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FUNCTIONAL INDEX

RANDOM ACCESS MEMORIES - DYNAMIC MOS RAMSs

2107B-5 4096 x 1 Dynamic MOS RAM 2-54
STATIC MOS RAMs 21082 8192 x 1 Dynamic MOS RAM 260
1101A 256 x 1 Static MOS RAM 2-4 2108-4 8192 x 1 Dynamic MOS RAM 2-60
1101A1 256 x 1 Static MOS RAM 2- 2116-2 16384 x 1 Dynamic MOS RAM 2-96
2101A 256 x 4 Static MOS RAM 2-30 2116-3 16384 x 1 Dynamic MOS RAM 2-96
2101A-2 256 x 4 Static MOS RAM 2-30 2116-4 16384 x 1 Dynamic MOS RAM 2-96
2101A-4 256 x 4 Static MOS RAM 2-30
2102A 1024 x 1 Static MOS RAM 2-34 BIPOLAR RAMs
2102A-2 1024 x 1 Static MOS RAM 2-34 3101 16 x 4 Bipolar RAM 2-105
2102A-4 1024 x 1 Static MOS RAM 2-34 3101A 16 x 4 Bipolar RAM 2-105
2102A-6 1024 x 1 Static MOS RAM 2-34 3104 4 x 4 Bipolar RAM 2-109
2101AL 1024 x 1 Static MOS RAM 234 | vos Ram
2102AL-2 1024 x 1 Static MOS RAM 2-34 CMOS RAMs
2102AL-4 1024 x 1 Static MOS RAM 2-34 5101-8 256 x 4 CMOS RAM 2-113
M2102A-4 1024 x 1 Static MOS RAM 2-38 5101L 256 x 4 CMOS RAM 2-113
2111A 256 x 4 Static MOS RAM 2-68 5101L-1 256 x 4 CMOS RAM 2-113
2111A-2 256 x 4 Static MOS RAM 2-68 5101L-3 256 x 4 CMOS RAM 2-113
2111A-4 256 x 4 Static MOS RAM 2-68 M5101-4 256 x 4 CMOS RAM 2-117
2112A 256 x 4 Static MOS RAM 2-72 M5101L-4 256 x 4 CMOS RAM 2-117
2112A-2 256 x 4 Static MOS RAM 2-72
2112A-4 256 x 4 Static MOS RAM 2-72
2114 1024 x 4 Static MOS RAM 2-77
2114-2 1024 x 4 Static MOS RAM 2-77 PROGRAMMABLE READ ONLY MEMORIES (PROMS)
2114-3 1024 x 4 Static MOS RAM 2-77
2114L 1024 x 4 Static MOS RAM 2-77 MOS PROMs
2114L-3 1024 x 4 Static MOS RAM 2-77 1702A 256 x 8 EPROM 3-5
2115A 1024 x 1 Static MOS RAM 2-81 1702A-2 256 x 8 EPROM 3-5
2115A-2 1024 x 1 Static MOS RAM 2-81 1702A-6 256 x 8 EPROM 3-5
2115AL 1024 x 1 Static MOS RAM 2-81 M1702A 256 x 8 EPROM 39
2115AL-2 1024 x 1 Static MOS RAM 2-81 1702AL 256 x 8 EPROM 3-11
M2115A 1024 x 1 Static MOS RAM 2-86 1702AL-2 256 x 8 EPROM 3-11
M2115AL 1024 x 1 Static MOS RAM 2-86 2704 512 x 8 EPROM 3-24
2115 1024 x 1 Static MOS RAM 2-91 2708 1024 x 8 EPROM 3-24
2115-2 1024 x 1 Static MOS RAM 2-91 2708-1 1024 x 8 EPROM 3-24
2115L 1024 x 1 Static MOS RAM 2-91 M2708 1024 x 8 EPROM 3-27
2125A 1024 x 1 Static MOS RAM 2-81 2716 2048 x 8 EPROM 3-30
2125A-2 1024 x 1 Static MOS RAM 2-81
2125AL 1024 x 1 Static MOS RAM 281 BIPOLAR PROMs
2125AL-2 1024 x 1 Static MOS RAM 2-81 3601 256 x 4 PROM 3-34
M2125A 1024 x 1 Static MOS RAM 2-86 3601-1 256 x 4 PROM 3-34
M2125AL 1024 x 1 Static MOS RAM 2-86 3621 256 x 4 PROM 3-34
2125 1024 x 1 Static MOS RAM 2-91 3621-1 256 x 4 PROM 3-34
2125-2 1024 x 1 Static MOS RAM 2-91 M3601 256 x 4 PROM 3-38
2125L 1024 x 1 Static MOS RAM 2-91 3602A 512 x 4 PROM 3-40
2147 4096 x 1 Static MOS RAM 2-104 ggggA-z gg X 3 gggm 243

X -4

DYNAMIC MOS RAMs 3622A 512 x 4 PROM 3-40
1103 1024 x 1 Dynamic MOS RAM 2-8 3622A-2 512 x 4 PROM 3-40
1103-1 1024 x 1 Dynamic MOS RAM 2-13 3622 512 x 4 PROM 3-40
1103A 1024 x 1 Dynamic MOS RAM 2-16 3604A 512 x 8 PROM 3-43
1103A-1 1024 x 1 Dynamic MOS RAM 2-21 3604A-2 512 x 8 PROM 3-43
1103A-2 1024 x 1 Dynamic MOS RAM 2-26 3604AL 512 x 8 PROM 343
2104A-1 4096 x 1 Dynamic MOS RAM 2-40 3604 512 x 8 PROM 3-43
2104A-2 4096 x 1 Dynamic MOS RAM 2-40 3604-4 512 x 8 PROM 3-43
2104A-3 4096 x 1 Dynamic MOS RAM 2-40 3604L-6 512 x 8 PROM 3-43
2104A-4 4096 x 1 Dynamic MOS RAM 2-40 3624A 512 x 8 PROM 3-43
2107A 4096 x 1 Dynamic MOS RAM 2-48 3624A-2 512 x 8 PROM 3-43
2107A-1 4096 x 1 Dynamic MOS RAM 2-48 3624 512 x 8 PROM 3-43
2107A-4 4096 x 1 Dynamic MOS RAM 2-48 3624-4 512 x 8 PROM 3-43
2107A-5 4096 x 1 Dynamic MOS RAM 2-48 M3604 512 x 8 PROM 3-46
2107B 4096 x 1 Dynamic MOS RAM 2-54 M3624 512 x 8 PROM 3-46
2107B-4 4096 x 1 Dynamic MOS RAM 2-54 3605 1024 x 4 PROM 3-48
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BIPOLAR PROMS ADD-ON/ADD-IN MEMORIES
3605-2 1024 x 4 PROM 348 | in-400 Honeywell/GE 400 Add-On 7-3
3625 1024 x 4 PROM 3-48 in-481 Intellec® Development
3625-2 1024 x 4 PROM 3-48 System Add-In 7.5
3608 1024 x 8 PROM 3-51 in-1611 DEC LSI-I1/PDP-11/03 Add-In 77
3608-4 1024 x 8 PROM 3-51 in-1670 DEC PDP-11/70 Add-On 7-9
3628 1024 x 8 PROM 351 in-4011 DEC PDP-11 Add-On 7-11
3628-4 1024 x 8 PROM 351 in-4711 DEC PDP-11 Add-On 7-13
MOS ROMs MCS-40™ MICROPROCESSOR
2308 1024 x 8 ROM 34 | o0 +Bit Microprocessor 84
2316A 2048 x 8 ROM 318 “Bit Microprocessor &1
4003 10-Bit Shift Register 8-24
2316E 2048 x 8 ROM 321 4265 Programmable General Purpose 1/0 8-28
ROM and PROM Programming Instructions 3-55 4269 Programmable Keyboard Display 8-46
4201A Clock Generator 8-61
4008/4009 Standard Memory Interface
SERIAL MEMORIES Component Pair 8-67
1402A Quad 256-Bit Dynamic Shift Reg. 43 4289 Standard Memory Interface 8-73
1403A Dual 512-Bit Dynamic Shift Reg. 43 4002 320-Bit RAM/4 Output Lines 8-84
1404A 1024-Bit Dynamic Shift Reg. 43 4001 256 x 8 ROM/4 1/0 Lines 8-90
1405A Dynamic Recirculating Shift Reg. 47 4308 1024 x 8 ROM/16 1/0 Lines 8-99
2401 Dual 1024-Bit Dynamic 4316A 2048 x 8 ROM 8-109
Recirculating Shift Reg. 4-11 4702A 256 x 8 Erasable PROM 8-113
2405 1024-Bit Dynamic Recirculating 4801 Clock Generator Crystal 8-120
Shift Reg. 4-11
2416 CCD Serial Memor 4-15
y MCS-48™ MICROCOMPUTER
8048/8748/8035 8-Bit Microcomputer 9-4
MEMORY SUPPORT CIRCUITS 8243 MCS-48™ Input/Output Expander 99
3205 1 of 8 Binary Decoder 5.3 Expansion of the MCS-48™ System 9-14
3207A Quad Bipolar to MOS Driver 57
3207A-1 Quad Bipolar to MOS Driver 511 3 ™
3208A Hex Sense Amp 513 MCS-80/85™ MICROPROCESSOR
3222 4K Dynamic RAM Refresh Cont. 5-19 8008/8008-1 8-Bit Microprocessor 10-5
3232 4K Dynamic RAM Multiplexer and 8080A 8-Bit Microprocessor 10-11
Refresh Counter 5-25 8080A-1 8-Bit Microprocessor 10-20
3242 16K Dynamic RAM Multiplexer and 8080A-2 8-Bit Microprocessor 10-24
Refresh Counter 5-29 M8080A 8-Bit Microprocessor (MIL) 10-28
3245 Quad TTL to MOS Driver 5-33 8224 Clock Generator and Driver 10-33
3404 High Speed 6-Bit Latch 5-3 M8224 Clock Generator and Driver (MIL) 10-37
3408A Hex Sense Amp and Latch 5-13 8801 Clock Generator Crystal 10-41
5235 Quad TTL to MOS Driver 5-37 8228/8238  System Controller and Bus Driver 10-43
5235-1 High Speed Quad TTL to MOS Driver 5-37 M8228/M8238 System Controller and Bus
5244 Quad CCD Driver 54 Driver (MIL) 10-47
8085 8-Bit Microprocessor 10-52
MEMORY AND 1/0 EXPANDERS FOR MCS-85/48™
MEMORY SYSTEMS 8155 2048-Bit RAM with 1/0
in-26A Static RAM 6-3 Ports and Timer 10-63
in-40 Dynamic RAM 6-5 8355 16,384-Bit ROM with 1/0 10-75
in-65 CCD Serial Store 6-7 8755 16,384-Bit EPROM with 1/0 10-82
in-477 CRT Refresh Store 6-9
in-1600  Dynamic RAM 6-11 MEMORIES
in-3000 Dynamic RAM 6-13 8101A-4 1024-Bit RAM with 1/0 10-88
in-4580 BORAM 6-15 8102-4 1024-Bit MOS RAM 10-91
in-8100 CM0S RAM 6-17 8111A-4 1024-Bit RAM with 1/0 10-95
Memory System Applications 6-19 8308 8192-Bit MOS ROM 10-98
Memory System Accessories 6-23 8316A 16,384-Bit MOS ROM 10-102
Custom Memory Systems 6-26 8708 8192-Bit EROM 10-105

1-4



FUNCTIONAL INDEX

GENERAL PURPOSE AND DEDICATED FUNCTION PERIPHERALS

8205 1 Qut of 8 Decoder

8212 8-Bit Input/Output Port

M8212 8-Bit Input/Output Port (MIL)

8214 Priority Interrupt Control

M8214 Priority !nterrupt Control (MIL)

8216/8226  4-Bit Parallel Bi-directional Bus Driver

M8216 4-Bit Parallel Bi-directional
Bus Driver (MIL)

8251 Communication Interface

M8251 Communication Interface (MIL)

8253 Interval Timer

8255A Peripheral Interface

M8255A Peripheral Interface (MIL)

8257 DMA Controller

8259 Interrupt Controller

8271 Floppy Disk Controller

8273 SDLC Protocol Controller

8275 CRT Controller

8279 Keyboard/Display Interface

KITS

SDK-80 8080 Design Kit

10-108
10-114
10-123
10-128
10-132
10-135

10-140
10-143
10-156
10-159
10-170
10-192
10-195
10-212
10-228
10-232
10-236
10-240

10-251

SERIES 3000 BIPOLAR MICROCOMPUTER SYSTEM

3001 Microprogram Control Unit
M3001 Microprogram Control Unit (MIL)
3002 Central Processing Element
M3002 Central Processing Element (MIL)
3003 Look-Ahead Carry Generator
M3003 Look-Ahead Carry Generator (MIL)
3212 Multi-Mode Latch Buffer

M3212 Multi-Mode Latch Buffer (MIL)
3214 Interrupt Control Unit

M3214 Interrupt Control Unit (MIL)
3216/3226  Parallel Bi-directional Bus Driver

M3216/M3226 Parallel Bi-directional Bus Driver (MIL)

MICROCOMPUTER SYSTEMS
SINGLE BOARD COMPUTERS

SBC 80/10 Single Board Computer
SBC 80/20 Single Board Computer

PACKAGED COMPUTERS

System 80/10
System 80/20

MEMORY AND 1/0 EXPANSION BOARDS

SBC 016 16K Byte RAM Memory Board

SBC 104/  Combination Memory and 1/0
108/116 Expansion Board

SBC 416 16K PROM Expansion Board

SBC 508 i/0 Expansion Board

SBC 517 Combination 1/0 Expansion Board

SBC 519 Programmable /0 Expansion Board

PERIPHERALS AND CONTROLLERS

SBC 201 Diskette Controller
SBC 211/212 Diskette Hardware System
SBC 501 Direct Memory Access Controller

11-3
11-10
11-13
11-19
11-21
11-24
11-26
11-31
11-34
11-40
11-44
11-47

12-13
12-18

12-24

12-26
12-30
12-32
12-34
12-38

12-42
12-45
12-48

1-5

PROTOTYPING PACKAGES AND ACCESSORIES

SBC 80P Prototype Package

SBC 80P20 Prototype Package

SBC 530 Teletypewriter Adapter

SBC 604/614 Modular Backplane and Cardcage
SBC 630 Power Supply

SBC 635 Power Supply

12-51
12-54
12-57
12-59
12-61
12-63

INTELLEC MICROCOMPUTER DEVELOPMENT SYSTEMS

DEVELOPMENT SYSTEMS
Intellec= Microcomputer Development System

13-3

Intellec = 4/MOD40 Microcomputer Development System 13-8

IN-CIRCUIT EMULATORS

ICE-30™ 3001 In-Circuit Emulator
ICE-48™ 8048 In-Circuit Emulator
ICE-80™ 8080 In-Circuit Emulator
ICE-85™ 8085 In-Circuit Emulator

DEVELOPMENT SYSTEMS PERIPHERALS

Intellec = Diskette Operating System
PL/M-80 High-Level Programming Language —
Intellec Resident Compiler

MCS-48™ Diskette-Based Software Support Package

MCS-48™ Paper Tape-Based Assembler

Intellec System CRT Keyboard Display

Intellec Printer

Intellec High-Speed Paper Tape Reader
UPP-101, UPP-102 Universal PROM Programmer
SIM-101, SIM-102, SIM-104 ROM Simulator

DESIGN AIDS

Intellec PROMPT 48™ Microcomputer Design Aid
Intellec PROMPT 80™ Microcomputer Design Aid

SOFTWARE AND TRAINING

INSITE™ USER'S LIBRARY

User’s Program Library

Insite™ 8-Bit User's Library

Insite™ 4-Bit User’s Library

Intel User's Library Submittal Form

CROSS PRODUCT SOFTWARE

CROMIS Microprogramming
MCS-40™ Cross Assembler
4004/4040 Simulator
MCS-8™ Cross Assembler
8080 Simulator

MCS-80™ Cross Assembler
8080 Simulator

PL/M Cross Compilers

TRAINING/WORKSHOPS

Microcomputer Training

MCS-80™ System Workshop

PL/M-80 Language Workshop

MCS-48™ System Workshop

Programmable Peripheral Circuits Workshop
Series 3000 Workshop

13-12
13-17
13-19
13-25

13-27

13-33
13-35
13-37
13-39
13-41
13-43
13-45
13-47

13-51
13-56

14-3
14-5
14-7
14-8

14-9
14-11
14-12
14-13
14-14
14-15
14-16
14-17

14-19
14-20
14-21
14-22
14-22
14-23




FUNCTIONAL INDEX

GENERAL INFORMATION

Available Literature 15-16
Component Sales Offices Inside Back Cover
Development Systems 13-2
European Marketing Offices 15-18
IC 38510 Military Products 15-11
Intellec Systems 13-2
International Distributors 15-18
Microcomputer Modules 12-2
Ordering Information 15-3
Orient Marketing Offices 15-18
Packaging Information 15-4
PROM Programming Instructions 3-55
Single Board Computer 12-2
Standard Product Flow 15-14
System Sales Offices 15-18
Training Programs 14-2
User's Program Library 14-2
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NUMERICAL INDEX

1101A 256 x 1 Static MOS RAM 2-4 2116-2 16384 x 1 Dynamic MOS RAM  2-96
1101A1 256 x 1 Static MOS RAM 2-4 2116-3 16384 x 1 Dynamic MOS RAM  2-96
1103 1024 x 1 Dynamic MOS RAM 2-8 2116-4 16384 x 1 Dynamic MOS RAM  2-96
11031 1024 x 1 Dynamic MOS RAM 2-13 2125A 1024 x 1 Static MOS RAM 2-81
1103A 1024 x 1 Dynamic MOS RAM 2-16 2125A-2 1024 x 1 Static MOS RAM 2-81
1103A-1 1024 x 1 Dynamic MOS RAM 2-21 2125AL 1024 x 1 Static MOS RAM 2-81
1103A-2 1024 x 1 Dynamic MOS RAM 2-26 2125AL-2 1024 x 1 Static MOS RAM 2-81
1402A Quad 256-Bit Dynamic M2125A 1024 x 1 Static MOS RAM (MIL) 2-86
Shift Reg. 4-3 M2125AL 1024 x 1 Static MOS RAM (MIL) 2-86
1403A Dual 512-Bit Dynamic 2125 1024 x 1 Static MOS RAM 2-91
Shift Reg. 4-3 2125-2 1024 x 1 Static MOS RAM 2-91
1404A 1024-Bit Dynamic Shift Reg. 4-3 2125L 1024 x 1 Static MOS RAM 2-91
1405A Dynamic Recirculating 2147 4096 x 1 Static MOS RAM 2-104
Shift Reg. 4-7 2308 1024 x 8 ROM 3-14
1702A 256 x 8 EPROM 35 2316A 2048 x 8 ROM 3-18
1702A-2 256 x 8 EPROM 35 2316E 2048 x 8 ROM 321
1702A-6 256 x 8 EPROM 3-5 2401 Dual 1024-Bit Dynamic
M1702A 256 x 8 EPROM (MIL) 39 Recirculating Shift Reg. 411
1702AL 256 x 8 EPROM 3-11 2405 1024-Bit Dynamic
1702AL-2 256 x 8 EPROM 3-1 Recirculating Shift Reg. 4-11
2101A 256 x 4 Static MOS RAM 2-30 2416 CCD Serial Memory 4-15
2101A-2 256 x 4 Static MOS RAM 2-30 2704 512 x 8 EPROM 3-24
2101A-4 256 x 4 Static MCS RAM 2-30 2708 1024 x 8 EPROM 3-24
2102A 1024 x 1 Static MOS RAM 2-34 2708-1 1024 x 8 EPROM 3-24
2102A-2 1024 x 1 Static MOS RAM 2-34 M2708 1024 x 8 EPROM 3-27
2102A-4 1024 x 1 Static MOS RAM 2-34 2716 2048 x 8 EPROM 3-30
2102A-6 1024 x 1 Static MOS RAM 2-34 3001 Microprogram Control Unit 11-3
2101AL 1024 x 1 Static MOS RAM 2-34 M3001 Microprogram Control
2102AL-2 1024 x 1 Static MOS RAM 2-34 Unit (MIL) 11-10
2102AL-4 1024 x 1 Static MOS RAM 2-34 3002 Central Processing Element 11-13
M2102A-4 1024 x 1 Static MOS RAM (MIL) 2-38 M3002 Central Processing
2104A-1 4096 x 1 Dynamic MOS RAM 2-40 Element (MIL) 11-19
2104A-2 4096 x 1 Dynamic MOS RAM 2-40 3003 Look-Ahead Carry Generator ~ 11-21
2104-3 4096 x 1 Dynamic MOS RAM 2-40 M3003 Look-Ahead Carry
2104A-4 4096 x 1 Dynamic MOS RAM 2-40 Generator (MIL) 11-24
2107A 4096 x 1 Dynamic MOS RAM 2-48 3101 16 x 4 Bipolar RAM 2-105
2107A-1 4096 x 1 Dynamic MOS RAM 2-48 3101A 16 x 4 Bipolar RAM 2-105
2107A-4 4096 x 1 Dynamic MOS RAM 2-48 3104 4 x 4 Bipolar RAM 2-109
2107A-5 4096 x 1 Dynamic MOS RAM 2-48 3205 1 of 8 Binary Decoder 5-3
2107B 4096 x 1 Dynamic MOS RAM 2-54 3207A Quad Bipolar to MOS Driver 57
2107B-4 4096 x 1 Dynamic MOS RAM 2-54 3207A-1 Quad Bipolar to MOS Driver 511
2107B-5 4096 x 1 Dynamic MOS RAM 2-54 3208A Hex Sense Amp 5-13
2108-2 8192 x 1 Dynamic MOS RAM 2-60 3212 Multi-Mode Latch Buffer 11-26
2108-4 8192 x 1 Dynamic MOS RAM 2-60 M3212 Multi-Mode Latch Buffer (MIL) 11-31
2111A 256 x 4 Static MOS RAM 2-68 3214 Interrupt Control Unit 11-34
2111A-2 256 x 4 Static MOS RAM 2-68 M3214 Interrupt Control Unit (MIL) 11-40
2111A-4 256 x 4 Static MOS RAM 2-68 3216 Parallel Bi-directional
2112A 256 x 4 Static MOS RAM 2-72 Bus Driver 11-44
2112A-2 256 x 4 Static MOS RAM 2-72 M3216 Parallel Bi-directional Bus
2112A-4 256 x 4 Static MOS RAM 2-72 Driver (MIL) 11-47
2114 1024 x 4 Static MOS RAM 2-77 3222 4K Dynamic RAM Refresh
2114-2 1024 x 4 Static MOS RAM 2-77 Cont. 519
2114-3 1024 x 4 Static MOS RAM 2-77 3226 Parallel Bi-directional
2114L 1024 x 4 Static MOS RAM 2-77 Bus Driver 11-44
2114L-3 1024 x 4 Static MOS RAM 2-77 M3226 Parallel Bi-directional
2115A 1024 x 1 Static MOS RAM 2-81 Bus Driver (MIL) 11-47
2115A-2 1024 x 1 Static MOS RAM 2-81 3232 4K Dynamic RAM Multiplexer
2115AL 1024 x 1 Static MOS RAM 2-81 and Refresh Counter 5-25
2115AL-2 1024 x 1 Static MOS RAM 2-81 3242 16K Dynamic RAM Multiplexer
M2115A 1024 x 1 Static MOS RAM (MIL) 2-86 and Refresh Counter 5-29
M2115AL 1024 x 1 Static MOS RAM (MIL) 2-86 3245 Quad TTL to MOS Driver 5-33
2115 1024 x 1 Static MOS RAM 2-91 3404 High Speed 6-Bit Latch 53
2115-2 1024 x 1 Static MOS RAM 2-91 3408A Hex Sense Amp and Latch 5-13
2115L 1024 x 1 Static MOS RAM 2-91 3601 256 x 4 PROM 3-35
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3601-1
3621
3621-1
M3601
3602A
3602A-2
3602
3622A
3622A-2
3622
3604A
3604A-2
3604AL
3604
3604-4
3604L-6
M3604
3624A
3624A-2
3624
3624-4
M3624
3605
3605-2
3625
3625-2
3608
3608-4
3628
3628-4
4001
4002
4003
4004
4008/4009

4040
4201A
4265

4269

4308
4316A
4702A
4801
5101-8
5101L
5101L-1
5101L-3
M5101-4
M5101L-4
5235
5235-1

5244
8008/8008-1
8035

8048

8080A
8080A-1
8080A-2
M8080A
8085

256 x 4 PROM
256 x 4 PROM
256 x 4 PROM
256 x 4 PROM (MiL)

., 512 x 4 PROM

512 x 4 PROM

512 x 4 PROM

512 x 4 PROM

512 x 4 PROM

512 x 4 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM (MIL)

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM

512 x 8 PROM (MIL)

1024 x 4 PROM

1024 x 4 PROM

1024 x 4 PROM

1024 x 4 PROM

1024 x 8 PROM

1024 x 8 PROM

1024 x 8 PROM

1024 x 8 PROM

256 x 8 ROM/41/0 Lines

320-Bit RAM/4 Output Lines

10-Bit Shift Register

4-Bit Microprocessor

Standard Memory Interface
Component Pair

4-Bit Microprocessor

Clock Generator

Programmable General
Purpose 1/0

Programmable Keyboard
Display

1024 x 8 ROM/16 1/0 Lines

2048 x 8 ROM

256 x 8 Erasable PROM

Clock Generator Crystal

256 x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM (MIL)

256 x 4 CMOS RAM (MIL)

Quad TTL to MOS Driver

High Speed Quad TTL to
MOS Driver

Quad CCD Driver

8-Bit Microprocessor

8-Bit Microcomputer

8-Bit Microcomputer

8-Bit Microprocessor

8-Bit Microprocessor

8-Bit Microprocessor

8-Bit Microprocessor (MIL)

8-Bit Microprocessor

3-34 8101A-4 1024-Bit RAM with 1/0 10-88
334 8102-4 1024-Bit MOS RAM 10-91
3-34 8111A-4 1024-Bit RAM with 1/0 10-95
3-38 8155 2048-Bit RAM with 1/0
3-40 Ports and Timer 10-63
3-40 8205 1 Qut of 8 Decoder 10-108
3-40 8212 8-Bit Input/Output Port 10-114
3-40 M8212 8-Bit Input/Output
3-40 Port (MIL) 10-123
3-40 8214 Priority Interrupt Control 10-128
3-43 M8214 Priority Interrupt Control (MIL) 10-132
3-43 8216 4-Bit Parallel Bi-directional
3-43 Bus Driver 10-135
3-43 M8216 4-Bit Parallel Bi-directional
3-43 Bus Driver (MIL) 10-140
3-43 8226 4-Bit Parallel Bi-directional
3-46 Bus Driver 10-135
3-43 8224 Clock Generator and Driver 10-33
3-43 M8224 Clock Generator and
343 Driver (MIL) 10-37
3-43 8228/8238 System Controller and
3-46 Bus Driver 10-43
3-48 M8228/M8238 System Controller and Bus
3-48 Driver (MIL) 10-47
3-48 8243 Input/Output Expander,MCS-48  9-9
3-48 8251 Communication Interface 10-143
3-51 M8251 Communication Interface(MIL) 10-156
3-51 8253 Interval Timer 10-159
3-51 8255A Peripheral Interface 10-170
3-51 M8255A Peripheral Interface (MIL) 10-192
8-90 8257 DMA Controller 10-195
8-84 8259 Interrupt Controller 10-212
8-24 8271 Floppy Disk Controller 10-228
8-15 8273 SDLC Protocol Controller 10-232
8275 CRT Controller 10-236
8-67 8279 Keyboard/Display Interface  10-240
8-4 8308 8192-Bit MOS ROM 10-98
8-61 8316A 16,384-Bit MOS RAM 10-102
8355 16,384-Bit ROM with 1/0 10-75
8-28 8708 8192-Bit EROM 10-105
8748 8-Bit Microcomputer 9-4
8-46 8755 16,384-Bit EPROM with /0 10-82
8-99 8801 Clock Generator Crystal 10-41
8-109 Available Literature 15-16
8-113 Component Sales Offices Inside Back Cover
8-120 CROMIS Microprogramming 14-9
2-113 Custom Memory Systems 6-26
2-113 Development Systems 13-2
2-113 European Marketing Offices 15-18
2-113 Expansion of the MCS-48™ System 9-14
2-117 IC 38510 Military Products 15-11
2-117 ICE-30™ 3001 In-Circuit Emulator 13-12
5-37 ICE-48™ 8048 In-Circuit Emulator 13-17
ICE-80™ 8080 In-Circuit Emulator 13-19
5-37 ICE-85™ 8085 In-Circuit Emulator 13-25
5-41 in-26A Static RAM 6-3
10-5 in-40 Dynamic RAM 6-5
9-4 in-65 CCD Serial Store 6-7
9-4 in-400 Honeywell/GE 400 Add-On 7-3
10-11 in-477 CRT Refresh Store 6-9
10-20 in-481 Intellec® Development System
10-24 Add-In 7-5
10-28 in-1600 Dynamic RAM 6-11
10-52 in-1611 DEC LSI-I1/PDP-11/03 Add-In 7-7
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in-1670 DEC PDP-11/70 Add-On 7-9 Programmable Peripheral Circuits Workshop 14-22
in-3000 Dynamic RAM 6-13 PROM Programming Instructions 3-55
in-4011 DEC PDP-11 Add-On 7-11 ROM and PROM Programing Instructions 3-55
in-4580 BORAM 6-15 SBC 016 16K Byte RAM Memory Board 12-24
in-4711 DEC PDP-11 Add-On 7-13 SBC 80/10 Single Board Computer 12-3
in-8100 CMOS RAM 6-17 SBC 80/20 Single Board Computer 12-7
Insite™ 8-Bit User's Library 14-5 SBC 80P Prototype Package 12-51
Insite™ 4-Bit User's Library 14-7 SBC 80P20 Prototype Package 12-54
Intel User’s Library Submittal Form 14-8 SBC 104/108/116 Combination Memory and 1/0
Intellec Systems 13-2 Expansion Board 12-26
Intellec = Diskette Operating System 13-27 SBC 201 Diskette Controlier 12-42
Intellec High-Speed Paper Tape Reader 13-43 SBC 211/212 Diskette Hardware System 12-45
Intellec Printer 13-41 SBC 416 16K PROM Expansion Board ~ 12-30
Intellec PROMPT 48™ Microcomputer Design Aid  13-51 SBC 501 Direct Memory Access
Intellec PROMPT 80™ Microcomputer Design Aid ~ 13-56 Controller 12-48
Intellec* Microcomputer Development System 13-3 SBC 508 1/0 Expansion Board 12-32
Intellec= 4/MOD40 Microcomputer SBC 517 Combination 1/0 Expansion
Development System 13-8 Board 12-34
Intellec System CRT Keyboard Display 13-39 SBC 519 Programmable 1/0 Expansion
International Distributors 15-18 Board 12-38
MCS-8™ Cross Assembler 14-13 SBC 530 Teletypewriter Adapter 12-57
MCS-40™ Cross Assembler 14-11 SBC 604/614 Modular Backplane and
MCS-48™ Diskette-Based Software Cardcage 12-59
Support Package 13-35 SBC 630 Power Supply 12-61
MCS-48"™ Paper Tape-Based Assembler 13-37 SBC 635 Power Supply 12-63
MCS-48™ System Workshop 14-22 SDK-80 8080 Design Kit 10-251
MCS-80™ Cross Assembler 14-15 Series 3000 Workshop 14-23
MCS-80 System Workshop 14-20 Simulator for 4004 14-2
Memory System Applications 6-19 Simulator for 4040 14-12
Memory System Accessories 6-23 Simulator for 8080 14-14
Microcomputer Modules 12-2 Single Board Computer 12-2
Microcomputer Training 14-19 Standard Product Flow 15-14
Ordering Information 15-3 System 80/10 12-13
Orient Marketing Offices 15-18 System 80/20 12-18
Packaging Information 15-4 System Sales Offices 15-18
PL/M Cross Compilers 14-17 Training Programs 14-2
PL/M High-Level Programming Language — UPP-101, UPP-102 Universal PROM Programmer  13-45
Intellec Resident Compiler 13-33 User’s Program Library 14-2
PL/M-80 Language Workshop 14-21 User’s Program Library 14-3




