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4 Pin Configuration and Functions

oE [1] ¥ 18] Ve
oEz [2] 15] MR
N H [14] Do
a1 [4] 13] D1
oz [E] 12] D2
a;[e 11] D3
cp[7 10] E2
GoND [B Eﬁ

J, N, D, or PW Package
16-Pin CDIP, PDIP, SOIC, or TSSOP
Top View
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5 Specifications

5.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)“’

MIN MAX UNIT

Vee Supply voltage -0.5 7 \Y
I Input diode current(@) V|<=0.5VorV,>Vcc+0.5V +20 mA
lok Output diode current(?) Vo<-05VorVg>Vgc+05V +20 mA
lo Output source or sink current per output pin Vo>-05VorVg<Vgc+05V +25 mA

Continuous current through Ve or GND 170 mA
T, Junction temperature 150 °C

Lead temperature (soldering 10s) (SOIC - lead tips only) 300 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

5.2 Recommended Operating Conditions

MIN MAX| UNIT
Vee Supply voltage range HC types 2 6 \
HCT types 4.5 5.5
V| Input voltage 0 Vee \%
Vo Output voltage 0 Vee \%
Vee =2V 1000
t Input rise and fall time Vge = 4.5V 500 ns
Ve = 6V 400
Ta Temperature range -55 125 °C
5.3 Thermal Information
N (PDIP) D (SOIC) NS (SOP) PW (TSSOP)
THERMAL METRIC 16 PINS 16 PINS 16 PINS 16 PINS UNIT
Rgua Jun_ction-t%-)ambient thermal 67 73 64 108 Cc/W
resistance

(1)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report
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5.4 Electrical Characteristics

