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CALCULATORS Sectio
v 9V'LED 15V PAGE
FUNCTION DESCRIPTION 9V LED FLUOR. (DIRECT) FLUOR. 15V LED NO.
8 DIGIT 4 functions and percent key. C-683 CF-683 C-683D* | CF-583 C-583 2-5/8*
BASIC 4 functions, percent key, one-key or multi-key memory. C-685 CF-685 C-685D* | CF-585 C-585 2-¢/8*
4 functions, percent key, x2, /x, 1/x, +/-, one-key or multi-key memory, . 687* * % . -7/8*
8 DIGIT choice of 20 to 29 keys. CF-687 C-687D CF-589 C-589 2-7/8
ALGEBRA 4 functions, percent key, X3, /X, 1/x, +/-, one-key or multi-key memory,
brackets, inch-centimeter conversion, choice of 24 to 30 keys. CF-689 C-689D | CF-689HV - 28
4 functions and percent key. CF-593 C-593 2-10
QBTSGIIg 4 functions, percent key, one-key memory. CF-594 C-594 2-1
4 functions, percent key, multi-key memory. CF-595 C-595 2-12
Basic 4 functions, scientific notation, sin, cos, tan, arc sin, arc cos, arc tan, memory, square root, pi, natural CF-596 C-596 2-13
logs, 1/x, €%, memory exchange, degrees and radians, exponent range = 99, choice of 19 to 35 keys.
All the above plus: 0 to 10 degree trig range, logq, yX, extended digit accuracy of
SCIENTIFIC trancendentals, choice of 21 to 38 keys. CF-598 C-598 214
All the above plus: two levels of parenthesis, x2, %, +/-, choice of 24 to 41 keys. CF-599 C-599 2-15
PART PAGE
FUNCTION DESCRIPTION NUMBER PACKAGE FEATURES NO.
Basic 4 functions and percent, automatic constant in multiply and
8 DIGIT divide, repeat add/subtract, decimal select mode, and other . .
PRINTING | features. Interfaces with the Olivetti Pu1100 dot matrix printer. c-716 40DIP | Accumulator and 4 key memory 217
Option for use with thermal printing version of Pu1100.
Basic 4 functions and percent, automatic constant in multiply and C-7117 Accumulator and Grand Total 2.18
12 DIGIT divide, repeat add/subtract, decimal select mode, memory-in-use C-117X Memories. "~
PRINTING indicator, rounding options, non-add (#)/date key, and other 40 DIP
features. Interfaces with the Shinshu Seiki Model 310 c-7118 Accumulator, item counter, and 2-19
impact printer. four-key independent memory. "~
PRINTER- Adds display capability to the C-717X and C-718 printing . ¥
DISPLAY calculator circuits. C-719 28 DIP For both LED 220
INTERFACE - — — — and flourescent displays.
Adds display capability to the C-716 printing calculator circuit. C-720 2-21

Section 3

PART FLASHING ZERO 50/60 Hz PAGE
FUNCTION DESCRIPTION NUMBER DISPLAY TYPE SECONDS | BLANKING | OPERATION | PACKAGE FEATURES ]
7-SEGMENT Direct fluorescent
AY-5-1200A | | JORESCENT v v 24DIP | Gisplay drive. 32
7-SEGMENT Direct flourescent
AY-5-1202A | FLOURESCENT d v i 24 DIP | display arive. >2
12/24 hour BCD See AY-5-8320
4piaim clock AY-5-1203A OUTPUTS v v 24DIP |3y Gircuit. 32
7-SEGMENT Direct fluorescent
AY-5-1204A | £ |,ORESCENT v v 24DIP | Gisplay drive. 3-2
BCD OR Zero blanking in
AY-5-1228A | 7 SEGMENT LED v v 16 DIP 132 hour mode only. 35
7-SEGMENT Snooze alarm, individ-
12 hour clock, | Ce3000 PLASMA v v v 40DIP | ol digit drive. 37
24 hour alarm 7-SEGMENT Snooze alarm, individ-
4DIGIT CK3100 LED v v v 40DIP |l digit drive. 37
WITH ALARM 7-SEGMENT Snooze alarm,
12/24 hour CK3200 PLASMA v v v 28DIP | Guplexed digits. 312
clock, 24 hour 7-SEGMENT Snooze alarm
alarm - »
CK3400 LED v v v 28DIP | quplexed digits 312
Snooze alarm, du-
A 12/24 hour PP
4 DIGIT 7-SEGMENT plexed digits, sleep-
CLOCK RADIO | clock 24 hour | CK3300 LED v v v 28DIP | fimer, timeswitch, bat- 3-20
alarm tery standby capability
4 DIGIT Operates directly from a
AUTOMOBILE 12 hour CK3500 T-SEGMENT v |CRISTAL | 40DIP | 358MHz TV crystal Direct | 3-34
CLOCK clocl drive of LED display.

CALCULATOR MODULES  Sec. 2 CLOCK MODULES

DESCRIPTION PART PAGI DESCRIPTION PART PAGE
FUNCTION (SEE ABOVE) NUMBER FEATURES NO. FUNCTION (SEE ABOVE) NUMBER FEATURES NO.
. - 2-8 4DIGIT )
SameasC-683D | M-683 | oeit-contained module CLOCK [Same as CK3400 | M-3400 | geif.contained module 3-18
Same as C-685D | M-685 | which requires only the 2-8 which requires only the

CASC?JIEA’;OR ition of a keyboard CL(;CE:(I(E‘IAI'DIO Same as CK3300 | M-3300 |addition of switchesanda | 3.32

Same as C-687D | M-687 and battery to produce a 2-8 powerk souul:e to produce

working 8 4 DIGIT a working clock.

Same as C-689D | M-689 28 AUTO CLOCK |Same as CK3500 | M-3500 3-36
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Section 4A

PART AM/MW/SW FM/VHF POWER
FUNCTION DESCRIPTION NUMBER IF OFFSET IF OFFSET SUPPLIES | PACKAGE FEATURES NO.
4 digit display: MW 2999KHz,
FREQUENCY . AY-5-8100 460KHz 4A-2
COUNTER/ | Gounts & displays MW, SW, and VHF 107MHz | GND, -17 | 28 DIP | S¥ 29800Mbz VHF
DISPLAY eq AY-5-8102 455KHz indication (European standard), | 4A"2
FREQUENCY » Easy time set controls, low 4A-6
COUNTER/DISPLAY | Counts & displays AM/FM fi AY-3-8110 | 2625KHZ | ppoGRAM- | +10to +16, 28 Dip | POWer consumption, on-chip
WITH 4 DIGIT with a 12 hour clock 55KH: MABLE GND intensity control. Clock
CLOCK AY-3-8112 455KHz functions down to +5V. 4A-6
0 n 0 f
PART POWER PAGE
FUNCTION DESCRIPTION NUMBER SUPPLIES PACKAGE FEATURES NO.
Control circuit: accepts keyboard/re-
mote inputs to control and T-1001 +12, GND 40 DIP | Scan mode or search mode may also be selected. 4A-10
program system.
Display circuit: displays selected . i i 4A-10
OMEGA®: channel number. T-1101 +12, GND 40 DIP | Decodes and drives BCD or LED displays.
82 CHANNEL D/A converter circuit: converts output VREF. ;i N i 4A-14
DIGITAL TUNING | to coarse and fine tune outputs. MEM 4956 +12. GND 14 DIP | 14 bit accuracy for precise varactor tuning.
SYSTEM -
Memory circuit: see ER 1400 EAROM . -17
description on Pg. 9 ER 1400 +12, -24 8 TO 100 x 14 bit memory 4A-1
Optional channel selector interface
circuit: permits preset favorite T-1201 +12, GND 40 DIP | Up to 20 channels; pre-set and/or customer selection. 4A-10
channel selection.
Control circuit accepts direct/remote " ; 8 4A-20
ECONOMEGA® & inputs to control/program system. AY-3-8203 +12, GND 40 DIP | 16 programs, 14 bit accuracy with coarse and fine tune.
16 CHANNEL D/A converter circuit: converts output VREF, . 4A-14
DIGITAL to coarse and fine tune outputs. MEM 4956 +12, GND 14 DIP | 14 bit accuracy for precise varactor tuning.
TUNING SYSTEM P
Memory circuit: see ER 1400 EAROM . - 4A-17
description on Pg. 9. ER 1400 +12, -24 8 TO 100 x 14 bit memory.
Control/memory circuit: accepts . . .
®
ECONOMEGA® I: | girect/remote inputs to control/ AY-5-8290 | +17. GND,-20 40 DIP Cpnlams vb‘oth control logic and EAROM memory in a 4A-24
20 CHANNEL prugram system single chip; 20 programs.
DIGITAL DA " .
TUNING SYSTEM converter circuit: converts output VREF . . . 4A-14
to coarse and fine tune outputs. MEM 4956 +12, GND 14 DIP 14 bit accuracy for precise varactor tuning.
AY-5-8300 14 DIP Channels 0-15 4A-28
-5 - 4A-28
Various circuits in series to display AY-5-8301 17 GND Channels 1-16
channel numbers on TV screen with | AY-5-8310 4A-28
ON-SCREEN some additionally featuring either AY-5-8311 12 GND Channels 0-15 or 00-99 or time. aA-28
CHANNEL/TIME separate or simultaneous time dis-
DISPLAY SERIES | Play- Selection of display position AY-5-8320 +17, GND 4A-28
on screen, automatic display recall, 24 DIP | Channels 1-16 and/or time. Upper right screen display. aA-28
BCD time inputs (see AY-5-1203A AY-5-8321 | +12 GND
clock circuit). AY-5-8322 | +13, GND 4A-28
Channels 1-16 and/or time. Lower center screen display.
AY-5-8324 +13, GND 4A-28
ON-SCREEN Provides an electronic on-screen tun- 31 4 bands, mask programmable band or channel number 4A-36
TUNING SCALE |ing scale for varactor tuned TV sets. AY-3-8330 +12.GND 16 DIP display, mask pro ble display positi

REMOTE CONTROL

®OMEGA & ECONOMEGA are trademarks of General Instrument Corp.

Section 4A

PART POWER PAG
FUNCTION DESCRIPTION NUMBER SUPPLIES PACKAGE FEATURES NO.
. 30 ultrasonic control channels, 34-44KHz. Utilizes a 4A-38
30 Channel Transmitter SAA 1024 9V BATTERY | 16 DIP 4.4MHz TV crystal for accuracy.
R/C SYSTEM I
30 Channel Receivers SAA 1025-01 +18, GND 16 DIP Power on/off output, 16 TV channel selection (& 5 spares), aa-40
SAA 1025-02 ’ 3 analog outputs (8 functions). 4A-40
23 Channel Transmitt AV-58410 | _*15.GND__| 15 0i |25 channels, either local control at recei 16 control, [
annel Transmitters channels, either local control at receiver or remote control.
R/C SYSTEM I AY-5-8411 9V BATTERY 4A-44
31/63 Channel Receiver AY-5-8420 +15, GND 14 DIP_|5 or 6 bit modes, error-detection. 4A-46
. 30 ultrasonic control frequencies, interfaces directly with
30 Channel Transmitter AY-5-8450 9V BATTERY |16 DIP a 5x6 matrix keyboard. 4A-48
R/C SYSTEM Il
. AY-5-8460 Interfaces directly with OMEGA 10 digit keyboard inputs | %A-50
16 Channel Receivers AY-5-8461 +12.GND, -6 | 18DIP plus on/off, recall, 2 analog controls (4 functions). 4A-50
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GIMINI TV GAMES

The General Instrument game repertoire offers game manufacturers a
choice of approaches to the marketplace: GIMINI dedicated game
chips and the GIMINI cassette programmable game set.

The dedicated game chips for 1977 include a choice of Ball and Paddle
games with true game rules, realistic courts, and individual player
identification. The Battle game offers all the thrills and excitement of its
popular arcade big brother.

Section 4B

flexibility in implementing a programmable system. The game
“program” ROM, which can be incorporated in a cassette, connects
directly to the system address and data busses. With this
ROM/cassette approach, a library of game ROMs can be developed
encompassing a multitude of game families.

Additionally, since the heart of the programmable system is based on
the powerful 16-bit CP1600 microprocessor, expanded capabilities

beyond a “game” function are possible — including home interactive
teaching systems, data storage and retrieval systems...in effect, a true
“home computer.”

The programmable game set based on a variant of GI's CP1600, an
advanced 16-bit single chip microprocessor, provides maximum

DEDICATED TV GAMES Section 4B

PART LINE
FUNCTION DESCRIPTION GAMES NUMBER STANDARD | PACKAGE FEATURES NO.
Tennis
Six selectabl f Soccer AY-3-8500 625 Automatic on-screen scoring. Sound | 4B-2
BALL & lx‘se ec: able Qaf't‘,fs ?{. O':G Squash 28 DIp | generation (hit, boundary, score).
PADDLE I or w|° players, with vertica Practice Selectable paddle size, ball speed,
paddle motion. Rifle Game I | AY-3-8500-1 525 rebound angles. 4B-2
Rifle Game 11
;e,’;’c“esr AY-3-8550 625 All features of the AY-3-8500/8500-1 | 4g_14
BALL & Six selectable games for one Squash with the addition of full two-axis
PADDLE IA or two players, with horizontal Practice 28 DIP player motion, color-coding of score
and vertical paddle motion. Rifle Game 1 AY-3-8550-1 505 and player, and “hit" and "miss” 4B-14
Rifle Game I scoring in Practice game.
Converts the black & white Colors of the background and paddle
COLOR video outputs of either the outputs are selectively changed dir-
CONVERTER AY-3-8500-1 or AY-3-8550-1 — AY-3-8515-1 525 16 DIP | ectly by the “game select” inputs. 4B-23
to a single color composite Also provides, as an output, a
video signal. 2.045MHz clock for the game circuit.
Tennis Automatic on-screen scoring. Sound
Hockey 2 generation (hit, boundary, score). w
Soccer AY-3-8600 625 Selectable paddle size, (individually 48-24
BALL & Eight selectable games for one | Squash selectable for each player), ball
PADDLE I or two players, with horizontal | Practice 28 DIP | speed, rebound angles. Full two-axis
and vertical player motion. Gridball player motion. Color-coding of score
Basketball 3. - and player. Realistic ball service and w
Basketball AY-3-8600-1 525 scoring. Flashing score as “end of 48-24
Practice game" indication.
Colors of the background and paddie
Converts to the black & white outputs are selectively changed dir-
OR video outputs of the ectly by the “game select” inputs.
CONVERTER I AY-3-8600-1 to a single color - AY-3-8615-1 525 28DIP | Ao provides, as an output, a buf- 48-33
composite video signal. fered 3.579MHz clock for the game
circuit.
A two player “tank battle” The on-screen “battlefield” includes
game where each player has a AY-3-8700 625 anti-tank barricades and exploding 48-34
BATTLE completely steerable tank with | Tank Battle 28 DIP | mines to retard each tank's progress.
forward and reverse speed AY-3-8700-1 525 Unlimited ammunition to a scoring 4B-34
control and a firing button. limit of 31 “hits.”

CASSETTE PROGRAMMABLE TV GAMES Section
PART PAG
FUNCTION DESCRIPTION GAMES NUMBER PACKAGE FEATURES NO.
A variant of the GI CP1600 microprocessor, the
CP1610 is 16-bit unit utilizing 8 general pur-
CP1610 40 DIP pose registers for fast and efficient processing of 48-38
all game data.
;r;eb(':‘s?';lz\g rcahfs:fp‘;ézzladr:? The “program” ROM organized as 2048 x 10,
med game series for up to User game RO-3-20480 40 DIP contains all game “rules”, symbol locations, 4B-38
eight players and featuring: up | design for color, velocity and direction data.
i = such as: .. o " -
GIMINI® | g abjects, 64 seectabe | Bl & Padcle, | AY-2-8900 the video signals mlusing syne and barking and. | 4859
PROGRAMMABLE | moving objects: up to 240 Aggreﬁsion, 40DIP | ihe manipulzlion and inte?ac}tlion of all graprr‘-igc:n
GAME SET programmable background g:(’;:é'"g- AY-3-8900-1 data in a non-interlaced pattern for the Tv. | 4B-38
[ tions, able back- g N .
gor(;au:wodn;elrgo‘;ndasplay in etc. The “graphics” ROM organized as 2048 x 8, con-
: ' 2. tains a series of 8 x 8 dot matrices for a large .
w:\itfé six colors plus black and RO-3-9316A 24pp variety of game symbols, background/field 48-38
) data, and 64 alpha-numeric characters.
The “working” memory during game operation.
A total of five 256 x 4 RAMSs are required for a
RAM - combined 256 x 12 and 256 x 8 memory 48-38
compliement.

