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54 Series Libraries 

This section describes the individual libraries that 

make up the 54 series libraries. Note that both stan­

dard and ANSI body styles are available for all librar­

ies and that the same components are available in 

each library. The body style selected is determined 

by the first library name encountered in the library 

search path or by the last library command. 

54LSTTL/ANSI 54LSTTL Libraries ............ 3-3 

54STTL/ANSI 54STTL Libraries . . . . . . . . . . . .. 3-53 

54ASTTL/ANSI 54ASTTL Libraries .......... 3-71 

54ALSTTL/ANSI 54ALSTTL Libraries ........ 3-89 

54HCMOS/ANSI 54HCMOS Libraries. . . . . . . .. 3-125 

54FAST/ANSI 54FAST Libraries. . . . . . . . . . . .. 3-171 

54TTL/ANSI 54TTL Libraries. . . . . . . . . . . . . .. 3-193 





The 54LSTTL and 
ANSI 54LSTTL 
Libraries 

The 54LSITL Library requires approximately 5694 Kbytes 

of disk storage, and the ANSI 54LSTIL Library requires ap­

proximately 5675 Kbytes of disk storage. The physical, tim­

ing, and simulation models for each library are identical and 

differ only in their body drawings. The part name for a 

component in either library is the same; the body drawing 

used is determined by the first library name encountered in 

the library search path (54Isttl.lib or a54Isttl.lib). 

The specifications used to construct the models in these li­

braries were taken from the Texas Instruments data books or 

from Mil Spec MIL-M-38510. Parts indicated with an aster­

isk (*) are from MIL-M-38510; the descriptions for these 

components include the military device type in parentheses. 

The release level of the 54LSITL and ANSI 54LSITL Libraries 

is 9.0. 



54LSTIL and ANSI 54LSTIL Libraries 

* 54LSOO 
* 54LS02 
* 54LS03 
* 54LS04 
* 54LS05 

* 54LS08 
* 54LS09 
* 54LS10 
* 54LS11 
* 54LS12 

* 54LS13 
* 54LS14 
* 54LS15 
* 54LS20 
* 54LS21 

* 54LS22 
54LS24 

* 54LS26 
* 54LS27 
* 54LS28 

* 54LS30 
* 54LS32 

54LS33 
* 54LS37 
* 54LS38 

3-4 

Each library contains body drawings and physical, 
timing, and simulation models for the following 155 
components: 

Quad 2-input NAND (30001) 
Quad 2-input NOR (30301) 
Quad 2-input open-collector NAND (30002) 
Hex inverter (30003) 
Hex open-collector inverter (30004) 

Quad 2-input AND (31004) 
Quad 2-input open-collector AND (31005) 
Triple 3-input NAND (30005) 
Triple 3-input AND (31001) 
Triple 3-input open-collector NAND (30006) 

Dual 4-input NAND Schmitt trigger (31301) 
Hex Schmitt-trigger inverter (31302) 
Triple 3-input open-collector AND (31002) 
Dual 4-input NAND (30007) 
Dual 4-input AND (31003) 

Dual 4-input open-collector NAND (30008) 
Quad 2-input Schmitt-trigger NAND 

Quad 2-input NAND (32102) 
Triple 3-input NOR (30302) 
Quad 2-input NOR (30204) 

8-input NAND (30009) 
Quad 2-input OR (30501) 
Quad 2-input NOR 

Quad 2-input NAND buffer (30202) 
Quad 2-input open-collector NAND buffer (30203) 
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* 54LS40 
* 54LS42 

54LS48 
* 54LS51 

* 54LS54 

54LS55 
* 54LS73 
* 54LS74 
* 54LS75 
* 54LS76 

54LS78 
* 54LS83 
* 54LS85 
* 54LS86 
* 54LS90 

54LS91 
* 54LS92 
* 54LS93 
* 54LS95 
* 54LS96 

* 54LS107 
* 54LS109 

* 54LS112 
* 54LS113 

* 54LS114 
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54LSTTL and ANSI 54LSTIL Libraries 

Dual 4-input NAND (30201) 
4-to-l0-line decoder (30703) 
BCD-to-7-segment decoder/driver 
2-wide 3-input, 2-wide 2-input AND-DR-invert 

(30401) 
4-wide AND-DR-invert (30402) 

2-wide 4-input AND-DR-invert 
Dual JK flip-flops with clear (30101) 
Dual positive-edge-triggered D flip-flop (30102) 
4-bit bistable latch (31601) 
Dual JK flip-flop with preset and clear (30110 

Dual JK flip-flop with common clock and clear 
4-bit binary full adders with fast carry (31201) 
4-bit magnitude comparator (31101) 
Quad 2-input exclusive-DR (30502) 
Decade counter (31501) 

8-bit shift register 
4-bit divide-by-12 counter (31510) 
4-bit binary counter (31502) 
4-bit shift register (30603) 
5-bit shift register (30604) 

Dual JK flip-flops with clear (30108) 
Dual JKbar positive-edge-triggered flip-flop 

(30109) 
Dual JK negative-edge-triggered flip-flop (30103) 
Dual JK negative-edge-triggered flip-flop with 

preset (30104) 
Dual JK negative-edge-triggered flip-flop with 

preset, common clear and clock (30105) 
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54LSTTL and ANSI 54LSTTL Libraries 

* 54LS122 

* 54LS123 

* 54LS125 
* 54LS126 
* 54LS132 

54LS133 
54LS136 
54LS137 

* 54LS138 
* 54LS139 

54LS145 
54LS147 

* 54LS148 
* 54LS151 

54LS152 

* 54LS153 
54LS154 

* 54LS155 
* 54LS157 

* 54LS158 

3-6 

Retriggerable monostable multi vibrator with clear 
(31403) 

Dual retriggerable monostable multi vibrators with 
clear (31401) 

Quad bus buffers with three-state outputs (32301) 
Quad bus buffers with three-state outputs (30104) 
Quad 2-input positive-NAND Schmitt triggers 

(30105) 

13-input positive-NAND gate 
Quad 2-input exclusive-oR 
3-to-8 line decoders/multiplexers with address 

latch 
3-to-8 line decoders/multiplexers (30701) 
Dual 2-to-4 line decoders/multiplexers (30702) 

BCD-to-decimal decoders/drivers 
10-line decimal to 4-line BCD priority encoder 
8-line to 3-line octal priority encoder (36001) 
1-of-8 data selectors/multiplexers (30901) 
1-of-8 data selectors/multiplexers 

Dual 4-line-to-l-line data multiplexer (30902) 
4-to-16 line decoders/demultiplexers 
Decoders/demultiplexers (32601) 
Quad 2-to-l-line non-inverting multiplexer 

(30903) 
Quad 2-to-l-line inverting data multiplexer 

(30904) 
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* 54LS160 

* 54lS161 

* 54LS162 

* 54LS163 

* 54LS164 

* 54LS165 
* 54LS166 
* 54LS169 

* 54LS170 
* 54LS173 

* 54LS174 
* 54LS175 
* 54LS181 

54LS182 
54LS183 

* 54LS190 
* 54LS191 
* 54LS192 

* 54LS193 

* 54LS194A 
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4-bit synchronous decade counters with direct 
clear (31503) 

4-bit synchronous binary counters with direct clear 
(31504) 

4-bit synchronous decade counters with 
synchronous clear (31511) 

4-bit synchronous binary counters with 
synchronous clear (31512) 

8-bit parallel output serial shift register (30605) 

Parallel-load 8-bit shift registers (30608) 
8-bit shift registers (30609) 
4-bit synchronous binary up/down counters 

(31506) 
4 by 4 register files (31902) 
4-bit D-type registers with 3-state outputs (36101) 

Hex D-type flip-flops (30106) 
Quad D-type flip-flops (30107) 
Arithmetic logic units/function generators (30801) 
Look-ahead carry generators 
Dual carry-save full adders 

Synchronous BCD up/down counter (31513) 
Synchronous binary up/down counter (31509) 
Synchronous BCD up/down dual clock counters 

(31507) 
Synchronous binary up/down dual clock counters 

(31508) 
4-bit bidirectional shift register (30601) 
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54LSTIL and ANSI 54LSTIL Libraries 

* 54LS195 
* 54LS196 

* 54LS197 
54LS219 

* 54LS221 

54LS222 
* 54LS240 
* 54LS241 
* 54LS242 
* 54LS243 

* 54LS244 
* 54LS245 
* 54LS251 
* 54LS253 
* 54LS257 

* 54LS258 
* 54LS259 

54LS260 
* 54LS266 

* 54LS273 

* 54LS279 
* 54LS280 
* 54LS283 
* 54LS290 
* 54LS293 

3-8 

4-bit parallel-access shift registers (30602) 
Presettable decadelbi-quinary countersllatches 

(32001) 
Presettable binary counters/latches (32002) 
64-bit random access memory 
Dual monostable multivibrators (31402) 

16 x 4 asynchronous first-in first-out memories 
Octal inverting 3-state bus transceiver (32401) 
Octal non-inverting 3-state bus transceiver (32402) 
Quad inverting 3-state bus transceiver (32801) 
Quad non-inverting 3-state bus transceiver 

(32802) 

Octal non-inverting 3-state bus transceiver (32403) 
Octal non-inverting 3-state bus transceiver (32803) 
3-state data multiplexer (30905) 
Dual data selectors/multiplexers (30908) 
Quad 3-state non-inverting data multiplexer 

(30906) 

Quad 3-state inverting data multiplexer (30907) 
8-bit addressable latches (31603) 
Dual 5-input NOR 
Quad 2-input exclusive-NOR gates with open 

collector (30303) 
Octal D-type flip-flops (32501) 

Quad SR latches (31602) 

9-bit odd/even parity generators/checkers (32901) 
4-bit binary full adders (31202) 
Decade counter (32003) 
4-bit binary counter (32004) 
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* 54LS295 
* 54LS298 

54LS299 
54LS322 
54LS323 

* 54LS348 
54LS353 
54LS363 
54LS364 

* 54LS365 

* 54LS366 
* 54LS367 
* 54LS368 
* 54LS373 
* 54LS374 

* 54LS377 
54LS378 
54LS379 
54LS381 

* 54LS390 

* 54LS393 
54LS533 

* 54LS540 

* 54LS541 

54LS590 
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4-bit bidirectional universal shift register (30606) 
Quad 2-input multiplexers with storage (30909) 
8-bit bidirectional 3-state shift/storage register 
8-bit shift register with sign extend 
8-bit bidirectional universal shift/storage registers 

with 3-state outputs 

8-line to 3-line priority encoder (36002) 
Dual 4-line to I-line data selectors/multiplexers 
Hex bus drivers 
Hex bus drivers 
Hex noninverted 3-state bus drivers (32201) 

Hex inverted 3-state bus drivers (32202) 
Hex bus drivers (32203) 
Hex bus drivers (32204) 
Octal 3-state D-Iatch with common enable (32502) 
qctal 3-state positive-edge-triggered D register. 

(32503) 

Octal D-type flip-flops with enable (32504) 
Hex D-type flip-flops 
Quad D-type flip-flops with enable 
Arithmetic logic unit/function generator 
Dual decade counters (32701) 

Dual 4-bit binary counters (32702) 
8-bit latch with inverting outputs 
Octal buffers and line drivers with 3-state outputs 

(32404 
Octal buffers and line drivers with 3-state outputs 

(32405) 
8-bit binary counters with output registers 
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54LSTTL and ANSI 54LSTTL Libraries 

54LS592 
54LS593 
54LS640 
54LS641 
54LS642 

54LS645 
54LS668 
54LS669 

* 54LS670 
54LS671 

54LS672 
54LS674 
54LS684 
54LS693 

54LS699 

3-10 

8-bit binary counter with input registers 
8-bit binary counter with input registers 
Octal 3-state inverting bus transceiver 
Octal open-collector non-inverting bus transceiver 
Octal open collector inverting bus transceiver 

Octal 3-state non-inverting bus transceiver 
Synchronous 4-bit up/down counters 
Synchronous 4-bit up/down counters 
4 x 4 register files with 3~state outputs (31901) 
4-bit 3-state universal shift register/latch 

4-bit 3-state universal shift register/latch 
16-bit shift registers 
8-bit magnitude comparators 
Synchronous counters with output registers and 

multiplexed 3-state outputs 
Synchronous up/down counters with output 

registers and multiplexed 3-state outputs 
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Application Notes 

Monostable 
Multivibrators 

10/1/89 

54LSTIL and ANSI 54LSTIL Libraries 

The 54LS122, 54LS123, and 54LS221 models fully 
support the simulation and timing behavior of a 
retrigerrable multi vibrator - infinite retriggering 
edges and external resettability at any time. 

To use the simulation model, logic initialization or 
initial depositing of the same value (either 0 or 1) to 
internal signals DO and D1 must be performed. 

To use the timing verification model, the following 
must be observed: 

• The Timing Verifier's directives file 
(verifier.cmd) must include the directive: 

• The first trigger edge must occur after 
'PULSE_WIDTH' ns. 

• The maximum trigger frequency is 

2 * RETRIG DIV2 -1 

edges per 'PULSE_WIDTH' ns. Since 
RETRIG_DIV2 is defined to be 6 in the model, 
2*6-1=11 clock edges are permitted in any 
'PULSE_WIDTH' ns interval. If an application 
requires a greater trigger frequency, 
RETRIG _DIV2 must be redefined in the 
model. 
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D3-tI 54L9197 

D3 0:1 BINARY CTR 

54LS192 D3-tI ~ 
D2 °2 UP D1 °1 ON 54LS197 De Oe 

LD a.. 

54LSl93 
BINARY CTR 

54LS193 ~ ~ 

UP C 
ON B 

LD CL 54LS219 
(SIZE> 

54LS194A 
~ 

o~ 
oa 

54LS194A 01 
°e 

54LS221 
51 a.. 
50 

a.. a.. 
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54LS222 

54LS240 
<SIZE) 

54LS241 
(SIZE) 
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54).iWf2 
Ib-e CO-e 

LOCK 
L.toK:K 

ORE OR 
IRE: IR 

~ 
54LS24121 

54LS241 
As I: Y03 

... 
Aa t: YEI; 

... 
A1 t: Yell 

... 
AD I: YEle 

... 
0fE 

54LS241 

Il8~~ 
Da Qa 
D1 01 
Do Qa 

LOCK 
L.toK:K 

ORE OR 
IRE IR 

~ 
54LS240 

A3 

A2 

Al 

Alii 

54LS241 
YE13 :1 A3 ... 
YEIa ~ Aa .. 
YEll ~ Al 

~ 

YEIe ~ Am 

~ 

54LS241 

54LS242 
(SIZE) 

54LS243 
<SIZE) 

54LS244 
(SIZE) 

54LS245 
(SIZE) 

54LS25 1 
(SIZE) 

54LS242 
T!5 

EA E:B 

S4LS243 
TlI 

EA EB 

~ 
54LS244 

~45 
A 

DIR E 

54LSTTL Library 

54LS242 
T!5 

A3 
Aa 
Al 
AD 

EA EB 

S4LS243 
1'9 

A:J B3 
Aa Ba 
Al Bl 
AD BD 

EA EB 

~ 
54LS244 

S4LS245 
AT TlI 

AI5 
A~ 
A4 
A:I 
Aa 
Al 
AD 

DIR E 
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541s26eJ ~ ~ 54LS253 <SIZE:) 
<SIZE:) 

54LS266 ~ (SIZE:) 

54LS273 

t+ 54LS273 5 54LS257 (SIZE) 
<SIZE:) 

54LS279 n 5 Q a <SIZE) 
R 

ff 54LS258 54LS2Be1 
<SIZE) PAUTY CEN 

1: 
:z: 
~ EVEN 

54LS28eJ EM:N 
- Ie-e :z: 

1: ODD 
ODD ~ 

54LS259 
54LS283 
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54LS253 
(SIZE) 

54LS257 
(SIZE) 

10/1/89 

t+l lei 

5 

54 I s26eJ 
(SIZE) 

54LS266 
(SIZE) 

54LS273 
(SIZE) 

54LS283 

54ASTIL L'b I rary 
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54LS29e1 

54LS293 

54LS295 

54LS298 
(SIZE> 

54LS299 
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54LS290 
IECADC 

CTR 
Q3-e 

B 
A 

CL 

54LS295 
~ 
~~ 

9IH 

91 
S!I 

54LS29121 
Er:CAIlf: 

CTR 

B 
A 

B 
R 

CL 

54LS295 
~ 

~ 
Oa 
01 
Om 

Q'1SB 
SRIH 0., 
SL1H De 

De 
D4 
D3 
Da 
D1 
De 

a..9B 
CL OE: 

54LS322 

54LS323 

54LS348 

54LS353 
<SIZE) 

~3 

CL OE 

54LS346 
IrIER 

16 Aa-e 
15 
14 
13 
12 
I1 
Iel 

EI 

54LS323 
~ 

a1SB 
SR IH Dr 
SLIH De 

n., 
no. 
D3 
D2 
D1 
De 

QL5B 

OE 

EI 
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54LS363 
(SIZE) 

54LS364 
(SIZE) 

54LS365 
(SIZE) 

54LS366 
(SIZE) 
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54LS365 

~ 
54LS366 

54LS363 
D., 0., 
Ds Os 
D!5 Os 
D" 0" 
D3 Os 
Da oa 
D1 01 
D. O. 

Eel:: 

54LS365 

~ 
54LS366 

54L5367 
<SIZE) 

54LS368 
(SIZE) 

54LS373 
(SIZE) 

54L5374 
(SIZE) 

54LS377 
(SIZE) 

Of: 

D 0 

54...S37" 

Of: 

54ASTTL Library 

EOf: 

0 7 
as 
015 
a" 
0 3 a:;z 
0 1 
00 
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e 
54L537B 

Os 

S4LS53::3 

54 LS378 
0 .. 
O:s 

(SIZE) O:a 
01 54LSS33 
0 0 (SIZE) 

OE 

54LS379 0 ~ ~ 
<SIZE) 54LS54eJ 

(SIZE) 54LS5421 54LS5421 

54LS381 

~ ~ 
S4LS:39e1 

54LS541 
(SIZE) 

lEW 
54LS39eJ 

Q3-1 
54LSS41 54LS541 

B 
A 

a.. CL 

aS4LS393 
INFRY em 

S-4LS393 
IIINPRY em 

54LS393 ~ 

a.. 
a.. 
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54LSS90 

54LS592 

54LS593 

54LS640 
(SIZE:) 
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54L5590 
DIIA'fY CTR 

Q'P'"iJ 
COLNTER 

ReO 

54LSS92 
BII'FtRY CTR 

ReO 

54LSS93 
BINPAl' CTR 

ReO 
IO'HII 

54L564a 
'r.S 

DIR E 

54LS592 
BINFAY CTR 

54LS593 
DINFR'I' CTR 

54LS640 
'Tl!S 

AT 
Aa 
A:5 
A4 
A3 
As 
Al 
Ae 

DIR E 

54ASTIL Library 

MAX-DELAY=l00el0 
MAX-DELAY=l~ ~41 

54~1 =!:: 
54LS641 
<SIZE) 

DIR E 

MAX-DELAY=l0000 
54LS642 

54LS642 
<SIZE:) 

54LS645 
(SIZE) 

54LS668 

oc 

DIR E 

54LS645 
'r.S 

DIR E 

As 815 
A4 84 
A3 83 
Aa Ba 
Al 81 
All BD 

DIR E 

54LS642 
oc 

AT 
As 
A:5 
A4 
A3 
Aa 
Al 
All 

DI~ E 

54LS645 
A7 'r.S 87 
As Bs 
As 8s 
A" B" 
A3 B3 
Aa 8a 
Al Bl 
Ae Be 

DIR E 
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54LS669 

54LS67eJ 

54LS671 

54LS672 
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ji4~6m 
Il.H! ~ 

~ 
D:Hs 

54LS572 
~ 

~~ 
a:!j 
aa 
a1 
alii 

~4 

54LS574 
~ 

SI.;Qt5IS 

D1!H1 

54LS674 

HOlE 
R/W 

54LS684 A=B 

A>B 

54LS693 
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54LS699 

10/1/89 

54LS699 
BIHAR'/' CTR 

54LS699 
BINARY CTR 

LD lJ/D co.. 

54ASTTL Library 
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54LSeJeJ -I & I 
(SIZE) -1 .... __ 54LS __ 0_el_--1~ 

54Lse:J2 -I ~ 1 
< SIZE) -1 .... __ S4LS02 ___ --1 

~l 
54LS02 

~Y=12l0OO 

& 

~IlELAY=looaeJ 54LS03 0 

7~i~~~ ~3 o~ 

1 

s.4L::l04 

54LSeJ4~ 1 ~ (SIZE) 54l.S04 

10/1/89 

ANSI 54LSTTL Library 

~Y=lOOOO 

54LS05 ~ 1 b.... 
<SIZE) I S4LS05 O. 

54LS~8 ~ & ~ 
(SIZE) -1 54LS08 

'----_.....:..:=-----1 

I1AX-DEl..AY=le1000 

54LS09 -I & 0 1 
( SIZE) -1 s.4LS09 t-

54LSH'! ~ & r <SIZE) S4LS10 

~ 
& 

~ 54LSll 
<SIZE) 

54LS11 

MA><-IEL.AY=lOO021 

1 

& 

54LS08 

MA>LDEl..AY=l0000 

& 

54LS10 

& 

54LSll 
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MAX-DELAY= 1 0000 

& 

MAX-DELAY=l0000 54LS12 

54L512~ & 

~r (SIZE:) 54LS12 

&.0 

54LS13 ~ 
&.0 

~ 54L913 
(SIZE:) 

54L913 

.II 
54L514 

54LS14 ~ .II 
<SIZE:> 54L914 

MA>LDELAY=10000 

& 

MAX-DELAY=10000 54L515 

~~lli~ ~ ~lS ~ ~ 

& 

54LS2eJ ~ & ~ 
(SIZE:> 

___ 54....;LS==2::::0~_ I 

54LS20 
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54LS21 
(SIZE:) 

54LS22 
(SIZE:) 

54LS24 
(SIZE:) 

54LS26 
(SIZE) 

~ 
& 

54LS21 

HAX-DEL.AY=lOOOO 

~ 
& 

~~ 54L922 

~ 
&0 

54L924 

54LS27 :J ~ 1 r 
(SIZE:) =i 

__ 5_4_LS-=27..:...-._~ 

& 

54LS21 

HAX-DEl..AY=10000 

& 

54LS22 

&D 
54L924 

54LS27 
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54LS28 ~ ~1 I> ~ (SIZE) 54LS28 
L...-------I 

& 

54LS3eJ 
(SIZE) 

54LS3!J 

54L~32 ~ ~l ~ (SIZE) 54LS32 

t1AX-DELAY= 1E!000 

54LS33 ~ ~~ ~11> <SIZE) 
54LS33 

54LS37~ &1> ~ <SIZE> 54LS37 

1011189 

?;1[> 
54LS2e 

~l 

54LS32 

MAX..DE:LAY=l~ 

~1[> ~ 54LS33 

&1> 
54LS37 

ANSI 54LSTTL Library 

HAX-DEl...AY=l0000 

54LS38 -I 
(SIZE) -t 

~ 54LS4eJ 
(SIZE) 

54LS42 

54LS48 

54LS51 
(SIZE) 

B 
4 
2 
1 

&[> 
54LS3B 

&[> 

54LS4B 

BCD/DEC 

54LS42 

BIN/7-sEG 
[TIl 

~1 

9 
8 
7 
6 
5 
4 
3 
2 
1 
a 

G21 

CT=G!I 

B ~'211 b 2a.21 
c 2a.21 
d 2a.21 
iii 2a.21 
oF 2a.21 
fa 2a.21 

& >1 
& 54LS51 

~ 

I"AX.-IlELAY=l0OOe 

&[> 
54LS38 

&1> 

54LS40 

& ~1 

& 
54LS5I 
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54LS54 
(SIZE) 

54LSS5 
(SIZE) 

54LS73 
(SIZE) 

54LS74 
(SIZE) 

54LS75 
(SIZE) 

54LS76 
(SIZE) 

54LS78 
(SIZE) 
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a. ;'1 

t--"""'I.,---4 54LS55 

54LS83 

:}p E EC 
:}Q54LS2B' 
eI eo 

P<Q 

54LS85 P=Q 
> 54LS6S 

JQ P>Q 

54LS86 -I =1 I 
<SIZE) -i~. ___ 5~4~L~se~6 __ ~r-

&. eTR 
CT=0 

Z3 

54LS9eJ 

54LS9l 

54LS92 

=1 

54LS86 
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54LS93 

54LS95 

54LS96 

54LSle17 
(SIZE> 

54LSle19 
(SIZE> 

1011189 

40 

40 
I 30 

2S 

2S 
10 

C1S4LSIE17 

C1
S4LS109 

54LSl12 
(SIZE> 

54LSl13 
(SIZE) 

54LSl14 
(SIZE) 

54LS122 

54LS123 

54LS125 
(SIZE) 

ANSI 54LSTIL Library 

Cl 54LS112 

Cl~Sl13 

PlLSE..WIDTH=l0000 

PlLSE.-WIDTH=lOO0C21 

...r-L 

EN 1[> 
S4LSl25 

~EN 5~2S ~~ 
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54LS126 ~EN 1 [> I 
( SIZE) --1 54LSI26 '\l t-

54LS132~ &D ~ 
(SIZE) 54LSl32 

"------' 

54LS133 
(SIZE) 54LSl33 

MAX-DELAY=II11I1100 

54LS136 ~ =1 A. ~ (SIZE) ~ 
54LSl:36 

54LS137 
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EN 1[> 
54LSl26 '\l 

&.fj 

54LS132 

54LS138 

54LS139 

~Y=ll11l1100 

BIN/OCT 

2 x/Y 
1 

EN 
54LS139 
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/'lJX 
EN 

2} ~ G 7 0 

54LS151 7 54LS15l 
6 54LS157 <SIZE) 5 <SIZE) 
4 
:3 
2 
1 
0 

tt.JX 

2} ~ o G 7 

54LS152 7 54LSl52 
6 <SIZE) 5 
4 
:3 54LS158 
2 (SIZE) 
1 
eJ 

54LS153 
(SIZE) 

CTRDIV12J 

54LS16e1 

e4l 

e2l 

54LS154 1.5D ell 

CTRDIV16 

CTRDIV16 

54LS161 

54LS155 
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54LS162 

54LS163 

54LS164 

1D 

CTRDIV16 
Ml[LOADJ 
M2[COUNTJ 
M3[UPJ 
M41:DOWNJ 
G5 3.5CT=15 

54LS169 G6 4.5CT=EI 
2.3. 5. 6+/C7 

CTRDIV16 
M1[LOADJ 
M2[COUNTJ 
M3[UPJ 
M4tDOWNJ 
G5 3.5CT=15 
G6 4.5CT=eI 

2. 3. 5. 6+/C7 

[4J 

[2J 
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54LS17e1 

54LS173 
(SIZE) 

54LS174 
(SIZE) 

54LS175 
(SIZE) 
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HAX-DELAY=lOOOO 

I'1AX.-DELAY=lOOOO 

RAM 4)<4 

~lA~ 
~2A~ 
C4tWRITEJ 
ENtREAOJ 

54LS181 

54LS183 
(SIZE:) 

54LSlge1 

CPG 
CP3 
CG3 
CP2 
CG2 54L9lB2 
CPl CO2 
CGl 
CP0 
COO 
CI COO 

:z: 
P 

Q 54LSIB3 
co 

CI 

50 
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0-15CP 
EJ-l5CG 

6(P--Q) ~ 
0-15CO 

54LSIBl 

[BJ 

[4J 

[2J 

UJ 

+-1 
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CTRDIV16 
Gl SRG4 
M2[DOWN] 

CTRDIV16 M3 [LF] 3<CT=15)Z6 
1,2-/1,3+ 

G4 
cs 

54LS191 54L5191 
[8] 

