










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NEe �P�~�c�k�a�g�e� Drawings 

Package/Device Cross-Reference 
Package Device, "PO Package Device, "PO 

lS-Pin Plastic DIP 7l0llC-S 44-Pin Plastic QFP 71037GB-l0 
7l011C-l0 (P44G B-SO-3B4); 7l051GB-S 
7l0S4C-S 2.70 mm thick 71051 GB-l0 
710S4C-10 71054GB-S 

20-Pin Plastic DIP (300 mil) 710S2C 71054GB-10 
710S3C 71055GB-S 
710S6C 71055GB-10 
710S7C 71059GB-S 
710SSC-S 71059GB-10 
710SSC-10 44-Pin PLCC 7010SL-S 

20-Pin Plastic SOP (300 mil) 71011G-S 7010SL-10 

710S2G 70116L-S 
710S3G 70116L-10 

710S4G-S 71037LM-10 
710S6G 71055L-S 
710S7G 71055L-10 
710SSG-S 4S-Pin Pla$tic DIP 71071 C-10 

24-Pin Plastic DIP (600 mil) 71054C-S 52-Pin Plastic QFP 7010SGC-S 
71054C-10 7010SGC-10 

2S-Pin Plastic DIP (600 mil) 71051C-S 70116GC-S 
71051 C-10 70116GC-10 
71059C-S 
71059C-10 

52-Pin PLCC 71071 L-10 

6S-Pin PLCC 70136L-12 
2S-Pin PLCC 71051 L-S 70136L-16 

71051 L-10 
7020SL-S 

71054L-S 7020SL-10 
71054L-10 

70216L-S 
71059L-S 70216L-10 
71059L-10 

6S-Pin Ceramic PGA 70136Fl-12 
40-Pin Plastic DIP (600 mil) 7010SC-S 70136R-16 

IB 7010SC-10 
7020SR-S 

70116C-S 7020SR-10 
70116C-10 

71037CZ-10 
70216R-S 
70216R-10 

71055C-S 74-Pin Plastic ·QFP 70136GJ-12 
71055C-10 70136GJ-16 

44-Pin Plastic QFP 71054G-S SO-Pin Plastic QFP 7020SGF-8 
(P44G-80-22); 1.45 mm thick 71055G-S 7020SGF-10 

71059G-S 70216GF-S 
70216GF-10 
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Package Drawings 

Package/Device Cross-Reference (cont) 
Package 

84-Pin PLCC 

84-Pin Ceramic LCC 

94-Pin Plastic QFP 

120-Pin Plastic QFP 

132-Pin Ceramic PGA 

7-4 

Device, "PD 

70320L 
70320L-8 

70322L-xxx 
70322L-8-xxx 

70325L-8 
70325L-10 

70327L-8-xxx 
70330L-8 
70332L-8-xxx 

70335L-8 
70335L-10 

70337L-8-xxx 
79011L-8 
79021L-8 

70P322KE-8 

70320GJ 
70320GJ-8 

70322GJ-xxx 
7022GJ-8-xxx 

70325GJ-8 
70325GJ-10 

70327GJ-8-xxx 
70330GJ-8 
70332GJ-8 -xxx 

70335GJ-8 
70335GJ-10 

70337GJ-8-xxx 
79011GJ-8 
79021GJ-8 

70236GD-10 
70236GD-12 
70236GD-16 

70236R-10 
70236R-12 
70236R-16 

71641R 

NEe 



NEe 
18-Pin Plastic DIP 

Item Millimeters Inches 

A 22.86 max .900 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

D 0.50 ±0.10 .020 ~:gg~ 
F 1.2 min .047 min 

G 3.5 ±0.3 .138 ±.012 

H 0.51 min .020 min 

4.31 max .170 max 

5.08 max .200 max 

K* 7.62 (TP) .300 (TP) 

6.4 .252 

M 0.25 ~g:6g .010 ~ :gg~ 
N 0.25 .010 

P 1.0 min .039 min 

* Item K to center of leads 
when formed parallel. 

P18C·l OO·300A. C 

20-Pin Plastic DIP (300 mil) 

Item Millimeters Inches 

A 25.40 max 1.000 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

D 0.50 ±0.10 .020 ~ :gg~ 
F 1.1 min .043 min 

G 3.5 ±0.3 .138±.012 

H 0.51 min .020 min 

4.31 max .170 max 

5.08 max .200 max 

K* 7.62 (TP) .300 (TP) 

L 6.4 .252 

M 0.25 ~g:6g .010 ~:gg~ 
N 0.25 .010 

P 0.9 min .035 min 

* Item K to center of leads 
when formed parallel. 

