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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.
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PRODUCT INDEX

TYPE FAMILY DESCRIPTION PAGE
CMOS 4000 SERIES
MMC 4000@ CMOS 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 Decrade counter /divider plus 10 decoded decimal outputs 32
MMC 4018 CMOS Presetable divide-by “N” counter, fixed or programmable 37
MMC 40189 CMOS Quad AND/OR select 41
MMC 4020 CMOS  14-stage binary/ripple counter 46
MMC 4021@® CMOS 8-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 2]
MMC 4027 CMOS  Dual "J-K"” master-slave with set/reset capability 50
MMC 4028 CMOS 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 B4-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@ CMOS Quad NAND R/S (3-state outputs) 5 80
MMC 4047 CMOS Monostable/astable multivibrator 85
MMC 4048 CMOS  Expandable B-input gate (3-state output) 91
MMC 4049 CMOS Hex buffer /converter (inverting) a5
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 CMOS 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 4068@ CMOS  8-input NAND/AND gate 116
MMC 4063 CMOS  Hex inverter M9
MMC 4070 CMOS  Quad 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 4076e CMOS 4-bit .D“ latches with 3-state outputs 129

q



TYPE FAMILY DESCRIPTION PAGE

MMC 4077 CMOS Quad exclusive NOR gate 122
MMC 4078e 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 4085@ CMOS Gated "J-K" master-slave (non inverting) 144
MMC 4086e CMOS Gated "J-K" master-slave (inverting and non-inverting) 144
MMC 4087 CMOS Differential 8-channel analog mut tiplexer‘/demut;t;iplexer 114
MMC 4088 CMOS  Dual monostable multivibrator 149
MMC 4503 CMOS  Hex Buffer (3-state non-inverting) 154
MMC 4508 CMOS Dual 4-bit latch (3-state outputs) 157
MMC 4510e 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 40182 CMOS Presettable 4-bit BCD up/down counter 197
MMC 40183@ 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 CMOS Clock generator 218
NMOS
MMN 2102 NMQOS  1024-bit static RAM 222
MMN 2114 NMOS  1024x4-bit static RAM 225
MMN 4027 NMOS 4086-bit dynamic RAM 229
MMN 41186 NMOS  16384-bit dynamic RAM 237
PMOS
MMP  01* PMOS  Multifunctional gate
MMP 02* 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 PMOS  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 1189 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 278
MMP 311 PMOS 5-stage static shift register synchronous parallel or serial input/parallel
output 279

MMP 708 PMOS Programmable controller for thyrystors triacs or transistors




TYPE FAMILY DESCRIPTION PAGE
MMP 710 PMOS  B-channel touch control circuit for TV program selection 281
MMP 711 PMOS 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 PMOS  4-digit counter /display decoder 287
MMP 5009 PMOS  Counter time-base circuit 292
LED & DISPLAY
MDE 1101R LED Standard ight emitting diodes 298
2R LED
38 LED
MDE 1101P LED
2P . LED
3P LED
MDE 1101G LED
26 LED
36 LED
MDE 1101V LED
2V ' LED
Y LER
MDE 1531R LED Rectangular light emitting diodes 301
2R LED
3R LED
MDE 1531P LED
g2  LED
3 LED
MDE 15316 LED
G - LED
b “LED
MDE 1531V LED
2Vs UEB
3 - LED
MDE 1541R LED Triangular light emitting diodes 304
2R LED
S/ LED
MDE 1541P LED
2P LED
3P LED
MDE 1541G LED
26 . LED
36 LED
MDE 1541V LED
2%, "LED
3V LED
MDE 1601R LED Resistor LED's 307
2R . LED
3R LED
MDE 1601P LED
2P LED
S LED
MDE 1601G LED
26 - LED
86 LED
MDE 1601V LED
2V LED
SV LED




TYPE FAMILY DESCRIPTION PAGE
MDE 2101R DISPLAY 0.3 inch red seven segment display right hand or left hand decimal point
common anode 390
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 point
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 23811 R LED Light indicator with discret LED s (bar graph display) 330
2R LED
MDE 2911P LED
o LED
MDE 23911G LED
2 LED
MDE 2911V LED
eV LED

* Not recommended for new design
® Product in development




GENERAL OPERATING AND HANDLING CONSIDERATIONS
Power - Source Rules

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

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

Reversal of polarities will forward — bias and short the structured and protection diode between Vpp
and Vgs

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 Vpp 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 CMOS device and for the device inputs, the device
power supply should always be turned on before the independent input signal sources, and the input
signals should be turned off before the powersupply is turned off (VSS<VIQ/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 is 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. All CMOS inputs should be terminated. When CMOS inputs are wired to edge card connectors with
CMOS drive coming from another DC board, a shunt resistor should be connected to Vpp or Vgs

2. When CM5OS circuits are driven by TTL logic a pull-up resistors should be connected from the CMLSJ%
inputs to 5V.

3. 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

!:;{: .;} ‘_OVDD
A ii:qh %

Ves

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
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MMC 4000 MMC 4001
MMC 4002 MMC 4025

NOR GATES:

4000 DUAL 3 INPUT

PLUS INVERTER
4001 QUAD 2 INPUT
4002 DUAL 4 INPUT
4025 TRIPLE 3 INPUT

GENERAL DESCRIPTION

FEATURES
These NOR gates are monolithic complementary ; . oy
MOS ([CMOS) integrated circuits. The N and P chan- . '\:/?;igs’!l%o{]/ Gelay Tirs = H0 v lypl se C) =S8

nel enhancement mode transistors provide a symme-
trical circuit with output swings essentially equal to
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-
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

® Buffered inputs and outputs :
® Standardized symmetrical output characteristics
® 100% tested for maximum quiescent current

® 5V, 10V and 15 V parametric ratings

® High noise immunity: 0.45 Vpp (typical)

ABSOLUTE MAXIMUM RATINGS

Vpo* Supply voltage: G and H types -0.5 to 20 V
e < E and F types -0.5to 18 V
Vi Input voltage -05to0 Vppt05 Vv
| DC input current (any one input) +10 mA
lé'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 -40to 85 °C
Tstg Storage temperature -65to 150 o
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3 18 V
" E and F types 3to 15 VvV
V, Input voltage to Vop \%
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAMS
MMC 4000 MMC 4002 MMC 4025

A J 1 15 oo Voo
B A 02 130« G
J 8 3 128 H H
K ¢ M 16 1
C 0 Os 10[F L
D Ne [Os e J
s %s 8INC C




MMC 4000 MMC 4001 MMC 4002 MMC 4025

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vo |'o| | Voo o 25°C Teich B
v ™ WA | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G,H|O/ 5 5 0.25 001|025 V3
current types|0/10 10 0.5 001 | 05 15
0/15 15 1 001 |1 30
0/20 20 5 002| 5 150 s
ER|BLS 5 1 a1 1 75
types |0/10 10 2 001 | 2 15
0/15 15 4 001 | 4 30
Vg Output high 675 < 1 5 | 495 4.95 4.95
voltage 0/10 <1 10 | 9.895 9.85 9.85 Vv
0/15 <A 15 |14.95 14.95 14.95
VgL Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 0ps| "V
15/0 =1 15 0.05 0.05 0.05
Vi Input high 05745 | <1 8 |--35 3.5 b i
voltage 1/9 <3 38 7 % 7 \%
1.5/135] < 1 15 114 11 11
V. " Input low 45/05| <1 5 1.5 15 15
voltage 9/1 <1 10 3 3 3 V
18541.5] <91 15 4 4 4
loy Output G.H|0/5 25 5 [-2 -16 |-32 ~1.15
drive types|0/ 5 46 5 |-0.64 =051 —0.36
current 0/10 9.5 18 =16 —1.371—28 —-09
0/15|, 135 15 |—4.2 =34 "1=68 —2.4 4
: m
EF18/ 5 2.5 5 1=1.53 —1.836|—3.2 =19
types|(0/ 5 4.6 5 =082 —0.44|—1 -0.36
0/10 9.5 181413 =4 =28 —0.8
0718 135 1501=8.6 =310—B8 —24
lo. Output G,H{|D/ S 04 5 | 064 B51E" 0.36
sink types (0/10 05 10 | 1.6 18 | 28 0.9
current 0/15 15 1854 4.2 34 | 68 2.4 v
m
E.F [0/°8 04 5 | 052 044| 1 0.36
types|(0/10| 0.5 10 | 1.3 Ll 8 08
0/15 1.5 151 388 30 68 24
i b Input G.Hlg/18 18 +0.1 £10°5| 0.1 +1
leakage types Any
current EF input KA
A 074 15 +03 +1075| £0.3 1
types
2 Input
capacitance Any input 5] 7.5 pF
* Tow = —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. with Vpp= 5V

2 V min. with Vgpp = 10 V
2.5 V min. with Vgp = 15 V

10



MMC 4000 MMC 4001 MMC 4002 MMC 4025

DYNAMIC ELECTRICAL CHARACTERISTICS

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

TEST CONDITIONS VALUES
PARAMETER - UNIT
Vpp (V) min l typ max
tpy Propagation delay time 5 | 125 250
EpHL 10 ’ 60 120 ns
15 45 90
tr.  Transition time 5 ‘ 100 200
Erim 10 50 100 ns
15 40 80

SCHEMATIC AND LOGIC DIAGRAMS

MMC 4000
Voo

[Fi
e

e |

6(10) 5 p p
.
) e I ]E-J— : : : 3_2
.'E,J 'I’L ] H=A
o) = ol J
3m 1 1] | :1 :1 3 gt
il T :] s LG
= 12 | L
Li13) = -];}_JL‘L - K=D+EFF
-lﬁ 3(1) 6(10)
I 4(13)
7
" —De—D—P———

(8,6,13)

—4 m——
"'L :]___43 L-EF
n n (10,4,1m) ) M-CTH

e
..'%
S .
r]% 3 (8,6,13)
af

(10,4,1)

1 OF & 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
%rm u)D
' 3m)
» =l | ikéam D |"ﬂ——] [
e o
;) ;} P 9 5®—D»——~
- [ [ n
S 4 o | 1 J A+B+c+D
L ol J o
~ [ n K E+F+G+H
: 5 =
D Jﬁl .
H n
(% |
The

MMC 4025

" 3
'\E (1) D I
: ’ L__D.,__:}_Dn_é
2) (9,10)

B3

P é 121 1
Fl':J [I "> I
’_l .—l 6 (8,13)
%? h (9,10)
n ™ J=A+B+C
B a8 —— L 230
(n g 1.24 :I K=D+E+-F
o n
g ) :} |i~—4 L=G+H+I
(Z12) n p
i 1= ol
5 ) =N
(8,3 L]n i

INVERTER AND 10F 3 GATES
(NUMBERS IN PARENTHESES ARE

LVSS

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 supplied in 14-lead hermetic dual-in-line
ceramic or plastic packages.

FEATURES

Propagation delay time = 80 ns (typ) at C, = 50 pF,
VDD =10V

Buffered inputs and outputs

5V, 10V and 15 V parametric ratings

100%o tested quiescent current

High noise immunity 0.45 Vpp (typical)

APPLICATIONS

Automotive

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types 3 -0.5to 20 Vv
E and F types -05to 18 \
V, Input voltage -0.5to Vppt0.5 Vv
I DC input current (any one input) +10 mA
Peot Total power dissipation (per package) 200 mw
Dissipation per output transistor
for Top, = full package-temperature range 100 mW
Ta Operating temperature : G and H types -55to 125 °C
E and F types -40to 85 i
Tstg Storage temperature -65to 150 °C
* All voltages are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types to 18 \Y
E and F types 3 to 18 \
V; Imput voltage to Voo Vv
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 i &
CONNECTION DIAGRAMS
MMC 4011 MMC 4023




MMC 4011 MMC 4012

MMC 4023

SCHEMATIC AND LOGIC DIAGRAMS

MMC 4011

e 1T

1
(8,6,3)
2

o
9.52)

=t

AL

MMC a012

g:éﬁ

UETHF

- §I~

—

E{

[y

JETiE

—

]

==

LTk

_:_0.»

=)

el

i o

ITH

—

BT T

ﬁEJ {EJ{ET{EIE

MMC 4023

el b |

HETJH:
P

JETiE

—

e

17t

k..

H R JfE]
2 R

(8,613)

2
(12)
()

(10)

5
9

(10,41)

(13)




MMC 4011 MMC 4012 MMC 4023

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vg Ilal | Voo oo 25°C ThisH UNIT
W W (WAl | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G, H|O/ 5 3 0.25 0.01 | 0.25 7.8
current types |0/10 10 0.5 001 |05 15
0/15 15 1 001 |1 30
0/20 20 5 002 |5 150 A
E EtD/s B 5 1 001 |1 7.5
types |0/10 10 2 001 |2 15
|0/15 15 4 001 1|4 30
Von Output high ar 5 <1 5 1485 4.95 4.95
voltage 0/10 =] 10 | 995 9.85 9.95 Vv
0/15 =l 15 [14.85 14.95 14.95
VoL Output low S /0 =1 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| V
15/0 <=4 15 0.05 005 | 0.05
Vg Input high 05/45|<1| 5|35 35 35
voltage 1/9 | 10 {2 7 i Y
R4S =1 18 |1 11 11
V). Input low 45/05 | <1 5 15 15 1.5
voltage 9/1 <1 10 3 3 3 Vv
135/71.51 <1 15 4 4 4
lon Output G,H|O/ 5 oD 5 =R =16 =32 —=1.19
drive types |0/ 5 46 5 |-064 —0b1—1 —0.36
current 0/10 95 10 -|—=1.8 —~13 |=2.6 —0.9
B/AS| 435 16 '|-4.2 —34 |68 =S
mA
E.F |87 5 25 5 =153 —1.36|—3.2 b
types|0/ 5 46 2 D52 —0.44/—1 —0.36
0/10 9.5 10:|=1.3 —-1.1 |-286 -0.9
D715 135 15 =38 —3.0 |-68 —2.4
lo.  Output G.H|O/ 5 04 5 | 0.64 0511 1 0.36
sink types|0/10 05 10 1.6 1.3. | 26 08
current 0/15 15 15 =22 34 | 68 24 i
m
Ef 10 S 04 5 | 0.52 044| 1 0.36
types (0/10 05 10 "3 o (O L= 0.8
0/15 1.5 15 | 88 30 | 68 2.4
i i Input G.Hlg/18 18 +01 +105| 01 +1
leakage types Any
current E F' input HA
A (w75 15 +0.3 +1075| +0.3 +1
types
c, Input
capacitance Any input i) 7 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 Vgp= 5V
2 V min. with Vpp = 10 V
2.5 V min. with Vo = 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 Vpp values is 0.3%/°C, all input rise and
fall times = 20 ns)

PARAMETER TEST CONDITIONS VALUES UNIT
Vpp (V) min typ max
tp Propagation delay time 5 125 250
UpHL 10 60 120 ns
15 45 S0
trye  Transition time S 100 200
EriH 10 50 100 ns
15 40 80

16
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MMC 4013

DUAL “D*”

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 ling, respectively.