RECOMMENDED PRODUCTS

FOR
MCS-48/80/85 MICROCOMPUTER APPLICATIONS
Tacc
Part Page In
Function No. No. Description ns 8048 8748 8035 8085 | 8080A | 8008
Memory and 1/O | 8155 10-63 |RAM-1/0 X X X X
Expanders for 8355 10-75 |ROM-1/0 X X X X
MCS-48/85 8755 10-82 | EPROM-1/0 X X X X
RAMs (Static) 8101A-4110-88 |256 x 4 450 X X X X X X
8102A-4 |10-91 |1Kx 1 450 X X X X X X
8111A-4|10-95 |256 x 4 450 X X X X X X
5101 2-112 | 256 x 4 CMOS 450 X X X X X X
2114 2-76 1Kx 4 450 X X X X X X
RAMs (Dynamic) | 2104A-4 | 2-40 4K x 1 300 X X
2107B-4 | 2-54 4K x 1 270 X X
2116-4 |2-95 16K x 1 300 X X
RAM Support 3222 5-19 Refresh Controller X X
Circuits 3232 524 Refresh Counter/ X X
Multiplexer
3242 5-28 Refresh Counter/ X X
Multiplexer
ROMs 8308 10-98 [1Kx 8 450 X X X X X X
8316A [10-102|2K x 8 850 X X X X X X
2316E |3-21 2K x 8 450 X X X X X X
EPROMs 1702A-2 (3-5 256 x 8 650 X X
8708 10-105|1K x 8 450 X X X X X X
2708 3-24 1K x 8 450 X X X X X X
2716 3-30 2K x 8 450 X X X X X X
Peripherals 8205 10-108 | 1-8 Decoder X X X X X X
8212 10-114 | 8Bit Latch X X X X X X
8214 10-128 | Priority Unit X X X X X X
8216 10-135 [ 4-Bit Bus Driver X X X X X X
8224 10-33 | Clock Generator X
8226 10-135 | 4-Bit Bus Driver X X X X X X
8228 10-43 | System Controller X
8238 10-43 | System Controller X
8251 10-143 | USART X X X X X X
8253 10-159 | Interval Timer X X X X X X
8255A |10-170| PPI X X X X X X
8257 10-195| DMA X X
8259 10-212 | Interrupt X X X X X
8271 10-228 | Floppy Disk X X X X X
8273 10-232| SDLC X X X X X
8275 10-236 | CRT X X X X X
8279 10-240 | KYBD/Display X X X X X X
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RANDOM ACCESS MEMORIES

Electrical Characteristics Over Temperature

without Output Deselect

Power
No. No. | Access | Cycle Dissipation
of Organi- | of | Time | Time Max.[1] Page
Type Bits Description zation |Pins| Max. Max. | Operating/Standby | Supplies[V] | No.
1101A 256 | Static Fully Decoded 256x1 16 | 1500ns |1500ns |685mW/340mW +5, -9
1101A1 256 |Hi-Speed Static Fully 256x1 16 | 1000ns |1000ns [685mW/340mW +5, -9 2-4
Decoded
1103 1024 | Dynamic Fully Decoded 1024x1 | 18 | 300ns | 580ns [400mW/64mW +16, +19 2-8
1103-1 1024 | Dynamic Fully Decoded 1024x1 18 | 150ns | 340ns |437mW/76mW +19, +22 2-13
1103A 1024 | Dynamic Fully Decoded 1024x1 | 18 | 205ns | 580ns |400mW/64mW +16, +19 2-16
1103A-1 1024 | Dynamic Fully Decoded 1024x1 | 18 | 145ns | 340ns [627mW/10mW +19, +22 2-21
1103A-2 1024 | Dynamic Fully Decoded 1024x1 | 18 | 145ns | 400ns |570mW/10mW +19, +22 2-26
2101A 1024 | Static, Separate 1/0 256x4 22 | 350ns | 350ns |300mW +5
2101A-2 1024 | Static, Separate 1/0 256x4 | 22 | 250ns | 250ns {350mW +5 2-30
2101A-4 1024 | Static, Separate 1/0 256x4 22 | 450ns | 450ns |300mW +5
2102A 1024 |High Speed Static 1024x1 | 16 | 350ns | 350ns [275mW +5
2102A-2 1024 | High Speed Static 1024x1 | 16 | 250ns | 250ns [325mW +5
2102A-4 1024 |High Speed Static 1024x1 16 | 450ns | 450ns |275mW +5
2102A-6 1024 {High Speed Static 1024x1 | 16 | 650ns | 650ns [275mW +5 2-34
2102AL 1024 | Low Standby Power Static [1024x1 | 16 | 350ns | 350ns |165mW/35mW +5
2102AL-2 1024 |Low Standby Power Static [1024x1 | 16 | 250ns | 250ns |325mW/42mW +5
2102AL-4 1024 |Low Standby Power Static | 1024x1 16 | 450ns | 450ns |165mW/35mW +5
8 M2102A-4 1024 | Static, Tp =-55°C to 1024x1 16| 450ns | 450ns | 350mW +5 2-38
s +125°C
E 2104A-1 4096 |16 Pin Dynamic 4096x1 [ 16 | 150ns | 320ns [420mW/18mW +12, +5, -5
g 2104A-2 4096 |16 Pin Dynamic 4096x1 | 16 | 200ns | 320ns |384mW/18mW +12, +5, -5
8 2104A-3 4096 |16 Pin Dynamic 4096x1 | 16 | 250ns | 375ns |360mW/18mW +12, +5, -5 240
5‘. 2104A-4 4096 |16 Pin Dynamic 4096x1 | 16 | 300ns | 425ns [360mW/18mW +12, 45, -5
2107A 4096 |22 Pin Dynamic 4096x1 | 22 | 300ns | 700ns |458mW/2mW +12, 45, -5
2107A-1 4096 |22 Pin Dynamic 4096x1 | 22 | 280ns | 550ns |516mW/2mW +12, +5, -5
2107A-4 4096 |22 Pin Dynamic 4096x1 | 22 | 350ns | 840ns |450mW/2mW +12, 45, -5 248
2107A-5 4096 |22 Pin Dynamic 4096x1 | 22 | 420ns | 970ns |376mMW/2mW +12, +5, -5
21078 4096 |22 Pin Dynamic 4096x1 | 22 | 200ns | 400ns |648mW/4mW +12, +5, -5
2107B-4 4096 |22 Pin Dynamic 4096x1 | 22 | 270ns | 470ns |648mW/4mW +12, +5, -5 2-54
2107B-5 4096 |22 Pin Dynamic 4096x1 | 22 | 300ns | 590ns |648mW/5mW +12, +5, -5
2108-2 8192 |16 Pin Dynamic 8192x1 | 16 | 200ns | 350ns |828mW/24mW +12, +5, -5
2108-4 8192 |16 Pin Dynamic 8192x1 | 16 | 300ns | 425ns |780mW/24mW +12, 45, -5 260
2111A 1024 | Static, Common 1/0 with | 256x4 | 18 | 350ns | 350ns [300mW +5
Output Deselect
2111A-2 1024 | Static, Common I/0 with | 256x4 | 18 | 250ns | 250ns |350mW +5 2.67
Output Deselect
2111A-4 1024 | Static, Common |/O with 256x4 18 | 450ns | 450ns | 300mW +5
Output Deselect
2112A 1024 | Static, Common /0 256x4 | 16 | 350ns | 350ns | 300mW +5
without Output Deselect
2112A-2 1024 St'atic, Common I/0 256x4 16 | 250ns | 250ns [ 350mW +5 271
without Output Deselect
2112A-4 1024 | Static, Common 1/0 256x4 | 16 | 450ns | 450ns | 300mW +5




RANDOM ACCESS MEMORIES (Continued)

Electrical Characteristics Over Temperature
Power
No. No. | Access | Cycle Dissipation
of Organi-| of | Time | Time Max.[1] Page
Type Bits Description zation | Pins| Max. | Max. | Operating/Standby | Supplies[V] | No.
2114 4096 | Static, Common 1/0 1024x4 | 18 | 450ns | 450ns | 710mW +5
2114-2 4096 | Static, Common 1/0 1024x4 | 18 | 200ns | 200ns | 710mW +5
2114-3 4096 | Static, Common I/O 1024x4 | 18 | 300ns | 300ns | 710mW +5 2-76
2114L 4096 | Static, Common 1/O 1024x4 | 18 | 450ns | 450ns | 370mwW +5
2114L-3 4096 | Static, Common 1/O 1024x4 | 18 | 300ns | 300ns | 370mW +5
2115A 1024 | Static, Open Collector 1024x1 | 16 | 45ns | 45ns | 660mW +5
2115A-2 1024 | Static, Open Collector 1024x1 | 16 | 70ns 70ns | 660mW +5
2115AL 1024 | Static, Open Coliector 1024x1 | 16 | 45ns 45ns | 395mW +5 280
2115AL-2 1024 | Static, Open Collector 1024x1 | 16 | 70ns 70ns | 395mW +5
M2115A 1024 | Static, Open Collector 1024x1 | 16 | 55ns 55ns | 690MW +5
M2115AL 1024 | Static, Open Collector 1024x1 | 16 | 75ns 75ns | 415mW +5 285
8 2115 1024 | Static, Open Collector 1024x1 | 16 | 95ns 95ns | 525mwW +5
: 2115-2 1024 | Static, Open Collector 1024x1 | 16 | 70ns 70ns | 660mW +5 2-90
5 2115L 1024 | Static, Open Collector 1024x1 16 | 95ns 95ns | 345mW +5
g 2125A 1024 | Static, Three-State 1024x1 | 16 | 45ns | 45ns | 660mW +5
3 2125A-2 1024 | Static, Three-State 1024x1 | 16 | 70ns 70ns | 660mW +5
@ 2125AL 1024 | Static, Three-State 1024x1 | 16 | 45ns 45ns | 395mwW +5 280
2125AL-2 1024 | Static, Three-State 1024x1 | 16 | 70ns | 70ns |395mW +5
M2125A 1024 | Static, Three-State 1024x1 | 16 | 55ns 55ns | 690mW +5
M2125AL 1024 | Static, Three-State 1024x1 | 16 | 75ns 75ns | 415mW +5 285
2125 1024 | Static, Three-State 1024x1 | 16 | 95ns 95ns | 525mW +5
2125-2 1024 | Static, Three-State 1024x1 | 16 | 70ns | 70ns | 660mW +5 2-90
2125L 1024 | Static, Three-State 1024x1 | 16 | 95ns 95ns | 345mwW +5
2116-2 16384| 16 Pin Dynamic 16384x1| 16 | 200ns | 350ns | 828mW/24mW +12, +5, -5
2116-3 16384| 16 Pin Dynamic 16384x1| 16 | 250ns | 375ns | 816mMW/24mW +12, +5,-56 | 2-95
2116-4 16384| 16 Pin Dynamic 16384x1| 16 | 300ns | 425ns | 780mW/24mW +12, +5,-5
2147 4096 | High Speed Static 4096x1 | 18 60- 60- | 500mW/50mwW +5 2-103
90ns | 90ns (Typical)
> 3101 64 | Fully Decoded 16x4 16 | 60ns | 60ns | 525mW +5
E S| st0a 64 | High Speed Fully 16x4 | 16| 35ns | 35ns |525mW w5 [ 2104
g 2 Decoded
8 @ 3104 16 | Content Addressable 4x4 24 | 30ns 40ns | 625mW +5 2.108
Memory
5101-8 1024 | Static CMOS RAM 256x4 | 22 | 800ns | 800ns [ 150mW/2.5mW +5
5101L 1024 | Static CMOS RAM 256x4 | 22 | 650ns | 650ns | 135mW/20uW +5
g (;; 5101L-1 l-_1(334 Static CMOS RAM 256x4 22 | 450ns | 450ns | 135mW/20uW +5 zm2
g 3 5101L-3 1024 | Static CMOS RAM 256x4 | 22 | 650ns | 650ns | 135mMW/1mW +5
) : M5101-4 1024 | Static CMOS RAM 256x4 | 22 | 800ns | 800ns [ 168mMW/1mW +5
o (-55°C to 125°C)
M5101L-4 1024 | Static CMOS RAM 256x4 | 22 | 800ns | 800ns | 168mW/400uW +5 ame
(-55°C to 125°C)
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ntel 1101A, 1101A1

256 x 1 BIT STATIC RAM

= Access Time -- Typically Below = Simple Memory Expansion --

650 nsec - 1101A1,850 nsec -1101A Chip Select Input Lead
= Low Power Standby Mode = Fully Decoded --On Chip Address
= Low Power Dissipation -- Typically Decode and Sense

less than 1.5 mW/bit during access * Inputs Protected -- All Inputs Have
« Directly DTL and TTL Compatible Protection Against Static Charge

= Ceramic and Plastic Package --

" Three-state Output-- 16 Pin Dual In-Line Configuration

OR-tie Capability

The 1101A is an improved version of the 1101 which requires only two power supplies (+5V and —9V) for
operation. The 1101A is a direct pin for pin replacement for the 1101.

The Intel®1101A is a 256 word by 1 bit random access memory element using normally off P-channel MOS
devices integrated on a monolithic array. It uses fully dc stable (static) circuitry and therefore requires no
clocks to operate.

The 1101A is designed primarily for small buffer storage applications where high performance, low cost, and
ease of interfacing with other standard logic circuits are important design objectives. The unit will directly
interface with standard bipolar integrated logic circuits (TTL, DTL, etc.) The data output buffers are capable
of driving TTL loads directly. A separate chip select (CS) lead allowg easy selection of an individual package
when outputs are OR-tied.

For applications requiring a faster access time we recommend the 1101A1 which is a selection from the 1101A
and has a guaranteed maximum access time of 1.0 psec.

The Intel 1101A is fabricated with silicon gate technology. This low threshold technology allows the design
and production of higher performance MOS circuits and provides a higher functional density on a monolithic
chip than conventional MOS technologies.

Intel’s silicon gate technology also provides excellent protection against contamination. This permits the use of
low cost silicone packaging.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
| 4 — —
T
A, =1 It} =1 RW  CS B @
1O A pre 2 o
A, ]2 153 RW 10 1 v ;g z 256 BIT
@ o9t o }+— RAM
Ag TH3 11— DATA out 9 arJ ’—og w
o e ERERE PLANE
Vo 44 133 oataouT Ao our n—altzt I® -
—A, = x
Vee 45 123 pata N —a, % <1 L r
—a ut I
A, 6 ] =W Al 13 DATA BENSE Y ADDRESS
4 ouTt CIRCUIT DECODE
A, H7 L[] ==RV% —1As =4
Ag Eu‘: fr—
= -4
Vpp 8 9 4, —a, Sé a E ’éf Y INPUT BUFFERS
14 DATA SzIES
ouT 72} @ A, A, A,
s T
s 6 1 3 2
PIN NAMES 16 €3
D,y _ DATA INPUT S CHIP SELECT [13 A L Vee'S  VppB
R~ A, ADDRESS INPUTS Dour  DATA OUTPUT DATA IN Voa
R/W READ/WRITE INPUT 12

24



1101A, 1101A1

Absolute Maximum Ratings""’

Temperature Under Bias 0°C to 70°C
Storage Temperature —65°C to +160°C
All Input or Output Voltages with Respect to the Most

Positive Supply Voltage, V¢ +0.5V to —20V
Supply Voltages Vpy and Vpwith Respect to V¢ —-20V
Power Dissipation 1TWATT

D.C. and Operating Characteristics
T,=0°C to 70°C, Ve =5V * 5%, Vpp = —9V + 5%, V= —9V + 5%, unless otherwise specified

SYMBOL TEST min.  Tve?  max. | uniT CONDITIONS

I INPUT LOAD CURRENT <1.0 500 nA Vin=0.0V

(ALL INPUT PINS)
o OUTPUT LEAKAGE CURRENT <1.0 500 nA Vout =00V, CS = Ve —2
lbpy | POWER SUPPLY CURRENT, Vpp 13 19 mA Ta = 25°C
Ibp2 POWER SUPPLY CURRENT, V5, 25 mA Tp=00C Continuous
Ioq POWER SUPPLY CURRENT, Vy 12 18 mA To= 25°C, ?pe':‘g’gmA
Ina POWER SUPPLY CURRENT, Vy 24 mA Ta = 0°C, o7
Vi, INPUT “LOW" VOLTAGE -10 Vee—45 |V
Viy® | INPUT “HIGH" VOLTAGE V-2 Veet03 |V
lowi OUTPUT SINK CURRENT 3.0 8 mA Vout = +0.45V, T = +25°C
loLo | OUTPUT SINK CURRENT 2.0 mA Vout = +0.45V, T, =+70°C
ler OUTPUT CLAMP CURRENT 6 13 mA Vour =-1.0V
low | OUTPUT SOURCE CURRENT -30 -8 mA Vour = 0.0V, Tp = +25°C
lowz | OUTPUT SOURCE CURRENT -20 -7 mA Vout =0.0V, T, = +70°C
VoL | OUTPUT “LOW" VOLTAGE +0.45 |V loL =2.0mA
Vou | OUTPUT “HIGH” VOLTAGE +35  +4.9 v lon = —100pA
Cn'® | INPUT CAPACITANCE 7 10 pF Vin = Vee

(ALL INPUT PINS)
Cour'¥| OUTPUT CAPACITANCE 7 10 pF Vout = Ve fT: 1“2”;12(;
C,4 | V, POWER SUPPLY 20 35 pF Vp = Vee

CAPACITANCE

Note 1: Stresses above those listed under ‘“Absolute Maximum 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 extended periods may affect device reliability.

Note 2: Typical values are at nominal voltages and Ty = 25°C.

Note 3: A TTL driving the 1101A, 1101A1 must have its output high > V-2 even if it is loaded by other bipolar gates.

Note 4: This parameter is periodically sampled and is not 100% tested.
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1101A, 1101A1

A.C. Characteristics T, = 0°C to 70°C, V.= 5V + 5%, Vy= —9V + 5%, Vo= —9V + 5%
A cC D DD

READ CYCLE
SYMBOL TEST MIN. TYP. MAX. UNIT
1101A 1.5 psec
t Read Cycl
RC vele 1101A1 1.0 psec
N Address to Chip 1101A 121 psec
AC Select Delay 1101A1 0.7t psec
t, Access Time 1101A 0.85 1.5 psec
1101A1 0.65 1.0 psec
ton Previous Read Data Valid 0.05 psec
WRITE CYCLE
twe Write Cycle 0.8 psec
two Address to Write Pulse Delay 0.3 psec
twp Write Pulse Width 0.4 usec
tHw Data Set up Time 0.3 usec
ton Data Hold Time 0.1 psec
CHIP SELECT AND DESELECT
tew Chip Select Pulse Width 0.4 psec
tos ACFeSS Time Through 0.2 0.3 psec
Chip Select Input
tep Chip Deselect Time 0.1 0.3 psec

CONDITIONS OF TEST:
Input pulse amplitudes: 0 to 5V, Input pulse rise and fall time: 10 nsec. Speed measurements referenced to 1.5V levels (unless
otherwise noted). Output load is 1 TTL gate and C, = 20 pF; measurements made at output of TTL gate (tpp < 10 nsec)

READ CYCLE

1
ADDRESSES

o

1
Cs

0

1
R/W

0

1
OUTPUTS

tRC

(
_\k— tac

«—— =100 ns

CHIP SELECT AND DESELECT

1 : :J
ADDRESSES

0 f

1 ~ tow “—
cs

0

1 tcs — (= —tCD
OUTPUTS

0

WRITE CYCLE

ADDRESSES

R/W

DATA IN

Note 1: Maximum value for tpc measured at minimum read cycle.

><
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1101A, 1101A1

OUTPUT SINK CURRENT I, (mA)

Typical D. C. Characteristics

OUTPUT SINK CURRENT VS TEMPERATURE POWER DISSIPATION VS VOLTAGE POWER DISSIPATION VS TEMPERATURE
12 T T 300 T 500
Vee = 5.0V Ve = 5.0V |
10 Vp = Vpp = -9.0V Ta = 25°C Vee = 5.0V
S<d Vour = 45V N POWER DISSIPATED [Ipp x (IVppl+ Vel 400 =y = vpp = 00V
\\ BY MEMORY CELLS _ e l
I - | POWER DISSIPATED (Ipp x (IVppl + Vec!
8 —— 200 - 300 L) ool * Ve
™ a— ~ 3 . - ‘§ BY MEMORY CELLS
- H __,— E ~—
6 « Le—" < 200 =z
&
[ R PATE =
£ OWER DISSIPATED (I x (IVpl + V)l 5 \\. -
& BY PERIPHERAL CIRCUITRY e S
4 100 150 i
~
POWER DISSIPATED [Ip x (IVpl + Vo)l
D ol * Vec!
2 100 BY PERIPHERAL CIRCUITRY
1 WORST CASE TTL LOAD/ T I l I l
0 1 J oL 0
0 20 40 60 80 100 0 -8.0 -9.0 -10.0 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C) VOLTAGE (Vp, Vpp) AMBIENT TEMPERATURE (°C)
. . s
Typical A. C. Characteristics
OUTPUT CURRENT VS OUTPUT VOLTAGE yp .C.C c
Ve = 5.0V 16 ACCESS TIME VS.
Vg = Vop = 80V 14 LOAD CAPACITANCE
12 Tp = 25°C
10 Ta=70°C 16 Voo - 50V
Vp = Vpp = —9.0V
- 0o BIPOLAR LOGIC 14 b = Voo p
Ta=0 C\ / ‘0’ LEVEL At
(WORST CASE) Ta=70°C : —2 x 0.9ns/pF y
12— aC, WN—
OUTPUT VOLTAGE (V) 3 7y
o+ ES AA/l <
5 = 1
~7-6-5-4-3-2 - 123 4fs 6 7 w 1.0 10
27 H /
—a | z //j/ oA
6+ 2 8 3
Q
Q
<

\

rd
_g 1, = 0oC

ACCESS TIME (psec)

T
Ta =70°C -/_1¢ 6 T, = 25°C :K‘—:“: ~ 0.7ns/pF
3
T, = 25°C
A /—14 1 4 [
-16 1+ Iy (mA) 0112 ,
0 100 200 300 400
LOAD CAPACITANCE (pF)
ACCESS TIME VS. 1101A/1101A1 ACCESS TIME VS.
TEMPERATURE OPERATING REGION SUPPLY VOLTAGE
14 T T 19 T 14 . : .
Vee = 50V ‘ [ Ve = 5.0V 1TTL LOAD
Ta = 0°C to 70°C | - 25° -
12| Vo = Voo = 90V 8 A . hoa [l Ta mBC © 20 pF
: 1 TTL LOAD 17 . ¢ ‘\\\ vI 10v
C=20pF L TvPIcA 5 ( \:\\\ Voo - oy
- @ | TYPICAL oy oD T~
10 MOVA = E OPERATING | |,/ g o MOMTIRS NN Voo = —8V
. REGION 2 \\\\Q\ ><
— T L=t | T A $, NS-
s e £ > l : R 333
| i - 2 ~
// o /spEcmED/ LA/ & /;\ =~
06 |=== L3 —+- OPERATING > 8 6 Vpp = —10V P~ ~=<
: . REGION PR3 < Vo =9V ~I~
12 1 = i j h
| f I a Vpp = —8V
04 1 | ! ! | S |
7 | 1
ir O‘Eg 2 l ' t 1 o Ly |
° o 2 0 pos s 100 0 8 9 10 M 12 13 14 15 16 17 o 6 -7 -8 -9 -10 -1 -2
Vee - Vpp (VOLTS) Vp (VOLTS)

AMBIENT TEMPERATURE (°C)
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intal | 1103

1024 X 1 BIT DYNAMIC RAM

= Low Power Dissipation — Dissipates = Simple Memory Expansion —
Power Primarily on Selected Chips Chip Enable Input Lead

= Access Time — 300 nsec = Fully Decoded—on Chip Address

= Cycle Time — 580 nsec Decode

= Refresh Period.. . 2 milliseconds = Inputs Protected — All Inputs Have
for 0—70°C Ambient Protection Against Static Charge

= OR-Tie Capability * Ceramic and Plastic Package --

18 Pin Dual In-Line Configuration.

The Intel 11083 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 monolithic 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 2asy 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 BLOCK DIAGRAM
Ay o—]
MEMORY MATRIX
—_— J_LLI Ajo— 10r32 | 32| Reans 64
A, O 18 h READMWRITE PRC CE RW Ayo—1) | Row L+~ werme | ]  32ROws
N A SELECTOR AMPLIFIERS] 32 COLUMNS
N A, 02 17 7 Vg Ai (1024 BITS)
A, 3 16 [ CENABLE :‘:
A Oa 15[ A, — A, A 64
PRECHARGE []5 14 [] DATA OUT —14As Douto—— DATAIN
i R REFRESH AMPLIFIERS; °
A Qe 13l 4 — A READ/WRITE COLUMN’
A 7 120 patamn —1 R GATING
. —o
As s 1 H Voo Ag Vgg O DATA ouT
A e 1007 Vgg Ag Vgs o——s 32
VDD
PRECHARGE 0— 1 OF 32
COLUMN SELECTOR
CENABLE 0 o
PIN NAMES READMWRITE
DIN DATA INPUT PRC PRECHARGE INPUT LOGIC 0 = HIGH VOLTAGE 4[ l l l l
Ag—Ag ADDRESS INPUTS CE CHIP ENABLE LOGIC 1= LOW VOLTAGE As Ag A; Ag Ay
RIW  READMWRITE Dour DATA OUTPUT
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1103

Maximum Guaranteed Ratings*

Temperature Under Bias 0°C to 70°C
Storage Temperature -65°C to +150°C

All Input or Output 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 t0+70°C, V{a'= 16V £ 5%, (Vgy —Vgs)®'= 3V 10 4V, Vp, = OV unless otherwise specified

SYMBOL TEST MIN.  TYP.  MAX. [UNIT CONDITIONS
(W INPUT LOAD CURRENT (ALL INPUT PINS) 1 LA Vin =0V
Lo OUTPUT LEAKAGE CURRENT 1 LA VouT =0V
lag Vgg SUPPLY CURRENT 100 uA
I5p1{?) | SUPPLY CURRENT DURING Tpc 37 56 mA ALL ADDRESSES = 0V
PRECHARGE = 0V
CENABLE = Vgg: Ty = 259C
Ipp2 (2)| SUPPLY CURRENT DURING Tgy 38 59 mA ALL ADDRESSES = 0V
PRECHARGE = 0V
CENABLE = 0V; T, = 25°C
Iop3 (2| SUPPLY CURRENT DURING Ty 5.5 " mA | PRECHARGE = Vgg
CENABLE = 0V; T, = 25°C
Ippal2) | SUPPLY CURRENT DURING Tep 3 4 mA PRECHARGE = Vgg
CENABLE = Vgg i T = 25°C
1o8°Ay | AVERAGE SUPPLY CURRENT 17 25 mA | CYCLE TIME = 580 ns; PRECHARGE
WIDTH = 190 ns; To = 25°C
Vi | INPUT LOW VOLTAGE Vgg—17 Vgs—14.2| V Ta =0°C
(ALL ADDRESS & DATA-IN LINES)
ViLo!” | INPUT LOW VOLTAGE Vgs—17 Vgs—14.5] V TA = 70°C
(ALL ADDRESS & DATA-IN LINES)
V378 INPUT LOW VOLTAGE (PRECHARGE Vgg—17 Vgg—14.7| V T =0°C
CENABLE & READ/WRITE INPUTS)
V478 INPUT LOW VOLTAGE (PRECHARGE Vgg—17 Vgg—15.0] V T =70°C
CENABLE& READ/WRITE INPUTS)
Vipe'7) | INPUT HIGH VOLTAGE Vgg—1 Vgg+1 \Y Ta = 0°C
(ALL INPUTS)
Vinz(?' | INPUT HIGH VOLTAGE Vgs—0.7 Vgg+1 v Tp = 70°C
(ALL INPUTS)
loH1 | OUTPUT HIGH CURRENT 600 900 4000 LA Ta =25°C
loH2 | OUTPUT HIGH CURRENT 500 800 4000 pA | T =70°C
4
oL OUTPUT LOW CURRENT See Note 3 i RLoap =100 @
Von1 | OUTPUT HIGH VOLTAGE 60 90 400 mV | Ta = 25°C,
Vonz | OUTPUT HIGH VOLTAGE 50 80 400 mv | Ta =70°C,
VoL OUTPUT LOW VOLTAGE See Note 3 [

Note 1:  The Vgg current drain is equal to (Ipp + Ign) or (Ipp + loL)-

Note 2: See Supply Current vs. Temperature (p. 3) for guaranteed current at the temperature extremes. These values are taken 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. Vo 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 1009 to 1 kQ.