P20C·l 00-300A. C 

~ : : : ~ : : : ;.1 
A 

20 11 

F : : : 0-: : : : ;.1 
A 

Package Drawings 

49NR·506B 
(4/89) 

49NR·624B (11/89) 
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Package Drawings NEe 
20-Pin Plastic SOP (300 mil) 

Item Millimeters Inches 

A 13.00 max .512 max 

B 0.78 max .031 max 

C 1.27 (TP) .050 (TP) 

0 0.40 ~&6~ .016 ~:gg~ 
E 0.1 ±0.1 .004 ±.004 

F 1.8 max .071 max 

G 1.55 .061 

20 11 

R 
A 

H 7.7 ±0.3 .303 ± .012 

I 5.6 .220 

1.1 .043 

K 0.20 ~g:6~ .008 ~:gg~ 

0.6 ±0.2 .024 ~:gg~ 
6~!i~ 

M 0.12 .005 [TI I$l M @i 
P20GM·SO·300B. c 49NR·S94B (9189) 

24-Pin Plastic DIP (600 mil) 

hem Millimeters Inches 

A 33.02 max 1.300 max 24 13 
B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ±0.10 .020 ~:gg: 
F 1.2 min .047 min 

G 3.5 ±0.3 .138 ±.012 

H 0.51 min .020 min 

I 4.31 max .170 max 

5.72 max .226 max 

K* 15.24 (TP) .600 (TP) 

L 13.2 .520 

M 0.2S ~g:6~ .010 ~:gg~ 
N 0.25 .010 A 

12 J 
* Item K to center of leads 

when formed parallel. 

IT] 
L 

[TI I$l N @i 
P24C-1oo·600 49NR·S92B (9/89) 
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ttiEC 
2B-Pin Plastic DIP (600 mil) 

Item Millimeters Inches 

A 38.10 max 1.500 max 

B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

D 0.50 ±0.10 .020 :::gg~ 
F 1.2 min .047 min 

G 3.6 ±0.3 .142 ± .012 

H 0.51 min .020 min 

4.31 max .170 max 

5.72 max .226 max 

K* 15.24 (TP) .600 (TP) 

L 13.2 .520 

M 0.25 ::g:6~ .010 :::gg~ 
N 0.25 .010 

* Item K to center of leads 
when formed parallel. 

0 
L 

M 0-15° 

P2SC-100·600A1 

1 ~ 
A 

[£J f$l N @I 

Package Drawings 

14 .1 

49NR·514B 
(5/89) 
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Package Drawings 

28-PinPLCC 

Item MlIIlmeters 

A 12.45 ±0.2 

B 11.50 

C 11.50 

0 12.45 ±0.2 

E 1.94 ±0.15 

F 0.6 

G 4.4 ±0.2 

H 2.8 ±0.2 

0.9 min 

3.4 

K 1.27 (TP) 

M 0.40 ±0.10 

N 0.12 

P 10.42 ±0.20 

Q 0.15 

T 0.8 rad 

U 0.20 ~g:~~ 

P28L·50Al 

4O-Pin Plllstlc DIP (600 mil) . 

7-8 

Item Millimeters Inches 

A 53.34 max 2.100 max 

B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ±0.10 .020 ~:gg: 
F 1.2mln .047 min 

G 3.6 ±D.3 .142 ±.012 

H 0.51 min .020 min 

4.31 max .170 max 

J 5.72 max .226 max 

K* 15.24 (!P) .600 (TP) 

L 13.2 .520 

M 0.25 ~:6~ .010 ~:gg~ 
N 0.25 .010 

• Item K to center of leads when 
formed parallel 

P4OC·I00-600A 

Inches 

.490 ±.008 

.453 

.453 

.490 ±.008 

.076 ~:gg~ 

.024 

173 + .00ll 
. -.008 

.110 ~:gg~ 

.035 min 

.134 

.050 (TP) 

.016 ~:gg: 

.005 
G 

.410 ~:gg~ 

.006 

.031 rad 

.008 ~ :gg~ 

t\'EC 

28 

~~-~~~~~~~u ,r 
I 

lf~T 
1.0~ N @I.I 

P 49NR·52SB 
(5/89) 

83.o·6140B (1/90) 



NEe 
44-Pin Plastic QFP (p44G-80-22); 1.45 mm thick 

Item Millimeters Inches A 

A 13.6 ±0.4 .535 ~:g~~ 
B 

B 10.0 ±0.2 .394 ~ :ggg 
c 10.0 ±0.2 .394 ~ :gg~ 

D 13.6 ±0.4 .535 ~:g~~ 
C D 

F 1.0 .039 

G 1.0 .039 

H 0.35 ~g:~g .014 ~:gg~ 
0.15 .006 

0.8 (TP) .031 (TP) 

K 1.8 ±0.2 .071 ~ :ggg 
L 1.0 ±0.2 .039 ~ :gg~ 

M 0.15 ~g:6~ .006 ~:gg~ 
I$l I @I OJ 

N 0.15 .006 

P 1.45 ±0.1 .057 ~:gg~ 
Q 0.0 ±0.1 .000 ±.004 

S 1.65 max .065 max 

P44G-SO·22 

44-Pin Plastic QFP (P44GB-BO-3B4); 2.70 mm thick 

Item Millimeters 

A 13.6 ±0.4 

B 10.0 ±0.2 

C 10.0 ±0.2 

D 13.6 ±0.4 

F 1.0 

G 1.0 

H 0.35 ±0.10 

0.15 

0.8 (TP) 

