




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































PG·1500 Series 

Table 1. PG-1500 Commands in Standalone Mode 

Command 

DEVICE SELECT 

DEVICE BLANK 

DEVICE COPY 

DEVICE PROG 

DEVICE VERIFY 

DEVICE CO NT 

EDIT CHANGE 

EDIT INITIAL 

EDIT MOVE 

EDIT SEARCH 

EDITC-SUM 

Function 

Selects the EPROM to be used 

Checks if the EPROM is blank 

Reads data from the EPROM 

Writes data into the EPROM 

Verifies EPROM contents against PG-1S00 
buffer 

Performs BLANK, PROG, VERIFY 
commands In sequence 

Display/change the contents of the PG-1500 
bulfer 

Initializes the PG-1500 buffer 

Moves a block of data within PG-1500 
buffer 

Searches PG-1500 buffer for 1-, 2-, or 
4-byte patterns 

Performs checksum on all data In PG-1500 
buffer 

FUNCTION S-IN Inputs data from serial port in three formats 

FUNCTION S-OUT Outputs data from serial port In three 
formats 

FUNCTION REMOTE Sets PG-1S00 to remote control mode 

FUNCTION P-IN 

FUNCTION MODE 

Inputs data from parallel port in three 
formats 

�S�e�t�~� up the RS-232C serial port parameters 

The standalone commands fall into three groups: 
• DEVICE commands associated with the device to be 

programmed 
• EDIT commands for interacting with the PG-1500 

memory buffer 
• FUNCTION commands for setting up and controlling 

the PG-1500 

The DEVICE commands are available to check if an 
EPROM device is blank, to copy data from the device to 
the PG-1500 buffer, to write the buffer data to the 
device, and to compare the data in the device with the 
data in the buffer. Blank checking, programming, and 
verification of the device can be performed sequen­
tially using a single command. 

To support various 16- and 32-bit microprocessors, the 
PG-1SOO can split the data in its buffer in a variety of 
ways. When a data file is loaded into the PG-1500, the 
complete file is stored in the buffer and can be dynam­
ically split during writing and verification. The PG-1500 
supports the address splitting modes described in 
table 2. 

4 

NEe 
Table 2. Address Splitting Modes 

Mode 

Normal 

16EVN 

16000 

32/2E 

32/20 

32/4E1 

32/401 

32/4E2 

32/402 

Description 

The data is not split at all. Each byte of data in the 
buffer Is programmed into the device. 

Each byte of data on an even address in the buffer is 
programmed into the device. 

Each byte of data on an odd address in the buffer is 
programmed into the device. 

The first two bytes of every four bytes in the buffer is 
programmed into the device. 

The third and fourth byte of every four bytes In the 
buffer is programmed into the device. 

The first byte of every four bytes in the buffer is 
programmed into the device. 

The second byte of every four bytes in the buffer is 
programmed into the device. 

The third byte of every four bytes in the buffer is 
programmed into the device. 

The fourth byte of every four bytes in the buffer is 
programmed into the device. 

This method of address splitting also allows the com­
plete original file to be recreated in the buffer when 
reading from a set of master EPROMs. 

A silicon signature is stored in all NEC devices and 
contains information on the device type, start and stop 
addresses, and programming voltages. The PG-1500 
can read the silicon signature of the particular device 
being programmed either manually or automatically, 
or the device code can be entered manually. 

The EDIT commands initialize the PG-1500 buffer to a 
known value,move a block of data from one location to 
another, and change/display data at a particular ad­
dress. The PG-1500 buffer can also be searched for all 
occurrences of any 1-, 2-, or 4-byte pattern. Finally, a 
checksum can be calculated for all the data contained 
in the buffer. 