54L5191 [4] 

[2] 

[1] 

CTRDIVUI 
54LS195 

CTRDIVUI 

54LS192 54L5192 

[8] 

54L5192 [4] 

[2] 

3D [1] 

CTRDIV16 

CTRDIV16 

54LS193 54L5193 

[8] 

54LS193 [4] 
54LS196 

[2] 

3D [1] 

5RG4 

54LS194A 
54LS197 
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54LS219 
<SIZE> 

54LS221 

PlLSE-WI DTH= 1 0000 

54LS2421 ~ &4LS240 J 
(SIZE) [> V ~ 

1 0/1/89 

~ ~ 16)<4 

JArs 
Gl 
1ENtREADJ 
lC2tWRlTEJ 

54LS242 
(SIZE> ,---------, 

f"If"O 161<4 

ANSI 54LSTTL Library 
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54LS2441=1 ""'-"2 .... J 
<SIZE) t> V r-

54LS245 
(SIZE) 

EN NUX 

~} i2 G 7 0 
7 

v 54LS251 6 54LS251 
(SIZE> 5 v 

4 
:3 
2 
1 
0 

54LS253 
<SIZE) 

V 
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~ 

~ 

~ 

~ 

~ 

~ 

54LS257 
<SIZE) 

54LS258 
(SIZE) 

54LS259 

9,6D 
UI,l)R 

9,5D 
l0.5R 

9.",D 
l0.4R 

9.3D 
U"~ 

9'2~ 
lE" R 

9,lD 
lEI. IR 

9dllD 
l0.0R 
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54LS283 

& CTR 
CT=0 

54LS2921 

I"IAX-.DELAY=lel0OO 

7~y~6 ~ S4~ ~ ~ 

54LS293 

54LS273~1 J ( SIZE) S4LS273 

lD r-
54LS295 

54LS279~R (SIZE) S S4LS279 ~~~ S4l.S279 ~ 
2t( 

54LS298 
(SIZE) 

54LS2821 S4L.S2B0 
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54LS299 

54LS322 

3-44 

54LS323 

54LS348 

54LS353 
(SIZE) 

t"AU/BIN 
I> 

7/Z17 17 
6/Z16 16 
5/Z15 15 
4/Z15 14 
3/Z13 13 
2/Z12 12 
!/Zl1 11 
0/Z10 10 

>1 

S4LS34B'------I 

V1e 
G19 

4cCV' 
2 cCV 
IcCV' 
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54LS363 
(SIZE) 

54LS364 
(SIZE) 

54LS365 
(SIZE) 
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~~J 
54LS367 [> \l J-
(SIZE:) 

~~J 
54LS368 [> \l p.. 
(SIZE) 
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54LS374 
<SIZE) 

54LS37 1C2 $1 .J 
(SIZE) 

7 
"€ 5<lL.S3'Tl'f-: r------..J 

54LS378 
<SIZE) 
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54LS379 
<SIZE) 

54LS381 

54LS390 

54LS393 

54LS533 
<SIZE) 

2) M' ~/2~)CP eJ <l/2/3)CG 
<1/2)B1 
SCI 

CTRDIV16 

CT=0 {3 
+ CT 

54LS393 I!J 

2}M' ~/2~)CP 
121 C1/2/3)CG 
C1/2)BI 
SCI 

54LS3B1 

[8] 

[4J 

[2] 

[lJ 
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54LS54eJ 
(SIZE) 

54LS541 
<SIZE) 

54LS59eJ 

1 0/1/89 
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eTRS 
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54LS593 

54LS64eJ 
(SIZE) 

3-48 

54LS641 
(SIZE) 

54LS642 
<SIZE) 

MAX-DELAY=10000 

~DELAY=100e10 

~DELAY=100e10 
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(SIZE) 

54L5668 

54L5669 
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CTRDIVIEJ 
MltLOADJ 
M2tCOLNTJ 
M3tUPJ 
M4t~J 
G5 3,SCT=9 
G6 4.5CT=0 

2.3.S,6+/C7 

CTRDIV16 
MltLOADJ 
M2tCOUNTJ 
M3tUPJ 
M4tDOWNl 
G5 3.SCT=lS 
G6 4.5CT=0 

2.3,S,6+/C7 

ANSI 54LSTTL Library 

CTRDIVUJ 

Cll 

t4l 54L5671 

t2l 

tll 

CTRDIV16 
MltLOADJ 
M2tCOUNTJ 
M3tUPJ 
M4tDOWNl 
G5 3.5CT=15 
os 4.SCT=EJ 

2. 3. 5.6+/C7 

t4l 

[2l 

Cll 
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I"IJX 
- EN22 1,24/2,23 r-- G21 

- Cll 

~ 4R SRG4 

- :JM~ 
- ::I 
11>C4 
~1"'/2+-
'---l 54LS6"72 r: I I 

54LS672-
2,4D E.. 211>: 

~22'l t-- 3,4D Z24 

E.. 211>: - 3,4D ~'l r-

E.. 211>: - 3,4D ~22'l t-

- 3,4D E.. 211>: 
~22'l t- COl'P - 1,4D Z23 - U] ~ -

SRG16 -- ~M~ -

1 
-
U0~ 

P--Q ::::... 
~ -

EN -
54LS684 -t-s;-

...Il I>C4CE!l/1/2) -t> -

~]Q 
---r 54LS674 I - P>Q ~ 

[> \lH r- -- 3.4D --- ---
-
-

54LS674 -
-
-
-
-
-
-
-
-
- 3,4D 

- 3,4D <0,1, 2)4D -E-
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54L5593 

54LS599 

1:1J 
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The 54STTL and 
ANSI 54STTL 
Libraries 

The 54STTL Library requires approximately 1891 Kbytes of 

disk storage, and the ANSI 54STTL Library requires approxi­

mately 1878 Kbytes of disk storage. The physical, timing, 

and simulation models for each library are identical and dif­

fer only in their body drawings. The part name for a compo­

nent in either library is the same; the body drawing used is 

determined by the first library name encountered in the li­

brary search path C54sttl.lib or a54sttl.lib). 

The specifications used to construct the models in these li­

braries were taken from the Texas Instruments data books or 

from Mil Spec MIL-M-38510. Parts indicated with an aster­

isk C*) are from MIL-M-38510; the descriptions for these 

components include the military device type in parentheses. 

The release level of the 54STTL and ANSI 54STTL Libraries is 

9.0. 



54STTL and ANSI 54STTL Libraries 

* 54S00 
* 54S02 
* 54S03 
* 54S04 
* 54S05 

* 54S08 
* 54S09 
* 54S10 
* 54S11 
* 54S15 

* 54S20 
* 54S22 
* 54S30 

54S32 
54S37 

54S38 
* 54S40 
* 54S51 

* 54S64 
* 54S74 

3-54 

Each library contains body drawings and physical, 
timing, and simulation models for the following 59 
components: 

Quad 2-input NAND (07001) 
Quad 2-input NOR (07301) 
Quad 2-input open-collector NAND (07002) 
Hex inverter (07003) 
Hex open-collector inverter (07004) 

Quad 2-input AND (08003) 
Quad 2-input open-collector AND (08004) 
Triple 3-input NAND (07005) 
Triple 3-input AND (08001) 
Triple 3-input open-collector AND (08002) 

Dual 4-input NAND (07006) 
Dual 4-input open-collector NAND (07007) 
8-input NAND 
Quad 2-input OR 
Quad 2-input NAND buffer 

Quad 2-input open-collector NAND buffer 
Dual 4-input positive NAND buffer (07201) 
2-wide 3-input, 2-wide 2-input AND-OR-invert 

(07401) 
4-2-3-2 input AND-OR-invert gates (07402) 
Dual positive-edge-triggered D flip-flop (07101) 

10/1/89 



* 54S85 
* 54S86 

54S109 
* 54S112 

54S132 

* 54S133 
* 54S138 
* 54S139 
* 54S140 

* 54S151 

* 54S153 
* 54S157 

* 54S158 

54S162 

54S163 

54S169 
* 54S174 
* 54S175 
* 54S181 
* 54S182 

10/1/89 

54STIL and ANSI 54STIL Libraries 

4-bit magnitude comparator (08201) 
Quad 2-input exclusive-OR (07501) 
Dual JKbar positive-edge-triggered flip-flop 
Dual JK negative-edge-triggered flip-flop (07102) 
Quad 2-input positive NAND Schmitt triggers 

13-input positive NAND gates 
3-to-8 line decoders/multiplexers (07701) 
Dual 2-to-4 line decoders/multiplexers (07702) 
Dual 4-input positive NAND 50-ohm line drivers 

(08101) 
1-of-8 data selectors/multiplexers (07901) 

Dual 4-line to l-line data multiplexer (07902) 
Quad 2-to-l-line non-inverting multiplexer 

(07903) 
Quad 2-to-l-line inverting data multiplexer 

(07904) 
4-bit synchronous decade counters with 

synchronous clear 
4-bit synchronous binary counters with 

synchronous clear 

4-bit synchronous binary up/down counters 
Hex D-type flip-flops (07105) 
Quad D-type flip-flops (07106) 
Arithmetic logic units/function generators (07801) 
Look-ahead carry generators (07802) 
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54S189 
* 54S194 

54S201 
54S225 
54S240 

54S241 
54S244 

* 54S251 
* 54S253 
* 54S257 

* 54S258 
54S260 
54S280 
54S283 
54S299 

54S373 
54S374 
54S381 
54S471 
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64-bit random access memories 
4-bit bidirectional shift register (07601) 
256-bit random memories 
Asynchronous first-in first-out memories 
Octal inverting 3-state bus transceiver 

Octal non-inverting 3-state bus transceiver 
Octal non-inverting 3-state bus transceiver 
3-state data multiplexer (07905) 
Dual data selectors/multiplexers (07908) 
Quad 3-state non-inverting data multiplexer 

(07906) 

Quad 3-state inverting data multiplexer (07907) 
Dual 5-input positive NOR gates 
9-bit odd/even parity generators/checkers 
4-bit binary full adders 
8-bit bidirectional 3-state shift/storage register 

Octal 3-state D-Iatch with common enable 
Octal 3-state positive-edge-triggered D register 
Arithmetic logic unit/function generator 
Programmable read-only memories 
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The 54ASTTL and 
ANSI 54ASTTL 
Libraries 

The 54ASTIL Library requires approximately 

2019 Kbytes of disk storage, and the ANSI 54ASTIL Li­

brary requires approximately 2043 Kbytes of disk storage. 

The physical, timing, and simulation models for each li­

brary are identical and differ only in their body drawings. 
The part name for a component in either library is the 

same; the body drawing used is determined by the first 

library name encountered in the library search path 

(54asttl.lib or a54asttl.lib). 

The specifications used to construct the models in these 

libraries were taken from the Texas Instruments data 

books. 

The release level of the 54ASTIL and ANSI 54ASTIL 

Libraries is 9.0. 



54ASTTL and ANSI 54ASTTL Libraries 

54ASOO 
54AS02 
54AS04 
54AS08 
54AS10 

54AS11 
54AS20 
54AS21 
54AS27 
54AS30 

54AS32 
54AS74 
54AS109 

54AS112 

54AS113 

54AS114 

54AS137 
54AS138 
54AS139 
54AS151 

3-72 

Each library contains body drawings and physical, 
timing, and simulation models for the following 59 
components: 

Quad 2-input NAND 

Quad 2-input NOR 

Hex inverter 
Quad 2-input AND 

Triple 3-input NAND 

Triple 3-input AND 

Dual 4-input NAND 

Dual 4-input AND 

Triple 3-input NOR 

8-input NAND 

Quad 2-input OR 

Dual positive-edge-triggered D flip-flop 
Dual JKbar positive-edge-triggered flip-flop with 

clear and preset 
Dual JK negative-edge-triggered flip-flop with 

clear and preset 
Dual JK negative-edge-triggered flip-flop with 

preset 

Dual JK negative-edge-triggered flip-flop with 
preset common clear and clock 

3-to-8 line decoders/multiplexer with address latch 
3-to-8 line decoders/multiplexer 
Dual 2-to-4 line decoders/multiplexer 
1 of 8 data selectors/multiplexer 
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54AS153 
54AS157 
54AS158 
54AS161 
54AS163 

54AS169 
54AS174 
54AS175 
54AS181 
54AS182 

54AS195 
54AS240 
54AS241 
54AS243 
54AS244 

54AS251 
54AS253 

54AS257 

54AS258 

54AS373 
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Dual 1 of 4 data selectors/multiplexer 
Quad 1 of 2 data selector/multiplexer 
Quad 1 of 2 data selector/multiplexer 
4-bit synchronous binary counters with direct clear 
Synchronous 4-bit binary counter 

4-bit synchronous binary up/down counter 
Hex n-type flip-flops with clear 
Quad n-type flip-flops with clear 
Arithmetic logic unit/function generator 
Look-ahead carry generator 

4-bit bidirectional shift registers 
Octal buffer and line driver with 3-state output 
Octal buffer and line driver with 3-state output 
Quad noninverted 3-state bus transceiver 
Octal buffer and line driver with 3-state output 

1 of 8 3-state data selectors/multiplexer 
Dual 1 of 4 data selector/multiplexer with 3-state 

output 
Quad 1 of 2 data selector/multiplexer with 3':'state 

output 
Quad 1 of 2 data selector/multiplexer with 3-state 

output 
Octal n-type 3-state transparent latch 
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54AS374 
54AS533 
54AS534 

54AS573 
54AS574 

54AS580 
54AS623 
54AS645 
54AS648 
54AS821 

54AS823 
54AS843 

54AS867 
54AS869 
54AS873 

54AS877 
54AS881 
54AS882 
54AS1034 

3-74 

Octal D-type edge-triggered flip-flop 
Octal D-type 3-state transparent latch 
Octal D-type edge-triggered flip-flop with 3-state 

output 
Octal D-type 3-state transparent latch 
Octal D-type edge-triggered flip-flop with 3-state 

output 

Octal D-type 3-state transparent latch 
Octal bus transceivers 
Octal bus transceivers 
Octal bus transceivers and registers 
10-bit bus interface flip-flops with 3-state outputs 

9-bit bus interface flip-flops with 3-state outputs 
9-bit bus interface D-type latches with 3-state 

outputs 
Synchronous 8-bit up/down counter 
Synchronous 8-bit up/down counter 
Dual 4-bit D-type latches with 3-state outputs 

8-bit universal transceiver port controllers 
Arithmetic logic/unit function generator 
32-bit look-ahead carry generator 
Hex drivers 
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- I--
- 2D f> \l I"'"- - t--

...t ~ -t--_____ -ft-
~R _ I"'"-

- Gl t-------~ -I:> 1C2 - t-
54ASB23 ":":l 54AS823 1::: CTRDIV256 

- I-

(SIZE) 2D f> 'V -t--------il"'"- : ~} M§ 

- t- 1,4. 5CT=0 Ft-_....-.------11-- 54AS869 :: g; 3,4. 5CT=2S5 ~ 

- I-
r----------, -~ CS/l. 4.5-/3,4.5+ 

CTRDIV256 I- 0.6R 

- I- - 1'l Me '-1 54AS869 
-0f ~ :======::: 1,4.5CT=0 ~- 2,60 -

~S2 ~R :! ~ 3.4. 5CT=255 ~ _t---------f_ 
- -> C6/1. 4. 5-/3. 4, 5+ _ 
- Cl -- ",6R -
... 54AS84S I :::l r:"- -