TR TEST ¥ 25°C —40°C to 85°C | —55°C to 125°C I
©)
CONDITIONS ““ 'MIN TYP MAX | MIN MAX | MIN MAX
HC TYPES
2 1.5 1.5 1.5 \Y
Viy High-level input voltage 4.5 3.15 3.15 3.15 \%
4.2 4.2 4.2 \Y
0.5 0.5 0.5 \
Vi Low-level input voltage 4.5 1.35 1.35 1.35 \Y
6 1.8 1.8 1.8 Vv
loy = — 20pA 1.9 1.9 1.9 \Y
High-level output voltage I = — 20uA 45 a4 44 44 v
CMOS loads OH =~ <YM : : : :
Vouy loy = —20pA 6 5.9 5.9 5.9 \Y
High-level output voltage |lon =—6mA 45 3.98 3.84 3.7 \Y
TTL loads loy = — 7.8mA 5.48 5.34 5.2 Y
loL = 20pA 0.1 0.1 0.1 \
Low-level output voltage —
CMOS loads loL = 20pA 4.5 0.1 0.1 0.1 \
VoL loL = 20pA 6 0.1 0.1 0.1 Vv
Low-level output voltage |loL = 6mA 4.5 0.26 0.33 0.4 \
TTL loads loL = 7.8mA 0.26 0.33 0.4 \Y
Iy Input leakage current Ve or GND +0.1 +1 1 pA
lec Supply current Ve or GND 8 80 160 pA
loz Three-state leakage 6 +0.5 105 +10 uA
current
HCT TYPES
Vi High-level input voltage 4'55;0 2 2 2 \%
ViL Low-level input voltage 4'55;() 0.8 0.8 0.8 Y
High-level output voltage oot = — 20uA 45 44 44 44 v
CMOS loads OoH =~ <L : ' : '
Vo -
High-level output voltage Lot = — BMA 45 3.98 3.84 3.7 v
TTL loads OH=—0m : : : :
Low-level output voltage I = 20uA 45 01 01 01 v
CMOS loads oL = <M : ' : '
Vou
Low-level output voltage I = 6mA 45 0.26 0.33 04 v
TTL loads oL =om : : : :
I Input leakage current Vce and GND 5.5 0.1 +1 11 MA
lec Supply Current Vce and GND 5.5 8 80 160 uA
OneofD0D3 | Y21 15 54 67.5 735 pA
One of ET and 4.5to
= 55 15 54 67.5 73.5 MA
Alge @@ Add_|t|ona| §upp|y current cP 45to 25 2 125 1225 uA
per input pin 55
MR 4510 20 72 90 98| pA
5.5
One of OETand | 4.5to
OE> 55 50 180 225 245 MA
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AT e TEST . 25°C —40°C to 85°C | —55°C to 125°C T
CONDITIONS” | "°° MmN TYP MAX | MIN MAX | MIN MAX
loz Iﬂ:fe‘;'tstate leakage 55 0.5 +5.0 +10|  pA
(1) Vi=VyorV, unless otherwise noted.
(2) For dual-supply systems theoretical worst case (V, = 2.4V, V¢ = 5.5 V) specification is 1.8 mA.
(3) Inputs held at Vgc — 2.1.
5.5 Switching Characteristics
Input t; = 6ns. Unless otherwise specified, C|_ = 50pF
25°C -40°C to -55°C to
PARAMETER Vee(V) 85°C 125°C UNIT
TYP MAX MAX MAX
HC TYPES
2 200 250 300
tog (I:lzct);igatlon delay, clock to 45 170 20 50 60 ns
34 43 51
175 220 265
tod Propagation delay, MR to output 45 120 35 44 53 ns
30 37 45
150 190 225
Propagation delay output enable )
tod to Q (Figure 6) 4.5 12 30 38 45 ns
26 33 38
60 75 90
t Output transition times 4.5 12 15 18 ns
10 13 15
fmax Maximum clock frequency 60" MHz
G Input capacitance 10 10 10 pF
Co Three-state output capacitance 10 10 10 pF
Cpg @ Power dissipation capacitance 5 29 pF
HCT TYPES
tog (I:lzct);igatlon delay, clock to 45 47 40 50 60 ns
tod Propagation delay, MR to output 45 18" 44 55 66 ns
2 150 190 225
Propagation delay output enable <)
tod to Q (Figure 6) 45 14 30 38 45 ns
6 26 33 38
t Output transition times 4.5 15 19 22 ns
fmax Maximum clock frequency 5 60" MHz
Ci Input capacitance 10 10 10 pF
Cpg @@ Power dissipation capacitance 5 34 pF

(1)  Typical value tested at 5V, C, = 15pF.
(2) Cppis used to determine th edynamic power consumption, per package.
(38) Pp=Vce &+ 2 (CL Ve 2 + fo) where f; = Input Frequency, C, = Output Load Capacitance, V¢ = Supply Voltage.
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5.6 Prerequisite For Switching Characteristics

PARAMETER VeelV) 25°C -40°C to 85°C -55°C to 125°C TG
MIN MAX MIN MAX MIN MAX
HC TYPES
2 6 5 4
fmax Maximum clock frequency 4.5 30 24 20 MHz
35 28 24
80 100 120
tw MR pulse width 4.5 16 20 24 ns
14 17 20
80 100 120
tw Clock pulse width 4.5 16 20 24 ns
14 17 20
60 75 90
tsu getto-LéTot(i:r;e, data to clock and 45 12 15 18 ns
10 13 15
3 3 3
th Hold time, data to clock 4.5 3 3 3 ns
3 3 3
0 0 0
ty Hold time, E to clock 4.5 0 0 0 ns
0 0 0
60 75 90
tReM Removal time, MR to clock 4.5 12 15 18 ns
6 10 13 15
HCT TYPES
fmax Maximum clock frequency 4.5 20 16 13 MHz
twiw MR pulse width 4.5 15 19 22 ns
tw Clock pulse width 4.5 25 31 38 ns
tsu Set-up Time, E to clock 4.5 12 15 18 ns
tsu Set-up time, data to clock 4.5 18 23 27 ns
ty Hold time, data to clock 4.5 0 ns
ty Hold time, E to clock 4.5 0 ns
tREM Removal time, MR to clock 4.5 12 15 18 ns
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6 Parameter Measurement Information
tpp is the maximum between tp 1 and tpy
t; is the maximum between t1 4 and try.