The FUNCTION commands control the setup of the 
RS-232C serial port, whether the PG-1500 checks for a 
PROM insertion error, whether the PG-1500 is operated 
through the serial port, and how data is input/output 
from the PG-1500. Data can be input to the PG-1500 
through either the RS-232C serial port or the Centron­
ics compatible parallel port in Intel Extended Hex, 
Extended Tektronix Hex, or Motorola S formats. Data 
can also be output via the RS-232C port in any of these 
three formats. 



tttfEC 
Remote Control Mode 

Table 3 lists the PG-1500 commands available in remote 
control mode. 

Table 3. PG-1500 Commands in Remote Control 
Mode 

Command 

RR 

RS 

RV 

RW 

RZ 

MC 

MD 

MF 

PI 

PM 

PT 

LI 

LM 

LT 

Sl 

SM 

ST 

?? 

Function 

Reads data from the EPROM 

Selects the EPROM to be used 

Verifies EPROM contents against PG-1500 buffer 

Writes data into EPROM 

Checks if EPROM is blank 

Change the contents of the PG-1500 buffer 

Displays the contents of the PG-1500 buffer 

Initializes the PG-1500 buffer 

Inputs data from parallel port (Intel Extended Hex) 

Inputs data from parallel port (Motorola S) 

Inputs data from parallel port (Extended Tektronix 
Hex) 

Inputs data from serial port (Intel Extended Hex) 

Inputs data from serial port (Motorola S) 

Inputs data from serial port (Extended Tektronix 
Hex) 

Outputs data from serial port .(Intel Extended Hex) 

Outputs data from serial port (Motorola S) 

Outputs data from serial port (Extended Tektronix 
Hex) 

Help command 

Host Controller Program 

The PG-1500 can be controlled from an IBM PC series 
host computer using the accompanying PG-1500 con­
troller program. The controller program has three 
modes of operation: control mode, auto mode, and 
terminal mode. 

In the control mode, commands to be executed and 
parameters to be changed are selected from a screen 
display using the cursor control keys. The PG-1500 can 
be automatically configured from information con­
tained in a optional configuration file. This file specifies 
the name of the file to be loaded, the ROM device, the 
address splitting mode, the hex file format, and which 
port (serial or parallel) is to be used for loading the 
data. 

MS-DOS is a registered trademark of Microsoft Corporation. 

PG·1500 Series 

In auto mode, the controller program reads in the 
configuration file, configures itself accordingly, checks 
the ROM device, loads the file, writes the ROM and 
returns to the operating system when one set of ROM 
devices is completed. 

In the terminal mode, all of the remote control com­
mands listed in table 3 are available for entry at the 
prompt. An additional operating system shell (OS) 
command allows execution of MS-DOS® programs 
without termi nation of the controller program. This OS 
command is also available in the control mode. 

Equipment Supplied 

The PG-1500 package includes the following: 
PG-1500 EPROM programmer base unit 

• 027A socket board for 27xxx EPROMS and 
pPD27C256A-like devices 

• 04A interface board for NEC pPD75xx!pPD75XXX 
microcomputers 

• PG-15oo controller program disk for IBM PC 

• Power cord 
• Power ground plug adapter 
• Spare fuses (2) 
• PG-15oo EPROM Programmer User's Manuals 
• Warranty policy and registration card 

Basic Specifications 

• Power requirements: 
- 90 to 250 Vac, 50 to 60 Hz 

• Environment conditions: 
- Operating temperature range: 10 to 35°C 
- Operating humidity range: 20 to 80% relative 

humidity 
• RS-232C serial port: 

- Baud rates: 1200,2400,4800,9600, 19200 
- Parity: none, even, odd 
-X-ON/X-OFF: on, off 
- Bit configuration: 7, 8 
-Stop bits: 1,2 

Documentation 

For further information on the operation of the PG-
1500, NEC provides the following documentation: 

• PG-1500 EPROM Programmer User's Manual 
• PG-1500 Controller Program User's Manual 

(IBM PC-based) 
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Package Drawings 