®GIMINI is a trademark of General Instrument Corp.
1-6
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MOSFET TRANSISTORS Section 4C
V{BRIDSS V{BRIGSS V6S(th) r0S(on)
PART VOLTS VOLTS nA nA VOLTS OHMS MHO pF pF NO.
TYPE NUMBER MIN. MIN. TYP. TYP. MIN/MAX. TYP. TYP. TYP. TYP. CASE .
MEMB806 -40 -40 -1.0 -0.1pA -2/-5.5 150 2,800 45 1.0 TO-72 4C-2
E,\f ;ﬁ"h"’”;’:ﬁi'm MEM807 -40 -40 -05 -0.1 -2/-5.5 150 2,800 45 1.0 TO-72 | 4C-4
MC‘J:D MEMS817 -45 =200 -0.1 -0.05pA -2.5/-6.5 150 2,000 3.5 1.2 TO-72 4C-6
E 3N183 -25 -25 2.0 -03 -2/-6 50 9,000 15.0 10.0 TO-72 | 4C-7
V(BRJSS | IGSSF Vesith) 1DS(on) Yis Cgs Crss Yis |ve1s-Vezs| PAGE
PART VOLTS nA VOLTS OHMS MHO pF pF RATIO mV NO
TYPE NUMBER MIN. TYP. MIN/MAX. TYP. TYP. TYP. TYP. TYP. TYP. CASE )
MEMS550C -25 -0.2 -3/-6 250 800 2.0 20 0.8 100 TO-77 | 4C-10
DM ANCHANNEL | MEMSSIC | -25 -1pA ~3/-6 250 750 15 15 0.85 70 T0-77 | 4c-10
MODE MEM954 -30 -0.03 -2/-5 100 1000 2.0 15 0.95 50 TO-77 4C-12
MEM955 -35 -0.02pA ~-2/-5 100 1000 20 15 0.95 50 TO-77 4C-12
BVDSS V(BR)GSS loss IGSSF ID{on) VGS(th) ros{on) Yis Ciss Crss PAGE
PART MIN. VOLTS nA n mA VOLTS OHMS MHO pF pF NO.
TYPE NUMBER VOLTS MIN. TYP. TYP. TYP. MIN/MAX. TYP. TYP. TYP. TYP. CASE
N-CHANNEL MEMS562 +20 +30 1 1pA 15 0.5/4 150 2,500 3 0.3 TO-72 | 4C-14
ENHANCEMENT MEM711 +25 =30 1 0.1 40 0.5/1.5 50 3,000 45 0.5 TO-72 4C-16
MODE 3N177 +20 ‘30 5 50pA 15 1/3.5 300 1,500 5 05 | TO-72 | 4C-18
VBRIDS | V(BR)GIS | V(BR)G2S | loss | IGSS | VGS(orn) rbs(on) Yis Ciss | Crss | Gps| NF PAGE
PART VOLTS VOLTS VOLTS mA nA VOLTS OHMS MHO pF pF | dB | dB ND.
TYPE NUMBER MIN. MIN. MIN. TYP. | TYP. MAX. TYP. TYP. TYP. | TYP.| TYP.[TYP.| CASE )
MEMS557 +20 £ 10 — 5 .01 -4 200 10,000 3 03218 |25 | TO-72 4C-22
N-CHANNEL MEM616 +25 +6 *6 10 20 -4 — 18,000 5.4 .02 | 18 | 3.0 | TO-72 4C-24
DEPLETION MEM636 +20 =6 *6 15 50 -4 — 16,000 6 .02 | 22 | 3.5 | Plastic 4C-28
MODE MEM655 +20 +6 — 4 10 -4 30 10,000 4 032 | 22 | 25| TO-72 4C-32
MEM670 +20 +100 — 3 |.05pA -4 — 2,000 2 0.3 — | — | TO-72 4C-34
MEM680 +25 6 — 4/30 50 -4 — 18,000 54 (02 21 (25| TO-72 4C-36
m
FUNCTION DESCRIPTION NUMBER FREQUENCY SUPPLIES PACKAGE FEATURES NO.
-1~ 1.5 MH: -
MASTER AY-1-0212 z +12, GND 16 DIP | 250KHz minimum frequency 53
FREQUENCY AY-1-0212A | 25 MHz 5-3
GENERATOR/ | Generates a complete octave  ['py 3 0214 12 outputs, 50% duty cycle 5-6
TOP OGTAVE of musical frequencies
GENERATOR AY-3-0215 4.5MHz | +10 to +16, GND| 16 DIP 13 outputs, 50% duty cycle 5-6
AY-3-0216 13 outputs, 30% duty cycle 5-6
LATCHING Establishes priority level of 13 Stackable for expanded latching/
NETWORK latch inputs/outputs AY-1-1313 20KHz | GND, -12,-27 | 40 DIP | ,iority function 5-8
RHYTHM Generates 6 rhythms, drives 8 Resets for coupling chords to rhythm
GENERATOR instruments AY-5-1315 10KHz GND, -15 18 DIP 32 beat pattern. Mask programmable. 5-10
CHORD Produces major, minor, 7th B Mixed outputs, sustain, top key
GENERATOR chords, walking bass AY-5-1317A S0KHz GND, -15 40 DIP priority 5-12
PIANO Electronically simulates piano 12 keys per unit, foudness propor-
KEYBOARD operation and sound AY-1-1320 — GND, -10, -27 | 40 DIP | i na1't0 key press velocity. 5-16
4 stage AY-1-5051 1MHz GND, -13, -27 10 TO Arranged 2 + 1 +1 5-20
5 stage AY-1-6721/5 1MHz GND, -13, -27 10 TO Arranged 3 + 2 5-20
AY-1-6721/6 1MHz GND, -13, -27 1270 Arranged 3 +2 + 1 5-20
6 stage AY-1-1006 50KHz GND, -12, -27 14 DIP | Arranged 3+2 +1 5-22
Fgﬁaggg‘f AY-1-2006 50KHz | GND,-12,-27 | 14 DIP | Arranged 2 +2+1+ 1 5-22
7 stage AY-1-5050 1MHz GND, -13, -27 14 DIP | Arranged 3+2+1+1 5-20
o AY-1-1007B 50KHz GND, -12, -27 14 DIP | Arranged 3 + 2 + 1 + 1, power-on reset | 5-24
2% oL AY-9-1000 21‘;‘:;:"",1':;3;,]';";;‘;&"‘ 8770, | Crystal/RC oscillator input; divide | ¢ o
- "
Counter/Divider from Veg to Injection input 16 DIP | by 2', 2%, 22, 2", 2%, or 27.
APPLIA Section 6
PART POWER PAG
FUNCTION DESCRIPTION NUMBER SUPPLIES PACKAGE FEATURES NO.
AY-5-1250 BDP | omz input (50 or 60Hz on AY-5-1231), BCD &2
24 hour programmable repéat- | Ay-5-1231 40 DIP Z Input (SO or 60Hz on AY-5- , or 6-2
CLOCK TIMER able on/off time switch with GND, 7-segment direct ﬂqorescent chsp_lay drive
i AY-5-1232 -12to -18 28 DIP outputs, zero blanking, 24 hour display (12 6-2
4 digit clock.
or 24 hour on AY-5-1231).
AY-5-1233 28 DIP 6-2
Appliance timer with clock. AY-5-1250 Two timed outputs (3 on the AY-5-1251), 6-6
COOKER TIMER Full control of “start” time, +9, GND 28 DIP “minute minder” feature, 12/24 hour system,
“stop” time, or “duration”. AY-5-1251 temperature setting on AY-5-1251: 6-6
A coin memory/credit accumu- . - .
COINBOX A A GND, Seven different coin inputs, credit and
CIRCUIT Iator for use in coin-operated AY-1-8622 12, -27 40 DIP “bonus” features. 6-10
equipment.
IONIZATION Complete ionization smoke —ehip | :
SMOKE detector circuitry in a single MEMage2 | +9 GND | 14DIp | Omohip input MOSFET and output driver. 6-15
DETECTOR CMOS LSI. Y 9:
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TELECOMMUNICATIONS

Section 7A

POWER
FUNCTION DESCRIPTION NUMBER SUPPLIES PACKAGE FEATURES NO. .
TA-2
PUSH BUTTON AY-5-9106 18 DIP 7A-2
TELEPHONE Converts push buttoninput [ ay.s5.9110 | SEE DATA Programmable timing, one-call memory. Optional redial and access 7A-2
DIALLER to rotary dial pulses SHEET pause (except on AY-5-9118).
CIRCUIT AY-5-9118 14 DIP A2
AY-5-9120 18 DIP TA-2
REPERTORY Stores ten telephone o SEE DATA Complements AY-5-9100 to enable storage of up to ten 22-digit .
DIALLER numbers AY-5-9200 | "ot 16 DIP | telephone numbers. Stackable. 7A-9
COINBOX Controls the operation of 5. SEE DATA . I 16 coin ratios. ~
CIRCUIT a standard pay telephone. | AY-3-9300 SHEET 24 DIP | Upto 3 coin r i 7A-15
DUAL TONE AY-3-9400 +5, GND 14 DIP With a low cost ceramic resonator, generates 12 tone pairs. TA-16
MULTI- Generates DTMF/tone AY-3-9401 — 718
FREQUENCY | telephone freq +5, GND 16 DIP | Same as AY-3-9400 but generates 16 tone pairs for data trar \
GENERATOR AY-3-9410 7A-16
CMOS CLOCK | Generates 2-phase clocks -5 SEEDATA|  14DIP | Generates 2-phase clocks for AY-5-9100 & AY-5-8200. .
GENERATOR from a single power supply. AY-5-9500 SHEET P 7A-19
MULTI- Detects and converts .
FREQUENCY | DTMF/tone telephone A ap00 &NNB: | 28/40 DIP | Choice of output codes: 4 bit, 1 of 16, 2 of 8, binary, Ta-22
RECEIVER frequencies. ' custom programmable.

HYBRID ACTIVE FILTERS

Section 7B

PART PAGE
FUNCTION NUMBER DESCRIPTION NO.
The ACF 7032C and the ACF 7092C filters are low cost devices which can be used to generate any filter response. Low pass, Band
UNIVERSAL ACF 7032C | pass, Band Rejection, High pass, and All pass filter responses are available by means of external connections. The design 7B-2
ACTIVE FILTER | ACF 7092C | provides for ind 1t control of Frequency, Q, and Amplifier Gain, and is usable throughout the frequency range of 10Hz
to 10KHz.
The ACF 7110C filter provides for low pass filtering of speech frequencies while attenuating the 3825Hz signaling frequency
3825Hz LPF ACF 7110C | to a minimum attenuation of 43dB. The reference 1.0KHz gain of this filter is 0dB with a maximum in-band ripple specification 7B-6
plus or minus 0.1dB.
PCM TRANSMIT The ACF 7170C filter has been designed for PCM transmit applications. This 0dB gain filter provides for a minimum 39dB 7
[ ACF 7170C | 4ttenuation at 4.6KHz and an in-band ripple specification of plus or minus 0.125dB. B-8
The ACF 7173C filter has been designed for PCM “Trunk” transmit applications. This variable gain, 0dB to 29dB, low noise filter
PCM TRUNK ACF 7173C | is capable of exceeding the A.T. & T. D3 Channel Bank Compatibility specification. This filter provides a minimum attenuation | 78-10
TRANSMIT LPF of 32dB at 4.6KHz, a maximum in-band ripple of plus or minus 0.1dB, and 14.5dB minimum attenuation at 60Hz.
The ACF 7174C filter has been designed for PCM “Trunk" receive applications. This variable gain, -16dB to +3.5dB, low noise
PCM TRUNK filter is capable of exceeding the A.T.&T. D3 Channel Bank Compatibility specification. This filter has a self contained Pulse
RECEIVE LPF ACF 7174C | Amplitude Modulation (PAM) Gate and Sample and Hold Capacitor for demodulating and holding the input signal. The filter | 7B-11
& PAM GATE has been compensated for a Sin X over X correction and provides a minimum attenuation of 28dB at 4.6KHz and a maximum in
band ripple of plus or minus 0.1dB.
The ACF 7175C filter has been designed for PCM “Line” transmit applications. This fixed gain, 8.25dB, low noise filter is capable
TRi?\lth‘PEPF ACF 7175C | of exceeding the A.T.&T. D3 Channel Bank Compatibility specification. This filter provides a minimum attenuation of 30dB at |7B-13
4.6KHz and a maximum in band ripple of plus or minus 0.3dB and also provides for DC blocking.
The ACF 7176C filter has been designed for PCM “Line” receive applications. This fixed gain, 8.2dB, low noise filter is capable
PCM LINE of exceeding the A.T.&T. D3 Channel Bank Compatibility specification. This filter has a self contained Pulse Amplitude Modulation
RECEIVE LPF ACF 7176C | (PAM) Gate and Sample and Hold Capacitor for demodulating and holding the input signal. The filter has been compensated fora | 7B-14
& PAM GATE Sin X over X correction and provides a minimum attenuation of 28dB at 4.6KHz, and a maximum in band ripple of plus or
minus 0.3dB.
BPF & FULL ACF 7300C | The ACF 7300C/7301C/7302C each consists of a full wave detector and a four (4) pole fixed band width band pass filter. 7B-16
WAVE DETECTOR | ACF 7301C | factory tunable over a center frequency (Fo) range: ACF 7300C - 540Hz to 1980Hz; ACF 7301C - 700Hz to 1700Hz; 7B-18
ACF 7302C | ACF 7302C - 2280Hz to 3825Hz. 7B-20
The ACF 7310C is a sharply tuned filter designed to detect and pass the 2600Hz signaling frequency. This filter provides for a
2600Hz BPF ACF 7310C | minimum attenuation of: 30dB plus and minus 200Hz, 50dB plus and minus 500Hz, and 70dB plus and minus 1000Hz from the | 7B-22
center frequency of 2600Hz.
The ACF 7311C is a sharply tuned filter designed to detect and pass the 3825Hz signaling frequency. This filter provides for a -
3625Hz BPF ACF 7311C minimum attenuation of 40dB, plus and minus 200Hz from the center frequency of 3825Hz. 78-24
The ACF 7320C is a 0dB, 300Hz to 3400Hz band pass filter with an in band ripple specification of plus or minus 0.15dB .
300-3400Hz BPF ACF 7320C maximum. The filter provides for a minimum attenuation of 15dB at 170Hz and 3750Hz. 78-25
DTMF ACF 7323C | The ACF 7323C/ACF 7363C/ACF 7383C Band Pass Active Filters are factory pre-tuned filters designed specifically for tone
TONE DETECTION | ACF 7363C | receiver applications. These two pole constant Q filters are available in the standard AT&T tone frequencies and in the standard | 7B-26
BPF ACF 7383C | multifrequency steps.
DIAL TONE The ACF 7401C is a dual tuned band suppression filter which has been designed to reject frequencies of 350Hz and 440Hz,
BAND ACF 7401C which are present on a telephone line. The unit is totally self contained‘and requires no external for proper op 7B-28
SUPPRESSION The filter provides for 0dB insertion loss in the pass band of 697Hz through 1633Hz, the normal DTMF tone frequencies.
FILTER The filter also provides for 60Hz attenuation for low noise operation.
ZGO%ZZESQINOD c The ACF 7401C is a sharply tuned filter designed to reject the 2600Hz signaling frequency. This filter provides for a minimum
SUPFILTER N ACF 7410 attenuation of 60dB plus and minus 15Hz from the center frequency of 2600Hz. 78-29
60Hz NOISE
SUPPRESSION ACF 7480C The ACF 7480C is a sharply tuned filter for 60 Hertz suppression. It provides a minimum attentuation of 40dB plus or minus 0.25Hz 7B-30
FILTER from the center frequency. The filter is self contained and requires no external components for proper operation. .
DTMF BAND The ACF 7711C is a dual filter which has been designed to provide channel isolation b the low fr y group of the
SEPARATION ACF 7711C | tone (DTMF) frequencies of 941Hz, and the high frequency group of 1209Hz through 1633Hz. This filter provides for a minimum | 7B-31
FILTER attenuation of 30dB for the adjacent frequencies of 941Hz and 1209Hz, 0dB in the pass bands, and 25dB out-of-band attenuation.
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DATA CO ATIO ection 8A
PART REPLACES BAUD MAX. TEMP. POWER " PAGI
FUNCTION DESCRIPTION NUMBER (PIN-FOR-PIN) RANGE FREQ. RANGE SUPPLIES | PACKAGE FEATURES NO.
1,15,0r2
-3~ AM VA -
Complete 5-8 AY-3-1015 S‘IGS222?57 0to 30KB | 480KHz 0to 70 +5, GND 40 DIP stop bits 8A-2
bit serial/ tAY-6-1013 | SMC COM2505 | 0 to 22.5KB| 360KHz | -55 to +125 8A-2
UAR/T® | parallel, TI TMS6011 *5. GNP | 40 01P |1 0r2stopbits
parallel/serial AY-5-1013A | \r 1o o | 010 40KB | 640KHz 0to 70 8A-2
interface.
WD TR1602A +5 to +14, 1,15,0r2 g
AY-3-1014A 0to 30KB | 480KHz Oto 70 GND 40 DIP stop bits 8A-2
A programmable
receiver that inter- Data conver-
faces variable +5, GND, sion to for-
P/SAR length serial data | AY-8-14728 WD1472B | 0to 100KB | 100KHz 0to 70 32 | 40DIP |mats compat- | 8A-16
to a parallel data ible with all
channel. standard
Synchronous,
A programmable Asynchronous,
transmitter that in- & Isochronous
P/SAT terfaces variable AY-8-1482B| WD1482B | 0to 100KB| 100KHz Oto7o0 | *5 GND. | 49 pp |data com- 8A-17
length parallel data -12 munications
to a serial data media.
channel.

tAlso available with MIL STD 883 screening (add suffix TX to part number).
®UAR/T is a trademark of General Instrument Corporation.

MULTIPLEXERS Section 8B
PART PEAK-PEAK SIGNAL ON TEMP. SUFFIX/ PAGI
FUNCTION DESCRIPTION NUMBER INPUT RANGE RESISTANCE RANGE PACKAGE NO.
RANDOM/ Multiplexes 16 B W
SEQUENTIAL | analog channels, AY-5-1018 20 Vol 500 oh Oto70 40 DIP 88-2
ACCESS with on-chip 0 Volts ohms 0
MULTIPLEXER | logic control. tAY-6-4016 -55 to +125 8B-2
4 CHANNEL MEM 851 30 Volts 100 ohms 6510 485 /14 Plastic DIP |_8B-8
MEM 855 25 Volts 350 ohms Plastic Di D/14 Ceramic DIP | 8B-10
MOSFET | 6 CHANNEL e (Plastic DiP) | /14 Flat Pack [ gpo12
ANALOG M 856 40 Volts 1000 ohms 65 to +125 -
GATES 8 CHANNEL MEM 857 25 Volts 150 ohms (Ceramic DIP, |P/24 Plastic DIP | gB-14
Flat Pack) D/24 Ceramic DIP
10 CHANNEL MEM 853 25 Volts 150 ohms F/24 Flat Pack 8B-18

tAlso available with MIL STD 883 screening (add suffix TX to part number).

