




















































































































































































































































































































































































































































































































































































































































































































































































ORDERING INFORMATION 

Semiconductor components are identified as follows: 

Example: 

M C 5 o L 4 

�~�-�-�-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�.�-�-�-�-�-�-�-�-�-�-�~�I�I� �~� ______ -,.-______ �~� 

I f' F ou r or Ive characters 
per device type 

Package Type 
B - Hermetic Package, Type B 
C - Hermetic Package, Type C 
o - Hermetic Package, Type 0 
M - Metal Can Package 
P - Plastic Package 
X - Unpackaged Device 

M - Indicates Military Operating 
Temperature Range 

Examples: 

Up to three character 
modifier for power, 
speed, processing, etc. 

P5101L 

C8080A2 

CMOS 256 X 4 RAM, low power selection, plastic package, commercial temperature range. 

8080A Microprocessor with 1.5 J.lS cycle time, hermetic package Type C, commercial 
temperature range. 

MD3604/C 

MC8080A/B 

512 X 8 PROM, hermetic package Type 0, military temperature range, MI L-STD-883 Level 
C processing. * 

8080A Microprocessor, hermetic package Type C, military temperature range, M I L-STD-883 
Level B processing. * 

Kits, boards and systems may be ordered using the part number designations in this catalog. 

The latest Intel OEM price book should be consulted for availability of various options. These may be 
obtained from your local Intel representative or by writing directly to Intel Corporation, 3065 Bowers 
Avenue, Santa Clara, California 95051. 

*On military temperature devices, B suffix indicates MIL·STD-883 Level B processing. Suffix C indicates MIL-STD-883 Level 
C processing. "5" number suffixes must be specified when entering any order for military temperature devices. All orders 
requesting source inspection will be rejected by Intel. 
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CUSTOMER EPROM 
ORDER FORM 

1702A/4702A/8702A Famil 
2708/8708/2704 Famil 

2716, 2758, 8741, 8748, 875! 
A 

Company Phone # 

Company Contact Date 

P.O. # Intel Device PIN 

All custom MOS EPROM orders must be submitted on this form. Programming information 
should be sent per the formats described in the Programming Instruction section of the Intel 
Data Catalog. Additional forms are available from Intel. 

MARKING 

The marking will consist of the Intel Logo, the product and package type (8 1702A), the 
4-digit Intel pattern number (WWWW), an internal manufacturing traceability code (XXYY), 
and the customer part number (Z .... Z). The customer part number is limited to a maximum 
of 9 digits or spaces. 

S# 

STD 

APP 

Date 

1702A MARKING 
EXAMPLE 

FLOPPY DISK 

For Intel Use Only 

DO B1702A 
XXYY 

D 
wwww 
Z .... Z L..-____ ---1 

Programming information may be sent on Intel Microcomputer Development System Floppy Disk. When using this input 
medium the floppy disk file name should be indicated in the Customer Part Number Section below. The type of floppy disk 
sent should also be indicated by checking one of the appropriate boxes: 

o Single Density 0 Double Density 

CUSTOMER PART NUMBER 

L 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

lL 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

! ! 

! I 

Customer PIN 
(Please F;II-In) 

I I 

L 

2. 

3. 

4. 

5. 

Floppy Disk File Name 
(Please Fill-In) 

6. LI -LI -L-L~~~~-L~~ 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14_ 

15. 

1 6. L.,.! ......l-! --'---'---'---'---'---'----'----'----' 

1 7. !L.,.......l-! ......l----L----L---'---'---'----'----'----' 

18. L! -LI ---L----L-~~-L--'---L.-L~ 
19. 

A2-2 

1. 

2. 

3. I 
4_ 

5. 

6. 

7. 

8. I 

9. 

10. 

11. 

12. 

13. 

14_ 

15. 

16. 

17. 

18. 

19. 

I 

I 

I ntel Pattern Number 
(Please Do Not Use) 

I I 



1-

2. 

3. 

4. 

5. 

6_ 

7. 

8. 

9. 

10. 

11. 

12_ 

13. 

14. 

15_ 

16. 

17. 

18_ 

19. 

20. 

CUSTOMER 8041,8048 ROM 
ORDER FORM 

C 

Company ____________________________ Phone# ____________________ ___ 

Company Contact Date ____________________ ___ 

P.O. # Package Type: 0 Plastic o Cerdip 

All custom 8041 and 8048 orders be submitted on this form. Programming information 
should be sent per the formats described in the Programming Instruction section of the Intel 
Data Catalog. Additional forms are available from Intel. 

MARKING 

All devices will be marked as shown at the right figure. The marking will consist of the Intel 
Logo, the product and package type (P8048), the 4-digit Intel pattern number (WWWW), a 
date code (XXYY), and the customer part number (Z .... Z). The customer part number is 
limited to a maximum of 9 digits or spaces. 

1 

8041,8048 

For Intel Use Only 

S# __________ __ 

STD __________ _ 

APP __________ __ 

Date ____________ __ 

D
O P8048 

XXyy 
wwww 
z .... z 

P8048 MARKING EXAMPLE 

FLOPPY DISK 

Programming information may be sent on Intel Microcomputer Development System Floppy Disk. When using this input 
medium the floppy disk file name should be indicated in the Customer Part Number Section below_ The type of floppy disk 
sent should also be indicated by checking one of the appropriate boxes: 

o Single Density 

CUSTOMER PART NUMBER 

Customer PIN 
(Please FiII·ln) 

I I 1. 

2. I I 

3. I I 

4. 

5. 

6_ 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

I I 19. 

20. 

Floppy Disk File Name 
(Please Fill·1 n) 

I I 

A2-3 

o Double Density 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

I I 

I I 

I I 

I I 

I I 

I I 

Intel Pattern Number 
(Please Do Not Use) 



. + _I® In"e- INTEL CORPORATION, 3065 Bowers Avenue, Santa Clara, California 95051 (408) 987-8080 

CUSTOMER 8021 ROM 
ORDER FORM 

Company _____________________ _ Phone No. ________________ __ 

Company Contact _______________ _ Date _________________ __ 

P.O. No. __________________________ __ 
Package Type: 0 Plastic o Cerdip 

All custom 8021 orders must be submitted on this form. Programming information should be 
sent in the form of computer punched cards or punched paper tape per the formats described 
in the Programming Instruction section of the Intel Data Catalog. 8748's may also be used to 
input programming information for the 8021. Additional forms are available from Intel. 

MARKING 

All devices will be marked as shown at the right figure. The marking will consist of the Intel 
Logo, the product and package type (P8021), the 4·digit Intel pattern number (WWWW), a 
date code (XXYY), and the customer part number (Z .... Z). The customer part number is 
limited to a maximum of 9 digits or spaces. 

CUSTOMER PART NUMBER 

Customer PIN 
(Please Fill-In) 

I/O Mask Options 

For Intel Use Only 

S No. ____________ _ 

STD ______ _ 

APP ______________ _ 

DATE __________ _ 

wwww • 
I 

P8021 

XXYY z .... z 

P8021 MARKING EXAMPLE 

Intel Pattern Number 
(Please Do Not Use) 

Specify the desired connection for each I/O line on Port 0 and for the T1 input by marking only one box for each pin. 

PIN 

POO 4 

P01 5 

P02 6 

P03 7 

P04 8 

P05 9 

P06 10 

P07 11 

T1 13 

OPTION 
1 2 

Port 0: 

T1: 

Option 1 deletes the pullup resistor on the I/O line 
providing true open drain outputs. 

Option 2 includes the pullup resistor on the I/O line 
providing a quasi-bidirectional line. 

OPtion 1 deletes the pullup resistor for use as a zero 
cross detection input. 

Option 2 includes the pullup resistor for use with an 
external switch or standard TTL. 

. .A24 

OPTIONAL PULLUP RESISTOR 

OPTIONAL PULLUP RESISTOR 



· + _I® In'el INTEL CORPORATION, 3065 Bowers Avenue, Santa Clara, California 95051 (408) 987-8080 

CUSTOMER 8022 ROM 
ORDER FORM 

J 

Company ____________________________ _ Phone No. ______________________ __ 

Company Contact _____________________ _ Date _________________________ __ 

P.O. No. __________________________ __ Package Type: 0 Plastic o Cerdip 

All custom B022 orders must be submitted on this form. Programming information should be 
sent in the form of computer punched cards or punched paper tape per the formats described 
in the Programming Instruction section of the Intel Data Catalog. B755's may also used to 
input programming information for the B022. Additional forms are available from Intel. 

MARKING 

All devices will be marked as shown at the right figure. The marking will consist of the Intel 
Logo, the product and package type (PB022), the 4-digit Intel pattern number (WWWW), a 
date code (XXYY), and the customer part number (Z .... ZL The customer part number is 
limited to a maximum of 9 digits or spaces_ 

CUSTOMER PART NUMBER 

Customer PIN 
(Please Fill-In) 

I/O Mask Options 

For I ntel Use Only 

S No. _____________ _ 

STD ______ _ 

APP _____________ _ 

DATE ____________ _ 

C 
P8022 WWWW 

~ XXYY Z .... Z 

P8022 MARKING EXAMPLE 

Intel Pattern Number 
(Please Do Not Use) 

Specify the desired connection for each I/O line on Port 0 and for the Tl input by marking only one box for each pin. 

PIN 

POO 10 

P01 11 

P02 12 

P03 13 

P04 14 

P05 15 

P06 16 

P07 17 

T1 19 

OPTION 
1 2 

Port 0: 

T1: 

Option 1 deletes the pullup resistor on the I/O line 
providing true open drain outputs. 

Option 2 includes the pullup resistor oro the I/O line 
providing a quasi-bidirectional line. 

Option 1 deletes the pullup resistor for use as a zero 
cross detection input. 

Option 2 includes the pullup resistor for use with an 
external switch or standard TTL. 
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OPTIONAL PULLUP RESISTOR 

OPTIONAL PULLUP RESISTOR 



I. PROM AND ROM INPUT FORMATS 

A. Acceptible Formats 

Intel can accept programming and masking information for PROMs, EPROMs, or ROMs in the form of floppy disk, punched 
paper tape, a master device from which to copy, or computer punched cards. The allowable formats are given in Table 1. The 
preferred formats for the paper tape and computer card input media are the Intel Intellec Hex and BPNF since these formats 
are defined to allow detection of errors. 

It is desirable that two, preferably different, input media for each customer code be sent so Intel can perform a code verifica
tion to detect any errors between the two inputs. This procedure, if followed, can avoid errors due to a mispunched tape/card 
or sending a defective or improper master device. 

All orders must be accompanied by a customer PROM/ROM order form. A copy of the form is contained in this section and 
additional copies are available from Intel Literature Department, 3065 Bowers Ave., Santa Clara, California 95051. 