Package Drawings 

Section 6 
Package Drawings 

Package!Device Cross Reference 6-1 

1S-Pin Plastic DIP (300 mil) (A, C Outine) 6-3 

1S-Pin Plastic DIP (300 mil) (SA Outline) 6-3 

2O-Pin Plastic DIP (300 mil) 6-4 

24-Pin Plastic SOP (450 mil) 6-4 

2S-Pin Plastic SOP (450 mil) 6-5 

2S-Pin Plastic DIP (600 mil) 6-5 

2S-Pin Ceramic DIP (600 mil) 6-6 

2S-Pin Cerdip (600 mil) 6-7 

2S-Pin PLCC 6-8 

32-Pin SOP (525 mil) 6-8 

4O-Pin Plastic DIP (600 mil) 6-9 

40-Pin Ceramic DIP (600 mil) 6-10 

44-Pin PLCC 6-11 

52-Pin Plastic QFP 6-12 

6S-Pin Ceramic PGA (A Outline) 6-13 

6S-Pin Ceramic PGA (A-1 Outline) 6-14 

5S-Pin PLCC 6-15 

SO-Pin Plastic QFP 6-16 

132-Pin Ceramic PGA 6-17 

NEe 
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Package/Device Cross-Reference 

Package 

18-Pin Plastic DIP (300 mil) 
(A, C Outline) 

18-Pin Plastic DIP (300 mil) 
(SA Outline) 

20-Pin Plastic DIP (300 miO 

24-Pin Plastic SOP (450 mil) 

28-Pin Plastic SOP (450 mil) 

28-Pin Plastic DIP (600 mil) 

28-Pin Ceramic DIP (600 mil) 

28-Pin Cerdip (600 miO 

28-Pin PLCC 

32-Pin SOP (525 mil) 

40-Pin Plastic DIP (600 mil) 

40-Pin Ceramic DIP (600 mil) 

44-Pin PLCC 

Device, "PD 

7755C 
7756C 

7757C 
7758C 

77P56CR 

7755G 
7756G 
7757G 
7758G 
77P56G 

77522GU 

7720AC 
77C20AC 
77C25C 
77C3OC 
77P25C 

77P25D 

77P20D 

77C20ALK 

77C20AGW 
77C25GW 
77P25GW 

7759C 

72810 

77C20AL 
77C25L 
77C30L 
77P25L 

Package 

52-Pin Plastic OFP 

68-Pin Ceramic PGA 
(A Outline) 

68-Pin Ceramic PGA 
(A-1 Outline) 

68-Pin PLCC 

SO-Pin Plastic OFP 

132-Pin Ceramic PGA 

Package Drawings 

Device, "PD 

7759GC 

77P230R 

7781 OR 
77220R 
77220R-10 
77230AR 
7723OAR-003 
77P220R 
77P22OR-10 

77810L 
77220L 
77220L-10 
77P220L 
77P220L-10 

77501 GC-3B9 

9305R 
77240R 
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IS-Pin Plastic DIP (300 mil) (A, C Outline) 

l1em Millimeters 

A 22.86 max 

B 1.27 max 

C 2.54 (TP) 

o 0.50,.0.10 

F 1.2 min 

G 3.5,.0.3 

H 0.51 min 

4.31 max 

5.08 max 

7.62 (TP) 

L 6.4 

M 

N 0.25 

P 1.0 min 

* Item K to center of leads 
when formed parallel. 

P18C-100-3OOA,C 

Inches 

.900 max 

.050 max 

.100 (TP) 

.020 ~:~ 

.047 min 

.138,..012 

.020 min 

18 10 

t:::::::Ui 
I. 1 9.1 

A 

.170 max 

.200 max 

.300 (lP) 

.252 

.010 

.039 min 

IS-Pin Plastic DIP (300 mil) (SA Outline) 

11em Mlilimetera Inches 

A 22.86 max .900 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ,.0.10 020 + .004 
. -.005 

F 1.2 min .047 min 
G 3.2 ",0.3 .126 ",.012 

H 0.51 min .020 min 

18 10 

t:::::::] 
I. 1 9.1 

A 

4.31 max .170 max 

5.08 max .200 max 

K* 7.62 (TP) .300 (lP) 

L 6.7 .264 

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

P 1.0 min .039 min 

* Item K to center of leads 
when formed parallel. 