- 1n f> \l r_ 2.60 

r-------, - r_ 

~~ ~--------~ 
""'"---------""" -t-------------tl"'"­

-
~ ~ -~-----~r- - r_ 
- Cl - I-

~~~~13 --, 54AS84S..c: _I--------t 
in f> 'V r_ 

-

- I-

- I-
t--------i -

- I"'"-
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ANSI 54ASTTL Library 

54AS873 
(SIZE:) 

54AS877 

54AS881 

3-88 

~1 I=0 

17(3/5) 
16,1 16 cl/3)lBn 
Z15 15 CB/2)lBn 
V<lcl/3/S) 

Zl1 

CPG 
CP7 54AS882 
CG7 
CPS 
CGG 
CPS 
CGS C07 
CP4 

54AS882 CG4 cos 
CP3 
CG3 cos 
CP2 
CG2 COl 
CPl 
CGl 
CP0 
CGeI 
CI 

~ 
54ASIBS4 

54AS1~34 I ~ 
( SIZE: ) --1 54AS 1034 
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The 54ALSTTL and 
ANSI 54ALSTTL 
Libraries 

The 54ALSTTL Library requires approximately 3363 Kbytes 

of disk storage, and the ANSI 54ALSTIL Library requires ap­

proximately 3423 Kbytes of disk storage. The physical, tim­

ing, and simulation models for each library are identical and 

differ only in their body drawings. The part name for a com­

ponent in either library is the same; the body drawing used is 

determined by the first library name encountered in the Ii­

brary search path (54alsttl.lib or a54alsttl.lib). 

The specifications used to construct the models in these librar­

ies were taken from either the Texas Instruments data books 

or from Mil Spec MIL-M-38510. Parts indicated with an aster­

isk (air) are from MIL-M-38510; the descriptions for these com­

ponents include the military device type in parentheses. 

The release level of the 54ALSTTL and ANSI 54ALSTTL Librar­

ies is 9.0. 



54ALSTIL and ANSI 54ALSTIL Libraries 

* 54ALSOO 
54ALS01 

* 54ALS02 
54ALS03 

* 54ALS04 

54ALS05 
* 54ALS08 

54ALS09 

* 54ALS10 
* 54ALS11 

54ALS12 

54ALS15 

* 54ALS20 
54ALS21 
54ALS22 

* 54ALS27 
* 54ALS28 
* 54ALS30 
* 54ALS32 

54ALS33 

3-90 

Each library contains body drawings and physical, 
timing, and simulation models for the following 108 
components: 

Quad 2-input NAND (37001) 
Quad 2-input open-collector NAND 
Quad 2-input NOR (37301) 
Quad 2-input positive-NAND with open-collector 

input 
Hex inverter (37006) 

Hex open-collector inverter 
Quad 2-input AND (37401) 
Quad 2-input positive-AND with open-collector 

output 
Triple 3-input NAND (37002) 
Triple 3-input AND (37402) 

Triple 3-input positive-AND with open-collector 
output 

Triple 3-input positive-AND with open-collector 
output 

Dual 4-input NAND (37003) 
Dual 4-input AND 
Dual 4-input positive-NAND with open-collector 

output 

Triple 3-input NOR (37302) 
Quad 2-input positive-NOR buffer (38402) 
8-input NAND (37004) 
Quad 2-input OR (37501) 
Quad 2-input positive-NoR buffer with 

open-collector output 
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• 54ALS37 
54ALS38 

• 54ALS40 
* 54ALS74 

54ALS86 

• 54ALS109 

• 54ALS112 

54ALS113 

54ALS114 

• 54ALS133 

54ALS137 

• 54ALS138 
54ALS139 
54ALS151 
54ALS153 

54ALS157 
54ALS158 

* 54ALS160 

* 54ALS161 

• 54ALS162 

10/1/89 

54ALSTTL and ANSI 54ALSTTL Libraries 

Quad 2-input NAND buffer (38401) 
Quad 2-input open-collector NAND buffer 
Dual 4-input positive-NAND buffer (38407) 
Dual positive-edge-triggered D flip-flop (37101) 
Quad 2-input exclusive-oR 

Dual JKbar positive-edge-triggered flip-flop 
(37102) 

Dual JK negative-edge-triggered flip-flop with 
clear and preset (37103)' 

Dual JK negative-edge-triggered flip-flop with 
preset 

Dual JK negative-edge-triggered flip-flop with 
preset, common clear, and clock 

13-input positive-NAND (37005) 

3-to-8 line decoder/multiplexer with address 
latches 

3-to-8 line decoders/multiplexers (37701) 
Dual 2-to-4 line decoders/multiplexers 
1-of-8 data selectors/multiplexers 
Dual 1-of-4 data selector/multiplexer 

Quad 1-of-2 data selector/multiplexer 
Quad 1-of-2 data selector/multiplexer 
4-bit synchronous decade counters with direct 

clear (38101) 
4-bit synchronous binary counters with direct clear 

(38001) 
4-bit synchronous decade counters with 

synchronous clear (38102) 

3-91 



54ALSTIL and ANSI 54ALSTIL Libraries 

* 54ALS163 

54ALS164 
54ALS165 
54ALS166 

* 54ALS168 

* 54ALS169 

* 54ALS174 
* 54ALS175 

54ALS190 
54ALS191 

54ALS192 
54ALS193 

* 54ALS240 

* 54ALS241 

* 54ALS242 

* 54ALS243 
* 54ALS244 

54ALS245 
54ALS251 
54ALS253 

3-92 

4-bit synchronous binary counters with 
synchronous clear (38002) 

8-bit parallel output serial shift register 
Parallel-load 8-bit shift register 
8-bit shift registers 
4-bit synchronous decade up/down counters 

(38103) 

4-bit synchronous binary up/down counters 
(38003) 

Hex D-type flip-flops (37201) 
Quad D-type flip-flops (37202) 
Synchronous BCD up/down counter 
Synchronous binary up/down counter 

Synchronous binary up/down dual clock counters 
Synchronous binary up/down dual clock counters 
Octal buffer and line driver with 3-state output 

(38301) 
Octal buffer and line driver with 3-state output 

(38302) 
Quad inverting 3-state bus transceiver (38506) 

Quad 3-state bus transceiver (38507) 
Octal buffer and line driver with 3-state output 

(38303) 
Octal non-inverting 3-state bus transceiver 
3-state data multiplexer 
Dual data selectors/multiplexers 
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54ALS257 
54ALS258 
54ALS273 

* 54ALS299 

* 54ALS323 

54ALS352 
54ALS353 

54ALS365 
54ALS366 
54ALS367, 

54ALS368 
* 54ALS373 
* 54ALS374 

54ALS520 
54ALS521 

54ALS533 

54ALS534 

54ALS538 

54ALS540 
54ALS541 
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Quad 3-state non-inverting data multiplexer 
Quad 3-state inverting data multiplexer 
Octal D-type flip-flop with clear 
8-bit universal shift/storage register with 3-state 

output (37601) 
8-bit universal shift/storage register with 3-state 

output (37602) 

Dual 1 of 4 line inverting data selector/multiplexer 
Dual 1 of 4 data selector/multiplexer with 3-state 

output 
Hex non-inverted 3-state bus transceiver 
Hex inverted 3-state output bus driver 
Hex non-inverted 3-state output bus driver 

Hex inverted 3-state output bus driver 
Octal 3-state D-Iatch with common enable (37203) 
Octal D-type edge-triggered flip-flop (37204) 
8-bit identity comparator 
8-bit identity comparator 

Octal D-type transparent latches with 3-state' 
output 

Octal D-type edge-triggered flip-flop with 3-state 
output 

3-line to 8-line decoder/demultiplexer with 3-state 
output 

Octal buffer and line driver with 3-state output 
Octal buffer and line driver with 3-state output 
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54ALSTIL and ANSI 54ALSTIL Libraries 

54ALS563 
54ALS564 

\II 54ALS569 

\II 54ALS573 

* 54ALS574 

54ALS575 

\II 54ALS576 

\II 54ALS580 

54ALS623 
\II 54ALS640 

\II 54ALS645 
54ALS648 
54ALS652 
54ALS677 
54ALS688 

54ALS804 
54ALS805 
54ALS808 

\II 54ALS857 
\II 54ALS873 

3-94 

Octal D-type transparent latch with 3-state output 
Octal D-type edge-triggered flip-flop with 3-state 

output 
Synchronous 4-bit up/down binary counter with 

3-state output (38005) 
Octal D-type transparent latch with 3-state output 

(38201) 
Octal D-type edge-triggered flip-flop with 3-state 

output (37104) 

Octal D-type edge-triggered flip-flop with 3-state 
output 

Octal D-type edge-triggered flip-flop with 3-state 
output (37105) 

Octal D-type transparent latch with 3-state output 
(38202) 

Octal 3-state non-inverting bus transceiver 
Octal 3-state inverting bus transceiver (38501) 

Octal 3-state non-inverting bus transceiver (38505) 
Octal bus transceiver and register 
Octal bus transceiver and register 
Address comparator 
8-bit identity comparator 

Hex 2-input NAND driver 
Hex 2-input NOR driver 
Hex 2-input AND driver 
Hex 2-to-1 universal multiplexer (37901) 
Dual 4-bit D-type 3-state latch (38203) 
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* 54ALS874 
* 54ALS878 

* 54ALS1000 
* 54ALS1002 
* 54ALS1004 

* 54ALS1005 
* 54ALS1008 
* 54ALS1034 
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Dual 4-bit D-type edge-triggered flip-flop (37106) 
Dual 4-bit D-type edge-triggered fIi p-flop with 

3-state outputs 
Quad 2-input positive-NAND buffer (38401) 
Quad 2-input NOR buffer (38402) 
Hex inverter (38409) 

Hex 3-state inverter buffer (38410) 
Quad 2-input positive-AND buffer/driver (38404) 
Hex driver (38411) 
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54ALSTIL Library 

54AL5elel =EP C>- 54ALS20 EP ~ (SIZE:) <SIZE:) 

t1AX-IELAY=l000a I'1AX-DELAY=l0000 

54FLseJl =E:P ~ 54ALS21 B- ~ (SIZE) <SIZE:) 

54FLSel2 =Be ~ t1AX-DELAY=10Z00 ~Y=l0Ci!llM!l (SIZE:) 

EP ~ 54ALS242 
<SIZE:) 

MA)LDEUW=l0000 t1AX-DELAY=lE!l0OO 

54FLSel3 B ~ (SIZE:) 

Be B-54ALS27 
<SIZE:) 

54ALSel4 ~ (SIZE:) 

J:3o ~ 54ALS28 
<SIZE:) 

MA>LDELAY=l0000 

54ALSel5 ~ 

~ ~ 
(SIZE:) 

54ALS30 
<SIZE:) 

54AL5el8 E>- & (SIZE:) 

MAX-DEl..AY=leaera MAX-IEl...AY-l211i!)00 
54ALS32 B>- d3> 54ALseJ9 9 80 <SIZE:) 

(SIZE:) 

t1AX-IJELAY= lEOOa MAX-DEl..AY=l0000 

54ALSleJ ~ ~ 54ALS33 =80 d3 (SIZE:) <SIZE:) 

54ALSll B- & 54ALS37 B &-(SIZE) <SIZE) 

MAX...IELAY=100el!l MAX..DELAY=l0ell!l0 MAX-IELAY=l0000 MAX..IJ:J..AY=lOO0li!l 

54ALS12 8 §~ 54ALS38 EP ~ (SIZE:) <SIZE) 

MAX.-IELAY= 1 0000 l'1A)UJfl..AY=lOOOO 

EP ~ 8 8 
54ALS4e1 

54ALS15 <SIZE:) 
(SIZE:) 
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54ALSTIL Library 

54Ft..S74 
(SIZE) 

54ALS86 
(SIZE) 

54Ft..S109 
(SIZE) 

54ALSl12 
(SIZE:) 

54ALSl13 
(SIZE) 

54ALSl14 
(SIZE) 
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Ka.. Q 

54AL5133 
(SIZE) 

54ALS137 

54Ft..5138 

54Ft..S139 

54Ft..5151 
(SIZE) 
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54FlLS153 
(SIZE) 

54ALS157 
(SIZE) 

54ALS158 
(SIZE) 

54FLS1SeJ 
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54FL5160 
IECAD!: CTA 

~ O:H 

T R~ 
P 

LD a.. 

54Ft..S1Sl 

54Ft..S1S2 

54Ft..S1S3 

~5160 
IECFIE CTA 

0;, 54Ft..S1S4 
Oa 
Q1 
Oe 

R~ 

LD a.. 

54FL9161 
IIIHAA'/' CTA 

D:,...e ~ 

T R~ 
P 

LD a.. 

54FL5162 
IZ:CAIE CTR 

O:H 

LD a.. 

54FL5163 
IIIHARY CTA 

O:t-e 

T R~ 
p 

LD a.. 

~I'T 

H a.,.... 

a.. 

54FL5162 
IZX:AtC CTR 

~ 
Q1 
Oe 

LD a.. 

54A1...5163 
DlHARY CTA 

~ 
Q1 
Oe 

R~ 

LD a.. 

a.. 

3-99 



54Ft..S165 

54Ft..S166 

3-100 

54FLS174 
(SIZE) 

54ALS175 
(SIZE) 

541=1..5190 

54F1LS191 

54Ft..S192 
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54PLS193 
DINAR"/' CTR 

~ ~ 
54FLS193 LP C 

ON B 

54ALS240 ~ 
(SIZE) 

54A..S24E!1 

54FLS241 1F-
(SIZE) 

~ 
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<>it 
54A..S24E!1 

~ 
41 

~ 

54FLS242 
(SIZE) 

54FLS243 
(SIZE) 

54FLS244 
(SIZE) 

54FLS245 
(SIZE) 

54FLS251 
(SIZE) 

54ALSTTL Library 

54ALS242 54PL..S242 
TS TS 

As 
Aa 
Al 
Ae 

EA EB 

54A...S243 54ALS243 
T:I T:S 

A3 113 
A2 lIa 
Al !II 
Ae lie 

EA EB 

-ir ~ 
54ALS244 54Al..5244 

S4AL.S245 

54PL..S245 
TS 

TI!I 
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54ALSTTL Library 

54t=ILS253 
(SIZE) 

54t=ILS257 , .... tt:~s (SIZE) 

54ALS258 ,-.... ~::~ <SIZE) 

54ALS273 
(SIZE) 
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CL 

54PLS299 

54ALS323 

54ALS352 
<SIZE) 

54ALS353 
<SIZE) 

51 
50 
CL OE 
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54FLS365 
<SIZE) 

54FLS366 
<SIZE) 

54ALS367 
<SIZE) 
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54FLS373 
<SIZE) 

54FLS374 
(SIZE) 

54ALSTTL L'b ~======_ I ra~ 
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54ALSTIL Library 

54f=LS521 

54ALSS33 
(SIZE) 

54ALS534 
(SIZE) 

54ALSS38 

3-104 

54FLS521 
~ 

54ALSS40 
(SIZE) 

54ALS541 
(SIZE) 

54ALS563 
(SIZE) 

54ALS541 

D Q 

5~ 

E 

54FLSS41 

EOC 
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54FLS564 
(SIZE) 

54FLS569 

54ALS573 
(SIZE) 

54ALS574 
(SIZE) 

54FLS575 
(SIZE) 
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0
0 

54FL5 
564 

oe:: 

e ~ e: 

oe: 

tJ 
fj 

a..R oe: 

54ALS576 
(SIZE) 

54FLS58eJ 
(SIZE) 

54FLS623 
(SIZE) 

54FLS640 
(SIZE) 

54ALSTIL Library 

tJ~OE:° 
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54ALSTIL Library 

~5 

S4Al..S645 A? ns 
T1!I As 

As 
A" 

54FLS645 As 
(SIZE) Aa 

A1 

DIR E: 
Ae 

54PLS688 A=B A=B 

A=B 

54ALS648 
(SIZE) 

AS 
DIR E: BA 

SAB 
5BA 

54ALS804 ~ ~ DIR E: (SIZE:) 

A?~~ 

~ ~ 
54ALS652 B? 

54FLS805 Bs 
Bs <SIZE) 
B" 
Bs 

54FLS652 Ba 

~ ~ 
<SIZE) B1 54FLS808 Be <SIZE:) 

CAB 

CBA 

~ 

54PLS857 
;M:r 

54PLS677 Flut-e y Y 

P3-8 EN 
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54ALS873 
(SIZE) 

54ALS874 
(SIZE) 

54ALS878 
(SIZE) 

54ALS1 OOei 
(SIZE) 

54ALS1OO2 
(SIZE) 

54ALS 1 004 
(SIZE) 

54ALS1OO5 
(SIZE) 

54ALS1OO8 
(SIZE) 

54ALSlel34 
(SIZE) 

54ALSTTL Library 

E 

Er Cl..R OE 

~ ~ 

~ ~ 

~ 
t1A)L]JEL.AY=l0000 

~ 

@ ~ 

~ 
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ANSI 54ALSTTL Library 

1 
- 54A..SM ~ 

- & 

- ~ ~ - ~ 

54ALSeJ0~ & 

~~ ~ 54Ft...S04 ~ 1 ~-54ALS00 
~ 

<SIZE> ~ <SIZE) 
- ~ - ~ 

-- ~ - j:::.. 

- ~ 
~Y=l0000 

- & 

MAX..DELAY=l0000 - 54FLS01~ ~ MAX..IEL.AY-1E10OO 

54ALseJl~ & ~~ ~ 
- 1 ~ ~ 

,54AL901 ~ - S4ALS05 ~ 
<SIZE) t1AX..DELAY-10001i!1 

- ~ 54Ft-S05 -i 
54J..sm ~~ = ~ 

- <SIZE> ~ 

- ~ - ~ 

- ~ 

- ~1 - 54Al..SeX2 ~ 

54ALS02~ ~1 ~= :::.. - & 

541AL.502 
- 54PLS08 t-

<SIZE> - --
;.. 54R.SelB ~ & ~; 

I-

- 54ALS08 - :::.. 
<SIZE) 

I-

~ - I-
~Y=l000121 

- & ~ 
t1A)LJ)ELAY=l0000 

- 54Af.....503 ~ MAX-DELAY=leJeI0fJ 

54ALS03~ & 

~~ ~ 
- ~~ 

34AL503 ~ t1AX..DELAY=10e1Ci!l0 - t-

(SIZE> 
- ~ 54FLS09 ~ ~~~~ I-

- (SIZE> 
- ~ - I-

-- I-
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ANSI 54ALSTTL Library 

& 

54AL91E!J 

54f'LS11!1 ~ 8. r (SIZE) 
54AL91E!J 

& 

54AL911 

54f'LSll ~ & 

~ (SIZE) 
54AL911 

MAX-DELAY= 1 0000 
& ~ 

MAX-DELAY= 1 0000 54AL912 

7~Mt2~ :""'2~ r 
f'1FI>LDELAY=100eJ0 

& 
~ 

MAX-DELAY=lOOOO 54ALS15 

54FLS15 ~ ~ 
8. 

~ 
<SIZE) 

54AL915 

& 

~ 54FLS2I!1~ 
& 

54FLS20 
(SIZE) 

54AL52E!J 

3-110 

S4A-S21 ~ 
8. 

(SIZE) 
~S21 

MAX_DELAY=1 00210 

S4ALS22~ & 

~ ~ (SIZE) 

54A1...S22 

54ALS27 :::i ) 1 
< SIZE) =lL.. __ 5_4AL_ S_27_----' 

54ALS28 ~ ~1[> ~ 54AL92B (SIZE) 

& 

54ALS30 
(SIZE) 

54ALS3E!J 

& 

54FL521 

MAX-IELAY=leJelOO 
& 

~ 
54FLS22 

)1 

54ALS27 

~ll> 

54ALS2B 
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54AL537 -I & [> 
(SIZE) -1~. ___ ~~~~7 __ ~ 

MAX.-DEL.AY= 1 0000 

I'1AX.-DELAY=l0000 

&[> 
54AL.S3a Q 

54ALS38 ~ 
(SIZE) 

&1> 

54FLS40 ~ &1> 
54A..S4a 

(SIZE) 

54AL.S40 
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54ALSl12 
(SIZE) 

54ALS113 
(SIZE) 

54ALSl14 
(SIZE) 

54Ft..S133 
(SIZE) 

54AL.S109 
Cl 

8. 
54A1...Sl33 

ANSI 54ALSTTL Library 

=1 
54fLS86 
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ANSI 54ALSTTL Library 

54FLS137 

54FLS138 

54FLS139 

54ALS151 
(SIZE) 

54ALS153 
(SIZE) 

54ALS157 
(SIZE) 

3-112 

1} E2 IH.JX 
EI G:3 

54AL5139 

t1UX 
EN 

2} E2 G 7 EI 
7 54ALS151 
6 
5 
4 
:3 
2 
1 
EI 

54ALS158 ....-..L---..;;;~--'----, 
(SIZE) 

2 X/Y :3 4FLS160 
1 2 

54A1...S139 1 
EN EI 

54ALS161 

54ALSl62 
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ANSI 54ALSTTL Library 

54ALS163 

CTRDIV10 

54ALS164 HlcLOADJ 
M2CCOLtO'J 

CTRDIV10 H3CUPJ 
NICLOADJ H4 clJOW'oIJ 
N2&:COlNTJ G5 3.SCT=9 
N3CLPJ os 4,5CT=0 
N.o4C~J 2,3. 5. 6+/C? 
G5 3.SCT=9 

54~168 G6 4.5CT=0 
2. 3. 5. 6+/C7 

c4J 

c2J 

I:1J 

CTRDIV16 
Nl&:LOADJ 

CTRDIV16 
M2 CCOl.Jo.IT J 
M3cUPJ 

NIcLOADJ M4C~J 

54ALS165 N2CCOl.Jo.ITJ G5 3,5CT=15 
t13cUPJ G6 4.5CT=0 
M4&:~J 2,3.5.6+/C7 
G5 3.SCT=15 

54FLS169 G6 4.5CT=0 
2. 3. 5. 6+/C7 

2D r4J 

2D &:2J 
3D 

elJ 

10/1/89 3-113 



ANSI 54ALSTTL Library 

54ALS174 
(SIZE) 

54ALS175 
(SIZE) 

54ALS19el 

54ALS191 

3-114 

CTRDIV11?J 

54ALS190 

CTRDIV16 
Gl 
M2[DOWN] 
M3 [LF] 3<CT=15)Z6 

1.2-/1.3+ 
G4 
C5 

54ALS191 

CTRDIV11?J 

54ALSl92 

CTRDIV11?J 

54ALSl92 

[6] 

[~] 

[2] 

[1] 

CTRDIV11?J 
CTRDIV16 

54ALS191?J 

[8] 5~ALS193 

[4] 

[2J CTRDIV16 

[1] 

CTRDIV16 
G1 54ALS193 M2[DQWN] 
M3 [UP] 3<CT=15)Z6 [8] 
1,2-/1,3+ 

G4 [4] 
C5 

54ALS191 [2] 

[8J el] 

[4J 

[2] 

[1] 
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ANSI 54ALSTTL Library 

54FL5244 ~ S4F'-S244 ~ (SIZE:) [> yt--

S4ALS245 
(SIZE ) r--~";';";;;;';;;';""'.;...;;....J,--, 

EN r1.IX 

:}G~ 
7 

54ALS25 6 54FLS251 V 
<SIZE) 5 v 

S4ALS 
(SIZE) 

4 
:3 
2 
1 
o 
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ANSI 54ALSTTL Library 

54ALS258 
<SIZE) 

54ALS273~R Cl541'LS273d 
< SIZE) L 1----__ -; 

ID r 
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54ALS323 

54ALS352 
<SIZE) 

54ALS353 
<SIZE) 

54ALS355 
<SIZE) 

SRGS 
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54ALS366 ~EN ~ (SIZE)4ALs:356 
I> 'YF--

~54ALS367~ 
54ALS367 I> 'Y I-
(SIZE) 

54ALS373 
<SIZE) 
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54ALS374 
(SIZE) 

54ALS520 

54PLS521 

ANSI 54ALSITL Library 
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ANSI 54ALSTIL Library 

54~S533$~J 
(SIZE) ID I> V ~ 

54ALS541 J---~ 
(SIZE) 

54ALS534 
(SIZE) ~~~~~~ 

54ALS54eJ .--_----1 
(SIZE) 
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ANSI 54ALSTIL Library 

CTRDIV16 

54FLS569 

54ALS573 54AL.S573~ ~
~ I 

(SIZE) !€ [> V ~ I-------i 

54ALS574 
(SIZE) ...-....I..=~=:..:...;;::;.L....-, ~

Cl I 
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The 54HCMOS and 
ANSI 54HCMOS 
Libraries 

The 54HCMOS Library requires approximately 

5373 Kbytes of disk storage, and the ANSI 54HCMOS Li­

brary requires approximately 5312 Kbytes of disk storage. 

The physical, timing, and simulation models for each li­

brary are identical and differ only in their body drawings. 

The part name for a component in either library is the 

same; the body drawing used is determined by the first 

library name encountered in the library search path 

(54hcmos.lib or a54hcmos.lib). 

The release level of the 54HCMOS and ANSI 54HCMOS 

Libraries is 9.0. 



54HCMOS and ANSI 54HCMOS Libraries 

54HCOO 
54HC02 
54HC03 
54HC04 
54HC08 

54HC10 
54HC11 
54HC14 
54HC20 
54HC27 

54HC30 
54HC32 
54HC42 
54HC51 
54HC58 

54HC73 
54HC74 
54HC75 
54HC76 
54HC85 

54HC86 
54HC107 
54HC109 
54HC112 
54HC113 

3-126 

Each library contains body drawings and physical, 
timing, and simulation models for the following 141 
components: 

Quad 2-input NAND 
Quad 2-input NOR 
Quad 2-input open-collector NAND 
Hex inverter 
Quad 2-input AND 

Triple 3-input NAND 
Triple 3-input AND 
Hex Schmitt-trigger inverter 
Dual 4-input NAND 
Triple 3-input NOR 

8-input NAND 
Quad 2-input OR 
4-to-10-line decoder 
2-wide 3-input, 2-wide 2-input AND-OR-invert 
2-wide 3-input, 2-wide 2-input AND-OR 

Dual JK flip-flop with clear 
Dual positive-edge-triggered D flip-flop 
4-bit bistable latch 
Dual JK flip-flop with preset and clear 
4-bit magnitude comparator 

Quad 2-input exclusive-oR 
Dual JK negative-edge-triggered flip-flop 
Dual JKbar positive-edge-triggered flip-flop 
Dual JK negative-edge-triggered flip-flop 
Dual JK negative-edge-triggered flip-flop 
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54HC123 

54HC125 
54HC126 
54HC132 
54HC133 

54HC137 

54HC138 
54HC139 
54HC147 
54HC151 

54HC153 
54HC154 
54HC157 
54HC158 
54HC160 

54HC161 
54HC162 

54HC163 

54HC164 
54HC165 
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Dual retriggerable monostable multivibrators with 
clear 

Quad bus buffer with three-state output 
Quad bus buffer with three-state output 
Quad 2-input positive-NAND Schmitt triggers 
13-input NAND 

3-to-8 line decoder/demultiplexer with address 
latch 

3-to-8 line decoder/demultiplexer 
Dual 2-to-4 line decoder/multiplexer 
10-line decimal to 4-line BCD priority encoder 
1-of-8 data selector/multiplexer 

Dual 4-line to 1-line data multiplexer 
4-to-16 line decoder/demultiplexer 
Quad 2-to-1-line non-inverting multiplexer 
Quad 2-to-1-line inverting data multiplexer 
4-bit synchronous decade counters with direct 

clear 

4-bit synchronous binary counters with direct clear 
4-bit synchronous decade counters with 

synchronous clear 
4-bit synchronous binary counters with 

synchronous clear 
8-bit parallel output serial shift register 
8-bit serial output shift register 
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54HC166 
54HC173 
54HC174 
54HC175 
54HC180 

54HC182 
54HC190 
54HC191 
54HC192 
54HC193 

54HC194 
54HC195 
54HC221 
54HC237 

54HC240 

54HC241 
54HC242 
54HC243 
54HC244 
54HC245 

54HC251 
54HC253 
54HC259 
54HC266 
54HC257 
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8-bit shift register 
Quad D-type flip-flop 
Hex D-type flip-flop 
Quad D-type flip-flop 
9-bit parity generator/checker 

Look-ahead carry generators 
Synchronous BCD up/down counter 
Synchronous binary up/down counter 
Synchronous BCD up/down counter 
Synchronous binary up/down dual clock counters 

4-bit bidirectional shift register 
4-bit universal shift register 
Dual non-retriggerable monostable multi vibrator 
3-to-8 line decoder/demultiplexer with address 

latch 
Octal inverting 3-state bus transceiver 

Octal non-inverting 3-state bus transceiver 
Quad inverting 3-state bus transceiver 
Quad non-inverting 3-state bus transceiver 
Octal non-inverting 3-state bus transceiver 
Octal non-inverting 3-state bus transceiver 

3-state data multiplexer 
Dual data selector/multiplexer 
8-bit addressable latches 
Quad 2-input exclusive-NoR gate 
Quad 3-state non-inverting data multiplexer 
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54HC273 
54HC280 
54HC283 
54HC292 
54HC294 

54HC298 
54HC299 
54HC354 

54HC356 

54HC365 

54HC366 
54HC367 
54HC368 
54HC373 
54HC374 

54HC390 
54HC393 
54HC423 
54HC533 
54HC534 

54HC540 
54HC541 
54HC563 
54HC564 
54HC573 
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Octal D-type flip-flop 
9-bit odd/even parity generators/checker 
4-bit binary full adders 
Programmable frequency divider/digital timer 
Programmable frequency divider/digital timer 

Quad 2-input multiplexers with storage 
8-bit bidirectional 3-state shift/storage register 
1-of-8 data selector/multiplexer with data and 

address latches and 3-state output 
1-of-8 data selector/multiplexer with data and 

address latches and 3-state output 
Hex non-inverted 3-state bus drivers 

Hex inverted 3-state bus drivers 
Hex bus driver 
Hex bus driver 
Octal 3-state D-Iatch with common enable 
Octal 3-state positive-edge-triggered D register 

Dual 4-stage binary ripple counter 
Dual 4-stage binary ripple counter 
Dual retriggerable monostable multi vibrators 
8-bit latch with inverting outputs 
8-bit register with inverting outputs 

Octal buffers and line drivers with 3-state outputs 
Octal buffers and line drivers with 3-state outputs 
8-bit latch with inverting 3-state outputs 
8-bit register with inverting 3-state outputs 
Octal latch with three-state output 
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54HC574 
54HC590 
54HC595 

54HC597 

54HC640 

54HC643 

54HC646 

54HC648 

54HC688 
54HC4002 

54HC4016 
54HC4017 
54HC4020 
54HC4024 
54HC4040 

54HC4049 
54HC4050 

54HC4051 
54HC4052 
54HC4053 
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Octal D-type flip-flop with three-state output 
8-bit binary counter/three state latch 
8-bit serial-input/serial- or parallel-output shift 

register with latched 3-state output 
8-bit serial- or parallel-input/serial-output shift 

register with input latch 
Octal 3-state inverting bus transceiver 