Table I. Acceptable Formats 

Floppy Disk Paper Tape Computer Card Master Device 

o Intel Microcomputer • InteJlec Hex • Intellec Hex • Same Density and 
Development System Pin Compatible 
Single or Double • BPNF • PN to Device which 
Density Disk is to be Pro-

• Hex grammed. 

A 1. Logic Levels 
All data field for Intel's EPROMs/PROMs/ROMs are positive logic. The only exceptions are the 4001 and 4308 ROMs which 
use negative logic. For the 4001/4308, an "0" is a high output and a "1" is a low output. Consequently, because the BPNP 
format specifies the voltage level at the output of the device, it is necessary to input an "0" and" 1" in the 4001/4308 in
struction code as a "P" and "N" respectively. However, for the Hex format, the 4001/4308 input should be specified accord
ing to the instruction code logic state, i.e., a "1" or "0." The below example shows the corresponding input for 4001 instruc
tion codes. For comparison, the input for an 8080A is also given as an example. 

1. 4001 Instruction Code 

4001 4001 Intellec Hex 
BPNF 

Instruction Instruction Or Non-Intellec Input 
Mnemonic Code Hex Input 

Nap 0000 0000 00 BPPPPPPPPF 

WRM 1110 0000 EO BNNNPPPPPF 

2. 8080A I nstruction Code 

Intellec Hex 
Instruction Instruction Or Non-Intellec BPNF 
Mnemonic Code Hex Input Input 

JMP 1100 0011 C3 BPPNNNNPPF 

Push D 1101 0101 D5 BPPNPNPNPF 
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B. Paper Tape Format 

The paper tape which should be used is 1" wide paper using 7 or 8-bit ASCII code (such as a Model 33 ASR Teletype pro
duces). The three paper tape formats which should be sent are described in Sections 81 through 83. 

B1. Intellec Hex Paper Tape Format 

In the Intel Intellec Hex Format, a data field can contain either 8 or 4-bit data. Two ASCII hexadecimal characters must be 
used to represent both 8 and 4-bit data. In the case of 4-bit data, only one of the characters is meaningful and must be 
specified on the Intel PROM/ROM Order Form. 

Preceding the first data field and following the last data field there must be a leader/trailer length of at least 25 null charac
ters. Comments (except for a colon) may be placed on the tape leader. 

The format described below is readily generated by the Intel Intellec Microcomputer Development System or by systems 
programmed by the user. 

1. RECORD MARK FIELD: Frame 0 

The ASCII code for a colon (:) is used to signal the start of a record. 

2. RECORD LENGTH FIELD: Frames 1 and 2 

The number of data bytes in the record is representated by two ASCII hexadecimal digits in this field. The high-order 
digit is in frame 1. The maximum number of data bytes in a record is 255 (F F in hexadecimal). An end-of-file record 
contains two ASCII zeros in this field. 

3. LOAD ADDRESS FIELD: Frames 3-6 

The four ASCII hexadecimal digits in frames 3-6 give the address at which the data is loaded. The high-order digit is in 
frame 3, the lower-order digit in frame 6. The first data byte is stored in the location indicated by the load address; 
successive bytes are stored in successive memory locations. This field in an end-of-file record contains zeros or the start
ing address of the program. 

4. RECORD TYPE FIELD: Frames 7 and 8 

The two ASCII hexadecimal digits in this field specify the record type. The high-order digit is in frame 7. All data 
records are type 0; end-of-file records are type 1. Other possible values for this field are reserved for future expansion. 

5. DATA FIELD: Frames 9 to 9+2* (record length)-1 

A data byte is represented by two frames containing the ASCII characters 0-9 or A-F, which represent a hexadecimal 
value between 0 and FF (0 and 255 decimal). The high-order digit is in the first frame of each pair. If the data is 4-bit, 
then either the high or low-order digit represents the data and the other digit a" the pair may be any ASCII hexadecimal 
digit. There are no data bytes in an end-of-file record. 
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83. Non-Intellec Hex Paper Tape Format 

For the non-Intellec Hex Format, a data field can contain either a or 4-bit data. Two ASCII hexadecimal characters must be 
used to represent both a and 4-bit data. In the case of 4-bit data, only one of the characters is meaningful and must be 
specified on the Intel PROM/ROM Order Form. 

Parity is allowed; however, it is not checked. Preceding the first data field and following the last data field there must be a 
leader/trailer length of at least 25 null characters or rubout punches. 

The format requirements are as follows: 

1. The start of the first data field is indicated by a colon. After the last data field, a semicolon must be punched to indi
cate the end. All data fields are to be punched in consecutive order, starting with data field OOH (all addresses lowl. 

2. Two hex characters must be used to represent the data field of both N word x a-bit and N word x 4-bit devices. For an 
8-bit data field, the high order data is represented by the left justified character of the pair. Either character of the pair 
may be used to represent the word field of a N word x 4-bit device, however, it must be consistent throughout the word 
field. The other character may be any hex character. 

A field of "don't care" data is allowed. Data after a field of "don't care" will be programmed starting at an address 
location enclosed in parentheses. In the following example, data is entered in addresses OOH to 05H, followed with 
"don't care" from addresses 06H to 25H, data being entered again starting at address location 26H, and followed with 
"don't care" data to the last address location. . 

y: ?OF2145100FFI ~6)11780890F11~ 

r--------~~~---~I LI --~~----------I 
I 

Start Character Data Fields from 
Address OOH to OSH 

Address Location 
where Data is to be 
Programmed 

Data Fields from 
Address 26H to 2AH 

End Character 

3. The x character may be used to rubout any erroneous character(s). The # character may be used to rubout an entire 
line up to the previous carriage return. 

4. Spaces are allowed only between separate word fields. 

5. After each 72 characters, a carriage return followed by a line feed should be punched to allow a print-out of the tape. 

6. Comments must be placed only between the tape leader and the start of the first data field. 

C. Computer Punched Card Format 

The following general format is applicable to the programming information sent on computer punched cards: 

1. An 80 column Hollerith card (interpreted) punched on an IBM 026 or 029 keypunch should be submitted. 

2. A single deck must consist of a Title Card followed by the data cards. There will be N/8 or N/14 data cards for N words 
x a-bit and N words x 4-bit devices, respectively, in the PN format. 

For the Intellec Hex format, there will be N/32 data cards for both N words x 8-bit and N words x 4-bit devices, and 
one end of file card. 

C1. Intellec Hex Computer Punched Card Format 

Two hex characters must be used to represent data for both a N word x 8-bit and N word x 4-bit device. For the latter, only 
one of the characters is meaningful and must be specified on the Intel PROM/ROM Order Form. The entire data field for all 
bits must be punched even if it is "don't care". 

DECIMAL NUMBER INDICATING 
THE TRUTH TABLE NUMBER 

I ... ... 

CUSTOMER'S 
DIVISION OR 
LOCATION 

- .... -:,'10' \'\.' 

111111111 
I II 

NO. OF OUTPUTS 1 
4 or 8 

INTEL 
PIN '"'~"il 

I 

I 

~ ~ ~ ~! ~~! ~ ~ III.~:, ~ I I, I.! e .~ I.~, ~,~ ~ ~ ~ ~ ~! ~~! ~~! ~~! ~.~,!.!!~ !!~, I ~.~.!!! ~ !~'~~'~~J!!'~! !!'. ~ ~:!,'.I, ~:. G.,,! 
I I I I I 1 ' Itt , r 1 : I ' I I I I I I I I I I , I 1 1 1 ~ 1 1 I II 111 I 'II II I IT: I I I 1 1 I I I I t I I I , 1 , 1 1 I I I I 1 I I I I I 1 I 

111111111111;1111111""l1111"'llI"":111111111illlll """,,11111111111111;11 

1IIllJ11IJIJIIIJJ111JIIJIIIIllllJJ111lJJII1JI1IJIJIJJIIllJJlI1JJJllII111lll)!111 

444466661111"",""'1111'1"""'1111"11'1'1'1,1111""'4411"'11111.,,""11 

\ ~ ~ \ \ i S \ il \1 i \ SUI i) \ S ~! i i \ SIS \ I' li S liS I '111111 \ 111II1I11111111111 j 1I1II1I1II S! II 

, I , I , , , IIIIII , ill I II I 'I' IIII1I1111 , II , ""111 , , 11111 , IIII1 , , , ~ , , , , IIIIIIII " I , II 

IIJI:I';',III;III1"!//'I""',I"''''''''''II/'''''''/1I1//;j/iI1i: 

111111111111111111111111111111111111111111111111111111111IIIIIIill'!!,'"IIIII" 

'" ~ ~!"! ~~" ~I ~!~ ~~,~. '.~~, t., ~H~ n, '.HH~l! !.~.~.~!! !!.I'~. ',',~ ~ t ',I. t.j J' ~;~.' ,~.'," ~ I ~ t ~; ~" 
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Column 

1 
2-3 

4-28 
29-30 
31-50 
51-52 
53-61 
62-63 
64-72 

Punc,", a T 
Blank 

D.t. 

Customer Company Name 
Blank 
Customer's Company DivisIon or location 
Blank 
Customer Part Number 
Bla.,k 
Punc,", the Intel 4·digit bas.c part number and 

In ( ) the number of output bits; e.g., 2708 
181. 2316181, or 3605141 

73-74 Blank 
75-76 C,",.p number for ROMs with programmable 

ch.p select inputs. If not applicable, leave 
blank. 

77-78 Blank 
79-80 Punc,", a 2·digit decimal number to indicate 

trut,", table number. The first truth table 
will be 00, second 01, third 02, etc. 



a. N word x 8·bit device 

b. N word x 4-bit device 

Column 

2-3 

4-7 

8-9 

10-73 
75-75 
76-78 
79-80 

Data 

Record mark: A colon is used to signal the 
start of a record. 

Record length: This is the count of the actual 
data bytes in the record. Column 2 con
tains the high order digit of the count, 
Column 3 contains the low order digit. A 
record length of zero indicates end of file. 
All frames containing data will have a 
maximum record length of 10HEX bytes 
(16 decimal). 

Load address: The four characters starting 
addresses at which the following data will 
be loaded. The high order digit of the load 
address is in Column 4 and the low order 
digit is in Column 7. The first data byte is 
stored in the location indicated by the load 
address. Successive data bytes are stored in 
successive memory locations. ROMs con
taining more than 16 bytes of data will use 
two or more records or cards to transmit 
the data. Although the load address for the 
beginning record need not be 0000, each 
subsequent load address should be "1 OH II 
(16 decimals) greater than the last. 

Record type: A 2-digit code in this field speci
fies the type of this record. The high order 
digit of this code is located in Column 8. 
Currently, all data records are type O. End
of-file records will be type 1; they are dis
tinguished by a zero RECORD LENGTH 
field (see above). Other possible values for 
this field are reserved for future expansion. 

Data 
Checksum: Same as paper tape format. 
Blank 
Punch same 2-digit decimal number as in Title 

Card. 

