:.x HUAXUANYANG  HXY SN74HCO7N

ELECTRONICS CO.LTD Hex Buffer with Open-drain outputs

Description

The SN74HCO7N is a contains six buffers. The outputs of the SN74HCO7N is open-drain and can
be connected to other open-drain outputs to implement active-LOW wired-OR or active-
HIGH wired-AND functions. The open-drain outputs require pull-up resistors to perform correctly.

Features
Specified from -40°C to +125°C
Packaging information: DIP-14/SOP-14/TSSOP-14

Ordering Information

Product Model Package Type Packing Packing Qty
SN74HCO7N DIP-14 Tube 1000Pcs/Box

SN74HCO7NDTR SOP-14 Tape 2500Pcs/Reel

SN74HCO7NTDTR TSSOP-14 Tape 3000Pcs/Reel

Block Diagram

1 lAQ\lY 2
<>
3 ZAQ\ZY 4
2>
53AQ\3Y6 Y
/ |_|
94AQ\4Y8 =
/ A —
115AQ\5Y10 GND
<>
13 GAQ\6Y12
<>

Figure 1. Logic symbol Figure 2. Logic diagram (one gate)
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SN74HCO/N

Hex Buffer with Open-drain outputs

Pin Configurations

PIN1
PIN1 PIN1
DIP-14 SOP-14 TSSOP-14
1A[1] O 14| Ve
1v[2 13]6A
2A[ 3] 12| 6Y
2v (4| 11]5A
3A[5 ] 10| 5Y
3v[ 6 9 4A
GND| 7 | |84y
Pin Description
Pin No. Pin Name Description
1 1A data input
2 1Y data output
3 2A data input
4 2Y data output
5 3A data input
6 3Y data output
7 GND ground (0V)
8 4Y data output
9 4A data input
10 5Y data output
11 5A data input
12 6Y data output
13 6A data input
14 Vee supply voltage
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Hex Buffer with Open-drain outputs

Function Table

Input Output
nA nY
L L
H Z

Note: H=HIGH voltage level; L=LOW voltage level; Z=high-impedance OFF-state.

Electrical Parameter

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

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7.0 \%
output voltage Vo - -0.5 +7.0 \Y,
input clamping current Ik V| <-0.5V orV, > Vcc+0.5V - +20 mA
output clamping current lok Vo< -0.5V - -20 mA
output current lo -0.5V < Vg - -25 mA
supply current lcc - - +50 mA
ground current lenp - -50 - mA
storage temperature Tsg - -65 +150 oC
total power dissipation Pt - - 500 mwW
. DIP 245
soldering temperature T, 10s SOP/TSSOP 260 oC
Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit

supply voltage Vee - 2.0 5.0 6.0 \%

input voltage V, - 0 - Vee \

output voltage Vo - 0 - Vee \%

] N V2.0V - - 625 ns/V

r;:g‘g:;a?aﬁ:“r‘;?e AYAV V=45V - 1.67 139 ns/V

Ve=6.0V - - 83 ns/V
ambient temperature Tamb - -40 - +125 oC
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ELECTRONICS CO.LTD Hex Buffer with Open-drain outputs

Electrical Characteristics

DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. | Max. Unit
Ve=2.0V 1.5 1.2 -
HIGH-level o v
. Vi Vo=4 .5V 315 | 2.4 - Vv
input voltage
\L=6.0V 4.2 3.2 ; Vv
=2.0V - 0.8 0.5
LOW-level vV \\(ZC:4 5V 21 | 1.35 v
input voltage I- e - : : v
V=6.0V ; 2.8 1.8 Vv
[o=20UA.; V . =2.0V ; 0 0.1 Vv
| =20UA; V ;&4.5V - 0 0.1
LOW-level Voo |Vi=ViorV IO=20uA' vcc:e oV 0 0.1 v
output voltage o YR AL o » Yoo - : v
Io=4.0mA; V=45V | - 0.15 | 0.26 Vv
| o=5.2mA; Ve=6.0V| - 0.16 | 0.26 Vv
input leakage
pcurrent 9 I Vi=Vce or GND: Vise=6.0V - - +1.0 uA
per input pin; Vi=Vi; Vo=Vcc or
OFF-state | GND;
output current oz other inputs at V¢c or GND; - - +1.0 uA
Vcc=6.0V; |o=0A
supply current lcc Vi=Vcc or GND; 15=0A; Vcc=6.0V - - 2 uA
input ] ] ]
capacitance G 3.5 PF
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DC Characteristics 2

