Ordering & Technical Design & Support & S s
E quality documentation development E training ZE Gk

13 TEXAS SN74HCS137
INSTRUMENTS JAJSPUBA — SEPTEMBER 2020 — REVISED JUNE 2021

SN74HCS1373-8 SA >+ FA—¥ ITRINF IV OY, FRVLR - SyFH
EU®azy b FfUAANORTE

1 BR IHE
o JRWENWEEERD  2V~6V SN74HCS137 1%, v F - TRLAA S 1 DO OH
o Ta3ybNHATNCIVEED ANE ZE-13 /4 JIARE—T (Gp). BEN 1 DDT V747 LOW H )=
ADENATE FIZH I Fa—7" (G q) Zfifiz7= 3-8 FTa—&TT, FTvF A%
s RWHEED —7JL (LE) AS17S LOW DA | ZOF A AFEHED
— lcc:100nA (FRYE(E) 3-8 Fa—XLLTEIMELET, IvF A %x—7 /L (LE)
— ADV—7&if: £100nA (FRIE(E) ASIH HIGH D8, 7RL AT o F IZLLRT O R RE %
. 6V T17.8mA O HERENAE FLET, WFRDORRE—T ALY H A L
o PRARJE PHIE E#PH : —40°C~+125°C, T, e, T _TOH T HIGH kBBl SvEd, W
s ~ TUNFEIEE DA —7 ALY T B R =
277V5—>a> NTODEA LISHL. IR ST DB 25 LOW T
o T X NRREHFFTEHAEY T S, RDEIR V. FOMOFTTHOH L HIGH T,
o FuT L IMT IV —ar O I ONLER O
3 FNA AER
o T —HDHRIE B B Rybr— () AR AR (2AFF)
SN74HCS137PW TSSOP (16) 5.00mm x 4.40mm
SN74HCS137D SOIC (16) 9.90mm x 3.90mm

(1) FAAEER T RTOR =IO TUE, ZOT —Z Y —hD
KEIZHHEFRESRLTIIES,

Low Power Noise Rejection Supports Slow Inputs
Input Voltage |3 § 5% 58
Waveforms =2 =2 =2
Input Voltage Time Time
Standard A Y s
CMOS Input . < .3
3 2 2
2 38 3%
Response g 3 3
s —- - s
Waveforms Input Voltage Time Time
Schmitt-trigger 4 2 24
CMOS Input 5 5 s
3 g > 2.k >
Response EZ s §T s §
Waveforms @ e ° . » ° :
Input Voltage Time Time

,

YaZXy b FUHANDHIR

SEERRO TIREZ OV TONE TR L 2O BT, M OMZE LR T2 B A THEEAICRIL TOSb 0T, B4 5 IERRSGFRR O ST #H,
www.ti.com TR T&, ZONENFEICEIESNET, TI CIEBROEMMLES I ORSO>S EL UT—ERIEV 2L E A, ERORE2EO/NIT, 47
TR ORI A Z S <IESWET IO BV ZLET,

English Data Sheet: SCLS831


https://www.ti.com/product/ja-jp/sn74hcs137?qgpn=sn74hcs137
https://www.ti.com/ja-jp/lit/pdf/JAJSPU6
https://www.ti.com/product/ja-jp/SN74HCS137?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/SN74HCS137?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/SN74HCS137?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/SN74HCS137?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SCLS831

SN74HCS137
JAJSPUBA — SEPTEMBER 2020 — REVISED JUNE 2021

4 Revision History............ccccooiiiii
5 Pin Configuration and Functions...................ccccccoon.
6 Specifications................ccccooiiiiii
6.1 Absolute Maximum Ratings.........cccccoeeviieiiiieneniieeene
6.2 ESD RatiNgS....cciueeiiiiie it
6.3 Recommended Operating Conditions............c.ccccuee...
6.4 Thermal Information ...........ccccoeeiiiieeiiiiiiee e
6.5 Electrical Characteristics...........ccccovieriniiiiiieeiiiieee
6.6 Timing CharacteristiCs ...........cccvveveieiiiiiiie e
6.7 Switching CharacteristiCs ..........cccccovveveiiiiniiieeiieee
6.8 Operating Characteristics.............ccccevvieeeiiiee i
6.9 Typical CharacteristiCs.........cc.oceveriiiiiiieiiiiieeciee e
7 Parameter Measurement Information............................
8 Detailed Description..............ccoooviiiiiiiiiiin e,
8.1 OVEIVIEW. ..ottt
8.2 Functional Block Diagram............ccccovvevieeiiiiiieeeeeenns

