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Design and reality. Intel LSI

circuits are designed using computer techniques. The

CRT image of a small portion of a memory circuit is shown on the right, a
photomicrograph of that portion of the actual device, magnified over 1,000 times, on the left.

Intel was organized in 1968 to utilize the rapidly expanding technology of integrated
Electronics. During its brief history, Intel has become the world’s largest supplier of MOS
circuits, and is in the top ten of the world’'s producers of all semiconductor devices.

This Component Data Catalog provides complete specifications on most of Intel standard
memory, microprocessor, peripheral and telecommunication components. Margin tabs provide
quick guides to major product categories; indexes located in Section 1 and at the beginning of
each section allow location of specific circuit types. Ordering, packaging, and product flow
information may be found in Section 2.

The following are trademarks of Intel Corporation: ICE-30, ICE-41, ICE-48, |\CE-80, iCE-85,
INSITE, INTEL, {INTELLEC, LIBRARY MANAGER, MCS, MEGACHASSIS, MICROMAP, PROMPT.



Intel Corporation Numerical and
3065 Bowers Avenue * Santa Clara, CA 95051

Telephone: (408) 987-8080 Functional Indexes
TWX: 910-338-0026 - Telex: 34-6372
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FUNCTIONAL INDEX

GENERAL INFORMATION PROGRAMMABLE READ ONLY MEMORIES/
Table of Contents 2-2 READ ONLY MEMORIES
Ordering Information 2-3 SELECTOR GUIDE 42
Packaging information 2-4 | BIPOLAR CROSS REFERENCE 4-4
Standard Product Flow 2-12 1302 Custom Mask Programmable
Intel Technica! Library 2-14 2048-Bit Static ROM
System Sales Offices 2-17 | 1702A 2K (256 x 8) UV Erasable PROM 45
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 32 2308/8308 8K (1K x 8) ROM 4-18
1101A 256 x 1-Bit Static MOS RAM * 2316A/4316A/
1103 1024 x 1-Bit Dynamic RAM 34 8316A 16K (2K x 8) ROM 4-22
1103A 1024 x 1-Bit Dynamic RAM 312 2316E 16K (2K x 8) ROM 4-25
2101A/8101A-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 1K x 1-Bit Static RAM 3-30 Programmable ROM *
M2102A-4 1K x 1-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 4-3
(S Version) 4096 x 1-Bit Dynamic RAM 3-36 2616 16K Factory Programmable PROM 4-34
2104A Family 4096 x 1-Bit Dynamic RAM 3-44 2704 512 x 8 EPROM *
2104A 4096 x 1-Bit Dynamic RAM 3-52 2708/8708 8K and 4K UV Erasable PROM 4-38
2107A 4096 x 1-Bit Dynamic RAM * M2708 8K UV Erasable PROM (-55°C to +100°C)  4-41
21078 4096 x 1-Bit Dynamic RAM * 2716 16K UV Erasable PROM 4-44
2107C Family 4096 x 1-Bit Dynamic RAM 3-60 M2716 16K UV Erasable PROM (-55°C to +100°C)  4-49
2108 8192 x 1-Bit Dynamic RAM 3-65 2732 32K UV Erasabie PROM 4-50
2109 Family 8192 x 1-Bit Dynamic RAM 3-73 2758 8K Low Power Erasable PROM 4-51
2111A/8111A-4 256 x 4-Bit Static RAM 3-85 3601/3621 256 x 4 High Speed PROM *
M2111A 256 x 4-Bit Fully Decoded Static 3602A/3622A
RAM (-55°C to +125°C) * Family 2K High Speed PROM 4-55
2112A 256 x 4-Bit Static RAM 3-89 3604A/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 M3604A/
2115A/2125A M3624A 4K High Speed PROM (-55°C to +125°C}  4-61
Family High Speed 1K x 1-Bit Static RAM 3-99 3605/3625 4K (1K x 4) PROM 4-63
M2115A/ High Speed 1K x 1-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 1-Bit Dynamic RAM 3-109 3622A See 3602A. 4-55
2117 Family 16,384 x 1-Bit Dynamic RAM 3117 3624A See 3604A. 4-58
2125A See 2115A. 3-99 M3624A See M3604A. 4-61
2141 4096 x 1-Bit Static RAM 3129 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 1-Bit Static RAM 3138 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 Memoary 3-149 Programmable 2048-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 *
8101A-4 See 2101A. 3-26 PROM AND ROM PROGRAMMING INSTRUCTIONS 4-69
8102A-4 See 2102A. 3-30
M8102A-4 1024-Bit Fully Decoded Static RAM * SERIAL MEMORY
8111A-4 See 2111A. 3-85 SELECTOR GUIDE 52
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

1403A Dual 512-Bit Dynamic Shift Register * | MCS-80/85™
1404A 1024-Bit Dynamic Shift Register * o
1405A Dynamic Recirculating Shift Register + | 8008/8008-1 8Bt Microprocessor 15
2401/2405 2048/1024-Bit Dynamic Recirculating B0B0A/8080A-1/ Single-Chip 8-Bit N-Channel
Shift Registers 5.3 8080A-2 Microprocessor 11-11
2418 16K-Bit CCD Serial Memory * M8080A Si‘ngle—Chip 8-Bit N-Channel
2464 64K-Bit CCD Serial Memory 57 Microprocessor ‘ 11-19
8224 Clock Generator and Driver for 8080ACPU  11-24
MEMORY SUPPORT M8224 Clock Generator and Driver for 8080A CPU  11-28
8801 Clock Generator Crystal for 8224/8080A  11-32
SELECTOR GUIDE - :
3005/3404 Binary Decoder and 6-Bit Latch 2123 8228/8238 System Controller and Bus Driver for
. 8080A CPU 11-34
3207A gﬁ;?e?g):éa[;}ti?/xos Level g7 | M8228 System Controller and Bus Driver for
) - M8080A CPU 11-38
S207A-1 Shad Bipolar-10-MOS Lovel o1y | 8085 Single-Chip 8-Bit N-Channel
3208A/3408A  Hex Sense Amplifier 613 Microprocessor 11-43
3999 Refresh Controller 6-19 8085A-2 Single-Chip 8-Bit N-Channel
) g Microprocessor 11-57
3232 Address Mult!plexer and Refresh Counter  6-25 8155/8156 2048-Bit Static MOS RAM with 1/0
3242 Address Multiplexer and Refresh Counter ~ 6-29 Ports and Timer 11-63
oo Suad T MO8 Driver 633 | sigs 1024 x 8-Bit Static RAM for MCS-85/48™ 1176
3408A See 3208A 613 8355 16,384-Bit ROM with 1/0 Ports 1-77
535 Quad TTL-MOS Driver 6-37 8755A 16,384-Bit EPROM with 1/0 Ports 11-84
PERIPHERALS
TELECOMMUNICATIONS
8041/8741 Uni | Peripheral Interface 8-Bit
2910 PCM CODEC u-Law 73 | % Microcompuler ' ! 193
am PCM CODEC A-Law 14 8205 High-Speed 1 Out of 8 Binary Decoder 12-11
8212/3212 8-Bit Input/Output Port 12-17
SERIES 3000 BIPOLAR MICROPROCESSOR} M8212/M3212  8-Bit Input/Qutput Port 12-26
: ; 8214/3214 Priority Interrupt Control Unit 12-31
M ntrol Unit -
ggg; Ce;?l;?;lrg%zg‘sggg g)e;‘Jgrl“ gi M8214/M3214  Priority Interrupt Control Unit 12-35
. 8216/8226.
30 Look- C G t - j
32?3 Se 82A1r12e/a;g12arry enerator 12?13 3216/30%6  4-Bit Parallel Bi-directional Bus Driver  12-38
3914 See 8214/3214. 12.31 M8216/M3216  4-Bit Parallel Bi-directional Bus Driver ~ 12-43
3216 See 8216/3216' 19.38 8251A Programmabie Communication Interface 12-46
: e N M8251A Programmable Communication Interface 12-62
| .
3226 nverting Bidirectional Bus Driver 12-38 8253/8253-5 Programmable Interface Timer 12-65
: ™ P 8255A/8255A-5 Programmable Peripheral Interface 12-76
MCS-4/40™ MICROPROCESSORY M8255A Programmable Peripheral Interface 12-95
4040 Single Chip 4-Bit P-Channel 8257/8257-5 Programmable DMA Controller 12-98
Microprocessor 9-3 8259/8259-5 Programmable Interrupt Controller 12-111
4004 Single-Chip 4-Bit P-Channel 8271 Programmable Floppy Disk Controller ~ 12-123
Microprocessor 9-4 8273 Programmable Protoco! Controller 12-142
4003 10-Bit Shift Register/Output Expander 95 | 8275 Programmable CRT Contraller 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 97 Interface 12-198
4201A Clock Generator 9-8 8294 Data Encryption Unit 12-209
4008/4009 Standing Memory and 1/0 Interface Set 99 8741 See 8041/8741. 12-3
4289 Standard Memory Interface 9-10
4002 320-Bit RAM and 4-Bit Output Port 9-11 | MIGROCOMPUTER DEVELOPMENT SYSTEMS
4001 256 x 8 Mask Programmable ROM 9-12 INTELLEC® SERIES I
4308 1024 x & Mask Programmable ROM 814 | Model 210 Inteliec® Series il Microcomputer
MCS-48™ Development System 13-3
Model 220 Intellec® Series 1l Microcomputer
8021 Single Component 8-Bit Microcomputer 10-4 Development System 13-6
8048/8748/8035 Single Component 8-Bit Microcomputer  10-10 Model 230 Intellec® Series 11 Microcomputer
8748-4/8035-4  Single Component 8-Bit Microcomputer ~ 10-18 Development System 13-10
8049/8039 Single Component 8-Bit Microcomputer ~ 10-23 Expansion Inteliec® Series I Microcomputer
8243 MCS-48™ Input/Output Expander 10-28 Chassis Development System 13-13

*For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051.
tThese are partial specifications. For complete specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051.
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FUNCTIONAL INDEX

Model 210 Enhancement Kit Intellec® Series i 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 Il 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 Il Microcomputer M2114 1024 x 4-Bit Static RAM 3-98
Monitor Development System 13-18 M2115A/M2125A
ROM Editor/ Intellec® Series |l 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-11 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
PL/M-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 *
Inteflec® 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/ o
ICE-41™ UPI-41™ In-Circuit Emulator 13-47 M5101L-4 256 x 4-Bit Static CMOS RAM 3157
[CE-48™ MCS-48™ In-Circuit Emulator 13-49 | MB80B0A Single Chip 8-Bit N-Channel
MDS-EMI 8021 Emulator Board 13-54 M'CVOPTOC%SOV ) 11-19
ICE-80™ 8080 In-Circuit Emulator 13-57 M8102A-4 1024-Bit Eully 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/Qutput Pgrt 12-26
UPP-103 Universal PROM Programmer 1371 | M84 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 Gene‘ratorlprlver (for 8080A) 11-28
M8226 Inverting Bi-directionalf Bus Driver *
M8228 System Controller *
TEST AND INSTR,UMENTAHON SYSTEMS M8251A Programmable Communications
u-Scope™ 820 Microprocessor System Console 13-80 Interface 12-62
u-§cope“ Probe 8°5°.A 13-84 M8255A Programmable Peripheral Interface 12-95
Microcomputer Training Programs 13-86 M8702A UV Erasable and Electrically
Programmable 2048-Bit PROM *
MILITARY PRODUCTS M8708 UV Erasable and Electrically
PROGRAM DESCRIPTION 14-2 Programmable 8096-Bit PROM *
INTEL MILITARY PRODUCTS 14-2

*For specifications contact Intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 85051.
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NUMERICAL INDEX

1101A 256 x 1 Static MOS RAM * M2716 16K (2K x 8) UV Erasable PROM 4-49
1103 1024 x 1-Bit Dynamic RAM 34 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 Controf Unit 8-3
1403A Dual 512-Bit 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 85
M1702A 2K (256 x 8) UV Erasable PROM 4-9 M3003 Lock-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/2102AL/ 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 1K x 1-Bit Static RAM 3-34 3207A Quad Bipolar-To-M0OS Level Shifter
2104A and Driver 6-7
(S Version) 4096 x 1-Bit Dynamic RAM 3-36 3208A/3408A Hex Bipolar Sense Amplifiers for
2104A Family 4096 x 1-Bit Dynamic RAM 3-44 MQS 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
21078 4096 x 1-Bit Dynamic MOS RAM * 3214 Interrupt Control Unit 12-31
2107C Famity ~ 4096-Bit Dynamic RAM 3-60 M3214 Interrupt Contro! 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 Multiptexer 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 MOS RAMs 6-33
2117 Family 16,384 x 1-Bit Dynamic RAM 3117 3404 See 3205. 6-3
2125A See 2115A. 3-99 3408A See 3208A. 6-13
2141 4096 x 1-Bit Static RAM 3129 3601/3621 256 x 4-Bit High-Speed PROM *
2142 1024 x 4-Bit Static RAM 3133 3602A/3622A
M2142 1024 x 4-Bit Static RAM 3137 Family 2K (512 x 4) High-Speed PROM 4-55
2147 4096 x 1-Bit Static RAM 3138 3604A/3624A
2185 1024 x 8-Bit Static RAM 3-144 Family K (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 3605/3625 K (1K x 4) PROM 4-63
8316A 16K (2K x 8) ROM 4-22 3608/3628 K (1K 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 53 4001 256 x 8 Mask Programmable ROM and
2416 CCD Serial Memory * 4-Bit /0 Port 9-12
2464 65,536-Bit CCD Serial Memory 57 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 Register/Gutput Expander 9-5
2616 16K (2K x 8) Factory Pregrammable PROM  4-34 4004 Single Chip 4-Bit P-Channel
2704 512 x 8 EPROM v Microprocessor 9-4
2708/8708 8K and 4K UV Erasable PROM 4-38 4008/4009 Standard Memory and 1/0 interface Set 9-9
M2708 8K (1K 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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4201A
4265

4269
4289
4308

4316A

4702A

5101 Family

M5101-4/
M5101L-4

5235/5235-1

5244
8008/8008-1

8039
8041/8741

8048/8748/8035
8049/8039
8080A/8080A-1/
8080A-2
MB8080A

8085A
8085A-2

8101A-4
8102A-4
8111A-4
8155/8156

8185

8205

8212/3212

M8212/M3212

8214/3214

M8214/M3214

8216/8226,
3216/3226

M8216/M3216

8224

M8224

8226

8228/8238

M8228

8243

8251A

M8251A
8253/8253-5
8255A/8255A-5
M8255A
8257/8257-5
8259/8259-5
8271

8273

Clock Generator 9-8
Programmable General Purpose

1/0 Device 9-6
Programmable Keyboard Display Device 9-7
Standard Memory Interface 9-10
1024 x 8-Bit Mask Programmabie ROM

and Four 4-Bit 1/0 Ports 9-14
See 2316A. 4-22
2K {256 x 8) UV Erasable PROM 4-14
256 x 4-Bit Static CMOS RAM 3-153
256 x 4-Bit Static CMOS RAM 3-157
Quad TTL-to-MOS Driver for 4K

N-Channel MOS RAMs 6-37
Quad CCD Driver *
8-Bit Microprocessor 11-5

Single Component 8-Bit Microcomputer 10-4

See 8048. See also 8748. 10-10,18
See 8049. 10-23
Universal Peripheral Interface 8-Bit
Microcomputer 12-3
Single Component 8-Bit Microcomputer  10-10
Single Component 8-Bit Microcomputer  10-23
Single Chip 8-Bit N-Channel

Microprocessor 11-11
Singte Chip 8-Bit N-Channel

Microprocessor 11-19
Single Chip 8-Bit N-Channel

Microprocessor 11-43
Single Chip 8-Bit N-Channel

Microprocessor 11-57
See 2101A. 326
See 2102A. 3-30
See 2111A. 385
2048 8-Bit Static MOS RAM with 1/0

Ports and Timer 11-63
1024 x 8-Bit Static RAM for MCS-85/48  11-76

High-Speed 1-out-0f-8 Binary Decoder 12-11

8-Bit input/Output Port 12-17
8-Bit Input/Output Port 12-26
Priority Interrupt Control Unit 12-31
Priority Interrupt Control Unit 12-35
4-Bit Paralle! Bi-directional Bus Driver 12-38
4-Bit Parallel Bi-directional Bus Driver 12-43
Clock Generator and Driver for 8080ACPU  11-24
Clock Generator and Driver for 8080ACPU  11-28
See 8216.