Octal 3-state inverting and non-inverting bus 
transceiver 

Octal 3-state non-inverting bus transceiver and 
D-type flip-flop 

Octal 3-state inverting bus transceiver and D-type 
flip-flop 

8-bit equality comparator 
Dual 4-input NOR 

Quad analog switch/multiplexer/demultiplexer 
Decade counter/divider 
14-bit binary counter 
7-bit binary counter 
12-bit binary counter 

Hex inverting buffer/logic-level down converter 
Hex non-inverting buffer/logic-level down 

converter 
8-channel analog multiplexer/demultiplexer 
Dual 4-channel analog multiplexer/demultiplexer 
Triple 2-channel analog multiplexer/demultiplexer 
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54liC4066 

54HC4075 
54HC4078 
54HC4316 

54HC4351 

54HC4352 

54HC4353 

54HC4514 

54HC4538 
54HCTOO 

54HCT02 
54HCT04 
54HCT32 
54HCT138 
54HCT240 

54HCT241 
54HCT244 
54HCT245 
54HCT280 
54HCT373 

10/1/89 

54HCMOS and ANSI 54HCMOS Libraries 

Quad analog switch/multiplexer/demultiplexer with 
enhanced on-resistance linearity 

Triple 3-input OR 
8-input NOR/OR 
Quad analog switch/multiplexer/demultiplexer with 

separate analog and digital power supplies 
8-channel analog multiplexer/demultiplexer with 

address latch 

Dual 4-channel analog multiplexer/demultiplexer 
with address latch 

Triple 2-channel analog multiplexer/demultiplexer 
with address latch 

4-to-16 line decoder/demultiplexer with address 
latch 

Dual monostable multi vibrator 
Quad 2-input NAND gate 

Quad 2-input NOR gate 
Hex inverter 
Quad 2-input OR gate 
3-to-8 line decoder/demultiplexer 
Octal inverting 3-state bus transceiver 

Octal non-inverting 3-state bus transceiver 
Octal non-inverting 3-state bus transceiver 
Octal three state bus transceiver 
9-bit odd/even parity generators/checker 
Octal 3-state D-Iatch with common enable 
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54HCT374 
54HCT640 
54HCT643 
54HCT688 
54HCT670 

54HCU04 
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Octal 3-state positive-edge-triggered D register 
Octal 3-state inverting bus transceiver 
Octal 3-state inverting and non-inverting 
8-bit equality comparator 
4x4 register file/3-state output 

Hex inverter 
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Application Notes 

Monostable 
Multivibrators 

1011189 
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The 54HC123, 54HC423, 54HC221, and 54HC4538 
models fully support the simulation and timing be­
havior of retrigerrable and non-retriggerable multi­
vibrators which are resettable at any time. 

To use the simulation model, logic initialization or 
initial depositing of the same value (either 0 or 1) to 
internal signals DO and D1 must be performed. 

To use the timing verification model, the following 
must be observed: 

o The Timing Verifier's directives file 
(verijier.cmd) must include the directive: 

G The first trigger edge must occur after 
'PULSE_WIDTH' ns. 

o The maximum trigger frequency is 

2 * RETRIG DIV2 -1 

edges per 'PULSE_WIDTH' ns. Since 
RETRIG_DIV2 is defined to be 6 in the model, 
2*6-1=11 clock edges are permitted in any 
'PULSE_WIDTH' ns interval. If an application 
requires a greater trigger frequency, 
RETRIG_DIV2 must be redefined in the 
model. 
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Capacitive Loading 
Effects 

The delay calculations for the timing and simulation 
models are based on values from the Motorola High­
Speed CMOS Logic Data book (1983). The delay· 
times are calculated using the short circuit current 
method with a Vcc of 4.5 volts and a temperature of 
25°C (see page 4-12 of the data book). The typical 
drive is therefore: 

0.5 * 4.5 I 17.3 (mA) = 0.13 

The typical and maximum delays for the individual 
components in the data book are given with a ca­
pacitive load of 50pF. Using these values, the typi­
cal no-load delay is calculated from the equation: 

typ _delay (no load) = typ _delay (50pF) - 0.13 ... 50 

Assuming that the ratio of maximum no-load delay 
to maximum delay (50pF) is the same as typical no­
load delay to typical delay (50pF), the maximum 
no-load delay is: 

typ _delay (no load) ... max_delay (50pF) / typ _delay (501 

The minimum delay for timing and simulation mod­
els is one-half of typical or one-third of maximum; 
the minimum drive is calculated from: 

min_delay (50pF) - min_delay (no load) / 50 

The following examples show the delay and drive 
calculations for a 54HCOO and an 54HC74. 

54HCOO Data Book: typical delay (50pF) = 9 
maximum delay (50pF) = 18 
typical drive = 0.13 
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54HCOO Calculation: typical delay (no load) = 9 - 0.13 • 50 = 2.5 
maximum delay (no load) = 2.5 • 18 I 9 = 5.0 
minimum delay (50pF) = 9 I 2 = 4.5 

I 

54HC74 Data Book (from 
CLK to Q or Q*): 

54HC74 Calculation: 

1011189 

minimum delay (no load) = 2.5 I 2 = 1.25 
maximum drive = (18 - 5) I 50pF = 0.26 
minimum drive = (4.5 - 1.25) I 50pF = 0.065 

From these calculations, the minimax delay for the 
54HCOO timing model is 1.25/5.0, and the minImax 
drive for the timing model is 0.065/0.26. The 
min/typ/max delay for the 54HCOO simulation 
model is 1.25/2.5/5.0, and the minltyp/max drive for 
the simulation model is 0.065/0.13/0.26. 

typical delay (50pF) = 18 
maximum delay (50pF) = 35 
typical drive = 0.13 

typical delay (no load) = 18 - 0.13 III 50 = 11.5 
maximum delay (no load) = 11.5 III 35 1 18 = 22.36 
minimum delay (50pF) = 18 I 2 = 9.0 
minimum delay (no load) = 11.5 1 2 = 5.75 . 
maximum drive = (35 - 22.36) I 50pF = 0.253 
minimum drive = (9.0 - 5.75) I 50pF = 0.065 

From these calculations, the minimax delay for the 
54HC74 timing model is 5.75/22.36, and the 
minimax drive for the timing model is 0.065/0.253. 
The minltyp/max delay for the 54HC74 simulation 
model is 5.75/11.5/22.36, and the minltyp/max drive 
for the simulation model is 0.065/0.13/0.253. 
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54HCOO ~ 
<SIZE) ~ 

54HCTeleI ~ 
<SIZE) ~ 

54HCel2 ~ 
<SIZE) ~ 

54HCTel2 ~ 
<SIZE) ~ 

54HCTel4 ~ 
(SIZE) ~ 

54HClRJ4 
(SIZE) 

54HCe13 
<SIZE) 

54HCeJ4 
(SIZE) 

54HCeJ8 ~ 
<SIZE) ~ 

54HCle1 ~ 
(SIZE) ~ 

54HCll ~ 
(SIZE) ~ 

54HC14 ~ 
(SIZE) ~ 

54HC2eJ ~ 
<SIZE) ~ 
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54HC27 
(SIZE) 

54HC3e1 
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54HC32 
(SIZE) 

54HCT32 
<SIZE) 

54HC42 

54HC51 
(SIZE) 

54HC58 
(SIZE) 

54HCMOS Library 
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54HC73 
<SIZE) 

54HC74 
(SIZE) 

54HC75 
(SIZE) 

54HC76 
(SIZE) 

54HC85 

54HC86 
(SIze::) 

54HClel7 
(SIZE) 
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D54
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J'PR Q 
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HC76 

~ Hess 

54HClel9 
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54HCl12 
(SIZE) 

54HCl13 
(SIZE) 

54HC123 

54HC125 
(SIZE) 
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(SIZE) 

54HC132 
(SIZE) 
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~ 

-fr 
~ HCl:32 ~R~ 
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54HC133 
(SIZE) 

54HC137 

54HC138 

54HCT138 

54HC139 
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54HC147 

54HC151 
<SIZE) 

54HC153 
(SIZE> 

54t-lC154 

5~~ 
19 
IB 
17 
IS 
IS 
I .. 
I3 
I2 
I1 

54HCMOS Library 

~M7 
19 
IB 
17 
IS 
IS 
I .. 
I3 
12 
I1 
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(SIZE) 

54HC160 

54HC161 
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54HC163 

54HC164 

54HC165 
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Qt1SB 
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a.. 

a.. 

D Q 
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CL 
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DN 

CL 
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PARITY (EN 
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IIINARY' CTR 

1: 
Il,,-e ~ 
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1: DN 

ODD 
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54HC195 

54HC221 

54HC237 
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54HC4el5el 
(SIZE) 

54HC4el51 
(SIZE) 

54HC4el52 
.(SIZE) 
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~ I~T 

~ 

~ 

54HC4el53 
(SIZE) 

54HC4el66 
(SIZE) 

54HC4el75 
(SIZE) 

54HC4el78 
(SIZE) 

54HC4316 
(SIZE) 

54HC4351 
(SIZE) 

~ X:I~ 

~ 41!175 §~~~) 
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54HC4352 
<SIZE> 

54HC4353 
<SIZE> 

54HC4514 

X3 5<4HC 

X2 4352 

Xl m::". x 

54HC 
14 :95:9 

aMc X 

54HCMOS Library 
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ANSI 54HCMOS Library 

- & 1 
- 54HCl1les ~ - ~ ~ 

~= ~ & ~ - ~ 
54HCOO 
(SIZE) 54HCOO 

- ~ ~ 
1 ~- ~ 

54HC04 
- (SIZE) 54HCl114 

- ~ - ~ 

- ~ 
- & 

- 54HCTOO ~ ~ -
54HCTeJeJ~ & 

~ 
p:.. 

54HCT011l 1 (SIZE) ~ - ~ - 54HCTI1l4 

-
~ - ~ -

54HCTeJ4~ 1 ~- ~ 
I (SIZE) 54HCTI1l4 - ~1 

~ ~ - 54HC02 -

~= 54HC02 ~ ;;::'1 ~ - ~ 

(SIZE) 54HC02 

- ~ - ~ 

-- ~ 
1 

- 54HQJ04 ~ 

- ~1 - p:.. 
- 54HCT02 ~ 

~ 54HCU04~ 1 ~- ~ 

54HCTeJ2~ ~1 ~ 54HCU04 
54HCT02 (SIZE) 

(SIZE) - ~ - ~ 

- - ~ - p:.. 

- p:.. 

MAX..DELAY=lOOOO 

- & - & 

MAX..DEl...AY=1~ - 54HC03 ~ ~ - ~ I-

~ & 

~~= ~ 
-

54HCeJ3 54HCOO ~ & ~; 
I-

(SIZE) 54HCI1l3 (SIZE) 
54HC08 - ~ ~ 

- -- f:::.. - I-
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&. 

&. 

54HC10 S4HC3e1 
<SIZE) 

~ 
&. r 541-1C10 

<SIZE) 
54HC10 54HC30 ~1 

54HC32 

~ ~ ~1 
541-1C32 
<SIZE) 54HC32 

&. 

54HCll 

~ 
&. 

~ 541-1Cll 
<SIZE) 

54HCll ;;::'1 

54HCT32 

541-1CT32 ~ ~1 ~ 54HCT32 <SIZE) 

IT 
54HC14 

54HC14 ~ IT ~ BCD/IEe <SIZE) 54HC104 

9 
B 

B 7 

541-1C42 4 6 
2 54HCo42 5 
1 4 

:3 
2 

&. 1 
0 

~ 
&. 

~ 54HC20 54HC20 
(SIZE) 

54HC20 &. ~l 

~ 54HC51 
&. ~51 (SIZE) I. 54HCSl 

;lIJl 

54HC27 

~ 
~1 r 54HC27 &. ~l (SIZE) 

S4HC27 

~ 54HC58 
&. ~5B <SIZE) &. 54HC5B 
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54HC73 
(SIZE) 

54HC74 
(SIZE) 

54HC75 
<SIZE> 

54HC76 
<SIZE> 

54HC85 

54HC86 
<SIZE> 

54HC107 
(SIZE> 
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*D
C1 

~~: 

~ 

JP 
< 

) 

JQ 

1J' 

C1 

54HC74 ~ 
5~ ~ 

COf'P 

P(Q 

P=Q 
54HC85 

P)Q 

-1 

54HCB6 

54HC107 

=1 
54HCe6 

ANSI 54HCMOS Library 

54HC1~ 
54HC1219 

(SIZE> Cl 

54HCl12 54HClJ.2 

(SIZE> Cl 

54HCl13 Cl 
54HClJ.:3 

(SIZE> 

PU..SE:-W I DTH= 1 0000 

54HC123 

54HCl25 ~EN 
<SIZE> 

54HCl26 ~EN 
(SIZE> 

...n.. 

1[> 
54HC125 

1[> 
54HC126 

"V~ 

EN 1[> 
54HC125 

EN 1[> 
54HC126 

"V 

3-155 
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54HC132 ~ 
<SIZE) 

54HC133 
<SIZE) 

54HC137 

54HC138 

54HCT138 

54HC139 
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&D 
54HC132 

& 

S4HC1:33 

IH.JX 

1'1 fJ D1UX 
0JG:3 

S4HCl39 

3 
2 
1 
eI 

~ 

&D 
s.4HC132 

X/y 

2 x/v :3 
1 2 

EN 54HCl:39 ~ 

54HC151 
(SIZE:) 

4HCl53 
<SIZE) 

HPRI/BCD 
9 
B 
7 
6 S4HC147 B 
5 04 
4 2 
:3 1 
2 
1 

I"UX [> 
EN 

2} fJ o G 7 

7 
6 

S4HC151 

5 
4 
:3 
2 
1 
0 
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54HC157 
(SIZE) 

54HC15B 
(SIZE) 

54HC16eJ 

54HC161 
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54HC162 

54HC164 
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CTRDIV10 

lD 

3-157 



ANSI 54HCMOS Library 

54HC165 

54HCl66 

54HC173 
(SIZE) 
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5RGe 
[LOAD] 

R 

54HC174 
(SIZE) 

54HC175 
<SIZE) 

54HC180 

54HC182 

CPG 
CP3 CP 
C~ 
CP2 CG 
CG2 54HC1B2 
CPl CO2 
CGl 
CP0 COl 
CGa 
CI COO 
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CTRDIV16 

CTRDIV10 34HC1SS 

2CCT=2I)Z6 
CTRDIVllL!) 3cCT=9)ZS 

CTRDIV16 
6.104 

54HC19e1 5<4HCl90 

[eJ 
S4HCl9CZl [4J 

~193 

[2J [e] 

[lJ [4] 

[2] 

CTRDIV16 tll 

CTRDIV16 
Gl 5R~ 
M2[DOWNl 
M3 [LF] 3<CT=15)Z6 

54HC191 1.2-/1,3+ S4HC191 
G4 
C5 [eJ 

S4HC191 [4J 
54HCl94 

[2J 

[1J 

CTRDIV11i!J 

CTRDIV11i!J ICT=9 

~CT=IL!) 

54HC192 S4HC192 

[8J 
54HC192 

[4J 

[2J 54HCl95 

3D ell 
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PlL5E..WI DTH= 10000 

54HC221 

54HC237 

54HC24eJ ~ S<IHC24e J 
(SIZE) I> " p.. 

54HCT24~.-~ ______ ~ 
(SIZE) 

54HC241 
(SIZE) 
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4 7 
2 6 
1 5 
54HC237 4 

3 
2 
1 
121 

54HC242 
(SIZE) ~~------~ 

, 
I 54HC243 

54HC241 r= (SIZE) .-~------~ 

_ I> " r- t-----~__t 

I> 
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54~44:? -=44 J 
<SIZE> [> "V r 

54HCT244~~ ____ ~~ 
(SIZE) 

54HC245 
(SIZE) 

(SIZE> 
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54HC251 
(SIZE> 

54HC253 
(SIZE) 

54HC257 
(SIZE) 

54t-1C259 

ANSI 54HCMOS Library 

EN I"lJX t> 

:}G~ 
7 
6 s-4HC2S1 V 
5 V 
4 
:3 
2 
1 
121 

9. aD 
112l.SR 

9.4D 
112l.4R 

9.SD 
112l.:5R 

9.2D 
112l.~ 

9,J,D 
112l.IR 
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~Y=10Ci!)00 

54HC266 ~ =1 
(SIZE> -i~ __ ~5~~~~~~6~~ 

54HC273 
(SIZE> 

54HC28eJ 

54HCT28eJ 

54HC283 
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2t< 

54HC280 

:}p E { 

:F"C2B3 

eI co 

MAX..IELAY=10000 
Z.,tTP3J 

tn=elJ 'I-' tTP2J 
54HC292 tn=1J tTP1J 

}::~=~~ 

tlPJ 

54HC294 
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54HC354 
(SIZE) 

54HC356 
<SIZE) 

54HC365 
<SIZE) 
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ANSI 54HCMOS Library 

54HC366 
(SIZE) 

j;54~J 
54HC367 [> 'V r-
(SIZE) 

$ ,J Cl 
54HC373 54HC373 

(SIZE) !€ [> 'V r-
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54HCT373 
(SIZE) 

54HC374 
(SIZE) 

54HCT374 
(SIZE) 
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54HC39el 

54HC423 

54HC533 
(SIZE) 

54HC534 
(SIZE) 

PULSEJoIIDTH=lm00 

..I'""'1... 
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54HC542J 
(SIZE) 

54HC541 
(SIZE) 

54HC563 
(SIZE) 
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54HC564 
(SIZE) 

54HC573 
<SIZE) 

54HC574 
(SIZE) 

ANSI 54HCMOS Library 
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...b 

-

...b 

:t; 

54HC59eJ 

..t: E:N3 54HC595 
-t>C2 

..t: R 5RGB 

-t>Cl/ .... 

r 'I 
I-

2D [> 3'\1 I-

54HCS95 ~ 

-
-
l-

f-

I-

- 1D 2D [> 3'\1 I-
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~~ 
CTRB 

Gl 
4~ t>1+ <CT=255)Z4 

CT=eI 

~ 54HC591i!1 r r 
T .. m[> 3'\1 

54HC64e:1 
(SIZE) 

f-

l-

f-

l-

f-

f-

l-

I-

54HC597 

SRG8 
..!i R 54HC597 

:i;~C3/-+ 

-I>Cl ~ r I 
- ~ 

-
-
-
-
-
-
- 1D 2D 

- 3D 
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__________________________________ ========::::::::::::::;1 rary 

54HC643 
(SIZE:) 
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54HC646 
(SIZE:) 
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54HC648 
<SIZE) 

54HCT67eJ 

54HC688 
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CO/"P 
G1 t> 

} p 1P=<l 

54HC688 

}Q 

54HC4eJeJ2~ 
<SIZE) =1 

L..-_____ ---' 54HC4002 

54HC4002 

54HC4eJ16--i
X1 

54HC4eJ16 1++L: I---------i 
< SIZE) -4++ 1 r= 

54HC4eJ17 

L--_____ --I 

CTR DIV leJ/ 

.u 

DEC CT<5 

+ 

9 
8 
7 
6 
5 
4 

54HC4eJ17 3 
CT=G!J 2 

1 
21 
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RCTR14 

CT=0 

54HC4eJ2eJ 
D+ 

4 
3 
0 

ocm7 ti 
54HC4eJ24 CT=0 4 

CT 3 
+ 2 

54HC4024 1 

RCTR12 

CT=0 

54HC4eJ4eJ 
D+ 

-

-

-54HC4eJ49 I 1 1-
(SIZE) -1~. __ ~5~4~HC~40~4~9~---J~ 

-

-

-
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1 
54HC4049 

ANSI 54HCMOS Library 

54HC4eJ5eJ I 1 1 
( SIZE) --j 54HC40S2I t-

54HC4eJ51 
<SIZE) 

L..---=~'::"':';::'::'::=-----J 

I"UXIH.JX 

~4X~ 
G4 

7++ 
6++ 
5++ 
4++ 
3++ 
2++ 
1++ 
0++ 

54HC4eJ52 __ ~~~~~_ 
(SIZE) 

~ 

~ 

~ 

~ 

~ 
54HC4eJ53 
(SIZE) 

:::.. 

++0 •• 3 

MUXIH.JX 

3++ 
2++ 
1++ 
21++ 

1 

54HC405121 
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54HC4el66~ Xl S4HC-4066 l++L 
(SIZE> ++1 I L-_____ --J 

54HC4075~ >1 

~ (SIZE> 
54HC412175 

>1 

54HC4el78 
(SIZE> 

54HC412178 

54HC4316 
(SIZE> 

54HC4351 
(SIZE> 

7++ 
6++ 
5++ 

++121 •• 7 4++ 
3++ 
2++ 
1++ 
121++ 
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Xl 

>1 

S4HC42175 

54HC4352 
(SIZE> 

54HC4353 
(SIZE> 

++21 •• 3 

X/y 

B 
4 
2 
1 

EN 

5+K:-\514 

PULSE-WIDTH=ll21l21l21121 

J"""L 

4-HI •• 3 
3++ 
2++ 
1++ 
2/++ 

DMUX 15 
14 
13 
12 
11 
lEI 

_---.}Ps ! 
5 
4 
3 
2 
1 
121 
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The 54FAST and 
ANSI 54FAST 
Libraries 

The 54FAST Library requires approximately 2271 Kbytes of 

disk storage, and the ANSI 54FAST Library requires approxi­

mately 2232 Kbytes of disk storage. The physical, timing, and 

simulation models for each library are identical and differ 

only in their body drawings. The part name for a component 

in either library is the same; the body drawing used is deter­

mined by the first library name encountered in the library 

search path (fast.lib or a74fast.lib). 

The specifications used to construct the models in these librar­

ies were taken from either the Fairchild FAST data books or 

from Mil Spec MIL-M-38510. Parts identified with an asterisk 

(ate) are from MIL-M-38510; the descriptions for these compo­

nents include the military device type in parentheses. 

The release level of the 54FAST and ANSI 54FAST Libraries is 
9.0. 



54 FAST and ANSI 54FAST Libraries 

* 54FOO 
* 54F02 
* 54F04 
* 54F08 
* 54F10 

* 54F11 
* 54F20 
* 54F32 
* 54F64 
* 54F74 

* 54F86 
* 54F109 

* 54F112 
* 54F138 
* 54F139 

54F148 
* 54F151 
* 54F153 
* 54F157 

* 54F158 

3-172 

Each library contains body drawings and physical, 
timing, and simulation models for the following 62 
components: 

Quad 2-input NAND (33001) 
Quad 2-input NOR (33301) 
Hex inverter (33002) 
Quad 2-input AND (34001) 
Triple 3-input NAND (33003) 

Triple 3-input AND (34002) 
Dual 4-input NAND (33004) 
Quad 2-input OR (33501) 
4-2-3-2-input AND-OR-invert gate (33401) 
Dual positive-edge-triggered D flip-flop (34101) 

Quad 2-input exclusive-oR (34501) 
Dual JKbar positive-edge-triggered flip-flop 

(34102) 
Dual JK negative-edge-triggered flip-flop (34103) 
3-to-8-line decoders/multiplexers (33701) 
Dual 2-to-4-line decoders/multiplexers (33702) 

8-line to 3-line priority encoder 
1-of-8 data selectors/multiplexers (33901) 
Dual 4-line to i-line data multiplexer (33902) 
Quad 2-to-l-line non-inverting multiplexer 

(33903) 
Quad 2-to-l-line inverting data multiplexer 

(33904) 
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54F161 
54F163 

54F164 
54F169 

* 54F174 

* 54F175 
54F181 
54F182 
54F189 
54F190 

54F191 
* 54F194 

54F219 
* 54F240 
* 54F241 

* 54F242 
* 54F243 

* 54F244 
* 54F245 
* 54F251 

* 54F253 
* 54F257 

* 54F258 
54F273 

* 54F280 

10/1/89 

54F AST and ANSI 54F AST Libraries 

Synchronous presettable binary counter 
4-bit synchronous binary counters with 

synchronous clear 
Serial-in parallel-out shift register 
4-stage synchronous bidirectional counter 
Hex D-type flip-flops (34017) 

Quad D-type flip-flops (34104) 
Arithmetic logic units/function generators 
Look-ahead carry generators 
64-bit random access memory 
Synchronous BCD up/down counter 

Synchronous binary up/down counter 
4-bit bidirectional shift register (33601) 
64-bit random access memory 
Octal inverting 3-state bus transceiver (33201) 
Octal non-inverting 3-state bus transceiver (33202) 

Octal bus transceiver with 3-state outputs (34801) 
Quad non-inverting 3-state bus transceiver 

(34802) 
Octal non-inverting 3-state bus transceiver (33203) 
Octal non-inverting 3-state bus transceiver (34803) 
3-state data multiplexer (33905) 

Dual data selectors/multiplexers (33908) 
Quad 3-state non-inverting data multiplexer 

(33906) 
Quad 3-state inverting data multiplexer (33907) 
Octal D-type flip-flops 
9-bit odd/even parity generators/checkers (34901) 
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54FAST and ANSI 54F AST Libraries 

* 54F283 
54F323 

* 54F352 
* 54F353 

* 54F373 

* 54F374 

54F377 
54F378 
54F379 
54F381 

54F382 
* 54F398 
* 54F399 
* 54F521 
* 54F533 

* 54F534 
54F569 

3-174 

4-bit binary full adders (34201) 
8-bit universal shift/storage register 
Dual 4-input multiplexer (33909) 
Dual 4-input multiplexer with 3-state outputs 

(33910) 
Octal 3-state D-Iatch with common enable (34601) 

Octal 3-state positive-edge-triggered D register 
(34105) 

Octal D-type flip-flops with clock enable 
Parallel D-type register with enable 
Quad D-type flip-flops with enable 
Arithmetic logic unit/function generator 

4-bit arithmetic logic unit 
Quad 2-port register (35001) 
Quad 2-port register (35002) 
8-bit identity comparator (34701) 
Octal transparent latch (34602) 

Octal D-type flip-flop (34106) 
4-bit binary counter 

10/1/89 



54F"elel 
(SIZE) 

54F"el2 
(SIZE) 

54Fel4 
(SIZE) 

54F"eJ8 
(SIZE) 

54F"lel 
(SIZE) 

54F!! 
(SIZE) 

54F20 
(SIZE) 

54F32 
(SIZE) 

54F'64 
(SIZE) 

54F74 
(SIZE) 
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g ~ 

~ ~ 

~ 

~ ~ 

~ S>-
~ ~ 

~ ~ 
~ ~ 

a.. Q 

54FAST Library 

j&-54F86 
(SIZE) 

54F109 
(SIZE) 

JPR Q 

54F'112 
54F'112 
(SIZE) 

t<a.. Q 

54F138 

54F139 

54F148 
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54FAST Library 

54F'151 
(SIZE:) 

54F'153 
<SIZE:) 

54F'157 
(SIZE) 

54F'158 
<SIZE) 
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54F'161 

54F163 

54F164 

54F'169 

54F'161 
BINAn' em 
D::re Q::re 

T RIPPLE 
CARRY p 

LD a... 

54F163 
BINARY CTR 

~ ~ 

T R~ 
P 

LD a.. 

54F"~~4 
~G 

a... 

B~~ 

~ 
Q1 a.. 

T R~~ 
p 

LD a.. 
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54f"174 
(SIZE:) 

54f"175 
(SIZE:) 

54f"181 

54f"182 
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tJ ~~7. 

0 
D Q 

Q 

I MR 

54F162 
~ 

p 

G 

54F174 
05 
04 
0:3 
02 
01 
oeJ 

CL 

54F175 

54f"189 
<SIZE:) 

S4F'1912) 

S4F'191 

S4F'194 

8 :::89 
CSI-E 

54Fl90 
mcADI!: em 
Da-a 

61 
50 

a.. 

~ 

54FAST Library 

Ib 
D:a 
D1 
n:, 

54F16S 
~ 
ADa 
AD! 
AD3 

CS\AE 

LD E 

61 
55 

a.. 
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54 FAST Library 

54F'219 
<SIZE) 

54F':24eJ 
<SIZE) 

54F'241 
(SIZE) 
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D Q 

A~ 

54F"219 

~ 
54F"24121 

A3 

Aa 

A1 

AI) 

54F241 
A3 t: V03 

... 
Aa t: V0~ 

... 
A1 t: V01 

... 
All t: V011l 

... 
OE0 

54F'241 
B3 ... YI:! 

... 
Ba t: VI; 

... 
IB1 It YI1 ... 
BII t: YiI! 

... 
OEl 

U 

~ 
54F"24121 

A3 

A2 

A1 

AI) 

54F"241 
Y03 ~ A3 

~ 
V0:iI h Aa 

~ 
V01 h A1 

i'I 
Y011 h All 

~ 
OE::0 

54F'241 
YI:! ~ B3 

~ 
VIa ~ Ba 

i'I 
Yll h B1 

~ 
YII11 rt BII 

i'I 
OEl 

U 

54F'242 
(SIZE) 

54F243 
(SIZE) 

54F'244 
<SIZE) 

54F'245 
(SIZE) 

54F'251 
<SIZE) 

54F"244 
A3 t- V3 

1-
A2 t- v';. 

... 
A1 t- V1 

... 
All t Ve 

... 
OE 

U 

DIR E: 

54f"242 
ns 

A3 
A2 
At 
AD 

54F243 
ns 

A:!I 
A2 
At 
AD 

5:!1 
52 
51 
5e 

54F244 

54F"245 
A7 ns 
AI5 
AI5 
A04 
A:!I 
A2 
A1 
Ae 

DIR E 
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54F253 
(SIZE) 

12 

11 
y 

54F257 til (SIZE) 
lei 

S 

54F258 ~ (SIZE) 
: oe: 

ODCL

Q 

, 
54F273 
(SIZE) 
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54F200 

54F283 

54F323 

54F3S2 
(SIZE) 

5<4F280 
PARITY ~ 

54 FAST Library 

3-179 



54 FAST Library 

54F'3S3 
(SIZE:) 

54F373 
<SIZE:) 

54F'374 
<SIZE:) 

E 

OE 

e
o 

~7 

OE 

54~ f:l (SIZE) 

CE 

0 S4F"37B 

54F'378 
(SIZE:) 

CE 
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Qs 
Q .. 
