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FEATURES 
• 1010 ohms input resistance to gate 
• Integrated zener clamp protects the gate 
• Normally off with zero gate voltage 
• Square Law linear transfer characteristics 
• Low crosstalk 
• Low leakage presented to the summing junction 
• High Drain, Source and Gate Breakdown Voltages 

MAXIMUM RATINGS 
(TA = 25°C, unless otherwise specified - body grounded) 
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APPLICATIONS 
MULTIPLEXING 
• Analog Multiplexing 
• Time division multiplexing 
• Chopping 

Drain to Source Voltage .... .... ....... ............... ..... .................. . ............. ...... . .. -80V 
Gate to Source Voltage . ........ ........ -80V 
Gate to Drain Voltage ...... ... . ...... ...... . .. -80V 
Drain Current ................................................ ........ . ............ -20mA 
Gate Current (forward direction for zener clamp) . ................. . +O.1mA 
Storage Temperature ................ . ...... -50 to 150°C 
Operating Ambient Temperature .. . ..... -50 to 85°C 
Operating Junction Temperature. .......... . ... ... .... .... .. -50 to 125°C 
Total dissipation at 25°C Ambient Temperature ................................... . ............ 300mW 
Total dissipation at 25°C Ambient Temperature for each gate circuit. . ............ .......... 50mW 

ELECTRICAL CHARACTERISTICS 
(TA = 25°C, unless otherwise specified - body grounded) 

SYMBOL CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 

VGST Gate Source Cutoff -3.0 -6.0 Volts VGS = Vos, 10 = -10 pA Voltage 
loss Drain Leakage Current -0.2 -0.5 nA Vos = -20V, VGS = 0 

Isos Source Leakage Current -1.0 -2.0 nA Vso = -20V, VGS =0 (Total for all Units) 
IGSS Gate Leakage Current -0.1 -0.5 nA VGS = -20V, Vos = 0 
101ON) Drain Current -1.0 -3.0 rnA VGS = Vos = -10V 
BVoss Drain-Source Breakdown -50 -65 -80 Volts 10 = -10 pA, VGS = OV 
BVsos Source-Drain Breakdown -50 -60 -80 Volts Is = -10 pA, VGO = OV 
BVGss Gate-Source Breakdown -50 -70 -80 Volts IG = -10 pA, Vos = OV 
Yis Transadmittance 700 pmho 1 kHz, Vos = - 20V, 10 = - SmA 

Cgs Gate To Source 0.2 0.5 pF 1 MHz, VGS = Vos = -10V Capacitance 

Cgd Gate To Drain 0.2 0.5 pF 1 MHz, VGS = Vos = -10V Capacitance 

Cds Drain To Source 1.0 2.0 pF 1 MHz, VGS = Vos = -lOV Capacitance 

rOSlon) Drain To Source 700 1000 Ohms VGS = -20V, 10 = 100 pA On Resistance 
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Note: All dimensions in inches 

TERMINALS 

PIN FUNCTION 

1 Gate 1 

2 Gate 2 

3 Gate 3 

4 Gate 4 

5 Gate 5 

6 Gate 6 

7 Source 

8 Substrate 

9 Drain 6 

10 Drain 5 

11 Drain 4 

12 Drain 3 

13 Drain 2 

14 Drain 1 



TYPICAL ELECTRICAL CHARACTERISTICS 
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DESCRIPTION 
The MEM 3005SP is a 5-bit static shift register constructed on a single monolithic chip utilizing 
MIOS (Metal-Thick-Oxide-Silicon) P-channel enhancement mode transistors. With two clock inputs 
(1)1 and 1>2) supplied, the unit can operate from d.c. to 1 MHz in serial mode. 

In serial operation, data present on the serial data input line is shifted into the register at 1>1 time, 
and similarly, the data previously stored in the first stage is shifted into the second stage, second 
to third, third to fourth and fourth to fifth. 
The shifted data appears on the outputs in time sequence with the negative edge of 1>2 clock pulse. 
Thus the true outputs of each stage are available at 1>2 time. Each bit of delay has a cross-coupled 
flip-flop in order that data might be stored indefinitely between clock pulses. For long term storage, 
it is necessary for 1>2 to be a logic "I" and 1>1 a logic "0". Note that it is important that 1>1 and 1>2 
are not at a logic "I" simultaneously, otherwise all stages shall assume the same state as the serial 
data input (Pin 5). 

MAXIMUM RATINGS 
Power Supplies (Voo & VGG) ." ... .. ... - 30 Volts to + 0.3 Volts 
Clock and Data Input Voltage .... " . ........... ...... - 30 Volts to + 0.3 Volts 
Storage Temperature ......... ............ '''''''' .. ....... ".-55°C to +150°C 
Operating Temperature Range ... ........ -55°C to +85°C 

ELECTRICAL CHARACTERISTICS (SEE FIGURE 1) 
A. Standard Conditions (unless otherwise specified) 

Voo = -13 Volts ± 1 Volt Load = 1.0 Mn and 10pF 

VGG = -27 Volts ± 1 Volt TA = -55°C to +85°C 

ELECTRICAL CHARACTERISTICS MIN TYP MAX UNITS CONDITIONS 

CLOCKS 
Repetition Rate d.c. - 1.0 MHz 
Pulse Widths 

1>1 0.2 - 10 flS 
1>2 0.4 - - flS 

Delay (1)d) 0.01 - 10 flS 
Rise and Fall Time, te, t - - 5.0 flS 

(10% to 90%) 
Logic Levels 

Logic "0" - - -2.0 Volts 
Logic "I" -26 - -28 Volts 

Input Capacitance 
1>1 = 1>2 = 0 Volts 1>1 - 2.0 4.0 pF 

1>2 - 4.0 6.0 pF 1>1 = 1>2 = 0 Volts 
Input Impedance 

1>1 250 - - K ohms 
1>2 60 250 - K ohms 

DATA INPUT 
Pulse Width (Dpw) 0.2 - - j.tS 90% Points 
Capacitance - 2.0 3.0 pF VIN = 0 Volts 
Logic Levels 

-2.0 Volts Logic "0" - -
LogiC "I" -10 - - Volts 

Leakage Current - - 1.0 flA VIN = -20 Volts 
Noise Immunity 1.0 2.0 - Volts Nominal Power Supply 

Voltages 
OUTPUTS 

Logic Levels 
-1.0 Volt Logic "0" - -0.5 

Logic "I" -11 -12 - Volts 
Impedance to Ground - 2.0 3.0 K ohms Output a Logic "0" 
Drive Capability -10 -11 - Volts R = 27K to Ground 
Drive Capability -5.0 - - Volts R = 4K to Ground 
Short Circuit Current 5.0 - 10 mA Output a Logic "I" 

to Ground 

POWER SUPPLY CURRENT DRAIN 
Voo - - 2.0 mA Voo = -13 Volts 
VGG - - 1.0 mA VGG = -27 Volts 
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TERMINALS 

PIN FUNCTION 

1 Vss (Ground) 

2 1>2 

3 VGG 

4 1>1 

5 Data In 

6 Vss (Ground) 

7 No connection 

8 No connection 

9 ~ut 1 
10 _ en Out 2 

0>-

11 =:::1 Out 3 ~..s-
«I :::I 

12 ~LJut 4 
13 Out 5 

14 Voo 



FUNCTIONAL DIAGRAM 

FIGURE 1 
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TYPICAL TIMING DIAGRAM FOR NORMAL DEVICE OPERATION 

CLOCK ¢I OV 
-27V 

CLOCK 162 OV 
-27V 

SERIAL DATA -2V 
INPUT -IOV 
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f-=I BIT::! ~ OUTPUT I -12V 
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I DELAY 

PARALLEL ~2 BIT DELAY~ OUTPUT 2 -12V 
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f.--- 3 BIT DELAY~ OUTPUT 3 -12V 

PARALLEL OV 
OUTPUT 4 -12V I---- 4 BIT DELAY .1 
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DESCRIPTION 

The MEM 3012SP is a 12-Bit d.c. serial input parallel output shift register constructed 
on a single monolithic chip with MIOS P-channel enhancement mode transistors. This 
Unit will operate from d.c. to 100 kHZ. 

MAXIMUM RATINGS 

Drain Voltage (-Vdd) ............................................................................ -30V to +.3V 
Clock and Input Voltages ...................................................................... -30V to +.3V 
Storage Temperature ...................................................................... -55°C to +150oC 
Operating Temperature Range ........................................................ -55°C to +85°C 

ELECTRICAL CHARACTERISTICS 

STANDARD CONDITIONS (unless otherwise specified): 
Vdd = -27 Volts ±1 Volt, Load = 10Mn and 10pF. 
TA = -55°C to +85°C. 

CHARACTERISTIC 

Clock Repetition Rate 

Clock Pulse Width (cppw) 

Clock Pulse Rise 
and Fall Time 
(10% to 90%) 

Clock & Data Input 
Logic Levels 
Logic "0" 
Logic "I" 

Clock Fan-In 

Data Input Pulse Width 
(Dpw) 

Data Fan-In 

I n put Lea kage Cu rrent 

Output Logic Levels 
Logic "0" 
Logic "I" 

Propagation Delay 
Plus Fall Time (tpdl) 

Propagation Delay 
Plus Rise Time (tpd2) 

Fan-Out 

Output Impedance 
to Ground 
(Output a Logic "0") 

Supply Current Drain 

-
-10 

-
0.3 

-
-

-
-11 

-

-

-
-

-

- -2.0 
- -
- 3 

- -
- 1 

- 1.0 

-0.5 -1.0 
-12 -

- 5.0 

- 2.0 

- 5 

- 3000 

- 6.0 

Volts 
Volts 

fLsec. CPpw = 0.4 fLsec. 
SEE FIG. 1 

fLA Yin = - 20 Volts 

Volt d.c. to 100 kHz 
Volts 

fLsec. SEE FIG. 1 

fLsec. SEE FIG. 1 

Ohms 

rnA 

ADVANCE 

MARCH, 1967 
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.240 
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/ 
INDEX 
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TERMINALS 

PIN Function 

1 Ground 

2 Output 6 

3 Output 5 

4 Output 4 

5 Output 3 

6 Output 2 

7 Output 1 

8 Data Input 

9 -Vdd 

10 Clock (cp) 

11 Output 12 

12 Output 11 

13 Output 10 

14 Output 9 

15 Output 8 

16 Output 7 

... 
I\) 
• m 
=i 
en m 
;0 
j> 
r 



LOGIC DIAGRAM 
1st Bit 

Output 
~Q---~--~~--------~ 

Data 
Input 
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TYPICAL TIMING DIAGRAM 

Data 
Input 
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DESCRIPTION 

The MEM 3021 is a 1, 4 and 16 bit static 
shift register constructed on a single mono· 
lithic chip utilizing MIOS P·channel en· 
hancement mode transistors. Each bit of 
delay has a cross·coupled flip·flop, in order 
that data might be stored indefinitely be· 
tween clock pulses. Only a single phase 
clock pulse (¢) has to be supplied; the 
additional 180° out of phase clock pulse 
(¢) is generated in the chip. 

The outputs will change on the positive 
edge of the clock pulse. The supply voltage 
(-Vo) for the output stages can have any 
value between ground and -28 volts. By 
letting -Vo be just a few volts it is possible 
to have the shift register drive other types 
of low voltage NPN transistor logic. 

MAXIMUM RATINGS 

Drain Voltage 

Clock and Input Voltages 

Storage Temperature .. 

Operating Temperature Range ............. . 

ELECTRICAL CHARACTERISTICS 

;,: .~.:) L.:~:,·~::,:~: ?; .... ; :;.'< ~< 

··:t:::£2;i~EGI·STER 

LOGIC DIAGRAM 

INPUT ~-I--I 16 BITS OUTPUT 

INPUT ~-I--I 4 BITS OUTPUT 

INPUT ~-I--I I~T OUTPUT 

-30 Volts to +.3 Volt 

-30 Volts to +.3 Volt 

.............. -55°C to + 150°C 

.. -55°C to +85°C 

Standard Conditions (unless otherwise specified) 
Vdd=Vo=27 Volts ±1 Volt, Load = 10Mn and 10pF. TA = -55°C to +85°C 

CHARACTERISTIC MIN TYP MAX UNITS! CONDITIONS 

Clock Repetition Rate dc - 500 kHz I 
Clock Pulse Width (cf>pw) 1.0 - 10 .usec SEE FIG. 1 

Clock Pulse Rise and Fall Time - - 4.0 .usec (10% to 90%) 

Clock Input Capacitance - - 6.0 pF Vin = 0 Volts 

Clock & Data Input Logic Levels 
Logic "0" - - -2.0 Volts 
Logic "I" -10 - - Volts 

, SEE FIG. 1 
Data Input Pulse Width (Dpw) 1.0 - - .usec I cf>pw = 1.0 .usec 

Data Fan·ln - - 1.0 

Clock & Data Input - - 1.0 .uA ; Vin = -20 Volts Leakage Current 

Output Logic Levels 
, 

Logic "0" - -0.5 -1.0 Volt cf> = dc to 250 kHz 
Logic "I" -11 -12 - Volts 

Fan·Out - - 5.0 

Output Impedance to Ground - - 5.0 KQ (output A Logic "0") 

Output Drive Capability -10 -11 - Volts RL = 17K Ohms 

Output Drive Capability -5.0 - - Volts RL = 4K Ohms 

Supply Current Drain - - 5.4 mA 

ADVANCE 

MARCH, 1967 

MEM3021 

LOW PROFILE 10 LEAD 
TO·74 

.370 
.335 

t :;~; ] ._--0, 
.050 .180 

.019 ::J n n on f MIN .. ~?~. 
~ - -U-U-UU---' i 
.021 
:oT6 

Bottom view 
NOTE: All dimensions in inches 

TERMINALS 

PIN Function 

Input 06 Bit) 

2 Clock (¢) 

3 Output Supp Iy Vo Itage (-Vol 

4 Output (16 Bit) 

5 Ground 

6 Output (4 Bit) 

7 Output 0 Bit) 

8 Input (1 Bit) 

9 Input (4 Bit) 

10 Drain Voltage (-Vdd) 



FIGURE 1 
-2.0V 
-4.0V 

CLOCK <<1» 

-IOV 

-2.0V 
-4.0 V 

DATA INPUT 

-IOV 

-I.OV 

OUTPUT 

-IIV 

TYPICAL TIMING DIAGRAM 

-2V 
CLOCK <¢)-IOV 

DATA 
INPUT 

OUTPUT 
I BIT 

-2V 
-IOV 

-IV 
-II V 

-IV 

r- <1> pw-----J 

'\ I: 
I 

,Dpw--J 

\ V 
\ 

OUTPUT 
4 BIT -II V I 

f-- 4 BIT DE LA Y ---1 

\ r 

;-

OUTPUT -IV -----------, .. 

16 BIT -II V 1--0-------- L-.J I 
r- 16 BIT DELAY -I 

APPLICATIONS 

The shift pulse can be supplied from a clock gen­
erator as shown below. The shift pulse amplitude 
requirement is the same as the logic swing required. 

-12 V 0---.-----+-----..... 
500 

........ _--o¢ 

10-2000pF 

Printed in U.S.A. 

