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PART NUMBER INDEX

PART PART PART
NUMBER PAGE NUMBER PAGE NUMBER PAGE
AY-3-1015D .................. 7-4 ER1451 ..., 3-8 RA-3-9600................... 9-51
AY-3-1270 .......cceeinnnnn. 7-32 ER2051.............. 3-14, 10-48
AY-3-1350 ...l 5-22 ER2051IR ........... 3-14, 10-48 RO9128B/C/D .............. 2-28
AY-3-2012 ................. 10-22 ER2051HR .......... 3-14, 10-48 RO9160............cvvnnnn. 2-39
AY-3-4502 ................... 2-42 ER20585 ...t 3-17 RO9256............cccvvvis 2-31
AY-3-8211 ...l 10-4 ER2055IR .............ooeis 3-17 RO9432B/C/D .............. 2-12
AY-3-8470 .................o. 7-42 ER2055HR .................. 3-17 RO9433B/C/D .............. 2-14
AY-3-8475 .............. ... 7-48 ER2810IR ................... 3-28 RO9464B/C/D .............. 2-22
AY-3-8500...........ccunnee. 9-60 ER2810HR .................. 3-28 RO9464AB/AC/AD ......... 2-22
AY-3-8500-1................. 9-60 ER3400............ccoennn. 3-22 RO9508...........ccevvinnn 2-34
AY-3-8603 .................e. 9-64 ER3400l/IR.................. 3-22 RO9580..........ccvvvinnnnn 2-37
AY-3-8605 ................... 9-65 ER3400HR .................. 3-22 RO9864B/C/D .............. 2-25
AY-3-8606 ................... 9-66 ER5304 ....................l. 3-48 RO9864AB/AC/AD ......... 2-25
AY-3-8607 ...........oennnnn. 9-68 ER5716 ... 3-32
AY-3-8610 ................... 9-70 ER5716IR ................... 3-32 RO-3-2513 .................. 2-54
AY-3-8765 ................el 9-72 ERS5716HR .................. 3-32 RO-3-9316A/B/C ............ 2-4
AY-3-8900 ................... 9-43 ER5816...........ccviiiil 3-36 RO-3-9316HR................ 2-4
AY-3-8900-1................. 9-43 ER5816IR ................... 3-36 RO-3-9332A/B/C ............ 2-7
AY-3-8910 ............ 5-14, 9-56 ER5816HR .................. 3-36 RO-3-9332HR................ 2-7
AY-3-8912............ 5-14, 9-56 ER5901 ...t 3-20 RO-3-9333B/C.............. 2-10
AY-3-8913 ............ 5-14, 9-56 ER5901IR ................... 3-20 RO-3-9333HR............... 2-10
AY-3-8915 ...l 9-57 ER5901HR .................. 3-20 RO-3-9364B/C.............. 2-16
AY-3-9400 ................... 6-18 ER5916 ............ceeeil. 3-41 RO-3-9364HR............... 2-16
AY-3-9410 .............eeee. 6-18 ER5916IR ................... 3-41 RO-3-9365B/C.............. 2-19
AY-3-9710 ...l 9-28 ER5916HR .................. 3-41 RO-3-9502 .................. 9-46
AY-3-9735 ...l 9-33 RO-3-9503 .................. 9-49
AY-3-9900 ................... 6-22 LAO3... ..o 8-3 RO-3-9504 ........... 2-32, 9-54
LAOS ... 8-3
AY-5-8105................. 10-44 LA10 ... 8-3 SFD2000 ..........cevvennnn. 5-15
AY-5-8116 ................... 7-13 LAIS ... 8-3
AY-5-8116T ................. 7-13 LA20.......ooiiii 8-3 SP0232 ........cceiiiiiii. 5-9
AY-5-8136 ................... 7-13 SP0250 .........c.oeviiiint. 5-12
AY-5-8136T ................. 7-13 PFD SYSTEMS ........... 4-138 SP0256 .............cooinal 5-5
AY-5-9151A/B................ 6-4 SP0256-AL2.................. 5-9
AY-5-9152/B ................. 6-4 PIC16C55 ................... 4-62
AY-5-9153A/B................ 6-4 PIC16C63 ................. 4-110 SPRO0O............coeninn. 5-9
AY-5-9154A .................. 6-4 PIC1650-020 .............. 10-33 SPRO16...................... 2-64
AY-5-9158 ................... 6-11 PIC1650-536 ................ 9-15 SPRO32.........cceeviininn. 2-70
AY-5-9559 ................... 6-14 PIC1650A ............... 4-4,9-9 SPR128..........ccvvvvienn. 2-73
PIC1650XT ........ocvvvtnnn 4-16
CKB3300.........cvvnvnnnn. 7-18 PIC1654 ..................... 4-28 TELEVIEW SYSTEM ........ 9-4
PIC1655A ................... 4-38
CP1610............ccennee. 9-22 PIC1655XT ....ovvviiiinnnnn 4-50 TZ-2001 .....coovvieiinnnen. 6-30
PIC1656 ..............eennnn 4-72 TZ-2002 .......cccvvviinnnn 6-30
CT2010.......evvvinnnn 10-27 PIC1664 ..................... 4-96 TZ-2003 .......ccvveinnnnn. 6-30
CT2017 ... 10-29 PIC1665................... 4-121
PIC1670 ...........coinnit 4-85 VSM2032........c.eeeinet. 5-10
ECONOMEGAIII........... 10-8
ECONOMEGAIIV......... 10-19 PICAL ..o, 4-32
ERO082................ceete 3-5 PICESIl................... 4-134
ER1400.............. 3-11,10-33
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PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Read Only Memories
RO-3-9316A/B/C 2-4
16K ROM 16,384 bits organized 2048 x 8
RO-3-9316HR 2-4
RO-3-9332A/B/C 2-7
RO-3-9332HR 2.7
RO-3-9333B/C 2-10
32K ROM 32,768 bits organized 4096 x 8
RO-3-9333HR 2-10
RO9432B/C/D 2-12
RO9433B/C/D 2-14
RO-3-9364B/C 2-16
RO-3-9364HR 2-16
RO-3-9365B/C 2-19
64K ROM 65,536 bits organized 8192 x 8 RO9464B/C/D 2-22
RO9464AB/AC/AD 2-22
RO9864B/C/D 225
RO9864AB/AC/AD 2-25
128K ROM 131,072 bits organized 16,384 x 8 RO9128B/C/D 2-28
256K ROM 262,144 bits organized 32,768 x 8 RO9256 2-31
20K CARTRIDGE | 20,480 bits organized 2048 x 10 RO-3-9504 232
40K CARTRIDGE | 40,960 bits organized 4096 x 10 RO9508 234
80K ngLR'DGE 81,920 bits organized 8192 x 10 RO9580 2.37
10K G 'DCF [ 163,840 bits organized 16,384 x 10 RO9160 239
Keyboard Encoder
CAPACITIVE 4,592 bits organized as 112 keys x 4 modes x 10 bits, plus 112 bits for
KEYBOARD AY-3-4592 2-42
ENCODER internal programing of function keys
Character Generators
CHARACTER 2,560 bits organized a 64-5 x 8 characters RO-3-2513 2-54
GENERATOR 16,384 bits organized as 2048-8 bit words RO-3-9316CGII 2-59
Speech ROMs
SERIAL 16,384 bits organized 2048 x 8 SPRO16 2-64
SPEECH 32,768 bits organized 4096 x 8 SPR032 2-70
ROM 131,072 bits organized 16K x 8 SPR128 273




ANVM 3

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Electrically Alterable Non-Volatile Memory
82 BIT EAROM 82 bits organized 82 x 1 ER0082 3-5
700 BIT .
SERIAL EAROM 700 bits organized 50 x 14 ER1451 3-8
1400 BIT .
SERIAL EAROM 1400 bits organized 100 x 14 ER1400 3-11
ER2051 3-14
512 BIT EAROM 512 bits organized 32 x 16 ER2051IR 3-14
ER2051HR 3-14
ER2055 3-17
512 BIT EAROM 512 bits organized 64 x 8 ER2055IR 3-17
ER2055HR 3-17
ER5901 3-20
1K N-CHANNEL .
EEPROM 1K bits orgamized 128 x 8 ER5901IR 3-20
ER5901HR 3-20
ER3400 3-22
4096 BIT EAROM 4096 bits organized 1024 x 4 ER34001/IR 3-22
ER3400HR 3-22
ER2810IR 3-28
8192 BIT EAROM 8192 bits organized 2048 x 4
ER2810HR 3-28
ER5716 3-32
TEKN-CHAMIEL | 16K bits organized 2048 x 8 ERSTI6IR 332
ER5716HR 3-32
ER5816 3-36
WORD ALTERABLE
16K BIT EEPROM Electrically word alterable 16K bits organized 2048 x 8, 5V operation in read mode ER5816IR 3-36
ER5816HR 3-36
ER5916 3-41
V%SECB’I':‘.LQEE;:‘OB;E Electrically word alterable 16K bits organized 2048 x 8, 5V operation in all modes ER5916IR 3-41
ER5916HR 3-41
Non-Volatile Static RAM
4K N-CHANNEL
NON-VOLATILE 4K bits organized 512 x 8 ER5304 3-48
STATIC RAM

| L R R e R




Microcomputer 4

SYSTEM

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
PIC Series
PIC1650A 4-4
PIC1650XT 4-16
PIC1654 4-28
The PIC1650 series of microcomputers contain RAM 1/0 and a central processing PIC1655A 4-38
MICROCOMPUTER unit as well as a customer defined ROM to specify overall functional characteristics
of the device PIC1655XT 4-50
PIC16C55 4-62
PIC1656 4-72
PIC1670 4-85
PIC Development Series
8BIT PIC1664 4-96
DEVELOPMENT PIC microcomputer without ROM and with addition of a HALT pin. PIC16C63 4-110
MICROCOMPUTER PIC1665 2121
PICAL/PICES II
PIC ASSEMBLER | Converts symbolic source programs for PIC series into object code PICAL 4-132
PIC DEVELOPMENT In-circuit emulation and debug system—stand alone or peripheral. PICES I 4-134

PIC Field Demo Systems

1-6

PIC FIELD DEMO | Contains PIC microcomputer, PROMs and provisions for on-board RC oscillator or PFD 4-138
SYSTEMS external clock Systems
A d i 5
PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Speech Synthesis
SP0256 5-5
™
NA;.'E’:E?_P Natural speech, stand alone operation, wide operating voltage, expandable ROM, $P0256-AL2 S-9
PROCESSOR | Simple interface. $P0232 5-9
SPR000 5-9
VOICE SYNTHESIS | Complete speech system, 16 seconds of speech, custom vocabularies, simple VSM2032 5-10
MODULE interface, 5V operation
SPEECH High quality speech, programmable filter, 5V operation, simple interface, double $P0250 5-12
SYNTHESIZER buffered input.
SPEECH FIELD
DEVELOPMENT 5V operation, expandable EPROM, multiple speech synthesis, on-board oscillator. SFD2000 5-15
BOARD
Sound Generation
AY-3-8910 5-18
PROGSROZ":"‘SABLE Full software control, 5V operation, simple interface, triple analog output, general AY-3-8912 5-18
GENERATOR purpose /0O ports.
AY-3-8913 5-18
TUNES Produces musical tunes from pre-programmed microcomputer AY-3-1350 5-24
SYNTHESIZER pre-prog P




Telephony 6

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Dialers

AY-5-9151A/B 6-4

PYELEPHONE | Converts pushbution input to rotary dial pul AvSoi2/Bl 64

onverts pushbutton input to rotary dial pulses.

DIALERS P P Y P AY-5-9153A/B 6-4

AY-5-9154A 6-4

Loop %‘li?_g:NECT Pushbutton-rotary dial converter with re-dial. AY-5-9158 6-11

MULTI-FREQUENCY | Dialer with dual tone. AY-5-9559 614
Multi-Frequency Generators

DUAL TONE AY-3-9400 6-18

MULTI-FREQUENCY | Generates DTMF/tone telephone frequencies.

GENERATORS AY-3-9410 6-18
Code Conversion

CODEC Duplex Delta-Sigma/PCM converter. I AY-3-9900 6-22
Programmable Dialers

PROGRAMMABLE TZ-2001 6-30

MlC?é)':g&bgF;‘LETER Single chip microcomputer pre-programmed for in-telephone applications. TZ-2002 6-30

DIALERS TZ-2003 6-30

Dat c I t-
‘ PART - PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
UAR/T Devices
UAR/T Complete 5-8 bit receiver/transmitter interface. AY-3-1015D 7-4
AY-5-8116 7-13
DUAL BAUD . AY-5-8116T 7-13
RATE GENERATORS 16 Frequency, UART/USRT compatible. AV56136 13
AY-5-8136 T 7-13
Clocks
4 DIGIT 12/24 Hour clock, 24 hour alarm, sleep timer, battery standb: CK3300 7-18
CLOCK RADIO g » sleep timer, battery Y-
Appliances
THE?RISIC.)I'GETER Digital thermometer and temperature controller. AY-3-1270 7-32
Remote Control
RE%%LZ&%N&%OL 256 Command PCM infrared transmitter. AY-3-8470 7-42
REMCR’E(E:E(‘}SE‘; ROL 256 Command PCM infrared receiver. AY-3-8475 7-48




ULASs

PART PAGE

FUNCTION DESCRIPTION NUMBER | NUMBER

Uncommitted Logic Arrays

LAO3 8-3

LAOS 8-3
HIGH SPEED CMOS
SNCSOMMITgEg Single mask, 5ns gate delay, single supply voltage, CMOS technology, LA10

8-3

on-chip power-on reset. -
LOGIC ARRAYS LATS 8-3
LA20 8-3

Video 9

FUNCTION DESCRIPTION PART PAGE

NUMBER NUMBER

Video Display
i | o
PIC1650A 9-9
TELEVIEW sysTEm| The Teleview system is a powerful system to display information on a TV receiver. PIC1650-536 9-15
It can store data from either telephone lines or TV RF signal information. AY-3.9710 928
AY-3-9735 9-33
Video Graphics
intormaion | _9-42
CP1610 9-22
AY-3-8900 9-43
AY-3-8900-1 9-43
RO-3-9502 9-46
PERSONAL The 8900 system Is a programable video display system, capable of detailed graphics RO-3-9503 9-49
TERMINAL definition and manipulation RO-3-9600 9-51
RO-3-9504 9-54
AY-3-8910 9-56
AY-3-8912 9-56
AY-3-8913 9-56
AY-3-8915 9-57

Video Games

. AY-3-8500 9-60
BALL & PADDLE Six selectable games for one or two players, with vertical paddie motion AY-3-8500-1 9-60

: . . . _— General
8600 SERIES The 8600 series games consist of a set of single chip TV game integrated circuits. Information 9-63
ROADRACE One or two player games where racing skill in “traffic” generates the highest score. AY-3-8603 9-64
WARFARE One or two player games featuring subs, destroyers, cargo ships, and spaceships. AY-3-8605 9-65
WIPEOUT tC:]ne or two player games where players “wipe out” objects by controlling a ball in AY-3-8606 9-66

e play area.

Sgg&g‘gf Twelve games for one or two players using external photocell rifles for shooting. AY-3-8607 9-68
SUPERSPORT Ten selectable games for one or two players, with vertical and horizontal AY-3-8610 9.70

paddle motion.

MOTOR CYCLE One player cycle game with variable skill selection. AY-3-8765 9-72




Tuning 1

PART PAGE
FUNCTION DESCRIPTION NUMBER NUMBER
Television
ECONOMEGA IIA
DIGITAL TUNING | Provides electronic control of a varactor tuned TV from keyboard entry. AY-3-8211 10-4
SYSTEM
FREQUENCY
LOCKED LOOP Provides frequency locked loop tuning in radio, TV applications. Economega lll 10-8
TUNING SYSTEMS
PHASED LOCKED EconomegalV|  10-19
= 10-!
LO(s)YPs‘[rUEt:;NG Provides PLL frequency synthesis for color TV tuning. AY-3-2012 0-22
SYNTHESIZER Cr2010 10-27
CcT2017 10-29
PHASED LOCKED P1C1650-02 10-3:
LOOP TV TUNING | Provides control and interface for PLL television tuning C1650-020 3
SYSTEM CONTROL ER1400 10-33
Synthesizer/Counter
FREQUENCY
SYNTHESIZER/ Provides a time base for frequency synthesizer counting. AY-5-8105 10-44
COUNTER
EAROM
ER2051 10-48
512 BIT EAROM 512 bits organized 32 x 16. ER2051 IR 10-48
ER2051 HR 10-48
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ROM 2

Read Only Memories
Keyboard Encoder 2-41
Character Generators 2-53
Speech ROMs 2-63

- PAGE
FUNCTION DESCRIPTION NUMBER
Read Only Memoﬂes
: - HO-3-9316A/B/C 2.4
16K ROM 16,384 bi ized 2048 x 8 -
384 bits orgam;s 204 X RO-3-8376HR "
‘BO-3-93324/B/C KX
| RO-3-9332HR X
32K ROM 32,768 bits organized 4096 x & RO-3-93338/C 210
+ 'S
) ks . | RO-3-9333HR 210
ROY432B/C/D . 212
ROS4338/C/D 2-14
RO-3-93648/C 2-18
ROW-9864HR | 2-16
. 1 RO-3-93658/C 219
64K ROM 65,536 bits.organized 8192 x 8 . | RosasaB/C/D 2-22
o ’ RO9464AB/AC/AD 2-22
ROYBE4B/C/D 228
. . ) | RO98B4AB/AC/AD |  2-25
128K ROM 181,072 bits organized 16,384 x 8 . - . | rostzes/crp 2-28
256K ROM 262,144 bits organized 82,768 x 8 ; | Ro9sBs 231
20K CARTIIDGE 1 20,480 bits organized 2048 x 10 A . | Ro-a-s04 232
40K CARTRIDGE | 40,960 bits organized 4096 x 10 : " 1 noesos. - | 234
. Lo - s
S0K CARTRIDGE | 51,920 bits organized 8192 x 10 \ - ‘] rossso
160K CARYIIDGE 1 163,840 bits organized 16,384 x 10 L ROSTE0
Keyboard Enéoder
?{gggmg 4,592 bits argamzed as 112 keys x 4 modes x 10, bu!s plus 112 bits for ] AY-3-4502 2_42
ENCODER internal programmg of function keys X
B} b _* . " Character Generators
CHARAGTER 2,560 bits organized a 84-5 x 8 characters ) ) RO-3-2513 . é&‘
GENERATOR | 15,384 bits organized as 2048-8 bit words ) ., | no-s-s318C0MH 259
o Speech ROMs.
. SERAL 16,384 bits organized 2048 x 8 ‘ SPROTS | 264
- 'SPEECH 32,768 bits organized 4096 x 8 I ) SPRO32 ) 2-70
ROM 131,072 bits organized 16K x & ' SPR1Z8 s
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* " FUNCTION

Read Only Memories

DESCRIPTION

PART
NUMBER

S PAGE
i quum .

[ 16K ROM.

16,384 bits organized 2048 x 8

HO-3-9316A/B/C

‘RO-3-9316HR

'| 52,788 vits organized 4096 x8.

HD-3-9332A/B/G

"RO-3-9332HR

RO-3-9330B/C

T Ro-s-eamnr -

-RO84328/C/D

- ROS433B/C/D -

65,536 bits organized 8162 x8

S H

RO-3-9364B/C

|} #O-3.9364HA

. RO-3-93658/C |,

"ROS464B/C/D .

ROY4GAAB/ACIAD

" I rosseasic/5

‘RO9SC4ABIACIAD |-« & \

'} 431,072 bits orgariized 16,884 X8

262,144 bits orgariized 32.768 X8 -

ROGI2AB/CD

“|'20480 bits organized 2048 x 10

40,980 bits orgarized 433‘9€x1q o

81,920 bifs organized 8162 x 10~

163,840 bits orgéiiized 16,884 x 10

>
oc
(=}
=
i
=
e
=
o
[==]
<T
)
oc




GENERAL RO-3-9316A/B/C
INSTRUMENT RO-3-9316 HR

16,384 Bit Static Read Only Memory

FEATURES
# 2048 x 8 Organization — Ideal for Microprocessor PIN CONFIGURATION
= Memory Systems 24 LEAD DUAL IN LINE
(=] m Single +5 Volt Supply
uz_‘ B TTL Compatible — All Inputs and Outputs Y”J'"
F=l m Static Operation — No Clocks Required Arger 2 gv“ (+8V)
SRl ® 850ns Maximum Access Time: RO-3-9316A pot= s bod o
= ® 450ns Maximum Access Time: RO-3-93168 = 21 D css
o =B 350ns Maximum Access Time: RO-3-9316C A3 s 20 fcst
E: B Three-State Outputs — Under the Control of Three A2Q 6 19 D A10
u Mask-Programable Chip Select Inputs to Simplify Memory :;E ; :: g::’
Expansion od e 1w hor
= Totally Automated Custom Programing 020 10 15 B o6
B8 Zener Protected Inputs 03] 1 14 Dos
B Glass Passivation Protection GNDO 12 1304
8 Pin Compatible With 2716 16K EPROM
DESCRIPTION
The General Instrument RO-3-9316 is a 16,384 static Read Only
Memory organized as 2048 8-bit words and is ideally suited for
microprocessor memory applications. Fabricated in the General
Instrument N-Channel lon Implant process to enable operation
from a single +5 Volt power supply, the RO-3-9316 offers the best
combination of high performance, large bit storage and simple
interfacing.
BLOCK DIAGRAM Vfc GND
AO oi
Al 02
A2 03
a3 ADDRESS ADDRESS MEmoRY ouTPUT o
2‘; guLedl DECODE R BUFFERS 82
A6 o7
A7 > 08
A8
A9
A0
csi CHIP
cs2 SELECT SELECT
cs3 BUFFERS DECODE




[ RO-3-9316A/B/C 8 RO-3-9316HR | INsTRONERT J

ELECTRICAL CHARACTERISTICS

Maximum Ratings* * Exceeding these ratings could cause permanent dam-

age to the device. This is a stress rating only and func-
Vee and input voltages (with respectto GND) . . . . —0.3V to +8.0V tional operation of this device at these conditions is not
Storage Temperature . . . . . . . . . ... .. —65°C to +150°C implied—operating ranges are specified in Standard

Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Standard Conditions (unless otherwise noted) Data labeled “typical” is presented for design guidance
only and is not guaranteed.
Vec=+5 Volts 5%

Operating Temperature (T,) = 0°C to +70°C (HR: T, = —55°C to +125°C) E
Output Loading: One TTL load, C TotaL= 100pf g
RO-3-9316A/B/C m RO-3-9316HR uE"
Characteristic Sym Min Typ** Max Units Conditions >
=
DC CHARACTERISTICS o
Address, Chip Select 2
Inputs g___—‘
Logic “1” Vin 2 - - v
Logic “0” Vi - — 08 v
Leakage Iy — — 10 pA
Data Outputs
Logic “1” Vou 24 — — v lon = —100uA
Logic “0” Voo — - 0.4 v lop =1.6mA
Leakage ho - - 10 kA
Power Supply Current
RO-3-9316A lee - 50 85 mA Outputs open
RO-3-9316B lce - 65 115 mA Outputs open
RO-3-9316C lcc — — 125 mA Outputs open
RO-3-9316A ® RO-3-9316AHR
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time tc 800 - - ns
Capacitance C, — 5 8 pf F=1MHz
C, -_ 8 10 pf F = 1MHz; RO-3-9316AHR only
Data Outputs
Access Time tacc - 600 850 ns
Chip Select Response Time tR — 200 300 ns
Capacitance Co - 8 10 pf F=1MHz
RO-3-9316B m RO-3-9316BHR
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time te 400 - - ns
Capacitance C, — 5 8 pf F = 1MHz
C, — 8 10 pf F = 1MHz; RO-3-9316BHR only
Data Outputs
Access Time tace - 350 450 ns
Chip Select Response Time ta - 100 200 ns
Capacitance Co — 8 10 pf F=1MHz
RO-3-9316C m RO-3-9316CHR
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time tc 300 ot - ns
Capacitance C, — 5 8 pf F=1MHz
c, — 8 10 pf F = 1MHz; RO-3-9316CHR only
Data Outputs
Access Time tacc — 250 350 ns
Chip Select Response Time tp — 100 200 ns
Capacitance Co — 8 10 pf F=1MHz

**Typical Values are at +25°C and nominal voltages
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lNS&%ﬁ% RO-3-9316A/B/C m RO-3-9316HR

TYPICAL SYSTEM APPLICATION

A complete system of 16K words of ROM (8 bits/word) is easily CHIP SELECT TABLE
obtained without any external address decoding by making use
of programable chip select features and by wiring the outputs of DEVICE
eight different RO-3-9316 as shown in the figure below. cs3 cs2 | cs1 SELECTED
o 3} [o] 16K0
s} o 1 16K 1
o 1 0 16K2
o] 1 1 16K3
1 o [} 16K4
1 o] 1 16K5
; 1 1 o] 16K6
(=]
1 1 16K7
= 1
i
= ,/
e
=
D ADDRESS BUS
(AO—-AI0)
2 CHIP SELECT BUS* ° .
hre (CS3-Cs))
o
000 001 010 011 100 101 110 m
RO-3-9316 RO-3-9316 RO-3-9316 RO-3-9316 RO-3-9316 RO-3-9316 RO-3-9316 RO-3-9316
16K 161K 16 2K 16 3K 16 4K 16 5K 16 6K 16 7K
OUTPUT BUS
(0 - 0g)
* UTILIZED AS ADDRESSES A, -A;3
TIMING DIAGRAMS
tC
ADDRESS i i Vin
INPUTS
e Vo
tace |
DATA 22
OUTPUTS 6

ACCESS TIME (ADDRESS TO OUTPUT—CHIP SELECTED)

CHIP —NoT SELECTED NOT VIH
SELECT  s¢| ECTED (AS PROGRAM ED) SELECTED
INPUTS - Vi

tr tg

‘ OUTPUTS N ouTPUTS 2.2
HIGH
IMPEDANCE 8

VALID
CHIP SELECT RESPONSE TIME (ADDRESS INPUTS STABLE)

DATA OUTPUTS
OUTPUTS "HiGH IMPEDANCE
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RO-3-9332A/B/C
RO-3-9332HR

