'E Ordering & Technical

6 o quality

13 TEXAS
INSTRUMENTS

documentation

Design & E Support &
development training

SN74LV175A
JAJSPF4J — APRIL 1998 — REVISED MARCH 2023

SN74LV175A J ) FH#esE. Vv D347 -2y F-o0yr

18#Ek

+ 2V~55V M Ve TEME
« B Kty 7.5ns (5V K)
< 0.8V (Vgg = 3.3V, Ta =25°C)
o EBEVoy (HAVoy7&—>1—N)
> 2.3V (Vg = 3.3V, Ta =25°C)
o g G KW EBRAND—H DT> E—RTOEMEE
HR—K
s IXNTOR—KNTREE—REEEEZTR—b
« 2L-)HHE®AL4DOZUYS 7OYS
%= NE
2F77Vr—>3>
e NVT77 LPARFLEBRANL—Y: LYAX
e Y7h LPRAZ
s NZ—2- DIXRL—2&

IBE

SN74LV175A 7*/N4 A&, 2V ~55V O Ve TH
ETBDLSICRRFTENLEITDYRD B4 TV
v7 JOYTTY. CNSOFNAL AR, E4L Y
N- 2UF7 (CLR) AB &, 70y 7 7Oy 7 h

SOEMEIZRBATVET,

NY 718
TN AES Ny r—= st A X (AFF)

SOIC (16) 9.9mm x 3.9mm
SOP (16) 10.3mm x 1.95mm

SN74LV175A
TSSOP (16) 5mm x 4.4mm
TVSOP (16) 3.6mm x 4.4mm

WER (EWE)

HEEROTIHRACODVTOBREZBRL-COBERE, RAOHELZRRT2ENTEENICEELTVZ2E0TY, Y TIERSEEROZHER
&, www.ticom THETE, TORABHEILBEENET, TITEREROEBES I CZYMICDEXL TR —YRIEVELELA, RBORKREERE
DEIC I, BDTFBRFRMOEEBERECSBKEEVETLOSBBLVVAELET,

English Data Sheet: SCLS400

%%ﬁﬂl


https://www.ti.com/product/ja-jp/sn74lv175a?qgpn=sn74lv175a
https://www.ti.com/ja-jp/lit/pdf/JAJSPF4
https://www.ti.com/product/ja-jp/SN74LV175A?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/SN74LV175A?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/SN74LV175A?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/SN74LV175A?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCLS400