INDUSTRIAL Section 9
PART MAX. COUNT OUTPUT POWER
FUNCTION DESCRIPTION NUMBER FREQUENCY CURRENT SUPPLIES PACKAGE FEATURES NO.
4DIGIT Counts, stores & de-|
COUNTER codes four decades | AY-5-4057 500KHz - +5, GND, -12 16 DIP BCD outputs 9-3
to BCD outputs.
- BCD outputs, true/ -
4 DIGIT Counts (up or AY-5-4007 24 0P complement control -6
down), stores &
COUNTER/ | decodes four de- | AY-5-4007A |  600KHz 25mANV | +5 GND, -12 | d4opip |Includes features of 96
DISPLAY AY-5-4007 & 4007D
DRIVER ca(tiestto 7-segment ol P—
outputs. erial count output, -~
AY-5-4007D 24 DIP three carry outputs 9-6
DVM logic AY-5-3507 6 mA 18 DIP | Range to 1999, 7-seg. outputs 9-12
3% DIGIT DVM | incorporating dual 40KHz GND, -15
ramp integration AY-5-3510 - 16 DIP | Range to 1999, BCD outputs 9-12
DVM logic 3 ranges: 999, 1999,
3% DIGIT DVM | incorporating dual | AY-5-3500 200KHz 6 mA GND, -7.5, -15 28 DIP 2999. Dual polarity, 9-17
ramp integration. BCD & 7-seg. outputs
DVM logic Auto-range, auto-zero,
4% DIGIT DVM | incorporating dual | AY-3-3550 400KHz 25mA +5, GND 40 DIP auto-polarity, 7-segment/ 9-22
ramp integration BCD outputs, counter mode.
10 BIT D/A Ladderless D/A SEE DATA Employs stochastic
CONVERTOR | converter AY-5-5053 SHEET - +5, GND, -12 24 DIP techniques s-27
A/D With AY-5-5053. .
CONVERTOR | performs A/D with | AY-5-5054 | SEEDATA - +5,GND, =12 | 24pip | For usein remote 932
CONTROL | transmitter facility. sensing applications.
A simple, single A microprogrammabie circuit
SEQUENTIAL | bit processor which forms the basic control-
BOOLEAN which can directly SBA (8_‘,?_00'((;2 12.00.?13- *1G2':"35. 40 DIP ling element for many systems 9-36
ANALYZER evaluate a set of requiring timing and control
Boolean equations. functions.
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SERIES 1600 MICROPROCESSOR

Section 10A

PART PAGE
FUNCTION FEATURES DESCRIPTION APPLICATIONS NUMBER | PACKAGE 5
|8 program accessible 16-bit The CP 1600 utilizes third generation mini- | The CP 1600 Microprocessor is designed
general purpose registers computer architecture with eight general for hlgh speed data processing & real time
m 87 basic instructions purpose registers. The 16-bit word en- Typical i ns include
16 BIT m4 addressing modes ables fast & efficient processing of alpha- | programmable calculator systems,
SINGLE CHIP | ®Unlimited interrupt nesting and numeric or byte oriented data. The 16-bit | peripheral controllers, process controllers,
MICRO- priority resolution address capability permits access to intelligent terminals & instruments, data | CP 1600 | 40 DIP | 10A-2
PROCESSOR | ™16-bit 2's complement arithmetic 65,536 words in any ion of pro- isition and digital communications
& logic gram memory, data memory, or processors, numerical control systems,
® Direct memory access (DMA) for | peripheral devices. prog TV game
high speed data transfer
@ 64K memory using single address
= Single 16-Bit or Dual 8-Bit Ports | The 10B 1680 is a byte oriented program- | The I0OB !660 enables efficient interfacing
for Bidirectional Input/Output mable input/output buffer which provids and the CP 1600 by
INPUT/ ® Parity Check Logic on Both Ports | comprehensive interfacing facilities for the use of slx &-bn registers and a 16-bit
OUTPUT aThree Levels of Priority the CP 1600 microprocessor. Data is programmable timer. 10B 1680 40 DIP | 10A-8
BUFFER @ Automatic Handshake Logic and | transferred to and from the peripheral on
Signals 16 bidirectional lines, each of which can
& Control Register be considered to be an input or output.
DUAL DIGITAL W10 bit bidirectional data bus The DAC 1600 contains four registers The DAC 1600 Digital to Analog Con-
TO ANALOG m Synchronous/Asynchronous which can be loaded or read through a verter has been designed to interface to a DAC 1600| 40 DIP | 10A-14
CONVERTER loading 10-bit I/0 data port. process control loop.
®Manual input mode
m Connects 1 of 18 analog inputs The MUX 1600 is a binary addressed 18 The binary address selection of the 18
18 CHANNEL | m Address latch on-chip channel analog multiplexer. The MUX input channels provides for simplified
NALOG #0 to 6 volt input range 1600 includes on-chip address latches direct control of analog signals by MUX 1600| 28 DIP | 10A-18
MULTIPLEXER | m Analog output controlled by chip and separate address strobe and the CP1600 microprocessor chip.
select signal chip select signals.
m Built around the CP 1600 The GIMIN! utilizes a totally modular de- To simplify microprocessor hardware and
Microprocessor sign for maximum configurability. The sys- | software development, speed the product
GIMINI ® Complete microcomputer system | tem provides direct addressing to 65K design cycle & support product prototyp-
MICRO- ® Separate Data, Address and words, unlimited DMA channels, and a ing, a microcomputer development system
COMPUTER Control Buses multi-line multi-tevel nested interrupt sys- and its associated components are a must. GIMINI — 10A-20
SYSTEM mUp to 65K memory space. tem with full priority resolution and self- The Series 1600 family fills these require-
& Unlimited DMA channels identifying addresses. Al control & timing | ments with the GIMINI Microcomputer.
® Nested interrupt system with full signals as well as data & address busses
priority resolution. are fully buffered.
® 16K words of RAM The SC1600 GIMINI Single Card Micro- | In industrial usage, the SC1600 can serve
GIMINI ® 4K words of PROM computer provides full 16-bit processing | as th_e kernel ofamodular expandable pro-
SINGLE CARD | ¥ Up to 32 input and 32 power on a single card. The SC1600 cessing system with other cards added as
MICRO- output lines uses the CP1600 microprocessor with required. In consumer applications, the $C1600 - 10A-23
COMPUTER | ™ Two UAR/T-RS232 Serial all circuitry for a complete operating SC1600 can serve as the basis for many
1/0 channels system. user-programmable systems such as TV
& Real time clock games, home TV terminals, etc.

SERIES 8000 MICROPROCESSOR

Section 10B

PART
FUNCTION FEATURES DESCRIPTION APPLICATIONS NUMBER | PACKAGE NO.
®2 Chip Minimum System The LP 8000 Logic Processor Unitis a The Series 8000 Logic Processor System | | p 8000 | 40 DIP | 10B-2
(plus clock) complete 8-bit single chip MOS-LSI is designed to perform any digital function
®48 Accessible 8 Bit Registers Microprocessor. It has a modern com- using far fewer packages than a TTL or LP 6000 | 40 DIP 10B-2
8 BIT w48 Basic Instructions puter architecture with forty eight general CMOS implementation. Typically a 100
MICRO- Binary and Decimal Arithmetic purpose internal registers. The 8-bit Data package system can be reduced to a three LP 1030 8 DIP 10B-2
PROCESSOR ® Direct and Indirect Input/ highway is supplemented by a 6-bit Ad- chip solution of LP 8000 Processor, LP
Output Capability dress bus to give a 14-bit address cap- 6000 Program Memory and LP 1030
W Automatic subroutine nesting on ability which permits access to Clock Generator. Also available: LP 1010 | LP 1010 | 40 DIP 10B-2
ices. X 3 ffer, 1 Memor
memory devices. 16,384 words. :i‘?egz(j:r LP 1000 Memory LP 1000 | 40 DIP 1082

PIC SERIES MICROCOMPUTER

FUNCTION

FEATURES

DESCRIPTION

APPLICATIONS

Section 10C

PART
NUMBER

PACKAGE

8 BIT
SINGLE CHIP
MICRO-

COMPUTER

mUser Programmable

=32 8-Bit Registers

®512x12-Bit ROM for Program

® Arithmetic Logic Unit

4 Sets of 8 User Defined TTL-
compatible Input/Output Lines

®mReal Time Clock Counter

® Self contained Oscillator

®Access to RAM Registers in-
herent in instruction.

The PIC 1650 MOS/LSI circuit array is a
byte oriented programmable controller.
The array is a complete chip controlied
with an internal customer-defined ROM
program spemfylng the overall luncttonal

on each of the geneval purpose |nput/
output lines.

The array can be programmed to scan
keyboards, drive multiplexed displays,
control vending machines, traffic lights,
printers and automatic gasoline pumps.
Since it contains ROM, RAM, 1/0 as well
as the central processing unit on one de-
vice, the PIC 1650 is truly a complete 8-
bit microcomputer on one chip.

PIC 1650 40 DIP

10C-2

8 BIT
SINGLE CHIP
DEVELOPMENT
MICRO-
COMPUTER

®PIC 1650 microcomputer
without ROM.

®ROM address and data
lines brought out to pins.

mCan be stopped or single
stepped via a HALT pin.

The PIC 1664 circuit is exactly the
same as the PIC 1650 except that
the ROM portion of the PIC 1650 has
been removed. Any external RAM or
PROM can be used to aid in the
development of a final PIC 1650
configuration.

The PIC 1664 has been designed as a
useful tool for engineering develop-
ment and prototyping and for initial
field trial and demonstrations of sys-
tems which will utilize the PIC 1650.

PIC 1664| 64 DIP

10C-10
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STATIC RANDOM ACCESS MEMORIES

FUNCTIONAL INDEX [&]

Section

11

MEMORY PART REPLACES ACCESS TIME/ POWER
BITS ORGANIZATION NUMBER (PIN-FOR-PIN) CYCLE TIME SUPPLIES PACKAGE FEATURES NO.
RA-3-4256 - 500ns/500ns +5, GND 24 DIP Power down mode. 11-2
1024 256x4 RA-3-4256A - 650ns/650ns +5, GND 24 DIP Power down mode. 11-2
RA-3-4256B —_ 650ns/650ns +5, GND 22 DIP 11-2
4096 40961 RA-3-4200 SEMI 4200 215ns/400ns +12,:5, GND 22 DIP TTL output 11-6
RA-3-4402 SEMI 4402 200ns/350ns +12, GND, -5 22 DIP Ditferential output. 11-10

ELECTRICAL

Y ALTERABLE READ ONLY MEMORIES

Section

MEMORY PART READ ERASE WRITE POWER
BITS ORGANIZATION NUMBER ACCESS TIME/MODE TIME/MODE SUPPLIES PACKAGE FEATURES NO.
512 32 x 16 ER2050 10ps 100ms/16 bit word 10ms/16 bit word +5,-28 28 DIP 12-2
ER2051 3pus 50ms/16 bit word 50ms/16 bit word 12-2
1024 256 x 4 ER1105 2us 100ms/32x4 block 5ms/4 bit word +12,-12 24 DIP 12-4
1400 100 x 14 ER1400 2.8 ps 16ms/14 bit word 16ms/14 bit word -35 8 TO/DIP 10 year data 12-9
ER2401 K storage @ 12-1
24ps 100ms/1024x4 block 10ms/4 bit word 5. -14, .24 24 DIP +70°C. 2
ER2401A 2us 12-12
4096 1024 x4 ER3400 650 12-18
ns . X
10ms/4 bit word or "
ER3401 95008 1024x4 block 1ms/4 bit word +5,-12, -30 22 DIP 1218
ER2800 2.6pus o b a s 14 24 12-22
4 © 5, 14, -
8192 2048 x ER2805 28 100ms/2048x4 block 10ms/4 bit wor L =14, -2 24 DIP 1222

READ ONLY MEMORIES Section
MEMORY PART REPLACES ACCESS CLOCKS/ POWER PAGE
BITS ORGANIZATION NUMBER {PIN-FOR-PIN} TIME VOLTAGE SUPPLIES PACKAGE FEATURES NO.
1024 256 x 4 RO-7-1024/4 — 1ps (typ.) STATIC +5, GND,-12 | 16DIP | RO-6 versions available 13-2
128 x 8 RO-7-1024/8 — 1ps (typ.) STATIC +5, GND, -12 24 DIP for -55°C to +125°C. 13-2
256 % 8 RO-5-1302 INTEL 1302 1.5 ps (typ.) STATIC +5, GND, -12 24 DIP Masked version of 1702 13-4
2048 RO-7-2048/8 — 15ps (typ) | STATIC | +5 GND,-12 | 24 DIP RO-6 versions available 13-6
512x 4 RO-7-2048/4 — 1.5 ps (typ.) STATIC +5, GND, -12 24 DIP for -55°C to +125°C. 13-6
2560 512 x5 RO-3-2560 — 450 ns STATIC +5, GND 18 DIP 13-8
4096 512x 8 RO-3-4096 — 500 ns STATIC +5, GND 22 DIP 13-10
5120 512 x 10 RO-3-5120 EA 4000 500 ns STATIC +5, GND 24 DIP 13-12
8192 2048 x 4 RO-5-8192 AMI S8865 1.2 ps (typ.) 2/TTL +5, 12 24 DIP 13-14
RO-3-8316A 850 ns 13-17
RO-3-83168 | 'ayitB316A 450 ns STATIC +5, GND 24 DIP 1317
RO-3-8316C 400 ns 13-22
16384 2048 x 8 RO-3-9316A 850 ns 13-17
RO-3-9316B | ami Seony 450 ns STATIC +5, GND 24Dip | Peplaces two 2708 or 1317
RO-3-9316C MOT 68317 400 ns ] 13-22
4096 x 4 RO-3-16384 AMI 58996 1ps STATIC +5, GND 24 DIP | Address/Chip Select latch 13-23
20480 2048 x 10 RO-3-20480 — 850 ns STATIC +5, GND 24 DIP 13-26
32768 4096 x 8 RO-3-9332A - 850 ns STATIC +5, GND 24 DIP 13-2

Note: All Read Only Memories are mask-programmable.

KEYBOARD ENCODERS / CHARACTER GENERATORS Section
MEMORY PART . REPLACES ACCESS CLOCKS/ POWER PAGI

BITS | ORGANIZATION NUMBER (PIN-FOR-PIN) TIME VOLTAGE SUPPLIES PACKAGE FEATURES NO.
2376 | cevao encoD, | AY-52076 | SMCKR2are | o tOOHz | WITLOL |y anp,-12 | 400l 2 key rollover, 88 keys. 142
3600 | evap ENGOD. Aﬁz:;zsof":zo SHC KR3%00 Seanhate | N7 G | *5.GND.-12 | 0D o ol0e" S0 S, 114‘-12
200 | oS i | osas | MBS | i) | UL | o | seor | SO commam |
2560 | oy Ooen, | RO-3-2513 SIG 2513 450 ns STATIC +5, GND 24Dip | AT Characters 14-20
s | B 9x9 | Ro-s.5184 - S (D) | Soamning | *6.GND.-12 | 24Dip | 3@ characters on 1425

Note: All Keyboard Encoders and Character Generators are mask-programmable. Standard patterns are available.
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PIN-FOR-PIN REPLACEMENT INDEX

AMI
DEVICE NO.

ELECTRONIC
ARRAYS
DEVICE NO.

EA4000........

EMM/SEMI
DEVICE NO.

FAIRCHILD
DEVICE NO.
3257 ..........

INTEL
DEVICE NO.

MOSTEK
DEVICE NO.

MK2302

MK50240
MK50241
MK50242
MK50242

Gl
REPLACEMENT
AY-5-1013/1013A
AY-3-1014A/1015
AY-1-1006
RO-5-8192
RO-3-16384

Gl
REPLACEMENT

RO-3-5120

Gl
REPLACEMENT

RA-3-4200
RA-3-4402

Gl
REPLACEMENT

RO-5-22408

Gl

REPLACEMENT
RO-5-1302
RO-3-8316A/8316B
RO-3-8316A/8316B

Gl
REPLACEMENT

RO-5-22408
AY-3-0215
AY-3-0216
AY-3-0214
AY-1-0212

NATIONAL
DEVICE NO.
MM5303 .......
MM5303 .......

MM5823 .. ... ..
MM5824 .. ... ..

SIGNETICS
DEVICE NO.

SMC

DEVICE NO.
COM2505 . . .. ..
COM2505 .. . ...

KR2376
KR3600

WESTERN
DIGITAL
DEVICE NO.

TR1602 ........
TR1602 ........

TEXAS
INSTRUMENTS
DEVICE NO.

TMS0803 ... ...
TMS0851
TMS4000 ... ...
TMS5001
TMS6011
TMS6011

Gl
REPLACEMENT
AY-5-1013/1013A
AY-3-1014A/1015
AY-1-2006
AY-1-1006

Gl
REPLACEMENT
RO-3-2513
AY-5-1013/1013A
AY-3-1014A/1015

Gl
REPLACEMENT
AY-5-1013/1013A
AY-3-1014A/1015
AY-5-2376
AY-5-3600

Gl
REPLACEMENT

AY-5-1013/1013A
AY-3-1014A/1015

Gl
REPLACEMENT

C-593

CF-593
RO-5-8192
AY-5-3600
AY-5-1013/1013A
AY-3-1014A/1015

1-12




MANUFACTURING FACILITIES E

CHANDLER, ARIZONA KAOHSIUNG, TAIWAN
R

£

THAW B

k-] v -
. EACRIL MSTRINET WERUEL ECTRONIDS TAIKAX

1-13



1-14

MICRO

ELECTRONICS

A TOTAL
TECHNOLOGICAL
SERVICE

M

it
|
|

Hicksville, New York—
Microelectronics World Headquarters.

Glenrothes, Scotland—Mask Aligners.

G

Kaohsiung, Taiwan—Assembly operation.




General Instrument Microelectronics is
one of the world’s leading manufacturers
of LSI (Large Scale Integration) micro-
circuits. A pioneer in MOS in 1966,
General Instrument is now a worldwide
source of microcircuits utilizing Hybrid,
Bipolar and MOS technologies in service
to the consumer, industrial and public
service marketplaces.

