54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993

* Flow-Through Architecture Optimizes 84AC11020. .. J PACKAGE
PCB Layout 74AC11020. .. D OR N PACKAGE
(TOP VIEW)

¢ Center-Pin Ve and GND Configurations

Minimize High-Speed Switching Noise 18 1 U 1alINc
¢ EPIC™ (Enhanced-Performance implanted 1Aa[] 2 13fJ1C
CMOS) 1-um Process 1v(l s 12[] 10
* 500-mA Typical Latch-Up Immunity GND [] 4 1]} Vee
at 125°C 2v(]s 10[] 2A
* Package Options Include Plastic 2D(]s ol 2B
Small-Outline Packages, Ceramic Chip 2C[}7 s]INC
Carriers, and Standard Plastic and Ceramic
300-mil DIPs
54AC11020. .. FK PACKAGE
description (TOP VIEW)
Q
These devices contain two independent 4-input Qo % > 8
NAND gates. They perform the Boolean functions |
Y=A*B+C*DorY=A+B+C+Din positive Ne 2% 2 7 2 s 28
logic. NC 05 17[J NC
The 54AC11020 is characterized for operation iBlle 16[] NC
over the full military temperature range of —55°C NG I} 7 15[} NC
to 125°C. The 74AC11020 is characterized for wphe L, 314[ 2C
operation from -40°C to 85°C. OO
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NC — No internal connection

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
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:mggm ogﬂ: &u;;%?mum.‘: £ :Ym:n?:mmu.m . Copyright © 1993, Texas Instruments Incorporated
g o o e PR doss ol ecatsrly e TExas %

INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-59

B 3961723 0094285 2us I




54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1967 - REVISED APRI. 1933

logic symbolt logic diagram (positive logic)
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t This symbol is in accordance with ANSYIEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)$

Supply voltage range, VoG - oo vniii it e e e -05Vto7V
Input voltage range, Vi (seeNote 1) ...........c.coviviiiiiiiiiiiiiiniies, -05VtoVgg + 05V
Output voltage range, Vo (seeNote 1) ...t inn it ~-05VtoVpgg+05V
Input clamp current, ik (Vi< 00T V> Ve v e e 220 mA
Output clamp current, Igg (Vo <0 0rVo>VEE) tvevriiniiiie ittt +50 mA
Continuous output current, Ig (Vo =010VeE) «vvvvi i 250 mA
Continuous current through Vo of GND ..o e £100 mA
Storage temperature FANGe ... ... ..ovvie it iiiariatiaiiiiant it eiteareanenns -65°C to 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.

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987-REVISED MARCH 1990

recommended operating conditions

B4AC11020 74AC11020 UNIT
MIN NOM MAX|{ MIN NOM MAX
Voo Supply voltage 3 5 55 3 5 5.5 Vv
Voo =3V 2.1 21
VIH High-level input voltage vcc=45V 3.15 3.15 \'
Voc=55V 3.85 3.85
Vee=3V 0.9 0.9
VIL Low-level input voltage Vecc=45V 1.35 1.35 v
Vec=556V 1.65 1.65
Vi Input voltage 0 Vco 0 veo v
Vo Output voltage Vee 0 Vee \"
Vce=3V -4 -4
loH High-level output current Vec=45V —-24 24| mA
Vec =55V -24 -24
Vec=3V 12 12
loL Low-level output current Vecg=45V 24 24| mA
Vgc=55V 24 24
At/Av Input transition rise or fall rate o] 10 0 10| ns/V
Ta Operating free-air temperature —55 126 -40 85 °C

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

PARAMETER TEST CONDITIONS Y/ Ta=25C SIACTI020 | 74ACTI020 UNIT
CC I"MN TVP WAX| MIN WMAX| WMIN MAX
3V 2.9 2.9 29
10K =50 pA asV 4.4 4.4 4.4
55V 5.4 5.4 5.4
IoH=—-4mA 3v | 258 24 2.48
VoH v
45V | 294 3.7 3.8
'OH =-24mA 55V | 494 a7 4.8
IoH =~ 50 mAt 55V 3.85
IoH =—75 mAt 55V 3.85
v 0.1 0.1 0.1
loL =50 A 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
IoL = 12 mA 3V 0.36 0.5 0.44
VoL \'
45V 0.36 0.5 0.44
loL =24 mA
55V 0.36 0.5 0.44
oL =50 mAt 55V 1.65
loL =75 mAt 55V 1.65
1] V| =V or GND 5.5V +0.1 =1 =1 pA
lce V= Vg or GND, lo=0 55V 4 80 40| pA
(o] V| =Vcg or GND 5V 35 pF

1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.,
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 ~ REVISED APRIL 1933

switching characterlstics over recommended operating free-alr temperature range,
Voo =3.3V 2 0.3V (unless otherwise noted) (see Figure 1)

FROM TO Ta =25°C B4AC11020 | 7aAC11020
PARAMETER NIT
(NPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN wMAX v
! 15 64 86| 15 10| 15 94
PLH Any Y ns
tPHL 15 64 92| 15 107] 15 109
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5 V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11020 74AC11020
ARAMETER
P (NPUT) (OUTPUT) MIN TYP MAX| MIN MAX] MIN MAX UNIT
15 43 ) . . .
tpLH Any v 8.1 1.5 7 1.5 6.7 ns
tPHL 16 44 78] 15 77] 15 73
operating characteristics, Vcc =5 V, Tpo = 25°C
PARAMETER TEST CONDITIONS TP | uniT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 19 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
50%
grideres oe ot ol

| |
S0 tPHL —-IF——JI lﬂ——J‘— tPLH
|

(see Note A) |
' i VoH
= = Output 50% Vco 50% Vee
——— VoL

VOLTAGE WAVEFORMS

CL=50pF

LOAD CIRCUIT

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50, ty =3 ns, t; = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

B 3951723 0094288 T57 WA
TExas *’?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



