
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function NumberofBC 

11RU Schmitt Trigger Input Buffer 8 (TTL Type, Inverter) with Pull-up Resistance 
Cell Symbol Propagation Delay Parameter 

!Up teln 
Path 

to KCL to KCL KCL2 CDR2 

2.370 0.060 1.248 0.039 Xto IN 

�X�~�I�N� 

Parameter Symbol Typ (ns) " 

Input Loading 
Pin Name Factor (Iu) 

Output Driving 
Pin Name Factor (Iu) 

IN 18 
• Minimum values for the typical operating condition. 

The values for the worst case operating condition are given by the maximum delay 
multiplier. 

C21 11RU EO I Sheet 111 I I Page 21-32 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function NumberofBC 

11RD Schmitt Trigger Input Buffer 8 (TIL Type, Inverter) with Pull-down Resistance 
Cell Symbol Propagation Delay Parameter 

IUp tdn 
Path 

to KCL to KCL KCL2 CDR2 

2.370 0.060 1.248 0.039 XtolN 

X~IN 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

Output Driving 
Pin Name Factor (Iu) 

IN 18 
• Minimum values for the typical operating condition. 

The values for the worst case operating condir.on are given by the maximum delay 
multiplier. 

C21 11RD EO Sheet 1/1 I 
I Page 21-33 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Call Name Function Number 01 BC 

12R Schmitt Trigger Input Buffer 8 (TTL Type, True) 
CenSymbol Propagation Delay Parameter 

IUp Idn 
Palll 

to KCL to KCL KCL2 CDR2 

1.182 0.060 1.967 0.062 Xto IN 

X~IN 

Parameter Symbol Typ(ns) • 

Input Loading 
Pin Name Factor (Iu) 

Output Driving 
Pin Name Factor (Iu) 

IN 18 
• Minimum values lor the typical operating conation. 

The values for lIIe worst case operating oondition are given by !he maximum delay 
multiplier. 

C21 12R-EO I Sheet 1/1 I 
I Page 21-34 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K" Version 
Cell Name Function Number of BC 

12RU Schmitt Trigger Input Buffer 8 (TIL Type, True) with Pull-up Resistance 
Cell Symbol Propagation Delay Parameter 

tup tdn 
to KCL to KCL KCL2 CDR2 

Path 

1.182 0.060 1.967 0.062 XtolN 

X~IN 

Parameter Symbol Typ (ns) * 

Input Loading 
Pin Name Factor (Iu) 

Output Driving 
Pin Name Factor (Iu) 

IN 18 
* Minimum values for the typical operating condition. 

The values for the worst case operating condition are given by the maximum delay 
multiplier. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG21K • Version 
Cell Name Function NumberolBC 

12RD Schmitt Trigger Input Buffer 8 (TTL Type, True) with Pull-down Resistance 
Cell Symbol Propagation Delay Parameter 

!Up teln 
Path 

to KCL to KCL KCL2 CDR2 

1.182 0.060 1.967 0.062 XtolN 

X~IN 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

Output Driving 
Pin Name Factor (Iu) 

IN 18 
• Minimum values for the typical operating condition. 

The values for the worst case operating condition are given by the maximum delay 
multiplier. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Cell Name Function NumberofBC 

018 Output Buffer (Inverter) 3 
Cell Symbol Propagation Delay Parameter 

tup tdn 
Path 

to KCL to KCL KCL2 CDR2 
0.790 0.028 1.060 0.053 OTto X 
(2.47) (4.24) 

OT--(>-X 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

OT 2 

Output Driving 
Pin Name Faclor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating oondition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 01B-EO I Sheet 1/1 I 
1 Page 21-37 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K' Version 
Cell Name Function Number 01 BC 

01BF Output Buffer (IOL=8mA. Inverter) 4 
Cell Symbol PropagaUon Delay Parameter 

IUp Idn 
Path 

to KCL to KCL KCL2 CDR2 

0.830 0.028 1.070 0.040 OTto X 
(2.51) (3.47) 

OT-l>-X 

Parameter Symbol Typ (ns) , 

Input loading 
Pin Name Factor (Iu) 

OT 2 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FWITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Cell Name Function Number 01 BC 

01L Power Output Buffer (Inverter) 3 
CellSymbcl Propallatlon Delay Parameter 

tup tdn 
Path 

to KCL to KCL KCL2 CDR2 

0.900 0.020 1.240 0.026 OTto X 
(2.10) (2.80) 

OT-(>--X 

Parameter Symbol Typ (nsl" 

Input loading 
Pin Name Factor (luI 

OT 2 

Output Driving 
Pin Name Factor (luI 

• Minimum values for the typicaf operating condition. 
The values lor the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Cell Name Funcdon Number of BC 

01R Output Buffer (Inverter) 5 with Noise Limit Resistance 
Cell Symbol Propagation Delay Parameler 

\Up teln 
Path to KCL to KCL KCL2 CDR2 

1.730 0.036 4.540 0.081 OTto X 
(3.89) (9.40) 

OT-{>-X 

Parameter Symbol Typ (ns) * 

Input Loading 
Pin Name Factor (Iu) 

OT 1 

HI Output Driving 
Pin Name Factor (Iu) 

* Minimum values for the typical operating condition. 
The values for the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K" Version 
Cell Name Function Number of BC 

01RF Output Buffer (I0L=8mA. Inverter) 
with Noise Limit Resistance 5 

Cell Symbol Propagation Delay Parameter 

!Up tdn 
to KCL to KCL KCL2 CDR2 

Path 

1.780 0.036 5.690 0.048 OTtoX 
(3.94) (8.57) 

OT--[>-X 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

OT 1 

I 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating condifion are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K· Version 
Cell Name Function NumberofBC 

018 Power Output Buffer (Inverter) 
5 with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameler 
\up IeIn 

Path 
10 KCL to KCL KCL2 CDR2 

2.040 0.024 6.720 0.040 OTto X 
(3.48) (9.12) 

OT-[>-X 

Parameler Symbol Typ(ns)' 

Inpul loading 
Pin Name Faclor(lu) 

OT 1 

OUlpul Driving 
Pin Name Faclor(lu) 

• Minimum values for the typical operating condition. 
The values for the worSI case operaling condilion are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCLis nS/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION .. CG21K • Version 
Cell Name Function Number of BC 

028 Output Buffer (True) 3 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path 

to KCL to KCL KCL2 CDR2 

0.500 0.028 0.820 0.053 OTto X 
(2.18) (4.00) 

OT--[>-X 

Parameter Symbol Typ (ns)' 

Input Loading 
Pin Name Factor (Iu) 

OT 6 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values lor the typical operating condition. 
The values for the worst case operating condition ara given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function NumberofBC 

02BF Output Buffer (IOL=8mA, True) 3 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path 

to KCL to KCL KCL2 CDR2 

0.560 0.048 0.850 0.040 OTto X 
(2.24) (3.25) 

OT-f>-X 

Parameter Symbol Typ (ns)· 

Input Loading 
Pin Name Factor (Iu) 

OT 6 

Output Driving 
Pin Name Faclor(lu) 

• Minimum values for the typical operating condition. 
The values lor the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Cel/Name I Function Number-olBC 

02L I Power Output Buffer (True) 3 
I 

Cell Symbol Propagation Delay Parameter 
!Up !dn 

Path 
to KCL to KCL KCL2 CDR2 

0.&40 0.020 1.020 0.026 OTto X 
(1.84) (2.58) 

OT-{>-X 

Parameter Symbol Typ (ns)· 

Input Loading 
Pin Name Factor (Iu) 

OT 6 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating conditibn are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Cell Name Function NumberofBC 

02R Output Buffer (True) 4 with Noise Limit Resistance 
CeJlSymbol Propagation Delay Parameter 

!Up tdn 
to KCL to KCL KCL2 CDR2 

Pam 

1.510 0.036 4.400 0.081 OTto X 
(3.67) (9.26) 

OT--t>-X 

Parameter Symbol Typ (ns)· 

Input Loading 
Pin Name Factor (Iu) 

OT 2 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values lor the typical operating condition. 
The values for the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu'S logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Cell Name Function Number of BC 

02RF Output Buffer (IOL=8mA. True) 
4 with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameter 
tup tdn 

to KCL to KCL KCL2 CDR2 
Path 

1.570 0.036 5.600 0.048 OTtoX 
(3.73) (8.48) 

OT-{>-X 

Parameter Symbol Typ (ns)· 

Input Loading 
Pin Name Factor (Iu) 

OT 2 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K .. Version 
Cell Name Function Number of BC 

028 Power Output Buffer (True) 4 with Noise Limit Resistance 
Cell Symbol Propagation Delay Parameter 

\up tdn 
Path 

to KCL to KCL KCL2 CDR2 

1.820 0.024 6.560 0.040 OTto X 
(3.26) (8.96) 

OT---{>-X 

Parameter Symbol Typ (ns)' 

Input loading 
Pin Name Factor (Iu) 

OT 2 

Output Driving 
Pin Name Factor (Iu) 

• Minimum values for the typical operating condition. 
The values for the worst case operating condition are given by the maximum delay 
multiplier. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 60 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION " CG21K • Version 
Cell Name Function Number 01 BC 

04T Tri-state Output Buffer (True) 6 

Cell Symbol Propagation Delay Parameter 
\up tdn 

Path 
to KCL to KCL KCL2 CDR2 

0.710 0.028 1.460 0.053 OTto X 
(2.53) (4.91) 

OT-{f' 
C 

LtoZ ZtoL 
to KCL 10 KCL CtoX 

2.000 1.550 0.055 
(15.00) . (5.13) 

Input loading 
Pin Name Faclor(lu) 

or 6 
C 2 HloZ ZloH 

to KCL 10 KCL 

2.600 0.740 0.028 
Output Driving (15.00) . (5.13) 

Pin Name Factor (Iu) 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI"",kO 
LSI LSI lc ~ R=2kn 

,IC 
~ 

,I nm 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is nslpF. 

2. Output load capacitance of 65 pF.is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG2tK· Version 
Cell Name Function NumberolBC 

04TF Tn-state Output Buffer (IOL=8mA, True) 6 
Cell Symbol Propagation Delay Parameter 

\Up Idn Path to KCL to KCL KCL2 CDR2 
0.750 0.028 1.480 0.040 OTto X 
(2.57) (4.08) 

or-tr' 
C LtoZ ZtoL 

to KCL to KCL CtoX 
2.200 1.650 0.041 

(15.80) . (4.32) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL 10 KCL 

2.600 0.750 0.028 
Output Driving (15.80) . (4.32) 

Pin Name Factor (Iu) 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, Zl, HZ and ZH are as follows: 

DI R-"O 
~ 

LSI LSI -1 R=2kn 

,Ic ,Ic • 
m'77 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is nsJpF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K • Version 
Cell Name Function NumberolaC 

04W Power Tri-state Output Buffer (True) 6 
Cell Symbol Propagation Delay Parameter 

\up tdn 
to KCL to KCL KCl2 CDR2 

Path 

0.860 0.020 1.580 0.029 OTtoX 
(2.16) (3.47) 

cry x 

C 

LtoZ ZtoL 
to KCL to KCL CtoX 

2.800 1.550 0.030 
(16.70) . (3.50) 

Input Loading 
Pin Name Fac\or(lu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.300 0.800 0.020 
Output Driving (16.70) . (3.50) 

Pin Name Factor (Iu) 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

Dl R.,.O 
~ 

LSI LSI lc ;. R=2kn 

,IC 
,I 

..; 

nfn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION , • CG21K· Version 
Cell Name Function NumberofBC 

04R Tri-state Output Buffer (True) 5 
with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameter 
lop tdn 

Path 
to KCL to KCL KCL2 CDR2 

1.570 0.036 4.720 0.081 OTto X 
(3.91) (9.99) 

o,--t?- X 

C 

LtoZ Zto L 
to KCL to KCL Cto X 

2.100 4.600 0.081 
(14.20) . (9.87) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 H to Z Zto H 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (14.20) . (9.87) 

Pin Name Factor (Iu) 

01 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI .. ,.n 
~ 

LSI LSI 
lc 1 

R=2kO 

,Ic 
,I nTn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K »Version 
Cell Name Function NumberofBC 

04RF Tri-state Output Buffer (IOL=8mA, True) 5 
with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameter 
\up tdn 

Path 
to KCL to KCL KCL2 CDR2 

1.730 0.036 5.950 0.048 OTtoX 
(4.07) (9.07) 

mTX 

C LtoZ ZtoL 
to KCL to KCL Cto X 

2.100 5.650 0.051 
(16.10) . (8.97) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.650 1.600 0.036 
Output Driving (16.10) . (8.97) 

Pin Name Factor (Iu) 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:tI ..,.0 
LSI LSI lc : R=2kO ~ 

,IC 
,I nm 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K " Version 
Cell Name Function Number 01 BC 

04S Power Tri-state Output Buffer (True) 5 
with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameler 
IUP tdn 

to KCL 10 KCL KCL2 CDR2 
Path 

2.170 0.024 6.900 0.040 OTto X 
(3.73) (9.50) 

OTy X 

C 

LtoZ ZtoL 
to KCL to KCL CtoX 

2.500 6.750 0.041 
(16.80) * (9.42) 

Input Loading 
Pin Name Faclor(lu) 

OT 2 
c 2 HtoZ ZtoH 

to KCL to KCL 

3.500 1.800 0.025 
Output Driving (16.80) * (9.42) 

Pin Name Faclor(lu) 

* These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI"""n 
LSI LSI 

1c 
: R=2kn ~ 

,Ic 
,I rrlrr 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit of KCL is ns/pF. 

2. Output load capacitance of 65 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K· Version 
Cell Name Function Number of BC 

H6T Tri-state Output & Input Buffer (True) 10 
Cell Symbol Propagation Delay Parameter 

tup tdn 
Path 

to KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

'"~ OT X 

C LloZ Zto L 
10 KCL 10 KCL CtoX 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

10 KCL 10 KCL 

2.600 . 0.740 0.028 
Oulput Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R.,.e 

LSI LSI lc : R-2kO 

~C ~ "'77 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K' Version 
Cell Name Function Number of BC 

H6TU Tri-state Output & Input Buffer (True) 10 
with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
!Up tdn 

Path 
to KCL to KCL KCl2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

"=cr-OT X 

C LtoZ ZtoL 
to KCL to KCL CtoX 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."n 

LSI LSI 1c . 
R=2kO 

,IC 

:-

,I m'77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function NumberofBC 

H6TD Tri-state Output & Input Buffer (True) 10 
with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup tdn 

to KCL to KCL KCL2 CDR2 
Path 

0.561 0.014 0.970 0.017 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

'"=tr-OT X 

C LtoZ Zto L 
to KCL to KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."n 

LSI LSI Ic c 
R=2kQ 

,IC 

~ 

,I 1Tl77 

(a) Measurement of tpd at LZ and.Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Funcllon Number of BC 

H6TF Tri-state Output & Input Buffer (IOL=8mA. True) 10 
Cell Symbol Propagation Delay Parameler 

\up \dn 
Palll 

10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 Xto IN 
0.750 0.028 1.480 0.040 OTto X 

(3.13) (4.88) 

'"~ OT X 

C 
LtoZ ZloL 

10 KCL 10 KCL Cto X 

2.200 1.650 0.041 
(20.10) . (5.14) 

Inpul Loading 
Pin Name Faclor(lu) 

OT 6 
C 2 HtoZ ZtoH 

10 KCL to KCL 

2.600 0.750 0.028 
Oulpul Driving (20.10) . (5.14) 

Pin Name Faclor(lu) 

IDI 
IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ. ZL, HZ and ZH are as follows: 

DI ,_"n 

LSI LSI Ic ;. R=2kn 

~C ~ 
<-

rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function Number of BC 

H6TFU Tri-state Output & Input Buffer (IOL=8mA. True) 10 with Pull-up Resistance 
Cell Symbol Propagation Delay Parameter 

tup tdn 
to KCL to KCL KCL2 CDR2 

Path 

0.561 0.014 0.970 0.017 XtolN 
0.750 0.028 1.480 0.040 OTto X 

(3.13) (4.88) 

"=tr-OT X 

C 
LtoZ Zto L 

to KCL to KCL Cto X 
2.200 1.650 0.041 

(20.10) . (5.14) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 0.750 0.028 
Output Driving (20.10) . (5.14) 

Pin Name Factor(lu) 

IN 36 

lID 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ. ZL, HZ and ZH are as follows: 

Di··"n -VI .( 

LSI LSI ~ R=2kn 

,IC ,IC 
<-

rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OTt C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21 K· Version 
Cell Name Function NumberolBC 

H6TFD Tri-state Output & Input Buffer (IOL=8mA, True) 10 
with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup tdn 

to KCL to KCL KCL2 CDR2 
Path 

0.561 0.014 0.970 0.017 XtolN 
0.750 0.028 1.480 0.040 OTto X 

(3.13) (4.88) 

IN~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 
2.200 1.650 0.041 

(20.10) . (5.14) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ Zto H 

to KCL to KCL 

2.600 0.750 0.028 
Output Driving (20.10) . (5.14) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R."e 