K 1.8 ±0.2 

0.8 ±0.2 

M 0.15 ~g:6~ 
N 0.15 

P 2.7 

Q 0.1 ±0.1 

R 0.1 ±0.1 

S 3.0 max 

P44GB--60·3B4·1 

Inches 

.535 ~:g~~ 

.394 ~ :gg~ 

.394 ~ :ggg 

.535 ~:g~~ 

.039 

.039 

.014 ~:gg~ 

.006 

.031 (TP) 

.071 ~:ggg 

.031 ~:gg~ 

.006 ~:gg~ 

.006 

.106 

.004 ±.004 

.004 ±.004 

.119 max 

C D 

I$l I @I OJ 

K 

AUlliDwlDJlD[D~ ---.l M 

~~~l 

Package Drawings 

Enlarged detail of lead end 

Q 

49NR·636B (11/89) 

II 

Enlarged detail of lead end 

~ 
a R 

49NR·556B (1/90) 
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Package Drawings NEe 
44-PinPLCC 

F: 
Item Millimeters Inches 

A 17.5 ±C.2 .689 ±.008 

B 16.58 .653 

C 16.58 .653 

0 17.5 ±C.2 .689 ±.008 

E 1.94 ±C.15 .076 ±.006 44 
F 0.6 .024 1 C 0 
G 4.4 ±C.2 .173 ±.008 

Jll 
H 2.8 ±C.2 .110 ±.008 

0.9 min .035 min 

3.4 .134 

K 1.27 (!P} .050 (TP) 

M 0.40 ±C.10 .016 ±.004 

N 0.12 .005 

P 15.50 ±O.20 .610 ±.008 

a 0.15 .006 

T 0.8 radius .031 radius 
F 

U 0.20 ~:6~ .008 ~:gg: 

G 

T 

.... -----P------.I 
P44L·50A1·1 3190 83VL·58048 
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NEe Package Drawings 

48-Pin Plastic DIP 

Item Millimeters Inches 

A 63.50 max 2.500 max 

B 15.24 [TP) .600 [TP) 

C 13.8 .543 

0 5.72 max .225 max 25 

E 4.31 max .170 max 

F 3.6±O.3 .142 ±.012 

G 2.54 max .100 max 

H 2.54 [TP) .100 [TP) 

1.1 min .043 min 

J 0.51 min .020 min 

K 0.50±O.10 .02O±.004 

L 0.25 ~:6~ .010 ~:gg~ 
A 

M 0.25 .010 

j 
[[J 

c 

---t~ 
0-15' 

P4SC·l00-600A ~138B(6/89) 

II 
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Package' Drawings: 

52-Pin Plastic QFP 

Item MIllimeters Inches 

A 17.6 ±0.4 .693 ±.016 

B 14.0 ±0.2 .551 ~ :gg: 
c 14.0 ±0.2 .551 ~ :gg: 
D 17.6 ±0.4 .693 ±.016 

F 1.0 .039 

G 1.0 .039 

H 0.40 ±0.10 .016 ~:gg~ C 0 

0.20 .OOS 

1.0 (TP) .039· (TP) 

K 1.S ±0.2 .071 ~:ggg 

O.S ±0.2 .031 ~ :gg: 
M 0.15 ~g:J~ .006 ~:gg~ 
N 0.15 .006 

P 2.7 .106 
Q 0.1' ±0.1 .004 ±.004 

R 0.1 ±0.1 .004 ±.004 

S 3.0 max .119 max 

Enlarged detail of lead end 

~ 
Q R 

'K . 

~c+ 
P52GC·100-386 49NR-493B (5189) 
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NEe Package Drawings 

52-PinPLCC 

F: 
Item M""meters Inches 

A 20.1iO.2 .791 ±.008 

B 19.12 .753 

C 19.12 .753 

0 20.1 iO.2 .791 ±.008 

E 1.94 iO.15 .076 ±.006 

F 0.6 .024 52 
G 4.4 iO.2 .173 ±.008 C 0 
H 2.8 iO.2 .110 ±.008 

0.9 min .035 min 

J 3.4 .134 

K 1.27 (IPl .050 (TPl 

M 0.40 iO.10 .016 ±.004 

N 0.12 .005 

P 18.04 iO.20 .710 ±.008 
Q 0.15 .006 

T 0.8 radius .031 radius 

U 0.20 ~~1~ .008 ~.~~~ 
F 

G 
H 

T 

I+-------P-------+j 
P52L·50A1 83YL·5805B 

II 
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Package Drawings 

68-PinPLCC 

Item MillImeters Inches 

A 25.2±O2 .992±.00S 

B 24.20 .953 

C 24.20 .953 

D 25.2±O.2 .992±.00S 

E 1.94±O.15 .076 ~:gg~ 
F 0.6 .024 

G 4.4±O.2 .173~:gg~ 

H 2.S±O.2 .110~:gg~ 

0.9 min .035 min 

3.4 .134 

K 1.27 (IPI .050 (IPI 

M 0.40 ±O.10 .016~:gg~ 

N 0.12 .005 

P 23.12±O.20 .910 ~:gg~ 
Q 0.15 .006 
T O.S radius .031 radius 

U 0.2O~:~~ .00s~:gg: 

P68L-5OAH 

68 

NEe 

Ii-
A 

B 

DDDDDDDD 