- TYPE FLIP-FLOP

FEATURES

® set-reset capability

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

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

® quiescent current specified to 20 V

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

® standardized symmetrical output characteristics

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 \Y
o E and F types -05 to 18 v
V; Input voltage -0.5to VDD+D o 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 temperature : G and H types -55to 125 °C
E and F types -40to 85 °C
Tetg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpop* Supply voltage: G and H types 3to 18 Vv
= : E and F types 3to 15 \'
-V, Imput voltage Oto \'
Ta Operating temperature : G and H types -55to 1Bg °C
E and F types -40to 85 °C

CONNECTION DIAGRAM

a1
o
cLock1(
RESET1(]
il s

SET1(]
Vgs @
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MMC 4013

STATIC ELECTRICALCHARACTERISTICS
lover recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo lo | Voo | Tow 25°C LT
V) M WA | V) e 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 0.02 4 120
0/20 20 20 004 | 20 600 uA
& = 1075 L] 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 < 5 |14.95 495 4.95
voltage 0/10 <1 10 | 9.95 9.95 9.95 \
0/15 | 15 [14.95 14.95 14.95
VoL  Output low 5 /0 <1| s 005 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 0.05| V
1570 oy 15 0.05 0.05 0.05
Viy  Input high 05/45|<1| 5 | 35 35 35
voltage 179 <1 y e T 4 o 7 Y
1.5/435] <1 15 |11 11 * i
Vi  Input low 45/05|<1]| s 15 15 15
voltage 9/1 4 10 3 3 3 \
135715 <1 15 4 4 4
lon Output GH|O/ S5 25 S =2 =186 |-32 =915
_ drive types |0/ 5 4.6 5 |-0.64 =151 = —0.36
current 0/10 8.5 10 =18 =1.3 |28 -0.9
0/15 135 15 |—-4.2 —34 |—6.8 —24 -
m
S T P ) 25 2 =153 =1.36|—3.2 =1l
types|0/ 5| 46 5 |-052 —0.44|—1 _0.36
0/10 8.5 10 }|—-1.3 —1.1 |26 —0.9
B8715] 135 15 (=36 —3.0 68 -2
loL Output GH|O/ 5 04 5 0.64 094 1 0.36
sink types |0/10 0.5 10 1.6 1.3 |28 0.9
current 0/15 1.5 15 4.2 34 | 68 2.4 >
m
EF |84 S 04 5 1052 044 1 0.36
types |0/10 05 10 1.3 1.3 2.6 0.9
0/15 1.5 15 3.6 30 | 68 2.4
b b Input G.Hlg/18 18 +0.1 +10°5( +0.1 +1
leakage types Any A
current ; K
E.F los1s| "™ 15 +0.3 +10'9 0.3 +1
types
C Input
capacitance Any input L5 7.8 pF

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

* Thigy = +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 Vpp =15 V

18



MMC 4013

DYNAMIC ELECTRICAL CHARACTERISTICS

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

VALUES
PARA TEST CONDITIONS
ey Vpp (V) min. typ. max. UNIT
tpiHy, Propagation delay time (clock to Q@ or 5 180 300
tpy. G outputs) 10 65 130 ns
15 45 90
LoLH, Propagat.ign delay time (Set to @ or & 150 300
Reset to Q) 10 65 130 ns
15 45 90
CpHL, Propagation delay time (Set to 8 or 5 200 400
Q outputs) 10 85 170 ns
15 60 120
trin,  Transition time 5 100 200
ErHL 10 50 100 ns
15 40 -80
fcL®  Maximum clock frequency 5 85 7
10 8 16 MHz
18 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 80
: 10 80 40 ns
15 50 25
teetwp Data setup time 5 40 20
0= 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

L

10
o, i1 TG
& 16 8 i<
DATA -
1 cL
a {
TG (q
t Q
L 1(13)
SET
6(8) i BUFFERED  QUTPUTS
48 o8 o212
cLo—I >ol-| >oJ— a
3)
N(N) = FF1/FF2 TERMINAL
ASSIGNEMENT
TRUTH TABLE
cCLe| D | R s 1ald
B L e S 1 0 0 0 1
ol adeiii G # o0l LY
INE =X 0 0 8] Q NO CHANGE
X X 1 0 0 1
X X 0 1 1 0
X Xo ] 1 1 1
LOGIC 0 = LOW ® = LEVEL CHANGE

LOGIC 1 = HIGH

X = DON'T CARE
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MMC 401494 MMC 4021

8- STAGE STATIC SHIFT HEGISTEHS
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
8-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/SEFNAL CONTROL input is low,
data is serially shifted into the B-stage register
synchronously with the positive transition of the
clock line.

When the PARALLEL/SERIAL CONTROL input is
high, data is jammed into the B-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-
ﬁlied in 1B6-lead dual-in-line plastic or ceramic pac-
age.

FEATURES

® Medium speed operation-12 MHz (typ.) clock rate.
at VDD_VSS =10V

® Fully static operation

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 V
E and F types -0.5to 18 \
V, Input voltage -0.5 to Vppt0.5 \
| DC input current (any one input) *10 mA
#’w: 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
Tetg 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 Y
P E and F types 3to 18 Vv
| Input voltage O to VBQ Vv
Ta Operating temperature : G and H types -55 to 1 °C
E and F types -40 to 85 o=
CONNECTION DIAGRAM TRUTH TABLE For 4014
L Parallel /serial Q
Pi-8 1 3 vop CL | Serial input control PI-1|PI-nfinternan | Gn
s E . by g ::Z o X 1 0| o 0 0
a4 - o X 1 40 1 0
P-4 [ B PI-5 . X 1 0 1 0 1
P-3 @5 1207 = X 1 1 1 1 1
P2 f6 n [ SERIAL IN = 0 0 X X 0 8,1
P17 o[ cLock =Y 1 0 X X 1 Q-1
w [e 9[) PARALLEL/SERIAL o ¥ X X X | X Gy n [ NC
CONTROL

X = Don't care case

NC = No change
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MMC 4014 MMC 4021

LOGIC DIAGRANMS AND TRUTH TABLE For MMC 4021
s i Parallel /serial Q
CL | Serial input Soatrol P1-1(Pl-n (interjnall G,
X X 1 0 0 0 0
X X 1 0 1 0 1
X X 1 1 0 1 0
X X 1 1 1 1 1
—/‘ 0 0 X X 0 G;-1
1 5 0 X X 1 Q-1
SRR .7 0 X X Q, b NG
X = Don't care case NC = No change
MMC 4014 P1 P2 P3 P4 PS5 P6 P7 P8
7 6)’ 5
SERIAL
& [ ! o] = R —D" 0 a
L cL Cps| M psf < ps) [ ps Il FIEL
. ; R & 1
PARALLEL/
SERIAL
GONTROL
U
L
MMC 4021 P P2 P3 B P5 P6 P7 P8
7 5 L




MMC 40149 MMC 4021

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER | v, Vo ol [Voo| Thow 25°C T | it
™ v WAl | V) e Tmax. | min. typ | max. | min. | max.
I, Quiescent G,H}10/ 5 5 8 0.04 5 150
current types (0/10 10 10 0.04| 10 300
0/15 18 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 WA
E.-F185'S 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80O 600
Von  Output high 8/'5 <1 5 |14.95 4.95 4.95
voltage 0/10 <1 1| 10 | 995 995 9.95 Vv
0/15 il 15 [14.85 14.95 14.95
Vou  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <4 10 0.05 0.05 0e5] "\
1570 =1 15 0.05 0.05 0.05
Viy Input high 0.5/45 ] <1 5 35 35 35
voltage 1/9 <1 10 | 7 5 g 7 Y
1.5/7135] <1 15111 15 11
Vi Input low 45/85 | <1 i 1.5 15 1:5
voltage a/4 <1 10 3 3 3 V
135448 <1 15 4 4 4
lon Output G H|0/£S 25 Bif=2 =4.6.—-3.2 =415
drive types |0/ 5 4.6 5 |-0.64 —0.5%}—1 —0.36
current 0/10 95 10+ |—=1.86 —.3 =256 —0.9
0415 185 15 1=42 —34 |-68 —g2.4 .
m
E, F | 055 25 5t 153 —1.36|—3.2 TN
types |0/ 5 4.6 5 =052 —0.44|—1 —0.36
0/10 95 10 |=1.3 =1 l=2.6 -0.9
0/45] 1135 15 =85 -3.0 6.8 —2.4
loL Output G H|O0/ 5 04 5 | 0.64, 051| 1 0.36
sink types |0/10 0.5 10450 16 1.3 | 26 0.9
current 0/15 15 1854 42 34 | 68 24 "
m
E F 1045 04 Sl 5 044| 1 0.36
types |0/10 05 g ) i s 1.1 1 28 0.9
0/15 5 151 26 30 | 68 24
i . Input GHlg/g 18 +0.1 +10°8( +0.1 +1
leakage types Any
current EF input KA
G a1 s 15 +0.3 +105| +0.3 +1
types
o Input
capacitance Any input 5 75 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 forboth “1"” and “0” level is:

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




MMC 4014 MMC 4021

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp= 25°C, C, = 50 pF, B, = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all
input rise and 'fall times= ns) .
TEST
PARAMETER CONDITIONS VALUES UNIT
Vpp (V) min. typ. max.
Clocked operation
‘tpin.  Propagation delay time 5 160 320
tpHL 10 80 160 ns
25 60 120
trye  Transition time = 100 200
triH 10 50 100 ns
15 40 80
fer*  Maximum clock input frequency S 3 6
10 6 12 MHz
15 85 177
tw  Clock pulse width 5] 180 90
10 80 40 ns
15 50 25
t. t; Clock input rise or fall time B 15
10 15 us
15 18
tsetup Setup time, serial input (ref. to CL) 5 120 60
10 80 40 ns
15 60 30
tseryp Setup time, paralel inputs (4014) (ref. to CL) 5 80 40
10 50 25 ns
15 40 20
tsetup Setup time, paraltel inputs (4021) 5 50 25
10 30 15 ns
15 20 10
tseryp Setup time, parallel /serial control (4014) H 180 S0
(ref. to CL) 10 80 40 ns
15 60 30
thog Hold time, serial in, parallel in, 5 0
parallel /serial control 10 0 ns
15 0
twy P/S Pulse width (4021) 5 160 80
10 80 40 ns
15 50 25
bom /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 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.
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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-
lable in 16-lead dual in-line plastic or ceramic pac-

kage.

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 B8 stages using additional
MMC 4015's is possible.

FEATURES

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

@ Fully static operation.

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

® High noise immunity

ABSOLUTE MAXIMUM RATINGS

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

CONNECTION DIAGRAM




MMC 4015

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions:)

TEST CONDITIONS VALUES
PARAMETER v Vo |[lol |[Voo| Tiow 25°C ThigH UNIT
A v WA | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G H |84 5 5 5 0.04 < 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
EFI0O/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vgy  Output high 0/ 5 < 5 |4.95 4.95 4.95
voltage 0/10 <1 | 10 |995 9.95 9.95 Y
: 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 |19 0.05 0.05 005 V
15/0 <4.1.15 0.05 0.05 0.05
Vi Input high 05745 | <1 5 1.85 3.5 35
voltage 1/9 (O s O 75 7 Y
1.5/4436} < 1 |- 18 |11 11 13
Vi Input low 45/05 | <1 8 1.5 (1123 1.5
voltage 91 <1418 3 3 3 Vv
135418, <1 | 156 4 4 4
lon Output GH|O/5 25 85 |—2 —1.6—32 ~1.15
drive types |0/ 5 46 5 [-0.64 —0.511-1 —0.36
current 0/10 9.5 10 _|-1.6 —1.3 |=2/6 -0.9
0/151 135 15 |-4.2 -3.4 |-6.8 —2.4
mA
EF 045 25 5 153 —1.36/—3.2 =11
types |0/ 5 4.6 9. 1=0.52 —0.44|—1 —0.36
0/10 85 103 =5 =26 —0.9
0/15] 135 15 |-386 =30 |68 —24
loL Output G H|0/5 04 "5 | G964 051 1 0.36
sink types |0/10 0.5 10 | 1.8 1.3 | 26 09
current 0/15 1.5 15 | 42 34 | 68 2.4 %
m
EF.10/5 04 5 | 052 044| 1 036
types |0/10 0.5 10 133 19 {286 09
0/15 1.5 15. | 38 30 | 68 24
s b Input G.Hlg/18 18 +0.1 +10°5| 0.1 +1
leakage types Any o
current ; -
E.F los1s| "MPUE 15 +0.3 +105+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:

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

2.5 V min. with Vpp = 15 V




MMC 4015

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 times= 20 ns)

VALUES
PARAMETER TEST EI/DNI(I\J/I;'IONS ke
R min. | typ. | max.

Cloéked 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

triH (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
5 8.5 17

tw. Clock pulse width o 180 90
10 80 | 40 ns
15 50 }.. 25

t. te¢  Clock input rise or fall time b 15
10 15| us

¥ 15 ™

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

Reset operation

tpLH: Propagation delay time 5 200 | 400

CpHL 10 100 | 200 | ns
15 80 | 160

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

¢ 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 0113(5) 0,12 (4) Q31 (3) 0,2 (1)

§ b.a Q

ol

(%)
=]
=]
=]

|
o
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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 102 ohm typ.)
Extremely low off switch leakage resulting in very
low offset current and high effective off resis-
tance: 110 pA typ. VppVsg = 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 Htypes -0.5to 20 V
E and F types -0.5 to 18 Vv
V; Input voltage -0.5to Vppt0.5 V
| DC input current (any one input) 10 mA
F!’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 °e
E and F types -40to 85 °C
Tetg 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 Vv
E and F types 3 to 15 \)
Vi Input voltage to Voo Vv
Ta Operating
temperature : G and H types -55 to 125 °C
- E and F types -40 to 85 (B

CONNECTION DIAGRAM

SCHEMATIC DIAGRAM
Voo

CONTROL
Vee

g m/ouro———{ I }—'I ouT/IN
R




MMC 4016

TYPRICAL ,,ON"” RESISTANCE CHARACTERISTICS,

Ty =25°E
SUPPLY LOAD CONDITIONS
CONDITIONS 2o = -
Voo Vss | VALUE Vis VALUE Vis VALUE Vis
WV ) = W\ (@) V) (a) \Y)]
Ron +15 0 200 +45 200 415 180 +18
200 0 200 0 200 0
Rgp (max.) +15 300 +11 300 +9.3 320 +9.2'
Ron +10 290 +10 250 +10 240 +10
2390 0 250 0 300 0
Rgy (max.) +10 500 +7.4 560 +5.6 610 +85
Ron +5 860 +5 470 5 450 +5
600 0 580 0 800 0
Rgy (max.) +5 0 1.7k +4.2 7k +29 | 33k +2.7
Ron +25 | —25 5390 +2.5 450 +25 480 +25
720 =25 520 —=2b 520 —-25
Ron (max.) +25 | —25 | 232k +0.25 | 300k +025 | 870k + 025
* Variation from a perfect switch, RDN =00
STATIC ELECTRICAL CHARACTERISTICS
(over recornmended operating conditions)
TEST CONDITIONS VALUES
PARAMETER Ve=( Vss | Voo TLow 25°C ThigH -
Vop | (V) V) - : - UNIT
min. | max. | min. | typ | max. | min. | max.
I.  Quiescent G H 5 0.25 0.01 | 0.25 75
device types| 10 i1 001 )05 18
current 18 1 0011 30
(all 20 5 002|5 150
uA
switches EF S 1 00111 75
ON or all type 10 2 001(2 15
switches OFF) j 15 4 0014 30
Switch
Vis
Rgn ON Resistance H, G +7.8 360 200 | 400 600
typed] -75 360 200| 400 600
= +0.25 775 280 | 850 1230
L +7.5 |-75 Q
E F| 10kQe +7.5 370 200| 400 520
types| = 370 200 | 400 520
+0.25 790 280| 850 1080
H, G +5 600 250 | 660 960
types| -5 600 250| 660 960
e +0.25 1870 580 |2000 2600
i +5 | -5 o
E F| 10kae +5 610 250 660 840
type -5 610 250| 660 |" 840
sI +0.25 1900 580 | 2000 2380




MMC 4016

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Ve=| Vss | Voo Tiow 25°C ThigH
Vop | W) | (v : : . UNIT
min. | max. | min. | typ | max. | min. | max.
G H +18 360 200 | 400 600
types 115 0 H025 360 200| 400 600
= +9.3 775 300| 850 1230
R, a
AR +15 370 200| 400 520
types +15 0  H+0.25 370 200| 400 520
+9.3 790 300| 800 1080
G H +10 600 250 | 660 960
types =10 0 025 600 250| 660 960
A= +5.6 1870 560 |2000 2600 =
E5 | 10K0 +10 610 250| 660 840
types| +10 0 [HO0.25 610 250| 660 840
5.6 1800 560 | 2000 2380
AON Resistance
A= | +Z5. =256 +t75 10 a
(between any 10 kQxe| +5 e T o 15
2 of 4 switches)
Input or output G, H Vpp V=
leakage current types +18 Vgg
switch OFF 0 +0.1 107 | +£0.1 1
(effective OFF —~ e
resistance) EF Voo V=
type +15 Vsgs
0 +0.3 0] H03 1
C, Input capacitance Veo = Vgg=—5 +5 4
Cqo Output capacitance 4 pF
C,o Feedthrough 0.2
Control (V)
V1 Switch 5 1 1 2.25 1
threshold lis= 10 pA 10 2 2 45 2 V
voltage 15 2 2 6.75 2
l| Input G H 5
types 18 +0.1 +107°| +£0.1 1
Vig< V, uA
current EF IS DD i,
types 18 +0.3 +107| £0.3 +1
C,Input capacitance =) TS 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 V V Vv
kd |Hz)| o | oF | o typ. | max.
Switch
toq Propagation =Vpp 10 10 sq.| GND 5 40 | 100
delay time Wave 10 20 50| ns
(Signal input 15 19 40
to output)
Crosstalk between Vewn) = Vpp = 15 1 V,[A,‘
any 2 of 4 switches Vem) = Vgs = —5. =5pp 0.9 MHz
(f —50 dB) 20 log -
Vv
= 50 dB '
Frequency response =Vpp -
switch “ON" (Sine wave =45 1 S5p—p| —5 40 MHz
input) at 20 log ﬁ =
=-3dB o
Feedthrough
(Switch) = Vsg
OFF) aty,
20log —2=-50dB =-5 1 —5p-p 5 1.25 MHz
\4
Sine wave distortion = Vpp 10 1 |sp—p| =5 | 0.4 %
=5
Control (V)
Propagation delay: Vpp— Vss 1 Vpp 5 5| 70
(Turn ON control (gq. wave) or 10 |Vpp—Vss| 20 | 40 ns
to output) ; Vss 16 |=10V] 15 | 30
Max. allowable
control input 10 (Sg. wave) 1 Vpp |GND | 10 10 MHz
repetion rate
Crosstalk (Control 10(5q. wave) 10 GND| 10 50 mv
input to signal output)

(@) Symetrical about OV
(@) Fir all test conditions.