System Controller and Bus Driver for

8080A CPU 11-34
System Controlier and Bus Driver for

MB08OA CPU 11-38
MCS-48™ input/Output Expander 10-28
Programmable Communication Interface 12-46
Programmable Communication Interface 12-62
Programmable Interface Timer 12-65
Programmable Peripheral Interface 12-76
Programmable Peripheral Interface 12-95
Programmable DMA Controlier 12-98
Programmable Interrupt Controlier 12-111
Programmabie Floppy Disk Controller  12-123
Programmable Protocot Controller 12-142

8275 Programmable CRT Controller

8278 Programmable Keyboard Interface

8279/8279-5 Programmable Keyboard Display
Interface

8294 Data Encryption Unit

8308 See 2308.

8316A See 2316A.

8355 - 16,384-Bit ROM with 1/0 Ports

8702A UV Erasable and Electrically
Programmable 2048-Bit PROM

8708 See 2708.

8741 See 8041/8741.

8748-4/8035-4  Single Component 8-Bit Microcomputer

8755A 16,384-Bit EPROM with |/0 Ports

8801 Clock Generator Crystal for 8224/8080A

Available Literature

Bipolar Cross Reference

Component Sales Offices

Development Systems

European Marketing Offices

Expansion Chassis Inteliec® Series I}

FORTRAN-80 Intellec® Resident Compiler

IC 38510 Military Products

ICE-30™ In-Circuit Emulator

ICE-41™ UPI-41™ In-Circuit Emulator

ICE-48™ In-Circuit Emulator

ICE-80™ in-Circuit Emulator

ICE-85™ In-Circuit Emulator

Insite Users’ Library

intel Technical Library

Intellec® Systems

Intellec® High-Speed Paper Tape Reader

intellec® PROMPT-48™ Design Aid

Intellec® PROMPT-80/85™ Design Aid

International Distributors

ISIS-I} Diskette Operating System

Manufacturing Flow

MCS-48™ System Workshop

MCS-80/85™ System Workshop

MDS-EMI 8021 Emulator Board

Memory Cross Reference

Memory Support Circuits

Military Products

Military Products Manufacturing Flow

Model 210 Intellec® Series Il

Model 210 Enhancement Kit inteilec® Series Il

Model 220 Intellec® Series i

Model 230 Inteltec® Series il

Model 770 Printer Intetlec® Series It

Ordering Information

Packaging Information

Peripherais

PL/M-80™ High-Level Programming Language
Intellec® Resident Compiler

Programming Seiection

PROM/ROM Selector Guide

PROMPT-48™ intellec® Design Aid

PROMPT-80/85™ Intellec® Design Aid

RAM Selector Guide

Recommended Products for MCS-80/85™

RMX-80 Real-Time System Workshop

*For specifications contact intel Literature Department, 3065 Bowers Avenue, Santa Clara, California 95051.
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ROM Editor/Assembler Intellec® Series Ii
Sales Offices

SDK-85™ MCS-85™ System Design Kit
Serial Memories

Series 3000 Bipolar Microprocessor
Standard Product Flow

System Monitor Intellec® Series Il
System Sales Offices

13-20
2-17,18
13-75
52

8-2
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13-18
2-17
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Telecommunications

Training Programs

u-Scope™ 820 Microprocessor System Console
u-Scope™ Probe 8080A

UPP-103 Universal PROM Programmer
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13-
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ORDERING INFORMATION

Semiconductor components are identified as follows:

Example:
M C 5 1 0 1 L — 4
L 11 |
. Four or five characters Up to three character
per device type modifier for power,

speed, processing, etc.
Package Type
B — Hermetic Package, Type B
C — Hermetic Package, Type C
D — Hermetic Package, Type D
M — Metal Can Package
P — Plastic Package
X — Unpackaged Device

M — Indicates Military Operating
Temperature Range

Examples:

P5101L CMOS 256 X 4 RAM, low power selection, plastic package, commercial temperature range.

C8080A2 8080A Microprocessor with 1.5 us cycle time, hermetic package Type C, commercial
temperature range.

MD3604/C 512 X 8 PROM, hermetic package Type D, military temperature range, MIL-STD-883 Level
C processing.*

MCB8080A/B 8080A Microprocessor, hermetic package Type C, military temperature range, MIL-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, Catifornia 95051.

*On military temperature devices, B suffix indicates MIL-STD-883 Level B processing. Suffix C indicates MIL-STD-883 Level
C processing. *S” 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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PACKAGING INFORMATION Al dimensions in inches

and (millimeters)

PLASTIC DUAL IN-LINE PACKAGE TYPE P

16-LEAD PLASTIC DUAL IN-LINE
PACKAGE TYPE P

835 (21.209)
825 {20.955)

[]2ssean
245 (6.223)

e ¥
.200(5.080) .140 (3.556)
MAX. 730 (3302} ]
I R ] i
SEATING e e o ¥
2EAT S S —— 010 TYP
PLANE - N.,.W -HH E Y opsm, (0258)
'125,\0(.3,(1_ S ’_J LJ - R ;L ©.381)
) ! | - .020 (0.508) 350
110 (2.794) 060 TYP 0327TYP 06 (0.408) (8 890)
090 (2.286) {1.524) (0.813)
905 (22.987) .
18-LEAD PLASTIC DUAL IN-LINE ! 895 (22.733) |
PACKAGE TYPE P | ) PIN 7|
o]
] 255 (6.467)
245 6.223)
|
U L 325
b MAX.
.200(5.080) 140 {3.556) (8.255)
MAX. 130 (3302) ]
SEATING I __,;_ H ; )
PLANE | l T Koo MIN4 T R P
125 (3.175) J 0,381 to254) =15
MIN. L - ‘ﬁ |L i
110 ’2";;4 060 T .020 (0.508) | .350 i
110 (2.794) E e 032 Typ 016 (0.406} —(8.890) —=
090 (2.286) (1.524) (0.813) REF.
1.036 (26.289}
20-LEAD PLASTIC DUAL IN-LINE 1.025 (26.035} ~
PACKAGE TYPE P - PIN 1!
o]
[ 288 i64)
285 6.223)
|
-— 1 325
- MAX, —>]
200 (5.080) 140 (3.556) (8.255)
MAX. . 130 (3302} ] | :
( 010 TYP i
PLANE i 015 MIN e T
-125 (3.176) J LJ ’“‘_‘ (0.254) ‘ *a‘ 15
MIN.
; o >“« 020 (0.508) 350 |
10 (2794) Q8OTYP  o3aTve 016 (0.406) (8,890} —
090 (2.286) (1.524) (0.813) REF.
. 1.105{28.067)
22-LEAD PLASTIC DUAL IN-LINE | 1,095 27.813)
PACKAGE TYPE P : - PINO'I ;
. ©017)
345 (8.763)
- 425
f«— MAX.
200 (5.080) 186 {3.937) (10.795)
MAX. 185 [3683) 7|
T z - 1
1 t
ss:;:\"\és QW— - W fozse 5 E
1 - ,
125 (3.175) ’] 015 MIN. (0.254) s
MIN. L - 14-‘ JL (0.381) !
™ ! 020 (0.508) L_ 450 "1
110 (2.794) 060TYP  032TYP \076 (0.406) (11230
090 (2.286) (1524) (0.813) '

24



PACKAGING INFORMATION Al dimensions in inches and {millimeters)

PLASTIC DUAL IN-LINE PACKAGE TYPE P

24-LEAD PLASTIC DUAL IN-LINE
PACKAGE TYPE P

. 1,245 (31.623)

———]

1236 (31368)
PIN 1
° }
5 (13.843)
635 (13589)
|
-—- Y 625
fe— MAX. —»f
,200 (5.080) 160 ( (15.875) ‘
50 {3811
iL p————
; '
SEATING - — 010 TYP t ! 3
PLANE W W Losmm 10.254) “]\/1?
1125 (3.175) ] L_ L { 0.381) I !
MIN. - ! —h«- 020 (0.508) 850 |
.10 {2.794) 060TYP  032TYP 076 (0.406] (16.510) —»
090 (2.286) (1.524) (0.813) REF.
. 1.4565 (36.957)
28-LEAD PLASTIC DUAL IN-LINE 1.445 (36.703)
PACKAGE TYPE P . FIN L
]
[]Sseganan
535 (13.665)
|
-— } 625
f<— MAX,
.200 {5.080) 160 (4.064) (15.875)
MAX. o 1150 (3.870) ']
SEATING S i | |
8 010 TYP 1 0
PLANE i % T osmin, (g.2se *{F s
.125 {3.175) | L ‘_M ’“-_ (0.381) | i
MIN. o L_ 650
110 (2.794) oB0TYP  ozaTVP %%%%; (185101—=
.090 (2.286) (1.524) (0.813) . . REF.
2.055 (52.197)
40-LEAD PLASTIC DUAL IN-LINE e 3045 (51943)
PACKAGE TYPE P PIN 1
o] T
[ 545 (13:843)
535 (13,5897
|
- - ¥ 825
fe— MAX.
.200(5.080} 175 (4.445) (15.875)
MAX. 165 (4.191) | ‘
i ¥
SEATING h T - 1
I S, - 010 TYP
PLANE [ Il | Fowmn, 02541
125 (3.175) | [ R ‘L_ (0.381)
b ~T -+{l=-_020 (0.508)
110 (2.794) 060 TYP  .032TYP 076 {0.408)
1090 (2.286) {1.524) (0.813)

25




GENERAL

PACKAGING INFORMATION Atl dimensions in inches and {millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE D

. 790 (20.066}
16-LEAD HERMETIC DUAL IN-LINE 750 {19.060)
PACKAGE TYPE D PIN 1
310 (7.874)
265 (6.737)
325
MAX,
200(5.080) 165 (4.191) [< MAX.
MAX. 1140 (3.566) (“55)7
SEATING fl— -
PLANE / nooe
L ‘ 015MIN. 010 TYP N
.125 {3.175) ___ L_ L (0.381) (0.254) ¥ 1
MIN. 110 (2.794)_J ‘ i 375 i
el X 1020 {0.508 —
090 (2.2886) ?1"";;;)”’ 032 TYe. "%%;73:06; 1852
' (0.813) '
920 (23.000)
880 (22.352)
18-LEAD HERMETIC DUAL IN-LINE
PACKAGE TYPE D _ PINY i
i
310 (7.874)
265 (6.731)
325
-200(5.080) 165 (4.191) [+ MAX. —>
MAX. 140 (3556) | {8.255)
1T —— I TT 1
SEATING T T T T i — ”
PLANE ; T 015 MIN. 010 TYP N o=
125 (3.175) ¥ w038y (0258 1 18
MIN. J |« 020 (0:508) I 375 I
1016 (0.406) ~—(9.525) —»|
.110 (2.794) 060 TYP 032 TYP REF.
090 (3286) (1524 0.813)
990 (26.146}
950 (24,130}
20-LEAD HERMETIC DUAL IN-LINE PN
PACKAGE TYPE D -
310 (7.874)
265 (6.731)
200 (5.080) 325
- : 165 (4.191) fe— MAX. =t
MAX. 140 (3.556) | (8.256) |
3 |
SEATING
PLANE

125 (3.175) T—
MIN.

(—J - _,‘L_ 020 (0.508)

i .
010 TYP \ 1%‘,
10.254) ! T

i 318
|<—(9.525) —=|
REF.

110 (2794) 080 TYP 032 TYP 016 (0.408)
.090 (2.286) {1.524) (0.813)
1.095 (27.813)
1.080 (26.924)
22-LEAD HERMETIC DUAL IN-LINE
PACKAGE TYPE D - PIN1
400 (10.16)
.370 {9.398)
425
jae—MAX.
.200(5.080) .180 (4572}
MAX. 50 3.810) (10.795) |
SEATING — Ve
PLANE 010 TYP N =
f 015 MIN. .ﬂ« ! 3
125 (3.175) 3 ’] L 10.381) (0.254) s
VN0 2798 L ?162212;? ——“-— 020 (0.508) L1 0051 =]
L] . 1020 (0.508) 12.065
090 (2.286) sz rve 076 {6.406) { REF')
.8




PACKAGING INFORMATION Al dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE D

GENERAL

24 LEAD HERMETIC DUAL IN-LINE 1.285 :32.539;
1.235 (31.369
PACKAGE TYPE D
PIN 1
600 {15.240)
515 (13.081)
625
MAX.
.220(5.588) 175 {4.445) ~
MAX. 145 (3683) | (15.875)
SEATING J_—t N
PLAN Noo
£ olsmiN, 010 TVP-»A« N 15°
125 (3.175) 060 TYP {0.381) (0.254) R
MIN. : . 1 ’ 675 H
> b (1.524) —»‘«ﬂ (0.508) e 17.145) ]
.10 {2.794) 032 TYP 016 (0.406) REF.
090 {2.286) (0.813)
1.485 (37.719)
7.435 {36.449
28-LEAD HERMETIC DUAL IN-LINE ¢ !
PACKAGE TYPE D B PINT
600 {15.240)
515 (13.081)
625
MAX.
2201(5.588) -175 (4.445) -
MAX. 145 (3.683) (15.875) |
SEATING_ —— = -
PLANE I_msM!N, 010 TYP. 0 e
1125 (3.175) ) 0.381) 0.258) 1 !
MIN. L -—.060 TYP. H ! 675 I
(1.524) —»lle 020 {0508 lw—(17.125) —»!
110 (2.794) 032 TYP 016 (0.408) REF.
090 (2.286) (0.813)
2.080 (52.832)
40-LEAD HERMETIC DUAL IN-LINE 2.030 (51.662)
PACKAGE TYPE D ~ PIN 1
600 (15.240)
515 {13.081)
625
.220 (5.588) 175 (4.445) [+—MAX.
MAX. 145 (3.683) {15.875)
—Tr——
SEATING A I} o
PLANE 015 MIN. 010 TYP, i +15
125 (3.175) ] 060 TYP (0.381) (0.254) o
MIN. : : .
! L— (1.524) ..“..,_(@ (0.508) le—q17.128)
110 (2.794) 032 TYP 016 (0.406) REF.
690 (7.286) (0.813)




N

PACKAGING |NFORMAT|0N AH dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE C

.820 (20.820) |

16-LEAD HERMETIC DUAL IN-LINE
PACKAGE TYPE C

.790 (20.068)
PIN 1 MARK

-{ 300 (7.620)
280 (7.112)
|

¥

0 (5.030) 095 (2.413)
A, 070 (1.778)
(3 302)
SEATING MAX. o
PLANE ‘ T 020MIN, 010 TYP. Sailar10”
(0.508) (0.254) 1 b
125 (3 175) 050 TYP. ! i
(1.270) 022 (0.588) (8.3?25)
=15 (0.381) re—{8.255
110 (2754 ey REF.
1090 (2.286)
920 {20820} )
880 (19.812)
18-LEAD HERMETIC DUAL IN-LINE - PIN 1 MARK
PACKAGE TYPE C = ===
.300 (7.620)
280 (7.112)
200 (5.080)
MAX.
re—— 130
(3.302)
SEATING -— MAX o
PLANE I l T oz min 010 TYP. \g 10
l (0.635) (0.254) |
A% e 175) 050 TYR. |
(1.270) ! | -022 (0.558) 325
R 075 {0.381) (3 255)
g (—“2'794) Tlogn 7 "
-090 (2.286) :
990 (25.146)
) 970 (24.638)
20-LEAD HERMETIC DUAL IN-LINE N PIN 1 MARK
PACKAGE TYPEC ===
300 (7.620)
280 (7.112)
200 (5.080)
MAX.
r —— === .135 MAX
(3.429)
SEATING - o
PLANE ‘ T ozsmin 010 TYP \r 16
; — (0.635) (0.254)
i 125 (3.175) L 080 TYP
MIN. (1.270) 022 (0.558) 325
116 (2oo 032 TVP. 015 {0.381) (8.255)
390 (2986 (0.813)
090 (2.286)
1,095 (27.813)
1.060 26.924)
22-LEAD HERMETIC DUAL IN-LINE PIN 1 MARK
PACKAGE TYPE C = _f
400 (10.160,
; Io {9.652)
200 (5.080) 100 (2.540)
076 (1.774)
3 = ——— 140 MAX.
(3.556)
SEATING - —t { o
PLANE ¥ 025 Min, 010 TYP. w107
ey 0.635) 0.254) i
125 (3.175) 050 TYP, ! "
MIN, 1.270) _,| 022 (0.558) L_ 425
075 (0.381) (10795
110 (2.798) 032TYP._
090 (2.286) 0.813)




