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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
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used herein: 

1. Life support devices or systems are those which (a) are 
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or sustain life, and whose failure to perform, when 
properly used in accordance with instructions for use 
provided with the product, can be reasonably expected 
to result in significant injury to the user. 

2. A critical component is any component of a life support 
device or system whose failure to perform can reason
ably be expected to cause the failure of the life support 
device or system, or to affect its safety or effectiveness. 
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INTRODUCTION 

SGS-THOMSON Microelectronics Semi custom Product Portfolio- 1991 

Process 

THE COMPANY 

Complexity/ 
Density Features 

300 to 14,000 Gates Cost Effective 
1 ,000 to 50,000 Gates 

SGS-THOMSON Microelectronics is a broad-range supplier of advanced semiconductor products. With 
extensive manufacturing capability in Europe, North-America and the Far-East, the company is dedicated 
to meeting customer needs with cost effective, world-class technologies and products. 
The company is ranked 12th worldwide in semiconductor suppliers with total 1990 revenues of 1.5 billion 
dollars (Source: Dataquest 1/91) and over 18000 employees world-wide. 
With 17 production locations, 24 design centers and 8 advanced research and development sites, the 
company continues to demonstrate its commitment to excellence in technology and products. Additionally, 
with 50 direct sales offices, and over 600 distributors and sales representatives, customers are never far 
from the service and support needed to be successful in utilizing these products. 
With Research and Development expenditure as well as capital investment well above the industry average, 
SGS-THOMSON Microelectronics is dedicated to bringing an increasing portfolio of innovative and 
advanced new products with the service level needed to succeed in today's and tomorrow's electronics. 
The Digital Semicustom Business Unit offers families of Continuous Arrays including the industry's most 
advanced bus optimized ISB 18000 Series, Channelless Array and Standard Cell . The complete semicustom 
portfolio includes linear and mixed analog-digital arrays and standard cells. 

THE PRODUCTS 

Sea Of Gates 

The Sea of Gates families include the Continuous Arrays ISB18000 and ISB12000 Series and Channelless 
Array ISB9000 Series. The ISB18000 Series is the bus optimized array, manufactured in a 0.8 micron, 
double level metal process featuring true TTL buffers with up to 24 mA current drive capability and interfaces 
directly to I SA, EISA MCA and SCSI bus architectures. The gate complexity is from 2,500 to 21 ,000 usable 
gates and typical 2-input NAND gate delay is 0.45 ns. The ISB18000 will migrate to a 0.7 micron, triple level 
metal process. The ISB12000 Series is a high performance product manufactured in a 1.2 micron, double 
level metal process and features a 2-input NAND gate delay of 0.6 ns with total gate count up to 50,000 
usable gates. The ISB9000 Series is a general purpose product manufactured in a 1.5 micron, double level 
metal process and is used for random logic applications up to 14,000 gate complexity. 

Standard Cells 

The CB12000 Series is a high performance product intended for telecommunications, computer and military 
applications. Manufactured with a proven 1.2 micron double level metal HCMOS process, the library contains 
more than 200 SSI elements and module generators for RAM (single and dual port), ROM, multiplier, adder, 
counter, multiplexer, latch, D-type flip-flop and shift register arrays. 
This is a high density standard cell with an equivalent gate complexity of 70,000 gates and built in shrink 
capability to the next generation 0.7 micron feature size. The internal propagation delay for a 2-input NAND 
gate with a fanout of 2 is 0.7 ns and internal power consumption is 6~-tW/gate/MHz. 
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MACRO FUNCTIONS 
Name 

CB4C 
CB4F 
CB5C 
CB5F 
CB6C 
CB6F 
CB7C 
CB7F 
CB8C 
CB8F 
CB9C 
CB9F 
CBlOC 
CBlOF 
CB4l 
CB42 
CLAl 
CLA2 
CMP4 
CMP8 
CM3B 
CM4B 
CM4J 
CM5B 
CM5SR 
CM6B 
CM6J 
CM7B 
CM8B 
CM8J 
CM8SR 
CM9B 
CM9SR 
CMlOB 
CMlOJ 
CMlOSR 
CMllB 
CM12B 
CM12J 
CM12SR 
CM13B 
CM14B 
CM14J 
CM15B 
CM16B 
CM16J 
CM17B 
CUD41 

Function Page 

4 Bit Binary Counter, Fast, Sync Clear . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
4 Bit Binary Counter, Fast, Indiv. Clear Direct, Set Direct . . . . . . . . . . 22 
5 Bit Binary Up Counter, Sync Clear............................. 23 
5 Bit Binary Up Counter, Fast, Indiv. Clear Direct, Set Direct....... 24 
6 Bit Mod 64 Fast Binary Counter, Sync Clear..................... 25 
6 Bit Mod 64 Fast Binary Counter, Individual Clear Direct, Set Direct 26 
7 Bit Mod 128 Fast Binary Counter, Sync Clear.................... 27 
7 Bit Mod 128 Fast Binary Counter, Indiv. Clear Direct, Set Direct . . 28 
8 Bit Mod 256 Fast Binary Counter, Sync Clear.................... 29 
8 Bit Mod 256 Fast Bmary Counter, Indiv. Clear Direct, Set Direct·.. 30 
9 Bit Mod 512 Fast Binary Counter, Sync Clear.................... 31 
9 Bit Mod 512 Fast Binary Counter, Indiv. Clear Direct, Set Direct . . 32 
10 Bit Mod 1024 Fast Binary Counter, Sync Clear.................. 33 
10 Bit Mod 1024 Fast Bmary Counter, Indiv. Clear Direct, Set Direct 34 
4 Bit Binary Counter, Expandable Enable, Clear Direct............. 35 
4 Bit Binary Counter, Expandable Enable, Sync Clear, Clear Direct 36 
4 Bit Carry Look Ahead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
4 Bit Carry Look Ahead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
4 Bit Equality Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
8 Bit Equality Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
2 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
2 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
2 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
3 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
3 Bit Shift Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
3 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
3 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
3 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 
3 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
4 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
3 Bit Shift Counter, Clear Direct................................. 51 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 
4 Bit Shift Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 
5 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
4 Bit Shift Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
6 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
4 Bit Shift Counter, Clear Direct................................. 60 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 
7 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
4 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
8 Bit Johnson Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
5 Bit Binary Counter, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
4 Bit U/D Counter, Expandable.................................. 68 
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Name 

CUD42 
C2G 
C3G 
C4G 
C5G 
C6G 
C7G 
CBG 
C3LSR 
C4LSR 
C5LSR 
C6LSR 
C7LSR 
CBLSR 
C9LSR 
C!OLSR 
Cl!LSR 
Cl2LSR 
Cl3LSR 
Cl4LSR 
Cl5LSR 
Cl6LSR 
Cl7LSR 
C!BLSR 
Cl9LSR 
C20LSR 
DM6JH 
DM6JL 
DMBJH 
DMBJL 
DM!OJH 
DM!OJL 
DM12JH 
DM12JL 
DM14JH 
DM14JL 
DM16JH 
DM16JL 
D24GH 
D24GL 
D24H 
D24L 
D38GH 
D38GL 
D38H 
D38L 
D4!0H 
D4!0L 

Function 

4 Bit U/D Counter, Expandable, Async Load and Clear ............ . 
2 Bit Gray Counter, Clear Direct ............................... . 
3 Bit Gray Counter, Clear Direct ............................... . 
4 Bit Gray Counter, Prescaled Clear Direct ...................... . 
5 Bit Gray Counter, Prescaled Clear Direct ...................... . 
6 B1t Mod 64 Gray Counter, Prescaled Clear Direct ............... . 
7 Bit Mod 128 Gray Counter, Prescaled Clear D1rect .............. . 
8 Bit Mod 256 Gray Counter, Prescaled Clear Direct .............. . 
3 Bit Linear Feedback Shift Register ............................. . 
4 Bit Linear Feedback Shift Register ............................. . 
5 Bit Linear Feedback Shift Register ............................. . 
6 Bit Mod 63 Linear Feedback Shift Register ..................... . 
7 Bit Mod 127 Linear Feedback Shift Register .................... . 
8 Bit Mod 255 Linear Feedback Shift Register .................... . 
9 Bit Mod 511 Linear Feedback Shift Register .................... . 
10 Bit Mod 1023 Linear Feedback Shift Register .................. . 
11 Bit Mod 2047 Linear Feedback Shift Register .................. . 
12 Bit Mod 4095 Linear Feedback Sh1ft Register .................. . 
13 Bit Mod 8191 Lmear Feedback Shift Register .................. . 
14 Bit Mod 16383 Linear Feedback Shift Register ................. . 
15 Bit Mod 32767 Linear Feedback Shift Register ................. . 
16 Bit Mod 65535 Linear Feedback Shift Register ................. . 
17 Bit Mod 131071 Linear Feedback Shift Register ................ . 
18 Bit Mod 262143 Linear Feedback Shift Register ................ . 
19 Bit Mod 524287 Linear Feedback Shift Register ................ . 
20 Bit Mod 1048575 Linear Feedback Shift Register ............... . 
Spike Free Decoder For Mod 6 Johnson Counter, Active High ...... . 
Spike Free Decoder For Mod 6 Johnson Counter, Active Low ...... . 
Spike Free Decoder For Mod 8 Johnson Counter, Active High ...... . 
Spike Free Decoder For Mod 8 Johnson Counter, Active Low ...... . 
Spike Free Decoder For Mod 10 Johnson Counter, Active High ..... . 
Spike Free Decoder For Mod 10 Johnson Counter, Active Low ..... . 
Spike Free Decoder For Mod 12 Johnson Counter, Active High ..... . 
Spike Free Decoder For Mod 12 Johnson Counter, Active Low ..... . 
Spike Free Decoder For Mod 14 Johnson Counter, Active High ..... . 
Spike Free Decoder For Mod 14 Johnson Counter, Active Low ..... . 
Spike Free Decoder For Mod 16 Johnson Counter, Active High ..... . 
Sp1ke Free Decoder For Mod 16 Johnson Counter, Active Low ..... . 
2 to 4 Decoder, Gated Outputs Active High ...................... . 
2 to 4 Decoder, Gated Outputs Active Low ....................... . 
2 to 4 Decoder, Outputs Active High ............................ . 
2 to 4 Decoder, Outputs Active Low ............................. . 
3 to 8 Decoder, Gated Outputs Active High ...................... . 
3 to 8 Decoder, Gated Outputs Active Low ....................... . 
3 to 8 Decoder Outputs Active High ............................. . 
3 to 8 Decoder Outputs Active Low ............................. . 
4 to 10 Decoder, Outputs Active High ........................... . 
4 to 10 Decoder, Outputs Active Low ............................ . 

Page 

69 
70 
71 
72 
73 
74 
75 

76/77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
Ill 
112 
113 
114 
115 
116 
117 
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Name 

FAS2 
FAl 
FA2 
FA4 
FA16 
HAl 
L4 
L8 
MAG2 
MAG2H 
MAG4 
MR4l 
MR42 
MR43 
MR44 
MR8l 
MR82 
MUX22H 
MUX24H 
MUX24L 
MUX31H 
MUX31L 
MUX32H 
MUX34H 
MUX41GH 
MUX41H 
MUX41L 
MUX42H 
MUX44H 
MUX51H 
MUX51L 
MUX52H 
MUX54H 
MUX61H 
MUX61L 
MUX62H 
MUX64H 
MUX71H 
MUX71L 
MUX72H 
MUX74H 
MUX81H 
MUX82H 
MUX84H 
M42C 
M82C 
M85C 
Ml38C 

Function Page 

2 Bit Binary Adder Subtracter, A+B, A-B....................... 118 
Full Adder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
2 Bit Binary Adder (7 482) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
4 Bit Binary Adder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
16 Bit Fast Binary Adder (Using CLAl, CLA2, FA4) . . . . . . . . . . . . . . . 122 
Half Adder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
4 Bit Data Latch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 
8 Bit Data Latch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
2 Bit Magnitude Comparator Expandable (l/2 7485) . . . . . . . . . . . . . . . . 126 
2 Bit Magnitude Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
4 Bit Magnitude Comparator Expandable (7485) . . . . . . . . . . . . . . . . . . . 128 
4 Bit Register with 2 Bit Muxed Inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 
4 Bit Register with 2 Bit Muxed Inputs, Clear Direct.. . . . . . . . . . . . . . . 130 
4 Bit Register with 2 Bit Muxed Inputs, Sync Clear. . . . . . . . . . . . . . . . . 131 
4 Bit Register with 2 Bit Muxed Inputs, Sync Clear, Clear Direct . . . . 132 
8 Bit Register with 2 Bit Muxed Inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133 
8 Bit Reg1ster w1th 2 Bit Muxed Inputs, Clear Direct. . . . . . . . . . . . . . . . 134 
Dual 2 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 
Quad 2 Bit Non Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
Quad 2 Bit Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 
3 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
3 Bit Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 
Dual 3 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
Quad 3 Bit Non Inverting Mux................................... 141 
4 Bit Non Inverting Mux, Gated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 
4 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 
4 Bit Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
Dual 4 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 145 
Quad 4 Bit Non Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
5 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
5 Bit Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 
Dual 5 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 
Quad 5 Bit Non Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
6 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
6 Bit Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
Dual 6 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 
Quad 6 Bit Non Inverting Mux................................... 154 
7 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
7 Bit Inverting Mux............................................. 156 
Dual 7 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
Quad 7 Bit Non Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 
8 Bit Non Inverting Mux Cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 
Dual 8 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 
Quad 8 Bit Non Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 
BCD to Decimal Decoder (7442) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
2 Bit Binary Full Adder (7482) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
4 Bit Magnitude Comparator (7485) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Gated 3 to 8 Binary Decoder (74138) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 
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Name 