L et L
tWL+tWH_E t,C, = 6ns WLTIWH e

Vee
50% 50%
GND

NOTE: Outputs should be switching from 10% V¢ to
90% V¢ in accordance with device truth table. For
fuax, input duty cycle = 50%

NOTE: Outputs should be switching from 10% V¢ to
90% V¢ in accordance with device truth table. FOr
fuax, input duty cycle = 50%

B9 6-1. HC clock pulse rise and fall times and pulse B 6-2. HCT clock pulse rise and fall times and

width .
pulse width
tr=6ns —==| |=-— —=| |=— tf=6ns
tr=6ns —= |- —=| |=—  {r=6ns
V 2.7V v
S0% Y cc INPUT r 13v
INPUT 50% B "
10% 03V GND
¢ GND
t tTHL
THL
INVERTING
INVERTING OUTPUT
QUTPUT —-

—=

. . 6-4. HCT transition times and propagation delay
& 6-3. HC and HCU transition times and times, combination logic

propagation delay times, combination logic
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CLOCK
INPUT

Vee
50%
GND

- THH) —= -ty —=

Vee
50%
GND

DATA
INPUT

ISUH) —e= -— —-

= Tgy)

OuTPUT

REM —»=| |=—
Vee
SET, RESET
OR PRESET

GND

6-5. HC setup times, hold times, removal time,
and propagation delay times for edge triggered
sequential logic circuits

GCL | |- —wm| |- O

3V
GND
-  TH(H) —= - ) =

3v
DATA
INPUT 1.3V 1.3V 1.3V

GND
tSU{HJ —- - —- -— tsuu_}

OUTPUT

v
SET, RESET
OR PRESET

GND

B 6-6. HCT setup times, hold times, removal time,
and propagation delay times for edge triggered
sequential logic circuits

6ns —m=| |=-— —-‘ - bns tp —==| |=— 6ns t —-‘ - 6ns
OUTPUT Vee OUTPUT 27 X1 v
90% DISABLE :
DISABLE 50% N 10 13N 03
M_ GND Ne—— GND
- tp 7 = - tpz| —a| = lpLz =~ - tpz =
OUTPUT LOW /' . 5 QUTPUT LOW
50% TO OFF
TO OFF oo ‘ 0% 13V
= tpyz = = tpzy —= = tpHz ™
90%
OUTPUT HIGH Z S0 OUTPUT HIGH
TO OFF TO OFF 1.3V
OUTPUTS OUTPUTS _p OUTPUTS _mle_ OUTPUTS
ENABLED | OUTPUTS === OUTPUTS ENABLED DISABLED ENABLED

DISABLED ENABLED
B 6-8. HCT three-state propagation delay

B4 6-7. HC three-state propagation delay waveform waveform

OTHER | OUTPUT
INPUTS ) O |C WITH RL = 1k
TIED HIGH | o= THREE- Vce FOR tp 7z AND tpz)
ORLOW o sTATE __T_"gf"* GND FOR tpyz AND tpzy
OUTPUT OUTPUT _T_ 50pF
DISABLE ] =

NOTE: Opend drain waveforms tp 7 and tpz are the same as those for three-state shown on the left. The test
circuit is Output R = 1kQ to V¢, CL = 50pF

B4 6-9. HC and HCT three-state propagation delay test circuit
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7 Detailed Description
7.1 Overview