32,768 Bit Static Read Only Memory

FEATURES

B 4096 x 8 Organization — ldeal for Microprocessor Memory
Systems

| Single +5 Volt Supply

® TTL Compatible — All Inputs and Outputs

® Static Operation — No Clocks Required

® 850ns Maximum Access Time: RO-3-9332A

PIN CONFIGURATION
24 LEAD DUAL IN LINE

B 450ns Maximum Access Time: RO-3-9332B Top View
8 350ns Maximum Access Time: RO-3-9332C arder Y 2¢hvec sy
® Three-State Outputs — Under the Control of Two Mask- as 2 23 D A8
Programable Chip Select Inputs to Simplify Memory AsQ 3 22 0 A9
Expansion Adl] 4 21 Ocs2
. . A s 20 O cs1
Totally Automated Custom Programing a2d s 19 B at0
® Zener Protected Inputs ad 7 18 O AN
B Glass Passivation Protection Aol 8 17 pos
B Pin Compatible With 2532 EPROM 01g e 16 por
B Extended Temperature Ranges 02 10 15 [ 06
o3 n 14 0os
DESCRIPTION anod 12 13 Qos
The General Instrument RO-3-9332 is a 32,768 static Read Only
Memory organized as 4096 eight bit words and is ideally suited for
microprocessor memory applications. Fabricated in the General
Instrument N-Channel lon Implant process to enable operation
from a single +5 Volt power supply, the RO-3-9332 offers the best
combination of high performance, large bit storage, and simple
interfacing of any MOS Read-Only Memory available today.
BLOCK DIAGRAM
Vee GND
AO > Ol
Al > 02
A2 > 03
A3 > 04
ADDRESS ADDRESS MEMORY OUTPUT S
A4 INPUT e MATRIX BUFFERS 05
A5 BUFFERS 4096 X 8 > 06
A6 > 07
A7 > 08
A8
A9
A0 N
All
cst CHIP CHIP
cs2 SELECT SELECT
INPUT DECODE
BUFFERS
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nsEOGERE | RO-3-9332A/B/C W RO-3-9332HR
ELECTRICAL CHARACTERISTICS

Maximum Ratings *

Vce and input voltages (with respectto GND) . . . . —0.3V to +8.0V * Exceeding these ratings could cause permanent dam-
Storage Temperature e —65°C to +150°C age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standara

Standard Conditions (unless otherwise noted) ! g
Conditions. Exposure to absolute maximum rating con-

Vee = +5 Volts £10% ditions for extended periods may affect device reliability.
Operating Temperature (TA =0°C to +70°C Data labeled “typical” is presented for design guidance
> (HR: T, = —55°C to +125°C) only and is not guaranteed.
% Output Loading: Two TTL Loads, C. TotaL = 100pf
E RO-3-9332A/B ®m RO-3-9332HR
E Characteristic Sym Min Typ** Max Units Conditions
E‘ DC CHARACTERISTICS
o Address, Chip Select
= Inputs
% Logic “1" Vin 2 - — \
Logic “0” Vi — - 0.8 v
Leakage I, — — 10 uA
Data Outputs
Logic 1 Vou 2.4 — — \ lon = —200uA
Logic 0 Voo — — 0.4 \ lo, = 3.2mA
Leakage lio — - 10 uA
Power Supply Current
RO-3-9332A lcc — - 80 mA Outputs open
RO-3-9332BHR lec — - 125 mA Outputs open
RO-3-9332C lee — - 140 mA Outputs open
RO-3-9332A
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time te 800 — — ns
Capacitance C, — 5 8 pf F=1MHz
Data Outputs
Access Time tace - 600 850 ns Vou = 2.20V*
Chip Select Response Time Tg — 200 300 ns
Capacitance Co — 8 10 pf F=1MHz
RO-3-9332B ® RO-3-9332BHR
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time tc 450 — — ns
Capacitance C, - 5 8 pf F=1MHz
C, —_ 8 10 pf F = 1MHz; RO-3-9332BHR only
Data Outputs .
Access Time tacc — 350 450 ns Von =220V
Chip Select Response Time tr —_ 100 200 ns
Capacitance Co - 8 10 pf F=1MHz
RO-3-9332C
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time tc 300 — — ns
Capacitance C, —_ 5 8 pf F=1MHz
Data Outputs
Access Time tacc — 250 350 ns
Chip Select Response Time tg — 100 200 ns
Capacitance Co — 8 10 pf F=1MHz

*See Timing Diagram
"*Typical Values are at +25° C and nominal voltages
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RO-3-9332A/B/C ® RO-3-9332HR

INSTROMERT

TIMING DIAGRAMS

te
ADDRESS ><‘ ><‘ “Vin
INPUTS
k ML
tace |
DATA 22
OUTPUTS 6

ACCESS TIME (ADDRESS TO OUTPUT—CHIP SELECTED)

seohie T SELECTED NOT. Vin

SELECT  SeLECTED (AS PROGRAMED) SELECTED
th = tr

OUTPUTS outpPuts 2.2

VALID

DATA OUTPUTS
OUTPUTS "HiGH IMPEDANCE HIGH 6
IMPEDANCE ~ *

CHIP SELECT RESPONSE TIME (ADDRESS INPUTS STABLE)
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RO9333B/C
RO9333HR

32,768 Bit Static Read Only Memory

FEATURES

B 4096 x 8 Organization — Ideal for Microprocessor Memory PIN CONFIGURATION
Systems 24 LEAD DUAL IN LINE

B Single +5 Volit Supply

B TTL Compatible — All Inputs and Outputs

B Static Operation — No Clocks Required

B Pin Compatible With 2732 EPROM

B 450ns Maximum Access Time: RO-3-9333B Top View

® 350ns Maximum Accent Time: RO-3-9333C Aoy

m Extended Temperature Range

B Three State Outputs — Under the Control of Two Mask- Asd]
Programable Chip Select Inputs to Simplify Memory A
Expansion A3Qg

B Totally Automated Custom Programing

B Zener Protected Inputs 17 Hos

® Glass Passivation Protection 01 16 Qo7

02d 10 15 06

DESCRIPTION g 1 14 05

GNo O 12 13 Do4
The General Instrument RO-3-9333 is a 32,768 bit static Read
Only Memory organized as 4096 eight bit words and is ideally
suited for microprocessor memory applications. Fabricated in
the General Instrument N-Channel lon Implant process to enable
operation from a single +5 Volt power supply, the RO-3-9333

~
=

P Vee (+5V)
23 D A8

22 O A9

21 O A1t

g cst

19 [J A10

18 [ Cs2

>
[ =
(o]
=
wJ
=
=
=z
o
(=]
<
i
[= =4

©e~o s ®

offers the best combination of high performance, large bit
storage, and simple interfacing of any MOS Read-Only Memory
available today.

BLOCK DIAGRAM

Vee GND

AO . > Ol

Al > > 02
A2 > 03
A3 > 04
227 e || g || e || ouur (330
AS BUFFERS 4096 X 8 > 06
A6 > 07
A7 > 08
A8 >
A9 >
A0 >

All

N

cst > CHIP CHIP
cs2 > SELECT SELECT

INPUT DECODE
BUFFERS

2-10



INSTROMERY

RO-3-9333B/C ® RO-3-9333HR

ELECTRICAL CHARACTERISTICS
Maximum Ratings *

Vcc and input voltages (with respect to GND) .
Storage Temperature

-0.3V to +8.0V
-65°C to +150°C

Standard Conditions (unless otherwise noted)
Vee = +5 Volts +10%
Operating Temperature (Ta) = 0°C to +70°C

(HR: T,=—55°C to +125°C)
Output Loading: Two TTL Loads, C. TotaL = 100pf

* . .

Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

RO-3-9333B/C ® RO-3-9333HR

Characteristic Sym Min Typ** Max Units Conditions
DC CHARACTERISTICS
Address, Chip Select
Inputs
Logic “1" Vi 2 — — v
Logic “0" Vi — - 0.8 \Y
Leakage u - - 10 KA
Data Outputs
Logic “1" Von 2.4 — - ' loy = —200uA
Logic “0" Vou - — 0.4 v lo. = 3.2mA
Leakage lo - — 10 A
Power Supply Current
RO-3-9333B lee — — 125 mA Outputs Open
RO-3-9333BHR lee - — 120 mA Outputs Open
RO-3-9333C lee - - 140 mA Outputs Open
RO-3-9333B m RO-3-9333BHR
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time te 450 — - ns
Capacitance C, - 5 8 pf F=1MHz
C, —_ 8 10 pf F = 1MHz; RO-3-9333BHR
Data Outputs only
Access Time tacc - 350 450 ns Vor=2.20v*
Chip Select Response Time tr - 100 200 ns
Capacitance Co - 8 10 pf F=1MHz
RO-3-9333C
AC CHARACTERISTICS
Address, Chip Select Inputs
Cycle Time te 300 - - ns
Capacitance C, - 5 8 pf F=1MHz
Data Outputs .
Access Time tace - 250 350 ns Vor=2.20V
Chip Select Response Time tr - 100 200 ns
Capacitance Co - 8 10 pf F = 1MHz
*See Timing Diagram
**Typical values are at +25°C and nominal voltages
TIMING DIAGRAMS
t(Z
ADDRESS i Vin cHiP SELECTED NOT Vin
INPUTS SELECT seLeCTED (AS PROGRAMED) SELECTED
k- Vi 1L
tacc 4 tR e ta
DATA 22 DATA ouTPUTS OUTPUTS outputs 22
OUTPUTS OUTPUTS "HiGH IMPEDANCE VALID HIGH 6
.6 IMPEDANCE  *
ACCESS TIME (ADDRESS TO OUTPUT—CHIP SELECTED) CHIP SELECT RESPONSE TIME (ADDRESS INPUTS STABLE)
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RO9432B/C/D PRELIMINARY INFORMATION

32,768 Bit Static Read Only Memory

FEATURES
. ® 4096 x 8 Organization . PIN CONFIGURATION
= b Fylly Static Operation—No Clocks Required 24 LEAD DUAL IN LINE
[=J® Single +5V = 10% Supply
E ® 450ns Access Time: RO94328 Top View
C—SN® 300ns Access Time: RO9432C arcfer 7 2ahivec(+sv)
PSR E 200ns Access Time: RO9432D A8 ]2 2307 A8
:1" ® |nputs and Outputs TTL Compatible As[]3 20A9
[=Jm Three State Outputs—Under the Control of Two Mask Asg 4 217 cs2/cs2
" A3[]s 203 cs1/Cs1
E: Programable Chip Select Inputs a2ds 1901 At0
[YWEES Output Drive Capability of 2 TTL Loads and 100pf agr 183 A11
el s [ ow Power Dissipation A8 170 o8
® Totally Automated Custom Programing o1Qge 16Q o7
m All Inputs Protected Against Static Charge ggg I? :f gg:
® Pin Compatible With 2532 EPROM anod 12 135 04
DESCRIPTION
The RO9432 is a 32,768 bit fully static Read Only Memory utilizing power supply with £10% supply tolerance. All inputs are TTL
MOS N-Channel Silicon Gate lon Implanted technology. It is compatible, and the three-state outputs can drive 2 standard TTL
organized 4096 words by 8 bits and operates from a single +5 Volt loads each.
BLOCK DIAGRAM
Vee GND
A0 -
Al )
A2 > o1
A3 > ) 02
Ad D= >03
\
A5 04
v ADDRESS M 7
< ADDRESS EMoRY OUTPUT
A6 Ds INPUT MATRIX BUFFERS 7 05
{ BUFFERS DECODE 4096 x 8 5
A7 ) > 06
As D > 07
A > > 08
A0 >
Al -
\
=¢ SELECT cHIP
cs2 ) SELECT
7 INPUT DECODE
BUFFER
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ELECTRICAL CHARACTERISTICS
Maximum Ratings*

INSTROMERT

RO9432B/C/D

Vcc and Input Voltages (with Respect to GND) .......... —0.5V to +7.0V * Exceeding these ratings could cause permanent dam-
Storage Temperature ...........coeveeivnneinennnnnn. —65°C to +150°C age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
Standard Conditions (unless otherwise noted): implied—operating ranges are specified in Standard
Ve = 45V + 10% Conditions. Exposure to absolute maximum rating con-
cc= L ! N N
Operating Temperature T, = 0°C to +70°C ditions forext“endfad ;ﬁnods may affect device rell‘abillty.
Output Loading: Two TTL Loads + C, ToTaL = 100pf Data Iabelled typical” is presented for design guidance
only and is not guaranteed.
DC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions
Input Low Voltage Vi —-0.5 —_ 0.8 )
Input High Voltage Viy 2 — Vee "
Input Load Current e - — 10 A Viy=01toV .
Output Low Voltage Voo - — 0.40 v loo=+3.2mA
Output High Voltage Vou 24 - Vee v lon = —200pA
Output Leakage Current lLo — — 10 MA Vour=0Vto Ve
Power Supply Current lee — — 100 mA All Inputs +5.5V ,Outputs Unloaded
AC CHARACTERISTICS RO9432B | RO9432C | R09432D
Characteristics Sym | Min| Max | Min | Max | Min| Max |Units Conditions
Address Access Time tacc | — 450 - 300 — 200 | ns
Chip Select to Output Delay Time tco — 100 -— 100 — 75 ns
Chip Deselect to Output Float Time | tpe — 75 - 75 - 75 ns
Previous Data Valid After
Address Change toy | 20 — 20 — 20 — ns
Capacltance*
Input Capacitance Cin — 7 — 7 — 7 pf T,=25°C, F=1MHz
Output Capacitance Cour| — 10 - 10 — 10 pf T,=25°C, F = 1MHz

*Not tested 100%

CONDITIONS OF TEST FOR AC CHARACTERISTICS

AC TEST CONDITIONS v,
PULL-UP
InputPulseLevels..........oooviiiiiiiiiinnnnn,
Input Rise and Fall Times
Timing Measurement Levels-
IODUY .« vttt e et e et et 1.5V Ry
Output .o 0.8V and 2.0V Vour
Qutputload ............... 2 TTL Loads +100pf (See Figure 1)
OUTPUT PAD
TIMING DIAGRAM
ADDRESS
INPUTS INVALID X VALID % INVALID
CHIP
SELECT DISABLED | ENABLED l DISABLED
INPUTS
I —-| —] ton
DATA /
OUTPUTS on -\ INVALID VALID INVALID e
IMPEDANCE t . l IMPEDANCE
ACC
DEFINITIONS

Access Time, Tpcc

valid Address and the corresponding Data Out.
Output Hold Delay, Toy

change that the previous data remains valid.

Access time 1s the maximum time between the application ofa

Output hold delay is the minimum time after an Address

Output Enable Time, Teo
Output enable time is the maximum delay between Chip
Selects becoming true and Output Data becoming valid.
Output Disable Time, Tpe
Output disable time 1s the delay between Chip Selects becom-
ing false and output stages going to the high impedance state.
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RO9433B/C/D PRELIMINARY INFORMATION

32,768 Bit Static Read Only Memory

FEATURES
- ® 4096 x 8 Organization PIN CONFIGURATION
= L Fglly Static Operation—No Clocks Required 24 LEAD DUAL IN LINE
g ® Single +5V + 10% Supply Ton View
vl ® 450ns Access Time: RO9433B =
F=3 m 300ns Access Time: RO9433C g ol
> 200ns Access Time: RO9433D a5 da 2P Ao
-~ ® Inputs and Outputs TTL Compatibie A4 4 210 An
=2 m Three State Outputs—Under the Control of Two Mask A3 Os 20 cs1/CsT
E Programable Chip Select Inputs A2 (6 P A0
[rill = Output Drive Capability of 2 TTL Loads and 100pf " E; I g gea/osz
8 Low Power Dissipation o1 e 160 o7
® Totally Automated Custom Programing 02 10 150 o6
® All Inputs Protected Against Static Charge 03 11 140 os
®8 Pin Compatible With 2732 EPROM GND 12 3P o4
DESCRIPTION
The RO9433 is a 32,768 bit fully static Read Only Memory utilizing power supply with = 10% supply tolerance. All inputs are TTL
MOS N-Channel Silicon Gate lon Implanted technology. It is compatible, and the three-state outputs can drive 2 standard TTL
organized 4096 words by 8 bits and operates from a single +5 Volt loads each.
BLOCK DIAGRAM
Vee GND
N
A0 (
A1 (
AN
A2 ( o1
N
A3 ( ( 02
A4 ( ( 03
A5 04
/7 ADDRESS MEMORY {
A6 > INPUT ADDRESS MATRIX OUTPUT > 05
Q BUFFERS DECODE 4096 x 8 BUFFERS
AT ) 2 06
\ N
A8 ) » 07
A9 2 D 08
A10 (
A1l Y-
/=7 \
Py sLEcT cHip
Cs2 Ps SELECT
INPUT DECODE
BUFFER
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ELECTRICAL CHARACTERISTICS
Maximum Ratings®

R0O9433B/C/D

sSENGERY |

Vgc and Input Voltages (with Respect to GND) .......... —0.5V to +7.0V * Exceeding these ratings could cause permanent dam-
Storage Temperature .........c.cveveieninnrenuenennns —65°C to +150°C age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
Standard Conditions (unless otherwise noted): implied—operating ranges are specified in Standard
Voo = +5V + 10% Conditions. Exposure to absolute maximum rating con-
Operating Temperature Ty= 0°C to +70°C ditions for extended pe.rlods may affect device reliability.
Output Loading: Two TTL Loads, C, ToTaL = 100pf Data labeled “typical” is presented for design guidance
only and is not guaranteed.
DC CHARACTERISTICS c>E
Characteristics Sym Min Typ Max Units Conditions g
(V)
Address, CHIP SELECTS =
Inputs >
Logic “1” Vin 2 - Vee v =z
Logic “0” Vi 0 - 0.8 v o
Leakage I - - 10 A |V =0Vio Vg 2
Data Outputs E‘:"
Logic “1” Vou 24 —_ Veo v low = —200uA
Logic “0” VoL - — 0.4 v Io,_ =3.2mA
Leakage lo — — 10 LA Vour=0Vto Vg
Power Supply Current lee - - 100 mA All inputs +5. 5V Outputs Unloaded
AC CHARACTERISTICS RO9433B R0O9433C RO9433D
Characteristics Sym | Min | Max | Min | Max | Min | Max | Units Conditions
Address Access Time tace | — 450 - 300 - 200 | ns
Chip Select to Output Delay Time teo — 100 - 100 - 75 ns
Chip Deselect to Output Float Time| tpe - 75 - 75 - 75 ns
Previous Data Valid After
Address Change ton | 20 - 20 e 20 —_ ns
Capacltance*
Input Capacitance Cnhn | — 7 - 7 - 7 pf A= 25°C, F=1MHz
Output Capacitance Coutr| — 10 - 10 - 10 pf = 25°C, F = 1MHz
*
Not tested 100% CONDITIONS OF TEST FOR AC CHARACTERISTICS
AC TEST CONDITONS VeuLL-up
InputPulse Levels..........oovvvviineiiennnnns 0.8V to 2.2V
Input Rise and Fall Times ....ovuvvieenrninnerennnenennns 20 ns
Timing Measurement Levels: R,
INPUL e e e 1.5V
OUIPUL ottt eiaens 0.8V and 2.0V Vour
Outputload.............. 2 TTL Loads +100pf (See Figure 1) OUTPUT PAD
TIMING DIAGRAM
ADDRESS >§
INPUTS INVALID XL VALID INVALID
CHIP L
SELECT DISABLED X ENABLED x DISABLED
INPUTS
tco-.| e ton—™ - -] tp
DATA 7 K
OUTPUTS T ' INVALID VALID INVALID e
IMPEDANCE IMPEDANCE
Pt Acc————l
DEFINITIONS
Access Time, Tpcc Output Enable Time, T¢o
Acg:ess time is the maximum time between the application of a Output enable time is the maximum delay between Chip
valid Address and the corresponding Data Out. Selects becoming true and Output Data becoming valid.
Output Hold Delay, Toy Output Disable Time, Tpe
Output hold delay is the minimum time after an Address Output disable time is the delay between Chip Selects becom-
change that the previous data remains valid. ing false and output stages going to the high impedance state.
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RO-3-9364B/C
RO-3-9364HR

65,536 Bit Edge-Triggered Read Only Memory

FEATURES
B 8192 x 8 Organization
F=lll = Single +5 Voit = 10% Supply PIN CONFIGURATION
(=] B TTL Compatible — All Inputs and Outputs 24 LEAD DUAL IN LINE
E ® Edge Triggered Operation
= 8 450ns Maximum Access Time: RO-3-9364B
> B 300ns Maximum Access Time: RO-3-9364C Top View
; B Three-State Outputs — Under the Control of Chip Enable Input —
=] B 2 TTL Load/100pf Output Drive Compatibility A7 Qe 4H x:c =8V
2 B Low Power Dissipation — 250mW active, 150mW Standby :: E § ::g a9
i ® Totally Automated Custom Programing 2 da 21P Ar
o= ® Zener Protected Inputs as ds 2h ce
® Glass Passivation Protection A2 de 19E A0
Al 7 180 A1t
DESCRIPTION A0 (08 17 g o8
The General Instrument RO-3-9364 is a 65,536 Bit Edge-Triggered g; E ?o :: g;
Read Only Memory organized as 8192 8-bit words and is ideally 03 d11 14 g 05
suited for microprocessor memory applications. Fabricated with GND a 12 135 o4
General Instrument N-Channel Silicon Gate Technology,the
RO-3-9364 provides the designer with a high performance, easy-
to-use MOS circuit featuring operation from a single +5 Volt
power supply and low power dissipation. The RO-3-9364 offers
the best combination of high performance, large bit storage and
simple interfacing of any MOS Read Only Memory available today.
BLOCK DIAGRAM "? ‘?
N
c o 2
6 U > o
G p S
M U < O3
N T
65,536 BIT 5 . > O
MATRIX E LF’ > s
o F > 0.
2 : $
R s 2%
> Os
ROW DECODER
CHIP
ENABLE { GE
CLOCK N\
GENERATOR
ADDRESS INPUT BUFFERS
AAAAAAAAAAAAA
Ao Ar A A Ay As As A As As A A As
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INSTROMENT

RO-3-9364B/C ® RO-3-9364HR

ELECTRICAL CHARACTERISTICS
Maximum Ratlngs*

Ve and Input Voltages (with Respect to GND) .......... —0.5V to +7.0V
Storage Temperature ............covvviiiiininnnnnn. —65°C to +150°C

Standard Conditions (unless otherwise noted):
Ve = 15V + 10%
Operating Temperature T, = 0°C to +70°C

HR: T,=—55°C to +125°C
Output Loading: Two TTL Loads, C, TotaL = 100pf

DC CHARACTERISTICS

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

RO-3-9364B/C RO-3-9364HR
Characteristics Sym | Min Typ""'r Max | Min Typ"”'r Max | Units Conditions
Address, CHIP ENABLE
Inputs
Logic “1” Vi 2 — — 2 — — \Y
Logic “0” Vi | — — |08 | — — | 07 v
Leakage | — | — |10 )] =] — 10| | V=V
Data Outputs
Logic “1” Vou | 24| — — 24| — — \' lon = —200uA
Logic “0” Voo —| — |04 | —] —|04] V le, = 3.2mA
Leakage lo | — - 10 - - 10 | A Vour= Vee
Power Supply Current
Icc (Active) RO-3-9364B — — — 50 N/A mA | Output Loading 1MQ and 100pf
RO-3-9364C — | —1 =150 CE at Minimum Cycle Time
I (Standby) RO-3-9364B — — — ] 30 N/A mA | CE = Logic “1”
RO-3-9364C - - — | 30
RO-3-9364HR N/A — — | 35
AC CHARACTERISTICS
RO-3-9364B RO-3-9364C
Characteristics Sym | Min Typ* Max | Min Typ** Max | Units Conditions
Cycle Time tc | 600 — — |400| — - ns
CE Pulse Width tce | 450 | — — 300 — — ns
CE Precharge Time tp | 150 | — — |100| — - ns All Outputs Driving
CE Access Time tac | — | — | 450 | — | — | 300 | ns Two TTL Loads
Output Turn Off Time torr | — — {150 | — — 1150 | ns and 100pf
Address Set Up Time tas 0 - - 0 - - ns
Address Hold Time tan | 90 - - 75 - —_ ns
Capacitance
Input Capacitance C, — — 7 — —_ 7 pf | F=1MHz, T,=+25°C
Output Capacitance Co | — — 10 — — 10 pf | F=1MHz, T,=+25°C
RO-3-9364HR ***
Characteristics Sym Min Typ** Max Units Conditions
Cycle Time tc 400 - - ns
CE Pulse Width tee 300 — - ns
CE Precharge Time tp — — 150 ns All Outputs Driving
CE Access Time tac - - 450 ns Two TTL Loads
Output Turn Off Time torr — — 150 ns and 100pf
Address Set Up Time tas 0 — — ns
Address Hold Time tan 75 — — ns
Capacitance
Input Capacitance C, — — 7 pf F=1MHz, T, = +25°C
Output Capacitance Co - — 10 pf F=1MHz, T, = +25°C

**Typical values are at +25°C and nominal voltages
Preliminary specification
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NsTOVRAY RO-3-9364B/C ® RO-3-9364HR

OPERATION

The RO-3-9364 is controlled by the chip enable. A negative going automatic_low power standby mode by maintaining the chip
edge at CE input will activate the device and latch the addresses enable (CE) inputata TTL high level. In this mode, power dissipa-
into the on-chip address registers. Once the address hold time tion is reduced as compared to unclocked devices which draw full
specification has been met, new address data can be applied in power continuously.

anticipation of the next cycle. The circuit can be put into an

TIMING DIAGRAM
L . o
= I ¢ |
g CHIP ENABLE Vou
= —to—s|
>
= Vou
=)
=) f———————t
<C
i
oc
—.| tas <—-tAH—.|
Vou
ADDRESS VAIUD
M Voo
I tac ‘i I-—-tOFF—ol
f Vou
DATA OUTPUT OPEN ¢ VALID OPEN
Voo
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GENERA

RO-3-9365B/C

L
INSTRUMENT

PRELIMINARY INFORMATION

65,536 Bit Edge-Triggered Read Only Memory

FEATURES
| 8192 x 8 Organization
® Single +5 Vit + 10% Supply :;’:;g’éﬂeunt"o"
® TTL Compatible — All Inputs and Outputs AL IN LINE
m Edge Triggered Operation
® 450ns Maximum Access Time: RO-3-9365B
| 300ns Maximum Access Time: RO-3-9365C T°gew
m Three-State Outputs — Under the Control of Chip NC g o1 280 Vec
Enable Input AR g2 27 NC
w 2 TTL Load/100pf Output Drive Compatibility i; g i :6 - 2:
® Low Power Dissipation — 250mW Active, 150mW Standby a5 E s zi g a9
® Totally Automated Custom Programing as de 23f an
8 Zener Prot(.acte.d Inputs as Q7 2h o8
® Glass Passivation Protection A2 08 215 At0
A1 9 201 CE
DESCRIPTION a0 d1o 10h o8
The General Instrument RO-3-9365 is a 65,536 Bit Edge-Triggered o1 gn 18] 07
Read Only Memory organized as 8192 8-bit words and is ideally 02 412 171 06
suited for microprocessor memory applications. Fabricated with 03 013 16 05
General Instrument N-Channel Silicon Gate Technology,the GND Q14 150 04
RO-3-9365 provides the designer with a high performance, easy-
to-use MOS circuit featuring operation from a single +5 Volt
power supply and low power dissipation. The RO-3-9365 offers
the best combination of high performance, large bit storage, and
simple interfacing of any MOS Read Only Memory available
today.
Vee GND OE
BLOCK DIAGRAM \r Y \/
> O
[¢] o}
: : 2
N
'\Lj lPJ V4 03
N T N o
65,536 BIT o R V4
MATRIX 0 8 S o
c F
) F > 0.
2 : 4
R s v
> Os
ROW DECODER
/\ CHIP ,
ENABLE
CLOCK CE
GENERATOR
ADDRESS INPUT BUFFERS
N AN k NN AVAVAN
Ao Ai Ax As Ay As As Ar As As A An An
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INSTEONERT RO-3-9365B/C

ELECTRICAL CHARACTERISTICS
Maximum Ratlngs*

Ve and Input Voltages (with Respect to GND) .......... —0.5V to +7.0V * Exceeding these ratings could cause permanent dam-
Storage Temperature ..........coeevevneieeneneeneanss —65°C to +150°C age to the device. This is a stress rating only and func-

tional operation of this device at these conditions is not
Standard Conditions (unless otherwise noted): implied—operating ranges are specified in Standard

Voo = +5V + 10% Conditions. Exposure to absolute maximum rating con-
Oc;erating Temperature Ty = 0°C to +70°C ditions for extended periods may affect device reliability.
"=

Output Loading: Two TTL Loads, C, TotaL = 100pf Data labeled “typical” is presented for design guidance
only and is not guaranteed.