M138D 
M150C 
M151C 
M152C 
M153C 
M157C 
M158C 
M160C 
M160D 
M161C 
M16lD 
M162C 
M162D 
M163C 
M163D 
M163F 
M169C 
M244C 
M244XC 
M2901 
PARS 
PAR9 
PS2 
PS3 
PS4 
R41 
R42 
R81 
R82 
SR41 
SR42 
SR43 
SR44 
SR45 
SR46 
SR47 
SYNC01 
SYNC10 

Function Page 

3 to 8 Decoder, Gated Outputs, Active Low (74138) . . . . . . . . . . . . . . . . 166 
Gated 16 Input Mux............................................ 167 
Gated 8 Input Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
8 Input Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169 
Gated Dual 4 Input Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
4x2 Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 
4 x 2 Mux, Outputs Active Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 
4 Bit Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Sync 4 Bit Binary Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
4 Bit Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
4 Bit Binary Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
4 Bit Counter Fast. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
4 Bit U/D Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 
Octal Tristate Buffer on Chip (SN74244) . . . . . . . . . . . . . . . . . . . . . . . . . . 183 
Octal Tristate Buffer off Chip (SN74244) . . . . . . . . . . . . . . . . . . . . . . . . . . 184 
4 Bit/ALU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 
8 Bit Odd Parity Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186 
9 Bit Odd Parity Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 
2 Bit External Clock Prescaler . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 188 
3 Bit External Clock Prescaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 
4 Bit External Clock Prescaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190 
4 Bit Data Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
4 Bit Data Register, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 
8 Bit Data Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 
8 Bit Data Register, Clear Direct................................. 194 
4 Bit Shift Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 
4 Bit Shift Register, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196 
4 Bit Shift Register, Set Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197 
4 Bit Shift Register, Sync Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198 
4 Bit Shift Register, Sync Load and Clear . . . . . . . . . . . . . . . . . . . . . . . . . 199 
4 Bit Shift Register, Async Parallel Load . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
4 Bit Shift Register, Sync Clear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 
Synchronizer For Asynchronous 0 to 1 Event . . . . . . . . . . . . . . . . . . . . . . 202 
Synchronizer For Asynchronous 1 to 0 Event . . . . . . . . . . . . . . . . . . . . . . 203 
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ADDERS 

CLAl 
CLA2 
HAl 
FAl 
FA2 
FA4 
FA16 
FAS2 

ALU 

Function 

4 Bit Carry Look Ahead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
4 Bit Carry Look Ahead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Half Adder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 
Full Adder.................................................... 119 
2 Bit Binary Adder............................................. 120 
4 Bit Binary Adder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121 
16 Bit Fast Binary Adder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 
2 Bit Binary Adder Subtractor................................... 118 

I M2901 14 Bit ALU ..................................................... I 185 I 

COMPARATORS 

MAG2H 
MAG2 
MAG4 
CMP4 
CMP8 

2 Bit Magmtude Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
2 Bit Magnitude Comparator Expandable . . . . . . . . . . . . . . . . . . . . . . . . . 126 
4 Bit Magnitude Comparator Expandable . . . . . . . . . . . . . . . . . . . . . . . . . 128 
4 Bit Equahty Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
8 Bit Equality Comparator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

PARITY GENERATORS 

PARS 
PAR9 

8 Bit Odd Parity Detector ...................................... . 
9 Bit Odd Parity Detector ...................................... . 

LATCH REGISTERS 

L4 
L8 

4 Bit Data Latch 
8 Bit Data Latch 

MULTIPLEXER REGISTERS 

MR41 4 Bit Register with 2 Bit Muxed Inputs ............................ 129 
MR42 4 Bit Register w1th 2 Bit Muxed Inputs, Clear Direct ............... 130 
MR43 4 Bit Register with 2 Bit Muxed Inputs, Sync Clear ................ 131 
MR44 4 Bit Register with 2 Bit Muxed Inputs, Sync Clear, 

Clear Direct ................................................... 132 
MR8l 8 Bit Register with 2 Bit Muxed Inputs ............................ 133 
MR82 8 Bit Register with 2 Bit Muxed Inputs, Clear D1rect ............... 134 

FLIP-FLOP REGISTERS 

R41 
R42 
R8l 
R82 

10 

4 Bit Data Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
4 Bit Data Reg1ster, Clear D1rect................................. 192 
8 Bit Data Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193 
8 Bit Data Register, Clear Direct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 
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SHIFT REGISTERS 

SR4l 4 Bit Shift Register ............................................. 195 
SR42 4 Bit Shlft Register, Clear Direct ................................. 196 
SR43 4 B1t Shlft Register, Set Direct ................................... 197 
SR44 4 Bit Shift Register, Sync Load .................................. 198 
SR45 4 Bit Shift Register, Sync Load and Clear ......................... 199 
SR46 4 Bit Shift Register, Async Parallel Load .......................... 200 
SR47 4 Bit Shift Register, Sync Clear .................................. 201 

MODULO 2 COUNTERS 

I PS2 I 2 Bit External Clock Prescaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 

MODULO 3 COUNTERS 

CM3B 
PS3 

2 Bit Binary Counter, Clear Direct ......................... . 
3 Bit External Clock Prescaler .................................. . 

MODULO 4 COUNTERS 

CM4J 2 Bit Johnson Counter, Clear Direct .............................. 
C2G 2 Bit Gray Counter, Clear Direct ................................ 
CM4B 2 Bit Bmary Counter, Clear Direct ............................... 
PS4 4 Bit External Clock Prescaler ................................... 

MODULO 5 COUNTERS 

CM5B 
CMSSR 

3 Bit Binary Counter, Clear Direct .............................. . 
3 Bit Shift Counter, Clear Direct. ............................... . 

MODULO 6 COUNTERS 

CM6B 
CM6J 

3 Bit Binary Counter, Clear Direct .............................. . 
3 Bit Johnson Counter, Clear Direct ............................. . 

MODULO 7 COUNTERS 

C3LSR 
CM7B 

3 Bit Linear Feedback Shift Register ............................ . 
3 Bit Binary Counter, Clear Direct .............................. . 

MODULO 8 COUNTERS 

CM8J 4 Bit Johnson Counter, Clear Direct .............................. 
C3G 3 Bit Gray Counter, Clear Direct ................................ 
CM8SR 3 Bit Shift Counter, Clear Direct ................................. 
CM8B 3 Bit Binary Counter, Clear Direct ............................... 

MODULO 9 COUNTERS 

CM9SR 
CM9B 

4 Bit Shift Counter, Clear Direct. ............................... . 
4 B1t Bmary Counter, Clear Direct .............................. . 

43 
70 
42 

190 

50 
71 
51 
49 
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MODULO IO COUNTERS 

CM10J 
CMlOSR 
CMlOB 
M160C 
Ml60D 
M162C 
Ml62D 

5 Bit Johnson Counter, Clear Direct ............................. . 
4 Bit Shift Counter, Clear Direct ................................ . 
4 Bit Binary Counter, Clear Direct .............................. . 
4 Bit BCD Counter ............................................ . 
4 Bit BCD Counter ............................................ . 
4 B1t BCD Counter ............................................ . 
4 Bit BCD Counter ............................................ . 

MODULO II COUNTERS 

CM11B 4 Bit Binary Counter, Clear D1rect .............................. . 

MODULO I2 COUNTERS 

CM12J 6 Bit Johnson Counter, Clear Direct .............................. 
CM12SR 4 Bit Shift Counter, Clear Direct ................................. 
CM12B 4 Bit Binary Counter, Clear Direct ............................... 

MODULO I3 COUNTERS 

CM13B 4 Bit Bmary Counter, Clear Direct .............................. . 

MODULO I4 COUNTERS 

CM14J 
CM14B 

7 Bit Johnson Counter, Clear Direct ............................. . 
4 Bit Binary Counter, Clear D1rect .............................. . 

MODULO IS COUNTERS 

C4LSR 
CM15B 

4 Bit Linear Feedback Shift Register ............................ . 
4 Bit Binary Counter, Clear Direct .............................. . 

MODULO 16 COUNTERS 

CB41 
CB42 

CB4C 
CB4F 
CM16J 
C4G 
CM16B 
CUD4l 
CUD42 
M161C 
M161D 
M163C 
M163D 
M163F 
M169C 

12 

4 Bit Binary Counter, Expandable Enable ........................ . 
4 Bit Binary Counter, Expandable Enable, Sync, Clear, 
Clear Direct .................................................. . 
4 Bit Binary Up Counter, Fast, Sync, Clear ...................... . 
4 Bit Binary Up Counter, Fast, Individual. ....................... . 
8 Bit Johnson Counter, Clear Direct ............................. . 
4 Bit Gray Counter, Prescaled Clear Direct ...................... . 
4 Bit Binary Counter, Clear Direct .............................. . 
4 Bit U/D Counter, Expandable Clear Direct ..................... . 
4 Bit U/D Counter, Expandable, Async Load ..................... . 
4 Bit Counter ................................................. . 
4 Bit Binary Counter .......................................... . 
4· Bit Counter ................................................. . 
4 Bit Binary Counter .......................................... . 
4 Bit Counter, Fast ............................................ . 
4 B1t U/D Counter ............................................ . 

55 
56 
54 

173 
174 
177 
178 

59 
60 
58 

35 

36 
21 
22 
66 
72 
65 
68 
69 

175 
176 
179 
180 
181 
182 



SELECTOR GUIDE 
MACROFUNCTIONS (Cont'd) 

Name Function 

MODULO 17 COUNTERS 

CM17B 5 Bit Binary Counter, Clear Direct .............................. . 

MODULO 31 COUNTERS 

C5LSR 5 Bit Linear Feedback Sh1ft Register 

MODULO 32 COUNTERS 

CB5C 
CB5F 

C5G 

5 Bit Binary Up Counter, Sync, Clear ........................... . 
5 Bit Binary Up Counter, Fast, Individual Clear D1rect, 
Set Direct .................................................... . 
5 Bit Gray Counter, Prescaled Clear Direct ...................... . 

LARGE MODULO COUNTERS 

C6LSR 
CB6C 
CB6F 

C6G 
C7LSR 
CB7C 
CB7F 

C7G 
C8LSR 
CB8C 
CB8F 

C8G 
C9LSR 
CB9C 
CB9F 

ClOLSR 
CB10C 
CBlOF 

CllLSR 
Cl2LSR 
Cl3LSR 
C14LSR 
Cl5LSR 
C16LSR 
C17LSR 
C18LSR 
C19LSR 
C20LSR 

6 B1t Mod 63 Linear Feedback Shift Register ..................... . 
6 Bit Mod 64 Fast Binary Counter, Sync Clear ................... . 
6 Bit Mod 64 Fast Binary Counter, Individual Clear Direct, 
Set Direct .................................................... . 
6 Bit Mod 64 Gray Counter, Prescaled Clear Direct ............... . 
7 Bit Mod 127 Linear Feedback Shift Register .................... . 
7 Bit Mod 128 Fast Binary Counter, Sync Clear .................. . 
7 Bit Mod 128 Fast Binary Counter, Individual Clear Direct, Set 
Direct ....................................................... . 
7 Bit Mod 128 Gray Counter, Prescaled Clear Direct. ............. . 
8 Bit Mod 255 Linear Feedback Shift Register .................... . 
8 Bit Mod 256 Fast Binary Counter, Sync Clear .................. . 
8 Bit Mod 256 Fast Binary Counter, Individual Clear Direct, Set 
Direct ....................................................... . 
8 Bit Mod 256 Gray Counter, Prescaled Clear Direct .............. . 
9 Bit Mod 511 Linear Feedback Shift Register .................... . 
9 Bit Mod 512 Fast Binary Counter, Sync Clear .................. . 
9 Bit Mod 512 Fast Binary Counter, Individual Clear Direct, Set 
Direct ....................................................... . 
10 Bit Mod 1023 Linear Feedback Shift Register .................. . 
10 Bit Mod 1024 Fast Binary Counter, Sync Clear ................ . 
lO Bit Mod 1024 Fast Binary Counter, Individual Clear Direct, Set 
Direct ....................................................... . 
11 Bit Mod 2047 Linear Feedback Shift Register .................. . 
12 Bit Mod 4095 Linear Feedback Shift Register .................. . 
13 Bit Mod 8191 Linear Feedback Shift Register .................. . 
14 Bit Mod 16383 Linear Feedback Shift Register ................. . 
15 Bit Mod 32767 Linear Feedback Shift Register ................. . 
16 Bit Mod 65535 Linear Feedback Shift Register ................. . 
17 Bit Mod 131071 Linear Feedback Shift Register ................ . 
18 Bit Mod 262143 Linear Feedback Shift Register ................ . 
19 Bit Mod 524287 Linear Feedback Shift Register ................ . 
20 Bit Mod 1048575 Linear Feedback Shift Register ............... . 
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MULTIPLEXERS 