Table of Contents

4 Revision History

HERE SRR ORFIIUFT 2R L TOE T, TOUGTIBIEIZRGEMUZHEL T ET,
Changes from Revision * (September 2020) to Revision A (May 2021)

I3 TEXAS

INSTRUMENTS
www.ti.com/ja-jp

8.3 Feature Description............ccceviieeeiiiiciiii e 9
8.4 Device Functional Modes..........ccccooiiiiiiiiiiiiieees 11

9 Application and Implementation.................................. 12
9.1 Application Information...........cccccooiriiiiniiiee, 12
9.2 Typical Application..........cccccvierieiiiiiieee e 12
10 Power Supply Recommendations.............................. 15
T LAYOUL.....cooiiii e 15
11.1 Layout Guidelines...........cccovieeeiiiiiiniiie e 15
11.2 Layout Example..........ccoooiiiiiiiiiiiii e 15
12 Device and Documentation Support.......................... 16
12.1 Documentation SUppOrt........cccccvverrieeiriieeeiiee e 16
12.2 R 2 A MO BEFHB AT ID T E e 16
123 HAR =R U =R e, 16
12.4 Trademarks.........ccooiiiiiiiie e 16
12.5 BRI B T DR T H e 16
126 FHEBEE e 16

13 Mechanical, Packaging, and Orderable

Information................oo 17
Page

o WBE |2/ al TUTOEREITWEL, [ZOT RARAIZBRED 3-8 Ta—X L TEMELET | OEFTIZOW
T, LLETOTHIGH | 2 TLOW [ ATVER X LT, [T R AT 9T I XLARTORBEZHERF L 97 ) O T DU T, LARI
D TLOW J Z THIGH JE T A U 2 LTy oo ettt 1

o BAMEICT D0, 77747 HIGH DTy F <A 2 —T )Lt 4 (LE) 2727747 LOW (LE) ICZE W, #8552 F
Lervar EUELEOE(, E O, AT REDFR AT U T EEOE BET ay X TR AD

BEREE—R, RRRT TV —var TV —2al il LAT Ml 1
» The following change was made in the overview section. Swapped "high" for "low" before, "the circuit

functions as a normal one-of-eight decoder". Swapped "low" for "high" before, "the address latches will

maintain their PrevioUs SateS"...... ... . e e e e e et ee e e e e e e e e s e e e aeeeeeeaaeeeaean 9

2 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: SN74HCS137

English Data Sheet: SCLS831


https://www.ti.com/product/ja-jp/sn74hcs137?qgpn=sn74hcs137
https://www.ti.com/ja-jp/lit/pdf/JAJSPU6
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPU6A&partnum=SN74HCS137
https://www.ti.com/product/ja-jp/sn74hcs137?qgpn=sn74hcs137
https://www.ti.com/lit/pdf/SCLS831

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

SN74HCS137
JAJSPUBA — SEPTEMBER 2020 — REVISED JUNE 2021

5 Pin Configuration and Functions

Ao CTH10 16 13 Vee
A C1T2 1513 Y,
A, CI]3 14Dy,
LE 14 BEDOY,
G, 15 12y,
Gy T 6 ME3 Y,
Y, T 7 1013 Y5
GNDCT 8 ol ve

D or PW Package 16-Pin SOIC or TSSOP Top View

# 5-1. Pin Functions

PIN
zgm or TSSOP AT 110 DESCRIPTION
1 Ag | Address select 0
2 A4 | Address select 1
3 Ao | Address select 2
4 LE | Latch enable, active low
5 G | Strobe input 1, active low
6 Go | Strobe input 0
7 Y7 O Output 7
8 GND — Ground
9 Ye (0] Output 6
10 Ys o Output 5
1 Y4 (e} Output 4
12 Y3 (6] Output 3
13 Y, O Output 2
14 Y4 (6] Output 1
15 Yo (0] Output 0
16 Vee — Positive supply
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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 -0.5 7 \Y
Ik Input clamp current(?) Vi<-0.5VorV,>Vec+05V +20 mA
lok Output clamp current(@ V|<-0.5VorV,>Vec+05V +20 mA
lo Continuous output current Vo =0to Ve +35 mA

Continuous current through Ve or GND 170 mA
T, Junction temperature(®) 150 °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.