C D 

F 

T 

.... ---....:.:..:...----P--------_ (2/90) 

83YL·5561B 



N'EC Package Drawings 

68-Pin Ceramic PGA 

Item Millimeters Inches 

A 27.94 ± 0.4 

D 27.94 ±0.4 

E 1.27 .050 

F 2.54 (TP) .100 (TP) 

G 2.8 ±0.3 

H 0.5 min .019 min 

2.70 .106 

4.57 max .180 max 

K 1.2 ±0.2 dia 

L 0.46 ± 0.05 dia 

M 0.5 .020 [£J f$l M @I 

Top View 

IE A ~ I Bottom View 

0 0 0 0 0 0 0 0 11 

0 @ 0 0 0 0 0 0 @ 0 10 

0 0 0 0 9 

0 0 8 

0 0 0 0 7 

D 0 0 0 0 6 

0 0 0 0 5 

0 0 0 0 4 

0 0 0 0 3 

0 @ 0 0 0 0 0 0 0 @ 0 2 

0 0 0 0 0 0 0 0 0 

K H G F E D C B A 49NR·528B II ($/89) 
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Package Drawings ttlEC 
74-Pin Plastic QFP 

Item Millimeters Inches A 

.913 :::g~~ 
B 

A 23.2 ±0.4 

B 20.0 ±0.2 .787 :: :gg~ 

.787 :::gg~ 
F2 

c 20.0 ±0.2 

D 23.2 ±0.4 .913 :::g~~ 
F1 2.0 .079 

F2 1.0 .039 

G1 2.0 .079 

G2 1.0 .039 C D 

H 0.40 ±0.10 .016 :::gg~ 
I 0.20 .008 

J 1.0 (TP) .039 (TP) 

K 1.6 ±0.2 .063 ± .002 

L 0.8 ±0.2 .031 :: :gg~ F1 

M 0.15 ::g:6~ .006 :: :gg~ 
N 0.15 .006 

P 3.7 .146 

Q 0.1 ±0.1 .004 ± .004 

R 0.1 ±0.1 .004 ± .004 

S 4.0 max .158 max 
Enlarged detail of lead end 

~ 
Q R 

S74G.J·100-5BJ-1 49NR-347B (2190) 
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NEC Package Drawings 

SO-Pin Plastic QFP 

Item MIllimeters Inche. 

A 23.6:10.4 .929±016 

3>.0:102 .7fIl 
+.00:1 

B -.QC8 

C 14.0:102 .551 +.00:1 
-roJ 

0 17.6:10.4 .6OO±016 

F 10 .039 

G OB .031 

H 0.35:10.10 .014 +004 
-00) 

Q15 .006 c 0 
OB(TP) .031 erp) 

K 1B:I02 .071 
+.00:1 
-.000 

L 0.8:102 .Q31 +.00:1 
-.000 

M Q15 +0.10 006+004 
-0.05 . -002 

N Q15 .006 

P 2.7 .1<B 

Q 0.1:10.1 .004±004 

R 0.1:10.1 .004±004 G H f$J I @IQ] 
S 3.0 max .118max 

PinDeIai 

s1 pI : ~ 
Q R 

8311+55438 (2IIlO) 

II 
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Package ,DrawingS, 

B4-PinPLCC 

Item Millimeters Inch .. 

A 30.2 ±O.2 t .189±.008 :.' 

B 29.28 1.153 

C 29.28 1.153 

0 30.2 ±O.2 1.189 ±.008 

1.94 ±O.1S .076 ±.006 

F 0.6 .024 

G 4.4 ±O.2· .173 ±.008 

H 2.8 ±O.2 .110 ±.008 

0.9 min .035 min 

3.4 .134 

K 1.27 (IPI .050 {TPI 

M 0.40 ±O.10 .016 ±.004 

N 0.12 .005 

P 28.20 ±O.2O 1.110 ±.008 

Q 0.15 .006 

T 0.8 radius .031 radius 

U 0.20 ~~1~ .008 ~.~~~ 

G 

P84L·50A3-1 

1-18 

84 

H 

~--~--~--------~----A--------~~~--------~ 

I+------------B-------------------;~ 

0000000000 

+ 

F 

~----=----------P-----------------~ 

c 

T 

D 

(2190) 
83VL·58068 



NEe Package Dr~wings 

B4-Pin Ceramic Lee 
L 

Item MIllimeters Inches 

A 29.2±0.4 1-150 ~ :g~~ 
B 24.0 .945 

C 19.75 .778 

0 29.2 ±0.4 1.150 ~:g~~ 
E 1.28 .050 
F 1.66 .065 
G 3.556 .140 

H 0.91 ±0.10 .036 + .004 
-.005 --.!F~------+-------Er-

0.12 .005 
1.27 (TP) .050 (TP) 

K 1.27 ±02 .05O±.008 
L 2.54±02 .100 ± .008 
P 0.25 radius .010 radius 
R 1.9 .075 
S 1.9 .075 
T 3.0 radius .118 radius 
U 12.0 .472 
Y 0.76 corner .030 corner 

:T 
s 

• • F 
.~~~~~~~~~~~ . IIRRRpRRRRRRRRRRRRRRpRRf+rE 

y 

------ -...~-... 

A----IJ-. ------ ~. 
~ 4 
~ 4 
) 4 

? 4 

I 4 

• 
T-X 4 

I 
4 

I 
4 

~ 4 

> I" ./ c 
c 0 

j 
> 
) 
