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FUNCTIONAL INDEX 
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GENERAL INFORMATION PROGRAMMABLE READ ONLY MEMORIES/ 

Table of Contents 2-2 
READ ONLY MEMORIES 

Ordering Information 2-3 SELECTOR GUIDE 4-2 
Packaging Information 2-4 BIPOLAR CROSS REFERENCE 4-4 
Standard Product Flow 2-12 1302 Custom Mask Programmable 
Intel Technical Library 2-14 2048-Bit Static ROM 
System Sales Offices 2-17 1702A 2K (256 x 8) UV Erasable PROM 4-5 
Component Sales Offices 2-18 M1702A 2K (256 x 8) UV Erasable PROM 

(-55°C to + 100°C) 4-9 

RANDOM ACCESS MEMORIES 1702AL 2K UV Erasable Low Power PROM 4-11 
4702A 2K UV Erasable PROM 4-14 

SELECTOR GUIDE 3-2 2308/8308 8K (IK x 8) ROM 4-18 
1101A 256 x I-Bit Static MOS RAM 2316A/4316A1 
1103 1024 x I-Bit Dynamic RAM 3-4 8316A 16K (2K x 8) ROM 4-22 
1103A 1024 x I-Bit Dynamic RAM 3-12 2316E 16K (2K x 8) ROM 4-25 
2101A18101A-4 256 x 4-Bit Static RAM 3-26 M2316E 16K (2K x 8) ROM 4-28 
2102A/2102AL 2316AL Low Power 16,384-Bit Mask 
8102A-4 lK x I-Bit Static RAM 3-30 Programmable ROM 

M2102A-4 lK x I-Bit Static RAM 2332 32K (4K x 8) ROM 4-29 
(-55°C to +125°C) 3-34 2364 64K (8K x 8) ROM 4-30 

2104A 2608 8K Factory Programmable PROM 4-31 
(S Version) 4096 x I-Bit Dynamic RAM 3-36 2616 16K Factory Programmable PROM 4-34 

2104A Family 4096 x I-Bit Dynamic RAM 3-44 2704 512 x 8 EPROM 
2104A 4096 x I-Bit Dynamic RAM 3-52 2708/8708 8K and 4K UV Erasable PROM 4-38 
2107A 4096 x I-Bit Dynamic RAM M2708 8K UV Erasable PROM (-55°C to +100°C) 4-41 
2107B 4096 x I-Bit Dynamic RAM 2716 16K UV Erasable PROM 4-44 
2107C Family 4096 x1-Bit Dynamic RAM 3-60 M2716 16K UV Erasable PROM (-55°C to + 100°C) 4-49 
2108 8192 x I-Bit Dynamic RAM 3-65 2732 32K UV Erasable PROM 4-50 
2109 Family 8192 x I-Bit Dynamic RAM 3-73 2758 8K Low Power Erasable PROM 4-51 
2111A/8111A-4 256 x 4-Bit Static RAM 3-85 360113621 256 x 4 High Speed PROM 
M2111A 256 x 4-Bit Fully Decoded Static 3602A 13622A 

RAM (-55°C to +125°C) Family 2K High Speed PROM 4-55 
2112A 256 x 4-Bit Static RAM 3-89 3604A 1 3624A 
2114 1024 x 4-Bit Static RAM 3-94 Family 4K High Speed PROM 4-58 
M2114 1024 x 4-Bit Static RAM (-55°C to +125°C) 3-98 M3604AI 
2115A12125A M3624A 4K High Speed PROM (-55°C to +125°C) 4;-61 
Family High Speed 1 K x I-Bit Static RAM 3-99 3605/3625 4K (IK x 4) PROM 4-63 

M2115AI High Speed lK x I-Bit Static RAM 3608/3628 8K Bipolar PROM 4-66 
M2125A Family (-55°C to + 125°C) 3-104 3621 See 3601. 

2116 Family 16,384 x I-Bit Dynamic RAM 3-109 3622A See 3602A. 4-55 
2117 Family 16,384 x I-Bit Dynamic RAM 3-117 3624A See 3604A. 4-58 
2125A See 2115A. 3-99 M3624A See M3604A. 4-61 
2141 4096 x I-Bit Static RAM 3-129 3625 See 3605. 4-63 
2142 1024 x 4-Bit Static RAM 3-133 3628 See 3608. 4-66 
M2142 1024 x 4-Bit Static RAM (-55°C to +125°C) 3-137 4316A See 2316A. 4-22 
2147 4096 x I-Bit Static RAM 3-138 8308 See 2308. 4-18 
2185 1024 x 8-Bit Static RAM 3-144 8316A See 2316A. 4-22 
3101/3101A 16 x 4-Bit High Speed RAM 3-145 M8702A UV Erasable and Electrically 
3104 16-Bit Content Addressable Memory 3-149 Programmable 204B-Bit PROM 
5101 Family 256 x 4-Bit Static CMOS RAM 3-153 8708 See 2708. 4-38 
M5101 256 x 4-Bit Static CMOS RAM M8708 UV Erasable and Electrically 

(-55°C to + 125°C) 3-157 Programmable 8096-Bit PROM 
81(ilA-4 See 2101A. 3-26 PROM AND ROM PROGRAMMING INSTRUCTIONS 4-69 
8102A-4 See 2102A. 3-30 SERIAL MEMORY M8102A-4 1024-Bit Fully Decoded Static RAM 
8111A-4 Sea 2111A. 3-85 SELECTOR GUIDE 5-2 
M8111A 256 x 4-Bit Fully Decoded Static RAM 1402A Quad 256-Bit Dynamic Shift Register 