(3) Guaranteed by design.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/ +4000
JEDEC JS-001("

V(Esp) Electrostatic discharge - \%
Char.g'ed-'dewce model (CDM), per JEDEC +1500
specification JESD22-C101(2)

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT

Vee Supply voltage 2 5 6 \Y

V| Input voltage Vee \%

Vo Output voltage Vee \%

Ta Ambient temperature -40 125 °C

6.4 Thermal Information
SN74HCS137
THERMAL METRIC(") PW (TSSOP) D (SOIC) UNIT
16 PINS 16 PINS

Resa Junction-to-ambient thermal resistance 141.2 122.2 °C/W

ReJcitop) Junction-to-case (top) thermal resistance 78.8 80.9 °C/W

Raus Junction-to-board thermal resistance 85.8 80.6 °C/W

Wr Junction-to-top characterization parameter 27.7 40.4 °C/W

Y Junction-to-board characterization parameter 85.5 80.3 °C/W

Rauc(bot) Junction-to-case (bottom) thermal resistance N/A N/A °C/W

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

report.
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6.5 Electrical Characteristics
over operating free-air temperature range; typical values measured at T = 25°C (unless otherwise noted).

PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT
2V 0.7 1.5
Vs Positive switching threshold 45V 1.7 3.15| V
6V 2.1 4.2
2V 0.3 1.0
V. Negative switching threshold 45V 0.9 22|V
6V 1.2 3.0
2V 0.2 1.0
AV |Hysteresis (Vs - Vo)1) 45V 0.4 14 V
6V 0.6 1.6
lon =-20 A 2Vto6V Veg—0.1 Ve —0.002
Von | High-level output voltage Vi=VigorVi |loy=-6 mA 45V 4.0 4.3 Vv
loy=-78mA |6V 54 5.75
loL =20 pA 2Vto6V 0.002 0.1
VoL |Low-level output voltage Vi=ViyorV |lop=6mA 45V 0.18 0.30| V
loL =7.8 mA 6V 0.22 0.33
I Input leakage current V| =Vgcor0 6V +100 +1000| nA
lec Supply current Vi=Vcgcor0,lp=0 6V 0.1 2| pA
Ci Input capacitance 2Vto6V 5| pF

(1)

Guaranteed by design.

6.6 Timing Characteristics
C, = 50 pF; over operating free-air temperature range (unless otherwise noted). See Parameter Measurement Information.

PARAMETER

Vee

Operating free-air temperature (T,)

25°C

—40°C to 125°C

MIN

MAX MIN MAX

UNIT

Pulse duration

LE pulse width

2V

45V

6V

ns

Setup time

A, to LE setup time

2V

45V

6V

ns

Hold time

A, to LE hold time

2V

45V

6V

Al p|lwlw ool

ol O|N|N|©

ns
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6.7 Switching Characteristics
C. = 50 pF; over operating free-air temperature range (unless otherwise noted). See Parameter Measurement Information.

Operating free-air temperature (T,)
PARAMETER FROM TO Vee 25°C —40°C to 125°C UNIT

MIN TYP MAX MIN TYP MAX
2V 17 35 51
An Y 45V 7 14 20
6V 6 12 17
2V 15 30 48

tod Propagation delay GorG Y 45V 7 11 17| ns
6V 6 9 15
2V 18 39 60
LE Y 45V 8 16 24
6V 7 15 21
2V 9 16

t Transition-time Any output 4.5V 5 9| ns
6V 4 8

6.8 Operating Characteristics
over operating free-air temperature range; typical values measured at Tp = 25°C (unless otherwise noted).

PARAMETER TEST CONDITIONS Vee MIN TYP MAX| UNIT
o Power dissipation capacitance No load 2V 6V 40 oF
per gate
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6.9 Typical Characteristics

