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Valid Component Libraries 
MCA12 Library 

MCA12 Library 

Release 4.2 is the first complete release of the MECL 
10,000 Macrocell Gate Array Library. 

The MCA12 Library requires approximately 3.1 MBy of 
disk storage on the S-32. It contains bodies, physical, 
timing, and simulation models for the following 167. 
components: 

BOUT 
GOl 
G02 
G03 
G04 
GOS 
G06 
G07 
GOS 
G09 
GlO 
Gll 
Gl2 
Gl3 
Gl4 
GlS 
Gl6 
Gl7 
GlS 
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G20 
G21 
G24 
G2S 
HOl 
H02 
H03 
H04 

HOS 
H06 
H07 
HOS 
H09 
HlO 
Hll 
Hl2 
HlS 
Hl6 
Hl7 

output pad body (non-bidirectional) 
2-input or and gate 
2-input or and gate 
2-input or nand gate 
2-input or nand gate 
3-input or gate 
3-input nor gate 
3-input and gate 
3-input nand gate 
2-input (active low) and exclusive or gate 
2-input or exclusive or gate 
2-input exclusive or and gate 
2-to-l mux 
2-to-l mux with enable 
latch 
latch with dual enables 
transceiver--or gates 
transceiver nor driver, and receiver 
driver 2-input or gate 
driver 2-input nor gate 
4-input or gate 
or/and gate 
2S ohm 2-input or gate driver 
2S ohm 2-input nor gate driver 
3 & 4-input active low and/nand gates 
4-input or and/nand + 3-input and/nand 
2-wide 2-input or and/nand + 2-input or and/nand 
2-input active low and exclusive or + 2-input 
exclusive or gate 
7-input or/nor gate 
2-wide 2-input or 4-input and/nand gate 
6-input or and exclusive or gating structure 
6-input or and exclusive nor gating structure 
2-wide 2-input active low and exclusive or/nor 
exclusive or and/nand 
4-input exclusive or 
4-input exclusive nor 
2-wide 3-input active low or/nor 
6-input or and or/nor gating structure 
3-wide 3-2-2 and or/nor 
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H18 
H27 
H31 
H33 
H34 
H35 
H40 
H41 
H42 
H43 
H52 
H54 
H57 
H58 
H59 
H60 
H61 
H62 
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H64 
H65 
H66 
.H67 
H69 
H71 
H72 
H73 
H75 
H77 
H78 
H81 
101 
I02 
103 
I04 
I05 
I06 
I07 
I08 
I09 
IlO 
Ill 
I12 
I13 
I14 
IlS 
Il6 
I20 
IO PAD 
M13 
M14 
Ml9 

Valid Component Libraries 
MCA12 Library 

5-input gating structure 
3-wide 3-3-3 input and or/nor gating structure 
D flip-flop with reset and 2 clocks 
2-bit latch with 2 enable inputs 
latch with a 2-input data mux and 2 enable inputs 
dual latch 
dual 2-to-1 mux with column select 
dual 2-to-1 mux 
dual 2-to-1 mux with common enable and select inputs 
2-wide 2-input or 2-to-1 mux 
full adder 
half adder 
4-input gating structure 
4-input gating structure 
dual 4-input active low and/nand gates 
dual or and/nand gates 
dual 2-wide 2-input or and/nand gates 
dual 2-input active low and exclusive or/nor gates 
4-input active low and/nand gate 
2-input or 2-input active low and/nand gate 
2-wide 2-input or and/nand gate 
2-input active low or exclusive or/nor gate 
latch 
2-to-1 mux 
4-input exclusive or gate 
full adder 
half adder 
3-wide 3-2-2 active low and or/nor gate 
3-wide 3-input and or/nor gating structure 
D flip-flop with 2 clock inputs 
D flip-flop with differential clock and data 
dual 2-input or gates 
dual 2-input nor gates 
dual 2-input and gates 
dual 2-input nand gates 
dual 2-input nand gates 
dual 2-input (active low) nand gates with select 
dual or nand gates with select 
3-input (active low) and/nand gate 
or and/nand gate 
or and/nand gate 
2-input (active low) and exclusive or/nor gate 
2-to-1 mux with dual selects 
latch with dual enables 
latch with dual enables 
3-output and gate 
3-input and/nand gate 
dual differential line receiver 
input/output pad body (bidirectional) 
12-input or/nor gate 
12-input or and/nand gating structure 
or exclusive or + and or exclusive nor gating 
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Valid Component Libraries 
MCA12 Library 

structures 
M20 4-wide 4-input active low and or/nor gating structure 
M21 4-wide 3-input active low and or/nor gating structure 
M22 4-wide 3-input and or/nor gating structure 
M23 4-wide 3-3-2-1 and or/nor + 2-input exclusive or/nor 

gate 
M24 6-wide 3-2-2-2-2-3 input and or/nor gating structure 
M25 5-wide 2-2-3-3-3 input and or/nor gating structure 
M26 5-wide 1-2-3-4-4 and or/nor gating structure 
M28 3-wide 4-2-3 input and or/nor + 2 wide 2-3 and or/nor 
M29 4-wide 5-3-4-2 input and or/nor gating structure 
M30 4-wide 4-3-2-1 and or/nor + 5 input active low 