"For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051. 
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FUNCTIONAL INDEX I Model 210 Enhancement Kit Intellec® Series II MILITARY PRODUCTS MANUFACTURING FLOW 14-3 
Microcomputer Development System 13-15 M1702A 2K (256 x 8) UV Erasable PROM 4-9 

Model 770 Printer Intellec® Series II M2102A-4 1024-Bit Fully Decoded Static RAM 3-34 
Microcomputer Development System 13-16 M2111A 256 x 4-Bit Fully Decoded Static RAM 

System Intellec® Series II Microcomputer M2114 1024 x 4-Bit Static RAM 3-98 
Monitor Development System 13-18 M2115A/M2125A 

ROM Editor/ Intellec® Series II Microcomputer Family High-Speed 1K x 1-Bit Static RAM 3-104 
Assembler Development System 13-20 M2142 1024 x 4-Bit Static RAM 3-137 

ISIS-II Diskette Operating System M2316E 16K (2K x 8) ROM 4-28 
Microcomputer Development System 13-21 M2708 8K (1K x 8) UV Erasable PROM 4-41 

PUM-80 High Level Programming Language M2716 16K (2K x 8) UV Erasable PROM 4-49 
Intellec® Resident Compiler 13-24 M3001 Microprogram Control Unit 

FORTRAN-80 8080/8085 ANS FORTRAN 77 M3002 Central Processing Element 
Intellec® Resident Compiler 13-27 M3003 Look-Ahead Carry Unit 

MCS-48'" Diskette-Based Software Support M3212 See M8212. 12-26 
Package 13-31 M3214 Interrupt Control Unit 12-35 

Intellec® PROMPT-48'", MCS-48'" Microcomputer M3216 Non-Inverting Bi-directional Bus Driver 12-43 

Design Aid 13-34 M3226 Inverting Bi-directional Bus Driver 

Intellec® PROMPT-80/85'", 8080/8085 M3604A/ 
Microcomputer Design Aid 13-39 M3624A 4K (512 x 8) High-Speed PROM 4-61 

ICE-30'· 3001 MCU In-Circuit Emulator 13-44 M5101-4/ 

ICE-41'" UPI-41'· In-Circuit Emulator 13-47 M5101L-4 256 x 4-Bit Static CMOS RAM 3-157 
ICE-48'" MCS-48'· In-Circuit Emulator 13-49 M8080A Single Chip 8-Bit N-Channel 
MDS-EMI 8021 Emulator Board 13-54 Microprocessor 11-19 
ICE-80'· 8080 In-Circuit Emulator 13-57 M8102A-4 1024-Bit Fully Decoded Static RAM 
ICE-85'" MCS-85'" In-Circuit Emulator 13-63 M8111A 256 x 4-Bit Fully Decoded Static RAM 

Insite'" User's Program Library 13-67 M8212 8-Bit Input/Output Port 12-26 

UPP-103 Universal PROM Programmer 13-71 M8214 Interrupt Control Unit 12-35 
Intellec® High-Speed Paper Tape Reader 13-73 M8216 Non-Inverting Bi-directional Bus Driver 12-43 

SDK-85 MCS-85'" System Design Kit 13-75 M8224 Clock Generator/Driver (for 8080A) 11-28 
M8226 Inverting Bi-directional Bus Driver 

TEST AND INSTRUMENTATION SYSTEMS 
M8228 System Controller 
M8251A Programmable Communications 

u-Scope'" 820 Microprocessor System Console 13-80 Interface 12-62 
u-Sco pe ,. Pro be 8080A 13-84 M8255A Programmable Peripheral Interface 12-95 
Microcomputer Training Programs 13-86 M8702A UV Erasable and Electrically 

MILITARY PRODUCTS Programmable 2048-Bit PROM 
M8708 UV Erasable and Electrically 

PROGRAM DESCRIPTION 14-2 Program mabie 8096-Bit PROM 
INTEL MILITARY PRODUCTS 14-2 

"For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051. 
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NUMERICAL INDEX 
I 

1101A 256 x 1 Static MOS RAM M2716 16K (2K x 8) UV Erasable PROM 4-49 
1103 1024 x 1-Bit Dynamic RAM 3-4 2732 32K (4K x 8) UV Erasable PROM 4-50 
1103A 1024 x 1-Bit Dynamic RAM 3-12 2758 8K (1K x 8) UV Erasable Low Power PROM 4-51 
1302 Custom Mask Programmable 2048-Bit 2910 PCM CODEC - uLaw 7-3 

Static ROM 2911 PCM CODEC - A Law 7-14 
1402A Quad 256-Bit Dynamic Shift Register 3001 Microprogram Control Unit 8-3 
1403A Dual 512-8it Dynamic Shift Register M3001 Microprogram Control Unit 
1404A 1024-Bit Dynamic Shift Register 3002 Central Processing Element 8-4 
1405A Dynamic Recirculating Shift Register M3002 Central Processing Element 
1702A 2K (256 x 8) UV Erasable PROM 4-5 3003 Look-Ahead Carry Generator 8-5 
M1702A 2K (256 x 8) UV Erasable PROM 4-9 M3003 Look-Ahead Carry Generator 
1702AL 2K (256 x 8) UV Erasable PROM 4-11 3101/3101A 16 x 4-Bit High-Speed RAM 3-145 
2101A/8101A-4 256 x 4-Bit Static RAM 3-26 3104 16-Bit Content Addressable Memory 3-149 
2102A/2102ALI 3205/3404 3205 High-Speed 1-out-of-8 Binary 
8102A-4 1K x 1-Bit Static RAM 3-30 Decoder 3404 High-Speed 8-Bit Latch 6-3 