> DC CHARACTERISTICS .
g RO-3-9365B/C
E Characteristics Sym Min Typ Max Units Conditions
=
- Address, CHIP ENABLE
= Inputs
o Logic “1” Vin 2 — — v
E Logic “0” Vi — — 0.8 v
g Leakage I — -— 10 uA
Data Outputs
Logic “1” Vou 24 — —_ \' lon = 200uA
Logic “0” loL — — 04 \ loL =3.2mA
Leakage lo — — 10 UA
Power Supply Current
lcc (Active) — — — 50 mA Output Loading 1MQ and 100pf
CE at Minimum Cycle Time
lcc (Standby) - — — 30 mA | CE = Logic “1”
AC CHARACTERISTICS
RO-3-9365B RO-3-9365C
Characteristics Sym | Min | Typ | Max | Min Typ** Max |Units Conditions
Cycle Time tc |600 | — | — | 400} — — | ns
CE Pulse Width tce |450 | — | — J300] — | — | ns
CE Precharge Time tp 1150 | — | — 100 | — — | ns
CE Access Time tac | — | — | 450] — | — ]300 ns All Outputs Driving
Output Turn Off Time torr | — — 90 — — 75 ns Two TTL Loads
Address Set Up Time tas 0 —_ — 0 — — ns and 100pf
Address Hold Time tan | 90 - - 75 —_ —_ ns
Output Enable Access Time toga| — | — | 80 | — — {100 | ns
Output Enable Data Off Time toez | — -_ 60 _ - 75 ns
Capacitance
Input Capacitance C, — — 7 — — 7 pf F=1MHz, T,=+25°C
Output Capacitance Co | — — 10 — — 10 pf F=1MHz, T,=+25°C

**Typical Values are at +25°C and Nominal Voltages.
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OPERATION

The RO-3-9365 is controlled by the chip enable (CE) and output
enable (OE). A negative going edge at the CE input will activate the
device and latch the addresses into the on-chip address registers.
The output buffers, under the control of OE, will become active in
CE access time (t,) if the output enable access time (toga)
requirement is met. The on chip address register allows addresses
to be changed after the specified hold time (t,p) in preparation for

INSTRUMERT

RO-3-93/5B/C

the next cycle. The outputs will remain valid and active until either
CE or GE is returned to the inactive state. After output turn off time
(tos) the output buffers will go to a high impedance state. The CE
input must remain inactive (high) between subsequent cycles for
time (t,) to allow for precharging the nodes of the internal
circuitry.

TIMING DIAGRAM
| te ;i
CHIP
ENABLE tp ———'
- tee ]
I-—tAs—bﬂ-—tAH—.' torr "—
ADDRESS VALID
- tre >
T—
OUTPUT
ENABLE
la— t o n—
F N
DATA / k_
OUTPUT — VALID 2

2-21

READ ONLY MEMORY




RO9464B/C/D
RO9464AB/AC/AD PRELIMINARY INFORMATION

65,536 Bit Static Read Only Memory

FEATURES PIN CONFIGURATION
MU ® 8192 x 8 Organization 24 LEAD DUAL IN LINE
o ® Fully Static Operation
=3l = Single +5V + 10% Supply R
CoRll ® !nputs and Outputs TTL Compatible . E . " g Iy
® Three State Outputs s O3 2201 A9
> ® Output Drive Capability of 2 TTL Loads and 100pf A4 54 210 A2
g ® 24 Pin JEDEC Approved Pinout a3 s 20% cs
) A2 06 1901 A10
3l DESCRIPTION % ds 7R o
e The General Instrument RO9464 and RO9464A are 65,536 Bit o1 09 163 o7
Static Read Only Memories organized as 8192 eight-bit words and o2 Q1o 1 g 08
areideally suited for microprocessor memory applications. Fabri- GS; E :; :; d gi
cated with General Instrument N-Channel Silicon Gate Technol-

ogy, the RO9464 and RO9464A provide the designer with a high RO9464
performance, easy to use MOS circuit featuring operation from a
single +5 Volt power supply and low power dissipation. The

Top View
RO9464 and RO9464A offer the best combination of high perform- arder
. X R R 1 2400 Ve
ance, large bit storage and simple interfacing of any MOS Read a6 02 20 A8
Only Memory available today. A5 03 220 A9
The RO9464 offers a programable chip select on pin 20. The A4 L4 21H A2
A A A3 5 20 CE
RO9464A offers an automatic power down feature on pin 20. a2 de 191 At0
Power down is controlled by the Chip Enable (CE) input. When CE A d7 180 A
| goes high, the device will automatically power down and remain in A0 8 170 o8
alow power standby mode as long as CE remains high. o1 Os 160 o7
02 10 150 06
o3 g1t 140 05
GND Q12 130 o4
RO9464A
Vee GND
BLOCK DIAGRAM Q Q
A0 H-
Al )
A2 Yt o1
A3 Yot o2
A4 i > o3
AS 04
a5 > ADDRESS ADDRESS MEMoRY oUTPUT :305
a7 ; BUFFERS DECODE BUFFERS -—906
A8 >t —1> o7
A9 D~ —1> o8
e
A0 i
AN )
A2
[ S p
POWER
CE DOWN
(RO9464A) >--. CIRCUITRY
CHIP
cs
rosise > CSEEST,
CHIP SELECT (CS) IS PROGRAMABLE ACTIVE LOW, ACTIVE HIGH, OR DON'T CARE
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RO9464B/C/D ® RO9464AB/AC/AD | o EVGERT

ELECTRICAL CHARACTERISTICS

Maximum Ratings® * Exceeding these ratings could cause permanent dam-
Storage Temperature ..........oovvrviurnnrnnnncnnnns —65°C to +150°C age to the device. This is a stress rating only and func-
Supply Voltage to Ground Potential .................... —0.5V to +7.0V tional operation of this device at these conditions is not
Applied OutputVoltage . .......covvvivnienieneineenenns —0.5V to +7.0V implied—operating ranges are specified in Standard
Applied InputVoltage .........ccoivvviiiiiiniiniinenns —0.5V to +7.0V Conditions. Exposure to absolute maximum rating con-
Power Dissipation . .......iviiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaees 1.0W ditions for extended periods may affect device reliability.
Standard Conditions (unless otherwise noted): E:lt; ;Zeil: ?1 O:ygp‘:ztra;nltsez;esented for design guidance
Operating Temperature T, = 0°C to +70°C
Vo = +5V £ 10% =
[=}
=
DC CHARACTERISTICS ;
>
=
Characteristics Sym Min Typ Max Units Conditions Z
Output High Level Vo 24 — Vee \ lon = —200uA é
Output Low Level Voo - - 0.4 \ loo=3.2mA
Input High Level Vin 2 - Vee \
Input Low Level Vi —-0.5 - 0.8 v
Input Leakage Current Iy — —_ 10 MA ViN=0Vto Ve
Output Leakage Current lo = — 10 HA Vour =0V to Ve
Operating Supply Current lee — — 100 mA Note 1
Standby Supply Current lsg — —_— 12 mA Note 2
AC CHARACTERISTICS
RO9464B RO9464C RO9464D
RO9464AB | RO9464AC | RO9464AD
Characteristics Sym | Min | Max | Min | Max | Min | Max |Units Conditions
Cycle Time teyc | 450 | — 300 — | 200 — ns
Address Access Time taa - 450 - 300 - 200 | ns
Output Hold After Address Change | toy 20 - 20 - 20 — ns
Chip Enable Access Time tace | — | 450 | — [ 300 | — | 200 [ ns | Note 4
Chip Select Access Time tacs| — | 150 | — 100 | — 85 ns | Note3
Output Low Z Delay tz 20 - 20 - 20 — ns | Note 5
Output High Z Delay thz - 75 . 75 — 75 ns | Note6
Power Up Time tpy 0 20 0 20 0 20 ns | Notes4,7
Power Down Time tep - 150 | — 100 | — 100 | ns | Note4
Capacitance**
Input Capacitance C, — 7 — 7 — 7 pf F=1MHz, T, = +25°C
Output Capacitance Co | — 10 - 10 — 10 pf | F=1MHz, T,=+25°C

**Capacitance is periodically sampled and is not 100% tested.

NOTES:

1. Measured with device selected and outputs unloaded.

2. Applies to “A” versions only and measured with CE = 2.0V.

3. Applies to Non-“A"versions only.

4. Applies to “A” versions (power down) only.

5. Output low impedance delay (t, ;) is measured from CE going low or CS going active.

6. Output high impedance delay (t,;,) is measured from CE going high or CS going inactive.
7. Power Up Time (tpy) is not additive to Chip Enable Access Time (tacg)-

Part Maximum Operating Standby
Numb A Time Current Current
RO9464B 450ns 100mA NA
RO9464C 300ns 100mA NA
R0O9464D 200ns 100mA NA
RO9464AB 450ns 100mA 12mA
RO9464AC 300ns 100mA 12mA
RO9464AD 200ns 100mA 12mA
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nsHONRAE |  RO9464B/C/D m RO9464AB/AC/AD

TIMING DIAGRAMS

Propagation Delay from Address (C_E LOW or CS = Active)

ADDRESS t
INPUTS VALID ADDRESS
tan

ouT VALID DATA
> Propagation belay from Chip Enable, Chip Select or Output Enable (Address Valid)
E —_—
e cE | A
6
> f—t,,———
=
= cs X
% | ld—— t e
DATA
= U | vauD ) o
oo _ | ¢ ---
Vee CURR?:?\ l K
et i tpp———t]

AC TEST CONDITIONS +5V

Input PulselLevels .................... 0.8Vto2.2V 12500

Input Rise and Fall Times.................. 20 nsec

Timing Measurement Levels: Input ............ 1.5V Dour—4

Output .. 0.8V and 2.0V 7750‘: 100pf
Outputbload .........covvviiniinens See Figure 1 3 (INCLUDING SCOPE
h AND JIG)
Fig. 1
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RO9864B/C/D
RO9864AB/AC/AD PRELIMINARY INFORMATION

65,536 Bit Static Read Only Memory

FEATURES
® 8192 x 8 Organization PIN CONFIGURATION
8 Fully Static Operation 28 LEAD DUAL IN LINE
® Single +5V £ 10% Supply Top View
® Inputs and Outputs TTL Compatible NC et 2sg Veo
® Three State Outputs A 2 27 cst =
m 28 Pin JEDEC Approved Pinout (RO9864A) " g 8 2617 CS2 >
4 25 A8 =
A5 5 24[7 A9 o
DESCRIPTION A4 6 230 An (=]
A3 7 227 cs3 <C
The General Instrument RO9864 and RO9864A are 65,536 Bit A2 06 21 A10 &J
Static Read Only Memories organized as 8192 eight-bit words and A1 Qo 20[7 Csa4
are ideally suited for microprocessor memory applications. Fabri- 2? g 190 08
cated with General Instrument N-Channel Silicon Gate Technol- o E :; :: g g;
ogy, the RO9864 and RO9864A provide the designer with a high 03 g1z 165 os
performance, easy to use MOS circuit featuring operation from a GND [ 14 150 o4
single +5 Volt power supply and low power dissipation. The
RO9864 and RO9864A offer the best combination of high perform- RO9864
ance, large bit storage and simple interfacing of any MOS Read Top View
Only Memory available today. ve dor ¥ mh ve.
The RO9864 offers a four input chip select (CS3 and CS4 are on A2 02 273 cst
Pin 22 and 20 respectively) enables usage in large memory A7 O3 26 cs2
applications. A6 4 251 A8
. . A5 5 24 A9
The RO9864A offers an automatic power down feature. On Pin 20 a4 e 230 An
power down is controlled by the Chip Enable (CE) input. When A3 Q7 221 GE
CE goes high, the device will automatically power down and A2 8 210 A0
remain in a low power standby mode as long as CE remains high. :; E?o f:g SE
The RO9864A offers an Output Enable (OE), on Pin 22, that o1 dn 18P o7
eliminates bus contention in applications using large memory 02 12 17 06
systems. 03 Q13 161 05
GND [ 14 150 o4
RO9864A
Ve GND
BLOCK DIAGRAM ? ?
A0 >——
A1 >——
A2 Yt —Por
A3 >—1— > 02
A4 >+ —1>03
A5 >1—{ aooress MEMORY 04
w3 el [ B L) N ) s TR
A8 >—1— o7
A9 >—— > o8
A0 >——
At )-.—
A12 D
[ S
POWER POWER DOWN
RO9864A CE ) DOWN
CIRCUITRY
¥ y
RO9864A OF Y1
cs1 > CHIP CHIP
cs2 )—— SELECT SELECT ‘OUTPUT ENABLE
cs3 >__ CIRCUITRY DECODE
RO9864
csa Dyt

CHIP SELECT (CS) ARE PROGRAMABLE ACTIVE LOW, ACTIVE HIGH, OR DON'T CARE
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nsHOREAY | RO9864B/C/D m RO9864AB/AC/AD

ELECTRICAL CHARACTERISTICS
Maximum Ratings*

Storage Temperature .......ocvvieviuevinereneennnens —65°C to +150°C *Exceeding these ratings could cause permanent dam-
Supply Voltage to Ground Potential ... —0.5Vto+7.0vV age to the device. This is a stress rating only and func-
Applied Output Voltage . .........coovviiiiiiiiiinnines —0.5V to +7.0V tional operation of this device at these conditions is not
Applied InputVoltage .........ccooviiviiiiiiiiiinennes —0.5V to +7.0V implied—operating ranges are specified in Standard
Power Dissipation . ....oviutiiiniiiiiiiieiiieiiiiiiiiiieiiaeas 1.0W Conditions. Exposure to absolute maximum rating con-

. ditions for extended periods may affect device reliability.
Standard Conditions (unless otherwise noted): Data labeled “typical” is presented for design guidance
Operating Temperature T, = 0°C to +70°C only and is not guaranteed.
Voo = +5V £ 10%

>
=
=]
=
E DC CHARACTERISTICS
]
=
g Characteristics Sym Min Typ Max Units Conditions
o Output High Level Vou 2.4 — Vee v lon = ~200 uA
o Output Low Level VoL — — 0.4 v loL = 3.2mA
Input High Level Vi 2 - Veo v
Input Low Level Vi —0.5 - 0.8 \
Input Leakage Current Iy - - 10 HA VIN =V
Output Leakage Current Lo — — 10 HA Vour = Vec
Operating Supply Current lec — — 100 mA Note 1
Standby Supply Current lsg — — 12 mA Note 2
AC CHARACTERISTICS
RO9864B R0O9864C RO9864D
RO9864AB | RO9864AC | RO9864AD
Characteristics Sym| Min | Max | Min | Max | Min | Max |Units Conditions
Cycle Time teve | 450 — 300 — 200 | — ns
Address Access Time tan | — 450 — 300 - 200 | ns
Qutput Hold After Address Change | ton 20 — 20 — 20 — ns
Chip Enable Access Time tace| — 450 - 300 — | 200 | ns | Note2
Chip Select Access Time tacs| — 75 — 75 — 75 | ns | Note3
Output Enable Access Time taoe| — 75 — 75 - 75 | ns | Note2
Output Low Z Delay t,| 20 — 20 —_ 20 — ns | Note 4
Output High Z Delay thz — 75 — 75 — 75 ns | Note5
Power Up Time tey 0 20 0 20 0 20 ns | Notes 2,6
Power Down Time teo | — 100 —_ 100 | — | 100 | ns | Notes2,6
Capacitance**
Input Capacitance C, — 7 — 7 — 7 pf F=1MHz, T, = +25°C
Output Capacitance Co — 10 — 10 — 10 pf F=1MHz, T,=+25°C

**Capacitance is periodically sampled and is not 100% tested.

NOTES:

1. Measured with device selected and outputs unloaded.

2. Applies to “A” versions only.

3. Applies to non “A” versions only.

4. Output low impedance delay (t ) is measured from CE and OE going low and CS going active, whichever occurs last.

5. Output high impedance delay (t,,) is measured from either CE or OE going high or CS going inactive, whichever occurs first.
6. Power Up Time (tpy) is not additive to Chip Enable Access Time (tacg)-

Part Maximum Operating Standby
Number Access Time Current Current
RO9864B 450ns 100mA NA
RO9864C 300ns 100mA NA
R0O9864D 200ns 100mA NA
RO9864AB 450ns 100mA 12mA
RO9864AC 300ns 100mA 12mA
RO9864AD 200ns 100mA 12mA
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RO9864B/C/D m RO9864AB/AC/AD | (o iONGERT

TIMING DIAGRAMS

Propagation Delay from Address CE = OE = LOW,CS/CS = Active

ADDRESS
INPUTS VALID ADDRESS
taa tor=—=um
DATA
ouT VALID DATA p

Propagation Delay from Chip Enable, Chip Select or Output Enable (Address Valid)

L @

tAu: =i |

>
=
(V)
® <
I‘——tAcs (3) e [—t,
>
cs/C8 X ACTIVE =
(5—) o
1yt P
OE '7‘ £,z ® &=
DATA D
ouT VAL r

[ Y P - o

Vgc CURRENT }
lss ja——t h—tpn

AC TEST CONDITIONS oV
InputPulseLevels ...............c...n 0.8Vto2.2Vv 12500
Input Rise and Fall Times.................. 20 nsec Doyt 100pt
o X Y
Timing Measurement Levels: Input ............ 1.5V 7750 :: (INCLUDING
Output ..0.8V and 2.0V < SCOPE AND JIG)
OutputbLoad ........coovvivneinnnnnn. See Figure 1 b
Fig. 1
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RO9128B/C/D PRELIMINARY INFORMATION

131,072 Bit Static Read Only Memory

FEATURES
> N 16,384 x 8 Organization PIN CONFIGURATION
[~=3 B Single +5 Volit Supply 28 LEAD DUAL IN LINE
g ® 450ns Max Access Time: RO9128B T°g“"
[YWIl @ 300ns Max Access Time: RO9128C N.C. O 283 Voo
=3l m 200ns Max Access Time: RO9128D A“\: E : :; g 213;
barfill ® Totally Static Operation as e 2P a8
g B Three State Outputs . a5 05 20 A9
| All TTL Compatible Inputs/Outputs As 6 230 At
E: | 28 Pin JEDEC Approved Pinout A3 Q7 227 O
é A2 Q8 210 A0
DESCRIPTION % g0 b o
The General Instrument RO9128 is a 131,072 Bit Static Read Only o1 gn 180 o7
Memory organized as 16,384 eight-bit words and is ideally suited 02 412 170 o8
for microprocessor memory applications. Fabricated with General er?; E :3 :: g gi
Instrument N-Channel Silicon Gate Technology, the RO9128 pro-
vides the designer with a high performance, easy to use MOS
circuit featuring operation from a single +5 Volt power supply and
low power dissipation.
The RO9128 offers a power down feature controlled by the Chip
Enable (CE) input. When CE goes high, the device will automati-
cally power down and remain in a low power standby mode as long The Output Enable (OE), and Chip Select (CS1) functions elimi-
as CE remains high. nate bus contention in muitiple memory device systems.
BLOCK DIAGRAM
A0 D
A1 )
A2 z
A3
A4 (( 201
:: ; ADDRESS MEMORY 2 g:
{ 2 ADDRESS OUTPUT
b m o :> :) M :> surrens [
rd ré
A9 ) >06
A10 ) o7
A11 2 > 08
e
d
[ S
e >+ "R . .
;____
OF > CHIP SELECT
cs1 >4 CIRCUITRY
CHIP SELECT (CS1) IS PROGRAMABLE ACTIVE LOW, ACTIVE HIGH, OR DON'T CARE
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RO9128B/C/D INSTROMERT

ELECTRICAL CHARACTERISTICS
Maximum Ratlngs*

Vgc and Input Voltages (with Respect to GND) .......... —0.5V to +7.0V * Exceeding/these ratings could cause permanent dam-
Storage Temperature .........coeveuvieninieennenenns —65°C to +150°C age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
Standard Conditions (unless otherwise noted): implied—operating ranges are specified in Standard
Vg = +5V = 10% Conditions. Exposure to absolute maximum rating con-
Operating Temperature T, = 0°C to +70°C ditions for extended periods may affect device reliability.
Output Loading: Two TTL Loads, C, totaL = 100pf Data labeled “typical” is presented for design guidance
DC CHARACTERISTICS only and is not guaranteed.
D>
Characteristics Sym Min Typ Max Units Conditions g
Address, CE, OE, CS1 E
Inputs =
Logic “1” V4 20 - Vee v :
Logic “0” Vi 0 —_ 0.8 v =
Leakage Iu - - 10 MA | Vin=Veo :’
Data Outputs =4
Logic “1" Vo 24 — Vee V| 1gy=—200uA e«
Logic “0” VoL — - 0.4 v lo. = 3.2mA
Leakage lo - - 10 uA Vour=Vee
Power Supply Current
lcc (Active) — _ _ 100 mA Output Unloaded, Chip Enabled
loc (Standby) - - - 12 mA | CE=20V
AC CHARACTERISTICS
RO9128B RO9128C RO9128D
Characteristics Sym | Min | Max | Min | Max | Min | Max |Units Conditions
Address Access Time tacc | — | 450 | — [ 300 | — | 200 | ns
Address Hold After
Address Change ton | 20 — 20 . 20 . ns
Chip Enable Access Time tace | — 450 | — 300 | — 200 | ns
Chip Select, Output Enable
Access Time tacs | — 100 ( — | 100 | — 75 ns | Note 1
Output Low Z Delay tz | 20 — 20 - 20 — ns | Note 2
Output High Z Delay thz —_ 75 — 75 - 75 ns | Note3
Power-Up Time tpy 0 20 0 20 0 20 ns | Note 4
Power-Down Time teo | — 100 { — | 100 | — 100 | ns
Capacitance**
Input Capacitance — 7 — 7 — 7 — pf | F=1MHz, T,= +257C
Output Capacitance — 10 — 10 — 10 —_ pf | F=1MHz, T,=+25°C
NOTES:

1. Access time to Valid Data (assuming data previously Enabled and addressed), measured from OE and CS1 going low,
whichever occurs last.

2. Output low impedance delay (Data Invalid/Valid) is measured from OE and CE going low, or CS1 going active, whichever
occurs last.