and/nand gate 
M32 D flip-flop with a D-input mux and 2 clocks 
M36 4-to-1 mux with enable 
M37 4-to-1 mux with active low enable 
M38 4-to-1 inverting mux with enable 
M39 dual mux 4-to-1 and 2-to-1 
M44 1-of-4 decoder (active high) 
M45 1-of-4 decoder (active low) 
M46 1-of-4 decoder (active high) 
M47 1-of-4 decoder (active low) 
M48 priority encoder 
M49 priority expander 
M50 full adder 
M51 full adder 
M53 full adder + half adder 
MSS 8-input gating structure 
MS6 9-input gating structure 
M68 4-to-1 mux 
M74 full adder 
M76 6-wide 3-2-2-2-2-3 input and or/nor gating structure 
M79 1-of-4 decoder (active low) 
M80 4-to-1 mux with enable 
001 2-input or and gate 
002 2-input or and gate 
003 2-input or nand gate 
004 2-input or nand gate 
005 3-input or gate 
006 3-input nor gate 
007 3-input and gate 
008 3-input nand gate 
009 2-input (active low) and exclusive or gate 
010 2-input or exclusive or gate 
011 2-input exclusive or and gate 
012 2-to-1 mux 
013 2-to-1 mux with enable 
014 latch 
015 latch with dual enables 
016 transceiver--or gates 
017 transceiver nor driver, and receiver 
018 driver 2-input or gate 
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019 
020 
021 
024 
025 
TOl 
T02 
T03 
T04 
T05 
T06 
T07 
T08 
T09 
TlO 
Tll 
T12 
T13 
T14 
T20 
WIRED 
WIRED 
WIRED 
WIRED 
WIRED 
WIRED 
WIRED 

Valid Component Libraries 
MCA12 Library 

driver 2-input nor gate 
4-input or gate 
or/and gate 
25 ohm 2-input or gate driver 
25 ohm 2-input nor gate driver 
dual 2-input or gates 
dual 2-input nor gates 
dual 2-input and gates 
dual 2-input nand gates 
dual 2-input nand gates 
dual 2-input (active low) nand gates with select 
dual or nand gates with select 
3-input (active low) and/nand gate 
or and/nand gate 
or and/nand gate 
2-input (active low) and exclusive or/nor gate 
2-to-1 mux with dual selects 
latch with dual enables 
latch with dual enables 
dual differential line receiver 

2 OR 2-input wired-or body 
3 OR 3-input wired-or body 
4 OR 4-input wired-or body 
5 OR 5-input wired-or body 
6 OR 6-input wired-or body 
7 OR 7-input wired-or body 
8 OR 8-input wired-or body 

APPLICATION NOTE 

This section describes some important usage notes. 

1. Special Bodies 

Several special models have been created to 
generate the proper Motorola (LOGCAP) netlist. The 
WIRED OR bodies must be used to represent wire-tie 
connections. The IO PAD body should be used to connect 
bidirectional signals to the package pins. And, the 
BOUT body should be used to connect non-bidirectional 
signals to the package pins. These bodies are 
equivalent to Figure 4-2, page 79 of the Motorola 
Macrocell Array CAD Design Manual. 

2. Packaging 

All drawings must be packaged prior to executing 
the LOGCAP interface program (glogcap). GLOGCAP is a 
physical interface program and requires the Packager to 
package the pertinent cells together. 
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Valid Component Libraries 
MCLDL Library 

MCLDL Library 

There have been no changes in the MCLDL Library since 
Release 3.3 

The MCLDL Library requires approximately 0.26 MBy of 
disk storage on the S-32. It contains bodies and physical 
for the following components from the McLDL (United 
Technologies) Highland gate array cells: 

AND2 
AND3 
A021 
AOI21 
AOI22 
BUFll 
BUF12 
BUF13 
BUF21 
BUF22 

BUF31 
CGDVR 
CIDVR 
CODVR 
CSDVR 
CTRL 
DFF 
DFFAC 
DFFAP 
DFFAPC 

DFFSC 
DFFSP 
DL 
DLC 
DLP 
INVl 
INV2 
INV3 
INV4 
IWPDVR 
NAND2 
NAND3 
NAND4 
NAND8 
NOR2 
OAI21 
OAI22 
OR2 

2-input 
3-input 
3-input 
3-input 
4-input 
buffer -
buffer -
buffer -
buffer -

AND 
AND 
AND-OR 
AND-OR-INVERT 
AND-OR-INVERT 
true and complement outputs 
true (2 parallelled) and complement 
true (3 parallelled) and complement 
true and complement (2 parallelled) 

buffer - true (2 parallelled) and complement 
(2 parallelled) outputs 

outputs 
outputs 
outputs 

buffer - true and complement (3 parallelled) outputs 
CMOS I/O driver 
CMOS input buffer 
CMOS output driver 
CMOS bidirectional I/O driver 
three-state output controller 
D-type flip-flop 
D-type flip-flop 
D-type flip-flop 
D-type flip-flop 

and clear 

with active high asynchronous clear 
with active low asynchronous preset 
with active low asynchronous preset 

D-type flip-flop with active high synchronous clear 
D-type flip-flop with active low synchronous preset 
data latch 
data latch with active high clear 
data latch with active low preset 
inverter 
inverter-2 parallelled 
inverter-3 parallelled 
inverter-4 parallelled 
special-purpose input buffer 
2-input NAND 
3-input NAND 
4-input NAND 
8-input NAND 
2-input NOR 
3-input OR-AND-INVERT 
4-input OR-AND-INVERT 
2-input OR 
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osc 
SROO 
SRll 
TDlDVR 
TGDVR 
TlDVR 
TODVR 
TS2 
TSDVR 
TSil 
TUlDVR 
XNOR2 
XOR2 

Valid Component Libraries 
MCLDL Library 

crystal-controlled oscillator 
S-R latch - NANO implementation 
S-R latch - NOR implementation 
TTL input buffer with pull-down 
TTL 1/0 driver 
TTL input buffer 
TTL output driver 
three-state buff er 
TTL bidirectional 1/0 driver 
three-state inverter 
TTL input buffer with pull-up 
2-input exclusive NOR 
2-input exclusive OR 
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Valid Component Libraries 
AMD1850 

AMD1850 Library 

Release 4.4 is the first complete release of the 
AMD1850 Library. 

