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C/CF-S80 SERIES
C/CF-S90 SERIES
C/CF-680 SERIES

Display Calculator Circuits

FEATURES

GENERAL INFORMATION

NOTE
All Display Calculator circuits offered by General Instrument
(except C-6XXD and C-16XXD series) have identical pin functions
on all pins except pins 5, 9, 10 and 11. These pins are utilized for
the distinctive functions of each calculator circuit model as
described on the following pages of this section

• Printed circuit board compatibility of circuits.
• I Direct segment drive for LED displays (C-XXX)
• Direct fluorescent display drive (CF-XXX)
• Direct segment and digit drive for LED display (C-6XXD and

C-16XXD)
• 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

DESCRIPTION
General Instrument's broad line of display calculator circuits. the
C/CF-SOO Series and the C/CF-600 Series, consists of pin-for-pin
compatible circuits (except C-6XXD and C-16XXD 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 required.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

SEGMENT D

SEGMENT E

SEGMENT F

SEGMENT G

SEE NOTE BELOW

KP

KO

KN

SEE NOTE BELOW

SEE NOTE BELOW

SEE NOTE BELOW

vGG

OSC IN

OSCILLATOR ENABLE

SEGMENT C

SEGMENT 8

SEGMENT A

DECIMAL POINT

DIGIT 1 OVERFLOW

DIGIT 2 M.S.D

0lGIT3

DIGIT 4

DIGIT 5

0lGIT6

DIGIT 7

DIGIT 8

DIGIT 9 LSD

V 55

9Y 9Y LED 15Y
FUNCTION DESCRIPTION 9Y LED FLUOR. DIRECT DRIYE FLUOR. 15Y LED

B blGIT 4 functions and percent key. C-683 CF-683 C-683D C-1683D CF-583 C-583
BASIC 4 functions, percent key, one-key or multi-key memory. C-685 CF-685 C-685D C-1685D CF-585 C-585

4 functions, percent key, x2
, ",IX, 1/x, +/-, one-key or multi-key CF-687 C-687D C-1687D CF-589 C-589

B DIGIT memory, choice of 20 to 29 keys.
ALGEBRA 4 functions, percent key, x2, IX. 1/x, +/-, one-key or multi-key memory

brackets, inch-centimeter conversion, choice of 24 to 30 keys. CF-689 C-689D C-1689D CF-689HV -
4 functions and percent key. CF-593 C-593

9 DIGIT 4 functions, percent key, one-key memory. CF·594 C-594BASIC
4 functions, percent key, multi-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-596logs, 1/x, ex, memory exchange, degrees and radians, exponent range:"!: 99, choice of 19 to 35 keys.

9 DIGIT All the above plus: 0 to 1099 degree trig range, log10, yX, extended digit accuracy of transcendentals,
SCIENTIFIC choice of 21 to 38 keys. CF-598 C-598

All the above plus: two levels of parenthesis, x2, %, +/-, choice of 24 to 41 keys. CF·599 C-599
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9 Digit / 18 Function Scientific Calculator Circuits

FEATURES

NOTE:
The oscillator is enabled by connecting a 470K ±10% resistor from
VaGI to pin 14.

• 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, sino', coso" tan-', In x,

e', 10glO and 10').
• Convenience functions hIX, llx, y').
• A separate memory register (refer to the description at the

beginning of this section).
• Trigonometric functions are performed in degrees or radians

(switch selectable).
• 7T key to display the value of 7T.

• Left-justified entry and result.
• User option for single or dual function key operation.
• C-598: direct LED segment drive.

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

DESCRIPTION

PIN CONFIGURATION
28 LEAD DUAL IN LINE

SEGMENT 0
SEGMENT E

SEGMENT F

SEGMENTG

LOW BATTERY INPUT

KP

KO

KN

KB

KA

RAD/DEG

vGG

esc IN

OSCILLATOR ENABLE

SEGMENTC

SEGMENTS

SEGMENT A

DECIMAL POINT

DIGIT 1 OVERFLOW

DIGIT 2 M.S.O.

