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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products
or to discontinue any product or service without notice, and advise customers to obtain the latest
version of relevant information to verify, before placing orders, that information being relied on
is currentand complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent
infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the
time of sale in accordance with TI's standard warranty. Testing and other quality control
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific testing
of all parameters of each device is not necessarily performed, except those mandated by
government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE
POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). TI SEMICONDUCTOR
PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.
INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY
AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards must be provided by the customer to minimize inherent or procedural
hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not
warrant or represent that any license, either express or implied, is granted under any patentright,
copyright, mask work right, or other intellectual property right of Tl covering or relating to any
combination, machine, or process in which such semiconductor products or services might be
or are used. TI's publication of information regarding any third party’s products or services does
not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated



INTRODUCTION

The CBT (5-V) and CBTLV (3.3-V) Bus Switches Data Book includes a comprehensive listing
of the industry’s standard for bus-switch technology, product offerings, and availability. These
devices provide isolation when the switch is open and near-zero propagation delay when the
switch is closed. Texas Instruments (TIO) bus switches provide ideal solutions for bus
isolation, bus exchanging, memory interleaving, voltage translation, and docking support.

The CBTLV family is TI's new growing line of 3.3-V bus switches. Low-voltage bus switches
allow for design ease in a low-voltage environment. Low voltage also means low power
consumption — a key careabout for any battery-powered system.

TI's line of 5-V bus switches, the CBT family, is larger than ever. With single-gate devices,
devices with integrated diodes, and Widebus[ devices available, the CBT bus-switch family
offers a complete 5-V bus-switch portfolio.

TI's bus switches include 1-, 2-, 4-, 8-, 10-, 16-, 18-, 20-, and 24-bit solutions. CBT and CBTLV
bus switches are designed to match the input/output combinations of traditional logic devices.

For more information on these products, including availability and pricing, please contact your
local Tl representative, authorized distributor, the TI technical support hotline at
972-644-5580, or visit the TI home page at http://www.ti.com/sc/logic.

For alisting of Tllogic products, please order the Logic CD-ROM (literature number SCBC001)
or Logic Selection Guide (literature number SDYUQ0O01) by calling the literature response
center at 1-800-477-8924.

Tl and Widebus are trademarks of Texas Instruments Incorporated.



PRODUCT STAGE STATEMENTS

Product stage statements are used on Texas Instruments data sheets to indicate the
development stage(s) of the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate
statement from the following list is placed in the lower left corner of the first page of the data
sheet.

PRODUCTION DATA information is current as of publication date. Products conform
to specifications per the terms of Texas Instruments standard warranty. Production
processing does not necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction
phase of development. Characteristic data and other specifications are subject to
change without notice.

PRODUCT PREVIEW information concerns products in the formative or design
phase of development. Characteristic data and other specifications are design
goals. Texas Instruments reserves the right to change or discontinue these products
without notice.

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first
statement below is placed in the lower left corner of the first page of the data sheet.
Subsequent pages of the data sheet containing PRODUCT PREVIEW information or
ADVANCE INFORMATION are then marked in the lower left-hand corner with the appropriate
statement given below:

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA
information current as of publication date. Products conform to specifications per the
terms of Texas Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction
phase of development. Characteristic data and other specifications are subject to
change without notice.

PRODUCT PREVIEW information concerns products in the formative or design
phase of development. Characteristic data and other specifications are design
goals. Texas Instruments reserves the right to change or discontinue these products
without notice.
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DEVICE NAMES AND PACKAGE DESIGNATORS

Example:

SEENHEEa—E

1 Standard Prefix
Example: SN - Standard Prefix

2 Temperature Range

Examples: 54 — Military
74 — Commercial

3 Family

Examples: Blank — Transistor-Transistor Logic
ABT — Advanced BiCMOS Technology
ABTE — Advanced BiCMOS Technology/
Enhanced Transceiver Logic
AC/ACT — Advanced CMOS Logic
AHC/AHCT - Advanced High-Speed CMOS Logic
ALB - Advanced Low-Voltage BICMOS
ALS — Advanced Low-Power Schottky Logic
ALVC - Advanced Low-Voltage CMOS Technology
AS — Advanced Schottky Logic
BCT — BiCMOS Bus-Interface Technology
CBT — Crossbar Technology
CBTLV - Low-Voltage Crossbar Technology
F — F Logic
FB — Backplane Transceiver Logic/Futurebus+
GTL — Gunning Transceiver Logic
HC/HCT - High-Speed CMOS Logic
HSTL — High-Speed Transceiver Logic
LS — Low-Power Schottky Logic
LV — Low-Voltage CMOS Technology
LVC - Low-Voltage CMOS Technology
LVT — Low-Voltage BIiCMOS Technology
S — Schottky Logic
SSTL - Stub Series-Terminated Logic

4 Special Features

Examples: Blank = No Special Features
D — Level-Shifting Diode (CBTD)
H — Bus Hold (ALVCH)
R — Damping Resistor on Inputs/Outputs (LVCR)
S — Schottky Clamping Diode (CBTS)

5 Bit Width

Examples: Blank = Gates, MSI, and Octals
1G - Single Gate
8 — Octal IEEE Std 1149.1 (JTAG)
16 — WidebusO (16, 18, and 20 bit)
18 — Widebus IEEE Std 1149.1 (JTAG)
32 — Widebus+0 (32 and 36 bit)

6 Options

Examples: Blank = No Options
2 — Series-Damping Resistor on Outputs
4 — Level Shifter
25 — 25-Q Line Driver

7 Function

Examples: 244 — Noninverting Buffer/Driver
374 — D-Type Flip-Flop
573 — D-Type Transparent Latch
640 — Inverting Transceiver

8 Device Revision

Examples: Blank = No Revision
Letter Designator A—Z

9 Packages

Examples: D, DW — Small-Outline Integrated Circuit (SOIC)
DB, DBQ, DL — Shrink Small-Outline Package (SSOP)
DBB, DGV - Thin Very Small-Outline Package (TVSOP)
DBV, DCK — Small-Outline Transistor Package (SOT)
DGG, PW — Thin Shrink Small-Outline Package (TSSOP)
FK — Leadless Ceramic Chip Carrier (LCCC)
FN — Plastic Leaded Chip Carrier (PLCC)
GB — Ceramic Pin Grid Array (CPGA)
HFP, HS, HT, HV — Ceramic Quad Flat Package (CQFP)
J, JT — Ceramic Dual-In-Line Package (CDIP)
N, NP, NT — Plastic Dual-In-Line Package (PDIP)
PAG, PAH, PCA, PCB, PM, PN, PZ —

Thin Quad Flat Package (TQFP)

PH, PQ, RC — Quad Flat Package (QFP)
W, WA, WD — Ceramic Flat Package (CFP)

10 Tape and Reel

All new or changed devices in the DB and PW package types include
the R designation for reeled product. Existing products designated as
LE presently maintain that designation, but will be converted to R in
the future.

Nomenclature Examples:
For an Existing Device — SN74LVTxxxDBLE
For a New or Changed Device — SN74LVTxxxADBR

LE — Left Embossed (valid for DB and PW packages only)
R — Standard (valid for all surface-mount packages except
existing DB and PW devices)

There is no functional difference between LE and R designated
products, with respect to the carrier tape, cover tape, or reels used.

*9 TEXAS
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DEVICE NAMES AND PACKAGE DESIGNATORS

NOTIFICATION OF PACKAGE NOMENCLATURE ALIAS
(for Standard Linear and Logic device names of greater than 18 characters)

Tl is converting from its current order-entry system to a more advanced system. This conversion requires
modifications, both internal and external, to TI's current business processes. This new system will ultimately provide
significant improvements to all facets of TI's business — from production, to order entry, to logistics. One change
required is a limitation of Tl part numbers to no more than 18 characters in length. Based on customer inputs, Standard
Linear and Logic determined the least disruptive implementations as outlined below:

1. Package alias

Tlwilluse a package alias to denote specific package types for devices currently exceeding 18 characters in
length. Table 1 shows a mapping of package codes to an alias single-character representation.

Table 1
CURRENT
PACKAGE ALIAS
CODE

DL L
DGG/DBB G
DGV \%
DLR LR — tape/reel packing
DGGR/DBBR | GR - tape/reel packing
DGVR VR — tape/reel packing

Current: SN74 ALVCH 162269A DGGR
New: SN74 ALVCH 162269A GR

2. Resistor-option nomenclature

For devices greater than 18 characters with input and output resistors, Tl will adopt a simplified
nomenclature to designate the resistor option. This will eliminate the redundant “2” (designating output
resistors) when the part number also contains an “R” (designating input/output resistors).

Input/Output Resistor
Output Resistor

/

Current: SN74 ALVCHR 16 2 245 A
New: SN74 ALVCHR 16 245 A

There is no change to the device or data-sheet electrical parameters. The packages involved and the changes in
nomenclature are noted in Table 1.

These nomenclature changes are being gradually implemented. The first customer-visible conversions for Tl logic
devices will be made to data sheets. Over the next few months, Tl logic data sheets will be updated. These changes
in device nomenclature do not reflect a change in device performance or process characteristics.

{'f TEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council
ofthe Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission
(IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

&

fmax

IBHH

IBHHO

IBHL

IBHLO

Alcc

lcEX

Input capacitance
The internal capacitance at an input of the device

Input/output capacitance
Input-to-output internal capacitance; transcapacitance

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpd Vec? f+lcc Vee

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification

Bus-hold high sustaining current

The sourcing current of the bus-hold circuit to maintain the input at or above the minimum V|, if the last
valid logic state at the input was a high

Bus-hold high overdrive current

The current required to overcome the sourcing current of the bus-hold circuit and switch the input to a
low state

Bus-hold low sustaining current

The sinking current of the bus-hold circuit to maintain the input at or below the maximum V,_, if the last
valid logic state at the input was a low

Bus-hold low overdrive current

The current required to overcome the sinking current of the bus-hold circuit and switch the input to a
high state

Supply current

The current into* the V¢ supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
OVor VCC

Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vg = 5.5 V

*Current out of a terminal is given as a negative value.

*9 TEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

li(hold)

lozrPD

lozpu

tdis

Input hold current

Input current that holds the input at the previous state when the driving device goes to a
high-impedance state

High-level input current

The current into* an input when a high-level voltage is applied to that input

Low-level input current
The current into* an input when a low-level voltage is applied to that input

Input/output power-off leakage current

The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45V and VCC =0V

High-level output current

The current into* an output with input conditions applied that, according to the product specification,
establishes a high level at the output

Low-level output current

The current into* an output with input conditions applied that, according to the product specification,
establishes a low level at the output

Off-state (high-impedance-state) output current (of a 3-state output)

The current that flows through the output gates when the device is in the high-impedance state

Power-down (high-impedance-state) output current (of a 3-state output)

The current that flows into or out of the output stage when the device is being powered down from the
high-impedance state

Power-up (high-impedance-state) output current (of a 3-state output)

The current that flows into or out of the output stage when the device is being powered up from the
high-impedance state

Access time

The time interval between the application of a specified input pulse and the availability of valid signals
at an output

Clock cycle time

Clock cycle time is 1/fyax-

Disable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms
with the output changing from either of the defined active levels (high or low) to a high-impedance
(off) state

NOTE: For 3-state outputs, tgis = tpHz Or tp| 7. Open-collector outputs change only if they are low at the
time of disabling, so tgis = tpp H-

Enable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from a high-impedance (off) state to either of the defined active levels (high

or low)

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, tepn = tpzH Or tpz| . Open-collector outputs change only if they are responding to data
that would cause the output to go low, so tgp = tpH| -

*Current out of a terminal is given as a negative value.

1-8
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

th

tpHL

tpHz

tpLH

tpz

tpzH

tpzL

tsk(o)

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition
occurs at another specified input terminal

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is to be expected.
Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the
output changing from one defined level (high or low) to the other defined level (tpd =tpHL Of tpLH)
Propagation delay time, high-to-low level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined high level to the defined low level
Disable time (of a 3-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to the high-impedance (off) state
Propagation delay time, low-to-high level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level
Disable time (of a 3-state output) from low level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined low level to the high-impedance (off) state
Enable time (of a 3-state output) to high level
The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined high level
Enable time (of a 3-state output) to low level
The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined low level
Output skew

The difference between any two propagation delay times when a single switching input or multiple inputs
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This
parameter is used to describe the fanout capability of a clock driver and is of concern when making
decisions on clock buffering and distribution networks.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tsu Setup time
The time interval between the application of a signal at a specified input terminal and a subsequent active
transition at another specified input terminal
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.
2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is to be expected.
tw Pulse duration (width)
The time interval between specified reference points on the leading and trailing edges of the
pulse waveform
At/Av Input voltage transition rate
The input transition rise or fall rate corresponding to the change in signal amplitude with time
AM/AVcc  Power supply power-up rate
The power-up ramp rate corresponds to the transition rate of the supply voltage when the device is being
powered up.
ViH High-level input voltage
An input voltage within the more positive (less negative) of the two ranges of values used to represent
the binary variables
NOTE: A minimum is specified that is the least positive value of high-level input voltage for which
operation of the logic element within specification limits is to be expected.
VL Low-level input voltage
An input voltage within the less positive (more negative) of the two ranges of values used to represent
the binary variables
NOTE: A maximum is specified that is the most positive value of low-level input voltage for which
operation of the logic element within specification limits is to be expected.
VoH High-level output voltage
The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a high level at the output
VoL Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to product specification,
establishes a low level at the output
ViT+ Positive-going input threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V|1_
ViT- Negative-going input threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, V|T+
i
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SN74CBT1G125
SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Control Input Levels

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Packaged in Plastic Small-Outline
Transistor (DBV, DCK) Packages

description

DBV OR DCK PACKAGE
(TOP VIEW)

OE [| 1 > 5]VCC

All2

GND [] 3 4]l B

The SN74CBT1G125 features a single high-speed line switch. The switch is disabled when the output-enable

(OE) input is high.

The SN74CBT1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

2
A

10
OE:L DCT

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
standard warranty. Production processing does not necessarily include l
testing of all parameters. EXAS

INSTRUMENTS

Copyright 0 1998, Texas Instruments Incorporated
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SN74CBT1G125

SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

.......................................................... —-05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA
......................................................... -50 mA
.................. 347°C/W
.................. 389°C/wW
................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \%
I Vcc =55V, V| =5.5Vor GND +1 HA
Icc Vcec =55V, lop=0, V| =Vcc or GND 1 HA
Cj | Controlinput  |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 4 pF
Ve =4V, TYPatVec =4V, V| =24V, I} = 15 mA 14 20
| =64 mA
fon® Vee =45V Vi=0 I| = 30 MA @
V| =24V, I| =15 mA 10 15

¥ Al typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.

§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM o vec =4V Vi%-:?’ffv UNIT
(INPUT) (OUTPUT)
MAX | MIN MAX
tod AorB BorA 0.35 025| ns
ten OE AorB 5.5 1.6 49| ns
tdis OE AorB 4.5 1 4.2 ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT1G125
SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input ;f 1.5V 1.5V
| \ ov
\
tPLH —ﬂ*————ﬂ H———i#—tPHL
\ ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

O@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tod Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Control Input Levels

® Packaged in Plastic Small-Outline
Transistor (DBV, DCK) Packages

description

DBV OR DCK PACKAGE
(TOP VIEW)

OE [| 1 > 5]VCC

All2

GND [] 3 4]l B

The SN74CBTD1G125 features a single high-speed line switch. The switch is disabled when the output-enable
(OE) inputis high. Adiode to V¢ is integrated on the chip to allow for level shifting between 5-V inputs and 3.3-V

outputs.

The SN74CBTD1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

11
=

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

L]
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTD1G125

SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

.......................................................... -05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA

......................................................... -50 mA

............................... 347°C/W
............................... 389°C/wW

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Vcc =45V, I|=-18 mA -1.2 \%
VOH See Figure 2
I Vec =55V, V| =5.5V or GND 1| pA
Icc Vcec=55Y, lo=0, V| =Vcc or GND 1 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I, = 64 mA
V=0
ron3 Ve =45V I} =30 mA Q
V| =24V, I, =15 mA

¥ All typical values are at Voc = 5V, Ta = 25°C.

8 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:?\IRP(l)J,\-f_) (OUTF(;UT) MIN  MAX | UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input ;f 1.5V 1.5V
| \ ov
\
tPLH —ﬂ*————ﬂ H———i#—tPHL
\ ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;< 2.5 ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

O@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tod Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp =85°C Ta =25°C
3.75 100 1A 3.75
s 35 ,/ 6mA - 35 100 pA |
| 12 mA |
5 325 ”~ // 24 mA S 325 oA
2 m > = 12 mA
E% 3 / ’///r/ E’, 3 / ~ /// 24mA —
© ©
g 27 -~ // / s 275 _— /,/
2 2 // 2 s — //
= . ” frany .
| . | 2.25
: I
> 2 > 2
175 1.75
1.5 15
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vce - Supply Voltage -V Vcc — Supply Voltage -V

OUTPUT VOLTAGE HIGH
VS
SUPPLY VOLTAGE

N

Ta =0°C
3.75

100 pA
3.25

6 mMA —]
12 mA

24 mA

A\
\\\

2.75 / /
//

25

2.25

AN

Vou — Output Voltage High -V

1.75

15
4.5 4.75 5 5.25 5.5 5.75

Vcc — Supply Voltage -V

Figure 2. Vo Values
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SN74CBTS1G125
SINGLE FET BUS SWITCH

SCDS064A — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline oE[]1 v 5[] Vee
Transistor (DBV, DCK) Packages All 2
.. GND |} 3 41/ B
description [ I

The SN74CBTS1G125 features a single high-speed line switch with Schottky diodes on the I/O to clamp
undershoot. The switch is disabled when the output-enable (OE) input is high.

The SN74CBTS1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

L A port = B port

FUNCTION

H Disconnect

logic diagram (positive logic)

A% £ é; B

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTS1G125

SINGLE FET BUS SWITCH

SCDS064A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

otherwise noted)t

.......................................................... -05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA

......................................................... -50 mA

.................. 347°CIW
.................. 389°C/wW

................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX'| UNIT

Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Vcc =45V, I|=-18 mA -0.7 \%
| V| =GND -1 A
I IL Vcc =55V ! a
IIH V=55V 50 HA
Icc Vcc=55Y, lo=0, V| =Vcc or GND 3 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
Vcec =4V, TYPatVcc =4V, V| =24V, I|=15mA
l| =64 mA
ron3 Vi=0 Q
Vcc =45V I| =30 mA
V| =24V, I[|=15mA

Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

8 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBTS1G125
SINGLE FET BUS SWITCH

SCDS064A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM To Vec=4V 2%5 \ UNIT
(INPUT) (OUTPUT)
MIN  MAX | MIN MAX
tder AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1t The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output 500 Q SV O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
— — p— Output
) ) ) Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1

Input ?f 15V 15V Slat7V
| | oV (see Note B)
\
tPLH —f¢—» —— tppL
\ \ Output

\ ——— VOoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;< 2.5 ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.
tpLz and tpyz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy)_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT1G384
SINGLE FET BUS SWITCH

SCDS065A — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Control Input Levels

® Packaged in Plastic Small-Outline
Transistor (DBV, DCK) Packages

description

DBV OR DCK PACKAGE
(TOP VIEW)

Al > 5]VCC

B[]z

GND [] 3 4]] OE

The SN74CBT1G384 features a single high-speed line switch. The switch is disabled when the output-enable

(OE) input is high.

The SN74CBT1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

11
=

PRODUCT PREVIEW information concerns products in the formative or o

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBT1G384

SINGLE FET BUS SWITCH

SCDS065A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

.......................................................... —-05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA
......................................................... -50 mA
................. 347°C/W
................. 389°C/wW
................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \%
I Vcc =55V, V| =5.5Vor GND +1 HA
Icc Vcec =55V, lop=0, V| =Vcc or GND 1 HA
Cj | Controlinput  |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc pF
Ve =4V, TYPatVec =4V, V| =24V, I} = 15 mA
| =64 mA
fon® Vee =45V Vi=0 I| = 30 MA @
V| =24V, I| =15 mA

¥ Al typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.

§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM o vec=4V V(iCO:Sf/V UNIT
(INPUT) (OUTPUT)
MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT1G384
SINGLE FET BUS SWITCH

SCDS065A — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input ;f 1.5V 1.5V
| \ ov
\
tPLH —ﬂ*————ﬂ H———i#—tPHL
\ ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;< 2.5 ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

O@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tod Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Control Input Levels

® Packaged in Plastic Small-Outline
Transistor (DBV, DCK) Packages

description

DBV OR DCK PACKAGE
(TOP VIEW)

Al > 5]VCC

B[]z

GND [] 3 4]] OE

The SN74CBTD1G384 features a single high-speed line switch. The switch is disabled when the output-enable
(OE) inputis high. Adiode to V¢ is integrated on the chip to allow for level shifting between 5-V inputs and 3.3-V

outputs.

The SN74CBTD1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

11
=

PRODUCT PREVIEW information concerns products in the formative or
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L]
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PRODUCT PREVIEW

SN74CBTD1G384

SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

.......................................................... -05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA

......................................................... -50 mA

............................... 347°C/W
............................... 389°C/wW

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Vcc =45V, I|=-18 mA -1.2 \%
VOH See Figure 2
I Vec =55V, V| =5.5V or GND 1| pA
Icc Vcec=55Y, lo=0, V| =Vcc or GND 1 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I, = 64 mA
V=0
ron3 Ve =45V I} =30 mA Q
V| =24V, I, =15 mA

¥ All typical values are at Voc = 5V, Ta = 25°C.

8 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:?\IRP(l)J,\-f_) (OUTF(;UT) MIN  MAX | UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input ;f 1.5V 1.5V
| \ ov
\
tPLH —ﬂ*————ﬂ H———i#—tPHL
\ ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;< 2.5 ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

O@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tod Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp =85°C Ta =25°C
3.75 100 1A 3.75
s 35 ,/ 6mA - 35 100 pA |
| 12 mA |
5 325 ”~ // 24 mA S 325 o mA
2 7 m > = 12 mA
E% 3 / ’///r/ E’, 3 / ~ /// 24mA —
© ©
g 27 -~ // / s 275 _— /,/
2 2 // 2 s — //
= . ” frany .
| . | 2.25
: I
> 2 > 2
175 1.75
1.5 15
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vce - Supply Voltage -V Vcc — Supply Voltage -V

OUTPUT VOLTAGE HIGH
VS
SUPPLY VOLTAGE

N

Ta =0°C
3.75

100 pA
3.25

6 mMA —]
12 mA

24 mA

A\
\\\

2.75 / /
//

25

2.25

AN

Vou — Output Voltage High -V

1.75

15
4.5 4.75 5 5.25 5.5 5.75

Vcc — Supply Voltage -V

Figure 2. Vo Values
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SN74CBTS1G384

SINGLE FET BUS SWITCH
SCDS067A — JULY 1998 — REVISED OCTOBER 1998
® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline Allz J 5[ Vee
Transistor (DBV, DCK) Packages B[] 2
I GND [] 3 4]l OE
description [ I

The SN74CBTS1G384 features a single high-speed line switch with Schottky diodes on the I/O to clamp
undershoot. The switch is disabled when the output-enable (OE) input is high.

The SN74CBTS1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

L A port = B port

FUNCTION

H Disconnect

logic diagram (positive logic)

A% £ é; B

Copyright 0 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTS1G384

SINGLE FET BUS SWITCH

SCDS067A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DBV package

DCK package
Storage temperature range, Tgg

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

otherwise noted)t

.......................................................... -05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA

......................................................... -50 mA

.................. 347°CIW
.................. 389°C/wW

................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX'| UNIT

Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| uNIT
VIK Vcc =45V, I|=-18 mA -0.7 \%
| V| =GND -1 A
I IL Vcc =55V ! a
IIH V=55V 50 HA
Icc Vcc=55Y, lo=0, V| =Vcc or GND 3 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
Vcec =4V, TYPatVcc =4V, V| =24V, I|=15mA
l| =64 mA
ron3 Vi=0 Q
Vcc =45V I| =30 mA
V| =24V, I[|=15mA

Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

8 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

2-24
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SN74CBTS1G384
SINGLE FET BUS SWITCH

SCDS067A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM To Vec=4V 2%5 \ UNIT
(INPUT) (OUTPUT)
MIN  MAX | MIN MAX
tder AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1t The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

s oV TEST S1
1
From Output 500 Q / © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tpHZ/tpZH Open
(see Note A) I 500 Q
p— p— p— Output
) ) ) Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 7( 15V 15V Slat7V
\ oV (see Note B)
\ \
tPLH —f¢—» —»— tp
‘ ‘ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.
tpLz and tpyz are the same as tjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data
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SN74CBT3345
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SN74CBTH3383
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SN74CBT3384A
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SN74CBT3125
QUADRUPLE FET BUS SWITCH

SCDS021E — MAY 1995 — REVISED MAY 1998

Standard '125-Type Pinout
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels
Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)

Packages

description

The SN74CBT3125 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable

(OE) input is high.

The SN74CBT3125 is characterized for operation

from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

2 3
1A
1
10E

5 6
2A
4
20E

9 8
3A
__ 10
30E
2 11
13
40E

Pin numbers shown are for the D, DB, DGV, and PW packages.

D, DB, DGV, OR PW PACKAGE

(TOP VIEW)
10E[] 1 o 14l Vee
1A[] 2 13|] 40E
1B[] 3 12[] 4A
20E[] 4 11]] 48
2A[] s 10[] 30E
2B[]s o[l 3A
GND[]7 8|l 3B

DBQ PACKAGE

(TOP VIEW)

NC [|1 ~ 6 1 Vee
10E[]2 15 [] 40E
1A[]3 141]] 4A
1B [|4 13]] 4B
20E []5 12[] 30E
2A[]s6 1] 3A
2B[]7 10[] 3B
GND[]8 9[] NC

NC — No internal connection

1B

2B

3B

4B

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include ” I E‘XAS

testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated



SN74CBT3125

QUADRUPLE FET BUS SWITCH

SCDS021E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current

Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 835 (see Note 2): D package

Storage temperature range, Tstg

DB package
DBQ package
DGV package
PW package

otherwise noted)t

.......................................................... —-05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA
.......................................................... -50 mA
..................... 127°CIW
..................... 158°C/W
..................... 139°C/W
..................... 182°C/W
..................... 170°C/W
................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vcc =4V, | =-18 mA -1.2 \Y
Iy Vcc =55V, V| =5.5V or GND 1] pA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 HA
Alcc’ Control inputs | Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 4 pF
Vcc =4V, _ _
TYP at Vg = 4V V=24V, I} =15 mA 16 22
ron! V=0 lj = 64 mA Q
Vcc =45V I|=30mA
V=24V, I, =15 mA 10 15

A typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
' Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower voltage of the two (A or B) terminals.
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SN74CBT3125
QUADRUPLE FET BUS SWITCH

SCDSO021E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM TO vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX | MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 6 1.6 5.4 ns
tdis OE AorB 5.1 1 4.7 ns

1t The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,
when driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output 500 Q SV O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50pF tpHZ/tPZH Open
(see Note A) 500 Q

Output
= = = Control
(low-level

Output \

—————— 3V Waveform 1 \

Input 7(1.5V 1.5V Siat7V \ | £ voL+03V
\ oV (see Note B) \ ‘ ———— VoL
| | | |
tPLH —j&——» —p— tp thzH B — | |4 tpyz
\ \ Output ‘
| ——— VOoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tep.

tpLH and tpyy_ are the same as tpg.

w

@mmoOO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3126
QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

® Standard '126-Type Pinout (D, DGV, and PW
Packages)

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Input Levels

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DBQ), Thin Very Small-Outline (DGV), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3126 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is low.

The SN74CBT3126 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OF FUNCTION
L Disconnect
H A=B

logic diagram (positive logic)

2 3
1A
1
10E
oA 5 6
4
20E
9 8
3A
10
30E
12 11
4A
13
40E 4[>17

Pin numbers shown are for the D, DGV, and PW packages.

D, DGV, OR PW PACKAGE

(TOP VIEW)
)

10E[]1 14l Vee
1A(] 2 13[] 40E
1B[] 3 12[] 4A

20E[] 4 11[] 4B
2A[]s 10]] 30E
2B[| s 9[] 3A

GND[]7 8|l 3B

DBQ PACKAGE
(TOP VIEW)

NC
10E
1A
1B
20E
2A
2B
GND

NC — No internal connection

1B

2B

3B

4B

o N O OB WN B

U
16

15
14
13
12
11
10

9

] Ve
] 40E
] 4A
] 4B
] 30E
] 3A
] 3B
] NC

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated



SN74CBT3126

QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, Ik (V)0 < 0)
Package thermal impedance, 835 (see Note 2): D package
DBQ package
DGV package
PW package

Storage temperature range, Tgg

otherwise noted)t

—-05Vto7V
-05Vto7V

128 mA

-50 mA
127°C/W
139°C/W
182°C/W
170°C/W
—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inpults, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vcc =4V, I| =-18 mA -1.2 \Y
I Vcc =55V, V| =5.5V or GND 1| pA
Icc Vcec =55V, lop=0, V| =Vcc or GND 3 HA
Accs Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =GND 4 pF
Ve =4V, TYPatVec =4V, V| =24V, I, =15 mA 16 22
I, =64 mA
ronﬂ V| =0 Q
Vcc =45V I| =30 mA
V| =24V, I, =15 mA 10 15

Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
' Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBT3126
QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

Vee=5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
tod ' AorB BorA 0.35 025| ns
ten OE AorB 5.4 1.6 51 ns
tis OE AorB 5 1 45] ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o™V TEST s1
From Output 500 Q SV O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL=50pF tPHZ/tPZH Open
(see Note A) I 500 Q
— — — Output
) ) B Control
LOAD CIRCUIT (Ilow-level
enabling)
Output
—————— 3V Waveform 1
Slat7V

Input jf 15V 15V
\ oV

(see Note B)

\ \
tLH — ¥ H—“‘— tPHL

\ Output

\ ——— VoH Waveform 2

Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpyz are the same as tgjs.

F. tpzL and tpzH are the same as tgp.

G. tpLH andtpy are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H — NOVEMBER 1992 — REVISED MAY 1998

Functionally Equivalent to QS3244
Standard '244-Type Pinout

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3244 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
10el]1 ~ 2 ] Vee
1a1(] 2 19[] 20E
24|z 18[]1B1
1A2[l4  17[] 24
2B3[] 5 16]] 1B2
1A3[] 6 15[] 2A3
2B2(] 7 14]] 1B3
1a4(] 8 13[] 2A2
2B1[] 9 12[] 1B4

GND[]J10  11[]2A1

The device is organized as two 4-bit low-impedance switches with separate output-enabl_e(ﬁ) inputs. When
OE is low, the switch is on and data can flow from port A to port B, or vice versa. When OE is high, the switch

is open and a high-impedance state exists between the two ports.

The SN74CBT3244 is characterized for operation from 0°C to 70 °C.

FUNCTION TABLE
(each 4-bit bus switch)

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 18
1A1
L[]
) —_—
* 8 12

1A4
i

1
10E
11 9
2A1
17 3

2A4
i

19 D
20E

(XX )

1B1

(XX ]

1B4

2B1

(XX )

2B4

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H - NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current
Clamp current, Ig (Vjjo <0)

Storage temperature range, Tgg

otherwise noted)t

.......................................................... -05Vto7V

.................................................. -05Vto7V

.............................................................. 128 mA
.............................................................. -50 mA
Package thermal impedance, 035 (see Note 2): DB package
DBQ package
DGV package
DW package

PW package

.............. 115°C/W
.............. 118°C/wW
.............. 146°C/W
............... 97°C/W
.............. 128°C/W
................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| uNIT
VIK Vcc =45V, I| =-18 mA -1.2 \Y
I Vcc =55V, V| =5.5V or GND 5] pA
lcc Vcec =55V, lo=0, V| =Vcc or GND 50 HA
Alcc8 | controlinputs Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 35 mA
Cj Control inputs Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, OE =V 6 pF
I} = 64 mA 5
V=0
ron’ Vec =45V I} =30 mA 5 Q
V| =24V, I, =15 mA 10 15

¥ All typical values are at Voc = 5V, Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
' Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lowest voltage of the two (A or B) terminals.
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRP%'\% (ouTTl(zUT) MIN  MAX | UNIT
tod " AorB BorA 025 ns
ten OE AorB 1 8.9 ns
tdis OE AorB 1 7.4 ns

T This propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,

when driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
s1 o TEST S1
en
From Output 500Q / o P tpd Open
Under Test l GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
500 Q
(see Note A) I
— — p— Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
\ \
tPLH —f¢—» > — tpHL
\ | Output
\ ——— VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH andtpy_ are the same as tpg.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

® Functionally Equivalent to QS3244

Standard '244-Type Pinout

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTR3244 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

(TOP VIEW)
10el]1 ~ 2 ] Vee
1a1(] 2 19[] 20E
24|z 18[]1B1
1A2[l4  17[] 24
2B3[] 5 16]] 1B2
1A3[] 6 15[] 2A3
2B2(] 7 14]] 1B3
1a4(] 8 13[] 2A2
2B1[] 9 12[] 1B4

GND[]J10  11[]2A1

DB, DBQ, DGV, DW, OR PW PACKAGE

The device is organized as two 4-bit low-impedance switches with separate output-enabl_e(@) inputs. When
OE is low, the switch is on and data can flow from port A to port B, or vice versa. When OE is high, the switch Tl

is open and a high-impedance state exists between the two ports.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for

external terminating resistors.

The SN74CBTR3244 is characterized for operation from 0°C to 70 °C.

FUNCTION TABLE
(each 4-bit bus switch)

INPUT
OF FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

]
specticalionsar deign qoal.Teas nsrumens eserves e gt o ﬂ‘ TEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

logic diagram (positive logic)

1A1 1B1
8 12

1A4 1B4
11

1
10E

11 9

2A1 2B1
17 3

2A4 2B4
19
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

[ XX J
[ XX ]

[ XX ]
[ X X ]

SUPPIY VOIAGE FANGE, VO - oo v v vttt ettt e et e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o e -05Vto7V
ContinUoUs Channel CUMTENt . . ... e e e e et e 128 mA
Clamp current, Ik (Vjjo < 0) .o =50 mA
Package thermal impedance, 835 (see Note 2): DBpackage ...................ooiiiiii..t. 115°C/W
DBQpackage ......... ... oo, 118°C/W
DGVpackage .............c i, 146°C/W
DWpackage ..........coiiiiiiiiiininnnaan, 97°C/W
PWpackage ............coiiiiiiiiiiian. 128°C/W
Storage temperature range, Tggg ..« vovovi i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
INSTRUMENTS
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SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Vcec =55V, V| =5.5V or GND 5 HA
Icc Vcc =55V, lp=0, V| =Vcc or GND 50 MA
Alcct | Control inputs Vcc =55V, One input at 3.4V, Other inputs at Vcc or GND 35 mA
Cj Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I| =64 mA
5 V=0
f'on Vcc =45V 1| =30 mA Q
V) =24V, I|=15mA

T All typical values are at Voc =5V, Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRP(EJ,\-/II—) (OUTI—IODUT) MIN  MAX | UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T This propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,
when driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

s1 5 TEST S1
en
From Output 500 Q / o P tpd Open
Under Test l GND tpLZ/tpzL 7V
CL =50pF tpHZ/tPzH Open
(see Note A) I 500 Q
P P — Output
- - B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 7{ 15V 15V Slat7V
\ oV (see Note B)
\ \
tPLH —H—H H—Dl— tPHL
\ \ Output
\ ——— VOH Waveform 2
Output 15V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, t;<2.5ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH andtpp|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74CBT3245A

OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

Functionally Equivalent to QS3245
Standard '245-Type Pinout

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3245A provides eight bits of
high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
ne [ 1 Uzo:IVcc
Aarll2  19[] OE
a2llz  18flBL
A3l 4 17[] B2
Aalls 16|] B3
As [l 6 15[] B4
A6ll7 14[] B5
A7(]ls 13|] B6
Asl] o 12|] B7

GND[]10 11[lB8

NC — No internal connection

The device is organized as one 8-bit switch. When output enable (OE) is low, the switch is on and port A is
connected to port B. When OE is high, the switch is open and a high-impedance state exists between the two

ports.

The SN74CBT3245A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

2 18
Al

[ ]

'Y JE—

® 9 1
A8

=

B1

[ XX ]

B8

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
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SN74CBT3245A
OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Storage temperature range, Tgtg

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DB package
DBQ package
DGV package
DW package
PW package

otherwise noted)t

—-05Vto7V
-05Vto7V
128 mA

......................................................... -50 mA

115°C/W
118°C/wW

.............. 146°C/W
............... 97°C/IW
.............. 128°C/W
................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPE MAX| uNIT
ViK Vcc =45V, lj=-18 mA -12]| v
I Vcc =55V, V| =5.5V or GND +5 HA
Icc Vcc=55Y, lo=0, V| =Vcc or GND 50 HA
AICC§ Controlinputs |Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 35 mA
Cj Control inputs |V|=3Vor0 4 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
Vcc =4V, _ _
TYP at Vee = 4V V| =24V, I, =15 mA
1 I| =64 mA Q
fon V=0 I
Vec =45V I, =30 mA
V=24V, lj=15mA 10 15

Fal typical values are at Vcc =5 V (unless otherwise noted), Tp = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBT3245A
OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM o vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 6.4 1.9 5.9 ns
tdis OE AorB 5.7 21 6| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
S1 Open
From Output 500 Q / ©op
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— 3v
Input f 15V 1.5V
| } oV
tPLH —N—P‘* H—“‘— tPHL
\ ——— VoH
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1

tod Open
tpLz/tpzL v

tpHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

o

tf<2.5ns.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

@mmo

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; < 2.5 ns,

The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3245
OCTAL FET BUS SWITCH

SCDS080 — JULY 1998

® Functionally Equivalent to QS3245 DB, DBQ, DGV, DW, OR PW PACKAGE
® Standard '245-Type Pinout (TOP VIEW)

® 25-Q Switch Connection Between Two ne 2 U 200l Ve
Ports ALll2 19[] OE
® TTL-Compatible Input Levels a2l 3 18|] B1
® Package Options Include Plastic A3[] 4 17[] B2
Small-Outline (DW), Shrink Small-Outline aalls 16[] B3
(DB, DBQ), Thin Very Small-Outline (DGV), As[] e 15[] B4
and Thin Shrink Small-Outline (PW) Ael]7 14[] BS
Packages A7(]ls 13|] B6
asflo 12[] B7
description GND[]10 11[lB8
The SN74CBTR3245 provides eight bits of NC — No internal connection

high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 8-bit switch. When output enable (OE) is low, the switch is on and port A is
connected to port B. When OE is high, the switch is open and a high-impedance state exists between the two
ports.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for
external terminating resistors.

The SN74CBTR3245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 18
Al B1
. 11 .
° _— °
9 n °

A8 B8
L1

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR3245

OCTAL FET BUS SWITCH

SCDS080 — JULY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DB package
DBQ package
DGV package
DW package

PW package

Storage temperature range, Tgg

otherwise noted)t

.......................................................... -05Vto7V
.................................................. -05Vto7V

.............................................................. 128 mA

......................................................... -50 mA
.............. 115°C/W
.............. 118°C/wW
.............. 146°C/W
............... 97°C/IW
.............. 128°C/W
................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPE MAX| uNIT
ViK Vec =45V, | =-18 mA -12]| v
I Vcc =55V, V| =5.5V or GND +5 HA
Icc Vcc=55Y, lo=0, V| =Vcc or GND 50 HA
AICC§ Controlinputs |Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 35 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
V=0 I} =64 mA
ronT Vcc =45V I} =30 mA Q
V=24V, I = 15 mA

Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBTR3245
OCTAL FET BUS SWITCH

SCDS080 — JULY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRPCL)J,\'T') (OU-'Il-'I(zUT) MIN  MAX'| UNIT
tod " AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o1 o’V TEST S1
Open
From Output 500 / o P tpd Open
Under Test GND tpLz/tpzL v
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input )f 1.5V 1.5V Siat7V
} oV (see Note B)
\
tpLH —j¢&—» H—J‘— tPHL
| Output
‘ ——— VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; < 2.5 ns,
tf<2.5ns.

The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpH and tpy|_ are the same as tpg.

o

O@mmo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3251

1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

Functionally Equivalent to QS3251
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3251 is a 1-of-8 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

D, DB, DBQ, DGV, OR PW PACKAGE
(TOP VIEW)

B4
B3
B2
Bl
A
NC

OE

GND

NC — No internal connection

0w N O WN R

J

16
15
14
13
12
11
10

9

IS

] B5
] B6
] B7
] BS
] S0
] s1

] 52

When output enable (OE) is low, the SN74CBT3251 is enabled. S0, S1, and S2 select one of the B outputs for

the A-input data.

The SN74CBT3251 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS
— FUNCTION
OE S2 S1 SO
L L L L A port = B1 port
L L L H A port = B2 port
L L H L A port = B3 port
L L H H A port = B4 port
L H L L A port = B5 port
L H L H A port = B6 port
L H H L A port = B7 port
L H H H A port = B8 port
H X X X Disconnect
Produrts confor i spaciGaons pe T s of Towes Sirerts i CoPyright 1 1998, Texas Instruments Incorporated
Taging of o e, T coes nocnecessarly rchuce l{} TEXAS
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SN74CBT3251

1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

A 1 ‘3‘
1L )
1L .
1L "
J—_—L 14
1L "
J—_—L 12
10
\aaanans
= HIHT

B1

B2

B3

B4

B5

B6

B7

B8

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V)0 < 0)

Storage temperature range, Tgg

Package thermal impedance, 635 (see Note 2): D package
DB package
DBQ package
DGV package
PW package

—-05Vto7V
-05Vto7V

128 mA

-50 mA
113°C/W
131°C/W
139°C/W
180°C/W
149°C/W
—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT3251

1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Ve =55V, V| =5.5V or GND #1]| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
At Control inputs |Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 35 pF
A port o 17.5
Cio(OFF) B port Vo=3Voro, OE =Vcc 7 pF
Vcc =4V, _ _
TYPatvee=4v |V1724V, I} =15 mA 14 20
ron§ V=0 I| =64 mA 0
Vec =45V I} =30 mA
V=24V, =15 mA 10 15

T All typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)

MIN  MAX MIN  MAX

tod T AorB BorA 0.35 025| ns

thd S A 6 2 5.5 ns
S B 6.4 15 5.6

ten — ns
OE AorB 6.4 1.6 5.8
S B 6.8 1.9 6.4

tdis — ns
OE AorB 6 2.3 6.2

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBT3251
1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q Sl/‘ O Open pd Open

U tpLzZ/tpzL v

nder Test GND
¢, = 50 pF tpHZ/tpZH Open
L =
(see Note A) I 500 Q
L Output

B - Control
(low-level

LOAD CIRCUIT :
enabling)

Output

—————— 3V Waveform 1

Input 7{ 15V 1.5V Slat7V
oV (see Note B)

Output

‘ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as {gjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3253 D, DB, DBQ, DGV, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® TTL-Compatible Input Levels 10EMl 1 o 16[] Vee
® Package Options Include Plastic s1f]2 15[] 20E
Small-Outline (D), Shrink Small-Outline 1B4 (]| 3 141]] SO
(DB, DBQ), Thin Very Small-Outline (DGV), 1B3 [ 4 13]] 2B4
and Thin Shrink Small-Outline (PW) 1B2 |5 12|] 2B3
Packages 1B1[] 6 11]] 2B2
1A [} 7 10(] 2B1
description GND [l 8 9] 2A

The SN74CBT3253 is a dual 1-of-4 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

10E, 20E, S0, and S1 select the appropriate
B output for the A-input data.