3. Output high impedance delay is measured from OE or CE going high or CS1 going Inactive whichever occurs first.
4. Power Up Time is not added to Chip Enable Access Time (tacg)-
**Capacitance is periodically sampled and is not 100% tested.
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INSTHOVIERT RO9128B/C/D

TIMING DIAGRAMS

Propagation Delay from Address CE = OE = LOW,CS/CS = Active

ADDRESS
INPUTS VALID ADDRESS
t“j ton

DATA
ouT VALID DATA
Propagation Delay from Chip Enable, Chip Select or Output Enable (Address Valid)
Lem. ad

tAb: | I

) 4

3
I‘———'Acs(L-—H <——tHZ”———J-
cs/C8 X ACTIVE
ACS ] T E——
GE Y, O
@ tz
j——1
DATA =z VALID DATA ) o
ouT @
[t ,
|cc------——-—— - - -
Vee CURRENT }
Iss < tey j————tp
AC TEST CONDITIONS v
1250Q
Input Pulse Levels .................... 0.8Vto22Vv
Input Rise and Fall Times.......... ... 20 nsec Doyr=——— 100pf
i >
Timing Measurement Levels. Input ............ 1.5V 7750:, (INCLUDING
Output ..08V and 2.0V < SCOPE AND JIG)
Outputload ...........ccoovviiinn... See Figure 1
Fig. 1
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INSTROME R RO9256 PRELIMINARY INFORMATION

262,144 Bit Static Read Only Memory

FEATURES
® 32,768 x 8 Organization PIN CONFIGURATION >
& Single +5 Volt Supply 28 LEAD DUAL IN LINE %
@ Maximum 300ns Access Time Top View =
® Totally Static Operation ne. der Y 2P v L
® Three State Outputs A g2 27 A =
® All TTL Compatible Inputs/Outputs :; Ei :: g :;3 >
i i =
m 28 Pin JEDEC and MOSTEK Standard Pinout as s 241 no S
Y =[] 230 An (=]
DESCRIPTION A3 g7 20 OF =
The General Instrument RO9256 is a 262,144 Bit Static Read Only :f E 3 ::, g g‘; s
Memory organized as 32,768 by 8-bit and is ideally suited for A0 010 19p o7
microprocessor memory applications. Fabricated with General o1 gn 1801 08
Instrument N-Channel Silicon Gate Technology, the RO9256 pro- 02 12 170 os
vides the designer with a high performance, easy to use MOS 03 413 16Q o4
o N X X GND []14 150 o3
circuit featuring operation from a single +5 Volt power supply and
low power dissipation.
The RO9256 offers a power down feature controlled by the Chip
Enable (CE) input. When CE goes high, the device will automati-
cally power down and remain in a low power standby mode as long
as CE remains high.
An additional feature of Output Enable (OE) function eliminates
bus contention in multiple bus microprocessor systems.
BLOCK DIAGRAM
A0 D=
A1 D>
A2 >
A3 )
A4 5 o1
A5 > > 02
A6 03
{ ADDRESS :11 > ADDRESS MEMORY OUTPUT 4
A7 ) INPUT MATRIX 04
e < BUFFERS DECODE 16384 x 8 BUFFERS (05
2z ré
A9 > 306
A10 ) o7
A1 D > 08
A12 )
A13 )=
Al -
POWER DOWN
CE >""' CIRCUITRY d d
OF D—1— ouTPUT
ENABLE
cst >4 INPUT BUFFER
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GENERAL
INSTRUMENT RO-3-9504

20K Cartridge ROM
FEATURES
o ® Mask Programable Storage Providing 2048 x 10 Bit Words PIN CONFIGURATION
= ® 16 Bit On-Chip Address Latch 28 LEAD DUAL IN LINE
g ® Memory Map Circuitry to Place the 2K ROM Page Within a
w 65K Memory Area
= m 16 Bit Tri-State Bus with Higher 6 Bits Driven to Zero During Top View
> Read Operations <
| Voo O ®1 281 BC1
3 Ne O 271 BC2
g CIRCUIT REQUIREMENTS NC O3 261 BDIR
= The RO-3-9504 operates as the program memory for systems DB15 04 250 DBO
o= using a CP1610 microprocessor. It is configured as 2048 x 10 bit DNB:' E 2 :; g 32;
words and contains several features which reduce the device peis 07 2A NG
count in a practical microprocessor application. DB12 []8 210 pB3
pB11 09 2007 pB4
DB10 [] 10 191 DBS
DESCRIPTION ne Ot sA NG
From initialization, the RO-3-9504 waits for the first address code DB9 []12 17 [J pB6
i.e., BAR. For this address code and all subsequent address pss J13 181 DB7
sequences, the 9504 reads the 16-bit external bus and latches the NC 014 151 Vg
value into its address register.
The 9504 contains a programable memory map location for its
own 2K page, and if a valid address is detected, the particular
address location will transfer its contents to the chip output
buffers. If the control code following the address cycle was a
READ, the 9504 will output the 10 bits of addressed data and drive a
logic zero on the top six bits of the bus.
INPUT CONTROL SIGNALS
Equivalent
BDIR| BC1| BC2 Signal Decoded Function
0 [+] 0 NACT No ACTion, D0-D15 = High Impedance
0 0 1 I1AB No Action
0 1 0 ADAR Address Data to Address Register, D0-D15 = High Impedance
0 1 1 DTB (READ) Data To Bus, D0-D15 = Input
1 0 0 BAR Bus to Address Register
1 0 1 DWS No Action
1 1 0 DW No Action
1 1 1 INTAK INTerrupt AcKnowledge
TIMING DIAGRAM
CP1610
BUS CYCLES ADDRESS READ
"— tas_.l ta\c» ,‘_
DATAIN VALID
la—— tac—-—lq—tda—bl -—| tao |-
DATA OUT [ vaLp
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ELECTRICAL CHARACTERISTICS

Maximum Ratlngs*

RO-3-9504

insTROMER

Temperature Under Bias. ....oovvevrreeereenrnnnnnnns 0°C to 100°C * Exceeding these ratings could cause permanent dam-
Storage Temperature .......ovvevieeesenenerannns —55°C to +150°C age to the device. This is a stress rating only and func-
All Input or Output Voltages with Respect to Vgg .. ......—0.2V to +9.0V tional operation of this device at these conditions is not
Voo With Respectto Vgg o ovvvvvviiiniiiiinnninn, —0.2V to +9.0V implied—operating ranges are specified in Standard
X Conditions. Exposure to absolute maximum rating con-
Standard Conditions (unless otherwise stated): ditions for extended periods may affect device reliability.
To=0°C to +55°C Data labeled “typical” is presented for design guidance
Voc = +4.85V — +5.15V only and is not guaranteed.
Vgs = 0.0V
DC CHARACTERISTICS
Characteristics Sym Min Max Units Conditions

Inputs

Input Logic Low ViL 0 0.7 \

Input Logic High Vi4 24 Vee v

Input Leakage Vi —_ 5 MA Vin=0V to Ve

Capacitance - — 10 pf ViNn=0V

CPU BUS Outputs

Output Logic Low Voo 0 0.5 v lop=1.5mA +150pf

Output Logic High Vou 24 Vee v lon = —200uA

Supply Current

Ve Supply lee - 120 mA 25°C
AC CHARACTERISTICS

Characteristics Sym Min Max Units Conditions

Inputs

Address Set Up tas 400 . ns

Address Overlap tao 65 - ns

CPU BUS Outputs

Turn ON Delay taa . 350 ns

Turn OFF Delay tdo 85 — ns

Access Time tac - 15 us
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RO9508 PRELIMINARY INFORMATION

40K Cartridge ROM
FEATURES
® Mask Programable Storage Providing 4096 x 10 Bit Words PIN CONFIGURATION
= 16 Bit On-Chip Address Latch 28 LEAD DUAL IN LINE
® Control Decoder
B Programable Memory Map Circuitry to Place 4K ROM Page T°"\‘j'°“’
Within 65K Word Memory Space Located on 4K Page Veo O o1 280 BC1
Boundaries Ne g2 270 BC2
NC O3 26 [0 BDIR
REQUIREMENTS D:::S E ; 254 3 E:
The RO9508 operates as the program memory for systems using a DB14 []6 23] DB2
CP1600 series microprocessor. It is configured as 4096 x 10 bit oB13 Q7 2f NC
words and contains several features which reduce the device g::f E : :; g g:i
count in a practical microprocessor application. pB10 010 191 oBS
NC g1t 18O NC
DESCRIPTION oB9 [ 12 170 DB6
DB8 13 16 ] DB7
The RO9508 contains a programable memory map location for its NC 14 15[ Ves
own 4K page and if a valid address is detected, the particular
addressed location will transfer its contents to the chip output
buffers. If the control code following the address cycle was a Read,
the RO9508 will output the 10 bits of addressed data and also drive
a logic zero on the top 6 bits of the bus.
BUS CONTROL SIGNALS
BDIR| BC2| BC1| Signal Decoded Function
0 0 0 NACT | No ACTion, D0-D15 = High Impedance
0 0 1 ADAR | Address Data to Address Register,
D0-D15 = High Impedance
0 1 0 IAB No Action
0 1 1 DTB Data To Bus, D0-D15 = Input
1 0 0 BAR Bus to Address Register
1 0 1 DW No Action
1 1 0 DWS | No Action
1 1 1 INTAK | INTerrupt AcKnowledge
TIMING DIAGRAM
CP1610
BUS CYCLES XADDRESSX ><4: READ X

tao r<—

]
>< DATA IN

tas

¥
¥

4

- -
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ELECTRICAL CHARACTERISTICS
Maximum Ratlngs*

Temperature UnderBias .........covovveeerenenneenennns 0°C to +100°C
Storage Temperature ...........coevvvveennenneneennnn —55°C to +150°C
All Input or Output Voltages with Respect to Vgg......... —0.2V to +9.0V
VecWith Respectto Vgg.ovvvvvviniiiniiiiiiiiinnninnn, —=0.2V to +9.0V

Standard Conditions (unless otherwise noted):

Ambient Temperature 0°C to +55°C
Vee = +4.85V to +5.15V

RO-3-9508

INSTROMERT

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

Vgs =0V
DC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions
Inputs
Input Logic Low Vi 0 - 0.7 \
Input Logic High Vi 24 - Vee "
Input Leakage ViL —_ - 5 LA ViNn=0V 0 Ve
CPU Bus Outputs
Output Logic Low VoL 0 - 0.5 v loo=1.5mA
Output Logic High Vo 24 - Vee v lon = 80uA
Supply Current
Vec Supply lee — - 120 mA Vec=5.18V @ 25°C
AC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions
Inputs
Address Set Up tas 300 - - ns
Address Overlap tao - - 65 ns
CPU Bus Outputs
Turn ON Delay toa - — 350 ns
Turn OFF Delay too 85 - - ns
Access Time tac - - 1.5 s
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RO9580

PRELIMINARY INFORMATION

80K Cartridge ROM

FEATURES

B Mask Programable Storage Providing 8192 x 10 Bit Words

® 16 Bit On-Chip Address Latch

® Control Decoder

® Programable Memory Map Circuitry to Place 8K ROM Page
Within 65K Word Memory Space Located on Two
Independent 4K Boundaries

CIRCUIT REQUIREMENTS

The RO9580 operates as the program memory for systems using a
CP1600 series microprocessor.

Itis configured as 8192 x 10 bit words and contains several features
which reduce the device count in a practical microprocessor
application.

DESCRIPTION

The RO9580 contains a programable memory map location for its
own 8K page and if a valid address is detected, the particular
addressed location will transfer its contents to the chip output
buffers. If the control code following the address cycle was a Read,
the RO9580 will output the 10 bits of addressed data and also drive

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View

Vee §o1  ~  28p1 BCY
NC 2 27 BC2
NC O3 261 BDIR
DB15 4 257 DBO
NC [O5 24[] DB1
pB14 []6 23] D0B2
o813 O7 2 NC
pB12 08 21 DB3
pB1 ]9 20 DB4
DB10 ] 10 197 DB5
NC O 18 NC
DB [J12 17 [J DB6
oss []13 16 [J DB7
NC Q14 15 Vss

a logic zero on the top 6 bits of the bus.
BUS CONTROL. SIGNALS

BDIR| BC2| BC1| Signal Decoded Function

0 0 0 NACT No ACTion, DO-D15 = High Impedance

0 0 1 ADAR Address Data to Address Register,
D0-D15 = High Impedance

0 1 0 IAB No Action

0 1 1 DTB Data To Bus, DO-D15 = Input

1 0 0 BAR Bus to Address Register

1 0 1 DW No Action

1 1 0 DWS No Action

1 1 1 INTAK INTerrupt AcKnowledge

TIMING DIAGRAM

CP1610
BUS CYCLES >< ADDRESS ><

X oo X

[
tas <

tao ia—-

i

¥

>< DATA IN

- ‘da }“

o)

F-f -

-
a
o

DATA OUT

XF

2-37




>
=
S
=
o]
=
e
=
=]
=
=
Ll
<

GENERAL

INSTRUME RO9580

ELECTRICAL CHARACTERISTICS

Maximum Ratlngs*
TemperatureUnderBias ........cocovvvinevnnennnnnnnn. . 0°C to +100°C

* Exceeding these ratings could cause permanent dam-

Storage Temperature ....... P ...—55°C to +150°C age to the device. This is a stress rating only and func-
All Input or Output Voltages with Respect to Vgg..........—0.2V to +12V tional operation of this device at these conditions is not
Ve With Respectto Vgg . ..ovvnnu P —0.2V to +12V implied—operating ranges are specified in Standard
. Conditions. Exposure to absolute maximum rating con-
Standard Conditions (unless otherwise noted): ditions for extended periods may affect device reliability.
Ambient Temperature: —40°C to +85°C Data labeled “typical” is presented for design guidance
Vec = +4.50V to +6.50V, only and is not guaranteed.
Vgg = 0V
DC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions

Inputs

Input Logic Low Vi 0 — 0.8 v

Input Logic High Vou 2 — Vee Y

Input Leakage Vi — — 5 uA Vin =0V to Ve

CPU Bus Outputs

Output Logic Low Voo 0 — 0.4 \Y lop = 1.6mA

Output Logic High Von 24 — Vee \ lon = 100pA

Supply Current

Vee Supply fce — — 75 mA
AC CHARACTERISTICS

Characteristics Sym Min Typ Max Units Conditions

inputs

Address Set Up tas 300 — — ns

Address Overlap tao 50 — 65 ns

CPU Bus Outputs

Turn ON Delay toa - - 300 ns

Turn OFF Delay too 80 — 250 ns

Access Time tac — — 16 us
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RO9160 PRELIMINARY INFORMATION

160K Cartridge ROM
FEATURES
® Mask Programable Storage Providing 16,384 x 10 Bit Words PIN CONFIGURATION
& 16 Bit On-Chip Address Latch 28 LEAD DUAL IN LINE E
® Control Decoder g
m Programable Memory Map Circuitry to Place 16K ROM Page T°‘a'°" e
Within 65K Word Memory Space Located on Four Vee O ®1 28p BC! =
Independent 4K Boundaries NG Q2 27 BC2 >
NC O3 26 BDIR ]
REQUIREMENTS DB15 (4 25 DBO 5
The RO9160 operates as the program memory for systems using a DNB‘; E z :; g g:; (=}
CP1600 series microprocessor. o3 7 20 NG =
Itis configured as 16K x 10 bit words and contains several features o2 8 210 oe3 o
which reduce the device count in a practical microprocessor D811 9 20 pB4
application oB10 ] 10 19 DBS
! NC On 18O NC
pB9 12 170 pee
DESCRIPTION pes 13 161 DB7
The RO9160 contains a programable memory map location for its NC 14 150 Vss
own 16K page and if a valid address is detected, the particular
addressed location will transfer its contents to the chip output
buffers. If the control code following the address cycle was a
Read, the RO9160 will output the 10 bits of addressed data and

also drive a logic zero on the top 6 bits of the bus.

BUS CONTROL SIGNALS
BDIR| BC2| BC1| Signal Decoded Function
0 0 0 NACT No ACTion, D0O-D15 = High Impedance
0 0 1 ADAR Address Data to Address Register,

D0-D15 = High Impedance
IAB No Action

DTB Data To Bus, DO-D15 = Input
BAR Bus to Address Register
DW No Action

DWS No Action

INTAK | INTerrupt AcKnowledge

- aaa00
O o Y = ST
- o0o-=0-=0

TIMING DIAGRAM

CP1610
BUS CYCLES ><: ADDRESSX X READ X
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INST%bﬁEﬁlr RO9160

ELECTRICAL CHARACTERISTICS
Maximum Ratlngs*

Temperature UnderBias................. i, 0°C to +100°C * Exceeding these ratings could cause permanent dam-
Storage Temperature ........coovvvvniinnennenanaeienes —55°C to +150°C age to the device. This is a stress rating only and func-
All Input or Output Voltages with Respect to Vggeeenrennnn —0.2V to +12V tional operation of this device at these conditions is not
Vgc With Respectto Vgg ......... ceeensreaes tereessaserne —0.2V to +12V implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
Standard Conditions (unless otherwise noted): ditions for extended periods may affect device reliability.
Ambient Temperature: —40°C to +85°C Data labeled “typical” is presented for design guidance
Ve = +4.50V to +5.50V only and is not guaranteed.
Vgg = OV
S
é DC CHARACTERISTICS
%" Characteristics Sym Min Typ Max Units Conditions
> Inputs
g Input Logic Low Vi 0 — 0.8 \
=y Input Logic High Vi 2 - Vee \
5 Input Leakage Vi - - 5 HA Vin=0VtoV¢c
o CPU Bus Outputs
Output Logic Low VoL 0 — 0.4 \" lo.=1.6mA
Output Logic High Vo 2.4 — Vee v lowy = 100uA
Supply Current
Vce Supply lec - — 75 mA
AC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions
Inputs
Address Set Up tas 300 - - hs
Address Overlap tao 50 - 65 ns
CPU Bus Outputs
Turn ON Delay toa — — 300 ns
Turn OFF Delay too 80 — 250 ns
Access Time tac — - 15 us

2-40



FUNCTION

Keyboard Encoder

y - PART PAGE
DESCRIPTION NUMBER | NUMBER

" CAPAGITIVE
KEVBOARD

ENGODER

4,592 bits organized as 112 keys x 4 modes x 10 bits, p%us 112 bits for mt‘amal
programing of function keys.
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AY-3-4592

Capacitive Keyboard Encoder

FEATURES
PIN CONFIGURATION
; ] 1?8 Key Keybo‘ard Encoder: 112 Fully Decoded Keys, 16 40 LEAD DUAL IN LINE
=] Discrete Function Keys
=3l m 112 Keys With 4 Modes, 10 Bit Output Top View
“E" B Key Validation Logic Protects Against Bounce ano et T 40fa Voo (45V)
> N-Key Roll Over or 2-Key Roll Over o102 391 AKD
_z.l ® Internal ROM Allows Any Keys to Control SHIFT CTRL, D203 38 [0 MATIN
= SHIFT LOCK and ALPHA LOCK D3 []4 370 POR
o @ ALPHA LOCK and SHIFT LOCK Indicator Lines pata D4 5 360 Clock
bl ® Any Key Down (AKD) Strobe outputs | D5 6 35[) KPD
==J ® Single +5 Volt Power Supply D6 Q7 34p sul
® Programable Coding of Standard and Special Function Keys 37 g ; gg 3 :6“
® Zener Diode Protection on All I/O Pins =
N D ] 10 31 x7
B Low Power Consumption, Less Than 2 MW per Key b1o O 11 300 x5
® Usable with Capacitive, Magnetic, Inductive, Hall Effect, or KBINH O 12 290 x14
Mechanical Keyboard Switches Lo/Ro (] 13 28 g X15
® Inputs and Outputs TTL and CMOS Compatible Keyboard [~ YA O] 14 2701 x13 m{ﬁ:a'd
B Internal Oscillator Matrix [ -Yc 15 26(] X12 | Outputs
Inputs | —_yg 16 250 X11
Keyboard -x0 17 240 x10
eyboar _
DESCRIPTION Matnx {1 ~X1 518 2P xe
. Outputs | —X2 [} 19 227 x8
The General Instrument AY-3-4592 is a unique dual pulse scan- ~x3 020 217 x4
ning encoder and keyboard controller for 112 keys in four modes
and 16 programable discrete function keys. ROM programing
permits any keys to control the shift control and lock functions The AY-3-4592 is fabricated with General Instrument N-Channel
The AY-3-4592 can be used with capacitive, inductive (magnetic) MOS technology on a single chip containing a 4592 bit ROM, a
or switch closure type switches since it works on pulse detection. 128 bit shift register and an internal oscillator.
BLOCK DIAGRAM
D6 D10 D9 D8 D7 D5 D4 D3 D2 D1 X15 X1413 121110 9 8 7 6 5 4 3 2 1 X0
=1~ —7 I |
| |
] I
| ———=-ov.
AU °_]_—‘ tlgg: LAT[())?IQNODU g:llJ\;rERS X DEé:ncl)\I/Dé;‘sAND Dm\‘fsns _l—(’ Ye
| = —f—o .
Sl
R o
e s T L |
| COUNTER BUS l
o 7BIT 4592 BIT
. | RaM ROM CLOCK BUS |
| |
|| T S | |
| ] J:;nnon FLAG/DISC DRIVERS |
| M |
| leon |
o] EARRIgRe !
LO/HO(%‘i* SR
AKD O~ I
: CLOCK | CL&CK |
| 1 I __+_°CL§CCK
SRoor ] [
I POR MATIN SHIF':‘zFa!EBC;TSTER
I PMIN |
| i =] [~
- Jg = —l —————— Lo ~ T T T T T T -
POR MATIN KPD O GND
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PIN FUNCTIONS

AY-3-4592 INSEOMERT |

Pin No. Name Symbol Function
1 Ground GND Ground Pin
2-10 Data Out D1-D9 Data Outputs, D1 through D9
11 Data Out D10 Data Output D10. See AY-3-4592 options for complete description
12 Key Inhibit KBINH Logic “1” on KBINH will inhibit the processing of Key closures and prevent
new output codes. See AY-3-4592 options for other custom options. -
13 Lockout/rollover LO/RO High for 2 Key Rollover operation, low for N Key Rollover operation. This input g
is a high impedance Schmitt trigger with thresholds of approximately % (low) =
and % (high) of Vcc. This allows easy interfacing with very slow RC circuits —
for such functions as “repeat delay”. LO/RO is internally “anded” with =
AKD/STB,; if either is low, N Key rollover is automatically selected. >
14-16 Y-Address YA, YB, YC | Y Address lines select one of eight Y inputs through external multiplexer. =
Scan sequence is Y7 to YO o
17-27, 30-32 X Outputs X0-X13, X5-X7 | X output drivers for Matrix scanning. Scan sequence is X15 to X0. Each driver 5
generates 8 pairs of pulses each scanning cycle. o=
28, 29 X15, 14 X15, X14 X15 is programed as a “discrete output” key in the standard part. Optionally
it may be programed as an error flag or as a Matrix drive line. See AY-3-4592
options. Unlike X0-X13, neither X14 nor X15 have associated ROM output
codes. These lines are used to enable separate discrete keys to be debounced
using an addressable latch as illustrated in figure 2.
33 Alpha Lock ALl ALI will indicate if op code XX101 is selected. (See operation codes). In the
Indicator standard device there is no other function. If alpha lock Is selected as an
option, op code XX101 will result in bit 6 being replaced by bit 9 when a key is
depressed.
34 Shift Lock SLI SLI will indicate if op code XX011 is selected (see operation codes). In the
Indicator standard device this op code will also select the shift lock function.
35 Key Pressed KPD KPD is used to shift the threshold of the external sense amplifier in order to
provide hysteresis to improve noise immunity. In addition KPD may be
inverted to provide the data input to the 8 bit latches for decoding X14 and X15.
When a key closure is detected KPD is generated causing the 8 bit latch output
to go high. See figure 2.
36 CLOCK CLK Resistor/capacitor tie point for the internal oscillator. Nominal frequencies
and scan times are shown below:
C = 150pf C = 220pf C = 500pf
R Freq Scan time Freq Scan time Freq Scan time
5K 13 MHz 15 msec 12 MHz 17 msec 71 MHz 28 msec
10K 8 MHz 23 msec .8 MHz 27 msec 45 MHz 43 msec
25K 4 MHz 48 msec 3 MHz 60 msec 20 MHz 10 0 msec
37 Reset POR Reset clears all internal registers and flip flops. Suggested circuit for power on
reset is illustrated in Figure 1.
38 Matrix Input MATIN Input from external multiplexer. Senses signal from X-Y scan of depressed
key.
39 Any Key Down AKD AKD is low when no key is depressed. When a key is depresed AKD goes high.
Strobe If, while one key is held, a second key is depressed, AKD will go low for 2
clock cycles.
40 Power Vee Power supply +5V input
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INSTROMERT

AY-3-4592

OPERATION

Keys are connected in a 16 x 8 matrix. Scanning of the matrix is
performed by the encoder in conjunction with an external,
multiplexer. The encoder provides a 3 bit binary address (YA, YB,
YC) used to scan each of eight possible sense lines (Y-lines). The
drive lines (X-lines) are each pulsed low by theencoder. Ifakey is
closed, the pulse is coupled from the drive to the sense lines,
amplified, and sent to the encoder. When used to encode reactive
switches, a detection circuit is necessary between the output of
the multiplexer and the MATIN input to the encoder. In this
manner, each matrix cross-point is interrogated in turn. Each
matrix cross-point is given a unique binary code that is
determined by the internal scan counters. This code is used to
address a ROM which generates the output codes (such as ASCII
or other customer defined codes). The output of the ROM is
entered into an output holding register when the key is deter-
mined to be a valid key closure. Only the cross-points on X0
through X13 can have output codes: X14 and X15 can be used for
scanning discrete keys.

An internal oscillator controls the matrix scanning rate. The
minimum scanning timeis 1.7 ms, ata 1.2 MHz clock. This allows a
burst typing speed equivalent to over 250 words/min. When a key
is depressed, a matrix address from an X driver and Y input line
representing that key is loaded into a 7 bit latch. On the second
keyboard scan, the matrix address and the stored address are
compared. If the two addresses match, the ROM 10 bit word at that
address is loaded into the data holding register. This data remains
valid until the next key is depressed. The internal error flag is set, if
this option was utilized, whenever there is a mismatch between 7
bit addresses.

Two negative pulses must be detected during the MATIN timing
window for the depression to be recognized.

Keyboard Selection

The AY-3-4592 keyboard encoder can be used with a wide variety
of available keyboards. An external multiplexing circuit and one
external sense amplifier can be tailored to the user’s specific
requirements. As shown in Figure 1, the sense amplifier detects
changes in voltage caused by variations in the switch impedance
as a key is depressed and released. Given the key switch
impedances for depressed and released states, the values of Rx
and Rh can be chosen to guarantee switch closure detection and
noise margins. Rx is chosen to match the capacitor or reactor
time constants. For example, given a variable capacitance
keyboard switch with C1 =100pf, and C2 = 10pf for depressed and
released positions respectively, witha 1.5MHz oscillatorand Rx =
10 Kohm, a depressed key would make a 4.7 volt pulse while a
raised key would produce a 2.6 volt pulse. The potentiometer
would then be set for best noise immunity with minimum pulse
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width, 90ns for all keys. The hysteresis resistor, Rh, is chosen at
roughly ten times the value of Rx to provide increased noise im-
munity for detected key depressions.

Operation Codes

Depending on the internal programing of the AY-3-4592, keys
may have one of three different functions. Keys on matrix line X0
through X13 have, in addition to the output code bits, a function
flag bit (FFB). Ifthe FFB is programed as a zero, the key produces a
data output when depressed.

When FFB is a one, the key is a “function” key for which bits 1-5
determine the function. These bits are referred to as the op code
and are used to provide special functions such as shift, shift lock,
alpha lock, etc. Bits 6-10 are not used.

Op codes may be programed to provide data outputs as well as
change the mode of operation Data when outputted is not latched
as are normal coded outputs.

Bits 1-3 indicate what operation the key will perform; per table 1.
Bit 4 programed as one indicates adown-coded key, for which the
10 data bits programed in the shift mode level of ROM are output-
ted when the key is depressed.

Bit 5 programed as one indicates an up-coded key for which the 10
data bits programed in the control mode level of ROM are output-
ted when the key is released.

Neither bit 4 nor 5 will have any effect on the operational control of
bits 10-3.

Table 1
Op-Code Function
5§ 4 3 2 1
X X 0 0 0 Function key (with up/down codes)*
X X 0 0 1 RightShift Key
X X 0 1 0 LeftShift Key
X X 0o 1 1 Shift Lock Key or Discrete Key
(output SLI)
X X 1 0 0 Control Key
X X 1 0 1 Alpha Lock Key or Discrete Key

(output ALLI)
Error Reset Key or discrete key
(output X15)

X X 1 1 1 Discrete Key (output D10)

*1f the op-code is 00000 the key has no internal function but KPD
will go low when it is processed.



AY-3-4582 INSEOVERT

OPTIONS

Pin or Function Option

X15 X15 may be programed as

1) an X-output to provide a second set of 8 discrete lines

2) a discrete output which indicates when a function key with op code XX110 is depressed

3) an Error Flag Indicator (EFI). See Error Flag

In the AY-3-4592 STD X15 is a discrete output

Error Flag When this option is selected, the AY-3-4592 has the capability of detecting multiple key depressions during
the same scan cycle. When selected, the error flag may be programed to generate KBINH and or appear at
the X15 output. The error flag may be reset by three methods. If the automatic reset is selected/the flag will
be reset when the error causing Key is released.

Op-code XX110 may be programed on a function key to reset the error flag.

If pin 12 is programed for KBINH error flag will be reset by pulsing pin 12 high. The reset will occur on the
negative edge of the KBINH signal; the pulse must be at least 16 clock cycles.

Error flag causes KBINH and is automatically reset.

Alpha Lock When programed for Alpha lock, the function key with op-code XX101 will cause the bit 6 output to be
replaced by bit 9. Bit 9 is not altered. Alpha lock is normally used to force printing of upper case characters
irrespective of the shift function. Op Code XX101 will also cause an output on ALI (pin 33).

When Alpha lock is not programed, op code XX101 will result in an output on ALI (pin 33).

Op code XX101 may be programed for momentary action, or latched push-on, push-off alternating action.
ALI may be programed for normally low or high output.

Op code XX101 is momentary action. ALI is normally low.

The AY-3-4592 STD is not programed for Alpha lock, although there will be an output on ALI.

Shift Lock When programed for shift lock, the function key with op-code XX011 will cause normal electronic shift
action. Op code XX011 will also cause an output on SLI (pin 34).