The CDx4HC173 or CDx4HCT173 high speed three-state quad Dtype flip-flops are fabricated with silicon gate
CMOS technology. They possess the low power consumption of standard CMOS Integrated circuits, and can
operate at speeds comparable to the equivalent low power Schottky devices. The buffered outputs can drive 15
LSTTL loads. The large output drive capability and three-state feature make these parts ideally suited for
interfacing with bus lines in bus oriented systems

The four D-type flip-flops operate synchronously from a common clock. The outputs are in the three-state mode
when either of the two output disable pins are at the logic “1” level. The input ENABLES allow the flip-flops to
remain in their present states without having to disrupt the clock If either of the 2 input ENABLES are taken to a
logic “1” level, the Q outputs are fed back to the inputs, forcing the flip-flops to remain in the same state. Reset is
enabled by taking the RESET (MR) input to a logic “1” level. The data outputs change state on the positive going
edge of the clock.

The '"HCT173 logic family is functionally, as well as pin compatible with the standard LS logic family.

7.2 Functional Block Diagram

o)
m

o
o3

N

MR

Shared Control Logic

One of Four D-Type Flip-Flops

(I

Dx E% [ R
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7.3 Device Functional Modes

% 7-1. Truth Table'"”

INPUTS
DATA | OUTPUT
DATA ENABLE
MR cP
E1 E2 D Q,
H X X X L
L L X X X Qo
L 1 H X X Qo
L 1 X H X Qo
L 1 L L L L
L 1 L L H H

(1) H=High voltage level. L = Low voltage level. X = Irrelevant. T
= Transition from low to high level. Qg = Level before the
indicated steady-state input conditions were established.

(2) When either OE1 or OE2 (or both) is (are) high, the output is
disabled to the high-impedance stat, however, sequential

operation of the flip-flops is not affected.
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8 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operating Conditions. Each V¢ terminal should have a good bypass capacitor to prevent power
disturbance. A 0.1-uF capacitor is recommended for this device. It is acceptable to parallel multiple bypass caps
to reject different frequencies of noise. The 0.1-yF and 1-yF capacitors are commonly used in parallel. The
bypass capacitor should be installed as close to the power terminal as possible for best results.

9 Layout
9.1 Layout Guidelines

When using multiple-input and multiple-channel logic devices inputs must not ever be left floating. In many
cases, functions or parts of functions of digital logic devices are unused; for example, when only two inputs of a
triple-input AND gate are used or only 3 of the 4 buffer gates are used. Such unused input pins must not be left
unconnected because the undefined voltages at the outside connections result in undefined operational states.
All unused inputs of digital logic devices must be connected to a logic high or logic low voltage, as defined by the
input voltage specifications, to prevent them from floating. The logic level that must be applied to any particular
unused input depends on the function of the device. Generally, the inputs are tied to GND or V¢, whichever
makes more sense for the logic function or is more convenient.
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10 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

10.1 Documentation Support
10.1.1 Related Documentation

10.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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10.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
T RTOMEEIL, TNENOI AR IFBLET,
10.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

10.6 Glossary

TI Glossary This glossary lists and explains terms, acronyms, and definitions.

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
5962-8682501EA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55to 125 5962-8682501EA
CD54HC173F3A
5962-8875901EA Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55to 125 5962-8875901EA
CD54HCT173F3A
CD54HC173F Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 CD54HC173F
CD54HC173F.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 CD54HC173F
CD54HC173F3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -551t0 125 5962-8682501EA
CD54HC173F3A
CD54HC173F3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8682501EA
CD54HC173F3A
CD54HCT173F3A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8875901EA
CD54HCT173F3A
CD54HCT173F3A.A Active Production CDIP (J) | 16 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-8875901EA
CD54HCT173F3A
CD74HC173E Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD74HC173E
CD74HC173E.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD74HC173E
CD74HC173M Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl -55t0 125 HC173M
CD74HC173M96 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to0 125 HC173M
CD74HC173M96.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 HC173M
CD74HC173PW Obsolete  Production TSSOP (PW) | 16 - - Call TI Call Tl -55t0 125 HJ173
CD74HC173PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -55t0 125 HJ173
CD74HC173PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to0 125 HJ173
CD74HCT173E Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55to 125 CD74HCT173E
CD74HCT173E.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -55t0 125 CD74HCT173E
CD74HCT173M Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl -55t0 125 HCT173M
CD74HCT173M96 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 HCT173M
CD74HCT173M96.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 HCT173M

