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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 current and 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 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”). 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 1999, Texas Instruments Incorporated



INTRODUCTION

Since its inception in 1994, the Texas Instruments (TIO) ALVC (Advanced Low-Voltage CMOS)
logic family has been the de facto standard for high-performance low-voltage logic. Designed
for operation in the 2.3-V to 3.6-V V¢ range, the close to 80 functions of the ALVC family allow
the design flexibility and ease needed for today’s most demanding high-performance systems.
For bus-interface functions, ALVC offers a current drive of 24 mA and static power consumption
of 40 pA. Bus-hold cells on the inputs of ALVC devices eliminate the need for external pullup
resistors and prevent inputs from floating.

The ALVC family, which includes innovative functions for memory interleaving, multiplexing, and
interlacing to SDRAMS, has gained prominence in the high-speed memory market. The ALVC
family offers the industry’s most complete line of high-speed memory interface logic devices. A
number of ALVC devices feature series damping resistors for improved noise performance. Also,
a number of devices without bus hold are ideally suited for PC100 applications.

SSTL (Stub Series-Terminated Logic) is the computer industry’s leading choice for
next-generation technology in high-speed memory subsystems, adopted by a JEDEC standard
and endorsed by major memory module, workstation, and personal computer (PC)
manufacturers. Five devices are included in the SSTL section of this data book.

ALB (Advanced Low-Voltage BiCMOS) logic is the fastest BICMOS logic family available from
TI. With clamping diodes to eliminate undershoot and overshoot, these two 3.3-V Widebus[
devices address the high-speed demands of the industry.

HSTL (High-Speed Transceiver Logic) devices accept HSTL-level inputs and produce
LVTTL-level output signals. HSTL devices have found a home in select memory-addressing
applications.

For more information on these or other Tl products, please consult the TI Worldwide Technical
Support listing in the back of this data book, or visit the Tl logic web page at
http://www.ti.com/sc/logic.

Tl and Widebus are trademarks of Texas Instruments Incorporated.
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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 listis 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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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)

&

Alcc

lcEX

li(hold)

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

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

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
45VandVec=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

*Current out of a terminal is given as a negative value.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

loL

loz,
lozpPu/PD

tdis

th

tPHL

tpHz

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 flowing into* an output having 3-state capability with input conditions established that,
according to the product specification, establishes the high-impedance state at the output

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/fmax-

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 = tpyz Or tp|_z. Open-collector outputs change only if they are low at the
time of disabling, so tgis = tpLH-
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, tep = tpzH Or tpz| . Open-collector outputs change only if they are responding to data
that would cause the output to go low, so tgpy = tpH|.

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 (tpq = tpHL OF tpH)
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

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

1-6
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpLH

tpLz

tpzH

tpzL

tsk(o)

ViH

ViL

VoH

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.

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.

Pulse duration (width)

The time interval between specified reference points on the leading and trailing edges of the

pulse waveform

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.
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.
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
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

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

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|t_
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+

1-8
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EXPLANATION OF FUNCTION TABLES

The following symbols are used in function tables on Tl data sheets:

H
L
1
!

—

Qn
I
N

Toggle

[ S

X

z
a...h
Qo
Qo

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

value/level or resulting value/level is routed to indicated destination
value/level is re-entered

irrelevant (any input, including transitions)

off (high-impedance) state of a 3-state output

the level of steady-state inputs A through H, respectively

level of Q before the indicated steady-state input conditions were established

complement of Qg or level of Q before the indicated steady-state input
conditions were established

level of Q before the most recent active transition indicated by | or 1
one high-level pulse
one low-level pulse

each output changes to the complement of its previous level on each active
transition indicated by | or t

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output
persists so long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with 1 and/or |, this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, I L or LI, the pulse follows
the indicated input transition and persists for an interval dependent on the circuit.)
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EXPLANATION OF FUNCTION TABLES

Among the most complex function tables are those of the shift registers. These embody most of the symbols used
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR MODE cLOCK SERIAL PARALLEL on o o o
S1 SO LEFT RIGHT | A B c D

L X X X X X X X X X L L L L
H X X L X X X X X X 1 Qa0 QB0 Qco Qpo
H H H 1 X X a b c d a b c d
H L H 1 X H H H H H Qan  QBn Qcn
H L H 1 X L L L L L L Qan  QBn Qcn
H H L 1 H X X X X X | Q@n Qcn QbDn H
H H L 1 L X X X X X 1Qn Qcn QbDn L
H L L X X X X X X X 1 Qa0 QB0 Qco  Qpo

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second
line implicitly shows that no further change in the outputs occurs while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high then, without regard to the serial input, the data entered at A is at output Qp, data entered at B is at Qg, and so
forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at Qa is now at Qg, the previous levels of Qg and
Qc are now at Q¢ and Qp), respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial
input and the shifting of previously entered data one bit; data previously at Qg is now at Qp, the previous levels of
Qc and Qp are now at Qg and Q¢, respectively, and the data previously at Qa is no longer in the register. This entry
of serial data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the
levels at inputs A through D have no effect.

The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs
low was established.

The function table functional tests do not reflect all possible combinations or sequential modes.
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D-TYPE FLIP-FLOP AND LATCH SIGNAL CONVENTIONS

Itis normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol
based on the assumption of true data (D) inputs. Outputs that produce data in phase with the data inputs are called
Q and those producing complementary data are called Q. An input that causes a Q output to go high or a Q output
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low.

The devices on several data sheets are second-source designs, and the pin-name conventions used by the original
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the inverting

circuits D and Q.

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. In that case,
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the
graphical symbols. Arbitrary pin numbers are shown.

AW IN|[F

AW [IN|PFP

C1
1D

Latch

> C1
1D

Flip-Flop

Ol

Ol

‘ 0

Q

O o =x
Alw | N |e

Y
Py
m

AW IN |

C1
1D

Latch

> C1
1D

Flip-Flop

Ol

Ol

The figures show that when Q and Q exchange names, the preset and clear pins also exchange names. The polarity
indicators () on PRE and CLR remain, as these inputs are still active low, but the presence or absence of the polarity
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with the data input (D or D); their active levels

change together.
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DEVICE NAMES AND PACKAGE DESIGNATORS

Example:

2l sl L

1 Standard Prefix
Example: SNJ - Conforms to MIL-PRF-38535 (QML)

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

AVC - Advanced Very Low-Voltage CMOS Logic
BCT — BIiCMOS 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

TVC - Translation Voltage Clamp 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 1149.1 (JTAG)
16 — WidebusO (16, 18, and 20 bit)
18 — Widebus IEEE 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, DL — Shrink Small-Outline Package (SSOP)

DBB, DGV - Thin Very Small-Outline Package (TVSOP)

DBQ — Quarter-Size Outline Package (QSOP)

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)*

GKE, GKF — MicroStar BGAO Low-Profile Fine-Pitch
Ball Grid Array (LFBGA)

HFP, HS, HT, HV — Ceramic Quad Flatpack (CQFP)*

J, JT — Ceramic Dual-In-Line Package (CDIP)*

N, NP, NT — Plastic Dual-In-Line Package (PDIP)

NS, PS — Small-Outline Package (SOP)

PAG, PAH, PCA, PCB, PM, PN, PZ — Thin Quad Flatpack
(TQFP) or Thin Shrink Small-Outline Package (TSSOP)

PH, PQ, RC — Quad Flatpack (QFP)

W, WA, WD — Ceramic Flatpack (CFP)*

* Military Only

10 Tape and Reel

Devices in the DB and PW package types include the R designation
for reeled product. Existing products designated as LE may maintain
that designation, but are being converted to R.

Examples:
Existing Nomenclature — SN74LVTxxxDBLE
New Nomenclature — SN74LVTxxxADBR

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

MicroStar BGA, Widebus, and Widebus+ are trademarks of Texas Instruments Incorporated.
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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
requiredis alimitation 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

Tlwill use 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 \Y
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 162 245 A
New: SN74 ALVCHR 16 245A

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.
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General Information

ALVC Gates/Octals

ALVC Widebus/Widebus+[

ALVC Widebus[ With Series Damping Resistors

ALVC Dual-Supply-Voltage Translators

SSTL

HSTL

ALB

Mechanical Data

Output Derating Curves
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SN74ALVCO0
SN74ALVCO04
SN74ALVCO08
SN74ALVC10
SN74ALVC14
SN74ALVC32
SN74ALVC74
SN74ALVC125
SN74ALVC126
SN74ALVC244
SN74ALVCH244
SN74ALVC245
SN74ALVCH245
SN74ALVCH373
SN74ALVCH374
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Octal Bus Transceiver With 3-State QutputS . .. ...t
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SN74ALVCO00
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)
Latch-Up Performance Exceeds 250 mA Per
JESD 17

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

D, DGV, OR PW PACKAGE

(TOP VIEW)
lA[l Ul4]VCC
1B ]2 13]] 4B
1y (I3 12]] 4A
2A [|4 ufl ay
2B [|s 10]] 3B
2Y |6 9] 3A

GND []7 8] 3y

description

This quadruple 2-input positive-NAND gate is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCO00 performs the Boolean function Y = A« B or Y = A + B in positive logic.

The SN74ALVCOO is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
H H L
L X H
X L H

logic symbolT

1
1A

2
1B

4
2A

5
2B

9
3A

10
3B

12
4A

13
4B

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each gate (positive logic)

EPIC is a trademark of Texas Instruments Incorporated.

11

) =

1y

2Y

3Y

4y

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.

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1998, Texas Instruments Incorporated

2-3



SN74ALVCO0
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

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

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

otherwise noted)t

......................................................... -05Vto4.6V
................................................. -0.5Vto4.6V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) o ou e e e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« oot ettt e e et e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... ... 127°C/W

DGVpackage .............ciiiiiiiiiiit, 182°C/W

PWpackage ............ciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vto1.95V 0.35xVcce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \%
Vcec=1.65V -4
loH High-level output current Vec=23V 2 mA
Vece =27V -12
Vcc =3V —24
Vcc=1.65V 4
loL Low-level output current Vec=23V 12 mA
Vcec =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 0 5 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74ALVCO0
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT MAX| UNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH=-12mA 2.7V 2.2
3V 2.4
loH = —-24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL=12mA IV, 04
loL=24 mA 3V 0.55
I V| =Vcc or GND 3.6V 5 HA
Icc V| =Vcc or GND, lp=0 3.6V 10 HA
Alcc One inputat Vcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V 4.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec=18V | Vec=25V Vcc =33V
PARAMETER FROM TO oasv “Coov vee=27V | 655y UNIT
(INPUT) (OUTPUT)
MIN MAX|[ MIN MAX| MIN MAX| MIN  MAX
tpd AorB Y 1 44 1 28 3.2 1 3 ns

operating characteristics, Tp = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS +0.15V 0.2V +0.3V UNIT
TYP TYP TYP
de Power dissipation capacitance per gate CL=0, f=10 MHz 20 21 23 pF

{9 TEXAS
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SN74ALVCO0

QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1 Open
From Output 1kQ / o =P
Under Test l GND
CL =30pF
(see Note A) I 1kQ
LOAD CIRCUIT
_ Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
Vee
Data
Input XVCch XVC(;/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vece
Input % Vee/2 * Vee/2
\ \ oV

\ \
tpLH —¢—P H—b“— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Input

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tpZH Open
— ty —»!

XVCC/ 2

VOLTAGE WAVEFORMS
PULSE DURATION

VoL +0.15V
———— VoL

tpzH —» 4= W ‘ﬂ—tPHZ

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.

@mmooO

Figure 1. 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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SN74ALVCO0
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL ; 3t0 pAF 500 O tpLZ/tPZL 2xVee
(see Note A) I tPHZ/tPZH GND
LOAD CIRCUIT
— ty —b}
| vVee
Timing vee Input chclz chc/z
Veel2 ov
Input oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input XVCC/2 Veel2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Veel2 5& Veel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | | ————VoL
\ \ t
PZH —» tpHZ
tpLH —¢——»! —p— tPHL — ;‘_ ﬁ_
\ \ Output
——— VoH Waveform 2
Output Vcel2 Vccl/2 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.
All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, ;<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.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCO0
QUADRUPLE 2-INPUT POSITIVE-NAND GATE

SCES115C — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

500 Q 5/ O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Timing Xl 5V
Input )
\ ov
e
‘ tsu th |
Dat \ } 27V
ata
Input Xl.SV ><1.5v oy
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 27V
Input 7{ 15V 15V
| \ ‘ ov
tPLH —ﬂ—ﬂ |
} H—DT— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 6V

tpHZ/tPZH GND

D

\ | 27V
Input Xl.S \% Xl.S \%
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V | VoL +03V
(see Note B) \ D VoL
t . -»l
PZH ¥ 4 ¢ tpyz
Output | | ———— VOH
Waveform 2 15V VoH-0.3V
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 tpzn are the same as ten.
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,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCO04

HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

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

description

D, DGV, OR PW PACKAGE

(TOP VIEW)
1A[l U14]VCC
MIE 13]] 6A
2A(] 3 12]] 6Y
2Y [l 4 11|l 5A
3A[]ls 10]] 5Y
3v[]s 9] 4A

GND [ 7 s|] 4y

This hex inverter contains six independent inverters designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCO04 performs the Boolean function Y = A.
The SN74ALVCO04 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A v
H L
L H
logic symbolT
1
1A 1
3
2A
5
3A
9
aA
1
5A
13
6A

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each inverter (positive logic)

A {>o v

EPIC is a trademark of Texas Instruments Incorporated.

(e I« > N BE~ I \V)

12

1y
2Y
3Y
a4y
5Y
6Y

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
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SN74ALVCO04
HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

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

SUpPPlY VOIAGE rANGE, VG - - ot vt e et e e e e e e

Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

otherwise noted)t

-0.5Vto46V

................................................. -0.5Vto4.6V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) o ou e e e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« oot ettt e e et e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... ... 127°C/W

DGVpackage .............ciiiiiiiiiiit, 182°C/W

PWpackage ............ciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65V1t01.95V | 0.65x Ve
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt036V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \
Vcc =165V -4
loH High-level output current Vec=23V — mA
Vec =27V -12
Vcc=3V 24
Vce =1.65V 4
Vec =23V 12
loL Low-level output current mA
Vec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 5 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
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SN74ALVCO04
HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS \ele MIN TYPT  mAX ]| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH =—-4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH=-12mA 2.7V 2.2
3V 2.4
loH = —-24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL=12mA "IV, 04
loL=24 mA 3V 0.55
I V| =Vcc or GND 3.6V 5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
Alcc One inputat Vcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V 35 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Ve =25V Ve =33V
PARAMETER FROM 0 vee=18v CiCO-Z v Vee=27v Cico-3 v UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
tod A Y ¥ 1 3 3.3 1 28| ns
% This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vcc =18V |Vcc =25V | Vcc =33V
PARAMETER TEST CONDITIONS €c ce ce UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per inverter CL=0, f=10 MHz % 23 27.5 pF
1 This information was not available at the time of publication.
3 15
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SN74ALVCO04
HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec =18V

0 2xVce

1kQ SV O Open

GND
1kQ T

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —f¢—— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
|
| |
tzH —» | ¥

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 tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@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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SN74ALVCO04
HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tod Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Vce o)
Data utput
Input XVCC/Z XVCC/2 Control Vce
oV (low-level Veel2 Vecl2
VOLTAGE WAVEFORMS enabling) \ I ov
SETUP AND HOLD TIMES
tpzL —J‘ — —D} [ tpLz
Output |
V
—————— Vee Waveform 1 cc
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ |
tPLH —¢—»! H—P?— tPHL tPZH —¥ :‘_ & tPHz
\ Output
——— VoH Waveform 2
Output Vccl2 Vccel2 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.
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.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCO04
HEX INVERTER

SCES117F — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
500 Q S1/7 o Open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT

Timing 15V 2.7V
Input ‘ '
ov
\

T T

| su
5 ‘ | 27V
ata )(1.5 Y, }(1.5 Vv
Input
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input 7f1.5v 15V
oV

\ |
tPLH H H—P?— tPHL

——— VoH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open

tpLz/tpzL 6V

tpHZ/tpZH GND

r—tw—ﬂ
| 27V

\ \ -
Input Xl.S \ Xl.SV
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V ‘ VoL +0.3V
(see Note B) ‘ ‘ —— —— VoL
tpzH —» 4~ ‘“_tPHZ
Output | ———— VOH
Waveform 2 VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

® EPICO (Enhanced-Performance Implanted D, DGV, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1A [ J wullv
MIL-STD-883, Method 3015; Exceeds 200 V s wll 4§C
Using Machine Model (C = 200 pF, R = 0) v (s 12 4A

® | atch-Up Performance Exceeds 250 mA Per 2A [l4 1[] av
JESD 17 2B (|5 10]] 3B

® Package Options Include Plastic 2v [ls 9] 3A
Small-Outline (D), Thin Very Small-Outline GND []7 s[] 3y
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

This quadruple 2-input positive-AND gate is designed for 1.65-V to 3.6-V V¢ operation.

The device performs the Boolean function Y = A « B or Y = A + B in positive logic.
The SN74ALVCO08 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS | ouTPUT
A B Y
H H H
L X L
X L L
logic symbolT
1
1A & 3
2 1v
1B
4
2A 6
5 2y
2B
9
M ———— 8
10 3y
3B/ ———
12
an 1
13 a4y
B/

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each gate (positive logic)

A — |
Y
B — |

EPIC is a trademark of Texas Instruments Incorporated.

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]
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

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

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

otherwise noted)t

......................................................... -05Vto4.6V
................................................. -0.5Vto4.6V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) o ou e e e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« oot ettt e e et e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... ... 127°C/W

DGVpackage .............ciiiiiiiiiiit, 182°C/W

PWpackage ............ciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65V1t01.95V | 0.65x Ve
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt036V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \
Vcc =165V -4
loH High-level output current Vec=23V — mA
Vec =27V -12
Vcc=3V 24
Vce =1.65V 4
Vec =23V 12
loL Low-level output current mA
Vec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 5 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

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

PARAMETER TEST CONDITIONS \ele MIN TYPT MAX| UNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH =—-4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH=-12mA 2.7V 2.2
3V 2.4
loH = —-24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL=12mA "IV, 04
loL=24 mA 3V 0.55
I V| =Vcc or GND 3.6V 5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
Alcc One inputat Vcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V 4.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

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

otherwise noted) (see Figures 1 through 3)

Vcc =18V | Vec=25V Vcc =33V
PARAMETER FROM TO oasv “Coov vee=27V | 655y UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX| MIN MAX| MIN MAX
tod AorB Y 1.2 5.3 1 3.2 3 1.2 29| ns
operating characteristics, Tp = 25°C
Vcc=18V |Vcc=25V | Vcc =33V
PARAMETER TEST CONDITIONS +0.15V 0.2V +0.3V UNIT
TYP TYP TYP
de Power dissipation capacitance per gate CL=0, f=10 MHz 24 25 26 pF
¥ 7
I EXAS
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Ve =1.8V£0.15V

0 2xVce

1k Q SV O Open

TGND

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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 Open

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» = B e tphz

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 tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@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

{'f TEXAS
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF 500 O tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —¢—— H—P‘—‘ tPHL tPzH —¥ ‘“— M Etpz
\ Output
——— VoH Waveform 2
Output Vccl2 Vccel2 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.
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.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN74ALVCO8
QUADRUPLE 2-INPUT POSITIVE-AND GATE

SCES101D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

O 6V
S1 TEST S1
From Output 500 @ / © Open t o
Under Test GND ¢ F}? g)\e/n
CL =50 pF PLZ/tPZL

(see Note A)

% 500 Q tpHZ/tPZH GND

LOAD CIRCUIT — ty ——»
\ \
| | 2.7V
N 07y Input Xl.sv ><1.5v
Timing 15V oV
Input '
| ov VOLTAGE WAVEFORMS
——re——» PULSE DURATION
| tsu th \
o | | 27V
Inau? Xl'sv XlEV -
p oV Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

————— 2.7V Waveform 1
Input *1.5v 1.5V Slat6V
oV (see Note B)

‘ \ Output

——— VOH Waveform 2

Output ﬂ S1at GND
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 3. Load Circuit and Voltage Waveforms
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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

® EPICO (Enhanced-Performance Implanted D, DGV, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1A [ J v
MIL-STD-883, Method 3015; Exceeds 200 V i tooa i ge
Using Machine Model (C = 200 pF, R = 0) ;i [ ; iz i 1Y

® | atch-Up Performance Exceeds 250 mA 28 [4 1 [ 3¢
Per JESD 17 2c[ls 0[] 38

® Package Options Include Plastic 2Y [le ofl 3a
Small-Outline (D), Thin Very Small-Outline GND [|7 sl 3y
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

This triple 3-input positive-NAND gate is designed for 1.65-V to 3.6-V V¢ operation.
The SN74ALVC10 performs the Boolean function Y =A« B+ Cor Y = A + B + C in positive logic.
The SN74ALVC10 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B c Y
H H H L
L X X H
X L X H
X X L H
logic symbolT
1
7 &
2 12
B — S % gy
13
1c
2A
4 6
B —— N
5
2c
9
3w —————
10 8
3B/ ——— N
11
3c

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

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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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

logic diagram, each gate (positive logic)

A—
B —— piY
C—

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

Supply Voltage range, VoG -« v v -0.5Vto4.6V
Input voltage range, Vi (SEe NOtE 1) . ... oot -05Vto4.6V
Output voltage range, Vo (see Notes1and 2) ..., -05VtoVee+05V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinuOUS OUPUL CUITENTE, 1 .« . oot et e e e e e e e +50 mA
Continuous current through Vec or GND .. ... oo +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... oiiii.t. 127°C/W

DGVpackage .............coiiiiiiiiiit, 182°C/W

PWpackage .............coiiiiiiiiiiian. 170°C/W

—65°C to 150°C

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65%xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=165Vt01.95V 0.35x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \Y
Vcc=27Vto36V 0.8
V| Input voltage Vce \
Vo Output voltage Vce \Y
Vcc=1.65V -4
IoH High-level output current vecz 23V 2 mA
Ve =27V -12
Vcc=3V -24
Vcc =165V 4
Vcec =23V 12
loL Low-level output current mA
Vece =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 0 5 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
I
b TEXAS
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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH=-12mA 2.7V 2.2
3V 2.4
loH = —-24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL=12mA IV, 04
loL=24 mA 3V 0.55
I V| =Vcc or GND 3.6V 5 HA
Icc V| =Vcc or GND, lp=0 3.6V 10 HA
Alcc One inputat Vcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V 4 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc =18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC =27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN MIN MAX MIN MAX MIN MAX
tpd A, B,orC Y 1.1 1 3 3.3 1 3 ns
operating characteristics, Tp = 25°C
V, =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS cc cc ce UNIT
TYP TYP TYP
de Power dissipation capacitance per gate C_L=0, f=10 MHz 23 24 26 pF
ol
I EXAS
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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1 Open
From Output 1kQ o =P
Under Test l GND
CL =30pF
(see Note A) I 1kQ
LOAD CIRCUIT
_ Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
Vee
Data
Input XVCch XVC(;/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input %VCCIZ
|

\ \
tPLH ——> —>— 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 2xVce
tpHZ/tpZH Open
e
| Vce
Input XVCC/Z XVCC/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

\
| |
tzH —» | ¥

Output ———— VOH
Waveform 2 VoH-0.15V
S1 at Open
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 tep.
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;<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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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test

CL =30 pF

(see Note A) I

LOAD CIRCUIT
- Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
vee
Data
Input XVC(:/Z XVC(:/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open

tpLz/tpzL 2xVce
tPHZ/tPZH GND

— ty —b}

| Vee

Input XVCch XVCch
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

‘k——»

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 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, Zg =50 Q, t;<2 ns, ;<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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SN74ALVC10
TRIPLE 3-INPUT POSITIVE-NAND GATE

SCES106D — JULY 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

500 Q 5/ O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tlmmﬁ X1-5V
P \ oV
H—»‘ﬂ—»{
‘ tsu th ‘
Dt \ \ 27V
ata
Input ><1.5V ><1.5v
oV

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input 7{ 15V 15V
| \ ‘ ov
thLH ——— |
PLH } H—DT— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 6V

tpHZ/tPZH GND

D

\ | 27V
Input Xl.S \% Xl.S \%
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 2.7V
Control
(low-level
enabling) oVv
Output 3V
Waveform 1 VoL +0.3V
Slat6V ==

(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

VoL

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 tpzn are the same as ten.
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,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC14

HEX SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

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

description

This hex Schmitt-trigger inverter is designed for
1.65-V to 3.6-V V¢ operation.

The SN74ALVC14 contains six independent
inverters, and performs the Boolean function
Y =A.

The SN74ALVC14 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUT | OUTPUT
A Y
H L
L H
logic symbolT
1
1A T
3
2A
5
3A
9
aA
1
5A
13
6A

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each inverter (positive logic)

>

EPIC is a trademark of Texas Instruments Incorporated.

D, DGV, OR PW PACKAGE

(TOP VIEW)
)
1A [ 1 14 ] Vee
1y []2 13l 6A
2A[]3 12l ey
2y |4 11 |] 5A
3Aa[ls 10l 5y
3y [ls 9llaa
GND [}7 8 [] 4y
2
1Y
4
2Y
6
3Y
8
4Y
10
5Y
12
6Y
Y

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 1999, Texas Instruments Incorporated
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SN74ALVC14

HEX

SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

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 -05Vt06.5V
Input voltage range, Vi (see Note 1) ....... ... -05Vto6.5V
Output voltage range, Vo (see Notesland 2) .............. ..., -05VtoVec+05V
Input clamp current, Ik (V] < 0) o ou e e e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« oot ettt e e et e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... ... 127°C/W

DGVpackage .............ciiiiiiiiiiit, 182°C/W

PWpackage ............ciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

; recommended operating conditions (see Note 4)
LLJ MIN MAX UNIT
> Vce Supply voltage 1.65 3.6 \%
L Vec=165V101.95V |0.65xVee
D: VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
ol Vec =27Vt 3.6V 2
= Vec=1.65V101.95V 0.35xVce
U VL Low-level input voltage Vcc=23Vto27V 0.7 \%
D) Ve =27V103.6V 0.8
D Vi Input voltage Vce \
O Vo Output voltage \ele \
x Vcc=1.65V —4
o loH High-level output current Vec=23Y _— mA
Vee =27V -12
Vcc =3V 24
Ve =1.65V 4
loL Low-level output current vec=23V 12 mA
Vee =27V 12
Vcc =3V 24
A Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.
*3 15
INSTrEgﬁSNTs
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SN74ALVC14
HEX SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX | uNIT
1.65V
VT+ , 2.7V 0.8
Positive-going \Y
threshold 3V 038
36V 0.8
1.65V
VT- , 2.7V 0.4 1.4
Negative-going \%
threshold 3V 06 15
36V 0.8 1.8
1.65V
avr 2.7V 0.3 1.1
Hysteresis 3V 03 e \
(VT+=VT2) : :
36V 0.3 1.2
loH =-100 pA 1.65Vt03.6V |Vcc-0.2
loH =—-4 mA 1.65V 1.2
loH = -6 mA 2.3V 2
VOH 2.3V 1.7 \
IoH =-12 mA 27V 22
3V 24
IoH = —24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL=4mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL oL \
| 12 mA 2.3V 0.7
=12m
oL 27V 0.4
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
Icc V| =Vcc or GND, lo=0 36V 20 HA
Alcc OneinputatVcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V pF

1 All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

\Y =25V V =33V
PARAMETER FROM To Vec =18V C’—'CO~2 \ Vee =27V CiCO-3 \ UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
tpd A Y ns
operating characteristics, Tpa = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS cc ce cc UNIT
TYP TYP TYP
Cpd Power dissipation capacitance per inverter CL=0, f=10 MHz pF
¥ 1,
I EXAS
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PRODUCT PREVIEW

SN74ALVC14
HEX SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
O 2xVce
1kQ Sl/‘ O Open
From Output TEST S1
Under Test l GND thd Open
p
CL=30pF 1kO tpLZ/tpzL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —»!
| | Vce
Timing Vee2 Vee Input XVcch XVCC/Z
Input cc oV oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Vee
Data Output V,
CcC
Input XVCC/Z XVCC/Z Control Veel2 Veel2
ov (low-level 0
VOLTAGE WAVEFORMS enabling) \ I~ v
SETUP AND HOLD TIMES ‘
tpzL—¥ = e tpLz
| B
Output \ V,
______ Vee Waveform 1 ‘ \ cc
Input % Vcel2 * Vcel2 Slat2xVce ‘ VoL +0.15V
\ \ oV (see Note B) | | | ———— VoL
\ \
tpLH —¢— H—P‘—‘ tPHL tPzH —¥ :4— —» ez
‘ Output

——— VoH Waveform 2
Output Veel2 Vccl2 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.
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.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVC14
HEX SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF 500 O tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —»
| | Vce
Timing 0 vce Input chclz chc/z
Input cC ov ov
| VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ |
Vce
Data Output v
Input XVCC/Z XVCC/Z Control ce
ov (low-level
VOLTAGE WAVEFORMS enabling) ov
SETUP AND HOLD TIMES
Output V,
______ cc
Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ oV (see Note B) | | ‘——_—VOL
\ \
tPLH —¢—»l H—P‘—‘ tPHL tpzH — ¥ ‘“— —» @ tphz
‘ Output —— =V
- OH
VoH Waveform 2 VOH-0.15V
Output Vcc/2 Vccl/2 S1 at GND
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.
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.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpH and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74ALVC14
HEX SCHMITT-TRIGGER INVERTER

SCES107D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

o6V

Sl/‘ O Open

T GND

500 Q
From Output

Under Test

(see Note A)

CL =50 pF % 500 Q

LOAD CIRCUIT

o 2.7V
Timing X1_5 v
Input ‘ oV
k—q‘q—ﬂ
| tsu th |
‘ \ 2.7V
Data Xl.S v Xl.s v
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 2.7V
Input % 15V 15V
} ‘ \ ov
\
tpLH—¢——¥ ﬂ—bf— tPHL
\
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open

tpLz/tpzL 6V

tpHZ/tPZH GND

R
\

| | 2.7V
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 2.7V
Control
(low-level
enabling) oV

Output | ‘ \ ‘ 3V
Waveform 1 |
15V
Slat6V ‘ ‘ VoL +0.3V
(see Note B) } T VoL

\
tpzH —P‘ [ —» ﬂ_ tPHZ
Output |

————_VoH
Waveform 2 VoH-03V
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 tpHz are the same as {gjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@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 3. Load Circuit and Voltage Waveforms
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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

® EPICO (Enhanced-Performance Implanted D, DGV, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1A J i
MIL-STD-883, Method 3015; Exceeds 200 V e Lo i i
Using Machine Model (C = 200 pF, R = 0) ™ ; iz 1 an

® | atch-Up Performance Exceeds 250 mA Per i 1] av
JESD 17 2B[] 5 10]] 3B

® Package Options Include Plastic MG 9] 3A
Small-Outline (D), Thin Very Small-Outline GND[] 7 sl] 3y
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

This quadruple 2-input positive-OR gate is designed for 1.65-V to 3.6-V V¢ operation.
The SN74ALVC32 performs the Boolean function Y = A « B or Y = A + B in positive logic.
The SN74ALVC32 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
H X H
X H H
L L L
logic symbolT
1
1A >1 3
2 1y
1B
4
2A 6
5 2y
2B
9
3A ——————— 8
10 ———————— 3y
3B ———————
12
4A — 11
13 —————— 4y
4B ——

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram, each gate (positive logic)

ﬂi
Y
B

EPIC is a trademark of Texas Instruments Incorporated.

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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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

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

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

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Output voltage range, Vg (see Notes 1 and 2)

otherwise noted)t

......................................................... -05Vto4.6V
................................................. -0.5Vto4.6V

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) o ou e e e e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10+« oot ettt e e et e e e e e e e +50 mA
Continuous current through Voo or GND ..o +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... ... 127°C/W

DGVpackage .............ciiiiiiiiiiit, 182°C/W

PWpackage ............ciiiiiiiiiiiian. 170°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

NOTES: 1. The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \%
Vce =1.65V -4
loH High-level output current Vec=23Y 2 mA
Ve =27V -12
Vcc=3V —24
Vee =165V 4
Vec =23V 12
loL Low-level output current mA
Vec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 0 5 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,

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

2-34
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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS \ele MIN TYPT  mAX ]| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH =—-4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH=-12mA 2.7V 2.2
3V 2.4
loH = —-24 mA 3V 2
loL =100 pA 1.65Vto3.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL=12mA "IV, 04
loL=24 mA 3V 0.55
I V| =Vcc or GND 3.6V 5 HA
Icc V| =Vcc or GND, lop=0 3.6V 10 HA
Alcc One inputat Vcc - 0.6V, Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj V| =Vcc or GND 3.3V 4 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc =18V Vcc =25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V VCC =27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd AorB Y 1 4.7 1 3.1 2.9 1 2.8 ns
operating characteristics, Tp = 25°C
Vcc=18V |Vcc=25V | Vcc =33V
PARAMETER TEST CONDITIONS +0.15V 0.2V +0.3V UNIT
TYP TYP TYP
de Power dissipation capacitance per gate CL=0, f=10 MHz 23 24 26 pF
3 1,
I EXAS
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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0 2xVce
S1 Open
From Output 1kQ / o =P
Under Test l GND
CL =30pF
(see Note A) I 1kQ
LOAD CIRCUIT
_ Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
Vee
Data
Input XVCch XVC(;/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vece
Input % Vee/2 * Vee/2
\ \ oV

\ \
tpLH —¢—P H—b“— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Input

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open
tpLZ/tpzL 2xVce
tpHZ/tpZH Open
— ty —»!

XVCC/ 2

VOLTAGE WAVEFORMS
PULSE DURATION

VoL +0.15V
———— VoL

tpzH —» 4= W ‘ﬂ—tPHZ

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.

@mmooO

Figure 1. 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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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL ; 3t0 pAF 500 O tpLZ/tPZL 2xVee
(see Note A) I tPHZ/tPZH GND
LOAD CIRCUIT
— ty —b}
| vVee
Timing vee Input chclz chc/z
Veel2 ov
Input oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input XVCC/2 Veel2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Veel2 5& Veel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | | ————VoL
\ \ t
PZH —» tpHZ
tpLH —¢——»! —p— tPHL — ;‘_ ﬁ_
\ \ Output
——— VoH Waveform 2
Output Vcel2 Vccl/2 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.
All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, ;<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.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVC32
QUADRUPLE 2-INPUT POSITIVE-OR GATE

SCES108D — JULY 1997 — REVISED AUGUST 1998

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

500 Q 5/ O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Timing Xl 5V
Input )
\ ov
e
‘ tsu th |
Dat \ } 27V
ata
Input Xl.SV ><1.5v oy
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 27V
Input 7{ 15V 15V
| \ ‘ ov
tPLH —ﬂ—ﬂ |
} H—DT— tPHL

| ——— VoH
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 6V

tpHZ/tPZH GND

D

\ | 27V
Input Xl.S \% Xl.S \%
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V | VoL +03V
(see Note B) \ D VoL
t . -»l
PZH ¥ 4 ¢ tpyz
Output | | ———— VOH
Waveform 2 15V VoH-0.3V
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 tpzn are the same as ten.
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,<2.5 ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

® EPICO (Enhanced-Performance Implanted

CMOS) Submicron Process
® Package Options Include Plastic

Small-Outline (D), Thin Very Small-Outline

(DGV), and Thin Shrink Small-Outline (PW)

Packages

description

This dual positive-edge-triggered D-type flip-flop
is designed for 1.65-V to 3.6-V V¢ operation.

D, DGV, OR PW PACKAGE

(TOP VIEW)

ICIR[|1 ~ ] Ve

1D []2 13|] 2CLR
1CLK [] 3 12]] 2D
1PRE [ 4 1] 2cLK

1Q(]s 10|] 2PRE

1Q[]e ofl 2Q
GND []7 s8]l 20

A low level at the preset (PRE) or clear (CLR) inputs sets or resets the outputs, regardless of the levels of the
other inputs. When PRE and CLR are inactive (high), data at the data (D) input meeting the setup time
requirements is transferred to the outputs on the positive-going edge of the clock pulse. Clock triggering occurs
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval,
data at the D input may be changed without affecting the levels at the outputs.

The SN74ALVC74 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X HT HT
H H 1 H H L
H H 1 L L H
H H L X Q Qo

T This configuration is unstable; that is, it does not
persist when PRE or CLR returns to its inactive

(high) level.
logic symbolT
4
1PRE S
3
1CLK > C1
2
1D 1D
1
1CLR R
10
2PRE
11
2CLK
12
2D
13
2CLR

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

5
1Q
6 _
1Q
9
2Q
8 _
2Q

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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SN74ALVC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

logic diagram, each flip-flop (positive logic)

PRE

CLK

CLR

PRODUCT PREVIEW

L
c c
: |
D D D
c o s c
5 | c 5
G |—e TG — TG :
| | | o[>on
¢ C C
L

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

SUPPIY VOIAGE FANGE, VG « - oo v v et ettt e e e e e e e e -05Vto4.6V
Input voltage range, Vi (See NOte 1) . ... ..o e -05Vto46V
Output voltage range, Vo (see Notesland 2) ..., -05VtoVec+05V
Input clamp current, Ik (V] < 0) ..o e e -50 mA
Output clamp current, Iogx (Vo < 0) oo -50 mA
ContinUOUS OULPUL CUITENT, [0 . . .. e +50 mA
Continuous current through Ve 0r GND L ..o e +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage ........... ..., 127°C/W

DGVpackage ............. ... il 182°C/W

PWpackage ............iiiiiiiiiiiiian, 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V [0.65x Ve
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
loL Low-level output current Vec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: All unused 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 Vce MIN TYPT  MAX| uNIT

loH =—-100 pA 1.65Vto3.6V |Vcc—0.2

IOH = —4 MmA 1.65V 1.2

loH = -6 mA 23V 2
VOH 23V 1.7 v

IOH =-12 mA 2.7V 2.2

3V 2.4

IOH = —24 mA 3V 2

loL =100 pA 1.65Vto3.6V 0.2

loL =4 mA 1.65V 0.45

loL =6 mA 23V 0.4
VoL _ 23V 0.7 v

loL =12 mA IV, oA

loL =24 mA 3V 0.55
I V| =V or GND 3.6V +5 | pA
Icc V| =Vcc or GND, lo=0 36V 20 MA
Alcc One inputat Vcc — 0.6 V, Other inputs at Vo or GND 3Vto36V 750 HA
Cj V| =Vcc or GND 3.3V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
*3
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PRODUCT PREVIEW

SN74ALVC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc=18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency MHz
A PRE or CLR low
tw Pulse duration - ns
CLK high or low
) Data before CLK?1
tsu Setup time N - ns
PRE or CLR inactive
th Hold time Data after CLK1 ns

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM 0 vec=18v CiCO-Z v vee=2Tv C’—fCO-3 v UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
fmax MHz
. CLK _
— — or ns
pd PRE or CLR QorQ
operating characteristics, Ta = 25°C
V =1.8vV V =25V V =33V
PARAMETER TEST CONDITIONS cc ce ce UNIT
TYP TYP TYP
de Power dissipation capacitance per flip-flop | C_ =0, f=10 MHz pF

{'f TEXAS
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SN74ALVC74
DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVce
1kQ SV O Open
From Output TEST S1
Under Test l GND
tpd Open
CL=30pF 1kO tpLZ/tPzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —»
| | Vce
Timing Vo2 Vce Input chclz chc/z
Input >< ov
ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
Vce
Data Output v
Input XVCC/Z XVCC/Z Control Vcel2 Vccel/2 “
ov (low-level cc cc
VOLTAGE WAVEFORMS enabling) \ I~ ov
SETUP AND HOLD TIMES
tpzL —J‘ - —D} [ tpLz
| |
Output | Vv,
______ Vee Waveform 1 ‘ \ cc
Input % Veel2 5& Vcel2 Slat2xVce ‘ VoL +0.15V
\ \ oV (see Note B) | | | ———— VoL
\ \
tPLH —— H—P‘—‘ tPHL tpzH —¥ ‘“— —> @tz
| Output ———V
___V OH
OH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at Open o
VoL (see Note B) v
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.
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.
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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PRODUCT PREVIEW

SN74ALVC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

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 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 Sk Veel2
| | ov

\ \
tpLH —f¢——» H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Input

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
— tyy, —»!