General Instrument Microelectronics has
facilities in every major market providing
customers with a full spectrum of services
including new product development. . .
applications engineering. . .high volume
circuit manufacturing. . .and immediate
delivery of over 250 standard products
“off the shelf.”

Strateglcally Located Plants

The Microelectronics Group operates
four main production facilities in the
United States, Europe and Far East.
Plants at Glenrothes, Scotland; Chandler,
Arizona; and Hicksville, New York, have
complete capability for product design,
mask making, diffusion, assembly, test

sville, New York—Test area.

and quality assurance. The factory in
Kaohsiung, Taiwan, is dedicated to high
volume assembly, test, quality assurance
and applications of Microelectronics
products.

In addition to providing reliable sources
of supply on three continents, General
Instrument operates each plant as a backup
facility to the others, to insure uninter-
rupted delivery. Common processes and
equipment are employed and major pro-
duct styles are always produced in at
least two separate locations. To maintain
uniform standards from plant to plant, the
quality assurance and process control
groups at each facility are directed by
quality control policy established at
Group and Corporate levels.

Because General Instrument has a
comprehensive exposure to all of the world
LS| markets, it has been able to structure
its facilities and engineering programs

to conform to evolving customer needs.
Production capabilities are concentrated
in product areas of greatest volume. Each

Chandler, Arizona—Wafer Coating.
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plant has several separate manufacturing
modules dedicated to the process most
relevant to the primary marketplace. Cost
effectiveness for the customer is enhanced
because import duties are frequently saved
on locally manufactured products.

Broad Product Lines

General Instrument Microelectronics
offers the widest range of standard LSI
microcircuits in the industry. The com-
pany’s off-the-shelf portfolio consists of
over 250 different LSI products in fifteen
families dedicated to the consumer, tele-
communications and data marketplaces.

For the consumer market, General
Instrument has pioneered LS| circuits for
calculators, clocks, clock radios, TV
tuners, remote control, appliance timers,
radio and high fidelity systems, musical
apparatus and TV games. For example, in

Microphoto of AY-3-8500.TV Game chip.

1976 General Instrument introduced the
AY-3-8500 video game chip, the first
standard single chip LS| microcircuit to
provide six different games with on-screen
scoring and realistic sound; over 5 million
such parts were shipped that year.

More recently, General Instrument has
introduced its GIMINI LS| System for
cassette operated “home information
terminals,” a product expected to be the
next major development in consumer
electronics.

Beginning in 1970, General Instrument
has been a major manufacturer of
microcircuits for hand held and printing
calculators. Product selection ranges from
low cost “four function” chips to complex
circuits for consumer and business
printing calculators.

Glenrothes, Scotland —Assembly operation.




Another major development by General
Instrument in the consumer marketplace
is the introduction of the OMEGA series
of digital tuning systems. The OMEGA
concept brings the tuning precision and
convenience of digital channel selection
to the TV set, without the need for stand-
by battery power to retain channel
memory when the set is off. This pioneer-
ing advance was made possible by the
utilization of a unique electrically alter-
able ROM (EAROM). The EAROM com-
bines the reprogrammability of a RAM
with the non-volatility of a hard-wired
ROM. Recently, the OMEGA concept has
been made available for popular priced
TV — ECONOMEGA — and introduced in
a special form for high fidelity systems —
STEREOMEGA.

Supported by General Instrument
Corporation’s long experience in tele-

tyen

Kaohsiung, Taiwan—Test facility.

communications, the Microelectronics
Group has developed a series of standard
circuits for use in the conversion of
telephone apparatus from electro-
mechanical to all-electronic operations.
These circuits are being sold to major
producers of telephone apparatus around
the world, and have been qualified by
major government telecommunications
authorities. New circuits now being
introduced in the telecommunications area
are aiding in the development of solid state
PABX’s and digital central offices — the
wave of the future in the telecommunications
industry.

General Instrument has pioneered in the
development of 16-Bit LS| microprocessor
technology. The CP1600 introduced in
1975, has now evolved into a complete
family of products for use in consumer,
telecommunications and industrial con-
trol applications. Extensive software and
applications support this reliable and cost
effective microprocessor family. |

et
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Chandler, Arizona—Electron Beam Evaporation.

In addition to its work on standard
microprocessors, General Instrument has
also specialized in the concept of the
dedicated microprocessor — that is a
microprocessor architecture specifically
tailored to a particular application. By
combining the programmability of the
microprocessor with optimum input-output
architecture for a particular application,
General Instrument provides the cost-
effective solution for product development
in each of the markets it serves.

Unlike many other LSI manufacturers,
General Instrument Microelectronics does
not produce end products. Our slogan,
“We Help You Compete” means just that.
We do not compete with our customers.
Hence, customers can share their ideas for
product innovation through LSI with us in
confidence, knowing that we will not
manufacture the end product ourselves.

We also help our customers compete by
our concentration on cost-effective LSI
manufacture. For example, the General
Instrument Mini-Pak, introduced in 1976
for Consumer products, provides a signi-
ficant saving in labor and material versus
the popular dual-in-line plastic package.

Customer Service

General Instrument Mlcroelectromcs
believes in CUSTOMER SERVICE.
Independent customer service departments
are maintained at each major location to
provide immediate response to questions
concerning order service and delivery. Our
customer service personnel are trained to
consider our customer’s needs as their
most urgent requirement. Call on them
and let us prove that we are dedicated to
responsive service.

Advanced Design Centers

To provide our customers with the latest in
LSl technology, General Instrument Micro-
electronics maintains R&D centers at
Glenrothes, Scotland; Hicksville, New
York; and Chandler, Arizona. In addition,
the Microelectronics activity is supported
by general research in various fields
carried out with such prestigious organi-
zations as the Massachusetts Institute of
Technology and the University of Utah.

In addition to its extensive catalog of
standard products, General Instrument
Microelectronics is happy to provide custom
design service to satisfy special
requirements. In some cases, the application

Complete Microcomputer hardware and software package.



is best served by a software or firmware
modification of one of our standard micro-
processors. In other cases, a dedicated
microprocessor is more cost effective.
These services may be arranged through
any of the Microelectronics sales offices.

Applications Assistance Around the Globe
To provide the special applications assist-
ance that customers may require, General
Instrument Microelectronics maintains
fully staffed Applications Centers at
strategic locations around the world. . .

U.S.A. — Hicksville, New York and Chandler,
Arizona

EUROPE — Glenrothes, Scotland; London,
England; and Munich, Germany

ASIA — Kaohsiung, Taiwan; Tokyo, Japan;
and Hong Kong

Arrangements can be made for immediate
assistance from these centers by contact-
ing any of the sales offices listed in our
catalog.

licksville, New York — Laser Trimmer for hybrid active filters.

Corporate Support

General Instrument Microelectronics
isibacked by the full resources of the
General Instrument Corporation, which has
for over 50 years been among the leaders
in the application of modern technology to
entertainment, industrial, military, data and
communications electronics. The skills,
production know-how, and technological
capability of the entire General Instrument
organization are utilized by the Micro-
electronics Group to further improve its
products and customer services.

Among the many other electronic
components manufactured by General
Instrument are discrete semiconductors,
relays, miniature lamps, and TV components.
General Instrument is a leading manufacturer
of cable TV products, off-track and on-track
wagering systems, point-of-sale equipment
and apparatus for defense applications.

Hicksville, New York—Patter enerarr.

Glenrothes, Scotland—Test area.
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CALCULATORS

i

9V/15V 9V/15V 9V LED PAG
FUNCTION LED FLUOR (DIRECT) NUMBER
C-583 CF-583 - 2.5
C-683 CF-683 —_
C-585 CF-585 — 26
8 DIGIT C-685 CF-685 —
- — C-683D 2.8

= - M-683
— — M-685 29
C-589 CF-589 - 27
CF-687
8 DIGIT - CF-689 gemo 28
ALGEBRA - CF-689HV

2-9

o DIGIT C-593 CF-593 — 2-10
BASIC C-594 CF-594 — 2-11
C-595 CF-595 = 2-12
C-59 CF-596 — 2-13

9 DIGIT . % - N
sobsitc C-598 CF-598 2-14
c-599 CF-599 - 2-15

FUNCTION

DESCRIPTION

PART
NUMBER

PAGE
NUMBER

8 DIGIT
PRINTING

Basic 4 functions and percent,
automatic constant in multiply
and divide, repeat add/sub-
tract, decimal select mode, and
other features.

C-716

2-17

12 DIGIT
PRINTING

Basic 4 functions and percent,
automatic constant in multiply
and divide, repeat add/sub-
tract, decimal select mode,
memory-in-use indicator, round-
ing options, non-add (*) date
key, and other features.

C-717
C-717X

2-18

C-718

2-19

PRINTER-
DISPLAY
INTERFACE

Adds display capability to the
C-717X and C-718 printing
calculator circuits.

Cc-719

2-20

Adds display capability to the
C-716 printing calculator circuit.

C-720

2-21

CALCULATORS

MICRO

ELECTRONICS




C/CF-580 SERIES
C/CF-590 SERIES
C/CF-680 SERIES

ENERAL INF

Display Calculator Circuits

FEATURES

DESCRIPTION

General Instrument’s broad line of display calculator circuits, the
C/CF-500 Series and the C/CF-600 Series, consists of pin-for-pin
compatible circuits (except C-6XXD series) designed to fit in the
same basic PC board. This provides a high degree of flexibility in
calculator models manufactured while minimizing the tooling

Printed circuit board compatibility of circuits.
Direct segment drive for LED displays (C-XXX)
Direct fluorescent display drive (CF-XXX)

Direct segment and digit drive for LED displays (C-XXXD)
Algebraic operation

Automatic constant

Floating point operation

Constant or chain operation (no switch required)
Leading zero suppression

Automatic power-on clear

Internal clock (on-chip oscillator)

Internal keyboard debounce logic

NOTE:

PIN CONFIGURATION
28 LEAD DUAL IN LINE

All Display Calculator circuits offered by General Instrument
(except C-6XXD series) have identical pin functions on all pins
except pins 5, 9, 10 and 11. These pins are utilized for the

ofeach

on the following pages of this section.

circuit model as described

Top View
A\
SEGMENT D CJe1 28 {1 SEGMENTC
SEGMENTE [J 2 27 [ SEGMENT B
SEGMENTF O 3 26 [1 SEGMENT A
SEGMENTG [ 4 25 [1 DECIMAL POINT
SEE NOTE BELOW [ 5 24 {1 DIGIT 1 OVERFLOW
KP O 6 23 1 DIGIT2M.S.D.
ko7 22 1 DIGIT3
KN (] 8 211 DIGIT 4
SEE NOTE BELOW (] 9 200 DIGITS
SEE NOTE BELOW { 10 19 1 DIGIT 6
SEE NOTE BELOW [ 11 18 1 DIGIT 7
vaa O 12 17 [1 DIGIT8
oscIN ] 13 16 J DIGIT9LSD.
OSCILLATOR ENABLE ] 14 150 Vss

required.
v 9V LED 15V
FUNCTION DESCRIPTION 9V LED FLUOR. (DIRECT) FLUOR. 15V LED
8 DIGIT 4 functions and percent key. C-683 CF-683 C-683D CF-583 C-583
BASIC 4 functions, percent key, one-key or multi-key memory. C-685 CF-685 C-685D CF-585 C-585
4 functions, percent key, x?, /x, 1/x, +/-, one-key or multi-key memory, 5
8 DIGIT choice of 20 to 29 keys. CF-687 C-687D CF-589 C-589
ALGEBRA 4 functions, percent key, X2, /X, 1/x, +/-, one-key or multi-key memory,
brackets, inch-centimeter conversion, choice of 24 to 30 keys. CF-689 C-689D | CF-689HV -
4 functions and percent key. CF-593 C-593
QBRIS?g 4 functions, percent key, one-key memory. CF-594 C-594
4 functions, percent key, muiti-key memory. CF-595 C-595
Basic 4 functions, scientific notation, sin, cos, tan, arc sin, arc cos, arc tan, memory, square root, pi, natural CF-596 C-596
logs, 1/x, €X, memory exchange, degrees and radians, exponent range = 99, choice of 19 to 35 keys. ” ~
9 DIGIT All the above : 99 i X igi
plus: 0 to 10 degree trig range, logqo, yX. extended digit accuracy of
SCIENTIFIC | trancendentals, choice of 21 to 38 keys. CF-598 C-598
All the above plus: two levels of parenthesis, x?, %, +/-, choice of 24 to 41 keys. CF-599 C-599

2-2




C/CF-580 SERIES ® C/CF-590 SERIES ® C/CF-680 SERIES E

I THE FOLLOWING APPLY AS NOTED:

A. AUTOMATIC CONSTANT (Ali circuits)

The answer from any operation is entered automatically as a
Constant by the = key without a constant switch. The Constant
may then be used with all five functions and the answer from any
Constant calculation can be used for further calculations without
re-entry. This provides an extremely powerful facility for solving
many complex equations without the need for writing down or
remembering intermediate results. It is particularly useful for
raising to a power, compound interest calculations, nth roots,
depreciation calculations, etc. In constant multiplication, the
constant is the first entered number (constant multiplicand). In
division, addition and subtraction, the constant is the second
entered number. The completion of the first operation with the
depression of the = key initiates the storage of the constant
number. For subsequent operations itis only necessary to entera
number and depress the = key.

B. DECIMAL ALIGNMENT (C/CF-593, C/CF-594,
C/CF-595)

The results of addition or subtraction will remain aligned to the
preceding number having the most decimal places. This feature
allows computation in the dollar and cents mode without sup-
pression of the zeros to the right of the decimal point. If a right
shift is needed to keep the eight most significant digits, the least
significant digits are lost. The results of multiplication and divi-
sion will be completely right adjusted such that only the most
significant digits are displayed except during overflow.

C. CAPACITY (All except Scientific Circuits)

For the C/CF-580 Series and the C/CF-680 Series, in the case of
overflow, the eight most significant digits are displayed (seven
digits and minus sign for negative answers) all decimal points are
litand the keyboard is locked out. Only the operation of the clear
key will allow continued operation. On depression of the clear
key, the decimal point is shifted eight places to the left of its
actual position.

For the C/CF-593, 594 and 595, in the case of overflow, the
overflow symbol is displayed, and the decimal point shifted eight
places to the left of its actual position. Under these conditions,
the keyboard is locked out such that only the operation of the
clear key will allow continued operation.

In all cases, for an attempted entry requiring more than eight
display digits, the most significant digits are protected upon the
attempted entry of another digit. The keyboard is not locked out
and operations are still able to be performed.

When division by zero is attempted, an overflow condition results
and a zero is displayed.

D. PERCENT KEY (all except C/CF-596 and 598)
Multiplies the two preceding entries and divides by 100, and
when followed by = gives add-on and discount: A+B% yields
(AB/100); A+B%=yields A+(AB/100). A—B% yields (AB/100);
A-B%=yields A—(AB/100).

E. CHANGE NOTATION KEY (Scientific Circuits)
Depression of the CHG NOT key will convert the displayed
number to scientific notation, if it is in the “normal” mode, or it
will display the 8 most significant digits of a scientific mantissa
with the decimal point correctly located (even if it falls beyond
the display area) and trailing zeroes shall be blanked. In addition,
for numbers less than one, the digits are left shifted until all
leading zeroes have been eliminated.

F. EXPONENT KEY (Scientific Circuits)

EEX: This key operates as follows: The EEX key sets the two right
most digits to zero, the third digit from the right is blanked and the
calculator is conditioned to accept sign and numeral keys to
define the exponent value of the number entry. If the mantissa
had numbers in any of the last three digit positions, these are
retained but not dispiayed.

G. FUNCTION KEY OPERATIONS

(Used only with dual-function keys)

Depression of the F key sets the calculator in the “Function”
mode and the F indicator is lit. The dual function keys will then
function as indicated by their upper case designation. Single
function keys directly perform the indicated function.
Depression of the second key of the sequence resets the “Func-
tion” mode and the F indicator is turned off when the answer is
displayed. The “Function” mode can also be reset by a second
depression of the F key.

IO THE FOLLOWING APPLY AS NOTED TO CIRCUITS
WITH MEMORY:

A. MEMORY DESCRIPTION: One-Key memory as provided
in C/CF-585, 589, 594, 685, C-685D, C-689D and CF-689.
M: The Memory key is used in conjunction with other function
keys to define a two key sequence which sets amode of operation
associated with the memory register and terminates any imme-
diately preceding entry.

Operation of the M key followed by + adds the contents of the
display register to the memory register without altering the
contents of the display register.

Operation of the M key followed by — subtracts the contents of
the display register without altering the contents of the display
register.

Operation of the M key followed by = transfers the contents of the
memory register into the display register without altering the
contents of the memory register.

Operation of the M key followed by C/CE clears the contents of
the memory register.

Operation of the M key followed by the X key performs a memory-
display exchange function. The contents of the memory register
are brought out to the display register and the contents of the
display register are written into the memory register, replacing
the previous contents of the memory register.

Operation of the M key followed by any key other than +, —, X, =,
or C/CE shall reset the M condition and act upon the subsequent
entry as if the M had not been entered.

In addition, two optional keys are provided with the C/CF-594 for
operation as follows:

MR, MEMORY READ: Functions identically to the M = sequence
above.

MC, MEMORY CLEAR: Functions identically to the M C/CE
sequence above.

B. MEMORY DESCRIPTION: Multi-key memory as pro-
vided in all algebra, scientific circuits, and C-685D.

MR, MEMORY READ: Functions identically to the M = sequence
above.

MC, MEMORY CLEAR: Functions identically to the M C/E se-
quence above.

M-+, MEMORY PLUS: Functions identically to the M+ sequence
above.

M-, MEMORY MINUS: Functions identically to the M— sequence
above.

MEX, MEMORY EXCHANGE: Functions identically to the MX
sequence above.

In addition, the C/CF-589 are provided with a STORE key which
transfers the contents of the display to memory without changing
the display.

C. MEMORY DESCRIPTION: Muiti-key memory as pro-
vided in C/CF-585, 595 and 685.

MC, MEMORY CLEAR: clears the memory while leaving the
display intact.