The SN74CBT3253 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS

— FUNCTION
E S1 SO

A port = B1 port
A port = B2 port
A port = B3 port
A port = B4 port

I r - - r
X I I r r
X I r I r

Disconnect

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT3253

DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A ;-a 1T -= ° e
i ° __J___L E j 1B2
: ° J___L : 3 1B3
9 i 1r : ; 1B4
2A ° 2B1
i . J___LJ___L | i 282
i o
SN S N S O Py sl
O0O00000
S0 — >—T—l><>—l l l
512 >—T—l>o o ‘s j o )
Iy >O ] s‘ o o
20E o >O ® ®

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 635 (see Note 2): D package

Storage temperature range, Tgtg

DB package
DBQ package
DGV package
PW package

otherwise noted)’

-05Vto7V
-05Vto7V

128 mA

-50 mA
113°C/W
131°C/W
139°C/W
180°C/W
149°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Vee =5V, V| =5.5V or GND #1]| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
At Control inputs |Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 35 pF
A port o 10
Cio(OFF) B port Vo=3Vor0, OE =Vcc 7 pF
Vcc =4V, _ _
TYPatvec=4av |VI =24V I} =15 mA
ron§ V| =0 I| =64 mA 0
Vec =45V I} =30 mA
V| =24V, =15 mA 10 15

T All typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)

MIN  MAX MIN  MAX

tod T AorB BorA 0.35 0.25 ns

thd S AorB 6.6 1.6 6.2 ns
S 7.1 13 6.3

ten — AorB ns
OE 7.3 14 6.4
S 7.9 11 7.4

tdis — AorB ns
OE 7.3 2.3 7

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q SV O Open tpd Open
Under Test GND tpLz/tpzL 7V
CL =50 pF tpHZ/tpZH Open
(see Note A) I 500 Q
P P — Output
- - B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input fl.SV 15V Slat7V
\ oV (see Note B)
| \
tpLH —¢——» —p— tPHL
| ‘ Output
| ——— VOH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpg.

@mMmoO0

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

® Functionally Equivalent to QS3253

® 25-Q Switch Connection Between Two

Ports
® TTL-Compatible Input Levels
® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),

and Thin Shrink Small-Outline (PW)
Packages

description

D, DB, DBQ, DGV, OR PW PACKAGE
(TOP VIEW)

10E

S1
1B4
1B3
1B2
1B1

1A

GND

0w N O O b~ WDN PP

)

16
15
14
13
12
11
10

9

]VQ
] 20E
] so

] 2B4
] 2B3
] 2B2
] 2B1

] 2A

The SN74CBTR3253 is a dual 1-of-4 high-speed TTL-compatible FET multiplexer/demultiplexer. The low

on-state resistance of the switch allows connections to be made with minimal propagation delay.

10E, 20E, S0, and S1 select the appropriate B output for the A-input data.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for

external terminating resistors.

The SN74CBTR3253 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS

— FUNCTION
E S1 SO
L L L A port = B1 port
L L H A port = B2 port
L H L A port = B3 port
L H H A port = B4 port
H X X Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR3253

DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

logic diagram (positive logic)

1A ;-a 1T -= ° e
i ° __J___L E j 1B2
: ° J___L : 3 1B3
9 i 1r : ; 1B4
2A ° 2B1
i . J___LJ___L | i 282
° 283
i J___LJ_L ! B e
SN S N S O Py sl
O0O00000
S0 — >—T—l><>—l l l
512 >—T—l>o o ‘s j o )
Iy >O ] s‘ o o
20E o >O ® ®

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 635 (see Note 2): D package

Storage temperature range, Tgtg

DB package
DBQ package
DGV package
PW package

otherwise noted)’

-05Vto7V
-05Vto7V

128 mA

-50 mA
113°C/W
131°C/W
139°C/W
180°C/W
149°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Vee =5V, V| =5.5V or GND #1]| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
At Control inputs |Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 pF
A port _
Cio(OFF) B port Vo=3Vor0, OE =Vcc pF
I} = 64 mA
V| =0
rond Vec =45V I} =30 mA Q
V| =24V, I} =15 mA

T Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX| UNIT
tpdﬂ AorB BorA ns
thd S AorB ns
S
ten — AorB ns
OE
S
tdis — AorB ns
OE

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q SV O Open tpd Open
Under Test GND tpLz/tpzL 7V
CL =50 pF tpHZ/tpZH Open
(see Note A) I 500 Q
P P — Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input fl.SV 15V Slat7V
\ oV (see Note B)
| \
tpLH —¢——» —p— tPHL
| ‘ Output
| ——— VOH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpg.

@mMmoO0

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3257
4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

Functionally Equivalent to QS3257
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB, DBQ), and Thin Shrink Small-Outline
(PW) Packages

description

The SN74CBT3257 is a 4-bit 1-of-2 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

Output-enable (OE) and select-control (S) inputs
select the appropriate B1 and B2 outputs for the
A-input data.

The SN74CBT3257 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE

FUNCTION

INPUTS
OE S
L L
L H
H X

A port = B1 port
A port = B2 port
Disconnect

D, DB, DBQ, OR PW PACKAGE

(TOP VIEW)
sl]: U16 ] Ve
1B1[|2 15[JOE
1B2[]z 1all4B1
1A[la  13])4B2
2B1[]s  12[14A
2B2[] 6 11 [] 3B1
2A[l7  10[)3B2
GND [] 8 o[l 3A

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBT3257

4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

4

1A J_L
W L
11
7 —L 5
2A J_L
L 6
11
9 —L. 11
3A g
\_. 10
11
Ty
4A J_L
—L. 13
11

1B1

1B2

2B1

2B2

3B1

3B2

4B1

4B2
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SN74CBT3257
4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VG « v et ettt et e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... -05Vto7V
ContinUous Channel CUITENT . ... ... e e e e e e e 128 mA
Input clamp current, Ik (Vi/o < 0) oo e -50 mA
Package thermal impedance, 835 (see Note 2): Dpackage ............ccoiiiiiiiiiiea... 113°C/W
DBpackage ..........c.iiiiiiiiiiiii 131°C/W
DBQpackage ........ ... 139°C/W
PWpackage ........... ... 149°C/W
Storage temperature range, Tgpg -« .« vvvenie i —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VK Vcc =45V, I| =-18 mA -1.2 \
I Vcc =55V, V|=5.5VorGND *1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 UA
Alcc’ Controlinputs |Vcc =55V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 35 pF
A port o 6.5
Cio(OFF) 3 bort Vo=3Voro, OE = Ve ; oF
Vcc =4V, _ _
TYP atVeg =4V V| =24V, I =15 mA 14 20
ronT vi =0 I} =64 mA 5 7 Q
Vcc =45V I| =30 mA
V| =24V, Ij=15mA 10 15

A typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lowest voltage of the two (A or B) terminals.
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SN74CBT3257

4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN  MAX
tod ! AorB BorA 0.35 025 ns
thd S A 55 16 5 ns
s B 57| 16 5.2
ten — ns
OE AorB 56| 18 51
s B 5.2 1 5
tdis — ns
OE AorB 55| 22 55

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o1 o7V TEST S1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL IaY%
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
— — — Output
- - B Control
LOAD CIRCUIT (low-level \
enabling) ‘
\
Output | ‘ | 35V
—————— 3V Waveform 1 15V ‘
Input fl.sv 15V Stat7V \ : VoL +0.3V
\ oV (see Note B) \ T VoL
\ \ | \
t l t
tPLH — &M —— tpL PZH ¥ | & tPHZ
} | Output ———— VoH
——— VoH Waveform 2 VoH-0.3V
Output 15V 15V S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpyz are the same as tgjs.
F. tpzL and tpzH are the same as tgp.
G. tpLH and tpH|_ are the same as tpg.
Figure 1. Load Circuit and Voltage Waveforms
‘Ui TEXAS
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SN74CBT3306

DUAL FET BUS SWITCH
SCDS016E — MAY 1995 — REVISED MAY 1998
® 5-Q Switch Connection Between Two Ports D OR PW PACKAGE
i (TOP VIEW)
® TTL-Compatible Input Levels
® Package Options Include Plastic 10E[] 1 o 8|l Vee
Small-Outline (D) and Thin Shrink 1Al 2 7[] 20E
Small-Outline (PW) Packages 1B[l3 6] 2B
. GND [] 4 5[] 2A
description

The SN74CBT3306 dual FET bus switch features
independent line switches. Each switch is
disabled when the associated output-enable (OE)
input is high.

The SN74CBT3306 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE

L A port = B port

FUNCTION

H Disconnect

logic diagram (positive logic)

1A 1B

10E

20E

2 1[0
14@[>_T

2A > JJ_ 2B
7_@[>_T

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN74CBT3306
DUAL FET BUS SWITCH

SCDS016E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current

Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 835 (see Note 2): D package

Storage temperature range, Tgtq

PW package

otherwise noted)t

.......................................................... -05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA
.......................................................... -50 mA
...................... 197°C/W
...................... 243°C/W
................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT
VK Vcc =45V, | =-18 mA -1.2 \Y,
I Vcec =55V, V| =5.5V or GND *1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
AICC§ Control inputs [Vcc=5.5V, One inputat 3.4V,  Other inputs at Vcc or GND 2.5 mA
Ci Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 4 pF
Vcc =4V, _ _
TYP atVeg =4V V) =24V, =15 mA 14 20
fonl V| =0 I| =64 mA 0
Vcc =45V I| =30 mA
V) =24V, | =15 mA 10 15

Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

3-44

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN74CBT3306
DUAL FET BUS SWITCH

SCDS016E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM TO vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 5.6 1.8 5 ns
tdis OE AorB 4.6 1 43| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o A v TEST s1
From Output 500 Q / O Open tpd Open
Under Test l GND tpLzZ/tPzL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I S000Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input jf 15V 15V Slat7V
| oV (see Note B)
| \
tPLH ——» H—“— tPHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy)_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3345
8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

® Standard '245-Type Pinout

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Shrink
Small-Outline (DB), Thin Very Small-Outline
(DGV), Small-Outline (DW), and Thin Shrink
Small-Outline (PW) Packages

description

The SN74CBT3345 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DB, DGV, DW, OR PW PACKAGE

(TOP VIEW)
oel]1 U20:|Vcc
atll2  19fJCE
A2lls  1s[lB1
A3l 4 17[] B2
aalls  16[lB3
A5l s 15|] B4
A6ll7 14[] B5
A7l s 13[] B6
Asf]o 12[] B7

GND[]10 11[lB8

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When OE is low
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is

open and a high-impedance state exists between the two ports.

The SN74CBT3345 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

[ X X Ip-d
=

18
B1
[
[
1n °®
B8

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBT3345

8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DB package
DGV package
DW package
PW package
Storage temperature range, Tgg

otherwise noted)t

.......................................................... -05Vto7V
.................................................. -05Vto7V

.............................................................. 128 mA

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT

Vce Supply voltage

4.5 55 \Y

VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vcc =45V, I| =-18 mA -1.2 \Y
I Vcc =55V, V| =5.5V or GND 1| pA
Icc Vcec =55V, lo=0, V| =Vcc or GND 50 HA
Accs Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 35 mA
Cj Control inputs |V|=3Vor0 3 pF
Cio(OFF) Vo=3Vor0, OE =V or OE = GND 6 pF
I, = 64 mA 5
V=0
ronT Vec =45V I =30 mA 5 Q
V| =24V, I, =15 mA 10 15

¥ All typical values are at Voc = 5V, Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

' Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT3345
8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcec =5V
PARAMETER FROM o t05V UNIT
(INPUT) (OUTPUT)
MIN  MAX
tder AorB BorA 0.25 ns
ten OE or OE AorB 1 91| ns
tdis OE or OE AorB 1 87| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

orv TEST s1
S1 Open
From Output 500 Q / o op tod Open
Under Test GND tpLz/tpzL 7V
CL =50pF tpHZ/tpZH Open

(see Note A)

1 1.
L

= = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input )f 15V 15V Slat7V
| oV (see Note B)
\
tPLH —f¢—P! > — tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT3383, SN74CBT3383

10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

® Functionally Equivalent to QS3383 and SN54CBT3383 ... JT OR W PACKAGE
QS3L383 SN74CBT3383. .. DB, DBQ, DW, OR PW PACKAGE
i _ (TOP VIEW)
® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input Levels gel]: Y 24]] Ve
® Package Options Include Plastic 1Bl 42 23]l 5B2
Small-Outline (DW), Shrink Small-Outline 1A1 43 22|] 5A2
(DB, DBQ), and Thin Shrink Small-Outline 1a2 14 21fl 5A1
(PW) Packages, Ceramic DIPs (JT), and 1B2 |5 20] 581
Ceramic Flat (W) Package 2B1 |6 10[] 4B2
2A1[]7 18]] 4A2
description 2A2 ] s 17[] 4A1
, . _ 2B2[]o 16[] 4B1
The 'CBT3383 deV|ces. provide tep p|ts of 3B1 [l 10 15[] 382
h|gh-spegd TTL-compatible bus . switching or 3a1 [l 14[] 3A2
exghanglng. The low on-state resistance of t_he onD [ 12 13[] BX
switch allows connections to be made with

minimal propagation delay.

The devices operate as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected when BE

is low.

The SN54CBT3383 is charaterized for operation over the full military temperature range of -55°Cto 125°C. The

SN74CBT3383 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS

BE BX 1A1-5A1 1A2-5A2

L L 1B1-5B1 1B2-5B2
L H 1B2-5B2 1B1-5B1
H X 4 4

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

logic diagram (positive logic)

1A1 =5 I'-, ------------ 2 1g1
)
| T
1a2 2 : 5 182
I e
[ ] I [ )
|
[ ] I [
[ ) I [ )
I
L
——————
51 2% |—o 20 5y
| 1L
| _‘:T
52 22 : 23 sp2
| d
|
|
|
|
|
I
I
L
13
BX

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VoG -« ot oot -05Vto7V
Input voltage range, V| (See NOte 1) .. ... ..ot i -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, ik (VI/o < 0) oottt -50 mA
Package thermal impedance, 035 (see Note 2): DB package ..............coviiiiiiin .. 104°C/W
DBQpackage .............ccoiiiiiiii 113°C/W
DWpackage .........ccoiiiiiiiiiiniiinann, 81°C/W
PWpackage ............ i, 120°C/W
Storage temperature range, Totg cevee —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

recommended operating conditions (see Note 3)

SN54CBT3383 | SN74CBT3383 UNIT
MIN  MAX MIN  MAX
Vce Supply voltage 4.5 55 4.5 55 \%
VIH High-level control input voltage 2 2 \%
VIL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBT3383 SN74CBT3383
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MAX| MIN TYPT MAX
ViK Vee =45V, I|=-18 mA -1.2 -12] Vv
I Vcc =55V, V| =5.5V or GND +5 +1 HA
Icc Vcc =55V, lp=0, V| =Vcc or GND 50 50 MA
. Vcc =5.5V, Oneinputat 3.4V,
I CcC ) p )
Alcc* | Control inputs Other inputs at Vo or GND 25 25 mA
. Vi=3Vor0 3
Ci Control inputs pF
V=25V 5
. Vo=3Vor0, BE=Vcc 6 F
io(OFF) Vo-25V, BE = Voo p
I, = 64 mA 5 9.2
V=0
rond Vcc=45V I} =30 mA Q
V=24V, I|=15mA 10 17 10 15

T All typical values are at Voc = 5V, Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance

is determined by the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO SN54CBT3383 | SN74CBT3383
PARAMETER UNIT
(INPUT) (OUTPUT) MIN  MAX MIN  MAX
tod AorB BorA 1.5 025| ns
tpd BX AorB 1 10.2 1 9.2 ns
ten BE AorB 1 108 1 86| ns
tdis BE AorB 1 8.2 1 7.5 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
S1
From Output 500 Q / O Open tpd Open
Under Test GND tpLZ/tpzL ra%
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
P P —_— Output
i ) B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1

Input 7( 15V 15V Slat7V
oV (see Note B)

| |
tpLH —f——»! [—>— tpHL
\ \ Output

——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

G@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

Functionally Equivalent to QS3388

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Bus Hold on Data Inputs/Outputs

Eliminates the Need for External
Pullup/Pulldown Resistors

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTH3383 provides ten bits of
high-speed TTL-compatible bus switching or
exchanging with bus hold on all 1/0s. The low
on-state resistance of the switch allows
connection to be made with minimal propagation
delay.

DB, DW, OR PW PACKAGE

BE
1B1
1A1
1A2
1B2
2B1
2A1
2A2
2B2
3B1
3A1

GND

(TOP VIEW)

U

© 00 N O O~ WDN PP

=
N PO

24
23
22
21
20
19
18
17
16
15
14
13

] Ve
] 582
] 5A2
] 5A1
] 5B1
] 4B2
] 4A2
] 4A1
] 4B1
] 382
] 3A2
] BX

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BE is low. The switches are open when BE is high.

Active bus-hold circuitry is provided to hold unused or floating data inputs/outputs at a valid logic level.

When the switch is turned off, the bus-hold circuit pulls all I/Os to V¢ or to GND, depending on the last-known
state of the pin. The bus-hold feature is active only when the SN74CBTH3383 I/Os are in the high-impedance

state.

The SN74CBTH3383 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
BE BX | ALPORT A2PORT

FUNCTION

L L B1 port B2 port
L H B2 port B1 port
H X Z z

Al port = B1 port
A2 port = B2 port

A2 port = B2 port
A2 port = B1 port

Disconnect

All ports = bus hold

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

L]
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS

Copyright 0 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

3 { . T T H 2
1A1 | o ° } 1B1
| b |
1a2 2 ! I > g2
' 1 [ !

I I
| "L e |
o I g I o
[ ) [
S I
L |
________ e e —— — ——— )
| e o ——— A
sa1 2L | o } 20 opy
I 11 |
22 ! —Q | 23
5A2 } | 5B2
| tl '

I I
I I
i [

I
I
| 10
I I
1
BE
13
BX

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Vo IO VDD oo -05Vto7V
Input voltage range, V| (See NOte 1) .. ... .o e -05Vto7V
ContinUOoUS Channel CUITENt . . ... e e e et e et eee e 128 mA
Input clamp current, ik (VI/o < 0) oot -50 mA
Package thermal impedance, 035 (see Note 2): DB package ................. ..., 104°C/W

DWopackage ..........coiiiiiiiiininnnan. 81°C/W

PWpackage ...........c i, 120°C/W
Storage temperature range, Totg cevee e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

VIK Vcc =45V, | =-18 mA -1.2 \%
Iy Vec =55V, V| =5.5V or GND #1] pA
|BHL¢ Vcc=45Y, V=08V 100 HA
IgHHE Vec =45V, V=2V -100 A
IgHLOT Vec =55V, V|=0t055V 500 HA
IBHHO? Vee =55V, V|=0t0 55V -500 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND MA
Alccll | controlinputs | Vec =5.5V, Oneinputat3.4V,  Otherinputs at Vo or GND 25| mA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Voro, BE=Vcc pF

\T/\(?IS;L\‘/ZC Ly |vim24 I| =15 mA 16 22
Fonk vi=0 I} = 64 mA Q

Ve =45V I} =30 mA

Vi=2.4V, I =15mA 10 15

T All typical values are at Vce =5V (unless otherwise noted), Ta = 25°C.

¥ The bus hold circuit can sink at least the minimum low sustaining current at V)L max. IgHL should be measured after lowering VN to GND and
then raising it to V|_ max.

8 The bus hold circuit can source at least the minimum high sustaining current at V|4 min. IBHH should be measured after raising V| to Vcc and
then lowering it to V|4 min.

1T An external driver must source at least Igy_o to switch this node from low to high.

# An external driver must sink at least IgHHQ to switch this node from high to low.

Il This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

*Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM T0 vec=av 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tpd™ AorB BorA 0.35 0.25 ns
thd BX AorB 10.2 1 9.2 ns
ten BE AorB 9.6 1 86| ns
tdis BE AorB 8.5 1 75| ns

OThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
S1
From Output 500 Q O Open
Under Test l GND
CL =50 pF
(see Note A) I 500Q T
LOAD CIRCUIT
—————— 3V
Input flﬁv 15V
‘ ‘ ov
tPLH —ﬂ‘--ﬁ “———’%—tPHL
——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST Ss1

tpd Open
tpLZ/tpzL 7V
tpHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

® Functionally Equivalent to QS3383 and
QS3L383

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), and Thin Shrink Small-Outline
(PW) Packages

description

The SN74CBTR3383 device provides ten bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

DB, DBQ, DW, OR PW PACKAGE
(TOP VIEW)

BE

1B1
1A1
1A2
1B2
2B1
2A1
2A2
2B2
3B1
3A1
GND

U

© 0 N O O~ WOWN PR

B R e
N PO

24
23
22
21
20
19
18
17
16
15
14
13

] Ve
] 582
] 5A2
] 5A1
] 5B1
] 4B2
] 4A2
] 4A1
] 4B1
] 382
] 3A2
] BX

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high. The switch is connected when BE is

low.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for

external terminating resistors.

The SN74CBTR3383 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS/OUTPUTS

1A1-5A1 1A2-5A2

INPUTS
BE BX
L L
L H
H X

1B1-5B1 1B2-5B2
1B2-5B2 1B1-5B1
z 4

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

logic diagram (positive logic)

3

1A1 1B1
1A2 4 5 1B2
[ ] [ )
[ ] [
[ ] [
5A1 21 20 5B1
5A2 22 28 5B2
BE L
13
BX

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItage range, VoG -« ot oot -05Vto7V
Input voltage range, V| (See NOte 1) .. ... ..ot i -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, ik (VI/o < 0) oottt -50 mA
Package thermal impedance, 035 (see Note 2): DB package ..............coviiiiiiin .. 104°C/W
DBQpackage .............ccoiiiiiiii 113°C/W
DWpackage .........ccoiiiiiiiiiiniiinann, 81°C/W
PWpackage ............ i, 120°C/W
Storage temperature range, Totg cevee —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

recommended operating conditions (see Note 3)

MIN  MAX'| UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT

VIK Vcc =45V, | =-18 mA -1.2 \%

Iy Vec =55V, V| =5.5V or GND 1| pA

Icc Vcc =55V, lop =0, V| =Vcc or GND 50 HA

Alcct | Controlinputs | Vec =5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA

Cj Control inputs | V=3V or0 pF

Cio(OFF) Vo=3Voro, BE=Vcc pF
V=0 I =64 mA

ron Vee =45V I =30 mA Q
V=24V, =15 mA

T All typical values are at Voc =5V, Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance
is determined by the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (I'?\IRPOU'\'/II') (OUTI'(;UT) MIN  MAX| UNIT
tod AorB BorA ns
tpd BX AorB ns
ten BE AorB ns
tdis BE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
S1
From Output 500 Q / O Open tpd Open
Under Test GND tpLZ/tpzL ra%
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
P P —_— Output
i ) B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1

Input 7( 15V 15V Slat7V
oV (see Note B)

tpLH —f——»! [—>— tpHL
\ \ Output

——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

G@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3384A
10-BIT FET BUS SWITCH

SCDS004I — NOVEMBER 1992 — REVISED MAY 1998

® Functionally Equivalent to QS3384 and
QS3L384

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3384A provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

10E
1B1
1A1
1A2
1B2
1B3
1A3
1A4
1B4
1B5
1A5
GND

DB, DBQ, DGV, DW, OR PW PACKAGE
(TOP VIEW)

U

© 00 N O O b~ WN P

R =
N PO

24
23
22
21
20
19
18
17
16
15
14
13

] Ve
] 2B5
] 2A5
] 2A4
] 2B4
] 2B3
] 2A3
] 2A2
] 2B2
] 2B1
] 2A1
] 20E

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state

exists between the two ports.

The SN74CBT3384A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L | 1a1-1a5  2A1-2A5
L H | 1A1-1A5 z
H L z 2A1-2A5
H H z z
logic diagram (positive logic)

3 2

1A1

o 1L

[ ]

1;5 1 T 10

1L

10E {>c l 1
14 15

2A1

o 1L

[ ]

2/:5 22 T 23

1L
20E 12 {>c l 1

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74CBT3384A

10-BIT FET BUS SWITCH

SCDS004I — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, lik (Vo < 0)
Package thermal impedance, 035 (see Note 2): DB package

Storage temperature range, Tgtg

DBQ package
DGV package
DW package
PW package

otherwise noted)t

.......................................................... —-05Vto7V
.................................................. -05Vto7V
.............................................................. 128 mA
......................................................... -50 mA
..................... 104°C/W
..................... 113°C/wW
..................... 139°C/W
...................... 81°C/W
..................... 120°C/W
................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT

VK Vcc =45V, | =-18 mA -1.2 \Y
I Vcec =55V, V| =5.5V or GND *1 HA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 HA
AICC§ Controlinputs | Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc 4.5 pF

Vcc =4V, _ _

TYP atVeg =4V V=24V, | =15 mA 14 20
fon' Vi=0 I| =64 mA o)

Vcc =45V I| =30 mA

V=24V, I| =15 mA 10 15

Fal typical values are at Vcc =5 V (unless otherwise noted), Tp = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBT3384A
10-BIT FET BUS SWITCH

SCDS004I — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM TO vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 6.2 1.9 5.7 ns
tdis OE AorB 5.5 21 52| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
s1 TEST S1
500 Q / O Open
From Output tod Open
Under Test tpLz/tpzL 7V
CL =50 pF tpHZ/tPZH Open

TGND

Input jf 15V 1.5V
oV

\ \
tPLH —H H—H‘— tPHL

| ——— Von
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

(see Note A) I 500 ©

LOAD CIRCUIT

NOTES: A. Ci includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

® Functionally Equivalent to QS3384 and DB, DBQ, DGV, DW, OR PW PACKAGE
QS3L384 (TOP VIEW)
® 25-Q Switch Connection Between Two 10l 1 U 24 ]Vcc
Ports 1B1[]2  23[1 285
® TTL-Compatible Input Levels 1A1[]s 22|l 2a5
® Package Options Include Plastic 1A2(] 4 21l 2A4
Small-Outline (DW), Shrink Small-Outline 1B2l 5 20|l 2B4
(DB, DBQ), Thin Very Small-Outline (DGV), 1B3[]s 19|l 2B3
and Thin Shrink Small-Outline (PW) 1A3[]7  1s8[]2A3
Packages 1A4[] 8 17 [] 2A2
. 1B4[lo 16| 2B2
description 1B5[ 10 15[l 2B1
The SN74CBTR3384 provides ten bits of Gll\'?; i; ig % ‘;%
high-speed TTL-compatible bus switching. The

low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state
exists between the two ports.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for
external terminating resistors.

The SN74CBTR3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L 1A1-1A5  2A1-2A5
L H 1A1-1A5 z
H L z 2A1-2A5
H H z z

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

logic diagram (positive logic)

1A1 3 2 1B1
o 1L o
° T °
[ ] [ ]
11 10
1A5 1B5
10E {>c l
2A1 14 15 2B1
o 1L o
[ ] T °
[ ) [ )
22 23
2A5 2B5
20E 13 {>c l

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUpply VORAGE raNGE, VO G - oot e ettt et e e e -05Vto7V
Input voltage range, Vi (see Note 1) ... ... . -05Vto7V
Continuous channel CUITeNt . .. ... e 128 mA
Input clamp current, ik (Vijo < 0) .t -50 mA
Package thermal impedance, 035 (see Note 2): DB package ..........c.cooviiiiiiiiiinnna... 104°C/W
DBQpackage ......... ... o 113°C/W
DGVpackage ............oiiiiiiiiiiit, 139°C/W
DWpackage ........ .o, 81°C/W
PWpackage ............c i, 120°C/W
Storage temperature range, TSty ove —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Vcec =55V, V| =5.5V or GND *1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
At Control inputs |Vcc=5.5V, One inputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I| =64 mA
5 _ V=0 —
f'on Vcc =45V 1| =30 mA Q
V=24V, I|=15mA

T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRP(EJ,\-/II—) (OUTI—IODUT) MIN  MAX | UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

s1 TEST S1
500 Q / O Open
From Output tpd Open
Under Test l GND tpLz/tpzL Vv
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
| \
t —le—! et
PLH ‘ [ tPHL output
\ ———V0oH Waveform 2
Output 15V 15V SlatOpen
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

Functionally Equivalent to QS3386

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Uses Vg of 5V and Vpp of -2V

Package Options Include Plastic Shrink
Small-Outline (DB), Small-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3386 provides ten bits of
high-speed TTL-compatible bus switching or
exchanging. The input signals can range from
-2V to 5 V. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

BE
1B1
1A1
1A2
1B2
2B1
2A1
2A2
2B2
3B1
3A1

Vbp

DB, DW, OR PW PACKAGE
(TOP VIEW)

U

© 00 N O O~ WN PP

=
N PO

24
23
22
21
20
19
18
17
16
15
14
13

[ Ve
] 582
] 5A2
] 5A1
] 5B1
] 4B2
] 4A2
] 4A1
] 4B1
] 382
] 3A2
] BX

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which allows swapping of the A and B pairs
of signals. The bus-exchange function is selected when BX is high. The switches are disconnected when BE

is high.

The SN74CBT3386 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS/OUTPUTS

1A1-5A1 1A2-5A2

INPUTS
BE BX
L L
L H
H X

1B1-5B1 1B2-5B2
1B2-5B2 1B1-5B1
4 z

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.

*5‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

3-71

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

Fe————————— e
1A1 =5 |—o 2 1g1
|
1a2 2 : 5 182
I
I
[ ] I [ )
[ ] I [
[ ] I [
I
b
F——————]
51 2% |—o 20 5y
|
52 22 : 23 sp2
I
I
I
I
I
I
I
I
[
5 L
By 13

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo tO VDD - - v v -05Vto7V
SUPPlY VOIAGE FANGE, VDD - - - v vt ettt e e e e et et e e -25Vto7V
Input voltage range, Vi (see Note 1) ...t Vpp-05VtoVpp+7.5V
ContinUOUS Channel CUITENt . . ... e e e e et et et eee e 128 mA
Input clamp current, ik (VI/o < 0) oot -50 mA
Package thermal impedance, 035 (see Note 2): DB package ................. .. ...t 104°C/W

DWopackage ..........coiiiiiiiiiiniinnan. 81°C/W

PWpackage ...........cc i, 120°C/W
Storage temperature range, Totg cevee —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VIK Vcc =45V, I| =-18 mA Vpp—1.2 \%
Iy Vcc =55V, V| =5.5V or GND £1 A
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
blcct | controlinputs [Vec =55V, One input at 3.4V, Other inputs at Vcc or GND 5 mA
Cj Controlinputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, BE=Vcc pF
¥$I(3:;t4\1/(\;/ycz4v V| =24, I| = 15 mA
fon® V=0 I =64 mA o
Vcc=45V I| =30 mA
V=24V, I =15 mA

T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance
is determined by the lower of the voltages of the two terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) =Y UNIT
MIN  MAX MIN  MAX

tod AorB BorA ns
t BX AorB

— or ns
en °E
tdis BE AorB ns

PRODUCT PREVIEW

TThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— 3V
Input 4‘ 15V 1.5V
| \ ov
\
tPLH — ¥ N———’k—tPHL
\
\ ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open

tpLZ/tpzL [AY
tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic Shrink
Small-Outline (DL) and Small-Outline (DW)
Packages

description

The SN74CBT3390 is an 8-bit to 16-bit switch
used in applications in which two separate data
paths must be multiplexed onto, or demultiplexed
from, a single path. This device can be used for
memory interleaving, in which two different banks
of memory must be addressed simultaneously.
This also can be used to connect or isolate the PCI
bus to one or two slots simultaneously.

Two output enables (OE1 and OE2) control the
data flow. When OE1 is low, A port is connected
to 1B port. When OEZ2 is low, A port is connected
to 2B port. When both OE1 and OE2 are low, the
A port is connected to both 1B and 2B ports. The
control inputs can be driven with a 5-V CMOS, 5-V
TTL, or an LVTTL driver.

The SN74CBT3390 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE

INPUTS
FUNCTION
OEl1 OE2
L L A=1Band A=2B
L H A=1B
H L A=2B
H H Isolation

DL OR DW PACKAGE

(TOP VIEW)
181 [J1 Uza]vCC
2B1 (]2 27]] 1B8

AL[]3 26[] 2B8
1B2 4 25(] A8
282 (]s 24]] 1B7

A2 [ls 23] 2B7
1B3 [} 7 22| A7
2B3 [|8 21[] 1B6

A3 []o 20[] 2B6
1Ba[li0 19 A6
2B4afjn 18] 1B5

Aalliz  17[]2B5
OE1[liz 16l As

GND[J14  15[] OE2

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

logic diagram (positive logic)

3 1
Al * 1B1
T

. 2 o1

. 1 [ .
T °

A8 % ’1 27 1;8

L e 26
288

11
T

13

OE1 >c

15

OE2 >o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

SUPPIY VORAGE FANGE, VG - oottt ettt e e e e e e et e -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05VtoVec+05V
Continuous channel CUITENt . . . ... o e e e e et 128 mA
Input clamp current, [k (V] < 0) oo e e -50 mA
Package thermal impedance, 83p (see Note 2): DLpackage ...........ccoiiiiiiiiiinnnennnnns 97°C/W

DWopackage ..........ciiiiiiiiiniinnan. 78°C/IW
Storage temperature range, Totg coeee —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBAQ04.
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SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vee =0 V=55V 10
I HA
Ve =55V, V| =5.5Vor GND *1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
AI(;Ci Control inputs Vcc =55V, One input at 3.4V, Other input at Vcc or GND 25 mA
Cj Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
I =64 mA
5 V=0
fon Vcc =45V I =30 mA Q
V=24V, l|=15mA

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

PARAMETER (::NRPCL)J,\'/II') (OU-'II-'I(gUT) MIN  MAX'| UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
Sl/‘ t Open
500 Q O Open pd
Frlcjmeu_trput oD tpLZ/tpzL 7V
nder Test
l tpHZ/tpZH Open
CL =50 pF
(see Note A) I 5009
Output
= = = Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;f 15V 15V Slat7V
oV (see Note B)
\ |
tpLH —j¢——» l—»— tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as {gjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mMmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3861
10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

® 5-Q Switch Connection Between Two Ports DBQ, DW, OR PW PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Latch-Up Performance Exceeds 250 mA Per NCl 1 o 241 Vee
JESD 17 A2  23[]oE
® Package Options Include Plastic A2l] 3 22 [ B1
Small-Outline (DW), Shrink Small-Outline A3l 4 21]] B2
(DBQ), and Thin Shrink Small-Outline (PW) Adll s 20|l B3
Packages As[le 19|l B4
A6[l7  1s|lBs
description A7[ls 17([IB6
The SN74CBT3861 provides ten bits of ABL 9 161 87
) ) L A9fj 10 15[ B8
high-speed TTL-compatible bus switching. The aoflu  14[]Bo
low on-state resistance of the switch allows onoll 2 13[l 810
connections to be made with minimal propagation

delay.

NC — No internal connection
The device is organized as one 10-bit switch with

a single output-enable (OE) input. When OE is
low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the two
ports.

The SN74CBT3861 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE

INPUT
p FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 22
Al B1
[ ] °
[ ) [ )
[ ] °
11 13
A10 B10

23

\%
jt Fih

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT3861

10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, lik (Vo < 0)
Package thermal impedance, 835 (see Note 2): DBQ package
DW package

PW package

Storage temperature range, Tgtq

—-05Vto7V
-05Vto7V
128 mA
-50 mA
113°C/W
81°C/W
120°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT
ViK Vcc =45V, l| =-18 mA -1.2 \
I Vcc =55V, V| =5.5V or GND *1 HA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 HA
AICC§ Controlinputs | Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 5 pF
Vecc=4V, - -
TYP atVeg =4V V=24V, | =15 mA 14 22
ronT V=0 I| =64 mA 0
Vcc =45V I| =30 mA
V=24V, I| =15 mA 10 15

Fal typical values are at Vcc =5 V (unless otherwise noted), Tp = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
' Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.
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SN74CBT3861
10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM TO vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX [ MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 8.1 3.8 7.5 ns
tdis OE AorB 6.3 3.4 6.6| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
S1 o TEST S1
500 Q /‘ o Open
From Output tpd Open
Under Test l GND tpLz/tpzL 1aY%
t It Open
CL =50 pF 500 Q PHZ/'PZH p
(see Note A) I
— — L Output
i ) - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input jf 15V 15V Stat7V
‘ ov (see Note B)
| |
t —le— H—ﬂ— t
PLH \ \ PHL Output
| ——— VOH Waveform 2
Output 15V 15V S1 at Open
Note B)
VoL (see
VOLTAGE WAVEFORMS VOLTAGE WAVEEORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT6800
10-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005| — MARCH 1993 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Outputs Are Precharged by Bias Voltage to
Minimize Signal Distortion During Live
Insertion

® Package Options Include Plastic Shrink

Small-Outline (DB), Small-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT6800 provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
bidirectional connections to be made while adding
near-zero propagation delay. The device also
precharges the B port to a user-selectable bias
voltage (BIASV) to minimize live-insertion noise.

DB, DW, OR PW PACKAGE

(TOP VIEW)
onf: VY 24[] Ve
AL [] 2 23] B1
A2 []3 22[] B2
A3 [] 4 21]] B3
A4 []s 20|] B4
A5 ] 6 19]] B5
A6 7 18]] B6
A7 []s 17]] B7
A8 [] o 16]] B8
A9 [10 15[ B9

A10 [J12 14[] B1O

GND [J12  13[] BIASV

The SN74CBT6800 is organized as one 10-bit switch with a single enable (ON) input. When ON is low, the
switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is open
and the B port is precharged to BIASV through the equivalent of a 10-kQ resistor.

The SN74CBT6800 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

ON B1-B10 FUNCTION

L Al1-A10 Connect
H BIASV Precharge
logic diagram (positive logic)
13
BIASV
2 23
Al B1
[ ] [ ]
o ] .
° ._# o
1 14
A10 B10
1
ON

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
standard warranty. Production processing does not necessarily include l
testing of all parameters. EXAS
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SN74CBT6800
10-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005! — MARCH 1993 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGE, VG - oot e e ettt e e e e -05Vto7V
Bias voltage range, BIASY .. ... -05Vto7V
Input voltage range, Vi (SEe NOtE 1) . ... oot e e -05Vto7V
Continuous channel CUMTENE . ... .. o e e e e 128 mA
Input clamp current, Ik (V1< 0) oo e -50 mA
Package thermal impedance, 035 (see Note 2): DB package .............ccoviiiiiiiiinnno... 104°C/W

DWpackage ........ ..o, 81°C/W

PWpackage .............coiiiiiiiiiiian. 120°C/W
Storage temperature range, Tggg ... v vt —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
BIASV  Supply voltage 1.3 Vcc \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| uNIT
VIK Vcc =45V, I|=-18 mA -1.2 \%
I Vcc =55V, V| =5.5V or GND +5 HA
Io Vec =45V, BIASV =24V, Vo=0 0.25 mA
Icc Vcc =55V, lo=0, V| =Vcc or GND 50 WA
At Control inputs [Vcc=3.6V, Oneinputat 2.7V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 35 pF
Co(OFF) Vo=3Vor0, Switch off 4.5 pF
\T/\%:;f/\clc Ly |Vi=24v I| = 15 mA 14 20
ronT vi=0 I| = 64 mA 5 7| @
Vee =45V I, =30 mA
V| =24V, I, =15 mA 10 15

Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

' Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT6800
10-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005| — MARCH 1993 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
PARAMETER TEST FROM 0 vee=av 2%5 v UNIT
CONDITIONS (INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tder AorB BorA 0.35 0.25 ns
tpzH BIASV = GND . 91| 31 81
ON AorB ns
tpzL BIASV =3V 96| 36 86
t BIASV = GND — 5.9 2.7 6.1
PHZ ON AorB ns
tpLz BIASV =3V 6.4 3 7.3

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q Sl/‘ O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF l T tpHZ/tPZH Open
(see Note A) I 500 Q
L L Output

Control

LOAD CIRCUIT (Ilow-level
enabling)

Output

—————— 3V Waveform 1
Input ;f 1.5V 15V Slat7V
‘ oV (see Note B)
\ \
tpLH —f—l —— tppL

| ‘ Output

\ ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), 300-mil Shrink
Small-Outline (DL), and 380-mil Fine-Pitch
Ceramic Flat (WD) Packages

description

The SN54CBT16209 and SN74CBT16209A
devices provide 18 bits of high-speed
TTL-compatible bus switching or exchanging.
The low on-state resistance of the switches allows
connections to be made with minimal propagation
delay.

The devices operate as an 18-bit bus switch or a
9-bit bus exchanger, which provides data
exchanging between the four signal ports via the
data-select (SO, S1, S2) terminals.

The SN54CBT16209 is characterized for
operation over the full military temperature range
of =55°C to 125°C. The SN74CBT16209A is
characterized for operation from —40°C to 85°C.