(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. Unit
V2.0V 15 - ; Vv
_HIGH-level Vin Vo=4 .5V 3.15 - : Vv
input voltage
Vo=6.0V 42 . - Y;
\L=2.0V - - 0.5 Vv
_ LOW-level V. =45V - - 1.35 Vv
input voltage
V=6.0V : . 1.8 Vv
I5=20uA; Vo=2.0V | - - 0.1 V
[=20UA; Vo=4.5V | - - 0.1 Vv
LOW-level V Vi=Vih or Vi | 1o=20uA; Ve=b.0V | - - 0.1 Y
output voltage o R o i :
Io=4.0mA; V=45V | - - 0.33 Vv
| o=5.2mA; Ve=6.0V| - - 0.33 Vv
input leakage
D et I Vi=Vac or GND; Voe=6.0V - - #10 | uA
per input pin; Vi=Vi; Vo=Vcc or
OFF-state | GND;
output current oz other inputs at V¢ or GND; - - +5.0 uA
Vcc=6.0V; |o=0A
supply current lec Vi=Vcc or GND; [0=0A; Vcc=6.0V - - 20 uA

DC Characteristics 3

(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Ve=2.0V 1.5 - - \
m';LCt"co'l‘f;’; Vi Vo4 5V 315 | - - Y
6.0V 4.2 - - \
\E=2.0V - - 0.5 V
_LOW-level Vi VI S - 135V
input voltage
Va=6.0V - - 1.8 \Y
10=20UA; Vo=2.0V | - ; 0.1 Vv
LOW-level | =20UA; V ;F4.5V - - 0.1 V
output \-/sl\tlsge Voo | VieVimor Vi | 15=20uA; Vee6.0V | - - 0.1 Vv
Io=4.0mA; V=45V | - . 0.4 Vv
1=5.2mA; Vo=6.0V | - - 0.4 Y;
nputleakage | Vi=Vec or GND; Voo=6.0V - - #10 | uA
per input pin; Vi=V; Vo=Vcc or GND;
ou(’t)Fulzt-c?lzer]znt l oz other inputs at Ve or GND; ) ) +10 UA
P Voo=6.0V; lo=0A *
supply current lec Vi=Vcc or GND; [0=0A; Vcc=6.0V - - 40 uA
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Hex Buffer with Open-drain outputs

AC Characteristics 1

(Tamp=25°C, GND=0V, C_=50pF, unless otherwise specified.)

Parameter | Symbol Conditions Min. Typ. Max. Unit
V2.0V - 28 95 ns
nA to nY V4.5V - 10 19 ns
propagation ¢ see Figure | V¢=5.0V; 8
delay pd 4l C.=15pF - - ns
V6.0V - 8 16 ns
Ve=2.0V - 19 75 ns
transition t see ingure \e=4.5V - 7 15 ns
time t 4% Vo6.0V - 6 13 ns
power kage: Vi=GND
dissipation Gy |PETPEC age,[3]| GND to 4 pF
capacit Veo ) )
pacitance
Note:

[1] tpa is the same astpz and tpz..

[2] t: is the same as ttyL.

[3] Cpp isused to determine the dynamic power dissipation (Ppin uW).
Ppo=Crp XVC(32 ><fi’<N‘|'Z(C|_><V(:(;2 xfo) where:
fi=input frequency in MHz; f,=output frequency in MHz; C, =output load capacitance in pF;
Vce=supply voltage in V;
N=number of inputs switching; Z(CLXVCCZXf0 )=sum of outputs.

AC Characteristics 2
(Tamb=-40°C to +85°C, GND=0V, C =50pF, unless otherwise specified.)

Parameter | Symbol Conditions Min. Typ. Max. Unit
nA to nY Vee 2.0V - - 120 ns
propagation t see Figure | V;&4.5V - - 24 ns
delay P 4t \=6.0V ; - 20 ns
\t=2.0V - - 95 ns
transition t see Figure | \L=4.5V - - 19 ns
time t 4% Ve=6.0V - - 16 ns

Note:

[1] tpis the sameastpz and tpy .