Q3 
Q2 
Ql 
QIi!) 

54F'379 
(SIZE:) 

54F381 

54F382 

54F'398 
(SIZE:) 

54F399 
<SIZE) 

o 
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~F~l ~~r 
A=B 

54F'533 
<SIZE) 

54F534 
(SIZE) 

54F'569 
<SIZE) 

e
Q 

~s 

E: 

OE 

54FAST Library 

54F534 
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ANSI 54FAST Library 

& 

54Fle1 

~ 
& r & 54F"leJ 

54Fe121 (SIZE) 54Fl21 

54F00 ~ & ~ 54Fe121 (SIZE) 

8. 

54Fll 

~ 
So 

~ ~1 54F"11 
54Fel2 (SIZE) 54Fll 

54F02 ~ ~1 ~ 54F212 (SIZE) 

8. 

~ 
So 

~ 54F"2eJ 54F20 
1 (SIZE) 

54Fe14 54F20 

~ 54F"e34 ~ 1 ;::::1 
54F04 

54f":32 (SIZE) 

~ 
;::::1 

~ 54F"32 54f":32 (SIZE) 

8. 

54FIZl8 8. ~ 1 

54Fe38 ~ & ~ (SIZE) 54Fe18 8. 

54F"64 54F64 
(SIZE) 8. 

8. 
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ANSI 54FAST Library 

54F'74 
<SIZE) 

54F86 ~ 
(SIZE) 

54F109 
<SIZE) 

54Fl12 
(SIZE) 

54Fl38 

S",F'74 

=1 
S",F'86 

54F'109 
C1 

504F'112 

54F139 ~} G ~ DM..JX 

54F'1:39 
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:3 
2 
1 
o 

~ 

=1 

~F'B6 

2 X/y 
1 

S4F'I::!9 
EN 

:3 
2 
1 
o 

54F148 

54F151 
(SIZE> 

54F153 
(SIZE) 

54F157 
(SIZE) 

HPRI/BIN 

7/Z17 >1 
6/Z16 
5/Z1S 
o4/Z15 
::!/Z1:3 
2/Z12 
1/Z1I 
e/Z10 

S4F'1048 
VI8 
ENcC 

MUX 
EN 

2} fJ G 7 0 
7 504F'151 
6 
5 
4 
:3 
2 
1 
0 
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54F'158 
(SIZE) 

54F'161 

54F'163 
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CTRDIV16 

1:1J 

54F'164 

54F'169 

54F'174 
(SIZE) 

& 1D 

CTRDIV16 
M1[LOADJ 
M2[COLNTJ 
M:3I:UPJ 
M4rDOIoNJ 
GS 3.SCT=15 
G6 4.5CT=eI 

2. 3. 5. 6+/C7 

ANSI 54FAST Library 

CTRDIV16 
M11:LOADJ 
M2I:COLNTJ 
M:3I:UPJ 
M4I:DOIoNJ 
GS 3.5CT=15 
G6 4.5CT=eI 

2. 3. 5. 6+/C7 

[4J 

1:2J 

1:1J 
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SRG4 

54F" 194 2.4D 
3.4D 

54F"219 
(SIZE) 

54F"241?J 
(SIZE) 

54F"241 
(SIZE) 
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3l ~AM 16x4 

JAiS 
Gl 
lENCREADJ 
lC2cWRITEJ 

ANSI 54 FAST Library 

54F"242 
(SIZE) 

54F243 
(SIZE) 

54F244 ~ 54F244 ~ 
(SIZE) _ [> 'V r-
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ANSI 54F AST Library 

54F245 
<SIZE) 

54F251 
<SIZE> 

54F253 
<SIZE> 

54F257 
<SIZE> 

3-188 

EN t1.JX 

:}G~ 
7 
6 54F251 V 
5 v 
4 
3 
2 
1 
o 

54F258 
(SIZE> 

54F273 
(SIZE> 

54F280 

54F283 

CI 

21< 

54F'26eJ 

co 
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54F323 

54F352 
<SIZE> 

54F353 
(SIZE> 

54F373 
<SIZE) 
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SRG8 

54F374 
(SIZE) 

54F377 
(SIZE) 

54F378 
(SIZE) 

ANSI 54FAST Library 
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54F398 
(SIZE) 
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54F534 
(SIZE) 

54F569 

CTRDIV15 
ENIB 
Mll:LPJ 
M2I:DOIo.NJ 

C5/1. 4.7.8+/2.4.7. 8-
Z6 6.7.8.9 
G7 
G8 
5CT=0 
M31:LOADJ 
M41:COUNTJ 
CT=0 

54F569 

ANSI 54FAST Library 

CTRDIV.15 

.1.7<CT=.15)G9 
2.7cCT=0)G9 

54F569 
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The 54TTL and 
ANSI 54TTL Libraries 

The 54TTL Library requires approximately 1171 Kbytes of 

disk storage, and the ANSI 54TTL Library requires approxi­

mately 1231 Kbytes of disk storage. The physical, timing, and 

simulation models for each library are identical and differ 

only in their body drawings. The part name for a component 

in either library is the same; the body drawing used is deter­

mined by the first library name encountered in the library 

search path (54ttl.lib or a54ttl.lib). 

The specifications used to construct the models in these librar­

ies were taken from either the Texas Instruments data books 

or from Mil Spec MIL-M-38510. Parts identified with an aster­

isk (*) are from MIL-M-38510; the descriptions for these com­

ponents include the military device type in parentheses. 

The release level of the 54TTL and ANSI 54TTL Libraries is 
9.0. 



54TTL and ANSI 54TTL Libraries 

* 5400 
* 5404 
* 5406 

* 5407 

* 5408 

* 5410 
* 5416 

* 5417 

* 5425 

* 5428 

* 5432 
5433 

* 5445 
* 5447 
* 5470 

3-194 

Each library contains body drawings and physical, 
timing, and simulation models for the following 35 
components: 

Quad 2-input positive NAND gate (00104) 
Hex inverter (00105) 
Hex inverter buffer/driver with open collector 

output (00801) 
Hex buffer/driver with open collector output 

(00803) 
Quad 2-input positive AND gate (01601) 

Triple 3-input positive NAND gate (00103) 
Hex inverter buffer/drivers with open collector 

high-voltage outputs (00802) 
Hex buffer/driver with open collector output 

(00804) 
Dual 4-input positive NOR gate with strobe 

(00403) 
Quad 2-input positive NOR gate (16201) 

Quad 2-input positive OR gate (16101) 
Quad 2-input NOR buffers with open collector 

output 
BCD to decimal decoder (01004) 
BCD to 7-segment decoder (01007) 
AND-gated JK positive edge triggered flip-flop with 

preset and clear (00206) 
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5480 
5481 

* 5482 
5494 

* 54116 

54120 
* 54121 
* 54123 

54128 
* 54150 

* 54154 
54159 
54176 
54177 
54179 

54185 
54198 
54265 
54273 
54376 

1011189 

54TIL and ANSI 54TTL Libraries 

Gated full adders 
Gated full adders 
2-bit binary full adders (00601) 
4-bit shift registers 
Dual 4-bit latches (01503) 

Dual pulse synchronizers/drivers 
Monostable multivibrators (01201) 
Dual retriggerable monostable multivibrators with 

clear (01203) 
50-ohm line driver 
1-of-16 data selector/multiplexer (01401) 

4-to-16 line decoder/demultiplexer (15201) 
4-to-16 line decoder/demultiplexer 
35-MHz presettable decade counters/latches 
35-MHz presettable binary counters/latches 
4-bit universal shift registers 

Binary-to-BCD converter 
8-bit bidirectional universal shift registers 
Quad complementary output elements 
Octal D-type flip-flop 
Quad JK flip-flops 
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54TTL and ANSI 54TTL Libraries 

Application Notes 

Monostable 
Multivibrators 

3-196 

The 74121, 74122, and 74123 models fully support 
the simulation and timing behavior of a retrigerrable 
multi vibrator - infinite retriggering edges and exter­
nal resettability at any time. 

To use the simulation model, logic initialization or 
initial depositing of the same value (either 0 or 1) to 
internal signals DO and Dl must be performed. 

To use the timing verification model, the following 
must be observed: 

• The Timing Verifier's directives file 
(verijier.cmd) must include the directive: 

• The first trigger edge must occur after 
'PULSE_WIDTH' ns. 

• The maximum trigger frequency is 

2 * RETRIG DIV2 -1 

edges per 'PULSE_WIDTH' ns. Since 
RETRIG_DIV2 is defined to be 6 in the model, 
2 * 6-1 = 11 clock edges are permitted in any 
'PULSE_WIDTH' ns interval. If an application 
requires a greater trigger frequency, 
RETRIG DIV2 must be redefined in the 
model. 
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5400 ~ 
<SIZE) ~ 

5404 ~ 
(SIZE) ~ 

r-v=IX-DELAY=1 elelElel 

5406 ~ 
<SIZE) ~ 

MAX..DELAY=lElelElel 

5407 ~ 
(SIZE) ~ 

5408 ~ 
(SIZE) ~ 

5410 ~ 
(SIZE) ~ 

MAX..DELAY=lelelOO 

5416 ~ 
(SIZE) ~ 

MAX..DELAY=1 aelOO 

5417 ~ 
(SIZE) ~ 

5425 ~ a--L 
(SIZE) ~_ ~ 

5428 
<SIZE) 

5432 
(SIZE) 

"d;;)--

5433MAX-D~ r-v=Ix_~al2J 
(SIZE) ~ ~ 
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5445 

5447 

5470 
(SIZE) 

5480 
(SIZE) 

5481 

HAX..DELAY=lelOOel 
5481 

16Xl RAM 
Sl ex: 
Sel ex: 

54TIL Library 

MAX..DELAY= 1 0000 
5481 

16X1 RAM 
Sl 
sa 

ex: 
ex: 
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5482 

5494 

54116 
<SIZE) 

5412eJ 
<SIZE) 

54121 

3-198 

a.. 

54123 

54128 
<SIZE) 

54150 
<SIZE) 

54154 

~ 
~ 
~ 
~ 
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54TTL Library 

~X-DELAY=10000 

MA>LDE:LAY=10000 HA>LDE:LAY=10000 54185 
MA>LDELAY=10000 y~~ 

54185 OCYB 
BI"*'RY Is Y7 

54185 TO BCD oc 14 Ys 
I5-1 Ye-l 13 Ys 

12 Y4 
EN 11 Y3 

Y2 

54159 53 Y1 
52 EN 
51 
5" 

54198 
SHIF'T 

REGISTER 
MSBIN 

5419B D7 07 

~ctl~ 
Ds as 
Ds as 
D4 04 

54198 D3 03 
D2 02 

54176 D1 01 
54176 DECADE: D" 0" 
DECADE: CTR LSBIN 

CTB 03 
D3-0 0 3-0 02 CL 

51 54176 01 50 
a" CL 

LD CL 

J54265}; 
54265 
(SIZE) 

54177 
BINARY 

CTR 

54177 
54273 
(SIZE) 

LD CL 

LD CL CL 

CL 

~itf 54376 
54179 REGISTER 
SHIF'T QMSB 03 

REGISTER 03 02 
OMSB 02 01 

54179 D3-0 03-0 01 ali!! 
LSBIN Oli!! 54376 

(SIZE) 
SHIFT 

LD CL 
LD a.. 
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ANSI 54TTL Library 

MAX-DELAY=10000 

[> 
~ - S4eT7 -

- r-
HAX-IELAY=lOO00 

& 

~~ --
54e)7 ~ [> - ~ I-

S4ell!l 54el7 (SIZE) 

~= 5400 ~ &. ~ - I-

54elel (SIZE) 
- ::... - r-

- - r-- ::... 

1 - &. 

- ::... - S4elB I-
541!14 

~= :::... 5408 ~ &. r--, 54elB (SIZE) 

5404 ~ 1 ~- :::... - t-

5404 (SIZE) -
- :::... - t-

- :::... 
- & - ~ - ::... - 5410 

5411'1 ~ &. 

r= MAX-DELAY= 1 0000 5410 ~ (SIZE:) 

[> 
~ 

-- S4el6 ~ - ~ -
- ~ 

t1AX-IELAY=10000 

~~-
t1AX-DEl...AY=10001!1 

5406 ~ [> ~ 
5406 [> (SIZE> - ~ :::... ~ 5416 -

~ MAX-DELAY=1aaoo - ~ -
~ 5416 ~ [> ~~- ~ - 5416 (SIZE) 

- ~ 

- ~ 

- :::.. 
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5417 ~ (SIZE) 
[> 

5417 

5425 ~Gl ~ + (SIZE) 

5428 --t ~ 1 [> 
(SIZE )-ir... __ 54;;;...,;,;;28~_---, 

-

-

-

-

-

-

5432 --t ~ 1 I . 
( SIZE)-i ... __ 5_4_3_2 __ .....It-

MAX_DELAY=1002121 

5433 --t ~ 1 [> 
(SIZE)-i 5433 
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MA>LJEL.AY= 1 0000 

[> 
5417 

~1 

5432 

~ 

MAX-DEl..AY=12l2l00 

>1[> 
5433 ~ 

f-

f-

f-

f-

f-

I-

5445 

5447 

547eJ 
(SIZE) 

548eJ 
(SIZE) 

B ... 
2 
1 

54E 

>9ZoC 

t1AX-DELAY=l21001a 

B1wtTnG [> 
;;'1 

G21 

eI 
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5481 

5482 

5494 

54116 
(SIZE) 
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MAX-DELAY=1elElOO 

19 
29 
3D 

54122:1 
(SIZE) 

54121 

R 
Gl/Z2 R 

9 
5 

4R 
59 
1.39 

5R 
25 
9 

54120 

8. 

Z5 

G3 
Z4 

ANSI 54TTL Library 

PlLSE-.WIDTH=10000 

..rt... 

54123 

54128 ~ ~1[> 
(SIZE)~~ ____ 5_4_1_2B ____ ~ 

54152:1 
(SIZE) 

EN I"UX 

:}G& 
15 
14 
13 
12 
11 54150 10 
9 
B .., 
6 
5 
4 
3 
2 
1 
Ii!I 

>1[> 
5412B 
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54154 

54179 

MAX-DE:LAY=l00l!)2! MAX-DELAY= 1 0000 

X/'f MAX-IELAY= 1 0000 

54159 54185 

54176 

54198 

54177 
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54265 
(SIZE) 

54273 
(SIZE) 

54376 
(SIZE> 

~ 1 

54255 

~ & 

54255 

ANSI 54TIL Library 

j 1 

~ F 54265 

~ 
& 

~ F 54265 
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Miscellaneous 
Libraries 

This section describes the miscellaneous libraries 

available from Valid. Note that both standard and 

ANSI body styles are available with the MEMORY Li­

brary; when both libraries are included, the body 

style selected is determined by the first library name 

encountered in the library search path or by the last 

library command. 

CMOS Library ........................... 4-3 

DISCRETE Library ....................... 4-23 

MEMORY/ANSI MEMORY Libraries ......... 4-29 

MM74c Library ......................... 4-71 





The CMOS Library 

The CMOS Library requires approximately 4327 Kbytes 

of disk storage. The specifications used to construct the 

models in this library were taken from the following data 

books: 

• Motorola 

• RCA 

• National 

• Fairchild 

The data books were used in the order listed. If the part 

was not in Motorola, it was taken from RCA. If it was not 

in either Motorola or RCA, it was taken from National, 

and so on. 

The release level of the CMOS Library is 9.0. 



CMOS Library 

4000U8 
40018 
40028 
40068 
40088 

40118 
40128 
40138 
40148 
40158 

40168 
40178 
40188 
40198 
40208 

40218 
40228 
40238 
40248 
40258 

40278 
40288 
40298 
40308 
40328 

4-4 

The library contains bodies and physical, simulation, 
and timing models for the following 106 
components: 

Quad 2-input NAND 
Quad 2-input NOR 
Dual 4-input NOR 
i8-bit static shift register 
4-bit full adder 

Quad 2-input NAND 
Dual 4-input NAND 
Dual D flip-flop 
8-bit static shift register 
Dual 5-bit static shift register 

Quad analog switch/quad multiplexer 
Decade counter/divider 
Presettable divide-by-N counter 
Quad AND/OR select 
i4-bit binary counter 

8-bit static shift register 
Octal counter/divider 
Triple 3-input NAND 
7-stage ripple counter 
Triple 3-input NOR 

Dual JK flip-flop 
BCD-to-decimal decoder 
4-bit presettable up/down counter 
Quad exclusive-oR 
Triple serial adder 
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40348 
40358 
40388 
40408 
40428 

40438 
40478 
4049U8 
40508 
40518 

40528 
40538 
40608 
40668 
40678 

40688 
4069U8 
40708 
40718 
40728 

40738 
40758 
40768 
40778 
40788 

10/1/89 

CMOS Library 

8-bit universal bus register 
4-bit shift register 
Triple serial adder 
12-bit binary counter 
Quad latch 

Quad NOR R-S latch 
Monostable/astable multivibrator 
Hex inverterlbuffer 
Hex buffer 
8-channel analog multiplexer 

Dual 4-channel analog multiplexer 
Triple 2-channel analog multiplexer 
14-stage ripple-carry binary counter/divider 
Quad analog switch 
Multiplexer/demultiplexer 

8-input NAND 
Hex inverter 
Quad exclusive-oR 
Quad 2-input OR 
Dual 4-input OR 

Triple 3-input AND 
Triple 3-input OR 
Quad D-type register 
Quad exclusive-NoR 
8-input NOR 
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CMOS Library 

40818 
40828 
40938 
40948 
40988 

40998 
41608 
41618 
41628 
41638 

41748 
41758 
45028 
45038 
45048 

4508B 
45108 
45118 
45128 
45148 

45158 
45168 
45178 
45198 
45208 

4-6 

Quad 2-input AND 

Dual 4-input AND 

Quad 2-input NAND Schmitt trigger 
8-bit bus compatible shift store latch 
Dual monostable multi vibrator 

8-bit addressable latch 
Decade counter with asynchronous clear 
Binary counter with asynchronous clear 
Decade counter with synchronous clear 
Binary counter with synchronous clear 

Hex D flip-flop 
Quad D flip-flop 
Strobed hex inverterlbuffer 
Hex 3-state buffer 
Hex TIL or CMOS to CMOS level shifter 

Dual 4-bit latch 
BCD up/down counter 
BCD to 7-segment latch/decoder/driver 
8-channel data selector 
4-bit latch/4-to-16 line decoder 

4-bit latch/4-to-16 line decoder 
Binary up/down counter 
Dual 64-bit static shift register 
4-bit AND/OR selector 
Dual binary up counter 
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45268 
45288 
45298 
45308 
45328 

45388 
45398 
45498 
45518 
45528 

45558 
45568 
45578 
45598 
45628 

4572U8 
45848 
45858 
45998 
47248 

400858 
401038 
401058 
401098 
401618 

10/1/89 

CMOS Library 

Programmable binary divide-by-N counter 
Dual monostable multivibrator 
Dual 4-channel analog data selector 
Dual 5-input majority logic gate 
8-bit priority encoder 

Dual precision monostable multi vibrator 
Dual 4-channel data selector/multiplexer 
Successive approximation register 
Quad 2-input analog mux/demultiplexer 
64 x 4 bit static RAM 

Dual binary to i-of -4 decoder 
Dual binary to 1-of-4 decoder 
i-to-64 bit variable length shift register 
Successive approximation register 
128-bit static shift register 

Hex gate 
Hex Schmitt trigger 
4-bit magnitude comparator 
8-bit addressable latch 
8-bit addressable latch 

4-bit magnitude comparator 
8-stage presettable synchronous down counter 
FIFO register 
Quad low-to-high voltage level shifter 
Binary counter with asynchronous clear 
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CMOS Library 

401628 
401638 
401748 
401758 
401928 

401938 

4-8 

Decade counter with synchronous clear 
Binary counter with synchronous clear 
Hex D flip-flop 
Quad D flip-flop 
BCD up/down counter 

Binary up/down counter 
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Application Notes 

Monostable 
Multivibrators 

10/1/89 

CMOS Library 

The 4098B and 4047B models fully support the 
simulation and timing behavior of a retrigerrable 
multivibrator - infinite retriggering edges and exter­
nal resettability at any time. 

To use the simulation model, logic initialization or 
initial depositing of the same value (either 0 or 1) to 
internal signals DO and D1 must be performed. 

To use the timing verification model, the following 
must be observed: 

• The Timing Verifier's directives file 
(verijier.cmd) must include the directive: 

• The first trigger edge must occur after 
'PULSE_WIDTH' ns. 

• The maximum trigger frequency is 

2 * RETRIG DIV2 -1 

edges per 'PULSE_WIDTH' ns. Since 
RETRIG_DIV2 is defined to be 6 in the model, 
2*6-1=11 clock edges are permitted in any 
'PULSE_WIDTH' ns interval. If an application 
requires a greater trigger frequency, 
RETRIG_DIV2 must be redefined in the 
model. 
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CMOS Library 

Successive 
Approximation 
Registers 

4-10 

To use the timing verification model for the 4549B 
or 4559B successive approximation registers, the 
Timing Verifier's directive file (verifier.cmd) must in­
clude the directive: 

1011189 



4e:le:le:lUB 
<SIZE> 

4e:le:l1B 
<SIZE> 

4e:leJ2B 
<SIZE> 

4e:leJ6B 

4e:leJ8B 

4e:l11B 
<SIZE> 

4e:l12B 
<SIZE> 

4013B 
<SIZE> 
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4111eJEi8 
:t1IrT 

R:XIl:snR 

014 Q1~ 

Ole 01'1' 
m Q1~ 

01 Q9 

~ 

Q4 

D S 0 

40138 

R 0 

42114B 

42115B 

4EU4B 
~ 

R 

as 
07 
as 

401GB ~~~ <SIZE> I~ 

42117B 

42118B 

R 

40188 
~-H 

Q...-e 

PE R 

CMOS Library 

o 

R 

:'fjU~. 
OI~-n 

PE R 

0" 
Q~ 
Oa 
Ql 

0" 
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401gB 
<SIZE) 

40:20B 

4021B 

4022B 

4-12 

4019B 
A'I!lA)R 

B.~ 

4I2l22B 
OCTA... 

CTRIDIVIIZR 

Gr-e 

COUT 

R 

4019B 
~ 

IIIIEUX:TCA 

Y:t z:" 
x:t 

Y. 
Xe 
SY 5X 

~ 4eJ23B 
<SIZE) 

4024B Q 
4025B ~ <SIZE) 

40Z7B 
<SIZE) 

4028B 

4029B 

~ 

R 

b>-

412l29B 
JlIHI'RY .... 
D!X:AlE 
~CTR 
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4el3elB 
(SIZE> 

4el32B 
(SIZE) 

4el34B 

412J35B 
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412J38B 
(SIZE> 

4eJ42B 
(SIZE) 

4eJ43B 
(SIZE) 

O
gp 

D Q 

P 
Q 
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4049UB 
(SIZE) 

405eJB 
<SIZE) 

42E1B 
<SIZE) 

4eJ52B 
(SIZE) 

4eJ53B 
(SIZE) 
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tf 

4eJ66B 
<SIZE) 

4eJ67B 
(SIZE) 

4eJ68B 
<SIZE) 

4eJ69UB 
(SIZE) 

4eJ7eJB 
(SIZE) 

4eJ71B 
(SIZE) 

4eJ72B 
(SIZE) 

4eJ73B 
<SIZE) 

P P-
~ 

=Q-

~ ~ 

~ t;P 
~ ~ 
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4eJ75B 
(SIZE) 

4eJ76B 
(SIZE) 

4eJ77B 
(SIZE) 

4eJ78B 
(SIZE) 

4eJ81B 
(SIZE) 

4eJ82B 
(SIZE) 

4eJ93B 
(SIZE) 

4eJ94B 
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4eJ76B 
D Q 

R OE 

4094B 
S1ln' RaJ 

8-: 
QD-l 

Of: 

4eJ98B 

4eJ99B 

4160B 

4161B 

CMOS Library 

PULSE-W IDTH= 1 eJeJeJ0NS 

R 

4~99B 
DIJ'tTQ1 

TE ~ 
PE 

LD CL 

LD CL 

4~99B 
LIrr01 

D 

4161B 
DItAn' em 
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CMOS Library 

4162B 

4163B 

4174B 
(SIZE) 

4175B 
(SIZE) 

4-16 

41628 
JECAIE CTR 

~y 

OUT 

R 

45eJ2B 
<SIZE) 

45eJ3B 
<SIZE) 

45eJ4B 
<SIZE) 

45eJ8B 
<SIZE) 

45108 

~ 
~ 

Q
m' 

D Q 

STR 
f'R Of: 

Ir-ti 

D S 
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4511B 

4512B 
(SIZE:) 

4514B 
(SIZE:) 

4515B 
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45118 

~ 
A 
B 

I;,-e C 
D 
E: 

45118 

~ 
I::s A 
I. B 
II C 
III D 

E: 
F 
G 

4516B 

4517B 

4519B 
(SIZE:) 

452e1B 

45198 
~ 

y 

CMOS Library 

O<E 

R 
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4526B 

45288 

4529B 
<SIZE) 

45308 
<SIZE) 

45328 

4-18 

E26B 
IlII'An' CTR 

PLLSE-WIDTH=le~S 

CD 

453e1B 
.iU~ 
A OA'TE 

B 
C y 
D 
E 

W 

EI 

45388 

45398 
<SIZE) 

45518 
<SIZE) 

4552B 
<SIZE) 

D 

pu"SE-WIDTH=le~S 

45528 
64)(4 
RAM 

Q 45528 
~4 
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4555B 

4556B 

45578 

4562B 

4557B 
~WG 
L:32 
L16 
LB 
L4 
L2 
Ll 

4562B 
!!HUT IEIii 

o 

Q 

Q 

~ 
4572UB~ ~ (SIZE) .c!!S'7aJB 

Q~ 
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4584B 
(SIZE) 

4585B 

4599B 

4724B 

4211038 

CMOS Library 

~ 
4585B 
~TOR 

As 

CC:~~~ 
A2 
A1 

A:t-e AD 

A)B B3 A)B 
A=B B2 A=B 
A(B B1 A(B 

BD 

A)B 
A=B 
A<B 

4599B 4599B 
LATOi L.ATOi 

AI! 
Aa-e A1 

Ao 

~ 
D 
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40105:8 401058 
I"II'"O D3 I"II"O Q3 4017413 4eJleJ5B D:t-e eo-. Da Qa Q:5 

D1 Q1 Q .. 
SI DOR De Q" Q3 SO DIR Qa SI !lOR Q1 I'R ATE SO DIR 4eJ174B Qe 

I'R SSTATE <SIZE) 

-0 4eJleJ9B 
<SIZE) I Y 

EN 4eJ1758 
<SIZE) 

4016113 
BINARY CTR 

40161:8 
BINARY CTR 

p~ ~ 401928 
4eJ192B DaI CTR 4eJ161B 

33-f1 ~ 
TE CARRY 
PE OUT 

LD a.. 
LD a. 

4016213 
40162:8 tECADe: CTR 

JlrX:Rt'£ CTR a:, 4eJ162B P3-0 ~ Oa 
01 

4eJ193B a" 

amt PE R 

PlLSE:.-WIDTH=l~ 

RC RC 40115:38 
~~ IlIHARY CTR 

40163B 0 a:, 
0 DlNVn' CTR 

Oa A!3T 
4eJ163B P3-8 01 4eJ47B AST a" TR 

TR 
CARRY RE:TR TE OUT amt esc PE 

RESET LD a.. 
LD a. 
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4eJ60B 

454gB 

4559B 
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R 

~549B 
SUCCESSIVE: 
FFPX~ 

Q1'-1II 

~ 
~ 
BH. B>A 

A=B 
B>A A>B 
A=B 
A>B 

~549B 
~IVE 
FFPX R;Q 

Q., 
QIS 
Q5 
a" 
Q3 
Qa 
Q1 
a" 

~559B 
9I.JXE9SIVE: 
fR:IX R:G 

Q., 
QIS 
QIS 

D Q" 
Q3 
Qa 
Q1 
Q" 

B>A 
A=B 
A>B 

CMOS Library 
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The DISCRETE 
Libra 

The DISCRETE Library requires approximately 

415 Kbytes of disk storage. 

The release level of the DISCRETE Library is 9.0. 



DISCRETE Library 

The library contains body drawings and physical 
models for the following 31 components: 

481T CONNECTOR 
ANALOG GND 
ANTENNA 
ATTENUATOR 
BATTERY 

CAPACITOR 
CHASSIS GND 
CONNECTOR 
DIODE 
EARTH GND 

FUSE 
GND 
INDUCTOR 
INTERLOCK 
LAMP 

LED 
LOOP ANTENNA 
MUL TITAP TRANSFORMER 
N JFET 
NPN 

P JFET 
PNP 
RESISTOR 
SWITCH 
TAPPED INDUCTOR 

TERMINAL BOARD 
TEST POINT 
TRANSFORMER 
TUNNEL DIODE 
VDC 

ZENER DIODE 
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Application 
Notes 

10/1/89 

DISCRETE Library 

The Discrete Library is a generic library; users must 
diagram and customize parts to meet their 
requirements. 

The RESISTOR, CAPACITOR, and INDUCTOR models 
also include simulation and timing models. These 
models function only as connection elements; the 
output signal always follows the input signal. 
Hence, the CAPACITOR can only be used as a cou­
pling capacitor, not as a bypass capacitor. Likewise, 
the RESISTOR model cannot be used as a pull up or 
pulldown resistor. 
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DISCRETE Library 

RESISTOR .,.". ~ • INTERLOCK --o\t-(SIZE) 

CAPACITOR ~~ 1t- LA"P © (SIZE) 

INDUCTOR ~ ...fQl'- ~ ..rrn.. TERM I NFL BOARD 1~I~fl;I~IMI (SIZE) 

TAPPED INDUCTOR ~ ---rv-yr-- TRFtoISFORMER ]II[ m 
DIODE * .. * .. 

j~ I"LLT I TAP 

* fG- * -Df TRANSFORMER ZENER DIODE 

TlN'EL DIODE '* -it- * -- ~ CONNECTOR 

~ i( t ~ 

~ll ~ I~g 
LED -*- 4BIT 

CONNECTOR 
:3 -

VOC $: :$ + + ATTEN~TOR 

TEST POINT 1 -1 
~ 0-

SWITCH ~ f FUSE -E:3-
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DISCRETE Library 

NPN -( (to() 
PNP -( -(to() 
P JFET 1: -< 
N JFET -< 1: 
AN~A r r+ r t r 
LOOP AN~A 0 
BATTERY -II- -1111-
GND V 
CHASSIS GND m 
EARTH GND -:6--
ANFLOG GND V 
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The MEMORY and 
ANSI MEMORY 
Libraries 