MUX31H 
MUX31L 
MUX41H 
MUX41GH 
MUX41L 
MUX51H 
MUX51L 
MUX61H 
MUX61L 
MUX71H 
MUX71L 
MUX81H 
MUX22H 
MUX32H 
MUX42H 
MUX52H 
MUX62H 
MUX72H 
MUX82H 
MUX24H 
MUX24L 
MUX34H 
MUX44H 
MUX54H 
MUX64H 
MUX74H 
MUX84H 

DECODERS 

D24H 
D24L 
D38H 
D38L 
D24GH 
D24GL 
D38GH 
D38GL 
D410H 
D410L 
DM6JH 
DM6JL 
DMBJH 
DM8JL 
DM10JH 
DM10JL 
DM12JH 
DM12JL 

14 

Function 

3 Bit Non Invertmg Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
3 Bit Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 
4 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 
4 Bit Non Inverting Mux, Gated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142 
4 B1t Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
5 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
5 Bit Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148 
6 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
6 Bit Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152 
7 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
7 Bit Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 
8 Bit Non Invertmg Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 
Dual 2 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135 
Dual 3 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
Dual 4 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Dual 5 B1t Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149 
Dual 6 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 
Dual 7 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157 
Dual 8 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 
Quad 2 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136 
Quad 2 Bit Inverting Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 
Quad 3 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 
Quad 4 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
Quad 5 B1t Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
Quad 6 B1t Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154 
Quad 7 Bit Non Inverting Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 
Quad 8 Bit Non Invertmg Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161 

2 to 4 Decoder, Outputs Active High ............................. 110 
2 to 4 Decoder, Outputs Active Low 0 0 ••••••• 0 ••••••••••••••••••• 111 
3 to 8 Decoder, Outputs Active High ............................. 114 
3 to 8 DeCoder, Outputs Active Low ............................. 115 
2 to 4 Decoder, Gated Outputs Active High ....................... 108 
2 to 4 Decoder, Gated Outputs Active Low ....................... 109 
3 to 8 Decoder, Gated Outputs Achve High ....................... 112 
3 to 8 Decoder, Gated Outputs Active Low ....................... 113 
4 to 10 Decoder, Outputs Achve High ............................ 116 
4 to 10 Decoder, Outputs Achve Low ••• 0 •••••••••••••••••••••••• 117 
Spike Free Decoder For Mod 6 Johnson Coder, Active High ........ 96 
Spike Free Decoder For Mod 6 Johnson Coder, Active Low ......... 97 
Spike Free Decoder For Mod 8 Johnson Coder, Active H1gh ........ 98 
Spike Free Decoder For Mod 8 Johnson Coder, Active Low ......... 99 
Spike F,ree Decoder For Mod 10 Johnson Coder Active High ........ 100 
Spike Free Decoder For Mod 10 Johnson Coder, Active Low ........ 101 
Spike Free Decoder For Mod 12 Johnson Coder, Active High ....... 102 
Spike Free Decoder For Mod 12 Johnson Coder, Active Low ........ 103 
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DECODERS (Cont'd) 

DM14JH Spike Free Decoder For Mod 14 Johnson Coder, Active High ....... 104 
DM14JL Spike Free Decoder For Mod 14 Johnson Coder, Achve Low ........ 105 
DM16JH Spike Free Decoder For Mod 16 Johnson Coder, Active High ....... 106 
DM16JL Spike Free Decoder For Mod 16 Johnson Coder, Active Low ........ 107 

SYNCHRONIZERS 

SYNC01 
SYNC10 

74XX TTL MSI 

M42C 
M82C 
M85C 
M138C 
M138D 
M150C 
M151C 
M152C 
Ml53C 
Ml57C 
M158C 
Ml60C 
Ml60D 
M161C 
Ml61D 
M162C 
M162D 
M163C 
Ml63D 
Ml63F 
Ml69C 
M244C 
M244XC 
M290l 

Synchronizer For Asynchronous 0 to 1 Event ..................... . 
Synchronizer For Asynchronous l to 0 Event ..................... . 

BCD to Decimal Decoder (7442) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 
2 Bit Binary Full Adder (7482) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
4 Bit Magnitude Comparator (7485) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164 
Gated 3 to 8 Binary Decoder (74138)............................. 165 
3 to 8 Decoder, Gated Outputs, Active Low (74138) . . . . . . . . . . . . . . . 166 
Gated 16 Input Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 
Gated 8 Input Mux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168 
8 Input Mux................................................... 169 
Gated Dual 4 Input Mux. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 
4x2 Mux..................................................... 171 
4 X 2 Mux, Outputs Active Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 
4 Bit BCD Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 
4 Bit Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175 
Sync 4 Bit Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
4 Bit BCD Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177 
4 Bit BCD Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 
4 Bit Counter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179 
4 Bit Binary Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 
4 Bit Counter Fast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 
4 Bit U/D Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182 
Octal Tristate Buffer On Chip (SN 74244)......................... 183 
Octal Tristate Buffer Off Chip (SN 74244)......................... 184 
4 Bit/ALU..................................................... 185 
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MACRO FUNCTIONS 

The information presented for each macrofunction is explained below 

CD The macrofunction name. 

~ The functional description. 

@ The network schematic. 

@ The logic diagram. 

A truth table is shown for some macrofunctions and in addition the number of gates 
used to calculate design complexity for each macrofunction is listed in Appendix I. 
The calling sequence for each macrofunction is listed in Appendix II, and gate count 
equivalents for CMOS 4000 series and TTL 7400 series families are listed in Ap
pendix III. 

The 203 macrofunctions contained in this databook are available for the following 
products: 

ISB12000 SERIES Continuous Arrays 
ISB18000 SERIES Continuous Arrays 
CB12000 SERIES Standard Cells 
ISB9000 SERIES Channelless Arrays. 

Separate databooks for the macrocelllibraries of each of these products are availa
ble from your local SGS-THOMSON sales representative. 

System designers can realise their designs on the SGS-THOMSON proprietary CON
CERT design system or on the following third party engineering workstations: 

Mentor Graphics 
Valid Logic Systems 
Racal Redac 

External design tools such as Verilog XL, System Hilo and Synopsys are also sup
ported. 
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0 0 0 
I 0 0 
0 I 0 
I I 0 
0 I 0 
I I 0 
0 0 I 
I 0 I 
0 0 I 
I 0 I 
0 I I 
I I I 



MACROFUNCTION LIBRARY 

FA4 4 BIT BINARY FULL ADDER FA4 

NETWORK SCHEMATIC 

Gl~----~--~~~ 

~~I=}~~~~~--------=~. 

'------P3 

LOGIC DIAGRAM 

121 



MACROFUNCTION LIBRARY 

FA16 16 BIT FAST ADDER FA16 

122 

NETWORK SCHEMATIC AND LOGIC DIAGRAM 

co >----r~ co 

A 0 - 3 >-1---..,r-1---l A 

8 D -3 >-1-.---lH---l 
co 

r------------1 
r------4----4co FA4 ~~ 

A4 - 7 >--1---t--..---J A 

54 
55 

81 - 7 >-1--+-f--1----l I 
I 

AI- I I >--+--{ 
4 

BB -I I >:+---{ 
I L __ 

GD 
I 
I 
I 
I 
I 
I 
I 
I 
I 

---------~ r+ 58 
5AHELOCIC ["+59 

THl5ABOVE r+ SID 
1-+ 5 I I _ ________ ..J 

AIZ-15 >-1--~-r-r-------j 

81 2 -I 5 >-11----rh--h-+------l 



MACROFUNCTION LIBRARY 

HAl HALF ADDER HAl 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

[] 0 

TRUTH TABLE 

A B s CD 

0 0 0 0 
I 0 I 0 
0 I 0 

0 

123 



MACROFUNCTION LIBRARY 

L4 

124 

4 BIT DATA LATCH 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

OA 

OAN 

08 

OBN 

oc 

OCN 

00 

OON 

L4 



LB 

MACROFUNCTION LIBRARY 

8 BIT DATA LATCH LB 

NETWORK SCHEMATIC 

OA 

CAl 

08 

DBN 

0[ 

0[1 

QD 

CDI 

DE 

DEl 

Of 

QFN 

DC 

OCI 

OH 

OHI 

LOGIC DIAGRAM 

125 



MACROFUNCTION LIBRARY 

2 BIT 
MAG2 EXTENDABLE MAGNITUDE COMPARITOR MAG2 

(SIMILAR TO l/2 SN7485) 

NETWORK SCHEMATIC LOGIC DIAGRAM 

ALB I AE 8 I ACBJ 

;:; :; 
m m 

~ ;:; :; 
"' "' "' 

ALB AEB ACB 

126 



MAG2H 

AI 

Ill 

MACROFUNCTION LIBRARY 

2 BIT 
MAGNITUDE COMPARITOR 

NETWORK SCHEMATIC 

ALII 

A£H 

MAG2H 

LOGIC DIAGRAM 

ALl 

127 



MACROFUNCTION LIBRARY 

MAG4 

128 

4 BIT MAGNITUDE COMPARATOR 
EXPANDABLE 

(SAME AS MBSC OR SN7485) 

NETWORK SCHEMATIC LOGIC DIAGRAM 

A3 
83 

A2 

82 

AI 

81 

AD 

80 

ALBI AEBI AGBI 

ALB AEB AGB 

MAG4 



MACROFUNCTION LIBRARY 

MR41 4 BIT REGISTER WITH 
2 BIT MULTIPLEXED INPUTS MR41 

NETWORK SCHEMA TIC LOGIC DIAGRAM 

DIA 

DAN 
DIA 

DA 

Dll 

D8N 
Dll 

Dl 

DIC 

DCN 
DIC 

DC 

DID 

QDN 
DID 

DO 

129 



MACROFUNCTION LIBRARY 

MR42 4 BIT REGISTER WITH 2 BIT 
MULTIPLEXED INPUTS, CLEAR DIRECT MR42 

NETWORK SCHEMATIC LOGIC DIAGRAM 

130 

CP >--------' 
cor-------------~ 

DAN 

QA 

DIN 

Q! 

QCN 

DC 

DON 

no 



MR43 

MACROFUNCTION LIBRARY 

4 BIT REGISTER WITH 2 BIT 
MULTIPLEXED INPUTS. SYNC CLEAR 

NETWORK SCHEMATIC LOGIC DIAGRAM 

MR43 

131 



MACROFUNCTION LIBRARY 

MR44 4 BIT REGISTER WITH 2 BIT 
MULTIPLEXED INPUTS, SYNC CLEAR CD MR44 

NETWORK SCHEMATIC LOGIC DIAGRAM 

132 

CLR 

CP >------....J 
tO>-----------~ 

DAN 

OA 

O&N 

DB 

OCN 

DC 

DON 

no 



MACROFUNCTION LIBRARY 

MR81 8 BIT REGISTER 
WITH 2 BIT MULTIPLEXED INPUTS MR81 

NETWORK SCHEMATIC LOGIC DIAGRAM 

DAN 

QA 

DOB H 4DBN 

DIB ~ ~DB 
DOC ~ -+-+----- /------ ~-?DCN 
D 1 c >--i-+-+ _____ /-- ____ ~ nc 
000 ~ j?DON 

DID~-+-+ _____ /-- ____ t--7DD 
DOE >-1 f-7DEN 

DIE H-+ 4nE ooF H -+-----/------4aFN 
I I 

D I F >t -+ -+ _____ /-- ____ I?QF 

DOG >-I f--7 QGN 

DIG ~-+ -+ _____ /-- ____ ~ QG 

DOH~ rDHN 

"." ] ---- -~--- --- "'"' 
CP~ 
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MACROFUNCTION LIBRARY 

MR82 

134 

8 BIT REGISTER WITH 2 BIT 
MULTIPLEXED UNITS, CLEAR DIRECT MR82 

NETWORK SCHEMATIC LOGIC DIAGRAM 

DAN 

I DA 
I 

DDB H ~ DBN 

DIB ~ ~DB 
DOC ~-f -f ---- -H-- --~DCN 
DIC >--l 4DC I -f -f - - - - -H - - - - I 
DDD >"-j I'DDN 

D 1 D >---; -f -f ____ -H ____ rHD 

ODE >-i ~DEN 

DIE~ 4DE 
DOF ~ -f -j ---- -H---- y DFN 

I I 
DIF ~ reF 
DOG >-i-f-f---- -H----~ DGN 

DIG~ YDG 1-f -1---- -H--- -1 
DOH~ rDHN ·:· ~~tmiT---~" 

CP 
CD 



MUX22H 

TRUTH TABLE 

MACROFUNCTION LIBRARY 

DUAL 2 BIT NON INVERTING MUX MUX22H 

A 

0 

NETWORK SCHEMATIC 

D D D >-----1"""""1 

D II >-----t-r--v 

0 0 I >-----1-+-1""'\ 

D 1 1 >----t-t-1\1 

LOGIC DIAGRAM 

zo 

Z I 

Z(l) 

DO(!) 