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

Note 7:  The maximum values for V|| and the minimum values for V| are linearly related to temperature between 0°C and 70°C. Thus any value
in between 0°C and 70°C 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) in tAc, tpC, tRC. tWC- trwe. taCcCt and tacc2-

29
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Supply Current vs Temperature

60
59 ~ H f 62 - v”usavI —
Vg = 16.8V 55 = 16.
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NJ ] ™
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35 \\\ 40 \
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- 5 Vgg —Ves = 3V —
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0 , . . .
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L ] ) - T
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> 16 0.
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AC Characteristics T, =0°C to 70°C, Vg = 16 £ 5%, (Vgg —Vgs) =3.0V 10 4.0V, V5 =0V
READ, WRITE, AND READ/WRITE CYCLE

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
tees TIME BETWEEN REFRESH 2 ms
t. {1 | ADDRESS TO CENABLE SET UP TIME 115 ns
to CENABLE TO ADDRESS HOLD TIME 20 ns
t. (1 | PRECHARGE TO CENABLE DELAY 125 ns
t CENABLE TO PRECHARGE DELAY 85 ns
t-. PRECHARGE & CENABLE OVERLAP, LOW 25 75 ns tr = 20ns
toom PRECHARGE & CENABLE OVERLAP, HIGH 140 ns ty = 20ns
Tows PRECHARGE & CENABLE OVERLAP, 45 95 ns
50% POINTS
READ CYCLE
SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
tc'? | READ CYCLE 480 ns
trov PRECHARGE TO END OF CENABLE 165 500 ns W
to END OF PRECHARGE TO 120 ns
OUTPUT DELAY
tr=20ns
tuce''!’| ADDRESS TO OUTPUT ACCESS 300 NS | tacmn + tovimin| Gooxe = 100 pF
+ troms + 2 tr| R.oao = 1009
Vies = 40 mV
tace!| PRECHARGE TO OUTPUT ACCESS 310 nS  |tecon + tovimn
+ troma + 2 tr
1 J
WRITE OR READ/WRITE CYCLE
SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
twe (V| WRITE CYCLE 580 ns } \ — 20ms
tawc!? | READ/WRITE CYCLE 580 ns
tow PRECHARGE TO READ/WRITE DELAY 165 500 ns
tue READ/WRITE PULSE WIDTH 50 ns
tw READ/WRITE SET UP TIME 80 ns
tow DATA SET UP TIME 105 ns
ton DATA HOLD TIME 10 ns
to END OF PRECHARGE TO 120 ns Cuono = 100 pF
OUTPUT DELAY Reoxo = 1009
tow RELATIONSHIP BETWEEN CENABLE AND 0 ns Vier = 40 mV
READ/WRITE

Note 1: These times will degrade by 40 ns (worst case) if the maximum values for Vi (for precharge, cenable 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.| FPLASTICPKG. | CERAMICPKG. | uNiT CONDITIONS
Co | ADDRESS CAPACITANCE 5 7 12 P | V=V )
Cre PRECHARGE CAPACITANCE 15 18 195 PF | Vi=Vs
Ce CENABLE CAPACITANCE 15 18 21 pF | Va=Vs f=1MHz
All Unused
Ce. | READ/WRITE CAPACITANCE | 11 15 195 pF | Vi=Vs  pins Are
Cin DATA INPUT CAPACITANCE 4 5 75 pF | CENABLE = ov| AtAC:
Vin = Vss Ground
Gn: | DATA INPUT CAPACITANCE 2 4 65 pF | CENABLE = Vs
Vin = Vss
Cow | DATA OUTPUT CAPACITANCE | 2 3 7 pF | Vor=0v

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

Timing illustrated for minimum cycle.

[ 50 100 150 200 250 300 350 400 450 500 550 580
1 I i 1 1 1 1 1 i 1 1
|—— tye OR g,
_~ ADDRESS CAN CHANGE we
Vin 0 ADDRESS
ADDRESS ADDRESS STABLE CAN CHANGE
Vie
—» A |e— |
B e pp—— |
Vig -—. the ———>] ovH |
oy
PRECHARGE
Vie
| e tep
vIH 1 N 4
1 1 ——
CENABLE ‘ | fovt w ’l/
Vie | |
| tow tow [&—
v !
(C} T p
READ/WRITE - 'w >
Vie i N
| -t
| } o = ton
i ! DATA CAN DATA CAN
DATA A
o i CHANGE STABLE DATA TIME CHANGE
Vie + 1
| [ —
v, —————————
— 'OH 1
DATA ! v, = 40mv \ DATA OUT AN
ouT / e NOT VALID N
v Rioap = 1000
ot Cloap = 100pF
e DATA OUT |
I tacer VALID
I tacc2
ADDRESS CAN CHANGE
‘RC |

Vin

ADDRESS ADDRESS STABLE CAN CHANGka :,
Vie
—>| toa |-
Vin T tac >

PRECHARG

SN

" ADDRESS

" tovk —

Vi

N

Vin
CENABLE

Vi

VIH
READ/WRITE

V)| ——

- tep ———»

|
' 1
| oy ‘ﬂ{
I

oy —_—
DATA Vagr = 40mv N
T, ; Rioap =100t — 7 N
oL
Closo = 100F DATA OUT
}‘* > vaup

NOTE (D) Vy, + 2V
NOTE @ vy 2v
NOTE 3
NOTE 4

——

}l, IS DEFINED AS THE TRANSITIONS BETWEEN THESE TWO POINTS

thw ISREFERENCED TO POINT ®0F THE RISING EDGE OF CENABLE OR READ WRITE WHICHEVER OCCURS FIRST
i IS REFERENCED TO POINT@ OF THE RISING EDGE OF CENABLE OR READ WRITE WHICHEVER OCCURS FIRST
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The Intel®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-
solute maximum ratings for the 1103-1 are the same as for the 1103 on page 2-8.

= Access Time — 150 nsec = Cycle Time —340 nsec

D.C. and Operating Characteristics
(Ta = 0°Cto +55°C, Vi = 19V 5% (Ve —Vss)°= 3V to 4V, Vpp = 0V unless otherwise specified)

SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
I INPUT LOAD CURRENT 10 | A| Vu=o0v
(ALL INPUT PINS)
o | OUTPUT LEAKAGE CURRENT 10 | uA | Vow=o0V
lee Ves SUPPLY CURRENT 100 | LA
lo? | SUPPLY CURRENT 45 60 | mA| ALL ADDRESSES = ov
DURING Trc PRECHARGE = 0V
CENABLE =V
T, = 25°C
lor | SUPPLY CURRENT 50 68.5| mA| ALL ADDRESSES = OV
DURING Tov PRECHARGE =0V
CENABLE =0V
T, = 25°C
lo? | SUPPLY CURRENT 85 11 mA| PRECHARGE = Vq
DURING Troy CENABLE = 0V
T.= 25°C
los” | SUPPLY CURRENT 3.0 4 | mA| PRECHARGE = Vs
DURING Ter CENABLE = Vi,
T, = 25°C
loiae | AVERAGE SUPPLY 20 23 | mA| CYCLE TIME = 340 ns
CURRENT PRECHARGE WIDTH@50%
105ns, T. = 25°C
V. | INPUT LOW VOLTAGE Ves— 20 Ve—18| V
Vi | INPUT HIGH VOLTAGE Ves—1 Vet1 | v
lo. | OUTPUT HIGH CURRENT 150 1300 7000 | A |T.=25°C
lonz OUTPUT HIGH CURRENT 900 1150 7000 A [Ty =55°C .
I’ | OUTPUT LOW CURRENT See Note 3 Rion = 100 0
Vow | OUTPUT HIGH VOLTAGE 15 180 700 | mV |T.=25°C,
Vo | OUTPUT HIGH VOLTAGE 90 115 700 | mv |T.=55°C,
Vo! | OUTPUT LOW VOLTAGE See Note 3

Note 1:  The Vgg current drain is equal to (Ipp + Ign) or (Ipp + loL)-

Note 2: See Supply Current vs, Temperature (p. 2-9)for guaranteed current at the temperature extremes. These values are taken 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. Vo equals Ig_ 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 k2.

Note 5: This parameter is periodically sampled and is not 100% tested.

Note 6: (Vgg — Vgg) supply should be applied at or before Vgs.
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AC Characteristics (1, =0°C to 55°C, Vgg = 19+ 5%, Vg, — Vg = 3.0V to 4.0V, V,, =0V)
READ, WRITE, AND READ/WRITE CYCLE
SYMBOL TEST MIN. TYP. MAX. UNIT CONDITIONS
teer TIME BETWEEN REFRESH 1 ms
te. ADDRESS TO CENABLE SET UP TIME 30 ns
te. CENABLE TO ADDRESS HOLD TIME 10 ns
te PRECHARGE TO CENABLE DELAY 60 ns
t. CENABLE TO PRECHARGE DELAY 40 ns
t PRECHARGE & CENABLE OVERLAP, LOW 5 30 ns t7 = 20ns
tom PRECHARGE & CENABLE OVERLAP. HIGH 85 ns ty = 20ns
towm PRECHARGE & CENABLE OVERLAP, 25 50 ns
50% POINTS
READ CYCLE
SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
tc'? | READ CYCLE 300 ns tr=20ns
thov PRECHARGE TO END OF CENABLE 115 500 ns
to (1 | END OF PRECHARGE TO 75 ns Ciono=50 pF
OUTPUT DELAY Ruoao = 1002
Vier =80 mV
tacci'!’| ADDRESS TO OUTPUT ACCESS 150 ns tacmin + tovimin + trome + 21
Ciono =50 pF
Rioao = 1000
Vage = 80 mV
tace'’’| PRECHARGE TO OUTPUT ACCESS 180 ns trcmin + tovimin + troms + 2t
Cioao = 50 pF
Rioao = 1002
Ve = 80 mV
WRITE OR READ/WRITE CYCLE
SYMBOL TEST MIN. TYP.  MAX. UNIT CONDITIONS
twe WRITE CYCLE 340 ns & = 20 ns
tawc'?) | READ/WRITE CYCLE 340 ns
tew PRECHARGE TO READ/WRITE DELAY 115 500 ns
twe 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
tol? | END OF PRECHARGE TO 75 ns Cuono.= 50 pF
OUTPUT DELAY Rioo = 1002
tew RELATIONSHIP BETWEEN CENABLE 0 ns Vier =80 mV
AND READ/WRITE

NOTE 1: These times will degrade by 35 nsec if a VRgfg point of'40 mV is chosen instead of the 80 mV point defi

*CAPACITANCE T7a=25°C

ned in the spec.

SYMBOL TEST | Typ.| PLASTICPKG. T CERAMICPKG. T N7 CONDITIONS
C. | ADDESS CAPACITANCE 5 7 12 PF | Vm=Ves )
Cre PRECHARGE CAPAGITANCE 15 18 195 PF | Viu=Vss
Cc | CENABLE CAPACITANCE 15 18 7 PF | V= Vs f= 1 MHz
Ce. | READ/WRITE CAPACITANGE | 11 15 195 PF | V= Vs | A Unused
Cw | DATA INPUT CAPACITANCE 4 5 75 PF | CENABLE = oV é'r:lﬁ&
Cn: | DATA INPUT CAPACITANCE 2 4 65 pF | CENABLE = Vs;
IN = Vss
Cow | DATA OUTPUT CAPACITANCE| 2 3 7 PF | Vow=0vV

*This parameter is periodically sampled and is not 100% tested

. They are measured at worst case operating conditions.
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WRITE OR READ/WRITE CYCLE

tyc OR1 -
|~ ADDRESS CAN CHANGE we T hwe | !
Vin ADDRESS
ADDRESS % ADDRESS STABLE CAN CHANGE
Vi
—| fca  -—
4—‘0\/}‘_’ !
\/ tac <
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- tec i < tcp >
Vin ™ | - ty— A
<> : Ly
CENABLE ‘ 1 tovL : W
Viu -
tow | oy |
Vin f N
READ/WRITE : D I
Vie . |
: e i (Note 31— ] [ 1o (Note d)
VIH : \
DATA DATA CAN DATA CAN
™ CHANGE STABLE DATA TIME i >< CHANGE
Vi ! ! i
- = 1pg > ‘
| |
v, ! — e
—__ Vou |
DATA i CLOAD = 50pF \ DATA OUT AN
ouT i / Cuom <508\ NOT VALID N
Vou T VREF = 80mV
| ___
DATA OUT
- t -
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[~ tacc2 |
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- tRe
o (9]
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Vi
-ty —] | tea =
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v, N  — | —
i
toc - lcp —— B
Vin
CENABLE \ /
N
i
tovi trov
Vin
READ/WRITE /
VII.
— o
_ Vou ——A\
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Ty Riox = 1002 - N
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- tacez R
N
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NOTE Q Vg5 - 2V
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intel 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. Havg Protection Against

* Low Standby Power Dissipa- Static Charge
tion--2 uyW/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 A to A4) 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 monolithic chip
than conventional MOS technologies.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A; 1~ 18[0 READMWRITE e L RoO—1 DRSS MEMORY MATRIX:
3 Dy A1 0— Catch |16] 10F32 |32} Reap/
A, 2 173 Vg A0~ He =] row bl weite [A-] 32ROWS
—A, A3 SELECTOR AMPLIFIERS) 32 COLUMNS
A, s 16 [] CENABLE ° A INVERTERS (1024 BITS)
I
A e 1501 A, —A, %54
Ne. s 14 [ ] DATA oUT ] AAa Doyrp——
apde 13[4 —a avpLiTiERs [0 O
Ag E 7 12 g DATA IN —] :: READMRITE -
a; s 1 vy —a GATING out
A, o 10 Vgg Ay Vgg O———— %32
Ves O———
Vop O———= 10F 32
COLUMN
CENABLE O———» SELECTOR
PIN NAMES READWRITE O———
0GIC 0 = HIG TAGE
DIN  DATA INPUT NC NO EXTERNAL CONNECTION LOGIC 1 = LOW voLT AGE
REQUIRED (INTERNALLY
NOT CONNECTED)
Ag-Ag  ADDRESS INPUTS CE CHIP ENABLE
R/W READ/WRITE DouTr DATA OUTPUT
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Absolute Maximum Ratings™

Temperature UNder Bias . . . ..« oo ovvvmmnve ettt 0°C to 70°C
SOrage TEMPEFALUIE . . « o« « e e e e e e e et e e et e —65°C to +150°C
All Input or Output Voltages with Respect to the most Positive Supply Voltage, Vgg - -+« v v oo e s —25V to 0.3V
Supply Voltages Vpp and Vgg with Respect to Vgg -+« - - v vvveeiii i —25V t0 0.3V
POWEE DISSIPATION  « « « « o« e e e et et e e e e 1.0W
*COMMENT:

Stresses above those listed under ""Absolute Maximum Ra tings“ may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other condi tions 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 to +70°C, Vgl = 16V = 5%, (Vgg —Ves ) Z =3V 10 4V, Vpp = OV unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
L Input Load Current (All Input 1 HA Vin = 0V
Pins)
lio Output Leakage Current 1 MA | Vout =0V
Igg Vgg Supply Current 100 MA
1op1 Supply Current During Cenable 4 1 mA Cenable = 0V; Ty = 25°C
On
lop2 Supply Current During Cenable 0.1 4 mA Cenable = Vgg; Tp = 25°C
Off
lppav Average Supply Current 17 25 mA Cycle Time = 580ns; Ty = 25°C
ViL Input Low Voltage Vpp —1 Vpp +1 \
ViH Input High Voltage Vgg—1 Vgs +1 Y
1 oH1 Output High Current 600 1800 4000 HA Ta= 25°C
lon2 Output High Current 500 1500 4000 HA Ta= 70°C
loL Output Low Current See Note Three R oapi¥ = 1009
Vou1 Output High Voltage 60 180 400 mV | T,=25°C
Vou2 Output High Voltage 50 150 400 mV Ta= 70°C
VoL Output Low Voltage See Note Three
NOTES:

1. The Vgg current drain is equal to (Ipp + loH) or {Ipp + loL).

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

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 gL across the load resistor.

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from 10052 to 1kQ2.
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Supply Current vs Temperature
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Typical Characteristics
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Vgg —Vss =3V Vgg —Vgs =3V
18 |
— 0°
S = e Ta=0°%
<
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A.C. Characteristics T, = 0°C to 70°C, Vgg = 16V + 5%, (Vgg —Vss ) = 3.0V t0 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
taH Address Hold Time 100 ns
tec Cenable Off Time 230 ns
READ CYCLE
Symbol Test Min. Max. Unit Conditions
the Read Cycle 480 ns ty=20ns
tev Cenable on Time 210 500 ns Coap = 100pF
tco Cenable Output Delay 185 ns Ry oap = 1009
tace ADDRESS TO OUTPUT 205 ns tace = tacmin Vgeg =40mV
ACCESS to*tr
WH Read/Write Hold Time 30 ns
WRITE OR READ/WRITE CYCLE
Symbol Test Min. Max Unit Conditions
t, Write Cycle 580 ns
wey Y t1=20ns
trwe Read/Write Cycle 580 ns
tew Cenable to Read/Write Delay | 210 500 ns
twe Read/Write Pulse Width 50 ns
tw Read/Write Set Up Time 80 ns
tow Data Set Up Time 105 ns
toy Data Hold Time 10 ns
teo Output Delay 185 ns {C LOAD =_100pF; RLoap = 1002
- Vgeg = 40mV
twe Read/Write to Cenable 0 ns
CAPACITANCE!" T, = 25°C
Typ. Plastic Pkg. Ceramic Pkg. . .
Symbol Test Plastic Max. Manx. Unit Conditions
Cap Address Capacitance 5 7 12 pF Vin= Vss _1
Cce Cenable Capacitance 22 25 28 pF Vin = Vss
Crw Read/Write Capacitance 1 15 19.5 pF ViNn = Vss f=1MHz. All
Cint Data Input Capacitance 4 5 7.5 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 sampled and are not 100% tested. They are measured at worst case operating conditions.
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WRITE CYCLE OR READ/WRITE CYCLE

Timing illustrated for minimum cycle.

0 50 100 150 200 250 300 350 400 450 500 550 600
| I I 1 1 I I I i I I 1
twey OR tgye >
> tac
Vin =
2 R
ADDRESS - ADDRESS STABLE K ADDRESS CAN CHANGE X oSS
Vi -
— tac |w— -ty — - tee
«——thy —>
Vik
CENABLE \ / \
Vi
twe +
— tow — | twp —
Vin —\
READMWRITE / \ /
Vi eom—— N !
e tpy Bl— > | tou!4!
Vi
DATA IN DATA CAN CHANGE y >< DATA CAN CHANGE
Vie
fe———————tco——— |
Vou T T p———
DATA OUT N
DATAOU VRer =40mv > \ NOT VALID \\
v Rioap = 1000
ot Croap = 100pF
—> |<— DATA OUT VALID
tacc |
0 50 100 150 200 250 300 350 400 450 500 550 600
1 | | ! 1 | I I 1 | ! |
- tRe —
0 s
/ ADDRESS
ADDRESS - ADDRESS STABLE ADDRESS CAN CHANGE STABLE
Vi -
| tac |- > tac [
[ —— tay —— - tee
Vin
CENABLE \ \
Vi
twed»| | et tyy —]
tev |
Vin =
READ/WRITE / \
V)| ee—— Ve e o i o e e
tco —
VO” pou -
[— A Y
DATA OUT Vaee = 40mv \\
R = 1002
Vol s LoAD
oL CLoap = 100 pF
> <& DATA OUT VALID
tacc —|
NOTES:

Vpp + 2V
Vgs — 2V

} tT is defined as the transition between these two points,

3. tpyy is referenced to point 1 of the rising edge of cenable or Read/Write, whichever occurs first.
4. tpH is referenced to point 2 of the rising edge of Read/Write.
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intal 1103A-1

1024 x 1 BIT DYNAMIC RAM

* High Speed 1103A — Access Time —145ns/Cycle Time—340ns

* 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®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 Vs potential.

The 1103A-1 is fabricated with silicon gate technology. This low threshold technology allows the design and

production of higher performance MOS circuits and provides a higher functional density on a monolithic chip
than conventional MOS technologies.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
Ay 1 T 1 [ rw olE AW Ao o]
A, 2 u 7 v " Ar0— AEEFCENSS 6] 10F32 |32} READ/ ME;:(::;V:AW'X
> 1103A-1 :28: a0 ) o on [ fampiirres 32 COLUMNS
Ay 3 16 CENABLE As O] 'NVERTERS (1024 BITS)
—qA
A 8 15 A, . 4
_ —A;
ne: sf ri0sa Jue oo v P o T
— AD/WRITE
Ao 6 13 A :‘ COLUMN [P
— GATING 'ouT
Ag 7 12 Dy _ A: VogO————= T
32
As 8 111 Vo ir Ves O
s
A 9 110 Vyg A Voo O— aors2
CENABLE O——— SELECTOR
PIN NAMES READMWRITEO———
LOGIC 0 = HIGH VOLTAGE
DN DATA INPUT NC NO EXTERNAL CONNECTION LOGIC 1 = LOW VOLTAGE
REQUIRED (INTERNALLY
NOT CONNECTED)
Ag-Ag  ADDRESS INPUTS CE CHIP ENABLE
R/W READ/WRITE DouTt DATA OUTPUT
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Absolute Maximum Ratings™

Temperature UNAEr BIS . . .+« v v v e e ettt oo ettt e e e 0°C to 70°C
StOrage TEMPEIAUIE . . . v« o« v eee e e ettt e et e e —65°C to +150°C
All Input or Output Voltages with Respect to the most Positive Supply Voltage, Vgg - - -+ - oo oo vev e —25V t0 0.3V
Supply Voltages Vpp and Vgg With Respect 10 Vgg -+« « v v v v v ettt —25V t0 0.3V

POWES DISSIPATION  + « + « o« o e et e et et 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
TA=0°C to +55°C, Vgs!"! =19V + 5%, (Vg —Vss ) =3V to 4V, Vpp = OV unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
I Input Load Current (All Input 10 MA Vin =0V
Pins)
Lo Output Leakage Current 10 HA Vout =0V
Igg Vgg Supply Current 100 uA
lop1 Supply Current During Cenable 7 1 mA Cenable = 0V; Ty = 25°C
On
Ipp2 Supply Current During Cenable 0.01 0.5 mA Cenable = Vgg; Tp = 25°C
Off
lppav Average Supply Current 25 33 mA Cycle Time = 340ns; To = 25°C
ViL Input Low Voltage Vpp —1 Vpp +1 \Y)
Vi Input High Voltage Vgs—1 Vgs +1 \Y
loH1 Output High Current 1150 1800 7000 uA | T,=25°C
lon2 Output High Current 900 1600 7000 MA Ta=556"C
loL Output Low Current See Note Three Rioaplé = 100Q
Vomn Output High Voltage 115 180 700 mV | T,=25°C
Vo Output High Voltage 90 160 700 mV | Ta=55°C
VoL Output Low Voltage See Note Three
NOTES:

1. The Vgg current drain is equal to (ipp + IoH) or (Ipp + loL)-

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

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 Ig|_ across the load resistor.

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from 1002 to 1kQ.



1103A-1

A.C. Characteristics Ta=0°C to 55°C, Vgg = 19V +5%, (Vg —Vss ) =3.0V to 4.0V, Vpp = OV.
READ, WRITE, AND READ/WRITE CYCLE

Symbol Test Min. Max. Unit Conditions
tRerF Time Between Refresh 1 ms
tac Address to Cenable Set Up 0 ns
Time
tAH Address Hold Time 100 ns
tee Cenable Off Time 120 ns
READ CYCLE
Symbol Test Min. Max. Unit Conditions
tae Read Cycle 300 ns tr=20ns
tey Cenable on Time 140 500 ns CLoap = 50pF
tco Cenable Output Delay 125 ns R oap = 1002
tace ADDRESS TO OUTPUT 145 ns tace =tacwmin * Vreg = 80mV
ACCESS teo +t
(o} T
YWH Read/Write Hold Time 30 ns
WRITE OR READ/WRITE CYCLE
Symbol Test Min. Max. Unit Conditions
t Write Cycle 340 ns
wey y. t1=20ns
tawe Read/Write Cycle 340 ns
tew Cenable to Read/Write Delay | 140 500 ns
twp Read/Write Pulse Width 20 ns
tw Read/Write Set Up Time 20 ns
tow Data Set Up Time 40 - ns
tou Data Hold Time ) 10 o - ns
tco Output Delay 125 ns Cuoap = 50pF: R gap = 10002
o Vger =80mV
twe Read/Write to Cenable 0 ns
CAPACITANCE!"! T, = 250C
. Plastic Pkg. i B
Symbol Test Typ. lastic Pkg.  Ceramic Pkg Unit Conditions
Plastic Max. Max.
Cap Address Capacitance 5 7 12 pF Vin = Vss ]
Cce Cenable Capacitance 22 25 28 pF Vin = Vss
Crw Read/Write Capacitance " 15 19.5 pF Vin = Vsd f=1MHz. Al
Cing Data Input Capacitance 4 5 7.5 pF Cenable=0V | unused pins are
Vin = Vss at A.C. ground.
Cinz2 Data Input Capacitanre 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 sampled and are not 100% tested. They are measured at worst case operating conditions.
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WRITE CYCLE OR READ/WRITE CYCLE

twey OR tawe

> ta e
Vin >
ADDRESS
ADDRESS @ ADDRESS STABLE ADDRESS CAN CHANGE j STABLE
Vi -
—»| tac [w-— | tw— tcc
| e——ta —>|
Vin
CENABLE \
ViL
twe 3 |-
- tow |— twp —|
Vi \
READ/WRITE / /
V)| e——— | —
He— 1oy B —| | |y
Vin
DATA IN DATA CAN CHANGE j DATA CAN CHANGE
Vie
- tco
Vou [N S
o DATA OUT S
DATA OUT Vpgr=40mv___~ \ NOT VALID \\
[ — Rioap = 1002
CLoap = 100pF
— |<«— DATA OUT VALID
tacc
tae -
Vin =
= ADDRESS
ADDRESS 5 ADDRESS STABLE ADDRESS CAN CHANGE STABLE
Vv, 2/
18
| tac | tac [
< tay —> - tee —>
T d
CENABLE \ / \
Vie
twe | |- [ twH
- tev
Vin 1_
READ/WRITE \
(T —— Ve e o o e o e s o e o o — -
- tco —>
Vou e -
DATA OUT >
A Vagr = 40mV \ N
V| se—— Roap = 1002 AN
Cioap = 100pF
> | DATA OUT VALID
tacc
NOTES:

Vpp + 2V
Vgg — 2V

3. tpy is referenced to point 1

} t1 is defined as the transition between these two points,

of the rising edge of cenable or Read/Write, whichever occurs first.

4. tpH is referenced to point 2 of the rising edge of Read/Write.
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Supply Current vs Temperature

12

T
\ 7 I Vs = 20V
N\, Vg —\Ves = 3V
1 |
N
N
~ 9 GUARANTEED
E 10
- INA ~N
BN ¥
i \\
6 ™ TYyPICAL
5
[} 25 50
T (%0)
Typical Characteristics
OUTPUT HIGH CURRENT AVERAGE Ipp VS.
VS. SUPPLY VOLTAGE SUPPLY VOLTAGE
22
[
pL Vea ~Vss =3V 35
20
1a=25C
18 \ _ o3
i
;é- TaZ ﬁ; 8
= 16 w
3 g 27
>
14 < CYCLE
OPERATING __ | TIME = 340ns
REGION 23
12
1.0 19
16 17 18 19 20 21 22 17 18 19 20 21
Ves (V) Vss (V)
AVERAGE I VS.
CYCLE TIME lpp VS. CENABLE
50
30
20 \\\
15 - T —|
H N
E 10 CENABLE
8
g \
<
< \ 70 — INTERNAL
P 60 PRECHARGING
\ E S0 INTERNAL CURRENT
N = 40 TIMING |
2 S 3 DRIVER
N CURRENT 150,
20 s 'op2
10 v
: 0 | ;
02 1 10 ¥ 1

CYCLE TIME (us)
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intal 1103A-2

1024 x 1 BIT DYNAMIC RAM

» High Speed 1103A — 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® 130A-2 is a high speed 1024 bit dynamic random access memory and is the 400ns cycle time 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-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 Ag4) and is required every one millisecond. The memory may be used in a low
power standby mode by having cenable at kg potential.

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

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
Ay 1 18 RW o R A
— 1% o O—
Ay 0— ADDRESS OF 32 READ/ MEMORY MATRIX:
! v 1103A2 nao] A pal Cnow || e P s ows
A 3 16 CENABLE - ::g: INVERTERs | | SELECTOR | |AMPLIFIERS (1024 BITS)
—a
A 4 15 A, A‘: 464
ne. sl 110342 J1e B55; I e aveiees [Foom
1"
%0 " —~ e |
—]As GATING [0 Dour
Ag 7 12 Dy — A Vgg O—— %
32
As 8 1 Vpp :7 Vgs O————
e fa]
A9 10 Vg —4 Voo O———= cotumm
CENABLE O———— SELECTOR
PIN NAMES READ/WRITE O—————
LOGIC 0 = HIGH VOLTAGE 16
DiN DATA INPUT NC NO EXTERNAL CONNECTION LOGIC 1 = LOW VOLTAGE
REQUIRED (INTERNALLY AND INVERTERS
NOT CONNECTED) S UL
+)Ag ADDRESS INPUTS || CE CHIP ENABLE s As A7 Ay Ag
R/W READ/WRITE Doutr DATA OUTPUT
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1103A-2

Absolute Maximum Ratings™

Temperature UNAEr BIas . . . ..o v e et e et et e ettt e e 0°C to 70°C
StOrage TEMPEIAtUIE . . . o v vt v et e et ettt 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 - - - - - -+« o oot ot —25V to 0.3V
Supply Voltages Vpp and Vgg with Respect to Vgg -« - oo oo —25V to 0.3V
Power DisSiPation . . o v vttt 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 cf
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°C to +55°C, Vgs{!! =19V = 5%, (Vgg —Vss )2 =3V to 4V, Vpp = 0V unless otherwise specified.

Symbol Test Min. Typ. Max. Unit Conditions
Iy Input Load Current (All Input 10 HA Vin =0V
Pins)
o Output Leakage Current 10 MA | Vout =0V
lgg Vgg Supply Current 100 uA
Ibp1 Supply Current During Cenable 7 " mA Cenable = OV; T, = 25°C
On
lop2 Supply Current During Cenable 0.01 0.5 mA Cenable = Vgg; Tp = 25°C
Off
lopav Average Supply Current 22 30 mA Cycle Time = 400ns; Ta=25°C
ViL Input Low Voltage Vpp —1 Vpp +1 \
ViH Input High Voltage Vgg—1 Vgs+1 \Y
o1 Output High Current 1150 1800 7000 MA Ta= 25°C
lon2 Output High Current 900 1600 7000 uA | Ta=55°C
ToL Output Low Current See Note Three R oapl4 =100
VoHi Output High Voltage 115 180 700 mV | T,=25°C
VoH2 Output High Voltage 90 160 700 mV Ta=55°C
VoL Output Low Voltage See Note Three
NOTES:

1. The Vgg current drain is equal to (Ipp + IgH) or (Ipp + !oL)-

2. (Vgg —Vss) 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 Ig|_ across the load resistor.