The shift register may be interfaced with low level 
NPN transistor logic, if desired, by using the circuit 
below. 
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21-BIT SHI.;jj"i,,~R:E~lSTER 

DESCRIPTION 

The MEM 3021 B is a 1, 4 and 16 bit static 
shift register constructed on a single mono­
lithic chip utilizing MIOS P-channel en­
hancement mode transistors. Each bit of 
delay has a cross-coupled flip-flop, in order 
that data might be stored indefinitely be­
tween clock pulses. Only a single phase 
clock pulse (ep) has to be supplied; the 
additional 180° out of phase clock pulse 
(ep) is generated in the chip. 

The outputs will change on the positive 
edge of the clock pulse. The supply voltage 
(-Vo) for the output stages can have any 
value between ground and -28 volts. By 
letti ng - Vo be just a few volts it is possi ble 
to have the shift register drive other types 
of low voltage NPN transistor logic. 

LOGIC DIAGRAM 

INPUT 0--+--1 16 BITS OUTPUT 

INPUT 0--+--1 4 BITS OUTPUT 

INPUT 0-----11---1 I BIT OUTPUT 

-30 Volts to +.3 Volt 

-30 Volts to +.3 Volt 

MAXIMUM RATINGS 

Drain Voltage 00000000. 

Clock and Input Voltages 

Storage Temperature. . . . . . . . . . . . . . . . . . .. . ....................................... -55°C to + 150°C 

Operating Temperature Range. . -55°C to + 85°C 

ELECTRICAL CHARACTERISTICS 

Standard Conditions (unless otherwise specified) 
Vdd = Vo = 27 Volts ±1 Volt, Load = lOMn and 10pF. TA = -55°C to +85°C 

CHARACTERISTIC MIN TYP MAX UNITS CONDITIONS 

Clock Repetition Rate dc - 250 kHz 

Clock Pulse Width (cpp";') 1.0 - 10 p'sec SEE FIG. 1 

Clock Pulse Rise and Fall Time - - 4.0 .usec (10% to 90%) 

Clock Input Capacitance - - 6.0 pF Vin = 0 Volts 

Clock & Data Input Logic Levels 
Logic "0" - - -2.0 Volts 
Logic "I" -10 - - Volts 

SEE FIG. 1 
Data Input Pulse Width (Dpw) 1.0 - - .usec CPpw = 1.0 .usec 

Data Fan-In - - 1.0 

Clock & Data Input - - 1.0 .uA Vin = -20 Volts 
Leakage Current 

Output Logic Levels 
Volt Logic "0" - -0.5 -1.0 

cp = dc to 250 .kHz 
Logic "I" -11 -12 - Volts 

Fan-Out - - 5.0 

Output Impedance to Ground - - 5.0 KO (output A Logic "0") 

Output Drive Capability -10 -11 - Volts RL = 17K Ohms 

Output Drive Capability :-5.0 - - Volts RL = 4K Ohms 

Supply Current Drain - - 5.4 mA 

ADVANCE 

MARCH, 1967 

MEM 30218 

LOW PROFILE 10 LEAD 
10·74 

.370 

.335 t .335 ] ----,-

MAX.L MAX. .160 

t _ _ _ .250 
019 t MIN .. 500 

'ms .-/ -rln-~-~-~---. Mt 
.021 ~U 
:016 

Bottom view 
NOTE: All dimensions in inches 

TERMINALS 

PIN Function 

Input (16 Bit) 

2 Clock (ep) 

3 Output Supply Voltage (-Vol 

4 Output (16 Bit) 

5 Ground 

6 Output (4 Bit) 

7 Output (1 Bit) 

8 Input (1 Bit) 

9 Input (4 Bit) 

10 Drain Voltage (-Vdd) 



FIGURE 1 
-2.0V 
-4.0V 

CLOCK (C/» 

-IOV 

-2.0V 
-4.0 V 

DATA INPUT 

-IOV 

-I.OV 

OUTPUT 

-II V 

TYPICAL TIMING DIAGRAM 

-2V 
CLOCK (C/»-IOV 

DATA -2V 
INPUT -IOV 

OUTPUT -IV 
I BIT -II V 

OUTPUT -IV 

rQpw--j 

\ / 
iDpw--j 

V 
\ 

4 BIT -II V 1--4 BIT DELAY~ 

\ r 

;-

OUTPUT -IV ------- -----, r-t 

16 BIT -ltV ~ .. _--~-- '---J I 
r- 16 BIT DELAY ·1 

APPLICATIONS 

The shift pulse can be supplied from a clock gen­
erator as shown below. The shift pulse amplitude 
requirement is the same as the logic swing required. 

-12V 0---.----.... -----..., 
500 

5K 
......... -o(/J 

IO-2000pf 

Printed in U.S.A. 

The shift register may be interfaced with low level 
NPN transistor logic, if desired, by using the circuit 
below. 
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ADVANCE 

NOVEMBER, 1967 

6 .l~ . SINA~¥!,:fi,:. <·'f.tTEO 
SHIFT Retil$ifERS" . MEM 3032 

DESCRIPTION 

The MEM 3032 consists of six separate and distinct 

static shift registers, constructed on a single mono­

lithic chip util'izing MIOS (Metal-Thick-Oxide-Silicon) 

P-Channel enhancement mode transistors. Each of the 

six registers have separate external inputs and outputs 

and may be used independently (refer to the Func­

tional Block Diagram). Their lengths are binary 

weighted. By interconnecting the registers, any time 

delay between 1 and 32 bits may be achieved (ex­

amples: output of 1 bit to input of 4 bit = 5 bit delay; 

output of 8 bit to input of 2 bit = 10 bit delay, etc.). 

FEATURES 

• Binary Weighted Shift Registers For Any Count Fre-
quency Division 

• 1 MHz Shift Register Operation 

• Monolithic Construction 

• Zener Network Protection On All Circuits 

• High Noise Immunity (1 volt minimum) 

I6-LEAD FLAT PACK 

--i ~.050" 

T 
.070 
Min. + 1615 14 13 12 11 10 9 

.275 

.240 

~ 2 345~78 

/ 
INDEX 
POINT 

I§i) 

f.-- .410 -----I --
.360 .070 

.030 

Note: All dimensions in inches 

The externally applied shift pulse (cp) will advance 

the information in all six registers by one complete bit 

for every complete period. New data will be accepted 

at any input during the time interval when the shift 

pulse (cp) is at the negative level (logic "I"). Data 

transitions will occur at the outputs only after the trail­

ing edge of the shift pulse returns to a logic "0". Each 

register will hold its current data until another shift 

pulse is applied. Shift pulses may be applied at repeti­

tion rates from D.C. to 1 Megahertz. 

• Low Power Consumption (175mW) 

• 16 Lead Flat Package 

• Compatible With General Instrument Logic Family 
and Multiplexer System 

• Six Separate Shift Registers 

TERMINALS 

PIN FUNCTION 

I Vss-Power Supply (Normally Ground) 

2 16 BIT S.R. Input 

3 (First) 1 BIT S.R. Output 

4 (First) 1 BIT S.R. Input 

5 16 BIT S.R. Output 

6 Shift Pulse Input (cp) 

7 VDD Power Supply (Normally -13V) 

8 VGG Power Supply (Normally - 27V) 

9 8 BIT S.R. Input 

10 (Second) 1 BIT S.R. Output 

11 (Second) 1 BIT S.R. Input 

12 2 BIT S.R. Output 

13 2 BIT S.R. Input 

14 4 BIT S.R. Output 

15 4 BIT S.R. Input 

16 8 BIT S.R. Output 



MAXIMUM RATINGS 
Drain Voltage (Voo) 

Gate Voltage (VGG) ...... . 
Shift Pulse & Data Input Voltage .... 

Storage Temperature .... 

Operating Temperature Range ... 

ELECTRICAL CHARACTERISTICS 
Standard Conditions (Unless otherwise stated) 
Voo = -13 Volts ± 1 Volt, VGG ·= -27 Volts ± 1 Volt 
Load = 1.0Mn and 10pF, TA = -55°C to + 85°C 

Electrical Characteristics 

Shift Pulse (SEE FIGURE 1) 
Repetition Rate 

Lower Limit 
Upper Limit 

Pulse Width 
Lower Limit 
(shortest possible 
time interval) 
Upper Limit 
(longest permissible 
time interval) 

Logic Levels 
Logic "0" 
Logic "1" 

Input Capacitance 
Rise and Fall Times 
(tr & t f ) 

Input Data (SEE FIGURE 1) 
Pulse Width 
Logic Levels 

Logic "0" 
Logic "1" 

Input Capacitance 
Leakage Current 
Noise Immunity 

Outputs (SEE FIGURE 1) 
Logic Levels 

Logic "0" 
Logic "1" 

Impedance to Vss 
Output At Logic "0" 

Short Circuit Current 
To Ground 

Output At Logic "1" 

Drive Capability 
Output At Logic "1" 

Output At Logic "1" 

Power Supply Current Drain 
Voo 
VGG 

Min Typ 

d.c~< 
1.0>!< 1.5 

0.2 .25~:< 

10~!< 1000 

+0.5 0.0 
-5.0 -9.0* 

.05 1.0~< 

+0.5 0.0 
-5.0 -9.0* 

2.0 

1.0>!< 2.0 

(Vss) 
-11* 

1.0 

5.0* 

-0.5 
-12 

2.0 

10 

-10* -11 

-5.0* -7.0 

6.0 
2.0 

........ -30 Volts to +0.5 Volts 

. .................. -30 Volts to +0.5 Volts 

. ....... -30 Volts to +0.5 Volts 

. ............. - 55°C to + 150°C 

. .............. -55°C to +85°C 

Max Units Conditions 

Hz @ Pw = .25 usec. 
2.0 MHz @ Pw = .25 usec. 

p.S @ 1 MHz 

5000 p.S @ 50 kHz Square Wave 

-2.0~~ Volts 
-27 Volts (90% points) 
6.0 pF Vin = 0 Volts 
5.0~:< j.tS 50 kHz sine wave 

shift pulse input 

p.S (90% points) 

-2.0~< Volts 
-27 Volts (90% points) 
3.0 pF 
0.5 vA Vin = -12 Volts 

Volts Nominal Power 
Supply Voltages 

-1.0~:< Volt 
(Voo) Volts 

3.0~:< kn 

mA Nominal Power 
Supply Voltages 

(Voo) Volts RL = 27kn to 
Ground 

(VOD) Volts RL = 4kn to 
Ground 

10~' mA VOD = -13 Volts 
4.0~< .mA VGG= -27 Volts 

*Indicates the level of performance each device must meet prior to being accepted for shipping. 

(2) 



FIGURE 1 

DATA INPUT ::::: 91::~~~~ StY 
lDPW1 

"011--- ~----------. 

SHIFT 

rtr "I" DATA OUT pw "I- +1 110" ~~ __________ ...... 

DATA OUTPUT "I" ::::=~~~--~------3t~====~~~v 

TYPICAL TIMING DIAGRAM 

T=O I BIT 

SHIFT 1 --lTIMEr­
PULSE 

DATA 

I BIT SIR (I )1 1 BIT 
DELAY 

I BIT SIR (2), h~ay 

2 3 

-----, 
2 BIT SIR 12 BIT DELAY 

4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 

4 BIT SIR 14 BIT DELAY ~ ~"",--___ ---,ILJ L 
8 BIT SIR 

16 BIT SIR 

1''' 8 BIT DELAY ----~·LJ LlI-----"­
i"""Il·~-------------16 BIT DELAY --------------LJ 
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OUTPUT CURRENT VS TEMPERATURE 
(OUTPUT VOLTAGE CONSTANT) 

2 

o 

-<{ 

E 2 

t-
Z 3 
lLI 
Q: 
Q: 
::::> 
u 4 

..... 
::::> 5 
0-
t-
::::> 
0 6 

7 

8 

9 

10 

II 

12 

13 

14 
-55 0 

OUTPUT = LOGIC "0" 
Voo = -13V 
VGG = -27V 

OUTPUT = LOGIC II I" 
VOO = - 13V 
VGG = -27V 

-15 0 50 250 450 

TEMPERATURE (DEGREES CENTIGRADE) 
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OUTPUT CURRENT VS OUTPUT VOLTAGE 
(TEMPERATURE CONSTANT) 
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VOLTAGE NODE 
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OUTPUT = LOGIC 110" 
Voo=-13V 
VGG = -27V 

4 :3 2 0 



ELECTRONICALLY VARIABLE 1 TO 32-BIT DELAY CIRCUIT 

DATA 
INPUT 

BIN A RY 22 G----4If..--/ 
INPUTS 

rMEM30321 
I I 
I I 
I I 
I I 

I I L ___ --I 

DATA 
OUT 

Data presented to the "Data Input" jack of this circuit is electronically gated to any, or all of 
the six binary weighted registers of the MEM 3032. The gating is determined by a 5 bit binary 
word at the circuits "Binary Input" jacks. A fixed one bit delay is present at all times, adding a 
ona bit delay to whatever the binary weight of the input word is. 

For example: Binary input word = 0101 = 5 = 5 bits of delay + one "fixed" bit of delay = 6 
bits of delay at the output jack. The gating may be accomplished with standard 
GI logic family devices or by using the GI MEM 550 dual MIOS transistors and 
10 Kn carbon resistors connected to the Voo power supply. 

(6) 



lO-BIT BINARY COUNTER 

iMEM3032 -, 

16 BIT 2 9 

8 BIT 2 8 

4 BIT 27 

2 BIT 2 6 

I 

I 

I 
I BIT 25 

I 
L __ 

I 

~--~1~6~B~ITJ-11 -.--~--------~-t-J~4-024 

XJ-----i 4 BIT 1---...... --+-------+----4_-----()22 

L__ _~ 

SHIFT PULSE INPUT 

COUNT 
ENABLE DATA IN 

In this application, two (2) MEM 3032s are employed to form a 10 bit binary counter. A minimum 
of 16 external clock pulses are required at the "clock" jack to clear the counter between count 
cycles. During the count cycle, which is initiated by a negative ("logic 1") level applied to the 
"count enabl'e" jack, the counter will count negative pulses applied to the "data in" jack. The 2 
input NOR GATES could be GI MEM 1013s which are "QUAD 2-INPUT NOR GATE MIaS integrated 
circuits." The 2 input AND GATES could be MEM 1014s which are "QUAD 2-INPUT AND GATE 
MIas integrated circuits." 

(7) 



FUNCTIONAL BLOCK DIAGRAM 

SHIFT PULSE o-~----4I~---""'---~"'----"""-----------. 

INPUT-IS BIT 
SHIFT REGISTER 

INPUT- 8 BIT 
SHIFT REGISTER 

INPUT-4 BIT 
SHIFT REGISTER 

INPUT-2 BIT 
SHIFT REGISTER 

INPUT-I BIT 
SHIFT REGISTER 

INPUT-I BIT 
SHIFT REGISTER 

I BIT 
SHIFT REGISTER 
OUTPUT 

IS BIT 
SHIFT 
REGISTER 
OUTPUT 

TYPICAL INTERFACE CIRCUITS 

Printed in U.S.A. 

+vcc 

+ DATA INPUT 

SHIFT 
r ___ ~PULSE 
I I 

r-~~~~~ ~~I--~ 

R3 

I I 
R2 I I 

-prr 
-VOO VGG 

With this type of interfacing, the MEM 3032 will accept positive input data and deliver positive 
output data. The resistor values depend on the voltage levels used. When transistor Ql is forward 
biased, the D.C. voltage at the junction of Rl and R2 should be 0 to -2 volts. 