The AMD1850 Library requires approximately 1.5 MBy of 
disk storage on the S-32. It contains bodies and physical 
for the following 200 components from the AMD 1250/1850 Gate 
Array family: 

HOl 3 & 4-input active low and/nand gates 
H02 4-input or and/nand + 3-input and/nand 
H03 2-wide 2-input or and/nand + 2-input or and/nand 
H04 2-input active low and exclusive or + 2-input 

exclusive or gate 
HOS 7-input or/nor gate 
H06 2-wide 2-input or 4-input and/nand gate 
H07 6-input or and exclusive or gating structure 
HOS 6-input or and exclusive nor gating structure 
H09 2-wide 2-input active low and exclusive or/nor 
HlO exclusive or and/nand 
Hll 4-input exclusive or 
H12 4-input exclusive nor 
HlS 2-wide 3-input active low or/nor 
H16 6-input or and or/nor gating structure 
Hl7 3-wide 3-2-2 and or/nor 
H18 5-input gating structure 
H27 3-wide 3-3-3 input and or/nor gating structure 
H31 D flip-flop with reset and 2 clocks 
H33 2-bit latch with 2 enable inputs 
H34 latch with a 2-input data mux and 2 enable inputs 
H35 dual latch 
H40 dual 2-to-l mux with column select 
H41 dual 2-to-1 mux 
H42 dual 2-to-1 mux with common enable and select inputs 
H43 2-wide 2-input or 2-to-l mux 
H52 full adder 
HS4 half adder 
HS7 4-input gating structure 
HS8 4-input gating structure 
H59 dual 4-input active low and/nand gates 
H60 dual or and/nand gates 
H61 dual 2-wide 2-input or and/nand gates 
H62 dual 2-input active low and exclusive or/nor gates 
H63 4-input active low and/nand gate 
H64 2-input or 2-input active low and/nand gate 
H65 2-wide 2-input or and/nand gate 
H66 2-input active low or exclusive or/nor gate 
H67 latch 
H69 2-to-l mux 
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H71 
H72 
H73 
H75 
H77 
H78 
H81 
H82 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
LH201 
LH231 
LH293 
Ml3 
Ml4 
M19 
M20 
M21 
M22 
M23 
M24 
M25 
M26 
M28 
M29 
M30 

M32 
M36 
M37 
M38 
M39 
M44 
M45 
M46 
M47 
M48 
M49 
MSO 
MSl 
M53 
MSS 
M56 
M68 
M74 
M76 

Valid Component Libraries 
AMD1850 

4-input exclusive or gate 
full adder 
half adder 
3-wide 3-2-2 active low and or/nor gate 
3-wide 3-input and or/nor gating structure 
D flip-flop with 2 clock inputs 
D flip-flop with differential clock and data 
D flip-flop with set & preset (async) 
TTL to PECL input buffer 
TTL to TECL input buffer 
TECL to TECL input buffer 
TTL to PECL 4-input or/nor gate 
TTL to PECL 2-wide 2-input or and/nand gate 
TTL to PECL 2-input or and/nand gate with enable 
TTL to PECL 2-input or and/nand gate with enable 
high speed TTL to PECL inverting buffer 
D flip-flop with asynchronous reset 
D flip-flop with 2 data inputs 
latch with reset and 2 data and enable inputs 
12-input or/nor gate 
12-input or and/nand gating structure 
or exclusive or + and or exclusive nor gating structures 
4-wide 4-input active low and or/nor gating structure 
4-wide 3-input active low and or/nor gating structure 
4-wide 3-input and or/nor gating structure 
4-wide 3-3-2-1 and or/nor + 2-input exclusive or/nor gate 
6-wide 3-2-2-2-2-3 input and or/nor gating structure 
5-wide 2-2-3-3-3 input and or/nor gating structure 
5-wide 1-2-3-4-4 and or/nor gating structure 
3-wide 4-2-3 input and or/nor + 2 wide 2-3 and or/nor 
4-wide 5-3-4-2 input and or/nor gating structure 
4-wide 4-3-2-1 and or/nor + 5 input active low 
and/nand gate 
D flip-flop with a D-input mux and 2 clocks 
4-to-1 mux with enable 
4-to-l mux with active low enable 
4-to-1 inverting mux with enable 
dual mux 4-to-l and 2-to-l 
l-of-4 decoder (active high) 
l-of-4 decoder (active low) 
l-of-4 decoder (active high) 
1-of-4 decoder (active low) 
priority encoder 
priority expander 
full adder 
full adder 
full adder + half adder 
8-input gating structure 
9-input gating structure 
4-to-l mux 
full adder 
6-wide 3-2-2-2-2-3 input and or/nor gating structure 
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Valid Component Libraries 
AMD1850 