If shift lock is not programed, op code XX011 will simply cause an output on SLI. SLI may be programed
for normally low or high output.

The AY-3-4592 STD is programed for shift lock operation with SLI normally low.

KBINH KBINH, Keyboard Inhibit, may be programed to be caused by Pin 12 high, by the error flag, or both. In
addition, function keys with up or down codes may be programed, as a group, to be inhibited by KBINH.
This is the KCI Out option.

When pin 12 is programed to cause KBINH, a high input on pin 12 will inhibit processing of common keys.
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If a key is depressed while the KBINH signal is present, output and output strobe will be generated when
KBINH is released.

The AY-3-4592 STD has KBINH actuated by pin 12 high, and by the error flag. The KCI In option is used,

that is, the function key operation is independent of KBINH.

D10 D10, pin 11, may be programed as the output for the memory bit 10 or as a discrete output. As a discrete

output, pin 10 is switched from its normal state (programable as high or low) by the function key with op-
code XX111.

The AY-3-4592 STD is programed for D10 as a discrete key, normally low.

Key Type Keys may be either normally open or normally closed. The AY-3-4592 STD is designed for normally
open keys.
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AY-3-4592

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

VGG v eeerrnnnnnaeeeerrriinns

........ -0.3 Volts to +7.0 Volts

Maximum voltage with respect to Vgg..ovoennnttn. +0.3 Volts

Storage Temperature .........
Operating Temperature .......

..... 65°C to +150°C
................... 0to70°C

Standard Conditions (unless otherwise noted)

Vee = 5.0V £5%
Ta=0°to70°C

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

Characteristic Symbol | Min. Typ.**| Max. Unit Condition
Data Output “1” Voltage VoH 3.5 - . Vv lon = 50uA, 25pf
Data Output “0” Voltage Vo - - 0.5 \ lo, = 1.6mA
All Inputs “1” Voltage Vi 2.2 - - \ except POR, 2KRO
All Inputs “0” Voltage Vi - - 0.8 Vv except POR, 2KRO
All Inputs Leakage [ - - 10 MA Vin = 5V
X Output “1” Voltage XoH 3.5 - - \ lon = 50uA, 100pf
X Output “0” Voltage XoL - - 0.5 \ loL = 1.6mA
AKd Output Voltage Va - - 0.6 \ loL = 3.2mA
MATIN Input Voltage Vy - - 0.4 v
POR, 2KRO high threshold Vgy - 1.3 - v Schmitt trigger
POR, 2KRO low threshold VgL . 3.7 - v Schmitt trigger
Power Supply Current lec - 35 60 mA Vce =5.3V
Clock Frequency ¢ 200 - 1200 kHz
Matrix Delay t - - 250 ns
Input pulse width t, 90 - - ns
X Output pulse width ty 1.7 - - us
X Output fall time txe - - 150 ns Vou = 4.3V, VoL = 0.4V
X Output rise time txri - - 150 ns Vow = 2.4V, VoL = 0.4V
X Output rise time txre - - 500 ns Vou = 3.5V, Vo = 0.4V
X Output rise time txra - - 1500 ns Von = 4.3V, VoL = 0.4V
KPD-X Oulp_ut set time Tyx 500 - - ns
X Output-KPD hold time tyk 100 - - ns
Data out to AKD time toa 1.7 - - us

**Typical values are at +25°C and nominal voltages.



AY-3-4592 INS&EJW

TIMING DIAGRAMS

N VoV

KEY PROCESSED UP = 1z

KPD
KEY PROCESSED DOWN

OTHER KEY STILL DOWN
AKD ‘—lnrj'

DATA
out

|

§

READ ONLY MEMORY

KPD
VOL
tx———> e
VOH
xN
VOL
e tx
txp e r-—— trre
MATIN
e e [ e e — o — c— — o e e e o— — — — — Vx
— ty t
Discrete Function Key
Y2 Y1 YO
X!A
KPD . OUTPUT FROM ENCODER FOR

X1a—Yz KEY DEPRESSED

f+——LATCH OUTPUT IF X,,—Y, RELEASED

LATCH OUTPUT IF X, ,—Y, DEPRESSED

2-47



READ ONLY MEMORY

8v-2

@™

P U OO P CCC PP OD PO OUCPOCRCOOCOO00COROOCO000COVOCTCOOOOT OO = o e v o o

cvcea NORMAL ccn=e
HEX BINARY

ool 0000000001
vo2 0999000010
003 0200000011
004 0000000100
005 0000000101
006 0000000110
oo? 0900000111
0CE 9ullooiito
1€4 0111100102
ocd 00iloat101
0co 0011001101
188 0110001000
1€ 2110001110
18C 0110091100
19€ 0110011110
185 0110000101
17F 0101111111
ocs 0011003011
occ 0011091100
180 0110001101
194 0110011610
198 0110011011
187 0110000111
19C 0110011100
17€ 0101111110
170 010i111101
0CA 0011001010
188 011¢onto1t
199 0110011001
198 59110011000
189 0110001901
190 vilvotitot
17¢ 0101111100
ocs €011001000
¢y 0011001001
186 0116000110
197 0110010111
191 0110010001
oce 0v11001001
0oF 0011011111
178 0101111011
oc? 0011000111
oce 0011001000
184 0110001010
195 01106010101
194 0110010100
192 0110010010
003 001101C011
17A 0tol111010
oce 0011000110
oc? 0011000111
196 0110010110
190 0110010000
194 V110010100
193 011uni6011
192 0110010010
179 0101111001
ocF 0011001111
océ 0011000110
178 0101111000

Right Shift
Left Shift
Shift Lock
Control

ALl
X15
D10

sEvOmM-
8

mmnxamﬂauérﬂn nwo
[

B}

- O=—®mOwm- FeC N MPUPAI TS OINMU <O =~
37 " Z° g% 2

mOo® >
m
P

CODE CHART / AY-3-4592-STD

wasaca GHIFT cc=aas awee CONTROL==ee=
HEX BINARY HEX BINARY

IFF 1nnnn IFF 1111111111
IFF 1niin 3FF 1t
3FF [RERRREETS; IFF 111111118
3FF 1111l IFF it
IFF 111 3FF 1111111111
3FF 111111 IFF 111111
IFF 11 3FF 1itn
0DE 0011011110 ! 0CE 0011001110
166 0111100100 ESC 1€4 0111100100
18F otloitlily @ 0co 0011001101
000 ovtiortiol " 0cD 0011001101
148 0110101000 W 1E8 0111101000
1AE olinlvlilo Q 1€E 0111101110
1AC 0110101100 S 1EC 0111101100
18€ 0110111110 A 1FE 0111111110
1A5 nl10100101 Z 1E5 0111100101
17F 0101111111 NUL 17F 0101111111
008 0011011011 § 0cs 0011001011
00¢ 0011011100 # occ 0011001100
140 0110101101 R 1€0 0111101101
184 0110111010 E 1FA 0111111010
188 oiloliloll D 1F8 0111111011
1A7 0110100111 X 1€7 0111100111
18C 0110111100 ¢ 1FC 0111111100
17€ 0101111110 SOH 17€ 0101111110
170 0101111101 STX 17D 0101111101
0DA 0011011010 % 0CA 0011001010
148 otiglolonl T 1€8 0111101011
189 0110111001 F 1Fg 0111111001
188 0110111000 G 1F8 0111111000
149 0110101001 V 1E9 0111101001
180 0110111101 B 1FD 0111111101
17¢ 0101111100 ET: 17¢ 0101111100
009 0011011001 ¢ ocs 0011001000
009 0011011001 ¢ 0c9 9011001001
146 0110100110 Y 1€6 0111100110
187 0110110111 H 1F? 0111110111
181 ot1o110001 N 1Fl 0111110001
oc3 0011000011 < 0ee 0011001001
00F 0011011111 SP 0DF 9011011111
178 0101111011 EO 178 0101111011
005 0011010101 * oc? 0011000111
008 0011011000 * 0cs 2011001000
144 0110101010 wu 1EA 0111101010
185 0110110101 J 1FS 0111110101
184 0110110100 K 1F4 0111110100
182 0110110010 M 1F2 0111110010
0c3 a0t10c001l < 003 0011010011
174 9191111010 ENQ 174 01011110190
007 0011010111 & 9C6 0011000110
oo7 0011010111 oc? 0011000111
186 01101101190 I 1F6 0111110110
180 0110110000 O 1Fo 0111110000
1A4 aliol00100 [ 1Fa 0111310100
183 olloiiooil L 1F3 0111110011
142 ot10100010 ] 1F2 0111110010
179 0101311001 ACK 179 0101111001
006 0011010110 ) ocF 0011001111
006 0011010110 ) oce 0011000110
178 0101111000 BEL 178 0101111000

«=SHIFT/CONTROL»*
HEX BINARY

IFF JESEEREEER)
3FF 1111111181
IFF 1111111111
IFrF 1
IFF 111111111
3FF 1111110118
IFF 111111118
00E 0011011110
1Ea 0111100100
1FF 0111111111
000 0011011101
1E8 0111101000
1€€ 0111101310
1€¢ 0111101100
1Fg 0111111110
1€5 0111100101
17F olo1111111
008 0011011011
00¢ 0011011100
1€p 0111101101
1FA 0111111010
1FB 0111111011
1E7 0111100111
1FC 0111111100
17€ 0161111110
170 0ln1181101
00a 0011011010
1€e 0111101011
1F9 0111111001
1F 3 0111111000
1E9 0111101001
1FD 0111111101
17¢ 0101111100
009 0011011001
009 0011011001
1€6 0111100110
1F7 0111110111
1F1 0111110003
0c3 0011000011
00F 0011011111
178 0101111011
00s 0011010401
00s 0011011000
1EA 0111101010
1fs 0111110101
1Fa 0111110100
1F2 0111110010
0¢3 0011000011
174 0101111010
oD7 0011010111
007 0011010111
1Fe 0111110110
1Fo 0111110000
164 0111100300
1F3 0111110011
1E2 0111100010
179 0101111001
006 0011010110
006 0011010110
178 0101111000

!
ES
NUL

"

ﬁ%&i&*&gﬁ;SNl
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6v-¢

xxy

074
ors
ore
orr
080
081
082
083
084
08S
086
087
090
091
092
093
094
095
096
097
100
101
102
103
104
105
106
107
110
11

112
113
114
115
116
nz
120
121

122
123
124
125
126
127
130
131

132
133
134
135
136
137

OO DO CC o000 0C 000 C 0000 CCO0CO0CO000CO0COO0CCO00O0DCO000O000C2E ®™

eacaaNORMAL «~ee=
HEX BINARY

18F 0110001111
ocs 0011000100
193 0110010011
opl 0011010001
0p2 0011010010
191 0110010001
18F 0110001111
1A4 0110300100
0p8 0011011000
oc4 0011000100
0Do 0011010000
177 0101310111
oc2 001100000
0cs 0011000161
176 0101110110
143 011C¢300011
175 0lollio101
14 0110100100
1F2 0111110010
142 0110100010
080 001600C000
174 0101110100
op2 0011010010
173 2101110011
1FS 0111110101
18F 0110111111
1Al 0110100001
140 0110100000
172 010i110010
IF6 011i110110
0p2 001l010010
171 010110001
190 0110010000
144 0110100100
1F7 0111110111
140 0101100000
170 0101119000
oc8 0011001000
1F4 vliliio100
16F 0101191111
oce volloololl
003 0011910011
0CE 2011001110
oCF oulloQriil
16 vlol101110
oce v0lioo0t10
oc? wilenotitl
oca Jo1lon1nlu
ocY 2011031001
0co 0213001101
2cC 2011091190
001 0u1l010001

OPTIONS ARE  Error Flag — Programmed
X15 — Discrete output, normally low
KBINH — Set by high on pin 12 or error flag Function keys not inhibited by KBINH

Error Flag — Reset by releasing error-causing key
Shift Lock — Operational SLI normally low
Alpha tock — Inhibited ALI normally low, set by OP code XX101

D10 — Discrete output, normally low
Key Type — Normally open

PN

c—w3 |-

2

WhOO®O e -

CODE CHART / AY-3-4592-STD

econes SHIFT ~e=eas
HEX BINARY

LAF ni10101112
ocs 001100001
1A3 0110100011
oct 0011000001
140 0110100000
1Al n11601000014
18F vtinlinll
1A2 0110109010
opD 0011011101
on4 0011010100
oco 0011000000
177 01011i0111
0D4 0311010100
0oDS 0011010101
176 0101110110
083 0010090011
175 olotttolol
084 0010000100
1F2 0111110010
082 0010000010
080 0010000090
174 01011101v0
140 0110100000
173 0101110011
1F5 6111110101
143 0ll0100011
ogl 0010000001
or2 0011000010
172 0101110010
1Feé 011311410110
oce 001t000010
171 0101110001
140 0110100030
1A2 0110100010
1F?7 0111119311
160 0101190000
170 0101119090
0cs 1711001000
iFa 0111111l
16F 7101101111
ocs 0011001011
003 0011019011l
0CE ooltueltly
oCF 001101113
16€ 01vt10l110
(14 0011090110
oc7 nN011009111
QCA 0311001910
0c9 0011001008
och 0vltonlivl
occe 0011401190
[oR} 0Uilnluool

o+ =@ )1V,

G

—O—C ~I#+®
o 1

o
m
[

vT

Q

ONONEO YR ="

©+=«=CONTROL ~.--
HEX BINARY

1€F 0111101111
oca 0011000100
1F3 0111110011
001 00119010001
0p2 0011010010
1F1 0111110001
1€F 0111101111
1€4 0111100100
008 0011011000
oc4 0011000100
000 0011010000
1244 0101110111
ocz 0011000010
0cs 9011000101
176 0101110110
1€3 0111100011
175 0101110101
1€4 7111100100
1F2 0111110010
1€2 0111100010
080 0010000000
174 0101110100
1€£0 0111100000
173 0101110011
1F5 0111110101
1FF 0111111111
11 9111100001
10 0110100000
172 0101110010
1F6 0111110110
002 011010010
171 0101110001
1Fo V111110000
184 0110100100
1F7 0111110111
160 0101100000
170 0101110000
oce ¥011001000
1F4 0111110100
16F 0101101111
oca 0011001011
008 0011010011
0CE 0011001110
ocF 0011001111
16E 0101101110
0cé 0011000110
ocr 0011000111
0CA 0011901010
0cy 0011001001
0co 0011001101
(149 0011001100
0t 0011010001

DLE

IS og ~
m

Q

whNOOOEOR -

~=SHIFT/CONTROL--
nEX BINARY

1EF 0111101111
ocs 0011000103
1€3 0111100011
(13} 0011000001
140 0110100000
161 0111100001
1FF 0l11111111
1€2 0111100010
00D 0011011101
0Da 0011010100
oCo 0011000000
177 0101110111
004 0011010100
005 0011030101
176 0101110110
1€3 0111100011
17s olo1110101
1€4 0111100100
1F2 0111110010
1€2 0111100010
080 0010000000
174 0101110100
1€0 0111100000
173 0101110011
1Fs 0111110101
1FF 0ol11111111
1€1 0111100001
oc2 0011000010
172 0101110010
1Fe 0111110110
oc? 0011000010
17 0101110001
1E0 0111100000
1A2 0110100010
1F? 0111110111
160 0101100000
170 0101110000
oc8 0011001000
1F4 0111110100
16F 0101101111
oce 0011001011
003 0011010011
oCe 0011001110
oCF 0011001111
16¢ 0101101110
oCé 0011000130
oC7 0011000111
oCa 0011001030
0Cy 0011001001
0¢o 0011001101
occ 0011001100
001 0011010001

NOTE Bit 9 — Programmed to allow alpha lock implementation using external logic
Bit 8 — Programmed low for “mono mode” keys, for which the output is the same in all modes
Bits 1-7 — “Inverted” ASCII data bits

DLE

Q

v OQo ="

26Sh-€-AV
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NsHONR AY-3-4592

8 PLACES 10K
_L_ W [—A—O 5V
50pf 0.1uf Q 220pf
| S I |_ — ,___| I___]
gwon P 9
= _— 40| |36 —
= 17 RC 2
é Xo o>
5 8, . _3ﬁ
19 4
> X2 >
= 20 5
3 Xa D> >
=) 21 6
5 Xa Ds -é
== 30 7
Xs De b—m>
32 8
Xe Drf—>
31 9
X7 Ds >
22 10
Xs Dsft—>
23 1
Xo D10 f—>
24
" ° AY-3-4592 "
X1 > Xis
2 39
€% ————>> STB/AKD
27 34
X13 ——> sLI
28 X14 —33—9 ALl
29 X1s a7 100K
POR W
13| 14| 15] 12| 1] 5] 2] 4  0.1uf
1 2 3 4 5 6 7 0 v 14 13"
Ny AL Ya LO/RO
CD4051 g B2 181y, KBINH |12
MUX c le_tely. ano LT
KPD MATIN _J_
3 35 =
W W o 38
AN\~
R +V
1K X DRIVER
b
3 7
Tl ca 6 TYPICAL
_| 3140 SWITCH
10K LOCATION
2 4
1K
-_ ~
= | [l
Y SENSE LINE
Fig. 1 SAMPLE KEYBOARD DESIGN ROM CODED KEYS
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L AY-3-4592 l ,Ns&i,"fﬁmﬂ

8 MUX SENSE LINES
/N
7/ AN
2
8 X1a4
29
Xis
>
13| 14] 15] 12| 1 AY-3-4592 &
2 3 4 3 -
0 5 6 7 ] P E
11 14 =
YA >
CD4051 MUX 10 151y =
8 =)
9 16
Yo =
(V)
po— o
35| kPD
14| |3 |2 |1
E A2 A A D KPD
@4_ 0 13
<«
6
6—7 2 9334
<€<—3 8-BIT +V
6—9-4 LATCH
|1
> 0], 5
11 16
<—s6 Vee
@12—‘7
o]
14] 3 |2 [1
E Az A; Ay D
4
/ ¢ 0 13
5
<1 NOTE. Xis OPTIONAL, MAY ALSO BE
6 USED FOR ERROR CONTROL
<2
8 LATCHED 7 9334
<«
DISCRETE < . 8-BIT +v
FUNCTION
LINES €&— 4 LATCH T
—115
<« c
1 16 l
Q 6 Vee
12
<7
AN
o]
Fig. 2 SAMPLE KEYBOARD DESIGN DISCRETE FUNCTION KEYS
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Character Generators

) ) PART " PAGE
‘ FUNCTION DESCRIPTION NUMBER NUMBER
CHARAGTER | 2560 bits organized as 64-5 x & characters Ceees RO-3-2513° | 264
GENERATOR 18,384 bits organized as 2048-8 bit words co RO-3-9316CGH 2-59

2-53



>
[= =4
(=]
=
w
=
=
=
(=]
a
<C
wl
[« =

RO-3-2513

Character Generator

FEATURES

W 64 x 8 x 5 Organization — Ideal for Systems Requiring a Row
Scan 5 x 7 Dot Matrix Character Generator

® Single +5 Volt Supply

® TTL Compatible — All Inputs and Outputs

B Static Operation — No Clocks Required

B 450ns Maximum Access Time

# 175mW Maximum Power

B Three-State Outputs — Under the Control of an Output
Inhibit Input to Simplify Memory Expansion

® Standard ASCII (RO-3-2513/CGR-001) or Totally Automated
Custom Programing Available

B Zener Protected Inputs

B Glass Passivation Protection

DESCRIPTION

The General Instrument RO-3-2513 is a 2560 bit Read-Only
Memory organized as 512 five bit words and is ideally suited for
use as a Character Generator. Fabricated in the General Instru-
ment advanced GIANT Il N-Channel lon-implant process to en-
able operation from a single +5 Volt power supply, the RO-3-2513
can store, for high speed raster scan CRT displays, a full 64
characters in a standard 5 x 7 dot matrix format.

The RO-3-2513 is available pre-programed with ASCII encoded
5 x 7 characters (General Instrument part no. RO-3-2513/CGR-
0001) a direct replacement in pin connection, operation, and
character font for the Signetics 2513/CM2140. The RO-3-2513 is
also available reprogramed with lower case ASCll encoded 5 x 7
characters (General Instrument part no. RO-3-2513/CGR-005), a
direct replacement for the Signetics 2513/CM3021

PIN CONFIGURATION
24 LEAD DUAL IN LINE

Top View
Ncder 2 0 Ve (+5V)
Nc 2 23 ONC
Ncds 22 OAg
o1 4 21 [JA8
0[] s 20 A7
03d 6 19 [JA6
04 7 18 [JAs
osC] 8 17 DA4
Nc o 16 [1A3
GNDO 10 15 (A2
OUTINHO 11 14 OA1
Nc O 12 13 ANC

A separate publication, RO-3-2513 Custom Coding Information,
available from General Instrument Sales Offices, describes the
punched card and truth table format for custom programing of
the RO-3-2513 memory.

BLOCK DIAGRAM
Vee GND
Al
ROW
{a2
ADDRESS
A3 > ol
(A4 ADDRESS MEMORY —> 02
A5 INPUT ADDRESS MATRIX RALEAR > 03
a6 BUFFERS 512 X 5 504
CHARACTER |
ADDRESS |a7 > 05
A8
a9
OUTPUT
INHIBIT
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RO-3-2513

s |

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

Vec and input voltages (with respectto GND) .............. —0.3 to +0.0V
Storage Temperature ..........coooviiuiiiniiananenens —65°C to +150°C
Operating Temperature (Ta) «.vvveivieennnennneenneeannns 0°Cto +70°C

Standard Conditions (unless otherwise noted)

Vce = +5 Volts 5%

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

Data labeled “typical” is presented for design guidance

Operating Temperature (Ta) = 0°C to +70°C only and is not guaranteed. ;
Output Loading: One TTL load, Cy. toraL = 50pf g
wl
=
Characteristic Sym Min Typ** Max Units Conditions >
=
DC CHARACTERISTICS =
Address, Output Inhibit inputs =
Logic “1” Vin 2.2 - — \ oc
Logic “0” Vi — — 0.65 v
Leakage (%1 — — 10 MA
Data Outputs
Logic “1” Vou 22 —_ — \Y lon = 100pA
Logic “0” VoL — — 0.5 ' lo.= 1.6mA
Leakage Lo — — 10 pA
Power Supply Current
lec - — 25 35 mA QOutputs open
AC CHARACTERISTICS
Inputs
Cycle Time tc 400 — — ns
Capacitance Ci — 5 8 pf F = 1MHz
Data Outputs
Access Time tacc 75 250 450 ns
Inhibit Response Time tr - 150 240 ns
Capacitance Co —_ 8 10 pf F = 1MHz
**Typical values are at +25° C and nominal voltages
TIMING DIAGRAMS
te |
ADDRESS Xﬁ “ Viw
INPUTS
- Vio
'ULL {
ourBlA
- .65

ouTPUT
INHIBIT

DATA _ _ OUTRUTS _
OUTPUTS “HiGH IMPEDANCE

A. ACCESS TIME (ADDRESS TO OUTPUT-OUTPUT INHIBIT AT LOGIC ‘0")

OUTPUTS
VALID

B. INHIBIT RESPONSE TIME (ADDRESS INPUTS STABLE)

HIGH
IMPEDANCE 65
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INsTEOVERT RO-3-2513

RO-3-2513-001 STANDARD PATTERN CHARACTER FORMAT (Upper Case ASCII)

The RO-3-2513/CGR-001 is a pre-programed version of the RO-3-2513 series with ASCII encoding and the character font shown
below. A logic “1” represents an input or output voltage nominally equal to Vcc (+5V) and a logic “0” represents a voltage nominally
equal to GND (0V).

An example demonstrating the correspondence of device outputs and addressing sequence to the 5 x 7 dot matrix font is shown
below:

>
S
= CHARACTER ROW
o ADDRESS ADDRESS OUTPUTS
AzlAs|A 05 04 O3 Oz O
r RO-3-2513/CGR-001 Stots ToToToTs
3 Address Bit A9 | AB | A7 | A6 | A5 | A4 STt 0000
= ASCII Bit 6 5] a3 2]1 R OLILIEAC
% Ot |1 110|0[0}0
ASCII upper case “S” 1]ofo o[1X1J1)o
Character 0 1 0 0 1 1 t{o]1 olofojof4
11110 1Jo|0(O[1
Tt of1J1X1]0
RO-3-2513/CGR-00I
CHARACTER s 0 0 0 0 ' ' ' '
ADDRESS Ag 0 0 | | 0 0 | |
A; 0 I 0 | 0 I 0 I
Ag A5 A4
0 0 O
0 o0 |
o I 0
o 1 1

1 ) R 2K i D X
N e P N e
Rl R e ) R N
] B R e f 8 el
] e ) L S
R P [ ) e e R
I I R e
R, PR s e e R
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RO-3-2513 INSTEOVERE

RO-3-2513-005 STANDARD PATTERN CHARACTER FORMAT (Upper Case ASCII)

The RO-3-2513/CGR-005 is a pre-programed version of the RO-3-2513 series with ASCII encoding and the character font shown
below. A logic “1” represents an input or output voltage nominally equal to V¢ (+5V) and a logic “0” represents a voltage nominally
equal to GND (0V).

An example demonstrating the correspondence of device outputs and addressing sequence to the 5 x 7 dot matrix font is shown
below:

>
CHARACTER ROW =
ADDRESS ADDRESS OUTPUTS =
RO-3-2513/CGR-005 e %5104 10302 01 E
- 3 ofofo
Address Bit A9 | A8 | A7 | A6 | A5 | A4 0lojololo =
0jo]1 oflofo|ojo (=}
ASCII Bit 6 5 4 3 2 1 oj1]0 ofofofo]o =
of1 1 ()
ASCII lower case ‘s’ SAAAA =
Character 1 1 0o} o 1 1 1jojo 1Jolofolo
1]0]1 o[+ X1X1]o
1]1]0 ofojo]of1
R 1 X1X1X1]o
R0O-3-2513/CGR-005
CHARACTER Agl O 0 0 0 [ | | |
ADDRESS Ag 0 0 | | 0 0 | |
A7 0 | 0 | 0 | 0 |
As As Aq

fi £

E=nll Bl Pud fH UL it e 0

14
1

11

B . i

B B B

.

