74VHC32
Quad 2-Input OR Gate

General Description

The VHC32 is an advanced high speed CMOS 2-Input OR
Gate fabricated with silicon gate CMOS technology. It
achieves the high speed operation similar to equivalent Bi-
polar Schottky TTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 4 stages including buffer
output, which provide high noise immunity and stable out-
put. An input protection circuit ensures that OV to 7V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.
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Features
B Low Power Dissipation:

lcc = 2 uA (Max) at Ty = 25°C
m High Noise Immunity: VNiH = VNIL

m All inputs are equipped with a Power Down Protection

Function
B Balanced Propagation Delays: tp| 4
m Low Noise: Vo p = 0.8V (Max)

® Pin and Function Compatible with 74HC32
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. Package i
Commercial Number Package Description
74VHC32M M14A 14-Lead Molded JEDEC SOIC
74VHC32SJ M14D 14-Lead Molded EIAJ SOIC

74VHC32MSC MSC14 14-Lead Molded EIAJ Type 1 SSOP

74VHC32MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP

74VHC32N N14A 14-Lead Molded DIP

the suffix letter “X” to the ordering code.

Note: Surface mount packages are also available on Tape and Reel. Specify by appending

EIAJ Type | SSOP available Tape and Reel only, order MSCX.

Logic Symbol Connection Diagram
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Absolute Maximum Ratings (note 1)

Supply Voltage (Vceo)

DC Input Voltage (V|N)

DC Output Voltage (VouT)
Input Diode Current (I;k)
Output Diode Current (Iok)
DC Output Current (IoyT)
DC Vgc/GND Current (Icg)
Storage Temperature (TsTg)

Lead Temperature (T)
(Soldering, 10 seconds)

—0.5Vto +7.0V
—0.5Vto +7.0V

—0.5Vto Vg + 0.5V

—20 mA
+20 mA
+25 mA
+50 mA
—65°Cto +150°C

260°C

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input load-
ing variables. National does not recommend operation out-
side databook specifications.

Recommended Operating

Conditions

Supply Voltage (Vo) 2.0Vto +5.5V
Input Voltage (V|Nn) 0V to +5.5V
Output Voltage (VouT) 0V to Voo

Operating Temperature (Topg) —40°Cto +85°C

Input Rise and Fall Time (t;, t;)

Vce = 3.3V £0.3V 0 ~ 100 ns/V
Vce = 5.0V £0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
Vee Ta = —40°C i iti
Symbol Parameter — 950 A Units Conditions
W) Tawwese to +85°C
Min Typ Min Max
ViH High Level Input 2.0 1.50 1.50 v
Voltage 3.0-5.5 | 0.7 Vo 0.7 Voo
ViL Low Level Input 2.0 0.50 v
Voltage 3.0-5.5 0.3 Vge 0.3 Ve
VoH High Level Output 2.0 1.9 2.0 1.9 VIN=VH | loH = —50 nA
Voltage 3.0 29 3.0 2.9 \" or VL
4.5 4.4 4.5 4.4
3.0 2.58 2.48 v loH = —4mA
4.5 3.94 3.80 loy = —8mA
VoL Low Level Output 2.0 0.0 0.1 0.1 VIN=VH | loL = 50 uA
Voltage 3.0 0.0 0.1 0.1 v or Vi
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4mA
45 0.36 0.44 loL = 8 mA
N Input Leakage 0-5.5 +0.1 +1.0 A VN = 5.5V or GND
Current ®
lcc Quiescent Supply 5.5 2.0 20.0 A VIN = Vg or GND
Current B
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DC Characteristics for 'VHC Family Devices

v 74VHC
cC . .
Symbol Parameter W Ta = 25°C Units Conditions
Typ Limit
* H i =
VoLp Quiet Qutput Maximum 50 03 08 v C_ = 50 pF
Dynamic Vo
* %k H ini Al
VoLv Quiet Qutput Minimum 5.0 _03 08 v CL = 50 pF
Dynamic VoL
. . . N
VIHD Mlnlmurn High Level 50 35 v C_ = 50 pF
Dynamic Input Voltage
* % H —
ViLp Maxmgm Low Level 50 15 v C_ = 50 pF
Dynamic Input Voltage
**Parameter guaranteed by design.
AC Electrical Characteristics
74VHC 74VHC
Symbol Parameter Vee Ta = 25°C Ta = —40°C Units Tes
(\] A~ to +85°C Condition
Min Typ Max Min Max
tPHL, Propagation Delay 3.3 55 7.9 1.0 9.5 CL = 15pF
ns —
tPLH £0:3 8.0 11.4 1.0 13.0 CL = 50 pF
5.0 3.8 5.5 1.0 6.5 C_ = 15pF
+0.5 ns _
5.3 7.5 1.0 8.5 CL = 50 pF
CiN Input Capacitance 4 10 10 pF Vcc = Open
Cpp Power Dissipation (Note 1)
. 14 pF
Capacitance

Note 1: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average

operating current can be obtained by the equation: Icc (opr.) = Cpp * Voc * fin + lcc/4 (per gate).