PACKAG'NG |NFORMAT|ON All dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE C
24-LEAD HERMETIC DUAL IN-LINE

1.215 (30.861) )
1.185 (30.099)
PACKAGE TYPE C PIN 1 MARK
. 4 600 {15.240)
T 570 (14.478)
145 MAX
200 {5.080} 095 (2.413) (35653)
MAX. __om (1 778)
SEATING )
— 010 TP s
FLANE y “Hozomn s w10
(0.508) 1 !
125 (3.175) 050 TYP i i
MIN. 1.270) .022 {0.558) L 625 J
075 {0381} (15.875)
.10 (2.794) REF.
1090 (2.286)
1.415 {35.941) |
28-LEAD HERMETIC DUAL IN-LINE 1.385 (35.179) ‘ PIN 1 MARK
PACKAGE TYPE C VB
600 (15.240)
570 (14478)
.200 (5.080) 095 (2413 145 MAX
Max. o . 77&)} (3683
SEATING U ” Y L‘**j Il p 0
010 Tvp N e
PLANE T 020 MIN. {0.254) St /10
L
125 (3 175) |l 050 Tvp (0.508) ! v
MIN (1.270) 022 (0.558) i 625
015 {0.387) Fe—(15.875)
110 (z 794) REF.
‘090 (2.286)
2020 (51.308)
1.980 {50.202)
40-LEAD HERMETIC DUAL IN-LINE a7 PN TARK
PACKAGE TYPE C S ?
600 {15.240}
570 (14.478)
.200 (5.080) 095 (2.413)
MAX. 070 (1 778
1 145 MAX.
SEATING ¥ | JR— W (3.683) ! o
PLANE 1. 010 TYP \M‘&/w“
020 MIN. ’
] 10.508) w0254) | !
125 (3.175) 050 TYP |
MIN. (1.270) 022 (0558) L(ﬁsggs)q
015 {0381) -
.10 (2.794) REF.
.090 (2.786}

GENERAL



PACKAG'NG INFORMATION All dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE B

22-LEAD HERMETIC DUAL IN-LINE 1.095 (27.813)
PACKAGE TYPE B oS0 RS s
et
- , 400 (10.160)
'] 370 {9388)
I ‘ 425
.200 (5.080) 150 (3.810) fe— MAX. —»]
MAX. o 998 (3.178) {10.795)}
E L :,*,1 1} .190 (4.826) [ 1
seating v WplJLGLl) . 60 12.06a} I
PLANE 7 1 o
Lo1sMIN, .610 TYP el 0l
125 M(Iar;|175) 1 {0.381) (0.254)
- 110 (2. 794)J L_ -l ’“* 020 {0.508) 475
050 {2.286) 060 TYP  .032TYP. 016 {0.406) (12.065)
(1.524) 0.813) .
24-LEAD HERMETIC DUAL IN-LINE e o
PACKAGE TYPE B PIN 1
— , 600 (15.240)
515 (13.081)
e & .625
220(5.568) 150 (3.810) e MAX -
MAX. o 775 13.975) ] (15.875}
L —-—L .190 (4.826)
searmne v WCLCIII) 1155 (3.937)
PLANE [ 015 MIN 010 TYP
100 25401 JA—— 0.381) o254y
’ %g (@%; ozo {0.508) L 675 J
2 P. (17.145)-
VP
(1 524) 332513) 016 (0.406} REF.
1.485 (37.719)
28-LEAD HERMETIC DUAL IN-LINE ) 1435 (36.449)
PACKAGE TYPEB S PN ]
B | -600 (15.240}
‘l 570 (13.081)
o ‘ 625
220(5.558) .150 (3.810) fe— MAX. —»
wx 125 (375) | (15.875) 1
— =L . 190 (4.8268) E—h—d
searve ¢ LLUALTL) .155 {3.937) LI J\
PLANE & Y 4o
L.015 MIN. 010 TYP. 15
125 (3.175) _ R (0.381) 0.254) | i
MIN.
10 (2. 79“),,] L leq »“« 020 (0.508) J
090 (2.286} 060 TYP, 032TYP 016 (0,406} (17 MS)
1.524) (0.813) REF.
2,080 (52.832)
40-LEAD HERMETIC DUAL IN-LINE 2030 (51562)
PIN 1
PACKAGE TYPE B S
~ ) 600 (15.240)
570 {13.081)
[ 625
220(5.558) 150 (3.810) fe— MAX.
MAX. o aBEITEH] (15.875)
I - 1 190 14826} | ——
seatmve ¢ WALUIL) |y 415 393D I\
PLANE T i
L.015 MiN. 010 TYP. -
11265 (3.175) 3 (0.381} (0.254) B
MIN. H
110 (2.794) L JL L
[ 1020 (0.508) 675
080 (2.286) 060TYP.  032TYP 076 (0.406) (17.165)41
(1.524) {0.813) REF.




PACKAGING INFORMATION an dimensions in inches and (millimeters)

METAL CAN PACKAGE TYPE M

8LEAD METAL CAN
PACKAGE TYPE M

2-11

‘<—-—-—>|§§-5 8509),,,

1305 (7.747)
[)
185 (4.699) .040 (1.016)
1165 (4.197) ‘( MAX.
.5qu::‘2.71 ”” H |: LINSULATOR
. 050 (1.27)
MAX.
\s LEADS

1370 (9.398

335 (8.500) O~ 019 (0.483)
200 (5.08) 016 (0.406)

TYP.

45° EQUALLY
SPACED

034 (0.864)
.028 {(0.711)

7 \/
045 {1.143)

-028 {0.737)

GENERAL
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STANDARD PRODUCT FLOW

Optical inspection criteria based on
MIL-STD-883 Method 2010.3B to
insure that all devices are free Hermeticity Testing to

from internal defects which could eliminate devices which
lead to failure in normal applications. show insufficient
(Monitored by QA) hermeticity. (Monitored
by QA)

Fine leak C DIPs,CERDIPs,and
Metal cans (MIL-STD-883
Method 1014.2B).* Gross Leak
C DIPs and Cerdips only (Method *

1014.2C, vacuum omitted and 1 hour pressurization).

Die Attach
(Monitored by QA)

Lead Bonding (Monitored by QA per
MIL-STD-883 Method 2011.2 Test Condition D.)

Precap Visual .
Inspectioncriteria = «.
based on MIL-STD-883
Method 2010.3B to insure
that after assembly all devices are free
from defects which could lead to failure
in normal applications. (Each lot must
pass a QA acceptance.)

Temperature Cycling per MIL-STD-883
Method 1010.2 Test Condition C (10 Cycles:
—65°C to +150°C) to insure that all devices
are free from metalization, bonding or
packaging defects. (Monitored by QA)

212



STANDARD PRODUCT FLOW

*Fine leak limits: All
devices 1 x 10-7 cceatm/sec

Ceramic DIP and Cerdip
Centrifuge for constant acceleration
ir MIL-STD-883 Method 2001.2 Test
. Condition E (30,000G Y1 plane)

to insure that all devices are
adequately die attached, bonded
and free from package defects.
(Not 100% screened;
5 monitored by QA)

Ptastic

Deflash, trim and form leads.

{Monitored by QA)

Electrical Testing to test
conditions and limits which guarantee
AC, DC and functional performance over
full specified temperature

Final QA Acceptance per
MIL-STD-883 Method 2009 External
Visual, and Electrical AC, DC
Functional Tests to guarantee
performance over full specified
temperature range

Electrical 1% AQL

Mech/Vis. 7/2 LTPD

2-13
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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 BankAmericard/Visa 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 N/C
8085 Brochure N/C
SBC 80 and System 80 Configuration Guide N/C
u Scope™ 820 Brochure N/C
PL/M Application Brochure N/C
ICE-85™ Brochure N/C
Microcomputer Product Line Brochure N/C
Static RAM Brochure N/C
2115A/2125A Brochure N/C
Intellec® Series || Development Systems N/C
REFERENCE CARDS

MCS-48™ Assembly Language Reference Card N/C
UPI-41™ Assembly Language Reference Card N/C
8085/8080 Assembly Language Reference Card N/C
RELIABILITY REPORTS

RR 7 2107A/2107B 4K Dynamic RAM N/C
RR 8 Polysilicon Fuse Bipolar PROM N/C
RR 8 MOS Static RAMs N/C
RR 10 8080/8080A Microcomputer N/C
RR 11 2416 16K CCD Memory N/C
RR 12 2708 8K Erasable PROM N/C
RR 14 2115/2125 MOS Static RAMs N/C
RR 15 2104A 4K Dynamic RAM N/C
RR 16 2116 16K Dynamic RAM N/C
RR 17 SBC 80/10 Single Board Computer N/C

2-14



INTEL TECHNICAL LIBRARY

APPLICATION NOTES

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

Part No. Description Retail
111100 Memory Design Handbook $ 5.00
98-042 MCS-40™ User's Manual $ 5.00
98-025 4004/4040 Assembly Language Programming Manual $ 5.00
98-270 MCS-48™ User's Manual $ 5.00
98-255 MCS-48™ and UPI-41™ Assembly Language Programming Manual $ 5.00
98-504 UPI-41™ User's Manual $ 5.00
98-017 MCS-8™ User’'s Manual $ 2.50
98-019 8008/MCS-8™ Assembly Language Programming Manual $ 5.00
98-153 MCS-80™ User’'s Manual $ 7.50
98-203 SDK 80 User’s Guide $ 5.00
98-366 MCS-85™ User's Manual $ 5.00
98-451 SDK 85 User’'s Manual $ 5.00
98-301 8080/8085 Assembly Language Programming Manual $ 5.00
98-452 8080/8085 Floating-Point Arithmetic Library User’'s Manual $ 5.00
98-268 PL/M Programming Manual $ 5.00
401800 Guide to PL/M Programming — Daniel McCracken $10.00
98-300 ISIS 1l PL/M Compiter Operator’'s Manual $15.00
98-292 ISIS t 8085 Macro Assembler Operator's Manual $10.00
98-221 Series 3000 Reference Manual $ 5.00
98-210 Series 3000 Microprogramming Manual $ 5.00
98-172 ROM SIM Reference Manual $25.00
98-199 ROM SIM External Reference Specification $ 250
98-307 Intellec® PROMPT-80 User's Manual $ 5.00
98-306 ISIS It System User's Guide $15.00
98-422 Intellec® Double Density DOS Hardware Reference Manual $25.00
98-206 SIS | DOS Operator's Manual $15.00
98-212 MDS DOS Reference Manual $25.00
98-129 Intellec® 800 MDS Operator’'s Manual $15.00
98-132 Intellec® MDS Reterence Manual $25.00
98-386 Intellec® MDS Diagnostic Confidence Test Operator’s Manual $ 5.00
98-220 MDS [CE-30 Reference Manual $25.00
98-222 ICE-30™ External Reference Specifications $ 2.50
98-167 MDS ICE-80 Reference Manual $25.00
98-185 MDS ICE-80 Operator's Manual $15.00
98-133 MDS UPP Reference Manual $25.00

215

GENERAL



INTEL TECHNICAL LIBRARY

MANUALS (Cont'd.)

Part No. Description Retail
98-236 MDS Universal PROM Mapper Operator's Manual $15.00
98-016 Paper Tape Reader Guide $ 250
98-482 SBC 80/04 Hardware Reference Guide $ 5.00
98-483 SBC 80/05 Hardware Reference Manual $ 5.00
98-230 SBC 80/10 and 80/10A Reference Manual $ 5.00
98-316 System 80/10 Reference Manual $ 5.00
98-317 SBC 80/20 and SBC 80/20-4 Reference Manual $ 5.00
98-223 SBC 80P and 80P10 Prototyping Package User's Guide $ 5.00
98-338 SBC 80P20 Prototyping Package User's Guide $ 5.00
98-508 SBC 80P05 User’'s Guide $ 5.00
98-488 SBC 032/048/064 Hardware Reference Manual $ 5.00
98-449 SBC 094 Hardware Reference Manual $ 5.00
98-277 SBC 104/108 Hardware Reference Manual (with SBC 116 Addendum) $ 5.00
98-279 SBC 016 Reference Manual $ 5.00
98-420 SBC 202 Hardware Reference Manual $ 5.00
98-349 SBC 211/212 (SBC 80 Diskette) Reference Manual $ 5.00
98-410 SBC 310 Hardware Reference Manual $ 5.00
98-265 SBC 416 Reference Manual $ 5.00
98-294 SBC 501 Reference Manual $ 5.00
98-278 SBC 508 Reference Manual $ 5.00
98-388 SBC 517 Hardware Reference Manual $ 5.00
98-385 SBC 519 Hardware Reference Manual $ 5.00
98-489 SBC 556 Hardware Reference Manual $ 5.00
98-297 SBC 630 Power Supply User's Manuali $ 5.00
98-298 SBC 635 Power Supply User's Manual $ 5.00
98-505 SBC 660 Hardware Reference Manual $ 5.00
98-485 SBC 711 Hardware Reference Manual $ 5.00
98-486 SBC 724 Hardware Reference Manual $ 5.00
98-487 SBC 732 Hardware Reference Manual $ 5.00
98-350 SBC 915 User's Guide $ 5.00
98-354 SBC 925 User’'s Guide $ 5.00
98-522 RMX/80 User’'s Guide $ 5.00
98-414 Microcomputer Systems Data Book $ 2.00
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3065 Bowers Averuo
Santa Clara, Caliarnia 95051
Tel. {408) 987-8080°

TWX §10-338-00:
TELEX 346372

MICROCOMPUTER AND MEMORY SYSTEM
SALES AND MARKETING OFFICES

U.S. AND CANADA SALES OFFICES

ALABAMA
Glen Wnie Assotiates
Thia Horsestoc Trai
Hurtsvile

Tel {208) frtet

ARIZUNA

225 Nortn Sagao Bag Tra
Scottsuale

Tel (602} s34 0400

Intel Cor

SBS0N 5tr Averve
Phoenis 85

Te! (602} 242- o

cALlroRmA
Inte]

oot Mumsnn
Sune 5

Shc'man Oaks 91403
(Avay 63510
Intel

ok Avques Ave
Surte 112
Sunnyvale 94086
Tel (408} 738-3870
TWX 910-339-9275
TWX 819 5

0255

Mac-t
278 Snatuuc

Sunc 4

Berke ey

Te' (e15] s ps2s

Mac-|

PO Box

Cupor

ol thom Sorbag0

Intel Cors

1651 East 41 Sireet

Suite 150

Santa Ana 92701

Tel (714} 835-9642

TWX 910-595-1114
Mac-

PO Box 8!

