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1. General Description
The SN74HC/HCT13 provides two 4-input NAND gates with Schmitt-trigger inputs.

Features:
® Supply voltage range:
SN74HC13: 2~6V
SN74HCT13: 4.5~5.5V
® Input levels:
SN74HC13: CMOS level
SN74HCT13: TTL level
® Temperature range:-40°C to +125°C
® Packaging information: DIP14/SOP14/TSSOP14

Ordering Information:
Tube packing specifications:

Boxed Boxed
qut;r?t(:aity quantity Notes

Packaging | Marking Tube

Part number form code guantity

Dimensions of

plastic enclosure:

25 40 1000
SN74HCI3N(LX) | DIP14 | SN74HCI3N
0 PCS/tube | tube/box | PCS/box é?hosrggif;mm

2.54mm

Dimensions of

plastic enclosure:

25 40 1000
SN74HCT13N(LX DIP14 SN74HCT13N
(0 PCS/tube | tube/box | PCS/box é?nosrggiffmm

2.54mm

Reel packing specifications:

Packaging Markingcode Reel Boxed reel

form guantity quantity Notes

Part number

Dimensions of

plastic enclosure:

2500 5000
SN74HC13DR SOP14 HC13
LX PCS/reel PCS/box 8._7mm><_3.9mm
(LX) Pin spacing:

1.27mm

Dimensions of

plastic enclosure:

2500 5000
SN74HCT13DR SOP14 HCT13
LX PCS/reel PCS/box 8._7mm>§.9mm
(LX) Pin spacing:

1.27mm

Dimensions of

plastic enclosure:

5000 10000
SN74HC13P TSSOP14 HC13
LX PCS/reel PCS/box 5._0mm><f1.4rnm
(LX) Pin spacing:

0.65mm

Dimensions of

plastic enclosure:

5000 10000
SN74HCT13P TSSOP14 HCT13
LX PCS/reel PCS/box 5._0mm><f1.4rnm
(LX) Pin spacing:

0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description

2.1. Block Diagram

2.2, Pin Configurations

2.3+ Pin Description

12

1A [ 1]
1B [ 2]
nc. [ 3]
1C | 4|
1D |5 |
1y [ 6|
GND [ 7|

Y
2 1B
[— > 1y
g 1D
g |2A
2B
L — > 2Y
13 . 2D
Figure 1. Logic symbol
Q B
13/ 2D
12| 2C
111] n.c.
10/ 2B
9]2A
82y

Figure 2. Pin Configurations

Pin No. Pin Name Description
1 1A data input
2 1B data input
3 n.c. not connect
4 1C data input
5 1D data input
6 1Y data output
7 GND ground (OV)
8 2Y data output
9 2A data input
10 2B data input
11 n.c. not connect
12 2C data input
13 2D data input
14 Vce supply voltage

htttp://www. lingxingic.com
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2.3+ Function Table

Input Output

nA nB nC nD nY

X|X|X|r
XXX
I X|r|X|X
I | X|X|X
r|IT|IT|I

H H

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care.

3. Electrical Parameter
3.1. Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 \Y
supply current lcc - - 50 mA
ground current lenD - -50 - mA
input clamping ik V, < -05V or V, > Veet0.5V - +20 mA

current
output clamping

current lok Vo <-0.5V or Vg > Vcct+0.5V - +20 mA
output current lo -0.5V < Vg < Vcct+0.5V - +25 mA
storage temperature Tstg - -65 +150 °C