) 
) 
) 
) 

4 ) 

) ~ ) ~ > r ~ ..,.. I~ ---- ---~ ,-"-' -~ 

"4 U • 
"4 B • 

X84KW-5OA 838 L·5401 B (3/90) 
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Package ,Drawings 

94-Pin Plastic QFP 

Item MIllimeters Inches 

A 23.2 ±O.4 .913 +.017 
-.016 

B 20.0 ±O.2 .787 +.009 
-.008 

C 20.0 ±O.2 .787 +.009 
-.008 

0 23.2 ±O.4 .913 +.017 
-.016 

F, 1.6 .063 

F2 0.8 .031 

G, '.6 .063 

G2 0.8 .031 

H 0.35 ±O.10 .014 +.004 
-.005 

0.15 .006 

0.8 (TP) .031 (TP) 

K 1.6 ±O.2 .063 ±.008 

0.8 ±O.2 .031 +.009 
-.008 

M 0.15~:ci~ .006 +.004 
-.003 

N 0.15 .006 

3.7 .146 

a 0.1 ±O.l .004 ±.004 

R 0.1 ±O.l .004 ±.004 

S 4.0 max .158 max 

Detail of lead end 

R Q 

S94GJ·80·5BG·l 

7-20 

A 

P S 

NE~ 

C 0 

(2190) 
83YL·5810B 



NEe Package Drawings 

120-Pin Plastic OFP 

Item Millimeters Inches 

A 32.0 ±0.4 1.260 ±.016 

B 28.0 ±0.2 1.102 ~ :gg~ 

c 28.0 ±0.2 1.102~:gg~ 
0 32.0 ±0.4 1.260 ± .016 

F 2.4 .094 

G 2.4 .094 

H 0.35 ±0.10 .014 ~:gg~ 
0.15 .006 

J 0.8 (TP) .031 (TP) 

K 2.0 ±0.2 .079 ~ :gg~ 
L 0.8 ±0.2 .031 ~:gg~ 

M 0.15 ~g:6~ + .004 
.006 -.003 

N 0.15 .006 

P 3.7 .146 

Q 0.1 ±0.1 .004 ± .004 

R 0.1 ±0.1 .004 ±.004 

S 4.0 max .157 max 

Enlarged detail of lead end 

fEDt 
t t 
Q R 

K 

~+ o N 

P120GD·BO·5BB 49NR·653B (12/89) 

• 

7-21 



Package Drawings 

132-Pin Ceramic PGA 

\. j 

J I 

E 

i !J u u u u u u u u u u 0 ~ Ii 
G -H-LK W ~- _ .• 

-H- RIB M@I 

X132R-l00A 

7-22 

P N M L K J H G FED C B A 

© 0 0 0 0 0 0 0 0 0 0 0 0 © 14 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 13 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 12 

000 

000 

000 

000 

000 

000 

000 

000 

o 0 0 0 0 000 0 

o 0 0 0 0 000 0 

© 0 0 0 0 0 0 0 0 

Item Millimeters 

A 3S.S6 ±O.4 

D 3S.S6 ±O.4 

E 1.27 

F 2.S4 (TP) 

G 2.8±O.3 

H O.Smln 

I 2.9 

J 4.57 max 

K s1.2±O.2 

L s0.46 ±O.OS 

M O.S 

o 0 0 11 

o 0 0 10 

o 0 0 9 

o 0 0 8 

o 0 0 7 

o 0 0 6 

o 0 0 S 

°N°~~~ : o 0 0 0 2 

o 0 0 © 1 

~torpin 
Inches 

1.400~:g~~ 

1.400~:g~~ 
.OSO 

.100 (TP) 

.110~:g~~ 

.019 min 

.114 

.180 max 

S.047~:gg~ 

S.018~:gg~ 
.020 

6189 
83YL·5817B 



NEe pPD70236 (V53) 
16-Bit Microprocessor: 

NEC Electronics Inc. High-Speed, High-Integration, CMOS 

Addendu m 1 (April 1991) 

Scope Changes 

This addendum to the J,lPD70236 (V53) data sheet, Pages 14 and 15. Replace with the AC Characteristics 
document no. 50159-1, revises the AC Characteristics table in this addendum. 
table to include data for operation with CPU clock 
frequencies of 10, 12.5, and 16 MHz. 

AC Characteristics 
TA = -10 to + 70°C; Voo = 5 V ±10%; CL of output terminals = 100 pF max; tCYK = CPU clock period; n = number of wait states· 

Maximum CPU Clock Frequency 

10 MHz 12.5 MHz 16 MHz 

Parameter Symbol Min Max Min Max Min Max Unit 

Clocks (figure 1) 

CLKOUT period tCYK 100 500 80 500 62.5 500 ns 

CLKOUT high-level width tKKH 0.5tCYK - 12 0.5tCYK-10 0.5tCYK-7 ns 

CLKOUT low-level width tKKL 0.5tCYK -12 0.5tCYK-10 0.5tCYK-7 ns 

CLKOUT rise time (1.0-3.5 V) tKR 12 10 7 ns 

CLKOUT fall time (3.5-1.0 V) tKF 12 10 7 ns 