DIGIT3
0lGIT4

DIGITS

DIGIT 6

DIGIT 7

DIGIT8

DIGIT 91.S.D.

Vss

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: 10glO, 10' and Y'. Single or dual function key operation
is optional with keyboard configurations of from 21 to 38 keys.

DISPLAY KEY MATRIX
SINGLE FUNCTION KEYS

K O

KB

KA

D-9

D-9

D-8

D-8

DEGREES

VSS~S-~~Il

0·7

f-----f--+--f-----+--i..... Kp

f-------------4~Kp

0-5 0-6D-4D-3D-2

0-1 0-2 0-3 0-4 0-5 0-6 0-7

Note: Diodes used only for CF-598.

DUAL FUNCTION KEYS

D-'

D9DBD7

SIGN OF MAGNITUDE
EXPONENT OF

EXPONENT,

D6

B DIGIT
NUMBER,

D5D4

5 DIGIT
MANTISSA,

D3D2

DI D2 D3 D4 D5 D6 D7 DB D9

M
E

DISPLAY FONT N L M
E 0
G w I F

E N
S B R M
I A R U 0
G T 0 S D

0 3 4 5 6 8 9 N T R E E

0 I 2 3 L.{ 5 5. 7 B 9 LE F

SCIENTIFIC NOTATION

NORMAL MODE

SIGN OR
SYMBOL

SIGN OR
SYMBOL

DI

8-14



l!lL-__C_-_S_99 C_F_-S_9_9__

9 Digit / 21 Function Scientific Calculator Circuits

FEATURES

NOTE:
The oscillator is enabled by connecting a 150K ± I 0% resistor from
VaG to pin 14.

• 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, +).
• Percent (add-on and discount)
• Transcendental functions (sin, cos, tan, sino', coso" tan-', In x,

e', 10glO and 10').
• Convenience functions (,)X, 'Ix, y', x', +1-).
• 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).
• .". 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.

PIN CONFIGURATION
28 LEAD DUAL IN LINE

SEGMENT 0

SEGMENT E

SEGMENT F

SEGMENT G

TEST INPUT

KP

KO

KN

KB

KA

RAD/DEG

VGG

ase IN

OSCILLATOR ENABLE

SEGMENT C

SEGMENT B

SEGMENT A

DECIMAL POINT

DIGIT 1 OVERFLOW

DIGIT 2 M.S.D

DIGIT3

D1GIT4

DIGIT 5

DIGIT 6

DIGIT 7

DIGITS

DIGIT 9 L.SD

Vss

DESCRIPTION

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

operations are identical to the C/CF-598 with the addition of two
levels of parentheses and three functions: x', % and +1-. Single or
dual function key operation is optional with keyboard configura­
tions of from 24 to 41 keys.

DISPLAY

I0-90-.
DEGREES

vss---- TO
RADIANS PIN Il

0·70-60-50-40-30-20-'

KEY MATRIX
SINGLE FUNCTION KEYS

DUAL FUNCTION KEYS

09De0706

SIGN OF MAGNITUDE
EXPONENT OF

EXPONENT,

e DIGIT
NUMBER,

0504

5 DIGIT
MANTISSA,

0302

SCIENTIFIC NOTATION

NORMAL MODE

01

SIGN OR
SYMBOL

01

SIGN OR
SYMBOL

o I 2 3 I..f 5 5. 7 B 9

DISPLAY FONT

Note: Diodes used on Iy for CF-599,

0-9D-B0-6 0-70-4 0-50-30-20-1

M
E
M

8 IR E NA
C R M
K R U 0
E 0 S 0
T R E E

E F

N
E
G

S
I
G

6 7 8 9 N3 4o

8-15



iii C-680D Series
C-1680D Series

CF-687
CF-689
CF-689HV

8 Digit Direct Drive Algebra Calculator Circuits

NOTE
The oscillator is enabled by connecting a 150K±1Q%
resistor from VGG 10 pin 18

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

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/1683D: 5 Function
• Basic four arithmetic functions (+, -, x, +).
• Percent (add-on and discount).