This format is identical to the previously documented 8-bit hexadecimal format with the following exceptions: 

Column Data 

10-73 Each memory location is represented by two 
columns containing the characters 0-9, 
A-F. Since this is 4-bit data, the user must 
indicate which character of each pair is to 
be used as valid data. A single deck must be 
submitted without mixing first and second 
characters of the pair. 
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C2. PN Computer Punched Card Format 

A word field consists of only P's and N's. A punched P will result in an output high level and a punched N in an output low 
level. The Band F characters, unlike the paper tape format, are illegal characters. The entire data field for all bits must be 
punched even if it is "don't care". The data field must begin in consecutive order, starting with address 0 (all addresses 
logically lowl. 

DECIMAL NUMBER INDICATING 

THE TRUTH TABLE NUMBER 

TITLE CARD 
DESIGNATION 

1 CUSTOMER'S 
COMPAN; NAME 

CUSTOMER'S 
DIVISION OR 
LOCATION 

NO. OF OUTPUTS j 
4 or 8 

INTEL 
PIN ~UST;:ER'il 

, .~ '-'_ ,". -.' :'-" C"" ~c~,..· 

I II II I 
III III 

~ ,,'1 ':; ~-:~. ,',II·: \. :"l. J ~ 

111111111 

I I I 

(a-:. 
I 

I 
ICC 0 0 III 0 " " 0 0 I ~ 0 0 0 ~. 0 0 0 0 0 no" 0 0 0 0 0 0 I 0 ~ I 0 0 0 0 0 0 0 0 J 0 0 0 0 0 n n ~ 0 ~ , ~ 0 0 ~ n 0 0 n n r , I' 0 cor, 0 , ell 
I • t • , • ' •• 'f " '. ' ' •• ~ •• '" ." I' I: ,',:\ II:' I' .t J~ " I; Jl I' 1\ '" .' " It .. 0" '1 OJ" II" 0" Of I':", ); '. '" " "" • , ... I' t. I.'" .", \II" 10 I' -. ",' ',", " " , . .', " .. 

II I . I I I I I 1111 I : 11 I I I I I II I I 1111 II I I I I I I I I I I I I II; I I I I I I I I I I I II I I I II I I I I II I I I I I I I I I 

Ill; 111111111111; 1111111111; 11111l111111111; Ii; 11; II;; I;; 1111 I 1; Ill];;; 1111: I;;? 

I) ': ) J ) ) 1 11 )111 ) ))1))1) ; ) 1 )) 1 J )) llll)l) )lIll) ) I) I))) n ) )) ) '11)) jJ ) 'II) 1) ) 1 ) I ' ) ) ) 

•••• , ••• , , , •• , •••••••••• , •••• c • , •••••••• , • , •• , ~ , , , , ••••••••• , .' , • ( , J ~ C I , ••• l l : l 4 

1111 I I111111 I 11I111 \ I \ I I I \ III I111111111 II 111I ; III \ I \ \ ; ; ; ~, I \ I I \ II ; \ \ \ \ ; II \ 1\ '. \ I ; I 

III" i" I, J I, I I1I1 J 111111; 11111111111111111111111111 J 115' I' \ I \ 1'1'1 1'111'1 r, \, \ C I 

j:I':llil11;1i/jjjI17111111111111111111111111111111Iii "i171;,'lil:7j','i!j'11Ii7;ii 

\ ~ • _ , 'I' , !!' • ! • ! , , • ! I ! ! • ! ! II II ! ! ! ! II ! ! ! 8 I 8! ! ! ! ! ! II , • , ! P , P • ~ , - , , : t f· , , , • ,III' •• I • • 

Title Card Format. 

For a N words X 4·bit organization only, cards 2 and 

those following should be punched as shown. Each card 

specifies the 4-bit output of 14 words. 

LSB-

DECIMAL WORD 
ADDRESS BEGINNING tJlSB I 

DECIMAL NUMBER 

INDICATING THE 

TRUTH TABLE NUMBER 
EACH CARD 14 DAT~ FIELDS I 
~~------------------~------~~--------- ,l, 

1111 1111 1111 1111 1111 1111 1111 1111 lUI 1111 1111 1111 1111 1111 

~~~ ~~ ~ ~ ~ ~ ~;' ~ r:~}.~.~,~.~~;~: .~:~~ ~;~ ,~!~ ~ ~~! ~: ~: ::.~ ~:;;.:~ .~~.~;:.~\~ ~;I~~; :,~: ~:: :._~~,~ ~: ~~:~,: ~.~, ~~; : ~ : ~~ 
1111111:11 11 1111:11 11 111111111111111111111111111111111I1I111I11111111II1I1I1111I 

I 11111; 11 i 111 i 111111111 i: 1111111111 1 1111 1 1111; 11111;: 1: 111111 i 1;:: 111 1 III 1 11111 1 
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Column 

1 
2-3 

4-28 
29-3Q 
31-50 
51-52 
53-61 
62-63 
64-72 

73·-74 
75--76 

77-·78 
79-80 

Punch iI T 
Blank 

Data 

Customer Company Name 
Blank 
Customer's Company Division or location 
Blank 
Customer Part Numb.!r 
Blank 
Punch the Intel 4.di!lit basic part numbp.r and 

in ( ) the numh':r (.1 outpul I)its; e.g., 2708 
(8),2316 (8), nr 3605 (4) 

Blank 
Chip number 101 ROM$ with prO!Jrillllmahl.; 

chip select i11nulS. If 11t't <1pplicablc, Icavf! 
blank. 

Blank 
Punch iI 2·d i!)it dp.cimill I"-Imber to indicat·; 

truth tal)I!! number. The fir~t truth table 
will be 00, s'.!colld 01. third 02, '!\C. 

Column D.ta 
-------1--------- ---------------------~ 

1-5 Punch the 5 digit decimal equivalent of the 

6 
7-10 
11 

12-15 
16 

17-20 
21 

22-25 
26 

27-30 
31 

32-35 
313 

37-40 
41 

42-45 
46 

47-~0 

51 
52-55 

56 
57-60 

61 
62-65 

66 

binary coded location which bepins each 
card. The addre~$ is right justified, i.e., 
"~t"''', 00"14, OO!.J2B, etc. 

Blank 
Data Fi~ld 
BlanJ.: 
Data FIeld 
Blank 
Data Field 
Blank 
Data "'ield 
Blank 
Data Fi~ld 
Blank 
Datil Field 
Blank 
Data Field 
Blank 
Data FI,!ld 
Blank 
Data Field 
Blank 
Data FJeld 
Blank 
Data Field 
BlanJ.: 
Data Field 
~Iank 

67-70 Data Fif!ld 
71 Blank 

7'2-75 . r.'ala Field 
76-78 ; I3 lank 
79-80 . Punch Sillne 2 digit ,jf!d,",,1 "\Im~r as In 

titlf!C<lrtf. 



For a N words X 8-bit organization only, cards 2 and 
those following should be punched as shown. Each card 

specifies the 8-bit output of 8 words. 

MSB _LSB-

DECIMAL WORD 
ADDRESS BEGINNING 
EACH CARD 

DECIMAL NUMBER 
INDICATING THE 

8 DATA FIELDS TRUTH TABLE NUMBER 
,L, n 

11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 

~ ~ ~ ~ ~ ~ ~ ~ ~,~ 0 ~ ,0 I~'~'~'~'~ '~,~,~ )~'I~I~'~ !,~ ~ ~ ~ l~ ~ ~ ~ ~ ~~ ~ ~~~, ~I~l~' ~\~IO, ~'~I~)~' ~ ~)~~\~~. !~~~, ~'~I~~\~~'~I~1 ~I ~, ~, ~I~' ~\ ~ ~,~'~! 
11111111111111111111111111111111111111111111111111111111111111111111111111111111 

22222121121122222222221111111111222212111221111211121221122112211121211211221111 

J J J J J J J J J J J J J J J J J J J J I J J J J ~ J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

.444H ...... II.4I." ..... " .. "", " ... e ................ " ..................... . 

\ \ II I 1111111111 I II IIII~ I; 11111.».1,111; II II Illi I I 1111111 I 1111111111111111111 II I 

n ~ 6, E \! 6 66 6 6 b 6 6' 6 6 6 66 E" 6 t bE 16 t; 6. 60 60 6" 6' 6 6",;;' 60";; E;;ii;;; 6 6;S 6;. 6E E6 6 6. 

11111111' 1 .. " " " : 1111 i 1 : 11111: 11111111111111111111111111111111111111111111111 111 : 1 

8' 8 9 8 i i 18 P f. t iii i 8 8 8 i 8 i 8886 i!' 8 8 8 i 188 8 8 8 8 8 8 8 i 88888 i 88 e! 8 8 88 8 i 5 Be 9 8 8 e 8 8 8 E i i Di 8 8 i i! 

n 1 , U ~ ; 'd Q Q Q n J '; ] 9 ~ 9 ~ Q S Q ~ , ~ ~ ~ G Q n n 9 99 99 9 99 9 9 9 9 9 n 1 3 91 1 ~ ~ 1 ~ ; l ~ 1 i q 9 q P 9 , I q ~ q 9 n q 9 
, . " '- " .. ',.' " '." .. """'".,,"""""'.',.. '. "".. .. .. 

D. Custom PROM/ROM Order Forms 

Column Data 

1-5 Punch the 5 digit decimal equivalent of the 
binary coded location which begins each 
card. The address is right justified, I.e., 
00000, G0008, 000 16, etc. 

6 Blank 
7-14 Data Field 
15 Blank 

16-23 Data Field 
24 Blank 

25-32 Data Field 
33 Blank 

34-41 Data Field 
42 Blank 

43-50 Data Field 
51 Blank 

52-59 Data Field 
60 Blank 

61-68 Data Field 
69 Blank 

70-77 Data Field 
78 Blank 

79-80 Punch same 2 digit decimal number as in 
title card. 

All orders for PROMs/ROMs which are to be electrically or mask programmed at Intel must be submitted with the order 
forms shown on the following pages. Additional forms are available from Intel Literature Department, 3065 Bowers Ave., 
Santa Clara, California 95051. 

The order forms for the individual PROMs/ROMs are listed in Table II below. 

Table II 

PROM/ROM Order Form 
Part Number Number 

MaS EPROMs A 

8741,8748,8755 A 

2316E,8316A,8316AL,2616 B 
2332,2364 B 
8041,8048 C 
2608,8308 D 

8355 E 
Bipolar PROMs F 
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II. MOS EPROMs 
A. Erasure Procedure 

As stated in the EPROM related data sheets, the recommended erasure procedure to use with EPROMs is to illuminate the 
window with a UV lamp which has a wavelength of 2537 Angstroms (A). The data sheets specify a distance of 1 inch and 
erase times of 10-45 minutes, depending on the type of device and UV lamp. Actually, the amount of time required to erase 
a device can be concisely stated in terms of the amount of UV energy incident to the window, expressed in Watt·seconds per 
square centimeter (W·sec/cm2 ). Table III lists the required integrated dosgae (UV intensity X exposure time) for the EPROMs 
currently in production by Intel. 

Table III. Required Erase Energy for Device Types 

Device Type 2537A Erase Energy 

1702A/4702A 6 W-sec/cm2 

2708/8708 15 W-sec/cm 2 

2716 15 W-sec/cm 2 

8748 15 W-sec/cm2 

8755 15 W-sec/cm2 

The erase energy expressed in Table III includes a guard band to ensure complete erasure of all bits. It is not sufficient to 
monitor "first bit" erasure to determine erasure time, as some other bits in the array may not be erased. 

A 1. UV Sources 

There are several models of UV lamps that can be used to erase EPROMs (see Table IV). The model numbers in the table refer 
to lamps manufactured by Ultra Violet Products of San Gabriel, California. In addition, there are several other manufacturers, 
including Data I/O (Issaquah, Wash.), PROLOG (Monterey, Calif.). Prometrics (Chicago, 111.), and Turner Designs (Mt. View, 
Calif.). The individual manufacturers should be consulted for detailed product descriptions. Also shown in the table are 
typical erase times for various combinations of Intel PROMs and lamp intensities. 

Table IV. 

Minimum Erase Time for Indicated Dosage 
Without a Filter Over the Bulb 

Model Power Rating 6 W-sec 15 W-sec 
1702A, 2708,8708,8755 
4702A 2716,8748 

R-52 13000 pW/cm2 7.7 min 19.2 min 

S-52 12000 pW/cm2 8.3 min 20.7 min 

S-68 12000 pW/cm2 8.3 min 20.7 min 

UVS-54 5700 pW/cm 2 17.5 min 43.8 min 

UVS-11 5500 pW/cm2 18.2 min 45.6 min 

According to the manufacturers, the output of the UV lamp bulbs decrease with age. The output of the lamp should be 
verified periodically to ensure that adequate intensities are maintained. If this is not done, bits may be partially erased which 
will interfere with later programming and/or operation at high temperature. 

For lamps other than those listed, the erase time can be determined by using a UV intensity meter, such as the Ultra Violet 
Products Model J-225. When a meter is used, the intensity should be measured at the same position (distance from the lamp) 
as the EPROMs to be erased. This will require careful positioning to insure that the sensor will receive the same amount of 
UV light that the window of the EPROM will receive. 

The sensors used with most UV intensity meters show reduced output with constant exposure to UV light. Therefore, they 
should not be permanently placed inside the erasure enclosure, they should only be used for periodic measurements. 

A2-12 



MICROCOMPUTER AND MEMORY COMPONENT 
SALES AND MARKETING OFFICES 

3065 Bowers Avenue 
Santa Clara, California 95051 
Tel: (408) 987-80BO·· 
TWX: 910-338-0026 
TELEX: 34-6372 

u.s. AND CANADIAN SALES OFFICES 
ALABAMA CONNECTICUT 
Glen White Associales Intel Corp. 
7844 Horseshoe Trail Peacock Alley 
Hunts .... ille 35602 1 Padanaram Road, Suite 146 
Tel: (205)683-9394 Danbury 06810 

ARIZONA 
T81:(203)792-8366 
TWX: 110-456-1199 

Intel Corp. 
8650 N. 35th Avenue FLORIDA 
Phoenix 65021 Intel Corp, 
Tel: (602)242-7205 1001 N.W. 62nd Street, Sulle406 

Ft.Lauderdale33309 
CALIFORNIA Tel: (305) 771-0600 
Intel Corp. TWX: 510-956-9407 
15335 Morrison Intel Corp. 
Sulle345 ~~ra~~~~~~~~ Street, Suite 105 Sherman Oaks 91403 
(213)986-9510 ~~~~~~:;:'-:i19; TWX: 910-495-2045 
Intel Corp.- ILLINOIS 
~~~t;-1 ~~Ques Ave. Inial Corp.-