P18C-100-300SA 

Package Drawings 

49NR-606B (219~ 

D 
I 

49NR-507B (2192) 
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2O-Pin Plastic DIP (300 mil) 

Item Millimeters Inches 

A 25.4 max 1.000 max 

B 1.27 max .050 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ",0.10 .020 ~:gg~ 
F 1.2 min .047 min 
G 3.2 ",0.3 .126 ",.012 

H 0.51 min .020 min 

20 11 

t = = = ~-~ = = = :I I. 1 10.1 
A 

4.31 mlil< .170 max 

J 5.06 max .200 max 

K* 7.62 (TP) .300 (TP) 

L 7.35 .289 

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

P 1.0 min .039 min 

* Item K Ie center of leads 
when fonned paraUel. 

P2OC·tOO-3OOWA 49NM11B (11/91) 

24-Pin Plastic SOP (450 miQ 

hem Millimeters Inches 24 13 

A 16.51 max .650 max 

B 1.27 max .050 max 

C 1.27 (TP) .050 (TP) 

0 0.40 ",0.10 .016 ~:gg~ 

E 0.1 ~g:~ .004 ~:gg: 
F 2.5 max .099 max 

G 2.00 .079 

H 12.2 ",0.3 .480 ~:g1~ 
8.4 .331 

1.9 .075 

K 0.15 ~g:~ 006 + .004 
. -.002 

L 0.9 ",0.2 035 +.009 
. -.006 

M 0.12 .005 

P24GM·6Q-460A 49NR-613B (6/91) 
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28-Pin Plastic SOP (450 mil) 

Hem Mlllimllhlnl 1- 28 15 

A 19.05 max .750 max 
B 1.27 max .050 max 
C 1.27 (TP) .050 (TP) 

0 0.40 '" 0.10 .018 ~:~ 
E 0.1 ~g:~ 004 +.008 

· -.004 
F 2.5 max .099 max 
G 2.00 .079 

H 11.8 '" 0.3 485 +.012 
· -.013 

8.4 .331 

J 1.7 .0fJ1 

K 0.15 ~g:~ 008 +.004 
· -.002 

L 0.7 ",0.2 028 +.008 
• -.009 

M 0.12 .005 

j~et. B -l~D t 
~ f$j M @I E 

W ..... .........,.., 48NFWI23B (12f91) 

28-Pin Plastic DIP (600 mil) 

hem Millimeters Inches 

A 38.10 max 1.500 max 28 15 
B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.50 ",0.10 .020 ~:g~ 
F 1.2 min .047 min 

G 3.6 ",0.3 .142 ",.012 

H 0.51 min .020 min 
4.31 max .170 max 

J 5.72 max .226 max 
K* 15.24 (TP) .600 (TP) • L 13.2 .520 

M 0.25 ~g:~ .010 ~:g: 
N 0.25 .010 I. 14 .1 

A 

* Item K to center of leads 
when formed parallel. 

0 

P28C·1 OO-eOOA 1 49NR-5148 (6/91) 
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28-Pin Ceramic DIP (600 mil) 

Item MIllimeters Inches 

A 38.10 max 1.500 max 

B 2.54 max .100 max X 
C 2.54 (TP) .100 (TP) 

0 0.50 = .020 ::~~ 
28 15 
= -=-=. 