Rl protects the shift register from a positive voltage on the input which would occur if Ql were 
to be shorted. 

r------------------, 
, I DTIoLL GATE I 

I I 
I I 
I I 
I I 

o TO -5 VOLTS{ 

I I 
p--:I~~o TO -5 VOLTS 

SHIFT 

This type of arrangement requires no additional interface, and may also be used with TTL cir­
cuits. The DT JLL circuit accepts negative data input and delivers negative oufput data. 

T-6043 
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DUAL25;'BIT'St4tIF¥T:0:~R;EcSISTER 
.. ;" , .,.,:., ':' :, ".~: :~.;:~~;.;~:.:: ":,~E::' ;, ·w. 

DESCRIPTION 
The MEM 3050 is a dual 25-Bit dynamic shift register constructed on a single mono­
lithic chip utilizing MIOS P-channel enhancement mode transistors. 

MAXIMUM RATINGS 
Clock Voltages (cp1 and cp2) .......... " .. " ............ " .......................... .... " .... -30V to +.3V 
Data Input Voltage ................................................................................ -30V to +.3V 
Supply Voltage (Vs) ................................................................................ -30V to +.3V 
Storage Temperature ...................................................................... -55°C to + 150°C 
Operating Temperature .................................................................. -55°C to +85°C 

ELECTRICAL CHARACTERISTICS 
STANDARD CONDITIONS (unless otherwise specified): 
Load = 10Mn and 10pF. 
Vs = -27 Volts ±1 Volt, cp1 and cp2 = -27 Volts ±1 Volt. 
Rl = 20Kn, TA = -55°C to +85°C. 

CHARACTERISTIC 

Clock Repetition Rate 

Clock Repetition Rate 

Clock Pulse Width 
(cplpw and cp2pw) 
Clock Delay (cpd) 

Clock Logic Levels 
Logic "0" 
Logic "1" 

Clock Pulse Rise 
and Fall Time 
(10% to 90%) 

Data Input Logic Levels 

MIN 

10 

400 

400 

0 
-26 

Logic "0" 0 
Logic "1" -11 

Data Pulse Width (Dpw) 200 

Output Logic Levels 
Logic "0" 
Logic "1" -14 

Output Fall time (tf) 

Fan-In 

Fan-Out 

Output Pulse Width (Opw) 1.0 

Output Impedance to Ground 

Clock Input Leakage Current 

Data Input Capacitance 

Clock Input Capacitance 

TYP 

4.0 

10.0 

MAX UNITS 

kHz 

500 kHz 

nsec. 

nsec. 

-0.5 Volts 
-28 Volts 

100 nsec. 

-2.0 Volts 
Volts 

nsec. 

-1.0 Volt 
Volts 

550 nsec. 

1.0 

5.0 

,usec. 

1000 Ohms 

100 p,A 

pF 

pF 

CONDITIONS 

cplpw= 45 p,sec. 
cp2pw = 45 p,sec. 

cplpw= 0.4 p,sec. 
cp2pw= 0.4 p,sec. 

SEE FIG. 1 

SEE FIG. 1 

cplpw= 0.4 p,sec. 
cp2pw = 0.4 p,sec. 

.p1pw= 0.4 p,sec. 
l/>2pw = 0.4 p,sec. 

cpd = 0.4 p,sec. 
SEE FIG. 1 

cplpw= 0.4 p,sec. 
cp2pw= 0.4 p,sec. 

cplpw= 0.4 p,sec. 
cp2pw = 0.4 ,usec. 
SEE FIG. 1 

cplpw= 0.4 p,sec. 
l/>2pw= 0.4 p,sec. 
SEE FIG. 1 
Output a Logic "0" 

Vin" = - 26 Volts 

Vin = 0 Volts 

Vin = 0 Volts 

ADVANCE 

MARCH, 1967 

MEM 3050 

LOW PROFILE 10 LEAD 
TO·74 

.370 

.335 

t :;~; J ------.., 
.050 .180 

.~ ~ -fHl-~-~-~---r Mt 
.021 ~U 
:oi6 

Bottom view 
NOTE: All dimensions in inches 

TERMINALS 

PIN Function 

1 Data Input 1 

2 Output lA 

3 Output 18 

4 Clock l/>2 

5 Ground 

6 Clock l/>1 

7 Output 28 

8 Output 2A 

9 Data Input 2 

10 No Connection 



LOGIC DIAGRAM 

~2o----4~--~----------~ 

~IO-~-+--~~--------~ 

Data I o--t---t--l 
Input 

Data 
Input 2 

TYPICAL TIMING 
DIAGRAM 

OV 
~l -27;LJ 

~2 OV_-"""U 
-27 V 

u 

u 

-VS 

Output IA 
Output IB 

-VS 

u 

u 

u 

NOTE: The output transistor requires an exter­
nal resistor and a -12 to - 27 volt power 
supply. When connected as shown in the 
logic diagram, the output of the 25th 
stage will be inverted with respect to its 
Data Input. When a non-inverted output 
is required, Output 1A (or 2A) can be 
connected to - V s, and RI connected be­
tween Output 1B (or 2B) and ground. 
The output stage will then operate as a 
non-inverting source follower. 

u u 

u u u 

L 

Output 

, 
I 
~ Delayed 
I 25 Bit Times ~ tW/{:1 ~ 
I 

FIGURE 1 

-O.5V 

True 
Output 
Data 

True 
Output 
Data 

-4
00VB 

-27 ± IV 

I 
I 
I 

~2PW---l~*!".-id ~V 
I 

I , -O.5V__________________________ I ______________________________ ~ 

~oOV ~ 1j V 
-27 + IV ------------LV i 

I I -2.0V ----t Dpw ~ I 

-4.0V----------------~VI :,' ~--------~~i:------------------------------------------
DATA INPUT 

-llV -------__ _ 
, ti ~14~------- Opw -\ 

-1. ov , I I 

-4.0V----------.~:: ._-------J7',.---
OUTPUT OF 50th BIT 

-I4V --------------------

Printed in U.S.A. T·6019 



DESCRIPTION 

ADVANCE 

DECEMBER, 1967 

MEM 3064 

The 64-Bit Serial Accumulator consists of a 64-bit dynamic shift register plus logic for loading or 
recirculating information within the circuit. The device is constructed on a single monolithic chip utiliz­
ing MIOS (Metal-Thick-Oxide-Silicon) P-channel enhancement mode transistors. 

The accumulator operates at frequencies from 10 kHz to 5 MHz. Each individual stage of the register 
dissipates 400 f.J.. watts during 5 MHz operation. The power dissipation of each of these stages de­
creases proportionally with frequency. Both data and data outputs are available, each of these output 
stages dissipates 24 mW at 5 MHz into a 12 picofarad load. 

One accumulator circuit can drive directly into another without the addition of any external components. 

LOW PROFILE 10 LEAD 
TO·74 

Bottom view 
NOTE: All dimensions in inches 

11------64 BITS-------tal 

STORE -+--1It-------1 

1--......... --+- OUTPUT 2 

L. __ J----t-OUTPUT I 

I NPUT -+---~-----l 

LOGIC DIAGRAM 

TERMINALS 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FUNCTION 

Ground 

,p3 

,pI 

Store 

No Connection 

,p2 

Output 2 (Data) 

,p4 

Input 

Output 1 (Data) 

.155 

.145 

TO-87 

{~ 1 
.010 .410 

.155 
:i45 

-l.070L·275 -l.070~ 
~IMIN·I- .240 ·1~I=i.J 

(006 LSEATING ~ 
003 PLANE .005.070 

.030 

Note: All dimensions in inches. 

.3r 

TERMINALS 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

FUNCTION 

Ground 

cp3 

cpl 

Store 

No Connection 

No Connection 

No Connection 

No Connection 

No Connection 

cp2 

Output 2 (Data) 

cp4 

Input 

14 Output 1 (Data) 



MAXIMUM RATINGS 

Clock Voltages (4)1, 4>2, 4>3, 4>4) .................................... -30V to +0.3V 

Data Input & Store Voltages... ............. . .............. -30V to +0.3V 

Storage Temperature..... ............. .. -55°C to + 150°C 

Operating Temperature Range .... 

ELECTRICAL CHARACTERISTICS 

Standard Conditions (unless otherwise specified) 

Load = 10Mn and 12pF, TA = -55°C to +85°C 

Characteristic Min Typ Max 

Clock Repetition Rate .01 - 5.0 

Clock Pulse Width (tPl & tP3) 35 - -

Clock Pulse Width (4)2 & tP4) 85 - -

Clock Logic Levels 
Logic "0" +0.3 - -1.0 
Logic "1" -24 - -27 

Data & Store Input Logic Levels 
Logic "1" -10 - -24 
Logic "0" 0 - -2.0 

Logic "0" 0 - -4.0 

Data Input Pulse Width 35 - -

Store Pulse Width 85 - -
Clock Input Capacity 

tP1, tP3, tP4 - - 10 
tP2 - - 10 

Data & Store Input Capacity - - 2.0 

Input Leakage To Ground 
100 (Clock Input Terminals) - -

Input Leakage To Ground 
5.0 (Data & Store Terminals) - -

Output Logic Levels* 

Logic "0" 0 - -2.0 

Logic "0" 0 - -4.0 

Logic" 1" -11 - -24 

Units Conditions 

MHz 

nS 
@ -24 Volts 
SEE FIGURE 1 

nS 
@ -24 Volts 
SEE FIGURE 1 

Volt 
Volts 

Volts 
Volts 

Volts 
t ks ~ 100 nS 
SEE FIGURE 1 

nS 
Stable During t mp 

SEE FIGURE 1 

nS 
Stable During tsr 
SEE FIGURE 1 

pF 
pF Plus Output Capaci.tive Load 

pF 

/LA VIN = -27V 

/LA VIN = -20V 

Volts 
Stable During t mp For 
t fm 2 100 nS 

Volts 
Stable During t mp For 
t fm < 100 nS 

Volts 

~'A resistive I·oad 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. 

MINIMUM CLOCK REQUIREMENTS 
MINIMUM 

CHARACTERISTIC SYMBOL VALUE (nS) 

</>1 Pulse Width ted 35 
</>3 Pulse Width tim 35 
</>2 Pulse Width tgh 85 
</>. Pulse Width trs 85, 1 J.LS (Max) 
Sampling Width 1 t b h 35 
Sampling Width 2 tks 35 
</>'-</>I Overlap t p a 0 
</>2-</>3 Overlap t f j 0 
</>2-</>' Overlap t f n 0,1 J.LS (Max) 
</>'-</>2 Overlap t p e 0 
</>3 Precharge Time t r m 35 
</>1 Precharge Time tgd 35 

~I 

DATA INPUT 

STORE INPUT 

OUTPUTS 

0
1 01 ~Ib:....--________ _ :·-----,U 

-Vc I CI Id 
I ell ~f ____________ _ 

0---------'-; r-

-V)I \\--------!/ 
gl Ih °iU;-k-----------------.....;;iUk 

-Vcl II 1m II 1m 
o In jLolp ______ ----;n I Ip 

-V ~,---_~I \'---_----!r 
, clrl Is rl Is 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

l.~ .~ 
m p 

Designations t/>" t/>2, t/>l, t/>. on this data sheet are arbitrary and may be rearranged to correspond with 
designations on other MIOS data sheets. The relative timing however must be maintained as shown. 

TYPICAL MEM 3064 INTERCONNECTION DIAGRAM 

STORE I 
INPUT 

INPUT 
MEM 3064 

TYPICAL INTERFACE CIRCUIT 

STORE 
MEM 3064 

INPUT 

DATA 

DATA 

STORE 2 
INPUT 

~--------~ DATA 

MEM 3064 

TTL/DTL r- .... 
I 

I I 
I I 
I I R2 

I I 
8.2K 

IMEMI 
I 5501-24 TO -27VOLTS 

I I 
I I TTL/DTL 

I 

-24 TO -27VOLTS 



SCHEMATIC DIAGRAM MEM 3064 

Printed in U.S.A. 

2 GATE 

PRECHARGE TIME Ql2 
SAMPLING TIME ~ 

4 GATE 

PRECHARGE TIME Ql4 
SAMPLING TIME ~ 

r----' 
I I 
I I , , 
I , 
I , 
, I 0--.""--, --I , 

I I 
, REAL ' 

___________ J 

I GATE 

~UT 

PRECHARGE TIME QlI 
SAMPLING TIME fll2 0i 

I TIME I 
I OUTPUT I 
L~~~R~J 

3 GATE 

~UT 

PRECHARGE TIME Ql3 
SAMPLING TIME Ql4 j3 
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DESCRIPTION 
The MEM 3100 is a dual SO·bit dynamic shift register constructed on a single mono· 
lithic chip utilizing MIOS P·channel enhancement mode transistors. The unit in· 
corporates two store controls to provide the permanent and independent storage of 
data in each SO·bit register. The outputs are DC stable and are capable of delivering 
current from either device of the push· pull output. 

MAXIMUM RATINGS 
Clock Voltages (q" and q,2)................................................................ -30V to +0.3V 

i~tfai:\~~~~:~:\~;l: :':':: :'::: :':: :':':'::':':::: ::::::::::::::::::::::::::::::::::::::::::::::::: ~:s~~g~ ~~ t~6~~ 
Operating Temperature ................................................................... -55°C to +85°C 

ELECTRICAL CHARATERISTICS 
Standard Conditions (unless otherwise specified) 
Voo = -13 Volts ± 1 Volt. q" and q,2 = -26 Volts ± 2 Volts 
LOAD = 1.0 Mn and 10 pF. T ... = -5SoC to +85"C 

ELECTRICAL MIN TYP MAX UNITS 
CHARACTERISTICS 

SHIFT PULSES (See Fig. 1) 
Repetition Rate 

Lower Limit - 10* - kHz 

Upper Limit - 1.0* - MHz 

Pulse Widths 
Lower Limit 
q,lpw & q,2pw 0.2 0.2S* - uS 
Upper Limit 
q,lpw 1.0 2S* 30 uS 
q,2pw 1.0 2S* SO uS 

Clock Delay (q,d) 
Lower Limit 0.2 0.2S* 0.3 uS 
Upper Limit 1.0 25* uS 

Logic Levels 
Logic "0" +0.3 0.0 -2.0* Volts 
Logic "I" -24* -26 -28* Volts 

Input Capacitance - 2S - pF 
Rise and Fall Times (tr & tf) - - SO nS 

INPUT DATA (See Figure 1) 
Pulse Width q,d - -
Logic Levels 

Logic "0" +0.3 0.0 -2.0* Volts 
Logic "I" -7.0 -10.0* -27 Volts 

Input Capacitance 1.0 2.0 3.0 pF 
Leakage Current - 0.1 0.5 uA 
Noise Immunity 1.0* 2.0 - Volts 

STORE COMMAND 
Logic "0" +0.3 0.0 -2.0* Volts 

Logic "I" -7.0 -10.0* -27.0 Volts 

OUTPUTS (See Figure 1) 
Logic "0" (Vss) -0.5 -1.0* Volt 
Logic "I" -10 -11* Voo Volts 
Fall Time - 100 - nS 

Rise Time - 100 - nS 

Impedance - - 3K* OHMS 

Drive Capability 
Output at 

Logic Level '''1 " -10.0* 
Output at 

-11.0 (Voo) Volts 

Logic Level "1" -5.0* -7.0 (Voo) Volts 
POWER SUPPLY 
CURRENT DRAIN 

Voo - 1.0 2.0* mA 

CONDITIONS 

@ q,lpw = q,2pw = 
q,d = 25JLsec. 
@ q,lpw = q,2pw = 
q,d = .25JLsec. 

