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INTRODUCTION

This catalog contains data sheets on MICROELECTRONICA range of MOS integrated circuits and
OPTOELECTRONIC devices. Additional information can be obtained by contacting Product Marketing

Department.




TABLE OF CONTENTS

SECTION 1

PRODUCTINDEX ... 4
SECTION 2

CMOS 4000 SERIES ................................ 9
SECTION 3

CMOS ... 204
SECTION 4

NMOS .. 222
SECTION 5

PMOS .. 246
SECTION 6

LEDS CDISPLAY S ... ... .. ... 298
SECTION 7

CROSS REFERENCEGUIDE ................... ... 332

4 meroclcciomcEy

34B, Erou lancu Nicolae Street, 72996 Bucharest, ROMANIA Phone: 33.40.50/504, 549, 565. Telex: 10457 merom r



PRODUCT INDEX

CMOS 4000 SERIES

cMOSs

NMOS

PMOS

LED S £« DISPLAY S

CROSS REFERENCE GUIDE




PRODUCT INDEX

TYPE FAMILY DESCRIPTION PAGE
CMOS 4000 SERIES
MMC 4000@ CMQOS Dual 3-input NOR gate plus inverter 9
- MMC 4001 CMOS  Quad 2-input NOR gate 9
MMC 4002 CMOS  Dual 4-input NOR gate 9
- MMC 4011 CMOS  Quad 2-input. NAND gate 13
MMC 4012 CMOS  Dual 4-input NAND gate . 13
-MMC 4013 CMOS Dual “D” with set/reset capability 17
MMC 4014@ CMOS  8-stage with sync parallel or serial input/serial output 21
MMC 4015 CMOS  Dual 4-stage with serial input/parallel output 25
MMC 4016 CMOS Quad bilateral switch 28
- MMC 4017 CMOS  Decade counter/divider plus 10 decoded decimal outputs 32
MMC 4018 CMOS  Présetable divide-by “N” counter, fixed or programmable 37
MMC 4019 CMOS Quad AND/OR select 41
MMC 4020 CMOS  14-stage binary/ripple counter 46
MMC 4021® CMOS B8-stage with async. parallel input or sync. serial input/serial output 21
MMC 4022 CMOS Divide-by-8 counter/divider with 8 decimal outputs 32
MMC 4023 CMOS  Triple 3-input NAND gate 13
MMC 4024 CMOS  7-stage binary/ripple counter 46
MMC 4025 CMOS  Triple 3-input NOR gate 9
MMC 4027 CMOS  Dual "J-K" master-slave with set /reset capability 50
MMC 4028 CMQOS BCD-to-decimal decoder 53
MMC 4029@ CMOS Presettable Up /Down counter, binary or BCD-decade 56
MMC 4030 CMOS Quad exclusive-OR gate 60
MMC 4031 CMOS 64-stage static shift register 64
MMC 4035 CMOS  4-stage parallel-in/parallel-out with “J-K" input and true/complement
out. 68
MMC 4040 CMOS  12-stage binary/ripple counter 46
MMC 4041@ CMOS  Quad true/complement buffer 73
MMC 4042 CMOS Quad clocked "D" latches 7R
MMC 4043@ CMOS Quad NOR R/S (3-state outputs) 80
MMC 4044@ CMQOS Quad NAND R/S (3-state outputs) . 80
MMC 4047 CMOS Monostable/astable multivibrator 85
MMC 4048 CMOS  Expandable 8-input gate (3-state output) 91
MMC 40489 CMOS  Hex buffer /converter (inverting) 95
MMC 4050 CMOS  Hex buffer /converter (non-inverting) 95
MMC 4051 CMOS Single B-channel analog multiplexer-demultiplexer 98
MMC 4052 CMOS Differential 4-channel analog multiplexer-demultiplexer 98
MMC 4053 CMQOS Triple 2-channel analog multiplexer-demultiplexer 98
MMC 4054@ CMOS 4-segment display driver-strobed latch function 202
MMC 4055 CMOS BCD to 7-segment decoder /driver, with “display-frequency” output 202
MMC 4056 CMOS BCD-to-7 segment decoder /driver with strobed latch function 202
MMC 4060@ CMOS 14-stage ripple-carry binary counter/divider and oscillator 103
MMC 4066 CMOS Quad bilateral switch for transmission or multiplexing of analog or digi-
tal signals 107
MMC 4067 CMOS Single 16-channel analog multiplexer /demultiplexer 111
MMC 40680 CMOS 8-input NAND/AND gate 116
MMC 4069 CMOS  Hex inverter 119
MMC 4070 CMOS  Guad exclusive OR-gate 122
MMC 4071 CMOS Quad 2-input OR gate 125
MMC 4072 CMOS  Dual 4-input OR gate 125
MMC 4073 CMOS  Triple 3-input AND gate 136
MMC 4075@ CMOS Triple 3-input OR gate 125
MMC 4076@ CMOQOS  4-bit .D" latches with 3-state outputs 129

q



TYPE FAMILY DESCRIPTION PAGE

MMC 4077 CMOS Quad exclusive NOR gate 122
MMC 4078 CMOS  8-input OR/NOR gate 133
MMC 4081 CMOS  Quad 2-input AND gate 136
MMC 4082e CMOS Quad 4-input AND gate 136
MMC 4083 CMOS  Quad 2-input NAND Schmitt Triggers 140
MMC 4095@ CMOS Gated “J-K" master-slave (non inverting) 144
MMC 4096e CMOS Gated “J-K" master-slave (inverting and non-inverting) 144
MMC 4097 CMOS  Differential 8-channel analog muttiplexer/demuttiplexer 111
MMC 4098 CMOS  Dual monostable multivibrator 148
MMC 4503 CMOS  Hex Buffer (3-state non-inverting) 154
MMC 4508 CMOS Dual 4-bit latch (3-state outputs) 157
MMC 4510@ CMOS Presettable 4-bit BCD up/down counter 162
MMC 4511 CMOS BCD-to-seven segment latch/decoder /driver 168
MMC 4516 CMOS Presettable 4-bit binary up/down counter 162
MMC 4518 CMOS Dual BCD up counter 174
MMC 4520@ CMOS Dual binary up counter 174
MMC 4543 CMOS BCD-to-seven segment latch/decoder /driver 179
MMC 40104 CMOS  4-bit bidirectional universal shift register 184
MMC 40107 CMOS Dual 2-input NAND buffer /driver 188
MMC 40181 CMOS  4-bit arithmetic logic unit 192
MMC 40192 CMOS Presettable 4-bit BCD up/down counter 197
MMC 40193 CMOS  Presetable 4-bit binary up/down counter 197
SPECIAL CMOS
MMC 300 CMOS  Motor drive clock circuit 204
MMC 351 CMOS  Auto clock _ 207
MMC 760 CMOS Loop disconect dialler 209
MMC 761@® CMOS Dual tone multi-frequency generator 216
MMC 8500 CMOQOS Clock generator 219
NMOS
MMN 2102 NMOS 1024-bit static RAM 222
MMN 2114 NMOS  1024x4-bit static RAM 225
MMN 4027 NMOS 4096-bit dynamic RAM 228
MMN 4116 NMQOS  16384-bit dynamic RAM 237
PMOS
MMP  01* PMOS  Multifunctional gate
MMP  0e* PMOS Dual 16-bit static shift register 246
MMP  03* PMOS  64-bit dynamic shift register 248
MMP . 06* PMOS Quad p-channel enhancement MOSFET
MMP 102 PMOS  Dual 3-input NOR gate 250
MMP 106 PMOS Quad 2-input NOR gate 252
MMP 107 PMJS  Quad 2-input ANDINAND) gate 254
MMP 115 PMOS  B-channel analog switch 256
MMP 116 PMOS  5-channel analog switch 258
MMP 117 PMOS  5-channel analog switches 260
MMP 119 PMOS  3x2-channel analog switches 262
MMP 122 PMOS  2x2-channel analog switch 264
MMP 124. PMOS  4-channel analog switch 266
MMP 131 PMOS 1000:1 static frequency divider 268
MMP 156" PMOS  256-bit dynamic shift register 270
MMP 160* PMOS  Dual 80-bit static shift register
MMP 180 PMOS Digital multimeter logic a7za
MMP 311 PMOS 5-stage static shift register synchronous parallel or serial input/parallel
output a79

MMP 708 PMOS Programmable controller for thyrystors triacs or transistors




TYPE FAMILY DESCRIPTION PAGE
MMP 710 PMQOS  8-channel touch control circuit for TV program selection 281
MMP 711 PMQOS 1 of 8 binary decoder 284
MMP 5002 PMQOS  4-digit counter /display decoder 287
MMP 5005 PMOS  4-digit counter /display decoder 287
MMP 5007 PMQOS  4-digit counter /display decoder 287
MMP 5003 PMOS Counter time-base circuit 292
LED & DISPLAY
MDE 1101R LED Standard hght emitting diodes 298
2R LED
3R LED
MDE 1101P  LED
2P LED
3P LED
MDE 1101G LED
2G LED
3G LED
MDE 1101V LED
2v  LED
3V LED
MDE 1531R LED Rectangular light emitting diodes 301
2R LED
3R LED
MDE 1531P LED
2P LED
3P LED
MDE 1531G LED
2G LED
3G LED
MDE 1531V LED
2V LED
3V LED
MDE 1541R LED Triangular light emitting diodes 304
2R LED
3R LED
MDE 1541P LED
2P LED
3P LED
MDE 1541G  LED
2G LED
3G LED
MDE 1541V LED
2V LED
3V LED
MDE 1601R  LED Resistor LED's 307
2R LED
3R LED
MDE 1601P LED
2P LED
3P LED
MDE 1601G LED
2G LED
3G LED
MDE 1601V LED
2V LED
3V LED




TYPE FAMILY DESCRIPTION PAGE
MDE 2101R DISPLAY 0.3 inch red seven segment display right hand or left hand decimal point
common anode 310
2R  DISPLAY
3R  DISPLAY
4R  DISPLAY
MDE 2101V DISPLAY 0.3 inch green seven segment display right hand or left hand decimal
point common anode
2V DISPLAY
3V DISPLAY
4V  DISPLAY
MDE 2111R DISPLAY 0.3 inch red seven segment display right hand or left hand decimal paint
common cathode 314
2R  DISPLAY
3R  DISPLAY
4R  DISPLAY
MDE 2111V DISPLAY 0.3 inch green seven segment display right hand or left hand decimal
point common cathode 314
2V DISPLAY
3V DISPLAY
4V DISPLAY
MDE 2201R DISPLAY 0.3 inch red overflow indicator right hand or left hand decimal point
common anode 318
2R  DISPLAY
3R  DISPLAY
) 4R  DISPLAY
MDE 2201V DISPLAY 0.3 inch green overflow indicator right hand or left hand decimal point
common anode 318
2V DISPLAY
3V  DISPLAY
4V DISPLAY
MDE 2211R DISPLAY 0.3 inch red overflow indicator right hand or left hand decimal point
common cathode 322
2R  DISPLAY
3R  DISPLAY
4R DISPLAY
MDE 2211V DISPLAY 0.3 inch green overflow indicator right hand or left hand decimal point
common cathode 322
2V DISPLAY
3V DISPLAY
4V DISPLAY
MDE 2573R DISPLAY 0.3 inch 4 digits red LED numeric dispiay
4R DISPLAY
MDE 2573V DISPLAY 0.3 inch 4 digits green LED numeric display 326
4V DISPLAY
MDE 2583 R  DISPLAY 0.3 inch 4 digits red LED numeric display 328
. 4R DISPLAY
MDE 2583 V' DISPLAY 0.3 inch 4 digits green LED numeric display
4V DISPLAY
MDE 2911 R LED Light indicator with discret LED s (bar graph display) 330
2R LED
MDE 2911P LED
2P LED
MDE 2911G LED
2G LED
MDE 2911V LED
2V LED

* Not recommended for new design
® Product in development




GENERAL OPERATING AND HANDLING CONSIDERATIONS

Power - Source Rules

1

The power — supply polarity for CMQOS circuits should not be reversed.

The positive (Vgp) terminal should never be more than 0.5V negative with respect to the negative (Vgg)
terminal (Vpp—Vge>- 0.5V).

Reversal of polarities will forward — bias and short the structured and protection diode between Vpgp
and VSS‘

2. Power — source current capability should be limited to the minimum value wich will assure good logic

operation.

3. Large values of resistors in series with Vgp or Vgg should be avoided transient turn-on of input protec-

tion diodes can result from drops across such resistors during switching.

4. When separate power — supplies are used for the CMQOS device and for the device inputs, the device

power supply should always be turned on before the independent input signal sources, and the npt:.
signals should be turned off before the powersupply is turned off (VSSVIQ/DD as a maximum limit). This
rule will prevent ever dissipation and possible damage to the input protection diode when the device po-
wer supply 1s grounded. When the device power supply is an open circuit, violation of this rule can result
the undesired circuit operation although device damage should not result; ac inputs can be rectified by
inputs can be rectified by input diode to act as a power supply

Input signal rules

1.
2.
3

All CMOS inputs should be terminated. When CMOS inputs are wired to edge card connectors with
CMQOS drive coming from another DC board, a shunt resistor should be connected to Vpp or Vgs
When CMSDS circuits are driven by TTL logic a pull-up resistors should be connected from the CMS%
inputs to SV.

Input rise and fall times for clocked devices must not exceed 15 us in order to avoid high consumption,
false triggering etc. With slower inputs a Schmitt trigger must be employed.

Gate - Oxide Protection Network

:} +—o Vop

i

[
N—o
o

IS

ORDERING NUMBERS CMOS 4000 SERIES

MMC 4XXX E — for dual in-line plastic package, intermediate temperature range

MMC 4XXX F — for dual in-line ceramic package, frit seal, intermediate temperature range
MMC 4XXX G — for dual in-line ceramic package, extended temperature range

MMC 4XXX H — for dual in-line ceramic package, frit seal, extended temperature range




MMC 4000 MMC 4001

[.]ll‘I‘[cm MMC 4002 MMC 4025

4000 DUAL 3 INPUT
PLUS INVERTER

4001 QUAD 2 INPUT
4002 DUAL 4 INPUT

4025 TRIPLE 3 INPUT
GENERAL DESCRIPTION

I H mcrocliast
NOR GATES:

FEATURES
These NOR gates are monolithic complementary ; e — -
MQOS ([CMOS) integrated circuits. The N and P chan- i I\D/r:giggltnoc delay time = B0 ns (typ) at C, = 50 pF

nel enhancement mode transistors provide a symme-

trical circuit with output swings essentially equal to ® Buffered inputs and outputs

the supply voltage. This results in high noise immu-
nity over a wide supply voltage range. No DC power
other than that caused by leakage current is consu-

@ Standardized symmetrical output characteristics
® 100% tested for maximum quiescent current

® 5V, 10V and 15V parametric ratings

@ High noise immunity: 0.45 Vpq (typical)

med during static conditions. All inputs are protec-
ted against static discharge and latching conditions.
The MMC 4000, MMC 4001, MMC 4002 and
MMC 4025E/F/G/H

NOR gates provide the system designer with direct
implementation of the NOR function.

The MMC 4000, MMC 4001, MMC 4002 and
MMC 4025E/F/G/H types are supplied in 14-lead her-
metic dual-in-line ceramic or plastic packages

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 \
oo N E and F types -05to 18 Vv
V, Input voltage -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
ﬁwt Total power dissipation (per package) 200 mW
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tsig Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18
oo E and F types 3to 15 \}
v, Input voltage Oto Voo
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
CONNECTION DIAGRAMS
MMC 4000 MMC 4001 MMC 4002 MMC 4025
A ( J f Voo
8 A G
I 8 H
k O t . 1
¢ @ o ( L
o ( N 0 J
%s vs ¢




MMC 4000 MMC 4001 MMC 4002 MMC 4025

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo | llol!Voo| Tiow 25°C ThoH ONIT
v W WA | )T T max, | min, typ | max.| min. | max.
I GQuiescent G, H|O/ S 5 0.25 001! 0.25 7.5
current types|0/10 10 0.5 001| 05 15
0/15 15 1 0011 30
0/20 - 20 5 002! 5 150 WA
E.F |0/ 5 5 1 0011 75
types|0/10 10 2 001, 2 15
0/15 15 4 001 4 30
Von Output high 0/ 5 <1 5 |495 495 4.95
voltage 0/10 <1 10 | 9.95 8995 9.95 Vv
0/15 <1 15 114.95 14.95 14.95
VoL Output low 5 /0 <1 5 0.05 | 0.05 0.05
voltage 10/0 <1 10 0.05 1 0.05 005 V
15/0 <11 15 0.05 | 0.05 0.05
V4 Input high 05/745| <1 51| 35 35 35
voltage 1/9 <1 10| 7 7 7 \
1.5/135| <1 15 (11 11 11
V). Input low 45/05| <1 5 1.5 15 15
voltage 9/1 <11 10 3 3 3 Vv
135715 <1 |15 4 4 4
lon Output G.H|O/ 5 25 5 (-2 -1.6 |—32 -1.15|
drive types|0/ S 4.6 5 |-0.64 —-0.51-1 —0Q.36
current 0/10 9.5 10 |[—-1.6 -1.3 |—26 -09
0/15|, 135 15 [-4.2 -3.4 |-6.8 -2.4 A
: m
E.F |0/ 5 25 5 |-1.53 -1.36/—3.2 -1.1
types|0/ 5 4.6 5 |-0.52 —0.44|-1 -0.36
0/10 9.5 10 [-1.3 -1.1 |—2.6 -09
0/15] 135 15 |-36 -3.0 |-6.8 —-2.4
lo. Output G H|O/ S 04 5 | 064 051 1 0.36
sink types |0/10 05 10 | 1.6 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 2.4 A
m
E.F [0/ 5 04 5 | 0.52 044] 1 0.36
types |0/10 05 10 | 1.3 11 | 26 08
0/15 15 15 | 3.6 30 | 68 24
i i Input G.Hlg/1g 18 +0.1 +£10°5| £0.1 +1
leakage types Any i
current EF input KA
" los1s 15 +03 +10°| +0.3 +1
types
C, Input
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Trign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1V min. withVgp= 5V
2 V min. with Vg =10V
2.5V min. with Vpp =15V

10




MMC 4000 MMC 4001 MMC 4002 MMC 4025

DYNAMIC ELECTRICAL CHARACTERISTICS

(To = 25°C, C_ = 50 pF, R_ = 200k, typical temperature coefficient for all Vpp values is 0.3%/"C, all input rise and an
fall times = 20 ns)

PARAMETER TEST CONDITIONS VALUES UNIT
Vpp (V) min : typ . max
tpin Propagation delay time 5 ' 125 250
tF’HL 10 ; 60 120 ns
15 3 45 . g0
trye Transition time 5 100 ' 200
triH 10 ; 50 100 ns
15 i 40 80

SCHEMATIC AND LOGIC DIAGRAMS

MMC 4000

Voo
[1«
ﬂ'_L “'j “H ;}ﬂo) :5 pI pl
P
ou
si] 'y ].’D—J— - : ] 3._2
o 2] ] S
- (] o H A:B-C
3m e =~ :1 q q _
Iy = o o
ol n
L3l & 3__]":1 si12) K D E-F
Jﬂ 3m 6110)
I 413)
7
s i—D— P ———
MMC 4001 Voo
I'm -
. J A B

o—
(8,6,13)

— v —

T 1 [Ty

= %

7 : ] , L E-F
ul n (10,41 M GC-H

Ia (8,6.13)

204
(9,5,12) (10,4,1m)

— (9,5,12)

1 GF & GATES 7
(NUMBERS IN PARENTHESES %S
ARE TERMNAL NUMBERS

FOR OTHER GATES)
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MMC 4000 MMC 4001 MMC 4002 MMC 4025

MMC 4002
202)
' 3
E I;’_ ;_ I : S ) D 1)
’ — — i 1 4(0) —
£ -
2 |'|m =
&1 o ney 5(9) D
3 il o J A+B+c+D
o ) J -
]o-- - n K E+F+G+H
L ’ J-I‘j [
40) h.nJ
n
s H K =4
% J.n.l

7 LVSS

MMC 4025

3
F) an
— ' 4 6
g (2,12) 1 ) c (9.00)
5 )
6 (8,13)
(9,0)

B3
| 7T |

&
, .|
o n J=A+B+C
3 1" - -
am 'n_J .I.L :I K~-D+E+F
S n
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() of :I
. Jn '|E J n
5 -

(8,13} U n

INVERTER AND 10F 3 GATES 17
(NUMBERS IN PARENTHESES ARE Vss
TERMINAL NUMBERS FOR SECOND GATE)
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MMC 4011 MMC 4012 MMC 4023

NAND GATES:

4011 QUAD 2 INPUT
4012 DUAL 4 INPUT
4023 TRIPLE 3 INPUT

GENERAL DESCRIPTION

These NAND gates are monolithic complementary
MOS (CMOS) integrated circuits. The N and P chan-
nel enhancement mode transistors provide a symme-
trical circuit with output swings essentially equal to
the supply voltage. This results in high noise immunity
over a wide supply voltage range. No. DC power other
than that caused by leakage current is consumed du-
ring static conditions. All inputs are protected against
static discharge and latching conditions.

The MMC 4011, MMC 4012and MMC 4023E/F/G/H
NAND gates provide the system designer with di-
rect implementation of the NAND function. All in-
puts and outputs are buffered.

The MMC 4011, MMC 4012and MMC 4023E/F/G/H
types are suppled in 14-lead hermetic dual-in-line
ceramic or plastic packages.

FEATURES

® Propagation delay time = 60 ns typ) at C, = 50 pF,
VDD =10V

® Buffered inputs and outputs

® 5V, 10V and 15 V parametric ratings

® 100% tested quiescent current

@ High noise immunity 0.45 Vg (typical)

APPLICATIONS

Automotive

Data terminals
Instrumentation
Medical electronics
Alarm system
Industrial contrals
Remote metering
Computers

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types ' -05to 20 \Y
E and F types -0.5to 18 \
\'A Input voltage -05¢to Vppt0.5 \
I DC input current (any one input) +10 mA
Pyot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for Tqp = full package-temperature range 100 mwW
Ta Operating temperature : G and H types -55to. 125 °C
E and F types -40to 85 °C
Tseq Storage temperature -65to 150 °C A
* All voltages are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types to 18 Vv
E and F types 3to 15 \
Vv, Imput voltage to Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
CONNECTION DIAGRAMS
MMC 4011 MMC a012 MMC 4023
J=A-B A Al wIIVoo
8 8l]2 BRG
K=C-D ;5 [ (] 1 ] i 2 [}l
K [ e np!
L= .
PO i oL
M=G-H 0 [ Kge )
Vsg q VSS 7 ;] 0 [8




MMC 4011 MMC 4012 MMC 4023

SCHEMATIC AND LOGIC DIAGRAMS

MMC 4011
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MMC 4011 MMC 4012 MMC 4023

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vo Jlol | Voo Tow 25°C ThisH UNIT
v v WA M) e T max. | min. | typ | max. | min. | max.
IL  Quiescent G, H|O/ 5 5 0.25 0.01 |0.25 7.5
current types|{0/10 10 05 001|105 15
0/15 15 1 001 |1 30
0/20 20 5 002 |5 150 uA
E.F |0/ 5 5 1 001 |1 7.5
types |0/10 10 2 001} 2 15
l0/15 15 4 00114 30
Von Output high 0/ 5 <1 5 |4.95 495 4.95
voltage 0/10 <1 10 |995 9.95 9.95 Vv
0/15 <1 | 15 [14.95 14.95 14.95
VoL Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005{ Vv
15/0 <1 | 15 0.05 005 | 0.05
Viy  Input high 05745 | <1 5 ' 35 35 35
voltage 1/9 <1 10 | 7 7 7 \
157135/ <1 | 15 |11 11 11
V). Input low 45/05 | <1 5 1.5 15 1.5
voltage 9/1 <1 10 3 3 3 \
135715 <1 | 15 4 4 4
lon Output G, H|O/ 5 25 5 |-2 -1.6 |-3.2 —1.15
drive types |0/ S 46 5 |-064 —0.51—1 —0.36
current 0/10 95 10 |-1.6 -1.3 |-26 -0.9
0/15, 135 15 |—-4.2 —-34 |-68 -24 A
m
E.F [0/ 5 25 5 [-1.53 —1.36|—3.2 -1.1
types|0/ S 4.6 5 |-052 —0.44|—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-2.6 -0.9
0/15| 135 15 |-3.6 -3.0 |-6.8 —-24
lo.  Output G, H|O/ 5 04 5 | 0.64 051 1 0.36
sink types|{0/10 05 10 | 1.6 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044 1 0.36
types|0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 2.4
lirs he Input G.Hlg/18 18 +01 +£10°5| +01 +1
leakage types Any
current E F input HA
" lo/15 15 +0.3 +105 +0.3 +1
types
C Input
capacitance Any input 5 75 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1V min. withVgg= 5V
2 V min. with Vpg = 10 V
2.5V min. with Vpn = 15 V

15



MMC 4011 MMC 4012 MMC 4023

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C, C_ = 50 pF, R_ = 200k, typical temperature coefficient for all Vpg values is 0.3%/°C, all input rise and
fall times = 20 ns)

TEST CONDITIONS

VALUES

UNIT
PARAMETER Vpp V) min typ max
tp Propagation delay time 5 125 250
tpHL 10 60 120 ns
15 45 80
tyye Transition time 5 100 200
LT 10 50 100 ns
15 40 80

16
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MMC 4013

DUAL “D” - TYPE FLIP-FLOP

GENERAL DESCRIPTION

The MMC 4013 is a monolithic integrated circuit,
available in 14-lead dual in-line plastic or ceramic
package.

The MMP 4013 consists of two identical, indepen-
dent data-type flip-flops. Each flip-flop has indepen-

dent data, set, reset, and clock inputs and Q and Q
outputs. These devices can be used for shift register
applications, and, by connecting Q output to the data
input, for counter and toggle applications. The logic
level present at the D input is transferred to the Q
output during the positive-going transition of the
clock pulse. Setting or resetting is independent of
the clock and is accomplished by a high level on the
set or reset line, respectively.

FEATURES

@ set-reset capability

@ static flip-flop operation — retains state indefini-
tely with clock level either “high” or “low”

® medium-speed operation — 16 MHz (typ.) clock
toggle rate at 10V

® quiescent current specified to 20 V

® maximum input leakage of 1 uA at 18 V (full pac-
kage temperature range) o

® standardized symmetrical output characteristics

® 5V, 10V, and 15 V parametric ratings

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 VvV
oo E and F types -05to 18 \
A Input voltage -0.5to Vppt0.5 Y
| DC input current (any one input) +10 mA
ﬁm Total power dissipation (per package) 200 mwW
Dissipation per output transistor .
for T, = full package-temperature range 100 mW
Ta Operating temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstq Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18 Vi
E and F types 3to 15 Vv
-V, Imput voltage Oto V \
Ta Operating temperature : G and H types -55to 1Bg °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

a1
@i
crock1
RESET1(]
ng
SET1(

Vs (0
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MMC 4013

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo lo | Voo | Tow 25°C Then | it
vl V) WA | V) e max. | min. typ | max. | min. | max.
I Quiescent G H|O/5S 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 WA
E.F |0/ 5 5] 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Von  Output high 0/ 5 <1 5 14.95 4.95 4.95
voltage 0/10 <1 10 |1 9.95 9.95 9.95 \
0/15 <1 15 114.95 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 0.05| Vv
15/0 <1 15 0.05 0.05 005
V4 .Input high 05745 | <1 5 3.5 35 35
voltage 1/9 <1 10 | 7 7 7 \
157135 <1 15 |11 11 11
V. Input low 45/05[<1| 5 15 15 15
voltage 9/1 <1 10 3 3 3 \%
135/1.5] <1 15 a4 a4 4
lon Output G H|0O/5S 2.5 5 |-2 -1.6 [—32 —1.15
drive types|0/ S 46 5 |-0.64 —0.51|—-1 —0.36!
current 0/10 95 10 |-1.6 -1.3 |-26 -0.9
0/15| 135 15 |—-4.2 —-3.4 |-6.8 -24 A
m
E.F |0/ 5 25 5 |-1.53 —1.36/—3.2 -1.1
types|0/ S 4.6 5 [-052 —0.44|—1 —0.36
0/10 95 10 |-1.3 -1.1 |-26 -09
0/15| 135 15 |-36 -30 |-68 -2.4
loL Output G, H|0O/ 5 0.4 5 | 064 051 1 0.36
sink types |0/10 05 10 1.6 13 | 26 (0K]
current 0/15 1.5 15 | 4.2 34 | 68 2.4 A
m
E.F |0/ S 04 5 | 0.52 044 1 0.36
types |0/10 05 10 1.3 1.1 26 09
0/15 1.5 15 | 36 30 | 68 24
hia b Input G.Hlo/18 18 +0.1 +10'5| +0.1 +1
leakage types Any A
current ; K
E.Flo/1s| "™ 15 +0.3 +10° 03 +1
types
C, Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Trign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1 V min. with Vpp= 5V

2 V min. with VDD =10V
2.5 V min, with Vpp = 15 V

18



MMC 4013

DYNAMIC ELECTRICAL CHARACTERISTICS

Ty = 25°C, C; = 50 pF, B, =200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all
input rise and fall time = Ed' ns)

TEST CONDITIONS VALUES
PARAMETER Vpp (V) min. typ. max. UNIT
tpiv,  Propagation delay time (clock to Q@ or 5 1580 300
tpy, G outputs) 10 65 130 ns
15 45 90
tpH,  Propagation delay time (Set to Q or 5 150 300
Reset to Q) 10 65 130 ns
15 45 90
tpu., Propagation delay time (Set to @ or 5 200 400
Q outputs) 10 85 170 ns
15 60 120
triy,  Transition time 5 100 200
trhL 10 50 100 ns
15 40 -80
fcL®  Maximum clock frequency 5 35 7
10 8 16° MHz
15 12 24
tw  Clock pulse width 5 140 70
10 60 30 ns
15 40 20
t. t{@®Clock input rise or fall time 5 15
10 4 us
15 1
tw Set or reset pulse width ’ 5 180 90
10 80 40 ns
15 50 25
tsewp Data setup time 5 40 20
10 - 20 10 ns
15 15 7

® Inputt.t;=5ns ]

@@ If more than one unit is cascaded in a parallel clocked operation, tr should be made less than or
equal to the sum of the fixed propagation delay time at 15 pF and the transition time of the out-
put driving stage for the estimated capacitive load.
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MMC 4013

LOGIC DIAGRAM
(one of two identical flip-flops)

MASTER SECTION _ SLAVE SECTION
jcL
© 1D
cL
at
TG
a
! Q
a8 113)
oSET Dc
68 ~ BUFFERED QUTPUTS
a w

D I t ' o 212)
CL Q
3M)

N(N) = FF1/FF2 TERMINAL
ASSIGNEMENT

TRUTH TABLE

cLe| D R S Q|G

/| o ) 0 0 1

/| 1 0 0 110

~_| X 0 0|l a| Q@ NO CHANGE
X X 1 0 ) 1
X X 0 1 1 0
X X 1 1 1 1

LOGIC O = LOW @ = LEVEL CHANGE

LOGIC 1 = HIGH X = DON'T CARE
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MMC 401494 MMC 4021

8-STAGE STATIC SHIFT REGISTERS:
SYNCHRONOUS PARALLEL OR SERIAL
INPUT/SERIAL OUTPUT: MMC 4014
ASYNCHRONOUS PARALLEL INPUT OR
SYNCHRONOUS SERIAL INPUT/SERIAL

OUTPUT: MMC 4021
GENERAL DESCRIPTION

The MMC 4014, MMC 4021 series types are
B8-stage parallel-or serial-input/serial-output regis-
ters having common CLOCK and PARALLEL/SERIAL
CONTROL inputs, a single SERIAL data input, and in-
dividual parallel “"JAM" inputs to each register

stage. Each register stage is a D type, master-slave
flip-flop; in addition to an output from stage 8, "Q"
outputs are also available from stage 6 and 7.

Parallel as well as serial entry is made into the regis-
ter synchronously with the positive clock line transi-
tion in the MMC 4014. In the MMC 4021 serial
entry is synchronous with the clock but parallel
entry is asynchronous.

In both types, entry is controlled by the PARALLEL/
SERIAL CONTROL input.

When the PARALLEL/SERIAL CONTROL input is low,
data is serially shifted into the B8-stage register
synckh:'onously ‘with the positive transition of the
clock line.

When the PARALLEL/SERIAL CONTROL input is
high, data is jammed into the 8-stage register via the
parallel input lines and synchronous with the positive
transition of the clock line.

In the MMC 4021, the CLOCK input of the internal
stage is “forced” when asynchronous parallel entry
is made.

Register expansion using multiple package is permit-

ted.
The MMC 4014, MMC 4021 series types are sup-
glied in 16-lead dual-in-line plastic or ceramic pac-
age.

FEATURES

® Medium speed operation-12 MHz (typ.) clock rate.
at VDD_VSS =1

® Fully static operation

® B Master-Slave flip-flops plus output buffering and
control gating

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05to 20 Vv
E and F types -0.5to 18 \}
V, Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) +10 mA
’!’:o; Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Ta = full package-temperature range 100 mw
Ta Operating temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 Vv
. E and F types 3to 15 \
Vi Input voltage Oto VBg \
Ta Operating temperature : G and H types -55to 1 °C
E and F types -40to 85 °C
CONNECTION DIAGRAM TRUTH TABLE For 4014
P Parallel /serial Q
Pi-8 @1 63 voo CL | Serial input control PI-11PI-n fGnternan | Gn
o @ ; i’:": e X 1 o| o 0 0
0 @ pP- 7| x 1 110 | 1 o |
Pi-s [ I PI-S Ve X 1 0 1 0 1
P-3 @5 12307 W X 1 1 1 1 1
P-2 [ n [ SERIAL IN e 0 0 X X 0 3,1
P 7 ofJ cLocx e 1 0 X X 1 Q-1
w [ SPPARALLEUSERAL | N\ X X X | X Q4 n | NC
CONTROL

X = Don't care case

NC = No change
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MMC 401494 MMC 4021

LOGIC DIAGRAMS AND TRUTH TABLE

For MMC 4021

o Parallel /serial ]
CL | Serial input control PI-1|[PIl-n (interjnall (&
X X 1 0 0 0 0
X X 1 0 1 0] 1
X X 1 1 0 1 o]
X X 1 1 1 1 1
_/‘ 0 0 X X 0 G,
1 ) 0 X X 1 Q-1
N X 0 X X (eh 3, | NC
X = Don't care case NC = No change
MMC 4014 P1 P2 P3 Pl PS P6 P7 P8
7 6’ 5 G B
SERIAL
[» 2 [
L 9
L L g sl ] A s || L
T *
PARALLEL/
SERWL
GONTROL
D)
=
U D
D
PS
MMC 4021 P P2 P3 Pb PS P6 P7 P8
7 5 L B
SERIAL ‘ ‘
oD DD Frpe T SR L
JMTD_JT a F L L O CL [ [ cL aQ p
MLLEI.;
SERAL
o, i @ ﬁ[—(>_(I Z
cL




MMC 4014 MMC 4021

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO ||0| VDD T‘LOW 25°C T:'HGH UNIT
v A WAL V) s Tmax, | min. typ | max. | min. | max.
I Quiescent G.H|O/ 5 5 5 004 5 150
current types[0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ S 5 20 004 | 20 150
types (0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vou  Output high 0/ 5 <1 5 1495 495 495
voltage 0/10 <1 | 10 {995 9.95 9.95 \Y
0/15 <1 15 114.95 14.95 14.95
VoLr  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 0.05| VvV
15/0 <11 15 0.05 0.05 0.05
Vin  Input high 05/45|<1| 5 | 35 35 35
voltage 1/9 <1 10 | 7 7 7 \}
1.5/135| <1 15 |11 11 11
Vi Input low 45/05| <1 5 15. 15 15
voltage 9/1 <1 10 3 3 3 \)
135715/ <1 | 15 4 4 4
loH Output G H|O/5S 25 5 |-2 -1.6 |-32 —1.15
drive types |0/ S 4.6 5 |-0.64 —0.51|—1 —0.36
current 0/10 95 10 |-1.6 -1.3 |-2.6 -0.9
0/15| 135 15 [—4.2 -34 |-6.8 -24 A
m
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types|0/ 5 4.6 5 |-0.52 —0.44|-1 —0.36
0/10 95 10 |=1.3 -1.1 |-26 -09
0715 135 15 |-3.6 30 |-6.8 -24
loL Output G H|O/ 5 04 5 | 0.64, 051] 1 0.36
sink types (0/10 0.5 10 | 16 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 2.4 A
m
E.F |0/ 5 04 5 | 052 044| 1 0.36
types |0/10 05 10 1.3 11 2.6 098
0715 1.5 15 36 30 | 68 24
s e Input G.H lo/18 18 +0.1 +10°% +0.1 +1
leakage types Any
current EF input KA
‘" lo/15 15 +0.3 +105 £0.3 +1
types
o Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1 V min. with VDD = 5V
2 V min. with Vg = 10 V
2.5 V min. with VDD =15V




MMC 4014 MMC 4021

DYNAMIC ELECTRICAL CHARACTERISTICS

(To = 25°C, Cl*= 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all

input rise and fall times= ns) .
TEST
PARAMETER CONDITIONS VALUES UNIT
VooV | min. typ. max.
Clocked operation
‘tp  Propagation delay time 5 160 320
tpHL 10 80 160 ns
15 60 120
try, Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
fc,® Maximum clock input frequency 5 3 6
10 6 12 MHz
15 8.5 17
tw  Clock pulse width 5 180 80
10 80 40 ns
15 50 25
t. t¢ Clock input rise or fall time 5 15
10 15 us
15 15
tsetup Setup time, serial input (ref. to CU 5 120 60
10 80 40 ns
15 60 30
tsetyp Setup time, paralel inputs (4014) (ref. to CU 5 80 40
10 50 25 ns
15 40 20
teetp Setup time, paraltel inputs (4021) 5 50 25
10 30 15 ns
15 20 10
tsetwp Setup time, parallel /serial control (4014) 5 180 90
(ref. to CL 10 80 40 ns
15 60 30
thag Hold time, serial in, parallel in, 5 0
parallel /serial control 10 0 ns
15 0
twn P/S Pulse width (4021) 5 160 80
10 80 40 ns
15 50 25
trem P/S Removal, time (4021) (ref. to CL 5 280 140
10 140 70 ns
15 100 50

* If more then one unit is cascated t.CL should be made Iess than or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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MMC 4015

DUAL 4-STAGE STATIC SHIFT REGISTER
WITH SERIAL INPUT /PARALLEL OUTPUT

GENERAL DESCRIPTION

The MMC 4015 (G and H types) and MMC 4015 (E
and F types) are monolithic integrated circuits, avai-
lkable in 16-lead dual in-line plastic or ceramic pac-
age.

The MMC 4015 consists of two identical, indepen-
dent, 4-stage serial-input/parallel-output registers.
Each register has independent CLOCK and RESET
inputs as well as a single serial DATA input. “Q" out-
puts are available from each of the four stages on
both registers. All register stages are D-type, mas-
ter-slave flip-flops. The logic level present at the
DATA inputs is transferred into the first register
stage and shifted over one stage at each positive-
going clock transition. Resetting of all stages is ac-
complished by a high level on the reset line. Register
expansion to B stages using one MMC 4015 pac-
kage, or to more than 8 stages using additional
MMC 4015's is possible.

FEATURES

® Medium speed operation: 12 MHz (typ.) clock rate
at Vgpp—Vgs= 10 V.

@ Fully static operation.

® 8 master-slave flip-flops plus input and output buf-
fering

® High noise immunity

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types -05to 20 \
° E and F types 05to 18 v
Vv, Input voltage -05to Vppt0.5 "
| DC input current (any one input) *10 mA
ﬂ’m Total power dissipation (per package) 200 mW
Dissipation per output transistor
for T = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3t 18
eo E and F types 3to 15 \Y
V, Input voltage Oto Voo \Y
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 %o 85 °C

CONNECTION DIAGRAM

3Vop
J0ATA B
TJRESETB
Q18
028
3B
QLA
CLOCK A




MMC 4015

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions

TEST CONDITIONS VALUES
PARAMETER ) v, Vo ol | Voo T ow 25°C ThicH UNIT
Wi M WA | (V) min. { max. | min. | typ [ max. | min. | max.
I Quiescent G H|O/5 5 5 004 5 150
current types |0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Voy  Output high 0/ 5 <1 5 |4.95 495 4.95
voltage 0/10 <1 | 10 | 985 9.95 9.95 \
: 0/15 <1 | 15 |1495 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005| V
15/0 <1]| 15 0.05 0.05 0.05
Viy Input high 05745 | <1 5 35 35 35
voltage 1/9 <1]| 10 | 7 7 7 Vv
1567135/ <1 | 15 |11 11 11
Vi Input low 45/085 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 | 10 3 3 3 Vv
135715/ <1 | 15 4 4 4
lon Output GH|0O/5 2.5 5 |-2 —1.6 |-3.2 —1.15
drive types|(0/ 5 46 5 |-0.64 —0.51|—1 —0.36
current 0710 9.5 10 |—-1.6 -1.3 |-2.6 —-0.9
0/15{ 135 15 |-4.2 -3.4 |-6.8 —24
mA
E.F [0/ 5 2.5 5 |-1.53 —1.36|—3.2 -1.1
types|0/ 5 46 5 [-052 ~0.44|—-1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-26 -0.9
0/15| 135 15 |-36 -30 |-68 —-24
lou Output G H|0/5 04 - 5 | 064 051 1 0.36
sink types |0/10 05 10 | 16 1.3 | 26 08
current 0/15 15 15 | 42 34 | 68 2.4 A
m
E.F |0/ S 04 5 | 052 044 1 036
types|0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
hie b Input GHlo/18 18 +0.1 +10°5| £0.1 +1
leakage types Any A
current . m
E.Flo/1s| "™ 15 +03 4109 +03 +1
types
(o] Input
capacitance Any input 5 7.5 pF

* Tow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1 V min. with Vpgp= S5V
2 V min. with Vgg = 10 V

2.5 V min. with VDD =15V




MMC 4015

DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta 25°C, C; = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpp values is 0.3%/°C, all
input rise and #’all times= 20 ns)

VALUES
PARAMETER TEST SON[Q/I)TIONS UNIT
oo min. | typ. | max.

Clocked operation

tpLh. Propagation delay time (Carry 5 160 | 320

tpHL Out or Decoded out Lines) 10 80 | 160 | ns
15 60 | 120

tTHL Transition time 5 100 | 200

(A (Carry Out or Decoded Out Lines) 10 50| 100 | ns
15 40| 80

foL Maximum clock input frequency 5 3 6
10 6 12 MHz
15 85 17

tw Clock pulse width 5 180 | 90
10 80 [ 40 ns
15 50| 25

t. tgt  Clock input rise or fall time 5 15
10 15| us

. 15 15

teeryp  Data setup time 5 70| 35
10 40| 20 ns
15 30| 15

Reset operation

tpLH Propagation delay time 5 200 | 400

tpHL 10 100 | 200 | ns
15 80 | 160

tw. Reset pulse width 5 200 | 100
10 80 | 40 ns
15 60| 30

3¢ If more than one unit is cascaded t, CL should be made less than or equal to the sum of the transition
time and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.

LOGIC DIAGRAM 013(5) 0,12 (4) Q31(3) 0,2 (1)

2|

[=]]
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MMC 4016

QUAD BILATERAL SWITCH

GENERAL DESCRIPTION

The MMC 4016 (intermediate or extended tempe-
rature range) are monolithic integrated circuit, avai-
Lable in 14-lead dual in-line plastic or ceramic pac-
age.

The MMC 4016  types are quad bilateral
switches intended for the transmission or multiple-
xing of analog or digital signals. Each of the four inde-
pendent bilateral switches has a single control signal
input which simultaneously biases both the p and n
device in a given switch ON or OFF.

FEATURES

® 20 V digital or £ 10 V peak-to-peak switching
® 280 ohm typical ON resistance for 15 V operation
® Switch on resistance matched to within 10 ohm
typ. over 15 V signal input range

Extremely high control input impedance (control
circuit isolated from_signal circuit 10'2 ohm typ.)
Extremely low off switch leakage resulting in very
low offset current and high effective off resis-
tance: 110 pA typ. VpjVgg = 18 V, Ty = 25°C
Matched control-input to signal-output capaci-
tance: reduces output signal transients.

® Frequency response switch on 40 MHz (typ.).

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 \
E and F types -05to 18 \
V, Input voltage -05to Vopt 0.5 \
| DC input current (any one input) +10 mA
ﬁ’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Tp = full package-temperature range 100 mwW
Ta Operating ’
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 Vv
E and F types 3 to 15 \
Vv, Input voltage Oto Voo \Y
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

SCHEMATIC DIAGRAM
Voo

CONTROL
Ve

Vssm/ouw——{ I [—4 ouT/N
LT




MMC 4016

TYPICAL ,,ON“ RESISTANCE CHARACTERISTICS,

TA = 25°C.
SUPPLY LOAD CONDITIONS
CONDITIONS _ _ _
Voo | Vss | VALUE | wvg | VALUE| Vvig | VALUE| Vg
(\Y)] V) ) V) n) (\Y)] (n) v)
Ron +15 | 0 200 | +15 | 200 | +15 180 | +15
200 0 200 0 200 0
Ron (max.) +15 0 300 +11 300 +9.3 320 +9.2
Ron +10 0 290 +10 250 +10 240 +10
290 0 250 0 300 0
Rgn (max.) +10 500 +7.4 560 +5.6 610 +5.5
Ron +5 860 +5 470 +5 450 +5
600 0 580 0 800 0
Ron (max.) +5 0 1.7 k +4.2 7k +2.9 33k +2.7
Ron +25 | —25 590 +2.5 450 +25 480 +2.5
720 -2.5 520 —-2.5 520 —2.5
Ron (max.) +25 | —25 | 232k +0.25 | 300k + 025 370 k + 0.25
* Variation from a perfect switch, RON =00
STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER Ve={ Vss | Voo Tiow 25°C ThigH
Vop | (V) V) - - - UNIT
min. | max. | min. | typ | max. | min. | max.
IL  Guiescent G.H 5 0.25 0.01|0.25 7.5
device types| 10 05 0.01]05 15
current 15 1 0011 30
(all 20 5 0021(5 150
uA
switches E F 5 1 001 |1 75
ON or all type 10 2 001]2 15
switches OFF) s| 15 4 0014 30
Switch
Vis
Ron ON Resistance H G +7.5 360 200 | 400 600
types4 -75 360 200| 400 600
R = +0.25 775 280 | 850 1230
L +75 |-75 0
£ F| 10kQe +75 370 200| 400 520
type —-75 370 200]| 400 520
+0.25| 790 280| 850 1080
H, G +5 600 250 | 660 960
types| -5 600 250| 660 960
R = +0.25] 1870 580 |2000 2600
L +5 | -5 Q
E F| 10kae +5 610 250 660 840
type: -5 610 2501 660 |- 840
5| +0.25 1800 580 | 2000 2380




MMC 4016

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vg=] Vss | Voo Tiow 25°C ThigH
Vppo | (V) ()] - - - UNIT
min. | max. | min. | typ | max. | min. | max.
G H +15 360 200 | 400 600
types| +15 0 pH025 360 200| 400 600
R = +9.3 775 300| 850 1230 0
E F| 10k +15 370 200| 400 520
types +15 0 4025 370 200| 400 520
+9.3 790 300| 800 1080
G H +10 600 250 | 660 960
types| +10 0 +025 600 250| 660 960
R = +5.6 1870 560 |2000 2600 0
E F| 10k0e +10 610 250| 660 840
types) +10 0 [H0.25 610 250( 660 840
5.6 1900 560 | 2000 2380
AON Resistance
R.= | +75 |-75|x£75 10 Q
(between any 10 k()] +5 -5 | 5 15
2 of 4 switches)
Input or output G H Voo V=
leakage current types| +18 Vss
switch OFF 0 +0.1 10°| £0.1 1
(effective OFF — KA
resistance) EF Voo Ve=
type: +15 VSS
0 +0.3 10°| +0.3 1
C, Input capacitance Vee = Vss=—5 +5 4
Cgo Output capacitance 4 pF
C,p Feedthrough 0.2
Control (V)
VnSwitch 5| 1 1 |a25 1
threshold lig= 10 pA 10 2 2 4.5 2 Vv
voltage 15 2 2 6.75 2
I, Input G H <
types 18 +0.1 +10°| 0.1 +1
Vis<V, kA
current E F 15 = VDD ‘
types 15 +0.3 +10°| £0.3 +1
C,Input capacitance 5 7.5 pF




MMC 4016

DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C, C_ = 50 pF all input square wave rise and fall time = 20 ns).

TEST CONDITIONS VALUES
PARAMETER Ve V) UNIT
R f \Y Vv Vv
k® |Hz)| o | oF | of typ. | max.
Switch
toq Propagation = Vpp 10 10 sq.| GND 5 40 | 100
delay time Wave 10 20 50| ns
(Signal input 15 15 40
to output)
Crosstalk between Ve = Vpp = +5 1 V"A,‘
any 2 of 4 switches Veg) = Vgs = —5. =5pp 08 MHz
(f —50 dB) 20 log Vo _
=-50dB '
Frequency response =Vpp
switch “ON" (Sine wave =45 1 5p—p| -5 40 MHz
input) at 20 log -V—o =
=-3dB Vi
Feedthrough
(Switch) = Vsg
OFF) at
201log —2 = —50 dB =-5 1 —5p-p 5 1.25 MHz
\YI
Sine wave distortion = Vpp 10 1 |sp—p| =5 | 04 o/g
=5
Control (V)
Propagation delay: Voo — V. 1 Voo 5 35 | 70
(Turn ON control (88. wa\?esl or 10 |Vpp—Vss| 20 | 40 ns
to output) ’ Vs 15 | =90 V| 15 | 30
Max. allowable
contral input 10 (Sq. wave) 1 Vpp |GND | 10 10 MHz
repetion rate
Crosstalk (Control 10(Sq. wavel 10 GND| 10 50 mv
input to signal output)

(@ Symetrical about OV
(@) Fir all test conditions.
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MMC 401 7, MMC 4022

COUNTER/DIVIDERS:

4017 DECADE COUNTER
WITH 10 DECODED OUTPUTS

4022 OCTAL COUNTER

WITH 8 DECODED OUTPUTS

GENERAL DESCRIPTION

The MMC 4017 and MMC 4022 are 5-stage and
4 stage Johnson counters having 10 and 8 decoded
outputs respectively.

The MMC 4017 and MMC 4022 are monolithic in-
tegrated circuits, fabricated in standard Al-gate
CMQOS technology. Are available in 16-lead dual in-
line- plastic package.

Inputs include a CLOCK, a RESET and a CLOCK inhi-
bit signal. Schmitt trigger in the CLOCK input circuit
provides pulse shaping that allows unlimited clock
input pulse rise and fall times. These counters are
advanced one count at the positive clock signal tran-
sition if the CLOCK INHIBIT signal is low. Counter
advancement via the clock line is inhibited when the
CLOCK INHIBIT signal is high. A high RESET signal
clears the counter to its zero count. Use of the
Johnson decade-counter configuration permits high-
speed operation. 2-input decimal-decode gating and
spike-free decoded outputs. Anti-lock gating is pro-
vided, thus assuring proper counting sequence. The

decoded outputs are normally low and go high only at
their respective decoded time slot. Each decoded
Output remans high for one full clok cycle. A CARRY-
OUT signal completes one cycle every 10 clock input
cycles in the MMC 4017 or every 8 clock input cycles
in the MMC 4022 and is used to ripple-clock the suc-
ceding device in a muliti-device counting chain.

FEATURES

® Fully static operation
[ ] I)I/ig?i/um spéed operation —12 MHz (typ) at Vg =

APPLICATIONS

® Decade counter/decimal decode display
@ Binary counter/decoder

® Frequency division

® Counter control /timers

® Divide — bv — N counting.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voitage: G and H types -05to 20 Vv
ep E and F types -05 to. 18 v
Vv, Input voltage -05to  Vppt05 Vv
| DC input current (any one input) 10 mA
ﬂ’m Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3 to 18 i
oo E and F types 3to 15 \)
V, Input voltage Oto Voo Y
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAMS
MMC 4017 MMC ao22
sg i
12 o2
ogs Qs
2[4 5@«
Q5 Qs
06 14 1 3
37 st]7
vsQs vssg¢




MMC 401 7, MMC 4022

LOGIC DIAGRAM

0 1 2 3 4 5 6 7 8 9 out
7 0 5 ©® G n
MMC 4017
_T _C |

MMC 4022

CLoax Q4

CLOCK
INHIBIT
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MMC 4017 MMC 4022

TIMING DIAGRAM
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MMC 4017 MMC 4022

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vg o} | Voo Thow 25°C ThigH UNIT
W v WA | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G H|O/ 5 5 5 o004 5 150
current types (0/10 10 10 004 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 { 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types {0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/ 5 <1 5 {4.95 4.95 4.95
voltage 0/10 <1 | 10 {995 9.95 9.95 Vv
0/15 <1 15 [14.95 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <110 0.05 0.05 005 V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1 10 7 7 7 \
1.5/135| <1 15 (11 11 11
Vi Input low 45/05 | <1 5 1.5 15 1.5
voltage 9/1 <1 | 10 3 3 3 Y
135/1.5] <1 15 4 4 4
loH Output G.H|O/ 5 25 5 |-2 -1.6 |-32 —1.15
drive types|0/ 5 46 5 |[-0.64 —0.51(—-1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |-26 -09
0/15| 135 15 [-4.2 -34 |-68 —-24
mA
EF|0/5| 25 5 |-1.53 —1.36|-3.2 -1
types |0/ 5 46 5 [-0.52 —0.44|—1 —0.36
0/10 8.5 10 |-1.3 -1.1 (—-26 -0.9
0/15| 135 15 |-36 -3.0 |-6.8 i—24
loL Output G H|O/ 5 04 5 | 064 051 1 0.36
sink types |0/10 05 10 | 16 1.3 | 26 09
current 0/15 1.5 15 4.2 34 | 68 24
mA
E.F |0/ 5 04 5 | 052 044 1 0.36
types (0/10 05 10 | 1.3 11 | 26 09
0/15 15 15 | 36 30 | 68 2.4
e b Input G Hlg/g 18 +0.1 +10°5| +0.1 +1
leakage types Any
current EF input bA
" 10715 15 +0.3 +105| +0.3 +1
types
c Input
capacitance Any input 5 75 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1” and “0" level is:

1 V min. with Vpg = 5V
2 V min. with Vpg = 10 V
25 V min. with Vpp =15V




MMC 401 7, MMC q022

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C, C_ = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vgp = 0.3%/°C values, all input rise
and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS - UNIT
Vpo\W) min. | typ. | max.
Clocked operation
teH  Propagation delay time 5 325 | 650
teHe  Decode out 10 135 | 270 ns
15 851|170
Carry out 5 300 | 600
10 125 | 250 ns
15 80 | 160
tTHL  Transition time 5 80 | 200
triw  Carry Out or Decoded 10 100 | 100 ns
Out Line 15 50| 80
fou Minimum clock input frequency 5 25 5 5
10 5 10 MHz
15 55 "
tw Maximum clock pulse width 5 100 | 200
10 45| 90 ns
15 30 60
t. ts Clock input rise or fall time 5
10 Unlimited us
15
tsetwp  Data setup time 5 115 | 230
Minimum clock inhibit 10 50 | 100 ns
15 35 75
Reset operation
tein  Propagation delay time 5 265 | 530
tewe  Carry Out or Decoded 10 115 | 230 ns
Out Line 15 85 (170
tw Minimum reset pulse width 5 130 | 260
10 55| 110 ns
15 30 60
trem  Minimum reset remaval time 5 200 | 400
10 140 | 280 ns
15 75 |1 180




FORMIEW

H mreroaiads

MMC 4018

PRESSETTABLE DIVIDE-BY-N COUNTER

GENERAL DESCRIPTION

The MMC 4018 (G and H types) and MMC 4018 (E
and F types) are monolithic integrated circuits, avai-
lable in 16-lead dual in-line plastic or ceramic pac-
kage, ceramic flat package and plastic micropac-

kage.
The MMC 4018 types consists of 5 Johnson-Coun-
ter stages, buffered Q outputs from each stage, and
counter preset control gating. CLOCK, RESET,
DATA, PRESET ENABLE, and 5 individual JAM in-
puts are provided. Divide by 10, 8, 6, 4, or 2 counter
gsnfiaﬁra;i_%ns can_be implemented by ‘feeding the
, ., 33, @2, A7 signals, respectively, back to the
DATA input. Divide-by-9, 7, 5, or 3 counter configu-
rations can be implemented by the use of a MMC
4011 gate package to properly gate the feedback
connection to the DATA input. Divide-by-functions
greater than 10 can be achieved by use of multiple

MMC 4018 units. The counter is advanced one count
at the positive clock-signal transition. Schmitt-Trig-
ger action on the clock line permits unlimited clock
rise and fall times. A high RESET signal clears the
counter to an all-zero condition. A high PRESET-ENA-
BLE signal allows information on the JAM inputs to
preset the counter. Anti-lock gating is provided to as-
sure the proper counting sequence.

FEATURES
[ ] Mecium speed operation 10 MHz (typ) at Vpp—Vss
10 V.

® Fully static operation.

ABSOLUTE MAXIMUM RATINGS

Vpp* - Supply voltage: G and H types -05to 20 Vv
E and F types -05to 18 \)
V, Input voltage -05to Vppt0.5 Vv
| DC input current tany one input) +10 mA
ﬁwt Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating ‘
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tstq Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 Vv
E and F types 3to 15 )
Vv, In put voltage Oto Voo \Y
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

oata @ % Bvoo

M g2 15 FJRESET

M2 (3 % [JcLock

az Qs 13[Jas

a s 2[JsamMs

FER 1 [ nfJo.

a3 7 10[[JPRESET  ENABLE
w [s 9bJAMk
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MMC 4018

LOGIC DIAGRAM

b— 0|
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Detail for flip-flop

TIMING DIAGRAM

(Data input tied to @5 for decade counter configuration)
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MMC 4018

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER (\\? Vg Io] | Voo T ow o50C Then UNIT
) i WA Y e Tmax, | min, typ | max. | min. | max.
I Quiescent G, H {0/ 5 5 5 0.04 5 150
current types {0/10 10 10 004 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.F [0/ 5 5 20 004 | 20 150
types|0/10 10 40 004 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/ 5 <1| 5 |485 4.95 4.95
voltage- 0/10 <1 | 10 |9.95 9.95 9.95 V
0/15 <1 | 15 |14.95 14.95 14.95
Vo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005 V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <110 | 7 7 7 Vv
157135 <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 15 1.5
voltage 9/1 <1 10 3 3 3 VvV
135715 <1 | 15 4 4 4
lon Output G.H|0O/ 5 25 5 |-2 -1.6 |-3.2 —1.15
drive types|{0/ S 4.6 5 [-0.64 —0.51—1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |-26 -0.9
0/15| 135 15 |—-4.2 -34 |-68 -24 A
m
E.F |0/ 5 2.5 5 |-1.53 —1.36|—3.2 -1.1
types |0/ 5 4.6 5 |-0.52 —0.44|—1 —0.36
0/10 95 10 |-1.3 -1.1 |-26 -0.9
0/15| 135 15 |-36 -30 |-68 -24
loL Output G H|O/5 04 5 | 064 0511 1 0.36
sink types |0/10 05 10 | 16 1.3 | 26 09
current 0/15 15 15 | 42 34 | 68 24 A
m
E.F [0/ 5 04 5 | 052 044 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
he e Input G.Hlg/s 18 +01 +10'5| £0.1 +1
leakage types Any
current EF input A
T 10715 15 +0.3 +1075 0.3 +1
types
o Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Thgn = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1"” and “0" level is:

1 V min. with Vpg = 5V
2 V min. with Vgg =10 V
2.5 V min. with Vgpg= 15V




MMC 4018

DYNAMIC ELECTRICAL CHAHACTEHIBTICB

(Tp = 25°C, C_ = 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vpp values is 0.3%/°C, all input
rise and fall times= 20 ns).

VALUES
PARAMETER TEST (\'J/ONPVI]TIONS UNIT
oD min. | typ. | max.
teLH: Propagation delay time 5 200 [ 400
tpHL 10 90 | 180
15 65 | 130
ns
tTHL Transition time 5 100 | 200
trn 10 50 | 100
15 40| 80
foL Maximum clock input frequency 5 3 6
10 7 14 MHz
15 85 17
tw, Clock pulse width 5 160 | 80
10 70| 35 ns
15 50| 25
t. s Clock input rise or fall time 5
10 Unlimited us
15
teerup  Data input Set-Up time 5 a0 | 20|
10 12 6 ns
15 6 3
th Data input Hold-time 5 140 | 70
10 80 | 40 ns
15 60| 30
Preset-i: or reset operation
tpLH Propagation delay time (Reset or Reset to Q) 5 275 | 550
tPHL 10 125 | 250 ns
15 90 | 180
tw Preset or reset pulse width 5 160 | 80
10 70| 35 ns
15 50| 25
trem Preset or reset removal time 5 80 | 40
10 30| 15 ns
15 20| 10

3¢ At PRESET ENABLE OR JAM inputs.
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MMC 4019

QUAD AND/OR SELECT GATE

GENERAL DESCRIPTION

The MMC 4019 consists of four AND/OR select
gate configurations, each consisting of two input
AND gates driving a single 2-input OR gate. Selec-
tion is accomplished by control bits K, and Kp. In ad-
dition to selection of either channel R ‘or channel B
information, the control bits can be applied simulta-
neously to accomplish the logical A + B function.

The MMC 4019 E/F/G/H types are suppliedin 16-lead
hermetic dual-in-line ceramic or plastic package.