The MEMORY Library requires approximately 

4623 Kbytes of disk storage, and the ANSI MEMORY Li­

brary requires approximately 4948 Kbytes of disk storage. 

The physical, timing, and simulation models for each li­

brary are identical and differ only in their body drawings. 

The part name for a component in either library is the 

same; the body drawing used is determined by the first 

library name encountered in the library search path 

(memory.lib or amemory.lib). 

The release level of the MEMORY and ANSI MEMORY 

Libraries is 9.0. 



MEMORY and ANSI MEMORY Libraries 

2114AL-1 
2147H-1 
2148H-3 
2164A-15 
24S10 

24S41 
24S81 
24SA10 
27128 
2716-1 

27256 
2732A-2 
27512 
2764-2 
27C256 

27C64 
27LS18 
27LS19 
27S13 
27S13A 

27S181 
27S181A 
27S185 
27S185A 
27S19 

4-30 

Each library contains a body drawing and physical, 
timing, and simulation models for the following 98 
components: 

1024 x 4 static RAM 

4096 x 1 static RAM 

1024 x 4 static RAM 

65536 x 1 dynamic RAM 

256 x 4 bipolar PROM 

1024 x 4 bipolar PROM 

2048 x 4 bipolar PROM 

256 x 4 bipolar PROM 

16384 x 8 EPROM 

2048 x 8 EPROM 

32K x 8 EPROM 

4096 x 8 EPROM 

64K x 8 EPROM 

8192 x 8 EPROM 

32K x 8 EPROM 

8K x 8 EPROM 

32 x 8 bipolar PROM 

32 x 8 bipolar PROM 

512 x 4 bipolar PROM 

512 x 4 bipolar PROM 

1024 x 8 bipolar PROM 

1024 x 8 bipolar PROM 

2048 x 4 bipolar PROM 

2048 x 4 bipolar PROM 

32 x 8 bipolar PROM 
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MEMORY and ANSI MEMORY Libraries 

27S191 2048 x 8 bipolar PROM 

27S19A 32 x 8 bipolar PROM 

27S21 256 x 4 bipolar PROM 

27S21A 256 x 4 bipolar PROM 

27S25 512 x 8 bipolar PROM 

27S25A 512 x 8 bipolar PROM 

27S27 512 x 8 bipolar PROM 

27S28 512 x 8 bipolar PROM 

27S28A 512 x 8 bipolar PROM 

27S29 512 x 8 bipolar PROM 

27S29A 512 x 8 bipolar PROM 

27S291 2048 x 8 bipolar PROM 

27S291A 2048 x 8 bipolar PROM 

27S33 1024 x 4 bipolar PROM 

27S33A 1024 x 4 bipolar PROM 

27S41 4096 x 4 bipolar PROM 

27S41A 4096 x 4 bipolar PROM 

27S43 4096 x 8 bipolar PROM 

27S43A 4096 x 8 bipolar PROM 

28L22 256 x 8 low-power PROM 

28L42 512 x 8 low-power PROM 

28L86A 1024 x 8 low-power PROM 

28LA22 256 X 8 low-power PROM 

28R85 512 x 8 registered PROM 

28S42 512 x 8 standard PROM 

10/1/89 4-31 



MEMORY and ANSI MEMORY Libraries 

28S86A 1024 x 8 standard PROM 

28S166 2048 x 8 standard PROM 

51C256L-15 256K x 1 CHMOS dynamic RAM 

51C64L-12 64K x 1 CHMOS dynamic RAM 

74F41 0 16 x 4 RAM with register stack 

74S188 32 x 8 PROM 

74S288 32 x 8 PROM 

74S387 256 x 4 PROM 

AM9122-25 256 x 4 static R/W RAM 

AM9128-70 2048 x 8 static R/W RAM 

AM9150-20 1024 x 4 static R/W RAM 

AM93L422 256 x 4 static RAM 

AM9864-2 8192 x 8 EEPROM 

CY7C122-15 256 x 4 static R/W RAM 

CY7C150-15 1024 x 4 static R/W RAM 

CY7C166-25 16384 x 4 static R/W RAM 

CY7C167-25 16384 x 1 static R/W RAM 

CY7C169-25 4096 x 4 static R/W RAM 

CY7C185-35 8192 x 4 static R/W RAM 

CY7C235-30 1K x 8 CMOS PROM 

CY7C263-35 8192 x 8 PROM 

CY8C166-25 16384 x 4 static R/W RAM 

CY8C185-35 8192 x 4 static R/W RAM 

F1600-55 65536 x 1 CMOS static RAM 

HM4864-2 65536 x 1 NMOS RAM 
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MEMORY and ANSI MEMORY Libraries 

HM6116-2 2048 x 8 CMOS RAM 

HM6167 16384 x 1 CMOS RAM 

HM6264P-15 8192 x 8 CMOS static RAM 

HM6514-5 1024 x 4 CMOS static RAM 

IDT7130L-90 1024 x 8 CMOS dual port RAM 

IDT7130S-90 1024 x 8 CMOS dual port RAM 

IMS1420-45 4096 x 4 static RAM 

M5M44C256P-10 256K x 4 dynamic RAM 

M5M4C1 OOOP-1 0 1024K x 1 dynamic RAM 

MCM10474-15 1024 x 4 static RAM 

MCM10474-25 1024 x 4 static RAM 

MCM6164-55 I 8192 x 8 HCMOS static RAM 

MCM6664-15 65536 x 1 dynamic RAM 

NMC2142A 1024 x 4 static RAM 

TC511 002-1 0 1024K dynamic RAM 

TC55178 2048 x 8 CMOS RAM 

TC5564P-15 8192 x 8 CMOS static RAM 

TMS2149-3 1024 x 4 static RAM 

TMS2167-4 16384 x 1 static RAM 

TMS4164-12 16384 x 1 dynamic RAM 

TMS4256E9-15 256K x 9 dynamic RAM 

UPD446-5 2048 x 8 static CMOS RAM 

X2210 64 x 4 nonvolatile static RAM 

10/1/89 4-33 



MEMORY and ANSI MEMORY Libraries 

Application Notes 

Static RAMs 

4-34 

The static RAM models work for both a 
cs*-controlled write cycte and a wE*-controlled 
write cycle. To make the best use of the models, 
include the following directive in the Timing 
Verifier's directives file (verifier.cmd): 

latch_err_model closed; 

If this directive is omitted, the model still works cor­
rectly, but the Timing Verifier generates an errone­
ous hold time violation on the I/O pins. 
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74F410 
16X4 

DS RAM as 
D2 02 

D a D1 a1 

74F410 74F410 D0 00 

<SIZE) 16W 

CP 
RAM 

CP 

WECS Of: 

Ds as 
D2 a2 
D1 a1 
Del ael 

D a AM9122-25 
AM9122-25 AM9122-25 A72~ 

(SIZE) 256W As 
RAM A5 

A4 
As 
A2 
A1 
Ael 

WE CS OE 

AM93L422 
256X4 

DS RAM Q3 
D2 Q2 

D a 
D1 Q 1 
D0 Q0 

AM93L422 Ft193L422 
(SIZE) 256W 

RA1 

D a 
CY7C122-15 CY7Cl22-1S 
(SIZE) 256W 

RAM 
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2148H-3 
<SIZE) 

2114AL-l 
(SIZE) 

NMC2142A 
<SIZE) 

TMS2149-3 
<SIZE) 

10 
2148H-3 
~ 

A 

10 

2114FL-l 
~ 

A 

N1C2142A 
~ 

MEMORY Library 

214~3 

114AL-l 
~ 

10 
I~ 
102 
101 
100 

WECS 
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MEMORY Library 

D:s 0;:, 
D2 02 
D1 01 
D0 Oel 
MCHl0474 

HM6514-5 D 0 AS -25 
(SIZE) MCMleJ474-25 AS 110<4 

MCMI1ZJ474-25 1t<W A7 RAM 
RAM A6 A (SIZE> AS 

A4 
A3 
A2 
A1 

D3 03 
Ael 

D2 02 IoE 

D1 01 
Del °el AM915eJ 

D 0 AS -2eJ 
AM915eJ-22) AS 1KX4 

AM915eJ-20 It<W A7 RAM 

(SIZE> RAM A6 
AS 10 
A4 

H16~6-2 Ag-e WSG R AS t-t16116-2 A2 (SIZE) A1 
Ae 

WSG R 

Os 
02 
01 

D 0 
CY7C15eJ-15 10,. CY7C15eJ-15 It<W 10 

10& <SIZE) RAM 
LPD~6-5 lOs 

LPD446-5 10" 
<SIZE> lOs 

102 
101 
lOa 

DS 
D2 
D1 
Del 00 
MCHl0474 

D Q As -15 10,. 
MCMleJ474-15 AS 1KX4 10 lOs 

MCM1eJ474-15 It<W A7 RAM AM9lir-7eJ lOs 
<SIZE) RAM A6 AM9128-7eJ 10" AS (SIZE) lOa 

A4 102 AS 101 A2 100 Al 
Ae 

we:CS OE WE 
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TC5517B 
(SIZE) 

2147H-l 
(SIZE) 

IMS142eJ-45 
(SIZE) 

CY7C169-25 
(SIZE) 

1011189 

IO 
TCS~7B 

10 
IMS142eJ 
-~ 
rft1 

10 
CY7C169 

-25 
4KW 
RAM 

1~ 
lOa 
101 
lOe 

we:CS 

CY7C169 
A -25 
All ~X4 
A10 RAM 
A

9 
AB 

~~ A7 
A

6 I02 
AS 10:, A4 
A:3 
A2 
A~ 

WECE 

MEMORY Library 

10 
CY7Cl85-35 

CY7CIB5-35 BKW 
(SIZE) RAM 

IO 
CY8Cl85-35 

CY8C185-35 8I<W 
(SIZE) RAM 

10 
HM6264P-15 

H16264P-15 8KW 
(SIZE) RAM 

IO 
TC5564P-15 

TC5564P-15 8I<W 
(SIZE) RAM 

Ai 

~~ 
1~ 
104 

~~ 
101 loe 
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MEMORY Library 

MCM6164-SS 
(SIZE) 

TMS2167-4 
(SIZE) 

HM6167 
(SIZE> 
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IO 
MCM6164-55 

Bt<W 
RAM 

WECS 

CY7Cl67-25 
<SIZE> 

CY7Cl66-:25 

CY8Cl66-:25 

D Q 

CY7C167 
-25 
1B<W 
RAM 

CY7C165 
-25 
161<101 
RAM 

CY8C166 
-:25 
16I<W 
RAM 

IO 

IO 
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F"1600-55 
(SIZE) 

IDT7130S-90 
(SIZE) 
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D Q 

F"1600 
-55 
641<W 
RAM 

IDT713elS-90 
11<W 
RA1 

WE 

IOL on 

BUSYL on 

INTL 

lOR on BUSYR 
lNTR on 

IDT7130L-geI 
(SIZE) 

X2210 
(SIZE) 

MEMORY Library 

IDT713eL -90 
11<W 

10 
X221el 
~ 

R~ 

IOL 
EUSYL 

INTL 

lOR 
aJSYR 

INTR 

on 
on 

WECS 

CD 
CD 

CD 
CD 
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MEMORY Library 

HM4864-2 
(SIZE) 

D Q 

HM4864-2 
54I<W DRR1 

D Q 

TMS4164-12 TMS4164-12 
( SIZE) 54I<W DRR1 

2164A-15 
(SIZE) 

MCM6664-15 
(SIZE) 
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D Q 

2164A-15 
54I<W DRR1 

MCM6664-15 
I!S4<W DRR1 

D Q 

Q 

51C64L-12 
(SIZE) 

Q 

51C64L-12 
64KW DRAM 

51C256L-15 
(SIZE) 

M5M44C256P-leJ 
(SIZE) 

DO 

H5H44C256P-HI 
256KW DRAM 

TMS4256E9-15 

D!3 Q9 
TMS4256E9-15 

25SKX9 ~ 
DQe-l 
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M5M4Cle:1e:10P-le:1 
(SIZE) 

TC511eJeJ2-1eJ 
(SIZE) 

AM9864-2 
(SIZE) 

2716-1 

10/1/89 

D Q 

TC511e:1eJ2-1e:1 
1I''l0l DRA1 

10 
AM9864-2 

B<W 
E:EROM 

B.JSy 

Q 

TC511eJeJ2 
1MX1 
DRAM 

we: CS oe: 

CSOE 

2732A-2 

CY7C:263-35 

27C64 

Q7-0 
CY7C263 

-35 
et<xe 

EPROM 

MEMORY Library 

CSOE 
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MEMORY Library 

2764-2 

27128 

27256 

4-42 

Q7-0 
~7128 
16KXB 
EPROM 

VPP 

°7-0 
~72S6 
32KXB 
EPROM 

VPP 
~72S6 
32t<Xe 
EPROM 

27C~56 

27C512 

2a..~2 

°7-0 
27512 
S«XB 
EPROM 

0'H!l 

28L22 
w;m 

VPP 
27C256 

321<XB 
EPROM 

~751~ 
6«X8 
EPROM 
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28L42 

28R85 

27LS18 

27L519 

27S19 
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O'HI 

28L42 wm 

Q"1"'"fI 

27LS18 
~ 
PRa1 

A 

Q'HI 

2~19 

A 

Q"1"'"fI 

27519 
PRm 

27~18 

PtSSto., 
Oc 
Os 
a.. 
Q:, 
Oc! 
Q1 
~ 

cs 

27LS19 
~ 

0., 
Os 
Os 
a.. 
0:3 
Qa 
01 
Cb 

CS 

27919 
~ 

0., 
A4 ~ 
A:I Qs 
~ a.. 
A1 Q" 
A.., Oz 

01 
ce 

C9 

27519A 

27521 

27S21A 

27513 

27S13A 

Q?-o 

27S19A 
~ 

A 

Q;,-e 

27521 
~ 

Q3-il 

27521 A 
~ 

Q3-il 

27513 
~ 

Q~ 

27S13A 
~ 

MEMORY Library 

~ 
O:i! 
01 
Oa 

03 
Oa 
01 
Q;, 

C9 

27913A 
~ 

~ 
Oa 
01 
Qa 

4-43 



MEMORY Library 

27525 

27S2SA 

27527 

27528 

A 

4-44 

QT-tI 

27528 
!5~ 

cs 

27528A 

27529 

27529A 

27533 

A 

QT-tI 

27529 
~ 

QT-tI 

27529=1 
~ 

A 

Q~ 

27533 
~ 

27533 
~ 

cs 
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27533A 

745387 

275181 

275181A 
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Q:t-e 

27533A 
~ 

Q:3-0 
745387 

256X4 
OC 

PROM 

Q-r-e 

275181 
~ 

Q-r-e 

275181A 
~ 

Q3-tI 

275185 
275185 ~ 

Q:t-a 

275185A 
27S185A ~ 

Q'r-i3 

275291 
275291 ~ 

Q?-e 

275291 A 
27S291A ~ 

MEMORY Library 

Or 
as 
as 
04 
ca 
0:2 
OJ, 
Q;, 

CS 
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MEMORY Library 

:27541 

:27541A 

:27543 

:27543A 
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Qs-e 

:27541 = 

Qs-e 

27541A = 

Q'HIl 

:27543 
~ 

Q'HIl 

27543A 
~ 

cs 

ca 
CQ 
Ql 
Qa 

CS 

CS 

27SS 
Au PAOr1 
AlII 
Fa Or 
Pe Os 
A7 Q, 
Fe 0.. 
~ ca 
A4 02 
Fe Ql 
A2 Qa 
Al 
All 

CS 

24510 

:24SA10 

:24541 

:24581 

Q3-tI 

:24510 
~ 

Qs-e 

245A10 
¥ 

Qs-e 

24541 
~ 

Q3-fS 

24581 
~ 

24941 
PQ~ 
Ai.'! 
A7 
Fe ca 
~ CQ 
A4 Ql 
As Qa 
PQ 
Al 
All 

CS 

ca 
CQ 
Ql 
Qa 
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MEMORY Library 

QT-tI 

28586A 
28586A 

II<X!1 
P'Aa1 

QT-tI Or 
Q:J 

275191 Os 
275191 ~ a.. 

~ 
Oa 
Ql 
Qa 

Q'l-e 

285156 
285166 ~ 

2BLB5A 

~Or 
Q'P-tI Os 

28L86A Os 

28L86A ~ a.. 
03 
Qa 7~88 
01 
a. Q'P-tI OCOr 

A4 Q:J 
745188 A" Q:s 

745188 = AI! a.. 
Al Q, 
AI Oa 

01 
Qa 

CS 
Q7-e 

28LA22 
28LA22 ~ OC 

Q'l-e 
A4 

A 74if8 A" 
745288 f\a 

Al 
AD 

A 

~2 
Q'P-tI Or 

Os 
28542 Os 

28542 ~ a.. 
03 
Oa INIT Q'r""tI 
01 

CY7~-30 Qa 

CS CY7C235-3e1 

ES E 
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74F"4H!1 
<SIZE) 

AM9122-25 
(SIZE) 

1011189 

AM93L422 
(SIZE) 

CY7Cl22-15 
(SIZE) 

ANSI MEMORY Library 

RAM 256x4 

7}~~4 7}~ 
A~ e 

eI & Gl 

lea CIoAITE:I 
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ANSI MEMORY Library 

2148H-3 
(SIZE) 

2114AL-l 
(SIZE> 
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9}RAM 1024)(4 

A Ii!! 
~ 

Ii!I 
Gl 
lEN 
lC2 

N'1C2142A 
(SIZE) 

TMS2149-3 
(SIZE) 
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HM6514-5 
<SIZE) 

AM915el-2el 
<SIZE) 
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CY7Cl5el-15 
(SIZE) 

MCMlel474-15 
(SIZE) 

ANSI MEMORY Library 

1024)(4 

RAM 1024x4 
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ANSI MEMORY Library 

MCM10474-25 
(SIZE) 

HM6116-2 
(SIZE) 
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UPD446-5 
(SIZE) 

AM9128-70 
<SIZE) 
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TC5517B 
<SIZE) 

IMS142eJ-45 
<SIZE) 
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CY7C1S9-25 
<SIZE) 

TCS564P-15 
<SIZE) 

ANSI MEMORY Library 

4-53 



ANSI MEMORY Library 

MCM6164-55 
(SIZE) 

CY7C185-35 
(SIZE) 
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CY8C185-35 
(SIZE) 

TMS2167-4 
<SIZE) 
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HM6167 
(SIZE) 

CY7C167-25 
(SIZE) 
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RAM 161<x 1 

[READ] 
[WRITE:] 
CY7C167 

-25 

CY7C166-25 

CY8C166-25 

ANSI MEMORY Library 

RAM 
16384x4 

RAM 
16384x4 

RAM 
16384x4 

A.ZS 
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ANSI MEMORY Library 

F16eleJ-55 
<SIZE) 
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RAM 64Kxl 

tPWR DOWNJ 
Gl 
lEN tREADJ 
lC2 tWRlTEJ 

F16e1eJ-55 

IDT713eJS-9el 
<SIZE) 
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IDT713eJL-geJ 
(SIZE) 

1 0/1/89 

ANSI MEMORY Library 

X221eJ 
(SIZE) 

RA1 64Kxl 

2eJD1S/21D7}A_

e
_ 

6553S 

2eJDB/21 D21 
C20tROWJ 

HM4864-2 G23/CREFRESH ROWJ 
(SIZE> 24CPWR DWNJ 

C21tCOLJ 
G24 

HM4864-2 
A.22D A"V 
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ANSI MEMORY Library 

TMS4164-12 
(SIZE) 

2164A-15 
(SIZE) 

RAM 64t<xl 

RAM ~I<xl 

2164A-15 
A.22D A'l 
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51C64L-12 
(SIZE) 

MCM6664-15 
(SIZE) 

RAM ~xl 

RAM 64t<xl 

MCM5664-15 
AV 
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51C256L-15 
(SIZE) 

M5M44C256P-lel 
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RAM 256Kxl 

51C256L-15 
A"V 

RAM 

A,Z26 

ANSI MEMORY library 

M5M4C1000P-10 
(SIZE) 

TC511002-10 
(SIZE) 

A e 
I, B'48,576 

M5M4CleleJelP-lel 
A"V 

4-59 



ANSI MEMORY Library 

TMS4256E:9-15 

4-60 

RAM 2561<x9 

TMS4256E9-15 

I ~lm} A
2S

:'144 

37 
3B 20D17/21DB 
39 C2l11tROWJ 
39 G23/tREFRESH ROWJ 
~ 24tPWR ~J 
4111 C21tCOLJ 
~ 
4111 23C22 
41 
4I 
41 
42 

43 
44 

Z44 

Z43 
V45 AZ45 

-Z::e 
RA'1 256Kx9 

-Z37 
-Z:36 
-Z3S 
-Z34 
-Z33 
-Z32 
-Z31 
-Z3!J 
~Z39 

Z40 
~Z41 

Z42 .., TMS4256E9-15 r 
30-"~m~lm } 31 - I-
32- -
33 - 0 
34 - A262I44 
35 -

: 20017~lDB 36 -
37 -
sa -
39-~ C20tROWJ 
39 - G23/ tREFRESH ROWJ 
~- 24tPWR IlW'-fJ 
40 - ,.. C21CCOLJ 
~- G24 
40 --
41- I. > 23C22 

4I- 23.21D 24EN 
41 -- I. > 23C23 
42 -

43 - A.22D 
44 - A.23D 

- Z44 AV I--

"'[Z43 
'\745 AZ45 

- ~ 
- ~ 
- ~ 
- ~ 
- ~ 
- ~ 
- ~ 
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AM9864-2 
<SIZE) 

2716-1 

10/1/89 

EE:ROM 
8192><8 

Gl 

A,Z3 

2048x8 

A"V 
A"V 
A"V 
A"V 

A-LA"V 
. ~047 A"V 

A"V 
A"V 

2716-1 

2732A-2 

CY7C263-35 

27C64 

ANSI MEMORY Library 

4096x8 

A"V 

8192><8 

A"V 

4096x8 

A"V 
A"V 
A"V 
A"V 

A 0 A"V 
~A"V 

A"V 
A"V 

2732A-2 

A"V 
A"V 
A'Q' 
A'Q' 

A EI A'Q' 
lITmA'Q' 

A'Q' 
A'Q' 

A'Q' 
A'Q' 
A'Q' 
A'Q' 

A EI A"V 
"'BImA'Q' 

A'Q' 
A'Q' 
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ANSI MEMORY Library 

2764-2 

EPROM 
16384x8 

AV 

27128 

27128 

27256 

4-62 

AV 
AV 
AV 
AV 

A 0 AV 
lITmAV 

AV 
AV 

EPROM 
163B4x8 

AV 
AV 
AV 
AV 
AV 

A-L- AV 
ll5:BS AV 

AV 

27128 

EPROM 
32768x8 

A'V 
AV 
A'V 
AV 
AV 

A---'L-A'V 
~AV 

AV 

27256 

EN 

27C256 

27512 

28L22 

EPROM 
32766xB 

AV 
AV 
AV 
AV 
AV 

A B AV 
~AV 

AV 

EN 

EPROM 
65536)(8 

AV 
AV 
AV 
AV 
AV 

A~AV 
AV 
AV 

PROM 256xB 

7} AV AV 
AV 

A.JiL AV 
255 AV 

AV 
A'V 

o A'V 
28L22 
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ANSI MEMORY Library 

PROM 512xB 

]A~ 
A'V AV 

AV 
AV 
AV 

28L42 
AV 
AV 
AV 
AV 

PROM 32x8 PROM 32xB 

4} L AV 4} AV .iL AV 
A ::31 A 31 A'V 

A'V 

27LS19 0 o A'V 
A'V 
AV 
AV 

EN EN 

28L42 28L42 
27L519 271-519 

-9 " PROM 1024xB PROM 32xB PROM 32xB 
- AV - AV AV - AV 
- >A~ --

AV 
27519 AV 

AV 
- AV 
- AV 
-0, 

-t>Cl 28R85 

:! 8. 
EN 

-t 1D I=0 I 
I I 

PROM 32xB PROM 32xB 
AV 

AV AV 
A 1D " f-

AV 
AV 

'- 27519A AV 
AV 

l- AV 
AV 

t-
EN EN 

27519A 27519A' 
l-

I-

l-

f-

PROM 32xB PROM 32xB 4} AO 4} A~ 
o A ~1 

a A~ 
A31 A~ 

A~ 

27LS18 o A~ 
A~ 

PROM 256x4 PROM 256x4 

] AV ] AV 

A 0 
AV 

~ e A~~~ 
27521 0 

A~ 

EN EN 
A~ 

27LS18 27LS18 
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ANSI MEMORY Library 

27521A 

PROM 512)(~ 

] AV 

" A 5~' 27513 

27513 

PROM 512><~ 

] AV 

" Rsh 27513A 

27513A 

4-64 

AV 
AV 

7}PROM 2S6)(~ 

" ~~~ 

PROM 512x~ 

] AV 
AV 

.JL AV 

" A 511 A'17 

~ 

27513 

PROM 512><4 

AV 
AV 

A...iL AV 
511 AV 

27513A 

PROM 512><8 

27525 

27S25A 
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ANSI MEMORY Library 

PROM 512)(8 PROM 512x8 PROM 512x8 

AV AV 
AV 
AV 

Ash A..JL AV 
511 AV 

PROM 512x8 27529 AV 
AV 
AV 

27529 27529 

27527 

PROM 512)(8 PROM 512)(8 

8 AV 8 AV 
A"i7 
AV e o A"i7 

A 511 Am A"i7 
27S29A AV 

AV 
AV 

PROM 512x8 PROM 512><8 

] ] A~ A~ A~ 
A~ 

" A 5~' 
o A~ 

A 511 A~ 
27528 A~ 

27533 A~ 
A~ e 

EN 

27528 27528 

PROM 512><8 PROM 512><8 

] A~ ] A~ A~ 
A~ 

" Ash 

o A~ 
Am A~ 

27S28A A~ 
27533A A~ 

A~ 
e 

EN EN 

27S28A 27S28A 

10/1/89 4-65 



ANSI MEMORY Library 

PROM 256)(4 

] AQ 
A 0 
~ 

745387 

0 

A1e:s 
A"V 

275181 

275181A 

4-66 

PROM 256)(4 

] AQ 
AQ 
AQ 

" ~AQ 

745387 

AI 
A 
A 

II A 

"~~ 

1024xB 

A'V 
A'V 
A'V 

A_B_ A'V 
11123 A'V 

A'V 
A'V 
A'V 

PROM 2048><4 

AV 

~ 
275185 A 2047 

AV 

0 
27S185A A 2047 

275291 

27S291A 

PROM 2048x4 

10 AV 
AV 
AV 
AV 

0 
A 2047 

275185 

EN 

PROM 2048x4 

10 AV 
AV 
AV 

~V 
A 2047 

o 275185A 
EN 

PROM 22J4Bx B 
AV 
AV 
AV 
AV 
AV 

A..JL.AV 
·2l'J~H AV 

AV 
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27541 

27541A 

27543 

27543A 
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PFION 42196)(4 

PROM 4096xB 
11 A"V 

A"V 
A"V 
A"V 
A"V 

A 0 A"V 
~A"V 

A"V 

24510 

245A10 

24541 

24581 

ANSI MEMORY Library 

7}PF!ON 25:; 
A a 

2j5' 

a 

AV' 
AV' 

7}PF!OH 256)(4 

" A~ ~~ 

AV 
AV 

7}PROH 256)(4 

" A~ ~~ 

PFIOM 2048x4 
10 A V 

Av 
AV 

a AV 
A 2047 

24581 
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ANSI MEMORY Library 

278191 

28L86A 

28LA22 

4-68 

PROM 2048xB 
1 

II AV 
A~ 

PROM 256xB 

7} " AV 
A 255 

121 

PROM 2048xB 
1 AV 

AV 
AV 
AV 
AV 

~AV 
'2~47 AV 

AV 

PROM 256xB 

7} AV AV 
AV 

A2~5 ~~ 
AV 

121 AV 
AV 

28LA22 

28542 

28S86A 

285166 

PROM 512><B PROM 512xB 

B}A5~1 AV BL!i 
" "J '5II AV 

28542 

AV 
A.....!-

112Z! 

28542 

Ai 
A 
A 

III A 

A""~ 

PROM 204BxB 
1 AV 

AV 
AV 
AV 
AV 

A-.JLAV 
'2~7 AV 

AV 
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ANSI MEMORY Library 

PROM 32xB PROM 32xB 

4} 0 RO 4} RO o A~ 
A31 A31 A~ 

A~ 

745188 I!) I!) A~ 
A~ 
A~ 
A~ 

EN EN 

745188 745188 

PROM 32xB PROM 32xB 

4} 0 RO 4} RO I!) A~ 
A~31 A:IT A~ 

A~ 

745288 0 o A~ 
A~ 
A~ 

EN EN 
A~ 

745288 745288 

1024x8 

AI 
A 

A'\i' A 
A_III- III A 

l.0i2:5 A~i CY7C235-3eJ 
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The MM74C Library 

The MM74C Library requires approximately 359 Kbytes 

of disk storage. 

The specifications used to construct the models in this 

library were taken from the National Semiconductor Data 

Books. 

The release level of the MM74C Library is 9.0. 



MM74C Library 

C42 
C74 
C154 
C157 
C192 

C373 
C374 
C902 
C910 
C914 

4-72 

The library contains body drawings and physical, 
timing, and simulation models for the following 10 
components: 

BCD-to-decimal decoder 
Dual D-type flip-flop 
4-line to 16-line decoder/demultiplexer 
Quad 2-input multiplexers 
Synchronous 4-bit up/down decade counter 

3-state octal D-type latch 
3-state octal D-type flip-flop 
Hex non-inverting TTL buffer 
256-bit 3-state random access read/write memory 
Hex Schmitt trigger with extended input voltage 
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C42 

C?4 
(SIZE) 

C154 

C1S? 
<SIZE) 

10/1/89 

DPRa 
C74 

Cl92 

C373 
(SIZE) 

C374 
(SIZE) 

C9eJ2 
(SIZE) 

C91el 
(SIZE) 

C914 
(SIZE) 

C192 
DCD em 

D3-CJ 

UP 
DN 

5
a 

C373 
E: 

oe: 

~ 

0 

C910 
~ 

~ 

MM74C Library 

Q:! 
Qa 
Q 1 

Do Qo 
C910 

ES4Xo4 
M1 

ADs 
AD" 
ADs 
ADa 
AD1 
ADD 

WECS 

4-73 





Contents 

EeL Libraries 

This section describes the individual libraries that 

'make up the EeL libraries. 
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The 10K Library 

The 10K Library requires approximately 2196 kbytes of 

disk storage. 

The specifications used to construct the models in this 

library were taken from the Motorola Data Books. 

The release level of the EeL 10K Library is 9.0. 



10K Library 

10016 
10100 
10101 
10102 
10103 

10104 
10105 
10106 
10107 
10109 

10110 
10111 
10113 
10115 
10116 

10117 
10118 
10119 
10121 
10123 

10124 
10125 
10130 
10131 
10132 

5-4 

The 10K library contains body drawings and physi­
cal, timing, and simulation models for the following 
68 components: 

Counter 
Quad 2-input NOR with strobe 
Quad OR/NOR 
Quad 2-input NOR 
Quad 2-input OR 

Quad 2-input AND 
Triple 2-3-2-input OR/NOR 
Triple 4-3-3-input NOR 
Triple 2-input exclusive-oRlexclusive-NoR 
Dual 4-5-input ORINOR 

Dual 3-input 3-output OR 
Dual 3-input 3-output NOR 
Quad exclusive-OR 
Quad line receiver 
Triple line receiver 

Dual 2-wide 2-3-input OR-AND/oR-AND-invert 

Dual 2-wide 3-input OR-AND 
4-wide 4-3-3-3-input OR-AND 
4-wide OR-AND/oR-AND-invert 

Triple 4-3-3 input bus driver 

Quad MTIL-tO-MECL translator 
Quad MECL-tO-MTIL translator 
Dual latch 
Dual D-type master-slave flip-flop 
Dual multiplexer with latch and common reset 
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10K Library 

10133 Quad latch 
10134 Dual multiplexer with latch 
10135 Dual JK master-slave flip-flop 
10136 Universal hexadecimal counter 
10137 Universal decade counter 

10141 4-bit universal shift register 
10145 16 X 4 register file 
10153 Quad latch 
10154 Binary Counter 
10158 Quad 2-input multiplexer 

10159 Quad 2-input inverting multiplexer 
10160 12-bit parity generator/checker 
10161 Binary to 1-of-8 decoder (low) 
10162 Binary to 1-of-8 decoder (high) 
10163 Error detection/correction circuit 

10164 8-line multiplexer 
10165 8-input priority encoder 
10166 5-bit magnitude comparator 
10168 Quad latch 
10170 9 plus 2-bit parity generator/checker 

10171 Dual binary to 1-of-4 decoder (low) 
10172 Dual binary to l-of -4 decoder (high) 
10173 Quad 2-input multiplexer/latch 
10174 Dual 4-to-l multiplexer 
10175 Quint latch 
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10K Library 

10176 
10179 
10180 
10181 
10186 

10188 
10189 
10192 
10195 
10197 

10210 
10211 
10212 
10216 
10231 

10415 
10804 

10805 

5-6 

Hex D-type master-slave flip-flop 
Look-ahead carry block 
Dual 2-bit adder/subtractor 
4-bit arithmetic logic unit and function generator 
Hex D-type master-slave flip-flop with reset 

Hex buffer with enable 
Hex inverter with enable 
Quad bus driver 
Hex inverterlbuffer 
Hex AND 

High-speed dual 3-input 3-output OR gate 
High-speed dual 3-input 3-output NOR gate 
High-speed dual 3-input 3-output OR/NOR gate 
High-speed triple line receiver 
High-speed dual type-D master/slave flip-flop 

lK x 1 RAM 

4-bit ECL/TIL inverting bidirectional transceiver 
with latch 

5-bit ECL/TIL inverting bidirectional transceiver 
with latch 
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Application Notes 
10115 Quad Line 
Receiver 

10/1/89 

10K Library 

The three body versions of the 10115 quad line re­
ceiver can be used in three different ways: 

• As a differential line receiver (Version 1) 

• As a non-inverting translator (Version 2) 