SN54CBT16209 . . . WD PACKAGE
SN74CBT16209A . .. DGG, DGV, OR DL PACKAGE

(TOP VIEW)
so[]1 o 48] s1
1A1 (]2 47[] s2
1A2 (] 3 46(] 1B1
GND [] 4 45)] 1B2
2A1[]s 44(] 2B1
2A2 [l e 43] 2B2
Vee [l 7 42]] GND
3A1[] s 41]] 3B1
3a2[]o 40(] 382
GND [J10  39[] GND
ap1 [l 3sf]l 4B1
ap2 12 37|l 4B2
5A1[J13 36|l 5B1
5A2 [|14 35| 5B2
GND[J15 34|l GND
6A1[J16 33|l 6B1
6A2 [J17 32|l 6B2
7A1[J18  31f] 7B1
7A2 [J19  30[] 7B2
GND [J20  29[] GND
8A1[]21 28|l sB1
8a2 |22 27| 8B2
9A1[]23 26|l 9B1
9A2 [|24  25[]9B2

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
S2 S1 SO Al A2 FUNCTION
L L L z z Disconnect
L L H Bl z Al port = B1 port
L H L B2 z Al port = B2 port
L H H z B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H z z Disconnect
N I ot
I N v

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS

INSTRUMENTS

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

logic diagram (positive logic)

2

1A1

46
1

45

26

25

9A2

SO

S1

S2

1B1

1B2

9B1

9B2
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)
Continuous channel current

Input clamp current, ik (V| < 0)

Package thermal impedance, 835 (see Note 2): DGG package

Storage temperature range, Tgig

DGV package
DL package

—-05Vto7V
—-05Vto7V
128 mA
-50 mA
89°C/W
93°C/W
94°C/W
—65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

NOTES:

recommended operating conditions (see Note 3)

SN54CBT16209 | SN74CBT16209A
MIN MAX MIN MAX UNIT
Vce Supply voltage 4 55 4 55 \%
VIH High-level control input voltage 2 2 \%
VIL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP¥ MAX| UNIT
Vik Vcc =45V, I|=-18 mA -1.2 \
Vce =0, V=55V 10
] HA
Vcc =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
ontrol inputs =55V, ne input at 3.4 V, ther inputs at or . m
nlcc’ C linp Vcec =55V, One inp 3.4V, Otherinp Vcc or GND 25 A
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc 7.5 pF
Vecec =4V, _ _
TYP atVeg = 4V V=24V, I|=15mA
ron! V=0 lj = 64 mA Q
Vcc =45V Il =30 mA
V=24V, I|=15mA 15

* All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16209 SN74CBT16209A
PARAMETER (::l\lRPOU'\'/II') (OU-I';'IODUT) Vee=4V v:%; \5/\/ Ve =4V Vg%; f’/v UNIT
MIN MAX| MIN MAX| MIN MAX| MIN  MAX
tpdT AorB BorA 0.8* 0.35 0.25 ns
tpd S AorB 14 2 131 99| 15 o ns
ten S AorB 16 17 153 10.3 15 9.8 ns
tdis S AorB 145 1 132 93| 15 88| ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.
T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
S1
From Output 500 0 / © Open tpd Open
Under Test l GND tpLZ/tpzL A%
CL =50 pF tpHZ/tPZH Open
(see Note A) 500Q
Output
= = = Control
(low-level
LOAD CIRCUIT enabling)
Output | | \
—————— 3V Waveform 1 35V
Input 7( 15V 15V Slat7V | VoL +0.3V
‘ oV (see Note B) \ —— —— VoL
\ tpHz P &
tpLH —f—— H—ﬂ‘— tPHL tzH ¥ \
\ Output \ R VA
Waveform 2 VoH-0.3V

S1 at Open
(see Note B)

ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tap.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBT16210 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as a dual 10-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 10-bit bus switches or as one
20-bit bus switch. When OE is low, the associated
10-bit bus switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

The SN74CBT16210 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

46
1A1

12 36

35

® 4 25

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC |1 o 48|]10E
1A1[]2 47|] 20E
1A2[] 3 a6[]1B1
1A3[] 4 45[]1B2
1A4 []s 441]1B3
1A5 [ 6 43|]1B4
1A6 []7 42[]1B5
GND [] 8 41[JGND
1Aa7 |9 40]]1B6
1A8[J10  39[]1B7
1a9[J11 38[)1Bs
1Aa10 [J12  37[l1B9
2a1[]13  36[]1B10
2a2 14  35[]2B1
Vec 15 34fl2m2
2A3[]16  33[]2B3
e [J17  32fleND
2aa[]18 31[l2B4
2a5[J19  30[]285
ona6[]20  29[]286
oa7[j21 28127
oag ]2z 27[l2ms
20 [[23 26[]2Bg
oat0l24  25[12B10

NC — No internal connection

1B1

1B10

2B1

2B10

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGE, VG - oot e e ettt e e e e -05Vto7V
Input voltage range, Vi (see Note 1) ........ ... -05Vto7V
Continuous channel CUITeNt . ... .. e e 128 mA
Input clamp current, [k (V] < 0) oo e e -50 mA
Package thermal impedance, 03p (see Note 2): DGG package ...t 89°C/W

DGV package ..., 93°C/W

DLpackage .........cc.coiiiiiiiiiiiiinnn, 94°C/W
Storage temperature range, Tggg ..« v v —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| uNIT

ViK Vec =45V, | =-18 mA -12]| v
| Vec=0V, V| =55V 10 A
: Vee =55V, V| =5.5V or GND al M
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
At Control inputs [Vcc=5.5V, One inputat 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 4.5 pF
Cio(OFF) Vo=3Voro, OE =V 5.5 pF

Vcc =4V, _ _

TYP at Vee = 4V V=24V, I, =15 mA 14 20
ronT Vi=0 I| =64 mA 5 7 o)

Vec =45V I| =30 mA

V=24V, I, =15 mA 8 12

Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM TO Vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 9.3 3.3 86| ns
tdis OE AorB 7.1 2.8 79| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
s1 ° TEST s1
500 Q / O Open
From Output tpd Open
Under Test GND tpLZ/tPzZL 7V
tpHZ/tPZH Open

CL =50 pF j— 500 Q
(see Note A) I

— Output
) Control
(low-level
enabling)

LOAD CIRCUIT

Output
Waveform 1
Slat7V
(see Note B)

Input ;f 15V )
\ oV

\ \
tPLH —H—“ H—J‘— tPHL

Output

\ ——— VoH Waveform 2

Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tep.

tpLH and tpyy_ are the same as tpg.

w

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTR16210 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as a dual 10-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 10-bit bus switches or as one
20-bit bus switch. When OE is low, the associated
10-bit bus switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16210 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC |1 o 48|]10E
1A1[]2 47|] 20E
1A2[] 3 a6[]1B1
1A3[] 4 45[]1B2
1A4 []s 441]1B3
1A5 [ 6 43|]1B4
1A6 []7 42[]1B5
GND [] 8 41[JGND
1Aa7 |9 40]]1B6
1A8[J10  39[]1B7
1a9[J11 38[)1Bs
1Aa10 [J12  37[l1B9
2a1[]13  36[]1B10
2a2 14  35[]2B1
Vec 15 34fl2m2
2A3[]16  33[]2B3
e [J17  32fleND
2aa[]18 31[l2B4
2a5[J19  30[]285
ona6[]20  29[]286
oa7[j21 28127
oag ]2z 27[l2ms
20 [[23 26[]2Bg
oat0l24  25[12B10

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

logic diagram (positive logic)

a1 2 e
[ ) [ )
[ ) R [ )
* 36 ®

1A10 1B10
11

g 22 % 1
[ ) [ )
: 11 :
* 25 @

2A10 2B10
11

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE FANGE, VO - oo vt vttt e e e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o e -05Vto7V
Continuous channel CUMMENt . . ... e e e e e e 128 mA
Input clamp current, Ik (V] < 0) .ot e e e e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ..............cciiiiiiiiiian. 89°C/W

DGVpackage .............ciiiiiiiiiit. 93°C/W

DLpackage .........cccoiiiiiiiiiiiiiiin, 94°C/W
Storage temperature range, Tggg -« v vt —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 45 55 \%
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBAQ04.

{'f TEXAS
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SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vee =0V, V=55V 10
1] HA
Vce =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
I| =64 mA
V=0
ron® Vec =45V I} =30 mA 0
V=24V, I|=15mA

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
& Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX'| UNIT
todT AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

g Y TEST s1
From Output 500 @ / O Open tpd Open
Under Test l GND tpLz/tpzL 1A%
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
P P — Output
i i ) Control
LOAD CIRCUIT (low-level

enabling)

Output
—————— 3V Waveform 1

Input f1.5v 15V Slat7v
‘ oV (see Note B)

Output
ﬂ VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

G@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBT16211A provides 24 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device operates as a dual 12-bit bus switch or
single 24-bit bus switch. When 10E is low, 1A is
connected to 1B. When 20E is low, 2A is
connected to 2B.

The SN74CBT16211A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 12-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1A, 1B 2A, 2B
L L 1A=1B 2A=2B
L H 1A=1B z
H L z 2A=2B
H H z z

DGG, DGV, OR DL PACKAGE

(TOP VIEW)

NC [} 1 “ 56|] 10E
1A1[]2 55|] 20E
1A2[]3 54[] 1B1
1A3[] 4 53] 1B2
1A4(]s 52|] 1B3
1A5 |6 51|] 1B4
1A6 []7 s0[] 1B5

GND [] 8 49[]GND
1A7[]o 48|] 1B6
1A8[]10  47[]1B7
1A9[J12  4e[l1Bs

1Aa10[12  4s[)1BO

1A11[J13  44f]1B10

1A12[J14  43[]1B11
2A1[]15  42[]1B12
2A2[J16  41[l2B1

Vec[1z 40[]2B2
2A3[]18  39[]2B3

GND[J19  38[JGND
2A4[]20  37[]2B4
2A5[]21  3e[l2Bs
2A6[]22  35[]2B6
2A7[]23  34[]2B7
2A8[]24  33[]2B8
2A9[]25  32[]2B9

2A10[]26  31[]2B10
2A11 27  3o0[]2B11
2A12[]28  29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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Copyright 0 1998, Texas Instruments Incorporated
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A1 2 54 1B1
° .
° — °
. °
14 42

1A12 1B12
11

15 41

2A1 2B1
. °
: 1L :
(] °
28 29

2A12 2B12
11

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oo vt e ettt et e e e e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) .. ... -05Vto7V
ContinUous channel CUMTENt . . ... e e e e e i 128 mA
Input clamp current, Ik (V] < 0) .ot e e e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ............ ... 81°C/W

DGVpackage ..............cciiiiiiiiiit, 86°C/W

DLpackage ..., 74°C/W
Storage temperature range, Tggg -« ov vt —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
INSTRUMENTS
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

VIK Vcc =45V, | =-18 mA -1.2 \%
| Vee =0V, V=55V 10 A
! Vce =55V, V| =5.5V or GND +1 "
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 5.5 pF

Vcc =4V, _ _

TYP atVeg = 4 V V=24V, I|=15mA 14 20
rons V=0 I| =64 mA o)

Vcc =45V Il =30 mA

V=24V, I|=15mA 8 12

T All typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM TO Vec =4V g%-5 v UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
tod AorB BorA 0.35 025| ns
ten OE AorB 9.3 3.3 86| ns
tdis OE AorB 7.1 2.8 79| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
INSTRUMENTS
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLZ/tpzL v
CL =50 pF tpHZ/tpZH Open
(see Note A) I 500 Q
L Output

- - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4{ 15V 15V Slat7V ‘ VoL +0.3V
\ oV (see Note B) \ “_———— VoL
\ \ | tPHZ P
tpLH —f¢—>! ¥ — tppL thzH B e \
Output | ———— VOH
\ ——— VoH Waveform 2 VoH-0.3V
OUtpUt 15V 15V S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpg.

GmMmoO

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74CBTH16211
24-BIT FET BUS SWITCH
WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Bus Hold on Data Inputs/Outputs
Eliminates the Need for External
Pullup/Pulldown Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTH16211 provides 24 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as dual 12-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 12-bit bus switches
or one 24-bit bus switch. When OE is low, the
associated 12-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

Active bus-hold circuitry is provided to hold
unused or floating A and B ports at a valid logic
level.

To ensure the high-impedance state during power
up or power down, OE should be tied to Ve
through a pullup resistor; the minimum value of
the resistor is determined by the current-sinking
capability of the driver.

The SN74CBTH16211 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

DGG, DGV, OR DL PACKAGE

NC
1A1
1A2
1A3
1A4
1A5
1A6

GND
1A7
1A8
1A9

1A10
1A11
1A12
2A1
2A2
Vee
2A3

GND
2A4
2A5
2A6
2A7
2A8
2A9

2A10
2A11
2A12

(TOP VIEW)
1 kJ56]16E
2 55|] 20E
3 54[] 1B1
4 53[] 1B2
5 52[]1B3
6 51]]1B4
7 s0[] 1B5
8 49|] GND
9 48]l 1B6
10 47]]1B7
11 4e]]1B8
12 45[]1B9
13 44[]1B10
14 a3]l1B11
15 42[]1B12
16 41[]2B1
17 40[]2B2
18 39|]2B3
19  38[JGND
20  37|]2B4
21 36[]2B5
22 35[]2B6
23 34[]2B7
24  33[]2B8
25 32[]2B9
26  31|]2B10
27 30[]2B11
28 29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBTH16211
24-BIT FET BUS SWITCH
WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current

Input clamp current, Ik (V| < 0)

10E

2A1

2A12

20E

2 54
1L

14 42
11

56

15 41

28 T 29
11

55

Package thermal impedance, 835 (see Note 2): DGG package

Storage temperature range, Tstg

DGV package

DL package

1B1

1B12

2B1

2B12

otherwise noted)’

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 3)

2. The package thermal impedance is calculated in accordance with JESD 51.

MIN  MAX | UNIT

Vce Supply voltage 4 55 \%

VIH High-level control input voltage 2 \Y

VIL Low-level control input voltage 0.8 \%

TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74CBTH16211

24-BIT FET BUS SWITCH

WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
| Control inputs | Vcc =0V, V=55V +10 A
All inputs Vcc =55V, V| =5.5V or GND +10
IgHLT Vec =45V, V| =08V 100 A
IgHKHS Vcc =45V, V=2V -100 A
IgHLOT Vee =55V, V|=0t055V 500 HA
|BHHO# Vcc =55V, VI=0t0o5.5V -500 HA
Icc Vcc =55V, lp=0, V| =Vcc or GND HA
siccll | controlinputs [vec =55V, Oneinputat3.4V,  Otherinputs at Vcc or GND 25| mA
\T/\%:a:t‘\‘/g'(::zlv V|=24V, I| = 15 mA 14 20
ron* Vi=0 I| =64 mA Q
Vec =45V I| =30 mA
V|=24V, I =15 mA 12

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

¥ The bus hold circuit can sink at least the minimum low sustaining current at Vj_max. IgL should be measured after lowering V| to GND and

then raising it to V)_ max.

8 The bus hold circuit can source at least the minimum high sustaining current at V| min. IgH should be measured after raising Vj to Vo and
then lowering it to V| min.

1T An external driver must source at least Igy_O to switch this node from low to high.

# An external driver must sink at least IgyHQ to switch this node from high to low.

Il This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

*Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec =5V
PARAMETER FROM TO Vec=4V 9_,%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX [ MIN MAX
tpd™ AorB BorA 0.35 0.25 ns
ten OE AorB 9.9 1 96| ns
tdis AorB 9.5 1 8.3 ns

OThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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SN74CBTH16211
24-BIT FET BUS SWITCH
WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
500 Q S1/7 o open
From Output
Under Test GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— 3V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2.5ns, t; < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open

tpLzZ/tpzL v
tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

{’? TEXAS
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SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

® 25-Q Switch Connection Between Two

DGG, DGV, OR DL PACKAGE

Ports (TOP VIEW)
® TTL-Compatible Input Levels —
patl P , . NC [} 1 U56]10E
L] Pac_kage Options _Include Plas_tlc 30_O-m|l 1A1[]2 s5[] 20E
Shrink SmgII-OutIme(DL), Thm Shrink 1A2[]3 s4[]1B1
Sma”—Out:!ne (DGG), aniThm Very 1a3[]4 s3[l 182
Small-Outline (DGV) Packages 174(ls 52[]183
. 1A5 |6 51|] 1B4
description 186 []7 s0[] 185
The SN74CBTR16211 provides 24 bits of GND[]s 49[]GND
high-speed TTL-compatible bus switching. The 17 (]9 48] 1B6
low on-state resistance of the switch allows 1A8[] 10 a7[]1B7
connections to be made with minimal propagation 1A9 [| 11 461188
delay. 1A10[J12  4s[]1B9
. . ) 1A11 [] 13 44]]1B10
The device operates as a dual 12-bit bus switch or [ I
. . . — , 1A12[J14  43[]1B11
single 24-bit bus switch. When 10E is low, 1A is
Gl . 2A1[]15  42[]1B12
connected to 1B. When 20E is low, 2A is 2a2 [ 16 s1f]281
connected to 2B.
Vee 17 40[12B2
The device has equivalent 25-Q series resistors to 2A3[] 18 39[] 2B3
reduce signal-reflection noise. This eliminates the GND [] 19 38[]GND
need for external terminating resistors. 2n4[] 20 37[]2B4
The SN74CBTR16211 is characterized for 2A5[J21 361285
operation from —40°C to 85°C. 2a6[f22  ss[]2B6
2A7[]23  34[]2B7
FUNCTION TABLE 2A8 [] 24 33[]2B8
(each 12-bit bus switch) 2A9 [ 25 32 ]289
INPUTS INPUTS/OUTPUTS 2A10 [| 26 31]]2B10
10E 20E | 1A,1B  2A,2B 2A11[J27  sof]2B11
: T (1A 2r-28 2A12[|28  29[]2B12
L H 1A=1B z NC — No internal connection
H L z 2A=2B
H H z z
PRODUCT PREVIEW information concerns products in the formative or . Copyright 00 1998, Texas Instruments Incorporated
petcabons are e douls Toxas Ingimonts resenves e ignt {y
iﬁ:ﬁlge or discontinuegthegse prbducts without notice. ¢ TEXAS
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PRODUCT PREVIEW

SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

logic diagram (positive logic)

1A1 2 54 1B1
° .
° — °
. °
14 42

1A12 1B12
11

15 41

2A1 2B1
. °
: 1L :
(] °
28 29

2A12 2B12
11

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oo vt e ettt et e e e e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) .. ... -05Vto7V
ContinUous channel CUMTENt . . ... e e e e e i 128 mA
Input clamp current, Ik (V] < 0) .ot e e e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ............ ... 81°C/W

DGVpackage ..............cciiiiiiiiiit, 86°C/W

DLpackage ..., 74°C/W
Storage temperature range, Tggg -« ov vt —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
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SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
| Vee =0V, V| =55V 10 A
Vcc =5.5V, V| =5.5V or GND +1

Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA

Alcct Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA

Ci Control inputs | V|=3Vor0 pF

Cio(OFF) Vo=3Voro, OE =Vcc pF
vi=0 I} = 64 mA

ron® Vec =45V I} =30 mA 0
Vi=24YV, I} =15 mA

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
& Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (::NRPCL)J,\'/IF) (OU-'I-I'IC3UT) MIN  MAX | UNIT
tpdq AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLzZ/tpzL v
CL =50 pF tpHZ/tpZH Open
(see Note A) I 500 Q
L Output

- - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4{ 15V 15V Slat7V ‘ VoL +0.3V
\ oV (see Note B) \ “_———— VoL
\ \ | tPHZ P
tpLH —f— e tppy thzH B
| | Output | ———— VOH
\ ——— VoH Waveform 2 VoH-0.3V
OUtpUt 15V 15V S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpg.

GmMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

® 5-0 Switch Connection Between Two Ports

® TTL-Compatible Input Levels

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® ESD Protection Exceeds 2000 V Per
MIL-STD-833, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R =0)

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages, and Ceramic
Flat (WD) Package

description

The 'CBT16212A devices provide 24 bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with

SN54CBT16212A ... WD PACKAGE
SN74CBT16212A ... DGG, DGV, OR DL PACKAGE

minimal propagation delay.

Each device operates as a 24-bit bus switch or a

12-bit bus exchanger,

which provides data

exchanging between the four signal ports via the
data-select (SO, S1, S2) terminals.

The SN54CBT16212A

is characterized for

operation over the full military temperature range
of -55°C to 125°C. The SN74CBT16212A is
characterized for operation from —40°C to 85°C.

(TOP VIEW)
sof]1 “ s6[] 1
1A1[]2 s55[] S2
1A2[]3 54]] 1B1
2A1[] 4 53[] 1B2
2a2(]s 52[] 2B1
3A1(]e 51[] 2B2
3A2(]7 s50(] 3B1
GND[]s 49[] GND
aa1[]o 48]] 382
an2[J10  47[] 4B1
sa1[j1r e[l 4B2
5a2[J12 5[] sB1
6A1[]13 4[]l sB2
6A2[]14  43[]6B1
7a1[]1s 42l 6B2
7A2[]16  41]] 7B1
Vecll17  aof] 7B2
8a1[lis  39[] 8B1
GND[J19  38[l GND
8A2[]20  37[]8B2
9A1[]21 36|l 9B1
9A2[]22 35| 9B2
10A1[]23  34[] 10B1
10A2[l24  33[] 1082
11A1[]2s  32[] 11B1
11A2[J26  31[] 11B2
12A1[]27  s0[] 12B1
12A2[]28  29[] 12B2

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
S2 S1 SO Al A2 FUNCTION
L L L z 4 Disconnect
L L H B1 port z Al port = B1 port
L H L B2 port z Al port = B2 port
L H H 4 B1 port A2 port = B1 port
H L L z B2 port A2 port = B2 port
H L H z z Disconnect
H H L | Biport  B2port ':; ng z E; Egﬁ
H H H B2 port B1 port 2; Sgg z Ei Eg:

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.
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On products compliant to MIL-PRF-38535, all parameters are tested
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

1A1

12A2

SO

S1

S2

2 Y 1 54
;I 1T M
[ L [
I 1 I
| = e
| 1 [ |
5 !l T ‘! 53
i 1L i
| - [
S A R R —— e e )
:. ———————————————————————— ————'! 30
M1r 8
I Lo |
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Pin numbers shown are for the DGG, DGV, and DL packages.

1B1

1B2

12B1

12B2
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, ik (V| < 0)
Package thermal impedance, 83 (see Note 2): DGG package
DGV package
DL package

Storage temperature range, Tgig

-05Vto7V
-05Vto7V
128 mA
-50 mA
81°C/W
86°C/W
74°C/W
—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES:
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

SN54CBT16212A | SN74CBT16212A
MIN MAX MIN MAX UNIT
Vce Supply voltage 4 5.5 4 5.5 \%
VIH High-level control input voltage 2 2 Y
VIL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBT16212A SN74CBT16212A
PARAMETER TEST CONDITIONS UNIT
MIN TYPf MAX| MIN TYPF MAX
VK Vec =45V, I =-18 mA -1.2 -1.2 v
| Vee =0, V=55V 10 10 A
: Vce =55V, V| =5.5V or GND +1 al ®
Vcc =55V, lo=0,
lcc V| = Ve or GND 32 31 wA
Control Vcec =55V, One input at 3.4V,
5 cc , p g
Alcc inputs Other inputs at Vcc or GND 2.5 25 mA
G control |\, _ 3y o0 25 25 PF
inputs
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc 7.5 7.5 pF
Vcc =4V, _ _
TYP atVeg =4V V=24V, 1=15mA 14 20 14 20
ron Vi=0 I| =64 mA 10 o)
Vec =45V I =30 mA 4 10
V=24V, 1j=15mA 14 12

* All typical values are at Vce =5V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc

or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16212A SN74CBT16212A
PARAMETER (::l\lRPOU'\'/II') (OU-I';'IODUT) Vee=4V v:%; \5/\/ Ve =4V Vg%; f’/v UNIT
MIN MAX| MIN MAX| MIN MAX| MIN  MAX
tpdT AorB BorA 0.8* 0.35 0.25 ns
tpd S AorB 14| 15 13 0] 15 91| ns
ten S AorB 15 15 137 104 15 97| ns
tdis S AorB 142 15 135 92| 15 88| ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.
T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
s1 o TEST S1
From Output 500 Q © Open tpd Open
Under Test l GND tpLz/tpzL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
- - - Control
LOAD CIRCUIT (Ilow-level
enabling)
Output
—————— 3V Waveform 1
Input 7f 15V 15V Slat7V
oV (see Note B)
| \
tPLH —f¢—» —— tpHL
\ \ Output
——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzn are the same as tgp.
tpLH and tpy|_ are the same as tpg.

O@mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

® 25-Q Switch Connection Between Two

DGG, DGV, OR DL PACKAGE

Ports (TOP VIEW)
® TTL-Compatible Input Levels soll U s6[] s1
L Pac_kage Options _Include Plasti_c Thin 1A1[] 2 s5] s2
Shrink SmgII-OutIme (DGG), Thl_n Very 1A2[] 3 s4l] 1B1
SmaII—OutI!ne (DGV), and 300-mil Shrink 2AL[]4 s3[] 182
Small-Outline (DL) Packages on2(ls s2[] 281
. 3A1[]s 51]] 2B2
description aa2[]7 s0[] 381
The SN74CBTR16212 provides 24 bits of GND[]s 49[] GND
high-speed TTL-compatible bus switching or 4nt(]o 48[l 3B2
exchanging. The low on-state resistance of the ap2[i0  a7flaB1
switch allows connections to be made with 5AL[] 11 46(] 4B2
minimal propagation delay. 5A2[] 12 45]] 5B1
The device operates as a 24-bit bus switch or a 6A1 13 4af] 5B2
) : . 6A2[J14  43]]eB1
12-bit bus exchanger, which provides data 7a1l1s a2[] 682
exchanging between the four signal ports via the
data-select (S0-S2) terminals. 7A2[] 16 a1l 781
Veelliz  20f] 7B2
The device has equivalent 25-Q series resistors to 8A1[] 18 39]] sB1
reduce signal-reflection noise. This eliminates the GND[J19  38[]GND
need for external terminating resistors. 8A2[] 20 37[] 8B2
The SN74CBTR16212 is characterized for 9ALfjar  36fl 9B1
operation from —40°C to 85°C. 9A2[] 22 35[] 9B2
10A1[}23  34[] 10B1
10A2[]24  33[] 10B2
11A1[J25  32[] 11B1
11A2[J26  31[] 11B2
12A1[]27  30[] 12B1
12A2[]28  29[] 12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 s1 S0 Al A2
L L L 4 z Disconnect
L L H B1 port z Al port = B1 port
L H L B2 port z Al port = B2 port
L H H 4 B1 port A2 port = B1 port
H L L 4 B2 port A2 port = B2 port
H L H Z Z Disconnect
H H L | BLpot B2 port ':; Bgﬁ : E; Eg::
H H H B2 port B1 port 2; Eg:: z gi gg:

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

logic diagram (positive logic)
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SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

abs

olute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VG « v et ettt et e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... -05Vto7V
ContinUous Channel CUITENT . ... ... e e e e e e e 128 mA
Input clamp current, LIk (V1< 0) oot e e e e -50 mA
Package thermal impedance, 8;p (see Note 2): DGG package ............ ..o, 81°C/W

DGVpackage ... 86°C/W

DLpackage .........couiiiiiiiiiiiiiiaan 74°C/W
Storage temperature range, Tgpg -« .« vvvee e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

imp

lied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
| Vece =0, V=55V 10 A
Vcec =55V, V| =5.5V or GND +1
Icc Vcc =55V, lop=0, V| =V or GND 3 HA
Alcc’ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc pF
I| = 64 mA
V=0
ron Vcc =45V Il =30 mA Q
V=24V, I|=15mA

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the

lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
tpdT AorB BorA ns
tod S AorB ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
51/1 O Open TEST S1
From Output 500 Q p tpd Open
Under Test l GND tpLZltpzL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4( 15V 15V Slat7V
oV (see Note B)
\ |
tPLH —f¢—» le—>— tppL
‘ \ Output
——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as {gjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

DGG, DGV, OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic Thin soll1 U s6[] s1
Shrink SmgII-OutIine (DGG), Thi_n Very 1a1(l2 55[] 52
SmaII-OutI!ne (DGV), and 300-mil Shrink 1a2[]3 s4[] 181
Small-Outline (DL) Packages oa1 [ s3] 182
. 2A2[]5 521 2B1
description 3a1[le 51l 2B2
The SN74CBT16213 provides 24 bits of 3a2[]7 s0[] 381
high-speed TTL-compatible bus switching or GND []8 49[lGND
exchanging. The low on-state resistance of the 4a1 (]9 48[l 3B2
switch allows connections to be made with 4a2 [} 10 47[]4B1
minimal propagation delay. 5A1 [J11 46]] 482
The device operates as a 24-bit bus switch or a 22i E 12 fl % :E;
12-bit bus exchanger that provides data
exchanging between the four signal ports via the 6a2[)14 43fleB1
data-select (S0-S2) terminals. 7AL[J15 42[l 682
7a2[]1ie  a1l7B1
The SN74CBT16213 is characterized for Vee 017 40]] 782
operation from —40°C to 85°C. 8A1 [ 18 39[] 8B1
oND 19 3s[leND
ga2[l20  37[lsB2
oa1l]2r  3s[loB1
oa2 ]2 ss[l9m2
10a1[]23  34[]10B1
10a2[J24  33[]10B2
11a1[2s  32[J11B1
1a2[]2s  s1fJuB2
12a1[]27  30[]12B1
12A2[]2s  29[]12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 s1 S0 Al A2
L L L 4 z Disconnect
L L H Bl Z Al port = B1 port
L H L B2 4 Al port = B2 port
L H H z B1 A2 port = B1 port
H L L Zz B2 A2 port = B2 port
H L H A2 and B2 Al and B2 Al port = A2 port = B2 port
Al port = B1 port
H H L B1 B2 A2 Eort =B2 gort
Al port = B2 port
H H H B2 Bl A2 zort =B1 Bort

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS

Copyright 0 1998, Texas Instruments Incorporated
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VG « v et ettt et e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... -05Vto7V
ContinUous Channel CUITENT . ... ... e e e e e e e 128 mA
Input clamp current, LIk (V1< 0) oot e e e e -50 mA
Package thermal impedance, 8;p (see Note 2): DGG package ............ ..o, 81°C/W

DGVpackage ........ ..o 86°C/W

DLpackage .........couiiiiiiiiiiiiiian, 74°C/W
Storage temperature range, Tgpg -« ..o vvee e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functi

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 4 5.5 Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS inputs, literature number SCBA0O4.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPF MAX ]| uNIT
VK Vcc =45V, I|=-18 mA -1.2 \
Vee =0, V|=55V 10
1] HA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lop=0, V| =V or GND 3 HA
Alcc’ Controlinputs |Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 4.5 pF
B port 8.5
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc pF
A port 8
Vcc =4V, _ _
VP atvee =4y |VI=24V, I =15 mA 14 20
AtoBor I| = 64 mA
Bto A Vi=0
Vee =45V I =30 mA
Vi=24V, I} =15 mA 8 15
fon' Vec =4V, ¢
CC=4V, - —
VP atvee =4y |VI=24V, I =15 mA 22 30
Alto A2 Vi=0 I| = 64 mA 10 14
Vee =45V = I| =30 mA 10 14
Vi=24V, I} = 15 mA 16 22

A typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This

is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM To Vec =4V ico-5 \ UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
AorB BorA 0.35 0.25
t dT ns
p Al A2 0.5 0.5
ten S AorB 12.4 3.2 11.1 ns
tdis S AorB 12.4 23 119 ns
ten SO A2 and B2 115 4 109 ns
tdis S0 A2 and B2 12.8 5.7 12 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
s1 o TEST S1
en
From Output 5000 / o =p tpd Open
Under Test l GND tpLZ/tpzL 7V
CL =50 pF tpHZ/tPzH Open
(see Note A) I 500Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output | | \ 35V
—————— 3V Waveform 1
Input f 15V 15V Slat7Vv \ VoL +0.3V
| oV (see Note B) \ ———— VoL
‘ \ \ tpHz W =
tPLH —K—P“ N—PL—‘ tPHL tpzH | € \
Output
\ ——— VoH Waveforr?]Z | o oLy oH
(0] VoH-0.3V
Output 15V 1.5V S1 at Open
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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12-BIT 1-OF-3 FET M

SN74CBT16214

ULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

DGG OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic Thin so[]1 ) s6[] S1
Shrink Small-Outline (DGG) and 300-mil 1A[] 2 s5[]S2
Shrink Small-Outline (DL) Packages 1B3[] 3 s4[] 1B1
o 2A[] 4 53] 1B2
description 283[] 5 s2[] 281
The SN74CBT16214 provides 12 bits of 3Afle  s1[]2B2
high-speed TTL-compatible bus switching 3B3[] 7 50[] 3B1
between three separate ports. The low on-state GND[] 8 49[]GND
resistance of the switch allows connections to be NI 48[]3B2
made with minimal propagation delay. 4B3[J10  47]]4B1
. : . 5A[Jur  4e[]4B2
T_he device operates as a 12-bit b_us-select switch s83l]12  4sf]sB1
via the data-select (S0-S2) terminals. 6all1z  44f]5B2
The SN74CBT16214 is characterized for 6B3[] 14 43[]6B1
operation from —40°C to 85°C. 7A[] 15 42[]6B2
7B3[]16  41[]7B1
Vecll17 40[)7B2
8A[l1s  39[]8B1
GND[J19  38[JGND
8B3[J20 37[]sB2
9A[l21  36[]oB1
oB3[]22  35[]9B2
10A[]23  34[]10B1
10B83[]24  33[]10B2
1A[]25s  32[]11B1
11B83[]26  31[]11B2
12A[}27  30[]12B1
12B3[]28  29[]12B2
FUNCTION TABLE
INPUTS INPUT/OUTPUT FUNCTION
S2 S1 S0 A
L L L z Disconnect
L L H B1 A port = B1 port
L H L B2 A port = B2 port
L H H 4 Disconnect
H L L z Disconnect
H L H B3 A port = B3 port
H H L B1 A port = B1 port
H H H B2 A port = B2 port

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

logic diagram (positive logic)

w2 N —— 1 s
| J_L |
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a2 s i i ik
L e 2
| 1L |
I _‘:9 | 28
| 1)1
| =
IR WS A L
sol—>—r>o i J
s1 50 >—r>o ®
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1B1

1B2

1B3

[ ]

12B1

12B2

12B3

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply VOItage range, VoG -« oo e -05Vto7V
Input voltage range, Vi (SEE NOtE 1) ... oot e e -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, Ik (V1< 0) oo e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ...........c.coviiiiiiiiinnneannnnn. 81°C

DLpackage ........ ..ot 74°C
Storage temperature range, Tggg ... vovvvii i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vece =0, V=55V 10
1] HA
Vce =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
AICC¢ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, A=Z 7.5 pF
Vcc =4V, _ _
TYP atVee = 4V V=24V, I|=15mA
ronS V=0 I| =64 mA Q
Vcc =45V 1| =30 mA
V=24V, I| =15 mA 12

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
tod AorB BorA 0.35 025| ns
tpd S BorA 15.3 55 139 ns
ten s AorB 16| 51 145[ ns
tis s AorB 121 36 17| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o A (a4 TEST s1
From Output 5000 / © Open tpd Open
Under Test l GND tpLZ/tpzL aY%
tpHZ/tpZH Open
CL =50pF 500 Q
(see Note A) I
P P — Output
B B - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 7{ 15V 15V Slat7V
| \ ov (see Note B)
\
tpLH —j¢—» —— tPHL
\ ‘ v Output
| ——— VOH Waveform 2
OUtpUt 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

® 5-0Q Switch Connection Between Two Ports DGG OR DL PACKAGE
® TTL-Compatible Input and Output Levels (TOP VIEW)
® Package Options Include Plastic Thin 1A |1 U 56[] 1B1
Shrink Small-Outline (DGG) and 300-mil 2B1[]2 55[] 1B2
Shrink Small-Outline (DL) Packages 2B2[]3 54[] 2A
L 3A[]4 53]] 3B1
description 4B1[]s 52[] 382
The SN74CBT16232 is a synchronous 16-bit 4B2 (|6 511 4A
1-of-2 FET multiplexer/demultiplexer used in 5A[]7 50[] 5B1
applications in which two separate datapaths 681[ls  40]] 5B2
must be multiplexed onto, or demultiplexed from, 682 |9 48[] 6A
a single path. 7A[Ji0  47[]7B1
, 8B1[J11  46[]7B2
Two select (SO and S1) inputs control the data 882 [] 12 4[] 8A
flow. A clock (CLK) and a clock enable (CLKEN) oND [] 23 44[] oND
synchronize the device operation. When CLKEN Vee [14 a3f]v
e . L cC CcC
is h|g_h, the bus switch remains in the last clocked oA []15 42[] 9B1
function. 10B1[J16  41[JoB2
The SN74CBT16232 is characterized for 10B2[J17  40[] 10A
operation from —40°C to 85°C. 11A[J18  39[] 11B1
12B1[J19  38[] 11B2
12B2[J20 37 12A
13A[J21  36[] 13B1
14B1[]22  35[] 13B2
14B2[|23  34[] 14A
15A[J24  33[] 15B1
16B1[]25  32[] 15B2
16B2[]26  31[] 16A
cLK[]27 30 so
CLKEN[]28 29[ s1

FUNCTION TABLE

INPUTS
— FUNCTION
S1 SO CLK CLKEN
X X X H Last state
L L 1 L Disconnect
L H 1 L A=Bland A=B2
H L 1 L A=B1
H H 1 L A=B2

PRODUCTION DATA information is current as of publication date. Copyright 00 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

56
1T 1B1
1 T 55
1A 1B2
[ ]
T [
° 25 ®
. 16B1
. 11
28 pa—
SR 31 26
CLKEN 40[} 16A 16B2
27 —
CLK
30
S0 D
——|cE
L 4 > CLK E >
29
s1 D
CE
> CLK

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VO - oo vt vttt e e e e e e e e -05Vto7V
Input voltage range, V| (See NOte 1) .. ... ..o e -05Vto7V
ContinUous Channel CUMMENt . . ... . e et et e e 128 mA
Input clamp current, Ik (V] < 0) .ot e e -50 mA
Package thermal impedance, 835 (see Note 2): DGG package ................coiiiiiiinnnn. 81°C/W

DLpackage .........coiiiiiiiiiiiiiinnn, 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16232

SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Vee =55V, V|=5.5V or GND #1| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 MA
At Control inputs |Vcc=5.5V, One inputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 4.5 pF
A port 6.5
Cio(OFF) B port Vo=3Voro, CLKEN =0, S0=0, S1=0 " pF
Vcc =4V, _ _
TYP atVeg =4V V=24V, I} =15 mA 14 20
"on§ V=0 I| =64 mA Q
Vcc =45V ) =30 mA
V=24V, Ij =15 mA 10 15

T Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

Vec=av | Veez3V
PARAMETER *05V UNIT
MIN  MAX | MIN MAX
fclock  Clock frequency 150 150 | MHz
tw Pulse duration CLK high or low 3.3 3.3 ns
SO, S1 before CLK1 2.2 1.9
tsu Setup time ns
CLKEN before CLK1 2.4 19
) SO, S1 after CLK1t 0.5 1
th Hold time — ns
CLKEN after CLK1 1.9 1.8

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Vec=4V Vg%; S/V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
fmax 150 150 MHz
tod AorB BorA 0.35 025| ns
thd CLK AorB 6.1 2 5.8 ns
A, B1, B2 6.8 18 6.2
ten CLK ns
Bl or B2 8.5 3.1 7.9
tdis CLK AorB 5.8 19 6.2 ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

g Y TEST s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50pF 500 O tpHZ/tPZH Open
(see Note A) I
P P — Output
i ) ) Control
LOAD CIRCUIT (low-level
enabling)
Output

______ 3V Waveform 1
Input _/1_5\/ 15V Slat7V
‘ oV (see Note B)

\

tpLH —H —»— tpHL

‘ Output
‘ |——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBT16233 is a 16-bit 1-of-2 FET
multiplexer/demultiplexer used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
path. This device can be used for memory
interleaving, where two different banks of memory
need to be addressed simultaneously. The device
can be used as two 8-bit to 16-bit multiplexers or
as one 16-bit to 32-bit multiplexer.

Two select (SEL1 and SEL?2) inputs control the
data flow. When the TEST inputs are asserted, the
A port is connected to both the B1 and the B2
ports. SEL1, SEL2, and the TEST inputs can be
driven with a 5-V CMOS, a 5-V TTL, or a
low-voltage TTL driver.

The device is specified by design not to have
through current when switching directions.

The SN74CBT16233 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS
FUNCTION
SEL TEST
L L A=B1
H L A=B2
X H A=Bland A=B2

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
1A[]1 “ 56(] 1B1
2B1[]2 55[] 1B2
2B2[]3 54[] 2A
3A[]4 53] 3B1
4B1(]s 52[] 3B2
4B2(]6 51[]4A
5A[]7 50] 5B1
6B1[]s 49[]5B2
6B2[]9o agll 6A
7A[Ji0  a7|]7B1
8B1[J1n  4s[]7B2
8B2[l12  4s[l8A
GND[]13  4aa[JGND
Veellia a3flvec
9A[]1s  42[]9B1
10B1[J16  41[]9B2
10B2[]17  40[]10A
11A[J1s  39[]11B1
12B1[J19  38[]11B2
12B2[J20  37[]12A
13A[J21 3e[]13B1
14B1[]22  3s5[]13B2
14B2[|23  34[]14A
15A[J24  33[]15B1
16B1[]2s  32[]15B2
16B2[]26  31[]16A
TEST1[]27  30[]SEL1
TEST2[]28 29[ SEL2

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

1 T T 56 15 T T
1A I } 1B1 9A | } 9B1
I I
I T | 55 , I T | 41 052
. i 1B . i B
| |
° | J_L | ° i I J_L—‘: I °
L4 I I [ L4 I I [
i A — ] . S A — ' o
45 T T T T ! 31 T T T 1 25
8A } | 881 16A } | 16B1
I | I [
I _I:' | 12 I _I:‘ | 26
i 8B2 i 16B2
| LL| I L]
| T e | | T e |
I I L a I I LJ

27
TEST1 TEST2

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VO - oo vt vttt e e e e et e e et e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... e -05VtoVec+05V
ContinUoUSs Channel CUITENT . . . ... . e e e e e et ae 128 mA
Input clamp current, Ik (V1< 0) oo e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ...t 81°C/W

DGV opackage ............ oo, 86°C/W

DLpackage .......ccviiiiiiiiii i, 74°CIW
Storage temperature range, Tggg -« ..o vv e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 475 525 \%
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vce =475V, I|=-18 mA -1.2 \
| Vee =0, V=525V 10 HA
I Vce=5.25V, V| =5.25V or GND *1 HA
Icc Vcc =525V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 45 pF
Cio(OFF) Vo=3Vor0 4 pF
I| =64 mA 5
5 V=0
fon Vcc =475V I| =30 mA 5 Q
V=24V, I|=15mA 7 12

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX [ UNIT
tod AorB BorA 025| ns
tod SEL A 1.6 53] ns
ten TEST or SEL B 13 5.2 ns
tdis TEST or SEL B 1 53] ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16233

16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o v TEST S1
S1
From Output 500 O / © Open tpd Open
Under Test
o oo l GND tpLZ/tPzZL v
L=>5Up tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 15V 15V Slat7V
_/ | oV (see Note B)
\ \
tpLH —f—» —p— tpHL
\ ‘ Output
——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzp are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16233 is a 16-bit 1-of-2 FET
multiplexer/demultiplexer used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
path. This device can be used for memory
interleaving, where two different banks of memory
need to be addressed simultaneously. The device
can be used as two 8-bit to 16-bit multiplexers or
as one 16-bit to 32-bit multiplexer.