Dl(l) 

135 



MACROFUNCTION LIBRARY 

MUX24H QUAD 2 BIT NON INVERTING MUX 

TRUTH TABLE 

136 

A 

0 
I 

NETWORK SCHEMATIC 

D D D >-------1""""\ 

D ta >--+---r--i 

D 0 I >---4--+-r\ 

D II >--~f-r--J 

D 0 2 >--+-+-r\ 
D II >---~1--r--J 

LOGIC DIAGRAM 

D 0 D 
DID ZD 
DO 1 
011 Zl 

DOl Z2 
D II 
003 z; 
DIS 

zo 

Z I 

Z2 

Z3 

Z(I) 

DO(I) 

Dl(l) 

MUX24H 



IMUX24L I 

MACROFUNCTION LIBRARY 

QUAD 2 BIT INVERTING MUX I MUX24L I 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

DDD 
DID 
DOl 
011 
DDZ 
012 
DD3 
DIS 
A 

137 



MACROFUNCTION LIBRARY 

TRUTH TABLE 

A 

0 
l 
0 
l 

138 

3 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

Dl>-----;, 

D I >---+---r-.J 

LOGIC DIAGRAM 

B 

0 
0 

IMUX31HI 

z 
DO 
Dl 
D2 
D2 



MACROFUNCTION LIBRARY 

I MUX31L I 3 BIT INVERTING MUX IMUX31L I 

NETWORK SCHEMATIC 

z 

A >--__.....--' 
B >-----~--1 

LOGIC DIAGRAM 
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MACROFUNCTION LIBRARY 

MUX32H DUAL 3 BIT NON INVERTING MUX MUX32H 

NETWORK SCHEMATIC 

DOl >----r"""' 
D II >--+--r"""'l 

A>--....._, 
I >-----------~ 

TRUTH TABLE 

A 

0 
l 
0 
l 

140 

Zl 

Zl 

B 

0 
0 
l 
l 

LOGIC DIAGRAM 

au 
a II Zl 
Dzt 
Dll Zl 
a II 
aZI 

A 
B 

Z(I) 

DO(!) 
Dl(l) 
D2(1) 
D2(1) 



MACROFUNCTION LIBRARY 

MUX34H QUAD 3 BIT NON INVERTING MUX MUX34H 

NETWORK SCHEMA TIC 

al D >--i-t--1-11 
D I D >--t-1----f--r--..J 

D! D 
I 

I_ _ ____ I 

Dll >-I I 

Dll >-: r.z1 

D!l ~ 1 

~-+1----t t-----1 
UIZ~ I 
Dl2 >-I l-+~2 

::: j-++----~+-----i 
I I 

Ill ~ !-+Zl 

Ill >-I I . ~---- -----' 

B 

TRUTH TABLE 

A B 

0 0 
l 0 
0 I 
1 1 

LOGIC DIAGRAM 

Z(l) 

DO(!) 
Dl(l) 

D2(1) 
D2(1) 

141 



MACROFUNCTION LIBRARY 

MUX41 GH 4 BIT NON INVERTING MUX, GATED MUX41 GH 

142 

NETWORK SCHEMATIC 

A>----'---' 
8>-----------~~ 

LOGIC DIAGRAM 



IMUX41HI 

TRUTH TABLE 

A 

0 
I 
0 

MACROFUNCTION LIBRARY 

4 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

II >-------t"""""\ 

II >---+----,1'1 

IZ >---t--t;\ 

II >---+-+-lrtl 

A >-----4--1 

I >------~ 

LOGIC DIAGRAM 

B 

0 
0 

z 

z 
DO 
Dl 
D2 
D2 

143 



MACROFUNCTION LIBRARY 

I MUX41L I 4 BIT INVERTING MUX I MUX41L I 

NETWORK SCHEMATIC 

z 

LOGIC DIAGRAM 

144 



MACROFUNCTION LIBRARY 

MUX42H DUAL 4 BIT NON INVERTING MUX MUX42H 

NETWORK SCHEMATIC 

IDI>----1""\ 

II D >--+---;~ 

IZ D >--t--1--r"""\ 

13D >--t-+-r--...L 

Ill >--t-t-r""\ 

U I >--+-+-r--J 

12 I >--t--1--r"""\ 

13 I >--+-+-r---v 

A 

TRUTH TABLE 

A 

0 
I 
0 
I 

B 

0 
0 
I 
I 

LOGIC DIAGRAM 

- DDI 
DID 
DZD 

Zl 
031 

Zl DDI 
D II 

Zl 

DZ I 
D31 

Z(l) 

DO(!) 
Dl(l) 
D2(l) 
D2(l) 
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MACROFUNCTION LIBRARY 

MUX44H QUAD 4 BIT NON INVERTING MUX MUX44H 

NETWORK SCHEMATIC 

II D ,.__:-+-+r""'\ 

II D ~-+-H--'o! 

II D 

ll D 

Ill 

·-----1 

I 
I 
I 
I 

!D 

Ill >-1 I 
Ill >-1 r+ Zl 

Ill ~-t -j- ---1 j- : 
Ill >-1 I 
II I >-1 1-+ Zl 
Ill >-1 I 

Ill >->-f--i 1-- --I 1-----: 
Ill 
Ill >-1 
lllH 

I 
1-+Zl 

Ill~ I JtJr----' 

TRUTH TABLE 

A B 

0 0 
I 0 
0 I 
I I 

146 

LOGIC DIAGRAM 

Z(I) 

DO(!) 
Dl(l) 
D2(1) 
D3(1) 



MACROFUNCTION LIBRARY 

5 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

DD>------r-"1 

11>----+-~ 

I Z >---+--+--r-"1 
13 >---+--+-r--J 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
1 
0 
1 

B 

0 
0 
I 
I 
0 
0 
1 
1 

LOGIC DIAGRAM 

c z 
0 DO 
0 Dl 
0 D2 
0 D3 
I D4 
I D4 
I D4 
I D4 

147 



MACROFUNCTION LIBRARY 

I MUXSlL I 5 BIT INVERTING MUX I MUXSlL I 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

148 



MACROFUNCTION LIBRARY 

MUX52H DUAL 5 BIT NON INVERTING MUX MUX52H 

NETWORK SCHEMATIC LOGIC DIAGRAM 

Zl 

Zl 

A 
0 ll B 

[ 

OZ l 

031 

041 

A 

8 

TRUTH TABLE 

A B c Z(l) 

0 0 0 DO(!) 
I 0 0 Dl(l) 
0 I 0 D2(1) 
I I 0 D2(1) 
0 0 I D4(1) 
I 0 I D4(1) 
0 I I D4(1) 
I I I D4(1) 

149 



MACROFUNCTION LIBRARY 

MUX54H QUAD 5 BIT NON INVERTING MUX MUX54H 

NETWORK SCHEMATIC 

D D 0 >----t---H~ 

0 I D >----'--t-+;-v_ 

------1 

D 2 0 >----t---H~ 

0 3D >---t-+;-v_ 

DOl >-F 
011>----1 
011 >--j 
031 ~ 

041 ~-! 1----1-1--- -I-I 

-----

I 
I 
I 
I 
I ZD 

I 
I 
I 
I 
1 

I 
f.+ Zl 
I 
I 
I 
I 
f.+ !2 
I 

001 :---1 
011:---i 
011 >--1 
031 >-j 
C4Z >-~i 

DOl~ 
1-- - -1-1-- - - 1- I - - -- : 

013 ~ 
023 ~ r-+ Zl :;:B--Jl ____ : 

TRUTH TABLE 

A B 

0 0 
I 0 
0 I 
I I 
0 0 
I 0 
0 I 
I I 

!50 

c 
0 
0 
0 
0 
I 
I 
I 
I 

LOGIC DIAGRAM 

DOD 
D I 0 
DID 
030 
D l 0 
D D I 
D II 
0 21 
0 31 
041 
001 
011 
D 11 
0 31 
011 
0 0 3 
013 
013 
033 
013 

A 
B 
c 

IO 

I I 

Z2 

Il 

Z(I) 

DO(!) 

Dl(l) 
D2(1) 
D2(!) 
D4(1) 
D4(l) 
D4(l) 
D4(!) 



MACROFUNCTION LIBRARY 

6 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

D0>-------1""'\ 

D I >----f-l'J. 

D2 >----t-t-1""'\ 

03 >----t-t-f""""""\1 

D 4 >----t-t-1""'\ 

05 >-----t-t-f""""""\1 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
I 
0 
I 

B 

0 
0 
I 
I 
0 
0 
I 
I 

c 
0 
0 
0 
0 
I 
I 
I 
I 

LOGIC DIAGRAM 

DO 
D I 
Dl 
D J 
D 4 
OS 

z 
DO 
Dl 
D2 
D3 
D4 
D5 
D4 
D5 
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MACROFUNCTION LIBRARY 

I MUXBIL I 

152 

6 BIT INVERTING MUX 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

01 
01 
02 
OJ 
04 
05 

A B C 

I MUXBIL I 

z 



MUX62H 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
I 
0 
I 

MACROFUNCTION LIBRARY 

DUAL 6 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

D Q I >--'----1-t-,..--., 

D II >--r-t---!f-r".J. 

D Z B >--'----l-t-1"'1 
D ll >-r--t-t-,......--,L 

1 

DDI >-:-
011>--j 

DZ I >-l 
Dll >--I 

I 
D 41 >--] 

-----1 

I 
I 
I 

I 
I 
I 

Zl 

I 
1-+Zl 
I 
I 
I 
I 

·:· ~!l ___ fl---tr ___ : 

B c 
0 0 
0 0 
I 0 
I 0 
0 I 
0 I 
I I 
I I 

MUX62H 

Z(l) 

DO(!) 
Dl(l) 
D2(1) 
D3(1) 
D4(l) 
D5(1) 
D4(1) 
D5(!) 
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MACROFUNCTION LIBRARY 

MUX64H 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
I 
0 
I 

154 

QUAD 6 BIT NON INVERTING MUX 

NETWORK SCHEMA TIC 

I 
I 
I 
I 
I 
I ZD 

I 
I 
I 
I 

ODI >-j I 
Oil >j 1 

~~: ~ ~ZI 
041 >--' I 

~:~ ~ -l t----H--- -l +----: 
012 >-j 

~~ 2 ~ ~Z2 
o 4 ~ ;.....l I 

~:~~-lt----H--- -1+----: 
~g ~ I 
Ollr-J f-+Z3 

;:;;1[~---fj H: 

B c 
0 0 
0 0 
I 0 
I 0 
0 I 
0 I 
I I 
I I 

MUX64H 

Z(l) 

DO(!) 
Dl(l) 
D2(1) 
D3(1) 
D4(1) 
D5(l) 
D4(1) 
D5(1) 



MACROFUNCTION LIBRARY 

7 BIT NON INVERTING MUX IMUX71HI 

NETWORK SCHEMATIC 

U>----;-, 

D I >--t---r""'i 

DZ >--t--1-r"'\ 

Dl >--t--1-r-....J 

D 4 >--t--1-r"'\ 

05 >--t--1--r-....J 

A 
I 
c 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
I 
0 
I 

B 

0 
0 
I 
I 
0 
0 
I 
I 

LOGIC DIAGRAM 

c z 
0 DO 
0 Dl 
0 D2 
0 D3 
I D4 
I D5 
I D6 
I D6 
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MACROFUNCTION LIBRARY 

[Muxm[ 

156 

7 BIT INVERTING MUX 

NETWORK SCHEMATIC 

00>-----r""""\ 

0 I >---t----;-'1 

0 2 >---t-1--r--... 

D 3 >--+--1--r---J 

D 4 >--f-t-r""""\ 

D I >---+--1--r---J 

• 
8 

c 

LOGIC DIAGRAM 

DO 
0 I 
02 
OJ 
0 4 
OS 
0' 

[Muxmj 



MUX72H 

TRUTH TABLE 

A 

0 
I 
0 
I 
0 
1 
0 
I 

MACROFUNCTION LIBRARY 

DUAL 7 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

00 0 >--r--t-t-,--... 
0 I 0 >---1---t-t--r--J 

0 I 0 >--r--t-t-,--... 
0 l 0 >--o---t-t--r--J 

D I o >--!---t-t-1\ 
0 5 0 >--o---t-t--r--J 

l
Oll >--1 
011 >-; 
011 >--, 

0 ll >--1 

041 >- 1 

----
1 

:~:~1~---t,--~ 

B c 
0 0 
0 0 
I 0 
I 0 
0 I 
0 1 
I I 
I I 

MUX72H 

Z(l) 

DO(!) 
Dl(l) 
D2(1) 
D3(!) 
D4(!) 
D5(!) 
D6(!) 
D6(1) 
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MACROFUNCTION LIBRARY 

MUX74H 

TRUTH TABLE 

A 

0 
1 
0 
1 
0 
I 
0 
1 

!58 

QUAD 7 BIT NON INVERTING MUX 

NETWORK SCHEMATIC 

D II >---'-+---1-r--.. 

D I I ,__,_+--J__,-----J 

Dll ,__._.4--J___,---.. 

D ll >-'-+--l--.r---J 

D 41 ~4--1--r--.. 

