





























































































































































































































































































































GENERAL

INSTRUMENT

ADVANCE
OCTOBER, 1967

MEM 3064-28B

Note: Ali dimensions in inches.

DESCRIPTION -
The Dual 64-Bit Serial Accumulator consists of two
64-bit dynamic shift registers plus logic for loading e a
or recirculating information within each circuit. The SToRE A7
device is constructed on two monolithic chips utilizing REGISTER o 28
MTOS (Metal-Thick-Oxide-Silicon) P-channel enhance-
ment mode transistors. weuT Al
The dual accumulator operates at frequencies from o ors
10 kHz to 2 MHz. Each individual register stage dis- 1
sipates <200 uwatts during 2 MHz operation. The
power dissipation of each of these stages decreases STORE B
proportionally with frequency. Both data and data out- pr— ouTPUT 28
puts are available, each of these output stages dis- [ ouTPUT 18
sipates <12 mW at 2 MHz into a 12 picofarad load.
INPUT B—
One accumulator circuit can drive directly into another
without the addition of any external components.
LOGIC DIAGRAM
24 LEAD FLAT PACK TERMINALS
INDEX POINT
098] [ 08 P/N  FUNCTION P/N  FUNCTION
.095 .045 027
185 _ -8 o8 TI[7/ /TINGE “poiwT
145 0225 1 Ground 13 No Connection
285 —|— ] ﬁ s 2 No Connection 14 ¢ 2B
248 1+ |——|——72 |1’242f322 019 L. o t 2 (Data B
208 | - [—=—=° 2= [0 3 No Connection 15 utput 2 (Data B)
.-|_5 E —e———15 20— -
! ——s Y A— 4 $3A 16  ¢4B
T T eE=— 360 5 1A 17 InputB
.205 t— | ———8 17— . .
o8 195 —e———]9 l6p——— 6 Store A 18 Output 1 (Data B)
'2"5 }_J_ || —e———{1011_12; 13 1415}———my
245 O D | [r_F , 7 No Connection 19 ¢ 2A
485 | | | Lozs ' 8 ¢ 3B 20 Output 2 (Data A)
Jos | | 055 045 T || [T 045 9 ¢ 1B 21 ¢ 4A
095 .045 .0275 .0275
o710 0225 0225 006 10 Store B 22 Input A
0304 0033 11 No Connection 23 Output 1 (Data A)
‘%(3)—55- 275 200 L 12 No Connection 24 No Connection
’ 240 TYP




MAXIMUM RATINGS

Clock Voltages (¢, ¢5, 3, D4)... ... ... —30V to +0.3V
Data Input & Store Voltages..............................._. SUTRRTR —30V to +0.3V
Storage Temperature. ... ... —55°C to +150°C
Operating Temperature Range.................................. —55°C to +85°C

ELECTRICAL CHARACTERISTICS (Each Accumulator)
Standard Conditions (unless otherwise specified)
Load = 10M@ and 12pF, T, = —=55°C to +85°C

Characteristic Min | Typ Max | Units Conditions

Clock Repetition Rate .01 —_ 2.0 MHz
Clock Pulse Width (¢, & ¢5) 100 | — | — | ns | &LALURE
Clock Pulse Width (4, & #,) 200 | — | — | ns | @ ALYt
Clock Logic Levels

Logic “0” +03 | — —1.0 | Volt

Logic ‘1" —24 — —27 | Volts
Data & Store Input Levels

Logic 1" —10 — —24 | Volts

Logic ‘0" 0 — —2.0 | Volts
Data Input Pulse Width 100 —_— — nS g?gﬁgﬁgggﬁmp
Store Pulse Width 200 — — nS g?glagaggglt“
Clock Input Capacity

¢|y ¢37 ¢4 _ — 10 pF

#, — — 10 pF Plus Output Capacitive Load
Data & Store Input Capacity — — 2.0 pF

Input Leakage To Ground

(Clock Input Terminals) - — 100 pA | Viy= =27V

Input Leakage To Ground _
(Data & Store Terminals) - - 5.0 nA Vi = —20V
Output Logic Levels*
Logic ‘0" 0 —_ —2.0 | Volts | Stable During t.,
Logic ‘1" —11 — —24 | Volts | Stable During t.