XVC(:/ 2

Vce
XVC(;IZ
ov

VOLTAGE WAVEFORMS
PULSE DURATION

VoL +0.15V
———— VoL

tPzH—P = —P ‘ﬂ—tPHZ

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 tan.
tpLH and tpy_ are the same as tpg.

@mmooO

Figure 2. Load Circuit and Voltage Waveforms

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.
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SN74ALVC74

DUAL POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH CLEAR AND PRESET

SCES109E — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

O 6V
500 Q SV O Open
From Output
Under Test l GND
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 2.7V
Timing Xl'S v
Input ‘ oV
>
‘ tsu th ‘
\ \ 27V
Data Xl.S v X1.5v
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 27V
Input f 15V 15V
| | \ ‘ oV
\
tpLH H [ tpHL
\
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tPZH GND

— ty ——»
\ \

‘ | 27V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) ‘ oV
\
tpzL —Wy —
Output | \ } 3V
Waveform 1 |
15V
Slat6V } | f voL+03V
| ———— VoL

(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

\
tpzH —P ‘K— —» ‘ﬂ—tPHZ

VoH-03V

VoH

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 tpHyz 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 3. Load Circuit and Voltage Waveforms
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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

® EPICO (Enhanced-Performance Implanted D, DGV, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per — U

: 10CE []1 14]] Vee

MIL-STD-883, Method 3015; Exceeds 200 V N 1] 408
Using Machine Model (C = 200 pF, R = 0) v (s 1] an

® | atch-Up Performance Exceeds 250 mA Per 20E [| 4 1[] av
JESD 17 2A []s 10[] 30E

® Package Options Include Plastic 2Y [l e 9[] 3A
Small-Outline (D), Thin Very Small-Outline GND [] 7 sl] 3y
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

This quadruple bus buffer gate is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVC125 features independent line drivers with 3-state outputs. Each output is 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 V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74ALVC125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
L H H
L L L
H X z
logic symbolT
1
10E EN 1 3
2 v 1y
1A
4 .
20E
CE 75 2v
2A
__ 10
30E —— D 8
9 -
3A
13
OF — N 1
40E T 4y
am =

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

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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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

logic diagram (positive logic)

1 1
10E —Q soF 24
1A 2 P 3 v A — P 8 3y
__ 4 — 13
20E — 9 40E —(
oA > P LAY w22 P 1oy
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t
Supply VOItagEe range, VoG -« oo oo e et e -0.5Vto4.6V
Input voltage range, V| (SEe NOtE 1) ... oottt -0.5Vto4.6V
Output voltage range, Vo (see Notesland 2) .............. ..., -05VtoVece+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10 .« . oot ettt e et e e e e e e e et e e e +50 mA
Continuous current through Voo or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... oL, 127°C/W
DGVpackage ..............ciiiiiiiiiiit, 182°C/W
PWpackage .............cciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

recommended operating conditions (see Note 4)

MIN MAX UNIT

Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V [0.65x Ve

VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 xVce

VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8

\ Input voltage Vce \Y

Vo Output voltage Vce \
Vcc =165V -4

IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12

loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24

TA Operating free-air temperature -40 85 °C

NOTE 4: All unused 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.

*5’ TEXAS
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SN74ALVC125

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 15 MA
loz Vo =Vcc or GND 3.6V +10 MA
Icc V| =Vcc or GND, lp=0 36V 10 HA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 3.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 35
Co Outputs Vo =V or GND 3.3V 5.5 pF

T All typical values are at Vce =3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V Vec=27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y 13 5.3 1 3.2 3.1 11 2.8 ns
ten OE Y 1.4 6.4 1 4.1 4.3 1 35| ns
tdis OE 1.8 5.9 1 3.4 4 1.4 4| ns
operating characteristics, Tp = 25°C
V =18V V =25V Vcc =33V
PARAMETER TEST ce ce ce UNIT
CONDITIONS TYP TYP TYP
c Power dissipation OUtpUtS enabled CL = O' 15 17 19 F
pd capacitance per gate Outputs disabled f=10 MHz 2 2 3 P
*3 1
I EXAS
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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1ka o P TEST S1
Under Test GND
tpd Open
CL=30pF 1kO tpLZ/tPzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
e
v | Vce
Timing Ver2 cC Input XVCC/Z * Veel2
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data vVee Output
Input Vcel2 Vcel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
| \ oV (see Note B) | T T T VoL
\ \ \
tPLH —¢—— H—P?—tPHL tPzH —¥ :‘_ ™ @ tez
‘ Output _V,
P OH
VOH Waveform 2 VoH-0.15V
Output Vccl2 Vcel2 S1 at Open
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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
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, 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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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

From Output

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

Input %VCC/Z
|

SETUP AND HOLD TIMES

\ \
tPLH —¢—P l—>— tpL

——— VoH
Output Vcc/2 Vcc/2

NOTES: A.

O@mmooO

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

CL includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
e
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output
Control
(low-level
enabling)
Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e tphz
Output |
Waveform 2
S1 at GND
(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.
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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVC125
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES110D — JULY 1997 — REVISED DECEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

TEST S1
s /‘
500 Q O Open
From Output p tpd Open
Under Test l tPLZ/tPZL 6V
tpHZ/tpZH GND
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT r— tyy ———
\
‘ ‘ 2.7V
27V Input Xl.SV Xl.SV
Timing Xl'S v oV
Input ‘ oV
‘ VOLTAGE WAVEFORMS
“—"4—" PULSE DURATION
‘ tsu th ‘
Dt \ \ 2.7V
ata
Input Xl'SV Xl-sv Output 2.7V
oV Control
low-level
VOLTAGE WAVEFORMS (en‘;vb”r‘]’g) oy
SETUP AND HOLD TIMES ‘
tpzl — | \ «—
| B
|| \
_____ 27V Output ‘ \ 3V
Input 15V 15V Waveform 1 \ \ VoL +0.3V
tPLH —‘ﬂ—ﬁ \ | (see Note B) | tpHz Pl
\ —»— tpHL
‘ ‘ Output
‘ — —— VOH Waveform 2
Output 15V 15V S1at GND
(see Note B)
VoL
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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

®@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

® EPICO (Enhanced-Performance Implanted D, DGV, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 10E[]1 ) 14 [ Vee
MIL-STD-883, Method 3015; Exceeds 200 V 1A[] 2 13 [] 40E
Using Machine Model (C = 200 pF, R = 0) v [l 12 [] 2A

® [atch-Up Performance Exceeds 250 mA Per 20E [] 2 1 [] 4y
JESD 17 2Alls 10l 30E

® Package Options Include Plastic 2y [le all3A
Small-Outline (D), Thin Very Small-Outline GND [l 7 8 ] 3y
(DGV), and Thin Shrink Small-Outline (PW)
Packages

description

This quadruple bus buffer gate is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVC126 features independent line drivers with 3-state outputs. Each output is disabled when the
associated output-enable (OE) input is low.

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-sourcing capability of
the driver.

The SN74ALVC126 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
H H H
H L L
L X z
logic symbolT
1
10E EN 1 3
2 v 1y
1A
4
20E 6
5 2Y
2A
10
30E ———— 8
9 ——— 3Y
3A ———
13
40E ———— 11
12 —— 4y
an —

 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

logic diagram (positive logic)

10 -1 ] 30 10
2 3 9 8
1A 1Y 3A 3y
|~ |~
20e 4| 40 3
5 6 12 1
2A 2y 4A 4y
|~ |~
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply VOItagEe range, VoG -« oo oo e et e -0.5Vto4.6V
Input voltage range, V| (SEe NOtE 1) ... oottt -0.5Vto4.6V
Output voltage range, Vo (see Notesland 2) .............. ..., -05VtoVece+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10 .« . oot ettt e et e e e e e e e et e e e +50 mA
Continuous current through Voo or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): Dpackage .................. ... ... oL, 127°C/W

DGVpackage ..............ciiiiiiiiiiit, 182°C/W

PWpackage .............cciiiiiiiiiiiian. 170°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 5 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused 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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SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
Iy V| =Vcc or GND 36V 5] pA
loz Vo =Vcc or GND 3.6V +10 MA
Icc V| =Vcc or GND, lo=0 36V 10| pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 3.5
Ci V| = Ve or GND 3.3V pF
Data inputs 3.5
Co Outputs Vo =Vcc or GND 3.3V 55 pF

T All typical values are at Vce =3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V Vec=27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tpd A Y 1.3 5.6 1 3.4 3.4 1.1 3.1 ns
ten OE Y 1 5.9 1 3.8 3.8 1 3.3 ns
tgis OE Y 1.8 56 1 33 4.4 1 37| ns
operating characteristics, Tp = 25°C
V =1.8V V =25V V =33V
PARAMETER TEST cC ce €c UNIT
CONDITIONS TYP TYP TYP
c Power dissipation OUtpUtS enabled CL = O' 15 17 19 F
pd capacitance per gate Outputs disabled f=10 MHz 2 2 3 P
*3 15
I EXAS
2-58 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
1kQ SV O Open
From Output TEST S1
Under Test l GND thd Open
p
CL=30pF 1kO tpLZ/tPZL 2xVcce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| Vce
Timing 0 Vce Input chclz chc/z
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
vVce
Data Vv
Vcel2 XVCc/Z CcC
Input X Output Veel2 Veel2
ov Control cc cc 0
VOLTAGE WAVEFORMS \ ‘ v
SETUP AND HOLD TIMES
tpzL —J‘ . —D} & tpLz
|
Output \ vee
______ Vee Waveform 1 \ \
Input Vcel2 Vcel2 Slat2xVcee | VoL +0.15V
‘ | ov (see Note B) | ———— VoL

\
tpLH — & bt tpzH —¥ ‘k— —»| ‘ﬂ—tsz

‘ Output
——— VoH Waveform 2
Output Veel2 Vccl2 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.
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.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp| 4 and tpy|_ are the same as tpg.

@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVC126
QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce

500 Q SV O Open

From Output

Under Test l GND
CL =30pF
(see Note A) I 5009
LOAD CIRCUIT
__— Vce
Timing
Input XVCC/2
} oV
tsy th
\ \
Vce
Data
Input XVCc/Z XVCC/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
\

\ \
tpLH —14—»‘ H—P“— tPHL
\

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

Input

Output
Control

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tPZH GND
—— ty —b‘l
| Vce
XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Vce
XVC(;/Z XVCch
‘ ‘ ov
tpzL —J‘ - —D} & tpLz
| \
‘ Vce
| | VoL +0.15V
———— VoL
|
tpzH — ‘k— —» € tpHz
———— VOoH
VoH-0.15V
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 tpzpH are the same as ten.
tpLH and tpy_ are the same as tpg.

O@mmoo

Figure 2. Load Circuit and Voltage Waveforms

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.
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SN74ALVC126

QUADRUPLE BUS BUFFER GATE
WITH 3-STATE OUTPUTS

SCES111E — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

O 6V

SV O Open

500 Q
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

Timing
Input

T GND

2.7V

ov

2.7V

Data
Input

NOTES: A.

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

CL includes probe and jig capacitance.

Vec=27VAND 3.3V 03V

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tPZH GND

} 27V
XI.SV

Input
oV
VOLTAGE WAVEFORMS
PULSE DURATION
27V
Output
Control 15V 15V
\ \ oV
||
tPzL ¥ & —J‘ ‘H— tpLZ
Output || | | 3V
Waveform 1
Slat6V | VoL +0.3V
(see Note B) } ———— VoL

Output
Waveform 2
S1at GND
(see Note B)

tpzH —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.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms

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

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

2-61



SN74ALVC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

® EPICO (Enhanced-Performance Implanted

CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per 1001 ) 5
MIL-STD-883, Method 3015; Exceeds 200 V 11 ] 0
Using Machine Model (C = 200 pF, R = 0) ovall i, i:
® | atch-Up Performance Exceeds 250 mA Per 1A2[]4 17
JESD 17 2va[ls 16
® Package Options Include Plastic 1A3[] 6 15
Small-Outline (DW, NS), Thin Very 2v2 []7 14
Small-Outline (DGV), and Thin Shrink 14 []s 13
Small-Outline (PW) Packages 2v1[]o 12
GND[J120 u

description

DGV, DW, NS, OR PW PACKAGE

Ve
] 20E
] 1v1
] 2A4
] 1v2
] 2A3
] 1Y3
] 2A2
] 1v4
] 2A1

This octal buffer/line driver is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVC244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the

high-impedance state.

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 SN74ALVC244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y

L H H

L L L

H X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

logic symbolT

_ 1

10E —  EN 20E 19— EN
2 - C 18 11 ! C 9

1A1 > Vi —————— 1v1 o] —— > \Y% 2Y1
4 16 13 7

1A2 1Y2 2A2 2Y2
6 14 15 5

1A3 1Y3 2A3 2Y3
8 12 17 3

1A4 — —— 1Y4 204 —— ——— 2VY4

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

10E

D> we >
1A1 2 18 1yl 2A1 1 9 2Y1

16 1y2 2A2 13 : ! 2Y2

1A2

\/L‘ \ \l\i

1A3 6 14 1Y3 2A3 e / ° 2Y3
1A4 8 12 1v4 2A4 17 /: 3 2Y4

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

SUPPIY VOIAGE FANGE, VG « oo v v ettt e e e e e e e e e e -0.5Vto46V
Input voltage range, Vi (See NOte 1) . ... ..o i -05Vto4.6V
Output voltage range, Vo (see Notesland 2) ..............cooviiiiiii. .. -05VtoVeec+05V
Input clamp current, Ik (V] < 0) ..ot e e e -50 mA
Output clamp current, Iogk (Vo < 0) oo -50 mA
CoNtiNUOUS OUIPUL CUITENE, 10+« vt ettt e e e e e e e e e e e e e e +50 mA
Continuous current through Ve 0r GND L ..o e +100 mA
Package thermal impedance, 035 (see Note 3): DGV package .............c.oviiiiiiiinnnn... 146°C/W

DWpackage .........ccoiiiiiiiiiininnnan, 97°C/W

NSpackage ......... ... i 100°C/W

PWpackage ............iiiiiiiiiit, 128°C/W
Storage temperature range, Totg ceeee —65°C to 150°C

¥ 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
loL Low-level output current Vec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 5 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused 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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SN74ALVC244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 15 MA
loz Vo =Vcc or GND 3.6V +10 MA
Icc V| =Vcc or GND, lp=0 36V 10 HA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 4.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 45
Co Outputs Vo =Vcc or GND 3.3V 7.5 pF

T All typical values are at Vcec =3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =18V V =25V V =33V
PARAMETER FROM TO i%.lS \Y CtCO.Z \Y Veec=27V CiCO.3 \Y UNIT
(INPUT) (OUTPUT)
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tod A 1 4.4 1 3.1 3.1 1.1 28| ns
ten OE 1.8 6.9 15 5.4 5.3 15 45| ns
tdis OE 1.8 5.9 1 4.1 4.4 1.7 4.2 ns
operating characteristics, Tp = 25°C
Ve =18V |V =25V |Vcc=33V
PARAMETER TEST cc cc cc UNIT
CONDITIONS TYP TYP TYP
c Power dissipation capacitance | Outputs enabled CL=0, 22 23 26 F
pd per buffer/driver Outputs disabled f=10 MHz 1 1 1 P
¥ 7
EXAS
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SN74ALVC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1kQ / o op TEST s1
Under Test GND
tpd Open
CL=30pF 1kO tpLZ/tPzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vce
Timing Ver2 cC Input XVCC/Z * Veel2
Input cc oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Vccel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ |
tpLH —¢—» H—P‘—‘ tPHL tpzH — :4— —» @ tpHz
‘ Output _V,
o OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 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.
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.
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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SN74ALVC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tod Open
p
CL =30pF 500 O tpLZ/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —»
| | Vce
Timing 0 Vee Input chc/z chclz
Input cc . oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Vce o)
Data utput
Input XVCC/Z XVCC/2 Control Vce
ov (low-level Vee!2 Veel2
VOLTAGE WAVEFORMS enabling) \ I ov
SETUP AND HOLD TIMES
tpzL —J‘ - —D} [ tpLz
Output ‘ \ |
V
—————— Vee Waveform 1 | ‘ cc
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ |
tPLH ——— 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. 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.
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.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVC244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES188 — FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

500 Q S / O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT

o 27V
Tllrrr:lnugi >< 15V
P \ oV
e
‘ tsu th ‘
Dt \ \ 2.7V
ata
Input ><1.5V Xl.SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 2.7V
Input f 15V 15V
\ ov

‘ \
t —p—d \
PLH | H—b“— tPHL

| ——— VOH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tpZH GND

D

\ | 27V
Input Xl.S \ Xl.SV
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) \ oV
tpzL —» |4 \
| i
|| \
Output ‘ \ 3V
Waveform 1 | ‘ VoL +0.3V
Slat6V } ———— VoL

(see Note B)

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

O@mmoOoO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCES112C — JULY 1997 — REVISED FEBRUARY 1999
® EPICO (Enhanced-Performance Implanted DGV, DW, NS, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Bus Hold on Data Inputs Eliminates the — )
Need for External Pullup/Pulldown 10E 11 20l Vee
) 1A1(]2 19[] 20E
Resistors
. 2v4[]s 18]l 1v1
® ESD Protection Exceeds 2000 V Per 1A2[]4 17[] 2A4
MIIT—STD-883, Method 3015; Exceeds 200 V 2v3[]s 16 1v2
Using Machine Model (C = 200 pF, R =0) 1a3[]6 15[] 223
® | atch-Up Performance Exceeds 250 mA Per 2v2 []7 14[] 1v3
JESD 17 14 [ 8 13[] 2a2
® Package Options Include Plastic 2v1[]o 12]] 1va
Small-Outline (DW, NS), Thin Very GND[J10 11[]2a1

Small-Outline (DGV), and Thin Shrink
Small-Outline (PW) Packages

description

This octal buffer/line driver is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCH244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the
high-impedance state.

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.

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

The SN74ALVCH244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each buffer)

INPUTS OUTPUT
OE A Y
L H H
L L L
H X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

logic symbolT

_ 1

10E —  EN 20E 19— EN
2 - C 18 11 ! C 9

1A1 > Vi —————— 1v1 o] —— > \Y% 2Y1
4 16 13 7

1A2 1Y2 2A2 2Y2
6 14 15 5

1A3 1Y3 2A3 2Y3
8 12 17 3

1A4 — —— 1Y4 204 —— ——— 2VY4

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

10E

D> we >
1A1 2 18 1yl 2A1 1 9 2Y1

16 1y2 2A2 13 : ! 2Y2

1A2

\/L‘ \ \l\i

1A3 6 14 1Y3 2A3 e / ° 2Y3
1A4 8 12 1v4 2A4 17 /: 3 2Y4

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

SUPPIY VOIAGE FANGE, VG « oo v v ettt e e e e e e e e e e -0.5Vto46V
Input voltage range, Vi (See NOte 1) . ... ..o i -05Vto4.6V
Output voltage range, Vo (see Notesland 2) ..............cooviiiiiii. .. -05VtoVeec+05V
Input clamp current, Ik (V] < 0) ..ot e e e -50 mA
Output clamp current, Iogk (Vo < 0) oo -50 mA
CoNtiNUOUS OUIPUL CUITENE, 10+« vt ettt e e e e e e e e e e e e e e +50 mA
Continuous current through Ve 0r GND L ..o e +100 mA
Package thermal impedance, 035 (see Note 3): DGV package .............c.oviiiiiiiinnnn... 146°C/W

DWpackage .........ccoiiiiiiiiiininnnan, 97°C/W

NSpackage ......... ... i 100°C/W

PWpackage ............iiiiiiiiiit, 128°C/W
Storage temperature range, Totg ceeee —65°C to 150°C

¥ 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V 4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 5 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—-4 mA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V
V=107V 1.65V
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 10 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 4.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 6
Co Outputs Vo =Vcc or GND 3.3V 8 pF

T All typical values are at Vcc =33V, Ta =25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Ve =33V
PARAMETER FROM 0 vecm18v CiCO-Z v Vee=27V | "oay UNIT
(INPUT) (OUTPUT)
TYP MIN MAX | MIN MAX| MIN MAX
tpd A Y § 1 31 31| 11 28| ns
ten OE Y § 15 54 53| 15 45| ns
tdis OE Y § 1 41 44| 17 42| ns

8 This information was not available at the time of publication.
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SN74ALVCH244

OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

Vcc =25V | Vcc =383V
TEST Vcc=18V +02V +0.3V
PARAMETER CONDITIONS =Y. =Y. UNIT
TYP TYP TYP
issipati i Outputs enabled T 22 28
Cpd Power d|$5|pat|0n capacitance p ‘ CL =0, f=10 MHz OF
per buffer/driver Outputs disabled t 15 4
t This information was not available at the time of publication.
ol
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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
O 2xVce
S1
O Open
From Output 1kQ / p r—— o
Under Test l GND oo Soen
L =30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I torg/tpa oND
LOAD CIRCUIT
— ty —ﬁ
| vVee
Timing Vee Input XVCC/Z XVCCIZ
Vee/2 ov
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th
| \
Data Vee Output
Input :ﬁ(chm Vec!2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES

Output

—————— Vce Waveform 1
Input % Vcel2 54; Vce/2 Slat2xVce
\ \ oV (see Note B)

} VoL +0.15V
| | | T
tPLH ———»! H—P‘—‘ tPHL tPzH —¥ ‘“— @ tphz
\ Output
——— VoH Waveform 2
Output Vccl2 Vcel2 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.
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.
tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS
SCES112C — JULY 1997 — REVISED FEBRUARY 1999
PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tpd Open
p
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty ——
| Vce
Timing 0 Vce Input chclz chc/z
Input cc oy oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Vce o)
Data utput
Input XVCC/Z XVCC/2 Control Vce
oV (low-level Veel2 Vecl2
VOLTAGE WAVEFORMS enabling) \ I ov
SETUP AND HOLD TIMES
tpzL —J‘ — —D} [ tpLz
Output |
V
—————— Vee Waveform 1 cc
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \ |
tPLH —— H—P‘—‘ tPHL tpzH — ‘“— — @ tphz
\ Output
——— VoH Waveform 2
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy 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.
tp|H 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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH244
OCTAL BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES112C — JULY 1997 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL =50 pF tpLz/tpzL 6V
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — ty ——P
\ \
\ | 27V
. 27V Input Xl.SV Xl.SV
iming 15V oV
Input '
} ov VOLTAGE WAVEFORMS
——e——» PULSE DURATION
| tsu th
| \ 2.7V
Data >K1.5 Vv ><1.5 v Output
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
————— 27V Waveform 1
Input 7f1.5v 15V Slat6V
| oV (see Note B)
\ |
& tPHZ
tPLH —le— —»— tPHL
\ \ Output - Vonu
——— VOH Waveform 2 VoH-0.3V
Output 15V 1.5V S1 at GND ’
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 tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCES271A — APRIL 1999 — REVISED MAY 1999
® EPICO (Enhanced-Performance Implanted DGV, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® \Iigtscg-f?p Performance Exceeds 250 mA Per DIR [|1 U 20[] Vee
Al[]2 19[] OE
® Package Options Include Plastic A2[]3 18[] B1
Small-Outline (DW), Thin Very A3[]4 17]] B2
Small-Outline (DGV), and Thin Shrink A4[ls 16[] B3
Small-Outline (PW) Packages As[le 15[] B4
_ A6[]7 14[] B5
description a7lle 13] 86
This octal bus transceiver is designed for 1.65-V A8 [{o 12]] B7
to 3.6-V V¢ operation. GND[J10  11]] B8

The SN74ALVC245 is designed for asynchronous
communication between data buses. The device
transmits data from the A bus to the B bus or from
the B bus to the A bus, depending on the logic level
at the direction-control (DIR) input. The
output-enable (OE) input can be used to disable
the device so the buses are effectively isolated.

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 SN74ALVC245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

logic symbolT

OE
DIR

Al

A2
A3
A4
A5
A6
A7
A8

19
—G3
1
—E 3 EN1[BA]
3 EN2 [AB]
2 1 C 18
B IR A
> 2V
3 17
—> ] —a>—
4 16
—>—] —a>—
5 15
—>—] —>——
6 14
—>—] —>————
7 13
— ] —>————
8 12
———>—] >
9 11
——>] >

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

DIR 1—1—
D

Al

(|

|
Q_llg

B1

B2
B3
B4
B5
B6
B7
B8

18

I

\_\/_/

To Seven Other Channels

OE

B1
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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

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, V|: Except /O ports (seeNote 1) ............ ... . ... .. -05Vto4.6V
/O ports (see Notes1land 2) ...........ccoiiiiiinnann.. -05VtoVec+05V

Output voltage range, Vg (see Notes 1l and 2) ... .. -05VtoVec+05V
Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND L. +100 mA
Package thermal impedance, 835 (see Note 3): DGV package ............................... 146°C/W
DWopackage ........oiiiiiieiininannn 97°C/IW

PWpackage .......... ... i, 128°C/W

Storage temperature range, Totg coveee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Y
Vcc=165Vto1.95V 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto3.6V 2
Vcc=1.65Vto1.95V 0.35xVcce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
W Input voltage 0 Vce \
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IoH High-level output current Vec=23V 12 mA
Vcc =27V -12
Vcc =3V 24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vecc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: All unused 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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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
loz¥ Vo = Ve or GND 36V 10| pA
Icc V| = Ve or GND, lo=0 36V 10| pa
Alcc OneinputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 33V 45 pF
Cio A or B ports Vo =Vcc or GND 33V 11.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
¥For 110 ports, the parameter Igz includes the input leakage current.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =18V V =25V V =33V
PARAMETER FROM TO i%.lS \Y CtCO.Z \Y Veec=27V Cfo.3 \Y UNIT
(INPUT) (OUTPUT)
MIN MAX MIN MAX MIN MAX MIN MAX
thd AorB BorA 15 6 1 3.5 3.6 13 3.4 ns
ten OE AorB 3.4 8.6 2 6 6.3 1.6 5.5 ns
tdis OE AorB 2.7 8 1 4.8 5.3 17 5.5 ns
operating characteristics, Tp = 25°C
V =18V |V =25V ]|V =33V
PARAMETER TEST CONDITIONS cc cc cc UNIT
TYP TYP TYP
issipati i Outputs enabled 25 27 30
Cpd Power dISSI'patIOI’\ capacitance p ! CL=0, f=10MHz DF
per transceiver Outputs disabled 0 0 0
"l
I EXAS
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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V+0.15V

0O 2xVcce
s1
O Open
From Output 1kQ / P TEST s1
Under Test l GND tod Open
CL =30pF
( L Not pA) 1 kO tpLz/tpzL 2xVce
see Note tpHZ/tPZH GND
LOAD CIRCUIT
“4— tw ——»
\ \ Vee
Timing 0 Vee Input chc/z chc/z
Input ‘ cc . oV
\ VOLTAGE WAVEFORMS
> PULSE DURATION
‘ tsu th |
| | Vee out
Data utput
Input XVCC/2 XVCC/2 Control Vce
oV (low-level ‘ Vecel2 ‘ Vecel2
VOLTAGE WAVEFORMS enabling) | T ov
SETUP AND HOLD TIMES
tpzL —® —b“ — tpLz
| |
Output
Vv
—————— Vce Waveform 1 cc
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) } W ———— VoL
\ \
tPLH —f—— H—P:— tPHL tpzH — ‘H— —» [ tpHz
\

Output

————VOoH
\ ——— VoH Waveform 2 | VoH-0.15V
Output \Yelell: Vccel2 S1 at Open
VoL (see Note B) ov

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.
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.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H and tpy|_ are the same as tpg.

O@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/Z
} oV
‘ tsuy th |
\ \ Vee
Data
Input XVCch XVCch
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
\
\ \
tPLH H H— tPHL

\ ——— VOH
Output Vce/2 Vce/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

— ty —»

\ \ Vee

Input XVCch XVCc/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output

Control Vee
(low-level Veel2 Vecl2
enabling) | | ov

Output

V

Waveform 1 | ce
Slat2xVce VoL +0.15V

(see Note B) } B ———— VoL

tpzH —P “4— —» ¢ tpyz

Output ‘ ———— VOH
Waveform 2 VoH-0.15V
S1at 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@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 2. Load Circuit and Voltage Waveforms
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SN74ALVC245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES271A — APRIL 1999 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

O 6V

500 Q 51/‘ O Open TEST S
From Output tpd Open

Under Test l GND tpLz/tp7L 6V
CL =50 pF I 500 O tpHZ/tPZH GND

(see Note A)

LOAD CIRCUIT ’1— ty —»
\
\ | 27V
27V nput va XLSV
Timing 15V ov
Input \ ov
| VOLTAGE WAVEFORMS
< > ’4 PULSE DURATION
| tsu th ‘
‘ ‘ 27V
Igaft‘ Xl.S Vv Xl.SV Output 2.7V
p oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV

SETUP AND HOLD TIMES

Output ‘ 3V
————— 27V Waveform 1 ‘ 15V \
Input % 1.5V ‘ 15V Slat6V | ' VoL +0.3V
‘ —_—— — —
\

ov (see Note B)

| \
tPLH —1¢—> [ tpHL tpzH —» — B e tpyz
\ \ Output } ‘ — ——— VOoH
\ ——— VoH Waveform 2 15V VoH -0.3V
Output 15V 15V S1 at GND '
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, 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.
tpH and tpy|_ are the same as tpg.

®@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH245

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
SCES119D — JULY 1997 — REVISED MAY 1999
® EPICO (Enhanced-Performance Implanted DGV, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
° bg'g:g-;JBp glegzrlrrance Exceeds 100 mA Per DIR [|1 U 20[] Vee
: Al[]2 19[] OE
® Bus Hold on Data Inputs Eliminates the A2[]s 18[] B1
Need for External Pullup/Pulldown A3[|4 17[] B2
Resistors A4[ls 16[] B3
® Package Options Include Plastic A5[]6 15]] B4
Small-Outline (DW), Thin Very A6[]7 14]] B5
Small-Outline (DGV), and Thin Shrink A7[]8 13[] B6
Small-Outline (PW) Packages As[]o 12(] B7
GND[]10  11]] B8

description

This octal bus transceiver is designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCH245 is designed for asynchronous communication between data buses. The device transmits
data from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are
effectively isolated.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, 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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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

logic symbolT

OE
DIR

Al

A2
A3
A4
A5
A6
A7
A8

G3

3 EN1[BA]
3 EN2 [AB]

-

vi

2V

it Al

IR B
—<>——— B2
—<«>—— B3
—<>——— B4
—<«»>—— B5
—<«»>——— B6
—<«»>—— B7
—<«»>——— B8

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

DIR 1—1—
D

Al

(|

o
SEDUECEFS

18

I

\_v_/

To Seven Other Channels

B1
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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

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, V|: Except /O ports (seeNote 1) ............ ... . ... .. -05Vto4.6V
/O ports (see Notes1land 2) ...........ccoiiiiiinnann.. -05VtoVec+05V

Output voltage range, Vg (see Notes 1l and 2) ... .. -05VtoVec+05V
Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through Voo or GND L. +100 mA
Package thermal impedance, 835 (see Note 3): DGV package ............................... 146°C/W
DWopackage ........oiiiiiieiininannn 97°C/IW

PWpackage .......... ... i, 128°C/W

Storage temperature range, Totg coveee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Y
Vcc=165Vt01.95V |0.65%xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=1.65Vto1.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
W Input voltage 0 Vece \
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IoH High-level output current Vec=23Y 2 mA
Vecec =27V -12
Vcc=3V 24
Vcec=1.65V 4
Vcec =23V 12
loL Low-level output current mA
Vecec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo = V¢ or GND, 36V 10| pA
Icc V| =Vcc or GND, lp=0 3.6V 10 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 33V 45 pF
Cio A or B ports Vo =Vcc or GND 3.3V 12 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter oz includes the input leakage current.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc=18V | Vcc=25V _ Vcc =33V
PARAMETER FROM TO +0.15V +0.2V Vec=27V +0.3V UNIT
(INPUT) (OUTPUT)
MIN  MAX| MIN MAX| MIN MAX| MIN MAX
thd AorB BorA 15 6 1 3.5 3.6 13 3.4 ns
ten OE AorB 34 8.6 2 6 6.3 1.6 55| ns
tgis OE AorB 2.7 8 1 4.8 5.3 1.7 55| ns
operating characteristics, Tp = 25°C
Vec =18V |Vec=25V | Ve =33V
PARAMETER TEST ce ce ce UNIT
CONDITIONS TYP TYP TYP
Power dissipation capacitance | Outputs enabled CL=0, 25 28 31
Cpd t i - f=10 MH PF
per transceiver Outputs disabled z 0 0 0
¥ 7
EXAS
INSTRUMENTS
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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=1.8V£0.15V

0 2xVce
S1 Open
From Output 1kQ / o op TEST s1
Under Test l GND
tpd Open
CL=30pF 1kO tpLZ/tPzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
—— ty —»
\
\ \ Vee
Timing Vo2 Vce Input chclz chclz
Input >< ov
\ ov
‘ VOLTAGE WAVEFORMS
Ht—PHt—H PULSE DURATION
‘ su h ‘
| | Vee Oout
Data put
Input XVCC/Z XVCC/2 Control Vce
oV (low-level ‘ Veel2 ‘ Veel2
VOLTAGE WAVEFORMS enabling) | T ov
SETUP AND HOLD TIMES
tpzL —N‘ l— —b“ ¢ tpLz
\ \
Output
V
—————— Vee Waveform 1 | cc
Input % Vcel2 54; Vcel2 Slat2xVce VoL +0.15V
\ \ oV (see Note B) } T ———— VoL
\ \
tPLH —f—» ﬂ—b:— tPHL tpzH —W ‘H— —» [ tpyz
\ out
put ———— VOoH
| ——— VoH Waveform 2 | VoH-0.15V
Output Vcel2 Vcel2 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.
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.
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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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/Z
} oV
‘ tsuy th |
\ \ Vee
Data
Input XVCch XVCch
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
\
\ \
tPLH H H— tPHL

\ ——— VOH
Output Vce/2 Vce/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

— ty —»

\ \ Vee

Input XVCch XVCc/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output

Control Vee
(low-level Veel2 Vecl2
enabling) | | ov

Output

V

Waveform 1 | ce
Slat2xVce VoL +0.15V

(see Note B) } B ———— VoL

tpzH —P “4— —» ¢ tpyz

Output ‘ ———— VOH
Waveform 2 VoH-0.15V
S1at 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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

O@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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH245
OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES119D — JULY 1997 — REVISED MAY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 3.3V 03V

o6V TEST s1
81/‘
500 Q O Open
From Output tpd Open
Under Test l GND :PLZ;IPZL (SNVD
PHZ/tPZH
CL =50 pF 500 Q
(see Note A) I
LOAD CIRCUIT — ty ——»
\
‘ | 27V
o 27V Input * 15V x 15V
Timing X1.5 Vv oV
Input ‘ oV
| VOLTAGE WAVEFORMS
¥ PULSE DURATION
| tsu th |
‘ ‘ 2.7V
IData Xl.SV Xl.SV Output 2.7V
nput
ov Control
(low-level
VOLTAGE WAVEFORMS enabling) ov
SETUP AND HOLD TIMES
tpzL —H‘ ‘H— —D“ — tpLz
‘ \
Output 3V
_____ 2.7V waveform 1 \
Input % 15V 15V Slat6V \ VoL + 0.3V
\ \ ov (see Note B) \ T VoL
\ : I \ \ \
\ \ Output | ———— VOH
\ ——— VoH Waveform 2 15y VoH-0.3V
Output 15V 15V S1 at GND ’
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C| 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 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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

® EPICO (Enhanced-Performance Implanted DGV, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Bus Hold on Data Inputs Eliminates the oEM1 ) 20[] Vee
Need for External Pullup/Pulldown 1 8
Resistors Qy2 19[18Q
1D []3 18[] 8D
® Package Options Include Plastic oD M4 17[] 7D
SmaII-OutI?ne (DW), Thin Ver_y _ 20(s 16[] 7Q
Small-Outline (DGV), and Thin Shrink 306 15[] 6Q
Small-Outline (PW) Packages a7 14[] 6D
. 4D []s 13[] 5D
description 10(s 12150
This octal transparent D-type latch is designed for GND [} 10 uflLe

1.65-V to 3.6-V V¢ operation.

The SN74ALVCH373 is particularly suitable for implementing buffer registers, 1/0O ports, bidirectional bus
drivers, and working registers. While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs.
When LE is taken low, the Q outputs are latched at the logic levels set up at the D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus
lines without interface or pullup components.

OE does not affect the internal operations of the latches. Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH373 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each latch)

INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1999, 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

SN74ALVCH373

OCTAL TRANSPARENT D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

logic symbolT

o 1
OE EN
11
LE C1l
3 | C
1D 1D v
4
2D
7
3D
8
4D
13
5D
14
6D
17
7D
18
8D

T This symbol is in accordance with ANSI/IEEE

logic diagram (positive logic)

Std 91-1984 and IEC Publication 617-12.

o>
T
c1
3
1D 1D L~

|l |0 N

12
15
16
19

1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q

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

l

To Seven Other Channels

1Q

otherwise noted)¥

SUPPIY VOIAGE FANGE, VG « - oo v vt ettt et e e e e e e e e e e -05Vto46V
) -05Vto4.6V

Input voltage range, V| (see Note

Output voltage range, Vg (see Notes 1 and 2)

—05Vto Ve +0.5V

Input clamp current, Ijk (V] < 0) ..ot e e e e -50 mA
Output clamp current, gk (VO S 0) .. -50 mA
CoNtiNUOUS OUIPUL CUITENE, 10+« vt ettt e e e e e e e e e e e e e e e e e +50 mA
Continuous current through Vec or GND ... +100 mA
Package thermal impedance, 035 (see Note 3): DGV package ................coiiiiiinn.... 146°C/W

DWopackage ..........coiiiiiiiiiniinnaan. 97°C/W

PWpackage .............. . i, 128°C/W

Storage temperature range, Tgg

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

¥ 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. This value is limited to 4.6 V maximum.

3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT

Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVcc

VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce

VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8

\ Input voltage Vce \Y

Vo Output voltage Vce \
Vcc =165V -4

. Vcc =23V -12

IoH High-level output current mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4

loL Low-level output current Vec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24

At/Av Input transition rise or fall rate 5 ns/V

TA Operating free-air temperature -40 85 °C

NOTE 4: 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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PRODUCT PREVIEW

SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V
V=107V 165V
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +425
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 3.6V 20 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs
Ci - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =Vcc or GND 3.3V pF

T All typical values are at Vcc =33V, Ta =25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec =18V cho'zz\'f Vil vee=27v cho.33$ v UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tw Pulse duration, LE high ns
tsy Setup time, data before LE| ns
th Hold time, data after LE| ns
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SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

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

otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM To vec=18V | G0 [ Vee=27v | TS5y UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
¢ D
ns
pd LE Q
ten ﬁ Q ns
tdis OE Q ns
operating characteristics, Tp = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST ce €e cc UNIT
CONDITIONS TvP P P
Cog Power dissipation capacitance | Outputs enabled CL=0, oF
P per latch Outputs disabled f=10 MHz
3 1,
EXAS
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SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1kQ o Op m— -
Under Test l GND
tpd Open
CL = 30pF 1kQ tpLz/tpzL 2xVee
(see Note A) I tprizhtph NG
LOAD CIRCUIT
“— tw —ﬂ‘
| Vce
Timing Vee Input XVcc/Z XVCC/Z
Vcel2 oV
Input ‘ oy
| VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \

Vce o
Data utput
Input XVCC/Z XVCC/2 Control Vee

ov (low-level Veel2 Veel2

VOLTAGE WAVEFORMS enabling) | oVv

SETUP AND HOLD TIMES

|
tpzL —J‘ — —D}
|

Output vee
—————— Vee Waveform 1 |

Input 7f Vcel2 SF Vcel2 Slat2xVce | VoL +0.15V

| | ov (see Note B) | T VoL
\
tPLH ¢ > > tpHL tpzH —¥ ‘k— —» e tprz

\ \ Output vV
o —— —— VOH

VOH Waveform 2 VoH-0.15V

Output Vccel2 Vccel2 S1 at Open
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 tpyz are the same as tyjs.
tpzL 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, 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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SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test

CL =30 pF

(see Note A) I

LOAD CIRCUIT
- Vce
Timing
Input XVCC/Z
‘ ov
| tsu th \
\ \
vee
Data
Input XVC(:/Z XVC(:/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 *VCC/Z
| ov

\ |
tPLH —f¢——»] —>— tpHL
\ |

——— VOH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 2xVce
tPHZ/tPZH GND
— ty —b}
| Vee
Input XVCch XVCch
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output

Control Vee
(low-level Veel2 Vcel2
enabling) | ————"f—————— ov

¢ tpLz
Output ‘ |
V
Waveform 1 cc
Slat2xVcc VoL +0.15V
(see Note B) | | | ———— VoL
tpzh —» 4= B e—tpyz

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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tp|H 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 2. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74ALVCH373
OCTAL TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES116D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

500 Q 5/ O Open
From Output
Under Test l
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT
o 2.7V
Timing X1_5 v
Input } oV
“——>e¢—>
| tsu th \
| | 27V
Data Xl.sv Xl.s v
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
————— 27V
Input 7{ 15V 15V
| | oV
tPLH tPHL
\
| ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzL 6V

tpHZ/tPZH GND

H—IW—N‘
\

| 27V
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) ‘ oV
\
Output ‘ ‘ }
Waveform 1
Slat6V

(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

| 3V
\

L fvouosv

} ———— VoL

tpzH —¥ ;4— —H ﬂ—tPHz

— ——— 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 ten.
tpLH and tpy|_ are the same as tpg.

