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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.

Contents 54LSTTL/ANSI 54LSTTL Libraries ............ 3-3
54STTL/ANSI S4STTL Libraries ............. 3-53
S4ASTTL/ANSI S4ASTTL Libraries .......... 3-71
S4ALSTTL/ANSI S4ALSTTL Libraries ........ 3-89
54HCMOS/ANSI 54HCMOS Libraries ......... 3-125
54FAST/ANSI S4FAST Libraries ............. 3-171

S4TTL/ANSI 54TTL Libraries ............... 3-193






The 54L.STTL and
ANSI 54LSTTL
Libraries

’

The S4LSTTL Library requires approximately 5694 Kbytes

of disk storage, and the ANSI S4LSTTL 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 54LSTTL and ANSI 54LSTTL Libraries
is 9.0.



54LSTTL and ANSI 54LSTTL Libraries

* 54LS00
* 541502
* 54L.S03
* 54LS04
* 54LS05

* 541.S08
* 54L.S09
* 54L.S10
* 54LS11
* 54LS12

* 54LS13
* 54LS14
* 54L815
* 54L.S20
* 54L.821

* 541522

54L.S24
* 54L.S26
* 54L827
* 54L.S28

* 54L.S30
* 54L.832

541833
* 54L.837
* 54L.S38

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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54LSTTL and ANSI 54LSTTL Libraries

* 54L.S40
* 541842
. 54L.548
* 54LS51

* 541.S54

54L.S55
* 54LS73
* 54LS74
* 54LS75
* 54LS76

54LS78
* 54L.S83
* 54L.S85
* 54L.S86
* 54L.S90

541.S91
* 541892
* 54LS93
* 54L.S95
* 54L.S96

* 54LS107
* 54L.S109

* 54L.S112
* 54LS113

* 54L.S114
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Dual 4-input NAND (30201)

4-t0-10-line decoder (30703)

BCD-to-7-segment decoder/driver

2-wide 3-input, 2-wide 2-input AND-OR-invert
(30401)

4-wide AND-OR-invert (30402)

2-wide 4-input AND-OR-invert

Dual K flip-flops with clear (30101)

Dual positive-edge-triggered D flip-flop (30102)
4-bit bistable latch (31601)

Dual X 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-OR (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

* 54L.5123

* 54L.S125
* 54L.S126
* 54LS132

54L.S133
54L.S136
54L.S137

* 54L.S138
* 54L.S139

54L.S145
54LS147
* 54L.S148
* 54L.S151
54L.S152

* 54LS153

54LS154
* 54L.S155
* 54LS157

* 54L.S158

3-6

Retriggerable monostable multivibrator with clear
(31403)

Dual retriggerable monostable multivibrators 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-o0f-8 data selectors/multiplexers

Dual 4-line-to-1-line data multiplexer (30902)

4-t0-16 line decoders/demultiplexers

Decoders/demultiplexers (32601)

Quad 2-to-1-line non-inverting multiplexer
(30903)

Quad 2-to-1-line inverting data multiplexer
(30904)
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54LSTTL and ANSI 54LSTTL Libraries

* 54L.S160

* 54L.S161

* 54L.S162

* 54L.S163

* 54L.S164

* 54L.S165
* 54L.S166
* 54L.S169

* 54LS170
* 54L.S173

* 54L.8174
* 54LS175
* 5415181
5415182
545183

* 54L.S190
* 54LS191
* 54L.S192
* 54L.8193

* 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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54L.STTL and ANSI 54LSTTL Libraries

* 54LS195
* 54L.S196

* 5415197
54L.5219
* 54L.S221

54L.5222
* 54L.S240
* 54L.S241
* 54L.S242
* 54L.S243

* 54L.S244
* 54LS245
* 54L.S251
* 54L.S253
* 54L.S257

* 54L.5258
* 54L.5259

54L.S260
* 54L.S266

* 54LS273

* 54L.S279
* 54L.S280
* 54L.S283
* 54L.S290
* 5418293

3-8

4-bit parallel-access shift registers (30602)

Presettable decade/bi—quinary counters/latches
(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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54LSTTL and ANSI 54LSTTL Libraries

* 54L.5295
* 54L.S298
5415299
5418322
5415323

* 54L.S348
54L.S353
541.S363
54L.S364

* 54L.S365

* 54L.S366
* 54LS367
* 54L.S368
* 54LS373
* 54L.S374

* 54L8377
54L.S378
54L.8379
54L.S381

* 54LS390

* 54LS393

54L.S533
* 54LS540
* 54L.S541

54L.S590
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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 1-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-latch with common enable (32502)

Octal 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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S54LSTTL and ANSI 54LSTTL Libraries

54L.S592
54L.S593
54L.S640
54L.S641
54L.S642

54L.S645
54L.S668
54L.5669
* 54L.S670
54L.S671

54L.S672
54LS674
5415684
54L.S693

54L.S699

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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54LSTTL and ANSI 54LSTTL Libraries

Application Notes

Monostable
Multivibrators

10/1/89

The 541.5122, 541.S123, and 54L.S221 models fully
support the simulation and timing behavior of a
retrigerrable multivibrator - 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 D0 and D1 must be performed.

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

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

LATCH_ERR_MODEL CLOSED;

e The first trigger edge must occur after
‘PULSE_WIDTH' ns.

e The maximum trigger frequency is
2 * RETRIG_DIVZ -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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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 (54sttl.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 (*) 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.



B4STTL and ANSI 54STTL Libraries

* 54S00
* 54802
* 54803
* 54S04
* 54S05

* 54508
* 54809
* 54810
* 54S11
* 54815

* 54S20
* 54822
* 54830
54S32
54S37

54S38
* 54840
* 54851

* 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-colilector 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
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* 54S85
* 54S86
54S109
* 548112
545132

* 548133
* 54S138
* 54S139
* 54S140

* 548151

* 548153
* 548157

* 54S158
545162
545163
545169

* 548174

* 548175

* 548181
* 545182

10/1/89

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)
1-0f-8 data selectors/multiplexers (07901)

Dual 4-line to 1-line data multiplexer (07902)

Quad 2-to-1-line non-inverting multiplexer
(07903)

Quad 2-to-1-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)

3-55
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545189
* 545194
545201
545225
545240

545241
54S244
* 545251
* 545253
* 54S257

* 545258
545260
545280
545283
545299

545373
545374
545381
545471

3-56

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-latch 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
ANS| 54ASTTL
Libraries

The S4ASTTL  Library requires  approximately

2019 Kbytes of disk storage, and the ANSI S4ASTTL 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 54ASTTL and ANSI 54ASTTL
Libraries is 9.0.



B4ASTTL and ANSI 54ASTTL Libraries

Each library contains body drawings and physical,
timing, and simulation models for the following 59
components: ‘
54AS00 Quad 2-input NAND
54AS02 Quad 2-input NOR
54AS04 Hex inverter
54AS08 Quad 2-input AND
54AS10 Triple 3-input NAND
54AS11 Triple 3-input AND
54AS20 Dual 4-input NAND
54AS21 Dual 4-input AND
54AS27 Triple 3-input NOR
54AS30 8-input NAND
54AS32 Quad 2-input OR
54AS74 Dual positive-edge-triggered D flip-flop
54AS109 Dual JKbar positive-edge-triggered flip-flop with
clear and preset
54AS112 Dual JK negative-edge-triggered flip-flop with
_ clear and preset
54AS113 Dual JK negative-edge-triggered flip-flop with
preset
54AS114 Dual JK negative-edge-triggered flip—flop with
preset common clear and clock
54AS137 3-t0-8 line decoders/multiplexer with address latch
54AS138 3-to-8 line decoders/multiplexer
54AS139 Dual 2-to-4 line decoders/multiplexer
54AS151 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

54AS5258

54AS373

10/1/89

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 D-type flip-flops with clear

Quad D-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 D-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

10/1/89



S54ASTTL Library

} O — ugzq L
54AS28 | sS4 54 AST4
(SIZE> 2 2 <) O RSO 548574 _>

(SIZE)
aD
54ASP2 | S4 A 54 %
(SIZE) RSO ) RS20
-
Q
—{ 5 PRq |—
g o N
54A5109 >
¢(SIZE)
540508 | 54 Q 54\ graeP
(SIZE) _|esoe o 528 o
(@)
— Q
54AS10 54 54 PRa
(SIZE) _|msie Qleate 17 &%
54QS112 fAs1i2
" s12Ey. P
54AS 1 s4 )__ 54
<SIZé§ _] As11 nsu O —KkaaD
(@)
54AS20 | ) o
54 54 PR ol
(SIZE)> . .) AS=0 .7540
- > 54AS113 3113
s1zey. P
— O
S4as21 | _
(SIZE> ] pam ,gl O K ap
(@)

J ;";a L
3é ’ g o )- AS114
(SIZE)> RS27, As2T 54AS114 O>

(SIZE)
. o, cL
. ' O
S4as30 | _,
(SIZE) ] pota
54AS137
54AS32 54
(SIZE)