D II >-++--l-_,----.,J 

Dll 

Dl I >---] 
Oil~ 

:~:~1 
041H 
011 >-i 

-----

~::~t+---1-1--·- ~if--

ZD 

t-- z l 
I 
I 

_ _j 

Oil>- I 
oz1>-! l-.zz 
Dll >--< I 
DH~ I 
Dll~ I 

~::~;-f f-----11----11~---j 
Oil H i-ZI 

Dll >--1 II 
Dll >---] 
DU~ 1 

1::~ -- -H-- -11- -' 

B c 
0 0 
0 0 
1 0 
1 0 
0 1 
0 I 
I I 
I I 

MUX74H 

Z(l) 

DO (I) 

D1(1) 
D2(1) 
D3(1) 
D4(1) 
D5(1) 
D6(1) 
D6(1) 



MACROFUNCTION LIBRARY 

IMUX81HI 8 BIT NON INVERTING MUX 

NETWORK SCHEMATIC LOGIC DIAGRAM 

TRUTH TABLE 

A B c z 
0 0 0 DO 
I 0 0 Dl 
0 I 0 D2 
I I 0 D3 
0 0 I D4 
I 0 I D5 
0 I I D6 
I I I D7 

159 



MACROFUNCTION LIBRARY 

MUX82H DUAL 8 BIT NON INVERTING MUX MUX82H 

160 

DDD 
D I 0 
DID 
DlD 
D4D 
DSD 
D'D 
DID 

0 D I 
0 II 
02 I 
Oll 
0 II 
DS I 
OGI 
07 I 

A 

B 
c 

NETWORK SCHEMATIC 

DD 
0 I 
01 
Dl MUX81 

04 r---. 
OS 
D' 
07 

A B C 

I I 
OD 
0 I 
01 
Ol MUX81 r----------. 04 

OS 
0' 
07 

A B C 

I I 

LOGIC DIAGRAM 

ZD 

ZD 

Z I 

Zl 



MACROFUNCTION LIBRARY 

MUX84H QUAD 8 BIT NON-INVERTING MUX MUX84H 

NETWORK SCHEMATIC AND LOGIC DIAGRAM 

161 



MACROFUNCTION LIBRARY 

M42C 4 TO 10 DECODER 

162 

NETWORK SCHEMATIC 

lr~=====~o~n!..' -~u 
1---l=:i====:t:)J~IO~l -~ZI 

r-r111~~~~~1D~, =:zz UJ ZJ 

f-+-l==t==!===::[:?!10!..1 -~zs 

lt==t===tJI!!_Dl!....._--+Z7 

M42C 

LOGIC DIAGRAM 

I I l l 



M82C 

MACROFUNCTION LIBRARY 

2 BIT BINARY FULL ADDER 
(SAME AS FA2) 

NETWORK SCHEMATIC 

Cl>---_,....--=~ 
AI >---t+\r""" 
11>-....,.;-HL../ 

>-----· 5I 

}0----+ cz 

LOGIC DIAGRAM 

M82C 
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MACROFUNCTION LIBRARY 

M85C 

164 

4 BIT MAGNITUDE COMPARATOR 
EXPANDABLE 

(SIMILAR TO MAG4 OR SN7485) 

NETWORK SCHEMATIC LOGIC DIAGRAM 

113 

113 

112 

Be 

Rl 

II 

All 

Ill 

RT.II IIIJII RGII 

RtB REI RGI 

M85C 



MACROFUNCTION LIBRARY 

GATED 3 TO 8 DECODER 

NETWORK SCHEMATIC LOGIC DIAGRAM 

R>i~r ~~~~~Hlf 
I ~-1----_J 

r;ac;:=:::J 

~I >----_.J [), 

165 



MACROFUNCTION LIBRARY 

M138D GATED 3 TO 8 DECODER 
OUTPUTS ACTIVE LO (74138) M138D 

NETWORK SCHEMATIC LOGIC DIAGRAM 

G I CZA GZB C B A 
\1 \1 

r- - r-

I yp ----,......, 
Zl 

,___ ___, 
Zl 

.....-;. 
zz 

,___ ___, 

..-,..__ 
Z4 

,___ __,"""-
zs 

'-------1. 
Z7 

166 



MACROFUNCTION LIBRARY 

MISOC 16 INPUT GATED INVERTING MUX MISOC 

NETWORK SCHEMATIC LOGIC DIAGRAM 

II 

II 

IZ 

ll 

If 

DS 

D' 

17 

II 

I! 

Dll 

Dll 

DIZ 

DIJ 

014 

115 

nr 
A 
I 
c 
I 

u 
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MACROFUNCTION LIBRARY 

168 

8 INPUT GATED MUX 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

01 
0 I 
OZ 
03 
04 
05 
05 y 
07 
ABC SN 



8 INPUT INVERTING MUX 

NETWORK SCHEMATIC 

i' >---t-+--1r-"'\ 

17 >---+-+-r--..1 

LOGIC DIAGRAM 

DO 
Dl 
02 
03 z 
04 
DS 
DG 
07 
A B C 

MACROFUNCTION LIBRARY 

z 

169 



MACROFUNCTION LIBRARY 

170 

DUAL 4 INPUT MUX 

NETWORK SCHEMATIC 

I D J >---t--t---r---L./ 

I U >---t--t----+-1--___. 
lDI >--+-t---r...._ 

LOGIC DIAGRAM 

I 0 D 
I 0 I I z 
I 0 2 
I 0 3 
IGN 

200 zz Z D I 
202 
203 
2GN 

A 



Ml57C QUAD 2 INPUT GATED 
NON INVERTING MUX 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

MACROFUNCTION LIBRARY 

Ml57C 
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Ml58C 

Cl 
s 

172 

QUAD 2 INPUT GATED 
INVERTING MUX 

NETWORK SCHEMATIC 

AI 

II 

AZ 

12 

A3 ., 
At 

•• 

LOGIC DIAGRAM 

Ml58C 

Zl 

zz 

Zl 

Z4 



Ml60C 

MACROFUNCTION LIBRARY 

SYNC 4 BIT BCD COUNTER 
(7415160) 

NETWORK SCHEMATIC 

CP 

Ml60C 

LOGIC DIAGRAM 
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M160D 

174 

SYNC 4 BIT BCD COUNTER 
(74LS160) 

NETWORK SCHEMATIC 

CP 

M160D 

LOGIC DIAGRAM 



Ml61D 

MACROFUNCTION LIBRARY 

SYNC 4 BIT BCD COUNTER 
(74LS161) 

NETWORK SCHEMATIC 

CP 

A 

Ml61D 

LOGIC DIAGRAM 
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Ml61C 

176 

SYNC 4 BIT COUNTER 
(7418161) 

NETWORK SCHEMATIC 

tP 

MACROFUNCTION LIBRARY 

Ml61C 

LOGIC DIAGRAM 



Ml62C 

MACROFUNCTION LIBRARY 

SYNC 4 BIT BCD COUNTER 
(7418162) 

NETWORK SCHEMATIC 

cr 

Ml62C 

LOGIC DIAGRAM 
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M162D 

178 

SYNC 4 BIT BCD COUNTER 
(7415162) 

NETWORK SCHEMATIC 

CP 

M162D 

LOGIC DIAGRAM 



Ml63C 

co 

SYNC 4 BIT COUNTER 
(74LS163) 

NETWORK SCHEMATIC 

cr 

QC 

~_JL~f-1-ttf+:::==:±::~[Tij}+ocN 

DD 

QDN 

MACROFUNCTION LIBRARY 

Ml63C 

LOGIC DIAGRAM 
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SYNC 4 BIT 
BINARY COUNTER (74LS163) Ml63D Ml63D 

NETWORK SCHEMATIC LOGIC DIAGRAM 

CP 
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Ml63F SYNC 4 BIT COUNTER 
(7415163) OPTIMIZED FOR MAX CLOCK FREQ. Ml63F 

NETWORK SCHEMATIC LOGIC DIAGRAM 

CD 
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Ml69C 

DA 

DB 

DC 

OD 

CDN 

182 

4 BIT U /D COUNTER 
(7418169) 

NETWORK SCHEMATIC 

CP 

Ml69C 

LOGIC DIAGRAM 
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M244C DUAL 4 BIT TRISTATE BUFFER ON CHIP M244C 

ELECTRICAL SCHEMATIC 

I AI >------i ;:>--t--1 IT I 

I AZ >------i ;:>--t--1 I TZ 

I Al >------! .)>-f---J!:lli!l--+ I T l 

I AI I T4 

ZAI ~------f >--1-~fDTIW--. ZTI 

ZAZ Z TZ 

ZAl ZTl 

HI ZH 

LOGIC DIAGRAM 
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M244XC DUAL 4 BIT TR~i: ~H~UTPUT BUFFER M244XC 

184 

ELECTRICAL SCHEMATIC 

IG N >--------., 

4 ITS7 

I A I >-----1 >--t--fiffiJ:T} I T I 

I AZ >------1 >-+--i I yz 

I AJ >------1 >-t---fDETilr]--- I TJ 

I A4 IH 

ZA I >------1 ;>-t---{g!J,Al'}-- 2 T I 

ZA2 zyz 

2AJ ZH 

ZAf 2H 

LOGIC DIAGRAM 



M2901 4 BIT SLICE ALU 

BLOCK DIAGRAM 

A 073 

B 073 

OUT SEL 

MACROFUNCTION LIBRARY 

I 0,1,2 

I 3,4,5 

5-9667 

M2901 

I,6,7,8 

DESTINATION 
DECODER 

EN 0 OUT Q EN 
SEL 
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PARS 

IF NUMBER OF TRUE 
(I) INPUT IS ODD 
THEN Z= I 

8 BIT ODD PARITY DETECTOR 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

PARS 



MACROFUNCTION LIBRARY 

PAR9 9 BIT ODD PARITY DETECTOR 

NETWORK SCHEMATIC 

~------------------~C>---z 

IF NUMBER OF TRUE 
(I) INPUT IS ODD 
THEN Z= 1 

LOGIC DIAGRAM 

PAR9 

187 
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PS2 

188 

DIVIDE BY 2 EXTERNAL CLOCK 
PRESCALER WITH NO INPUT PROTECTION 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

PS2 



PS3 

MACROFUNCTION LIBRARY 

DIVIDE BY 3 EXTERNAL CLOCK PRESCALER 
WITH NO INPUT PROTECTION 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

PS3 
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PS4 

CD 

CP 

190 

DIVIDE BY 4 EXTERNAL CLOCK PRESCALER 
WITH NO INPUT PROTECTION 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

PS4 



MACROFUNCTION LIBRARY 

R41 4 BIT DATA REGISTER R41 

NETWORK SCHEMATIC 

cr 

LOGIC DIAGRAM 
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R42 4 BIT DATA REGISTER, CLEAR DIRECT R42 

NETWORK SCHEMATIC LOGIC DIAGRAM 

DAN 

DB 

DBN 

DC 

DCN 

DO 

DON 

CP>---1--' 
CD _ __._ __ _, 
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R81 

MACROFUNCTION LIBRARY 

8 BIT DATA REGISTER R81 

NETWORK SCHEMATIC 

DA 

DAI 

Dl 

on 

DC 

an 

01 

on 

0£ 

on 

OF 

OFI 

01 

an 

01 

011 

LOGIC DIAGRAM 
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R82 

194 

8 BIT DATA REGISTER, CLEAR DIRECT 

NETWORK SCHEMATIC 

OA 
I 
I DAN 
I 
I 
I_ 

a~ 4os 
I 4osN 
1-~ +- -----1 

c~ 4oc 
I 4ocN 
1-~t------1 

o~ 4oo 
I 4ooN 

E ~-~+------4DE 
I 4DEN 
1-~+------1 

F ~ I-70F 

:_~ +----- -~OFN 
c~ 4oc 

I 4ocN 
1-~t-------1 

H~ 4oH 

CP,_j- t--- -- -~OHN 
CD~ 

LOGIC DIAGRAM 

R82 
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SR41 4 BIT SHIFT REGISTER SR41 

NETWORK SCHEMATIC 

CP 

QAI au Q[l QDN 

LOGIC DIAGRAM 
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SR42 4 BIT SHIFT REGISTER, CLEAR DIRECT 

196 

NETWORK SCHEMATIC 

OA 08 oc 

CP~--~-+~~~--+-~--~-+~ 

CD~--L--+----~--+-----~-+----_J 

DAN OBN OCN 

LOGIC DIAGRAM 

00 

ODN 

SR42 
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SR43 4 BIT SHIFT REGISTER, SET DIRECT SR43 