M79 
M80 
0400 
0401 
0402 
0403 
0404 
0405 
0406 
0407 
0408 
0409 

0410 
0411 
0412 
0413 
0414 
0415 

0416 
0417 

0418 
0419 
0420 
0421 
0422 
0423 
0424 
0425 
0426 
0427 

0428 
0429 

0438 
PEI 
PEO 
PTI 
PT08 
PT016 

1-of-4 decoder (active low) 
4-to-1 mux with enable 
TECL to TECL buffer 
TECL to TECL inverting output buffer 
TECL to TECL 4-input or output buffer 
TECL to TECL 4-input nor output buffer 
TECL to TECL 2-wide 2-input or and gate 
TECL to TECL 2-wide 2-input or nand gate 
PECL to TTL output buffer 8 ma 
PECL to TTL inverting output buffer 8 ma 
PECL to TTL 16 ma output buffer with three-state 
PECL to TTL inverting 16 ma output buffer with 
three-state 
PECL to TTL 
PECL to TTL 
PECL to TTL 
PECL to TTL 
PECL to TTL 
PECL to TTL 
three-state 
PECL to TTL 
PECL to TTL 
three-state 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
TECL to TTL 
three-state 

4-input or gate 8 ma 
4-input or gate 16 ma with three-state 
4-input nor gate 8 ma 
4-input nor gate 16 ma with three-state 
2-wide 2-input or and gate 8 ma 
2-wide 2-input or and gate 16 ma with 

2-wide 2-input or nand gate 8 ma 
2-wide 2-input or nand gate 16 ma with 

output buffer 8 ma 
inverting output buff er 8 ma 
16 ma output buffer with three-state 
inverting 16 ma output buffer with three-state 
4-input or gate 8 ma 
4-input or gate 16 ma with three-state 
4-input nor gate 8 ma 
4-input nor gate 16 ma with three-state 
2-wide 2-input or and gate 8 ma 
2-wide 2-input or and gate 16 ma with 

TECL to TTL 
TECL to TTL 

2-wide 2-input or nand gate 8 ma 
2-wide 2-input or nand gate 16 ma with 

three-state 
TECL to TECL output buffer with differential drive 
pad for eel input buffer 
pad for eel output buffer 
pad for TTL input buffer 
pad for TTL output buffer 8ma 
pad for TTL output buffer 16ma 
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APPLICATION NOTE 

Valid Component Libraries 
AMD1850 

This section describes some important usage notes. 

1. Simulation 

Two simulation models are provided. The first 
model is the regular Valid simulation model. The second 
model corresponds to the AMD TEGAS model which uses a 2 
unit-delay for every cell. 

To select which simulation model to use, add the 
following directive to the compiler.cmd file: 

text macro_file 'textmacro.dat'; 

Then create file 'textmacro.dat' with the following 
contents: 

FILE TYPE=TEXT MACROS; 
AMD SIM MODEL=1 X'; 
END~ -

where X = 1 to select VALID, 
and X = 2 to select AMO sim model 

2. Special Bodies 

Several special models have been created to 
generate the proper TEGAS netlist. PEI and PTI are used 
to represent ECL and TTL input cell connections 
respectively. PEO is used to represent ECL output cell 
connections, and PT08, and PT016 are used to represent 
8ma and 16ma TTL output cell connections respectively. 
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Valid Component Libraries 
HILO Library 

HILO Library 

There have been no changes in the HILO Library since 
Release 4.0. 

The HILO Library requires approximately 0.3 MBy of disk 
storage on the S-32. It contains bodies and physical for 
the following S4 components: 

lBUF 
!NOT 
2AND 
2BUF 
2NAND 
2NOR 
2NOT 
20R 
3AND 
3BUF 
3NAND 
3NOR 
3NOT 
30R 
4AND 
4BUF 
4NAND 
4NOR 
4NOT 
40R 
SAND 
SBUF 
SNAND 
SNOR 
SNOT 
SOR 
6AND 
6BUF 
6NAND 
6NOR 
6NOT 
60R 
7AND 
7BUF 
7NAND 
7NOR 
7NOT 
70R 
SAND 
8BUF 
8NAND 

1-output buffer 
1-output not gate 
2-input and gate 
2-output buff er 
2-input nand gate 
2-input nor gate 
2-output not gate 
2-input or gate 
3-input and gate 
3-output buffer 
3-input nand gate 
3-input nor gate 
3-output not gate 
3-input or gate 
4-input and gate 
4-output buffer 
4-input nand gate 
4-input nor gate 
4-output not gate 
4-input or gate 
5-input and gate 
5-output buffer 
5-input nand gate 
5-input nor gate 
5-output not gate 
5-input or gate 
6-input and gate 
6-output buffer 
6-input nand gate 
6-input nor gate 
6-output not gate 
6-input or gate 
7-input and gate 
7-output buffer 
7-input nand gate 
7-input nor gate 
7-output not gate 
7-input or gate 
8-input and gate 
8-output buffer 
8-input nand gate 
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Valid Component Libraries 
HILO Library 

SNOR 
SNOT 
SOR 
BALR 
BUFIFO 
BUFIFl 
CAPACITOR 
CLOCKO 

CLOCKl 

NOTIFO 
NOTIFl 
TRANIFO 
TRANIFl 

S-input nor gate 
S-output not gate 
S-input or gate 
2-input balanced line receiver 
tristate driver with inverting control input 
tristate driver with noninverting control input 
capacitance element 
clock-generating oscillating element with 
noninverting output 
clock-generating oscillating element with 
inverting output 
tristate driver with inverting control input 
tristate driver with noninverting control input 
MOS transmission gate with inverting control input 
MOS transmission gate with noninverting control input 
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Valid Component Libraries 
LOGCAP Library 

LOGCAP Library 

There have been no changes in the LOGCAP Library since 
Release 4.0. 