LSI LSI -1 ;. R=2kn 

I C I C 
~ 

rrl77 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K" Version 

I- Cell Name Function Number olSC 

H6W Power Tri-state Output & Input Buffer (True) 10 

Cell Symbol Propagation Delay Parameler 
!Up teln 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
0.860 0.020 1.580 0.029 OTto X 

(2.56) (4.05) 

"=rr-OT X 

C L 10Z ZtoL 
10 KCL 10 KCL CtoX 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input Loading 
Pin Name Faclor(lu) 

OT 6 
C 2 HloZ ZtoH 

10 KCL 10 KCL 

3.300 . 0.800 0.020 
Oulpul Driving (21.00) (4.10) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~R_"n 
~ 

LSI LSI -1 ;. R=2kn 

I C I C 
'\ 

rrlTT 

(a) Measurement of tpd at LZ and. ZL. (b) Measurement of tpd at HZ and ZI:f. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Celt Name Function Number or BC 

H6WU Power Tri-state Output & Input Buffer (True) 
with Pull-up Resistance 

10 
Cell Symbol Propagation Delay Parameter 

\up teln 
to KCL to KCL KCL2 CDR2 

Pa1h 

0.561 0.014 0.970 0.017 XlolN 
0.860 0.020 1.580 0.029 OTto X 

(2.56) (4.05) 

IN~ 
OT X 

C LtoZ ZtoL 
to KCL. to KCL CtoX 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.300 . 0.800 0.020 
Output Driving (21.00) (4.10) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DIR.,.c 
LSI LSI 

1c 
f" R=2k.(l 

,IC 
,I 

'\ 

nTr7 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function Number of BC 

H6WD Power Tri-state Output & Input Buffer (True) 
with Pull-down Resistance 

10 
Cell Symbol Propagation Delay Parameter 

tup !dn 
Path 

to KCL to KCL KCl2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
0.860 0.020 1.580 0.029 OTto X 

(2.56) (4.05) 

'"=cr-OT X 

C LtoZ ZtoL 
to KCL to KCL Cto X 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.300 . 0.800 0.020 
Output Driving (21.00) (4.10) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DIR."n 
LSI LSI 

Ic 
R=2kQ 

,r,c 
,r, ",7T 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K" Version 
Cell Name Funcllon NumberolBC 

H6C Tri-state Output & CMOS Interface Input Buffer (True) 10 
Cell Symbol Propagallon Delay Parameter 

tup tdn 
Palh to KCL to KCL KCL2 CDR2 

0.489 0,014 0.706 0.017 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

"=tr-OT X 

C LtoZ ZtoL 
to KCL to KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (luJ 

OT 6 
C 2 HtoZ Zto H 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (luJ 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~,",kn 
LSI LSI 

lc 
• R=2kO 

,IC 
,I nl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21 K· Version 
Cell Name Function NumberofBC 

H6CU Tri-state Output & CMOS Interface Input Buffer (True) 10 
with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
!Up teln 

Path 
to KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
0.710 0.028 1.460 0.053 OTtoX 

(3.09) (5.97) 

"=tr-OT X 

C LtoZ ZtoL 
to KCL to KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI""c 
LSI LSI lc : 

R=2kQ 

I C I m77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Cell Name Function NumberofBC 

H6CD Tri-state Output & CMOS Interface Input Buffer (True) 
with Pull-down Resistance . 10 

Cell Symbol Propagation Delay Parameler 
\up teln 

10 KCL 10 KCL KCL2 CDR2 
Path 

0.489 0.014 0.706 0.017 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

w=cr-or x 

C LtoZ Zio L 
10 KCL 10 KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input loading 
Pin Name FaC\or(lu) 

or 6 
C 2 HloZ ZtoH 

10 KCL to KCL 

2.600 . 0.740 0.028 
output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

III IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R."e 

LSI LSI 
lc 

> R~2kn 

,Ic 
,I mw 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21 K" Version 
Cell Name Funcllon Number of BC 

H6CF Tri-state Output & CMOS Interface Input Buffer 8 
(IOL=8mA, True) 

CeUSymbol Propagallon Delay Parameter 
!Up tdn 

Path 
to KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
0.750 0.028 1.480 0.040 OTto X 

(3.13) (4.88) 

"~ OT X 

C 
LtoZ ZtoL 

to KCL. to KCL CtoX 
2.200 1.650 0.041 

(20.10) . (5.14) 

Input Loading 
Pin Name Factor (Iu) 

OT 4 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 0.750 0.028 
Output Driving (20.10) . (5.14) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI "."e 
LSI LSI 1c . 

R=2kn 

= 
I C I mn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ?H. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21 K • Version 
Cell Name Function Number 01 BC 

H6CFU Tri-state Output & CMOS Interface Input Buffer 8 
with Pull-up Resistance (IOL=8mA, True) 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Palh 
to KCL to KCL KCl2 CDR2 

0.489 0.014 0.706 0.017 Xto IN 
0.750 0.028 1.480 0.040 OTto X 

(3.13) (4.88) 

'"=er-OT X 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

2.200 1.650 0.041 
(20.10) . (5.14) 

Input Loading 
Pin Name Factor (Iu) 

OT 4 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 0.750 0.028 
Output Driving (20.10) . (5.14) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI A."n 

LSI LSI -1 ~ R=2kn 

,Ic ,Ic <' 

rrfn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logiC simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K· Version 
Cell Name Function Number of BC 

H6CFD Tri-state Output & CMOS Interface Input Buffer 8 
with Pull-down Resistance (IOL=8mA, True) 

Cell Symbol Propagation Delay Parameter 
tup teln 

to KCL to KCL KCL2 CDR2 
Path 

0.489 0.014 0.706 0.017 XtolN 
0.750 0.028 1.480 0.040 OTtoX 

(3.13) (4.88) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL. to KCl Cto X 
2.200 1.650 0.041 

(20.10) . (5.14) 

Input loading 
Pin Name Factor (Iu) 

OT 4 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 0.750 0.028 
Output Driving (20.10) . (5.14) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

.C:rI ,.,,0 
-

LSI lSI 
Ic 

~ R=2kn 

I C I 
~ 

nm 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function Number of BC 

H6E Power Tri-state Output & CMOS Interface 10 
Input Buffer (True) 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Palll 
to KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
0.860 0.020 1.580 0.029 OTto X 

(2.56) (4.05) 

w~ OT X 

C LtoZ ZtoL 
to KCL. to KCL Cto X 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZloH 

10 KCL to KCL 

3.300 . 0.800 0.020 
Oulput Driving (21.00) (4.10) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ..,,0 
LSI LSI lc ~ R=2kn 

,Ic > 

,I nm 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K· Version 
Cell Name Function NumberofBC 

H6EU Power Tri-state Output & CMOS Interface 10 
Input Buffer (True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
!up tdn 

Palh 
to KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
0.860 0.020 1.580 0.029 OTtoX 

(2.56) (4.05) 

'"=tr-OT X 

C LtoZ ZtoL 
to KCL to KCl CtoX 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KGL to KCl 

3.300 . 0.800 0.020 
Output Driving (21.00) (4.10) 

Pin Name Factor (Iu) 

IN 36 

III 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI "_"n 

1c .. 
LSI LSI ; R=2kO 

,IC 
,I nfn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K' Version 
Cell Name Function Number of BC 

H6ED Power Tri-state Output & CMOS Interface 10 Input Buffer (True) with Pull-down Resistance 
CeUSymbol Propagation Delay Parameter 

!Up Idn 
Path 

10 KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
0.860 0.020 1.580 0.029 OTto X 

(2.56) (4.05) 

m=cr-OT X 

C L 10 Z Zio L 
10 KCL 10 KCL CtoX 

2.800 . 1.550 0.030 
(21.00) (4.10) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HloZ ZloH 

10 KCL 10 KCL 

3.300 . 0.800 0.020 
Oulput Driving (21.00) (4.10) 

Pin Name Factor (Iu) 

HI 
IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~R."n 
LSI LSI Ic ./' R=2kO 

,IC 
,I 

-i 

nm 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsJpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in. parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cel/Name Function Number of BC 

H6S Tri-state Output & Schmitt Trigger Input Buffer 14 
(CMOS Type, True) 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Path 
to KCL to KCL KCL2 CDR2 

1.314 0.060 1.630 0.045 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

'"=tr-OT X 

c 
LtoZ Zto L 

to KCL to KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name FactorClu) 

OT 6 
C 2 HtoZ Z to H 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name FactorClu) 

iN 18 
( 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."n 

LSI LSI 
lc 

;. R=2kn 

I C I 
..; 

nm 

(a) Measurement of tpd at LZ and.zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG21K· Version 
Cell Name Function NumberolBC 

H6SU Tri-state Output & Schmitt Trigger Input Buffer 
(CMOS Type, True) with Pull-up Resistance 

14 
Cell Symbol Propagallon Delay Parameter 

iuD !dn 
to KCL to KCL KCL2 CDR2 

Path 

1.314 0.060 1.630 0.045 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

'"=tr-OT X 

C 
LtoZ ZtoL 

to KCL. 10 KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R.,"e 

LSI LSI 
lc 

~ R=2kO 

I C 

;-

I nm 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpel at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K' Version 
Call Name Function Number 01 BC 

H6SD Tri-state Output & Schmitt Trigger Input Buffer 14 
(CMOS Type, True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
\up teln 

Palh 
to KCL to KCL KCL2 CDR2 

1.314 0.060 1.630 0.045 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

'"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL 10 KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
atLZ, ZL, HZ and ZH are as follows: 

DI"""o 
LSI LSI Ic ~ R=2kO 

,IC 
> 

,I rri"TT 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number of BC 

H6R Tri-state Output & Schmitt Trigger Input Buffer 
(TTL Type, True) 

14 

Cell Symbol Propagation Delay Parameter 
lOp tdn 

Path 
to KCL to KCL KCL2 CDR2 

1.182 0.060 1.967 0.062 XtolN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

~~ OT X 

C 
LloZ ZtoL 

to KCL to KCL CtoX 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."e 
.... 

LSI LSI 
Ic 

> R=2kO 

,IC 
,I 

. 
m'77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I n CG21K" Version 
Cell Name Function Number of BC 

H6RU Tri-state Output & Schmitt Trigger Input Buffer 
(TTL Type, True) with Pull-up Resistance 

14 
Cell Symbol Propagation Delay Parameter 

\up Idn 
10 KCL 10 KCL KCL2 CDR2 

Path 

1.182 0.060 1.967 0.062 Xto IN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

"~ OT X 

C 
LtoZ Zio L 

10 KCL 10 KCL CtoX 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ Zto H 

10 KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

crI ..,.0 

lc . 
R=2kO LSI LSI 

,IC 
,I m77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H6RU EO I Sheet 111 I I Page 21-77 

3-411 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number of BC 

H6RD Tri-state Output & Schmitt Trigger Input Buffer 14 
(TTL Type, True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Path 
to KCL to KCL KCl2 CDR2 

1.182 0.060 1.967 0.062 Xto IN 
0.710 0.028 1.460 0.053 OTto X 

(3.09) (5.97) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

2.000 . 1.550 0.055 
(19.20) (6.23) 

Input Loading 
Pin Name Factor (Iu) 

OT 6 
C 2 HtoZ ZtoH 

to KCL to KCL 

2.600 . 0.740 0.028 
Output Driving (19.20) (6.23) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJ! R."a 

LSI LSI 
lc 

~ R=2kQ 

,IC 
,I 

~ 
rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION I "CG21K" Version 
Cell Name Function Number 01 BC 

HBT Tri-state Output with Noise Limit Resistance 9 & Input Buffer (True) 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path 

to KCL to KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
1.570 0.036 4.720 0.081 OTtoX 

(4.63) (11.61) 

'"~ OT X 

C 
LtoZ Zto L 

to KCL to KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.900 . 1.600 0.036 
Output Driving (18.10) (11.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI R."n 

LSI LSI lc ;. R=2kn 

,IC ,1 
• 

rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21 K • Version 
Cell Name Function NumberofBC 

HBTU Tri-state Output with Noise Limit Resistance 9 & Input Buffer (True) with Pull-up Resistance 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"~ OT X 

C 
LtoZ ZloL 

10 KCL 10 KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZloH 

10 KCL 10 KCL 

1.900 . 1.600 0.036 
Output Driving (18.10) (11.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI "_,,0 

LSI LSI 
lc 

$. R=2kn 

,Ic 
,I 

• 
rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number of BC 

HBTD Tri-state Output with Noise Limit Resistance 9 & Input Buffer (True) with Pull-down Resistance 
Cell Symbol Propagation Delay Parameter 

!Up Idn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"=tr-OT X 

C 
LtoZ Zio L 

to KCL 10 KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZloH 

10 KCL to KCL 

1.900 . 1.600 0.036 
Output Driving (18.10) (11.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

C}f ".,,0 

lc 

.. 
LSI LSI = R=2kn 

,IC 
,I 

~ 
nfn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Cell Name Function Number 01 BC 

HBTF Tri-state Output with Noise Limit Resistance 9 & Input Buffer (IOL=8mA. True) 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
Path to KCL to KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
1.730 0.036 5.950 0.048 OTto X 

(4.79) (10.03) 

'N~ 
OT X 

C 
LIOZ ZtoL 

to KCL to KCL Cto X 
2.100 5.650 0.051 

(20.90) . (9.99) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HIOZ ZtoH 

to KCL to KCL 

2.650 1.600 0.036 
Output Driving (20.90) . (9.99) 

Pin Name Factor (Iu) 

III' IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJ! "",kO 

LSI LSI 
lc 

: R=2kn 

,IC 
> 

,I '"" 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K" Version 
Cell Name Function Number of BC 

HBTFU Tri-state Output with Noise Limit Resistance 9 
& Input Buffer (IOL=8mA, True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
!Up tdn 

to KCL to KCL KCL2 CDR2 
Path 

0.561 0.014 0.970 0.017 XtolN 
1.730 0.036 5.950 0.048 OTtoX 

(4.79) (10.03) 

"~ OT X 

C 
Lto Z Z to L 

to KCL to KCL CtoX 

2.100 5.650 0.051 
(20.90) . (9.99) 

Input Loading 
Pin Name Factor (iu) 

OT 2 
C 2 H to Z Z toH 

to KCL to KCL 

2.650 1.600 0.036 
Output Driving (20.90) . (9.99) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

C}f ,-,,0 

LSI LSi lc 1 R=2kn 

J,c J, "i 

rriTT 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K" Version 
Cell Name Function Number of BC 

HBTFD Tri-state Output with Noise Limit Resistance 9 & Input Buffer (IOL=8mA, True) with Pull-down Resistance 
Cell Symbol Propagation Delay Parameler 

lup Idn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 Xto IN 
1.730 0.036 5.950 0.048 OTto X 

(4.79) (10.03) 

'"=rr-OT X 

C 
LtoZ Zlo L 

10 KCL 10 KCL CtoX 
2.100 5.650 0.051 

(20.90) . (9.99) 

Inpul Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZloH 

10 KCL 10 KCL 

2.650 1.600 0.036 
Oulpul Driving (20.90) . (9.99) 

Pin Name Faclor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R.,.o 

LSI LSI 
lc 

: R=2kn 
~ 

,rc ,I nTn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number 01 BC 

HBW Power Tri-state Output with Noise Limit Resistance 9 
& Input Buffer (True) 

Cell Symbol Propagation Delay Parameter 
\up tdn 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
2.170 0.024 6.900 0.040 OTto X 
(4.21) (10.30) 

"=tr-OT X 

C 
LtoZ ZloL 

10 KCL 10 KCL Cto X 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HloZ ZloH 

10 KCL 10 KCL 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R."e 

LSI LSI Ic R=2kO 

,Ic ,I m'77 

(a) Measurement of tpd at LZ and.ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function Number of BC 

HBWU Power Tri-state Output with Noise Limit Resistance 9 
& Input Buffer (True) with Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
IUp !dn 

Path 
to KCl 10 KCl KCl2 CDR2 

0.561 0.014 0.970 0.017 XtolN 
2.170 0.024 6.900 0.040 OTto X 
(4.21) (10.30) 

'"=tr-OT X 

C 
ltoZ Ztol 

to KCl to KCl CtoX 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

10 KCl to KCl 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c=rI R_'~ 
lSI lSI 

Ic : R=2K.O 

,IC 
,I 

1 

nm 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCl for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21-H8WU-EO I Sheet 1/1 I 
I Page 21-86 

3-420 



FUJITSU CMOS GATE ARRAY UNIT CEll SPECIFICATION r" CG21K" Version 
Cell Name Function Number of BC 

HBWD Power Tri-state Output with Noise Limit Resistance 9 
& Input Buffer (True) with Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
hJp !dn 

Path 
to KCL to KCL KCL2 CDR2 

0.561 0.014 0.970 0.Q17 XtolN 
2.170 0.024 6.900 0.040 OTto X 
(4.21) (10.30) 

'"=cr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HloZ ZtoH 

to KCL to KCL 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, Zl, HZ and ZH are as follows: 

DI "",,0 

LSI LSI 
lc 

R=2kn 

,Ic 
,I ",77 

(a) Measurement of tpd at lZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21 K • Version 
Cell Name Function NumberofBC 

HBC Tri-state Output Buffer with Noise limit Resistance 9 & CMOS Interface Input Buffer (True) 
Cell Symbol Propagat/on Delay Parameler 