®@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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

® EPICO (Enhanced-Performance Implanted DGV, DW, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)
® Bus Hold on Data Inputs Eliminates the o1 ) 20 ] Vee
Need for External Pullup/Pulldown 1 8
Resistors Qlf2 w8
1D []3 18] 8D
® Package Options Include Plastic 2D M4 17[] 7D
SmaII-OutI?ne (DW), Thin Ver_y _ 20 (s 16 [] 7Q
Small-Outline (DGV), and Thin Shrink 30 |6 15 [] 6Q
Small-Outline (PW) Packages ap 7 14[] 6D
I 4D []s 13[] 5D
description 20 (o 1250
This octal edge-triggered D-type flip-flop is GND [f10  nuflcik

designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCH374 is particularly suitable for implementing buffer registers, 1/0O ports, bidirectional bus
drivers, and working registers. On the positive transition of the clock (CLK) input, the Q outputs are set to the
logic levels at the data (D) inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines
without interface or pullup components.

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while
the outputs are in the high-impedance state.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH374 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each flip-flop)

INPUTS OUTPUT
OE CLK D Q
L 1 H H
L 1 L L
L HorlL X Qo
H X X z

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1999, 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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SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

logic symbolT

o 1
OE EN
11
CLK > C1
3 | C
1D 1D v
4
2D
7
3D
8
4D
13
5D
14
6D
17
7D
18
8D

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

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

"
o
-~ C1
3
1D 1D L~

|l |0 N

12
15
16
19

1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q

i

To Seven Other Channels

1Q

otherwise noted)¥

SUPPIY VOIAGE FANGE, VG « - oo v vt ettt et e e e e e e e e e e -05Vto46V
) -05Vto4.6V

Input voltage range, V| (see Note

Output voltage range, Vg (see Notes 1 and 2)

—05Vto Ve +0.5V

Input clamp current, Ijk (V] < 0) ..ot e e e e -50 mA
Output clamp current, gk (VO S 0) .. -50 mA
CoNtiNUOUS OUIPUL CUITENE, 10+« vt ettt e e e e e e e e e e e e e e e e e +50 mA
Continuous current through Vec or GND ... +100 mA
Package thermal impedance, 035 (see Note 3): DGV package ................coiiiiiinn.... 146°C/W

DWopackage ..........coiiiiiiiiiniinnaan. 97°C/W

PWpackage .............. . i, 128°C/W

Storage temperature range, Tgg

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

¥ 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

2-104

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 5 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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.

*5’ TEXAS
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SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V
V=107V 165V
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +425
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 3.6V 20 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs
Ci - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =Vcc or GND 3.3V pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX| MIN MAX]|] MIN MAX MIN  MAX
fclock  Clock frequency MHz
tw Pulse duration, CLK high or low ns
tsu Setup time, data before CLK1t ns
th Hold time, data after CLK1t ns

{'f TEXAS
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SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

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

otherwise noted) (see Figures 1 through 3)

Vee =25V Vee =33V
PARAMETER FROM To Vec=18V | G0 | Vee=27v | T4y UNIT
(INPUT) (OUTPUT)
TYP MIN MAX| MIN MAX| MIN MAX
fmax MHz
thd CLK Q ns
ten OE Q ns
tdis OE Q ns
operating characteristics, Tp = 25°C
Vee=18V |Vec=25V | vec=33
PARAMETER TEST ce e e UNIT
CONDITIONS P P P
Cog Power dissipation capacitance | Outputs enabled CL=0, oF
P per flip-flop Outputs disabled f=10 MHz
¥ 7
EXAS
INSTRUMENTS
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SN74ALVCH374

OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output LkQ © P TEST S1
Under Test l GND
tpd Open
CL=30pF 1kQ tpLZ/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
\ \ Vee
Timing Vee Input XVCch XVCC/Z
Vcel2 ov
Input oV
‘ VOLTAGE WAVEFORMS

< i > PULSE DURATION

‘ tsu th |

\ | Vee Output
Data pu
Input XVCc/Z XVCch Control Vee

ov (low-level Vccl2 Vecl2
enabling) | - ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

| ——— VoH
Output Vcel2 Veel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output

Waveform 1 | } | Vee
Slat2xVee |\ Veer2 VoL +0.15V

(see Note B) } W ———— VoL

tpzH —W :4— —» | tpHz
Output ‘ ‘ ———— VOH
Waveform 2 VoH-0.15V
Vcel/2 OH

S1 at Open ﬂ

(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 tpyz are the same as tyjs.
tpzL 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, Zg =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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SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output - <
Under Test l GND o —
CL =30pF
(selé Note IDA) 500Q tpLZ/tPzL 2xVee
tpHZ/tPZH GND
LOAD CIRCUIT
‘H— ty ——»
| \ Vee
T Veel2 vee Input XVCC/Z XVcclz
Input ‘ CC oy oV
“—’ﬂ‘ > VOLTAGE WAVEFORMS
PULSE DURATION

\ \ vee Output
|Ea$ XVCC/2 XVCC/Z Control Vee
P Y (low-level Vcel2 Vcel2
VOLTAGE WAVEFORMS enabling) } I ov
SETUP AND HOLD TIMES

Output | |

Vv
—————— Vce Waveform 1 | . ce
Input # Veel2 X Veer2 Slat2xVee I X Vee2 | fyg +o015v
\ \ oV (see Note B) } T ———— VoL
\ \
tPLH —'q—ﬂ‘ yd—b:— tPHL tpzH —M ‘H— —» & tpHz

Output ———— VOH
\ ——— VoH Waveform 2 | Vr/2 VoH-0.15V
output Veel2 Vel S1 at GND cc
VoL (see Note B) ov

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.
All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, ;<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.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-109

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74ALVCH374
OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES118D — JULY 1997 — REVISED JANUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=2.7VAND 3.3V 03V

oV TEST S1
51/‘
500 Q O Open
From Output p tpd Open
Under Test l GND tPLthPZL C?V
tPHZ/tPZH ND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT o
| ;
imi 27V Input Xl.SV ><1_5v
Timing Xl.s v .
Input | oy
l— .“ ) VOLTAGE WAVEFORMS
PULSE DURATION
‘ tsu th ‘
Dat | \ 2.7V
ata
Input Xlis v Xl's v Output
ov Control
low-level
VOLTAGE WAVEFORMS (low-leve

SETUP AND HOLD TIMES enabling)

Output

_____ 2.7V Waveform 1

Input 15V 15V Slat6V
} } ov (see Note B)

tPLH ——»! ﬂ—b“— 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 tpzn are the same as tgn.
tpLH and tpy|_ are the same as tpg.

@mmoo

Figure 3. Load Circuit and Voltage Waveforms
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General Information

ALVC Gates/Octals

ALVC WidebusO/Widebus+0

ALVC Widebus[] With Series Damping Resistors

ALVC Dual-Supply-Voltage Translators

SSTL

HSTL

ALB

Mechanical Data

Output Derating Curves
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SN74ALVCH16240
SN74ALVC16244A
SN74ALVCH16244
SN74ALVCH16245
SN74ALVCH16260
SN74ALVCH16269
SN74ALVCH16270
SN74ALVCH16271
SN74ALVCH16272
SN74ALVCH16280

SN74ALVCH16282
SN74ALVC16334

SN74ALVCH16334
SN74ALVCH16344
SN74ALVCH16373
SN74ALVCH16374
SN74ALVCH16409
SN74ALVCH16500
SN74ALVCH16501
SN74ALVCH16524
SN74ALVCH16525
SN74ALVCH16540
SN74ALVCH16541
SN74ALVCH16543
SN74ALVCH16600
SN74ALVCH16601
SN74ALVCH16646
SN74ALVCH16652
SN74ALVCH16721
SN74ALVCH16820
SN74ALVCH16821
SN74ALVCH16823
SN74ALVCH16825
SN74ALVCH16827
SN74ALVCH16828
SN74ALVCH16830
SN74ALVCH16831
SN74ALVCH16832
SN74ALVC16834

SN74ALVCH16834
SN74ALVC16835

SN74ALVCH16835
SN74ALVCH16836
SN74ALVCH16841
SN74ALVCH16843
SN74ALVCH16863
SN74ALVCH16901
SN74ALVCH16952
SN74ALVCH32501

Contents

16-Bit Buffer/Driver With 3-State Outputs
16-Bit Buffer/Driver With 3-State Outputs
16-Bit Buffer/Driver With 3-State Outputs
16-Bit Bus Transceiver With 3-State Outputs ............. ..o,
12-Bit to 24-Bit Multiplexed D-Type Latch With 3-State Outputs ................
12-Bit to 24-Bit Registered Bus Exchanger With 3-State Outputs ...............
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit buffer/driver is designed for 1.65-V to
3.6-V V¢ operation.

The SN74ALVCH16240 is designed specifically
to improve the performance and density of 3-state
memory address drivers, clock drivers, and
bus-oriented receivers and transmitters.

The device can be used as four 4-bit buffers, two
8-bit buffers, or one 16-bit buffer. It provides
inverting outputs and symmetrical active-low
output-enable (OE) inputs.

DGG OR DL PACKAGE

(TOP VIEW)
10E[] 1 - 48]l 20E
1v1[]2 47]] 1A1
1v2[]3 46[] 1A2
GND [| 4 45|] GND
1v3[]s 44]] 1A3
1v4[le 43[] 1A4
Vee [ 7 42 ] Vee
2v1[ls s1[] 2A1
2v2[]o s0]] 2A2
GND[J10 39|l GND
2v3[Jua  38|] 2A3
2valliz  37|]2a4
3v1[j1z  3e[] 3A1
3vy2[J14  3s[]3A2
GND[J15 34l GND
3v3[Ji6  33[]3A3
3v4afj1z 32[] 3a4
Vce [ 18 31 ] Vce
av1f]ie  30[]4A1
av2[]20  29[] 4A2
GND[]21  28|] GND
av3[l22  27[]4A3
av4[l2s  26[] 4n4
40E [J24  25]] 30E

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.

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

The SN74ALVCH16240 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y
L H L
L L H
H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

10E
20E
30E
40E

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4
3A1
3A2
3A3
3A4
4A1
4A2
4A3
4A4

1
48
25
24

a7
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

EN1
EN2
EN3
EN4
1 [
1 1V
1 2v
1 3V
1 4V

[Zo 2 ool e >R IN@) B INCV RN I \V]

12
13
14
16
17
19
20
22
23

1yl
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
3Y1
3Y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

3-4
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

__ 1 25
10E D 30E CD

47 2 36 13
1A1 1Y1 3A1 3vy1
46 3 35 14
1A2 1Y2 3A2 3y2
1a3 24 ; 5 1vs 3A3 —2 ; 10 avs
1a4 43 ;  1va 34 22 ; 17 3va

__ 48 __ 24
20E D 40E C{>
41 >[ 8 30 \/[ 19
2A1 2Y1 4A1 4y1
40 9 29 20
2A2 2Y2 4A2 4yY2
2A3 =8 ; 1 ovs anz 21 ; 22_ 4v3
2aa 37 ; 12 ova apa 28 ; 2 4va

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

SUPPIY VORAGE NG, VoG« v vttt ettt e et e e e e -0.5Vto4.6V
Input voltage range, Vi (See NOte 1) . ... .ot e -05Vto4.6V
Output voltage range, Vo (see Notes1and 2) ...............ciiiiiiiinnn.. -05VtoVec+05V
Input clamp current, [jk (V] < 0) oo e -50 mA
Output clamp current, Iox (Vo < 0) oot -50 mA
Continuous OULPUL CUITENE, 1 ..o e e e e 50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 83p (see Note 3): DGG package ............ ..., 89°C/W

DLpackage .........couiiiiiiiiiiiiiian, 94°C/W
Storage temperature range, Tgpg -« ..o 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
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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

*9 TEXAS
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: 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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SN74ALVCH16240

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vto3.6V 0.2
loL=4mA 1.65V 0.45
loL =6 mA 2.3V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V|=0.58V 165V 25
V=107V 1.65V -25
V=07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V 75
V) =0to3.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V *+10 HA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs
Cj - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =V or GND 3.3V pF

T All typical values are at Vcc =33V, Ta=25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vcc=3.3V
PARAMETER FROM To Vec=18V | TCoo " | Vee=27V | TS5y UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX| MIN MAX| MIN MAX
tod A Y 1 5.3 5.3 1 3.9 ns
ten OE Y 1 6.4 6.1 1 5 ns
tdis OE Y 1 5.4 4.8 1 4.4 ns
8 This information was not available at the time of publication.
¥ Texas
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-7



SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

Vcc=18V | Vcc=25V | Vcc =33V
PARAMETER TEST CONDITIONS cc cc ce UNIT
TYP TYP TYP
issipati Outputs enabled T 16 19
Cpd Powef dissipation p . CL=50pF, f=10MHz bF
capacitance Outputs disabled T 4 5

1 This information was not available at the time of publication.

PARAMETER MEASUREMENT INFORMATION
Vee =18V

0 2xVce

1kO Sl/‘ O Open

IGND

From Output
Under Test
CL=30pF

(see Note A)

i

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/Z
\ oV
| tsu th \
\ \
Vce
Data
Input XVC(;/Z XVC(;/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %Vcch
|

\ \
tpLH —¢——P H—P?—tpHL
\

——— VoH
Output Veel2 Vee/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tpd Open
tpLz/tpzL 2xVce
tpHZ/tPZH GND
— ty —b‘l
| Vce
Input XVCC/Z XVC(;/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

|
|
| Il
[ tPHZ

tpzH —¥ 4
Output |

———— VoH
Waveform 2 VoH-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 {gjs.
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,<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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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tod Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
e
v | Vce
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \
tPLH ——— H—P:— tPHL
|

——— VOH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

‘ﬂ—tPHZ

‘k——»

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 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, ty =2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms

*9 TEXAS
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SN74ALVCH16240
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES045C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=27VAND33V+0.3V

o6V

500 Q 51/‘ o Open TEST s1
GND tpd Open
tpLz/tpzL 6V

CL =50 pF % 5000 tpHZ/tPZH GND

From Output
Under Test

(see Note A)

—  —>

LOAD CIRCUIT ‘
\ | 2.7V
o 27V Input 15 VX Xl.SV
Timing X1.5 v oV
Input ‘ oV
‘ VOLTAGE WAVEFORMS
M—N—“ PULSE DURATION
" tsy | th |
\
Dat | 27V
ata %< §<
Input 15v 15V Output
ov Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

—————— 27V Waveform 1
Input * 15V 15V Slat6Vv
| \ oV (see Note B)
tpLH ——» |
PLH ! > — tpHL

Output

\ ——— VoH Waveform 2
Output 15V 15V S1 at GND
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<2.5ns.
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 tep.
tpLH and tpy_ are the same as tpg.

O@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus O Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted — U —
CMOS) Submicron Process 10E 11 4a[] 20E
. 1v1 ]2 47[] 1A1
® ESD Protection Exceeds 2900 V Per 1v2 |3 a6l] 1A2
MIF—STD-S?].& Meth§d| 301_5, Exceeds_ZOO \% GND [l 4 45[] GND
Using Machine Model (C = 200 pF, R = 0) 1v3 s a4f] 13
® | atch-Up Performance Exceeds 250 mA Per 1Y4 [] e 43|[] 14
JESD 17 vee [l7 2[] Vee
® Package Options Include Plastic 300-mil 2v1 []s a1l 2A1
Shrink Small-Outline (DL) and Thin Shrink 2v2 [l o 0[] 2A2
Small-Outline (DGG) Packages GND [J10 39|l GND
o 2v3[J11  ssfl2A3
description 2v4 [J12 37[] 244
This 16-bit buffer/driver is designed for 1.65-V to 22 E ij 22 % 222
3.6-V V¢ operation.
GND [J15 34|l GND
The SN74ALVC16244A is designed specifically to 3v3[Jie  33[]3A3
improve the performance and density of 3-state 3v4 [z 32[] 3a4
memory-address drivers, clock drivers, and Vee 18 31l vee
bus-oriented receivers and transmitters. av1 [J 19 30[] 4A1
The device can be used as four 4-bit buffers, two avz[l20  20[] 4A2
8-bit buffers, or one 16-bit buffer. It provides true GND []21 28[] GND
outputs  and  symmetrical  active-low av3 {22 27 4A3
output-enable (OE) inputs. av4 [l2s  26[] 4A4
- , 40E [J24  25[] 30E
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 SN74ALVC16244A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y
L H H
L L L
H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

logic symbolT

__ 1

10E ——— X EN1

__ 48

20E ———— X EN2

25

30E EN3

__ 24

40E —— S| EN4
47 -1 - 2

1Al ——— 1 1v 1v1
46 3

1A2 1Y2
44 5

1A3 1vY3
43 6

1A4 1Y4
41 8

2A1 ———— 1 2V 2Y1
40 9

2A2 ———— ——— 2Y2
38 11

2A3 ——— —  2Y3
37 12

2A4 ——— — 2Y4
36 13

3A1 —— 1 3V I————— 3v1
35 14

3A2 —— ———  3Y2
33 16

3A3 —— ———  3Y3
32 17

3A4 —— — 3Y4
30 19

4A1 —————— 1 4AVjp— 2av1
29 20

4A2 ————— ——————————— 4Y2
27 22

4A3 ———————— —————————— 4Y3
26 23

4AL ————— ——  4Y4

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

{'f TEXAS
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

logic diagram (positive logic)

__ 1 __ 25
10E D 30E CD

47 \[ 2 36 \[ 13
1A1 P 1Y1 3A1 P 3vy1
46 \[ 3 35 \[ 14
1A2 P 1Y2 3A2 P 3y2
1a3 24 /: 5 1v3 3A3 =3 /: 16 avs
1a4 23 /:  1va 3A4 22 /: 17 3va

__ 48 __ 24
20E D 40E C{>
41 \[ 8 30 \[ 19
2A1 P 2Y1 4A1 P 4y1
40 \[ 9 29 \[ 20
2A2 P 2Y2 4A2 P 4yY2
2A3 8 /: 1 ovs anz 2L /: 22_ 4v3
2aa 21 /: 12 ova aps 28 /: 2 4va

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

SUPPIY VORAGE NG, VoG« v vttt ettt e et e e e e -0.5Vto4.6V
Input voltage range, Vi (See NOte 1) . ... .ot e -05Vto4.6V
Output voltage range, Vo (see Notes1and 2) ...............ciiiiiiiinnn.. -05VtoVec+05V
Input clamp current, [jk (V] < 0) oo e -50 mA
Output clamp current, Iox (Vo < 0) oot -50 mA
Continuous OULPUL CUITENE, 1 ..o e e e e 50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 83p (see Note 3): DGG package ............ ..., 89°C/W

DLpackage .........couiiiiiiiiiiiiiian, 94°C/W
Storage temperature range, Tgpg -« ..o 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
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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vto3.6V 0.2
loL=4mA 1.65V 0.45
loL =6 mA 2.3V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
loz Vo =V or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs
Cj - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =V or GND 3.3V pF

T All typical values are at Vcc =3.3V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vecc =25V Ve =33V
PARAMETER FROM 0 vee=18v Cico-z v Vee=27v Cico-3 v UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
thd A 1 3.7 3.6 1 3 ns
ten OE 1 5.7 5.4 1 4.4 ns
tdis OE ¥ 1 52 4.6 1 41| ns
¥ This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vcc=18V | Vcc=25V |Vcc =33V
PARAMETER TEST CONDITIONS oe €c cc UNIT
TYP TYP TYP
c Power dissipation Outputs enabled C Z500F  f=10 MH t 16 19 .
) = : = z
pd capacitance Outputs disabled L P % 4 5 P
¥ This information was not available at the time of publication.
3 15
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1kQ o op TEST -
Under Test l GND
tpd Open
CL = 30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I torgtpa oD
LOAD CIRCUIT
— tw —p‘l
| Vce
Timing Vce Input XVCC/Z XVCC/Z
Vee/2 ov
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | ———— VoL

\
‘ﬂ—tPHZ

\ \
tpLH ——— —>— tphL tbzH —¥ =
Output ———— VOH
——— VoH Waveform 2 VOH - 0.15V
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 tpyz are the same as tyjs.
tpzL 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, 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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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVce
500 Q SV O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF 500 O tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —¢—— H—P‘—‘ tPHL tPzH —¥ ‘“— M Etpz
\ Output
——— VoH Waveform 2
Output Vccl2 Vccel2 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.
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.
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@mmooO

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVC16244A
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCAS250G — JANUARY 1993 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vee=27VAND33V+0.3V

o6V

500 Q 51/‘ o Open TEST s1
GND tpd Open
tpLz/tpzL 6V

CL =50 pF % 5000 tpHZ/tPZH GND

From Output
Under Test

(see Note A)

LOAD CIRCUIT “ tw "
| ‘ 2.7V
B 27V Input Xl.sv Xl.sv
Timing Xl.SV oV
Input ‘ oV
| VOLTAGE WAVEFORMS
—re—» PULSE DURATION
" tsy | th |
\
| 2.7V
IDa“’t‘ Xl.sv Xl.sv Output
npu
P ov Control
(low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output

—————— 2.7V Waveform 1
Input 7( 15V 15V Slat6V
\ oV (see Note B)

| \
tPLH H H—+ 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. 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, Z =50 Q, t;<2.5ns, t;< 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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16244

16-BIT BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs 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

This 16-bit buffer/driver is designed for 1.65-V to
3.6-V V¢ operation.

The SN74ALVCH16244 is designed specifically
to improve the performance and density of 3-state
memory address drivers, clock drivers, and
bus-oriented receivers and transmitters.

The device can be used as four 4-bit buffers, two
8-bit buffers, or one 16-bit buffer. It provides true
outputs and symmetrical active-low
output-enable (OE) inputs.

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
10E []1 “ 48] 20E
1v1 ]2 47[] 1A1
1v2 I3 46[] 1A2
GND [ 4 45|] GND
1v3 |5 44(] 1A3
1v4 []e 43[] 1A4
Vee [ 7 42 ] Vee
2v1[]s 41]] 2A1
2v2 []o s0(] 2A2
GND [J10 39|l GND
2v3 i s8] 2A3
2va [li2 37]] 2A4
3v1 ]z 36l 3a1
3y2 [J14  3s5[]3A2
GND [J15 34|l GND
3v3[Jis  33]]3A3
3va [z 32[] 3A4
Vee [ 18 31 ] Vee
av1 [Ji9  30[] 4Aa1
ay2 [20  29[] 4A2
GND [J21 28|l GND
avy3 [J22  27[] 4A3
av4 [J23  26[] 4A4
40E [J24  25]] 30E

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.

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

The SN74ALVCH16244 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit buffer)

INPUTS OUTPUT
OE A Y
L H H
L L L
H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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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SN74ALVCH16244
16-BIT BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

10E
20E
30E
40E

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4
3A1
3A2
3A3
3A4
4A1
4A2
4A3
4A4

1
48
25

EN1
EN2

24

47
46
44
43
4
40
38
37
36
35
33
32
30
29
27
26

EN3
EN4

2V

3V

4V

O || |Oo|w (N

12
13
14
16
17
19
20
22
23

1yl
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4
3Y1
3Y2
3Y3
3Y4
4Y1
4Y2
4Y3
4Y4

3-20

{’? TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

__ 1 25
10E D 30E CD

47 \[ 2 36 \[ 13
1A1 P 1Y1 3A1 P 3vy1
46 \[ 3 35 \[ 14
1A2 P 1Y2 3A2 P 3y2
1a3 24 /: > 1vs 3A3 —2 /: 16 3v3
1a4 43 /: 6 1va 34 22 /: 17 3va

__ 48 __ 24
20E D 40E C{>
41 \[ 8 30 \[ 19
2A1 P 2Y1 4A1 P 4y1
40 \[ 9 29 \[ 20
2A2 P 2Y2 4A2 P 4yY2
2A3 =8 /: 1 ovs anz 21 /: 22_ 4yv3
2aa 37 /: 12 ova apa 28 /: 3 4va

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

SUPPIY VORAGE NG, VoG« v vttt ettt e et e e e e -0.5Vto4.6V
Input voltage range, Vi (See NOte 1) . ... .ot e -05Vto4.6V
Output voltage range, Vo (see Notes1and 2) ...............ciiiiiiiinnn.. -05VtoVec+05V
Input clamp current, [jk (V] < 0) oo e -50 mA
Output clamp current, Iox (Vo < 0) oot -50 mA
Continuous OULPUL CUITENE, 1 ..o e e e e 50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 8;p (see Note 3): DGG package ............. ..o, 89°C/W

DGVpackage ..., 93°C/W

DLpackage ........ccoiiiiiiii i 94°C/IW
Storage temperature range, Totg oo —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

*9 TEXAS
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: 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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SN74ALVCH16244

16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vto3.6V 0.2
loL=4mA 1.65V 0.45
loL =6 mA 2.3V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V|=0.58V 165V 25
V=107V 1.65V -25
V=07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V 75
V) =0to3.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V *+10 HA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs
Cj - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =V or GND 3.3V pF

T All typical values are at Vcc =33V, Ta=25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc =25V Vcc =33V
PARAMETER FROM To Vec=18V | TCoo " | Vee=27V | TS5y UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
thd A Y 1 3.7 3.6 1 3 ns
ten OE Y 1 5.7 5.4 1 44| ns
tdis OE Y 1 5.2 4.6 1 41| ns
8 This information was not available at the time of publication.
3 15
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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS cc cc cc UNIT
TYP TYP TYP
Power dissipation Outputs enabled T 16 19
C : CL=50pF f=10MHz F
pd capacitance Outputs disabled L P T 4 5 P

1 This information was not available at the time of publication.

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output LkQ / ©op TEST s1
Under Test l GND tod Open
p
CL=30pF 1kO tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— tw —D‘L
v | Vece
Timing erro cC Input XVCC/Z XVC(;/Z
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Vecl2 Vcel2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vccel/2 5&; Vee!/2 Slat2xVge | VoL +0.15V
\ \ oV (see Note B) | ———— VoL

\ \
tPLH ——P H—P“— tPHL
|

——— VoH
Output Vee/2 Vee/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

|
thzH — = ¥

Output |

‘ﬂ—tPHZ

———— VoH
Waveform 2 VoH-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 {gjs.
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,<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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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST 1
Under Test l GND oo Soen
CL=30pF 500 Q tpLz/tpzL 2xVee
(see Note A) I torg/toat oND
LOAD CIRCUIT
— ty —N‘
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
| \
Data Vee Output
Input XVCC’Z Vec/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——— H—P:— tPHL
|
——— VoH
Output Vcc/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc
(see Note B)

VoL +0.15V
———— VoL

‘ﬂ—tPHZ

‘k——»

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 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, Zg =50 Q, t;<2 ns, ;<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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SN74ALVCH16244
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCESO014E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V

S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open

tpLz/t 6V
CL = 50 pF PLZ/tPZL

(see Note A) I 500 Q tpHZ/tPzH GND

LOAD CIRCUIT “—‘ tw —’}
| ‘ 2.7V
27V Input Xl.sv Xl.sv
Timing
15V
Input X > oV ov
‘ VOLTAGE WAVEFORMS
—>e——» PULSE DURATION
| tsu th ‘
‘ ‘ 2.7V
Data ><1.5v ><1.5v Output
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
______ 27V Waveform 1

Input Jl.SV 15V Slat6V
oV (see Note B)

\ \
—»—tpLH H—b?— tPHL

\ Output

\ ——— VoH Waveform 2
Output 15V 1.5V Sl at GND
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms

{'f TEXAS
INSTRUMENTS

3-26 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCESO015F — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs 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

This 16-bit (dual-octal) noninverting bus
transceiver is designed for 1.65-V to 3.6-V V¢
operation.

The SN74ALVCH16245 is designed for
asynchronous communication between data
buses. The control-function implementation
minimizes external timing requirements.

This device can be used as two 8-bit transceivers
or one 16-bit transceiver. It allows data

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
1DIR [} 1 48[] 10E
1B1[] 2 47[] 11
182[] 3 a6]] 1A2
GND[] 2 45[] GND
183[] 5 44[] 1A3
1B4[] 6 43]] 104
VCC[ 7 42 ] Vce
1B5(] 8 a1]] 1A5
1B6[] 9 0[] 186
cnpll10 39l enD
1870012 38[]1A7
1B8[l12  37[] 1A8
2B1[]13  36[] 2A1
2B2[l14  35[) 2A2
oNDll1s  34[l oD
2B3[l16  33[] 2A3
2Ball17  32[] 2a4
Vel 31l vee
28519 30[] 2A5
2B6[]20 29[l 2a6
onpll2z  28[l oND
2B7[22  27[] 2a7
28|23 26[] 28
2DIR[j24  25[] 20E

transmission from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses

are effectively isolated.

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.

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

The SN74ALVCH16245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)

INPUTS
— OPERATION
OE DIR
L L B data to A bus
L H A data to B bus
H X Isolation

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
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logic symbolT

10E
1DIR

20E
2DIR

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8
2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

48

G3
3 EN1[BA]
3 EN2 [AB]
G6
6 EN4 [BA]
6 EN5 [AB]

5

vi <

>

2V

1—E
25
24—E
1
46
e

IA

SHRnn

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8

1DIR —* ) AC— 2DIR 2 ) {
l 48 1oE LTS
1A1 47 2A1 36
2 1B1 13 2B1
v l v l
To Seven Other Channels To Seven Other Channels
¥ 1
EXAS
INSTRUMENTS
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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCESO015F — JULY 1995 — REVISED FEBRUARY 1999

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, V|: Except /O ports (seeNote 1) ............ ... . ... .. -05Vto4.6V
/O ports (see Notes1land 2) ...........ccoiiiiiinnann.. -05VtoVec+05V

Output-voltage range, Vg (see Notes1and 2) ... .. -05VtoVec+05V
Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 63 (see Note 3): DGG package ....................... ... .. ..., 89°C/W
DGV package .........cciiiiiiiiiiinnan 93°C/W

DLpackage ........cooouriiii i 94°C/W

Storage temperature range, Totg coveee —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Y
Vcc=165Vt01.95V |0.65%xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=1.65Vto1.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
W Input voltage 0 Vece \
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IoH High-level output current Vec=23Y 2 mA
Vecec =27V -12
Vcc=3V 24
Vcec=1.65V 4
Vcec =23V 12
loL Low-level output current mA
Vecec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCESO015F — JULY 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 33V pF
Cio A or B ports Vo = Ve or GND 3.3V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vcc =33V
PARAMETER FROM o Vec=18V | TC505y vec=27V | "Loay UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX| MIN MAX| MIN MAX
tod AorB BorA f 1 37 3.6 1 3| ns
ten OE AorB f 1 5.7 5.4 1 44| ns
tdis OE AorB f 1 5.2 4.6 1 41| ns

1 This information was not available at the time of publication.
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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCESO015F — JULY 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS cc cc cc UNIT
TYP TYP TYP
Power dissipation Outputs enabled T 22 29
C . CL=50pF f=10MHz F
pd capacitance Outputs disabled L P t 4 5 P

t This information was not available at the time of publication.

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1k / oop TEST S1
Under Test l GND tpd Open
CL=30pF tpLZ/tPzL 2xVce
1kQ
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —N‘
v | Vece
Timing 2 CcC Input XVCc/Z XVCch
Input cC oV ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th
\ \
Data Vee Output
Input Veel2 Veel2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Veel2 * Vcel2 Slat2xVcc
\ \ oV

\ \
tpLH —¢—> H—P:— tPHL
\

——— VoH
Output Vee/2 Vce/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

(see Note B)

Output
Waveform 2
S1at 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 tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t;<2 ns, ;<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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16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST -
Under Test l GND oo Soen
CL =30t 500 Q tpLZ/tpzL 2xVce
(see Note A) I torg/tpa oND
LOAD CIRCUIT
— ty —ﬁ
| vVee
Timing Vee Input chc/z chclz
Vee/2 ov
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
| \
Data Vee Output
Input XVCC/Z Vcel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES

Output

—————— Vce Waveform 1
Input % Vcel2 54; Vce/2 Slat2xVce
\ \ oV (see Note B)

VoL +0.15V
———— VoL

tPLH—"‘—" ‘H—P‘—tPHL thzH — = ‘ﬂ—tPHZ

——— VoH Waveform 2
Output Vcel2 Vcel2 S1 at GND
VoL

\ ‘ Output |

(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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
3 1,
I EXAS
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SN74ALVCH16245
16-BIT BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCESO015F — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+0.3V

o6V
500 Q Si/’ O Open
From Output
Under Test l GND
CL =50 pF 5000
(see Note A) I
LOAD CIRCUIT
- 27V
Tllnr?mugt X1'5 Vv
P | ov
— e
" tsy | th |
\
b | 27V
ata }*{st >k:L5V
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V

Input * 15V 15V
| \ oV
tpLH —¢—! |
PLH ‘ > tpHL

\ \
| ——— Vo
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

w

TEST s1
tpd Open
tpLz/tpzL 6V
tpHZ/tPZH GND
r—————tw —»
|
| : | i
Input 15 VX 15V
VOLTAGE WAVEFORMS

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

PULSE DURATION

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

27V

ov

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@mmoo

Figure 3. 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<2.5ns.
The outputs are measured one at a time with one transition per measurement.
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

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

description

This 12-bit to 24-bit multiplexed D-type latch is
designed for 1.65-V to 3.6-V ¢ operation.

The SN74ALVCH16260 is used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
data path. Typical applications include
multiplexing and/or demultiplexing address and
data information in  microprocessor or
bus-interface applications. This device also is
useful in memory-interleaving applications.

Three 12-bit I/O ports (A1-A12, 1B1-1B12, and
2B1-2B12) are available for address and/or data
transfer. The output-enable (OE1B, OE2B, and
OEA) inputs control the bus transceiver functions.
The OE1B and OE2B control signals also allow
bank control in the A-to-B direction.

DGG OR DL PACKAGE

OEA
LE1B
2B3
GND
2B2
2B1

Vee

A2
A3
GND
A4
A5
A6
A7
A8
A9
GND
Al0
All
Al2
Vee
1B1
1B2
GND
1B3
LE2B
SEL

(TOP VIEW)

1 % 56 |] OE2B
2 55 |] LEA2B
3 54]] 2B4

4 53|] GND
5 52[]2B5

6 511] 2B6

7 50 ]VCC
8 49|]2B7
9 48] 2B8
10 47[]2B9
11 46|JGND
12 4s5[]2B10
13 44|]2B11
14 43]]2B12
15 42[]1B12
16 41]]1B11
17 40|]1B10
18 39|]GND
19  38]]1B9
20  37|]1B8
21 36[]1B7
22 35 ]VCC
23 34|]1B6
24  33|]1B5
25  32[]GND
26  31]]1B4
27 30[]LEA1B
28  29|]OE1B

Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B,
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the
latch is transparent. When the latch-enable input goes low, the data present at the inputs is latched and remains

latched until the latch-enable input is returned 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.
Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16260 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS
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Function Tables
B TO A (OEB = H)

INPUTS OUTPUT
1B 2B SEL LE1B LE2B OEA A
H X H H X L H
L X H H X L L
X X H L X L Ag
X H L X H L H
X L L X H L L
X X L X L L Ag
X X X X X H z
A TO B (OEA = H)
INPUTS OUTPUTS
A LEA1B LEA2B OE1B OE2B| 1B 2B
H H H L L H H
L H H L L L L
H H L L L H 2Bg
L H L L L L 2Bg
H L H L L 1Bg H
L L H L L 1Bg L
X L L L L 1Bg 2Bg
X X X H H z z
X X X L H Active z
X X X H L z Active
X X X L L Active  Active
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12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

2

LE1B

LE2B 27

LEA1B 30

55

LEA2B

OE2B 56

OE1B

c{>
29 c{>

SEL 28 ®

23

8
Al 1 1D

Cif—=*

=

[ 1B1

Y]

1D

r=ilie

1D

vV v VY v v Vv

To 11 Other Channels
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

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

SUPPlY VOIAGE rANGE, VO G - - ot r e ettt et e e e e e -05Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) ............. ... ... ... -0.5Vto4.6V
/O ports (seeNotesland2) ............cccvviniinn.... -05VtoVec+05V

Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ............................... 81°C/W
DLpackage ............cc ... 74°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

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V | 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto3.6V 2
Vcc=1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \Y
Vec=27Vto36V 0.8
V) Input voltage 0 Vce \
Vo Output voltage 0 Vce \%
Ve =1.65V -4
loH High-level output current Vec=23Y 2 mA
Ve =27V -12
Vcc =3V 24
Vce =1.65V 4
Ve =23V 12
loL Low-level output current mA
Vec =27V 12
Vcec =3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16260

12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH

WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V 35 pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tyy Pulse duration, LE1B, LE2B, LEA1B, or LEA2B high 1 3.3 3.3 33 ns
Setup time, data before LE1B, LE2B, LEA1B, or q
'Su LEAZB 1.4 1.1 1.1 ns
th Hold time, data after LE1B, LE2B, LEA1B, or LEA2B f 1.6 1.9 15 ns
1 This information was not available at the time of publication.
3 1,
I EXAS
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS
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switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Veg =25V Vce =33V
PARAMETER FROM o Vec=18V CiCO-Z \ Vec =27V Cico-3 \ UNIT
(INPUT) (OUTPUT)
TYP MIN MAX| MIN MAX| MIN MAX
AorB BorA T 1 54 51 12 43
tod LE AorB T 1 56 5.2 1 44| ns
SEL A T 1 6.9 6.6 11 56
ten OE AorB T 1 67 6.4 1 54| ns
tdis OE AorB T 1 57 5] 13 46| ns

1 This information was not available at the time of publication.

operating characteristics, Ta = 25°C

V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS cc cc cc UNIT
TYP TYP TYP
issipati All outputs enabled T 37 41
Cod Power dissipation p ! CL=50pF, f=10MHz oF
capacitance All outputs disabled T 4 7

T This information was not available at the time of publication.
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVcce
S1
O Open
From Output Lka / P TEST s1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— t—>
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) | T T T VoL
\ \ |
tPLH —¢—> H—P‘—‘ tPHL tpzH — ‘“— M Etpz
‘ Output
——— VoH Waveform 2
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.
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.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output TEST sS1
Under Test l GND tpd Open
CL =30pF 500 O tpLZ/tpzL 2xVce
(see Note A) I tPHZ/tPZH GND
LOAD CIRCUIT
— ty —»!
| | Vce
Timing XVCC/2 Vce Input XVC(:/Z XVC(;IZ
Input ov
ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Vce o)
Data utput
Input XVCC/Z XVCC/2 Control Vce
oV (low-level Veel2 Veel2
VOLTAGE WAVEFORMS enabling) \ I ov
SETUP AND HOLD TIMES
tpzL —J‘ — —D} [ tpLz
Output ‘ ‘ |
V
—————— Vce Waveform 1 | ‘ cc
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ |
tPLH ———! H—P‘—‘ tPHL tPzH —¥ ‘“— —» &tz
‘ Output
——— VoH Waveform 2
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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =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 tgp.
G. tpLH and tpH|_ are the same as tpg.
Figure 2. Load Circuit and Voltage Waveforms
3 13
I EXAS
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SN74ALVCH16260
12-BIT TO 24-BIT MULTIPLEXED D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCESO046E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-43



SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus 00 Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted — ) _
CMOS) Submicron Process _OEALL 56 ]%
! OEB1 [|2 55|] CLKENA2
® ESD Protection Exceeds 2000 V Per 283[l3 s4[] 2B4
MIF—STD-88.3, Method 3015; Exceeds 200 V onp 4 53[lGND
Using Machine Model (C = 200 pF, R = 0) 2825 52[1 285
® Latch-Up Performance Exceeds 250 mA Per 2B1|]6 51[]2B6
JESD 17 Vee ll7 s0[lvee
® Bus Hold on Data Inputs Eliminates the Allls 9] 2B7
Need for External Pullup/Pulldown A2 9 48[l 2B8
Resistors A3[li0  47|l2B9
® Package Options Include Plastic Shrink GND[J11  4s[lGND
Small-Outline (DL) and Thin Shrink A4fl12  ss[]2B10
Small-Outline (DGG) Packages A5 |13 4all2B11
A6[|14  43[l2B12
description A7[l1s  42[]1B12
_ _ o _ A8[]ie  41f]l1B11
Th|§ 12-bit to 24-bit registered bus exchgnger is Ao l17 0[] 1810
designed for 1.65-V to 3.6-V V¢ operation. GND [l1s 39l GND
The SN74ALVCH16269 is used in applications in A10 19 38]] 1B9
which two separate ports must be multiplexed Alllj20 37|l 1Bs
onto, or demultiplexed from, a single port. The Al2 |21 36[] 187
device is particularly suitable as an interface Vee 22 35 Vee
between synchronous DRAMs and high-speed 1B1 |23 34[]1B6
MiCroprocessors. 1B2 || 24 33[l1B5
Data is stored in the internal B-port registers on Gll\éz ;Z i %(13:4[)
the low-to-high transition of the clock (CLK) input =t
when the appropriate clock-enable (CLKENA) NC 27 30[] CLKENAL
inputs are low. Proper control of these inputs SEL {28 29[lcik

allows two sequential 12-bit words to be
presented as a 24-bit word on the B port. For data
transfer in the B-to-A direction, a single storage
register is provided. The select (SEL) line selects 1B or 2B data for the A outputs. The register on the A output
permits the fastest possible data transfer, thus extending the period during which the data is valid on the bus.
The control terminals are registered so that all transactions are synchronous with CLK. Data flow is controlled
by the active-low output enables (OEA, OEB1, OEB2).