The LOGCAP Library requires approximately O.S MBy of 
disk storage on the S-32. It contains bodies and physical 
for the following 6S components: 

2,2 AO 
2,2 AOI 
2,2 OA 
2,2 OAI 
2S6x4 RAM 
2S6x8 ROM 
2AND 
2NAND 
2NOR 
20R 
2TRIBUS 
2WIRED 
2XNOR 
2XOR 
3AND 
3NAND 
3NOR 
30R 
3TRIBUS 
3WIRED 
4AND 
4NAND 
4NOR 
40R 
4TRIBUS 
4WIRED 
SAND 
SN AND 
SNOR 
SOR 
STRIBUS 
SWIRED 
6AND 
6NAND 
6NOR 
60R 
6TRIBUS 
6WIRED 
7AND 
7NAND 
7NOR 

2-2 input and-or gate 
2-2 input and-or-invert gate 
2-2 input or-and gate 
2-2 input or-and-invert gate 

2S6 x 4 random access memory 
2S6 x 8 read-only memory 
2-input and gate 
2-input nand gate 
2-input nor gate 
2-input or gate 
2-input tristate bus 
2-input wired and/or 
2-input exclusive nor gate 
2-input exclusive or gate 
3-input and gate 
3-input nand gate 
3-input nor gate 
3-input or gate 
3-input tristate bus 
3-input wired and/or 
4-input and gate 
4-input nand gate 
4-input nor gate 
4-input or gate 
4-input tristate bus 
4-input wired and/or 
S-input and gate 
S-input nand gate 
S-input nor gate 
S-input or gate 
S-input tristate bus 
S-input wired and/or 
6-input and gate 
6-input nand gate 
6-input nor gate 
6-input or gate 
6-input tristate bus 
6-input wired and/or 
7-input and gate 
7-input nand gate 
7-input nor gate 
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70R 
7TRIBUS 
7WIRED 
SAND 
8NAND 
8NOR 
SOR 
8TRIBUS 
8WIRED 
8x8 PLA 
BIGATE 
CTR 
DFF 
INV 
JKF 
JKFAC 
JKFDC 
NB I GATE 
OSH 
SRF 
SRN 
SSR 
TRI 
TRIN 

Valid Component Libraries 
LOGCAP Library 

7-input or gate 
7-input tristate bus 
7-input wired and/or 
8-input and gate 
8-input nand gate 
8-input nor gate 
8-input or gate 
8-input tristate bus 
8-input wired and/or 
8-in 8-out programmed logic array 
bi-directional transfer gate (positive logic) 
counter 
D flip-flop 
inverter 
JK flip-flop (active high set and reset) 
JK flip-flop (edge sensing) 
JK flip-flop 
bi-directional transfer gate (negative logic) 
one-shot 
set reset flip-flop 
serial shift register (negative logic) 
serial shift register (positive logic) 
tristate gate (positive logic) 
tristate gate (negative logic) 
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Valid Component Libraries 
HCA6348 Library 

HCA6348 Library 

Release 4.2 is the first release of the Motorola 
HCA6348 CMOS Gate Array Library. 

The HCA6348 Library requires approximately 1.6 MBy of 
disk storage on the S-32. It contains bodies, physical, 
timing, and simulation models for the following 92 
components: 

BOlD 
BOlN 
BOlU 
B02D 
B02N 
B02U 
B03D 
B03N 
B03U 
B04D 
B04N 
B04U 
COOl 
C002 
C003 
C004 
coos 
C006 
C007 
C008 
C009 
COlO 
C012 
C013 
C017 
C019 
C020 
C022 
C025 
C026 
C027 
C028 
C029 
C030 
C031 
C032 
C033 
C034 
C035 
C036 

3-state output buf - short ckt input w/pull-down 
3-state output buf - short ckt input 
3-state output buf - short ckt input w/pull-up 
3-state output buf - ttl input w/pull-down (non-inv) 
3-state output buf - ttl input (non-inv) 
3-state output buf - ttl input w/pull-up (non-inv) 
3-state output buf - cmos input w/pull-down (inv) 
3-state output buf - cmos input (inv) 
3-state output buf - cmos input w/pull-up (inv) 
3-state output buf - cmos input w/pull-down (non-inv) 
3-state output buf - cmos input (non-inv) 
3-state output buf - cmos input w/pull-up (non-inv) 
triple 2-input nand 
dual 3-input nand 
dual 2-input nand/and 
triple 2-input nor 
dual 3-input nor 
dual 2-input nor/or 
triple inverting buffer 
quad inverter 
dual 3-state inverter 
3-state non-inverting buffer 
nand latch and 2-input nand 
nor latch and 2-input nor 
triple 4-input nand 
triple 3-input nand/and 
triple 4-input nor 
triple 3-input nor/or 
Schmitt trigger 
D latch w/reset(L) & enable{L) 
triple nand latch 
4-to-1 multiplexer w/3-state enable(L) 
4-to-1 data multiplexer 
4-bit parity checker 
triple nor latch 
full adder 
l-to-4 decoder w/outputs(L) & 2 inverters 
parallel load D flip-flop w/reset(H) 
multiplexed D flip-flop w/reset(L) 
toggle enable flip-flop w/reset(L) 
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C037 
C038 
C039 