MR, MEMORY READ: transfers the data in memory to the display
without changing the memory.

M3FE,MEMORY EQUALS/PLUS: completes the preceding oper-
ation, displays the result, and adds the result to the memory.
MZ=,MEMORY EQUALS/MINUS: completes the preceding oper-
ation , displays the result and subtracts the result from the
memory.

In addition, the C/CF-585 and C/CF-685 are provided witha MEX
(Memory Exchange) Key which functions as previously
described.

The C/CF-595 is provided with the following additional memory
keys:

MR/MC, MEMORY READ/MEMORY CLEAR: this single key op-
eration transfers the memory data to the display on the first
depression. When depressed two successive times, the memory
data is transferred to the display and the memory cleared.

Y, SUM KEY: when connected to Vss, this accumulate switch,
independent of the keyboard, adds the contents of the display to
memory with each depression of the equals key.
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E C/CF-580 SERIES ®= C/CF-590 SERIES » C/CF-680 SERIES

ELECTRICAL CHARACTERISTICS

Maximum Ratings* Fluorescent Display LED Display Fluorescent Display | LED Display C-6XX/
CF-5XX Serles C-5XX Serles CF-6XX Series C-6XXD Serles

Ve supply voltage range! —20Vto+0.3V —20V to+0.3V -15V to +0.3V —-15Vto+0.3V

Clock input voltage range! —20V to+0.3V —20V to+0.3V -15V to +0.3V —15Vto+0.3V

Datainputvoltage range' —32Vto+0.3V —20Vto+0.3V -30V to +0.3V —-15Vto+0.3V

Applied output voltage range ! —-32V to+0.3V —20V to+0.3V -30V to +0.3V —15V10+0.3V

Maximum power dissipation at+25° C? 500 mW

Storage temperature range -20°Cto+70°C

Operating free-air temperature range 0°Cto+40°C

Relative humidity range (no condensation) 010 95%

Allinputs and outputs are internally protected against static charge damage during handling coﬁsistent with standard industry

practices.

*Exceeding these ratings could cause permanent damage.
Functional operation of these devices at these conditions is not
implied—operating ranges are specified below.

1 Measured with respect to Vss.
2Derate at 10mW/°C.

Operating Conditions CF-5XX Series C-5XX Series C/CF-6XX Series C-6XXD Series
Range Range Min. Typ.” Max. | Min. Typ.” Max.
Vss, substrate supply ov ov ov ov
Vo, gate supply: C/CF-5XXA —15.0V£5% -15.0V+5% — —
C/CF-5XXB —16.0V+5% ~16.0V+5% — —
C/CF-5XXC -17.0V+5% —17.0V+5% - —
C-6XXA — — -10.3v -7.5V —6.5V |-10.3V -7.5V -6.5V
C-6XXB - - -9.5vV -7.5V -6.5V | -9.5V -75V -6.5V
Characteristics-at typical operating CF-5XX/6XX Series C-5XX Series C-6XX Series C-6XXD Series
conditions overa 0°C to +40°C range. Min. Typ.” Max. [ Min. Typ" Max. | Min. Typ Max. Min. Typ." Max.
Keyboard input characteristics-
Inputsignal levels: Logic 0 -1.5V - oV |-15v — ov |-05v — ov -0.5V — ov
Logic1 Veo — —6.0V | Ves —  -6.0V ] Vg6 — 40V | Vga — -4.0V
Keyboard resistance — — 1K — — 1K — — 1K — — 1K
Output buffer characteristics-2
Segment output on-resistance:at -0.5V Vour | — — — — — — — 2000 30002 — 1K 1.3K4
at-1.5VVour{ — 2000 600Q | — 2000 3000 | — — - — — —
Digit output on-resistance at—1.5V Vour — 2000 3000 | — 2000 3000 | — 2000 3000 - 300 5005
Digitand segment off-leakage: at Vour=—9V — — — — —  18uA | — —  18uA — — 100;1»4\s
at Vour =-27V (CF-590, CF-680 Series)
or Vour=-30V (CF-580 Series). — —  18uA | — — — — — — — — —
Anode and grid supply voltage through
200K resistor: CF-580 Series -30v -24v — — — — - — — — — -
CF-590, CF-680 Series —-27V -24v  — — — — — - — — — -
Power(all outputsoff)-
atVgo=—16.0V, C/CF-580 Series —  75mW 100mW| — 75mW 100mW| — — - - — —
atVge=—16.0V, C/CF-590 Series — 100mW 125mW| — 100mW125mW] — — — — — —
atVee=—7.5V, C-680 Series — — — — — — — 15mW 30mw — 15mW 30mW
3 All output buffers are open-drain to Vss. 4At 4mA. 6At -9V
" Typical values are at +25° C and nominal voitages. SAt 36mA.
FLUORESCENT DISPLAY INTERCONNECT LED DISPLAY INTERCONNECT
DISPLAY
FLUORESCENT DISPLAY -2.75v SEoment £
F Gy g Go f Gy & Gg d Gg Gy DPGy ¢ Gy b G o F | RETORN e &
I I SEGMENT :
oo Rl SR2 WBZ 110967 65 0 m"“::’
SEG.F ¥ 5 S? S& ¥y
SEG. E
SEG.D LA Note: Digit drivers
L 75)-SE6. € not required for
|z 27| S€6. B C-6XXD Series.
3 26|-SEC- A See page 2-14
2 25 DR for pin connec-
5 24| DIGIT L tions.
6 23| RIoITE S
7 fo— 22 DIGIT3 _—_—
8 21 DIGIT &4
9 20 DIGIT 5 TO REMAINING
10 Ue DIGIT 6 LED DIGI‘V INPUTS
" 8 DIGIT 7
12 17 DIGIT 8
13 16 DIGITS DIGIT 9 LSD
14 |§ 24y
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C-583 C-683
CF-583 CF-683

8 Digit / 5 Function Basic Calculator Circuits

FEATURES

8 digit, 7 segment display outputs.

Basic four arithemetic functions (+, —, x, +).

Percent (add-on and discount).

Floating negative sign.

Right-justified entry and result.

C-583 and C-683: direct LED segment drive.

CF-583 and CF-683: direct fluorescent display drive.
All other features listed on the first page of this section.

DESCRIPTION

The C/CF-583 and C/CF-683 circuits are basic five-function
circuits which may be used with either eight or nine digit LED or
fluorescent displays. They compute and display the results of
calculations with numbers up to eight digits (seven for negative).
On overflow, the keyboard is locked and all decimal points are
lighted. In addition, an overflow symbol will appear in the ninth
digit position for those calculators having nine digit displays.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View

SEGMENT D (J
SEGMENT E O
SEGMENT F J
SEGMENT G (]
NC [

kp O

ko O

KN O

NC O

DO NOT CONNECT O
Ne O

Vee O

EXT OSC IN [
0SC ENABLE (]

cmwooaon®

EBR23

\

DOooUoo0o0o0ooOouoouong

NOTE:

SEGMENT C
SEGMENT B
SEGMENT A
DECIMAL POINT
DIGIT 1 OVERFLOW
DIGIT 2M.S.D.
DIGIT3

DIGIT 4

DIGIT 5

DIGIT 6

DIGIT7

DIGIT 8
DIGIT9L.SD.
Vss

The oscillator is enabled by connecting a resistor from Vggtopin
14 (150K =10% for C/CF-583, 470K +10% for C/CF-683).

DISPLAY

8 DIGIT DISPLAY

OPTIONAL 9 DIGIT DISPLAY

8 DIGIT
SYMBOL NUMBER

—

LI I T [ T T T 7T

o] D2 D03 D4 D5 D6 07 [o]-] [o3°]

DISPLAY FONT

Z20—»n om2z

0o
My
W w
L
o
.Djm
~J =~
Qo
e
|
'.\I:oo:o;um

KEY MATRIX

Note: Diodes used only for CF-583 and CF-683.
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C-585 C-685
CF-585 CF-685

8 Digit / 5 Function Basic Calculator Circuits

With One-Key or Multi-Key Memory

FEATURES

8 digit, 7 segment display outputs.

Basic four arithmetic functions (+, —, x, +).

Percent (add-on and discount).

Floating negative sign.

Right-justified entry and result.

One-key or multi-key memory function (refer to the
description at the beginning of this section.)

C-585 and C-685: direct LED segment drive.

CF-585 and CF-685: direct fluorescent display drive.

m All other features listed on the first page of this section.

DESCRIPTION

The C/CF-585 and C/CF-685 circuits are basic five-function
memory circuits which offer the user the highest degree of
functional flexibility in implementing a memory calculator. The
circuits include all the features of the C/CF-583 and C/CF-683
circuits with the addition of the memory function.

PIN CONFIGURATION
28 LEAD DUAL IN LINE
Top View
SEGMENTD Cj@1 ~ 28 1 SEGMENTC
SEGMENTE [J 2 27 3 SEGMENT B
SEGMENTF (3 3 26 [J SEGMENT A
SEGMENT G [ 4 25 [ DECIMAL POINT
NC O s 24 [ DIGIT 1 OVERFLOW
kPO 6 23 0 DIGIT2M.S.D.
koOg7 22 DIGIT3
KN [ 8 211 DIGIT 4
NC 9 20 DIGITS
DO NOT CONNECT O 10 19 P DIGITE
NCOMn 18 DIGIT7
Vge [ 12 17 piGITs
EXTOSCIN [ 13 16 1 DIGIT9L.SD.
OSC ENABLE (O 14 1B vgg
NOTE:
The oscillator is enabled by connecting a resistor from VGG topin
14 (150K =10% for C/CF-585, 470K +:10% for C/CF-685).

DISPLAY

8 DIGIT DISPLAY

OPTIONAL 9 DIGIT DISPLAY

8 DIGIT
SYMBOL NUMBER

L I [ T [ [ [ T ]

DI D2 D3 D4 DS Dé o7 o8 [8)c]

DISPLAY FONT

ZO—n om2z2
l ]:Do;uxm

Qo
myw~
Wy o
L»
Mo
o
=~
Oe
o
|

=TmZ

mnc Z-—

Py

KEY MATRIX

KEYS FOR MULTI-KEY MEMORY OPERATION
1

Note: Diodes used only for CF-585 and CF-685.




C-589 CF-589

8 Digit / 9 Function Algebra Calculator Circuits

With One-Key or Multi-Key Memory

FEATURES
[ ] gdigitE 7 segm:nt dis;')lay outpu(ts. ) PIN CONFIGURATION
® Basic four arithmetic functions (+, —, x, +).
® Percent (add-on and discount). 28 LEAD DUAL IN LINE
m Convenience functions (x2,v/x, 1/x, +/-)
® Floating negative sign. Topu\/isw
® Right-justified entry and result. SEGMENT D Cj @1 28 1 SEGMENT C
® One-key or multi-key memory function (refer to the SEGMENTE O 2 27 ) SEGMENTB
description at the beginning of this section.) Ss:gx:g:g E N 22 3 E‘;(G::':AE:‘LTP% e
® C-589: direct LED segment drive. Ne O s 24 1 DIGIT 1 OVERFLOW
CF-589: direct fluorescent display drive. kp Ol 6 230 DIGIT 2M.S.D.

® All other features listed on the first page of this section. ko7 221 piGIT3

KN O 8 21 DIGIT4

KA O 9 20 0 DIGITS

DO NOT CONNECT O 10 190 DIGITE
DESCRIPTION Ne o 180 piGIT?
The C/CF-589 circuits are basic eight-function memory circuits EXT OscvaGE :i :; g g:g::gL o
which offer the user the highest degree of functional flexibility in 0SC ENABLE (] 14 150 v o
implementing a memory calculator. The circuits include all the
features of the C/CF-585 circuits with the addition of the NOTE: , ,
functions xz'\/x—‘ 1/x and +/-. The C/CF-589 circuits may be Jl;;o::n:;ia"to‘:senabled by connecting a 150K =*=10% resistor from
operated with either single or dual function keys with akeyboard
configuration of from 20 to 29 keys.
DISPLAY KEY MATRIX

8 DIGIT DISPLAY
8 DIGIT
NUMBER

I N N Y A O

D2 [8]3) o7 D8 [ok]

OPTIONAL 9 DIGIT DISPLAY

8 DIGIT
SYMBOL NUM‘BER
L1 [ I [ 7 [ [ ]
o2} D2 D3 Da DS D6 D7 D8 D9

DISPLAY FONT rg
2 M
GE|F
s R ¥V om
LRy s
o I 2 3 4 5 6 7 8 9 N R E E
o i123456.789 -L.1 F

SINGLE FUNCTION KEYS

KEYS FOR MULTI-KEY MEMORY OPERATION
—_—t

Note: Diodes used only for CF-589.
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CF-687
CF-689
CF-689HV

C-683D C-687D
C-685D C-689D

8 Digit Direct Drive Algebra Calculator Circuits

FEATURES

Direct LED segment and digit drive (except CF-687/689/689HV)
8 digit, 7 segment display outputs.

Floating negative sign.

Right-justified entry and result.

All other features listed on the first page of this section.

C-683D: 5 Function
®  Basic four arithmetic functions (+, -, x, ).
®  Percent (add-on and discount).

C-685D: 5 Function with Memory

®  Basic four arithmetic functions (+, -, x, ).

B Percent (add-on and discount).

® One-key or multi-key memory function (refer to the
description at the beginning of this section).

C-687D: 11 Function with Memory

® Basic four arithmetic functions (+, -, x, ).

®  Percent (add-on and discount).

B One-key or muiti-key memory function (refer to the
description at the beginning of this section).

®  Convenience functions (x2, Vx, 1/x, +/-, x-y exchange)

® 7 key to display the value of .

®  User option for single or dual function key operation.

C-689D: 13 Function with Memory

m  All features of the C-687D plus linear metric conversion
(inch-cm, cm-inch) and one level of parenthesis.

CF-687: 11 Function with Memory

®  Same as C-687D except direct flourescent display drive.

CF-689/CF-689HV 13 Function with Memory
® Same as C-689D except direct fluorescent display drive.
Supply voltage: 9V for CF-689, 15V for CF-689HV.

PIN CONFIGURATION
28 LEAD DUAL IN LINE
(Also available in a 28 Lead Mini-Pak)

Top View
Digit 8 L.S.D. J@1 - 28 3 Digit 7
NCc O 2 27 Digit 6
sNO3 26 [J Digit 5
Decimal Point [] 4 25 [J Digit 4
Segment G [] 5 24 [ Digit 3
Segment F [] 6 23 [J Digit 2
Segment E [ 7 22 [ Digit 1 M.S.D.
Segment D [ 8 210 Vae
Segment C (] 9 20 (3 OSCIN
Segment B (] 10 19 NC
Segment A (] 11 18 3 Oscillator Enable
KP O 12 17 1 NC
Ko O 13 16 [0 KA
KN ] 14 15 [ Vgg
NOTE:

The oscillator is enabled by connecting a 150K £10%
resistor from Vg to pin 18.

DISPLAY

8 DIGIT DISPLAY

8 DIGIT
NUMBER
1

L L I [ [ T [ [ ]

DI D2 D3 D4 D05 Dé D7 D8

DISPLAY FONT

?

Zo—0» omzZ

/23456178175

KEY MATRIX (C-689D shown)

SINGLE FUNCTION KEYS




M-683
M-685

M-687
M-689

PRELIMINARY INFORMATION

8 Digit Calculator Modules

MODULE FEATURES

® 8 Digit LED display & lens with calculator circuit on one board

® Algebraic operation

® Automatic constant

@ Floating point operation

® Constant or chain operation (no switch required)

B Leading zero suppression

B Automatic power on clear

B Internal clock (on-chip oscillator)

= Internal keyboard debounce logic

m Self contained module (only needs keyboard and battery for
complete calculator)

CALCULATOR FEATURES

m M-683 — 4 function with percent key

® M-685 — 4 function, percent key, one or multi-key memory

® M-687 — 4 function, percent key, slide rule functions, one or
multi-key memory

® M-689 — Same as 687 with brackets, inch centimeter
conversion.

DESCRIPTION

The M-683, 685, 687, 689 series of modules contains an eight digit
LED display and a C-680D series calculator circuit featuring all
the necessary logic, contact noise elimination circuits and timing
for a complete, simple to use, low-cost, multi-featured calculator.
For full information on the many features of the calculator
circuits used on these modules, refer to the detailed descriptions
on the preceding pages.

The M-680 series modules are fabricated on a double-sided
printed circuit board.

M-683/685/687/689 MODULE

Note: Mini-Pak mounted on back side.




C-593 CF-593

9 Digit / 5 Function Basic Cali:ulator Circuits

FEATURES
m 8 digit, 7 segment display outputs with ninth digit for sign or PIN CONFIGURATION
28 LEAD DUAL IN LINE
symbol.
® Basic four arithmetic functions (+, —, x, +).
m | Percent (add-on and discount). )
® Floating negative sign. : Top View
® Right-justified entry and resulit. SEGMENTD (@1 28 1 SEGMENTC
® Results of addition or subtraction remain aligned to SEGMENTE Of 2 27 P SEGMENT B
" ! : SEGMENTF O 3 26 [J SEGMENT A
preceding number having most decimal places. SEGMENT G O 4 251 DECIMAL POINT
® C-593: direct LED segment drive. LOW BATTERY INPUT [ 5 241 DIGIT 1 OVER LOW
CF-593: direct fluorescent display drive. kP O 6 23 [ DIGIT 2M.S.D.
® All other features listed on the first page of this section. ko g7 221 DIGIT3
) KN O 8 210 DIGIT 4
: NC (] 9 20 0 DIGITS
DESCRIPTION Ne d 10 19 71 DIGIT6
NC E " 180 DIGIT7
The C/CF-593 circuits are basic five-function circuits for use with Vea [ 12 17 DIGIT8
nine digit LED or fluorescent displays. These circuits enter and EXTOSCIN 03 13 16 P DIGIT9L.SD.
compute both positive and negative numbers to an eight digit OSCENABLE O 14 BB Vss
resolution. On overflow, the overflow symbol is displayed in the
i iqit positi i int i i f NOTE:
n,mth dlg'? .DOSIfIOn, the demm?' point is automafuf:auy shifted The oscillator is enabled by connecting a 150K =10% resistor from
eight positions to the left of its computed position and the Vgg to pin 14.
keyboard i$ locked.