Tp=25°C
46 70
— Vec=2V — Vee=2V
44 — Veo =33V 65 / — Voo =33V
4 Voc =45V / Voo =45V
& — Veo=6V o 60 A — Vee=6V
G 40 <3
S 38 8 55 —
8 8
7 36 ‘2 50
i i
= 34 5 45
[ | —T ] a | —
5 32 g = | —
o O 40 —]
30
28 35
26 30
0 25 5 75 10 125 15 175 20 225 25 0 25 5 75 10 125 15 175 20 225 25
Output Sink Current (mA) Output Source Current (mA)
Eq 6-1. Output driver resistance in LOW state. B 6-2. Output driver resistance in HIGH state.
0.2 0.65
/] — Vg =2V 0.6 1 — Ve =45V
0.18 : /
046 / Voo = 2.5V 0.55 / Vec =5V
< / < 05
Eo14 N — Vg =33V € 045 g — Voo =6V
g 0.12 s 04 \
3 VAN 3 035 ;
0.1 Y/ N\
2 /] \ > 03
2 0.08 2 025 ) ( \
So.
@ \ @ X N
I 0.06 \ | 02 \
8 / \ 8o.15 %
0.04 /
/ \ 0.1
0.02 \ 0.05 //
0 /‘ ‘ 0 Z \\ | \\
0 0.5 1 15 2 25 3 35 0 05 1 15 2 25 3 35 4 45 5 55 6
Vi — Input Voltage (V) V, — Input Voltage (V)
B4 6-3. Supply current across input voltage, 2-, B4 6-4. Supply current across input voltage, 4.5-,
2.5-, and 3.3-V supply 5-, and 6-V supply
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7 Parameter Measurement Information

Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators
having the following characteristics: PRR <1 MHz, Z5 =50 Q, {; < 2.5 ns.

For clock inputs, fax is measured when the input duty cycle is 50%.

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

Test
Point

‘ tW .
| | Voo
Input X‘SO% X‘SO%
From Output oV

Under Test

- B 7-2. Voltage Waveforms, Pulse Duration

|||—|

(1) CL includes probe and test-fixture capacitance.

7-1. Load Circuit for Push-Pull Outputs

e

Clock o
Input /i/ 50%
oV

|
|
Vee

[}
tsu th
| |
| l}
IDa‘a ><50% ><50%
nput
oV

7-3. Voltage Waveforms, Setup and Hold Times

| | Von
| |
Output 50% 50%
— — — Vo

(1) The greater between tp; y and tpy_ is the same as tpg.

B4 7-4. Voltage Waveforms Propagation Delays

90% g0~ — — — Vee
Input | |

10% £ | |\ 10% ov

= e ey g
90% g%~ Vo

Output | |
10% 10%

I I Voo

> e ey ey
(1) The greater between t; and t; is the same as t;.
7-5. Voltage Waveforms, Input and Output Transition Times
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8 Detailed Description
8.1 Overview

The SN74HCS137 is a high speed silicon gate CMOS decoder well suited to memory address decoding or data
routing applications. It contains a single 3:8 decoder. All inputs include Schmitt-triggers allowing for slow input
transitions and providing additional noise margin.

The SN74HCS137 has three address select inputs (A, Aq, and Ag). When the latch enable (LE) input is low, the
circuit functions as a normal one-of-eight decoder. When the latch enable (LE) input is high, the address latches
will maintain their previous states, regardless of any changes at the address select inputs.

Two strobe inputs (G 1 and Gg) are provided to simplify cascading and to facilitate demultiplexing. When any
input strobe is active, all outputs are forced into the high state.

The demultiplexing function is accomplished by first using the select inputs to choose the desired output, and
then using one of the strobe inputs as the data input.

The outputs for the SN74HCS137 are normally high, and low when selected.

8.2 Functional Block Diagram

L—Jk Vi rg-E;T_}I_ 3:8 DECODER _il_OGT_PU_T|
| LATCH | || ENABLE |
[ :' 000 - |
Ao C>— [T Ho 9,: _—/|: :>'I_>O_DY°
T—ILLE aft ¥ |
I |
As E:>_.U- | D Q I: @+ : :>1—>O—[I> Y4
T—:~LE Qfy | |
I I
A, O T L:_D 9|: o~ |: :>—|—>O—EZ>Y2
LE
I i 011 ‘:' :
———— | /II :)—‘— D> Ys
| |
| h :
OF, 05 > : *—| I: :)-,—>o—[> Y,
| |
' 101 1! I
I cb-—_jll > Vs
| |
| h :
I I :)-,—>o—[
| |
| | :
' Ba

B 8-1. Logic Diagram (Positive Logic) for the SN74HCS137

8.3 Feature Description
8.3.1 Balanced CMOS Push-Pull Outputs

This device includes balanced CMOS push-pull outputs. The term "balanced" indicates that the device can sink
and source similar currents. The drive capability of this device may create fast edges into light loads so routing
and load conditions should be considered to prevent ringing. Additionally, the outputs of this device are capable
of driving larger currents than the device can sustain without being damaged. It is important for the output power
of the device to be limited to avoid damage due to overcurrent. The electrical and thermal limits defined in the
Absolute Maximum Ratings must be followed at all times.