C040 
C041 
C042 
COS3 
COS4 
COSS 
COS6 
COS7 
COSS 
COS9 
C060 
HCA 2 
HCA 3 
HCA 4 
HCA S 
HCA 6 
HCA 7 
HCA 8 
HCA 2 
HCA 3 
HCA 4 
HCA S 
HCA 6 
HCA 7 
HCA 8 
IOlD 
IOlN 
IOlU 
I02D 
I02N 
I02U 
I03D 
I03N 
I03U 
I04D 
I04N 
I04U 
IOSD 
IOSN 
IOSU 
I07D 
I07N 
I07U 
I08D 
I08N 
I08U 
I09N 
YOlN 

Valid Component Libraries 
HCA6348 Library 

JK flip-flop w/reset & set 
1-bit presettable up/down counter w/set 
2-bit serial in/serial parallel out shift 
register w/reset 
1-bit ALU - 7 functions 
2-bit magnitude comparator 
2-bit serial/parallel shift register 
2-input xor buffer 
2-input 2-wide or-and/invert 
2-input 2-wide and-or/invert 
2-to-l multiplexer buffer 
S-input nand/and 
S-input nor/or 
buffered D flip-flop 
D flip-flop w/reset{L) & set{L) 

TRIBUS 2-input tri-state bus 
TRIBUS 3-input tri-state bus 
TRIBUS 4-input tri-state bus 
TRIBUS S-input tri-state bus 
TRIBUS 6-input tri-state bus 
TRIBUS 7-input tri-state bus 
TRIBUS 8-input tri-state bus 
WIRED 2-input wired-or 
WIRED 3-input wired-or 
WIRED 4-input wired-or 
WIRED S-input wired-or 
WIRED 6-input wired-or 
WIRED 7-input wired-or 
WIRED 8-input wired-or 

ttl input buf w/pull-down {non-inv) 
ttl input buf {non-inv) 
ttl input buf w/pull-up {non-inv) 
cmos input buf w/pull-down {inv) 
cmos input buf {inv) 
cmos input buf w/pull-up {inv) 
cmos input buf w/pull-down {non-inv) 
cmos input buf {non-inv) 
cmos input buf w/pull-up {non-inv) 
short ckt input buf w/pull-down 
short ckt input buf 
short ckt input buf w/pull-up 
Schmitt trigger input buf w/pull-down {non-inv) 
Schmitt trigger input buf {non-inv) 
Schmitt trigger input buf w/pull-up {non-inv) 
clock buffer input w/pull-down {inv) 
clock buffer input {inv) 
clock buffer input w/pull-up {inv) 
clock buff er input w/pull-down {non-inv) 
clock buffer input {non-inv) 
clock buffer input w/pull-up {non-inv) 
oscillator buffer input 
output only buffer {non-inv) 
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Valid Component Libraries 
HCA6348 Library 

Y03N short ckt output buffer 

APPLICATION NOTE 

This section describes some important usage notes. 

1. Special Bodies 

Several special models have been created to 
generate the proper Motorola (LOGCAP) netlist. The HCA 
WIRED bodies must be used to represent wire-tie 
connections and the HCA TRIBUS bodies must be used to 
represent tri-state bus structure. Please refer to the 
Motorola CMOS Macrocell Array CAD Manual for details. 

2. Packaging 

All drawings must be packaged prior to executing 
the LOGCAP interface program (glogcap). GLOGCAP is a 
physical interface program and requires the Packager to 
package the pertinent cells together. 
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Valid Component Libraries 
ASTTL Library 

ASTTL Library 

There have some changes in the ASTTL Library since 
Release 4.4. 

The ASTTL Library requires approximately 
O.l MBy (234 Blocks) of disk storage on the S-32. It 
contains bodies, physical, timing, and simulation models for 
the following 4 components: 

74AS112 

74AS240 
74AS374 
74AS882 

dual JK negative-edge-triggered flip-flop with 
clear and preset 
octal buffer and line driver with 3-state output 
octal D-type edge-triggered flip-flop 
32-bit look-ahead carry generator 
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Valid Component Libraries 
ALSTTL Library 

ALSTTL Library 

There have been some changes in the ALSTTL Library for 
Release 5.1. 

The ALSTTL Library requires approximately 
0.8 MBy (1522 Blocks) of disk storage on the S-32. It 
contains bodies, physical, timing, and simulation models for 
the following 31 components: 