DIP 245
soldering temperature T 10s °C

g temp L SOP/TSSOP 260

3.2, Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
SN74HC13
supply voltage Vce - 2.0 5.0 6.0 \
input voltage V, - 0 - Vce \
output voltage Vo - 0 - Vce V
ambient temperature Tamb - -40 - +125 °C
SN74HCT13
supply voltage Vce - 45 5.0 55 \
input voltage V| - 0 - Vee V
output voltage Vo - 0 - Vee \
ambient temperature Tamb - -40 - +125 °C
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC13
pOS|t|Ve_g0|ng 20V - 07 118 15 V
threshold Vs 4.5V - 1.7 2.38 3.15 Vv
voltage 6.0V - 21 | 314 | 42 \Y;
negative_going 20V - 03 052 09 V
threshold V1. 4.5V - 0.9 1.4 2.0 Vv
voltage 6.0V - 12 | 189 | 26 \Y;
h ) 2.0V - 0.2 0.66 1.0 Vv
ysteresis Vi 45V - 04 | 098 | 14 | V
voltage
6.0V - 0.6 1.25 1.6 Vv
2.0V lo=-20uA 1.9 2.0 - \Y
HIGH-level 45V lo=-20uA 4.4 4.5 - Vv
Tleve Vo 6.0V lo=-20uA 59 | 6.0 - v
output voltage
45V lo=-4.0mA 3.84 4.32 - Vv
6.0V lo=-5.2mA 5.34 5.81 - V
2.0V 1o0=20uA - 0 0.1 V
OW-level 4.5V 10=20uA - 0 0.1 Vv
LOW-leve VoL 6.0V 1o=20UA - 0 | 01 | V
output voltage
45V 10=4.0mA - 0.15 0.33 \Y
6.0V 10=5.2mA - 0.16 0.33 V
input leakage I 6.0V Vi=Vee or GND . - | #10 | uA
current
supply current lec 6.0V V=Vcc or GND; 15=0A - - 20 uA
SN74HCT13
positive-going 4.5V - 12 | 141 | 19 | Vv
threshold Vs
V0|tage 5.5V - 1.4 1.59 2.1 V
negative-going 4.5V - 05 | 085 | 1.2 \%
threshold V1.
hysteresis Vv 4.5V - 04 0.56 - \Y/
voltage H 5.5V - 0.4 0.6 - \Y
HIGH-level lo=-20uA 4.4 4.5 - Vv
V 4.5V
output voltage o lo=-4.0mA 3.84 | 4.32 - \%
LOW-level 1o0=20uA - 0 0.1 V
V 45V
output voltage ot lo=4.0mA - 015 | 033 | V
input leakage ! 55V Vi=Vcc or GND - | - | #10 | uA
current
supply current lec 5.5V V/=Vcc or GND; 1o=0A - - 20 uA
. _ One input at V|=V¢c-2.1V;
additional Alec 4.5 Other inputs at Vcc or GND; - - 135 uA
supply current 5.5V 1-=0A
o=
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3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC13
positive_going 2.0V - 0.7 - 1.5 Vv
threshold Vs 45V - 1.7 - 3.15 Vv
voltage 6.0V - 2.1 - 4.2 Y
negative_going 2.0V - 0.3 - 0.9 Vv
threshold V. 45V - 0.9 - 2.0 Vv
voltage 6.0V - 1.2 : 2.6 \Y
H . 2.0V - 0.2 - 1.0 \%
ysteresis Vi 45V i 04 | - | 14 | V
voltage
6.0V - 0.6 - 1.6 \%
2.0V lo=-20uA 1.9 - - \%
HIGH-level 4.5V lo=-20uA 4.4 - - Vv
“leve Von 6.0V lo=-20UA 59 | - - Vv
output voltage
4.5V lo=-4.0mA 3.7 - - Vv
6.0V lo=-5.2mA 5.2 - - \%
2.0V 10=20uA - - 0.1 \%
L OW-level 4.5V 1o=20uA - - 0.1 Vv
-leve - i i
output Voltage VoL 6.0V |o—20UA 0.1 Vv
4.5V 10=4.0mA - - 0.4 Vv
6.0V 10=5.2mA - - 0.4 Vv
input leakage ! 6.0V Vi=Vcc or GND - | - | #10 | uA
current
supply current lec 6.0V V=Vcc or GND; 1o=0A - - 40 uA
SN74HCT13
positive-going 45V - 12 | - |19 | vV
threshold Vs
V0|tage 5.5V - 1.4 - 2.1 Vv
negative-going 45V - 0.5 - 1.2 \Y
threshold V.
hysteresis Vv 4.5V - 0.4 - - \4
voltage H 5.5V - 0.4 - - v
HIGH-level lo=-20uA 4.4 - - \'4
output voltage Vor 4.5V lo=-4.0mA 3.7 - - \%
LOW-level 10=20uA - - 0.1 \Y/
output voltage Vo 4.5V lo=4.0mA - - 0.4 V
input leakage ! 55V Vi=Vcc or GND - | - | #10 | uA
current
supply current lec 5.5V V/=Vcc or GND; 1o=0A - - 40 uA
- _ | Oneinputat V\=Vcc-2.1V;
additional Alce 4.5 Other inputs at Vcc or GND; - - 147 uA
supply current 5.5V 1-=0A
o=
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3.3.3. AC Characteristics 1
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vce Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC13
2.0V C_=50pF - 41 155 ns
P |yt [ ST e [ | S ]
6.0V C_=50pF - 12 26 ns
2.0V C_=50pF - 19 95 ns
transition time | tryL, ttin 4.5V C_.=50pF see Figure 4 - 7 19 ns
6.0V C_=50pF - 6 15 ns
SN74HCT13
B e i T i il S N S T
transition time | tryL, ttin 4.5V C_.=50pF see Figure 4 - 7 19 ns