Two select (SEL1 and SEL?2) inputs control the
data flow. When the TEST inputs are asserted, the
A port is connected to both the B1 and the B2
ports. SEL1, SEL2, and the TEST inputs can be
driven with a 5-V CMOS, a 5-V TTL, or a
low-voltage TTL driver.

The SN74CBTR16233 is specified by design not
to have through current when switching
directions.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16233 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS
FUNCTION
SEL TEST
L L A=B1
H L A=B2
X H A=Bland A=B2

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
1A[]1 “ 56(] 1B1
2B1[]2 55[] 1B2
2B2[]3 54[] 2A
3A[]4 53] 3B1
4B1(]s 52[] 3B2
4B2(]6 51[]4A
5A[]7 50] 5B1
6B1[]s 49[]5B2
6B2[]9o agll 6A
7A[Ji0  a7|]7B1
8B1[J1n  4s[]7B2
8B2[l12  4s[l8A
GND[]13  4aa[JGND
Veellia a3flvec
9A[]1s  42[]9B1
10B1[J16  41[]9B2
10B2[]17  40[]10A
11A[J1s  39[]11B1
12B1[J19  38[]11B2
12B2[J20  37[]12A
13A[J21 3e[]13B1
14B1[]22  3s5[]13B2
14B2[|23  34[]14A
15A[J24  33[]15B1
16B1[]2s  32[]15B2
16B2[]26  31[]16A
TEST1[]27  30[]SEL1
TEST2[]28 29[ SEL2

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTR16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

1 T T 56 15 T T
1A I } 1B1 9A | } 9B1
I I
I T | 55 , I T | 41 052
. i 1B . i B
| |
. | 101 Do | 1L .
o | I . | I
i A — ] ° S A — ' °
° [ ]
45 T T T T ! 31 T T T 1 25
8A } | 881 16A } | 16B1
I | I [
I _I:' | 12 I _I:‘ | 26
i 8B2 i 16B2
| LL| I L]
| T e | | T e |
I I L a I I LJ

27
TEST1 TEST2

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VO - oo vt vttt e e e e et e e et e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... e -05VtoVec+05V
ContinUoUSs Channel CUITENT . . . ... . e e e e e et ae 128 mA
Input clamp current, Ik (V1< 0) oo e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ...t 81°C/W

DGV opackage ............ oo, 86°C/W

DLpackage .......ccviiiiiiiiii i, 74°CIW
Storage temperature range, Tggg -« ..o vv e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 475 525 \%
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR16233

16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vce =475V, I|=-18 mA -1.2 \
| Vee =0, V=525V 10 HA
I Vce=5.25V, V| =5.25V or GND *1 HA
Icc Vcc =525V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
I| =64 mA
5 V=0
fon Vcc =475V I| =30 mA Q
V=24V, I|=15mA

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:?\IRPCL)J,\'AI') (OU-'II-'I(gUT) MIN  MAX'| UNIT
tod AorB BorA ns
thd SEL A ns
ten TEST or SEL B ns
tdis TEST or SEL B ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTR16233

16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

e TEST S1
S1
From Output 500 Q / O Open tod Open
Under Test GND
o1~ 50 oF l tpLZ/tPzZL v
L=>5Up tpHZ/tPZH Open
(see Note A) I 500 Q
_— _— _— Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 15V 15V Slat7V
— \ oV (see Note B)
\ \
tPLH —j¢—»! l—— tpHL
\ ‘ Output
——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzp are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

® Standard '16244-Type Pinout SN54CBT16244 . .. WD PACKAGE
® 5-Q Switch Connection Between Two Ports SN74CBT16244 .. '(ng\’,ﬁz%’ OR DL PACKAGE
® TTL-Compatible Input Levels U
® Package Options Include Plastic Thin 10e(]2 7 48l 20E
Shrink Small-Outline (DGG), Thin Very 11lf2  47flam
Small-Outline (DGV), and Shrink 182f3 46l 12
Small-Outline (DL) Packages, and Ceramic GND[] 4 45[] GND
Flat (WD) Package 183 (] 5 a4l 1A3
1B4[] 6 43[] 1n4
description Veell7 42l vee
_ , _ 2B1[] 8 41]] 2A1
The 'CBT16244 dewcgs provide 16 b|t§ of 282 o 0] 2a2
high-speed TTL-compatible bus switching in a onoll10  39[l ohD
standard '16244 device pinout. The low on-state o3| 11 3s[] 2a3
resstanpe of_the switch aIIovys connections to be B4 [] 12 a7[] 2a4
made with minimal propagation delay. 3B1[] 13 36[] 31
These devices are organized as four 4-bit 3B2[] 14 35]] 3A2
low-impedance  switches  with  separate eND[]15  34[JeND
output-enable (OE) inputs. When OE is low, the 3B3[J16  33[] 3A3
switch is on and data can flow from port A to port 3B4[] 17 32[] 3a4
B, or vice versa. When OE is high, the switch is Veell18 31l vee
open and a high-impedance state exists between 4B1[] 19 30(] 4A1
the two ports. 4aB2[l20 29[ 4A2
The SN54CBT16244 is characterized for GNDf21 28l GND
operation over the full military temperature range 483 [f 22 27[] 4A3
of —55°C to 125°C. The SN74CBT16244 is aB4ll2s  26[lana
characterized for operation from —40°C to 85°C. 40E[J24  25[]30E

FUNCTION TABLE
(each 4-bit bus switch)

INPUT OUTPUTS
OE A, B
L A port = B port
H z

PRODUCTION DATA information is current as of publication date. o

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT16244, SN74CBT16244

16-B

IT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

Y 2 1m1 onn 8 e
[ [ ) [ ) [
* ;3 6 ® 37 2 °®
1A4 1B4 2A4 2B4
! 48
10E 20E
ang 0 13 am1 an 2 Y e
° ° ° I
J— [ ) [ ) R [ )
° 17 ® ® 2 23 ¢
3A4 3B4 4A4 4B4

1L

25
30E

il

24
40E

Pin numbers shown are for the DGG, DGV, and DL packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oo v v vttt e e e e et e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .. i -05Vto7V
Continuous channel CUMMENt . . ... e e e et 128 mA
Input clamp current, ik (Vijo < 0) .o =50 mA
Package thermal impedance, 835 (see Note 2): DGG package .................ooiiiiiinnnnn. 89°C/W

DGV package ... 93°C/W

DLpackage ........coiiiiiiiiiii i 94°C/W

Storage temperature range, Tgtg

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
SN54CBT16244 | SN74CBT16244
MIN MAX MIN MAX UNIT
Vce Supply voltage 4 55 4 55 \%
VIH High-level control input voltage 2 2 \%
VL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

4-56
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SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54CBT16244 SN74CBT16244
PARAMETER TEST CONDITIONS UNIT
MIN TYPT mMAx]| MIN TYPT MmAX
VK Vcc =45V, I|=-18 mA -1.2 -1.2 \Y
| Vcc =0 V=55V 10 10 A
: Ve =55V V| =5.5V or GND +1 al ®
Vcc =55V, lo=0,
lcc V| = Ve or GND 32 31 wA
Control |Vcc =55V, One input at 3.4V,
t cc ) p g
Alcc inputs | Other inputs at Vcc or GND 2:5 25 mA
Ci control f\, _3voro 25 25 PF
inputs
Cio(OFF) Vo=3Voro, OE =Vcc 4.5 4.5 pF
Vcc =4V, V=24V, I} =15 mA 20 20
I =64 mA 10
fon$ Vi=0 Q
Vec =45V I =30 mA 10
V=24V, ||=15mA 14 12

T All typical values are at Voc =5V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16244 SN74CBT16244
PARAMETER (E\JRP?J'\% (OUTT,O:UT) vec=av | VECTOV [ vec=av | VECTOV [ unim
MIN  MAX | MIN MAX| MIN MAX| MIN MAX
tpd'ﬂ AorB BorA 0.8* 0.35 0.25 ns
ten OE AorB 10.3 1 9.2 55 1 5.1 ns
tdis OE AorB 9.7 1 8.2 5.2 1 54| ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

4-57



SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION

1 orv TEST s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL A
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
P P — Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4( 1.5V 15V Slat7V
| oV (see Note B)
\
thLH —l¢——p e —tppL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

® Standard '16244-Type Pinout

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16244 provides 16 bits of
high-speed TTL-compatible bus switching in a
standard '16244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as four 4-bit low-impedance
switches with separate output-enable (OE) inputs.
When OE is low, the switch is on and data can flow
from port A to port B, or vice versa. When OE is
high, the switch is open and a high-impedance
state exists between the two ports.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16244 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit bus switch)

INPUT OUTPUTS
OE A, B
L A port = B port
H z

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
10E[] 1 “ 48]] 20E
1B1[] 2 a7]] 11
1B2(] 3 46|] 1A2

GND[] 2 45[] GND
1B3[] 5 44]] 1A3
1B4[] 6 43|] 14
vec7  42flvee
2B1[] 8 a1(] 2a1
2B2[] 9 0[] 2a2

GND[J 10 39[l GND
2B3[]11 38f]2A3
2B4[l12  37[] 2n4
3B1[]13  36[] 3A1
3B2[]14  35[ 3A2

GND[]15  34]JGND
383[|16  33|] 3a3
3B4[]17  32[]3A4
Veell1s 31l vee
4B1[]19  30[] 4A1
aB2[J20 29[l 4p2

GND[]21  28]J GND
aB3[|22  27[] 4A3
aBall23  26[] 4n4
40E[J24  25]] 30E

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

]
specticalionsar deign qoal.Teas nsrumens eserves e gt o ﬂ‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

4-59

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTR16244

16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

logic diagram (positive logic)

Y 2 1m1 onn 8 e
[ [ ) [ ) [
* ;3 6 ® 37 2 °®
1A4 1B4 2A4 2B4
! 48
10E 20E
ang 0 13 am1 an 2 Y e
° ° ° I
J— [ ) [ ) R [ )
° 17 ® ® 2 23 ¢
3A4 3B4 4A4 4B4

1L

il

25 24
30E 40E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VOIAGE FANGE, VO - oo vt v ettt e et e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .o e -05Vto7V
Continuous channel CUITENt . ... .. e 128 mA
Input clamp current, ik (Vijo < 0) ..t =50 mA
Package thermal impedance, 635 (see Note 2): DGG package ................. ...t 89°C/W

DGV package ... 93°C/W

DLpackage ........c.iiiiiiiiiii i 94°C/W

Storage temperature range, Tgtg

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT

Vce Supply voltage 4.5 55 \%

VIH High-level control input voltage 2 \%

VL Low-level control input voltage 0.8 \%

TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vce =0 V=55V 10
1] HA
Vcec =55V V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
I| =64 mA
5 V=0
fon Vcc =45V I| =30 mA Q
V=24V, I|=15mA

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (IFNRPCL)J,\'/II') (OU-'II-'I(zUT) MIN  MAX'| UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

1 orv TEST s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL A
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
P P — Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4( 1.5V 15V Slat7V
| oV (see Note B)
\
thLH —l¢——p e —tppL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

Standard '16245-Type Pinout
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages

description

The SN74CBT16245 provides 16 bits of
high-speed TTL-compatible bus switching in a
standard '16245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as two 8-bit low-impedance
switches with separate output-enable (OE) inputs.
When OE is low, the switch is on and data can flow
from port A to port B, or vice versa. When OE is
high, the switch is open and a high-impedance
state exists between the two ports.

The SN74CBT16245 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
ncl] 2 w 48[] 10E
1B1[] 2 47[] 11
182[] 3 46]] 1A2
GND[] 4 45[] GND
1B3[] 5 44[] 1A3
1B4[] 6 43]] 104
VCC[ 7 42 ] Vee
1B5(] 8 4[] 1A5
1B86[] 9 40l 16
cNDll10 39l enD
1870011 38[] 1A7
1B8l]12  37[l1as
281l 13 36[] 2a1
2B2[l 14  35[) 242
oNDll15  34flonD
2B3[l16  33[]2A3
2Ball17  32[] 2a4
VCC[ 18 31 ] Vce
28519 30[] 2A5
2B6[]20 29[l 246
oNDl22  28[l oD
B7[22  27[] 2a7
28|23 26[] 2A8
NC[l24  25]] 20E

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS
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Copyright 0 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 —

JULY 1998

logic diagram (positive logic)

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Vcc

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, ik (V;o < 0)

2
L1

12

il
48 D
10E

36 13
L1

26 23

Package thermal impedance, 635 (see Note 2): DGG package

Storage temperature range, Tgtg

DGV package

1B1

1B8

N
o000 @
i

2B8

otherwise noted)t

DLpackage ........c.iiiiiiiiiii i 94°C/W

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 3)

2. The package thermal impedance is calculated in accordance with JESD 51.

MIN  MAX | UNIT

Vce Supply voltage 4 55 \%

VIH High-level control input voltage 2 \%

VL Low-level control input voltage 0.8 \%

TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vce =0, V=55V 10
1] HA
Vce =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
Vece =4V, V=24V, I|=15mA
I| =64 mA
fon® V=0 0
Vcc =45V I| =30 mA
V=24V, I|=15mA

T All typical values are at Voc =5V, Ta = 25°C.
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM o Vec=4V Vg%; s/v UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

1 orv TEST s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL A
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
P P — Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4( 1.5V 15V Slat7V
| oV (see Note B)
\
thLH —l¢——p e —tppL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

® Standard '16245-Type Pinout

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16245 provides 16 bits of
high-speed TTL-compatible bus switching in a
standard '16245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as two 8-bit low-impedance
switches with separate output-enable (OE) inputs.
When OE is low, the switch is on and data can flow
from port A to port B, or vice versa. When OE is
high, the switch is open and a high-impedance
state exists between the two ports.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16245 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit bus switch)

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
) _
nel]1 48]l 10E
1B1[]| 2 a7l 1A1
182(] 3 46|] 1A2
GND[]4 45[] GND
1B3[]s 44]] 1A3
1B84(] 6 43|] 14
Vee 7 42 ] Vee
1B5[] s 41(] 1A5
1B6[] 9 a0l 1n6
oND[l10 39l GND
187011 38 1a7
1B8[l12  37]) 1A8
2B1[J13  368]] 2A1
2B2[]14  35[) 2A2
oNDll1s  34[l oND
2B3[J16  33[] 2A3
2Ball17 32|l 2a4
Vee l 18 31 ] Vce
2B5[19  30[] 2A5
2B6[]20 29[l 246
oNDll2r 28l oND
2B7[22  27[] 2a7
2B8[]23  26[l 2A8
NC[l22 25| 20E

NC — No internal connection

INPUT
— FUNCTION
OE
L A port = B port
H Disconnect
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 —

JULY 1998

logic diagram (positive logic)

absolute maximum ratings over operating free-air temperature range (unless

Supply voltage range, Vcc

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, ik (V;o < 0)

2
L1

12

il
48 D
10E

36 13
L1

26 23

Package thermal impedance, 635 (see Note 2): DGG package

Storage temperature range, Tgtg

DGV package

1B1

1B8

N
o000 @
i

2B8

otherwise noted)t

DLpackage ........c.iiiiiiiiiii i 94°C/W

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

recommended operating conditions (see Note 3)

2. The package thermal impedance is calculated in accordance with JESD 51.

MIN  MAX | UNIT

Vce Supply voltage 4.5 55 \%

VIH High-level control input voltage 2 \%

VL Low-level control input voltage 0.8 \%

TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vce =0 V=55V 10
1] HA
Vcec =55V V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
I| =64 mA
5 V=0
fon Vcc =45V I| =30 mA Q
V=24V, I|=15mA

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (IFNRPCL)J,\'/II') (OU-'II-'I(zUT) MIN  MAX'| UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

1 orv TEST s1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL A
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
P P — Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 4( 1.5V 15V Slat7V
| oV (see Note B)
\
thLH —l¢——p e —tppL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

® 4-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Make-Before-Break Feature slls Y s6 [INC
® |nternal 500-Q Pulldown Resistors to 1A 2 55 [INC
Ground Nc []3 54]]1B1
® |atch-Up Performance Exceeds 250 mA Per 2A 1 4 53[]1B2
JESD 17 nclls  s2[l2B1
® Package Options Include Plastic Thin salle  s1floB2
Shrink Small-Outline (DGG), Thin Very Ncl7  soflsBl
Small-Outline (DGV), and 300-mil Shrink GNDljs 49flenD
Small-Outline (DL) Packages aalle  a4sflsm2
Nc[10  a7[l4B1
description saldu  4e[laB2
nc iz  4s[lsB1
The SN74CBT16292 is a 12-bit 1-of-2 high-speed 6alliz  44[15B2
TTL-compatible FET multiplexer/ demultiplexer. Nc[l1s  43[leB1
The low on-state resistance of the switch allows 7allis  42[1eB2
connections to be made with minimal propagation ne [l 16 a1]7B1
delay. Veelj17 40[l7B2
When the select (S) input is low, port A is 8A[]18 39[l8B1
connectedtoportBl and Ryt is connected to port GND[j19  38|lGND
B2. When S is high, port A is connected to port B2 NC | 20 37[l8B2
and RN is connected to port B1. oall2r  s6[loB1
The SN74CBT16292 is characterized for I e
operation from —40°C to 85°C. 10A 423 s4l1081
Nc[]2a  33[]10B2
11A[j2s  32[]11B1
NC[]2s  31[]11B2
12a[l27  30f]l12B1
Nc[l28  29[]12B2

NC — No internal connection

FUNCTION TABLE

INPSUT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 :‘-‘ -------------- '! 54
1A | | 1B1
I N I
I
| RINT |
I L I
] T |
° | T |
: I = L RINT |
o I o 1 I
53
| | 1B2
| 1L |
| I Y § | °
I R E S —— d b
[ ]
27 N T 30
12A |—o } 12B1
I 11 |
| RINT I
I L I
I I
I = J—L:,_ RINT I
I ! 2
12B2
I 11 i
I

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply VOItAGE raNge, VoG -« oottt et -05Vto7V
Input voltage range, V| (See NOte 1) .. ... ..o e -05Vto7V
Continuous ChannNel CUITENT . .. ... o e e e 128 mA
Input clamp current, ik (V1 < 0) oottt -50 mA
Package thermal impedance, 035 (see Note 2): DGG package .............. ..ot 81°C/W

DGV package ..., 86°C/W

DLpackage .........coiiiiiiiiiiiiii 74°C/W
Storage temperature range, Tggg ..« vovovri it —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

{'f TEXAS
INSTRUMENTS

4-72 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
I Ve =55V, V| = Vcc or GND 5| pA
Icc Vcc =55V, lop =0, V| =Vcc or GND 3 HA
Alcct | Controlinput | Vec =55V, Oneinputat3.4V, Otherinputs at Ve or GND 25| ma
Cj Controlinput  |V;=3Vor0 pF
Cio Vce =0, Vo=3Vor0 pF
¥$§;‘\1/ZC Ly |Vim24v I| =15 mA 10 20
fon® Vi=0 I =64 mA 7 0
Vcc =45V I| =30 mA 7
V=24V, I =15mA 15

T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
FROM TO Vcc=4V 05V
PARAMETER (INPUT) (OUTPUT) =4 UNIT
MIN  MAX MIN  MAX
tod AorB BorA 0.5 0.25 ns
ten S AorB 6.8 1 6 ns
tdis S AorB 7 1 6.3 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc =5V
Vcc =4V
PARAMETER DESCRIPTION cc 05V UNIT
MIN  MAX MIN  MAX
tmbb™ Make-before-break time 0 2 0 2 ns
# The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
3 1
I EXAS
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

o7V TEST s1
s1
O Open
From Output 500 Q / P tpd Open
Under Test GND tpzL/tpLZ Vv
CL =50pF tPZH/tPHZ Open

(see Note A)

Input 7{ 15V 15V Slat7V
| oV (see Note B)

PARAMETER MEASUREMENT INFORMATION

1 1.
[

Output
LOAD CIRCUIT Control

Output
—————— 3V Waveform 1

tPLH —f— —»— tpHL

\ \ Output

\ ——— VOH Waveform 2

Output 1.5V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.

B.

o

@mmo

Waveform 1 is for an output with internal conditions such that the output is low except when connected to the internal 500-Q
pulldown resistor. Waveform 2 is for an output with internal conditions such that the output is high except when connected to the
internal 500-Q pulldown resistor.

All pulse inputs and DC inputs are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,
tr<2.5ns,t<2.5ns.

The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tgjs. Z = RjNT =500 Q

tpzL and tpzH are the same as tgp. Z = RyNT = 500 Q

tpLH and tpy|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

TTL-Compatible Control Input Levels
Isolation Under Power-Off Conditions
Make-Before-Break Feature

Internal 500-Q Pulldown Resistors to
Ground

A-Port Inputs/Outputs Have Equivalent
25-Q Series Resistors, So No External
Resistors Are Required

® | atch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBT162292 is a 12-bit 1-of-2
high-speed TTL-compatible FET multiplexer/
demultiplexer. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

When the select (S) input is low, port A is
connectedto portB1 and RyNTis connected to port
B2. When S is high, port A is connected to port B2
and RN is connected to port B1.

The A-portinputs/outputs include equivalent 25-Q
series resistors to reduce overshoot and
undershoot.

The SN74CBT162292 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE

INZUT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

DGG, DGV, OR DL PACKAGE

S
1A
NC
2A
NC
3A
NC
GND
4A
NC
5A
NC
6A
NC
A
NC
Vee
8A
GND
NC
9A
NC
10A
NC
11A
NC
12A
NC

NC — No internal connection

(TOP VIEW)
)

1 56 [INC

2 55 [INC

3 54 []1B1

4  s3[l1B2

5  s520l2B1

6 51 [] 282

7 50 |1 381

8 49 [IGND
o  4sll3B2

10 47[l4B1

1 46|l4aB2

12 45[lsB1

13 44|]sB2

14 43[]eB1

15 42[]leB2

16 41[l7B1

17 40[]7B2

18 39|sB1

19  38lleND
20 37[lsB2

21 36|]9B1

22 35[]9B2

23 34[]l10B1
24 33|]10B2
25 32[]]11B1
26 31|]11B2
27 30[]12B1
28 29[]12B2

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

1A 2 r-c —————————————— -: > 1B1
| = |
N
I RINT I
| | T L |
I T I
. :
. T
° | = RINT |
I PO I
I | s 1B2
| 10 |
| N Y § | °
I R R .| b
[ )
ar (| | T 1 30
12A ° 12B1
AENE
o~ T
I RINT I
| | ST LC |
1RSI
I I
I = 1L RINT I
I o 1 I
I | 290
" 12B2
RS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply VOItAgEe range, VoG -« oot e e et e -05Vto7V
Input voltage range, Vi (SEe NOtE 1) ... .o it e e -05Vto7V
Continuous channel CUITENt . .. ... e e 128 mA
Input clamp current, Ik (V1< 0) oo e -50 mA
Package thermal impedance, 035 (see Note 2): DGG package ...t 81°C/W

DGVpackage ............. .. 86°C/W

DLpackage .........oouiiiiiiiii i, 74°C/W
Storage temperature range, Tggg ..o ovovii it —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Iy Vec =55V, V| =Vcc or GND 5| pA
loff Ve =0, VjorVo=0to 7V 10| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
AICC¢ Controlinput | Vcc=5.5V, Oneinput at 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control input | V|=3Vor0 35 pF
Cio Vee =0, Vo=3Vor0 pF
¥$I§’:a:t‘\1/2;/’c;=4v V|=24V, I| = 15 mA 38 55
r0n§ V=0 I =45 mA 39 63 Q
Vec =45V I} =30 mA 37 55
V=24V, lj=15mA 37 55

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C| = 50 pF,
(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
tpdﬂ AorB BorA 1.9 1.85 ns
ten S AorB 1 107 1 9.5 ns
tdis s AorB 1 109 1 97| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics over recommended operating free-air temperature range, C; = 50 pF,
(unless otherwise noted) (see Figure 1)

voe=4v | 955y
PARAMETER DESCRIPTION =Y. UNIT
MIN  MAX MIN  MAX
tmbb™ Make-before-break time 0 2 0 2 ns
#The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
/]
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

o7V TEST s1
500 Q S1/7 o Open
From Output tpd Open
Under Test GND tpzL/tpLZ 7V
CL =50pF tpzH/tPHZ Open

Input f 1.5V 15V Slat7V
\ oV (see Note B)

| \
tpLH —j——» H—D‘L— tPHL
\

——— VOH Waveform 2
Output 15V 1.5V S1 at Open
VoL (see Note B)

(see Note A)

PARAMETER MEASUREMENT INFORMATION

1 1.
1

Output
LOAD CIRCUIT Control

Output
______ 3V Waveform 1

Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when connected to the internal 500-Q
pulldown resistor. Waveform 2 is for an output with internal conditions such that the output is high except when connected to the
internal 500-Q pulldown resistor.

C. All pulse inputs and DC inputs are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,
tr<25ns,t5<2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpyz are the same as tgjs. Z = RjNT = 500 Q.

F. tpzL and tpzH are the same as tepy. Z = RjNT = 500 Q.

G. tpLH andtpy| are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
3 13
EXAS
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

® 5-0 Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® ESD Protection Exceeds 2000 V Per alfly v s6[] 181
MIL-STD-883, Method 3015; Exceeds 200 V 281[]> 55[] 182
Using Machine Model (C = 200 pF, R = 0) 282[]3 s4f] A2
® | atch-Up Performance Exceeds 250 mA Per A3l]4 53[] 1B3
JESD 17 2B3[]5 52|] 1B4
® Package Options Include Plastic Thin 2B4(]6 51[] A4
Shrink Small-Outline (DGG), Thin Very A5(]7 50[] 1B5
Small-Outline (DGV), and 300-mil Shrink 2B5[]s 49[] 1B6
Small-Outline (DL) Packages 2B6[]9 48[l A6
o A7[Ji0  47[]1B7
description 2B7[] 12 46]]1B8
The SN74CBT16390 is a 16-bit to 32-bit switch 288[f12  4sfls
. RN ) GND[]13  44[JGND
used in applications in which two separate data
paths must be multiplexed onto, or demultiplexed Veclia - 4sflvee
from, a single path. This device can be used for AILI1S 42[1189
memory interleaving, in which two different banks 2BIl16 41[11810
of memory must be addressed simultaneously. 2B10[J17  40f] A10
This also can be used to connect or isolate the PCI A1[fis  s9ofl1B11
bus to one or two slots simultaneously. 2B11[J19  s8f]1B12
_ - 2B12[J20  37[]A12
Two output enables (OE1 and OE2) control the A13[]21  36[]1B13
data flow. When OEL is low, A port is connected 2B13[] 22 35[] 1814
to 1B port. When OE2 is low, A port is connected 214l 23 4[] A14
to 2B port. When both OE1 and OE2 are low, the 15[ 24 331815
A port is connected to poth 1I_3 and 2B ports. The 28151 25 32[]1B16
control inputs can be.dnven witha5-V CMOS, 5-V 281626 31[]A16
TTL, or an LVTTL driver. ne 27 so[JoET
The SN74CBT16390 is characterized for NC[]28 29|] OE2

operation from —40°C to 85°C.
NC — No internal connection

FUNCTION TABLE

INPUTS
FUNCTION
OE1l OE2
L L A=1Band A=2B
L H A=1B
H L A=2B
H H Isolation

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

1 56
Al * 1B1
T
. 2 o1
. 1 [ .
T °
Al6 3 ’1 3 1;16
L e 26
2B16
11
T
30
OE1 >c
29
OE2 >o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

SUPPIY VORAGE FANGE, VG - oottt ettt e e e e e e et e -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05VtoVec+05V
Continuous channel CUITENt . . . ... o e e e e et 128 mA
Input clamp current, [k (V] < 0) oo e e -50 mA
Package thermal impedance, 835 (see Note 2): DGG package ...t 81°C/W

DGV package .............c i 86°C/W

DLpackage .......coiiiiiiiiii i 74°CIW
Storage temperature range, Tggg ..« v vt —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vee =0, V=55V 10
I HA
Ve =55V, V| =5.5Vor GND *1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
AI(;Ci Control inputs Vcc =55V, One input at 3.4V, Other input at Vcc or GND 25 mA
Cj Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Vor0 5.5 pF
I =64 mA
5 V=0
fon Vcc =45V I =30 mA Q
V=24V, l|=15mA 12

1 All typical values are at Vcc =5V, Ta =25°C.

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
tod AorB BorA 025| ns
ten OE AorB 13 5.9 ns
tdis OE AorB 1 5.3 ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
Sl/‘ t Open
500 Q O Open pd
Frlcjmeu_trput oD tpLZ/tpzL 7V
nder Test
l tpHZ/tpZH Open
CL =50 pF
(see Note A) I 5009
Output
= = = Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;f 15V 15V Slat7V
\ oV (see Note B)
\ \
tpLH —j¢——» l—»— tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as {gjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mMmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG) and Shrink
Small-Outline (DL) Packages

description

The SN74CBT16861 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as one dual 10-bit switch
with separate output-enable (OE) input. When OE
is low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the two
ports.

The SN74CBT16861 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

DGG OR DL PACKAGE

(TOP VIEW)
Nc (] 1 s ] Ve
1A1[] 2 47|] 10E
1a2(] 3 46]] 1B1
1A3[] 4 45[] 1B2
1a4(] s 44]] 1B3
1A5[] 6 43|] 1B4
1a6[] 7 42[] 1B5
1A7[] 8 41]] 1B6
18[9 4o[l 1B7
1A9[] 10 39[l 1B8
1a10[] 12 38[] 1B9
oND[l12  37[] 1B10
NCll13  36f] vee
2A1[l14  35[] 20E
2a2[1 15 34[] 2B1
2A3[116  33[] 2B2
2a4ll 17 32[] 2B3
2A5[] 18 31|] 2B4
2A6[]19 30|l 2B5
2A7[120  29[] 2B6
2a8[121  28[] 2B7
27a9[]22  27[] 2Bs
2a10[]23 28]l 2B9
GND[| 24  25[] 2B10

NC — No internal connection

INPUT
— FUNCTION
OE
L A port = B port
H Disconnect
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

logic diagram (positive logic)

2 46
1A1 1B1
1L
[ ] [
[ ] [
[ ] [
11 37
1A10 1[ 1B10
__ 47
10E
14 34
2A1 2B1
10
L] [ ]
[ ] [
[ ] [
23 25
2A10 1[ 2B10

__ 35
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oot v v ettt e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o -05Vto7V
Continuous channel CUITENt . .. ... e 128 mA
Input clamp current, |k (Vijo < 0) .ot =50 mA
Package thermal impedance, 635 (see Note 2): DGG package ................. ...t 89°C/W

DLpackage ........oouiiiiiiiiiiiiiiin e, 94°C/W
Storage temperature range, Tggg ... vovvvii e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.

{'f TEXAS
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SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vce =0 V=55V 10
1] HA
Vcec =55V V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
Vcc=4V, - -
TYP at Ve = 4V V=24V, I|=15mA
ronS V=0 I =64 mA Q
Vcc =45V I| =30 mA
V=24V, I|=15mA

T Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM o Vec=4V Vg%; S/V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o’V

s1 o TEST S1
500 Q / o pen
From Output tpd Open
Under Test l GND tpLz/tpzL A%
t It Open
CL =50 pF 500 0 PHZ/tPZH p
(see Note A) I
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
t —le—! —p—t

PLH | [ PHL output
‘ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as {gjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG) and Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16861 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as one dual 10-bit switch
with separate output-enable (OE) input. When OE
is low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the two
ports.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16861 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

DGG OR DL PACKAGE

(TOP VIEW)
Nc (] 1 s ] Ve
1A1[] 2 47|] 10E
1a2(] 3 46]] 1B1
1A3[] 4 45[] 1B2
1a4(] s 44]] 1B3
1A5[] 6 43|] 1B4
1a6[] 7 42[] 1B5
1A7[] 8 41]] 1B6
18[9 4o[l 1B7
1A9[] 10 39[l 1B8
1a10[] 12 38[] 1B9
oND[l12  37[] 1B10
NCll13  36f] vee
2A1[l14  35[] 20E
2a2[1 15 34[] 2B1
2A3[116  33[] 2B2
2a4ll 17 32[] 2B3
2A5[] 18 31|] 2B4
2A6[]19 30|l 2B5
2A7[120  29[] 2B6
2a8[121  28[] 2B7
27a9[]22  27[] 2Bs
2a10[]23 28]l 2B9
GND[| 24  25[] 2B10

NC — No internal connection

INPUT
P FUNCTION
OE
L A port = B port
H Disconnect
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

logic diagram (positive logic)

2 46
1A1 1B1
1L
[ ] [
[ ] [
[ ] [
11 37
1A10 1[ 1B10
__ 47
10E
14 34
2A1 2B1
10
L] [ ]
[ ] [
[ ] [
23 25
2A10 1[ 2B10

__ 35
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oot v v ettt e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o -05Vto7V
Continuous channel CUITENt . .. ... e 128 mA
Input clamp current, |k (Vijo < 0) .ot =50 mA
Package thermal impedance, 635 (see Note 2): DGG package ................. ...t 89°C/W

DLpackage ........oouiiiiiiiiiiiiiiin e, 94°C/W
Storage temperature range, Tggg ... vovvvii e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 45 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.
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SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
Vce =0, V=55V 10
1] HA
Vce =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
I| =64 mA
5 V=0
fon Vcc =45V I| =30 mA Q
V=24V, I|=15mA

T Al typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (IFNRPCL)J,\'/II') (OU-'II-'I(zUT) MIN  MAX'| UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o’V

s1 o TEST S1
500 Q / o pen
From Output tpd Open
Under Test l GND tpLz/tpzL A%
t It Open
CL =50 pF 500 0 PHZ/tPZH p
(see Note A) I
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
t —le—! —p—t

PLH | [ PHL output
‘ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as {gjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmoO

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Designed to Be Used in Level-Shifting
Applications

® Package Options Include Plastic
Small-Outline (D) and Thin Shrink
Small-Outline (PW) Packages

description

D OR PW PACKAGE
(TOP VIEW)

U

10E [}
1A ]
1B ]
GND (]

Vee
20E
2B
2A

AW NP
o1 o N 0

The SN74CBTD3306 features two independent line switches. Each switch is disabled when the associated
output-enable (OE) input is high. A diode to V¢ is integrated on the chip to allow for level shifting between 5-V

inputs and 3.3-V outputs.

The SN74CBTD3306 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

1B

2B

2
1A
o ¢ >_‘IJ_L7
10E ———(Q
2A >
2@ ’ h\
|~

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
standard warranty. Production processing does not necessarily include l
testing of all parameters. EXAS
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDSO030F — JANUARY 1996 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VOIAGE FANGE, VG - oo vt vttt et e e e e e e e e e -05Vto7V
Input voltage range, V| (See NOte 1) .. ... .o e -05Vto7V
ContinUOUS Channel CUIMENt .. ... e e e et ettt eee e 128 mA
Input clamp current, ik (VI/o < O) o oot -50 mA
Package thermal impedance, 035 (see Note 2): Dpackage .................. ... .. ... ... 197°C/W

PWpackage ...........c i, 243°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vcc =45V, I| =-18 mA -1.2 \Y
VOH See Figure 2
I Vcc =55V, V| =5.5V or GND +1 HA
Icc Vcec =55V, lo=0, V| =Vcc or GND 15 mA
AICC§ Controlinputs | Vcc =55V, Oneinput at 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 3 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 4 pF
I, =64 mA 5
V| =0
ronT Vcc =45V I} =30 mA 5 Q
V| =24V, I} =15 mA 35 50

¥ All typical values are at Voc = 5V, Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature range, C| = 50 pF (unless otherwise noted) (see Figure 1)

PARAMETER (;‘RP%'\% (ouTTgUT) MIN  MAX | UNIT
tod " AorB BorA 025 ns
ten OE AorB 21 5.4 ns
tdis OE AorB 1 47| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

From Output
Under Test

CL =50 pF

Input 15V 15V Slat7V

\ oV (see Note B)

——— VOH Waveform 2

Output 15V 15V S1 at Open
VoL (see Note B)

NOTES: A.

®@mmoo

o7V
s1 o TEST S1
500 Q / O Open tpd Open
GND tpLZ/tpzL 7V
tpHZ/tPZH Open
(see Note A) I 500 Q
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1

PARAMETER MEASUREMENT INFORMATION

‘ | Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

CL includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tgp.

tpHL and tp| H are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDSO030F — JANUARY 1996 — REVISED MAY 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp =85°C Ta =25°C
3.75 100 1A 3.75
s 35 ,/ 6mA - 35 100 pA |
| / 12mA |
5 3% ' = — 24 mA S 325 ~ ?2mAA
2 ' m 2 : m
E% 3 / ’///r/ Ec)v 3 / ~ /// 24mA —
5] IS
g 27 //// s 275 _— /,/
Ei // E - //
8 295 / 8 7
| . | 2.25
: I
> 2 > 2
175 1.75
1.5 15
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vce - Supply Voltage -V Vcc — Supply Voltage -V

OUTPUT VOLTAGE HIGH

VS
SUPPLY VOLTAGE
4
Ta =0°C
3.75
3.5
> 100 pA
I /
g 325 - 6 mA —|
= 12 mA
o 3 ’/// 24 mA
g / / /
g 2.75 = L
N
| . o
5 /
> 2
1.75
1.5
4.5 4.75 5 5.25 55 5.75

Vcc — Supply Voltage -V

Figure 2. Vo Values
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SN74CBTS3306
DUAL FET BUS SWITCH

WITH SCHOTTKY DIODE CLAMPING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

® 5-0 Switch Connection Between Two Ports D OR PW PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic 10E [| 1 o 8l Vee
Small-Outline (D) and Thin Shrink 1A [l 2 -0 20
Small-Outline (PW) Packages 183 sl 28
e GND [} 4 5[] 2A
description

The SN74CBTS3306 features independent line switches with Schottky diodes on the I/Os to clamp undershoot.
Each switch is disabled when the associated output-enable (OE) input is high.

The SN74CBTS3306 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
g FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 3

’ %% é )
1 - -
10E
5 6
2A 2B

H>te
-
IHte

20E

%

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
INSTRUMENTS
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Copyright 0 1998, Texas Instruments Incorporated
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SN74CBTS3306
DUAL FET BUS SWITCH
WITH SCHOTTKY DIODE CLAM

PING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless

otherwise noted)t

Supply VORAGE raNGE, VG - oot e e ettt e e e e -05Vto7V
) -05Vto7V

Input voltage range, V| (see Note
Continuous channel current
Input clamp current, lik (Vo < 0)

Package thermal impedance, 6835 (see Note 2): D package
PW package

Storage temperature range, Tgg

.............................................................. 128 mA

......................................................... -50 mA

.............. 197°C/W
.............. 243°C/W

................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
A or B inputs -0.7
VK - Vcec=45Y, | =-18 mA \Y,
Control inputs -1.2
L Vcc =55V, V| =GND -1
| HA
lIH Vcc =55V, V=55V 50
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
At Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 5 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
Vcc =4V, _ _
TYP atVeg =4 V V=24V, I| =15 mA 14 20
ronT V=0 I| =64 mA Q
Vcc =45V I| =30 mA
V=24V, =15 mA 10 15

Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

1 Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance is determined by the lower
of the voltages of the two (A or B) pins.