NC — No internal connection

To ensure the high-impedance state during power up or power down, a clock pulse should be applied as soon
as possible and 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. Due to OE being routed through a register, the active
state of the outputs cannot be determined prior to the arrival of the first clock pulse.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16269 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

Function Tables

OUTPUT ENABLE

INPUTS OUTPUTS

CLK OEA OEB A 1B, 2B
1 H H z z

1 H L z Active
1 L H Active z

1 L L Active  Active

A-TO-B STORAGE (OEB =)

INPUTS OUTPUTS

CLKENAL CLKENA2 CLK A 1B 2B
H H X X | 1Bgt 2BgT

L X t L L X

L X 1 H H X

X L t L X L

X L 1 H X H

TOutput level before the indicated steady-state input
conditions were established

B-TO-A STORAGE (OEA =1)

INPUTS OUTPUT

CLK SEL 1B 2B A

X H X X Aot

X L X X Aot

1 H L X L

1 H H X H

1 L X L L

1 L X H H

T Output level before the indicated steady-state
input conditions were established
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

logic diagram (positive logic)

29
CLK > C1
OEBI -2 al> 1D
~ C1
____ 56 ]
OEB2 c{> 1D
CLKENAT —2 gl>
CLKENA2 —> c{>
>~ C1
SEL 28 c{> 1D [
1
OEA 44>—‘
1D
l_ 1 of 12 Channels _|
c1< | |
| |
_____ ] '
r |
| X | Gl |—<' |
| c1< I,
Al 8_=_< 1 : 1B1
I 1D 1 |
| |
| ce L |
| >~ C1 |
| L |
I 1D | .
| } 2B1
| |
| CE ) |
| e |
| 1D |
| |
- ] e ] ]
v vVVvyy v v v
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

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

otherwise noted)t

SUPPlY VOIAGE rANGE, VO G - - ot r e ettt et e e e e e -05Vtod46V

Input voltage range, V|: Except I/O ports (see Note 1)
I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

................................. -0.5Vto4.6V

—05VtoVee +0.5V
—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W

DGVpackage ............. .o, 86°C/W

DLpackage .........ccoiiiiiiiiiiiiian, 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V | 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto3.6V 2
Vcc=165V1t01.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \Y
Vcc=27Vto3.6V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \%
Vcc =165V -4
loH High-level output current Vec=23V 2 mA
Vecec =27V -12
Vcc=3V 24
Vcec=1.65V 4
Vcec =23V 12
loL Low-level output current mA
Vcec =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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.

3-48
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SN74ALVCH16269

12-BIT TO 24-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V 35 pF
Cio A or B ports Vo =V or GND 33V 9 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec=18v | YO | vee=27v | YOS UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fclock  Clock frequency T 135 135 135| MHz
tw Pulse duration, CLK high or low T 3.3 3.3 3.3 ns
A data before CLK1 t 2 2 1.7
B data before CLK1t t 2.2 2.1 1.8
tsy Setup time | SEL before CLK1 T 16 16 13 ns
CLKENAL or CLKENA2 before CLK1 t 1 1.2 0.9
OE before CLK1 T 15 1.6 1.3
A data after CLK1 T 0.7 0.6 0.6
B data after CLK1 T 0.7 0.6 0.6
th Hold time | SEL after CLK1 T 11 0.7 0.7 ns
CLKENAL or CLKENAZ after CLK1 t 1 0.8 1.1
OE after CLK1 T 0.8 0.8 0.8

1 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vee =25V Vee =33V
PARAMETER FROM o Vee=18v CiCO-Z v vee=27v CiCO-3 v UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 135 135 135 MHz
B T 1 8.2 7.3 1 6.2
tpd CLK ns
A T 1 6.4 5.8 1 5
. B T 1 7.9 6.7 1 6.1
CLK ns
en A T 1 76 6.2 1 59
t LK B T 1 8.1 6.9 1 6.1
. ns
dis A t 1 75 6.8 1 56
1 This information was not available at the time of publication.
operating characteristics, Ta = 25°C
Vee=18V | Vee =25V | Vec =33V
PARAMETER TEST CONDITIONS cc cC €C UNIT
TYP TYP TYP
Power dissipation All outputs enabled T 87 120
Cpd capacitance CL=50pF f=10MHz pF
per exchanger All outputs disabled T 80.5 118

T This information was not available at the time of publication.
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
O 2xVce
S1
O Open
From Output 1kQ / p —— -
Under Test l GND oo Soen
CL=30pF 1kQ tpLz/tpzL 2xVee
(see Note A) I torg/toat oND
LOAD CIRCUIT
— ty —N‘
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
—————— Vce Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \ |
tPLH —¢—> H—P‘—‘ tPHL tpzH — ‘“— M Etpz
\ Output
——— VoH Waveform 2
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy 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.
tp|H 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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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

From Output

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

Input %VCC/Z
|

SETUP AND HOLD TIMES

\ \
tPLH —i——P l—>— tpHL

——— VoH
Output Vcc/2 Vcc/2

NOTES: A.

O@mmooO

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

CL includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpzL 2xVcce
tpHZ/tpZH GND
—— ty —D“
| Vce
Input XVC(:/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output

Control Vee
(low-level Veel2 Vcel2
enabling) | Y————-—-~%—————— ov

tpzL —J‘ — > |l tpy
Output ‘ |
WaveforrFr)l 1 ‘ } Vee
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

N
tzH —» = & tpHz
Output |
Waveform 2
S1 at GND
(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.
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.

tpLz and tpyz are the same as tyjs.
tpzL and tpzH are the same as tan.
tpLH and tpy_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16269
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO019H — JULY 1995 — REVISED FEBRUARY1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
O Open
From Output 500Q / P TEST s1
Under Test l GND tod Open
CL=50pF tpLZ/tpzL 6V
N A 500 Q
(see Note A) I tPHZ/tPZH GND
LOAD CIRCUIT
— tyy —
\ \ 27V
Timing 27V Input Xl.sv ><1.5v
15V ov
Input oV
VOLTAGE WAVEFORMS
¢ > » PULSE DURATION
| tsu th \
Data | } 2.1V Output
Input XLS v XI.S v Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
————— 2.7V Waveform 1 ‘
Input Jl.SV 1.5V Slat6V ‘ VoL +03V
oV (see Note B) | | ———— VoL
| |
t t
< M tpLy  —P tpL PZH —¥| :4— —» [ —tpHz
\ \ Output
——— VoH Waveform 2
Output 15V 15V 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.

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.
tp| 4 and tpyy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-53



SN74ALVCH16270
12-BIT TO 24-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES028F — JULY 1995 — REVISED FEBRUARY 1999

Member of the Texas Instruments DGG OR DL PACKAGE

Widebus O Family
EPIC O (Enhanced-Performance Implanted

. OEA

CMOS) Submicron Process CLKENIB
Bus Hold on Data Inputs Eliminates the 2B3
Neeq for External Pullup/Pulldown GND
Resistors 2B2
ESD Protection Exceeds 2000 V Per 2B1
MIL-STD-883, Method 3015; Exceeds 200 V Vee
Using Machine Model (C = 200 pF, R = 0) Al
Latch-Up Performance Exceeds 250 mA Per A2
JESD 17 A3
Package Options Include Plastic Shrink GND
Small-Outline (DL) and Thin Shrink A4
Small-Outline (DGG) Packages A5
A6

description A7
A8

This 12-bit to 24-bit registered bus exchanger is A9
designed for 1.65-V to 3.6-V V¢ operation. GND
The SN74ALVCH16270 is used in applications in Al10
which data must be transferred from a narrow All
high-speed bus to a wide lower-frequency bus. Al12
The device provides synchronous data exchange \icéi
between the two ports. Data is stored in the 182
internal registers on the low-to-high transition of GND
the clock (CLK) input when the appropriate 1B3
CLKEN inputs are low. The select (SEL) line S ——
selects 1B or 2B data for the A outputs. For data CLKE%

transfer in the A-to-B direction, a two-stage
pipeline is provided in the A-to-1B path, with a
single storage register in the A-to-2B path.

(TOP VIEW)

) _
1 s6|] OEB
2 55|] CLKENA2
3 54(] 2B4
4 53[] GND
5 52[] 2B5
6 51]] 2B6
7 50 ] VCC
8 49(] 2B7
9 48[l 2B8
10 47[] 2B9
11 46]] GND
12 4s5]] 2B10
13 44l 2B11
14 43[] 2B12
15 42[] 1B12
16 41]] 1B11
17 40]] 1B10
18 39]] GND
19 38]] 1B9
20  37[] 1B8
21 36[] 1B7
22 35[] Ve
23 34]] 1B6
24  33]] 1B5
25 32[] GND
26  31]] 1B4
27 30[|] CLKENAL
28 29]] cLK

Proper control of the CLKENA inputs allows two sequential 12-bit words to be presented synchronously as a
24-bit word on the B port. Data flow is controlled by the active-low output enables (OEA, OEB). The control

terminals are registered to synchronize the bus-direction changes with CLK.

To ensure the high-impedance state during power up or power down, a clock pulse should be applied as soon
as possible and 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. Due to OE being routed through a register, the active
state of the outputs cannot be determined prior to the arrival of the first clock pulse.

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

The SN74ALVCH16270 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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
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Function Tables

OUTPUT ENABLE

INPUTS OUTPUTS

CLK OEA OEB A 1B, 2B
1 H H z Zz

1 H L Y4 Active
1 L H Active z

1 L L Active  Active

A-TO-B STORAGE (OEB =)

INPUTS OUTPUTS

CLKENA1 CLKENA2 CLK A 1B 2B
L H X X | 1Bgt 2BgT
L H X X | 1Bgt 2BgT

L L 1 L Lt L

L L 1 H H¥ H

H L t L |1BpT L

H L t H |1Bgt H
H H X X | 1Bgt 2BgT

T output level before the indicated steady-state input
conditions were established
¥ Two CLK edges are needed to propagate data.

B-TO-A STORAGE (OEA =)

INPUTS OUTPUT

CLKEN1B CLKEN2B CLK SEL 1B 2B A

H X X H X X Aot

X H X L X X Aot

L X 1 H L X L

L X 1 H H X H

X L 1 L X L L

X L 1 L X H H
TOutput level before the indicated steady-state input conditions were
established
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logic diagram (positive logic)

CLK

CLKEN1B

CLKEN2B

CLKENA1

CLKENA2

OEB

29
>
>
>
55 c{> > C1
56
D -
=D
= L =7 T T T T T T
OEA | |
| cE [
1D | > C1 |
| ! 23
c1 | 1D { 1B1
| |
- wil
Gl
______ —_ CE
3 >
| 1 > C1 |
Al s | | 6
— 1 1D I 2B1
| I
| |
: CE CE I
| > C1 >c1 [ |
|
| 1D 1D :
[ "
| |
: CE |
I ~ C1 :
: 1D :
1 of 12 Channels
L I el e ]
v Vv v v v v v v

POST O
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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, V|: Except /O ports (see Note 1) .............. .. ..., -0.5Vto4.6V
/O ports (seeNotesland2) ............cccvviniinn.... -05VtoVec+05V

Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W
DLpackage .......coiiiiiiiiiiiii i 74°CIW

Storage temperature range, Tgrg -« .. ovo 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

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V |0.65xVee
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vt036V 2
Vcc=1.65Vt01.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt036V 0.8
V| Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IOH High-level output current vec=23V i mA
Vec =27V -12
Vcc =3V 24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 23V 45
ll(hold) V=17V 23V —45 MA
V| =08V % 75
V=2V 3V —75
V) =0to3.6 Vi 36V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 3.3V 35 pF
Cio A or B ports Vo =V or GND 33V 9 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec=18v | YO | vee=27v | YOS UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency T 150 150 150 | MHz
tw Pulse duration, CLK high or low T 3.3 3.3 3.3 ns
A data before CLK1 T 41 3.8 3.1
B data before CLK1 T 0.9 1.2 0.9
tsy Setup time | CLKENA1L or CLKENAZ2 before CLK1t T 3.5 3.2 2.7 ns
CLKEN1B or CLKEN2B before CLK1t t 3.4 3 2.6
OE data before CLK1 T 4.4 3.9 3.2
A data after CLK1 T 0 0 0.2
B data after CLK1 T 1.4 1 1.7
th Hold time | CLKENA1 or CLKENA2 after CLK1t T 0 0.1 0.3 ns
CLKEN1B or CLKEN2B after CLK1 t 0 0 0.6
OF after CLK1 U 0 0 0.1

1 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Ve =33V
PARAMETER FROM 0 Vec=18v CiCO-Z v vee=27v CiCO-3 v UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX]| MIN MAX
fmax T 150 150 150 MHz
B T 15 5.9 5.8 1.1 5.1
CLK
tod A T 1.2 54 5.4 1 47| ns
SEL A T 1.4 62 6.4 1 55
ten CLK AorB T 15 7 6.8 1 6| ns
tdis CLK AorB T 1.9 7.2 6.5 11 58| ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vee =18V |vec =25V | vee =33V
PARAMETER TEST CONDITIONS ce ce ce UNIT
TYP TYP TYP
issipati Outputs enabled T 87 120
Cpd Powe( dissipation p . CL=50pF, f=10MHz bF
capacitance Outputs disabled T 80.5 118

1 This information was not available at the time of publication.
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PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVC(;/Z XVCC/Z
Vcel2 oV
Input oy
VOLTAGE WAVEFORMS
| PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

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
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e 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 tan.
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 2. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
O Open
From Output 500Q / P TEST s1
Under Test l GND tod Open
CL=50pF tpLZ/tpzL 6V
N A 500 Q
(see Note A) I tPHZ/tPZH GND
LOAD CIRCUIT
— tyy —
\ \ 27V
Timing 27V Input Xl.sv ><1.5v
15V ov
Input oV
VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
Data | | 2.1V Output
utpu
Input XLS v XI.S v Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— 2.7V Waveform 1 ‘
Input 15V 15V Slat6V | VoL +03V
—_— oV (see Note B) | ] ———— VoL
\ \
t t
< M tpLy  —P tpL PZH —¥| :4— —» [ —tpHz
\ \ Output
——— VoH Waveform 2
Output 15V 15V 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.

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.
tp| 4 and tpyy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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® NMember of the Texas Instruments
WidebusO Family

® EPICO (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

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

description

This 12-bit to 24-bit bus exchanger is designed for
1.65-V to 3.6-V V¢ operation.

The SN74ALVCH16271 is intended for
applications in which two separate data paths
must be multiplexed onto, or demultiplexed from,
a single data path. This device is particularly
suitable as an interface between conventional
DRAMs and high-speed microprocessors.

A data is stored in the internal A-to-B registers on
the low-to-high transition of the clock (CLK) input,
provided that the clock-enable (CLKENA) inputs
are low. Proper control of these inputs allows two
sequential 12-bit words to be presented as a
24-bit word on the B port.

DGG OR DL PACKAGE

OEA
LE1B
2B3
GND
2B2
2B1
Vee
Al
A2
A3
GND
A4
A5
A6
A7
A8
A9
GND
Al10
All
Al2
Vee
1B1
1B2
GND
1B3
LE2B
SEL

(TOP VIEW)

) _
1 56|] OEB
2 55]] CLKENA2
3 54(] 2B4
4 53[] GND
5 52[] 2B5
6 51]] 2B6
7 50 ] VCC
8 49l 2B7
9 48[l 2B8
10 47| 2B9
11 4s[]GND
12 45[]2B10
13 44fl2B11
14 43[]2B12
15 42[]1B12
16 41]]1B12
17 o[l 1B10
18 39[]GND
19 38]]1B9
20  37[]1B8
21 36|]1B7
22 35[]vee
23 34]]1B6
24  33]]1B5
25  32]]GND
26 31[] 1B4
27 30[] CLKENAL
28 29[l cLk

Transparent latches in the B-to-A path allow asynchronous operation to maximize memory access throughput.
These latches transfer data when the latch-enable (LE) inputs are low. The select (SEL) line selects 1B or 2B
data for the A outputs. Data flow is controlled by the active-low output enables (OEA, OEB).

To ensure the high-impedance state during power up or power down, the output enables 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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16271 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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Function Tables

OUTPUT ENABLE

INPUTS OUTPUTS
OEA OEB A 1B, 2B
H H z Z
H L 4 Active

L H Active z
L L Active  Active

A-TO-B STORAGE (OEB =)

INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H H X X | 1Bgt 2BgT
L X t L L X
L X t H H X
X L 1 L X L
X L 1 H Ao H
B-TO-A STORAGE (OEA = L)
INPUTS OUTPUT
LE SEL 1B 2B A
H X X X Aot
H X X X Aot
L H L X L
L H H X H
L L X L L
L X H H

T Output level before the indicated steady-state

input conditions were established
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WITH 3-STATE OUTPUTS

SCESO017E — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

29
CLK
2
LE1B
27
LE2B
______ 30
CLKENA1 c{>
_______ 55
CLKENA2
56
OEB
777777 T 777 L
28 | |
SEL c{> ® i LE |—o :
1 | | 23
OEA c{> : 1D I 1B1
Gl |
_____ I I | |
r - |
8 1 LE ® |
Al | 1 | 6
| 1D ® i 2B1
: ® CE |
| e—I>C1 :
: ® 1D :
| |
| e il
| > C1 |
| 1D - |
| |
: 1 of 12 Channels Jl
vVVvyyvyy vy v
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPlY VOIAGE rANGE, VO G - - ot r e ettt et e e e e e -05Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) ............. ... ... ... -0.5Vto4.6V
/O ports (seeNotesland2) ...........c.ccoiiiniinnnn.. -05VtoVec+05V

Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W
DLpackage .......coiiiiiiiiiiiii i 74°CIW

Storage temperature range, Tgrg -« .. ovo 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

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V |0.65xVee
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vt036V 2
Vcc=1.65Vt01.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt036V 0.8
V| Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IOH High-level output current vec=23V i mA
Vec =27V -12
Vcc =3V 24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 23V 45
ll(hold) V=17V 23V —45 MA
V| =08V % 75
V=2V 3V —75
V) =0to3.6 Vi 36V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 3.3V 35 pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.

% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figures 1 through 3)

vec=18v | YCETY [ vee=27v [ YOS UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
folock  Clock frequency f 130 130 130 | MHz
tw Pulse duration, CLK high or low f 3.3 3.3 3.3 ns
A before CLK1 Ll 2.6 2.1 1.7
tsy Setup time B before LE f 1.7 15 1.3 ns
CLKEN before CLK1t 1 1.6 1.3 1
A after CLKt 1 0.6 0.6 0.7
th Hold time B after LE f 0.9 0.9 11 ns
CLKEN after CLK1 f 1 0.9 0.9

T This information was not available at the time of publication.
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
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SCESO017E — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

\% =25V V =33V
PARAMETER FROM o Vec=18V | TS50,y vec=27V | "5y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax T 130 130 130 MHz
CLK B T 1 62 5 1 43
B T 1 53 47| 14 4
tpd — ns
LE A T 1 6 59| 14 48
SEL Tl 11 64 62| 13 52
ten OEB or OEA BorA T 1 6 6.1 1 51 ns
tdis OEB or OEA BorA T 14 5.4 4.6 17 4.2 ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vec =18V |vee=25V [vee =33V
PARAMETER TEST CONDITIONS cC cC £C UNIT
TYP TYP TYP
AtoB Outputs enabled T 92 105
0
Power dissipation Outputs disabled t 61 76
C . CL=0, f=10MHz F
pd capacitance B0 A Outputs enabled L T 39 43 P
0
Outputs disabled T 1 13

T This information was not available at the time of publication.
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO017E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVCC/Z XVCC/Z
Vcel2 oV
Input oy
VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

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
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12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCESO017E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e 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 tan.
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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16271
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCESO017E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND33V+03V
6V
O
500 Q 51/‘ O Open TEST s1

From Output

Under Test l GND . IF;? Oé)\e/n
PLZ/tPZL
CL =50 pF I 500 Q tpHZ/tPZH GND

(see Note A)

LOAD CIRCUIT “ tw "
‘ ‘ 27V
07y Input Xl.sv X1.5v
Timing 15V oV
Input ‘ oV
‘ VOLTAGE WAVEFORMS
H—H PULSE DURATION
‘ tsu th ‘
Dat \ \ 27V
ata
Input Xl'S v X1'5 v Output 2.7V
oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV

SETUP AND HOLD TIMES

Output

| 3V
—————— 27V Waveform 1 15V |
Input fl.SV 15V Slat6V P\ | f VoL+03V
\

\ oV (see Note B) | I ———— VoL

| | ¢
tpzH —H —» [ tpHz
tPLH —y‘—" —p— tpHL
| \ Output ‘

\ ———V Waveform 2 ~ . VoH
OH VoH-0.3V
Output 15V 15V S1at GND .

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

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® Bus Hold on Data Inputs Eliminates
the Need for External Pullup/Pulldown
Resistors

® Packaged in Plastic Shrink Small-Outline
(DL) and Thin Shrink Small-Outline (DGG)
Packages

description

This 12-bit to 24-bit bus exchanger is designed for
1.65-V to 3.3-V V¢ operation.

The SN74ALVCH16272 is intended for applica-
tions where two separate datapaths must be
multiplexed onto, or demultiplexed from, a single
datapath. This device is particularly suitable as an
interface between conventional DRAMs and
high-speed microprocessors.

Data from the A inputs is stored in the internal
registers on the low-to-high transition of the clock
(CLK) input, when the CLKENA inputs are low. A
two-stage pipeline is provided in each of the
A-to-1B and A-to-2B paths to serve as a shallow
write buffer.

Transparent latches are provided in the B-to-A
path to allow asynchronous operation to maximize
memory access throughput. These latches
transfer data when the latch-enable (LE) inputs
are low. The select (SEL) line selects 1B or 2B
data for the A outputs. Data flow is controlled by
the active-low output enables (OEA, OEB).

DGG OR DL PACKAGE

OEA
LE1B
2B3
GND
2B2
2B1

Vee

A2
A3
GND
A4
A5
A6
A7
A8
A9
GND
Al0
All
Al2
Vee
1B1
1B2
GND
1B3
LE2B
SEL

(TOP VIEW)

> s6[] OEB
2 55[] CLKENAZ2
3 54(] 2B4
4 53[] GND
5 52] 2B5
6 51]] 2B6
7 50[] vee
8 49]] 2B7
o 48] 2Bs8
10 47]] 2B9
1 46]] GND
12 45]] 2B10
13 44]] 2B11
14 43(] 2B12
15 42]] 1B12
16 41]] 1B11
17 40]] 1B10
18 39[] GND
19 38[] 1B9
20 37[] 1B8
21 36(] 1B7
22 35[] Ve
23 34(] 1B6
24 33|] 1B5
25 32]] cND
26 31]] 1B4
27 30]] CLKENA1
28 29|] cLk

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.

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

The SN74ALVCH16272 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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

]
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

Function Tables

OUTPUT ENABLE

PRODUCT PREVIEW

INPUTS OUTPUTS
OEA OEB A 1B, 2B
H H z z
H L z Active
L H Active Z
L L Active Active
A-TO-B STORAGE
(OEB =)
INPUTS OUTPUTS
CLKENA1 CLKENA2 CLK A 1B 2B
H H X X | 1Bgt 2BgT
L X 1 L Lt X
L X 1 H HE X
X L t L X L
X L t H Ag H

t Output level before the indicated steady-state input
conditions were established
¥ Two CLK edges are needed to propagate data.

B-TO-A STORAGE

(OEA=L)
INPUTS OUTPUT

LE SEL 1B 2B A

H X X X Aot

H X X X Aot

L H L X L

L H H X H

L L X L L

L X H H

T output level before the indicated steady-state
input conditions were established
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

cLk 22
LE1B —2 c{>
LE28 2 c{>
CLKENAL —2
"7 77777 T T T T T T |
_____ =5 ' |
CLKENAZ | |
| |
56 l LEIT l
OEB c{> | - |
| | 23
| 1D | 1B1
seL 28 c{> ! |
| |
OEA 144>— I I
I .
______ M| G1 I
|_ > LE
| 1 |
8 l | 6
AL ——1—1 1 1D I 2B1
|
I |
| |
|
I CE CE :
|
| >~ C1 >~ C1 :
: 1D 1D |
| |
| |
| , |
| CE N |
' CE = C1 '
| L |
l — C1 1D |
| 1D :
|
| To 11 Other Channels |
e O O I A __
VVVYY v v v
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

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

SUPPlY VOIAGE rANGE, VO G - - ot r e ettt et e e e e e -05Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) ............. ... ... ... -0.5Vto4.6V
/O ports (seeNotesland2) ...........c.ccoiiiniinnnn.. -05VtoVec+05V

Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W
DLpackage .......coiiiiiiiiiiiii i 74°CIW

Storage temperature range, Tgrg -« .. ovo 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V |0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=165Vt01.95V 0.35xVcc
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
V| Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc=23V -12
IoH High-level output current mA
Vcec =27V -12
Vcc =3V 24
Vcc =165V 4
loL Low-level output current Vec=23Y 12 mA
Vecc=27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16272

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 23V 45
ll(hold) V=17V 23V —45 MA
V| =08V % 75
V=2V 3V —75
V) =0to3.6 Vi 36V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 3.3V pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vec=18V +0.2V Vec=27V +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency MHz
tw Pulse duration, CLK high or low ns
A before CLK1t
tsy Setup time B before LE ns
CLKEN before CLK?1
A after CLK1
th Hold time B after LE ns
CLKEN after CLK1
{5’ TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-79
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc =25V Vcc =33V
PARAMETER FROM o Vec=18V | TS50,y vec=27V | "5y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax MHz
CLK B
‘ B
— ns
pd LE A
SEL
ten OEB or OEA BorA ns
tdis OEB or OEA BorA ns
operating characteristics, Tp = 25°C
Vcc=18V |Vcc=25V |Vcc=383V
PARAMETER TEST CONDITIONS ce ce ce UNIT
TYP TYP TYP
Outputs enabled
AtoB Outputs disabled
Power dissipation utputs disable
Cpd it g CL=0, f=10MHz pF
capacitance Outputs enabled
Bto A -
Outputs disabled

{'f TEXAS
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVCC/Z XVCC/Z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpyy_ are the same as tpg.

@mmooO

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =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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SN74ALVCH16272

12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

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 5000
LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
Vce
Data
Input XVCc/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

—————— Vee
Input % Vcel2 Sk Vcel2
| | ov

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V

| e
\
tzH —» = B e 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 tan.
tpLH and tpy_ 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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16272
12-BIT TO 24-BIT MULTIPLEXED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES057C — OCTOBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

6V
O

500 Q Sl/‘ O Open TEST s1

From Output

Under Test l GND . tp/td Oepfln
PLZ/tPZL
CL =50 pF I 500 Q tpHZ/tPZH GND

(see Note A)

LOAD CIRCUIT ‘4—‘ tw —N‘
‘ ‘ 2.7V
27V Input X1.5V X1_5V
Timing Xl.S v ov
Input ‘ oV
‘ VOLTAGE WAVEFORMS
———p——> PULSE DURATION
| tsu th |
Dat ‘ ‘ 2.7V
ata
Input Xl'5 v X1'5 v Output 2.7V
ov Control
low-| |
VOLTAGE WAVEFORMS (ea‘;vbl‘ier‘]’g) oy
SETUP AND HOLD TIMES
Output 3V
______ 27V Waveform 1
Input flsv 1.5V Slat6V \ VoL +0.3V
\ ov (see Note B) } | —— —— VoL
\ \
tPLH —H —>— tpyL tpzy P —»  le—tpHz
\ \ Output \
\ ———V, Waveform 2 ———— VoH
OH VOH-0.3V
Output 1.5V 15V S1at GND
VoL (see Note B) oV
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 tep.
tpH and tpy|_ are the same as tpg.

@mmooO

Figure 3. Load Circuit and Voltage Waveform

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-83

PRODUCT PREVIEW



SN74ALVCH16280
16-BIT TO 32-BIT REGISTERED BUS EXCHANGER
WITH BYTE MASKS AND 3-STATE OUTPUTS

SCESO033A — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DBB PACKAGE
Widebus O Family (TOP VIEW)
® FEPICO (Enha_nced-Performance Implanted veellr U so[lVee
CMOS) Submicron Process ono 2 79[l GND
® Bus Hold on Data Inputs Eliminates the 28703 78]] 1B8
Need for External Pullup/Pulldown 18714 77[] 2B8
Resistors 286 [ls 76]] 189
® Packaged in Thin Shrink Small-Outline GND |J6 75]] GND
Package 1B6 []7 74[12B9
o 2B5 (|8 73[] 1B10
description 1B5[Jo  72[l2B10
This 16-bit to 32-bit registered bus exchanger is \QCBZ i) ;1) %\1/;;31
designed for 1.65-V to 3.6-V V¢ operation. This 1841 6o[] 2811
device is intended for use in applications where
data must be transferred from a narrow 2B3 113 68[] 1812
high-speed bus to a wide lower-frequency bus. 183[J1a  67[12812
GND[]15  66[JGND
The device provides synchronous data exchange 282116 65|] 1B13
between the A and B ports. Data is stored in the 18217 64]] 2B13
internal registers on the low-to-high transition of 281 []1s 63[] 1814
the clock (CLK) input. For data transfer in the 1B1[J19  62[]2B14
B-to-A direction, SEL selects 1B or 2B data for the Vee [20 61[lvee
Aoutputs. GND[]21  eo[JGND
For data transfer in the A-to-B direction, a 2p2[]22  s59[]1B15
two-stage pipeline is provided in the 1B path, and 1D2 |23 s8] 2B15
a single storage register in the 2B path. Data flow 2D1 )24 57[] 1B16
is controlled by the active-low output enable (OE) 1D1 |25 56|]2B16
and the direction-control (DIR) input. DIR is Veell2ze  s5[]Vece
registered to synchronize the bus direction Cl[]27 54[] A16
changes with the clock. c2[]2s  s3[]A15
Two mask bits are provided for both data bytes. G:‘é 22 :i %gﬁD
The D outputs are controlled by the active-low OE.
A2[]31  s0[]A13
To ensure the high-impedance state during power A3[]32 49[] A12
up or power down, OE should be tied to V¢ A4ll33 48] A11
through a pullup resistor; the minimum value of Vee [ 34 47[1Vee
the resistor is determined by the current-sinking A5 [l3s 46[]A10
capability of the driver. A6 36 45[] A9
Active bus-hold circuitry is provided to hold AT[]s7  44]]A8
unused or floating data inputs at a valid logic level. GND[]38  43[]JGND
. . CLK[]39  42[]OE
The SN74ALVCH16280 is characterized for SEL[J40  41]DIR
operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1999, 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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Function Tables

OUTPUT ENABLE

INPUTS

OUTPUTS

CLK

OE DIR

A

1B, 2B

1D, 2D

4
4

Active

Zz
Active
Zz

A
Active

Active

A-TO-B STORAGE
(OE =L, DIR = H)

INPUTS

OUTPUTS

SEL CLK

1B 2B

H X
L 1
L 1

A
X
L

H

1Bgt  2BgT
L¥ L
H¥ H

T output

level

steady-state
established

the data.

before

input

co

the
nditions

B-TO-A STORAGE
(OE=L,DIR=L)

indicated
were

¥ Two CLK edges are needed to propagate

INPUTS

CLK

SEL

1B

2

B A

OUTPUT

1
1
1
1

H
H
L
L

X
X
L
H

L
H
X
X

L8
H8
L
H

8 Two clock edges are needed to propagate the

data. The data is loaded in the first register
when SEL islow and propagatesto the second

register when SEL is high.

C-TO-D STORAGE

established

the data.

(CE=1)
INPUTS OUTPUTS
SEL CLK A 1B 2B
H X X | 1bgT  2Dgt

L 1 L L

L 1 H H¥ H
t Output level before the indicated
steady-state input conditions were

¥ Two CLK edges are needed to propagate
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logic diagram (positive logic)

39
CLK

40

SEL

42

OE

41
DIR

i
I>

Al L‘—()—g{

[————————————————

CE —\
~ C1 o
1D )

_____ —_—————— e

| 19
i
D

|

N |

> C1 CE |

1 > C1 '

1D ] i [T

1D }

|

|

CE I

= C1 = Cl I |

1D |

1D |

|

- |

>~ C1 :

1D |

1 of 16 Channels J

1B1

2B1
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logic diagram (positive logic) (mask bits)

39
CLK

40

SEL

42

OE

CE

> C1
> C1
1D

27

C1 1D

V VV

25

CE

> C1
1D

Y1

24

> C1 CE

> C1
1D

28
Cc2

1D

V

Y1

Y1

23

CE

> C1
1D

22

\a

1D1

2D1

1D2

2D2
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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, V|: Except /O ports (seeNote 1) ............ ... . ... .. -05Vto4.6V

/O ports (see Notes1land 2) ...........ccoiiiiiinnann.. -05VtoVec+05V
Output voltage range, Vg (see Notes 1l and 2) ... .. -05VtoVec+05V
Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 835 (See Note 3) .......... .. 106°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vec=1.65V1t01.95V | 0.65x Ve
VIH High-level input voltage Vcc=23Vto27V 1.7 Y
Vcc=27Vto36V 2
Ve =1.65V1t01.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1t03.6V 0.8
V) Input voltage 0 Vce \
Vo Output voltage 0 Vce \
Ve =165V —4
loH High-level output current Vec=23Y 12 mA
Vee =27V -12
Vcc=3V -24
Vcc =165V 4
Ve =23V 12
loL Low-level output current mA
Vee =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 23V 45
li(hold) V=17V 23V —45 MA
V=08V % 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 3.3V pF
Cio A or B ports Vo =Vcc or GND 33V pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter loz includes the input leakage current.
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vcc =18V

Vcc=25V
+0.2V

Vcc =27V

Vcec =33V
03V

MIN  MAX

MIN  MAX

MIN  MAX

MIN  MAX

UNIT

fclock  Clock frequency

MHz

tw Pulse duration, CLK high or low

ns

tsy Setup time

A data before CLK1

B data before CLK1

DIR before CLK1

SEL before CLK1

ns

th Hold time

A data after CLK1

B data after CLK1

DIR after CLK1t

SEL after CLK1t

ns

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

otherwise noted) (see Figures 1 through 3)

Vcc =25V Vcc =33V
PARAMETER FROM o Vec =18V Ci'CO-Z M vee =27V CiCO-3 \ UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax MHz
t CLK A
ns
¢ . A
OE ns
en B
: oF a
i ns
dis B
operating characteristics, Tp = 25°C
Vcc=18V |Vcc=25V | Vcc =33V
PARAMETER TEST CONDITIONS e e ce UNIT
TYP TYP TYP
o ) Outputs enabled
Cpd Power dissipation capacitance - CL=0, f=10MHz pF
Outputs disabled
3 1
I EXAS
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PARAMETER MEASUREMENT INFORMATION

Vec =18V
0 2xVce
S1
O Open
From Output 1kQ / P TEST S1
Under Test l GND tod Open
p
CL=30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —p}
| Vce
Timing o Vee Input chc/z * Veel2
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1 |
Input % Vcel2 Sk Vce/2 Slat2xVcc | VoL +0.15V
\ \ oV (see Note B) | . VoL
\ \ |
tPLH ——— —p— tpL tpzH —¥ ‘“— —» [tz

\ ‘ Output

——— VOH Waveform 2
Output Vcel2 Vcel2 S1at GND
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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

o02xVce
S1
O Open
From Output 500Q / P TEST s1
Under Test l GND tod Open
CL =30pF
(sele_ Note F))A) 5000 {PLZPZL 2xee
I tpHZ/tPZH GND
LOAD CIRCUIT
oty ——>!
v | Vce
Timing Vet CcC Input XVCC/Z XVC(:/Z
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | . VoL
\ \ \
tPLH —— —»— tpHL tPzH —¥ ‘“— @tz
‘ ‘ Output —
N OH
VoH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at GND
VoL (see Note B) ov
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, Zg =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 tgp.
G. tpLH and tpy_ are the same as tp.

Figure 2. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL =50 pF tpLz/tpzL 6V
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — ty —
| \
\ | 27V
I 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H‘—P‘ PULSE DURATION
| tsu th \
5 | | 27V
ata )(1.5 v }(1.5 Vv Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output 3V
————— 27V Waveform 1 |
Input fl.SV 15V Slat6V ‘ VoL +0.3V
| oV (see Note B) ‘ ‘ —— —— VoL
| .
tpzH —» 4~ tPHZ
tpLH —¢——P l—»— tpHL | |
\ \ Output — v
OH
——— VOH Waveform 2 VoH -0.3V
Output 15V 1.5V S1 at GND
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.

@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)

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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown

Resistors
® Packaged in Thin Very Small-Outline
Package
description

The SN74ALVCH16282 is an 18-bit to 36-bit
registered bus exchanger designed for 1.65-V to
3.6-V V¢ operation.

This part is intended for use in applications in
which data must be transferred from a narrow
high-speed bus to a wide lower-frequency bus. It
is designed specifically for low-voltage (3.3-V)
Ve operation.

The device provides synchronous data exchange
between the two ports. Data is stored in the
internal registers on the low-to-high transition of
the clock (CLK) input. For data transfer in the
B-to-A direction, the select (SEL) input selects 1B
or 2B data for the A outputs.