F 1.2 min .047 min 
G 3.5 =0.3 .138 = 

H 0.51 min .020 min 

3.80 .150 

5.08 max .200 max 

K* 15.24 (TP) .800 (TP) 

L 14.66 . 577 

M 0.25 =0.05 .010 ::~ 

'J'" 

I 
"\ 
./ + 

I z ~ . 
I 

y 

N 0.25 .010 

X 10.5 .413 

Y 9.2 .362 

Z 2.0 rad .079 rad 

............................................................................................................................................ 

I. 
A 

14 .1 

* Item K to center of leads 
when fonned parallel. 

K 

If 
L 

:11 

) }~ 
-li-

M 0-15' 

P28DW·1oo-eOOWA1 49NR·S16B {8/91)" 
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28-Pin Cerdip (600 mil) 

Item Millimeters Inches 

A 38.10 max 1.500 max 

B 2.54 max .100 max 28 15 

C 2.54 (TP) .100 (TP) 

D 0.50 .,0.10 020 + .004 
. -.005 

F 1.2 min .047 min 

G 3.5 .,0.3 .138 ., .012 

H 0.51 min .020 min 

3.80 .150 

5.08 max .200 max 

K' 15.24 (TP) .600 (TP) 

13.21 .520 

M 0.25.,0.05 . 010 ~:g~ 
I . N 0.25 .010 

S 7.62dia .300dia A 

• Item K to center of leads 
when formed parallel. 

K 

I'i' 
L 

JI 

t ]\~ -lI-
M 0-15 0 

W 
P28OW·100-600A • 49NR-6248 (2192) 
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2B-PinPLCC 

118m rIIlllmeIenI 
A 12.45 ,,0.2 

B 11.50 
C 11.50 
D 12.45 ,,0.2 

E 1.94 ,,0.15 

F 0.8 

G 4.4 ,,0.2 

H 2.8 ,,0.2 

0.9 min 

J 3A 
K 1.27 !!~ 

M 0.40 ,,0.10 

N 0.12 

P 10A2,,0.20 

Q 0.15 
T 0.8 r&d 

U 0.20 +0.10 
-0.05 

..... ...,.. 

32-Pln SOP (525 mil) 

118m Nlllllma1er8 Inchee 
A 20.61 max .812 max 
B 0.78 max .031 max 
c 1.27 [TPI .050 [TP) 

D 

E 0.05 :0.05 .002 ".002 
F 2.85 max .113 max 

Inches 
Ago" .008 

ASS 
ASS 
.490 ".008 

.078 ~:~ 

.024 

.173 ~:= 

.110 ~:gg: 