FEATURES

® Medium-speed operation tpﬁ.". = tpy = 60 ns (TYP)

® 10

APPLICATIONS
® AND-OR select gating

at Vpo =10V, C, = 50 p

o tested for quiescent current

® Shift-right /shift /left registers
® True/complement selection
® And-OR/exclusive-OR selector

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -0.5to 20 i
oo E and F types 05to 18 v
Vv, Input voltage -05to Vppot0.5 \
| DC input current (any one input) +10 mA
Ié’mt Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Tp = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 :C
E and F types -40to 85 oC
Tstg Storage temperature -65to 150 C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types to 18 i
oo E and F types 3to 15 \Y)
Vi In put voltage to Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

Voo

Ab

Kb
Dé=AbKa=B4Kb
D3=A3Ka=BXb
D2=A2Ka=82Kb

a1



MMC 4019

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vg |'0' Vop TIt.UW 25°C T:CIGH UNIT
v W WA 1 M) i Tmax, | min, typ | max. | min. | max.
I Quiescent G H|0O/ 5 5 1 0.02 1 30
current types|0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 A
E.F |0/ 5 5 4 0.02 4 30
types |0/10 -10 8 0.02 8 60
0/15 15 16 002 | 16 120
Von  Output high 0/ 5 <1 .5 [4.95 495 4.95
voltage 0/10 <1 | 10 |9.95 9.95 995 Vv
0/15 <1 1| 15 [14.95 14.95 14.95
Va Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005( V
15/0 <1 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 |35 35 35
voltage 1/9 <1 10 | 7 7 7 Vv
1.5/135| <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 \%
135715 <1 15 a4 4 4
lon - Output G.H|O/ 5 25 5 |-2 -1.6 |-3.2 —1.15
drive types|0/ S 4.6 5 |-0.64 —0.51(—1 —0.36
current 0/10 95 10 |-1.6 -1.3 |—-26 -0.9
0/15| 135 15 |-4.2 —-34 |-6.8 —24 A
m
E.F |0/ 5 25 5 -1.53 —1.36|—3.2 -1.1
types|0/ 5 46 5 [-0.52 —0.44(-1 —0.36
0/10 9.5 10 |-1.3 —-1.1 |-2.6 -09
0/15| 135 15 |-36 -3.0 |-68 -2.4
loL Output G H|O/ 5 04 5 | 0.64 051 1 0.36
sink types [{0/10 05 10 | 1.6 13 | 26 09
current 0/15 1.5 15 4.2 34 | 68 24 A
m
E.F |0/ 5 04 5 | 0.52 044| 1 0.36
types {0/10 05 10 | 1.3 11 | 26 09
. 0/15 1.5 15 | 36 30 | 68 24
e b Input G.Hlg/ 18 18 +0.1 +10°5 £0.1 +1
leakage types Any A
current : K
E.F lo/1s| "MPU 15 +0.3 +105| +0.3 +1
types
C, Input
capacitance Any input 5 7.5 pF

* Tiow,= —55°C for G, H devices; —40°C for E, F devices.

* Thgh = +125°C for G, H devices; +85°C for E, F devices.
The(Noise Margin for both “1" and “0" level is:

1 V min. with Vgg= 5V
2 V min. with Vpp =10V
25 V min. with Vpp =15V

a2



MMC 4019

DYNAMIC ELECTRICAL CHARACTERISTICS

(To= 25°C, C_ = 50 pF, R = 200 k{}, typical temperahure coefficient for all Vpp values is 0.3%/°C, all input rise

and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS ONIT
VpplV) min. typ. max.
toLH Propagation delay time 5 150 300
178 10 60 120 ns
15 50 100
ETLHe Transition time 5 100 200
tTLH 10 50 100 ns
; 15 40 80

TRUTH TABLE

LOGIC DIAGRAM

Ka Kb Voo
Ka Kb An B|-| DN lv‘———’%
1 o 1] x| AL—L2
1 0 0| x| o I 1 L
0 1 X 1 1 B4 1D
o | 1 x| o]l o a4 12 3
1 1 ol ol o g —y | :oum»mmT
1 1 0 1 1 A2—4 D N,
1 1 1 0 1 B2
1 0
1 1 1 1 A 101y
X = Don’'t Care B
8
TYPICAL APPLICATIONS Vss
SHIFT-LEFT SHIFT-RIGHT REGISTER
SHFT RIGHT INPUT SHIFT_LEFT
=p--b--F-J-- {4 FF--3--- L - =< [ NeuT
! ) § - ) § 1 (kb)
(ka) 1 | |§HIFT
SHFT_] ! ' i | RiGHT
LEFT 1 1| SELECT
SELECT | i
| '
] []
)
R SR Ry —— |
0K >
) (PR A 1
| 0L h
SHIFT 1 SHIFT
LeFr | ° M ° [ RGHT
OUTP! 1
U IMMCTT OR__EQUN . |!




MMC 4019

AND-OR  SELECTED GATING

‘8" _REGISTER o _____ A REGSTER _________._
: PO OREINY ¢ I 1
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MMC 4019

AND-OR exclusive OR selector

Al q‘l A2 B B
44 -
MMC 4001 MMC 400 MMC 4001

) 1
! ewn tormuv, !!GRean. o8 oneuw.
' " T i :
! H H 0 :
' i 1 ]! !
- - Y TN | SR | SRS |
Y E{"}
' MMC 001 OR EDLIV. j TRUTH TABLE
L
K[.’fa_l___n_a;er.m BELCE "M‘me o Tecr o
! { H 0 o |o
: = 1 0 |A-8B
| ' 0 1 |aes
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MMC 4020 MMC 40249 MMC 4040

RIPPLE-CARRY BINARY COUNTER/DIVIDERS:

4020 -14 STAGE
a024 - 7 STAGE
4040 - 12 STAGE

)

GENERAL DESCRIPTION FEATURES

These devices are monolthic |.C's fabricated wit!* stan -~ @ Medium-speed operation

dard AlL-gate CMOS technology. All counter stages ® Fully static operation

are master-slave flip-flops. ® Buffered inputs and outputs

The state of a counter advances one count on the ® Common RESET

negative transition of each input pulse. A high level @ Quiescent current specified to 20 V
on the RESET line resets the counter to its all zeros @ Standardized symmetrical output characteristics
stage. Schmitt trigger action on the input-pulse line ® 5V, 10V, and 15 V parametric ratings
pernits unhimited clock rmise and fall times. All inputs

nd outputs are buffered. MMC 4020, MMC 4040

are avallable in 16-lead dual-in-line ceramic or plas-

tic package and MMC 4024 i1s available in 14-lead

dual-in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types -0.5to 20 \Y

E and F types -0.5to 18 Y

V, Input voltage -05to Vppt0.5 Vv

h DC input current (any one input) +10 mA

Piot Total power dissipation (per package) 200 mW
Dissipation per output transistor

for T = full package-temperature range 100 mW

Ta Operating temperature : G and H types -55to 125 °C

E and F types -40to 85 °C

Tstg Storage temperature -65to - 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vop* Supply voltage: G and H types 3 to 18 \)
E and F types 3to 15 Vv

V, In put voltage Oto Vv vV
Ta Operating temperature : G and H types -55to 188 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

MMC 4020 MMC 4024 MMC 4040

o arz oo
RESET(] asfq2 Qn
a7 asQs3 an
as] arge a8
as(] .5 Q9
o afs RESET
Vs azQy7 ¢
VSSt 8 Q1
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MMC 4020 MMC 40249 MMC 4040

LOGIC DIAGRAM

MMC 4020

3] Frz] FRFY  [Frc

o1 Q1 2 Q2 '¢3 Q6 . Catiech

o Qi @2 Q2f—53 (R}—FUW
R R R

‘S
BRI

MMC 940249

---—--—1

1

MMC 4040

Fo====="""
\ !

5 ail—{et an
1 1
R Loood R

G Q2 3¥ln tﬂ

a7



MMC 4020, MMC 4024, MMC 4040

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v Vo Iid | Voo T ow 25°C *GH ONIT
V) A2 WA | (V) min. | max. | min. | typ max. | min. | max.
I Quiescent G.H|0/ 5 5 5 004 5 150
current types|0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types|0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/ 5 <1 5 1495 4.95 495
voltage 0/10 <1 | 10 (985 9.95 9.95 Vv
0/15 <1 | 15 [14895 14.95 14.95
VoL  Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1]| 10 0.05 0.05 005| Vv
15/0 <1] 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1110 | 7 7 7 Vv
157135/ <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 15 15 1.5
voltage a/1 <1 ] 10 3 3 3 Vv
135/71.5| <1 15 4 4 4
lon Output G H|O/ 5 25 5 [-2 -1.6 [-32 —1.15
drive types |0/ 5 46 5 |-0.64 —0.51—1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |[-26 -09
0/15| 135 15 [-4.2 -34 (-68 -24 A
m,
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types|0/ S 4.6 5 |-0.582 —0.44|—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-26 -079
0/15| 135 15 |-36 -30 |-6.8 —-24
lou Output G H |0/ 5 04 5 | 064 051 1 0.36
sink types {0/10 05 10 | 1.6 1.3 | 26 0.9
current 0/15 1.5 15 | 4.2 34 | 68 24
mA
E.F |0/ 5 04 5 | 0.52 044| 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
s b Input G.Hlpg/18 18 +01 +10°5 £0.1 £1
leakage types Any
current EF input uA
'F 1o/15 15 +0.3 +105 +0.3 +1
types
c, Input
capacitance Any input 5 7.5 pF

* Teow = —55°C for G, H devices; —40°C for E, F devices.
* Trign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1” and “0” level is:

1

V min. withVgpp= 5V

2 V min. with Vpp =10V
2.5 V min. with Vgpg =15V
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MMC 4020 MMC 4024 MMC 4040

DYNAMIC ELECTRICAL CHARACTERISTICS

Ty = 25°C, C; = 50 pF, B, = 200 kohm, typical temperature coefficient for all Vpg = 0.3%/°C values, all
input rise and lé'all time = 20 ns)

TEST CONDITIONS VALUES
PARAMETER Vpp (V) min. J tp. l . UNIT

Input puise operation

tpLn,  Propagation delay time (@ to Q1 Out) 5 180 360
tpHL 10 80 160 ns
. 15 65 130

tpLn, Propagation delay time Qn to Gn+1 5 100 200

tpmL 10 40 80 ns
15 30 60

trin,  Transition time 5 100 200

Lo 10 50 100 ns
15 40 80

tw Minimum input pulse width 5 70 140
10 30 60 ns
15 20 40

t. ty Input rise and fall time 5
10 Unlimited us
15

fmax  Maximum input clock frequency 5 35 7
10 8 16 MHz
15 12 24

Reset operation

tpn.  Propagation delay time 5 140 280
10 60 120 ns
15 50 100

tw Minimum reset pulse width 5 100 200
10 40 80 ns
15 30 60

trem Reset removal time 5 175 350
10 75 150 ns
15 50 100

Detail of flip-flop stage

R 1 _
ffD—-m
—_ 7
1 ) ®
P a
[1]
1 j2 [_ _
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b oQ
7 ®
MASTER SECTION SLAVE SECTION
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MMC 4027

DUAL J- K MASTER SLAVE FLIP-FLOP

GENERAL DESCRIPTION

The MMC 4027 is a monolithic integrated circuit,
available In 16-lead dual in-line plastic or ceramic
package.

The MMC 4027 is a single monalithic chip integra-
ted circuit containing two identical complementary-
simmetry J-K master-slave flip-flops. Each flip-flop
has provisions for individual J, K, _Set, Reset and
Clock input signals. Buffered Q and G signals are pro-
vided as outputs. This input-output arrangement
provides for compatible operation with the MMC
401 3 dual D-type flip-fiop.

The MMC 4027 is useful in performing contral, re-
gister, and toggle functions. Logic levels present at
the J and K inputs along with internal self-steering
control the state of each flip-flop; changes in the flip-
flop state are synchronous with the positive-going
transition of the clock pulse. Set and reset functions
are independent of the clock and are initiated when a
high level signal is present at either the Set or Reset
Input.

FEATURES

® Set-Reset capability

® Static flip-flop operation-retains state indefinitely
with clock level either ,high" or ,low"

® Medium speed operation-16 MHz (typ.) clock tog-
gle rate at 10 V

® 100%o tested for quiescent current

APPLICATIONS

® Registers, counters, control circuits

ABSOLUTE MAXIMUM RATINGS

Vppo* Supply voltage: G and H types -0.5to 20 Vv
oo E and F types -0.5to ’ 18 \
V, Input voltage -05to Vpp+0.5 Vv
I DC input current (any one input) +10 mA
ot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 fC
E and F types -40to 85 °
Torg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Vv
op E and F types 3to 15 v
Vv, Imput voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
PRESENT STATE . NEXT STATE
CONNECTION DIAGRAM INPLTS  OUTPUT| CL OUTPUTS
a2 ] JIK|s/R| @ g|Q
a3 E 1/x|o|o 0 —/_ |10
cLock 2] x|olo|o| 1 —__|1]0
ReseT 20 o|x|olo| o —/ |o}|1
x|[1]0]0 1 - |0}
k2 0 x|x|ojo| x N ~NO CHANGE
iz x{x|1]o] x X 1|0
€12 [ X|[X|0]1 X X ofn
Vss q X|IX[1(1 X X 111




MMC 4027

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, I Vo ‘lllol Voo | Tiow 25°C Then  |UNIT
v W ;(”A] A2 min. | max. | min. | typ | max. | min. | max.
| Quiescent |G H|0/5 . 5 1 002| 1 30
current types (0/10 | 10 2 0.02 2 60
0/15 15 4 002| 4 120
0/20 20 20 0.04 | 20 600 JA
EFloss 5 4 0o2| 4 30
types [0/10 10 8 0o2| 8 60
0/15 15 16 0.02| 16 120
Vou  Output high 0/ 5 <1 5 |4.95 495 495
voltage 0/10 <110 |995 9.95 9.95 \Y;
0/15 <1 | 15 [14.95 14.95 14.95
VoL  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1110 0.05 0.05 005| Vv
15/0 <1118 0.05 | 0.05 0.05
Vin  Input high 05745, <1 5 | 35 35 35
voltage e <1l |7 ] 7 7 v
1157135/ <1 | 15 |11 11 11
Vi Input low 145/05|<1| 5 15 15 15
voltage I g/1 <1 10 3 3 3 Y,
;13.5/1.5 <1'15 4 4 4
low  Output GH|0/5 25 5 |-2 -16 |-32 —1.15| -
drive types |0/ 5 4.6 5 |-064 —0.51{—1 —0.36
current 0/10 8.5 10 |-1.6 -1.3 |—26 -0.9
0/15| 135 15 |-42 -34 |-68 -24 A
m
E.F|o/r5! 25 5 [-1.53 —1.36|—3.2 -1.1
types|0/ 5| 46 5 |-052 —0.44(—1 —0.36
0/10| 95 10 |-1.3 -1.1 |-2.6 -08
0/15| 135 15 |-36 | —3.0 |-68 -2.4
loL Output G.H|0O/ 5| 04 5 | 064 051] 1 0.36
sink types|0/10 05 10 | 1.6 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24
mA
E.F |0/ 5] 04 5 | 052 0.44] 1 0.36
types |0/10 05 10 | 1.3 11 | 26 08
0/15/ 15 15 | 36 30 | 68 24
i e Input G.Hlg/18 18 +0.1 +10°5] +0.1 +1
leakage types Any
current EF input “A
' 10/15 15 +0.3 +105 +0.3 +1
types
of Input .
capacitance Any input 5 75| pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.

* Twign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:
1 V min. with Vggp= 5V
2 V min. with Vpg = 10 V

2.5 V min. with Vggp = 15 V
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MMC a027

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta = 25°C, C_ = 50 pF, R = 200 k{), typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise
and fall times = 20 ns) :

TEST VALUES
VppV) Min. | Typ. | Max.
tpin  Propagation delay time Clock toor 5 150 | 300
tpHL Q outputs 10 65130 | ns
15 45 | 190
tpn,  Propagation delay time Set toQor 5 150 | 300
Reset to Q 10 65| 130
15 45| 90
tPHL Propagation delay time Set to Q or 5 200|400 | ns
Reset to Q 10 85 (170
15 60 | 120
ttye  Transition time 5 100 | 200
LT 10 50 | 100 ns
15 40 | 80
tw Pulse width Clock 5 140| 70
10 60| 30
15 40| 20
tw Pulse width Set or Reset 5 180 | 90 ns
10 80 | 40
15 50| 25
tes Clock input rise or fall time 5 15
ty 10 4 ns
15 -1
teetyp  Setup time Data 5 200 | 100
10 75| 35 ns
15 50| 25
fnax Maximum clock input Toggle mode 5 35 7
frequencys¢ 10 8 16 MHz
15 12| 24
3¢ Input t, ty= 5 ns.
LOGIC DIAGRAM
b (a8 a
CL o
5 h SUAVE . 204
6i%0) © |
16 16 %o
2 cL
&2 e b
TG
2
SET
79 © Do
(48 cL

CLOCK o i D ]
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MMC 4028

BCD-TO-DECIMAL DECODER

GENERAL DESCRIPTION

The MMC 4028 is a BCD-to-decimal or binary-to-
octal decoder. This device is a monolithic IC fabrica-
ted in standard Al-gate CMOS technology. MMC
4028 is available in 16-lead dual in line ceramic and
plastic package. The MMC 4028 consists of buffe-
ring on all four inputs decoding-logic gates, and 10
output buffers. A BCD code applied to the four in-
puts. A to D, results in a high level at the selected
one of ten decimal decoded outputs. High drive capa-
bility is provided at all outputs to enhance dc and
dynamic performance in high fan-out applications.

FEATURES

® High decoded output drive capability

® Medium speed operation

® ,Positive logic* inputs and outputs (decoded out-
puts go high on selection)

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -0.5to 20 i
E and F types -0.5to 18 \
V, Input voltage -0.5to Vpp+0.5 Vv
| DC input current (any one input) 10 mA
ﬁ'm Total power dissipation (per package) 200 mW
Dissipation per output transistor
for T = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types to 18 \
E and F types 3to 15 Y
Vv, Imput voltage Oto Voo \"
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

o N OV = ON &
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MMC 4028

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo Hol | Voo Thow 25°C ThicH UNIT
W w WA | VY e Tmax, | min, typ | max. | min. | max.
I Quiescent G.H|O/ 5 5 5 0.04 5 150
current types [0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.F |0/ 5 5 20 004 | 20 150|
types (0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/5 <1 5 [4.95 4.95 4.95
voltage 0/10 <1 | 10 |995 9.95 9.95 Vv
0/15 <1 15 [14.95 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 0.05| V
15/0 <1 | 15 0.05 0.05 0.05
Viu  Input high 05/45|<1| 5 | 35 35 35
voltage 1/9 <1)| 10 | 7 7 7 Y
1.5/135| <1 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage /1 <11} 10 3 3 3 Vv
135715/ <1 | 15 4 4 4
lon Output G, H|0O/ 5 25 5 |-2 -1.6 |-32 —1.15
drive types|0/ 5 4.6 5 |-064 —0.51|—1 —0.36
current 0/10 95 10 [—-1.6 —1.'3 —-2.6 —-0.9
0/15| 135 15 |—-4.2 -34 |—68 —-2.4 A
m,
E.F|0O/5 25 5 |-1.53 —1.36|—3.2 -1.1
types |0/ S 4.6 5 |-0.52 —0.44|—1 —0.36 o
0/10 95 10 |-1.3 -1.1 |-26 -0.9
0/15| 135 15 |-36 -3.0 |-6.8 -24
lou Output G, H|O/ 5 0.4 5 | 064 051] 1 0.36
sink types |0/10 05 10 | 16 13 | 26 09
current 0/15 15 15 | 4.2 34 | 68 24 A
m.
E.F |0/ 5 04 5 | 052 044 1 0.36
types (0/10 0.5 10 | 1.3 11 | 26 09
0/15 1.5 15 3.6 30 | 68 2.4
s b Input GHlg/1g 18 +0.1 +10°5] 0.1 +1
leakage types Any A
current : M
t
E.Fla/s| ™ 15 +0.3 +10°5| +0.3 +1
types
c Input
capacitance Any input 5 7.5 pF

- * Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1” and “0" level is:

1 V min. with Vgp= 5V
2 V min. with Vpp =10V

2.5 V min. with Vpp =15V




MMC 4028

DYNAMIC ELECTRICAL CHARACTERISTICS _ v v
(Ta = 25°C, C_ = 50 pF, R_ = 200 K, typical temperature coefficient for all Vg values is 0.3 %/°C all input rise
and fal' times= 20 ns)

VALUES
PARAMETER TEST CONDITIONS UM
Db min. typ. max.
torL Propagation 5 175 350
t delay time 10 80 160 ns
PLH (clock to out) 15 60 120
tin.  Transition ' 5 100 | 200
t1LH time 10 50 100 ns
15 40 80

LOGIC DIAGRAM

£

—p-| D>
D

f
:

— 4)7
v]
OO
5)9
TRUTH TABLE
DCBAIO1T?2 3 4567189
0O 0O0OO0O([1 0O 0O0ODOO0OO0DO0OO0OO
000170 1T00000O0OO0O0
0010001 000O0O0OBO0DO0
00110001 000O0O00O0
01 00/j000BOB1TO0OO0O0OO0DO0
0101|0000 01T00O00O0
011 0/0000001000
0171100000001 00
1. 000/ 00O O0O0O0O0T1TDO0
1 001/0000O00O0O0O01
1017 0/0000000O0O00O0
10117000 0000O0O00O0
171 00|00 00O0O0O0O0O0CO0OO
171010 000000O0O00O0
17171 0/0000000O0O00O0
17171710 000000O0O00O0
WHERE 1 = HIGH-LEVEL
0= LOW LEVEL




MMC 4029

PRESETTABLE UP/DOWN COUNTER
BINARY OR BCD-DECADE

GENERAL DESCRIPTION

The MMC 4029 is a monolithic integrated circuit,
available in 16-lead dual in-line plastic or ceramic
package.

The MMC 4029 consists of a four-stage binary or
BCD-decade up/down counter with provisions for
look-ahead carry in both counting modes.The inputs
consist of a single CLOCK, CARRY—IN (CLOCK
ENABLE), BINARY/DECADE, UP/DOWN, PRESET

ENABLE signals. Q1, G2, 33, G4 and a CARRY OUT
signal are provided as outputs. A high PRESET ENA-
BLE signal allows information on the JAM INPUTS to
preset the counter to any state asynchronously

with the clock. A low on each JAM line, when the
PRESET—ENABLE signal is high, resets the counter
to it's zero count. The counter is advanced one
count at the positive transition of the clock when the
CARRY—IN or PRESET ENABLE signals arehigh.
Advancement is inhibited when the CARRY—IN or
PRESET ENABLE signals are high. The CARRY—
ouT signal is normally high and goes low when the
counter reaches its maximum count in the UP mode
or the minimum count in the DOWN mode provided

the CARRY—IN signal is low. The CARRY—IN signal
in the low state can thus be considered a CLOCK

ENABLE. The CARRY—IN terminal must be conec-
ted to Vgg when not in use. Binarv counting is ac-
comphlshed when the BINARY/DECADE input is high:
the counter counts in the decade mode when the
BINARY/DECADE input is low.

Multiple packages can be conected in either a paral-
lel-clocking or a ripple-clocking arrangement as

shown in cascading counter packages. Parallel cloc-
king provides synchronous control and hence faster
response from all counting outputs. Ripple-clocking
allows for longer clock input rise and fall times.

FEATURES

® Medium speed operatlon—-B MHz (typ) at C_ =
50 pF and Vpp =10V

® Multi- package par‘aﬁel clocking for synchronous
high speed output response or ripple clocking for
slow clock input rise and fall times

® "PRESET ENABLE" and individual “JAM* inputs
provided

@ Binary or decade up/down counting

® BCD outputs in decade mode

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05to 20 Vv
E and F types -05 to 18 \)
V, Input voltage -05to Vppt0.5 \
| DC input current (any one input) 10 mA
ﬁm Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T4 = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 \
oo E and F types 3to 15 Vv
Vv, Imput voltage Oto Vpo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

PRESET ENABLE (]
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MMC 40298

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER \ Vo ol | Voo Tiow 25°C ThigH UNIT
W V) WA | min. | max. | min. | typ | max. | min. | max.
I Quiescent G.H|0/ S 5 5 004 5 150
current types{0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0s/20 20 100 0.08 | 100 3000 WA
E.F |0/ 5 5 20 004 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vou  Output high 0/ 5 <1 5 [4.95 495 4.95
voltage 0/10 <1 10 {9.95 9.95 995 Vv
0/15 <1 15 [14.95 14.95 14.95
Vor  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| V
1570 <1 15 0.05 0.05 0.05
Vin Input high 05745 | <1 51| 35 35 35
voltage 1/8 <1 10 | 7 7 7 \
157135/ <1 | 15 |1 1 1M
Vi Input low 45/05 | <1 S 1.5 1.5 15
voltage 9/1 <1 10 3 3 3 vV
135/71.5| <1 15 4 4 4
lon Output G H|0/S 25 5 |-2 -1.6 |-32 —1.15
drive types 0/ 5 46 5 |-0.64 —0.51—1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |—-26 -0.9
0/15| 135 15 [—-4.2 -34 68 —-2.4 A
m
E.F |0/ 5 2.5 5. [-1.53 —1.36|—3.2 -1.1
types |0/ 5 46 5 052 —0.44|—1 —0.36
0/10 95 10 [-1.3 -1.1 |—26 -0.9
0/15| 135 15 |-3.6 -3.0 |68 —-24
loL Output G H|O/ 5 04 5 | 0.64 051 1 0.36
sink types [0/10 05 10 | 16 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044| 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
hes o Input G.Hlg/g 18 +0.1 +10°5| +01 +1
leakage types Any
current EF input KA
" 10715 15 +0.3 +105|+0.3 +1
types
C Input
capacitance Any input 5 75 pF

* T.ow = —55°C for G, H devices; —40°C for E, F devices.

* Trign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1"* and “0" level is:

1 V min. with Vgpgp= 5V
2 V min. with Vpp =10V
25V min. with Vpg= 15 V
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MMC 4029

DYNAMIC ELECTRICAL CHARACTERISTICS

(T = 25°C, C_ = 50 pF, R_ = 200 kQ, typical temperature coefficient for all Vpg = 0.3%/°C, all input rise and

fall times= 20 ns)

VALUES
PARAMETER TEST [\Z/ONR/I)TIONS UNIT
DD min. I typ. | max.
Clocked operation
topm. Propagation delay time (@ outputs) 5 250 | 500
t 10 120 | 240
PHL 15 80 | 180
ns
toLH. Propagation delay time (Carry Output) 5 280 | 560
ETHL 10 130 | 260
15 95 | 190
tTLH, Transition time (@ outputs, carry output) 5 100 | 200
CrhL 10 50 | 100 | ns
15 40| 80
tw, Minimum clock pulse width 5 90 | 180
10 45 80 | ns
15 30| 60
L.t Clock rise and fall time 5 15
10 15| uws
15 15
tsetup?€3¢ Minimum setup time (Carry input) 5 30| 60
10 10| 20
15 6 12
ns
teerwp  Minimum setup time (B/D or U/D) 5 170 | 340
10 70 | 140
15 50 | 100
fnax Maximum clock input frequency 5 2 4
10 2 8 MHz
15 55 11
Preset enable
ETHL Propagation delay time (@ outputs) 5 235 | 470
tTLH 10 100 | 200
15 80 | 160
ns
teHL, Propagation delay time (Carry Output) 5 320 | 640
toLH 10 145 | 290
15 105 | 210
tw Minimum Preset enable fpulse width) 5 65 [ 130
10 35| 70| ns
15 25| 50
tremsts:  Minimum preset enable (removal time) 5 100 | 200
10 551110 | ns
15 40| 80
Carry input
tPHL Propagation delay time (Carry output) 5 170 | 340
tpiH 10 701140 | ns
15 50 | 100
toerup e iest
Minimum setup time (Carry input) 5 25 50
10 15| 30| NS
15 12| 25




MMC 4029

VALUES
PARAMETER TEST SONP\};'IQN,S . UNIT
Do min. | typ. | max.
Lholg < 3e3¢
o Minimum hold time (Carry input) 5 100 | 200
10 35| 70 (|"s
15 30| 60

3¢ If more than one unit is cascaded in the parallel clocked application, t. should be made less than or
equal to the sum of the fixed propagation delay at 15 pF and the transition time of the carry output
driving stage for the estimated capacitive load.

+3+ From Up /Down, Binary/Decade, Carry In preset Enable Control Inputs to Clock Edge.

3¢3¢ From Carry In to Clock Edge.

L
Ay

LOGIC DIAGRAM

Jb

I 2 ’ §3
TL 212 13

BNARY/ g o

DECADE °
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clm e 1 2 54 TE4 G .
' a ’
) o @ CRRY
F/ F F/F3 FFb [o3)4
cL , o <A C
L
UPIOOWN o] 1 _,_:
(WK 1
a1 % 2
Q2 &

TRUTH TABLES

CLOCK | TE | PE | J | G | @ CONTROL INPUT tg\%‘f ACTION
X x| ol ol o]
— — BIN/DEC 1 | BINARY COUNT
L o1 [ x|d@]a B/D) 0O | DECADE COUNT
X x | o[ 1 1 | o
_ UP/DOWN 1 | UPCOUNT
g 1 1| x | @ [@nc L/D) 0 |DOWN COUNT
J | X r | x]|6 [8BN PRESETENABLE | 1 |JAMIN
—— (PE) 0 |NOJAM
X = don’t care
_ NO COUNTER ADVANCE
CARRY IN (€D 1 | AT POSITIVE CLOCK
(CLOCK ENABLE) TRANSITION COUNTER
3 | ADVANCE AT POSITIVE
CLOCK TRANSITION




inielelelelct reliea e 4030

QUAD EXCLUSIVE-OR GATE

GENERAL DESCRIPTION FEATURES

The MMC 4030 is a monolithic integrated circuit, ® MEDIUM-SPEED OPERATION-tpy = tpy = 65 ns
ava:able in 14-lead dual in-line plastic or ceramic (TYP) AT C_ = 50 pF and Vpg—Vgg = 10 V
package. :

The MMC 4030 consists of four independent Exclu- @ LOW OUTPUT IMPEDANCE: 500 0 (TYP) AT
sive-OR gates integrated on a single monalithic sili- Vpp—Vss= 10V

con chip. All inputs and outputs are protected

against electrostatic effects. APPLICATIONS

® Even and odd-parity generators amd checkers
® Logical comparators

® Adders/substractors

® General logic functions

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types -0.5to 20 \)
oo Y VORA9E B And F types .05 to 18 v
V, Input voltage -05 to Vppt0.5 \%
] DC input current (any one input) +10 mA
#’m Total power dissipation (per package) 200 mwW

Dissipation per output transistor
for T, = full package-temperature range 100 mwW

Ta Operating

temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tseg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vpo* Supply voltage: G and H types 3to 18 Y

E and F types 3to 15 \

V, Imput voltage Oto Voo Y
Ta Operating

temperature : G and H types -55to 125 °C

E and F types -40 to 85 °C

CONNECTION DIAGRAM

FUNCTIONAL DIAGRAM o
TRUTH TABLE

g—L o One of four identical gates
= Dn i
3= mac A B J
—b M
£ s 0 0 0 0
p—4 __.-) 3 ¢ 1 0 1
Vs 1 1 0
J=A®B L=E®F Where ,1" = High level
K=(®D M=G®H .0" = Low level




MMC 4030

STATIC ELECTRICALCHARACTERISTICS
(bver recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo 1ol | Voo Tow 25°C ThigH UNIT
Vi M WA | ) M Tmax. | min. typ | max. | min. | max.
I Quiescent G H|O/ 5| 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 uA
E.F |O/ S 5 4 0.02 4 30
types [0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Von  Output high 0/ 5 <1 5 |4.95 4.95 4.95
voltage 0/10 <11] 10 | 995 995 9.95 \
0/15 <1 | 15 |14.95 14.95 14.95
VoL  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 1| 10 0.05 0.05 005 V
15/0 <1] 15 0.05 0.05 0.05
ViH Input high 05745 | <1 5 | 35 35 3.5
voltage 1/9 <1 10 | 7 7 7 \
1.5/135| <1 15 (11 1 1
Vi Input low 45/05 | <1 5 1.5 15 15
voltage 9/1 <1 10 3 3 3 \
135715/ <1 | 15 4 4 4
loH Output G H|O/5 25 5 |-2 -1.6 |—-3.2 —-1.15
drive types|0/ 5 46 5 |-064 —0.51|—1 —0.36
current 0/10 9.5 10 [-1.6 -1.3 |-2.6 -0.9
0/15| 135 15 |—-4.2 —-34 |—-6.8 —-2.4 A
m
E,F [0/ 5 25 5 |-1.83 —1.36|—3.2 -1.1
types|0/ 5 4.6 5 |-052 —0.44|-1 —0.36
0/10 95 10 [-1.3 -1.1 |-2.6 -09
0/15| 135 15 |-36 -3.0 |-6.8 —-24
loL QOutput G H|O/ 5 04 5 | 064 051 1 0.36
sink types [0/10 05 10 | 16 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ S 04 5 | 052 044( 1 0.36
types (0/10 05 10 | 1.3 11 | 26 09
0/15 15 15 | 36 30 | 68 24
s b Anput GHlg/1g 18 +0.1 4105 £0.1 +1
leakage types Any A
current ; K
E.F los1s| "™ 15 +0.3 +10°5| +0.3 +1
types
c Input
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0” level is:

1V min. with Vpg= 5V

2V min. with Vgg = 10 V
2.5 V min. with VDD =15V
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MMC 4030

DYNAMIC ELECTRICAL CHARACTERISTICS

(T, =25 C. C_= 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vpg = 0.3%/°C values, all input

rise and fall time = 20 ns).

TEST CONDITIONS VALUES
PARAMETER UNIT
Vpp (V) min typ max
tpin  Propagation delay time 5 140 280
tPHL 10 65 130 ns
15 50 100
tyin  Transition time 5 100 200
|2 T8 10 50 100 ns
15 40 80
TYPICAL APPLICATIONS
Even-parity-bit generator Even-parity checker
f (¥3/4 x MMC 4030) 1 (2 x MMC 4030)
3 0t TRUE TRANSMISSION
& "12FALSE TRANSMISSION
8 BIT
S WorD |
6

Odd-parity-bit generator
(2 x MMC 4030

8 BIT
“I':Vgp

8 BIT

—

EVEN PARITY BIT

Odd-parity checker
(2 x MMC 4030)

“1'= TRUE TRANSMISSION
"02 FALSE TRANSMISSION

000 PARITY BIT




MMC 4030

8-bit comparator

8-bit two's complement adder-substractor

MMC Y Y2 Y3 YaMMC Y5 ¥ Y Y8 Y Y3 Y%, YS Y Y7  Y8=SIGN
4030 2] )3 4030 X T s BIT
r 4030 [ ! -
r 1
' 1 ! U :
' 1 ] ~ !
[} H L []
[N ' [ ]
bl b bl daafead
X1 X2 | X3 | X& X5 | X6 | X7 | X8=SIGN
) [ | | | BIT
A B A2 B2 A3 B3 ALBA| N B A2 B2 A3 B3 Ab B
-1 MMC 4008 COp—ja1  MMC 4008 o
2=1 WHEN INPUT WORD X1....X8=Y1....Y8 (&% 14 mmc LLCARRY IN)_(CARRY OUT)]  [(CARRY IN) _(CARRY QUT)
Z=0 WHEN INPUT WORD X1.....X8 DIFFE %5 Won I | |
FROM INPUT WORD Yl.....Y8 IN AT
LEAST ONE POSITION 1/6 MMC [ )} pY4 3 S4 S5 S ST S8e
4Lon “0'=ADD W =LEAST SIGNIFICANT BIT
z "1"=SUBSTRACT @=MOST SIGNIFICANT BIT (SIGN.BIT)
TABLE 1
Two's complement numbers and their equivalent decimal values
Xs X5 Xs Xs Xa X5 Xz X, Xg X5 Xg Xs Xa X3 Xo X
0 0 0 0 0 0 0 0= 0|1 1 1 1 1 1 1 1=-1
0 0 0 0 0 0 0 1= 1 1 1 1 1 1 1 1 0=- 2
0 0 0 0 0 0 1 0= 2|1 1 1 1 1 1 0 1=- 3
0 0 0 0 0 0 1 1= 311 1 1 1 1 0 1 1=—- 4
0 1 1 1 1 1 1 0=126| 1 0 0 0 0 0 0 1=-127
0 1 1 1 4 1 1 1 =127 | 1 0 0 0 0 0 0 0=-128
The two's complement adder-substractor can add or substract any two of the numbers in TABLE 1.
Fpr example b , SISI#
- |
SYoaiiiiey #
— 11 17 1 -
-5 X -~ =2 X
s blaooogre g v oo0coton -
Cl 0 Cl
sof1lr111101 =-3 slojooooo =3
co Cco




MMC 4031

64-STAGE STATIC SHIFT REGISTER

GENERAL DESCRIPTION

The MMC 4031 is a static shift register that con-
tains 64 D-type, master-slave flip-flop stages and
one stage which is a D-type master flip-flop.

The MMC 4031 is a monolithic integrated circuit,
fabricated in standard Al-gate CMOS technology. It is
available in 16-lead dual in-line plastic and ceramic
package.

The logic level present at the DATA input of MMC
4031 is transferred into the first stage and shifted
one stage at each positive-going clock transition.
The MMC 4031 has a MODE CONTROL input that
when in the high state, allows operation in the recir-
culating mode. The MODE CONTROL input can also
be used to select between two separate data sour-
ces. A delayed clock output (CLp) is provided that
enables cascading register packages while allowing
reduced clock drive fan-out and transition-time re-
quirements. A third cascading option makes use of
the @ output from the 1/2 stage, which is available on
the next negative-going transition of the clock after
the Q output occurs.This delayed output I1s used with
clocks having slow rise and fall times.

FEATURES

® Fully static operation: dc to 16 MHz, VpgVgs= 15V
@ Standard TTL drive capability on Q output
® Three cascading modes:
-- direct clocking for high-speed operation
-- delayed clocking for reduced clock drive requi-
rements
-- additional 1/2 stage for slow clocks
@ Recirculation capability

ABSOLUTE MAXIMUM RATINGS

Vopo* Supply voltage: G and H types 5to 20 Vv
E and F types -0.5to 18 \
V, Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) +10 mA
Ij-’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T, = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Teeg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types t 18 \)
eo * Eand F types 3to 15 \Y)
Vv, Input voltage to Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM
RECIRCULATIONE 1




MMCA4031

LOGIC DIAGRAMAND TRUTH TABLES

L

63 identical stages

INPUT CONTROL
CIRCUIT
DATA |RECIRC. | moDE | BT INTO
1 X 0 1
0 X 0 0
X 1 1 1
X 0 1 0
1= ggﬁ\j T"(E:\,/A';::;Léo = LOW LEVEL,
OUTPUT FROM G’ (PIN 5) TYPICAL STAGE
Data + 64 CL Data + 64.5 Data CL Data + 1
0 \_ 0 0 e 0
1 L 1 1 e 1
X /S NC X ~— NC

1 = HIGH LEVEL, O = LOW LEVEL,
X = DON'T CARE, NC = NO CHANGE

1 = HIGH LEVEL, O = LOW LEVEL,
X = DON'T CARE, NC = NO CHANGE




MMCA031

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER (v. Vo [llal [Voo | Tiow 25°C Thon | it
VI V) WA | (V) min. {max. { min. | typ [ max. | min. | max.
I Quiescent G.H|0O/ 5 5 5 0.04 5 150
current types (0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.F |0/ 5 5 20 004 | 20 150
types |0/10 A0 40 004 | 40 300
0/15 15 80 0.04 80 600
Vou  Output high 0/5 <1| 5 [as5 4.95 4.95
voltage 0/10 <1 |10 [995 9.95 9.95 v
0/15 <1 15 [14.95 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005 v
1570 -1 15 005 005 005
Vi Input high 05/45<1] 5 | 35 35 35
voltage 1/9 <1 10 7 7 7 Vv
1.5/135| <1 15 {11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 Vv
135715 <1 15 4 4 4
lon Output G.H|{O/ 5 25 5 |-2 -1.6 -3.2 -1.15
source types 0/ 5 4.6 5 |-0.64 -0.51 -1 -0.36
current 0/10 95 10 |-1.6 -1.3 | -26 -09
(source) 0/15| 135 15 |-4.2 -34 | -68 -24
Q.48.aQ mA
CL E.F |0/ 5 25 5 {-1.53 -1.36| -3.2 -11
0 types|0/ 5| 46 5 |-052 -0.44| -1 -0.36
0/10 9.5 10 |-1.3 -1.1 -2.6 -0.9
0715 135 15 |-36 -30 -6.8 -2.4
o, Output sink G.H|O/ 5] 04 5 | 2.56 204] 4 1.44
current types |0/10 05 10 | 64 52 |104 36
Q 0/15 15 15 (16.8 136 |27.2 9.6 mA
E.F |0/ 5 04 5 | 2.08 1.74( 4 1.43
types [0/10 05 10 | 5.01 442|104 3.74
0/15 1.5 15 (136 11.56|27.2 9.52
lo Output sink | G H |0/ 5| 04 5 | 064 051] 1 0.36
current types |0/10 0.5 10 | 1.6 13 | 26 083
daq 0/15 1.5 15 | 4.2 34 | 68 24 mA
Clp E.F ([O/ 5 04 5 0.52 044] 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 36 30| 68 24
s b Input G.Hlg/18 18 +01 +105{ +0.1 +1
leakage types Any A
current : M
E.Flg/1s| "MPU 15 +0.3 +105+0.3 +1
types




MMC4031

TEST CONDITIONS VALUES
PARAMETER Vv, Vg Iigl | Voo Tlow 25°C TrigH UNIT
W W WA | (V) min. | max.| min. | typ | max. | min.| max.
of Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

The Noise Margin for both “1" and “0” level is:

* Thign = +125°C for G, H devices; +85°C for E, F devices. 1 Vmin. withVpp= 5V
2 V min. with Vpp = 10 V
2.5 V min. with Vpp = 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS oo
(Ta = 25°C, C_ = 50 pF, R = 200 k, typical temperature coefficient for all Vpg values is 0.3%/°C, all input
rise and.fall times= 20 ns)
VALUES
PARAMETER TEST EIIONPVIITIONS UNIT
oo min. | typ. | max.
tpH. tery  Propagation delay time: 5 250 | 500
tpLH Clock to Q, 10 110 {220 | ns
Clock to Q 15 90 | 180
tprL. tpun  Propagation delay time: 5 190 | 380
tpHL Clock to @ 10 80 | 160 | ns
Clock to Q 15 65 | 130
Clock to ClLp 5 100 | 200
10 50 | 100 | ns
15 40 | 80
tTHL Transition time 5 100 | 200
tTLH (any output, except Q tyy) 10 50 (100 | ns
15 40 | 80
tTHL Q 5 50 | 100
10 25 50 | ns
15 20| 40
tsetyp  Data setup time 5 30| 60
10 15| 30| ns
15 10| 20
thold: Data hold time 5 30| 60
10 15| 30| ns
15 10| 20
tw. Clock pulse width 5 120 | 240
10 50 | 100 | ns
15 40 | 80
tmax Maximum clock input frequency** 5 2 4
10 5 10 MHz
15 6 12
t. tg3t Clock input rise or fall time 5 1000
10 1000| gps
15 200

* If more than one unit is cascaded in the parallel clocked application, t.CL should be made less than or
equal to the sum of the propagation delay at 50 pF and the transition time of the output driving stage.

** Maximum clock frequency for cascaded units;

a) Using delayed clock feature in r;acirculation mode:

fmen( -

where n=number of packages.

(n—1) CLpprop. delay+Q prop. delay+set-up t:nng

foax =

b) Not using delayed clock:

1

propagation delay+set-up time

67



M mendlcdioncea

MMC 4035

4-STAGE PARALLEL IN/PARALLEL OUT SHIFT

REGISTER

GENERAL DESCRIPTION

The MMC 4035 (G and H types) and MMC 4035 (E
and F types) are monoalithic integrated circuit, availa-
ble in 16-lead dual in-line plastic or ceramic package
The. MMC 4035 integrated « circuit is a four-
stage clocked signal serial register with provision for
synchronous PARALLEL inputs to eagh stage and
SERIAL inputs to the first stage via JK logic. Regis-
ter stages 2, 3, and 4 are coupled in a serial D flip-
flop configuration when the register is in the serial
mode (PARALLEL/SERIAL control low). Parallel entry
into each register stage is permitted when the PA-
RALLEL/SERIAL contral is high. In the parallel or se-
rial mode information is transfered on positive clock
transition. When the TRUE/COMPLEMENT control
is high, the true contents of the register are available
at the output terminals. When the TRUE/COMPLE-
MENT control is low, the outputs are the comple-
ments of the data in the register. The TRUE/COM-
PLEMENT control functions asynchronously with

respect to the CLOCK signal. JK input logic is provi-

ded on the first stage SERIAL input to minmize
logic requirements particulary in counting and sequ-
ence-generation applications. With JK inputs connec-
ted together, the first stage becomes a D flip-flop.
An asynchronous common RESET is also provided.

FEATURES

® 4-stage clocked shift operation
[ Synchronous parallel entry on all 4 stages

® JK inputs on first stage

® Asynchronous TRUE/COMPLEMENT control an all
outputs ]

® Static flip-flop operation; master-slave configura-
tion

@ Buffered inputs and outputs

® High speed 12 MHz (typ.) at Vpp= 10 V.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -05to 20 Vv
oo E and F types 05 to 18 v
Vv, Input voltage -0.5to Vppt0.5 Vi
| DC input current (any one input) £10 mA
ﬁmt Total power dissipation (per package) 200 mW
Dissipation per output transistor
for T4 = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Vv
E and F types 3 to 15 Vv
V, nput voltage Oto Voo VvV
Ta Operating
temperature : G and H types -55to 125 °C
-40to 85 °C

E and F types

CONNECTION DIAGRAM

/@
TRUE/COMP ]




MMC 4035

FUNCTIONAL DIAGRAM

TRUTH TABLE

PARALLEL N
FIRST STAGE
1| i la b 1 (INPUTS) ,(OUTPUTS)
CLOCK n-1 )
9 0 ul
b gJ__n - (o) J Tk TR Jop Qn
SR ii’ ; —/ Jo|x[o] o 0
_6— MMC 40 = ! X 0 0 !
W= -stace ResTER = | xfo]of 0
7 7 T
ps—1 —— T 1ol olan [Gnr TRGEEE |
Tre—24 — | x[1[o] 1
RESET N X | X] 0 |Qn1 Qnp-1
Vop=1 1 I 15| % 13 X X I x| 1 X 0
Vs =8 o 0207 030 04/Th
— o —
TIC oUT
STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER v, Vo [llol | Voo | Tow 25°C Ther | it
32 A2 WA | V) e T max, | min, typ | max. | min. | max.
I GQuiescent G H |0/ 5 5 5 0.04 5 150
current types |0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E,F [0/ 5 S5 20 004 | 20 150
types [0/10 10 40 0.04 | 40 300
0/15 15 80 0.04| 80 600
Vou  Output high 0/5 <1] 5 |ag5 495 495 }
voltage 0/10 <1 10 19.95 995 995 \}
0/15 <1 15 [14.95 14.95 14.95
Vo  Output low 5 /0 <1] 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| V
15/0 <1 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 35 35 35
voltage 1/9 <1 10 7 7 7 \
1.5/135| <1 15 |11 1 11
Vi Input low 45705 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 Vv
135/1.5| <1 15 4 4 4
lon  Output G.H|o/5| 25 5 |-2 -1.6 [-32 1.15
drive types |0/ S 4.6 5 [-0.64 —0.51(—1 —0.36
current 0/10 9.5 10 {—1.6 -1.3 |-26 -09
0/15| 135 15 |-4.2 —-34 |-6.8 -24
mA
E.F [0/ 5 2.5 5 |-1.53 —1.36|—3.2 —-1.1
types|0/ 5 46 5 |-0.52 —0.44)—-1 —0.36
0/10 9.5 10 |—-1.3 -1.1 |—-26 -0.9
0/15| 135 15 |-3.6 -3.0 (—6.8 -24




MMC 4035

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V) Vo ||0| Voo TT.OW 25°C T:IIGH
W v e | v o : : UNIT
M min. max. min. typ max. min. max.
lot Output G.H|0/ 5| 04 5 | 064 051] 1 0.36
sink types |0/10 05 10 1.6 13 | 26 09
current 0/15| 15 15 | 42 34 | 68 24 A
m,
E.F|O0/ 5| 04 5 | 052 0.44| 1 0.36
types|0/10| 05 10 | 1.3 11 | 26 09
0/15| 15 15 | 36 30 | 68 24
il Input G.Hlo/18 18 +0.1 +10°5| +0.1 +1
leakage types Any
current EF input KA
" 10/15 15 +0.3 +105 +0.3 +1
types
of Input
capacitance Any input 5 7.5 pF

* Trow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

.

1V min. with Vgg= 5V
2 V min. with Vpg = 10 V
25 V min. with Vpp= 15V

DYNAMIC ELECTRICAL CHARACTERISTICS
(T, = 25°C, C_ = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vg = 0.3%/°C values, all input rise

and fall time = 20 ns)

VALUES
PARAMETER TEST [\:/DDNR/I;I-IONS - Unit
D min. | typ. | max.
Clocked operation
ten.  Propagation delay time 5 250 | 500
CpHL 10 100 ( 200 | ns
15 . 75 | 150
ns
CTHL Transition time 5 100 | 200
1313 10 50| 100 | ns
15 40| 80
foL Maximum clock input frequency 5 2 4
10 6 12 MHz
15 8 16
tw Clock pulse width 5 100 | 200
10 45| 90| ns
15 30| 60
t. ts Clock input rise or fall time S5 15
10 15 us
15 15
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MMC 4035

VALUES
PARAMETER TEST SSQ'R}J'ONS Unit

min. | typ. { max.

teerp  Data setup time J/K lines 5 110 | 220
10 40| 80| ns

15 30| 60

tsetwp  Data setup time Parallel-In-Lines 5 70 | 140
10 25| 50| ns

15 20| 40

Reset operation

teLH Propagation delay time 5 8 230 | 460

tpHL 10 100 | 200 | ns
15 80 | 160

tw Reset pulse width 5 125 | 250
10 551110 | ns
15 40| 40

LOGIC DIAGRAM

Pa P g P g
R R R
= af- L o
= I T
P P
T T T T
oMp s “ 5
P/S= 0= SERIAL MODE B oA @@z PEDE] 04/

T/IC=1=TRUE O

[=]]
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MMC 4035

TYPICAL APPLICATIONS

Binary — to — BCD converter

PrS PH P12 PI3 PH4
CLOCK®- 0CK
CARRY o 4035
Voo —— jc UNTS  REGETER TENS REGISTER
RESET © o_Q@ B G 9192 03 G
5] % 13 11 w] 53
o —) BCD
INTS TENS
our’
J our
CARRY
PIS  BCD UNITS P'S Bco TENS FORWARD TO NEXT
(BIDEC LOGIC) (BIDEC  LOGIC) ™ DECADE
-
T0 UNITS .BLZ_I T0 TENS ‘21_2_121:2 I
REGISTER| ~p}. REGISTER] ~p1
BIDEC logic Double sequence generator
@ a2 a3 Qe Voo :
el
os P14 PI-2 P13 Pl
T
_ C{EOCK MMC 4035
PIS {_( 4-STAGE REGISTER
RCRRD R o o Qb
1 s m )
Y -0 P2
PI3
AL
‘ |1/2 12
“D— \94 4012 4002
pr¥
—:D——<>—° PH controL}
1 12 12
4002 4012 4030

12 403
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MMC 4041

QUAD TRUE/COMPLEMENT BJFFER

GENERAL DESCRIPTION

The MMC 4041 is a monalitic integrated circuit pro-
cessed in standard Al-gate CMOS technology. The
MMC 4041 contains four true/complement buffers
consisting of n-and p-channel units having low chan
nel resistance and high current (sourcing and sin-
king) capability. The MMC 4041 is intended for use
as a buffer, line driver, or CMOS-to-TTL driver. It can
be used as an ultra-low power resistor-network dri-
ver for A/D and D/A conversion, as a transmission-line
driver, and in other applications where high noise im-
munity and low-power dissipation are primary design
requirements.

FEATURES

® Balanced sink and source current; approximately 4
times standard ,B" drive
@ Equalized delay to true and complement outputs

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -0.5to 20 \Y
E and F types -0.5to 18 \}
Vv, Input voltage -05to  Vppt05 Vv
| DC input current (any one input) *10 mA
ism Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Terg Storage temperature ’ -65 to 150 vC
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3 to 18 \
E and F types 3to 15 \
Vv, Input voltage Oto Voo \Y
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

FUNCTIONAL DIAGRAM
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MMC 40491

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo |llol [Voo| Tiow 25°C Thee |UNIT
v A2 WA | V) Py | max. | min. | typ | max. | min. | max.
I Quiescent G.H|0/5 5 ! 002! 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 002| 4 120
0/20 20 20 004 | 20 ! 600 | n
EF|o/5 5 4 002| 4 | 30
types [0/10 10 8 002, 8 ! 80
0/15 15 16 0oz | 18 ; 120
Vo  Output high 0/ 5 <1| 5 |ass 4.95 ! ' 4.95
voltage 0/10 <1 |10 985 9.95 ! \ 9.95 Vv
0/15 <1 15 [1495 14.95 | 1495
Voo  Output low 5 /0 <1] 5 0.05 1005 ! 0.05
voltage 10/0 <11 10 0.05 0.05 i 005 Vv
15/0 <115 0.05 0.05 005
Ve Input high 05/45|<1| 5| 4 4 4
voltage 1/9 <1 10 8 8 8 \
15/135| <1 | 15 |12 12 13
m Input low 45/05| <1 5 1 1.5 1.5
voltage a/1 | <1 10 2 3 3 Vv
135/15| <1 | 15 25 4 4
low Output drive GH|o/5| 25 5 (-84 64128 46
current types|0/ S 46 5 [-21 -16| -32 -1.2
0/10| 95 10 |-6.25 5 |-10 35
0/15| 135 15 |-24 19 |-38 13 A
EF|lo/s5| 25 5 |68 5.44[-128 -4.08
types|0/ 5| 46 5 |17 -1.36| -32 -1.02
0/10[ 95 10 [-5.31 -4.25|-10 318
0/15| 135 15 |-20.18 16.19-38 121
lo. Output sink G.H|0o/5| 04 5 | 21 16 | 32 1.2
current types[0/10 05 10 | 625 5 10 35
0/15| 15 15 |24 19 |38 13 A
EF|o/s5| o4 5 [ 17 1.36] 32 1.02
types|0/10| 05 10 | 5.3 42510 318
0/15| 15 15 |2018 16.15{38 12.11
|
hie i Input G.Hlg/g 18 +0.1 110 9] +0.1 +1
leakage types Any A
current : K
t
EFlg/s| "™ 15 +03 +10 5| +0.3 +1
types
C, Input
capacitance Any input 5 7.5 ! pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Tyign = +125°C for G, H devices; +85¢°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1V min. withVgg= 5V

2 V min. with Vpg =10 V
25 V min. with Vgp= 15 V
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MMC 4041

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta= 25°C, C_ = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vg values is 0.3%/°C, all input
rise and fall times = 20 ns)

10N VALUE
PARAMETER TEST CONDITIONS ‘ UES UNIT
VDD(V) min. typ. max.
tpw Propagation delay time 5 60 120
tpHL 10 35 70 ns
15 25 50
tty  Transition time 5 40 80
LrHL 10 20 40 ns
15 15 30
SCHEMATIC DIAGRAM
Voo Voo Voo

ot H
— |

_{ i F_‘. }_, COMPLEMENT
OUTPUT
30
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QUAD CLOCKED ,,D* LATCH

GENERAL DESCRIPTION FEATURES

The MMC 4042 is a monolithic integrated circuit, @ Medium-speed operation
available in 16-lead dual in-line plastic package. The @ Fully static operation
MMC 4042 containsfour latch circuits, each strobed @ Low power TTL compatible
by a common clock. Complementary buffered out- @ Common CLOCK

puts are available from each circuit. @ Buffered inputs and outputs
Information present at the data input is transterred

to outputs Q and @ during the CLOCK level which is

programmed by the POLARITY input. For POLARITY

= 0 the transfer occurs during the | CLOCK level.

The outputs follow the data input providing the

CLOCK and POLARITY levels defined above are pre-

sent. When a CLOCK transition occurs (positive for

POLARITY = O and negative for POLARITY =4 the in-

formation ‘present at the input during the CLOCK

transition is retained at the outputs until an opposite

CLOCK transition occurs.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -05to 20 \)
E and F types -0.5to 18 VvV
V, Input voltage -0.5to Vppt0.5 Vv
:5 DC input current (any one input) +10 mA
ot Total power dissipation (per package) 200 mw

Dissipation per output transistor
for Ta = full package-temperature range 100 mW

Ta Operating

temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tseg Storage temperature -65to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vpo* Supply voltage: G and H types 3to 18 Vv

E and F types 3to 15 \

Vv, Input voltage Oto Voo Vv
Ta Operating

temperature : G and H types -55 to 125 °C

E and F types -40 to 85 °C

CONNECTION DIAGRAM

a. Voo
e 02 (174
[ LI 1 k] D4
o 0« 03
aok Qs ¥}
POLARITY[] 6 Q3
02 o Q2
s q 8 a2
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MMC 4042

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo lot! Voo T ow 25°C THiGH UNIT
A2 2 WA | ™M i Tmax, | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 A
E.F |0/ S 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002| 16 120
Von  Output high 0/ 5 <1 5 | 495 495 4.95
voltage 0/10 <% | 10 | 995 9.95 9.95 Vv
0/15 <11} 15 |1495 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1] 10 0.05 0.05 005| V
15/0 <1] 15 0.05 0.05 0.05
Vin Input high® 05/745) <1 5 | 35 35 35
voltage 179 | <1 10 | 7 7 7 Vv
1571351 <1 | 15 |11 11 11
V. Input low 45/05| <1 5 1.5 15 15
voltage 9/1 <A1 10 3 3 3 Y
135/1.5| <1 18 a4 4 4
low  Output G'H|0O/ 5| 25 5 |-2 -1.6 |-3.2 —1.15
drive types|0/ 5 4.6 5 |-0.64 —0.51]—1 —0.3
current 0/10 95 10 |-1.6 -1.3 |-26 -09
0/15| 135 15 |—-4.2 -34 |-68 -24 A
m
E.F |0/ 5 25 5 [-1.53 —1.36|—3.2 —-1.1
types|0/ S 46 5 [-0.52 —0.441—1 —0.36]
0/10 9.5 10 |-1.3 -1.1 |-26 —0.9
0/15| 135 15 |-36 -30{-6.8 -24
loL Output G H|0O/ 5 04 5 | 0.64 051} 1 0.36
sink types |0/10 05 10 | 1.6 1.3 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E,F |0/ 5 04 5 | 0.52 044] 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 15 15 | 3.6 30| 68 24
e i Input G.Hlg/1g 18 +0.1 +10°5| £0.1 +1
leakage types Any A
current ; u
E.F lg/1s| Mt 15 +03 +105{+0.3 +1
. 4 types
o] Input
capacitance Any input 5 75 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1” and “0" level is:
1 V min. with Vpp= 5V

2 V min. with Vpp = 10 V
2.5 V min. with VDD =15V
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MMC 4042

DYNAMIC ELECTRICAL CHARACTERISTICS ) ]
;TA = 25°C.2C = ]50 pF, R, = 200 k, typical temperature coeficient for all Vgp values is 0.3%/°C,all input rise and
all times = ns.

VALUES
PARAMETER TEST (;,/ON(E)/I)TIONS UNIT
0o Min. Typ. Max.
tpin. Propagation delay time Data In to Q 5 110 220
tpHL . 10 55 110 ns
15 40 80
Data In to Q@ 5 150 300
10 75 150 | ns
15 50 100
Clock to Q 5 225 450
10 100 200 ns
15 80 ‘160
Clock to G 5 225 450
10 115 230 ns
15 90 180
tyue  Transition time 5 100 200
10 50 100 ns
t‘l’u-l 15 40 80
tw. Clock pulse width 5 200 100
10 100 50 ns
15 60 30
Csetup SELUp time 5 50 0
10 30 0 ns
15 25 0
t’hold- Hold time 5 120 60
10 60 30 ns
15 50 25
t. t;. Clock input rise and fall time 5 Not rise or fall time
10 sensitive ns
15 .
LOGIC DIAGRAM TRUTH TABLE
) Ju ONE OF FOUR LATCHES | CLOCK | POLARITY a
' 1
1 1 0 0 D
[} ]
e 0 LATCH
1 1 D
L 1 LATCH
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CONTROL
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MMC 4043 MMC 40449

QUAD 3-STATER/S LATCHES:
QUAD NOR R/S LATCH-MMC 4043
QUAD NAND R/S LATCH-MMC 40449

GENERAL DESCRIPTION

The MMC 4043 types are quad cross-coupled
3-state COS/MOS NOR latches and MMC 4044
types are quad cross-coupled 3—state COS/MOS
NAND latches. Each latch has a separate Q output
and individual SET and RESET inputs. The G outputs
are controlled by a common ENABLE input. A logic
.1" or high on the ENABLE input connects the latch
states to the @ outputs. A logic ,0" or low on the
ENABLE input disconnects the latch states from
the G outputs, resulting in an open circuit condition
on the Q outputs. The open circuit feature allows
common busing of the outputs.

The MMC 4043 and MMC 4044 types are supplied
in 16 — lead hermetic dual — in — line ceramic or
plastic packages.