4. This value of load resistance is used for measurement purposes. In applications the resistance may range from 1002 to 1kS.
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1103A-2

A.C. Characteristics T, =0°C to 55°C, Vg = 19V 5%, (Veg —Vss ) =3.0V to 4.0V, Vpp = OV.

READ, WRITE, AND READ/WRITE CYCLE

Refer to page 2-23 for definitions.

Symbol Test Min. Max. Unit Conditions
tRer Time Between Refresh 1 ms
tac Address to Cenable Set Up 0 ns
Time
taH Address Hold Time 100 ns
tee Cenable Off Time 180 ns
READ CYCLE
Symbol Test Min. Max. Unit Conditions
the Read Cycle 360 ns ty=20ns
tey Cenable on Time 140 500 ns CLoap= 50pF
tco Cenable Output Delay 125 ns R oap = 1002
tace ADDRESS TO OUTPUT 145 ns tace “tacmin F Vger = 80mV
ACCESS o+t
(o] T
L Read/Write Hold Time 30 ns
WRITE OR READ/WRITE CYCLE
Symbol Test Min. Max. Unit Conditions
1 Write Cycle 400 ns
wey 4 t1=20ns
trwe Read/Write Cycle 400 ns
tew Cenable to Read/Write Delay | 140 500 ns
twp Read/Write Pulse Width 20 ns
tw Read/Write Set Up Time 20 ns
tow Data Set Up Time 40 ns
toy Data Hold Time 10 ns
tco Output Delay 125 ns CiLoap = 50PF R gap = 1002
Vgee = 80mV
twe Read/Write to Cenable 0 ns
CAPACITANCE!1! 7, = 25°C
Typ. Plastic Pkg. Ceramic Pkg. . .
Symbol Test Plastic Max. Max. Unit Conditions
Cap Address Capacitance 5 7 12 pF Vin= Vss
Cce Cenable Capacitance 22 25 28 pF Vin = Vsg
Crw Read/Write Capacitance 1 15 19.5 pF Vin = Vss f=1MHz. All
Cing Data Input Capacitance 4 5 7.5 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 ViNn = 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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Supply Current vs Temperature

12 T
\ 2. I Vgs = 20V
\‘?4.‘_, Vag —\Ves =3V
1 |
\\
- 9 GUARANTEED
z 0
- ~ ';V
R I
6 \‘ TYPICAL
5
[) 25 50
T (°0)
Typical Characteristics
OUTPUT HIGH CURRENT AVERAGE Iy VS.
VS. SUPPLY VOLTAGE SUPPLY VOLTAGE
22
| - ,
1,0 | Vg —Ves = 3V
20
1 25°C
18 2
E
3 TazT 8
E 16 w
&
14 - 2
OPERATING
REGION
12
06 17 18 19 ] ;o 21 22
Vs (V)
AVERAGE I VS.
CYCLE TIME Ipp VS. CENABLE
50
30
N
20 N
_ 15 Tee
<
E N
S CENABLE—\‘ /
<
§ 5 N
£ \ 70 - INTERNAL
- 60 PRECHARGING
\ $ = INTERNAL CURRENT
N o 40 TIMING .
2 2 5 DRIVER
2 CUﬂ$EN1’ ooy 1002
10 ‘ LA
bz 1 10 0 ¥ ?
CYCLE TIME (us) TIME
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intel
2101A
256 X 4 BIT STATIC RAM

2101A-2 250 ns Max.
2101A 350 ns Max.
2101A-4 450 ns Max.
®m 256 x 4 Organization to Meet Needs for ® Inputs Protected: All Inputs Have Pro-

Small System Memories
Single +5V Supply Voltage

Directly TTL Compatible: All Inputs and
Output

Statis MOS: No Clocks or Refreshing
Required

Simple Memory Expansion: Chip Enable

tection Against Static Charge

® Low Cost Packaging: 22 Pin Plastic Dual

In-Line Configuration

B Low Power: Typically 150 mW

Three-State Output: OR-Tie Capability

B Output Disable Provided for Ease of Use

in Common Data Bus Systems

Input

The Intel® 2101A is a 256 word by 4-bit static random access memory element using N-channel MOS devices integrated on a
monolithic array. It uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to operate. The data is
read out nondestructively and has the same polarity as the input data.

The 2101A is designed for memory applications where high performance, low cost, large bit storage, and simple interfacing are
important design objectives.

Itis directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. Two chip-enables allow easy selection of
an individual package when outputs are OR-tied. An output disable is provided so that data inputs and outputs can be tied for
common |/O systems. The output disable function eliminates the need for bi-directional logic in a common I/0O system.

The Intel® 2101A is fabricated with N-channel silicon gate technology. This technology allows the design and production of
high performance, easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

Intel’s silicon gate technology also provides excellent protection against contamination. This permits the use of low cost
plastic packaging.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
®
o Ao o—F o vee
L 22 [ vee — A A °®_E
<= GN\D
A, : 2 21 : As — A DO, p— N @ Row MEMORY ARRAY
- 2 o—F | 32 ROWS
a3 2 [JWe — A2 ® SeLect 32 COLUMNS
. — A DO, b— A O___x:
= P S nooo o a
— A,
' 18 [J oo — Y e » —
I I
—f A
Ly = 7 [ cey As Do — coLumn 1/0 ciRcuITS
— A, s —
A 7 16 [] oo, o ® COLUMN SELECT
1 o—% ]
GND [ 8 15 []o1, — o)y ® INPUT ©®
o, oD p— oiz —PE ] DATA 3—«:001
DI, E 9 14 : Do, o1 ® CONTROL ®
— — Pl o3 o—P§ 1 ®l e @ 3_‘“)02
DO I 10 13 o]} pu—
1 3 DI, 0‘40@—p A5 As A7 003
o, ] n 12 [ oo, E@
WE CE2 CE1 3_0904
PIN NAMES &
@
DI, DI, DATAINPUT CE, CHIP ENABLE 2 e, =
Ay-A;,  ADDRESS INPUTS OD OUTPUT DISABLE e O - i numaens
WE __WRITE ENABLE DO,-DO, DATA OUTPUT
CE,  CHIPENABLE 1 Vec  POWER (+5V) oo
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2101A FAMILY

ABSOLUTE

MAXIMUM RATINGS*

Ambient Temperature Under Bias . . . . . -10°C to 80°C

Storage Temperature

Voltage On Any Pin

With Respect to Ground

Power Dissipation

-65°C to +150°C

*COMMENT:

Stresses above those listed under "Absolute Maximum
Rating"' may cause permanent damage to the device. This
is a stress rating only and functional operation of the de-
vice at these or at any other condition above those indi-
cated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

D.C. AND OPERATING CHARACTERISTICS
Ta = 0°C to 70°C, V¢ = 5V #5% unless otherwise specified.

Symbol Parameter Min. Typ.[” Max. Unit Test Conditions
I Input Current 1 10 MA Vin = 0t05.25V
ILoH Data Output Leakage Current 1 10 MA Output Disabled, Voyt=4.0V
lLoL Data Output Leakage Current -1 -10 MA Output Disabled, VoyT=0.45V
leer Power Supply 2101A, 2101A-4 35 55 mA Vin =5.25V, Ig = OmA
Current 2101A-2 45 65 Ta = 25°C
lcea Power Supply 2101A, 2101A-4 60 mA Vin =5.25V, Ig = OmA
Current 2101A-2 70 Ta =0°C
ViL Input ““Low’’ Voltage -0.5 +0.8 \Y
Vi Input “High” Voltage 2.0 Vee Vv
VoL Output ““Low’’ Voltage +0.45 \ loL = 2.0mA
Vou Output “High”  2101A, 2101A-2| 2.4 \ lon = -200uA
Voltage 2101A-4 | 24 V| lon =-150uA
TYPICAL D.C. CHARACTERISTICS
OUTPUT SOURCE CURRENT VS. OUTPUT SINK CURRENT VS.
OUTPUT VOLTAGE OUTPUT VOLTAGE
T | [ | T [ | //’
AMBIENT TEMPERATURE AMBIENT TEMPERATURE = 0°C
-1 A\ ec 15 v
___t25°C
(__{70°c ///4 ,/
g -10 : 10 /A 20°C
E £
3 \ 3 4
-5 \ Ve = 4.75V 4 5 4 Ve = 4.75V ]
OUTPUT “HIGH" TYPICAL / OUTPUT “LOW"” TYPICAL
‘\
01 2 3 4 00 05 1.0 15
Vow (VOLTS) Vo (VOLTS)

NOTES: 1. Typical values are for Ta = 25°C and nominal supply voltage.




2101A FAMILY

A.C. CHARACTERISTICS FOR 2101A-2 (250 ns ACCESS TIME)
READ CYCLE Tp =0°C to 70°C, Vcc = 5V 5%, unless otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
trc Read Cycle 250 ns
tA Access Time 250 ns t,, ty = 20ns
tco Chip Enable To Output 180 ns Input Levels = 0.8V or 2.0V
top Output Disable To Output 130 ns Timing Reference = 1.5V
tpg (3! Data Output to High Z State 0 180 ns Load = 1 TTL Gate
i i and C_= 100pF.
on | et e | w0 o L
WRITE CYCLE
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
twe Write Cycle 170 ns
taw Write Delay 20 ns t, t¢ = 20ns
tew Chip Enable To Write 150 ns Input Levels = 0.8V or 2.0V
tow Data Setup 150 ns Timing Reference = 1.5V
tpH Data Hold 0 ns Load = 1 TTL Gate
twp Write Pulse 150 ns and C_= 100pF.
twR Write Recovery 0 ns
tps Output Disable Setup 20 ns
(2]
CAPACITANCE T, =25°C,f=1MHz
Limits (pF)
Symbol Test Typ.01] Max.
Cin Input Capacitance 4 8
(All Input Pins) V,y = 0V
CouT Output Capacitance Voyt = 0V 8 12
WAVEFORMS
READ CYCLE WRITE CYCLE
tac twe

C =X

s X )
- F
N

——tco—

| CE2 __//

CE2

|
/\ly

op ™ «— top —»| e oo
L
(COMMON 1/0) 14! ton—>| |[*=— (common 1/0) 4!

th 1o —| s |— —topfe—

- = - - — - ——
DATA DATA OUT DATA DATA IN
out VALID IN STABLE
———— - —_———t— - ——

! ow
—| taw |<— - tyg —|

twe
_ , , e /
NOTES: 1. Typical values are for Tp = 25° C and nominal supply voltage. /
2. Thisparameter is periodically sampled and Evot 100% tested.
3. tpF is with respect to the trailing edge of CEq, CEp, 4. OD should be tied low for separate |/O operation.

or OD, whichever occurs first.

2-32



2101A FAMILY

2101A (350 ns ACCESS TIME)
A.C. CHARACTERISTICS
READ CYCLE Ta =0°C to 70°C, Vcc = 5V £5%, unless otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
trc Read Cycle 350 ns
ta Access Time 350 ns t, 1y = 20ns
tco Chip Enable To Output 240 ns Input Levels = 0.8V or 2.0V
top Output Disable To Output 180 ns Timing Reference = 1.5V
tpr (2 Data Output to High Z State 0 150 ns Load =1 TTL Gate
ton Previous Read Data Valid 20 . and C_ = 100pF.
after change of Address

WRITE CYCLE
Symbol Parameter Min. Typ!.” Max. Unit Test Conditions
twe Write Cycle 220 ns
taw Write Delay 20 ns t,, ty = 20ns
tcw Chip Enable To Write 200 ns Input Levels = 0.8V or 2.0V
tow Data Setup 200 ns Timing Reference = 1.5V
toH Data Hold 0 ns Load = 1 TTL Gate
twe Write Pulse 200 ns and C_ = 100pF.
twR Write Recovery 0 ns
tps Output Disable Setup 20 ns

2101A-4 (450 ns ACCESS TIME)

A.C. CHARACTERISTICS
READ CYCLE Tpa =0°Cto 70°C, Vgc = 5V +5%, unless otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
tRC Read Cycle 450 ns
ta Access Time 450 ns t;, ty = 20ns
tco Chip Enable To Output 310 ns Input Levels = 0.8V or 2.0V
toop Output Disable To Output 250 ns Timing Reference = 1.5V
tpg (2] Data Output to High Z State 0 200 ns Load = 1 TTL Gate
ton Previous Read Data Valid 40 ns and C_ = 100pF.
after change of Address

WRITE CYCLE
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
twe Write Cycle 270 ns
taw Write Delay 20 ns t,, t¢ = 20ns
tew Chip Enable To Write 250 ns Input Levels = 0.8V or 2.0V
tow Data Setup 250 ns Timing Reference = 1.5V
toH Data Hold 0 ns Load = 1 TTL Gate
twp Write Pulse 250 ns and C_ = 100pF.
twr Write Recovery 0 ns
tps Output Disable Setup 20 ns

NOTES: 1. Typical values are for Tp = 25°C and nominal supply voltage.
2. tpf is with respect to the trailing edge of CE4, CEp, or OD, whichever occurs first.
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In 2102A, 2102AL
1K x 1 BIT STATIC RAM

Standby Pwr. | Operating Pwr. | Access

P/N (mW) (mW) (ns)

2102AL-4 35 174 450

2102AL 35 174 350

2102AL-2 42 342 250

2102A-2 _ 342 250

2102A —_— 289 350

2102A-4 _ 289 450

2102A-6 — 289 650
= Single +5 Volts Supply Voltage = Inputs Protected: All Inputs
= Directly TTL Compatible: All Have Protection Against Static

Inputs and Output Charge

= Standby Power Mode (2102AL) = Low Cost Packaging: 16 Pin

= Three-State Output: OR-Tie Dual-In-Line Configuration
Capability

The Intel® 2102A is a high speed 1024 word by one bit static random access memory element using N-channel MOS devices
integrated on a monolithic array. It uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to
operate. The data is read out nondestructively and has the same polarity as the input data.

The 2102A is designed for memory applications where high performance, low cost, large bit storage, and simple interfacing are
important design objectives. A low standby power version (2102AL) is also available. It has all the same operating
characteristics of the 2102A with the added feature of 35mW maximum power dissipation in standby and 174mW in operations.

Itis directly TTL compatible in all respects: inputs, output, and a single +5 volt supply. A separate chip enable (CE) lead allows
easy selection of an individual package when outputs are OR-tied.

The Intel® 2102A is fabricated with N-channel silicon gate technology. This technology allows the design and production of
high performance easy to use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

PIN
CONFIGURATION LOGICSYMBOL BLOCK DIAGRAM
adr Ve b A PIN NAMES ol
6 — A -0 v
As 2 1504 A Dy  DATAINPUT ® ®
— l— A pa-
rw s 14a, A AqA,  ADDRESS INPUTS % "
ade upcE — A, RW  READ/WRITE INPUT A’% now o
- _ seLecToR
A, s 12 [ DATA OUT 256 CE CHIP ENABLE ‘ 32 Calimms
A;ge  mPDoATAIN  —Ja] oo l— Doyr  DATA OUTPUT A,%
A 07 0[] Vee hs Ve POWER (+5V) ®
A s 917 GND RMW CE A | ]
[T | |
amo2 @ _oara
eyt COLUMN 1/0 CIRCUITS our
oaTA
TRUTH TABLE °.‘J‘=~—k contRoL ovown sevecron
3 RW D|N DOUT MODE @ —1 J 11 1 1 1 1 1
H X X HIGH Z NOT SELECTED o Ii——l
L L L L WRITE "0
L L H H WRITE “1” @ O ©® © ®
L H X Dour READ O v nomsens A A A A A
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2102A FAMILY

Absolute Maximum Ratings* *COMMENT:

. . o o Stresses above those listed under “’Absolute Maximum Rating"
Ambient Temperature Under Bias -10°C to 80°C may cause permanent damage to the device. This is a stress
Storage Temperature —65°C to +150°C rating only and functional operation of the device at these or
Voltage On Any Pin aj( any otl_1er condi.tion apqve.tho'se ind'icate'd in the opera-

With Respect To Ground _05V to +7V tional sections of this specification is not implied. Exposure to
' absolute maximum rating conditions for extended periods may
Power Dissipation 1 Watt affect device reliability.

D. C. and Operating Characteristics
Ta =0°Cto 70°C, Ve = 5V 5% unless otherwise specified.

2102A, 2102A-4
2102AL, 2102AL-4 2102A-2, 2102AL-2 2102A-6
Limits Limits Limits

Symbol Parameter Min. Typ.[1 Max. |Min. Typ.[V Max. [ Min. Typ.[1l Max. | Unit | Test Conditions

Iy Input Load Current 1 10 1 10 1 10 MA | V)N =0t05.25V

ILoH | Output Leakage Current 1 5 1 5 1 5 uA | CE=2.0v,
Vout = VoH

ILoL Output Leakage Current -1 -10 -1 -10 -1 -10 | pA |CE=2.0vV,
Vout = 0.4V

lcc Power Supply Current 33 Note 2 45 65 33 55 mA | Ail Inputs = 5.25V,
Data Out Open,
TA = OOC

ViL Input Low Voltage -0.5 0.8 |-05 0.8 [-05 0.65 v

VIH Input High Voltage 2.0 Vee 2.0 Vee | 2.2 Vee \'

VoL Output Low Voltage 0.4 0.4 045 | V |loL=2.1mA

Vou Output High Voltage 2.4 2.4 2.2 V | loy=-100LA

Notes: 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. The maximum lgg value is 55mA for the 2102A and 2102A-4, and 33mA for the 2102AL and 2102AL-4.

Standby Characteristics 2102AL, 2102AL-2, and 2102AL-4 (Available only in the Plastic Package)
Ta =0°Cto 70°C

2102AL, 2102AL-4 2102AL-2
Limits Limits

Symbol Parameter Min.  Typ.[1] Max. | Min.  Typ.[1] Max. Unit | Test Conditions

Vep Vg in Standby 1.5 1.5 v

Vces(2! | CE Bias in Standby 2.0 2.0 v 2.0V<Vpp <V Max.

Vep Vep ' 1.5V <Vpp< 2.0V

Ipp1 Standby Current 15 23 20 28 mA | Alllnputs=Vppq=1.5V
lpp2 Standby Current 20 30 25 38 mA | Alllnputs=Vppa=2.0V
tcp Chip Deselect to Standby Time 0 0 ns

tg(3] Standby Recovery Time tre tRc ns

STANDBY WAVEFORMS

NOTES:

1. Typical values are for Tp = 25°C.

2. Consider the test conditions as shown: If the stand-
by voltage (Vpp) is between 5.25V (V¢ Max.) and
2.0V, then CE must be held at 2.0V Min. (V|R). If
the standby voltage is less than 2.0V but greater than
1.5V (Vpp Min.), then CE and standby voltage
must be at least the same value or, if they are dif-
ferent, CE must be the more positive of the two.

3. tg = trc (READ CYCLE TIME).

STANDBY MODE




2102A FAMILY

A. C. Characteristics T, =0°C 10 70°C, V.. =5V +5% unless otherwise specified

READ CYCLE
2102A-2, 2102AL-2| 2102A, 2102AL | 2102A-4,2102AL-4 2102A-6
Limits (ns) Limits (ns) Limits (ns) Limits (ns)
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max.
trRC Read Cycle 250 350 450 650
tA Access Time 250 350 450 650
tco Chip Enable to Output Time 130 180 230 400
toH1 | Previous Read Data Valid with 40 40 40 50
Respect to Address
toH2 |Previous Read Data Valid with 0 0 0 0
Respect to Chip Enable
WRITE CYCLE
twe Write Cycle 250 350 450 650
taw Address to Write Setup Time 20 20 20 200
twe Write Pulse Width 180 250 300 400
twr Write Recovery Time 0 0 0 50
tpw Data Setup Time 180 250 300 450
tpH Data Hold Time 0 0 0 20
tcw Chip Enable to Write Setup 180 250 300 550
Time

A.C. CONDITIONS OF TEST

Input Puise Levels:
input Rise and Fall Times:

Timing Measurement
Reference Levels

Output Load:

Inputs:
Output:

0.8 Volt to 2.0 Volt

10nsec
1.5 Volts

0.8 and 2.0 Volts
1 TTL Gateand Cy_ = 100 pF

Waveforms
READ CYCLE

|a—

e
ADDRESS a

o——>
CHIP
ENABLE

low,

DATA
out

XC

(D 15vOoLTS
2> 20vOLTS
3 0.8 VOLTS

[©)

= OH,; je—

Capacitance'? 1, =25°c, = 1MHz

SYMBOL TEST LIMITS (pF)
TYP.[1l] MAX.
Cin INPUT CAPACITANCE 5 .
(ALL INPUT PINS) V,y = OV
Cour OUTPUT CAPACITANCE R 0
Vour =0V
WRITE CYCLE
= twe !
ADDRESS @
wr
| 1,
CHIP \ cw
ENABLE
L‘Awﬂ twe
WaiTE jL j/_
- oH
} Tow
DNA D(?J:Nw DATA STABLE DCAJ:N%‘éN

NOTES: 1. Typical values are for T = 25°C and nominal supply voltage.
2. This parameter is periodically sampled and is not 100% tested.
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2102A FAMILY

Typical D. C. and A. C. Characteristics

Iec (mA)

Viy (VOLTS)

t (ns)

POWER SUPPLY CURRENT VS.
AMBIENT TEMPERATURE

) |
a0 Vge MAX.
35
30 >
~
'\\ TYPICAL
—]
25
20
15
0 10 20 30 a0 50 60 70
Ty (C)
Vin LIMITS VS. TEMPERATURE
1.8
TYPICAL
16 v !
[ H (MIN)
14 |
Vie (Max)
t—l
\T‘_ S
1.2
. Ve =50V
dEE
1.0
0 10 20 30 40 50 60 70
T, 50
ACCESS TIME VS.
AMBIENT TEMPERATURE
350
Vee MIN.
1 TTL LOAD
C, = 100pF
250 L
TYPICAL |
_’—'/
150
OUTPUT REFERENCE LEVELS: Vg, = 20V
VoL = 0.8V
50
0 10 20 30 40 50 60 70
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lgc (MA)

loL (mA)

t, (ns)

30

POWER SUPPLY CURRENT VS.

SUPPLY VOLTAGE
T, = 25°C /
'/
//TYPICAL
//
/
2 3 4 5 6

Vee (VOLTS)

OUTPUT SINK CURRENT VS.
OUTPUT VOLTAGE

25

20

TYPICAL

/ T, =25°C
/ Vee MIN.

350

VoL (VOLTS)

ACCESS TIME VS.
LOAD CAPACITANCE

250

Ta = c
Ve MIN.
1TTL LOAD

/‘”

/YP!CAL

OUTPUT REFERENCE LEVEL = 15V

100 200 300

C, (pF)

400 500 600



in M2102A-4 ),
1K x 1 BIT STATIC RAM 449,,}

%,

= 10% Ve Supply Tolerance » Three State Output: OR-Tie
= Directly TTL Compatible: All Capability

Inputs and Output = 16 Pin Hermetic Dual-In-Line
= Low Power: 385mW Max. Package

The Intel® M2102A is a high speed 1K x 1 RAM specified over the -55°C to +125°C temperature range. The RAM uses fully DC
stable (static) circuitry and therefore requires no clocks or refreshing to operate. The data is read out nondestructively and has
the same polarity as the input data.

The Intel® M2102A is fabricated with N-channel silicon gate technology. This technology allows the design and production of
high performance easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

PIN CONFIGURATION LOGIC SYMBOL ABSOLUTE MAXIMUM RATINGS*
1 167 A, —a Ambient Temperature Under Bias . . —65°C to +135°C
2 Ag —A o Storage Temperature . ......... —65°C to +150°C
3 Ay —_1 :; N Voltage On Any Pin
4 CE — Ay With Respectto Ground .. ...... —0.6V to +7V
5 DATA OUT —_] Zi Power Dissipation .. .................. 1 Watt
: \DIATA ™ -y Pourf—— *COMMENT
cc — A Stresses above those listed under “’Absolute Maximum Rating"
8 GND RMW_CcE may cause permanent damage to the device. This is a stress rat-
TRUTH TABLE | T ing only and functional operation of the device at these or at any
RW Dy Dour MODE other condition above those indicated in the operational sections
X X HIGH 2 NOT SELECTED of this specification is not implied. Exposure to absolute maxi-
L L L WRITE “0" mum rating conditions for extended periods may affect device
L H H WRITE ™1 reliability.
H X Dour READ

D.C.and Operating Characteristics 1, = -55°C to +125°C, Vce = 5V £ 10% unless otherwise specitied

Limits
Symbol Parameter Unit | Test Conditions
Min. | Typ.[1l | Max.
I Input Load Current 10 | #A | V)y =0to 5.5V
lLoH Output Leakage Current 10 | uA | CE=Min. Vi, Vour = Von
ILoL Output Leakage Current -50 | A | CE=Min.Vjy , Voyr = 0.45V
All Inputs = 5.5V
| P t !
cc1 ower Supply Curren 30 60 mA Data Out Open, T4, = 25°C
All Inputs = 5.5V
| P t 7 !
cc2 ower Supply Curren 0 mA Data Out Open, T4 = -55°C
ViL Input ""Low’’ Voltage -0.5 0.8 Y
ViH .Input “High” Voltage 2.0 Vce \Y
VoL Output ““Low" Voltage 0.45 \% loL=2.1mA
VoH Output “High’’ Voltage 2.2 \Y lon = -100 uA

NOTE 1. Typical values are for Ta = 25°C and nominal supply voltage.
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M2102A-4

A.C. Characteristics T, = -55°C to +125°C, Vcc = 5V * 10% unless otherwise specified

M2102A-4 Limits (ns)
Symbol Parameter )
Min. Max.
READ CYCLE
tRC Read Cycle 450
tA Access Time 450
tco Chip Enable to Output Time 230
toH1 Previous Read Data Valid with Respect to Address 40
toH2 Previous Read Data Valid with Respect to Chip Enable 0
WRITE CYCLE
twe Write Cycle 450
taw Address to Write Setup Time 20
twp Write Pulse Width 300
twr Write Recovery Time 0
tow Data Setup Time 300
tpH Data Hold Time 0
tow Chip Enable to Write Setup Time 300
. 2]
Capacitance' 7, =25°C, f= 1MHz
A.C. CONDITIONS OF TEST SYMBOL TEST '-"V"]TS (pF)
1
Input Pulse Levels: 0.8 Volt to 2.0 Volt TYP.( MAX.
Input Rise and Fall Times: 10nsec Cin INPUT CAPACITANCE 3 5
Timing Measurement  Inputs: 1.5 Volts (ALL INPUT PINS) Vjy = 0OV
Ref Level (o] : 0.8 and 2.0 Vol
Cutput Loat 117U Gateand O = 100 F Cour | QUTPUTCAPACITANCE | 5 | 10
P : L VouT = 0V
Waveforms
READ CYCLE WRITE CYCLE
} RC [ twe |
ADDRESS*@ >< ADDRESS ©)
r‘co—b w4
e 1,
CHIP CHIP cw
ENABLE ENABLE \
oH,
th - l“‘w } wp
DATA - /
out Xk : WaiTE L /|
@ — 'DH
@ 15voLTS = tom | tow
@ 20vOLTS
P osvouTs e D@Ji\%“s"% DATA STABLE CEMANGE
NOTES: 1. Typical values are for Tp = 25° C and nominal supply voltage.

2. This parameter is periodically sampled and is not 100% tested.
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intel
2104A FAMILY
4096 x 1 BIT DYNAMIC RAM

2104A-1 2104A-2 2104A-3 2104A-4
Max. Access Time (ns) 150 200 250 300
Read, Write Cycle (ns) 320 320 375 425
Max. IDD (mA) 35 32 30 30

® Highest Density 4K RAM Industry Stan- ® Refresh Period: 2 ms
dard 16 Pin Package B On-Chip Latches for Addresses, Chip
® Low Power 4K RAM Select and Data In
® All Inputs Including Clocks TTL ® Simple Memory Expansion: Chip Select
Compatible ® Output is Three-State, TTL Compatible;
B +10% Tolerance on All Power Supplies Datais Latched and Valid into Next Cycle
+12V, +5V, -5V m Compatible with Intel® 2116 16K RAM

The Intel® 2104A is a 4096 word by 1 bit MOS RAM fabricated with N-channel silicon gate technology for high performance
and high functional density.

The efficient design of the 2104A allows it to be packaged in the industry standard 16 pin dual-in-line package. The 16 pin
package provides the highest system bit densities and is compatible with widely available automated handling equipment.

The use of the 16 pin package is made possible by multiplexing the 12 address bits (required to address 1 of 4096 bits) into
the 2104A on 6 address input pins. The two 6 bit address words are latched into the 2104A by the two TTL clocks, Row
Address Strobe (RAS) and Column Address Strobe (CAS). Non-critical clock timing requirements allow use of the
multiplexing technique while maintaining high performance.

A new unique dynamic storage cell provides high speed along with low power dissipation and wide voltage margins. The
memory cell requires refreshing for data retention. Refreshing is most easily accomplished by performing a read cycle at
each of the 64 row addresses every 2 milliseconds.

The 2104A is designed for page mode operation, “RAS-only refreshing,” and “CAS-only deselection.” Thusiit is compatible
with the Intel® 2116, 16K RAM.

PIN CONFIGURATION LOGIC DIAGRAM WE

BLOCK DIAGRAM

STROBE

DATA
—— IN Dy
Ves (] 16 b Vss Ag LATCH
_ . N (CAS) —— cLocK
on[}2 s )cas 1 I GENERATOR NO. 2 ENABLE
— —A o —
2
wel[]s 14 [ J0%ur A N s 1 enaBLelDISABLE
. _ —A; 78IT
RAS[ |4 13 ]cs tatcH N
A (coLumny e cou)rzng ot:consn
:
Ay 5 12[ A, —] A Doyt —
A e nf]A —Of Ras pg] l———GA———I
—O| cAs ouTPUT
A 7 1 A, . 64 SENSE AMPS
] i —of wE A1 ADDRESS ] “wocating ] LATCH AND
a_| sus BUFFER
Voo |8 o ] Vee —dcs 2
Ay— — 64— —— T
As— = Dour
o
PIN NAMES A5 s z8|! Ve
= LATCH u fes 4096 BIT
Ag - As_ADDRESS INPUTS WE __ WRITE ENABLE (ROW) Oa |'1'| STORAGE ARRAY Voo
CAS  COLUMN ADDRESS STROBE | Vgg POWER (-5V) HL -— V¢
[ CHIP SELECT Vcc  POWER (+5V) L EN oD
Oiv DATA IN Voo POWER (+12V)
Dour  DATAOUT Vss  GROUND ENABLE CLOCK
RAS _ROW ADDRESS STROBE (RAS) GENERATOR NO. 1
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2104A FAMILY

ABSOLUTE MAXIMUM RATINGS*

..... -10°C to +80°C
-65°C to +150°C

Ambient Temperature Under Bias
Storage Temperature
Voltage on any Pin Relative to Vgg

(Vss-Veg =4.5V) . ...t -0.3V to +20V
Power Dissipation . ...................... 1.0W
DataOutCurrent . . ...t 50 mA

*COMMENT:

Stresses above those listed under "Absolute Maximum Rat-
ings'' 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. Ex-
posure to absolute maximum rating conditions for extended
periods may affect device reliability.