Sunnyvale 94086 900 Jorie Boulevard 

Tel: (408) 738-3870 Suite 220 

roX: 910-339-9279 Oakbrook 60521 
roX:910-338-0255 Tel: (312)325-9510 

Mac-I 
TWX: 910-651-5881 

2576 Shattuck INDIANA 
Suite 4B Electro Reps Inc. 
Berkeley 94704 941 E. 661h Street 
Tel: (415)843-7625 Indianapolis 46240 
Mac-I Tel: (317)255-4147 
P.O_Box1420 TWX: 810-341-3217 
Cupertino 95014 Electro Reps Inc. 
Tel: (408) 257-9880 3402 N. Anthony Blvd. 
Earle Associates, Inc. FI.Wayna46802 
4805 Mercury Street Tel: (219) 482-2388 
Suite L 

IOWA S8n Olego 92111 

~~~79\4J.~Jt~:J 
Technical Reprasentatlves, Inc. 
St. Andrews Building 

Mac-I 1930 SI. Andrews Drive N.E. 

P.O. Box 8763 Cedar Rapids 52402 

Fountain Valley 92708 Tel: (319) 393·5510 
Tel: (714)839-3341 KANSAS 
Mac-I Technical Representatives,lnc. 
20121 Ventura Blvd. 8245 Nieman Road,Suite #100 
Suite 240E Lenexa 66214 
Woodland Hills 91364 Tel: (913) 888-0212, 3, & 4 
Tel: (213) 347-5900 TWX: 910-749-6412 
TWX: 91Q-494-..966 
Intel Corp.- MARYLAND 
1651 East 4th Street Glen White Associates 
Suite 150 57 West Timonium Road 
Santa Ana 92701 Timonium 21093 
Tel: (714)835-9642 Tel: (301)252-6360 
TWX: 91Q-S95-1114 

~~~;~r~'i~onlum Road 
COLORADO Suite 307 
Intel Corp. Timonium 21093 
6000 East Evans Ave. Tel: (301)252-7742 
Bldg. 1, Suite 260 TWX: 710-232-1807 
Denver 80222 
Tel: (303)758-8086 
roX:91Q.-!il31-2289 

EUROPEAN MARKETING OFFICES 
BELGIUM 
Intellntematlonal
RueduMoullnAPapler 
51-Bolte 1 
B-1160 Brussels 
Tel: (02) 660 30 10 
TElEX: 24814 

FRANCE 
Inlel Corporation, S.A.A.l.-
5 Place de laBalance 
SlI1c 223 
94528 Rungis Cedex 
Tel: (01) 687 22 21 
TelEX: 270475 

ORIENT MARKETING OFFICES 
JAPAN 
Intel Japan Corporation-
Flower Hill-Shlnmachl East Bldg. 
1-23-9, Shlnmachl, Setagaya-ku 
Tokyo 154 
Tel: (03)426-9261 
TELEX: 781-28426 

TAIWAN 
Taiwan Automalion Co.-
2nd Floor, 224 
Nanking East Road 
Section 3 
Taipei 
Tel: (02) 7710940-3 
TELEX: 11942 TAIAUTO 

INTERNATIONAL DISTRIBUTORS 
ARGENTINA BELGIUM 
S.I.E.S.A. Inelco Belgium SA 
Av. Pie. Rogue Saanz Pena 1142 9B Avenue Val Ouchesse, 3 
1035 Buenos Aires B-1160 Brussels 
Tel: 35-6784 Tal: (02)66000 12 

AUSTRALIA 
A.J.F. Systems & Components 
PTY. LTD. 
44 Prospect Ad. 
Prospect 5082 
South Australia 17005 
Tel: 269-1244 
TELEX: 82635 
A.J.F. Syslems & Components 
PTY_LTD. 
29 Devlin SI. 
Ayde, N.S.W.2112 
Tel: (02)807-6878 
TELEX: 24906 

TELEX: 25441 

DENMARK 
Lyngso Komponent A/S 
Ostmarken4 
2860Soborg 
Tal: (01) 6700 77 
TElEX: 22990 
Scandinavian Semiconductor 
Supply A/S 
Nannasgade 18 
OK-2200 Copenhagen N 
Tel: (Ot) 835090 
TELEX: 19037 

A.J.F. Systems & Components FINLAND 
PTY. LTD. Oy Fintronic AB 

~:~b~~;~::~~d~ria 3000 ~:~~~H~:katu 350 

TELEX: 30270 Tel: (90) 664 451 
Warburton-Frankl (Sydney) Pty. Ltd. TELEX: 12426 
199 Parramatta Road FRANCE 
Aubum,N.SW.2114 Celdis 
Tel: 648·1711,648-1381 53, Rue Charles Frerot 
TELEX: WAR FRAN AA 22265 94250 Gentilly 
Warburton-Frankl Industries Tel: 581 0020-581 0469 
(Melbourne) Ply. Ltd. TELEX: 200 485 F 
220 Park Street Metrologie 
South Melbourne, Victoria 3205 La Tour d'Asnieres 
Tel: 699-4999 4, avenue Laurent Cely 
TElEX: WARFAAN AA 31370 92606 Asnieres 

Tel: 7914444 
AUSTRIA TELEX: 611 448 F 
Bacher Elektronlsche Gerale GmbH Tekelec Airtronic· 

~~ild~~e~!n~~uPlstrasse 78 ~~: g:~l~~:::;:: 
Tel: (0222) 83 63 96 92310Sevres 
TELEX: (01) 1532 Tel: (1)0277535 

TElEX: 250997 

--Nole New Telephone Number 

MASSACHUSE"S 
Intel Corp,-
187 Billerica Aoad, Suite 14A 
Chelmsford 01824 
Tel: (617)256-6567 
TWX: 710-343-6333 

MICHIGAN 
Intel Corp. 
26500 Northwestem Hwy. 
Suile401 
Southfield 48075 
Tel: (313) 353-0920 
TWX: 910-"20-1212 
TElEX: 231143 

MINNESOTA 

~2tri~ ~~~~andale Avenue 
Sulle422 
Bloomington 55437 

~~\6~:6_~~~~~~~~ 
MISSOURI 
Technical Representatives, Inc. 
Trade Center Bldg. 