I3 TEXAS
SN74LV175A INSTRUMENTS
JAJSPF4J — APRIL 1998 — REVISED MARCH 2023 www.ti.com/ja-jp
Table of Contents
TR e 1 8 Detailed Description..................ccccoeooveveeeeieiecee 10
2T T VT =2 1 8.1 OVEIVIBW. ...ttt 10
BB . e 1 8.2 Functional Block Diagram...........ccccceveriiiiinieeeinnennn 10
4 Revision History.............cccooiiii e, 2 8.3 Feature Description...........ccccvvreeeiiiee i 11
5 Pin Configurations and Functions................................. 3 8.4 Device Functional Modes..........ccccoiiiiiiiiiiiiieeees 11
6 Specifications..............cccooiiiiiiiii 4 9 Application and Implementation.................................. 12
6.1 Absolute Maximum Ratings.........c.cccocveviiiiinieeeniinnes 4 9.1 Application Information...........cccccciriiiiniiiie, 12
6.2 ESD RatiNgS.....cocuveiiiiieiiie et 4 9.2 Typical Application..........cccccvieriiiiiieiee e 12
6.3 Recommended Operating Conditions............c.cccouee... 5 9.3 Power Supply Recommendations..............ccccccevnee. 13
6.4 Thermal Information.............ccceviiinicii e 5 9.4 LayOuUL.....c..eeiiiiie e 13
6.5 Electrical Characteristics............cccovveiiniiiiiiieeinieees 5 10 Device and Documentation Support.......................... 14
6.6 Timing Requirements, Vec =25V +0.2V................. 6 10.1 Documentation Support..........cccoveeieiiiiiiieie e, 14
6.7 Timing Requirements, Vcc =3.3V £0.3V.....ocoonee. 6 10.2 Receiving Notification of Documentation Updates.. 14
6.8 Timing Requirements, Vec =5V 0.5V, 7 10.3 Support RESOUICES..........oeevieiiiiiieee e 14
6.9 Switching Characteristics, Voc =25V +0.2V........... 7 10.4 Trademarks.........coooiiiiiiie e 14
6.10 Switching Characteristics, VCC =35V 0.3V ...... 7 10.5 Electrostatic Discharge Caution...............cccceviieens 14
6.11 Timing Requirements, Vcc =5V 0.5 V... 8 10.6 GlOSSANY...ccueeeeiiiie ettt 14
6.12 Noise Characteristics.........cccccveeiiiiiiieiiiiieee e 8 11 Mechanical, Packaging, and Orderable
6.13 Operating CharacteristiCs...........cccceerieeeriieeiiieeee 8 Information...............ccco i 14
7 Parameter Measurement Information............................ 9
4 Revision History
ERESRBRORFRIGIZRLTVEY, TOGFIBEREEERICELUTVET,
Changes from Revision | (January 2023) to Revision J (March 2023) Page
» Updated thermal values for PW package from RBJA = 108 to 138.7, all values in °C/W...........cccoiieinnenennnnn. 5
Changes from Revision H (December 2022) to Revision | (January 2023) Page
s "RERWBTTVT—232, w023, TLATIRNGL . TEDO#EE, R, "EVEBH. BfZ

L1 1 OO SO SRS TRRPROTRS 1
Changes from Revision G (April 2005) to Revision H (December 2022) Page
s XEEEIDESTR, B, HES RO ER E EH .ot 1
2 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: SN74LV175A

English Data Sheet: SCLS400


https://www.ti.com/product/ja-jp/sn74lv175a?qgpn=sn74lv175a
https://www.ti.com/ja-jp/lit/pdf/JAJSPF4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPF4J&partnum=SN74LV175A
https://www.ti.com/product/ja-jp/sn74lv175a?qgpn=sn74lv175a
https://www.ti.com/lit/pdf/SCLS400

13 TEXAS
INSTRUMENTS SN74LV175A
www.ti.comlja-jp JAJSPF4J — APRIL 1998 — REVISED MARCH 2023

5 Pin Configurations and Functions

CLR[] 1 U16]Vcc
1afl2 1sfl4Q
1Q(] 3 14]] 4Q
104 13]] 4D
2D[]s 12[] 3D
2Q[s 1] 3Q
2] 10f] 3Q
GND[] s o] cLK

5-1. D, DGV, NS, or PW Package (Top View)

3% 5-1. Pin Functions

e PIN NEE TYPE DESCRIPTION
1 CLR I Clear Pin
2 1Q (0] 1Q Output
3 1Q o] 1Q Output
4 1D | 1D Input
5 2D | 2D Input
6 2Q 0 2Q Output
7 2Q (0] 2Q Output
8 GND — Ground Pin
9 CLK | Clock Input
10 3Q (0] 3Q Output
11 3Q o] 3QOutput
12 3D | 3D Input
13 4D | 4D Input
14 4Q o 4QOutput
15 4Q (0] 4Q Output
16 Vee — Power Pin
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6 Specifications
6.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Vee Supply voltage range -0.5 7 \
V, Input voltage range -0.5 7 \Y
Vo Voltage range applied to any output in the high-impedance or power-off state -0.5 7 \%
Vo Output voltage range -0.5 Vee +0.5 \%
lik Input clamp current V<0 —20 mA
lok Output clamp current Vo <0 =50 mA
lo Continuous output current Vo =0to Ve +25 mA
Continuous current through Ve or GND 50 mA
Tstg Storage temperature range -65 150 °C
6.2 ESD Ratings
VALUE UNIT
Human-Body Model (A114-A) +2000
V(Esp) Electrostatic discharge Machine Model (A115-A) +200 \Y
Charged-Device Model (C101) +1000
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6.3 Recommended Operating Conditions

