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54AC11810, 74AC11810
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES

T-4221-00

D3580, JUNE 1990

®* Flow-Through Architecture to Optimize
‘ PCB Layout

¢ Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1—-um Process

* 500-mA Typical Latch-Up Immunity at
125°C

* Package Options Include Plastic "Small
Outline” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

description

These devices contain four = independent
Exclusive-NOR gates. They perform the Boolean
functions Y = A® B = (A + B) * (A + B) in positive
logic.

A common application is a true/complement

element. If one ofthe inputs is high, the other input

will be reproduced in true form at the output. [fone

ofthe inputs is low, the signal on the other input will
‘ be reproduced inverted at the output.

The 54AC11810 is characterized for operation
over the full military temperature range of — 55°C
to 125°C. The 74AC11810 is characterized for
operation from— 40°C to 85°C.

FUNCTION TABLE
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. EPIC is a trademark of Texas Instruments Incorporated.
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NC — No internal connection

UNLESS OTHERWISE NOTED thls document contalns
PRODUCTION DATA information current as of ’
publication date, Products conform to specifications per
the terms of Texas Instruments standard warranty.
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logic symbolt logic diagram (positive logic)
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tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 4B

IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

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

SUPPly VOIAGE FANGE, VGG v v v v v v v vt en et ee s cneeseeanteeensneroenssnnnnanninannsss -05Vto7V
Input voltage range, Vy(seeNote 1) .........cceiiiiiiiiiiiii i i, — 050V +0.5V
Output voltage range, Vo (seeNote 1) ................. P —05to0Vgc+ 0.5V
Input clamp current, hk (V<0 0rVi>Voo) cvveiiiiiiiiiiiiiiiiiiiiiiiiiiii e, 220mMA
Output clamp current, [ok (VO <0 0rVO > Vo) tivrrriiriiitiiiiiniiiiiioniiriiiiiiaseenes = 50 mA
Continuous output current, Ig Vo =0toVae) «vvviveniiiiiiicini e T, = 50 mA
Continuous current through Vggor GNDpins ..........o.ovvinls, et et erira e e e = 100 mA
Storage temperature range ........vevvveiiirnnresnrstisirsssrasssisirianae.. —65°C 10 150°C

¥ 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 current ratings are observed.

recommended operating conditions

54AC11810 74AC11810
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 3 5 5.5 3 5 5.5 A
Vec =3V 2.1 2.1
VIH High-level input voltage Voo =45V 3.15 3.15 \
Voc =55V 3.85 3.85
Ve =3V 0.9 0.9
ViL Low-level input voltage Vec =45V 1.35 1.35 \'
VoG =65V P 1.65
7 Input voltage 0 £ Voo 0 Vee| V
Vo Output voltage 0 ,¢° Voo 0 Vee| Vv
Voo =38V Y -4 ~4
IOH High-level output current Voo =45V WO —-24 -24| mA
Voc=55V | Q -24 —-24
Ve =3V 12 12
loL Low-level output current Ve =45V 24 24| mA
Vcc=556V 24 24
AYAv Input transition rise or fall rate 0 10 0 10| nsiV
TA Operating free-air temperature — 55 125 —40 85 °C
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electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta =25°C 54AC11810 | 74AC11810
P : TEST D NIT
ARAMETER ST CONDITIONS Vee N Tvp Ak min wax T el Y
3V 2.9 2.9 2.9
IoH =—50 uA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
v IoH =— 4 MA 3v 2,58 2.4 2,48
OH | ot A 45V 3.94 3.7 3.8 v
OH =~ 55V | 494 47 78
loq =—50 mAt 55V 3.85
loH =— 75 mAT 55V . 3.85
3V 0.1 Y Q1 0.1
IoL = 50 pA 45V 01| o 0.1
5.5V 011 Q6% o1 0.1
oL =12 mA 3V 036| - 0.5 0.44
VoL 45V 0.36 05 oas| V
loL =24 mA 55V 0.36 05 0.44
ioL = 50 mAT 55V 1.65
lop = 75 mAt 55V 1.65
Iy V| =Vgg or GND 55V +0.1 =1 =1 pA
Icc Vi=Vgg orGND, lIp=0 55V 4 80 40 uA
Cj V| =Vggc or GND 5V 3.5 pF
1t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V 0.3V (see Figure 1)
FROM TO Ta =25°C 54AC131§10 | 74AC11810 UNIT
PARAMETER (INPUT) (OUTPUT) MIN  TYP MAX| MINSYMAX| MIN MAX
N
tpLH AorB v 17 65 7.7 {5@3%123'9 10.1 1.7 9 s
tPHL 1.8 5.1 7] 98 a4 1.8 83
switching characteristics over recommended operating free-air temperature range,
Vce =5V = 0.5V (see Figure 1)
FROM TO Ta = 25°C 54AC11810 | 74AC11810
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MINGOMAX| miN_ max| ONIT
} . . S8 7, . 7
tPLH AorB v 15 39 6.1 Q@S@ 79| 15 ns
tPHL 16 389 58| ‘@48 75| 1.6 7
operating characteristics, Voo =5 V,.Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz C 24 pF
PRODUCT PREVIEW information concerns products in the
and olhor 3pecHILaHions are design Goals. Toxhs Instrutmonts {5’
:;:slxﬁrvgs :’I;F right to change or %lsgontlﬁue these products TEXAS
without notice.
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PARAMETER MEASUREMENT INFORMATION

From Output
Under Test

CL =50 pF
500 Q
(See Note A) I

input 15V 15V

(See Note B) I 0
I' 'I —pl— t
tpLH | | PHL

[ ' —— VOH
lng’hase I 50% 50%
utput |
| | VoL

| P t
- tPHL —¢—» | PLH

|
I I VoH
Out-Of-Phase 50% 50%
Output
——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C|_ includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 =50 ©Q, t; = 8 ns, t = 3 ns,

C. The outputs are measured one at a time with one transition per measurement,

Figure 1. Load Circuit and Voltage Waveforms
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