74ALSOO 
74ALS02 
74ALS04 
74ALS08 
74ALS11 
74ALS21 
74ALS32 
7 4ALS112 

74ALS153 
74ALS157 
74ALS165 
74ALS240 
74ALS244 
74ALS273 
74ALS299 

74ALS323 

74ALS374 
74ALS521 
74ALS534 

74ALS538 

74ALS540 
74ALS541 
74ALS563 
74ALS564 

74ALS569 

74ALS573 
74ALS574 

74ALS576 

74ALS580 
74ALS804 
74ALS874 

quad 2-input nand 
quad 2-input nor 
hex inverter 
quad 2-input and 
triple 3-input and 
dual 4-input and 
quad 2-input or 
dual JK negative-edge-triggered flip-flop with 
clear and preset 
dual-1-of 4 data selector/multiplexer 
quad-1-of 2 data selector/multiplexer 
parallel-load 8-bit shift register 
octal buffer and line driver with 3-state output 
octal buffer and line driver with 3-state output 
octal D-type flip-flop with clear 
8-bit universal shift/storage register with 
3-state output 
8-bit universal shift/storage register with 
3-state output 
octal D-type edge-triggered flip-flop 
8-bit identity comparator 
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 
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 
octal D-type transparent latch with 3-state output 
octal D-type edge-triggered flip-flop with 
3-state output 
octal D-type edge-triggered flip-flop with 
3-state output 
octal D-type transparent latch with 3-state output 
hex 2-input nand driver 
dual 4-bit D-type edge-triggered flip-flop 
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Valid Component Libraries 
TTL Library 

TTL Library 

There have been a few changes in the TTL Library for 
Release 5.1. 

The TTL Library requires approximately 
0.2 MBy (424 Slocks) of disk storage on the S-32. It 
contains bodies, physical, timing, and simulation models for 
the following 13 components: 

7406 
7407 
7410 
7432 
7445 
7447 
74123 
74128 
74150 
74154 
74159 
74185 
74273 

hex inverter buffer/driver w/open collector output 
hex buffer/driver w/open collector output 
triple 3-input positive nand gate 
quad 2-input positive or gate 
bed to decimal decoder 
bed to 7-segment decoder 
dual retriggerable monostable multivibrators w/clear 
SO-ohm line driver 
l-of-16 data selector/multiplexer 
4-to-16 line decoder/demultiplexer 
4-to-16 line decoder/demultiplexer 
binary-to-bed converter 
octal D-type flip-flop 
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Valid Component Libraries 
HCMOS Library 

HCMOS Library 

There have been a few changes in the High-Speed CMOS 
Library for Release 5.1. 

The HCMOS Library requires approximately 
1.7 MBy (3257 Blocks) of disk storage on the S-32. It 
contains bodies, physical, timing and simulation models for 
the following 68 components: 

74HCOO 
74HC02 
74HC03 
74HC04 
74HC08 
74HC10 
74HC11 
74HC14 
74HC20 
74HC27 
74HC30 
74HC32 
74HC42 
74HC51 
74HC74 
74HC75 
74HC76 
74HC86 
74HC107 
74HC109 
74HC112 
74HC113 
74HC125 
74HC126 
74HC133 
74HC137 
74HC138 
74HC139 
74HC151 
74HC153 
74HC154 
74HC157 
74HC158 
74HC160 
74HC161 
74HC163 
74HC164 
74HC165 
74HC166 
74HC173 

quad 2-input nand 
quad 2-input nor 
quad 2-input open-collector nand 
hex inverter 
quad 2-input and 
triple 3-input nand 
triple 3-input and 
hex schmitt-trigger inverter 
dual 4-input nand 
triple 3-input nor 
8-input nand 
quad 2-input or 
4-to-10-line decoder 
2-wide 3-input, 2-wide 2-input and-or-invert 
dual positive-edge-triggered D flip-flop 
4-bit bistable latch 
dual JK flip-flop w/ preset & clear 
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 
quad bus buffer with three-state output 
quad bus buffer with three-state output 
13-input nand 
3-to-8 line decoder/demultiplexer w/address latch 
3-to-8 line decoder/demultiplexer 
dual 2-to-4 line decoder/multiplexer 
l-of-8 data selector/multiplexer 
dual 4-line to 1-line data multiplexer 
4-to-16 line decoder/demultiplexer 
quad 2-to-l-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 binary counters with synch clear 
8-bit parallel output serial shift register 
8-bit serial output shift register 
8-bit shift register 
quad D-type flip-flop 
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74HC174 
74HC175 
74HC190 
74HC191 
74HC192 
74HC193 
74HC194 
74HC195 
74HC240 
74HC241 
74HC244 
74HC245 
74HC251 
74HC253 
74HC257 
74HC273 
74HC280 
74HC367 
74HC368 
74HC373 
74HC374 
74HC390 
74HC393 
74HCS73 
74HCS74 
74HC640 
74HCTOO 
74HCT04 

Valid Component Libraries 
HCMOS Library 

hex D-type flip-flop 
quad D-type flip-flop 
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 
octal inverting 3-state bus transceiver 
octal 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 
quad 3-state non-inverting data multiplexer 
octal D-type flip-flop 
9-bit odd/even parity generators/checker 
hex bus driver 
hex bus driver 
octal 3-state D-latch w/ common enable 
octal 3-state positive-edge-triggered D register 
dual 4-stage binary ripple counter 
dual 4-stage binary ripple counter 
octal latch with three-state output 
octal D-type flip-flop wih three-state output 
octal 3-state inverting bus transceiver 
quad 2-input nand 
hex inverter 
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Valid Component Libraries 
CMOS Library 

CMOS Library 

Release 4.5 is the first release of the CMOS Library. 