~!~e~:ooo~~f;!~e, Suite 104 

~~~3~~6_~~1~;~~ 
NEW JERSEY 
Inial Corp. 
1 MetroptazaOfflce Bldg 
505 Thornall SI. 
Edison 08817 
Tal: (201)985-11100 
TWX: 710-480-6238 

NEW YORK 
Intel Corp.-
350VanderblitMotorPkwy. 
Suite 402 
Hauppauge 11787 
Tel: (516) 231-3300 
TWX: 510-227-6236 
Intel Corp. 
474 Thurston Road 
Rochester, N.Y. 14819 
Tel. (716)328-7340 
TWX: 510-253-3841 
T-SQuared 
4054 NewcourtAve. 
Syracuse 13206 

~~~3i156 ~:~~~;~: 
T-SQuared 
642 Kreag Road 
P.O. BoxW 
Plltsford14534 
Tel: (716) 248-5005 
TELEX: 97-8289 

SCANDINAVIA 
Intel Scandinavia A/S
LyngbyveJ322ndFIoor 
OK-2100 Copenhagen East 
Denmark 
Tel: (01) 182000 
TELEX: 19567 
Intal SwedenAB
Box 20092 
S-16120Bromma 
Sweden 

~~~J~~) 1 ~~i; 90 

~~~~ E~e~~~n ics 
Sea Bird House, 9th Floor 
22-28 Wyndham Street 
Hong Kong 

SINGAPORE 
General Engineers Associates 
37, Hill Street 
Singapore 6 

GERMANY 
Alfred Neye Enatachnik GmbH 
Schillerstrasse 14 
0-2085 Qulckbom-Hamburg 
Tal: (04106) 6121 
TELEX: 02-13590 
Electronic 2000 Vertriebs GmbH 
Neumarktar Strasse 75 
0-8000 Muenchen 80 
Tel: (089)434061 
TELEX: 522561 
Jermyn GmbH 
Posifach1146 
0-6277 Kamberg 

~E~J~~~~~4~~05 
INDIA 
Electronics International 
128 MahalmaGandhl Road 

~:~U;:;;~bad 
TELEX: 015-363 
CABLE: GUNTICO 

ISRAEL 
Eastronicsltd.-
11 Rozanls Sireet 

iih~Y~;~::O 
ITALY 
Eladra3SS.P.A.
Viale Elvezla, 18 
20154 Milan, 

~~LJ~~) i9~9i2041 
Eledra3SS.P.A.-
Via Paolo Gaidano, 141 0 
10137 Torino 
TEL:(011)3097097·3097114 
Eledra3SS.P.A.-
Via Giuseppe Val marana. 63 
00139 Rome, Italy 

~~LJ~~)6~1~~ 290·8127324 

NEW YORK (conl) 
IntalCorp. 
85 MarketSlreel 
Poughkeepsie, New York 12601 
Tel: (914)473-2303 
TWX: 51Q-248-0060 

NORTH CAROLINA 
Glen White Associates 
3700 Computer Dr., Suite 330 
Raleigh 27609 
Tel: (919)787-7016 

OHIO 
Inlel Corp.-
8312 North Main Street 
Dayton 45415 
Tel: (513) 890-5350 
TWX: 810-450-2528 
InleICorp.-
Chegrln-Bralnard Bldg. 
28001 Chagrin Blvd. 
Cleveland 44122 
Tel: (216) 464-2736 

OREGON 
ES/ChaseCompany 
4095 SW 144th St 
Beaverton 97223 
Tel: (503) 641-4111 

PENNSYLVANIA 
Intet Corp.-
275 Commerce Dr. 

;~~I~~;~e Cenler 

FortWashinglon19034 
Tei: (215) 542-9444 
TWX: 51Q.-661-2077 

TENNESSEE 
Glen White Associales 
Rt. #12, Norwood SID 
Jonesboro 37659 
Tel: (615) 477-8850 
Glen While Associates 
2523 Howard Road 
Germantown 38138 
Tel: (901)754-0483 
Glen White Associales 
6446 Ridge Lake Road 
Hixon 37343 
Tel: (615) 842-7799 

ENGLAND 
Inlel Corporation (U.K.) ltd.-

~~:t~~e~~ ~g~~: Road 
Cowley, Oxford OX4 3NB 
Tel: (0865) 77 14 31 
TELEX: 837203 
Intel Corporation (U.K.) ltd. 
46-50 Beam Straet 
Nantwich, Cheshire CW5 5LJ 

~~tJ~~~OJ6~g 65 60 

KOREA 
Koram Oigilal 
Sam Yung Bldg. #303 
~~;uF~~~hang - Dong Chung-Ku 

Leewood International,lnc. 
C.P.O.Box4046 
112-25,Sokong-Dong 
Chung-Ku, Seoul 

~:~~~ectron 
No.1 Higashikata-Machl 
Midori-Ku, Yokohama 226 
Tel: (045)471-8811 
TELEX: 781-4773 

Ryoyo Electric Corp. 
Konwa Bldg. 
1-12-22, Tsukijl, 1-Chome 
Chuo-Ku, Tokyo 104 
Tal: (03) 543-7711 
Nippon Micro Computer Co. ltd. 
Mutsuml Bldg. 4-5-21 Kojimachl 
Chiyoda-ku, Tokyo 102 
Tel: (03) 230-0041 

~:rcH~~~~~~~I~d 
Joan Muyskenwag22 
NL-1006 Amslerdam 

~:LJ~~~)4~~~824 
NEW ZEALAND 
W. K. McLean ltd. 
103-5 Felton Matthew Avenue 

~!~:n~8~~~;~' Auckland 

TELEX: NZ2763 

NORWAY 
~~~~~s:s E~:~t;onik (Norge) A/S 

N-Oslo 2 

~~tJ~~)l ~~6;8 93 

~~~~UGAL 
Componentes E Electronica LOA 
~~b~~g~el Bombarda, 133 

Tel: 119 45 313 

TEXAS 
InlelCorp. 
6776 S.W. Freeway 
Sulle550 
Houslon 77074 
Tel: (713)784-3400 
Mycrosystems Marketing Inc_ 
13777 N. Central Expresaway 
Suite 405 
Oallas75243 
Tel: (214) 238-7157 
TWX: 910-867-<4763 
Mycrosystems Marketing Inc. 
6610 HarwlnAvsnue, Suite 125 
Houston 77036 
Tel: (713) 783-2900 
Intel Corp.-

~~\l::;~~~:reaway 
Tel: (214) 241-9521 
TWX: 91Q-86Q.-5487 

~~~~ ~~';el~:sociates 
Lynchburg 24505 
Tel: (804) 384-6920 
Glen White Associates 
Rt.#I,Box322 
Colonial Beach 22443 
Tel: (804) 224--4871 

E.S,/Chas8 Co. 
P.O. Box 80903 
SeaUle 98108 
Tel: (206) 762-4824 
Twx: 910-"44-2298 

WISCONSIN 
Intel Corp. 
4369S. Howell Ave. 
Milwaukee 53207 
Tel: (414) 747-0789 

Intel Corp. 
70 Chamberlain Ave. 
Ottawa, Ontario K1S 1V9 
Tel: (613) 232-8576 
TElEX: 053-4419 
Multitek, Inc.-
15 Granfell Crescent 
Ottawa, Ontario K2G OG3 
Tel; (613) 226-2365 
TELEX: 053-4585 

GERMANY 
Inial SemIconductor GmbH
Seldlstrasse27 
8000 Muenchen 2 
Tel: (089) 558141 
TELEX: 523177 
Intal SemIconductor GmbH 
Abraham Lincoln Strasse30 
6200Wlesbadenl 
Tel: (06121) 74855 
TELEX: 04186183 
Intel Semiconductor GmbH 
Ernsthaldenstrasse17 
0-7000 Stuttgart 80 
Tel: (0711)7351506 
TELEX: 7255348 
Intel Vertrlebsburo 

~~~ge~:~~~~~rStrasse 28/29 

Tel: (0511) 852051 
TELEX: 0923625 

SOUTH AFRICA 
Electronic BuildIng Elements 

~~~~~~~:24:~9 
TELEX: 30181 

~:;:~~ce' 
~Ec~!~~::I;ledro 22 

TElEX: 5150BIFCE E 

SWEDEN 
NordiskEleclronikAB 
Fack 
S-10380Stockholm 7 

~:LJ~~) 1 ~~~~40 
SWITZERLAND 
IndustradeAG 
Gemsenstrasse2 
Postcheck80-21190 
CH-8021 Zurich 

i~LJ~~)5~~8~2 30 

UNITED KINGDOM 

~:~i~ ;:ti::~~~t~treet 
Drury Lane 
LondonWC2H9BS 
Tel: (01)379-6741 
TelEX: 28752 

~a~iCLa~~miconductors Ltd. 

Wembley HA97PP 
Middlesex 

f:LJ~~ )9~~!;~303 
Jermyn Industries 
Vestry Estata 
Sevenoaks. Kent. 
Tel: (0732) 50144 
TELEX: 95142 
Smlrom Electronics Ltd." 
Arkwright Road 
Reading, Berkshire 
RG20LS 
Tel: (0734) 85464 

-Field Appllcallon Location 



inter 
3065 Bowers Ave:1ue 
Santa Clara, California 95051 

MICROCOMPUTER AND MEMORY SYSTEM 
SALES AND MARKETING OFFICES 

W~X~:,8t~H~~g~~· . 
u.s. AND CANADA SALES OFFICES 
ALABAMA 
Pen-Tech Associates, Inc. 
Holiday Office Center 

~~~~S~ill~e3~~~':1 Pkwy 
Tet:(20S)533-o090 
Glen White Associates 
7844 Horseshoe Trail 
Hunlsvllie3S602 
Tel: (205) 883-9'394 

BFA 

~~~~t~do;lt~ :t~~,le Bag Trail 

Tel: (602)994-5400 

~~~~~:~~~2~venue 
Tel: (602)242-7205 

CALIFORNIA 
Intel Corp. 

~~~}:3!~~:::n 91403 
~~: ~~~~~~1~204S 
InteICorp.* 

~~~t:'l~~ques Ave 

Sunnyvale 94086 

~~:~rr~~~~Y~o~ 
Mac-I 
2S76Shaituck 
Suile48 
Berkeley 94704 
Tel: (415)843-7625 
Mac-I 
P.O. Box 1420 
Cupertino 95014 
T91:(408) 257-9880 
InleICorp." 

