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4 Pin Configuration and Functions

& 4-2. DCK Package 5-Pin SC70 Top View

See mechanical drawings for dimensions.

K 4-3. DRL Package 5-Pin SOT Top View

NEEE s []vee
B[] ]2

eND [ ] |3 a[T]v

& 4-1. DBV Package 5-Pin SOT-23 Top View

A [T]+ 5[ 1] Vee
B[[]2
GND [[]3 4T]Y

af1 5Py
B[]2
GND[]3 40Y

% 4-1. Pin Functions

PIN
TYPE(") DESCRIPTION

NO NAME
1 A | Input A
2 B | Input B
3 GND — Ground Pin
4 Y (0] Output Y
5 Ve — Power Pin

(1)  Signal Types: | = Input, O = Output, /O = Input or Output

Copyright © 2024 Texas Instruments Incorporated
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT

Vce  Supply voltage -0.5 7 \%
Vv, Input voltage @ -05 7 \Y
Vo  Output voltage @ -05 Vgc+05 \%
lik Input clamp current (V,<0) -20 mA
lok Output clamp current (Vo <0orVg>Vce) 120 mA
lo Continuous output current (Vo=0to Vce) 25 mA

Continuous current through Ve or GND 50 mA
T Maximum junction temperature 150 °C
Tsig  Storage temperature - 60 150 °C

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

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

5.2 ESD Ratings

Product Folder Links: SN74AHC1G32

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +1500
V(Esp) Electrostatic discharge - — \Y
Charged device model (CDM), per JEDEC specification JESD22-C101(2) +1000

(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.

5.3 Recommended Operating Conditions

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

MIN MAX UNIT

Vee Supply voltage 2 5.5 \Y
Vee=2V 1.5

\m High-level input voltage Vee =3V 21 \Y
Vec =55V 3.85
Vec=2V 0.5

Vi Low-level input voltage Vec=3V 0.9 Vv
Vec =55V 1.65

V, Input voltage 5.5 V

Vo Output voltage Vee \Y
Vee=2V - 50 HA

lon High-level output current Vee=3.3V03V -4
Vec=5V+05V -8 mA
Vec=2V 50 pA

loL Low-level output current Vec=33V+03V 4 A
Vec=5V+05V 8
Vec=33V+03V 100

At/AvV Input transition rise and fall rate ns/\V
Vec=5V+05V 20

4 TR KRR 15 Copyright © 2024 Texas Instruments Incorporated
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over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Ta Operating free-air temperature -40 125 °C

(1)  All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. See Implications of Slow or Floating
CMOS Inputs, SCBA004.

5.4 Thermal Information

SN74AHC1G32
THERMAL METRIC(") DBV (SOT-23) | DCK (SC70) DRL (SOT) UNIT
5 PINS 5 PINS 5 PINS
Roya Junction-to-ambient thermal resistance 278 293.4 328.7 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 180.5 208.8 105.1 °C/W
Roys Junction-to-board thermal resistance 184.4 180.6 150.3 °C/W
b7 Junction-to-top characterization parameter 115.4 120.6 6.9 °C/W
LT Junction-to-board characterization parameter 183.4 179.5 148.4 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance N/A 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.

5.5 Electrical Characteristics

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

e Ta = 25°C -40TO -40 TO
PARAMETER CONDITIONS Vee +80°C +125°C UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2V 1.9 2 1.9 1.9
lon = - 50 3v| 29 3 2.9 2.9
A
45V 4.4 4.5 4.4 4.4
Voy High level output voltage oy = -4 \%
mA 3V 2.58 248 248
lon= -8 45V | 3.94 3.8 38
mA
2V 0.1 0.1 0.1
loL =50 pA 3V 0.1 0.1 0.1
VoL Low level output voltage 45V 0.1 0.1 0.1 v
loL =4 mA 3V 0.36 0.44 0.44
loL =8 mA 45V 0.36 0.44 0.44
V=55V 0Vto
Ii  Input leakage current or GND 55V 10.1 +1 +1| pA
lcc Supply current \é'NzDVCC o lio=0|55V 1 10 10| pA
: . V| = VCC or
C; Input Capacitance GND 5V 2 10 10 10| pF

5.6 Switching Characteristics, Vcc =3.3V 0.3V

over recommended operating free-air temperature range (unless otherwise noted) (see Load Circuit And Voltage Waveforms)