FEATURES

@ 3-state outputs with common output ENABLE
® Separate SET and RESET inputs for each latch
® NOR and NAND configurations

APPLICATIONS

@ Holding register in multi-register system

® Four-bits of independent storage with output enable
® Strobed register

® General digital logic

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply-voltage: G and H types -0.5to 20 \
oo E and F types -0.5to 18 \
V, Input voltage -0.5¢to0 Vpot 0.5 Vv
| DC input current (any one input) +10 mA
Ié’mt Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mW
Ta Operating 15 c
temperature : G and H types -55to ‘
E and F types -40to 85 cCI
Tsig Storage temperature -65 to 150 Cc
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18 Y
oe E and F types 3to 15 v
V, Imput voltage Oto Voo vV
Ta Operating .
temperature : G and H types -55to 125 C
~_E and F types -40to 85 °C
CONNECTION DIAGRAM
MMC 4043 MMC 4044
as 1 1 Voo Qb 1 1 Voo
a 2 R4 N 2 N s
R1 3 J s s 3 ) Re
S 4 JNC Rl L Jm
EnBle Qs ]S mwete (s 7R3
s2 6 JR3 R2 6 53
R2 7 J Q3 <2 7 J Q3
s 8 a2 %s 8 02




MMC 4043 MMC 4044

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vg lo | Voo Tow 25°C ThiH UNIT
A2 \2 WA | W) min.. | max. | min. | typ | max. | min. | max.
I Quiescent G H |0/ 5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 002 4 120
0/20 20 20 004 | 20 600 WA
E.F |0/ 5 5 4 002| 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vou  -Output high 0/ 5 <1 5 495 4.95 4.95
voltage 0/10 <1 1| 10 |985 9.95 9.95 \Y
0/15 <1 15 [14.95 14.95 14.95
Voo  Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 1| 10 0.05 0.05 005]| V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05745 <1 5| 35 35 35
voltage 1/9 <110 | 7 7 7 Vv
157135 <1 | 15 |11 1 1
Vi Input low 45/05| <1 5 15 15 15
voltage 9/1 <1]| 10 3 3 3 \
135715 <1 | 15 4 4 4
lon Output G H|0O/ 5 25 5 |-2 -1.6 [—3.2 —-1.15
drive types|0/ S 46 5 |-0 -0.51—1 —0.36
current 0/10 9.5 10 [—1.6 -1.3 |26 -0.9
0/15| 135 15 [—4.2 -34 |—-6.8 -24 A
m
EF|0O/5 25 5 |-1.53 -1.36(—3.2 -1.1
types|0/ 5 46 5 |-0.52 -0.44—1 -0.36
0/10 95 10 |—-1.3 -1.1 |—26 -09
0/15| 135 15 |-36 -30 |-6.8 -24
lo Output G H|O/ S 04 5 | 064 051] 1 0.36
sink types|[0/10 05 10 | 1.6 13 | 26 0.9
current 0/15 15 15 | 4.2 34 | 68 24 A
y m,
E.F |0/ 5 04 5 | 052 044| 1 0.36
types |0/10 05 10 | 1.3 11 | 26 0.9
0/15 1.5 15 | 36 30 | 68 24
s b Input G.Hlg/18 18 £0.1 +£10°5( £0.1 £1
leakage types Any A
current ; H
E.F lo/1s| "™ 15 +0.3 +10°5 0.3 +1
types
lop 3—state G H -
output types 0/18| 0/18 18 +04 +107% 0.4 +12 A
m
E.F ; ”
types 0/15| 0/15 15 +1.0 +107* £1.0 +7.5
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MMC 4043 MMC 4044

TEST CONDITIONS VALUES
PARAMETER V, Vo lo! | Voo T ow 25°C THicH UNIT
v vl WA | V) Py l max. | min. ] typ [ max. | min. | max.
CI InDU'.'. | { | .
capacitance Any input: ‘ ) 75 ! . pF
' | | i i ; ! I
* Trow = —55°C for G, H devices; —40-C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and "0" level is:
1V min. withVgg = 5V
2 V min. with Vgp = 10 V
2.5 V min. with Vpp = 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp= 25°C, input t., t.= 20ns, C_ = 50 pF, R, = 200 k()
VALUES
PARAMETER Voo Y UNITS
i\ typ. max.
tpLH Propagation delay time (SET or RESET to Q) 5 150 300
tpnL 10 70 140 ns
15 50 100
tpnz 3-state propagation delay time ENABLE to Q) 5 115 230
tpzH 10 55 110 ns
15 40 80
tpz 3-state propagation delay time 5 a0 180
t’PZL 10 50 100 ns
15 35 70
t1HL Transition time 5 100 200
trm 10 50 100 ns
15 40 80
t SET or R i 5 80 160
w or RESET pulse width 10 40 80 ns
15 20 40
LOGIC DIAGRAMS
MMC 4043 MMC 4044
E Voo
EIVALENT _NAND_ LATCH _ _
Q1
Vs




MMC 4043 MMC 40449

TEST CIRCUITS
ENABLE propagation delay time and waveforms

L’é

1
2 3 TEST|IN [ N | A
3 0
L 1) iz | Voo | %s |%s
5 ——=INPUT
6 =0 trz|%s |Voo [VoD
7 0120
8 P o tpzH| VDD | %s | Yss

SOpF

tpzi [Vss [Voo | VoD

s Z = HIGH IMPEDANCE

Voo
ENABLE 50% A T
Vs
d

0%

al L 23Vgp
FONT A_ Vo :PHZ}w%
(IN=Wp TeMs 0% =13 Vi

=2/3 Vpp
=13 Vo

POINT A

— n°/°
(IN= Vs W)

tpzL Lz
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MMC 4047

LOW-POWER MONOSTABLE/
ASTABLE MULTIVIBRATOR

GENERAL DESCRIPTION

The MMC 4047 is a monolithic integrated circuit
processed in standard Al-gate CMOS technology

available in 14 lead dual in-line package. The MMC
4047 consists of a gatable astable  multivibrator
with logic techniques incorporated to permit posi-
tive or negative edge-triggered monostable multivi-
brator action with retriggering and external coun-
ting options. Inputs include +TRIGGER,-TRIGGER,

ASTABLE, ASTABLE, RETRIGGER and EXTERNAL

RESET. Buffered outplts are G,Q and OSCILLATOR.
In all modes of operation, an external capacitor must
be connected between C-Timing and C-Common
terminals, and an external resistor must be connec-
t,etli between the R-Timing and RC-Common termi-
nals.

FEATURES

® Low-power consumption: special CMQOS oscillator
configuration

® Monostable (one-shot) or astable (free-runing)
operation

® True and complemented buffered outputs

® Only one external R and C required

® Buffered inputs

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05to 20 i
oo E and. F.types -0.5 to 18 \Y
Vi Input voltage -05to  Vput05 Vv
| DC input current (any one input) *10 mA
ﬁm Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T = full package-temperature range 100 mw
Ta Operating 128 c
temperature : G and H types -55 to °
E and F types 40 to 85 :C
Terg Storage temperature -65 to 150 C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Y]
ep 9 EandF types 3 to 15 v
Vv, Imput voltage Oto Voo Y
Ta Operating X
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

c

RL

R-C CoMMON[]
ASTABLE (]
ASTABLE ]
-TRIGGER ]

st
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LOGIC DIAGRAM

RETRIGGER

o

RC COMMON
3

[g(d
1

Vss
I :
Per? FF6 F‘DT"Q
(0N L
L t:LR %ou
EXTERNAL
9%
FUNCTIONAL TERMINAL CONNECTIONS
TERMINAL CONNECTIONS OUTPUT OUTPUT PERIOD
FUNCTION® PULSE OR
UNCTION TOVoo | TOVes |p/NeETo| FROM PULSE WIDTH
Astable multivibrator:
Free running 4,56,14| 7.8, 9,12 — 10,11, 13 | tal10, 11=4.40 RC
True gating 4,6 14 7.8,8 12 5 10, 11,13 | tAl13)=_220RC
Complement gating 6. 14 57,889, 12 4 10,11, 13
Monostable muitivibrator:
Positive-edge trigger 4 14 5678912 8 10, 11
Negative-edge trigger 4,8 14 5 789 12 6 10,11
Retriggerable 4,14 56789 8 12 10, 11 tm(10, 11)=2.48 RC
External countdown** 14 56, 7.8 9, 18 - 10, 11

* In all cases external capacitor and resistor between pins 1, 2 and 3 (see logic diagrams)

** Input pulse to reset of external counting chip.

External counting chip output to pin 4




MMC 4047

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo [liol|Voo| Tiow 25:C Then | UNIT
Vi ) WA L ) T max, | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 1 0.02 1 30
current types|0/10 10 2 0.02 2 60
0/15 15 4 002 4 120
0/20 20 20 004 | 20 600 A
E.F |0/ 5 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vou  -Output high 0/ 5 <1 5 (495 4.95 495
voltage 0/10 <11] 10 |985 9.95 9.95 \Y
0/15 <1] 15 [1495 14.95 1495
Vo.  -Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11] 10 0.05 0.05 005 V
1570 <1 15 0.05 0.a5 0.05
Viu  Input high 05/45| <1| 5| 35 35 35
voltage 1/9 <1 1047 7 7 Y
157135 <1| 15 |11 1 11
Vi Input low 45/05% <1 5 1.5 1.5 1.5
voltage 8/1 <1 10 3 3 3 Vv
11357185/ <1 15 4 4 4
loH Output GH|0O/5 25 5 [-2 -1.61-32 -1.18
drive types|0/ 5 46 5 |-064 —-0.51-1 —0.36
current 0/10] 95 10 [-1.6 -1.3|-26 -079
0/15] 135 15 |-4.2 -34|-68 -24 A
- m
E,.F {0/ 5 25 5 |-1.53 -1.3d-32 -1.1
types|0/ 5 4.6 5 |-0.53 —-0.44 1 -0.34
0/10 95 10 [-1.3 -1.1|-26 -0.9
0/15] 135 15 |-3.6 -3.0|-6.8 —24
o Output G H|O/5 .04 5 | 0.64 051 1 0.36
sink types |0/10 0,5 10 | 1.6 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24
mA
E.F |0/ S 04 5 [ 052 0.44] 1 0.36
types [0/10 0.5 10 | 1.3 11| 26 08
0/15 1.5 15 | 36 30| 68 24
e b Input GHlg/g 18" +01 +109 +01 +1
leakage types Any A
current ; n
t
E.Flo/s| "™ 15 +03 +10 9 +0.3 +1
types
(of Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40¢°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1V min. with Vpp= 5V
2 V min. with Vgp = 10 V
2.5 V min. with VDD =15V




MMC 4047

DYNAMIC ELECTRICAL CHARACTERISTICS

(To = 25°C, C_ = 15 pF, R = 200 kohm, typical temperature coefficient for all Vg values is 0.3%"C, all input rise
and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS - UNIT
Vop (V) min. | typ. | max.
tpin  Propagation Astable, Astable 5 200 | 400
tpHL  delay time to osc. out 10 100 | 200 ns
15 80 | 160
Astable, Astable 5 350 | 700
to @, Q 10 175 | 350 ns
15 125 | 250
+ or — Trigger to 5 ' 500 | 1000
eNe] 10 225 | 450| ns
15 150 | 300
Retrigger to 5 300 | 600
Qa8 10 150 | 300 ns
15 100 | 200
External Reset 5 250 | 500
to Q3 10 100 | 200| ns
15 70| 140
ttHl  Transition time osc. out @, Q 5 100 | 200
Erim 10 50| 100 ns
15 40 80
tw Input pulse +Trigger, 5 200 | 400
width: —Trigger 10 80 [ 160 ns
15 50 | 100
Reset 5 100 | 200
10 50 | 100 ns
15 30 60
Retrigger 5 300 | 600
10 115 | 230 ns
15 75| 150
tr, ty Input rise and fall time 5
All inputs 10 Unhmited us
15
Q or G deviation from 50% 5 +05(+1
Duty factor 10 +0.5] £1 %l
15 +0.1 | +0.5

APPLICATION INFORMATION

1 - Circuit description

Astable operation is enabled by a high level on the ASTABLE input. The period of the square wave at the Q
and Q Outputs in this mode of operation is a function of the external components employed. ,True" nput
pulses on the ASTABLE input or ,Complement” pulses on the ASTABLE input alow the circuit to be used
as a gatable multivibrator. The OSCILLATOR output period will be half of the Q terminal output in the asta-
ble mode.However, a 50% duty cycle is not guaranteed at this output. In the monostable mode, positive-
edge triggering is accomplished by application of a leading-edge pulse to the +TRIGER input and a low level
to the —TRIGGER input. For negative-edge triggering, a trailing-edge pulse is applied to the — TRIGGER and
a high level is applied to the +TRIGGER. Input pulses may be of any duration relative to the output pulse.
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The muitivibrator can be retriggered (on the leading edge only) by applying a common pulse to both the RE-
TRIGGER and +TRIGGER inputs. In this mode the output pulse remains high as long as the input pulse pe-
riod is shorter than the perlod determined by the RC components. An external countdown option can be
mplemented by coupling .3" to an external ,N" counter and resetting the counter with the trigger pulse.

counter output pulse is fed back to the ASTABLE input and has a duration equal to N times the period of
the muiltivibrator. A high level on the EXTERNAL HESET input assures no output pulse during an ,ON"
power condition. This input can also be activated to terminte the output pulse at any time. In the monosta-
blep|m3de high-level or power-on reset pulse, must be applied to the EXTERNAL RESET whenever Vpp is
applie

2 - Astable Mode

The following anlysis presents worst-case variations from unit-to-unit as a function of transfer-voltage
(V1r) shift (33%—67%% Vpp) for free-running (astable) operation.

Astable mode waveforms
Vta

t1=-RCIh ————
PN 13 [ o1 [e2[e1 2] Voo + Vo
PIN E—l tA/2 tA/2 Voo — Vra

t2=-—RCIn
tA 2Vpp — V1R

(VieVpp— V1R
[VDD - VTH)(EVED - VTFl]

ta=2t1+t2=—2RCIn
Typ: V1g= 0.5 Vp ta=4.40RC
Min: V'rn= 0.33 VDD tA =4.62 RC
Max: Vyg = 0.67 Vpp ta=4.62 RC
thus if ta = 4.40 RC is used, the maximum variation will be (+5.0%, — 0.0%) In addition to variations from
unit-to-unit, the astable period may vary as a function of frequency with respect to Vgp and temperature.
3 - Monostable Mode

The following analysis presents worst-case variations from unit-to-unit as a function of transfer-voltage
(Vg shift (33%—67% Vpp) for one-shot (monostable) operation.

Monostable waveforms

png ] | [ 1 t1=—RCI — 18

Voo+ Voo
PN 13_Je1 Leal [t t2= —RCIn oo~ Vi
2Vpp— V1R

(Vra) (Voo Vi
PNTO_Joul Fwl M= q1+a=- pom e oo

(EVDD - VTR)(EVDD]

where tyy = monostable mode pulse width. Values for ty, are as follows:

Typ: Vrg= 0.5 Vpp tm= 248 RC

Min: Vrg= 0.33 Voo tmy=2.71 RC

Max: V'rg= 0.67 VDD tm= 248 RC

Thus if tyy = 2.48 RC is used, the maximum variation will be +9.3% — 0.0%)

Note: In the astable mode the first positive half cycle has a duration of Ty; succeding durations are t,/2.
In addition to variations from unit-to-unit, the monostable pulse width may vary as a function of frequency
with respect to Vpp and temperature.

q - Retrigger mode

The MMC 4047 can be used in the retrigger mode to extend the output-pulse duration, or to compare the
frequency of an input signal with that of the internal oscillator. in the retrigger mode the input pulse is ap-
plied to terminals B and 12, and the output is taken from terminal 10 or 11. As shown in Fig. A normal mo-
nostable action is obtained when one retrigger pulse is applied. For two input pulses, tgg = tq,+ ty + 2ta.




MMC 4047

For more than two pulses, tge(@ OUTPUT) terminates at some variaple time tp after the termination of
the last retrigger pulse. tp is variable because tge(@ OUTPUT) terminates after the second positive edge
of the oscillator output appears at flip-flop 4 (see logic diagram).

Fig. A" Retrigger-mode waveforms

+ TRIGGER |'| ” |'| n ﬂ ﬂ:_-______ﬂ

RETRIGGER

PIN 8,12
OSCILLATOR ﬁlﬁgl_ M _J l__l l_l LJ l_L
OUTPUT PIN 13

G OUTPUT PIN 10 I tre I I tre L _J tre

5-External Counter Option

to

Time ty can be extended by any amount with the use of external counting circuitry. Advantages include di-
gitally controlled pulse duration small timing capacitors for long time periods and extremely fast recovery
time.

A typical implementation is shown in Fig. B. The pulse duration at the output is

Lext = (N— 1)tA + (t'M + tA/E)
where t.,, = pulse duration of the circuitry, and N is the number of counts used.

6-Power Consumption

In the standby mode (Monostable or Astable), power dissipation will be a function of leakage current in the
circuit, as shown in the static electrical characteristics. For dynamic operation, the power needed to
charge the external timing capacitor C is given by the following formula:

Astable Mode: P = 2CV3f. (Output at Pin 13)

P = 4CV?. (Output at Pin 10and 11) .
Monostable Mode: P = (1/T) (2.9 CV2) (Duty Cycle). (Output at Pin 10 and 11) The circuit is designed so that
most of the total power is consumed in the external components. In practice, the lower the values of fre-
quency and voltage used, the closer the actual power dissipation will be to the calculated value.
Because the power dissipation does not depend on R, a design for minimum power dissipation would be a
small value of C. The value of R would depend on the desired period (within the limitations discussed above).

7 - Timing-component limitations

The capacitor used in the circuit should be non-polarized and have low leakage (.e. the parallel resistance
of the capacitor should be an order of magnitude greater than the external resistor used). There is no up-
per or lower limit for either R or C value to maintain oscillation. However, in consideration ot accuracy, C
must be much larger than the inherent stray capacitance in the system (unless this capacitance can be
measured and taken into account). R must be much larger than the CMOS “ON" resistance in series with
it, which typically is hundreds of ohms. In addition, with very large values of R, some short-term instability
with respect to time may be noted.

The reccomended values for these components to maintain agreement with previously calculated formu-
las without trimming should be:

C 2 100 pF, up to any practical value, for astable modes;

C 2 1000 pF, up to any practical value, for monostable modes. 10k R & 1M.

Fig. B' Implementation of external counter optian
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MMC 4048

MULTIFUNCTION EXPANDABLE

8- INPUT GATE

GENERAL DESCRIPTION

The MMC 4048 (intermediate or extended tempe-
rature range) are monalithic integrated circuit, avai-
lable in 16-lead dual in-line plastic or ceramic pac-
kage. The MMC 4018 is an 8-input gate having four
control inputs. Three binary control inputs® Ka, Kb,
and Kc' provide the implementation of eight diffe-
rent logic functions. These functions are OR, NOR,
AND., NAND, OR/AND, OR/NAND, AND/OR and
AND/NOR. A fourth control input® Kd' provides the
user with a 3-state output. When control input Kd is
high the output is either a logic 1 or logic O depending
on the inner states. When control input Kd is low, the
output is an open circuit. This feature enables the
user to connect this device to a common bus line. In
addition to the eight input lines, an EXPAND input is
provided that permits the user to increase the num-
ber of inputs to one MMC 4048. For example, two
MMC 4048 can be cascaded to provide a 16-input
multifunction gate. When the EXPAND input is not
used, it should be connected to Vsg

FEATURES

® Three-state output ) '
® Many logic functions available in one package.

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05 to 20 \
E and F types -05to 18 V
V, Input voltage -0.5to Vpp+0.5 Vv
I, DC input current (any one input) +10 mA
Piot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 C
E and F types -40to 85 C
Tsig Storage temperature -B5to 150 C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Y
E and F types 3to 15 Vv
VvV, Imput voltage Oto Vpp \Y
Ta Operating .
temperature : G and H types -55to 125 “C
E and F types -40 to 85 C

CONNECTION DIAGRAM

J(ouTPuT)L




MMC 40498

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo lg!| Voo ™ ow 25°C . ThicH UNIT
V) v WAL )T max. | min. | typ | max.| min. | max.
I Quiescent G H[O/ 5 5 0.25 0.01] 025 7.5
current types|0/10 10 05 001] 05 15
0/15 15 1 0014 1 30
0/20 20 5 002] 5 150 LA
EF|O/5 5 1 0.01] 1 75
types|[0/10 10 2 001 2 15
0/15 15 4 001 4 30
Vou  Output high 0/5 <1 5 [4.95 495 495
voltage 0/10 <1| 10 |[9.95 9.95 9.95 v
0/15 <1 15 1495 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1| 10 0.05 0.05 005| Vv
15/0 <1| 15 0.05 0.05 0.05
Vi Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1 10 | 7 7 7 \
157135 <1} 15 [11 11 11
V. nput low 45/05| <1 5 15 15 15
voltage 9/1 <1 10 3 3 3 Vv
135/15| <1 | 15 4 4 4
low  Output G.H|0/ 5| @25 5 |-2 -16 (-32 —1.15
drive types|0/ 5| 46 5 |-0.64 -0.51|-1 —0.36
current 0/10| 95 10 |-1.6 -1.3 |-26 -0.9
0/15| 135 15 |-4.2 -34 |-68 -24 A
m
E.F |0/ 5| @25 5 |-1.53 -1.36|-3.2 -1.1
types|0/ 5| 46 5 [-0.52 -0.44|-1 —0.36
0/10f 95 10 |-1.3 -1.1 |-26 -09
0/15| 135 15 |-3.6 -3.0 |-6.8 -24
lo Output G.H|0/ 5| 04 5 | 064 051 1 0.36
sink types(0/10f 05 10 | 16 13 | 26 09
current 0/15, 15 15 | 42 34 | 68 24 A
m
E.F [0/ 5] 04 5 | 052 044| 1 0.36
types|0/10} 05 10 | 1.3 11 | 26 09
0/15f 15 15 | 36 30 | 68 2.4
e b Input ' G Hlg/18 18 +01 +109 0.1 +1
leakage types Any
current EF input ”’A
" 10715 15 +0.3 +10'Y +0.3 +1
types
low 3—state G.Hlg/18| o/18 18 +04 +10 4 +0.4 +12
output types
wA
EF lo/1s| 0/15 15 1.0 +104 £1.0 +7.5
types
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MMC 4048

TEST CONDITIONS VALUES
PARAMETER v, Vo lo |Voo | Tiow 25°C Ther | it
v W WA [ (V) min. [ max. | min. | typ | max. | min. | max.
c, —Input
capacitance Any input 5 7.5 pF

* TLow = —55°C far G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1 V min. with VDD = 5V
2 V min. with Vpgp =10V
2.5V min. with Vpg =15V

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta = 25°C, C; = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all
input rise and z’al time = Ed' ns)
PARAMETER TEST CONDITIONS VALUES UNIT
M Voo | min. [ typ. max.
toHL, Propagation delay time 5 | 300 600
tpLH Inputs to output and 10 150 300 ns
Ka to Output 15 120 240
Kb to Output 5 225 450
10 85 170 ns
15 55 110 _
Kec to Output 5 140 280
10 50 100 ns
15 40 80
Expand Input to Output 5 180 380
10 80 180 ns
15 65 130
tpHz, tp 2, 3-state propagation delay time 5 80 160
tpzn, tpzu Kd to Output R.=1k 10 35 75 ns
15 25 50
trHL Transition time 5 100 200
trH 10 50 100 ns
15 40 80 ‘
3-state output capacitance 5 10 pF ‘
FUNCTION TRUTH TABLE
T BOOLEAN EXPRESION Ka | Kb | Kc | UNUSED INPUT
NOR J=A+B+C+D+E+F+G+H 0 0 0 Vsg
OR J=A+B+C+D+E+F+G+H 0 0 1 Vsg
OR/AND J=A+B+C+D:-E+F+G+H 0 1 0 Vss
OR/NAND J=A+B+C+D:-(E+F+G+H 0 1 1 Vss
AND J = ABCDEFGH 1 0] 0 Voo
NAND J = ABCDEFGH 1 0 1 Voo
AND/NOR J = ABCD + EFGH 1 1 0 Voo
AND/OR J = ABCD + EFGH 1 1 1 Voo

Kd = 1 Normal Inverter Action
Kd = 0 High Impedance Output

EXPAND Input =0
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BASIC LOGIC CONFIGURATIONS
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MMC 40498

APPLICATIONS

12-input OR\AND gate L|vm
JIOUTPUT) h:g

4002

Voo

Vss Vss

J A+B+C+DIE+F+G+HIXT+ X2+ X34 X4)

16- INPUT  NOR GATE

OR_FUNCTION
Voo JIUTPYT) o
TPUT 4 % 1 1 j
2 15} Vg vpo k2 15|EXP
H1 —3 Up—A1 H2—3 W p—A2
Gl —q 13}—B1 G2—4 13}—82
Fl—¢g 12—t F2—45 2p—=(2
E1 1p—n E2—6 Mp—02
10a-vss 7 ) L
9fE<=voo 8 9
S Vss Vs

J=A1+B1+C1+D1+E1+F1+G1+A2+B2+C2+D2+E2+F2+0G2 + H2
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HEX BUFFER/7CONVERTERS:
MMC 4049-INVERTING TYPE
MMC 4050-NON-INVERTING TYPE

GENERAL DESCRIPTION FEATURES

The MMC 4049 and the MMC 4050 are monalithic ® High sink current for driving 2TTL loads
integrated circuits processed in standard Al-gate @ High-to-low level logic conversion

CMOS technology. The MMC 4049 and the MMC ® High sink and source current capability

4050 are inverting and non-inverting hex-buffers,

respectively, and feature logic-level conversion using
only one supply voltage (Vgg). The input-signal high le-
vel (V) can exceed the Vpp supply voltage when
these devices are used for Pogic level conversions.
These devices are intended for use as CMOS to
DTL/TTL converters and can drive directly two

DTL/TTL loads (Vpg = 5V, Vo< 0.4V, and Igg3.2mA).

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -0.5 to 20 \
oo Py 9 E and F types -05 to 18 V
V, Input voltage -0.5to Vppt+0.5 Vv
Iy DC input current (any one input) +10 mA
Piot Total power dissipation (per package) 200 mw

Dissipation per output transistor
for Tp = full package-temperature range 100 mW

Ta Operating

temperature : G and H types -55to 125 “C
E and F types -40to 85 °C
Toig Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vop* Supply voltage: G and H types 3to 18

Y

E and F types 3to 15 \

Vv, Imput voltage Oto Voo \
Ta Operating

temperature : G and H types -55to 125 ‘C

E and F types -40to 85 °C

CONNECTION DIAGRAMS

MMC 4049 MMC 4050
Voo 1 % 3“
6=A{]2 15L=F
AQs wJF
H=BQ4 13[NC
8{s 1[K=E
106 nJe
g 10[3)=0
Vss{s8 9{o




MMC4049 MMC40S50

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi | Vo Voo ™ ow 25°C Then |UNIT
v v A min. | max. | min. | typ | max. | min. { max.
I Quiescent GH |0/5 5 1 0.02 1 30
current types [0/10 10 2 0.02 2 60
0/15 15 4 002| 4 120
0/20 20 20 004 | 20 600 WA
E.F |0/ 5 5 4 002 4 30
types [0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vou Output high 0/ 5 5 4.95 495 485
voltage 0/10 10 9.95 9.95 9.95 Vv
0/15 15 (1495 14.95 14.95
Voo  Output low 5 /0 5 0.05 0.05 0.05
voltage 10/0 10 0.05 0.05 0.05| V
15/0 15 0.05 0.05 005
Vin  Input high voltage (4049) 05 5 4 4 4
1 10 8 8 8 \
2 15 12 12 12
Vin Input high voltage (4050) 45 5 35 35 35
9 10 7 7 7 Y
135 15 11 11 11
ViL Input low voltage (4049) 45 5 1 1 1
9 10 2 2 2 Vv
13 15 3 3 3
ViL Input low voltage (4050) 05 5 1.5 1.5 1.5
1 10 3 3 3 Vv
15 15 4 4 4
lon Output drive GH |0/5 25 5 1.6 -1.25| -64 -08
current types |10/ S 46 5 0.64 -051| -1.6 -0.36
0/10 9.5 10 1.6 -1.30| -3.6 -0.8
0/15| 135 15 4.7 -3.75]-12 -26 A
ELF |0/ 5 25 5 1.5 -1.25| -64 -1 m
types |0/ S 46 5 0.61 -051| -1.6 -0.42
0/10 9.5 10 15 -1.25| -3.6 -1
0/15] 135 15 45 -3.75(-12 -3
loo Output sink G.H |0/5 04 5 3.75 32 64 2.2
current types |0/10 0.5 10 |10 8 16 5.6
0/15 1.5 15 |30 24 48 17
E.F |0/ 5 04 5 36 3.2 64 2.6
types |0/10 0.5 10 9.6 8 16 6.6
0/15 1.5 15 |28 24 48 19
lirliL Input leakage: G.H |0s/18 18 +0.1 +107°[ +0.1 +1 | pwA
current types
E.F 10/15 15 +03 +107%| +0.3 +1
types
C, Input 4049 Any input 16 | 225 F
capacitance 4050 5 7.5 P

* TLow = —55°C for G, H device: —40°C for E, F device
* Trign= +125°C for G, H device: +85°C for E, F device 1V min. with Vgp= 5V
The noise margin (only MMC 4050 type) for both ,1* and ,0" level is: 2V min. with Vpp = 10V

2.5V min. with Vpp = 15V




MMC 4049 MMC4050

DYNAMIC ELECTRICAL CHARACTERISTICS

(To= 25°C, C_ = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vop values is 0.3%/°C, all input
rise and fall times = 20 ns).

ALUE
PARAMETER TEST CONDITIONS A VALUES UNIT
V,(V) Vpp(V) min. typ. max.
tpiy Propagation delay time (4049) 5 5 60 120
10 10 32 65 ns
10 5 45 90
15 15 25 50
15 5 45 a0
tpew Propagation delay time (4050) 5 5 70 140
10 10 40 80 ns
10 5 45 90
15 15 30 60
15 5 40 80
tpqu Propagation delay time (4049) 5 5 32 65
10 10 20 40 ns
10 5 18 30
15 15 15 30
15 5 10 20
tpu. Propagation delay time (4050) 5 5 55 110
10 10 22 55 ns
10 5 50 100
15 15 15 30
15 5 50 100
tyy  Transition time 5 5 80 160
10 10 40 80 ns
15 15 30 60
tyye  Transition time 5 5 30 60
10 10 20 40 ns
15 15 15 30
SCHEMATIC DIAGRAMS
MMC 4049 MMC4050
Voo Voo

Vi 9

L

aot
T
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MMC 4051 MMC 4052 MMC 4053

ANALOG MULTIPLEXERS-DEMULTIPLEXERS:

SINGLE 8-CHANNEL
DIFFERENTIAL 4-CHANNEL
TRIPLE 2-CHANNEL

GENERAL DESCRIPTION

The MMC 4051, MMC 4052 and MMC 4053 are
monolithic integrated circuits, available in 16-lead
dual-in-line plastic or ceramic package. MMC 4051,
MMC 4052 and MMC 4053 analog multiplexers/de-
multiplexers are digitally controlled analog switches
having low ON impedance and very low OFF leakage
current. These multiplexer circuits dissipate extre-
mely low quiescent power over the full Vpp—Vgg and
Vpp—Vee supply-voltage ranges, independent o? the
logic state of the control signals. When a-logic ,1" is
present at the inhibit input terminal all channel are
off. The MMC 4051 is a single 8-channel multiplexer
having three binary control inputs, A, B and C, and an
inhibit input. The three binary signals select 1 of 8
channels to be turned on, and connect one of the
8 inputs to the output. The MMC 4052 is a differen-
tial 4-channel multiplexer having two binary control
inputs, A and B, and an inhibit input. The two binary
input signals select 1 of 4 pairs of channels to be tur-
ned on and connect the analog inputs to the outputs.

The MMC 4053 is a triple 2-channel multiplexer ha-
ving three separate digital control inputs, A, B, and C,
and an inhibit input. Each control input selects one of
a pair of channels which arg connected in a singlepole
double-throw configuration.

FEATURES

® Low ,ON" resistance: 125 ohm (typ.) over 15 Vp.p.
signal-input range for Vpp—Vge = 15 V

® High ,OFF" resistance: channel leakage + 100 pA
(typ) Vpp—Vee = 18 V

® Binary address decoding on chip

® Very low quiescent power dissipation under all digi-
tal control input and supply conditions: 0.2/uW
(typ.), VDD_VSS = VDD—VEE =10V

® Matched switch characteristics: Rgy = 5 ohm
(typ.] for VDD—VEE =15V

® Wide range of digital and analog signal levels: digital
3 to 20V, analog to 20 Vp.p.

ABSOLUTE MAXIMUM RATINGS

Vppo* Supply voltage: G and H types -05to 20 Y
oo E and F types 05t0 18 v
V, Input voltage -05to Vpot0.5 Vv
| DC input current (any one input) +10 mA
l}’,'Ot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tseg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pift voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Vv
oo ) E and F types 3to 15 Y
Vv, Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAMS
MMC 4051 MMC 4052 MMC 4053
cranneLs H° %[ Voo Y CHAmeLs{OI: 1 sPvoo
INVOUT k(]2 15[ 22 502| X CHANNELS
oM wuT/ING3 wufl CH?NNELS coMMoN Y ] 3 wfg| VUt
chcLsEEt. 1 Y Y‘:‘::::‘EB d- 13[3 COMMON "X” QUT/IN
vout 5 2 wout s 1200 x CHANNELS
I3 nPa e g3 vOUT
vee 7 vpe veell? 0PA
Vs L4 8 sfc vssl8 ] 8 |}




MMC 4051 MMC 4052 MMC 4053

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vis Vee Vss | Voo TT.DW 25°C 1‘HIGH UNIT
v v vl Vi min. | max. | min. | typ. | max. | min. | max.
I quiescent G H 5 5 0.04 5 150
device types 10 10 004 10 300
current 15 20 004 20 600
20 100 0.08 | 100 3000
E F 5 20 004 20 150 | uA
types 10 40 004 | 40 300
15 80 004 | 80 600
Switch
ON-resistance G . H|0=V, 5 880 470 (1050 1200
types |[<Vpp 0 0 10 310 180 | 400 580
15 220 125 | 280 400
E.F |O=Vv, 5 880 47011050 1200 Q
types |<Vpp 0] 0] 10 330 1801 400 520
15 230 125 | 280 360
AON-resistance
(between 5 10
any 2 channels) 0 0 10 10 [§]
15 ]
OFF (@) |Any channel G H 0] 0 18 100 +0.1| 100 1000| nA
channell OFF types
leakage |All channels G H
current JOFF (common |types 0 0 18 100 +0.1| 100 1000| nA
OUT/IN)
Any channel | k. F
OFF types 0 0] 15 300 +0.1 | 300 1000| nA
All channels E F
OFF (common |types 0 0 15 300 +0.1 | 300 1000| nA
OUT/IN)
C-capa-|Input 5
citance|Output 4051 30
Cutput 4052 -5 -5 5 18 pF
Output 4053 9
Feedthrough o2
Control (Address or Inhibit)
ViL Input low voltage [= Vppf Vee = Vss 5 1.5 1.5 1.5
thru| R =1KQ 10 3 3 3 Vv
1KQ to VSS 15 4 4 4
Vi Input high voltage hg >2uA 5 | 35 ‘35 35
(on all 10 7 7 7 \
OFF 15 11 11 11
channels)




MMC 4051 MMC 4052 MMC 4053

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER VIS Vee VSS Voo TT.OW 25°C T:GIGH UNIT
Vi v V) min. | max. | min. | typ. | max.’| min. | max.

g b Input G H|v,=0/18V 18 +0.1 +1073] 0.1 +1
leakage types uA
current E.F

types [V, = 0/15V 15 +0.3 +107"*| +0.3 +1
C, Input capacitance Any address
or inhibit )
input 5 7.5 pF

(0) Determined by minimum feasible leakage measurement for automatic testing
(3¥) Tow = —55°C for G, H device; —40°C for E, F device.
Trigh = +125°C for G, H device; +85°C for E, F device.

DYNAMIC ELECTRICAL CHARACTERISTICS
(Th = 25°C, C_ = 50 pF, all input square wave rise and fall time = 20 ns)

TEST CONDITIONS VALUES UNIT
PARAMETER Vee | RL f; Vis | Vss | Voo typ. |max.
V) (KO |[KH2| (W) | (V) | (V)
Switch
t,q-Propagation 10V 5 30 | 30 ns
dalay time (Signal 200 Iml 10 15 | 60
Input to output) 15 11 20
Frequency
response 5) 10 | VO at common 4053 | 30
channel ,ON* (Sine OUT/IN 4052 | 25 MHz
wave Input)at =Vgg| 1 4051 | 20
V
20 Log V0= —3dB Vgat any channel 60 MHz
|
Feedthrough Vg at common 4053 8
(all channels OFF) QUT/IN a0s2 | 10 MHZ
Vo =Vgs| 1 5¢) 10 4051 | 12
at 20 Log— =
Vi
=-—40dB : . Vo at any channel 8 MHz
Frequency signal Between any 2 channels i
crosstalk at
Vo Between Measured
20 Log —= —40 dB 5(°) 10 | sections oncommon| 6
V, 4052 only
=V 1 Measured
ss on any 10 MHz
channel
Between any In pin 2
sections 2 out pin 14 25
4053 only
In pin 15 6
out pin 14
Sine wave distor- 10 1 ar) 5 03
Jion fig = 1 KHz [=Vgg| 10 1 | 36¢) 10 0.2 %
<ine wave 10 1 | 5 15 012
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MMC 4051 MMC 4052 MMC 4053

TEST CONDITIONS VALUES UNIT
PARAMETER Vee | RL f, Vis | Vss | Vob typ. max.
V) (K) [(KHzZ)| (W) (V) V)
Control (address or inhibit)
Propagation delay time: 0 0T s 360 720
Address-to signal OUT 0 0 10 160 320 ns
channels ON or OFF 0 0 15 120 240
- 5 0 5 225 450
Propagation delay time: 0 0 ] 360 720
Inhibit to signal OUT 0| 10 0 10 160 320 ns
(channel turning ON) 0 0 15 120 240
. -10 0 5 200 400 R
Propagation delay time: 0 5 200 450
Inhibit to signal OUT 0] 03 10 30 210 ns
(channel turning OFF) 0 15 70 160
- 10 5 130 300
Address or inhibit to o103 0] 10 | Vc= Vpp— Vss 65 mV
signal crosstalk (Square wave) peak
Voo — Vee

(@) Peak to peak voltage symetrical about

(3%) Both ends of channel.

FUNCTIONAL DIAGRAMS AND TRUTH TABLES

v
MMC 3051 DD , CHANNELS INJOUT .
7 6 5 & 3 2 1 0
©0 ? Cf@ ® e ?
A
O— ] —
] ‘
® Lo BINARY TO ————C— 1) (grfr;ON
C CONVERSION 10F8 — "
®—W | oEcooer — O
N W iNHiBIT L=
é‘j a™ " an
INPUT STATES LON" CHANNEL(S)
INHIBIT C | B A
0 o|lo0]oO 0
Vss Vee 0 o A !
0 0 1 0 2
0 0 1 1 3
0 11010 2
0 1 0 1 S
0 1 1 0 6
0 1 1 1 7
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MMC 4051 MMC 4052 MMC 4053

MMC 4052

X CHANNELS INJOUT
Voo
&x) % X X
A [
©— — -
8 B, B
—
© LOGIC LEVEL BINARY TO @ (OMON X
CONVERSION 10F & —0 %%NY
8_ - 1 =2 OUT/IN
DECODER =
M iNHBiT — G
é)é.) INHIBIT B A
QS G Q 0 0| 0O |Ox Oy
oy 1y 2y 3¥ 0 0 1 1x, 1y
S~———————
Y CHANNELS INjouT 0 1 0 2x, 2y
0 1 1 3x, 3y
Yss Vee 1 X | x NONE
MMC 4053
Y e
L0GIC LEVEL BINARY TO = Ty a
CONVERSION t o 10F2 éﬁ? ('”PQ %)
DECODERS
W[TH NHIBT
L OUT/IN
A ax or ay
O—
8 | OUT/IN
o . — %"
: OUT/IN
INH 31
GLVS g\fes INHIBIT | AorBorC
0 0 ax or bx or cx
0 1 ay or by or cy
1 X .NONE

SPECIAL CONSIDERATIONS

Control of analog signals up to 20 V peak-to-peak can be achieved by digital signal amplitudes of 4.5 to
20 V (if Vpg—Vss = 3 V., @ Vpp—Vge of up to 13 V can be controlled; for Vgp—Vee level differences above
13 V. a Vgp—Vgs of at least 4.5V is required). For example, if Vpp = + 5V, Vgg= 0, and Vgg = —13.5V, ana-
log signals from —13.5V to + 4.5V can be controlled by digital inputs of O to 4.5V. In certain applications,
the external load-resistor current may include both Vpp and signal-line components. To avoid drawing Vpp
current when switch current flows into the transmission gate inputs, the voltage drop across the bidirec-
tional switch must not exceed 0.8 volt. No Vpp current will flow through R, if the switch current flows into
lead 3 on the MMC 4051; leads 3 and 13 on the MMC 4052; leads 4, 14, 15 on the MMC 4053.
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MMC 4060

14-STAGE RIPPLE-CARRY BINARY COUNTER/
DIVIDER AND OSCILLATOR

GENERAL DESCRIPTION

The MMC 4060 is a monolithic i.c. processed in
standard Al-gate CMOS technology. This device
consists of an oscillator section and 14 ripple-carry
binary counter stages. The oscillator configuration
allows design of either RC or crystal oscillator cir-
cuits. All counter stages are master-slave flip-flops.
The state of the counter is advanced one step in bi-
nary order on the negative transition of &y (and @o) A
high level on the RESET line resets the counter to
the all O's state and disables the oscillator. Schmitt
trigger action on the clock line permits unlimited
clock rise and fall times. All inputs and outputs are
fully buffered.

FEATURES

® Medium-speed operation

@ Fully static operation

@ Buffered inputs and outputs

® Common reset

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -05t 20 Vv
oo E and F types 105 to 18 v
V, Input voltage -0.5 Vppt0.5 \%
| DC input current (any one input) +10 mA
I!’t,Jt Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Tp = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 Y
oo E and F types 3to 15 \)
V, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

QR 163 Voo
af3 an
Qth 8
a6 Q9
as RESET
a7 9]
ab %0

Vss
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MMC 4060

S8TATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo lig! | Voo T ow 25°C THIGH UNIT
\2 A2 WA | M) i max, | min, typ | max. | min. | max.
I Quiescent G H|O0/5 5 5 0.04 5 150
current types|0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.F (0O/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 80 600
Von  Output high 0/ 5 <1 5 |4.95 4.95 4.95
voltage 0/10 <1 | 10 |9895 9.95 9.95 Vv
0/15 <1 | 15 (1495 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005] V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1110 | 7 7 7 Y
1.5/135/ <1 | 15 |11 11 1
Vi Input low 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1 1| 10 3 3 3 Vv
135715/ <1 | 15 4 4 4
lon Output G H|O/ 5 25 5 |-2 -1.6 |—3.2 —1.15
drive types|(0/ S 46 5 |-064 —0.51}—1 —0.36
“current 0/10 9.5 10 |-1.6 -1.3 |-2.6 -09
0/15| 135 15 |-4.2 -34 |-68 —-24 A
m
E.F |0/ 5 25 5 [-1.53 —1.36|—3.2 -1.1
types |0/ 5 46 5 [-0.52 —0.44|—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-26 -09
0/15{ 135 15 |-36 -30 |-68 -4
loL Output G H|O/5 04 5 | 0.64 051| 1 0.36
sink types [0/10 05 10 | 1.6 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24 A
m,
E,F |0/ 5 04 5 | 0.52 044 1 0.36
types |0/10 05 10 | 1.3. 11 | 26 09
0/15 15 15 | 36 30 | 68 24
s b Input G.Hlo/g 18 £0.1 +£10°5| 01 +1
leakage types Any
current EF input KA
710715 15 +03 +1075 £0.3 +1
types
(o] Input
capacitance Any input. 5 7.5 pF

* T.ow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “O" level is:
1 V min. with Vpp= 5V
2 V min. with Vpp= 10V

2.5 V min. with Vgp = 15 V
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MMC 4060

DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta = 25°C, C, = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpg = 0.3%/°C values, all

input rise and fall time = 20 ns)

L

TEST CONDITIONS VALUES
PARAMETER UNIT
VopV) Min. | Typ. | Max.
Input-pulse operation
tpun Propagation delay time 5 370| 740
PR (3 t0 G4 Out) 10 150| 300| ns
15 100 | 200
tpiw Propagation delay time 5 100 | 200
PHL (@n to @4 ) 10 50| 100| ns
15 40 80
trw Transition time 5 100| 200
b 10 50| 100| ns
15 40 80
tw Input pulse width 5 50| 100
f=100kHz 10 20 40| ns
15 15 30
t~ ty Input rise and fall time 5
10 Unlimited us
15
fmax  Maximum clock input 5 35 7
frequency 10 8 16 MHz
15 12 24
Reset operation
tpy Propagation delay time 5 180 | 360
10 80| 160| ns
15 50| 100
tw  Reset pulse width 5 60| 120
10 30| 60| ns
15 20( 40
RC 6beratlon
Variation of frequency C, = 200 pF 5 18 | 21.5 25
(Unit-to-Unit) Rs = 560 k0 10 20 23 26
R, = 50 kO 15 21.1| 24 27
— kHz
Variation of frequency with C, = 200 pF 5Vto 10V - — 2
voltage (Same Unit) Rg = 560 kQ
R, = 50 kO 10Vto15V | — - 1
C,= 10 uF 5 - - 20
R, max = 50 uF 10 - - ?0 MQ
=10 uF 15 - - 10
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MMC 4060

TEST CONDITIONS VALUES

PARAMETER UNIT
VppV) Min. | Typ. | Max.
R, = 500 kO 5 - — [ 1000

C, max = 300k0 10 - - 50| wF

= 300 kQ 15 - - 50

Maximum Oscillator Frecquencys¢ R, = 5k 10 530 | 650 810 KHz
C,= 15 pF 15 690 | 800 | 940

* RC oscillator applications are not recommended at supply voltages below 7 V for R, = 50 k)

LOGIC DIAGRAM

FF2-FF13

*R-HGH DOMINATES (REETS ALL STAGES) @i-av_Qiz,an
4COUNTER ADVANCES OMNE BINARY COUNT
ON EACH NEGATIVE-GOING TRANSTION OF
o L(AND 90)

Detail of tipical flip-flop stage

g 8
| ]
] P
- ‘
n R o] R 2
—I ] ili 8
' !
)
Q
n h
$
[

Q%
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MMC 4066

QUAD BILATERAL SWITCH
FOR TRANSMISSION OR MULTIPLEXING
OF ANALOG OR DIGITAL SIGNALS

GENERAL DESCRIPTION

The MMC 4066 (E, F — intermediate temperature
range and G, H — extended temperature range) are
monolithic integrated circuits, available in 14-lead
dual in-line plastic or ceramic package.

The MMC 4066 1s a quad bilateral switch intended
for the transmission or multiplexing of analog or digi-
tal signals. It is pin-for-pin compatible with MMC
4016, but exhibits a much lower ON resistance. In
addition, the ON resistance in relatively constant
over the full input-signal range. The MMC 4066 con-
sists of four independent bilateral switches. A single
control signal is required per switch. Both the p and n
device in a given switch are biased ON or OFF simul-
taneously by the control signal.

As shown in schematic diagram, the well of the
n-channel device on each switch is either tied to the
input when the switch is ON or to Vgg when the
switch is OFF. This configuration eliminates the va-
rigtion of the switch-transistor threshold voltage with
input signal, and thus keeps the ON resistance low
over the full operating-signal range. The advantages
over single-channel switches include peak input sig-
nal voltage swings equal to the full supply voltage,
and more constant ON impedance over the input-
signal range.

FEATURES

® 15 V digital or +7.5 V peak-to-peak switching

® B0 () typical ON resistance for 15 V operation

@® Switch ON resistance matched to within 5 () over
15 V signal-input range

® High on/off output-voltage ratio: 65 dB typ. at f¢ =
10 kHz, R_ = 10 k2

@ High degree of linearity: < 0.5% distortion typ at f,s =
kHz, V|s =5 Vp-p, VDD_VSS =10V, RL =10 kQ

® Extremely low off switch leakage resulting in very
low offset current and high effective OFF resis-
tance; 10 pA typ.at Vpp—Vgg = 10V, Ty = 25°C

® Extremely high control input impedance (control
circuit solated from signal circuit): 10'2 (1 typ.

@ Low crosstalk between switches: —50 dB typ. atf =
09MHZ R =1k

® Matched control-input to signal-output capaci-
tance: reduces output signal transients

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types - o] 20 \)
E and F types -05to 18 \)
V, Input voltage -0.5to Vppt0.5 Vv
Iy DG input current (any one input) +10 mA
Piot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
Tseg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vopp* Supply voltage: G and H types 18 VvV
oo E and F types 3to 15 vV
Vv, Input voltage to Vop \Y
Ta Operating
temperature : G and H types -55to 125 °C
. E and F types -40 to 85 °C
FUNCTIONAL DIAGRAM
SIGNAL [IN/OUT 1 (0 A % Voo
A OUT/IN 2 13 CONTROL A
sionaL [ouT/IN 3 [ [sw 0 HH 12 conTRoL D
8 Ut g 1 INJOUT }SIGNAL
CONTROLB S 0 .lm 3 10 OUT/IN b
CONTROL C 6 |: [ 9 oul/IN }SIC,CNAL
Vss 7 J 8 INOUT
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MMC 4066

ELECTRICAL CHARACTERISTICS

(Ta = 25°C, typical temperature coefficient for all Vpp values is 0,3% /°C)

TEST CONDITIONS VALUES
PARAMETER Vi | Vop| Tiow* 25°C Thigh*
V) | W - - - UNIT
min. . max. | min. | typ. | max. | min. | max.
I ?Jigscent 0/5/ 5 0.25 0.01 | 0.25 7.5
evice G.H
current types 0/10| 10 0.5 0.01| 05 15
(All switches 0/15] 15 1 0.01 | 1 30
ON or all
switches 0/20| 20 5 002 |5 150
OFF) A
E.F 0/ 5| 5 1 0.01 |1 7.5
types 0/10] 10 2 001 2 15
0/15| 15 4 001/ 4 30
Signal inputs (V) and Outputs (V,e)
Ron On resistance Ve = VDD 5 800 470 {1050 1300
G.H [ R = 10k return 10 310 180 | 400 550
BPES|  \o—Vss 15 200 125 | 240 30|
EF|® 2 5 850 270 [1050 1200
types | Vis = Vgsto Vpp 10 330 180 | 400 500
15 210 125 | 240 300
Aon Resistance Between | R, = 10k, Vc = Vpp| 5 15
Any 2 switches,
ARow 10 10 Q0
15 5
TDH Total Harmonic Ve=Vpo=5V. Vgg=—5V,
Distorsion Vs (p—p}=5V
(Sine wave centered in OV) 0.4 %%
R .= 10k0
fis = 1 kHz sine wave
-3dB FuqoﬁhFre?uency Ve=Vpp=5V., Vgs=—5V,
switch on Vg (p—p)=5V
(S.isne wave centered on 0V) 40 MHz
HL= 1 kQ
-50dB Fedthrough Ve=Vpp=5V. Vs (p—p)=5V
Frequency (switch offt | (Sine wave centered an OV) 1 MHz
R, = 1kQ
-50dB Crosstalk Frequency | Vc(A) = Vgg = +5V
Vc(B) = Vgg = -5V
Vis(A) = SVp-p, 500 source 8 MHz
R_.=1kn
tod Frsopa'g;lation delay R_ =200 k0 5 20 | 40
ignal Input to = =
Signal output) B Eo Ve S 10 10 | 20 ns
(Square wave centred on 5V)
t. =t.=20ns 15 15
Cis Input capacitance Vpp= +5V 8
Cos Output capacitance Vc=Vgg= -5V 8 pF
C,s Feedthrough 05
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MMC 4066

TEST CONDITIONS VALUES
PARAMETER Voo Tlow 25°C Then  |UNIT
W min. [max. | min. [ typ [max. | min. [ max.
Input/Output G.H | yv.=ov
Leakage current types | v = 18V; V = OV 18 +0.1 +10-3 £0.1 +1
switch OFF Vig = 0V; Vo= 18V A
E.F | Vg=0V
types | Vis= 15V; Vo= OV 15 +0.3 +10-3] +0.3 +1
Vis = 0V; Vo= 15V
Control (V¢
Vic Control input Low Iligl < 10 pA 5 1 1 1
voltage ;/:d= V?,s. Vos = VOD 10 2 5 P Vv
Vis=Vpp Vos=Vss | 15 2 2 2
Viuc Control input High 5 35 35 35
voltage 10 7 7 7 Vv
15 | 11 11 11
i by Input
" oakage G. H | Vis=Vop 18 +0.1 +108 +0.1 +1
current types| Vpp— Vss =18V uA
EF| Voo~ Vss=15V | 45 +03 +10'5 +0.3 +1
types | Vec = Vop — Vss
Crosstalk (control input to | Vo= 10 V (Sg. wave)
signal output) tftf =20ns 10 50 mwW
Turn-On propagation delay | Viy = Vpp, te 5 35 | 70
t¢ = 20 ns; o 40 ns
C, = 50 pF, 10 e
R.=1k0 15 15 | 30
Control input Vis =Vpp. Vss=GND
Repetition rate R, = 1k to gnd 5 6
C, = 50 pf
Ve = 10 V (Square
wgve centered on 5 V) 10 9 MHz
t. ty =20 ns
Vos = /2 V4 O 15 95
1 KHZ
C, Input capacitance Any input 5|75 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Thien = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1 V min. with Vgp= 5V
2 V min. with Vpp =10 V
25 V min. with Vpp =15V
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MMC 4066

SCH'EM_ATIC‘ DIAGRAM
1 of 4 identical switches and its associated control

circuitry

NORMAL  OPERATION

CONTROL LINE BIASING
SWITCH  ON- Ve . 1"=Vpp
SWITCH OFF-V¢ .0"=Vgg

Ve o—->—-

CONTROL

‘TV SWITCH
1

_th

| B
B }_oVO

Vos

Y

TYPRPICAL APPLICATIONS o )
Bidirectional signal transmission via digital control logic

SV
L.

INPUT

|

DIGITAL
CONTROL
INPUTS

SIGNAL LEVEL RANGE
Vos$vi< Voo

T SV
ANALOG  INPUTS (+5V)
? ? S Vpp= 5V
5v DD
Voo*© SV
MMC
l 4066
SW
A
SW
MMC B
4054 W
C
SW
D
é 3 > )
VSS=OV Vs =5V
Veg= -5V ANALOG  OQUTPUTS (#5V)
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MMC 4067 MMC4097

ANALOG MULTIPLEXERS /DEMULTIPLEXERS:
MMC 4067: SINGLE 16-CHANNEL

MMC 4097:
GENERAL DESCRIPTION

The MMC 4067, MMC 4087 are monolithic integra-
ted circuits, available in 24-lead dual-in-line plastic

package.

The MMC 4067, MMC 40397 analog multiplexers/de-
multiplexers are digitally controlled analog switches
having low ON impedance, low OFF leakage current,
and internal address decoding. in addition, the ON re-
sistance is relatively constant over the full input-sig-
nal range.

The MMC 4067 is a 16-channel muitiplexer with
four binary control inputs A, B, C, D, and an inhibit in-
put, arranged so that any combination of the inputs
selects one switch.

DIFFERENTIAL 8-CHANNEL

The MMC 4097 is a differential 8-channel muitiple-
xer having three binary contral inputs A, B, C, and an
inhibit input. The inputs permit selectlon of one of
eight pairs of switches. A logic .1" present at the in-
hibit input turns all channels off.

FEATURES

® Low on resistance: 125() (typ) over 15 V,_, sig-
nal-input rangé for Vg3V 18V

° I;llgh off nesnstance chan ﬁsleakage of +/—10 pA (typ)
or V

[ ] Matc?-ed swntch characternstlcs A Ry, = 50 (typ).
for V VSS =

® Very Pow qunescent power dissipation under all dlgl-
tal-control input and supply conditions: 0.2. uW
(typ.) for VpgVsg

® Binary address aecodlng on chip

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types 0.5to 20 )
E and F types -0.5to 18 Vv
\A Input voltage -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
ﬁ’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Ta = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 Y
E and F types 3to 15 \Y
V, Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types 85 °C’

CONNECTION DIAGRAM
MMC 4067

CHANNEL
Nout

WT/IN

CHANNEL X
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MMC 4067 MMC 4097

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vis Vee | Vss | Voo TLowl®) 25°C ThigH®) UNIT
2 M A W min. | max. [ min. | typ | max. | min. | max.

I . Guiescent |GandH ] 5 004 S 150
device types 10 10 004| 10 300
current 15 20 004| 20 600 | wA

20 100 008 | 100 3000
Eand F ) 5 20 Q04| 20 150
types 10 40 004 | 40 300
15 80 004 | 80 600
Switch
ON Resistance |Gand H| O<Vi< 0 0 5 800 470 (1050 1300
types Voo 10 310 180 | 400 580
15 200 125 | 240 320 a
EandF | OV 0 0 5 850 470 |1050 1200
types Voo 10 330 180 | 400 520
15 210 125 | 240 300
AON Resistance 5 10
(Between any & 0 0 10 10 0
channels) 15 5

OFF(®)Any

leak® | channel Gand H

age |OFF types 0 0 18 100 +/-0.1 100 1000 nA

c':'t All channels |G and H

"t loFrF types 0 0 18 100 H/-0.4 100 1000| nA
(common
OUT/IN)
Any
channel Eand F -
OFF types 0] 0 15 300 +/-0.1 300 1000| nA
All channels | E and F
OFF types 0 0 15 300 H/-0.1 300 1000| nA
(common
OUT/IN)
Cc Input 5
Capacitance] Output 4067 55
Output 40387 35 pF
JFeedthrough -5 S 02
Control (Address or Inhibit)
VIL Input low voltage =VDD VEE=VSS 5 1.5 15 1.5
thru R. = 1K 10 3 3 3
. 1k to Vgg 15 4 4 4
Vin'  Input high voltage || <2 uA 5 | 35 35 35 Vv
(on all OFF | 10 7 7 7
channels) 15 11 11 11

e b Input GandH |V=0/18 18 +0.1 +1073] £0.1 +1 wA
leakage ‘types
curent Eand F |V,=0/15 15 +0.3 +107| +0.3 1 | uA

types |
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MMC 4067 MMC 4097

TEST CONDITIONS VALUES
PARAMETER v, Vo ol | Voo Tow 25°C Thich UNIT
3 Az WA | (V) min. | max. [min. | typ |max. min. {max.
Cl Input capacitance Any address or inhibit input I 5 I 75 pF
(®) Determined by minimum feasible leakage measurement for automatic testing
3¢ TLow =—55°C for G and H types; —40°C for E and F types
Thigh =+125°C for G and H types; +85°C for E and F types
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tamb = 25°C, C_ = 50 pF, all input square wave rise and fall times = 20 ns)
TEST CONDITIONS VALUES
PARAMETER Ve R, f, Vi | Vss | Voo UNIT
(\")) k) [kH2| (M) | (V) | (W TYP. ! MAX.
Switch
t,q Propagation delay =V, 200 V 6] 5 30 | 60
tfnd'\e (Signal input to oo JEDL 10 15 | 30 ns
output) 15 1 20
Frequency response = Vpp 1 5@ | O 10 | Vg at common 4067 | 14
channel ,ON" (Sine OUT/IN 4097 | 20 MHz
wave input) at 20
Log(Vg/V) = —3dB Vg at any channel 60 MHz
l;gedthr;mgpéall 0 = Vgs 1 5| O 10 | Vg at common 4067 | 20
annels at OUT/IN 4097 | 12 MHz
LogVo/ V) =-40d8 Vg at any channel 8
Frequency signal Ve = Voo| 1 5@ 0 10 | Between any (A and
crosstalk at 20 B) channels 1
Logtvégl/vi[A)] = ‘
-40 Ves=Vss Between Measured
sections on MHz
(A and B) common 10
4097 only Measured
on any
channel 18
Sine wave distortion 5 10 1 2| 0 5 0.3
fis = 1 kHz sine wave 10 10 1 3e| O 10 0.2 %
15 10 1 5] O 15 012
Control (Address or inhibit)
Propagation delay Voo 10 0 5 325 | 650
time: address or inhi- 0 10 135|270 | ns
bit to signal OUT I l 0 15 95 | 190
(channel turning ON)
Propagation delay Voo 03 0 5 220 | 440
time: address or inhi- 0 10 90 (180 | ns
bit to signal OUT l I 0 15 65 | 130
(channel turning OFF)
Address or inhibit to Voo 103¢ 0 10 75 mV
signal crosstalk I e I peak

3¢ Both ends of channel

(®) peak to peak voltage symmetrical about (Vpp—Vgg)/2
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MMC 4067 MMC 4097

LOGIC DIAGRAM
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MMC 4067 MMC4097

MMC 4097 CHANNEL INJOUTY  CHANNEL INOUT X
7654321 o‘?ss):.azﬁ

-
1
| 1
' | :
? 0o : "Vu"‘l' 1
1 —ed 1 :
| TT
| Vppp—+-oVout
1 [} (. K 9 S :
| ]
- :t =
1 s | y
. L-—-<< _ ____ = -------- i +OVdecoder
|
COMMON
X OUT/IN
= 16 !
A @O— 2 D
s®— = ‘
® E
¢ - 16
NHBT @—— § D—_
o
© COMMON
TG ——ﬁi)
& ﬂ_ Y OUT/IN
z ‘@’— TRUTH TABLE for
3 MMC 4097
@ TG
AlBlc] inh Selected
ﬁ__. channel
0o|0|0| O OX, oY
16 110|0] O 1X, 1Y
r o|1|0| O 2%, 2y
e I 11110 O 3X%, 3Y
1 olof[1] o ax; ay
11011 O 5X, 5Y
o|1|1| © B6X, BY
1117111 O 7X, 7Y
Vss

APPLICATIONS INFORMATION

In applications where separate power sources are used to drive V, p and the signal inputs, the Vpp current
capability should exceed Vpp/R (R, = effective external load). This provision avoids permanent current
g%vsv! 70r clamp action on the ?/DD supply when power is applied or removed from the MMC 4067 or MMC
When switching from one address to another, some of the ON periods of the channels of the multiplexers
will overlap momentarily, which may be objectionable in certain applications. Also when a channel is turned
on or off by an address input, there is a momentary conductive path from the channel to Vgg which will
dump some charge from any capacitor connected to the input or output of the channel. The inhibit input
turning on a channel will similarly dump some charge to Vgg. The amount of charge dumped is mostly a
function of the signal level above Vgg Typically, at Vp5Vss = 10V, a 100 pF capacitor connected to the
input or output of the channel will lose3-4% of its voltage at the moment the channel turns on or off. This
loss of voltage is essentially independent of the address or inhibit signal transition time, if the transition
time is less than1-2 us. When the inhibit signal turns a channel off, there is no charge dumping to Vgs.
Rather, there is a slight rise in the channel voltage level (65 mV typ.) due to capacitive coupling from inhign;
inplut to channel input or output. Address inputs also couple some voltage steps onto the channel signal le-
vels. .