M2102A-4 1 K x 1-Bit Static RAM 3-34 3207A Quad Bipolar-To-MOS Level Shifter 
2104A and Driver 6-7 

(S Version) 4096 x 1-Bit Dynamic RAM 3-36 3208A 13408A Hex Bipolar Sense Amplifiers for 
2104A Family 4096 x 1-Bit Dynam ic RAM 3-44 MOS Circuits 6-13 
2104A 4096 x 1-Bit Dynamic RAM 3-52 3212 See 8212. 12-17 
2107A 4096 x 1-Bit Dynamic MOS RAM M3212 See M8212. 12-26 
2107B 4096 x 1-Bit Dynamic MOS RAM 3214 Interrupt Control Unit 12-31 
2107C Family 4096-Bit Dynamic RAM 3-60 M3214 Interrupt Control Unit 12-35 
2108-2/2108-4 8192 x 1-Bit Dynamic RAM 3-65 3216 Parallel Bi-directional Bus Driver 12-38 
2109 Family 8192 x 1-Bit Dynamic RAM 3-73 M3216 Parallel Bi-directional Bus Driver 12-43 
2111A/8111A-4 256 x 4-Bit Static RAM 3-85 3222 Refresh Controller for 4K Dynamic RAMs 6-19 
2112A 256 x 4-Bit Static RAM 3-89 3226 Parallel Bi-directional Bus Driver 12-38 
2114 1024 x 4-Bit Static RAM 3-94 M3226 Parallel Bi-directional Bus Driver 
M2114 1024 x 4-Bit Static RAM 3-98 3232 Address Multiplexer and Refresh 
2115A/2125A Counter for 4K Dynamic RAMs 6-25 
Family High-Speed 1K x 1-Bit Static RAM 3-99 3242 Address Multiplexer and Refresh 

M2115A/M2125A Counter for 16K Dynamic RAMs 6-29 
Family High-Speed 1K x 1-Bit Static RAM 3-104 3245 Quad TTL-to-MOS Driver for 4K 

2116 Family 16,384 x 1-Bit Dynamic RAM 3-109 N-Channel MaS RAMs 6-33 
2117 Family 16,384 x 1-Bit Dynamic RAM 3-117 3404 See 3205. 6-3 
2125A See 2115A. 3-99 3408A See 320BA. 6-13 
2141 4096 x 1-Bit Static RAM 3-129 3601/3621 256 x 4-Bit High-Speed PROM 
2142 1024 x 4-Bit Static RAM 3-133 3602A 13622A 
M2142 1024 x 4-Bit Static RAM 3-137 Family 2K (512 x 4) High-Speed PROM 4-55 
2147 4096 x 1-Bit Static RAM 3-138 3604A 13624A 
2185 1024 x 8-Bit Static RAM 3-144 Family 4K (512 x 8) High-Speed PROM 4-58 
2308/8308 8K (1K x 8) ROM 4-18 M3604A/M3624A 4K (512 x 8) High-Speed PROM 4-61 
2316A/4316A 360513625 4K (1K x 4) PROM 4-63 
8316A 16K (2K x 8) ROM 4-22 3608/3628 8K (1 K x 8) Bipolar PROM 4-66 

2316E 16K (2K x 8) ROM 4-25 3621 See 3601. 
M2316E 16K (2K x 8) ROM 4-28 3622A See 3602A. 4-55 
2332 32K (4K x 8) ROM 4-29 3624A See 3604A. 4-58 
2364 64K (4K x 8) Bit ROM 4-30 3625 See 3605. 4-63 
2401/2405 2048/1024-Bit Dynamic Recirculating 3628 See 3608. 4-66 

Shift Register 5-3 4001 256 x 8 Mask Programmable ROM and 
2416 CCD Serial Memory 4-Bit 110 Port 9-12 
2464 65,536-Bit CCD Serial Memory 5-7 4002 320-Bit RAM and 4-Bit Output Port 9-11 
2608 8K (1K x 8) Factory Programmable PROM 4-31 4003 10-Bit Shift RegisterlOutput Expander 9-5 
2616 16K (2K x 8) Factory Programmable PROM 4-34 4004 Single Chip 4-Bit P-Channel 
2704 512 x 8 EPROM Microprocessor 9-4 
2708/8708 8K and 4K UV Erasable PROM 4-38 4008/4009 Standard Memory and 110 Interface Set 9-9 
M2708 8K (1 K x 8) UV Erasable PROM 4-41 4040 Single Chip 4-Bit P-Channel 
2716 16K (2K x 8) UV Erasable PROM 4-44 Microprocessor 9-3 

"For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051. 
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Clock Generator 9-8 8275 Programmable CRT Controller 12-165 
4265 Programmable General Purpose 8278 Programmable Keyboard Interface 12-188 

1/0 Device 9-6 8279/8279-5 Programmable Keyboard Display 
4269 Programmable Keyboard Display Device 9-7 Interface 12-198 
4289 Standard Memory Interface 9-10 8294 Data Encryption Unit 12-209 
4308 1024 x 8-Bit Mask Programmable ROM 8308 See 2308. 4-18 

and Four 4-Bit 1/0 Ports 9-14 8316A See 2316A. 4-22 
4316A See 2316A. 4-22 8355 16,384-Bit ROM with 1/0 Ports 11-77 
4702A 2K (256 x 8) UV Erasable PROM 4-14 8702A UV Erasable and Electrically 
5101 Family 256 x 4-Bit Static CMOS RAM 3-153 Programmable 2048-Bit PROM 
M5101-41 8708 See 2708. 4-38 
M5101L-4 256 x 4-Bit Static CMOS RAM 3-157 8741 See 8041/8741. 12-3 