~:Tt~~a5sci4thStreet 
Santa Ana 92701 

~~Yx\7~~6_~~~~~~~~ 
Mac-I 
P,O.Boxe763 
Fountain Valley 92708 
~~~!r14)839-3341 

20121 Venlura BI .... d., sulle 240E 
Woodland Hilis 91364 
Tel: (213) 347-5900 
Earle Assoclales, Inc. 
4805 Mercury Street 
SUlleL 
San Diego 92111 
Tel: (714) 278-5441 

COLORADO 
InlelCorp. 
6000 Easl E .... ansA .... e 
g~dng~e~' 8~~1~~ 260 

~~~3~;J_~~t~~~~ 
Mountaintek 
25921 Fern Gulch Road 
P.O. Box 1355 
E .... ergreen80439 
Tol: (303) 674-5255 

CONNECTICUT 

~~g~{;;::3:0. A"o"",oo 
Tel. (203)769-1013 
InlelCorp 
Peacock Alley 
1 Padanaram Road. Suite 146 
Danbury 06810 

i~}2~n_~95~~'~~~ 
FLORIDA 

~~~i:~) i~:!~jr!;~s: l
lnc 

Tel: (305) 421-4989 
Pen-Tech Associates. Inc, 

~';it~~'d ~~Ii~,nd A .... e 
Tel: (305) 645-3444 
Intel Corp 

~~.O~a~d~~d~~~~:j~;et. Suite 406 

~~~3g15J_~~~~g~g~ 
Intel Corp 

&~~aln~~~~~~~ Street. Suite 105 

i~'>/3~,5J_~;~~~~~~ 
GEORGIA 
Pen-Tech ASSOCiates. Inc 
Suite 305 C 

~~I~~I~o;0e;;9Ferry Roads 

Tel: (404) 955-0293 

ILLINOIS 

i~~~Y~r:::::"'d 
i~~(:3~fJ_~;;-'~~1~ 

~{~::~~~~;:~. ~~~d 
Arlington Heights 60005 

i~~~3~~b_~~j~~~~~ 
INDIANA 

:!~c~.o 6~~~~:~~at 
Indianapolis 46240 

~~~3~n_;!~~~1~~ 
Electro Reps Inc 
3402 N. Anlhony Blvd. 
Ft.Wayne46802 
Tel: (219)482-2388 

IOWA 
Technical Representati .... es, Inc. 
St. Andrews Building 
1930 St. Andrews Dri .... e N.E 
Cedar Rapids 52402 
Tel: (319) 393-5510 

KANSAS 
Technlc.1 Repr&lent.tl ..... I. Inc 
~:~;~~i~~;ln4 Road, Suite #100 

~~~9;13J_~~~:~~~~' 3, & 4 

EUROPEAN MARKETING OFACES 
BELGIUM 
Intellnlernatlonal* 

i~1~gg~~~~~:,: Pepler 

Tel: (02)6603010 
TELEX: 24814 

ORIENT MARKETING OFFICES 
JAPAN 
IntelJepanCorporstlon* 
Flower HIII-Shinmachl East Bldg. 
1-23-9,Shlnmachl,Selagaya-ku 
Tokyo 154 

~~~J~~)7~~~2~~~1 

·*Note New Telephone Number 

TAiWAN 
Taiwan Automation Co.* 
2nd Floor, 224 

~:~~~ng3East Road 

Taipei 
Tel: (02) 7710940-3 
TELEX: 11942TAIAUTO 

MARYLAND 
Glen While Associales 

~~m~~~~~I~lo0n~~m Road 

Tel: (301) 252-7742 
InleICorp.* 

~~~:f~~i;l::i:m Road 

~~~3~;6_~;~-_~~6~ 
Mesa InC. 

~~~~~i~:r~6~~~ Dri .... e 
Tel: Wash. (301)681-8430 

8allo.(301)792-0021 

MASSACHUSETTS 
InteiCorp.* 

b~7e,~~f~:~ao~~;:' Suite 14A 

~~)6g6_~~~~~~~~ 

~E~~~~~~it~~~~ Associates 

Tel: (617l 894-7000 

MICHIGAN 
Intel Corp. 

~~~~:i~t~:::;:ern Hwy 

~~L~;:~;l~;1~;~ 
~~~:4 ~~~~o~:~!:~. Inc 

Brighton 48116 
Tel: (313)227-7067 

MINNESOTA 

~nii~ ~~~andale A .... enue 

Bloominglon55437 

~~\6~fJ_~~~-_~~~~ 
MISSOURI 
Technical Representatl .... es, Inc 
Trade Center Bldg 

~~~e~~~~~e~3~~i;e, Suite 104 

i~~~3;{J_~~1~~~~~ 
NEW JERSEY 
Intel Corp 

h~sY~~J;:1~ ~ffice Bldg 

i~~~2~11J_~~~~~~~~ 
NEW MEXICO 

!ff ~~~~~1~~~road 
~~~5~15J_~;~~~~~ 
BFA Corporation 
3705Westerfleld,N.E 
AibuQuerQue87111 

~~}5~~b~99829_1l1~27 
NEW YORK 
IntelCorp.* 
350 Vanderbilt Motor Pkwy 
Sulle402 
Hauppauge 11787 
Tel: (516)231-3300 
TWX: 510-227-8236 

SCANDINAVIA 
Intel ScandlnavlaA/S" 
Lyngby .... eJ 322nd Floor 
g~~~~~k Copenhagen East 

~~~J~~)11~:~ 00 

Intel SwedenAB" 
BOl(20092 

~~:~~~ Bromma 

Tel: (06)985390 
TELEX: 12261 

~~I~~ E~e~~r~nlc9 
Sea Bird House. 9th Floor 
22-28 Wyndham Street 
Hong Kong 

SINGAPORE 
General Engineering Aasociates 
37, Hill Street 
Singapore 6 

GERMANY (conI.) 

~~~~~~hG~~~ 
0-6277 Kamberg 

i~IU~~~38~4~~05 
INDIA 
Electronics Intematlonal 
128 Mahatma Gandhi Road 
Secunderabad 
Tel: 73720 
TELEX: 015-363 
CABLE: GUNTICO 

ISRAEL 
EastronicsLtd.* 
11 RozanisStreet 
P.O. Bo~ 39300 
Tel-A .... ' .... 
Tel' 475151 
TELEX: 33638 

ITALY 
Eledra3SS.P.A.* 
VialeEI .... ezla.18 
20154 Milan, 

i:'~~~~) 339~9332041 
Eledra3SS.PA" 

~h~::~~ri~~idano. 1410 

~~~r~O~~):~.~ ~97 - 30 97 114 

Via Giuseppe Val marana. 63 
00139Rome.llaly 

~~~J~~)6~6~J 290 - 8127324 

JAPAN 
Pan Electron 
No.1 Higashlka!a-Machi 
Midorl-Ku, Yokohama 226 

i~I~J~45i8~~~7~~11 
Ryoyo Eleclric Corp 
KonwaBldg 
1-12-22, Tsukiji.l-Chome 
Chuo-Ku. Tokyo 104 
Tel: (03) 543-7711 

NEWVORK (cont.) 

~~~I~:~;::o,"4~f:d 
~~x ~7~16J_~;~~~~:~ 
!o~~u~;!.~ourt A .... enue 
Syracuse 13206 

~~\3i,5J_1~~~~~~~ 
T-Squared 

~~~s!;i~:::d 
i:'~J~~ ~7::~8~005 

~~t~;r~~ Street 
Poughkeepsie 12601 

~~}9i{6·~~!-~~~~ 

r~Ya~~~~e:~tl~i~I~~~~~gy, Inc. 

Tel: (516)482-3500 

NORTH CAROLINA 

~~~~~eoc~h 5~~~ociates, Inc 

Highpoint 27262 
Tel: (919) 683-9125 
Glen White AssocIates 

~~?t~ ~~;puler Dri .... e 

Raleigh 27609 
Tel: (919)787-7016 

OHIO 
Intel Corp." 
8312 North Main Street 
Daylon 45415 

i~~~5~n_~95~_~~5208 
InleICorp.* 
Chagrin-Brainard Bldg 

~~2~~I;nhda~~~ 2~I""d 
Tel: (216) 464-2736 

~~~J~~fa~~~~~~s. Inc 

Dayton 45429 
Tel: (513)435-4795 
Lowry & Assoclales. Inc. 

~~!~1'1~a::lln2:I""d 
Tel: (216) 464-8113 

OREGON 

!~~~:E~ ~j\~~~ny 
Tel: (503)641-4111 

PENNSYLVANIA 

~n7t;lc~~~;rce Dr 

~~~I~~~~e Center 

Fort Washington 19034 

~~~2~n_~~;-_~6~~ 
Q.E.D. Electronics 
300 N. York Road 
Hatboro 19040 
Tal: (215) 674-9600 

KOREA 
KoramDlgltal 
SamYung Bldg. #303 
~~:u~~~~hang - Dong Chung-Ku 

~~~:o~oBdo~n~~;;lional, Inc. 

112-25,Sokong-Dong 
Chung-Ku, Seoul 

JAPAN (cont.) 
Nippon Micro Computer Co. Ltd. 
Mutsumi Bldg. 4-5-21 KOjlmachl 
Chlyoda-ku. Tokyo 102 
Tel: (03)230-0041 

NETHERLANDS 

g~Nrt ~~~~e~V 
~~s~~~:t4~at, 13 

~~I~~~~-~~~;gg 
TELEX: 31238 
InelcoNedarland 
AFD Elektronlc 

~~~~0~~y':~~~:;~~~2 
i~'{J~~Of 4~~~824 
NEW ZEALAND 
W. K. McLean Ltd 
103-5 Fellon MatthewA .... enue 

riri:.~~i~~:3uck'and 
NORWAY 

~~1~~\ EJ:~;ronlk (Norge) A/S 

i~'~J~~J,~~~g 93 

PORTUGAL 
Oitram 
ComponentesE Electronics LOA 

~~;~~~gJ:~ ::;barda. 133 

SOUTH AFRICA 

~~t:~~~~;;:'d"9 Elemoo" 

PENNSVlVANIA(cont.) 
Lowry & Associates. Inc 
~~~~ee J'o~rkWay Center 

PIIIsburgh15220 
1el'(412)922-5110 

TENNESSEE 
GlanWhlleAssoclates 

~~'n!!~'0~~;~~~3 SID 

i~~i?i~~~:~~{~,e, 
Tel. (901)754-0483 
Glen While Associales 

~i::nR~~1:3Lake Road 

Tel: (615)842-7799 

TEXAS 
1"lal Corp 

~~~:I!~~;7:r7:eway 
Tel' (713) 784-3400 
Mycrosystems Markellng Inc 

g~::::4~~~4e3ntfal E~presswa .... 

i~~\2~;J_~~~~~~~~ 
Mycrosystems Marketing Inc 

~~~~t~~7;~3~ .... er.ue. Suite 125 

Tel: (713)783-2900 
Inlel Corp." 

~~\'~;~~~'3:reeway 
~~x~2dl~_~ci6:~~~; 
UTAH 
Mountalntek 
3788 Brockbank Dri .... e 
Salt Lake Clly84117 
Tel: (601) 266-9617 

VIRGINIA 
Glen While Associates 
P.O. 80~ 1104 
Lynchburg 24505 
Tel: (804) 384-6920 

g~e~l~~~t; :2s;ociates 

Colonial Beach 22443 
Tel: (604)224-4871 

WASHINGTON 
E.S./Chase Co 

~~~it~eo~881009803 
~~(:2~f&_~~~-_~~~~ 
WISCONSIN 
Intel Corp 

~1~!a~·k~~~;~O~ .... e 
Tel: (414)747-0789 

CANADA 
Intel Corp, 
70ChamberlalnA .... e 
Ottawa.OntarloK1S1V9 
Tel: (613) 232-8576 
TELEX: 053-4419 