Unused push-pull CMOS outputs should be left disconnected.
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8.3.2 CMOS Schmitt-Trigger Inputs

This device includes inputs with the Schmitt-trigger architecture. These inputs are high impedance and are
typically modeled as a resistor in parallel with the input capacitance given in the Electrical Characteristics table
from the input to ground. The worst case resistance is calculated with the maximum input voltage, given in the
Absolute Maximum Ratings table, and the maximum input leakage current, given in the Electrical Characteristics
table, using Ohm's law (R =V + ).

The Schmitt-trigger input architecture provides hysteresis as defined by AVy in the Electrical Characteristics
table, which makes this device extremely tolerant to slow or noisy inputs. While the inputs can be driven much
slower than standard CMOS inputs, it is still recommended to properly terminate unused inputs. Driving the
inputs with slow transitioning signals will increase dynamic current consumption of the device. For additional
information regarding Schmitt-trigger inputs, please see Understanding Schmitt Triggers.

8.3.3 Clamp Diode Structure

The inputs and outputs to this device have both positive and negative clamping diodes as depicted in Electrical
Placement of Clamping Diodes for Each Input and Output.

PRV
=

Voltages beyond the values specified in the Absolute Maximum Ratings table can cause damage to
the device. The input and output voltage ratings may be exceeded if the input and output clamp-
current ratings are observed.

B 8-2. Electrical Placement of Clamping Diodes for Each Input and Output
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8.4 Device Functional Modes

Function Table lists the functional modes of the SN74HCS137.

X 8-1. Function Table

INPUTS(") OUTPUTS
LE Gy G, Az A4 Ao Yo Y, Y2 Y3 Y, Ys Ye Y7
X X H X X X H H H H H H H H
X L X X X X H H H H H H H H
L H L L L L L H H H H H H H
L H L L L H H L H H H H H H
L H L L H L H H L H H H H H
L H L L H H H H H L H H H H
L H L H L L H H H H L H H H
L H L H L H H H H H H L H H
L H L H H L H H H H H H L H
L H L H H H H H H H H H H L
H H L X X X Depends upon the address previously applied while LE was at a logic low.

(1) H=High Voltage Level, L = Low Voltage Level, X = Don't Care
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9 Application and Implementation
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9.1 Application Information

The SN74HCS137 is used to control multiple devices that operate on a shared data bus. A decoder provides the
capability to have a binary encoded input activate only one of the device's outputs. This is ideal for solid state
memory applications where multiple devices have to be read or written to with a limited number of GPIO pins
used on the system controller. The decoder is used to activate the chip select (CS) input to the selected memory
device, and the controller can then read or write from that device alone when using a shared bus.

9.2 Typical Application

System
Controller

L]

—— LoGic
L

G, | CONTROL :

3:8 DECODER
N iy B
OUTPUT ENABLE
SRRk

ety

E‘
-

Data Bus

9-1. Typical application block diagram

9.2.1 Design Requirements
9.2.1.1 Power Considerations

Ensure the desired supply voltage is within the range specified in the Recommended Operating Conditions. The
supply voltage sets the device's electrical characteristics as described in the Electrical Characteristics.

The positive voltage supply must be capable of sourcing current equal to the total current to be sourced by all
outputs of the SN74HCS137 plus the maximum static supply current, Icc, listed in Electrical Characteristics and
any transient current required for switching. The logic device can only source as much current as is provided by
the positive supply source. Be sure not to exceed the maximum total current through V¢ listed in the Absolute
Maximum Ratings.

The ground must be capable of sinking current equal to the total current to be sunk by all outputs of the
SN74HCS137 plus the maximum supply current, Icc, listed in Electrical Characteristics, and any transient
current required for switching. The logic device can only sink as much current as can be sunk into its ground
connection. Be sure not to exceed the maximum total current through GND listed in the Absolute Maximum
Ratings.

The SN74HCS137 can drive a load with a total capacitance less than or equal to 50 pF while still meeting all of
the datasheet specifications. Larger capacitive loads can be applied, however it is not recommended to exceed
50 pF.

The SN74HCS137 can drive a load with total resistance described by R; = Vg / lp, with the output voltage and
current defined in the Electrical Characteristics table with Voy and Vg.. When outputting in the high state, the
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output voltage in the equation is defined as the difference between the measured output voltage and the supply
voltage at the V¢ pin.

Total power consumption can be calculated using the information provided in CMOS Power Consumption and
Cpd Calculation.

Thermal increase can be calculated using the information provided in Thermal Characteristics of Standard Linear
and Logic (SLL) Packages and Devices.