1D

;
i
>
i
|
B

-

[t

e

u e, ) TRl e T e bl
o e 0 e B

T
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INSTRUMERT RO-3-2513
TYPICAL CHARACTERISTIC CURVES
Voo = +5V Ta = +25°C
350 350 Veg = +5V
4
300 l/ 300
- et -
2 | 1 2
=, 250 Lor : =, 250
Rk b i £ |
> 1 | ] i
g 200 : : 200 ;
1 i + 1
= T | | |
= 150 — : t 150 |—1 ;
> S : : :
= o 20 40 60 80 15 17 19 21 23
=) TEMPERATURE (°C) Vou (VOLTS)
=]
5 ACCESS TIME vs. TEMPERATURE ACCESS TIME vs. OUTPUT VOLTAGE
o=
Ta=+25°C Ty = +25°C
24T vec=+5V - 24 Vee=+5V
Z
18 8
YV
3 ~
€ @ / E 2
2 // ' E \\
< / <
6 6
1l
) ! o :
1 I
1 .
o 1 2 3 4 0 i 2 3 4
Vo (VOLTS) Vou (VOLTS)
OUTPUT SINK CURRENT vs. OUTPUT VOLTAGE OUTPUT SOURCE CURRENT vs. OUTPUT VOLTAGE
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RO-3-9316CGll

Character Generator

FEATURES

| 128 Character Row Scan Including 96 Standard ASCII
Characters

| 5 x 7 Dot Matrix Character Generator

PIN CONFIGURATION
24 PIN DUAL IN LINE

® Single +5 Volt Supply Topiew N
® TTL Compatible — All Inputs and Outputs :; E ;‘ :;g X? Al
® Static Operation — No Clocks Required A5 O3 2201 A9
B 450ns Maximum Access Time A4 4 217 cs3
® Three-Stage Outputs for Bus Interface A3 05 2001 cst
® EPROM 2716 Pin Compatible A2 06 1P At0
a1 g7 181 cs2
A0 O8 170 05
DESCRIPTION NC ]9 160 04
The General Instrument RO1286 is a 16,384 Bit Static Read-Only :g E :‘1’ :‘:’ g 2:
Memory organized as 2048 8-bit words and is ideally suited for aNp 12 13h o1
use as a Character Generator. Fabricated in the General
Instrument N-Channel lon Implant process to enable operation
from a single +5 Volt power supply, the RO1286 can store for high
speed raster scan CRT displays, a full 128 characters in a standard
5 x 7 dot matrix format.
BLOCK DIAGRAM
Vee GND
\
A4 (
A5 (
A6 (
AT )
A8 > [e}]
N N
A9 RO1286 02
v ADDRESS 7
A0 ) INPUT ADDRESS MEMORY OUTPUT >os
7 BUFFERS DECODE MATRIX BUFFERS {
2048 x 8 7 04
> 05
\
A0 (
Al (
A2 (
A3 )
=7 \.
b e
cs2 ) SELECT
{ INPUT DECODE
CS3 Ds BUFFER
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INSHOMERT RO-3-9316CGII

DESCRIPTION

The chip is selected by applying the proper logic levels to the
3-chip select pins (PIN 20, 18, and 21). A 7-bit binary word must be
present at the address inputs, A4-A10 of the character generator,
to select a character (one out of the 128 programed characters).
The dot matrix of selected characters is generated by cycling line
count address input A0-A3 through the line counts necessary to
generate the characters. A dotis generated when an outputisa“1”.

CHIP SELECT CHARACTER ADDRESS
CS1Cs2Cs3 A10 A9 A8 A7 A6 A5 A4

o 0 1 i1 0 0 1 0 0 O

LINE COUNT DOT MATRIX

A3 A2 A1 A0 01 02 03 04 05

0o 0 o0 o 11 0 0 0 (1

o 0 o 1 11 0 0 O (1

0o 0 1 O 11 0 0 0 |1

o o 1 1 11 1 1 1

o 1 0 O 11 0 0 0 |1

o 1 0 1 i1 0 0 0 |1

o 1 1 0 11 0 0 0 (1

o 1 1 1 0o 0 0 o0 o

i1 0 0 O 0 0 0 o0 o0

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

Vcc and Input Voltages (with Respect to GND) .......... —0.3V to +8.0V
Storage Temperature ...........cccovverennnnennn. .—65°C to +150°C
Operating Temperature (Ta) . ..ooveeveneenennenennnnnnnns 0°C to +70°C

Standard Conditions (unless otherwise noted):
Voo = +5V 5%

Operating Temperature T, = 0°C to +70°C

Output Loading: One TTL Load, C TotaL = 100pf

Example of Generating the Character ‘H’:

A10 A9 A8 A7 A6 A5 A4

|11

cs1
= A0
cs2 RO1286 A
- A2
cs3 - A
0110240304 |05
3 8
g 3
oot
SHIFT
REGISTER
VIDEO
OUTPUT

*Exceeding these ratings could cause permanent dam-
age to this device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.

Data labeled “typical” is presented for design guidance
only and is not guaranteed.

DC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions

Address, CHIP SELECT

Inputs

Logic “1” Vin 2 - - \"

Logic “0” Vi — — 0.8 \"

Leakage I — — 10 HA

Data Outputs

Logic “1” Vou 24 — — \ loy = 100uA

Logic “0” VoL -— — 0.4 v loL = 1.6mA

Leakage lo —_ —_ 10 MA

Power Supply Current

RO-3-9316B-CC1 lec - 65 115 mA Outputs Open
AC CHARACTERISTICS

Characteristics Sym Min Typ Max Units Conditions

Address, CHIP SELECT

Inputs

Cycle Time tc 400 — — ns

Data Outputs

Access Time tacc - 350 450 ns

Chip Select Response Time tr —_ 100 200 ns

Capacitance

Input Capacitance C, —_ 5 8 pf F=1MHz

Output Capacitance Co — 8 10 pf F=1MHz
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RO-3-9316CGlI INSTROMERT

TIMING DIAGRAMS
- i, ol
VIH
ADDRESS
INPUTS
Vi
t aad
| acc
2.2
DATA >
OUTPUTS =
0.6 =
ACCESS TIME (ADDRESS TO OUTPUT—CHIP SELECTED) E
—
\ L \ =
CHIP NOT SELECTED NOT " e
SELECT =
SELECTED (AS PROGRAMED) SELECTED =
INPUTS i
Vi =
te lc— ts
22
DATA OUTPUTS ya OUTPUTS OUTPUTS *
OUTPUTS HIGH \k VALID HIGH
IMPEDANCE IMPEDANCE g g
CHIP SELECT RESPONSE TIME (ADDRESS INPUTS STABLE)

RO1286 Character set in Hexadecimal Representation:

Character Hex No. Character Hex No. Character Hex No. Character Hex No.
— 00 SP 20 @ 40 ' 60
A 01 ! 21 A 41 a 61
B 02 " 22 B 42 b 62
Cc 03 # 23 (o} 43 c 63
D 04 $ 24 D 44 d 64
E 05 % 25 E 45 e 65
F 06 & 26 F 46 f 66
G 07 ! 27 G 47 g 67
H 08 ( 28 H 48 h 68
1 09 ) 29 1 49 | 69
J 0A * 2A J 4A i 6A
K 0B + 2B K 4B k 6B
L oC , 2C L 4C | 6C
M 0D - 2D M 4D m 6D
N OE . 2E N 4E n 6E
o OF / 2F o 4F o 6F
P 10 0 30 P 50 p 70
Q 1 1 31 Q 51 q 71
R 12 2 32 R 52 r 72
S 13 3 33 S 53 s 73
T 14 4 34 T 54 t 74
U 15 5 35 U 55 u 75
v 16 6 36 \ 56 v 76
w 17 7 37 W 57 w 77
X 18 8 38 X 58 X 78
Y 19 9 39 Y 59 y 79
z 1A : 3A z 5A z 7A
t 1B ; 3B [ 58 { 7B
| 1c < 3C \ 5C i 7C
— 1D = 3D ] 5D } 7D
- 1E > 3E A 5E ~ 7E
£ 1F ? 3F — 5F ] 7F
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0-3-9316CGlI
DDRESS
A7 A6 A5
\Ag_OOOO 0001 | 0010 | 0011 { 0100 | 0101 | 0110 | O111 | 1000 [ 1001 | 101 11
A10 A9 Al

insTROMERT R
RO1286 CHARACTER

(N 0 O O
ol I e B = L
1L EM E |~
=¥ |~ D -
=+ =~ L] |=E
e’ | a0 I Y I 10
ol |l L Bl B L
Folwr 00 | L2 2| X
=l- D =003
dled WO L o e |
e WD D D
ol [ b il | ™
NI MO U N
l= ol o e |0
Chl— |~ <L |G M| O
ol &0 - O

AHOWIIN ATNO 0V3H




Speech ROMs

PART
FUNCTION ‘ ‘ -DESCRIPTION NUMBER | NUMBER |
) E 'ss,m lsi.\ {16384 bits arganized 2048 x 8 SPROTE 2-84
" " 'SPEECH - | 32.768 bits organized 4096 x 5 SPRO32 2
ROM - 731,072 bits organized 16K x 8 SPR128 3
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GENERAL
INSTRUMENT SPR016

16,384 Bit Serial Read Only Memory

FEATURES

bl ® 2048 x 8 Bit ROM Organization PIN CONFIGURATION

=3 ® Serial In/Parallel Out Shift Register 16 LEAD DUAL IN LINE

=3l ® Single Supply Voltage +5V

g ® Interfaced to SP0256
| Totally Automatic Custom Programing

e

=3l DESCRIPTION TopView

‘2 The SPRO16 is a serial Read Only Memory with 2048 x 8 bits of Vss [ @1 16[]c2

g:-l ROM. The datais addressed by an internal program counter (PC). ca ]2 157 c1
The device also contains a serial in/parallel out shift register, NG é 3 14[7 SERIN
which is used to assemble an address to be parallel loaded into
the PC. ROM CLOCK []4 13 NC
The device operates with a single supply (nominally +5V) which N Os 1211 NG
may be powered down when the system is inactive. When the Nc s 113 Voo
SPRO016 is interfaced to the SP0256 Speech Processor, the ROM cs1 7 10[7] SER OUT
enable input is used to avoid bus conflict on the serial out pin csz s 9] ROM ENABLE

during the SPR016 power up.

The SPRO016 is constructed on a single monolithic chip utilizing
the General Instrument low voltage N-Channel lon Implant
technology.

BLOCK DIAGRAM

SERIAL IN =3 ASR REGISTER RET REGISTER

PC
YYYY YYYTYYYYY)
ADDRESS 2048 x 8
DECODE Ll ROM
‘ l \Al VH \AA w}
C1 et >
c2 CDOE"(‘.?ERE?EL DSR REGISTER —
c3 3 - SERIAL OUT
FiM
CLOCK
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sPROTS TN |
PIN ASSIGNMENTS (PRELIMINARY)
Pin Number Name Function
9 ROM ENABLE Active low chip select used in system to eliminate bus conflict at system start-up. When
brought high, ROM ENABLE Tri-States Serial Out.
14 SERIAL IN Serial Input used to load 16 bit address into device.
10 SERIAL OUT Output pin used to shift out data byte.
7 CS1 Active high chip select. Will Tri-State Serial output when low.
8 C32 Active low chip select. Will Tri-State Serial output when high.
4 ROM CLOCK 1.56MHz clock input from SP0256 speech processor.
1 Vss Ground pin. E
[=]
2 cs3
16 c2 Control pins decoded to determine device function. L
15 C1 =
1" Voo Positive supply pin (+4.6V to +7.0V). ;
o
[=]
<C
[ww]
oc
- C1 SBY |—»
-t c2
SP0256
- r T C3 SPEECH
PROCESSOR
6 8 38 5 8 8 DO |t———o
D1 jft——————
D2 j————
D3 |t
D4 [———————
SPR016 SPR0O16 D5 |at———
ROM ROM D6 jt—ou—
D7 jt——--—
X = N = DLD prt——eeen.
Z O o Z O 2
w 9 Z 0 w 9 Z 0 LRQ >
B ° & & 3 0 & & St fa——
o o o o r o« o
. l l SER IN
- -&- SER OUT
- ROM CLOCK
< ROM ENABLE

Fig. 1 INTERFACE OF SPR016 ROM TO SP0256 SPEECH PROCESSOR

2-65



INSTROMERT SPR016

TABLE 1 SPR016 CONTROL STATES

C1 C2 C3 Name Function
0 0 0 |NOP No action taken
0 O 1 |ASRLoad Accepts data from the serial input, synchronous to the externally supplied ROM clock.

This data is shifted into the ASR holding register in preparation for loading into the PC.
Although ASR is 16 bits long, it is not necessary to load all 16 bits of address
sequentially in one ASR load.

ELECTRICAL CHARACTERISTICS

Maximum Ratings* .
R TN —.3 to +12Vv Exceeding these ratings could cause permanent dam-

0 1 0 |PClLoad Loads the contents of the ASR register into the PC.
0 1 1 |DSRLoad Loads the 8 bits of data pointed to by the present value of the least significant 11 bits of
E the PC into the data output shift register (DSR). At the completion of the DSR load the
g PC is incremented.
w 1 0 O |DSR Shift Out Shifts out the contents of DSR to the serial out pin, synchronous to the ROM clock.
= 1 0 1 |RET Register Load Loads the return register (RET) with the current value of the PC
: 1 1 0 (Return Loads the PC with the contents of the RET register.
=> i 1 1 [NOP No Action Taken
o
(=]
<T
L
o

Storage Temperature ..............ooovnnnn. ....—25°C to +125°C age to this device. This is a stress rating only and func-
Lead Temperature (Soldering) 10S€C..........vvvuinuinenenn. +333°C tional operation of this device at these conditions is not

implied—operating ranges are specified in Standard
Standard Conditions (unless otherwise noted): Conditions. Exposure to absolute maximum rating con-
Vpp = +4.6V to +7.0V ditions for extended periods may affect device reliability.
Operating Temperature = 0°C to +70°C Data labeled “typical” is presented for design guidance
Supply Current only and is not guaranteed.

lop = 25mA Vpp =7.0V ROM clock frequency typically 1.56MHz
Vgs = 0.0V Tpo=0°C

DC CHARACTERISTICS

Characteristics Sym Min Typ Max Units Conditions

Inputs
ROM ENABLE, SERIAL IN, CS1, CS2,

C1,C2,C3
ROM Clock
Logic “0” Vi 0 — 0.6 \"
Logic “1” Viy 24 — Voo \
Capacitance Cin — - 10 pf
Leakage ¢ — - 10 UA Vpin = Vpp Volts, all others grounded
Outputs
SERIAL OUT
Logic “0” Voo 0 - 0.6 v I.=1.6mA
Logic “1” Von 25 — Voo ) I, = —50uA
Leakage Lo — — 10 MA Output Tristated

AC CHARACTERISTICS

Characteristics Sym Min Typ Max Units Conditions
ROM Clock Freg. F 1.555 156 | 1.565 | MHz | 48% to 52% Duty Cycle Positive
Output Enable Delay Time toe — — 120 ns Independent of ROM Clock
from RE, CS1, CS2
Output Disable Delay Time top - — 120 ns
from CS1, RE, CS2
Serial In Set Up Time tspin 120 — — ns
Control Bus Set Up Time tein 180 — — ns
Serial Output Access Time tacc — - 360 ns
Address Select Access Time tas — — (8T +120] ns Note 1
Address Deselect Access Time tan — — (8T +120] ns Note 1

NOTE:
1. T is the cycle time, in nanoseconds of the ROM clock input
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SPR016

ROM CLOCK
(1 56MHz)

ASR LOAD

DSR SHIFT OUT

o [\ |/ —

— A— | |
c3 / \ ! / \ ! i

SER OUT | X as L A X A ! JI
se | ] Yo Yo X Y = X o |
| | |

] ] i

RET REG LOAD
RET

Fig. 2 SPR016 INTERFACE TIMING

SERIAL IN SETUP TIME

ROM CLOCK I |

SERIAL IN

CONTROL BUS SETUP TIME

ROM CLOCK I | l [

c1, C2, C3, VALID CODE

SERIAL OUT ACCESS TIME

ROM CLOCK I l I

CODE = DSR SHIFT
DSR LOAD

c1,c2,C3 | vauip cooe X

SERIAL OUT

A

-

tcw'.l

|
|
"i "' tace
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SPR016

INSTROMERT

OUTPUT ENABLE RELAY TIME

ROM ENABLE, CS2

cs1 |
- |
=3 |
(o}
= TRISTATE I y
= SERIAL OUT { VvALID DATA
= |
i |
= ~ e
[ ]
<T
i
= OUTPUT DISABLE RELAY TIME

ROM ENABLE, C52 l
cst
! TRISTATE
SERIAL OUT VALIDDATA | )—

I
|
too !4—

ADDRESS SELECT ACCESS TIME

ROM CLOCK

INTERNAL PC  NOT VALID x

VALID

XX X

I
C1.cz,ca:>L!j( Y X X X

ReLoap| Nop | Nop | Nop | NoP | NOP | NoP | NOP | |
|
RET RLD
INSTRUCTION bs
DSRLD | DSRsH | DSRSH | DSRsH | psrsH | psrsH | osrsH |psrsH| |
|
SERIAL OUT | TRISTATE ) { a0 DATA
e
X |
! 8 x cycle !
t ol
CN i time " :
¢ |
AS l

2-68



f SPRO16

INSTROMERT

ADDRESS DE-SELECT TIME

ROM CLOCK I

INTERNAL PC

erez s YT X X XXX

SERIAL OUT

X

RELOAD | NOP NOP NOP NOP NOP NOP NOP
RET

DSRLD | DSRSH | DSRSH | DSRSH | DSRSH | DSRSH | DSRSH | DSRSH

—- < I

I?SRLD

A X X X X X X

y TRISTATE

8x CYCLE

TIME

- tao
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SPR032 PRELIMINARY INFORMATION

32,768 Bit Serial Read Only Memory

FEATURES
> ® 4096 x 8 Bit Organization PIN CONFIGURATION
% ® Single +5 Volt Supply 16 PIN DUAL IN LINE
= m Tri-State Outputs
wi # Totally Automated Custom Programing
= ® Zener Protected Inputs
tarJll B Glass Passivation Protection
=
o
=3 DESCRIPTION Top View
é The General Instrument SPR032 is a 32,768 Bit Serial Read Only Vss ] @1 ~ 160 c2
Memory organized as 4096 eight-bit words and is ideally suited cs e 150 o1
for interfacing with the SP0256 Speech Processor Fabricated in
the General Instrument advanced N-Channel lon-Implant pro- Ne s 1417 SERIN
cess to enable operation from asingle +5 Volt power supply, up to ROMCLOCK [ 4 1301 Ne
10 SPR032s can be interfaced to the SP0256 without buffering. NC 5 12 El NC
NC E 6 1" j VDD
cst (7 10 SEROUT
csz2 []s 97 ROM ENABLE

BLOCK DIAGRAM

SERIAL IN —3=1 ASR REGISTER RET REGISTER

AN

PC
YVYY YYYYYYYYYVVY
ADDRESS 5
DECODE [~ 40;’0“’;5
‘ YYYYYYYY
C1 ] -
c2 CDOE%.‘(-)RI%L DSR REGISTER —
c3 3 - SERIAL OUT

ROM
CLOCK
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SPR032 T ler?(EL'JvMEgﬁ'l‘—I
PIN ASSIGNMENTS (PRELIMINARY)
Pin Number Name Function
9 ROM ENABLE Active low chip select used in system to eliminate bus conflict at system start-up.
When brought high, ROM Enable Tri-States Serial Out (Pin 3).
14 SERIAL IN Serial Input used to load 16 bit address into device.
10 SERIAL OUT Output pin used to shift out data byte.
7 Cst Active high chip select. Will Tri-State Serial output when low.
8 Ccs2 Active low chip select. Will Tri-State Serial output when high.
4 ROM CLOCK 1.56MHz clock input from SP0256 speech processor.
1 Vss Ground pin.
2 c3 }
16 c2 Control pins decoded to determine device function.
15 Cc1
" Voo Positive supply pin (+4.6V to +7.0V).

>
[~
(=]
=
[ve]
=
e
=
(=]
(=]
=L
Ll
==

- ci sBY
- t €2 SpP0256
- . cs SPEECH
I I PROCESSOR
5 8 8 5 8 8 Dol
D1
D2
D3
D4
SPR032 SPR032 D5
ROM ROM D6
D7
x x = DLD
E Sz 3 E g z 3 LRQ
e 28§ e ¢ & & s
- L SER IN
- & SER OUT
- & ROM CLOCK
- ROM ENABLE

Fig. 1 INTERFACE OF SPR032 ROM TO SP0256 SPEECH PROCESSOR
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SPR032

TABLE 1 SPR032 CONTROL STATES

Ct C2 ¢C3 FUNCTION

0 0 0 |NOP No action taken.

0 O 1 | ASRLoad Accepts data from the serial input, synchronous to the externally supplied ROM clock.
This data is shifted into the ASR holding register in preparation for loading into the PC.
Although ASR is 16 bits long, it is not necessary to load all 16 bits of address
sequentially in one ASR load.

0 1 0 {PClLoad Loads the contents of the ASR register into the PC.

0 1 1 | DSRLoad Loads the 8 bits of data pointed to by the present value of the least significant 11 bits of
the PC into the data output shift register (DSR). At the completion of the DSR load the
PC is incremented.

1 0 0 | DSR Shift Out Shifts out the contents of DSR to the serial out pin, synchronous to the ROM clock.

1 0 1 | RET. Register Load Loads the return register (RET) with the current value of the P.C.

1 1 0 | Return Loads the PC with the contents of the RET register.

1 1 1 | NOP No action taken.

ELECTRICAL CHARACTERISTICS
Maximum Ratings

VD0 e e et

Storage Temperature

Lead Temperature (soldering) 10 Sec .....

Standard Conditions (unless otherwise stated)

Voo = +4.6V to +7.0V
Operating Temperature = 0°C to +70°C

................. —.3to +12V

..................... +333°C

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

—25°C to +125°C

Supply Current
lpp =25mA Voo = 7.0V ROM clock frequency typically 1.56MHz
Vss = 0.0V Ta= 0°C
DC CﬁARACTERISTICS
Characteristics Sym Min Max Units Conditions
Inputs
ROM ENABLE, SERIAL IN,
cs1,C82 C1,C2,C3
ROM Clock
Logic 0 Vi 0 0.6 Vv
Logic 1 Vin 24 Voo Vv
Capacitance Cin — 10 pf
Leakage lic — 10 UA V Pin = Vpp Volts, all others grounded
Outputs
SERIAL OUT
Logic 0 Vo 0 0.6 \' IL=1.6mA
Logic 1 Von 25 Voo \' 1L =—50uA
Leakage o — 10 MA Output Tristated

TIMING DIAGRAM

ROM CLOCK _I\_/—\_[\_/WJ_\_/M\_/—\_‘
(156MHz)

RET REG LOAD
RET

o / \ I L / \_|

T I
c2 V4 \| | |
T T |
e / \ | / \_| |
T N |
SERIN | Y a X A X oA | {
M 1
SER OUT i X o Y o J oo X oo X o |
PC LOAD | ASR LOAD DSR SHIFT OUT I

DSR LOAD

|

I
|
|

SPR032 INTERFACE
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INSTROMERT SPR128 PRELIMINARY INFORMATION

131,072 Bit Serial Read Only Memory

FEATURES
B 16K x 8 Organization PIN CONFIGURATION >
W Single +5 Volt Supply 24 LEAD DUAL IN LINE =
B Tri-State Serial Output g
B Totally Automated Custom Programing b
B Zener Protected Inputs =
® Glass Passivation Protection >
=
Top View (o]
DESCRIPTION e T apc =
ct
The General Instrument SPR128 is a 131,072 Bit Serial Read Only o d b S ]
Memory organized as 16,384 eight-bit words and is ideally suited ROM CLOCK []4 21 NC
for interfacing with the SP0256 Speech Processor. Fabricated in NC 5 201 NC
the General Instrument advanced N-Channel lon Implant process to NC 6 18 NC
enable operation from a single +5 Volt power supply, up to 4 :g E; ::g :g
SPR128s can be interfaced to the SP0256 without buffering. NC 09 18H NC
Nec 1o 151 Voo
cst 11 14 [0 SEROUT
cs2 12 13 [] ROM ENABLE
BLOCK DIAGRAM
SERIAL IN cippt ASR REGISTER RET REGISTER
PC
Y ¥ 122222222222
ADDRESS 16384 x 8
DECODE e ROM
S | YYVYYYYYYY
C1 et -
CONTROL
C2 ] DECODE DSR REGISTER Pt
C3 =i . SERIAL OUT
ROM
CLOCK
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N TR SPR128

PIN ASSIGNMENTS

Pin Number Name ’ Function
ROM ENABLE Active low chip select us'ed in system to eliminate bus conflict at system start-up. When
brought high, ROM ENABLE Tri-States Serial Out.
SERIAL IN Serial Input used to load 16 bit address into device.
SERIAL OUT Output pin used to shift out data byte.
CS1 Active high chip select. Will Tri-State Serial output when low.
CSs2 Active low chip select. Will Tri-State Serial output when high.
ROM CLOCK 1.56MHz clock input from SP0256 speech processor.
u>: Vss Ground pin.
= c3
(v c2 Control pins decoded to determine device function
= c1
; Vop Positive supply pin (+4.6V to +7.0V)
o
[=]
<T
Ll
<5
> C1 SBY [
- €2 gP0256
- c3 SPEECH
] r PROCESSOR
TN N N @ DO freapemmeeneme
(6] o O O
©° D1 f—r
Dl S —
D3 |t
D4 e
SPR128 SPR128 D5 |t———
ROM ROM D6 |t
D7 fetmme
¥ - x = DLD frstmmmmeeemeeer
Z Z O jm
i 3 z 3 M g £ 0 LRQ >
]
30 & & 3 0 & & SE [e—
r © o O T o ® 0
<& l J‘ SER IN
~ @ SER OUT
- ROM CLOCK
- ROM ENABLE

Fig. 1 INTERFACE OF SPR128 ROM TO SP0256 SPEECH PROCESSOR
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sPR128 nsTNGERY |
TABLE 1 SPR128 CONTROL STATES
C1 C2 C3 Function
0 0 0 |NOP No action taken.
0 O 1 | ASR Load Accepts data from the serial input, synchronous to the externally supplied ROM clock.
This data is shifted into the ASR holding register in preparation for loading into the PC.
Although ASR is 16 bits long, it is not necessary to load all 16 bits of address
sequentially in one ASR load.
0 1 0 |PCLoad Loads the contents of the ASR register into the PC.
0o 1 1 | DSR Load Loads the 8 bits of data pointed to by the present value of the least significant 14 bits of
the PC into the data output shift register (DSR). At the completion of the DSR load the E
PC is incremented. (=}
1 0 O | DSR Shift-Out Shifts out the contents of DSR to the serial out pin, synchronous to the ROM clock. E
1 0 1 | RET Register Load Loads the return register (RET) with the current value of the PC. =
1 1 0 | Return Loads the PC with the contents of the RET register. :
1 1 1 | NOP No action taken g
(=]
o
o=

ELECTRICAL CHARACTERISTICS
Maximum Ratings

Voo
Storage Temperature
Lead Temperature (soldering) 10 Sec

..................................................... —3to +12V
—25° to +125°C
+333°C

Standard Conditions (unless otherwise stated)

Vpp = +4.6V to +7.0V
Operating Temperature = 0°C to +70°C

Supply Current
Ipp =25mA  Vpp = 7.0V
Vss = 0.0V

DC CHARACTERISTICS

ROM clock frequency typically 1 56MHz
Ta=0°C

* Exceeding these ratings could cause permanent dam-
age to the device. This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” 1s presented for design guidance
only and is not guaranteed.