@ 1.0 MHz 

@ 10 kHz 
@ 10 kHz 

@ 1 MHz 
@ 10 kHz 

Vin = o Volts 
@ 1.0 MHz 

Vin = o Volts 
Vin = -12 Volts 
Nominal power 
supply voltages 

Enables data 
input 
Stores data 
in register 

(10% to 90% 
points) 
(10% to 90% 
points) 
Output a 
Logic "0" 

RL = 25K to 
ground 
RL = 4K to 
ground 

Correct device operation assured for the following two frequencies @ final test: 
10 kHz. 1.0 MHz 
*Indicates the level of performance each device must meet prior to being accepted 
for shipping. 

PRELIMINARY 

AUGUST, 1967 

MEM 3100 

LOW PROFILE 10 LEAD 
TO·74 

.'370 

.335 

t'35 ] ---""T 

MAX.L MAX. .160 

t _ _ _ .250 
019 f MIN .. 500 

'ms ~ -rm-~-~-OO---r M t 
.021 ~U 
:oi6 

Bottom view 
NOTE: All dimensions in inches 

TERMINALS 

PIN Function 

1 Store Command (508) 

2 VDn 

3 rjJ2 

4 Data Output (508) 

5 Ground 

6 Data Output (50A) 

7 rjJ, 

8 Store Command (50A) 

9 Data Input (50A) 

10 Data Input (508) 



LOGIC DIAGRAM 

STORE ".": 

INPUT DATA "A" 

~I REGISTER ~ OUTPUT "." 

--I 50 BITS I--

STORE "B": 

INPUT DATA "B" 

~I REGISTER ~OUTPUT "B" 

--j 50 BITS !--

TYPICAL TIMING DIAGRAM 

FIGURE 1 

Printed in U.S.A. 

OV 

-26V 

OV 

-26V 

DATA INPUT OV ~ 
-IOV 

I , 
OUTPUT """: .0----5-0 ~~~AW~E__s=:l , 

OV 

o I -4ovtL¢dT¢2.':¢d~V' 
-26±2V~~ , I I 

02 -4·~~ _______ }~f 
-26t2V LV 

-I.OV 
DATA INPUT 

v 
t--DPw--l 

OV=========~~'1 
-IOV------

--i tr t- --l t f I--
oV======================:st'1 1'1----OUTPUT OF -I.OV 

50TH BIT 
-IOV----------- ;:..=====================....:: 

T·S055 



DESCRIPTION 

ANAt.oiifo~DIGITAL 
CONVE'~+~,R"··.·.SYSTEM 

ADVANCE 

NOVEMBER, 1967 

S-C-l00 

The S-C-lOO is an Analog-to-Digital Converter System containing an MEM 5014 

(AID MIOS Integrated Circuit), a precision ladder ne~work, a voltage comparator, 

and several discrete components. All components are incorporated on a printed 

circuit plug-in board with a 29 pin connector. 

The system features 8, 9 or 10 bit operation over the range O°C to + 70°C and can 

deliver a serial or parallel binary output at 100 kHz bit rate. Power, clock, and refer­

ence voltage must be supplied to the basic unit, but can be included as optional 

features. 

FEATURES 

• Up to 10 Bit Operation 

• 100 kHz Bit Rate 

• Low Power Consumption (less than 300 mW total) 

• Miniature Size 

• Serial and Parallel Outputs 

,--------------------, 
I I 
I I 
I LADDER NETWORK I 

I VOLTAGE I 
I COMPARATOR I 
I I 

PARALLEL 
OUTPUTS 

I MEM 5014 .--___ I_~SERIAL 
I I OUTPUT 

I I 
I I 
I I 
L ___________________ ...J 

ANALOG 
INPUT 

START DC REFERENCE CLOCK 
POWER VOLTAGE INPUT 

SIMPLIFIED BLOCK DIAGRAM 

AID CONVERTER SYSTEM 



ELECTRICAL - (Temperature Range O°C to + 70°C) 

Power Requirements:.. ................ .... ..... . . .. +i~~ : ~~ ~ ~.~~} Regulation 

3% 
-15V ± 2V @ 5 mA 

Input Logic Levels: .. 

Output Logic Levels (except parallel data): .. 

Parallel Data Output: .. 

VREF = -5.5V to -B.BV @ ImA 
.. ...... Logic Zero = 0 to -2V 

Logic One = -10V to -2BV 
Logic Zero = 0 to -IV 
Logic One = -llV to -15V 

.. .......... Logic Zero = OV 
Logic One = Vref 

NOTE: Maximum permissable load on parallel outputs is 2.0 Mn and 100 pF. 
Clock Requirements:.... . ........ -11 volt pulses, 2 to 10 fLS wide and at the desired bit rate 
Maximum Speed (Complete 10 Bit Conversion): .......... .. ........... 10 kHz 
Analog Input Range:... . ....................................... 0 to 0.91 VREF for above range of VREF 

Effective Input Resistance:.... . .......... 250 Kn 
Number of Bits:.. . ............... .. .. B, 9, or 10 
Accuracy: .... """"""'" ......... -+- 1 LSB 
Input Signals:.. . .................... Analog Input, B or 10 Bit Control Line, Start Pulse 
Output Signals:.... .. ....... End of Conversion, Serial Output, Parallel Output 

MECHANICAL SPECIFICATIONS: 

Size: .......................... . 
Connector: .................................................. . 
Sockets provided for all I.C.'s .. 
Weight: ... 

ENVIRONMENTAL SPECIFICATIONS: 

Shock: ....... 
Temperature: . 
Humidity: ...... . 

AVAILABLE OPTIONS: 

Digital-to-Analog Mode Operation 
Low Impedance Parallel Outputs 
Other Input Signal Ranges (including bi-polar) 
Sample-&-Hold and Multiplexer Front Ends 
Military Temperature Range 

........ 3" x 3%" x %" 
.. .......... 29 Pin 
.. ...... (Optional) 
.. ............. 3 oz. 

.. ............. 50 g 
.. ... 0 ° to 70 0 C 

.95% 

Alternate Packaging Configuration (including miniature encapsulated modules) 
Clock Generator 
Reference Regulator 
Power Supplies 



PACKAGE - 29 PIN PLUG-IN 

SOCKET 

r PRECISION LADDER 
NETWORK 

rt----- 3 ~ -----t·1 

o o 

ElCO 7022 I 

ZERO 
ADJUST 

-VOLTAGE 
COMPARATOR 

3 

CONNECTOR 
I 

I~XC~~~DC~~~~~~I 
L _______________ .J-+-_-L 

ElCO 7008 

RECEPTACLE 

PIN # 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

MAXlMUM HEIGHT WITH IC SOCKET: 5/8" 

MAXIMUM HEIGHT WITHOUT Ie SOCKET: 7/16" 

TERMINALS 

SIGNAL PIN# SIGNAL 
Analog Input 16 21 Output 
.Input Ground 17 2° Output 
+ 15V 18 Data Reset 
- 15V 19 -27V 
Time Register Input 20 Serial Output 
29 Output 21 Digital Ground 
28 Output 22 Ninth Stage Output 
27 Output 23 Transfer 
26 Output 24 Time Output 
Power Ground 25 8/10 Control Line 
25 Output 26 AC Start 
24 Output 27 End of Cycle 
Reference Voltage 28 DC Start 
23 Output 29 Clock 
22 Output 



Printed in U.S.A. 

TYPICAL CONNECTIONS 

S-C-100 

2 5 10 18 21 3 4 19 23 13 29 24 26 28 25 22 20 27 
.... 
::::> 
CL 

.... .... .... 
::::> ...J ::::> ::::> w 
CL 0 0 CL ...J 

~ 
a:: .... 0 

(!) .... w ::::> > w z (!) 0 0 

(!) 
a:: 0 ~ 0 ...J LL 

0 > ~ VJ 
~ 

0 
...J > > > 10 0 2 ~ ~ ~ 

,.... 
.0 0 z ~ 0 

Z N -' ..... .... w z 
~ + I I I 0 IX) en VJ w 

(10 BITS) 

-15VO-----~~~ 

TYPICAL WAVEFORMS 

9TH 

CLOCK 
0 
I 

D.C. START* 
0 
I 

STAGE OUTPUT 
0 
I LJ 

TIME OUTPUT 
0 LJ 

END OF CYCLE -1LJLJ ~ 
LSB 

SERIAL OUTPUT 

'~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 24 & 26, apply command to DC START, and ground pin 26. 

T·6034 



DESCRIPTION 

The MEM 5015 is a Monolithic MIOS Large Scale In­

tegrated Circuit containing 223 P-channel enhance­

ment mode transistors operating as a 16-channel 

randomly addressable multiplexer. The unit consists 

of four address holding flip-flops, a "four-in sixteen­

out" decoding matrix, 16 single-pole double·throw 

switches, and auxiliary logic for increased versatility. 

FEATURES 

• Extremely High Off-Resistance 

• Zener Network Protection on All Inputs 

• Low Crosstalk 

• Zero Offset Switches 

BUS.# I 
BUS#2 
BUS#:3 

CHANNEL CHANN EL 
o I 

ADVANCE 

DECEMBER, 1967 

MEM 5015 

The Current Shunt Inhibit control line permits the 

selection of Current Mode or Voltage Mode multiplex­

ing, while the Differential Control allows the switches 

to operate as eight ganged pairs. The Matrix Enable 

line allows multiple MEM 5015's to be connected to 

form larger multiplexing arrays. 

• High Noise Immunity on Logic Inputs 

• Low Power Consumption (80 mW) 

• 40 Lead Plug-In Package 

CHANNEL 
15 

CURRENT 
SHUNT 
INHIBIT 

01 FFERENTI AL 
MODE 

CONTROL 
4 X 16 DECODING MATRIX MATRIX 

ENABLE 

PARALLEL 
LOAD 

i 
ADDRESS INPUTS 

PARALLEL LOAD~ 

INPUT4 FLI~~~L.oP ~OUTPUT 

MEM 5015 RANDOM ACCESS MULTIPLEXER BLOCK DIAGRAM 



MAXIMUM RATINGS 

Input Voltages. 

Drain Voltage (Voo) 

Bus Voltages (Bus 1, Bus 2, Bus 3) ..... 
Storage Temperature. 

Operating Temperature ... 

-30V 

-30V 

-30V 

-55°C to +150°C 

-55°C to +85°C 

NOTE: A voltage which is more positive than 0.3 volts with respect to the ground terminal 
should not be applied to any pin. When it is necessary to operate with positive 
inputs, the ground terminal should be raised to the highest positive potential, and 
the Voo supply reduced by the same amount. 

ELECTRICAL CHARACTERISTICS 

Voo = -27V -t- IV, RL = 1.0Mn, CL = 10 pF, TA = -55°C to +85°C 
(unless otherwise specified) 

Parameter Min Typ Max Units Test Conditions 

Logic Inputs 
Logic "0" 0 -2.0 Volts 
Logic "1" -10 -12 -30 Volts 

Current Shunt Inhibit -26 -30 Volts 
Parallel Load 

Amplitude -10 -12 -30 Volts 
Width 2.0 /Lsec 
Frequency d.c. 100 kHz 

Aux. F /F Output 
Logic "0" 0 -0.5 -1.0 Volt 
Logic "I" -11 -12 Volts 

RON - Series Switch 800 1100 1500 Ohms los = 45 fhA 
(Current Mode) Bus 2 = Bus 3 = 0 Volts 

TA = 25°C 
RON - Series Switch 1000 1200 2000 Ohms VIN = -5V, RL = 300 kn 

(Voltage Mode) TA = 25°C 
RON - Shunt Switch 1500 2500 Ohms liN = 45 ftA 

(Current Mode Only) Bus 1 = 0 Volts 
TA = 25°C 

ROFF - All Switches 1000 Mn TA = 25°C 
Analog Input Capacitance 15 30 pF f = 1.0 MHz 

(per channel) 
RO'ONJ Temperature Coefficient 0.3 %/oC 
Input Leakage 

Analog Inputs 1.0 2.0 nA VIN = -IOV1 
Bus 2, 3 3.0 10.0 nA VIN = -10V TA = +25°C 
Bus 1 6.0 15.0 nA VIN = -10V J 

Turn On Time (TON) 2.0 2.5 fhS From -10 Volt Point on 
Parallel Load to 90% 
Point on Output Waveform 

Power Dissipation 80 mW Voo = -27V 
Supply Current Drain 3.0 mA Voo = -27V 

(2) 
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PACKAGE - 40 LEAD PLUG-IN 

r~IG­
~ ll-

I I 

A 

I .., 
I 
1 

I 

~ATlNGJ 
PLANE 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

c 

INDEX 

FUNCTION 

Ground 

t--N-­

--Mf--

L~ r-
I 

BOTTOM VIEW 

TERMINALS 

PIN 

21 

Differential Mode Control 22 

Bus #3 23 

Channel 9 24 

Channel 10 25 

Channel 12 26 

Channel 13 27 

No Connection 28 

Channel 15 29 

Current Shunt Inhibit 30 

Bus #1 31 

Channel 6 32 

No Connection 33 

No Connection 34 

Channel 4 35 

Channel 2 36 

Channel 1 37 

Bu~#2 38 

Parallel Load 39 

No Connection 40 

(3) 

FUNCTION 

21 Input 

23 Input 

Matrix Enable 

INCHES 
SYMBOL ~--r-------i 

MIN. MAX. 

A .880 .895 

B .685 .695 

c .812 .820 

o .609 .620 

E .365 .385 

F .175 .195 

G .125 .160 

H .264 REF. 

J .031 .075 

K .018 .022 

L .0475 .0525 

M .095 .105 

N .195 .205 

p .295 .305 

Auxiliary Flip·Flop Input 

No Connection 

No Connection 

Channel 8 

Channel 11 

No Connection 

Channel 14 

Voo 

Channel 7 

Channel 5 

No Connection 

Channel 3 

Channel 0 

No Connection 

20 Input 

22 Input 

Auxiliary Flip·Flop Output 



LOGIC DIAGRAM 

(I) 
---)+GROUND 

BUS#I-(I_I)_--.-~~~-+---~~~-+--~~~-­

PARALLEL LOAD0 9) 

0(38) 
2 

(31) 
--~>VDD 

DIFFERENTIAL (2) 
MODE CONTROL--+------...... 