!Up teln 
Path 

to KCL 10 KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
1.570 0.036 4.720 0.081 OTto X 
(4.63) (11.61) 

."=tr-aT x 

C 
LtoZ ZloL 

10 KCL to KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Faclor(lu) 

aT 2 
C 2 HloZ ZloH 

10 KCL 10 KCL 

1.900 . 1.600 0.036 
Output Driving (18.10) (11.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI""" ~ 

LSI LSI -1 ~ R=2kn 

,Ic ,Ic > 
rrlrr 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21-H8C-EO I Sheet 1/1 I 
I Page 21-88 

3-422 



FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I "CG21K" Version 
Cell Name Function Number 01 BC 

HBCU Tri-state Output Buffer wI Noise Limit Resistance & 9 
CMOS Interface Input Buffer (True) wI Pull-up Resistance 

Cell Symbol Propagation Delay Parameler 
lup Idn 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
1.570 0.036 4.720 0.081 OTtoX 
(4.63) (11.61) 

"=tr-OT X 

C 
LloZ ZloL 

10 KCL 10 KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HloZ ZIO H 

10 KCL 10 KCL 

1.900 . 1.600 0.036 
Oulpul Driving (18.10) (11.49) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~R_"D 
-

LSI LSI lc <: R=2kQ 

,IC 
~ 

,I rrl-n 

(a) Measurement of tpd at LZ and.ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION .. CG21 K" Version 
Cell Name Function NumberofBC 

HBCD Tri-state Output Buffer wi Noise Limit Resistance & CMOS 9 Interface Input Buffer (True) wi Pull-down Resistance 
Cell Symbol Propagation Delay Parameter 

!Up tdn 
to KCL to KCL KCL2 CDR2 

Path 

0.489 0.014 0.706 0.017 Xto IN 
1.570 0.036 4.720 0.081 OTto X 
(4.63) (11.61 ) 

'"=cr-OT X 

C 
L toZ Zte L 

to KCL to KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 H to Z ZteH 

to KCL to KCL 

1.900 . 1.600 0.036 
Output Driving (18.10) (11.49) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI ,.,,0 

LSI LSI lc ;. R=2kn 

,rC ,l • 
rrTn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT. C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function NumberolBC 

HBCF Tri-state Output Buffer with Noise Limit Resistance 9 
& CMOS Interface Input Buffer (IOL=8mA, True) 

Cell Symbol Propagation Delay Parameler 
\up Idn 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
1.730 0.036 5.950 0.048 OTto X 
(4.79) (10.03) 

"=tr-OT X 

C 
L loZ ZloL 

10 KCL 10 KCL Cto X 
2.100 5.650 0.051 

(20.30) . (9.99) 

Inpul Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HtoZ Zlo H 

10 KCL 10 KCL 

2.650 1.600 0.036 
Oulpul Driving (20.30) . (9.99) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:rI ,",,0 

LSI LSI 
1c 

: R=2kn 

,Ie ~ 

,I nfrT 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21-H8CF-EO I Sheet 1/1 I 
I Page 21-9t 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION '"CG21K"Version 
Cell Name Function Number of BC 

H8CFU Tri-state Output Buffer wI Noise Limit Resistance & CMOS 9 Interface Input Buffer (IOL=8mA, True) wI Pull-up Resistance 
Cell Symbol PropagaUon Delay Parameler 

lup Idn 
Path 

10 KCL 10 KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
1.730 0.036 5.950 0.048 OTto X 

(4.79) (10.03) 

'"=tr-OT X 

C 
LIc Z ZIO L 

10 KCL 10 KCL CtoX 
2.100 5.650 0.051 

(20.30) . (9.99) 

Inpul Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HIoZ ZIoH 

10 KCL 10 KCL 

2.650 1.600 0.036 
Oulpul Driving (20.30) . (9.99) 

Pin Name Faclor(lu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI "",,0 
~ 

LSI LSI Ic ~ R=2kn 

I C I 
'\ 

rrl77 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H8CFU EO Sheet 1/1 I 
-[ Page 21-92 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number of BC 

HBCFD Tri-state Output Buffer wI Noise Limit Resistance & CMOS 9 
Interface Input Buffer (IOL=8mA, True) wI Pull-down Resistance 

Cell Symbol Propagalion Delay Parameter 
\Up tdn 

Path 
10 KCL 10 KCL KCl2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
1.730 0.036 5.950 0.048 OTto X 
(4.79) (10.03) 

'"=tr-OT X 

C 
LtoZ ZloL 

10 KCL 10 KCL Cto X 
2.100 5.650 0.051 

(20.30) . (9.99) 

Input Loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HloZ Zto H 

10 KCL 10 KCL 

2.650 1.600 0.036 
Output Driving (20.30) . (9.99) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

C}f ,",,0 

LSI LSI 
Ic 

~ R=2kO 

,IC 

<> 

,I rrlTT 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H8CFD EOI Sheet 1/1 I I Page 21-93 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG21 K • Version 
Cell Name Funcdon Numb.ror BC 

HBE Power Tri-state Output Buffer wI Noise Limit Resistance 
& CMOS Interface Input Buffer (True) 

9 
Cell Symbol Propagation Delay Parameter 

!Up teln 
Path 

to KCL to KCL KCl2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
2.170 0.024 6.900 0.040 OTto X 

(4.21) (10.30) 

'"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IDI 
IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI R.,.e 

LSI LSI -1 ;. R=2kO 

I C I C 
'\ 

rrlrt 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nsipF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H8E-EO I Sheet 1/1 I 
I Page 21-94 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K" Version 
Cell Name Function Number of BC 

HBEU Power Tri-state Output Buffer wI Noise Limit Resistance & 9 
CMOS Interface Input Buffer (True) wI Pull-up Resistance 

Cell Symbol Propagation Delay Parameter 
\Up teln 

Path 
10 KCL 10 KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
2.170 0.024 6.900 0.040 OTto X 

(4.21) (10.30) 

"=tr-OT X 

C 
LtoZ ZtoL 

10 KCL 10 KCL CtoX 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input loading 
Pin Name Factor (Iu) 

aT 2 
C 2 HtoZ ZtoH 

10 KCL 10 KCL 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

DI"""c 
LSI LSi Ic '$ R=2kQ 

,IC 
,I 

'I 

nm 
(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21-H8EU EO I Sheet 1/1 I I Page 21-95 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG21K· Version 
Cell Name Function Number of BC 

HBED Power Tri-state Output Buffer wI Noise Limit Resistance & 9 CMOS Interface Input Buffer (True) wI Pull-down Resistance 
Cell Symbol Propagation Delay Parameter 

\up tdn 
Path 

to KCL to KCL KCL2 CDR2 

0.489 0.014 0.706 0.017 XtolN 
2.170 0.024 6.900 0.040 OTto X 

(4.21) (10.30) 

"=tr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

2.500 . 6.750 0.041 
(20.90) (10.24) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

3.500 . 1.800 0.025 
Output Driving (20.90) (10.24) 

Pin Name Factor (Iu) 

IN 36 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~"_"n 
LSI LSI 1c ~ R=2kO 

,IC 

;. 

,I ntrr 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H8ED-EO I Sheet 1/1 I 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I .. CG21K" Version 
Cell Name Function NumberofBC 

HBS Tri-state Output & Schmitt Trigger Input Buffer 13 
(CMOS Type, True) with Noise Limit Resistance 

Cell Symbol Propagation Delay Parameter 
\up tdn 

Path 
to KCL to KCL KCL2 CDR2 

1.314 0.060 1.630 0.045 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

2.100 4.600 0.081 
(18.10) . (11.49) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Factor (luJ 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~R_"O 
LSI LSI Ie t R=2kn 

~c ~ nm 

(a) Measurement of tpd at LZ and Zl. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I • CG27K· Version 
Cell Name Function NumberolBC 

HBSU Tri-S!rte Output & Schmitt Trigger Input Buffer (CMOS Type 
• True wI Noise Limit Resistance wI Pull-up Resistance 

13 

Cell Symbol Propagation Delay Parameter 
III tdn 

Palh 
to KCL to KCL KCL2 CDR2 

1.314 0.060 1.630 0.045 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

w~ OT X 

C 
LtoZ ZtoL 

to KCL to KCL Cto X 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Faclor(lu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

crI R-"n 

LSI LSI lc ~ R.2kil 

,IC 
-?' 

,I rrm 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG21K" Version 
Cell Name Funcllon Number of BC 

HBSD Tri-state Output & Schmitt Trigger Input Buffer (CMOS Type 
, True) wi Noise Limit Resistance wi Pull-down Resistance 

13 
Ce/lSymbol Propagation Delay Parameter 

tup teln 
Path 

to KCL to KCL KCL2 CDR2 

1.314 0.060 1.630 0.045 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"=rr-OT X 

C 
LtoZ ZtoL 

to KCL to KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Factor (Iu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

c:rI ,.,,0 

LSI LSI lc ;. R=2kO 

,Ic ,I ~ 

nTn 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I . CG21 K • Version 
Cell Name Function Number of BC 

HBR Tri-state Output & Schmitt Trigger Input Buffer 13 
(TTL Type, True) with Noise Limit Resistance 

CeUSymbol Propagation Delay Parameter 
\up teln 

Palh 
10 KCL 10 KCL KCl2 CDR2 

1.182 0.060 1.967 0.062 Xto IN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"=tr-OT X 

C 
LtoZ ZloL 

10 KCL 10 KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input loading 
Pin Name Faclor(lu) 

OT 2 
C 2 HloZ ZtoH 

10 KCL 10 KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Faclor(lu) 

IN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJI ..,.0 
LSi LSi 

Ic 
R=2kO 

,IC 

>-

,I rr.fT7 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION ,"CG21K"Version 
Cell Name Function NumberofBC 

HBRU Tri-state Output & Schmitt Trigger Input Buffer (TTL Type, 
True) wI Noise Limit Resistance wI Pull-up Resistance 13 

Cell Symbol Propagation Delay Parameter 
tup tdn 

Path 
10 KCL 10 KCL KCL2 CDR2 

1.182 0.060 1.967 0.062 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

w=rr-OT X 

C 
LtoZ ZtoL 

to KCL. to KCL CtoX 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HtoZ ZtoH 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Factor (Iu) 

IN 18 

IIJ 
• These values are subject to external loading condition. 

Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

~R'''C 
LSI LSI 1c ~ R~2kn 

,Ic ,I rrl77 

(a) Measurement of tpd at LZ and.ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is ns/pF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 

C21 H8RU EO I Sheet 1/1 , 
I Page 21-101 
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FUJITSU CMOS GATE ARRAY UNIT CELL SPECIFICATION I " CG21K" Version 
Cell Name Function Number of BC 

HBRD Tri-state Output & Schmitt Trigger Input Buffer (TIL Type, 13 
True) wi Noise Limit Resistance wi Pull-down Resistance 

Cell Symbol Propagation Delay Parameter 
\up tdn 

to KCL to KCL KCL2 CDR2 
Path 

1.182 0.060 1.967 0.062 XtolN 
1.570 0.036 4.720 0.081 OTto X 

(4.63) (11.61) 

'"=tr-OT X 

C 
LtoZ Zto L 

to KCL to KCL Cto X 

2.100 . 4.600 0.081 
(18.10) (11.49) 

Input Loading 
Pin Name Factor (Iu) 

OT 2 
C 2 HIOZ ZtoH 

to KCL to KCL 

1.900 1.600 0.036 
Output Driving (18.10) . (11.49) 

Pin Name Factor (Iu) 

iN 18 

• These values are subject to external loading condition. 
Measurement circuits of propagation delay time 
at LZ, ZL, HZ and ZH are as follows: 

CJl A."O 

LSI LSI lc : R-2kO ~ 
,IC 

,I rrlrr 

(a) Measurement of tpd at LZ and ZL. (b) Measurement of tpd at HZ and ZH. 

Note: 1. The unit of KCL for paths OT, C to X is nslpF. 

2. Output load capacitance of 85 pF is used for Fujitsu's logic simulation. 

3. The parameters in parentheses are the values applied to the simulation. 
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CMOS Channel/ess Gate Arrays CG21 Series Unit Cel/ Library 

Appendix A: General AC Specifications 

Simulation Delay Specifications 
(Recommended Operating Conditions, Ta = 0 to 70°C, VDD = 5 V±5% 

Delay Multipliers Min. Max. 

Pre·layout Simulation 0.35 tmaxB 

Post-layout Simulation 0.40 tmaxA 

Junction Temperature (Til tmaxB tmaxA 

Tj .$ 60°C 1.65 1.55 

60°C<Tj .$ 70°C 1.70 1.60 

70°Cdj .$ 80°C 1.75 1.65 

80°Cdj .$ 90°C 1.80 1.70 

90°Cdj .$ 105°C 1.85 1.75 

105°Cdj .$ 120°C 1.90 1.80 

120°Cdj .$ 130°C' 1.95 1.85 

130°Cdj .$ 140°C2 2.00 1.90 

140°Cdj .$ 150°C2 2.05 1.95 

NOTES: 1. This condition cannot be applied to devices in some plastic packages. If this condition is 
required for devices in plastic, please consult Fujitsu. 

2. This condition cannot be applied to devices in plastic packages. If this condition is required 
even for ceramic packages, please consult Fujitsu. 

Tj is determined by the following formula: 

where 

TaMAX: 

9ja: 
Pd: 

Tj = TaMAX + 9ja x Pd tC) 

Maximum Ambient Termperature (0G) 
Thermal Resistance (OC/W). This value is determined for each package. 
Power dissipation (W). Please refer to Chapter 5 of Section 1 of this Data Book or the CG21 
Design Manual for details. 
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CG21 Series Unit CeU LibraI}' CMOS Channe//ess Gate Arrays 
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CMOS Channel/ess Gate Arrays 

Appendix B: Hierarchical Structure 

LEVEL 
2 

CG21 Series Unit Cell Library 
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CG21 Series Unit CeR Library CMOS Channel/ess Gate Arrays 
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CMOS Channe//ess Gate Arrays CG21 Series Unit Cell Library 

Appendix C: Estimation Tables for Metal Loading 

CG21303 (30K-gate-devlce) (Main Block) 

Cdlu) 

NDI CHIP LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 12.3 9.7 6.8 4.3 2.1 
2 18.5 14.4 10.3 6.6 3.2 
3 24.8 19.3 13.8 8.8 4.3 
4 29.0 22.7 16.1 10.3 5.1 
5 32.1 25.2 17.8 11.4 5.7 
6 34.6 27.1 19.2 12.3 6.1 
7 37.9 29.6 21.1 13.5 6.7 
8 39.4 30.9 21.8 14.0 6.9 
9 40.4 31.6 22.4 14.4 7.1 
10 41.4 32.5 23.0 14.7 7.3 
11 41.4 32.5 23.0 14.7 7.3 
12 42.0 32.8 23.3 14.9 7.4 
13 42.6 33.3 23.7 15.1 7.6 
14 43.6 34.2 24.3 15.5 7.7 
15 43.6 34.2 24.3 15.5 7.7 

16-30 47.2 37.0 26.3 16.7 8.3 
31-50 54.0 42.4 30.0 19.2 9.5 
51-75 55.6 43.5 30.9 19.7 9.8 
76-100 61.1 47.8 33.8 21.7 10.8 

CG21303 (30K-gate-devlce) (Sub Block) 

Cdlu) 

NDI LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 5.8 4.1 2.7 1.2 
2 10.7 7.6 4.8 2.4 
3 15.6 11.0 7.1 3.5 
4 18.8 13.4 8.7 4.2 
5 21.3 15.1 9.7 4.7 
6 23.8 16.5 10.7 5.2 
7 25.2 18.3 11.8 5.8 
8 27.0 19.2 12.3 6.1 
9 27.9 19.7 12.6 6.2 
10 28.6 20.3 13.0 6.4 
11 28.6 20.3 13.0 6.4 
12 29.0 20.6 13.3 6.4 
13 29.6 20.9 13.5 6.6 
14 30.4 21.6 13.9 6.8 
15 30.4 21.6 13.9 6.8 

16-30 33.2 23.5 15.1 7.4 
31-50 38.5 27.4 17.5 8.7 
51-75 39.8 28.1 18.1 8.9 
76-100 44.00 31.2 19.9 9.9 

3-441 



CG21 Series Unit Cell Library CMOS Channelless Gate Arrays 

Appendix C: Estimation Tables for Metal Loading (Continued) 

CG21403 (40K-gate-device) (Main Block) 

CL(lu) 

NDI CHIP LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 14.0 9.7 6.8 4.3 2.1 
2 21.1 14.4 10.3 6.6 3.2 
3 28,2 19.3 13.8 8.8 4.3 
4 33.1 22.7 16.1 10.3 5.1 
5 36.7 25.2 17.8 11.4 5.7 
6 39.5 27.1 19.2 12.3 6.1 
7 43.2 29.6 21.1 13.5 6.7 
8 45.0 30.9 21.8 14.0 6.9 
9 46.2 31.6 22.4 14.4 7.1 
10 47.3 32.5 23.0 14.7 7.3 
11 47.3 32.5 23.0 14.7 7.3 
12 47.9 32.8 23.3 14.9 7.4 
13 48.7 33.3 23.7 15.1 7.6 
14 49.9 34.2 24.3 15.5 7.7 
15 49.9 34.2 24.3 15.5 7.7 