5235/5235-1 Quad TTL-ta-MOS Driver for 4K 8748-4/8035-4 Single Component 8-Bit Microcomputer 10-18 
N-Channel MOS RAMs 6-37 8755A 16,384-Bit EPROM with 1/0 Ports 11-84 

5244 Quad CCD Driver 8801 Clock Generator Crystal for 8224/8080A 11-32 
8008/8008-1 8-Bit Microprocessor 11-5 
8021 Single Component 8-Bit Microcomputer 10-4 Available Literature 2-14 
8035 See 8048. See also 8748. 10-10,18 Bipolar Cross Reference 4-4 
8039 See 8049. 10-23 Component Sales Offices 2-18 
8041/8741 Universal Peripheral Interface 8-Bit Development Systems 13-3 

Microcomputer 12-3 European Marketing Offices 2-17,18 
8048/8748/8035 Single Component 8-Bit Microcomputer 10-10 Expansion Chassis Intellec® Series II 13-13 
8049/8039 Single Component 8-Bit Microcomputer 10-23 FORTRAN-80 Intellec® Resident Compiler 13-27 
8080A/8080A-ll Single Chip 8-Bit N-Channel IC 38510 Military Products 14-2 
8080A-2 M ic raprocesso r 11-11 ICE-30'M In-Circuit Emulator 13-44 

MaOaOA Single Chip 8-Bit N-Channel ICE-41'M UPI-41'· In-Circuit Emulator 13-47 
Microprocessor 11-19 ICE-48'· In-Circuit Emulator 13-49 

8085A Single Chip B-Bit N-Channel ICE-80'M In-Circuit Emulator 13-57 
Microprocessor 11-43 ICE-85'· In-Circuit Emulator 13-63 

8085A-2 Single Chip 8-Bit N-Channel Insite Users' Library 13-67 
Microprocessor 11-57 Intel Technical Library 2-14 

8101A-4 See 2101A. 3-26 Intellec® Systems 13-3 
8102A-4 See 2102A. 3-30 Intellec® High-Speed Paper Tape Reader 13-73 
8111A-4 See 2111A. 3-85 Intellec® PROMPT-48'" Design Aid 13-34 
8155/8156 2048 8-Bit Static MOS RAM with I/O Intellec® PROMPT-BO/85'" Design Aid 13-39 

Ports and Timer 11-63 International Distributors 2-17,18 
8185 1024 x 8-Bit Static RAM for MCS-85/48 11-76 ISIS-II Diskette Operating System 13-21 
8205 High-Speed 1-aut-ol-8 Binary Decoder 12-11 Manufacturing Flow 2-12 
8212/3212 8-Bit Input/Output Port 12-17 MCS-48'M System Workshop 13-89 
M8212/M3212 8-Bit InputlOutput Port 12-26 MCS-80/85'" System Workshop 13-87 
8214/3214 Priority Interrupt Control Unit 12-31 MDS-EMI 8021 Emulator Board 13-54 
M8214/M3214 Priority Interrupt Control Unit 12-35 Memory Cross Reference 5-2 
821618226, Memory Support Circuits 6-2 
3216/3226 4-Bit Parallel Bi-directional Bus Driver 12-38 Military Products 14-2 

MB216/M3216 4-Bit Parallel Bi-directional Bus Oriver 12-43 Military Products Manufacturing Flow 14-3 
8224 Clock Generator and Driver for 8080A CPU 11-24 Model 210 Intellec® Series II 13-3 
M8224 Clock Generator and Driver for 8080A CPU 11-28 Model 210 Enhancement Kit Intellec® Series II 13-15 
8226 See 8216. Model 220 Intellec® Series II 13-6 
8228/8238 System Controller and Bus Driver for Model 230 Intellec® Series II 13-10 

S080A CPU 11-34 Model 770 Pri nter Intellec® Series II 13-16 
M8228 System Controller and Bus Driver for Ordering Information 2-3 

M8080A CPU 11-38 Packaging Information 2-4 
8243 MCS-48'" Input/Output Expander 10-28 Peripherals 12-2 
8251A Programmable Communication Interface 12-46 PUM-80'M High-Level Programming Language 
M8251A Programmable Communication Interface 12-62 Intellec® Resident Compiler 13-24 
8253/8253-5 Programmable Interface Timer 12-65 Programming Selection 4-69 
8255A 18255A-5 Programmable Peripheral Interface 12-76 PROM/ROM Selector Guide 4-2 
M8255A Programmable Peripheral Interface 12-95 PROMPT-48'M Intellec® Design Aid 13-34 
8257/8257-5 Programmable DMA Controller 12-98 PROMPT-80/85'" Intellec® Design Aid 13-39 
8259/8259-5 Programmable Interrupt Controller 12-111 RAM Selector Guide 3-2 
8271 Programmable Floppy Disk Controller 12-123 Recommended Products for MCS-80/85'· 11-4 
8273 Programmable Protocol Controller 12-142 RMX-80 Real-Time System Workshop 13-88 

"For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051. 
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I 
INTEL TECHNICAL LIBRARY 

The accelerating rate of new developments in microprocessors and memories has created the need for 
concise, up-to-the-minute design information. To assist you in maintaining your expertise in state of the art 
systems, there is available a variety of brochures, data sheets, application notes, handbooks, and technical 
manuals, containing comprehensive information on microprocessors, microcomputers, memories, 
development systems and software. 