• As an inverting translator (Version 3) 

When the part is used as an inverting/non-inverting 
translator, one of the input pins must be tied to the 
bias pin (pin 'V'). If the part has the SIZE property, 
the user must place a REPLICATE body between the 
'V' pin and the input pin since the 'V' pin is a scalar 
pin and the input pin is a vectored pin. There is a 
restriction in the current implementation of the 
model in that the user cannot put a SIZE greater 
than 4B to the part (there are four sections in a 
package); otherwise the Packager will not be able to 
package the part correctly. 

Body version 2 is used as a non-inverting translator. 
The 'V' pin is connected to pin 'B<SIZE-l .. 0> *' (the 
pin directly opposite the 'V' pin) through a 
REPLICATE body. No REPLICATE body is needed for 
SIZE=lB. 

Body version 3 is used as an inverting translator. 
The 'V' pin is connected to the input of a 
REPLICATE body (for SIZE > lB) and the output of 
the REPLICATE body is connected to pin 
'A<SIZE-l .. 0>' of the part (the pin directly opposite 
the 'V' pin). No REPLICATE body is needed for 
SIZE=lB. 
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10K Library 

10116 Triple Line 
Receiver 

10125 Quad 
MECL-to-MTTL 
Translator 

10216 High-Speed 
Triple Line Receiver 

Receiver/Translator 
Modifications 

5-8 

10115 
10116 
10125 
10216 

The 10116 triple line receiver has the same consid­
erations as the 10115 quad line receiver except that 
the maximum size is 3B (SIZE=3B). 

The 10125 quad MECL-tO-MTTL translator has the 
same considerations as the 10115 quad line receiver. 

The 10216 high-speed triple line receiver has the 
same considerations as the 10115 quad line receiver 
except that the maximum size is 3B (SIZE=3B). 

The following parts have been modified to allow 
proper packaging: 

Quad line receiver 
Triple line receiver 
Quad MECL-tO-MTTL translator 
High-speed triple line receiver 

The bias pin (pin V) of body version 1 of the above 
components has been changed from an invisible pin 
to a visible, off-grid pin centered between the two 
input pins. When individual sections of one of these 
components are to be included in the same package, 
the bias pins from each section must be wired to­
gether (using the blue button). 

1011189 



10K Library 

lellel? ~ (SIZE) 

10016 
lelleJ9 ~ 8 (SIZE) 

lelleleJ ~ ~ ~ P (SIZE) 

lelleJl =la ~ lelllel ~ ~ (SIZE) (SIZE) 

j;;)o d;;)- lellll ~ ~ (SIZE) 
lellel2 
(SIZE) 

~ ~ lel113 

~ (SIZE) 

~ ~ 1e11eJ3 

~ (SIZE) 

~ d;;1 lell15 ~ (SIZE) 

9>- 9:0 

lellel4 
=G;)-- ~ ~ (SIZE) 

~ ~ 
~ ~ lel116 

~ 
(SIZE) g 

1011215 
9>- ~ 

(SIZE> R 9 ~ 
~ ~ ~ lel1eJ6 

(SIZE> & B-
lelll? 
(SIZE) 
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10K Library 

leJllB ~~ 
(SIZE)~~ 

10119 
(SIZE) 

5-10 

10130 
(SIZE) 

10131 
(SIZE) 

10132 
(SIZE) 
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1eJ136 

1eJ137 

1eJ141 

1eJ145 
(SIZE) 

D Q 

A 3-0 

lel145 
1I5l0l 

Rr;OISTEA 
I"ILE: 

CE: we:: 

1~153 J~OEl~r (SIZE) ....... ....-. 

10/1/89 

52 51 

lel154 

leJ158 
(SIZE) 

lel159 
(SIZE) 

01 
l~ y 

10 

10160 

lel16e1 fr~ -~11-a P I-

10K Library 

1eJ160 
PARITY 
~ 
~ 

1 
10 

P 
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10K Library 

121161 

10162 

121163 

121164 
(SIZE) 

1016S 

5-12 

10166 

10168 fc;r (SIZE) 

10170 
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10173 
(SIZE) 

lel174 
(SIZE) 

lel175 
(SIZE) 

lel176 
<SIZE) 

lel179 

lel180 
(SIZE> 

10/1/89 

Q 

E 1~76 

HU79 

lel18l 

lel186 
(SIZE) 

lel188 
<SIZE) 

lel189 
<SIZE) 

lel192 
<SIZE> 

lel195 
(SIZE) 

lel197 
(SIZE) 

lel210 
(SIZE) 

dt;)-

l;>o 
Dl HH92 
D0 IIJ:S auCR:R 

1;>0 

~ 

~ 

10K Library 

~ 

9-

~ 

~ 
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10K Library 

D Q 

10415 
UIa.cxJ. 

AgIW'I 

10415 Pc!! 
~ 

~ ~ 
<SIZE) Pe 

10211 Pe (SIZE) A4 
Aa 
Aa 

~ ~ 
Ai 

10212 Pe WE CS 
<SIZE) 

~ ~ 
10004 

10216 TS 
<SIZE) ECLs TTLs 

ECL2 TTL2 
iI>- fibO 10804 ECLl TTLl 

~ 
<SIZE) ECLI!J TTLI!J 

CU< 

5EL OE 

10005 
10231 TS 
<SIZE) ECL4 TTL4 

ECL;, TTL;, 

10805 ECL2 TTL2 

<SIZE) Ea.l TILl 
ECLI!J TTL" 

CU< 

BYPASS 
SEL OE 
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The 10KH and 
ANSI10KH Libraries 

The EeL 10KH Library and ANSI 10KH Libraries both re­

quire approximately 464 Kbytes of disk storage. 

The specifications used to construct the models in these 

libraries were taken from the Motorola EeL data books. 

The release level of the EeL 10KH and ANSI 10KH 

Libraries is 9.0. 



10KH and ANSI 10KH Libraries 

10H104 
10H115 
10H116 
10H131 
10H158 

10H174 
10H175 
10H176 
10H179 
10H180 

10H181 
10H186 

Application Notes 
10115 Quad Line 
Receiver 

5-16 

The libraries contain body drawings and physical, 
timing, and simulation models for the following 12 
components: 

Quad 2-input AND 

Quad line receiver 
Triple line receiver 
Dual D-type master-slave flip-flop 
Quad 2-input multiplexer 

Dual 4-to-1 multiplexer 
Quint latch 
Hex D-type master-slave flip-flop 
Look-ahead carry block 
Dual 2-bit adder/subtractor 

4-bit arithmetic logic unit and function generator 
Hex D-type master-slave flip-flop with reset 

The three body versions of the 10115 quad line re­
ceiver can be used in three different ways: 

• As a differential line receiver (Version 1) 

• As a non-inverting translator (Version 2) 

• As an inverting translator (Version 3) 

When the part is used as an inverting/non-inverting 
translator (Version 2 or Version 3), one of the input 

10/1/89 



10116 Triple Line 
Receiver 

Receiver/Translator 
Modifications 

10/1/89 

10115 
10116 

10KH and ANSI 10KH Libraries 

pins must be tied to the bias pin (pin 'V'). If the 
part has the SIZE property, the user must place a 
REPLICATE body between the 'V' pin and the input 
pin since the 'V' pin is a scalar pin and the input pin 
is a vectored pin. There is a restriction in the cur­
rent implementation of the model in that the user 
cannot put a SIZE greater than 4B to the part (there 
are four sections in a package); otherwise the 
Packager will not be able to package the part 
correctly. 

Body version 2 is used as a non-inverting translator. 
The 'V' pin is connected to pin 'B<SIZE-1 .. 0>· , (the 
pin directly opposite the 'V' pin) through a 
REPLICATE body. No REPLICATE body is needed for 
SIZE=lB. 

Body version 3 is used as an inverting translator. 
The 'V' pin is connected to the input of a 
REPLICATE body (for SIZE> 1B) and the output of 
the REPLICATE body is connected to pin 
'A<SIZE-1..0>' of the part (the pin directly opposite 
the 'V' pin). No REPLICATE body is needed for 
SIZE=lB. 

The 10116 triple line receiver has the same consid­
erations as the 10115 quad line receiver except that 
the maximum size is 3B (SIZE=3B). 

The following components have been modified to al­
low proper packaging: 

Quad line receiver 
Triple line receiver 

5-17 



10KH and ANSI 10KH Libraries 

DELAV_EQ Property 

5-18 

The bias pin (pin V) of body version 1 of the above 
components has been changed from an invisible pin 
to a visible, off-grid pin centered between the two 
input pins. When individual sections of one of these 
components are to be included in the same package, 
the bias pins from each section must be wired to­
gether (using the blue button). 

The ANSI 10KH library supports specification of a 
DELAY_EO property on the simulation model 
primitives. 

Use the DELAY_EO property on the model along 
with the USER_EXPRESSION directive in the 
simulate.cmd file to adjust primitive delay times for 
various test conditions. By combining the property 
and the directive, you avoid changing the delay val­
ues directly on the SIM models in the library and 
eliminate the need to recompile the design each time 
the delay is changed. 

For example, to increase the delay on the simulation 
models for the library by a factor of two, include the 
following USER_EXPRESSION in the simulator.cmd 
file: 

user_expression fast, rep='delay*2.0'; 

For additional information on the 
USER_EXPRESSION directive, refer to the "Expres­
sion Evaluator" section of the ValidSIM Reference 
Manual. 
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10KH Library 

leJHl2J4 12JHl2J4 

12JHl2J4 =D- ~ (SIZE) 

lelHl2J4 12JHl2J4 
lelH158 
(SIZE) 

D D 
lelHl15 12JHl15 

leJH115 V- ~t>-(SIZE) 

f>-

leJHl15 

t>- 12JH174 
(SIZE) 

10H116 10H116 

leJHl16 ~ ~~ (SIZE) 

f>-
°4 
03 

10H116 °2 

~ 
leJH175 °1 
(SIZE) 

0 9 0 
° 

leJH131 ElH131 
Os 

<SIZE) REG °4 

E 
Q3 
°2 

R 
Q1 

12JH176 0Hl 
<SIZE) REG 

CL/( QJ( 
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1 OKH Library 

5-20 

le1H179 

le1Hl8e1 
(SIZE) 
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The 100K Library 

The lOOK Library requires approximately 1537 Kbytes of 

disk storage. 

The specifications used to construct the models in this 

library were taken from the Fairchild Data Books. 

The release level of the EeL lOOK Library is 9.0. 
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100101 
100102 
100107 
100112 
100113 

100114 
100117 
100118 
100122 
100123 

100124 
100125 
100126 
100130 
100131 

100136 
100141 
100142 
100145 
100150 

100151 
100155 
100156 
100158 
100160 

5-24 

The library contains body drawings and physical, 
timing, and simulation models for the following 39 
components: 

Triple 5-input OR/NOR 
Quint 2-input OR/NOR with enable 
Quint exclusive-oR/NoR 
Quad driver with enable 
Quad driver 

Differential line receiver 
Triple 2-wide OR-AND/OR-AND-invert 
5-wide 5-4-4-4-2 OR-AND/OR-AND-invert 
9-bit buffer 
Hex bus driver 

Hex TTL-to-ECL translator 
Hex ECL-tO-TTL translator 
9-bit backplane driver 
Triple D-type latch 
Triple D-type flip-flop 

4-stage counter/shift register 
8-bit shift register 
4 x 4 content addressable memory 
16 x 4 read/write register file 
Hex D-type latch 

Hex D-type flip-flop 
Quad multiplexer/latch 
Mask-merge 
8-bit shift matrix 
Dual parity generator/checker 
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100163 
100164 
100165 
100166 
100170 

100171 
100179 
100180 
100181 
100182 

100183 
100255 
100422 
100474 
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Dual 8-input multiplexer 
16-input multiplexer 
Universal priority encoder 
9-bit comparator 
Universal demultiplexer/decoder 

Triple 4-input multiplexer with enable 
Carry look-ahead 
Fast 6-bit adder 
4-bit binary/BcD ALU 

9-bit Wallace tree adder 

2 x 8-bit recode multiplier 
ECL 100K-to-TTL converter 
256 x 4-bit static random access memory 
1024 x 4-bit static random access memory 
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Application Notes 
100114 Hex 
TTL-to-ECL 
Translator 
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The three body versions of the 10114 hex 
TIL-<i.,o-ECL translator can be used in three ways: 

• As a differential line receiver (Version 1) 

• As a non-inverting translator (Version 2) 

• As an inverting translator (Version 3) 

When the part is used as an inverting/non-inverting 
translator (Version 2 or Version 3), one of the input 
pins must be tied to the bias pin (pin 'V'). If the 
part has the SIZE property, the user must place a 
REPLICATE body between the 'V' pin and the input 
pin since the 'V' pin is a scalar pin and the input pin 
is a vectored pin. There is a restriction in the cur­
rent implementation of the model in that the user 
cannot put a SIZE greater than 5B to the part (there 
are five sections in a package); otherwise the 
Packager will not be able to package the part 
correctly. 

Body version 2 is used as a non-inverting translator. 
The 'V' pin is connected to pin 'B<SIZE-l..O>*' (the 
pin directly opposite the 'V' pin) through a 
REPLICATE body. No REPLICATE body is needed for 
SIZE=lB. 

Body version 3 is used as an inverting translator. 
The 'V' pin is connected to the input of a 
REPLICATE body (for SIZE > IB) and the output of 
the REPLICATE body is connected to pin 
'A<SIZE-1 .. 0>' of the part (the pin directly opposite 
the 'V' pin). No REPLICATE body is needed for 
SIZE=lB. 
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100125 - Hex 
ECL-to-TTL 
Translator 

Receiver/Translator 
Modifications 
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100114 
100125 

100K Library 

The 100125 hex EeL-tO-TTL translator has the same 
considerations as the 100114 except that the maxi­
mum size is 6B. 

The following components have been modified to al­
low proper packaging: 

Hex TIL-to-ECL Translator 
Hex ECL-toTIL Translator 

The bias pin (pin V) of body version 1 of the above 
components has been changed from an invisible pin 
to a visible, off-grid pin centered between the two 
input pins. When individual sections of one of these 
components are to be included in the same package, 
the bias pins from each section must be wired to­
gether (using the blue button). 
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Programmable 
Logic Devices 
User's Guide 

This document details a technique for modeling Program­

mable Logic Devices (PLDS), including PAL, PROM, FPGA, 

FPLA, and FPLS devices. The technique provides a con­

venient and compact way of describing accurate gate­

level models where precise simulation and timing analysis 

is required. 

The technique modifies blank, or unprogrammed, base 

models for a particular PLD made up of standard SCALD 

primitives. A JEDEC format file is used to modify the 

device's database and to customize, or program, the part. 

The release level of the Programmable Logic Devices 

User's Guide is 9.1. 



Programmable Logic Devices User's Guide 

Modeling 
Programmable 
Logic Devices 

6-4 

The major difference between PLD libraries and 
standard SCALD libraries is that the PLD library is 
not referenced during a Graphics Editor session. 
Rather, a device in the PLD library represents a 
"base" model that is brought into your account and 
customized, similar to the treatment of a physical 
device. Several programs and scripts are provided 
to develop a PLD model. 

The basic PLD modeling scheme is that models are 
defined in two parts, or pages. One page represents 
the base, or logical, model of the PLD and is con­
structed using standard SCALD primitives (with the 
SIZE property) to reproduce the internal gate array 
structure of the PLD. This section of the model ac­
curately represents a blank, unprogrammed device. 

The other page represents reserved space for a 
connectivity file made up of the actual programma­
ble AND/OR arrays. This file, when added to the 
base model, completes the programming for the de­
vice. A data conversion routine is provided to cre­
ate this file from a JEDEC format file specification. 
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Implementing 
Programmable 
Logic Devices 

Fusemap file 

PLD description file 
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A Pascal-based program, genpld, is provided to 
generate the programmable logic of the device. The 
function of this program is to provide a device­
independent logic array generator complemented by 
a base model that provides buffers and registers to 
interface to the outside world. The base model is 
also used to attach the timing information. Genpld 
produces the second page of the model in GED 

connectivity file format. 

Two major files are required by the genpld 
program: 

This file is in standard JEDEC format to provide the 
program with the necessary information about blown 
and intact fuses. This file is obtained by an inde­
pendent front end running on either the workstation 
or some other host. Currently, three tools are sup­
ported on the SCALD system (ABEL, CUPL, and 
PALASM) to produce this JEDEC format file. 

This file specifies the size and node names of a par­
ticular PLD. This file is used to generate the logic 
and to connect the base model with the correspond­
ing programmable array. One description file is re­
quired for each device model, and additional parts 
may be added without changing the software. The 
intent is that Valid supplies all files, although expe­
rienced users can model parts themselves. An ex­
ample of the file format is outlined on page 6-14. 

Genpld actually generates AND and OR gates and 
connects them by building nodes. The logic is opti­
mized for the actual number of terms used and also 
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makes extensive use of vectors in order to keep the 
number of primitives and signal names (synonyms) 
to a minimum. An optional text file that describes 
non-SCALD primitives may be specified. This fea­
ture adds the capability to interface to other simula­
tors. The text file contains various AND and OR gate 
primitives that describe the formal form of the 
primitive and the naming of input and output pins. 
You must change the base model in the library to 
completely support this feature; the default is to use 
the SCALD primitives. Genpld also reads in the sig­
nal name syntax configuration file (config.dat) in or­
der to determine the library format. 

Genpld accepts the following command-line 
arguments: 

-s simulator yrimitive .filename (optional argument) 

-p P LD _description Jilename (required argument) 

-j jedec_file (optional argument) 

Genpld is completely embedded in shell scripts and 
is transparent to the user. These scripts manage the 
environment, including: 

o . Moving and deleting files 

Q Providing a user-friendly interface 

o Performing extensive error checking 
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Makepld 
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Three shell programs are provided to create and ma­
nipulate PLDS: 

• makepld Make PLD 

• genpld Blow fuses (program device) 

• rempld Remove PLD 

The program functions are detailed below. A flow­
chart is provided on page 6-16. 

The basic function of the makepld program is to cre­
ate anew, unique part in your work area (your ac­
count) by copying a part from an existing library. 
To run this program, type: 

makepld 

The program prompts for the following entries: 

• Device name (type) from library (for example, 
16R8, 16L8, etc.). 

• Device name for part in your account (for ex­
ample, pal_1, P7035A, decoder2). The pro­
gram tests to be sure the name you enter is 
unique. The device name you enter must be 
compatible with the operating system's file 
name syntax. No spaces or special charac­
ters are permitted. 

• Your working SCALD directory. The program 
tests for an existing Valid SCALD directory. 
The SCALD directory name you enter must be 
in the current directory. 
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When this information is correctly entered, makepld 
copies the requested device from the library into 
your account under the new device name. An entry 
is made in the specified SCALD directory, and a 
"chips" entry is made in the file plds.prt. Plds.prt is 
a local part file created by makepld that contains the 
chips information for all of your PLDS in your 
SCALD directory. This file is read by the Packager 
when schematics containing the PLDS are processed. 

The makepld program changes the names of draw­
ings in several files to avoid complaints from the 
Compiler. 

The makepld program provides a basic body shape 
for use in drawings, the foundation for simulator 
and verifier models (unprogrammed), and the basic 
chips information for a device. You can modify the 
body shape with respect to shape, size, pin orienta­
tion, bubbles, and notes. You should not add or 
delete pins or change pin names (adding, deleting, 
and changing pin names is possible; a detailed 
knowledge of library modeling is required). The 
body has a default property "label" that is modified 
to reflect the name of the device. The property 
value appears as text that may be moved, scaled, or 
displayed invisibly by the Graphics Editor. 
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The basic function of the genpld program is to read 
a fusemap file in JEDEC format and then to program 
your PLD. Before running this program, you must 
create the input JEDEC file by running the PALASM 

program (PALS only), CUPL, or ABEL (see associated 
user documentation). 

You may also choose to generate a JEDEC file on 
another host with other tools such as AMAZE (Sig­
netics); the JEDEC file then must be moved to the 
SCALD system via Rs232, tape, or diskette. To run 
the program, type: 

genpld 

The program prompts for the following entries: 

• PLD name (the name you gave the device) 

• PLD JEDEC file name 

Genpld checks the status of the PLD and reports if 
the device has been previously programmed. You 
may overwrite the previous PLD description or quit. 
The program displays the header from the specified 
file for your inspection before proceeding. 

A data conversion routine reads the JEDEC file and 
generates a connectivity file that is added to the de­
vice model (the program also performs some file 
cleanup to keep the Compiler from complaining). 

Unlike physical PLD devices, these models can be 
programmed and reprogrammed as required. It is 
not necessary to make a new PLD or to modify the 
schematic. 
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Note: 

Caution 

Rempld 

Note: 

6-10 

Genp/d uses several temporary files in the Itmp di­
rectory. Files in this directory with the same names 
as those used by this program are deleted. 

The PALASM program does not accept tabs in the 
equations file. Check to be sure your screen editor 
does not insert tabs automatically (the UNIX/UL TRIX 

expand command can be used to remove tabs). 
Also, when using the equation section, be sure to 
include the "DESCRIPTION:" keyword at the end of 
the file. 

The basic function of the rempld program is to re­
move a PLD from your account. This program re­
moves the subdirectory for the specified PLD, the 
corresponding SCALD directory entry, and the entry 
in the plds.prt file. 

To run this program, type: 

rempld 

The program prompts for the following entries: 

• PLD name 

• Your working SCALD directory 

Before removing the PLD, the program reports the 
status of the device. At this point, you may choose 
whether or not to continue the removal process. 

A PLD may be removed using the Graphics Editor; 
its entry, however, remains in plds .prt unless the en­
try is manually deleted from the file. In case the 
device is subsequently reentered without removing 
the physical information, the Packager issues 
Error 201. 
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PLDS behave in a unique way since they are created 
outside of the Graphics Editor and are simply 
"plugged-in" to your SCALD directory. 

PLDS behave in a unique way since they are created 
outside of the Graphics Editor and are simply 
"plugged-in" to your SCALD directory. 

When a PLD is created prior to starting a session of 
the Graphics Editor, the PLD device appears in your 
directory and is ready for immediate use. If a 
Graphics Editor session is currently running when a 
PLD is made, the PLD does not automatically appear 
in your directory. Accordingly, the Graphics Editor 
must reread the working directory before the PLD 

can be used. The recommended procedure is to use 