5-8
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SN74CBTS3306
DUAL FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vee =5V
PARAMETER FROM TO vec=4V 2%5 v UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tder AorB BorA 0.35 0.25 ns
ten OE AorB 5.6 1.8 5 ns
tdis OE AorB 4.6 1 43| ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
S1 thd Open
From Output 500 Q / © Open tpLZr;tPZL 7V
Under Test GND tpHZ/tPZH Open
CL =50 pF
(see Note A) I 500 Q
Output
= = = Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
\
tPLH —f¢——W e — tppL
\ \ Output
\ ———VOoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpHL and tp| H are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports SN54CBTD3384 . .. JT OR W PACKAGE
e TTL-Compatible Input Levels SN74CBTD3384 . . . DB,(_II?OBS,VIIDEGV?I/), DW, OR PW PACKAGE
® Designed to Be Used in Level-Shifting o ),
Applications 10E 1 24l Ve
® Package Options Include Plastic 18142 23[] 285
Small-Outline (DW), Shrink Small-Outline 1a1lls 22fl2as
(DB, DBQ), Thin Very Small-Outline (DGV), 1m2fla 21fl2ng
and Thin Shrink Small-Outline (PW) 182[]s  20[] 2B4
Packages, Ceramic Flat (W) Package, 1B3l}6 19[] 283
Ceramic DIPs (JT), and Ceramic Chip 1A3 )7 18[] 2A3
Carriers (FK) 1A4 118 17[] 2A2
184 (]9 16] 2B2
description 1B5[J10 15[l 2B1
1A5[J1n 14l 2a1
The 'CBTD3384 devices provide ten bits of GND [ 12 13[] 20E

high-speed TTL-compatible bus switching. The
low on-state resistance of the switches allows

connections to be made without adding SNS4CBTD3384 . . . FK PACKAGE

propagation delay. A diode to V¢ is integrated on (TOP VIEW)

the die to allow for level shifting between 5-V Fado88Y

inputs and 3.3-V outputs. P :::ﬂi;::’

These devices are organized as two 5-bit 1A2:|54 321282120, Hong
switches with separate output-enable (OE) 18206 24[] 284
inputs. When OE is low, the switch is on and port A 183[] 7 23[] 283
is connected to port B. When OE is high, the nc s 22 Nne
switch is open and a high-impedance state exists 1a3[] 9 21[] 2a3
between the two ports. 1a4[] 10 20 [] 242
The SN54CBTD3384 is characterized for 1B4[] 11 19[] 282
operation over the full military temperature range Lz 1314 15 16 1718

from -55°C to 125°C. The SN74CBTD3384 is W WA oOWw o -
characterized for operation from —40°C to 85°C. L3 S < os4a

NC — No internal connection

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L 1A1-1A5  2A1-2A5
H
L
H

1A1-1A5 Z
4 2A1-2A5

L
L
H
H Z 4

PRODUCTION DATA information is current as of publication date. . Copyright 00 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include s IE‘XAS unless otherwise noted. On all other products, production

testing of all parameters. processing does not necessarily include testing of all parameters.
INSTRUMENTS
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

logic diagram (positive logic)

1A1 3 2 1B1
. 11 .
[ ] [ ]
* 1 T 10 ©
1A5 1T 1B5
__ 1

10E {>o l T

2A1 14 15 2B1
o 11 o
[ ) [ )
® T 23 @
2A5 l 1T 2B5

13
20E {>c

Pin numbers shown are for the DB, DBQ, DGV, DW, JT, PW, and W packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE FANGE, VO - oot ve ettt e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .. i e -05Vto7V
Continuous channel CUITENt . ... .. e 128 mA
Input clamp current, ik (Vijo < 0) .o -50 mA
Package thermal impedance, 035 (see Note 2): DBpackage ...................cooiiii.... 104°C/W
DBQpackage ......... ... o 113°C/W
DGVpackage ............ccoiiiiiiiiiiit, 139°C/W
DWpackage ........ .o, 81°C/W
PWpackage ............. i, 120°C/W
Storage temperature range, TSty ovoe —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

SN54CBTD3384 | SN74CBTD3384
MIN MAX MIN MAX UNIT
Vce Supply voltage 4.5 55 4.5 5.5 \%
VIH High-level control input voltage 2 2 \%
VL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBTD3384 SN74CBTD3384
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPT MAX
VK Vcc=45V, [[=-18mA -1.2 -1.2 \Y
VOH See Figure 2
I Vcc =55V, V=55V orGND +1 1| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 15 1.5 mA
. Vcc =5.5V,Oneinputat 3.4V,
s CcC ) )
Alcc* | Controlinputs | Jv = inputs at Vg or GND 25 25| mA
Ci Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, OE=Vce 35 35 pF
I} = 64 mA
V=0
ron® Vee =45V I, =30 mA Q
V=24V, I =15 mA 35 35 50

T Typical values are at Voc =5V, Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature range, C = 50 pF (unless otherwise noted) (see Figure 1)

PARAMETER FROM TO SN54CBTD3384 | SN74CBTD3384 UNIT
(INPUT) (OUTPUT) MIN  MAX MIN  MAX
tod AorB BorA 0.25 025| ns
ten OE AorB 2.2 9.7 2.3 7 ns
tdis OE AorB 15 8.6 1.7 5.3 ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

500 Q 51/‘ O Open

GND
500 Q T

LOAD CIRCUIT

From Output
Under Test
CL =50 pF
(see Note A)

s

——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

w

TEST s1

tpd Open
tpLZ/tPzZL v

tpHZ/tpZH Open

Output
Control
(low-level
enabling)

Output
Waveform 1 '
Slat7v 15V VoL + 03V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzp are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

Vou — Output Voltage High -V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp =85°C Tp =25°C
3.75 / 100 JA 3.75
35 - 6mMA — s 35 100 pA -
/ 12 mA |
3.25 - // _— £ 305 /, elszmAA
| / " 2 7 "
T
3 /‘//,/ ) 3 /’// 24 mA —
5]
2.75 //// / é 2.75 //%
25 ,/ H 25 — /
. [
L 2.25 /
2 >O 2
1.75 1.75
15 15
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V Vcc - Supply Voltage -V

OUTPUT VOLTAGE HIGH

Vs
SUPPLY VOLTAGE
4
Tp = 0°C
3.75
S 35 / 100 pA
|
£ 325 - 6mA —
= 12 mA
T /
% 3 /,//// 24 mA
£ 275 ——
< ///
2 25 // //
3 2.25 /
| . l~
5 /
> 2
1.75
1.5
4.5 4.75 5 5.25 55 5.75

Vcc — Supply Voltage — V

Figure 2. Vg Values
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3384 and
QS3L384

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTS3384 provides ten bits of
high-speed TTL-compatible bus switching with
Schottky diodes on the 1/Os to clamp undershoot.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

DB, DBQ, DGV, DW, OR PW PACKAGE
(TOP VIEW)

10E
1B1
1A1
1A2
1B2
1B3
1A3
1A4
1B4
1B5
1A5
GND

U

© 00 N O g~ WN PP

R =
N B O

24
23
22
21
20
19
18
17
16
15
14
13

Ve
] 2B5
] 2A5
] 2A4
] 2B4
] 2B3
] 2A3
] 2A2
] 2B2
] 2B1
] 2A1
] 20E

The device is organized as two 5-bit bus switches with separate output-enable (OE) inputs. When OE is low,
the switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance

state exists between the two ports.

The SN74CBTS3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS

INPUTS/OUTPUTS

10E 2

1B1-1B5 2B1-2B5

OE
L
H
L
H

L
L
H
H

1A1-1A5 2A1-2A5
1A1-1A5 4
4 2A1-2A5
Z Z

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters. ” TEXAS
INSTRUMENTS
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Copyright 0 1998, Texas Instruments Incorporated
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A1 1B1

11 10

[ X X J

i

1A5

14 15

2B1

2A1

[ X X J
[ X X J

22
2A5

S

10E _t {>o T
R
v

20E 13 {>c

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VO - oo vttt ettt e et e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .o e -0.3Vto7V
ContinUOUS Channel CUMTENt . . ... e e et e ettt 128 mA
Input clamp current, ik (Vi/o < 0) .o -50 mA
Package thermal impedance, 035 (see Note 2): DBpackage .................. ..., 104°C/W
DBQpackage ......... ..o 113°C/W
DGVpackage ............ccoiiiiiiiiiiit, 139°C/W
DWpackage .........ccoiiiiiiiiiinnnnnan, 81°C/W
PWpackage ...........cc i, 120°C/W
Storage temperature range, Totg ceeee —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX'| UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \Y
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT

VIK Vcc =45V, | =-18 mA -0.6 \%
| L Vcc =55V, V| =GND -1 A
! IlH Vcc =55V, V=55V 150 "
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Alcci Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 6.5 pF

Vcc =4V, _ _

TYP atVee = 4V V| =24V, I =15 mA 14 20
"on§ V=0 I| =64 mA Q

Vec =45V ) =30 mA

V=24V, I =15 mA 10 15

T Al typical values are at Vcc = 5 V (unless otherwise noted), Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER FROM TO vec=4V V(i:%-; S/V UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tod AorB BorA 0.35 025| ns
ten OE AorB 6.2 1.9 5.7 ns
tdis OE AorB 5.5 21 52| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

S1
From Output 500 Q / O Open
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
( —————— 3V
Input 15V 15V
| } ov
tpLH —%4————ﬁ H___’%_tPHL
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL v
tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Designed to Be Used in Level-Shifting
Applications

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline

(DBQ), Thin Very Small-Outline (DGV), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBTD3861 provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay. A diode to V¢ is integrated on the die to
allow for level shifting between 5-V inputs and
3.3-V outputs.

DBQ, DGV, DW, OR PW PACKAGE

NC
Al
A2
A3
A4
A5
A6
A7
A8
A9

A10
GND

NC — No internal connection

(TOP VIEW)

U

© 00 N O O b~ WN PP

=
N PO

24
23
22
21
20
19
18
17
16
15
14
13

] Vee
] OE
] B1
] B2
] B3
] B4
] B5
] B6
] B7
] B8
] B9
] B10

The device is organized as one 10-bit switch with a single output-enable (OE) input. When OE is low, the switch
is on and port A is connected to port B. When OE is high, the switch is open, and a high-impedance state exists

between the two ports.

The SN74CBTD3861 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

2 22
Al B1
[ ] [ ]
[ ) [ )
* 13 °
A10 B10

jh F!h

__ 23
OE

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VORAGE raNGE, VG - oot e e ettt e e e e -05Vto7V
Input voltage range, Vi (see Note 1) ........ ... -05Vto7V
Continuous channel CUITENTt . . ... e e e e e e e e 128 mA
Input clamp current, ik (Vi/o < 0) oo -50 mA
Package thermal impedance, 035 (see Note 2): DBQ package ............ccovviiiiiiinnn... 113°C/W
DGV package ......... ... oo 139°C/W
DWopackage ..........coiiiiiiiiininnan. 81°C/W
PWpackage ............. oo, 120°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VIK Vcc=45Y, I| =-18 mA -1.2 \Y
VOH See Figure 2
I Vcec =55V, V| =5.5V or GND *1 HA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 HA
AICC§ Control inputs [Vcc=5.5V, One inputat 3.4V,  Other inputs at Vcc or GND 2.5 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc pF
I| =64 mA
V=0
ronT Ve =45V I, =30 mA Q
V=24V, =15 mA

¥ All typical values are at Vcc =5V, Tp =25°C.

8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

PARAMETER (:T\IRPCL)J,\'T') (OU-'Il-'I(zUT) MIN  MAX'| UNIT
tod " AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

500 Q
From Output

Under Test

GND

(see Note A)

CL—SOpF% 500 O

LOAD CIRCUIT

Input f 15V 1.5V
\ oV

\ \
tPLH —H H—“‘— tPHL

| ——— VoH
Output 15V 15V
VoL

Sl/‘ o Open

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2.5ns, tf< 2.5 ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpyz are the same as tgjs.

F. tpzL and tpzH are the same as tgp.

G. tpLH and tpy_ are the same as tp.

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tod Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp =85°C Ta =25°C
3.75 / 100 jA 3.75
> 35 =~ 6mA - 5 35 100 pA
| ] 12 mA |
T T
S 3 ’//,/ > 3 //// 24 mA
IS Il
§ - //// / § - /,/
= // z /y/
g 25 s 25 / ~
I 225 ! 2.25
5 5
> 2 > 2
175 1.75
1.5 15
45 4.75 5 5.25 55 5.75 45 4.75 5 5.25 5.5 5.75
Vce - Supply Voltage -V Vcc - Supply Voltage -V

OUTPUT VOLTAGE HIGH
VS
SUPPLY VOLTAGE

N

Ta =0°C
3.75

100 pA
3.25

6 mA —
12 mA

24 mA

A\
A

2.75 / /
//

25

2.25

Von — Output Voltage High -V

AN

1.75

1.5
4.5 4.75 5 5.25 5.5 5.75

Vcc - Supply Voltage -V

Figure 2. Vg Values
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

® 5-0 Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Designed to Be Used in Level-Shifting
Applications

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTD16210 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay. A diode to V¢ is integrated in the circuit to
allow for level shifting between 5-V inputs and
3.3-V outputs.

The device is organized as a dual 10-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 10-bit bus switches or as one
20-bit bus switch. When OE is low, the associated
10-bit bus switch is on and A port is connected to
B port. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

The SN74CBTD16210 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H z

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC[]1 w 48|] 10E
1A1[] 2 47|] 20E
1A2 []3 46]] 1B1
1A3 [] 4 45[] 1B2
1A4 ] 5 44[] 1B3
1A5 [] 6 43[] 1B4
1A6 [] 7 42[] 1B5
GND [| 8 s]] GND
1Aa7[]o 40|l 1B6
1a8 10 39[]1B7
1Aa0[J12 s8] 1Bs
1a10 12 37[)1Bo
oa1 ]z 36[] 1B10
oa2 [l 35[0 2B1
Vec 15 34fl 282
2a3[]16  33[] 283
enp[j17 32flenp
oaa 18 31[] 2B4
oas[f19  30[ 2Bs
ona6[]20 29[l 2B6
oa7[j21  28[J2B7
oaglj22 270 2Bs
oa9 23 26[] 2B9
2a10[J24  25f12B10

NC — No internal connection

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

L]
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 46
1A1 1B1
[ ) [ )
[ ) T [ )
® 12 36 @
1A10 1B10
__ 48
10E
13 35
2A1 2B1
[ ] [ )
[ ] 7 [ )
& 21 25 @

2A10 2B10
1L

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oo vt vttt et e e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o e -05Vto7V
Continuous channel CUMMENt . . ... e e e e e 128 mA
Input clamp current, Ik (V] < 0) .ottt e e e e -50 mA
Package thermal impedance, 835 (see Note 2): DGG package ..................ccoiiiinnnnn. 89°C/W

DGVpackage ............. .o, 93°C/W

DLpackage ..........ccoiiiiiiiiiiiiiiin, 94°C/W
Storage temperature range, Tgrg -« .. ovo v —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \Y
VIL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
VOH See Figure 2
| Vee =0V, V|=55V 10 A
Vcc =5.5V, V| =5.5V or GND +1
Icc Vcc =55V, lp=0, V| =Vcc or GND 15 mA
blcct | controlinputs | Vec =55V, Oneinputat3.4V,  Otherinputs at Vcc of GND 25| mA
Cj Control inputs | V=3V or0 4.5 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 5.5 pF
I =64 mA 5
V=0
ron® Vee =45V I} =30 mA 5 0
Vi=24V, I =15mA 35 50

T All typical values are at Voc =5V, Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRP%'\_"D (OUTT'C;UT) MIN  MAX | UNIT
tog AorB BorA 025| ns
ten OE AorB 15 98| ns
tdis OE AorB 15 89| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

5-27



SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

From Output 500 Q SV O Open
Under Test GND
CL =50 pF
(see Note A) I 500 Q
= = — Output
] ] ) Control
LOAD CIRCUIT (low-level

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

enabling)

Output

Waveform 1

Slat7V

oV (see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1

tpd Open
tpLZ/tpzL v

tpHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
INSTRUMENTS

NOTES: A. Cp includes probe and jig capacitance.
B.
C.
D.
E. tpLz and tpHz are the same as tgjs.
F. tpzL and tpzH are the same as tgp.
G. tpiH andtpy are the same as tpq.
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

Von— Output Voltage High -V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta = 85°C ~100 pA Tp = 25°C
3.75 / —6 mA — 3.75 —100 pA
—12mA /
35 - A —24mA | 35 - -6 mA —
3.25 o~ - 4 325 - | ama .
3 // ﬁ 3 // = ~
o
® /
275 // S 27 / 7/
25 E;’_ 25 ,/
5 /
2.25 O 225
5
2 > 2
1.75 1.75
15 1.5
4.5 4.75 5 5.25 55 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc — Supply Voltage -V Vcc — Supply Voltage — V

OUTPUT VOLTAGE HIGH

VS
SUPPLY VOLTAGE
4
Ta = 0°C

3.75 —100 pA

35 // -6 mA -
> —12mA
L 325 //VA -24 :A'
5 /
PR '/VA
()]
g 275 / A
o
= //
5 25 LA
5 /
? 2.25
T
> 2

1.75

15

45 475 5 5.95 55 5.75

Vcc - Supply Voltage -V

Figure 2. Vg Values

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-29



SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

® 5-0 Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
L Designeq to Be Used in Level-Shifting ne [ U s6[] 10E
Applications 1a1(]2 55[] 20E
® Package Options Include Plastic 300-mil 1A2[]3 54[] 1B1
Shrink Small-Outline (DL), Thin Shrink 1A3[] 2 53] 1B2
Small-Outline (DGG), and Thin Very 1a4[]s s2[]1B3
Small-Outline (DGV) Packages 15 6 51[] 1B4
L 1A6 (|7 so[] 1B5
description ono s 49[] GND
The SN74CBTD16211 provides 24 bits of 1a7[lo  4s[l1B6
high-speed TTL-compatible bus switching. The 1A8{J10  47[]1B7
low on-state resistance of the switch allows 1A9(Jur 4s[]1B8
connections to be made with minimal propagation 1A10[J12  as[J1B9
delay. A diode to V¢ is integrated in the circuit to 1a11[J13 44fl1B10
allow for level shifting between 5-V inputs and 1A12[]14 43[]1B11
3.3-V outputs. 2A1[]15  42[]1B12

2A2[J16  41[l2B1
Veclj17 4ofl2B2
2A3[|18  39[]2B3

GND[J19  38[JGND
2A4[l20  37[]2B4
2A5[]21  3e[l2Bs
2A6[]22  35[]2B6
2A7[]23  34[]2B7
The SN74CBTD16211 is characterized for 2A8 [] 24 33]] 2B8
operation from —40°C to 85°C. 2A9[]25  32[]2B9

2A10[]26  31[]2B10

2A11 27  3o0[]2B11

2A12[]28  29[]2B12

The device is organized as a dual 12-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 12-bit bus switches or as one
24-bit bus switch. When OE is low, the associated
12-bit bus switch is on and A port is connected to
B port. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

NC — No internal connection

FUNCTION TABLE
(each 12-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 54
1A1 1B1
[ ) [ ]

[ ) _ [ ]
1A‘12 14 42 1;; 12

56
10E
15 41
2A1 2B1
[ [
[ ] —_ [ ]
® 28 29 °®

2A12 2B12
11

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE FANGE, VO - oo v v v ettt e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .. i -05Vto7V
Continuous channel CUITENt . .. ... e e 128 mA
Input clamp current, Ik (V] < 0) .ottt e e -50 mA
Package thermal impedance, 635 (see Note 2): DGG package ......................... ... 81°C/W

DGVpackage .............ciiiiiiiii.. 86°C/W

DLpackage .........ccouiiiiiiiniinnnnnnn, 74°CIW
Storage temperature range, TSty ove e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4.5 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
INSTRUMENTS

5-32 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
VOH See Figure 2
1] Vcc =55V, V| =5.5Vor GND +1 HA
Icc Vcc =55V, lp=0, V| =Vcc or GND 15 mA
AICC¢ Control inputs |Vcc=5.5V, One input at 3.4V, Other inputs at Vcc or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 5.5 pF
I} = 64 mA
V=0
ron® Vec =45V lj =30 mA 0
V=24V, lj=15mA 35 50

T All typical values are at Vcc =5V, Ta =25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (::’\IRP%'\% (OU]I—'IODUT) MIN  MAX | UNIT
tpd " AorB BorA 025| ns
ten OE AorB 15 98| ns
tdis OE AorB 15 89| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
S1
From Output 500 Q / O Open
Under Test l GND
CL =50 pF

(see Note A) I 500 Q
LOAD CIRCUIT

______ 3V

Input f 15V 15V
\ ov

\ |
tpLH —ﬂ—& H—J‘— tPHL

| ——— Von
Output ﬂ
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1

tpd Open
tpLzZ/tpzL v

tpHZ/tpZH Open

VoL +0.3V

H—____ VoL
\
———— VoH
VOH-0.3V
oV

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpg.

GmMmoO

Figure 1. Load Circuit and Voltage Waveforms

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t; < 2.5 ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

Von— Output Voltage High -V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta = 85°C ~100 pA Tp = 25°C
3.75 / —6 mA — 3.75 —100 pA
—12mA /
35 - A —24mA | 35 - -6 mA —
3.25 o~ - 4 325 - | ama .
3 // ﬁ 3 // = ~
o
® /
275 // S 27 / 7/
25 E;’_ 25 ,/
5 /
2.25 O 225
5
2 > 2
1.75 1.75
15 1.5
4.5 4.75 5 5.25 55 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc — Supply Voltage -V Vcc — Supply Voltage — V

OUTPUT VOLTAGE HIGH

VS
SUPPLY VOLTAGE
4
Ta = 0°C

3.75 —100 pA

35 // -6 mA -
> —12mA
L 325 //VA -24 :A'
5 /
PR '/VA
()]
£ 275 / A
o
= //
5 25 LA
5 /
? 2.25
T
© 2

1.75

15

45 475 5 5.95 55 5.75

Vcc - Supply Voltage -V

Figure 2. Vg Values
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input and Output Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTS16211 provides 24 bits of
high-speed TTL-compatible bus switching with
Schottky diodes on the 1/0Os to clamp undershoot.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device can operate as a dual 12-bit bus switch
or a single 24-bit bus switch. When 10E is low, 1A
is connected to 1B. When 20E is low, 2A is
connected to 2B.

The SN74CBTS16211 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 12-bit bus switch)

INPUT
OE

L A port = B port

FUNCTION

H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)

NC [} 1 “ 56|] 10E
1A1[]2 55|] 20E
1A2[]3 54[] 1B1
1A3[] 4 53] 1B2
1A4(]s 52|] 1B3
1A5 |6 51|] 1B4
1A6 []7 s0[] 1B5

GND [] 8 49[]GND
1A7[]o 48|] 1B6
1A8[]10  47[]1B7
1A9[J12  4e[l1Bs

1Aa10[12  4s[)1BO

1A11[J13  44f]1B10

1A12[J14  43[]1B11
2A1[]15  42[]1B12
2A2[J16  41[l2B1

Vec[1z 40[]2B2
2A3[]18  39[]2B3

GND[J19  38[JGND
2A4[]20  37[]2B4
2A5[]21  3e[l2Bs
2A6[]22  35[]2B6
2A7[]23  34[]2B7
2A8[]24  33[]2B8
2A9[]25  32[]2B9

2A10[]26  31[]2B10
2A11 27  3o0[]2B11
2A12[]28  29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 54
1A1 1B1
[ ] T [ ]
° = = °

14 42
1A12 é % 1B12
56 - =

10E
2A1 15 4 2B1
[ ] T [ ]
° - - °

28 29
2A12 % % 2B12

__ 55 -
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPIY VORAGE FANGE, VO - oo v v v ettt e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... .. i -05Vto7V
Continuous channel CUITENt . .. ... e e 128 mA
Input clamp current, Ik (V] < 0) .ottt e e -50 mA
Package thermal impedance, 635 (see Note 2): DGG package ......................... ... 81°C/W

DGVpackage .............ciiiiiiiii.. 86°C/W

DLpackage .........ccouiiiiiiiniinnnnnnn, 74°CIW
Storage temperature range, TSty ove e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
3 13
INSTrEG(ﬁSNTs
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
| L Vcc =55V, V| =GND -1 A
! IlH Vcc =55V, V=55V 150 "
Icc Vcc =55V, lp=0, V| =Vcc or GND 3 MA
Al Control inputs |Vcc =55V, Oneinputat 3.4V, Otherinputs at Vcc or GND 2.5 mA
CcC CcC CcC
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc 5.5 pF
Vcc =4V, _ _
TYP atVee =4V V=24V, I =15 mA 14 20
rons V=0 I| =64 mA o)
Vcc =45V Il =30 mA
Vi=24V, I} =15 mA 8 12

T All typical values are at Vcc =5 V (unless otherwise noted), Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc =5V
PARAMETER FROM TO Vec=4V C*—'CO-5 v UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
tpd " AorB BorA 0.35 025| ns
ten OE AorB 9.3 33 86| ns
tdis OE AorB 7.1 2.8 79| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

S1
From Output 500 Q / O Open
Under Test l GND
CL =50 pF
(see Note A) I 500 Q T
— — — Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input * 15V 15V Slat7V
\ Y (see Note B)
\ \
tPLH —H H—J‘— tPHL
| Output
| ——— VOH Waveform 2
Output 15V 15V S1 at Open

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

VoL (see Note B)

CL includes probe and jig capacitance.

TEST S1
tpd Open

tpLz/tpzL v
tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

. tpLz and tpHz are the same as tyjs.
. tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

NOTES: A.
B
C.
D.
E
F
G.
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

® 5-0 Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)

® Latch-Up Performance Exceeds 250 mA Per soll1 o s6[] s1
JESD 17 1A1 (]2 s5[] 2

® ESD Protection Exceeds 2000 V Per 1A2(]s s4]]1B1
MIL-STD-833, Method 3015; Exceeds 200 V a1 [la 53[]1B2
Using Machine Model (C = 200 pF, R = 0) 2a2[]s 52[] 2B1

® Package Options Include Plastic Thin 3a1(]e s1[]2B2
Shrink Small-Outline (DGG), Thin Very 3a2[]7 s0{]3B1
Small-Outline (DGV), and 300-mil Shrink GND 8 a9[lGND
Small-Outline (DL) Packages 4a1 (]9 48[l 3B2
. an2lli0  47[laB1

description sarljin  4e[l4aB2

sa2[l12 4s[lsB1
6A1[l13  44[lsB2
ea2[l14  43[leB1
78115 42[leB2
782016 41[l7B1
Vec 17 40[l7B2
sa1llis  39[lsB1

The SN74CBTS16212 provides 24 bits of
high-speed TTL-compatible bus switching or
exchanging with Schottky diodes on the 1/Os to
clamp undershoot. The low on-state resistance of
the switch allows connections to be made with
minimal propagation delay.

The device operates as a 24-bit bus switch or a GoND [ 19 3s]l eND
12-bit bus exchanger, which provides data sa2[l20  37[lsB2
exchanging between the four signal ports via the 9a1[]21  36[loB1
data-select (S0-S2) terminals. oa2[l22  35[lom2
The SN74CBTS16212 is characterized for 10A1[]23 34]] 1081
operation from —40°C to 85°C. 10A2[]24  33[]10B2

11A102s  32[luB1
1a2[]26  31fJuB2
12a1[27  30[]12B1
12A2[]28  29[]12B2

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
S2 S1 SO Al A2 FUNCTION
L L L z z Disconnect
L L H B1 z Al port = B1 port
L H L B2 z Al port = B2 port
L H H VA B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H z z Disconnect
L B eyt
L T [t

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

logic diagram (positive logic)

1AL 2 r 54
ar L
| 1L
: T
| 11
iyl ! T 53
: E
. | R PN MUY
12A1 f%_—.——IL ————————————————— 30
|
Lo
N 10
| T
| =)
29
12A2 i
=
ot > oot
o6 @ L L
” - >O ) L 4 @ L @ L
S2 >—r>® ® | ® | | |

1B1

1B2

12B1

12B2
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VG « v et ettt et e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... -05Vto7V
ContinUous Channel CUITENT . ... ... e e e e e e e 128 mA
Input clamp current, LIk (V1< 0) oot e e e e -50 mA
Package thermal impedance, 8;p (see Note 2): DGG package ............ ..o, 81°C/W

DGVpackage ... 86°C/W

DLpackage .........couiiiiiiiiiiiiiiaan 74°C/W
Storage temperature range, Tgpg -« .« vvvee e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VK Vcc =45V, I|=-18 mA -1.2 \
| L Vcc =55V, V| =GND -1 A
IH Vcc =55V, V|=55V 150
Icc Vcc =55V, lop=0, V| =V or GND 3 HA
Alcc’ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 25 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc 10.5 pF
Vec=4V, Vi=24V, l|=15mA 20
I} = 64 mA
ron’ Vi=0 Q
Vec =45V I} =30 mA
V=24V, =15 mA 12

¥ All typical values are at Voc =5V, Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C = 50 pF

(unless otherwise noted) (see Figure 1)

Veg =5V
PARAMETER FROM To Vec=4V $Gsv UNIT
(INPUT) (OUTPUT)
MIN  MAX | MIN MAX
tod ! AorB BorA 0.35 025| ns
tpd S AorB 10 15 9.1 ns
ten s AorB 104 15 97| ns
tdis S AorB 9.2 15 8.8 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

From Output

Under Test l
CL =50 pF
(see Note A) I 5000
LOAD CIRCUIT
—————— 3V
Input ;f 15V 1.5V
| | oV
tPLH —f€¢— H—P‘L— tPHL
\
——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

500 Q 51/‘ O Open

GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1

tpd Open
tpLz/tpzL 7V

tpHZ/tPZH Open

VoL +0.3V
| Voo

\
\
\
tpzH ¥

“ |

———— VOH
15V VoH-0.3V
ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpg.

O@mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG) and 300-mil
Shrink Small-Outline (DL) Packages

description

The SN74CBTS16213 provides 24 bits of
high-speed TTL-compatible bus switching or
exchanging with Schottky diodes on the 1/Os to
clamp undershoot. The low on-state resistance of
the switch allows connections to be made with
minimal propagation delay.

The device operates as a 24-bit bus switch or a
12-bit bus exchanger that provides data
exchanging between the four signal ports via the
data-select (S0-S2) terminals.

The SN74CBTS16213 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE

DGG OR DL PACKAGE

(TOP VIEW)
sof]1 “ s6[] s1
1a1(]2 s5[] s2
1a2(]3 s54]] 1B1
2a1[]4 s53[] 182
2n2(]s s52[] 2B1
3a1[]e s51[] 2B2
3a2[]7 so[] 3B1
GND []8 49[] GND
an1l]o 48] 3B2
ap2[l0  47[] 4B1
sa1l]ir 4e[] 4B2
sa2[l12  4s5[1sB1
ea1ll1z 44l sB2
ea2[l14 43l eB1
7a1l1s 42[] eB2
7a2[]1e 41l 7B
Veell17 4of] 7B2
sa1llie 39l sB1
oND 19 38[] aND
ga2l[l20  37[18B2
oarll2r  3el]9B1
oA2ll22  3s[] 9B2
10A1 23 34[] 1081
10A2[22  33[] 1082
11a102s  32[] 11B1
1A2[J26  31[] 11B2
12a1[]27  30[] 12B1
12A2[]28  29[] 12B2

Copyright 0 1998, Texas Instruments Incorporated

INPUTS INPUTS/OUTPUTS
S2 S1 SO Al A2 FUNCTION
L L L z z Disconnect
L L H B1 port z Al port = B1 port
L H L B2 port 4 Al port = B2 port
L H H z B1 port A2 port = B1 port
H L L z B2 port A2 port = B2 port
H L H z z Disconnect
H H L | Biport B2port :; gg: : E; ng
H H H | B2port  BLport 22 Eg:: : Si ng
oS phaso of Development . Charsbirshe. data and oier i
Chngsor iscantin ese prodoces wiraut e, - b TEXAS
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 FE—— - T """ """""""""" 54
1A1 : 1 1B1
I T
| = 1L
! T
] .
T
1a2 2 : > 12
[ ) l % [ )
° | = °
[ ] l_ __________________________ [ ]
12a1 27 i-_%—:—: ——————————————————— 30 1281
I [ o
: = 1r
| —I__.
: 110
1282 28 : ° 29 1282
I
| =
1N R A R
1 >—-—>c l l
S0
L L L
51— >—o—>c .
° ° ° ° °
522 >—k>c | ®
@ L L L
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VG « v et ettt et e e e e e -05Vto7V
Input voltage range, Vi (See Note 1) . ... ... -05Vto7V
ContinUous Channel CUITENT . ... ... e e e e e e e 128 mA

Input clamp current, LIk (V1< 0) oot e e e e -50 mA
Package thermal impedance, 83 (see Note 2): DGG package ............. .o, 81°C/W

DLpackage .........ooiriiiiiiiii i 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 Y
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vcc=45Y, | =-18 mA -1.2 \%
| L Vcc =55V, V| =GND -1 A
! IH Vcc =55V, V=55V 50 H
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 HA
AICC§ Control inputs |Vcc=5.5V, One inputat 3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs | V|=3Vor0 45 pF
B port 8.5
Cio(OFF) A port Vo=3Vor0, S0, S1,0r S2=Vcc p pF
Vcc =4V, _ _
TVPatvee=4v |VIT24V, I} =15 mA 14 20
AtoBor I| = 64 mA
Bto A Vi=0
Vcc =45V I| =30 mA
V=24V, I =15 mA 8 15
fon' Vec =4V ¢
CC=4V, - -
TP atvee=av | V1™ 2.4V, I =15mA 22 30
Al to A2 Vi=0 I| =64 mA 10 14
Vee =45V = I| = 30 mA 10 14
Vi=24V, I} =15 mA 16 22

* All typical values are at Vce =5V (unless otherwise noted), Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature

(unless otherwise noted) (see Figure 1)

range, C_ = 50 pF

Vee =5V
PARAMETER FROM To Vec =4V 9—’%-5 \ UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX
AorB BorA 0.35 0.25
t dT ns
p Al A2 0.5 0.5
ten S AorB 12.4 3.2 11.1 ns
tdis S AorB 12.4 23 119 ns
ten SO A2 and B2 115 4 109 ns
tdis S0 A2 and B2 12.8 5.7 12 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

From Output 500 Q

Under Test GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— 3V

Input 4‘ 15V 15V
\ ov

| |
tPLH H H—“— tPHL

| ——— Vo
Output 15V 15V

VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

SV O Open

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open

tpLz/tpzL v

tpHZ/tpZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzpH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG) and Shrink
Small-Outline (DL) Packages

description

The SN74CBTD16861 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay. A diode to V¢ is integrated on the die to
allow for level shifting between 5-V inputs and
3.3-V outputs.

The device is organized as one dual 10-bit switch
with separate output-enable (OE) input. When OE
is low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the two
ports.

The SN74CBTD16861 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

DGG OR DL PACKAGE

(TOP VIEW)
Nc (] 1 s ] Ve
1A1[] 2 47|] 10E
1a2(] 3 46]] 1B1
1A3[] 4 45[] 1B2
1a4(] s 44]] 1B3
1A5[] 6 43|] 1B4
1a6[] 7 42[] 1B5
1A7[] 8 41]] 1B6
18[9 4o[l 1B7
1A9[] 10 39[l 1B8
1a10[] 12 38[] 1B9
oND[l12  37[] 1B10
NCll13  36f] vee
2A1[l14  35[] 20E
2a2[1 15 34[] 2B1
2A3[116  33[] 2B2
2a4ll 17 32[] 2B3
2A5[] 18 31|] 2B4
2A6[]19 30|l 2B5
2A7[120  29[] 2B6
2a8[121  28[] 2B7
27a9[]22  27[] 2Bs
2a10[]23 28]l 2B9
GND[| 24  25[] 2B10

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

2 46
1A1 1B1
1L
[ ] [
[ ] [
[ ] [
11 37
1A10 1[ 1B10
__ 47
10E
14 34
2A1 2B1
10
L] [ ]
[ ] [
[ ] [
23 25
2A10 1[ 2B10

__ 35
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VORAGE FANGE, VO - oot v v ettt e e e e e e e e -05Vto7V
Input voltage range, Vi (See NOte 1) .. ... ..o -05Vto7V
Continuous channel CUITENt . .. ... e 128 mA
Input clamp current, |k (Vijo < 0) .ot =50 mA
Package thermal impedance, 635 (see Note 2): DGG package ................. ...t 89°C/W

DLpackage ........oouiiiiiiiiiiiiiiin e, 94°C/W
Storage temperature range, Tggg ... vovvvii e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX| UNIT
Vce Supply voltage 45 55 \%
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =45V, | =-18 mA -1.2 \%
VOH See Figure 2
1] Vcc =55V, V| =5.5Vor GND +1 HA
Icc Vcc =55V, lp=0, V| =Vcc or GND 15 pA
AICC¢ Control inputs |Vcc=5.5V, One inputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE=Vcc pF
I} = 64 mA

ronS Vec =45V V=0 | =30 mA Q
on CcC |

V=24V, I =15 mA

T All typical values are at Vcc =5V, Ta =25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:T\IRPCL)J,\'T') (OUTH?UT) MIN  MAX'| UNIT
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

5-51

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

s1 o TEST S1
500 Q / o pen
From Output tpd Open
Under Test l GND tpLz/tpzL A%
t It Open
CL =50 pF 500 0 PHZ/tPZH p
(see Note A) I
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat7V
| oV (see Note B)
| \
t —le—! —p—t

PLH | [ PHL output
‘ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as {gjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmoO

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

Von — Output Voltage High -V

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
VS VS
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Tp = 85°C Tp = 25°C
3.75 / 100 JA 3.75
35 — 6mMA - > 35 100 uA -
12 mA
3.25 ,/ ] < _ 6mA
: /// 24mA 2 32 // 12mA
° /I//, o 3 /// 24mA 1
©
275 /,/ / S 275 /,/
= ] o
5 P = 2.5
2.25 | 2.95
5 T
2 > 2
1.75 1.75
15 15
45 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V Vcc - Supply Voltage -V

OUTPUT VOLTAGE HIGH

Vs
SUPPLY VOLTAGE
4
Tp =0°C
3.75
> 35 - 100 pA
< 325 - 6mA —
T 12 mA
E, 3 ’/// 24 mA
&
S 275 / g /
5 /// é
CD). 25 ///
8 //
T
O
> 2
1.75
1.5
4.5 4.75 5 5.25 55 5.75

Vcc — Supply Voltage -V

Figure 2. Vg Values
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data
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SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
. . _ . o U
® Packgged in Plastic Small-Outline oE [|1 5[] Vee
Transistor Package Allz
description GND {13 afl B

The SN74CBTLV1G125 features a single
high-speed line switch. The switch is disabled
when the output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
p FUNCTION
L A port =B port
H Disconnect
logic diagram (positive logic)
2 — 4
A SW B
__ 1
OE
simplified schematic, each FET switch
r——————— |
I I
I I
I I
I I
I I
A—1 o o—1 B
I |
I I
I I
I I
I I
L — —_
(OE)

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUpPPlY VOIAGE rANGE, VG - - ot vt e et e e e e e e -05Vto4.6V
Input voltage range, Vi (see Note 1) ....... ... -05Vto4.6V
Continuous channel CUITENt . . ... e e e e e e e 128 mA
Input clamp current, ik (Vi/o < 0) oo -50 mA
Package thermal impedance, 83 (See NOte 2) .. ... . i 347°CIW

—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

Storage temperature range, Tstg

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
VL Low-level control input voltage \%
Vcc=27Vto36V 0.8
A Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PRODUCT PREVIEW

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
Vik Vcec =3V, I|=-18 mA -1.2 \%
| Vcec =36V, V| =Vcc or GND *1 HA
loff Vce =0, ViorVo=0to 3.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 WA
AICC§ Controlinputs |Vcc=3.6V, Oneinputat 3V, Other inputs at Vcc or GND 300 HA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc pF
Vio I = 64 mA
Vec =23V, = I| = 24 mA
TYP atVcc =25V
V=17V, I} =15 mA
ronT Q
I = 64 mA
V=0
Vcc=3V I| =24 mA
Vi=24V, I =15 mA

¥ Al typical values are at Vce = 3.3V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

6-4
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SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcec =33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tder AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

tThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vee=25V£02V

0 2xVee TEST S1
Sl/‘ t Open
500 Q O Open pd P
" nder Tes vl BN
tpHZ/tPzZH GND

CL =30 pF

(see Note A) I

GND
500 Q

LOAD CIRCUIT

Input % Veel2
\

\ \
tpLH —¢——» H—P:— tPHL
\

——— VOH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc

VoL +0.15V

(see Note B) T T T VoL
\
tpzH —¥ = P [ tPHZ
Output | ———— VOoH
Waveform 2 VoH-0.15V

S1 at GND

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

O@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

02xVce
S1
From Output 500 Q O Open
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— Vce
Input #Vcel2 veel2
| | ov
| |
tpLH ——» u—;‘t— tPHL
|
——— VoH
Output Veel2 V2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 2xVee

tpHZ/tPZH GND

Output
Control

vce
XVCcl 2 XVCcl 2
‘ oV

|
tpzL —J‘ L —D}

& tpLz
Output ‘ ‘ | v
Waveform 1 ‘ ‘ cc
Slat2xVcc | Veel2 VoL +0.3V
(see Note B) | ———— VoL

|
tpzH —¥ e P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpz and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

{'f TEXAS
INSTRUMENTS

6-6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data




(11g 0T 012) A1L9D l

7-2

SN74CBTLV3125
SN74CBTLV3126
SN74CBTLV3245A
SN74CBTLV3251
SN74CBTLV3253
SN74CBTLV3257
SN74CBTLV3383
SN74CBTLV3384
SN74CBTLV3857
SN74CBTLV3861

Contents

Low-Voltage Quadruple FET Bus Switch ............................

Low-Voltage Quadruple FET Bus Switch ............................

Low-Voltage Octal FET Bus Switch

Low-Voltage 1-of-8 FET Multiplexer/Demultiplexer ...................
Low-Voltage Dual 1-of-4 FET Multiplexer/Demultiplexer ...............

Low-Voltage 4-Bit 1-of-2 FET Multiplexer/Demultiplexer ...............
Low-Voltage 10-Bit FET Bus-Exchange Switch ......................

Low-Voltage 10-Bit FET Bus Switch

Low-Voltage 10-Bit FET Bus Switch With Internal Pulldown Resistors .. .| 7-51|

Low-Voltage 10-Bit FET Bus Switch



SN74CBTLV3125

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

® Standard '125-Type Pinout

® 5-Q Switch Connection Between Two Ports

® |solation Under Power-Off Conditions

® Package Options Include Plastic
Small-Outline (D), Thin Very Small-Outline
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3125 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is high.

D, DGV, OR PW PACKAGE

(TOP VIEW)
_ )

10E[]1 14l vee
1A[] 2 13[] 40E
1B[] 3 12[] 4A
20E[] 4 11]] 4B
2A[] s 10[] 30E
2B[] 6 9] 3A

GND[]7 s|] 3B

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 — 3
1A sw
__ 1 D
10E
5 — 6
2A sw
4
20E
9 — 8
3A sw
10
30E
12 — 11
4A

__ 13
40E

Y

1B

2B

3B

4B

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

L]
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998,

Texas Instruments Incorporated

7-3

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTLV3125
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

simplified schematic, each FET switch

(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

SUPPIY VOIAGE FANGE, VG « - oo v v ettt et e e e e e e -05Vto46V
Input voltage range, Vi (See NOte 1) . ... .. i -05Vto4.6V
Continuous channel CUITENt . .. ... e 128 mA
Input clamp current, ik (Vi/o < 0) oo -50 mA
Package thermal impedance, 035 (see Note 2): Dpackage ..., 127°C/W

DGV package ......... ... oo, 182°C/W

PWpackage .............. ... i il 170°C/W
Storage temperature range, TSty ovre e —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
VIL Low-level control input voltage \%
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTLV3125
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
VIK Vcc =3V, | =-18 mA -1.2 \%
1] Vcc =36V, V| =Vcc or GND +5 MA
loff Vee =0, VjorVo=0to 4.5V 10| pA
Icc Vcc=3.6V, lp=0, V| =Vcc or GND 10 pA
AICC¢ Control inputs |Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 pA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vcc pF
I} = 64 mA
Vce =23V, V=0 oA A
TYPatVoc =25V [=<2m
V=17V, Ij =15 mA
ron® Q
I} = 64 mA
V=0
Vcc=3V I|=24 mA
V=24V, Ij=15mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.