D.C. AND OPERATING CHARACTERIsTICS!"]
Ta = 0° to 70°C, Vpp = +12V £10%, Vcc = +5V +10%, Vgg = -5V £10%, Vss = OV, unless otherwise noted.

Limits
Symbol Parameter Min. Typ.m Max. Unit Conditions
'] Input Load Current (any input) 10 uA VN = ViL miN to ViH MAX
Lol Output Leakage Current for 10 MA Chip deselected: RAS and CAS at V|
High Impedance State VouT = 0to 5.5V
‘1pD1 (3] Vpp Standby Current 0.7 2 mA Vpp = 13.2V | CAS and RAS at V.
0.7 15 mA Vpbp = 12.6V Chip deselected prior
to measurement.
IgB1 Vgg Standby Current 5 50 uA Vpp = 13.2V See Note 5.
Iop2!3! | Operating Vpp Current 24 35 mA | 2104A-1 teyc = 320 ns
(Device Selected) 22 32 | mA | 2104A2 teye = 320 ns
20 30 mA 2104A-3, 4 tcyc =375 ns
IBB2 Operating Vgp Current 160 400 HA Device Selected. Min cycle time.
lcct 14] V¢ Supply Current when 10 HA
Deselected
lpp3 Operating Vpp Current 25 mA 2104A-1, 2 tcyc =320 ns
(RAS-only cycle) 22 | mA | 2104A3,4  tcyc=375ns
ViL Input Low Voltage (any input) -1.0 0.8 \Y
ViH Input High Voltage 24 7.0 \Y
VoL Output Low Voltage 0.0 0.4 \Y loL =3.2mA
VoH Output High Voltage 24 Vce Y lop = -5mA
[6] o
CAPACITANCE Ta = 25°C
Symbol Test Typ. Max. Unit Conditions
Ci Input Capacitance (Ag-As), DiN, cS 3 7 pF Vin = Vss
Ci2 Input Capacitance RAS, WRITE 3 7 pF ViN = Vss
Co Output Capacitance (Doyt) 4 7 pF Vout = 0V
Cia Input Capacitance CAS 6 7 pF VIn = Vss
Notes: 1. All voltages referenced to Vgs. The only requirement for the sequence of applying voltages to the device is that Vpp, Vg, and
Vgs should never be 0.3V or more negative than Vgp. After the application of supply voltages or after extended periods of opera-
tion without clocks, the device must perform a minimum of one initialization cycle (any valid memory cycles containing both RAS
and CAS) prior to normal operation.
2. Typical values are for Tp = 25°C and nominal power supply voltages.
3. The Ipp current flows to Vgs.
4. When chip is selected Vg supply current is dependent on output loading. Ve is connected to output buffer only.
5. The chip is deselected; i.e., output is brought to high impedance state by CAS-only cycle or by a read cycle with CS at V4.
6. Capacitance measured with Boonton Meter.
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2104A FAMILY

1
A.C.CHARACTERIsTICS!"
Ta=0°C to 70°C,Vpp=12V £10%,Vcc=5V £10%, Vgg=-5V £10%, Vsg=0V, unless otherwise noted.

READ, WRITE, AND READ MODIFY WRITE CYCLES

Symbol Parameter Mine Mox. | e Max. | Min V. | mims v, | U
tREF Time Between Refresh 2 2 2 2 ms
tRP RAS Precharge Time 100 115 115 125 ns
tcp CAS Precharge Time 60 80 110 110 ns
tRCL[2] | RAS to CAS Leading Edge Lead Time 20 50 | 25 70| 3 110 | 80 135 ns
tCRP CAS to RAS Precharge Time 0 0 0 0 ns
tRSH RAS Hold Time 100 130 140 165 ns
tCSH CAS Hold Time 150 200 250 300 ns
tAR RAS to Address or CS Hold Time 95 120 160 215 ns
tASR Row Address Set-Up Time 0 0 0 0 ns
tASC Column Address or CS Set-Up Time -5 0 0 0 ns
tRAH Row Address Hold Time 20 25 35 80 ns
ICAH Column Address or CS Hold Time 45 50 50 80 ns
tT Rise or Fall Time 50 50 50 50 ns
tOFF Output Buffer Turn-Off Delay 0 50 0 60 0 60 0 80 ns
tCAC[3] Access Time From CAS 100 130 140 165 ns
tRAaclS) | Access Time From RAS 150 200 250 300 ns
READ CYCLE

2104A-1 2104A-2 2104A-3 2104A-4 3
Symbol Parameter Min.  Max. | Min. Max. | Min. Max. | Min. Max. | ™
tRC Random Read or Write Cycle Time 320 320 375 425 ns
tRAS RAS Pulse Width 150 32000 | 200 32000 | 250 32000 | 300 32000 ns
tCAS CAS Pulse Width 100 130 140 165 ns
tRCS Read Command Set-Up Time 0 0 0 0 ns
tRCH Read Command Hold Time 0 0 0 0 ns
tDOH Data Out Hold Time 32 32 32 32 us

WRITE CYCLE®™

2104A-1 2104A-2 2104A-3 2104A-4
Symbol Parameter Min.  Max. | Min. Max. | Min. Max. | Min. Max. Unit
tRC Random Read or Write Cycle Time 320 320 375 425 ns
tRAS RAS Pulse Width 150 32000 | 200 32000 | 250 32000 | 300 32000 ns
tCAS CAS Pulse Width 100 130 140 165 ns
tWCs Write Command Set-Up Time 0 0 0 0 ns
tWCH Write Command Hold Time 55 75 75 80 ns
tWCR Write Command Hold Time Referenced to RAS 105 145 185 215 ns
WP Write Command Pulse Width 45 55 75 80 ns
tRWL Write Command to RAS Lead Time 100 130 140 150 ns
tCWL Write Command to CAS Lead Time 100 130 140 150 ns
DS Data-In Set-Up Time 0 0 0 0 ns
tDH Data-In Hold Time 55 75 75 80 ns
tDHR Data-In Hold Time Referenced to RAS. 105 145 185 215 ns

Notes: 1. All voltages referenced to Vgs. Minimum timings do not allow for tT or skews.

2. CAS must remain at V|4 a minimum of tgoL MmN after RAS switches to ViL. To achieve the minimum guaranteed access time
(trac), CAS must switch to V| at or before tRCL of tRAC — tT - tCAC as described in the Applications Information on page 2-45.
tRCL MAX is given for reference only as tR AC - tCAC-

. Load =2 TTL and 100 pF. See Applications Information.

4. In a write cycle DoyT latch will contain data written into cell. In a read-modify-write cycle DoyT latch will contain data read
from cell. If WE goes low after CAS and prior to tCAC, DouT is indeterminate.

w
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2104A FAMILY

WAVEFORMS
READ CYCLE

tag —-
taas | RP

VIH_'_W
s \@ / \
Vie
tesH >
v e - tReL—— —— } tRsH
) Q) 7
o N\N\\@ ///; \
Vi
teas ep
tasple—s] |e—tRAH > el tasc -~ tean- —A‘
A\
1 ROW COLUMN
ADDRESSES ADDRESS ADDRESS
Y ‘ | |
tar T 1
tasc <-——- Tcan |
A\ ']
cs |
\
f==1trcs L.I‘ theH
v,

" S | —

trac i
_,i ——tcac T 'DOH
torF |- |
o Vou ’R@ HIGH IMPEDANCE VALID
out \ pATA OUT
Vo _/®
WRITE CYCLE
tRe 0
} tRas | hils
e
AAS © \‘@ fome \._
v,
* | tesn
‘ taeL | tRsH |
Vin T \! 4
ws | ON\\ o /7 )]\_
(1 ! teas tep d
tasr o——l <—tRAH—> tasc <> [ fcaH——>
Vin
ROW COLUMN
ADDRESSES W@ ADDE@‘ ADDRESS jx
ViL w
cR
tar
Vin \0 tasc can /
o @ /
tawi |
tewt
Vin <~—twes—> twen
\ we
W (2) 7
v,
" toHR i
‘os oH
Vin
Dy ®@
Vi tRac l
torF fere T
el
Vo }@ HIGH IMPEDANCE {@
a
Doutr Vou O

(See page 2-44 for notes)
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A.C.CHARACTERIsTICS!!

READ-MODIFY-WRITE CYCLE

Ta = 0% to 70°C, Vpp=12V +10%, Vcc=5V +10%, Vgg=-5V £10%, Vss=0V, unless otherwise noted.

2104A-1 2104A-2 2104A-3 2104A-4 .
Symbol Parameter Min.  Max. | Min. Max. | Min. Max. | Min.  Max. | Unit
tRwe Read Modify Write Cycle Time[2! 350 445 505 575 ns
tcrw RMW Cycle CAS Width 200 260 280 315 ns
tRRW RMW Cycle RAS Width 250 330 390 450 ns
tRWL RMW Cycle RAS Lead Time 100 130 140 150 ns
towH RMW Cycle CAS Hold Time 250 330 390 450 ns
tewL Write Command to CAS Lead Time | 100 130 140 150 ns
twp Write Command Pulse Width 45 55 75 80 ns
trcs Read Command Set-Up Time ns
tmoD Modify Time 10 10 10 10 us
tps Data-In Set-Up Time ns
tpH Data-In Hold Time 55 75 75 80 ns
Notes: 1. All voitages referenced to Vgg.
2. The minimum cycle timing does not allow for ty or skews.
WAVEFORMS
READ-MODIFY-WRITE CYCLE
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Vi + ! i
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e tmop (> |ton
> ‘DS
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| ey X
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. l teac
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VIHMIN and V| mAX are reference levels for measuring timing of input signals.
VOHMIN and Vo MAX are reference levels for measuring timing of DoyT-
5. In a write cycle Doyt latch will contain data written into cell. In a read-modify-write cycle Dourt latch will contain data

read from cell. If WE goes low after CAS and prior to tCAC,POouUT is indeterminate.
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TYPICAL CHARACTERISTICS

TYPICAL lgg2 AND Ipp2
VS. TEMPERATURE

TYPICAL lgg2 AND Ipp>
VS. CYCLE TIME

TYPICAL ACCESS TIME
VS. TEMPERATURE
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Two externally applied negative going TTL clocks, Row
Address Strobe (RAS), and Column Address Strobe
(CAS), are used to strobe the two sets of 6 addresses into
internal address buffer registers. The first clock, RAS,
strobes in the six low order addresses (Ao-As) which
selects one of 64 rows and begins the timing which
enables the column sense amplifiers. The second clock,
CAS, strobes in the six high order addresses (As-A1) to
select one of 64 column sense amplifiers and Chip Select
(CS) which enables the data out buffer.

An address map of the 2104A is shown below. Address “0""

corresponds to all addresses at Vi.. All addresses are
sequentially located on the chip.

2104A Address Map

4032 0

ARRAY
(DATA IN)

ROW DECODER

4095 63

SENSE AMPLIFIER

COLUMN DECODER

DATA CYCLES/TIMING

A memory cycle begins with addresses stable and a
negative transition of RAS. See the waveforms on page 4.
It is not necessary to know whether a Read or Write cycle
is to be performed until CAS becomes valid.

Note that Chip Select (CS) does not have to be valid until
the second clock, CAS. It is, therefore, possible to start a
memory cycle before it is known which device must be
selected. This can result in a significant improvement in
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system access time since the decode time for chip select
does not enter into the calculation for access time.

Both the RAS and CAS clocks are TTL compatible and do
not require level shifting and driving at high voltage MOS
levels. Buffers internal to the 2104A convert the TTL level
signals to MOS levels inside the device. Therefore, the
delay associated with external TTL-MOS level converters
is not added to the 2104A system access time.

READ CYCLE

A Read cycle is performed by maintaining Write Enable
(WE) high during CAS. The output pin of a selected device
will unconditionally go to a high impedance state
immediately following the leading edge of CAS and
remain in this state until valid data appears at the output at
access time. The selected output data is internally latched
and will remain valid until a subsequent CAS isgivento the
device by a Read, Write, Read-Modify-Write, CAS only or
Refresh cycle. Data-out goes to a high impedance state for
all non-selected devices.

Device access time, tacc, is the longer of two calculated
intervals:

1. tacc =trac OR 2. tacc =trcL Ht1 + tcac

Access time from RAS, trac, and access time from CAS,
tcac, are device parameters. Row to column address
strobe lead time, trci, and transition time, tr, are system
dependent timing parameters. For example, substituting
the device parameters of the 2104A-4 and assuming a
TTL level transition time of 5 ns yields:

3. tacc = trac = 300ns for 80 nsec < trcL < 130nsec

OR

4. tacc =trcL +tr+tcac=trcL+170ns for trc . >130ns.
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Note that if 80 nsec<trc1.<130nsec, device accesstimeis
determined by equation 3and isequaltotrac. Iftrc1.>130
nsec, access time is determined by equation 4. This 50ns
interval (shown in the trcL inequality in equation 3) in
which the falling edge of CAS can occur without affecting
access time is provided to allow for system timing skew in
the generation of CAS. This allowance for a trcr skew is
designed in at the device level to allow minimum access
times to be achieved in practical system designs.

WRITE CYCLE

A Write Cycle is generally performed by bringing Write
Enable (WE) low before CAS. Doy will be the data written
into the cell addressed. If WE goes low after CAS and prior
to tcac, Dour will be indeterminate.

READ-MODIFY-WRITE CYCLE

A Read-Modify-Write Cycle is performed by bringing
Write Enable (WE) low after access time, trac, with RAS
and CAS low. Data in must be valid at or before the falling
edge of WE. In aread-modify-write cycle Doyt is data read
and does not change during the modify-write portion of
the cycle.

CAS ONLY (DESELECT) CYCLE

In some applications, it is desirable to be able to deselect
all memory devices without running a regular memory
cycle. This_may be accomplished with the 2104A by per-
forming a CAS- Only Cycle. Receipt of a CAS without RAS
deselects the 2104A and forces the Data Output to the
high-impedance state. This places the 2104A in its lowest
power, standby condition. Ipp will be about twice Ipp1 for
the first cycle of CAS- -only deselection and Ippy for_any
additional CAS-onIy cycles. The cycle le_timing and CAS
timing should be just as if a normal RAS/CAS cycle was
being performed.

CHIP SELECTION/DESELECTION
The 2104A is selected by driving CS low during a Read,

[ RAS/CAS CYCLE ‘ CASONLY CYCLE l

100 200 300 400 500 600 700 800 900 1000(n)
e V'H
AAS I
Vll. , |
e Vm
CAS v, \ | \ '
+40 -
+20+
lss L ot A i
ma ° v
20~ |
a0l ‘ [
120~ i
+100(~ |
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TYPICAL SUPPLY CURRENTS VS. TIME
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Write, or Read-Modify-Write cycle. A device is deselected
by 1) driving CS high during a Read, Write, or Read-
Modify-Write cycle or 2) performing a CAS Only cycle
independent of the state of CS.

REFRESH CYCLES

Each of the 64 rows internal to the 2104A must be
refreshed every 2 msec to maintain data. Any data cycle
(Read, Write, Read-Modify-Write) refreshes the entire
selected row (defined by the low order row addresses).
The refresh operation is independent of the state of chip
select. It is evident, of course, that if a Write or Read-
Modify-Write cycle is used to refresh a row, the device
should be deselected (CS high) if it is desired not to
change the state of the selected cell.

RAS/CAS TIMING

The device clocks, RAS and CAS, control operation of the
2104A. The timing of each clock and the timing
relationships of the two clocks must be understood by the
user in order to obtain maximum performance in a
memory system.

The RAS and CAS have minimum pulse widths as defined
by tras and tcas respectively. These minimum pulse
widths must be maintained for proper device operation
and data integrity. A cycle, once begun by driving RAS
and/or CAS low must not be ended or aborted prior to
fulfilling the minimum clock signal pulse width(s). A new
cycle must not begin until the minimum precharge time,
trp, has been met.

PAGE MODE OPERATION

The 2104A is designed for page mode operation and is
presently being characterized for that mode. Specifica-
tions will be available at a later date.

POWER SUPPLY

Typical power supply current waveforms versus time are
shown below for both a RAS/CAS cycle and a CAS only
cycle. Ipp and lIgg current surges at RAS and CAS edges
make adequate decoupling of these supplies important. Due
to the high frequency noise component content of the cur-
rent waveforms, the decoupling capacitors should be low
inductance, ceramic units selected for their high frequency
performance.

It is recommended that a 0.1 uF ceramic capacitor be con-
nected between Vpp and Vgg at every other device in the
memory array. A 0.1 uF ceramic capacitor should also be
connected between Vpgg and Vgg at every other device
(preferably the alternate devices to the Vpp decoupling).
For each 16 devices, a 10 uF tantalum or equivalent capaci-
tor should be connected between Vpp and Vgg near the
array. An equal or slightly smaller bulk capacitor is also
recommended between Vgg and Vgg for every 32 devices.

A 0.01 uF ceramic capacitor is recommended between V¢
and Vgg at every eighth device to prevent noise coupling to
the V¢ line which may affect the TTL peripheral logic in
the system.
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Due to the high frequency characteristics of the current
waveforms, the inductance of the power supply distribution
system on the array board should be minimized. It is
recommended that the Vpp, Vg, and Vss supply lines be

gridded both horizontally and vertically at each device in
the array. This technique allows use of double-sided circuit
boards with noise performance equal to or better than
multi-layered circuit boards.

CAS
< o—an _A'—
S®— @A g
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aXe e e e e —a=—=X j—%
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intel

4096 x 1 BIT DYNAMIC RAM

2107A

Product

2107A-1

2107A

2107A-4

2107A-5

Access Time

280 ns

300 ns

350 ns

420 ns

= Low Cost Per Bit
= | ow Standby Power
= Easy System Interface

* Only One High Voltage
Input Signal —Chip Enable

® Low Level Address, Data,

Write Enable, Chip

Select Inputs

= Address Registers
Incorporated on the Chip

= Simple Memory Expansion:

Chip Select Input Lead
* Fully Decoded: On Chip

Address Decode

* Output is Three State and

TTL Compatible

= Ceramic and Plastic 22-Pin DIPs

The Intel 2107A is a 4096 word by 1 bit dynamic n-channel MOS RAM. It was designed for memory applica-
tions where very low cost and large bit storage are important design objectives.. The 2107A uses dynamic
circuitry which reduces the operation and standby power dissipation.

Reading information from the memory is non-destructive. Refreshing is accomplished by performing one read

cycle on each of the 64 row- addresses.

memory is refreshed whether Chip Select is a logic one or a logic zero.

Each row address must be refreshed every two milliseconds. The

The 2107A is fabricated with n-channel silicon gate technology. This technology allows the design and produc-
tion of high performance, easy to use MOS circuits and provides a higher functional density on a monolithic

chip than other MOS technologies.

PIN CONFIGURATION

2107A

LOGIC SYMBOL

2107A

22 [ v a
L] Ay - A
[ A, — A, O —
- —1 4
= C,:D i I
=14
[ ce -
s — AA\: Doyt -
- a
[ A — A
[ A, =1 Ao
[ A, =1 An
=\ s CE WE
YTy
PIN NAMES
DIN DATA INPUT CE CHIP ENABLE
Ag-A1y ADDRESS INPUTS® | Dour DATA OUTPUT
e
‘WE WRITE ENABLE Vee POWER (+5V)
6 CHIP SELECT NC NOT CONNECTED
*Refresh Addresses Ag-Ag.

BLOCK DIAGRAM

Ay O—f
Ay O—>
o—»] ROW DECODE 6 MEMORY
I~ ARRAY
ou] sndBUFFER y
A REGISTER
Aq 64x64
As
! $e
TIMING
CE o—» CONTROL oot#rgns
GENERATOR Amp
| o
L] COLUMN DECODE
WE 1o and
T o—> BUFFER REGISTER

BREE

As Ay Ag Ay Ay Ay
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Absolute Maximum Ratings*

Temperature UNder Bias . . . ... ovunevneun e e nenneenaaesae e et - 0°C to 70°C
StOrage TEMPEIAUIE . . . oo o e e s e et e e e e e e e e et ie e e e e et —65°C to +150°C
All Input or Output Voltages with Respect to the most Negative Supply Voltage, VBB -+ v vvvmmeeees +25V to —0.3V
Supply Voltages Vpp, Ve, and Vsg with Respectto Vg .« ..o oo v +20V to —0.3V
POWEr DiSSIPAtION . . o o v ot ettt e e et 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
Ta = 0°C to 70°C, Vpp = +12V + 6%, Vcc = +5V + 5%, Vgg (1] = -BV * 6%, Vss = 0V, unless otherwise notes.

Symbol Par Limits Unit Conditions
Min. |{Typ.2l| Max.

Iy Input Load Current .01 10 HA Vin = ViL min 10 ViH mAX
(all inputs except CE)

ILe Input Load Current .01 10 uA Vin = ViL min 10 VIH mAX
|||_o] Output Leakage Current .01 10 uA CE=-1Vto+.8VorCS=35V,
for high impedance state Vo =0V to 5.25V

Ipp1 Vpp Supply Current A 100 MA CE=-1V to +8V
during CE off(3]

Ibp2 \pp Supply Current 14 22 mA CE=V, o To=25°C
during CE onl5!

lpp av | Average Vpp Supply (See Table 1) Ta = 25°C, Fig. 1,3
Current

lcct Vce Supply Current .01 10 nA CE=-1V to +.8V
during CE off

lcc2 Vce Supply Current 5 10 mA CE=V . Tp= 25°C
during CE on

lcc AV Average Ve Supply (See Table 1) Ta = 25°C, Fig. 2,4
Current

Igs Vgg Supply Current 1 100 uA

ViL Input Low Voltage(4] -1.0 0.8 \

ViH Input High Voltage(4! 35 Vee*1| vV

ViLc CE Input Low Voltagel4! | —1.0 +1.0 \Y

ViHC CE Input High Voltage Vpp —1 Vpp +1 \

Vor Output Low Voltage(4] 0.0 0.45 \Y loL = 1.7mA, Fig. 6

Vo Output High Voltagel4] 2.4 Vee \" lon = -100uA, Fig. 5

NOTES:

1. The only requirement for the sequence of applying voltage to the device is that Vpp, Vcc, and Vgg should never be .3V or more
negative than Vgpg.

. Typical values are for Tp = 25°C and nominal power supply voltages.

. The Ipp and I currents flow to Vgs. The Igg current is the sum of all leakage currents.

. Referenced to Vgg unless otherwise noted.

. For 2107A-4 and 2107A-5 Ipp2 is 25mA max.

(5,00 2N N
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A.C. Characteristics 7,=0°cw70°%, vy = 12V 5%, Vg = 5V £ 5%, Vg = -5V * 5%,
READ, WRITE, AND READ MODIFY/WRITE CYCLE Vss = 0V, unless otherwise noted.

2107A 2107A-1 2107A-4 2107A-5
Symbol Parameters Min. Max. Min. Max. | Min. Max. | Min. Max. Units
trer [1] | Time Between Refresh 2 1 2 2 ms
tac Address to CE Set Up Time 0 0 0 0 ns
tAH Address Hold Time 100 100 100 100 ns
tce CE Off Time 180 100 200 250 ns
tr CE Transition Time 50 50 50 50 ns
tcr CE Off to Output 0 0 0 0 ns
High Impedance State
READ CYCLE
Symbol Parameters Min. Max. Min. Max. | Min. Max. Min. Max. Units
trey 2] | Read Cycle Time 500 420 570 690 ns
tCER CE On Time During Read 280 3000 | 280 3000 | 330 3000 | 400 300 ns
tco CE Output Delay 280 260 330 400 ns
tacc!3] | Addressto Output Access 300 280 350 420 ns
twi CE to WE Low 0 0 0 0 ns
twe WE to CE on 0 0 0 0 ns
WRITE CYCLE
Symbol Parameters Min. Max. Min. Max. [ Min. Max. Min. Max. Units
twey[2 | Write Cycle Time 700 550 840 970 ns
tcew CE Width During Write 480 3000 | 410 3000 | 600 3000 | 680 3000 ns
tw WE to CE Off 340 250 400 450 ns
tew CE to WE High 300 250 - - ns
tow Dy to WE Set Up 0 0 0 0 ns
tcp (4] CE to Dy Set Up 50 50 50 50 ns
tpH Dyn Hold Time 0 0 0 0 ns
twp WE Pulse Width 150 150 200 200 ns
tww (81 | WE Wait ] 0 170 200 " ns
twe WE to CE On 0 0 0 0 ns
Capacitance!® 1, - 2s°c
Plastic And
Symbol Test Ceramic Pkg. Unit Conditions
Typ. Max.
Cap Address Capacitance, CS, WE, Dyy 3 6 pF VIN = Vss
Cce CE Capacitance 17 25 pF ViN = Vss
Cout Data Output Capacitance 3 6 pF Vourt = 0V

Notes: 1. For plastic 2107A-4 and 2107A-5 tREF = 1mS.

2. tT=20ns

3. CLOAD =50 pf; Load = 1 TTL; Ref = 2.0V for high, 0.8V for low; tACC =tAC ttco + 1 tT.
4. tcp applies only when tyy>tcgyy -50ns.

5. The 2107A and 2107A-1 should not be operated with tyyyy in the 50 to 170 ns range.

6. Capacitance measured with Boonton Meter or effective capacitance calculated from the equation

1At
C = — with the current equal to a constant 20mA.
AV

2-50



2107A FAMILY

D.C. Characteristics

FIGURE 1 FIGURE 2
lpp AVERAGE VS. TEMPERATURE lcc AVERAGE VS. TEMPERATURE
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Table 1. Ippav and Iccav Characteristics.
Product lopav (Typ) Ippav (Max) Iccav(Typ) lccav (Max) Cycle tcew
2107A 23mA 34mA 6mA 10mA 700ns 480ns
2107A-1 28mA 38mA 8mA 12mA 550ns 410ns
2107A-4 22mA 33mA 5mA 9mA 840ns 600ns
2107A-5 18mA 28mA 4mA 8mA 970ns 680ns
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Read Modify Write Cycle

2107A 2107A-1 2107A-4 2107A-5
Symbol Parameters Min. | Max. | Min. Max. | Min. Max. Min. Max. Units
trwcl1 | Read Modify Write (RMW) | 840 670 970 1140 ns
Cycle Time
tcrw!?! | CE Width During RMW 620 3000 | 530 3000 | 730 3000 | 850 3000 ns
twe WE to CE on 0 0 0 0 ns
tw WE to CE off 340 250 400 450 ns
twp WE Pulse Width 150 150 200 200 ns
tow DN to WE Set Up 0 0 0 0 ns
tpH Dyn Hold Time 0 0 0 0 ns
tco CE to Output Delay 280 260 330 400 ns
tacc[3! | Access Time 300 280 350 420 ns
twp Dourt Valid After WE 0 0 0 0 ns

Notes: 1. tT = 20ns
2. t1CRW - tw = tco
3. CLOAD = 50 pf; Load = One TTL Gate; Ref = 2.0V for High, 0.8V for low; tACC=tAC +tco+1TTL

L

I tawe

- > (@
ADDRESSES
AND CS C"> ADDRESS STABLE ADDRESS CAN CHANGE X
Mo

tac | |fe—
fo — ta————~
\ tcRw L— tr 7 —»|
Vinc -
s (
CE
w
@ [
ViLe

WE WE CAN
CHANGE
Vi N !

—— tow — 1 - oy

—
Viu r
Dy ]’ Dy CAN CHANGE x Dy STABLE g:-&:::

tco— [<—two

Vou . . —————
HIGH ®

Doy = — HIGH
OUT ~iMPEDANCE vatio UNDEFINED IMPEDANCE ~ ™|
T e — A HESEEEEEISi S E—"["'—m——— N

tacc top —»f ’-—
NOTES:
1

- Vgs + 1.5V is the reference level for measuring timing of the address CS, WE, and Djy.
Vss + 3.0V is the reference level for measuring timing of the address, CS, WE, and Dy

Vs + 2.0V is the reference level for measuring timing of CE.
VDD -2V is the reference level for measuring timing of CE.
. Vs§ + 2.0V is the reference level for measuring the timing of DoUT-

o wn
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Read and Refresh Cycle "

Vin

tacy

F®
(0]

ADDRESS
AND CS

Vie

ADDRESS STABLE ADDRESS CAN CHANGE ADDRESS STABLE

tan | fa—tr — ety

tac tcer

Vine

CE
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—-! let+—— twe
Vin |
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__ WE
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VOH = = o ot o e o (——-————-

— HIGH VALID ® | HIGH
Dout <= \pepANCE ] - Il ™ IMPEDANCE ~ ™
I

Vo == = f o [ ——

}- tcr

Y

tace - >

Write Cycle

twey I
Vin

ADDRESS ADDRESS
AND CS ADDRESS STABLE ADDRESS CAN CHANGE STABLE

Vic

tan — |ty

tac tcew — ty

Vine

CE

SN S —
Taw w

Vice _

tee
—f  je—twc [ typ —|
Vin

WE WE
WE  CAN CAN WE CAN CHANGE
CHANGE CHANGE

—  je—tow ton —=

cor

Dy

AN CHAI
O Dy CAN CHANGE D,y STABLE CAN CHANGE

Vo = == = = -——— e - - - ——

0. - HIGH _ HIGH
Oour IMPEDANCE UNDEFINED }—_|MPEDANCE ™
VOL-————-- -— - e -

er —| |—

1. For Refresh cycle row and column addresses must be stable before tac and remain stable for entire tAH period.
2. Vgg + 1.5V is the reference level for measuring timing of the addresses, CS, WE, and D).
3. Vgg + 3.0V is the reference level for measuring timing of the addresses, CS, WE, and DiN-
4. Vgg + 2.0V is the reference level for measuring timing of CE.
5,
6.