X1 input period tcyx 50 250 40 250 31.25 250 ns 

X1 input high-level width txKH 20 15 13 ns 

X1 input low-level width txKL 20 15 13 ns 

X1 input rise time txKR 7 5 5 ns 

X1 input fall time txKF 7 5 5 ns 

X1 to CLKOUT delay tOXK 10 35 10 35 10 35 ns 

PCLKOUT period tCYPK 4tcyx 1000 4tcyx 1000 4tcyx 1000 ns 

PCLKOUT high-level width tpKH 2tcyx - 12 2tcyx -10 2tcyx -7· ns 

PCLKOUT low-level width tpKL 2tCYX -12 2tCYX -10 2tCyx-7 ns 

PCLKOUT rise time (1.0-3.5 V) tpKR 12 10 7 ns 

PCLKOUTfall time (3.5-1.0 V) tpKF 12 10 7 ns 

Input signal rise time tlR t 15 15 12 ns 

Input signal fall time tlF t 10 10 10 ns 

Output signal rise time tOR t 15 15 12 ns 

Output signal fall time tOF t 10 10 10 ns 

Reset (figure 2) 

RESET setup to CLKOUT ! tSRSTK 30 30 30 . ns 

RESET hold from CLKOUT ! tHKRST 15 15 15 ns 

RESET low-level width tWRSTL 6 6 6 tCYK 

RESOUT delay from CLKOUT! tOKRO 0 40 0 40 0 40 ns 

t This parameter is not shown on the timing waveforms. 
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pPD79236 (V53), Acjdendum 1 (April 1991) NEe . .. 

AC Characteristics (cont) 
Maximum CPU Clock Frequency 

10 MHz 12.5 MHz 16 MHz 

Parameter Symbol Min Max Min Max Min Max Unit 

Read, Write (figures 3-12,16,18-19, 22,28-31) 

Address/status setup time tOARL t 0.5tCYK -15 0.5tCYK- 15 0.5tCYK-15 ns 
before assertion of MRD, 
lORD ~ 

Data hold time from MRD, tHRO t 0 0 0 ns 
lORD t 

Address/status setup time tOAWL t 0.5tCYK -15 0.5tCYK- 15 0.5tCYK-15 ns 
before assertion of MWR, 
IOWR~ 

MWR, IOWR low-level width twWL t (n+1)tCYK,...10 (n+1)tCYK-10 (n+ 1)tCYK -10 ns 

Address/status hold time from tHMWHA t 0.5tCYK -15 0.5tcYK -15 0.5tCYK -15 ns 
MWRt 

BCYST delay from CLKOUT ~ tOKBC 5 45 5 45 5 40 ns 

BCYST low-level width tBCBCL tCYK-10 tCYK-10 tCYK-10 ns 

BCYST high-level width tBCBCH (n+ 1)tCYK - 10 (n+ 1)tCYK - 10 (n+ 1)tCYK -10 ns 

Address delay from CLKOUT ~ tOKA 5 45 5 45 5 40 ns 

Control 2 delay from CLKOUT tOKCT2 5 45 5 45 5 40 ns 
(Control 2 = MWR, IOWR in 
DMA cycles) 

Status delay from CLKOUT ~ tOKST 5 45 5 45 5 40 ns 

Data float delay from CLKOUT t tFK 0 40 0 35 0 30 ns 

DSTB ~ delay from CLKOUT ~ tOKOS 5 45 5 45 5 40 ns 

DSTB low-level width tOSOSL (n+ 1)tCYK - 10 (n+ 1)tCYK - 10 (n+ 1)tCYK -10 ns 

DSTB high-level width tOSOSH 0.5tCYK-10 0.5tCYK- 10 0.5tCYK- 10 ns 

CLKOUT to IOWR delay tOKIW 0 45 0 45 0 40 ns 

CLKOUT to lORD delay tOKIR 0 45 0 45 0 40 ns 

CLKOUT to MRD delay tOKMR 0 45 0 45 0 40 ns 

CLKOUT to MWR delay tOKMW 0 45 0 45 0 40 ns 

CLKOUT t to DSTB t tOKOSH 5 45 5 45 5 40 ns 

Address/status output delay to tOAOSL 0.5tCYK-15 0.5tCYK-15 0.5tCYK-15 ns 
DSTB ~ 

Address/status hold time from tHOSHA 0.5tCYK - 15 0.5tCYK-15 0.5tCYK - 15 ns 
DSTB t 

Data output delay from DSTB t tOOSHO 0.5tCYK-15 0.5tCYK- 15 0.5tCYK-15 ns 

Data output delay from address/ tOAO 0.5tCYK -15 0.5tCYK- 15 0.5tCYK - 15 ns 
status output 

Data output delay from tOKO 5 45 5 45 5 40 ns 
CLKOUT t 

Data setup time to CLKOUT ~ tSOK 10 10 10 ns 

Data hold time from CLKOUT ~ tHKO 7 7 7 ns 

Data hold time from DSTB high tHOSO 0 0 0 ns 