In certain applications, the external load-resistor current may include both Vpp and signal-line compo-
nents. To avoid drawing Vpp current when switch current flows into the transmission gate inputs, the vol-
tage drop across the bidirectional switch must not exceed 0.8 volt
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MCC 4068

8-INPUT NAND/ AND GATE

GENERAL DESCRIPTION

The MMC 4068 (intermediate or extended tempe-
rature range) are monoglithic integrated ciorcuit,
available in 14-lead dual -in-line plastic or ceramic
package. The MMC 4068 NAND/AND gate provides
the system designer with direct implementation of
the positive-logic 8-input NAND and AND functions
and supplements the existing family of COS/MOS ga-
tes.

FEATURES

® Medium-speed operation — tpy, t = 75 ns
(typ) at 10V PrL: TP
® Buffered output

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 i
eo E and F types 05to 18 v
V, Input voltage ) -05to Vppt+0.5 Vv
| DC input current (any one input) +10 mA
&’m Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating 1o5 oo
temperature : G and H types -55to :
E and F types -40 to 85 OC
Tseg Storage temperature -65 to 150 c
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types to 18 VvV
oo E and F types 3to 15 \Y
V, Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

K= A-8-C-D-E-F-G¢
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MCC 4068

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vil Vo |l |Voo| Thow 25°C Then | it
V) W WA 1 ) e T max. | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 0.25 0.01 |0.25 7.5
current types |0/10 10 05 0.01 | 05 15
0/15 15 1 001 |1 30
0/20 20 5 002 |5 150 A
E.F [0/ 5 5 1 001 |1 7.9
types |0/10 10 2 0012 15
0/15 15 4 0014 30
Vou  Output high 0/ 5 <1 5 |4.95 4.95 4.95
voltage 0/10 <1 | 10 (995 9.95 9.95 \Y
0/15 <1 | 15 [14.95 14.85 14.95
Vo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1110 0.05 0.05 005| Vv
15/0 <1 | 15 0.05 0.05 0.05
Vi Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1 10 | 7 7 7 Y
157135/ <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 v
135/15{ <1 | 15 4 4 4
lon Oqtput G H|O/5 25 5 |-2 -1.6 |-32 —1.15
drive types|0/ 5 46 5 |-064 —0.51|—1 —0.36
current 0/10| 95 10 (-1.6 |7 |-1.3 |-26 -09
0/15] 135 15 |-4.2 —-3.4 |-68 -24
E.F |0/ 5 2.5 5 |-1.53 —1.36|-3.2 -1.1 mA
types |0/ 5 4.6 5 [-0.52 —0.44|—-1 —0.36
0/10 9.5 10 [-1.3 -1.1 |26 -09
0/15| 135 15 [-36 -30 [-68 -24
loL Output G, H|0O/ 5 04 5 064 051 1 0.36
sink types (0/10 05 10 | 1.6 13 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 0.44| 1 0.36
types [0/10 0.5 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
b b Input G.Hln/18 18 £0.1 +10°5] £0.1 +1
leakage types Any A
current ; H
E.F loss| "™ 15 +03 +108 +0.3 +1
types
o} Input )
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Trign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1-V min. with Vpp= 5V
2 V min. with Vpp =10V
2.5 V min. with Vgg =15V
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MCcC 4068

DYNAMIC ELECTHICAL CHARACTERISTICS

(T, = 25°C, C_ = 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vgg = 0.3%/°C, all input rise
and fall times = 20 ns).

TEST CONDITIONS VALUES

PARAMETER - UNIT

Vpp (V) min. typ. max.

tpHL, Propagation delay time 5 150 300
teLH 10 75 150 ns

15 55 110

trim Transition time 5 100 200
tTHL 10 50 100 ns

: 15 a0 80
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MMC 4069

HEX INVERTER

GENERAL DESCRIPTION

The MMC 4068 is a monolithic integrated circuit
processed in standard Al-gate CMOS technology.
The MMC 40689 consists of six CMQOS inverter cir-
cuits. This device is intended for all general-purpose
inverter applications where the medium-power TTL-
drive and logic-level-conversion capabilities of cir-
cuits such as MMC 4049 Hex Inverter/Buffer are
not required.

FEATURES

® Medium-speed operation

tpuL tpen = 30 ns (typ) at 10V
e Qifescent current specified to 20 V
® 5V, 10V, 15V parametric ratings

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types 05to 20 Vv
E and F types -05to 18 \
V, Input voltage -0.5 Vppt0.5 Y
| DC input current (any one input) +10 mA
li’m Total power dissipation (per package) 200 mw
Dissipation per output transistor
for Tp = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tsig Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 \
E and F types 3to 15 Vv
V, Input voltage Oto Voo Y
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

SCHEMATIC DIAGRAM

;r
JL
' R
113,5,9,m,13)
3
e
Vs

Voo

G
2(4,6,8,0,12)
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MMC 4069

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER [v.] Vo | llol|Voo| Tow 25°C LTI
v W) WA | (V) min. | max. | min. [ typ | max.[ min. | max.
I Quiescent GH|O/5 5 0.25 001|025 7.5
current types{0/10 10 05 001 05 15
0/15 15 1 Qo1 1 30
0/20 20 5 002 5 150 A
E.F |0/ 5 5 1 0011 7.5
types|0/10 10 2 Q01| 2 15
0/15 15 4 001} 4 30
Vou  Output high 0/5 <1| 5 |485 495 495
voltage 0/10 <1 10 | 995 9.95 9.95 Vv
0/15 <1 | 15 |14.95 14.95 14.95
VoL  Output low 5 /0 <1 5 aos 0.05 0.05
voltage 10/0 <1} 10 0.05 005 005| VvV
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05/745| <1 51| 4 4 4
voltage 1/9 <1 101 8 8 8 Y
157135 <1 | 15 |125 125 125
Vi Input low 45/05| <1 5 1 1 1
voltage 9/1 <11| 10 2 2 2 Vv
135715 <1 | 15 2.5 25 25
lon Output G.H|0/ 5 25 5 |-2 -1.6 |—3.2 —1.15
drive types|0/ S 4.6 5 |-0.64 -0.51-1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |26 -0.9
0/15| 135 15 |-4.2 -34 |-6.8 —24 A
m
E.F |0/ 5 25 5 |-1.53 —-1.36—3.2 -1.1
types|0/ 5 4.6 5 |-0.52 —0.44—1 —0.36]
0/10 9.5 10 {—1.3 -1.1 [-2.6 -09
0/15| 135 15 [-3.6 -30 |-68 -24
loL QOutput G H|O/5 04 5 | 064 051 1 ‘0.36
sink types|0/10 05 10 | 16 13 | 26 0.9
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044 1 0.36
types|0/10 05 10| 1.3 11 | 26 09
0/15 1.5 15 | 36 30| 68 24
e i Input G.Hlg/1g 18 £0.1 109 +0.1 +1
leakage types Any A
current ; H
E.Floss| ™ 15 +0.3 +109 03 £1
types
c Input
capacitance Any input 5 7.5 pF

* T.ow = —55°C for G, H devices; —40°C for E, F devices.
* Tuign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:
1V min. with Vpg= 5V

2 V min. with VDD =10V
25 V min. with Vpp = 15 V
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MMC 4069

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta = 25°C, C_ = 50 pF, R_ = 200kohm, typical temperature coefficient for all Vop= 0.3%/°C values, all input rise
and fall times = 20 ns).

TEST CONDITIONS VALUES
PARAMETER - UNIT
Vpp (V) min. typ. max.
tpun: Propagation delay time 5 55 110
tpHL 10 30 60 ns
15 25 50
trn  Transition time 5 100 200
tTHL 10 50 100 ns
15 40 80
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MMC 4070 MMC 4077

QUAD EXCLUSIVE-OR GATE 4070
QUAD EXCLUSIVE-NOR GATE 4077

GENERAL DESCRIPTION

The MMC 407074077 are monolithic integrated cir-
cuits, available in 14-lead dual in-line plastic or cera-

mic package.

The MMC 4070 contains four independent exclusi-

ve-OR gates.

The MMC 4077 contains four independent exclusi-

ve-NOR gates.

The MMC 4070 and MMC 4077 provide the system
designer with a means for direct implementation of
exclusive-OR and exclusive-NOR function, respecti-

vely.

FEATURES

® Medium-speed operation tp

at V, D:1OV.CL=500

® 100Y%: tested for quiescent current

APPLICATIONS

® Logical comparators
® Adders/substractors
® Parity generators and checkers

E‘L =tpy = 65 ns (TYPR)

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 \
E and F types -0.5to 18 \
V, Input voltage -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
#’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tsig Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types to 18 \Y
E and F types 3to 15 VvV
V, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
CONNECTION DIAGRAM
MMC 4070 MMC 4077
AC Voo
sl H
J=ReB(Q G
R=CeD[] H=GeH
g T-EoF
o( F
vss €
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MMC 4070 MMC 4077

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi | Vo |llol|Voo| Tow 25°C Then | UNIT
v Vi WA | V) min. | max. | min. | typ | max.| min. | max.
I GQuiescent G H|O/ 5 5 1 0.02 1 30
current types|0/10 10 2 0.02 2 60
0/15 15 4 002| 4 120
0/20 20 20 004 | 20 600 WA
E,F |0/ 5 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002| 16 120
Von  Output high 0/ 5 <1 5 | 495 4.95 4.95
voltage 0/10 <1 10 | 995 9.99 995 Vv
0/15 <1 | 15 [14.95 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 1070 <A1 10 0.05 0.05 005|( V
15/0 <1 15 : 0.05 0.05 0.05
Vik  Input high 05/45|<1| 5 | 35 35 35 S
voltage 1/9 <1 10 | 7 7 7 \
1.5/135| <1 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 Vv
135715 <1 15 4 4 4
lon Output G, H|0/ 5 25 5 |2 -1.6 |—-32 —1.15
drive types |0/ 5 4.6 5 |-0.64 —0.51(—1 —0.36
current 0/10 95 10 |-1.6 -1.3 |—-26 -0.9
0/15| 135 15 |—4.2 -34 |-6.8 -24 A
m
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types |0/ S 4.6 5 [-0.52 —0.44|—1 —0.36
0/10 95 10 |—-1.8 -1.1 |—26 -09
0/15| 135 15 |-36 -3.0 |-6.8 —-24
loL Output G, H|0O/ 5 04 5 | 0.64 051 1 0.36
sink types [0/10 0.5 10 | 1.6 1.3 | 26 08
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F [0/ 5 04 5 | 052 044 1 0.36
types (0/10 05 10 1.3 1.1 26 0.8
0/15 1.5 15 | 36 30 | 68 2.4
e b Input G.Hlg/1g 18 £0.1 +£10°5 201 £1
leakage types Any A
current ; K
E.F lo/1s| ™ 15 +03 +10°5 £0.3 +1
types
c Input
capacitance Any input 5 7.5 pF
* Tow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1”* and “0" level is:
1 V min. with VDD = 5V
2 V min. with Vpp =10 V
2.5 V min. with Vpg = 15 V
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MMC 4070 MMC 4077

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta= 25°C, C_ = 50 pF, R, = 200 k{, typical temperature coefficient for all Vgp values is 0.3%/°C, all input rise
and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS UNIT
VW) MIN. TYP. MAX.
tpue  Propagation delay time 5 140 280
tpuH 10 65 130 ns
15 50 100
tyye  Transition time 5 100 200
trH 10 50 100 ns
15 40 80
TRUTH TABLE FUNCTIONAL DIAGRAM
(1 of 4 gates)
for 4070 FOR 4070
A B J 1
A— 3
0 0 0 B—L:’D— ?
1 0 1
0 1 1 c_s_ 4
‘ 1 1 0 08 _—_)D———-—x
Where 1 = High level
0 = Low level E—g— L. -
J=A®HB F—
12 J
6] n_
SD—{
1=ADB K=(®D
L=E®F M=G®H
Vo7 Vpo=te
for 4077
A B J FOR &0T7
0 2 ; :
0 1 0 A—1 3 P
1 1 1 B_z:D*— T
Where 1 =.High level —= 4
9= Low level P—X
E 0 T
G 1 =
H
J-MB K-(®D
-B®F M-GBH
o5 Vot
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MMC 4071 MMC 4072 MMC 4075

OR Gates: QUAD 2 INPUT MMC 4071
DUAL 4 INPUT MMC 4072
TRIPLE 3 INPUT MMC 407S

GENERAL DESCRIPTION

These OR gates are monalithic complementary MOS
(CMOS) integrated circuits. The N and P channel en-
hancement mode transistors provide a symmetrical
circuit with output swings essentially equal to the
supply voltage. This results in high noise immunity
over a wide supply voltage range. No DC power other
than that caused by leakage current is consumed du-
ring static conditions. All inputs are protected against
static dischacge and latching conditions.

The MMC 4071 MMC 4072 and MMC 4075E/F/
G/H/0R gates provide the system designer with di-
rect implementation of the OR function.

All inputs and outputs are buffered.

The MMC 4071 MMC 4072 and MMC 4075E/F/G/H
types are supplied in 14-lead hermetic dual-in-line
ceramic or plastic packages.

FEATURES

® Medium-Speed Operation-tp y, tp iy = 60 ns (typ)
at VDD= 0V
® 100% tested for quiescent current

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types .5 to 20 Vv
oo E and F types -0.5to 18 \
Vi Input voltage -05to  Vppt05 \Y
| DC input current (any one input) +10 mA
ism Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18 \Y
oo E and F types 3to 15 \")
V, Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
CONNECTION DIAGRAM
M MMC 4072 MMC 4075
MC 4071 8 Voo ) Voo o
G 8]
H FE
M e(]
L o]
E Kt
vss F L g v
J J=A+B+C
K K=D+E+F
L=G+H+1
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MMC 4071 MMC 4072 MMC 4075

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo |llol|Voo| Tow 25°C _Then | it
v W WA V) T T max. | min, typ | max.| min. | max.
I Quiescent G, H|O/ 5 5 025 001|025 7.5
current types|(0/10 10 05 001| 05 15
0/15 15 1 00111 30
0/20 20 5 002| 5 150 A
E.F [0/ 5 5 1 0011 7.5
types|0/10 10 2 001 2 15
0/15 15 4 001| 4 30
Vou  Output high 0/ 5 <1 5 495 4.95 4.95
voltage 0/10 <1| 10 | 995 9.95 9.95 \
0/15 <1 | 15 [14.95 14.95 14.95
Vg Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <14 10 0.05 0.05 Q05| V
15/0 <1]| 15 0.05 0.05 0.05
Vin Input high 05/745| <1 5| 35 35 35
voltage 1/9 <1 101 7 7 7 \
1.5/135{ <1 | 15 |11 11 11
Vi Input low 45/05] <1 5 1.5 1.5 1.5
voltage a/1 <11| 10 3 3 3 \Y
135715 <1 | 15 4 4 4
lon Output GH|O/5 2.5 5 |-2 -1.6 [—3.2 —1.15
drive types|0/ 5 48 5 |-0.64 —0.51-1 —0.36
current 0/10 9.5 10 |-1.6 -1.3 |-2.6 -0.9
0/15] 135 15 [—-4.2 —-34 |—-6.8 —-24 A
m
E.F [0/ 5 25 5 |-1.53 —1.36/—32 -1.1
types|0/ 5 4.6 5 |-0.52 —0.44|-1 —0.36|
0/10 9.5 10 (—-1.3 -1.1 |—2.6 -0.9
0/15| 135 15 |-36 -3.0 |-68 2.4
lo Output G H|O/ 5 04 5 | 064 051 1 0.36
sink types(0/10 05 10| 16 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24
mA
E.F|0O/ 5 04 5 | 052 044| 1 0.36
types|0/10 0.5 10 | 1.3 11 | 26 0.8
0/15 1.5 15| 36 30| 68 24
e i Input G.Hlg/g 18 +0.1 +109 01| | £1
leakage types Any :
current EF input HA
" 10715 15 +0.3 +10% +03 +1
types
o] Input
capacitance Any input 5 75 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.

* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1V min. with Vpp= 5V
2 V min. with Vpp =10V
25 V min. with Vpp = 15 V
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MMC 4071 MMC 4072 MMC 4075

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C, C_ = 50 pF, R = 200kohm, typical temperature coefficient for all Vgg = 0.3%/°C values, all input rise

and fall times = 20 ns).

TEST CONDITIONS VALUES
PARAMETER . UNIT
Vpp (V) min. typ. max.
tey. Propagation delay time 5 125 250
10 60 120 ns
15 45 S0
tpiy Propagation delay time 5 175 350
10 70 140 ns
15 50 110
tyye  Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
SCHEMATIC DIAGRAM
MMC 4071
: VoD
Voo
oo [IEEo !
A
. 4
P I
{ 3(4,0,1)
jn |l ; 3 3
s b
J=A+B
LOGC 1=HIGH
LOGIC0=LOW
MMC 4072
Voo
2(9)
A IE:»
—
s 32 ul
l—e
[
L p
€= | m—"
—It—
5(12) p
o o
0 I'-.-—J
P L | Vs
e g b b
™




MMC 4071 MMC 4072 MMC 4075

MMC 4075
Voo
VoD
A 080513) | .
—q b p b
916,10,
goll412) H I}_L J
to—¢g n n n
. J Vs
o J.DJ J.ﬂ

1 = HIGH LEVEL
0 = LOW LEVEL
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4BIT D-TYPE REGISTERS

GENERAL DESCRIPTION

The MMC 4076 (intermediate or extended tempe-
rature range) are monolithic integrated circuit, avai-
lable in 16-lead dua! in-line plastic or ceramic pac-

kage.

The MMC 4076 types are four-bit registers consis-
ting of D-type flip-flops that feature three-state out-
puts. Data Disable inputs are provided to control the
entry of data into the flip-flops. When both Data Di-
sable inputs are low, data at the D inputs are loaded
into their respective flip-flops on the next positive
transition of the clock input. Output Disble inputs
are also provided. When the Output Disable inputs
are both low, the normal logic states of the four out-
puts are available to the load. The outputs are disa-
bled independently of the clock by a high logic level at
g'ther Output Disable input, and present a high impe-
ance.

FEATURES

@ Inhree-state outputs )
® Input disabled without gating the clock

® Gated output control lines for enabling or disabling

the outputs.

ABSOLUTE MAXIMUM RATINGS

Vppo* Supply voltage: G and H types -0.5to 20 Y
oo E and F types -05to 18 Vv
\ Input voltage -0.5to Vppt0.5 V
| DC input current (any one input) +10 mA
Fsm Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C
Tsig Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: 5 and H types 3to 18 \
0 E and F types 3to 15 v
Vi Input voltage Oto Voo \Y
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAM TRUTH TABLE
Reset| Clock| Data Input | Data| Next State
Disable Output
G, G2 D Q [
1 X X X X (0]
0 0 b3 X X 0] NC
0 || 1 X X Q NC
0 |~ | x 1 X Q NC
0 || O 0 1 1
0 || O 0 0 0
0 1 X X b3 ] NC
| 0 |I™\o X X X Q NC
1 = High Leval X = Don't Care
0= wﬁ, Level NC = No Change

-
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MMC 4076

LOGIC DIAGRAM

NUTCg

Disable

Output{

WAVEFORMS

CLocK _JI;}J'\J'-\_./_—\—

DATA T
y tset uplDIS)
tset uplLh |  set
(HD)
reut N\
DISABLE
ﬂ \so~
oUTPUT N/ N
DISABLE
RESET
..L”ﬂ t'[[_H
OOUTPUT e
'. 0% 50% &
tory % Tlteo™
P t
— _1

* Output tied to Vpg trough 1 k)
** Output tied to Vgg trough 1 kQ

130



MMC 4076

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vo |lol|Voo| Tow 25°C Ther | it
2 A2 WA | (V) min. | max. | min. | typ | max. | min. | max.
I, Guiescent GH|O/S 5 5 004| 5 150
current types(0/10 10 10 004 | 10 300
0/15 15 20 004| 20 600
0/20 20 100 0.08 | 100 3000 JA
E.F |0/ 5 .5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | B0 600
Voy  Output high 0/5 <1 5 (495 495 485
voltage 0/10 <11] 10 |985 9.95 9.95 v
0/15 <1{ 15 |1495 14.95 14.95
Vo  Output low 5/0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 00s| Vv
15/0 <1| 15 0.05 0.05 0.05
Viy  Input high 05/45| <1 5| 35 35 35
voltage 179 |<1] 10| 7 7 7 v
1.5/135| <1 | 15 |11 11 11
Vi Input low 45/05| <1 5 15 15 15
voltage 9/1 | <1 10 3 3 3 v
135715/ <1 | 15 4 4 4
low  Output G.H|0o/5] 25 5 [-2 -16|-32 -1.15
drive types|0/ 5| 4.6 5 [-0.64 -0.51 -1 —-0.36
current 0/10] 95 10 |-1.6 -1.3|-26 -0.9
0/15| 135 15 |-4.2 -34 |-68 -24
. A
E.F|lo/5 25 5 |-1.53 -1.36-3.2 -11 m
types|0/ 5| 46 5 |-0.52 -0.44 -1 -0.36
0/10{ 95 10 |-1.3 -1.1 |-26 -09
0/15| 135 15 (-3.6 -3.0(-68 -24
loo  Output GH|[o/5 04 5 | 064 051 1 0.36
sink types{0/10 05 10| 16 1.3 | 26 09
current 0/15| 15 15 | a2 34 | 68 24 A
m
E.F|0/ 5| 04 5 | 052 0.44| 1 0.36
types|0/10| 0S5 10| 13 11| 286 08
0/15{ 15 15 | 36 30| 68 24
e b Input G.Hlg/18 18 +0.1 +109 £0.1 +1
leakage types Any
current EF input HA
710715 15 +03 +109 +0.3 +1
types
loy 3—state G H 4
outpUL types 0/18| 0/18 18 +04 +10*| +0.4 +12 R
In
E.Flo/15| 0/18 15 +1.0 +10%| £1.0 +75
types
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TEST CONDITIONS VALUES
PARAMETER . o .
E Vi Vo Ilal | Voo Tigw st Truge UNIT
V) V) (uA) | (V) | Min. | Max. | Min. | Typ | Max. | Min. | Max.
of Input
capacitance Any input S5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “O" level is:
1V min. with Vgpg= 5V
2 V min. with Vg =10 V
2.5 V min. with Vpg= 15V

DYNAMIC ELECTRICAL CHARACTERISTICS

(To = 25°C, C_ = 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vpp values is 0.3%/°C, all input
rise and fall times = 20 ns).

TEST CONDITIONS VALUES
PARAMETER - UNIT
' Vpp (V) min. typ. max.
tpLH, Propagation delay time 5 300 600
tpHL (clock to Q output) 10 125 250 ns
15° 90 180
tp (R)  Propagation delay time 5 230 460
(Reset) 10 100 200 ns
15 75 150
tp(1-H) 3-state output 1 or O 5 150 300
teg 1 to high impedance ¢ R =1k 10 75 150 ns
15 60 120
tpH- 1),  3-state high impedance 5 150 300
tpH O to 1 or O output R . =1 kO 10 75 150 ns
15 60 120
trLH Transition time 5 100 200
LrhL 10 50 100 ns
15 40 80
tw Clock pulse width 5 200 100
10 100 50 ns
15 80 40
tw Reset pulse width 5 120 60
10 50 25 ns
15 40 20
Csetup Data setup time 5 200 100
10 80 40 ns
15 60 30
tsetup Data input disable setup time 5 180 90
10 100 50 ns
15 70 35
fnax Maximum clock frequency 5 3 6
10 6 12 MHz
15 8 16
t. t Clock input rise or fall time 5 15
10 5 us
15 5
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MMC 4078
8-INPUT NOR/OR GATE
GENERAL DESCRIPTION FEATURES
The MMC 4078 (intermediate or extended tempe- ® Medium-speed operation tpy, tpiy = 75 ns (typ)
rature range) are monolithic integrated circuits avai- at Vpp=10V
:?ble in 14-lead dual-in-line plastic or ceramic pac- ® 100% tested for quiescent current
age. ’
The MMC 4078 NOR/OR Gate provides the system
designer with direct implementation of the positive-
logic-8-input NOR and OR function and supplements
the existing family of COS/MQOS gates.
ABSOLUTE MAXIMUM RATINGS
Vppo* Supply voltage: G and H types -0.5 to 20 Vv
o0 E and F types -05to 18 v
V, Input voltage -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
ﬂ’m Total power dissipation (per package) 200 mW
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
Tsrg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 VvV
oo E and F types 3to 15 i
V, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

fﬁaﬂul)x
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STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi| Vo |lal|Voo| Tiow 25°C Thon | it
v M WA | (1) min. | max. | min. | typ | max. | min. | max.
I Quiescent G H|O/5 5 0.25 001|025 7.5
current types {0/10 10 0.5 001]| 05 15
0/15 15 1 Q01| 1 30
0/20 20 5 002 5 150 A
E.F |0/ 5 5 1 001 |1 7.5
types |0/10 10 2 001| 2 15
0/15 15 4 0014 30
Vou  Output high 0/ 5 <1 5 [4.95 4.95 495
voltage 0/10 <11| 10 [9.95 995 9.95 Y
0/15 <1 ]| 15 [14.95 1495 14.95
Vo Output low- 5 /0 <1 5 005 |- 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005 Vv
15/0 <11 15 0.05 0.05 0.05
Vi Input high 05745 | <1 51| 35 35 35
voltage 1/9 <1 101 7 7 7 Vv
1.5/135| <1 | 15 (1 11 1
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 Vv
135/15|/ <1 | 15 4 4 4
lon Output G H|O/ 5 25 5 |-2 -1.6 |-3.2 —1.15]
drive types |0/ S 46 5 |[-0.64 —0.51—1 —-0.36
current 0/10 9.5 10 [-1.6 -1.3 |26 -09
0/15| 135 15 |-4.2 -34 |-68 -2.4 A
m
E.F [0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types |0/ S 4.6 5 [-0.52 —0.44|—1 —0.36
0/10 9.5 10 [-1.3 -1.1 |-26 -0.9
0/15( 135 15 |-3.6 -3.0 |-6.8 —24
loL Output G H|O/5 04 5 | 0.64 051 1 0.36
sink types |0/10 0.5 10 | 1.6 13 | 26 09
current 0/15 15 15 | 4.2 34 | 68 24 A
m,
E,F |0/ 5 04 5 | 052 044| 1 0.36
types (0/10 0.5 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
ke b Input G.Hlo/18 18 +0.1 +10°5| +0.1 +1
leakage types Any
current EF input KA
" lo/15 15 +0.3 +105/ +0.3 +1
types
(of Input
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.

* Trign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is: -
1 Vmin. withVpg= 5V
2 V min. with Vpg =10 V

2.5 V min. with Vpg =15V
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DYNAMIC ELECTRICAL CHARACTERISTICS

(To= 25°C, C_ = 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C, all input rise

and fall times = 20 ns).

TEST CONDITIONS VALUES

PARAMETER - UNIT

Vo (V) min. typ. max.

LpHL, Propagation delay time 5 150 300
tpLH 10 75 150 ns

15 55 110

trLm Transition time 5 100 200
trHL 10 50 100 ns

15 40 80

LOGIC DIAGRAM
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MMC 4081 MMC 4082 MMC 4073

CMOS AND GATES:

4081 GQUAD 2 - INPUT AND GATE
4082 DUAL 4 - INPUT AND GATE
4073 TRIPLE 3 - INPUT AND GATE

GENERAL DESCRIPTION FEATURES
The MMC 4081, MMC 4082 and MMC 4073, AND ® Medium speed operation tpy = 85 ns (TYP),
gates provide the system designer with direct imple- tpy, = 65 ns (TYP) at 10 V
mentation of the AND function and supplement the [ Cinescent current specified to 20 V
existing family of COS/MQOS gates.
The MMC 4081, MMC 4082 and MMC 4073 types
are supplied in 14 — lead dual — in — line ceramic or
plastic packages.
ABSOLUTE MAXIMUM RATINGS
Vpo* Supply voltage: G and H types -05to 20 \
E and F types -05 to 18 \
Vv, Input voltage -05to Vppt0.5 \
| DC input current (any one input) +10 mA
Ism Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 Vv
E and F types 3to 15 \)
Vv, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types. -40to 85 °C
CONNECTION DIAGRAM
MMC 4081 MMC 4073
Al oo
8Q:2 BH
J=28{3 PG
k=04 M=G-H
cgs L£-F
oQe pF
vesl7 e

136



MMC 4081 MMC 4082 MMC 4073

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi | Vo |l |Voo| Tiow 25°C Then | it
™ A2 WA | ) P Tmax, | min. typ | max. | min. | max.
I Guiescent G H|O/ 5 5 0.25 0.01| 025 7.5
current types |0/10 10 05 00105 15
0/15 15 1 0011 30
0/20 20 5 Qo2 | 5 150 A
E.F |0/ 5 5 1 0011|1 7.5
types |0/10 10 2 001| 2 15
0/15 15 4 001 | 4 30
Vou  Output high 0/5 <1 5 [4.95 495 4.95
voltage 0/10 <1 10 | 9.95 995 8.95 \
0/15 <1 | 15 [14.95 14.95 14.95
VoL  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1]| 10 0.05 0.05 005| V
15/0 <1| 15 0.05 0.05 0.05
Vin Input high 05/745( <1| 5 | 35 35 35
voltage 1/8 <1]| 10 | 7 7 7 Vv
1.5/135) <1 | 15 |11 11 11
Vi Input low 45/05( <1 5 1.5 15 1.5
voltage 9/1 <1 10 3 3 3 \
135/71.5| <1 | 15 4 4 4
loe  Output GH|0/5| 25 5 [-2 -1.6|-32 -1.15
drive types |0/ 5| 46 5 |-064 -0.51— —0.36
current 0/10 9.5 10 |-1.6 -1.3 |-2.6 -09
0/15| 135 15 |-4.2 -34 |-6.8 -24 A
m
E.F |0/ 5 25 5 [-1.53 —1.36|—3.2 -1.1
types [0/ 5 46 5 |-0.52 —0.44|—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |—2.6 -09
0/15| 135 15 |-36 -3.0 |-6.8 —-2.4
loL Output G H|C/ 5 04 5 | 064 051} 1 0.36
sink types |0/10 05 10 | 1.6 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E,.F |0/ 5 04 5 | 052 044} 1 0.36
types |0/10 05 10 | 1.3 11 | 26 0.9
0715 1.5 15 | 36 30 | 68 24
i b Input G.Hlo/18 18 +01 +10°9 £0.1 +1
leakage types Any
current EF input KA
' 10/15 15 +0.3 +1075 +0.3 +1
types :
(o] Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Trign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1 V min. with Vpgp= 5V
2 V min. with Vpp =10V
2.5 V min. with Van =15V
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MMC 4081 MMC 4082 MMC 4073

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tamp = 25°C, C_ = 50 pF, R, = 200k, typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise
and fall times = 20 ns)

TEST CONDITIONS VALUES
PARAMETER - UNIT
Vpp (V) min typ max
tpuy Propagation delay time 5 125 250
tpHL 10 60 120 ns
15 45 S0
tme  Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
SCHEMATIC AND LOGIC DIAGRAMS
MMC 4081
%
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MMC 4093

QUAD 2-INPUT NAND SCHMITT TRIGGERS

GENERAL DESCRIPTION

The MMC 4093 consists of four Schmitt-trigger
circuits. Each circuit functions as a two-input NAND
gate with Schmitt-trigger action on both inputs. The
gate Switches at different points for positive® and
negative’ going signals. The difference between the
positive voltage (Vg) and negative voltage (V) is defi-
ned as hysteresis voltage (V). The M 4083
types are supplied in 14-lead hermetic dual-in-line
ceramic or plastic packages.

FEATURES

® Schmitt-triger action.on each input with no exter-
nal components

® Hysteresis voltage typically 0.9 V at Vpp = 5V and
23V at Vnn= 10V

® No limit on input rise and fall times

APLICATIONS

® Wave and pulse shapers

® High-noise-environment systems
® Monostabile multivibrators

® Astable multivibrators

® NAND logic

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types 0 20 Vv
Lo E and F types -05to 18 \}
V, Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) +10 mA
I!’mt Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to - 85 °C
Tseq Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 i
oo E and F types 3to 15 Vv
V, Input voltage Oto Vop \Y
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

J=A"B
K=C-D
L-E-F
M=G-H

FUNCTIONAL DIAGRAM

105.8.12) 00—
Ma(uam
2(6,9.13) 0————
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MMC 4093

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO I IOI VDD TT.OW 25°C TI"HGH UNIT
v Vi WA | V) i Tmax. | min. typ | max. | min. | max.
I Quiescent G.H|0/5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 A
E.F |[O/ 5 5 4 0.02 4 30
types [0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vp Positive a ) 5 22'| 36 2.2 b.Q 36 | 22 | 36
trigger ‘a 10 46 | 71 46 | 59| 71 46 | 71
threshold a 15 68 |108| 68 |88 (10868 |108| V
voltage b 5 26| 4 |26 |33] 4 |26 4
b 10 | 56 | 82 | 56 7 82 | 56 | 82
b 15 63 |127 | 63 | 84 |127 | 63 |127
VN Negative a 5 09 |28 109|189 {28 |09 | 28
trigger a 10 |25 |52 | 25|39 | 52 |25 | 52
threshold a 15 4q 7.4 4 58 | 74 4 74 Vv
voltage b 5 |14 |32 |14 |23 |32 [14 |32
b 10 | 34 | 66 | 34 | 51 66 | 34 | 66
b 15 |48 |96 | 48 | 7.3 | 96 | 48 | 96
Vy Hysteresis a 5 (03|16 |03 |09 |16 |03 |16
voltage a 10 12 | 34 | 12 |23 | 34 | 12 | 34
a 15 1.6 5 16 | 35 5 1.6 5 Y
b 5 03 /16103 |09 |16 |03 ] 16
b 10 12 134 12 |23 | 34 |12 | 34
b 15 1.6 5 16 | 35 5 1.6 5
lon Output G, H |0/ 5 25 5 |-2 -1.6 |-32 —1.15
drive types |0/ S 4.6 5 0.64 —0.51|—1 —0.36
current 0/10 95 10 |-1.6 -1.3 |26 -09
0/15| 135 15 |-4.2 —-34 |-6.8 -24 A
m
E.F |O/ 5 2.5 5 153 —1.36|—3.2 -1.1
types |0/ S 46 5 -0.52 —0.44|—1 —0.36
0/10 95 10 |-1.3 -1.1 |—2.6 -09
0/15( 135 15 |-36 —-3.0 |-6.8 -24
Vou  Output high 0/ 5 <1 ] 5 |[495 95 .8
voltage 0/10 <1 10 | 9.95 9.95 9.85 Vv
Q/15 <A1 15 11495 14.95 14.95

a: input on terminals 1, 5, 8, 12 or 2, B, S, 13; other inputs to Vpp.

b: input on terminals 1 and 2, 5and 6, 8and 9, or 12 and 13;
other inputs to Vpp.
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MMC 4093

TEST CONDITIONS VALUES
PARAMETER Vv, Vo Mol | Voo Thow 25°C ThicH UNIT
v M WA [ (V) min. | max. | min. | typ | max. | min. | max.
Voo  Output low |s /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 |10 0.05 0.05 0.05( Vv
15/0 <1 |15 0.05 0.05 0.05
lo.  Output GH|0/5| 04 5 | 064 051] 1 L 0.36
sink types |0/10 05 10 | 1.6 1.3 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ S 04 5 | 052 044 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
e b Input G.Hlg/1g 18 +0.1 +10°5| £0.1 +1
leakage types Any
current EF input WA
‘" lo/15 15 +0.3 +105 +0.3 +1
types
c, Input
capacitance Any inputJ' 5 7.5 pF
* T.ow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “O" level is:
1 V min. with VDD = 5V
2 V min. with Vpp =10V
25 V min. with Vpp = 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C; input t,, t; = 20 ns, C_ = 50 pF, R, = 200 kohm)
TEST CONDITIONS VALUES
PARAMETER ' , UNIT
Vppo (N min. typ. max.
LPHL, Propagation delay time 5 180 300
tpLH 10 90 180 ns
15 65 90
tTHL Transition time 5 100 200
ErhL 10 50 100 ns
15 40 80

Fig. 1" Hysteresis definition, characteristic and test setup

(a) Definition of Vp, Vyand Vi
W

‘[‘H

£ g~ ¢

142



MMC 40893

(b) Transfer characteristic of 1 of 4 gates

Vo W V=W -W

Fig. 2 Input and output characteristics

(c) Test setup

Voo

NPUT

Vo

J-L VG_

—_—
DRIVER

OUTPUT JERSTI
LOGIC"”
OUTPUT
REGION
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GATED J-K MASTER-SLAVE FLIP-FLOPS

GENERAL DESCRIPTION FEATURES

The MMC 4095/4086 (intermediate or extended ® 16 MHz toggle rate (typ.) at Vpp — Vgg = 10 V
temperature range) are monolithic integrated cir- ® Gated inputs.

cuits, available in 14-lead dual in-line plastic or cera-

mic package.

The MMC 4085 and MMC 4086 are J-K Master-
Slave Flip-Flops featuring separate AND gating of
multiple J and K inputs. The gated J-K inputs control
tansfer of information into the master section du-
ring clocked operation. Information on the J-K inputs
is transferred to the Q and Q outputs on the positive
edge of the clock pulse. SET and RESET inputs (ac-
tive high) are provided for asynchronous operation.

ABSOLUTE MAXIMUM RATINGS

Vpp* = Supply voltage: G and H types -05to 20 Vi
oo E and F types 05 to 18 v
Vv, Input voltage -05to0 Vppt05 \
| DC input current (any one input) +10 mA
ﬂ’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 Vv
E and F types 3to 15 \
A Input voltage Oto Voo \%
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAM
MMC 4095 MMC 4096
w w [ voo ~ w ] voo
ReseT @2 13ESET Reser @2 B EJSET
n @3 2 cLok N Qs 2P cLow
Y o [ nGi 2 nGr
53 Os ]« [9) B O ]+ 9]
g Qs ] [E a Qe 1 [¢)
vss @7 ] o [0 vs @7 8o
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MMC 4095 MMC 4096

LOGIC DIAGRAM

L a
CLOK @Wd m—ﬁa:_l—un

TRUTH TABLES

SYNCHRONOUS OPERATION

(S=0R=0
Inputs before positive Outputs after positive ASYNCH HPNOUS OPERATION
clock transition clock transition (J and K — DON'T CARE)
J* K* @] Q
0 0 No change S R Q g
0 1 0 0 | No change
1 0 1 o140 1
1 1 Toggles 1 0 1 0
1 1 0 0
* For MMC 4085 For MMC 4086 0=V 1=V
J=J1-J42-J3 J=J1.42-33 s oo
K =K1-K2+K3 K =K1-K2+K3
STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)
TEST CONDITIONS VALUES,
PARAMETER V| VQ l |0| VDD 1‘|.D\N 25°C Tl‘-ﬂGH UNIT
v Vi WAl | W) min. | max. | min. | typ | max. | min. { max.
i GQuiescent GH|O/5 5 1 0.02 1 30
current types[0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 WA
E.F |0/ 5 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vou  Output high 0/ 5 <1 5 1495 495 495
voltage 0/10 <1 | 10 {895 9.95 9.95 Vv
0/15 <1 | 15 [1495 14.95 14.95
Vo  Output low 5 /0¢ <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005 Vv
15/0 <1 | 15 0.05 0.05 0.05
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TEST CONDITIONS VALUES
PARAMETER \A Vo ol | Voo Tow 25°C Thic UNIT
\Z M WA | (V) min. | max. | min. | typ | max. | min. | max.
Vin Input high 05745 | <1 5 |35 35 35
voltage 1/9 <1 |10 | 7 7 7 Y
157135/ <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1 | 10 3 3 3 Vv
135/1.5| <1 15 4 4 4
lon Output G H |0/ 5 25 5 |[-2 -1.6 [-3.2 —1.15
drive types |0/ S 46 5 064 —0.51(—1 —0.36
current 0/10 9.5 10 |-1.6 —-1.3 [-2.6 —0.9
0/15| 135 15 |-4.2 -3.4 [-6.8 —2.4 A
m
E.F |0/ S 25 5 1.53 —1.36|-3.2 —-1.1
types |0/ 5 4.6 5 052 -0.44(—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-26 —0.9
0/15| 135 15 |-36 -3.0 |-68 —2.4
loL Output G H |0/ 5 04 5 | 064 051 1 0.36
sink types |0/10 05 10 | 16 13 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24 A
m
E.F |0/ 5 04 5 1052 044| 1 0.36
types (0/10 05 10 | 1.3 11 | 26 09
0/15 15 15 | 36 30 | 68 24
i e Input G.Hlo/18 18 +0.1 +105| +0.1 +1
leakage types Any A
current ; K
E.F lo/1s| P 15 +03 +10°5+0.3 +1
types
C -nput
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1” and “0" level is:

1 V min. with Voo = 5V
2 V min. with Vg =10V
2.5 V min. with Vpp =15V

DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta=25°C, C_ = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpg = 0.3%/ C all input rise

and fall times = 20 ns).

TEST CONDITIONS VALUES

PARAMETER - UNIT

Vpp V) min. typ. max.

tpH,  Propagation delay time 5 250 500
LoHL 10 100 200 ns

15 75 150

tpn  Propagation delay time 5 150 300
tpy. (Set or reset) 10 75 150 ns

15 50 100
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TEST CONDITIONS VALUES
PARAMETER - UNIT
Vpp (V) min. typ. max.
tthe  Transition time 5 100 200
LT 10 50 100 ns
15 40 80
foL Maximum clock input 5 35 7
frequency 10 8 16 MHz
15 12 24
t .
w  Clock pulse width 5 140 70 ns
10 60 30
15 40 20
tw. ty Clock input rise or fall time ] 15
10
] s
15 5 g
tw Set or reset pulse width 5 200 100
10 100 50 ns
15 50 o5
teeryp Data setup time 5 400 200
10 160 80 ns
15 100 50

TYPICAL APPLICATIONS

T-type flip-flop

$'o

CLOCKO—

Xpt—

D-type flip-flop

Synchronous binary divide-by-ten counter

CLOCK ‘0?0
INPUT
| Q J Q
CLmMc MMC
4095 095
Ay R K R R o o o o o [
wx S HUUUUUUUUY o T0T0 0 [0] Reset are connec-
1 111010 0]tedtoVgg
o J LI ur 2 Jol1]o]o
3 J1]1]10]o0
Qg L L 2 Jolof1lo
s 1101 g
__J'—_—L—_ 6 o111
Ac 7 1l111]o0
J | s JojJojo]1
Qg 9 d1loldo
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MMC 4095 MMC 4096

WAVEFORMS
Propagation delay, transition and setup-time

JRK Voo
GATE 0
INPUTS -t H -t

— Vo
0O0RQ 0
uTPUT -
- tPLH tPHL
ti trHL
Clock pulse rise and fall time
"l‘ ff fm‘ fw": -f—
o
(LOCK emmnsnd 0
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MMC 4098

DUAL MONOSTABLE MULTIVIBRATOR

GENERAL DESCRIPTION

The MMC 4098 is a monolithic integrated circuit,
available in 16-lead dual in-line plastic or ceramic
package. The MMC 4098 dual monostable multivi-
brator provides stable retriggerable/resettable one-
shot operation for any fixed-voltage timing applica-
tion. An external resistor (Ry) and an external capa-
citor (Cy) control the timing for the circuit. Adjus-
tment of Ry and Cx provides_a wide range of output
pulse widths from the Q and Q terminals. The time
delay from trigger input to output transition (trigger
propagation delay) and the time delay from reset in-
put to output transition (reset propagation delay)are
independent of R, and C,.

Leading-edge-triggering (+TR) and trailing-edge-
triggering (—TR) inputs are provided for triggering
from either edge of an input pulse. An unused +TR
input should be tied to Vgg An unused —TR input
should be tied to Vpp. A FIE%%T (on low level) is provi-
ded for immediate termination of the output pulse or
to prevent output pulses when power is turned on.
An unused RESET input should be tied to Voo Howe-
ver, if an entire section of the MMC 408!% is not
used, its RESET should be tied to Vgg See Table I. In
normal operation the circuit triggers (extends the
output pulse one period) on the application of each
new trigger pulse.For operation in the non-triggera-

ble mode, Q is connected to —TR when leading-edge
triggering(+TR) is used or Q is connected to +TR
when trailing-edge triggering (—TR) is used. The time
period (T) for this multivibrator can be approximated

by: Tx=%RxCx for Cx 0. O1uF. Values of T

vary from unit to unit and as a function of voltage,
temperature, and R, C,. The minimum value of exter-
nal resistance, R,, is 5 k(). The maximum value of ex-
ternal capacitance, C,, is 100 uF. The output pulse
width has variations of +25% typically over the
temperature range of —55°C to 125°C for C, =
1000 pF and Rx = 100 k().

For power supply variations of +5%, the output
pulse width has variations of £0,5% tipically, for Vpp
=10V and 15V and +1% typically, for Vpg =5 V at
C, = 1000 pF and R, = 5 k.

FEATURES

® Retriggerable/resettable capability

® Trigger and reset propagation delays independent
of Hx.Cx

® Triggering from leading or trailing edge

® Q and Q buffered outputs available

® Separate resets

® Wide range of output-pulse widths

>

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05to 20 \Y
E and F types -05to 18 \)
Vv, Input voltage ) -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
Ism Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tseg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 Vv
E and F types 3to 15 \
V; Input voltage Oto Voo Vv
Ta Operating
temperature : .G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM
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MMC 4098

LOGIC DIAGRAM FUNCTIONAL DIAGRAM
Voo
2)
T2 un Q
C
)
-TR R R2
! Voo

152
h::}l_ RUCx

6(10)
Q
79
|

TABLE |

— Functional terminal connections

TERMINAL CONNECTIONS OTHER CON-
FUNCTION TO VoD TO Vss  |INPUT PULSE TO NECTIONS
Mono Mono Mono Mono Mono Mono Mono Mono
m @ M @ Q) ) ) )

Leading-Edge
Trigger /Retriggerable 35 11,13 4 12
Leading-Edge
Trigger /Non-retriggerable 3 13 4 12 5,7 11.8
Trailing-Edge
Trigger /Retriggerable 3 13 4 12 5 11
Trailing-Edge
Trigger /Non-retriggerable 3 13 5 11 46 1210
Unused Section 5 11 34 1213

NOTES: 1) A Retrlggerable one-shot multivibrator has an output pulse width which is extended one full time pe-
riod (Ty) after application of the last trigger pulse.
2) A Non-retriggerable one-shot multivibrator has a time period Ty referenced from the application of
the first trigger pulse.

INPUT PULSE TRAIN ”Ill““l
RETRGGERABLE MIDE PULSE
WOTH(+TR MODE) _| |

NON RETRGGERABLE MODE
PULSE WITH (+TR MODE) K
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MMC 4098

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO I lo | VDD T‘LOW 25°C T‘HlGH UNIT
v v WA [ V) min. | max. | min. | typ | max. [ min. | max.
I Guiescent G H|O/ 5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 002| 4 120
0/20 20 20 004 | 20 600 A
E.F |0/ 5 5 4 002| 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Von  Output high 0/ 5 <1 5 [4.95 4.95 495
voltage 0/10 <1 10 | 995 9.95 9.95 Vv
0/15 <1 | 15 |1495 14.95 14.95
Vo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11} 10 0.05 0.05 005 V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 |35 35 35
voltage 1/9 <1110 | 7 7 7 \Y
157135/ <1 | 15 [11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1} 10 3 3 3 Vv
1357151 <1 | 15 4 4 4
lon Output G H[O/5 25 5 -2 -1.6 |-32 —1.15
drive types [0/ S 46 5 064 —0.51]—1 —0.36
current 0/10 9.5 10 [—-1.6 -1.3 |-26 -0.9
0/15| 135 15 |—4.2 -34 |-6.8 -24 A
m
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types|0/ 5| 46 5 |[-0.52 —0.44{-1 —0.36
0/10 9.5 10 |—1.3 -1.1 |-26 -09
0/15| 135 15 |-36 -3.0 |-6.8 —-24
loL Output G H|O/5 04 5 | 064 051] 1 0.36
sink types [0/10 05 10 | 1.6 13 | 26 0s
current 0/15 1.5 15 | 42 34 | 68 24 A
m
E.F |0/ 5 04 5 | 0.52 044| 1 0.36
types (0/10 05 10 | 1.3 11 | 26 08
0/15 1.5 15 | 36 30 | 68 24
e b Input G.Hlo/1g 18 £0.1 +£105[ 01 +1
leakage types Any A
current ; M
E.F lg/15| "™ 15 +0.3 +105| 0.3 +1
types
C Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Thgn = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1” and “0" level is:

1V min. withVgp= 5V
2 V min. with Vg =10 V
2.5 V min. with VDD =15V
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MMC 4098

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tamp = 25°C, C; = 50 pF, R = 200 k(), typical temperature coefficient for all Vpp values is 0.3%/°C, all
input rise and fall time = 20 ns)

PARAMETER TEST CONDITIONS VALUES UNIT
Ry (k) | Cx (pF) | Vpp (V) [ Min. Typ. ] Max.
tpiw.  Trigger propagation delay Sto =15 5 250 500
ton, time TR, —TRto Q. Q) 10 000 10 125 250 ns
15 100 200
twh.  Trigger pulse width Sto =15 5 140 70
twi 10 000 10 60 30 ns
15 40 20
trry Transition time 5to =15 5 100 200
10 00C 10 50 100
15 40 80
try.  Transition time 5to 15 to 5 100 200
10000 | 10 000 10 50 100
15 40 80 ns
Sto [001 uF 5 150 300
10 000 to 10 75 150
0.1 uF 15 65 130
5 to 0.1 uF 5 250 500
10 000 to 10 150 300
1 uF 15 80 160
tp,n. Propagation delay time 5to 5 225 450 B
tpne  (Reset) 10 000 =15 10 125 250 ns
15 75 150
twr Pulse width (Reset) 5 200 100
15 10 80 40
15 Sd 30 ns
5 1200 600
100 1 000 10 600 300
18 500 250
5 50 25
01 uwF 10 30 15 us
15 20 10
t. t¢  (TR) Rise or fall time (Trigger) 5to 15 100 us
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MMC 4098

TEST CONDITIONS VALUES
PARAMETER UNIT
Ry (k) | Cx (pF) | Vpp (V) Min. Typ. Max.
Puise width match between 5 5 10
circuits in same package 10 10 000 10 7.5 15 %
15 75 15
oo—(oo) APPLICATIONS
SuPPLY Rx2 Astable multivibrator with restart after reset capability
x2
1R TEED
\s—{2 MONO2
Vm; 5 I3 'OFZ——UJTPUT
l_ RX lDD (Avg) Tx
Vs m1+T2)| Voo
RUM 1 mA 38s
oo— Voo 10 kQ / / 5V
VoS ReET PR 005mA| 0O5s
RESET * l I
TO ENSURE RESTART APPLY 2.5 mA 32s
RESET NEGATIVE PUSE AFTER , ! ! 10V
D SUPPLY VOLAGE HAS -—F_Zﬁ‘_ll.— 05mA | O5s
REACHED ITS LEVEL
‘oo @ -=- 5 mA 3s
10 M / / 15V
1 mA 05s
o -
NQOTE:
ALL VALUES ARE TYPICAL
C, RANGE: 0,0001 uF TO
0.1 uF
Pulse delay
S\ 1Q_ ourpur
Vol
NRACx1
2
INPUT PULSE _J’:L 12 128202
Cx > 0,01uF
OUTPUT PULSE
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incirolelelctrolvea e 4503

HEX NON-INVERTING TRI-STATE BUFFER

GENERAL DESCRIPTION FEATURES

The MMC 4503 is a hex non-inverting TRI-STATE ® Wide supply voltage range 3.0 Vpc to 18 VpC
buffer with high output current sink and source ca- ® TRI-STATE outputs

pability. TRI-STATE outputs make it useful in bus ® Symmetrical turn on/turn off delays

oriented applications. Two separate disable inputs ® Symmetrical output rise and fall times

are provided. Buffers 1 to 4 are controlled by ® 1 TTL-load output drive capability

the disable A input. Buffers 5 and 6 are controlled by ® 2 output-disable controls

the disable 8 input. A high level on either disable input ® 100% tested for quiescent current
will cause those gates on its control line to go into a

high impedance state.

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 Vv
E and F types -0.5to 18 Vv
V, Input voltage -05to Vpot0.5 \
| DC input current (any one input) +10 mA
'!’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18
E and F types 3to 15 i
V, Input voltage . Oto Voo Vv
Ta Operating
temperature : G and H types -55 to 125 °C

E and F types -40to 85 °C

CONNECTION DIAGRAM
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MMC 4503

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv Vg lol | Voo T ow 25°C ThiGH UNIT
A v WA L V) e Tmax. | min. typ | max. | min. | max.
I GQuiescent G H|O/ 5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0o2| 4 120
0/20 20 20 0.04 | 20 600 A
EF |0/ 5 5 4 0.02 a4 30
types [0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Voi  Output high- 0/ 5 <1 5 |4.95 4.95 495
voltage 0/10 <11 10 |9.95 9.95 9.95 Vv
0/15 <11 15 1495 1485 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 0.05 0.05 005| Vv
15/0 <1 | 15 005 0.05 0.05
Vin Input high 057451 <1 5 35 35 3.5
voltage 1/9 <1 10 7 7 7 \Y)
157135/ <1 | 15 |11 11 11
Vi Input low 45/05 | <1 5 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 \
135/1.5]| <1 15 4 a4 a4
lon Output drive G.H|O/5 25 5 [-58 -48 | -6.1 -3
current types |0/ S 4.6 5 |-1.2 -1.02| -1.9 -0.7
0/10 9.5 10 |-31 -26 | -3.7 -1.8
0/15] 135 15 | -82 -6.8 |-141 -4.8 A
- m,
E,F |0/ 5 25 5 |-48 -41 | -56.2 -29
types [0/ 5 4.6 5 |1 -08 | -1.6 -06
0/10 9.5 10 |-25 -22 | -31 -1.6
0/15| 135 15 | -68 -5.8 |-11.9 -4.2
lo.  Output sink G H |0/ 5 04 5 |26 21 | 23 1.3
current types [0/10 05 10 | 65 55 | 26 3.8
0/15 1.5 15 |19.2 161 |23 11.2 A
m,
E.F |0/ 5 04 5 | 21 18 | 19 1.2
types [0/10 05 10 | 54 47 | 53 3.3
0/15 1.5 15 | 1.6 137 |195 9.7
s b Input G.Hlo/18 18 +0.1 +10°5( £0.1 +1
leakage types Any
current EF ipput HA
7 los1s 15 +0.3 +1050 +0.3 +1
types
low 3—state GHlo/18| 018 18 +0.4 +10*| 0.4 +12
output types
pA
E F -
types 0/15| 0/15 15 +1.0 +10* 1.0 +7.5
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MMC 4503

TEST CONDITIONS VALUES
PARAMETER V| Vo Ilgl | Voo Thow 25°C THiGH UNIT
W v WA | (V) min. [ max. | min. | typ [ max. [ min. | max.
(o} Input
capacitance Any input 5 7.5 pF

* Trow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1V min. with Vpp= 5V
2 V min. with Vpp =10V
2.5 V min. with Vpp =15 V

DYNAMIC ELECTRICAL CHARACTERISTICS

a = 25°C, C_ = 50 pF, R, = 200 k, typical temperature coefficient for all Vpg = 0.3%/°C values, all
input rise and fall time = 20 ns)

TEST
PARAMETER CONDITIONS VALUES
VppV) min. typ. max. UNIT

LAl Propagation delay time 5 75 150
tonL . 10 35 70
Low-to-High 15 o5 50

High-to-Low 5 55 110 ns
10 25 50
15 17 35
tpHz 3—state propagation delay time 5 70 140
tpzH 10 .30 60
15 25 50

tpzL 3—state propagation delay time 5 ’ 80 180 ns
tpLz 10 40 80
15 35 70
tTLH, Transition time 5 50 90
L Low-to-High 10 30 45
15 25 35

High-to-Low 5 35 70 ns
10 20 40
15 13 25

LOGIC DIAGRAM AND TRUTH TABLE

DN ,__

Voo
2(4,6,0,12,%) ._]
b
QN '
3(5,79.11,13) DN | DISAB) GN

' b 0 0 0
o5t >0 ] oo 1| oo |
\S) X 1 HIGH Z

Vs

DISABLE  TO OTHER
BUFFERS
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MMC 4508

DUAL 4-BIT LATCH

The MMC 4508 dual 4-bit latch contains two identi-
cal 4-bit latches with separate STROBE, RESET and
OUTPUT DISABLE controls. With the STROBE line
in high state, the data on the "D" inputs appear at
the corresponding “@" outputs provided the DISA-
BLE line is in the low state. Changing the STROBE
line to the low state locks the data into the latch. A
high on the RESET line forces the outputs to a low le-
vel regardless of the state of the STROBE input. The
outputs are forced to the high-impedance state for
bus line application by a high level on the DISABLE in-

put.
The MMC 4508 E/F/G/H types are supplied in the
24-lead dual-in-line ceramic or plastic packages.

FEATURES

® Two independent 4-bit latches

@ Individual master reset for each 4-bit latch

® 3-state outputs with high-impedance state for
bus line applications

® Medium-speed operation: tp 4 = tpy, = 70 ns typ.)
atVDD= 10deCL=SODF

APPLICATIONS
® Buffer storage

® Holding register
@ Data storage and multiplexing

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 Vv
oo E and F types -05to 18 \
Vi input voltage -05to  Vppt05 Vv
| DC input current (any one input) +10 mA
ﬂ’m Total power dissipation (per package) 200 mw
Dissipation per output transistor
for Tp = full package-temperature range 100 mwW
Ta Operating c
temperature : G and H types -55to 125 °
E and F types -40to 85 :C
Toeg Storage temperature -65to 150 Cc
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 Vv
op E and F types 3to 15 i
Vi Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

28O0 ® SNo n & WN =
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MMC 4508

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo [llol|Voo| Tow 25°C ThH UNIT
v v WAl | (V) min. | max. | min. | typ | max. [ min. | max.
I Quiescent G.H|0/5 5 5 004| 5 150
current types |0/10 10 10 Q04| 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von -Output high 0/ 5 <A1 5 1495 4.95 495
voltage 0/10 <1 10 | 995 9.95 9.95 Vv
Q/15 <1 15 (1495 14.95 14.85
VoL  -Output low 5 /0 <A1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005 V
15/0 <A1 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5| 35 35 35
voltage 1/9 <1 10 | 7 7 7 \
1.5/7135| <1 15 |11 1 1M
Vi nput low 45/05|<1| 5 1.5 15 1.5
voltage 9/1 | <110 3 3 3 v
135/71.5| <1 15 4 4 4
lon -Output G H|0o/5| 25 5 |-2 -1.6 |-32 -1.15
drive types|0/ S 46 5 |-0.64 —0.51(—1 —0.36
current 0/10 95 10 |—-1.6 -1.3 |-26 -09
0/15] 135 15 |-4.2 -34 |-6.8 -24
mA
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -11
types |0/ 5 4.6 5 |-0.52 —0.44(-1 —0.36
0/10 9.5 10 {-1.3 -1.1 |[-26 -09
0/15| 135 15 |-3.6 -3.0 |-6.8 —-24
loL Output G.H|O/ 5 04 5 | 064 051 1 0.36
sink types |0/10 05 10 | 16 13 | 26 0S
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044} 1 0.36
types |0/10 05 10 | 1.3 1.1 286 09
0/15 1.5 15 | 36 30 | 68 24
lips - -Input G.Hlg/18 18 +01 +10°9 +01 +1
leakage types Any A
current ; M
E.F los| "™ 15 +0.3 +10 5/ 03 +1
types
lon 3--state Gt ) g ,
output types 0s18| 0/18 8 104 10| :04 12
uA
E.F 0/15( 0/15 15 +1.0 +10'| £1.0 +7.5
types .
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MMC 4508

TEST CONDITIONS VALUES
PARAMETER v, Vo lo [Voo | Tiow 25°C Then | it
v v WA | V) P [ max. | min. typ |max. | min. | max.
c, —Input
capacitance Any input 5 7.5 pF
* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thien = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1 V min. with VDD = 5V
2 V min. with VDD =10V
2.5 V min. with Vgp = 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C, input t. t¢ = 20 ns, C_ = 50 pF, R, = 200 k{, unless otherwise specified)
TEST
PARAMETER CONDITIONS VALUES UNIT
Voo M) [ min. typ. max.
tryl  Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
twl{R) Reset pulse width 5 200 100
10 140 70 ns
15 100 50
twist) Strobe pulse width 5 140 70
10 80 40 ns
15 70 35
tsetup Setup time 5 50 25
10 30 15 ns
15 20 10
ty Hold time 5 0] 0
10 0 0 ns
15 0 0
tp.  Propagation delay Strobe to data out 5 130 260
trLlH times: 10 70 140 ns
15 50 100
Data in to data out 5 105 210
10 60 120 ns
15 45 90
Reset to data out 5 90 180
10 50 100 ns
15 40 80
tpnz 3-state propagation delay times: output 5 90 180
high to high impedance 10 50 100 ns
15 35 70
tpzy High impedance to output high 5 80 180
10 50 100 ns
. 15 35 70
tprz Output low to high impedance 5 90 180
10 o0 100 ns
15 35 70
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MMC 4508

TEST CONDITIONS ALUE
PARAMETER - VALUES UNIT
Vpp (V) min. typ. max.
tpzt High impedance to output low 5 90 180
10 50 100 ns
15 35 70

LOGIC DIAGRAM (A Section)
1 of 4 identifical latches with common output disable, reset and strobe

GUTPUT OSRBLE [ 7T TYPCAL LATCH |
t Voo |
3 > | OUTPUT DISABLE A !
ouﬁ_'D"‘T X ‘ !
DSABLE-A ‘ ! - ) II '
A1 - " .—1
RESET-A 1 5
|
4168101 | P i
Dn-A ! ul |
' |
v ST * H
—L57 Vs g
n [}
I
i

|
=2 D D
ST
STROBE-A ] ]
g gy M OSO g

TRUTH TABLE RESET DISAB STROBE D INPUT Q INPUT

0] 0 1 1 1
0] 0 1 0 0
0 0 ] X Latched
1 0 X X 0
X 1 X X 4

1 = High level X = Don't care

0 = Low level Z = High impedance

TESTWAVEFORM .