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

MIN MAX| UNIT
Vee Supply voltage 2 5.5 \%
Vee=2V 1.5
Vee=23Vto 27V Vee x 0.7
Viy High-level input voltage Vv
Vec=3Vto 36V Vee x 0.7
Vec=45V1t0o55V Vee x 0.7
Vee=2V 0.5
Vi Low-level input voltage Voc=23Vi027V Vo x 03 \%
Vec=3Vto36V Vee x 0.3
Vec=4.5V1t055V Vee x 0.3
V, Input voltage 0 5.5 \%
Vo Output voltage 0 Vee \%
Vee=2V -50 MA
lon High-level output current Voc=23VI02.7V 2
Vee=3Vto3.6V -6 mA
Vec=45V1t055V -12
Vec=2V 50 PA
Vee=23Vto 27V 2
loL Low-level output current
Vec=3V1to3.6V 6 mA
Vec=45Vto55V 12
Vee=23Vto 27V 200
At/Av Input transition rise or fall rate Vec=3Vito3.6V 100 ns/V
Vec=45V1t0o55V 20
Ta Operating free-air temperature —40 85 °C
6.4 Thermal Information
THERMAL METRIC o ‘ o8 ‘ i ‘ NS ‘ PW UNIT
16 PINS
Rosa \ Junction-to-ambient thermal resistance 73 \ 82 \ 20 \ 64 \ 138.7 °*CIW
6.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT
lop = 50 pA 25\é t\j’ Vg — 0.1
Vou lon =—-2 mA 2.3V 2 Vv
lon =—6 mA 3V 248
lon =-12 mA 45V 3.8
loL = 50 pA 2vve 01
VoL loL =2 mA 2.3V 0.4 vV
loL =6 mA 3V 0.44
loL =12 mA 45V 0.55
! V=55V or GND e SLI
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over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYP MAX| UNIT
lec V| =Vgcor GND, lo=0 55V 20 MA
loff ViorVo=0t05.5V oV 5| pA
Ci V| = VCC or GND 3.3V 1.4 pF
6.6 Timing Requirements, Vcc =25V 0.2V
over recommended operating free-air temperature range (unless otherwise noted)

Ta =25°C SN74LV175A
UNIT
MIN MAX MIN MAX
CLR low 6
tw Pulse duration ns
CLK high or low 6.5 7
Data 7.5
tsu Setup time before CLK? ns
CLR inactive 7.5
th Hold time, data after CLK? 0.5 1 ns
6.7 Timing Requirements, Vcc =3.3V 0.3V
over recommended operating free-air temperature range (unless otherwise noted)
Ta=25°C SN74LV175A
UNIT
MIN MAX MIN MAX
CLR low 5 5
tw Pulse duration ns
CLK high or low 5 5
Data 5 5
tsu Setup time before CLK? ns
CLR inactive 5 5
th Hold time, data after CLK? 1 1 ns

6

Submit Document Feedback

Product Folder Links: SN74LV175A

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SCLS400


https://www.ti.com/product/ja-jp/sn74lv175a?qgpn=sn74lv175a
https://www.ti.com/ja-jp/lit/pdf/JAJSPF4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPF4J&partnum=SN74LV175A
https://www.ti.com/product/ja-jp/sn74lv175a?qgpn=sn74lv175a
https://www.ti.com/lit/pdf/SCLS400