~5uali:~i~I~t:;escent 
Ottawa, Ontario K2G OG3 
Tel: (813)226-2365 
TELEX: 053-4585 

GERMANY 

~iri'~~~:;ih~~nu:tor GmbW 

i~I~J~~9d2~51~~ 41 

InlelSemlconductorGmbH 

:~;gh~~s~~~~~n 1Stresse 30 

~EILJ~~~24',181~~~5 
Intel Semiconductor GmbH 
Ernathaldenstrasse17 
D-7000SlutlgartBO 
T81: (0711) 7351506 
TELEX: 7255346 
Intel Vertriebsburo 

~~~ge~~~~~~~~trasse 28/29 

Tel: (0511)852051 
TELEX: 0923625 

SPAIN 
Interface' 

~:?c;~~Sn:: 19~drO 22 

TELEX: S1S081FCE E 

SWEDEN 

~~~~~:: :It::I~:::: A7

B 

~~tJ~~)1~~~~40 

~1~~~;~t~~~: 2 

6~~~COh2~c~~~C-h 21190 

~~1~~~1:) 56~7~~ 30 

UNITED KINGDOM 

~~~i~ :aet~:~~~t~treet 
~~~do~a~~2H 9BS 

i~iJ~~)2~j~:741 
G.E.C. Semiconductors Ltd 
East Lane 

~~~~~:!~HA9 7PP 

i~!~J~l:) 9~~~-::03 
Jermyn Industries 
Vestry Estate 
Se .... enoaks.Kent 

i~I~J~~392J1~~144 
Sintrom Eleclronlcs Ltd.
Arkwright Road 
Reading, BerkshireRG20LS 

~~~~~3:J7~~~64 

*Field Application Location 



inter 
3065 Bowers Avenue u.s. AND CANADIAN DISTRIBUTORS 
Santa Clara, California 95051 
Tel: (408) 987-8080·· 
TWX: 910-338-0026 
TELEX: 34-6372 

U.S, AND CANADIAN DISTRIBUTORS 

ALABAMA 
f*Hamilton/Avnet Electronics 
805 Oser Drive NW 
Huntsville 35805 
Tel: (205) 533-1170 
Pioneer 
1207 Putman Drive NW 
HUntsville 35805 
Tel: (205) 837-9300 

ARIZONA 
j. Hamilton/ Avnet Electronics 
8155 North 21st Street 
Phoenix 85021 
Tel: (602) 275-7851 
Liberty/Arizona 
8155 N. 24th Avenue 
Phoenix 85021 
Tel: (602) 257-1272 
TELEX: 910-951-4282 

CALIFORNIA 
t"'Avnet Electronics 
350 McCormick Avenue 
Costa Mesa 92626 
Tel: (714) 754-6111 
Tel: (213) 558-2345 
j·Hamliton/Avnet Electronics 
575 E. Middlefield Road 
Mountain View 94040 
Tel: (415) 961-8600 
t"'Hamilton/Avnet Electronics 
8917 Complex Drive 
San Diego 92123 
Tel: (714) 279-2421 
t '" Hamilton Electro Sales 
10912 W. Washington Boulevard 
Culver City 90230 
Tel: (213) 558-2121 
ICramer/San Francisco 
720 Palomar Avenue 
Sunnyvale 94086 
Tel: (408) 739-3011 
Cramer/Los Angeles 
17201 Daimler Street 
Irvine 92714 
Tel: (714) 979-3000 
I Liberty Electronics 
124 Maryland Street 
EI Segundo 90245 
Tel: (213) 322-8100 
Tel: (714) 638-7601 
TWX: 910-348-7140 
jLiberty/San Diego 
8284 Mercury Court 
San Diego 92111 
Tel: (714) 565-9171 
TELEX: 910-335-1590 
tEl mar ElectroniCS 
2288 Charleston Road 
Mountain View 94040 
Tel: (415) 961-3611 
TELEX: 910-379-6437 

COLORADO 

jElmar/Denver 
6777 E. 50th Avenue 
Commerce City 80022 
Tel: (303) 287-9611 
TWX: 910-936-0770 
t"'Hamilton/Avnet Electronics 
5921 No. Broadway 
Denver 80216 
Tel: (303) 545-1212 

CONNECTICUT 
tCramer/Connecticut 
35 Dodge Avenue 
North Haven 06473 
Tel: (203) 239-5641 
t"'Hamilton/Avnet Electronics 
643 Danbury Road 
Georgetown 06829 
Tel: (203) 762-0361 
Harvey Electronics 
112 Main Street 
Norwalk 06851 
Tel: (203) 853-1515 

FLORIDA 
Cramer/E.w. Hollywood 
4035 No. 29th Avenue 
Hollywood 33020 
Tel: (305) 921-7878 
t"'Hamilton/Avnet Electronics 
6800 Northwest 20th Ave. 
Ft. Lauderdale 33309 
Tel: (305) 971-2900 
Cramer/EW Orlando 
345 No. Graham Ave. 
Orlando 32814 
Tel: (305) 894-1511 
Pioneer 
6220 S. Orange Blossom Trail 
Suite 412 
Orlando 32809 
Tel: (305) 859-3600 

GEORGIA 
tCramer 
6456 Warren Drive 
Norcross 30071 
Tel: (404) 448-9050 

··Note New Telephone Number 

GEORGIA (conI.) 
t"'Hamilton/Avnet ElectroniCS 
6700 I 85, Access Road, #11 
Norcross 30071 
Tel: (404) 448-0800 

ILLINOIS 
tCramer/Chicago 
1911 So. Busse Rd. 
Mt. Prospect 60056 
Tel: (312) 593-8230 
t·Hamliton/Avnet Electronics 
3901 No. 25th Ave. 
Schiller Park 60176 
TeL (312) 678-6310 
Pioneer/Chicago 
1551 Carmen Drive 
Elk Grove Village 60006 
Tel: (312) 437-9680 

INDIANA 

tPloneer/lndlana 
6408 Castle place Drive 
Indianapolis 46250 
Tel: (317) 849-7300 
Sheridan Sales 
8790 Purdue Road 
Indianapolis 46268 
Tel: (317) 297-3146 

KANSAS 
t*Hamilton/Avnet ElectroniCS 
9219 Quivira Road 
Overland Park 66215 
Tel: (913) 888-8900 

MARYLAND 
ICramer/EW Washington 
16021 Industrial Drive 
Gaithersburg 20760 
Tel: (301) 948-0110 
t*Hamilton Avnet 
7235 Standard Drive 
Hanover 21076 
Tel: (301) 796-5000 
tPioneer/Washlngton 
9100 Gaither Road 
Gaithersburg 20760 
Tel: (301) 948-1)710 
TWX: 710-828-1)545 

MASSACHUSETTS 
ICramer Electronics Inc. 
85 Wells Avenue 
Newton 02159 
Tel: (6t7) 969-7700 
t·Hamliton/Avnet Electronics 
100 E. Commerce Way 
Woburn 0180t 
Tel: (617) 933-8000 

MICHIGAN 
jSheridan Sales Co. 
24543 Indoplex Circle 
Farmington Hills 48024 
Tel: (313)477-3800 
IPloneer/Mlchlgan 
13485 Stamford 
livonia 48150 
Tel: (313) 525-1800 
t*Hamilton/Avnet ElectroniCS 
32487 Schoolcraft Road 
Livonia 48150 
Tel: (3t3) 522-4700 
TWX: 810-242-8775 

MINNESOTA 
lindustrlal Component. 
5280 West 74th Street 
Minneapolis 55435 
Tel: (612) 831-2666 
tCramer/Bonn 
7275 Bush Lake Road 
Edina 55435 
Tel: (6t2) 835-7811 
t*Hamllton/Avnet Electronics 
7683 Washington Avenue So. 
Edina 55435 
Tel: (612) 94t-3801 

MISSOURI 
t*Hamilton/Avnet Electronics 
396 Brookes Lane 
Hazelwood 63042 
Tel: (314) 73t-1144 
Sheridan Sales 
110 S. Hwy. 67, Suile 10 
Florissant 63031 
Tel: (314) 837-5200 

NEW JERSEY 
Cramer/Pennsylvania, Inc. 
12 Springdale Road 
Cherry Hill Industrial Center 
Cherry Hili 08034 
Tel: (609) 424-5993 
TWX: 710-896-0908 
t*Hamilton/Avnet Electronics 
218 Little Falls Road 
Cedar Grove 07009 
Tel: (201) 239-0800 
TWX: 710-994-5787 
Cramer/New Jersey 
1 Cardinal Drive 
Little Falls 07424 
Tel: (20t) 785-4300 

NEW JERSEY (con!.) 
tHarvey Electronics 
389 Passaic Avenue 
Falrlleld 07006 
Tel: (201) 227-1262 
t*Hamilton/Avnet Electronics 
113 Gaither Drive 
East Gate Industrial Park 
Mt. Laurel 08057 
Tel: (609) 234-2133 
TWX: 710-897-1405 

NEW MEXICO 
t*Hamllton/Avnet Electronics 
25.24 Baylor Drive, S.E. 
Albuquerque 87119 
Tel: (505) 765-1500 

NEW YORK 
tCramer/Rochester 
3000 Winton Road South 
Rochester -:4623 
Tel: (7t6) 275-0300 
j·Hamllton/Avnet Electronics 
167 Clay Road 
Rochester 14623 
Tel: (716) 442-7820 
Cramer/Syracuse 
6716 Joy Road 
East Syracuse 13057 
Tel: (315) 437-6671 
t*Hamilton/Avnet Electronics 
6500 Joy Road 
E. Syracuse 13057 
Tel: (315) 437-2641 
tCramer/Long Island 
129 Oser Avenue 
Hauppauge, L.t. 11787 
Tel: (516) 231-5600 
TWX: 510-227-9863 
t·Hamllton/Avnet Electronics 
70 Slate Street 
Westbury, L.t. 11590 
Tel: (516) 333-5800 
TWX: 510-222-8237 
tHarvey Electronics 
60 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-8700 

NORTH CAROLINA 
tCramer Electronics 
938 Burke Streel 
Winston-Salem 27102 
Tel: (919) 725-8711 
Pioneer/Carolina 
2906 Baltic Avenue 
Greensboro 27406 
Tel: (919) 273-4441 
TWX: 510-925-1114 
Hamllton/Avnet Electronics, Inc. 
2803 Induslrial Drive 
Raleigh 27609 
Tel: (919) 829-8030 

