TOSHIBA

Low-Voltage Quad 2-Input OR Gate with 5V Tolerant
Inputs and Outputs

The TC74LCX32 is a high performance CMOS 2-INPUT OR
GATE. Designed for use in 3.3 Volt systems, it achieves high
speed operation while maintaning the CMOS low power dissi-
pation.

The device is designed for low voltage (3.3V) Vi applica-
tions, but it could be used to interface to 5V supply environ-
ment for inputs.

All inputs are equipped with protection circuits against
static discharge.

Features
* Low Voltage Operation: Vo = 2.0 ~ 3.6V
* High Speed: t4 = 5.5ns (Max.} (Vo = 3.0 ~ 3.6V)
* Qutput Current: Hloyl/lo, = 24mA Min.) (Ve = 3.0V)
¢ Latch up Performance: £500mA
¢ Available in JEDEC SOP, EIAJ SOP and SSOP
* Power down protection is provided on all inputs and outputs
* Pin and Function Compatible with 74 series
- (TAACNHC/HC/F/ALS/LS, etc.) 32 type

Pin Connection

a1 14 vce
18 2 13 48
1Y 3 12 4A
A 4 S— t1 a4y
2B 5 10 38
2Y 6 9 3a
GND 7| 8 3v
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Weight SOP14-P-300 : 0.18g (Typ.)
SOL14-P-150 : 0.12g (Typ.)
SSOP14-P-225 : 0.07g (Typ.)

Pin Assignment

Truth Table
Inputs Outputs
A B Y
L L L
L H H
H L H
H H H
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Part# TC74LCX32F/FN/FS C2MOS Logic TC74ALCX/LVX/LVQ Series LG12810896
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply Voltage Range Veo -05-~70 v
DC Input Voltage Vin 05-~70 v
-05~70{Notet
DC Output Voltage Vour { ) Y
05~ Ve +0.5(Note 2)
Input Diode Current lic -50 mA
Output Diode Current lok 150 (Note 3) mA
DC Gutput Current lout 150 mA
Power Dissipation Po 180 mw
DG Vo/fGround Current lecflend 00 mA
Storage Temperature Tetg -65 ~ 150 °C
(Note 1) Off-State
(Note 2) High or Low State. lo+ absoiute maximum rating must be observed.
(Note 3) Vot < GND, Vo7 > Voo
Recommended Operating Conditions
Parameter Symbol Value Unit
20-38
Supply Yo v, v
ply Volage ce 15- 35 (Note 4)
Input Voltage Vin 0-~55 v
Bus Output Voltage v, 0~ 55 (Note ) v
us Oul
d our 0~ Vg (Note 6)
Output Current o 24 (Note 7 A
utput Cur m
g oot 12 (Note 8)
Operating Temperature Topr -40 - 85 °C
Input Rise and Falf Time di/dv 0~ 10 (Note 9) nsV
(Note 4) Data Retension Only
(Note 5} Off-State
(Note 6) High or Low State
(Note 7) Vg = 3.0 ~ 3.6V
(Note 8} Vo= 2.7 ~ 3.0V
(Note 8) Vi - 0.8 ~ 2.0V, VCC =3.0V
Electrical Characteristics
DC Characteristics (Ta = -40 ~ 85°C)
Parameter Symbol Test Condition Min. Max. Unit
Vec V)
ot Vol “H’ Levet Viy - 27-36 20 - v
nput Vo
put voliage T Level Vi - 27-36 - 08 v
Ion = -100uA 27-36 Vee-02 -
e =-12mA 2.7 22 -
H Level Von Vg = Vi 08 Vi :g: —18mA 30 4 B v
oubut I = -24mA 30 22 -
oita
uiput Voltage lows = 100 27-35 - 02
o ~ oL = 12mA 27 - 04
L Level Vou Vin=Vi lop = 16mA 30 - 04 v
lon = 24mA 3.0 - 0.55
Input Leakage Current Iy Vin=0~55V 27~386 - 5.0 1A
Power Off Leakage Current lore VINNOUT =55V 0 - 10.0 WA
Cuissoent Supol Curtt ' Vin = Vo of GND 27-36 - 10.0 R
fescent Supply Curren ce VidNour = 36 - 55V 27-36 - 100
Increase in lgc per input Algg Vi = Ve - 0.6V 2.7-36 - 500 LA
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LG1281089 C2MOS Logic TC74LCX/LVX/LVQ Series Part# TC74LCX32F/FN/FS

AC Characteristics (Ta = -40 ~ 85°C)

Parameter Symbol Test Condition Min. Max. Unit
Ve (V)
: . t ! 2.7 - 6.2
Propagation Delay Time ALK Fig. 1,2
pag Y oL Fig.1.2) 3303 15 55 "
Output to Output Skew lost (Note 10) 27 - N s
tostiL. 3303 - 10 ‘

(Note 10} Parameter guaranteed by design. {toe 1 = | toLrm tpukin b tosHt = ! toim - torin )

Dynamic Switching Characteristics (Ta = 25°C, Input t, = t, = 2.5ns, C, = 50pF, R, = 500Q)

Parameter Symbol Test Condition Typical Unit
Vee (V)
Quiet Output Maximum Dynamic Vi, Voip V=33V, v =0V 33 08
Quiet Output Minimum Dynamic Vi, Wop! V=33V, V =0V 33 08 v

Capacitive Characteristics (Ta = 25°C)

Parameter Symbol Test Condition Typical Unit
Vee (V)
Input Capacitance Ciy 33 7 pF
Bus input Capacitance Cour B 33 8 pF
Power Dissipation Capacitance Cep fin = 10MHz (Note 11) 33 25 pF

(Note 11) 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: lsc (opr.} = Cpp ® Ve * fin + Icc/4 (per gate)
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Part# TC74LCX32F/FN/FS c2mos Logic TC7ALCXAVX/LVQ Series LG12810896

TEST CIRCUIT

Fig.1
OUTPUT MEASURE
v l « €L = S0pF
R =50003
AC WAVEFORM
Fig.2 tpiH. toHL
ty 25m ., 25ns
f ﬁ 2V
INPUT Z 1.5V q
—_— 0% Gno
Vou
QUTPUT 15V
I You
tolH tpHL

1. This technical data may be controlled under U.S. Export Administration Regulations and may be subject 1o the approval of the U.8. Department of Commerce prior to export. Arty export or re-export,
directly or indirectly. in contravention of the 1.8, Export Administration Regulations is strictly proniited.

2. LIFE SUPPORT POLICY

Toshiba products daescribed in this document ave not authorized for use as critical components in life support systems without the written consent of the appropriate officer of Toshiba America, Inc.
Life support systems are either systems intended for surgical implant in the body or systermns which sustain life.

A cntical component in any component of a iife support system whose faillure to perform may cause a malfunction of the life support system, or may affect its safety or effectiveness.

3. Theinformation in this dacument has been carefully chacked and is baelieved to be reliable; however no responsibility can be assumed for inaccuracies that may not have been caught. All information
in this data book is subject to change without prior notice. Furthermore, Toshiba canrot assume responsibiity for the use of any license under the patent rights of Toshiba or any third parties.
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