10/1/89 3-75



54ASTTL Library

5S4
54RS138 —5, 8 gs,hs-pa‘
—11
i
15 Y.
P P
-1, 1 O
—{10,
Y3 Y3 115 YO
—18p g
S4aS133 20T a3 @ s
Y1 Y1
YO YO
5 g =
S4asisl :g_; 8; -
] —iPs0 Osp :g: g: —
— S4ASI6L > X
54AS151 - _l+ rremLE 7
(SIZE) - 5 oaRRY v RS-
- LD a L
OO0 '(—)D 8—
S4AS163
BINARY CTR
- B m
— —{be Cse "g: g; =
54AS153 — —
(SIZE) _ 54AS163 f> _}
—T R
. P T e
LD c L
O 0 ‘—O"’ 8—
= R AER
RN AAGRIER -
—11s B |- —{P>e Ose —-gf gf —
-—10s _> —In} o -
i 54AS169
e N piad T
_ | T RI e
ot * & 5 v RERED
I1gp Y © LD
—roe O
8
3-76 10/1/89




54ASTTL Library

S4AS174
—n o —Ds Qs—
54 —{py o
54AS174 faima 2
s12e> . P o2 2F —%o Oﬁ-
—|Pe Qe[ 5405240
o —> (SIZE)>
O o S54AS240
O — D O —
S4AS175 ] O QO —
Qqf— - —
e o 3D S
54AS17S | 82 a2p ~ —
(SIZE) > 32 3R oe oc
QO ={Dg Q) O Q Q
06 oo
oS QD
© —>
54AS241 E
(SIZE)
54A5241
[aF] >
54AS181
54A/S51682
PO
P,
QPsa 6D
54RS5182 Crnz - - B2,
Crwr = Y1
Gy-p Crx[— 1 —
e HCNNM OEL
T [@)
S4AS195 54913243 54?33243
A B
aseD __lz:l__ ~{As Bal_
— -—A Bal
oo 54AS243 o A
54AS195 K (SIZE)> Tdae  Bal—
EA EB EA EB
S O 1 O 1
CL

10/1/89 3-77



B4ASTTL Library

S54AS244
(SIZE)

S54RS258
(SIZE)>

=
O O O O

54A5373
(SIZE) IF

HERENEN
°
N

%]
o
o
u
TTTTTTHI

ar
I

S4RSES1
(SIZE)

AS374
5405374
(SIZE>

Littttd
o
EY
o
&
TTTTTTTI

ar

1
e
f

S54AS2S3
(SIZE)

54A5533 53
(SIZE)

HEREREN

ar
l

AS2 —na wl—

S4Q5257 Y
(SIZE) 10

oy v
™

TJEe Yer— 54AS534
_;’(? (SIZE) -+

INENEEEN

gR
1

3-78 10/1/89



S54ASTTL Library

54AS573 54 ]
—{D? Q7 —J AT B7
—p Ql— —{Dg Qst —|RB Bs
2o B of R
s4pss73 _|E i Y la,Bly Tas B
(SIZE) —Dz Qp}- —] A2 Ba
—{Dy Qg — 54AS648 — - AL Bi
oF —{Dag Qa— (SIZE) —Sea —{ Ro Be
sAB
&) —E o qsm —~;RB
O DIR E —{>BA
—'saB
o — sBA
S4ASST4 DIR E
—1D7  Q7— QO
—n _ o} —D Qg}—
S4 — n: o:—
ASS74 — Dy Qqf— 54AS821
S4ASST4 > o oi= —pg  eal
(SIZE) — Dg 02 = - Da QB —
— D, Q— —D [¢] o —D? Q7
OE —De  Qof— S4 ~{bs o
O AS821 —{Ds Qst—
B W 18 &
D3 Q33—
o :32 o2
-} L
, o B &
—in Qo —>g
54RASS88 ¢
(SIZE> 5anS823
—{Dg Qgl—
5 Do i
-] —Jpg &
o 54 r_ —Ibs Qgf—
AS823 — D4 Qa}—
54a5823 b —Joa o3F
(SIZE) QCE —{Dpa oz~
54ASE23 —Dy] Qi
54AS623 la ™ B CLR OF —Da Qal—
7 ? -
AN, B _IAs Bs +_ O 0O _>
| ‘/<] | —|As Bs[_ q
S4AS623 —{ R4 Bal. CLR OE
(SIZE) —{As Bal O O
- R2 Bal
~AL B1
EA EB Jae Be|_ 0
O PR
Al > S4ASB43
[ O —pe ool
—|D; Q71—
S4ASE45 - gg gg:
54AS645 Jar ™ B —ps Q1
™ o A 54ASB43 —lps a3l
—f Bl _las Bs[ (SIZE) —Ipa  azf
54ASE45 o OS] o -
3 . ) —ID Qal—
(SIZE)> ez B2 e "8
a1 B[ —E
DIR E —{ e Boi— Aoe
ro DIR E CLR
O O

10/1/89 3-79




B54ASTTL Library

S4RSEE7

S4ASBES

54A/5873
(SIZE)

S4RSB7T

S4ASES7
BINARY CTR

-

S0

g P

S4RSBTT
A TS

82 QaMSB
S9

wﬁEz Br-a|

—LSByn
=

INEEEEEE]

(0.0

(0.0)
oA
ﬁ
O

ITrrrrhl

o V PEFSERRY §
592
PTTTTTH

:

;

S4ASE82

S54AS1034
(SIZED

S4AS8TT
T8iTs B

GMSB

Tt

(00000000H000000600)

3-80

10/1/89




ANSI 54ASTTL Library

7 & N
— & « — 54A510
= S4ASOB L ]
- wE E -
540528  cicon ] > - 10 =
(SIZE) _ — T
— -y o
&
— >1 = 54AS11
- S54ASB2 [y
- 2 E -
1 - N -
54AS02 _] > N S4ASLL
(SIZE) S4nsa2 - -
, ]
- N
- &
1 — & : -
—|__s4ms84 > 540520 ] L. T|__S4nsze
(SIZE)> | S50 _
= —
— o,
54ASB4 ! 7 > i
(SIZE) | S4nsa4
pus v . Py
- < - & - —
54AS21 _ - 54AS521
_ L, (SIZE) o s4aS24 -
— &
. S4n528 | _ -
— - =
R A = | i ===
. ] 4 =1 -
S4ase8 - . 54AS527 _ N T N
| (SIZE) _] — ]
] - _
p— g

10/1/89 | 3-81



ANSI 54ASTTL Library

— & Ncg  DMUX _h1c3 xY
] - N N
54aS30 N - 2 ok 13 &
(SIZE) _} I e Y G A1 i e s
3 54AS137 sansizr 4P sansizr 4
S4AS30 _ g> gz g t
| 1~ N EN 1k
8 op
- >1
B 54332 a _FX 7 4 BINOCT b
— — N -
st Aohes Tz S
540532 1| gummn i A
(SIZE)> — 54A5138 54AS130 3 54AS138 3 b=
- —~ & 2k 4 & 2
N 1P~ B EN 1P~
— B> - 2P
- DMUX S XY a3k
s 5495139_é}sg gi_f 2R
—>c1 1 1~
S54AS74 _| S4RS74 N S54AS139 - S54ARS199 -
(SIZE> &P < @ EN e
MUX
Ng NEN
—17 — -2 a
AS109 _ ¢, S4Rsies . a}e"
(SIZE)> —? s4as151
N IK =N 545151 g -
NR (SIZE> s =
—4
-3
1%
Ng -
15 — -1°
S4AS112
54R/S112 »
cs1ze>- P o
- iK [ —~1
R — a}sg
] 54AS153 [
54A5153 Nen
s (SIZE) _]3
-'J 1J ocee :f - EN MUX
S4AS113 1, ¢y S4AS1I3 da GL
(SIZE) N 54AS157 [
— 1K Y
EN  MUX gt B
GL —
RC.L S54AS1S7 S4AS157 [ ] —
(SIZE) —
54AS114 S4AS114 [ —1 —_ |
(SIZE) WNg = —1
— 1K ~N -
3-82 10/1/89




ANSI 54ASTTL Library

EN MUX
GL
. 54AS158 [ R
i B cL
jlﬂ‘ P < S4AS174 [
S4AS158 54AS1S8 | _ — 1D =
(SIZE) - N _ [
1 - S54AS174
I -~ L (SIZE) —] L
N — —
CTRDIV1G ] B
3CT=45 |— R
c1L
CS/2, 3 4+ S4ASL7S [
54AS161 54AS161 81 ~
1,50 81 - —{iD
S4AS17S 54AS17S |
t41 — (SIZE) | | N
— =
t21 - 1D |
ci13 — ] >~
CTRDIV16 — =
=0
=15 |~
4 ALY
e-15cP |
—I> C5/25 3, 4+ nd giScs -
<P=Q> b
S54AS163 ] S4AS163 o) > Te-iscol
1,50 @ L cI
. | 54AS181 [
—p
21 = -~ Q
54AS181
— c13 4 ALU
@-15cP |
CTRDIVLE n2 B-15CG 1
M1rLOAD] o) 3t 5‘:_?5’0% -
CTRDIV1E FBECOUNTa cI
M1£LOAD] M4 CDOWN S4AS181 [
M2CCOUNT3 Gs 3, SCT=15
M3CUP2 G6 4, 5CT=D 1P 83
m:nom:s s 21355 6+/C7 —Q
» =1
54AS169 e baase- i "
231 5s 6+/C7 54nS169 [ —Q —
214y 56— 1:7D 83 | : z 21
54AS169 _ t43 | B
—E.'m l—- —iP £13
] t23 — —a —

(3 5]