DISPLAY KEY MATRIX

9 DIGIT DISPLAY

SIGN OR 8 DIGIT
SYMBOL NUMBER

L I [ I [ I [ |}

DI D2 D3 D4 D5 813 D7 D8 D9

N P Note: Diodes used only for CF-593.
DISPLAY FONT E O
G S
N L O O
E O V V
G wW E E
R R
s B F F
| A L L
G T O O
o} | 2 3 4 5 6 7 8 9 N T W W
O /123456.7T85 -LELC
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C-594 CF-594

9 Digit / 5 Function Basic Calculator Circuits

With One-Key Memory

FEATURES
. . A . . PIN CONFIGURATION
= 8 digit, 7 segment display outputs with ninth digit for sign or
syrrlmg:)ol o Py odte e 9 9 28 LEAD DUAL IN LINE
& Basic four arithmetic functions (+, —, x, +).
= Percent (add-on and discount). Top View
& Floating negative sign. A4
'oating nec SEGMENT D Cje1 28 [1 SEGMENTC
® Right-justified entry and result: o SEGMENTE O 2 27 B SEGMENTB
s Results of addition or subtraction remain aligned to SEGMENTF O 3 26 [1 SEGMENT A
preceding number having most decimal places. SEGMENTG [ 4 25 ) DECIMAL POINT
= One-key memory operation, with option for two additional LOW BATTERY INPUT [ 5 24 B DIGIT 1 OVERFLOW
memory function keys (refer to the description at the KP4 6 231 DIGIT 2M.8.0.
beginni f thi ti ko g7 22 1 DIGIT3
ginning of this section). knd s 2
; " P DIGIT 4
m C-594: direct LED segment drive. nc ds 200 DIGITS
CF-594: direct fluorescent display drive. NC d 10 19 DIGIT6
m All other features listed on the first page of this section. Nc O 181 DIGIT7
Vee O 12 17 0 piGIT8
EXTOSCIN ] 13 16 1 DIGIT9LS.D.
OSC ENABLE (] 14 150 Vs
DESCRIPTION
NOTE:
The C/CF-594 circuits enable a manufacturer to add a memory The oscillator is enabled by ing a 150K =10% resistor from
calculator to his line with the simple inclusion of one additional Vg topin 14.
memory key in the matrix of the C/CF-593 keyboard. All other
operations are identical to the C/CF-593.
DISPLAY KEY MATRIX
9 DIGIT DISPLAY OPTIONAL MEMORY KEYS
SIGN OR 8 DIGIT
SYMBOL NUMBER

C T T T T T T 1T T ]

V] D2 03 D4 D05 Dé o7 o8 09

N P

DISPLAY FONT E O
G S

N L O0°O0

E O V V

G w E E

R R

s B F F

I A L L

G T 0 O

O 1 2 3 4 5 6 7 8 9 N T W W
ol123456.7T89 -LEL

Note: Diodes used only for CF-594.
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C-595 CF-595

9 Digit / 5 Function Basic Calculator Circuits

With Multi-Key Memory

FEATURES

= 8 digit, 7 segment display outputs with ninth digit for sign or
symbol.
Basic four arithmetic functions (+, —, x, +).
Percent (add-on and discount).
Floating negative sign.
Right-justified entry and result.
Results of addition or subtraction remain aligned to
preceding number having most decimal places.
Multi-key memory operation and automatic accumulating
memory (refer to the description at the beginning of this
section.)
w C-595: direct LED segment drive.

CF-595: direct fluorescent display drive.
® All other features listed on the first page of this section.

DESCRIPTION

The C/CF-595 circuits add a variety of memory options to the

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View
A
SEGMENT D (J@1 28 [J SEGMENT C
SEGMENTE [ 2 27 3 SEGMENT B
SEGMENTF O 3 26 [1 SEGMENT A
SEGMENT G [ 4 25 [J DECIMAL POINT
LOW BATTERY INPUT [ 5 24 [ DIGIT 1 OVERFLOW
kP O 6 23 1 DIGIT 2M.S.D.
ko 7 22 1 DIGIT3
KN ] 8 211 DIGIT 4
MEMORY INDICATOR [ 9 20 11 DIGIT 5
NeC O 10 19 0 DIGIT 6
ACCUMULATE ENABLE ] 11 18 1 DIGIT7
Vee O 12 17 {1 DIGIT 8
oscin ] 13 16 (1 DIGIT9L.S.D.
OSCILLATOR ENABLE [ 14 15 1 Veg

NOTE:
basic C/CF-593 functions. While the basic pin configuration is The oscill Ais enabled by 150K 10% resistor from
identical to the C/CF-593, two additional connections are V&g topin 14.
provided for a selectable “memory accumulate” switch and a
“memory in use” indicator output.
DISPLAY KEY MATRIX

9 DIGIT DISPLAY

SIGN OR 8 DIGIT
SYMBOL NUMBER

I N D O

o2} D2 03 04 05 (313 07 08 D9

DISPLAY FONT

zo—0n omz
[~ d4-4p® sor
mior'n;om<o omz
M sornam<o wov

Qo
My~
Wy w
L»
No
l.]“la:
~J =~
Oe
e
|

v. > -
ss —— PIN 11

ACCUMULATE
ENABLE SWITCH

Note: Diodes used only for CF-595.

2-12




C-596 CF-596

9 Digit / 15 Function Scientific Calculator Circuits

FEATURES

» Number entry in floating point or scientific notation.

= 9 digit output with 5 digits of the mantissa displayed, 2 digits
for the exponent, and 2 digits for the sign of the mantissa
and exponent.
8 digit display and sign for numbers not requiring scientific
notation or for the display of the 8 significant digits of a
number that is in scientific notation.

= Basic four arithmetic functions (+, —, x, +).

» Transcendental functions (sin, cos, tan, sin™, cos™', tan™,
Inx and e%).

m Convenience functions (v/x, 1/x).

s A separate memory register (refer to the description at the
beginning of this section).

= Trigonometric functions are performed in degrees or radians
(switch selectable).

® 7 key to display the value of .

& Left-justified entry and result.

® User option for single or dual function key operation.

m C-596: direct LED segment drive.
CF-596: direct fluorescent display drive.

® Alf other features described on the first page of this section.

DESCRIPTION

The C/CF-596 circuits are fifteen function circuits which offer
trigonometric and inverse trigonometric functions, natural logs,
e*, \/x, 1/x and = as well as the basic four functions and memory.

PIN CONFIGURATION
28 LEAD DUAL IN LINE
Top View
A4
SEGMENTD @1 28 [0 SEGMENT C
SEGMENT E 2 27 [J SEGMENT B
SEGMENT F g 3 26 [ SEGMENT A
SEGMENTG [] 4 25 [1 DECIMAL POINT
LOW BATTERY INPUT [ 5 24 [0 DIGIT 1 OVERFLOW
KP O 6 23 0 DIGIT2M.8.D.
koQv 22 DIGIT3
KN (] 8 21 ] DIGIT 4
KA O 9 200 DIGITS
ke ¢ 10 19 P DIGIT6
RAD/DEG O] 11 18 3 DIGIT7
Voo O 12 17 0 DIGIT8
OSCIN OO 13 16 [1 DIGIT9L.S.D.
OSCILLATOR ENABLE [} 14 150 Vss
NOTE:
The oscillator is enabled by connecting a 470K ==10% resistor from
Vg to pin 14.

The circuit operates in the normal 8 digit mode until the display
capacity is exceeded at which time it converts to the scientific
mode of operation.

The C/CF-596 features single or dual function key operation for a
keyboard configuration of from 19 to 35 keys.

DISPLAY

NORMAL MODE
SIGN OR 8 DIGIT
SYMBOL NUMBER

LT 1 |

DI D2 D3 D4 6 D7 D8 DS

SCIENTIFIC NOTATION

SIGN OR

SIGN OF MAGNITUDE
SYMBOL OF

5 DIGIT EXPONENT

MANTISSA EXPONENT

-

I I T O I B

DI D2 D3 D4 D5 D6 D7 D8 D9

M

E

DISPLAY FONT NoL M
G W | F

E N
S B R ™M
I A R U O
G T O S D
(0] | 2 3 4 5 6 7 8 9 N T R E E
O/2i4ys56.1785-LE F

NN N D A

KEY MATRIX S
SINGLE FUNGTION KEYS et 0

D-1 0.2 D3 D4 D5 D6 D7 D-8 Do
DUAL FUNCTION KEYS OEGREE_S_.
rapians TN

D-1 D-2 D-3 b-4 b-5 0-6 D-7 D-8 D-9

Note: Diodes used only for CF-596.
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C-598 CF-598

9 Digit / 18 Function Scientific Calculator Circuits

FEATURES

8 Number entry in floating point or scientific notation.

= 9 digit output with 5 digits of the mantissa displayed, 2 digits
for the exponent, and 2 digits for the sign of the mantissa
and exponent.

s 8 digit display and sign for numbers not requiring scientific
notation or for the display of the 8 significant digits of a
number that is in scientific notation.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

Top View

® Basic four arithmetic _functigns + =% —) . . . SEGMENTD ot pu 2 1 SEGMENT G
® Transcendental functions (sin, cos, tan, sin”, cos™, tan™, In x, SEGMENTE O 2 27 B SEGMENT B

e’, logw and 10%). SEGMENTF O 3 26 [1 SEGMENT A
® Convenience functions (\/;(, 1/x, y"), SEGMENT G [ 4 25 [J DECIMAL POINT
® A separate memory register (refer to the description at the LOW BATTERY INPUT [} 5 24 1 DIGIT 1 OVERFLOW

beginning of this section). KP Q6 23 DIGIT2M.S.D.

A . N . . Ko O 7 221 DIGIT 3

® Trigonometric functions are performed in degrees or radians P 25 oiGiTa

(switch selectable). k8 0 9 200 pIGITS
8 7 key to display the value of . KA O 10 19 1 DIGIT6
® | eft-justified entry and result. RAD/DEG { 11 18 [ DIGIT?
® User option for single or dual function key operation. Vea 5 2 7 Q1 DIGIT8
m (C-598: direct LED segment drive. OSGILLATOR Ezigiz g :i :: g 3'::'”"'3'0'

CF-598: direct fluorescent display drive.
® All other features described on the first page of this section. NOTE:

The oscil is enabled by a 470K £10% resistor from
DESCRIPTION Vag; to pin 14.
The C/CF-598 circuits are eighteen function circuits whose oper-
ations are identical to the C/CF-596 with the addition of three
functions: logw, 10" and Y. Single or dual function key operation
is optional with keyboard configurations of from 21 to 38 keys.
DISPLAY KEY MATRIX = o
RADIANS

NORMAL MODE!

SIGN OR
SYMBOL

8 DIGIT
NUMBER

I 1 I [ [ [ [ 1 ]

DI D2 D3 D4 D5 D6 D7 o8 [oX°]

SCIENTIFIC NOTATION

SIGN OR SIGN OF MAGNITUDE
SYMBOL 5 DIGIT EXPONENT OF
MAr\DSSA EXPO‘NENT
DI D2 D3 D4 D5 D6 D7 D8 D9
v
DISPLAY FONT y '6 M
G w | F
E N
S B- R M
I A R U O
G T O S DO
o} | 2 3 4 5 6 7 8 9 N T R E E
ol23iHs56.,17T85-LE IF

SINGLE FUNCTION KEYS

DEGREES
0
—
rapiaNs T !

D-1 D-2 D-3 D-4 D-5 D-6 D-7 D-8 D-9

- Note: Diodes used only for CF-598.

2-14




C-599 CF-599

9 Digit / 21 Function Scientific Calculator Circuits

FEATURES

® Number entry in floating point or scientific notation.

= 9digit output with 5 digits of the mantissa displayed, 2 digits
for the exponent, and 2 digits for the sign of the mantissa
and exponent.

m 8 digit display and sign for numbers not requiring scientific
notation, or for the display of the 8 significant digits of a
number that is in scientific notation.

m Basic four arithmetic functions (+, —, x, +).

Percent (add-on and discount)

Transcendental functions (sin, cos, tan, sin”, cos™, tan™, In x,

e*, logi and 10%).

= Convenience functions (v/x, /x, y*, x?, +/-).

m A separate memory function (refer to the description at the

beginning of this section).

Two levels of parentheses.

Trigonometric functions are performed in degrees or radians

(switch selectable).

w key to display the value of .

Left-justified entry and result.

User option for single or dual function key operation.

C-599: direct LED segment drive.

CF-599: direct fluorescent display drive.

All other features described on the first page of this section.

DESCRIPTION

The C/CF-599 circuits are twenty-one function circuits whose

PIN CONFIGURATION
28 LEAD DUAL IN LINE
Top View
SEGMENTD CJ@1 =~ 281 SEGMENTC
SEGMENTE [ 2 27 [3 SEGMENT B
SEGMENTF O 3 26 [1 SEGMENT A
SEGMENT G [] 4 25 [J DECIMAL POINT
TEST INPUT [ 5 24 [] DIGIT 1 OVERFLOW
KP O 6 23 [J DIGIT 2M.S.D.
Ko O 7 22 1 DIGIT3
KN O 8 211 DIGIT4
KB O] 9 20 [ DIGITS
KA O 10 19 1 DIGIT6
RAD/DEG O 11 18 3 DIGIT7
Vo O 12 17 3 DIGIT8
OSCIN O 13 16 1 DIGIT9LS.D.
OSCILLATOR ENABLE [ 14 15 [ Vss
NOTE:
The oscillator is enabled by connecting a 150K *10% resistor from
VGG to pin 14,

operations are identical to the C/CF-598 with the addition of two
levels of parentheses and three functions: x°.% and +/-. Single or
dual function key operation is optional with keyboard configura-
tions of from 24 to 41 keys.

DISPLAY

NORMAL MODE
SIGN OR 8 DIGIT
SYMBOL

NUMBER

N N D O A

o] b2 D3 D4 05 D6 o7 o8 D9

SCIENTIFIC NOTATION

SIGN OR
SYMBOL

SIGN OF MAGNITUDE
S DIGIT EXPONENT OF
EXPOlNENT

MANTISSA
2

C T T [ T T [ T 1

] D2 03 D4 DS Dé o7 o8 o]

z2m=

DISPLAY FONT

ZOo—-0» omzZ
“MxXOP>2®

mmnc Z2-—

3 o
g~

Wy w

I »

N o

.Dj »

-~

M «

g o

I

M xonam
T mooz w

KEY MATRIX sEcReES
SINGLE FUNCTION KEYS mroiang PN 1t

DEGREES

Ve —_o.T0
DUAL FUNCTION KEYS e N1

D-t D-2 D-3 D0-4 D-5 D-6 D-7 D-8 D-9

Note: Diodes used only for CF-599.
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C-700 SERIES

Printer Calculator Circuits

FEATURES
. DOT MATRIX PRINTER SYSTEM DIAGRAM
& 5 functions (+,-, x, +,%).
| Chain calculations.
B Repeat add/subtract. I PRINTER ]
| Automatic underflow and reverse underflow. Y \
®  Non-add (#)/date key. 10 2
® Memory non-zero indicators.
m  Overflow indication. [ PRINTERDRIVER ]
®  Automatic constant in multiply or divide.
®  Right-justified entries and results. 10 2) 3y
® |Leading zero suppression.
® 2 key rollover operation. COLUMN MOTOR SYNC
B Internal oscillator and power-on clear. ss c-716
K DIGIT SCAN
DESCRIPTION \
The C-700 Series is a growing family of circuits for the printing 4y a)/
calculator manufacturer which provide the capability for a broad-
based, multi-feature business calculator product offering. The C- KEYBOARD
700 Series currently includes four different calculator circuits STATIC
(the C-716, C-717, C-717X and C-718) and two printer-display SWITCH
interface circuits (C-719 and C-720), each described on the MATRIX
following pages of this section.
PART
FUNCTION DESCRIPTION NUMBER PACKAGE FEATURES
Basic 4 functions and percent, automatic constant in multiply and
8 DIGIT divide, repeat add/subtract, decimal select mode, and other .
PRINTING | features. Interfaces with the Olivetti Pu1100 dot matrix printer. C-716 | 40DIP | Accumulator and 4 key memory
Option for use with thermal printing version of Pu1100.
Basic 4 functions and percent, automatic constant in multiply and c-7117 Accumulator and Grand Total
12 DIGIT divide, repeat add/subtract, decimal select mode, memory-in-use C-T17X Memories.
PRINTING indicator, rounding options, non-add (#)/date key, and other 40 DIP -
features. Interfaces with the Shinshu Seiki Model 310 c-718 Accumulator, item counter, and
impact printer. four-key independent memory.
" PRINTER- Adds display capability to the C-717X and C-718 printing _:
DISPLAY calculator circuits. c-n9 sspip | FOrbothLED
INTERFACE - — — —— and flourescent displays.
Adds display capability to the C-716 printing calculator circuit. C-720
IMPACT PRINTER SYSTEM DIAGRAM
Voo
PRINT END
SEIKO
MODEL 310
: TIMING PRINTER
ACC.
LED MEM.
KEYBOARD K1-K5
MATRIX LED } ______ _]
l MAGNET DRIVERS I
MOTOR |
-D5(C-717/717X
D1-DS( ) C-T17/C-T17X/C-T18 CoLoR COLUMNS 1,2,4-16
D1-D8(C718) COLUMN & DISPLAY DATA'
1 l DISPLAY DATA 1,2,4,8"
ng o DISPLAY LOAD!
IODE/ Vss  Vop .
ﬁ%pen S51-583 c-719 OV
RIX DISPLAY SYNC*
150K —o° Voo
Vpp = 14V to-16V Voo OSCILLATOR === —=—=
12 DIGIT LED OR
*DISPLAY SIGNALS ONLY ON C-717X AND C-718. 50pF FLUORESGCENT DISPLAY
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C-716

PRELIMINARY INFORMATION

8 Digit / 5 Function Matrix Printer Calculator Circuit
with Accumulator and Independent Memory

FEATURES

® 8 digit printout plus 2 full reight justified audit trail columns
and floating sign.
B Automatic accumulating memory.
m  Four-key independent memory.
B Arithmetic operation in add/subtract sequences, algebraic
in multiply/divide (business logic).
® Decimal select modes: full floating; fixed point
(0,1,2,3,4,5,6,7,8); add mode(automatic decimal 2 in + and -)
m  Keyed decimal select.
®  Automatically set to decimal 2 at power-on.
m  Full floating accuracy on intermediate results in
chain operation.
®  Multistage keyboard buffer stores up to 6 keyed entries
to allow uninterrupted operation during print.
®  All other features listed on the General Information page.