Ta =25°C -40°C to +85°C -40°C to +125°C
N ER IFNRPOUn'Ill' OU.'II-'IO’UT CAPkgﬁ'RNCE . UNIT
( ) | ) MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
toLn 55 7.9 1 95 1 10
AorB Y C_=15pF ns
tonL 55 7.9 1 95 1 10
Copyright © 2024 Texas Instruments Incorporated FER PR 5
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over recommended operating free-air temperature range (unless otherwise noted) (see Load Circuit And Voltage Waveforms)

Ta = 25°C - 40°C to +85°C - 40°C to +125°C
PARAMETER el = Lol A UNIT
(INPUT) | (OUTPUT) | CAPACITANCE MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
toLH 8 114 1 13 1 14
AorB Y C_ =50 pF ns
tonL 8 114 1 13 1 14

5.7 Switching Characteristics, Vec =5V 0.5V

over recommended operating free-air temperature range (unless otherwise noted) (see Load Circuit And Voltage Waveforms)

FROM TO LOAD Ta=25°C - 40°C to +85°C - 40°C to +125°C
PARAMETER UNIT
(INPUT) | (OUTPUT) | CAPACITANCE MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
t 38 55 1 6.5 1 7
PLA AorB Y CL=15pF ns
torL 38 55 1 6.5 1 7
toLH 53 75 1 8.5 1 9.5
AorB Y C, =50 pF ns
topL 53 75 1 8.5 1 9.5
5.8 Operating Characteristics
VCC =5V, TA =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance No load, f=1MHz 14 pF
5.9 Typical Characteristics
7 8
| — TPDinns
6 — 7
5 — 6 N
= . \
2 2 °
F 3 =
3
2 2
1 1
— TPDinns
0 0
-100 -50 0 50 100 150 0 1 2 3 4 5 6
Temperature (°C) Vee (V)
B 5-1. TPD vs Temperature B 5-2. TPD vs V¢c
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6 Parameter Measurement Information

From Output

From Output Test
Under Test Point Under Test
CL
(see Note A) I

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

(see Note

1
T

| w |

| | vee
Input 50% Vce X50% Vce

ov

VOLTAGE WAVEFORMS
PULSE DURATION

—————— Vce
Input 50% Vce 50% Vce
\ } ov
\ |
tPLH H —>— tPHL
\ ‘ ——— VoH
In-Phase \ 50% Vce 50% Vce
Output ! VoL

\ ‘ |
tPHL —¢— H—b‘f— tpLH
\

Out-of-Phase 50% V ‘ 50% V VoH
Output °Yee o Yee
—— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

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

oVcc
RL=1k0 81/‘ © Open TEST s1
GND tPLH/tPHL Open
tpLZ/tPZL Vcc
tpHZ/tPZH GND
Open Drain Vce

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN OUTPUTS

————— Vee
Timing Input 50% Vce
\ ‘ (A"

—»—th
tsy 1> \
——————— Vce
Data Input 50% Vce 50% Vce
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Vce
Output
Control XSO% Vce XSO% Vce oy

\ \
tzL ¥ 4 » etpz

Output \ \
Waveform 1 =Vcc
S1atVge
(see Note B) ‘ T oL
tpzH ¢ M }4— tpHZ
Output
Waveform 2 50% V. \7 ___0_3 ;/VOH
S1 at GND »Vce OH— %
(see Note B) =0V
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.

mo o

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, <3 ns, tf< 3 ns.
The outputs are measured one at a time, with one input transition per measurement.
All parameters and waveforms are not applicable to all devices.

& 6-1. Load Circuit and Voltage Waveforms
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7 Detailed Description
7.1 Overview

The SN74AHC1G32 device is a single 2-input positive OR gate with low drive that produces slow rise and fall
times. This reduces ringing on the output signal. The device also has Schmitt-trigger action that will allow for
slower or noisier inputs. The input signals are high impedance when Vo =0 V.