10/1/89

3-83




ANS| 54ASTTL Library

— EN1
N

EN2
54AS2043
CPG —
HNcra cP -[ «Vi «
Nce3
N ENL > av
54a5182 1 2 sensiaz Ilile
2 cpl co2 |- 5405243 54AS243 [ -[ « « ]-
cG
jm co1 - (SIZE) _[4_ VL q ‘_]_
8‘1;0 COD | > av « -« ]_
-« -« ].
EN
54AS5195 S4nS244
‘ =N = > Vv
S4AS244 S54RS244 _
] A A
—2,3p — -
—J2,3p - — -
—J1,3r
13k
NEN MU
— 2
EN ] z} G ?
r—|— 54A5249 : 17
‘°'| EN | 54AS251 g v
54AS240 54AS240 - P> V P (s12Ey g S4ng251 v
(SIZE)> __{ > v F | L - g
—2
— ki
— N —e
S CB I ] <8
S4AS241 54AS241 S54R8241 54AS253 r—
(SIZE> > v - D> V |- 5405253 Nen X
(SIZE> _]3 ™ D>
—lﬂl EN 02 V et
54AS241 54A5241 —a 54AS257 [
] - — =4
EN MUX[> —
] = = — G1 -
— — 54AS257 54AS257 [ —
(S1ZE> ) — -
I V
3-84

10/1/89




ANS! B4ASTTL Library

N EN
1 —{Cl
EN mxD —]54ALSS33 [
54AS258 |J —i p Yk
EN MxD -1 N
G1 —1 V >~ b
S54AS5258 S4RS258 [ 54ASS33
(SIZE> _[1 N (SIZE)> N
3 v b §
. b
— =
: o - =~
EN
Ci
54AS373 [ E’}n
, -0 > Vv s4aS534 [
- - 1D D v ~
- =N
. .
54ASS534
(SIZE) s
— | — ~
— — =N
EN
c1
54AS374 r—l =
i D>V 54AS573 [
— —|iD > Vi
5485573 —
(SIZE) -

10/1/89 3-85



ANSI 54ASTTL Library

54A9574 [ 3EN1CBAI
—1D D v +_ SENEﬁﬁBJ45 ,__
- — «VL < <—]-
- — > 2v
] G3 < <
- - 3EN1CBAR]
_ 3EN2CABI < <1
54AS645 S4ASE4S [
- — (SIZE) [He&ViI < <« J--E <« <lr
- — > av
< <r
EN
C1 < < T
54AS500 [
—{ 1D > \VA T(— 6[]-
p— P
NEN <« <
e P> T
?gxzaa 54AS560 - ~
g
G3
— e 3ENLCBA1
3EN2CAB3J
=N C4
— N
54AS648 [
% <> »1 S 4D «»
54AS623 [ vi § 1 ]
v g <l = T
€ €T 5405548
Neng (SIZE)> - <k
—{EN2 € <
S54ASE23 __154AS623 [~ > P
(SIZE) HeV1 <« < €T ;_
T T = il
< <
ging “ir
< < —
il "
Te <l
3-86 10/1/89




ANSI 54ASTTL Library

54AS823
(SIZE>

54AS843
(SIZE)

c1
54A5821 [

. D> Vi

—

CTRDIV2S6
1
a} Mg
154, 5CT=0
S4A5867 G4 3 45 SCT=255
GS
CE/1s 45 5-/3s 4, 5+
CTRDIV256 BR
1 ") S54ASB67 |
M
] 3 o |
1, 4, SCT=D i
3y 4, SCT=255 {_ | [
S
CE/1» 41 5~/31 4) 5+
2R . —
S54ASB67 |
e T
— |
CTRDIVZESE
1
a} Mg
1, 4, 5CT=0 ﬁ-
S54AS869 G4 3 4, SCT=255

GS
CE/L1s 4 5—/3rv 4, S+
@) BR

54869 . [

2, 6D =

cmmuzss '
1+ 4 SCT:
3 4 SCT—
CS/I. 4y 5~/3s 4, 5+

-{gsn

10/1/89

3-87




ANSI 54ASTTL Library

EN

c1

R
54AS873 [
—Hmw > VIl

[PORT CONTROLLER3
3\ 2 S4ASE7? S
—eJ 77 [ srcs S SeRses2
9P 4/5/6> N cps
-1> a9 C10/7R '_ﬂ ces
] . I‘J cPS
N
>1 1=0 =1 Y & €07 [—
135¢3/5) 1z3as N cea cos
134,11 347¢1/3>18D 1204  35|- 54AS882 Neea B
T|Zg3 _39pces2>1eD [@sas4ny cea cos |-
9d¢1/3/5) 33-}5 Z34 P- Nepa
A cea col |—
0= <> - Ncr1
= <> N cpg
54AS877 = T N2
= <> —cI
=1 1=0 =1
+17¢3/5)> +2Z17
11601 16}cism10D 124
Tlzis _iStces2>ien _kes2/4xvir >
Vac1/3/5) 1518 Z16 — S54AS1034 -
=1 1=8 =1
}14¢ass) 1z14
% sramie 124,
1< ? K b -1 —
&34 R [8 RN sgestess [ D> |
—Z11l  11{¢4/5/6>18D
- -
— 4 ALY . B
-] e-15cP |
—] 2 8-15CG - |
. - M31 ew=a>2 E
4 ALy — e e-15co
o-15cp | B CI
o @-15CG | L| S4ASEAL [
M3 ew= 2] o
o €8l
54ASBBL H &f @-15co a -
54AS881 [ —p ca3
—~P Q |
—a —
—p
S t23 |
~p
—a €13 |

3-88 10/1/89



The 54ALSTTL and
ANSI| 54ALSTTL
Libraries

The 54ALSTTL Library requires approximately 3363 Kbytes

of disk storage, and the ANSI S4ALSTTL 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 li-
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 (*) 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.
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* 54ALS00
54ALSO01
* 54ALS02
54ALS03

* 54ALS04

54ALS05
* 54ALS08
54ALS09

* 54ALS10
* 54ALS11

54ALS12

54ALS15

* 54ALS20
54ALS21
54ALS22

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

54ALS33
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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
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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)
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54ALS163

54ALS164
54ALS165
54ALS166
54ALS168

54ALS169
54ALS174
54ALS175
54ALS190
54ALS191
54ALS192
54ALS193
54ALS240
54ALS241

54ALS242

54ALS243
54ALS244

54ALS245

54ALS251
54ALS253
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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

10/1/89
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54ALS257
54ALS258
54ALS273
54ALS299

54ALS323

54ALS352
54ALS353

54ALS365
54ALS366

54ALS367

54ALS368
54ALS373
54ALS374
54ALS520
54ALS521

54ALS533

54ALS534

54ALS538

54ALS540
54ALS541

10/1/89

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-latch 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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54ALS563
54ALS564

* 54ALS569

* B54ALS573

* 54ALS574

54ALS575

* 54ALS576

* 54ALS580

54ALS623
* 54ALS640

* 54ALS645
54ALS648
54ALS652
54ALS677
54ALS688

54ALS804
54ALS805
54ALS808
* B4ALS857
* B54ALS873
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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

10/1/89

Dual 4-bit D-type edge-triggered flip—flop (37106)

Dual 4-bit D-type edge-triggered flip-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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The 54HCMOS and
ANSI 54HCMOS
Libraries

The S4HCMOS 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.
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54HCO00
54HC02
54HCO03
54HCO04
54HCO08

54HC10
54HC11
54HC14
54HC20
54HC27

54HC30
54HC32
54HCA42
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-t0-10-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 JX 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

10/1/89

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-t0-8 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

3-128

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 multivibrator

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

10/1/89

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

1-0f-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-latch 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 multivibrators
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

54HCA4052
54HC4053

3-130

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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54HC4066

54HC4075
54HC4078
54HC4316

54HCA4351

54HCA4352

54HCA4353

54HC4514

54HC4538
54HCTO00

54HCT02
54HCTO04
54HCT32
54HCT138
54HCT240

54HCT241
54HCT244
54HCT245
54HCT280
54HCT373

10/1/89

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-t0-16 line decoder/demultiplexer with address
latch

Dual monostable multivibrator

Quad 2-input NAND gate

Quad 2-input NOR gate

Hex inverter

Quad 2-input OR gate

3-to0-8 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-latch with common enable
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54HCT374
54HCT640
54HCT643
54HCT688
54HCT670

54HCU04

3-132

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

10/1/89
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Application Notes

Monostable
Multivibrators

10/1/89

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 D0 and D1 must be performed.

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

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

LATCH_ERR_MODEL CLOSED;

o 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 The delay calculations for the timing and simulation
Effects 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 / 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 S0pF. 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 (SOpF) 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 (SOpF) - min_delay (no load) / 50

The following examples show the delay and drive
calculations for a 54HC00 and an 54HC74.

54HCO00 Data Book: | typical delay (50pF) = 9
maximum delay (50pF) = 18
typical drive = 0.13
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54HCO00 Calculation:

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

54HC74 Calculation:

10/1/89

typical delay (no load) =9 - 0.13 * 50 = 2.5
maximum delay (no load) = 2.5 * 18 /9 = 5.0
minimum delay (50pF) =9 /2 = 4.5
minimum delay (no load) = 2.5 /2 = 1.25
maximum drive = (18 - 5) / 50pF = 0.26
minimum drive = (4.5 - 1.25) / 50pF = 0.065

From these calculations, the min/max delay for the
54HCO00 timing model is 1.25/5.0, and the min/max
drive for the timing model is 0.065/0.26. The
min/typ/max delay for the S54HCO00 simulation
model is 1.25/2.5/5.0, and the min/typ/max drive for
the simulation model is 0.065/0.13/0.26.