Ordering Information

The device number is used to form part of a simplified purchasing code, where the package type and temperature range are

defined as follows:
74VHC 32 M

X
Temperature Range Family T— Special

Variations

74 VHC = Commercial "X'" = Tape and Reel

Device Type

Package Code
M = Small Outline JEDEC SOIC

SJ = Small Outline EIAJ SOIC

MSC = Shrink Small Qutline EIAJ SSOP Type 1

MTC = Thin Shrink Small Outline JEDEC TSSOP Type 1
N = Molded Plastic DIP
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Physical Dimensions inches (millimeters)

0.150-0.157
(3.810—-3.988)

X 45°—= }4—

0.010—0.020
(0.254 -0.508)

[ ——

B 4% 7 # #+886-3-575

JHE 4 7 LT (1) 86-21-54151736

3170

55-83298787
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0.335-0.344 )

0.008 —0.010
(0.203-0.254)
TYP ALL LEADS

ALL LEAD TIPS

0°-8°

L

0.004
0 102)

‘ (8.509 —8.738) '

=
@

2 1

0.228—0.244 p
(5.791-6.198) | ?ep
. />
SR ACP g_\L
IDENT ¥

0.053 -0.069
(1.346—1.753)
8° MAX TYP 0.004-0.010
ALL LEADS r y  (0.102-0.254)
+ L 1
SEATING ey e e e T e
e PLANE ? + ?
T 20U g0 ‘ ‘ ‘ 0.014-0.020
LGN =2 2P TYP
0.016-0.050 03%) G Wy i {0.356—0.508)
{0.406—1.270) TYP 0.008
TYP ALL LEADS 10.203) TYp
) M14A {(HEV H)
14-Lead Small Outline Integrated Circuit-JEDEC (M)
NS Package Number M14A
0.394 - 0.402
« {10.01-10.21) >
DHHAARS
N
0.205-0.213

0.016-0.031
{0.406-0.787)

DETAILF

0.006 - 0.010
{0.152-0.254)

SEEDETAILF

- 208
{1245)

0.295-0.319
(7.493-8.103)

0.071
{1.803)

{5.207-5.410)

0.067 - 0.083
{1.702-2.108)

REF T

[ \

0.050

(1.219
0.014-0.020
(0.356 - 0.508)

14-Lead Plastic EIAJ SOIC (SJ)
NS Package Number M14D

SEATING PLANE

0.000-0.010

(0.000 - 0.254)

M14D (REV A)
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BE 4% H # A 886-3-5753170
Ji: 4 J1 LT (Litf) 86-21-54151736
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Physmal Dimensions inches (millimeters) (Continued)
5.0£0.2
fnnnnnd
4.410.2
1 7
| 5.5 MAX 0157019 6.4£0.3 ]
0.05
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1.240.2 o 1023:32 TYP —j |‘ " N
0.55 TYP —] JL -c- t —| |« 0.450.20 TYP
555 7P| L 0.22£0.10 TYP
|'¢'|013®|C|A®|B®| MSC14 (REVA)
14-Lead Plastic EIAJ SSOP Type 1 (MSC)
NS Package Number MSC14
| 7.72
—-—+—-— 418
(1.78 TYP) mm”[ﬂ”””
[«—— 5.0 £ 0.1 —— —~
-

LAND PATTERN RECOMMENDATION
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DETAIL A
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. i
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)
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14-Lead Plastic JEDEC TSOP Type | (MTC)

MTC14 (REV B)

NS Package Number MTC14
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74VHC32 Quad 2-Input OR Gate

B 4% H # A 886-3-5753170
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Physical Dimensions inches (millimeters) (Continued)
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0.09
’ ~ s
[14] 73] [iz] [w] [fo] [9] [ NoEX
AREA T
0.250%0.010
O a (6.350 £.0.254)
PINNO.1 T AN PIN NO. 1 :
IDENT GI T BT T & IDENT FIE
0.092 0.030 MAX
{2.337) (0.762) DEPTH
OPTION 1 OPTION 02
m% 1.300-0.320
pass—oz0 | ’ 0.060 (o < 4o TYP (7.62058.128) 0.065
—_— —_— |— b °© e
{3.683—5.080) ‘ ‘ (1.524) /\ ™~ gPTIDRAY 1.651)
A [ 1 B
v v | S A
4 0.008-0.016 1o
.02 _ 90°+4° TYP {0:203—0.406)
(0.508) T ' ] :
W e T s
38.175-3.810) {1.90520.381) %—4
132;::323) e ] e 0am000m0 MIN
0.05040.010 @250£0258)
>~ ome 035 * 0N
r +1.016
(“55 —0.381) N4 REVE)

14-Lead Molded Dual-In-Line Package (MDIP)

NS Package Number N14A

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor

o)

National Semiconductor

National Semiconductor

National Semiconductor

Corporation Europe

1111 West Bardin Road Fax: (+49) 0-180-530 85 86

Arlington, TX 76017 Email: cnjwge @tevm2.nsc.com

Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85

Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
ltaliano  Tel: (+49) 0-180-534 16 80

Japan Ltd.
Tel: 81-043-299-2309
Fax: 81-043-299-2408

Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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