For data transfer in the A-to-B direction, a
two-stage pipeline is provided in the 1B path, with
asingle storage register in the 2B path. Data flow
is controlled by the active-low output enable (OE)
and the DIR input. The DIR control pin is
registered to synchronize the bus direction
changes with the clock.

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

The SN74ALVCH16282 is characterized for
operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

DBB PACKAGE

(TOP VIEW)
U
Vee Y1t sofl vee
PRI 79[l GND
2B9 [|3 78[] 1B10
189 [J4 77[] 2B10
2Bs (|5 76[] 1B11
GND 6 75]] GND
188 [|7 74(] 2B11
287 (|8 73[] 1B12
187 [9 72[] 2B12
Vee 1o 71l vee
o6 Q11 70[] 1B13
186 [J12  e9[] 2B13
285 [J13 e8|l 1B14
185 [J14  67[] 2B14
oND [J15  66[] GND
284 [J16  es]] 1B15
184 [J17  e4]] 2B15
23 [J18  e3]] 1B16
183 [J19  62[] 2B16
Vee Q20 61l vee
oND 21 eof] GnD
22 [J22  s9f] 1B17
182 [J23 s8] 2B17
281 [J24  s7[] 1B18
1B1 [J25  56[] 2B18
Vee [J26 55[] Vee
Al [J27  54[] A18
A2 [|28  53[] A17
A3 [|29  52[] A16
GND [|30  51]] GND
A4 [|31  50[] A15
A5 |32  49[] A14
a6 [133 48] A13
Vee [34 47[] vee
A7 [|35  46]] A12
as [|36  45]] A11
A9 [137  44[] A10
GND [|38  43[] GND
cik [J39  42[] GE
SEL [] 40 41]] DIR

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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18-BIT TO 36-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

Function Tables

A-TO-B STORAGE (OE =L, DIR = H)

INPUTS OUTPUTS

SEL CLK A 1B 2B
H X X | 1Bgt 2BgT

L 1 L Lt X

L 1 H Ht X

T Output level before indicated
steady-state input conditions were
established

¥ Two CLK edges are needed to propagate
the data.

B-TO-A STORAGE (OE =L, DIR=L)

INPUTS OUTPUT
CLK SEL 1B 2B A
1 H X L L8
1 H X H HE
1 L L X L
1 L H X H

§ Two CLK edges are needed to propagate the
data. The data is loaded in the first register
when SEL is low and propagates to the
second register when SEL is high.

OUTPUT ENABLE

INPUTS OUTPUTS

CLK OE DIR A 1B, 2B
1 H X z z

1 L L z Active
1 L H Active z
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logic diagram (positive logic)

Al

39

42 C{>
CE )
o o—L J
41
1D O )
r————— —r—_———————————— F———_—————————— ——q
| 1 of 18 Channels o | 25
| i
Gl
: ] ot
1 C
e | e e | D
27 - 24
| 1D 1 1D o}
: |
: P CE :
: o bc1 o c1 :
| ¢ 1D 1D |
: |
: CE :
: [ T—> c1 |
|
| 1D |
| |
S AN NS U S —

vy

1B1

2B1
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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 -05Vtod46V

Input voltage range, V|: Except I/O ports (see Note 1)
I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

................................. -0.5Vto4.6V

—05VtoVee +0.5V
—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 835 (see Note 3) ... ... 106°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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V | 0.65%xVee
VIH High-level input voltage Vcc=23Vto27V 17 \%
Vec=27V103.6V 2
Vec=1.65V1t01.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vee=27V103.6V 0.8
V| Input voltage Vce \Y
Vo Output voltage Vce \
Ve =1.65V —4
loH High-level output current Vec=23V 12 mA
Vee =27V -12
Vcec =3V -24
Vcc =165V 4
Vee =23V 12
loL Low-level output current mA
Vee =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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 SCBAQ004.
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SN74ALVCH16282

18-BIT TO 36-BIT REGISTERED BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V 4 pF
Cio A or B ports Vo =V or GND 33V 8.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.
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SN74ALVCH16282
18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc=18V Y02V Vcc =27V Y03V UNIT
MIN MAX| MIN MAX| MIN MAX]| MIN MAX
fclock  Clock frequency T 150 150 150 | MHz
tw Pulse duration, CLK high or low T 3.3 3.3 3.3 ns
A data before CLK1 t 2.4 2.3 2
) B data before CLK1 t 2.2 2.2 1.8
tsy Setup time ns
DIR before CLK1 t 2.2 2.1 1.7
SEL before CLK1 t 2 2 1.8
A data after CLK1t t 05 0.5 0.7
_ B data after CLK1 t 05 0.5 0.6
th Hold time ns
DIR after CLK1 t 05 0.5 0.5
SEL after CLK1t t 0.7 0.7 0.8

T This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vee =25V Vee =33V
PARAMETER FROM o vec=18v CiCO-Z v vee=21v CiCO-3 v UNIT
(INPUT) (OUTPUT)
MIN TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
A T 1 6.1 5.5 1.4 5
tpd CLK ns
B T 1.2 6.3 5.7 1.6 5.3
. o A T 1.3 6.9 6.3 1.2 5.7
E ns
en © B t] 23 87 81|l 23 74
- A t 15 7 5.6 1.8 5.7
tdis OE ns
B T 2.1 7.9 6.4 2.3 6.4

1 This information was not available at the time of publication.

operating characteristics, Tpa = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS ce ce ce UNIT
TYP TYP TYP
S _ Outputs enabled T 282 310
Cpd Power dissipation capacitance - CL=0, f=10MHz pF
Outputs disabled T 208 228

T This information was not available at the time of publication.
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SN74ALVCH16282
18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST sS1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| | Vce
Timing — Vee Input chclz chclz
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vce/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— H—P‘—‘ tPHL tpzH —¥ :‘— M Etpz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G.

tp|H and tpy|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16282
18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16282
18-BIT TO 36-BIT REGISTERED BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES036C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG, DGV, OR DL PACKAGE
Widebus Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted oell 2 U asll ek
CMOS) Submicron Process
) _ villz  47la1
® |deal for Use in PC100 Register DIMM v2[l3 6] A2
® Designed to Comply With JEDEC 168-Pin GND [] 4 45]] GND
and 200-Pin SDRAM Buffered DIMM valls 44]] A3
Specification valls 43|l A4
® ESD Protection Exceeds 2000 V Per Vecll7  42flvee
MIL-STD-883, Method 3015; Exceeds 200 V vs[]s 4[] as
Using Machine Model (C = 200 pF, R = 0) vello a0l A6
® Latch-Up Performance Exceeds 250 mA Per onplji0  sofl onp
JESD 17 vy7[ju  ssfl A7
® Package Options Include Plastic Shrink vef 12 37l A8
Small-Outline (DL), Thin Shrink vollis 36l a9
Small-Outline (DGG), and Thin Very vio(f1a 351 A10
Small-Outline (DGV) Packages GND [} 15 34l GND
virlli6 33l and
description vi2ll17 3200 A12
Vecls 31flvee
This 16-bit universal bus driver is designed for vi3[l1o 30 A13
1.65-V to 3.6-V V¢ operation. v1all2o 29[l A14
Data flow from A to Y is controlled by the GND [] 21 28[1 GND
output-enable (OE) input. The device operates in vis[la2 7]l A1s
the transparent mode when the latch-enable (LE) viel[l2s  26]] A16
inputis low. When LE is high, the A data is latched Ncll2a  2s[lTE
if the clock (CLK) inputis held at a high or low logic
level. If LE is high, the A data is stored in the NC — No internal connection

latch/flip-flop on the low-to-high transition of CLK.
When OE is high, the outputs are in the
high-impedance state.

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 SN74ALVC16334 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
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SN74ALVC16334

16-BIT UNIVERSAL BUS DRIVER

WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

logic symbol¥+

OE
CLK

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10
Y11
Y12
Y13
Y14
Y15
Y16

FUNCTION TABLE

INPUTS OUTPUT
OE LE CLK A
H X X X z
L L X L L
L L X H H
L H 1 L L
L H 1 H H
L H LorH X Yol

T Output level before the indicated steady-state

input conditions were established

EN1
> 2C3

C3

G2

v 1

3D

a7
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Al
A2
A3
A4
A5
AG
A7
A8
A9
Al0
All
Al12
A13
Al4
A15
Al6
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

logic diagram (positive logic)

1D
C1
> CLK

il
V \l( VYV

Y1

\

To 15 Other Channels

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

SUPPIY VORAGE NG, VoG« v v ettt et e et e e e e -05Vto4.6V
Input voltage range, Vi (See NOte 1) . ... i e -05Vto4.6V
Output voltage range, Vo (see Notesland 2) ...................oooiii.., -05VtoVec+05V
Input clamp current, LIk (V] < 0) oot e e -50 mA
Output clamp current, Iogk (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10« v o vt e e et e e e e e e e e e e et e e e e e e e e +50 mA
Continuous current through each Vec or GND oo e +100 mA
Package thermal impedance, 835 (see Note 3): DGG package ............. .. ... 89°C/W

DGV package ..........ciiiiiiiiiiiiinn. 93°C/W

DLpackage ........coviinii i 94°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
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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vto3.6V 0.2
loL=4mA 1.65V 0.45
loL =6 mA 2.3V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
loz Vo =V or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs 5
Cj - V| =Vcc or GND 3.3V pF
Data inputs 5.5
Co Outputs Vo =V or GND 33V 7.5 pF

T All typical values are at Vcc =3.3V, Ta = 25°C.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc=25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX| MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency * 150 150 150 | MHz
, LE low ¥ 3.3 3.3 3.3
tw Pulse duration - ns
CLK high or low % 3.3 3.3 3.3
Data before CLK1 1 1.4 1.7 15
tsy Setup time __ | cLknigh 1 1.2 1.6 1.3 ns
Data before LEt CLK low T 14 15 12
Data after CLK1 1 0.9 0.9 0.9
t Hold time __ ns
h Data after LE1 CLK ¥ 1.1 1.1 1.1
high or low

% This information was not available at the time of publication.
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SN74ALVC16334

16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vce =33V
PARAMETER FROM o Vec=18V | "L,y | Vee=27V | RSy UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
A T 1 37 36| 11 33
tpd LE Y T 1 48 5/ 13 44| ns
CLK T 1 44 45 1 41
ten OE Y T 1 54 54 11 46| ns
tdis OE Y T 1 41 45| 17 44| ns
T This information was not available at the time of publication.
switching characteristics from 0°C to 65°C, C| =50 pF
Vcc =33V
PARAMETER FROM o ECO-15 v UNIT
(INPUT) (OUTPUT)
MIN  MAX
A Y 1.2 32| ns
CLK 11 4| ns
operating characteristics, Tpa = 25°C
Vec=18V |Vec=25V [vec =33V
PARAMETER TEST CONDITIONS =& ce ce UNIT
TYP TYP TYP
issipati Outputs enabled T 31 36
Cpd Power_ dissipation p . cL=0, f= 10 MHz bF
capacitance Outputs disabled T 7 1

T This information was not available at the time of publication.
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVCC/Z XVCC/Z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

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
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SN74ALVC16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e 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 tan.
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 2. Load Circuit and Voltage Waveforms
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SN74ALVC16334

16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES128C — FEBRUARY 1998 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+0.3V

o6V

500 Q 51/‘ o Open TEST s1
GND tod Open
tpLz/tpzL 6V

CL =50 pF % 500 O tpHZ/tPZH GND

From Output
Under Test

(see Note A)

LOAD CIRCUIT \' fw "
\ | 2.7V
N 7y Input Xl.sv Xl.sv
Timing Xl.sv ov
Input ‘ oV
‘ VOLTAGE WAVEFORMS
< ><¢ 4 PULSE DURATION
" tsu | th |
\
Dat | 27V
ata
. Xl.SV XI.SV output 27V
put
ov Control
(low-level
VOLTAGE WAVEFORMS enabling) N— oV
SETUP AND HOLD TIMES | |
tpzL—P |4 —» ‘“— tPLZ
Output || ‘
3V
—————— 27V Waveform 1 ‘ |
Input 7( 15V 15V Slat6V \ 15V | f VoL+03V
\ oV (see Note B) \ | | ———— VoL
| | |
t e t
tpLH —i¢—b H—J‘— tPHL PZH —¥ | —» & ez
| Output ———— VOoH
| ——— VoH Waveform 2 VoH -0.3V
Output 15V 15V S1at GND '
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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

®@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG, DGV, OR DL PACKAGE
Widebus Family (TOP VIEW)
® FEPICO (Enha_nced-Performance Implanted oell 2 U s8] cLk
CMOS) Submicron Process
. _ _ villz  a7la1
® Designed _to Comply With JEDEC 168-Pin v2[l3 46[] A2
and QQO—P!n SDRAM Buffered DIMM onoll 4 45[] GND
Specification valls aaf] A3
® ESD Protection Exceeds 2000 V Per valls 43]] Aa
MIL-STD-883, Method 3015; Exceeds 200 V veell7 a2l vee
Using Machine Model (C = 200 pF, R = 0) vs[ls 4[] A5
® | atch-Up Performance Exceeds 250 mA Per vello 40| A6
JESD 17 GNDl10  39[l GnD
® Bus Hold on Data Inputs Eliminates the v7[ju 38|l A7
Need for External Pullup/Pulldown vglli2 37|l as
Resistors vol| 13 36l A9
® Package Options Include Plastic Shrink vio(f1a 3s[] A10
Small-Outline (DL), Thin Shrink GND1s 34l GND
Small-Outline (DGG), and Thin Very vi1 [} 16 33fl A11
Small-Outline (DGV) Packages vizlfir - s2fl a1z
Vecls  siflvee
description v13[J19  30[] A13
via[l2o 29[l A14
This 16-bit universal bus driver is designed for GND[] 21 28[] GND
1.65-V to 3.6-V V¢ operation. v15 [ 22 27[] A15
Data flow from A to Y is controlled by the vielj2s 26l Al6
output-enable (OE) input. The device operates in NCll2s  25[J1E
the transparent mode when the latch-enable (LE)
input is low. When LE is high, the A data is latched NC - No internal connection

if the clock (CLK) inputis held at a high or low logic
level. If LE is high, the A data is stored in the
latch/flip-flop on the low-to-high transition of CLK.
When OE is high, the outputs are in the
high-impedance state.

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.

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

The SN74ALVCH16334 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

FUNCTION TABLE

INPUTS OUTPUT
OE LE CLK A
H X X X z
L L X L L
L L X H H
L H 1 L L
L H 1 H H
L H LorH X Yol

T Output level before the indicated steady-state
input conditions were established

logic symbol¥+

__ 1
OE ———]EN1
48
CLK — > 2C3
__ 25
LE ﬂ— C3
G2
2 1 C a7
Y1 —<4— 1V 1 3D
3 46
Y2 ——4—
5 44
Y3 ——4—
6 43
Y4 ——4—
8 41
Y5 —4—
9 40
Y6 —4— E——
11 38
Y7 —4— E——
12 37
Y8 ——4— EE—

13 36
YO ——4—

14 35

Y10 —4—]
16 33
Y1l ——4—

17 32

Y12 ——4—]
19 30
Y13 ——4—]

20 29

Y14 —4—]
22 27
Y15 —4—]

23 26

Y16 —4—]

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Al
A2
A3
A4
A5
AG
A7
A8
A9
Al0
All
Al12
A13
Al4
A15
Al6
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

logic diagram (positive logic)

1D
C1
> CLK

il
V \l( VYV

Y1

\

To 15 Other Channels

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

SUPPIY VORAGE NG, VoG« v v ettt et e ettt e e e -05Vto4.6V
Input voltage range, Vi (See NOte 1) . ... e -05Vto4.6V
Output voltage range, Vo (see Notesland 2) ...................oooiii.., -05VtoVec+05V
Input clamp current, LIk (V] < 0) oot e e -50 mA
Output clamp current, Iogk (Vo < 0) oo -50 mA
CoNntiNUOUS OUIPUL CUITENTE, 10« v o vt e e et e e e e e e e e e e et e e e e e e e e +50 mA
Continuous current through each Vec or GND oo e +100 mA
Package thermal impedance, 835 (see Note 3): DGG package ............. .. ... 89°C/W

DGV package ..........ciiiiiiiiiiiiinn. 93°C/W

DLpackage ........coviinii i 94°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
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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: 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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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vto3.6V 0.2
loL=4mA 1.65V 0.45
loL =6 mA 2.3V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V|=0.58V 165V 25
V=107V 1.65V -25
V=07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V 75
V) =0to3.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V *+10 HA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs 55
Cj - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =V or GND 33V pF

T All typical values are at Ve = 3.3 V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vec =18V +0.2V Vec=27V +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency T 150 150 150 | MHz
A LE low t 3.3 3.3 3.3
tw Pulse duration - ns
CLK high or low t 3.3 3.3 33
Data before CLK1 t 1.4 1.7 15
tsy Setup time __ | cLKhigh T 1.2 1.6 1.3 ns
Data before LEt CLK low T 14 15 12
Data after CLK1 T 0.9 0.8 0.9
f Hold time _ ns
n Data after LE1 CLK T 1.2 11 1.1
high or low

T This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Ve =25V Vcc =33V
PARAMETER FROM o Vee=18V | "L,y | Vee=27V | TRy UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
A T 1 37 36] 11 33
tpd LE Y T 1 48 5] 13 44| ns
CLK T 1 44 45 1 41
ten OE Y T 1 54 54| 11 46| ns
tdis OE Y T 1 41 45| 1.7 44| ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vec =18V |vec=25V | vec =33V
PARAMETER TEST CONDITIONS  |—=& ce e UNIT
TYP TYP TYP
issipati Outputs enabled t 32 37
de Power_ dissipation p . cL=0, f= 10 MHz bF
capacitance Outputs disabled T 7 11

T This information was not available at the time of publication.

3-120
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVCC/Z XVCC/Z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

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
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e 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 tan.
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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16334
16-BIT UNIVERSAL BUS DRIVER
WITH 3-STATE OUTPUTS

SCES090H — OCTOBER 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+0.3V

o6V
500 Q SV O Open
From Output
Under Test l GND
CL =50 pF 500 O
(see Note A) I
LOAD CIRCUIT
o 2.7V
Timing Xl 5V
| .
nput \ oV
e— e
" tsy | th |
\ \
27V
Data Xl.S Vv XI.SV
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V

Input 7( 15V 15V
\ ov

\ ! \
ﬂ—d‘— tPHL

tPLH —H
| ——— Von
Output 15V 15V

\
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1
tod Open

tpLz/tpzL 6V

tpHZ/tPZH GND

o

\ | 27V
Input Xl.S \Y Xl.s \Y,
oV
VOLTAGE WAVEFORMS
PULSE DURATION
Output 27V
Control
(low-level
enabling) oV
|
Output ‘ 3V
Waveform 1 ‘
Slat6V \ L5V | L voL+03V
(see Note B) \
\
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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

®@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG, DGV, OR DL PACKAGE
Widebus O Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted —_— —_—
CMOS) (Submicron Process P OEL L1 ~ 56[1 OE4
- 1B1[]2 55]] 8B1
® Bus Hold on Data Inputs Eliminates the 1823 s4[] 8B2
Neeq for External Pullup/Pulldown oND ]2 s3[] GND
Resistors 183[]5 s2[18B3
® | atch-Up Performance Exceeds 250 mA Per 1B4 |6 51| 8B4
JESD 17 VCC 7 50 ]VCC
® Package Options Include Plastic 300-mil 1A )8 49[] 8A
Shrink Small-Outline (DL), Thin Shrink 2B1 (]9 48] 7B1
Small-Outline (DGG), and Thin Very 2B2[J10  a7[l7B2
Small-Outline (DGV) Packages GND[]11  46[]GND
2B3[j12  4s5[]7B3
description 2B4[|13  44[]l7B4
This 1-bit to 4-bit address driver is designed for 2Alf14 43fl7A
1.65-V to 3.6-V V¢ operation AL 1S 42[]6A
' ' ' 3B1[J16  41[l6B1
The SN74ALVCH16344 is used in applications in 3B2 |17 40[] 6B2
which four separate memory locations must be GND []18 39|[] GND
addressed by a single address. 3B3 []19 38|]6B3
To ensure the high-impedance state during power 3B4 20 37[16B4
up or power down, OE should be tied to Vcc 4allar 3sflsA
through a pullup resistor; the minimum value of Vecll22 ssflvec
the resistor is determined by the current-sinking 4B1[]23  34[I5B1
capability of the driver. 4B2[|24  s3[]sB2
GND[]2s  32[]]GND
Active bus-hold circuitry is provided to hold 483[126 31[]5B3
unused or floating inputs at a valid logic level. 484 |27 30[] 5B4
The SN74ALVCH16344 is characterized for OE2[f2s  29[]OE3

operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUT
OE A Bn
L H H
L L L
H H z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

OE4
OE3
OE2

OE1l

1A

2A

3A

4A

56

29

>

28

>

Y

g

14

I;

15

I

20

23

21

iy

\ﬂ\/w\/w\ﬂ\ﬂ\/w\/ﬁ\ﬁl\q\q\q\ﬁl\q\q

24

26

27

i

1B1

1B2

1B3

1B4

2B1

2B2

2B3

2B4

3B1

3B2

3B3

3B4

4B1

4B2

4B3

4B4

5A

6A

7A

8A

36

-

34

42

f

43

I;

49

b

-
g "
I
I
I
S
SIn
/\F 57
/4\—’ o
=0
/\T' 1
/\T’ 55
—

”

5

5B1

5B2

5B3

5B4

6B1

6B2

6B3

6B4

7B1

B2

7B3

B4

8B1

8B2

8B3

8B4
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

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
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND ... +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ....................... ... .. .... 81°C/W

DGV package .........cooiiiiiiiiniiinnn 86°C/W

DLpackage ........coviiriiiii i 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.

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

2. This value is limited to 4.6 V maximum.

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

NOTES:

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vec=165Vt01.95V [0.65xVee
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vec=27V1t03.6V 2
Vec=1.65V1t01.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1t03.6V 0.8
W Input voltage Vce \
Vo Output voltage Vce \
Ve =1.65V -4
IoH High-level output current Vec=23Y 2 mA
Vee =27V -12
Vcc=3V -24
Ve =1.65V 4
loL Low-level output current Vec=23V 12 mA
Vee =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
Ta Operating free-air temperature —-40 85 °C
NOTE 4: 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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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 2.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 35
Co Outputs Vo =Vcc or GND 3.3V 4 pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vec =33V
PARAMETER FROM o Vec=18V | S50,y Vec=27V | "Coay UNIT
(INPUT) (OUTPUT)
TYP MIN MAX| MIN MAX| MIN MAX
thd A B § 1 46 46| 14 4| ns
ten OE B § 1 62 62| 12 51| ns
tdis OE B § 1 51 44| 12 4| ns
tsk(o)T 0.35 ns
tsk(o)” 05| ns

8 This information was not available at the time of publication.
11 Skew between outputs of same bank and same package (same transition).
# Skew between outputs of all banks and same package (A1 through A8 tied together).
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS ce ce cc UNIT
TYP TYP TYP
issipati Outputs enabled t 68 84
de Power' dissipation p! - CL=50pF, f=10MHz pF
capacitance Outputs disabled T 11 14

t This information was not available at the time of publication.

PARAMETER MEASUREMENT INFORMATION
Vce =18V

0 2xVcc

1kQ SV O Open

GND
1kQ

From Output
Under Test
CL=30pF

(see Note A)

I

LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ Y
| tsu th \
\ \
Vce
Data
Input XVC(;/Z XVCC/Z
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tpLH —t—P H—P:— tPHL
|

——— VoH
Output Vee/2 Vce/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.

TEST s1
tod Open
tpLz/tpzL 2xVce
tpHZ/tPZH GND
—— ty —N‘
| Vece
Input XVC(:/Z XVCch
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)
Output
Waveform 1
Slat2xVcc VoL +0.15V
(see Note B) | . VoL
\
tpzH —» e [ tPHZ
Output | ———— VoH
Waveform 2 VoH-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 tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy)_ 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 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

TGND

From Output
Under Test
CL=30pF

(see Note A)

1 1.
|

LOAD CIRCUIT
—_— Vce
Timing
Input XVCC/Z
\ ov
| tsu th \
\ \
V
Data Veel? Veol2 c
Input CC CC
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
\

\ \
tpLH —¢—P] H—b\‘— tPHL
\

——— VOoH
Output \elelA 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
— ty —b}
| vVce
Input XVC(;/Z XVCC/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

Vce

VoL +0.15V
—=——VoL

‘ﬂ—tPHZ

|

\

\ \
tpzH —B = ¥

Output |

————VOH
Waveform 2 VoH-0.15V
S1lat 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 tpHz are the same as tyjs.
tpzL and tpzp are the same as tep.
tpLH and tpy|_ are the same as tpg.

O@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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16344
1-BIT TO 4-BIT ADDRESS DRIVER
WITH 3-STATE OUTPUTS

SCESO054F — SEPTEMBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+0.3V

o6V
500 Q SV O Open
From Output
Under Test l GND
CL =50 pF 5000
(see Note A) I
LOAD CIRCUIT
o 2.7V
Tllnr?mugt X1'5 Vv
P | ov
— e
" tsy | th |
\
b | 27V
ata Xl.SV Xl.S v
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V
Input * 15V 15V
| \ ov
\
thLH —— ﬂ—b“— tPHL
\
| ——— Vou
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tPZH GND

o
|

\
Input Xl.SV Xl.SV

VOLTAGE WAVEFORMS
PULSE DURATION

27V

ov

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

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 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

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus O Family (TOP VIEW)

® EPICO (Enha_nced-Performance Implanted 100 U asl] 1LE
CMOS) Submicron Process 10112 47[] 101

® ESD Protection Exceeds 2000 V Per 102[]3 46]] 102
MIF—STD-83.3, Method 3015; Exceeds 200 V GND [4 45[] GND
Using Machine Model (C = 200 pF, R = 0) 103[]s 44f] 103

® | atch-Up Performance Exceeds 250 mA Per 1Q4 (]e 43]] 1D4
JESD 17 Veell?  42flvee

® Bus Hold on Data Inputs Eliminates the 1Q5 s 41f] 105
Need for External Pullup/Pulldown 106 |49 40(] 1D6
Resistors GND[J10  39]] GND

® Package Options Include Plastic 300-mil 1Q7{Jur sl 1D7
Shrink Small-Outline (DL) and Thin Shrink 1Q8J12 7|l 1D8
Small-Outline (DGG) Packages 2Q1[]13 36l 2D1
2Q2[|14  3s5[] 2D2
description GND[]15  34|] GND
2Q3[]16  33[]] 2D3

This 16-bit transparent D-type latch is designed 204 [|17 32[] 2D4
for 1.65-V to 3.6-V V¢ operation. vee [l 18 31[] vee
The SN74ALVCH16373 is particularly suitable for 2Q5[J19  30f] 2D5
implementing buffer registers, /O ports, 2Q6[J20  29[] 2D6
bidirectional bus drivers, and working registers. GND[J21  28[JGND
This device can be used as two 8-bit latches or 2Q7 22 27|l 2D7
one 16-bit latch. When the latch-enable (LE) input 2Q8J23  26|12D8

is high, the Q outputs follow the data (D) inputs. 20E [|24 251 2LE

When LE is taken low, the Q outputs are latched
at the levels set up at the D inputs.

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components. OE does not affect internal operations of the latch. Old
data can be retained or new data can be entered while the outputs are in the high-impedance state.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16373 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, 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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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

10E
1LE
20E
2LE

1D1
1D2
1D3
1D4
1D5
1D6
1D7
1D8
2D1
2D2
2D3
2D4
2D5
2D6
2D7
2D8

logic diagram (positive logic)

FUNCTION TABLE
(each 8-bit section)

INPUTS

(0]

LE

UTPUT
Q

i e e

X r I T

X X r— I|O

H
L

Qo
z

1—5
48

24—5

25

47
46

1EN
C3
2EN
C4

3D

44

43

41
40

38

37

36

4D

2V

35
33

32

30

29

27

26

O || |0 |W]|N

12
13
14
16
17
19
20
22
23

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
108
201
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

10E 20 22 4>
1LE LD— 2 -2
% c1 2 c1 13
101 201
101 27 i 1D l L~ Q 2p1 —8 i 1D i L~ Q
To Seven Other Channels To Seven Other Channels
B 1,
EXAS
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

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
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND ... +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ....................... ... .. .... 89°C/W

DLpackage ........coviiiiiiii it 94°C/IW
Storage temperature range, Totg oo —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
\ Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \
Vcc =165V -4
IOH High-level output current Vec=23Y 12 mA
Vcc=27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—-4 mA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V 25
V=107V 1.65V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 3
Ci - V| =Vcc or GND 3.3V pF
Data inputs 6
Co Outputs Vo =Vcc or GND 33V 7 pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec =18V cho'zz\'f Vil vee=27v cho.33$ v UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tw Pulse duration, LE high or low § 33 33 33 ns
tsy Setup time, data before LE| § 1 1 11 ns
th Hold time, data after LE! § 15 1.7 1.4 ns

8 This information was not available at the time of publication.
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vee =33V
PARAMETER FROM o Vec=18V | TS5,y vee=27V | "S55y UNIT
(INPUT) (OUTPUT)
TYP MIN MAX| MIN MAX| MIN MAX
. D o t 1 45 4.3 1.1 3.6
ns
pd LE i 1 49 4.6 1 39
ten OE Q t 1 6 5.7 1 47| ns
tdis OE Q t 1.2 5.1 45 1.4 41| ns
t This information was not available at the time of publication.
operating characteristics, Ta = 25°C
Vcc =18V |Vec=25V | Vec =33V
PARAMETER TEST CONDITIONS cc e ce UNIT
TYP TYP TYP
c Power dissipation Outputs enabled ol ~500F =10 MH t 19 22 .
. = : = Z
pd capacitance Outputs disabled L P t 4 5 P
1 This information was not available at the time of publication.
¥ 7
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0 2xVce
S1
O Open
From Output 1kQ / P TEST S1
Under Test l GND tod Open
p
CL=30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —p}
| Vce
Timing o Vee Input chc/z * Veel2
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1 |
Input % Vcel2 Sk Vce/2 Slat2xVcc | VoL +0.15V
\ \ oV (see Note B) | . VoL
\ \ |
tPLH ——— —p— tpL tpzH —¥ ‘“— —» [tz

\ ‘ Output

——— VOH Waveform 2
Output Vcel2 Vcel2 S1at GND
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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
S1 Open
From Output 500 Q / oLp
Under Test l GND
CL =30pF
(see Note A) I s00Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ ov
| tsu th \
\ \
Vce
Data
Input XVCC/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——P H—b:— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open

tpLzZ/tpzL 2xVce
tpHZ/tPZH GND

— ty —b‘l

| Vce

Input XVCC/Z XVC(:/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | . VoL
\
tpzi —» |l  —p € tPHZ
Output | ———— VOoH
Waveform 2 VoH-0.15V

S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, 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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SN74ALVCH16373
16-BIT TRANSPARENT D-TYPE LATCH
WITH 3-STATE OUTPUTS

SCES020C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

06V
500 Q S1/7 o Open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
Timing 15V 2.7V
Input ‘ '
| oV
| tsu th \
5 | | 27V
ata )(1.5 Vv }(1.5 v
Input
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input 7f1.5v 15V
oV

\ |
tPLH H H—P?— tPHL

——— VoH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ
| 27V

\ \ -
Input Xl.S \ Xl.SV
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V ‘ VoL +0.3V
(see Note B) ‘ ‘ —— —— VoL
tpzH —» 4~ ‘“_tPHZ
Output | ———— VOH
Waveform 2 VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus O Family (TOP VIEW)
® EPICO (Enhanced-Performance Implanted — U I

CMOS) Submicron Process 10E L1 48p 1CLK

. 101 (|2 47]l 1D1

® ESD Protection Exceeds 2000 V Per 102 []3 46[] 102
MIF—STD-88_3, Method 3015; Exceeds 200 V ono 4 451 GND

Using Machine Model (C = 200 pF, R = 0) 103 []5 4[] 103

® |atch-Up Performance Exceeds 250 mA Per 104 [le 43]] 1D4
JESD 17 Vee 7 42| Vee

® Bus Hold on Data Inputs Eliminates the 105 8 41l 1D5

Need for External Pullup/Pulldown 1Q6 49 0[] 106
Resistors GND {10 39]] GND

® Package Options Include Plastic 300-mil 1Q7 411 38l 107

Shrink Small-Outline (DL) and Thin Shrink 1Q8 |12 37[] 108

Small-Outline (DGG) Packages 2Q1 413 36]] 2D1

2Q2[J14  35[] 2D2

description GND [J1is  34flenp

. _ _ _ _ 203[j1s  33[l2p3

Th|§ 16-bit edge-triggered D-type fllp—flop is 204 []17 32[] 204
designed for 1.65-V to 3.6-V V¢ operation. Vee []18 31]] Ve

The SN74ALVCH16374 is particularly suitable for 2Q5 19 30]] 2D5

implementing  buffer registers, /O ports, 2Q6 420 29[] 206
bidirectional bus drivers, and working registers. It GND 21 28]l GND

can be used as two 8-bit flip-flops or one 16-bit 2Q7 |22 27]] 27

flip-flop. On the positive transition of the clock 2Q8 23 26]] 2D8
(CLK) input, the Q outputs of the flip-flop take on 20E []24 25]] 2cLK

the logic levels at the data (D) inputs. OE can be
used to place the eight outputs in either a normal
logic state (high or low logic levels) or the
high-impedance state. In the high-impedance
state, the outputs neither load nor drive the bus
lines significantly. The high-impedance state and
the increased drive provide the capability to drive
bus lines without need for interface or pullup
components.

OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while
the outputs are in the high-impedance state.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16374 is characterized for operation from —40°C to 85°C.

Widebus and EPIC are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

FUNCTION TABLE
(each flip-flop)

INPUTS OUTPUT
OE CLK D Q
L 1 H H
L 1 L L
L  HorL X Qo
H X X z
__ 1
10E ——DN1EN
48
1CLK > C1
__ 24
20— 2EN
25
2CLK > C2
47 -1 C
1Dl —— 1D 1v
46
1D2
44
1D3
43
1D4
41
1D5
40
1D6
38
1D7
37
1D8
36
2D1 2D 2V
35
2D2
33
2D3
32
2D4
30
2D5
29
2D6
27
2D7
26
2D8

logic diagram (positive logic)

© || |0 |Ww]|N

12
13
14
16
17
19
20
22
23

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8
2Q1
2Q2
2Q3
2Q4
2Q5
2Q6
2Q7
2Q8

108 soE 24 4>
1CLK LD; 20LK —2
%> Cc1 2 101 > C1 13 201
1p1 27 i 1D l L~ op1 —38 i 1D i L~
— | S —
To Seven Other Channels To Seven Other Channels
{i’
TEXAS
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

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
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND ... +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ............................... 89°C/W

DLpackage ........c.iiiiiiiiiiiiiinan. 94°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

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vec=1.65Vt01.95V [0.65xVee
VIH High-level input voltage Vcc=23Vto27V 1.7 Y
Vec=27V1036V 2
Vcc =1.65Vt01.95V 0.35 x Ve
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1t036V 0.8
V) Input voltage 0 Vce \
Vo Output voltage 0 Vce \
Vee =1.65V -4
loH High-level output current Vec=23Y 2 mA
Ve =27V -12
Vcc=3V -24
Vcc =165V 4
Vec =23V 12
loL Low-level output current mA
Ve =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs
Ci - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =Vcc or GND 3.3V pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.

¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figures 1 through 3)

Vcc =25V Vcc =33V
Vcc=18V Vcc =27V
cc +0.2V cC +0.3V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency § 150 150 150 | MHz
tw Pulse duration, CLK high or low 3.3 3.3 3.3 ns
tsu Setup time, data before CLK1t 21 22 1.9 ns
th Hold time, data after CLK1t 0.6 0.5 0.5 ns
8 This information was not available at the time of publication.
{i,
I TEXAS
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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM To Vec=18V | TC0oy T | Vee=27V | TG 05y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax t 150 150 150 MHz
thd CLK Q t 1 5.3 4.9 1 42| ns
ten OE Q T 1 62 5.9 1 48] ns
tdis OE Q T 1 53 4.7 1.2 43| ns
1 This information was not available at the time of publication.
operating characteristics, Tp = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS ce ce cc UNIT
TYP TYP TYP
issipati Outputs enabled T 31 30
Cpd Power_ dissipation p - CL=50pF, =10 MHz OF
capacitance Outputs disabled T 16 18
t This information was not available at the time of publication.
3 1,
I EXAS
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SN74ALVCH16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1kQ o op
Under Test l GND
CL =30pF
(see Note A) I 1kQ
LOAD CIRCUIT
Timing Vo2 Vee Input
Input CC
\ ov
‘ tsu th |
Vee
Data | ‘ Output
Input XVCC/2 XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input % Vee/2
\

\ \
tPLH —ﬂ—b“ H—P“— tPHL

| ——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1at GND
(see Note B)

TEST s1
tpd Open

tpLZ/tpzL 2xVce
tpHZ/tpZH GND

— ty —

\ \ Vce

XVCC/Z XVCC/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Vce
Veel2 Vcel2
A — T oV
\ \
tpzL —W “1— —» 4 tpz
\ |
Vce
| VoL +0.15V
S
\
tpzH —¥ :4— —» & tpHz
———— VoH
VoH-0.15V
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 tep.
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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SN74ALVCH16374
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output \D TEST S1
Under Test l G tpd Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —H
\ \ Vee
Timing Vee Input chc/z chc/z
Input XVCC/Z oV ov
| VOLTAGE WAVEFORMS
——e——» PULSE DURATION
| tsu th |
Vce
Data \ \ Output
oV (low-level Vccl2 Vecl2
enabling) | |- ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
|

Output
Waveform 1
Slat2xVcc
(see Note B)

\ || Vee
I X Vee2 | Xyg +oasv
| ———— VoL

\ \
tPLH —H—b“ n—»?— tPHL tpzH —H ‘“— —» [ tpHz
Output ———— VOH
‘ ——— VoH Waveform 2 | VoH - 0.15V
Output Vcel2 Vccel2 S1at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy 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.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms

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.
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SN74ALVCH16374

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUTS

SCES021D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
From Output 500 Q 31/‘ o Open
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
Timing 27V
Input 15V
! oV
k—»‘p—»{
| tsu th |
Dat \ \ 2.7V
" Xl.s v X1.5 v
Input
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % 15V 15V
\ \ oV

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND
‘\4— ty ——>
‘ } 27V
Input X1.5 \ Xl.S \%
oV
VOLTAGE WAVEFORMS
PULSE DURATION
2.7V
Output Control 15V 15V
(low-level enabling) ' '
A oV
\
tpzL —N‘ — > [ tpz
Output \ | 3v
Waveform 1 \ |1
Slat6V XISV | Fvg+03v
(see Note B) ‘ ———— VoL
\ |
tpzH — :4— —» € tpHz
Output ‘ ‘ — — — —VOH
Waveform 2 15V VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus+0O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® UBE O (Universal Bus Exchanger) Allows
Synchronous Data Exchange

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 9-bit, 4-port universal bus exchanger is
designed for 1.65-V to 3.6-V V¢ operation.

The SN74ALVCH16409 allows synchronous data
exchange between four different buses. Data flow
is controlled by the select (SELO-SEL4) inputs. A
data-flow state is stored on the rising edge of the
clock (CLK) input if the select-enable (SELEN)
input is low. Once a data-flow state has been
established, data is stored in the flip-flop on the
rising edge of CLK if SELEN is high.

The data-flow control logic is designed to allow
glitch-free data transmission.