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

typical delay (no load) = 18 - 0.13 * 50 = 11.5
maximum delay (no load) = 11.5 * 35/ 18 = 22.36
minimum delay (50pF) = 18 / 2 = 9.0

minimum delay (no load) = 11.5/2 =5.75 .
maximum drive = (35 - 22.36) / 50pF = 0.253
minimum drive = (9.0 — 5.75) / 50pF = 0.065

From these calculations, the min/max delay for the
54HC74 timing model is 5.75/22.36, and the
min/max drive for the timing model is 0.065/0.253.
The min/typ/max delay for the S4HC74 simulation
model is 5.75/11.5/22.36, and the min/typ/max drive
for the simulation model is 0.065/0.13/0.253.
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The 54FAST and
ANSI 54FAST
Libraries

The S4FAST Library requires approximately 2271 Kbytes of

disk storage, and the ANSI S4FAST 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
(*) 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.



B54FAST and ANSI 54FAST Libraries

* 54F00
* 54F02
* 54F04
* 54F08
* 54F10

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

* 54F86
* 54F109

* 54F112
* B4F138
* 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 1-line data multiplexer (33902)

Quad 2-to-1-line non-inverting multiplexer
(33903)

Quad 2-to-1-line inverting data multiplexer
(33904)
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54FAST and ANSI 54FAST Libraries

54F161
54F163

54F164
54F169
* 54F174

- * B4F175

54F181
54F182
54F189
54F190

54F191
* 54F194
54F219

- * 54F240

* 54F241

* 54F242
* 54F243

* 54F244
* 54F245
* 54F251

* 54F253
* 54F257

* 54F258

54F273
* 54F280

10/1/89

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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* 54F283

54F323
* B54F352
* 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-latch 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
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The 54TTL and
ANS| 54TTL Libraries

rﬁ‘he S4TTL Library requires approximately 1171 Kbytes of

disk storage, and the ANSI S4TTL 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

s * 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 Gated full adders
5481 Gated full adders
* 5482 2-bit binary full adders (00601)
5494 4-bit shift registers
* 54116 Dual 4-bit latches (01503)
54120 Dual pulse synchronizers/drivers
* 54121 Monostable multivibrators (01201)
* 54123 Dual retriggerable monostable multivibrators with
clear (01203)
54128 50-ohm line driver
* 54150 1-0f-16 data selector/multiplexer (01401)
* 54154 ’ 4-t0-16 line decoder/demultiplexer (15201)
54159 4-t0-16 line decoder/demultiplexer
54176 35-MHz presettable decade counters/latches
54177 35-MHz presettable binary counters/latches
54179 4-bit universal shift registers
54185 Binary-to-BCD converter
54198 8-bit bidirectional universal shift registers
54265 Quad complementary output elements
54273 Octal D-type flip-flop
54376 Quad Ik flip-flops
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Application Notes

Monostable
Multivibrators

3-196

The 74121, 74122, and 74123 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 D0 and D1 must be performed.

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

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

LATCH_ERR_MODEL CLOSED;

e The first trigger edge must occur after
‘PULSE_WIDTH’ ns.

e 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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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:

e Motorola

® RCA

e National
‘e 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 cMoOs Library is 9.0.



CMOS Library

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

4000UB Quad 2-input NAND

4001B Quad 2-input NOR

4002B Dual 4-input NOR

4006B 18-bit static shift register

4008B 4-bit full adder

4011B Quad 2-input NAND

4012B Dual 4-input NAND

4013B Dual D flip-flop

4014B 8-bit static shift register

4015B Dual 5-bit static shift register

4016B Quad analog switch/quad multiplexer

4017B Decade counter/divider

4018B Presettable divide-by-N counter

4019B Quad AND/OR select

4020B 14-bit binary counter

4021B 8-bit static shift register

4022B Octal counter/divider

4023B Triple 3-input NAND

4024B 7-stage ripple counter

40258 Triple 3-input NOR

4027B Dual X flip—flop

4028B BCD-to-decimal decoder

4029B 4-bit presettable up/down counter

4030B Quad exclusive-OR

4032B Triple serial adder
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4034B
4035B
4038B
4040B
4042B

4043B
4047B
4049UB
4050B
4051B

4052B
4053B
4060B
40668
4067B

4068B
4069UB
4070B
4071B
4072B

4073B
4075B
4076B
4077B
4078B

10/1/88

8-bit universal bus register
4-bit shift register

Triple serial adder

12-bit binary counter
Quad latch

Quad NOR R-§ latch
Monostable/astable multivibrator
Hex inverter/buffer

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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4081B
4082B
4093B
4094B
4098B

4099B
4160B
4161B
4162B
4163B

4174B
4175B
4502B
4503B
4504B

4508B
4510B
4511B
4512B
4514B

4515B
4516B
4517B
4519B
4520B

Quad 2-input AND

Dual 4-input AND

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

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 inverter/buffer

Hex 3-state buffer

Hex TTL 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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4526B
4528B
4529B
4530B
4532B

4538B
4539B
4549B
4551B
4552B

4555B
4556B
4557B
4559B
4562B

4572UB
4584B
4585B
4599B
4724B

40085B
40103B
40105B
40109B
40161B

10/1/89

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 multivibrator
Dual 4-channel data selector/multiplexer
Successive approximation register

Quad 2-input analog mux/demultiplexer
64 x 4 bit static RAM

Dual binary to 1-of-4 decoder

Dual binary to 1-of-4 decoder

1-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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40162B Decade counter with synchronous clear
40163B Binary counter with synchronous clear
40174B Hex D flip-flop

40175B Quad D flip-flop

40192B A BCD up/down counter

40193B Binary up/down counter

4-8
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Application Notes

Monostable
Multivibrators

10/1/89

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 D0 and D1 must be performed.

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

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

LATCH_ERR_MODEL CLOSED;

e The first trigger edge must occur after
‘PULSE_WIDTH’ ns.

e 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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Successive To use the timing verification model for the 4549B
Approximation or 4559B successive approximation registers, the
Registers Timing Verifier’s directive file (verifier.cmd) must in-

clude the directive:

LATCH_ERR_MODEL CLOSED;
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The DISCRETE
Library

rﬁ‘he 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:

4BIT CONNECTOR
ANALOG GND
ANTENNA
ATTENUATOR
BATTERY

CAPACITOR
CHASSIS GND
CONNECTOR
DIODE

EARTH GND

FUSE

GND
INDUCTOR
INTERLOCK
LAMP '

LED

LOOP ANTENNA
MULTITAP 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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DISCRETE Library

Application
Notes

10/1/89

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 pullup or
pulldown resistor.
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The MEMORY and
ANS| 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

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

2114AL-1 1024 x 4 static RAM

2147H-1 4096 x 1 static RAM

2148H-3 1024 x 4 static RAM

2164A-15 65536 x 1 dynamic RAM

24510 256 x 4 bipolar PROM

24841 1024 x 4 bipolar PROM

24S81 2048 x 4 bipolar PROM

24SA10 256 x 4 bipolar PROM

27128 16384 x 8 EPROM

2716-1 2048 x 8 EPROM

27256 32K x 8 EPROM

2732A-2 4096 x 8 EPROM

27512 ‘ 64K x 8 EPROM

2764-2 8192 x 8 EPROM

27C256 32K x 8 EPROM

27C64 8K x 8 EPROM

27LS18 32 x 8 bipolar PROM

27L.S19 32 x 8 bipolar PROM

27513 512 x 4 bipolar PROM

27S13A 512 x 4 bipolar PROM

275181 1024 x 8 bipolar PROM

27S181A 1024 x 8 bipolar PROM

275185 | 2048 x 4 bipolar PROM

27S185A 2048 x 4 bipolar PROM

27519 32 x 8 bipolar PROM
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275191 2048 x 8 bipolar PROM
27S19A 32 x 8 bipolar PROM
27521 256 x 4 bipolar PROM
27S21A 256 x 4 bipolar PROM
27S25 512 x 8 bipolar PROM
27S25A 512 x 8 bipolar PROM
27827 512 x 8 bipolar PROM
27528 512 x 8 bipolar PROM
27S28A 512 x 8 bipolar PROM
27S29 512 x 8 bipolar PROM
27S29A 512 x 8 bipolar PROM
278291 ‘ 2048 x 8 bipolar PROM
27S291A 2048 x 8 bipolar PROM
27833 1024 x 4 bipolar PROM
27S33A 1024 x 4 bipolar PROM
27541 4096 x 4 bipolar PROM
27S41A 4096 x 4 bipolar PROM
27543 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
28542 512 x 8 standard PROM
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28S86A
285166
51C256L-15
51C64L-12
74F410