31



M mercdlcdiionmea

MMC 4017, 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
CMOS 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 remains 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 @ multi-device counting chain.

FEATURES

® Fully static operation
& l)lllct]a({i/um spéed operation —12 MHz (typ) at Vpp =

APPLICATIONS

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

® Frequency division

® Counter control /timers

® Divide — bv — N counting.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5 to 20 V
. E and F types -05 to. 18 v
V, Input voltage -0.5to Vppt0.5 Vv
i DC input current (any one input) 10 mA
'5;0: 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 -40 to 85 °C
Tseg Storage temperature -65 to 180 °C
* All voltage values are referred to Vgg pin voltage ’
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types to 18 Vv
£y E and F types 3to 15 V
V, Input voltage to Voo Vv
Ta Operating :
temperature : G and H types -55to 125 C
E and F types -40 to 85 °C
CONNECTION DIAGRAMS
MMC 4017 MMC qa022
INHIBIT
CARRY OUT

1
2
3
4
5
6
7
8




MMC 401 7, MMC 4022

LOGIC DIAGRAM

0 1 2 3 b o 6 1 8 9 ouT

3 2 0 5 (6) 9 n
MMC 4017

Sl € |

C Q2 C 03 rC RQI' C 505

e P

i
CLOCK (14,
CLOK 3
0 1 2 3 3 5 6 1 CARRY OUT
1 7 1 3 5 10
MMC a022 i
S |




MMC 4017 MMC 4022

TIMING DIAGRAM

MMC 4017

e

CLOCK
INHIBIT

__1
o
/7L
/_\

3
H?’j ’

2t

&3

4
g
g m
e

8

9

e =
CARRY L I \
OUTPUT L I

MMC 4022
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MMC 4017 MMC 4022

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo fio! | Voo . 25°C Touau -
v v WA | M e T max. | min, typ | max. | min. | max.
I Quiescent 8 H 10/ 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
EF 10/ 5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
Q/15 15 80 004 | 80 600
Vou Output high D 5 <1 5 |4.95 495 4.95
voltage 0/10 <1 | 10 |9.95 9.95 9.95 Vv
0/15 <1| 15 [1485 14.95 1495
Vg  Output low 570 <1 5 0.05 0.05 0.05
voltage 10/0 = 10 0.05 0.05 005( Vv
1570 <=y 1S 0.05 0.05 0.05
Vig _ Input high 05/45(<1| 5 [ 35 35 35
voltage 1/8. 1 <1410 | 7 7 7 v
154185 <l 1515114 11 11
Vi Input low 4505 <1 5 1.5 1.5 1.5
voltage 9/1 < 9 10 3 3 3 \'
S R P e S | 186 4 4 4
loH Output GH|O/ S5 25 Sei=0 —1.6 |—32 =115
drive types |0/ 5 4.6 5 |-0.64 —0:51|—1 —0.36
current 0/10 95 105 1=7"6 =13 |=2:8 —0.9
(8 Y 1) e R e 15 |-4.2 —34 =68 —2.4
mA
EF [0/ 5] 25 5 [-1.53 1.36/—3.2 ~1.1
types |0/ 5 46 T = E e —0.44(—1 —0.36
0/10 8.5 JE =13 — A28 —0.8
D5 " 135 =36 —3.0 |—-68 ‘—2.4
loL Output G H|O/ 5 04 5 | 0.64 0:97'1%1 0.36
sink types |0/10 05 10 1.8 1.3 | 26 08
current 0/15 1.6 15. | 4.2 84 | 68 2.4
mA
| S P 04 o 0.52 044| 1 0.36
types |0/10 05 10 1.3 14 26 0.9
0/15 1.5 15 .36 30 | 68 2.4
i b Input G.Hlg/1g : 18 +0.1 +10°5] 0.1 +1
leakage types Any
current EF it pA
" 10715 15 +0.3 +107° +0.3 +1
types
Ci Input
capacitance Any input 5 7.8 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Tygn = +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 =10 V
2.5 V min. with Vpp =15 V




MMC 401 7, MMC 4022

DYNAMIC ELECTRICAL CHARACTERISTICS

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

and fall times = 20 ns)

TEST VALUES
PARAMETER CONDITIONS - UNIT
VppoV) min. | typ. | max.
Clocked operation
tei  Propagation delay time 5 325 | 650
tpHL  Decode out 10 135 | 270 ns
15 85| 170
Carry out 5 300 | 600
10 125 | 250 ns
1% 80 | 160
ETHL  Transition time 5 80 | 200
triH  Carry Out or Decoded 10 100 | 100 ns
Out Line 15 50 | 80D
foL Minimum clock input frequency 5 25 5 5
10 5 10 MHz
- L 55 11
tw Maximum clock pulse width B 100 | 200
10 45| 80 ns
15 30 60
t. t Clock input rise or fall time o
10 Unlimited us
15
tsewp 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
teHt  Carry Out or Decoded 10 115 | 230 ns
Out Line 15 85| 170
twy Minimum reset pulse width 5 130 | 260
10 55 { 110 ns
15 30 60
trem  Minimum reset removal time o 200 | 400
10 140 | 280 ns
15 75 | 1580

/36



H merodlcciioncs

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-
pu::]? are provided. DLvide byI 1008, S g 0;‘ Edcountﬁr
igurations_can_be implemente y ‘feeding the
&. 551 &% ﬁéc (7 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

@® Medium speed operation 10 MHz (typ) at Vpp—Vss
=10V.
@ Fully static operation.

ABSOLUTE MAXIMUM RATINGS

Vpp* . Supply voltage: G and H types -0.5to 20 Vv
E and F types -0.5to 18 \Y
V; Input voltage -0.5to Vppt0.5 "
| DC input current fany one input) +10 mA
Ig’m Total power dissipation (per package) 200 mW
Dissipation per output transistor
for Tp = full package-temperature range 100 mwW
Ta Operating '
temperature : G and H types -55 to 125 o 7
and F types -40to 85 ¥
L 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 \
E and F types 3to 15 Vv
Vi In put voltage Oto Vop Vv
Ta Operating
temperature : G and H types -55to 125 e
E and F types -40 to 85 °C

CONNECTION DIAGRAM

DATA
JAM)
JAM2
az
(W]
3
JAM3
Vs

1
2
3
4
5
6
7
8

Il mlalaliclclialal !

ENABLE
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MMC 4018

LOGIC DIAGRAM

RESET =

o—~|>.— R
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0 R 2.0 R 3.2 R 7,03 R 9k R 2.5
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o— D 02 a2 b3 o3 D4 Qb s 05
(T —l Qs

S T (RE] (L 0k
| I (0 I |
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i PE |
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a |
(i I PE a
Detail for flip-flop s [—J o
'I’ P
L ul

TIMING DIAGRAM

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

wx ANAANANANANAAANNANNNAANNNY

RESET
PRESET
JAMI

Dgn't care unfil "PRESET goes high




MMC 4018

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER (://l] Vg ||0| Voo TT.OW 250 TT-"GH e
M WA | V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G.H |0/ B 5 5 0.04 o 150
current types |0/10 10 10 0.04 10 300
0/15 15 20 004 | 20 600
0/20 20 100 0.08 | 100 3000 A
E F 10/°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 1 5 |4.95 495 4.95
voltage- 0/10 <51 10 |9:95 9.95 9.95 \
0/15 <1 15 (14.95 14.95 14.85
Voo Output low 5 /20 <1 7 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
Viy Input high 05745 | <1 5 '35 3.5 3.5
voltage 1/9 <1 189 .7 i Sy V
1.5/18386( <1 15 111 ] 11
Vi input low 45405 | <1 o 15 1.5 1.5
voltage 9/1 < 10 3 3 3 Vv
1385/1.8} <1 15 4 4 4
lon Output G, H|O0/ S5 25 912 —1.6-]=3.2 —1.15
drive types |0/ 5 4.6 5 |-0.64 =051i=1 —0.36
current 0/10 95 10 -1.6 —=1.3 |—=2.6 =09
0445} 435 18- =42 —3.4 |—-6.8 —24 A
m
EFjQrS 25 5188 —1.36—3.2 =11
types |0/ 5 46 5 052 —0.44|—1 —0.36
0/10 95 10 ~1=1:8 = adfenfe= P —0.9
041545135 195138 —-30 |-68 —24
loL Output G H|O/ S5 04 5 | 0.64 051 1 0.36
sink types |0/10 0.5 0§ 1.6 e 3 = 08
current 0/15 15 15 | 42 34 | 68 24 o
m
E.F.]0OZ 5 04 5 | 052 044| 1 0.36
types |0/10 05 10 1.3 1.9 2.6 09
0/15 15 18 136 30 | B8 24
b Iy, Jiput G.Hlg/s 18 +01 +10°5| £0.1 +1
leakage types Any
current EF input KA
i (@7 k] 15 +0.3 +1079| £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.

* Tyen = H125°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 Vpgp = 10 V
2.5 V min. with Vpp= 15 V




MMC 4018

DYNAMIC ELECTRICAL CHAHAﬁTEHISTIGB

(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 (\:.‘/ONR/I;’IONS UNIT
0o min. | typ. | max.
tpLH: Propagation delay time B 200 | 400
EpHL 10 90 | 180
15 65 | 130
ns
ETHL Transition time 5 100 | 200
131 10 50 | 100
15 40 ( 80
foL Maximum clock input frequency 5 3 6
10 v 14 MHz
15 85 17
tw. Clock pulse width 5 160 ( 80
10 70 35 ns
15 50} 2b
t, ts Clock input rise or fall time S5
10 Unlimited us
15
tsetup Data input Set-Up time o~ 40| 20
10 12 6 ns
15 5] 3
tH Data input Hold-time 5 140 | 70
10 80 | 40 ns
15 60 | 30
Preset-- or reset operation
toLH Propagation delay time (Reset or Reset to Q) B 275 | 650
tPHL 10 125 | 250 ns
15 90 | 180
Preset or reset pulse width 5 160 | 80
10 70| 35 ns
15 50| 25
Leerm Preset or reset removal time 5 80 | 40
10 30| 15 ns
15 20| 10

3¢ At PRESET ENABLE OR JAM inputs.

40



CIOCICEIORICY g

QUAD AND/OR SELECT GATE

GENERAL DESCRIPTION FEATURES

The MMC 4018 consists of four AND/OR select ® Medium-speed operation tpy, = tp y = 60 ns (TYP)
gate configurations, each consisting of two input at Vpp= 10V, C_ = 50 ply

AND gates driving a single 2-input OR gate. Selec- ® 100% tested for quiescent current

(tjl.o'n is accognphshed by control bits KK and Ky, In ad-

dition to selection of either channel A or channel B

lnformlation. the c?n;:]rol bits can be applied simulta- APPLICATIONS

neously to accomplish the logical A + B function. ;
The MMC 4019 E/F/G/H types are suppliedin 16-lead @ GG oy oveet S, oo

ermetic dual-in-line ceramic or plastic package. ® True/complement selection

@ And-OR/exclusive-OR selector

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 V
ST E and F types 05to 18 v
V Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) +10 mA
Ig’m Total power dissipation (per package) 200 mW
Dissipation per output transistor

for Tp = full package-temperature range 100 mW

Ta Operating 2
temperature : G and H types -55to 125 °C
E and F types -40to 85 U B
Tstg Storage temperature -65 to 150 ok B

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

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

V

E and F types . 3to 15 V

Vi In put voltage . Oto Vop Vv
Ta Operating

temperature : G and H types -55to 125 o

E and F types -40to 85 °C

CONNECTION DIAGRAM

B4 Voo
A3 [ AL
B3] Kb
A2(g =AbKa=B4Kb
B2(] D3=A3Ka=B¥Kb
Al D2=A2Ka=B2Kb
81 [ Di=AIKa=B1Kb
%ssQ sfKa

q1



MMC 4019

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO Ilo' VDD TT.DW 25°C TT'"GH UNIT
V) M 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 0.04 | 20 600 A
EF |05 5 4 0.02 4 30
types |0/10 -10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vg4 Output high 6/ 5 = .5 [4.95 4.95 4.95
voltage 0/10 <= 10 | 9.95 9.95 9.95 Vv
0/15 <3 15 |14.95 14.95 14.95
Va Output low 5./0 <hq 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| V
15/0 sy | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 138 35 35
voltage 8L b 30 ] 7 7 7 \Y
1.90188 <1 15 |11 11 11
Vi Input low 45/05 | <1 5 g 4] 1.5
voltage 9/1 <) 10 3 3 3 Vv
13.5/1.5|.<1 15 4 4 4
loy - Output G.H|0O/ 5 25 5 |2 1.6 =82 =115
drive types|0/ 5 46 5 0864 —0.51|=1 —0.36
current 0/10 85 10. |-1.6 ~ =26 —0.9
0415135 15 =42 —34 |—6.8 —o:4 "
m
E E 04 S 25 9 183 —1.36|—3.2 —14
types |0/ 5 4.6 B =052 —0.44|—1 —0.36
0/10 95 10 |=%3 =2 l=2:8 -0.8
02151 135 15 |—-36 =30/1—68 —2.4
loL QOutput G,H|0/5 04 5 | 0.64 o511 -1 0.36
sink types |0/10 0.5 10 1.6 13 2a 08
current 0/15 15 15 |-4.2 34 | 68 2.4 A
m
E-FT84 5 04 5 |"O52 044| 1 0.36
types |0/10 B3] 10 1.3 1.1 2.6 098
. 0/15 1.5 15 | 3.8 30 | 68 2.4
v I - Input G.Hlg/1g 18 +0.1 +10°5( +0.1 +1
leakage types Any A
current ; ¥
E.F lo/1s| "MPU 15 +0.3 4105 +0.3 +1
types
£ Input
capacitance Any input 5 2.8 pF
* Trow,= —55°C for G, H devices; —40°C for E, F devices.
* Trigh = +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 Vpp= 15 V
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MMC 4019

DYNAMIC ELECTRICAL CHARACTERISTICS

(T = 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 Ludn
VpplV) min. typ. max.
tpLH Propagation delay time 5 150 300
EpHL 10 60 120 ns
15 50 100
ETLH Transition time . B 100 200
t 10 50 100 ns
Tuf 18 40 80
TRUTH TABLE LOGIC DIAGRAM
Ka Kb Voo
Kl Kb An Bn DN I.u’—_k
BERSEERE A2
1 0 0 X 0 el B0,
0 1 X 1 1 B LE)
o[ 45| B o e I (1203
1 1 o|l o| o 83— | =DL=(ArKu)~(B'KbT
1 1 0 1 1 A2—4] : : rl.m
143 a0 A 82—l
1 1 1 1 1 ol L)
: B1—L
X = Don't Care
8
TYPICAL APPLICATIONS Vs
SHIFT-LEFT SHIFT-RIGHT REGISTER
SHFT RIGHT INPUT SHIFT LEFT
sz 100 USSR o | o)) prs Sem I ) e e L . — [ INPUT
L ¥ = ¢ i (kb)
(ka) | H lSHIFT
SHIFT_|] ! 1 | RIGHT
LEFT | 1| SELECT
SELECT | i
1 ]
| 1
| 1
1
ISy SN Ry pae——— |
oK
) M T A ) 1
SHIFT i b i
SHIFT__ 1 1L SHIFT
S i |-
g MMCTT OR__EQUN . !

a3



MMC 4019

AND-OR  SELECTED GATING

—————————

-

__'B'_REGISTER
013 OR EQUI

3

_......-_
a3 Ty

o —————
it

) e LY oW T, % s
= 2 (kb)
(ka) [ * b | » hd ——F i SELECT
SELECT I, B"REGISTER
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MMC 4019

AND-OR exclusive OR selector

2,
[+]

TRUTH TABLE

--.i--..._..-n
g
i

oo o -
P emem ==

-r-

gg b
-

"lll.'
Poscocoe e —

MMC 4001 OR EQUIV.