STROBE f X Y \ /
On NPUT * /
A HWiR)

RESET aE %
OUTPUT
DISABLE

— 'PLH — h-l. — TPH — 1.PLH
On OQUTPUT

LK THL
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MMC 4508

TYPICAL APPLICATIONS

Bus register
RESET >—
CLOCK 2 g —
] ] MMC
i 4 BT SHIFT & BIT SHIFT /‘0‘5
SERIAL )
DATA >_t_" REGISTER REGISTER :
] :
] ]
[ SNpUEY R N D P, R [ ) I
—
STROBE
IS S N NE S - - ~ MMC
] : : 4508
H QUAD LATCH QUAD LATCH
ORABLE =4 (3 STATE) (3 STATE) 1
| i
[ I8 N ) O I [ J
DISABLE
4 LNE "
0ATA

Dual multiplexed bus register with function select

L

‘l_-ﬁ MMC

r
MM [
458 | P V08
3-STATE i1 | 3-sTATE
i weraen | ] e-emLatch |
! ' ! DATA BUS
I | — | —=
LLINE : : + 1 J
DATA LS 1 1
N T
i-LINE - ! mMc 4
DA BUS —- — — v 409
11 1 11 !
[ ' A
3-STATE . i : 3-STATE ! B
V] carLam [} e Latcr |
] I _ ]
- -d L---H.I_.._--J
FUNCTION
SELECT
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M meodladt

MMC 4510 MMC 4516

PRESETTABLE UP/DOWN COUNTERS:
MMC 4510 PRESETTABLE BCD UP/DOWN

COUNTERS

MMC 4516 PRESETTABLE BINARY UP/DOWN

COUNTER

GENERAL DESCRIPTION

The MMC 4510, MMC 4516 are monolithic integra-
ted circuits avallable in 16-lead dual in-ine plastic
package.

The MMC 4510 Presetable BCD Up/Down Counter
and MMC 4516 Binary Up /Bown Counter consist of
four synchronously clocked D-type flip-flops (with a
gating structure to provide T-type flip-flop capabi-
Ity) connected as counters. These counters can be
cleared by a high level RESET Ine, and can be preset
to any hinary number present on the jam mputs by a
high level on the PRESET ENABLE line. The MMC
4510 will count out of non-BCD counter states n a
maximum of two clock pulses m the up mode, and a
maximum of four clock pulses i the down mode. If
the CARRY-IN mput 1s held low. the counter advan-
ces up or down on each positive-going clock transi-

connecting all clock mputs 1in parallel and connecting
the CARRY-OUT of a less significant stage to the
CARRY-IN of a more signficant stage. The MMC
4510 and MMC 4516 can be cascaded n the ripple
mode by connertmmg the CARRY-OUT to the clock of
the next stage. If the UP/DOWN input changes du-
ring a terminal count, the CARRY-OUT must be ga-
ted with the clock, and the UP/DOWN input must
change while the clock is high. This method provides
a clean clock signal to the subsequent counting
stage.

FEATURES

® Medum speed operaticn t . 8 MHz typ. at 10 V
® Synchronous mternal CARRY yropagation

tion. Synchronous cascading 1s accomplished by ® RESET and PRESET - ipahihity
ABSOLUTE MAXIMUM RATINGS
Vop* Supply voltage: G and H types -05to 20 Vv
E and F types -0.5to 18 v
V, Input voltage -05to Vpp+0.5 Vv
I DC input current (any one input) 10 mA
Piot Total power dissipation (per package) 200 mW
Dissipation per output transistor
_ for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 <C
E and F types -40to 85 -C
Torg Storage temperature -B5to 150 <C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types to 18 Vv
E and F types 3to 15 Vv
Vv, Imput voltage Oto Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 <C

CONNECTION DIAGRAM
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MMC 4510 MMC 4516

STATIC ELECTRICALCHARACTERISTICS

o(over‘ recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vo |lol | Voo | Tow 25°C Then | it
vl ™ WAY | M) e max. | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 5 004 5 150
current types (0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000|
E.F|o/s 5 20 004| 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vo  Output high 0/ 5 <1] 5 [a95 495 495
voltage 0/10 <11 10 |985 9.95 9.95 v
0/15 <11 15 1495 14.95 14.95
Vo,  Output low 5 /0 <1] 5 0.05 0.05 0.05
voltage 10/0 l<1| 10 0.05 0.05 005| Vv
15/0 i<1115 0.05 0.05 005
Ve input high 05/45 <1 5| 35 35 35
voltage 179 (<1) 10| 7 7 7 Y,
15/135 <1 | 15 |11 1 1
Vi Input low 45/05(<1| 5 15 15 115
voltage 9/1 <1 10 3 3 3 \Y
135/15| <1 | 15 4 4 4
low  Output iGH[0o/5 25 5 (-2 -1.6 |-3.2 -1.15
drive 'types|0/ 5| 486 5 |-0.64 -0.51|-1 —-0.36
current ! 0/10, 95 10 [-16 -1.3 |-26 -08
0/15| 135 15 [-a2 -3.4 |-6.8 —24 .
E.F|lOo/5| 25 5 |-1.53 —-1.36-3.2 -1
types|0/ 5| 486 5 |-052 —0.44)—1 -0.36
0/10| 85 10 |-1.3 -1.1 |-28 -09
0/15] 135 15 |-36 -30 |-68 —24
o, Output G H|0/5] 04 5 | 064 051] 1 0.36
sink types {0/10 0.5 10 1.6 1.3 | 26 09
current 0/15| 15 15 | 42 34 | 68 24 A
m
EFlo/5| 04 5 | 052 0.44| 1 0.36
types|0/10| 05 10 | 1.3 11 | 286 09
0/15| 15 15 | 36 30 | 68 24
i e Input G.Hlg/18 1. 18 +01 +10°5| +0.1 +1
leakage types Any A
current ; K
E.F [g/1g| MUt 15 +0.3 109 +03 +1
types
o} “Input
capacitance Any input 5 75 pF

. ' Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1 V min. with VDD = 5V

2 V min. with Vpp =10V
2.5 V. min. with Vpg =15V
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MMC 4510 MMC 4516

DYNAMIC ELECTRICAL CHARACTERISTICS

ey = 25 C, Céé_ 50 pF, R_ = 200 k, typical temperature coeficient for all Vpp values is 0.3%/°C, all input rise

and fall tmes = ns)
VALUES
PARAMETER TEST CONDITIONS UNIT
Vpp V) MIN. TYP. | MAX.
g Propagation delay time Clock to Q 5 200 .| 400
o 10 100 200 ns
15 75 150
Uorp- Propagation delay time preset or 5 210 420
. reset to Q output 10 105 210 ns
15 80 160
T Propagation delay time clock to carry 5 240 480
Lo tut 10 120 240 ns
15 90 180
LomL, Propagation delay time carry in to 5 125 250
Tol carry out 10 60 120 ns
15 50 100
UomLs Propagation delay time preset or 5 320 640
Up reset to carry out 10 160 320 ns
15 125 250
L1 Transition time 5 ) 100 1 200
Lt 10 50 100 ns
15 40 80
frmax Max. clock frequency 5 2 4
10 4 8 MHz
15 8.5 1
T Clock pulse width 5 180
10 ‘75 ns
15 60
(“) Preset enble or removal time 5 150
10 80 ns
15 60
. 3¢ Clock rise and fall time 5 15
L 10 5 ns
15 S
U Carry in Setup time 5 130
10 60 ns
15 45
Uetup Un-down setup time 5 360
10 160 ns
15 110
U Preset enable or reset pulse width 5 220
10 100 ns
15 75
Time required atter the faling edge of the reset or preset enable inputs before the rising edge of the clock

will trigger the counter (similar to setup time).

If more than umit 1s cascaded in the parallel clocked application, t, clock should be made less than or equal
t the sum of the fixed propayation delay at 15 pF and the transition time of the carry output driving stage

for the estimated capacitive load.
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MMC 4510 MMC 451C

LOGIC DIAGRAM
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MMC 4510 MMC 4516

ING DIAGRAMS
TiM MMC 4510

cLOCK ﬂmmmmmmmmmmmmmmmmmmmmmm
CARRY IN !
UP/ DOWN
RESET
PE m
P1
P2
P3
P4
TR Oy By NNy Ny Ny BNy Ny BNy BN iy B
Q2
a3
CWY%WT
OUNT  fo|1 |23 |sfs|6|7 |8 8765&3{21i00967:0

TRUTH TABLE

cL | c |umo| PE| R |ACTION

X | 1] x| o| 0 |NOCOUNT
1|l o| 1| o| o |counTup
J ]l o| o| o]| o |CounTDOWN
x | x| x| 1| o |pPReseT

x | x| x| x| 1 |ReseT

X = Don't care

TIMING DIAGRAM
MMC 4516
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UP/DOWI

RESET
PE

333

Qs
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MMC 4510 MMC 4516

TYPICAL APPLICATIONS

Typical 16-chaanel 0 bit data aquisition system

o [sam,
— and
- . d 0-BIT
=
~'6 crawel START AD S DA
awaigs| 1 o CONVER|S
DAR | CONVERSON|—SE3EK o} TER =
INPUTS | o] MMC 4067 NyERs
iy
— | -
:
Select
1 inpts
" =t
0l 020304
PRESE MMC 4516
INPUTS L_'
—
CK PRESET
ENABLE

This aquisition system can be operated in the random access mode by jamming in the channel number at
the present inputs, or in the sequential mode by clocking the MMC 4516.

Cascading counter packages

"Parallel clocking"

UP/DOWN
PRESET
ENABLE
URDPEJ1J2J3 ) PENJ2)3J4 1J2)3 )6
C.l. MMC4S51%6CO 1 MM/ () MMCLSTA6
RCLQ1 RCLO1G2Q3 Q4
'
CLOCK
RESET

"Ripple clocking”

e i1

Il MMC4510/6
RCLO1Q2

23 PENJ2 3 )b
| MMC45%0/16 (O 1 MMC4S046 €O
RCL Lo

H

CLOCK
RESET
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MMC 4511

BCD-TO-SEVEN SEGMENT LATCH/

DECODER/DRIVER

GENERAL DESCRIPTION

The MMC 4511 is a monolithic integrated circuit
available in 16-lead dual in-line plastic or ceramic
package

The MMC 4511 type is a BCD-to-7-segment latch
decoder driver constructed with COS/MOS logic and
n-p-n bipolar transistor output devices on a single
monolithic structure. This device combines the low
quiescent power dissipation and high noise immunity
features of COS/MOS with n-p-n bipolar output capa-
ble of sourcing up to 25 mA. This capability allows
the MMC 4511 type to drive LED's and other dis-
plays directly. Lamp Test (LT), Blanking (BU and
Latch Enable or Strobe inputs are provided to test
the display, shut off or intensity-modulate it, and
store or strobe a BCD code, respectively. Several
different signals may be multiplexed and displayed
when external multiplexing circuitry is used.

FEATURES

® High-output-sourcing capability (up to 25mA)

@ Input latches far BCD code storage

® Lamp test and blanking capability

® 7-segment outputs blanked for BCD input co-
des>» 1001

APPLICATION

@ Interfacing with various displays

® Driving common-cathode 7-segment LED displays
@ Driving low-voltage fluorescent displays

@ Driving incandescent displays.

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types .5 to 20 Vv
E and F types -05to 18 \
v, Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) +10 mA
l!‘wt Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Tp = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
) E and F types -40to 85 °C
Tseg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18
E and F types 3to 15 \
V, Input voltage 0 Voo \ ,
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM
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MMC 4511

LOGIC DIAGRAM
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Display
Blank

MMC 4511

tEEEEETE
OcUOTMONDN ST T I B B

cO0c--cO0OccD«-000000 O %

=0

O

Depends on BCD code previously applied when LE

Don't care

TRUTH TABLE

0
0
C
0
g
C
8]
0
0
0
0
0
0
0
0
0
1
X

Note : Display i1s blank for all illegal input codes (BCD > 1001)

WAVEFORMS
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MMC 4511

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo Jlol | Voo T ow 25°C ThicH UNIT
m M WA M e Tmax, | min, typ | max. | min. | max.
I Guiescent G H|0O/5 5 5 0.04 5 180
current types [0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types [0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vou Output high 0/ 5 5 4 41| 455 4.2
voltage 0/10 10 1| 9 91| 955 9.2 \"
0/15 15 |14 14.1 114.59 14.2
Vo  Output low 5 /0 <1 .5 0.05 0.05 0.05
voltage 10/0 <1 | 10 0.05 0.05 005| V
15/0 <11} 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5| 35 3.5 35
voltage 1/9 <1 10 ( 7 7 7 Vv
15/135/ <1 | 15 {11 11 1
Vi Input low 45/05| <1 5 1.5 15 1.5
voltage 9/1 <1 10 3 3 3 Y
] _..1857151 <1 ] 15 | 4 | S . S . S O
Von  Outputdrive | G, H 0 4.1 41 | 455 42
voltage types 5 4.25
10 5| 38 39 | 410 39
15 3.95 \
20 3.55 34 | 375
25 34 31 | 355
0 9 91 | 955 9.2
5 9.25
10 | 10 | 8.85 9 9.15
15 9.05' \"
20 8.7 86 | 89 84
25 8.6 83 | 875
0 14 141 |1455 14.2
5 14.3
10 | 15 |138 14 [142 140
15 14.1 Y
20 13.75 137 |13.95 135
25 13.65 135 (138 131
E F . . . .
tybes g 41 411233 41
10 5 3.6 36 | 412 3.3 v
15 3.94
20 2.8 28 | 375 25
25 3.54
0 9.1 9.1 | 958 9.1
5 9.26
10 10 8.75 8.75| 917 8.45 v
15 | 9.04
20 8.1 81 | 89 7.8
25 8.75
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MMC 4511

S8TATIC ELECTHICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER \"/ Vo |lo | Voo Thow 25°C ThiGH UNIT
M (Y] N [“_A) W) min. | max.| min. | typ | max. | min. | max.
o 141 | (1411459  [141 ] B
5 - 1427
E F 10 15 1375 13.75|14.18 13.45 Vv
types 15 14.07
20 131 131 1395 128 |«
) 25 1138
loL Output G H|O/ 5 04 5 | 064 051 1 - 0.36
sink types|0/10 05 10| 16 13 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
mA
E.F |0/ 5 04 5 | 052 044 1 0.36
types|0/10 05 10 1] 1.3 11| 26 09
0/15 15 15 | 36 30| 68 24
s b Input G.Hlg/18 18 +0.1 +109 0.1 +1
leakage types Any
current EF input KA
' 10/18 15 +0.3 +109 £0.3 +1
types
c Input - o
capacitance Any input 5 7.5 pF

* T.ow= —55°C for G, H devices; —40°C for E, F devices.
* Tiign = +125°C for G, H devices; +85°C for E, F devices.

and fall times = 20 ns)

The Noise Marain for both “1" and “0" Ievé! is:

1 V min. with Vop= 5V

2 V min. with Vgp =10 V
25 V min. with Vg =15V

DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta = 25°C, C, = 50 pF, R, = 200 k{1, typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise

TEST
PARAMETER CONDITIONS VALLES
VpgV) min. typ. max. UNIT

tpHL Propagation delay time (Data) 5 520 1040
10 210 420 ns
15 150 300

tpH Propagation delay time ([Data) 5 660 1320
10 260 520 ns
15 180 360

tmy  Propagation delay time (BL 5 350 700
10 175 350 ns
15 150 300

tpLH Propagation delay time B0 S 400 800
10 175 350 ns
15 150 300

tey  Propagation delay time (LT) 5 250 500
10 125 250 ns
15 85 170

tmy  Propagation delay time (LT 5 150 300
10 75 150 ns
15 50 100
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MMC 4511

PARAMETER TEST CONDITIONS . VALUES UNIT
VvDD(V) min. typ. max.
tTLH Transition time 5 40 80
10 30 60 ns
15 20 50
trya.  Transition time ' 5 125 310
10 75 185 ns
15 65 160
teetp  Setup time 5 150 75
10 70 35 ns
15 40 20
t'hold Hold time 5 0 -75
10 - 0 -35 ns
15 0 -20
tw Strobe pulse width 5 400 200
10 160 80 ns
15 100 - 50

APPLICATION

Driving common-cathode 7-segment LED displays

—— Voo
Lr
—_ ] __ _——
!— |
A= 2] |
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MMC 4518 MMC 4520

DUAL UP-COUNTERS:

MMC 4518 DUAL BCD UP-COUNTER
MMC 4520 DUAL BINARY UP-COUNTER

GENERAL DESCRIPTION

The MMC 4518/4520 are monolithic integrated cir-
cuits available in 16-lead dual in-line plastic package.
The MMC 4518 Dual BCD Up Counter and MMC
4520 Dual Binary Up Counter each consist of two
identical, internally synchronous 4-stage counters.
The counter stages are D-type flip-flops having in-
terchangeable Clock and Enable lines for incremen-
ting on either the positive-going or negative-going
transition. For single-unit operation the Enable input
iIs maintained ,high" and the counter advances on
each positive-going transition of the Clock. The
counters are cleared by high levels on their Reset li-
nes. The counter can be cascaded in the ripple mode
by connecting Q4 to the Enable input of the subsequ-
Fnt counter while the clock input of the latter is held
ow.

FEATURES

® Medium-speed operation-6 MHz typ. clock frequ-
ency at 10V

@ Positive or negative edge triggering

® Synchronous internal CARRY propagation

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -0.5to 20 \Y
oo E and F types -05to 18 Vv
Vv, Input voltage ) -05to Vppt0.5 \}
| DC input current (any one input) +10 mA
Ié'wt Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating 15 e
temperature : G and H types -55to
E and F types -40to 85 :C
Tseg Storage temperature -65to 150 C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 \
oo E and F types 3to 15 Y
V, Imput voltage to Voo \
Ta Operating
temperature : G and H types -55to 125 °C
85 °C

E and F types

-40to

CONNECTION DIAGRAM
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MMC 4518 MMC 4520

LOGIC DIAGRAM

¥ o Lh2 z 5/3
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MMC 4518 MMC 4520

TRUTH TABLE for MMC
4518/4520

CLOCK | ENABLE | RESET ACTION
_/_ 1 1 Increment counter
0 N\ o Inter counter
X (7 0 No change
—\_ X 0 No change
_/_ 0 0 No change
1 N 0 No change
X X 1 Q1 thru@4=0

TIMING DIAGRAM

e UL

ENABLE

p— =

RESET

Splipipigipigipiginipl

MMC
4520
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MMC 4518 MMC 4520

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO l |0| VDD TT.OW 25°C T:iIGH UNIT
v v WA L V) e T max. | min. typ | max. | min. | max.
I Quiescent G H|0O/ S5 5 5 004 5 150
current types|0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E.F |0/ 5 5 20 004 | 20 150
types |0/10 10 40 0.04 | 40 300
0/15 15 80 004, 80 600
Von  Output high 0/ 5 <A1 5 1495 4.95 4.95|
voltage 0/10 <1 10 | 995 .1 9.95 995 Vv
0/15 <1 15 |14.95 14.95 14.95
Voo Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 1070 <1 10 0.05 0.05 005| Vv
i 15/0' <1 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 35 35 35
voltage 1/9 <1 10 | 7 7 7 \
157135 <1 15 |11 1M1 1
Vi Input low 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1 10 3 3 3 \
135715 <1 15 4 4 4
low  Output GH|0/5| 25 5 |2 ~1.6 |-3.2 ~1.15
drive types|0/ 5| 46 5 |-064 -051|-1 -0.36
current 0/10 85 10 |-16 -1.3 |--26 -0.9
0/15| 135 15 | 42 ~34 |-68 24 A
m.
E.F |0/ 5 25 ; 5 [~1.53 —1.36|-3.2 -1.1
types|0/ S 46 l 5 0.52 -0.44; 1 - 0.36
0/10 95 10 |-1.3 11 -26 -0.9
0/15| 135 | 15 |--36 -30'-68 24
I,  Output ic.H|o/5] 04 5 | 064 051 1 0.36
sink ‘types|0/10 05 10| 16 13 26 0.9
current i 0/15 15 15 | 42 34 | 68 24 A
m
'EFlossl 04 5 | 052 044] 1. 0.36
;types 0/10 05 10 1.3 1.1 2.6 09
‘L 0/15; 1.5 15 | 36 30| 68 24
lie h Input ‘G.Hlg/ g 18 +01 +10 9| +0.1 +1
leakagye "types - Any A
current X M
EFlons "™ 15 +03 +109 +0.3 +1
types : |
c Input ' i
capacitance '‘Any input! 5 75 pF
i L i

" Tiow ~

55¢C for G, H devices, -40-C for E. F devices.

* Thign 1+125°C for G, H devices; +85-C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1V min. withVpg= 5V
2 V. min. with Vgp = 10 V
2.5 Vmin. with Vgg = 15 V
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MMC 4518 MMC 4520

DYNAMIC ELECTRICAL CHARACTERISTICS

{Tp = 25°C, C, = 50 pF, R, = 200 k, typical temperature coefficient for all Vpp values is 0.3%/°C, all input
nse and fall time = 20 ns)

VALUES
PARAMETER TEST CONDITIONS UNIT
oo Min. Typ. Max.
tp H  Propagation delay time (Reset to output) 5 280 560
tpHL 10 115 230 ns
15 80 160
tpLn.  Propagation delay time (Clock or Enable 5 330 650
tpn. tooutput) 10 130 225 ns
15 90 170
trys  Transition time 5 100 200
tTHL 10 50 100 ns
15 40 80
tw. Clock pulse width 5 200 100
10 100 50 ns
15 70 35
tw.  Enable pulse width 5 400 200
10 200 100 ns
15 140 70
te Clock or enable rise and fall time 5 15
1] 10 15 us
15 5
frax Maximum clock frequency 5 1.5 3
10 3 6 MHz
15 4 8
t. Clock input rise and fall time 5 15
ts 10 5 s
15 5
tw. Reset pulse width 5 250 125
10 110 55 ns
15 80 40
TYPICAL APPLICATIONS
Ripple cascading of four counters with positive-edge friggering

L0 S

CLOCK ENABLE RESET
B 8 B
Q1B 928 03B Q4B
1 1
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MMC 4518 MMC 4520

Synchronous cascading of four binary ceunters with negative-edge friggering
W) )
CLOCK INPUT Vas

| Y S S |
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MMC 4543

BCD-TO-SEVEN SEGMENT LATCH/

DECODER/DRIVER
GENERAL DESCRIPTION

The MMC 4543 BCD-to-7 Segment Latch/Decoder
/Driver is designed for use with liquid crystal rea-
douts and is constructed with complementary MOS
(CMOS) enchancement-mode devices. The circuit
provides the functions of a 4-bit storage latch and a
8421 BCD-to 7 segment decoder and driver.The de-
vice has the capability toinvert the logic levels of the
output combinations .The Phase (Ph), Blanking B,
and Latch Disable (LD) inputs are used to reverse
the truth-table phase,blank the display, and store a
BCD code, respectively. For liquid crystal readouts,
a square wave is applied to the Ph input of the circuit
and the electrically common back plane of the dis-
play. The outputs of the circuit are connected di-
rectly to the segments of the readout. For other
types of readouts, such as light-emitting diode (LED),
incandescent, gas discharge, and fluorescent rea-
douts, connections diagrams are given on this data
sheet

FEATURES

@ Phase input signal reproduced on outputs for liquid
crystal display

@ Latched storage of input code

@ Blanking input for display intensity modulation

@ Readout blanking for illegal input combinations

@ Balanced output drive current specifications

APPLICATIONS

Aplications include instrument (eg. counter, DVM,
etc.) display driver, computer/calculator display dri-
ver, cockpit display driver, and various clock, watch,
and timer uses.

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 i
E and F types -0.5to 18 Vv
Vv, Input voltage . -0.5 to Vppt0.5 Vv
:5 DC input current (any one input) 10 mA
ot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for T = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40 to 85 °C
Toeg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 3to 18 \
E and F types 3to 15 \
Vv, Input voltage Oto Vop' v
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C

CONNECTION DIAGRAM

LATCH OSABLE]

@ N o v o~wN -

pvﬂﬂ-'.in-wé
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MMC 4543

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo Ilol Voo T‘LOVV 25°C TT-{IGH UNIT
™M ™ WA | M) 150 max. | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 5 004 5 150
current types|0/10 10 10 004| 10 300
0/15 15 20 004 20 600
0/20 20 100 0.08| 100 3000 A
E.F |0/ 5 5 20 004, 20 150
types{0/10 10 40 004| 40 300
0/15 15 80 004| 80 600
Von  Output high 0/ 5 <1 5 |485 4.95 4.95
voltage 0/10 <1 1018995 9.95 9.95 Vv
0/15 <1 15 114.95 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005 Vv
15/0 <1 15 0.05 0.05 0.05
Vin__ JInput high 05/45|<1]| 5 | 35 35 | 35
voltage 1/9 <1 10| 7 7 7 \Y)
1.5/135( <1 15 |11 11 11
ViL Input low 45/05 (| <1 5 1.5 15 15
voltage 9/1 <1 10 3 3 N 3 \Y)
135/15| <1 | 15 | 4 4 4
lon Output G H|[O/ S 25 5 |-2 —-1.6 |—-32 —1.15
drive types|0/ 5 46 5 |-064 —0.51(—1 —0.36
current 0/10 85 10 |—-1.6 -1.3 |-26 -09
0/15] 135 15 |—-4.2 -3.4 |[—6.8 —-24
A
E.F |0/ S 25 5 |-1.53 —1.36|—3.2 —-1.1 m
types|0/ 5 46 5 [-052 —0.44|—1 —0.36
0/10 95 10 |-1.3 -11 |26 -0.9
7 0/15| 135 15 |-36 —30 |-68 -24
loL Output G, H|O/ 5 04 5 | 0.64 051 1 0.36
sink types |(0/10 05 10 1.6 1.3 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044| 1 0.36
types |0/10 0.5 10 1.3 1.1 26 08
0/15 1.5 15 | 36 30 | 68 24
s b Input G.Hlg/18 18 +0.1 +105| 0.1 £1
leakage types Any
current EF input KA
" los15 15 +0.3 +105| +0.3 +1
types
c Input '
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1V min. with Vpgp= SV
2 V min. with Vpp =10 V
2.5 V min. with Vpp = 15 V
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MMC 4543

DYNAMIC ELECTRICAL CHARACTERISTICS
(C, = 5pF. Ta= 25°C)

VALUES
PARAMETER Voo UNIT
(Vdc) min. typ. max.
tpnL. tpLn Propagation delay time 5 5580 1100
10 210 420 ns
15 160 320
trn tTre Output transition time 5 100 200
10 50 100 ns
15 40 80
t. .,p Minmum data input setup time 5 —40 0
10 -15 0 ns
15 -10 0
thoig Minimum data input hold time 5 40 80
10 15 30 ns
15 10 20
PW/| p Minimum LD pulse width 5 125 250
10 50 100 ns
15 40 80
TRUTH TABLE
INPUTS OUTPUTS
LD Bl | Ph* D Cc B A a b o d e f g Display
X 1 0 X X X X 0 0 0 0 0 0 0 Blank
1 0 0 o] 0 o 0 1 1 1 1 1 1 8] 0
1 C 0 0 0 0] 1 0 1 1 0 0 0 0 1
1 0 0 0] 0 1 0 1 1 0 1 1 0 1 2
1 6] 0 0 0 1 1 1 1 1 1 ] 0 1 3
1 0 o 0 1 C 0 0 1 1 0 0 1 1 4
1 0 0 0 1 0 1 1 0 1 1 0 1 1 5
1 0 0 0 1 1 0 1 0 1 1 1 1 1 6
1 6] 0 0 1 1 1 1 1 1 0 0 0 0] 7
1 0 0 1 0 0 0 1 1 1 1 1 1 1 8
1 0 0 1 0 0 1 1 1 1 1 0 1 1 9
1 6] 0 1 0 1 0 0 0 0 0 0 0 0 Blank
1 0 0 1 0 1 1 0 0 8] 0 0 0 0 Blank
1 0 0 1 1 0 0 0 0 0] 0] 0 0 0 ‘Blank
1 0 0 1 1 0 1 0 o 0 0 0 0 0 Blank
1 0 0 1 1 1 o] 0 0 0 0 0 0 0 Blank
1 0 0 1 1 1 1 0 0 0 0 0 0 0 Blank
0 0 o] X X X X * * *t
t t 1 1 Inverse of output combinations above Display as above

X = Don't care
t = Above combinations
* = For liquid crystal readouts, apply a square wave to Ph
For common cathode LED readouts, select Ph = 0
For common anode LED readous, select Ph = 1
** = Depends upon the BCD code previously applied when LD = 1
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MMC 4543

LOGIC DIAGRAM
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4-BIT BIDIRECTIONAL UNIVERSAL
SHIFT REGISTER

GENERAL DESCRIPTION FEATURES

The MMC 40104 is a monoalithic i.c., available in 16- ® Medium-speed operation. fo, = 9 MHz, Vpp =
lead dual in-line plastic or ceramic package The 10V

MMC 40104 i1s a universal shift register featuring ® Fully static operation

parallel inputs, parallel outputs, SHIFT RIGHT and ® Synchronous parallel or serial operation

SHIFT LEFT serial inputs, and a high-impedance third ® Three-state outputs
output state allowing the device to be used in bus-

organized systems. In the parallel-load mode (SO and

S1 are high), data is loaded into the associated flip- APPLICATIONS
flop and appears at the output after the positive o
transition of the CLOCK input.During loading, serial Control circuitry

data flow is inhibited.Shift-right and shift-left are ac-

complished synchronously on the positive clock edge

with serial data entered at the SHIFT RIGHT and

SHIFT LEFT serial inpuis, respectively.Clearing the

register is accomplished by setting both mode con-

trols low and clocking the register When the output

enable input is low, all outputs assume the high impe-

dance state.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -05to 20 Vv
E and F types -0.5 to 18 Y
V, Input voltage -0.5 to Vppt0.5 \
| DC input current (any one input) +10 mA
ﬂ’m Total power dissipation (per package) 2000 mw
Dissipation per output transistor -
for T, = full package-temperature range 100 mw
Ta Operating
temperature : G and H types -55 to 125 C
E and F types -40 to 85 “C
Tsrg Storage temperature -65to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vpo* Supply voltage: G and H types ) 3to 18 v

° E and F types 3to 15 \Y)

V, Input voltage Oto Voo \
Ta Operating -

temperature : G and H types -55to 125 °C

E and F types ) -40 to 85 °C

CONNECTION DIAGRAM

QUTPUT ENABLE(] Voo
SHIFT RIGHT IN(]
oo (d
LTI 8
02
03 ( cLock
SHIFT LEFT IN[J SELECT 1

s q SELECTO




MMC 401049

LOGIC DIAGRAM
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MMC 401049

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo 1ol | Vop Tow 25°C ThcH UNIT
™ V) WA | V) e Tmax. | min, typ | max. | min. | max.
I Guiescent G H|O/5 5 5 0.04 5 150
current types [0/10 10 10 004 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E,F |0/ 5 5 20 004 | 20 150
types (0/10 10 40 004 | 40 300
0/15 ) 15 80 004 | 80 600
Von  -Output high 0/ 5 <1 5 1495 495 4.95
voltage 0/10 <1 | 10 | 895 9.95 9.95 Y
0/15 <1 | 15 [1495 14.85 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <11] 10 0.05 0.05 005| V
15/0 <1 | 15 0.05 0.05 0.05
Vin Input high 35/45| <1 5| 35 35 35
voltage 1/9 <11 10| 7 7 7 \"
157135 <1 | 15 |11 11 1
Vi Input low 45/05| <1 5 1.5 15 1.5
voltage 9/1 |-<1] 10 3 3 3 \Y
135715/ <1 | 15 4 4 4
IoH Output G H|0O/ 5 25 5 |-2 -1.6 |-3.2 -1.15
drive types|0/ 5 4.6 5 |-0.64 —-0.51|—1 —-0.36
current 0/10 95 10 |-1.6 -1.3 [—-26 -09
0/15f 135 15 |—-4.2 -34 |—6.8 —-2.4 A
m,
E.F |0/ 5 25 5 |-1.53 —1.36|—3.2 -1.1
types|0/ 5 46 5 |-052 —0.44|—1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-2.6 -09
0/15| 135 15 |-36 -3.0 |-68 -24
loL Output G.H|O/ 5 04 5 | 064 051 1 0.36
sink types |0/10 05 10 | 1.6 13 | 26 0.8
current 0/15 15 15 | 42 34 | 68 24 A
m
E.F |0/ 5 04 5 | 052 044]| 1 0.36
types |0/10 05 10 | 1.3 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
e b Input G.Hlg/ g 18 +0.1 +10°5] £0.1 +1
leakage types Any A
current ; L
E.F la/s| MU 15 +03 4105 +0.3 +1
types
of Input
capacitance Any input 5 7.5 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.

* Trign = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1V min. with Vpg= 5V
2 V min. with Vgp = 10 V

2.5 V min. with Vgg =15V
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MMC 401049

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C, C_ = 50 pF, R_ = 200 kohm, typical temperature coefficient for all Vpp values is 0.3%/°C, all input
rise and fall time = 20 ns).

TEST VALUES
VpptV) min. typ. max.
tpin.  Propagation delay time 5 220 440
tpnL Clock to Q 10 100 200 ns
15 70 140
tpzn,  3—state outputs 5 80 160
tpzL High impedance 10 35 70 ns
tp 2 15 25 50
tpHz 5 45 380
10 25 50 ns
15 20 40
trye  Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
teetup  Setup time DO, D3, SR, SL to Clock 5 80 100
10 35 70 ns
15 20 50
S0, S1 to Clock 5 200 400
10 110 220 ns
15 65 130
thold Hold time DO, D3, SR, SL 5 —65 0
10 —25 0 ns
15 —15 0]
S0, S1 to Clock 5 —170 0
10 —95 0 ns
15 —55 0
tw Clock pulse width 5 80 180
10 40 180 ns
15 25 50
foL Clock input frequency 5 3 6
10 6 12 MHz
15 8 15
tn b Clock input rise or fall time 5 1000
10 100 us
15 100
TRUTH TABLE
CLOCK MODE SELECT OuTPUT ACTION
S0 s1 ENABLE
— 0 0 1 Reset
—_— 1 0 1 Shift right (QO toward Q3)
_ 0 1 1 Shift left (@3 toward QO)
_— 1 1 1 Parallel load
X X X 0 Operations occur as shown
above, but outputs assume high
impedance
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DUAL 2-INPUT NAND BUFFER/DRIVER

GENERAL DESCRIPTION FEATURES

The MMC 40107 is a mondlithic ic., available in ® quiescent current specified to 20 V

14-iead dual in-line ceramic package and plastic ® maximum input leakage of 1 uA at 18 V (full pac-
packa kage temperature range)

kage. f
The MMC 40107 is a dual 2-input NAND buffer/dri- @ standardized symmetrical output characteristics
ver containing two independent 2-input NAND buf- ® 5V, 10V, and 15 V parametric ratings
fers with open-drain single n-channel transistor out-
puts
This device features a wired-OR capability and high APPLICATIONS
output sink current capability (136 mA typ at Vgp =

10V. Vpg= 1V} .Driver circuits

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 Vv
E and F types -0.5to 18 \)
Vv, Input voltage -0.5to Vppt0.5 Y
| DC input current (any one input) +10 mA
I!’m Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for T, = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C
Tseg Storage temperature -65to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vop* Supply voltage: G and H types 3to 18 Y

E and F types 3to 15 \Y)

\"A Input voltage Oto Voo \Y
Ta Operating

temperature : G and H types -55 to 125 °C

E and F types -40 to 85 °C

CONNECTION DIAGRAM
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MMC 40107

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo o] | Voo T ow 25°C ThicH UNIT
A m WA | V) Fin Tmax. | min. typ | max. | min. | max.
I Quiescent G H|O/ 5 5 1 0.02 1 30
current types |0/10 10 2 0.02 2 60
0/15 15 4 0.02 4 120
0/20 20 20 004 | 20 600 A
E.F |0/ S 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 16 120
Vix** Input high voltage 05745 | <1 5 35 35 35
1/9 <1| 10 7 7 7 Y
15/135/ < 1| 15 | 11 11 11
Vi(** Input low voltage 45 <A1 5 15 1.5 15
9 <1] 10 3 3 3 Y
135 | <1] 15 4 4q 4
lor Output G H 5 04 5|21 16 32 12
sink types| 5 1 5 |44 30 68 25
current 10 05 10 | 49 37 74 28
10 1 10 | 89 68 136 51
15 05 15 | 66 50 | 100 38
E.F 5 04 5117 136| 32 12
types| S 1 5 | 357 255| 68 22
10 05 10 | 381 314| 74 27
10 1 10 | 72.2 57.8| 136 51
15 05 15 | 635 4251] 100 37
lon Output drive current No internal pull-up device mA
i e Input G.Hlg/18 18 +01 +109 0.1 +1
leakage types Any A
current i
EF lo/s| P 15 +03 +109 0.3 +1
types
low lo*** 3-state G H 4
output types 0/18 18 18 2 10 2 20 A
leakage E.F a
current types 0/15 15 15 2 10 2 20
C Input capacitance Any input 5 75 pF
Co Output capacitance Any output | 30

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Trgn = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1” and “0" level is:
1 Vmin. withVgg= S5V
2V min. with Vpg = 10 V
2.5 Vmin. with Vgg = 15 V
*+  Measured with external pull-up resistor, R_ = 10 KQ to Vpp

*++ Forced output disabled
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MMC 40107

DYNAMIC ELECTRICAL CHARACTERISTICS

(Ta= 25°C, C_ = 50 pF, typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time -
20 ns)

TEST VALUES
PARAMETER CONDITIONS UNIT
VppV) min. typ. max.
ten.  Propagation delay time R*=120Q 5 100 200
tpLH High-to-Low 10 45 S0 ns
15 30 60
Low-to-High R*=120Q 5 100 200
10 60 120 ns
15 50 100
E1HL Transition time R*=1200Q 5 50 100
tTLH High-to-Low 10 20 40 ns
15 10 20
Low-to-High R *=1200 5 50 100
10 35 70 ns
15 25 50

*R_ is external pull-up resistor to Vpp.

SCHEMATIC DIAGRAM AND TRUTH TABLE
TRUTH . TABLE

Voo
AlsB c
0fjo] 1z
A _] l—l B 110 || z*
340 ' 5&) o] ] z*
l 111710
Bo
400 LJ:]

* Requires external pull-up resistor (R) to Vpp.

' % . .
Vpp =% Vs Without pull-up resistor (3-state)

Vsg =7

TYPICAL APPLICATIONS . ,
The bar on the output line of this logic diagram indicates that the output is open drain as is shown in the
previons schematic diagram and truth table.

Line-driver circuit Direct dc drive interface of 40107 with a triac

v
+5V

5 OUTPUT
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MMC 40107

Motor-controller circuit
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MMC 40181

4-BIT ARITHMETIC LOGIC UNIT

GENERAL DESCRIPTION

The MMC 40181 is a monolithic integrated circuit,
avanlable in 24-lead dual in-line plastic or ceramic

packag
The MMC 40181 is a low-power four-bit parallel
arithmetic logic unit (ALU) capable of providing 16 bi-
nary arithmetic operations on two Boolean varia-
bles. The mode control input M selects logical (M =
High) or arithmetical (M = Low) operation. The four
select inputs (SO, S1, S2 and S3) select the desired
logical or arithmetical functions, which include AND,
OR, NAND, NOR and exclusive -OR and-NOR in the
logical mode, and addition, substraction, decrement,
left-shift, and straight transfer in the arithmetic
mode, according to the truth table. The MMC 40181
operation may be interpreted with either active-low
or active-high data at the A and B word inputs and
the function outputs F, by using the appropriate
truth table. The MMC 40181 contains logic for full
look-ahead carry operation for fast carry generation
using the carry-generate and carry-propagate out-

puts G and P for the four bits of the MMC 40181. A
ripple carry output C, 4 is available for use in
systems where speed is not of primary importance.
Also included in the MMC 40181 is a comparator
output A = B, which assumes a high level whenever
the four-bit input words A and B are equal and the
device is in the substract mode. In addition. relative
magnitude information may be derived from the car-
ry-in input C, and ripple carry-out output C,.4 by pla~
cing the unit in the substract mode and externally
decoding using the information in Table Il.

FEATURES

® Full look-ahead carry for speed operations on long
[ ggnets‘ates 16 logic functions of two boolean varia-
[} G:rferates 16 arithmetic functions of two 4-bit bi-

nary words _
® A = B comparator output avaible

ABSOLUTE MAXIMUM RATINGS

Vpop* Supply voltage: G and H types -05to 20 '
op E and F types 05 to 18 v
Vv, Input voltage -05to VDD+0 5 Vv
| DC input current (any one input) +10 mA
lsu,t Total power dissipation (per package) 200 mwW
Dissipation per output transistor
for Ta = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
Tseg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 \Y
0o E and F types 3to 15 Vv
Vv, Input voltage Oto Voo \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAM 80
AD
S3
S2
St
SO
(n
M
o
F
F2
Vss:
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MMC 40181

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi | Vo |lol|{Voo| Tiow 25°C Then | it
v v WA | V) i T max, | min. typ | max. | min. | max.
I Quiescent G H|0/5 5 5 004 5 150
current types |0/10 10 10 004 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 Iy
E.F |0/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/ 5 <1 5 [4.95 4.95 4.95
voltage 0/10 <1 10 [ 9.95 9.95 9.95 \")
0/15 <1 15 |14.95 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1110 0.05 0.05 005 Vv
15/0 <1 15 0.05 0.05 0.05
Vi Input high 05745 | <1 5 35 35 35
voltage 1/9 <1 10 7 7 7 \%
1.5/135| <1 15 111 11 11
Vi Input low 45/05 | <1 5 1.5 15 1.5
voltage 9/1 <1 10 3 3 i3 \
135715 <1 15 4 4 4
lon Output G, H|O/ 5 25 5 |-2 -1.6 |—-32 —1'15;
drive types {0/ 5 4.6 5 |-0.64 —0.51—1 —0.36;
current 0/10 95 10 |—-1.6 -1.3 |26 -0.9
0/15| 135 15 |—4.2 —-34 |-68 -24 A
m
E.F |0/ 5 25 5 |-1.53 —1.36/—3.2 -1.1
types |0/ 5 46 5 |-052 —0.44|-1 —0.36
0/10 9.5 10 |-1.3 -1.1 |-26 -09
0/15| 135 15 |—-3.6 -3.0 |-68 —-24
loL Output G, H |0/ 5 04 5 | 0.64 051 1 0.36 :
sink types (0/10 0.5 10 1.6 1.3 | 26 08 |
current 0/15 1.5 15 | 42 34 | 68 24 i A
m,
EFlo/s| 04 5 | 052 044 1 | 0.36
types |0/10 05 10 1.3 1.1 2.6 (8X°]
0/15 15 15 | 36 30 | 68 24
b - Input G.Hlo/18 18 +0.1 +10 8| +0.1 +1
leakage types Any . A
current ; H
EF lo/1s| MU 15 +03 +10 51-+0.3 +1
types .
C Input
capacitance Any input| 5 7.5 pF

* Teow = —55°C tor G, H devices; —40°C for E, F devices.
* Thigh = +125°C for G, H devices; +85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1 V min. with VDD =5V
2 V min. with Vpp = 10 V
2.5 V min. with Vgp= 15V
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MMC 40181

BYMNANMIC ELECTRICAL CHARACTERISTICS

(T, = 25°C. C_ = 50 pF, R_ = 200 k), typical temaerature coefficient for all Vgg = 0.3%/°C all input rise
and fall times = 20 ns).

- TEST CONDITIONS VALUES UNIT
PARAMETER Voo V) | min. typ. max.
tpiy  Propagation delay time 5 400 800
te, A or B toF (logic mode) 10 160 320 ns
AorBtoGorP 15 120 240
AorBtoF, 5 300 1000
Chta.or A=8B 10 200 400 ns
15 140 280
C.toF 5 320 640
10 135 270 ns
15 100 200
ChtoChia 5 200 400
10 100 200 ns
15 70 140
ty Trensition time 5 100 200
¢ 10 50 100 ns
TH
- 15 40 80

FUNCTIONAL DIAGRAM

ACTIVE-HIGH DATA
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MMC 40181

LOGIC DIAGRAM

Active-low data

v/
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TRUTH TABLES Table|

INPUTS/0UTPUTS ACTIVE HIGH

FUNCTION INPUTS/OUTPUTS ACTIVE LOW
SELECT LOGIC ARITHMETIC* LOGIC ARITHMETIC ¢
FUNCTION FUNCTION FUNCTION FUNCTION
S83 [ s2 | 51 | sO (M=H) (M=L, C,=L) (M=H) (M=LC,=H)
0 0 0 0 Iy A minus 1 A A
0 0 0 1 AB AB minus 1 A+B A+B
0 0 1 0 A+B AB minus 1 AB A+B
0] 0] 1 1 Logic 1 minus 1 Logic O minus 1
0 1 0 0 A+B A plus (A + B) AB A plus AB
) 1 0 1 B AB plus (A + B) B (A + B) plus AB
0 1 1 0 A®B A minus B minus 1 A®B A minus B minus 1
0 1 1 1 A+B A+B AB AB minus 1
1 0 0 0 AB A plus (A + B) A+B A plus AB
1 0 0 1 AOB A plus B AD®B A plus B
1 0 1 0 B AB plus (A + B) B (A + B) plus AB
1 0 1 1 A+B A+B AB AB minus 1
"1 1 0 0 Logic O A plus A Logic 1 A plus A
1 1 0 1 AB AB plus A A+B (A + B) plus A
1 1 1 0 AB AB plus A A+B (A + B) plus A
1 1 1 1 A A A A minus 1

* Expressed as two's complement. For arithmetic function with C, in

tion is

as shown plus 1.

Table Il — MAGNITUDE COMPARISON

Active-

Active-

opposite state, the resulting func-

INPUT { OUTPUT | MAGNITUDE INPUT |OUTPUT | MAGNITUDE
High data Cn Cria Low data C, Cora
1 1 A<B 0 0 A<B
0 1 A<B 1 0 A<B
1 0 A>B 0 1 A>B
0 0 A>B | 1 = HIGH LEVEL 1 1 A=B
0= LOW LEVEL
lable Il — AC TEST SETUP REFERENCE (active-low data)
TEST AC PATHS DC DATA INPUTS .
DELAY TIMES MODE
INPUTS | OUTPUTS TO Vss TO Voo
SUMN  to SUMgur 80 Any F 81,82, B3. M.C, Al A's ADD
SUM,y  toP AD P A1, A2, A3 M. C, Al B's ADD
SUMN  toG BO G All A's,M, C, B1,B2 B3 ADD
SUM  toCpia B0 Cnia All A's,M, C, B1, B2, B3 ADD
Cn to SUMgyr Cn Any F All'A's,M Al B's ADD
Cn t0 Cpsa Cn Cnsa All A's,M Al B's ADD
SUM\ to A=B BO A= All As, B1, B2, B3, M Cn SUBSTRACT
SUMy  to SUMpur Al B's Any F All A's,C, M EXCLUSIVE
(Logic Mode) OR

* ADD Mode: SO, S3 = Vpp; S1. S2 = Vg,

SUBSTRACT Mode: SO, S3 = Vgg; S1. 52 = Vpp.
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MMC 40192 MMC 40193

PRESETTABLE UP/DOWN COUNTERS
(DUAL CLOCK WITH RESET)

401 92-BCD TYPE
401 93-BINARY TYPE

GENERAL DESCRIPTION

The MMC 40192, MMC 40193 are monalithic inte-
grated circuits processed in standard Al-gate tec-
hnology. The MMC 40192 is a 4-Bit Synchronous
Up /Down Decade Counter and the MMC 40193 is a
4-Bit Synchronous Up/Down Binary Counter. Coun-
ting up and counting down is performed by two count
inputs (CLOCK UP and CLOCK DOWN respecti-
vely), one being held high while the other is clocked.
The outputs (@,—Q,) change on the positive-going
transition of this clock. These counters feature pre-
set inputs (J,—J,) that are enabled when load (PRE-

SET ENABLE) is a logical ,0" and a clear (RESET)
which forces all outputs to ,0" when it is at logical

.1" The counters also have CARRY and BORROW
inputs so that they can be cascaded using no exter-
nal circuitry.

FEATURES

@ Individual clock lines for counting up or counting
down

® Synchronous high-speed carry and borrow propa-
gation delays for cascading

® Active low parallel load

® Active high asynchronous reset

@ Guiescent current specified at 20 V

® 5V, 10V, 15 V parametric ratings

ABSOLUTE MAXIMUM RATINGS

Vv
Voo* Supply voltage: G and H types 0.5 to 20
oo E and F types -05to C}g ¥
V, Input voltage _ -05to Vpot e x
| DC input current (any one input) :tOO mW
ﬂ’m Total power dissipation (per package) 2 m
Dissipation per output transistor W
for Tp = full package-temperature range 100 m
Ta Operating
temperature : G and H types -55to 125 :8
E and F types -40to 85 o
Tstg Storage temperature -65 to 150
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types to 18 Vv
oo y 9 E and F types 3to 15 \\5
Vv, Input voltage Oto Voo
Ta Operating .
temperature : G and H types -55to 125 oC
E and F types -40to 85 c

CONNECTION DIAGRAM

@ N wnFwN -
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MMC 40192 MMC 40193

LOGIC DIAGRAM

MMC 401 92

RESET

re——=—4+-—--—

T 1
= =5 R2 R3 R
i+ ! 3 % %
L r 1 0 9

~ CONTROL LOGICT W SAME AS CONTROL LOGIC1

» 4 » ¢

FO—> ! a

)
"BOR
B
L] 24Q2 s e
MMC 40183
RESET _
gh re——=-lm==1 1 1
1
D= D 31 R2 R3 Rb
J! | Rl 2 S3
5l R 10 9
CONTROL LOGICA W AME AS CONTROL LOGIC
"o=D fo 15 ivm;s}wm
. ) - 33 "
CLOCK UP 3 5
3 sat Q3 S
T | o L
b a @
CLOCK DOWN R 1
m L
BORROW
3
Voo Voo

3401 24Q2 6@  78Qb
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MAMC SOU19 MWiC ©0193

TIMING DIAGRAM

&92 (BCD) 4093 (Binary)
(R == QLR =—t—m | ]
PE PE
n n
n J2
3 3
“ Jbs
CLK WP Uy (LK UP UL
(K DN Tmmm — CLK DN I-L‘-u —
Q LI Qi o o U
@ Q2
a3 - 03
0L Q4
CARRY A
ORROW BORROW
CONT=10 T 778%9%07172 liloloTs’r wouni=] 0 | B |ulsloft] 2 1o B
internal logic of flip-flop
TRUTH TABLE
CLOCK UP CLOCK DOWN PRESET RESET ACTION
ENABLE
— 1 1 0 COUNT UP
TN— 1 1 0 NO COUNT
1 — 1 0 COUNT DOWN
1 TN— 1 0 NO COUNT
X X 0 0 PRESET
X X X 1 RESET
1 = HIGH LEVEL 0 = LOW LEVEL X = DON'T CARE
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MMC 40192

MMC 40193

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv Vg lgl | Voo Tow 25°C. ThicH UNIT
v Vi WA | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G H|O/ 5 5 5 0.04 5 150
current types|0/10 10 10 004 | 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.F [0/ 5 5 20 004 | 20 150
types |{0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Von  Output high 0/ 5 <1 5 1495 495 495
voltage 0/10 <1 | 10 |9.85 9.95 9.95 Vv
0/15 <1 | 15 N495 14.95 1495
Vo.  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 | 10 0.05 0.05 00s5| Vv
15/0 <1 | 15 0.05 0.05 0.05
Viy Input high 05745 | <1 5 | 35 35 35
voltage 1/9 <1|10 | 7 7 7 \
1.5/7135| <1 | 15 |11 1 1
Vi Input low 45/05 | <1 5 1.5 15 15
voltage 9/1 <1 .10 3 3 3 Y
135715 <1 ;" 15 4 4 4
lon  Output G.H|o/s5| 25 5 |-2 | -1.6 |-3.2 —1.15
drive types|0/ 5 46 5 |-0.64| —0.51|—1 —0.36
current 0/10| 95 10 |16 | -1.3 |-2.6 -09
0/15| 135 15 [-42 -34 |-6.8 -24
A
E.F |0/ 5 25 5 153 -1.36|-3.2 -1.1 m
types |0/ 5 46 'S [~0.52 —0.44(—1 —0.36
0/10 9.5 10 (-1.3 -1.1 |-2.6 -09
0/15| 135 15 |-36 -30 (-6.8 -2.4
loL Output GH|C/5 04 5 | 0.64 05T 1 036
sink types (0710 05 10 | 16 13 | 26 08
current 0/15 15 15 | 42 34 |.68 24 A
m,
E F |0/ 5 04 5 | 0.52 044 1 0.36
types |[0/10 05 10 | 1.3 11 | 26 08
0/15 1.5 15 | 36 30 | 68 24
i - Input G.Hlo/18 18 +0.1 +10°9 £0.1 +1
leakage types Any
current EF input HA
'F 10715 15 +03 +105| +0.3 +1
types
c Input
capacitance Any input 5 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thign = +125°C for G, H devices; +85°C for E, F devices.

The Noise Margin for both “1" and “0" level is:

1V min. with Vpg= 5V
2 V min. with Vgp = 10 V
25 V min. with Vpg = 15V




MMC 40192 MMC 40193

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C, C_ = 50 pF, R = 200 k(), typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise
and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS UNIT
Vpp(V) min. typ. max.
tpHL, Propagation delay time 5 250 500
tpLH Clok Up or Clok Down to Q 10 120 240 ns
Reset to Q 15 90 180
PE to Q@ 5 200 400
10 100 200 ns
15 70 140
Clock Up to Carry 5 160 320
Clok Down to Borrow 10 80 160 ns
15 60 120
Reset or PE to Borrow or Carry 5 300 600
10 150 300 ns
15 110 220
tyye,  Transition time 5 100 200
19(13] 10 50 100 ns
15 40 80
tem'  Removal time 5 80 40
Reset or PE 10 40 20 ~ns
15 30 15
tw Clock input pulse width 5 480 240
Reset 10 300 150 ns
15 260 130
PE 5 120 240
10 85 170" ns
15 70 140
Clock 5 0 180
10 45 90 ns
15 30 60
tn tf Clock input rise or fall time 5 15
10 15 us
15 5
toL Maximum clock input frequency 5 2 4
10 4 8 MHz
15 55 11

* The time required for Reset or Preset Enable control to be removed before clocking (see timing diagram).

Timing diagram defining trem b two )
b T
[ |
CLOCK m
RESET + Vs
' X
PRESET ENABLE i |
t:v‘em_."_“_
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MMC 4054 MMC 4055 MMC 4056

LIQUID-CRYSTAL DISPLAY DRIVERS

4054 - 4 SEGMENT DISPLAY
DRIVER-STROBED LATCH FUNCTION

a4055 -
DRIVER, WITH

BCD TO 7-SEGMENT DECODER/

sDISPLAY-FREQUENCY* OUTPUT

4056 -

BCD TO 7-SEGMENT DECODER/

DRIVER WITH STROBED LATCH

FUNCTION

GENERAL DESCRIPTION

The MMC 4054, MMC 4055, MMC 4056 G, H
types extended temperature range and the E, F
types intermediate temperature range) are monolit-
hic integrated circuits available in 16-lead dual in-line
plastic or ceramic package. The MMC 4055 and
MMC 4056 types are single-digit BCD-to-7-seg-
ment decoder /driver circuits that provide level-shif-
ting functions on the chip. This feature permits the
BCD input-signal swings (Vpg to Vgg) to be the same
as or different from the 7-segment output-signal
swings (Vpg to Vge). For example, the BCD input-sig-
nals swings (Vpp to Vgg) may be as low as O to —3V,
whereas the output-display drive-signal swing (Vpp

to Vgg) may be from O to —5V. If Vpp to Vgg exceeds

15V, Vpp to Vgg should be at least 4V. The 7-seg-
ment outputs are contrelled by the DISPLAY-FRE-
QUENCY (DF input which causes the selected seg-
ment outputs to be low, high, or a square-wave out-
put (for liquid-crystal displays).

When the DF input is low the output segments will be
high when selected by the BCD inputs. When the DF
input is high, the output segments will be low when
selected by the BCD inputs. When a square-wave is
present at the DF input, the selected segments will
have a square-wave output that is 180° out of phase
with the DF input. Those segments which are not se-
lected will have a square-wave output that is in phase
with the input. DF square-wave repetition rates for li-
quid-crystal displays usually range from 30 Hz (well
above flicker rate) to 200 Hz (well bellow the upper li-
mit of the liquid crystal frequency response). The
MMC 4055 provides a level-shifted high-amplitude
DF output which is required for driving the common
electrode in liquid-crystal displays. The MMC 4056
provides a strobed latchtfunction at the BCD inputs.
Decoding of all input combinations on the MMC 4055
and MMC 4056 provides displays of O to 9 as well as
LP.HA — and a blank position. The MMC 4054 provi-
des level shifting similar to the MMC 4055 and MMC
4056 independently strobed latches, and common DF
control on 4 signal lines. The MMC 4054 is intended
to provide drive-signal compatibility with the MMC
4055 and MMC 4056 7-segment decoder types for
the decimal point, colon, polarity, and similar display li-
nes. A level-shifted high-amplitude DF output can be
obtained from any MMC 4054 output line by con-
necting the corresponding input and strobe lines to a
low and high level, respectively. The MMC 4054 may
also be utilized for logic-level ,up conversion* or
.down conversion®. For example, input-signal swings
(Vpp to Vgg) from +5 to OV can be converted to out-

put-signal swings (Vgp to Vgg) of +5 to —5V. The

level shifted function on all three types permits the
use of different input-and output-signal swings. The

input swings from a low level of Vgg to a high level of
Vpp while the output swings from a low level of Vg to
the same high level of Vpp. Thus, the input and output
swings can be selected independently of each other

over a 3-to 18V range. Vgg may be connected to Vge

when no level-shift function is required. For the
MMC 4054 and the MMC 4056, data are transfered
from input to output by placing a high voltage level at
the strobe input. A low voltage level at the strobe in-
put latches the data input and the corresponding
output segments remain selected (or non-selected)
while the strobe is low. Whenever the level-shifting
function is required, the MMC 4055 can be used by
itself to drive a liquid-crystal display. The MMC
4056, however, must be used together with a MMC
4054 to provide the common DF output.

FEATURES

@ Operation of liquid crystals with CMOS circuits
provides ultra low-power displays ] )
Equivalent AC output drive for liquid-cristal dis-
plays-no external capacitor required

® Voltage doubling across display (Vpp — Vegd =
18V results in effective 36 V (pp) drive across
selected display segments ]

Low-or high-output level DC drive for other types
of displays i i }

On chip logic-level conversion for different input
and output-level swings

Full dec?)ding of all input combinations: “0-9,LH,P,
A" and blank positions

Input current of 100 nA at 18V and 25°C for
MMC device G, H types

100°% tested for quiescent current




MMC 4054 MMC 4055 MMC 4056

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -05to 20 \
E and F types -0.5to 18 Vv
Vv, input voltage -05to  Vppt05 '
| DC input current (any one input) +10 mA
ﬁm Total power dissipation (per package) 200 mW
Dissipation per output transistor
for Tp = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp Supply voltage: G and H types 3to 18 i
E and F types 3to 15 \Y
V, Input voltage Oto Vop \
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAM
MMC 4054 MMC 4055 MMC 4056
STROBE Voo
sco |7 O
NUTS2? [
2  SEGMENT
DISPLAY OUTPUTS
FREQ. IN
Vee
Vss
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MMC 300-1 MMC 300

MOTOR DRIVE CLOCK CIRCUIT

GENERAL DESCRIPTION

The MMC 300 is a 23 stage binary counter in stan-
dard Al-gate CMOS technology in a single monoalithic
chip. An inverter is available for crystal oscillator ap-
plication. The function of the trimmer capacitor has
been taken over by the variable frequency divider
comprised in the IC. Seven adjustment terminals are
used to set the divider r‘atno to the required value
with an accuracy of 10 The maximum output fre-
quency is set when all adwstment terminals are eit-
her open- circuit or connected to pin 14.. If one or
more adjustment terminals are grounded (taken to
pin 13) the output frequency decreases. The oscilla-
tor frequency divided by four may be checked at the
test output (pin 8). With an oscillator frequency of
4.184812 MHz the series-connected push-pull out-
put stage supplies a symmetrical square wave signal
with a pulse duty factor of 0.5 and a repetition frequ-
ency of 0.5 Hz if the variable frequency divider is set
to its medium value.

The MMC 300 is available in 14 lead dual in-line and
ceramic plastic package.

FEATURES

® Low quiescent power dissipation

@ Fully protected inputs

® Adjustable frequency divider in 127 steps
@ Test output available

ABSOLUTE MAXIMUM RATINGS

Voo Supply voltage MMC 300—1 —0.3to + 10 Vv
MMC 300 —-0.3to +17 Vv
Iy QOutput current +60 mA
Peiot Total dissipation at T,,, = 25°C 200 mw
Top Operating temperature range -40to +85 °C
Tstg Storage temperature range -55to +125 °C
RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage: MMC 300-1 5to 9 Y
MMC 300 6 to 16,5 Y
Vv, Input voltage Vpp to Vss Vv
Iy Output current 40 mA
Top Operating temperature -40to +85 <C

CONNECTION DIAGRAM

FREQUENCY
ADUS
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MMC 300-1 MMC 300

STATIC ELECTRICAL CHARACTERISTICS

TEST CONDITIONS VALUES
PARAMETER Vo Voo 25°C UNIT
Y \} min. typ. max.
Von Output high MMC 300—1 6 5.99 6 \Y;
voltage MMC 300 12 11.99 12 Y
IOH = 0
Voo Output low MMC 300—1 6 0 0.01 Vv
voltage MMC 300 12 0 0.01 Vv
IDL = 0
lon Output Drive MMC 300—1 2 6 20 25
current N—channel MMC 300 2 12 33 4C
Iop Output drive MMC 300—1 4 6 20 25 A
current P—channel MMC 300 10 12 33 40 m
lon Current MMC 300—1 6 3
consumption MMC 300 12 3
lg = O, at quartz frequency of 4. 194812 MHz
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tamp = 25°C, quartz frequency = 4.194812 MH2)
TEST CONDITIONS VALUES
PARAMETER Vv , UNIT
oo min. typ. max.
V)
fr Freauency MMC 300—1 6 1.048703 MHz
test output MMC 300 12
fo* Output frequency MMC 300—1 6 05 Hz
MMC 300 12 05 Hz
afy Range output +121
fo ppm
frequency adjustment
R, Output resistance R_= 300 100 n

* At the centre position of the variable divider




MMC 300-1 MMC 300

BLOCK DIAGRAM

FREQUENCY
ADJUSTMENT
l"on i"w INPUTS
FREQUENCY FREQUENCY
[sQuARER |—{ & b ADJUsTMENT ADJUSTMENT i
| LOGIC DIVIDER OUTPUT
0S¢ 0sC OUTPUT
INPUT  OUTPUT

L

2T

TYPICAL APPLICATIONS

12001
—o”o—11 1% +—r+—{—J}——o
-——/O—— 2 ﬂlﬁ- 100 F
| S A 3 12}

MMC 6V M 300
° “ 300 f 9V MMC 300-1
Omm——5 1o|—-l]|:'
W0OpF
p—o"—1 S men W 4
o—o——17 sl.-
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MMC 351

AUTO CLOCK

GENERAL DESCRIPTION

The MMC 351 is a metal gate CMOS integrated cir-
cuit that provides or controls all signals needed for a
3'/5-digit LED watch. The display format is 12 hours,
with an AM/PM indicator. The circuit time base is a
32768 Hz crystal controlled oscillator. The time
base frequency is successively divided to provide
drive signals for ‘a multiplexed 7-segment display.
In order to drive the display, the watch requires a
BCD-to-7 segment decoder (the MMC<511, for
example). The device operates from a single 3V to
18V supply. The MMC351 is available in a 16-lead
dual-in-line package.