the ignore and use directory commands from 
within the Graphics Editor; note that any bodies cre­
ated in the working directory disappear from the 
current schematic with the ignore command and 
then reappear with the use command. Alternately, 
you can exit the current Graphics Editor session and 
restart the editor. 

The output pins of devices that have programmable 
output pins are individually bubbleable. You should 
section the part in order to map the logical names to 
the physical pins. 
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Compiler 

Simulator 

6-12 

A special SCALD directory has been created in the 
library for "primitives" used in the modeling of 
PLDS. This directory (pld.sdir) is used only for de­
vice modeling purposes and should not be refer­
enced by the user in the Compiler directives file. 
The name of the PLD library or libraries used must 
be referenced with the LIBRARY directive (for exam­
ple, LIBRARY NEWPAL24;) and should be included in 
the master library file. All information required to 
compile locally is in your account. When compiling 
for logic (to package a PLD design), it is not neces­
sary to first run genpld; when compiling for sim or 
time, genpld must run to "program" the PLD before 
compiling the design. 

I/O pins that are programmed as inputs must be 
driven by external gates for simulation purposes. 
I/O pins functioning as inputs have an internal 
three-state buffer on the node in a high-impedance 
state. This state is propagated on the pin and cannot 
be overridden by the Simulator; only a gate on the 
schematic can drive this node. 
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Packager 
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The Timing Verifier models are essentially dupli­
cates of their corresponding Simulator models. You 
should be aware that when these complex models 
are verified on a schematic, the verifier outputs tim­
ing information for signals internal to the model (in 
addition to all other signals in the design). Although 
this additional information may be a nuisance, the 
Timing Verifier results are correct. Devices that 
have three state outputs must be enabled (for exam­
ple, in a case file); otherwise high impedance may 
propagate back via feedback paths and thus result in 
an unknown state. 

PLD chips files can be modified to accommodate the 
Packager. The Packager performs checks on nets to 
determine if any design rules have been violated (for 
example, outputs tied together of incompatible 
types; see the ValidpACKAGER Reference Manual for 
details). The chips information is created by the 
makepld program in the plds.prt file. This file must 
be referenced as a library file (with the LIBRARY 

directive) in the Packager directives file. 
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PLD Description File Format 

device_name (* must be in lower case *) 
: AND_TERMS 

SIZE_AND {size} C* number of and gates *) 
'SIZE_INPUT {size}:{skip}(* input + feedback *) 
INPUT_NAME {signalname}C* input + feedback in fuse address order *) 
FUSE_STARTADDRESS {fuseaddresses}(* e.g., 1712 *) 
FIXED C* for proms *) 
OUTPUT_NAME {signalname} 

: OR_TERMS 
SIZE_OR {size} 
SIZE_INPUT {size}:{skip} 
INPUT_NAME {signalname} 
FUSE_STARTADDRESS {fuseaddresses} 
FIXED C * for pals *) 
OUTPUT_NAME {signalname} 

: CONTROL_ TERMS 
SIZE_AND {size} 
SIZE_INPUT {size}:{skip} 
INPUT_NAME {signalname} 
FUSE_START ADDRESS {fuse addresses} 
NONE 
OUTPUT_NAME {signalname} 

: SPECIAL_FUSES 

6-14 

RAN G E= {fuseaddress .. fuseaddress} : {skip} : 
{input_signame<bitsubscript> or constant}: 
{output _ signame<bitsubscript>} : {floatvalue } : {O or A} 

SIN G LE= {fuseaddress} : {input _ signame<bitsubscript> or constant}: 
{ output _ signame<bitsubscript>} : {floatvalue } 

Figure 6-1. PLD Description File Format 
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• All signal names must have a bit subscript. 

• All signal names must be in upper case. 

• No numeric characters are allowed in a signal 
name. 

• The optional A or 0 parameter in the RANGE 

directive causes AND or OR gates to be built. 

• All parameters to a directive are separated by 
colons. 
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Figure 6-2. PLD Design Flow 
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The NEWPAL20 
Library 

The' NEWPAL20 Library requires approximately 

1703 Kbytes of disk storage. 

The specifications used to construct the models in this 

library were taken from the Monolothic Memories data 

books. 

The release level of the NEWPAL20 Library is 9.3. 
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The library contains body drawings and physical, 
timing, and simulation models for the following 32 
components: 

10H8 16L8D 
10L8 16LD8 
10P8 16P2 
12H6 16P8 
12L6 16R4 

12P6 16R4A 
14H4 16R4B 
14L4 16R4D 
14P4 16R6 
16C1 16R6B 

16H2 16R8 
16HD8 16R8A 
16L2 16R8B 
16L8 16RP4 
16L8A 16RP6 

16L8B 16RP8 

• The NEWPAL20 library requires the libutil 
software package; this package is installed in 
the luDltools or lusrlvalidltools directory. 

• Please refer to the Programmable Logic Devices 
User's Guide at the front of this section. 
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XLABELX 
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The NEWPAL24 
Library 

The NEWPAL24 Library requires approximately 

1439 Kbytes of disk storage. 

The specifications used to construct the models in this 

library were taken from the Monolothic Memories data 

books. 

The release level of the NEWP AL24 Library is 9.3. 
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The library contains body drawings and physical, 
timing, and simulation models for the following 40 
components: 

6L16A 20L10 
8L14A 20L10A 
12H10 20L10B 
12L10 20P2 
12P10 20R4 

14H8 20R4A 
14L8 20R48 
14P8 20R6 
16H6 20R6A 
16L6 20R8 

16P6 20R8A 
18H4 20R88 
18L4 20RS4 
18P4 20RS8 
20C1 20RS10 

20H2 20S10 
20L2 20X4 
20L8 20X8 
20L8A 20X10 
20L88 22P10A 

• The NEWP AL24 library requires the libutil 
software package; this package is installed in 
the luDltools or lusrlvalidltools directory. 

• Please refer to the Programmable Logic Devices 
User's Guide at the front of this section. 
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6Ll6A 

8L14A 

12HleJ 
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XLABELX 
6Ll6A 

12'-10 

12P10 

14H8 

14L8 

NEWPAL24 Library 

XLAEELX 
121-10 

Du 
Du!S 

~ 
~ 
~ 
~ 
Dl 
Q?) 

XLABELX 
14H8 

D13 
D12 
Du 
D1e) 

~ 
~ 
~ 
~ 
D1 
1:0 

XLAEELX 
14L8 

D13 
D12 
Du 
D1e) 

~ 
~ 
B: 
~ 
D1 
oa 
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><LABELX 

16P6 
11S XLABEL>< 
114 
113 14P8 
I12 11S 
III 112 
Il&!1 III 
Ig IU!! 

16P6 Ie Ig 
I7 Ie 
Is 14P8 17 
Is Is 
I4 Is 
I3 I4 
I2 13 
II 12 
Ies 11 

Ies 

><LABELX XLABEL>< 
lBH4 

D17 161-16 
D1S D15 
D1S D14 
D14 DIS 
D13 D12 
D12 Dll 

~ Dll 
Y3 

Dle 
Dles ~ y4 

18H4 ~ ~ 
16H6 yS 

Y~ ~ Y1 
~ ~ Yes 

~ ~ 
~ Dl 
D1 D2J 
na 

XLABELX 
16L6 XLABED< 

18L4 D1S 
D17 D14 
D1S D13 
D1S D12 
D14 Du 
D13 Dles 
D12 ~ D11 16L6 
Dles ~ 18L4 ~ B: 
~ ~ 
~ Dl 

~ 
na 

Dl 
DZi 
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XLAEELX 
18P4 

117 XLABELX I1S 
I1S 2elL2 
114 D19 
113 DIB 
112 D17 
Iu D16 
Il~ Ys D1S 

18P4 Ig Y2 D14 
IB Yl D13 
17 Y~ D12 

Y1 Is 2eJL2 
Du 

Is DlI~ 
14 Dg Y~ 
Is DB 
12 W Il 

~ Ie 
D4 
Ds 
D2 

XLABELX D1 

2eJCl D0 
D19 
D1B 
,D17 XLABELX 
D1S 
D1S 2elL8 
D14 I1S D1S I12 D12 Iu 

2eJCl 
Du 

~ 
I1~ Y1 D1e Ig Y~ 

~ IB 8s 
17 84 

~ 2elL8 Is 8 s 
Is 8 2 

~ 14 81 
Is 8 e 

~ 12 
11 D1 Ie D2j 

XLABELX 
2eJH2 XLAEELX 

8+9 2eJL8A D.1B lIS D17 112 
D

1S 
III 01S I U) Y1 

0
14 

Ig Y~ D13 IB Bs 
2elH2 D.12 Y1 17 B4 

0
11 2eJLBA Is Bs D.1B 

Y~ Is B2 
0 9 

I4 B1 DB Is B~ 
0 7 

I2 
D

S 
II OS Ie D4 

0 3 
D2 
O~ 
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XLABELX 

2eLleJB 
Iu 

Vl XLAEELX Iu~ 
19 V0 

2e1L8B Ie B7 
Ils 17 Bs 

Is Bs I12 2e1LleJB Is B4 Iu 
Vl 14 Bs 1 12J Is B2 19 V0 

12 B1 Ie Bs 
Il B0 17 B4 
10 20L8B Is B3 

Is B2 
14 Bl 
Is B0 
12 
Il 
10 XLABELX 

2eP2 
119 
I1e 

XLABELX 117 
I1S 

2eLle1 11S 
Iu 114 
110 V1 I1S 
Ig V0 112 
Ie B7 Iu 

Vl 17 Bs 2e1P2 110 
Is Bs Ig V0 

20Lle1 Is B4 Ie 
14 Bs 17 
Is B2 Is 
12 B1 Is 
11 B0 14 
10 Is 

12 
11 
Ies 

XLABELX 

2e1Lle1A XLABELX 
III 
I 10 Vl 2eJR4 Ig Y0 III Ie B7 110 17 Bs Ig 
Is Bs Ie 20Lle1A Is B4 17 14 Bs 

2e1R4 
Is Is B2 Is 12 Bl 14 11 B0 Is 10 12 
Il 
10 
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XLABELX XLABELX 

2eJR4A 2eJR6A 
III Iu 
IIEl 

B3 
11El 

Bl Ig 19 
Ie Ba Ie Ba 
17 Bl 17 

2eJR4A 
16 Bel 

2eJR6A 
16 05 

Is Is 0 4 
14 03 14 Os 
13 Oa I:3 02 
12 01 12 01 
II OEl II Oa 
Ia lEI 

XLABELX XLABELX 
2eJR4B 20R8 

III Iu 
IIE1 

B:3 
11El 

19 19 
Ie Ba Ie 0 7 
17 Bl 17 0 6 

2eJR4B 
16 Bel 

2eJR8 Is 05 
Is Is 04 
14 0 3 14 as 
Is 02 1:3 02 
12 01 12 01 
II °El II Oa 
Ia Ia 

XLABELX XLABELX 

2eJR6 20R8A 
Iu Iu 
11El 

Bl 
llEl 

19 19 
0 7 Ie Ba Ie 

17 
05 

17 0 6 
2eJR6 

Is 2eJRBA 
Is as 

Is 0 4 Is 0 4 
14 Os 14 as 
1:3 02 I:3 02 
12 01 12 01 
II Oa II Oa 
lEI 10 
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2eJR8B 22'.IR510 

XLAEELX 

20R54 22'.1510 

XLABELX 

2eJRSS 

20R5B 20X4 
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20RS1eJ 

XLABELX 

20S1eJ 
III 

Y1 lUI 
19 Y0 
Ie 

B7 17 
16 B6 
Is Bs 
14 B4 
Is Bs 
12 B2 
I1 B1 
Ie B0 

XLABELX 
2eJX4 

Bs 
B4 
Bs 
B2 
B1 
B0 
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2eJX8 

2eJXleJ 

22PleJA 
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XLAEELX 

2eJXlel 

NEWPAL24 Library 
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The ADVPAL Library 

The ADVPAL Library requires approximately 

1986 Kbytes of disk storage. 

The specifications used to create the models in this library 

were taken from the following data books: 

• Advanced Micro Devices 

• Altera 

• Lattice 

• Monolothic Memories 

• Texas Instruments 

The appropriate data book is noted with each component. 

The release level of the ADVPAL Library is 9.3. 



ADVPAL Library 

16V8 
18P8 
18P8A 
18P8B 
20RA10 

20V8 
22V10 
22VP10 
23S8 
32R16 

32VX10 
EP300 
EP600 
EP900 
T19L8 

Application Notes 

6-34 

The library contains body drawings and physical, 
timing, and simulation models for the following 15 
components: 

Lattice GAL16V8A 

AMD AMPAL18P8 

AMD AMPAL18P8A 

AMD AMPAL18P8B 

MMI20RA10 

Lattice GAL20V8A 

AMD PAL22V1O 

TI TIBPAL22VP10-2SM 

MMI AMPAL23S8 

MMI PAL32R16 

MMI PAL32VX10 

Altera EP300 

Altera EP600 

Altera EP900 

TI TIBPALR19L8 

• The ADVP AL library requires the libutil soft­
ware package; this package is installed in the 
/uO/tools or /usr/valid/tools directory. 

• Please refer to the Programmable Logic Devices 
User's Guide at the front of this section. 

10/1/89 



l6VS 

l8PS 

l8PSA 

l8PSB 
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XLAEELX 

l6VS 

a..J</Il!I 

XLABELX 

19 
Ie B7 
17 Bs 
Is Bs 
Is 84 
14 B3 
II::) 82 
Ia B1 
11 BEJ 
IEJ 

XLAEELX 

19 
Ie 
17 
I6 
Is 
I4 
I3 
Ia 
Il 
IEJ 

XLABELX 

l8PSB 

I9 
87 Ie 

17 B6 
I6 Bs 
Is B4 
14 B3 
I3 Ba 
Ia 81 
Il BEJ 
10 

20RA10 

2eJVS 

22VleJ 

ADVPAL Library 

XLABELX 

2~leJ 

XLABELX 
22lVB 

I 1::) 
I1a 
OE/I11 
IIEJ 
19 I07 
Ie I06 17 IOs 16 I04 Is I03 14 IOa I::) IOl 
Ia IOEJ 11 

Cl.JVIEJ 

XLABELX 
22VleJ 

DIEJ 
D9 
De 
D7 
Ds 
Ds 
D4 
D3 
Da 
D1 
D0 

a..J</Dl1 
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XLABELX 

XLABELX 
32VX10 
III 109 
Iu, IOe 
19 107 22VP10 
Ie 106 
17 105 

32VX10 16 104 
Is lOs 
14 102 
Is 101 
12 100 CUVIG!I 
11 

Q..I</IG!I 
XLABEL 

2358 
XLABELX Ie 

17 

EP30el 
16 
Is 

19 14 
Ie 

2358 Is 
17 12 
16 11 

EP300 Is Ira 
14 
Is 
12 
Ii 
Ira XLABELX 

XLABELX 

EPSOO 01S 
Q14 
Q1S 
Q12 
Qll 

Is 010 
14 Q9 
Is Qe 

EP6eJ2J 12 32R16 Q7 
Ii Q6 
Ira Qs 

Q4 
Qs 
Q2 
Q1 
Ora 
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XLAEELX 

EP9eJeJ 

EP900 

XLAEELX 

T19L8 
LE 
DIE! 

Y1 Dg 
De Y" 
D7 

T19L8 
D6 

Bs Ds 
D4 B4 
D3 B3 
D2 B2 
D1 81 
De B" 
I1 
I" 
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The IFL Library 

The IFL Library requires approximately 711 Kbytes of 

disk storage. 

The specifications used to construct the models in this 

library were taken from the Signetics data books. 

The release level of the IFL Library is 9.3. 



IFL Library 

82S100 
82S101 
82S103 
82S105 
82S151 

82S153 
82S153A 
82S155 
82S157 
82S159 

82S161 
82S167 

Application Notes 

6-40 

The library contains body drawings and physical, 
timing, and simulation models for the following 12 
components: 

FPLA (Field Programmable Logic Array) 
FPLA 

FPGA (Field Programmable Gate Array) 
FPLS (Field Programmable Logic Sequencer) 
FPGA 

FPLA 

FPLA 

FPLS 4-Bit Register 
FPLS 6-Bit Register 
FPLS 8-Bit Register 

FPLA 

FPLS 

• The IFL library requires the libutil software 
package; this package is installed in the 
luDltools or lusrlvalidltools directory. 

• Please refer to the Programmable Logic Devices 
User's Guide at the front of this section. 
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825100 

8251eJ1 

8251eJ3 
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XLABELX 

8251eJ0 

XLABELX 

825101 

XLABELX 
825103 

82S1eJ5 

825151 

825153 

IFL Library 

XLABELX 
825153 
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IFL Library 

XLABELX 

82S153A 

139 825159 
17 Ba 
16 137 
Is Bs 

825153A 14 Bs 
Is B4 
12 Bs 
11 B2 
10 B1 

B0 

825161 

825155 

825157 
825167 

6-42 

XLABELX 

XLA13ELX 

825161 

III 
110 
19 F7 
Ie Fs 
I7 Fs 
16 F4 
Is Fs 
I4 F2 
Is F1 
12 FE) 
I1 
lei 

><LABELX 

825167 
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i- Additional Libraries 

T he following libraries are available for use on the 

SCALD system. These libraries are supplied directly by 

the manufacturer; for additional information, contact 

your Valid Sales Representative. 

AMCCQ700 

C6000 

CDC6000 

FGC 

HCA6300 

LCA 10K 

LCB 15 

LMA 9K 

MCA1200 

MCA2500 

MCA2800 

MCA2900 

SCX3MU 

TISC 





Numbers 
lOOK library, Vol II: 5-23 

application notes, Vol II: 5-26 

10K library, Vol II: 5-3 
application notes, Vol II: 5-8 

10KH library, Vol II: 5-15 
application notes, Vol II: 5-16 

54 series libraries, Vol II: 3-1 

54ALSTTL library, Vol II: 3-89 

54ASTTL library, Vol II: 3-71 

54FAST library, Vol II: 3-171 

54HCMOS library, Vol II: 3-125 
application notes, Vol II: 3-133 

54LSTTL library, Vol II: 3-3 
application notes, Vol II: 3-11 

54sTTL library, Vol II: 3-53 

54TTL library, Vol II: 3-193 
application notes, Vol II: 3-196 

74 series libraries, Vol I: 2-1 

A 
A SIZE PAGE border, Vol I: 1-4 

ADVPAL library, Vol II: 6-33 
application notes, Vol II: 6-34 

ALSTTL library, Vol I: 2-119 

1011189 

Index 

Index 

ANSI libraries 
10KH, Vol II: 5-15 
54ALSTTL, Vol II: 3-89 
54ASTTL, Vol II: 3-71 
54FAST, Vol II: 3-171 
54HCMOS, Vol II: 3-125 
54LSTTL, Vol II: 3-3 
54sTTL, Vol II: 3-53 
54TTL, Vol II: 3-193 
ALSTTL, Vol I: 2-119 
ASTTL, Vol I: 2-91 
FAST, Vol I: 2-201 
HCMOS, Vol I: 2-153 
LSTTL, Vol I: 2-3 
MEMORY, Vol II: 4-29 
STTL, Vol I: 2-69 
TTL, Vol I: 2-267 

application notes 
lOOK library, Vol II: 5-26 
10K library, Vol II: 5-8 
10KH and ANSI 10KH libraries, 

Vol II: 5-16 
54HCMOS and ANSI 54HCMOS 

libraries, Vol II: 3-133 
54LSTTL and ANSI 54LSTTL libraries, 

Vol II: 3-11 
54TTL and ANSI 54TTL libraries, 

Vol II: 3-196 
ADVPAL library, Vol II: 6-34 
CMOS library, Vol II: 4-9 
DISCRETE library, Vol II: 4-25 
FACT library, Vol I: 2-297 
FAST and ANSI FAST libraries, Vol I: 

2-211 

1-1 



Index 

application notes (continued) 
HCMOS and ANSI HCMOS libraries, 

Vol I: 2-161 
IFL library, Vol II: 6-40 
LSTfL and ANSI LSTfL libraries, 

Vol I: 2-14 
MEMORY and ANSI MEMORY 

libraries, Vol II: 4-34 
NEWPAL20 library, Vol II: 6-18 
NEWPAL24 library, Vol II: 6-24 
RCACMOS library, Vol I: 2-314 
TTL and ANSI TTL libraries, Vol I: 

2-273 

approximation registers, successive, 
Vol II: 4-10 

ASTTL library, Vol I: 2-91 

B 

B SIZE PAGE border, Vol I: 1-4 

blown fuses, see fusemap file 

bodies 
. DEFINE, Vol I: 1-4 

DRAWING, Vol I: 1-4, 1-8 
FLAG, Vol I: 1-4 
MERGE/DEMERGE, Vol I: 1-4 to 1-5 
NOT, Vol I: 1-6 
ORIGIN, Vol I: 1-7 
PIN NAME, Vol I: 1-7 
REPLICATE, Vol I: 1-7 
SIGN EXTEND, Vol I: 1-7 
SIM_DIRECTIVES, Vol I: 1-9 
SLASH, Vol I: 1-7 

1-2 

bodies (continued) 
SYNONYM, Vol I: 1-8 

and MERGE bodies, Vol I: 1-5 
and NOT bodies, Vol I: 1-6 

TAP, Vol I: 1-6 
TIME_DIRECTIVES, Vol I: 1-9 
VALID A SIZE PAGE, Vol I: 1-9 
VALID B SIZE PAGE, Vol I: 1-9 

borders, page, Vol I: 1-4, 1-9 

bubble checker, Vol I: 1-6 

buses, Vol I: 1-4 

c 
capacitive loading effects, Vol I: 

2-162; Vol II: 3-134 

CMOS library, Vol II: 4-3 
application notes, Vol II: 4-9 

commands, system 
expand, Vol II: 6-10 
genpld, Vol II: 6-5 to 6-6, 6-9 to 

6-10, 6-12 
makepld, Vol II: 6-7 
rempld, Vol II: 6-10 

Compiler and programmable logic 
devices, Vol II: 6-12 

config.dat file, Vol II: 6-6 

connectivity file, Vol II: 6-4 
creating, Vol II: 6-9 

creating 
connectivity files, Vol II: 6-9 
JEDEC files, Vol II: 6-9 
programmable parts, Vol II: 6-7 
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D 

DEFINE body, Vol I: 1-4 

DELAY_EQ property, Vol I: 2-211; 
Vol II: 5-18 

description file, programmable logic 
devices, Vol II: 6-5 to 6-6 

format, Vol II: 6-14 

design flow, programmable logic 
devices, Vol II: 6-16 

directives 
LIBRARY, Vol II: 6-12, 6-13 
USER_EXPRESSION, Vol II: 5-18 

directories 
pld.sdir, Vol II: 6-12 
/tmp, Vol II: 6-10 

DISCRETE library, Vol II: 4-23 
application notes, Vol II: 4-25 

DRAWING body, Vol I: 1-4, 1-8 

E 

ECL libraries, Vol II: 5-1 
lOOK, Vol II: 5-23 
10K, Vol II: 5-3 
10KH and ANSI 10KH, Vol II: 5-15 

equations file tabs, Vol II: 6-10 

expand command, Vol II: 6-10 

10/1/89 

Index 

F 
FACT library, Vol I: 2-293 

application notes, Vol II: 2-297 

FAST library, Vol I: 2-201 
application notes, Vol II: 2-211 

files 
config.dat, Vol II: 6-6 
connectivity, Vol II: 6-4 

creating, Vol II: 6-9 
equation, Vol II: 6-10 
fusemap, Vol II: 6-5 

reading, Vol II: 6-9 
JEDEC format, Vol II: 6-4 
parts (programmable logic devices), 

Vol II: 6-8 
plds.prt, Vol II: 6-8, 6-13 

removing programmable logic 
devices, Vol II: 6-10 

programmable logic device 
description, Vol II: 6-5 to 6-6, 
6-14 

simulate.cmd 
DELAY_EQ property, Vol I:. 2-211, 

5-18 
PIN_DELAY property, Vol I: 2-297, 

2-314 
verijier.cmd, Vol II: 4-10 

FLAG body, Vol I: 1-4 

format file, JEDEC, Vol II: 6-3, 6-4 

FPGA, FPLA, FPLS, see programmable 
logic device 

fusemap file, Vol II: 6-5 
reading, Vol II: 6-9 
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Index 

G 

gate-level model, see programmable 
logic device 

GED 

and programmable logic devices, 
Vol II: 6-11 

commands 
ignore, Vol II: 6-11 
library, Vol I: 2-1; Vol II: 3-1, 

4-1 
use, Vol II: 6-11 

generating programmable logic, Vol II: 
6-5 to 6-6 

genpld command, Vol II: 6-5 to 6-6, 
6-9 to 6-10, 6-12 

and Itmp directory, Vol II: 6-10 

H 

HCMOS library, Vol I: 2-153 
application notes, Vol I: 2-161 
capacitive loading effects, Vol I: 

2-162 

\-4 

I 
IFL library, Vol II: 6-45 

ignore command, Vol II: 6-11 

implementing programmable logic 
devices, Vol II: 6-5 to 6-6 

intact fuses, see fusemap file 

interface signals, Vol I: 1-7 

I/O pins, Vol II: 6-12 

J 
JEDEC files 

creating, Vol II: 6-9 
formatting, Vol II: 6-3, 6-4 

L 
libraries 

lOOK, Vol II: 5-23 
10K, Vol II: 5-3 
10KH, Vol II: 5-15 
54 series, Vol II: 3-1 
54ALSTIL, Vol II: 3-89 
54ASTTL, Vol II: 3-71 
54FAST, Vol II: 3-171 
54HCMOS, Vol II: 3-125 
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libraries (continued) 
54LSTIL, Vol II: 3-3 
54sTIL, Vol II: 3-53 
54TIL, Vol II: 3-193 
74 series, Vol I: 2-1 
ADVPAL, Vol II: 6-33 
ALSTIL, Vol I: 2-119 
ANSI 

10KH, Vol II: 5-15 
54ALSTIL, Vol II: 3-89 
54ASTIL, Vol II: 3-71 
54FAST, Vol II: 3-171 
54HCMOS, Vol II: 3-125 
54LSTIL, Vol II: 3-3 
54sTIL, Vol,lI: 3-53 
54TIL, Vol II: 3-193 
ALSTIL, Vol I: 2-119 
ASTIL, Vol I: 2-91 
FAST, Vol I: 2-201 
HCMOS, Vol I: 2-153 
LSTIL, Vol I: 2-3 
MEMORY, Vol II: 4-29 
STIL, Vol I: 2-69 
TIL, Vol I: 2-267 

ASTTL, Vol I: 2-91 
CMOS, Vol II: 4-3 
DISCRETE, Vol II: 4-23 
ECL, Vol II: 5-1 

lOOK, Vol II: 5-23 
10K, Vol II: 5-3 
10KH and ANSI 10KH, Vol II: 5-15 

FACT, Vol I: 2-293 
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Index 

libraries (continued) 
FAST, Vol I: 2-201 
HCMOS, Vol I: 2-153 
IFL, Vol II: 6-45 
LSTIL, Vol I: 2-3 
manufacturer-supported, Vol II: A-l 
MEMORY, Vol II: 4-29 
MM74C, Vol II: 4-71 
NEWPAL20, Vol II: 6-19 
NEWPAL24, Vol II: 6-27 
PHANTOM, Vol I: 1-13 
RCACMOS, Vol I: 2-309 
SIM, Vol I: 1-25 
STANDARD, Vol I: 1-3 
STIL, Vol I: 2-69 
TIME, Vol I: 1-17 
TIL, Vol I: 2-267 
TUTORIAL, Vol I: 1-35 

library command, Vol I: 2-1; Vol II: 
3-1, 4-1 

LIBRARY directive, Vol II: 6-12, 6-13 

libutil software support package 
ADVPAL library, Vol II: 6-34 
NEWPAL20 library, Vol II: 6-21' 
NEWPAL24 library, Vol II: 6-28 

loading effects, capacitive, Vol I: 
2-162; Vol II: 3-134 

logic devices, programmable, Vol II: 
6-3 to 6-18 

LSB, see least significant bit 

LSTIL library, Vol I: 2-3 
application notes, Vol I: 2-14 
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Index 

M 
makepld command, Vol II: 6-7, 6-13 

manufacturer-supported libraries, 
Vol II: A-1 

MEMORY library, Vol II: 4-29 
application notes, Vol II: 4-34 

MERGE/DEMERGE bodies, Vol I: 1-4 to 
1-5 

MM74C library, Vol II: 4-71 

modeling programmable logic devices, 
Vol II: 6-3 to 6-18 

modifying programmable logic devices, 
Vol II: 6-8 

monostable multivibrators 
54HCMOS and ANSI 54HCMOS 

libraries, Vol II: 3-133 
54LSTIL and ANSI 54LSTIL libraries, 

Vol II: 3-11 
54TIL and ANSI 54TIL libraries, 

Vol II: 3-196 
CMOS library, Vol I: 4-9 
HCMOS and ANSI HCMOS libraries, 

Vol I: 2-161 
LSTIL and ANSI LSTIL libraries, 

Vol I: 2-14 
TTL and ANSI TTL libraries, Vol I: 

2-273 

most significant bit, Vol I: 1-6 

MSB, see most significant bit 

multi-bit signals, see buses 

multi vibrators , see monostable 
multivibrators 

\-6 

N 
NEWPAL20 library, Vol II: 6-19 

application notes, Vol II: 6-18 

NEWPAL24 library, Vol II: 6-27 
application notes, Vol II: 6-24 

NOT bodies, Vol I: 1-6 

o 
open collector and emitter technology, 

Vol I: 1-14 

ORIGIN body, Vol I: 1-7 

overwriting programmable logic device 
descriptions, Vol II: 6-9 

p 
Packager and programmable logic 

devices, Vol II: 6-13 

PAL, see programmable logic device 

PALASM program, Vol II: 6-10 

parts file, programmable logic devices, 
Vol II: 6-8 

PHANTOM library, Vol I: 1-13 

PIN_DELAY property, Vol I: 2-297, 
2-314 

PIN NAMES body, Vol I: 1-7 

pins, I/O, Vol II: 6-12 

pld.sdir directory, Vol II: 6-12 

PLDS, see programmable logic devices 

plds.prt file, Vol II: 6-8, 6-13 
removing programmable logic 

devices, Vol II: 6-10 
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programmable logic devices, Vol II: 
6-3 to 6-18 

and SCALD software, Vol II: 6-11 to 
6-13 

chips information, Vol II: 6-8 
creating 

connectivity files, Vol II: 6-9 
new parts, Vol II: 6-7 

description file format, Vol II: 6-14 
design flow, Vol II: 6-16 
implementing, Vol II: 6-5 to 6-6 
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