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

SN74LV175A

JAJSPF4J — APRIL 1998 — REVISED MARCH 2023

6.8 Timing Requirements, Vcc =5V 0.5V

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

Ta =25°C SN74LV175A
UNIT
MIN MAX MIN MAX
CLR low 5 5
tw Pulse duration ns
CLK high or low 5 5
Data 4 4
tsu Setup time before CLK? - - ns
CLR inactive 5 5
th Hold time, data after CLK?} 1 1 ns
6.9 Switching Characteristics, Vcc =2.5V 0.2V
over recommended operating free-air temperature range (unless otherwise noted)
Ta =25°C SN74LV175A
PARAMETER Aol 1 He)do A UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX
CL=15pF 50 105 45
frax MHz
C_ =50 pF 40 80 35
tod CLR Any 7.9 16.6 1 20| ns
C|_ =15 pF
tog CLK Any 9.3 18.8 1 22| ns
tsk(o) CLR Any 10.4 216 1 255| ns
tpHL CLK Any CL =50 pF 12 23.3 1 27 ns
tsk(o) 2 2 ns
over operating free-air temperature range (unless otherwise noted)
6.10 Switching Characteristics, VCC=3.5V£0.3V
over recommended operating free-air temperature range (unless otherwise noted)
Ta =25°C SN74LV175A
PARAMETER FROM To LOAD A UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX
CL=15pF 90 155 75
frmax MHz
CL =50 pF 50 120 45
CLR 5.5 10.1 1 12
Any C_=15pF ns
) CLK 6.5 11.5 1 13.5
P CIR 74 136 1 15.5
Any C_=50pF ns
CLK 8.4 15 1 17
tsk(o) C_ =50 pF 15 15| ns
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6.11 Timing Requirements, Vcc =5V 0.5V

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

Ta =25°C SN74LV175A
PARAMETER 7ol 1 okt A UNIT
(INPUT) (OUTPUT) CAPACITANCE MIN TYP MAX MIN MAX
CL=15pF 150 215 125
frax MHz
C_ =50 pF 85 165 75
CLR 3.7 6.4 1 7.5
Any C_=15pF ns
) CLK 4.6 7.3 1 8.5
pd CIR 53 8.4 1 95
Any C_=50pF ns
CLK 6 9.3 1 10.5
tsk(o) C_=50pF 1 1 ns

6.12 Noise Characteristics
VCC =33V, CL =50 pF, TA =25°C

PARAMETER MIN TYP MAX UNIT
VoLp) Quiet output, maximum dynamic Vg 0.3 0.8 \%
VoLw) Quiet output, minimum dynamic Vg, -0.3 -0.8 \%
VoHv) Quiet output, minimum dynamic Voy 3 \%
ViHD) High-level dynamic input voltage 2.31 \%
ViLp) Low-level dynamic input voltage 0.99 \%

6.13 Operating Characteristics

Tp=25°C
PARAMETER TEST CONDITIONS Vece TYP  UNIT
C P dissipati it C_ =50 pF f=10 MH 33V 13 F
ower dissipation capacitance = = z
P P P LES0P 5V s P
8 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated
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7 Parameter Measurement Information

From Output Test

Under Test Paoint

CL
(see Note A) ’I‘

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

L ty »
|
| _ Vee
Input :XSIJ% Vee XSIJ% Vee
ov
VOLTAGE WAVEFORMS
PULSE DURATION
—————— Vee
Input 50% Ve 50% Ve
| | ov
| |
tPLH —¢—» > tPHL
| | ——— VoH
In-Phase | 50% VCC 50% VCC
Output 1
| | VoL
tPHL — 14— H—F:— tPLH
| V
Out-of-Phase \ | / OH
Output 50% Ve 50% Vce
——— VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

A. C_includes probe and jig capacitance.

From Output
Under Test l

CL
(see Note A) J:

;-C’ Vee
_ s1 -
Ru1ka 27 © Open TEST S1
' G GND tPLHMPHL Open
tPLZItPZL Vcc
tPHZ/tPZH GND
Open Drain Vee