*A resistive load to ground will have the effect of discharging the output level (Logic ““1”") to ground with a
time constant equivalent to the RC time constant of the external load.




FIGURE 1.

o : al Ib
¢| | \ '
-V,
| c| |d
0 || el ¢
#2 I \ /
=V,
°l ql |h
MINIMUM CLOCK REQUIREMENTS Il Ik il Ik
MINIMUM MAXIMUM 0‘
CHARACTERISTIC SYMBOL VALUE (nS) VALUE (uS) ¢3 ‘
¢ Pulse Width tcd 100 -Ve
¢ Pulse Width tim 100 | Im ( im
¢3 Pulse Width tgh 200
¢: Pulse Width trs 200 1.0 [0} 'n lp n ‘ Ip
Sampling Width 1 tbh 100 Ba f
Sampling Width 2 tks 100 |
¢+ — ¢ Overlap tpa 0 -Ve 1l s r\ (s
¢2 — ¢ Overlap tfj 0 l
¢ — ¢4 Overlap tfn 0 1.0 |
¢+ — ¢z Overlap tpe [0]
¢: Precharge Time trm 100 DATA INPUT l ///////%
¢ Precharge Time tgd 100 | m P
I
I
STORE INPUT |
| S r
OUTPUTS : [——-——— 64 BIT DELAY ‘—’t%///////

m P

Designations ¢, ¢z, ¢3, ¢+ on this data sheet are arbitrary and may be rearranged to correspond with
designations on other MTOS data sheets. The relative timing however must be maintained as shown.

TYPICAL MEM 3064-2B INTERCONNECTION DIAGRAM

STORE A
INPUT

STORE B
INPUT

DATA A DATA B
172 MEM 306;4-28 1”2 r?gmpz,oe)tt-za 5
CHIP A B DATA
NPUT A ¢ DATA AL DATA 8
TYPICAL INTERFACE CIRCUIT
— TTL/DTL
-
STORE —) DATA : ‘ TTL B+ 3—>
V2 MEM 3064-28| —— 1]

INPUT —]

R2

8.2K

-24 TO -27VOLTS

TTL/DOTL

r"L"TTL B+T—‘}

J %
Ri
8.2K

-24 TO -27VOLTS




SCHEMATIC DIAGRAM MEM 3064-2B (CHIP A OR B)

BITS

I—-BIT #27 |‘3 Tl-liRU SI-] ,—BIT #62-—l

81 OUTPUT |
L DRIVERS )
g2
g3
ga _ T L_ 1L L
2 GATE 4 GATE | GATE ‘ 3 GATE
g2 ga g1 g3
OUTPUT OUTPUT OUTPUT OUTPUT
5 —
INPUT INPUT g2 g4
g2 g4 INPUT INPUT INPUT INPUT
o o o o
@3
PRECHARGE TIME @2 PRECHARGE TIME @4 PRECHARGE TIME @1 PRECHARGE TIME @3
SAMPLING TIME @2 SAMPLING TIME 34 SAMPLING TIME @2 @1 SAMPLING TIME @4 33

Printed in U.S.A.
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GENERAL

INSTRUMENT

ADVANCE
NOVEMBER, 1967

MEM-5014

DESCRIPTION

The MEM 5014 is a Monolithic MTOS Integrated Circuit
containing 275 active components. It performs all the
logic and analog switching functions for 10-bit suc-
cessive approximation analog-to-digital conversion. In
addition, it operates in two other major modes — as
a 10-bit digital-to-analog converter or a 10-channel
analog multiplexer.

FEATURES

® Contains all logic and ladder drivers for 10-bit suc-
cessive approximation analog-to-digital conversion
mode

o 10-bit digital-to-analog converter mode

e 10-channel current multiplexer mode

® DC to 200 kHz serial bit rate

® Monolithic construction

As an analog-to-digital converter, the MEM 5014 is
used in conjunction with an external precision ladder
network and voltage comparator. This mode provides
both serial and parallel binary outputs.