Fountan, \/ch‘, 92708
Ter 7141 835-3:

20121 Veniura Bivd, Suie 2008
Woosian Hie
Tel (213 2 e
Eurle Associates, In
805 Mercury Sticet
Suite L
an Diego 92111
(714} 278-5441

OLORADO

3} e
o e s
Mountoniek

25921 Forn Guich Road
PO Eox 13
Evergrosn 80439
Te: (303} 674-52

CONNECTICUT
intel Corp

Peacack Al.oy

1 Pacanaram Road Surte 148
Danoury 06810

Tel {203] 7928366

TAX 750-456-1199

1001 N W B2nd sireet, Sune 408
Fl Laudevd"\e 33309
Tel (30
T Sio-n6 5200
inte: Corp
2151 Adansan Saer, Sute 165
Oriando 32804

Te: (305} 6262393
TWX 810-853-0219
Couing-C

3 ea Sirout

Orando 3

AR A

<zso Cedar Park Gircle
stone Mountain 30083
St 52 5600
TLLINOIS

Intel Cory

1000 Jane Boulevard

TWX 916-651- gsm
Data E:ectronic

2875 North Milaukae Averus
Gacago

Tai 1312) 283-0200

INDIANA
Data Electrones

1150 N Shadeland Ave
Sat0 B
~shanapalis 86203
Tal 1317] 359-5368

IowA
Technical Reprasentatives. ac
$t Ardrews Building

1930 St Andrews Drive N E
Cedar Hapids 52602

Tel (319) 393-5510

-esgtatives, 1
5245 Nomar. Faad, Sa16 10

6:
Te (913) BB-0217. 3,8 4
TWX 8107495417
MARYLAND

Glen White Asscciates
West Timcam Road
Timoniun: 23

Tel (30%) 262-7742

inted Cory

57 wes: T:meruLm Hoad

‘wx 710 230-1807

T K’av(\avm Dhve
Rackville 2085:
e e Bt st sazo
Balta (3011 792:0021

EUROPEAN MARKETING OFFICES

BELGIUM
Irtel irtenatio

Rue dy Mo i a Pzp er
51-Barte

B350 Brussets

Tel (02)660 36 10
TELEX 24814

FRANCE
Irtel Comporator, SARL*
74, Rue D'Areu

silic 2

54528 rungss Cocex

Te! (01) 667 22 21

TELEX 270475

ORIENT MARKETING OFFICES

APAN
el Jancn Gorporation:

Flowsr Hil-shinmact) ias1 Bidg
Shinmach, Setagajaru

Toos
e hyoen
TELEX 78126426

TAIWAN
Tawan Automation Go
ord Floor, 224
Nanking East Foad
Sectioy

:pet
Tel {02} 7710940-3
TELEX 11242 TAIAUTO

INTERNATIONAL DISTRIBUTORS

ARGENTINA
SIESA

Av e Rogue Saenz Pena 1142 €3
1035 Burnas Aires

Tei 356784

AUSTRALIA
A, Ferguson (Aaviaude) PTY. 1o

South £ustrana 17005
Tol 269-1244
TELEX 62635
A J Ferguson Electronics
34 Herber: Street

West Ryde, N & W 2114

WarburorFrankie (Sydney) Py vd
159 Parramatta

Aubura, NS W

iR

TELEX WARFRAN AA 22265
WarburtorrFisakg Indusines
(Meibourne) iy L

220 Park Street
South Melbaume. Yic

AUSTRIA
Bacher Eletronische Gerate GmbH
Neidinger Hauptsirasse 78

ez
Tel (0222) 33 63 96
TELEX (D) 1532

BELGIUM
Ineico Belgum $ A
| Duct
B8 Brascelo
Tel (02) 666 00 12
TELEX 25441

r1a 3205

**Note New Telephore Number

DENMARK
Soandinauian Semiconducter
Supply

DK ‘)wn Cupenhagen N
To Gu 80w

FINLAND
Oy Fintroric AR
Losnrrotnkati 350

Heremi
Tel 190 554 i1

FRANCE
Tekelec Arronic

TeLEX Shosay

GERMANY
Alfred Neye Fnatacnaik GmbR
Schillerstra
0 2085 Ouckhorn-Hamburg
Tel (04186} &
LAY e
Electronic 2000 Vertnels GmbH
eurarster Strasse 75

D006 tiuencrer &0

Tel {039] 43408

VELEX 527561

TELEX 484426

Elactremes Intemnationat
28 Manhaima Gandhi Road
Securderabad

Ter 73720

TELEX 015-363

CABLE GUNTICO

MASSACHUSETTS
o7 Billerica Roso, Sute 144
Chelmsford 01

Te' {617) 256- Saar

TWX 710-343-6333

Computer Marketing Associates
257 Crescen: Strest

Waltram 02158

Tel (617) 894-700C

MICN\GAN
Intel C
00 Nornwestara Huy.

61
Souiheld 48075

Tal (313} 353-0920
TWX 910-420-1212
TELEX 231343

Lowry & Associates, Ine
1B W Nor Street

Eronien
Ay

MINNESOTA
ato Etectronics

007 £ Bloommngion Frwy

Suite 218

B.oommngtor 55420

el (512} 8810150

Inel Corp

8200 Normandale Aveuo

Suite 422

Bloomington 55437

e (612) B35-5722

91

576-2867

MISSOUR1
Techncal Represuntatives, in

Tei (514) 731-5200
T 910-762-06 18

New JEHSEV

7 KHmPv Froad
Eduson 08817

Tol 201} 985-9750
TWX 710-48D-6238

NEW MEXICO
BFA Corparation

312 West Parker Road
Las Cruces 86001

Tel {505] 523-0601
TWX 910-983-0543
8FA Corporation

3705 Wesiatteld, N €
AlbLguerque

Tel (505) 292- T2
TWX 910-989-1157
NEW vom(

Intel Co
3 Vamemm Votor Pkwy

Surte
Hatnaazae 17
Tel S8z aana

vweAC
474 Thurston Road
Rachester 14619

Tel (716) 328-7340
TWX $10-253-3841

SCANDINAVIA

Inted Soandravi A/S

Lyngnyve 32 2nd Fiocr
Upemagen East

Bermark

Tel (C1) 18 20 0

TELEX 19567

Iriei Suagen 48"

Box 20082

16120 Bromma

5160 8 530
TELEX 12261

HONG KONG
Grera Elestionics

Sea Br7d House, Sth Floar
2-26 "Wyndham Sirect
Hong Kong

ISRAEL
Eastronics Lid ©
11 Rozanis Siree:
PG Box 39300
Tekaay

T Babae

ALY
EiedadSSPA°"

Tel {02) 3488041
TELEX 39332
EedadSSPA”

Via Pagio Gerdzno. 141
10137 Yenn,

TEL (011 30 87 087 - 30 97 114
Eledra 355 PA *

Via Giuseppe Yaimarana, 63
00138 Rome, I'aiy

Te i06) B1 27290 - 81 27 324
TELEX 6305

JAPAN

Pan Electron

No 1 rgashikata-Mach.
NMizonK

Tet (045) 471-8811

TELEX 781-4773

Ayovo Slectric Corp

1-Cnome
o4

7o (o) sei7rme
Nippon Comauter Co Lid

Nt B 4031 Koyvatts

Grigoga u, Tokyo 102

Te! {02) 23¢ 0041

NEW YORK (cont.)
T-5quared

4054 Newcourt Avenua
Syracase 13206
Tei_(315) 463-8502
TWX 71C-541-0554

T-Squared
640 Kreaq Raad

Measurement Technalogy. Inc
159 Northur Bolrevard
Groat Neck 1102

FIhS) e ssbo

NORTH CAROLINA
Calins-Co

4397 Witherow RY
Winston Salem 27106
Tei 800) 327-660%
Gien White Associates
3700 Computer Drive
Sutte 33

Raleigh 27609

Tol 919) 787-7036

OHIO
Inte, Cora
8312 Nottn Main Street
Dayton ¢
Tl id s80.56s0
TELEX 288004
intel Cor
26253 Lm.d ave
Sarte 5

e 12

Tet i21¢; 289-0101
Lours & Ausocutes Ine
42z l’asv ’\.mvv Ro:
Sutte
[)aybn ~§429

el 151314284785
Uty & hamaton rc
24200 Cragrn Blvd

urta 136
Gleveland 44127
Tel i216) 464-8113
OREGON

S/Chase Comp:

7mu sw Fampton street

Roro 122
Tel {303) 62-9616

PENNSYLVANIA
1atel Corp

520 Pennsylvana Ave
For lWa<mm,V:m 19035
Tei [215) 542-9444
WX 510681
QED Electronics
300 N York Poad
hatbora 18040

Tel (215 574-9600

ENGLAND
Inie! Curporation (! K ) Lid *
Beoaseio House

Tel {083) 77 14
Tl s

latel Cooaration (L K  Li¢
46-50 Beam Sir

Nantwion, Chsh 1o ows L)
Tel (027C) 62 65

TELEX 36620

OREA
Korar Diaal
Sam Yurg Bidg £33

. Bukirang - Dong Chung-Ku
Secul 103

NETHERLANDS
CN Bocd 3V
Cort vender
Lingeastrazt, 13
Postous 42
Ruswilk 22100
Te! 070996360
FELEX 31238
gl Nederiang
AFD Eientronic
Joan Muyskeru.

NL-1306 Amsters;
Tel (020) 934834
TELEX 14622

NEW ZEALAND

WK Meiean Lid
1095 Feltor Maitrew Averus

TELEX Neares

NORWAY
Nordisk Elektronik (Narse) A/S
Mustads Ver 1

N-Oslo 2

Tei 02) 55 3893

TELEX 18963

PORTUGAL

Comaponentos £ Elestonica LoA
Av Miguel Bombarda, 133
Lisboa

Tel 11945313

SOUTH AFRICA
Electranic Buiiding Eiements.
PO Box 4809

Pretora
Tel 7892321

TELEX 30181
SPAIN

Interface

Ronda Sar Pedro 22
Barceiona 10

Yel 301 78 51

PENNSYLVANIA (sont)

Pitisburgn 15221
S s amo

TENNESSEE
Glen White Assaciates
Rt 212, No-wood S0
Joresboro 37559

Tel (615] 477-8850
Glen White Associntes
2523 Howard Road
Germartown 3438
Tel (901 754-0483
Glan White Associates
6445 Ridge Luxe Road
Hixon 37343

el (615} 3427799

TEXAS
Jntei Corp

§776 SW Freeway

Suite 550

Houston 77074

Tel {713] 771-5781
Myoresystoms Marketung Ins
13777 N Central Expresswav
Surte 405

Dalias 75243
Tel (214] 238-7157

TWX 910-867-4763
Mycrosystems Marketing Inc
8810 Haruin Avonu, Suite 175
Houston 77¢

Tel uu' 753 2900

Inte! Coy

2925 L E ") Freousy

Soese
Tel (214 241-501
TWX 916-260-5487
VIRGINIA

ian Wiie Assos ates
PO Box1i0d
Conche
T ) sea 520
Glen Whie Assoreies
Rt <1, Box 522
Calonial Reach 22443
Tel {804} 224-4871

WASHINGTON

E 5 /Cnase Co

F G Box 80803
Seattls 95108

Te' (206) 762-4874
TWX 910-444-2298

CANADA
Intel Corp

70 Cnambedain Ave
Qttawa, Oniaro K18 1V9
Tel (513) 232-85
TELEX

Muylzlak, Inc
4 Barian Stroot

ttawa, Onia/lo €2, 1052
Do) pasacss
TELEX Derinas

GERMANY
Intel Semiconguctor Gmbk®

TELEX 623 177

tel Sem consuctor Gmbl

Abrafiam Lircoln Strasse 30
%

TELEX 04185182
Intei Semiconductor GmoH
Ernsthz:denstrasse

D-70C0 Stuttgart &

Tei (0711) 7351506
TELEX 7255348

fntel Sermicenaucter Gmak

Tel {0612/) 2318

SWEDEN
Nordisk Electronik A3
Fac

£-10386 Stocknoim 7
Tel j08) 228340
TELEX 10847
SWITZERLAND

Ch-
Te, o £072 30
el

UNITED KINGOCM
Rapid Recell, Lig
sertor: Strest

Drury Lane
Conder WC2H 983
Tel (01) 378-6741
TELEX 28752

Wemb\ev Hag7eR
Micihies

Tor (07 804-5303
TELEX 923¢29

Jermyn Industr.es.
Vestry Estate
Sevencaks, <ent

"*Sintrom Elcatronsc:
Akwnght Foad
Readin

Tel (0734; 85461
TELEY. 847395

~Field Application Location
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GENERAL

in

3065 Bowers Avenue

Santa Clara, Calfarnia 95051
Tel: (408) 587.8080° *

TWX 910-338-0026

TELEX 34-6372

MICROCOMPUTER AND MEMORY COMPONENT
SALES AND MARKETING OFFICES

U.S. AND CANADIAN SALES OFFICES

ALABAMA

Glen White Associaics
7844 Horseshoe Tradl
Huntswille 35602

Tel {205) 883-9394

ARIZONA
intet Corp

8650 N 35th Avenue
Phoenix 85021

Tel: (602) 242-7205

CALIFORNIA
Intel Corp.

15335 Momscn
Suite

werman Qaks 91403
(213; 985-9510
Intel Gorp.
990 E. Amues Ave
Sutte 1
Sunnyva\e 94086
Tel: (408) 738-3870
TWX. 910-333-8279
TWX. 910-338-0255

Mac-l

2576 Shatiuck
Surte 48

Berketey 94704
Tel (415) B43-7625

Mac-}

£ 0. Box 1420
Cuperting 85014

Tel (408] 257-9880
Earle Associates, Inc
4805 Mercury Street
Suite L

San Diego 92111

Tel (714) 278-5441
TWX' 910-335-1585

Mac-I
P O. Box 8763
Fountain Valley 92708
Tei (714) 839-3341
Intel Corp *

1651 East 4th Street
Sunte 150

Santa Ana 92701

Tel, (714) 835-9642
TWX: 910-595-1114

COLORADO

Inte! Corp

6000 East Evans Ave
Blag 1, Smeesﬂ
Deriver 802:

Tel {303) /55 8086
TWX 910-931-2288

CONNECTICUT

mnie| Corp.

Peacock Alley

1 Padarvavam Road Suite 146
Danaury

Tel (203) 792 eaes

TWX 710-456-1199

FLORIDA

Inte! Carp.

1007 NW 62nd Street, Suite 408
F1. Lauderdale 35308

Tel' {305) 771-0600

TWX 51 u 956-9407

Inte| Cor|

5151 Adanson Street, Suite 105
Orlando 32804

Tel' {305) 628-2393

TWX 810-853-9219

ILLINOIS
Intel Carp

1000 Jone Boulevard
Surte 224

Oakbrook 60521

Tel. (312} 325-8510
TWX 910-651-5881

lowa

Technical Representatives, Inc.
St Andrews Building

1830 §¢ Andraws Drive N E
Cedar Rapids 52402

Tel (319) 393-5510

KANSAS

Tecnnical Repesentatives, Inc
8245 Nieman Road, Surte 100
Lenexa 66214

Tel {913) 8880212, 3, & 4
TWX 910-743-6412

MARYLAND

Glen White Associates
57 West Timonium Road
Timonium 21093

Tel {301) 252-6360

Intel Cop.”

57 West Timonium Road
Suite 307

Timonium 21093

Tel (301) 252-7742
TWX' 710-232-1807

MASSACHUSETTS

Intel Corp

187 Billerica Road, Suite 14A
Gheimsford 01824

Tel {617) 256-6567

TWX 710-343-6333

EUROPEAN MARKETING OFFICES

BELGIUM

Intel International*
Aue du Moulin & Papier
51-Bote 1

B-1160 Beussels

Tel {02) 660 30 10
TELEX 24814

FRANCE

Intel Corporation, SARL "
74, Rue D'Arcuell

Siic 223

94528 Rungis Ced ex

Tel (01) 887 22 2

TELEX 270475

ORIENT MARKETING OFFICES

JAPAN

Intei Japan Corporatian*
Flower Hill-Shinmachi East Bldg
1-23-9, Stinmachi, Setagaya-ku
Tokyo 154

Tel (03) 426-9261

TELEX' 781-28426

TAIWAN

Tawan Automation Co *
2nd Floor, 224

Nanking East Road

INTERNATIONAL DISTRIBUTORS

ARGENTINA

SIESA

Av_Pte Rogue Saenz Pena 1142 9B
1035 Buenos Arres

Tel 356784

AUSTRALIA
A.J Ferguson (Adelatde) PTY, Lid.

South Avsirala 17005
Tel 269-1

TELEY v

A.J Ferguson Efectronics

34 Herbert Street

West Ryde, N SW. 2114

Tel ACB 269-1244

TELEX 82635

Warburton-Frankie (Sydney) Pty. Ltd
199 Parramatta Road

Auburn, NSW 2114

Tel 648-1711, 648-1381

TELEX' WARFRAN AA 22265
Warburton-Frankie Industries
(Melbourne} Pty. Ltd.

220 Park Strest

South Mefbourne, Victoria 3205

AUSTRIA

Bacher Elektronische Gerate GmbH
Meidiinger Hauptstrasse 78

A 1120 Vienna

Tel* (0202) 83 63 96

TELEX {01) 1532

BELGIUM
Ineico Belgium § A
Avenue Val Duchesse, 3
8-1160 Brussels

Tel' (02) 660 00 12
TELEX. 25441

**Note New Telephone Number

MICNIGAN

Intel Cof

26500 Northwestern Huy
Suite 401

Southfield 48075

Tel, {313) 353-0920
TWX 910-420-1212
TELEX. 231143

MlNNEsoTA

Intel Cor

5200 Normandale Averue
Suite 422
Bloomington 55437
Tel (612} 835-6722
TWX 910-576-2867

MISSOURI

Technical Rapresemauves. Inc.