16 -30 54.0 37.0 26.3 16.7 8.3 
31 -50 61.8 42.4 30.0 19.2 9.5 
51 -75 63.6 43.5 30.9 19.7 9.8 
76 -100 69.8 47.8 33.8 21.7 10.8 

CG21403 (40K-gate-device) (Sub Block) 

CL(lu) 

NDI LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 5.8 4.1 2.7 1.2 
2 10.7 7.6 4.8 2.4 
3 15.6 11.0 7.1 3.5 
4 18.8 13.4 8.7 4.2 
5 21.3 15.1 9.7 4.7 
6 23.3 16.5 10.7 5.2 
7 25.5 18.3 11.8 5.8 
8 27.0 19.2 12.3 6.1 
9 27.9 19.7 12.6 6.2 
10 28.6 20.3 13.0 6.4 
11 28.6 20.3 13.0 6.4 
12 29.0 20.6 13.3 6.4 
13 29.6 20.9 13.5 6.6 
14 30.4 21.6 13.9 6.8 
15 30.4 21.6 13.9 6.8 

16-30 33.2 23.5 15.1 7.4 
31 -50 38.5 27.4 17.5 8.7 
51 -75 39.8 28.1 18.1 8.9 
76 -100 44.0 31.2 19.9 9.9 
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CMOS Channel/ess Gate Arrays CG21 Series Unit Cell Library 

Appendix C: Estimation Tables for Metal Loading (Continued) 

CG21S03 (SOK-gate-devlce) (Main Block) 

Cdlu) 

NDI CHIP LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 15.7 9.7 6.8 4.3 2.1 
2 23.7 14.4 10.3 6.6 3.2 
3 31.8 19.3 13.8 8.8 4.3 
4 37.3 22.7 16.1 10.3 5.1 
5 41.3 25.2 17.8 11.4 5.7 
6 44.5 27.1 19.2 12.3 6.1 
7 48.7 29.6 21.1 13.5 6.7 
8 50.7 30.9 21.8 14.0 6.9 
9 51.9 31.6 22.4 14.4 7.1 
10 53.3 32.5 23.0 14.7 7.3 
11 53.3 32.5 23.0 14.7 7.3 
12 53.9 32.8 23.3 14.9 7.4 
13 54.8 33.3 23.7 15.1 7.6 
14 56.1 34.2 24.3 15.5 7.7 
15 56.1 34.2 24.3 15.5 7.7 

16-30 60.7 37.0 26.3 16.7 8.3 
31-50 69.5 42.4 30.0 19.2 9.5 
51-75 71.5 43.5 30.9 19.7 9.8 
76-100 78.4 47.8 33.8 21.7 10.8 

CG21S03 (SDK-gate-device) (Sub Block) 

CL(lU) 

NDI LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 5.8 4.1 2.7 1.2 
2 10.7 7.6 4.8 2.4 
3 15.6 11.0 7.1 3.5 
4 18.8 13.4 8.7 4.2 
5 21.3 15.1 9.7 4.7 
6 23.3 16.5 10.7 5.2 
7 25.5 18.3 11.8 5.8 
8 27.0 19.2 12.3 6.1 
9 27.9 19.7 12.6 6.2 
10 28.6 20.3 13.0 6.4 
11 28.6 20.3 13.0 6.4 
12 29.0 20.6 13.3 6.4 
13 29.6 20.9 13.5 6.6 
14 30.4 21.6 13.9 6.8 
15 30.4 21.6 13.9 6.8 

16-30 33.2 23.5 15.1 7.4 
31-50 38.5 27.4 17.5 8.7 
51-75 39.8 28.1 18.1 8.9 
76-100 44.0 31.2 19.9 9.9 
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Appendix C: Estimation Tables for Metal Loading (Continued) 

CG21753 (75-gate-device) (Main Block) 

Cdlu) 

NOI CHIP LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 18.8 9.7 6.8 4.3 2.1 
2 28.2 14.4 10.3 6.6 3.2 
3 37.9 19.3 13.8 8.8 4.3 
4 44.5 22.7 16.1 10.3 5.1 
5 49.2 25.2 17.8 11.4 5.7 
6 53.2 27.1 19.2 12.3 6.1 
7 58.1 29.6 21.1 13.5 6.7 
8 60.5 30.9 21.8 14.0 6.9 
9 62.1 31.6 22.4 14.4 7.1 
10 63.7 32.5 23.0 14.7 7.3 
11 63.7 32.5 23.0 14.7 7.3 
12 64.4 32.8 23.3 14.9 7.4 
13 65.4 33.3 23.7 15.1 7.6 
14 67.0 34.2 24.3 15.5 7.7 
15 67.0 34.2 24.3 15.5 7.7 

16-30 72.6 37.0 26.3 16.7 8.3 
31 -50 83.0 42.4 30.0 19.2 9.5 
51-75 85.4 43.5 30.9 19.7 9.8 
76-100 93.8 47.8 33.8 21.7 10.8 

CG21753 (75-gate-device) (Sub Block) 

CL(lu) 

NOI LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 5.8 4.1 2.7 1.2 
2 10.7 7.6 4.8 2.4 
3 15.6 11.0 7.1 3.5 
4 18.8 13.4 8.7 4.2 
5 21.3 15.1 9.7 4.7 
6 23.3 16.5 10.7 5.2 
7 25.5 18.3 11.8 5.8 
8 27.0 19.2 12.3 6.1 
9 27.9 19.7 12.6 6.2 

10 28.6 20.3 13.0 6.4 
11 28.6 20.3 13.0 6.4 
12 29.0 20.6 13.3 6.4 
13 29.6 20.9 13.5 6.6 
14 30.4 21.6 13.9 6.8 
15 30.4 21.6 13.9 6.8 

16-30 33.2 23.5 15.1 7.4 
31 -50 38.5 27.4 17.5 8.7 
51 -75 39.8 28.1 18.1 8.9 
76 -100 44.0 31.2 19.9 9.9 
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Appendix C: Estimation Tables for Metal Loading (Continued) 

CG2ll04 (lOOK- gate-device) (Main Block) 

Cdlu) 

NOI CHIP LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 21.9 9.7 6.8 4.3 2.1 
2 32.8 14.4 10.3 6.6 3.2 
3 44.1 19.3 13.8 8.8 4.3 
4 51.8 22.7 16.1 10.3 5.1 
5 57.2 25.2 17.8 11.4 5.7 
6 61.8 27.1 19.1 12.3 6.1 
7 67.6 29.6 21.1 13.5 6.7 
8 70.4 30.9 21.8 14.0 6.9 
9 72.1 31.6 22.4 14.4 7.1 
10 74.0 32.5 23.0 14.7 7.3 
11 74.0 32.5 23.0 14.7 7.3 
12 75.0 32.8 23.3 14.9 7.4 
13 76.1 33.3 23.7 15.1 7.6 
14 77.9 34.2 24.3 15.5 7.7 
15 77.9 34.2 24.3 15.5 7.7 

16-30 84.4 37.0 26.3 16.7 8.3 
31-50 96.5 42.4 30.0 19.2 9.5 
51-75 99.2 43.5 30.9 19.7 9.8 
76 -100 109.0 47.8 33.8 21.7 10.8 

CG2l104 (lOOK- gate-device) (Sub Block) 

Cdlu) 

NOI LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

1 5.8 4.1 2.7 1.2 
2 10.7 7.6 4.8 2.4 
3 15.6 11.0 7.1 3.5 
4 18.8 13.4 8.7 4.2 
5 21.3 15.1 9.7 4.7 
6 23.3 16.5 10.7 5.2 
7 25.5 18.3 11.8 5.8 
8 27.0 19.2 12.3 6.1 
9 27.9 19.7 12.6 6.2 
10 28.6 20.3 13.0 6.4 
11 28.6 20.3 13.0 6.4 
12 29.0 20.6 13.3 6.4 
13 29.6 20.9 13.5 6.6 
14 30.4 21.6 13.9 6.8 
15 30.4 21.6 13.9 6.8 

16-30 33.2 23.5 15.1 7.4 
31-50 38.5 27.4 17.5 8.7 
51-75 39.8 28.1 18.1 8.9 
76-100 44.00 31.2 19.9 9.9 
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III 
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Appendix D: Available Package Types 

Pad. for 
Decoupllng 9JA(TYP) 

(C°1W) 
Package Material Cavity Pin Arrangement Capacllor Device alOmia at3 mI. 

CG21103' 80 50 
SDIP-64 Plastic None 70 mil Lead Pitch None CG21153' 80 55 

CG21203' 85 60 

CG211 03' 50 35 
PLCC--08 Plastic None 70 mil Lead Pilch None CG21153' 55 40 

Gull-wing CG21203' SO 40 

CG21103' 50 35 
PLCC-64 Plastic None 30 mil Lead Pilch None CG21153' 50 35 

Gull-wing CG21203' 55 40 

CG21103' 80 55 
OFP-64 Plastic None 100 mil Lead Pilch None CG21153' 85 SO 

Gull-wing CG21203' 90 S5 

CG21103' 80 55 
OFP-60 Plastic None 0.8 mm Lead Pilch None CG21153' 85 60 

Gull-wing CG21203' 90 65 

CG21103' 80 55 
OFP-l00 Plastic None 0.65 mm Lead Pitch None CG21153' 85 60 

Gull-wing CG21203' 90 65 

OFP-120 Plastic None 0.8 mm Lead Pilch None CG21303 
Gull-wing CG21403 65 40 

CG21503 

CG21103' 
CG21153' 70 50 
CG21203' 

OFP-l60 Plastic None 0.65 mm Lead Pitch None CG21303 59 39 
Gull-wing CG21403 

CG21503 

CG21153 70 50 
CG21253 

OFP-l96" Plastic None TBD None CG21503 TBD TBD 
Gull-wing CG21753 

CG21104 

OFP-232" Plastic None TBD None CG21753 TBD TBD 
Gull-wing CG21104 

OFP-17S" Plastic None TBD None CG21403 TBD TBD 
Gull-wing CG21503 

CG21753 

OFP-208" Plastic None TBD None CG21403 TBD TBD 
Gull-wing CG21503 

CG21753 
CG21104 

OFP-256" Plastic None TBD None CG21104 TBD TBD 
Gul~ing 

• planned device Continued on next page 

"package under development 
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Appendix D: Available Package Types (Continued) 

Pad. lor 
9JA(TYP) Decoupllng (C°1W) 

Package Material Cavltv Pin Arrangement Capacitor Device atOm/s 8t3m/s 
CG21103' 

PGA-64 Ceramic Up 100 m" Pin Pitch Ves CG21153' 40 20 
Through hole CG21203' 

CG21103' 
PGA-68 Ceramic Up 100 mil Pin Pitch Ves CG21153' 40 20 

Through hole CG21203' 
CG21303 

AIICG21 
PGA-I35 Ceramic Up 100 mil Pin Pitch Ves 30 15 

Through hole 

CG21203' 30 15 

100 in" Pin Pitch 
CG21303 25 13 

PGA-I79 Caramic Up Ves CG21403 
Through hole CG21503 

CG21753 
CG21104 

PGA-208 Ceramic Up 100 mil Pin Pitch Ves CG21303 
Through hole CG21403 23 12 

CG21503 
CG21753 
CG21104 

PGA-256 Ceramic Up 100 mil Pin Pitch Ves CG21403 
Through hole CG21503 19 9 

CG21753 
CG21104 

PGA-299 Ceramic Down 100 m" Pin Pitch Ves CG21503 
Through hole CG21753 19 9 

CG21104 

PGA-321 Ceramic Down 70 mil Stagger Ves CG21753 22-24 11-13 
Through hole CG21104 

PGA-361 Ceramic Down 70 mil Stagger Ves CG21753 22-24 11-13 
Through hole CG21104 

PGA-401 Ceramic Down 70 mil Stagger Ves CG21104 22-24 11-13 
Through hole 
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Appendix E: TTL 7400 Function Conversion Table 

TTL 7400 Number 
Series Fujitsu of Unit 
Name Function Basic Cells Cells 

7400 Quad 2-input NAND 4xN2N 4 
7401 Quad 2-input NAND, Open Collector OUtputs T24 multiplexer 6 
7402 Quad 2-input NOR 4 xR2N 4 
7403 Quad 2-input NAND, Open Collector OUtputs T24 multiplexer 6 
7404 Hex Inverter 6xVIN 6 
7405 Hex Inverter, Open Collector Outputs R6B 5 
7406 Hex Inverter/Buffer, Open Collector Outputs ASB 5 
7407 Hex Buffer, Open Collector Outputs 2 x N3N into R2N 5 
740B Quad 2-input AND 4xN2P B 
7409 Quad 2-input AND, Open Collector Outputs NBP 6 
7410 Triple 3-input NAND 3x N3N 6 
7411 Triple 3-input AND 3x N3P 9 
7412 Triple 3-NAND, Open Collector Outputs T33 7 
7413 Dual4-input NAND, Schmitt Trigger 2 x (4 x 12R to N4N) 6B 
7414 Hex Schmitt Trigger Inverter 6xl1R 4B 
7415 Triple 3-input AND, Open Collector Outputs NBP to N2P B 
741B Dual4-input NAND, Schmitt Trigger 2 x (4 x 12R to N4N) 6B 
7419 Hex Schmitt Trigger Inverter 6 xl1R 4B 
7420 Dual 4-input NAND 2 xN4N 4 
7421 Dual 4-input AND 2 xN4P 6 
7422 Dual4-input NAND, Open Collector Outputs 2 x N4N + N2P 6 
7423 Expanded Dual 4-input NOR with Strobe R4P to 023 + R4P to R2N 9 
7424 Quad Schmitt Trigger 2-input NAND 8 x 12R + 4 x N2N 6B 
7425 Dual 4-input NOR with Strobe 2 x (R4P + R2N) B 
7426 Quad 2-input NAND, High Voltage Output 4 xN2N 4 
7427 Triple 3-input NOR 3 xR3N 6 
742B Quad 2-input NOR Buffer 4 xR2N 4 
7430 B-input NAND NBB 6 
7432 Quad 2-input OR 4 xR2P B 
7433 Quad 2-input NOR Buffer, Open Collector 

Outputs 4 x R2N + N4P 7 
7434 Hex Noninverter 6 xB1N 6 
7435 Hex Noninverter with Open Collector Outputs 2 x N3N into R2N 5 
7437 Quad 2-input NAND Buffer 4 xN2B 12 
743819 Quad 2-input NAND Buffer, Open Collector 

Outputs 4 x N2N + N4P 7 
7440 Dual 4-input NAN 0 Buffer 2 x N4B (N4N if not power) B(4) 
7442 BCD to Decimal Decoder 4xV2B+10xN4N 24 
7443 EX3 to Decimal Decoder 4xV2B+10xN4N 24 
7444 4 to 10 Une Decoder 4xV2B+10xN4N 24 
7445 BCD to Decimal Decoder/driver (30V) 4xV2B+10xN4N 24 
7446 BCD to 7-segment Decoder/Driver (30V) 4 x V1N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 
7447 BCD to 7-segment Decoder/Driver (15V) 4 x V1N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 
744B BCD to 7-segment Decoder/Driver 4 x V1N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 
7449 BCD to 7-segment, Open Collector Outputs 4 x V1N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 
7450 Dual 2-input, 2-wide AOI (One Expandable) 036 + 024 5 
7451 AOI 2x 024 4 
7452 Expandable 4-wide AN~R N3N + 036 + V1 N into N3N B 
7453 Expandable 4-wide AOI 036 + 023 into N2P 7 
7454 4-wideAOI 2 x N3N + 2 x N2N + N4N + V1 N 9 
7455 2--wide 4--input AOI T42 6 
7460 Dual 4--input Expander 2x N4P 6 
7461 Triple :Hnput Expander 3x N3P 6 
7462 4--wide AND-OR Expander 2 x N3N + 2 x N2N + N4N 8 
7464 4-2--3--2 AOI T54 10 
7465 4-2--3--2 AOI (Open Collector) T54 10 
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Appendix E: TTL 7400 Function Conversion Table (Continued) 

TTL 7400 Number 
Serlea Fujitsu of Unit 
Name Function Basic Cella Cella 

7470 AND-gated positive-edge JK FF with Preset 
and Clear 3 • V1 N + 2 • N3N + N2N + R2N + FJD 21 

or: FD4 + 2. N2N + R2N + V1N + R2P + 024 17 
7471 AND-gated RS MIS FF with Preset 

and Clear FD4 + 2. N3N + 2.023 + 2. V1N 19 
or: LT1+ 2. N4N + N2P 10 

7472 AND-gated JK MIS FF with Preset 
and Clear V1N +2. N3N +N2N + R2N +FJD 19 

or: FD4 + N3P + N3N + V1N + 024 17 
7473 Dual JK FF with Clear 2. FJD 24 
7474 Dual positive-edge D-FF with Preset and 

Clear 2. FOP 16 
7475 4-bit Bistable Latch LTM 16 
7476 Dual JK FF with Preset and Clear 2. (FJD + N2N + R2N + V1N) 30 
7477 4-bit Bistable Latch LTM 16 
7478 Dual JK FF with Preset and Common 2. (FJD + N2N + R2N + V1N) 30 

Clear and Clock 
7480 Gated Full Adder A1N 8 
7482 2-bit Binary Full Adder A2N 16 
7483 4-bit Binary Full Adder with Fast Carry A4H 48 
7484 4-bit Magnitude Comparator MC4 42 
7486 Quad 2-input XOR 4.X2N 12 
7487 4-bit True/Complement ZerolOne Element 4. N2N + V1N +4. N2N 17 

0" 
7489 64-bit (16.4) Memory 2. DE6 + V1 N + 16. LT4 298 

+ 5. (V2B + TSA) + 10. V2B 
7490 Decade Counter 2 .(FDP + FDO + N2P + N2N + R2N) + V1N 39 

(Different Implementation) 4.N2P+2.R2P+N2N+C41 +LT1 41 
7491 B-bit Shift Register 2.FDS+V1N 41 
7492 Divide-by-12 Counter 4 .FDO+2. V1N +2.R2N + N2N 33 
7493 4-bit Binary Counter C41 + N2N (for the resets) 25 
7494 4-bit Shift Register, 2 asynchronous Presets FS3 34 

4-bit Shift Register, 2 asynchronous 
Presets, Full Implementation 4. FOP + 4.024 + 2. V1N 42 

7495 4-bit Parallel-access Shift Register FS2 + 024 + 2. V1N 34 
7496 5-b~ Shift Register 5 • FOP + 5 • N2N + V1 N(clock) 46 
7497 Synch 6-bit Binary Rate Multiplier FOR + 2. FDO +3. V1N + 2. N2N 122 

+ 2. N3N + 2. N4N +5. N6B+3. N8B 
+ R2B +X2N + 5. X1B. 