@ status: For more details on status, see our product life cycle.
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD54HC173, CD54HCT173, CD74HC173, CD74HCT173 :
o Catalog : CD74HC173, CD74HCT173

o Military : CD54HC173, CD54HCT173

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CD74HC173M96 SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
CD74HC173PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD74HCT173M96 SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

CD74HC173M96 SoIC D 16 2500 353.0 353.0 32.0
CD74HC173PWR TSSOP PW 16 2000 356.0 356.0 35.0
CD74HCT173M96 SoIC D 16 2500 340.5 336.1 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD74HC173E N PDIP 16 25 506 13.97 11230 4.32
CD74HC173E N PDIP 16 25 506 13.97 11230 4.32

CD74HC173E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HC173E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HCT173E N PDIP 16 25 506 13.97 11230 4.32
CD74HCT173E N PDIP 16 25 506 13.97 11230 4.32
CD74HCT173E.A N PDIP 16 25 506 13.97 11230 4.32
CD74HCT173E.A N PDIP 16 25 506 13.97 11230 4.32
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaiala B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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EEXHASEELEEE
TERHRA AVAVIADY R, BF—REERMET—R (T— 22— REBHRET). REVIY—-R(VITLVATHA U EBRE
F) TTUT—2 30 RREFICHETREET RINA A, Web V—)L, Z2HER, TOMOVY—R%E, XRHFIFETZAREENSS
TRROFEFR) BRELTHY, EaESLTREENCNIZBEEHORTRII. FZE0ANUEEOFRERIZEZCVAIBZRIL
. ARNELRBRHICADDSTERLET,

SNSOUY—RA, TFHR A VAVIX VYV HREFERITIRAOBRREBALHEREANOREEZERLELENTT, (1) BEFK
DT TVT—=23VICBLE TFYR AVAVIXYHEROEE. 2) BEZROTSUTr—23 > 0Ok, BRI, 828R, 3) BEFHKROD
T7VTr—2avIlZUTHEEREL. TOMOHSWIREM, EF1UT4, R, ELRBOBEHEANORELERICHETHER
Z, BEEOIKNBIMTESENDELET,

LROZEVY AR, FEBLKEEENDAEMA B ET. ChSsOUY—RARK, VY—ATHAEKTVS TFHR- 1AV
AVVHREERAIZITTIT—230REOBNTOR, THFYA AVAVIADVEZOERZHERICHFELET, Chs50
DY—RAICEALT, kOB TERIZCEXBBIDCERFRELETNTVET, TFHRA A VAVIXDYREZEOHNEEED
SAEVAFREENTVRRTEB Y EEA. BERLE. ChosOUY—RAZASTHEALLERRETZ2H50DBRALIT, BE,
BH, BX, BRECOVT, TEHR AVAVIAXDYB LT ZTORBAZELZICHETZE0EL, TFHR AVAVILXIYE
—tIOEEEEELET,

THFEHRA AZAYNIXYOR@E, TFFA AVAVILADY OBRGERHE, B ticom®HrDND THEHR A VAVILADY
HROBEEREENVTIhAZBU TRUIZIEATESFENOTTRHEIATVET, TFHRA 1VAVIXIYNFhs5DYY
—AZRMIRZ LR, BAETID TFTRA AVAVIADY ORAFCBEORIEOHEDVLAPEEZERIZENTRH Y £
/LO

BEBEFVABIENMKRERLFREFEEZRELLBETE, TFHR AVAVIAVYRBThSICERERBA, EBELET,
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