EE

The maximum junction temperature, T jmay) listed in the Absolute Maximum Ratings, is an additional
limitation to prevent damage to the device. Do not violate any values listed in the Absolute Maximum
Ratings. These limits are provided to prevent damage to the device.

9.2.1.2 Input Considerations

Input signals must cross Vi min) to be considered a logic LOW, and Vi+max) to be considered a logic HIGH. Do
not exceed the maximum input voltage range found in the Absolute Maximum Ratings.

Unused inputs must be terminated to either V¢ or ground. These can be directly terminated if the input is
completely unused, or they can be connected with a pull-up or pull-down resistor if the input is to be used
sometimes, but not always. A pull-up resistor is used for a default state of HIGH, and a pull-down resistor is used
for a default state of LOW. The resistor size is limited by drive current of the controller, leakage current into the
SN74HCS137, as specified in the Electrical Characteristics, and the desired input transition rate. A 10-kQ
resistor value is often used due to these factors.

The SN74HCS137 has no input signal transition rate requirements because it has Schmitt-trigger inputs.

Another benefit to having Schmitt-trigger inputs is the ability to reject noise. Noise with a large enough amplitude
can still cause issues. To know how much noise is too much, please refer to the AV, in the Electrical
Characteristics. This hysteresis value will provide the peak-to-peak limit.

Unlike what happens with standard CMOS inputs, Schmitt-trigger inputs can be held at any valid value without
causing huge increases in power consumption. The typical additional current caused by holding an input at a
value other than V¢ or ground is plotted in the Typical Characteristics.

Refer to the Feature Description section for additional information regarding the inputs for this device.
9.2.1.3 Output Considerations

The positive supply voltage is used to produce the output HIGH voltage. Drawing current from the output will
decrease the output voltage as specified by the Vo specification in the Electrical Characteristics. The ground
voltage is used to produce the output LOW voltage. Sinking current into the output will increase the output
voltage as specified by the Vo specification in the Electrical Characteristics.

Push-pull outputs that could be in opposite states, even for a very short time period, should never be connected
directly together. This can cause excessive current and damage to the device.

Two channels within the same device with the same input signals can be connected in parallel for additional
output drive strength.

Unused outputs can be left floating. Do not connect outputs directly to V¢ or ground.
Refer to Feature Description section for additional information regarding the outputs for this device.
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.
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2. Ensure the capacitive load at the output is < 50 pF. This is not a hard limit, however it will ensure optimal
performance. This can be accomplished by providing short, appropriately sized traces from the
SN74HCS137 to the receiving device(s).

Ensure the resistive load at the output is larger than (Vcc / lomax)) 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 megaohms; much larger than the minimum calculated above.

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

Calculation.

9.2.3 Application Curve

SO o I
G | L
Azg  b00O {b01o/ b111 | boot | b101 | | b100

Yoo OXFF \ OxFB )(0x7FX 0xFD X OXEF / OXFF

Ed 9-2. Application timing diagram
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10 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, as shown in
given example layout image.

11 Layout
11.1 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.

11.2 Layout Example

GND Vc¢c
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation E.] placed close to the
0.1 yF device
Unused
Ao 1 16|13 Vec inputs tied to
@] %
AT 2 15T Y, e
AT 3 1413 Y,
CECT 4 13T Ys
G, 5 12T Vs
G 6 T1MEE Y,
. Y. 7 10 Y,
Avoid 90°
corners for GNDCT—|'8 9FTYe Unused
signal lines output left

floating

Eq 11-1. Example layout for the SN74HCS137 in the PW package.
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12 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.

12.1 Documentation Support
12.1.1 Related Documentation

For related documentation see the following:

+ Texas Instruments, HCMOS Design Considerations application report (SCLA007)
+ Texas Instruments, CMOS Power Consumption and Cpq Calculation application report (SDYAQQ9)
» Texas Instruments, Designing With Logic application report
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13 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 ©)
@ ©)

SN74HCS137DR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 HCS137
SN74HCS137DR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HCS137
SN74HCS137PWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 HCS137

SN74HCS137PWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HCS137

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

@ 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 TlI'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 TI 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 SN74HCS137 :
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o Automotive : SN74HCS137-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74HCS137DR SolIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74HCS137PWR 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)
SN74HCS137DR SOIC D 16 2500 353.0 353.0 32.0
SN74HCS137PWR TSSOP PW 16 2000 356.0 356.0 35.0
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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.
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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
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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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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

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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