7498 4-bit Data SelectoriStorage Register FDQ + T2F +4 .V1N 33 
7499 4-bit Universal Shift Register FS2 + LTK + 2.024 + 4. V1N 42 
74100 B-bit Bistable Latch 2.YL4 + 2.V1N 30 
74101 AO-gated JK Negative-Edge FF, 

with Preset FD3 + V1N + 3.024 15 
74102 AND-gated JK Negative-Edge FF with 

Preset and Clear FD4 + 024 + N3P + N3N 16 
74103 Dual JK FF with Clear 2. FJD + 2. V1 N (for clock) 26 

or: 2. (FD5 + 024 + V1N) 22 
74106 Dual JK Negative-Edge FF with Preset 

and Clear 2. (FD4 + 024 + V1N) 24 
74107 Dual JK FF with Clear 2. (FJD + 2. V1N) 22 
74108 Dual JK Negative-Edge FF with Preset 

and Common Clear and Clock 2. (FD4 + 024 + V1N) 24 
74109 Dual JK Positive-Edge FF with Preset and 

Clear 2. (FOP + V1N + 024) 22 
74110 AND-gated JK MIS FF with Data 

Lockout FOP + 024 + N3P + N3N 15 
74111 Dual JK MIS FF with Data Lockout 2. (FOP + 024 + V1N) 22 
74112 Dual JK Negative-Edge FF with Preset 

and Clear 2. (FD4 + 024 + V1N) 24 
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Appendix E: TIL 7400 Function Conversion Table (Continued) 

TTL 7400 Number 
Series Fujitsu 01 Unit 
Name FunctIon BasleCells Cells 

74113 Dual JK Negative-Edge FF with Preset 2 x (FD3 + D24 + V1N) 22 
74114 Dual JK Negative-Edge FF with Preset and 

Common Clear and Clock 2 x (FD4 + D24 + V1N) 24 
74116 Dual 4-bit Latch with Clear 2xLTM 32 
74120 Dual Pulse Synchronizer/Driver 2 x (N2P + LT1 + 4 x N3N + 2 x N2N + 2 x VI N) 36 
74125 Quad Bus Buffer with ~tate Output 841 9 
74126 Quad Bus Buffer with ~tate Output 841 + 4x V1N 13 
74132 Quad 2--input NAND Schmitt Trigger 4 x (2 x 12R + N2N) 68 
74133 13--inputNAND 2 x N4N + N3N + N2N into R4P 10 
74134 12--input NAND with 3-state Outputs NCB+04R 15 
74135 Quad 3--input EXORlEXNOR 4xX4N 20 
74136 Quad 2--input EXOR with Open-Collector 

Outputs 4xX2N+R4N 14 
74137 3-line to 8-line Decoder with Address 

Latch 3 x LTK into DE6 42 
74138 3-line to 8-line Decoder with Enable DE6 30 
74139 Dual 2-line to 4-line Decoder 2x DE4 16 
74141 BCD-to-Decimal Decoder 4xV2B+l0xN4N 24 
74145 BCD-to-decimal Decoder 4 x V1N + 10 x N4N 24 
74147 1 <Hine to 4-line BCD Priority Encoder 3 x N4N + 3 x N3N + 2 x N2N + 2 x N2P 36 

+ 3 x R2N + R4N + 13 x Vl N 
74148 8-line to 3-line Octal Priority Encoder N9B + 2 x N2N + R2P + R4N + 4 x N3N 40 

+ 2x N4N + G44 + 12 x V1N 
74150 1-10-16 Multiplexer DE3 + 2 x U28 + D24 + 2 x Vl N 41 
74151 1-4cH1 Multiplexer with Strobe DE3 + U28 + N2N + V1N 28 III 74152 1-4cH1 Multiplexers DE3 + U28 26 
74153 Dual4-lioo to l-line Selector/Multiplexer DE2 +2x U24 + 2xR2N 19 
74154 4-lioo to 18-line Decoder/Demultiplexer 2 x DE6 + V1N 61 

or: 2 x DE4 + N2P + 16 x R2P 50 
74155 Dual 2-line to 4-lioo Decoder/Demultiplexer 

(Totem Pole) 8 x N3N + 2 x R2N + 5 x Vl N 23 
74156 Dual 2-line to 4-line Decoder/Demultiplexer 

(Open Collector) 8 x N3N + 2 x R2N + 5 x Vl N 23 
74157 Quad 2-line to l-line multiplexer T2F + 4 x R2N + BIN 13 
74158 Quad 2-line to l-line multiplexer 

(Inverter Data Outputs) 4 x D24 + V1N + 2 x R2N 11 
74159 4-line to 18-line Demultiplexer 2 x DE6 + V1N (without open collector) 50 
74160 Synchronous 4-bit Counter 4xCll + K1B+ 2 xV2B +V1N + B1N+ 62 

(Decimal with Direct Clear) N2K + 2 x R3N + R4N + 3 x R2N + N2N 
74161 Synchronous 4-bit Counter (Binary 

with Direct Clear) C43 48 
74162 Synchronous 4-bit Counter 

(Decimal with Synchronous Clear) C45 + D36 + N3P + 2 x R2N + BIN 57 
74163 Synchronous 4-bit Counter (Binary 

with Synchronous Clear) C45 48 
74164 8-bit Parallel Output Serial Shift 

Register, Asynchronous Clear 2 x FDR + N2P 54 
74165 B-bit Shift Register 2 x FDS + 8 x D24 + 11 x V1N + K4B + R2P 71 
74166 8-bit Shift Register 2 x FDR + 8 x D24 + lOx Vl N + K4B 80 
74168 4-bit Up/Down Synchronous Counter 

(Decade) 4 x Cll + 4 x T32 + 7 x N2N + 2 x N3N + R2N 85 
+7xV2B+K1B 

74169 4-bit Up/Down Synchronous Counter 
(Binary) C47 68 

74170 4-by-4 Register File 4 x (YL4 + BIN + V1N + U24) + 2 x DE4 104 
74171 Quad D-FF with Clear FDR+4xV1N 30 
74172 16-bit (8 x 2) Register File 3 x DE6 + 4 x FDS + 16 x (N2N + G34 + 348 

+ VI N + 2 x R2P + 4 x U28) + 2 x VI N + 2 x R2P 
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Appendix E: TTL 7400 Function Conversion Table (Continued) 

TTL 7400 Number 
Series Fujitsu 01 Unit 
Name Function Basic Cells Cells 

74173 ~it D-type Register 
(3-stale Output) FOR + 2 x R2N + 841 + 6 x VI N + Kl B + 4 x 024 53 

74174 Hex D-FF (Single Output) FDR+2xFDO 40 
74175 Quad D-FF (with Clear) FDR+4xV1N 30 
74176 Presettable Decade/Binary Counter 4 x FOP + 2 x R2N + 5 x N2N + 4 x N3N + Kl B 49 
74177 Presettable Binary Counler 4 x FOP + 5 x N2N + 4 x N3N + KIB 47 
74178 4-bit Universal Shift Regisler FS2 30 
74179 ~it Universal Shift Register 

(Direct Clear) FS2 + 9 x N2N + Bl N 40 
74180 9-bit OddIEven Parity Checker P08 +2 x 024+ VIN 23 
74181 ALUIFunction Generator 5 x VIN + 5 x T32 + 4 x 036 + 8 x X2N + 3 x T54 + 

N6B + N4B + 2 x N2N + 2 x N4P 113 
74182 Look-ahead Carry Generator R4P + 2 x VIN + 2 x T44 + T33 + 024 36 
74183 Dual Carry-save Full Adder 2xA1N 16 

74184 BCD-to-binary Code Converler These devices are ROM based 
74185 Binary-to-BCD Code Converler These devices are ROM based 
74190 Synch Up/Down Counler (BCD) 4 x FOP + 4 x X2N + KIB + 3 x VIN + 3 x N3N 

+ 9 x N2N + 2 x T32 + T43 
74191 Synch Up/Down Counter (Binary) C47 68 
74192 Up/Down Dual Clock Counler (BCD) 4 xCII + 4 x V2B + N6B + 2 x N3N + R2N 79 

+T32+T42+T43 

DI 74193 Up/Down Dual Clock Counter (Binary) 4 xCII + 2 x N6B + 4 x V2B + R2N + 024 + T32 72 
+ T42 

74194 4-bit Bidirectional Universal Shift Register FOR + 6 x VIN + R2N + 4 x 036 + 023 + BIN 48 
74195 4-bit Parallel Access Shilt Regisler FS2 + 024 + 2 x VIN 34 
74196 Preset Decade/Binary Counter/Latch 4 x FOP + 2 x R2N + 5 x N2N + 4 x N3N + Kl B 49 
74197 Preset Binary Counler/Latch 4 x FOP + 5 x N2N + 4 x N3N + KIB 47 
74198 &-bit Bidirectional Universal Shift Register 2 x FOR + 024 + 10 x VI N + R2N + 8 x 036 89 
74199 &-bit Bidirectional Universal Shift 

Register (JK Serial Input) 2 x FS2 + 024 + 3 x VI N + BIN + R2N + 8 x N2P 83 
or: 2 x FOR + 7 x 024 + T33 + 11 x VI N + R2N 85 

74246 BCD-to-7-·Segment Decoder/Driver 
(30V, Active Low Open Collector) 4 x VI N + 11 x N2N + 10 x N3N + 4 x N3P + 3 x N2P 53 

74247 BCD-to-7-Segment Decoder/Driver 
(15V, Active Low Open Collector) 4 x VIN + 11 • N2N + 10 x N3N + 4 x N3P + 3. N2P 53 

74248 BCD-to-7 -Segment Decoder/Driver 
(Internal Pull-up) 4xV1N + 11. N2N + lOx N3N + 4. N3P + 3x N2P 53 

74249 BCD-to-7 -Segment Decoder/Driver 
(Open Collector) 4 x VI N + 11 x N2N + 10 x N3N + 4. N3P + 3 x N2P 53 

74280 Dual 5-input NOR 2xR6B 10 
74265 Quad Complementary Output Element BIN + VIN 
74266 Quad 2-EXNOR, Open Collector 4 xX1N 12 
74273 Octal D-type FF with Clear 2xFDR 52 
74276 Quad J-K FF 4 x (FOP + VI N + 024) + 2 x Bl N 46 
74347 BCD-to-7-Segment Decoder/Driver 4 x VI N + 11 • N2N + 10 • N3N + 4 x N3P + 3 x N2P 53 
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A1A 1-bit HaH Adder 3-253 
A1N 1-bit Full Adder 3-254 
A2N 2-bit Full Adder 3-255 
A4H 4-bit Binary Full Adder with Fast Carry 3-257 

BD3 Delay Cell 3-10 
BD4 Delay Cell 3-11 
BD5 Delay Cell 3-12 
BD6 Delay Cell 3-13 
B1N True Buffer 3-9 
B11 1-bit Bus Driver 3-319 
B12 1-bit Block Bus Driver 3-323 
B21 2-bit Bus Driver 3-320 
B22 2-bit Block Bus Driver 3-324 
B41 4-bit Bus Driver 3-321 

B42 4-bit Block Bus Driver 3-325 
B81 8-bit Bus Driver 3-322 
C11 Non-Scan Flip-flop for Counter 3-231 

1m C41 Non-Scan 4-bit Binary Asynchronous Counter 3-233 
C42 Non-Scan 4-bit Binary Synchronous Counter 3-236 
C43 Non-Scan 4-bit Binary Synchronous Up Counter 3-239 

C45 Non-Scan 4-bit Binary Synchronous Up Counter 3-243 
C47 Non-Scan 4-bit Binary Synchronous Up/Down Counter 3-247 

DE2 2:4 Decoder 3-248 
DE3 3:8 Decoder 3-299 
DE4 2:4 Decoder with Enable 3-301 
DE6 3:8 Decoder with Enable 3-302 
D14 2-wide 3-AND 4-lnput ADI 3-68 

D23 2-wide 2-AND 3-lnput ADI 3-67 

D24 2-wide 2-AND 4-lnput ADI 3-69 
D34 3-wide 2-AND 4-lnput ADI 3-70 
D36 3-wide 2-AND 6-lnput ADI 3-71 
D44 3-wide 2-DR 2-AND 4-lnput ADI 3-72 
FDM Non-Scan D Flip-flop 3-183 

FDN Non-Scan D Flip-flop with Set 3-185 

FDD Non-Scan D Flip-flop with Reset 3-187 

FDP Non-Scan D Flip-flop with Set and Reset 3-189 

FDO Non-Scan 4-bit D Flip-flop 3-192 
FDR Non-Scan 4-bit D Flip-flop with Clear 3-194 

FDS Non-Scan 4-bit D Flip-flop 3-197 

FD2 Non-Scan Power D Flip-flop 3-199 

FD3 Non-Scan Power D Flip-flop with Preset 3-201 
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FD4 Non-Scan Power D Flip-flop with Clear and Preset 3-203 
FD5 Non-Scan Power D Flip-flop with Clear 3-205 

FJD Non-Scan Positive Edge Clocked Power J-K FK with Clear 3-207 

FS1 4-bit Serial-in Parallel-<lut Shift Register 3-279 
FS2 4-bit Shift Register with Synchronous Load 3-281 

FS3 4-bit Shift Register with Asynchronous Load 3-283 
G14 2-wide 3-0R 4-lnput OAI 3-76 

G23 2-wide 2-0R 3-lnput OAI 3-75 

G24 2-wide 2-0R 4-lnput OAI 3-77 

G34 3-wide 2-0R 4-lnput OAI 3-78 

G44 2-wide 2-AND 2-0R 4-lnput OAI 3-79 

H6C 3-state Output (IOL = 3.2 rnA) and CMOS Interface Input Buffer (True) 3-398 

H6CD H6C with Pull-down Resistance 3-400 
H6CF 3-state Output and CMOS Interface Input Buffer (IOL = 8 mA,True) 3-401 

H6CFD H6CF with Pull-down Resitance 3-403 

H6CFU H6CF with Pull-up Resistance 3-402 
H6CU H6C with Pull-up Resistance 3-399 

III H6E Power 3-state Output (IOL = 12 rnA) and CMOS Interface Input Buffer (True) 3-404 

H6ED H6E with Pull-down Resistance 3-406 

HSEU H6E with Pull-up Resistance 3-405 

HSR 3-state Output (IOL = 3.2 rnA) and Schmitt Trigger Input Buffer (TTL type, True) 3-410 

HSRD H6R with Pull-down Resistance 3-412 
HSRU H6R with Pull-up Resistance 3-411 

HSS 3-state Output (IOL = 3.2 rnA) and Schmitt Trigger Input Buffer (CMOS type, True) 3-407 

HSSD H6S with Pull-down Resistance 3-409 

HSSU H6S with Pull-up Resistance 3-408 

HST 3-state Output (IOL = 3.2 rnA) and Input Buffer (True) 3-389 

HSTD H6T with Pull-down Resistance 3-391 

HSTF 3-state Output and Input Buffer (IOL = 8 rnA, True) 3-392 

HSTFD H6TF with Pull-down Resistance 3-394 

HSTFU HSTF with Pull-up Resistance 3-393 

HSTU H6T with Pull-up Resistance 3-390 
HSW Power 3-state Output (IOL = 12 rnA) and Input Buffer (True) 3-395 

HSWD H6W with Pull-down Resistance 3-397 

HSWU H6W with Pull-up Resistance 3-396 

H8C 3-state Output Buffer (IOL = 3.2 rnA) with Noise Limit Resistance and CMOS 
Interface Input Buffer (True) 3-422 