745188
745288
74S387
AMS9122-25
AM9128-70

AM9150-20
AM93L422
AM9864-2
CY7C122-15
CY7C150-15

CY7C166-25
CY7C167-25
CY7C169-25
CY7C185-35
CY7C235-30

CY7C263-35
CY8C166-25
CY8C185-35
F1600-55
HM4864-2

4-32

1024 x 8 standard PROM

2048 x 8 standard PROM

256K x 1 CHMOS dynamic RAM
64K x 1 CHMOS dynamic RAM

16 x 4 RAM with register stack

32 X 8 PROM

32 X 8 PROM

256 x 4 PROM

256 x 4 static R/'W RAM
2048 x 8 static R/'W RAM

1024 x 4 static R/'W RAM
256 x 4 static RAM

8192 x 8 EEPROM

256 x 4 static R/'W RAM
1024 x 4 static R/'W RAM

16384 x 4 static R/W RAM
16384 x 1 static R/'W RAM
4096 x 4 static R/'W RAM
8192 x 4 static R/W RAM
1K x 8 CMOS PROM

8192 x 8 PROM

16384 x 4 static R/'W RAM
8192 x 4 static R/W RAM
65536 x 1 CMOS static RAM
65536 x 1 NMOS RAM

10/1/89



MEMORY and ANSI MEMORY Libraries

HM6116-2 2048 x 8 CMOS RAM
HM6167 16384 x 1 CMOS RAM
HVI6264P-15 8192 x 8 CMOS static RAM
HVI6514-5 1024 x 4 CMOS static RAM
IDT7130L-90 1024 x 8 cMoOS 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
M5M4C1000P-10 1024K x 1 dynamic RAM
MCM10474-15 1024 x 4 static RAM
MCM10474-25 1024 x 4 static RAM
MCM6164-55 8192 x 8 HCMOS static RAM
MCM6664-15 65536 x 1 dynamic RAM
NMC2142A 1024 x 4 static RAM
TC511002-10 1024K dynamic RAM
TC5517B 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
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Application Notes