CONNECTION DIAGRAM

FEATURES

® 32768 Hz crystal controlled oscillator
® wide supply voltage range: 3 to 18V

® low current consumption (3mA)

® 12 hours display format

® on-chip oscillator

BLOCK DIAGRAM

0SC QUTO—=—
0SC INo——=s{ 0SC 13 STAGE DIVIDER FREQ. SELECT AND o0
2 STAGE DIVIDER SEC
SECONDS MINUTES HOURS
~=OAM/PM
COUNTER COUNTER COUNTER
DISPLAY CONTROL COUNTER SELECT DEBOUNCE _ AND —°Vop
Luiic Ain EUFTRS LOGIC_AND _BUFFERS SET__ONTROL LOGIC] —©Vsg
Qg Qg7 Qg3 Qg Qp Q¢ Qg Gy " H
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MMC 351

FUNCTIONAL DESCRIPTION

Time base:

The time base of the watch is provided by connecting a crystal controlled RC network to the on-chip
CMQS inverter/amplifier.

Display multiplexing:

Outputs from each counter are time-division muitiplexed to prowvide digit-sequential acces to the time
data. The 3"/, digits of the display are multiplexed with a 22% duty cycle, 1024 Hz signal.

Time display:

The hour information 1s displayed in digit positions 1 and 2, while minute information in digit positions 3 and
4. There are an AM/PM indicator and a seconds serially output.

Time setting:

Closure of the 'M’ switch will advance minutes at a 2 Hz rate, with no advance of the hours counter and

with seconds counter in 00. Closure of the 'H' switch will advance hours counter at a 1 Hz rate. When
POWER ON, minutes counter must be set first.

TYPICAL APPLICATIONS

Vo #1243V
100
MDEN01~ '™ /N B oy B |
R B N
o wf 0§ w0 MDE 2584
2 c 112

BCT
QU!"‘

LIKQ 47k IK[] 4TK[ 47K

=== 11|

0 9 % 15 % B3 1271 0 9
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MMC 760

LOOP DISCONNECT DIALLER

GENERAL DESCRIPTION

The MMC 760 Loop Disconnect Dialler provides the
features to implement a pulse dialler with redial. It
can be operated directly by the telephone line cur-
rent and converts a single per key contact into the
gpt;lresponding pulse signals to simulate the rotary
ialler.
When in stand-by condition it requires only few mi-
croamperes to maintain the storage of the last call.
Keyboard inputs are fully static; outputs are provi-
ded to pulse the telephone line and to mute the recei-
ver dunng impulsing.
Other features are: pin selectable long distance call
inhibition, 24 digit memory in wich can be introduced
a maximum of 8 access pauses, pin selectable redial
inhibition and out pulsing inhibition for operation with
payment-card telephones.
Redial can be achieved with two pin selectable pro-
cedures.

The device requires an inexpensive 455 kHz ceramic
resonator and is designed to minimize external com-
nents.

he unique design of the power-on reset circuit can
avoid the need for a special dedicated spring in the
hook switch. ’
The loop is disconnected for a time longer than
300 ms when fraudulent dialling is tried with the
hook or any external device by sensing the line condi-
tion at the input LS.
The MMC 760 is realized in low voltage CMOS tec-
hnology and can be easily mask programmed to meet
all administration standards.

FEATURES

@ Direct telephone line operation

@ Low voltage CMOS technology

® Low power consumption in stand-by m.

@ Pin selectable long distance call inhibition

@ Pin selectable output pulsing inhibition

® B Selectable access pauses

® Wide selection of mask options for
15—16—-166—2 B/W ratios

ABSOLUTE MAXIMUM RATINGS*

Vpo** Supply voltage

V; Input voltage

Peot Total power dissipation

Ta Operating temperature range
Tseg Storage temperature range

5 v

Vgs—0.5 to Vpp+0.5 Vv
400 mwW

—25 to +50 °C
—-65to+85 °C

* Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

** All voltages are reffered to Vgg pin voltage.

CONNECTION DIAGRAM




MMC 760

STATIC ELECTRICAL CHARACTERISTICS
(Tp = —25°C to +50°C)

PARAMETER TEST CONDITIONS min. typ. max. UNIT
Voo Supply voltage 2.2 2.5 5 vV
lop Operating supply Vpp= 2.5V f, =455 kHz 05 mA
Z current
2 | lpp Stand-by supply Vpp=25V 25 uA
@ stand- | current (oscillator,
by off, no external load
connected)
Row inputs
Iny Input high Vpp =25V 60 80 uhA
current
" Ing Input low V=25V 1 uA
= current
2 | Vi Input threshold Vi =0V 1 \
- voltage
2 Column inputs *
% iy Input high Vpp =25V 1 uA
¥ current
I Input low Viu=25V -60 80 uA
current
Vi Input threshold vV, -0V Vpp—1V Vv
voltage
OSC IN
IH Input high VDD =25 V)V|H =25V 1 uA
current
5 | Input low Vi =0V =1 uA
B current °
5 0sC ouT
O |ign Output drive Vop=25VVou=2V -150 uhA
current
loL Output sink Vpp=25V,\Vg =05V 150 wA
current
o | lon Output drive VDD =25 V)VOH =14V -1 mA
Ba current
g‘é IDL Output sink VDD =22 V\VOL =01V 20 uA
current
loL Output sink Vpp =22 V,Vg =04V 1 mA
EB . current
O | lore Output leakage Vpp =25V +1 KA
current
LDC INH | Iy Input high Vpp=25V V=25V 1 pA
DPO INH current
PLS |||_ ‘nDUt low VDD =25 V)V"_ =0V —1 [.LA
RSM current
RE Viy  Input high 0.7 Voo v
vol
Vi Inputiow 03Vpg| Vv
voltage
LS IIH Inpul; h|gh VDD =25V VIH =25V 1 #A
current
Iy Input low Vpp=25VV, =0V —-100 -160 -250 uA
current
VIH Input hlgh 07 VDD
v, hege 0.3 Voo
voltage
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MMT. 7605

PARAMETER TEST CONDITIONS min. typ. max. RINR!
RS lon Outputdrice | Vpp=25V,Vgy= 18V —20 A
current 1 A
lo  Output leakage H
ViH %ngcg%%gh 08 Voo v
|
Vi MW 0.2 Vpp v
voltage
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp=—25°C to +50°C)
VALUES
PARAMETER TEST UNIT
CONDITIONS [ min. typ. | max.
tacc Key access time after last bounce 55 me
tasc Oscillator start-up time 60 ms
tmask Mask 1, Mask 2 pulse duration 20 ms
tom Mask 1, Mask 2 delay time with respect to DPO 50 ms
tpp Pre-digital pause 400 me
toro DPO period FS=0 for all 50 ne,
FS =1 fo = 455 kHz 100 e
tg tpa Break to make ratio Vpp= 25V 1.6
tin- Interdigit time IDTS=0 800 me,
IDTS = 1 400 niu
(= Mrnimum line break before reset 150 ms
toro Osaillator turn-off time after clear-down
LDCINH =0 150 ms
LDC INH =1 300 ms
T N Line break time when LDC INH 1 300 mne

FUNCTIONAL DESCRIPTION
Oscillator (0S8 IN-OS OUT)

The oscillator has been designed to work with an inexpensive ceramic resonator (f, = 455 kH2); it require
two external load capacitors (100 pF) and the inverter feedback resistor.
The oscillator starts after LS (line sense) is taken low; it comes back to the stand-by mode after LS hir,
gone high for at least 150 ms (or 300 ms if LDC-INH high).

Keyboard (R, to R, C, to C;)

MMC 7860 is designed to work with a single contact keyboard.
A valid key entry Is recorded when a single row pin is connected to a single column pin. All the input combi-
nations except a single row and a single column are not recognized. A valid key is entered after Sms from
the last key bounce.

Outpulsing inhibition (DPO INH)

If this pin is low, digits can be entered into the memory but they are not sent on the line: when DPOINH
goes high the stored digits are sent on the line. This function is realized to allow operations with paymen*

card telephones in which it is sometimes needed to assess the validity of the payment-card.
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MMC 760

Dial puilse output (DPO)

When a valid key is recognized the line must be opened and closed at a fixed rate and the total number of
break pulses corresponds to the number of the selected key (10 line breaks are associated to the key .0%).
DPO is an open drain output; line breaks occur when DPQO is active to ground.

Mask OQutputs (MASK 1, MASK 2)

The Mask outputs are used to mute the speech circuit during signalling. In telephones using conventional
speech circuits muting is generally achieved by short-circuitin% with a two-winding, bistable reed-relay. Il‘\
this case I|VIASK 1 and MASK 2 provide pulse outputs to drive the winding which close and open the contact*
respectively. )

In telephones with electronic speech circuits muting is implemented electronically. In this case a metal
option transforms MASK 1 into a signal which remains high throughout signalling.

w I
Il

1 1 =y Y

Hook - off

MASK 1

MASK 2

oPo/ J—l n r] r-

MASK1 L
Hook -off

Redial enable (RE)

Redial of the last call is possible according to the procedures described below only if RE is high. Redial is
never allowed when REis low.

Redial S8slection Mode (RS8M)
YA

The last number redialling facility operates in two modes. In the first (RSM high) the key sequences+3¢ O will
repeat the last number dialled. The last number memory can be cleared by the # key. In the second case
(RSM low) the last number dialled is only stored if the keys¢ is pressed before replacing the handset. As be-
fore, the sequence** O starts the last number repeat. In both cases the stored number is unaffected by
incominag calls. The redial request can be simplified by a mask option to the single keys¢, instead of the sequ-
ence**

Pause length selection (PLS)

Interdigit pauses are available to interrupt outpulsing to give to the exchange the possibility of switching
from a private to a public line. The device memorizes automatically a pause when the first digit is zero; a
maximum of 7 pauses can be added during dialling by selecting key*. These pauses are active only during
readialling and have a duration of 3 sec if PLS is low or 20 sec if PLS is high; in both cases pause duration
can be shortened pushing key*.
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MMC 7680

Line sense (L8)

This input senses if the line loop is closed or not

LS = high means loop open

LS=low means loop closed
When LS is kept high for more than 150 ms the circuit is reset (if LDCINH = 0). When LDCINH = 1 reset
occurs after 300 ms.

Reset (RS8)

This input/output pin is used to turn off the oscillator when line interrupts of more than 150 ms are sensed;
it is also used as a power-on reset in applications where redial is not allowed. When the hand-set is picked-
up and Vpp increases over its minimum value, the oscillator starts and an external capacitor is charged
above a Rxed threshold level by an opendrain P-ch. transistor driven by a 150 kHz clock. Reset occurs
after a line interrupt of more than 150 ms; the pull-up transistor goes off and the capacitor discharges
through a resistor to GND level. :

lcf
o

=
5

—— - -
ceme-l

P eEp—_—
- -

— ij l}

tem s
e

Long distance call inhibit (LDC INH)

When this input is taken high long distance calls are inhibited; if the first digit is a O DPO goes low interrup-
ting the line for a time longer than 300 ms. The same applied when fraudulent dialling is tried with the hook
or any external device by sensing the line condition at the input LS. When INH is low this facility is inopera-
tive.

Test pin (TP)
When this input is taken low all the timing values are divided by 100.

In this way the length of the testing operations is greatly reduced.
This pin has an internal pull-up.
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BLOCK DIAGRAM

05 IN
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SELECT — —J OUTPUT COUNTER PO
vl ourpur_LoGIC
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2L WORD LOGIC | RSM
gl BT 1
=
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= KEYBOARD INPUTS

TYPICAL APPLICATIONS
Typical serial applications
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MMC 760

Wit rstable relay
i i
10
Ka
180
Ka Ka “ 1—
(
Bvx Ka %vf
180K o 55
KHz
e
S

Pulse dialler with redial

68K.n

! —L 68K

: HANDSET

: N

:

: B‘\_?”K“ »1?[]]? 6 1 24 «
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P IR 9 MMC
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TIMING DIAGRAM
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MMC 7861

DUAL TONE MULTI-FREQUENCY GENERATOR

GENERAL DESCRIPTION

The MMC 761 provides all the tone frequency pairs
required for a DTMF Dialling System. Tones are ob-
tained from an inexpensive quartz crystal followed
by two independent programmable dividers. The divi-
ding ratio is controlled by the selected key. Keyboard
format is 4 rows x 4 columns and a key is valid when a
column and a row are connected together. Internal
logic prevents the transmission of illegal tones when
more than one key is pressed Individual tones can be
obtained by grounding a column input or connecting a
row input to Vpp. If no key is selected the oscillator
turns off and tRe linear parts are strobed to de-
crease the total power consumption. A debounce
output is available, to indicate that a key has been
selected. D/A conversion is accomplished by a capa-
citive network allowing very low power consumption.
very low distortion and an exceptional stability of
tone level against temperature variations.
The tones are mixed in a resistive network; a unity
in amplifier is provided to realize a two pole active
iiter with only four external passive components.
The MMC 761 utilizes low voltage CMOS techno-
logy and is available in 18 pin dual-in-line plastic or
ceramic package.

FEATURES

® 2.5 to 5 V supply range.

® Very low power consumption

@ Internal pull-up or pull-down resistor with diode
protection on all kevboard inputs

® On-chip crystal controlled oscillator with integra-
ted feedback resistor and load capacitors

® Low harmonic distortion

@ Fixed pre-emphasis on high-group tones

® Fast start-up time

® Low power consumption in stand-by mode

@ Mute output

® One contact per key

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage:

\ Input voltage

Pt Power dissipation

Ta Operating temperature range
Tstg Storage temperature range

-05to +5.5 Vv
-03to  Vppt05 \i

400 mW
-25to +50 °C
-55to +125 °C

* All voltages are referred to Vgg pin voltage

CONNECTION DIAGRAM




MMC 781

ELECTRICAL CHARACTERISTICS
(All parameters are tested at Ty = 25°C)

VALUES
PARAMETER TEST CONDITIONS [—— [ w';’ o UNIT
DC Characteristios
z Vpo Voltage supply voltage 2.5 3 5 \
2 |lpo Operating supply current Vopo=2.5v 2 mA
@ |lppo Stand-by supply current 05 mA
28 ™ High Ievellinput current Vpp=2.5V V=2.5V 60 80 pA
8 é‘ e Low level input current Vop=2.5V V, =0V 1 uA
= | Vin  High level input threshold voltage 1 \
E @ [ High level input current Vpp=2.5V V,=2.5V 1 pA
33 Low level input current Vpp=25V V,=0V —60 -80 pA
S€ |V Low level input threshold voltage Vpo—1V v
5 | High level input current Vpo=3V  V)\=3V 1 pA
8 | Low level input current Voo=3v V=0V 1 A
S |lgw  High level output, Vpp=2.5V Vgy=2V —300 | —500 uA
O |loo  Low level output current Voo=25V Vg =05V | 300 500 pA
B gg lou  Low level input current Vpo=3V Vg =1V 200 uA
0&o (open drain output)
Vo Output DC voltage without Voo=2.5V 200 mv
8 tones
¢ vy Output DC voltage with Vpp=25V  note 2. 081 0.84 0.87 Vv
2 tones
8 ‘gk low  Output drive current Vog=25V Voi=1.5v| 100 uA
S5 [lo.  Output sink current Vop=2.5V Vg =1V 20 pA
AC Characteristios '
o |Pe Feedback oscillator resistence 4 45 MQ
3 C, Input capacitance to Vpp 9.5 105 pF
Co  Output capacitance to Vpg 105 1.5 pF
.§ Zg1  Outpout dynamic impedance Vpo=2.5V 10 kQ
= with 2 tones
§ Zo2  Output dynamic impedance Vpo=2.5V 25 kn
& with 2 tones
9 Ve Low frequency tones amplitude Voo=2.5V 150 175 200 mVpp
B at pin 14
@
§ | Vur  High frequency tones amplitude Vboo=2.5v 195 220 245 mVpp
% at pin 14
o Unwanted frequency components )
5 at f = 3.4 kHz —33 | dBm
o at 50 kHz —80 dBm
e Total harmonic distortion for a Vpp=25V 2 %
2 single frequency

Note 1: The value of AC output components (V¢ Ve at two different conditions of supply voltages can
be relates as follows:
VDD' VDD'
ViFP = Vg — Vir = Vr o —
Do Vop
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' VALUES .
I rraT -~
! TEST CONDITION UNLT
PARAMETER E ONDITIONS min. typ. max.
ts Start up time Von=e SV 3 5 ms
t. Supply voltage rise time Vppo=25V 250 ms
Note 1: The value of DC output component at two ditteront corriton o8 suppiy viltages, with two tones

activiated, cau he related as followss

Vi
Voo = Voc Voo

BLOCK DIAGRAM
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SHIFT REGSTER ‘l_ LOW FREQUENCY FILTER_iNRUT
SINE—WAVE ! S
o GENERATOR i f
) s T R
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MMC 9500

CMOS CLOCK GENERATOR

GENERAL DESCRIPTION

The MMC 8500 is a CMOS circuit designed to gene-
rate the two phase clok required by the MMP 8100
Push Button Dialler and the repertory dialler circuit.
It consists of an RC oscillator, a leve! shifter, a
2 phase clock generator and driver, and a clocked
D-type bistable. The RC oscilator is set by external
components to run at 36 kHz and is normally opera-
ted from a 4 V supply tc minimize pocwer consump-
tion. The oscillator output is shifted and used t2 drive
the two phase clock generator which s mally run
on a 14 V supply. The D-type bist &r used
as a reset generator for the MMP $100 or it s used
to drive a voltage multipher to generate the 14 V
supply.

FEATURES

® Generates 2 phase clock from single power supply

® Operates with MMP 9100 Push Button Dialler

® Very low power consumption, allowing use of line
powered telephones

® Minimeze external components in push button te-
iephones

@ Stable generation of clock frequencies

ABSOLUTE MAXIMUM RATINGS

Voltage at any pin with respect to Vgg
Storage temperature T
Operating temperature Ty

-18V to +03V
-65C to 150-C
-25°C to 70 C

RECOMMENDED OPERATING CONDITIONS

VDD: oV

ng1 = —=4to 15V
Voe - ~4to-15V
Vosz  4to- 15V
! 356 kHz =.10%

-25 C

CONNECTION DIAGRAM

Vss2

36KHz QUTPUT
OSULLATOR 3
osciLar?2
osULLATORY
Vst C
Ves 3

N oo s W N =

1%
13
12
1"
10

Voo
J o1
)03
0 %2
[J DATA NPUT
Ja outPUT
D3 ouTPUT

L -d
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MMC 9500

ELECTRICAL CHARACTERISTICS

ALUES
PARAMETER TEST CONDITIONS , VALU UNIT
min. typ. max.
Clock outputs
t. rise time 360 pF load — 90 200 ns
t, fall time 360 pF load 120 250 ns
t, pulse width at 36 kHz 10 — — us
ts pulse separation at 36 kHz 10 — — us
Stability with supply and tempera- — — +5%
ture
Output on-resistence
21, 03 VsSs2 = -4V — 0.3 2 kQ
QQ VSS3=-4V - 200 750 [y}
Supply current
1SS1 VSS1=-4V - 130 200 uA
1SS2 VSS2 = —-15V, 10 pF load — 100 200 uA
1SS3 VSS3=-15V — 30 50 uA
BLOCK DIAGRAM
pOSC 9OSC p36KHz
gL
03¢ | LEVEL
+2
SHIFTER
o 3
—o
o 3]
Ves2
[ N
vm —
D-TYPE a
FLIP/ FLOP
| 'y
oD JNS 3
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WAVEFORMS

0 e e R
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- 1,

TYPICAL APPLICATIONS
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MMN 2102

10249 BIT STATIC RANDOM-ACCESS MEMORY

GENERAL DESCRIPTION

The MMN 2102 is a high speed 1024 word by 1 sta-
tic N-channel silicon-gate MOS RAM. The device is
fully static and therefore does not require clocks or
refreshing to operate. The data is read out non des-
tructively and has the same polarity as the input
data.

FEATURES

® Power suplly Ve = 5V

® TTL compatible all inputs and outputs

® Three-state output )

@ Input protected against static charge

® Organization 1024 X 1 bit in 16 pin std. package

ABSOLUTE MAXIMUM RATINGS

Vv, Input voltage (at any pin) -05tc 7 V
Piot Total power dissipation 1 W
Tsig Storage temperature -33 to 125 °C
op Operating temperature under bias 0 to 70 °C
All voltages are referred to GND pin voltage
CONNECTION DIAGRAMS
as [ 11 Iy
s 2 1500 A8
RW3 141 Y
A Qs B
A2]s 12 DATA out
A3(ds npoar N
Avll? 100 Voo
Ao{s 9 vss
TRUTH TABLE
CE|IR“W DIN DOUT MQODE
Ml X | X HIGH Z NOT SELECTED
Lf L L t WRITE 0"
L L H H TETE
X L] H | X o l BELT

r
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MMN 2102

STATIC ELECTRICAL CHARACTERISTICS
(Ver = 475V to 525V, Th = O to 70 C unless otherwise specified)

MMN 2102
MMN 2102-2 | MMN 2102-6
PARAMETER TEST CONDITIONS L MMN 2102-4 _ UNIT
min. | typ. | max. |min.| typ. | max. |min.| typ. | max.
Vi Input high voltage 2 Vee | 2 Vee | 22 Vee Vn
ViL Input low voltage -05 08 |-05 08 |-05 065 V
Vo Output high voltage lon= — 100uA 24 24 2.2 Vv
Va, Output low voltage lop= 21 mA 04 0.4 045 V
_nputioaa current V,= 0Vto 55V 1 10 1 10 1 10
Ion  Output leakage current E =2V, Vg = Vgy 1 5 1 5 1 5 uA
I, Output leakage current CE=2V,Vgy= 04V -11-10 -1]-10 -1 -10 ) kA
-~ Supply current V= SASSV.
Ta=0°C
Doyt open 33| 55 45| 65 33| 55 [ mA
Note. typical values for T, = 25 C and nominal supply voltage
DYNAMIC ELECTRICAL CHARACTERISTICS
(T Oto70°C, Vg = 5 V unless otherwise specified)
PARAMETER TEST MMN 2102-2 |[MMN 2102 MMN 2102-4 | MMN 2102-6 UNIT
CONDITIONS [ min. | max. [ min. | max. | min. T max. | min. | max.
Read Cycle
t.. Read cycle 250 350 450 650 ns
t, Access time 250 350 450 650 ns
ty CE to output time 130 180 230 400 ns
Previous read data | tpte=10 ns
Ly vahd with respect | Load=1 TTL 40 40 40 50 ns
to address gate and
Previous read data | C =100 pF o o o
| h 0 ns
the \tlg I(g,jh\n/gteng% epect,
Write Cycle
t\NC Write Cycle 250 350 450 650 ns
Address to with 0 + 200
t setup time tpte=10 ns 20 20 ns
twe Write pulse width | Load=1 TTL | 180 250 300 400 ns
twr Write recovery o o 0
time gate and 0 ns
t,  Data setup time C =100 pF 180 250 300 450 ns
tew Chip enable to .
write Set. up time 180 250 300 550 ns
CAPACITANCE
(Tp = 25°C, f= 1 Mhz)
PARAMETER TEST VALUES UNIT
CONDITIONS min. typ. max.
C. Input capacitance v,=0V 3 5 pF
C, Output capacitance Vg=0V 7 10 pF
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BLOCK IAGRAM
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10249 X4 BIT STATIC RAM

GENERAL DESCRIPTION FEATURES

MMN 2114 is a 4096-bit static Random Access @ single +5 V supply

Memory organized as 1024 words by 4-bits usin%a @ identical cycle and access times

high performance MOS technology. It uses fully DC @ completely static memory — no clock or timing
gtatlc hcnrctf.utry throughout, in Fot.kh array fandhdeco- strobe required

ing, therefore it requires no clocks or refreshing to : P

operate. Data access is particularly simple since ad- @ directly TTL compatible: all inputs and outputs
dress setup times are not required. The data is read ® common data input and output using three-state
out nondestructively and has the same polarity as outputs ‘

the input data. ® high density 18 pin package

Common input/output nins are provided. MMN 2114

is designed for memory applications where high per-

formance and high reliability, low cost, large bit sto-

rage, and simple interfacing are important design

objectives.

MMN 2114 is placed in an 18-pin package for the hi-

ghest possible density. It is directly TTL compatible

in' all respects: inputs, outputs, a single +5 V supply.

A separate Chip Select (CS) lead allows easy selec-
tiog of an individual package when outputs -are or-
tied.

ABSOLUTE MAXIMUM RATINGS

Tn  Temperature under bias -10°Cto B80°C
Tog Storage Temperature —65°Cto 150°C
V, Voltage on any Pin with

Respect to ground -05Vto +7V
Py Power dissipation 1.0W
COMMENT

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those in-
dicated in the operational sections of this specification is not implied.

Exposure to absolute maximum rating conditions for extended periods may affeet device reliability.

PIN CONNECTIONS PIN NAMES
Foe . OORES FOWER
A INPUTS R
asl WE oRIE jo GRUND
< CHIP
Asfl]2 [ slker
Al)3 o, DATA
Al INPUT/OUTRUT
Aolds
A1¢
A7
sSQs
GNDY9




MMN 21149

D.C. CHARACTERISTICS

Ta=0°C to +70°C, V_c = 5 V % 5% (Unless otherwise specified)

MMN 2114-2,
PARAMETER TEST CONDITIONS |_2114-3.2114 |7
min. max.
Iy Input Load Current (Aii input pins) Vin= Oto 525V 10 HA
lltol 170 Leakage Current CS=24V, 10 uA
V|/° =04Vto VCC
lcc1  Power Supply Current Vee=525V, 0= 95 mA
OmA, Ty = 25°C
lcce  Power Supply Current Vee=5625V, lj,0= 100 mA
OmA, Tp=0C
V. Input Low Voltage -05 08 Y
Vi Input High Voltage 20 Vee \
lo.  Output Low current VoL =04V 21 6.0 mA
gy Output High current Von=24V -1.0 -14 mA
A.C. CHARACTERISTICS
(Ta= 0°C to 70°C, Vcc= 5 V % 5% (Unless Otherwise Specified)
2114-2 2114-3 2114 UNIT
PARAMETER min. | max. min. I max. min. ] max.
Read cycle
tac  Read Cycle Time 200 300 450 ] ns
ta Access Time 200 300 450 ns
tco Chip Select to 70 100 120 ns
Output Valid
tex Chip Select to 20 20 20 ns
Output Enabled |
toro  Chip Deselect to 60 80 ' 100 | ns
Output Off ;
tona Output Hold From 50 50 50 | ns
Address Change !
Write cycle
twc Write Cycle Time 200 300 450 ns
tw Write Pulse Width 120 150 200 ns
twr Write Release Time 0 0 0] ns
togtw Write to Output Off 60 80 100 ns
tow Data to Write Overlap 120 150 200 ns
tgy Data Hold 0 0 0 ns
CAPACITANCE
Ta=25°C, f= 1.0 MHz
PARAMETER typ max UNIT
Ci/o Input/Output Capacitance 5 pF
Ciy Input Capacitance S pF

Note:This parameter is periodically sampled and not 100% tested.




MMN 2114

A.C. TEST CONDITIONS

Input Pulse Levels 0B8Vto2V
Input Rise and Fall Time 10 ns
Timing Measurement Levels: Input 1.5V

Output 08V and2V
Output Load 1 TTL Gate and 100 pF

DATE STORAGE

When WE is high, the data input buffers are inhibited to prevent erroneous data from being written into

the array. As long as WE remains high, the data stored cannot be afected by the Address, Chip Select, or
Data I/0 logic levels or timing transitions.

Data storage also cannot be affected by WE, Addresses, or the 170 ports as long as CS is high. Either CS or
WE or both can prevent extraneous writing due to signal transitions.

Data within the array can only be changedduring Write time-defined as the overlap of CS low and WE low.
The addresses must be properly established during the entire Write time plus tyg.

Internal delays are such that address decoding propagates ahead of data inputs and therefore no address
setup time is required.lf the Write time precedes the addresses, the data in previously addressed loca-
tions, or some other location, may be changed. Addresses must remain stable for the entire Write cycle
but the Data Inputs may change. The data which is stable for tpy at the end of the Write time will be writ-
ten into the addressed location.

BLOCK DIAGRAM

A3 18
YRS B — Be S
As—2——F 1 row
a1 SELECT
A7
A8

MEMORY ARRAY
64.ROWS
64 COLUMNS

/01— —

1/02—B COLUMN 1/0 CIRCUITS
INPUT
CONTROL COUMN SELECT
1/04
BA by

A0 A1 A2 A9

2 a
o)
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WAVEFORMS
Read cycle 1)
RC
A
ADDRESS x
s 772
to . f
t f
Dour <
Write cycle
har J
ADDRESS
T
tw
=3 \ % }l
torw
Pour tDw toH
O JRXRXXX XN

Notes: 1. WEis high for a Read cycle.

2. If the CS low transition occurs simultaneously with the WE low transition, the output buffers
remain in @ high impedance state

3. WE must be high during all address transitions
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MMN Q07

4096 - BIT DYNAMIC RANDOM ACCESS

MEMORY

GENERAL DESCRIPTION

The MMN 4027 is a 4096 word by 1 bit dynamic
N-channel silicon gate MOS RAM. The MMN 4027
uses a single transistor cell utilizing a dynamic sto-
rage technique and dynamic control circuitry with
low power dissipation. A unique multiplexing and lat-
ching technique for the address inputs permits the
MMN 4027 to be mounted in a standard 16-pin pac-
kage. The MMN 4027 incorporates several flexible
operating modes. In addition to the usual read and
write cycles, read modify write, page mode ang RAS-
only refresh cycles are available with the MMN
4027. Page mode timing is very useful in systems
requiring Direct Memory Access (DMA). The device
is available in 1B6-lead dual in-line plastic or ceramic
pacﬁage (metal-seal), and ceramic package (frit-

seal).

FEATURES

® Power supply Vpp= 12V, Vgc=5V, Vgg=-5V (all
with + 10% tolerance)
@ All inputs are low capacitance and TTL compatible
@ Input latches for addresses, chip select and data in
® Inputs protected against static charge
® Three-state TTL compatible output
® COutput data latched and valid into next cycle
® ECL compatible on \/gg powersupply (-5.7 V.)
® Low power-consumption :
active power under 470 mW
standby power under 27 mW

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgg
Voltage on VDD V¢ relative to -Vss
Veg — Vss Vpp — Vg5 > 0)
Ta Operating temperature
Storage temperature for ceramic package
for plastic package
I, Short circuit output current

Total power dissipation

Tstg

pt ot

-05to +20 VvV
—1to +15 V
0 Vv

Oto +70 °C
65to +150 °C
-55to +125 °C
50 mA

1 W

* Stresses grater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated
in the operating sections of this specification in not implied. Exposure to absolute maximum rating conditions for exten-

ded periods may affect device reliability.

PIN CONNECTIONS

POWER 5V) vgg (0
DATA IN o @
READ/WRTE ~ WRITE
INPUT EC

Ras

ADDRESS STROBE

ADDRESS INPUT A0
ADDRESS INPUT A2 (@
ANDRESS INPUT A1 ([

POWER (+12V] Vo

® w o N =

GROUND

== COLUMN
s D crose
1 [3 Doyt DATA “OUT

B3R &  CHP SELECT
12[0 A3 ADDRESS INPUT
n[J AL ADDRESS INPUT
10[JAS  ADDRESS INPUT
9PV POWER (+5V)




MMN q027

BLOCK DIAGRAM

WRITE N WRITE Voo
—— ) QLOCKS K
—_— CLoCK __;/)S
RAS GENERA{OR BB
S
MLLRBI&XED 3
Dl‘gA o—DATA IN
BUFFER
ROW
] cektraor ENABLE
_— o2 ] RESET
T 1 DATA e-0ATA OUT
— SELECT our
S cIlm:’mpm ENABLE | BUFFER
COLUMN
ENABLE
MULTIPLEXED DUMMY CELLS
AS ADDRESS |4 DECODER l MEMORY ARRAY
Ay ————— e INPUT |
A3 BUFFERS(6) [+ | (10F64 | 6 ROW 64 SENSE- REFRESH AMPLIFIERS o= 10F 2
22—  Rowe ! ROW) 200 U’FS | DATA IN/OUT GATING V2V
Al ———  (OLUMN LECT | INE INOUT | < Fct
T —— | MUUTIPLEXED) 1 0F 2 - MEMORY ARRAY
COLUMN) DUMMY_CELLS
RECOMMENDED DC OPERATING CONDITIONS
(To= 0 to 70°C)
VALUES
PARAMETER - UNIT | NOTES
min typ max
Voo Supply voltage 108 12 132 Vv 2
Ve Supply voltage 4.5 5 55 Y 2,3
Vss  Supply voltage 0 0 0 \ 2
Ves Supply voltage —-4.5 -5 -8.7 \) 2
Viuc Input high voltage on RAS, CAS, WRITE 2.4 7 Vv 2
V,y Input high voltage, all inputs except RAS, CAS, WRITE 2.2 7 \ 2
Vy Input low voltage, all inputs -1 08 Vv 2
DC ELECTRICAL CHARACTERISTICS
(Ta=0to 70°C) (Vpp= 12V £ 10%) (Vgc= 5V + 10%, Vgg= 0V, Vgg= -57to-4.5V)
VALUES
PARAMETER - UNIT |NOTES
min. | typ. | max.
looa Average Vpp power supply current 35 [ mA 5
lop2 Standby Vpp power supply current 2 mA 8
loba Average Vpp power supply current during ,RAS only” cycles 25 | mA
lee Vc power supply current mA 6
lgs Average Vgg power supply current 150 | wA
hwy Input leakage current (any input) 10 | WA 7
low Output ieakage current 10 | wA 8,3
Von Output high voltage (Isgypce = - 5mMA) 24 \
Voo Output low voltage i = 32 mA 04| V

230



MMN 4027

AC CHARACTERISTICS AND HECOﬁMENDED PERATIN
CONDITIONS ° @

(Ta= 0to 70°C) (Vpp= 12V + 10%) (Vgc= 5V + 10%, Vsg= 0V, Vgg= -5.7 to -4.5V)

TYPES
PARAMETEFR MMN 4027-2 | MMN 4027-3 | MMN 4027-4 | UNIT |NOTE
min. max. min. max. min. max.
tae Random read or write cycle time 320 375 380 ns
tawe Read write cycle time 320 375 395 ns
tamw Read modify write cycle time 320 405 470 ns
trac Access time from row adress strobe 150 200 250 ns [11-13
tcac Access time from column address strobel 100 135 165 ns |[12-13
torr  Output buffer turn-off delay 40 50 60 ns
trp Row address strobe precharge time 100 120 120 ns
tpas Row address strobe pulse width 150 (10000] 200 |10000| 250 [10000| ns
tasn Row address strobe hold time 100 135 165 ns
tcas Column address strobe pulse width 100 135 165 ns
tcsy  Column addreess strobe hold time 150 200 250 ns
tacp Row to column strobe delay 20 50 25 65 35 85 ns 14
taspg Row address set-up time 0 0 0 ns
tpan Row address hold time 20 25 35 ns
tasc Column address set-up time -10 -10 -10 ns
tcan Column address hold time 45 55 75 ns
tar Column address hold time referenced
to RAS 95 120 160 ns
tesc  Chip select set-up time -10 -10 -10 ns
tcy  Chip select hold time | 45 55 75 ns
tchr  Chip select hoid time referenced to RAS| 95 120 160 ns
tr Transition time (rise and fall) 3 35 5 50 5 50 ns 15
tacs Read command set-up time 0 0 0 ns
tacy Read command hold time 0 0 0 ns
twcH Write command hold time 45 55 75 ns
twce Write command hold time referenced
to RAS 95 120 160 ns
twe Write command pulse width 45 55 75 ns
tpwL Write command to row strobe lead tme| 50 70 85 ns
tcwe Write command to column strobe lead
time 50 1 70 85 ns
tps  Data in set-up time o 8] o ns 16
toq  Data in hold-time - 45 55 75 ns 16
tons Data in hold time referenced to RAS 95 120 160 ns
tcre Column to row strobe precharge time 0 0 0 ns
tcp  Column precharge time 60 80 110 ns
tresy  Refresh period 2 2 2 ns
twcs Write command set-up time 0 0 0 ns 17
tcwo CAS to WRITE delay 60 80 [0 ns 17
tawp PRAS to WRITE delay 110 145 175 ns 17
toon Data out hold time 10 10 10 ns
CAPACITANCES
Ta=0to 70°C, Vpp= 12V + 10%, Vgs= 0V, Vgg=-57to-4.5V]
PARAMETER VALUES UNIT NOTES
typ. max.
Cn Input capacitance (Ag-As, Din, CS 4 5 pF 18
Ci Input capacitance RAS, CAS, WRITE 8 10 pF 18
Co Output capacitance Dgyy) 5 7 pF B8-18
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NOTES

1. Several cycles are requiered after power-up before proper device operation is achieved. Any B cycles
wich perform refresh are adequate for this purpose.

2. All voltages referenced to Vgs. Vgg must be applied before and removed after other supply voltages.

3. Output voltage will swing from Vggto Ve when enabled, with no output load. For purposes of maintai-

ning data in standby mode, Vc may be reduced to Vgg without affecting refresh operations or data re-

tention. However, the V4 (min) specification is not guaranteed in this mode.

Tamo iS specified for operation at frequencies to tpc = tpg (Min). Operation at higher cycle rates with re-

duced ambient temperatures and higher power dissipation is permissible provided that all AC para-

meters are met.

Current is proportional to cycle rate. Ipps (max) is measured at the cycle rate specified by tgpc (min).

lec depends on output loading. The Ve supply is connected to the output buffer onIy

All device pins at O volts except Vggwich is at -5V and the pin under test wich is at +10V.

Output is disabled {high-impedance) and RAS and CAS are both at a logic 1. Transient stabilization is
requiered prior to measurement of this parameter.
oV <=V, < +H10V.

AC measurement assume ty = 5ns.

11. Assumes that tpep< tpcp (Max).

12. Assumes that tpgp = tpcp (Max)

13. Measured with a load circuit equivalent to 2TTL loads and 100 pF.

14. Operation within the tpcp (max) limit insures that tgac (Max) can be met. trep (Max) is specified as a
referance point only; if tgep is greater than the specified tpep (max) limit, then access time is control-
led exclusively by tcac.

15. Ve (minlor Vi (min) and V) (max) are reference levels for measuring timing of input signals. Also,

transition times are measured between V ycor V\yand V).

16. These parameters are referenced to CAS-leading edge in random write cycles and to WRITE leading
edge in delayed write or read-modifywrite cycles.

17. twes: towp and tpwp are restrictive operating parameters in a read/write or read/modify /write cycle
only. If twes = twes (Min), the cycle is an early write cycle and Data Out will contain the data written
into the selected cell. If towp = tewp (Min) and tpwp = tawp (Min. the cycle is a read-write cycle and
Data Out will contain data read from the selected, cell. If neither of the above sets of conditions is sa-
tisfied, the condition of Data Out (at access time) is indeterminate.

18. Effective capacitance is calculated from the equation :

AQ
Cc AV with AV = 3 volts

b

© NoOwm

= (o
e’

ADDRESSING

The 12 address bits required to decode one of 4096 cell locations within the M 4027 are multiplexed onto
the 6 address inputs and ind latched into the on-chip row and column address latches.

Row Address Strobe (RAS) latches the six row address bits conto the chip. Column Address Strobe CAS)

latches the six column address bits plus Chip Select {CS) onto the chip.
Since the internal circuitry allows the columns information to be externally applied to the chip before it is

actually required, the hold time requirements for column address and TS are also referenced to RAS
However, this gates CAS feature allows the systems designer to compensate for timing skews that may
be encountered in the multiplexing operation.

Since the Chip Select signal is not required until CTAS time, which is well into the memory cycle, its deco-
ding time does not add to system access or cycle time.

Additional timing margin is gained because column address is not required until CAS makes its negative
transition.

The timing is further simplified by the pgsitive transition of CAS not being referenced to the positive tran-

sition of AAS. In fact, CAS need not go HIGH until the beginning of the next cycle.

DATA INPUT/0UTPUT

Data to be written into selected storage cell of the memory chip is first stored in the on-chip data latch.
The gating of this latch is performed with a combination of WRITE and CAS while RAS is active.

The later of this signals (WWRITE or CAS) to make its negative transition is the strobe for the Data In into
the latch. This permits several options in the write cycle timing. In a write cycle, if the WRITE input is acti-
vated prior to CAS, the Data In is str'obe by TAS, and set-up time and hold time are referenced to TAS, If
the Data In ingut is not available at TAS time or the cycle is a read-write or readmodify-write, the WRITE
signal must be delayed until after TAS. In this “delayed write cycle” the data input set-up and hold times
are referenced to the negative edge of WRITE rather than to CAS. (To illustrate this feature, Data In is re-
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ferenced to WRITE in the timing diagram depicting the reat-write and page mode write cycles while-the
“early write" cycle diagram shows Data in referenced to TAS) Note that if the chip is unselected (1) high
at CAS time) WRITE comands are not executed and, consequently, data stored in the memory is unaffec-
ted. Data is retrieved from the memory in read cycle by maintainino WRITE in the inactive or high state
throughout the portion of memory cycle in which CAS is active. Data read from the selected cell will be
available at the output within the specified access time.

DATA OUTPUT CONTROL

At the b?ginning of a memory cycle, the state of the Data Out latch and buffer depend on the previous me-
mory cycle.

Changes in the condition of Data Out latch are initiated by TAS. The negative transition of CAS causes the
Data Output (Dgyy) to unconditionnaly go to its open-circuit state. If will remain open-circuited until after
the access Dgyr time, the will assume the proper state for the type of cycle performed.

If the cycle is read, read-modify-write, or a delayed write and the chip is selected, then the Dgyt latch and
buffer will contain the data from the selected cell. This output data is the same polarity (not inverted)as
the input data. If the cycle is a write cycle (WRITE active low before CAS goes low) and the chip is selected,
then Doyt will contain the input data.

Once the Dgyr goes active, it will remain active until the next negative transition of CAS.

If the cycle is a CAS only cycle (no AAS signal), then D 1 will assume the open circuit state.

The same istrue for normal cycles (both FAS and present-when the chip is unselected Dn i+ remains
in the open-circuit state until the next negative transition of TAS.

RAS only refresh cycles (no CAS) have no effect on the Dgyr.

However, when Ras only refresh cycles are continued for extended periods of time, Doyt may eventually.
go open-circuit.

If the chip unselected, it will not accept a write command and the Dyt will remain in the open-circuit
state.

INPUT/0UTPUT LEVELS

All inputs, including the two address strobes, interface directly with TTL. )

The high-impedance, low-capacitance input characteristics simplify input driver selection by allowing use
of standard logic elements rather than specially designed driver elements ]

The 3-state output buffer is a low impedance to V¢ for a logic “1" and a low impedance to Vgg for a logic “0".
The output resistance to Vcc (logic “1” state) is 250 ohm maximum and 135 ohm tipically.

The output resistance to Vgg logic “0” state) is 125 ohm maximum and 35 ohm tipically. ) o
The ?epagate Vcc pin allows the output buffer to be powered from supply voltage of the logic to wich chip is
interfaced.

During battery stand-by operation, the Vgc pin may be unpowered without effecting the MMN 4027
refresh operation.

This allows all system logic, except RAS timing circuitry and refresh address logic, to be turned off during
battery stand-by to save power.

REFRESH

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 64 row
address every two millisecond or less.

Any cycle in which a RAS signal occurs, accomplished a refresh operation. A read cycle will refresh the se-
lected row, regardless of the state of the Chip Select {CS) input.

A write or read-modify-write cycle also refreshes the selected row, but the chip should be unseleced to
prevent writing data into the selected cell. :

If, during a refresh cycle, the MMN 4027 receives a RAS signal but no CAS signal, the state of the output

will not be affected. However, if “RAS-only" refresh cycles (when RAS is the only signal applied to the
chip) are contained for extended periods, the output buffer may eventually lose proper data and go open-
circuit.

The output buffer will regain activity with the first cycle in which a CAS signal is applied to the chip.

POWER DISSIPATION/STANDBY MODE

Most of the circuitry used in the MMN 4027 and most of the power drawn is the result of an address
strobe od?e. Because the power is not drawn during the time the strobe is active, the dynamic power is a
function of operating frequency rather than active duty cycle.

Tipically, the power is 170 mW at 1 usec cycle rate for MMN 4027 with a worse case power of less than
470 mW at 320 usec cycle time.
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To reduce the overall system power, the Row Address Strobe (RAS) should be decoded and supplied to
only the selected chips.

The CAS must be supplied to all chips (to turn of the unselected output.).

Those chips that did not receive a RAS, however will not dissipate any power on the CAS edges, except for
that requiered to turn off the outputs.

If the RAS signal is decoded and supplied only the selected chips, then the chip select (CS) input of all chips
can be at a logic O.

Then chips that receive a CAS but no,RAS will be unselected (output open-circuited) regardless of the
Chip Select input.

For refresh cycles, however, either the CS input for all chips must be high or the CAS inputmust be held
high to prevent several "wire-OR” outputs from turning on with opposing force. Note that the )
MMN 4027 will dissipate considerably less power when the refresh operation is accomplished with a

"RAS-only” cycle as opposed to a normal RAS/CAS memory cycle.

PAGE MODE OPERATION

The “Page mode” feature of the MMN 4027 allows for succesive memory operations at multiple column
location of the same row address with increased speed without an increase in power. This is done by stro-

bing the row address into the chip and keeping the RAS signal at logic O throughout all succesive memory
cycles in which the row address is common.

This rfage Mode” of operation will not dissipate the power associated with the negative going edge of
RAS. The time requiered for strobing in a new row address is eliminated thereby decreasing the access

and cycle times. The chip select input €9 is operative in page mode cycles just as in normal cycles. It is
not ecessary that the chip be selected during the first operation in sequence of page cycles.

Likewise, the CS input can be used to select or disable any cycle (s) in a series of page cycles.
This feature allows the page boundary to be extended beyond the 64 column location in a single chip.

The page boundary can be extended by applying RAS to multiple 4K memory blocks and decoding TS to
select the proper block.

POWER UP

The MMN 4027 requires no particular power supply sequencing so long as the Absolute Magimum Rating
Conditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings,
Microelectronica recommends sequencing of power supplies such that Vgg is applied first and removed
last. Vgg should never be more positive than Vgg when power is applied to Vpp. )
Under system failure condiction in which one or more supplied exceed the specified limits significant addi-

tional margin against catastrophic device failure may be achieved by forcing RAS and Data Out to the
inactive state. After power is applied to the device, the MMN 4027 requires several cycles before proper
device operation is achieved.

Any B cycles which perform refresh are adequate for this purpose.
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MMN 4118

16384-BIT DYNAMIC RANDOM ACCESS

MEMORY
GENERAL DESCRIPTION

The MMN 4116 is a MOS dynamic random access

memory circuit organized as 16384 words by 1 bit.

The technology used to fabricate the MMN 4116 is
double-poly N-channel silicon gate.

This process, coupled with the use of a single tran-

sistor dynamic storage cell, provides the maximum

possible circuit density and reliability.

Multiplexed address inputs permit the MMN 4116

to be packaged in a standard 16-pin DIP.

FEATURES

+10%o tolerance on all power supplies (+12 V, £5V)
low power: 462 mW active, 20 mW standby (max)
all inputs TTL compatible and protected against
static charge. )

ECL compatible on Vgg power supply (—5-7 V)

128 refresh cycles

read-modify-write, RAS-only refresh, and page-
mode capability

output data controlled by CAS and unlatched at
end of cycle to allow two dimensional chip selec-
tion and extended page boundary

ABSOLUTE MAXIMUM RATINGS

Voltage on any pin relative to Vgg
Voltage on Vpp Ve supplies relative to Vgg
Vee—Vss Vpp — Vss > 0)

-05V to +20V

-1V to +15V
ov

Ta Operating temperature o°C to +70°C
Terg Storage temperature —-55°C to +125°C
Iy Short circuit output current 50 mA
Peot Total power dissipation 1W
RECOMMENDED DC OPERATING CONDITIONS

(To=0to 70°C1"

Vpp supply voltage 12 V + 10% Note 2
Vgg supply voltage 5V £ 10% Note 2,3
Vss supply voltage ov Note 2
Vgg supply voltage —57Vto— 45V  Note 2
Input high voltage on l“?AS. CAS, WHIT%A o SZ ¥ gg ; ¥ mg g
Input high voltage, all inputs except S, CAS, WRITE 5 Vto 0BV Note 5

Input low voltage, all inputs

PIN CONNECTIONS

PIN NAMES

Ao— Ag| ADDRESS INPUTS
CAS COLUMN ADDRESS STROBE
DIN DATA IN

Dour DATA OUT

RAS ROW ADDRESS STROBE
WRITE | READ/WRITE INPUT

Vas POWER (=5 V)

Vee POWER (+5 V)

Voo POWER (+12 V)

Vss GROUND
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BLOCK DIAGRAM

P——
Voo
WRTE o [ WRITE oo
$ CLOCKS ’_'VSS
RAS CLOCK -— >,
GENERATCR NO.1
DATA - J————DATA IN
MULTIPLEXED BU!FNFER (D)
CLOCK  GENERATOR
— [ DATA_OUT
1 (Lock DATA OUT frpte)
I "V LATCH our
GENERAT(R NO.2 BUFFER
[ RELEASE
— .
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ﬁ% o JADDRESS DECODER Lﬁ‘OEvg AMPS DATA
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DC ELECTRICAL CHARACTERISTICS

(TAo =0to 70°Cn (VDD: 12vE10.; VBB: -5.7 to -4.5V; VSS: 0V: Ve = 5V £ 10%)
MN 4116-2/3 MMN 4116-4
PARAMETER TEST CONDITIONS - 6 UNIT{NOTE
min max min max

o1 Average operating current RAS, CAS cycling 35 35 | mA| 4
lcc1 Average operating current S
lgg1 Average operating current tre = tpe (M) 200 200 | WA
lppe Standby current RAS = V¢ 15 15 | mA
lcco  Standby current Doyt = High impedance -10 10 -10 10 uA
lgg2 Standby current 100 uA
lppa Refresh average current Refresh mode: RAS cycling 27 ; 27 mA 4
lccs Refresh average current CAS = Ve "0 10 -10 10 uA
lggz Refresh average current tue = tpe (min) 200 A
lopa Page mode average current Page mode: RAS = V, 27 27 mA 4
lcca Page mode average current | CAS cycling ) A 5
lasa Page mode average current | tpc = tpe (Min) © 200 WA
I, Input leakage current Vgg = -5V

OV < Viy= -7 V. all other

pins not under test OV 10 10 -10 10 wA
low Output leakage current Dgyr 1s disabled :

OV <= Vgur=+55V -10 10 -10 : 10 uA
Vg Output high voltage lour = ~5mA 24 24 Vv 3
Vg, Output low voltage lour 42 mA 04 04 3
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AC ELECTRICAL CHARACTIRISTICS
AND RECOMMENDED OPERATING CONDITIONS

(Ta= 0 to 70°C)", (Vpp = 12 V + 10%; Vo= 5 V + 10%; Vgg= 0 V; Vgg= —5.7 to —4.5 V)

PARAMETER MMN 4116-2 MMN 4116-3 MMN 4116-4 UNITI NOTES
min max min max min max

tsc Random read or write cycle time 320 375 410 ns 9
tawc Read-write cycle time 320 375 425 ns <]
tamw Read modify write cycle time 320 405 500 ns 2]
tec  Page mode cycle time 170 225 275 ns S
trac Access time from RAS 150 200 250 ns [1012
tcac Access time from CAS 100 135 185| ns [1112
tore  Output buffer turn-off delay 0 40 0 50 0 60| ns 13
tr  Transition time (rise and fall) 3 35 3 50 3 50| ns 8
tap  BAS precharge time 100 120 150 ns
taas RAS pulse width 150 | 10000 200 | 10000 250 | 10000 ns
tpsy RAS hold time 100 135 165 ns
tcsn  CAS hold time 150 200 250 ns
tacp RAS to CAS delay time 20 50 25 65 35 86| ns 14
tcpe CAS to RAS precharge time -20 —20 —-20 ns
tasp Row address set-up time 0 0] 0 ns
tpay Row address hold time 20 25 35 ns
tasc Column address set-up time -10 -10 -10 ns
tcan Column address hold time 45 55 75 ns
tar  Column address hold time referenced

to RAS 95 120 1860 ns
tacs Read command set-up time 0 0 o ns
tacH Read command hold time 0 0 0 ns
twecn Write command hold time 45 55 75 ns
twcr Write command hold time referenced

to RAS 95 120 160 ns
twp Write command pulse width 45 55 75 ns
tawL Write command to RAS lead time 50 70 85 ns
toew, Write command to CAS lead time 50 70 85 ns
tps Data-in set-up time o 0 0] ns 15
tpy Data-in hold time 45 55 75 ns 15
topa Data-in hold time referenced to AAS 95 120 160 ns
tcp  CAS precharge time (for page mode

cycle only) 60 80 100 ns
tger  Refresh period ' 2 2 2 ms
twcs WRITE command set-up time —-a0 -0 —-20 ns 16
tcwo CAS to WRITE delay 60 80 90 ns 16
tawp RAS to WRITE delay 110 145 175 ns 16

NOTES

1. Ta is specified here for operation at frequencies to tpc = tge (min). Operation at higher cycle rates with
reduced ambient temperatures and higher power dissipation is permissible, however, provided AC
operating parameters are met.

2. All voltages referenced to Vgg.
3. Output voltage will swing from Vgg to Ve when activated with no current loading. For purposes of
maintaining data in standby mode, V¢ may be reduced to Vgg without attecting refresh operations

or data retention.However, the Vg (min) specification is not guaranteed in this mode.
4. lpp1. lppz @nd Ippa depend on cycle rate.
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. It and Igcs depend upon output loading. During read out of high level data Vg 1s connected through
a low impedance to data out. At all other times I consists of leakage currents only.

. Several cycles are required after power-up before proper device operation is achieved. Any B cycles

which perform refresh are adequate for this purpose.

. AC measurements assume ty = 5ns.

. Vinc (min) or Vyy (min) and V,_ (max) are reference levels for measuring timing of input signals. Also,

transition times are measured between V¢ or V;y and V).
8. The specifications for tpc (min) and tgug (Min) tppw (Min) are used only to indicate cycle time at which
proper operation over the full temperature range (0°C < T, < 70°C) is assured.

10. Assuming that tpcp < tgcp (Max). If tgep is greater than the maximum recommended value shown in
this table, tpac Will increase by the amount that tgcp exceeds the value shown.

11. Assuming that tgcp = tpep (Max).

12. Measured with a load equivalent to 2 TTL loads and 100 pF.

13. toer (max) defines the time at which the output achieves the open circuit condition and is not referen-
ced to output voltage levels.

14. Operation within the tgcp (max) limit ensures that tpac (Max) can be met. tpep (Max) is specified as a
reference point only; if tacp is greater than the specified tpcp (Max) limit, then access time is exclusi-
vely controlled by tcac. -

15. These parameters are eferenced to CAS leading edge in early write cycles and to WRITE leading edge
in delayed write or read-modify-write cycles.

16. twes tewp and tpwp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only: If twcs = twcs (min), the cycle is an early write cycle and data output pin
will remain open circuit (high impedance) throughout the entire cycle; If towp = towp (min) and tgwp =
tawp (mMin), the cycle is a read-write cycle and the data out will contain data read from the selected
cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time)
is indeterminate.

. . lat ) .
17. Effective capacitance calculated from the equation C = AV with Av = 3 volts and power supplies

o N [0)] )]

at nominal levels.
18. CAS = V¢ to disable Dgr.

DESCRIPTION

System oriented features include £10% tolerance on all power supplies, direct interfacing capability with
high performance logic families such as Schottky TTL, maximum input noise immunity to minimize “false
triggering” of the inputs (a common cause of soft errors), on-chip address and data registers which elimi-
nate the need for interface registers, and two chip select methods to allow the user to determine the
appropriate speed/power characteristics of his memory system. The MMN 4116 also incorporates seve-
ral flexible timing/operating modes. In addition to the usual read, write, and read-modify-write cycles, the
MMN 4116 is capable of delayed write cycles, page-mode operation and RAS-only refresh. Proper
control of the clock inputs (RAS, CAS and WRITE) allows common |/0 capability, two dimensional chip
selection, and extended page boundaries (when operating in page mode).

ADDRESSING

The 14 address bits required to decode 1 of the 16,384 cell locations within the MMN 4116 are multiple-
xed onto the 7 address inputs and latched into the on-chip address latches by »externally applying two
negative going TTL-level clocks. The first clock, the Row Address Strobe (RAS), latches the 7 row address
bits into the chip. The second clock, the Column Address Strobe (CAS), subsequently latches the 7 column

address bits into the chip. Each of these signals, RAS and CAS, triggers a sequence of events which are
controlled by different delayed intérnal clocks. The two clock chains are linked together logically in such a-
way that the address multiplexing operation is done outside of the critical path timing sequence for read

data access. The later events in the CAS clock sequence are inhibited until the occurrence of a delayed

signal derived from the RAS clock chain. This “gated CAS" feature allows the CAS clock to be externally
activated as soon as the Row Address Hold Time specification (tpa) has been satisfied and the address

inputs have been changed from Row address to Column address information. Note that CAS can be acti-
vated at any time after tgpay and it will have no effect on the worst case data acces time (tpag) up to_the
point in time when the delayed row clock no longer inhibits the remaining sequence of column clocks. Two
timing end-points result from the internal gating of CAS which are called tpcp (min) and tgep (Max.)
No data storage or reading errors will result if CAS is applied to the MMN 4116 at a point in time beyond
the tpcp (max) limit. However, access time will then be determined exclusively by the access time from

CAS (tcac) rather than from RAS (tgac), and access time from RAS will be lengthened by the amount that
trcp exceeds the tpep (max) limit.
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DATA INPUT/0UTPUT

Data to be written into a selected cell is latched into an on-chip register by a combination of WRITE and

CAS while RAS is active. The later of the signals (WRITE or CAS) to make its negative transition is the
strobe for the Data In (D)) register. This permits several options in the write cycle timing. In a write cycle,
if the WRITE input is brought low (active) prior to CAS, the D,y is strobed by CAS, and the set-up and hold
times are referenced to CAS. If the input data is not available at CAS time or if it is desired that the cycle be

a read-write cycle, the WRITE signal will be delayed until after CAS has made its negative transition. In
this “delayed write cycle” the data input set-up and hold times are referenced to the negative edge of

WRITE rather than CAS. (To illustrate this feature, D, is referenced to WRITE in the timing diagrams
depicting the read-write and page-mode write cycles while the “early write” cycle diagram shows D,y re-

ferenced to CAS). Data is retrieved from the memory in a read cycle by maintaining WRITE in the inactive
or high state throughout the portion of the memory cycle in which CAS is active (low). Data read from the
selected cell will be available at the output within the specified access time.

DATA OUTPUT CONTROL

The normal condition of the Data Output (Dgyr) of the MMN 4116 is the high impedance (open-circuit)
state. That is to say, anytime CAS is at a high level, the Doy pin will be floating. The only time the output
will turn on and contain either a logic O or logic 1 is at access time during a read cycle. Dgyy will remain valid
from access time until CAS is taken back to the inactive (high level) condition. If the memory cycle in pro-
gress is a read, read-modify write, or a delayed write cycle, then the data output will go from the high impe-
dance state to the active condition, and at access time will contain the data read from the selected cell.
This output data is the same polarity (not inverted) as the input data. Once having gone active, the output
will remain valid until CAS is taken to the precharge (ogic 1) state, whether or not RAS goes into
precharge.

If the cycle in progress is an “early-write” cycle (WRITE active before CAS goes active), then the output
pin will maintain the high impedance state throughout the entire cycle. Note that with this type of output
configuration, the user is given full control of the Dqyur pin simply by controlling the placement of WRITE
command during a write cycle, and the pulse width of the Column Address. Strobe during read operations.
Note also that even through data is not latched at the output, data can remain valid from access time until
tne bet_:llir}ning of a subsequent cycle without paying any penalty in overall memory cycle time (stretching
the cycle).

This type of output operation results in some very significant system implications.

Common 1 /0 Operation — If all write operations are handled in the “early write” mode, then Dy
can be connected directly to Dgyt for a common 1/0 data_bus,

Doyt will remain valid during a read cycle from tcac until CAS goes back to a high level (precharge), allowing
data to be valid from one cycle up until a new memory cycle begins with no penalty in cycle time. This also
makes the RAS/CAS clock timing relationship very flexible.

Two Methods of Chip Selection — Since Dgyy is not latched, CAS is not required to turn off the outputs of
unselected memory devices in a matrix. This means that both CAS and/or RAS can be decoded for chip
selection. If both RAS and CAS are decoded, then a twa dimensional (X, Y) chip select array can be realized.

Extended Page Boundary — Page — mode operation allows for successive memory cycles at multiple

column locations of the same row address. By decoding CAS as a page cycle select signal, the page boun-
dary can be extended beyond the 128 column location in a single chip. (See page-mode operation).

OUTPUT INTERFACE CHARACTERISTICS

The three state data output buffer presents the data output pin with a low impedance to V¢ for a logic 1
and a low impedance to Vgg for a logic O. The effective resistance to V¢ logic 1 state) is 45% ) maximum
and 135 Q typically. The resistance to Vgg (logic O state) is 95 ) maximum and 35 () typically.