3.3.4, AC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vee Conditions \ Min. | Typ. \ Max. \ Unit
SN74HC13

. 2.0V C_=50pF - - 190 ns
progzﬁa"‘“o” toun to | 45V | C.=50pF | seeFigured | - = 38 | ns
Y 6.0V C_=50pF - - 32 ns
2.0V C.=50pF - - 110 ns
transition time | tryL, ttin 4.5V C.=50pF see Figure 4 - - 22 ns
6.0V C.=50pF - - 19 ns

SN74HCT13
progzigazglon oL, trHL 4.5V C_ =50pF see Figure 4 - - 51 ns
transition time | tryL, ttin 4.5V C_=50pF see Figure 4 - - 22 ns

htttp://www. lingxingic.com 8 14
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4. Testing Circuit
4.1, AC Testing Circuit

tw
V| —=~\ S
negative 90%
pulse Vi Vi
GND 10%
— tf |-—— tr |——
— tr e — tf le—
Vi #90%
positive / .
pulse Vi Vi
GND—10%7 )
tw
Vee
V| Vo

B " T liq

Figure 3. Test circuit for measuring switching times
C_ includes probe and jig capacitance.

4.2, Test Data

Input Load
Type P Test
V, te =t CL
SN74HC13 Vce 6.0ns 15pF, 50pF tpLH/tpHL
SN74HCT13 3.0V 6.0ns 15pF, 50pF teL h/tpHL
htttp://www.lingxingic.com 9 14
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4.3, AC Testing Waveforms

Vi
input Vi Vi
GND
— =~ tpnL ~— tpn
Vo 9096 |- T
output & Vum Vm
| 0, 0,
VoL 10% 10%
e t1HL ~— tnn

Figure 4. Propagation delay, output transition time

4.4, Measurement Points

Type Input Output
Vm Vm Vx Vy
SN74HC13 0.5%V¢c 0.5%Vcc 0.1xV¢c 0.9%V¢c
SN74HCT13 1.3V 1.3V 0.1xVcee 0.9%Vce

htttp://www. lingxingic.com
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5. Package Information
5.1. DIP14

ST tate
D m

O

LI LTI gL,

2023/12/A Dimensions In Millimeters
Symbol Min Max
A 3.05 3.60
b 0.33 0.56
c 0.20 0.36
D 18.80 19.40
E 6.20 6.60
e 2.54
eA 7.62 10.90
L 2.92 —

htttp://www. lingxingic.com 11 14
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R S

14
B

Lk

0
-

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 —
b 0.33 0.50
(o 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4,00
e 1.27
L 0.40 0.89
0 0° 8°

htttp://www. lingxingic.com
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5.3. TSSOP14
D
| A
nininininininlyi;

. {:%@
TAW A2
mMom
O
€ b
2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 | o075
L1 1.00
0 0° | 8°
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6. Statements And Notes

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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