Trade Center Bld:

300 Brookes. Dnvs Suite 108
Hazelwood 63042

Tel {314} 731-5200

TWX' 810-762-0618

NEW JERSEY
Intel Corp

2 Kilmer Road
Edison 08817

Tel (201} 985-9100
TWX 710-480-6238

NEW VORK
Intel Col
350 Vanderbilt Motor Pkwy.

T 3t0.207 5238
intel Corp.
474 Thurston Road
Rachester, N.Y. 14613
Tel (716) 328-7340
TWX 510-253-3841
T-Squared
4054 Newcourt Ave.
Syracuse 13206
Tel. (315} 463-8592
TWX. 710 541-0554
T-Squared
640 Kreag Road

. Box W
Pittsford 14534
Tel (716) 248-5008
TELEX. 97-8289

SCANDINAVIA

Intel Scandinavia A/S*
Lyngbyve; 32 2nd Floor
DK-2100 Copenhagen East
Denmark

Tel" (01) 18 20 00
TELEX. 19567

Intel Sweden AB*

Box 200

56790 Bromma
Sweden

Tel (0B) 98 53 90
TELEX 12261

HONG KONG

China Electronics

Sea Bird House, Sth Floor
22-28 Wyndham Street

Section 3 Hong Kong
Taipe
Tel' {02) 7710940-3
TELEX: 11942 TAIAUTO
DENMARK INDIA
Suwv A/S 128 Mahatma Gandhi Road
Narnasgade 18 Secunderabad
Te! 73720

DK-2200 Copenhagen N
Tel (01) 83 50 90
TeLER haosr
FINLAND

Oy Fintronic AB
Loernrotinkaty 350

SF 01180

Helsinki 18

Tel (30} 664 451
TELEX 12426

FRANCE
Tekelec Artronic
Gite des Bruyeres
Rue Carle Vernet
92310 Sevres
Tel (1)027 7535
TELEX 250997
GERMANY
Alfred Neye Enatachnik GmbH
Schilierstrasse 14
D-2085 Quickporn-Hamburg
Tel: (04106} 612
TELEX ToA 3500
Electronic 2000 Vertriebs GmbH
Neumarkter Strasse 75
D-8000 Muenchen 80
Tel: (089) 434061
TELEX 522561
Jermyn GmbH
Postfach 1146

Tel (06434) 600S
TELEX- 484426

TELEX 015-363
CABLE GUNTICO

ISRAEL
Eastronics Ltd."

Tel. 475151
TELEX 33638

ITALY

Eledra 35 SP.A."

Viaie Eivezia, 18

20154 Milan,

Tel. (02} 349304!

TELEX 393!

Eledra 3S §. P A

Via Paolo Gaidano, 141 D
10137 Tornno

TEL (011) 30 97 097 - 30 87 114
Eledra3SSP A"

Via Giuseppe Vaimarana, 63
00139 Rome, taly

Tel (06) 8127 290 - 81 27 324
TELEX 83051

JAPAN

Pan Electron

No, 1 Higashikaa-Machy
Midor1-Ku, Yokohama 226

Tel (045) 471-8811

TELEX 781-4773

NEW YORK (cont.}

Intel Cory

85 Market Street
Pougnkeepsie, New York 12601
Tel (314)473-2303

TWX 510-248-0063

NORTH CAROLINA

Glen White Associates

3700 Gomputer Dr., Suite 330
Raleigh 27t

Tel. (819} 787-7016

omo

Intel Corp.*

8312 North Main Street
Dayton 45415

Te\. (513) 39075350

Inte \ c

26250 Euchd Ave.
Suite 531F

Euciid 44132

Tel. (216) 289-0101

OREGON

ES/Chase Company
7100 S W. Hamplon Street
Suite 121

Portiand 67223

Tel (503) 620-9616
PENNSVLVANIA

intel Co

520 Panmeylvama Ave
Fort Washington 18034
Tel (215} 542-8444
TWX 5106610709

TENNESSEE

Glen White Associates
Rt 12, Norwood §/D
Jonesbora 37659

Tel {615) 477-8850
Glen White Associates
2523 Howard Road
Germentowr 38138
Tel. (901] 754-0483
Glen White Associates
6446 Ridge Lake Road
Hixon

Tel (615) 8427799

ENGLAND

intel Corporation (U.K.) Ltd *
Broadheld House

4 Between Towns Road
Cowley, Oxford OX4 3NB

Tel (0885) 77 14 31

TELEX 837203

Intel Corporation {U.K.) Ltd
48-50 Beam Street
Nantwich, Cheshire CW5 5LJ
Tel (0270) 62 65 60

TELEX. 36620

KOREA

Koram Digital

Sam Yung Bldg #303

74-2 Bukchang - Dong Chung-Ku
Seoul 100

JAPAN (cont)

Ryoyo Electric Garp.

Konwa Bldg.

1-12-2, Tsuiy, 1-Ghome
Gnuo-Ku, Tokyo 104

Tel (03} 543-7711

Nippon Micre Computer Co. Ltd.
Mutsumi Bidg. 4-5-21 Kojimachi
Chiyoda-ku, Tokyo 102

Tel {03) 230-0041

NETHERLANDS
Ineico Nederland
AFD Efektronic

Joan Muyskenweg 22
NL-1006 Amsterdam
Tel. {020} 934824
TELEX 14622

NEW ZEALAND

W K. McLean Ltd

103-5 Felton Matthew Avenue
Glenn Innes, Auckland

Tel 587-037

TELEX NZ2763

NORWA!

Nordisk E\eklrumk {Norge} A/S
Mustads Vet 1

N-Oslo 2

Tel (02) 55 38 93

TELEX 16963

PORTUGAL
Ditram

TEXAS
Intel Corp

6776 S W Frezway

Sutte 550

Houston 77074

Tel. {713) 77i-5781
Mycrosystems Marketing Inc.
13777 N_Central Expressway
Suite 405

Dallas 75243

Tel: {214) 238-7167

TWX. 810-867-4763
Mycrosystems Marketing inc.
6610 Harwin Avenue, Suite 125
Houston 77036

Tel- (713) 783-2900

intef Corp *

2025 [B.J Freeway

Surte 100

Dallas 75234

Tel, (214) 241-9521

TWX. 910-860-5487

VIRGINIA

Glen White Associates
PO Box 1104
Lynchburg 24505

Tel (804) 364-6920
Glen White Associates
At #1, Box 322

Colonial Beach 22443
Tel (804) 224-4871

WASHINGTON
E § /Chase Co
PO Box 80903
Seattle 98108

Tel (206) 762-4824
Twx 810-444-2298

CANADA

Intel Carp

70 Chamberlain Ave
Ottawa, Ontario K15 1v9
Tel (613) 232-8576
TELEX 053-4419
Multitek, Ine.”

4 Barran Street

Ottawa, Ontario K2J 1G2
Tel {613) 825-4553
TELEX. 053-4585

GERMANY

Intel Semiconductor GmbH*
Serdistrasse 27

8000 Muenchen 2

Tel (089) 55 8141

TELEX 523 177

Intel Semiconductor GmbH
Abraham Lincoln Strasse 30
8200 Wiesbaden 1

Tel (06121) 74855

TELEX' 04186183

Intel Semiconductor GmbH
Ernsthaidenstrasse 17
D-7000 Stuttgart 80

Tel. (0711) 7351506
TELEX 7255346

Intel Semlconductor GmbH
Wiesenwe

D-6272 N\edemausen

Tel. (06127) 2314

SPAIN

Interface

Ronda San Pedro 22
Barcelona 10

Tel. 301 78 51

SWEDEN
Nordisk Electronik AB
Fack

§-10380 Stockhalm 7
Tel. (08) 248340
TELEX- 10547
SWITZERLAND
Industrade AG
Gemsenstrasse 2
Postcheck 80 - 21190
CH-8021 Zurich

Tel (01) 60 22 30
TELEX 56788
UNITED KINGDOM
Aapd Recal!, Ltd
11-15 Beterton sireet
Drury

Dondon Wzt sas
Te' (01) 379-6741
TELEX' 28752

GEG Semiconductors Ld
East L

Wembley HAS 7PP
Middlesex

Tel' (01) 904-9303
TELEX 923429
Jermyn Industries

Av V\guel Eombarda 133
Te\ 119 45313
SOUTH AFRICA

Electronic Buudmg Efements
P O Box 4809

Tel: T892 21
TELEX: 30181

Vestry Estate
Kent

Tel. (0732) 50144
TELEX. 95142

*Field Application Location
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RANDOM ACCESS MEMORIES

Electrical Characteristics Over Temperature
Power
Access | Cycle Dissipation
No. No.| Time | Time Max.[1
of Organi- of | Max. Min. Operating/ Page
Type Bits Description zation | Pins|{ (ns) {ns) Standby (mW) Supplies (V) No.
DYNAMIC RAMS
1103 1024 | Dynamic Fully Decoded 1024x1 18 300 580 400/64 +16, +19
11031 1024 | Dynamic Full Deccded 1024x1 18 150 340 43776 +19, +22
1103A 1024 | Dynamic Fully Decoded 1024x1 18 205 580 400/64 +16, +19 34
1003A-1 1024 | Dynamic Fully Decoded 1024x1 18 145 340 627/10 +19, +22
1103A-2 1024 | Dynamic Fully Decoded 1024x1 18 145 400 57010 +19, +22
2104A 4096 | 16-Pin Dynamic 4096x1 16 350 350 441/25 +12, +5,-5
2104A1 4096 | 16-Pin Dynamic 4096x1 16 150 320 462/26 +12, +5, -5
2104A-2 4096 | 16-Pin Dynamic 4096x1 16 200 320 422126 +12, +5, -5
2104A-3 4096 | 16-Pin Dynamic 4096x1 16 250 375 396/26 +12, +5, -5
2104A-4 4096 | 16-Pin Dynamic 4096x1 16 300 425 396/26 +12, +5, -5 3-36
(5)2104A-1 4096 | 16-Pin Dynamic 4096x1 16 150 320 462/26 +12, +5, -5
2104A-2 4096 | 16-Pin Dynamic 4096x1 16 200 375 422i26 +12, +5, -5
2104A-3 4096 | 16-Pin Dynamic 4096x1 1 250 375 396/26 +12, +5, -5
2104A-4 4096 | 16-Pin Dynamic 4096x1 16 300 425 396/26 +12, +5, -5
2107C 4086 | 22-Pin Dynamic 4096x1 22 250 430 396/2.6 +12, +5, -5
2107C-1 4096 ;| 22-Pin Dynamic 4096x1 22 150 380 462/2.6 +12, +5, -5
2107C-2 4086 | 22-Pin Dynamic 4096x1 22 200 400 436/2.6 +12, +5, -5 560
%) 2107C-4 4096 | 22-Pin Dynamic 4096x1 22 300 470 396/2.6 +12, +5, -5
g 2108-2 8192 | 16-Pin Dynamic 8192x1 16 200 350 828/24 +12, +5, -5 265
i 2108-4 8182 | 16-Pin Dynamic 8192x1 16 300 425 780/24 +12, 45, -5
2 2109-3 8182 | 16-Pin Dynamic 8192x1 16 200 375 462/20 +12, +5, -&
(29 2109-4 8192 { 16-Pin Dynamic 8192x1 16 250 410 436/20 +12, +5,~5 373
8 2116-2 16,384 16-Pin Dynamic 16,384x1 16 200 350 828/24 +12, +5, -5
; 2116-3 16,384 | 16-Pin Dynamic 16,384x1 16 250 375 816/24 +12, +5, -5 3-109
«® 2116-4 16,384 | 16-Pin Dynamic 16,384x1 16 300 425 780i24 +12, +5, -5
2117-2 46,3841 16-Pin Dynamic 16,384x11 1 150 320 462/20 +12, +5. -5
2117-3 16,384 | 18-Pin Dynamic 16,384x1 16 200 375 462120 +12, +5, -5 3-117
2117-4 16,384 | 18-Pin Dynamic 16.384x1 16 250 410 436/20 +12, 45, -5
STATIC RAMS
2101A/8101A-4 | 1024 | Static, Separate I/O 266x4 22 350 350 300 +5
2101A-2 1024 | Static, Separate /O 256x4 22 250 250 350 +5 3-26
2101A-4 1024 | Static, Separate 1/0 256x4 22 450 450 300 +5
2102A/8102A-4 | 1024 | Static 1024x1 16 350 350 275 +5
2102A-2 1024 | Static 1024x1 16 250 250 325 +5
2102A-4 1024 | Static 1024x1 16 450 450 275 +5
2102AL 1024 | Low Standby Power Static 1024x1 16 350 350 165/35 +5 30
2102AL-2 1024 | Low Standby Power Static 1024x1 18 250 250 325/42 +5
2102AL-4 1024 | Low Standby Power Static 1024x1 16 450 450 165/35 +5
M2102A-4 1024 | Static, Tp = 55°C to +125°C 1024x 1 16 450 450 350 +5 3-34
2111A/8111A-4 | 1024 { Static, Common /O with 256x4 18 350 350 300 +5
Output Deselect
2111A-2 1024 | Static, Common /O 256x4 18 250 250 350 +5 3-85
2111A-4 1024 | Static, Common /G 256x4 18 450 450 300 +5
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RANDOM ACCESS MEMORIES (Continued)

Electricai Characteristics Over Temperature
Power
Access | Cycle Dissipation
No. No.| Time | Time Max.[1]
of Organi. of | Max. Min, Operating/ Page
Type Bits Description zatlon | Pins| (ns) {ns) Standby (mW) Supplies (V) No.
STATIC RAMS (Continued)
2112A 1024 | Static, Common I/O without 256x4 16 350 350 300 +5
Output Deselect
2112A-2 1024 | Static, Common /O without 256x4 16 250 250 350 +5 3-89
Output Deselect
2112A-4 1024 | Static, Common I/O without 256x4 16 450 450 300 +5
Qutput Deselect
2114 4096 | Static, Common /O 1024x4 18 450 450 525 +5
2114-2 4096 | Static, Common /O 1024x4 18 200 200 525 +5
2114-3 4096 | Static, Common I/O 1024x4 18 300 300 525 +5
2114L 4096 | Static, Common /O 1024x4 18 450 450 370 +5 - >04
211412 4096 | Static, Common {/O 1024x4 18 200 200 370 +5
2114L3 4096 | Static, Common 1/O 1024x4 18 300 300 370 +5
M2114 4096 | Static, Common /O Tp = 1024x4 18 450 450 550 +5 398
55°C to +125°C
2115A, 2125A | 1024 | Static, Open Connector 1024x1 16 45 45 370 +5
2115A-2, 1024 | Static, Open Connector 1024x1 16 70 70 370 +5
2125A-2 2.09
2115AL, 1024 | Static, Open Connector 1024x1 16 45 45 240 +5
2125AL .
2115AL-2, 1024 | Static, Open Connector 1024x1 16 70 70 240 +5
2125AL-2
M2115A, 1024 | Static, Three State 1024x1 16 55 55 690 +5 3-104
M2125A
M2115AL, 1024 | Static, Three State 1024x1 16 75 75 415 +5 3-104
M2125AL
2141:2 4096 | Low Power Static 4096x1 18 120 120 385/110 +5
21413 4096 | Low Power Static 4096x1 18 150 150 385/110 +5
21414 4096 | Low Power Static 4096x1 18 200 200 305/66 +5
21415 4096 | Low Power Static 4096x1 18 250 250 305/66 +5 3129
2141L-3 4096 | Low Power Static 4096x1 18 150 150 220/28 +5
214114 4096 | Low Power Static 4096x1 18 200 200 220128 +5
2141L-5 4096 | Low Power Static 4096x1 18 250 250 220/28 +5
2142 4096 | Static, with Output Enable 1024x1 20 450 450 525 +5
2142-2 4096 | Static, with Output Enable 1024x1 20 200 200 525 +5
21423 4096 | Static, with Qutput Enable 1024x1 20 300 300 525 +5
3133
21421 4096 | Static, with Output Enable 1024x1 20 450 450 375 +5
2142(-2 4096 | Static, with Output Enable 1024x1 20 200 200 375 +5
214213 4096 | Static, with Output Enable 1024x1 20 300 300 375 +5
M2142 4096 | Static, with Output Enable 1024x1 20 450 450 550 +5 3-137
247 4096 | High Speed Static 4096x1 18 70 70 840/105 +5
2147-3 4096 | High Speed Static 4096x1 18 55 55 945/160 +5 3-138
21470 4098 | High Speed Static 4096x1 18 70 70 735/53 +5
; % 3101 84 Fully Decoded 16x4 16 60 60 525 +5 3145
g 61 3101A 64 High Speed Fully Decoded 16x4 16 35 35 525 +5
I 0a}3104 16 Content Addressable 4x4 24 30 40 625 +5 3-149
8 m Memory
5101 1024 | Static CMOS RAM 256x4 22 800 800 150/2.5 +5
8 5101L 1024 | Static CMOS RAM 256x4 22 650 650 135/20uW +5
3-15.
g ={ 51011 1024 | Static CMOS RAM 256x4 22 450 450 135/20uW +5 8
(&}
g w 5101L-3 1024 | Static CMOS RAM 256x4 22 650 650 135/1 +5
%) ':( M5101-4 1024 | Static CMOS RAM 256x4 22 800 800 168/1 +5
5] (-55°C to 125°C)
3157
M5101L-4 1024 | Static CMOS RAM 256x4 22 800 800 168/400,W +5
(~-55°C to 125°C)
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= Low Power Dissipation — Dissipates
Power Primarily on Selected Chips

= Access Time — 300 nsec

= Cycle Time — 580 nsec

= Refresh Period... 2 milliseconds

for 0—70° C Ambient

» OR-Tie Capability

1103
1024 x 1 BIT DYNAMIC RAM

= Simple Memory Expansion ~
Chip Enable Input Lead

= Fully Decoded—on Chip Address

Decode

» Inputs Protected — All Inputs Have

Protection Against Static Charge

= Ceramic and Plastic Package --
18 Pin Dual In-Line Configuration.