1 This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM To £02V £03V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3125

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q Si/’ O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5009
LOAD CIRCUIT
—————— Vce
Input % Vcel2 Vcel2
\ \ ov
\ \
tPLH —¢—P H—P“— tPHL
|
——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open

tpLzZ/tpzL 2xVee

tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

F*WZ

|
|
| |
thzH —B e P
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mMmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74CBTLV3125

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTLV3126

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

® Standard '126-Type Pinout

® 5-Q Switch Connection Between Two Ports

® |solation Under Power-Off Conditions

® Package Options Include Plastic
Small-Outline (D), Thin Very Small-Outline
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3126 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is low.

D, DGV, OR PW PACKAGE

(TOP VIEW)
)

10E[]1 14l Vee
1A(] 2 13[] 40E
1B(] 3 12[] 4A

20E[] 4 11[] 4B
2A(]ls 10]] 30E
2B[l s 9[] 3A

GND[]7 8|l 3B

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a
pulldown resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3126 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OF FUNCTION
L Disconnect
H A port = B port
logic diagram (positive logic)
2 — 3
1A [ SW | 1B
1
10E
5 — 6
2A L SW | 2B
4
20E
9 — 8
3A [ SW | 3B
10
30E }
12 —| 11
aA [ SW | 4B
13
40E

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

]
specticalionsar deign qoal.Teas nsrumens eserves e gt o ﬂ‘ TEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTLV3126
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

simplified schematic, each FET switch

(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltage range, Ve
Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, lik (Vo < 0)
Package thermal impedance, 0835 (see Note 2): D package
DGV package ...................
PWpackage ....................
Storage temperature range, Tgg

......................................................... -0.5Vto46V
....... -05Vto4.6V
.............................................................. 128 mA
............. -50 mA
............ 127°CIW
............ 182°C/W
............ 170°C/W
...... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 23 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
VIL Low-level control input voltage \%
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
‘Ui TEXAS
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SN74CBTLV3126
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
VIK Vcc =3V, | =-18 mA -1.2 \%
1] Vcc =36V, V| =Vcc or GND +5 MA
loff Vce =0, ViorVo=0t04.5V 10| pA
Icc Vcc=3.6V, lp=0, V| =Vcc or GND 10 pA
AICC¢ Control inputs |Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 pA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE=Vcc pF
I = 64 mA
Vce =23V, V=0 oA A
TYPatVoc =25V [=<2m
V=17V, I =15 mA
ron® Q
I =64 mA
V=0
Vcc=3V I|=24 mA
V=24V, I|=15mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.

8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

PARAMETER FROM TO VCtC 0:.22\'/5 Y VCiC 0:.33\'/3 Y UNIT
(INPUT) (OUTPUD) MIN _MAX| MIN _MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTLV3126

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q Sl/< O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5009
LOAD CIRCUIT
—————— Vee
Input % Vcel2 Veel2
\ \ oV
\ \
tpLH ——» H—b“— tPHL
\
——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST s1
tpd Open

tpLZ/tpzL 2xVce
tpHZ/tpZH GND

Output
Control

Output | vV,
Waveform 1 ‘ ‘ ce

Slat2xVce | VoL +0.15V
(see Note B) | . VoL

\
thzH —B e P [ tPHZ

Output | ———— VOoH

Waveform 2 VoH-0.15V

S1 at GND
oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74CBTLV3126

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

® Standard '245-Type Pinout DBQ, DGV, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
. _ L. U

® |solation Under Power-Off Conditions ne 2 s0[] Vee

® ESD Protection Exceeds 2000 V Per all2 19|] OE
MIL-STD-883, Method 3015; Exceeds 200 V a2ll3 18]] B1
Using Machine Model (C = 200 pF, R = 0) A3[l4 17|] B2

® [atch-Up Performance Exceeds 250 mA Per Aalls 16[] B3
JESD 17 A5l e 15]] B4

® Package Options Include Shrink A ll7 14]] B5
Small-Outline (DBQ), Thin Very A7lls  13[IB6
Small-Outline (DGV), Small-Outline (DW), agllo  12[lB7
and Thin Shrink Small-Outline (PW) GND[f10  1flB8
Packages

NC — No internal connection
description

The SN74CBTLV3245A provides eight bits of high-speed bus switching in a standard 245 device pinout. The
low on-state resistance of the switch allows connections to be made with minimal propagation delay.

The device is organized as one 8-bit switch. When output enable (OE) is low, the 8-bit bus switch is on and
port A is connected to port B. When OE is high, the switch is open and a high-impedance state exists between
the two ports.

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3245A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port =B port
H Disconnect
logic diagram (positive logic)
2 — 18
Al sw B1
: T
[ ] [ ]
[ ] [ ]
9 — 11
A8 B8

-

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
tsggpiggrgfgﬁrgg?;yﬁstggyctlon processing does not necessarily include b s I E‘XAS
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

SUPPIY VOIAGE FANGE, VG « - oo v v ettt et e e e e e e -05Vto46V
Input voltage range, Vi (See NOte 1) . ... .. i -05Vto4.6V
ContinUoUs Channel CUMMENt . . ... e e e e e et e 128 mA
Input clamp current, ik (Vi/o < 0) oo -50 mA
Package thermal impedance, 035 (see Note 2): DBQ package ............ccoviiiiiiiiinnna... 113°C/W
DGV package ......... ... oo, 146°C/W
DWpackage ..........ccciiiiiiiiiinnnnnn.. 97°C/W
PWpackage ............iiiiiiiiiiiin. 128°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

{'f TEXAS
INSTRUMENTS
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| uNIT
Control inputs -1.2
VIK - Vee =3V, I|=-18 mA \%
Data inputs -0.8
] Vcc =36V, V| =Vcc or GND +60 MA
loff Vce =0, ViorVo=0t03.6V 40 MA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 20 MA
blcct | controlinputs | Vec =36V, One inputat 3V, Other inputs at Vcc or GND 300 HA
Cj Control inputs | V=3V or0 4 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 9 pF
Vio Io = 64 mA 5
Vcec =23V, 1= —
TYP atVeg =25V lo =24mA >
5 V=17V, Io =15 mA 27 40
Ton = ¢
Io = 64 mA 5
V=0
Vecc =3V lo =24 mA
V=24V, lo=15mA 10 15

T All typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER FROM o £0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX [ MIN MAX
tod AorB BorA 0.15 025| ns
ten OE AorB 1 6 1 47| ns
tdis OE AorB 1 6.1 1 64| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when
driven by an ideal voltage source (zero output impedance).

*5‘ TEXAS
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

LOAD CIRCUIT

From Output
Under Test
CL=30pF

(see Note A)

s

Input %VCC/Z
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vcel/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V

| T T
\

tpzH —¥ ‘k— —» € tprz

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o 6V TEST S1
500 Q Sl/‘ O Open tpd Open
From Output tpLz/tpzL 6V

(see Note A)

Under Test l GND tPHZ!tPZH GND
CL =50 pF I 5000

= Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input f 15V 15V Slat6V
\ oV (see Note B)
\ \
tPLH —f&—»! —— tpp
\ ‘ Output
\ ——— VOH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <0 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpH and tpyy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

® Functionally Equivalent to QS3251

® 5-Q Switch Connection Between Two Ports
® |solation Under Power-Off Conditions B4
® Package Options Include Thin Very B3
Small-Outline (DGV), Small-Outline (DW), B2
and Thin Shrink Small-Outline (PW) B1
Packages A
NC
description OE

The SN74CBTLV3251 device is a 1-of-8 GND

high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

DGV, DW, OR PW PACKAGE
(TOP VIEW)

0w N O O WDN B

Y

16
15
14
13
12
11
10

9

] B5
] B6
] B7
] B8
] S0
] s1

] s2

NC — No internal connection

] Ve

The select inputs (S0, S1, S2) control the data flow. The FET multiplexers/demultiplexers are disabled when

the output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3251 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS
— FUNCTION
OE S2 S1 SO
L L L L A port = B1 port
L L L H A port = B2 port
L L H L A port = B3 port
L L H H A port = B4 port
L H L L A port = B5 port
L H L H A port = B6 port
L H H L A port = B7 port
L H H H A port = B8 port
H X X X Disconnect

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto4.6V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto4.6V
ContinUoUs Channel CUITENT . .. .. . e e e e e 128 mA
Input clamp current, Ik (Vi/o < 0) oot -50 mA
Package thermal impedance, 835 (see Note 2): DGV package ............ovviiiiiiiinneenn.. 180°C/W

DWpackage ..........cciiiiiiiiiiinn... 105°C/W

PWpackage ........... ... i, 149°C/W
Storage temperature range, Tgpg -« .« v v v —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
, _ Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vec=27V1t03.6V 2
, Vee=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vec=27V1t03.6V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
ViK Vcec =3V, I|=-18 mA -1.2 \
] Vcc=3.6V, V| =Vcc or GND +1 MA
loff Vee =0, ViorVo=0to 4.5V 10| pA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
At Control inputs |Vcc=3.6V, One inputat3V, Otherinputs at Vcc or GND 300 MA
Cj Control inputs | V=3V or0 pF
C A port V 3Vor0 OE F
i = oru, OE =V,
io(OFF) B port O cC p
I} = 64 mA
Vec=23V, Vi=0 I| = 24 mA
TYPatVec =25V [=sm
V=17V, I =15 mA
ron Q
I =64 mA
V=0
Vcc =3V I =24 mA
V=24V, =15 mA
Tl typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM To +02V +03V UNIT
(INPUT) (OUTPUT)
MIN MAX MIN MAX

AorBT BorA
tpd S A ns
ten S B ns
tdis S B ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Ve =25V £02V

2 xV
g AT CC TEST s1
500 Q / O Open
From Output tpd Open
Under Test l GND tpLz/tpzL 2xVce
= t It GND
CL =30pF 500 0 PHZ/tPZH
(see Note A) I

Output

LOAD CIRCUIT Control

PRODUCT PREVIEW

& tpLz
Output ‘ \ | v
—————— Vee Waveform 1 | ‘ cc
Input % Vccel2 50; Vccl2 Slat2xVce | VoL +0.15V
| \ oV (see Note B) | . VoL
\ \ |
tPLH —¢—P H—b:— tPHL tpzH —W :4— —» & tPHz
‘ Output Vv
o OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

® Functionally Equivalent to QS3253 DGV, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® |solation Under Power-Off Conditions 10E [|1 o 16[] Vee
® Package Options Include Thin Very s1(]2 15[] 20E
Small-Outline (DGV), Small-Outline (DW), 1B4 |3 14]] S0
and Thin Shrink Small-Outline (PW) 1B3 |4 13]] 2B4
Packages 1B2 [|5 12[] 2B3
I 1B1[|6 11[] 2B2
description 1A []7 10]] 2B1
The SN74CBTLV3253 is a dual 1-0f-4 high-speed GND[ls - off 2

FET multiplexer/demultiplexer. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The select (SO, S1) inputs control the data flow. The FET multiplexers/demultiplexers are disabled when the
associated output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3253 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS
OE s1 S0

FUNCTION

A port = B1 port
A port = B2 port
A port = B3 port
A port = B4 port

I rr- - -
X I I r r
X I r I r

Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

F————————————————————————— A
1A i o—lsvill i °
— 5
: * W] I
1 [sw] E .
— 3
: |SW| i
N A Ls—lvil ! 10
|
: . |_|S_|Vl| ! 11
|
: . |_|S_|VL| i 12
: |_|S_|VL| P18
b T
s0 — >—T—l><>—l l l
L L L
2
s1 >_T—I>O ° ® ®
@ L @
10E ! >0 o ° ®
20E 15 >o ® ® ®

>
7T
®
|
Y M —— |
vs]

1B1

1B2

1B3

1B4

2B1

2B2

2B3

2B4
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SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e
Input voltage range, Vi (See Note 1) . ...... ...
Continuous channel CUITENt . ... .. e e e
Input clamp current, Ik (Vi/o < 0) oottt
Package thermal impedance, 83 (see Note 2): DGV package ..............c.ccoinnn...
DWpackage ..........ccoviiiiiiin.n.
PWopackage ............... ... ...
Storage temperature range, Tgpg -« .« v v v

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

-0.5Vto4.6V
-05Vto4.6V

128 mA
-50 mA
180°C/W
105°C/W
149°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VIK Vee =3V, I| =-18 mA -1.2 \Y%
] Vcc=3.6V, V| =Vcc or GND +1 MA
loff Vee =0, ViorVo=0t04.5V 10| pA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
At Control inputs |Vcc=3.6V, One inputat3V, Otherinputs at Vcc or GND 300 MA
Cj Control inputs | V=3V or0 pF
A port .
Cio(OFF) B port Vo=3Voro, OE =Vcc pF
Vieo I} = 64 mA
Vcc =23V, = I| =24 mA
TYPatVcc =25V
V=17V, Ij=15mA
fon Q
I| =64 mA
V| =0
Vcc =3V I| =24 mA
V| =24V, =15 mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV3253

LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM To +02V 03V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX

AorBt BorA
t ns
pd s AorB
ten S AorB ns
tdis S AorB ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Ve =25V £02V

O 2xVce
s00Q S1/ o Open
From Output
Under Test GND

CL =30 pF

(see Note A) I 500 Q

LOAD CIRCUIT

—————— Vee
Input %Vcch Veel2
| | oV

\ \
tPLH —¢—»l H—b“— tPHL
|

——— VoH
Output Vee/2 Vee/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST s1
tpd Open

tpLZ/tpzL 2xVce
tpHZ/tPZH GND

Output
Control

Output | vV,
Waveform 1 ‘ ‘ ce

Slat2xVcc | VoL +0.15V
(see Note B) | . VoL

\
tpzH —» = ¥ [ tPHZ

Output | ———— VoH

Waveform 2 VoH-0.15V

S1 at GND

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mMmoO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTLV3257
LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

Functionally Equivalent to QS3257
5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

Package Options Include Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3257 is a 4-bit 1-of-2 high-speed
FET multiplexer/demultiplexer. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DGV, DW, OR PW PACKAGE

(TOP VIEW)
S [ 1 U 16 ] VCC
1B1 []2 15[] OE
1B2 [|3 14[] 4B1
1A []4 13|] 4B2
2B1[]5 12]] 4A
2B2 [|6 11[] 3B1
2A[l7 10[] 3B2
GND [|8 o[l 3A

The select (S) input controls the data flow. The FET multiplexers/demultiplexers are disabled when the

output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3257 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS
— FUNCTION
OE S
L L A port = B1 port
L H A port = B2 port
H X Disconnect

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

4 —
1A

I | SW |
I| SwW I| 3
2A ! I| SW II >
I = 6
l SwW |
3A 9 I I| SW II 1
— 0
| SwW | !
an 2 I l_llsvv | “
I_ISW 13

__ 15
OE ®

>
&
L

1B1

1B2

2B1

2B2

3B1

3B2

4B1

4B2
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SN74CBTLV3257
LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto4.6V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto4.6V
Continuous channel CUIMTENTt . . ... e e e e 128 mA
Input clamp current, Ik (V)/o < 0) o oottt -50 mA
Package thermal impedance, 835 (see Note 2): DGV package ............cvviiiiiiinneann.. 180°C/W

DWpackage ..........cciiiiiiiiiiinn... 105°C/W

PWpackage ........... ... i, 149°C/W

Storage temperature range, Tgig —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES:

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
, _ Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vec=27V1t03.6V 2
, Vee=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vec=27V1t03.6V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
Vik Vcec =3V, l| =-18 mA -1.2 \
] Vcc =36V, V| =Vcc or GND +1 MA
loff Vee =0, ViorVo=0to 4.5V 10| pA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
At Control inputs [Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 MA
Cj Control inputs |V|=3Vor0 pF
c A port __ E
i Vo=3Vor0, OE=V
io(OFF) B port fe) or cc p
Vieo I) = 64 mA
Vec=23V, = I| =24 mA
TYPatVec =25V
V=17V, I =15 mA
fon Q
I} =64 mA
V| =0
Vcc =3V I =24 mA
V| =24V, =15 mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX

AorBt BorA
t ns
pd S AorB
ten S AorB ns
tdis S AorB ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Ve =25V +02V

O 2xVcc
so0q S/ o Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 500Q
LOAD CIRCUIT
—————— Vce
Input % Vcel2 Vcel2
\ \ oV
\ \
tpLH —¢—> H—b“— tPHL
\
——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVcce
tpHZ/tpZH GND

Output
Control

| & tpLz
Output ‘ ‘ | v
Waveform 1 ‘ ‘ cc
Slat2xVce | VoL +0.15V
(see Note B) | ———— VoL

|
tpzH —¥ e P

‘ﬂ—tPHZ

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@mMmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

{'f TEXAS
INSTRUMENTS

7-36 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN74CBTLV3257
LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

® Functionally Equivalent to QS3383 and DBQ, DGV, DW, OR PW PACKAGE
QS3L383 (TOP VIEW)
® 5-0 Switch Connection Between Two Ports BEN1 U 24(] Vee
® |solation Under Power-Off Conditions 1B1 |2 23]] 5B2
® ESD Protection Exceeds 2000 V Per 1A1 I3 22[] 5A2
MIL-STD-883, Method 3015; Exceeds 200 V m2fa 21flsm
Using Machine Model (C = 200 pF, R = 0) 1B2 5 20[] 5B1
® Latch-Up Performance Exceeds 250 mA Per 2Bl 6 10[] 482
JESD 17 2a1 [} 7 18[] 4A2
. . 2A2 4A1
® Package Options Include Shrink 8 !

. . 2B2 []o 16]] 4B1
Small-Outline (DBQ), Thin Very 381 [l 10 5[] 382
Small-Outline (DGV), Small-Outline (DW), 31 ] 3n2
and Thin Shrink Small-Outline (PW) oD 1 14] S
Packages 2 13

description

The SN74CBTLV3383 provides ten bits of high-speed bus switching or exchanging. The low on-state resistance
of the switch allows connections to be made with minimal propagation delay.

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high and BE is low.

The SN74CBTLV3383 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE

INPUTS INPUTS/OUTPUTS
BE BX 1A1-5A1  1A2-5A2

L L 1B1-5B1 1B2-5B2
L H 1B2-5B2 1B1-5B1
H X Z Z

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

logic diagram (positive logic)

 — 1
3 2
1A1 —e SW *—i
| i |
| — |
I SwW I
I I_i I
| [sv] |
. | ‘_i. | ]
1A2 : ® |_|:,.|sw| ® :
S S S A J
[ )
[ )
r o= 1
21 20
5A1 —e SW *—i
I ® I
I — I
I SW I
| I
I
. En :
22 I — \_i+ I 23
I ® SwW I
I I

5A2 @
S g L <
1

simplified schematic, each FET switch

1B1

1B2

[ ]

5B1

5B2
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, ik (Vo < 0)
Package thermal impedance, 835 (see Note 2): DBQ package
DGV package
DW package
PW package

Storage temperature range, Tstg

-0.5Vto4.6V
-05Vto4.6V
128 mA
-50 mA
103°C/W
139°C/W
81°C/w
120°C/W
................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES:
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

MIN  MAX| UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vec =27Vt 36V 2
_ Vec=23Vt027V 0.7
ViL Low-level control input voltage \%
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VIK Vcc =3V, | =-18 mA -1.2 \%
1] Vcc =36V, V| =Vcc or GND +1 MA
loff Vee =0, VjorVo=01t03.6V 10| pA
Icc Vcc=3.6V, lp=0, V| =Vcc or GND 10 MA
AICC§ Control inputs |Vcc=3.6V, One input at 3V, Other inputs at Vcc or GND 300 pA
Cj Control inputs |V|=3Vor0 35 pF
Cio(OFF) Vo=3Voro, BE=Vcc 13.5 pF
Vio I} =64 mA 5
Vece=23Y, 1= _
TYP atVeg =25V =24 mA >
V=17V, I =15 mA 27 40
ron' Q
I} = 64 mA
V=0
Vcc=3V I| =24 mA
V=24V, II=15mA 10 15

YN[ typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

*5‘ TEXAS
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SN74CBTLV3383

LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM o 02V +03V UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX
tod AorB B or A 0.15 025| ns
tod BX AorB 15 58| 15 47| ns
ten BE AorB 15 5.3 15 47| ns
tdis BE AorB 1 6 1 6 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Ve =25V £02V

O 2xVcc

500 Q SV O Open

GND
500 Q

LOAD CIRCUIT

From Output
Under Test
CL =30pF

(see Note A)

s

Input %VCC/Z
|

\ \
tPLH ——P H—b“— tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVce
tpHZ/tpZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

\
\
\ \
tpzH —b :4— —» ‘ﬂ—tPHZ

Output ———— VOH
Waveform 2 Voy - 0.15V
S1 at GND
ov

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpz and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

O 6V

From Output

Under Test GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— 3V
Input f 15V 15V
| \ ov
\
tPLH —H ‘4—“‘— tPHL
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy|_ are the same as tpg.

®@mmoOoO

500 Q SV O Open

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

® Functionally Equivalent to QS3384 and DBQ, DGV, DW, OR PW PACKAGE
QS3L384 (TOP VIEW)

® 5-0 Switch Connection Between Two Ports 10 1 U 24 Ve

® |solation Under Power-Off Conditions 1B1[J2 23]l 2B5

® ESD Protection Exceeds 2000 V Per 1AL [ 3 22[] 2A5
MIL-STD-883, Method 3015; Exceeds 200 V 1A2 [} 4 21]] 2A4
Using Machine Model (C = 200 pF, R = 0) 1B2 [| 5 20[] 2B4

® |atch-Up Performance Exceeds 250 mA Per 1B3 I} 6 19[] 2B3
JESD 17 1A3 [] 7 18]] 2A3

® Package Options Include Shrink i’;‘j 8 17% ;’;‘;
Small-Outline (DBQ), Thin Very 9 16 i
Small-Outline (DGV), Small-Outline (DW), 1B5 1310 15 i 2Bl
and Thin Shrink Small-Outline (PW) IAS a1 14 2A1
Packages GND [J 12 13|] 20E

description

The SN74CBTLV3384 provides ten bits of high-speed bus switching. The low on-state resistance of the switch
allows connections to be made with minimal propagation delay.

The device is organized as dual 5-bit bus switches with separate output-enable (OE) inputs. It can be used as
two 5-bit bus switches or one 10-bit bus switch. When OE is low, the associated 5-bit bus switch is on and port
A'is connected to port B. When OE is high, the switch is open, and a high-impedance state exists between the
two ports.

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L 1A1-1A5  2A1-2A5
L H 1A1-1A5 z
H L z 2A1-2A5
H H z Z

PRODUCTION DATA information is current as of publication date. Copyright 0 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

simplified schematic, each FET switch

1A1

1A5

10E

2A1

2A5

20E

11

14

22

13

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VG « - o vttt ettt e e e e e e e e -05Vto4.6V
Input voltage range, Vi (See NOte 1) . ... .o e -0.5Vto4.6V
ContinUOUS Channel CUIMENt . . ... e e e et ettt eeee e 128 mA
Input clamp current, ik (VI/o < O) oot -50 mA
Package thermal impedance, 035 (see Note 2): DBQ package .................. ..., 103°C/W
DGV package ... 139°C/W
DWopackage ..........coiiiiiiiiiiniinnan. 81°C/W
PWpackage .............. . i, 120°C/W
Storage temperature range, Tggg ... vovvvii i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vec=27V1t036V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =3V, I} =-18 mA -1.2 \%
I Vcc =36V, V| =Vccor GND +1 HA
loff Vee =0, ViorVo=01t03.6V 10| pA
Icc Vcc =36V, lp=0, V| =Vcc or GND 10 MA
Alcct | Controlinputs | Vec =3.6V, One input at 3V, Other inputs at Vcc or GND 300 MA
Cj Control inputs | V|=3Vor0 45 pF
Cio(OFF) Vo=3Voro, OE=Vcc 10 pF
Vio I| =64 mA
Vcc =23V, 1= I| = 24 mA
TYPatVcc =25V
V=17V, I|=15mA 27 40
fon® Q
I| =64 mA
V=0
Vcc =3V I =24 mA
Vi=24YV, I} =15 mA 10 15

T All typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.
1 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

& Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER FROM 10 0.2V 03V UNIT
(INPUT) (OUTPUT)
MIN  MAX [ MIN MAX
tod AorB BorA 0.35 025| ns
ten OE AorB 1 5 1 43| ns
tdis OE AorB 1 55 1 55| ns

The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

LOAD CIRCUIT

From Output
Under Test
CL=30pF

(see Note A)

s

Input %VCC/Z
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vccl/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVee
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| T
\

tpzH —¥ l— —P ﬂ_ tpHZ

Output |

Waveform 2
S1 at GND

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

O 6V

From Output

Under Test GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— 3V
Input f 15V 15V
| \ ov
\
tPLH —H ‘4—“‘— tPHL
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy|_ are the same as tpg.

®@mmoOoO

500 Q SV O Open

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 - OCTOBER 1998

® FEnable Signal Is SSTL_2 Compatible DBQ, DGV, DW, OR PW PACKAGE
® Flow-Through Architecture Optimizes PCB (TOP VIEW)
Lay(')ut | | Veeel] 1 Y., ]V_CC
® Designed to Be Used With 200 Mbit/s All] 2 23] OE
Double Data Rate (DDR) SDRAM A2[l 3 22[B1
Applications A3ll 2 21[] B2
® Switch On-State Resistance Is Designed to Adl] 5 201 B3
Eliminate the Series Resistor to the DDR A5l 6 19]] B4
SDRAM A6l]7  18|lBS
® Internal 10-kQ Pulldown Resistors to ATl 8 171 B6
Ground on the B Port A8l 9 16 [ B7
® Internal 50-kQ Pullup Resistor on the AIL10 15 % B8
Output-Enable Input GA’\TS 14 i :5190
. . 12 13
® Package Options Include Shrink

Small-Outline (DBQ), Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

This 10-bit FET bus switch is designed for 3-V to 3.6-V V¢ operation and SSTL_2 output-enable (OE) input
levels.

When OE is low, the 10-bit bus switch is on and port A is connected to port B. When OE is high, the switch is
open, and a high-impedance state exists between the two ports.

The FET switch on-state resistance is designed to replace the series terminating resistor in the SSTL_2 data
path.

The CBTLV3857 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 — OCTOBER 1998

logic diagram (positive logic)

2 22

Al [sw] B1

[ ] [ ]
R

: INT o

* - 13 °

A10 [sw] B10

Fe——————— .
I I
I I
I I
I I
I I

A— o o—|—B
I I
I I
I I
I I
I I
b —— ]

absolute maximum ratings over operating free-air temperature range (unless

Supply VOIAGE raNGE, VO o vt v ettt e e e e
Input voltage range (OE only), V| (SEe NOte 1) . .....oviriririiiiiieaeeinn,
Input voltage range (except OE), V| (see NOte 1) ..........c.oviinininaranannnn..
Continuous channel CUrTent . ... .. .. e
Input clamp current, ik (Vijo <0) .. oo
Package thermal impedance, 035 (see Note 2): DBQ package ....................

DGV package ....................

DWpackage .....................

PWpackage .....................
Storage temperature range, Tstg ..............................................

otherwise noted)’

...... -05Vto4.6V
-05VtoVec+05V
...... -05Vto4.6V
............. 48 mA
............ -50 mA
........... 103°C/W
........... 139°C/w
............ 81°C/W
........... 120°C/W
..... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV3857

LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 - OCTOBER 1998

recommended operating conditions (see Note 3)

MIN NOM MAX UNIT
Vce Supply voltage 3 3.3 3.6 \%
VREg Reference voltage (0.38 x Vc ) 1.15 1.25 1.35 \
VIH AC high-level control input voltage VREF + 350 mV \
VL AC low-level control input voltage VREE — 350 mV \
VIH DC high-level control input voltage VREF + 180 mV \
VIL DC low-level control input voltage VREE — 180 mV \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  mAX | uNIT
ViK Vee =3V, I} =-18 mA -12] v
OE 1| mA
1] A port Vcc=3.6V, V| =Vcc or GND = bA
B port +1 mA
VREF ] HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND mA
Ci | Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
V| =0, I =24 mA
oy Vo =3V V| =09V, I, =24 mA a
on V=125V, I} =24 mA
V=16V, I, =24 mA
loff veez? MQ
Vcc=3Vto3.6V, V=165V

T All typical values are at Vo = 3.3V, Ta = 25°C.
* Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)

Vcc =33V
PARAMETER FROM o t03V UNIT
(INPUT) (OUTPUT)
MIN MAX
thgS AorB BorA ns
ten E AorB ns
tdis OE AorB ns

§ The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 — OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vce =33V 0.3 VAND Vppg=25+0.2V

g A VDDQ *2 TEST s1
o0
From Output 500 @ / pen tpd Open
Under Test l GND tpLz/tpzL VDDQ * 2
CL =50 pF 00 0 tpHZ/tPZH GND
(see Note A) I
— = = Output t
Control ViH (AC)
LOAD CIRCUIT (low-level
enabling) VL (AC)8
Output
V|
—————— VDDQ Waveform 1 ‘ bbR
Input % VppQ/2 VppQ/2 Slat2xVppQ | VoL +0.15V
\ | oV (see Note B) | . VoL
\ \ |
tpLH ——P —»— tpHL tpzH —¥ — ﬂ— tPHZ

\ \ Output |

——— VoH Waveform 2

Output VbDQ/2 VDDQ/2 S1at GND
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

TVREF =038 x Ve
¥ VIH(AC) = VREE + 350 mV
§ V|L(AC) = VREE — 350 mV

NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; < 1.25 ns/V,
tf < 1.25 ns/V.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3861

LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

Functionally Equivalent to QS3861
5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

Flow-Through Architecture Optimizes PCB
Layout

Package Options Include Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3861 provides ten bits of
high-speed bus switching. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 10-bit bus switch.
When output enable (OE) is low, the 10-bit bus
switch is on and port A is connected to port B.
When OE is high, the switch is open and a
high-impedance state exists between the two
ports.

DGV, DW, OR PW PACKAGE
(TOP VIEW)

NC
Al
A2
A3
A4
A5
A6
A7
A8
A9
A10
GND

U

© 00 N O O b~ WN PP

=
N PO

24
23
22
21
20
19
18
17
16
15
14
13

] Vee
] OE
] B1
] B2
] B3
] B4
] B5
] B6
] B7
] BS
] B9
] B10

NC — No internal connection

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3861 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

L]
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

2 22
Al sw B1
S S
° °
[ ] 1 13 [ ]
A10 [sw] B10
23
OF {>o
simplified schematic, each FET switch
A B

(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

SUpPlY VOIAGE raNGE, VO G « -t vt ettt e e e -05Vto4.6V
Input voltage range, V| (SEe NOtE 1) . ... ot e -05Vto4.6V
Continuous channel CUIMTENt . . ... e e e e 128 mA
Input clamp current, ik (Vi/o < 0) oot -50 mA
Package thermal impedance, 035 (see Note 2): DGV package ...........ccooviiiiiiniinnna.n. 139°C/W

DWpackage ........ ..o, 81°C/W

PWpackage .............. ... il 120°C/W
Storage temperature range, Tggg ..« v v —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vec=27V1t036V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =3V, I} =-18 mA -1.2 \%
I Vcc =36V, V| =Vccor GND +1 HA
loff Vee =0, ViorVo=0t03.6 V 10| pA
Icc Vcc =36V, lp=0, V| =Vcc or GND 10 MA
Alcct | Controlinputs | Vec =3.6V, One input at 3V, Other inputs at Vcc or GND 300 MA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
Vio I| =64 mA
Vcc =23V, 1= I| = 24 mA
TYPatVcc =25V
V=17V, I|=15mA
fon® Q
I| =64 mA
V=0
Vcc =3V I =24 mA
Vi=24V, I} =15 mA

T All typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.

1 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
& Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

LOAD CIRCUIT

From Output
Under Test
CL=30pF

(see Note A)

s

Input %VCC/Z
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vccl/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVee
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ_tPHZ

\
|
\ \
tpzH —¥ |l
Output ‘
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Ve =33V+03V

02xVce
5000 S1/ o open
From Output
Under Test l GND
CL =50pF
(see Note A) I 500 Q
LOAD CIRCUIT

—————— Vce
Input % Vcel2 Vcel2
\ \ ov

\ \
tPLH ——P H———’r—tPHL
|

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tPZH GND
XVCch XVCch
\ \
M

tPZL-—ﬁ r—

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports

Isolation Under Power-Off Conditions

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTLV16210 provides 20 bits of
high-speed bus switching. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as dual 10-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 10-bit bus switches
or one 20-bit bus switch. When OE is low, the
associated 10-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

To ensure the high-impedance state during power
up or power down, OE should be tied to Ve
through a pullup resistor; the minimum value of
the resistor is determined by the current-sinking
capability of the driver.

The SN74CBTLV16210 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC [ 1 o 48|] 10E
1A1[] 2 47]] 20E
1A2[] 3 46]] 1B1
1A3 [] 4 45(] 1B2
1A4[]s 44]] 1B3
1A5 [} 6 43]] 1B4
1A6 ] 7 42|] 1B5
GND [] s 41|] GND
1A7 [} o 40]] 1B6
1A8[J10  39]] 1B7
1A9[J1a 38| 1B8
1A10[J12 37|l 1B9
2A1[l13 38|l 1B10
2A2[l14  35]]2B1
Vec[]1s  34]]2B2
2A3[J16  33]]2B3
GND[]17  32|] GND
2A4[l18  31]]2B4
2A5[]19  30[] 2B5
2A6[]20  29]] 2B6
2A7[|21  28]] 2B7
2A8[]22  27]] 2B8
2A9 |23 26]] 2B9
2A10 [J24  25|] 2B10

NC — No internal connection

INPUT
= FUNCTION
OE
L A port = B port
H Disconnect
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

2 46
1A1 1B1
[ ] [ ]
[ ] [ ]
* 1 % °
1A10 1B10
48
10E
13 35
2A1 2B1
o °
[ ] [ ]
* 25 °
2A10 2B10
47
20E
simplified schematic, each FET switch
A B

(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SUPPIY VOIAGE FANGE, VG « - oo v vt ettt et e e e e e e e e -05Vto4.6V
Input voltage range, Vi (See NOte 1) . ... .. i -05Vto4.6V
ContinUoUs Channel CUMTENt . . ... e e e e e et 128 mA
Input clamp current, Ijk (V] < 0) .ot e e -50 mA
Package thermal impedance, 635 (see Note 2): DGG package .............. ... ...t 89°C/W

DGV package ......... .. oo, 93°C/W

DLpackage ..........ooiiiiiiiiiiaaan 94°C/W
Storage temperature range, Totg ceveerr —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vec=27V1t036V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =3V, | =-18 mA -1.2 \%
I Vcc =36V, V| =Vcc or GND *1 HA
loff Vee =0, VjorVo=0t03.6V 10| pA
Icc Vcc =36V, lp=0, V| =Vcc or GND 10 MA
Alcct Control inputs |Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 MA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I| =64 mA
Vece =23V, V=0 oA A
TYPatVcc =25V [=4m
V=17V, I =15 mA
ron§ Q
I =64 mA
V=0
Vcc=3V I| =24 mA
Vi=24V, I} =15 mA

T All typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN MAX MIN MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL=30pF
(see Note A) I 5009
LOAD CIRCUIT

Input %VCC/Z
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vcel/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVcce
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

\
|
\ \ ‘
ﬂ—tPHZ

tpzH —P :4— —»

Output ———— VOoH
Waveform 2 VoH-0.15V
S1at GND
oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
S1 TEST S1
From Output 500 Q / © Open tnd Open
Under Test GND p
CL =50 pF tpLz/tpzL 6V
L= tpHz/t GND
(see Note A) I 500 Q PHZPZH
L — L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;fl.sv 15V Slat6V
\ oV (see Note B)
\ \
tPLH —H ‘4—“‘— tPHL Output
| ——— VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy|_ are the same as tpg.

®@mmoOoO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports

Isolation Under Power-Off Conditions

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTLV16211 provides 24 bits of
high-speed bus switching. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as dual 12-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 12-bit bus switches
or one 24-bit bus switch. When OE is low, the
associated 12-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

To ensure the high-impedance state during power
up or power down, OE should be tied to Ve
through a pullup resistor; the minimum value of
the resistor is determined by the current-sinking
capability of the driver.

The SN74CBTLV16211 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 12-bit bus switch)

DGG, DGV, OR DL PACKAGE

NC
1A1
1A2
1A3
1A4
1A5
1A6

GND
1A7
1A8
1A9

1A10
1A11
1A12
2A1
2A2
Vee
2A3

GND
2A4
2A5
2A6
2A7
2A8
2A9

2A10
2A11
2A12

NC — No internal connection

(TOP VIEW)

U _
1 56[] 10E
2 55]] 20E
3 54]] 1B1
4 53[]1B2
5 52[]11B3
6 51|] 1B4
7 50] 1B5
8 49|] GND
9 48[l 1B6
10 47[]l1B7
1 4e[l1Bs
12 45]]1B9
13 44[]1B10
14 a3]]1B11
15 42[]1B12
16 41[l2B1
17 40[l2B2
18 39[]2B3
19 38[leND
20  37[]2B4
21 36|]2B5
22 35[]2B6
23 34[]2B7
24  33[]2B8
25 32[]2B9
26 31|]2B10
27 30[l2B11
28 29[]2B12

INPUT
= FUNCTION
OE
L A port = B port
H Disconnect
PRODUCT PREVIEW information concerns products in the formative or . Copyright [ 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTLV16211

LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

20E

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless

2 54
[sw] 1B1
T .
[ ]
14 2 °
[sw] 1B12
56 {>o
15 41
[sw] 2B1
T .
[ ]
28 29 ®
[sw] 2B12
55 {>o

(OE)

otherwise noted)t

SUPPIY VOIAGE FANGE, VG« - oo vttt et e et e e e e e -0.5Vto4.6V
Input voltage range, Vi (See NOte 1) . ... ..o -05Vto46V
ContinUOUS Channel CUITENt . . ... e e et e ettt e e 128 mA
Input clamp current, ljk (V] < 0) oo -50 mA
Package thermal impedance, 635 (see Note 2): DGG package ................. ...t 81°C/W

DGVpackage ............. .. 86°C/W

DLpackage .........cciiiiniiiiiiiiinann. 74°C/W
Storage temperature range, Totg ceeee —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vec=27V1t036V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =3V, I} =-18 mA -1.2 \%
I Vecc =36V, V| =Vcc or GND *1 HA
loff Vee =0, ViorVo=0t03.6 V 10| pA
Icc Vcc =36V, lp=0, V| =Vcc or GND 10 MA
Alcct | Controlinputs | Vec =3.6V, One input at 3V, Other inputs at Vcc or GND 300 MA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vcc pF
I| =64 mA
Vce =23V, V=0 oA A
TYPatVcc =25V [=4m
V=17V, I =15 mA
fon® Q
I =64 mA
V=0
Vecc=3V I =24 mA
Vi=24V, I} =15 mA

T All typical values are at Vcc = 3.3 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM o £0.2V £0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tpd " AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL=30pF
(see Note A) I 5009
LOAD CIRCUIT

Input %VCC/Z
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vcel/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 2xVcce
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

\
|
\ \ ‘
ﬂ—tPHZ

tpzH —P :4— —»

Output ———— VOoH
Waveform 2 VoH-0.15V
S1at GND
oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t;<2ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
S1 TEST S1
From Output 500 Q / © Open tnd Open
Under Test GND p
CL =50 pF tpLz/tpzL 6V
L= tpHz/t GND
(see Note A) I 500 Q PHZPZH
L — L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;fl.sv 15V Slat6V
\ oV (see Note B)
\ \
tPLH —H ‘4—“‘— tPHL Output
| ——— VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy|_ are the same as tpg.