If you wish to receive Intel literature, contact your local Intel sales office, representative, distributor or Intel 
Corporation, Literature Department. International locations also provide selected literature in Japanese, 
French or German. 

To order literature by mail, please enclose check or money order payable to Intel Corporation. Purchase 
Orders are accepted for amounts of $100.00 or more. You can also order Intel documentation with your Master 
Charge or BankAmericardlVisa credit card. Include your card number, expiration date and signature on the 
order form. Volume and Educational discounts are available. A maximum of five complimentary (N/C) items 
may be ordered. Mail to: 

Intel Corporation 
Literature Department 
3065 Bowers Avenue 
Santa Clara, California 95051 

BROCHURES 

MCS-48™ Microcomputer Product Description 
8085 Brochure 
SBC 80 and System 80 Configuration Guide 
!1. ScopeT" 820 Brochure 
PLIM Application Brochure 
ICE-85T• Brochure 
Microcomputer Product Line Brochure 
Static RAM Brochure 
2115A/2125A Brochure 
Intellec® Series II Development Systems 

REFERENCE CARDS 

MCS-48™ Assembly Language Reference Card 
UPI-4V· Assembly Language Reference Card 
8085/8080 Assembly Language Reference Card 

RELIABILITY REPORTS 

RR 7 21 07A/21 07B 4K Dynamic RAM 
RR 8 Polysilicon Fuse Bipolar PROM 
RR 9 MaS Static RAMs 
RR 10 8080/8080A Microcomputer 
RR 11 2416 16K CCD Memory 
RR 12 2708 8K Erasable PROM 
RR 14 2115/2125 MaS Static RAMs 
RR 15 2104A 4K Dynamic RAM 
RR 16 2116 16K Dynamic RAM 
RR 17 SBC 80/10 Single Board Computer 

2-14 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

N/C 
N/C 
N/C 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 



INTEL TECHNICAL LIBRARY 

APPLICATION NOTES 

AP 12 5101 CMOS RAM 
AP 15 8255 Programmable Peripheral Interface 
AP 16 8251 USART 
AP 17 2708 8K Erasable PROM 
AP 19 Memory Mapped PROM 
AP 23 2104A 4K RAM 
AP 24 MCS-48'" Family 
AP 26 SSC 80/10 System 80/10 
AP 27 Control with UPI-41'" 
AP 28 Multibus Interfacing 
AP 29 Using the Intel® 8085 Serial I/O Lines 
AP 31 Using the 8259 
AP 32 8275 and 8279 
AP 33 RMX-80'" 
APR 1 Simplify Dynamic RAM/Microprocessor Interface 

MANUALS 

Part No. 

111100 
98-042 
98-025 
98-270 
98-255 
98-504 
98-017 
98-019 
98-153 
98-203 
98-366 
98-451 
98-301 
98-452 
98-268 
401800 
98-300 
98-292 
98-221 
98-210 
98-172 
98-199 
98-307 
98-306 
98-422 
98-206 
98-212 
98-129 
98-132 
98-386 
98-220 
98-222 
98-167 
98-185 
98-133 

Description 

Memory Design Handbook 
MCS-40'" User's Manual 
4004/4040 Assembly Language Programming Manual 
MCS-48'" User's Manual 
MCS-48'" and UPI-41'" Assembly Language Programming Manual 
UPI-41'" User's Manual 
MCS-8'" User's Manual 
8008/MCS-8'" Assembly Language Programming Manual 
MCS-80'" User's Manual 
SDK 80 User's Guide 
MCS-85'" User's Manual 
SDK 85 User's Manual 
8080/8085 Assembly Language Programming Manual 
8080/8085 Floating-Point Arithmetic Library User's Manual 
PUM Programming Manual 
Guide to PUM Programming - Daniel McCracken 
ISIS II PUM Compiler Operator's Manual 
ISIS II 8085 Macro Assembler Operator's Manual 
Series 3000 Reference Manual 
Series 3000 Microprogramming Manual 
ROM SIM Reference Manual 
ROM SIM External Reference Specification 
Intellec® PROMPT-80 User's Manual 
ISIS II System User's Guide 
Intellec® Double Density DOS Hardware Reference Manual 
ISIS I DOS Operator's Manual 
MDS DOS Reference Manual 
Intellec® 800 MDS Operator's Manual 
Intellec® MDS Reference Manual 
Intellec® MDS Diagnostic Confidence Test Operator's Manual 
MDS ICE-30 Reference Manual 
ICE-30'" External Reference Specifications 
MDS ICE-80 Reference Manual 
MDS ICE-80 Operator's Manual 
MDS UPP Reference Manual 

2·15 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

Retail 

$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 2.50 
$ 5.00 
$ 7.50 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$10.00 
$15.00 
$10.00 
$ 5.00 
$ 5.00 
$25.00 
$ 2.50 
$ 5.00 
$15.00 
$25.00 
$15.00 
$25.00 
$15.00 
$25.00 
$ 5.00 
$25.00 
$ 2.50 
$25.00 
$15.00 
$25.00 
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MANUALS (Cont'd.) 

Part No. 