Data hold time from change tHASO 0 0 0 ns 
point of address or status 
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NEe IIPD70236 (V53), Addendum 1 (April 1991) 

AC Characteristics (cont) 
Maximum CPU Clock Frequency 

10 MHz 12.5 MHz 16 MHz 

Parameter Symbol Min Max Min Max Min Max Unit 

Data hold time from RIW t tHRWO 0 0 0 ns 

READY setup time to CLKOUT t tSRYK 10 10 7 ns 

READY hold time from tHKRY 20 20 15 ns 
CLKOUT t 

Bus Sizing (figures 13, 14) 

8S8/8S16 setup time to tSBSK 10 10 7 ns 
CLKOUT t 

8S8/BS16 hold time tHKBS 15 15 10 ns 
from CLKOUT t 

Bus Hold (figure 17) 

HLDRQ setup time to tSHQK 10 10 7 ns 
CLKOUT t 

HLDRQ hold time from tHKHQ 20 20 15 ns 
CLKOUT t 

CLKOUT t to HLDAK delay tOKHA 5 45 5 45 5 40 ns 

Output tristate to HLDAK delay tOFHA 0.5tCYK-15 0.5tCYK - 15 0.5tCYK-15 ns 

Input Setup and Hold (figure 15) 

NMI, INTPO-INTP7, CPBUSY tSIK 15 15 10 ns 
setup time to CLKOUT ~ 

NMI, INTPO-INTP7, CPBUSY tHKT 15 15 10 ns 
hold·time from CLKOUT ~ 

Timer/Counter Unit, TCU (figure 20) 

TCTLO-TCTL2 setup time to tSGK 50 50 50 ns 
CLKOUT + 

TCTLO-TCTL2 hold time from tHKG 100 100 100 , ns 
CLKOUT + 

TCTLO-TCTL2Iow-level width tGGl 50 50 50 ns 

TCTLO-TCTL2 high-level width taGH 50 50 50 ns 

TOUTO-TOUT2 output delay tOKTO 100 100 100 ns 
from CLKOUT ~ 

TCLK period tCYTK 100 100 100 ns 

TCLK rise time tTKR 15 15 15 ns 

TCLK fall time tTKF 15 15 15 ns 

TCLK low-level width tTKTKl 45 45 45 ns 

TCLK high-level width tTKTKH 30 30 30 ns 

TCTLO-TCTL2 setup time to tSGTK 50 50 50 ns 
TCLK t 

TCTLO-TCTL2 hold time from tHKTG 100 100 100 ns 
TCLK t 

TOUTO-TOUT2 output delay tOTKTO 100 100 100 ns 
from TCLK ~ 

TOUTO-TOUT2 output delay tOGTO 100 100 100 ns 
from TCTLO-TCTL2 ~ 
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pPD70236 (V53),I'AddendUm 1 (A.,rU 199:1) &lEe 
AC Characteristics (cont) 

Maximum CPU Clock Frequency 

10 MHz 12.5 MHz 16 MHz 

Parameter Symbol Min 'Max Min Max Min Max Unit 

Serial Contro/Unit, SCU (figure 21) 

RxD setup time to SCU internal tSRX ns 
clock + 

RxD hold time to SCU internal tHRX ns 
clock f 

TOUn t to TxD delay tOTX 500 500 500 ns 

Direct Memory Access, DMA (figures 23-26) 

CLKOUT + to MRD, lORD t tOKRH 0 45 0 45 0 40 ns 
delay 

CLKOUT + to MRD, lORD + tOKRL 0 45 0 45 0 40 ns 
delay 

CLKOUT t to DMAAKO-DMAAK3 tOKHOA 0 45 0 45 0 40 ns 
d.elay 

lORD, IOWR + delay from tOOARW 0.5tCYK -15 0.5tCYK -15 0.5tCYK - 15 ns 
DMAAKO -DMAAK3 + 

DfVlAAKO-DMAAK3 t delay from tORHOAH 0.5tCYK -,5 0.5tCYK ~ 15 .o.5tCYK - 15 ns 
IORD.f 

CLKOUT to control 1, delay, . tOKCT1 0 45 0 45 0 40: ns 
(Control 1 = BUFEN, INTAK, 
REFRQ) 

lORD t delay to IOWR t tOWHRH 5 45 5 45 5 40 ns 

TC OIJ~put delay from GLKOUT t tOKTCL 0 45 0 45 0 40 ns 

TC off output delay from tOKTCF 0 45 0 45 0 '40, " , ns 
CLKOUTt 

T~ pullup delay from CLKOUT t tOKTCH 0 45 0 45 0 40 ns 

TC low-level width tTCTCL tCYK - 20 tCYK- 20 tCYK - 15 ns 

END·setup time to CLKOUT t tSEOK 35 35 35 ns 

END low-level width tEOEOL 100 100 100 ns 

IORD,MRD low-level width tRR 2tCYK- 45 2tCYK- 45 2tCYK- 40 ns 