®@mmoOoO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 4-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® |[solation Under Power-Off Conditions (TOP VIEW)
® Break-Before-Make Feature sollz J s56] S1
® Package Options Include Plastic Thin 1A1 12 55(] s2
Shrink Small-Outline (DGG), Thin Very 1A2 )3 54]] 1B1
Small-Outline (DGV), and 300-mil Shrink a1l 53[] 1B2
Small-Outline (DL) Packages 2a2[]s 521 2B1
o 3a1(]e s51[]2B2
description 3a2(]7 50[]3B1
The SN74CBTLV16212 provides 24 bits of eNDlls  ssflonD
high-speed bus switching or exchanging. The low 4AL Y9 48[l 382
on-state resistance of the switch allows apafjao a7flaps
connections to be made with minimal propagation SA1 L1 a6[] 482
delay, sa2[]12  4s[lsB1
6a1ll13  44[lsB2
The _device operates as a 24_—bit bus switch ora 62 [114 43[] 6B1
12-bit bus exchanger, which provides data a1z 42[leB2
exchanging between the four'5|gnal ports via the 7a2ll16  41[l7B1
data-select (SO, S1, S2) terminals. Vec 17 a0[l7B2
The SN74CBTLV16212 is specified by the sa1[lis  39[leB1
break-before-make design to have no through GND | 19 38[lGND
current when switching directions. 8A2 |20 37[l8B2
The $N74CBTLV16212 is characterized for gﬁ; z; 22 %ZE;
operation from —40°C to 85°C. 10a1 [ 23 34] 1081
10A2[J2a  33[]10B2
1na1fl2s  s2[11B1
1A2[]26  31[]11B2
12a1[]27  3o[]12B1
12a2[]28 29[l 12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 s1 S0 Al A2
L L L 4 z Disconnect
L L H B1 z Al port = B1 port
L H L B2 z Al port = B2 port
L H H 4 B1 A2 port = B1 port
H L L 4 B2 A2 port = B2 port
H L H Z Z Disconnect
Al port = B1 port
H H L Bl B2 A2 Bort =B2 Eort
Al port = B2 port
H H H B2 Bl A2 Eort =B1 gon
PRODUCT PREVIEW information concerns products in the formative or . Copyright 00 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
Shange of iscantinge hese produgs wiout notice. 1o+ o © b TEXAS
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PRODUCT PREVIEW

SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

e e e e
11 =2 : ® [sw] A
| =
[ ]
I sw
| T
Mo ]
| SW
] T
| 53
1A2 I ® 1B2
° | °
° | RN RO SRR °
[ [ o e e o e e e e o e e e e [
27 | 30
12A1 ﬂ H 12B1
|
| =
' SwW
| |
: [sw]
28 ! L‘__,‘ 29
12A2 I ® 12B2
|
b ]
so— >—r>o l l
L L @
56
s1 >—r>o °
L L L L L
55
s2 >—r>o . .
@ L L L 4
i
‘U TEXAS
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SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

simplified schematic, each FET switch

(CE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORRAGE raNge, VoG « v v ettt et e e e e e -0.5Vto4.6V
Input voltage range, Vi (See Note 1) . ... ... -05Vto4.6V
Continuous channel CUITENT . ... ... e e e e e 128 mA
Input clamp current, LIk (V] < 0) oot e e e -50 mA
Package thermal impedance, 83 (see Note 2): DGG package ............. .o, 81°C/W
DGVpackage ..., 86°C/W
DLpackage .......c.coouiiiiii i 74°C/W
Storage temperature range, Tgpg -« .« v v vve e —65°C to 150°C
1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 Vv
) ] Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vec=27V1t03.6V 2
) Vee=23Vto2.7V 0.7
VIL Low-level control input voltage \Y
Vec=27V1t03.6V 0.8
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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PRODUCT PREVIEW

SN74CBTLV16212

LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT mAXx| uNIT
VIK Vce =3V, I| =-18 mA -1.2 \Y
Iy Vec =36V, V| =Vcc or GND #1| pA
loff Vee =0, VjorVpo=0t03.6V 10| pA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
AICCjF Control inputs |Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 HA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF
I} = 64 mA
Vece =23V, V=0 ATy
TYPatVcc =25V |=<2m
V=17V, I|=15mA
ron® Q
| = 64 mA
V=0
Vecc=3V I| =24 mA
V=24V, I|=15mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.
¥ This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER FROM o +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tod AorB BorA ns
tpd S BorA ns
ten S AorB ns
tdis S AorB ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

8-18
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SN74CBTLV16212

LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVcc

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 500Q
LOAD CIRCUIT

Input % Vcel2
\
——— VOH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST s1
tod Open
tpLz/tpzL 2xVee
tPHZ/tPZH GND

Vece
Output
Veel2 Veel2
Control X cc X cc
‘ ‘ oV
tpzL —J‘ - —D} I tpLz
Output ‘ |
WaveforrI: 1 ‘ } Vee
Slat2xVcc | VoL +0.15V
(see Note B) | | ———— VoL
\
tpzH —¥ ‘“— —» ¢ tphz
Output ———— VOH
Waveform 2 VoH-0.15V
S1 at GND
atG oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03V

o6V
S1 TEST S1
From Output 500 @ / © Open tod Open
Under Test GND P
CL =50 pF tpLZ/tpzL 6V
L= tpHZ/t GND
(see Note A) I 500 Q PHZTPZH
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input 7f1.5v 15V Slat6V
\ oV (see Note B)
\ \
tPLH H ‘4—“— tPHL output
‘ ——— VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

4-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions
Break-Before-Make Feature

Packaged in Plastic Thin Shrink
Small-Outline Package

description

The SN74CBTLV16235 is an 18-bit 1-of-2 FET
multiplexer/demultiplexer used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
path. This device can be used for memory
interleaving, where two different banks of memory
need to be addressed simultaneously.

The device is organized as a dual 9-bit 1-of-2
multiplexer/demultiplexer with separate control
inputs. It can be wused as two 9-bit
multiplexer/demultiplexers or as one 18-bit
multiplexer/demultiplexer. Two select (S0 and S1)
inputs control the data flow. When the test (TO and
T1) inputs are asserted, port A is connected to
both ports B1 and B2. The control inputs can be
driven with a 5-V CMOS, a 5-V TTL, a low-voltage
TTL, or an SSTL_3 driver.

The SN74CBTLV16235 is specified by the
break-before-make design to have no through
current when switching directions.

The SN74CBTLV16235 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 9-bit multiplexer/demultiplexer)

1A
2B1
2B2
3A
4B1
4B2
5A
6B1
6B2
TA
8B1
8B2
GND

Vee

10B1
10B2
11A
12B1
12B2
13A
14B1
14B2
15A
16B1
16B2
17A
18B1
18B2
GND
TO
T1

INPUTS
FUNCTION
T S
L L A port = B1 port
L H A port = B2 port
H X A port = B1 port = B2 port

DGG PACKAGE

(TOP VIEW)
1 Y 64[] 1B1
2 63[] 1B2
3 62|] 2A
4 61[] 3B1
5 60[] 3B2
6 s9[] 4A
7 58[] 5B1
8 57[] 5B2
9 56[] 6A
10 ss5[]7B1
11 s54]] 7B2
12 s3] 8A
13 s52[] GND
14  s1]]vCC
15  so0[] 9B1
16 49|]9B2
17 48[] 10A
18 47[] 11B1
19 46|] 11B2
20  45[]12A
21 44[]13B1
22 43]] 13B2
23 42[]14A
24 41[] 15B1
25  40]] 15B2
26 39|] 16A
27 38[] 17B1
28 37|] 17B2
29  36[] 18A
30 35| GND
31 34[]] SO
32 33]s1

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS
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PRODUCT PREVIEW

SN74CBTLV16235

LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

1

64

8-22

1A T@ 1B1
: | SwW I o 1B2
. T .
[ ]
[ ]
15 50
9A T@T 9B1
|| SwW ; i 9B2
34
TO 3 > i
48 16
10A T@ 10B1
— 17
: SW 10B2
° ‘_|__, o
[ )
[
36 28
18A T@T 18B1
29
[sw] 1882
33
s1 >—T—[><>J
T1 e > o
i
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SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

simplified schematic, each FET switch

(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPIY VORAGE NG, VG « v v ettt et e et e e e e -05Vto4.6V
Input voltage range, Vi (See Note 1) . ... ... -05Vto4.6V
Continuous channel CUMTENt . . ... e e e e e e 128 mA
Input clamp current, LIk (V] < 0) oo oot e e e —-50 mA
Package thermal impedance, 8ja (See NOte 2) .. ... .ot e 73°CIW
Storage temperature range, Totg coveee —65°C to 150°C
1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
_ _ Veec=23Vt027V 1.7
VIH High-level control input voltage Vv
Vcc=27V1t03.6V 2
_ Vcec=23Vt027V 0.7
VL Low-level control input voltage \
Vee=27V1t03.6V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PRODUCT PREVIEW

PARAMETER TEST CONDITIONS MIN TYPT mAXx| uNIT
VIK Vce =3V, | =-18 mA -1.2 \Y
| Vcc=3.6V, V| =Vcc or GND 5 MA
loff Vee =0, VjorVo=0t03.6V 10| pA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
AICCjF Controlinput [Vcc=3.6V, One input at 3V, Other inputs at Vcc or GND 300 HA
Cj Controlinput | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
I, = 64 mA
Vece =23V, V=0 ATy
TYPatVcc =25V |=<2m
V=17V, I, =15 mA
ron® Q
I, =64 mA
V=0
Vcc=3V I| =24 mA
V=24V, I, =15 mA

T Al typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.
8§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER FROM o +0.2V 0.3V UNIT
(INPUT) (OUTPUT)
MAX MIN  MAX
tod AorB BorA ns
ten S AorB ns
tdis S AorB ns
ten T AorB ns
tdis T AorB ns

11 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

8-24

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
S1 /7 o Open TEST s1
From Output c00Q / P tpd Open
GND
Under Test l tpLZ/tPzL 2xVee
CL =30pF tpHZ/tPZH GND
(see Note A) I S00Q
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— vVce Waveform 1
Input % Vcel2 Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T VoL
\ \ \
tpLH ——»] —— tpL tpzH —¥¥ ‘“— —» @ tpHz
‘ ‘ Output
——— VoH Waveform 2
Output Veel2 Vcel2 S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf< 2 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpyz are the same as tgjs.
F. tpzL and tpzH are the same as tep.
G. tpLH and tpy_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16235

LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

02xVce
S1
From Output 500 Q O Open
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
—————— Vce
Input #Vcel2 veel2
| | ov
| |
tpLH ——» u—;‘t— tPHL
|
——— VoH
Output Veel2 V2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 2xVee

tpHZ/tPZH GND

Output
Control

vce
XVCcl 2 XVCcl 2
‘ oV

|
tpzL —J‘ L —D}

& tpLz
Output ‘ ‘ | v
Waveform 1 ‘ ‘ cc
Slat2xVcc | Veel2 VoL +0.3V
(see Note B) | ———— VoL

|
tpzH —¥ e P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpyz are the same as tyjs.
tpz and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

4-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions
Make-Before-Break Feature

Internal 500-Q Pulldown Resistors to
Ground

Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTLV16292 is a 12-bit 1-of-2
high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

When the select (S) input is low, port A is
connected to port B1 and Ryt is connected to
port B2. When S is high, port A is connected to
port B2 and Ry is connected to port B1.

The SN74CBTLV16292 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE

lNF;UT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

DGG, DGV, OR DL PACKAGE

S
1A
NC
2A
NC
3A
NC
GND
4A
NC
5A
NC
6A
NC
A
NC
Vee
8A
GND
NC
9A
NC
10A
NC
11A
NC
12A
NC

NC — No internal connection

(TOP VIEW)
)

1 56 [INC

2 55 [INC

3 54 []1B1

4  s3[l1B2

5  s520l2B1

6 51 [] 282

7 50 |1 381

8 49 [IGND
o  4sll3B2

10 47[l4B1

1 46|l4aB2

12 45[lsB1

13 44|]sB2

14 43[]eB1

15 42[]leB2

16 41[l7B1

17 40[]7B2

18 39|sB1

19  38lleND
20 37[lsB2

21 36|]9B1

22 35[]9B2

23 34[]l10B1
24 33|]10B2
25 32[]]11B1
26 31|]11B2
27 30[]12B1
28 29[]12B2

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTLV16292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

logic diagram (positive logic)

I — 1
2 54
1A | e Sw }
R :
R
| — INT I
° | Moo |
. | T SW I
) I - .j_, RINT J I
I I
I m I 53
I I
I I
I PR SN A |
Fr—————————————— 1
27 | — | 30
12A —e SwW i
LT [ |
RINT
I — I
I I
I T SwW I
=R
I | 29
I [sw] }
I I
I I
I PR SN A .l

L
L 2
S S |

@

1B1

1B2

12B1

12B2
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SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto4.6V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto4.6V
ContinUoUs Channel CUITENT . .. .. . e e e e e 128 mA
Input clamp current, LIk (V1< 0) oot e e e e e e -50 mA
Package thermal impedance, 83 (see Note 2): DGG package ............. .o, 81°C/W

DGVpackage ... 86°C/W

DLpackage .......c.coouiiuiiiiiii i 74°C/W
Storage temperature range, Tgpg -« .« v v vne e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
, _ Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vec=27V1t03.6V 2
, Vee=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vec=27V1t03.6V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VK Vecec =3V, I|=-18 mA -1.2 \
] Vcc=3.6V, V| =Vcc or GND +1 MA
loff Vce =0, ViorVo=0t0 3.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
At Control input  |Vcc=3.6V, One inputat3V, Otherinputs at Vcc or GND 300 MA
Cj Controlinput |V;=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
RINT | B1or B2 Vee =33V, lo=4mA 500 Q
I} = 64 mA
Vece =23V, V=0 oA
TYPatVoc =25V |=ze2m
V=17V, I} =15mA
ron Q
I} = 64 mA
V=0
Vcc =3V I| =24 mA
Vi=24V, lj=15mA
Tl typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV16292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN MAX MIN MAX
tpdT AorB BorA ns
ten S AorB ns
tdiS S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO 0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tder AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER DESCRIPTION 0.2V +0.3V UNIT
MIN  MAX| MIN MAX
tmbbi Make-before-break time ns

¥ The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
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SN74CBTLV16292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

Sl/‘ t Open
500 Q O Open pd p
FrSmeu_trpu: GND tpLZ/tPZL 2xVce
naer les
o =30 l tpHZ/tPZH GND
L =30pF
(see Note A) I 5009
LOAD CIRCUIT utpu Veel2 Veel2
Control | oV
\
tpzL —J‘ - —D} [ tpLz
Output ‘ ‘ |
2 xVeel3
—————— Vce Waveform 1 | | cc
Input % Vce/2 Sk Vce/2 Slat2xVcc | VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ |
tPLH ——P H—P‘—‘ tPHL tpzH —¥ ‘“— —» ¢ tphz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vcel2 S1 at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tgp.

tpH and tpy|_ are the same as tpg.

w

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03V

o6V
S1 TEST S1
From Output 500 @ / © Open tod Open
Under Test GND P
CL =50 pF tpLZ/tpzL 6V
L= tpHZ/t GND
(see Note A) I 500 Q PHZTPZH
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;fl.sv 15V Slat6V \
\ oV (see Note B) } ———— VoL
\ \ tpHZ P &
tPLH H H—ﬂ‘— tPHL output tPZH ‘“— \
———— VoH
‘ ——— VoH Waveform 2 Ve — 0.3V
OH~-0.
Output 15V 15V S1at GND LSV
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

4-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions
Make-Before-Break Feature

Internal 500-Q Pulldown Resistors to
Ground

A-Port Inputs/Outputs Have Equivalent
25-Q Series Resistors, So No External
Resistors Are Required

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

NOTE: For order entry:
The DGG package is abbreviated to G, and
the DGV package is abbreviated to V.

description

The SN74CBTLV162292 is a 12-bit 1-of-2
high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

When the select (S) input is low, port A is
connected to port B1 and Ryt is connected to
port B2. When S is high, port A is connected to
port B2 and Ry is connected to port B1.

The A-portinputs/outputs include equivalent 25-Q
series resistors to reduce overshoot and
undershoot.

The SN74CBTLV162292 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE

INPSUT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

DGG, DGV, OR DL PACKAGE

S
1A
NC
2A
NC
3A
NC
GND
4A
NC
5A
NC
6A
NC
A
NC
Vee
8A
GND
NC
9A
NC
10A
NC
11A
NC
12A
NC

NC — No internal connection

(TOP VIEW)
U

1 56 [INC

2 55 [INC

3 54 []1B1

4  s3[]iB2

5  s520l2B1

6 51 ] 2B2

7 50 |1 3B1

8 49 [IGND
9  4sll3B2

10 47[l4B1

11 46[]4B2

12 45]l5B1

13 44[l5B2

14 43[leB1

15 42[leB2

16 41[]7B1

17 40[]7B2

18 39[]8B1

19  38|JGND
20 37[lsB2

21 36|91

22 35[]9B2

23 34[l10B1
24  33|]10B2
25 32[]]11B1
26 31|]11B2
27 30[]12B1
28 29[]12B2

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTLV162292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

logic diagram (positive logic)

I — 1
1A 2 | SwW } > 1B1
R |
R
| — INT I
| | L ‘_ESW |
| - |
I I
L4 | T SW |
e i
| I
| [sw] } 5 1B2
I I
I | U
I PR SN A | °
= H
12A a —o SW | © 12B1
ARSI
RINT
I — I
| | L ‘_ESW |
| ) |
I I
I N SW I
=Rl
| I
| [sw] } 2 12B2
I I
I |
S R A J
14[>O_._[>07
S
simplified schematic, each FET switch
r——————— |
I I
I I
I I
I I
I I
A | ® 0 I B
I I
I I
I I
I I
I I
b — —d
(OE)
{i,
TEXAS
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SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

SUPPlY VORAGE raNgE, VoG « v v ittt e e e e e -05Vto4.6V
Input voltage range, Vi (See Note 1) . ...... ... -0.5Vto4.6V
ContinUoUs Channel CUITENT . .. .. . e e e e e 128 mA
Input clamp current, LIk (V1< 0) oot e e e e e e -50 mA
Package thermal impedance, 83 (see Note 2): DGG package ............. .o, 81°C/W

DGVpackage ... 86°C/W

DLpackage .......c.coouiiuiiiiiii i 74°C/W
Storage temperature range, Tgpg -« .« v v vne e —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
, _ Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vec=27V1t03.6V 2
, Vee=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vec=27V1t03.6V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VK Vecec =3V, I|=-18 mA -1.2 \
] Vcc=3.6V, V| =Vcc or GND +1 MA
loff Vce =0, ViorVo=0t0 3.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 MA
At Control input  |Vcc=3.6V, One inputat3V, Otherinputs at Vcc or GND 300 MA
Cj Controlinput |V;=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
RINT | B1or B2 Vee =33V, lo=4mA 500 Q
I} = 64 mA
Vece =23V, V=0 oA
TYPatVoc =25V |=ze2m
V=17V, I} =15mA
ron'l Q
I} = 64 mA
V=0
Vcc =3V I| =24 mA
Vi=24V, lj=15mA
Tl typical values are at Vcc = 3.3 V (unless otherwise noted), Tp = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV162292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO +0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN MAX MIN MAX
tpdT AorB BorA ns
ten S AorB ns
tdiS S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER FROM TO 0.2V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX
tder AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc=25V | Vcc=33V
PARAMETER DESCRIPTION 0.2V +0.3V UNIT
MIN  MAX| MIN MAX
tmbbi Make-before-break time ns

¥ The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
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SN74CBTLV162292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

Sl/‘ t Open
500 Q O Open pd p
FrSmeu_trpu: GND tpLZ/tPZL 2xVce
naer les
o =30 l tpHZ/tPZH GND
L =30pF
(see Note A) I 5009
LOAD CIRCUIT utpu Veel2 Veel2
Control | oV
\
tpzL —J‘ - —D} [ tpLz
Output ‘ ‘ |
2 xVeel3
—————— Vce Waveform 1 | | cc
Input % Vce/2 Sk Vce/2 Slat2xVcc | VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ |
tPLH ——P H—P‘—‘ tPHL tpzH —¥ ‘“— —» ¢ tphz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vcel2 S1 at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tgp.

tpH and tpy|_ are the same as tpg.

w
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Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03V

o6V
S1 TEST S1
From Output 500 @ / © Open tod Open
Under Test GND P
CL =50 pF tpLZ/tpzL 6V
L= tpHZ/t GND
(see Note A) I 500 Q PHZTPZH
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;fl.sv 15V Slat6V \
\ oV (see Note B) } ———— VoL
\ \ tpHZ P &
tPLH H H—ﬂ‘— tPHL output tPZH ‘“— \
———— VoH
‘ ——— VoH Waveform 2 Ve — 0.3V
OH~-0.
Output 15V 15V S1at GND LSV
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t; <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

® B-Port Outputs Are Precharged by Bias
Voltage to Minimize Signal Distortion
During Live Insertion

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTLV16800 provides 20 bits of
high-speed bus switching. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay. The device
also precharges the B port to a user-selectable
bias voltage (BIASV) to minimize live-insertion
noise.

The device is organized as dual 10-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 10-bit bus switches
or one 20-bit bus switch. When OE is low, the
associated 10-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, a high-impedance state exists between
the two ports, and port B is precharged to BIASV
through the equivalent of a 10-kQ resistor.

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
BIASV [] 1 o 48|] 10E
1A1 (]2 47[] 20E
1A2 (] 3 46] 1B1
1A3[] 4 45(] 1B2
1A4[] 5 44]] 1B3
1A5 [ 6 43|] 1B4
1A6 [] 7 42|] 1B5
GND [] 8 41|] GND
1A7 ] 9 40|] 1B6
1A8 10  39f] 1B7
1A9[J11 s8]l 1B8
1A10 [J12  37[J1B9
2A1[l13  36|] 1B10
2A2[l14  3s[]2B1
Vee [J1s 34|l 2B2
2A3[]16  33|]2B3
GND [J17  32[lGND
2A4 (|18 31]] 2B4
2A5[]19  30[] 2B5
2a6 [|20 29[ 2B6
2a7[l21 28] 2B7
2A8[|22  27[] 2B8
2A9 [123  26[] 2B9
2A10[J24  25[] 2B10

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV16800 is characterized for operation from —40°C to

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Aport=Z
B port = BIASV

85°C.

PRODUCT PREVIEW information concerns products in the formative or o
design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. l EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTLV16800

LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

- 46
SW

12

36

__ 48

13

35

24

25

47

r——====" a
I I
I I
I I
I I
I I
A—1 P S— B
I I
I I
I I
I I
I I
| R G, o
(OE)

BIASV

1B1

[ ]

1B10

2B1

[ ]

2B10
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SN74CBTLV16800

LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, Vcc
Bias voltage range, BIASV
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, ik (V| < 0)
Package thermal impedance, 835 (see Note 2): DGG package

DGV package

DLpackage .................
................................................... —65°C to 150°C

......................................................... -05Vto46V
......................................................... -05Vto46V
........... -0.5Vto4.6V
.............................................................. 128 mA
........................................................... -50 mA
................. 89°C/W
................. 93°C/W
................. 94°C/W

Storage temperature range, Tgig

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN  MAX | UNIT
Vce Supply voltage 2.3 3.6 \Y
BIASV Bias voltage 0 Vcc \
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VIL Low-level control input voltage \Y
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| uNIT
VK Vcc =3V, I|=-18 mA -1.2 \Y
| Vcc=3.6V, V| =Vcc or GND *1 HA
loff Vce =0, ViorVo=0t03.6 V 10| pA
o Vee =3V, BIASV =24V, Vo=0 0.25 mA
Icc Vcc=3.6V, lo =0, V| =Vcc or GND 10 HA
Alcc’ Control inputs |Vcc=3.6V, One inputat 3V, Other inputs at Vcc or GND 300 HA
Cj Control inputs | V=3V or0 pF
Co(OFF) Vo=3Vor0, Switch off pF
Vio I} = 64 mA
Vcec =23V, 1= _
TYP at Voo = 2.5V I =24 mA
V=17V, I =15mA
ronﬂ Q
I} = 64 mA
V=0
Vec =3V I =24 mA
V=24V, I =15 mA

f All typical values are at Ve = 3.3 V (unless otherwise noted), Ta = 25°C.
8 This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

*5‘ TEXAS
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PRODUCT PREVIEW

SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

Vcc =25V Vcc =33V
PARAMETER TEST FROM TO £02V +03V UNIT
CONDITIONS (INPUT) (OUTPUT)
MIN  MAX MIN  MAX

tder AorB BorA ns
tpzH BIASV = GND _

OE AorB ns
tpzL BIASV =3V
t BIASV = GND _
PHZ OE AorB ns
tpLz BIASV =3V

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vee=25V£02V

02xVce
500 Q SV O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5009
LOAD CIRCUIT
—————— Vce
Input % Vcel2 Vcel2
\ \ oV
\ \
tPLH —¢——» H—P“— tPHL
\
——— VOoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST S1
tpd Open

tpLz/tpzL 2xVcce
tpHZ/tpZH GND

Output
Control
(low-level
enabling)
Output
Waveform 1 ‘
Slat2xVcc ‘ VoL +0.15V
(see Note B) | . VoL
\
tpzH —¥ :4— —» @ tpHz
Output ———— VOoH
Waveform 2 VoH-0.15V
S1 at GND 0
\

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, t;< 2 ns.
D. The outputs are measured one at a time with one transition per measurement.
E

. tpLH and tpy_are the same as tpqg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
S1 TEST S1
From Output 500 Q / © Open tnd Open
Under Test GND p
CL =50 pF tpLz/tpzL 6V
L= tpHz/t GND
(see Note A) I 500 Q PHZPZH
L — L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
—————— 3V Waveform 1
Input ;fl.sv 15V Slat6V
\ oV (see Note B)
\ \
tPLH —H ‘4—“‘— tPHL Output
| ——— VoH Waveform 2
Output 15V 15V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy|_ are the same as tpg.

®@mmoOoO

Figure 2. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV WidebusO

Application Reports

Mechanical Data
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARENOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1995, Texas Instruments Incorporated
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What Are Texas Instruments Crossbar Switches?

Crosshar switchesarehigh-speed bus-connect devices. Each switch consistsof ann-channel M OStransi stor drivenby aCMOS
gate. When enabled, the n-channel transistor gate is pulled to V¢ and the switch is on. These devices have an on-state
resistance of approximately 5 Q and a propagation delay of 250 ps. They are capable of conducting a current of 64 mA each.
Thetransistor clamps the output at =1 V |less than the gate potential, regardless of the level at the input pin. Thisis one of the
n-channel transistor characteristics (see Figures 1 and 2). Note the =1-V difference between the gate (V) and the source
(V) at any point on the graph.

5.0

4.5

4.0 3

35

3.0

25

2.0

V- Output Voltage —V

15

1.0

0.5

3 35 4.0 4.5 5.0
Vce - Supply Voltage — V

Figure 1. Output Voltage Versus Supply Voltage



T
Vcc=5V
4
>
|
o
g 3
S
5
o
5 2
e}
|
>O
1
0
0 1 2 3 4 5

V| —Input Voltage — V
Figure 2. Output Voltage Versus Input Voltage

Theon-stateresistance(rqp) increasesgradual ly with V| until V| approachesV cc — 1V, wherergp rapidly increases, clamping
Voat Ve — 1V (seeFigure3). Also, by thenature of the n-channel transistor design, theinput and output terminalsarefully
isolated when the transistor is off. L eakage and capacitance areto ground and not between input and output, which minimizes
feedthrough when the transistor is off.

16 .
14 /

12 /
10 /

Ton ™~ On-State Resistance — Q
[e0]
/\

0 0.5 1.0 15 2.0 25 3.0 3.5
V| —Input Voltage — V

Figure 3. On-State Resistance Versus Input Voltage
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Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided

Thesedevicesalso can provide bidirectional 5-V to 3-V translation with minimal propagation delay or direction control, using
only a5-V supply lineand adiode. Figure4illustratesthisapplication. A 4.3-V V¢ can becreated by placing adiode between
V cc and the switch. This causes gate voltage of 4.3V due to the diode drop of approximately 0.7 V. This drop, coupled with
the gate-to-source drop of 1V, brings V g to amaximum 3.3-V level that can be used to drive asignal in a3-V environment.

Thesedevicesconsumevery littlecurrent (Icc = 3pA). Thiscurrentisnot satisfactory for the diodeto operate. Using aresistor
from the cathode of the diode to GND allows more current from the supply voltage, causing the diode to operate and to clamp
at the specified 4.3 V (see Figure 4). The recommended value of theresistor is 1 kQ or less.

Vcc=5V

R
OE
Vg =43V
/ TTL-Level Signal
3-V CPU <4+> '\ <4+—> 5-V Memory
3.3V MAX
3-V Memory 4> <) 5-VI/O
3V 4—» 5V

Figure 4. 5-V TTL to 3-V TTL Translator System

Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems in which signal
buffering is not required. They can be used in a multiprocessor system as a fast bus connect, or they can be used as a
bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte swap. These devices also can replace
relaysthat are used in automated test equipment (ATE) to connect or disconnect load resistorsin negligibletimewith the same
low on-state resistance and without relay-reliability problems.

Bus Switches Convert TTL Logic to Hot Card-Insertion Capability

Thisapplicationisused mostly insystemsthat requirehot cardinsertion or removal of cardswithout disturbing or loading down
the bus. These systems are designed to run continuously and cannot be shut down for any reason, such astelephone switches,
manufacturing controls, real-time transaction systems, and airline-reservation networks. These systems/cards use somelogic
familieslike ACL, HCMOS, etc., which do not provideisolation fromthe buswhen power ispartially removed, causing system
error. Also, connectors are designed so that the ground pins are connected first, followed by the signal pins, then V¢ last. In
this condition, the existing logic must ensure that the I/O signals do not disturb or load down the bus. This assurance cannot
be achieved using CMOSlogic sinceit contains p-channel transistorsthat provide an inherent diode between the 1/O pinsand
V cc. Thediodeisforward biased whendrivenaboveV ¢ (seeFigure 5). InasituationwhereV ¢ isdisconnected, thesediodes
are capable of pulling the system bus to approximately one diode drop above ground, leaving the bus disturbed.



Input Output

Figure 5. ACL Direction of Current Flow When Vo =0V

Another issue to consider isthat, when V ¢ isramping, but still below the device-operating voltage, the logic should ensure
that the outputs arein the high-impedance state and that the busistotally isolated until the card isready for operation. Finally,
the capacitance of the card must be seen by the system bus as low as possible so that when the card is inserted and the
capacitanceis charged up, disturbance or bus error does not occur.

There are two solutions to this problem; oneisto use Texas Instruments BiCM OS technology (BCT) or advanced BiCMOS
technology (ABT) families, since both ensure the input and output to be off when V ¢ isremoved due to the absence of the
clamping diodesto V ¢ (see Figure 6). They also provide an active circuit that ensuresthe output to bein the high-impedance
state during part of the V cc power up or power down.

No Path to Vcc
Input ° Output

Figure 6. No ABT Current Flow When Ve =0V

Thesecond solutionisto usethe Texas I nstruments CBT family. Thiscan bedone by placing the switch betweenthe card logic
and the connector to serve as an isolator when power isremoved. The switch uses an n channel that preventsthe current from
flowing into the switch when powered down (see Figure 7). One device in particular, the SN74CBT6800, is designed
specifically for hot cardinsertion. It hasabuilt-in channel pulluptiedto abiasvoltage (BIASV) that isprovided to ensure power
up with the buses not connected. Other devices can be used in the same manner, however, to ensure the high-impedance state
during power up or power down. The enable pins of the switch should betied to V ¢ through apullup resistor. The minimum
value of the resistor is determined by the current-sinking capability of the driver (see Figure 8).

Bus

Plug-In Card

CPU

I
I Connector <4+—> CBT Logic I/O
I

Memory

Figure 7. Hot Card-Insertion Application
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Vce IR #

Control Circuit '\L Enable Pin (active low)
. -

CBT Device

t loL > IR, so the control signal can override the pullup resistor.

Figure 8. Power-Up High-Impedance State With CBT

Conclusion
Texas | nstruments crossbar switches can be used in several applications. Although they are simple n-channel transistors, they
are capable of providing several important bus functions, such as hot card insertion, near-zero-delay communication, 5-V to
3-V trand ation, and memory management in multiprocessor environments.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARENOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
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products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
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safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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Introduction

Busesarethe pathways for communi cation between the CPU, memory, and 1/0 portsin electronic systems. Today’s standards
demand bothfast connection aswell asisol ation of these buses. Busswitchesareusually used to addressthese demandsbecause
the use of a single MOSFET provides negligible propagation delay, low power dissipation and bidirectional switching;
however, the use of asingletransistor also can allow large negative undershoots below —1 V to cause unwanted switching and
possibledisruption of the bus. To prevent this problem from occurring, the SN74CBTS3384 bus switches are devel oped with

Schottky diodes at the inputs that clamp any undershoot to approximately —300 mV (see Figure 1).

5V 5V
Pullup =20 kQ Ve
SN74CBTS3384
«—> >
A A * * A A
\ 4 \ 4 4 4 \ 4
CPU RAM Connects / lsolates /0 Port 1/0 Port

Figure 1. The SN74CBTS3384 With Schottky Diodes Attached at Both Ports

The Mechanics of the MOSFET Switch Leading to False Switching

The MOSFET is used for bus switches because of its enabling and disabling speed, itslow on-state resistance, and its high
off-state resistance. The substrate of the N-channel MOSFET is grounded and the two n-type doped regions are
interchangeable. Asshownin Figure 2, when alogic high isapplied to the gate, the region with avoltage of 1V or more below
the gate becomes the source and the other region the drain. At this point, the switch turnsfully on and asignal flowsfromthe
input side. While this physical structure of the MOSFET provides bidirectional capability in a switch, it also allows large

negative undershoots on either port to turn on a disabled switch.

Signal flow Signal flow
Input D i & S Output Output S—=a i D Input
+ 1V 1V 4
G G
+5V +5V

The interchangeability of the source and drain provides bidirectional signal flow.

Figure 2. Switching Mechanics of the NMOS Switch
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AsFigure 3 shows, even though the switchisinitially disabled and thereisalogic low at the gate, large negative undershoots
at the input cause the existing clamping diode to clamp to approximately —650 mV. Since this voltage is paralel to the
gate-to-source voltage of the transistor and lasts for a few nanoseconds, the transistor starts conducting a certain amount of
current. This causes alogic low to appear on the bus and disrupts any signalsoniit.

Signal flow —»
<4— Current flow

:va Input § ————a D Output = Logic 0
-2V i

0.7V —'—
G
- Logic O
(initially disabled)

Output enable (OE) is high, but large negative undershoot causes NMOS switch to turn on.

Figure 3. Mechanics Behind False Switching

Disruption of the Bus

False switching can disrupt the busin many ways. Bus switches connect two buses or several components on abus when on,
and isolates them when off. Because each component has a certain amount of capacitance, an unexpected connection loads
the bus with additional capacitance. Under normal circumstances, a signal is given enough drive to charge the expected
capacitance on the bus and then switch voltage levels at thereceiver. A signal propagating on the disrupted line may not have
enough driveto overcome the additional |oad capacitance. In fact, thelogic low introduced to the bus by the false connection
can absorb some of thedrive current from the signal. In any case, the end result issignal weakening, loss of speed, and failure
to switch voltagelevelsat thereceiver. Figure 4A showsatransaction between aCPU and aRAM chip connected by switches
A and B. When switch C is off, the dataflow isuninterrupted. As shown in Figure 4B, switch C can turn on unexpectedly and
connect the I/O port to the bus. Thisresultsin signal degradation and dataloss.

RAM cPU RAM CPU

i ON i ON i ON i ON
'CBT3384 | | 'cBT3384 | | 'cBT3384 | | 'cBT3384 | |
Switch A Switch B Switch A Switch B

3 N I s TR

ON
Current Flow "CBT3384 Current Flow 'CBT3384 | |
Strong Signal Switch C T Weak Signal Switch C
Data Flow i OFF Data Loss i
110 /0
Port Port
4A 4B
Uninterrupted data flow from CPU to RAM Resulting bus interruption and data loss

Figure 4. The Effect of Bus Interruption on Data Flow and Signal Integrity
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False switching al so can cause bus contention, a case occurring when two or more transmitters on abus are active at the same
time. If the logic levels of these outputs are different, a high current flows on the line, possibly damaging the line or the
components connected to it. These problems can cause serious setbacks to the high performance and reliability demands of
today’s systems. The use of the SN74CBTS3384 bus switch helps prevent false switching and addresses many of these

problems.

The SN74CBTS3384 Solution

The SN74CBTS3384 utilizes Schottky diode at the inputs to clamp undershoot to about 300 mV below ground (see Figure
5). With the gate grounded in the disabled state, the Schottky diode prevents the gate-to-source voltage from exceeding the
threshold voltage of the NMOS transistor, thus preventing weak enabling. In addition, a disabled SN74CBTS3384 switch
offersavery low capacitance of about 6 pF and very low leakage current. Figure 5 showstotal leakage current of only 2 uA.
Asaresult, the disabled SN74CBTS3384 bus switch succeeds in isolating its output from any unwanted undershoots at the

input. The buses are | eft uninterrupted and the signal's on the buses are not disturbed.

Vcc=5V

20 kQ

Input
- J—L = '\ Vo =496V
0.3

| =2UuA
oV ? leakage

Test conditions showing output isolation

off —

Figure 5. Test Conditions of the SN74CBTS3384 With Switch Disabled

Figure 6 shows the output of adisabled SN74CBT3384A (without Schottky diodes) asit turns on and follows the input to a
negative level. This level is low enough to possibly disrupt the bus. Figure 6 also shows the SN74CBTS3384 where the
Schottky diode prevents any switching throughout the wideinput sweep and keepsthe output at asteady level. Figure 7 shows
the input current of the SN74CBTS3384 as the Schottky diode turns on, conducting about 10 mA from ground.

6.00 |

4 SN74CBTS3384

5.00 o=

-—
4
]
]
]
]
]
[]
(]
]
]
]
]
(]
]
]
(]
]

] SN74CBT3384A
0.00
' Vce=5Y,
Ta =25°C
|

-1.00 T i
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

—\Volts

Figure 6. Vg vs V| of the SN74CBTS3384 and a SN74CBT3384A in the Disabled State
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-11.00 T T \
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Figure 7. Input Current vs V| of SN74CBTS3384 in the Disabled State

Conclusion

The SN74CBTS3384 bus switch provides a high-speed, low-power solution to bus connection, while providing a reliable
solution to busisolation. Asaresult, busesfunction properly without any problematic interruptions and the high-performance
demands of today’s systems are easily reached.
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at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
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infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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Introduction

Theemergence of low-voltagetechnology hasrequired existing 5-V systemstointeract with 3.3-V systems. | ssuesconcerning
compatibility of the two systems in mixed-mode operation have created the need for 5-V to 3.3-V trandlation. Buffers and
transceivers serve as effective trandators. While providing additional drive, these devices also add propagation delay and
requiredirectional control. In caseswhere additional driveisnot required, the solution that provides5-V to 3.3-V trandation,
in addition to negligible propagation delay, lower power dissipation, and bidirectional bus switching, isthe SN74CBTD3384
bus switch. The SN74CBTD3384 uses the inherent voltage drop of its MOSFET switch, coupled with aninternal diode from
V cc to provide the necessary 5-V to 3.3-V translation (see Figure 1).

5V
5-V 1/0 <4+—> Vee <4—»| 3.3-VvCPU
SN74CBTD3384
<+> <4+—>
-1
5-V Memory |-4—» <4—» 3.3-V Memory

Figure 1. The SN74CBTD3384 Bus Switch Provides 5-V to 3.3-V Translation and Bidirectional Switching

The Need for 5-V to 3.3-V Translation

Toredlizetheneed for 5-V t0 3.3-V trand ation, the 1/O specifications for mixed-mode operation must be understood. Devices
operating in thismode must have TTL-compatible output levelsand be ableto accept upto 5.5V at theinput. Figure 2 shows
various interface levels for 5-V and 3.3-V families. While many 5-V and 3.3-V logic families have been designed with
TTL-compatibleinterfacelevelsand 5-V input tol erance, some CM OSfamilieslack these features. Some 5-V CMOS outputs
driveto5V; however, certain 3.3-V CMOSinputsdo not tolerate 5 V. It istheincompatibility of the described input and output
structures that creates the need for 5-V to 3.3-V trandlation.

5V T Vcc 5V T Vcc
444V —— VOH
35V T V|H 33V —|— VCC
25V T Vi 24V T VOH 24V T VoH
2V T~ VH 2V 7T~ VIH
15V — VL 15V T Vi 15V T Vi
08V —| V|L 08V —T VIL
05V TV
oL 04V —+ VoL 04V — VoL
0 — GND 0 — GND 0 — GND
5-V CMOS Family Standard 5-V TTL 3.3-V Logic Familiest

T In accordance with JEDEC Standard 8-A for LV interface levels

Figure 2. Comparison of 5-V and 3.3-V Interface levels
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The Mechanics of 5-V to 3.3-V Translation

TheCBT busswitchesconsist of an N-channel MOSFET withitsdrain and source connected frominput to output. Thenominal
valueof thethreshold of theMOSFET is1V. TheMOSFET (Passtransistor) isonwhenthegate-to-sourcevoltage (Vg) exceeds
1V.AVcof 5V connected to thegate, and agate-to-sourcevoltagedrop of 1V resultsin amaximum source voltage of about
4 V. This source voltage limitation, coupled with the transistor’stypical on-state resistance of 5 Q, givesthe switch both 5-V
to 4-V translation and low propagation delay. If the gate voltage is reduced lower than V ¢, the source will be limited to a
voltagelower than 4 V. Asshown in Figure 3, the SN74CBTD3384 hasadiodefrom V ¢ to therest of the circuit. Thisdiode
voltagedropis0.7V fromV ¢, whichleadsto 4.3 V at the gate of the Passtransistor. With the additional 1-V drop from gate
to source, thetypical output of the SN74CBTD3384 is 3.3 V. Additional diodes can be added to limit the output to even lower
voltages. It isimportant to note that in some cases, the quiescent current (Icc) flowing through the diode may not be enough
toturn onthediode. A resistor (R) isadded to ground to ensure enough bias current through the diode. Thebidirectional nature
of the switch isnot sacrificed in thistranslation. A logic high from a3.3-V deviceisrelayed to the output untranglated. A 5-V
receiver with TTL-compatible interface levels reads this signal asavalid high.

R =2.87kQ

Vg=43V

Input/Output —4—)—'—‘ L | <«¥»— output/input

| NMOS
| Vo =3.3V MAX |

Figure 3. NMOS Switch of SN74CBTD3384 With Maximum Vg of 3.5V

SN74CBTD3384 Improves Upon Existing Methods for 5-V to 3.3-V Translation

Anexisting practicefor 5-V t0 3.3-V trandation using abus switch involvesthe diode external to the chip. For most purposes,
this method provides aquick, effective solution for voltage reduction. But, with increased use of low-voltage technology, the
use of smaller, more reliable parts becomes an important issue. The SN74CBTD3384 addresses thisissue by integrating the
diodeandresistor internally into the chip. Asaresult, board spaceisreduced and the cost of external componentsiseliminated.
The integration of the components into one chip also eliminates extra solder connections and makes testing easier. Noise
sensitivity isdecreased, aswell asthe chance of fal se switching. The modified control input threshold of the SN74CBTD3384
compensates for the diode drop from V ¢ and retains the normal 5-V TTL input threshold. This further reduces the noise
problem. As demonstrated by the preceding factors, the SN74CBTD3384 offersincreased reliability.