Characteristics Sym Min Max Units Conditions

Inputs
ROM ENABLE, SERIAL IN,
Cs1,CS2,C1, C2,C3
ROM Clock

Logic 0 Vi 0 0.6 Vv

Logic 1 Vi 24 Voo v
Capacitance Cin - 10 pf
Leakage Cin — 10 uA V Pin = Vpp Volts, all others grounded
Outputs
SERIAL OUT

Logic 0 VoL 0 0.6 \Y IL.=16mA

Logic 1 Vou 25 Voo \" I, = —50uA
Leakage o — 10 UA Output Tristated

TIMING DIAGRAM

ROM CLOCK
(1 56MHz)

C1

)

c2

| ]
I |
—| ! i
e / \ | / \_| |
T ' |
SER IN | X as X A X oas | |
v 1
SER OUT | X oo X oo X oo X oo X o |
PC LOAD ASR LOAD i DSR SHIFT OUT I
]

DSR LOAD
RET REG LOAD
RET .

SPR128 INTERFACE
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Electrically Alterable
Non-Volatile Memory 3

Electrically Alterable Read Only Memories

including Industrial/Military EAROMs

3-5

Non-Volatile Static RAM  3-48

e PART PAGE
Fchrlon DESCRIPTION NUMBER | NUMBER
Electrically Alterable Non-Volatile Memory
82 BIT EAROM | 82 bits organized 82 x 1 ER0082 35
700 BIT
SERIAL EAROM | 700 bits organized 50 x 14 1 ER1451 3-8
1400 BIT ) ]
SERIAL EAROM 1400 bits organized 100 x 14 ER1400 311
. ER2051 EXT)
‘512 BIT EAROM | 512 bits organized 32 x 16 “ER2051IR 314
ER2051HR 3.14
ER2055 3-17
512 BIT EAROM | 512 bits organized 64 x 8 ER2055IR 317
ER2055HR 3-17
. ER5901 3-20
1K N-CHANNEL .
EEPROM 1K bits organized 128 x 8 ERS5901IR 3-20
ER5901HR 3-20
ER3400 3.22
4096 BIT EAROM | 4096 bits organized 1024 x 4 ER34001/1R 322
ER3400HR 3-22
8192 BIT EAROM | 8192 bit ized 2048 x 4 ER2810IR 328
S organizi X ER2B1OHA 328
ER5716 3-32
18K 2&%’;’3‘&""5" 16K bits organized 2048 x 8 ERSTI6R 3.32
ERS718HR 3-32
) ER5816 3-36
WORD ALTERABLE . N "
ToK BIT EEPRON | Electrically word 16K bits org 2048 x 8, 5V operation in read mode. | ER5816IR 3-36
: ER5816HR 3-36
o . . S ER5916 3-41
"ﬂg@g,@r‘ggng Electrically word alterable 16K bits ¢ 4 2048 x 8, 5V operation in all modes. | ERSSTSIR 3-41
. ERS916HR 3-41
Non-Volatile Static RAM
4K N-CHANNEL
NON-VOLATILE 4K bits organized 512 x 8 ERS5304 348
STATIC RAM

3-1
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GENERAL
INSTRUMENT

Electrically Alterable
Non-Volatile Memory

[SS)
d
=]
=T
(==
=
—
<C
(&)
(WS
—
(S8 ]

PART PAGE

~ FUNCTION DESCRIPTION : NUMBER | NUMBER
82 BIT EAROM B2 bits organized 82 x 1 ERO0B2 35
TT00BIT X : . A ;
SERIALEAROM | 700 bits organized 50 x 14 : ER1451 3-8
1400 BIT ) )
SERIAL EAROM ~ 1400 bits organized 100 x 14 ' 58140? 11
. ER2051 3-14
512 BITEAROM | 612 bits organized 32 x 16 : ER2051IR 3-14’
ER205THR 314
e ER2055 347
" BI12BITEAROM | 612 bits organized 64 x 8 o ) ) ER2085IR 317
ER2055HR 317
: ERS5901 3-20
1K N-CHANNEL K .
EEPROM 1K bits organized 128 x 8 ERSS01IR ‘ 3-20
ERS901HR 3-20
. ER3400 3-22
4096 BIT EAROM | 4096 bits organized 1024 x4 . C . . ER34001/1R 3-22
- ER3400HR 3-22
ER2810IR 3.28
8192 BIT EAROM | 8192 bits 2ed 204
/ 92 organized 2048 x 4 ERTeTONE P
ERST16 332
16K N-CHAN . .
6 RaaPANEL | 16K bits organized 2048 x 8 : ERSTI6IR 332
B - : ERS716HR 3.32
. : T | ensats 3-36
/.nggﬁ;ggg?g&e Electrically word alterable 16K bits organized 2048 x 8, 5V operation in read mode. | ERSS16IR 338
ERS816HR | - 3-36
e ; . . ER5916 341
WORD ALTERABLE rabt = : :
16K BIT EEPROM Electrically word 16K bits org 2048 x 8, 8V operation in all modes. ER5916IR 3-41
ER5916HR 341

. .
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ER0082

82 Bit Electrically Alterable Read Only Memory

FEATURES

m 82 x 1 bit organization

B Addressing by two 4-bit BCD digits

m +5, —30V power supplies

8 Set inputs have debounce circuits

B Bit erasable

m 100 usec Read Access Time

| Minimum Data Retention, 7 years unpowered, 2 years
powered

P-Channel output transistor, open drain, pull down resistor
Control, Address and Data Inputs TTL or CMOS compatible
Ideally suited for T V. receiver channel selection

DESCRIPTION

The ER0082 is a 82 x 1 bitelectrically alterable read only memory.
This device can be used as part of a television receiver tuner
control system. The memory is programmed by the user to
maintain a record of channels the user wishes to be tuned, and is
non-volatile in that the information stored within is not affected
by the condition of or the sequencing of power supplied to the
chip.

OPERATION

Memory Address
The address is provided by two positive logic binary coded
decimal (BCD) digits, LSD (Ao-As) and MSD (A4-A;) (least and
most significant digits), i e. 8 bits which supply the address of a bit
in the memory. There is an address in memory associated with
each of the BCD numbers 2 through 83. Addresses outside the
range of 2 to 83 at the LSD and MSD inputs do not cause any
modification of the stored bits or change in the output data

Example. Address 83 = 10000011 (A7 . Ao)

Address 2 = 00000010 (A7 ..Ao)

Address changes must occur only during CS high and must be
stable at least 20us before CS goes low.
Memory Read
The negative transition of CS (from a “1” level to a “0” level)
initiates a memory read cycle, except when the transition occurs
during a memory alteration cycle, in which case the transition is
ignored A read cycle will cause the DATA OUT pin to indicate the
state of the memory bit read The DATA OUT pin will retain the
state until either CS goes to “1” or a memory alteration cycle is
initiated. DATA OUT will show the contents of the address 100us
after CS starts falling When CS s high the DATA OUT pin is low.
The DATA OUT pin is internally pulled up to the positive supply,
Vss and for a “0” output the DATA OUT pin floats with an external
pull-down (10KQ) to ground.

Memory Alteration

A memory alteration cycle is initiated only when the SET DATA
“0"” or the SET DATA “1” input, but not both, has been continu-
ously at "0” for the specified debounce time. This allows an input
to be entered via a contact closure to ground using switches.
These inputs are connected to Vss via internal pull-ups During
the alteration cycle the address is held latched within the LSI.
Changes in the address and SET DATA inputs are ignored, and
the DATA OUT pin 1s held at “0” Only one memory bit may be
erased or written during any single memory alteration cycle The
alteration cycle, once initiated, must go to completion. Upon

PIN CONFIGURATION
18 LEAD DUAL IN-LINE
Top View
A
TS e1 18T
A2 17 [ Vnes
As[]3 16[] Vss
NC [ 4 15[ SET 1
NC s 14 SETO
As[6 13 ] DATA OUT
A7 12 [ TEST
As [ 8 1] A
Ao 10[7 Ao
BLOCK DIAGRAM
SET DATA 1 SET DATA 0 TEST
Q15 Q14 ?12
4 O—r
ERASE AND
5 Qe WRITE CIRCUIT
LATCH
10 T
o
10 -
9 O
Az 82
80— BIT caz
B8CD ELL
70~ DECODER MEMORY CRLoHING
2 8
60 AMPLIFIER
As
30—
20~ —$0 13
A7 - 14— ¥ DATA
ouTt
RESET
PRECHARGE
10~ N\
CHIP ! :
SELECT
3
R
617 & 18 c (<213
Vnes TIMING INPUT Vss

(58]
—d
=]
=t
[~
(R ¥]
—
=T
(4
[N ]
—d
[(WH]

completion of an alteration cycle or the fall of CS whichever
occurs last, the memory bit corresponding to the current input
address will be read and output on the DATA OUT terminal. A
memory read of a bit altered due to SET DATA “0” input will cause
the DATA OUT pinto be “0” Similarly, aread of a bit altered due to
a SET DATA “1” input will cause the DATA OUT pin to be “1”. The
SET DATA inputs have internal circuits to provide delays for
interfacing to mechanical switches or relays. Each successful
debounce of a SET DATA input will initiate only one memory
alteration cycle. Another alteration cycle will not occur until both

3-5
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SET DATA inputs have remained continuously at a “1” level for Timing
the specified release time and only one of the SET DATA inputs
has again been successfully debounced. After an alteration cycle
is complete, a read cycle may not be initiated by CS until3cycles
of the clock on the “Timing” input pin have occurred (about
12.5ms for a nominal 200Hz frequency).

This 1s an input provided for external components used for a
timing reference. Aresistor (680K) and a capacitor (.01uF) may be
connected to this input to provide a 200Hz nominal clock fre-
quency A lower capacitor or resistor value will provide a higher
frequency The timer will run only during a read cycle, alteration
cycles, or while timing a debounce or release. Increasing the
clock frequency will shorten these times. The frequency can vary
from 50Hz min to 500Hz max. and may be measured on the timing

pin
PIN FUNCTIONS
NAME FUNCTIONS
Ao-A7 Address bus used to select 1 of 82 addresses
Cs Chip select. An active low signal which enables or disables the data out pin.
Data Out DATA OUT is a single bit indicating the state of the addressed memory cell.
Set Data 0 These are inputs by which the user can modify the memory contents.
Set Data 1
TI Provides a timing reference for internal timing cycles
TEST A TEST pin which provides a connection to Vm, an internal voltage used for evaluating chip memory
- performance In normal operation this pin should be left unconnected.
g Vss Substrate Supply. Nominally +5V.
g = Vnee Power supply input Nominally —30V
(9}
<
==
=
é = ELECTRICAL CHARACTERISTICS
. " *
5 5 Maximum Ratings * Exceeding these ratings could cause permanent dam-
w 5’ All input and outputs (except Vyeg) with respect to Vgg . . —20V to +0.3V age to the device. This is a stress rating only and func-
B W Vieg With respectto Vgg oo vvvnn . P .. —40V tional operation of this device at these conditions is not
2 Storage temperature (No Data Retention) .......... —65°C to +150°C implied—operating ranges are specified in Standard
Storage temperature (with Data Retention) Conditions Exposure to absolute maximum rating con-
Operating............. P 0°C to +70°C ditions for extended periods may affect device reliability.
Unpowered........ ettt ettt ....—40°Cto +85°C Data labeled “typical” is presented for design guidance

- . only and is not guaranteed.
Standard Conditions (unless otherwise noted)

Vgs = +4.5V to +8 OV
Vgs —Vneg = —32V to —38V
Operating Temperature T, = 0°C to 70°C

Characteristic Sym Min Max Units Conditions
DC CHARACTERISTICS
Input Logic “1” Vih | Vss —20| Vss +.3 v
Input Logic “0” Vi Vss —10} Vss —4.1 Vv
Input Leakage I —_ 10 MA
Output Logic “1” VoH — Vss —.5 \Y @ 0.5mA
Power Supply Iss 4 20 mA
Power Dissipation Pss 130 700 mW

AC CHARACTERISTICS

Read Cycle Time — 130 — us

Read Access Time ta — 100 us from fall of CS
Memory Alteration Time — 200 — ms

Time between Memory Alteration Cycles tc 125 — ms

Debounce Time for Changing Memory ts 12.5 37.5 ms

Address Setup Time ts 20 — Hs

Address Hold Time ty 100 — us _
Reset Time to 2 30 us from rise of CS
Input Rise & Fall Times —-— .03 30 ms on all inputs
EAROM CHARACTERISTICS

Data Retention, Power Off (Storage) — 7 — Years | —40°C to +85°C
Data Retention, Power On — 2 - Years | 0°C to +70°C
Read Cycles Per Cell — 10 — — no loss of data
Erase/Write Cycles per Cell — 10° — cycles | 10 year retention
Erase/Write Cycles per Cell — 1¢* —_ cycles | 1 year retention
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INSTROMERT

TIMING DIAGRAMS

READ OPERATION

SET DATA 0
OR SET DATA 1

AO-A7

CAN CHANGE

VALID

CAN CHANGE

DATA OUT

VALID FROM
PREVIOUS READ

SEE
NOTE 1

0

NOTE 1 Data will be valid until the next positive CS transition or until initiation of an alteration

cycle
DATA ALTERATION
' -
SET DATA 0
OR SET DATA 1
0 —-—-—Q
'445-— <-ts>'
1 <} 7}
AO-A7 VALID SEE NOTE 1 VALID CAN CHANGE
0 A —}
t
1
_ AUTOMATIC
TS DATA READ OUT
. N AFTER ALTERATION
0 1) 1}
1o l‘rh&‘
! 1 4
DATA OUT VALID VALID
0 s —t
—— 1y it c -
DEBOUNCE ALTERATION PERIOD AUTOMATIC READ PERIOD
PERIOD (~200ms) (3 CLOCK CYCLES MIN TO
(3 CLOCK CYCLES NEXT READ OR ALTERATION
MIN ) CYCLE)

NOTE 1 Address may change here, but should not change 1f verification of correct alteration 1s

required
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ER1451

700 Bit Serial Electrically Alterable Read Only Memory

FEATURES

® 50 word x 14 bit organization

B Addressing by two consecutive one-of-ten codes PIN CONFIGURATION
® Word alterable 14 LEAD DUAL IN LINE

® 10 year data storage
M TTL compatible signal levels
B Write/erase time 10ms

Top View

DESCRIPTION ~

Vss (+5V) [] @1 14[] Vu(NC)
The ER1451 is a sernial input/output 700 bit electrically erasable
and reprogrammable ROM, organized as 50 words of 14 bits each. Vae (—80V) []2 1B[INC
Dat'a anfj address are communica‘ted.m'serial formviaa ong-pm NG E 3 12 :] Data I/O
bidirectional bus. Its operation is similar to the ER1400 in all
respects, except that it has only half the memory capacity The GND [ 4 11 ] NC
address, in the form of two consecutive one-of-ten codes, Is
shifted in with the first ten bits indicating the MSD Address 49 i1s Ne s ofJNc
the highest valid address For this reason during the first five clock Clock []6 9] c3
cycles of an ACCEPT ADDRESS function the data input is
ignored C1 [: 7 8 ] C2

Mode selection is by a 3 bit code applied to C1, C2 and C3

Before writing, a selected location must be preconditioned by an
Erase operation. Data Is then stored by internal negative writing
pulses that selectively tunnel charge into the oxide-nitride inter-
face of the gate insulator of the 700 MNOS memory transistors.
When the writing voltage is removed the charge trapped at the
interface 1s manifested as a negative shift in the threshold voltage

ELEC. ALTERABLE

N.C. = No external connection
for normal usage

>
[~ =
[=]
=
v}
=
(FE]
=
=
-
(=]
=
=
(=]
=

of the selected memory transistors.

BLOCK DIAGRAM

——}[ DATA REGISTER ]—————9
14 BITS
DATA
MsB
110
I — surrern K—>
N MEMORY
s ARRAY
A DATA FLOW
D 50 x 14
b READ
R - MODE ——¢
$ DECODE [&———C2
LSB S ERASE LOGIC H‘Ca
D
R
E
s
S DECODE l
CLOCK CLOCK
Gen

MsB UNITS ADDRESS LSBk—-———_—_

10 BITS
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PIN FUNCTIONS
Name Function
Data In the Accept Address and Accept Data modes, this pin i1s an input pin for address and data respectively
When outputting data it has TTL drive capability, while in all other modes 1t 1s left floating.
'M Used for testing purposes only Must be left unconnected for normal operation
Vss Chip substrate Normally connected to +5V
Vasa DC supply Normaily connected to —30 Volt supply
Clock Timing reference Required for all operations May be left at logic one when device Is In standby

C1,C2,C3 Mode control pins Their operation Is as follows

c1 c2 C3  Function

1 1 1 Standby—The output buffer is left floating If the clock 1s maintained, the contents of the Address
and Data Registers will remain unchanged
1 0 0  Accept Address—Data presented at the I/0 pin 1s shifted into the Address Register with each clock

pulse Addressing Is by two consecutive one-of-ten codes

Read—The address word is read from memory into the data register.

0 1 0  Shift Data Out—The output driver is enabled and the contents of the Data Register are shifted out
one bit with each clock pulse

o
-
-

1 0 1 Erase—The word stored at the addressed location is erased to all zeroes.

0 0 0  Accept Data—The data register accepts serial data presented at the I/0 pin The Address Register
remains unchanged

0 0 1 Wnrite—The word contained in the Data Register 1s written into the location designated by the
Address Register

1 1 0  Not Used

ELECTRICAL CHARACTERISTICS
Maximum Ratings* * Exceeding these ratings could cause permanent dam-

ELEC. ALTERABLE

>
[==]
=
M
=
[S]
=
—_
=]
=
=
(=}
=

All inputs and outputs (except Vgg) with respect to Vgg .. —20V to +0 3V age to the device This is a stress rating only and func-
Vg With respect to Vgg . o« o v .. e, —AOV tional operation of this device at these conditions s not
Storage temperature (No Data Retention) .......... —65°C to +150°C implied—operating ranges are specified I1n Standard
Storage temperature (with Data Retention) Conditions. Exposure to absolute maximum rating con-
OPErating « oo vveveneneeeeennnnnnnnns R —25°C to +75°C ditions for extended periods may affect device rehability
Unpowered..........ovvvnnn e veevee..—65°Cto +80°C Data labeled “typical” is presented for design guidance

Standard Conditions (unless otherwise noted) only and 1s not guaranteed.

Vgs = +5 Volts = 5% GND = 0 Volts
Vgg = —30 Volts + 5%
Operating Temperature T, = 0°C to +70°C

Characteristics Sym Min Typ** Max Units Conditions
DC CHARACTERISTICS
Input Logic “0” Vi |Vss—150 - +08 Volts
Input Logic “1” Viy | Vss—1.5 — Vgst03 | Volts
Input Leakage I — — 10 MA Viy=—10V
Output Logic “0” VoL — — +04 Volts loo=32mA
Output Logic “1” Vou |Vss—1.5 — Vss Volts loy=3.2mA
Power Consumption Pgs — — 300 mwW
Power Supply Current lae — — 80 mA
Iss —_ — 8.0 mA
AC CHARACTERISTICS
Clock Frequency fo 100 140 170 kHz
Clock Duty Cycle D¢ 35 50 65 %
Write Time tw 10.0 150 240 ms
Erase Time te 100 150 240 ms
Rise, Fall Time tr, tf — — 1.0 us
Control, Data Set Up Time tes 1 —_ - us
Control, Data Hold Time ten 0 - —_ us
Propagation Delay tew — — 200 us Load: 2 TTL gates + 100pf
Non-Volatile Data Storage Ts 10 — — Years | See Note 1.
Number of Erase/Write Cycles Nw — — 104 — Per word. See Note 2.
Number of Read Accesses Between Writes | Ngp 10° — — — Per word

”Typacal values are at +25° C and nominal voltages
NOTES 1 Tgis for powered or unpowered storage
2 Ny, (=10% is a maximum for data retention times greater than 10 years. Beyond 10* reprogramming cycles, there is a gradual,
logarithmic reduction in retention time with 1 year being a typical value after 10° cycles.
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TIMING DIAGRAMS

cr ] C
c2 ] -
cs ] r
apomess Eml"aol_ml;l}lw.l;l—ml?QZ;EQLIIGISIAISIZI‘IJ

NOTE Addressing is via two cor f-ten codes Add 4918

Fig.1 ACCEPT ADDRESS

o —h | |
2 I
1 T |
I ° cs L . =
c1 1 ] . H
L_l DATA t 1 —
T ° (ouT) I | iV
c2 A 1
[ 0 —-l l—-— Tow j l-— Tow
c3 [ 4 le———— 14 cLocK PERIODS
0 Tpw measured initially from control line transition to data out then measured
_.l L_ 1 CLOCK CYCLE REQUIRED from the positive clock edges to data changes Timing measurements made at
Vgg —2 and 0 8 Volt points
Fig.2 READ Fig.3 SHIFT DATA OUT
1
cock LU UL YUYW .
1
, o ] , .
0 1
! L 4 c2 | p "o
ct ! 0 :
__Il r \ c3 ] » [ 0
c2 A
| 7 ;0 DATA — - T ;
c3 1 —
I 1, oo e 14crock PerioDS —
Fig.4 ERASE Fig.5 ACCEPT DATA
ten ten
cock LML yuy ;
T
CLOCK Vss—2V Vss—2V
1 s
o K | |
1 MAY CONTROL LINES
c2 [~ c1.0263 CHANGE STABLE
| | | !
£ 1
c3 MAY ADDRESS OR
L W Lo DATA(INPUT) X e DATA STABLE ><
Fig.6 WRITE Fig.7 INPUT TIMING
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ER1400

1400 Bit Serial Electrically Alterable Read Only Memory

FEATURES
® 100 word x 14 bit organization PIN CONFIGURATIONS
m Addressing by two consecutive one-of-ten codes Standard package Special Order Package
® Single —35 Volt supply 14 LEAD DUAL IN LINE 8 LEAD TO-8 (ER1400T)
® Word alterable
m 10 year data storage
® MOS compatible signal levels
m Write/erase time. 10ms
Top View
J
Vss (GND) [] @1 14[JVu(NC)
Vea (=35V) [ 2 1B3JNC
DESCRIPTION NG (3 12 ] Data 1O
NC 4 1n[NC >
The ER1400 1s a serial input/output 1400 bit electrically erasable Nec [Os 1fINC g
and reprogrammable ROM, organized as 100 words of 14 bits clock [ 6 ohca 3 =
each. Data and address are communicated in serial form via a 1 Data /0 § Clock 2 L
one-pin bidirectional bus. g7 sflcz 2 Vu(NC) 6 Ci = =
(S W)
Mode selection is by a 3 bit code applied to C1, C2 and C3. 3 Vss (GND) 702 ==
Before writing, a selected location must be preconditioned by an 4 Voo (-35V) 8 cs < <
Erase operation Data is then stored by internal negative writing E =]
pulses that selectively tunnel charge into the oxide-nitride inter- d ;
face of the gate insulator of the 1400 MNOS memory transistors. N C = No external connection =)
When the writing voltage is removed the charge trapped at the for normal usage =
interface is manifested as a negative shift in the threshold voltage
of the selected memory transistors.
BLOCK DIAGRAM
—-ﬁl DATA REGISTER I—7
14 BITS
— DATA
MSB _1 o Vo
E ™ BUFFER é"—%
g MEMORY
ARRAY
A DATA FLOW
g 100x14
READ
2 MODE {—-—Q
H WRITE DECODE K———C;
LSB ERASE
A LOGIC
D
R
E
S
S DECODE w

CLOCK CLOCK
GEN - (—-

MSB UNITS ADDRESS LsB H—

10 BITS
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PIN FUNCTIONS

Name Function
Data In the Accept Address and Accept Data modes, this pin is an input pin for address and data respectively.
When outputting data it has MOS drive capability, while in all other modes it is left floating.
Vm Used for testing purposes only. Must be left unconnected for normal operation.
Vss Chip substrate. Normally connected to ground.
Vea DC supply. Normally connected to Vss —35 Volt supply.
Clock Timing reference. Required for all operations. May be left at logic zero when device is in standby.
C1,C2,C3 Mode control pins. Their operation is as follows:
Ct €2 C3 Function
0 0 0 Standby—the output buffer is left floating. If the clock is maintained, the contents of the Address

and Data Registers will remain unchanged.
0 1 1 Accept Address—Data presented at the I/O pin is shifted into the Address Register with each
clock pulse. Addressing is by two consecutive one-of-ten codes.
0 Read—The address word is read from memory into the data register.
1 Shift Data Out—The output driver is enabled and the contents of the Data Register are shifted
out one bit with each clock pulse.
1 0 Erase—The word stored at the addressed location is erased to all ones.
1 1 1 Accept Data—The data register accepts serial data presented at the 1/0 pin. The Address
Register remains unchanged.

oo

= 1 1 0 Write—The word contained in the Data Register is written into the location designated by the
o
we Address Register.
a2 0 0 1 NotUsed
==
Ly
=8 ELECTRICAL CHARACTERISTICS
<_ E Maximum Ratings* * Exceeding these ratings could cause permanent dam-
bef=R All inputs and outputs (except Vge) With respect to Vgg . . —20V to +0.3V age to the device. This is a stress rating only and func-
o ; Vg With 1eSpect 10 Vg . v v v v vveveneeennneenneennnaennns . —40v tional operation of this device at these conditions is not
=) Storage temperature (No Data Retention).......... —65°C to +150°C implied—operating ranges are specified in Standard
= Storage temperature (with Data Retention) Conditions. Exposure to absolute maximum rating
OPEratiNg e v e vveveirerenneennnsennneanns ..—25°Cto +75°C conditions for extended periods may affect device
UNPOWEIed . « v vt e evveeenneeeneennnnennns ...—65°Cto +80°C reliability.
. . Data labeled “typical” I1s presented for design guidance
Standard Conditions (unless otherwise noted): only and is not guaranteed.
Vss = GND
Ve = —35V +8%
Operating Temperature Ta = 0°C to +70°C
Characteristics Symbol Min Typ** Max Units Conditions
DC CHARACTERISTICS
Input logic “1" Vi Vss—150 — Vss—80 | Volts
Input logic “0" Vi Vss—10 — Vss+0.3 | Volts
Input leakage I — — 10 uA Vin = —15V
Output logic “1” Vou — — Vss—-120 | Volts Load = 1.5 Meg, 100pF
Output |09|C " Von Vss—10 — Vss+0 3 Volts Isource = 200uA
Power consumption Paa — — 300 mWwW
Power supply current lec — — 80 mA
AC CHARACTERISTICS
Clock Frequency fo 10.0 14.0 17.0 kHz
Clock duty cycle D¢ 35 50 65 %
Write time tw 100 15.0 240 ms
Erase time te 10.0 15.0 24.0 ms
Rise, fall time tr, tf — — 10 us
Control, Data set up time tcs 1 - - us
Control, Data hold time ten 0 — . us
Propagation delay tpw — — 200 us Load — 1 Meg. 100pF
Non-volatile data storage Ts 10 — - Years See Note 1.
Number of erase/write cycles Nw — — 10* — Per word. See Note 2.
Number of read accesses between writes Nra 10° — - — Per word

**Typical values are at +25°C and nominal voltages

NOTE 1: Ts is for powered or unpowered storage

NOTE 2: Ny, (=10* is a maximum for data retention times greater than 10 years. Beyond 10* reprogramming cycles, there is a
gradual, logarithmic reduction in retention time with 1 year being a typical value after 10° cycles.
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TIMING DIAGRAMS

o] L

cz2 7] [

cs 7] N

A
AbprESS [»g%—!-m—LvoJesouLso—l-ao—L —Lzo-lﬂt)ol‘o:l_-eol‘sol-»l-s#si; PP P oL—o.|

NOTE Addressing Is via two consecutive one-of-ten codes Address 99 1s illustrated

Fig.1 ACCEPT ADDRESS

c1 —_Ll

| !
J |
c2 + + e
0 T
CLOCK |I |||||||||||||]|1 cs | | !
c A 0 ] Al ;
= : % T4 7
c2 0 || T ~
[ y — Tew —4 [
c3 Il | 0 e 14cLOCK PERIODS ——
1 Tew 0 ; |rgtna|ly‘ n trol hneT to dataout, then m%asur!\a’d 1ro;n lh;
1t to dat: ents a t -
1 CLOCK CYCLE REQUIRED D_C:So &:?‘cp%?m: lges to data changes Timing measurements are made at Vss an
Fig.2 READ Fig.3 SHIFT DATA OUT
CLOCK||ll|l|||||||||l||||?
, & r
<:L00K||||||||||||||I|||1 o
i . ce ] , |
e | 1 0
| o c3 ] ’ .
c2 | e ; : 0
| | DATA T
~ 0 Z 1
o | |
I te {1 14 CLOCK PERIODS
Fig.4 ERASE Fig.5 ACCEPT DATA

to tes 1 —‘I r'—
- ? ﬂl r—— H —’1 s cH
__._l l_ (1) CLOCK Vss 2v ’ Vss—2V

0 CONTROLLINES
c2 ] [ ) C1.62C3 cHkNGE
| |
c3 0 ADDRESS OR X

| W | DATA(INPUT) CHANGE DATA STABLE
Fig.6 WRITE Fig.7 INPUT TIMING
600 100
%0}
500 |- pi
400 - ;g =
on )1 louwA) ol
s}
200 - k-
0ol 20}
104
0 1 1 1 1 J 0 1 Il 1 | J
Ves—05  —1 =y —2 25 Ves—8 -9 ~10 =T —12
Vou(V) Vou(V)

Fig.8 TYPICAL OUTPUT SOURCE CURRENT vs Fig.9 TYPICAL OUTPUT SINK CURRENT vs
OUTPUT VOLTAGE OUTPUT VOLTAGE
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N ER2051
INSTRONIEN ER2051IR
ER2051HR

512 Bit Electrically Alterable Read Only Memory

32 word x 16 bit organization

5 bit binary addressing

+5, —28 V power supplies

Word Alterable

10 year data storage for ER2051 (at +70°C)

1 year data storage for ER2051 IR (at +85°C)

and ER2051 HR (at +125°C)

TTL compatibility with pull-up resistors on inputs
Tri-state outputs

Read Time: 1us (ER2051), 2us (ER2051 IR and ER2051 HR)
Write/Erase Time. 50ms (ER2051), 100ms (ER2051 HR)
No Voltage switching required

Chip select

Two extended temperature ranges

—40°C to +85°C (Industrial) Part # ER2051 IR

—55°C to +125°C (Hi-Rel) Part # ER2051 HR

DESCRIPTION

The ER2051, ER2051 IR and ER2051 HR are fully decoded 32 x 16
electrically erasable and reprogrammable ROMs Write, erase,
and read voltages are switched internally via a 2-bit code applied
to C1 and C2.