The MEM 5014 is packaged in a 40 lead hermetically
sealed in-line package whch can be soldered to a
printed circuit board or used with a 40 pin socket.

@ Zener network protection on all inputs

® High noise immunity (1 Volt Minimum)

® Serial and Parallel data outputs

® Low power consumption (135 mW)

® 40 lead plug-in package

® Compatible with General Instrument logic family and
multiplexer systems

MEM 5014 SIMPLIFIED BLOCK DIAGRAM

PARALLEL OUTPUTS
1

‘mse LsB"
A
I A O e —
| I
| SPDT_MTOS SWITCHES < i REE |
| 2 O O O O N O O
seriaL | DATA HOLDING REGISTER |
SotPur <+ 0 0 0 Y RO
COMPARATOR | SET/RESET GATING LOGIC — TRANSFER *
RETURN | — O 2 O 0
TIME INPUT i TIMING REGISTER  }——> TIME OUTPUT
DC START — |
AC START — l }
2 RESET
¢T %Cé%%'( 9¢Trd'-l‘ SYNC CKT ——'—)‘ SYNC OuT
! !
.- - 2

% CONTENTS OF TIME TO DATA REGISTER




MAXIMUM RATINGS

Input Voltages ... ... —-30V

Drain Voltage (Vo). ... —30V

Reference Voltages (Vreel, VRer2) .. o —-30V

Storage Temperature ... —55°C to +150°C
Operating Temperature ... —55°C to +85°C

NOTE: A voltage which is more positive than .3 volts with respect to the ground terminal
should not be applied to any pin.

ELECTRICAL CHARACTERISTICS

Voo (Supply Voltage) = —27V = 1V, R, = 1.0 Mg, C_. = 10 pF, T, = —55°C to +85°C
(unless otherwise specified)

Characteristic Min Typ Max | Units Conditions

Logic Inputs '

Logic “‘0” 0 — —2.0 | Volts |Vpp = —27V

Logic ‘1" —-10 -12 |-30 Volts [Vpp = —27V
Clock

Amplitude —-10 -12 |[-30 Volts

Width 10 | — 10 uS

Frequency DC — 200 kHz
Input Leakage — —_— 5.0 pA [Vin = —20V

Logic Outputs
Except Parallel Data Outputs

Logic “0" 0 -0.5 | —1.0 | Volt
Logic ‘1" —-11 —-12 — Volts
Logic ‘1" -10 —_ — Volts | R, = 68KQ
Rise Ti
(;;ggiti\'/rg?ransition) — 1.0 — S |10% to 90%, C. =40 pF
Fall Time
(nega"tive transition) — 30| — pS |10% to 90%, C. = 40 pF
Parallel Data Logic Level
Logic ‘0" — Vieri — Volts [0 < Vgl < —10V
: R. =2 Mo
LOgiC A — Vrer _ Volts |0 < Vge2 £ —10V
R[_ = 2 MQ
Rise Time — 10| — uS |10% to 90%
C.=100pF
Fall Time — 30, — uS 110% to 90%
C.=100pF
Ladder Switches
MSB RD(ON] 450 560 600 Ohms VDD = "‘27\/, VREF = —5.,0V
T,\ == 2500
2nd MSB Rpon 500 | 1000 [1100 Ohms \T/DD =2g2(7:V, Vegr = —5.0V
A —_ (o]
3rd MSB thru LSB 800 | 1100 (1400 Ohms| Vo = —2(7:V, Vege = —5.0V
A= 250
Individual Switch Leakage — 0.1 5.0 nNA | Ve = —10V, T, = 25°C
Ref Line Leakage — 0.5 15 nA | Ve = —10V, T, =25°C
Roon) Temp. Coefficient — 03| — [|%/°C
Roiony Temp. Coefficient Tracking — 03 — |%/°C
Supply Current Drain — 50| — mA |Vpp = —27V
Network Dissipation — 135 —_ mW { Vpp = —27V