DGG OR DL PACKAGE

PRE
SELO
1A1
GND
1A2
1A3
Vee
1A4
1A5
1A6
GND
1A7
1A8
1A9
2A1
2A2
2A3
GND
2A4
2A5
2A6
Vee
2A7
2A8
GND
2A9
SEL1
SEL2

(TOP VIEW)
1 o 56|] CLK
2 55]] SELEN
3 54[] 1B1
4 53|] GND
5 52|] 1B2
6 51]] 1B3
7 50 ] VCC
8 49[] 1B4
9 48]] 1B5
10  47[] 1B6
11 46|] GND
12 45|] 1B7
13 44]] 1B8
14 43[] 1B9
15 42[]2B1
16 41]] 2B2
17 40]] 2B3
18 39[] GND
19  38[]2B4
20  37[] 2B5
21 36[] 2B6
22 35[]Vee
23 34[] 2B7
24 33[] 2B8
25  32|]GND
26 31[] 2B9
27 30[] SEL4
28  29[] SEL3

When preset (PRE) transitions high, the outputs are disabled immediately, without waiting for a clock pulse. To

leave the high-impedance state, both PRE and SELEN must be low and a clock pulse must be applied.

To ensure the high-impedance state during power up or power down, PRE 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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16409 is characterized for operation from —40°C to 85°C.

EPIC, UBE, and Widebus+ are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

Function Tables

INPUTS OUTPUT
CLK SEND PORT RECEIVE PORT
X X BoT
X L L
X H H
1 L L
T H H
H X Bot
L X Bo'

T output level before the indicated steady-state
input conditions were established

DATA-FLOW CONTROL

INPUTS
—_— DATA FLOW
PRE SELEN CLK SELO SEL1 SEL2 SEL3 SEL4
H X X X X X X X All outputs disabled
L H 1 X X X X X No change
L L 1 0 0 0 0 0 None, all I/Os off
L L 1 0 0 0 0 1 Not used
L L 1 0 0 0 1 0 Not used
L L 1 0 0 0 1 1 Not used
L L i 0 0 1 0 0 Not used
L L 1 0 0 1 0 1 Not used
L L 1 0 0 1 1 0 Not used
L L 1 0 0 1 1 1 Not used
L L 1 0 1 0 0 0 2A to 1A and 1B to 2B
L L 1 0 1 0 0 1 2Ato 1A
L L 1 0 1 0 1 0 2Bto 1B
L L 1 0 1 0 1 1 2A to 1A and 2B to 1B
L L 1 0 1 1 0 0 1A to 2A and 1B to 2B
L L 1 0 1 1 0 1 1A to 2A
L L 1 0 1 1 1 0 1B to 2B
L L 1 0 1 1 1 1 1A to 2A and 2B to 1B
L L 1 1 0 0 0 0 1A to 1B and 2B to 2A
L L 1 1 0 0 0 1 1Ato 1B
L L 1 1 0 0 1 0 2Ato 2B
L L 1 1 0 0 1 1 1A to 1B and 2A to 2B
L L 1 1 0 1 0 0 1B to 1A and 2A to 2B
L L 1 1 0 1 0 1 1B to 1A
L L 1 1 0 1 1 0 2B to 2A
L L 1 1 0 1 1 1 1B to 1A and 2B to 2A
L L 1 1 1 0 0 0 2B to 1A and 2A to 1B
L L 1 1 1 0 0 1 1B to 2A
L L 1 1 1 0 1 0 2B to 1A
L L 1 1 1 0 1 1 2B to 1A and 1B to 2A
L L 1 1 1 1 0 0 1A to 2B and 1B to 2A
L L 1 1 1 1 0 1 1Ato 2B
L L 1 1 1 1 1 0 2Ato 1B
L L 1 1 1 1 1 1 1A to 2B and 2A to 1B

3-150
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

56 1
CLK NN QD PRE
______ 55 28
SELEN ———( SEL2
2 29
SELO ———— Flow and Storage Control SEL3
27 30
SEL1 SEL4
e —_— ——=—1
I
I
I
I

3 3
2Ax  1AX
1Bx 2AX SLK<
1A 2Bx 2Bx
I
3 1Bx I
1 N
— 1Ax  1Ax— N | cLk<4—] I
— 1Bx 2AX —] — D |
2A — 2Bx 1Bx —/ 1 2B
I

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

SUPPIY VORAGE NG, VG« v vttt et e e e e e e -0.5Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) ...........o i, -05Vto4.6V
I/Oports(seeNotesland2) ........................... -05VtoVec+05V

Output voltage range, Vo (see Notes1and 2) ...............ciiiiiiiiinnn.. -05VtoVec+05V
Input clamp current, LIk (V] < 0) oo —-50 mA
Output clamp current, Iok (Vo < 0) oo -50 mA
ContinUOUS OULPUL CUITENT, [0 . . ..\ e 50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 8;p (see Note 3): DGG package ............. ... 81°C/W
DLpackage ........ ..., 74°C/W

Storage temperature range, Totg oo —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: 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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SN74ALVCH16409

9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER

WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN  TYPT  MAX | UNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 23V 45
ll(hold) V=17V 23V —45 MA
V| =08V % 75
V=2V 3V —75
V) =0to3.6 Vi 36V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 3.3V pF
Cio A or B ports Vo = Ve or GND 3.3V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

{9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

3-153



SN74ALVCH16409
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec=18v | YO | vee=27v | YOS UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fclock  Clock frequency T 120 120 120 | MHz
tw Pulse duration, CLK high or low T 4.2 4.2 3 ns
A or B before CLK1 t 1.9 1.9 1.4
e Setup time ibefore CLK1 t 5.1 4.2 35 .
SELEN before CLK1 t 25 25 1.8
PRE before CLK1 t 1 1 0.7
A or B after CLK1 T 0.8 0.8 1
th Hold time SEL after CLKt t 0 0 0 ns
SELEN after CLK1 T 0.5 0.5 0.8

T This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vcc =25V Vcec =33V
PARAMETER FROM 0 vec=18v Cico-z v Vee=27V | "oay UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 120 120 120 MHz
thd CLK AorB T 15 6 57| 15 51| ns
ten CLK AorB T 2.4 6.9 6.3 2 57| ns
CLK T 23 7.1 6 2 5.7
tdis — AorB ns
PRE T 2.8 7.5 6.5 25 6.1
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vcc =18V |Vec=25V | V=33V
PARAMETER TEST CONDITIONS ce ce ce UNIT
TYP TYP TYP
Power dissipation All outputs enabled T 60 60
Cpd capacitance CL=50pF f=10MHz pF
per exchanger All outputs disabled T 60 60

T This information was not available at the time of publication.
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CLK
SELEN

timing diagram
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PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1kQ o op TEST -
Under Test l GND
tpd Open
CL = 30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I torgtpa oD
LOAD CIRCUIT
— tw —p‘l
| Vce
Timing Vce Input XVCC/Z XVCC/Z
Vee/2 ov
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Input %VCCIZ
\

\ \
tPLH ——— H—b“— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output
Waveform 1 ‘
Slat2xVce | VoL +0.15V
(see Note B) | ———— VoL

tpzH —» e  — ‘ﬂ—tPHZ

Output ———— VOH
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 tep.
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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SN74ALVCH16409
9-BIT, 4-PORT UNIVERSAL BUS EXCHANGER
WITH 3-STATE OUTPUTS

SCES022E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

O 2xVce
500 Q SV O Open
From Output TEST 1
Under Test l GND oo Soen
CL=30pF 500 Q tpLz/tpzL 2xVee
(see Note A) I torg/toat oND
LOAD CIRCUIT
— ty —N‘
| vVee
Timing Vee Input chclz chc/z
Vcel2 oV
Input oy
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
| \
Data Vee Output
Input XVCC’Z Vec/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
—————— Vce Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL

\ \ |
tPLH —¢—— H—P‘—‘ tPHL tPzH —¥ ‘“— M Etpz
\ Output
——— VoH Waveform 2
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy 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.
tp|H 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 2. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
S1
O Open
From Output 500 Q / P TEST Ss1
Under Test l GND tod Open
CL =50pF tpLz/tpzL 6V
N A 500 Q
(see Note A) I tpHz/tPZH GND
LOAD CIRCUIT
— ty —»
\ \ 27V
Timing 2.7V Input Xl.SV ><1.5V
15V oV
Input ov
‘ VOLTAGE WAVEFORMS
¢ >¢ » PULSE DURATION
| tsu th \
Data ‘ } 2Ty Output
utpu
Input Xl'5 v XLS v Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— 2.7V Waveform 1 ‘
Input 15V 15V Slat6V | VoL +0.3V
—_— oV (see Note B) | | ———— VoL
\ \
t t
—d—thLH [P tpHL PZH ¥ ‘“— € teHz
\ \ Output — — ——VOH
——— VoH Waveform 2 VoH-0.3V
Output 15V 15V S1 at GND ’
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 tgp.
tpLH and tpy_ are the same as tpg.

@mMmooO

Figure 3. Load Circuit and Voltage Waveforms
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Member of the Texas Instruments

CLKAB is held at a high or low logic level. If LEAB
is low, the A data is stored in the latch/flip-flop on
the  high-to-low transition of CLKAB.
Output-enable OEAB is active high. When OEAB
is high, the B-port outputs are active. When OEAB
is low, the B-port outputs are in the
high-impedance state.

DGG OR DL PACKAGE

Widebus [0 Family (TOP VIEW)
EPIC S Entanced-pertomance Inplanted oena i T schono
_ _ LEAB [] 2 55]] CLKAB
UBT D (Universal Bus Transceiver) a1l s4]] B1
Cqmbmes D-Type LaFche_s and D-Type ono 2 s3] anD
Flip-Flops for Operation in Transparent, a2 lls s2[] B2
Latched, or Clocked Mode a3 lls 51[] B3
ESD Protection Exceeds 2000 V Per Vee 7 s50[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V alls  4oflBa
Using Machine Model (C = 200 pF, R = 0) A5 [lo 48[l B5
Latch-Up Performance Exceeds 250 mA Per A6 10 47]] B6
JESD 17 GND [J11 4s[] GND
Bus Hold on Data Inputs Eliminates the A7 12 4s]] B7
Need for External Pullup/Pulldown A8 [J13 44]] B8
Resistors A9 |14 43[] B9
Package Options Include Plastic 300-mil A0 [J1s  42flB10
Shrink Small-Outline (DL) and Thin Shrink AlLllie  aflBul
Small-Outline (DGG) Packages A2 [J17 a0l B12
GND [J18  39[] GND
description A13[J1o  s8]lB13
Al4[l20 37|l B14
This 18-bit universal bus transceiver is designed Aa15[j21  3s[lB15
for 1.65-V to 3.6-V V¢ operation. Vee [f 22 35[] vee
Data flow in each direction is controlled by A16 [J2s  34[I B16
output-enable (OEAB and OEBA), latch-enable A17 [J24 s3]l B17
(LEAB and LEBA), and clock (CLKAB and GND [J25  32[] GND
CLKBA) inputs. For A-to-B data flow, the device A18[]26  s1[]B18
operates in the transparent mode when LEAB is OEBA [} 27 30[] CLKBA
high. When LEAB is low, the A data is latched if LEBA |} 28 29]] GND

Data flow for B to A is similar to that of A to B, but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high, and OEBA is active low).

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor
is determined by the current-sinking/current-sourcing capability of the driver.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16500 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.
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logic symbol8

OEAB
CLKAB
LEAB

OEBA
CLKBA

LEBA

Al

A2
A3
A4
A5
A6
A7
A8
A9
A10
All
Al12
Al3
Al4
Al15
Al6
Al7
Al8

FUNCTION TABLET

INPUTS OUTPUT

OEAB LEAB CLKAB A B

L X X X z

H H X L L

H H X H H

H L 0 L L

H L 1 H H

H L LorH X BoF

T A-to-B data flow is shown: B-to-A flow is similar, but
uses OEBA, LEBA, and CLKBA.
¥ output level before the indicated steady-state input

conditions were established

EN1
> 2C3
C3

G2
EN4
> 5C6

C6
G5

3D

v

4v

6D

T ST

8 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Bl

B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

3-160
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18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES023F — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

1
OEAB >
55
CLKAB >
2
LEAB >
28
LEBA >
30
CLKBA \,>
27
OEBA ’“>
®
3
Al > 1D * 1
c1
> CLK
1D
N c1
CLK <
v

To 17 Other Channels

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

SUPPIY VOIAGE NG, VoG« v v ittt et e e et e e -0.5Vto4.6V
Input voltage range, V|: Except l/O ports (see Note 1) ...........ooiiiiiiinniennnnnn.. -0.5Vto4.6V
l/Oports(seeNotesland2) ........................... -05VtoVgc+05V

Output voltage range, Vo (see Notes1and 2) ............... . ... -05VtoVec+05V
Input clamp current, Lk (V] < 0) oot e e -50 mA
Output clamp current, Iogx (VO < 0) oo -50 mA
CoNntiNUOUS OULPUL CUITENTE, 10 .« v oot ettt e e e e e e e e e e e e e e e e +50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 8;p (see Note 3): DGG package ............ ... ..o 81°C/W
DLpackage .........ccoiiiiiiiiiiiiiian 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc =165Vt 195V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage 0 Vce \%
Vo Output voltage 0 Vce \Y
Vcc =165V -4
. Vcc =23V -12
IoH High-level output current mA
Vcc =27V -12
Vcc =3V —24
Vcc =165V 4
loL Low-level output current Vec=23V 12 mA
Vcc =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature —-40 85 °C

NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 165Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 23V 45
ll(hold) V=17V 23V —45 MA
V| =08V % 75
V=2V 3V —75
V) =0to3.6 Vi 36V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc—0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 3.3V pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc=18V Y02V Vcc =27V Y03V UNIT
MIN MAX|] MIN MAX] MIN MAX| MIN MAX
fclock  Clock frequency T 150 150 150 MHz
LE high t 3.3 3.3 3.3
tw Pulse duration — ns
CLK high or low T 33 33 3.3
Data before CLK! t 1.7 1.4 1.3
tsu Setup time CLK high T 11 1 1 ns
Data before LE! —
CLK low t 1.9 1.6 1.4
Data after CLK! t 1.7 1.6 1.3
th Hold time CLK high t 2 1.8 15 ns
Data after LE!
CLK low t 1.6 1.5 1.2

T This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

PARAMETER FROM 0 vec=18v VCiCO:-ZZVS " | vee=27v Vci'CO:-33f ’ UNIT
(INPUT) (OUTPUT)
MIN TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
AorB BorA T 1 51 47 1 39
tpd _LEAB or LEBA AorB T 1 59 55 1 47| ns
CLKAB or CLKBA i 1 66 66| 11 55
ten OEAB B T 1 57 5.4 1 46| ns
tdis OEAB B T 1 61 57| 15 5[ ns
ten OEBA A T 1 6.2 6.2 1 52| ns
tdis OEBA A T 1 54 4.6 1 43| ns

T This information was not available at the time of publication.

operating characteristics, Tp = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS e ce e UNIT
TYP TYP TYP
Power dissipation Outputs enabled T 40 51
Cc . CL=50pF, f=10MHz F
pd  capacitance Outputs disabled | = > " T 6 6 P

1 This information was not available at the time of publication.
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PARAMETER MEASUREMENT INFORMATION

Vce =18V
0 2xVcc
S1 Open
From Output 1kQ o Op TEST 1
Under Test l GND
tpd Open
CL =30 pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tog/toat oD
LOAD CIRCUIT
— tw —N‘
| Vce
Timing Vee Input XVCC/Z XVCC/Z
Vcel2 oV
Input oy
VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| \
Data Vee Output
Input XVCC/Z XVCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)

SETUP AND HOLD TIMES

Output
Waveform 1

Input % Veel2 Slat2xVce VoL +0.15V

\ (see Note B) | T T T VoL
\ \ |
tPLH ——> H—P‘—‘ tPHL tPzH —¥ ‘“— —» @ tphz

\ Output ————VoH

——— VoH Waveform 2 VoH-0.15V

Output Veel2 Veel2 S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpyy_ are the same as tpg.

@mmooO

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
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test
CL =30pF

(see Note A)

e

LOAD CIRCUIT
_— Vce
Timing
Input XVCC/2
\ ov
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCC/Z
|

\ \
tpLH —¢— H—P“— tPHL
|

——— VoH
Output Vcc/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

—— ty —b‘l

| Vce

Input XVC(:/Z XVC(;IZ
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1 ‘
Slat2xVcc | VoL +0.15V
(see Note B) | ———— VoL

]
tzH —» = B e 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 tan.
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 2. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+0.3V

o6V

500 Q SV O Open TEST s1
GND tod Open
tpLz/tpzL 6V

CL =50 pF % 500 O tpHZ/tPZH GND

From Output
Under Test

(see Note A)

LOAD CIRCUIT \' fw "
\ ‘ 27V
B 27V Input Xl.sv Xl.sv
Timing X1'5V oV
Input ‘ oV
| VOLTAGE WAVEFORMS
—re—» PULSE DURATION
" tsy | th |
\ \
oat 27V
ata
n va Xl.sv Output 27V
put
oV Control
(low-level
VOLTAGE WAVEFORMS enabling) N— ov
SETUP AND HOLD TIMES |
tpzL —  — —J‘ [ tpLz
Output | | } 3V
—————— 27V Waveform 1 ‘
Input % 15V 15V Slat6V \ 15V VoL +0.3V
\ \ oV (see Note B) \ ] ———— VoL
| | |
tpLH ——b n—ﬂ—‘ tPHL tpzH ¥ &= B & tpyz

Output VOH
| ——— VoH Waveform 2 VoH -0.3V
Output ﬂ S1at GND '
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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpg.

®@mmooO

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

Member of the Texas Instruments

CLKAB is held at a high or low logic level. If LEAB
is low, the A data is stored in the latch/flip-flop on
the low-to-high transition of CLKAB. When OEAB
is high, the outputs are active. When OEAB is low,
the outputs are in the high-impedance state.

DGG OR DL PACKAGE

Widebus 00 Family (TOP VIEW)
EPIC ) Eanancec: Pertormance mplant oens i 7 s ono
_ _ LEAB []2 55|] CLKAB
UBT D (Universal Bus Transceiver) atlls s4f] B1
Cqmbmes D-Type LaFche_s and D-Type oND [l s3] GND
Flip-Flops for Operation in Transparent, a2 [ls 52[] B2
Latched, or Clocked Mode a3 s 51[] B3
ESD Protection Exceeds 2000 V Per Vee 7 s0[] Ve
MIL-STD-883, Method 3015; Exceeds 200 V aa s s0[] B4
Using Machine Model (C = 200 pF, R = 0) A5 [o 48]l BS
Latch-Up Performance Exceeds 250 mA Per A6 []10 47(] B6
JESD 17 GND [J11  4s[J GND
Bus Hold on Data Inputs Eliminates the A7 |12 as]] B7
Need for External Pullup/Pulldown A8 |13 44]] B8
Resistors A9 lJ14 43[] B9
Package Options Include Plastic 300-mil AL0[f1s  42fl B10
Shrink Small-Outline (DL) and Thin Shrink ALz a1l B11
Small-Outline (DGG) Packages A12[J17  sof] B12
GND [J18  39[] GND
description A13[J1e s8]l B13
A14[]20  37[] B14
This 18-bit universal bus transceiver is designed A15[]21 36|l B1S
for 1.65-V to 3.6-V V¢ operation. Vee [22 35[] Vee
Data flow in each direction is controlled by A16[J23  34[] B16
output-enable (OEAB and OEBA), latch-enable Al7 |24 33[] B17
(LEAB and LEBA), and clock (CLKAB and GND [J25  32[] GND
CLKBA) inputs. For A-to-B data flow, the device Al8 |]26 1]l B18
operates in the transparent mode when LEAB is OEBA []27 30|] CLKBA
high. When LEAB is low, the A data is latched if LEBA [| 28 29|] GND

Data flow for B to A is similar to that of A to B, but uses OEBA, LEBA, and CLKBA. The output enables are
complementary (OEAB is active high and OEBA is active low).

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor and OEAB 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.

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

The SN74ALVCH16501 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16501

18-BIT UNIVERSAL BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

logic symbol8
OEAB

CLKAB
LEAB

OEBA
CLKBA
LEBA

Al

A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al12
A13
Al4
Al5
Al6
Al7
A18

FUNCTION TABLET

INPUTS OUTPUT

OEAB LEAB CLKAB A B

L X X X z

H H X L L

H H X H H

H L 1 L L

H L 1 H H

H L LorH X Bo¥

T A-to-B data flow is shown: B-to-A flow is similar, but
uses OEBA, LEBA, and CLKBA.

¥ output level before the indicated steady-state input
conditions were established, provided that CLKAB is
high before LEAB goes low

1
— ] EN1
55
—F—F— > 2C3
2
I P
G2
27
—  EN4
30
—— P> 5C6
28
I P
G5
3 1 C 54
4: 3D 1 v T
4v 1 6D
5 52
—>— —a>—
6 51
—>— —>—
8 49
—4>— —>—
9 48
—>— —>—
10 47
—>— —>————
12 45
—>— —a>——
13 44
—>— —>—
14 43
—>— —>———
15 42
—>— —>——
16 41
—>— —>———
17 40
—>— —>——
19 38
—e>—] —p>—
20 37
—>— —p>—
21 36
—>— —p>—
23 34
—>— —p>—
24 33
—>— —p—
26 31
—>— —p>—

8 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

B1

B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

OEAB

55

CLKAB

LEAB

28

LEBA

30

CLKBA

27

)

Zﬁ VVVVVVYV

OEBA

Al

1D 54
C1
> CLK

B1

1D
Cl
CLK

v

To 17 Other Channels

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

Supply VOt range, VoG .« v vttt -05Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) .........ooiiiiiiiinneennnn.. -0.5Vto4.6V
/O ports (see Notesland2) ..............ccovvniivnnn.. -05VtoVee+05V

Output voltage range, Vo (see Notes 1 and 2) .............coiiiiiinniiinnnnnn.. -05VtoVec+05V
Input clamp current, LIk (V1< 0) oottt e e -50 mA
Output clamp current, ok (Vo < 0) oo —-50 mA
ContinuoUS OULPUL CUITENE, 1 ..o e e e e 50 mA
Continuous current through each Vec or GND ..o *100 mA
Package thermal impedance, 8;a (see Note 3): DGG package ............ ..o, 81°C/W
DLpackage .........coiiiiiiiiiiiiiiian 74°CIW

Storage temperature range, Tgpg -« .« v v vn et —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V | 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65Vto 195V 0.35xVce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage Vce \%
Vo Output voltage Vce \Y
Vcc =165V 4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
loL Low-level output current Yec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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.
*3 15
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SN74ALVCH16501

18-BIT UNIVERSAL BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
folock  Clock frequency 1 150 150 150 | MHz
) LE high 1 33 3.3 3.3
tw Pulse duration - ns
CLK high or low 1 3.3 3.3 3.3
Data before CLK1 1 2.2 2.1 1.7
tsy Setup time Data CLK high 1 1.9 1.6 15 ns
before LE| CLK low f 1.3 1.1 1
] Data after CLK1 1 0.6 0.6 0.7
th Hold time - ns
Data after LE1 | CLK high or low 1 1.4 1.7 1.4
1 This information was not available at the time of publication.
¥ 1,
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-173



SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Ve =33V
PARAMETER FROM o Vec=18V | "L,y | Vee=27V | RSy UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
AorB BorA T 1 48 45 1 3.9
tpd LE T 11 57 53| 13 46| ns
AorB
CLK T 1.2 6.1 56| 1.4 49
ten OEAB B T 1 58 5.3 1 46| ns
tdis OEAB B T 15 6.2 57| 14 5[ ns
ten OEBA A t 1.3 63 6| 11 5( ns
tdis OEBA A T 13 53 46| 13 42| ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Ve =18V |Vec=25V | Vee =33V
PARAMETER TEST CONDITIONS e ce e UNIT
TYP TYP TYP
Power dissipation Outputs enabled t 44 54
c . CL=50pF, f=10MHz F
pd capacitance Outputs disabled L P T 6 6 P

T This information was not available at the time of publication.
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST sS1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| | Vce
Timing — Vee Input chclz chclz
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vce/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— H—P‘—‘ tPHL tpzH —¥ :‘— M Etpz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G.

tp|H and tpy|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16501
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES024C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted )
CMOS) Submicron Process GND U1 56[] GND
_ OEAB [| 2 55|] SEL
® ESD Protection Exceeds 2000 V Per aLlls s4[] B1
MIF—STD-88_3, Method 3015; Exceeds 200 V ano 4 53[] GND
Using Machine Model (C = 200 pF, R = 0) a2 (s 52[] B2
® | atch-Up Performance Exceeds 250 mA Per A3lls 51[] B3
JESD 17 vee [l7 s0[] Ve
® Bus Hold on Data Inputs Eliminates the Adl]s 49(] B4
Need for External Pullup/Pulldown A5 []o 48]] B5
Resistors A6 []10 47]] B6
® Package Options Include Plastic 300-mil GND [ 11 46[] GND
Shrink Small-Outline (DL) and Thin Shrink A7 12 4s[] B7
Small-Outline (DGG) Packages A8 1] 13 44|] B8
A9 [J14  a3[lBO
description A10[]15 42|l B10O
. L o _ A1 []16  41]]B11
This 18-bit universal bus transgelver is designed a12 [17 0[] B12
for 1.65-V to 3.6-V V¢ operation. onD s 39[] GND
Data flow in each direction is controlled by A13 (] 19 38|] B13
output-enable (OEAB and OEBA) and A14[]20  37[B14
clock-enable (CLKENBA) inputs. For the A-to-B Al5 || 21 36|] B15
data flow, the data flows through a single buffer. Vee U 22 35]] Vee
The B-to-A data can flow through a four-stage Al6 []23 34|] B16
pipeline register path, or through a single register Al7 [] 24 33|] B17
path, depending on the state of the select (SEL) GND[]25s  32[] GND
input. A18[|26  31[] B18
Data is stored in the internal registers on the OEBA[l27  3of] CLK
low-to-high transition of the clock (CLK) input, CLKENBA || 28 29]] GND

provided that the appropriate CLKENBA input is
low. The B-to-A data transfer is synchronized with
CLK.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16524 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, 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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-179



SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

FUNCTION TABLE
B-TO-A STORAGE (OEBA =1)

INPUTS OUTPUT
CLKENBA  CLK SEL B A
H X X X Aot
L 1 H L L
L 1 H H H
L 1 L L Lt
L 1 L H Ht

TOutput level before the indicated steady-state input

conditions were established

¥ Four positive CLK edges are needed to propagate data

from B to A when SEL is low.

logic diagram (positive logic)

30

CLK °
o8
CLKENBA —— >—1—9
2
OEAB P>
27
OEBA —c>
55
SEL >
———— o e e e e e e e P ———————————————————— 1
| 1 of 18 Channels |
: ju— :
I ¢ T I
I I
: :
| Gl
I CE ® CE JcE CE |
I = B |
3 o o1 1 ] 54
a— o || o—bc1 > C1 > c1 | > 55
I 1 1D 1D 1D I
I I
I I
I I
: :
| - |
L I R R J
vy vVvVvY
*i’
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

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

Supply voltage range, Vcc

Input voltage range, V|: Except I/O ports (see Note 1)
I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

-05Vt04.6V
—05Vt04.6V
~0.5VtoVge + 0.5V
~0.5VtoVge + 0.5V

Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 63 (see Note 3): DGG package ....................... ... .. ..., 81°C/W

DLpackage ........coviiieii it 74°CIW

Storage temperature range, Tstq

—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.

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

NOTES:

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V |0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcc
ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
\ Input voltage Vce \
Vo Output voltage Vce \
Vcc =165V 4
. Vcc=23V -12
IoH High-level output current mA
Vcec =27V -12
Vcc=3V 24
Vcc =165V 4
oL Low-level output current Vec=23Y 12 mA
Vcc=27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 33V 3 pF
Cio A or B ports Vo =Vcc or GND 3.3V 7 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

vec=18v [ YOV | vee=27v | VoL UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
foock  Clock frequency 1 120 125 150 | MHz
tw Pulse duration, CLK high or low f 3.2 3.2 3 ns
B data before CLK1 f 1.5 1.2 1.1
tsy Setup time SEL before CLK1 f 27 2.4 21 ns
CLKENBA before CLK1 f 2.7 2.6 2
B data after CLK1 f 1 0.6 1.2
th Hold time SEL after CLK1 f 0.5 0.2 0.8 ns
CLKENBA after CLK1 Ll 0.1 0.1 0.3

11 This information was not available at the time of publication.
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM o Vec=18V [ 55y Vec=27V | "5y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax T 120 125 150 MHz
A B T 1 39 3.8 1 32
tpd ns
CLK A T 1 61 6.2 1 52
ten OEAB or OEBA AorB t 1 6.1 6.1 1 5.1 ns
tdis OEAB or OEBA AorB T 1 6.3 5.4 1 4.9 ns
1 This information was not available at the time of publication.
operating characteristics, Tp = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS €e €c cC UNIT
TYP TYP TYP
Power dissipation Outputs enabled T 160 160
C . CL =50 pF, f=10 MHz F
Pd  capacitance Outputs disabled | - - F T 160 160 i
t This information was not available at the time of publication.
3 1,
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output 1kQ o op TEST S1
Under Test l GND
tpd Open
CL=30pF 1kQ tpLZ/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
—
v | Vce
Timing Verro CcC Input XVCC/Z XVCC/Z
Input cc oV oV
VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input XVCC/Z XVCC/2 Control
oV (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5{; Vcel2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | ———— VoL

\ \
tpLH —¢—P H—b“— tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

tpzH —» e  — ‘ﬂ—tPHZ

Output ———— VOH
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 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 < 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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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce
500 Q SV O Open
From Output TEST S1
Under Test l GND tod Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
e
v | Vee
Timing Vet CcC Input XVCch XVCch
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1
Input % Vcel2 Sk Vcel2 Slat2xVce VoL +0.15V
\ \ ov (see Note B) ———— VoL
\ \ |
tPLH —f—— > —tpL tpzH —¥ ‘“— —» e tphz

\ \ Output

——— VoH Waveform 2

Output Vccl2 Vccel2 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.
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.
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

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16524
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES080C — JULY 1996 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
500 Q SV O Open
From Output
Under Test l GND
CL =50 pF 500 Q
(see Note A) I
LOAD CIRCUIT
o 2.7V
Timing Xl 5V
| .
nput \ oV
|
| tsuy th |
Dat 2.7V
ata
Input Xl.S \% Xl.SV
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V
Input f 15V 15V
| \ oV
\
tPLH —H—P‘f H—“‘— tPHL
| ——— Vou
Output 15V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST S1
tpd Open
tpLz/tpzL 6V
tpHZ/tPZH GND
— tw ——¥
} } 27V
Input x 15V x 15V
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Output 2.7V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 15V
Slat6V | : \ VoL +03V
(see Note B) \ —_————
\
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 tap.
tpLH and tpy|_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus O Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted S— ) S
CMOS) Submicron Process CLKENAB L1 56] SEL
) OEAB []2 55[] CLKAB
® ESD Protection Exceeds 2000 V Per a1 [l3 s4[] B1
MIF—STD-88_3, Method 3015; Exceeds 200 V onD M4 53[] GND
Using Machine Model (C = 200 pF, R = 0) a2 s 52[] B2
® Latch-Up Performance Exceeds 250 mA Per A3 [ls 51[] B3
JESD 17 Vee 7 50 ] Vee
® Bus Hold on Data Inputs Eliminates the A4 []8 49]] B4
Need for External Pullup/Pulldown A5 []o 48]] B5
Resistors A6 [J10  47]]B6
® Package Option Includes Plastic 300-mil GND [J11 46[] GND
Shrink Small-Outline (DL) and Thin Shrink A7 []12 45(] B7
Small-Outline (DGG) Packages A8 [|13  44]] B8
A9 []14 43]] B9
description A10 [J15  42[]B10
. o . i A1l [J16 41 B12
This 18-bit universal bus transgelver is designed a12 M7 0[] B12
for 1.65-V to 3.6-V V¢ operation. onD [ 18 39[] GND
Data flow in each direction is controlled by A13 [J19  38[] B13
output-enable (OEAB and OEBA) and A14 [J20  37]] B14
clock-enable (CLKENAB and CLKENBA) inputs. A15 []21 36[] B15
For the A-to-B data flow, the data flows through a Vee 122 35[] vee
single register. The B-to-A data can flow through A16 []23 34[] B16
a four-stage pipeline register path, or through a A17 [] 24 33[] B17
single register path, depending on the state of the GND [] 25 32[] GND
select (SEL) input. A18 [|26  31[] B18
Data is stored in the internal registers on the _ OEBA }27 30[] CLK1BA
low-to-high transition of the clock (CLK) input, CLKENBA []28 29[] CLK2BA

provided that the appropriate CLKEN inputs are
low. The A-to-B data transfer is synchronized to
the CLKAB input, and B-to-A data transfer is
synchronized with the CLK1BA and CLK2BA
inputs.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16525 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, 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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-187



SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

Function Tables

A-TO-B STORAGE

(OEAB =L)
INPUTS OUTPUT
CLKENAB CLKAB A B
H X X BoT
L 1 L L
L 1 H H

T Output level before the indicated steady-state
input conditions were established

B-TO-A STORAGE

(OEBA = L)
INPUTS OUTPUT

CLKENBA CLK2BA CLK1BA SEL B A

H X X X X Aot

L 1 X H L L

L i X H H H

L t 1 L L Lt

L 1 1 L H HE

t Output level before the indicated steady-state input conditions were

established
¥ Three CLK1BA edges and one CLK2BA edge are needed to
propagate data from B to A when SEL is low.
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)
55
CLKAB

CLK1BA 0N

29
CLK2BA
28
CLKENBA o
1
CLKENAB c[::>
2
OEAB

V

o——>cC1
Al . iy - B ® ~ C1 —=C1 —>C1
1 1D 1D 1D
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

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, V|: Except /O ports (see Note 1) .............. .. ..., -0.5Vto4.6V
/O ports (seeNotesland2) ............cccvviniinn.... -05VtoVec+05V

Output voltage range, Vg (see Notesland 2) ... .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W
DLpackage .......coiiiiiiiiiiiii i 74°CIW

Storage temperature range, Tgrg -« .. ovo 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V | 0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vto1.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
V| Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IOH High-level output current Vec=23V i mA
Vec =27V -12
Vcc =3V 24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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.

3-190
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SN74ALVCH16525

18-BIT REGISTERED BUS TRANSCEIVER

WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

vec=18v | VSTV [ vee=27v | YOG UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fclock  Clock frequency T 120 125 150 MHz
tw Pulse duration, CLK high or low T 3.2 3.2 3 ns
A data before CLKAB1 t 1.3 1.3 1.3
B data before CLK2BA1 T 2.1 1.8 1.7
B data before CLK1BA1 T 1.3 1.2 1.1
tsy Setup time SEL before CLK2BA? T 3.3 3.3 3.3 ns
CLKENAB before CLKAB1 T 21 1.9 1.6
CLKENBA before CLK1BA1 T 2.7 25 2.1
CLKENBA before CLK2BA1 T 2.7 2.5 2.2
A data after CLKAB1 T 0.7 0.4 0.9
B data after CLK2BA1 T 0.4 0 0.6
B data after CLK1BA1 T 0.8 0.4 1
th Hold time SEL after CLK2BAt t 0 0 0.1 ns
CLKENAB after CLKAB1 T 0.1 0.3 0.3
CLKENBA after CLK1BA1 T 0 0 0.1
CLKENBA after CLK2BA1 T 0 0 0

T This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vee =33V
PARAMETER FROM 0 Voe=18V | oy Voe=27V | oav UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 120 125 150 MHz
tod CLKAB or CLK2BA AorB T 1 45 4.4 1 42 ns
ten OEAB or OEBA AorB T 1 6.1 6.1 1 51 ns
tdis OEAB or OEBA AorB T 1 6.3 5.4 1 4.9 ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
Vcc =18V |Vec=25V | V=33V
PARAMETER TEST CONDITIONS ce ce ce UNIT
TYP TYP TYP
Power dissipation Outputs enabled T 160 160
C . CL=50pF, f=10MHz F
Pd  capacitance Outputs disabled | = P T 160 160 P

T This information was not available at the time of publication.
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST sS1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| | Vce
Timing — Vee Input chclz chclz
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vce/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— H—P‘—‘ tPHL tpzH —¥ :‘— M Etpz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G.

tp|H and tpy|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16525
18-BIT REGISTERED BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES059C — NOVEMBER 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus 00 Family (TOP VIEW)

® EPIC O (Enhanced-Performance Implanted _ U _
CMOS) Submicron Process 10E1 ; 48% 10E2

® Bus Hold on Data Inputs Eliminates the g; 3 j;] iﬁ;
ggz?srg:sExternal Pullup/Pulldown onp [la 45 GND

_ _ _ 1v3(]s 44[] 13

L4 Pac_kage Options _Include Plastic _300-m_|l 1valls 43[] 14
Shrink Small-Outline (DL) and Thin Shrink vee 7 a2l vee

Small-Outline (DGG) Packages 1Ys5 48 41% 1A5

.. 1ye yo 404 1A6
description ool 390 eno

This 16-bit buffer/driver is designed for 1.65-V to 1v7lu ssflia7

3.6-V V¢ operation. 1vgllie  s7fl1ns

_ _ 2villizs  36fl2a1

The SN74ALVC_H16540 proyldes a high- ov2 [|14 35[] 242
performance bus interface for wide data paths. ano [is 34l oND

The 3-state control gate is a 2-input AND gate with 2Y31l16 33l 2A3

active-low inputs so that if either output-enable 2y4 417 32|l 2a4
(OE1 or OE2) input is high, all corresponding Vec s s1flvee

outputs are in the high-impedance state. 2Y5 19 30 2a5

To ensure the high-impedance state during power 2Y6 420 29 % 2A6
up or power down, OE should be tied to Ve GND 421 281 GND

through a pullup resistor; the minimum value of 2Y7 {22 27l A7
the resistor is determined by the current-sinking 2Y8 23 26l 2A8
capability of the driver. 20e1lle 251202

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

The SN74ALVCH16540 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)

INPUTS OUTPUT
OE1 OE2 A Y
L L L H
L L H L
H X X z
X H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or Copyright 0 1999, 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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SN74ALVCH16540
16-BIT BUFFER/DRIVER

WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

10E1
10E2
20E1
20E2

1A1
1A2
1A3
1A4
1A5
1A6
1A7
1A8
2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8

48

24
25

47
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

&
EN1
&
EN2
] I'
1 1V
AV

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

1061 -1
1082 28

1A1

47

____ 24
20E1 —(

20E2 25—C

© || |0 |Ww]|N

12
13
14
16
17
19
20
22
23

1yl
1Y2
1Y3
1Y4
1Y5
1Y6
1y7
1Y8
2Y1
2Y2
2Y3
2Y4
2Y5
2Y6
2Y7
2Y8

13

!

1yl 2A1

To Seven Other Channels

i

2Y1

To Seven Other Channels
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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

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
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND ... +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ....................... ... .. .... 89°C/W

DLpackage ........coviiiiiiii it 94°C/IW
Storage temperature range, Totg oo —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
\ Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \
Vcc =165V -4
IOH High-level output current Vec=23Y 12 mA
Vcc=27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—-4 mA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V 25
V=107V 1.65V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs
Ci - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =Vcc or GND 33V pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

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

otherwise noted) (see Figures 1 through 3)
V =25V V, =33V
PARAMETER FROM o Vec=18V | S50,y vee=27V | "5y UNIT
(INPUT) (OUTPUT)
TYP MIN MAX MIN MAX MIN MAX
thd A Y ns
ten ﬁ Y ns
tdis OE Y ns
"l
EXAS
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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS e ce ce UNIT
TYP TYP TYP

o ) Outputs enabled
Cpd Power dissipation capacitance - CL=0, f=10MHz pF
Outputs disabled

PARAMETER MEASUREMENT INFORMATION

VCC =18V
0O 2xVce
S1 Open
From Output ko / ©op TEST s1
Under Test l GND
tpd Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— tw —ﬂ‘
| Vce
Timing — Vee Input chclz chclz
Input cC oV oV
| VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— vVce Waveform 1 |
Input % Vcel2 5& Vee/2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | . VoL
\ \ \
tpLH —¢— —>— tpyL tpzH —¥| ‘“— —» @ tpHz
\ ‘ Output V
o ———— VOH
VoH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at GND
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, 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 tgp.
G. tpLH and tpy_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_ Vce
Timing
Input XVCC/Z
oV
| tsu th \
\ \
Vce
Data
Input XVCch XVCch
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCCIZ
|

\ \
tpLH —f¢—» H—P“— tPHL
|

——— VoH
Output Vce/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tod Open
tpLz/tpzL 2xVce
tpHZ/tpZH GND
—— tw —)%
| Vce
Input XVCch XVCch
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | T T T VoL
\
tzH —H = B etz
Output | ————VOH
Waveform 2 VoH-0.15V
S1at 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 tan.
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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16540
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES029B — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 16-bit buffer/driver is designed for 1.65-V to
3.6-V V¢ operation.