[2] tis the same as tw.
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ELECTRONICS CO.LTD Hex Buffer with Open-drain outputs

AC Characteristics 3
(Tamp=-40°Cto +125°C, GND=0V, C_ =50pF, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. | Max. Unit
nA to nY VC(J=20V - - 145 ns
propagation tod see Figure 4" Vec=4.5V - - 29 ns
delay \=6.0V - - 25 ns
\bF=2.0V - - 110 ns
transition time t see Figure 412 4.5V - - 22 ns
Ve=6.0V - - 19 ns
Note:
[1] tois the sameas tpiz and tpy .
[2] tis the sameas tryL.
Testing Circuit
AC Testing Circuit
\: tW :\
Vi—%
negative
pulse VM

ov
-
tr tt
vi -
90%
positive
pulse Vi Vu
oV —10%
- tw |
Vee
Vee
\/ R, S1,—-
G } DUT :i—c/— open

Vo
[T [
l 77
Figure 3. Test circuit for measuring switching times

Definitions for test circuit:
C.=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z ofthe pulse generator.

R =Load resistance.
S1=Test selection switch.
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ELECTRONICS CO.LTD Hex Buffer with Open-drain outputs

AC Testing Waveforms

Vi
nA input Vm Vum
GND
trz —»] tezL
Vee

nY output F Vi
Vo =——————FV

X

Figure 4. The inputnA to output nY propagation delays and output transition times

Measurement Points

Input Output
T
ype Va Va Vy
SN74HCO7N 0.5xVcc 0.5%xVcc 0.1%xVcce
Test Data
Input Load S1 position
Type
yp V, t: ,t¢ C. RL tpze, trLz
SN74HCO7N Vee 6ns 15pF, 50pF 1kQ Vce
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Package Information

DIP-14

A2

|
i

—

Al

-

El

~JL—

e \ Bl B E2
D
- | | | | | | | | || |

N .:/ \\.

R |/

- | [ 1 [ 1 [ 1 [ [ 1 [
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 3.710 4. 310 A 0. 146 0.170
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0.126 0. 142
B 0. 380 0.570 B 0.015 0.022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0.204 0. 360 C 0.008 0.014
D 18.800 19. 200 D 0. 740 0. 756
E 6. 200 6. 600 E 0.244 0. 260
El 7.320 7.920 El 0. 288 0.312
e 2. 540 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0. 142
E2 8. 400 9. 000 E2 0. 331 0. 354
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SOP-14
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/ \
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[

B e
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— Ve ~
/ N\
/ \
/ \
E | |
= |k J
\ /
O \ /
N s
58808088 o
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min( mm) Max ( mm) Symbol Min( in) Max ( in)
A 1. 350 1. 750 A 0. 050 0. 068
Al 0.100 0. 250 Al 0. 004 0. 009
A2 1.100 1. 650 A2 0. 040 0. 060
B 0.330 0.510 B 0.010 0. 020
C 0.190 0. 250 C 0. 007 0. 009
D 8. 550 8. 750 D 0. 330 0. 340
E 3. 800 4. 000 E 0. 150 0. 150
e 1.27 e 0.05
H 5. 800 6. 200 H 0. 220 0. 240
h 0. 250 0. 500 h 0. 009 0. 020
L 0. 400 1.270 L 0.015 0. 050
k 8° (max) k 8° (max)
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TSSOP-14

J

PIN #1 IDENT.

0.25 mm
/ L L \ GAGE PLANE
N
Q| ] o o | A —
= \
— T
L1
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)

A 1. 200 A 0. 047

Al 0. 050 0. 150 Al 0. 002 0. 006

A2 0. 800 1. 050 A2 0. 031 0. 041

b 0. 190 0. 300 b 0. 007 0.012

c 0. 090 0. 200 c 0. 004 0. 0089

D 4. 900 5. 100 D 0.193 0.201

E 6. 200 6. 600 E 0.244 0. 260

El 4. 300 4. 500 El 0. 169 0.176

e 0.65 e 0. 0256

L 0. 450 | 0. 750 L 0.018 | 0. 030

L1 1. 00 L1 0. 039

k 0° | 8° k 0° | 8°
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

m HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

= HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

m Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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