H8CD H8C with Pull-down Resistance 3-424 

H8CF 3-state Output Buffer with Noise Limit Resistance and CMOS 
Interface Input Buffer (IOL = 8 rnA, True) 3-425 

H8CFD H8CF with Pull-down Resistance 3-427 

H8CFU H8CF with Pull-up Resistance 3-426 
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H8CU H8C with Pull-up Resistance 3-423 
H8E Power 3-state Output Buffer (IOl = 12 rnA) wHh Noise Limit Resistance and 

CMOS Interface Input Buffer (True) 3-428 

H8ED H8E with Pull-down Resistance 3-430 

H8EU H8E with Pull·up Resistance 3-429 
H8R 3·state Output and Schmitt Trigger Input Buffer (TTL type, True) 

with Noise Limit Resistance 3-434 
H8RD H8R with Pull·down Resistance 3-436 

H8RU H8R with Pull-up Resistance 3-435 
H8S 3-state Output and Schmitt Trigger Input Buffer (CMOS type, True) 

with Noise Limit Resistance 3-431 
H8SD H8S with Pull-down Resistance 3-433 
H8SU H8S with Pull-up Resistance 3-432 
H8T 3-state Output with Noise Limit Resistance and Input Buffer (True) 3-413 
H8TD H8T with Pull-down Resistance 3-415 
H8TF 3-state Output with Noise LimH Resistance and Input Buffer (IOl = 8 mA, True) 3-416 
H8TFD H8TF with Pull-down Resistance 3-418 

H8TFU H8TF with Pull-up Resistance 3-417 III H8TU H8T with Pull-up Resistance 3-414 

H8W Power 3-state Output with Noise Limit Resistance and Input Buffer (True) 3-419 
H8WD H8W with Pull-down Resistance 3-421 
H8WU H8W wHh Pull-up Resistance 3-420 
IKB Clock Input Buffer (Inverter) 3-341 

IKBD IKB with Pull-down Resistance 3-343 
IKBU IKB with Pull-up Resistance 3-342 

IKC CMOS Interface Clock Input Buffer (Inverter) 3-344 

IKCD IKC with Pull-down Resistance 3-346 

IKCU IKC with Pull-up Resistance 3-345 

ILB Clock Input Buffer (True) 3-347 

ILBD ILB with Pull-down Resistance 3-349 

ILBU ILB with Pull-up Resistance 3-348 

ILC CMOS Interface Clock Input Buffer (True) 3-350 
ILCD ILC with Pull-<lown Resistance 3-352 

ILCU ILC with Pull-up Resistance 3-351 

11B Input Buffer Inverter 3-335 

11BD 11 B with Pull-down Resistance 3-337 

11BU 11 B with Pull-up Resistance 3-336 

11C CMOS Interface Input Buffer (Inverter) 3-353 

11CD 11C with Pull-<lown Resistance 3-355 

11CU 11C with Pull-up Resistance 3-354 

11R Schmitt Trigger Input Buffer (TTL Type, Inverter) 3-365 

11RD 11 R with Pull-down Resistance 3-367 
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11RU 11 R with Pull·up Resistance :M166 
11S Schmitt Trigger Input Buffer (CMOS Type, Inverter) 3-359 
11SD 11S with Pull·down Resistance :M160 
11SU 11S with Pull-up Resistance :M161 

12B Input Buffer (True) 3-338 
12BD 12B with Pull-down Resistance :M140 
12BU 12B with Pull-up Resistance :M139 
12C CMOS Interface Input Buffer (True) :M156 
12CD 12C with Pull-down Resistance :M158 
12CU 12C with Pull-up Resistance :M157 

12R Schmitt Trigger Input Buffer (TTL Type, True) :M168 
12RD 12R with Pull-down Resistance :M170 

12RU 12R with Pull-up Resistance :M169 
12S Schmitt Trigger Input Buffer (CMOS Type, True) :M162 

12SD 12S with Pull-down Resistance :M164 

12SU 12S with Pull-up Resistance 3-363 

0 
KAB Block Clock (OR) Buffer 3-110 

KBB Block Clock Buffer(OR x 10) 3-111 

KDB Block Clock Buffer(OR x 10) 3-113 

KEB Block Clock Buffer 3-115 

K1B True Clock Buffer 3-105 
K2B Power Clock Buffer 3-106 
K3B Gated Clock (AND) Buffer 3-107 

K4B Gated Clock (OR) Buffer 3-108 

K5B Gated Clock (NAND) Buffer 3-109 

LTK Data Latch 3-265 

LTL 1-bit Data Latch with Clear 3-267 

LTM 4-bit Data Latch with Clear 3-269 

LT1 S-R Latch with Clear 3-272 

LT4 4-bit Data Latch 3-274 

MC4 4-bit Magnitude Comparator 3-315 

NCB Power 12-lnput NAND 3-27 

NGB Power 16-lnput NAND 3-28 

N2B Power 2-lnput NAND 3-18 

N2K Power 2-lnput NAND 3-19 

N2N 2-lnput NAND 3-17 

N2P Power 2-lnput AND 3-45 

N3B Power 3-lnput NAND 3-21 

N3N 3-lnput NAND 3-20 

N3P Power 3-lnput AND 3-46 

N4B Power 4-lnput NAND 3-23 
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N4N 4-lnput NAND 3-22 
N4P Power 4-lnput AND 3-47 
N6B Power 6-lnput NAND 3-24 
N8B Power 8-lnput NAND 3-25 
N8P Power 8-lnput AND 3-48 
N9B Power 9-lnput NAND 3-26 
01B Output Buffer (IOl = 3.2 rnA, Inverter) 3-371 
01BF Output Buffer (IOl = 8 rnA, Inverter) 3-372 
01L Power Output Buffer (IOl = 12 mA, Inverter) 3-373 
01R Output Buffer (IOl = 3.2 rnA, Inverter) with Noise Limit Resistance 3-374 
01RF Output Buffer (IOl = 8 rnA, Inverter) with Noise Limit Resistance 3-375 
01S Power Output Buffer (IOl = 12 mA, Inverter) with Noise Limit Resistance 3-376 
02B Output Buffer (IOl = 3.2 rnA, True) 3-377 
02BF Output Buffer (IOl = 8 rnA, True) 3-378 
02L Power Output Buffer (IOl = 12 rnA, True) 3-379 
02R Output Buffer (IOl = 3.2 rnA, True) with Noise Limit Resistance 3-380 
02RF Output Buffer (IOl = 8 rnA, True)with Noise Limit Resistance 3-381 

IE 02S Power Output Buffer (IOl = 12 rnA, True) with Noise Limit Resistance 3-382 
04R 3-state Output Buffer (IOl = 3.2 rnA, True) with Noise Limit Resistance 3-386 
04RF 3-state Output Buffer (IOl = 8 rnA, True) with Noise Limit Resistance 3-387 
04S Power 3-state Output Buffer (IOl = 12 rnA, True) with Noise Limit Resistance 3-388 
04T 3-state Output Buffer (IOl = 3.2 rnA, True) 3-383 
04TF 3-state Output Buffer (IOl = 8 rnA, True) 3-384 
04W Power 3-state Output Buffer (IOl = 12 rnA, True) 3-385 
PE5 5-bit Even Parity Generator/Checker 3-291 
PE8 8-bit Even Parity Generator/Checker 3-293 

PE9 9-bit Even Parity Generator/Checker 3-295 

P05 5-bit Odd Parity Generator/Checker 3-292 

P08 8-bit Odd Parity Generator/Checker 3-294 

P09 9-bit Odd Parity Generator/Checker 3-296 

P24 4-wide 2:1 Data Selector 3-297 

RCB Power 12-lnput NOR 3-41 
RGB Power 16-lnput NOR 3-42 
R2B Power 2-lnput NOR 3-32 
R2K Power 2-lnput NOR 3-33 
R2N 2-lnput NOR 3-31 
R2P Power 2-lnput OR 3-51 
R3B Power 3-lnput NOR 3-35 

R3N 3-lnput NOR 3-34 

R3P Power 3-lnput OR 3-52 
R4B Power 4-lnput NOR 3-37 
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R4N 4-lnput NOR 3-36 
R4P Power 4-lnput OR 3-53 
R6B Power 6-lnput NOR 3-38 
R8B Power 8-lnput NOR 3-39 
R8P Power 8-lnput OR 3-54 
R9B Power 9-lnput NOR 3-40 
SC7 Scan 4-bit Synchronous Binary Up Counter with Parallel Load 3-211 

SC8 Scan 4-bit Synchronous Binary Down Counter with Parallel Load 3-216 

SC43 Scan 4-bit Synchronous Binary Up Counter with Asynchronous Clear 3-221 
SC47 Scan 4-bit Synchronous Binary Up/Down Counter 3-225 
SOA Scan 1-lnput 0 Flip-flop with Clock Inhibit 3-137 
SOB Scan 1-lnput 4-bit 0 Flip-flop with Clock Inhibit 3-140 
SOD Scan 2-lnput 0 Flip-flop with Clear, Preset, and Clock Inhibit 3-133 

SOH Scan 2-lnput 0 Flip-flop with Clear and Clock Inhibit 3-121 

SOJ Scan 4-lnput 0 Flip-flop with Clear and Clock Inhibit 3-124 

SDK Scan 6-lnput 0 Flip-flop with Clear and Clock Inhibit 3-127 

OIl 
SFDM Scan 1-lnput 0 Flip-flop with Clock Inhibit 3-159 
SFDO Scan 1-lnput 0 Flip-flop with Clear and Clock Inhibit 3-162 

SFDP Scan 1-lnput 0 Flip-flop with Clear, Preset, and Clock Inhibit 3-165 

SFOR Scan 4-lnput 0 Flip-flop with Clear and Clock Inhibit 3-169 
SFOS Scan 4-lnput 0 Flip-flop with Clock Inhibit 3-173 
SFJO Scan J-K Flip-flop with Clock Inhibit 3-177 

SHA Scan 1-lnput 8-bit 0 Flip-flop with Clock Inhibit 3-144 

SHB Scan 1-lnput 8-bit 0 Flip-flop with Clock Inhibit and Q Output 3-147 

SHC Scan 1-lnput 8-bit D Flip-flop with Clock Inhibit and XQ Output 3-150 

SHJ Scan 8-bit 0 Flip-flop with Clock Inhibit and 2-to-1 Data Multiplexer 3-153 
SHK Scan 8-bit D Flip-flop with Clock Inhibit and 3-10-1 Data Multiplexer 3-156 

SJH Scan J-K Flip-flop with Clear and Clock Inhibit 3-130 

SR1 Scan 4-bit Serial-in Parallel-out Shift Register with Scan 3-286 

T2B 2:1 Selector 3-304 

T2C Dual 2:1 Selector 3-305 
T2D 2:1 Selector 3-307 
T2E Dual 2:1 Selector 3-308 
T2F 2:1 Selector 3-309 
T24 Power 2-ANO 4-wide Multiplexer 3-83 

T26 Power 2-ANO 6-wide Multiplexer 3-84 

T28 Power 2-ANO 8-wide Multiplexer 3-85 
T32 Power 3-ANO 2-wide Multiplexer 3-87 

T33 Power 3-ANO 3-wide Multiplexer 3-88 

T34 Power 3-AND 4-wide Multiplexer 3-89 

T42 Power 4-ANO 2-wide Multiplexer 3-90 
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T43 Power 4-AND 3-wide Multiplexer 3-91 
T44 Power 4-AND 4-wide Multiplexer 3-92 
T54 Power 4-2-3-2 AND 4-wide Multiplexer 3-93 
T5A 4:1 Selector 3-311 
U24 Power 2-0R 4-wide Multiplexer 3-94 
U26 Power 2-0R 6-wide Multiplexer 3-95 
U28 Power 2-0R 8-wide Multiplexer 3-96 

U32 Power 3-0R 2-wide Multiplexer 3-97 

U33 Power 3-0R 3-wide Multiplexer 3-98 
U34 Power 3-0R 4-wide Multiplexer 3-99 
U42 Power 4-0R 2-wide Multiplexer 3-100 
U43 Power 4-0R 3-wide Multiplexer 3-101 
U44 Power 4-0R 4-wide Multiplexer 3-102 
V1L Inverting Clock Buffer 3-117 
V1N Inverter 3-7 

V2B Power Inverter 3-8 
V3A 1 :2 Selector 3-313 

III V3B Dual 1 :2 Selector 3-314 
X1B Power Exclusive NOR 3-58 
X1N Exclusive NOR 3-57 
X2B Power Exclusive OR 3-60 
X2N Exclusive OR 3-59 
X3B Power 3-lnput Exclusive NOR 3-62 

X3N 3-lnput Exclusive NOR 3-61 
X4B Power 3-lnput Exclusive OR 3-64 
X4N 3-lnput Exclusive OR 3-63 
YL2 1-bit Data Latch with TM 3-261 
YL4 4-bit Data Latch with TM 3-263 
ZOO o Clip 3-329 
Z01 1 Clip 3-330 
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Introduction to Fujitsu 

Fujitsu Limited 

Fujitsu Limited, headquartered near Tokyo, Japan, is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world's 
largest suppliers of telecommunications equipment and 
semiconductor devices. 

Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, 
celebrated 50 years of service to the world through the develop­
ment and manufacture of state-of-the-art products in data 
processing, telecommunications and semiconductors. 

Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly-owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 

Sales Information 

4-3 



Sales ·Information CMOS Channe/less Gale Arrays 

Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics, Inc. 

4-4 

Fujitsu Microelectronics, Inc. (FMI), with headquarters in San 
Jose, California, was established in 1979 as a wholly-owned 
Fujitsu Limited subsidiary for the marketing, sales, and distribu­
tion of Fujitsu integrated circuit and component products. Since 
1979, FMI has grown to three marketing divisions, two manufac­
turing divisions and a subsidiary. FMI offers a complete array of 
semiconductor products for its customers. 

The Advanced Products Division (APD) is responsible for the 
complete product development cycle, from design through 
operations support and worldwide marketing and sales. Products 
are the result of both internal development and external 
relationships, such as joint development agreements, technology 
licenses, and joint ventures. The SPARCTM RISC processor was 
developed by both APD and Sun Microsystems, Inc. 

In addition to designing and selling a full line of SPARC 
processors and peripheral chips, APD also designed and is 
selling the EtherStar™ LAN controller - the first VLSI device to 
integrate both StarLAN'M and Ethernet® protocols into one 
device. The core of APD's EtherStar chip was the result of APD's 
cooperative venture with Ungermann-Bass. 

The Microwave and Optoelectronics Division (MOD) markets 
GaAs, FETs, and FET power amplifiers, lightwave and micro­
wave devices, optical devices, emitters, and SI transistors. 

The largest FMI marketing division is the Integrated Circuits 
Division (ICD). 

Memory and programmable devices marketed by ICD include the 
following: 

DRAMs and DRAM Modules 
EPROMs 
EEPROMs 
NOVRAMs 
CMOS masked ROMs 
CMOS SRAMs and CMOS SRAM Modules 
BiCMOS SRAMs 
Bipolar PROMs 
ECLRAMs 
STRAMs (seH-timed RAM) 
Hi-Rei PROMs and SRAMs 
Ultra High-speed ECUECL-TIL Translator Circuits 
Linear ICs and Transistors 
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Introduction to Fujitsu (Continued) 

ASIC products offered by ICD include the following: 

CMOS, ECl, and BiCMOS gate arrays 
CMOS standard cells 
Design Software Support 

Customer support and customer training for ASIC products are 
available through the following FMI design centers: 

San Jose 
Dallas 
Atlanta 

Gresham 
Chicago 
Boston 

Microcomputer and communications products offered by ICD 
include the following: 

4-bit MCUs 
8- and 16-bit MPUs 
SCSI and controllers 
DSPs 
Prescalers 
PLLs 
Memory Cards 

FMI's manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In 1988, the Gresham 
Manufacturing Division began manufacturing ASIC products and 
DRAM memories. This facility, when completed, will have one 
million square feet of manufacturing-the largest Fujitsu 
manufacturing plant outside Japan. 

FMl's subsidiary, FujHsu Components of America, markets 
connectors, keyboards, plasma displays, relays, and hybrid ICs. 

Fujitsu Mlkroelektronlk GmbH (European Sales Operation) 

Fujitsu Mikroelektronik GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a wholly-owned 
subsidiary of Fujitsu Limited, Tokyo. FMG is the sole representa­
tive of the Fujitsu Electronic Device Group in Europe. The wide 
range of ICs, lSI memories, microprocessors, and ASIC 
products are noted throughout Europe for design excellence and 
unmatched reliability. Branch offices are located in Munich, 
London, Paris, Stockholm, and Milan. 

Sales Information 
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Introduction to Fujitsu (Continued) 

Fujitsu Microelectronics Ireland, Ltd. (European Production Operation) 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980, in the suburbs of Dublin, as Fujitsu's European Production 
Center for integrated circuits. FME assembles DRAMs, 
EPROMs, and other LSI memory products. 

Fujitsu Microelectronics, Ltd. (European ASIC Design Operation) 

Fujitsu Microelectronics, Ltd., Fujitsu's European VLSI Design 
Center, opened in October of 1983 in Manchester, England. The 
Design Center is equipped with highly sophisticated CAD 
systems to ensure fast and reliable processing of input data. An 
experienced staff of engineers is available to assist in all phases 
of the design process. 