The SN74ALVCH16541 is a noninverting 16-bit
buffer composed of two 8-bit sections with
separate output-enable signals. For either 8-bit
buffer section, the output enables (1OE1 and
10E2 or 20E1 and 20E2) must both be low for the
corresponding Y outputs to be active. If either
output-enable input is high, the outputs of that
8-bit buffer section are in the high-impedance
state.

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.

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

The SN74ALVCH16541 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit section)

INPUTS OUTPUT
OEl OE2 A Y
L L L
L L H H
H X X z
X H X z

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

DGG OR DL PACKAGE

(TOP VIEW)
10E1 [|1 % 48[l 10E2
1v1 (]2 a7ll 1A1
1v2(]3 a6l 1A2
GND [] 4 4s5[]GND
1v3(]s 44]]1A3
1v4[]e 43l 1A4
Vee 7 a2flvee
1v5 (|8 2]l 1A5
1v6[]o o[l 1A6
GND[J10  39llGND
1v7[un 38[l1A7
1v8[l12  37[l1A8
2v1[l1z  3s[l2a1
2v2[l1s  3s[l2A2
GND[]15  3s4|lGoND
2v3[lis  33[]2A3
2valliz  32[]2n4
VCC [ 18 31 ]VCC
2v5[19  30[]2A5
2v6[J20 20|l 2a6
GND[]21  28|lGND
2v7[l22 27]2a7
2vg |2z 26|28
20E1[|24  25|]20E2

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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SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

10E1
10E2
20E1
20E2

1A1
1A2
1A3
1A4
1A5
1A6
1A7
1A8
2A1
2A2
2A3
2A4
2A5
2A6
2A7
2A8

48

24
25

47
46
44
43
41
40
38
37
36
35
33
32
30
29
27
26

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

10E1 +
1082 28 4

47

1A1

=

&
EN1
&
EN2
] [ 2
1 1v 1Yl
3
1y2
5
1Y3
6
1Y4
8
1Y5
9
1Y6
11
1Y7
12
1Y8
13
1 2V 2Y1
14
2Y2
16
2Y3
17
2Y4
19
2Y5
20
2Y6
22
2Y7
23
2Y8
24
20E1 —(
20E2 LC
2
1Yl 2A1 36 I/ i 13

To Seven Other Channels

2Y1

To Seven Other Channels
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SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

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
Output voltage range, Vo (see Notes1and 2) ............... ... -05VtoVec+05V
Input clamp current, [ik (V] S 0) oo e e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContiNUOUS OUIPUL CUITENTE, 10« v oot ettt et e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND ... +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ....................... ... .. .... 89°C/W

DLpackage ........coviiiiiiii it 94°C/IW
Storage temperature range, Totg oo —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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
\ Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \
Vcc =165V -4
IOH High-level output current Vec=23Y 12 mA
Vcc=27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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WITH 3-STATE OUTPUTS
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—-4 mA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V 25
V=107V 1.65V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs
Ci - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =Vcc or GND 33V pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

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

otherwise noted) (see Figures 1 through 3)
V =25V V, =33V
PARAMETER FROM o Vec=18V | S50,y vee=27V | "5y UNIT
(INPUT) (OUTPUT)
TYP MIN MAX MIN MAX MIN MAX
thd A Y ns
ten ﬁ Y ns
tdis OE Y ns
"l
EXAS
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SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

operating characteristics, Tp = 25°C

Vcc=18V |Vcc=25V |Vcc=33V
PARAMETER TEST CONDITIONS e ce ce UNIT
TYP TYP TYP

o ) Outputs enabled
Cpd Power dissipation capacitance - CL=0, f=10MHz pF
Outputs disabled

PARAMETER MEASUREMENT INFORMATION

VCC =18V
0O 2xVce
S1 Open
From Output ko / ©op TEST s1
Under Test l GND
tpd Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— tw —ﬂ‘
| Vce
Timing — Vee Input chclz chclz
Input cC oV oV
| VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— vVce Waveform 1 |
Input % Vcel2 5& Vee/2 Slat2xVce | VoL +0.15V
\ \ ov (see Note B) | . VoL
\ \ \
tpLH —¢— —>— tpyL tpzH —¥| ‘“— —» @ tpHz
\ ‘ Output V
o ———— VOH
VoH Waveform 2 VoH-0.15V
Output Vcel2 Vccel2 S1 at GND
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, 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 tgp.
G. tpLH and tpy_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output
Under Test l GND
CL =30pF
(see Note A) I 5000
LOAD CIRCUIT
_ Vce
Timing
Input XVCC/Z
oV
| tsu th \
\ \
Vce
Data
Input XVCch XVCch
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCCIZ
|

\ \
tpLH —f¢—» H—P“— tPHL
|

——— VoH
Output Vce/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tod Open
tpLz/tpzL 2xVce
tpHZ/tpZH GND
—— tw —)%
| Vce
Input XVCch XVCch
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | T T T VoL
\
tzH —H = B etz
Output | ————VOH
Waveform 2 VoH-0.15V
S1at 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 tan.
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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16541
16-BIT BUFFER/DRIVER
WITH 3-STATE OUTPUTS

SCES031B — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus 00 Family (TOP VIEW)
® EPIC O (Enhanced-Performance Implanted oeas U sc[] 1OEBA
CMOS) Submicron Process _— bl
o 1LEAB[]2 s55[] 1LEBA
® Bus Hold on Data Inputs Eliminates the 1ceaslls s4[] 1CEBA
Neeq for External Pullup/Pulldown onp[la 53[] GND
Resistors 1a1fls  s2liea
® ESD Protection Exceeds 2000 V Per 1A2[ls 51[] 182
MIL-STD-883, Method 3015; Exceeds 200 V Veell7 s50[] Ve
Using Machine Model (C = 200 pF, R = 0) 1Aa3[ls a9[] 183
® | atch-Up Performance Exceeds 250 mA Per 1A4 19 48|] 1B4
JESD 17 1A5[J10  47[]1B5
® Package Options Include Plastic 300-mil GND[J11  46[JGND
Shrink Small-Outline (DL) and Thin Shrink 1A6[J12  4s5]]1B6
Small-Outline (DGG) Packages 1A7[J13  4afl 1B7
1A8[J14  43|] 1B8
description 2A1[J15  42|] 2B1
_ _ _ o _ 2A2[]16  41[]2B2
This 16-bit registered transgelver is designed for 283l 17 0[] 2B3
1.65-V to 3.6-V V¢ operation. oND [l1s 39[] GND
The SN74ALVCH16543 can be used as two 8-bit 2a4[f1o  3s[] 2B4
transceivers or one 16-bit transceiver. Separate 2A5[J20 37|l 2B5
latch-enable (LEAB or LEBA) and output-enable 2A6 (] 21 36[] 2B6
(OEAB or OEBA) inputs are provided for each Vee U 22 35] Vee
register to permit independent control in either 2A7 [} 23 34[] 2B7
direction of data flow. 2A8[|24  33|] 2B8
The A-to-B enable (CEAB) input must be low to 2% zz i % g%
enter data from A or to output data from B. If CEAB il el
is low and LEAB is low, the A-to-B latches are 2LEAB[]27  30f] 2LEBA
transparent; a subsequent low-to-high transition 20EAB([|28  20]] 20EBA

of LEAB puts the A latches in the storage mode.
With CEAB and OEAB both low, the 3-state
B outputs are active and reflect the data present
at the output of the A latches. Data flow from B to
A is similar, but requires using CEBA, LEBA, and
OEBA.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16543 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, 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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SN74ALVCH16543

16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

10EBA
1CEBA
1LEBA
10EAB
1CEAB
1LEAB
20EBA
2CEBA
2LEBA
20EAB
2CEAB
2LEAB

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8
2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

56
1EN3
54
G1
55
1C5
1
2EN4
G2
2C6
29
7EN9
31
G7
30
7C11
28
8EN10
26
G8
27
8C12
5 1 - 52
6D 4v
6 51
— 4] e
8 49
— 4] e
9 48
— 4] e
10 47
— 4] e B
12 45
— 4] e
13 44
— 4] e
14 43
— 4] e B
15 42
4C vo 11D |
12D 10V
16 41
—>— e
17 40
—>— e
19 38
—>— >
20 37
—>— e
21 36
—>— e B
23 34
—>— e B
24 33
—>— e

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

10EBA 56—C

1CEBA M{i

1LEBA 55—C

10EAB 1—C

1CEAB H:Z
1EAB 22—
5 El Cl|—e
1AL N 52
1D 1B1
c1 ﬂ

1D l L
v v

To Seven Other Channels

\r '

20EBA 22 o

2CEBA “H:z

2LEBA 3O—C

20EAB 28—C

2CEAB %H':Z
JlEAB 2L
Cll—e
oAl 22 J | 42
N 1D 2B1
c1 I:

1D l L
v v

To Seven Other Channels

K[) —
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLET
(each 8-bit section)

INPUTS OUTPUT
CEAB LEAB OEAB A B
H X X X z
X X H X z
L H L X Bo¥
L L L L L
L L L H H

T A-to-B data flow is shown; B-to-A flow control is the
same except that it uses CEBA, LEBA, and OEBA.

¥ output level before the indicated steady-state input
conditions were established

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)8

SUPPlY VORAGE raNGE, VG - - ot et e et e -0.5Vto4.6V
Input voltage range, V|: Except /O ports (see Note 1) .............. ..., -0.5Vto4.6V
I/O ports (seeNotesland2) ..............ccoviniinn.... -05VtoVece+05V

Output voltage range, Vo (see Notesland 2) ............... ..., -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinUOUS OUPUL CUITENTE, 10 .« . oot ettt e e e e e e e e e e +50 mA
Continuous current through each Vec or GND L. +100 mA
Package thermal impedance, 635 (see Note 3): DGG package .................. ... .ot 81°C/W
DLpackage ........coviiiiiiiiiiii i 74°CIW

Storage temperature range, Tggg .« ..o vv et 65°C to 150°C

8 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

3-216
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 23V 45
li(hold) V=17V 23V —45 MA
V=08V % 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 3.3V 35 pF
Cio A or B ports Vo =Vcc or GND 33V 8.5 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vec =18V VCiCOIZZ\'/S Vil vee=27v VCEO;\'/?’ v UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
twy Pulse duration, LE or CE low f 33 3.3 3.3 ns
tsu Setup time Data before LEt or CEt f 1.2 15 1.2 ns
th Hold time Data after LE1 or CEt l 1.2 0.8 1.3 ns

1 This information was not available at the time of publication.
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Voo =25V Vcc =33V
PARAMETER FROM o Vec=18V | G0 | Vee=27v | T4y UNIT
(INPUT) (OUTPUT)
TYP MIN  MAX MIN  MAX MIN  MAX
AorB BorA T 5.1 4.8 1 43
tpd — ns
LE AorB T 6.5 6.2 1.1 5
ten CE AorB T 1 72 6.9 1 56| ns
tdis CE AorB T 1.3 6.1 6.2 15 51| ns
ten OE AorB T 1 68 6.3 1 53| ns
tdis OE AorB T 5.7 48| 11 46| ns
t This information was not available at the time of publication.
operating characteristics, Tpa = 25°C
Ve =18V | Vec=25V [vee =33V
PARAMETER TEST CONDITIONS cc cc cc UNIT
TYP TYP TYP
c Power dissipation Outputs enabled Cl =50DF  f=10 MH t 54 64 .
. = : = z
pd capacitance Outputs disabled L P t 6 7 P
t This information was not available at the time of publication.
¥ 1,
I EXAS
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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec =18V

0 2xVce

1kQ Sl/‘ O Open

GND
1kQ T

From Output
Under Test
CL=30pF

(see Note A)

)

LOAD CIRCUIT
N Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVcch
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCCIZ
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open

tpLz/tpzL 2xVcce
tpHZ/tpZH GND

— tw —ﬁ

| Vce

Input XVC(:/Z XVC(:/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» M= M —tphz

Output |

Waveform 2
S1 at GND

(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 tan.
tpLH and tpy_ are the same as tpg.

O@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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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
S1 Open
From Output 500 Q / oLp
Under Test l GND
CL =30pF
(see Note A) I s00Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ ov
| tsu th \
\ \
Vce
Data
Input XVCC/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——P H—b:— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open
tpLzZ/tpzL 2xVce
tpHZ/tPZH GND
— ty —b‘l
| Vce
Input XVCC/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | . VoL
\
tpzi —» |l  —p € tPHZ
Output | ———— VOoH
Waveform 2 VoH-0.15V

S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, 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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SN74ALVCH16543
16-BIT REGISTERED TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES025D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

06V
500 Q S1/7 o Open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
Timing 15V 2.7V
Input ‘ '
| oV
| tsu th \
5 | | 27V
ata )(1.5 Vv }(1.5 v
Input
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input 7f1.5v 15V
oV

\ |
tPLH H H—P?— tPHL

——— VoH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ
| 27V

\ \ -
Input Xl.S \ Xl.SV
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V ‘ VoL +0.3V
(see Note B) ‘ ‘ —— —— VoL
tpzH —» 4~ ‘“_tPHZ
Output | ———— VOH
Waveform 2 VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16600
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES030D — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments DGG OR DL PACKAGE
Widebus [0 Family (TOP VIEW)
[ ] -
CG sy Enpanced:pelormance implented oers . s cews
_ _ LEAB []2 55 |[] CLKAB
® UBT D (Universal Bus Transceiver) a1lls s4[] B1
Cqmbmes D-Type LaFche_s and D-Type onp [a s3[] GND
Flip-Flops for Operation in Transparent, a2 lls 52[] B2
Latched, Clocked, or Clock-Enabled Mode Aslle 510183
® ESD Protection Exceeds 2000 V Per vee 7 50[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V a4 lls 49[] B4
Using Machine Model (C = 200 pF, R = 0) A5 [lo 48]l B5
® |atch-Up Performance Exceeds 250 mA Per A6 J10 47]] B6
JESD 17 GND[J11 46|l GND
® Bus Hold on Data Inputs Eliminates the A7[]12  4s5]lB7
Need for External Pullup/Pulldown A8 L]13 44]] B8
Resistors A9l]ia  43]lBO
® Package Options Include Plastic 300-mil AL0[J1s  a2{]B10
Shrink Small-Outline (DL) and Thin Shrink AlLllie  a1flB11
Small-Outline (DGG) Packages A12[]17 o[l B12
GND[]18  39|] GND
description A13[J19 38|l B13
A14[J20 37l B14
This 18-bit universal bus transceiver is designed A15 121 36[] B15
for 1.65-V to 3.6-V V¢ operation. Veell22 351 vee
The SN74ALVCH16600 combines D-type latches A16[]23  34]]B16
and D-type flip-flops to allow data flow in A17[|24  33[]B17
transparent, latched, and clocked modes. GND[]2s  32]] GND
. o A18[|2s 31| B18
Data flow in each direction is controlled by oeBA [l 27 s0[] CIKBA
output-enable (OEAB and OEBA), latch-enable Leea M2s 29 [| CLKENBA

(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. The clock can be controlled by the
clock-enable (CLKENAB and CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent
mode when LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level.
If LEAB is low, the A data is stored in the latch/flip-flop on the high-to-low transition of CLKAB. Output enable
OEAB is active low. When OEAB is low, the outputs are active. When OEAB is high, the outputs are in the
high-impedance state.

Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16600 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date. Copyright 0 1999, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

L]
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FUNCTION TABLET

INPUTS OUTPUT

CLKENAB OEAB LEAB CLKAB A B

X H X X X z

X L H X L L

X L H X H H

H L L X X Bo¥

H L L X X Bot

L L L ! L L

L L L I H H

L L L LorH X Bot

T A-to-B data flow is shown: B-to-A flow is similar but uses OEBA,
LEBA, CLKBA, and CLKENBA.

t Output level before the indicated steady-state input conditions were
established

logic diagram (positive logic)

OEAB \,>
_________ =56 \
CLKENAB d
|~
______ 55 \
CLKAB d
|~
LEAB -2 >
LEBA 28 >
_______ 130 \
CLKBA d
|~
__________ 99 \
CLKENBA d
|~
oEBa -2/ C>
AL > DY ‘_fg
L~ c1
> CLK
cel—e T
1D
\| c1
CLK <
v v \

To 17 Other Channels
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, Vcc

Input voltage range, V|: Except I/O ports (see Note 1)
I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

-05Vt04.6V
—05Vt04.6V
~0.5VtoVge + 0.5V
~0.5VtoVge + 0.5V

Input clamp current, [k (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) vt -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« .ot e e et e e e e e e e e e e e e e +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 6;p (see Note 3): DGG package ............................... 81°C/W

DLpackage ..........c.ci ... 74°C/W

Storage temperature range, Tgtq

—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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

NOTES:

recommended operating conditions (see Note 4)

2. This value is limited to 4.6 V maximum.

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

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 Vv
Vcc=165Vt01.95V | 0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \
Vcc=2.7Vt03.6V 2
Ve =1.65V101.95V 0.35xVce
ViL Low-level input voltage Vcc=23Vto27V 0.7 \
Vec=27V1t03.6V 0.8
W Input voltage Vce \
Vo Output voltage Vce \Y
Voo =165V -4
IoH High-level output current Vec=23Y 12 mA
Vee =27V -12
Vcc=3V —24
Ve =165V 4
Ve =23V 12
loL Low-level output current mA
Vee =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 23V 45
li(hold) V=17V 23V —45 MA
V=08V % 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 3.3V 4 pF
Cio A or B ports Vo =Vcc or GND 33V 8 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter loz includes the input leakage current.
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timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc=25V _ Vcec =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency T 150 150 150 | MHz
, LE high t 3.3 3.3 3.3
twy Pulse duration — ns
CLK high or low t 3.3 3.3 3.3
Data before CLK1 t 1.3 13 1.2
_ CLK high t 1.2 1.1 1.1
tsu Setup time Data before LE!  |—— ns
CLK low t 1.8 1.5 15
CLKEN before CLK1 t 0.7 0.7 0.8
Data after CLK1 t 15 1.8 1.5
_ CLK high t 1.6 1.9 1.6
th Hold time Data after LE! — ns
CLK low t 1.2 1.6 1.3
CLKEN after CLK1t t 1.4 1.7 1.4

1 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM o Vec=18V | TC505y Vec=27V | 05y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax t 150 150 150 MHz
AorB BorA T 1 51 47 1 4
tpd LEAB or LEBA AorB t 1 5.9 55 1 4.8 ns
or
CLKAB or CLKBA t 1 7.3 6.8 1.3 5.7
ten OEAB or OEBA AorB T 1 65 63| 11 52| ns
tdis OEAB or OEBA AorB T 1 51 47| 12 44| ns
1 This information was not available at the time of publication.
operating characteristics, Tp = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST CONDITIONS ce ce cc UNIT
TYP TYP TYP
issipati Outputs enabled t 43 56
Cpd Power_ dissipation p ' CL=50pF, f=10 MHz bF
capacitance Outputs disabled T 6 6
t This information was not available at the time of publication.
3 1,
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PARAMETER MEASUREMENT INFORMATION

Vec =18V
0 2xVce
S1
O Open
From Output 1kQ / P TEST S1
Under Test l GND tod Open
p
CL=30pF 1kQ tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —p}
| Vce
Timing o Vee Input chc/z * Veel2
Input cc o oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vce Waveform 1 |
Input % Vcel2 Sk Vce/2 Slat2xVcc | VoL +0.15V
\ \ oV (see Note B) | . VoL
\ \ |
tPLH ——— —p— tpL tpzH —¥ ‘“— —» [tz

\ ‘ Output

——— VOH Waveform 2
Output Vcel2 Vcel2 S1at GND
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.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
S1 Open
From Output 500 Q / oLp
Under Test l GND
CL =30pF
(see Note A) I s00Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ ov
| tsu th \
\ \
Vce
Data
Input XVCC/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——P H—b:— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open
tpLzZ/tpzL 2xVce
tpHZ/tPZH GND
— ty —b‘l
| Vce
Input XVCC/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | . VoL
\
tpzi —» |l  —p € tPHZ
Output | ———— VOoH
Waveform 2 VoH-0.15V

S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, 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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PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

06V
500 Q S1/7 o Open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
Timing 15V 2.7V
Input ‘ '
| oV
| tsu th \
5 | | 27V
ata )(1.5 Vv }(1.5 v
Input
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input 7f1.5v 15V
oV

\ |
tPLH H H—P?— tPHL

——— VoH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ
| 27V

\ \ -
Input Xl.S \ Xl.SV
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V ‘ VoL +0.3V
(see Note B) ‘ ‘ —— —— VoL
tpzH —» 4~ ‘“_tPHZ
Output | ———— VOH
Waveform 2 VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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Member of the Texas Instruments

(LEAB and LEBA), and clock (CLKAB and
CLKBA) inputs. The clock can be controlled by the

DGG OR DL PACKAGE

Widebus O Family (TOP VIEW)
UBT D (Universal Bus Transceiver) oag 1 U 56 [] CLKENAB
Combines D-Type Latches and D-Type
: o LEAB []2 55 [] CLKAB
Flip-Flops for Operation in Transparent, ALl saf] B1
Latched, Clocked, or Clock-Enabled Mode
GND []4 53[] GND
EPIC O (Enha_nced-Performance Implanted a2 [ls 52[] B2
CMOS) Submicron Process aalls 51[] B3
ESD Protection Exceeds 2000 V Per Vee 7 50[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V aalls a9[] B4
Using Machine Model (C = 200 pF, R = 0) As [l 48[] BS
Latch-Up Performance Exceeds 250 mA Per A6 []10 47|] B6
JESD 17 GND[]12  46[] GND
Bus Hold on Data Inputs Eliminates the A7 []12 45]] B7
Need for External Pullup/Pulldown Ag[l1z  44[IB8
Resistors A9[]14  43]lBo
Package Options Include Plastic 300-mil A10 15 42[] B10
Shrink Small-Outline (DL) and Thin Shrink AlLfjis  41fl Bl
Small-Outline (DGG) Packages Al2 17 40 [1B12
GND[J18  39|] GND
description A13[l1e  s8f]B13
A14[j20  37[] B14
This 18-bit universal bus transceiver is designed A15 [121 36[] B15
for 1.65-V to 3.6-V V¢ operation. Vee []22 35[] Ve
The SN74ALVCH16601 combines D-type latches At6[]2s  34[]B16
and D-type flip-flops to allow data flow in A17[J24 s3] B17
transparent, latched, and clocked modes. GND[J2s  32[]GND
, o A18[l26  31]] B18
Data flow in each direction is controlled by OEBA [127 30[] cLkBA
output-enable (OEAB and OEBA), latch-enable LesA [ 28 29 [| CLKENBA

clock-enable (CLKENAB and CLKENBA) inputs. For A-to-B data flow, the device operates in the transparent
mode when LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level.
If LEAB is low, the A data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. Output enable
OEAB is active low. When OEAB is low, the outputs are active. When OEAB is high, the outputs are in the
high-impedance state.

Data flow for B to A is similar to that of A to B, but uses OEBA, LEBA, CLKBA, and CLKENBA.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16601 is characterized for operation from —40°C to 85°C.

EPIC, UBT, and Widebus are trademarks of Texas Instruments Incorporated.
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FUNCTION TABLET

INPUTS OUTPUT

CLKENAB OEAB LEAB CLKAB A B

X H X X X z

X L H X L L

X L H X H H

H L L X X Bo¥

H L L X X Bot

L L L 1 L L

L L L 1 H H

L L L LorH X Bot

T A-to-B data flow is shown: B-to-A flow is similar but uses OEBA,
LEBA, CLKBA, and CLKENBA.

t Output level before the indicated steady-state input conditions were
established

logic diagram (positive logic)

OEAB 1

CLKENAB 56

CLKAB >

LEAB

28

LEBA

CLKBA 30

CLKENBA 29

OEBA 27 d

Al

1D

C1

> CLK
CE[—e

1D
C1
CLK

Zﬁ VVVYVVVYVYVY

v v N

To 17 Other Channels

{'f TEXAS
INSTRUMENTS

3-232 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027D — JULY 1995 — REVISED FEBRUARY 1999

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

SUPPIY VORAGE NG, VG« v vttt et e e et e e e e
Input voltage range, V|: Except I/O ports (see Note 1)

I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

—0.5V1t04.6V
—0.5V1t04.6V
—0.5V1to Vge + 0.5V
—0.5V1to Vge + 0.5V

Input clamp current, [k (V] < 0) oo e —-50 mA
Output clamp current, Iox (VO < 0) oo -50 mA
ContinUOUS OULPUL CUITENT, [0 . . ..\ e 50 mA
Continuous current through each Ve or GND oo e +100 mA
Package thermal impedance, 8;p (see Note 3): DGG package ............ .. ... 81°C/W

DLpackage .........couiiiiiiiiiiiiiiiaan 74°C/W

Storage temMPErature range, Tgpg -« -« -« o« v v eennaren ettt

—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:

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

recommended operating conditions (see Note 4)

1. The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. This value is limited to 4.6 V maximum.

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165V1t01.95V |0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V —4
. Vcc =23V -12
loH High-level output current mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
loL Low-level output current Vec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX | uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
IOH = —4 MA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 v
IOH =12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
oL =4 mA 1.65V 0.45
loL=6mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
Iy V| = Ve or GND 36V 5| pA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz8 Vo =Vcc or GND 36V 10| pA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Cj Control inputs | V| =Vcc or GND 33V 4 pF
Cio A or B ports Vo =Vcc or GND 3.3V 8 pF

T All typical values are at Vo = 3.3V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For I/0 ports, the parameter loz includes the input leakage current.
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timing requirements over recommended operating free-air temperature range (unless otherwise

noted) (see Figures 1 through 3)

_ Vcc=25V _ Vcec =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fclock  Clock frequency t 150 150 150 | MHz
: Pulse LE high t 33 33 33 o
w duration CLK high or low T 3.3 3.3 3.3
Data before CLK1 t 2.3 2.4 21
_ CLK high t 2 1.6 1.6
tsu Setup time Data before LE! ns
CLK low t 1.3 1.2 1.1
CLKEN before CLK1 t 2 2 1.7
Data after CLK1 t 0.7 0.7 0.8
_ CLK high t 1.3 1.6 1.4
th Hold time Data after LE! ns
CLK low t 1.7 2 1.7
CLKEN after CLK1 t 0.3 0.5 0.6

1 This information was not available at the time of publication.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

V =25V V =33V
PARAMETER FROM o Vee=18V [ 55y Vec=27V | 05y UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax t 150 150 150 MHz
AorB BorA t 1 4 46 41
tpd LEAB or LEBA AorB t 1 4.6 5.3 4.7 ns
or
CLKAB or CLKBA t 1.2 5.2 5.8 5
ten OEAB or OEBA AorB 1 11 53 6.1 52| ns
tdis OEAB or OEBA AorB t 14 4.9 4.8 4.4 ns
t This information was not available at the time of publication.
operating characteristics, Tpa = 25°C
Ve =18V | vec=25V | vee =33V
PARAMETER TEST CONDITIONS cc ce cc UNIT
TYP TYP TYP
issipati Outputs enabled t 41 52
Cod Power_ dissipation p ' CL=50pF, f=10MHz OF
capacitance Outputs disabled t 6 6
1 This information was not available at the time of publication.
¥ 7
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SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVcce
S1 Open
From Output 1kQ o op TEST -
Under Test l GND
tpd Open
=30 pF
(sié N;‘; FA) 1kQ tpLZ/tPZL 2xVee
I tpHZ/tpZH GND
LOAD CIRCUIT
]
| \ Vee
Timing 0 Vee Input XVCCIZ XVCCIZ
Input cC oV oV
¢ ) ‘ ¢ | VOLTAGE WAVEFORMS
t t PULSE DURATION
‘ Su h ‘
| | Vee o
Data utput
Input XVCC/Z XVCC/2 Control Vee
ov (low-level | Veel2 ‘ Vcel2
VOLTAGE WAVEFORMS enabling) | A oVv
SETUP AND HOLD TIMES
tpzL —N‘ “4— —H‘ [ tpLZ
|
Output
V
/. N Vee Waveform 1 cc
Input Veel2 k Vccl2 Slat2xVce | VoL +0.15V
| \ ov (see Note B) } ———— VoL

\ \
tPLH —K—P“ H—P:— tPHL

| ——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

|
tpzH — ‘H— —» 4 tpHz
B R e A
aveform VoH-0.15V
S1at GND Veel2
(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 tpyz are the same as tyjs.
tpzL 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, 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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SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0 2xVce

500 Q SV O Open

GND
500 Q

From Output
Under Test

CL =30 pF

(see Note A) I

LOAD CIRCUIT
- Vce
Timing
Input XVCC/Z
\ oV
‘ tsy th |
| \ Vee
Data
Input XVCch XVCc/Z
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % Vcel2
\
\ \
tPLH —H H—P?— tPHL

| ——— Vou
Output Vce/2 Vccl/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST S1
tod Open
tpLz/tpzL 2xVce
tPHZ/tPZH GND
— ty —H
\ \ Vee
Input XVCC/Z XVC(;IZ
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output

Control Vee
(low-level Veel2 Vcel2
enabling) ‘ |- ——— ov

tpzL —N‘ “4— —» ‘H— tpLZ
\
Output
WaveforrrrJ1 1 ‘ Va2 || Vee
Slat2xVce } cC | VoL +0.15V
(see Note B) | u ———— VoL
tpzH —¥ “4— —» [ tpyz

Output ‘ | __ VOH
Waveform 2 Veol2 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 tgp.
tp|H 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 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16601
18-BIT UNIVERSAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS

SCES027D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o6V
500 Q 51/‘ o Open
From Output
Under Test GND
CL =50pF

(see Note A)

1 1.
L

LOAD CIRCUIT

- 27V
Timing 15V
Input | '

ov
‘4—"4—"
‘ tsy | th ‘
Data | | 21V
15V 15V
Input
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

Input % 15V 15V
\ \ oV

tPLH —&——» ﬂ—P‘L— tPHL

| ——— VoH
Output 15V 15V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tpzL 6V
tpHZ/tpZH GND

— ty —M
\ |

\ \
Input X 15V 15V

VOLTAGE WAVEFORMS
PULSE DURATION

2.7V

oV

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat6V
(see Note B)

Output
Waveform 2
S1at 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.

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted

DGG, DGV, OR DL PACKAGE

. 1DIR

CMOS) Submicron Process D

® ESD Protection Exceeds 2000 V Per 1SAB
MIL-STD-883, Method 3015; Exceeds 200 V GND
Using Machine Model (C = 200 pF, R = 0) 1A1

® | atch-Up Performance Exceeds 250 mA Per 1A2
JESD 17 Vee

® Bus Hold on Data Inputs Eliminates the 1A3
Need for External Pullup/Pulldown 1A4
Resistors 1A5

® Package Options Include Plastic 300-mil GND
Shrink Small-Outline (DL), Thin Shrink 1A6
Small-Outline (DGG), and Thin Very 1A7
Small-Outline (DGV) Packages 1A8
2A1

description 2A2
2A3

This 16-bit bus transceiver and register is GND
designed for 1.65-V to 3.6-V V¢ operation. oA4
The SN74ALVCH16646 can be used as two 8-bit 2A5
transceivers or one 16-bit transceiver. Data on the 2A6

A or B bus is clocked into the registers on the Vee
low-to-high transition of the appropriate clock 2A7
(CLKAB or CLKBA) input. Figure 1 illustrates the 2A8
four fundamental bus-management functions that GND
can be performed with the SN74ALVCH16646. 2SAB
Output-enable (OE) and direction-control (DIR) ZCLth)Alﬁ

inputs are provided to control the transceiver
functions. Inthe transceiver mode, data present at
the high-impedance port may be stored in either

(TOP VIEW)

1 Y 56 |] 10E
2 55[] 1CLKBA
3 54 ] 1SBA
4 53|] GND
5 52[] 1B1

6 51(] 1B2

7 50 ] VCC
8 49(] 1B3

9 48] 1B4
10 47[] 1B5
11 46[] GND
12 45[]1B6
13 44(] 1B7
14 43]] 1B8
15 42{]2B1
16 41|]2B2
17 40[] 2B3
18  39|]GND
19 38|] 2B4
20  37[] 2B5
21 36[] 2B6
22 35[]Vee
23 34]]2B7
24 33]]2B8
25  32[]GND
26 31]] 2SBA
27 30|] 2CLKBA
28 29]] 20E

register or in both. The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent
mode) data. The circuitry used for select control eliminates the typical decoding glitch that occurs in a multiplexer
during the transition between stored and real-time data. DIR determines which bus receives data when OE is
low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the

other register.

When an output function is disabled, the input function is still enabled and may be used to store and transmit

data. Only one of the two buses, A or B, can be driven at a time.

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.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.
The SN74ALVCH16646 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1999, Texas Instruments Incorporated
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLE

INPUTS DATA 1/Os
OE DIR CLKAB CLKBA SAB SBA Al1-A8 B1-B8 OPERATION OR FUNCTION

X X 1 X X X Input UnspecifiedJr Store A, B unspecifiedJr

X X X t X X Unspecifiedt Input Store B, A unspecifiedt

H X 1 1 X X Input Input Store A and B data

H X HorlL HorlL X X Input disabled  Input disabled Isolation, hold storage

L L X X X L Output Input Real-time B data to A bus
L L X HorL X H Output Input Stored B data to A bus

L H X X L X Input Output Real-time A data to B bus
L H HorL X H X Input Output Stored A data to B bus

T The data-output functions may be enabled or disabled by various signals at OE and DIR. Data-input functions always are
enabled; i.e., data at the bus terminals is stored on every low-to-high transition of the clock inputs.

{'f TEXAS
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SN74ALVCH16646

16-BIT BUS TRANSCEIVER AND REGISTER

BUS A
_/ N\
BUS B

- >l L
OE DIR CLKAB CLKBA SAB SBA
L L X X X L

REAL-TIME TRANSFER
BUS B TOBUS A

-~ f\/
|
\
( |
< \ \ \ ‘ m
= | ‘l\ | =
o \ \ o
|
\
[
L_JH__
' L
OE DIR CLKAB CLKBA SAB SBA
X X 1 X X X
X X X 1 X X
H X 1 1 X X

STORAGE FROM
A,B,ORAANDB

OE
L

OE
L
L

WITH 3-STATE OUTPUTS
SCES032E— JULY 1995 — REVISED FEBRUARY 1999
-\_ ’-\_/
r—1|r—1
I
o
| | |
< | L1 | > m
[0} n
2 o]
m I T I I m
(1l
A
| | |
L_JlL_J
-\—- ’-\_I
DIR CLKAB CLKBA SAB SBA
X X L X
REAL-TIME TRANSFER
BUS A TOBUSB
< <) | K> om
[%2) n
-] o]
m \ | ( m
] | - %
DIR CLKAB CLKBA SAB SBA
X HorL X H
H HorL X H X

TRANSFER STORED DATA

TO A AND/OR B

Figure 1. Bus-Management Functions
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SN74ALVCH16646

16-BIT BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

10E
1DIR

1CLKBA
1SBA
1CLKAB
1SAB
20E
2DIR

2CLKBA
2SBA
2CLKAB
2SAB

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8

2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

56
G3
1
—E 3 EN1[BA]
3 EN2 [AB]
55
> C4
54
G5
> C6
G7
29
G10
28
—E 10 EN8 [BA]
10 EN9 [AB]
30
> C11
31
G12
27
> C13
26
G14
] C 52
5 >1 4D
Vi 51
6D 71 =1
- 2V
17
6 51
—>— —>—
8 49
—>— —>——
9 48
—>— —>——
10 47
—>— —>——
12 45
—>— —>—
13 44
—>— —>—
14 43
—>— —>—
42
15 >1 12 11D <
vs8 2 1
13D 14| =1
p— 9V
1 14
16 41
—>— —>—
17 40
—>— —>—
19 38
—>— —>—
20 37
—>— —>—
21 36
—>— —p>—
23 34
—>— —p>—
24 33
—>— —p>—

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

__ 56
10E —‘_C"]D
1 )
1DIR L/
55
1CLKBA |l>
158A 24 .
2 V
1CLKAB —l>—
3 N
1SAB .
oy
rre———————— T————————— -
| One of Eight Channels |
1D f—
] |
: < Cl< < |
| |
1AL ——er ' '
: : 22 g1
1D .
I > C1 |
| |
| |
| |
N, S —— I |
vy vyvyYwyy vy
29 To Seven Other Channels
20E —‘—ﬂ )
R
2DIR
30
2CLKBA |l>
1 N
2SBA [ >
27
2CLKAB —l>— 4LD)—
26 N
2SAB .
T HYyY
rr———————— T————————— -
| One of Eight Channels o |
'\ ) |
: < Cl< < |
| |
2A1 15 <> l | 42
| L., 2B1
| 1D |
l > Cl ) l
| |
| |
| |
N, S —— I |
vy vyvYyYwyy vy

To Seven Other Channels
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

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 -05Vtod46V

Input voltage range, V|: Except I/O ports (see Note 1)
I/O ports (see Notes 1 and 2)
Output voltage range, Vg (see Notes 1 and 2)

................................. -0.5Vto4.6V

—05VtoVee +0.5V
—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W

DGVpackage ............. .o, 86°C/W

DLpackage .........ccoiiiiiiiiiiiiian, 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.

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

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V | 0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto3.6V 2
Vcc=165V1t01.95V 0.35xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \Y
Vcc=27Vto3.6V 0.8
V) Input voltage Vce \
Vo Output voltage Vce \%
Vcc =165V -4
loH High-level output current Vec=23V 2 mA
Vecec =27V -12
Vcc=3V 24
Vcec=1.65V 4
Vcec =23V 12
loL Low-level output current mA
Vcec =27V 12
Vcc =3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V 35 pF
Cio A or B ports Vo =V or GND 33V 8.5 pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 2 through 4)

_ Vcc =25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX | MIN MAX
folock  Clock frequency 1 150 150 150 | MHz
tw Pulse duration CLKAB or CLKBA high or low 1 3.3 33 33 ns
) A before CLKAB1 or
tsy Setup time B before GLKBAT f 1.6 1.7 1.4 ns
. A after CLKAB1 or
1
th Hold time B after CLKBA? 0.6 0.4 0.7 ns
T This information was not available at the time of publication.
3 15
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 2 through 4)

PARAMETER FROM o vec=18v VCiC 0:-22$ " | vee=27v VCf 0:-33\-/3 ’ UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
AorB BorA T 1 48 45 1 3.9
tpd CLKAB or CLKBA AorB T 1 56 5.2 1 45| ns
SAB or SBA T 1 68 6.4 1 53
ten OE AorB T 1 65 6.2 1 51| ns
tdis OE AorB T 16 57 5/ 14 47| ns
ten DIR AorB T 1 78 6.2 1 51| ns
tdis DIR AorB T 15 65 6| 11 53| ns
T This information was not available at the time of publication.
operating characteristics, Tp = 25°C
PARAMETER TEST CONDITIONS  |wcc =18V [Vec =25V [Vec =33V |,y
TYP TYP TYP
issipati Outputs enabled T 39 43
de E:F\;\;iritiﬁ:;pauon Outguts disabled CL=S0pF,  1=10MHz T 10 12 P

T This information was not available at the time of publication.
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST sS1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| | Vce
Timing — Vee Input chclz chclz
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vce/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— H—P‘—‘ tPHL tpzH —¥ :‘— M Etpz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G.

tp|H and tpy|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16646
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCES032E— JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 4. Load Circuit and Voltage Waveforms
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SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted

DGG OR DL PACKAGE

. 10EAB

CMOS) Submicron Process 1CLKAB

® Bus Hold on Data Inputs Eliminates the 1SAB
Need for External Pullup/Pulldown GND
Resistors 1A1

® Package Options Include Plastic 300-mil 1A2
Shrink Small-Outline (DL) and Thin Shrink Vee
Small-Outline (DGG) Packages 1A3
Lo 1A4
description 1A5
This 16-bit bus transceiver and register is GND
designed for 1.65-V to 3.6-V V¢ operation. 123
The SN74ALVCH16652 consists of D-type 1A8
flip-flops and control circuitry arranged for A1
multiplexed transmission of data directly from the 2A2
data bus or from the internal storage registers. 2A3
The device can be used as two 8-bit transceivers GND

or one 16-bit transceiver. A4
Complementary output-enable (OEAB and 2A5
OEBA) inputs are provided to control the 2A6
transceiver functions. Select-control (SAB and Vce
SBA) inputs are provided to select whether 2A7
real-time or stored data is transferred. A low input 2A8
level selects real-time data, and a high input level GND
selects stored data. The circuitry used for select 2SAB
control eliminates the typical decoding glitch that 2CLKAB
occurs in a multiplexer during the transition 20EAB

between stored and real-time data. Figure 1
illustrates the four fundamental bus-management
functions that can be performed with the
SN74ALVCH16652.