C-685D/1685D: 5 Function with Memory
• Basic four arithmetic functions (+, -, x, +).
• Percent (add-on and discount).
• One-key or multi-key memory function (refer to the

description at the beginning of this section).

C-687D/1687D: 11 Function with Memory
• Basic four arithmetic functions (+, -, X. +).
• Percent (add-on and discount).
• One-key or multi-key memory function (refer to the

description at the beginning of this section).
• Convenience functions (x 2, vX' 1/x, +/-, x-y exchange)
• n key to display the value of n.
• User option for single or dual function key operation.

C-689D/1689D: 13 Function with Memory
• 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 fluorescent display drive.

Digit 8 L.S.D

NC

SN

Decimal Point

Segment G

Segment F

Segment E

Segment D

Segment C

Segment B

Segment A

KP

KO

KN

Digit 7

Digit 6

Digit 5

Digit 4

Digit 3

Digit 2

Digit 1 M.S.D

VGG

ase IN
NC

Oscillator Enable

NC

KA

Vss

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.

DISPLAY

8 DIGIT DISPLAY

KEY MATRIX (C-689D/1689D shown)

SINGLE FUNCTION KEYS

~------------------

DI D2 D3 D4 D5 D6 D7 D8

DISPLAY FONT DUAL FUNCTION KEYS

N
E
G

5
I
G

0 2 3 4 5 6 7 8 9 N

0 I [3 3 L.f 5 5. 7 B 51

56 se so s, SG De SN
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Printer Calculator Circuits
FEATURES DESCRIPTION

5 functions (+, -, X, +, %)
Chain calculations.
Repeat add/subtract.
Automatic underflow and reverse underflow.
Non-add (#)/date key.
Memory non-zero indicators.
Overflow indication.
Automatic constant in multiply or divide.
Right-justified entries and results.
Leading zero suppression.
2 key rollover operation.
Internal oscillator and power-on clear.

The C-700 Series is a growing family of circuits for the printing
calculator manufacturer which provide the capability for a broad­
based, multi-feature business calculator product offering. The C­
700 Series currently includes three different calcuiator circuits
(the C-717X, C-718 and C-1720) and a printer-display interface
circuit (C-719), each described on the following pages of this
section.

PART
FUNCTION DESCRIPTION NUMBER PACKAGE FEATURES

Basic 4 functions and percent, automatic Accumulator and Grand Total
constant in mUltiply and divide, repeat add/sub- C-717X Memories.
tract, decimal select mode, memory-in-use

40 DIP
indicator, rounding options, non-add (#) date

12 DIGIT key, and other features. Interfaces with the Seiko Accumulator, item counter. and
C-71SPRINTING Model 310 impact printer. four-key independent memory.

All features described above, except interfaces
C-1720 40 DIP

Accumulator, item counter, and
with seiko Model 320 impact printer. four-key independent memory.

PRINTER-
Adds displaycapability to the C-717X, C-718 and For both LED and fluorescent

DISPLAY C-719 28 DIP
INTERFACE

C-1720 printing calculator circuits. displays.

IMPACT PRINTER SYSTEM DIAGRAM

vooo--......__
PRINT END

C-717X1e-718/C-1720

C-1720 INTERFACE~

WITH MODEL 320

COLUMNS 1,2,4-18

DISPLAY DATA 1,2,4,8

Vss

voo
C-719

SEIKO
MODEL 310·

PRINTER

DISPLAY LOAD

DISPLAvlsVNQ .

MOTOR

COLOR

!COLUMN & DISPLAV DATA

TIMING

MEM.
LED

SOpF

ACC.
LED

Voo

01-06
(C-7l8. C-1720)

Dl·D~(C-7l7X)

SWITCHI
DIODE!

JUMPER
MATRIX

KEVBOARO
MATRIX

VOD.'" -14V to -18V

8-17



l!lL- C
_-
7
_
17

_
X

_

12 Digit / 5 Function Impact Printer Calculator Circuit
with Accumulator and Grand Total Memory

FEATURES

• 12 digit printout plus 2 full right-hand justified audit
trail columns.