Static RAMs The static RAM models work for both a
cs*-controlled write cycle 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 1/0 pins.
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(SIZE)> 24TPWR DWN] (SIZE) 24CPKR DWNJ
_E>c21 CCoL1 ‘E>021 £CoL3
G24 G24
-[ & bescaz ‘[ & [Dascaz
23,21D 4N 23, 21D 24N
TMS4164-12 51C64L—-12
— A 22D A v —{ A: 22D 2] v —
J RAM B4Kx1 RAM B64Kx1
20015721 —28D15/21
- ) - 2
— Agssas — Agssss
—{zepe 2100 —|zene2100
[>C28ROWI > C20 CROW3
2164A-15 G23/CREFRESH ROW3 MCMBE64-15 G23/CREFRESH ROW3
(SIZE) 24CPUWR DWNI (SIZE) 24CPWR DiiN3
-E>cz.1. cCoL 3 ‘E5C21 cCoL1
G24 G24
I .4 [Saacaa & P -]
23,210 F4EN -[ 23, 21D 2N
2164A-15 N
— As 22D AYy MCME664—15
- Ay 22D AV |-
4-58
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RAM 256Kx1
—20017/21D8
i RAA IMGx 1
~——{2ED18/21
. Coins j t
: 2009/21D8 3 o
> C20 CROW3 AL BaEETS
51C256L—-15 G23/tREFRESH ROW) -
(SIZE) 24CPLR DWNI -
~>C21CCOL] o
= >C20 tROWI
MSMAC 1 0@BP- 10 NGaa, tREFRESH ROWI
& (SIZE> 24tPWR DWNI
>ca1rcoLa
23, 21D SN G24
51C256L-15 N
— Ay 22D A v - >m
. 23, 21D N
M5M4C100P—10
A ” —{ A 220 Ay
—{=en17/2108
RAM 4 _
—{=en17,21D8 . 2 .
— -] Q5s1a nig
- e | -
— Qsa1a3| —
- Hocas o 3 o
— _E%zaxmn—:rnssu ROW3 - FrsaTTS
—|=2epa 2100 24CPWR DWN3 -
> C2BLROWI >caiccoLa -
G23/LREFRESH ROW3 G4 =
24LPWR DWNI oy
MSM44C256P—1@ N>C21ccoLa N TCS11002-18 _E >Czo .
i _E ¢SIZE) 24PWR DWN3
= caircoLa
2 23,210 “'ﬂ > 2
_t _ Ngas
23,210 . e M4 40(:255,:, I N
Ngas - -
MSM44C256P T A 22D 23, 21D FyraY]
1 —10 —Vas  AZ6r TCS11005-10
-[ A 22D N — A, 22D Av L
- V25 A1Z26 1 |
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_lz=g RAM 256Kx39
z37
dz3s
—z3s
1734
1z
738 RAM 256Kx9 lza1
Z37 —|z=>
Z36 NZ3g
Zas Nzaa
Z34 NZ4ayL
Z33 NZ42
Z32 = TMS4256E8—-15 l—l
zat
Z30 30 < 20D38,/21D8
Z39 31
Z42 32
Z41 33 a0
za2 34 SE5Taq
TMS4256E9~-15 3s 262144
I 35
30 - 28D9/2100 37
a1 38 -} 2epi7.21D8
32 39 5> C2atROWI
a3 a ) gg -4 G23/CREFRESH ROW1
3 S -t 24rPUR DUNT
TMS4256E9—-15 as 262144 40 - C21cCOL3
36 B -Leaa
a7 40 F 23c22
38 - 280172108 4 s P
39 C20 CROW1 ~ 23, 21D | 24EN
39 -+ G23/CREFRESH ROW1 4 L 23c23
35 -1 24LPWR DWNI a24 &
49 -5 c21c00L3
£ 43 4+ A 22D
g pGad 44 - A, 23D
aat 2 — z44 AV -
a1 £ 535,210 34eN
41 + 23c23 Z43
24 & TTas AZ4S
43 + Ay 22D
44 - Ay 23D -1 e
Z44 Ay ~
Z43 —H o
s AZ4s
" PPN
i PP
—H o
—H o
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FPROM 4296x8 EPROM 4@36x8
—1} —{ 11 |
] - AV
] AV I— T Ay —
. L - 23 [
— 2 — 2 [
— Phmes 3 prmssiy -
. - AY —
—fio EEROH 27322 - Ay -
1\ B132xB - -
. —1 e) — 9
] gaﬁ%{ -t tPGM3 -t tPGMI
] 27322 2732A-2
AMSBE4-2 —
(SIZE) -—‘QJ
i FPROM 6192%6 FPROM 8192x8
N 2 |61 , . i
-tca CWRITE] - . Av [
1EN CREAD] - AY AV [~
] aMgBB4-2[ - - 23 —
12T Az Cr7Cc263-35 1] >hpim - 59-5-?-9123 —
-] — AV —
] - Av —
—o)CY7C263|  {o)CYTCEE3
NEN NEN
oM 20 8132x8 B8192x8
_ 48x8 _kzpnon 2048x8 " _f
- L - -
- av -
- AV [ Av [~ - — Av
_ -] AY |~ - AV — — AV —
] - AY - — Av —
— a — B Av |~ - m aAv —
- (=T - (PmaTa - 2 - o AVl
2716-1 — av - — r’*arsu - PfBMay -
- - Av |- 27C64 - - v —
o) 2716-1 | 1a) 2716-t 3 .
—kVPPI —{cirPs - -
-[Epcm -L:PGHJ — o) 27C64 —{ ) 27CB4
— tupPP3 — PP
A &en N &N NepeMa NcpeMa
N & N
Iy EN - & EN
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FPROM B192x8 EPROM B152x8
o FY- X - 12)
- - Av —{12 _EPROM —[13 _EPROM
- av - - A ™ samexe | 17| sz7eexe
— - Av [— — - Av |
- 2] - L) gg - - A - gv L
- — — — v v =
- ¢feEm | ("BEay |- — - av
2764-2 ] 3 A 3 P 3 A
7 Z av - pPazmer 3 rr=mrfiy -
Te)2764—2 To)area—2 27cass ] . AV I
7/ 7 ]
Y i e 3 |avcass | O | 2vcess
—e —e
N g -N 2 —clera —clera
N EN in EN -E £PGM1 -t £PGM1
N ¥ N &
==
— w— a o
= = oyl o o
- i - oA O | 5% | | £EE5h
— o — gg fe — — AY [—
_ _ — - . A
3 rPmmes d rress av - - av b o av -
— — v — — av -
2rizs ] - ] . . avr
_ _ _ . Av -
_ - 2712 - Phesss - rreSsay s
o) 27128 —e) 27128 - - v -
—{tuPP1 ]tvera — — 27512
R [PGM] R tPGM2 - 27512 :
N & EN . & EN 1Y ¥
N —
L y & IEN
4 5P g PN 2
- - gg - PROM 256x8 PROM 256x8
-] AV — — AV — -7 AV 7 AvY —
- — av - — — av [
_ ® . P _ 2 _ A
- pP=wmr J ety E 3 )rss - oPzss Av -
27256 ] - Av |- 28L22 - - Ay —
— ~ — - AV I~
-~ — —e —9 av
d | 2tass | 3 | a2v=ss 28L22 28L22
— 8 =L R
—jLUPP] —{LUPP] & &
~[ tPGM1 -[ LPGM] EN -N EN
N & [N N & [N
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PROM S512x8 PROM 512x8
—8 av - —B Av — PROM 32x8 _4mon 32x8 |
- - Ay I~ 4 AV — o A
— A — —
— - AV [~ — Sad- -1 PR3 AV [
— Sa-2. ] 2 av | aL - AV -
2sL42 - [ o — AV [~ z7Lsig —° ° AY
— — aY — AV |-
_] _] pAAY av —
—o —o Av =
N
HNEN NEN = - EN
27519
28L42 26L42 27LS18
—~3 \ PROM 1024xB PROM 32x8 PROM 32x8
— av —
] — av — — gv —
— T (%] 7 ] vI—
— 2 -1 2A31 — 231 AV
4 (e zrsis - AV
—3 \ PROM 1824x8 — gg —
1 ! o ) NeN NeEN
- L0 —t>c1 28RES ars19 27s19
— oz
- Y Y
-] N EN
:G ~ip s PROM 32x8 PROM SEZBV =
28RBS |1 28ReS [ — _ avi— v
A[ID |- 1 52 — Ya2 avl
N & _ <]} _] 31 Av —
- EN - 27s1sA ] - A
aAv -
N 1D 1=0 A N Av -
I — | EN EN
| Al vy a27s19A arsisA:
| ,DROM 256x4 DROM 256x4
— — AV — aAv -
_] _ av -
- [} —] " -
A A AV
- (= - (=S avf-
PROM 32x8 PROM 32x8 . -
—4 AL — —4 ag — 27521 —a —a
— ) - [%) AQ —
0 ¢far o (3 Rs -
—o —8a AQ —
27L.si8 AS - 27s21 27sai1
ﬂ =
A en A en AQ — i & [EN _-: & |EN
27LS18 27LS18
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.
- Asty
PROM B12xB6|
8 -
PROM 256x4 PROM 256x4 o
-7 — — MNsi
b Av - AV [~ — NR1
- ° - 0 AYIC - g et
- ¢P=sm - PP=m v . - 3
3 . e Nip 1=0| [V
e -8 27525
27s21A — 2t 27525
b Al vi-
27s21A 27sa21A - & o —
- =t
4w = len 1D 1_z| —
i
PROM S12x4 PROM 512x4 B
—8 —8 —
— AV~ — Av [~
— o — av [~ —
-] e . av —
~ »fsiI - sesdavl
27313 = ] FPROM S12x8
Hz e -°
~Nen NEN 41 5
27513 27513 -1 ¢Psi1
PROM 512x8 ]
—Jle —
- —o
— Ns1
PROM S12x4 PROM S12x4 - ® Hr1
—8 A —8 A - AstT —>C1
- - — v
- 3 o vF - N )
— A ] A [— . N EN
— 511 — 511 ay (— 27S25A 0 iD I=8
27513A - nEh [27S25A
- _ —>C1 A{\D v
— —B n
—ﬁEN NEN N
27s13A 27s13A
-
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PROM S12x8 PROM 512x8 PROM S12x8
-8 —8 AV — —18 AV
- _ ] Av -
- = a2 3 lae Ay
— 5.8 —] MAsIT - VesiT Ao -
[PRoM 5Ix8] | st 27529 — Av
ik - ] = v
. —o 2 o v
_ >t
- N Y
- (4.0 A 2 EN ENE
— 511 27529 7529
— ~ip 1=a| =N
27527 _lg 7557 [
- Al1D v [
N ry PROM 512x8 PROM 512x8
N —6 av— —8 AV [~
Nip 1=0 — - . a4
efocl | . — R_g_ — a 8_ Ayl
30| T EE
| 27528A — — AV [~
. B -0 —ra v
B -NEN - EN
— 27S29A 27S28A
PROM S12x8 PROM 512x8 PROM 1824x4 PROM 1824x4
—8 -8 A — —9 —9
. AS — — Ag - AV = AV —
] — A — -1 - AV —
— (a2 — a2 L — — av —
— 511 — 511 ao -1 Sa2 -1 \p- 2. AV I
27528 — — Ag [ — ( 82T —
— — Py 27533 —
- — Ae - ] =
1@ 1° —lo —a
A en 2eN 27533 27533
27528 27528 N g™ AN g|EN
- N
PROM 512x8 PROM S512x8 PROM 1824x4 PROM 1824x4
—|B Ae |- —8 Ao -8 ~9 B
—] . ag |- -~ av [~ — Av
-] MASLT | MS51T ao |- — $a.2 — Sa.2. AV -
27528A — — AL — — ( 8= —
— - AS 27S33A — -
e e A = -] =
— - -
—e 2
2len ]EN 27533A 1/ 27s33A
27s28A 27s28A B EN N & EN
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PROM 2848x4 PROM 2048x4
—{10 —{19) A
- AV |- — Avi
. - AV
PROM 256x4 PROM 256x4 275185  — A soo - LA 0=
—7 AQ —7 AQ - _ _
— — AS — . -
- ° - o for ] |ersies | ] [avsises
- Ph=ss - (f=y —e —o)
745387 - - N EN N EN
—Ta —eo
745387 745387
_h R PROM 2848x4 PROM 2048x4
'H &leN i & EN —{10) — 10| Av
Av - Av [
. ] A
- 0 — av —
PROM 1824x8 PROM 1824x8 27s1854 — ra 5047 - pPoeem
— —9 - —
— — R - — —
p— — ﬁ =8 — —
- e AV - ] Ay e e -
T - "2 [ 7" ‘arsiesA| | ‘27sissA
— — AvY - N EN N EN
27s181 ] - Ay
—lo —lo
PROM 2B48x8 PROM 2048x8
27s181 27sisl — — oy E
—& [N —]& |EN — AV - AY
— ] —] _] av -
- - -~ - Rg —
N N — =] - A B8 Ay —
avseay o (B2 _ Ay =
PROM 1024x8 PROM 1024x8 o) 27s2a1 o) 275291
= = Hg —~ -] —
— — Av [~ ] _
— AV — Aav — N &N N & |EN
=] a2 =] a2_ AV [~
— ie=s — a3 gV |—
27s181A ] 7] Y PROM 2048x8 PROM 2248x8
—e o A -1 —t zv
- ] v -
275181A 275181A 5 AV . 2:]7 t
=l = o ormir = “au%‘rgg -
- N 7 -1 (204
2 n 27s291A J - WF
-] —
e )27s2s1A| lg)27s291A
3 ale 4 &l
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PROM 48S6x4 PROM 4296x4 PROM 256x4 PROM 256x4
—11 —{11) —7 —7
=] - AV (— = AV [— — AV [~
3| “r3| =E Jbee | 3 bets BF
— - AV [— - (=S - (=S av -
O e - f“m%s' - -
27s4l f — 24510 —® —o
] 27541 — 27541
it i 24510 24510
- EN e EN
& A & N & |EN .\ & |EN
PROM 4036x4 PROM 4096x4
—i —1 PROM 256x4 PROM 256x4
- — AV — =7 —7
- AV I~ AV [~ ] AV [~ Av I
. J A j P _ e AVE
- Va2 4 a2 - (f=s 4 (P=s avE
27s41A | 4235 ] 4255 - -]
— — 245A18 —@ —le
j,, ) 27541 | o J 27s41A
N glen N glen 24sA10 24SA10
2 -
- N
i~ & |EN 2 & |EN
PROM 4936x8 PROM 40956x8
—{11) —{1 0 AY —
— — Av - PROM 1224x4 PROM 1024x4
— AV [~ — Av |— —a —s
- - Ay — — AV [~ — Av
i O, e AvE - ] fy
-1 »nA i — . v
A  (fe=ay = La e 51 A B AV
— — 24541 -
_ 27543 —la) 27s43 ] P
8/ )/ 24541 24541
i &|EN N &|EN N Py EN N 2 EN
. -
PROM 4296x8 PROM 4896x8
—10 - =1 AY
- 1 AaAv |— PROM 2B48x4 PROM 2048x4
— AV = — AV — —{10 —{10 A —
. . av - - - A4
30, | 3L, aF = vl | AvE
- Fn T e — - - AV
—] P11 — 4T AV — 2 _ - =2
27543 _| - f o 24381 — (P EBaT -
—e) 27s43a | Tlp) 27s43A - le4ss: - |e4ss1
—3 —0
— EN -
=4 & & [EN A e e
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o =edexe| | RRon 2‘3“:":_ PROM S12x8 PROM 512x8
— — AvV — —8 AV —18 Av —
. AV [~ T gv — - ] Av (—
- 2 - 2] 23 - N V- - 2 vk
] Asprr ] Aspar v = =] 511 ] AV I
27s191 - e a8s42 o 7 A
v AV —
. ] o e AvI—
—{a) 275181 | _4a) 275181
NEN -NEN
E alen E & len 28542 28s42
PROM 1024x8 PROM 1824x8
SPROM 1824x8 PROM 1224x8 —9 —8
— — — — Q L
] == 3| LavF 3| L EYE
- AV AV [~ T ooa- = A AV~
J e | 3 peiYE 3™ | d(™%8¥E
28S86R
— — ﬁ — — -
28L86A =, 4 av = —|a —le A
SBLEEA 864 28s86A 28s86A
—& |en & |en 3% 0
— — N N
3 3 . :
PROM 2848x8 PROM 2248x8
PROM 256x6 PROM 256x8 P . gg —
-7 AV ——7 AV [~ 7 AV — — AV —
3 . 4 E - . A
— 2 - 2 — ? - 2 [
. a - A=2=- AV — aAv
seLaza - [ [ =°aE sesies o] [ 2% 1 (™ ek
P =i av o) zes185 | o) 2
28LA22 28LAZ2 18 —[e/ 285186
- & 3 EN -
EN &eN 3 & i & |EN
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745188