(TOP VIEW)
U _
1 s6|] 10EBA
2 55]] 1CLKBA
3 54]] 1SBA
4 53|] GND
5 52]] 1B1
6 51]] 1B2
7 50 ] Vee
8 49(] 1B3
9 48[l 1B4
10 47]]1B5
11 46]l GND
12 45]] 1B6
13 44[] 1B7
14 43]] 1B8
15 42]] 2B1
16 41]] 2B2
17 40]] 2B3
18 39]] GND
19  38]] 2B4
20  37[] 2B5
21 36|] 2B6
22 350 Vee
23 34|] 2B7
24 33[] 2B8
25  32[l eND
26 31[] 2SBA
27 30[] 2CLKBA
28 29]] 20EBA

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable
inputs. When SAB and SBA are in the real-time transfer mode, it also is possible to store data without using the

internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output
reinforces its input. Thus, when all other data sources to the two sets of bus line are in the high-impedance state,

each set of bus lines remains at its last level configuration.

Active bus-hold circuitry is provided to hold unused for floating inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OEBA should be tied to V¢ through a
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor

is determined by the current-sinking current-sourcing capability of the driver.

The SN74ALVCH16652 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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

]
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PRODUCT PREVIEW

SN74ALVCH16652

16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLE

INPUTS DATA l/ot OPERATION OR

OEAB OEBA CLKAB CLKBA SAB SBA A1-A8 B1-B8 FUNCTION

L H HorL HorL X X Input Input Isolation

L H 1 1 X X Input Input Store A and B data

X H 1 HorL X X Input Unspecified¢ Store A, hold B

H H 1 1 x* X Input Output Store A in both registers

L X HorL 1 X X Unspecified*t Input Hold A, store B

L L 1 i X x+ Output Input Store B in both registers

L L X X X L Output Input Real-time B data to A bus

L L X HorL X H Output Input Stored B data to A bus

H H X L X Input Output Real-time A data to B bus

H H HorlL X H X Input Output Stored A data to B bus

H L HorL HorL H H Output Output Stz;ggeﬁ ga(;Zttz:tE Zusuznd

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data
input functions are always enabled,; i.e., data at the bus pins is stored on every low-to-high transition of the clock inputs.
¥ select control = L; clocks can occur simultaneously

Select control = H; clocks must be staggered in order to load both registers
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SN74ALVCH16652

16-BIT BUS TRANSCEIVER AND REGISTER

BUS A
BUS B

T R
\_v_/
OEAB OEBA CLKAB CLKBA SAB SBA
L L X X X L

REAL-TIME TRANSFER
BUSB TOBUS A

] T N—
R
|
|
|
|
|

BUS A
BUS B

\
LJ|L_j\
-l L

\_v_/
OEAB OEBA CLKAB CLKBA SAB SBA
X H 1 X X X
L X X 1 X X
L H 1 1 X X

STORAGE FROM
A,B,ORAANDB

WITH 3-STATE OUTPUTS
SCES034A — JULY 1995 — REVISED FEBRUARY 1999
T N——r T N——p
r—1|r—1
I .
ol
\ | | |
< | L1 | > 0
0 n
o) )
m I T I I m
({1 il
L
| | |
L_JlL_J
/-\_, ’—\_’
\_\/_/
OEAB OEBA CLKAB CLKBA SAB SBA
H H X X L X

REAL-TIME TRANSFER
BUS ATOBUSB

BUS A
AN
bﬁ

BUS B

-1l -1l
\_v_/
OEAB OEBA CLKAB CLKBA SAB SBA
H L HorL HorL H H

TRANSFER STORED DATA
TO A AND/OR B

Figure 1. Bus-Management Functions
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PRODUCT PREVIEW

SN74ALVCH16652

16-BIT BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

logic symbolT

10EBA
10EAB
1CLKBA
1SBA
1CLKAB
1SAB
20EBA
20EAB
2CLKBA
2SBA
2CLKAB
2SAB

1A1

1A2
1A3
1A4
1A5
1A6
1A7
1A8

2A1

2A2
2A3
2A4
2A5
2A6
2A7
2A8

56
. EN1 [BA]
EN2 [AB]
55
> C3
54
G4
> C5
3
G6
29
EN7 [BA]
28
ENS [AB]
30
> C9
31
G10
27
> C11
26
G12
5 1— 3||3- v
v1 - __I‘
41
50 6| =21
— 2v
1 6
6 51
— ] >
8 49
— ] >
9 48
— ] >
10 47
] >
12 45
] >
13 44
] >
14 43
] >
42
15 . 21 |10 QD_T<
< 7 —
10 1
11D 12| =1
L F——= s
* 112
16 41
> >
17 40
> >
19 38
> >
20 37
> >
21 36
> >
23 34
] >
24 33
> >

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

1B1

1B2
1B3
1B4
1B5
1B6
1B7
1B8
2B1

2B2
2B3
2B4
2B5
2B6
2B7
2B8
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SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

56
10EBA *O[>—

1 N
10EAB
P

55
1CLKBA
54

1SBA |l>
1CLKAB 2—l>— 4LDD—
15AB — |l> E

\V4

r 1
[ ol :
[
: < C1<t—= |
| |
1A1 = o] '
| |, 52 15
| 1D ) |
| > c1 |
| |
| |
| |
. S —— Lt d
vyY vvyYwyy vy
To Seven Other Channels
29
20EBA *Ol>—
28
20EAB |'>
30 N
2CLKBA >
25BA —t -,
27 -
2CLKAB —l>—
26
2SAB |l> -}
rre———————— —_————————— -1
| One of Eight Channels |
1Df—+
 G— |
: < C]_< < |
| |
15 | |
2A1 e | 42
-« 2B1
| 1D . |
| |
| |
| |
[ N, S —— Lt d
vy vyvYyywyy vy

To Seven Other Channels
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PRODUCT PREVIEW

SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

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, V|: Except /O ports (see Note 1) .............. .. ..., -0.5Vto4.6V
/O ports (seeNotesland2) ............cccvviniinn.... -05VtoVec+05V

Output-voltage range, Vg (see Notes 1 and 2) ............c.coviiiiiiiiinnnan... -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e e -50 mA
Output clamp current, ok (Vo < 0) oot -50 mA
ContinUOUS OUIPUL CUITENTE, 1 .« . oot ettt e e e e e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 035 (see Note 3): DGG package ......................... .ot 81°C/W
DLpackage .......coiiiiiiiiiiiii i 74°CIW

Storage temperature range, Tgrg -« .. ovo 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

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 4)
MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V | 0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \Y
Vcc=27Vto36V 2
Vcc=1.65Vto1.95V 0.35 xVce
VL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto36V 0.8
V| Input voltage 0 Vce \Y
Vo Output voltage 0 Vce \Y
Vcc =165V -4
IOH High-level output current Vec=23V i mA
Vec =27V -12
Vcc =3V 24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcec =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16652

16-BIT BUS TRANSCEIVER AND REGISTER

WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  MAX| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH = -4 mA 1.65V 1.2
loH = -6 mA 23V 2
VOH 23V 1.7 v
IOH = -12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vt03.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| = Ve or GND 36V 5| pA
V| =058V 1.65V 25
V| =1.07V 165V -25
V| =07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V| =08V 3V 75
V=2V 3V —75
V) =0to3.6 Vi 3.6V +500
loz8 Vo = V¢ or GND 36V 10| pA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Cj Control inputs | V| =Vcc or GND 33V pF
Cio A or B ports Vo =V or GND 33V pF

T All typical values are at Voc = 3.3V, Ta = 25°C.
% This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.
8 For 1/0 ports, the parameter oz includes the input leakage current.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 2 through 4)

vec=18v | YCCTY | vee=27v | YOG UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency MHz
tw Pulse duration, CLK high or low ns
tsu Setup time, A or B before CLKAB1 or CLKBA*® ns
th Hold time, A or B after CLKAB1 or CLKBAt ns
I
b TEXAS
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PRODUCT PREVIEW

SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 2 through 4)

V =25V V =33V
PARAMETER FROM o Vec=18V CiCO-Z \ Vec=27V Cico-3 \ UNIT
(INPUT) (OUTPUT)
MIN TYP MIN  MAX MIN  MAX MIN  MAX
fmax MHz
AorB BorA
tpd CLKAB or CLKBA AorB ns
SAB or SBA BorA
ten OE or OE AorB ns
tdis OE or OE AorB ns
operating characteristics, Tp = 25°C
V =18V |V =25V |V =33V
PARAMETER TEST cc cc cc UNIT
CONDITIONS TYP TYP TYP
issipati i Outputs enabled
Cpd Power dlss[pauon capacitance p - f = 10 MHz OF
per transceiver Outputs disabled

{'f TEXAS
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SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST s1
Under Test l GND tod Open
CL =30pF 1kO tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
e
| Vce
Timing Vee Input chclz chclz
Veel2 ov
Input oV
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input >< Veel2 *VCC/2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVcc | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ |
tPLH —f—— —p— tppL tpzH —¥ :‘— —» @ tphz
\ ‘ Output

——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G. tpLH and tpy_ are the same as tp.

Figure 2. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16652
16-BIT BUS TRANSCEIVER AND REGISTER
WITH 3-STATE OUTPUTS

SCESO034A — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
iming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—”‘—P‘ PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output 3V
————— 2.7V Waveform 1
Input fl.SV 15V SlatéV \ VoL +0.3V
| oV (see Note B) } ‘ —— —— VoL
| \
tPLH —f¢—» —>— tpHL tpzH ¥ |l & tphz
\ \ Output | ey
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 4. Load Circuit and Voltage Waveforms
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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs 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

This 20-bit flip-flop is designed specifically for
1.65-V to 3.6-V V¢ operation.

The 20 flip-flops of the SN74ALVCH16721 are
edge-triggered D-type flip-flops with qualified
clock storage. On the positive transition of the
clock (CLK) input, the device provides true data at
the Q outputs if the clock-enable (CLKEN) input is
low. If CLKEN is high, no data is stored.

A buffered output-enable (OE) input places the
20 outputs in either a normal logic state (high or
low) or the high-impedance state. In the
high-impedance state, the outputs neither load
nor drive the bus lines significantly. The
high-impedance state and increased drive
provide the capability to drive bus lines without
need for interface or pullup components. OE does
not affect the internal operation of the flip-flops.
Old data can be retained or new data can be
entered while the outputs are in the
high-impedance state.

DGG, DGV, OR DL PACKAGE

OE
Q1
Q2
GND
Q3
Q4
Vee
Q5
Q6
Q7
GND
Q8
Q9
Q10
Q11
Q12
Q13
GND
Q14
Q15
Q16
Vee
Q17
Q18
GND
Q19
Q20
NC

(TOP VIEW)

1 % 56]] CLK
2 55] D1

3 54|] D2

4 53|] GND
5 52|1 D3

6 51| D4

7 50[]Vee
8 49]l D5

9 48|l D6
10 47[lD7
11 46|]GND
12 4s5|lD8
13 44]]D9
14 43]]lp10
15 42|]p11
16 41]lD12
17 40|lD13
18 39[]GND
19  38[lD14
20  37|]D15
21 36|]D16
22 35[]Vee
23 34|]D17
24 33|]D18
25  32|]GND
26 31]]D19
27 30|]D20
28 29|] CLKEN

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.

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

The SN74ALVCH16721 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLKEN CLK D Q
L H X X Qo
L L 1 H H
L L 1 L L
L L LorH X Qo
H X X X z

logic diagram (positive logic)

1

OE

56
CLK

29

CE

CLKEN

55
D1

VYV YV

T—> C1
1D

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

To 19 Other Channels

Q1

otherwise noted)t

Supply VOItage range, VoG -« oo oo e -05Vto4.6V
L) -05Vto4.6V

Input voltage range, V| (see Note

Output voltage range, Vg (see Notes 1 and 2)

—05VtoVee +0.5V

Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinUOUS OUIPUL CUITENTE, 10 .« . oo e ettt e e e e e e et +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ......................... ...t 81°C/W

DGVpackage ............. ..o, 86°C/W

DLpackage ........c.iiiiiiiiiiii i 74°C/IW

Storage temperature range, Tgtg

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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vto1.95V | 0.65%xVce
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35xVcc
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 165Vt03.6V |Vcc0.2
loH =—-4 mA 1.65V 1.2
loH =-6 mA 23V 2
VOH 23V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 165Vto3.6V 0.2
loL =4 mA 1.65V 0.45
loL =6 mA 23V 0.4
VoL _ 23V 0.7 v
loL =12 mA IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 1.65V 25
V=107V 1.65V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 36V 40 HA
Alcc One inputat Vcc — 0.6 V,  Other inputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 3.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 6
Co Outputs Vo =Vcc or GND 33V 7 pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

_ Vcc =25V _ Vcc =33V
Vcc =18V Y02V Vcc =27V Y03V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency § 150 150 150 | MHz
tw Pulse duration, CLK high or low § 3.3 3.3 3.3 ns
_ Data before CLK1 § 4 3.6 3.1
tsu Setup time ns
CLKEN before CLK1 § 3.4 31 2.7
_ Data after CLK1 § 0 0 0
th Hold time — ns
CLKEN after CLK1 § 0 0 0

8 This information was not available at the time of publication.
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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

PARAMETER FROM 0 vec=18v VCf 0:-225 " [ vee=zrv VCiC 0233\73 ’ UNIT
(INPUT) (OUTPUT)
MIN  TYP| MIN MAX| MIN MAX| MIN MAX
fmax t 150 150 150 MHz
tod CLK Q T 1 56 1 51 1 43| ns
ten OE Q T 1 61 1 58 1 48| ns
tdis OE Q T 1 55 1 47 1 44| ns
t This information was not available at the time of publication.
operating characteristics, Tpa = 25°C
PARAMETER TEST CONDITIONS Vec=18V | Vec =25V | Vec =33V UNIT
TYP TYP TYP
c Power- dissipation Outputs enabled — £~ 10 MHz T 55 59 F
P capacitance Outputs disabled | &~ > P" T 6 49 P

1 This information was not available at the time of publication.
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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec =18V

0 2xVce

1kQ Sl/‘ O Open

GND
1kQ T

From Output
Under Test
CL=30pF

(see Note A)

)

LOAD CIRCUIT
N Vce
Timing
Input XVCC/2
\ oV
| tsu th \
\ \
vVee
Data
Input XVCc/Z XVcch
oV
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input %VCCIZ
|

\ \
tpLH —¢——» H—P“— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open

tpLz/tpzL 2xVcce
tpHZ/tpZH GND

— tw —ﬁ

| Vce

Input XVC(:/Z XVC(:/Z
oV

VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
Slat2xVcc
(see Note B)

} VoL +0.15V
| e
\

tzH —» M= M —tphz

Output |

Waveform 2
S1 at GND

(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 tan.
tpLH and tpy_ are the same as tpg.

O@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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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
S1 Open
From Output 500 Q / oLp
Under Test l GND
CL =30pF
(see Note A) I s00Q
LOAD CIRCUIT
. Vce
Timing
Input XVCC/Z
\ ov
| tsu th \
\ \
Vce
Data
Input XVCC/Z XVC(:/Z
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH ——P H—b:— tPHL
|

——— VoH
Output Vcc/2 Vcc/2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST S1
tpd Open
tpLzZ/tpzL 2xVce
tpHZ/tPZH GND
— ty —b‘l
| Vce
Input XVCC/Z XVC(:/Z
oV
VOLTAGE WAVEFORMS

PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1

Slat2xVcc } VoL +0.15V
(see Note B) | . VoL
\
tpzi —» |l  —p € tPHZ
Output | ———— VOoH
Waveform 2 VoH-0.15V

S1at 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 tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpH and tpy|_ are the same as tpg.

®@mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, 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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SN74ALVCH16721
3.3-V 20-BIT FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES052D — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

06V
500 Q S1/7 o Open
From Output
Under Test l GND
CL =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
Timing 15V 2.7V
Input ‘ '
| oV
| tsu th \
5 | | 27V
ata )(1.5 Vv }(1.5 v
Input
ov
VOLTAGE WAVEFORMS

SETUP AND HOLD TIMES

Input 7f1.5v 15V
oV

\ |
tPLH H H—P?— tPHL

——— VoH
Output 1.5V 15V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

TEST s1

tpd Open
tpLz/tpzL 6V
tpHZ/tpZH GND

r—tw—ﬂ
| 27V

\ \ -
Input Xl.S \ Xl.SV
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Output 27V
Control
(low-level
enabling) oV
Output 3V
Waveform 1 \
Slat6V ‘ VoL +0.3V
(see Note B) ‘ ‘ —— —— VoL
tpzH —» 4~ ‘“_tPHZ
Output | ———— VOH
Waveform 2 VoH-0.3V
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 tpyz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpg.

@mmooO

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 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 10-bit flip-flop is designed for 1.65-V to 3.6-V
Ve operation.

The flip-flops of the SN74ALVCH16820 are
edge-triggered D-type flip-flops. On the positive
transition of the clock (CLK) input, the device
provides true data at the Q outputs.

A buffered output-enable (OE) input can be used
to place the ten outputs in either a normal logic
state (high or low logic level) or the
high-impedance state. In the high-impedance
state, the outputs neither load nor drive the bus
lines significantly. The high-impedance state and
increased drive provide the capability to drive bus
lines without need for interface or pullup
components.

DGG OR DL PACKAGE

10E
1Q1
1Q2
GND
201
2Q2
Vee
3Q1
3Q2
4Q1
GND
4Q2
5Q1
5Q2
6Q1
6Q2
7Q1
GND
7Q2
8Q1
8Q2
Vee
901
9Q2
GND
10Q1
10Q2
20E

NC — No internal connection

(TOP VIEW)

1 % 56|] CLK
2 551 D1

3 54[]NC
4 53|] GND
5 s52[1 D2

6 s1[JNC
7 50 ]VCC
8 49[] D3

9 48[INC
10  47|]D4
11 46|]GND
12 45[INC
13 44|]D5
14 43[INC
15 42]]D6
16 41|INC
17 40|]D7
18 39]]GND
19 38|]INC
20  37|]D8
21 36|INC
22 35 ]VCC
23 34[]D9
24 33|INC
25  32|]GND
26  31[]D10
27 30[INC
28 29[INC

OE input does not affect the internal operation of the flip-flops. Old data can be retained or new data can be

entered while the outputs are in the high-impedance state.

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.

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

The SN74ALVCH16820 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLE
(each flip-flop)

INPUTS OUTPUT
oE,f cLk D Qn'
L 1 H H
L 1 L L
L L X Qo
H X X z

logic diagram (positive logic)

10E ! OD
JOF 28 OD
56 |I> /1 2 101

CLK

> C1
55
D1 1D ¢

1Q2

Ve

To Nine Other Channels

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

Supply VOItage range, VoG -« oo oo -05Vto4.6V
Input voltage range, Vi (SEe NOtE 1) . ... oot -05Vto4.6V
Output voltage range, Vg (see Notesl and 2) ..., .. -05VtoVec+05V
Input clamp current, Ik (V] < 0) oo e -50 mA
Output clamp current, ok (Vo < 0) oo -50 mA
ContinUOUS OUPUL CUITENTE, 1 .« . oo e ettt e e e e e +50 mA
Continuous current through each Vec Or GND L. +100 mA
Package thermal impedance, 635 (see Note 3): DGG package ......................... ...t 81°C/W

DLpackage .......ccviiiiiiiiiiiii i, 74°CIW
Storage temperature range, Tggg ..« v v —65°C to 150°C

¥ 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=165Vt01.95V |0.65xVcc
VIH High-level input voltage Vcc=23Vto27V 17 \
Vcc=27Vto36V 2
Vcc=165Vto1.95V 0.35 xVcce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vt03.6V 0.8
\ Input voltage Vce \Y
Vo Output voltage Vce \
Vcc =165V -4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
loL Low-level output current Vec=23Y 12 mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

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

PARAMETER TEST CONDITIONS Vce MIN TYPT mAXx| uNIT
loH =—-100 pA 1.65Vt03.6V |Vcc0.2
loH =—-4 mA 165V 1.2
loH =-6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 2.4
loH =-24 mA 3V 2
loL =100 pA 1.65Vt03.6V 0.2
loL =4 mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V=058V 165V 25
V=107V 165V -25
V=07V 2.3V 45
li(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V -75
V|=0t03.6 Vi 36V +500
loz Vo =Vcc or GND 3.6V +10 HA
Icc V| =Vcc or GND, lp=0 3.6V 40 HA
Alcc One inputatVcc — 0.6V,  Otherinputs at Vcc or GND 3Vto3.6V 750 HA
Control inputs 3.5
Ci - V| =Vcc or GND 3.3V pF
Data inputs 6
Co Outputs Vo =Vcc or GND 3.3V 7 pF

Tal typical values are at Vcc = 3.3V, Tp = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

Vcc =25V Vcc =33V
Vcc =18V Vcc =27V

cc +0.2V cc +0.3V UNIT

MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency § 150 150 150 | MHz
tw Pulse duration, CLK high or low § 3.3 3.3 3.3 ns
tsy Setup time, data before CLK1 § 17 18 1.4 ns
th Hold time, data after CLK1t 8 11 11 1 ns

8 This information was not available at the time of publication.
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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

Vec =25V Vee =33V
PARAMETER FROM To Vec=18V | TC0oy T | Vee=27V | 55y UNIT
(INPUT) (OUTPUT)
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fmax t 150 150 150 MHz
thd CLK Q t 1 5.9 55 1 48| ns
ten OE Q T 1 64 6.1 1 5] ns
tdis OE Q T 1 57 5 1 45| ns
t This information was not available at the time of publication.
operating characteristics, Tpa = 25°C
Vec =18V | Vec =25V | Vee =33V
PARAMETER TEST CONDITIONS cc ce ce UNIT
TYP TYP TYP
c Power dissipation All outputs enabled Ci =500F =10 MH T 60 63 .
. = ) = z
P capacitance All outputs disabled | = P T 38 46 P
1 This information was not available at the time of publication.
¥ 7
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3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS
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PARAMETER MEASUREMENT INFORMATION

Vee =18V
0 2xVce
S1 Open
From Output LkQ © P TEST S1
Under Test l GND tog Open
p
CL=30pF 1kQ tpLZ/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— w —
\ \ Vee
Timing Vee Input chc/z chclz
Input Veel2 oV oV
‘ VOLTAGE WAVEFORMS
Ht—*t—ﬂ PULSE DURATION
| ‘'su h ‘
‘ \ Vee Output
ﬁ;ﬂ? XVCC/Z XVCC/Z Control Vee
oV (low-level Veer2 Veel2
enabling) | |—————— ov

VOLTAGE WAVEFORMS | ‘
SETUP AND HOLD TIMES
tpzL ¥ & e tpz

Output vee
—————— Vee Waveform 1
Input # Vel X Veer2 Slat2xVee | VoL +0.15V
\ \ ov (see Note B) } B ———— VoL
\ \
tPLH H H— tPHL tPZH —¥ :‘_ & tpHz
Output ———— VOH
| ——— VoH Waveform 2 | VoH —0.15V
OH
Output Vcel2 Vcel2 S1at 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 tpyz are the same as tyjs.
tpzL 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, 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

{'f TEXAS
INSTRUMENTS

3-276 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
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PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

0O 2xVcce
500 Q SV O Open
From Output \D TEST S1
Under Test l G tpd Open
CL =30pF 500 O tpLz/tpzL 2xVce
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —»
\ \ Vee
Timing Vee Input chc/z chc/z
Veel2 ov
Input oV
| VOLTAGE WAVEFORMS
———e——» PULSE DURATION
‘ tsu th |
\ \ vee Output
Data pu
oV (low-level Vccl2 Vecel2
VOLTAGE WAVEFORMS enabling) | ————— ov

SETUP AND HOLD TIMES

Input % Vcel2
|

\ \
tPLH H H—P?— tPHL

| ——— Vo
Output Vce/2 Vcc/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Output
Waveform 1
Slat2xVcc
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

\ || Vce
X Veez | Ay +o1sv
} ———— VoL

tpzH —¥ ‘“— —»

[ tpHZz

\ ———— VOoH
Vel VoH-0.15V
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 tgp.
tp|H and tpy|_ are the same as tpg.

®@mmooO

Figure 2. Load Circuit and Voltage Waveforms

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.
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SN74ALVCH16820
3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS
AND 3-STATE OUTPUTS

SCESO035E — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Ve =27VAND33V+03V

o 6V TEST S1
500 O Sl/‘ O Open tpd Open
From Output tpLz/tpzL 6V
Under Test l GND tpHZ/tPZH GND
CL =50pF 500 Q
(see Note A) I
LOAD CIRCUIT " fw ' |
| ‘ 2.7V
o 27V Input Xl.SV Xl.SV
Timing X1'5 Vv ov
Input ‘ ov
‘ VOLTAGE WAVEFORMS
N—H PULSE DURATION
‘ tsu th ‘
oat \ \ 27V
ata
Input XI.SV Xl.SV Output 27V
ov Control
low-level
VOLTAGE WAVEFORMS (low ?Ve
enabling) ov

SETUP AND HOLD TIMES

Output ‘ 3V
—————— 27V Waveform 1 15V ‘
Input % 15V 15V Slat6V | ' VoL +0.3V
\ \ (see Note B) ‘ -

| ov | B VoL
\

tpLH ——»! [—>— tpHL tzH —» 4= B | tpyz

| ‘ Output } \ ———— VOH

\ ———VoH  Waveform 2 15V Vo -03V
Output 15V 15V S1at GND

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 tgp.
tpLH and tpy_ are the same as tpg.

Ommoo

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

® NMember of the Texas Instruments
Widebus O Family

® EPIC O (Enhanced-Performance Implanted
CMOS) Submicron Process

® 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

® Bus Hold on Data Inputs Eliminates the
Need for External Pullup/Pulldown
Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL) and Thin Shrink
Small-Outline (DGG) Packages

description

This 20-bit bus-interface flip-flop is designed for
1.65-V to 3.6-V V¢ operation.

The SN74ALVCH16821 can be used as two 10-bit
flip-flops or one 20-bit flip-flop. The 20 flip-flops
are edge-triggered D-type flip-flops. On the
positive transition of the clock (CLK) input, the
device provides true data at the Q outputs.

A buffered output-enable (OE) input can be used
to place the ten outputs in either a normal logic
state (high or low logic levels) or the
high-impedance state. In the high-impedance
state, the outputs neither load nor drive the bus
lines significantly. The high-impedance state and
increased drive provide the capability to drive bus
lines without need for interface or pullup
components.

DGG OR DL PACKAGE

10E
1Q1
1Q2
GND
1Q3
1Q4
Vee
1Q5
1Q6
1Q7
GND
1Q8
1Q9
1Q10
2Q1
2Q2
2Q3
GND
2Q4
2Q5
2Q6
Vee
2Q7
2Q8
GND
2Q9
2Q10
20E

(TOP VIEW)

1 U56]1CLK
2 55|] 1D1

3 54[]1D2

4 53[] GND
5 52[]1D3

6 51]] 1D4

7 50[] Ve

8 49]] 1D5

9 48|] 1D6

10 47[]1D7

11 46|JGND
12 45|]1D8

13 44]]1D9

14 43[]1D10
15 42[]2D1

16 41]]2D2

17 40[]2D3

18 39[]GND
19  38[]2D4

20  37[]2D5

21 36|]2D6

22 35[]Vee

23 34[]2D7

24  33|]2D8

25 32|]GND
26 31|]2D9

27 30[]2D10
28 29[]2CLK

OE does not affect the internal operation of the flip-flops. Old data can be retained or new data can be entered

while the outputs are in the high-impedance state.

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.

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

The SN74ALVCH16821 is characterized for operation from —40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incorporated.

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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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright 0 1999, Texas Instruments Incorporated
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

FUNCTION TABLE
(each 10-bit flip-flop)

INPUTS OUTPUT
OE CLK D Q
L 1 H H
L 1 L L
L HorlL X Qo
H X X z
logic symbolT
__ 1
10E — X EN2
56
1CLk ————pc1
__ 28
20E — D EN4
29
2CLK ———— P 3
55 1 - 2
1p1 ——— 1D 2v
54 3
1D2
52 5
1D3
51 6
1D4
49 8
1D5
48 9
1D6
47 10
1D7
45 12
1D8
44 13
1D9
43 14
1D10
42 15
2D1 ——— 3D 4v
41 16
2D2
40 17
2D3
38 19
2D4
37 20
2D5
36 21
2D6
34 23
2D7
33 24
2D8
31 26
2D9
30 27
2D10

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

1Q1
1Q2
1Q3
1Q4
1Q5
1Q6
1Q7
1Q8
1Q9
1Q10
201
2Q2
2Q3
204
2Q5
2Q6
2Q7
2Q8
2Q9
2Q10

{’? TEXAS
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

logic diagram (positive logic)

1
D>
1CLK > ||>

r—————_——————————— 1
lone of Ten |
| channels _— |
55 | 2
| 1Q1
1D1 i 1D L~ I
I I
e S S S S — -
To Nine Other Channels
_ 28
20E
29
2CLK ||>
r—————_——————————— 1
lone of Ten |
| channels _— |
42 | 15
I 201
2D1 i 1D L~ I
I I
e S S S S — -

To Nine Other Channels

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

Supply VOt range, VoG - o vt e -0.5Vto4.6V
Input voltage range, V| (See NOte 1) .. ... ot -05Vto4.6V
Output voltage range, Vo (see Notes 1 and 2) ..., -05VtoVee +05V
Input clamp current, LIk (V] S 0) oot e -50 mA
Output clamp current, Iok (VO S 0) v -50 mA
ContinuoUs OUIPUL CUITENT, 10 .« ..ot e e e +50 mA
Continuous current through each Vec or GND ... o +100 mA
Package thermal impedance, 63 (see Note 3): DGG package ....................... ... . ... 81°C/W

DLpackage ........cooiniiiii 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. This value is limited to 4.6 V maximum.
3. The package thermal impedance is calculated in accordance with JESD 51.
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

recommended operating conditions (see Note 4)

MIN MAX UNIT
Vce Supply voltage 1.65 3.6 \%
Vcc=1.65Vt01.95V | 0.65xVce
VIH High-level input voltage Vcc=23Vto27V 1.7 \%
Vcc=27Vto36V 2
Vcc=1.65Vt01.95V 0.35 xV¢ce
VIL Low-level input voltage Vcc=23Vto27V 0.7 \
Vcc=27Vto3.6V 0.8
V| Input voltage Vce \%
Vo Output voltage Vce \Y
Vcc =165V 4
IOH High-level output current Vec=23V — mA
Vcc =27V -12
Vcc=3V —24
Vcc =165V 4
Vcc =23V 12
loL Low-level output current mA
Vcc =27V 12
Vcc=3V 24
At/Av Input transition rise or fall rate 10 ns/\V
TA Operating free-air temperature -40 85 °C
NOTE 4: 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.
*3 15
INSTrEgﬁENTs
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

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

otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYPT  mAX ]| uNIT
loH =—-100 pA 165Vt03.6V |Vcc—0.2
loH =4 mA 165V 1.2
loH = -6 mA 23V 2
VOH 2.3V 1.7 \
loH =-12 mA 27V 2.2
3V 24
loH = —-24 mA 3V 2
loL = 100 pA 1.65Vto3.6V 0.2
loL=4mA 165V 0.45
loL =6 mA 2.3V 0.4
VoL _ 2.3V 0.7 v
loL =12 mA "IV, 04
loL =24 mA 3V 0.55
I V| =Vcc or GND 36V 5 HA
V|=0.58V 165V 25
V=107V 165V -25
V=07V 2.3V 45
ll(hold) V=17V 23V —45 MA
V=08V 3V 75
V=2V 3V 75
V) =0to3.6 Vi 3.6V +500
loz Vo =Vcc or GND 3.6V *+10 HA
Icc V| =Vcc or GND, lop=0 36V 40 pA
Alcc OneinputatVcc —0.6 V,  Otherinputs at Vcc or GND 3Vto3.6V 750 MA
Control inputs 35
Cj - V| =Vcc or GND 3.3V pF
Data inputs
Co Outputs Vo =V or GND 3.3V pF

T All typical values are at Ve = 3.3 V, Ta = 25°C.
¥ This is the bus-hold maximum dynamic current. It is the minimum overdrive current required to switch the input from one state to another.

timing requirements over recommended operating free-air temperature range (unless otherwise
noted) (see Figures 1 through 3)

vec=18v | YCCTY | vee=27v | YOS UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
fclock  Clock frequency § 150 150 150 | MHz
tw Pulse duration, CLK high or low 3.3 33 3.3 ns
tsy Setup time, data before CLK1 4.4 3.9 3.4 ns
th Hold time, data after CLK1t § 0 0 0 ns
8 This information was not available at the time of publication.
3 1
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SN74ALVCH16821

3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 through 3)

PARAMETER FROM o vec =18V VC“—’CO:-ZZ\I/S ) vec=27v VCiCO:-33\-/3 ! UNIT
(INPUT) (OUTPUT)
MIN TYP| MIN MAX| MIN MAX| MIN MAX
fmax T 150 150 150 MHz
thd CLK Q 1 5.8 5.3 1 45| ns
ten OE Q 1 6.6 6.2 1 51| ns
tdis OE Q 1 5.7 5 1 46| ns
1 This information was not available at the time of publication.
operating characteristics, Ta = 25°C
PARAMETER TEST CONDITIONS Vcc=18V |[Vec=25V | Vec=33V UNIT
TYP TYP TYP
c Power. dissipation Outputs enabled Ci =50 bF ¢= 10 MHz t 36 40 .
pd capacitance Outputs disabled L Pr t 22 24 P

T This information was not available at the time of publication.

3-284
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION

Vec =18V
0O 2xVce
S1
O Open
From Output 1kQ / P TEST sS1
Under Test l GND tod Open
CL =30 pF 1kO tpLZ/tPZL 2xVee
(see Note A) I tpHZ/tPZH GND
LOAD CIRCUIT
— ty —
| | Vce
Timing — Vee Input chclz chclz
Input cC ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vee Waveform 1 |
Input % Vcel2 5& Vce/2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— H—P‘—‘ tPHL tpzH —¥ :‘— M Etpz
‘ Output
——— VoH Waveform 2
Output Vcel2 Vccel2 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.
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 tgp.
G.

tp|H and tpy|_ are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVce
500 Q 51/‘ O Open
From Output TEST s1
Under Test l GND tod Open
CL =30 pF
(seeLz Noter;\) s00Q PLZPZL 2xvee
I tpHZ/tpZH GND
LOAD CIRCUIT
—— tw —)%
v | Vce
Timing Vo2 CcC Input XVCch XVCch
Input cc ov ov
‘ VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th \
\ \
Data Vee Output
Input Veel2 Veel2 Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vece Waveform 1 |
Input % Vcel2 Sk Vcel2 Slat2xVce | VoL +0.15V
\ \ oV (see Note B) | T T T VoL
\ \ \
tPLH ——— [—P— tpHL tPzH —¥ ‘“— —» @ teHz
‘ ‘ Output -V,
N OH
VOH Waveform 2 VoH-0.15V
Output Vcel2 Vcel2 S1at GND
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.
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 tgp.
G. tpLH and tpH|_ are the same as tpg.

Figure 2. Load Circuit and Voltage Waveforms
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SN74ALVCH16821
3.3-V 20-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES037C — JULY 1995 — REVISED FEBRUARY 1999

PARAMETER MEASUREMENT INFORMATION
Vec=27VAND 33V £03V

o6V
S1
From Output 500 Q / O Open TEST S1
Under Test GND tpd Open
CL = 50 pF tpLz/tpzL CAY
(see Note A) I 500 Q tpHZ/tPZH GND
LOAD CIRCUIT — tyw —P
| \
\ | 27V
T 27V Input Xl.SV Xl.SV
'ming 15V ov
Input ‘ '
‘ ov VOLTAGE WAVEFORMS
K—H PULSE DURATION
| tsu th \
5 | | 27V
ata Xl.sv >{1.5v Output 27V
Input oV Control
(low-level
VOLTAGE WAVEFORMS enabling) oV
SETUP AND HOLD TIMES
Output \ 3V
————— 2.7V Waveform 1 | ‘
Input Jl.S \% 15V Slat6V ‘ ‘ VoL +0.3V
oV (see Note B) ‘ ‘ —— —— VoL
| | tpzn M = M le—tpz
tPLH —¢—»! —>— tpHL | \
\ \ Output — v
OH
——— VOoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at GND
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, 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.
tp|H and tpy|_ are the same as tpg.

@mmoo0

Figure 3. Load Circuit and Voltage Waveforms
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SN74ALVCH16823
18-BIT BUS-INTERFACE FLIP-FLOP
WITH 3-STATE OUTPUTS

SCES038D — JULY 1995 — REVISED FEBRUARY 1999

® Member of the Texas Instruments DGG OR DL PACKAGE
Widebus O Family (TOP VIEW)
® EPICO (Enha_nced-Performance Implanted ek 1 U s6[] 1CLK
CMOS) Submicron Process 100> s5[] 1CIKEN
® ESD Protection Exceeds 2000 V Per 101(]3 54[] 1D1
MIL-STD-883, Method 3015; Exceeds 200 V GND 14 s3] GND
Using Machine Model (C = 200 pF, R = 0) 102(]s s52[]1D2
® | atch-Up Performance Exceeds 250 mA Per 1Q3 e 51]]1D3
JESD 17 VCC 7 50 ]VCC
® Bus Hold on Data Inputs Eliminates the 1Q4 s 49[] 1D4
Need for External Pullup/Pulldown 15 (]9 48] 1D5
Resistors 1Q6[J10  47[l1D6
® Package Options Include Plastic 300-mil GND[Juu  4e[lGND
Shrink Small-Outline (DL) and Thin Shrink 1Q7{J12  4sfl1D7
Small-Outline (DGG) Packages 1Q8[]1s  44[l1D8
1Q9[J14  43[]1D9
description 2Q1[J1s5  42[]2Dp1
2Q2[J16  41[l2D2
This 18-bit bus-interface flip-flop is designed for 203[]17  4o0[]2D3
1.65-V to 3.6-V V¢ operation. GND [1s 39[]GND
The SN74ALVCH16823 features 3-state outputs 2Q4[l1o  ssfl2p4
designed specifically for driving highly capacitive 2Q5[J20  37[]2D5
or relatively low-impedance loads. This device is 206 21 36|l 2D6
particularly suitable for implementing wider buffer Vee 22 35[]vee
registers, 1/0O ports, bidirectional bus drivers with 2Q7[J2s  34f]2D7
parity, and working registers. 2Q8 [J24 33[]2D8
. GND[]2s  32[JGND
The SN74ALVCH16823 can be used as two 9-bit 209 [l 26 31[] 209
flip-flops or one 18-bit flip-flop. With the — —_—
) 20E[|27  30[] 2CLKEN
clock-enable (CLKEN) input low, the D-type 2eiR M 2s 29[ 201K
flip-flops enter data on the low-to-high transitions

of the clock. Taking CLKEN high disables the
clock buffer, thus latching the outputs. Taking the
clear (CLR) input low causes the 