• Automatic accumulating memory (stores group totals).
• Grand total memory.
• Selectable memory modes: normal (last entry printed);

(running subtotal printed); GT (grand total memory access).
• FUlly arithmetic operation.
• Decimal select modes: full floating; fixed point (0-6);

add mode (with hardwired secondary add mode option for
quantity x dollars).

• Rounding options (truncate, 5/4 round off, 1/0 round up).
• Multistage keyboard buffer stores up to B keyed entries

to allow uninterrupted operation during print.
• Printer and display capability (with the C-719 interface chip).
• All other features listed on the General Information page.

DESCRIPTION

The C-717X is a single MOS/LSI circuit containing all the logic
functions required to implement a five-function, two memory
general purpose business calculator using a Seiko Model 310
impact printer. The C-717X additionally provides signals for use
with the C-719 printer-display interface chip. This allows the
addition of a 12-digit fluorescent or LED display to the basic
printer.

PIN CONFIGURATION

40 LEAD DUAL IN LINE

VsS(GNO)

K3

K'
K5

Vao (-15V)

Column 5

Column 4

Column 2

Column 1

Timing

Print End

Motor

Color

Column 16

01

02

N.C

03

0'
05

K2

K1

Column 6

Column 7

Column 8/Display Data'

Column 9/Display Dala 4

Column 10/0isplay Data 8

Column 11iOispiay Dala 2

Oscillator/Clock Input

Mem. LED

Ace. LED

Column 12

Column 13

Column 14

Column 15

Display Load

Display Sync

SS2

SS3
SS1

KEYBOARD SWITCH MATRIX STATIC SWITCH MATRIX

01 02 03 04 05

SS1 decIMAL SELEbT see BELO~

01 02 D3 04 05
ADD PAINTER

SS2 MODe ON/OFF
OPTION

0 DT PAPER ROUND
SS3 MODE MODe ADVANCE

TRUNCATE
D"

K1 a 5 00 -
• -

DECIMAL SELECT CHART

K2 1 6 000 + % The decimal select switch is a four-pole switch with en-
coded outputs during 01 thru 04 strobe periods. In the

K3 2 7 =+ *
chart below, a '1' denotes a switch closure.

-
DECIMAL

01 02 03 0'POSITION

K4 3 8 - - X 0 + 1 1 0 1-
F 1 0 0 1

# 0 1 0 0 0
K5 4 9 DATE C/CE 1 0 1 0 0

2 1 1 0 0
3 0 0 1 0
4 1 0 1 0
5 0 1 1 0
6 1 1 1 0

8-18



1!rIL.- C
_-

7
_
1
_
8

_

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

FEATURES

• 12 digit printout pius 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 -, uniVprice 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 results in

chain operation.
• Multistage keyboard buffer stores up to 6 keyed entries

to allow uninterrupted operation during print.
• 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 calculator with an accumulator, item counter and four­
key independent memory. The C-718 has been designed to
operate with a Seiko Model 320 16 column impact printer. When
used with the C-719 printer-display interface, the C-1720 also
provides a 12-digit display capability, using either fluorescent or
LED displays.

PIN CONFIGURATION
40 LEAD DUAL IN LINE

Vss(GNDI

K3

K4

K5

voo (-15V)

Column 5
Column ..

Column 2

Column 1
Timing

Print End

Motor
Color

Column 16

0'
06
02

03
D4
05

K2
Kl
Column 6

Column 7

Column 81Display Data 1

Column 91Display Data ..

Column lO/Dlaplay Data 8

Column 1110isplay Data 2

Oscillator/Clock Input

Mem. LED

Ace. LED

Column 12

Column 13

Column 14

Column 15

Display Load

Display Sync

SS3
552
55'

KEYBOARD SWITCH MATRIX STATIC SWITCH MATRIX

01 02 03 04 05 06

01 02 03 04 05 06 SS1 I PAPER
TRUNCATE 5/. PRINTER

ADVANCE 1/0 ON/OFF

SS2 EXT

K1
P,O,C

0 5 00 N - C/CE DECiMAL SELEr - SEE BErW-
SS3

K2 1 6 + % M+.
DECIMAL SELECTION

K3 2 7 =+ - * M- D4

i11fft}103

02

K4 3 8 =- X 0 M*

K5 4 9
#

CA MO
0'6

DATE 0 , 2 3 • 5 6 + FLOAT

SS3 ~ I ~ I ~ r ! ! ?
5S2

I
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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 automam; 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 results in

chain operation.
• Multistage keyboard buller stores up to 6 keyed entries

to allow uninterrupted operation during print.
• Display capability (with the C-719 interface chip).
• All other features listed on the General Information page.