NOTES:

. VDD -2V is the reference level for measuring timing of CE.
. Vgg + 2.0V is the reference level for measuring the timing of DoyT-
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2107B
4096 BIT DYNAMIC RAM

2107B | 2107B-4 | 2107B-5
Access Time 200ns 270ns 300ns
Read,Write Cycle | 400ns 470ns 590ns
RMW Cycle 520ns 590ns 750ns
= Low Cost Per Bit = Address Registers Incorporated on the
= Low Standby Power Chip
= Easy System Interface = Simple Memory Expansion — Chip Select
= Only One High Voltage Input Lead )
Input Signal — Chip Enable = Fully Decoded — On Chip Address
s TTL Compatible — All Address, Data, Decode .
Write Enable, Chip Select Inputs » Output is Three State and TTL Compatible
s Refresh Period—2ms for 2107B, = Industry Standard 22-Pin Configuration

2107B-4, 1ms for 2107B-5 @70°C

The Intel®2‘|07B is a 4096 word by 1 bit dynamic n-channel MOS RAM. It was designed for memory applications where
very low cost and large bit storage are important design objectives. The 21078 uses dynamic circuitry which reduces the
standby power dissipation.

Reading information from the memory is non-destructive. Refreshing is most easily accomplished by performing one read
cycle on each of the 64 row addresses. Each row address must be refreshed every two milliseconds. The memory is re-
freshed whether Chip Select is a logic one or a logic zero.

The 21078 is fabricated with n-channel silicon gate technology. This technology allows the design and production of
high performance, easy to use MOS circuits and provides a higher functional density on a monolithic chip than other
MOS technologies. The 2107B uses a single transistor cell to achieve high speed and low cost. It is a replacement for

the 2107A.
T
PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
21078 21078
= D Ay > <—o “%o
—a AT MEMORY 0 Vec
da  onl a, ~—e| HOWOECODE i ARRAY -0 Vg
. e
az :: REGISTER 64 x 64 0 Ve
] :: A, o—s
A a [ b
] A; our T % M
—
i Il TIMING COLUMN
—1 an CE cg?«:;i?ga ! AMPLIFIERS
CS CE WE
| I
PIN NAMES
- O O—* COLUMN DECODE

Ag-A;, ADDRESS INPUTS® | Vg  POWER (-5V) We o—» 10 and

CE CHIPENABLE Ve POWER (+6V) cs o> BUFFER REGISTER

€S CHIPSELECT Vop _ POWER (+12V) l I I I I I 1

D,  DATAINPUT Vss  GROUND "

Doyt DATA OUTPUT WE  WRITE ENABLE Cour e B B

NC__ NOT CONNECTED

*Refresh Address Aj-Ag.
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Absolute Maximum Ratings*

Temperature Under Bias . .. ... ... ... ... I 0°C to 70°C
Storage Temperature .. ... ... ... —65°C to +150°C
All tnput or Output Voltages with Respect to the most Negative Supply Voltage, Vgg . . .. .. ............ +25V to —0.3V
Supply Voltages Vpp, Ve, and Vgg with Respect to Vgg . . . .. ... ... ... ... ... .. ... +20V to —0.3V
Power Dissipation . . ... ... ... ... 1.25W

"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 reliabili ty.

D.C. and Operating Characteristics

Ta =0°Ct0 70°C, Vpp = +12V 5%, Voo = +5V £10%, Vg ') = —BV 5%, Vg = OV, unless otherwise noted.

Symbol P Limits Unit | Conditi
m arameter ni onditions
4 Min. | Typ.[2] Max.
Input Load Current VIN = ViL MiN to ViH mAax
(6} .01
u (all inputs except CE) 0 50 HA CE =V, cor Vinc
I c Input Load Current .01 2 HA Vin = Vi Min to ViH max
Lol Output Leakage Current .01 10 HA CE=Vj corCS=Vy
for high impedance state Vo =0V to 5.25V
Vpp Supply Current (5]
| = -
bD1 during CE off(3] 110 200 MA | CE=-1V to +.6V
Vpp Supply Current =<
| 60 = =
DD2 during CE on mA | CE = Ve, CS=V_
Ipbav | Average Vpp Current 38 54 mA | CS=V,_; Ta = 25°C: Min cycle time,
Min tog
Vcc Supply Current =
(4] cc = =
lcer during CE off .01 10 HA CE=Vj corCS Vin
Igg Vgg Supply Current 5 400 HA
ViL Input Low Voltage -1.0 0.6 \ tr=20ns, Vv c=+1.0v
ViH Input High Voltage 24 Veet1 \ t1=20ns
ViLe CE Input Low Voltage -1.0 +1.0 \
Vine CE Input High Volitage Vpp-1 Vpp+1 \
VoL Output Low Voltage 0.0 0.45 \ loL = 2.0mA
VoH Output High Voltage 24 Vee Vv lon =-2.0mA
NOTES:

1. The only requirement for the sequence of applying voltage to the device is that Vpp. Vcc. and Vgg should never be .3V or more
negative than Vgg.

2. Typical values are for Tp = 25°C and nominal power supply voltages.

3. The Ipp and Icc currents flow to Vgg. The Igg current is the sum of all leakage currents.

4. During CE on V¢ supply current is dependent on output loading, V¢ is connected to output buffer only.

5. Maximum Ippq for 2107B-5 is 250 pA.

6.

. During CE high a current of 0.5mA typical, 1.5mA maximum will be drawn from any address pin which
is switched from low to high.
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2107B FAMILY

A.C. CharacteristiCs T,-0°c 1 70°C, Vpp = 12V £ 5%, Voc =5V £10%, Vgg = -5V £ 5%,
READ, WRITE, AND READ MODIFY/WRITE CYCLE Vgs = 0V, unless otherwise noted.

21078 2107B-4 2107B-5 X
Symbol Parameter Units Note
Min. Max. Min. Max. Min. Max.
tREF Time Between Refresh 2 2 1 ms
tac Address to CE Set Up Time 0 0 10 ns 3
tAH Address Hold Time 100 100 100 ns
tce CE Off Time 130 130 200 ns
tT CE Transition Time 10 40 10 40 10 40 ns
ter CE Off to Output 0 0 0 ns
High Impedance State
READ CYCLE
2107B 21078-4 2107B-5
Symbol Parameter - - Units Note
Min. Max. Min. Max. Min. Max.
tcy Cycle Time 400 470 590 ns 4
tce CEOn Time 230 4000 300 4000 350 3000 ns
tco CE Output Delay 180 250 280 ns
tacc Address to Output Access 200 270 300 ns 6
twi CE to WE 0 0 ns
twe WE to CE On 0 ns
WRITE CYCLE
21078 2107B-4 2107B-5
Symbol Parameter Units Note
Min Max. Min Max. Min. Max.
tcy Cycle Time 400 470 590 ns 4
tce CE On Time 230 4000 300 4000 350 3000 ns
tw WE to CE Off 125 150 200 ns
tow CEto WE 150 150 150 ns
tow Din to WE Set Up 0 0 0 ns 1
tDH Din Hold Time 0 0 0 ns
twp WE Pulse Width 50 - 50 78 ns
tww WE Delay 75 75 75 ns
Capacitance'?' 1, - 25°c
Plastic And
Symbol Test Ceramic Pkg. Unit Conditions
Typ. Max.
Cap Address Capacitance, CS 4 6 pF | Vin = Vss
Cce CE Capacitance 17 25 pF Vin = Vss
Cout Data Output Capacitance 5 7 pF Vourt = OV
Cin Dyn and WE Capacitance 8 10 pF | Vin = Vss
Notes: 1. If WE is low before CE goes high then Dyy must be valid when CE 3. tac is measured from end of address transition.
goes high. 4. tT=20ns
2. Capacitance measured with Boonton Meter or effective capacitance 5. CLOAD = 50pF, Load = One TTL Gate, Ref = 2.0V.
calculated from the equation. 6. tACC = tAC*tCO * 1tT
C= IZA—-\: with the current equal to a constant 20mA. 7. tREF ™ 2ms at TA = 55° C for the 2107B-5.
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2107B FAMILY

Read and Refresh Cycle "’

toy—

Vin

i<l
@

ADDRESS
AND C8

ADDRESS STABLE

\
7

ADDRESS CAN CHANGE  (7)

ADDRESS STABLE

VL

t,(0)

‘ tan =

'‘AC

tee

Vine

CE

Viee

®

I tr

HIGH
Bout <= mpepaNCE ]

WE CAN
CHANGE

HIGH
[ IMPEDANCE "]

v0t---+--

Write Cycle

~—tacc

.

—
L.

[ tcr

Vin

ADDRESS
AND CS

&)

ADDRESS STABLE

ADDRESS CAN CHANGE (7)

ADDRESS STABLE

Vit

tac
Vine ——— - -

WE CAN CHANGE

twp >

.

‘cc

/TE CAN CHANGE
Z

<— tow

[ ‘tou

Dyy CAN CHANGE

Dyy STABLE

Oin
CAN CHANGE

N

HIGH
OUT <~ \MPEDANCE |

/

UNDEFINED

HIGH
IMPEDANCE ~ |

P

VoL === -

NOTES:

2
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. For Refresh cycle row and column addresses must be stable before toc and remain stable for entire ta | period.
ViL MAX is the reference level for measuring timing of the addresses, CS, WE, and D).

. ViH MIN is the reference level for measuring timing of the addresses, CS, WE, and D|N.

Vss +2.0V is the reference level for measuring timing of CE.
VpD -2V is the reference level for measuring timing of CE.
Vgs +2.0V is the reference level for measuring the timing of DoyT-
. During CE high typically 0.5mA will be drawn from any address pin which is switched from low to high.




2107B FAMILY

Read Modify Write Cycle "

21078 2107B-4 2107B-5 .
Symbol Parameter Unit
Min. Max. Min. Max. Min. Max.
tRWC Read Modify Write (RMW) 520 590 750 ns
Cycle Time
tcRW CE Width During RMW 350 4000 420 4000 510 3000 ns
twe WE to CE on 0 0 0 ns
tw WE to CE off 150 150 200 ns
twe WE Pulse Width 50 50 100 ns
tow Din to WE Set Up 0 0 ns
tpH Dy Hold Time 0 0 ns
tco CE to Output Delay 180 250 280 ns
tacc Access Time 200 270 300 ns
(tacc = tac *tco + 1t7)
i trwe @
Vin [@
ADD?S%S(E:_: x @ ADDRESS STABLE ADDRESS CAN CHANGE X
M \
— = l——tac
-t —
CRW [ty tr—
Vine
®
CE
ViLe @
’_"! T twe N tee
MK
= 'd [0} W
e/ CHANGE
Vie -
T M ow ™ t‘_ ou
A\
D,y CAN
[ D,y CAN CHANGE Dy STABLE CHANGE
Vie
tco
VoHmememm—— | ———— e e e e e e
-
Dor < HIGH @ VALID HIGH I
OUT TIMPEDANCE ""oMPEDANcs
e rp———— —_— -
tacc top—>] }.7

NOTES: 1.

Minimum cycle timing is based on tT of 20ns.

2. VL MAX is the reference level for measuring timing of the addresses, C—S, W_E, and DyN.
3. V|H MIN is the reference level for measuring timing of the addresses, CS, WE, and DIN-
4. Vgg +2.0V is the reference level for measuring timing of CE.
5. Vpp -2V is the reference level for measuring timing of CE.
6.

. Vgg +2.0V is the reference level for measuring the timing of DoyT. CLOAD = 50pF. Load = One TTL Gate.

7. WE must be at V4 until end of tco.
8. During CE high typically 0.5mA will be drawn from any address pin which is switched from low to high.
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2107B FAMILY

Typical Characteristics

Fig. 1. Ipp AV VS. TEMPERATURE Fig. 2. TYPICAL Ipp AVERAGE VS. CYCLE TIME
e 5 Vop = 126V
Vog = 475V
175 Vee = 525V
39 N Ve = 136V —]
z \Q T, -=25¢C
< s _ \
£ 3
§ e[ [TPoais., | ; ® ‘ci T — )\\
;‘ 8 teg = 230ns \
R TYRICAL (€5 .y - \ N
& i —_— 3
015
[}
0s % = 7o [} 200 400 600 800 1000 1200 1400
T, (0 Tey fns)
Fig.3. 1 VS. TEMPERATURE Fig. 4. TYPICAL V| MAX VS. CE RISE TIME
DD2 L
20 18
16
175 e
<126V
8 12 \\ :DD = 116V
g 15 z < e
g ;0 = S
8 x
3 ! ————[T"Picar s . Vo) S o8 - - W\' P~
= T ~ H 2 = T—
§ 10 PICAL (c3 Vi) Y V::: - 104y
—— 04
075
02
) % 50 70 %0 15 20 25 30 35 40
Ta 0 ty (ns)

Typical Current Transients vs. Time

‘ce
(mA)

NORMALIZED
oo

'sn

(mA)

30
20

20
15
1.0
05

0

0 100 200 300 400 500 0 100 200 300 400 500
1 ! i t | I |

H % Ippz TYPICAL

S PN

For additional typical characteristics and applications information please refer to Intel Application Note AP-10, “‘Memory System Design
With the Intel 2107B 4K RAM" or Intel’s Memory Design Handbook.
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2108-2 AND 21084
8192 X 1 BIT DYNAMIC RAM

2108-2 2108-4
$1572,51573 | $1626,51627
Max. Access Time (ns) 200 300
Read, Write Cycle (ns) 350 425
Read-Modify-Write Cycle (ns) 400 595
® 8K RAM in Industry Standard 16 Pin = Only 64 Refresh Cycles Required Every 2
ms

Package
® Low Standby Power

® All inputs Including Clocks TTL Com-
patible

® Standard Power Supplies +12V, +5V, -5V

® On-Chip Input Latches

® Output is Three-State, TTL Compatible;
Datais Latched and Valid into Next Cycle

® Fully Compatible with 4K and 16K

Dynamic RAMs

The Intel®2108 is a 8K Dynamic MOS RAM organized as 8192 words by 1 bit. The 2108 employs the same masks and highly
reliable, production-proven two layer polysilicon N-MOS technology as the Intel®2116 16K RAM. As shown in the block
diagram below, the 2116 is organized as two 8K RAMs on a single silicon die. Each of these 8K RAMs contains its own row
decoders, sense amplifiers, and storage cells. The 2108 is fully tested to insure that one 8K RAM meets all AC and DC spec-
ifications.

The 2108 is available as either the upper or lower half of the 2116. Address Ag selects the operating half. For S1572 or
$1627, Ag should be high (V) during row address strobe (RAS). For S1573 or S1626, Ag should be low (V,) during RAS.
The use of the Intel® 3242 Address Multiplexer/Refresh Counter with a 2108 is described on page 2-66. The 2108 is pack-
aged in the industry standard 16-pin DIP which is compatible with widely available automated handling equipment and facili-
tates easy upgrading from 2104A-type 4K RAM Systems and up to 2116-type 16K RAM Systems.

As in the 2104A-type 4K RAM and 2116-type 16K RAM, the 2108 has non-critical clock timing requirements which allow use
of addressing multiplexing while maintaining high performance. Three methods of refreshing are permissable; they are de-
scribed in the applications section of this data sheet.

The 2108 will provide the same reliable operation in its system usage as any Intel product. Information on the details of
reliability tests performed on the 2108 and field data on the use of partial devices are available from Intel Corporation.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

\ _la 64 RK32x 128 cELLs
Vas[ |1 1] Vs ° N\ ROW N 728 SENSE AMPS.
—™ RECORERS gux 128 cELLSY
ow[]2 15| Jers
e men [T
$1626
we[ |3 18 :]nwY _la O f—
3 % 32x 128 CELLS
m[: s 13 :]Ae' —]a, 7 row 128 SENSE AMPS
2108 R DECODER: 32x 128 CELLS'
AoE 5 12 jAJ -1 Doyt |—
A,
—Ag r: -V,
A A ROW COLUMN 88
z[ 6 n :] 4 _dras 5'572‘(““' LATCHES] [LATCHES] <+—Vpp.
$1627 -—
A 7 10 Vee
W[ :‘ As —dcas <~—GND
voo[ s R :}Vcc —dwe ADDRESS BUS
Ao Ay Az Az Aq Ag Ag
cLock
- PIN NAMES o GEN cLocK | outrur
Ag-Ag ADDRESS INPUTS WE  WRITE ENABLE | RAS i s & I
CAS  COLUMN ADDRESSSTROBE | Vgg POWER (-5V) I
[ DATA IN Vee  POWER (+5V) l
Doyr  DATAOUT Voo POWER (+12v) | _ We DATA
RAS ~ ROW ADDRESS STROBE Vgs  GROUND j WE—"1 LaTcH N
o S O—] LATCH

*S1572 & $1627: A; SHOULD BE AT V,,, DURING RAS
$1573 & S1626: Ag SHOULD BE AT Vv, DURING RAS
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2108-2 AND 2108-4

Absolute Maximum Ratings*

Ambient Temperature Under Bias
Storage Temperature . ..............

Voltage on any Pin Relative to Vgg

(Vss - Vgg = 4V)
Power Dissipation

-10°C to +80°C
-65°C to +150°C

-0.3V to +20V

1.

25W

D.C. and Operating Characteristics [1].12]
Ta=0°Cto 70°C, Vpp = +12V +10%, Vee = +5V £10%, Vgg = -5V #10%, Vsg =0V, unless otherwise noted.

"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.

Limits ) »
Symbol Parameter Min. Typ.® Max. Unit Conditions
Iy Input Load Current (any input) 10 uA ViN = ViL MIN 10 Vig max
ol Output Leakage Current 0.1 10 A Chip deselected: RAS and CAS at V4
Lo for high impedance state ’ K Vout =0to 5.5V
Ibb1 Vpp Supply Current 12 2 mA CAS and RAS at V or CAS-only
cycle. Chip deselected prior to
IsB1 Vg Supply Current 1 50 HA measurement. See Note 5.
53 69 | mA | 21082 tcyc=350ns BA =25¢C
'DDZM Operating Vpp Current (Iewced
a9 65 | mA | 21084 toyc=425ns | soooed:
cve See Note 6.
IgB2 Operating Vgg Current 120 400 HA Device selected
171 Ve Supply Current when A
lcer deselected 10 K
ViL Input Low Voltage (any input) -1.0 0.8 \%
ViH Input High Voltage (any input) 24 Vet \%
VoL Output Low Voltage 0.0 04 \Y loL = 4.1 mA (Read Cycle Only)
VoH Output High Voltage 24 Vce Y lon = -5 mA (Read Cycle Only)

Capacitance 8! 1, - 25°c, vpp = 12V £10%, Ve = 5V £10%, Vgg = -5V £10%, Vgg = 0V, unless otherwise noted.

Symbol Parameter Typ. Max. Unit Conditions
Ci Address, Data In & WE Capacitance 4 7 pF VN = Vss
Ci2 RAS Capacitance 3 5 pF Vin = Vgs
Ci3 CAS Capacitance 6 10 pF Vin = Vss
Co Data Output Capacitance 3 7 pF Vout =0V
Notes:
1. All voltages referenced to Vgs. No power supply sequencing is required but VDD. Vce. and Vgg should never be 0.3V or more negative than VBB,
2. To avoid self-clocking, RAS should not be allowed to float.
3. Typical values are for TA = 25°C and nominal power supply voltages.
4. For RAS-only refresh Ipp = 0.78 Ipp2. For CAS-before-RAS (64 cycle refresh) Ipp =0.96 Ipp2.
6. The chip is deselected (i.e., output is brought to high impedance state) by CAS-only cycle or by CAS-before-RAS cycle. The current flowing

in a selected li.e., output on) chip with RAS and CAS at V| is approximately twice IpD1-

N O

8. Capacitance measured with Boonton Meter.

- See Page 2-62 for typical Ipp characteristics under other conditions.
. When chip is selected Ve supply current is dependent on output loading; V¢ is connected to output buffer only.

o I ~4
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2108-2 AND 2108-4

TYPICAL CHARACTERISTICS

Igg2 AND Ipp2 VS. TEMPERATURE

80 400
Vpp =120V
60 Vgg = -5.5V 300
teyeLe = 500 ns
- tpp = 150 ns
3
£ W [ 200
3 —
P
20 88 100
0 I 0
[} 25 50 75 100
TEMPERATURE ('C)
Figure 1.
Ipp2 VS. CYCLE TIME
60
WRITE Vpp =120V
CYCLE Vgg = -5.0V
\ T=25°
50 \
W
= \ WRITE
i \\ N | eveie
=, 40 g }
3 N
READ \ N frew = 550ns
CYCLE b
N READNN
N\ CYCLE \
30 ~ <
N Ny
thew = 300ns \\
%
——
20 T —
400 500 600 700 800 900 1000
Teveee (ns)
Figure 2.

lggz (A

Standby Power Calculations:

CYC

Prer = Pop (N'—‘) +Psg (1- N2 )where

Pop = Power dissipation — continuous operation = Vpp x Ipp2-

N = Number of refresh cycles (64).

tcyc = Cycle time for a refresh cycle.

trer = Time between refreshes

Pgg = Standby power dissipation = Vpp x Ipp1 + IVes!x Igg
Note that Ipp2 depends upon refresh as follows:
1. For (RAS before CAS) use Ipp from Figures 1 and 2.
2. For (CAS before RAS) multiply Ippo determined in (1) by 0.96.
3. For (RAS only) multiply Ippo determined in (1) by 0.78.
Examples of typical calculations for Vgg = -5.0V, Vpp = 12.0V,
Ta =25°C, toyc = 0.425 us, tras = 0.3 us. trer = 2000 us:
1. 128 cycle (RAS before CAS): Pop = 12.0V x 43 mA = 516 mW

0425, | 15.1.245x0.001) (1-128 2225

PREF =28.0 mW

2. 64 cycle (CAS before RAS); Pop = 12.0V x 43 (0.96) mA =
495 mW.

0425, 19\ 1.245x0.001) (1-64 2428)_

Prer =495 (64 5550 2000

PREF =20.9 mW

3. 128 cycle (RAS only): Pgp = 12.0V x 43 (0.78) mA = 402 mW
PREF =25.0 mW

oo 75 A A

(mA)

+60

8
ma) ©

Note 1:

= M\
« ML

150

NI Y [ W N W [

LM

NOTH 1

JEA I

A

100 AT W A A

—t
~—]

PN WIS S Al aorl AA nM b Al W AT W)
vy il A2 MAVEN ~ {s U 2 v g A It
0 400 600 (ns) 0 200 400 600 (ns) 0 200 400 600 (ns) 0 400 600 (ns)
CAS BEFORE RAS RAS ONLY REFRESH
READ CYCLES READ-MODIFY-WRITE (FOR 64 CYCLE REFRESH)

Increase in current due to WE going low. Width of this
current pulse is independent of WE pulse width.

Figure 3. Supply Current Waveforms.




2108-2 AND 2108-4

L
A.C. Characteristics
TA=0°C to 70°C, Vpp=12V £10%, Vcc=5V +10%, Vgg=-5V +10%, Vgs=0V, unless otherwise noted.
READ, WRITE, READ-MODIFY-WRITE AND REFRESH CYCLES

2108-2 21084
Symbol Parameter Min. Max. Min. Max. Unit
tREF Time Between Refresh 2 2 ms
tRp RAS Precharge Time 75 95 ns
tep CAS Precharge Time 100 125 ns
treL (2] RAS to CAS Leading Edge Lead Time 45 75 60 110 ns
tcrp!3) CAS to RAS Precharge Time 0 0 ns
tRSH RAS Hold Time 160 220 ns
tesH CAS Hold Time 200 300 ns
tASR Row Address Set-Up Time (0] 0 ns
tasc Column Address Set-Up Time -10 -10 ns
taH Address Hold Time 45 60 ns
tr Transition Time (Rise and Fall) 50 50 ns
toFF Output Buffer Turn Off Delay 0 60 0 80 ns
tcac!? Access Time From CAS 125 190 ns
trac!4! Access Time From RAS 200 300 ns

READ AND REFRESH CYCLES

2108-2 21084
Symbol Parameter Min. Max. Min. Max. Unit
teye!® Random Read Cycle Time 350 425 ns
tRAS RAS Pulse Width 275 32000 330 32000 ns
tcas CAS Pulse Width 125 3000 | 190 3000 ns
tcH CAS Hold Time for RAS-Only Refresh 30 30 ns
tePR CAS Precharge for 64 Cycle Refresh 30 30 ns
tRCH Read Command Hold Time 20 20 ns
tRCS Read Command Set-Up Time 0 0 ns
tpoH Data-Out Hold Time 32 32 us

WRITE CYCLE

2108-2 21084
Symbol Parameter Min. Max. Min. Max. Unit
thc[SJ Random Write Cycle Time 350 425 ns
tRAS RAS Pulse Width 275 32000 330 32000 ns
teas CAS Pulse Width 125 10000 | 190 10000 ns
tweH Write Command Hold Time 75 100 ns
twp Write Command Pulse Width 50 100 ns
tRWL Write Command to RAS Lead Time 125 200 ns
towL Write Command to CAS Lead Time 100 160 ns
tDS[G] Data-In Set-Up Time 0 0 ns
tpn!6! Data-In Hold Time 100 125 ns

Notes: 1. All voltages referenced to Vgg.
2. CAS must remain at V| a minimum of tycL MmN after RAS switches to ViL. To achieve the minimum guaranteed access time
(trac), CAS must switch to VL ator before tRCL (MAX) = tRAC —tCAC. Device operation is not guaranteed for trc >2 ws.
. The tcrp specification is less restrictive than the tCRL range which was specified in the 2108 preliminary data sheet.
Load = 1 TTL and 50 pF.
. The minimum cycle timing does not allow for tT or skews.
. Referenced to CAS or WE, whichever occurs last.

onAw
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2108-2 AND 2108-4

Waveforms
READ CYCLE
teve
tRas o tpp——>
VIN
RAS @ / [*— 'crRp —* \
Vi \@ v,
tesu tcp
tacL tasH
_ Ym \
sy, © \\\ 2 - /
I
tASR <—'1 ""_"AH_’{ <> tasc tan
H ¥ 4
ROW COLUMN
ADDRESSES ®< ADDRESS X X ADDRESS X
(s
]
|<—-)‘Rcs )‘—?'ncn
_ Vin I
WE Vi
trac N - .
CAC ™ DOH
tope | <=
o Vou (@ @} VALID 7
out 7 @\ DATA OUT |
WRITE CYCLE
teve
‘RAS ] trp
vl" ~
S “Ne e
tesH
fe— - ——tggy tRsH tcp
Von @‘ \\ I tcas / 3
sy, \ @ 1
|
UGN SR B
ssesv'" 1 ROW COLUMN
ADDRE! (2)| ApDRESS | | ADDRESS
L
tawe
N Towe
VIN \ WCH
1,
wE i @X w /
®
[--——‘gs—b "‘—'OH—_—’[
Viu ©)
Din g x
Vi ? @ ‘
trac
fcac
torF
% Vou ;@ ®
utT Vou L
Notes: 1,2. ViH MmIN and V| maXx are reference levels for measuring timing of input signals.
3,4. VOoH MIN and VoL MAX are reference levels for measuring timing of DoyT-

5. DouT follows Dy when writing, with WE before CAS.
6. Referenced to CAS or WE, whichever occurs last.
7. toff is measured to IgyT <l 0l
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2108-2 AND 2108-4

A.C. Characteristics
Ta =0°C to 70°C, Vpp = 12V £10%, Vee = BV £10%, Vgg = -5V £10%, Vg = 0V, unless otherwise noted.
READ-MODIFY-WRITE CYCLE

2108-2 21084
Symbol Parameter Min. Max. Min. Max. Unit
tRMW Read-Modify-Write Cycle Time 400 595 ns
tcRW RMW Cycle CAS Width 225 3000 350 3000 ns
tRRW RMW Cycle RAS Width 325 32000 500 32000 ns
tRWH RMW Cycle RAS Hold Time 250 390 ns
towH RMW Cycle CAS Hold Time 300 460 ns
tRWL Write Command to RAS Lead Time 125 200 ns
towL Write Command to CAS Lead Time 100 160 ns
twp Write Command Pulse Width 50 100 ns
tRcs Read Command Set-Up Time 0 0 ns
tmoD Modify Time 0 10 0 10 us
tps Data-In Set-Up Time 0 0 ns
tDHM Data-In Hold Time (RMW Cycle) 50 125 ns
Waveforms
READ MODIFY WRITE CYCLE
et _
o e tRRw - - - tgp -
RAS z:: ® \ @ j [ tere —={\____
D e e —
cns 3 TR R \_
| S
'ASR = tasc ™ < tam - fowe =
soonesses | WO oo WX om0
@

tRes l‘—’

" o/ | "/

Vi !
] 1)DATA IN
O v, 'X g2 VALID

i

1
e 3
=

tcac -
topp e >

| HIGH o
Vou 1\@ IMPEDANCE '3) ff VALID
Dour Vou )4 ®\ DATA OUT

Notes: 1,2, Viymin and Vi MAX are reference levels for measuring timing of input signals.
3.4. VOHMIN and VO MA X are reference levels for measuring timing of DouT-

5. tOFF is measured to IgyT < l'LO'-



2108-2 AND 2108-4

Refresh Cycle Waveforms

CAS BEFORE RAS CYCLES. (64 CYCLE REFRESH)

-~ - 'RAS

-] ,4—— tASR

T /XXX K
Vie X®@ ‘

Vin
ADDRESSES @
VALID
Foley, @
N

ALL OTHER INPUTS: DON'T CARE |

RASONLY CYCLES (128 CYCLE REFRESH)

— e

——— ~—"%vc

ind E— ~ 'RAS

V.n_—é\
RAS
Ve @

70 '
ADDRESSES VALID
Ay-A
‘076

Notes: 1,2. Vjymin and Vi MAX are reference levels for measuring timing of input signals.

3. CAS must be high or low as appropriate for the next cycle.

Applications Information

The 2108 may be refreshed in any of three modes: read
cycles with RAS before TAS timing as shown on page 5,
RAS only cycles (page 7), or CAS before RAS cycles (page
7). In all three modes Ag must be held high for the S1572
and S1627 or low for the S1573 and S1626. The row
addressed by A through As is refreshed. Therefore, 64
cycles are required to refresh the stored data.

The CAS-before-RAS mode is useful in the 2116 as a
technique forincreasing memory availability and minimiz-
ing standby power dissipation by requiring only 64 refresh
cycles every 2 ms. Systems employing the 2108 in a CAS-
before-RAS refresh mode can be easily upgraded to the
most efficient 16K RAM capability.