98-236 
98-0.16 
98-482 
98-483 
98-230. 
98-316 
98-317 
98-223 
98-338 
98-50.8 
98-488 
98-449 
98-277 
98-279 
98-420. 
98-349 
98-410. 
98-265 
98-294 
98-278 
98-388 
98-385 
98-489 
98-297 
98-298 
98-50.5 
98-485 
98-486 
98-487 
98-350. 
98-354 
98-522 
98-414 

Description 

MDS Universal PROM Mapper Operator's Manual 
Paper Tape Reader Guide 
sse 80.10.4 Hardware Reference Guide 
sse 80.10.5 Hardware Reference Manual 
sse 80./10. and 8D/1DA Reference Manual 
System 80./10. Reference Manual 
sse 80./20. and sse 80./20.-4 Reference Manual 
sse 8DP and 8DP1D Prototyping Package User's Guide 
sse 8DP2D Prototyping Package User's Guide 
sse 8DPD5 User's Guide 
sse 0.32/0.48/0.64 Hardware Reference Manual 
sse 0.94 Hardware Reference Manual 
sse 10.4/10.8 Hardware Reference Manual (with sse 116 Addendum) 
sse 0.16 Reference Manual 
sse 20.2 Hardware Reference Manual 
sse 211/212 (sse 80. Diskette) Reference Manual 
sse 310. Hardware Reference Manual 
sse 416 Reference Manual 
sse 50.1 Reference Manual 
sse 50.8 Reference Manual 
sse 517 Hardware Reference Manual 
sse 519 Hardware Reference Manual 
sse 556 Hardware Reference Manual 
sse 630. Power Supply User's Manual 
sse 635 Power Supply User's Manual 
sse 660. Hardware Reference Manual 
sse 711 Hardware Reference Manual 
sse 724 Hardware Reference Manual 
sse 732 Hardware Reference Manual 
sse 915 User's Guide 
sse 925 User's Guide 
RMX/8D User's Guide 
Microcomputer Systems Data Book 
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Retail 

$15.0.0. 
$ 2.50. 
$ 5.0.0. 
$ 5.0.0. 
$ 5.0.0. 
$ 5.0.0. 
$ 5.0.0. 
$ 5.0.0 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 2.00 
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I 
1103A 

1024 x 1 BIT DYNAMIC RAM 

* No Precharge Required -- Critical 
Precharge Timing is Eliminated 

• Electrically Equivalent to 1103-­
Pin-for .. Pin/Functionally 
Compatible 

• Fast Access Time -- 205ns max. 

• Low Standby Power Dissipa­
tion -- 2 J,lW IBit typical 

• Address Registers 
Incorporated on the Chip 

• Simple Memory Expansion-­
Chip Enable Input Lead 

• Inputs Protected -- All Inputs 
Have Protection Against 
Static Charge 

• Ceramic and Plastic 
Package --18-Pin DIP 

The 1103A is a 1024 word by 1 bit dynamic RAM. It is designed primarily for main memory applications 
where high performance, low cost, and large bit storage are important design objectives. The 1103A is elec­
trically equivalent to the 1103. 

1103A systems may be simplified due to the elimination of the precharge clock, its associated circuitry, and 
critical overlap timing. Only one external clock, CENABLE, is required. 

Information stored in the'memory is non-destructively read. Refreshing of all 1024 bits is accomplished in 32 
read cycles (addressing Ao to A4) and is required every two milliseconds. The memory may be used in a low 
power standby mode by having cenable at Vss potential. 

The 1103A is fabricated with silicon gate technology. This low threshold technology allows the design and 
production of higher performance MOS circuits and provides a higher functional density on a monolithic chip 
than conventional MOS technologies. 

PIN CONFIGURATION 

AD 

A, 

N.C. 

A, 

A4 

DATA OUT 

A, 

DATA IN 

Voo 

'-_-' v,. 

LOGIC SYMBOL 

CE RM 

"t_ 

PIN NAMES 

DIN DATA INPUT NC NO EXTERNAL CONNECTION 
REQUIRED (INTERNALLY 
NOT CONNECTED) 

AO-A9 ADDRESS INPUTS CE CHIP ENABLE 

R/W READ/WRITE DOUT DATA OUTPUT 
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BLOCK DIAGRAM 

VSBO----

Vsso-­

vDOo--

CENABLEo-­

READ/WRITEo-­

LOGIC 0 = HIGH VOLTAGE 
LOGIC 1 = lOW VOLTAGE 

D,N 







1103A 

A.C. Characteristics TA = oOC to 70°C, VSS = 16V ± 5%, (VBB -VSS) = 3.0V to 4.0V, VDD = OV 

READ, WRITE, AND READ/WRITE CYCLE 

Symbol Test Min. Max. Unit Conditions 

tREF Time Between Refresh 2 ms 

tAC Address to Cenable Set Up 0 ns 
Time 

tAH Address Hold Time 100 ns 

tcc Cenable Off Time 230 ns 

READ CYCLE 

Symbol Test Min. Max. Unit Conditions 

t RC Read Cycle 480 ns tT= 20ns 

tcv Cenable on Time 210 500 ns CLOAO = 100pF 

tco Cenable Output Delay 185 ns RLOAO = lOOn 

t ACC ADDRESS TO OUTPUT 205 ns tACC = tAC MIN + VREF =40mV 

ACCESS 1:0 + tT 
WH Read/Write Hold Time 30 ns 

WRITE OR READ/WRITE CYCLE 

Symbol Test Min. Max. Unit Conditions 

t WCY Write Cycle 580 ns 
} t T= 20ns 

t RWC ReadIWrite Cycle 580 ns 

tcw Cenable to ReadIWrite Delay 210 500 ns 

twp ReadIWrite Pu Ise Width 50 ns 

tw Read/Write Set Up Time 80 ns 

tow Data Set Up Time 105 ns 

tOH Data Hold Time 10 ns 

tco Output Delay 185 ns {C LOAD = 100pF; R LOAD = lOOn 
VREF = 40mV 

twc ReadIWrite to Cenable 0 ns 

Symbol Test 
Typ. Plastic Pkg. Ceramic Pkg. 