OHIO 
tSheridan Sales Co. 
2501 Neff Road 
Dayton 45414 
Tel: (513) 223-3332 
tCramer /Cleveland 
5835 Harper Road 
Cleveland 44139 -
Tel: (216) 248-8400 
t*Hamilton/Avnet Electronics 
954 Senate Drive 
Dayton 45459 
Tel: (513) 433-0610 
TWX: 810-450-2531 
I Pioneer/Dayton 
1900 Troy Street 
Dayton 45404 
Tel: (513) 236-9900 
ISherldan Sales Co. 
10 Knollcrest Drive 
Cincinnati 45222 
Tel: (513) 761-5432 
TWX: 810-461-2670 
I Pioneer/Cleveland 
4800 E. 131st Street 
Cleveland 44 t 05 
Tel: (216) 587-3600 
t*Hamiiton/Avnet Electronics 
76t Beta Drive, Sulle E 
Cleveland 44143 
Tel: (216) 461-1400 
tSheridan Sales Co. 
23224 Commerce Park Road 
Beachwood 44122 
Tel: (216) 831-0130 

OKLAHOMA 
tComponents Specialties, Inc. 
7920 E. 40th Street 
Tulsa 74t45 
Tel: (918) 664-2820 

OREGON 
jAlmac/Stroum Electronics 
4475 S.W. Scholls Ferry Rd. 
Portland 97225 
Tel: (503) 292-3534 

PENNSYLVANIA 
tSheridan Sales Co. 
1717 Penn Avenue, Suite 5009 
Pittsburgh 15221 
Tel: (412) 244-1640 
Pioneer/Pittsburgh 
560 Alpha Drive 
Pittsburgh 15238 

PENNSYLVANIA (conl) 
Pioneer/Delaware 
141 Gibraltar Road 
Horsham 19044 
Tel: (215) 674-4000 
TWX: 510-665-6778 

TENNESSEE 
Sheridan Sales Co. 
6900 Office Park Circle 
Knoxville 37919 
Tel: (615) 588·5386 

TEXAS 
Component Specialties Inc. 
8330 Burnett Road, Sulle 101 
Austin 78758 
Tel: (5t2) 459-3308 
tCramer Electronics 
13740 Midway Road 
Dallas 75240 
Tel: (214) 661-9300 
j·Hamliton/Avnet Electronics 
4445 Sigma Road 
Dallas 75240 
Tel: (214) 661-8661 
t·Hamliton/Avnet Electronics 
3939 Ann Arbor 
Houston 77063 
Tel: (713) 780-1771 
tComponenl SpeCialties, Inc. 
10907 Shady Trail, Sulle 101 
Dallas 75220 
Tel: (214) 357-6511 
IComponent Specialties, Inc. 
8585 Commerce Park Drive, Suite 590 
Houston 77036 
Tel: (713) 771-7237 

UTAH 
t*Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, 84119 
Tel: (801) 972-2800 

WASHINGTON 
t*Hamilton/Avnet Electronics 
13407 Northrup Way 
Bellevue 98005 
Tel: (206) 746-8750 
IAlmac/Stroum Electronics 
5811 Sixth Ave. South 
Seattle 98108 
Tel: (206) 763-2300 
jliberty Electronics 
1750 132nd Avenue NE 
Bellevue 98005 
Tel: (206) 763-8200 

WISCONSIN 
t * Hamilton/ Avnet 
2975 Moorland Road 
New Berlin 53151 
Tel: (414) 784-4510 

CANADA 

ALBERTA 
tL. A. Varah Ltd. 
474214th Street N.E. 
Calgary T2E 6L T 
Tel: (403) 276-8818 
Telex: 138258977 

BRITISH COLUMBIA 
IL.A. Varah Ltd. 
2077 Alberta Street 
Vancouver V5Y 1 C4 
Tel: (604) 873-3211 
TWX: 610-929-1068 
Telex: 0453t67 

ONTARIO 
L.A. Varah, Ltd. 
505 Kenors Avenue 
Hamilton L8E-3P2 
Tel: (416) 56t-9311 
TELEX: 061-8349 
t·Hamliton/Avnst Electronics 
3688 Nashua Drive, Unit GH 
Mississauga L4V IM5 
Tel: (416) 677-7432 
TWX: 610-492-8867 
t·Hamilton/Avnet Electronics 
1735 Courtwood Cresco 
Otlawa K2C 3J2 
Tel: (613) 221l-1700 
TWX: 610562-1906 
tZentronlcs 
141 Catherine Street 
Ottawa, Ontario K2P 1 C3 
Tel: (613) 236-6411 
tZentronlcs 
99 Norflnch Dr. 
Downsvlew, Ontario M3N lW8 
Tel: (4 t 6) 635-2822 
Telex: 02-1)21694 

QUEBEC 
t·Hamiiton/Avnet Electronics 
2670 Paulus 
S!. Laurent H4S 1 G2 
Tel: (514) 331-6443 
TWX: 610-421-3731 

Tol: (412) 782-2300 tMlcrocomputer System Technical Demonstrator Centers 

* Microcomputer System Spares Order Point 



HEXADECIMAL INSTRUCTION CODES 

ACCUMULATOR REGISTER CONTROL 

-ADD A,R r 6- INC Rr 1 - EN I 05 
- ADD A,@RO 60 DEC Rr C- DIS I 15 

R1 61 INC @RO 10 SEL RBO C5 
- ADD A,#data 03 R1 11 SEL RB1 05 
-ADDC A,R r 7- DJNZ Rr , addr E* SEL MBO E5 
-ADDC A,@RO 70 SEL MB1 F5 

R1 71 FLAGS ENTO CLK 75 
-ADDC A,#data 13 - CLR C 97 

ANL A,R r 5* • CPL C A7 SUBROUTINE 
ANL A,@RO 50 CLR FO 85 CALL addr t4 

R1 51 CPL FO 95 RET 83 
ANL A,#data 53 CLR F1 A5 RETR 93 
ORL A,R r 4- CPL F1 B5 
ORL A,@RO 40 

NO OP 
R1 41 BRANCH 

ORL A,#data 43 JMP addr t4 
NOP 00 

XRL A,R r 0- JMPP @A B3 
XRL A,@RO DO DJNZ Rr,addr E* INPUT/OUTPUT: 

R1 01 JC addr F6 IN A,P1 09 XRL A,#data 03 JNC addr E6 OUTL P1,A 39 INC A 17 JZ addr C6 ANL P1,#data 99 
DEC A 07 JNZ addr 96 ORL P1, #data 89 CLR A 27 JTO addr 36 
CPL A 37 JNTO addr 26 IN A, P2 OA 
RL A E7 JT1 addr 56 OUT L P2, A 3A 

- RLC A F7 JNT1 addr 46 ANL P2, #data 9A 
RR A 77 JFO addr B6 ORL P2,#data 8A 

-RRC A 67 JF1 addr 76 
-DA A 57 JTF addr 16 INS A, BUS 08 

SWAP A 47 JNI addr 86 OUTL BUS, A 02 
JBO addr 12 ANL BUS, #data 98 

DATA MOVES JB1 addr 32 ORL BUS, #data 88 
MOV A,R r F- JB2 addr 52 

MOV A,@RO FO JB3 addr 72 MOVD A,Pp 0: 
R1 F1 JB4 addr 92 MOVD Pp,A 3: 

MOV A,#data 23 JB5 addr B2 ANLD Pp,A 9: 
MOV R,A r A- JB6 addr 02 ORLD Pp,A 8: 
MOV @RO,A AO ,IB7 addr F2 

R1,A A1 
MOV Rr ,#data B- TIMER 
MOV @RO,#data BO 

MOV A,T 42 
R1,#data B1 

MOV T,A 62 
XCH A,R r 2-

STRT T 55 
XCH A,@RO 20 

STRT CNT 45 
R1 21 

STOP TCNT 65 
XCHD A,@RO 30 

EN TCNTI 25 
R1 31 

DIS TCNTI 35 
MOV A,PSW C7 

- MOV PSW,A 07 
MOVX A,@RO 80 

R1 81 - = Carry Flag Affected : = See Table 2 
MOVX @RO,A 90 

* = See Table 1 t = See Table 3 
R1,A 91 

MOVP3 A,@A E3 
MOVP A,@A A3 



TABLE 1. REGISTER ACCUMULATOR. 

Rr MOV A,R MOV R,A XCH A,R MOV R, #DATA INC R DEC R DJNZ R 

RO 
R1 
R2 
R3 
R4 
R5 
R6 
R7 

Port 

BUS 
P1 
P2 

f---
P4 
P5 
P6 
P7 

F8 A8 28 B8 18 C8 E8 
F9 AfJ 29 B9 19 C9 E9 
FA AA 2A BA 1A CA EA 
FB A£3 2B BB 1B CB EB 
FC AC 2C BC 1C CC EC 
FO AO 20 BO 10 CO EO 
FE AE 2E BE 1E CE EE 
FF AF 2F BF 1F CF EF 

TABLE 2. INPUT/OUTPUT. 

IN OUT AND OR 

OB 02 98 88 
Og 3g 99 89 
0/\ 3/\ 9A 8A - - -- --- - -- -----
OC :lC 9C 8C 
00 3D 90 80 
OE 3E 9E 8E 
or 3F 9F 8F 

MCS-46™ DATA TRANSFER INSTRUCTIONS 

EXTERNAL 
r'------::=~=~----""_,/L-~~~ MEMORY 

L--"",,",-":':'::':':;~:":':'~"""7''----...l''''----='-=-;V ::~IPHERALS 

STACK FORMAT 

IUGIt 10001 
LOCAIiON 

LOW I[V[N 
LOCATION 

I 

4 J 

PSW PSW PCll PCB 
7 I I I 4 I I I 

PC7 PCO 
I I I I I I 

ADD A,R ADDC A,R ANL A,R ORL A,R 

68 78 58 48 
69 79 59 49 
6A 7A 5A 4A 
6B 7B 58 4B 
6C 7C 5C 4C 
60 7D 5D 40 
6E 7E 5E 4E 
6F 7F 5F 4F 

TABLE 3. BRANCH. 

Page JMP CALL 

0 04 14 
1 24 34 
2 44 54 
3 

t-- -- - ~ --I-~:-4 
5 A4 B4 
6 C4 I 04 
7 E4 F4 

Page = 256 bytes 

DATA RAM 
--- .... ---------.3F 
~f----- ~~ 
- 6 1E 
~ 5 10 
"" 4 lC 
'" J lB 

R~~==========~~ RO lB 
17 

f--______________ ~16 
15 
14 

r---------------~13 

r---------------~:~ 
~ 4 10 

--,r----------------17 

"" z 

"" 

6 
5 
4 
J 

:~ ~ = = = = = = = = = -~ 

PROGRAM 
STATUS WORD (PSW) 

SAVED IN STACK 
I 

STACK POINTER 
I 

I C 1 AC 1 FO 1 BS 11 1 S21 Sl 1 So I 
MSB LSB 

CARRY 
AC AUXILIARY CARRY 
FO FLAG 0 
BS REGISTER BANK SELECT 

XRL A,R 

08 
09 
OA 

I 
OB 
OC 
00 
OE 
OF 



inter 
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