The separate Vg pin allows the output buffer to be powered from the supply voltage of the logic to which
the chip is interfaced. During battery standby operation, the Vcc pin may have power removed without af-
fecting the MMN 4116 refresh operation. This allows all system logic except the RAS timing circuitry and
the refresh address logic to be turned off during battery standby to conserve power.

PAGE MODE OPERATION
The “Page Mode" feature of the MMN 4116 allows for successive memory operations at multiplie co-
lumn locations of the same row address with increased speed without an increase in power. This is done

by strobing the row address into the chip and maintaining the RAS signal at a Io?ic O throughout all suc-
cessive memory cycles in which the row address is common. This “page-mode” of operation will not dissi-

pate the power associated with the negative going edge of RAS. Also, the time required for strobing in a
new row address is eliminated, thereby decreasing the access and cycle times. ] )
The page boundary of a single MMN 4116 is limited to the 128 column locations determined by all combi-
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MMN 4116

nations of the 7 column address bits. However, in system applications which utiize more than_ 16,384
data words, (more than one 16K memory block), the page boundary can be extended by using CAS rather

than RAS as the chip select signal. RAS is applied to all devices to latch the row address into each device
and the CAS is decoded and serves as a page cycle select signal. Only those devices which receive both
RAS and CAS signals will execute a read or write cycle.

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 128 row
addresses within each 2 millisecond time interval. Although any normal memory cycle_will perform the
refresh operation, this function is most easily accomplished with “RAS-only” cycles. RAS-only refresh
?esg!ts in a substantial reduction in operating power. This reduction in power is reflected in the lppz speci-
ication.

POWER CONSIDERATIONS

Most of the circuitry used in the MMN 4116 is dynamic and most of the power drawn is the result of an
address strobe edge.

Consequently, the dynamic power is primarily a function of operating frequency rather than active duty
cycle. This current characteristic of the MMN 4116 precludes inadvertent burn out of the device in the
event that the clock inputs become shorted to ground due to system malfunction. o
Although no particular power supply noise restriction exists other than the supply voltages remain within
the specified tolerance limits, adequate decoupling should be provided to suppress high frequency noise
resulting from the transient current of the device. This insures optimum system performance and reliabi-
lity, Bulk capacitance requirements are minimal since the MMN 4116 draws very little steady state (DC)
current.

In system applications requiring lower power dissipations, the operating frequency (cycle rate) of the
MMN 4116 can be reduced and the (guaranteed maximum) average power dissipation of the device will be
lowered in accordance with the lpp1 (max) spec limit equation.

Note: The MMN 4116 is guaranteed to have a maximum lgpq requirement with an ambient temperature
from O° to 70°C. : )

1 microsecund cycle, results in a reduced maximum Ippq requirement of under 20 mA with an ambient
temperature range from 0° to 70°C.

Although RAS and/or CAS can be decoder and used as a chip select signal for the MMN 4116 overall
system power is minimized if the Row Address Strobe (RAS) is used for this purpose. All unselected devi-
ces (those which do not receive a RAS) is used for this purpose. All unselected devices (those which do not
receive a RAS) will remain in a low power (standby) mode regardless of the state of CAS.

POWER UP

The MMN 4116 requires no particular power supply sequencing so long as the Absolute Maximum Rating
Conditions are observed. However, in order to insure compliance with the Absolute Maximum Ratings,
MICROELECTRONICA recommends sequencing of power supplies such that Vgg is applied first and re-
moved last. Vgg should never be more positive than Vgg when power is applied to _&D o )
Under system EIfailur‘e conditions in which one or more supplies exceed the specnfleg limits significant addi-

tional margin a?ainst catastrophic device failure may be achieved by forcing RAS and CAS.to the inactive
state (high level).

Atter power is applied to the device, the MMN 4116 requires several cycles betore proper device opera-
tion is achieved. Any 8 cycles which perform refresh are adequate for this purpose.

CAPACITANCES
(Mamp= 0 to 70°C; Vpp= 12 V = 10%; Vgg = -5.7 to -4.5 V; Vgg = OV)
PARAMETER - RATING UNIT | NOTES
_ min typ max
Ci1  Input capacitance (Ag—Ag) DIN 4 ] pF 17
C,> Input capacitance RAS, CAS, WRITE 8 10 pF 17
C, Output capacitance Dgyn 5 7 pF 17.18
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DUAL 16 BIT STATIC SHIFT REGISTER

GENERAL DESCRIPTION FEATURES

MMP 02 is a dual 16 bit static shift register. It is a ® Two phase clock

monolithic integrated circuit manufactured in stan- ® High speed operation DC to 1 MHz
dard Al-gate PMQOS technology. ® Low power consummption

The circuit is designed to operate on a two phase
clock, @1 and @2.

For DC storage conditions, @1 must be a logic “0"
and @2 must be a logic “1"

ABSOLUTE MAXIMUM RATINGS

Voo Drain supply voltage —-30..+0.3 Vv
Vge Gate supply voltage —30..+0.3 Vv
Vo, V| Clock and data input voltages -30..+0.3 Y
Peot Total power dissipation 200 mwW
Ta Operating ambient temperature 0.+70 °C
Toy Storage temperature —55..+150 °C

CONNECTION DIAGRAM

vss O 1 vop
02 Q2 130 out1
N Q3 12 NC
INT 4 o1
NC s 1ogr{
N2 s 9[J out2
Vs Y7 8 VG




STATIC ELECTRICAL CHARACTERISTICS

(Th = 25°C unless otherwise specified)

VALUES
TESTC UNIT
PARAMETER ST CONDITIONS oy vy p—
V,. Data input level “0” Logic -2 Vv
Viy Data input level “1" Logic -10 Y
Iy Data input leakage current V,=-20V 1 uA
Iz Clock input leakage current Vg=—-26V 100 uA
Rigo Clock @2) input resistance Vo - —26V 60 Ko
Vgo =0
Va “Q" Logic -2 v
Vo Clock level @1, &2) “1" Logic —26 —o8 v
VoL “0" Logic -05 -1 \%
VOH OUtpUt level v “qr LOglC -1 —12 V]
RoL Output resistance to ground “0” Logic at output 2 3 KQ
Voc Output drive capability R. = 4 K to ground -5 \
loo Vpp power supplycurrent drain Vpp=—13V 12 mA
lcgc Vg power supply current drain Vgg=—27V 2 mA
DYNAMIC ELECTRICAL CHARACTERISTICS
(T, = 25°C) unless otherwise specified
VALUES
UNIT
PARAMETER TEST CONDITIONS i typ. ey
fs Clock frequency cc. DC 1 MHz
ton ) 04 us
too Clock pulse width 04 10 us
tse Clock delay @2 vs. @1 0.01 10 us
t- Clock pulse rise and 10..80% 5 us
ty fall times 5 us
tp Data pulse width 0.4 us

TIMING DIAGRAM

gy Yo /
-ZVJ. L U
—26v4 y tdo

iy
-2V¢ 2z f
-26V 4 i _4
DATA
INPUT \
RIE & th ko A

g IV § pr—

-0V ¥
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64 BIT DYNAMIC SHIFT REGISTER

GENERAL DESCRIPTION

FEATURES
MMP 03 is a B4 bit dynamic shift register, manufac-
tured in standard Al-gate PMOS technology. ® Maximum operating frequency 1 MHz
The on-chip clock generator and a separate output ® Operating with a single external phase
buffer supply yield an output level inependent of clock ® TTL output compatible
frequency and amplitude.
ABSOLUTE MAXIMUM RATINGS
Voltage on any pin with respect to Vgg —-30..+0.3 \
Peot Total power dissipation 500 mwW
Ta Operating ambient temperature 0.+70 °C
Tstg Storage temperature range —55..+150 °C

PIN CONNECTIONS

N O NC
N O NC
Vee C NC Ve2 E 1 sINC
o O Q L u ) 1B
Vss O Vg Vis g3 1
N 1 N e sp1
NC q NC
TIMING DIAGRAM
V)
( e to. e ton
0 1 2. 6
o /
10
-12_
i thi
o: - ——
IN
-0 _
-,2_
tA tA
0-
ouT
-w- --.--------.-.-.-----d
T2 o I
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STATIC ELECTRICAL CHARACTERISTICS

(Vgg = —26..—28 V, Vpp = —12.-14 V, T, = 0.+70°C, standard load 50 pF in parallel with 20 kohm,
Vgg grounded)

VALUES
TEST CONDITION UNIT
PARAMETER ST CONDITIONS min. typ. max.
Ves —-28 -27 —26 Vv
Veo PPV voltages 28 | -12 | +03 v
Voo -0.5 0] Vv
Vou Output level _14 _12 —10 Vv
VoL -2 +0.3 Vv
Von Clock signal level -28 -12 -9 \Y
ViL » -2 +0.3 Y,
Dat t level :
Vi Cove input feve 28 | -12 | -9 v
Cgz Clock input capacitance Vg=0 6 10 pF
Ig; Data input leakage current Ta=25°C 1 uA
V| =-15V
The other thermi-
nals at ground
'LQ Clock input leakage current Ta = 25°C 100 uhA
Vg=-—-28V
The other terminals
at ground
Ron Output resistance (both Vpp=-5V 250 500 Q0
RoL output states) 250 500 [0}
Isg Power supply current (see note 2) Vgg=—-27V
f@ = 1 MHZ
Tp = 25°C 5 6 mA
DYNAMIC ELECTRICAL CHARACTERISTICS
(Vgg = —26.—28 V, V¢ = —12.-14 V, T, = 0..+70°C, standard load 50 pF in parallel with 20 kohm,
Vss grounded)
. VALUES
| UNIT
PARAMETER TEST CONDITIONS o typ. oy
fp Clock frequency 0.01 1 MHz
t. Clock rise and fall times Note 1 100 ns
t¢ 100 ns
tps Data set-up time 20 ns
tpn Data hold time 75 ns
teo ) ) 100 ns
to Output rise and fall times 100 ns
ta Acces time 300 ns

Note 1: These limits apply to the case of several registers driven by a single clock and have to be obser-
ved for proper time positioning of the various output signals.

Note 2: The output power supply current, I, is load dependent. The typical total power dissipation is
300 mW.
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DUAL 3 - INPUT NOR GATE

GENERAL DESCRIPTION

FEATURES
The MMP 102 is a monalithic integrated circuit, _ .
available in 10 — lead dual in line plastic package. @ High input resistance
The MMP 102 is manufactured in P-channel MOS @ Inputs fully protected
technology. ® One supply voltage
ABSOLUTE MAXIMUM RATINGS
(All voltages relative to Vgg)
Voo Drain supply voltage —-31.+0.3 \"
Vv, Input voltage —-25..+0.3 Vv
Ta Operating ambient temperature 0.+70 °C
Totg Storage temperature —-55..+125 °C
PIN CONNECTIONS TRUTH TABLE
Iy I I3 0]
12 0 J§e] H H H L
g2 i [ H H L H
vooll3 8P Vss H L H H
o2+ 312 H L L H
123: S 6] 2 L H H H
L H L H
L L H H
L L L H




MMP 102

STATIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C) unless otherwise specified

' VALUES
UNIT
PARAMETER TEST CONDITIONS i typ. oy
I, Input current +V,=25V -10 HA
VoL Low level output voltage V=2V, Vi <-9V.R . =1M -10 Vv
Voun High level output voltage Viu=-2V,;V =—-9V;R =100k -1 Vv
VoL Low level output voltage Vhw=—-2V.V =-8V -5 \"
at |0 =+1mA
Von High level output voltage V-2V, Vi =-8Vv -4 \
at |0 =—-1mA
lop Medium supply current RL=1M;C_=60pF V,=-12V -1 mA
T/t=2:1;f=250 kHZ
C, Input capacitance Vpp=0V.V,=02V; 6 pF
f=0.5..2 MHz
DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C) unless otherwise specifierd
VALUES
UNIT
PARAMETER TEST CONDITIONS oy . oy
tpyy Propagation delay time 300 ns
tpw, Propagation delay time 200 ns
Cs, Stray capacitance 30 pF

SCHEMATIC DIAGRAM

TRy

—o5,
In hzo——-ﬂ 1Bo—y

oVss

302
lzzo——i[{ 123—p—|
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QUAD2-INPUT NOR GATE

GENERAL DESCRIPTION

FEATURES
The MMP 106 is a monolithic integrated circuit, o .
available in 16 — lead dual in line plastic package. ® High input resistance
The MMP 106 is manufactured in P-channel MOS @ Inputs fully protected
technology. ® Two supply voltage
ABSOLUTE MAXIMUM RATINGS
Vee Gate supply voltage -30.+0.3 Y
Voo Drain supply voltage —-30..+0.3 Vv
V, Input voltage —25..+0.3 \
Ta Operating ambient temperature 0.+70 °C
Ts Storage temperature —55..+150 °C
RECOMMENDED OPERATING CONDITIONS
Vas Gate supply voltage -27 : ; v
. -05

Voo Drain supply voltage -13 +15 \
PIN CONNECTIONS TRUTH TABLE

1z In1 2 On

102: E "; H  H L

H L H n=12234

Lrd o

126 L L H

Q1 7

mgle




MMP 106

STATIC ELECTRICAL CHARACTERISTICS

(Tp = 25°C) unless otherwise specified

VALUES
UNIT
PARAMETER TEST CONDITIONS in typ. po——
Iy Input current vi=-2a5V 10 uA
VoL Low level output voltage Vpw=-2V, Vi =-9V, 10 Y
R.=1M
Von High level output voltage Vp=-2V;V =-9Vv; 1 Y
R_=100K
VoL Low level output voltage at Vh=—-2V, Vi <=-9V 5 \
IO =+1mA
Vgn High level output voltage Vw=-2V,V, =-9V 4 Vv
at '0 =—1mA
DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta = 25°C) unless otherwise specified
VALUES
UNIT
PARAMETER TEST CONDITIONS in . p——
t.n Propagation delay time 320 ns
Loy Propagation delay time 120 ns
Cin Input capacitance Veg=Vpp=0V 1 pF
v,=02V
f=05..2 MHz
Cs, Stray capacitance 30 pF
SCHEMATIC DIAGRAM
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MMP 107
QUAD 2-INPUT AND (NAND) GATE
GENERAL DESCRIPTION FEATURES
The MMP 107 is a monolithic integrated circuit, @ High input resistance
available in 16 — lead dual in line plastic package. @ Inputs fully protected
The MMP 107 is manufactured in P-channel MOS ® Two supply voltages
technology.
ABSOLUTE MAXIMUM RATINGS
Vg Gate supply voltage —-31..+0.3 Y
Voo Drain supply voltage -31..+03 \
V, Input voltage —-25..+0.3 \Y
Ta Operating ambient temperature 0.+70 °C
To Storage temperature —55..+ 150 °C
RECOMMENDED OPERATING CONDITIONS
-1

Vee Gate supply voltage -27 + 8 ] VvV
Voo Drain supply voltage -13 +15
PIN CONNECTIONS TRUTH TABLE

03 c ! In1 |n2 On 64

Qo H H H L

I O3 -1

vs e H L H L n=12234

11.2 : S L H H L

1, Qe L L L H

5 O

0, : 8
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MMP 107

STATIC ELECTRICAL CHARACTERISTICS

Ty = 25°C) unless otherwise specified

VALUES
UNIT
PARAMETER TEST CONDITIONS peny typ. oy
I Input current V,=—-25V 10 uA
VgL Low level output voltage Vp=-2V,Vy =-8V, 10 \
RL =1 MO.
Von High level output voltage Vpu=-2V,;Vy =-8V; 1 Vv
R_= 100 KQ

VoL Low level output voltage Vuw=—-2V,Vy=-9V 5 Vv

atlg=+1mA
Von High level output voltage Vpg=-2Vv,v,=<-8v 4 Y

atlp=—1mA

DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta = 25°C) unless otherwise specified
VALUES '
UNIT
PARAMETER TEST CONDITIONS poeny typ. po——

teih Propagation delay time

for 01..03, 04 320 ns
tPLH Propagation delay time for 04 150 ns
tonL Propagation delay time 200 ns
Ciy Input capacitance Veg=Vop=0V 6 pF

v, =02V
f=0.5..2 MHz

Cs Stray capacitance for 01..03, 04 30 pF
Cs¢ Stray capacitance 04 20 pF

SCHEMATIC DIAGRAM
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MMP 115

6-CHANNEL ANALOG SWITCH

GENERAL DESCRIPTION

The MMP 115 contains six enhancement-mode
P-channel MOS FETs designed to function as analog
switches. In the ON state each switch will conduct
current equally well in either direction, and in the OFF
state each switch will block voltages up to 30 V peak-
to-peak. The switches are integrated on a silicon sub-
strate (body). The switches have a cannon drain ter-
minal (D) which will function equally well as a common
source. In the same manner, the source terminals. (S)
will function equally well as drains. Each gate (G) is pro-
vided with a normally OFF “pull-up® MQOS FET which
may be turned ON to provide a current source to the
gate-driving circuit. The pull-ups are turned ON or
OFF by connecting the "P“ terminal to a negative
supply or to the “B* terminal respectively.

FEATURES

@ Drain-source ON resistance 100 ohms

@ Maximum switched voltage +30V

® Maximum voltage in each terminal to, substrate
Vv

@ All inputs protected

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Vas -2t +30 V
Bulk to drain voltage Vep +30 V
Drain to source voltage Vos +30 V
Bulk to gate voltage Vag +35 V
Bulk to P terminal voltage Vgp +35 V
Drain, source current o ls 100 mA
Power disipation Pq 600 mwW,
800 mwW
Storage temperature Tetg —55°C to 150 °C
Operating temperature Ta 0°Cto 70°C
* for ceramic package
PIN CONNECTIONS SCHEMATIC DIAGRAM
‘ q 62 G G G5 G6  B{Vs)
1 o R ? 9 ? ? ] [
2 s1
b PP
> PS¢ S1 o o0
6 0S5 L
1 e 2o L
8 )B(Ve)
L
o -
Sk o— r
L
S5 o— Jy
o .




MMP 116

STATIC ELECTRICAL CHARACTERISTICS T1,=25C

PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. max.

Vr  Threshold voltage lp=—10pA Vgg= Vpe=0V |—15 -4 \Y
BVpg Drain-source breakdown voltage lp=-50puA Vgg=Vgg=0V |—-30 \Y
BVgp Source-drain breakdown voltage Is=—10 pA, Vgp =0V —-30 \
BVgg Gate-bulk breakdown voltage Ic= —10 A, —30 Vv
BVpg P terminal-bulk breakdown voltage lp=—10 pA, Vgg=0V —30 Vv
ron Drain-source on resistance Is=—1mA, Vpg=0V 125 (4}

VGD =-30V

|5 =—1mA, VDB= =10V,

VGD =-20V 200 Q0

Is=—1mA, Vpg=—20 V

VGD =-10V 650 [9)
Isorp  Source off leakage current Vgg=—20V,Vgp=0V -5 nA
loiorp Drain off leakage current Vps=—20 V, Vgg=0 V= Vgg —-25 nA
Isione  Gate on current Vgg=—30V, Vpg=-30V -08 -34 mA
lcggs Gate-channel leakage current Vgg=—=20V -5 nA

*Vpg =0V, Vpg = 0V, unless otherwise specified
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MMP 116

S-CHANNEL ANALOG SWITCH

GENERAL DESCRIPTION

The MMP 116 contains five enhancement-mode
P-channel MOS FETs designed to function as analog
switches. In the ON state each switch will conduct
current equally well in either direction, and in the OFF
state each switch will block voltages up 30 V peak-
to-peak.

The switches are integrated on a silicon substrate.
The switches have a common drain terminal (D)
which will function equally well as a common source.
In the same manner, the source terminal (S) will
function equally well as drain. Each gate (G) is provi-
ded with a normally OFF pull-up MOS FET which may
be turn on to provide a current source to the gate
driving circuit. The pull-ups are turned ON or OFF by
connecting the P terminal to a negative supply or to
the B terminal respectively.

FEATURES

® Drain-source ON resistance 100 ohms

® Maximum switched voltage +30V

® Maximum voltage in each terminal to, substrate
-30V

® All inputs protected

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Ves +30 V
Bulk to drain voltage Veo +30 V
Drain to source voltage +30 V
Bulk to gate voltage Veg +35 V
Bulk to P terminal voitage Vgp +35 V
Drain, source current o ls 100 mA
Power disipation Py 600 mw,
800 mwW

Storage temperature L —55°C to 150 °C
Operating temperature Ta 0°Cto 70°C
* for ceramic package
PIN CONNECTIONS SCHEMATIC DIAGRAM

)] G2 & G4 G5 B(V+)

el %o A 1 17 T
&2 3f
Gz( 3 12 152 1 ) ] b ]
G;t A 1" 353 ) P 4;.0
6,5 fofs. =
6ss 1 B3 2 o T
N sf8(w)
53 [ —
o T
& L




MMP 116

STATIC ELECTRICAL CHARACTERISTICS T,=25C

VALUES

PARAMETER TEST CONDITIONS UNIT
min. | typ. max.

V:  Threshold voltage lp=—10 pA, Vgg = Vpg=0V -1.5 -4 Vv
BVps Drain-source breakdown voltage Ip=—50uA, Vggs=Vgg=0V | —-30 \
BVgp Source-drain breakdown voltage Is=—10 pA, Vgp =0V —-30 \
BVgg Gate-bulk breakdown voltage Ig=—10 pA, —-30 \
BVpg P terminal-bulk breakdown voltage lp=—10 uA, Vgg=0V —-30 Y
ron Drain-source on resistance Is=—1mA, Vpg=0V 125 [0}

Vgp=—30V

'S =—1mA, VDB =-10V,

VGD =-20V 200 0

Is=—1mA, Vpg= —20 V

VGD =-10V 650 [¢]
Iscorp Source off leakage current Vgp=—-20V, Vgp=0V -5 nA
loiorr Drain off leakage current Vps=—20 V, Vgg=0 V= Vgg —25 nA
IG(ON] Gate on current VGB =-30 V., VPB =-30V -0.8 -34 mA
lgss Gate-channel leakage current Vgg=—20 V -5 nA

*Vpg =0V, Vpg = 0V, unless otherwise specified
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MMP 117

S5-CHANNEL ANALOG SWITCHES

GENERAL DESCRIPTION

The MMP 117 contains six enhancement-mode
P-channel MOS FETs designed to function as analog
switches. In the ON state each switch will conduct
current equally well in either direction, and in the OFF
state each switch will block voltages up to 20 "
peak-to-peak.

The switches are integrated on a silicon substrate
(body). The drains of five of the switches are inter-
nally connected to the source of the sixth switch.
This arrangement is intended for use of the device as
a Schannel first-level and one-channel second-level
multiplexer. Each of the six gates are provided with
an internal .pull-up” current which may be turned ON
or OFF by connecting the pdll-up control terminal (P)
to a negetive supply or. to the body (B) terminal.

FEATURES

® Drain-source ON resistance 100 ohms

® Maximum switched voltage +30V

® Maximum voltage in each terminal to, substrate
\

® All inputs protected

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Vgs
Bulk to drain voltage Vepo
Drain to source voltage Vos
Bulk to gate voltage Vg
Bulk to P terminal voltage

Drain, source current o Is
Power disipation Py
Storage temperature Tseg

Operating temperature

-2t0 +30 +30 V
+30 V

+30 V

Y,

—55°C to 150 °C
0°Cto 70°C

* for ceramic package

PIN CONNECTIONS

SCHEMATIC DIAGRAM

G2 G3 G4 G5 ’ G'b B8(V+)

il

S1 o—

S2 o

i el

| B

S3 o—

SL o0—

S5 o—




MMP 117

STATIC ELECTRICAL CHARACTERISTICS (T,,,= 25°C)

PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. max.

V1  Threshold voltage lg=—-10 A, Vgg=Vpe=0V |-15 -4 Y
BVps Drain-source breakdown voltage Ip=—-50 pA, Vgs=Vgg=0V |—-30 \
BVgp Source-drain breakdown voltage ls=—10 pA,Vgp =0V —-30 \"
BVgg Gate-bulk breakdown voltage Ig=—10 A, —-30 Y
BVpg P terminal-bulk breakdown voltage lp=—10pA Vgg=0V —30 Vv
ron Drain-source on resistance Is=—1mA, Vgg=0V 125 0

VGD =-30V

|S= —1mA, VDB = —10 V.

VGD =-20V 200 [¢]

'S =-1 ITIA. ‘VDB= -20V

Vep=-10V 650 Q0
lsiorr Source off leakage current Vgp=—-20V,Vgp=0V -5 nA -
loworr Drain off leakage current Vps=—20 V, Vgs=0 V=Vg —-25 nA
lsonn Gate on current Vgg=—30V,Vpg=—-30V -0.8 —-34 mA
less Gate-channel leakage current Vgg=—20V -5 nA

* Vpg =0V, Vpg = 0 V,.unless otherwise specified
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MMP 119

3x2-CHANNEL ANALOG SWITCHES

GENERAL DESCRIPTION

The MMP 118 contains six enhancement-mode
P-channel MOS FETs designed to function as analog
switches. In the ON state each switch will conduct
current equally well in either direction, and in the OFF
state each switch will block voltage up to 30 V peak-
to-peak. The switches are integrated onto a silicon
substrate (body) and are internally connected into
two groups of three switches per group. This arran-
gement facilitates the switching or multiplexing of
differential analog signals. Each group has a common
drain terminal (D, and D,) which will function equally
well as a common source. Each gate terminal (G)
controls a pair of switches and is provided with a
normally-OFF ,pull-up* MOS FET which may be tur-
ned ON to provide a current source to the gate-dri-
ving circuit. The pull-ups are turned ON or OFF by
connecting the ,P" terminal to a negative supply or
to the ,.B” terminal respectively.

FEATURES

® Drain-source ON resistance 100 ohms

® Maximum switched voltage +30V

® Maximum voltage in each terminal to, substrate
-30V

® All inputs protected

APPLICATIONS

® Switching analog signals such as differential inputs
® Multiplexing

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Vgs +30 V
Bulk to drain voltage Veo +30 V
Drain to source voltage Vps 30 V
Bulk to gate voltage Vas +35 V
Bulk to P terminal voltage Vep +35 V
Drain, source current b ls 100 mA
Power disipation Pqy 600 mW,
800 mwW
Storage temperature Tstg —55°C to 150 °C
Operating temperature Ta 0°Cto 70°C
* for ceramic package
PIN CONNECTIONS SCHEMATIC DIAGRAM
G1 G3 GS B(V+)
» 4 [
p o—s . .
ol ws ELL—‘ L
P2 13[s3 L '_f- ] ‘_ni =
Q3 12sg S1 o— I[ 001
60« n[Jss
555 5 ofse S3 o— —
I8 a 3 sz S5 0 T_
0,7 sInc U-I |
S$2 o— 1 -0 02
L
.e T




MMP 119

STATIC ELECTRICAL CHARACTERISTICS T,=-25C

PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. max.

Vy  Threshold voltage lp=-—10 uA, Vgg = Vp= 0V -1.5 -4 Vv
BVps Drain-source breakdown voltage lp=-560 pA, Vgs=Vgg=0V |—-30 \Y
BVgp Source-drain breakdown voltage Is=—10 pA, Vgp=0V —30 Vv
BVgg Gate-bulk breakdown voltage Ig= =10 uA, —30 Y
BVpg P terminal-bulk breakdown voltage lp=—10 uA, Vgg=0V —-30 \
ron Drain-source on resistance Is=—1mA, Vpg=0V 1258 Q

VGD =-30V

lS = —1mA. VDB =-10 V.

Vgp=—-20V 200 0

Is=—1mA, Vpg= —20 V

VGD =—-10V 650 0
lsorp Source off leakage current Vsp=—20V,Vgp=0V -5 nA
loorp Drain off leakage current Vps=—20 V, Vgs=0 V= Vgg -a5 nA
lcionn  Gate on current Veg=—30V, Vpg=-30V —-08 -34 mA
Igss Gate-channel leakage current Vgg=—-20V -5 nA

*Vpg =0V, Vpg = 0V, unless otherwise specified
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MMP 1 28

2x2-CHANNEL ANALOG SWITCH

GENERAL DESCRIPTION

The MMP 122 contains four enhancement-mode

P-channel MOS FETs designed to function as analog
switches. In the ON state each switch will conduct
current equally well in either direction, and in the OFF
state each switch will block voltages up to 30 V

peak-to-peak. The switches are integrated onto a si- °

licon substrate (body) and are internally connected
into two groups of two switches per group. This ar-
rangement facilitates the switching or multiplexing
of differential analog signals. Each group has a com-
mon drain terminal (D, and Dp) which will function
equally well as a common source. Each gate terminal
(G) controls a pair of switches and is provided with a
normally-OFF “pull-up” MOS FET which may be tur-
ned ON to provide a current source to a gate-driving
circuit. The pull-ups are turned ON or OFF by con-
necting the “P” terminal to a negative supply or to
the “B” terminal respectively.

FEATURES

@, Drain-source ON resistance 100 ohms

@ Maximum switched voltage £30V

® Masir{\/um voltage in each terminal to, substrate

® All inputs protected

APPLICATIONS

® Switching analog signals such as differential inpuls
® Multiplexing

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Ves
Bulk to drain voltage Vep
Drain to source voltage Vos
Bulk to gate voltage Veg
Bulk to P terminal voltage Vgp
Drain, source current Ip. Is
Power disipation Pq
Storage temperature Tseg
Operating temperature Ta

—55°C to 150 °C
0°Cto 70°C

.

* for ceramic package

CONNECTION DIAGHAM

1 w30,
[d 1 13 <] m N
Gzt 3 2[Js3
N+ n sz
Gds ol
N6 ] o}
N7 s[JB(ve)

SCHEMATIC DIAGRAM

G1 ?2
- p—oB(Vs)

. i T
= -

S2e

3 o0—--—




MMP 122

STATIC ELECTRICAL CHARACTERISTICS T,=25C

PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. max.

Vr  Threshold voltage Ip=—-10pA, Vgg=Vpe=0V |—-15 -4 \Y
BVps Drain-source breakdown voltage lp=—50 A Vgs=Vgg =0V |—-30 \"
BVgp Source-drain breakdown voltage ls=—10 pA, Vgp =0V -30 \
BVgg Gate-bulk breakdown voltage Ig= —10 pA, -30 \Y
BVpg P terminal-bulk breakdown voltage Ipb=—10pA Vgg=0V —-30 \
ron Drain-source on resistance Is=—1mA,Vpg=0V 125 (4}

VGD =-30V

|s = —1ﬂ'lA. VDB = -10 V.

Vgp=—-20V 200 o]

|s = —1mA. VDB= -20V

Vep=—-10V 650 0
lsorn Source off leakage current Vgp=—20V,Vgp=0V -5 nA
lowrn Drain off leakage current Vps=—20 V, Vgs=0 V=Vg —-a5 nA
lsion Gate on current Veg=—30V,Vpg=—-30V —-0.8 -34 mA
lgss Gate-chiannel leakage current Vgg=—20V -5 nA

*Vpg = 0V, Vpg = OV, unless otherwise specified
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MMP 1249

a4-CHANNEL ANALOG SWITCH

GENERAL DESCRIPTION

The MMP 124 contains four enhancement-mode
P-channel MOS FETs designed to function as ana-
log switches. In the ON state each switch will con-
duct current equally well in either direction, and in
the OFF state each switch will block voltages up to
30 V peak-to-peak. The switches are integrated on
a silicon substrate (body). The switches have a
common drain terminal (D) which will function equ-
ally well as a common source. In the same manner,
the source terminals (S) will function equally well as
drains. Each gate (G) is provided with a normally-
OFF .pull-up* MOS FET which may be turned ON to
provide a current source to a gate-driving circuit.
The pull-ups are turned ON or OFF by connecting
the ,P" terminal to a negative supply or to the ,B”
terminal respectively.

FEATURES

® Drain-source ON resistance 100 (s

® Maximum switched voltage + 30 V

® Maximum voltage in each terminal to substrate
-30V

® All inputs protected

APPLICATIONS

® ‘Switching analog signals
® Multiplexing

ABSOLUTE MAXIMUM RATINGS

Bulk to source voltage Vgs +30V
Bulk to drain voltage Vap +30V
Drain to source voltage Vps +30V
Bulk to gate voltage Vgg +35V
Bulk to P terminal voltage Vgp +35V
Drain, source current o Is 100 mA
Power disipation Py 600 mW
800 mWwst
Storage temperature Tatg —55°C to 150°C
Operating temperature T, 0°C to 70°C
5+ for ceramic packaae
PIN CONNECTIONS SCHEMATIC DIAGRAM
G1 G2 G3 G
? ) 9 4
[ > 4 - T I oB W)

o od = PEL 1""—J 1"é

S1 o— T‘ oD

S2 o~

53 O

‘e |




MMP 1249

STATIC ELECTRICAL CHARACTERISTICS ,=25C

VALUES

PARAMETER TEST CONDITIONS UNIT
min. | typ. max.

V1 Threshold voltage Ip=—10 pA, Vgg = Vp=0V -1.5 -4 Vv
BVps Drain-source breakdown voltage Ip=-560 A, Vggs=Vgg=0V | -30 \
BVgp Source-drain breakdown voltage Is=—10 pA, Vgp =0V —-30 Vv
BVgg Gate-bulk breakdown voltage Ig=—10 pA, —-30 Vv
BVpg P terminal-bulk breakdown voltage lp=—10 pA, Vgg=0V —-30 Vv
ron Drain-source on resistance Ig=—=1mA, Vpg=0V 125 (4}

Vgp=-—-30V

IS = —’ImA. VDB =-10 V.

VGD =-20V 200 Q0

|s = —'lmA. VDB= -20V

Vgp=-10V 650 0
Isiorr Source off leakage current Vgp=—-20V,Vgp=0V -5 nA
ID(OFF) Drain off Ieakage current VDS =-20V, VGS =0 V= VSB —-25 nA
lgon Gate on current Vegg=—30V,Vpg=—-30V -08 —-34 mA
lgss Gate-channel leakage current Vgg=-—20V -5 nA

*Vpg =0V, Vpg = 0V, unless otherwise specified
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MMP 131
1000: 1 STATIC FREGQUENCY DIVIDER
GENERAL DESCRIPTION FEATURES
The MMP 131 types are. 1000:1 static frequency ® One supply voltage only (max Vpp = —20 V)

dividers integrated circuits fabricated In standard
PMOS aluminium-gate technology. The circuit con-
tains 11 Master-Slave Flip-Flops and a preseting lo-
gic. The first 10 Flip-Flops are dividing the frequency
anld the 11th is for the generation of the output
pulse.

The circuit is available either with the preset inter-
nally connected or with external preset. The MMP
131 types are supplied in 4-lead (TO-72) or 8 — lead
(TO-99) metal case and B-lead dual-in-line plastic
package (MP-48)

® Low power consumption
® Maximum input signal frequency 25 kHz

APPLICATIONS

® Frequency divider
® Relays
@ Switches with time delay

ABSOLUTE MAXIMUM RATINGS

Voo Supply voltage —24t0 +03 V
V, Voltage between any pin and ground —-24to0 +03 V
lo Output current —2mA
Ta Operating temperature Oto 70 °C
Tetg Storage temperature —33to +125 °C
PIN CONNECTIONS
w 8 INC
R Oz me 70N
1318
w3 s [ TINC
ar [« s ono
BLOCK DIAGRAM
N o— PRESET FREQUENCY D Q
R o LOGIC DIVIDER
[}




MMP 131

STATIC ELECTRICAL CHARACTERISTICS

(Ta = 25°C, unless otherwise specified)

CONDITIONS VALUES

PARAMETER Voo = —19 V o . UNIT
Vpp Supply voltage -0 -18 Vv
lop  Supply current —4 \Y)
Vi4  Input high voltage -2 \Y
V).  Input low voltage . -12 Vv
R, Input resistance 10 MQ
Von  Output high voltage lg=—1mA -7 Y
VgL Output low voltage -15 Y
lon  Output drive current R =10k -1 mA
lo  Output sink current R =10 k0 -10 MA

DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C, unless otherwise specified)
CONDITIONS VALUES
PARAMETER Vpp=—-19V min. l max. uNIT

Input signal
f) Input signal frequency o 25 kHz
twi Low voltage pulse width 10 us
twH High voltage pulse width 15 us
ttae ttiw Input rise and fall times 2 us
Output signal
twH High voltage pulse width 5 us
tpLH Propagation delay time 15 us
trLH Output rise times 5 us
tTHL Output fall time 10 us
Preset signal
twL Low voltage pulse width 10 us
tmu triw Preset rise and fall times 2 us

TIMING DIAGRAM

QUTPUT

1001




incirelclielcireliveia

MMP 156

256-BIT DYNAMIC SHIFT REGISTER

GENERAL DESCRIPTION

The MMP 156 contains one 256-bit shift register
with one serial input and one serial output. It dissipa-
tes very little power and uses a one-phase external
clock. The device has a low impedance push-pull out-
put buffer which, when appropriately biased is capa-
ble of interfacing direct with MQOS, DTL, TTL and ot-
her loads. ) o

The buffer supply terminal P, is a separate supply
which determines the output LOW signal only. This
provides an output level that is independent of both
the amplitude and width of the clock pulse. The MMP
156 is a MOS standard aluminium gate technology,
available in 14 lead’dual-in-line package.

FEATURES

® Single clock signal
® 1 MHz operation guaranteed
® Low power consumption

ABSOLUTE MAXIMUM RATINGS

Voltages on all data inputs, clock inputs and supply terminals

with reference to Pg
Power dissipation
Operating temperature
Storage temperature

ptOt

Tst.g

-30to+0.3 V
500 mwW

Oto 70 °C
-33to 125 °C

PIN CONNECTIONS

BLOCK DIAGRAM

of

gl

e

1 256 bit
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MMP 156

STATIC ELECTRICAL CHARACTERISTICS

(Vp1 = —26 to —28 V, Vpp = =12 to —14 V, Ty = 25°C, Py = graunded, standard load of 20 k{ in parallel
with 50 pF to Pg)

PARAMETER TEST CONDITIONS — VA;EES — UNIT
Vp, Supply voltages —?g —%g —?g ¥
Vv — _ —

V,Z,Hpe Clock pulse high voltage -2 +0,3 \
VgL Clock pulse low voltage -8 -12 -9 \
Vi Input high voltage -2 +0.3 Y
VL Input low voltage —28 -12 -8 Vv
Vg Output high voltage -05 0 Vv
Vg, Output low voltage -14 -10 \
Rgn Output high resistance 500 QO
Rg. Output low resistance 500 QO
—1p, Power supply current 10 mA

NOTES: 1. The output buffer power supply current Ipo is almost entirely dependent on the external load.
2. The active level voltage is the low voltage féavel.

DINAMIC ELECTRICAL CHARACTERISTICS

Ta=25°C
) VALUES
PARAMETER TEST CONDITIONS _ LU UNIT
min. typ. max.
fs  Clock rate
MMP 156 0,01 1 MHz
MMP 156-1 0.01 08 MHz
tp. Clock pulse width
MMP 156 05 50 us
MMP 156-1 0,6 50 us
t.g Clock pulse rise time 100 ns
tip Clock pulse fall time 100 ns
t, Data lead time 100 Vi
t, Data hold time 100 ny
tT’D Output rise and fall time 150 ne
fO
ta Delay time 400 ns
) ' o
TIMING DIAGRAM =
0_1 2156
®
=10 =4
.2 -
o:
IN
-)0 -
_u—
A B
0-
out
-
T e g |
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MMP 190

DIGITAL MULTIMETER LOGIC

GENERAL DESCRIPTION

MMP 190 is a digital multimeter logic integrated cir-
cuit fabricated in PMOS enhancement-depletion
aluminium gate technology. The circuit consists of 2
internal oscilators (one for multiplexing, one for
counting), 8 4 decades BCD counter, an output mul-
tiplexer which can drive a LED or LCD 3 3/4 digit dis-
play and an autoranging and dual-slope A/D conver-
sion control logic.

MMP 190 is supplied in 28-lead dual-in-line plastic
packages.

FEATURES

® 3 3/4 digit digital multimeter logic (max. 5389.9)
® autoranging

® multiplexed BCD output

® dual-slope integration

@ overrange indicated (blinking)

® low-power dissipation

® CMOS compatibility

APPLICATIONS

@ digital multimeter
® decade counter

ABSOLUTE MAXIMUM RATINGS

V Su voltage -20to +03 V
V,D ° Voﬂg;e bet\geen any pin and ground -20 to +0-:13 mX
b e oumenty© 03V Vee SOV 0w 47
stg Storage temperature -65 to +125 °C
PIN CONNECTIONS
Vss (0
DF [J2
a8
(R
F2s
B1
B3
B2
F
BO
[ 3
F3 e
S’ L N3
S
PIN (SYMBOL PIN FUNCTION PIN |SYMBOL PIN FUNCTION
1 Vss Supply voltage 15 S Dual-slope control output
2 DF LCD frequency output 16 Sa4 N
3 CL External clock input 17 Voo Supply voltage
4 CR Counting clock input 18 ‘K Analog input
5 Fog Range select input 19 P Polarity output
6 B, Measuring range output 20 Gp BCD output
7 B; " 21 Q¢ "
8 B, N 22 Qg "
=] F, Range select input 23 Ga N
10 Bo Measuring range output 24 D, Digit selection output
1 B, " 25 D; "
12 F3 Range select input 26 D, N
13 S, Dual-slope control output 27 D, N
14 Sj " 28 M Scan oscilator input
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MMP 180

STATIC ELECTRICAL CHARACTERISTICS

(T, = 25°C, unless otherwise specified)

VALUES
PARAMETER TEST CONDITIONS UNIT
MIN. MAX.
Vop  Supply voltage reference 0 0 Vv
Vgs  Supply voltage Vpp=0V 8 14 \
Vi K input low voltage Vpp=0V 0 Vgs—7 \
fny = 30 kHz
ViH K input high voltage Vpp=0V Vgs—2 Vss \
fn = 30 kHz
Vi Input low voltage Vpp=0V o Vgs—7 v
(except K input) fny = 30 kHz .
Vi Input high voltage Vpp=0V Vgs—0.5 Vss "
(except K input) fn = 30 kHz
Voo Output low voltage lg =25 uA 0 1 Y
(Qa. Gg. G¢, Gp. D4,
Dg. Da. D4. P Outpl_JtS) B .
Von Output high voltage lg=—200 A Vgs—1 Vss v
(Qa Qg Q¢ Gp, Dy,
D,. D3, D4, P outputs)
VoL  Output low voltage lg = 50pA 0 1 \%
(Bo. B1. Bg. 8384. S1.
Sg. Sa, 84 outputs)
Vou Output high voltage lg = —200 pA Vgs— 1 Vsgs \
(BD B1. 82. Bg. B4. S1.
Sa. 83. S4(0Utputsl
Voo DF output low voltage lo =50 pA 0 1 Y
Vou  DF output high voltage lo=—50 pA Vgs—1 Vss Vv
Py Power dissipation Vpp—Vss= 12 V 70 mwW
open outputs
DYNAMIC ELECTRICAL CHARACTERISTICS
(Ta = 25°C, unless atherwise specified)
VALUES
PARAMETER TEST CONDITIONS UNIT
MIN. MAX.
ty Defay time between C, = 200 pF i 4 us
K input and S outputs R, = 10 Mohm
fn Counter oscilator frequency Vpp—Vss=—12 V 0] - 100 kHz
Faw  Counting frequency stability Vgs= 1241V +3 %/V
Fnm  Counting frequency stability Vgs = 12V +0.8 %/°C
To=0to 70°C
fa Muttiplexing frequency Vgs=12V 0 800 Hz
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MMP 190

MODES OF OPERATION

\pp=0V(-12v)
p
L
(R COUNTER
E"—_ oor OSCILLATOR
R,~5000.
v =12viov)

* Input CL open

/\/\T[ (2~0.1pF

=0V(-12V)
EXTERNAL Yoop
cLocK 3 A
GENERATOR wu
R COUNTER
OSCILLATOR
b

)

* Input CR connected to Vgg

MULTIPLEX

VogrOVI-12V)
o .

OSCILLATOR }— l l l ‘

~4L00Hz

l

EXTERNAL
CLOCK GENERATOR|

Vg5=12V(0V)

Vo =0V (42V)

I

MULTIPLEX

To ring counter

OSCILLATOR |—* w

* Only for testing purposes and R, O

Vs =12V(0V)
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MMP 190

FUNCTIONAL DESCRIPTION

GENERAL

The circuit comprises the logic functions for a digital muitimeter, on the basis of dual-slope method, with
automatic range switching. By means of four measuring-range outputs, small units with 3 3/4 digits and
four measuring ranges can be realized without additional external components for the range selection. By
switching the logic range, up to eight different measuring ranges can be switched automatically; however,
decoding of these ranges must be done externally.
The maximum display is 6000. 6000 steps mean a relatively small analog circuit requirement, however,
that permit the measuring of voltages between 100 uA and 600 V in four measuring ranges. When the
highest measuring range is exceeded, the value 6000 is displayed. Through an additional blinking circuit,
which does not require an additional connection pin, the user 15 made aware of the measuring range being

exceeded.

FUNCTION

The block diagram shows a simple unit with four automatically selected measuring ranges. The external
analog portion consists of anly the analog amplifiers, reterence voltage source, and the analog switches for
the measuring phase and range switching.

BLOCK DIAGRAM

+ 5.4

DISPLAY

INTERFACE

D1¢ D29 039,045

0470Qp% Gcy Op)

MOS-LSI

)
| g

e

OSCILLATOR

.-Q‘“-—LSH'-B - éf q

10Hz -100KHz -

r &x4BIT MEMORY

OSCILLATOR _J
1Hz - 0KHz T BCD  COUNTER

MULTIPLEXER

iliBliimiliii

lsoo 5000

AUTORANGING

K ANALOG CONTROL LOGIC
=gy
TN I | boL
' UREF MEASURING  RANGE
! le—1{ .5000V 5000 Kn
{7000 10000/0 X 7000 5.000v 5000 Ka
DUAL SLOPE 5000V 5000Ka.
AMD CONVERTER 5000V 5000Ka

;L INPUTS J\
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MMP 190

The sequence control and generation of the value measured is done by the MMP 190. The main portion of the
circuit is made up of a four decade BCD counter which is driven by a counting oscillator contained on the
chip, together with an externally connected RC-circuit. The counting oscillator may be replaced by con-
necting a clock generator. At particular periods of timing, the contents of the counter is transferred into
the 4 x 4-bit memory by means of a strabe pulse derived from the K-input.

The information contained in the memory is transfered by means of a multiplexer in a bit-parallel mode to
outputs @, through Qp, whereby outputs D, through D, indicate the just transferred decimal place
(@a = LSB, Qp = MSB; D, = units digit, D, = thousands digit, active condition = high levell. To ensure
reliable driving of the memories in the display interface, e.g. liquid crystal display, the correct BCD-infor-
mation is maintained at the G outputs until after the end of the active condition of the D-outputs. The indi-
cation of the decimal position occcurs in the sequence 1-3-2-4, to avoid flickering when the display units
are driven directly. .

For the generation of scan-frequency for the multiplexer a second oscillator has been provided on the
MMP 180. Replacement by an external clock generator is possible but should be used only for testing pur-
poses. The display frequency DF of about 50 Hz required by liquid crystal displays is also derived fram the
multiplex oscillator.

MEASURING-SEQUENCE

The measuring sequence is also controlled by the BCD-counter, via measuring-phase outputs S, through
S, (compare timing diagram and principle circuit diagram).

EXTERNAL
ANALOG
CIRCUIT

TIMING DIAGRAM

ﬁ

| , f |
Sepb— t T T 1 \
(ST ! L

PHASE |,
INTEGRATION OF THE MEASURING VOLTAGE

The measuring cycle starts at counter position 7000; at this point output S, becomes high, whereby the
input voltage is switched to the integrator until counter position 0000 has been reached.

At the moment when the counter jumps from 8999 to 0000, the signal level of the comparator (input k) is
stored. At this moment phase |l is started.
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MMP 190

PHASE ||,
INTEGRATION OF REFERENCE VOLTAGE

Depending on the condition of the comparator, only S, or S, is activated whereby the reference voltage is
switched to the integrator with a polarity opposite to the previously applied input voltage. With this refe-
rence voltage the integrator is reduced until the sensitivity threshold of the comparator has been rea-
ched and the signal condition at the input K changes. This change of signal activates Sz The number of
counting pulses between counter position 0000 and X is proportional to the measuring voltage. Through
the low-high transition of Sy the counter contents is loaded into the display memory; at this point of time
phase lll is started.

PHASE Ili,
ZERO REGULATION

In this process the input of the AD-converter is set to zero and the resulting error voltage is stored in ca-
pacitor Cg. An error voltage is compensated by a feedback loop. The duration of phase | is determined by
the counter frequency and the fixed number of 3000 counting steps. For a 30 KHz counting frequency,
phase | lasts exactly 100 ms. The longer the integration time, the better the suppression of noise
voltages superimposed on the measuring signal. If the duration of the noise voltage period is contained in
the integration time as an even number, this noise is suppressed completely. As noise voltages can be ex-
pected to occur especially at line frequency, 100 ms integration time constitute a favourable compromise
between integration time and naise voltage suppression. The duration of phase |l is determined by the level
of the measuring voltage. If the measuring voltage is too large, the integrator cannot be discharged during
the 6000 counting steps available as a maximum; consequently, at step 6000 phase Il is initiated Hence.
the integrator will have assumed the correct starting position at the begining of phase | which follows

For excessive measuring voltages the display is therefore 6000. In order to bring the incorrectness of
this display to the user’s attention, the pseudo-decade HHHH is made active at the outputs, synchro-
nously to signal S,; thereby a blinking effect of approx. 3 Hz is obtained.

AUTOMATIC RANGE SWITCHING

The measuring range is changed whenever the measuring result has been > 5500 or < 500. For n 3> 5500
the range counter (3 bit up/down counter) is stepped by one count, for n < 500 stepped down by 6ne, whe-
reby the counter is blocked on the lowest or highest digit position, respectively. The range selection cen be
controlled through control inputs F,, Fag and Fj.

TRUTH TABLE nr|as]a2]a1|F1F2dF3]BolR1 [B2]B3]BA
olciLic|c|L[C|n
TRRCRRNEE
2|L|H|L]L| L]t H
3[C|A[A[L[L|L H
ACNIRNRNEE H|H
S/HIL|R|L[L[L H[H
6[H{H[L]L]L]L H[H
7IH|H[H[L[L|L H[H
o[L[L|L[H[C[L] [H .
MIC|C|H|R| | L] [H
2[L{A[L[H[L[L H
BIL[A[H[H[L|L H
WHIL|IL|H[L[L H
1S[H|L[H|H[L]| L H
B|H[A[L[A[L|L H
7[H|R[H[A[L|L H
2{a3azlar[x [H[L[x]a1] x |azla3
30[H|H[R[L|L[R H[R
A[H[H[H[H|L|R H
[ u[H[H]x|H[H]x[H]x]|H]H
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MMP 190

When the control inputs F,, Fog and F; are in a low condition, the counter can move within the lower 5
positions up or down. Should it be in a higher position, it can step only downward until the “free zone™ has
been reached; the decoder produces correct values also for counter positions outsside the “free zone”

so that the system adjusts itself.

By an H-signal at input F, the correlation between the counter position and decoder output can be chan-
ged. Thereby it is made possible to perform range setting for the voltage and resistance ranges and the
control of the decimal point in a simple unit with four measuring ranges without external decoding. Input
F3 is used to set the counter to the highest level. The highest measuring range is activated and maintained
as long as F; is kept at a high level. For example, thereby the range 500.0V is activated, which is an advan-
tage for quick overview-measurements.

A high level at input Foc has the effect that the outputs of the ranae counter are directly transferred ta
the outputs 8 different ranges are then available which must be decoded by external means. In the case ot
Fag = H, the “frea zone” of the counter is expanded to the full counting range; the prevention of “running
wild” 1s maintained. :

THE TRUTH TABLE FOR SETTING THE MEASURING RANGES
SHOULD BE UNDERSTOOD AS FOLLOWS:

The range outputs B,..B, are intended to directly drive the five possible decimal places of a 4 decade dis-
play. Simple units with 4 measuring ranges have been taken into consideration. For example, in the case of
voltages the measuring ranges with F, = low are:

Bo .5000 V
B, 5.000 V
B, 50.00 V
Bj 5000V

The total measuring range therefore comprises 0.1 mV through 599.9 V. For resistance measuring, ho-
wever, F, must be high:

B, 5.000 kohm
B, 50.00 kohm
Bs 500.0 kohm
Ba 5000. kohm

The total measuring therefore comprises 1 ohm through 5.999 Mohm. Hence, using control input F,, a
choice of one of the two groups is basically possible. . -
The range outputs are also intended to directly drive the appropriate four selection relays without additio-
nal ‘logic gating. When the automatic range selection (e.g. after turn-on) has not yet found the correct range,
some measunrg range expected to be shown anyway. This side-condition is considered in the truth table
of vectors 0..17. o

It should be noted, however, that @,, G, and Q3 in the truth table are internal outputs of the built-in up-
down counter. It is also possible to select one of 5 measuring ranges automatically. To do this, the 4th and
the Sth measuring ranges are separated by external gating at F, = low (whereby MB, = Bj; B, and MBs =
B,4). MB, is measuring range 4, MBs is measuring range 5.

Fos = high causes an extension of all eight possible measuring ranges. The ran?e selected appears at out-
puts B, (=@,), B; (=Q,), and B, (=Q3) dual-coded. Hence, vectors 20..27 of the truth table are fixed.
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MMP 311

5-STAGE STATIC SHIFT REGISTER

SYNCHRONOUS PARALLEL OR SERIAL
INPUT /PARALLEL OUTPUT

GENERAL DESCRIPTION

MMP 311 contains one 5-stage shift register
synchronous parallel or serial input/parallel output,
having two external clocks, a single serial data input,
a parallel control input and individual parallel inputs
to each register stage.

Each register stage is a quasi-static D-type master-
slave flip-flop. When @1 is static on “HIGH" and @2
is “LOW" each stage becomes a static memory cell,
and the logic level present at each data input |; is im-
mediately transferred to the data output O, When
the two external clocks are applied, and the paraliel
control input, I, is "HIGH" data is _serially shifted int
the S-stage register, from I to O When |, - @2 =
“LOW" and @1 = “HIGH" J’ata is jammed into the
5-stage register and remains unaffected as long as
@1 is “HIGH". Data is serially shifted with the nega-
tive transition of the @1 clock line.

ABSOLUTE MAXIMUM RATINGS

Vpp Supply voltage

Vo Clock input voltage

V; Data input voltage

Top Operating temperature
Tsr Storage temperature

-31..03
-31..03
—25..+0.3
0..70
—56..+85

< <<

RECOMANDED OPERATING CONDITIONS

Vpp Supply voltage
V, Clock voltage

-13+05
—26 +2

PIN CONNECTIONS
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MMP 311

STATIC ELECTRICAL CHARACTERISTICS *

PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. | max.
Iy data input quiescent current V,=-25V 10 uA
a1 clock input quiescent current v,=-31V 50 pA
lige  clock input quiescent current vV, =-31V 1 mA
VgL  output low voltage Vu=—-2V -10 \Y
Vps-9V
R.=100K
Vgy  Output high voltage Viwz—-2V -1 \Y
Vp=-9V
VoL  output low voltage lo=1mA =5 \
V-2V
Vies-9Vv
Vou output high voltage lg=—1mA -3 \Y)
Viw=-2Vv
Vps-9Vv
DYNAMIC ELECTRICAL CHARACTERISTICS ¢
PARAMETER TEST CONDITIONS VALUES UNIT
min. | typ. | max.
t transition time 400 ns
tTT,l.] transition time 600 ns
f clock frequency 500 KHz
& input capacitance VgL = Vpp= 0V 4 pF
f=05..2 MHz
o (over recommended operating conditions)
SCHEMATIC DIAGRAM
Vm Yoo

n

[]]
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MMP 710

8 CHANNEL TOUCH CONTROL CIRCUIT
FOR TV PROGRAM SELECTION

GENERAL DESCRIPTION

The MMP 710 circuit is used as input circuit toget-
her with the MMP 714 decoder circuit for electronic
touch plate switching of 8 or 16 channels for TV pro-

ram selection.

he MMP 710 circuit contains a 3 bit counter in
p-channel high voltage technology. By any of the 8 in-
puts |4 to lgit can be fixed in each state (parallel ope-
ration). The serial operation is accomplished on the
H-L transitions of the clock pulse from the lg input
(clock impulses input). The binary coded output infor-
mation is obtained from the push-pull output stages.
When power-on, the counter is set on the 1 prefe-
rential state (HHH). In this basic operating mode the
IcL connection is tied to the Vpp potential and 04 to
t?\at of the background, Vgs ED 4 bit counter can be
obtained by interconnecting 2 MMP 710 circuits. In
this connection- 04 has a combined input-output
function. It controls by flip-flopping the operation of
the 2 connected circuits. The disconnection of one of
the 2 circuits is made by an internal connecting logic.

In this situation the I connection of the first circuit
is tied to the Vpp potential while that of the second
circuit is tied to the background. The 01 ... 04 out-
puts and the |g inputs of the 2 circuits are connected
together.

All inputs are provided with integrated protective
diodes.

The circuit is delivered in a 16 lead dual-in line plastic
package..

FEATURES

® Parallel and serial operation modes
® Preferencial output state at power-on

® Input protective diodes

ABSOLUTE MAXIMUM RATINGS

(Ta=0 to 70°0)

Voo Supply voltage relative to Vgg -31V to 0.3V
V, Input voltage relative to Vgg -25V to 0.3V
Ta Operating ambient temperature 0°C to 70°C
T Storage temperature -55°Cto 125°C

PIN CONNECTIONS

PIN NAMES

11 18 | PARALLEL INRUTS

SI_ | SERIAL INPUT

o1 04 | ouTPUTS

I | INTERNAL CONNECTING LOGIC CONTRAL
Vip | POWER SUPRY (27;,V)

Vs | GROUND
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BLOCK DIAGRAM

01 02 3 ]01.
sxo—L F | FR FF3—l_|: COMBNATIONAL
SET UP MATRIX IeL
NRENRRY!
I T |
ELECTRICAL CHARACTERISTICS
-Vpp =277}V, Ta=25°C)
VALUES
PARAMETER TEST CONDITION - UNIT
min max
—I,  Input leakage current -V, =25V 10 “A
—Vx Input high voltage 2 Vv
—V\_ Input low voltage 9 Y
—Vgn Output high voltage A= 100k v
Vo o= 1mA 3 v
—Vg, Outnut low voltage R =100k 10 v
Vo -lg=1mA 9 v
—I;  Supply current lg=0 i 23 mA
OUTPUT DATA
STATE OUTPUT DATA
0, [N 03 O4
1 H H H H
2 L H H H
3 H L H H
4 L L H H
5 H H L H
6 L H L H
7 H L L H
8 L L L H
9 H H: H L
10 L H H L
11 H L H L
12 L L H l
13 H H L L
14 L H L L
15 H L L L
16 L L L L




MMP 710

TYPICAL APPLICATIONS

Voo
Slo—p—— 1
11 o— 0
Jpo— 1 ouT!
Bo— 02 —o0uT2
[,0—
Igo—- MMP 0 03 —oOUT3
© lo—
523 L) —_o0UTA
8
. dVsg
- Voo IeL
1.8 ]
lbh— 0]
[110— 02
e mem |,
Iy, &— 0
Ig °__"__-
|,

\
@00

sio—— sr—-lch

Iy o——— o
Iyo————— 1 ooum
| P —
13 102 ooum
g MMP 710
Iy (03 oo
lgo———
I O
——

1%

3 BITS (OUNTER

INPUT CONNECTING TO TOUCH PLATES

Voo

56M

2M ool 34 I‘lSnF :
[T

t)=60 200ps
pause width » 20ps
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MMP 711

1 OF 8 BINARY DECODER

GENERAL DESCRIPTION

The MMP 711 is a 1 of 8 binary decoder manufactu-
red in PMOS-AI gate high voltage technology.

MMP 711 together with MMP 710 can be used as
output circuit for TV switch channels (8 or 16 chan-
nels).

The binary input information from the 4 inputs is
transferred to the decoding matrix. In this basic ope-
ration mode the | connexion is tied to Vpp and I4 to
the background potential (VR}?J.

Assembling together two MMP 711 integrated cir-
cuits to form a 1 of 16 binary decoder needs with the
proper connection of the input Ig,.

In this case the input I of the first circuit (1..8) is
tied to Vpp and the input Ig of the second circuit
(S..16) to tRe background potential (Vgg).

The inputs |4...14 of both circuits are tieé together.

The MMP '} 1 is supplied in a 16 lead dual in line
plastic package.

FEATURES

©® The outputs consist of open drain transistors.
® All inputs are protected against static charge.

ABSOLUTE MAXIMUM RATINGS

Vop Supply Voltage

V, Input Voltage

| DC Qutput Current

‘IOA Operating Ambient Temperature
Tsrg Storage Temperature

-31
-25 ..

55..

..+03 Vv

+03 V

+70 °C
+125 °C

PIN CONNECTIONS

BLOCK DIAGRAM

T

—oIq

Ll

12

B

13




MMP 711

ELECTRICAL CHARACTERISTICS

(-Vpp = 27f; V, Ta= 25°C) unless otherwise specified

. VALUES
PARAMETER TEST CONDITION - UNIT
min max
N Input High Voltage 2 v
-V Input Low Voltage 9 v
—Von Output High Voltage R, = 100K 05 Vv
—Vou -lo=3mA 2 Y
—lpp Vop Supply Current Ip=0 0.6 mA
AVooVor  gutput High Voltage Ta = 10.50°C 1 mv
ATa  Differential Drift R.= 100 K c
OUTPUT CONNECTING DECODER INPUT DATA
Used together with the MMP 710 for electronic
touch plate switching of programs for television re- STATE OUTPUT DATA
ceivers. I4 lo I3 Ig
1 H H H H
v 2 L H H H
po 3 H L H H
R ° 4 L L H H
5 5 = 5 H H L H
2 & = 6 L H L H
@m] a
o—+¢ 2
%2 o Do 8 7 H L L H
8 L L L H
s 9 H H H L
o—tp
0.
3 ° Pt 10 L H H L
11 H L H L
{ £
1 3 12 L L H L
! | bl 13 H H L L
! gg‘i i i E 14 L H L L
I 2= S 15 H L L L
16 L X L L L
TYPICAL APPLICATIONS
_Vw
I, | Voo o

from
MMP 710 ) 12

MMP 711 05

1of 8 Binary Decoder
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MMP 5002 MMP 5005 MMP 5007

4-DIGIT COUNTER/ DISPLAY DECODER

GENERAL DESCRIPTION

The MMP 5002/5/7 is an ion-implanted, P-channel
MOS, four-decade synchronous counter with latches,
multiplexing eircuits, and a read-only memory pro-
grammed for seven-segment outputs and BCD out-
puts. In addition many on-chip contral circuits provide
flexibility of use with a minimum of external compo-
nents.