(2)




PACKAGE — 40 LEAD PLUG-IN

fa- N =
fr— H - M
J _:FQ.' L -.l ~ SYMBOL INCHES
| I -:f-:?-:l.o.:'_l_:m :'3 ‘17 B :685 :695
0 ?7 ?30 % %52 ?3'3'?14 i Irp S 2 o0
r _?6- ‘?Zj"_‘-?i‘f?ﬁ * M ? l D .609 .620
A c E '?' '?' . '?i{?m - E 365 385
Gl L EE ] e b e am
] -—LK -?-;%‘G T -:57- :'-8 H .264 REF.
—l-——' -?- _?- l’?ﬁ'?s '?3'3'3'9 3 031 075
r— NIRRT 'z%;H k| o | e
8 S— ’ L 0475 .0525
/ - F ’_J M 095 .105
SEP{I;‘I“(E;— INDEX POINT 0 ! N .195 .205
B P 295 .305
BOTTOM VIEW
TERMINALS
P/N  FUNCTION P/N  FUNCTION
1 No Connection 21 9th Stage Output
2 20 Switch 22  (Connect to Ground)
3 21 Switch 23  Serial Output
4 23 Switch 24  (Connect to Vip)
5 24 Switch 25  Vpp
6 26 Switch 26 Reference 1
7 27 Switch 27 22 Switch
8  No Connection 28 25 Switch
9  Reference 2 29 28 Switch
10 Data Preset 30 29 Switch
11 (Connect to Ground) 31 Data Reset
12  Time Input 32 (Connect to Pin 39)
13 No Connection 33  Time Preset
14  Comparator Return 34  Time Reset
15  @; (Time Clock) 35  AC Start
16 DC Start 36 No Connection
17 Sync. Output 37  8/10 Control
18  No Connection 38  Ground
19  Time Output 39  Transfer
20 No Connection 40 No Connection

(3




TYPICAL CONNECTIONS — A/D MODE

LADDER NETWORK

ANALOG 50K 50K 50K 100K
INPUT > —< P - AW - - - - L
%&é """ 00K - 100K
VOLTAGE
COMPARATOR MSB PARALLEL
i I e el il el il It _—“—>OUTPUTS

OO~ O O W g  N~NMAN
EXCURSION LIMITS—#= o N Y «~ 21 r———>9T“ STAGE OUTPUT
-30V TO GROUND 9 24—
15 25 > Vpp (-27V)
14 MEM 5014 32
19 _ 39 L_ 8 BIT OPERATION
TIME OUTPUTI
35 37| _;LIO BIT OPERATION
* _ — 23 -0 SERIAL OUTPUT
e~ RO YF MmNl
Ty
START ||, -
END OF
CONVERSION
TYPICAL WAVEFORMS — A/D MODE
i I 2 3 4 s 6 T 8 9 10 I 12 I3
crock |['] U U U U u Uy uuu
I
D.C. START** | I
[
END
conveamou —L+—Jl-—J L J
M.S.B. 2° SWITCH | -
e — | o
2% swiTeH | JI<T - T
| - . —_——
22 SWITCH | L T
|
2! switcH | 1
|
208WITCH | L_if
|
9TH STAGE | 1 [
|
TIME OUTPUT | L
| MSB LSB MSB
seriAL ouT |[ o ol[ol]o 1 t Jol o ol JolUol

| 29 28 27 26 25 24 23 22 ol R0
START

NOTE: ON EARLY UNITS, SERIAL OUTPUT MAY BE INVERTED FROM THAT SHOWN.

*Pin 16 should be pulsed negative to start A/D convertor and then held at ground.

**Converter will run continuously if DC START is held at ground and will always determine
. the MSB output on the first clock cycle after a positive transition of DC START.
For single conversion operation on external command, remove the jumper between
pins 19 & 35, apply command to DC START, and ground pin 35.