BUS #2 (8) 

CSI (10) 

MATRIX ENABLE .;..<2_3.;..) +---------------' 
AUXI LlARY (24) 
FLI.P/FLOP ....... -~--I 

INPUT 

(4) 

(40) 
AUXILIARY 
FLIP/FLOP 

OUTPUT 

(3) 
BUS 
#3 



(5) 



TYPICAL CONNECTIONS, VOLTAGE MODE 

ANALOG INPUTS 
I 

CHANNEL 0 

36 17 16 35 15 33 12 32 27 

PARALLEL LOAD 

38 
21 
39 
22 

19 

VOLTAGE MODE OPERATION 

MEM 5015 

2331 

Voo(-27V) 

CHANNEL 15 

9 

3 18 

OUTPUT 

To multiplex in the voltage mode, pin 10 is connected to ground. A four bit address is placed on the Address 
Input lines and the Parallel Load is pulsed. The MIOSFET switch corresponding to the binary address will close 
connecting the signal on that channel to the common bus (Bus ·#2 or Bus #3). See Logic Diagram for the 
arrangement of buses. Bus #2 and Bus #3 may be connected together forming one common output terminal. 
The address will remain stored and the switch will remain closed until a new address is strobed into the address 
register. 

CURRENT MODE OPERATION 

To multiplex in the current mode, pin 10 is connected to VDD• Operation is similar to Voltage Mode Multiplexing 
with the exception that all 15 unselected input channels are connected to Bus #1, which can be used as a cur­
rent return. 

DIFFERENTIAL MODE OPERATION 

By connecting pin number 2 (DIFFERENTIAL MODE CONTROL) to the logic "1" level, the MEM 5015 can be 
made to operate in the Differential Mode. In this mode, the contribution of the 23 input is removed from the 
decoding matrix, so that pairs of channels (1 and 9, 2 and 10, 3 and 11, etc.) are activated simultaneously. The 
Differential Mode may be used in either Current Mode, or Voltage Mode operation. Note that each pair consists 
of a Bus #2 switch and a Bus #3 switch permitting isolation of the two signals when both switches are closed. 

(6) 



FIGURE 1: INTERCONNECTION FOR 32-CHANNEL OPERATION 

CHANNEL 
o 

CHANNEL BUS BUS BUS CHANNEL 
15 LOAD #1 #2 #3 16 

CHANNEL 
31 

}---------{ 1\ J \ Ij\ }--------{ \V 
36 9 36 

19 19 
II II 

MEM 5015 18 18 MEM 5015 
3 3 

38 21 39 22 24 40 23 38 21 39 22 24 4023 

\ 20 21 22 23 2 4 , 
i 

5-BIT ADDRESS 

AUXILIARY FLIP-FLOP 

I 1 I I U 
I 

The Auxiliary Flip-Flop stores the data presented to it at pin number 24, the Auxiliary Flip-Flop Input. Loading 
of information is under the control of the Parallel Load command, pin number 19. The output of the Auxiliary 
Flip-Flop (pin number 40) is the inverse of the data entered. The Auxiliary Flip-Flop is used to store additional 
address bits when several MEM 5015's are used in systems with more than 16 channels. 

MATRIX ENABLE AND EXPANDED MODE OPERATION 

The decoding matrix in the MEM 5015 is activated by connecting the MATRIX ENABLE line, pin number 23, to 
a logic "I". It is, therefore, possible to expand the operation to 32 channels by using two MEM 5015's and 
activating one MATRIX ENABLE line at a time. Figure 1 shows how the two units are interconnected for this 
purpose. 

Any number of MEM 5015's can be operated in parallel when the correct MATRIX ENABLE input signals are 
provided for each module. 

(7) 

9 



A SIXTEEN CHANNEL SEQUENTIAL SCAN MULTIPLEXER AND ANALOG­
TO-DIGITAL CONVERTER SYSTEM USING MIOS COMPONENTS. 

ANALOG 
INPUT 
DATA 

STEP AND 

M,~t~~p~~~5ER MULTIPLEXED 
OUTPUT 

CONVERT ----.-~ 
COMMAND 

S-C-IOO 
AID CONVERTER 

SYSTEM 

S- RC-IOI 
REGULATOR AND 
CLOCK MODULE 

DIGITAL 
OUTPUT 
TO COMPUTER 

BLOCK DIAGRAM 

I 
1ST 

CHANNEL 

16 ANALOG INPUT CHANNELS 
(0 TO -5V SIGNAL RANGE) 

MEM 5015 

\ 
16 TH 
CHANNEL 

31--'---~ 

19 18 
I 2 10 24 23 31 38 21 39 22 

13 12 II 10 
...----........ ......j16 

MEM 1050 
15 

3 

10-BIT 
PARALLEL DATA OUTPUT 

S-C-IOO 
AID CONVERTER 

10-BIT 
201---~SERIAL 

28 OUTPUT 

25 

5 
26 18 

3 29 4 13 21 10 2 19 23 

..----=----< -27 VOLTS 

"'-~I-----+-+--+-+-+------< + 15 VOLTS 

3 29 4 1321 10 2 19 

S-RC-IOI 
REGULATOR AND CLOCK 

-27V STEP AND 
CONVERT>-4------------------~ 

COMMAND 

INTERCONNECTION DIAGRAM 

Printed in U.S.A. T-6044 



24 LEAD FLAT PACK 

DESCRIPTION 

DIGITAL 'DI~FERENTIAL 

ADDER ELEMENT 

.105 .055 
.095 .045 .027 

.155 .0275 .018 

.145 .0225 
/;

INDEX POINT 

ALTERNATE 
INDEX POINT 

r=---~-

:~~; r -= =1-I==::::fi'"';-71t:~~:::::::::::::::J-.O-19---r 
.205 1-1===14 I -.1010 
.195 +--1-I==::::l5 t 

..L.....-L---L--L--+-+-e::::=::;j 6 t .410 

-'-.2--'O-5-r--r-+-t-_:E:==== =::::::t=1~ I .36

1 

0 

.195 --e===::I9 16 

.
255 l -- --e==~I~OUII~12~'+13~1!i-r4~15~:;;~ __ ~ .245 

~ - - -I-E:=====+=P I Lt=+=:=====:::J 
.155 
J45 

.105 

.095 

.0275 
.0225 .055 

.055 .045 

.045 .0275 

.070 

.030~l= 

.0225 

.055 

.045 
.0275 
.0225 

•. 035 J 
.005 L .275 -l .200 I-

.240 TYP 

Note: All dimensions in inches. 

.006 

.(03) 

t 

The MEM 5021 is a Digital Differential Analyzer Adder Element constructed on a 

single monolithic chip utilizing MIOS P-channel enhancement mode transistors. This 

element when used in conjunction with a dual shift register forms a complete 

Digital Differential Analyzer Integrator (DDA) of ternary type. The DDA is designed 

to be used in parallel operation and performs rectangular integration. The DDA 

integrator can be used in a variety of control system applications or to solve any 

differential equation. 

The function diagram shows the adder element connected to a dual shift 

register in the standard configuration. The overflow and underflow outputs (tlz+ 

and flz-) and internal carry are stored in d.c. flip flops so that the unit may be 

operated to d.c. For d.c. operation, CPI must be a Logic "0" (ground) and CP2 must be 

a Logic "I" (negative). The timing diagram shows the relative timing of the clocks 

to the outputs. Note that CPI and CP2 must not be negative at the same time. The 

numbers in the shift registers are serial, least significant bit (LSB) first, sign bit 

last; negative numbers are in 2's complement form. The scaling is accomplished for 

each integrator by inserting a single "one" into the scale input at the time of the 

LSB of that number. For detailed information about scaling, inserting initial condi­

tions, and biased and unbiased roundoff error consult the General Instrument appli· 

cation note entitled "MIOS Integrated Digital Differential Analyzer". 

PIN 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

ADVANCE 

MARCH, 1967 

MEM 5021 

TERMINALS 

FUNCTION 

Y flx Input 

Y Adder Output (Yout) 

Ground 

Initial Conditions Input (Yo) 

Initial Conditions Load Input 

Y Adder Input (Yin) 

Scale Input 

Y Adder Subtract Input (.~y -) 

Y Adder Add Input (fly +) 

Sign Bit Clock 

Overflow Output (tlz +) 

No Connection 

No Connection 

Clock (CP2) 

Clock (CPI) 

Underflow Output (flZ -) 

Initial Conditions Input (Ro) 

Biased R Adder Output (Rout) 

Unbiased R Adder Output (Rout) 

No Connection 

Drain Voltage (-VDD) 

R Adder Input (Rin) 

R Adder Subtract Input (flX -) 

R Adder Add Input (flx +) 



FUNCTION DIAGRAM 

f f 11 I I 
6X- 6X+ 6Y- 6Y+ 6Z- 6Z+ 

~ SCALE INPUT 

~ LOAD INPUT 

~YO 
MEM 5021 

CLK 0 10-81-+--....::.-~------. 
CLK020-81-+-------r--~ 

- OUTPUT I 

- OUTPUT2 

MEM 3016-2 
(NOTE I) 

SIGN BIT CLK r--o 
UNBIASED ROUT r---o 

BIASED ROUT --

YOUT .. 

,---+-+--o8GRO 

.---t----I-+--<J8VOO 

1r--+--+---U8V GG 

DATA IN, ... 

NOTE 1: The MEM 3016-2 is a dual 16 bit, d.c. to 1 Mc, shift register. 

FEATURES 

• Parallel, ternary integrator usable with any length shift register 
• Arbitrary scaling 
• Initial conditions easily inserted 
• Biased or unbiased R remainder 
• Adders are separate and can be used independently 
• ~t1y is possible using additional elements 
• Inputs protected against static damage 

MAXIMUM RATINGS 

Clock Voltages (4)1 and 4>2) ........................................................................ -30V to +O.3V 
Input Voltages .............................................................................................. -30V to +O.3V 
Drain Voltage (Voo) ...................................................................................... -20V to +O.3V 
Storage Temperature .......................................................................... - 55°C to + 150°C 
Operating Temperature ............................................................................ -55°C to +85°C 



ELECTRICAL CHARACTERISTICS 

Standard Conditions (unless otherwise specified) 
Load = 1.0Mn and lOpF, r/J 1 = r/J 2 = -27 Volts ±1 Volt 
Voo = -13 Volts ±1 Volt, TA = -55°C to +85°C 

Cha racteristic 

Clock Repetition Rate 

Clock Pulse Widths 
r/Jpw1 
r/Jpw2 

Clock Delay (r/Jd) 

Clock Pulse Rise and Fall Time 
(10% to 90%) 

Clock Pulse Logic Levels (r/JI and r/J2) 
Logic "0" 
Logic "I" 

Clock Pulse Input Capacitance 

Clock Input Current (r/J2) 

Clock Input Current (r/JI) 

Input Logic Levels 
Logic "0" 
Logic ··1" 

Input Pulse Width 

Input Capacitance 

Input Leakage Current 

Output Logic Levels 
Logic ··0" 
Logic ··1" 

Propagation Delay plus 
Rise & Fall Time 

Min 

dc 

0.9 
0.9 

0.1 

-26 

-10 

0.9 

Typ 

20 

1.8 

3.0 

Max Units 

500 kHz 

10 

0.1 

-2.0 
-28 

V 
V 

pF 

100 p.A 

2.5 rnA 

-2.0 

1.0 

-0.5 -1.0 V 
V -11 -12 

Conditions 

SEE FIG. 1 
SEE FIG. 1 

SEE FIG. 1 

r/J 1 = r/J2 = OV 

r/J 1 = OV, r/J2 = -26V 

r/J 1 = -26V, r/J2 = OV 

Yin = OV 

Yin = -20V 

T pdyr,L See Note 2 
T pdyr2S 

500 750 nS SEE FIG. 1 

Tpdyll See Note 3 
T pdy2S 

Noise Immunity 

Output impedance to Ground 
(Output at Logic "0") 

Output Drive Capability 
(Output at Logic "1") 

Output Drive Capability 
(Output at Logic ··1") 

Supply Current Drain 

250 400 

1.0 

3500 

-10 -11 

-5.0 

1- 1- 6.0 

nS SEE FIG. 1 

V dc to 500 kHz 

Ohms 

V 

V 

rnA 

RL = 20 K Ohms 

RL = 10 K Ohms 

f = 500 kHz 

NOTE 2: Tpdyrl and Tpdyr2 represent the total propagation delay plus rise and fall times 
through the R Adder (biased output which is the worst case) and the Y Adder 
in series. 

NOTE 3: T pdYI and T pdy2 represent the propagation delay plus rise and fall times of the 
Y Adder only. 



TYPICAL TIMING DIAGRAM 

Clock cf>SR I & Clock cf> A I OV 
-27V 

Clock cf>SR2 & Clock cf> A2 OV 
I -27V I 

SR Output plus YIN & RIN Inputs OV~ I 
-13V I 

OV I Scale Input -13V I 

dX- & ~Y- Inputs (SEE NOTE 4) OV I 
-13V I 

dX+ & dY+ Inputs (SEE NOTE 4) OV I 
-13V I 

Y Adder Output and RAdder Y dX Input OV '1 : I L -13V 

FIGURE 1 

Printed in U.S.A. 

ov II Biased R Adder Output (ROUT) -13V I 
L ___ ~I~~ ~ __ ~ 

NOTE 4: The dX and dy input waveforms are shown changing state on the negative going 
edge of the DDA clock cf>A2' These same waveforms are also representative of when 

the overflow (dZ) and underflow (~z-) outputs of the DDA change state, 

DEFINITIONS: 

cf>SRI - Clock cf>1 Of Shift Register 

cf>SR2 - Clock cf>2 Of Shift Register 

cf> A I - Clock cf> I Of Adder Element 

cf> A2 - Clock cf>2 Of Adder Element 

i 0PWI -1 
Clock cf>SRI & Clock cf>AI _~~~ j,,...--------"'" / 

-27V-- Lj 0d ~---' 
OV-·r-~----------~ 

Clock cf>SR2 & Clock cf>A2 -4V 

-TRIGGERS OFF 
THE NEGATIVE 
GOING EDGE 
OF 0SR2 ----7 

T·6022 



DESCRIPTION 

The MEM 5031 is a static logic element which serially examines a shift register 

and determines whether the contents are greater than, equal to, or less than zero. 

The unit is constructed on a single monolithic chip utilizing MIOS (Metal-Thick-Qxide-

Silicon) P-Channel enhancement mode transistors. 

The information in the register should be organized least significant bit first, sign 

bit last. There are two push-pull outputs, designated "positive" and "negative." With 

the .:1X + input a logic "I" and the content of the register positive, the "positive" 

output shall indicate a logic "I" during the entire next word time. The "negative" 

output shall indicate a logic "I" for a negative content. For a content of zero, both 

outputs shall indicate a logic "0." Two .:1X inputs control whether or not the input 

number is examined at all. If .:1X + is a logic "I", a positive number shall indicate 

positive. If .:1X - is a logical "I", a positive number shall indicate negative and a 

negative number shall indicate positive. If both .:1X inputs are a logic "0", any num­

ber shall indicate zero (Le., it is not examined). The unit is designed to be used in 

conjunction with an MEM 5021 for solving differential equations. 

In order to obtain d.c. stability at low frequencies, it is necessary that the <pI clock 

be a logic "0" and the <p2 clock be a logic "1." Note that it is important that the 

<pI and <p2 clocks are not at a logic "I" simultaneously. 

LOGIC DIAGRAM 

REGISTER 
INPUT 

SIGN BIT 

POSITIVE 
OUTPUT 

!Il2 

6X+ 

6X-
NEGATIVE 
OUTPUT 

ADVANCE 

DECEMBER, 1967 

MEM 5031 

TO-87 

{.Olg f 
.010 .410 

.155 
.145 

-I.070L·275 -1.0701-
L-IMIN·I-.24O ~1±-1 

[.006 LSEATING .035 
.003 PLANE .005.070 

.030 

T 

Note: All dimensions in inches. 