The MMP 5002/5/7 provides a means of counting up
to 9999, transferring the count into latches without
interrupting the counting operation, and supplying
the latched information to the outputs one decade at
a time Scanning is controlled by the SCAN input
which increments a one-of-four counter on its nega-
tive edge, thereby scanning the latches from MSD
(M)ost Significant Digit) to LSD (Least Significant Di-
git).

Low-threshold voltages for input DTL/TTL compatibi-
lity are achieved through the ion-implantation
process. Enchancement mode devices as well as de-
ptetion-mode devices, are fabricated on the chip, al-
lowing it to operate from a single +5 V power supply.
Deppletion-mode technology also allows the entire
circuit to operate on less than 25 mW of power The

block diagram, shows all options available on the
MMP 5002/5/7 Other members of this family which
are different versions of this same chip are the MMP
5005 and MMP 5007. The MMP 5005 is supplied in
a 24-pin pakage and does not include the BCD out-
puts. The MMP 5007 is supplied in a 16-pin package.

FEATURES

® Single-supply operation or double-supply for higher
output drive

® Multiplexed seven-segment and/or BCD outputs

® TTL-compatible inputs )

® Four decades of synchronous counting

@ Minimum external component count

® Low power consumption

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Vgg
Vgg Supply Range
Operating Temperature Range

75V
OV Vg —132V
0°C Ty 75°C

PIN CONNECTIONS
MMP 5002

vee O 28[1%s Ves Vs
TRANSFER 2 100 DIGIT SELECT OUTPUT {LSOD) TRANSFER Q2 0 OIGIT SELECT OUTPUT (LSD)
ReseT 13 0! QIGIT SELECT OUTPUT RESETQ3 0 DIGIT SELECT OUTPUT
TOONT [« 102 QIGIT SELECT OUTPUT WONT [« 0 DIGIT SELECT OUTPUT
COUNT EXTEND (5 03 DIGIT SELECT OUTPUT(MSD)  couNT ExTEND]S 0 DIGIT SELECT OUTRUT (MSD)
GVERFLOW 6 A" SEG | oVERFLOW L] A SE5 )
DECIMAL PaINT IN 7 '8" SEG W ra v 17 B SEG
Erren Qe el o e ¢
BOARKING 09 D" SEG | (et BOANKING [ 9 D S& »wﬁ;&‘g"
SCAN INPUT [[]0 "€ SEG SCAN INPUT [0 € SEG
TRUE /COMPLEMENT [ "F" SEG TRUE /COMPLEMENT [Jn F SEG
B oUT (MsB) }'s" SEG quﬁ G SEG |
out 2 Jvo
B out 2! ] B0 OUT (LSB)

1030IGIT SELECT (MsO)
102 0IGIT SELECT [

0! oiGIT SeecT [

100 DIGIT SELECT (LSD)
TRANSFER [

ReSET

TOUNT

COUNT exremq
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MMP SO02 MMP 5005 MMP 5007

RECOMANDED OPERATING CONDITIONS

TEST VALUES
PARAMETER CONDITIONS : UNITS NOTES
min. typ. max.
Vss Supply voltage Vss—Vpo 4.5 5.0 7.5 \ 1.2
VGG SUDDIV voltage VGG—VDD -13.2 —-12 VDD \ 12
Fcy Count frequency dc 250 kHz

STATIC ELECTRICAL CHARACTERISTICS
(Vgg = +5 V £5%; Vgg = Vpp = 0 V; 0°CeT4€70°C unless otherwise noted)

PARAMETER VALUES UNITS NOTES
min. typ. max.
V. Input voltage, logic “0" (Low) Voo |[Voot0B| V
Viy Input voltage, logic “1" (High) Vss—1 Vgs |Vest0.3 \) 3
lss Supply current, Vgg 25 5.0 mA 4, Inputs open
lgg Supply current, Vgg 02 0.5 mA Vgg=—12V
Cin Input capacitance 3 10 pF Ta=25°C; f=1 MHz,
Vin= Ves
li. Input current, Count input 16 mA 5
logic “0” Scan input 16 mA 5
Decimal point input 1.0 uA
Other logic inputs 1.0 mA
lo. Output current, logic *0"* 0.5 mA 6, Vgg=—12V
lon Output current, logic “1" 0.5 mA 6, Vgg=—12V
VoL Output voltage, logic “0” Vppt0.2 \ 4
Von Output voltage, logic “1” Vgg—0.2 \ 4
DYNAMIC ELECTRICAL CHARACTERISTICS
(Vgg = +5V £5%:; Vgg = Vpp = O V; 0°GeT £70°C unless otherwise noted)
PARAMETER VALUES UNITS | NOTES
min. typ. max.
fo,—Count input frequency dc 250 kHz
fg—Scan input frequency dc 50 kHz
t;y, Reset to any output delay 15 us
tpw Logic “0O", Pulse width, Reset input 1.0
Count input 1.0 s
Scan input 100 a
Transfer input 25
tpy Logic “1" time, Count input 30 us
Scan input 100
tsp Scan to output disable time
Digit select outputs 15 us 7
All data outputs 15 ’ 7
tsg Scan to output enable time
Digit select outputs 15 us 8
All data outputs 15 8




MMP 5002 MMP 5005 MMP 5007

PARAMETER VALUES UNITS NOTES
v min. typ. max.
tce Count input to count extend delay 15 us 9
to1or0
tor Count input to overflow.delay (ON) 15 us 9
tror Reset input to overflow delay (OFF) 5 us
NOTES
1. VDD =0V

2. Vgs—Vgg no more than 20.7 V

3. Internal pull-up resistors (aprox. 10 K) are provided at all inputs other than Count input, Scan input, and
Decimal point input

4. Vg = —12 V £10%. Outputs open

5. Measurement made at V|, = Vpp + 0.4 V. This condition is sufficient to represent a logic O and hold off
or override the internal oscillators. Maximum current at V, = +0.4 V is 1.6 mA. 400 pA source current
at Vgs—1.0 V is sufficient to represent a logic “1” and hold off or override the internal oscillators.

6. Ig. measured at Vg = Vgg — 0.75 V (Direct driving base pnp emitter to Vgg)
lon measured at Vg = Vpp + 0.75 V (Direct driving base npn emitter to Vpp)

7. Delay measured from the negative edge of the SCAN input.

8. Delay measured from the rising edge of the SCAN input.

9. Delay measured from the negative edge of the COUNT input.

FUNCTIONAL DESCRIPTION
VQQ. Pin 1

Vg is the output gate drive voltage supply which is no greater than Vpp and no less than Vpp—13.2 V.
Higher output drive capability is realized when Vgg is maintained at the recommended level of Vpp—12 V.

TRANSFER, Pin 2

While TRANSFER is at logic O, data in the decade counters is continuously transferred to the latches. This
input may be left at O for a continuous transfer and display mode or may be driven high to subsequently

cause the latches to store the current counter contents. Storage occurs internally when TRANSFER is
taken to a 1 and the next negative edge of COUNT INPUT occurs. This allows asynchronous €OUNT .and
TRANSFER operation since the transfer is terminated internally prior to incrementing the counters. This
means that a COUNT negative edge must follow a TRANSFER command before a reset is applied to as-
sure transfer of valid data. An external reset command must be delayed at least one COUNT negative
edge following a transfer. External transfer should terminate at least 1 us prior to this COUNT negative
edge and RESET should occur no sooner than 1 us following that edge.

RESET, PIn3

The decade counters are reset to 0000 when RESET is at logic 0. The RESET input at logic O also forces
the scan counter to the MSD output and resets the OVERFLOW latch output to a logic 1. It maintains this
condition as long as a logic O is present at RESET and overrides all other associated inputs. As indicated
previously, the decade counters should not be reset until a transfer has been terminated.

Since the RESET input resets the scan counter to the MSD, the scan rate must be much faster than the
reset rate to allow the lesser significant digits to be enabled. Therefore, Fgcan Should be much greater
than four times {peser-

Ideally, the reset pulse should also be made narrow to prevent its duration from causing the MSD to be or
much longer than the other digits and thus appear to be brighter.

COUNT, Ping

The decade counters are synchronously incremented on the negative edge of the COUNT input. The inter-
nal oscillator on this input may be overridden by an external signal source or may be allowed to oscillate at
a trequency set by a single capacitor tied to this input from the Vgg or Vg supply. In systems with consi-
derable noise, better oscillator stability exists when the capacitor is tied to Vgg.




MMP 5002 MMP 5005 MMP 5007

COUNT EXTEND, pin5

COUNT EXTEND is a feature provided to enable MMP 5002s to be cascaded. Whenever the counter
state attains 9999 count,_the COUNT EXTEND output goes high. This output remains logical 1 only the
next negative transition of COUNT OCCURS or a RESET signal is applied.

OVERFLOW,Pin 6

OVERFLOW occurs on the 10,000th count input following a reset. It is normally high and, when activated,
goes low to indicate that the decade counters have gone from 9989 to 0000 without encountering a

reset. Once activated, the OVERFLOW latch will remain low until RESET is pulled low.

DECIMAL POINT IN, Pin 7

With DECIMAL POINT IN held high, the device employes leading zero blanking. This causes any leading ze-
ros in the display latches to be blanked when their DIGIT SELECT goes high. At the start of each MSD to

LSD scan, blanking of leading zeros occurs until the first non-zero number occurs in the display or DECI-
MAL POINT IN is clocked to a 0. Any number following will be displayed. Leading zero blanking does not af-

fect the BCD outputs or the LSD in the Display which is displayed even if zero.
Tehe LSD output resets the blanking circuitry to begin blanking zeros in the next scan cycle.

Leading zero blanking may be inhibited by wiring DECIMAL POINT IN to ground. The MMP 5007 does not
have a pin for DECIMAL POINT IN and therefore does not have leading zero blanking.

In the DECIMAL POINT RIGHT mode, even though the DECIMAL POINT IN is clocked, unblanking is dela-
yed until the following digit is enabled.

DECIMAL POINT LEFT OR RIGHT,Pin 8

Bringing this control to logic 1 allows the use of displays with the decimal point physically located on the
left side of the numeral.
Logic O on this input allows for a right-handed decimal paint.

BLANKING, Pin 9

The BLANKING input at logic O forces the 7-segment outputs to the off-state and the BCD to the equiva-

lent of the number zero. This condition is maintained on a dc basis as long as the BLANKING input is zero.
The DIGIT SELECT outputs continue to operate at the scan rate as described.

SCAN INPUT, Pin 10

The DIGIT SELECT COUNTER is incremented by a negative edge on the SCAN INPUT. During the time_the
SCAN INPUT is at O, the SEGMENT and DIGIT SELECT outputs are_forced off and the complement
outputs are forced to logic 1. The off level of the 7-segment and BCD outputs is determined by the state
of the TRUE/COMPLEMENT input. This remains until the SCAN INPUT returns to logic 1.

The DIGIT SELECT COUNTER is a one-of-four counter, scanning from MSD to LSD, enabling one quad
latch output at a time, and presenting a logic 1 to the corresponding DIGIT SELECT output.

The internal oscillator on this input may be overridden by an external signal source or may be allowed to
oscillate at a frequency set by a single capacitor tied tJ this input from the Vgg or Vpgp supply. In systems
with considerable noise better oscillator stability exists when the capacitor is tied to Vgg.

TRUE/COMPLEMENT, Pin 11

When this control is driven to O, inversion of both the BCD and 7-segment outputs occurs. Depending

upon the display used, combinations of the BLANKING input and TRUE/COMPLEMENT control can be
.chosen to give a lamp test.

BCD OUT, Pins 12 through 15

The BCD outputs are push-pull and are designed to drive directly to the base of common emitter transis-
tors.

Vpp: Pin 16

Vnn is the negative supply and is nomimally ground.

SEGMENT OUTPUTS, Pins 17 through 23

The SEGMENT OUTPUT buffers are identical to the BCD output buffers.




MMP 5002 MMP 5005 MMP 5007

DIGIT SELECT OUTPUTS, Pins 24 through 27

The DIGIT SELECT OUTPUTS are push-pull and go high during their appropriate times to accompliéh the
multiplexing of the digits.

Vgg is the positive supply voltage and is nominally maintained at 5 Vdc with respect to Vpgp.

BLOCK DIAGRAM

BCD_OUTPUT
7 S‘EGMENT OUTPUTS MSB 7 2LSB
. ) ' [
| rl el of c 8l A
17] 18] 19] 20| 2| 2| 12| 13] 1] 15
TRUE_11
comeﬁtﬁ——'l BUFFERS &  GATING || BUFFERs z, GATING |
7 SEGMENT & BCD ROM LEADING ZERD | BLANKING
<} ZERO SENSE | BLANKING 7 DECFAL
osciLator | MULTIPLEXER 1 controL  [], PONT W
y 74N AN /\ CIRCUITS DECIMAL
1 | POINT LEFT
OR RIGHT
DIGIT -SELECT 2.0 501
SCAN_ 10 COUNTER AND 200617
BUFFERS SELECT
DECODER
2 20 OUTPUTS
IMSD)
TRANSFER 2
of Atk [ atch | water | aten | coon exrad |6 ERFTw
OSCILLATOR ﬁ ﬂ ﬂ /T GVERFLOW
IR0 Id l
OUNT _ 4 ! CIRCUITS 5 o SNT
—L |
RESET _ 3

zal 16l 1‘

Vss Voo Vaa

291



Imtcrelcl et relen

COUNTER TIME - BASE CIRCUIT

GENERAL DESCRIPTION

The MMP 5008 is a highly versatile MOS oscillator
and divider chain manufactured in the depletion-load
ion implantation process and P-channel technology.
The 16-pin DIP package provides frequency division
ranges from 1 to 36 x 108. The circuit will operate
from any of three frequency sources: the internal os-
cillator with an external RC combination; the internal
oscillator with an external crytal; or with an external-
ly-applied TTL signal. Contral inputs provide additio-
nal versatility and allow the circuit to be used in a va-
rilet\:( of applications including instrumets, timers and
clocks.

The MMP 5009 consists basically of a series of
counters, selectable via an internal multiplexer. The
+10" counter output is used to generate an internal
clock signal for the 102 through 36 x 108 counter
stages, which are fully synchronous with each other.

With an input frequency of 1 MHz, the MMP 5009
provides the basic time periods necessary for most
frequency measuring instruments, ie., 1 ps through
100 seconds. One-minute, ten-minute, and one-hour
periods are also available using a 1 MHz input. Using
a 1/1.2 MHz input, the MMP 50089 can also provide a
50/60 Hz output for accurate generation of line fre-
quencies in portable instruments or clocks.

The time-base output (TIME OUT) is a square wave;
its frequency is determined by the selected counter
division, and by the oscillator or external input frequ-
ency. The falling edge of the output square wave
should be used to control external gating circuitry..

FEATURES

® lon-implanted for full TTL/DTL compatibility
@ Internal clock operates from:
External signal
External RC network
External crystal
® (Operates dc to above 1 MHz
® Binary-encoded for frequency selection
® Resettable to highest or lowest state
® Twenty different modes of division

APPLICATIONS

@ Frequency measuring instruments, timers, clocks.

ABSOLUTE MAXIMUM RATINGS

Voltage On Any Terminal Relative to Vgg
Operating Temperature Range (Ambient)
Storage Temperature Range (Ambient)

+03 to -—-20V
0°C to +70°C
—55°C to +150°C

PIN CONNECTIONS
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FUNCTIONAL DESCRIPTION
TIME QUT, Pin 1

TIME OUT is the output of the divider chain. It is a square wave whose period depends upon the division
mode. For this reason, external circuitry should be triggered on the falling edge of this signal.

VQD’ Pin2

Vpp 's normally to ground for the chip and the other supply voltages are measured with respect to Voo

EXTINPUT, Pin3

When using an external frequency source to operate the MMP 5009, that signal should be applied at EXT
IN and EXT/INT should be brought to a logic 1 level. The counters are incremented on the falling edge of EXT
IN and the signal applied to this pin must be TTL-compatible. When unused, this pin can be tied either high
or low.

RESETO, Ping

A positive-going pulse of 10 ps or longer applied to RESET O will reset the counters to their lowest state.
Taking RESET O to the most negative voltage, Vgg, allows bypassing portions of the divider chain for tes-
ting or other purpases according to Table 1.

EXT/INT, PinS

A logic 1 level on EXT/INT will gate the signal present at EXT/INthrough to the counters. A logic O level ap-
plied to EXT/INT will gate the internal oscillator (RC/crystal) through to the counters.

RESET MAX, Pin 6

A positive going pulse of 10 ps or longer on RESET MAX will reset counters to their highest state. RESET
MAX enables the user to set up the counters to provide a falling TIME OUT edge at the next oscillator
cycle or negative going EXT IN, regardliess of which divider chain is selected.

Taking RESET MAX to the most negative voltage, Vg allows bypassing portions of the divider chain for
testing or for other purposes given in Table 1.

CLAMP, Pin 7

CLAMP is used in conjunction with the RC mode of operation. Its purpose is to provide accurate start-up
operations.

When CLAMP is taken to a logic O level, the internal circuitry is held at a fixed reference voltage. Then,
when CLAMP is taken to a logic 1 level the oscillator's first cycle will be a full cycle.

FEEDBACK 1 AND FEEDBACK 2, Pins 8and 9

FEEDBACK 1 and FEEDBACK 2 are oscillator ports. Operation in the RC mode is acieved as shown in Fi-
gure 1 Frequency is approximately 0.8/RC.R must be greater than or equal to 10 k) and C must be grea-
ter than or equal to 25 pF for proper operation. Operation in the crystal oscillator mode is shown in Figure
2. The crystal operates in the parallel resonant mode, should operate properly with a 5 mW drive, and
should have a loading capacitance (C,) of 32 pF. Values for the resistors are chosen to bias the internal
circuitry for optimum performance. T'ﬁe two capacitors are chosen to provide the loading capacitance (C
) specified for the selected crystal. The series combination of C1 and C2 should not exceed the value of C,.

O0SC OUT, Pin 10

The oscillator output, provided at Pin 10, is not a true logic output but may be used to drive a high impe-
dance device such as other MOS circuitry OSC OUT reflects the state of the internal oscillator.

a3 a3 2, 2%Pins 11 through 14

The division selector inputs are used to select the ratio of the TIME OUT frequency to the oscillator input
frequency. The effect of specific combinations of logic levels on these pins is shown in Table 1. Note that
when all division selector inputs are high, the signal applied to EXT IN appears at the TIME OUT output.
Also when RESET O and RESET MAX are used in conjunction with the division selector inputs, several
more maodes can be accessed. (See Table 1)

Vs, Pin 15

Vgg1s the positive supply voltage and should be maintained at 5 Vdc +100% with respect to Vpp.
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Vaas

Pin 16

Vs is the negative supply voltage and should be maintained at —12 Vdc with respect to Vpp

DIVISION MODES VS. CONTROL INPUTS

Table 1
DIVISION NORMAL BYPASS MODES
SELECTORS ,:mgezoo Mode 1 Mode 2 Mode 3
28 22 21 g0 Ro=0 Rmax = Vg Rmax= 0 max = Vas
Ro=0 Ro = Vig Ro = Vgg
0 0 0 1 =10 + 10" = 10" =10
0 0 1 0 + 102 + 102 + 102 + 102
0 0 1 1 =103 =103 + 108 + 103
0 1 0] 0 =104 + 104 + 104 + 104
0 1 0 1 + 105 =102 + 105 + 102
0 1 1 0 + 108 + 108 + 106 + 103
0 1 1 1 +107 + 104 =107 + 104
1 0 0 0 + 108 + 105 + 1085 +102
1 o 0] 1 +6x 107 +~B6x104 +~6x 104 +6x 10!
1 0 1 0 +36x 108 + 36 x 105 =~ 36 x10° + 36 x 102
1 0 1 1 +6x 108 =+ 6x 105 +~B6x10° +6x 102
1 1 1 0 +2x 10 +2x10 +2x 10" +2x 10
* SPECIAL ADDRESSES
0000 — Oscillator signal selected by EXT/INT appears at TIME OUT
1100 or 1101 — Forces TIME OUT to logic O level
1111 — Signal at EXT IN appears at TIME OUT
Logic 1 = High = Vss
Logic 0 = Low = Vpp
DC ELECTRICAL CHARACTERISTICS
(Vgs=+ 5V £ 10%; Vpp=0 V; Vgg=—12.0V £ 20%; 0°C < To < 70° C)
VALUES
PARAMETER - UNITS NOTES
min. typ.@ max.
Vss | Supply Voltage +4,5 +5,5 \)
Vpp | Supply Voltage 0.0 0.0 \
Vg | Supply Voltage —-14.4 —-9.6 Vv
lss | Supply Current, Vgg 6.0 11.0 mA Note 1
lsg | Supply Current, Vgg 6,0 11.0 mA
R Feedback Resistance 0.01 2,5 M
V). [ Input Voltage, Logic O,
Reset Inputs 00 0.8 Vv
Reset (Bypass Mode) Vs Vggt+ 1.0 \" Note 2
All Other Logic Inputs 0.8 Vv
Vi | Input Voltage, Logic 1, All Lo-
gic Inputs Vss—1.0 Vss Vsst0.3 \
I Input Current, Logic O -1.6 mA Note 2
Vvi=04V
VoL | Output Voltage. Logic O 04 Vv lop = 1.6 mA
Vou | Output Voltage, Logic 1 24 ' v lon = 40 uA*




AC CHARACTERISTICS
Vgs = + 5V + 10%; Vpp = OV; Vgg = ~12. OV + 20%; 0°C < Tp < 70° O)

VALUES
PARAMETER UNITS NOTES
min. typ.® max.
fxTaL Crystal Frequency 0.1 2.0 MHz
frc RC Frequency dc 200 kHz
fext External Frequzncy dc 2.0 MHz
tpL Logic O Pulse Width, CLAMP 1/2f0SC Note 5
EXT INPUT | 200 ns
tpH Logic 1 Pulse Width. EXT INPUT | 200 ns
RESET MAX, 100 us
RESET O 100 us
fsra Frequency Stability
w/Volt Change, RC Mode +30 % /V Note 3
w/Temp. Change, RC Mode -0.2 %% /°C N 4
Crystal Mode — ote
tee Jitter , Edge-to-Edge Variation <15 ns Temp. &
Supply
Voltage
Constant
NOTES

® Typical values at Vgg = +5V, Vpp = 0V, Vgg=—12 V, and T, = 25°C. ) =

1. Logic inputs at Vgg output open-circuited. Each logic input (See Note 2) contributes an additional
1.6 mA (max) to Igg when at logic O level. —_

2. Logic inputs are: AESET MAX; RESET O, Address inputs; EXT INPUT ; EXT/INT; and CLAMP.

3. Frequency variations due to power supply changes only.

4. Crystal mode stability is dependent upon crystal. )

5. Minimum logic O time at CLAMP input is 50% of oscillator period. (fosc = oscillator frequency)

* Von. VoL apply only to TIME OUT.

PULSE GENERATOR

An extremely versatile pulse generator requiring few components is easily built using the MMP 5008.
Three MMP 50089 circuits are used, as shown in Figure3 . to provide the three essential pulse generator
elements: (1) a frequency source to determine pulse repetition rate; (2) a variable time delay; and (3) a
pulse width generation.

This circuit provides repetition rates from 0.1 Hz to 100 KHz with delay times and pulse widths from 10
ps to 10 seconds. Range selection is obtained by_selecting the appropiate dividers, so that only three RC
circuits are required. This eliminates the requiréement for a different RC combination for each decade,
commonly found in commercial instruments. Decade selection is accomplished by a binary code at the in-
puts to each MMP 5008 which could be provided by a coded rotary or thumbwheel switch. The vernier
control is a 500K potentiometer. A 100K potentiometer is used as a trimmer for initial calibration. Exter-
nal TTL control logic is used to capture the accurately controlled negative edges as they emerge from

each MMP 5008. The Reset and Clamp Inputs allow synchronization and first-cycle accuracy from the
time-base circuits.

Other features can be added to the basic circuitry shown in Figure 2. For example, the output amplitude
can be made adjustable by using high voltage, open-collector TTL circuitry with potentiometer contrel for
amplitude. An extra position can be used on the frequency selection switch for an external trigger source.
This trigger source should be conrected to the first control D-type latch instied of the output from the
50089 (1) The frequency range may even be extended to 1.0 MHz with time delays reduced to1ys, although
some loss in RC stability would occur since the recommended data sheet frequency has been exceeded.




Fig. 3
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@ (L ““rcm{crc FORGGEG) MDE1101..3R, P, G, V
STANDARD LIGHT EMITTING DIODES

GENERAL DESCRIPTIONS FEATURES

The Standard LEDs (@ = 5 mm) are visible sources @ High Intensity

(red, amber, yellow or green) using a GaAs,_,Py ® Wide Viewing Angle

x = 0, .1) They are made in planar process and epoxy @ |C Compatible

encapsulated. ® Reliable and Rugged.
APPLICATIONS

@ Light Indicators
® \oltage Sensors

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
lEmax DC Forward-Current 50 mA
Irpeak max  Peak Forward Current (1usec pulse width, 300 pps) 1 A
Pdrmax DC Power Dissipation 150 mW
Ta Operating Temperature 0..+70 °C
Teeg Storage Temperature —40..+85 °C
Tead Lead Soldering Temperature +260 °C

PACKAGE DIMENSIONS
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MDE1101..3R,P, G,V

OPTOELECTRIC CHARACTERISTICS AT To=25C

' TEST
PARAMETER CONDITIONS DEVICE VALUES | it
mAvn. max.
MODE 1101R, MDE 1101V 0.1 mcd
MDE 1102R, MDE 1102V 1 2 | mcd
ly  Luminous Intensity le =20 mA MDE 1103R, MDE 1103V 2 mcd
MDE 1101P, MDE 1101G 03 | 15 | med
MDE 1102P, MDE 1102G 15 | 25 | med
MDE 1103P, MDE 1103G 25 mcd
MDE 1101R, MDE 1102R,
MDE 1103R 645 | 680 | nm
MDE 110; P, MDE 1102P, cos | sao
Ap Peak Wavelength IF =20 mA MDE 1103P il
MDE 1101G, MDE 1102G,
MDE 1103G 573 | 590 | nm
MDE1 101V, MDE 1102V,
MDE 1103V 554 | 570 | nm
64,2 Viewing Angle Ig = 20 mA 40 grad
MDE 1101R. MDE 1102R,
MDE 1103R 2| v
MDE ”8% P. MDE 1102P,
Ve Forward Voltage lr=20mA | MDE 1101G, MDE 1102G.
MDE 1103G
MDE1101V, MDE 1102V,
MDE 1103V 3| v
BVR Reverse Breakdown Voltage ln =100 pA 3 \"
MDE 1101R, MDE 1102R,
MDE 1103R 70 | Vv
MDE 1101P, MDE 1102P,
MDE 1103P
MDE 1101G, MDE 1102G, . .
Co Capacitance Ve=0V | MOE O MODE 1102V 80 | o
f=1MHz | MDE 1103V

Note: R — red

V — green
G — yellow
F — amber




MDE1101..3R, P, G, V

RELATIVE LUMINOUS INTENSITY VS

FORWARD CURRENT VS FORWARD VOLTAGE ANGULAR DISPLACEMENT
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MDE 1531...3R, MDE 1531...3P
MDE 1531...3G, MDE 1531...3V

RECTANGULAR LIGHT

GENERAL DESCRIPTION

The MDE 1531..3R (P, G or V) are visible sources
(red, amber, yellow or green) using a planar techno-
logy GaAs, P, (x = 0..1)

They utilise a tinted, diffused expoxy to provide high
contrast and a flat high intensity emitting surface;
bordeless package design allows creation of uninter-
rupted light emitting areas.

EMITTING DIODES

FEATURES

® High Luminous Intensity

@ Rectangular Light Emitting surface
® Long Life

® IC Compatible

® Low Current Requirements

APPLICATIONS
® Flush Mounted Panel Indicators

@ Backlighting Legends
@ Bar graph Display

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
lemax DC Forward Current 50 mA
lepeak max ~ Peak Forward Current (1usec pulse width, 300 pps) 1 A
Pdmax DC Power Dissipation 150 mW
Ta Operating Temperature 0.+70 ‘C
Torg Storage Temperature —40..+85 “C
Tead Lead Soldering Temperature +260 “C

PACKAGE DIMENSIONS
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MDE 1531...3R, MDE 1531...3P
MDE 1531...3G, MDE 1531...3V

OPTOELECTRONIC CHARACTERISTICS AT T, -25°C

PARAMETER

TEST CONDITIONS

DEVICE

VALUES

min. | max.

UNIT

ly  Luminous Intensity

IF: 20 mA

MDE 1531R
MDE 1531V

0.1 1

mcd

MDE 1532R
MDE 1532V

1 2

mcd

MDE 1533R
MDE 1533V

mcd

MDE 1531P
MDE 1531G

03} 15

mcd

MDE 1532P
MDE 1532G

15| 25

mcd

MDE 1533P
MDE 1533G

25

mcd

A, Peak Wavelength

|F= 20 mA

MDE 1531R
MDE 1532R
MDE 1533R

645 | 680

nm

MDE 1531P
MDE 1532P
MDE 1533P

625 | 640

nm

MDE 1531G
MDE 1532G
MDE 1533G

573 | 590

nm

MDE 1531V
MDE 1532V
MDE 1533V

554 | 570

nm

A, ., Viewing Angle

|,,: =20 mA

40

grad

Ve Forward Voltage

lf= 20 mA

MDE 1531R
MDE 1532R
MDE 1533R

MDE 1531P
MDE 1532P
MDE 1533P
MDE 1531G
MDE 1532G
MDE 1533G
MDE 1531V
MDE 1532V
MDE 1533V

BVg Reverse Breakdown Voitage |

lr= 100 uA

Co Capacitance

Ve=0V.f=1MHz

MDE 1531R
MDE 1532R
MDE 1533R

70

pF




MDE 1531...3R, MDE 1531...3P
MDE 1531...3G, MDE 1531...3V

OPTOELECTRONIC CHARACTERISTICS AT T,=25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE - UNIT
min. | max.
MDE 1531P
MDE 1532P
MDE 1533P
MDE 1531G
MDE 1532G 60 pF
MDE 1533G
MDE 1531V
MDE 1532V
MDE 1533V
Note: R — red
V — green
G — yellow
P — amber
LaMINOLS "NTENSITY VS, FORWARD LUMINOUS INTENSITY VS FORWARD
CURRENT . CURRENT
; /[ B |
2 <1/ ¥ 21 v A S
£ v D &V z /S |7
; 1 / \}0 qg]
L
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= < 3 0
c 0 2 10 50 0 0 2 % 40 50
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FORWARD CURRENT VS FORWARD VOLTAGE

FORWARD CURRENT (mA)

[ 15 16 17
FORWARD VOLTAGE (V)

-




H merodlaciiomes

MDE 1541...3R, MDE 1541...3P
MDE 1541...3G, MDE 1541...3V

TRIANGULAR LIGHT EMITTING DIODES

GENERAL DESCRIPTION

The MDE 1541..3R (P, G or V) are visible sources
(red, amber, yellow or green) using a planar techno-
logy GaAs, P, x = 0..1)

They utilise a tinted, diffused expoxy to provide high
contrast and a flat high intensity emitting surface;
bordeless package design allows creation of uninter-
rupted light emitting areas.

FEATURES

@ High Intensity

® Rectangular Light Emitting surface
® Long Life

® IC Compatible

® Low Current Requirements

APPLICATIONS
@ Light Indicators

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
lemax DC Forward Current 50 mA
lepeak max P8k Forward Current (1 usec pulse width, 300 pps) 1 A
Pgmax DC Power Dissipation 150 mwW
Ta Operating Temperature: 0.+70 °C
Tstg Storage Temperature —40..+85 °C

ead Lead Soldering Temperature +260 °C

PACKAGE DIMENSIONS
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MDE 1541...3R, MDE 1541...3P
MDE 1541...3G, MDE 1541...3V

OPTOELECTRONIC CHARACTERISTICS AT T, =25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE UNIT
min. | max.

ly  Luminous Intensity lr= 20 mA MDE 1541R
MDE 1541V

MDE 1542R
MDE 1542V

MDE 1543R
MDE 1543V

MDE 1541P
MDE 1541G

MDE 1542P
MDE 1542G |

MDE 1543f
MDE 1543G

A, Peak Wavelength lr=20 mA MDE 1541R
MDE 1542R | 645 | 680 nm
MDE 1543R

MDE 1541P
MDE 1542P | 625 | 640 nm
MDE 1543P

MDE 1541G
MDE 1542G | 573 | 590 nm
MDE 1543G

MDE 1541V
MDE 1542V | 554 | 570 nm
MDE 1543V

04,0 Viewing Angle Ip =20 mA 40 grad

0.1 1 mcd

1 2 mcd

2 mcd

03| 15 mcd

15 | 25 mcd

2.5 mcd

Ve Forward Voltage lg= 20 mA MDE 1541R
MDE 1542R 2 Vv
MDE 1543R

MDE 1541P
MDE 1542P
MDE 1543P
MDE 1541G
MDE 1542G 3 Vv
MDE 1543G
MDE 1541V
MDE 1542V
MDE 1543V




MDE 1541...3R, MDE 1541..3P
MDE 1541...3G, MDE 1541..3V

OPTOELECTRONIC CHARACTERISTICS AT T,=25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE - UNIT
min. | Mmax.
BVg Reverse Breakdown Voltage ln= 100 pA 3 Vv
Co Capacitance Ve=0V,f=1MHz | MDE 1541R
MDE 1542R 70 pF
MDE 1543R
MDE 1541P
MDE 1542P
MDE 1543P
MDE 1541G
MDE 1542G 60 pF
MDE 1543G
MDE 1541V
MDE 1542V
MDE 1543V
Note: R — red
V — green
G — yellow
P — amber
FORWARD CURRENT VS FORWARD VOLTAGE
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RESISTOR LED S

MDE 1601 ...3R,P, G,V

GENERAL DESCRIPTIONS FEATURES
The resistor LEDS (5 V/16 mA) are visible sources @ TTL Compatibile
(red, amber, yellow or green) with epoxy lens o @ Integral Current Limiting Rezistor
The LED are using GaAsq_,P, (x = 0..1) and resistive @ Rugged and Reliable
silicon chips.
APPLICATIONS

® Use in TTL circuits

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
VEmax DC Forward Voltage 7 Y
V Rmax Reverse Voltage 7 Vv
Pamax DC Power Dissipation 180. mwW
lEmax DC Forward Current 25. mA
Ta Operating Temperature O..._+7O °C
Tsig Storage Temperature -40..+85 °C
Tsol Lead Soldering Temperature +260 °C

PACKAGE DIMENSIONS
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MDE 1601 ..3R,P, G,V

OPTOELECTRIC CHARACTERISTICS AT T,=25°C

PARAMETER TEST in. )
CONDITIONS DEVICE min. | max. |UNIT
Ir Forward Current VE=585YV 14 | 20 | mA
MDE 1601R, MDE 1601V 0.3 1 mcd
MDE 1602R, MDE 168%¥ ; 2 mcd
lv. Luminous Intensity VE=5V MDE 18015 MDE 18070 6a | 15 | med
MDE 1602P, MDE 1602G 1.5 | 25 | mcd
MDE 1603P, MDE 1603G 2.5 mcd
MDE 1601P, MDE 1602P
MDE 1603P, 625 | 640 [ nm
MDE 1601G, MDE 1602G
Ap  Peak Wavelength k=16mA | MDE 1801V, MDE 1602V 5731590 nm
MDE 1603V 554 | 570 | nm
MDE 1601R, MDE 1602R
MDE 1603R 645 | 680 | nm
64,2 Viewing Angle le=16 mA 40 grad
BVg Reverse Breakdown Voltage lg= 100 uA 5 Vv
MDE 1601R, MDE 1602R
MDE 1603R, 70 pF
MDE 1601P, MDE 1602P
Co Capacitance Ve=0V MDE 16016, MDE 16026
f=1 MHz MDE 1603G 60 pF
MDE 1601V, MDE 1602V
MDE 1603V
Note: R — red
V — green
G — yellow
P — amber
FORWARD  CURRENT VS
RELATIVE LUMINOUS INTENSITY VS Jo CRWARD VOLTACE
ANGULAR DISPLACEMENT
3¢ 20° i° 0° 2° x° .
< 20
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g
]
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g,
08 04 0 04 08 0 2 L 6 8
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MDE 1601 ...3R,P, G,V

INTENSITY (mcd

LUMINOUS
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0.3 INCH RED OR GREEN SEVEN
SEGMENT DISPLAY RIGHT HAND
OR LEFT HAND DECIMAL POINT

GENERAL DESCRIPTION FEATURES

The 0.3 Inch (7.62 mm) Red or Green Seven segment @ High Luminous Intensity
Displays with Right Hand or Left Hand Decimal Point ® Low Power Requirements

and common anode are plastic encapsulated. ® Wide Viewing Angle
The emissive chips (LED) are made on GaP. These ® High Reliability and Long Life
chips are mounted on dual in line pin-implanted. PCB s. ® Easy Mounting on PCB or Sockets

® IC (TTL) Compatible

APPLICATIONS

To display digital information usedin electrical equip-
ments where it iIs neccessary.

PACKAGE DIMENSIONS
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MDE 2101...4R MDE 2101...4V

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
I DC Forward Current 20 mA/seg
lep  Pulse (width =1 msec, duty ratio = 250%0) 60 mA/seg
Forward Current
Vi Reverse Voltage 3 Vv
Pp Power Dissipation 300 mwW
Ta Operating Temperature —40..+85 °C
Tsig Storage Temperature —40..+85 °C

OPTOELECTRONIC CHARACTERISTICS AT T,=25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE - UNIT
Min. | Max.
Ve Forward Voltage Ir= 10 mA/seg 3 \
Vg  Reverse Breakdown Voltage ln= 100 pA/seg 3 V/seg
ly Luminous Intensity Ir= 10 mA/seg MDE 2101R
MDE 2103R
MDE 2101v | 180 ucd/seg
MDE 2103V
MDE 2102R
MDE 2104R
MDE 2102v | 300 ucd/seg
MDE 2104V
Ap Emission Peak Wavelength le= 10 mA/seg MDE 2101R
MDE 2102R
MDE 2103R 645 | 725 nm
MDE 2104R
MDE 2101V
MDE 2102V
MDE 2103v | >°4[S570| nm
MDE 2104V
AN Line Half Width Ir=10 mA/seg 100 nm
Co Capacitance VE=0V,f=1MHz 200 pF
t Response Time 500 nsec
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MDE 2101..4aRMDE 2101...9V

CONNECTION DIAGRAM

ADDRESS PIN- | ADDRESS
o CATHODE 8. | d caTHODE
t_CATHODE 5. | D.p CATHODE
COMMON ANODE | 10. | ¢ cATHODE
NO_PIN 1. | g CATHODE
NO_PIN 12. | NO PIN
NO PIN 13. | b CATHODE
e CATHODE 14, | COMMON ANODE |
LUMINOUS INTENSITY VS, FORWARD
FORWARD CURRENT M%&Eh‘g VS,

30

20 /

~
-
=1

—_

o o
N oW
w

RELATIVE LUMINOUS INTENSITY (mcd)
o

z b
<
E
S
4
l&.l
ac
0.05 2
o?
13:(
kS
1 2 5 10 2 0 = /
FORWARD CURRENT (mA) 18 19 2 2 22 23 2%

FORWARD VOLTAGE (V)
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MDE 2101..4R MDE 2101...4V

LUMINOUS  INTENSITY ( mcd)
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H meraslcdionea

0.3 INCH RED OR GREEN SEVEN
SEGMENT DISPLAY RIGHT HAND OR LEFT
HAND DECIMAL POINT

MDE2111..9RMDE2111...4V

GENERAL DESCRIPTION FEATURES

The 0.3 Inch (7.62 mm) Red or Green Seven segment @ High Luminous Intensity
Displays with Right Hand or Left Hand Decimal Point ® Low Power Requirements

and common cathode are plastic encapsulated. ® Wide Viewing Angle
The emissive chips (LED) are made on GaP. These @ High Reliability and Long Life
chips are mounted on dual in line pin-implanted.PCB s. ® Easy Mounting on PCB or Sockets

® IC (TTL) Compatible

APPLICATIONS

To display digital information usedin electrical equip-
ments where it is neccessary.

PACKAGE DIMENSIONS
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MDE2111..4aRMDE2111...4V

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
I DC Forward Current 20 mA/seg
lgp  Pulse (width = 1 msec, duty ratio = 25%) 60 mA/seg
Forward Current
Vg Reverse Voltage 3 \
Pp Power Dissipation 300 mwW
Ta Operating Temperature —40..+85 °C
Tsig Storage Temperature —40..+85 °C

OPTOELECTRIC CHARACTERISTICS AT T, =25°C

. VALUES
PARAMETER TEST CONDITIONS DEVICE UNIT
Min. | Max.
Ve Forward Voltage Ir= 10 mA/seg 3 \
Vg  Reverse Breakdown 1n= 100 uA/seg 3 V/seg
Voltage
ly Luminous Intensity Ig=10 mA/seg MBE S:]I ] ;\F/i
MDE 2111v | 180 ucd/seg
MDE 2113V
B e
MDE 2112y |-300 ued/ seg
MDE 2114V
Ap \EAr/nisslion Pﬁak lr=10 mA/seg RA/IBE S:} :llég
avelengt
MDE 2113R [ 845|725 nm
MDE 2114R
MDE 2111V
MDE 2112V
MDE 2113V 554 | 570 nm
MDE 2114V
AA Line Half Width le= 10 mA/seg 100 nm
Co Capacitance Ve=0V 200 pF
f=1MHz
t Response Time _ 500 nsec
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MDE2111..9RMDE2111...4V

CONNECTION DIAGRAM

FORWARD CURRENT (mA)

PIN PN
-m ADDRESS N.ﬂ ADDRESS
1 a ANODE L) d ANODE
2  ANODE 9 | D.p ANODE
3 COMMON CATHODE| 10 ¢ ANODE
o NO PIN 11 | g ANODE
H NO PIN 12 NO_PIN
6 NO PIN 13 b ANODE
7 QWE 14 | COMMON CATHODE
FORWARD CURRENT IE.UHINwS INTENSITY \S
VOUJAGE VS. ORWARD (U
20 / ' 3
| , »
1 -
5 g >
4 / g 0.2/
3 01
/ g
z
2 g a5
o
/ g
x
p ]
1 par}

FORWARD VOLTAGE (V) FORWARD CURRENT (mA)
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MDE2111..9RMDE2111...4V

LUMINOUS  INTENSITY (mcd)

RELATIVE
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H merncdledionea

MDE 2201...4R MDE 2201...4V

0.3 INCH RED OR GREEN OVERFLOW
INDICATOR RIGHT HAND OR LEFT HAND

DECIMAL POINT

GENERAL DESCRIPTION

The 0.3 Inch (7.62 mm) Red or Green Overflow Indi-
cators with Right Hand Decimal Point and common
anode are plastic encapsulated.

The emissive chips (LED) are made on GaP sub-
strate. These chips are mounted on dual in line
pinmplanted PCBs.

FEATURES

® High Luminous Intensity

® Low Power Requirements

® Wide Viewing Angle

® High Reliability and Long Life

® Easy Mounting on PCB or Sockets
® IC (TTL) Compatible

APPLICATIONS

To display digital information usedin electrical equip-
ments where it is neccessary.

PACKAGE DIMENSIONS
1.6,2.
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MDE 2201...4R MDE 2201...4Vv

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
lr DC Forward Current ' 20 mA/seg
lep  Pulse (width = 1 msec, duty ratio = 25%) 60 mA/seg

Forward Current
Vr Reverse Voltage 3 Vv
Pp Power Dissipation 200 mW
Ta Operating Temperature —40..+85 °C
Tstg Storage Temperature —40..+85 °C

OPTOELECTRIC CHARACTERISTICS AT Tp=25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE UNIT
Min. | Max.
Ve Forward Voltage le= 10 mA/seg 3 Y
Ve  Reverse Breakdown In= 100 pA/seg 3 V/seg
Voltage
ly Luminous Intensity le=10 mA/seg MDE 2201R
MDE 2203V
MDE 2201v | 180 ucd/seg
MDE 2203V
MDE 2202y | 300 ucd/seg
MDE 2204V
Ap Wisslion Pﬁak lr=10 mA/seg MBE ggg‘%g
avelengt
MDE 2203R 645 | 725 nm
MDE 2204R
MDE 2201V
MDE 2204V
Ax  Line Half Width Ir= 10 mA/seg 100 nm
Co Capacitance Vg= 0V 200 pF
f=1MHz
t Response Time 500 nsec
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MDE 2201...4R MDE 2201...

av

CONNECTION DIAGRAM

4 Pr’\gj ADDRESS PN ADDRESS
1. | tg ANODE 8. | g CATHODE
2] 2. | NO PIN 9, | D.p CATHODE
3. | NO PIN 10. | ¢ CATHODE
f . | & ANODE, " b CATQDE
3] t CATHODE * | < ANODE
5. | NO PIN 12. | NO PIN
L 6. | NO PIN 3. | NO PIN
g 7. | e CATHODE 4. | bD.p ANODE
51
6-r
e
7]

FORWARD  VOLTAGE VS

FORWARD  CURRENT
0

20

J1/

o
I~

ro

FORWARD VOLTAGE

18 19 20 21 22 23
FORWARD  CURRENT (mA)

24

I UMINOUS  INTENSITY VS,
FORWARD CURRENT

~

o
" o=

o

I
<
Ral

RELATIVE LUMINOUS INTENSITY (mcd)

1 2 5 10 70 50

FORWARD CURRENT {mA)
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MDE 2201...9R MDE 2201...4V

INTENSITY (mcd)
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E] M{-&IC m@] MDE 221 1...4R MDE 2211...4V

0.3 INCH RED OR GREEN OVERFLOW
INDICATOR RIGHT HAND OR LEFT HAND
DECIMAL POINT

GENERAL DESCRIPTION FEATURES

The 0.3 Inch (7.62 mm) Red or Green Overflow Indi- ® High Luminous Intensity

cators with Right Hand Decimal Point and common ® Low Power Requirements

cathode are plastic encapsulated. ® \Wide Viewing Angle

The emissive chips (LED) are made on GaP sub- ® High Reliability and Long Life

strate. These chips are mounted on dual in line pin- ® Easy Mounting on PCB or Sockets

implanted PCB s. @ |C (TTL) Compatible
APPLICATIONS

To display digital information used in electrical
equipments where it Is neccessary.

PACKAGE DIMENSIONS
1.6,2.
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MDE 221 1...4R MDE 2211...4V

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
I DC Forward Current 20 mA/seg
lgp  Pulse (width = 1 msec, duty ratio = 25%) 60 mA/seg
Forward Current
Vgr Reverse Voltage 3 \
Pp Power Dissipation 200 mwW
Ta Operating Temperature —-40..+85 °C
Tsig Storage Temperature —40..+85 °C

OPTOELECTRIC CHARACTERISTICS AT T,=25°C

ALUES
PARAMETER TEST CONDITIONS DEVICE VALY UNIT
Min. | Max.
Ve Forward Voltage Ir= 10 mA/seg 3 Vv
Vr  Reverse Breakdown In= 100 uA/seg 3 V/seg
Voltage
ly Luminous Intensity Ig=10 mA/seg MBE gg} :13\F/Z
MoE 2211v | 180 ucd/seg
MDE 2213V
NBE ST
mDE 2212y | 390 ued/seg
MDE 2214V
Ap \EAr/nisslion Pﬁak Ie= 10 mA/seg MBE gg};g
avelengt
MDE 22138 | 845 | 725 nm
MDE 2214R
MDE 2211V
MDE 2212V
MDE 2213y | 2°4 [ 370 nm
MDE 2214V
AA Line Half Width Ir=10 mA/seg 100 nm
Co Capacitance V=0V 200 pF
f=1MHz
t Response Time 500 nsec




MDE 221 1...4R MDE 2211...4V

FUNCTIONAL DIAGRAM

FORWARD VOLTAGE
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f 1 | tg caThoDE 8 | g anooE
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4 S "%‘ 12 NO PIN
s | N em 1B | M PN
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P 3
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e
7 8
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MDE 2211...4R MDE 2211...4V
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MDE 2573 ... ARMDE 2573 ...4V

0.3. INCH 4 DIGITS RED OR GREEN LED

NUMERIC DISPLAY
GENERAL DESCRIPTION

The MDE 2573..4R and MDE 2573..4V are com-
mon anode seven segment GaP numeric displays.

The large 7.62 (0.3 inch) high characters size gene-
rate a bright, continously uniform seven segment
display. They are made on printed circuit boards and
plastic encapsulated.

ABSOLUTE MAXIMUM RATINGS

FEATURES

® High Luminous Intensity
® Wide Viewing Angle

® Uniform Alignement

® IC (TTL) Compatible

® Multiplexed adressable

APPLICATIONS

To display digital information used in electrical
equipments where it is neccessary.

PARAMETER VALUES UNIT
I DC Forward Current 20 mA/seg
lep  Pulse (width =1 msec, duty ratio = 25%) 60 mA/seg
Forward Current
Vg Reverse Voltage 3 \"
Pp Power Dissipation 300 mwW
Tan Operating Temperature —40..+85 °C
Tsig Storage Temperature —40..+85 °C
PACKAGE DIMENSIONS
51203
3
e
]
o
o)
&
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38201




MDE 2573 ... 4aRMDE 2573 ...4V

OPTOELECTRONIC CHARACTERISTICS AT T,=25C

VALUES
PARAMETER TEST CONDITIONS DEVICE - UNIT
Min. | Max.
Ve Forward Voltage le =10 mA/seg 19 3 Vv
Vg Reverse Breakdown Voltage ln= 100 pA/seg 3 V/seg
ly Luminous Intensity le =10 mA/seg MDE 2573R | 150 ucd/seg
MDE 2574V
MDE 2574R
. d/-.
MDE 2574y | °%° Hearseg
Ap Emission Peak Wavelength Ie= 10 mA /seg MDE 2573R a 2
MDE 2574R | 54° | 782 nm
MDE 2573V
4 | 57
MDE 2574V | °° 0 nm
AA Line Half Width Ir= 10 mA/seg 100 nm
Co Capacitance Ve=0V, f=1 MHz 200 pF
t Response Time 500 nsec
INTERNAL CIRCUIT DIAGRAM
" ‘3
) 4
=1 = ——
Ll 1
Rt
al fle] d] clg] b L
5712364 012
PIN FUNCTION PIN FUNCTION
1 e Cathode 8 D, Common anode
2 d Cathode 9 D, Common anode
3 ¢ Cathode 10 Lower point C
4 b Cathode 11 Point commonanode
5 a Cathode 12 Uppon point C
6 g Cathode 13 D; Common anode
7 f Cathode 14 D4 Common anode
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Dliicirolelclctolven

MDE 2583 ... AR MDE 2583 ...4V

0.3. INCH 4 DIGITS RED OR GREEN LED

NUMERIC DISPLAY
GENERAL DESCRIPTION

The MDE 2583..4R and MDE 2583..4V are com-
mon cathode seven segment GaP numeric displays.
The large 7.62 (0.3 inch) high characters size gene-
rate a bright, continously uniform seven segment
display. They are made on printed circuit boards and
plastic encapsulated.

FEATURES

® High Luminous Intensity
® Wide Viewing Angle
® Uniform Alignement
® |C (TTL) Compatible
® Multiplexed adressable

APPLICATIONS

To display digital information used in electrical
equipments where it is neccessary.

ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUES UNIT
I DC Forward Current 20 mA/seg
lgp  Pulse (width =1 msec, duty ratio = 25%0) 60 mA/seg
Forward Current
Vi Reverse Voltage 3 Vv
Pp Power Dissipation 300 mwW
Tan Operating Temperature —40..+85 °C
Tstg Storage Temperature —-40..+85 °C
PACKAGE DIMENSIONS
51203
&5¢0,1
o
vLay = 1013
32 t
n ' S
"nfiafafe 3
e TG ]
S DRI |
L L

38204




MDE 2583... AR MDE 2583 ...4V

OPTOELECTRIC CHARACTERISTICS AT T, =25°C

VALUES
PARAMETER TEST CONDITIONS DEVICE LU UNIT
Min. | Max.
Ve Forward Voltage lr= 10 mA/seg 19 3 Vv
Vg  Reverse Breakdown Ir= 100 pA/seg 3 V/seg
Voltage
ly Luminous Intensity lg= 10 mA/seg MDE 2583R
MDE 2583v | 180 ucd/seg
MDE 2584R
MDE 2584y | 390 ued/seg
A Emission Peak Ir= 10 mA/seg MDE 2583R
°  Wavelength MDE 2584R | 84° | 785 nm
MDE 2583V
MDE 2584V 554 | 570 nm
Ax  Line Half Width Ir=10 mA/seg 100 nm
Co Capacitance Vg =0V ' 200 pF
_ f=1 MHz
t Response Time 500 nsec

INTERNAL CIRCUIT DIAGRAM

Bl
1 4

g

alfleldlclglb M)
5712364 £ 3]
PIN FUNCTION PIN FUNCTION

1 e Anode 8 D, Common cathode
2 d Anode 9 D, Common cathode
3 c Anode 10 Lower point A
4 b Anode 11 Point commoncathode
5 a Anode 12 Uppon point A
6 g Anode 13 D3 Common cathode
7 f Anode 14 D, Common cathode




I~ vz
NCIOCIGEHOIIGE — moszs:7-25 Mosest 28

LIGHT INDICATOR WITH DISCRET
LED S (BAR GRAPH DISPLAY)

GENERAL DESCRIPTION FEATURES
The MDE 2911..2R (P, G or V) are light indicators ® High Luminous Intensity
with GaAs, ,P, x = 0..1) LEDs. Discret LEDsare ® Low Power Requirements
made by planar process and epoxy encapsulated. @ High Reliability and Long Life
The 10 rectangular LED s are finaly encapsulated in ® Light Emitting Uniformity
a plastic suport.

APPLICATIONS

@ llluminated Legends

@ Indicators

® Level Meters
® Audio Devices

PACKAGE DIMENSIONS

—-eu-o 0 0 w0 #0880 00 00 8 n&

62
61 0.5

L1

CONNECTION DIAGRAM )
SCHEMATIC DIAGRAM

PINT apress |PN | ADRess
" - o9 Ay
1 | Anode 3 1 Cathode a
g| - 2 gz
3 . 2 | Anodeb |12 | cathode b 3 a
3 — =
Loe 3 | Anode ¢ | 13 | cathode .
5 . 4 | Anoded | % | cathode d —A— 5
5 — {5
6 . S | Anodee | 15 [ Cathode e 6 %
7 . 6 | Anode f | 16 | athode f 7 n
n I L
8| o 7 | Ande g | 17 | cathode g
. o 8l _gyn 110
9 o 8 | Anode h | 18 | Cathode h
? —p!
P . 9 | Anodei | 19 | Cathodei 0 ]
L 0 | Anode j | 20 | Cathode j - -
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MDE 291 1...2R, MDE 291 1...2P
MDE 2911...2G, MDE 291 1...2Vv

ABSOLUTE MAXIMUM RATINGS

PARAMETER

VALUES

UNIT

Itmax DC Forward Current

Irpeak max Peak Forward Current per LED (1 psec. pulse width,
300 pps)
P4 max DC Power Dissipation per LED

Tan Operating Temperature
Tsig Storage Temperature

Teaq Lead Soldering Temperature

50
1

150
0..+70
-40..+85

+260

mA

mwW
°C
°C
°C

OPTOELECTRONIC CHARACTERISTICS AT T,-25°C

VALUES
Min. | Max.

UNIT

PARAMETER TEST CONDITIONS DEVICE

MDE 2911R
MDE 2911P
MDE 2811G
MDE 2911V

MDE 2912R
MDE 2912P
MDE 2912G
MDE 2912V

MDE 2811R
MDE 2912R

MDE 2911P
MDE 2912P

MDE 23116
MDE 2912G

MDE 2911V
MDE 2912V

MDE 2911R
MDE 2812R

MDE 2911P
MDE 2912P
MDE 2811G
MDE 2912G
MDE 2911V
MDE 2912V

lr= 100 pA 3 Vv

Iy Luminous Intensity lg=20 mA

0.1 1 mcd

1 mcd

A, Peak Wavelength lr=20mA

645 | 680 nm

625 | 640 nm

573 | 590 nm

554 | 570 nm

Ve Forward Voltage/LED Ig=20 mA

BVg Reverse Breakdown
Voltage/LED

Co Capacitance/LED

MDE 2911R
MDE 2912R

MDE 2911P
. MDE 2812P
MDE 2911G
MDE 2912G
MDE 2911V
MDE 2912V

Ve=0V.f=1MHz 20 o

60 pF




CROSS REFERENCE GUIDE

WERQ- AL SGS-ATES MOTOROLA FAIRCHILD USSR CZECH GDR POLAND HUNGARY
ELECTRONICA SEMICOND

CMOS 4000 SERIES

MMC 4001  CD4001 CDA4001 HCF4001 MC14001  F4001  K5G1LE5 MHB4001  va001 4001BPC
MMC 4002  CD4002 CD4002 HOF4002 MC14002  FAQ02  KBGILES  MHB4002 — —
MMC 4011  CD4011 CDA4011  HCF4011 MG14011  F4011  KSB1LA7 MHB4011 V4011 4011BPC
MMC 4012  CD4012 CDA4012 HCF4D12 MG14012  F4012  KSB1LAB MHB4O12 V4012 40128PC
MMC 4013  CD4013 CD4013 HCF4013 MGC14013  F4013  K5B1TM2 MHB4013 V4013 40138PC
MMC 4015  CD4015 CD4015 HCF4015 MC14015  F4015  K561R2  MHB4015  v4015 =
MMC 4017  CD4017 CDA4017 HCF4017 MGC14017  F4017  KSBIIES ~ V4017 4017BPC
MMC 4018  CD4018 CDA4018 HCF4018 MGC14018  FA018 — - — -
MMC 4019  CD4019 CDA4019 HCF4019 MC14018  F4019  K561LS2 — V4019 _
MMC 4020  CD4020 CDA4020 HCF4020 MGC14020  FA020 KSE1EI6 MHB4020 — 4020BPC
MMC 4023  CD4023 CDA023 HCFA023 MC14023  FA03  KBBILAS _ V4023 4023BPC
MMC 4024  CD4024 CD4024 HOF4024 MC14024  FAGA  K176[E1  MHBA024 — .
MMC 4025  CD4025 CD4025 HCFA025 MC14025  FA05  K5GILE10 — _ _
MMC 4027  CD4027 CDA4027 HCFA027 MGC14027  FAG27  KBB1TVA — V4027 4027BPC
MMC 4028  CD4028 CDA4028 HCF4028 MC14028  F4028  K5611D1 _ V4028 4028BPC
MMC 4029  CD4029 CDA029 HCFA029 MGC14099  FAQ29 —  MHB4029 V4029 4029BPC
MMC 4030  CD4030 CD4030 HCF4030 MC14507  FA030  KSGILP2  MHB4030 V4030 40308PC
MMC 4031  CD4031 CDA4031  HCFA031 Z F4031  K176IR4 - — -
MMC 4035  CD4035 CD4035 HCF4035 MC14035  F4035  K561IR9 _ V4035 _
MMC 4041  CD4041 CDA041 HCFA041 MC14041  FA04] — - _ _
MMC 4042  CD4042 CDA042 HCFA042 MGC14042  F4042  KSB1TM3  — V4042 40428PC
MMC 4043  CD4043 CD4043 HCFA043 MC14043  F4043  K561LTR2  — it -
MMC 4044  CD4044 CDA044 HCFAD44 MC14044  F4044 - - V4044 4044BPC
MMC 4047  CD4047 CD4047  HCFADA7 — F4047 — — - —
MMC 4049  CD4049 CD4049 HCF4049 MC14049  FA0AS  KSB1LN2 _ _ 4049UBPC
MMC 4050  CD4050 CDA40S0 HCF4050 MGC14050  FA050  K561PU4 MHB4050 VA0S0 40508PC
MMC 4051  CD4051 CDA4051 HCF4051 MC14051  F4051  KBB1KP2  MHB4051 = =
MMC 4052  CD4052 CDA052 HCF4052 MC14052  FA052  KBB1KPI  MHB4052  — Z
MMC 4053  CD4053 CD4053 HCFA053 MGC14053  FA053 — MHB4053  — Z
MMC 4054  CD4054 CD4054 HCFA054 MGC14054  FAQ54 Z — Z _
MMC 4060  CD4060 CD40B0 HCF4080 MG14080  F4080 _ _ - 4060BPC
MMC 4066  CD4066 CDA066 HCF4066 MC14066  FAOBE  K561KT3  MHBA086 — 4066BPC
MMC 4067  CD40B7 HCF4067 F4067 - — - -
MMC 4069  CD4069 CD406S HCFA0B9 MC14069  FAOBS - Z - 40BSUBPC
MMC 4071  CD4071 CD4071 HCFA071 MG14071  FAQ71 — - 4071BPC
MMC 4072  CD4072 CD4072 HCF4072 MC14072  FAQ72 Z - —
MMC 4073  CD4073 CD4073 HCF4073 MG14073  F4073 _ _ 40738PC
MMC 4081  CD4081 CDA4081 HCFA0B1 MG14081  FA081 MHB40 _ 4081BPC
MMC 4083  CD4093 CD40S3 HCF4093 MGC14093  F4093 — V4083 40938PC
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ERRATUM

Page 285:

To the table DECODER INPUT DATA read INPUT DATA not OUTPUT DATA

Page 306:

The characteristics of MDE 1541 3 R P G. V same to MDE 1101 3R P G

All connection dl-gr-'m. are top view.



Tiparul executat sub comanda nr. 40441 la
Combinatul Poligrafic ,Casa Scinteii",
Str. Piata Scinteii Nr. 1 — Bucuresti
Republica Socialistd Romania
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