The Intel 1103 is designed primarily for main memory applications where high performance,
low cost, and large bit storage are important design objectives.
It is a 1024 word by 1 bit random access memory element using normally off P-channel
MOS devices integrated on a monclithic array. It is fully decoded, permitting the use of an
18 pin dual in-line package. It uses dynamic circuitry and primarily dissipates power only
during precharge.
Information stored in the memory is non-destructively read. Refreshing of all 1024 bits is
accomplished in 32 read cycles and is required every two milliseconds.
A separate cenable (chip enable) lead allows easy selection of an individual package when
outputs are OR-tied.
The Intel 1103 is fabricated with silicon gate technology. This low threshold technology al-
lows the design and production of higher performance MOS circuits and provides a higher
functional density on a monolithic chip than conventional MOS technologies.
Intel’s silicon gate technology also provides excellent protection against contamination.
This permits the use of low cost plastic packaging.

PIN CONFIGURATION

LOGIC SYMBOL

Ay d +  18{] READMWRITE
IN
A, 2 17 {1 Vg
A, 3 16 [ 1 CENABLE ﬁ“
1
A, Qs 157 A, —a,
PRECHARGE [] 5 14 [T GATA OUT - ‘:3 Doyt p——
A, O]6 1[0 A, —1a
ag 7 12 {1 DATA IN — /:s
A e 110 vy, -
A, o 1007 Vgg -~ Ag
PIN NAMES
Din DATA INPUT PRC PRECHARGE {INPUT
Ag—Ag ADDRESS INPUTS CE CHIP ENABLE
R/W  READ/WRITE Dour  DATA OUTPUT

BLOCK DIAGRAM

64

Ago—

Ajo—1 10F32 | 32 READ/
A,o— ROW f—/af WRITE
A, o—] SELECTOR AMPLIFIERS
A, 00—

MEMORY MATRIX
32 ROWS
32 COLUMNS
{1024 BITS)

Vgg O———
Vg 00—

64

REFRESH AMPLIFIERS;

READ/WRITE COLUMN
GATING

DATA IN
le——o

Lo

,Ifaz

DATA OUT

Voo
PRECHARGE o—————»
CENABLE 00—
READ/MWRITE 0

LOGIC 0 = HIGH VOLTAGE
LOGIC 1 = LOW VOLTAGE

COLUMN SELECTOR

L]

Ay Ag A, Ag Ay

34
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Maximum Guaranteed Ratings*

Temperature Under Bias 0°C to 70°C
Storage Temperature —65°C to +150°C
All Input or Cutput Voltages with

Respect to the Most Positive

Supply Voltage, Vgg —25V to 0.3V
Supply Voltages Vpp and Vgg

with Respect to Vgg —25V to 0.3V
Power Dissipation 1.0W

“COMMENT:

Stresses above those listed under “Maximum Guaranteed
Rating’’ may cause permanent damage to the device. This is
a stress rating only and functional operation of the device
at these or at any other condition above those indicated in
the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

D.C. and Operating Characteristics

T, =0°C to +70°C, Vi{’= 16V £ 5%, (V; —Vi)®'= 3V to 4V, V, = OV unless otherwise specified

SYMBOL TEST MIN.  TYP.  MAX. ‘ UNIT CONDITIONS
I INPUT LOAD CURRENT (ALL INPUT PINS) 1 pA Vin =0V
Lo OUTPUT LEAKAGE CURRENT 1 pA Vout = OV
[ Vgg SUPPLY CURRENT 100 uA
Ipp1!2) | SUPPLY CURRENT DURING Tpe 37 56 mA ALL ADDRESSES = OV
‘ PRECHARGE = OV
CENABLE = Vgg: To = 25°C
Ippa (2| SUPPLY CURRENT DURING Tqy, ' 38 59 mA ALL ADDRESSES = OV
| PRECHARGE = OV
CENABLE = 0V; Ty = 25°C
Ippaf?) | SUPPLY CURRENT DURING Toqy 5.5 1 mA PRECHARGE = Vgg
CENABLE = 0V; T, = 28°C
Inpa (2| SUPPLY CURRENT DURING Tep 3 4 mA PRECHARGE = V,
CENABLE = Vgg: T, = 250C
1b&°Ay | AVERAGE SUPPLY CURRENT 17 25 mA CYCLE TIME = 580 ns; PRECHARGE
, WIDTH =190 ns; Ty = 25°C
VL7V | INPUT LOw VOLTAGE Vgg—17 Vgg—14.2| V| Ta=0°C
(ALL ADDRESS & DATA-IN LINES)
viL2'”' | INPUT LOW VOLTAGE Vgg—17 Vgs—14.5| V Ta =70°C
(ALL ADDRESS & DATA-IN LINES) ‘
ViLa7 8 INPUT LOW VOLTAGE (PRECHARGE Vgg—17 Vgg—14.7| V. T =0°C
CENABLE & READ/WRITE INPUTS)
ViLa7®) INPUT LOW VOLTAGE (PRECHARGE Vgg—17 Vgg—15.0! V Ta = 70°C
CENABLE& READ/WRITE INPUTS)
Vig1'?) | INPUT HIGH VOLTAGE Vgg~1 Vggt1 v Ta = 0°C
! (ALL INPUTS)
Vita!7) | INPUT HIGH VOLTAGE | Vss—0.7 Vgg+1 % Ta = 70°C
(ALL INPUTS}
loH1 | OUTPUT HIGH CURRENT 600 900 4000 [y Ta = 25°C
IoH2 | OUTPUT HIGH CURRENT 500 800 4000 wA 1 T =70°C
(@
oL OUTPUT LOW CURRENT See Note 3 RLoaD =100 0
VoH1 | OUTPUT HIGH VOLTAGE 60 90 400 mV_ | Ta =25°C,
VoH2 | OUTPUT HIGH VOLTAGE | 80 80 400 mv \ Tp = 70°C,
VoL OUTPUT LOW VOLTAGE See Note 3 |

Note 1! The Vgg current drain is equal to (ipp + g} or {Ipp + o).

Note 2: See Supply Current vs. Temperature (p, 3) for guaranteed current at the temperature extremes. These values are takan from a single pulse

measurement,

Note 3: The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the

clocks. Vg equals I across the load resistor,

Note 4:  This value of load resistance is used for measurement purposes, In applications the resistance may range from 100 to 1 k§2.

Note 5: This parameter is periodically sampied and is not 100% tested.
Note 6: (Vgg — Vgg) supply should be applied at or before Vgg.

Note 7:  The maximum values for V| L and the minimum values for V4 are linearly related to temperature between 0°C and 70°C. Thus any value
in between 0°C and 709C can be calculated by using a straight-line relationship.

Note 8: The maximum values for V| (for precharge, cenable & read/write) may be increased to Vgg—14.2 @ 0°C and Vgg—14.5 @ 70°C (same
values as those specified for the address & data-in lines) with a 40ns degradation (worst case) intac, tpc. tRC, WG trwe. tAcC1 and tACC2-

3-6




1103

Supply Current vs Temperature

60

59 H I L T T
~ i 62 Vgo =16.8V
" ~ Vgg = 16.8V 60 T~ s v
Vgp —Vgg=3V_—__1 BB ~VSS T
55 < BB ~VsS 59 -
~ l ~d
< 51 = TEED g 55 >
g G i
£ 50 GUARAN T 52 GUARANTEED’J
= % o ™~ R N
ja)
O 40 \\ 8 a5
35 \\ 40
TYPICAL
|
30 1 | 25 TYPICAL
0 25 50 70 0 2% 50 70
Toe) T(°C)
12 T TT T
=16.8V
\\ Vg5 =16.8V . zSS :/6 8v v
11 Vgg ~Vgs = 3V__] B8 SS
N 4.1
< ~ T 4 = GUARANTEED
T 10 GUARANTEED | I 39
B AN I 3
L 6 N o 3
A S S . P————
5 TYPICAL 2 TYPICAL
4 1
0 25 50 70 0 25 50 70
T(°C) T(°C)
. . . Ipp (MA) Ipp vs")l'IME
Typical Characteristics Tp=25°C
Vgg = 16.8V
1.8 I T Vgg—Vss = 3V
S Ipg,=59
1.5 T T / DD2
14 Vg ~Vgg=aV / // Ipp1=56
1.3
<
g2 e
z ‘
< Ippy=11]
1.0 et .
Tp= 0°C bD4 TIME
os |
o8 _TA;25ZC | OPERATING Tec Tov T;:)?v Tep
A TA=70 C Tew+Tw
0 Note 1. Aipp is due to charging of internal device node
14 15 16 17 18 19 20 capacitance at precharge
Vgg (VOLTS) Note 2. These values are taken from a single pulse measurement
24 12
T 1
— Vgg V553V % A Vgg = 16.8V
/ 55~ 16.
22 |~ 33% DUTY CYCLE A7
L ON PRECHARGE L 1.0
-~ A A —
£ y4 v < Vgg = 15.2V
- 7 < 08 ~
T
= yd K | OPERATING
I} A REGION
> 0.6
< V
OPERATING — | To=26°C
REGION 0.4 Vga—Vss=3V
| | | ¥ o 4V
0 14 15 16 17 18 19 20 0 0 40 60 80 100 120
Vgg (VOLTS) Toy (ns)
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AC Characteristics T, = 0°C to 70°C, Vg = 16 + 5%, (Vg —Vgg) = 3.0V t0 4.0V, V,, =0V
READ, WRITE, AND READ/WRITE CYCLE

SYMBOL TEST MIN. TYP.  MAX UNIT CONDITIONS
tREF TIME BETWEEN REFRESH 2 ms
tac"' | ADDRESS TO CENABLE SET UP TIME 115 ns
tcA CENABLE TO ADDRESS HOLD TIME 20 ns
et | PRECHARGE TO CENABLE DELAY 125 ns
tcp CENABLE TO PRECHARGE DELAY 85 ns
tovL | PRECHARGE & CENABLE OVERLAP, LOW 25 75 ns o = 20ms
tovH PRECHARGE & CENABLE OVERLAP, HIGH 140 ns tr = 20ns
ovMm PRECHARGE & CENABLE OVERLAP, 45 95 ns
50% POINTS
READ CYCLE
SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
tret?! READ CYCLE 480 ns a
tpov PRECHARGE TO END OF CENABLE 165 500 ns
tpo END OF PRECHARGE TO 120 ns
OUTPUT DELAY
tr = 20 ns
tacci'!’ | ADDRESS TO OUTPUT ACCESS 300 NS | tucmn + tovums [ C oo = 100 pF
+ troms + 2t | Riopo = 1002
Vier = 40 mV
tacc2!!' | PRECHARGE TO OUTPUT ACCESS 310 NS trcmn + tovime
+ teoma + 2 15
| vy
WRITE OR READ/WRITE CYCLE
SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
el | wRITE cYeLE 580 ns t = 20 ns
trwc "' | READ/WRITE CYCLE 580 ns T
tpw PRECHARGE TO READ/WRITE DELAY 165 500 ns
twp READ/WRITE PULSE WIDTH 50 ns
tw READ/WRITE SET UP TIME 80 ns
tow DATA SET UP TIME 105 ns
tDH DATA HOLD TIME 10 ns
tpo END OF PRECHARGE TO 120 ns Cuono = 100 pF
OUTPUT DELAY Riono = 1008
tew RELATIONSHIP BETWEEN CENABLE AND 0 ns Veer = 40 mV
READ/WRITE

Note 1:  These times will degrade by 40 ns (worst case) if the maximum values for V|| (for precharge, canable and read/write inputs) go to
Vgg—14.2V @ 0°C and Vgg—14.5V @ 70°C as defined on page 2.

*CAPACITANCE Ta=25C

SYMBOL TEST TYp. | PLASIICPKG. | CERAMICPKG. | umiT CONDITIONS

CAD ADDRESS CAPACITANCE 5 7 12 PF | Vin = Vss R

CpR PRECHARGE CAPACITANCE 15 18 195 PF | Vie= Vs

Cce CENABLE CAPACITANCE 15 18 21 pF | Viw = Vs f=1MHz

All Unused
c -
RW READ/WRITE CAPACITANCE 11 15 195 PF | Vin= Vs L bins Arc

Cint DATA INPUT CAPACITANCE 4 5 75 pF | CENABLE = ov| AtA-C.
Vin = Vis Ground

Cin2 DATA INPUT CAPAGITANGE 2 4 6.5 pF | CENABLE = Vs
Vin= Vs

COUT | DATA OUTPUT CAPACITANCE| 2 3 7 PF | Vour=o0OV

*This parameter is periodically sampled and is not 100% tested. They are measured at worst case operating conditions.
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1103

WRITE CYCLE OR READ/WRITE CYCLE

Timing illustrated for minimum cycle.

0 50 100 150 200 250 300 350 400 450 500 550 580
| | - I | i I B I | | I I
) tye ORT |
ADDRESS CAN CHANGE we 7T R
Vin ADDRESS
ADDRESS <g ADDRESS STABLE CAN CHANGE
ML
— A |-
«IO\/H*»
Vin Tac ~
=ty
PRECHARGE
N
Vi ~
e tep
Vin N oty | AL
CENABLE Il ~tove ‘ w ‘
ViL |
) ; oy — ‘ — gy |-—
Vin T T N ‘
READ/WRITE - twe >
Vie {
J ‘k— (DW — 4’( |- lDH
Vi ™
DATA DATA CAN | ; DATA CAN
o e | STABLE DATA TIME ohANGE
Vi ’
| I PR
Vou . ———— ————
SATR i Vee  md0nV N DATAOUT N
ouT y | Rigno - 1004 \ NOT VALID N
oL ! Cloap = 100pF ‘
DATA OUT |
1 vALID
i taccz |
ADDRESS CAN CHANGE
tgg ——— ————
Vin v g
ADDRESS
ADDRESS % ADDRESS STABLE CAN CHANGE
v N
L
}<—- toyy —| T tea i
Vin I tae > Ca
PRECHARGE J/
N
Vie
toc } - top ————
Vin N | J
CENABLE \ l
7
Vi ) T ‘]
toyL |- - Y
Vin
READ/WRITE /
Vi ‘ |
| tpg
_ Vou ——\
BATA v, = d0mv
REF
ouT / R 00— \\
VoL LOAD B
CLoan = 100 pF
t BATA QUT
Acct VALID
[ taccs I
NOTE Vop + 2V
D Voo t; IS DEFINED AS THE TRANSITIONS BETWEEN THESE TWO POINTS
NOTE () Vg - 2V
NOTE 3 tpy IS REFERENCED TO POINT (1) OF THE RISING EDGE OF CENABLE OR READ/WRITE WHICHEVER OCCURS FIRST
NOTE 4 15, IS REFERENCED TO POINT (D) OF THE RISING EDGE OF CENABLE OR READ/WRITE WHICHEVER OCCURS FIRST
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solute maximum ratings for the 1103-1 are the same as for the 1103 on page 3-4.