DESCRIPTION

The C-716 is a single MOS/LSI circuit containing all the logic
functions required to implement a five-function general purpose
printing calculator with accumulator and a four-key independent
memory. The C-716 has been designed to operate with the
Olivetti Pu 1100 matrix printer with 50 dots in each horizontal row
arranged in 10 groups of 5. Two of the ten groups are used to form
the negative sign and the audit trail symbol. An option allows the
C-716 to be used with the thermal printing version of the Pu 1100.

PIN CONFIGURATION
40 LEAD DUAL IN LINE
Top View

der ~ B
[= ] 39
gs 38 O
04 7 p
Os 36 1
Ose 350
g7 340
gs 330
gdo 320
g 10 310
o 30 QA
E 12 29 O

13 28 O
14 7 0
(=R 26 0
5 16 25 0

17 24 D
[= R} 230
g e 20

20 210
Not yet defined.

KEYBOARD SWITCH MATRIX

Do (Dt | D2 { D3 ( D4 | D5 | D6 | D7
KO |C/CE| O 1 2 3 4
K1 X + = % # | DS
K2 + - S T M+ | M-| MR | MC
K3 5 6 7 8 9 °

TYPICAL KEYBOARD ARRANGEMENT

DECIMAL SECTION

The C-716 features keyed decimal selection, a two key sequence
of the DS key and a second key as in the following chart:

KEYS| o 0 1 2 3 4 5 6 7 8 9

pshelo|1|2]3|a|ls|e|7]|8/[oar

ps || . 78]l o # || mMc
% 4|l s5||le s (| MR
12| 3 M-

c +l T
X 0 . M+
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C-7117 C-717X

12 Digit / 5 Function Impact Printer Calculator Circuits
with Acumulator and Grand Total Memory

FEATURES
® 12 digit printout plus 2 full right-hand justified audit PIN CONFIGURATION
trail col .
rail columns. 40 LEAD DUAL IN LINE

m  Automatic accumulating memory (stores group totals).
Grand total memory.

Top Vi
B Selectable memory modes: normal (last entry printed); d o‘:_,'ew
(running subtotal printed); GT (grand total memory access). Vss(GND) DOZ 1 g g if
L] Fully arithmetic operation. . ) ] S ds 38 B Golumn 6
m  Decimal select modes: full floating; fixed point (0-6); ks O] 4 37 P, Column 7
add mode (with hardwired secondary add mode option for Vpp (-15V) O 8 36 [1 Column 8/Display Data 1"
quantity x dollars). Columns & 6 35 [J Column 9/Display Data 4*
®m Rounding options (truncate, 5/4 round off, 1/0 round up). Column 4 & 7 34 B Column 10/Display Data 8*
m  Multistage keyboard buffer stores up to 8 keyed entries Column2 0§ 8 38 H Column 11/Display Data 2
) 8 8 i Columni1 O 9 32 [ Oscillator/Clock Input
to allow uninterrupted operation during print. Timing o 10 31 B Mem. LED
& C-717: printer only. PrintEnd O] 11 30 B Acc. LED
C-717X: printer and display (with the C-719 interface chip). Motor O 12 29 [ Column 12
B All other features listed on the General Information page. Color O 13 28 1 Column 13
Column 16 [J 14 27 P Column 14
o1 Q15 26 [1 Column 15
DESCRIPTION p2 O 16 25 [J Display Load (Connect to pin 14 on C-717)
The C-717 and C-717X are each single MOS/LSI circuits N d 24 B Susplay Syne (N.G-on G717
containing all the logic functions required to implement a five- D4 ] 19 22 [7 883
function, two memory general purpose business calculator using D5 0 20 21 [ ss1
a Seiko Model 310 impact printer. While both the C-717 and C- worE
717X. are p!n-compatlbie W.Ith each Other’ tl?e 0_71.7)( adc:htlonally On the &3-717X, pins 33-36 are multifunction pins with both display
provides signals for use with the C-719 printer-display interface data and column 8-11 data. On the C-717, these pins are single-
chip. This allows the addition of a 12-digit fluorescent or LED function containing only column 8-11 data.
display to the basic printer.
KEYBOARD SWITCH MATRIX STATIC SWITCH MATRIX
D1 D2 D3 D4 D5
SS1 DECIMAL SELECT - SEE BELO!
ADD
D1|D2|D3|D4|D5 ss2 B e
SS3 | wihe | wobe | aiiRRe |muncste| "gme
K1 00|, | =
DECIMAL SELECT CHART
K2 1 000 + 0/0 The decimal select switch is a four-pole switch with en-

coded outputs during D1 thru D4 strobe periods. In the
chart below, a ‘1" denotes a switch closure.

©|® | N |o|»
Il
I
*

K3| 2
e, | o1 | o2 | b3 | o4

K4! 3 == | X | ¢ + 1 [ 1[0
F 1 0jlo0¢1
0 1 0 0 0

K5| 4 DATE| — |C/CE 1 o(t1]o0fo0
2 1 1 00
3 0j10 11 0
4 1 0] 1 0
5 0|1 1 0
6 1 1 1 0
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C-718

12 Digit / 5 Function Impact Printer Calculator Circuit
with Accumulator, Item Counter and Independent Memory

FEATURES

® 12 digit printout plus 2 full right-hand justified audit

trail columns.

Switch-selectable automatic accumulation.

Three digit item counter.

Four-key independent memory.

Arithmetic operation in add/subtract sequences,
algebraic in multiply/divide (business logic).

Decimal select modes: full floating; fixed point

(0-6, excluding 5); add mode (automatic decimal 2

in + and -, unit/price mode in x).

Non-coded decimal select switch input.

Rounding options (truncate, 5/4 round off, 1/0 round up).
Separate clear-all key.

Full floating accuracy on intermediate resuits in

chain operation.

Multistage keyboard buffer stores up to 6 keyed entries
to allow uninterrupted operation during print.

m Display capability (with the C-719 interface chip).

® All other features listed on the General Information page.

DESCRIPTION

The C-718 is a single MOS/LSI circuit containing all the logic
functions required to implement a five-function general purpose
consumer caiculator with an accumulator, item counterand four-
key independent memory. The C-718 has been designed to
operate with a Seiko Model 310 16 column impact printer. When
used with the C-719 printer-display interface, the C-718 also
provides a 12-digit display capability, using either fluorescent or
LED displays.

PIN CONFIGURATION
40 LEAD DUAL IN LINE

Top View
Vss@ND) @1 = 40 o K2
K3 O 2 39 [J K1
K4 d 3 38 [J Column 6
Ks [ 4 37 [ Column 7
Vop (-15V) [0 5 36 [ Column 8/Display Data 1
Columns O 6 35 [3 Column 9/Display Data 4
Columnd [ 7 34 [ Column 10/Display Data 8
Column2 J 8 33 [0 Column 11/Display Data 2
Column1 ] 9 32 [J Oscillator/Clock Input
Timing ] 10 31 [ Mem. LED
PrintEnd [ 11 30 [ Acc. LED
Motor [ 12 29 [ Column 12
Color [} 13 28 [ Column 13
Column16 [ 14 27 [ Column 14
b1 15 26 [1 Column 15
D6 ] 16 25 [ Display Load
b2 ] 17 24 [J Display Sync
D3 ] 18 23 [ ss3
D4 ] 19 22 [ ss2
D5 [ 20 21 [ ss1

KEYBOARD SWITCH MATRIX

D1|D2|{ D3 |D4|D5|D6

K1

o

00| N | = |crce

K2 | 1

STATIC SWITCH MATRIX

D1 | D2 | D3 | D4 | D5 | D6

SS1| = abvance [TRUNCATE| S0 | TGUGER
SS2 FoG

DECIMAL SELECT - SEE BELOW

SS3

K3

K4

Ml N
©|lo|~N|o | v
Il
+
[

*

T

K5

DECIMAL SELECTION

D4
03
” r v ¥
D1 1¢
l o cL o °
V] 1 2 3 4 5 6 + FLOAT
D G (D G A G 2D G G
ssz |
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C-719

Printer-Display Interface Circuit

FEATURES

®  Adds display capablity to C-717X and C-718 printer chips.
®  Full 12 digit display capability.
m  Drives LED or fluorescent displays.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

DESCRIPTION Top View
Vss(GND) C]@1 28 11 vpp (-15V)

The C-719 is a single MOS/LSI circuit designed to add a 12 digit Display Sync [ 2 27 D Display Load
display capability to General Instrument’s C-717X and C-718 Display Data1 {4 3 26 P Digit 1
printer calculator circuits. Data from the printer calculator chips g;:‘;::;’ g::f E ; :f g g;zzz
is transferred to the C-719 interface chip serially and re- Display Data8 O 6 23 1 Digit4
formulated to drive seven segment multiplexed common cathode Segment DP [] 7 22 17 Digit 5
displays. SegmentA [] 8 21 1 Digit 6

- = - . SegmentB (] 9 20 [J Digit 7
The segment and digit outputs of the C-719 are open dr{alp and SegmentG O 10 10 [1 Digit 8
have a breakdown voltage of —30 Volts to enable the driving of SegmentD ] 11 18 | Digite
fluorescent displays with a minimum of interface components. Segment E [ 12 17 1 Digit 10
LED displays may also be driven by the C-719 with direct drive of Segment F (] 13 16 [3 Digit 11
the segments and the addition of digit-drive buffers. Segment G [ 14 15 1 Digit 12
In the display, leading zeroes are suppressed and entries and
results are right-justified.

SYSTEM DIAGRAM
FLUORESCENT DISPLAY
DIGITS SEGMENTS

1. 2 3 4 5 6 7

8 9 10 11 12

G F E D C B A DP

1 l
28 15
c-719
1 14
o Jr|o]e]|
EEREE
J | 8|1818|38
> (>]>]>
5 JHEHE
ajaoajojia|a
g 8 ;cﬁ alolalonin
= olajefelal column s
COLUMN 9
T0
COLUMN
) 10 PRINTER
COLUMN 11
7

25 5 1 24 36 33 35 34

C-717X OR C-718

Note: Discrete pull-up
resistors for the display

are not shown.
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C-720 PRELIMINARY INFORMATION

Printer-Display Interface Circuit

FEATURES

m Adds display capability to the C-716 printer chip.
m Full 8-digit display capability PIN CONFIGURATION
m Drives LED or fluorescent displays. 28 LEAD DUAL IN LINE

DESCRIPTION Top View

A\

~N
®

The C-720 is a single MOS/LSI circuit designed to add an 8 digit
display capability to General Instrument's C-716 printer
calculator circuit. Data from the printer calculator chip is
transferred to the C-720 interface chip serially and reformulated
to drive seven segment multiplexed common cathode displays.
The segment and digit outputs of the C-720 are open-drain and
have a breakdown voltage of -30 Volts to enable the driving of
fluorescent displays with a minimum of interface components.
LED displays may also be driven by the C-720 with direct drive of
the segments and the addition of digit-drive buffers.

In the display, leading zeroes are suppressed and entries and
results are right-justified. Not yet defined.

N N
I
R

N
N
D000 u0o000o00o0o0oyg

anoooonNonaoannnnQ

SYSTEM DIAGRAM

FLUORESCENT DISPLAY

DIGITS SEGMENTS
1 2 3 4 5 6 7 8 G F E D C B A DP

—:__]_]

C-720

l.:_.

DISPLAY SYNC.

DISPLAY DATA 1
DISPLAY DATA 2
DISPLAY DATA 4
DISPLAY DATA 8

DISPLAY LOAD

Voo
Vss

>
rd

Z TO
¢ 5 PRINTER

rd

C-716 Note: Discrete pull-up
resistors for the display
are not shown.
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.‘&‘
CLOCKS

FUNCTION DESCRIPTION

AY-5-1200A
AY-5-1202A
4 DIGIT 12/24 hour clock AY-5-1203A
AY-5-1204A
AY-5-1224A
CK3000

4DIGIT CK3100
WITH ALARM CK3200
12/24 hour clock, 24 hour alarm CK3400
M-3400
CK3300
M-3300

12 hour clock, 24 hour alarm

12/24 hour clock, 24 hour alarm

4 DIGIT
CLOCK RADIO
4 DIGIT CK3500

AUTOMOBILE 12 hour clock
UC?OSK - ! M-3500

CLOCKS

[S]MICRO

ELECTRONICS



AY-5-1200A
AY-5-1202A

AY-5-1203A
AY-5-1204A

=

4 Digit Clock Circuits

FEATURES

® Hours and minutes display.
= 12/24 hour operation.
® 50/60Hz operation.

PIN CONFIGURATION
24 LEAD DUAL IN LINE
AY-5-1200A/AY-5-1202A/AY-5-1204A

R . ) Top View
® High yoltage direct Fluorescept drive Outputs. VssCl@1 24 Piciock input
® Flashing seconds output (option). Voo 2 23 3 Multiplex Clock
s BCD output (option). mMx4d 3 22 [ Set Hours
® Leading Zero Blanking (option) Digi Mx3[ 4 21 P Set Minutes
. it Outputs "
® Power-On Reset to zero. SO Y weg s 20 (1 strobe Output
: o . mMx10d 6 190A
(Co.unurng does not start until time is set.) DP/Colon Output [ 7 1808
=u Options: 12/24 Hour Select [ 8 170c
- inhibit ] 9 16 [J D ) Segment Outputs
Zero Flashing 50/60Hz Sslactg 10 B5HE
7 seg BCD Blank Sec Invert Segments [ 11 14 0OF
Reset [] 12 BAOG
AY-5-1200A Yes No Yes No
AY-5-1202A Yes No Yes Yes
No Yes No Yes AY-5-1203A Top View
U
5~ Vss @1 24 [1 Clock Input
AY-5-1204A Yes No No Yes Voo O 2 23 [J Multiplex Clock
Mx4d 3 22 [ Set Hours
mMx3 ] 4 21 [ Set Minutes
Digit Outputs Mmx20Q s 20 [ strobe Output
mx1d & 19 P20
DESCRIPTION DP/Colon Output [] 7 18 2!
X X 12/24 Hour Select (] 8 17 Q22 BCD Outputs
The AY-5-1200A Series are P-Channel MOS integrated circuits, Inhibit (] 9 16 028
containing all the logic necessary to make a 4 digit, 12 or 24 hour 50/60Hz Select ] 10 15 INC
clock, operating from 50 or 60Hz. High voltage output stages NeQg :; B :2
capable of driving fluorescent displays are provided. Reset [ 12 H
BLOCK DIAGRAM
50/60 Hz ~ SET SET 12/24 HOUR MULTIPLEX
SELECT HOURS MINUTES RESET  SELECT cLocK
( Y
I MX1-MX4
DIGIT
DIGIT OUTPUTS
Logic « STROBE
7 OUTPUT
CLOCK DIVIDER HOURS/MINS <
INPUT 50/60 Hz LoGic DECODE Pl
M
—> SEGMENT
SEGMENT OUTPUTS
LOGIC N
—> DP/COLON
OuTPUT
B
Vss Vob INVERT
: SEGMENTS

* Not included in the AY-5-1203A.
Four BCD outputs are provided in place
of the seven segment outputs.
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PIN FUNCTIONS

AY-5-1200A ® AY-5-1202A m AY-5-1203A ® AY-5-1204A E

Name

Function

Segment Outputs
A—F

DP/Colon Output

Multiplex Outputs
MX1—MX4

Reset Input
Set Minutes Input

In7 segment mode the digits are multiplexed on to these pins. These

outputs are at logic ‘0’ to display (positive) and will drive Fluorescent

displays directly. InBCD mode outputs A to D are used, the code for 0 being 0000.

This is a high voltage output intended to drive a decimal point or

colon. It is enabled during the MX3 time slot and can flash once per second if required.
These outputs select the display digits sequentially, they will drive

Fluorescent displays directly. Five multiplex time slots are gener-

ated the fifth one being blank. Minutes are outputin MX1 time, 10’s of hoursin MX4 time.
When taken to logic ‘0’ the clock is reset to zero.

When taken to logic ‘0’ the minutes counter is advanced at the rate of

Set Hours Input
hours persecond.

When taken to logic ‘0, 60Hz operation will result.
When taken to logic‘0’, 12 hour operation will result.

50/60Hz Select Input
12/24 Hours Select Input
Invert Segments Input
Multiplex Oscillator

50/60Hz Input
the input waveform is not critical.

Vss Positive Supply.
Voo Negative Supply.
Inhibit Input When taken to logic ‘0’ all outputs are switched OFF.

Strobe Output

2 min. per sec. and the hours counter at the rate of 2 hours per minute.
When taken to logic ‘0’ the hours counter is advanced at the rate of 2

When taken to logic'0’ the segment outputs will be inverted.

An external capacitor is used to select the multiplex frequency. If
required the pin can be driven by an external oscillator.
The master clock is input to the pin. Hysteresis is provided so that

This is a short pulse occurring during the middle of each multiplex period.

ELECTRICAL CHARACTERISTICS

Maximum Ratings*
Voltage on any pin with respect to Vss pin

*Exceeding these ratings could cause perma-

(except Segment and Multiplex outputs). . . . . . . . . . .. .. +0.3 to -35V nent damage. Functional operation of these
Operating Temperature Range. . . . . . . . . . .. . .. ... 0°C to +70°C devices at these conditions is not implied
Storage TemperatureRange . . . . . . . . . . . . ... .. -65°C to +150°C —operating ranges are specified below.
Power Dissipation at+70°C Ambient—Total . . . . . . . . . . . .. 500mwW

PerOutput. . . . . . . . . .. 50mW

Standard Conditions (unless otherwise noted)

Vgs = -0V NOTE:

Vpp = -17V=10% (AY-5-1200A/1202A/1204A)
Vpp = -11.4V to -19V (AY-5-1203A)
Operating Temperature (T,) = 0°C to +70°C

the AY-5-1203A.