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN OUTPUTS

Vce
Timing Input 50% Viee
! ov

4+——»—th
tsy —4 >
| ————————— Vee
Data Input 50% Ve 50% Voo
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Vce
('.t‘.:::ur:tprﬁ Xjﬂ% Vee XSIJ% vee oy

|
— *—
Output PzL | I PLZ

|
N =Vcc
Waveform 1 I | -
S1atVce L OXSVee /o Losy
| oL
(see Note B) | - VoL

, |
tozH—» = > ld—lPHz

Output I - Vo
Waveform 2 50% Ve VoH-0.3V
S1 at GND 0V
(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

LOW- AND HIGH-LEVEL ENABLING

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 < 1 MHz, Z5 =50 Q, t, < 3 ns,

tf53 ns.

tpLz and tpyz are the same as tgjs.
tpzL and tpzy are the same as tg,.
tpHL and tp 4 are the same as tpq.

Iemmo

All parameters and waveforms are not applicable to all devices.

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

7-1. Load Circuit and Voltage Waveforms
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8 Detailed Description
8.1 Overview

The SN74LV175A device is an octal D-type flip-flop designed for 2 V to 5.5 V V¢ operation.

Information at the data (D) inputs meeting the setup time requirements is transferred to the outputs on the
positive-going edge of the clock (CLK) pulse. Clock triggering occurs at a particular voltage level and is not
directly related to the transition time of the positive-going edge of CLK. When CLK is at either the high or low
level, the D input has no effect at the output.

This device is a positive-edge-triggered flip-flop with direct clear (CLR) input. Information at the data (D) inputs
meeting the setup time requirements is transferred to the Q outputs on the positive-going edge of the clock
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no
effect at the output.

The SN74LV175A device is fully specified for partial-power-down applications using I The |l circuitry disables
the outputs, preventing damaging current backflow through the devices when they are powered down.

8.2 Functional Block Diagram

8-1. Logic Diagram (Positive Logic)
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8.3 Feature Description
8.4 Device Functional Modes

5 8-1. Function Table

INPUTS OUTPUTS

CLR CLK D Qo Q
L X X L H
H P H H L
H P L L H
H L X Qo Q
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9 Application and Implementation

Pz 3

RTo7705—>3 ERE. TIORRARIEEINDEOTREELS, TITERTOERMET LG
TEMERIEVELEEA, EYOENICHIZHRAOEEMEICOVTR, SEROEETHILT
WEEKZELBNERT, SEREEHIORARREZRIALTANIZZET, JATLADMEEZE
RIDBENBY)ET,

9.1 Application Information

The SN74LV175A is a low-drive CMOS device that can be used for a multitude of bus interface type applications
where the data needs to be retained or latched. The low drive and slow edge rates will minimize overshoot and
undershoot on the outputs. The inputs are tolerant to 5.5 V at any valid Vc. This feature makes it Ideal for
translating down to the V¢ level. Figure 9-2 shows the reduction in ringing compared to higher drive parts such
as the AC or LVC families of logic parts.

9.2 Typical Application

Regulated 5
G *

T
<

CLR Vee
CLK + U
1D 1Q
P or [ . . HC ,
™ ] . System Logic
System Logic ™ L . LEDs

ED 8O

GND

9-1. Typical Application Schematic

9.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Care should be taken to avoid bus
contention because it can drive currents that would exceed maximum limits. The high drive will also create
fast edges into light loads so routing and load conditions should be considered to prevent ringing.

9.2.2 Detailed Design Procedure

1. Add a decoupling capacitor from V¢ to GND. The capacitor needs to be placed physically close to the
device and electrically close to both the V¢ and GND pins. An example layout is shown in the Layout
section.