(4)




TYPICAL CONNECTIONS — D/A CONVERTER MODE

LADDER NETWORK

ANALOG 100K
OUTPUT L
100K
MSB 'LSB PARALLEL
g i i i il e OUTPUTS
8 g ~ O 8 0 < (f:l N >
V REF —>9 4
Vpp (-27V)
SHIFT CLOCK —>{I5 zsk 0o
_TE—-—M MEM 50]4 32 j—é-TRANSFER
DATA RESET —>{ 3| 39
SERIAL INPUT—>12 MmN OO o ~
MA N - M M M

TYPICAL WAVEFORMS — D/A CONVERTER MODE

NEW WORD ——NEXT WORD
DATA AT ol LSB [ MSB LSB
P
SERIAL INPUT Ij M [‘7 1T 1]
' Td
SHIFT CLOCK owt-u——f F 1 1]
' .
DATA RESET O S
: U
[/
TRANSFER 0 -~
: u
OLD VALUE Sip
ANALOG OUTPUT - F
NEW_VALUE

Td =200nS (MIN)

(5




TYPICAL CONNECTIONS — CURRENT MODE MULTIPLEXER

INPUT CHANNELS

30 €—CHANNEL IT

MULTIPLEXED ' 14
OUTPUT €———{9 24
o

ADVANCE ——— {15 M EM 50'4 32 >Vpp (-27V)

39t
E%QCEEO_{ ;95 37 O 8 BIT OPERATION

£

START =

*Pin 16 should be pulsed negative to start the mulfiplexer and then held at ground.

| TYPICAL WAVEFORMS — MULTIPLEXER MODE

10 BIT OPERATION

ADVANCE © |'| |2[ 7/ |_9_] Tf_]
I
END OF CYCLE ? 1/ | -[_“—
MULTIPLEXED | CHANNEL | CHANNELS — cpaAnNEL | CHANNEL | CHANNEL
OUTPUT ==t u jeran

(6)




MEM 5014 LOGIC DIAGRAM

/ TO LADDER NETWORK \
(30)Tmse (zs)T (4)T (3»)1> (Z)TLSB
(26)REF 1 | anaLoG ANALOG | T T TTTTT ANALOG ANALOG ANALOG
(9) REF #20———9 SWITCH SWITCH | _ _ _ _ _ _ ___ SWITCH
(39) -
TRANSFERO4p————o | o
s T 5 FIVE | H s
IDENTICAL
I:g‘& o R_0© R STAGE 0 0 R 0
RESET
patA o1 ) r—a——————— e
PRESET © o
(10) ( ( (
r_ g
__________ - L ¢
(14) y
COMPARATOR VAL SERIAL o CONTROL
RETURN 51 OUTPUT 37)
¢T-1 (23)
T R_0 |
INPGT |
S 4
(2) s s M. TH s IH s
FOUR
>R 0 R (o] R 0 [|DENT|CAL] R (o] R (o] ’—)R o]
B3 T T smer | T LsTaces T T T
PRESET :D
] S — —
RESET :
(34) &t
9™ STAGE
OUTPUT
2N
(35) ——
AC START ‘
2
T L
¢T ¢T
{TIME CLOCK) #r DC START
115) )
$r TIME
QUTPUT

(7)

(19)




AREA HEADQUARTERS

General Instrument Corporation
P.0. Box

Hicksville, New York 11802
Tel: (516) 538-8520

TWX: 510-222-2388

General Instrument Corporation
Tel: (205) 536-9671-—TWX: 510-579-2227

General Instrument Corporat:on

2600 Virginia Avenue, N.W

Washington, D.C. 20037 Suite No. 510
Tel: (202) 965-3620

Todino Engineering Sales Co.

132 New Haven Avenue, Milford, Connecticut
Tel: (203) 874-6643

(Selenium Only)

2021 Clinton Avenue, W.. Huntsville, Alahama 35805

EASTERN AREA SALES OFFICES

General Instrument Corporation

608 Ferry Blvd., P.0. Box 353, Stratford, Conn. 06497

Tel: (203) 378-2992

Component Sales Inc.
7 Church Lane, Baltimore, Md. 21208
Tel: (301) 484-3647

General Corporation

321 Northlake Boulevard

North Palm Beach, Florida 33403
Tel: (305) 842.5259

Todino Engineering Sales Co.