Data 1s stored by applying negative writing pulses that selectively
tunnel charge into the oxide-nitride interface of the gate insulator
of the 512 MNOS memory transistors. When the writing voltage is
removed the charge trapped at the interface 1s manifested as a
negative shift in the threshold voltage of the selected memory
transistors.

The EAROM may be operated with the Vss power supply between
+5V and +10Volts, as long as the Vss—Vac always equals 33
Volts Thus, Vss can be +5Volts for TTL compatibility or up to
+10Volts for CMOS compatibility, if Vag Isappropriately adjusted.
The ER2051 IR and ER2051 HR are screened to Mil Std 883B/
method 5004 1/level B, pre-cap visual inspection, environmental
testing, burn-in and external visual They are available in 28 lead
ceramic dual in line packages.

OPERATION

Data 1s stored in a two transistor memory cell. After the cell is
preconditioned by an erase signal (which causes a positive shift
in the threshold of both transistors), data 1s written into one of the
transistors making its threshold more negative. A sensing flip
flop 1s used to read the memory cell and presents a logic high or
low to the output depending on which transistor i1s “written.”

PIN FUNCTIONS

PIN CONFIGURATION
28 LEAD DUAL IN LINE  Top view
A

o1 e 28 0 DO
p20 2 27p0cs
03Qg3 26 c2
D44 250 ct
050 s 24 1 Vg (-28V)
o6 6 230 A4

Va (GND) [ 7 223 A3
or(s 210 A2
os 9 20 [ A1
Do g 10 19 03 A0
oo 1 18 [ Clock
on Qg2 17 B3 Vss (+5V)
b2 13 16 [ D15
D13 (] 4 150 D14

BLOCK DIAGRAM

()
[ CONTROL LOGIC J
et -
2y o umony || eroox L

D3 €—3 DATA 32016
' CONTROL
H AND
i ouTPUT
< BurreR ——|
ADDRESS
DECODER

A0 A1 A2 A3 A4

It 1s important to note two things. first, that an erase Is required
before a wire to precondition the cell, and second, that after an
erase, both transistors will have the same threshold voltage and
valid data will not be present at the output.

The ER2051, ER2051 IR and ER2051 HR EAROMs use dynamic,
edge triggered circuits internally. This requires either a mode
change, a clock or a transition of the chip select between
successive operations Thus successive operations in the same
mode must be separated by transitions of one of these four lines.
Clock pulses are not normally required during erase or write
operations, but are needed for successive operations if the chip
select is held high, i e , applications where one EAROM is used

Ag-Ay 5-Bit Word Address
Dg-Dys Data input and output pins

disabled Power is reduced

cs Chip Select Chip selected at logic “1” When chip select is at logic “0”, outputs are open circuit, read, write and erase are

1 Don't Care Read Mode addressed data read after clock pulse Output data retained at output pins until chip

Write Mode nput data written at addressed location Clock not required

C1, C2 Mode Control Inputs
a1 c2
0 1 Erase Mode stored data is erased at addressed location
deselected or control lines switched
0 0
CLK Clock input Puise to logic “1” for read operation
Vss Substrate supply Normally at +5 volts
Vai Ground Input
Vaa Power Supply Input Normally at —28 volts
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ELECTRICAL CHARACTERISTICS

Maximum Ratings*

All input and outputs (with respect to Vgg) .

Storage temperature

Soldering temperature of leads (10 seconds). .

Standard Conditions (for TTL compatibility)

Vgs = +5V £5%
Vg = —28V £5%
vg = GND

Operating Temperature T, = 0°C to +70° C for ER2051
T, = —40°C to +85°C for ER2051 IR
T, = —55°C to +125°C for ER2051 HR

Output Load = 100pf, 1 TTL load

—35V to +0.3V
ce.... —65°Cto+150°C
. +300°C

ER2051 m ER2051IR ® ER2051HR

INSTROMERT

* Exceeding these ratings could cause permanent dam-

age to the device This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard

Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

ER2051 ER2051 IR/ER2051 HR
Characteristics Sym | Min. (Typ.**| Max. Min. |[Typ.**| Max. Units | Conditions

DC CHARACTERISTICS

Input Logic “1” Viu |Vss =15 — [Vss +03 Vss =15/ — [Vss +03 \

Input Logic “0” Vi |Vss —15| — 08 Vss —10| — 06 "

Output Logic “1"” Vou |Vss —15| — — Vss =15 — — v Ion = 100uA

Output Logic “0” Vou — — 06 — — 06 % Io. = 1.6mA for Vss = 5V

Input Leakage I —_ 2 10 — 2 10 uA Vin = Vss —15

Output Leakage Io — 2 10 — 2 10 HA Chip deselected

Power Supply Current

Read Iec — - 14 — — 18 mA

Write I — - 1 — — 15 mA Iee returned

Erase Iee — — 1 — — 15 mA through Vss

Deselected Ise — — 9 — — 12 mA

AC CHARACTERISTICS

Access Time tacc — - 1.0 — — 2.0 us

Clock Pulse width tew 20 — 200 20 — 200 us

Erase Cycle Time te 50 — 2000 100 — 2000 ms

Write Cycle Time tw 50 — 2000 100 — 2000 ms

Read Cycle Time tr 35 — 240 4.5 —_ 25 us

Address to Clock Time ta 50 — — 50 - — ns

Data Set Up Time tos 50 — — 50 — — ns

Data Hold Time ton 50 — — 50 — — ns

Control to Address& Data Change tc 0 — — 0 — — ns

Number of Reads/Word Refresh Nra 10" —_ — 10" — -

Number of Erase/Write Cycles Nw 108 — - 10° — — —

Input Capacitance, all pins Cio — 8 15 — 8 15 pF

Unpowered Data Storage Time ts 10 —_ — 1 — - Years | at max temperature

Power Dissipation Read Cycle Po — 450 500 — 450 500 mW at 25°C Vss = +5, Vg = —29
Pp not applicable - —_ 500 mwW at 125°C Vss = +5, Vg = —29
Pp not applicable —_ — 600 mw at —55°C Vss = +5, Vg = —29

Puise Rise, fall time ot 10 — 100 10 - 100 ns

**Typical values are at +25°C and nominal voltages
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nsTEOVRA ER2051  ER2051IR ® ER2051HR

TIMING DIAGRAM

Vi ERASE WRITE READ DESELECT
cs Vi f—— te —— Pt v ——— P —————— th —————— P

Vi
ct V.A \ \\\\\\\\\\\\

o T

Vi T
PW
cLOCK -~
Vi ;:
>
o { |
S —> F—t. —.-”-<u>| }4—1,\ "
== Vin 17
<= Ao-Aq ADDRESS STABLE x STABLE
E (Ve \ ;:
[ |
= = ——-I "‘—tns —D-{ le—tc ——-l |<— ton
. VIH
(&) — ]
b= | Do-Dis FLOATING X STABLE FLOATING FLOATING
L g Vio )—-———
S — ft—tace
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ER2055
ER2055IR
ER2055HR

512 Bit Electrically Alterable Read Only Memory

FEATURES

m 64 word x 8 bit organization

® 6 bit binary addressing

+5, —28V power supplies

Word Alterable

10 year data storage for ER2055 (at +70°C)

1 year data storage for ER2055 IR (at +85°C)

and ER2055 HR (at +125°C)

TTL compatible with pull-up resistors on inputs
Tri-state outputs

Read Time: 2us (ER2055), 4us (ER2055 IR and ER2055 HR)
Write/Erase Time: 50ms (ER2055), 100ms (ER2055 HR)
No voltage switching required

2 chip selects

Two extended temperature ranges:

—40°C to +85°C (Industrial) Part # ER2055 IR

—55°C to +125°C (Hi-Rel) Part # ER2055 HR

DESCRIPTION

The ER2055 is a fully decoded 64 x 8 electrically erasable and
reprogrammable ROM. Write, erase, and read voltages are
switched internally via a 2-bit code applied to C1 and C2.

Data is stored by applying negative writing pulses that selectively
tunnel charge into the oxide-nitride interface of the gate insulator
of the 512 MNOS memory transistors. When the writing voltage is
removed the charge trapped at the interface is manifested as a
negative shift in the threshold voltage of the selected memory
transistors.

OPERATION

Data is stored in a two transistor memory cell. After the cell is
preconditioned by an erase signal (which causes a positive shift
in the threshold of both transistors), data is written into one of the
transistors making its threshold more negative. A sensing flip
flop is used to read the memory cell and presents a logic high or
low to the output depending on which transistor is “written”.

The ER2055 EAROM may be operated with Vss between +5 and
+10 volts for either TTL or CMOS compatibility. The negative
power supply, Vag, should be adjusted so that the difference
between Vss and Vag is always 33 volts.

It is important to note two things: first, that an erase is required
before a write to precondition the cell, and second, that after an
erase, both transistors will have the same threshold voltage and
valid data will not be present at the output.

PIN FUNCTIONS

PIN CONFIGURATION
22 LEAD DUAL IN LINE  1opyiew
U

Dy [ o1 2203 D,
D, 02 211 o,
De O3 20 Do
D, 04 190 Vai (GND)
D, O5 180 Cs:2
Vss (+5V) 06 1700 cs,
As O7 16 C.
A, O8 150 C
A O9 14 7 Vaa (—28V)
A 010 13 [0 CLK
A O 120 Ao

BLOCK DIAGRAM

CONTROL LOGIC

L 17

D0 €—>
01 € MEMORY
cLoCK

o€ VO & MATRIX M€= oiccen € CLOCK
03 DATA 64x8

€| conTROL
D4 €3  AND
D5 € OuTPUT
D6 €—> BUFFER
D7 €

ADDRESS

DECODER

A0 Al A2 A3 A4 A5

The ER2055 EAROM uses dynamic edge triggered circuits inter-
nally. This requires either a mode change, a clock or a transition
of the chip selects between successive operations. Thus succes-
sive operations in the same mode must be separated by transition
of one of these four lines. Clock pulses are not normally required
during erase or write operations, but are needed for successive
operations if the chip is continuously selected, i.e., applications
where one EAROM is used.

The ER2055IR and ER2055HR are screened to Mil Std. 883B/
method 5004. 1/level B, pre-cap visual inspection, environmental
testing, burn-in and external visual. They are available in 28 lead
ceramic dual in-line packages.

LE MEMORY

7]
-
[==]
<T
[= =
=
-
<C
(]
v}
-
(]

Ag-Ag 6-Bit Word Address
Dg-D; Data input and output pins
cs1,C82 Chip Selects Chip selected at logic “1” on CS1 and logic “0" on CS2. When chip Is not selected, outputs are
open circuit, read, write and erase are disabled. Power Is reduced.
C1,C2 Mode Control Inputs
<1 c2
0 1 Erase Mode stored data iIs erased at addressed location
1 Don't Care  Read Mode. addressed data read after clock pulse Output data retained at output pins until chip
deselected or control lines switched.
0 0 Write Mode: input data written at addressed location Clock not required
CLK Clock Input Pulse to logic “1” for read operation
Vss Substrate supply. Normally at +5 volts
Vai Ground Input.
Vag Power Supply Input. Normally at —28 volts.
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NGERT ER2055 m ER2055IR ® ER2055HR

INST]

ELECTRICAL CHARACTERISTICS
Maximum Ratings*

All inputs and outputs (with respectto Vgg). o oo v v vuvns —35V to +0 3V
Storage temperature ............ . 0, —65°C to +150°C
Soldering temperature of leads (10 seconds) .......ovvvnns +300°C

Standard Conditions (for TTL Compatibility)

Vgs = +5V +5%

Vgg = —28V 5%

Vg = GND

Operating Temperature T, = 0°C to +70° C for ER2055
Tp = —40°C to +85°C for ER2055IR
Ta= —55°C to +125°C for ER2055HR

Output Load = 100pF, 1 TTL load

* Exceeding these ratings could cause permanent dam-
age to the device This is a stress rating only and func-
tional operation of this device at these conditions is not
implied—operating ranges are specified in Standard
Conditions Exposure to absolute maximum rating con-
ditions for extended periods may affect device reliability.
Data labeled “typical” is presented for design guidance
only and is not guaranteed.

ER2055 ER2055 IR/ER2055 HR
Characteristics Sym | Min. |Typ.*| Max. Min. [Typ.**| Max. Units | Conditions

DC CHARACTERISTICS

Input Logic “1” Viu {Vss —1.5] — |Vss +0.3 Vss —1.5] — |Vss +0.3 v

Input Logic “0” Vi Vss —15| — 0.8 Vss —10 bt 0.6 \"

Output Logic “1” Vou {Vss —1.5| — _— Vss —1.5] — - v Ion = 100uA

Output Logic “0” Vou - — 0.6 — — 0.6 v IoL = 1.6mA for Vss = 5V

Input Leakage I - 2 10 - 2 10 LA Vin = Vss —15

Output Leakage Io — 2 10 — 2 10 uA Chip deselected

Power Supply Current

Read Iaa _ 8 10 —_ 8 18 mA Iss approx. Iee

Write Ise — 6 7 — 6 9 mA Iss approx. Iea

Erase Ise — 4 7 — 6 8 mA Iss approx. Ise

Deselected Isc — 4 7 — 4 6 mA Iss approx. Ise

AC CHARACTERISTICS

Access Time tacc — - 20 — — 4.0 us

Clock Pulse width tew 20 — 20.0 2.0 — 20.0 us

Erase Cycle Time te 50 — 200.0 100 — 200.0 ms

Write Cycle Time tw 50 — 200.0 100 — 200.0 ms

Read Cycle Time tr 5.0 — 24.0 6.0 - 25.0 us

Address to Clock Time ta 50 — — 50 —_ — ns

Data Set Up Time tos 50 - — 50 - — ns

Data Hold Time ton 50 — — 50 — — ns

Control to Address & Data Change| tc (] — — 0 — — ns

Number of Reads/Word Refresh | Naa | 10" — — 10" — —

Number of Erase/Write Cycles | Nw 108 — — 10° - — —

Input Capacitance, all pins Cio — 6 10 — 6 10 pF

Unpowered Data Storage Time ts 10 — — 1 — — Years | at max. temperature

Power Dissipation Read Cycle Po — 450 500 — 450 500 mW at 25°C Vss = +5, Vo = —29
Po not applicable — — 500 mwW at 125°C Vss = +5, Vge = —29
Po not applicable — — 600 mW | at—55°C Vss = +5, Vag = —29

Pulse Rise, fall time tite| 10 - 100 10 - 100 ns

**Typical values are at +25°C and nominal voltages.
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ER2055 m ER2055IR m ER205

s | nsTORAY |

TIMING DIAGRAM
Vin __l l___
cs2
Vie
Vi ERASE WRITE READ DESELECT
cs1 e te —— P t——— tw L tR ——————
\ _’ )._
R\ i
Vu.\ \
VIH
VlL A
VIH tP
cLock <
Vie :}
—] }"—h h—’l I-‘—FI "—h
Vi 1}
Ag-Ag ADDRESS STABLE X STABLE X
Vi ‘;:
—’-I |<—le ——.l l‘— tc —ﬁ I—(——tnu
Y DAT  —
ATA
Do-D; v FLOATING X STABLE FLOATING FLOATING
L T )
—] pt—tacc
TYPICAL OUTPUT CHARACTERISTICS TYPICAL SUPPLY CURRENT
VS POWER SUPPLY VOLTAGE
35 I 35 11  READ ~ WRITE ~ ERASE  _ DESELECTED
o +5V (ALL MODES)
. ¢ 50 oL oec | L L
/ 2 i R °r i i i
25°C
25 / 1‘ - Vo 25 8 - 0c -
70°C 7 75°Cc [ 25°C [ r
| 20 = 20 | By L . L
mA [ 2|5°c\\ mA (mA) g L L el o°c L 0°c
HARN 7 2 42
75°C
/ N 5L / | 75°C
10 N 10 r/
N \ b L L L
5 5 1F + - F
0 ‘)% 0 1 1 1 1 1 A 1 - 1 1 1 1
0 5 10 30 35 40 45 50 27 29 3 27 29 31 27 29 31 27 29 31
Veol(V) Ves(V) Ves(V) Vaa(V)
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ER5901
ER5901IR PRELIMINARY INFORMATION

ER5901HR
1K N-Channel EEPROM
FEATURES
® 128 x 8 bit organization, fully decoded PIN CONFIGURATION
® SNOS si-gate technology 24 LEAD DUAL IN LINE
= Single +5V power supply
® 100ns access time
B TTL compatible Top View
m Word alterable \
® Reprogramming time-user determined ALE [Je1 2400 (+5V) Ve
m Automatic erase/write cycle A6 2 23[1 STA
A5 O3 2201 Tl
DESCRIPTION A4 4 210 WE
The ER5901 is intended for microcomputer applications which A3 5 20[J OE
require a small non-volatile memory capable of fast operation A2 6 197 NC
P with a minimum of processor intervention. The fast access time, Al O7 18] CE
[-=8 coupled with the ability to multiplex the address and data lines, o
ﬁg through the Address Latch Enable (ALE) and WE inputs, will Ao O8 170 o7
=-J"l make it readily adaptable for use in most systems. Do O9 161 D6
= E Asingle pulse on the WE input will cause the device to perform a D1 [J10 157 D5
: | complete erase/write cycle without any further processor inter- D2 O1 14 1 D4
<< 'E vention. The duration of this reprogramming cycle can be deter- Vgs (GND) []12 13[] D3
5= mined by means of an external RC time constant connected to the
I-I_IJ g‘ Tlinput. During the reprogramming cycle a busy status is made
WWE"J available on the status line STA.
% The combining of all these features on a single device has been
achieved through innovative circuit design and N-channel Si-
gate technology.
BLOCK DIAGRAM
A0 —| 5
| [a]
| 8 @
| e 128 x 8
| P 5 rL—) MEMORY
| @ < MATRIX
[
' a
A6 —e=
CE —]
OE —~
—_ SENSE AMPLIFIERS
WE ——s=| CONTROL :> AND
ALE —s= LOGIC 1/0 BUFFERS
STA ~a—|
Tl ——— t t
DO= == — = — = D7
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ER5901 m ER5901IR m ER5901HR wsEOGERRE

ELECTRICAL CHARACTERISTICS

Maximum Ralings* * Exceeding these ratings could cause permanent dam-
All inputs and outputs with respect to Ground. .......... +6V to —0.3V age to the device This is a stress rating only and func-
Storage temperature (unpowered and tional operation of this device at these conditions is not
without data retention) ....................... ..—65°C to +150°C implied—operating ranges are specified in Standard
Soldering temperature of leads (10 S€CS.) . ..vuvvvverenenanan.. +300°C Conditions. Exposure to absolute maximum rating con-
ditions for extended periods may affect device rehiability
Standard Conditions (unless otherwise noted) Data labeled “typical’” is presented for design guidance
Vgs = GND only and is not guaranteed.

Ve = +5V £5% Volts

Operating Temperature Ranges T,: 0°C to + 70° C (Commercial)
—40°C to +85°C (Industrial)
—55°C to +125° C (Military)

DC CHARACTERISTICS
Characteristics Sym Min Typ Max Units Conditions
Input Logic “1” Vin 20 — Vect03 v
Input Logic “0” Vi —0.1 — +0.8 v
Output Logic “1” Vou 24 — Vee v lon = —400uA
Output Logic “0” VoL - — 0.4 \" lop = 1.6mA
Input Leakage Current I — — *%* uA Vin=5.25V
Output Leakage Current oL - - ok uA Vour = 525V
Power Supply Requirements
Ve Supply: E
Chip Selected lee - 35 54 mA Vee = +5.5V 7T
Chip Deselected lce —_ 12 18 mA Vee= +5.5V E;‘ E
Power Dissipation é =
Chip Selected Po — 195 300 mW Ve =155V & 3
Chip Deselected Po — 66 100 mW Ve =155V ]
<=
T
** To be announced at a later date. 3 g
NOTE: 1. T,=—40°C to + 85°C, V¢ = 5+5% Volts, unless otherwise specified. L E‘
=
PIN FUNCTIONS
Name Function
AO0-A6 7 bit binary word address.
D0-D7 8 bit data I/0
Vee Power supply +5V + 5%
GND Chip Ground connection
CE Chip Enable input — used for chip selection
OE Output Enable input — gates data to output pins during Read.
WE Write Enable input — enables a reprogramming cycle, input data latched on a positive edge.
ALE Address Latch Enable input — address inputs latched on negative edge May be tied to WE when separate address
and data lines are used
STA Status output pin — low when chip is In reprogramming mode and cannot be accessed.
TI Timing input — defines clock frequency for reprogramming, May be RC or other external clock
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ER3400
ER34001/IR
ER3400HR

4096 Bit Electrically Alterable Read Only Memory

FEATURES
® 1024 word x 4 bit organization :;T_SAODNDT;E:J:\JAJ:\I%N
m Latched address and data inputs
m Word or block alterable Top View
m 10 year data storage for ER3400 Ves(—30V) O] 1 ~ 22 ves (+5V)
® 1 year data storage for ER3400IR at +85°C Voo (—12V) 4 2 21[] As
& and ER3400HR at +95°C A6 O3 2003 A4
® TTL compatible with pull-up resistors on inputs A7 Q4 190 A3
m Tri-state outputs A8 s 18 A2
m Read access time 900ns max. 22 E 3 :; j::: :;
® Write ime. 1ms Erase time' 10ms c1ds 151 G
m 10° Read cycles/word between refreshes Vai(GND) O] 9 140 WE
m 107'Read cycles/word for ER3400IR and ER3400HR D3 [ 10 131 Do
E = Two extendedvtemperature ranges D2 (11 12 ;] D1
] =8 DESCRIPTION
2 UEJ "Thé ER3400is a 1024 x 4 bit fully decdded Electncally'AlterabIe BLOCK DIAGRAM 3
Ew Read Only Memory fabricated in General Instrument’'s proven co o wE
(=l MNOS technology. Address, control and data inputs are latched J J |
=J = on board the device thus releasing these lines during Erase and CONTROL LOGIC _]
I 5 Write operations Selection of one of the four modes of operation
5 g 1s made by setting the appropriate binary code on control lines CO l l ‘[-
wr " @ and C1 CEisused forchip selectionand latching of address and
[= control lines. WE is used to sample and latch input data on DO-D3 MEMORY LOCK
= during a Write operation. ) e ol [ o <] sorren
01 €3 conTROL
Power sequencing protection circuitry is provided on the ER3400 02 €3 AND
to protect against the accidental alteration of data during power 0 < U e———|
Up/Down. However, due to the unpredictable nature of power up
and power doWwn sequences In some systems, It is Important to
apply and remove the programming voltage Vgg only when Vgg R
and Vpp are within their specified limits AO A1 A2 A3 A4 a0

For applications requiring extended temperature ranges the
ER3400!, ER3400IR and ER3400HR are available.

RELATED APPLICATION NOTES

1217 The ER3400: an easy to use 4K EAROM

1218 Interfacing the ER3400 to an eight bit microcomputer

1220 Generating EAROM programming voltages from a 5 volt supply
1210 Data retention testing of the ER3400

~PIN FUNCTIONS

Name Function
A0-A9 10-Bit Word Address
D0-D3 Data input and output pins

CE Ch