TERMINALS 

PIN FUNCTION 

Negative Output 

2 Vee 

3 Voo 

4 Positive Output 

5 Ground 

6 .:1X-

7 Register Input 

8 No Connection 

9 Ground 

10 No Connection 

11 Sign bit 

12 Clock <pI 

13 .:1X+ 

14 Clock <p2 



MAXIMUM RATINGS 
Clock Voltages (</>1 and </>2). 
Input Voltages. 
Drain Voltage (-Voo) ... 
Gate Voltage (-VGG). 
Storage Temperature 
Operating Temperature. 

ELECTRICAL CHARACTERISTICS 
Standard Conditions (unless otherwise specified) 

- 30V to + 0.3V 
.. ............. -30V to + 0.3V 

- 30V to + 0.3V 
- 30V to + 0.3V 

.... -55°C to + 150°C 

.... - 55°C to + 85°C 

Voo = -13V ± 1 Volt, VGG = ~27V ± 1 Volt, Load = 1.0 Mn and 10 pF, TA = -55°C to + 85°C. 

CHARACTERISTIC MIN TYP MAX 

Clock Rep. Rate d.c. -- 1.0 

Clock Pulse Widths 
</>1 pw 0.4 -- 10 
</>2 pw 0.4 -- --

Clock Pulse, Rise & Fall time 
10% - 90% -- -- 4.0 

Clock Pulse Logic levels 
(</>1, </>2) 
Logic "0" +0.3 -- -2.0 
Logic "I" -26 -- -28 

Clock Pulse Input Capacitance 
(</>1, </>2) -- 2.0 3.0 

Data Input Capacitance -- 2.0 3.0 

Data Input Logic Levels 
Logic "0" +0.3 -- -2.0 
Logic "1" -10 -- --

Input Pulse Width 0.9 -- --
Data Input Capacitance -- 3.0 --
Input Leakage Current -- -- 1.0 

Output Logic Levels 
Logic "0" -- -0.5 -1.0 
Logic "I" -11 -12 --

Propagation Delay Plus 
Rise and Fall Time 

Tpd, -- 120 400 
Tpdz -- 120 400 

Noise Immunity 1.0 -- --
Output Impedance to Grd. -- -- 3.5 

Output Drive Capability -10 -11 --
(Logic "1") -5 -- --

Supply Current Drain -- 1.5 2.0 

NOTE 1. Tpd J represents the total propagation delay plus rise time of both outputs. 

NOTE 2. Tpd2 represents the total propagation delay plus fall time of both outputs. 

UNITS CONDo 

MHz 

/1-S SEE FIG. 1 
/1-S SEE FIG. 1 

/1-S 

Volts 
Volts 

pF 

pF Vin = 0 Volts 

Volts 
Volts 

/1-S 

pF Vin = 0 Volts 

/1-A Vin = -20 Volts 

Volt 
Volts 

nS SEE NOTE 1 
nS SEE NOTE 2 

Volt d.c. to 1.0 MHz 

Kn at Logic "0" 

Volts RL = 75 Kn, VOD = -13V 
Volts RL = 10 Kn, VDD = -13V 

mA f = 1.0 MHz 



FUNCTION DIAGRAM 

6X+~o---,-+-------------------~ 

6X-~o-,-+-+-+-------------~ 

y () C) 
Y I I 

6X- 6X+ 6Y- 6Y+ 6Z- 6Z+ 

0-- SCALE INPUT SIGN BIT CLOCK ~ 

0-- LOAD INPUT UNBIASED ROUT ~ 

0-- YO MEM 5021 Y·6X .. 
~ RIN BIASED ROUT .. YIN YOUT ~~ 

RO 

b 
CLOCK 01~ ..... - GRD 

CLOCK ~2~ ..... VOO --- VGG I " 

- OUTPUTI DATA INI ~ 
MEM 3016-2 

'---- OUTPUT2 DATA IN2 ~ -

CLOCK 9S1 .- GRD "V 

CLOCK 02 .-
Voo 

I I 
...., 

SIGN BIT CLOCK - VGG I 
...., 

.. POSITIVE MEM 5031 ..... 
SERIAL dE SERVO ADDER INPUT ~ ... NEGATIVE ..... 

6X+ 6X-



TYPICAL TIMING DIAGRAM 

FIGURE 1 

Printed in U.S.A. 
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ADVANCE 

NOVEMBER, 1967 

16 CHANNEL RANOolVi'/s:EQUENTIAL 
ACCESS·. MULTIPLEXER 

MEM 5116 

DESCRIPTION 

The MEM 5116 is a 16 Channel Random/Sequential 
Access Multiplexer module containing a programmable 
counter and decoder, and a 16 channel multiplexer. 
The device is constructed on a single monolithic chip 
utilizing MIOS (metal-thick-oxide-silicon) P-channel en­
hancement mode transistors. 
Due to the nature of the programmab!e counter and 
decoder, various combinations of the module can be 
utilized to expand to any number of channels. 

MAXIMUM RATINGS: 

Input Voltages. 
Drain Voltage (Voo) 
Storage Temp ... 
Operating Temp .. 

FEATURES: 

• High "off" resistance 
• Zener input protection 
• Low leakage to summing junction 
• Low crosstalk 
• Random sequential modes of addressing 
• Sync. output establishes channell ref. 
• Low power consumption 
• 40 lead plug-in package 
• Low "on" resistance 

-30V to +0.3V 
.. .. -30V to +0.3V 
... -55°C to +150oC 
'" - 55°C to +85°C 

NOTE: A voltage which is greater than 0.3 volts positive with respect to the ground terminal should not be applied to any pin. Where 
it is necessary to operate with positive inputs, the ground terminal should be raised to the highest positive potential, and the 
Voo supply reduced by the same amount. 

ELECTRICAL CHARACTERISTICS 

Standard Conditions (unless otherwise specified) 
Voo = -27V ± IV, RL = 300K, CL = 10pF, TA = -55°C to +85°C 

Characteristics Min. Typ. Max. Units Test Conditions 

Clock Repetition Rate d.c. 500 kHz 
Logic "0" a -2.0 Volts 
Logic "1" -10 -12 -28 Volts 
Pulse Width 1.0 10 /LS 
Clock Input 
Leakage Current 5.0 /LA Yin = - 20 Volts 

Preset and Sync. Inputs 
Logic Levels 

Logic "0" a -2.0 Volts 
Logic "1" -10 -12 -28 Volts 

Sync. Pu Ise Width 
Input Leakage 

2.0 /LS 

Current 5.0 /LA Vin= -20 Volts 
Sync. Output 

Logic "0" a -0.5 -1.0 Volt 
Logic "1" -11 -12 Volts 

Output Impedance to Ground 3000 5000 Ohms Output a Logic "0" 

Ro (on) 1000 1500 2000 Ohms Yin = -5.0V, RL = 300K 

R off per switch 1000 Mn Yin = -5.0V, TA = +25°C 
Analog input capacitance 15 pF Freq. = 1.0 MHz 

(per channel) 

Ro (on) temperature coefficient 0.3 %jDC 

Analog input leakage 800 pA Yin = -5.0V, TA = +25°C 

Analog output leakage 10 nA VOUT = -5.0V, TA = +25°C 

Turn on time (TON) 1 /LS from -10V pOint on count pulse 
(Sequential Mode) to 90% point on output waveform 

Turn on time (TON) 0.5 /LS from -10V point on parallel load 
(Random Mode) pulse to 90% on output waveform 

Power dissipation 108 mW Voo = -27V 

Supply current drain 4 rnA Voo = -27V 



FIGURE 1: BLOCK DIAGRAM FIGURE 2: TYPICAL CONNECTION FOR MEM 5116 
16 CHANNEL RANDOM/ 
SEQUENTIAL ACCESS 
MUL TIPLEXER 

ANALOG INPUTS 

16 

ANALOG INPUTS 
I 

o 

, 
CHANNEL I CHANNEL 16 

"""--0 ANALOG 
OUTPUT 

SYNC 
OUTPUT 0----.-. 

SYNC OUTPUT 26 MEM 5116 

21 
39 
23 
40 

22 

CLOCKu-......... ---f 

SYNC INPUTo----I 
COUNTER 

Voo 
(-27V) 

ANALOG 
OUTPUT 

CLOCK 
(0) 

GND '--..----,--....-....,.---1 
(PARALLEL LOAD) 

• • 
PRESET COUNTER INPUT 

FIGURE 3: INTERCONNECTION FOR 256 CHANNEL OPERATION 

ANALOG INPUTS ANALOG INPUTS ANALOG INPUTS 
I I I 

1- - - ---16' 1- ---- -16 1-- ----16' 

2° I-- 2° I-- 2° I--

MEM 5116 2' f-< MEM 5116 2' f-< MEM 5116 2' f-< 
GROUP I 22 GROUP 2 22 GROUP 3-15 GROUP 16 22 f-< f-< ----- f-< 

2 3 f-< 2 3 f-< 2 3 f-< 

.-- SYNC -=-= -~ 

SYNC~~ OUT SYNC SYNC 
IN 4 IN r-- IN 

OUT 0 OUT ¢ OUT 0 
I I I 
I 1 I 

T fo 

I I 
L -- - - -ANALOG INPUTS - - - - - J 

fo 
16- 0 

OUT .... 256 CHANNEL 
MEM 5116 ' OUTPUT 

GROUP SELECT 

~ 
SYNC IN 

2°2' 2 2 23 

U±J 

Expanded Mode Operation - The MEM 5116 can be connected to accommodate any number of channels. 
By enabling Groups 2 through 16 from the Sync Output of Group 1 and tying all Preset lines to ground, all 
Groups count synchronously. The output of each group is then coupled to the Analog Input of a Group 
Select. 

SYNC INPUT 
(PARALLEL LOAD) 

o 

o 



RANDOM ACCESS MODE OPERATION 

SYNC INPUT 0 
(PARALLEL LOAD) 

-12 

0 

U 2° 

-12 

0 
I 

21 U -12 

0 I I 
22 

-12 

0 

23 

-12 

U 
I I 

U 
I I 

U 
CHANNEL 

I 
2 
3 
4 f--
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 
15 
16 

Note: Clock (pin 38) r:nust be 
held at ground In order 

SEQUENTIAL MODE OPERATION 

o 
CLOCK 

_I:: UUUII CHANNEL ~ U 
5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

SYNC OUT 0 l.J 
-12 

to activate decoding matrix 

U 
I I 

U 
I I 

U 
I I 

U 

LJ 
NOTE: SAMPLE TIME IS DEFINED BY THE DUTY CYCLE OF THE CLOCK. 

SAMPLE TIME .. CL<~CK FREQ - CLOCK PULSE WIDTH. 



PACKAGE - 40 LEAD PLUG-IN 

A 
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I 
I 

I 

SEATlNGJ 
PLANE 

PIN 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

c 

INDEX 

FUNCTION 

Ground 

No Connection 

AI 

A3 

A4 

No Connection 

No Connection 

No Connection 

Ab 

As 

Ana log Output 

A9 

No Connection 

BOTTOM VIEW 

TERMINALS 

PIN FUNCTION 

14 No Connection 

15 All 

16 AI3 

17 AI4 

18 Alb 

19 No Connection 

20 No Connection 

21 Preset 2° 

22 Sync. Input 

23 Preset 22 

24 No Connection 

25 No Connection 

26 Sync. Output 

27 A2 

PIN 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

INCHES 
SYMBOL I-----r------t 

MIN. MAX • 

A . 880 .895 

B .685 .695 

C .812 .820 

o .609 .620 

E .365 .385 

F .175 .195 

G .125 .160 

H .264 REF. 

J .031 .075 

K .018 .022 

L .0475 .0525 

M .095 .105 

N .195 .205 

p .295 .305 

FUNCTION 

As 

No Connection 

No Connection 

A7 

VDD 

Alo 

No Connection 

AI2 

Als 

No Connection 

Clock 

Preset 21 

Preset 23 

T·6056 
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GENERAL DESCRIPTION: 

PRELIMINARY 

JULY, 1967 

MEM 5132 

The GI MEM 5132 is a 32-bit random access memory cell designed for both large and small 
memory system applications. The monolithic circuit contains 32 DC storage flip-flops and 
address decoding for reading and writing. It is intended for use in medium and large arrays 
as a scratch-pad memory and as a replacement for core memory systems. Upon application 
of the correct binary address and strobe pulse, anyone bit word may be updated or read out 
on the corresponding data in or out terminals. 

The word length may be expanded to any arbitrary number by adding additional MEM 
5132's. The number of bits per word corresponds to the number of additional memory cells. 
When the corresponding address and strobe wires are tied together and activated, an entire 
word may be updated or read out in parallel. 

FEATURES: 
• Directly Interfaceable with TTL or DTL • High Noise Immunity 
• Low Power • High Input Impedance 
• High Speed • Cell Expander Input 
• Non-Destructive Readout • Full Temperature Range 
• Small Size - 14 Lead Flatpack (-55°C to +85°C) 

TYPICAL ELECTRICAL CHARACTERISTICS (-55°C to +85°C) 

Supply Voltage............... . ........ .......... . .... . . .......... -12V and +5V 
Power ................................................................... . . ............................ 60mW 
Cycle Time ............. . . .............. 500 nS 
Logic Levels ....................... . . ...................... '" "0" =OV 

Ill" = +5V 
Noise Immunity ...... '" ...... . .......... 1 V 
110" Level Output Current Sink ... . ................................ 1.6mA 

BLOCK DIAGRAM 

ADDRESS 
ENABLE -12V +5V 

OUTPUT STAGE POWER 

MEM 5132 
DATA OUTPUT 

WRITE READ DATA 
STROBE STROBE IN 

T·6053 



54-BIT SERIAL ACCUMULATOR 

DESCRIPTION 

ADVANCE 

OCTOBER, 1967 

MEM 3064 B 

The 64-Bit Serial Accumulator consists of a 64-bit dynamic shift register plus logic for loading or 
recirculating information within the circuit. The device is constructed on a single monolithic chip utiliz­
ing MIOS (Metal-Thick-Oxide-Silicon) P-channel enhancement mode transistors. 

The accumulator operates at frequencies from 10 kHz to 2 MHz. Each individual stage of the register 
dissipates <200 fL watts during 2 MHz operation. The power dissipation of each of these stages de­
creases proportionally with frequency. Both data and data outputs are available, each of these output 
stages dissipates < 12 mW at 2 MHz into a 12 picofarad load. 

One accumulator circuit can drive directly into another without the addition of any external components. 

STANDARD 
PACKAGE 

LOW PROFILE 10 LEAD 
TO·74 

Bottom view 
NOTE: All dimensions in inches 

, .... ----64 BITS -------1"1 

STORE -+---t..-------I 

I NPUT -t---~----I 

I--"'~--+- OUTPUT 2 

L __ J---"T-OUTPUT I 

LOGIC DIAGRAM 

TERMINALS 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FUNCTION 

Ground 

Store 

No Connection 

cp2 

Output 2 (Data) 

cp4 

Input 

Output 1 (Data) 

OPTIONAL 
PACKAGE 

TO-87 

{~ 1 
.010 .410 

II 
j~,OI5' 

, 
:~!~ MAX. 