NETWORK SCHEMATIC 

DA DB DC DD 

DAN OBN OCN DON 

LOGIC DIAGRAM 

50 

197 
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SR44 

198 

4 BIT SHIFT REGISTER, 
SYNCHRONOUS PARALLEL LOAD 

NETWORK SCHEMATIC LOGIC DIAGRAM 

SR44 



SR45 

MACROFUNCTION LIBRARY 

4 BIT SHIFT REGISTER, SYNCHRONOUS 
PARALLEL LOAD AND CLEAR 

NETWORK SCHEMATIC LOGIC DIAGRAM 

A 

~J--.J-~::I:::::::;-'[=..__-7 OAN 

8 

~J--.J-~::I:::::::;-'[=.._--7 OBN 

c 

~J---1--~::I:::::::;-'[=..__-7 OCN 

D 

SR45 
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SR46 

200 

4 BIT SHIFT REGISTER, 
ASYNCHRONOUS PARALLEL LOAD 

NETWORK SCHEMATIC 

A I 

DAM DA DIM Dl DCI DC DON DO 

LOGIC DIAGRAM 

SR46 



SR47 4 BIT SHIFT REGISTER, 
SYNC CLEAR 

NETWORK SCHEMATIC 

OA OAI DB OBI DC OCI 

LOGIC DIAGRAM 

MACROFUNCTION LIBRARY 

SR47 

00 001 

201 



MACROFUNCTION LIBRARY 

SYNCOl 

202 

SYNCHRONIZER FOR ASYNCHRONOUS 
0 TO 1 EVENT 

NETWORK SCHEMATIC 

LOGIC DIAGRAM 

SYNCOl 



SYNClO 

MACROFUNCTION LIBRARY 

SYNCHRONIZER FOR ASYNCHRONOUS 
1 TO 0 EVENT 

,.': 

NETWORK SCHEMATIC 

~,____..z 

~ 
LOGIC DIAGRAM 

SYNClO 
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MACROFUNCTIONS CALLING SEQUENCE 

NAME CALLING SEQUENCE 

C2G (OA, OAN, OB, OBN; CP, CD) 
C3G (OA,OAN,OB,OBN,OC,OCN;CP,CD) 
C3LSR (OA,OAN,OB,OBN,OC,OCN;CP,CD) 
C4G (OA, OB, OC, OD; CP, CD) 
C4LSR (OA,OAN,OB,OBN,OC,OCN,OD.ODN;CP,CD) 
C5G (OA, OB, OC, OD, OE; CP, CD) 
C5LSR (0A,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN;CP,CD) 
C6G (OA, OB, OC, OD, OE, OF; CP, CD) 
C6LSR (OA.OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN; 

CP, CD) 
C7G (OA, OB, OC, OD, OE, OF, OG; CP, CD) 
C7LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE.OEN,OF,OFN, 

OG, OGN; CP, CD) 
CSG (OA, OB, OC, OD, OE, OF, OG, OH; CP, CD) 
CSLSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 

OG, OGN, OH, OHN; CP, CD) 
C9LSR (0A,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 

OG, OGN, OH, OHN, OI, OIN; CP, CD) 
ClOLSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 

OG, OGN, OH, OHN, OI. OIN, OJ. OJN; CP, CD) 
CllLSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 

OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN; CP, CD) 
Cl2LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 

OG, OGN, OH, OHN, OL OIN, OJ. OJN, OK, OKN, OL, OLN; 
CP, CD) 

Cl3LSR (0A,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI. OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN; CP, CD) 

Cl4LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE.OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN; CP, CD) 

Cl5LSR (0A.OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON; CP, CD) 

Cl6LSR (OA,ON,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON, OP, OPN; CP, CD) 

Cl7LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON, OP, OPN, 00, OON; CP, CD) 

Cl8LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON, OP, OPN, 00, OON, OR, ORN; 
CP, CD) 

Cl9LSR (0A.OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, OI, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON, OP, OPN, 00, OON, OR, ORN, 
OS, OSN; CP, CD) 

C20LSR (OA,OAN,OB,OBN,OC,OCN,OD,ODN,OE,OEN,OF,OFN, 
OG, OGN, OH, OHN, or, OIN, OJ. OJN, OK, OKN, OL, OLN, 
OM, OMN, ON, ONN, 00, OON, OP, OPN, 00. OON, OR, ORN, 
OS,OSN,OT.OTN;CP,CD) 
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CB4C (AQN, BQN, CQN, DQN; CL, CP) 
CB4F (AQN, BQN, CQN,DQN; CP,ACD, BCD,CCD, DCD,ASD,BSD, 

CSD, DSD) 
CB5C (AQN, BQN, CQN, DQN, EQN; CL, CP) 
CB5F (AQN, BQN,CQN, DQN, EQN;CP,ACD, BCD,CCD, DCD, ECD, 

ASD, BSD, CSD, DSD, ESD) 
CB6C (AQN, BQN, CQN, DQN, EQN, FQN; CL, CP) 
CB6F (AQN, BQN,CQN, DQN, EQN,FQN; CP,ACD,BCD,CCD, DCD, 

ECD, FCD,ASD, BSD, CSD, DSD, ESD, FSD) 
CB7C (AQN, BQN, CQN, DQN, EQN, FQN, GQN; CL, CP) 
CB7F (AQN,BQN, CQN, DQN, EQN,FQN, GQN;CP,ACD,BCD,CCD, 

DCD, ECD, FCD, GCD, ASD, BSD, CSD, DSD, ESD, FSD, GSD) 
CBBC (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN; CL, CP) 
CBBF (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN; CP, ACD, BCD, 

CCD, DCD, ECD, FCD, GCD, HCD,ASD, BSD, CSD, DSD, ESD, 
FSD, GSD, HSD) 

CB9C (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN, IQN; CL, CP) 
CB9F (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN, IQN; CP, ACD, 

BCD, CCD, DCD, ECD, FCD, GCD, HCD, ICD, ASD, BSD, CSD, 
DSD, ESD, FSD, GSD, HSD, ISD) 

CBIOC (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN, IQN, JQN; CL, CP) 
CBIOF (AQN, BQN, CQN, DQN, EQN, FQN, GQN, HQN, IQN, JQN; CP, 

ACD, BCD, CCD, DCD, ECD, FCD, GCD, HCD, ICD, JCD, ASD, 
BSD, CSD, DSD, ESD, FSD, GSD, HSD, ISD, JSD) 

CB41 (QA,QB,QC,QD,CO;~,O,CD) 
CB42 (QA, QB, QC, QD, CO; CP, CI, CL, CD) 
CLAI (C4, GO, Gl; CO, AO, EO, AI, Bl, A2, A3, B3) 
CLA2 (GO, Gl, C4; CO, AO, EO, AI, Bl, A2, B2, A3, B3) 
CM3B (QA, QAN, QB, QBN; CP, CD) 
CM4B (QA, QAN, QB, QBN; CP, CD) 
CM4J (QA, QAN, QB, QBN; CP, CD) 
CM5B (QA, QAN, QB, QBN, QC, QCN; CP, CD) 
CM5SR (QA, QAN, QB, QBN, QC, QCN; CP, CD) 
CM6B (QA,QAN,QB,QBN,QC,QCN;CP,CD) 
CM6J (QA, QAN, QB, QBN, QC, QCN; CP, CD) 
CM7B (QA, QAN, QB, QBN, QC, QCN; CP, CD) 
CMBB (QA,QAN,QB,QBN,QC,QCN;CP,CD) 
CMBBR (QA, QB, QC; CP, CD) 
CMBJ (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMSSR (QA, QAN, QB, QBN, QC, QCN; CP, CD) 
CM9B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM9BR (QA, QB, QC, QD; CP, CD) 
CM9SR (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMIOB (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMIOBR (QA, QB, QC, QD; CP, CD) 
CMIOJ (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN;CP,CD) 
CMIOSR (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMllB (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMllBR (QA, QB, QC, QD; CP, CD) 
CMI2B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CMI2BR (QA, QB, QC, QD; CP, CD) 
CMI2J (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN; 

CP, CD) 
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CM12SR (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM13B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM13BR (QA, QB, QC, QD; CP, CD) 
CM14B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM14BR (QA, QB, QC, QD; CP, CD) 
CMI4J (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN; CP, CD) 
CM15B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM15BR (QA, QB, QC, QD; CP, CD) 
CM16B (QA,QAN,QB,QBN,QC,QCN,QD,QDN;CP,CD) 
CM16BR (QA, QB, QC, QD; CP, CD) 
CM16J (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN, QH, QHN; CP, CD) 
CM17B (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN;CP,CD) 
CM17BR (QA, QB, QC, QD, QE; CP, CD) 
CMlSBR (QA, QB, QC, QD, QE; CP, CD) 
CM19BR (QA, QB, QC, QD, QE; CP, CD) 
CM20BR (QA, QB, QC, QD, QE; CP, CD) 
CM21BR (QA, QB, QC, QD, QE; CP, CD) 
CM22BR (QA, QB, QC, QD, QE; CP, CD) 
CM23BR (QA, QB, QC, QD, QE; CP, CD) 
CM24BR (QA, QB, QC, QD, QE; CP, CD) 
CM25BR (QA, QB, QC, QD, QE; CP, CD) 
CM26BR (QA, QB, QC, QD, QE; CP, CD) 
CM27BR (QA, QB, QC, QD, QE; CP, CD) 
CM28BR (QA, QB, QC, QD, QE; CP, CD) 
CM29BR (QA, QB, QC, QD, QE; CP, CD) 
CM30BR (QA, QB, QC, QD, QE; CP, CD) 
CM31BR (QA, QB, QC, QD, QE; CP, CD) 
CM32BR (QA, QB, QC, QD, QE; CP, CD) 
CMP4 (AEB; AO, BO, Al, Bl, A2, B2, A3, B3) 
CMPS (AEB; AO, BO, Al, Bl, A2, B2, A3, B3, A4, B4, AS, B5, A6, B6, A7, B7) 
CUD41 (QA, QB, QC, QD, CQN; CP, PN, TN, UP, CD) 
CUD42 (QA, QB, QC, QD, CQN; A, B, C, D, L, CL, CP, PN, TN, UP) 
D24GH (20, 21, 22, 23; A, B, GN) 
D24GL (20, 21, 22, 23; A, B, G) 
D24H (20, 21, 22, 23; A, B) 
D24L (20, 21, 22, 23; A, B) 
D38GH (20, 21, 22, 23, 24, 25, 26, 27; A, B, C, GN) 
D38GL (20, 21, 22, 23, 24, 25, 26, 27; A, B, C, G) 
D38H (20, 21, 22, 23, 24, 25, 26, 27; A, B, C) 
D38L (20, 21, 22, 23, 24, 25, 26, 27; A, B, C) 
D410H (20, 21, 22, 23, 24, 25, 26, 27, 28, 29; A, B, C, D) 
D410L (20, 21, 22, 23, 24, 25, 26, 27, 28, 29; A, B, C, D) 
DM6JH (JO, Jl, J2, J3, J4, JS; A, AN, B, BN, C, CN) 
DM6JL (JO, Jl, J2, J3, J4, JS; A, AN, B, BN, C, CN) 
DMSJH (JO, Jl, J2, J3, J4, J5, J6, J7; A, AN, B, BN, C, CN, D, DN) 
DMSJL (JO, Jl, J2, J3, J4, J5, J6, J7; A, AN, B, BN, C, CN, D, DN) 
DMlOJH (JO, Jl, J2, J3, J4, JS, J6, J7, JS, J9; A, AN, B, BN, C, CN, D, DN, E, EN) 
DMlOJL (JO, Jl, J2, J3, J4, JS, J6, J7, JS, J9; A, AN, B, BN, C, CN, D, DN, E, EN) 
DM12JH (JO, Jl, J2, J3, J4, JS, J6, J7, JS, J9, JlO, Jll; A, AN, B, BN, C, CN, 

D, DN, E, EN, F, FN) 
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DM12JL (JO, Jl, J2, J3, J4, J5, J6, J7, JS, J9, JlO, Jll; A, AN, B, BN, C, CN, 
D, DN, E, EN, F, FN) 

DM14JH (JO, Jl, J2, J3, J4, J5, J6, J7, JS, J9, JlO, Jll, Jl2, Jl3; A, AN, B, BN, 
C, CN, D, DN, E, EN, F, FN, G, GN) 

DM14JL (JO, Jl, J2, J3, J4, J5, J6, J7, JS, J9, JlO, Jll, Jl2, Jl3; A, AN, B, BN, 
C, CN, D, DN, E, EN, F, FN, G, GN) 

DM16JH (JO, Jl, J2, J3, J4, J5, J6, J7, JS, J9, 10, Ill, Jl2, Jl3, Jl4, Jl5; A, AN, 
B,BN, C,CN, D,DN,E,EN,F, FN, G, GN, H,HN) 

DM16JL (JO, Jl, J2, J3, J4, J5, J6, J7, JS, J9, JlO, Ill, Jl2, Jl3, Jl4, Jl5; A, 
AN, B, BN,C, CN, D, DN, E, EN, F, FN, G, GN, H,HN) 

FAl (S, CO; CI, A, B) 
FA2 (SO, Sl, C2; CO, AO, BO, Al, Bl) 
FA4 (SO, Sl, S2, S3, C4, P3; CO, AO, BO, GO, Al, Bl, G l, A2, B2, A3, 

B3) 
FA16 (SO, Sl, S2, S3, S4, S5, S6, S7, SB, S9, SlO, Sll, Sl2, Sl3, Sl4, 

Sl5, Cl6; CO, AO, BO, Al, Bl, A2, B2, A3, B3, A4, B4, A5, B5, A6, 
B6, A7, B7, AS, BB, A9, B9, AlO, BlO, All, Bll, Al2, Bl2, Al3, 
Bl3, Al4, Bl4, Al5, Bl5) 