= Access Time — 150 nsec

1103-1
1024 x 1 BIT DYNAMIC RAM

The Inte® 1103-1 is a high speed 1024 bit dynamic random access memory and is the high speed version of the
standard 1103. The DC and AC Characteristics for the 1103-1 are given in the following three pages. The ab-

s Cycle Time —340 nsec

D.C. and Operating Characteristics
(Ta = 0°C to +55°C, Vs = 19V 5% (Vi — Vi)' = 3V to 4V, Vo, = OV unless otherwise specified)

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
W INPUT LOAD CURRENT 10 A | V=0V
(ALL INPUT PINS)
o OUTPUT LEAKAGE CURRENT 10 A | Vour =0V
les V:; SUPPLY CURRENT 100 nA
loor SUPPLY CURRENT 45 60 mA | ALL ADDRESSES = OV
DURING Tpc PRECHARGE =0V
CENABLE =V
T, = 25°C
booz. SUPPLY CURRENT 50 68.5| mA| ALL ADDRESSES = 0V
DURING Toy PRECHARGE =0V
CENABLE =0V
T.= 25°C
boos. SUPPLY CURRENT 8.5 11 mA | PRECHARGE = Vg
DURING Trov CENABLE = 0V
Ta= 25°C
Tooe’ SUPPLY CURRENT 3.0 4 mA | PRECHARGE = Vi
DURING Tcp CENABLE = V,
T, = 25°C
oave | AVERAGE SUPPLY 20 23 mA | CYCLE TIME = 340 ns
CURRENT PRECHARGE WIDTH@50%
105ns, T. = 25°C
Vi INPUT LOW VOLTAGE Vs — 20 Vss— 181 V
Vi INPUT HIGH VOLTAGE Vs — 1 Vss+1 | V
low OUTPUT HIGH CURRENT 1150 1300 7000 A | Ta = 25°C
lowa OUTPUT HIGH CURRENT 900 1150 7000 | .A |T.=55°C .
lo. OUTPUT LOW CURRENT See Note 3 Rion = 100 0
Von OUTPUT HIGH VOLTAGE 115 130 700 mV T, = 25°C,
Vo OUTPUT HIGH VOLTAGE 90 115 700 | mV |T, =55°C,
Voo OUTPUT LOW VOLTAGE See Note 3
Note 1:  The Vgg current drain is equal to {Ipp + o) or lipp + o)

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

measurement,

clocks. Vo equals i) across the load resistor.

3-9

See Supply Current vs. Temperature {p. 2-9)for guaranteed current at the temperature extremes. These values are taken from a single pulse
The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the
This value of load resistance is used for measurement purposes. In applications the resistance may range from 100§ to 1 k§2.

This parameter is periodically sampled and is not 100% tested.
{Vgg — Vgg) supply should be applied at or before Vgg.
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RAM

AC Characteristics (7, = 0°C t055°C, Vg = 19+ 5%,V — Vg = 3.0V to 4.0V, V,, = 0V)
READ, WRITE, AND READ/WRITE CYCLE .

SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
te: | TIME BETWEEN REFRESH 1 ms
tac ADDRESS TO CENABLE SET UP TIME 30 ns
tea CENABLE TO ADDRESS HOLD TIME 10 ns
te PRECHARGE TO CENABLE DELAY 60 ns
ter CENABLE TO PRECHARGE DELAY 40 ns
tow, PRECHARGE & CENABLE OVERLAP, LOW 5 a0 ns T = 20ns
town PRECHARGE & CENABLE OVERLAP, HIGH 85 ns ty = 20ns
towr PRECHARGE & CENABLE OVERLAP, 25 50 ns
50% POINTS
READ CYCLE
SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
tic{1 | READ CYCLE 300 ns tr =20 ns
trov PRECHARGE TO END OF CENABLE 115 500 ns
to!? | END OF PREGHARGE TO 75 ns Cioro =50 pF
OUTPUT DELAY Rioro = 10082
Vier =80 mV
ticci'?!| ADDRESS TO OUTPUT ACCESS 150 ns tacen 4 Yovimn + tromn + 21
Cloao = 50 pF
Rioa = 10002
Veer = 80 mV
taces'"'| - PRECHARGE TO OUTPUT ACCESS 180 ns trcmin 4+ fovimn + frone + 2 tr
Cioao = 50 pF
Riosp = 1002
Veee = 80 mV
WRITE OR READ/WRITE CYCLE
SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
twe WRITE CYCLE 340 ns ., b =20ns
tawc'?’ | READ/WRITE CYCLE 340 ns
trw PRECHARGE TO READ/WRITE DELAY 115 500 ns
tus READ/WRITE PULSE WIDTH 20 ns
tw READ/WRITE SET UP TIME 20 ns
tow DATA SET UP TIME 40 ns
ton DATA HOLD TIME 10 ns
ol | END OF PRECHARGE TO 75 ns Cuono,= 50 pF
OUTPUT DELAY Ruons = 10082
tew RELATIONSHIP BETWEEN CENABLE 0 ns Veer =80 mV
AND READ/WRITE

NOTE 1: These times will degrade by 35 nsec if a VRg point 6f°40 mV is chosen instead of the 80 mV point defined in the spec.

*CAPACITANCE Ta=25°C

SYMBOL TEST TYp. | PLASIS FKG CERAMIC PKG. | uNiT CONDITIONS
Cro ADDRESS CAPACITANGE 5 7 12 PF | Vin=Vs )
Cre PRECHARGE CAPACITANCE 15 18 195 PF | Vi = Vg
Cee CENABLE CAPACITANCE 15 1B 2 PE | V= Vi f == 1 MHz
All Unused
Cwe | READ/WRITE CAPACITANCE | 11 15 195 pF | V=V _ bins Are.
Con DATA INPUT CAPACITANCE 4 5 75 pF | CENABLE = ov| AtA-C.
Vinv = Vss Ground
Cr: | DATA INPUT CAPACITANCE 2 4 65 pF | CENABLE = Vs
Vin = Vss
Cosr | DATA OUTPUT CAPACITANCE | 2 3 7 pF | Vow=o0v

*This parameter is periodically sampied and is not 100% tested. They are measured at worst case operating conditions.,
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WRITE OR READ/WRITE CYCLE

I — 14 ORI —
j/ ADDRESS CAN CHANGE we T Rwe
v,
H | r\ p
2) ADDRESS
ADDRESS 3 * ‘T/ ADDRESS STABLE CAN CHANGE
v N
e ‘
| ¢ ——|  lcA ew—
|t —— i
v, - T
" | [ tovm
PRECHARGE |
Vi * H
i
1‘* " g T ] ! T —— e >
I ] i
v, .
IH N | i”g T
-, i
CENABLE ‘ “’F% tov ‘ w _/
vIL } f " g
| T hw
.
Vin t
READ/WRITE ‘ |
Vi T i
| 4e———tow iNote 3} ~>‘ -] [ ton tote &)
Vi ‘ : i
DATA . DATA GAN e | DATA CAN
N CHANGE STABLE DATA TIVE | >< CnANGE
Vie =t T
e Ty ] !
v, : —————— i —
e OH i
ot ‘ Croap = 50pF ) DATA OUT ~
ouT ) / RoaD = 1002 NG NOT VALIG ~
Voi Tt f VReF =B80mMV
o ——— —— . tacet e e | DATA OUT‘
| vaLiD |
[e—— T tacc2
READ CYCLE
ADDRESS CAN CHANGE
et e
Vi 7 ;
) ADDRESS
ADDRESS % ADDRESS STABLE ><CAN CHANGE
Vi S !
: N ~ gl Top |
[~ Uy — | caA f
Vin tac W ;
PRECHARGE / ‘ \
Vie ! i | |
I - top —
g lr | \ cp |
Vin T
CENABLE i N !
N\ 7
Vi L +
‘ I tppy
Vin “
READ/WRITE |
ViL :
‘ -y =
|
v, N
Vo ‘ \
DATA i \
i CLoAp 50 pF AN
ouT | / RISAD - 10002 — 7 \ N
vDL U VREF = 80 mV
DATA OUT
- Cpr - e , - -
‘1_ Accl VALID
- taccz S
NOTE Vop 4 2V
D Voo t; IS DEFINED AS THE TRANSITIONS BETWEEN THESE TWO POINTS
NOTE () Vg - 2v [ 7
NOTE 3 tpy 1S REFERENCED TO POINT (1) OF THE RISING EDGE OF CHIP ENABLE OR READ/WRITE WHICHEVER OCCURS FIRST
NOTE 4 tg, IS REFERENCED TO POINT (2) OF THE RISING EDGE OF CHIP ENABLE OR READ/WRITE WHICHEVER OCCURS FIRST
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1103A
1024 x 1 BIT DYNAMIC RAM

*kNo Precharge Required -- Critical = Address Registers
Precharge Timing is Eliminated Incorporated on the Chip

= Electrically Equivalent to 1103 -- » Simple Memory Expansion--
Pin-for-Pin/Functionally Chip Enable Input Lead
Compatible * Inputs Protected -- All Inputs

* Fast Access Time -- 205ns max. Have Protection Against

» Low Standby Power Dissipa- Static Charge
tion--2 yW/Bit typical = 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 Ag to Ag) and is required every two milliseconds. The memory may be used in a low
power standby mode by having cenable at Vgg 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 menolithic chip
than conventional MOS technologies.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

CE RW Ay

MEMORY MATRIX:
Az 1 18[1 READMWRITE —b, Ay O—f AEETRCE:S 6] 10F32 |32| Reao/ jes
A, 12 whv Ay O row el wriTe || 328OWS
AZ d- wh CSESNABLE A 230~ vemrers SELECTOR AMPLIFIERS| ffogf'éll"_r’vg"'s
o —A A, Ay 0—]
s 15[ A, —4a, %64
ne s 14 §) DATA OUT “:3 Dourfp—
—] REFRESH -
Ay s 13§7 Ay Ag AMPLIFIERS Din
] READMRITE
A7 1217 DATA IN :5 COLUMN R
ag Cfe 1[0 vop ] A; v GATING -0 Doyt
EBO—‘
A, e 10[7 Vgga —1 A %32
VA —
Vo O 10F 32
COLUMN
CENABLE O———— SELECTOR
PIN NAMES READ/WRITE O

LOGIC 0 = HIGH VOLTAGE
DiN DATA INPUT NC NO EXTERNAL CONNECTION LOGIC 1 = LOW VOLTAGE

REQUIRED (INTERNALLY

AND INVERTERS
NOT CONNECTED)
Ag-Ag  ADDRESS INPUTS | | CE CHIP ENABLE R by Ry B K
R/W  READ/WRITE SouT  DATA OUTPUT
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Absolute Maximum Ratings™

Temperature UNder Bias . . . .o v v v ot ot vt ettt et e e e e e e e e e e 0°C to 70°C
Storage TEMPEratlre . . . . . . . ...ttt t it e e e —65°C to +150°C
All Input or Output Voltages with Respect to the most Positive Supply Voltage, Vgg - - - . ... .. .. .. ... ... —25V t0 0.3V
Supply Voltages Vpp and Vgg with Respectto Vgg - - - .o oo oo —25V to 0.3V
Power Dissipation . . . oottt i e e e e e e e e e e e e e e 1.0W
*COMMENT:

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D. C. and Operating Characteristics
Tp = 0°C t0 +70°C, Vgs' 1 = 16V = 5%, (Vgg —Vgg } 1 = 3V 10 4V, Vpp = OV unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
Iy Input Load Current (All Input 1 uA Vin = 0V
Pins)
lio Output Leakage Currerth o 1 uA Vout =0V
BB Vgg Supply Current - ) 100 uA
IbD1 Supply Current During Cenable 4 kA mA Cenable = 0V; Ty = 25°C
On
Ibp2 ‘Supply Current During Cenable 0.1 4 mA Cenable = Vgg; Ty = 25°C
Off .
Iopav Average Supply Current 17 25 mA Cycle Time = 580ns; Ty = 25°C
_V—”_ Inrput Low Voltage o 7\7/DD ;Tv Vpp *+1 \Y
Vin Input High Voltage Vgg—1 Vgg+1 4V 1 )
Iomt Output High Current | 600 1800 4000 pA | T,=25°C
lonz Output High Current T 500 1500 4000 uA | T,=70°C
foL Output Low Current See Note Three R oapld = 10082
Vorr Output High Voltage 60 180 400 mV | T,=25°C
VoH2 Output High Voltage 50 150 400 mV | T, =70°C
VoL Output Low Voltage See Note Three
NOTES:

1. The Vgg current drain is equal to {Ipp + tgH) or {Ipp + IoL)-

2. (Vg —Vgg) supply should be applied at or before Vgg.

3. The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the clocks.
VoL equals 1) across the load resistor.

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from 1008 to 1k£2.
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Supply Current vs Temperature

Ippq (MA)

12 I
\\ Vgg =16.8V
11 Vgg —Vgs = 3V__J
N
~
10 GUARANTEED
~ I~
6 \\
5 TYPICAL
4
0 25 50 70
T(eC)

Typical Characteristics

lon (MA)

AVERAGE Ipp (mA)

OUTPUT HIGH CURRENT

VS. SUPPLY VOLTAGE

22
L~
2.0
Veg —Vss =3V 4 "
18 © : e
B .
v s .
16 o : i
& B 5
y ; J
¥, / >
1.4 - -
(Y
[ 8 kS
&y G
12 P
g
OPERATING REGION —; #
10 &
12 13 14 15 16 17 18
Vss (V)
AVERAGE Ipp VS.
SUPPLY VOLTAGE
T v T
CYCLE TIME 1S 580ns
18 }
Veg —Vss =3V
%
Ta=0°C
" i
12 L
OPERATING REGION —]
10,
13 4

T 1
Vgg = 16.8V
5 |-t = Vgg  Vgg = 3V —
4.1
< 4 = GUARANTEED
£ 39
o
5 3
N N
P —
0.1 TYPICAL
0
0 25 50 70
T(°C}h
Ipp VS. CENABLE
- Toe——>
CENABLE
70 INTERNAL
_ 60 |- PRECHARGING
E 50 INTERNAL CURRENT
a 40 TIMING 777__‘7
e 30 DRIVER
CURRENT Ipty
20 1 lop2
10 1 u Y I
1]
! t
TIME
AVERAGE I VS.
1103A CYCLE TIiME
24
22 toy= 2100s
20 ty=80ns
Vgg ~Vgg =3V
18
Ta=0%
—_ 16
< N
£ 14 v
F \
w12 N
;:t 10
4
>
< g
Ta= 70°C
6
4 \
—
2 —
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1103A

A.C. Characteristics 7,=0°C to 70°C, Vigg = 16V * 5%, (Vgg —Vgg ) = 3.0V to 4.0V, Vpp =0V
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
A A ____ﬂ_ﬂ,,
taH Address Hold Time 100 ns
tee Cenable Off Time 230 ns
READ CYCLE
Symbol Test Min. Max. Unit Conditions
tre Read Cycle 480 ns t=20ns
toy Cenable on Time 210 500 ns CLoap = 100pF
teo Cenable Output Delay 185 nsj R oap = 10082
tace ADDRESS TO OUTPUT 205 ns tace =tacmin t Vgep =40mV
ACCESS o +t,
tyn Read/Write Hold Time 30 ns

WRITE OR READ/WRITE CYCLE

Symbol Test Min. Max. Unit Conditions
twey Write Cycle 580 ns =20
ML S = 20ns
tawe Read/Write Cycle 580 ns T
tow Cenable to Read/Write Delay | 210 500 ns
tywe Read/Write Pulse Width 50 ‘ ns
ty Read/Write Set Up Time | 80 ns
tow | DataSet Up Time 105 ns
[tpy | DewHoidTime |10 =
tco Output Delay 1 185 ns CLoap :_100pF; RLoap = 10082
4_{, VREF =40mV
twe Read/Write to Cenable 0 ns

CAPACITANCE!" T, = 250C

Typ. Plastic Pkg. Ceramic Pkg.