105 
095 

155 
ill 

-l.070L- .275 ......J .070 ~ 
L-IMIN·I' .240 ·1~1::i.:..J 

(006 LSEATING ~ 
003 PLANE .005,070 

030 

Note: A" dimensions in inches. 

3r 

TERMINALS 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

FUNCTION 

Ground 

Store 

No Connection 

No Connection 

No Connection 

No Connection 

No Connection 

cp2 

Output 2 (Data) 

cp4 

13 Input 

14 Output 1 (Data) 



MAXIMUM RATINGS 

... -30V to +0.3V 

. .. -30V to +0.3V 

. .. -55°C to +150°C 

Clock Voltages (rf>I, rf>z, rf>3, rf>4). 

Data Input & Store Voltages .... 

Storage Temperature .... 

Operating Temperature Range ..... . .................. -55°C to +85°C 

ELECTRICAL CHARACTERISTICS 

Standard Conditions (unless otherwise specified) 

Load = lOMa and 12pF, TA = -55°C to +85°C 

Characteristic Min Typ Max 

Clock Repetition Rate .01 - 2.0 

Clock Pulse Width (rf>1 & rf>3) 100 - -

Clock Pulse Width (rf>z & rf>4) 200 - -

Clock Logic Levels 

Logic 110" +0.3 - -1.0 
Logic" 1" -24 - -27 

Data & Store Input Levels 

Logic 111" -10 - -24 
Logic "0" 0 - -2.0 

Data Input Pulse Width 100 - -

Store Pulse Width 200 - -

Clock Input Capacity 

rf>1' rf>3, rf>4 - - 10 

rf>z - - 10 

Data & Store Input Capacity - - 2.0 

Input Leakage To Ground - - 100 (Clock Input Terminals) 

Input Leakage To Ground - - 5.0 (Data & Store Terminals) 

Output Logic Levels ,:~ 

Logic "0" 0 - -2.0 
Logic" 1" -11 - -24 

Units Conditions 

MHz 

nS 
@ -24 Volts 
SEE FIGURE 1 

nS 
@ -24 Volts 
SEE FIGURE 1 

Volt 
Volts 

Volts 
Volts 

nS 
Stable During t mp 

SEE FIGURE 1 

nS 
Stable During tsr 
SEE FIGURE 1 

pF 

pF Plus Output Capacitive Load 

pF 

/LA VIN = -27V 

/LA VIN = -20V 

Volts Stable During t mp 

Volts Stable During t mp 

'~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. 

0 1 01 Ib 

¢I I U I 
-VC I Cl Id 

0
1 el If 

¢2 I \ / 
-VC: gl \h 

MINIMUM CLOCK REQUIREMENTS 01 jl Ik jl Ik 
MINIMUM MAXIMUM -vJU U CHARACTERISTIC SYMBOL VALUE (nS) VALUE (uS) ~3 

</>1 Pulse Width tcd 100 
</>2 Pulse Width tim 100 II 1m II 1m 
</>3 Pulse Width t g h 200 oln Ip nl \p 
</>" Pulse Width trs 200 1.0 

-J I \ r Sampling Width 1 t b h 100 ~4 
Sampling Width 2 tks 100 
</>4 - </>1 Overlap t p a 0 c Irl Is rl Is 
</>2"- </>3 Overlap t f j 0 
</>2 - </>4 Overlap tfn 0 1.0 I 
</>4 - </>2 Overlap tpe 0 

DATA INPUT I ~ </>3 Precharge Time t r m 100 
</>1 Precharge Time tgd 100 I 

I.~ 
I 
I 

STORE INPUT I 
I 

OUTPUTS I .-I 
m p 

Designations </>1, </>2, </>3, </>4 on this data sheet are arbitrary and may be rearranged to correspond with 
designations on other MIOS data sheets. The relative timing however must be maintained as shown. 

TYPICAL MEM 3064 B INTERCONNECTION DIAGRAM 

STORE I 
INPUT 

INPUT 
MEM 3064-8 

TYPICAL INTERFACE CIRCUIT 

STORE 

MEM 3064-8 
INPUT 

DATA 

DATA 

STORE 2 
INPUT 

.----------. DATA 

MEM 3064-8 

TTL/DTL r--' 
I 
I I 
1 1 

I I R2 

I \ 

8.2K 

I MEMI 
I 550

1
- 24 TO -27VOLTS 

I I 

I I TTL/DTL 

I 

-24 TO -27VOLTS 



SCHEMATIC DIAGRAM MEM 3064 B 

Printed in U.S.A. 
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ADVANCE 

OCTOBER, 1967 

DUAL 64~BIT, Sr;~I~t}:ACCUMULATOR MEM 3064·28 

DESCRIPTION 

The Dual 64-Bit Serial Accumulator consists of two 
64-bit dynamic shift registers plus logic for loading 
or recirculating information within each circuit. The 
device is constructed on two monolithic chips utilizing 
MIOS (Metal·Thick·Oxide·Silicon) P·channel enhance· 
ment mode transistors. 

The dual accumulator operates at frequencies from 
10 kHz to 2 MHz. Each individual register stage dis· 
sipates <200 fLwatts during 2 MHz operation. The 
power dissipation of each of these stages decreases 
proportionally with frequency. Both data and data out· 
puts are available, each of these output stages dis· 
sipates < 12 mW at 2 MHz into a 12 picofarad load. 

One accumulator circuit can drive directly into another 
without the addition of any external components. 

24 LEAD FLAT PACK 

105 .055 
.095 .045 .027 

.155 .0275 .018 

.145 .0225 r=-- -

.255 r-= 

.245 
.205 
.195 

6 

7 

.205 8 
.195 9 

.
255 l --.245 

~ 
.155 
-:145 

.105 

.095 

.0275 
.0225 .055 

.055 .045 
,045 .0275 

.070 

.030L-l= 

.0225 

INDEX POINT 

1 
.019 

.LOIO 

,-
.410 
,360 

J 

.006 

.003} 

• . 035 J 
.005 L .275 -l .200 I-

.240 TYP 
• 

Note: All dimensions in inches. 

PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

STORE A--+-;~---j 

INPUT A-t--'---i 

STORE B---+--'Io------1 

INPUT B---r.-----'-----j 

~--t-OUTPUT 2A 
~-t-OUTPUT fA 

I---<~r-OUTPUT 2B 
I---t-OUTPUT I B 

LOGIC DIAGRAM 

TERMINALS 

FUNCTION PIN FUNCTION 

Ground 13 No Connection 

No Connection 14 cf> 28 

No Connection 15 Output 2 (Data 8) 

cf>3A 16 cf>48 

cf> lA 17 Input 8 

Store A 18 Output 1 (Data 8) 

No Connection 19 cf>2A 

cf>38 20 Output 2 (Data A) 

cf> 18 21 cf>4A 

Store 8 22 Input A 

No Connection 23 Output 1 (Data A) 

No Connection 24 No Connection 
::;,:(4;: 
');:'0'" 

.,,~:',~,: 

'I\), 
":m',':; 



MAXIMUM RATINGS 

Clock Voltages (f/J" f/J2, f/J3, f/J4) .. . 

Data Input & Store Voltages ............... . 
Storage Temperature ............ . 

Operating Temperature Range ... 

., -30V to +0.3V 

.. -30V to +0.3V 

. .... -55°C to +150°C 

. .... -55°C to +85°C 

ELECTRICAL CHARACTERISTICS (Each Accumulator) 

Standard Conditions (unless otherwise specified) 

Load = 10Ma and 12pF, TA = -55°C to +85°C 

Cha racteristic Min Typ Max Units Conditions 

Clock Repetition Rate .01 - 2.0 MHz 

Clock Pulse Width (ifJ , & ifJ3) 100 nS 
@ -24 Volts 

- - SEE FIGURE 1 

Clock Pulse Width (f/J2 & f/J4) 200 nS 
@ -24 Volts 

- - SEE FIGURE 1 

Clock Logic Levels 

Logic "0" +0.3 - -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 
Stable During t mp 

SEE FIGURE 1 

Store Pulse Width 200 - nS 
Stable During tsr 

- SEE FIGURE 1 

Clock Input Capacity 

ifJ
" 

f/J3, f/J4 - - 10 pF 

f/J 2 - - 10 pF Plus Output Capacitive Load 

Data & Store Input Capacity - - 2.0 pF 

Input Leakage To Ground - - 100 /LA Y'N = -27V (Clock Input Terminals) 

Input Leakage To Ground - - 5.0 /LA Y'N = -20V (Data & Store Terminals) 

Output Logic Levels~:< 

Logic "0" 0 - -2.0 Volts Stable During t mp 

Logic" 1" -11 - -24 Volts Stable During t mp 

*A resistive I·oad 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. 

0 1 01 Ib 
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0
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MINIMUM CLOCK REQUIREMENTS 01 il Ik i\ Ik 
MINIMUM MAXIMUM -vJU U CHARACTERISTIC SYMBOL VALUE (nS) VALUE (uS) f63 

<PI Pulse Width tcd 100 
<P2 Pulse Width tl m 100 II 1m II 1m 
<Pl Pulse Width t g h 200 

Oln Ip nl \p 
<P, Pulse Width, trs 200 1.0 

-J I \ r Sampling Width 1 t b h 100 f64 
Sampling Width 2 tks 100 
<P4 - <PI Overlap t p a 0 c Irl Is r I Is 
<P2 - <Pl Overlap t f j 0 
<P2 - <P4 Overlap tfn 0 1.0 I 
<P4 - <P2 Overlap tpe 0 

DATA INPUT I ~ <Pl Precharge Time t r m 100 
<PI Precharge Time tgd 100 I 

l.~ 
I 
I 

STORE INPUT I 
I 

OUTPUTS I -~ I 
m p 

Designations <P" <p2, <pl, <p, on this data sheet are arbitrary and may be rearranged to correspond with 
designations on other MIOS data sheets. The relative timing however must be maintained as shown. 

TYPICAL MEM 3064-28 INTERCONNECTION DIAGRAM 

STORE A STORE 8 
INPUT INPUT 

r--------,DATA A DATA 8 

112 M EM 3064-28 1/2 MEM 3064-28 
(CHIP A) DATA A (CHIP 8) i5ATA 8 

TYPICAL INTERFACE CIRCUIT 

TTLlDTL r--' 
DATA I 

STORE 
1/2 MEM 3064-28 1 I 

INPUT 
DATA I I 

I I R2 

I I 
8.2K 

IMEMI 
15501-24 TO -27VOLTS 

I I 

I I TTLlDTL 

I 

-24 TO -27VOLTS 



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

Printed in U.S.A. 
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DESCRIPTION 

The MEM 5014 is a Monolithic MIOS 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 

• 10-bit digital-to-analog converter mode 

• 10-channel current multiplexer mode 

• DC to 200 kHz serial bit rate 

• Monolithic construction 

MEM 5014 SIMPLIFIED BLOCK DIAGRAM 

ADVANCE 

NOVEMBER, 1967 

MEM~5014 

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 

PARALLEL OUTPUTS 

SERIAL 
OUTPUT 

COMPARATOR 
RETURN 

'MSB LSB' 

r-~~~~~~~~~~~--~RE~ I 
L-r-=~~~.;..:..-r=-~~~=-'-~---7-- RE~ 2 

PARALLEL 
'--...---r-.....,..--r---r--,..--r---.r--l.---,............~-:-- TRAN S FE R * 

TIME INPUT --------.;~ I---..:..~TIME OUTPUT 
~-----------~ 

DC START -~----------, 
AC STA RT -'---------------, 

RESET 
SYNC CKT I------~, SYNC OUT 

* CONTENTS OF TIME TO DATA REGISTER 



MAXIMUM RATINGS 

Input Voltages .................... . 

Drain Voltage (VDD) 

Reference Voltages (VREF1, VREF2) .. . 

Storage Temperature ........................ . 

Operating Temperature.............. . .......... . 

......... -30V 

........ -30V 

........ -30V 

. ....... -55°C to + 150°C 

. ..................... -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 

VDD (Supply Voltage) = -27V ± IV, RL = 1.0 Mn, CL = 10 pF, TA = -55°C to +85°C 
(unless otherwise specified) 

Characteristic Min Typ Max Units Conditions 

Logic Inputs 
Logic "0" 0 -2.0 Volts VDD = -27V 
Logic "1" -10 -12 -30 Volts VDD = -27V 

Clock 
Amplitude -10 -12 -30 Volts 
Width 1.0 10 p,S 
Frequency DC 200 kHz 

Input Leakage 5.0 p,A 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 RL = 68Ko 
Rise Time 

1.0 fJ~S 10% to 90%, CL = 40 pF (positive transition) 
Fall Time 

3.0 p,S 10% to 90%, CL = 40 pF (negative transition) 

Parallel Data Logic Level 
Logic "0" VREFI Volts o ~ VREF 1 ~ -lOY 

RL = 2 Mo 
Logic" 1" VREF2 Volts o ~ V REF2 ~ - 10V 

RL = 2 Mo 
Rise Time 1.0 p,S 10% to 90% 

CL = 100 pF 
Fall Time 3.0 p,S 10% to 90% 

CL = 100 pF 
Ladder Switches 

MSB RD(ON) 450 560 600 Ohms VDD = -27V, VREF = -5.0V 
TA = 25°C 

2nd MSB RD(ON) 500 1000 1100 Ohms VDD = -27V, VREF = -5.0V 
TA = 25°C 

3rd MSB thru LSB 800 1100 1400 Ohms VDD = -27V, VREF = -5.0V 
TA = 25°C 

Individual Switch Leakage 0.1 5.0 nA VREF = -lOV, TA = 25°C 
Ref Line Leakage 0.5 15 nA VREF = -10V, TA = 25°C 

RD(ON) Temp. Coefficient 0.3 %/oC 

RD(ON) Temp. Coefficient Tracking .03 %/oC 

Supply Current Drain 5.0 mA VDD = -27V 

Network Dissipation 135 mW VDD = -27V 

(2) 



PACKAGE - 40 LEAD PLUG-IN 

r~=.-tGl 
r-J ll~ 

I I 

1 
A I 

I 

-'"--- J 
SEATING 

PLANE 

c 

f-N­

--Mf--

L--l f-
I 

INDEX 

BOTTOM VIEW 

TERMINALS 

PIN FUNCTION PIN 

1 No Connection 21 

2 20 Switch 22 

3 21 Switch 23 

4 23 Switch 24 

5 24 Switch 25 

6 26 Switch 26 

7 27 Switch 27 

8 No Connection 28 

9 Reference 2 29 

10 Data Preset 30 

11 (Connect to Ground) 31 

12 Time Input 32 

13 No Connection 33 

14 Comparator Return 34 

15 ~T (Time Clock) 35 

16 DC Start 36 

17 Sync. Output 37 

18 No Connection 38 

19 Time Output 39 

20 No Connection 40 

(3) 

INCHES 
SYMBOL I----~--_j 

MIN. MAX. 

A .880 .895 

B .685 .695 

C .812 .820 

o .609 .620 

E .365 .385 

F .175 .195 

G .125 .160 

H .264 REF. 