745288

CY7C235-30

PROM 32x8

L]
D
g

b
2

745188

b 1il111

TTTTTTTT

PROM 32x8

tfe

11111
D

b
2

745288

PROM 1824x8
=)

b bLIILIII]]11

L1i11

2

EN
745288

TYTTITTI

9PROH 1024x6

Litllirgl
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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
Cc157
C192

C373
C374
C902
C910
Co14

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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DelofR pesafin cise 192
% g BCD CTR Dy a
Y7 Y7 cisz —|Dso0 Os-o/— —D; Q:—
c42 —Is-s Y5 — Y5 w e -0 Qy [—
Ys — Ys — — Qo b—
va 2 va e 58 °
ol ma | RE S
O 1
Y1 Y1 LD L
Y® Yo O 1
() c3r3 L
p PR q}— ~—D? Qo
T o I §F
C74 - c373 cara o ol
(SIZE)» (SIZE) —e —ps Qs}—
—-jnz Oa—
o 90 :gx g:.:
O o (.} a
O
E o
O
c374
—{D Qt— —.g? g.'_
C374 cav4 o]
(S1zer _H _Es 83_
—ps  Qg}—
""Dﬂ 02_
Cc154 o —p; a3
O —IDg Qg}—
P o
[®)
cse2
(SIZE)
—Da Qs
—{D2 Qga
TS
I o~
a I -
co1e ca10 RAH
(SIZE) i) TJA0s
Cl57 —112 - —-RD;
(SIZE> —rez Aso WECS  —lADa
O —r1, wf- ! JAB:
N
WE CS
—I1g Yof— oo
—185 ¢

9
caL4 :
(SIZE)
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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 ECL 10K Library is 9.0.
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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—OR/exclusive-NOR
Dual 4-5-input OR/NOR

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 MTTL-to-MECL translator

Quad MECL-to~-MTTL translator

Dual latch

Dual D-type master-slave flip—flop

Dual multiplexer with latch and common reset
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10133
10134
10135
10136
10137

10141
10145
10153
10154
10158

10159
10160
10161
10162
10163

10164
10165
10166
10168
10170

10171
10172
10173
10174
10175

10/1/89

Quad latch

Dual multiplexer with latch
Dual JK master-slave flip-flop
Universal hexadecimal counter
Universal decade counter

4-bit universal shift register
16 X 4 register file

Quad latch

Binary Counter

Quad 2-input multiplexer

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

8-line multiplexer

8-input priority encoder
5-bit magnitude comparator
Quad latch

9 plus 2-bit parity generator/checker

Dual binary to 1-of-4 decoder (low)
Dual binary to 1-of-4 decoder (high)
Quad 2-input multiplexer/latch

Dual 4-to-1 multiplexer

Quint latch

5-5
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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 inverter/buffer

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

1K x 1 RAM

4-bit ECL/TTL inverting bidirectional transceiver
with latch

5-bit ECL/TTL inverting bidirectional transceiver
with latch

10/1/89
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Application Notes

10115 Quad Line
Receiver

10/1/89

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

e As a differential line receiver (Version 1)
e As a non-inverting translator (Version 2)

e 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-1..0>*’ (the
pin directly opposite the ‘V’ pin) through a
REPLICATE body. No REPLICATE body is needed for
SIZE=1B.

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 1is connected to pin
‘A<SIZE-1..0>’ of the part (the pin directly opposite
the ‘V’ pin). No REPLICATE body is needed for
SIZE=1B.
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10116 Triple Line
Receiver

10125 Quad
MECL-to-MTTL
Translator

10216 High-Speed
Triple Line Receiver

Receiver/Translator
Modifications
10115
10116
10125
10216
5-8

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).
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The 10KH and
ANSI 10KH Libraries

The ECL 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 ECL data books.

The release level of the ECL 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

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:

e As a differential line receiver (Version 1)
® As a non-inverting translator (Version 2)

o 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
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10116 Triple Line
Receiver

Receiver/Translator
Modifications

10115
10116

10/1/89

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=1B.

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 1is connected to pin
‘A<SIZE-1..0>’ of the part (the pin directly opposite
the ‘V’ pin). No REPLICATE body is needed for
SIZE=1B.

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



10KH and ANSI 10KH Libraries

DELAY_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_EQ property on the simulation model
primitives.

Use the DELAY_EQ 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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The 100K Library

The 100K 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 ECL 100K Library is 9.0.



100K Library

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

100101 Triple 5-input OR/NOR

100102 Quint 2-input OR/NOR with enable

100107 Quint exclusive—OR/NOR

100112 Quad driver with enable

100113 Quad driver

100114 Differential line receiver

100117 Triple 2-wide OR-AND/OR-AND-invert

100118 5-wide 5-4-4-4-2 OR-AND/OR-AND-invert

100122 9-bit buffer

100123 Hex bus driver

100124 Hex TTL-to-ECL translator

100125 Hex ECL-to-TTL translator

100126 9-bit backplane driver

100130 Triple D-type latch

100131 Triple D-type flip-flop

100136 4-stage counter/shift register

100141 8-bit shift register

100142 4 x 4 content addressable memory

100145 16 x 4 read/write register file

100150 Hex D-type latch

100151 Hex D-type flip-flop

100155 Quad multiplexer/latch

100156 Mask-merge

100158 8-bit shift matrix

100160 Dual parity generator/checker
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100163
100164
100165
100166
100170

100171
100179
100180
100181
100182

100183
100255
100422
100474

10/1/89

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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100K Library

Application Notes

100114 Hex
TTL-to-ECL
Translator

5-26

The three body versions of the 10114 hex
TTL-10-ECL translator can be used in three ways:

e As a differential line receiver (Version 1)
e As a non-inverting translator (Version 2)
e 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-1..0>*’ (the
pin directly opposite the ‘V’ pin) through a
REPLICATE body. No REPLICATE body is needed for
SIZE=1B.

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=1B.
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100K Library

100125 - Hex
ECL-to-TTL
Translator

Receiver/Translator
Modifications

100114
100125

10/1/89

The 100125 hex ECL-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 TTL~to-ECL Translator
Hex ECL-toTTL 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.
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Modeling
Programmable
Logic Devices

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

10/1/89

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

6-5
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6-6

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:

simulator_primitive_filename (optional argument)
PLD_description_filename (required argument)
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
o Providing a user—friendly interface

o Performing extensive error checking

10/1/89
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User Interface

Makepld

10/1/89

Three shell programs are provided to create and ma-
nipulate PLDs:

e makepld Make PLD
e genpld Blow fuses (program device)
e 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 a new, 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:

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

e 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.

e 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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Genpld

10/1/89

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:

e 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

Genpld uses several temporary files in the /tmp 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/ULTRIX
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:
e PLD name
e 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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Programmable
Logic Devices and
Scald Software

Graphics Editor
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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

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.

/0 pins that are programmed as inputs must be
driven by external gates for simulation purposes.
/0 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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Timing Verifier

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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I
PLD Description File Format

device_name (* must be in lower case *)
:AND_TERMS
SIZE_AND ({size} (* number of and gates *)
"SIZE_INPUT {size}:{skip}(* input + feedback *)
INPUT_NAME ({signalname}(* input + feedback in fuseaddress order *)
FUSE_STARTADDRESS {fuseaddresses}(* e.g., 1712 *)
FIXED (* for proms *)
OUTPUT_NAME {signalname}

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

:CONTROL_TERMS
SIZE_AND ({size}
SIZE_INPUT {size}: {skip}
INPUT_NAME {signalname}
FUSE_STARTADDRESS ({fuseaddresses}
NONE
OUTPUT_NAME ({signalname}

:SPECIAL_FUSES
RANGE={fuseaddress..fuseaddress}: {skip}:
{input_signame<bitsubscript> or constant}:
{output_signame<bitsubscript>}: {floatvalue}: {O or A}

SINGLE={fuseaddress}: {input_signame<bitsubscript> or constant}:
{output_signame<bitsubscript>}: {floatvalue}

Figure 6-1. PLD Description File Format
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Remarks

10/1/89

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 O 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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Design Flow

third-party

software >

makdpld

PLD
MODEL

user-created
source file

download to
programmer

=,

Valid
software

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.



NEWPAL20 Library

Application Notes

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

e The NEWPAL20 library requires the libutil
software package; this package is installed in
the /u0/tools or lusrivalid/tools directory.

e Please refer to the Programmable Logic Devices
User’s Guide at the front of this section.
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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 NEWPAL24 Library is 9.3.