(35

T
A®B
A+B

Ki®]
0
0
1
1

Kl
0
1
0
1

@]

p3h_

N

- e B e em wm s J

| k_w

Al

3537

o

Al-B1  A2982

Al

-

e

151

]
1
beaccmead '-"LNf.U--""L

Kle]

45



MMC 4020 MMC 4024 MMC 4040

RIPPLE-CARRY BINARY COUNTER/DIVIDERS:

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

)

GENERAL DESCRIPTION FEATURES

These devices are monolithic |.C's fahricated with stan -~ @ Medium-speed operation
dard Al-gate CMOS technology. All counter stages e 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 unhmited clock rise and fall times. All inputs

and outputs are buffered. MMC 4020, MMC 4040

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

tic package and MMC 4024 is available in 14-lead

dual-in-line plastic or ceramic package.

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -0.5 to 20 V

E and F types -0.5 to 18 V

V, Input voltage -0.5to Vppt0.5 V

| 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 mwW

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

E and F types' -40 to 85 b &

Tsig Storage temperature -65 to 1190 °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

V, In put voltage Oto V V
Ta Operating temperature : G and H types -55to ’|£g °C
; E and F types -40 to 85 °C

CONNECTION DIAGRAM

MMC 4020 MMC 40249 MMC 4040
PVop ol 16Voo
fan ReseT(2 13[INC
o [o0} 73 i n ol
Pas as s a2
Qos ‘ asfs [N
JRESET s 3 sfya3
;tn v 8[INC
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MMC 4020 MMC 4024 MMC 4040

LOGIC DIAGRAM

MMC 4020
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MMC 4020, MMC 4024, MMC 4040

STATIC ELECTRICAL CHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER \ Vo gl | Voo Tl 25°C T umf
v v WA | V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G.H|0/ 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
EF10/.5 ] 20 004 | 20 150
types|0/10 10 40 004 | 40 300
0/15 15 80 004 | 80 600
Vgy  Output high 0/ 5 2| 514895 495 495
voltage 0/10 018 995 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 <)~ 10 0.05 0.05 005( Vv
1570 < 11 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 | 35 35 3.5
voltage 1/9 <1137 7 7 Vv
1.5/1381 <1 ] 168 {11 1 11
Vi Input low 45/05 | <1 5 1.5 1.5 15
voltage 9/1 <1 10 . 3 3 Vv
13571.5| <1 | 156 4 4 4
lon Output G H|0/ 5 25 B =2 —1.6 |-3.2 -1.15
drive types |0/ 5 46 5 -0.64 =0:51=1 —0.36
current 0/10 9.5 10 |=1.6 =13 =26 -0.9
0/16] 135 185 1=4.2 —-34 |-6.8 —24 F
m.
EFIO/D 25 b =153 —1.36|—3.2 —
types|0/ 5 46 5. =052 —0.44|—1 —0.36
0/10 9.5 10118 = =28 -0.8
0/15| 1358 15 =36 —30 [-6.8 —2.4
loL Output G H |0/ 5 04 5 | 064 o5%1 4 0.36
sink types |0/10 0.5 10 1.6 13 | 26 0.9
current 0/15 1.5 15 | 4.2 34 | 68 24
mA
E Flatr5 04 5 | 052 044| 1 0.36
types |0/10 05 10113 1526 08
0/15 15 15 | 36 30 | 68 24
i G Hlg/g 18 +0.1 +10°5 £0.1 +1
leakage types Any
current EF input HA
ol e Pl 15 0.3 +1075| +0.3 +1
types
Ci Input
capacitance Any input S 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:
1 V min. with Vpp= 5V
2 V min. with Vpp =10 V

2.5 V min. with Vpp = 15 V




MMC 4020 MMC 4024 MMC 4040

DYNAMIC ELECTRICAL CHARACTERISTICS

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

VALUES
PARAMETER TEST CONDITIONS : UNIT
Vpp (V) min. ] typ. l max.
Input pulse operation
tprH,  Propagation delay time (@ to Q1 Out) 5 180 360
EpHL 10 80 160 ns
- g o 65 130
tpuH, Propagation delay time Gn to Gn+1 L5 100 200
oL 10 40 80 ns
15 30 60
trin,  Transition time 5 100 200
ErHL 10 50 100 ns
15 40 80
tw Minimum input pulse width B 70 140
10 30 60 ns
15 20 40
t. tr  Input rise and fall time 0
10 Unlimited us
15
fmax ~ Maximum input clock frequency o 35 £
10 8 16 MHz
15 12 24
Reset operation
tpy.  Propagation delay time 8 140 280
: 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

MASTER SECTION

SLAVE SECTION

as
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MMC 4027

DUAL J-K MASTER SLAVE FLIP-FLOPRP

GENERAL DESCHIPTIDN

The MMC 4027 is a monaolithic 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 @ signals are pro-
vided as outputs. This input-output arrangement
provides for compatible operation with the MMC
4013 dual D-type flip-flop.

The MMC 4027 is useful in performing control, 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
tnput.

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% tested for quiescent current

APPLICATIONS

® Registers, counters, control circuits

ABSOLUTE MAXIMUM RATINGS

Vpopo* Supply voltage: G and H types -0.5to 20 Vv
e E and F types -0.5 to 18 Vv
V, Input voltage -05to Vppt+0.5 Vv
Iy DC input current (any one input) + 10 mA
Peot 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 fC
E and F types -40to 85 :C
Tet Storage temperature -65to 150 )
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 V
e E and F types 3to 15 V
I Imput voltage 0 to Voo Vv
Ta Operating :
temperature : G and H types -55 to 125 °C
E and F types -40to 85 R
PRESENT STATE - NEXT STATE
CONNECTION DIAGRAM INPUTS  OUTPUT|  CL OUTPUTS
2 JIK|S|R Q Q|aQ
T 11x{ojo| O el 1200
cLock 2 x|olo|o 1 PO @ B
RESET 2 o|x|olo| o TS e
X|1]/0|0 1 A gl
k2 x|x|olo| x s, —NO CHANGE
iz x[x[1]o] x X 1|0
SET2 X: | > -0 X X 01
Vss X1 %K g1 X X 141




MMC 4027

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, g Vo [k | Vag o 250C Then  |UNIT
v v WA | (V) Tin Tmax. | min. typ | max. | min. | max.
I Quiescent G H|O/rS . 5 1 0.02 1 30
current types [0/10 \ 10 2 6 P 60
0718 15 4 0.02 4 120
0/20 20 : 20 0.04 | 20 600 ik
E-F 10745 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 075 =1 5 14.895 4.95 4,95
voltage 0/10 =g it IR 18 gl =11 9.85 9.95 Vv
0/15 <k 90 Wl | 1 2 L 14.95 14.95
Vo,  Output low 5 /0 <1| 8§ 0.05 0.05 0.05
voltage 10/0 <= 10 0.05 0.05 005| V
15/0 b O 0.05 { 0.05 0.05
Vi - Input high 05/45 <1 | 5 | 35 35 <1
voltage 199 |<1|10]|7 | 7 7 v
1.5 4351 < 1 18 143 11 |
V. Input low 45/05|<1| 5 15 15 15
voltage 9/1 S5 10 3 3 3 V
13571.5( <1 15 4 4 4
loH Output G.H |0/ 5 2.5 5 |2 ~1i8 =82 —1.15}{ =
drive types [0/ 5 46 5 |-0.84 —0.571=1 =0.36
current 0/10 9.5 10 [-1.6 -1.3 [-28 -0.9
015} 1835 15 =42 ~3.4 (6.8 —2.4 A
m
E.F|0/.5 i e S 1.8 —1.36|—3:2 =1
types [0/ 5 4.6 5 082 —0.44/—1 —0.36 :
0/10 9.5 10 |=1.3 =14 |=2.6 -0.9
A5 %5 15388 l —-3.0 |—-6.8 —2.4
loL Output G,H|O/ 5 04 5 0.64 Q5% -4 . 0.36
sink types (0/10 0.5 10 18 1.3 28 08
current 0/15 j 15 |42 34 | 68 24
mA
E-F 10x5 0.4 5 | 052 044 1 0.36
types|0/10 05 10 | 1.3 1.1 2.6 09
0/15 15 G | 3.6 30 | 68 24
bwe b Ipput GHlg/1g 18 +0.1 +105| 0.1 +1
leakage types Any A
current : #
t
E.Flo/s| "™ 15 +0.3 +105| +03 +1
types
c, - Input £
capacitance Any input 5 75| pF

* T.ow = —55°C for G, H devices; —40°C for E, F devices.
* Thigy = +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 = 10 V
2.5 V min. with Vpp =15 V
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MMC 4027

DYNAMIC ELECTRICAL CHARACTERISTICS

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

TEST VALUES
VpplV) Min. | Typ. | Max.
tpuy  Propagation delay time Clock toor 5 150 | 300
tpHL Q outputs 10 65 | 130 | ns
15 45 [ 190
tpny,  Propagation delay time SettoQor - a 150 | 300
Reset to Q 10 65 | 130
15 45| 90
tpHL Propagation delay time Set to @ or 5 200 | 400 | ns
Reset to Q 10 85| 170
15 60 | 120
ttye  Transition time 5 100 | 200
tTLH 10 50| 100 | ns
15 40 | 80
tw Pulse width Clock B 140 | 70
10 60 | 30
15 40| 20
tw Pulse width Set or Reset 5 180 | 90 ns
10 80 | 40
15 501 25
t Clock input rise or fall time 5 15
ty 10 4 ns
15 e
teerp  Setup time Data 5 200 | 100
10 75 35 ns
15 50 |- 28
Maximum clock input Toggle mode S 35 4
frequencys¢ 10 8 16 MHz
15 12| 24
3¢ Input t, ty= 5 ns.
LOGIC DIAGRAM
o L a
C
CL
MASTER h SLAVE B a0
Q
3 +——>—>o—o 15
12 ({0
L s
16
&2
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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

Vpp* Supply voltage: G and H types -0.5to 20 V
E and F types -0.5 to 18 \
Vi Input voltage -0.5 to Vppt0.5 Vv
| DC input current (any one input) +10 mA
l}’wc 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 o0
E and F types -40 to 85 °C
L Storage temperature -65 to 150 A
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types to 18 V
E and F types 3 to 15 Vv
\'A Imput voltage to Voo Vv
Ta Operating
temperature : G and H types -55to 125 i )
E and F types -40 to 85 s &

CONNECTION DIAGRAM

1
2
3
(8
5
6
7
8




MMC 4028

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VO | lol VDD TT_DW 25°C T*HGH UNIT
W v 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 A
EF|OSH 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 <A 5 [4.85 4.95 485
voltage 0/10 <1 10 | 9.85 985 9.95 Vv
0/15 =9 15 [14.95 14.95 14.95
Vo Output low 5 /0 < 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 5.1. 95 35 a9
voltage 1/8 <4 i 7 7 Vv
197135 < i 15 113 11 11
Vi Input low 45705 | <1 B 1.5 1.5 1.5
voltage 9/1 <1 10 3 3 3 V
13815} 15 4 4 4
loH Output G H|[O/ 5 25 5 -2 —1.64—a2 =1.15
drive types |0/ 5 4.6 5 |-0.64 =541 —0.36
current 0/10 9.5 10 =16 —1.3 |-2.6 —08
Q4151 .25 15 |=4.2 —3.4./=6.8 —24 =
m
EEL7 5 2.5 B .53 — . abi=a2 = 1
types |0/ 5 4.6 5 HO&B2 —0.44|—1 —0.36 =
0/10 9.5 10 =13 =1 E—26 —0.8
D/15] 135 15 |—-386 —3.0 |-6.8 —24
loL Output G H|0O/ 5 04 5 .|.0.64 6.51,}-1 0.36
sink types (0/10 05 10 1.6 326 0.8
current 0/15 1.5 15 | 42 34 | 68 24 2
m
E.F 1075 04 8 | 052 044 1 0.36
types |0/10 05 10-1-48 1428 09
0415 1.5 15 | 386 30 | 68 24
e b Mput G.Hlg/g 18 +0.1 +10°5| +0.1 +1
leakage types Any A
current : k
E.F lo/is| MU 15 +0.3 +10°5| +0.3 +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:

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

2.5 V min. with Vpp =15 V
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MMC 028

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)

VALUES
PARAMETER e Y,
oD min. typ. max.
Biau. Propagation 5 175 350
t delay time 10 80 160 ns
P (clock to out) 15 60 120
tTHL: Transition 5 100 200
t1LH time 10 50 100 ns
18 40 80

LOGIC DIAGRAM

—Y D o0
] Do

:

w

f
:

D

TRUTH TABLE

B8 AlD 1258 4%5 8 75 8*S
8. 00 044600 B 0070000
0.0 110 1 698000 00 O
o I i S0 1 (TR <o o © e i
0 0.1 Tl 0cg 9 0580000 050
7 B B T i ST R R 1 6
0[O R o N 8 1O 1 S0 B e S o R s
6 I N S 03 0 T SN [ A o T R T P8R
Q- 1% Ario=8va -0 D0 0 17080
10095010 0B+ 0-050~0 10
1 00l 0 0 G0 050 0- 0 0 4
0" 8|00 a0 0070000
T Bl-Aadei0. 0. 0802000 . 050 8.0
- 200 TN .00 B0 -0 -0-0. 0.0
1T 1000 0 0.0 0.0 Q 000
o e o 8151 0 i 0 T TN e
T 0.0 8R0ND;0 0. 00
WHERE E]= HIGH-LEVEL

LOW LEVEL
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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 40289 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. @1, @2, 33, Q4 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

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. Binary counting is ac-
complished 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 operatton—B MHz (typ) at C_ =
50 pF and Vpp

® Multi- package par‘aﬁel clocklng for synchronous
high speed output response or ripple clocking for

CARRY—IN or PRESET ENABLE signals arehigh. slow clock input rise and fall times =
Advancement is inhibited when the CARRY—IN or ® "PRESET ENABLE® and individual "JAM® inputs
; ; L Lt provided
PRESET ENABLE signals are high. The CARRY— @ Binary or decade up/down counting
OUT signal is normally high and goes low when the ® BCD outputs in decade mode
counter reaches its maximum count in the UP mode
or the minimum count in the DOWN mode provided
ABSOLUTE MAXIMUM RATINGS
Vppo* Supply voltage: G and H types -0.5to 20 Vv
E and F types -05to 18 Vv
V; Input voltage -0.5 to Vppt0.5 Vv
| DC input current (any one input) 10 mA
A’m 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 -55 to o °G
E and F types -40 to 85 b
Tstg Storage temperature -65 to 150 L
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 18
E and F types 3to 15 Vv
V; Imput voltage to Vpop Vv
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40to 85 i
CONNECTION DIAGRAM
PRESET ENABLE ‘oo
a [ CLOCK
TV 5 a3
M1 JAM3
ARY TN O JAM2
o Q2
CARRY QUT UP/DOWN
Vs BINARY /DE CADE




MMC 4029

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| VD ||C|| VDD ‘[T_OW 25°C TT-HGH UNIT
AL ™ Wh) | (V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G H|O/ 5 S 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
EF 1076 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 = 5 495 495 4.95
voltage 0710 <1 10 [9.95 9.85 995 Vv
0/15 i 15 [14.95 14.95 14.95
VoL Output low 5 /0 < 5 0.05 0.05 0.05
voltage 1070 <1 10 0.05 0.05 oos| v
15/0 <4 15 0.05 0.05 0.05
Vin Input high 05/456 | <1 5 1I"38 35 35
voltage 1/8 <1 16 8 s I 7 Vv
15/135] <1 185 117 1M 11
Vi Input low 45/05 | <1 5 1.5 15 15
voltage 9/1 <1 10 3 3 3 V
1385/15( <1 15 4 4 4
loH Output G,H |0/ 5 2.5 = —1.8" 3.2 —1.19
drive types |0/ 5 486 5 |[-0.64 =051=1 —0.36
current 0/10 85 10.}=1.6 =18 =26 o
0/15| 135 15 |42 —-3.4 |-6.8 ~a4 5
m
EF O£ 5 25 5 =153 —=1.86(=3.2 =41
types |0/ 5 46 5 [-052 —0.44|—1 —0.36
0/10 9.5 18 1-1.3 ~4.1 —28 -0.9
0715 135 1% =36 =30 [—68 —2.4
loL Output G H|O/ S 04 5 | 064 8571 1 0.36
sink types |0/10 05 10 | 16 13 | 26 0S8
current 0/15 15 19 | 42 34 | 68 24 2
m
E:F JD/ 5 04 5 '0S2 044| 1 0.36
types |0/10 0.5 10-113 et 26 093
0/15 1.5 15 |--3.6 30 |68 24
s e Input G.Hlg/1g 18 +0.1 +105| +01 +1
|leakage types Any
current EF input KA
ol Lo Vi [ 15 +0.3 +107°+0.3 +1
types
& Input
capacitance Any input 5 75 pF