Unit Conditions 
Plastic Max. Max. 

CAD Address Capacitance 5 7 12 pF VIN = Vss 

CCE Cenable Capacitance 22 25 28 pF VIN = Vss 

CRW ReadIWrite Capacitance 11 15 19.5 pF VIN = Vss f =1 MHz. All 

CIN1 Data I nput Capacitance 4 5 7.5 pF Cenable = OV unused pins are 

VIN = Vss at A.C. ground. 
CIN2 Data Input Capacitance 2 4 6.5 pF Cenable = Vss 

COUT Data Output Capacitance 2 3 7.0 pF VIN = Vss 
VOUT = OV -

NOTES: 1. These parameters are periodically sampled and are not 100% tested. They are measured at worst case operating conditions. 
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1103-1 

1024 x 1 BIT DYNAMIC RAM 

• High Speed 1103A - Access Time -145ns/Cycle Time-340ns 

* No Precharge Required -- Critical 
Precharge Timing is Eliminated 

• Low Standby Power Dissipa­
tion -- O.2IJW IBit Typical 

• Address Registers 
Incorporated on the Chip 

• Simple Memory Expansion-­
Chip Enable Input Lead 

• Inputs Protected -- All Inputs 
Have Protection Against 
Static Charge 

• Standard 18-Pin Dual 
In-Line Packages 

The Intel"'1103A-1 is a high speed 1024 bit dynamic random access memory and is the fastest version of the 
standard 1103A. It is designed primarily for main memory applications where high performance, low cost, and 
large bit storage are important design objectives. 

1103A-1 systems may be simplified due to the elimination of the precharge clock, its associated circuitry, and 
critical overlap timing. Only one external clock, CENABLE, is required. 

Information stored in the memory is non-destructively read. Refreshing of all 1024 bits is accomplished in 32 
read cycles (addressing AO to A4) and is required everyone millisecond. The memory may be used in a low 
power standby mode by having cenable 'at \Iss potential. 

The 1103A-1 is fabricated with silicon .gate technology. This low threshold technology allows the design and 
production of higher performance MOS circuits and provides a higher functional density on a monolithic chip 
than conventional MOS technologies. 

PIN CONFIGURATION LOGIC SYMBOL 

.." U 
1S R/W CE R/W 

D" 

A, 2 17 Vss 
1103A·1 

As 3 16 CENABLE 
A, 

A, 4 15 A4 A, 

N.C. 5 1103A-l 14 DOUT 
A, 

°OU1 
A, 

... 6 13 ... A, 

A, 
A, 7 12 DIN A, 

As 8 11 Voo 
A, 

A. 

A, 9 10 Vee A, 

PIN NAMES 

0IN DATA INPUT NC NO EXTERNAL CONNECTION 
REQUIRED (INTERNALLY 
NOT CONNECTED) 

Ao-Ag ADDRESS INPUTS CE CHIP ENABLE 

R/W READ/WRITE DOUT DATA OUTPUT 
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BLOCK DIAGRAM 

Vase---

VssO--­

vooO---

CENABLE 0--­

REAOIWRITE 0--­

LOGIC 0 = HIGH VOLTAGE 
LOGIC 1 = lOW VOLTAGE 

D,. 
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1103A-2 

1024 x 1 BIT DYNAMIC RAM 

• High Speed 1103A - Access Time -145nslCycle Time-400ns 

* No Precharge Required -- Critical 
Precharge Timing is Eliminated 

• Low Standby Power Dissipa­
tion -- O.2IJW IBit Typical 

• Address Registers 
Incorporated on the Chip 

• Simple Memory Expansion-­
Chip Enable Input Lead 

• Inputs Protected -- All Inputs 
Have Protection Against 
Static Charge 

• Standard 18-Pin Dual 
In-Line Packages 

The I ntel®1130A-2 is a high speed 1024 bit dynamic random access memory and is the 400 ns cycle time version 
of the standard 11 03A. It is designed primarily for main memory applications where high performance, low cost, 
and large bit storage are important design objectives. 

1103A-2 systems may be simplified due to the elimination of the precharge clock, its associated circuitry, and 
critical overlap timing. Only one external clock, CENABLE, is required. 

I nformation stored in the memory is non-destructively read. Refreshing of all 1024 bits is accomplished in 32 
read cycles (addressing AO to A4) and is required everyone -millisecond. The memory may be used in a low 
power standby mode by having cenable at Vss potential. 

The 1103A-2 is fabricated with silicon gate technology. This low threshold technology allows the design and 
production of higher performance MOS circuits and provides a higher functional density on a monolithic chip 
than conventional MOS technologies. 

PIN CONFIGURATION LOGIC SYMBOL 

CE RIW 

0" ", U 18 R/W 

A, 2 17 Vss 
1103A-2 Ao 3 16 CENABLE 

A. 
A, 4 15 A4 A, 

N.C. 5 1103A-2 14 DOUT 
A, 

DOUT 
A, 

Ag 6 13 As A, 

A, 

As 7 12 DIN A, 

A5 B 11 VOD 
A, 

A, 

A, 9 10 VgS A, 

PIN NAMES 

DIN DATA INPUT NC NO EXTERNAL CONNECTION 
REQUIRED (INTERNALLY 
NOT CONNECTED) 

AO-Ag ADDRESS INPUTS CE CHIP ENABLE 

R/W READ/WRITE DOUT DATA OUTPUT 

3-22 

BLOCK DIAGRAM 

vssa-----

Vsse>----­

vooe>-----

CENABLE 0--­

READ!WRITE 0---­

LOGIC 0 '" HIGH VOLT AGE 
LOGIC 1 '" LOW VOLTAGE 





1103A·2 

A.C. Characteristics TA = O°C to 55°C, Vss = 19V ±5%, (VBB -Vss )=3.0V to 4.0V, VDD = OV. 