50 Kearney Road, Needham Heights 94, Mass.
Tel: (617) 444-7925

TWX: 617-444-2609

(Selenium Only)

General Instrument Corporation
33 Southwest Park, Westwood, Mass. 02091
Tel: (617) 329-1480

Henry Reid Associates, Inc.
530 Main Street, Fort Lee, New Jersey 07024
Tel: (201) 944-9323 (212279-2273 N.Y.)

Leff Sales Associates

5900 Westfield Avenue, Pennsauken, N.J. 08110
Tel: (609) 663-4025

TWX: 662-0054

(Selenium Only)

Leff Sales

408 York Road

Towson, Maryland 21204
Tel: (301) 823-0774

- Harries-Kerhhaw

15 Canterbury Lane East Aurora, New York 14052
Tel: (716) 652-1221
TWX: 716-486-0909

C. H. Newson Associates, Inc.
627 Bethlehem Pike, Phlladelphxa Pa. 19118
Tel: (215) 248-3377 v

AREA HEADQUARTERS

General Instrument Corporation

6054 W. Touhy Avenue, Chicago, Illinois 60648
Tel: (312) 774-7800

TWX: 910-221-3125

General Instrument Corporation
10019 W. 55th Street

Merriam, Kansas 66203

Tel: (913) 432-6822

Hamilton, Grayden, Flemmer, Inc.
Hamilton Road, Hopkins, Minnesota
Tel: (612) 941-1120

TWX: 910-576-2861

Jerry Vrbik Company

2818 “A” Avenue, N E., Cedar Rapids, lowa 52402
Tel: (319) 365-046

TWX: 319-552- 7118

CENTRAL AREA SALES OFFICES

A. J. Warner Company

4927 34th Avenue South Minneapolis, Minn. 55417
Tel: (612) 729-7371

(Selenium Only)

G & H Sales )

P.0. Box 37416, Cincinnati, Ohio 45237
Tel: (513) 761-6185

TWX: 513-577-1239

G & H Sales
24001 Southfield Road, Southfield, Michigan 48075
Tel: (313) 358-1910

G & H Sales
100 W. Main St., Fort Wayne, Indiana
Tel: (219) 744-3072

G & H Sales .
137 Lakeview Drive, Dayton 59, Ohio
Tel: (513) 433-2511

G & H Sales
13690 Fox Hill Drive
Novelty, Ohio 44072
Tel: (216) 338-1122

Ammon & Champion

P.0. Box 35263

Blanton Tower 628, Dallas, Texas 75235
Tel: (214) 357-8441

TWX: 214-899-8306

Ammon & Champion
P.0. Box 35552, Houston, Texas 77035
Tel: (713) 729- 1233
TWX: 713-571-3133

Ammon & Champion
P.0. Box 12274, Oklahoma City, Oklahoma 73112
Tel: (405) 942-8222

Ammon & Champion

P.0. Box 4682 Tulsa, Oklahoma

5500 E. Skelly Drive, Suite 7, Tulsa, Oklahoma 74114
Tel: (913) 627-7670

AREA HEADQUARTERS

General Instrument Corporation

18455 Burbank Blvd., Tarzana, California 91356
Tel: (213) 873-6500

TWX: 910-493-1243

WESTERN SALES OFFICES

General Instrument Corporation
647 Veterans Bivd., Suite No. 1
Redwood City, California 94063
Tel: (415) 365-1920

Electronic Components Sales Inc.

2340 W. Main St., Littleton, Colorado 80120
Tel: (303) 798-8481

TWX: 303-798-8114

Bill Waddell Co.

10211 N.E. 31st Place Bellevue, Washington 98004
Tel: (206) 822-9629

TWX: 206-999-1875

AREA HEADQUARTERS

General Instrument International Corporation
600 W. John Street

Hicksville, New York 11802

Tel: (516) '681-8000

Cables: Transistor Hicksville New York

General Instrument Europe
Via Turati 28, MILANO (Italy)
Tel: 654475 654978

Cable: GINEUR—Milano
Telex: GINEUR 31454

INTERNATIONAL SALES OFFICES

General Instrument France

8 Rue de Montyon, PARIS 9 (France)
Tel: 8247121

Cables: BAYELET Paris

General Instrument (U.K.) Ltd.