2. Ensure the capacitive load at the output is < 50 pF. This is not a hard limit; it will, however, ensure optimal
performance. This can be accomplished by providing short, appropriately sized traces from the SN74LV175A
to one or more of the receiving devices.
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3. Ensure the resistive load at the output is larger than (V¢ / loimax)) Q- This will ensure that the maximum
output current from the Absolute Maximum Ratings is not violated. Most CMOS inputs have a resistive load
measured in MQ; much larger than the minimum calculated previously.

4. Thermal issues are rarely a concern for logic gates; the power consumption and thermal increase, however,
can be calculated using the steps provided in the application report, CMOS Power Consumption and Cpd
Calculation.

9.3 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the
Recommended Operating Conditions table.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a
single supply, a 0.1 yF capacitor is recommended. If there are multiple V¢ terminals then 0.01 pF or 0.022 uF
capacitors are recommended for each power terminal. It is ok to parallel multiple bypass capacitors to reject
different frequencies of noise. 0.1 yF and 1.0 pF capacitors are commonly used in parallel. The bypass capacitor
should be installed as close to the power terminal as possible for the best results.

9.4 Layout

9.4.1 Layout Guidelines

When using multiple bit logic devices, inputs should not float. In many cases, functions or parts of functions of
digital logic devices are unused. Some examples are when only two inputs of a triple-input AND gate are used,
or when only 3 of the 4-buffer gates are used. Such input pins should not be left unconnected because the
undefined voltages at the outside connections result in undefined operational states.

Specified in the Layout Example for SN74LV175A are rules that must be observed under all circumstances. All
unused inputs of digital logic devices must be connected to a high or low bias to prevent them from floating. The
logic level that should be applied to any particular unused input depends on the function of the device. Generally
they will be tied to GND or V¢, whichever makes more sense or is more convenient. It is acceptable to float
outputs unless the part is a transceiver.

9.4.1.1 Layout Example

V, ND
Recommend GND flood fill for cc G

improved signal isolation, noise

reduction, and thermal dissipation [.]

0.1 uF Bypass capacitor
placed close to the
device

1Q 1 8Q
1D [ o 1180] 8D
Unused input 4~ |-, 3 o
tiedto GND 2D [Jié 177} 7D
Unused output oq [3s 160771 7Q
left floating e |
3Q [r6i GND i15{ | 6Q
3D |37 14| 6D
4p [3si ® 1s77] 8D
4Q |19~ o 1207 5Q
10} 11
Avoid 90° GND  CLK

corners for
signal lines

9-2. Layout Example for SN74LV175A
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10 Device and Documentation Support
10.1 Documentation Support
10.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, CMOS Power Consumption and Cpd Calculation application report
« Texas Instruments, Thermal Characteristics of Standard Linear and Logic (SLL) Packages and Devices
application report

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.

10.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

10.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
FTRNTCOBEERK., ThEFIhOFREEICRELET,

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
Tl 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 ©)
@ )
SN74LV175AD Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 LV175A
SN74LV175ADGVR Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175ADGVR.A Active Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175ANSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74LV175A
SN74LV175ANSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74LV175A
SN74LV175APW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 85 LV175A
SN74LV175APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV175A
SN74LV175APWT Obsolete Production TSSOP (PW) | 16 - = Call Tl Call Tl -40 to 85 LV175A

@ status: For more details on status, see our product life cycle.

@ Mmaterial 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.
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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.
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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 O OO0 O 00 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)

SN74LV175ADGVR TVSOP DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74LV175ADR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN74LV175ANSR SOP NS 16 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
SN74LV175APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 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)
SN74LV175ADGVR TVSOP DGV 16 2000 353.0 353.0 32.0
SN74LV175ADR SoIC D 16 2500 340.5 336.1 32.0
SN74LV175ANSR SOP NS 16 2000 353.0 353.0 32.0
SN74LV175APWR TSSOP PW 16 2000 353.0 353.0 32.0
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MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 1
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
14 16 20 24 38 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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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.
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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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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS

www.ti.com




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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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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