DESCRIPTION
The C-1720 is a single MOS/LSI circuit containing all the logic
functions required to implement a five-function general purpose
consumer calculator with an accumulator, item counter and four­
key independent memory. The C-1720 has been designed to
operate with a Seiko Model 320 16 column impact printer. When
used with the C-719 printer-display interface, the C-1720 also
provides a 12-digit display capability, using either fluorescent or
LED displays.

PIN CONFIGURATION
40 LEAD DUAL IN LINE

Vss(GNO)

K'
K'
K5

Yeo (-15V)

ColumnS

Column 4

Column 2
Column 1

Timing

Print End

Motor

Color

Column 16

D'
06
D2

D'
D4

D5,

K2

K'
Column 6
Column 7

Column 81Dtsplay Data 1

Column 910iaplay Data 4

Column 101Dlapiay D8ta 8

Column 11/Dlsplay Data 2

OIeillator/Clock Input

Mem. LED
. Ace. LED

Column 12

Column 13

Column 14

Column 15
OIsptey Load

Display Sync

SS3
sS2
55'

KEYBOARD SWITCH MATRIX STATIC SWITCH MATRIX

01 02 03 04 05 06

01 02 03 04 05 06 SS1 I PAPER
TRUNCATE '14 PRINTER

ADVANCE 1/0 ON/OFF

SS2 EXT
P.O.C.

K1 0 5 00 N - C/CE DECrAL SELEr .SEE SErw-
SS3

K2 1 6 + % M+.
DECIMAL SELECTION

K3 2 7 =+ - * M- D'

ffttif}JD.

D2

K4 3 8 - - X 0 M*-

K5 4 9
#

CA MO
D'b

DATE 0 , 2 • • 5 8 . FLOAT

SS3 ! I ! I ! r ! ! f
552

8-20
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Printer-Display Interface Circuit

FEATURES

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

PIN CONFIGURATION

28 LEAD DUAL IN LINE

DESCRIPTION

The C-719 is a single MOS/LSI circuit designed to add a 12 digit
display capability to General Instrument's C-717X and C-718
printer calculator circuits. Data from the printer calculator chips
is transferred to the C-719 interface chip serially and re­
formulated to drive seven segment muitiplexed common cathode
displays.

The segment and digit outputs of the C-719 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-719 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.

SYSTEM DIAGRAM

Vss(GND)

Display Sync

Display Data 1
Display Data 2

O"lsplay Data 4

Display Data 8

Segment DP

Segment A

Segment B

SegmentC

Segment 0

Segment E

Segment F

Segment G

Voo (-15V)

Display Load

Digit 1

Digit 2

Digit 3

Digit 4

Digit 5

Digjt 6

Digit 7

Digit 8

Digit 9

Digit 10

Digit 11

Digit 12

FLUORESCENT DISPLAY

DIGITS SEGMENTS
1 2 3 4 5 6 7 8 9 10 11 12 G F E D C B A DP

II I I I I
28 15

C"719

1 14

- '" .. <Xl I lIl-a 0 « « .. «« z .... .... .... ....
0 > « « « «
...J en a a c a
> > > > > >
::5 ::5 « ::5 ::5 «

...J ...J
Q. Q. Q. Q. Q. Q.en 0

~
en en en en en

15 ~ 15 15 15 15 15
COLUMN 8 ,
COLUMN 9

~

COLUMN 10
~ TO

PRINTER

COLUMN 11

25 5 1 24 36 33 35 34

C-717X OR C-718 Note: Discrete pull-up
resistors for the display
are not shown.

I