FAS2 (SO, Sl, C2; CO, AO, BO, Al, Bl, SUB) 
HAl (S, CO; A, B) 
L4 (QA,QAN,QB,QBN,QC,QCN,QD,QDN;A,B,C,D,W 
LS (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN, QH, QHN; A, B, C, D, E, F, G, H, L) 
M42C (ZO, Zl, Z2, Z3, Z4, Z5, Z6, Z7, ZB, Z9; A, B, C, D) 
M82C (SO, Sl, C2; CO, AO, BO, Al, Bl) 
M85C (AGB, AEB, ALB; AGBI, AEBJ, ALB!, A3, B3, A2, B2, Al, Bl, AO BO) 
Ml38C (ZO, Zl, Z2, Z3, Z4, Z5, Z6, Z7; Gl, G2A, G2B, A, B, C) 
Ml38D (ZO, Zl, Z2, Z3, Z4, Z5, Z6, Z7; G l, G2A, G2B, A, B, C) 
Ml50C (Z; DO, Dl, D2, D3, D4, D5, D6, D7, DS, D9, DlO, Dll, Dl2, Dl3, 

Dl4, Dl5, A, B, C, D, SN) 
Ml51C (W, Y; DO, Dl, D2, D3, D4, D5, D6, D7, A, B, C, SN) 
Ml52C (~DO, Dl, D2, D3, D4, D5, D6, D7, A, B, C) 
Ml53C (lZ, 2Z; lDO, lDl, lD2, lD3, 2DO, lDl, 2D2, 2D3, A, B, lGN, 2GN) 
Ml57C (Zl, Z2, Z3, Z4; Al, Bl, A2, B2, A3, B3, A4, B4, S, GN) 
Ml58C (Zl, Z2, Z3, Z4; Al, Bl, A2, B2, A3, B3, A4, B4, S, GN) 
Ml60C (QA, QB, QC, QD, CO, QAN, QBN, QCN, QDN; A, B, C, D, L, 

CP, CD, P, T) 
Ml60D (QA, QB, QC, QD, CO; A, B, C, D, L, CP, CD, P, T) 
Ml61C (QA,QB,QC,QD,CO,QAN,QBN,QCN,QDN;A,B,C,D,L, 

CP, P, T, CD) 
Ml6lD (QA, QB, QC, QD, CO; A, B, C, D, L, CP, P, T, CD) 
Ml62C (QA,QB,QC,QD,CO,QAN,QBN,QCN,QDN;A,B,C,D,L, 

CL, CP, P, T) 
Ml62D (QA, QB, QC, QD, CO; A, B, C, D, L, CL, CP, P, T) 
Ml63C (QA,QB,QC,QD,CO,QAN,QBN,QCN,QDN;A,B,C,D,L, 

CL, CP, P, T) 
Ml63D (QA,QB,QC,QD,CO; A,B,C,D, L,CL,CP,P,TI 
Ml63F (QA, QB, QC, QD, CO; A, B, C, D, L, CL, CP, P, T) 
Ml69C (QA, QB, QC, QD, CON; A, B, C, D, L, CP, PN, TN, UP) 
M244C (lYl, lY2, lY3, lY4, 2Yl, 2Y2, 2Y3, 2Y4; lAl, lA2, lA3, lA4, 2Al, 

2A2, 2A3, 2A4, lGN, 2GN) 
MAG2 (AGB, AEB, ALB; AGBI, AEBI, ALB!, Al, Bl, AO, BO) 
MAG2H (AGB, AEB, ALB; Al, Bl, AO, BO) 
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APPENDIX I 

MACROFUNCTIONS CALLING SEQUENCE 

NAME CALLING SEQUENCE 

MAG4 (AGB, AEB, ALB; AGBI, AEBI, ALBI, A3, B3, A2, B2, AI, Bl, AO, BO) 
MR41 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; DOA, DIA, DOB, DIB, 

DOC, D!C, DOD, DID, S, CP) 
MR42 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; DOA, DIA, DOB, DIB, 

DOC, D!C, DOD, DID, S, CP, CD) 
MR43 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; DOA, DIA, DOB, D!B, 

DOC, D!C, DOD, DID, S, CLR, CP) 
MR44 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; DOA, DIA, DOB, DIB, 

DOC, D!C, DOD, DID, S, CLR, CP, CD) 
MRS! (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN, QH, QHN; DOA, DlA, DOB, DIB, DOC, DIC, DOD, DID, 
DOE, DIE, DOF, D!F, DOG, DIG, DOH, DlH, S, CP) 

MR82 (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 
QG, QGN, QH, QHN; DOA, DIA, DOB, DIB, DOC, DIC, DOD, DID, 
DOE, DIE, DOF, D!F, DOG, DIG, DOH, DIH, S, CP, CD) 

MUX22H (ZO, Zl; DOO, DIO, DO!, Dll, A) 
MUX24H (ZO, Zl, Z2, Z3; DOO, DIO, DO!, Dll, D02, Dl2, D03, Dl3, A) 
MUX24L (ZO, Zl,' Z2, Z3; DOO, DIO, DOl, Dll, D02, Dl2, D03, Dl3, A) 
MUX31H (Z; DO, Dl, D2, A, B) 
MUX31L (Z; DO, Dl, D2, A, B) 
MUX32 (ZO, Zl; DOO, DIO, D20, DO!, Dll, D21, A, B) 
MUX34H (ZO, Zl, Z2, Z3; DOO, DIO, D20, DO!, Dl!, D21, D02, Dl2, D22, D03, 

Dl3, D23, A, B) 
MUX41GH (Z; DO, Dl, D2, D3, A, B, G) 
MUX41H (Z; DO, Dl, D2, D3, A, B) 
MUX42H (ZO, Zl; DOO, DJO, D20, D30, DOL Dll, D21, D31, A, B) 
MUX44H (ZO, Zl, Z2, Z3; DOO, DIO, D20, D30, DO!, Dll, D21, D31, D02, Dl2, 

D22, D32, D03, Dl3, D23, D33, A, B) 
MUX51H ·~; DO, Dl, D2, D3, D4, A, B, C) 
MUX51L (Z; DO, Dl, D2, D3, D4, A, B, C) 
MUX52H (ZO, Zl; DOO, DlO, D20, D30, D40, DO!, Dll, D21, D31, D41, A, B, C) 
MUX54H (ZO, Zl, Z2, Z3; DOO, DIO, D20, D30, D40, DO!, Dll, D21, D31, D41, 

D02, Dl2, D22, D32, D42, D03, Dl3, D23, D33, D43, A, B, C) 
MUX61H (Z; DO, Dl, D2, D3, D4, D5, A, B, C) 
MUX61L ~;DO, Dl, D2, D3, D4, D5,A, B, C) 
MUX62H (ZO, Zl; DOO, DIO, D20, D30, D40, D50, DO!, Dll, D21, D31, D41, 

D5!, A, B, C) 
MUX64H (ZO, Zl, Z2, Z3; DOO, DIO, D20, D30, D40, D50, DO!, Dll, D21, D31, 

D41, DSI, D02, Dl2, D22, D32, D42, D52, D03, Dl3, D23, D33, D43, 
D52, A, B, C) 

MUX71H (~DO, Dl, D2,D3, D4, D5, D6,A,B,C) 
MUX71L (Z; DO, Dl, D2, D3, D4, D5, D6, A, B, C) 
MUX72H (ZO, Zl; DOO, DlO, D20, D30, D40, D50, D60, DO!, Dll, D21, D31, 

D41, D51, D61, A, B, C) 
MUX74H (ZO, Zl, Z2, Z3; DOO, D!O, D20, D30, D40, D50, D60, DO!, Dll, D21, 

D31, D41, D51, D61, D02, Dl2, D22, D32, D42, D52, D62, D03, Dl3, 
D23, D33, D43, D53, D63, A, B, C) 

MUX82H (ZO, Zl; DOO, DIO, D20, D30, D40, D50, D60, D70, DO!, Dll, D21, 
D3!, D41, D51, D61, D71, A, B, C) 

MUX84H (ZO, Zl, Z2, Z3; DOO, DIO, D20, D30, D40, D50, D60, D70, DOL Dll, 
D21, D31, D41, D5L D61, D7L D02, Dl2, D22, D32, D42, D52, D62, 
D72, D03, Dl3, D23, D33, D43, D53, D63, D73, A, B, C) 

210 



APPENDIX I 

MACROFUNCTIONS CAr,LING SEQUENCE 

NAME CALLING SEQUENCE 

PARS (Z; A, B, C, D, E, F, G, H) 
PAR9 (Z; A, B, C, D, E, F, G, H, I) 
PS2 (Z; CP, CD) 
PS3 (Z; CP, CD) 
PS4 (Z; CP, CD) 
R41 (QA,QAN,QB,QBN,QC,QCN,QD,QDN;A,B,C,D,CP) 
R42 (QA,QAN,QB,QBN,QC,QCN,QD,QDN;A,B,C,D,CP,CD) 
R81 (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN, QH, QHN; A, B, C, D, E, F, G, H, CP) 
R82 (QA,QAN,QB,QBN,QC,QCN,QD,QDN,QE,QEN,QF,QFN, 

QG, QGN, QH, QHN; A, B, C, D, E, F, G, H, CP, CD) 
SR41 (QA,QAN,QB,QBN,QC,QCN,QD,QDN;D,CP) 
SR42 (QA,QAN,QB,QBN,QC,QCN,QD,QDN; D,CP,CD) 
SR43 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; D, CP, SD) 
SR44 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; SI, A, B, C, D, L, CP) 
SR45 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; SI, A, B, C, D, 

L, CL, CP) 
SR46 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; SI, A, B, C, D, L, CP) 
SR47 (QA, QAN, QB, QBN, QC, QCN, QD, QDN; SI, CL, CP) 
SYNC01 (Z; A, CP) 
SYNC10 (Z; A, CP) 
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APPENDIX II 

GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 

Name CB12000 ISB12000 ISB9000 Name CB12000 ISB12000 ISB9000 

C2G 12 16 15 CM4B 14 18 20 
C3G 25 30 32 CM4J 12 16 15 
C3LSR 20 26 27 CM5B 25 30 42 
C4G 48 57 69 CM5SR 19 25 24 
C4LSR 26 33 35 CM6B 25 30 36 
C5G 60 70 74 CM6J 18 24 23 
C5LSR 33 42 41 CM7B 28 33 42 
C6G 72 84 100 CM8B 23 28 33 
C6LSR 38 50 50 CM8BR 18 24 23 
C7G 85 98 119 CM8J 24 32 30 
C7LSR 44 58 57 CM8SR 21 28 27 
C8G 98 ll3 137 CM9B 36 42 43 
C8LSR 56 70 71 CM9BR 30 38 38 
C9LSR 57 74 71 CM9SR 28 36 35 
CIOLSR 63 82 86 CMIOB 35 42 50 
C!!LSR 69 90 100 CMIOBR 31 39 39 
C!2LSR 81 103 !00 CM10J 30 40 38 
C!3LSR 87 Ill 107 CMIOSR 30 38 40 
C!4LSR 93 ll9 114 CM11B 38 45 53 
C!5LSR 93 122 116 CMIIBR 31 39 39 
C!6LSR 105 135 129 CMI2B 34 41 48 
C17LSR 105 138 131 CMI2BR 32 40 39 
C!8LSR Ill 146 138 CMI2J 36 48 45 
C!9LSR 123 !59 !52 CM12SR 29 36 38 
C20LSR 123 162 153 CM13B 38 44 56 
CB4C 46 47 60 CM!3BR 31 39 39 
CB4F 49 58 60 CMI4B 38 45 54 
CB5C 59 61 78 CM!4BR 32 40 39 
CB5F 63 74 78 CM14J 42 56 53 
CB6C 74 76 96 CMI5B 40 46 57 
CB6F 79 93 96 CM15BR 32 40 39 
CB7C 89 92 116 CM!6B 34 41 48 
CB7F 95 ll1 116 CM16BR 24 32 30 
CB8C 104 107 135 CM16J 48 64 60 
CB8F Ill 130 135 CMI7B 47 55 69 
CB9C ll9 123 !54 CMI7BR 36 46 45 
CB9F 127 148 154 CM18BR 37 47 46 
CBIOC 134 138 174 CM!9BR 37 47 46 
CBIOF 143 166 174 CM20BR 38 48 46 
CB41 52 54 66 CM21BR 37 47 46 
CB42 58 58 72 CM22BR 38 48 46 
CLAI 23 24 33 CM23BR 38 48 46 
CLA2 20 21 30 CM24BR 38 48 48 
CM3B 13 17 16 CM25BR 37 47 46 
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GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 