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

* Tign = +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 VDD =15V
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MMC 4029

DYNAMIC ELECTRICAL CHARACTERISTICS

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

fall times= 20 ns)

VALUES
PARAMETER TESE %ONR/I)TIDNS UNIT
0D min. | typ. I max.
Clocked operation
toLh Propagation delay time (Q outputs) 5 250 | 500
t 10 120 | 240
P 15 80 | 180
ns
teLH: Propagation delay time (Carry Output) 5 280 | 560
ErhL 10 130 | 260
15 85 | 180
trLn, Transition time (@ outputs, carry output) 5 100 | 200
Erhl 10 50 [ 100 | ns
T 40 | 80
tws Minimum clock pulse width 5 90 | 180
10 45| 80| ns
15 30 | 60
L. te¢  Clock rise and fall time B 15
10 15 | us
15 15
Lserup?c3¢Minimum setup time (Carry input) “ 30 60
10 101428
15 6 12
ns
tseryp  Minimum setup time (B/D or U/D) B 170 | 340
10 70 | 140
15 50 | 100
e Maximum clock input frequency 5 el 4
10 2 8 MHz
o i 55 11
Preset enable
ETHL Propagation delay time (@ outputs) 5 235 | 470
ETLH 10 100 | 200
15 80 | 160
ns
tpHL Propagation delay time (Carry Output) 3] 320 | 6840
tpLH 10 145 | 290
14 105 | 210
tw. Minimum Preset enable fpulse width) 5 65 | 130 |
10 35| 70| ns
15 25 50
tremisse  Minimum preset enable (removal time) 5 100 | 200
10 55 [ 110 | ns
15 48 4~ 80
Carry input
teHL Propagation delay time (Carry output) 5 170 | 340
EpiH 10 70| 140 | ns
15 50 | 100
toerup e3¢
Minimum setup time (Carry input) 5 25 50
10 15 |18D s
15 12 25




MMC 4029

VALUES
PARAMETER L i UNIT
Ot min. | typ. | max.
thog 363 _ »
Minimum hold time (Carry input) 5 100 | 200
10 35 Z:ph=
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.
33+ From Up /Down, Binary/Decade, Carry In preset Enable Control Inputs to Clock Edge.
363636 From Carry In to Clock Edge.

LOGIC DIAGRAM

I 2 . 3
" 212 A" 45]
BINARY /
e 0P
=
PRESET Y
ENABLE 'V =
%mﬂs_ ) gy B pr 7
i 1Q 2 TE3 Q3 TEL
B[ &1 B
F/ ) F/F3 FFl,
cL i ) L C
s
UP/DOWN o—p-— H
Lotk 1

2 Qb

TRUTH TABLES

CLOCK [ TE | PE | J | B | @ CONTROL INPUT | LOGIC ACTION
LEVEL
X 1 o fode |1
— BIN/DEC 1 | BINARY COUNT
7 B i} 11-% 4810 B/D) 0O | DECADE COUNT
X SRR 1 | o
- UP/DOWN 1 | UPCOUNT
= 1 1 X Q@ [GNC U/D) 0 DOWN COUNT
o X. | 1] X | 8 [GNC PRESET ENABLE 1 |uaMIN
Se—res (PE) 0 |NOJAM
X = don't care
S NO COUNTER ADVANCE
CARRY IN D 1 | AT POSITIVE CLOCK
(CLOCK ENABLE) TRANSITION COUNTER
7 | ADVANCE AT POSITIVE
CLOCK TRANSITION
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MMC 4030

QUAD EXCLUSIVE-OR GATE

GENERAL DESCRIPTION

The MMC 4030 is a monalithic integrated circuit,
available in 14-lead dual in-line plastic or ceramic
package.

The MMC 4030 consists of four independent Exclu-
sive-OR gates integrated on a single monalithic sili-
con chip. All inputs and outputs are protected

against electrostatic effects.

FEATURES

® MEDIUM-SPEED OPERATION'EPHL =tpiy = 65 ns
(TYP) AT C, = 50 pF and Vpg—Vss = 10 V

® LOW OUTPUT IMPEDANCE: 500 Q (TYP) AT
VDD—VSS =10V

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 - o 20 Vv
- ; E and F types -0.5to 18 Vv
Vi Input voltage -05to Vppt0.5 V
| DC input current (any one input) 10 mA
ﬁ’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 -40 to 85 %
Tstq Storage temperature -65 to 150 5
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 18
E and F types 3to 16 \
V, Imput voltage Oto Voo
Ta Operating
temperature : G and H types -55 to 125 L
E and F types -40 to 85 °C
CONNECTION DIAGRAM
FUNCTIONAL DIAGRAM <
TRUTH TABLE
s oo One of four identical gates
=D Qe
T | R G A B J
K'—l' 0 M
[_5. L 0 0 0
p—5 :) ) ¢ 1 0 1
oG £ 0 1 1
Vs 1 1 0
J=A®B L=E®F Where ,1" = High level
K=(®D M=GOH ,0" = Low level




MMC 4030

STATIC ELECTRICALCHARACTERISTICS
(bver recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv Vo l1ol | Voo : 25°C Treor UNIT
™ W WA | ™M e 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
EF|o/5 5 4 002| 4 30
types |0/10 10 8 0.02 8 60
0/15 16 16 002 | 18 120
Voy  Output high 075 <1 5 |4.95 495 4.95
voltage 0/10 <1 ] 10 | 985 9.95 995 Vv
0/15 <9 15 11495 14.85 14.95
Vo  Output low 5 /0 <4 5 0.05 0.05 0.05
voltage 10/0 00090 0.05 0.05 0.05( V
15/0 <% 35 0.05 0.05 0.05
Viy  Input high 05/45 | <1 5 | 35 35 35
voltage 1/9 < 10 Z 7 7 Vv
1.84135] <1 13 111 & 11
Vi Input low 45/08 | <1 B 15 1.5 15
voltage 9/1 <1 |10 3 3 3 Vv
1384151 <1 | 18 4 4 4
lon Output G.,H |0/ 5 25 B =2 =5B.[=32 =115
drive types |0/ 5 46 5 =064 —0.51|=1 —0:36
current 0/10 85 1D51=1.8 —1.3 =26 —0.9
0/15] 135 185-.4—4.2 —3.4 |—6.8 —24 A
m
EF10r°5 25 5 153 —1.36/—3.2 —1.1
types|0/ 5 4.6 5 052 —0.44|—1 —0.36
0/10 55 10 1.3 =44 =28 -0.9
0/15| 435 15 |=38 3.0 |—6.8 —-24
loL Output G, H|0O/ 5 04 > 0.64 051 .1 0.36
sink types (0/10 05 10 | 1.6 1.3 426 08
current 0/15 45 151 4.2 34 | 68 24 &
m
EF|O0/5 04 5 | 052 044 1 0.36
types |0/10 05 10 1.3 1.1 26 0.9
0/15 1.5 15 | 38 30 | 68 2.4
hs b -dnput G Hlg/18 18 +0.1 +10°5| +0.1 +1
leakage types Any A
current ; .
E.F lo/1s| MU 15 +0.3 +105 +0.3 +1
types
o Input
capacitance Any input < 75 pF

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

* Thigy = +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 =10 V

25 V min. with Vpp= 15V
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MMC 4030

DYNAMIC ELECTRICAL CHARACTERISTICS

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

TEST CONDITIONS VALUES
PARAMETER UNIT
Vpp (V) min typ max
tp . Propagation delay time 5 140 280
tPHL 10 65 130 ns
15 50 100
tryy  Transition time o 100 200
ErHL 10 50 100 ns
= 40 80
TYPICAL APPLICATIONS
Even-parity-bit generator Even-parity checker
1 (+3/4 x MMC 4030) (1 (2 x MMC 4030)
) 2
3 02 TRUE TRANSMISSION
eV A "12FALSE TRANSMISSION
8 BIT 8 BIT
4 PARITY WORD
WORD 5 BIT 5
6
7:)
.a]ij 8
L

EVEN PARITY BIT
Odd-parity-bit generator Odd-parity checker
(2 x MMC 4030) % (2 x MMC 4030)

"“1'= TRUE TRANSMISSION
“02FALSE TRANSMISSION

8 BIT

0DD. PARITY BIT




MMC 4030

8-bit comparator

8-bit two's complement adder-substractor

MCEC Y1 Y2 Y3 YAaMMC Y5 Y6 Y7 Y8 1 Y2 Y3 Yajae Y5 Y6 Y7 YB=SIGN
4030 21 X3 4030 X o 1 [’3435 BIT
e IR T ! -
¢ o A 1
3 1 : 1, = i
i ] 7 1, ]
[ - ' 1 ]
tlol ol ool el ol e fo miifennd
x| x| 3] x x5 | % | X7 | XB=SIGN
=45 | | | = BIT
N B AZR A3 B3AWBL] [N B A2 B2 A3 B3 Ak BU|
T MMC 4008 cof—ca  MMC 4008 of—
2=1 WHEN INPUT WORD X.....X8=Y1....Y8 (&% 14 mMc (CARRY IN)_(CARRY OUT)|  |(CARRY IN)_(CARRY QUT)

Z=0 WHEN INPUT WORD X1-....X8 DIFFE 85 40N «L I I | I | | | |
FROM INPUT WORD Yl.....Y8 IN AT 1
LEAST ONE POSITION ik MMC RS SR 1S sk 5. 6. S S8

4on “0'ADD W -LEAST SIGNIFICANT BIT
- “1"=SUBSTRACT" @=MOST SIGNIFICANT BIT (SIGN.BIT)
TABLE 1
Two's complement numbers and their equivalent decimal values
O Lt R s R e ) - Mo BTN S See st N O SO
0 0 0 0 0 0 0 0= 0 i 1 1 1 1 1 | 1= 1
0 0 0 0 0 0 0 1T=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 9 1 1 1 0 1 1==— 4
0 1 1 1 1 3 1 =126 1 0 0 0 0 0 0 1 ==1=¢F
0 1 1 1 1 1 1 =127 | 1 0 0 0 0 0 0~ T0.==408
The two's complement adder-substractor can add or substract any two of the numbers in TABLE 1.
For example bl SIGN
-2 BIT
B ke et Ad At B bl 24
; =5 ¥ o 5 12 TN e, el W v R I =5
=5, X Q100 G5E9-F 8 2.+ ———
Y 11111011 = - o 2k NN &
o 0 Ci
50]11111101:—3 s 1olooooo1 1 =3
co (8{8)
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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 (ClLp) 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 3 output occurs.This delayed output is used with
clocks having slow rise and fall times.

FEATURES

® Fully static operation: dc to 16 MHz, VpgVgs= 15 V
® 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

Voo* Supply voltage: G and H types -0.5to 20 Y
E and F types -0.5to 18 Vv
Vv, Input voltage -0.5 to Vppt0.5 \"
I 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 °®©
Tstg Storage temperature -65to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vppo* Supply voltage: G and H types 18 Y
* EandF types 3to 15 Vv
V; Input voltage to Voo Vv
Ta Operating
temperature : G and H types -55 to 125 °6G
E and F types -40 to 85 2

CONNECTION DIAGRAM
RECIRCULATION[ 1




MMC4031

LOGIC DIAGRAM AND TRUTH TABLES

INPUT CONTROL
CIRCUIT
DATA |RECIRC.| MODE E'TTA'JS\'ET C1’
1 X 0 1
0 X 0 0
X 1 1 1
X 0 1 0

1 = HIGH LEVEL, O = LOW LEVEL,
X = DON'T CARE

OUTPUT FROM @’ (PIN 5)

Data + 64 CL Data + 64.5
0 % 4 0
1 LEXG 1
X e v NC

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

B3 identical stages

TYPICAL STAGE

Data CL Data + 1
0 o A 0
1 ST 1
X TR NC

1 = HIGH LEVEL, 0 = LOW LEVEL,
X = DON'T CARE, NC = NO CHANGE




MMC4031

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v, Vo |llol [Veo| Tow 25°C ThiH UNIT
v ) WA | ) e Fmax. | 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 A
E.F16/45 & 20 004 | 20 150
types |0/10 A0 40 0.04 | 40 300
0/15 15 80 004 | 80 600
Voy  Output high s 5 < 5 [4.95 4.95 4.95
voltage 0/10 <4 10 [9.95 9385 8.95 Vv
0/15 <5 15 [14.95 14.95 14.95
Voo Output low 5 /0 = 5 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 | 0.05 8.05| Vv
1570 £ 15 0.05 0.05 0.05
Vi Input high 05/458) <1 9 53D 3.0 3.9
voltage 148 << 1 10 7 7 7 \
15/135] < 1 15499 11 11
Vi, Input low 45/05 | <1 5 18 1.5 1.5
voltage 89/1 <1 10 3 3 3 Y
135 /1. 50T ]9ES 4 4 4
lon Output G H|0/5 25 5 |-2 -1.6 | -3.2 -1.15
source types Byl 4.6 5 -0.64 -0.51 -1 -0.36
curreht 0/10 9.5 10 |-1.6 -1.3 | -26B6 -09
(source) 07184138 15 |-4.2 -34 | -68 -24
a.8.a mA
CL E F |75 2.5 5 {-1.53 -1.36| -3.2 -1.1
L types|0/ 5| 46 5 |-052 -0.44( -1 -0.36
0/10 83 5 -1.1 -2.6 -0.8
S5 185 15 |-36 -30 | -68 24
lo.  Output sink G H [0/ 5 0.4 51256 204| 4 1.44
current types |0/10 0.5 10 6.4 52 |104 3.6
Q 0/15 1.5 15 [16.8 136 |27.2 9.6 mA
EFR DS 04 5 | 2.08 1.74| 4 1.43
types |0/10 0.5 1.1 501 4421104 3.74
0/15 1.5 15 IS86 11.56(27.2 9.52
lov Output sink | G H |0/ 5| 04 5 | 0.64 051| 1 0.36
current types |0/10 0.5 10 1 16 1.3.] 26 0S8
da 0/15 1.5 15 | 4.2 34 | 68 2.4 A
! m
Oy EF{0/ 5 04 5052 044] 1 0.36
types (0/10 25 0.1 1.8 19,1 .26 0.9
0/15 1.5 15 86 30 | 68 2.4
e b Input G Hlg/18 18 +0.1 +105] +0.1 +1
leakage types Any
current EF input > KA
* 10/15 15 £+0,3 +107] 0.3 +1
types




MMC4a4031

TEST CONDITIONS VALUES
PARAMETER V, Vg lgl | Vpo T ow 25°C Tracis Lings
v v WA) | (V) min. | max.| min. | typ | max. | min.| max.
(i Input ;
capacitance Any input <] 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:
* Tyign = +125°C for G, H devices; +85°C for E, F devices. 1V min. with Vpp= 5V

2 V min. with Vgp = 10 V

5 V min. with Vg = 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS o

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

VALUES
PARAMETER TEST CONDITIONS UNIT
Vpp (V) .
min. | typ. | max.
tpy tpry  Propagation delay time: 5 250 | 500
tpiH Clock to Q, 10 110 | 220 | ns
Clock to Q 15 80 | 180
tpuL tpiy  Propagation delay time: 5 180 | 380
EpHL Clock to @ 10 80 | 160 | ns
Clock to Q 15 65 | 130
Clock to CLp B 100 | 200
10 50 [ 100 | ns
15 40 | 80
ErHL. Transition time i, = 100 | 200
tTLH (any output, except Q t1py) 10 50 ( 100 | ns
15 40 | 80
ETHL Q 5 50 [ 100
10 25 |. 90 JLns
15 20 | 40
tsetup Data setup time S 30 60
10 15| 30| ns
15 10 1 .20
thDId' Data hold time 5 30 60
10 ) 30| ns
15 10| 20
tw. Clock pulse width <) 120 | 240
10 50 | 100 | ns
15 40 | 80
[ = Maximum clock input frequency** 5 2 4
10 5 10 MHz
15 6 12
t. tge  Clock input rise or fall time S5 1000( -
10 1000 us
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;

al Using delayed clock feature in rg:circulation mode: b) Not using delayed clock:

1
propagation delay+set-up time

fmax S fmax =

(n—1) CLpprop. delay+Q prop. delay+set-up time
where n=number of packages.
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MMC 4035

a4-STAGE PARALLEL IN/PARALLEL OUT SHIFT

REGISTER

GENERAL DESCRIPTION

The MMC 4035 (G and H types) and MMC 4035 (E
and F types) are mongalithic 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 control 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 minimize
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

® Slnchronous 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

E and F types

Vpp* Supply voltage: G and H types -0.5to 20 Vv
3 E and F types -0.5 to 18 Vv
V, Input voltage -0.5to Vppt0.5 \
| 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 mwW
Ta Operating
temperature : G and H types -55 to 125 o
E and F types -40 to 85 °C
Teeg Storage temperature -65 to 150 o
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3¢ 18 V
E and F types 3to 15 Vv
V, nput voltage Oto Voo VvV
Ta Operating
temperature : G and H types -55 to 125 °C
85 b

CONNECTION DIAGRAM

a1/a1 g
TRUE/COMP




MMC 4035

FUNCTIONAL DIAGRAM

TRUTH TABLE

PARALLEL N
FIRST STAGE
1[ i I3 I f (INPUTS) tn(OUTPUTS)
CLOCK n-1 )
9 0 1 1
oY Jl_z : @) [T TK R o On
SER i? ; =it it 0
'6— o = g T 1 §-0 0 1
= i-smace RBESGBTER = | Xlofo] 1 0
yi -~ T |
ps—1 e i 1 0| 0 |Qp1 |Gn-1 m—
T2 PE - o w7y 1
RESET YT X | x| 0o]Qn Qn-1
Vop=16 1 | 15| 1’o| 13] X X X 1 X 0
V=8 o 0237 Q¥T 04/dh
ey et
TIC OUT
STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER V| VD I |gl VDD TT.DW 25°C T}:IGH UNIT
V) V) WA | V) min. | max. | min. | typ | max. | min. | max.
I Quiescent G.H [0/ 5 5 5 0.04 S 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 o
E.F |0/ 5 3 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 0.04 | 80 600
Voy  Output high 075 <1 5 |4.95 495 4.95 .
voltage 0/10 < 1 10 |9.95 9.95 9.95 Vv
015 <1 15 |14.95 14.95 14.95
Vo  Output low 5 /0 <1] s 0.05 0.05 0.05
voltage 10/0 <1 10 0.05 0.05 005| V
15/0 oy 15 0.05 0.05 0.05
Vi4 Input high 05745 | <1 SapFras 3.5 35
voltage 1/9 < 1 10 7 7 i Vv
18136 < 8111 11 11
Vi Input low 45705 | <1 5 15 1.8 15
voltage 9/1 e ] 10 3 3 3 \
135/15| <1 15 4 4 4
lon Output G H|O/ 5 2.5 5 |2 —~46.4=32 119
drive types |0/ 5 46 5 [-0.64 —{1.51—-1 —0.36
current 0/10 95 10 |-1.6 =13 —-286 -09
045|135 15 |42 —34 —-6.8 —24
mA
E.E.JD/.5 as 5.-1=1.63 —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=1.3 —1.1 |-26 -0.9
015|135 15 =38 —30 |-86.8 —2.4




MMC 4035

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER v Vo tlol | Voo Tow 25°C THicy sl
M v (A | V) min, [ max. [ min. [ typ | max. | min. | max.
for Output G.H|0/ 5| 04 5 | 0.64 051] 1 0.36
sink types |0/10 05 10 |16 135 286 09
current B/ 195 15 | 42 34 | 68 24
mA
E.F|0/ 5 04 5 | 052 0.44| 1 0.36
types [0/10| 05 10 =13 111 26 09
DZIBT WS 15 | 36 30 | 68 24
s b Input G.Hlg/18 18 +0.1 +10°9| +0.1 +1
leakage types Any
current EE input "A
* |0/15 15 +0.3 +10°| 0.3 +1
types
& 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:

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

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

and fall time = 20 ns)

VALUES
PARAMETER TESt SDODN&I]TIONS - Lt | Unit
min. | typ. | max.
Clocked operation ;
tpLH Propagation delay time 5 250 | 500
tle_ 10 100 | 200 ns
15 » 78 1 150
ns
tTHL Transition time 5 100 | 200
EriH 10 50| 100 | ns
15 40| 80
foL Maximum clock input frequency 5 = A
10 6 12 MHz
13 8 16
tw Clock pulse width 5 100 | 200
10 45| 80| ns
15 30| 60
5T Clock input rise or fall time 5 15
10 15 us
45 15
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MMC 4035

VALUES
PARAMETER TEST E)/DN{:\J/I]'I'IONS Uniit
DD
min. | typ. { max.
teerup  Data setup time J/K lines 5 110 | 220
10 40 80 | ns
156 30 60
Csetup Data setup time Parallel-In-Lines 5 70 [ 140
10 25 50 | ns
18 20 40
Reset operation
CpLHs Propagation delay time 5 8 230 | 460
oL 10 100 | 200 ns
15 80 | 160
tw Reset pulse width 5 125 | 250
10 58 11181 ns
15 40 40
LOGIC DIAGRAM
9 10 il 2
J( )—l o
4
K
3 ' F 3 Pa Pa
RESH(?—Do—— R R R R
L L Q L
cwoox O—>o- P> R RIS
6
paraLteL O—>o
SERIAL 7 T T T T ST T T
CONTROL I
P P P P
i i =
T T T T T T T
TRUE/ T
oMP 2 1 15 " 3
P/S=0=SERIAL MODE B @z eIk} 04/0%
T/C=1=TRUE O
Q
a
<
a

71



MMC 4035

TYPICAL APPLICATIONS

Binary — to — BCD converter

PSPl P2 PI3 PI-
CLOCKo- cLocK
5o =
N R Vopajiic  TENS REGISTER
RESET R o120
NEEE
e —=| BCD
A TENS
our
ouT
CARRY
P/S  BcD UNITS P/S BcD TENS FORWARD TO NEXT
(BIDEC LOGIC) (BIDEC LOGIC) ™ DECADE
SRR
T UNITS .21.2_121:3 | 10 Tens [ =E2—
REGISTER| <P} REGISTER| ~p[
BIDEC logic Double sequence generator
@ a2 g3 Pl' Voo
9 1l
s Pl PI2 P13 Pl-4
TIC
(LOCK MMC 4035
PIS JK 4-STAGE REGISTER
B R0 o o3 Qb
G m B
VIOIN,
4> —o PI2
PE3
SRES
l |1/2 2
“> 402 4002
o s?
__—_‘D’—“D'———“ PH: coumon.t
102 172 112
4002 4012 4030

12 IoOi
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MMC 4041

QUAD TRUE/COMPLEMENT BJFFER

GENERAL DESCRIPTION

The MMC 4041 is a monolitic 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
reguirements.

FEATURES

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5 to 20 V
E and F types -0.5 to 18 \Y
V, Input voltage -05to Vppt0.5 Vv
| DC input current (any one input) *10 mA
#’mt 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 a5
E and F types -40to 85 20
Tstg Storage temperature * -65 to 150 vC
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3 to 18
E and F types 3to 15 Vv
Vi Input voltage Oto Voo
Ta Operating
temperature : G and H types -55to 125 °C
E and F types -40 to 85 i e

CONNECTION DIAGRAM

E=A ]
F=A[]

AL
G=B[]
H=B[]

8(
s

FUNCTIONAL DIAGRAM
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STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vo |lol |[Voo| Tow 25°C Then |UNIT
v V) WA | V) 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 WA
E F |07 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 4.95
voltage 0/10 <1 | 10 | 985 9.95 ! 9.95 Vv
0/15 <1 15 [14.85 14.95 ( J"I4.95
Vo Output low 5 /0 < 14l -8 005 lo0s 005
voltage 10/0 2 1) 10 0.05 0.05 005| V
1570 <1 | 15 0.05 0.05 | 005
Vin Input high 05/45]| <1 < 4 4 4
voltage 1/9 = 10 8 8 8 \
1.5/1395] <1 15 112 12 A3
Vi Input low 45/085 | <1 5 1 1.5 1.5
voltage 9/1 < 10 2 3 3 V
1857181 <1 15 255 4 4
loy Outputdrive |[G.H [0/ 5| 25 5 -84 6.4 |-128 46
current types |0/ 5 46 S [-21 -1.6| -32 -1.2
0/10| 95 10 |-6.25 5140 -35
B 18] - 135 15 |-24 -19 |[-38 -13 -
EF|D/ S 2.5 5 |-6.8 -5.441-128 -4.08
types|0/ 5 4.6 5 4=1.7 -1.36| -3.2 -1.02
0/10 85 10 [-5.31 -4.251-10 -3.18
/161135 15 |-20.14 116.19-38 -121
lg.  Output sink G B:104.8 04 5 2.1 1.8..32 12
current types|0/10 05 10 | 625 S 10 35
0/15 15 15 |24 18 38 13
mA
EF 0D 04 5 A7 1.36] 32 1.02
types |0/10 0.5 1a ' 531 425(10 318
D415 @45 15 12018 16.15138 2111
e B G.Hlp/18 18 +0.1 £10°5| +0.1 +1
leakage types Any A
current ; #
t
E.F lg/1g| '™ 15 +03 +109| +0.3 +1
types
G Input
capacitance Any input 5 7.5 pF
5}

* T.ow = —55°C for G, H devices; —40°C for E, F devices.
* Thigy = +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 Vgpp= 5V

2 V min. with Vpp = 10 V
2.5 V min. with Vpp = 15 V
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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 fall times = 20 ns)

ITIONS VALUES
PARAMETER TEST CONDIT ' LU il
VDD(V) min. typ. max.
tpi Propagation delay time 5 60 120
EppL 10 35 70 ns
5 25 50
tty.  Transition time & 40 80
CrHL 10 20 40 ns
15 15 30
SCHEMATIC DIAGRAM
Voo Voo Voo

_ERE
1 hiéﬁ“
£

i
115
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(OMI5G)
= MMC 40492
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 transferred
to outputs Q and @ during the CLOCK level which is
programmed by the POLARITY input. For POLARITY
= O 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 = 0 and negative for POLARITY =1 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
Vop* Supply voltage: G and H types -05to 20 V
E and F types -0.5 to 18 VvV
V, Input voltage -0.5 to Vppt0.5 Vv
:5 DC input current (any one input) +10 mA
ot 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 -55 to 125 ‘G
E and F types -40 to 85 L
Tstg Storage temperature -65 to 150 %
* All voltage values are referred td Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types 3to 18 V
E and F types 3to 15 VvV
V, Input voltage Oto Vpp Vv
Ta Operating
temperature : G and H types -55to 125 )
E and F types -40 to 85 °C

CONNECTION DIAGRAM

Fo e
-
MEEnrnm

]

@ N O Wixs w N ™

&
o W o |
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MMC 4042

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv Vo ol | Voo ; T 25°C T UNIT
v v WA | ™M 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 4 002| 4 120
0/20 20 20 004 | 20 600 A
EFi]0~ D 5 4 0o2| 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Vg Output high D/ S <1 5 495 4.95 4.95
voltage 0/10 <%| 10 [995 9.95 9.95 v
0/15 <1115 [14.85 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 < ¥ |- 0.05 0.05 0.05( V
15/0 ¥ Tl 0.05 0.05 0.05
Vi Input high® 05745} <1 5 3.5 35 35
voltage 148 <03 §18-q 7 7 T V
5oV bothe | e o Tl 11 1
Vii  Input low 45/05|<1| 5 1.5 1.5 15
voltage 9/1 < 10 3 3 3 Y
1RS5/18 < 10 4 4 4
loy  Output G.H|0/5| 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 19-1—-1.6 L A —0.9
0/95] 1135 15 |—42 —-34 |-68 —-2.4
mA
EF 005 25 5 |-1.53 ~1.36|—3.2 =%
types|0/ 5| 46 5 |-0.52 —0.44|—1 —0.36]
0/10 9.5 10 }-1.3 —1.14-28 —0.9
0/18] 1385 15" |=36 —-30 |-6.8 —2.4
loL Output G H|O/5 04 5 | 0.64 051 4 0.36
sink types (0/10 058 10 | 1.6 13 | 28 09
current 0/15 1.8 15 | 4.2 34 | 68 24 i
m
EF-|0/ 6 04 5 | 052 0.44| 1 0.36
types |0/10 05 10 1.3 1.3 2.6 08
0/15 1.5 15 3.6 30 | 68 24
ne lu - gt G.Hlp/18 18 +0.1 +105| +0.1 +1
leakage types Any A
current ; -
E.F lo/1s| MU 15 +03 +105| +0.3 +1
_ ' types
C Input
capacitance Any input S 75 pF

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

* Tyign = +125°C for G, H devices; +B5°C for E, F devices.
The Noise Margin for both “1" and “0" level is:
1 V min. with VDD =

S5V

2 V min. with VDD =10V
2.5 V min. with Vpp =15V
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DYNAMIC ELECTRICALCHARACTERISTICS . ;
FA - 25°C.g = ]50 pF, R_ = 200 k, typical temperature coeficient for all Vg values is 0.3%/°C,all input rise and
all times = ns

VALUES
PARAMETER Pt ?/ON[EJ/I)T]ONS UNIT
DD Min. Typ. Max.
tpn  Propagation delay time Data In to Q 5 110 220
tpHL : 10 s o 110 ns
15 40 80
Data In to Q@ 5 150 300
10 75 180 4. ns
15 50 100
Ciock to Q 5 225 450
10 100 200 ns
15 80 ‘160
Clock to @ 5 225 450
10 115 230 ns
15 80 180
tyye  Transition time o 100 200
tr 10 50 100 ns
EH 15 40 80
tw. Clock pulse width B 200 100
10 100 50 ns
15 60 30
Loerup: Setup time 5 50 0
10 30 0 ns
15 25 0
thoigr Hold time 5 120 60
10 60 30 ns
15 50 25
t. t;. Clock input rise and fall time a Not rise or fall time
10 sensitive ns
A5 :
LOGIC DIAGRAM TRUTH TABLE
:_-"IL—L"-"ENE&—FEJE LATCHES ) CLOCK | POLARITY | @
1
1 : 0 0 D
1 [
— 0 LATCH
1 1 D
w RA 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 4044

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 @ output
and individual SET and RESET inputs. The Q outputs
are controlled by a common ENABLE input. A logic
L1 or high on the ENABLE input connects the latch
states to the Q outputs. A logic ,0" or low on the
ENABLE input disconnects the latch states from
the @ 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 -05to 20 \
oy E and F types -05 to 18 vV
V, Input voltage -0.5to Vpot 0.5 Vv
| DC input current (any one input) +10 mA
ﬂ’mt Total power dissipation (per package) 200 mW
Dissipation per output transistor
for Tp= full package-temperature range 100 mW
Ta Operating - o
temperature : G and H types -55to B
E and F types -40 to 85 oC
e Storage temperature -65to 150 [
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types 0 18
o E and F types 3to 18 Vv
V, Imput voltage Oto Voo
Ta Operating :
temperature : G and H types -55to 125 C
E and F types -40to 85 o