READ, WRITE, AND READ/WRITE CYCLE Refer to page 2-23 for definitions. 

Symbol Test Min. Max. Unit Conditions 

tREF Time Between Refresh 1 ms 

tAC Address to Cenable Set Up 0 ns 
Time 

tAH Address Hold Time 100 ns 

tcc Cenable Off Time 180 ns 

READ CYCLE 

Symbol Test Mill. Max. Urnt Conditions 

t RC Read Cycle 360 ns tT= 20ns -

tcv Cenable on Time 140 500 ns CLOAO = 5()pF 

tco Cenable Output Delay 125 ns RLOAO =100.11 

t ACC ADDRESS TO OUTPUT 145 ns t ACC = tAc MIN + VREF = 80mV 
ACCESS 

\:0 + tT 
twH ReadIWrite Hold Time 30 ns -

WRITE OR READ/WRITE CYCLE 

Symbol Test Min. Max. .Unit Conditions 

t wCY Write Cycle 400 ns 
} tT= 20ns 

t Rwc ReadIWrite Cycle 400 ns 

tew Cenable to ReadIWrite Delay 140 500 ns 

twp ReadIWrite Pulse Width 20 ns 

tw ReadIWrite Set Up Time 20 ns 

tow Data Set Up Time 40 ns 

tOH Data Hold Time 10 ns 

tco Output Delay 125 ns {C LOAO =50pF'; R LOAD = 100.11 
VREF = BOmV 

twc ReadIWrite to Cenable 0 ns 

Symbol Test 
Typ. Plastic Pkg. Ceramic Pkg. 

Unit Conditions 
Plastic Max. Max. 

CAD Address Capacitance 5 7 12 pF VIN= Vss 

CCE Genable Capacitance 22 25 28 pF VIN = VSS 

CRW ReadIWrite Capacitance 11 15 19.5 pF VIN = Vss f =lMHz. All 

CIN1 Data I nput Capacitance 4 5 7.5 pF Genable = OV unused pins are 

VIN = Vss at A.C. ground. 
CIN2 Data Input Capacitance 2 4 /l.5 pF Cenable - Vss 

COUT Data Output Capacitance 2 3 7.0 pF VIN = Vss 
VClUT = OV 

NOTES: 1. These parameters are periodically sampled and are not 100% tested. They are measured at worst case operating conditions. 
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2101A (350 ns ACCESS TIME) 
A.C. CHARACTERISTICS 

2101A FAMILY 

READ CYCLE TA = ODC to 70DC, Vee = 5V ±5%, unless otherwise specified. 

Symbol Parameter 

tAe Read Cycle 

tA Access Time 

teo Chip Enable To Output 

too Output Disable To Output 

tOF [2) Data Output to High Z State 

Previous Read Data Valid 
tOH after change of Address 

WRITE CYCLE 

Symbol Parameter 

twe Write Cycle 

tAW Write Delay 

tew Chip Enable To Write 

tow Data Setup 

tow Data Hold 

twp Write Pulse 

tWA Write Recovery 

tos Output Disable Setup 

2101A-4 (450 ns ACCESS TIME) 
A.C. CHARACTERISTICS 

Min. T [1) yp. Max. 

350 

350 

240 

180 

0 150 

40 

Min. T [1) yp. Max. 

220 

20 

200 

200 

0 

200 

0 

20 

READ CYCLE TA = ODC to 70DC, Vee = 5V ±5%, unless otherwise specified. 

Symbol Parameter Min. 
T [1) yp. Max. 

tAe Read Cycle 450 

tA Access Time 450 

teo Chip Enable To Output 310 

too Output Disable To Output 250 

tOF[2) Data Output to High Z State 0 200 

tOH 
Previous Read Data Valid 
after change of Address 

40 

WRITE CYCLE 

Symbol Parameter Min. T [1) yp. Max. 

twe Write Cycle 270 

tAW Write Delay 20 

tew Chip Enable To Write 250 

tow Data Setup 250 

tOH Data Hold 0 

twp Write Pulse 250 

tWA Write Recovery 0 

tos Output Disable Setup 20 

NOTES: 1. Typical values are for TA = 25D C and nominal supply voltage. 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2. tOF i. with respect to the trailing edge of CE1, CE2, or 00, whichever occurs first. 
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Test Conditions 

t" tf = 20ns 

Input Levels = 0.8V or 2.0V 

Timing Reference = 1.5V 

Load = 1 TTL Gate I 
and CL = 100pF. 

Test Conditions 

t" tf = 20ns 

Input Levels = 0.8V or 2.0V 

Timing Reference = 1.5V 

Load = 1 TTL Gate 

and CL = 100pF. 

Test Conditions 

t" tf = 20ns 

Input Levels = O.BV or 2.0 V 

Timing Reference = 1.5V 

Load = 1 TTL Gate 

and CL = 100pF. 

Test Conditions 

t" tf = 20ns 

Input Levels = 0.8V or 2.0 V 

Timing Reference = 1.5V 

Load = 1 TTL Gate 

and CL = 100pF. 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