The CMOS Library requires approximately l.26MBy (2468 
Blocks) of disk storage on the S-32. It contains bodies and 
physical for the following 99 components: 

4001B 
4002B 
4006B 
4008B 
4011B 
4012B 
4013B 
4014B 
4015B 
4016B 
4017B 
4018B 
4019B 
4020B 
4021B 
4022B 
4023B 
4024B 
4025B 
4027B 
4028B 
4029B 
4030B 
4032B 
4034B 
4035B 
4038B 
4040B 
4042B 
4043B 
4049UB 
4050B 
4051B 
4052B 
4053B 
4066B 
4067B 
4068B 
4069UB 
4070B 
4071B 
4072B 

quad 2-input nor 
dual 4-input nor 
18-bit static shift register 
4-bit full adder 
quad 2-input nand 
dual 4-input nand 
dual D flip-flop 
8-bit static shift register 
dual 5-bit static shift register 
quad analog switch/quad multiplexer 
decade counter/divider 
presettable divide-by-N counter 
quad and/or select 
14-bit binary counter 
8-bit static shift register 
octal counter/divider 
triple 3-input nand 
7-stage ripple counter 
triple 3-input nor 
dual JK flip-flop 
BCD-to-decimal decoder 
4-bit presettable up/down counter 
quad exclusive-or 
triple serial adder 
8-bit universal bus register 
4-bit shift register 
triple serial adder 
12-bit binary counter 
quad latch 
quad nor R-S latch 
hex inverter/buffer 
hex buff er 
8-channel analog multiplexer 
dual 4-channel analog multiplexer 
triple 2-channel analog multiplexer 
quad analog switch 
multiplexer/demultiplexer 
8-input nand 
hex inverter 
quad exclusive-or 
quad 2-input or 
dual 4-input or 
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Valid Component Libraries 
CMOS Library 

4073B 
4075B 
4076B 
4077B 
4078B 
4081B 
4082B 
4093B 
4094B 
4098B 
4099B 
4160B 
4161B 
4162B 
4163B 
4174B 
4175B 
4503B 
4504B 
4508B 
4510B 
4511B 
4512B 
4514B 
4515B 
4516B 
4517B 
4519B 
4520B 
4526B 
4528B 
4529B 
4530B 
4532B 
4538B 
4539B 
4551B 
4552B 
4555B 
4556B 
4557B 
4562B 
4572UB 
4584B 
4585B 
4599B 
4724B 
40103B 
40105B 
40109B 
40161B 
40162B 

triple 3-input and 
triple 3-input or 
quad D-type register 
quad exclusive-nor 
8-input nor 
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 w/ async clear 
binary counter w/ async clear 
decade counter w/ sync clear 
binary counter w/ sync clear 
hex D flip-flop 
quad D flip-flop 
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 
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 
quad 2-input analog mux/demultiplexer 
64 x 4 bit static RAM 
dual binary to l-of-4 decoder 
dual binary to l-of-4 decoder 
l-to-64 bit variable length shift register 
128-bit static shift register 
hex gate 
hex schmitt trigger 
4-bit magnitude comparator 
8-bit addressable latch 
8-bit addressable latch 
8-stage presettable synchronous down counter 
FIFO register 
quad low-to-high voltage level shifter 
binary counter w/ async clear 
decade counter w/ sync clear 
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40163B 
40174B 
40175B 
40192B 
40193B 

Valid Component Libraries 
CMOS Library 

binary counter w/ sync clear 
hex D flip-flop 
quad D flip-flop 
BCD up/down counter 
binary up/down counter 
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Valid Component Libraries 
MM74C Library 

MM74C Library 

Release 4.5 is the first release of the MM74C Library. 

The MM74C Library requires approximately 0.14MBy (269 
Blocks) of disk storage on the S-32. It contains bodies and 
physical for the following 10 components: 

C42 
C74 
Cl54 
Cl57 
Cl92 
C373 
C374 
C902 
C910 
C914 

bed-to-decimal decoder 
dual D flip-flop 
4-line to 16-line decoder/demultiplexer 
quad 2-input multiplexers 
synchronous 4-bit up/down decade counter 
tri-state octal D-type latch 
tri-state octal D-type flip-flop 
hex non-inverting TTL buffer 
256 bit tri-state random access read/write memory 
hex schmitt trigger with extended input voltage 

11-222 



D 

c 

B 

A 

B 7 

C42 ~I u Yl 1 

C74 e <SIZE> 

4 

Q 

Dl:Cl:Ult.:• 
~ 

Y15 
Yl< 
Y13 
Y12 
Yll 
Y1" 

YE 

CJ.54 YB 
Y7 
'(5 

Y5 
Y4 
Y3 
Y2 
Y1 

"" 

v c1.~ 

C157 
<SIZE> 

y 

C!B2 

C192 

THIS ~OCUMENT CONTAINS INFORMATION PROPRIETARY 
TO VALID LOGIC SYSTEMS INCORPORATED <VALID>. GSE 
OR DISCLOSURE WITHOUT THE WRITTEN PERMISSION OF AN 
OFFICER OF VALID IS EXPRESSLY FORBIDDEN. 
COPYRIGHT <C> VALID 1982 

8 7 ..... 
,....... 
I 

N 
N 
w 

C373 
<SIZE> 

C374 
<SIZE> 

C9i'l2 
<SIZE> 

C910 
<SIZE> 

C914 
<SIZE> 

6 

6 

lJ 

5 OE 

4 

~ 

D Q 

c~~ 

s 4 

s 4 

3 2 

DRAWING: 
EXAMPLE OF EACH MM74C PART 
EXMM74C 

DATE: 
Thu May 3 14:40:Sl 1984 

2 

~ 

)(_f"IRST=l!I 

X-STEP=SIZE 

ENGINEER: 
OlANG 

PAGE: 
1 OF 

D 

c 

B 

A 