In the chart below, numbers in () refer only to

Characteristic Min. Typ** Max Units Conditions

Clock input frequency DC 50/60 — Hz

Clock input logic ‘0’ +0.5 — -2(-1) Volts Note 1

Clock input logic ‘1’ -8 — Vob Volts

Multiplex clock frequency DC — 50 KHz Note 2

Control inputs logic ‘0’ +0.3 - -1.5(-1) Volts

Control inputs, current logic ‘0’ — 100 — A Note 3

Control inputs logic ‘1’ -6 — ~Vop Volts

Segment Outputs

ON current 2(1.3) — — mA Vour =—2V

OFF leakage - - 5(10) uA Vour = —25V(-19V)
- - 10 uA Vour =—38V

Multiplex Outputs

ON current 5(3.3) — - mA Vour = —2V

OFF leakage - — 5(10) uA Vour = —25V(-19V)
— - 10 uA Vour = —35V

Supply Current _ 8.5(6.5) 14 mA

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

1. The clock input pin may be taken positive with respect to Vss provided that the current is limited to 100uA. The input will

behave like a forward biased silicon diode in this condition.
2. The frequency is determined by an external capacitor.
3. These inputs have a 170Kohm pull up resistor to Vpp.
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E AY-5-1200A ® AY-5-1202A ® AY-5-1203A ® AY-5-1204A

— -35v
3 -—2
470
15K 100K 100K
FILAMENT
2s50v || 3 15
AC. ——
Gy G G, Gi a b ¢ d e f g
é‘ 4 DIGIT CLOCK DISPLAY
12 IN40O1 i
L2201 F cot
40V
4t
Y
IN4001 -100,.F ]
; o sy — -7V
: — 1 171
470,(['] T—S’GOOPF 0% T 2 3 4 5 6 7 8 9 10
11
AY-5-1202A
—23 12—
22 21 2 19 18 17 16 15 14 13
TRANSFORMER
HENRY'S TS3—12
3—0—3V 200mA
12—0—12V 50mA
SET SET
HOURS MINS. RESET
ov

Fig.1. DIGITAL CLOCK CIRCUIT USING AY-5-1202A WITH FUTABA FLUORESCENT DISPLAY 5-LT-01
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AY-5-1224A

4 Digit Clock Circuit

FEATURES

® 12/24 hour operation.

® | eading zero blanking in 12 hour mode.

® 50 or 60 Hz clock input.

® Hours and minutes display (4 digits).

m 7 segment outputs direct LED drive or TTL compatible BCD
outputs.

Complement control for segment outputs.

Interdigit blanking for gas discharge displays.

On chip multiplex oscillator.

Single 15V supply.

Power-On Reset to zero. (Counting does not start until time
is set.)

DESCRIPTION

The AY-5-1224A is aP channel MOS integrated circuit containing
all the logic necessary to make a 4 digit, 12 or 24 hour clock
operating from a 50 or 60Hz input. It has multiplexed BCD or 7-
segment outputs and will drive LED, Fluorescent and Gas dis-
charge displays with the minimum of interfacing.

PIN FUNCTIONS

Pins 1 and 11 are multifunction. During multiplex times 1to 4 they
function as data outputs, either 7 segment code or BCD
according to the display mode selected. During multiplex time 5
(Strobe) they function as inputs.

Segment Outputs A-G (Pins 1 and 11 to 16)

In 7 segment mode the digits are multiplexed out on to these pins.
Normally the outputs are at logic ‘0’ (positive to display). Inter-
digit blanking for % the digit time is incorporated for gas
discharge displays.

BCD Outputs 2°—2° (Pins 1, 16, 15, 14)

In BCD mode the digits are muitiplexed on to these pins in BCD
code. Normally the outputs are at logic ‘0’ (positive), i.e. code
0=0000.

Multiplex Outputs 1-4 (Pins 10, 9, 8, 7)

These pins are successively switched to logic ‘0’ to select
appropriate digit display. A fifth multiplex time (Strobe) is used to
enable the control inputs. These outputs have interdigit blanking.
The multiplex rate is 1/20th the multiplex clock frequency.

Strobe Output (Pin 6)
This pin is used to enable the control input keyboard, it goes to
logic ‘0’ to enable.

Set Hours Input (Pin 1)
When taken to logic ‘0’ during strobe time this input causes the
hours counter to advance at the rate of 1 hour per second.

Set Min Input (Pin 16)

When taken to logic ‘0’ during strobe time this input causes the
minutes counter to advance at the rate of 1 per second and the
hours counter to advance at the rate of 1 hour per minute.

Reset Input (Pin 15)
When taken to logic ‘0’ during strobe time this input causes the
clock to reset to zero.

Complement Input (Pin 14)

When left open the segments and BCD outputs will have normal
polarity. When connected to Strobe output via a diode the 7
segment and BCD outputs will be inverted.

PIN CONFIGURATION

16 LEAD DUAL IN LINE
Top View

O
Seg A Out/2° Out/Set Hrs In. g o1

[ Seg B Out/21 Out/Set Minutes Input
[ Seg C Out/22 Out/Reset Input

[ Seg D Out/2° Out/Complement Input
[ Seg E Out/12 or 24 Hr Select

[ Seg F Out/50 or 60Hz Select

Seg G Out/BCD or 7 Seg Select
MX1 Output (Units Minutes)

[J MX2 Output (Tens Minutes)

3

Vss

=

Multiplex Oscillator []
50/60Hz Input []

Vee [

Strobe Output []

MX 4 Output (Tens Hours) []
MX 3 Output (Units Hours) q

& B

® ~ o o s N
3 s

©

BLOCK DIAGRAM

MULTIPLEX
Vs Voo OSCILLATOR

NS
cLock OVIDER HOURSIMINS oGt outpurs
NPUT L061C DECO0E L061C staoeE
outhuT
s0/60 e ser fser 127248
SELECT His | wws | FESET SELECT
8017
ey /ouTeUT
oyt ComnLEMENT | sicunT
MULTIFUNGTION PINS
6. A OUT/ $E6.0/ 566 £/ SE6. 6/
% our 200/ 22AHUR | BCDT SEG
SETHRSIN RESET SELECT SELECT
SE6 8/ $E6 0/ st6 £
2 our/ our/ 50160 He
SETMINSIN  COMPLEMENT  SELECT

12/24 Hour Select (Pin 13)

When ‘left open the clock will run in the 12 hour mode, when
connected to strobe via a diode 24 hour operation will result.
50/60Hz Select (Pin 12)

When left open a 50Hz clock will be accepted. When connected to
strobe via a diode 60Hz operation will result.

BCD/7 Segment Select (Pin 11)

When left open 7 segment outputs will be provided, when
connected to strobe via a diode BCD outputs will be provided.
50/60Hz Input (Pin 4)

The master clock (50 or 60Hz) is input to this pin. Hysteresis is
provided on the input so that the input wave form is not critical.

Multiplex Oscillator (Pin 3)

An external capacitor is used to set the multiplex frequency. If
required this input can be driven by an external oscillator.

Vss (P‘l’l 2)

Positive supply line nominally OV.

Vga (Pin 5)

Negative supply line nominally -15V.

Power-On Reset

At power-on the chip is reset to zero. Counters will not start until
Set Hours or Set Minutes has been activated.
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E AY-5-1224A

ELECTRICAL CHARACTERISTICS

Maximum Ratings*

*Exceeding these ratings could cause

Voltage on any pin with respecttoVss. . . . . . . . . +0.3 to —20V
Operating TemperatureRange . . . . . . . . .. .. 0° to +70°C permanent damage. Functional operation of
Storage TemperatureRange . . . . . . . . . .. —65°C to +150°C this device at these conditions is not
Power Dissipation at 70°C Ambient—Total . . . . . . . . . 500mwW implied—operating ranges are specified
PerOutput. . . . . . . . . . .. . ... . ... ..., 50mwW below.
Standard Conditions (unless otherwise noted)
Vss =0V
Ve =—12 to —18V
Operating Temperature (Ta) = 0°C to +70°C
Characteristic Min Typ** Max Units Conditions
Clock input frequency DC 50/60 - Hz -
Clock input logic ‘0’ +0.5 - -2 Volts Note 1
Clock input logic ‘1" -8 - Vpp Volts -
Multiplex Clock Frequency DC - 50 KHz Note 2
Interdigit Blanking — 150 — us sr:lt6.67 KHz
ote 3
Control inputs logic ‘0 +0.3 — -15 Volts —
Control inputs logic ‘1’ -6 - Vop Volts —_
Outputs Logic ‘0’ - — 500 oh { Vour = -2V
utp gl ms lour =4mA
Outputs Logic ‘1’ (Leakage) — — 10 Py Vour =—18V
Supply Current - - 10 mA Voo = -15V

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

NOTES:

1. The clock input pin may be taken position with respect to Vss provided that the current is limited to 100uA. The input will

behave like a forward biased silicon diode in this condition.
2. The frequency is determined by an external capacitor.

3. At 6.67KHz multiplex frequency the digit ON time is 450uS and the OFF time is 150uS.

TIMING DIAGRAMS

0
MULTIPLEX
CLOCK 1 |

o
MX1 |
1

STROBE

SEGMENTS

AY-5-1224A WITH 0.3" LED DISPLAY

470K

1N4001
)
e

2
12vims ==
s0/60Hz| —

L

SHNOH 13§

unoH vz /2P

i
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CK3000 CK3100

4 Digit Alarm Clock Circuits

FEATURES

® 12 Hour clock, 24 Hour alarm setting
® AM/PM indication
® 50 or 60 Hz operation
® Snooze (Sleep-over) alarm
= Direct display driving
CK3000- Plasma
CK3100- LED
® No display interface components
® Seconds flashing colons
® Alarm, set, and snooze indication
® Power interrupt indication
& Low current consumption
® Alarm output tone - direct drive with magnetic speakers
® Wake output for appliance switching|(CK3100)

DESCRIPTION

The CK3000 and CK3100 are N-Channel MOS integrated cir-
cuits, containing all the logic necessary to produce low cost 4
digit alarm clocks operating from 50 or 60 Hz line frequencies.
The output stages of these circuits have been designed spec-
ifically to directly drive the cathodes of Plasma displays
(CK3000) or the cathodes of large digitcommon anodeL.E.D.’s

(CK3100) with no interface electronic components whatsoever.

These integrated circuits also contain all the logic needed for
contact noise elimination and line frequency noise rejection
reducing further support components.

PIN CONFIGURATION
40 LEAD DUAL IN LINE
CK3000 Top View
wge1 ~ 40 [ N/C (do not connect)
50/60 Hz Control [ 2 39 [J Seg. Out. a, Digit 1
Alarm/Tone Cancel . 3 38 [ Seg. Out. b, Digit 1
Alarm Tone Output [ 4 37 3 seg. Out. g, Digit1
Set Internal Frequency [] 5 36 [ Seg. Out. ¢, Digit 1
Set Time Enable O} 6 35 [ Seg. Out. d, Digit 1
Set Alarm Enable O 7 34 [J Seg. Out. e, Digit 1
Increment Min. Enabie (] 8 33 g Seg. Out. f, Digit 1
Increment Hr. Enable [} 9 32 [J Seg. Out. a, Digit 2
50/60 Hz Input O 10 31 [J Seg. Out. b, Digit 2
ved 11 30 [ Seg. Out. g, Digit 2
Seg. Current Control ] 12 29 [ Seg. Out. c, Digit2
V.8.0 Control 4 13 28 [ Seg. Out. d, Digit 2
AM/PM Ind Seg. Out. [] 14 27 [3 Seg. Out. e, Digit 2
Seg. Out. b, Digit4 [] 15 26 [J Seg. Out. f, Digit 2
Seg. Out. ¢, Digit 4 16 25 [J Colon/Clock
Seg. Out. a, Digitaé 17 24 [ Colon/Alarm
Seg. Out. f, Digit3 ] 18 23 [ Seg. Out. b, Digit 3
Seg. Out. g, Digit 3 [] 19 22 [J Seg. Out. c, Digit 3
Seg. Out. e, Digit 3 O] 20 21 [ Seg. Out. d, Digit 3
40 LEAD DUAL IN LINE
CK3100 Top View
wdet1 40 [ Wake Output
3.33.Min.Out. O 2 39 [J Seg. Out. a, Digit1
50/60 Hz Control ] 3 38 Seg. Out. b, Digit 1
Alarm/Tone Cancel [] 4 37 [J Seg. Out. g, Digit 1
Alarm Tone Output [ 5 36 [ Seg. Out. ¢, Digit 1
Set Internal Frequency ] 6 35 [J Seg. Out. d, Digit 1
Set Time Enable 00 7 34 [ Seg. Out. e, Digit 1
Set Alarm Enable ] 8 33 [ Seg. Out. 1, Digit1
Increment Min. Enable ] 9 32 [J Seg. Out. a, Digit 2
Increment Hr. Enable a 10 31 [ Seg. Out. b, Digit 2
50/60 Hz Input [ 11 30 [ Seg. Out. g, Digit 2
v,g 12 29 [1 Seg. Out. c, Digit 2
Seg. Out. Blanking 13 28 [ Seg. Out. d, Digit 2
AM/PM Ind Seg. Out. ] 14 27 Seg. Out. e, Digit 2
Seg. Out. b, Digit 4 15 26 Seg. Out. f, Digit 2
Seg. Out. c, DigINE 16 25 [J Colon/Clock
Seg. Out. a, Digit3 [ 17 24 [ Colon/Alarm
Seg. Out. f, Digit3 [ 18 23 [J Seg. Out. b, Digit 3
Seg. Out. g, Digit3 (J 19 22 [J Seg. Out. c, Digit 3
Seg. Out. e, Digit3 [ 20 21 Seg. Out. d, Digit 3

BLOCK DIAGRAM

50160 NoISE INCR
w ——{ ELIMINATOR OIVIDER CONTROL.

3 1/3 MIN OUT

50/60 CONTROL k100 ONLY

TIME
MINUTES BRIGHTNESS

seT
TIME ] o
2 ’ ]
H s T
seT 3 H 4
ALARM —] u DISPLAY SELECT LOGIC ° ¥
N AND ALARM COMPARATOR 2 °
N £ H ."
HRS — L o v
° €
2 €
| H H
N ¢ sNoozZE s s
MIN CONTROL l
1 ALARM
ALARM " wnres
Fagg — osciLLaTor TONE S
GENERATOR (CK3100
1 ONLY)
WAKE OUT ALARMITONE ALARM/TONE
(CK3100 ONLY) ouTeuT CANCEL.
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; CK3000 » CK3100

FUNCTIONAL DESCRIPTION

The block diagram shows diagramatically the various logical
function blocks that make up the CK3000 and CK3100 inte-
grated circuits. The various units have the following functions.
Oscillator

‘The oscillator provides two basic functions in the integrated
circuit.

1. Provides a suitable frequency in the audio range for
modulating an external transducer at and during the alarm time
(nominally 1 KHz).

2. Provides a strobe frequency for strobing the 50 or 60 Hz line
frequency into a ‘D’ type flip flop to statistically eliminate line
noise (nominally 250 Hz).

Debounce Logic

The logic here is used to eliminate contact noise closure on any
input line and this is achieved using one second digital one shots
in combination with 250 Hz strobe pulses. e.g. with the set-time or
alarm enable inputs at logic zero the increment inputs are looking
for one contact closure in each one second period. Any further
closures are ignored. However if any increment pin is at logic
zero and the setalarm set time switch is open and closed multiple
counting will result. This logic also directs increment signals to
the appropriate counters.

Divider

The divider counts down the line frequency counts to one per
second depending on the 50/60 Hz control.

Snooze Control

This logic stores the information that an alarm compare has been
reached, and initiates a 5 minute counter, which then runs
continuously until such time that on an exact multiple of five
minutes if the alarm/tone control switch is at zero, it will then stop
and reset the alarm compare store. During the 5 minutes the
alarm tone is made active for 1 minute in each five, producing a 1
Hz modulated 1 KHz tone. If when the alarm tone is active the
alarm tone cancel is taken to logical zero the tone will cease until
the next five minute period.

50/60Hz Control
For 50 Hz operation - Connect to V» or leave open circuit
For 60 Hz operation - Connect to Vx

Alarm/Tone Cancel - Tone Output

For normal operation the alarm cancel input is left open circuit.
Under this condition any coincidence between the time and
alarm store will cause the tone|to output on alarm tone
pin. This tone will remain present for one minute unless can-
celled by momentarily connecting alarm cancel to a logical ‘0'.
This tone will re-occur five minutes (and subsequent multiples of
5 minutes) after the original alarm time for a duration of one
minute unless cancelled by momentary connection of tone can-
cel to a logic ‘0, thus providing a snooze facility.

To completely cancel the alarm sequence, the coincidence of the
alarm cancel pin being at alogical 0 and the start of the next alarm
tone period is required. Immediately after this occurrence the
alarm cancel input may be open circuited and the alarm will be re-
enabled for the following day.

Alternatively if either the set time or set alarm inputs are con-
nected momentarily to a logical ‘0’ after the first minute of alarm,
the alarm logic will be re-triggered for the next day.

The alarm tone is anominal 1 KHz square wave chopped by a1 Hz
square wave.

Frequency Set

An external resistor to Ve and external capacitor to Vy are used to

control the frequency of the oscillator. These values should be
selected to ensure appropriate 4 KHz oscillation.
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® Fig.1
R Typical Values for 4KHz:

R=680K | -
0sc C - 2200pF ]}; for Ve =15V

IN.

c

Iy

Figure 3 shows frequency vs. capacitance and resistance for
nominal supply voltage.

Figure 4 gives a guide to componen