Figure 4 shows a comparison between the SN74CBT3384A, SN74CBT3384A with a 1IN916 external diode for voltage
tranglation, and the SN74CBTD3384. The SN74CBTD3384 output follows the input closely, but reaches a maximum of
approximately 3.45V at aV ¢ of 5.5V. Even at an extremeinput level of 7V, the SN74CBTD3384 limitsthe output to 3.5 V.
Figure5emphasizestheroleof V ¢ inlimiting the output. AsV ¢ changesfrom 4.5V t0 5.5V, so doesthelimit of the output.
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Figure 5. Vg Versus V¢ of the SN74CBTD3384
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Conclusion

Lack of compatibility between certain 5-V and 3.3-V devices has driven the need for 5-V to 3.3-V trandation. The standard
method of using abusswitchto addressthisneed has, historically, required an external diode. The SN74CBTD3384 busswitch
isanimprovement to thismethod becauseit providesreliable5-V to 3.3-V translation and maintainsitsbidirectional capability,
negligible propagation delay, and low power dissipation.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current and complete.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
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TISEMICONDUCTOR PRODUCTS ARENOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.
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infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
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or services might be or are used.
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Introduction

Inrecent years, CMOS(AC/ACT, AHC/AHCT, ALVC, CBT, CBTLV, HC/HCT, LVC, LV/LV-A) and BICMOS (ABT, ALVT,
BCT, FB, GTL, and LVT) logic families have further strengthened their position in the semiconductor market. New designs
have adopted both technologies in almost every system that exists, whether it isaPC, aworkstation, or adigital switch. The
reason is obvious. power consumption is becoming amajor issue in today’s market. However, when designing systems using
CMOSand BiCMOSdevices, onemust understand the characteristics of these familiesand theway inputsand outputs behave
in systems. It isvery important for the designer to follow all rules and restrictions that the manufacturer requires, aswell as
to design within the data-sheet specifications. Because data sheets do not cover the input behavior of a device in detall, this
application report explains the input characteristics of CMOS and BiICMOS familiesin general . It also explainsways to desl
with issues when designing with families in which floating inputs are a concern. Understanding the behavior of these inputs
results in more robust designs and better reliability.

Characteristics of Slow or Floating CMOS Inputs

Both CMOSand BiCM OSfamilieshaveaCMOSinput structure. Thisstructureisaninverter consisting of ap-channel toV ¢
and an n-channel to GND as shown in Figure 1. With low-level input, the p-channel transistor is on and the n-channel is off,
causing current to flow from V ¢ and pulling the node to a high state. With high-level input, the n-channel transistor is on,
the p-channel is off, and the current flows to GND, pulling the node low. In both cases, no current flows from V¢ to GND.
However, when switching from one state to another, the input crosses the threshold region, causing the n-channel and the
p-channel to turn on simultaneously, generating a current path between V ¢ and GND. This current surge can be damaging,
depending on thelength of timethat theinputisinthethreshold region (0.8to 2 V). The supply current (Icc) canriseto several
milliamperes per input, peaking at approximately 1.5-V V| (see Figure 2). Thisisnot a problem when switching stateswithin
the data-sheet-specified input transition time limit specified in the recommended operating conditions table for the specific
devices. Examples are shown in Figure 3.

r
I *—i Vce
Drops I D1 |
supply —p | '
Voltage | Q1 I
| IR —— ——
r———-1r1
I ap |
I I To the To the
Input Input
P | Internal Stage P Internal Stage
Inverter —p» | Qn I Inverter —p»
o
ABT DEVICES LVT/LVC DEVICES

Figure 1. Input Structures of ABT and LVT/LVC Devices
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One Bitis Driven From 0V to 6
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Ilcc— Supply Current — mA

A
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N

1

2 3 4
V| — Input Voltage — V

Figure 2. Supply Current Versus Input Voltage (One Input)

recommended operating conditions

MIN  MAX | UNIT
ABT octals 5
ABT Widebus[] and Widebus+0 10
AHC, AHCT 20
FB 10

At/Av Input transition rise or fall rate LVT, LVC, ALVC, ALVT 10| ns/vV
Lv 100
Vcc=23Vto27V 200
LV-A Vcc=38Vto3.6V 100
Vcc=45Vto55V 20
Vee =2V 1000

t Input transition (rise and fall) time HC, HCT Vcc =45V 500 ns

Vec =6V 400

T Refer to the latest TI data sheets for device specifications.
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Slow Input Edge Rate

Withincreased speed, logi ¢ devices have become more sensitiveto slow input edgerates. A slow input edge rate, coupled with
the noise generated on the power rails when the output switches, can cause excessive output errors or oscillations. Similar
situations can occur if an unused input is left floating or is not actively held at avalid logic level.

Thesefunctional problems are due to voltage transients induced on the device's power system as the output load current (1)
flowsthrough the parasiticlead inductancesduring switching (see Figure4). Becausethedevice'sinterna power-supply nodes
areused asvoltagereferencesthroughout theintegrated circuit, inductive voltage spikes, V gD, affect theway signal s appear
to the internal gate structures. For example, asthe voltage at the device's ground node rises, theinput signal, V', appearsto
decrease in magnitude. This undesirable phenomenon can then erroneously change the output if athreshold violation occurs.

Inthe case of aslowly risinginput edge, if the changein voltage at GND islarge enough, theapparent signal, V', at thedevice
appearsto bedriven back through the threshol d and the output startsto switchinthe oppositedirection. If worst-case conditions
prevail (ssmultaneously switching all of the outputswith largetransient |oad currents), the slow input edgeisrepeatedly driven
back through the threshold, causing the output to oscillate. Therefore, the maximum input transition time of the device should
not be violated, so no damage to the circuit or the package occurs.

Vce

Figure 4. Input/Output Model

Floating Inputs

If avoltage between 0.8V and 2 V is applied to the input for a prolonged period of time, this situation becomes critical and
should not be ignored, especially with higher bit count and more dense packages (SSOP, TSSOP). For example, if an 18-bit
transceiver has 36 1/0 pins floating at the threshold, the current from V¢ can be as high as 150 mA to 200 mA. Thisis
approximately 1 W of power consumed by the device, which leads to a serious overheating problem. This continuous
overheating of the deviceaffectsitsreliability. Also, becausetheinputsarein thethreshol d region, the outputstend to oscill ate,
resultingindamageto theinternal circuit over along period of time. Thedatasheet showstheincreasein supply current (Alcc)
whentheinputisat aTTL level [for ABT V| = 3.4V, Alcc = 1.5 mA (see Figure 5)]. This becomes more critical when the
input is in the threshold region as shown in Figure 6.

These characteristics are typical for all CMOS input circuits, including microprocessors and memories.

For CBT or CBTLYV devices, this appliesto the control inputs. For FB and GTL devices, thisappliesto the control inputsand
the TTL portsonly.

9-35



electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)’

PARAMETER TEST CONDITIONS MIN  MAX'| UNIT
ABT, AHCT Vcc =55V, One input at 3.4V, Other inputs at Vcc or GND 15
Blcc® | CBT Ve =55V One | 34V Other | Ve or GND 25| ™
Control inputs cc=55YV, ne inputat 3.4V, ther inputs at Vcc or .
Al CBTLV Vcc =36V, One input at 3V, Other inputs at Vcc or GND 750 MA
CC™ | control inputs ' ’
oy Sl \Y 3Vt03.6V, OneinputatV 0.6V, Otherinputs at V, GND 02 A
= 03.6V, One input a -06V, er inputs al or m
cc LVC, ALVC, LV cc P cc P cc 0.5

T Refer to the latest Tl data sheets for device specifications.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.

Figure 5. Examples of Supply-Current Change of the Input at TTL Level as Specified in Data Sheets

160 I
Vcc =5V

140 Ta = 25‘?C _ |
All 36 Bits Are Driven
FromOVto6V

120

100 L

TN
T

20

Icc— Supply Current — mA

0
0 05 1 15 2 25 3 35 4 45 5 55 6
V| — Input Voltage — V

Figure 6. Supply Current Versus Input Voltage (36 Inputs)

Aslong asthedriver isactivein atransmission path or bus, thereceiver’sinput isalwaysinavalid state. No input specification
isviolated aslong astherise and fall times are within the data-sheet limits. However, when the driver isin a high-impedance
state, the receiver input isno longer at adefined level and tendsto float. This situation can worsen when several transceivers
share the same bus. Figure 7 is an example of atypical bus system. When all transceivers are inactive, the bus-line levelsare
undefined. When avoltage that is determined by the |eakage currents of each component on the busis reached, the condition
isknown asafloating state. Theresultisaconsiderableincreasein power consumption and arisk of damaging all components

on the bus. Holding the inputs or 1/0 pins at avalid logic level when they are not being used or when the part driving them
isin the high-impedance state is recommended.

SesEEE

Figure 7. Typical Bidirectional Bus
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Recommendations for Designing More-Reliable Systems

Bus Control

Thesimplest way to avoid floating inputsin abussystemisto ensurethat thebusawaysiseither activeor inactivefor alimited
time when the voltage buildup does not exceed the maximum V,_ specification (0.8 VV for TTL-compatible input). At this
voltage, the corresponding | o valueistoo low and the device operates without any problem or concern (see Figures2 and 4).

To avoid damaging components, the designer must know the maximum time the bus can float. First, assuming that the
maximum leakage currentisl oz =50 LA andthetotal capacitance (1/0 and line capacitance) isC = 20 pF, thechangeinvoltage
with respect to time on an inactive line that exceeds the 0.8-V level can be calculated as shown in equation 1.

loz _ 50 uA

AV/At = -8 0 pE = 25 V/us

The permissible floating time for the bus in this example should be reduced to 320 ns maximum, which ensures that the bus
doesnot exceed the 0.8-V level specified. Thetime constant does not change when multiple componentsareinvolved because
their leakage currents and capacitances are summed.

The advantage of thismethod isthat it requires no additional cost for adding special components. Unfortunately, this method
does not always apply because buses are not always active.

Pullup or Pulldown Resistors
When buses are disabled for more than the maximum allowabl e time, other ways should be used to prevent components from

being damaged or overheated. A pullup or apulldown resistor to V ¢ or GND, respectively, should be used to keep the bus
in adefined state. The size of the resistor plays an important role and, if itsresistance is not chosen properly, a problem may
occur. Usually, a 1-kQ to 10-kQ resistor is recommended. The maximum input transition time must not be violated when
selecting pullup or pulldown resistors (see Figure 3). Otherwise, components may oscillate, or device reliability may be

affected.
Vce
R R
2=
"

Vee

(—Bus >

Figure 8. Inactive-Bus Model With a Defined Level

Assume that an active-low bus goes to the high-impedance state as modeled in Figure 8. Cy represents the device plus the
bus-line capacitance and R is a pullup resistor to V. The value of the required resistor can be calculated as shown in
eguation 2.

V() = Ve — [T (Ve — V)] )]
Where:
V() = 2V, minimum voltage at timet
Vi = 05V, initial voltage
\/CC =5V
Cr = tota capacitance
R = pullup resistor

maximum input rise time as specified in the data sheets (see Figure 3).
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Solving for R, the equation becomes:
t

R=0%axc ©
For multiple transceivers on abus:
R=-_ t 4)
04 x Cx N
Where:
C = individual component and trace capacitance
N = number of components connected to the bus

Assuming that there are two components connected to the bus, each with a capacitance C = 15 pF, requiring amaximum rise
time of 10 ng/V and t = 15-nstotal rise time for the input (2 V), the maximum resistor size can be calculated:

_ 15 ns _
R=%ax15 pF X 2 1.25 ke ©

This pullup resistor method is recommended for ac-powered systems; however, it is not recommended for battery-operated
equipment because power consumption is critical. Instead, use the bus-hold feature that is discussed in the next section. The
overall advantage of using pullup resistorsisthat they ensure defined levelswhen the busisfloating and help eliminate some
of the line reflections, because resistors also can act as bus terminations.

Bus-Hold Circuits

The most effective method to provide defined levels for a floating bus is to use Texas Instruments (T10) built-in bus-hold
feature on selected families or as an external component like the SN74ACT1071 and SN74ACT1073 (refer to Table 1).

Table 1. Devices With Bus Hold

DEVICE TYPE BUS HOLD INCORPORATED
SN74ACT1071 10-bit bus hold with clamping diodes
SN74ACT1073 16-bit bus hold with clamping diodes
ABT Widebus+ (32 and 36 bit) All devices
ABT Octals and Widebus Selected devices only
AHC/AHCT Widebus TBA (Selected devices only)

Low Voltage (LVT and ALVC) All devices
LVC Widebus All devices

Bus-hold circuits are used in selected T1 families to help solve the floating-input problem and eliminate the need for pullup
and pulldown resistors. Bus-hold circuits consist of two back-to-back inverters with the output fed back to the input through
aresistor (see Figure 9). To understand how the bus-hold circuit operates, assume that an active driver has switched the line
to ahigh level. Thisresultsin no current flowing through the feedback circuit. Now, the driver goes to the high-impedance
state and the bus-hold circuit holdsthe high level through the feedback resistor. The current requirement of the bus-hold circuit
isdetermined only by the leakage current of the circuit. The same condition applieswhen the busisin the low state and then

goesinactive.

Figure 9. Typical Bus-Hold Circuit

Input
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As mentioned previoudy in this section, Tl offers the bus-hold capability as stand-alone 10-bit and 16-bit devices
(SN74ACT1071 and SN74ACT1073) with clamping diodes to V ¢ and GND for added protection against line reflections
caused by impedance mismatch on the bus. Because purely ohmic resistors cannot be implemented easily in CMOS circuits,
a configuration known as atransmission gate is used as the feedback element (see Figure 10). An n-channel and a p-channel
arearranged in parallel between theinput and the output of the buffer stage. The gate of the n-channel transistor is connected
toV ¢ and the gate of the p-channel isconnected to GND. When the output of the buffer ishigh, the p-channel ison, and when
the output islow, the n-channel is on. Both channels have arelatively small surface area— the on-state resistance from drain
to source, Rggon, isabout 5kQ.

<
(@]
(@]

Vce

s

S
1

|

Figure 10. Stand-Alone Bus-Hold Circuit (SN74ACT107x)

Assumethat in apractical application the leakage current of adriver on abusis|gz = 10 pA and the voltage drop across the
5-kQ resistance is Vp = 0.8 V (this value is assumed to ensure a defined logic level). Then, the maximum number of
components that a bus-hold circuit can handle is cal culated as follows:

_ Vo 08V _ 6
N—IOZ><R = 10 3A X 5 kO = 16 components (6
The 74ACT1071 and 74ACT1073 a so provide clamping diodes as an added feature to the bus-hold circuit. These diodesare
useful for clamping any overshoot or undershoot generated by linereflections. Figure 11 showsthe characteristicsof thediodes
whentheinput voltageisaboveV cc or below GND. At V| =—1V, thediode can source about 50 mA, which can help eliminate
undershoots. This can be very useful when noisy buses are a concern.

Upper Clamping Diode Lower Clamping Diode
60 T 1 5 T
55k Vec=5V of Vcc=5V —
/

50 -5 /
< 45 g -0 /
£ I =15
L 40 g /
= / o -20
S 35 £ |
= / 3 -25
®] 30 ° I
° 5 —30
< 25 2 I
: s 3 |
o Lo
ul_ 20 | _40

[N

15 / — 45

10 /, -50

5 -55

/
0 A -60
5.5 6 6.5 7 7.5 8 8.5 9 -2 -175 -15 -125 -1 -0.75 -05 -025 O
V| - Input Voltage — V V| —Input Voltage — V

Figure 11. Diode Characteristics (SN74ACT107x)
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Tl also offersthebus-hold circuit asafeature added to some of theadvanced-family driversandreceivers. Thiscircuitissimilar
to the stand-alone circuit, with adiode added to the drain of the second inverter (ABT and LVT only, see Figure 12). Thediode
blocksthe overshoot current when theinput voltageishigher than V¢ (V| >V o), soonly theleakage current ispresent. This
circuit usesthe device'sinput stage asitsfirst inverter; asecond inverter creates the feedback feature. The calculation of the
maximum number of components that the bus-hold circuit can handle is similar to the previous example. However, the
advantage of thiscircuit over the stand-alone bus-hold circuit isthat it eliminatesthe need for external componentsor resistors
that occupy moreareaontheboard. Thisbecomescritical for somedesigns, especially whenwidebusesareused. Also, because
cost and board-dimension restrictions are amajor concern, designers prefer the easy fix: drop-in replaceable parts. Tl offers
this feature in most of the commonly used functionsin several families (refer to Table 1 for more details).

ABT/LVT Family ALVC/LVC Family
Bus Hold Bus Hold
| ===
| Vee I | Vec I
I I I I
Input | | Input | |
I I I I
1k0 I 3 1k0 I 3
® ®
e e
| |
|  Vee || = I | = I
I | I vee |
I I )
R L |
I
Ko Ko
T AT
I [ I [
L I L
| e —
Input Stage Input Stage

Figure 12. Input Structure of ABT/LVT and ALVC/LVC Families With Bus-Hold Circuit

Figure 13 showstheinput characteristics of the bus-hold circuit at 3.3-V and 5-V operations, astheinput voltageisswept from
0to 5 V. These characteristics are similar in behavior to aweak driver. Thisdriver sinks current into the part when the input
islow and sourcescurrent out of the part when theinput ishigh. When thevoltageisnear thethreshold, thecircuit triesto switch
totheother state, alwayskeeping theinput at avalidlevel. Thisistheresult of theinternal feedback circuit. The plot a so shows
that the current is at its maximum when the input is near the threshold. || (nolg) maximum is approximately 25 pA for 3.3-V
input and 400 pA for 5-V input.
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Figure 13. Bus-Hold Input Characteristics

When multiple deviceswith bus-hold circuits are driven by asingle driver, there may be some concern about the ac switching
capability of thedriver becoming weaker. Assmall drivers, bus-hold circuitsrequire an ac current to switch them. Thiscurrent
is not significant when using TI CMOS and BiCMOS families. Figure 14 shows a 4-mA buffer driving six LVTH16244
devices. Thetraceisa75-Q transmission line. The receivers are separated by 1cm, with the driver located in the center of the
trace. Figure 15 showsthe bus-hold | oading effect on the driver when connected to six receivers switching low or high. It also
shows the same system with the bus-hold circuit disconnected from the receivers. Both plots show the effect of bus hold on
thedriver’sriseandfall times. Initially, thebus-hold circuit triesto counteract thedriver, causing theriseor fall timetoincrease.

Then, the bus-hold circuit changes states (note the crossover point), which helps the driver switch faster, decreasing therise
or fal time.
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Figure 14. Driver and Receiver System

Driver Switching From High to Low Driver Switching From Low to High
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Figure 15. Output Waveforms of Driver With and Without Receiver Bus-Hold Circuit

Figure 16 shows the supply current (Icc) of the bus-hold circuit asthe input is swept from 0 to 5 V. The spike at about 1.5-V

V| is due to both the n-channel and the p-channel conducting simultaneously. This is one of the CMOS
transistor characteristics.

5 |
Vcc =5V

4
<
1S
|
=
o 3
5
(@]
>
o
U%) 2
|
5 A
2 /\

1

[N
\

0 0.5 1 1.5 2 25 3 35 4 45 5 55
V| — Input Voltage — V

Figure 16. Bus-Hold Circuit Supply Current Versus Input Voltage
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The power consumption of the bus-hold circuit is minimal when switching the input at higher frequencies. Figure 17 shows
the power consumed by theinput at different frequencies, with or without bus hold. Theincreasein power consumption of the
bus-hold circuit at higher frequenciesis not significant enough to be considered in power calculations.

Power Plot of the Input With Bus Hold

Vcc =55V

10 MHz
20 MHz
40 MHz
50 MHz

100 MHz

Power - mW

10 |

12

14

T T T T T T T T T
01 02 03 04 05 06 07 08 09

Switching Time - ps

Power Plot of the Input Without Bus Hold

Vcc =55V

10 MHz
20 MHz
40 MHz
50 MHz

100 MHz

Power - mW

10 1

12 -

14 |

T T T T T T T T T
01 02 03 04 05 06 07 08 09

Switching Time - s

Figure 17. Input Power With and Without Bus Hold at Different Frequencies
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Figure 18 showsthe data-sheet dc specificationsfor bushold. Thefirst test condition isthe minimum current required to hold
thebusat 0.8V or 2 V. These voltages meet the specified low and high levelsfor TTL inputs. The second test condition isthe
maximum current that the bus-hold circuit sources or sinks at any input voltage between 0V and 3.6 V (for low-voltage
families) or between 0V and 5.5V (for ABT). The bus-hold current becomes minimal astheinput voltage approachestherail
voltage. The output leakage currents, | oz and I oz areinsignificant for transceivers with bus hold because atrue leakage
test cannot be performed due to the existence of the bus-hold circuit. Because the bus-hold circuit behaves as asmall driver,
it tendsto sourceor sink acurrent that isoppositein direction to theleakage current. Thissituationistruefor transceiverswith
thebus-hold feature only and doesnot apply to buffers. All LVT, ABT Widebus+, and selected ABT octal and Widebusdevices
have the bus-hold feature (refer to Table 1 or contact the local Tl sales office for more information).

electrical characteristics over recommended operating free-air temperature range (for families
with bus-hold feature)t

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
V| =08V 75
LVT, LVC, ALVC Vee =3V
' V=2V —75
li(hold) Ef:%'gp“ts LVC, ALVC Vec =36V, V|=01036V 1500 | pA
i V=08V 100
ABT Widebus+ and Vee =45V |
selected ABT V=2V ~100
ABT This test is not a true Iz test because bus
Transceivers hold always is active on an I/O pin. Bus hold .
with bus hold tends to supply a current that is opposite in 1
lozH/lozL LVT, LVC, ALVC direction to the output leakage current. HA
Buffers ABT This test is a true Iz test since bus hold does +10
with bus hold | LvT, LvVC, ALVC not exist on an output pin. +5

T Refer to the latest TI data sheets for device specifications.

Figure 18. Example of Data-Sheet Minimum Specification for Bus Hold

Summary

Floating inputs and slow rise and fall times are important issues to consider when designing with CMOS and advanced
BiCMOSfamilies. Itisimportant to understand the complicati onsassoci ated with floating inputs. Terminating the busproperly
plays a magjor role in achieving reliable systems. The three methods recommended in this application report should be
considered. If it is not possible to control the bus directly, and adding pullup or pulldown resistors is impractical due to
power-consumption and board-space limitations, bus hold is the best choice. T1 designed bus hold to reduce the need for
resistors used in bus designs, thus reducing the number of components on the board and improving the overall reliability of
the system.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current and complete.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARENOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1998, Texas Instruments Incorporated
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Introduction

The Texas Instruments (TI0O) crossbar-technology (CBT) family is known for its multipurpose use in the design arena. It is
used in almost every personal computer, server, workstation, and telecom application in the industry. CBT is an easy and
low-cost solution for systems that require:

* Busisolation

*  Busswapping in a multiprocessor/memory environment
* Liveinsertion

* 5V t03.3-V trandation

* 3.3-Vt025-V trandation

Trandationfrom 3.3V t0 2.5V isaccomplished easily; however, reliable translation from 2.5V to 3.3 V cannot be achieved
with the existing CBT family because there is no noise margin for the high-state switching.

2.5-V and 3.3-V Switching Standards

Figure 1 showsthe 3.3-V and 2.5-V switching thresholds.

33V =—— Vcc
25V =—1—V,
2.4V —— Vou ce
2V=—" V4 2V =—1— VOH
1.7V =T V|4
0.8V =T~ VL 0.7V — VL
0.4V —— VoL 0.4V —1— VoL
0 —— GND 0—— GND

Figure 1. 3.3-V and 2.5-V V¢ Thresholds

3.3-V to 2.5-V Translation

Figure 1 showsthereisenough noise margin (300 mV for low state and 700 mV for high state) to establish reliabletrandation
from 3.3-V logicto 2.5-V logic. Thisis always valid, but one must ensure that the input clamping diode of the 2.5-V device
is not forward biased. V| should not exceed V¢ (2.5-V logic) + 0.3 V.

2.5-V to 3.3-V Translation

Figure 1 shows a400-mV noise margin for the low-state tranglation, but zero noise margin for the high state, and therefore,
tranglation from 2.5-V to 3.3-V devices cannot be achieved without additional consideration.

Tl is a trademark of Texas Instruments Incorporated.
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Translating With CBT

A CBT switchisasimpleNMOStransistor that actslikearesistor whenitison. Itsimpedancevarieswith theamount of current
flowing from its drain to its source. A single 3.3-V power supply connected to V¢ is not enough to provide sufficient
translation since V g can vary, depending on the input current (I;) through the switch. The higher 1| is, the lower the output
logic level Voy is. A higher 2.5-V device V¢ is required to maintain the minimum V gy. The following tables show the
required 2.5-V device V¢ to maintain a2-V and 2.4-V V.

VIN =3.3V, VoHmMIN) =2V

I} THROUGH THE SWITCH | REQUIRED V¢
1 pA 2.75V
100 pA 3V
1 mA 3.1V
15 mA 35V
30 mA 3.7V

VIN = 3.3V, VoH(MIN) = 2.4V
Il THROUGH THE SWITCH | REQUIRED Vcc

1 pA 3.1V
100 pA 3.4V
1 mA 3.6V
15 mA av
30 mA 42V

To achieveagood supply voltagetotheV ¢ pin and still be ableto modify it based on theinput current requirement, avoltage
divider should be used to derivetherequired voltage, asshownin Figure 2. The recommended value of R2is10KQ. Cpypass)
is the bypass capacitor (recommended value ranges from 0.1 to 0.01 pF and should be as close as possible to the V ¢ pin of
the CBT device). The value of Ry is determined from the power-supply voltage, theinput current, and the V o requirement.

Vps
(4.5-V to 5.5-V power supply)

[
Ry
l # vee
R2 =10kQ I C(bypass)

Note: C(pypass) =0.1t0 0.01 puF

Figure 2. Divider Network
Choosing the correct resistor size (R1) depends on three factors:

*  Power-supply voltage level (Vpg)
e Chip power-supply voltage needed (Vcc)
*  Voy level of the switch
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R4 can be calculated using the generalized formula:

R1=VRi/Ir1
Where:

VR1=Vps—Vcc
IrR1=IrR2tIcC
IrR2=Vcc/R2
ICC =100 pA

R, =10kQ

The generaized formulafor Rq can be expanded, by substitution, to:

Rl = (Vps—Vcc)/[(Vcc/lo kQ) + 100 [.A]

Thefollowing tables show therange of Rq based ona5-V supply voltage (Vpg), 3.3-V input signal (Vy), 2-V and2.4-V Voy
level with up to 30-mA 1)y through the switch. These tables allow the designer to choose the correct resistor for the design,

based on design requirements.

VIN=3.3YV, VOH(MIN) =2V, Icc =100 pA

I THROUGH THE SWITCH

REQUIRED Ve

R1 AT Vpg =45V

R1 AT Vpg=5V

R1 AT Vpg =55V

(V) (kQ) (kQ) (kQ)

1pA 2.75 4.64 6.04 7.32

100 pA 3 3.74 4.99 6.19

1mA 3.1 3.4 4.64 5.9

15mA 3.5 2.21 3.32 4.42

30 mA 3.7 1.69 2.74 3.83
VIN = 3.3V, VoH(MIN) = 2.4V, Icc = 100 pA

I THROUGH THE SWITCH

REQUIRED Ve

Ry AT Vpg =45V

Ry AT Vpg=5V

Ry AT Vpg =55V

@

@

V) (kQ) (kQ) (kQ)

1 pA 3.1 3.4 4.64 5.9

100 pA 3.4 2.49 3.65 4.75

1 mA 3.6 1.96 3.01 4.12

15 mA 4 1 2 3.01

30 mA 4.2 0.576 1.54 2.49
Conclusion

TI'sCBT family isversatile, not only inthe5-V or the 3.3-V environment, but alsointhe2.5-V arena, usingasingle 5-V power
supply to generate required voltage for its V ¢ pin. Thisfamily functionsreliably aslong as the above conditions are met.

Acknowledgment

This application report was written by Ramzi Ammar, SLL Applications, Texas Instruments.
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General Information
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CBT (2 to 10 Bit)

CBT Widebusl

CBT With Integrated Diodes

CBTLV Single Gates
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ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the
page heading, regardless of package. The availability of a circuit function in a particular package is denoted by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical
outline drawings shown in this section.

Factory orders for circuits described in this data book should include a three-part type number as explained in the
following example.

EXAMPLE: SN 74CBT3245A PW R

Prefix

SN = Standard prefix
SNJ = Compliant to MIL-PRF-38535 (QML)

Unique Circuit Description
MUST CONTAIN SIX TO THIRTEEN CHARACTERS
Examples: 74CBT3125

74CBT16233
74CBTLV162292
Package
MUST CONTAIN ONE TO THREE LETTERS
D, DW = plastic small-outline package (SOIC)
DB, DBQ, DL (or L) = plastic shrink small-outline package (SSOP)T
DBV = plastic small-outline transistor (SOT)
DGG (or G), PW = plastic thin shrink small-outline package (TSSOP)T
DGV (or V) = plastic thin very small-outline package (TVSOP)?
FK = leadless ceramic chip carrier (LCCC)
JT = ceramic dual-in-line package (CDIP)
W, WD = ceramic flat package (CFP)

(from pin-connection diagram on individual data sheet)

Tape-and-Reel Packaging
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels.

R = Standard tape and reel [required for DGG (or G) and DGV (or V); optional for D, DL (or L), and
DW packages]t

The purpose of tape-and-reel packing is to position components so they can be placed automatically.
Components such as, but not limited to, diodes, capacitors, resistors, transistors, inductors, and integrated
circuits can be packed in this manner.

The packing materials include a carrier tape, cover tape, and a reel. The normal dimensions for these items
are listed in Table 1.

tTlis changing the nomenclature for select logic devices. For details, see page 1-6.
1 All reeled material previously designated LE will continue to be reeled left embossed, but an R designator will be used.

*9 TEXAS
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ORDERING INSTRUCTIONS

Table 1. Normal Dimensions of Packing Materials

CARRIER-TAPE | COVER-TAPE REEL REEL
WIDTH WIDTH WIDTH DIAMETER

(mm) (mm) (mm) (mm)

8 5.4 9.0 178

12 9.2 12.4 330

16 13.3 16.4 330

24 21.0 24.4 330

32 255 324 330

44 375 44.4 330

56 49.5 56.4 330

All material meets or exceeds industry guidelines for ESD protection.

Dimensions are selected based on package size and design configurations. All dimensions are established to be
within the recommendations of the Electronics Industry Association Standard EIA-481-1,2,3.

Common dimensions of particular interest to the end user are carrier-tape width, pocket pitch, and quantity per reel
(see Figure 1 and Table 2).

N O O O O S O O
© ] © ] © ] © | [P ] © ] © ] ©
. | | | 1] [ ] ] ] 2_ Direction
' | ] ] 1] |C ] ] ] of Feed
Width | | | ] | [ | | |
] ] ] 1] |C ] ] ]
] ] ] 1] |C ] ] ]
] ] ] 1] | ] ] ]
| |
h—,'_ Pocket/Component Pitch
(Center to Center of Pocket)
Trailer Components Leader

(No Components)

/ |

/ |

(No Components)
/ /

OOOOOOO%#OO

OOOOOOO//OOOOOO

)OOOO//OOOOOO

0
L_JL_J

il

ol
JL_J

M TF Tr

r TF 1

L JIIJL L

AT
L_Jy L JL_ ]

4—— As Required

[

—A—»

for Component Count

e

Figure 1. Typical Carrier-Tape Design
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ORDERING INSTRUCTIONS

Table 2. Selected Tape-and-Reel Specifications

NO. OF CARRIER-TAPE | POCKET
PACKAGE i WIDTH PITCH QTY/REEL
PINS
(mm) (mm)
b 14 16.00 8.00 2500
16 16.00 8.00 2500
SOIC
bW 16 16.00 8.00/12.00 1000
20 24.00 12.00 1000
DBV 5 8.00 4.00 3000
SOT
DCK 5 8.00 4.00 3000
DB 14/16 16.00 12.00 2000
SSOP 20 16.00 12.00 2000
DL 48 32.00 16.00 1000
DGG 48 24.00 12.00 2000
8 16.00 8.00 2000
TSSOP
PW 14/16 16.00 8.00 2000
20 16.00 8.00 2000
14 16.00 8.00 2000
16 16.00 8.00 2000
TVSOP | DGV
20 16.00 8.00 2000
48 16.00 8.00 2000
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MECHANICAL DATA

D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

14 PIN SHOWN

0.050 (1,27)

0.020 (0,51)

W f 0.014 (0,35) | [ 0.010(025) )|
14

HHHHHHA H i 0008 (0.20) NO

T 0.244 (6,20) i
0.228 (5,80)

0.157 (4,00) i

0'15(1(3'81) Gage Plane i

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

OO 000

0°-8°

Jgu_u_u_u_u_u_u_u & Seating Plane ‘ \ , ’
0.919 (0,25 ] | 0.004(0,10) |
'— 0.069 (1,75) MAX 0010 (0,25) E 0.004 (0,10)

0.004 (0,10)
PINS **
8 14 16
DIM

0197 | 0344 | 0.39

A MAX (5,000 | (8,75) | (10,00)

0.189 | 0337 | 0.386

A MIN 4.80) | (855) | (9,80)

4040047/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-012

Dow
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MECHANICAL DATA

DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

28 PIN SHOWN

0,38
15

ARAARAARAARAT T

560  8.20
500 7,40

O l 1
SR ELEL N N

A

’ =1
N

PINS 14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /D 02/98

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-150

OO0 w
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MECHANICAL DATA

DBQ (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

24—-PIN SHOWN

’« »\ﬁ%&,";i@?|$|oo%m&a@|
24 13

HHOAHAAAAAAAA i

0.244 (6,20)
0.228 (5,80)
0.157 (3.80) 0.008 (0,20) NOM
0.150 (3,81) l
! |

sEELLEELEEEE]

A

1 Galge Plegi
1

0.010 (0,25)

0.035 (0,89)
0.016 (0,40)

&

e

o HOOAAAOAAAHT «  seatngriane %_L/ ]
— 0,069 (1,75) MAX oot 029 ] [=[000400.10) |

0.004 (0,10)
PINS **
16 20 24
DIM
0197 | 0344 | 0344
A MAX (5,00 | (874) | (874)
0.188 | 0337 | 0.337
AMN- | 478 | 856) | (856)

4073301/C 02/97

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MO-137

Cow
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MECHANICAL DATA

DBV (R-PDSO-G5) PLASTIC SMALL-OUTLINE PACKAGE

H H
? 0,15 NOM
1,80 3,00
T50 250 l /F\

f (I \

1 3
4 Gage Plane i

o

A\

=j{ Seating Plane %_Eu \L,

1,30
— 100 0,05 MIN | ~]0,10 |

4073253-4/B 10/97

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.
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MECHANICAL DATA

DGG (R-PDSO-G*¥) PLASTIC SMALL-OUTLINE PACKAGE
48 PIN SHOWN

T 7.90 o,15lNow'|/?\
O "o JL
(RLLREREREHEIRRGL Rk

A

(_\\
_\ [ i Seating Plane * ,
0,15 \/
1,20 MAX Pk bk
0.05 (2[00 |
PINS **
48 56 64
DIM
A MAX 12,60 14,10 17,10
A MIN 12,40 13,90 16,90

4040078/F 12/97

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153

Cow
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MECHANICAL DATA

DGV (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE

24 PIN SHOWN

0,23
02
24 13

0,16 NOM

60
20
1

l Gage Plane

b
o ——P

o
o

o
o

g

0°-8°

[ \ A \
y \RRRRRRRRRRR . somnarme g \ -

L 1,20 MAX 015 ,T

0,05
PINS **
14 16 20 24 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 9,60 11,20

4073251/b 03/97

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.

The 24 and 48 pins falls within JEDEC MO-153 and the 14, 16, 20, and 56 pins falls within JEDEC MO-194.

00w
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MECHANICAL DATA

DL (R-PDSO-G**)
48-PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.008 (0,203)

|<— 0.012 (0,305)
48 4’H‘7 25

| -] 0.005(0,13) W]

thRhERRERERRERERRERRRRG

0.299 (7,59)

0.291 (7,39)

|

0.006 (0,15) V?\

0.420 (10,67)

0.395 (10 03) Gage Plane

Jr

vy

— 0.110 (2,79) MAX

R AR A A AR
0.008 (0,20) M|N_—|: | [ 0.004(0,10) |

Seating Plane

a 0.010 (0, 25)
0.040 (1,02)

0.020 (0,51)

[\
gy

_*U

PINS **
28 48 56
DIM
0.380 | 0.630 | 0.730
A MAX (9,65) | (16,00) | (18,54)
0.370 | 0.620 | 0.720
A MIN 9,40) | (15,75) | (18,29)

4040048/D 08/97

NOTES: A. Alllinear dimensions are in inches (millimeters).

Cow

Falls within JEDEC MO-118

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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MECHANICAL DATA

DW (R-PDSO-G**)
16 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0.050 (1,27)

16

il

| 1
H

HH

0.020 0.020 (0,51)
0.014 (0,35)

il

| ©]0.010 (0,25 W]

0.419 (10,65)

0.400 (10,15)
0.299 (7,59)
0.293 (7,45)

EEEEE

¢ A

=

i

‘ li Seating Plane L(\)

0.010 (0,25) NOM

|

—

Gage Plane

v

’

0.010 (0,25)

0°— 0.050 (1,27)

0.016 (0,40)

\
Il

0.012 (0,30) 0.004 (0,10)
0.104 (2,65) MAX 0.004 (0,10) E
PINS **
16 20 24
DIM
0.410 0.510 0.610
A MAX (10,41) | (12,95) | (1549
0.400 0.500 0.600
A MIN (10,16) | (12,70) | (15,24)
4040000/D 02/98
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-013
I‘U TEXAS
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MECHANICAL DATA

FK (S-CQCC-N*)
28 TERMINAL SHOWN

LEADLESS CERAMIC CHIP CARRIER

0.010 (0,25)
~ 4 0020051

NO. OF
, 18 17 16 15 14 13 12 TERMINALS
3 o MIN MAX MIN MAX
4 ) 0.342 0.358 0.307 0.358
19 11 20 . . . .

(8,69) (9,09) (7,80) (9,09)

20 10 08 0.442 | 0458 | 0406 | 0.458
o1 ° (11,23) | (11,63) | (10,31) | (11,63)

B SQ 4 0.640 0.660 0.495 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)

ASQ

23 7 5> 0.739 0.761 0.495 0.560
(18,78) | (19,32) | (12,58) | (14,22)

24 6 o8 0.938 0.962 0.850 0.858
25 5 (23,83) | (24,43) | (21.,6) (21,8)

- / 84 1.141 1.165 1.047 1.063
!m\ ) (28,99) | (29,59) | (26,6) (27,0

26 27 28 1 2 3 4
0.020 (0,51) — 0.080 (2,03)
¢ ’ 0.064 (1,63)

0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
. 0.035 (0,89) |
N i
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)
0.050 (1,27)
4040140/D 10/96
NOTES: A. Alllinear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E. Falls within JEDEC MS-004
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MECHANICAL DATA

JT (R-GDIP-T**)

CERAMIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN

PINS**
e A 24 28
DIM
24

TR T AT TR TR T e T T awnx | Gz | Lo

(32,51) (37,08)

1.240 1.440
AMIN (31,50) (36,58)

L L PP IRy B MAX 0300 | 0291

— m —»

(7,62) (7,39)
0.070 (1,78) B MIN 0.245 0.285
0.030 (0,76) (6,22) (7,24)

- 0.320 (8,13)

—»{ [€4— 0.100 (2,54) MAX 0.015 (0,38) MIN 0.200(7.37)

T

0.200 (5,08) MAX

v

¢ Seating Plane

T 0.130 (3,30) MIN

S emwan e mes a

0.015 (0,38)

0°-15° —
0.014 (0,36)
0.008 (0,20)
4040110/C 08/96
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL STD 1835 GDIP-T24, GDIP-T28 and JEDEC MO-058 AA, MO-058 AB.
I‘U TEXAS
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MECHANICAL DATA

PW (R-PDSO-G*)

14 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0,30
0,65 r Wrﬁ 0,19
14 8

HHHHHHH—TT

450 6,60
430 6,20

i

O
THEETOE

0,15 NOM

|

Gage Plane &

0,75
— A —P I
0,50
\
& Seating Plane J
015 1 N
L 1,20 MAX ’ 0,10
005 [=[o.0 |
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064 /E 08/96

NOTES: A.

Cow

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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MECHANICAL DATA

W (R-GDFP-F24) CERAMIC DUAL FLATPACK

0.375 (9,53)
Base and Seating Plane 0.340 (8,64)

| | . i
v
| L | 0.006 (0,15)7

| | 0.004 (0,10)
0.090 (2,29) | 0.395 (10,03) | 0.045 (1,14)
0.045 (1,14) 0.360 (9.14) ¢ 0.360 (9,14) ’ 0.360 (9,14) 0.026 (0,66)
¢ 0.240 (6,10) '| |' 0.240 (6,10)
1 24| 0.019(0.48)
— —y — I ¥ 0.015(0,38)
[ I | I - [T |
| _AOAC_ | x
[ [ 1 [ 1 |
I I
[ 1 [ 1 |
I I
[ | [ |
| 1 It )
I I 0.050 (1,27)
Il Il
[ ] [ ]
0.640 (16,26) ! !
0.490 (12,45) | i | | i J
[ I | [ I |
[ [
| |
[ N - ]
| |
| |
[ R I ]
| |
| | { | | | 0.030 (0,76)
— 0.015 (0,38)
[ | | [ | ]
—E—— ]
12 30° TYP 13 T

1.115 (28,32)
0.840 (21,34)

4040180-5/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC MO-070AD

E

Index point is provided on cap for terminal identification only.
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MECHANICAL DATA

WD (R-GDFP-F*¥)

CERAMIC DUAL FLATPACK

48-PIN SHOWN
— 0120(3,05) 0.005 (0,13) TYP
0.075 (1,91) ’ '
[ 1
1.200 (30,50) >
0.950 (24,13)
0.390 (9,91)
0.370 (9,40)
1 e 48
: : 0.025 (0,635)
A Z
: [ 0.010 (0,25) TYP
24 25
NO. OF
PINS** 48 56
0.640 0.740
A MAX (16,26) | (18,80)
0.610 0.710
A MIN (15,49) | (18,03)
4040176/D 10/97
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for pin identification only
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146AA

GDFP1-F56 and JEDEC MO-146AB
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