Name CB12000 ISB12000 ISB9000 Name CB12000 ISB12000 ISB9000 

CM26BR 38 48 46 Ml38C 23 21 23 
CM27BR 38 48 46 Ml38D 24 25 35 
CM2BBR 38 48 48 Ml50C 36 37 54 
CM29BR 38 48 46 Ml51C 19 20 30 
CM30BR 38 48 48 Ml52C 17 18 25 
CM31BR 38 48 48 Ml53C 16 16 24 
CM32BR 30 40 38 Ml57C 13 14 20 
CMP4 10 12 15 Ml5BC II 12 16 
CMPB 29 24 31 Ml60C 64 65 83 
CUD41 61 62 78 Ml60D 69 71 90 
CUD42 75 88 99 Ml61C 58 58 75 
D24GH 10 9 9 Ml61D 64 65 84 
D24GL 10 9 9 Ml62C 59 57 75 
D24H 6 7 9 Ml62D 67 65 84 
D24L 6 7 9 Ml63C 58 56 75 
D38GH 19 20 30 Ml63D 65 64 84 
D38GL 19 20 30 Ml63F 103 110 119 
D38H 19 16 16 Ml69C 68 65 86 
D38L 19 16 16 M244C 18 18 39 
D410H 24 25 36 MAG2 22 23 33 
D410L 24 25 36 MAG2H 17 17 25 
DM6JH 6 7 9 MAG4 44 46 66 
DM6JL 6 7 9 MR41 33 32 44 
DMBJH 8 10 9 MR42 37 38 50 
DM8JL 8 10 12 MR43 35 34 47 
DMIOJH 10 12 15 MR44 39 40 53 
DMIOJL 10 12 15 MRS! 65 62 86 
DM12JH 12 14 18 MR82 73 75 98 
DM12JL 12 14 18 MUX22H 7 8 II 
DM14JH 14 17 21 MUX24H 13 14 20 
DM14JL 14 17 21 MUX24L 9 9 14 
DM16JH 16 19 24 MUX31H 7 8 II 
DM16JL 16 19 24 MUX31L 5 5 9 
FA! 8 8 II MUX32H 12 13 18 
FA2 17 17 21 MUX34H 22 23 33 
FA4 37 42 ' 53 MUX41GH 8 8 14 
FA16 222 246 317 MUX41H 8 8 12 
FAS2 22 20 25 MUX42H 14 14 21 
HAl 4 5 6 MUX44H 26 26 39 
L4 16 16 18 MUX51H 12 12 18 
LB 32 32 36 MUX51L II 12 17 
M42C 27 25 27 MUX52H 21 21 32 
M82C 17 17 21 MUX54H 39 39 59 
M85C 44 46 66 MUX61H 13 13 20 
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GATE COUNT FOR MACROFUNCTIONS IN EACH FAMILY 

Name CB12000 ISB12000 ISB9000 Name 

MUX61L 14 15 21 R41 
MUX62H 23 23 35 R42 
MUX64H 43 42 65 RBI 
MUX71H 16 16 24 R82 
MUX71L 16 17 24 SR41 
MUX72H 29 28 44 SR42 
MUX74H 55 53 83 SR43 
MUX82H 31 30 46 SR44 
MUX84H 59 56 89 SR45 
PARS 14 17 21 SR46 
PAR9 16 19 24 SR47 
PS2 14 16 18 SYNCOl 
PS3 21 24 27 SYNClO 
PS4 27 32 35 

Notes 
A standard 2-mput NAND gate (ND2) IS taken as a one gate eqwvalent. 
CBI2000 gate count IS taken d1rectly from area calculahon. 

CB12000 ISB12000 ISBSOOO 

24 22 30 
24 32 30 
48 45 60 
48 64 60 
24 22 30 
24 32 30 
28 29 36 
34 33 45 
35 34 46 
40 53 48 
28 27 36 
13 12 17 
13 12 17 

ISBI2000 gate count 1s calculated by d1v1dmg total cells by a factor of 2.5. Each umt cell1s made of I P-N tranSistor pan. 
ISB9000 gate count 1s calculated by mulhplymg total s1tes by a factor of 1.5. Each s1te IS made of 3 P-N trans1stor pa1rs. 
ISB!SOOO gate count IS 1denl!cal to JSBI2000 for the hsted macrofunchons. 
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APPENDIX III 

EQUIVALENT GATES FOR 7400 SERIES TTL DEVICES 

Device Equiv. Gates Device Equiv. Gates Device Equiv. Gates 

7400 4 7452 8 74110 14 
7401 4 7453 7 74111 20 
7402 4 7454 8 74112 20 
7403 4 7455 6 74113 18 
7404 6 7460 6 74114 20 
7405 6 7461 6 74ll6 36 
7406 6 7462 9 74120 30 
7407 6 7464 8 74125 12 
7408 8 7465 8 74126 8 
7409 8 7470 16 74132 20 
7410 6 7471 15 74133 12 
7411 9 7472 14 74134 12 
7412 6 7473 20 74135 24 
7413 14 7474 16 74136 12 
7414 24 7475 12 74137 29 
7415 9 7476 20 74138 23 
7416 6 7477 12 74139 20 
7417 6 7478 20 74141 16 
7418 28 7480 16 74142 90 
7419 18 7481 80 74143 95 
7420 4 7482 20 74144 95 
7421 6 7483 57 74145 24 
7422 4 7484 80 74147 39 
7423 26 7485 44 74148 42 
7424 28 7486 12 74150 38 
7425 6 7487 20 74151 20 
7426 4 7489 320 74152 18 
7427 6 7490 40 74153 14 
7428 4 7491 42 74154 40 
7430 6 7492 40 74155 22 
7432 8 7493 40 74156 22 
7433 4 7494 36 74157 13 
7437 4 7495 34 74158 11 
7438 4 7496 45 74159 36 
7440 4 7497 94 74160 50 
7442 22 7498 32 74161 60 
7443 29 7499 48 74162 62 
7444 29 74100 18 74163 61 
7445 29 74101 19 74164 52 
7446 45 74102 14 74165 76 
7447 45 74103 20 74166 64 
7448 45 74106 20 74167 52 
7449 45 74107 20 74168 76 
7450 6 74108 20 74169 65 
7451 7 74109 21 74170 116 

215 



APPENDIX III 

EQUIVALENT GATES FOR 7400 SERIES TTL DEVICES (Contd) 

Device Equiv. Gates Device Equiv. Gates Device Equiv. Gates 

74172 205 74265 8 74384 290 
74173 50 74266 12 74385 140 
74174 37 74273 50 74386 12 
74175 25 74274 70 74390 56 
74176 48 74275 70 74393 48 
74177 42 74276 45 74395 50 
74178 56 74278 34 74398 28 
74179 56 74279 10 74399 28 
74180 26 74280 50 74412 74 
74181 100 74281 170 74425 12 
74182 30 74283 59 74426 12 
74183 32 74284 58 74445 26 
74184 100 74285 58 74447 45 
74185 100 74289 360 74465 24 
74190 82 74290 44 74466 24 
74191 78 74293 40 74467 24 
74192 64 74295 57 74468 24 
74193 58 74298 32 74490 74 
74194 52 74299 170 74522 28 
74195 40 74322 127 74533 50 
74196 42 74323 170 74534 66 
74197 41 74347 45 74540 48 
74198 92 74348 60 74541 41 
74199 70 74351 42 74590 151 
74225 450 74352 20 74591 151 
74226 116 74353 20 74592 135 
74240 24 74354 75 74393 135 
74241 24 74355 75 74395 72 
74242 26 74356 75 74596 72 
74243 26 74357 75 74604 88 
74244 24 74365 19 74605 88 
74245 80 74366 19 74606 88 
74246 52 74367 20 74607 88 
74247 52 74368 20 74668 90 
74248 52 74373 58 74669 77 
74249 52 74374 66 74670 144 
74251 32 74375 16 74671 118 
74253 20 74376 40 74672 118 
74257 23 74377 48 74688 81 
74258 19 74378 36 74689 81 
74259 48 74379 24 74690 116 
74260 10 74381 150 
74261 70 74382 150 

Notes: 1. The eqmvalent gate values are on a per package basis, I.e., a 7400 package, quad 2-mput gate, IS 4 equivalent gates. 
2. All 3-state outputs have been converted to on-chip 3 state buffers. 
3. The Circmts used for determimng these numbers may or may not meet the required speed. 
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APPENDIX III 

EQUIVALENT GATES FOR 4000 SERIES CMOS DEVICES 

Device Equiv. Gates Device Equiv. Gates Device Equiv. Gates 

4000 5 4069 6 4374 68 
4001 4 4070 12 4375 14 
4002 4 4071 6 4386 12 
4006 92 4072 6 4501 6 
4007 2 4073 8 4503 20 
4008 42 4074 14 4504 33 
4009 6 4075 8 4505 271 
4010 6 4076 41 4506 19 
4011 4 4077 12 4507 12 
4012 4 4078 6 4508 52 
4013 14 4081 6 4510 94 
4014 56 4082 6 4511 136 
4015 52 4085 8 4512 24 
40!7 51 4086 10 4514 69 
4018 51 4089 84 4515 69 
4019 12 4093 24 4516 90 
4020 76 4094 93 4518 76 
4021 50 4095 14 4519 28 
4022 40 4096 14 4520 64 
4023 6 4101 32 4521 123 
4024 48 4106 30 4522 44 
4025 6 4107 18 4526 47 
4026 71 4138 20 4527 56 
4027 20 4139 10 4530 16 
4028 28 4153 32 4531 36 
4029 68 4155 22 4532 40 
4030 12 4157 24 4534 190 
4032 72 4158 24 4539 24 
4034 124 4160 64 4543 66 
4035 48 4161 64 4554 40 
4038 75 4162 64 4555 22 
4040 78 4163 64 4556 22 
4041 4 4164 51 4558 65 
4042 20 4166 84 4560 74 
4043 28 4174 44 4572 6 
4044 28 4175 32 4580 187 
4048 42 4181 106 4581 100 
4049 6 4182 28 4582 31 
4050 6 ~ 4193 64 4583 23 
4051 6 4194 66 4584 30 
4060 78 4257 24 4585 46 
4063 60 4273 50 4723 44 
4068 7 4373 58 4724 54 

Notes: I. The eqUivalent gate values are on a per package basts, t.e., a 4001 package, quad 2-mput gate, ts 4 eqUivalent gates. 
2. The ctrcwts used for determmmg these numbers may or may not meet the requ1red speed. 
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2-18-10 Takanawa 
Minato-Ku 
Tel: (81-3) 3280-4121 



SALES OFFICES 

EUROPE 
DENMARK 
Herlev 
Tel.: (45-2) 948533 

FINLAND 
Lohja SF-08150 
Tel.: 12.155.11 

FRANCE 
Gentilly 
Tel.. (33-1) 47407575 
Strasbourg 
Tel.: (33) 88755066 

GERMANY 
Frankfurt 71 
Tel.: (49-69) 237492 

Grasbrunn 
Tel.: (49-89) 460060 

Hannover 1 
Tel.: (49-511) 634191 

NOrnberg 20 
Tel.: (49-911) 598930 

Siegburg 
Tel.: (49-241) 660 84-86 

Stuttgart 1 
Tel.: (49-711) 692041 

ITALY 
Assago 
Tel.: (39-2) 89213.1 

Casalecchio di Reno (BO) 
Tel.: (39-51) 591914 
Rome 
Tel: (39-6) 844-3341 

NETHERLANDS 
Eindhoven 
Tel.: (31-40) 550015 

SPAIN 
Barcelona 
Tel.: (34-3) 4143300 

Madrid 
Tel.: (34-1) 4051615 

SWEDEN 
Kista 
Tel.: (46-8) 7939220 

SWITZERLAND 
Grand-Saconnex 
(Geneva) 
Tel.: (41-22) 7986462 

UNITED KINGDOM and EIRE 
Marlow, Bucks 
Tel.: (44-628) 890800 

AMERICAS 
BRAZIL 
Sao Paulo 
Tel : (55-11) 883-5455 

CANADA 
Brampton, Ontario 
Tel.: (416) 455-0505 

U.S.A. 
Alabama 
Huntsville: (205) 533-5995 
Arizona 
Phoenix: (602) 867-6340 
California 
Santa Ana: (714) 957-6081 
San Jose: (408) 452-8585 
Colorado 
Boulder: (303) 449-9000 
Illinois 
Schaumburg: (708) 517-1890 
Indiana 
Kokomo: (317) 459-4700 
Massachusetts 
Lmcoln (617) 259-0300 
Michigan 
Livoma: (313) 462-4030 
New Jersey 
Voorhees: (609) 772-6222 
New York 
Poughkeepsie: (914) 454-8813 
North Carolina 
Raleigh: (919) 787-6555 
Texas 
Carrollton: (214) 466-8844 

FOR RF AND MICROWAVE 
POWER TRANSISTORS CONTACT 
THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 

PENNSYLVANIA 
Montgomeryville: (215) 362-8500 

ASIA/PACIFIC 
AUSTRALIA 
Edgecliff 
Tel.: (61-2) 3273922 

HONG KONG 
Wanchai 
Tel.: (852-5) 8615788 

INDIA 
New Delhi 
Tel.: (91-11) 3715191 

MALAYSIA 
Pulau Pinang 10400 
Tel.: (04) 379735 

KOREA 
Seoul121 
Tel.: (82-2) 553-0399 

SINGAPORE 
Singapore 
Tel.: (65) 4821411 

TAIWAN 
Taipei 
Tel.: (886-2) 755-4111 

JAPAN 
JAPAN 
Tokyo 108 
Tel. (81-3) 3280-4121 
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