CONNECTION DIAGRAM
MMC 4043

Qb 1 J Voo
a1 2 1B
R1 3 ) st
S 4 I NC
ENABLE 5 s
s2 6 [r3
R2 7 a3
Y 5 a2

MMC 40449

1

2
3
L
5
6
7
8




MMC 4043 MMC 4044

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER VR BT b |Voo| Tiow 25°C Then |UNIT
v v WA | M i Tmax. | min. typ | max. | min. | max.
n 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 uA
E.F |B/ 5 5 4 0.02 4 30
types (0/10 10 8 0.02 8 60
0/15 15 16 002 | 16 120
Voi  -Output high 07 B < 1 5 1495 4,95 4,85
voltage 0/10 <1 |10 |995 9,95 9,95 v
0/15 <1 | 15 [1495 14.95 1495
VoL Output low 5 /0 <4 5 0.05 0.05 0.05
voltage 10/0 = 10 0.05 0.05 005| Vv
1570 <1 15 0.05 0.05 0.05
Viy  Input high 05/45|<1| 5| 35 35 35
voltage 1/8 <1 10| 7 7z 7 Vv
1.9/13.8] <1 15 111 11 11
Vi Input low 45/05| <1 5 1.5 1.5 1.9
voltage 9/1 < 1V 0 3 3 3 \
135715 €1 15 4 4 4
lon Output G.H|O/ 5 25 5 -2 —1.6 |—-3.2 -=1.19
drive types|0/ 5| 46 5 |-0.64 —0.51-1 -0.36
current 0/10 95 10 1—1.6 =13 j—ab -0.9
a/151 138 15 |—4.2 —-34 (—6.8 —2.4 ™
m
E: R 1045 25 5 1—-1.53 —1.36|—3.2 -1.1
types|0/ 5 4.6 5.=0.52 —-0.44|—1 —0.36|
0/10 85 10 |—=1.3 =11 |—28 -098
0/18 135 185 1—36 -3.0 |[—-6.8 -24
lou Output G,H|O/ 5 04 S 0.64 05%]-1 0.36
sink types |0/10 05 m: 16 1.3 | 28 09
current 0/15 1.5 18 | 4.2 34 | 68 24 5
m
EF 1078 0.4 5 0.52 044| 1 0.36
types (0/10 05 10 1.3 1.3 2.6 09
0/15 1.5 15 3.6 30 | 68 24
oo I > Input G.Hlg/18 18 +0.1 +10°5| £0.1 +1
leakage types Any  oa
current ; =
E.F lo/1s| "™ 15 +0.3 +10°5( +0.3 +1
types
IOH 3—state G H o
output types 0/18| 0/18 18 +0.4 +107* +0.4 +12
uA
E.F lo/15| 0/15 15 +1.0 +10%| +1.0 +7.5
types
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TEST CONDITIONS VALUES
PARAMETER V Vo llo! | Vop Tow 25°C TriGH BRI
(V) (V) WA | M e Tmax. | min. typ [ max. | min. | max.
G Input [ ‘
capacitance Any input S AETS ’ pF
L | 4 {3 | \
* Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Thigy = +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 Vgpg = 5V
2 V min. with Vpp = 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 U UNITS
v typ. max.
tpLH Propagation delay time (SET or RESET to Q) 5 150 300
tpHL 10 70 140 ns
15 50 100
tpHz 3-state propagation delay time ENABLE to Q) 5 115 230
tpzH 10 55 110 ns
15 40 80
tpLz 3-state propagation delay time B 90 180
CpZL 10 50 100 ns
15 35 70
E1HL Transition time 5 100 200
Crim 10 50 100 ns
16 40 80
te SET or RESET pulse width 1B i 188 -
15 20 40
LOGIC DIAGRAMS
MMC 4043 MMC 4044
E Voo E Voo
EQUIVALENT NOR _ l_..A_T_C_H____‘ L EQUIVALENT  NAND_ LATCH _ _ L
H—-Dﬂ— i
l o :
| o ! a1
: |
: !
! Ri!
!
3 E
E Vs




MMC 4043 MMC 404949

TEST CIRCUITS
ENABLE propagation delay time and waveforms

L’é

o
d: 15 TESTIIN | N | A
m'E %
— « 30 oz Yop | %s [%s
ENABLE =—1—{I5 12 —=INPUT
—{¢ n ——=INPUT tz|%s |Voo |Voo
@ SR o = e
8 ] n ] L tpzH| VoD [%s |Yss
SOpF
ez [Vss [Vop | VoD
Ves Z= HGH IMPEDANCE

Voo
ENABLE s0% 4 0%
\ss
¢
L
FONT A_ / e, TSl
(N s L 0% —] N\ 213 Vg
90% =2/3 Voo
PONT A : &%
(IN= Ve IN=vpp) | 0% 3V
‘PZL tpLz
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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 outplits are B, 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-
r.e? between the R-Timing and RC-Common termi-
nals.

FEATURES

@ Low-power consumption: special CMOS 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

Vpp* Supply voltage: G and H types -0.5to 20 VvV
23 E and.F.types 05 to 18 v
Vi Input voltage -05to  Vppt0.5 "
| DC input current (any one input) *10 mA
ﬁw‘ 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 -55 to 125 :C
E and F types 40 to 85 OC
Tsig 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
3 E and F types 3to 15 Vv
V; . Imput voltage Oto 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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LOGIC DIAGRAM

RETRIGGER RC COMMON
129 3
Voo
J oy (o RTC
| ‘ :
0SC
D BT
% L
L 3
D Q
e FF3 FFl F‘D?)"Q
a L L
CL Q CL! %OQ
EXTERNAL
FUNCTIONAL TERMINAL CONNECTIONS
TERMINAL CONNECTIONS OUTPUT OUTPUT PERIOD
" PULSE OR
G i TO Voo TOVss | p/NEETo | FROM PULSE WIDTH
Astable multivibrator:
Free running 456 14| 7.8 89, 12 -— 1011, 13 | tal10, 11)=4.40 RC
True gating 4,6 14 7:8.9.12 5 10,11, 13 | tA(13)=2.20 RC
Complement gating 6, 14 b, 7.8:8 12 4 10,11, 13
Monostable multivibrator:
Positive-edge trigger 4 .14 56 78 12 8 11
Negative-edge trigger 4,8 14 5 7.9:12 6 1014
Retriggerable 4,14 5.6.78 g8 12 10,11 tm(10, 11)=2.48 RC
External countdown** 1 56,788 1% — 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, Vg ligl | Voo i 25°C Ticn UNIT
v V) WA | M) P T max. | 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 4 002 4 120
0/20 20 20 004 | 20 600 A
E.FI0FS 5 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 15 16 002 )| 18 120
Von  -Output high (@78 <1 5 [(4.95 495 4.95
voltage 0/10 S, 10 [8.95 995 9.95 Vv
0/15 <1 15 |14.95 14.95 14.95
VoL  -Output low 5 /0 i) a5 0.05 0.05 0.05
voltage 1070 <1 10 0.05 0.05 0as V
15/0 =9 15 0.05 0.05 0.05
V4 Input high D5/45] <1 ate | B 5E e a5 3.5
voltage 1/9 = 10%| 7 7 7 V
1.54138) <3 1 1581711 11 11
Vi Input low 45/051 <1 5 A0 15 15
voltage 9/1 <1 10 3 3 3 \
TTAS LS "< 15 4 4 4
lon Output G.H|O/ 5 2.5 B =2 —-1.61{-32 =115
drive types| 0/ 5 46 5 |[-0.64 —0:5%—1 —0.36
current 0/10 95 10-|—=1.8 —~ 1. Aj=28 —0.8
D151 185 15 =42 =34 1|68 —2.4 x
m.
E.F 1075 25 5 1—1.53 -1.36—32 -1.1
types|0/ 5 4.6 510523 —-0.44 -1 —0.36
0/10 95 10113 =41 1-286 —-0.9
07151 135 18 [—38 —-304-68 —-24
loL Output G H10A S .04 S 1065 051 1 0.36
sink types |0/10 0.5 10 1.6 1831 286 08
current 0/15 15 5§ 4.2 34 | 68 24
mA
E.F 1045 04 5 11062 0.44| 1 0.36
types |0/10 05 10 1.3 1 126 09
0/15 15 15 |- 36 30| 68 2.4
he b -input G Hlg/g 18 +01 +109 +01 +1
|leakage types Any A
current i M
t
BB asp ™ 15 +0.3 +109 +0.3 +1
types
G Input
capacitance Any input 0 2D pF

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

* Thigy = +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




MMC 4047

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 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
Vpp (V) min. | typ. | max.
tptH  Propagation Astable, Astable ) 200 | 400
tpHL  delay time to osc. out 10 100 | 200 ns
15 80 | 180
Astable, Astable 5 350 | 700
to @, Q 10 178 | 350 ns
15 128 | 2580
+ or — Trigger to 5 ' 500 | 1000
el 10 225 | 450| ns
15 150 | 300
Retrigger to 5 300 [ 600
Qa 10 150 | 300 ns
15 100 | 200
External Reset 5 250 | 500
to @, G 10 100 | 200| ns
15 70 | 140
trHL  Transition time osc. out @, Q 5 100 | 200
EyiH 10 50 | 100 ns
15 40 80
tw Input pulse +Trigger, 5 200 | 400
width: —Trigger 10 80 [ 160 ns
15 50 [ 100
Reset 8 100 | 200
10 50 | 100 ns
15 30 60
Retrigger 5 300 | 600
10 115 | 230 ns
15 75 | 150
A Input rise and fall time 5
All inputs 10 Unlimited us
15
Q or G deviation from 50% 5 +0.5 | +1
Duty factor 10 +0.5 ] £1 g
15 401 | £0.5

APPLICATION INFORMATION

1 - Circuit description

Astagle 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" input

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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MMCa047

The multivibrator 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 period determined by the RC components. An external countdown option can be
iTrEplemented 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 multivibrator. 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‘rngde. high-level or power-on reset pulse, must be applied to the EXTERNAL RESET whenever Vpp is
applied.

2 - Astable Mode

The following anlysis presents worst-case variations from unit-to-unit as a function of transfer-voltage
(V1g) shift (33%—67% Vpp) for free-running (astable) operation.

Astable mode waveforms
V1R

t1=—RCIh ————
PN 13 [ 1 [s2[e1 [s2] Voot Vo
PIN 10 [ tA/2 [eaz2 Ty 8

t2=—RCIn
tA 2Vpp — V1R

(V1gVpp— V1R
Vpp— ViR(@Vpo — Vi)

ta =21 +t2=—2RC In
Typ: VTFI: 05 VDD ta= 4.40 RC
Min: VTR = (0.33 VDD tA = 4.62 RC
Max: Vyg= 0.67 Vpp ta= 4.62 RC
thys 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 Vpp 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%—B7% Vpp) for one-shot (monostable) operation.

Monostable waveforms

png ] | [ 1 et o e

Voot+ Vop
PN 13_Je1 L2l [er e 2= — RCIn — 00— Vi
2Vpp— VrR

ol o] (Vra) (Voo — V
ANA0_lal__Fw PRSP P P L) o

(2Vpp — VTREVpp)

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

Typ: Vrg= 0.5 Vpp ty= 248 RC

Min: Vyg= 0.33 Vpp ty=2.71 RC

Max: VTFI= 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 ta/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.

4 - 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 8 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 = t1,+ ty + 2to.




MMC 4047

For more than two pulses, tgel@ 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

emeom 1 M. U keed]

RETRIGGER

PIN 8,12

e i RN 1 I B L S e S L RN R R
OUTPUT PIN 13
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S5-External Counter Option

tp

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 4 [tM + tA/2]
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 = 2CVaf. (Qutput at Pin 13)

P = 4CV2f, (Output at Pin 10 and 11) N
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 (i.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 of 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 = 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 monolithic integrated circuit, avai-
lable in 16-lead dual in-line plastic or ceramic pac-
kage. The MMC 4018 is an 8B-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 Vgg.

FEATURES

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

ABSOLUTE MAXIMUM RATINGS

Vpoo* Supply voltage: G and H types -0.5 to 20 V
E and F types -05to 18 V
V, Input voltage -0.5to Vppt0.5 V
I DC input current (@any one input) +10 mA
Pt 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 &l
E and F types -40 to 85 26
Tstg Storage temperature -65to 150 “C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpop* Supply voltage: G and H types 18 \Y
E and F types 3to 15 V
V, Imput 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 (OUTPUT) L1

INPUTS




MMC 4048

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V| Vo ligl| Vpop T ovil 2570 : ThicH g
v v WA | (V) min. max. min. | typ | max.| min. | max.
I, Quiescent G H|0O/ 5 8 0.25 0.01] 0.25 7.5
current types|(0/10 10 05 001] 05 15
0/15 15 A 00111 30
0/20 20 5 002}] 5 150 A
E F | Q45 5 1 001{ 1 723
types (0/10 10 2 001]| 2 15
0/15 15 4 001§ 4 30
Von  Output high 8/ 'S 39 5 495 4.95 4.95
voltage 0/10 <1 10 | 9.95 9.95 9.95 Vv
0/15 £ 15 [14.95 14.95 14.95}
VoL Output low 5 70 <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
Vi Input high 05745 | <1 5 | 35 35 35
voltage 1/9 =1 18 | 7 s 7 Vv
T8/138 <1 15111 11 11
Vi Input low 45/05 | <1 5 15 15 15
voltage 9/1 i 10 3 3 3 \
135718] <1 15 4 4 4
loH Output G H |05 25 5 |-2 =1 6. —3.2 ~1:15
drive types |0/ 5 46 5 |-0.64 =051 —1 —0.36
current 0/10 8.5 30 =15 —=1.3 |-2.B -09
0/15} - 135 15 4.2 -34 |-68 —2.4 P
m
E.F {045 25 5 =153 —1,36|—82 =45
types [0/ 5 4.6 5 |-052 ~0.44|—1 —0.36
0/10 95 1 =13 =128 =09
0/15] - 135 18 |=3.6 =30 |68 —24
loL Output G, H|0O/5 04 5 | 064 051 1 0.36
sink types (0/10 05 10| ™18 1:3s |2 26 08
current B4 A5 15542 34 | 68 2.4
mA
E:F 1045 04 5 | 052 044 1 0.36
types |0/10 0:5 i i e e 1.1 [~26 08
0/15 18 185 |86 30 | 68 2.4
s b nput G Hlig/g 18 +01 +109] +0.1 +1
leakage types Any
current EF input HA
" 10718 15 +0.3 +1079 +0.3 +1
types
o 3—State G Hlg/g| o/18 18 +04 +104 +0.4 +12
output types
wA
EF la/1s| o/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 v WA [ ) e Tmax. | min. typ | max. | min. | max.
c, ~—lnput
capacitance Any input B 7.5 pF
* TLow = —55°C faor G, H devices; —40°C for E, F devices.
* Thyign = +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 =10 V
2.5 V min. with Vpp= 15 V
DYNAMIC ELECTRICAL CHARACTERISTICS
(To= 25°C, C; = 50 pF, R, = 200 kohm, typical temperature coefficient for all Vpp = 0.3%/°C values, all
input rise and #’all time = Ed' ns.
TEST CONDITIONS VALUES
PARAMETER - UNIT
Vpp (V) min. [ - typ. max.
EpHL, Propagation delay time 5 300 600
teLH Inputs to output and 10 150 300 ns
Ka to Output 15 120 240
Kb to Output S 225 450
10 85 170 ns
16 55 110
Ke 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, tprz, 3-state propagation delay time 5 80 160
tpzH, tpz. Kd to Output R.=1k 10 35 75 ns
15 25 50
ErHL Transition time 5 100 200
EriH 10 50 100 ns
15 40 80
3-state output capacitance o 10 pF ‘
FUNCTION TRUTH TABLE
OUTPUT ;
FUNCTION BOOLEAN EXPRESION Ka | Kb | Kec UNUSED INPUT
NOR J=A+B+C+D+E+F+G+H 0 0 0 Vss
OR J=A+B+C+D+E+F+G+H 0 0 1 Vsg
OR/AND J=A+B+C+DI:-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 gy .a 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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APPLICATIONS
42-input OR\AND gate _]vm
JIOUTPUT)
Pt
ol W G =
A t T

4002

Vss Vss

J=A+B+C+DIE+F+G+ HIX1+ X2+ X3+ X4)

16~ INPUT NOR GATE

OR_FUNCTION
Moo JIOUTPUT) \h
_QUTPUT % ,J [-1 1 j
2 15—V Vpp=Kef2 i 2.
H1 —3 hp—a1 H2—3 14 f—A2
Gl —s 13}—B1 G2— 13}—p2
Fi—Js 12—t F2—5 12—2
£ 1jp—D1 E2—16 Mp—n2
1052 Vss 7 ofke
9fEeVop 8 9
S Vss Vss

Jd=A1+B1+C1+D01+E1+F +6T-AZ482 £ C25 B2+ E2 +F2 + G2 + H2
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"'lCCIC l ‘m MMC4049 MMC4050

HEX BUFFER/CONVERTERS:
MMC 4049-INVERTING TYPE
MMC 4050-NON-INVERTING TYPE

GENERAL DESCRIPTION FEATURES

The MMC 40483 and the MMC 4050 are monolithic @ 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 (Vpg). The input-signal high le-
vel (V) can exceed the Vpp supply voltage when
these devices are used for lPogic level conversions.
These devices are intended for use as CMOS to
DTL/TTL converters and can drive directly two

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

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voltage: G and H types -0.5 to 20 V
E and F types -0.5to 18 Vv
V, Input voltage -0.5to Vppt+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 Tp = full package-temperature range 100 mW
Ta Operating
temperature : G and H types -55 to 128 °C
E and F types -40 to 85 S
Tstg Storage temperature -65 to 150 i 2
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS :
Vpp* Supply voltage: G and H types 3to 18 V
E and F types 3 to 15 \
V, Imput voltage Oto Voo V
Ta Operating
temperature : G and H types -55to 125 26
E and F types -40 to 85 <

CONNECTION DIAGRAMS

MMC 4049 MMC 4050

voo' 16 [AINC
6=A(]2 15fL=F
I\ E] wF
H=B[] & 13INC
8[s 2K=E
106 e
cdy 10[3)=D
Vs U8 9H0D