Since the 2108 input pin Ae supplies two system addresses
(A6 and Ai3) to the internal memory array, it is not possible
to simply tie this input high or low. The 2108 input As
must be tied to the appropriate level only during row address
strobe (RAS) and then used to supply the high order sys-
tem address A13 during column address strobe (CAS).
Control of Aé in a system may be implemented. as shown
at right. In this circuit the output As of multiplexer M

2-66

\
FOR S1572 OR $1627-+7"
FOR S1573 OR 51626\|\7,

supplies the appropriate high or low level (determined by
$1672, S1627, S1573, or S1626) during RAS for both a
memory cycle and refresh cycle. During CAS, system
address Ai3s is multiplexed on Aé as shown. See the 2116
section for additional applications information.
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2108-2 AND 2108-4

Power Supply Decoupling/
Distribution

Power supply current waveforms for the 2108 are shown in
Figure 3. The Vpp supply provides virtually all of the
operating current for the 2108. The Vpp supply current,
Ipp, has two components: transient current peaks when the
clocks change state and a DC component while the clocks are
active (low). When selecting the decoupling capacitors for
the Vpp supply, the characteristics of capacitors as well as
the current waveform must be considered. Suppression of
transient or pulse currents require capacitors with small
physical size and low inherent inductance. Monolithic and
other ceramic capacitors exhibit these desirable character-
istics. When the current waveform indicates a DC compo-
nent, bulk capacity must be located near the current load to
supply the load power. Inductive effects of PC board traces
and bus bars preclude supplying the DC component from
bulk capacitors at the periphery of a memory matrix without
voltage droop during the active portion of a memory cycle.
This means that some bulk capacity in the form of electro-
lytic or large ceramic capacitors should be distributed around
or within the memory matrix.

The Vpg supply current, Igg, has high transient current
peaks, with essentially no DC component (less than 400
microamperes). The Vgg capacitors should be selected for
transient suppression characteristics. The following ca-
pacitance values and locations are recommended for the
2108:

1. A 0.33 uF ceramic capacitor between Vpp and Vgg
(ground) at every other device.

2. A 0.1 uF ceramic capacitor between Vgp and Vss at every
other device (preferably alternate devices to the Vpp
decoupling above).

3. A 4.7 uF electrolytic capacitor between Vpp and Vss for
each eight devices and located adjacent to the devices.

The Vcc supply is connected only to the 2108 output buffer
and is not used internally. The load current from the Vcc
supply is dependent only upon the output loading and is
usually only the input high level current to a TTL gate and
the output leakage currents of any OR-tied 2108 (typically
100 uA or less total). Intel recommends thata 0.1 or 0.01 uF
ceramic capacitor be connected between Vcc and Vs for
every eight devices to preclude coupled noise from
affecting the TTL devices in the system.

Intel recommends a power supply distribution system such
that each power supply is grided both horizontally and
vertically at each memory device. This technique minimizes
the power distribution system impedance and enhances the
effect of the decoupling capacitors.
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Output Data Latch

The 2108 contains an output data latch eliminating the need
for an external system data latch and the timing circuitry
required to strobe an external latch. The output latch
operates identically to the 16-pin 4K RAM (Intel 2104)
output latch enhancing the system compatibility of the 16K
and 4K devices.

Operation of the output latch is controlled by CAS. The data
output wili go to the high-impedance state immediately
following the CAS leading edge during each data cycle and
will either go to valid data at access time on selected devices
(devices receiving both RAS and CAS) or will remain in the
high impedance state on unselected devices (devices
receiving only CAS). During RAS-only refresh cycles, the
data output remains in the state it was prior to the RAS-only
cycle. This unique feature of latched output RAMs allows a
refresh cycle to be hidden among data cycles without
impacting data availability. For instance, a RAS-only
refresh cycle could follow each data cycle in a
microprocessor system but the accessed data would
remain at the device output and the microprocessor could
take the data at any time within the cycle. Non-latched
output devices do not provide this type of hidden refresh
capability since their data output would go to the high
impedance state at the end of the data cycle.

Page Mode Operation

The 2108 is designed for page mode operation and is
presently being characterized for that mode. Specifications
will be available at a later date.
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2111A
256 x 4 STATIC RAM

2111A-2 250 ns Max.
2111A 350 ns Max.
2111A-4 450 ns Max.

# Common Data Input and Output

m Single +5V Supply Voltage

m Directly TTL Compatible: All Inputs and
Output

m Static MOS: No Clocks or Refreshing
Required

m Simple Memory Expansion: Chip Enable
Input

® Fully Decoded: On Chip Address
Decode

8 Inputs Protected: All Inputs Have Pro-
tection Against Static Charge

® Low Cost Packaging: 18 Pin Plastic Dual
In-Line Configuration

® Low Power: Typically 150 mW
B Three-State Output: OR-Tie Capability

The Intel® 2111A is a 256 word by 4-bit static random access memory element using N-channel MOS devices integrated on a
monolithic array. It uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to operate. The data is
read out nondestructively and has the same polarity as the input data. Common input/output pins are provided.

The 2111A is designed for memory applications in small systems where high performance, low cost, large bit storage, and
simple interfacing are important design objectives.

It is directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. Separate chip enable (CE) leads allow
easy selection of an individual package when outputs are OR-tied.

The Intel® 2111A is fabricated with N-channel silicon gate technology. This technology allows the design and production of
high performance, easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

Intel's silicon gate technology also provides excellent protection against contamination. This permits the use of low cost
plastic packaging.
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2111A FAMILY

ABSOLUTE MAXIMUM RATINGS* COMMENT:

Stresses above those listed under "Absolute Maximum
Ambient Temperature Under Bias . . . . . -10°C to 80°C Rating"' may cause permanent damage to the device. This
Storage Temperature ... ........ _65°C to +150°C is a stress rating only and functional operation of the de-

vice at these or at any other condition above those indi-
cated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating con-
Power Dissipation . . .................. 1 Watt ditions for extended periods may affect device reliability.

Voltage On Any Pin
With Respect to Ground . . . ...... -0.5V to +7V

D.C. AND OPERATING CHARACTERISTICS

Ta = 0°C to 70°C, V¢ =5V 5% , unless otherwise specified.

Symbol Parameter Min. | Typ.[1]| Max. Unit Test Conditions
I Input Load Current 1 10 LA Vin = 0to 5.25V
ILoH 1/0 Leakage Current 1 10 HA Output Disabled, Vo = 4.0V
ILoL 1/0 Leakage Current -1 -10 uA Qutput Disabled, V|,0=0.45V
Ice Power Supply 2111A, 2111A-4 35 55 mA Vin =5.25V

Current 2111A2 45 65 Ijo = OmA, T = 25°C
lec2 Power Supply 2111A, 2111A-4 60 Vin =5.25V

Current 2111A2 70 1 ™ | 1,0=0mA, Ta = 0°C
ViL Input Low Voltage -0.5 0.8 \%
ViH Input High Voltage 20 Vee \Y
VoL Output Low Voltage 0.45 \% loL =2.0mA

Output High 2111A, 2111A-2 2.4 \Y lon = -200uA
Vou Voltage 2111A4 | 24 V| Ton = -1504A

OUTPUT SOURCE CURRENT VS. OUTPUT SINK CURRENT VS.
OUTPUT VOLTAGE OUTPUT VOLTAGE

T T T T T T T T T T
AMBIENT TEMPERATURE AMBIENT TEMPERATURE = 0°C

—40°C . . . 15 i i

_ . 25°C ]

|

2 _
E 3
3 3
3 Ve = 475V s
OUTPUT “HIGH” TYPICAL OUTPUT “LOW" TYPICAL
|
0 L 0
1 2 3 4 o 05 10 15
Vou (VOLTS) Vo (VOLTS)

NOTE: 1. Typical values are for Tp = 25°C and nominal supply voltage.
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2111A FAMILY

A.C. CHARACTERISTICS FOR 2111A-2 (250 ns ACCESS TIME)
READ CYCLE Tp =0°C to 70°C, Ve = 5V +5%, unless otherwise specified.

Symbol Parameter Min. | Typ.| Max. | Unit Test Conditions
tRC Read Cycle 250 ns
ta Access Time 250 ns t,, ts = 20ns
tco Chip Enable To Output 180 ns Input Levels = 0.8V or 2.0V
top Output Disakle To Output 130 ns Timing Reference = 1.6V
tpr (3] Data Output to High Z State 0 180 ns Load =1 TTL Gate
¢ Previous Read Data Valid 40 ns and C_ = 100pF.
OH after change of Address
WRITE CYCLE
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
twe Write Cycle 170 ns
taw Write Delay 20 ns t,, t; = 20ns
tew Chip Enable To Write 150 ns Input Levels = 0.8V or 2.0V
tow Data Setup 150 ns Timing Reference = 1.5V
tpH Data Hold 0 ns Load = 1 TTL Gate
twp Write Pulse 150 ns and C_= 100pF.
twr Write Recovery 0 ns
tps Output Disable Setup 20 ns
[2] o
CAPACITANCE T, =25°C, f= 1MHz
Symbol Test Limits (pF)
ym e Typ.1)| Max.
Cin Input Capacitance 4 8
(All Input Pins) V5 = OV
Ciio 1/0 Capacitance Vj)o = OV 10 15
WAVEFORMS
READ CYCLE WRITE CYCLE
— e —. I twe
ADDRESS \( )‘ ADDRESS + )
CHIP JE— ~———tco— — CHIP —_— | Tew [
ENABLES ENABLES
(CE1, 6E2) /- (CE,. CE,) . \ /_
Tl . ouTPUT
8:.;1‘\9:'.1'5 ton—=l |=— DISABLE / it
ta e tor— -~ los — |ty ——» o
e L. ——r e —_——
I D G N S » ~
twe typ—»
WRITE \ /

— - tay ——

NOTES: 1. Typical values are for Tp = 25°C and nominal supply voltage.
2. This parameter is periodically sampled and is not 100% tested.
3. tpF is with respect to the trailing edge of CEq, CEjp, or OD, whichever occurs first.
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2111A FAMILY

2111A (350 ns ACCESS TIME)

A.C. CHARACTERISTICS
READ CYCLE Tp =0°C to 70°C, Vcc = 5V 5%, unless otherwise specified.
]

Symbol Parameter Min. Typ. Max. Unit Test Conditions

trc Read Cycle 350 ns

ta Access Time 350 ns t,, t = 20ns

tco Chip Enable To Output 240 ns Input Levels = 0.8V or 2.0V

top Output Disabie To Output 180 ns Timing Reference = 1.5V

tpr (2] Data Output to High Z State 0 150 ns Load = 1 TTL Gate

ton Previous Read Data Valid 40 N and C_= 100pF.
after change of Address

WRITE CYCLE

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions

twe Write Cycle 220 ns

taw Write Delay 20 ns t,, ts = 20ns

tew Chip Enable To Write 200 ns Input Levels = 0.8V or 2.0V
tow Data Setup 200 ns Timing Reference = 1.6V
toH Data Hold 0 s Load = 1 TTL Gate

twe Write Pulse 200 s and C_= 100pF.
twR Write Recovery 0 ns

tps Output Disable Setup 20 ns

2111A-4 (450 ns ACCESS TIME)

A.C. CHARACTERISTICS
READ CYCLE T, =0°C to 70°C, Ve = 5V #5%, unless otherwise specified.

Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
tRC Read Cycle 450 ns
ta Access Time 450 ns tr, tr = 20ns
tco Chip Enable To Output 310 ns Input Levels = 0.8V or 2.0V
toop Output Disable To Output 250 ns Timing Reference = 1.5V
tpr (2] Data Output to High Z State 0 200 ns Load = 1 TTL Gate
ton Previous Read Data Valid 40 ns and G, = 100pF.
after change of Address

WRITE CYCLE
Symbol Parameter Min. Typ[.” Max. Unit Test Conditions
twe Write Cycle 270 ns
taw Write Delay 20 ns tr, tg = 20ns
tow Chip Enable To Write 250 ns | !mput Levels=0.8V or 2.0V
tow Data Setup 250 s Timing Reference = 1.5V
on Data Hold 0 " Load = 1 TTL Gate
e Write Pulse 250 ns and C,_ = 100pF.
twRr Write Recovery 0 ns
tps Output Disable Setup 20 ns

NOTES: 1. Typical values are for Tp = 25°C and nominal supply voltage.
2. tpF is with respect to the trailing edge of CEq, CE, or OD, whichever occurs first.
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2112A
256 X 4 BIT STATIC RAM

2112A-2

250 ns Max.

2112A

350 ns Max.

2112A-4

450 ns Max.

m Single +5V Supply Voltage

& Directly TTL Compatible: All Inputs and
Outputs

® Static MOS: No Clocks or Refreshing
Required

® Simple Memory Expansion: Chip Enable
Input

® Fully Decoded: On Chip Address
Decode

B Inputs Protected: All Inputs Have Pro-
tection Against Static Charge

® Low Cost Packaging: 16 Pin Plastic Dual
In-Line Configuration

® Low Power: Typically 150 mW

B Three-State Output: OR-Tie Capability

The Intel® 2112A is a 256 word by 4-bit static random access memory element using N-channel MOS devices integrated on a
monolithic array. It uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to operate. The data is
read out nondestructively and has the same polarity as the input data. Common input/output pins are provided.

The 2112A is designed for memory applications in small systems where high performance, low cost, large bit storage, and
simple interfacing are important design objectives.

Itis directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. A separate chip enable (C_E) lead allows
easy selection of an individual package when outputs are OR-tied.

The Intel® 2112A is fabricated with N-channel silicon gate technology. This technology allows the design and production of
high performance, easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either
conventional MOS technology or P-channel silicon gate technology.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
D
—— O B e
A 16 [ JVee Aq ® B
A O—E
<-+—o0 GND
a2 []2 15[ JAq — " 170y p— @ fow MEMORY ARRAY
Az o——P¥ ] 32 ROWS
a3 wfJwe — A2 110, p— ® SeLect 32 COLUMNS
i N 10, — Az o—Px
Ac[J4 13 Jce @®
—q A 1/04 Aq O_E
as[1s 12[J1/0,
e ) | L
ag[s 1 Juvos Ay COLUMN 1/0 CIRCUITS
A7E 7 10 :'/02 A7 1104 '_E COLUMN SELECT
INPUT
GND|_}8 9 Juo, WE CE 1/02 DATA
@ CONTROL o
T 1 /03 ® ® O
a2 As As A7
1104 P—
PIN NAMES E_<
| Aca, avoRessineuts
| WE  WRITEENABLE |
. CE  CHIPENABLE INPUT |
L ~ — — -
| 1/0,-1/0, DATA INPUT/OUTPUT O - PinnumseRs
[ ik 4 DATA fouTPuT |
| Vec  POWER (+5V) ]
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2112A FAMILY

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias . . . . . -10°C to 80°C
Storage Temperature .. ......... -65°C to +150°C
Voltage On Any Pin

*COMMENT:

Stresses above those listed under "Absolute Maximum
Rating' may cause permanent damage to the device. This
is a stress rating only and functional operation of the de-
vice at these or at any other condition above those indi-
cated in the operational sections of this specification is

With Respectto Ground . ........ -0.5V to +7V

Power Dissipation .. .................. 1 Watt

not implied. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

D.C. AND OPERATING CHARACTERISTICS
Ta =0°Cto 70°C, Ve = 5V 5% unless otherwise specified.

Symbol Parameter Min. Typ.m Max. Unit Test Conditions

I Input Current 1 10 HA Vin = 0t0 5.25V

lLoH 1/0 Leakage Current 1 10 LA Output Disabled, Vj;0=4.0V

lLoL 1/0 Leakage Current -1 -10 LA Output Disabled, V},0=0.45V

lcet Power Supply 2112A, 2112A-4 35 55 mA Vin = 5.25V, |10 = 0mA
Current 2112A-2 45 65 Ta = 25°C

lcc2 Power Supply 2112A, 2112A-4 60 mA Vin = 5.25V, |10 = OmA
Current 2112A-2 70 Ta =0°C

ViL Input “Low’’ Voltage -0.5 0.8 \%

ViH Input ““High”’ Voltage 2.0 Vee \"

Voo Output “Low’ Voltage +0.45 \ loL =2.0mA

Vou Output “High”  2112A, 2112A-2| 24 \ lon =-200uA
Voltage 2112A-4| 2.4 \Y lon =-150uA

A.C. CHARACTERISTICS FOR 2112A-2
READ CYCLE Tp =0°C to 70°C, V¢ = 5V 5% unless otherwise specified.

Symbol Parameter Min. Typ_“] Max. | Unit Test Conditions

tRc Read Cycle 250 ns t;, ty = 20ns

ta Access Time 250 ns

tco Chip Enable To Output Time 180 ns Timing Reference = 1.5V

tcp Chip Enable To Output Disable Time | 0 120 ns Load = 1 TTL Gate

toH Previous Read Data Valid After 40 ns and C__= 100pF.
Change of Address

READ CYCLE WAVEFORMS
(21
CAPACITANCE T4 =25°C, f=1MHz

R L T e
ety — s

Limits (pF

ADDRESS Symbol Test (pF)
Typ.[1)] Max.

Cin Input Capacitance 4 8
(All Input Pins) Vyy = 0V
Cio 1/0 Capacitance Vo = 0V 10 15
NOTES:

1. Typical values are for Tp = 25°C and nominal supply voltage.

2. This parameter is periodically sampled and is not 100% tested.
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2112A FAMILY

A.C. CHARACTERISTICS FOR 2112A-2 (Continued)
WRITE CYCLE #1 Tp =0°C to 70°C, V¢ =5V 5%

Symbol Parameter Min. | Typ. (1] Max. Unit Test Conditions

twer Write Cycle 200 ns t,, ty = 20ns

taw1 Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
tow1 Write Setup Time 180 ns Timing Reference = 1.5V
twp1 Write Pulse Width 180 ns Load = 1 TTL Gate

test Chip Enable Setup Time 0 ns and C_= 100pF.
tcH1 Chip Enable Hold Time 0 ns

twR1 Write Recovery Time 0 ns

tDH1 Data Hold Time 0 ns

towt Chip Enable To Write Setup Time 180 ns

WRITE CYCLE #2 Tp =0°C to 70°C, Ve = 5V 5%

Symbol Parameter Min. Typ.[” Max. Unit Test Conditions

twe2 Write Cycle 320 ns t, t = 20ns

taw?2 Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
tow2 Write Setup Time 180 ns Timing Reference = 1.5V
twp2 Write To Output Disable Time 120 ns Load = 1 TTL Gate
tcs2 Chip Enable Setup Time 0 ns and C_= 100pF.
toH2 Chip Enable Hold Time 0 ns
twR2 Write Recovery Time 0 ns
tpH2 Data Hold Time 0 ns

WRITE CYCLE WAVEFORMS
WRITE CYCLE #1 WRITE CYCLE #2

s X s X X

> [t tem | tm > tes2 e tenz
R —
CHIP ENABLE oo > CHIP ENABLE

ety ——>| ! [~ towz —>
INPUT/OUTPUT Pl * INPUT/OUTPUT ol
- 1o typg —| | —- ~—ton2

N/

W) T . ]

- 1t tyri—>
taw1 'wer WR1 tawz —

NOTE: 1. Typical values are for Ta = 25°C and nominal supply voltage.
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2112A FAMILY

A.C. CHARACTERISTICS FOR 2112A

READ CYCLE Ta =0°C to 70°C, V¢ = 5V 5% unless otherwise specified.

Symbol Parameter Min. Typ‘[” Max. | Unit Test Conditions
tRe Read Cycle 350 ns t,, ty = 20ns
ta Access Time 350 ns Input Levels = 0.8V or 2.0V
tco Chip Enable To Output Time 240 ns Timing Reference = 1.5V
tcp Chip Enable To OQutput Disable Time | 0 200 ns Load = 1 TTL Gate
toH E::r:g:so?;?;d?easia Valid After 40 ns and C__ = 100pF.
WRITE CYCLE #1 Tp = 0°C to 70°C, Vg = 5V 5%
Symbol Parameter Min. Typ,m Max Unit | Test Conditions
twea Write Cycle 270 ns t,, t = 20ns
taw1 Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
tow1 Write Setup Time 250 ns Timing Reference = 1.5V
twp1 Write Pulse Width 250 ns Load = 1 TTL Gate
test Chip Enable Setup Time 0 ns and C__ = 100pF.
tcHt Chip Enable Hold Time 0 ns
twRr1 Write Recovery Time 0 ns
tpH1 Data Hold Time 0 ns
towr Chip Enable to Write Setup Time 250 ns
WRITE CYCLE #2 T, = 0°C to 70°C, Vg = 5V 5%
Symbol Parameter Min. Typ.[” Max Unit Test Conditions
twc2 Write Cycle 470 ns t,, t = 20ns
taw2 Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
'ow2 Write Setup Time 250 NS | Timing Reference = 1.5V
twp2 Write To Output Disable Time 200 ns Load = 1 TTL Gate
tcs2 Chip Enable Setup Time 0 ns and C,_ = 100pF.
tcH2 Chip Enable Hold Time 0 ns
twR2 Write Recovery Time 0 ns
tpH2 Data Hold Time 0 ns

NOTE:

1. Typical values are for Ta = 25°C and nominal supply voltage.
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2112A FAMILY

A.C. CHARACTERISTICS FOR 2112A-4

READ CYCLE Tp = 0°C to 70°C, Ve = 5V 5% unless otherwise specified.

Symbol Parameter Min. Typ,[” Max. | Unit | Test Conditions

trc Read Cycle 450 ns t,, tf = 20ns

tA Access Time 450 ns Input Levels = 0.8V or 2.0V
tco Chip Enable To Output Time 310 ns Timing Reference = 1.5V
tcp Chip Enable To Output Disable Time | 0 260 ns Load = 1 TTL Gate

toH g::;/r:zzso!?eAaéid?ez:tsa Valid After 40 ns and C, = 100pF.

WRITE CYCLE #1 Tp =0°Cto 70°C, Vcc = 5V 5%

Symbol Parameter Min. | Typ!!| Max. | Unit | Test Conditions

twei Write Cycle 320 ns t,, tr = 20ns

tawi Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
tow1 Write Setup Time 300 ns Timing Reference = 1.5V
twe1 Write Pulse Width 300 ns Load = 1 TTL Gate

tesy Chip Enable Setup Time 0 ns and C,_ = 100pF.
tcH1 Chip Enable Hold Time 0 ns

twR1 Write Recovery Time 0 ns

toH1 Data Hold Time 0 ns

tewt Chip Enable to Write Setup Time 300 ns

WRITE CYCLE #2 T, = 0°C to 70°C, Ve = 5V #5%

Symbol Parameter Min. Typ.[1 ' Max. Unit Test Conditions

twe2 Write Cycle 580 ns t,, t¢ = 20ns
taw?2 Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
tow2 Write Setup Time 300 ns Timing Reference = 1.5V
twp2 Write To Output Disable Time 260 ns Load = 1 TTL Gate
tcs2 Chip Enable Setup Time 0 ns and C, = 100pF.
tcH2 Chip Enable Hold Time 0 ns
twRr2 Write Recovery Time 0 ns
toH2 Data Hold Time 0 ns

NOTE:

1. Typical values are for Tp = 25°C and nominal supply voltage.
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2114
1024 X 4 BIT STATIC RAM

2114-2 2114-3 2114 2114L3 2114L
Max. Access Time (ns) 200 300 450 300 450
Max. Power Dissipation (mw) 710mw 710mw 710mw 370mw 370mw
@ High Density 18 Pin Package ® Directly TTL Compatible: All Inputs
m Identical Cycle and Access Times and Outputs
® Single +5V Supply ® Common Data Input and Output Using

Three-State Outputs

B Pin-Out Compatible with 3605 and 3625
Bipolar PROMs

# No Clock or Timing Strobe Required
m Completely Static Memory

The Intel® 2114 is a 4096-bit static Random Access Memory organized as 1024 words by 4-bits using N-channel Silicon-Gate
MOS technology. It uses fully DC stable (static) circuitry throughout — in both the array and the decoding — and therefore
requires no clocks or refreshing to operate. Data access is particularly simple since address setup times are not required. The
data is read out nondestructively and has the same polarity as the input data. Common input/output pins are provided.

The 2114 is designed for memory applications where high performance, low cost, large bit storage, and simple interfacing are
important design objectives. The 2114 is placed in an 18-pin package for the highest possible density.

It is directly TTL compatiblie in all respects: inputs, outputs, and a single +5V supply. A separate Chip Select (CS) lead allows
easy selection of an individual package when outputs are or-tied.

The 2114 is fabricated with Intel’s N-channel Silicon-Gate technology — a technology providing excellent protection against
contamination permitting the use of low cost plastic packaging.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
@ N—— -
A h 18] Vee —a, Ay | Vee
Aq )3 <«—=— GND
a2 [ a, —M 1/0,}— 2 o
N S ~® DE——] ron || vy
4 Y SELECT
N w1 —A ol Ag ® . 64 COLUMNS
3 Ay A 0, A, N
—

A5 2114 s Juo, A: As t -

AC]e 13[ /o, —]a, V03— T I

A 12[ Jwo, —Ja, b ——"‘j_ % COLUMN 1/0 CIRCUITS

[ ] 1o, —a, 10— 110, ® j— NpuT COLUMN SELECT

[ E o] Jwe —fAs 1105 @ j___con'rnm
WE__ CS
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PIN NAMES

AO—AQ ADDRESS INPUTS Vee POWER (+5V) O = PIN NUMBERS
WE WRITE ENABLE GND GROUND
= CHIP SELECT
|/0.| —I/04 DATA INPUT/OUTPUT




2114 FAMILY

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias -10°C to 80°C
Storage Temperature .. ............ -65°C to +150°C
Voltage on Any Pin

With Respect to Ground
Power Dissipation

-0.5V to +7V
1.0W

D.C. AND OPERATING CHARACTERISTICS

Ta = 0°Cto 70°C, Ve = 5V * 5%, unless otherwise noted.

ERELIMINARy

i " SUeTificag;
s are subjcy to cha:l;n- Some

*COMMENT: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional opera-
tion of the device at these or any other conditions above
those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device
reliability.

2114-2, 2114-3, 2114 2114L3, 2114L
SYMBOL PARAMETER Min.  Typ. Max. Min. Typ. Max. |UNIT CONDITIONS
L Input Load Current 10 10 uA Viny =0to 5.25V
(All Input Pins)
ool 1/0 Leakage Current 10 10" | uA | CS=24v,
V0 =0.4V to V¢
leet Power Supply Current 80 120 65 mA VN =5.25V, l|;0 =0 mA,
Ta=25°C
lcc2 Power Supply Current 90 135 70 mA Vin =5.25V, l|;0 =0mA,
Ta=0C
ViL Input Low Voltage -0.5 0.8 -0.5 0.8 \%
Vin Input High Voltage 24 Vce 24 Vce \%
VoL Output Low Voltage 0.4 0.4 \Y) loL=2.1mA
VoH Output High Voltage 24 Vee 24 Vee \ lon =-1.0 mA
CAPACITANCE
Ta =25°C, f= 1.0 MHz
SYMBOL TEST MAX UNIT CONDITIONS
Cyo Input/Output Capacitance 5 pF Vyo =0V
Cin Input Capacitance 5 pF Vin =0V

NOTE: This parameter is periodically sampled and not 100% tested.
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2114 FAMILY

A.C. CHARACTERISTICS T4 =0°Cto 70°C, Vg = 5V * 5%, unless otherwise noted.

READ cYCLE [

etr:c "'ﬂlts ar

R LIMI

M3l Spegific.:
Subject ¢, ;;a;"';:. Some

2114-2 2114-3,2114L3| 2114, 2114L
SYMBOL PARAMETER Min. Max. | Min. Max. | Min. Max. | UNIT
tRC Read Cycle Time 200 300 450 ns
tA Access Time 200 300 450 ns
tco Chip Selection to Output Valid 70 100 100 ns
tex Chip Selection to Output Active ns
toTD Output 3-state from Deselection 40 80 100 ns
tOHA Output Hold from Address Change 10 10 10 ns
WRITE CYCLE 2
: 21142 2114-3,2114L3| 2114, 2114L
SYMBOL PARAMETER Min. Max. | Min. Max. | Min. Max. | UNIT
twe Write Cycle Time 200 300 450 ns
tw Write Time 100 150 200 ns
twR Write Release Time 20 0 0 ns
toTw Output 3-state from Write 0 40 0 80 0 100 ns
tpw Data to Write Time Overlap 100 150 200 ns
tDH Data Hold From Write Time 0 0 0 ns
NOTES: 1. A Read occurs during the overlap of a low CS and a high WE.

2. A Write occurs during the overlap of a low 'CS and a low WE.

A.C. CONDITIONS OF TEST

Input Pulse Levels
Input Rise and Fall Times

Input and Output Timing Levels

Output Load




2114 FAMILY

wBELIMINA

WAVEFORMS
READ CYCLE ©

RC

TRETRE limi al specifin.,-
Mits are subj ec‘; 3';7,':’""' Son
nge,

ADDRESS X ){
TN \\ ‘}k LN
= — tco > E*f totp >1
L“* ex towa * = !
Dout K 1 —“% F—

WRITE CYCLE

ADDRESS >< X

s \K ﬂl
-~ W _*i
tomw =] %
Dout N \J‘ '
/ |

. §<--~f tow- — -‘«-A toH— >

it YRR

NOTES:

(@ WE is high for a Read Cycle.

@ tw is measured from the latter of CS or WE going low to WE going high.
@ WE must be high during all address transitions.

@ twR is referenced to the high transition of WE.

DATA STORAGE

When WE is high, the data input buffers are inhibited to
prevent erroneous data from getting into the array. As
long as WE remains high, the data stored cannot be
affected by the address, Chip Select, or data 1/0 voltage
levels and timing transitions. The block diagram also
shows data storage cannot be affected by WE, the
addresses, nor the 1/0 ports as long as CS is high. Either
CS or WE by itself — or in conjunction with the other —
can prevent extraneous writing due to signal transitions.

Data within the array can only be changed during a Write
time — defined as the overlap of CS low and WE low. To
prevent the loss of data, the addresses must be properly
established during the entire Write time plus tyg.
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Internal delays on the 2114 are established such that
address decoding propagates ahead of datainputs (keyed
by the Write time). Therefore, itis permissable to establish
the addresses coincident to the selection of a Write time,
but no later. If the Write time precedes the addresses, the
data in the previously addressed locations, or some other
location, may be inadvertently changed.

While it is important that the addresses remain stable for
the entire Write cycle, the data inputs are not required to
remain stable. Appropriate voltage levels will be written
into the cells as long as the data is stable for tpy at the end
of the Write time.
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In 2115, 2125

1024 X 1 HIGH SPEED STATIC RAM

2115-2,
2125-2

2115,

2125

2115L,
2125L

Typ. Taa (ns)

55

75

75

Typ. Icc (mA)

80

75

50

= Fully Pin Compatible to 93415

(2115) and 93425 (2125)

= Low Operating Power Dissipation:
Typical 0.2mW/bit (2115L, 2125L)

s TTL Inputs and Output

available.

Single +5V Supply

Uncommitted Collector* (2115)
and Three-State (2125) Output
Non-Inverting Data Output
Standard 16 Pin Dual In-Line
Package

The Intel® 2115 and 2125 family are fully static read/write random access memories organized as 1024 words by 1bit. These

RAMs are designed for buffer control storage and high performance main memory applications. They are compatible with TTL
logic families in all respects: inputs, output, and a single +5V supply. Both uncommitted collector* and three-state output are

The 2115 and 2125 family offers high performance, low power dissipation, and system cost savings. Fast system speed is
achieved by using the 2115-2 and 2125-2. The 2115L and 2125L gives low system power dissipation, only 0.2mW/bit typical.
The 2115 and 2125 are ideal for slower performance systems where cost is a prime factor.