Symbol Test Plastic Max. Max. Unit Conditions
Cap Address Capacitance 5 7 12 pF VN = Vss
Cce Cenable Capacitance 22 25 28 pF ViN = Vss
Caw Read/Write Capacitance 1" 15 19.5 pF Vin = Vss f=1MHz. All
Cing Data Input Capacitance 4 5 75 pF Cenable =0V |- unused pins are
Vin = Vss at A.C. ground.
Cin2 Data Input Capacitance 2 4 6.5 pF Cenable = Vgg
Cout Data Output Capacitance 2 3 7.0 pF Vin = Vss
Vout =0V

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

WRITE CYCLE OR READ/WRITE CYCLE

Timing illustrated for minimum cycle.

[ 50 100 150 200 250 300 350 400 450 500 550 600
{ i ! i | | § i I | | |
- twey OR tawe
= tac |
Vin
[©) ADDRESS
ADDRESS ® ADDRESS STABLE ADDRESS CAN CHANGE STABLE
Vio
— > tac | o oy tce
[t g —— =
Vin
CENABLE \
Vie
twe T> —
o R o tyrp —— -
Y
I \
READ/WRITE \ /
A e
N L B I S L
Vin
DATA IN DATA CAN CHANGE X X DATA CAN CHANGE
ViL
- tco
Vou r——-r——————__\\
o DATA OUT
DATA OUT Vggg = 40mV '\ NOT VALID \\
Vo m— Rioap = 10002
€Loap = 100pF
— |<— DATA OUT VALID
-t tace
[ 50 100 150 200 250 300 350 400 as0 500 550 600
i | { | | i l 1 | | 1 |
-t tre
Vin
2
2
ADDRESS ADDRESS STABLE ADDRESS CAN CHANGE Q?EBRLEESS
D
Vi
= tac e - tae e
—— tay ——| |-.+——————————— g ——————————————
Vin
CENABLE \ / \,
Vi
tyg -l |- |t tyypg—|
- tey |
Vin -
READ/WRITE
V) ettt M o e o o e e e o e
- teo
Vou - _.1\\
DATA OUT Vogp = d0my_ \ N
Vo, iem— R oap = 10082 AN
o CLoap = 100pF
- [« DATA GUT VALID
- tacc
NOTES:

+2
VDD + 2V } ty is defined as the transition between these two points.

Vgg — 2V

3. tpyy is referenced to point 1 of the rising edge of cenable or Read/Write, whichever occurs first.

4. tpy is referenced to point 2 of the rising edge of Read/Write.
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= High Speed 1103 A — Access Time —145ns/Cycle Time—340ns

1103-1

1024 x 1 BIT DYNAMIC RAM

%k No Precharge Required -- Critical
Precharge Timing is Eliminated

* Low Standby Power Dissipa-
tion--0.2 pyW/Bit 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 Ag to A4) and is required every one millisecond. The memory may be used in a low
power standby mode by having cenable at Vgg potential.

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

PIN CONFIGURATION

LOGIC SYMBOL

||

CE RW
A1 18 RW o
A, 2 17 Vs
1103A1
Ay 3 16 CENABLE
Ao
A4 15 A, 3‘“
ne. s 1103A-1 (|12 gy h oourp—
1”3
Ay B 13 A —a,
— A,
ag 7 ] 12 Dy R
—a,
As B ﬂn Voo N
A7 9 10 Vg Ag
PIN NAMES
DN DATA INPUT NC NO EXTERNAL CONNECTION
REQUIRED (INTERNALLY
NOT CONNECTED}
Ag-Ag ADDRESS INPUTS || CE CHIP ENABLE
RIW READ/WRITE Doutr DATA OUTPUT

BLOCK DIAGRAM

Ay 0—]
Ay O—1
A, O
A30—
Ay 0—1

MEMORY MATRIX:
Apopess lis| 1ors2 3| aeaoy ROWS
“AND ROW WRITE |fe] 32 o
SELECTOR AMPLIFIERS| 32 COLUMNS
INVERTERS (1024 BITS)
%64
REFRESH o
AMPLIFIERS O
READ/WRITE
COLUMN
GATING 0 0our
Vag O—— %
32
Vs O———»
Vpp O——— 10F 32
COLUMN
CENABLE O———e SELECTOR
READMWRITEO——»

LOGIC 0 = HIGH VOLTAGE
LOGIC 1 = LOW VOLTAGE

ADDRESS LATCH
AND INVERTERS

0 0606 0
As Ag A7 Ay Ag

317
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Absolute Maximum Ratings™

Temperature UNGEr BIaS . - - oo vt v it vt et e e e e e e e e e e e 0°C to 70°C
ST0rage TEMPETALUIE . . v oo v vt e et e et n e e e e e e e e e e —65°C to +150°C
Ali Input or Output Voltages with Respect to the most Positive Supply Voltage, Vgg -+« o ool —25V to 0.3V
Supply Voltages Vpp and Vgg with RespecttoVgg - .. oo oot ...................... —25V to 0.3V
Power DisSiPation . . . ..ot e e e e 1.0W
*COMMENT:

Stresses above those listed under "Absolute Maximum Ratings"may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification isnotimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D. C. and Operating Characteristics
Ta=0°Cto+55°C, Vgg!"' =19V = 5%, (Vgg —Vss )@ =3V t0 4V, Vpp = OV unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
Iy input Load Current (Al Input | 10 A | V=0V
Pins)
Lo Output Leakage Current R 10 uA Vour =0V
Isg Vgg Supply Current ' ' 100 A
Iop1 Supply Current During Cenable 7 11 mA Cenable = QV; Ty = 25°C
On |
lop2 Supply Current During Cenable 0.01 0.5 mA Cenable = Vgg; Tp = 25°C
off L |
'bbav Average Supply Current 25 33 | A Cycle Time = 340ns; Ta= 25°C
ViL Input Low Voltage Vpp —1 Vpp 1 v J
Vik Input High Voltage Vgg—1 Vgg 1 \% ‘
lont Output High Current 1150 1800 7000 WA | T,=25°C
1oH2 Output High Current 900 1600 7000 MA | TaA=55°C
loL Output Low Current See Note Three Rioap® =100Q
V0H1 Output High Voltage 115 180 700 mV Ta= 25°C
Vomz Output High Voltage 90 160 700 mV | Ta=55°C
VoL Output Low Voitage See Note Three
NOTES:

1. The Vgg current drain is equal to {Ipp + 1on) or {Ipp + lo).

2. {Vgp —Vsgs! supply should be applied at or before Vgg.

3. The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the clocks.
VoL equals |g| across the load resistor.

4. This value of load resistance is used for measurement purposes. {n applications the resistance may range from 100£2 to 1 k2.
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A.C. Characteristics T,=0°C to 55°C, Vg = 19V +5%, (Vgg —Vss ) =3.0V to 4.0V, Vpp = 0V.

READ, WRITE, AND READ/WRITE CYCLE .
Symbol Test Min. Max. Unit Conditions
treF Time Between Refresh 1 ms
tic Address to Cenable Set Up 0 ns
Time
tan Address Hold Time 100 ns
tee "~ T Cenable Off Time 120 - ns
READ CYCLE
Symbol Test Min. Max. Unit Conditions
e Read Cycle 300 ns t7= 20ns
toy Cenable on Time 140 500 ns Cioap= 50pF
teo Cenable Output Delay 125 ns R\ oap = 10082
tace ADDRESS TO OUTPUT 145 ns | taee=taowmn t| VRer = 80mV
ACCESS oo *t
(6] T
tn Read/Write Hold Time 30 ns
WRITE OR READ/WRITE CYCLE
Symbol Test Min. Max. Unit Conditions
t Write Cycl 340 ns
wey ycle - t1=20ns
tewe Read/Write Cycle 340 ns
tow Cenable to Read/Write Delay | 140 500 ns
twe Read/Write Pulse Width 20 ns
ty Read/Write Set Up Time 20 ns
tow "1 Data Set Up Time 1 40 T ns
toy Data Hold Time - 10 ‘ s
o] = 50pF; R =100Q2
12 LOAD N LOAD
teo Output Delay ) - B _5;”7”‘ ns B { Veer - 80mV
twe Read/Write to Cenable 0 ns
CAPACITANCE!Y T, = 25°C
Typ. Plastic Pkg. Ceramic Pkg. . L.
Symbol Test Plastic Max. Max. Unit Conditions
Cap Address Capacitance 5 7 12 pF V|n = Vss N
Cce Cenable Capacitance 22 25 28 pF Vin = Vss
Crw Read/Write Capacitance 1 15 19.5 pF ViN = Vss f=1MHz. All
Cing Data Input Capacitance 4 5 7.5 pF Cenabie =0V |~ unused pins are
- v Vin = Vss at A.C. ground.
Cin2 Data Input Capacitance 2 4 6.5 pF Cenable = Vgg
Cout Data Qutput Capacitance 2 3 7.0 pF Vin = Vss
VOUT =0V _

NOTES: 1. These parameters are periodically sampled and are not 100% tested. They are measured at worst case operating conditions.
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WRITE CYCLE OR RE

AD/WRITE CYCLE

twey OR tawe

~3 tac e
Vi
[©) ADDRESS
ADDRESS ADDRESS STABLE ADDRESS CAN CHANGE STABLE
v O
s
—| tac f— | tyy — tee
[t 7y
Vi e |
CENABLE /
Vie
twe J-—» |t
et | | TP —|
Vin 4
READMWRITE \ /
VIL ——— F—J
ety 3| el | £, 14
Vin
DATA IN DATA CAN CHANGE 3< X DATA CAN CHANGE
Vi
-t tco ]
Von F—-._.._.__...u\
. DATA OUT
DATA OUT VRep=40mv 7 NOT VALID \\
v, Rioap = 1000
O, s Cigap = 100pF
— [— DATA OUT VALID
tacce -
- tRe
Vin o
& ADDRESS
ADDRESS o ADDRESS STABLE ADDRESS CAN CHANGE STABLE
0
Vi
= tac | | tac e
e tay ——| -t tee
Vi k "
CENABLE /
Vi
twcﬁ—» [ ’<—-th—>‘
e —— 1y e ’
Vin _k
READMWRITE \
V)| set— N o e o s e e o
| tcg |
Vou b=
—_——— ~
DATA OUT Veee = 40my \ N
L — Rioap = 10002 AN
Coap = 100 pF
- [ DATA GUT VALID
- tace —
NOTES:
V +2v " .. .
VDD 2v tT is defined as the transition between these two points,
S§S —

3. tpyw is referenced to point 1 of the rising edge of cenable or Read/Write, whichever occurs first.
4, tpH isreferenced to point 2 of the rising edge of Read/Write.
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Supply Current vs Temperature

12 T
\ % l Vgs = 20V
\ "’1, Vag —Vgs = 3V
1 |
~N
~
— P GUARANTEED
E 10
= ~ny ~,
5 o] \\ i
6 \" TYPICAL
5
[} 25 50
T {°¢)
Typical Characteristics
OUTPUT HIGH CURRENT AVERAGE Iy VS.
VS. SUPPLY VOLTAGE SUPPLY VOLTAGE
22
15 0C Vap —Vgs = 3V
Ve —Vs = 3V
2.0
| .
TA;25°C i
P F
£ 18 &g
3 &
, E
14 CYCLE
OPERATING _— i TIME = 344
REGION
12
1.0, -
16 17 18 19 20 21 22
Vs (V)
AVERAGE Ip, VS.
CYCLE TIME Ipp VS. CENABLE
50
30 1T
20 AN
15— ————15"——L—

CENABLE

AVERAGE Ipp (mA)
@
i
;
|
-
T
I

70 — INTERNAL
60 ? PRECHARGING

<
\ E 90 INTERNAL CURR‘ENT
2 40 TIMING
2 B I I, DRIVER -
N CURRENT 10,
20 ! {oo2
10 ¥ ' |
1 0
02 1 Y ? ?
CYCLE TIME (s} TIME
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1103A-2
1024 x 1 BIT DYNAMIC RAM

= High Speed 1103 A — Access Time —145ns/Cycle Time—400ns

*k No Precharge Required -- Critical = Simple Memory Expansion--
Precharge Timing is Eliminated Chip Enable Input Lead

= Low Standby Power Dissipa- = Inputs Protected -- All Inputs
tion--0.2 yW/Bit Typical Have Protection Against

Static Charge
* Address Registers

Incorporated on the Chip = Standard 18-Pin Dual
In-Line Packages

The Intel®1130A-2 is a high speed 1024 bit dynamic random access memory and is the 400ns cycle time version
of the standard 1103A. Itisdesigned 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.

Information stored in the memory is non-destructively read. Refreshing of all 1024 bits is accomplished in 32
read cycles (addressing Ag to As) and is required every one millisecond. The memory may be used in a low
power standby mode by having cenable at Vsg potential.

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

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
Ay 1 18 RW oE Y 2ol -
—%w 9
A; 0—f ADDRESS 10F 32 2 READ/ MEMORY MATRIX:
A 2 17 Vs A 0] LATCH 2] Thow bia| weire e B NS
Ay 2 16 CENABLE 1103A-2 i:: INVERTERS SELECTOR AMPLIFIERS A TS
. .
A, 4 15 A, _A‘: %54
. . —a, EFR
Ne. 5[] 1103A-2 |14 By N Dourfo— JerREsH  leoop
Ag 6 13 A, Ag READ/WRITE
8 COLUMN PN,
—As GATING PO Bour
A 7 12 Dy ——qAg Vg Q- %
32
A 8 1 Vpp —:7 Vg O———w
—1"s
A 9 10 Vgg — A, Vop O——— c!o?j:&zn
CENABLE O————> SELECTOR
PIN NAMES READMWRITE O
LOGIC 0 = HIGH VOLTAGE ®
Din DATA INPUT NC NO EXTERNAL CONNECTION LOGIC 1 = LOW VOLTAGE
REQUIRED (INTERNALLY AND INVERTERS
NOT CONNECTED) &b 844
Ag-Ag ADDRESS INPUTS | [ CE CHIP ENABLE As fe A7 Ao Ao
R/W READ/WRITE Doutr  DATA OUTPUT
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1103A-2

Absolute Maximum Ratings™

Temperature Under Bias . . . .. . .ot i e e e e 0°C to 70°C
SEOrage TOMPEIAIUIE . .« o v oo e e o e e e e e e e e e e e —65°C to +150°C
All Input or Output Voltages with Respect to the most Positive Supply Voltage, Vgg - - - .. ... ... ... ... .. —25V 10 0.3V
Supply Voltages Vpp and Vgg with Respect to Vgg -+« + - oo oo -25V 10 0.3V
Power Dissipation . . . . oo e e e 1.0W
*COMMENT:

Stresses above those listed under "Absolute Maximum Ratings'' may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of
this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

D. C. and Operating Characteristics
Ta=0°Cto +55°C, Vgg!"! =19V = 5%, (Vgg —Vsg )2 =3V to'4V, Vpp. = OV unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
Iy Input Load Current (All Input 10 ] wA Viy = 0V
Pins)
lo Output Leakage Current S B 710 MA Vout = 0V
los | Vay Supply Current 100 Py
Ibp1 Supply Current During Cenable 7 1 mA Cenable = 0V; Ty = 25°C
S ,
lbpz | Supply Current During Cenable 0.01 05 mA | Cenable = Vgg; Tp = 25°C
Off ‘
'opav Average Supply Current 22 30 mA | Cycle Time=400ns; To=25°C
ViL Input Low Voltage Vpp —1 Vpp 1 \
Vin Input High Voltage Vgs—1 Vgg +1 A\
L oH1 NOutput High Current 1150 1800 7000 MA T = 25°C
(PP Output High Current 900 1600 7000 HA | Ta=55°C
loL Qutput Low Current See Note Three Rioapl4 =100
Vour Output High Voltage 115 180 700 mV | T,=25°C
Voha Output High Voltage a0 160 700 mV Ta=55°C
VoL Output Low Voltage See Note Three
NOTES:

1. The Vgg currentdrain is equal to {Ipp + lon) or {ipp + o).

2. (Vg —Vgs!) supply should be applied at or before Vgg.

3. The output current when reading a low output is the leakage current of the 1103 plus external noise coupled into the output line from the clocks.
Voo equals I across the load resistor.

4. This value of Joad resistance is used for measurement purposes. tn applications the resistance may range 