.035 ri'l 

.134 

.050 (rPl 

.018 ~:~ 

.005 

Al0 +.009 
-.008 

.008 

.031 lad 

008 +.004 
• -.002 

32 

G 

28 
1 

17 

NEe 

A 

B 

coornnn 

~ 
r'\ + 

P 
'-' c 

~ p 

D 

~~~ ~~~ 

G 2.7 .106 H 

~---~-~-;-;--:-~-,;-;-~ ~fI+J~------'~·14 
M 0.12.005 @] ~ 
S32GM~' 8311H10278 (1M1O) 
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4O-Pin Plastic DIP (600 mil) 

Hem Millimeters Inches 

A 53.34 max 2.100 max 

B 15.24 [TP) .600ffPJ 
C 13.2 .520 

0 5.72 max .225 max 
~ ~ 

E 4.31 max .170 max 

F 3.6±0.3 .142±.012 

G 2.54 max .100 max 

H 2.54[TP) .100 ffPJ 
I 1.2 min .047 min 

J 0.51 min .020 min 

K 0.50%0.10 .020±.004 

L 0.25 ~:~ .010~:~ 
~:::::::::::::::::::;I 

A 
M 0.25 .010 

Et3 W\'~ -:1 --If" ~L 
83\oO-614OB (6/89) P4OC-1000f100A 
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4O-Pin Ceramic DIP (600 mil) 

Item MIllimeters Inches 

A 53.34 max 2.100 max 

B 2.54 max .100 max 

C 2.54 (TP) .100 (TP) 

0 0.46 ±0.05 .018 ±.002 

F 0.92 min .036 min 
G 3.5 ±0.3 .138 ± .012 

H 1.0 min .039 min 
2.64 .104 

4.57 max .180 max 

K' 15.24 (TP) .800 (TP) I~ L 

L 14.93 .588 

M 0.25 ±0.05 .Q10 :::~ 
N 0.25 .010 

• Item K to center of leads 
when formed parallel. 

40 21 

~'+---------------~-----~~--------------+ .J 

I. 
A 

20 .1 

P400-100-eoOA 

6-10 
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44-PinPLCC 

Item Millimeters Inches 

A 17.5 ±O.2 .689 %.008 

B 16.58 .653 

C 16.58 .653 

D 17.5 ±O.2 .689 %.008 

E 1.94 ±O.15 .076 %.006 44 
0.6 .024 1 --£=!---H+---- ------8-c D 

G 4.4 ,,0.2 .173 %.008 

H 2.8 ,,0.2 .110 %.008 

0.9 min .035 min 

3.4 .134 

K 1.27 (!P) .050 (TP) 

M 0.40 ±O.10 .016 %.004 

N 0.12 .005 

P 15.50 ,,0.20 .610 %.008 

Q 0.15 .006 

T 0.8 radius .031 radius 

U 0.20 j:6g 008 +.004 
. -.002 

P44L·50AH 3/90 S3Yl-5SQ48 
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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; 
0,20 ,008 

1,0 (TP) ,039 (TP) 

K 1,8.0,2 ,071 ~:gg~ 

0,8 .0,2 ,031 ~:gg~ 

M 0,15 ~g:6g ,006 ~:gg1 
N 0,15 ,006 

P 2,7 ,106 

Q 0,1 .0,1 ,004 • ,004 

R 0,1 .0,1 .004 • ,004 Enlarged detail of lead end 

S 3,0 max ,119 max 

Q R 

P52GC-l0o-386 49NA-4938 (11191) 
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68-Pin Ceramic PGA (A Outline) 

Item Millimeters Inches 

A 27.94 ±0.4 1.100 ~:~:~ 
D 27.94 ±0.4 1.100 ~ :~:~ 
E 1.25 .049 

F 2.54 (TP) .100 (TP) 

G 2.8 ±0.3 .110 ~:~:~ 
H 0.5 min .019 min 

I 2.94 .116 

4.57 max .180 max 

K 1.2 ± 0.2 dia .047 ~:~ 

0.46 ± 0.05 dia .018 ~:~ 
M 0.5 .020 

T 3.0 rad .118 rad 

U 12.0 .472 

A 

I' u 
lIE . 'I Bottom View -

0 0 0 0 0 0 0 0 0 11 

I 
0 ® 0 0 0 0 0 0 0 ® 0 10 

/" I· '\ 
0 0 0 0 9 

~ 
+ 
I 
I 

0 0 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 

X68AW-100A 49NFH278 (2192) 
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68-Pin Ceramic PGA fA-1 Outline) 

118m Millimeters Inches 

A 27.94 ",0.4 1.100 ~:g1g 

D 27.94 ",0.4 1.100 ~:g1~ 
E 1.27 .050 
F 2.54 (TP) .100 (TP) 

G 2.8 ",0.3 .110 ~:g1~ 
H 0.5 min .019 min 

2.70 .106 

4.57 max .180 max 

K 1.2 '" 0.2 dia .047 ~:gg~ 

0.46 '" 0.05 dia .018 ~:gg~ 
M 0.5 .020 

Top View 

~I'----------A----------~'I 

X68R-100A-1 

6-14 

0 0 

0 ® 0 

0 0 

0 0 

0 0 