Fujitsu Microelectronics Asia PTE Ltd. (Asian/Oceanian Sales Operation) 

Fujitsu Microelectronics Asia PTE Ltd. (FMA) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for 
sales of electronic devices to Asian and Southwest Pacific 
markets. 

SPARe· 18 a trademark 01 Sun Mlaosyaten. Inc. 
EIh ........ '''111_ trademark 01 Xerox ~"Ion. 
EtherStar1lll1a a trademark of Fujitsu MlcroaIed:ronlca. Inc. 
StarlANlM II a trademark of AT&T. 
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Integrated Circuits Corporate Headquarters - Worldwide 

International Corporate Headquarters 
FUJITSU LIMITED 
Marunouchi Headquarters 
6-1, Marunouchi l-d1ome 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For Integrated circuits marketing information please contact the following: 

Headquarters for Japan 
FUJITSU LIMITED 
Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 
6-1, Marunouchi 2-dlome 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: (03) 216-3211 
Telex: 781-2224361 
FAX: (03) 211-3987 

Headquarters for North and South America 
FUJITSU MICROELECTRONICS, INC. 
Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 
USA 
Tel: (408) 922-9000 
Telex: 910--338-0190 
FAX: (408) 432-9044 

Headquarters for Europe 
FUJITSU MIKROELEKTRONIK GmbH 
Lyoner Strasse 44-48 
Arabella Centre 9. OG 
~ Frankfurt 71 
Federal Republic of Germany 
Tel: (069) 66320 
Telex: 441963 
FAX: (069) 6632122 

Headquarters for Asia and Australia 
FUJITSU MICROELECTRONICS ASIA PTE LIMITED 
06-04106-07 Plaza by the Park 
No. 52 Bras Basah Road 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 
FAX: (65) 336-1609 

Sales Information 
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Fujitsu Microelectronics, Inc. (FMI) Sales Offices for 
North and South America 

NORTHERN CALIFORNIA ILLINOIS (Chicago) NEW YORK (Hauppauge) 

Fujitsu Microelectronics, Inc. Fujitsu Mcroeiectronics, Inc. Fujitsu Microelectronics, Inc. 
10600 N. De Anza Blvd. One Pierce Plaoe 601 Velerans Memorial Highway 
Suite 225 Suile 910 Suite P 
Cupertino, CA 95014 Itasca, IL 60143-2681 Hauppauge, NY 11788-1054 
Tel: (408) 996-1600 Tel: (708) 250-8580 Tel: (516) 361--6565 
FAX: (408) 72lH1746 FAX: (708) 250-8591 FAX: (516) 361--6480 

SOUTHERN CALIFORNIA MASSACHUSETTS (Boston) OREGON (Portland) 

Fujitsu Microelectronics, Inc. Fujitsu Microeiectronics, Inc. Fujitsu Microelectronics, Inc. 

Century Centre 75 Wells Avenue 5285 SW Meadows Road 

2603 Main Street Suile5 Suile222 
Suite 510 Newton Center, MA 02159--3251 Lake Oswego, OR 97035-9998 
Irvine, CA 92714 Tel: (617) 964-7080 Tel: (503) 684-4545 
Tel: (714) 724-8777 FAX: (617) 964-3301 FAX: (503) 684-4547 
FAX: (714) 724-8778 

MINNESOTA (Minneapolis) TEXAS (Dallas) 

COLORADO (Denver) Fujitsu Microelectronics, Inc. Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. 3460 Washington Drive 14785 Preston Road 

5445 DTC Parkway Suile 209 Suile 670 

Suite 300 Eagan, MN 55122-1303 Dallas, TX 75240 

Englewood, CO 80111 Tel: (612) 454-0323 Tel: (214) 233-9394 

Tel: (303) 74D-8880 FAX: (612) 454-{)601 FAX: (214) 386-7917 

FAX: (303) 740-8988 NEW JERSEY (MI. Laurel) 

GEORGIA (Atlanta) Fujitsu Microelectronics, Inc. 

Fujitsu Microelectronics, Inc. Horizon Corporate Cenler 

3500 Parkway Lane 3000 Atrium Way 

Suite 210 Suile 100 

Norcross, GA 30092 MI. Laurel, NJ 08054 

Tel: (404) 449-8539 Tel: (609) 727-9700 

FAX: (404) 441-2016 FAX: (609) 727-9797 
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CMOS Channe//ess Gate A"eys Se/es Information 

FMI Representatives - USA 

Alabama 
The Nows Group, Inc. 
2905 Westcorp Blvd. 
Suite 120 
Huntsville, AL 35805 
Tel: (205) 534-0044 
FAX: (205) 534-{)186 

Arizona 
Aztech Component Sales Inc. 
15230 N 75th Street 
Suite 1031 
Scottsdale, AZ 85260 
Tel: (602) 991-6300 
FAX: (602) 991-0563 

California 
Harvey King, Inc. 
6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 587--9300 
FAX: (619) 587-0507 

Infinity Sales, Inc. 
4500 Campus Drive 
Suite 300 
Newport Beach, CA 92660 
Tel: (714) 833-0000 
FAX: (714) 833-0003 

Norccmp 
3350 Scott Blvd., 
Suite 24 
Santa Clara, CA 95054 
Tel: (408) 727-7707 
FAX: (408)986-1947 

Norcomp 
2140 Professional Drive 
Suite 200 
Roseville, CA 95661 
Tel: (916) 782~70 
FAX: (916) 782~73 

Sonika Electronica of America 
925 Hale Place 
SuiteA~ 

Chula Vista, CA 92013 
Tel: (619) 482~700 
FAX: (619) 482-7598 

Colorado 
Front Range Marketing 
3100 Arapahoe Road 
Suite 404 
Boulder, CO 80303 
Tel: (303) 443-4780 
FAX: (303) 447-0371 

For product information, contact your nearest Representative. 

Connecticut 
Conntech Sales, Inc. 
182 Grand Street 
Suite 318 
Waterbury, CT 06702 
Tel: (203) 754-2823 
FAX: (203) 57:Hl538 

Florida 
Semtronic Associates, Inc. 
657 Mailland Avenue 
Altamonte Springs, FL 32701 
Tel: (407) 831~233 
FAX: (407) 831-2844 

Semtronic Associates, Inc. 
1467 S. Missouri Avenue 
Clearwater, FL 33516 
Tel: (813) 461-<1675 
FAX: (813) 442-2234 

Semtronic Associates, Inc. 
3471 NW 55th Street 
Ft. Lauderdale, FL 33309 
Tel: (305) 731-2484 
FAX: (305) 731-1019 

Georgia 
The Novus Group, Inc. 
611S-A Oakbrook Pkwy 
Norcross, GA 30093 
Tel: (404) 263-0020 
FAX: (404) 26~46 

Idaho 
Cascade Components 
2710 Sunrise Rim Road 
Suite 130 
Boise, 10 83705 
Tel: (208) 343--9886 
FAX: (208) 343-9887 

illinois 
Beta Technology 
1009 Hawthom Drive 
Itasca,IL60143 
Tel: (708) 256--9586 
FAX: (708) 256-9592 

Indiana 
Fred Dorsey & Associates 
3518 Eden Place 
Carmel, IN 46032 
Tel: (317) 8~842 
FAX: (317)~843 

Iowa 
Electromec Sales 
1500 2nd Avenue 
Suite 205 
Cedar Rapids, IA 52403 
Tel: (319) 362-0413 
FAX: (319) 362-0535 

Kansas 
Rothkopf & Associates, Inc. 
1948 E. Santa Fe 
SuiteH 
Olathe, KS 66062 
Tel: (913) 8~897 
FAX: (913) 829-1664 

Maryland 
Arbotek Associates 
102 W. Joppa Road 
Towson, MD 21204 
Tel: (301) 825-0775 
FAX: (301) 337-2781 

Massachusetts 
Mill-Bem Associates 
2 Mack Road 
Wobum, MA 01801 
Tel: (617)932...,'3311 
FAX: (617)932-0511 

Michigan 
Greiner Associates, Inc. 
15324 E. Jefferson Avenue 
Suite 12 
Grosse Point Park, MI 48230 
Tel: (313)499-0188 
FAX: (313) 499-0665 
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Sales Information 

FMI Representatives - USA (Continued) 

Minnesota Quality Components 

Electromec Sales 116 Fay_Street 

1601 E Highway 13 Manlius, NY 13104 

Suite 200 Tel: (315) 682--8885 

Bumsville, MN 55337 FAX: (315) 682-2277 

Tel: (612) 89<H!200 Quality Components 
FAX: (612) 894-9352 2318litus Ave. 

Rochester, NY 14622 

Missouri Tel: (716) 342-7229 

Rothkopf & Associates, Inc. 
FAX: (716) 342-7227 

8721 Manchester Road 
SI. Louis, M063144 North carolina 
Tel: (314) 961--4485 The Novus Group, Inc. 
FAX: (314) 961-4736 1026 Commonwealth Court 

Cary, NC 27511 

New Jersey Tel: (919) 460-7771 

BGR Associates 
FAX: (919)460-5703 

Evesham Commons 
525 Route 73 Ohio 
Suite 100 Spectrum ESD 
Marlton, NJ 08053 3947 Ray Court Road 
Tel: (609) 983-1020 Morrow, OH 45152 
FAX: (609) 983-1879 Tel: (513) 899-3260 

Technical Applications & Marketing FAX: (513) 899-3260 

91 Clinton Road Spectrum ESD 
Suite 10 8925 Galloway Trail 
Fairfield, NJ 07006 Novelty, OH 44072 
Tel: (201) 575-4130 Tel: (216) 338-5226 
FAX: (201) 575-4563 FAX: (216) 338-3214 

01 New York Oregon 
Quality Components L -Squared Umited 
3343 Harlem Road 15234 NW Greenbrier Pkwy 
Buffalo, NY 14225 Beaverton, OR 97006 
Tel: (716) 837-5430 Tel: (503) 629-8555 
FAX: (716) 837-0662 FAX: (503) 645-6196 
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Texaa 

Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3605 

Technical Marketing, Inc. 
2901 Wilcrest Drive 
Suite 139 
Houston, TX 77042 
Tel: (713) 783-4497 
FAX: (713) 783-5307 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 
Round Rock, TX 78681 
Tel: (512) 244-2291 
FAX: (512)338-1596 

Washington 

L-Squared Limited 
105 Central Way 
Suite 203 
Kirkland, WA 98033 
Tel: (206) 827-5555 
FAX: (206) 828-5102 

Wisconsin 

Bela Technology 
9401 W Beloit Street 
Suite304C 
Milwaukee, WI 53227 
Tel: (414)543-6609 
FAX: (414) 543-9288 



CMOS Channslless Gate Arrays Sales Information 

FMI Representatives - Canada, Mexico and Puerto Rico 

canada 

Pipe-Thompson Limited 
5468 Dundas Street W. 
Suite 206 
Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Pipe-Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2TO 
Tel: (613) 258-4067 
FAX: (613) 258-7649 

Mexico 

Solano Electronica 
Ennita 1039-10 
Colonia Chapalita 
Guadalajara, JAL. 45042 
Tel: (36) 47--<1250 
FAX: (36) 473433 

Solano Electronicas 
Thiers 100 
Colonia Anzures 
Mexico City, D.F. 11590 
Tel: (55) 31-5915 
FAX: (55) 31-5915 

Puerto Rico 

Semtronic Associates 
Mercantil Plaza Building 
Suite 816 
Hato Rey, Puerto Rico 00918 
Tel: (809) 7~700 
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FMI Distributors - USA 

Alabama Marshalllndus1ries Colorado 
Marshall Industries One Morgan 

3313 S. Memorial Highway Irvine, CA 92718 
Marshall Industries 

SUite 121 (714) 458-5308 
12351 N. Grant Road 
SUite A 

Huntsville, AL 35801 Marshall Industries Thomton, CO 80241 
(205) 881-9235 336 Los Cachas Street (303)451-9383 

Repton Electronics Milpitas, CA 95035 

4950 Corporate Drive (408) 942-4600 
Sterling Electronics 
8200 South Akron Street 

Suite l05C Marshall Industries Suite 111 
Huntsville, AL 35805 3039 Kilgore Ave. Englewood, CO 80112 
(205) 722-9565 Rancho Cordova, CA 95670 (303) 792-3939 

(916) 635-9700 
Arizona Marshall Industries Connecticut 
Insight Electronics 10105 Carroll Canyon Road Marshall Industries 
1515 W. University Drive San Diego, CA 92131 20 Sterling Drive 
Suite 103 (619) 578-9600 Wallingford, CT 06492 
Tempe, AZ. 85281 
(602) 829-1800 Merit Electronics 

(203) 265-3822 

2070 Ringwood Avenue Milgray Electronics 
Sterling Electronics San Jose, CA 95131 326 W. Main Street 
3501 E. Broadway Road (408)4~ Milford, CT 06460 
Phoeniz, AZ. 85040 
(602) 269-2121 Sterling Electronics 

(203) 795-0711 

55310 Deny Westem Microtechnology, Inc. 
Marshall Industries Unit X 731 Main Street 
9830S.51stSln!Bt Agoura, CA 91301 SuiteB2 
SuiteB121 (818) 707-0911 Lantem Ridge Monroe, CT 06468 
Phoenix, AZ. 85044 
(602) 491Hl290 Sterling Electronics 

(203) 452.{)533 

9410 Topanga Canyon Rd. 

• california 
Chatsworth, CA 91311 Florida 

Insight Electronics 
(818) 407-9850 Marshallindustnes 

28035 Dorothy Drive 
Sterling Electronics 380 S. Northlake Blvd 

Suite 220 1342 Bell Avenue 
SUite 1024 

Agoura, CA 91301 Tustin, CA 92680 
Altamonte Springs, FL 32701 

(818) 707-2100 
(714) 259-0900 

(407) 767-8585 

Insight Electronics Westem Microtechnology 
Marshall Industries 

15635 Alton Parkway 28720 Roadside Dr. 
2700 W. Cypress Creek Rd. 

SUite 120 SUite 175 
SUiteC 106 

Irvine, CA 92718 Agoura Hills, CA 91301 
Ft. Lauderdale, FL 33309 

(714) 727-2111 (818) 356-0180 
(305) 977-4880 

Insight Electronics Westem Microtechnology 
Marshall Industries 

6885 Flanders Drive 1637 North Brian 
2840 Sherer Drive 

Suite G 
Orange, CA 92667 

SI. Petersburg, FL 33716 

San Diego, CA 92126 
(714) 637-0200 

(813) 573-1399 

(619) 587-9757 Westem Microtechnology 
Milgray Electronics 

Marshall Industries 6837 Nancy Ridge Drive 
1850 Lee Road 

9710 Desoto Ave. San Diego, CA 92121 
SUite 104 

Chatsworth, CA 91311 (619)453-8430 
Winter Park, FL 32789 
(407)647-6747 

(818) 407-4100 Westem Microtechnology 

Marshall Industries 12900 Saratoga Ave. 

9674 Telster Ave. Saratoga, CA 95070 

EI Monte, CA 91731 
(408) 725-1660 

(818) 459-5500 
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FMI Distributors - USA (Continued) 

Florida (Continued) Kansas 

Reptron Electronics Marshallinduslries 
33320 N.w. 53rd Street 10413 W. 84th Terrace 
Suite 206 Lenexa, KS 66214 
Ft. Lauderdale, FL 33309 (913) 492-3121 
(305) 735-1112 

Milgray Electronics 
Reptron Electronics 6901 W. 63rd Street 
14501 McCormick Drive Overland Park, KS 66202 
Tampa, FL 33626 (913) 236-8800 
(813) 855--2351 

Maryland 
Georgia Marshall Industries 
Marshallinduslries 2221 Broadbirch 
5300 Oakbrook Pkwy Suite G 
Suite 146 Silver Springs, MD 20910 
Norcross, GA 30093 (301) 622-1118 
(404) 923--5750 

Milgray Electronics 

Georgia 
9801 Broken Land Parkway 
Columbia, MD 21045 

Milgray Electronics (301) 995--6169 
3000 Northwoods Parkway Vantage Components, Inc. 
Suite 270 6925-R Oakland Mills Road 
Norcross, GA 30071 Columbia, MD 21045 
(404) 446-97n (301) 720-5100 
Reptron Electronics 
3040 H Business Park -Drive Massachusatts 
Norcross, GA 30071 

Interface Electronic Corp. (404) 446-1300 
228 South Street 

illinois 
Hopkinton, MA 01748 
(617) 435-6858 

Classic Components 
Marshallinduslries 

3336 Commercial Ave. 33 Upton Drive 
Northbrook, IL 60062 

Wilmington, MA 01887 
(312) 272-9650 (508) 658-0810 
Marshallinduslries 

Milgray Electronics 
50 E. Commerce Dr. 187 Ballardvale Street 
Suite I Wilmington, MA 01887 
Schaumburg, IL 60173 

(508)657~900 
(312)49~155 

Milgray Electronics 
Vantage Components, Inc. 
200 Bulfinch Drive 

3223 N. Wilkey Road Andover, MA 01810 
Arlington Heights, IL 60004 (508) 687-3900 
(312) 253--1573 

Reptron Electronics 
Western Microtechnology 
20 Blanchard Road 

1000 E. State Hwy 9 Corporate Place 
Suite K Burlington, MA 01803 
Schaumburg, IL 60173 (617) 273--2800 
(312) 882-1700 

Indiana 
Michigan 

Marshallinduslries 
Marshal Industries 
31067 Schoolcraft Rd. 