J .031 .075 

K .018 .022 

L .0475 .0525 

M .095 .105 

N .195 .205 

p .295 .305 

FUNCTION 

9th Stage Output 

(Connect to Ground) 

Serial Output 

(Connect to Voo) 

Voo 

Reference 1 

22 Switch 

25 Switch 

28 Switch 

29 Switch 

Data Reset 

(Connect to Pin 39) 

Time Preset 

Time Reset 

AC Start 

No Connection 

8110 Control 

Ground 

Transfer 

No Connection 



TYPICAL CONNECTIONS - AjD MODE 

LADDER NETWORK 

ANALOG 
INPUT 

50K 50K 50K lOOK 

lOOK 

VOLTAGE 
COMPARATOR MSB LSB 

o m r-- w CD 10 V r-- 1'f)C\J 

EXCURSION LlMITS--. I'f) C\J C\J C\J 21 
-30V TO GROUND VREF 9 24 

CLOCK 15 25 

14 MEM 5014 32 

) PARALLEL 
OUTPUTS 

9TH STAGE OUTPUT 

Voo (-27V) 

19 39 
OPERATION 

TIME OUTPUT OPERATION 
35 37 -= 
* to r-- I'f) 0 w C\J v C\J CD 23 SERIAL OUTPUT 

TYPICAL WAVEFORMS - AjD 

I 
I 

CLOCK I 
I 

D.C. START** I 1 

I 
END OF 1lJLJ 

C<>NVERSION 

I'f) C\J 

END OF 
CONVERSION 

MODE 

C\J I'f) 

2 3 4 5 6 7 

I'f) I'f) 

8 9 10 II 12 13 

LJ 
M. S. B. 29 SWITCH ---:-_---.....11 - _________________ LJ _____ _ 

28 SWITCH 

22 SWITCH 

21 SWITCH 

2° SWITCH 

9TH STAGE 

TIME OUTPUT 

SERIAL OUT 

LJ _________________ 3 LJ ___ _ 
;---- 1 

LJ __ J 

LJ 

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

~'Pin 16 should be pulsed negative to start AID convertor and then held at ground. 

~'*Converter will run continuously if DC START is held at ground and wi" 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 
OUTPUT 

50K 50K 50K lOOK 

lOOK 

MSB LSB 

o <n t-- U) co LO¢~rt)N 
V REF 9 rt)N N 24 

SHIFT CLOCK 15 25 

14 MEM 5014 32 

DATA RESET 31 39 

SERIAL INPUT 12 rt)NU)O v-co t--
rt)NN- rt) - rt) rt) 

-=-

TYPICAL WAVEFORMS - DjA CONVERTER MODE 

I NEW WORD 

DATA AT MSB 
SERIAL INPUT ~iJ-u-f j u 
SHIFT CLOCK ~ -Ur-Ud 

f J U 

DATA RESET 0 ( ( 
) ,I 

U 

TRANSFER 0 ( ( 
J ./ U 

GND 
ANALOG OUTPUT 

OLD VALUE ( ( 
) ./ 

:> PARALLEL 
OUTPUTS 

Voo (-27V) 

TRANSFER 

~NEXT WORD 

LSB 

U 

U 

1 NEW VALUE 

'I'd =200n5 (MIN) 

(5) 



TYPICAL CONNECTIONS - CURRENT MODE MULTIPLEXER 

INPUT CHANNELS 

I 

..J ..J 
W W 
Z Z 
Z ---------------------z 
<t <t 
J: J: 
U U 

omr--<DO)lOvf'o-ttlN 
MULTIPLEXED tt) N. N N 14 

OUTPUT ~-----t 9 24 

25 
ADVANCE ---~ 

END OFo----e 
CYCLE 

15 MEM 5014 32 1---4a---~ VOO (-27V) 
1'9 39 
35 37 

* N-V -NO) ~ tt)O <D tt)- Ntt)tt) --tt) 

~~Pin 16 should be pulsed negative to start the multiplexer and then held at ground. 

TYPICAL WAVEFORMS - MULTIPLEXER MODE 

8 BIT OPERATION 
10 BIT OPERATION 

~ 
--, I r-----1 2.---f j----, 9 I 10 I I 

ADVANCE U U - Ur-----.U ...... ----------.U..---
END OF CYCLE 0 ---------4/ /1-1 --------, 

MULTIPLEXED 
OUTPUT 

(6) 

~------~ 



MEM 5014 LOGIC DIAGRAM 

(26) REF #1 ~------3lr-"'--l--~r-l---, 

(9)REF #2~--~ 

(39) 
TRANSFER~~-------------+-~-------

(31) 
DATA 

RESET o-+---+~ 

DATA 
~-----1--+-+--_____________ I-...... -------+--++----------f--+-l 

PRESET 
(10) 

(14) 
COMPARATOR 

'----------4-+-'------- -1- - - - - - - -- - -H~-------II---J 

RETURN ~.----........ 

~T 

TIME 
INPUT 

(12) 

(33) 
TIME 

PRESET O-----....... ---I-...r ....... 
TIME .r--+---+------~---
RESET 

(34) 

(35) 
AC START 

JT 

~T LQ (TIME CLOCK) JT 
(15) 

'------l!. ~T 

(7) 

SYNC 
OUTPUT 

(17) 

8/10 
........ ..-.4-l) CONTROL 

9TH STAGE 
OUTPUT 

(21) 

(37) 

TIME 
OUTPUT 

(19) 



EASTERN AREA SALES OFFICES 

AREA HEADQUARTERS 
General Instrument Corporation 
P.O. Box 600 
Hicksville, New York 11802 
Tel: (516) 538-8520 
TWX: 510-222-2388 

General I nstrument Corporation 
2021 Clinton Avenue, W .. Huntsville. Alabama 35805 
Tel: (205) 536-9671--TWX: 510-579-2227 

General Instrument Corporation 
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) 

General I nstrument Corporation 
608 Ferry Blvd., P.O. 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; (212-279-2273 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, Philadelphia, Pa. 19118 
Tel: (215) 248-3377 

CENTRAL AREA SALES OFFICES 

AREA HEADQUARTERS 

General Instrul)1ent 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, Iowa 52402 
Tel: (319) 365-0461 
TWX: 319-552-7118 

AREA HEADQUARTERS 

General Instrument Corporation 
18455 Burbank Blvd., Tarzana, California 91356 
Tel: (213) 873-6500 
TWX: 910-493-1243 

A. J. Warner Company 
4927 34th Avenue South, Minneapolis, Minn. 55417 
Tel: (612) 729-7371 
(Selenium Only) 

G & H Sales 
P.O. 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 

WESTERN SALES OFFICES 

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

INTERNATIONAL SALES OFFICES 

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 

Printed in U.S.A. 

General Instrument France 
8 Rue de Mont yon, PARIS 9 (France) 
Tel: 8247121 
Cables: BAYELET Paris 

General Instrument (UX) 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 

Ammon & Champion 
P.O. Box 35263 
Blanton Tower 628, Dallas, Texas 75235 
Tel: (214) 357-8441 
TWX: 214-899-8306 

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

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

Ammon & Champion 
P.O. Box 4682 Tulsa, Oklahoma 
5500 E. Skelly Drive, Suite 7, Tulsa, Oklahoma 74114 
Tel: (913) 627-7670 

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 

CANADIAN 

SALES OFFICE 

General Instrument of Canada, Ltd. 
151 Weber Street 
Waterloo, Ontario 
Tel: (519) 744-8101 
TWX: 610-365-3415 
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DESCRIPTION 

The MEM 5035 is a 2 input flY Adder constructed on a single monolithic chip utilizing 

MIOS P-channel enhancement mode transistors. This element is designed to be used 

with the Digital Differential Analyzer Element (MEM 5021) to provide two additional 

flY inputs, each with a scale input. These additional inputs, like the normal flY inputs 

of the Digital Differential Analyzer Element are of the ternary type. 

The Logic Diagram shows the internal logic blocks of the MEM 5035 2 input flY Adder 

element. The input flip-flops, one for each flY input, are set when a negative increment 

is detected. Carry flip-flop CI, is the less significant flip-flop, with C2b being the more 

significant flip-flop and flip-flop C2a generating a one bit delay. A partial sum of both 

incremental inputs and the Carry flip-flops is formed as shown. This partial addition 

occurs one bit time before the actual addition to the Y in by the half adder. The half 

adder then drives the output amplifier. 

The function diagram shows the connections between the MEM 50352 input flY adder, 
the MEM 5021 digital differential analyzer, and the MEM 3016-2 a Dual 16 bit shift 
register. The timing diagram shows the relative timing of the various clocks to the out­

put. Note, the occurance of the incremental addition is one bit time after the scale bit. 

The numbers in the shift registers are serial, least significant bit (LSB) first, sign bit 

last negative numbers are in 2's compliment form. For more information consult the 

General Instrument application note entitled, "MIOS Integrated Digital Differential 

Analyzer", and "Servo Adder". 

LOGIC BLOCK DIAGRAM OF THE MEM 5035 2-INPUT 
INCREMENTED flY ADDER ELEMENT 

SCALE NO. I -----, 

SIGN BIT ------~------+--+--. 

SCALE NO.2 -----, 

YIN------.---------~-~ 

* ONE BIT DELAY OCCURS THROUGH INPUT AND SUM CIRCUIT. 

YOUT 

ADVANCE 

DECEMBER, 1967 

MEM 5035 

J55 
.145 

TO-S7 

-1.010 l-. .275 -1.010 I.­
L-IMIN·I- .240 -1~I::lJ 

[.006 LSEATING .035 
.003 PLANE .005.070 

.030 

Note: All dimensions in inches 

TERMINALS 

PIN FUNCTION 

1 #1 Y Adder Add Input (fl YI+) 

2 #1 Scale Input 

3 #1 Y Adder Subtract Input (fl YI-) 

4 ·#2 Scale Input 

5 #2 Y Adder Subtract Input (fl Y2-) 

6 #2 Y Adder Add Input (fl Y2+J 

7 Sign Bit 

8 Drain Voltage (-Vdd) 

9 Y Adder Output (Yout) 

10 Gate Voltage (-Vgg) 

11 Ground 

12 

13 

Y Adder Input (Yin) 

Clock (CP2) 



MAXIMUM RATINGS 
Clock Voltages (t/Jr and t/J2) ................ .................................................................... -30V to +0.3V 
Input Voltages................................. ........................... .................................... . .. -30V to +0.3V 
Drain Voltage (VDD)................................................ . ....................................... ..-20V to +0.3V 
Storage Temperature... .......... ... ..... ...... . ........................................................ -55°C to +150°C 
Operating Temperature................ .............. .......... ............... . .. -55°C to +85°C 

ELECTRICAL CHARACTERISTICS 
Standard Conditions (unless otherwise specified) 
Load = 100Mn and 10 pF, t/Jr = t/J2 = -27 Volts ±1 Volt 
VDD = -13 Volts ±1 Volt, TA = -55°C to +85°C 

Characteristic Min Typ 

Clock Repetition Rate 10 -
Clock Pu Ise Widths 

rppWI 0.40 -
rppwz 0.10 -

Cl"ock Delay (rpd) 0.30 -
Clock Pulse Rise and Fall Time 

(10% to 90%) - -
Clock Pulse Logic Levels (rpl and rpz) 

Logic "0" - -
Logic "I" -26 -

Clock Pulse Input Capacitance - 20 

Clock Input Current (rpl) - -

Clock Input Current (t/J2) - 1.8 

Input Logic Levels 
Logic "0" - -
Logic "I" -10 -

Input Pulse Width 0.9 -
Input Capacitance - 3.0 

I nput Leakage Current - -

Output Logic Levels 
Logic "0" - -0.5 
Logic "1" -11 -12 

Propagation Delay plus 
Rise & Fall Time 

Tpd, } 
Tpd2 

See Note 2 - 100 

- -
Noise Immunity 1.0 -
Output Impedance to Ground 

(Output at Logic "0") - -
Output Drive Capability 

(Output at Logic "I") -10 -11 

Output Drive Capability 
(Output at Logic "I") -5.0 -

Supply Current Drain - -

Max Units Conditions 

500 kHz 

10 p.S SEE FIG. 1 
- p.S SEE FIG. 1 

- p.S SEE FIG. 1 

0.1 p.S 

-2.0 V 
-28 V 

- pF rpl = rpz = OV 

100 p.A rpl = OV, rp2 = -26V 

2.5 mA rpl = -26V, rp2 = OV 

-2.0 V 
- V 

- ,uS 

- pF Yin = OV 

1.0 p.A Yin = -20V 

-1.0 V 
- V 

250 nS SEE FIG. 1 

- nS SEE FIG. 1 

- V dc to 500 kHz 

3500 Ohms 

- V RL = 75 K Ohms 

- V R, = 10 K Ohms 

6.0 mA f = 500 kHz 

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



FUNCTION DIAGRAM 

CLOCK 

CLOCK 

0-- ~YI+ 

0-- ~YI-

fiJI 

fiJ 2 ~ 

I I I I I I 
~Y- ~Y+ flZ- ~Z+ 

3 3 
SIGN BIT CLOCK ~ 

UNBIASED ROUT ~ 

~x- ~x+ 

0-- SCALE INPUT 

0-- LOAD INPUT 

0--- YO MEM 5021 Y·~X ~ 
, 

RIN '" 
~ YIN 

YOUT 

RO 

6 

(NOTE 2) BIASED ROUT~-4--

YOUT~ 
¢ I ~ 2 Voo GRD 

¢I ~ 

{6 2 t---+----e 

0-- SCALE NO.1 

0-- ~Y2+ 

0-- ~Y2-

MEM 5035 
Voo .--+---+--... 

GRD'--+---+--1--~ 

0-- SCALE NO.2 
SIGN BIT 

I 

VGG .--+---+--1---+--.... 

YIN 

~ I 9J 2 Voo GRD VGG 

'-- OUTPUT I MEM 3016-2 DATA IN I ~ 

~----------~OUTPUT2 (NOTE I) DATA IN2~ 

NOTE: 1: The MEM 3016·2 is a dual 16 bit, d.c. to 1 Me, shift register. 
NOTE: 2: The MEM 5021 is the Digital Differential Analyzer Element. 

-0 

GRD 

VOO 

VGG 



TYPICAL TIMING DIAGRAM 

FIGURE 1 

Printed in U.S.A. 

CLOCK 01 
OV 

-27V 

CLOCK 02 
OV 

27V 

SR OUTPUT AND OV 
Ym TO MEM 5035 -13V I 

OV 
I 

llYI+ OR llY2 + I -13V 
I 

SCALE NO.1 
OR NO.2 

YOUT (TO YIN OF 
MEM 50211 

SIGN BIT 

CLOCK fll 

CLOCK fJ 2 

OV I 
-13V I 

I 
OV I 

-13V 
I 

OV 
I 

-13V I 
LF~URE !J 

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

o ~~PWI~ 

_~:: ------.,:tr~r--¢J-=-d-=-~-P-W-2-I-=-tr 

-~V~-f tJ 
-27V U 

o 
SR OUTPUT - 4V - -f \. 

13V ---.liLr -IOV- i:1'-------
- 0 Ipd I ~1'Pd2 

fl Y + OR flY + I 2 -13V ____________ +--___ _ 

o I I 
SCALE NO.1 
OR NO.2 

-13V I 
YOUT (TO YIN -~V ___ __If..--------....,.\~ 
OF MEM 5021) -13V . -IOV-+ ____ _ 
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