Cromwell House

136 Cromwell Rd., London S.W. 7 England
Tel: 01-370-5133/4

Cable: GINEUR London

General Instrument Deutschland
Sonnenbergerstrasse 64

62 Wiesbaden, Germany

Tel: (06121) 3037-50

Telex: 4/186145

CANADIAN
SALES OFFICE

General Instrument of Canada, Ltd.
151 Weber Street

Waterloo, Ontario

Tel: (519) 744-8101

TWX: 610-365-3415

Prune ' in
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ADVANCE
GENERAL ' ’ _ DECEMBER, 1967

INSTRUMENT

TO-87
DESCRIPTION
The MEM 5035 is a 2 input AY Adder constructed on a single monolithic chip utilizing
MTOS P-channel enhancement mode transistors. This element is designed to be used ::g
with the Digital Differential Analyzer Element (MEM 5021) to provide two additional _%
AY inputs, each with a scale input. These additional inputs, like the normal AY inputs 085 INDEX POINT
of the Digital Differential Analyzer Element are of the ternary type. 045
The Logic Diagram shows the internal logic blocks of the MEM 5035 2 input AY Adder d; "; A
element. The input flip-flops, one for each AY input, are set when a negative increment =3 12 ='Tj% 4l0
is detected. Carry flip-flop C,, is the less significant flip-flop, with Cx being the more ; -‘—:;: 36¢
significant flip-flop and flip-flop C.. generating a one bit delay. A partial sum of both =16 L=
incremental inputs and the Carry flip-flops is formed as shown. This partial addition _":ILO‘S :=|-—-——.(:|5
occurs one bit time before the actual addition to the Y in by the half adder. The half | 055 MAX MAX
adder then drives the output amplifier. .|os°45
The function diagram shows the connections between the MEM 5035 2 input AY adder, Al;:T”
the MEM 5021 digital differential analyzer, and the MEM 3016-2 a Dual 16 bit shift T
register. The timing diagram shows the relative timing of the various clocks to the out- | —-|3;’,? R P l:__l
put. Note, the occurance of the incremental addition is one bit time after the scale bit. T o8 7 035
The numbers in the shift registers are serial, least significant bit (LSB) first, sign bit 003 SEATING 5 oo
last negative numbers are in 2’s compliment form. For more information consult the 030

General Instrument application note entitled, “MTOS Integrated Digital Differential
Analyzer', and ‘‘Servo Adder’’.
Note: All dimensions in iriches

LOGIC BLOCK DIAGRAM OF THE MEM 5035 2-INPUT

INCREMENTED AY ADDER ELEMENT TERMINALS
SCALE NO.| ——— r rr P/N FUNCTION
avit | C20 Cab 1 #1Y Adder Add Input (A Y.+
+ CARRY [ 2 #1 Scale Input
av" z FF Losic 3 #1Y Adder Subtract Input (AY,—)
L___9 FEo| ] 4 #2 Scale Input
SIGN BIT (,:1{ 5 #2 Y Adder Subtract Input (A Y.—)
SCALE NO.2 [ 6  #2Y Adder Add Input (A Y.)
s 1‘:@- M 7 SignBit
PARTML 8  Drain Voltage (—V.)
R . S e y aReuT 9 Y Adder Output (You:)
e —R 10 Gate Voltage (—Vs)
11 Ground
m e oyreur | o vour 12 Y Adder Input (Y:)
13 Clock (¢
T>o i 14 Clock (¢)

% ONE BIT DELAY OCCURS THROUGH INPUT AND SUM CIRCUIT.