NEWPAL24 Library

Application Notes

6-24

The library contains body drawings and physical,
timing, and simulation models for the following 40

components:

6L16A
8L14A
12H10
12L10
12P10

14H8
14L8
14P8
16H6
16L6

16P6
18H4
18L4
18P4
20C1

20H2
20L2
20L8
20L8A
20L8B

20L10
20L10A
20L10B
20P2
20R4

20R4A
20R4B
20R6
20R6A
20R8

20R8A
20R8B
20RS4
20RS8
20RS10

20S10
20X4
20X8
20X10
22P10A

e The NEWPAL24 library requires the libutil
software package; this package is installed in
the /u0/tools or lusrivaliditools directory.

e Please refer to the Programmable Logic Devices
User’s Guide at the front of this section.
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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:

e Advanced Micro Devices
o Altera

e Lattice

e Monolothic Memories

e 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
MMI 20RA10

Lattice GAL20V8A
AMD PAL22V10

TI TIBPAL22VP10-25M
MMI AMPAL23S8
MMI PAL32R16

MMI PAL32VX10
Altera EP300
Altera EP600
Altera EP900
TI TIBPALR19LS

e The ADVPAL library requires the libutil soft-
ware package; this package is installed in the
/uOltools or /usr/valid/tools directory.

e Please refer to the Programmable Logic Devices
User’s Guide at the front of this section.
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ADVPAL Library
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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
825101
825103
825105
825151

825153
82S153A
825155
825157
825159

825161
825167

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

e The IFL library requires the libutil software
package; this package is installed in the
luOltools or /usrivaliditools directory.

e Please refer to the Programmable Logic Devices
User’s Guide at the front of this section.
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IFL Library

XLABELX
825100
| '-‘I:Ls
] ;g XLABELX
12 e L 825105
— %10 Fg - 1Is
825109 18 FIC — 114
- %7 FS - —] 12
— IS Fa — I Eol_
q1s 1 —Iie Ee
—3s Feof- JI3° Fs|-
—Is 825105 Jdig Fai-
12 Iy Fal-
51 ~Isg FEal-
-1 -0 ] Is F1 |—
~Ia Fgl-
CEx — %3
O by
XLABELX 113
Bas1el —>cpl':,o€,,,
—114
- 13
- %12 F XLABELX
- =11 4 ol
I Esi 825151
825101 1 FIC Bigf
p— Is F2 . -5 BQ —
I = Fil- I3 Bg |-
— 14 Fg — - IS B? —
I 825151 115 Be[C
I3 17 B
iy 15 B3 =
I gg
CEx Bl
5 o
XLABELX
825103 XLABELX
s 825153
Jr1i3 B
12 Fel- 1, BB
—I1y F7ij- —1s B |-
It FSE 825153 i Bk
825103 =B o 13 BiC
—HI7 F3i— J 1 Bal
—Ig Fa[- —Ii Baj
~4Is Fi}- —Ia Bip-
- %4 Fol- Bol-
Iz
Iy
—Ip
CEx
10/1/89 6-41



IFL Library
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Additional Libraries

The 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 LMA 9K

C6000 MCA1200
CDC6000 MCA2500
FGC MCA2800
HCA6300 MCA2900
LCA 10K SCX3MU

LCB 15 TISC






Index

Index

ANSI libraries

Numbers
100K library, Vol II: 5-23
application notes, Vol II: 5-26

10K library, Vol II: 5-3
application notes, Vol II: 5-8

10KkH library, Vol II: 5-15
application notes, Vol II: 5-16

54 series libraries, Vol I1I: 3-1
S4ALSTTL library, Vol II: 3-89
S54ASTTL library, Vol II: 3-71
S4FAST library, Vol II: 3-171

S54HCMOS 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
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10kH, Vol II: 5-15
54ALSTTL, Vol II: 3-89
S4ASTTL, Vol II: 3-71
S4FAST, Vol II: 3-171
54dcmMos, Vol II: 3-125
S54LstTL, Vol II: 3-3
54stTL, Vol II: 3-53
s4tTL, 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

100K library, Vol II: 5-26

10K library, Vol II: 5-8

10KH and ANSI 10KH libraries,
Vol II: 5-16

S4HCMOS and ANSI 54HCMOS
libraries, Vol II: 3-133

S4LSTTL and ANSI 54LSTTL libraries,
Vol II: 3-11

S4TTL 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



Index

application notes (continued)
HCMOS and ANSI HCMOS libraries,
Vol I: 2-161
IFL library, Vol II: 6-40

LSTTL and ANSI LSTTL 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

-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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Index

D

DEFINE body, Vol I: 1-4

DELAY_EQ property, Vol I: 2-211;
Vol 1I: 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
100Kk, 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
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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
verifier.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



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 /tmp 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

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
1/0 pins, Vol II: 6-12

J

JEDEC files
creating, Vol II: 6-9
formatting, Vol II: 6-3, 6-4

L

libraries
100K, Vol II: 5-23
10K, Vol II: 5-3
10KH, Vol II: 5-15
54 series, Vol II: 3-1
54ALSTTL, Vol II: 3-89
54AsTTL, Vol II: 3-71
S4FAST, Vol 1I: 3-171
54ucmos, Vol 1I: 3-125
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libraries (continued)
54LstTL, Vol II: 3-3
54stTL, Vol II: 3-53
54tTL, Vol II: 3-193
74 series, Vol I: 2-1
ADVPAL, Vol II: 6-33
ALSTTL, Vol I: 2-119
ANSI
10KkH, Vol II: 5-15
S54ALSTTL, Vol II: 3-89
S4ASTTL, Vol II: 3-71
54FAsST, Vol II: 3-171
54Hcmos, Vol II: 3-125
S54LstTL, Vol II: 3-3
54stTL, Vol II: 3-53
s4tTL, 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
ASTTL, Vol I: 2-91
cMos, Vol II: 4-3
DISCRETE, Vol II: 4-23
EcL, Vol II: 5-1
100K, 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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libraries (continued)
FAST, Vol I: 2-201
HCMOS, Vol I: 2-153
IFL, Vol II: 6-45
LSTTL, Vol I: 2-3
manufacturer-supported, Vol II: A-1
MEMORY, Vol II: 4-29
MM74cC, 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
STTL, Vol I: 2-69
TIME, Vol I: 1-17
TTL, 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

LSTTL library, Vol I: 2-3
application notes, Vol I: 2-14



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

MM?74C 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

S4LSTTL and ANSI S4LSTTL libraries,
Vol II: 3-11

S4TTL and ANSI S4TTL libraries,
Vol II: 3-196

CMOS library, Vol I: 4-9

HCMOS and ANSI HCMOS libraries,
Vol I: 2-161

LSTTL and ANSI LSTTL 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

multivibrators, 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, 1/0, 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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Index

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
modeling scheme, Vol II: 6-4
modifying, Vol II: 6-8
overwriting previous descriptions,
Vol II: 6-9
PLD description file, Vol II: 6-5 to
6-6
removing, Vol II: 6-10
tabs in PALASM equation file, Vol II:
6-10
programs
PALASM, Vol II: 6-10
user interface, Vol II: 6-7 to 6-10

PROMS, see programmable logic
devices

properties
DELAY_EQ, Vol I: 2-211; Vol II:
5-18
PIN_DELAY, Vol I: 2-297, 2-314
SIZE, Vol I: 1-7
and programmable logic devices,
Vol II: 6-4
and TAP bodies, Vol I: 1-6
WIRE-GATE, Vol I: 1-15
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R

RCACMOS library, Vol I: 2-309
application notes, Vol I: 2-314

reading fusemap files, Vol II: 6-9

registers, successive approximation,
Vol II: 4-10

removing programmable logic devices,
Vol II: 6-10

rempld command, Vol II: 6-10
REPLICATE body, Vol I: 1-7

S

SCALD software and programmable
logic devices, Vol II: 6-11

SIGN EXTEND body, Vol I: 1-7

signals
interface, Vol I: 1-7
vectored, Vol I: 1-4

SIM library, Vol I: 1-25
SIM_DIRECTIVES body, Vol I: 1-9

simulate.cmd file
DELAY_EQ property, Vol I: 2-211;
Vol II: 5-18
PIN_DELAY property, Vol I: 2-297,
2-314

Simulator
and programmable logic devices,
Vol II: 6-12
directives, USER_EXPRESSION, Vol II:
5-18



Index

SIZE property, Vol I: 1-7
and programmable logic devices,
Vol II: 6-4
and TAP bodies, Vol I: 1-6

SLASH body, Vol I: 1-7

software support, libutil package
ADVPAL library, Vol II: 6-34
NEWPAL20 library, Vol II: 6-21
NEWPAL24 library, Vol II: 6-28

STANDARD library, Vol I: 1-3
STTL library, Vol I: 2-69

successive approximation registers,
Vol 1I: 4-10

SYNONYM body, Vol I: 1-8
and MERGE bodies, Vol I: 1-5
and NOT bodies, Vol I: 1-6

system commands
expand, Vol 1I: 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

-

tabs in PALASM equation file, Vol II:
6-10

TAP bodies, Vol I: 1-6
TIME library, Vol I: 1-17

TIME_DIRECTIVES body, Vol I: 1-9

Timing Verifier and programmable
logic devices, Vol II: 6-13

/tmp directory, Vol II: 6-10

TTL library, Vol I: 2-267
application notes, Vol I: 2-273

TUTORIAL library, Vol I: 1-35

U

unprogrammed devices, see
programmable logic devices

use command, Vol II: 6-11

USER_EXPRESSION directive, Vol II:
5-18

user interface programs, Vol II: 6-7 tc
6-10

\'}

VALID A SIZE PAGE body, Vol I: 1-9
VALID B SIZE PAGE body, Vol I: 1-9
vectored signals, Vol I: 1-4
verifier.cmd file, Vol II: 4-10

W

WIRE-GATE property, Vol I: 1-15
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