The 2115 and 2125 family is fabricated with N-channel MOS silicon gate technology. This technology allows the design and
production of high speed MOS RAMs which are compatible to the performance of bipolar RAMs, but offering the advantage of

lower power dissipation and cost.

*The 2115 is a MOS device and the output is actually an uncommitted drain.

PIN CONFIGURATION LOGIC SYMBOL
Tl
cs V, 1 15 4
s ol Ve |
A ]2 15[ 10 A —3
¥ rafwe Ap—]a
A3—{s
A ] 137 A a—Je
As(]s 12 A As— 9
Ag—]
W s, i
A;—11
Dour []7 ] B Ag—]12
[T ol JAs Ay —]13 )
= PIN1
e e Doyt
GND = PINS
PIN NAMES
[ CHIP SELECT
Ao TOAg _ ADDRESS INPUTS
WE WRITE ENABLE
DN DATA INPUT
Dout DATAOUTPUT |

BLOCK DIAGRAM

WORD
DRIVER

32Xx32
ARRAY

rd

SENSE AMPS CONTROL
AND LOGIC
WRITE (SEE TRUTH > Bour
DRIVERS TABLE) @

T P

ADDRESS
DECODER

ADDRESS | |
DECODER

FEEer  prett o
Ay A A, Ay A, Ag Ag A; Ag Ag CS WE Dy
[©/6]06 OO CIOBE®) @ @ ®
TRUTH TABLE
— OUTPUT | OUTPUT
INPUTS _|2nsFamiLy 2125 FAMILY MODE
CS WE Dy Dour . Dour . M
H X X H HIGH Z NOT SELECTED -
LUt H © HWIGHZ | WRITE 0"
L L H| W " HWIGHZ | WRITEM"
U H X ‘Dout " Dout READ
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2115, 2125 FAMILY

Absolute Maximum Ratings*

Temperature Under Bias
Storage Temperature . . .. ... ......uuueeeeemnnnennnnn.
All Output or Supply Voltages
AlllnputVoltages . . . . ... .v i ittt e
D.C.Output Current. . . . .. ...t e

-10°C to +85°C
-65°C to +150°C
............................ -0.5 to +7 Volts
-0.5 to +5.5 Volts
20mA

*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 at any other condition 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. Characteristics ™ Ve = BV 5%, T = 0°C to 75°C

Symbol Test Min. Typ. Max. Unit Conditions
Vor1 2115-2 Output Low Voltage 0.45 \ loL = 16mA
VoL2 2115, 2115L Output Low 0.45 \Y loL =12mA
Voltage
VoL3 2125 Family Gutput Low Volitage 0.45 \% loL =7mA
ViH Input High Voltage 2.1 \
ViL Input Low Voltage 0.8 \%
e Input Low Current -1 -40 MA Vee = Max., Vin = 0.4V
hn Input High Current 1 40 HA Vec = Max., V|y = 4.5V
lcex 2115 Family Output Leakage Current 10 100 HA Vce = Max., Voyr = 4.5V
[lore] 2125 Family Output Current (High Z) 10 50 MA | Vcc =Max., Voyr =0.5V/2.4V
los[2] 2125 Family Current Short -100 mA | Vgc=4.5V
Circuit to Ground
VoH 2125 Family Output High Voltage 24 \ loH =-3.2mA
lccL 2115L, 2125L Power Supply Current 50 65 mA | All Inputs Grounded, Output
Open
leer 2115, 2125, Power 75 100 mA All Inputs Grounded,
Supply Current Output Open
lec2 2115-2, 2125-2 Power Supply Current 80 125 mA All Inputs Grounded, Output Open
Notes:

1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two

minute warm-up. Typical thermal resistance values of the package at maximum temperature are:
03 (@ 400 fpyy air flow) = 45°C/W
6 A (still air) = 60°C/W
04c = 25°C/W.
2. Duration of short circuit current should not exceed 1 second.
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2115, 2125 FAMILY

2115 Family A.C. Characteristics V. = 5v +5%, T = 0°C to 75°C

READ CYCLE
2115-2 2115 2115L
Limits Limits Limits
Symbol Test Min. Typ. Max. | Min. Typ. Max. | Min. Typ. Max. Units
tacs Chip Select Time 5 40 5 45 5 50 ns
tRcs Chip Select Recovery Time 40 40 40 ns
tAA Address Access Time 55 70 75 95 75 95 ns
toH Previous Read Data Valid After 10 10 10 ns
Change of Address
WRITE CYCLE
Symbol Test Min. Typ. Max. | Min. Typ. Max. | Min. Typ. Max. Units
tws Write Enable Time 40 40 40 ns
twR Write Recovery Time 5 45 5 45 5 50 ns
tw Write Pulse Width 50 50 50 ns
twspD Data Set-Up Time Prior to Write 5 5 15 ns
twHD Data Hold Time After Write 5 5 15 ns
twsA Address Set-Up Time 15 30 30 ns
twHA | Address Hold Time 5 5 15 ns
twscs | Chip Select Set-Up Time 5 5 15 ns
twHes | Chip Select Hold Time 5 5 15 ns

TEST CONDITIONS

ALL INPUT PULSES

A.C. AND D.C. LOADING CONDITIONS
4.75V

RL
2115
Doyr
6008 30pF
(INCLUDING
SCOPE AND
4G)
21152 | 2115 | 2115L
[RL [2700 | 3300 | 3300 | =
READ CYCLE WRITE CYCLE
| _ 3 /
AgAg x o N\ /
|

Dout DATA VALID w

twsp <—>| twHD

DOUT

(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V)
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2115, 2125 FAMILY

2125 Family A.C. Characteristics " vic = 5v 5%, Ta = 0°C 10 75°C

READ CYCLE
2125-2 2125 2125L
Limits Limits Limits
Symbol Test Min. Typ. Max Min. Typ. Max. | Min. Typ. Max. Units
tacs Chip Select Time 5 40 5 45 5 50 ns
tzrcs | ChipSelect to HIGH Z 40 40 40 ns
tAA Address Access Time 55 70 75 95 75 95 ns
toH Previous Read Data Valid After 10 10 10 ns
Change of Address
WRITE CYCLE
Symbol Test Min. Typ. Max. | Min. Typ. Max. | Min. Typ. Max. Units
tzws Write Enable to HIGH Z 40 40 40 - ns
twr Write Recovery Time 5 45 5 45 5 50 ns
tw Write Pulse Width 50 50 50 ns
twsp Data Set-Up Time Prior to Write 5 5 15 ns
twHD Data Hold Time After Write 5 5 15 ns
twsa Address Set Up Time 15 30 30 ns
tWHA Address Hold Time 5 5 15 ns
twscs | Chip Select Set-Up Time 5 5 15 ns
twHcs | Chip Select Hold Time 5 5 15 ns
TEST CONDITIONS
A.C. LOADING CONDITIONS ALL INPUT PULSES
4.75v
51052
2125
Dour
30032 ?I%JSLUDING
0%
f;cc(;PE AND 35Vpp ;
S e0w
= GND = ™ 14 - 10ns ~ =~ 10ns
READ CYCLE WRITE CYCLE
| | —
Ag-Ag X e N\ /-
|
| Ag Ag - -X-
A X X
XX
Dour DATA VALID ) L
WE I A J
PROPAGATION DELAY FROM CHIP SELECT ! ‘Wm‘ 1 l "
i 14 >l r—v‘ WHD
i H | i
[ - 15v i i : |
? i< twsa - §<~lwun—v
:<' - = twses —— r»l twe - %T;T-lwm:s —
<~—tacs ’I
DOUY
Dour // '/

(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V)
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2115, 2125 FAMILY

2125 FAMILY WRITE ENABLE TO HIGH Z DELAY

5V
WE
15V
WRITE ENABLE
% 7500
Doyt tzws ™|
m2125AL, | 50 oo 4 HiGHz
. - DATA OUTPUT 0" LEVE
w2158 | o T SeF Q7 LEVEL —— Fosv
“1” LEVEL |
= DOUT k_} 0.5V
- DATA OUTPUT “ HIGH Z

LOAD 1
2125 FAMILY PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z

cs
CHIP SELECT 15V

= tzpcs >

Dour T T HiGhz
DATA OUTPUT “0" LEVEL F } 0.5V
“1” LEVEL 1
0.5V
Dour J
DATA OUTPUT — HIGH Z

(All tzx x X parameters are measured at a delta of 0.5V from
the logic level and using Load 1.)

2115/2125 FAMILY CAPACITANCE* Vec =5V, f=1MHz, Ty = 25°C

2115 Family 2125 Family
Symbol Test Limits Limits Units Test Conditions
Typ. Max. Typ. Max.
C Input Capacitance 3 5 3 5 pF All Inputs = 0V, Output Open
Co Output Capacitance 5 8 5 8 pF CS=5V, All other inputs = 0V,
Output Open

*This parameter is periodically sampled and is not 100% tested.
Typical Characteristics

Icc VS. TEMPERATURE

Icc VS. Vee ACCESS TIME VS. CAPACITANCE
100 [ ‘ 100 : i 1 | | 110 !
] T |
- T, =25°C —{— | 1
80 S | Vee =5V % ’A 2 1 ‘ ‘ 00 1 / v
\
2115/2125 | 0 | | | %
— 60 \\ 1 T ‘ = % /r
2 | : \ 2 | T z |
£ \‘n*suznm | £ % =~ i =, 8 ;
R 1 — 8 : i ] = | |
1 60 b 70 1
i ‘ Ty =25°C
» 50— ! ; ; 60 L Vee=a75v |
i T | | |
0 OT i T 50 I I \
0 20 a0 60 80 100 2 4 [ 0 100 200 300 400 500 600

TEMPERATURE (*C) C, (pF)
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2115A, 2125A FAMILY
HIGH SPEED 1K X 1 BIT STATIC RAM

2115AL 2115A 2115AL-2 2115A-2
2125AL 2125A 2125AL-2 | 2125A-2

Max. Tpa(ns) 45 a5 70 70
Max. Icc(mA) 75 125 75 125

= Pin Compatible To 93415A TTL Inputs And Outputs
(2115A) And 93425A (2125A)

Single +5V Supply

= Fan-Out Of 10 TTL (2115A Family) . yncommitted Collector (2115A)
-- 16mA Output Sink Current And Three-State (2125A) Output

= Low Operating Power Dissipation = Standard 16-Pin Dual In-Line
--Max.0.39mW/Bit (2115AL, 2125AL) Package

The Intel® 2115A and 2125A families are high-speed, 1024 words by 1 bit random access memories. Both open collector
(2115A) and three-state output (2125A) are available. The 2115A and 2125A use fully DC stable (static) circuitry through-
out — in both the array and the decoding and, therefore, require no clocks or refreshing to operate. The data is read out non-
destructively and has the same polarity as the input data.

The 2115AL/2125AL at 45 ns maximum access time and the 2115AL-2/2125AL-2 at 70 ns maximum access time are fully
compatible with the industry-produced 1K bipolar RAMs, yet offer a 50% reduction in power of their bipolar equivalents.
The power dissipation of the 2115AL/2125AL and 2115AL-2/2125AL-2 is 394 mW maximum as compared to 814 mW
maximum of their bipolar equivalents. For systems already designed for 1K bipolar RAMs, the 2115A/2125A and the
2115A-2/2125A-2 at 45 ns and 70 ns maximum access times, respectively, offer complete compatibility with a 20% reduction
in maximum power dissipation. ‘

The devices are directly TTL compatible in all respects: inputs, outputs, and a single +5V supply. A separate select (E—S') lead
allows easy selection of an individual package when outputs are OR-tied.

The 2115A and 2125A families are fabricated with Intel’s N-channel MOS Silicon Gate Technology.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
CS D, WE
A WORD | 32 X 32
s 16 ] Vee a S oRIvVER nRaY
o —1
A ]2 15 J0ow A—3 T T
A ]s e Pa—]4 *
~ ] mp N |
4 13 [ ™
2 9 A6 SENSE AMPS CONTROL
AND
A []s 12 :’ As As— 9 WRITF (see TRutH | Cour
A DRIVERS TABLE) )
i PR P I ‘ M v
77— 1
| [} [
Oour [}7 [ ] A Ag—]12 ] T |
|
ano[]s o] Jag A —13 ,
ADDRESS ADDRESS
Vee = PIN16 o DECODER DECODER
GND = PINB out
Frrre Trres |
Ag A A; A, A, A, Ag A, Ay A, cs we oy
PO CPOBE i @ ®
PIN NAMES
TRUTH TABLE
[&8 CHIP SELECT
o oo OUTPUT
[AgTOAg _ ADDRESS INPUTS INPUTS | 5115 FAMILY 212ngqur\J|Lv MODE
W —
= CS WE Dy Dour Dour
D: H X X H HIGH 2 NOT SELECTED
ut T L L H HIGH Z WRITE 0
T L n " HIGH Z WRITE 1"
L A X Cour Dour READ

2-86



2115A, 2125A FAMILY

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias. . . ... ....... -10°C to +85°C *COMMENT: Stresses above those listed under ““Absolute Maxi-

Storage Temperature . . .. .......... —650C to +1 50°C mum Rafings” may cause pgrmanem damage to the dgvice. Thisis a
stress rating only and functional operation of the device at these or

All OQutput or Supply Voltages. . ........ -0.5V to +7V at any other conditions above those indicated in the operational
All Input Voltages. . . . ............. -0.5V to +5.5V sections of this specification is not implied. Exposure to absolute
D.C. Output CUFIENT + o o e o e e e e 20 mA maximum rating conditions for extended periods may affect device
reliability.

D.C. CHARACTERISTICS!"2
Ve =5V #5%, Ta=0°Cto 75°C

Symbol Test Min. Typ. Max. Unit Conditions

Vo1 2115A Family Output Low Voltage 0.45 \Y loL =16 mA

VoL2 2125A Family Output Lot Voltage 0.45 \% loL=7mA

Viy Input High Voltage 2.1 \%

Vi Input Low Voltage 0.8 \%

I Input Low Current -0.1 -40 MA Ve = Max., Vi = 0.4V

lin Input High Current 0.1 40 MA Ve = Max., Viy = 4.5V

lcex 2115A Family Output Leakage Current 0.1 100 uA Ve = Max., Voyt = 4.5V

llorel | 2125A Family Output Current (High Z) 0.1 50 LA V¢e = Max., Voyt = 0.5V/2.4V

2125A Family Current Short Circuit
(3] _ -
los to Ground 100 mA Ve = Max.
VoH Family Output High Voltage 2.4 \% lon=-3.2mA
Power Supply Current:
| Iccr: 2115AL, 2115AL-2, 2125AL, 60 75 mA | All Inputs Grounded, Output
cc 2125AL-2 Open
lcc2: 2115A, 2115A-2, 2125A, 2125A-2 100 125 mA

NOTES:
1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:

6 4a (@400 fppyg air flow) = 45°C/W

634 (still air) = 60°C/W

6Jc =25°C/W
2. Typical limits are at Vg =5V, Ta = +25°C, and maximum loading.
3. Duration of short circuit current should not exceed 1 second.

2-87



2115A, 2125A FAMILY

2115A FAMILY A.C. CHARACTERISTICS!"? v . = 5V £5%, T4 = 0°C to 75°C

READ CYCLE
2115AL Limits | 2115A Limits |2115AL-2 Limits|2115A-2 Limits
Symbol Test Min. Typ. Max.[Min. Typ. Max.| Min. Typ. Max. [Min. Typ. Max.|Units
tacs Chip Select Time 5 15 30 5 15 30 5 15 30 5 15 40| ns
tRes Chip Select Recovery Time 10 30 10 30 10 30 10 40 | ns
tAA Address Access Time 30 45 30 45 40 70 40 70 | ns
Previous Read Data Valid After
tow Change of Address 10 10 10 10 e
WRITE CYCLE
Symbol Test Min. Typ. Max.|Min. Typ. Max.|Min. Typ. Max.{Min. Typ. Max.|Units
tws Write Enable Time 10 25 10 30 10 25 10 40
twRr Write Recovery Time 0 25 0 30 0 25 0 45 | ns
tw Write Pulse Width 30 20 30 10 30 15 50 15 ns
twsD Data Set-Up Time Prior to Write 0 -5 5 -5 0 -5 5 -5 ns
tWHD Data Hold Time After Write 5 0 5 0 5 0 5 0 ns
tWSA Address Set-Up Time 5 0 5 0 5 0 15 0 ns
tWHA Address Hold Time 5 0 5 0 5 0 5 0 ns
twscs Chip Select Set-Up Time 5 0 5 (0] 5 0 5 0 ns
twHCS Chip Select Hold Time 5 0 5 0 5 0 5 0 ns
A.C. TEST CONDITIONS ALL INPUT PULSES

Vee

300¢2

2115
Dour
60052 30pF -
(INCLUDING 10%
SCOPE AND 35Vpp
JIG) 90%
L
— GND — = = 10ns - - 10ns
READ CYCLE WRITE CYCLE
‘ & \ /A
cs
AgAg AN /
l N
I Ao-Ag
— ‘AA -
|
ton t , .1
- DATA | et
Dour © . UNDEFINED X DATA VALID [\l :

T —
we M'

PROPAGATION DELAY FROM CHIP SELECT i s | e twhD

cs | |
| |

_\_—/~ | twsa ——’ ﬂ—!wnn—bl
1

+—— twscs

b DATA 74
\

(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V)
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2115A,2125A FAMILY

2125A FAMILY A.C. CHARACTERISTICS!"? v =5V £5%, T =0°C to 75°C

READ CYCLE
2125AL Limits | 2125A Limits |2125AL-2 Limits|2125A-2 Limits
Symbol Test Min. Typ. Max.|Min. Typ. Max.| Min. Typ. Max.|Min. Typ. Max.|Units
tacs Chip Select Time 5 15 30 5 15 30 5 15 30 5 15 40 | ns
tzReCs Chip Select to HIGH Z 10 30 10 30 10 30 10 40 | ns
tAA Address Access Time 30 45 30 45 40 70 40 70 | ns
Previous Read Data Valid After
1 1 1
ton Change of Address 0 0 10 0 ns
WRITE CYCLE
Symbol Test Min. Typ. Max.|Min. Typ. Max.{Min. Typ. Max.|Min. Typ. Max.|Units
tzws Write Enable to HIGH Z 10 25 10 30 10 25 10 40 | ns
tWR Write Recovery Time 0 25 0 30 0 25 0 45 | ns
tw Write Pulse Width 30 20 30 10 30 10 50 15 ns
twsp Data Set-Up Time Prior to Write 0 -5 5 -5 0 -5 5 -5 ns
tWHD Data Hold Time After Write 5 0 5 0 5 0 5 0 ns
tWsA Address Set-Up Time 5 0 5 0 5 0 15 0 ns
tWHA Address Hold Time 5 0 5 0 5 0 5 0 ns
twscs Chip Select Set-Up Time 5 0 5 0 5 0 5 0 ns
twHCS Chip Select Hold Time 5 0 5 0 5 0 5 0 ns
A.C. TEST CONDITIONS
Vee
51042
21258 GND = o~ < 1ons = = -10ns
DOUT
30092 30pF
{INCLUDING \ - - 10%
SCOPE AND 3.5Vpp
JIG) - - - I - - - 90%
= GND — > =—10ns > - —10ns
READ CYCLE WRITE CYCLE

| . % an

Dout DATA VALID

|ty —
WE X % i

PROPAGATION DELAY FROM CHIP SELECT i 1

i | | |
cs 1.5V i
I <— lwsa —»! -—lwHA—>1 i

- tyscs ——— - twHCes ——

|
“‘— tacs

Dour

Dour '/,

(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V)
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2115A, 2125A FAMILY

2125A FAMILY WRITE ENABLE TO HIGH Z DELAY

5V
WE
WRITE ENABLE 1.5V
1 75012
DouTt tzws /. —————
21254 530% o< 5pF DATA OUDTOP\Lﬂ —OLeveL 4 {:} 0.5:/“6”2
- “1" LEVEL
o —
= DATA OUTPUT _—\h} ° 5\”“6” 2
| UL
LOAD 1
2125A FAMILY PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z
5
CHIP SELECT 15V
|
DouT " ‘zRes | ST T onT
DATA OUTPUT 0” LEVEL _} 0.5V
“1" LEVEL .
- ——'* Fosv
DATA OUTPUT — — — _"_i_lG_H ‘Z_
(ALL tZXXX PARAMETERS ARE MEASURED AT A DELTA
OF 0.5V FROM THE LOGIC LEVEL AND USING LOAD 1)
2115A/2125A FAMILY CAPACITANCE* Vcc=5V, f=1MHz, Tp =25°C
2115A Family 2125A Family
SYMBOL TEST LIMITS LIMITS UNITS TEST CONDITIONS
TYP. MAX. TYP. MAX.
C Input Capacitance 3 5 3 5 pF All Inputs = 0V, Output Open
Co Output Capacitance 5 8 5 8 pF CS= 5V, All Other Inputs = 0V,
QOutput Open

*This parameter is periodically sampled and is not 100% tested.

TYPICAL CHARACTERISTICS

Icc VS. TEMPERATURE Icc VS. Ve ACCESS TIME VS. TEMPERATURE
110 I I 110 70
— 2115A, 2115A2 I/,
100 2125A, 212542 — 100 +—+ 60
| | 2115n 211502
L 21254, 212542 2115412, 21152 r

% % 50 2125AL-2, 2125A-2
I 80 I 8o Z 40
E H E
£ E |~
o o g L—
S 70 S 70 S a0

—1
P~ 2115AL, 2115AL-2 L——T"" 2115402115
60 2125AL, 2125AL-2 60 20 2125AL, 2125A
— 2115AL, 2115AL-2
1 2125AL, 2125AL-2
50 50 10
P g TA=25C veg =5V
0 [1] [
0 10 20 30 40 50 60 70 80 0 12 3 a4 s 6 7 8 0 10 20 30 40 50 60 70 80
TEMPERATURE (°C) vee (V)

TEMPERATURE (°C)
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™ ® MILIT
A4
intel M2115A, M2125A, FAMILY Ry TEMp
HIGH SPEED 1K X 1 BIT STATIC RAM .

M2115AL, M2125AL M2115A, M2125A

Max. Taa (ns) 75 55
Max. Icc (mA) 75 125
s Low Operating Power Dissipation = Uncommitted Collector
413mW (M2115AL, M2125AL) (M2115A, M2115AL) and Three
s Fast Access Time Over —55°C State (M2125A, M2125AL)
to 125°C --55ns Maximum Output

(M2115A, M2125A)
= Single 5V Supply With *10%
Tolerance = Hermetic 16 Pin Dual In-Line
s TTL Inputs and Output Package

= Non-Inverting Data Output

The Intel® M2115A and M2125A families are fully static, random access memories (RAMs) organized as 1024 words by 1
bit, which operate over a =55°C to +125°C ambient temperature range. Both open collector (M2115A) and three-state
(M2125A) outputs are available. The M2115A and M2125A use fully DC stable (static) circuitry throughout in both the array
and the decoding, and, therefore, require no clocks or refreshing to operate. The data is read out nondestructively and has the
same polarity as the input data.

The M2125AL/M2125AL is ideal for high-performance systems where speed and power dissipation are significant design con-
siderations. They have a maximum access time of 75 ns, while power dissipation is only 413 mW maximum. The M2115A/
M2125A at 55 ns maximum should be considered for applications in which speed is a primary design objective.

The devices are directly TTL compatible in all respects: inputs, outputs and a single +5V supply. A separate chip select lead
allows easy selection of an individual package when outputs are OR-tied.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
CS D, WE
é WORD 32 x32
DRIVER ARRA
&s , \/ 16 v, 1 15 14 DRIV v
:' [ Vee a2
A ]2 150 )0 A—3 7 T
Al }
A3 1 Jwe 2—]4 1
A3—15
A 4 13 A, >
2 E: : 9 Al —46 SENSE AMPS CONTROL
AND LOGIC
A [ ]e ] BN Ao wRITE isee TRutk [ Dour
A —1o DRIVERS TABLE! o)
W it = e | M z
77—
i T ¥
Oour (]7 ] A Ag—12 i T |
oo (s o[, Sk L |
I ADDRESS ADDRESS
VCC = PIN16 DECODER DECODER
D,
GND = PINS ouTt
|
T y b DI ’
Ay A, A, AL A, A, Ag A, Ay A, CS  WE Dy
PIN NAMES TRUTH TABLE
E _ CHIPSELECT J STt SoTPUT
Ao TOAg  ADDRESS INPUTS | INPUTS | 51155 PAMILY | 21254 FAMILY MODE
WE WRITE ENABLE CS WE D Oour Doyt
On DATA INPUT i H X X H HIGH Z NOT SELECTED
Doyt _ DATA OUTPUT C L L H HIGH Z WRITE 0"
T L n H HIGH Z WRITE 1"
[ Dout Dout READ
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M2115AL, M2115A, M2125AL, M2125A

ABSOLUTE MAXIMUM RATINGS*

*COMMENT: Stresses above those listed under ““Absolute Maxi-

Temperature Under Bias. . . ........ _GSZC to +135:C mum Ratings’’ may cause permanent damage to the device. This is
Storage Temperature . .. ........... -65 Cto+150 C a stress rating only and functional operation of the device at these
All Output or Supply Voltages ~0.5V to +7V or at any other condition above those indicated in the operational
""""" ) sections of this specification is not implied. Exposure to absolute
All Input Voltages. ... .............. -0.5V to +6V maximum rating conditions for extended periods may affect device
D.C.OutputCurrent . .. .................. 20 mA reliability .
D.C. CHARACTERISTICS['?
Ve =5V £10%, Ta = -55"C to +125°C
Symbol Test Min. Typ. Max. Unit Conditions
M2115A, M2115AL Output Low _
VoLt | voltage 045 | V |loL=10mA
M2125A, M2125AL Output Low
Vv ' 4 =
oL2 Voltage 045 \ loL=5mA
ViH Input High Voltage 21 \Y
ViL Input Low Voltage 0.8 \%
e Input Low Current -0.1 -40 HA Vee = Max., Viy = 0.4V
hiy Input High Current 0.1 40 MA Vce = Max., Viy =4.5V
M2115A, M2115AL Output Leakage
| ! . = . =4.
CEX Current 0.1 100 UA Vce = Max., VouyTt = 4.5V
M2125A, M2125AL Output Leakage
1 . = . =0. .
llorel Current (High 2) 0.1 50 | WA | Vgg=Max., Vout = 0.5V/2.4V
M2125A, M2125AL Current Short
lacl3] ' _ =
0s Circuit to Ground 100 mA Vee = Max.
M2115A, M2115AL Output High _
VoH Voltage 24 \Y loy =-3.2mA
lect M2115AL, M2125AL Power Supply 60 75 mA All Inputs Grounded, Output
Current Open
M2115A, M2125A P, |
lec ower Supply 100 125 mA All Inputs Grounded, Output
Current Open
NOTES:

1. The operating ambient temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a 2-minute
warmup. Typical thermal resistance values of the package at maximum temperature are:

2. Typical limits are at Vg =5V, Tpa = +25°C and maximum loading.

0 4A (@ 400 fppy air flow) = 45°C/W
0y (still air) = 60°C/W
04c = 25°C/W

3. Duration of short circuit current should not exceed 1 second.
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M2115AL, M2115A, M2125AL, M2125A

M2115AL, M2115A A.C. CHARACTERISTICS!"2 v =5V +10%, Ta=-55°C to +125°C
READ CYCLE

Symbol Test M2115AL Limits M2115A Limits Units
Min. Typ. Max. Min. Typ. Max.
tacs Chip Select Time 5 45 5 45 ns
tRecs Chip Select Recovery Time 50 35 ns
taa Address Access Time 40 75 35 55 ns
tou Previous Read Data Valid After Change of 10 10 ns
Address
WRITE CYCLE
Symbol Test Min. Typ. Max. Min. Typ. Max. Units
tws Write Enable Time 45 35 ns
twR Write Recovery Time 0 50 0 35 ns
tw Write Pulse Width 55 10 40 10 ns
twsD Data Setup Time Prior to Write 5 -5 5 -5 ns
tWHD Data Hold Time After Write 5 0 5 0 ns
twsA Address Setup Time 15 0 5 0 ns
tWHA Address Hold Time 5 0 5 0 ns
twscs Chip Select Setup Time 5 0 5 0 ns
twHCS Chip Select Hold Time 5 (0] 5 0 ns

A.C. TEST CONDITIONS

30002

M2115A
Dour
60052 30pF . —
SCOPE AND asves  \ /
JG) o A e
= GND'l_ > = 10ns > = —10ns
READ CYCLE WRITE CYCLE
|
cs \ Z
Ag-Ag X i
|
|
A = X Ya
|
Din
DBout DATA VALID

WE

PROPAGATION DELAY FROM CHIP SELECT

}‘ tacs ” |- ‘Rcs"

(ALL ABOVE MEASUREMENTS REFERENCED TO 1.5V)
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M2115AL, M2115A, M2125AL, M2125A

M2125AL, M2125A A.C. CHARACTERISTICS!"2 v =5V £10%, Tp = -55°C to +125°C

READ CYCLE

M2125AL Limits M2125A Limits .
Symbol Test Min. Typ. Max. Min. Typ. Max. Units
tacs Chip Select Time 5 45 5 45 ns
tzRreCs Chip Select to HIGH Z 50 35 ns
taa Address Access Time 40 75 25 55 ns

Previous Read Data Valid After Change of

ton Address 10 10 ns

WRITE CYCLE

Symbol Test Min. Typ. Max. Min. Typ. Max. Units
tzws Write Enable to HIGH 2 45 35 ns
twRr Write Recovery Time 0 50 0 35 ns
tw Write Pulse Width 55 10 40 10 ns
tWsD Data Setup Time Prior to Write 5 -5 5 -5 ns
twHD Data Hold Time After Write 5 0 5 0 ns
twsa Address Setup Time 15 0 5 0 ns
tWHA Address Hold Time 5 0 5 (0] ns
twscs Chip Select Setup Time 5 0 5 0 ns
twHCS Chip Select Hold Time 5 0 5 0 ns
A.C. TEST CONDITIONS ALL INPUT PULSES
45V Pyt
51002
M2125A TND = 10 - < 10ns
DOUT - - " k
3009 30pF
Lo -~ -
1G) 3.5Vpp ¢ )
N o - 90%
= D= e = 10ms —> = 10ns
READ CYCLE WRITE CYCLE

|
X
|