IOWR, MWR low-level width tWW1 2tCYK- 45 2tCYK- 45 2tCYK - 40 ns 
(expanded write) 

IOWR, MWR low-level width tWW2 2tCYK- 45 2tCYK - 45 2tCYK- 40 ns 
(normal write) 

DMARQO-DMARQ3 setup time tSOQK 20 20 15 ns 
to CLKOUTt 

CLKOUT + to DMAAKO-DMAAK3 tOKLOA 0 45 0 45 0 40 ns 
delay 

Interrupt Control Unit, ICU (figure 27) 

INTPO-INTP7 low-level width tlPIPL 100 100 100 ns 
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FIELD SALES OFFICES 
EASTERN REGION 

901 Lake Destiny Drive 
Suite 321 
Maitland, FL 32751 
TEL: 407-875-1145 
FAX: 407-875-0962 

The Centre at Stirling 
and Palm 
9900 Stirling Road 
Suite 206 
Cooper City, FL 33024 
TEL: 305-436-8114 
FAX: 305-436-8116 

6625 The Corners Parkway 
Suite 210 
Norcross, GA 30092 
TEL: 404-447-4409 
FAX: 404-447-8228 

One Natick Executive Park 
Natick, MA 01760 
TEL: 508-650-4100 
FAX: 508-655-1605 

EASTERN REGION [cont] 

2525 Meridian Parkway 
Suite 320 
Durham, NC 27713 
TEL: 919-544-4132 
FAX: 919-544-4109 

200 Perinton Hills 
Office Park 
Fairport, NY 14450 
TEL: 716-425-4590 
FAX: 716-425-4594 

300 Westage Business Center 
Suite 200 
Fishkill, NY 12524 
TEL: 914-897-2101 
FAX: 914-897-2215 

8 Old Sod Farm Road 
Melville, NY 11747 
TEL: 516-753-7526 
FAX: 516-753-7137 

EASTERN REGION [cont] 

One Windsor Plaza 
7535 Windsor Drive 
Suite Bl0l 
Allentown, PA 18195 
TEL: 215-391-9094 
FAX: 215-391-9107 

CENTRAL REGION 

1500 West Shure Drive 
Suite 250 
Arlington Heights, IL 60004 
TEL: 708-577-9090 
FAX: 708-577-2147 

201 E. Big Beaver Road 
Suite 350 
Troy, M I 48084 
TEL: 313-680-0506 
FAX: 313-680-1015 

1550 East 79th Street 
Suite 805 
Bloomington, MN 55425 
TEL: 612-854-4443 
FAX: 612-854-1346 

CENTRAL REGION [cont] 

1105 Schrock Road 
Suite 515 
Columbus, OH 43229 
TEL: 614-436-1778 
FAX: 614-436-1769 

30050 Chagrin Blvd. 
Suite 120 
Pepper Pike, OH 44124 
TEL: 216-831-0067 
FAX: 216-831-0758 

16475 Dallas Parkway 
Suite 380 
Dallas, TX 75248 
TEL: 214-931-0641 
FAX: 214-931-1182 

12777 Jones Road 
Suite 196 
Houston, TX 77070 
TEL: 713-955-2191 
FAX: 713-955-2198 

129 Woodland Trail 
Leander, TX 78641 
TEL: 512-259-4947 
FAX: 512-259-2556 

WESTERN REGION 

One Embassy Centre 
9020 S.w. Washington 
Square Road 
Suite 400 
Tigard, OR 97223 
TEL: 503-671-0177 
FAX: 503-643-5911 

WESTERN REGION [cont] 

Encino Office Park Two 
6345 Balboa Blvd. 
Suite 240 
Encino, CA 91316 
TEL: 818-342-3112 
FAX: 818-342-0842 

200 E. Sand pointe 
Bldg. 8 
Suite 150 
Santa Ana, CA 92707 
TEL: 714-546-0501 
FAX: 714-432-8793 

14001 East Iliff Avenue 
Suite 411 
Aurora, CO 80014 
TEL: 303-755-6353 
FAX: 303-755-6728 

NORTHERN CALIFORNIA 
REGION 

401 Ellis Street 
PO. Box 7241 
Mountain View, CA 94039 
TEL: 415-965-6200 
FAX: 415-965-6683 
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CORPORATE HEADOUARTERS 

401 Ellis Street 
P.O. Box 7241 
Mountain View. CA 94039 
TEL 415-960-6000 
TLX 3715792 
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For literature, call toll-free 7 a.m. to 6 p.m. Pacific time: 
1-800-632-3531 
DOC NO. 50054-1 
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