D 0 0 

0 0 

0 0 

0 0 

0 @ 0 

0 0 

L K 

NEe 

Bottom View 

0 0 0 0 0 0 0 11 

0 0 0 0 0 0 @ 0 10 

0 0 9 

0 0 8 

0 0 7 

0 0 6 

0 0 5 

0 0 4 

0 0 3 

0 0 0 0 0 0 @ 0 2 

0 0 0 0 0 0 0 

H G F E D C B A 
48NR-528B (2192) 
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68-PinPLCC 

Ii' 
A 

B 

CIC1C1C1C1C1C1C1 
Hem Mlllimete18 Inches 

A 25.2zO.2 .992",008 

B 24.20 .953 

C 24.20 .953 

D 25.2zO.2 .992",.008 

E 1.94zO.15 .076~::: 
F 0.6 .024 

G 4.4zO.2 .173~::: 58 

C D 

H 2.8zO.2 .110~::: 
0.9m;n .035 min 

3.4 .134 

K 1.27 [~ .050 [P! 

M 0.40zO.10 .016~::: 
N 0.12 .005 

P 23.12",0.20 .910~::: 
Q 0.15 .006 
T 0.8 radius .031 radius 

U O.2O~:~g 008 +.004 
. -.002 F 

G 

T --P (2100) 

P68L·50At-t 83YL-S56tB 
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Package Drawings 

SO-Pin Plastic QFP 

Item Millimeters Inches 

A . 17.2,.0.4 .fffl ,. .016 

B 14.0,.0.2 .551 ::~ 

c 14.0 ",0.2 .551 ::~ 
D 17.2,.0.4 .6n ,..016 

F 0.8 .031 

G 0.8 .031 

H 0.30,.0.10 .012 :::: 

0.13 .oos 
0.65 (TP) .026 (TP) 

K 1.6,.0.2 .063 ,..008 

L 0.8,.0.2 .031 :::l 
M 0.15 + 0.10 

, -0.05 
006 + .004 
. -.003 

N 0.15 .008 

P 2.7 .106 

Q 0.1 ,.0.1 .004 ,..004 
R 0.1 ,.0.1 .004 ,..004 

S 3.0 max .119 max 
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132-Pin Ceramic PGA 
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FIELD SALES OFFICES 
NORTHERN CALIFORNIA 
REGION 

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

WESTERN REGION 

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

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

200 E. Sandpointe 
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 

CENTRAL REGION 

1500 West Shure Drive 
Suite 250 
Arlington Heights, IL 60004 
TEL: 708-388-3600 
FAX: 708-577-9219 

Auto Sales & Tech. Ctr. 
Regent Court 
16800 Executive Drive 
Suite 143E 
Dearborn, MI48126 
TEL: 313-336-5225 
FAX: 313-336-7922 

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

7760 France Ave. So. 
Suite 1015 
Minneapolis, MN 55435 
TEL: 612-844-0209 
FAX: 612-844-0509 

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

CENTRAL REGION [cont] 

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

16475 Dallas Parkway 
Suit. 380 
Dallas, TX 75248 
TEL: 214-250-4522 
FAX: 214-931-11680 

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

12015 Park 35 Circle 
Suite 200.4 
Austin, TX 78753 
TEL: 512-832-1105 
FAX: 512-832-0739 

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 

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

NEe 

EASTERN REGION [coni] 

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

300 Westage Business Center 
8uit.200 
Fishkill, NY 12524 
TEL: 914-897-2101 
FAX: 914-897-2215 

8 Neshaming Interplex 
Suite 105 
Trevose, PA 19047 
TEL: 215-244-8196 
FAX: 215-244-9071 

One Windsor Plaza 
7535 Windsor Drive 
Suite B101 
Allentown, PA 18195-1014 
TEL: 215-391-9094 
FAX: 215-391-9107 
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CORPORATE HEA~QUARTERS 

401 Ellis Street 
P.O. Box 7241 
Mountain View, CA 94039 
TEL 415·960·6000 
TLX 3715792 

For literature, call toll-free 7 a.m. to 6 p.m. Pacific time: 
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