MAXIMUM RATINGS

Clock Voltages (¢ and ¢,) —30V to +0.3V
Input Voltages......................... .—30V to +0.3V
Drain Voltage (Voo).............. .—20V to +-0.3V
Storage Temperature .............. . —55°C to +150°C
Operating Temperature. ... —55°C to 4-85°C
ELECTRICAL CHARACTERISTICS
Standard Conditions (unless otherwise specified)
Load = 100M@ and 10 pF, ¢, = ¢, = —27 Volts =1 Voit
Vop = —13 Volts =1 Volt, Ta = —55°C to +85°C
Characteristic Min Typ Max Units Conditions
Clock Repetition Rate 10 — 500 kHz
Clock Pulse Widths
Bowi 0.40 — 10 S SEE FIG. 1
Bpuz 0.10 — — 4S SEE FIG. 1
Clock Delay (¢q) 0.30 —_— — uS SEE FIG. 1
Clock Pulse Rise and Fall Time
(10% to 90%) —_ — 0.1 uS
Clock Pulse Logic Levels (¢: and ¢:)
Logic ‘0" — —_ —2.0 v
Logic “‘1” —26 — —28 \
Clock Pulse Input Capacitance — 20 —_ pF ¢ = ¢ = OV
Clock Input Current (¢1) — —_ 100 A ¢ =0V, ¢, = —26V
Clock Input Current (¢2) — 1.8 2.5 mA ¢ = —26V, ¢, = OV
Input Logic Levels
Logic ‘0" — — —2.0 \'
Logic ‘1" —10 —_ — v
Input Pulse Width 0.9 _— —_ 1S
Input Capacitance —_— 3.0 — pF Vi, = OV
Input Leakage Current —_ — 1.0 uA Vin = —20V
Output Logic Levels
Logic ‘0" —_ —0.5 —-1.0 '
‘Logic “r —11 —12 —_ \'
Propagation Delay pius
Rise & Fall Time
T } See Note 2 - 100 250 nS | SEE FIG. 1
—_ _— — nS SEE FIG. 1
Noise Immunity 1.0 — —_— A dc to 500 kHz
Output Impedance to Ground
(Output at Logic “0”") —_ — 3500 Ohms
Output Drive Capability
(Output at Logic “1"") —10 —11 —_ \ R = 75K Ohms
Output Drive Capability
(Output at Logic “‘1’") —5.0 — —_ v R, = 10 K Ohms
Supply Current Drain — — 6.0 mA f = 500 kHz

NOTE 2: T, and T. represent the propagation delay plus rise and fall times of the MEM 5035 Element.




FUNCTION DIAGRAM

[

[ 1T

AX—- AX+ AY— AY+ AZ- AZ+
O——{SCALE INPUT SIGN BIT CLOCK}|—oO
O—— LOAD INPUT UNBIASED RoUT —O
o—{ Yo MEM 5021 Y-AX
RIN (NOTE 2)  giaseD RoUT
YIN YOouT
Ro @1 @2 Vpp GRD
CLOCK @ | O- +—
CLOCK @2 O T T
YouTr
o—ay,t @
O—ayY,~ g2
O——{ SCALE NO.I DD —9
+ MEM 5035
O—AY2 GRD ) |
Oo— Yy~ V6o —9
O—— SCALE NO.2
SIGN BIT YIN
g1 @2 Vpp GRD Vge
OUTPUT, DATA IN <J
' MEM 3016-2 '
OUTPUT 2 (NOTE 1) DATA IN

NOTE: 1: The MEM 3016-2 is a dual 16 bit, d.c. to 1 MC, shift register.
NOTE: 2: The MEM 5021 is the Digital Differential Analyzer Element.
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TYPICAL TIMING DIAGRAM

ov el
CLOCK @1
9 =27V UI LI j.':
|
ov
L | [ T T T T T | Iy
SR OUTPUT AND OV
Ym TO MEM 5035 13V :’ !
av,f or av,t QY E |
|
SCALE NO.I oV :
L |
—

OR NO.2 -13v
YouT (TO YIN OF OV
MEM 5021) -13V

oV
SIGN BIT -y

NOTE: INCREMENTAL ADDITION OCCURS ONE BIT
TIME AFTER THE SCALE BIT.
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