6990 Corporate Drive 
Uvonia. M148150 

Indianapolis, IN 46278 
(313)5~ 

(317) 297~83 

Sales Information 

Michigan 

Replron Electronics 
34403 Glendale 
Livonia, MI 48150 
(313) 525--2700 

Minnesota 

Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559--2211 

Reptron Electronics 
5929 Baker Road 
Minnetonka, MN 55345 
(612) 938-0000 

Missouri 

Marshall Industries 
33n Hollenberg Drive 
Bridgeton, Me 63044 
(314) 291-4650 

New Jersey 

Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882--{)320 

Marshall Industries 
158 Gaither Drive 
Mt Laurel, NJ 08054 
(609) 234-9100 

Milgray Electronics 
3002 Greentree Exec. Campus 
Suite B 
Marlton, NJ 08053 
(609) 983--5010 

Vantage Components, Inc. 
23 Sebago Street 
P.O. Box 2939 
Clifton, NJ 07013 
(201) n7-4100 

Western Microtechnology, Inc. 
387 Passaic Avenue 
Fairfield, NJ 07006 
(201) 882-4999 

New Mexico 

Sterling Electronics 
345O-D Pan American Freeway 
Albuquerque, NM 871 07 
(505) 884-1900 
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Sales Information 

FMI Distributors - USA (Continued) 

New York Ohio 

Marshall Industries MarshaU Industries 
275 Oser Avenue 3520 Park Center Drive 
Hauppauge, NY 11788 Dayton, OH 45414 
(516) 273-2424 (513) 898-4480 

Marshall Industries Marshall Industries 
129 Brown Street 30700 Bain Bridge Road 
Johnson City, NY 13790 Unit A 
(607) 798-1611 Solon, OH 44139 

(216) 248-1788 

New York Milgray Electronics 
Marshall Industries 6155 Rockside Road 
1280 Scottsville Road Cleveland,OH 44131 
Rochester, NY 14624 (216)447-1520 
(716) 235-7620 Reptron Electronics 
Mast Distributors 404 E. Wilson Bridge Road 
95 Oser Avenue Suite A 
P.O. Box 12248 Worthington, OH 43085 
Hauppauge, NY 11788 (614) 43EH;675 
(516) 273-4422 

Micro Genesis Oklahoma 

90-10 Colin Drive Radio Inc. 
Holbrook, NY 11741 1000 South Main 
(516) 472-0000 Tulsa, OK 74119 

Milgray Electronics 
(918)587-9123 

77 Schmitt Blvd. 
Farmingdale, NY 11735 Oregon 

(516) 420-9800 Marshall Industries 

• Milgray Electronics 9705 S.w. Gemin Drive 

1200 A Scottsville Rd. Beaverton, OR 97005 

Rochester, NY 14624 (503) 644-5050 

(716) 235-0830 Western Microtechnology 

Vantage Components, Inc. 1800 N .W. 169th Place 
Suite B300 1041-G West Jericho Turnpike 
Beaverton, OR 97006 Smithtown, NY 11787 

(516) 543-2000 (503) 629-2082 

North carolina Pennsylvania 

Marshall Industries Interlace Electronic Corp. 

5224 Greens Dairy Road 7 Great Valley Parkway 

Raleigh, NC 27604 Malvern, PA 19355 

(919) 878-9882 (215) 889-2060 

Reptron Electronics Marshall Industries 

5954-A Six Fork Road 701 Alpha Drive 

Raleigh, NC 27609 Pittsburg, PA 15237 

(214)7~8oo 
(412) 7811-4141 
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Texas 

Insight Electronics, Inc. 
1778 Plano Road 
Suite 320 
Richardson, TX 75081 
(214) 783-0800 

Marshall Industries 
8504 Cross Park Drive 
Austin, TX 78754 
(512)837-1991 

Marshall Industries 
2045 Chenault 
Carrollton, TX 75006 
(214) 233-5200 

Marshall Industries 
2635 South Highway 77 
Harlingen, TX 78550 
(512) 421-4621 

Marshall Industries 
7250 Langtry 
Houston, TX 77040 
(713) 895-9200 

Milgray Electronics 
16610 N. Dallas Pkwy 
Suite 1300 
Dallas, TX 75248 
(214) 248-1603 

Reptron Electronics 
3410 Midcourt 
Carrollton, TX 75006 
(214) 702-9373 

Western Microtechnology, Inc. 
18333 Preston Road 
Suite 460 
Dallas, TX 75252 
(214) 248-3775 

Western Microtechnology, Inc. 
2500 Wilcrest, 3rd Floor 
Houston, TX 77042 
(713) 954-4850 



CMOS Channe//ess Gate Arrays 

FMI Distributors - USA (Continued) 

Utah 
Marshall Industries 
466 Lawndale Drive 
Suite C 
Salt Lake City, UT 84115 
(801)485-1551 

Milgray Electronics 
4190 S. Highland Drive 
Suite 102 
Salt Lake City, UT 84124 
(801 ) 272-4999 

Washington 
Insight Electronics, Inc. 
12002115thAvenue, NE 
Kirkland, WA 98034 
(206) 820-8100 

Marshallinduslries 
11715 N. Creek Parkway 
Suite 112 
Bothell, WA 98011 
(206)4~747 

Western Microtechnology 
14636 N.E. 95th Street 
Redmond, WA 98052 
(206)881~737 

Wisconsin 
Classic Components 
2925 S. 160th Street 
New Benin, WI 53151 
(414)7~300 

Marsh Electronics 
1563S.101stSb"eet 
Milwaukee, WI 53214 
(414)47~000 

Marshall Industries 
20900 Swenson Drive 
Suite 150 
Waukesha, WI 53186 
(414) 797--8400 

Sales Information 

lEI 
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Sales Information 

FMI Distributors - Canada 

BrHish Columbia 
ITT Industries 
3455 Gardner Court 
Burnaby, B.C. V5G 4J7 
(604) 291-1227 

Space Electronics 
1695 Bcunclry Road 
Vancouver, B.C. V5K 4X7 
(604) 294-1166 

Ontario 

ITT Industries 
300 North Rivermede Road 
Concord, ON L4K 2Z4 
(416) 736-1114 
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MarshaU Industries 
4 Paget Road 
Unit 10 & 11 
Framton, ON 16T 5G3 
(416) 453-a046 

Milgray Electronics 
150 Consumers Road 
Suite 502 
Willowdale, ON M2J 4R4 
(416) 756-4481 

CMOS Channe/less Gate Arrays 

Quebec 
Marshall Industries 
3869 Sources Blvd 
Suite 207 
0.0.0., QUE H9B 2A2 
(514) 663-9440 

Space Electronics 
5651 Rue Ferrier Street 
Montreal, QUE H4P 2K5 
(514) 697-a676 



CMOS Channe/less Gate AtTars Sales Information 

Fujitsu Mikroelektronik GmbH (FMG) Sales Offices for 
Europe 

France 
Fujitsu 
Immeuble Ie Trident 
3-6, Vole Felix Ebooe 
F-S4024 Creteil Codex 
Tel: (1)4-207~200 
Telex: 262861 
FAX:(1)~7-7933 

F.R. Germany 

Fujitsu Mikroelektronik GmbH 
Lyoner Snsse 44-48 
Arabana Center 9. OG 
0-«)00 Frankfurt am Main 71 
Tel: (69)66320 
Telex: 411963 
FAX: (69)66321 

Fujitsu Mikroeleklronik GmbH 
Am Joachimsberg 10--12 
0-7033 Henenberg 
Tel: (07032) 4085 
FAX: (07032) 4088 

Fujitsu Mikroelektronik GmbH 
CarI-Zeiss-Ring 11 
D-8045lsmaning 
bei Munchen 
Tel: (89)960--9440 
Telex: 8974464 
FAX: (89)9Ei(l-S442 

"aly 
FujRsu Microelectronics 
ltalia S.R.L 
Centro Direzionale Milanofiori 
Strada 4 - Palazzo Al2 
1-20094 Milano 
Tel: (39)(2)824-61701176 
Telex: 318546 
FAX: (39)(2)824-6189 

Netherland. 

Fujitsu Benelux 
Europalaan 6JB 
5623 W Eindhoven 
Tel: (31 )44-7440 
Telex: 59265 
FAX: (31)44-4158 

Sweden 
Fujitsu Microelectronics Ltd. 
Torggatan8 
17154501na 
Tel: (8)764-6365 
Telex: 13411 
FAX: (8)2/Hl345 

United Kingdom 

Fujitsu Microelectronics Ltd. 
Hargrave House 
Belmont Road 
Maidenhead 
Berkshire S16 6NE 
Tel: (0628)76100 
Telex: 848955 
FAX: (0628)781484 
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FMG Distributors - Europe 

Austria AspecsOY Unidis Group Torino 

Eljapex Handelsges. MBH Myyrmaentie 2 A PCMSnC 

Eitnergasse 6 01600 Vantaa Via Piave 541B 

1232Wien Helsinki 10099 Rivoli 

Tel: (222)861531 Tel: (90)5668686 Tel: (011)9532256 

Telex: 112344 FAX: (011 )9534238 

FAX: (222)863211200 France 

MHVlEBV Elektronik DPA Netherlands 

Diefenbachgasse 35/6 12, Avenue des Pres MHV/EBV Elektronik 

1150 Wien 78180 Montigny Ie Bretonneux Planetenbaan 2 

Tel: (222)838519 Tel: (1 )30575040 3606 AK-Maarssenbroek 

Telex: 134946 Telex: 689423 Tel: (3465)62353 

FAX: (222) 838530 FAX: (1)30571863 Telex: 76089 

Microram 
FAX: (3465)64277 

Belgium 6, Rue Ie Corbusier P & T Electronics B.V. 

EriatSA Silic424 Esse Baan 77 

83, Rue des Fraisiers 94583 Rungis Cedex P.O. Box 329 

4410 Herstal Vottem Tel: (1)46868170 2908 LJ Capelle AID Ijssel 

Tel: (41)271993 Telex: 2265909 Tel: 104501444 

Telex: 41782 FAX: (1)45605549 Telex: 26096 

FAX: (41 )278085 FAX: 104507092 

MHVlEBV Elektronik 
Germany 

Excelsiorlaan 35 Eljapex GmbH Norway 

Avenue Excelsion 35 Felsenauerstr. 18 Odin Electronics AS 

1930 Zaventem 7890 Waldshut-Tiengen Postboks 72 

Tel: (2)7209938 Tel: (07751)2035 Edv. Griegsvei 2 

Telex: 62590 Telex: (07751)6603 1472 Fjellhamar 

FAX: (2)7208152 Micro Halbleiter GmbH 
Tel: (02)703730 

Jagerweg 10 
Telex: 19732 

III Denmark 8012 Ottobrunn 
FAX: (02)700310 

Nordisk Elektronik AS Tel: (089)6096068 

Transformervej 17 Telex: 5213807 Republic of Ireland 

2730 Herlev FAX: (089)6093758 Allied Semiconductors International Ltd. 

Tel: (2)842000 Unit 1 

Telex: 35200 Italy Distribution Park 

FAX: (2)921552 Unidis Group Bologna 
Shannon Industrial Estate 

Malpassi SRL 
Shannon 

Finland Via Baravelli, 1 
Co. Clare 

GadeliusOY 40012 Caiderara di Reno 
Tel: (61)61777 
Telex: 70358 

Kaupintie 18 Tel: (051)727252 FAX: (61)363141 
00440 Helsinki Telex: 583118 

Tel: (90)5626644 FAX: (051)727515 

Telex: 121274 
FAX: (90)5826196 
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FMG Distributors - Europe (Continued) 

Spain 
Comella SA 
Pedro IV-M, 5 PI 
08005 Barcelona 
Tel: (93)3007712 
Telex: 51934 
FAX: (93)3005156 

Comella SA 
Emilio Munoz 41 
Nave 1-1-2 
28037 Madrid 
Tel: (1 )7543001 
Telex: 42007 
FAX: (1)7542151 

SWeden 
Martinsson Eleklronik AB 
Box 9060 
Insb'Umentvagen 16 
12609 Hagersten 
Tel: (8)7440300 
Telex: 13077 
FAX: (8)744340S 

SWHmrland 
EljapexAG 
Hardslrasse 72 
5430 Wettingen 
Tel: (56)275m 
Telex: 826300 
FAX: (56)261486 

Sales Information 

United Kingdom 
Hawke Components 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
Middlesex 
TW165DA 
Tel: (0197)97799 
Telex: 923592 
FAX: (9327)87333 

Pronlo Electronic Systems Ltd. 
City Gate House 
399/425 Eastem Avenue 
Gants Hills 
lllord 
Essex IG2 6LR 
Tel: (15)546222 
Telex: 8954213 
FAX: (15)183222 
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Sales Informa6on CMOS Channelless Gats Arrays 

Fujitsu Microelectronics Asia PTE Limited (FMA) Sales Offices for 
Asia and Australia 

Taiwan 
Fujitsu Mlcroelec1ronics Pacific Asia 
TW Branch Ltd. 
1906 No. 333 Keelung Road 
Sec. 1 Taipei 10548 
Taiwan, Republic of China 
Tel: (02) 757~ 
Telex: 17312 FMPTPI 
FAX: (02) 757-6571 
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Singapore 
Fujitsu Electronics PTE lid. 
~7P~abyt.Pam 
52 Bras Basah Road 
05-,'30112, The Plaza 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 FESPL 
FAX: 336-1609 

Hong Kong 
Fujitsu Microelectronics Pacific Asia Lid. 
616-617, Tower B 
New Mandarin P~ 
14 Science Museum Road 
TST East, Kowloon 
Hong Kong 
Tel: 723-0093 
FAX: 721-6555 



CMOS Channel/ess Gate Arrays 

FMA Representatives - Asia and Australia 

Australia 

Pacific Microelectronics PTY Ltd. 
Unit A20, Central Park 
4 Central Avenue 
P.O. Box 189 
Thornleigh NSW 2120 
Australia 
Tel: (2)481-0065 
Telex: 24844460 
FAX: (2) 484--4460 

Korea 

KML Corporation 
3/F Bangbae Station Bldg. 
981-15 Bangbae ~Dong 
ShuchD-ilu, 
Seoul, Korea 
Tel: (2)588-2011 
Telex: K25981 KMLCORP 
FAX: (2)588-2017 

Sales Information 
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Sales Information 

FMA Distributors - Asia 

Hong Kong 
Famint (HK) Lid. 
Room 1502,l51F 
No. 111 Leighton Road 
Causeway Bay, 
Hong Kong 
Tel: 5-760130 15-760146 
FAX: 5-765619 
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Singapore 
Cony Electronics (S) PTE lid. 
10 Jalan Besar 
03-,25 Sim Lim Tower 
Singapore 0820 
Tel:~lll 

Telex: CONY RS34808 
FAX: 296-0339 

Famint Electronics PTE Lid. 
01-302, The Plaza 
7500 A Beach Road 
Singapore 0719 
Tel: 298-4566 
Telex: RS37295 FAMINT 
FAX: 297-2597 

CMOS Channs/l9ss Gate Anays 

Taiwan 
Eplus Corporation, lid. 
llF-8, No. 20 
Min Chuin West Road 
Taipei, Taiwan 
Tel: (2) 536-,3250 
FAX: (2) 581~309 

Famint (Taiwan) Co., Lid. 
Room 113, 101F 
Chang An East Road 
Taipei, Taiwan 
Republic of China 
Tel: (02) 5051963 
FAX: (02) 5080385 





Design Information 

g AU Series CMOS Gate Array Macrocell Library 

o CG21 Series CMOS Gate Array Macrocell Library 

o Sales Information 



FUJITSU LIMITED 
Marunouchi Headquarters 
6-1 , Marunouchi 1-chome 
Chiyoda-ku , Tokyo 100, Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For further information, please contact: 

Japan 
FUJITSU LIMITED 
Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 
6-1, Marunouchi 2-chome 
Chiyoda-ku , Tokyo 100, Japan 
Tel : (03) 216-3211 
Telex: 781-2224361 
FAX: (03) 211-3987 

Europe 
FUJITSU MIKROELEKTRONIK GmbH 
Lyoner Strasse 44-48 
Arabella Centre 9. OG 
0-6000 Frankfurt 71 
Federal Republic of Germany 
Tel: (49) (069) 66320 
Telex: 441-963 
FAX: (069) 663-2122 

Asia 
FUJITSU MICROELECTRONICS ASIA PTE. LTD. 
06-04/06-07 Plaza By the Park 
No. 52 Bras Basah Road 
Singapore 0718 
Tel: (65) 336-1600 
Telex: 55573 
FAX: (65) 336-1609 

North and South America 
FUJITSU MICROELECTRONICS, INC. 
Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 USA 
Tel: (408) 922-9000 
Telex: 910-338-0190 
FAX: (408) 432-9044 
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