7.2 Functional Block Diagram

A 1 4
2 Y
B
7.3 Feature Description
* Wide operating voltage
- Operates from2Vto 55V
* Allows down voltage translation
- Accepts input voltages to 5.5V
7.4 Device Functional Modes
%% 7-1 shows the functional modes of the SN74AHC1G32 device.
& 7-1. Function Table
INPUTS(") OUTPUT®
A B Y
H X H
X H H
L L L

(1) H=High Voltage Level, L = Low Voltage Level, X = Don’ t Care
(2) H = Driving High, L = Driving Low, Z = High Impedance State

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN74AHC1G32

English Data Sheet: SCLS317


https://www.ti.com.cn/product/cn/sn74ahc1g32?qgpn=sn74ahc1g32
https://www.ti.com.cn/cn/lit/pdf/ZHCSW35
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSW35Q&partnum=SN74AHC1G32
https://www.ti.com.cn/product/cn/sn74ahc1g32?qgpn=sn74ahc1g32
https://www.ti.com/lit/pdf/SCLS317

13 TEXAS
INSTRUMENTS SN74AHC1G32

www.ti.com.cn ZHCSW35Q - MARCH 1996 - REVISED APRIL 2024

8 Application and Implementation

&1

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
S REIEH T HNM . & I IEFF N, DR RS EE.

8.1 Application Information

The SN74AHC1G32 is a low-drive CMOS device that can be used for a multitude of bus-interface type
applications where output ringing is a concern. The low drive and slow edge rates will minimize overshoot and

undershoot on the outputs. The inputs can except voltages to 5.5 V at any valid V¢ making it ideal for down
translation.

8.2 Typical Application

5V Vce 3.3V-5V Regulated

0.1 pF

L

5-V Driver :[: uC

K 8-1. Specific Application Schematic
8.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Take care 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.

8.2.2 Detailed Design Procedure

* Recommended input conditions

- Specified high and low levels. See (V| and V) ) in the 77 5.3 table.

- Inputs are overvoltage tolerant allowing them to go as high as 5.5 V at any valid V¢¢
* Recommended output conditions

- Load currents should not exceed 25 mA per output and 50 mA total for the part

- Outputs should not be pulled above V¢

Copyright © 2024 Texas Instruments Incorporated FER PR 9
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8.2.3 Application Curve

55V T

ve
50V + Load = 50 /50 pF |
45V ads

40V
3.5V N T T T
3.0V
25V
20V
15V
1.0V —— N —
0.5V — —

0.0V I i e
/v N N N S N T S s == Rl
S I B ‘*r’ S
0 2 4 6 8 10 12 14 16 18 20

Time —ns

& 8-2. Switching Characteristics Comparison

8.3 Power Supply Recommendations

B

The power supply can be any voltage between the MIN and MAX supply voltage rating located in the 77" 5.3
table.

Each V¢ pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1 ufis recommended; if there are multiple V¢ pins, then 0.01 rfor 0.022 ufis recommended for
each power pin. It is acceptable to parallel multiple bypass caps to reject different frequencies of noise. A 0.1 pf
and a 1 ufare commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

8.4 Layout
8.4.1 Layout Guidelines

When using multiple-bit logic devices, inputs should never float.

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 input pins should not be
left unconnected because the undefined voltages at the outside connections result in undefined operational
states. [&] 8-3 specifies the 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 Ve, whichever makes more sense or is most convenient. It is generally acceptable to float outputs, unless
the part is a transceiver. If the transceiver has an output enable pin, it will disable the output section of the part
when asserted. This will not disable the input section of the 1/Os, so they cannot float when disabled.

8.4.2 Layout Example

Vee ———o—]
ce Input
Unused Input Output Unused Input Output
Input
Al 8-3. Layout Diagram
10 R 15 Copyright © 2024 Texas Instruments Incorporated
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9 Device and Documentation Support
9.1 Documentation Support (Analog)
9.1.1 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

# 9-1. Related Links

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN74AHC1G32 Click here Click here Click here Click here Click here
9.2 WO E Fri@E s
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9.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.
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10 Revision History
T DR RRCAS B DR AT BE -5 24 T AR A 1) RS A (]

Changes from Revision P (February 2017) to Revision Q (April 2024) Page
o BT TEA PRSI B BN S DURMEAEIE R 1
* Updated R 6 JA values: DBV = 231.3 to 278, DCK = 287.6 to 293.4; Updated DBV and DCK packages for

R 0 JC(top), R 0 JB, WJT, WJB, and R 0 JC(bot), all values in “C/W ........ccoooiiiiiiee e 5
Changes from Revision O (July 2014) to Revision P (February 2017) Page
* Changed Handling Ratings table to ESD Ratings table.................ooooiiiiiiiiiiie e 4
* Added MAX values for Ty = 25°C in both Switching Characteristics tables. ..........cccccccooiiiiiiiiiiiiiieeeeeeeeeeee, 5
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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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