MMC4048S MMC4050

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vi Vo Voo Tow 25°C Then | UNIT
v v A min. | max. | min. | typ | max. | min. | max.
I Quiescent 5.H |05 5 1 0.02 1 30
current types [0/10 10 2 0.02 2 60
0/15 15 4 oo2| 4 120
0/20 20 20 004 | 20 600 A
EF 185 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 5 4.95 495 4.95
voltage 0/10 10 9.95 9.85 9.95 Vv
0/15 15 |14.95 14.95 14.95
Voo  Output low 5 /0 5 0.05 0.05 0.05
voltage 10/0 10 0.05 0.05 005]| Vv
1570 15 0.05 0.05 | 0.05
Vi Input high voltage (4049) 05 5 4 4 4
1 10 8 8 8 Vv
2 15 12 12 12
Viy Input high voltage (4050) 45 5 35 35 3.5
9 10 2 i 7 Vv
135 15 1M1 1 14
V). Input low voltage (4049) 45 5 1 1 1
=) 10 2 2 2 Vv
13 15 3 3 3
V). Input low.voltage (4050) 05 5 1.5 1.5 15
1 10 3 3 3 \"
5 15 4 4 4
loy Output drive G.H |0/ 5| 25 5 1.6 -1.25| -64 -0.9
current types |0/ 5 4.6 o] 0.64 -051| -1.6 -0.36
; 0/10 9.5 10 1.6 -1.30| -3.6 -0.9
0/15| 135 15 4.7 -3.75|-12 -26 4
m
EE S|BD/5 25 5 1.5 -1.25| -64 -1
types |0/ 5 46 5 0.61 -051| -1.6 -0.42
0/10 8.5 10 15 -1.25| -3.6 -1
0/15] 135 15 45 -3.75(-12 -3
lo.  Output sink GH |0/5 04 5 3.75 32 64 2.2
current types [0/10 05 10 10 8 16 5.6
0/15 10 15 |30 24 48 17
EF G|0f 5 04 5 3.6 32 64 2.6
types [0/10 05 10 9.6 8 18 6.6
0/15 1.5 15 |28 24 48 19
il Input leakage: G,H |0/18 18 +0.1 +107°| £0.1 +1 pA
current types
EE_ |B495 15 +03 +107°| £0.3 +1
types
C, Input 4049 Any input 15 | 225 E
capacitance 4050 o 75 3

* T.ow = —55°C for G, H device: —40°C for E, F device
* Tuigy= +125°C for G, H device: +85°C for E, F device 1V min. with Vgg = 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 4048 MMC4050

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).

T ITION VALUES
PARAMETER EST CONDITIONS : o
Vi(V) Vpp(V) min. typ. max.
tpry Propagation delay time (4049) 5 o 60 120
10 10 32 65 ns
10 5 45 90
15 15 25 50
15 5 45 80
tpy Propagation delay time (4050) 5 S 70 140
10 10 40 80 ns
10 5 45 90
15 15 30 60
15 5 40 80
tpy. Propagation delay time (4049) 5 < 32 65
10 10 20 40 ns
10 5 18 30
15 5 15 30
18 5 10 20
tpy. 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
try  Transition time - 5 80 160
10 10 40 80 ns
15 15 30 60
trye Transition time 5 5 30 ‘60
10 10 20 40 ns
15 15 15 30
SCHEMATIC DIAGRAMS
MMC 4049 MMC4050
Voo Voo
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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 Vop—Vsg and
Vpp—Vee supply-voltage ranges, independent 0? the
Ioglc 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 are connected in a singlepole
double-throw configuration.

FEATURES

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

® High ,OFF" resistance: channel leakage = 100 pA
(typ.) VDD—VEE =18V

® 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 Vpp—Vege =15V

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5 to 20 Y
E and F types -0.5 to 18 V
V, Input voltage -0.5to Vppt0.5 V
| DC input current (any one input) +10 mA
ﬁ’m: Total power dissipation (per package) 200 mW
Dissipation per output transistor
for Tp = full package-temperature range 100 mwW
Ta Operating
temperature : G and H types -55 to 125 6
E and F types -40to 85 oE
Tstg Storage temperature -65 to 150 °C
* All voltage values are referred to Vgg pirl voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 V
o - E and F types 3to 1D V
V; Input voltage O to Vop Vv
Ta Operating
temperature : G and H types -55 to 125 o
E and F types -40 to 85 °C
CONNECTION DIAGRAMS
MMC 4051 MMC 4052 MMC 4053
cranneLs fg" 163 Voo y cHaneLs fog] %[PVoo
IN/OUT 2 5[0 202 15002] X CHANNELS
om out/iNg3 U e common v g3 | Vot
CHANNELS i o[ ™ N s 133 CoMMON "X QUT/IN
IN/OUT Y CHANNELS J
5 1233 nor s 125300 X CHANNELS
INH Q6 i1 ] n[g3) VUt
vee 7 L1 veel]7 0PA
vs(s spc vss spe




MMC 4051 MMC 4052 MMC 4053

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vg Ve Vss | Voo Thow 25°C j o UNIT
W v V) W min. | max. | min. | typ. | max. | min. | max.
Iy quiescent G H S S 0.04 5 150
device types 10 10 0.04 10 300
current 15 20 004| 20 600
20 100 0.08 | 100 3000
EF 5 20 004 | 20 150 | pA
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=V, 9 880 470 (1050 1200 Q
types |<Vpp 0 0 10 330 180 | 400 520
15 230 125 | 280 360
AON-resistance
(between 5 10
any 2 channels) 0 0 10 10 Q
18 5
OFF (@) |Any channel G H 0 0 18 100 +0.1 | 100 1000| nA
channell OFF types
leakage |All channels G H
current [OFF (common |types 0 0 18 100 +0.1 | 100 1000| nA
OUT/IN)
Any channel | E. F
OFF types 0 0 15 300 +0.1 | 300 1000| nA
All channels EF
IOFF (common |types 0 0 15 300 +0.1 | 300 1000| nA
OUT/IN)
C-capa-|Input 5
citance|Output 4051 30
Output 4052 —5 ] 5 18 pF
Output 4053 9
Feedthrough 02
Control (Address or Inhibit)
V. Input low voltage |= Vpp| Vge= Vss 5 1.5 1.5 15
thru| R =1KQ 10 3 3 3 Vv
1KQ to VSS 15 4 4 4
Viy Input high voltage hg >2uA 5|35 35 35
(on all TN i 7 \
OFF 15 1 11 1
channels)




MMC 4051 MMC 4052 MMC 4053

STATIC ELECTRICALCHARACTERISTICS
[over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vis | Vee Vss | Vpo Teaw 25°C TrucH UNIT
Vil m W W min. | max. | min. | typ. | max.’| min. | max.

i b Input G HI|V,=0/18V 18 +0.1 +1073| £0.1 -
leakage types uA
current EiE

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

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

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

TEST CONDITIONS VALUES s
PARAMETER Vee | R f; Vis | Vss | Voo typ. |max.
(V) | (KQ) [(KH2) | (W) \%) )
Switch
t,4-Propagation 10V S 30 30 ns
elay time (Signal 200 J—L 10 15 | 68
Input to output) 15 11 20
Frequency
response 5¢) 10 | VO at common 4053 | 30
channel ,ON" (Sine i OUT/IN 4052 | 25 MHz
wave Input)at =Vgg| 1 4051 | 20
Vv
20 Log — —-3dB Vgat any channel 60 MHz
Vi
Feedthrough Vg at common 4053 8
(all channels OFF) OUT/IN 4052 | 10 MHZ
Vo =Vgg| 1 5¢) 10 40511 12
at 20 log— =
Vq
=—40dB r 3 Vg at any channel 8 MHz
Frequency signal Between any 2 channels z
crosstalk at
Vg Between Measured
20 Log —= —40 dB 5() 10 | sections on common 6
V, 4052 only
e\ 1 Measured
Ss on any 10 MHz
channel
Between any 2 In pin 2
sections out pin 14 25
4053 only
In pin 15 5
out pin 14
Sine wave distor- 10 1 2C¢) 5 0.3
Jion fig = 1 KHz [=Vgg| 10 1 | 3¢ 10 0.2 %%
SIne wave 10 1 5(°) 15 012
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MMC 4051 MMC 4052 MMC 4053

TEST CONDITIONS VALUES T
PARAMETER Vee | RL f; Vis | Vss | Vop typ. o
V) | (K) |[KHZ)| (V) W) V)
Control (address or inhibit)
Propagation delay time: 0 o5 360 720
Address-to signal OUT 0 0 10 160 320 ns
channels ON or OFF 0 0 15 120 240
= 0 5! 225 450
Propagation delay time: 0 0 5 360 720
Inhibit to signal OUT 0| 10 0 10 160 320 ns
(channel turning ON) 8] 0 15 120 240
y — 16 0 “ 200 400 3
Propagation delay time: 0 5 200 450
Inhibit to signal OUT 0| 0.3 10 380 210 ns
(channel turning OFF) 0 15 70 160
=10 5 130 300
Address or inhibit to 0] 10:¢ 0 10 Vec= Vpp— Vss 65 mV
signal crosstalk (Square wave) peak
A Voo — Vee
(@) Peak to peak voltage symetrical about ————
(3¢) Both ends of channel.
FUNCTIONAL DIAGRAMS AND TRUTH TABLES
Voo
MMC 4051 = CHANNELS IN/OUT st
7 6 Ky 2. 110
0000000
A
® i —
B —L
©— wocieve [ avrro S— -
@ C N
C CONVERSION 10F8 _—@_ WTJIN
©, | DEcoDer oo
IEH WITH INHIBIT ==
NS TATER LON" CHANNEL(S)
INHIBIT G |8 A
2 0 0o|o] o 0
ss 0 o] o 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 X X X NONE
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MMC 4051 MMC 4052 MMC 4053

MMC 4052

X CHANNELS INJOUT
VDD Vo S s e .
3X X X X
A
&— & Lo
5 B mm J
O weic teve [ smary o = Wx
NH | CONVERSION 10F & ; COMMON Y
OUT/IN
DECODER =
FMTH INHIBIT ’__@__
QE INHIBIT B A
(0JOoXO) 0 0| o ox oy
oY T¥- 2=3Y 0 0 1 1x, 1y
s e
Y CHANNELS INJouT 0 1 0 . AR
© 0 1] 1 | ax 3y
Yss Vee 1 X% NONE
MMC 4053
e as
LOGIC LEVEL BINARY TO o oy a
CONVERSION t bo 10F2 qﬁs ﬁ? (% @ é?
DECODERS
WITH INHIBIT
L OUT/IN
A ax or ay
O—
- | OUT/IN
= HH—=1s
d — 9
OUT/IN
INH s
&s gVEE 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 Vpp—Vss= 3 V, a Vpg—Vee of up to 13 V can be controlled; for Vpp—Vee level differences above
13 V, a Vpp—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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14-STAGE RIPPLE-CARRY BINARY COUNTER/
DIVIDER AND OSCILLATOR

GENERAL DESCRIPTION FEATURES

The MMC 4060 is a monolithic ic. processed in ® Medium-speed operation
standard Al-gate CMOS technology. This device @ Fully static operation
consists of an oscillator section and 14 ripple-carry ® Buffered inputs and outputs
binary counter stages. The oscillator configuration ® Common reset

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.

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5 to 20 V

P E and F types -0.5 to - 18 V

V, Input voltage -0.5to Vppt0.5 Vv

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

ﬁ’mt Total power dissipation (per package) 200 mW

Dissipation per output transistor

for T = full package-temperature range 100 mwW

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

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

Vpp* Supply voltage: G and H types 3to 18 V

o E and F types 3to 185 V

V, Input voltage O to Voo V
Ta Operating

temperature : G and H types -55to 125 L

E and F types -40 to 85 S 1

CONNECTION DIAGRAM

a12 @
a3
Qté
a6
Qs
a7 [
Qs
vss

® NS W -
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MMC 4060

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V, Vg lgl | Vop T ow 25°C ThiGH Rt
A A WA | ™) Fin Tmax. | min. | typ | max. | min. | max.
I GQuiescent 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
EFJO/5 5 20 004 | 20 150
types |0/10 10 40 004 | 40 300
0/15 15 80 0.04 | B8O 600
Von  Output high 0/ 5 <1 5 495 4.95 4.95
voltage 0/10 <A 08 995 9.95 9.95 Vv
0/15 <% -~ 15405 14.95 14.85
Voo  Output low 5 70 <4 5 0.05 0.05 0.05
voltage : 10/0 <4 10 0.05 0.05 005| V
15/0 =% | 15 0.05 0.05 0.05
Vin Input high 05745 | <1 5 S 35 35
voltage 1/9 53 10 7 | 7 i \
1535 < 1 15 111 1% 11
Vi Input low 45/05 | <1 5 15 15 1.5
voltage 9/1 e 3 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/ 5 46 5 |-0.64 =051 —0.36
“current 0/10 9.5 10 |—-1.8 =13 [-28 —-0.9
DS 135 18 =42 —-34 |-6.8 —-24 A
m
E.F |O/'B5 25 5 =153 —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 -09
O/15]+ 135 15 =88 —~3 D —68 —24
loL Dutput G H|[O/5 04 5 | 064 51| 1 0.36
sink types |0/10 05 1016 1.3 | 26 0.8
current 0/15 1.5 15 | 42 34 | 68 24 g
m.
EF |0/ B 04 5 | 052 044/ 1 0.36
types |0/10 05 10 |18, 11| 26 09
0/15 1.5 15.-86 30 | 68 24
e b Input G.Hlo/8 18 +0.1 +10°5| +0.1 +1
leakage types Any A
current ; L
E.F lo/1s| "MPUE 15 +03 +10°5+03 +1
types
G Input
capacitance Any inputl. 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:
1 V min. with VDD = 5V
2 V min. with Vpp= 10 V
2.5 V min. with Vpp = 15 V

104



MMC 4060

DYNAMIC ELECTRICAL CHARACTERISTICS
(Tp = 25°C, C# I|=t50 pF, F& =]200 kohm, typical temperature coefficient for all Vpg = 0.3%/°C values, all
a ns :

input rise and ime = 2
TEST CONDITIONS VALUES
PARAMETER UNIT
VppV) Min. | Typ. | Max.
Input-pulse operation
tpin  Propagation delay time S 370 740
PR (5 t0 G4 Out) 10 150| 300| ns
15 100 | 200
tpn,  Propagation delay time 5 100 | 200
PHL  (@n to @4 ) 10 50| 100| ns
15 40 80
truw  Transition time 5 100 | 200
ErhL 10 50| 100| ns
15 40 80
tw Input pulse width S 50| 100
f =100 kHz 10 20 40| ns
15 15 30
t» tf Input rise and fall time 5
10 Unlimited us
15
fmax  Maximum clock input 5 35 £
frequency 10 8 16 MHz
15 12 24
Reset operation
tpiy Propagation delay time S 180 | 360
10 80| 160| ns
15 50| 100
tw  Reset pulse width 5 60| 120
10 80| 60| ns
15 20| 40
RC bbaraelon
Variation of frequency C,= 200 pF 5 18 | 215 25
(Unit-to-Unit) Rs = 560 kN 10 20 23 26
R, = 50 kQ 15 21.1| 24 27
Variation of frequency with Cx = 200 pF 5Vto10V = — 2 o
voltage (Same Unit) Rs = 560 kQ
R, = 50 kO M0Vto15V | — = 1
Cy= 10 uF 5 = = 20
R, max = B0 uF 10 s = 20| Mo
= 10 uF 15 = = 10
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MMC 4060

TEST CONDITIONS VALUES

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

C, max = 300 kQ 10 = = 50| uF

= 300 kQ 15 = T 50

Maximum Oscillator Frecguency3¢ Ry = 5 kQ 10 530 | 650 | 810 KHz
Cy,= 15 pF 15 690 | 800 | 940

* RC oscillator applications are not recommended at supply voltages below 7 V for Ry = 50 kQ

LOGIC DIAGRAM

FFi
Qs
aw
*R-HGH DOMINATES (REETS ALL STAGES) Qh-Q0 012,01 %

4COUNTER ADVANCES ONE BINARY COUNT
ON EACH NEGATIVE-GOING TRANSITION OF
¢ I(AND ¢0)

Detail of tipical flip-flop stage

] 2
| |
P‘ ‘P‘
Fjl R ? R 2
. 3

= g Y
o8

Bt
-
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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 is 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 contral 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

80 () typical ON resistance for 15 V operation

Switch ON resistance matched to within 5 Q over
15 V signal-input range

High on/off output-voltage ratio: 65 dB typ. at s =
10 kHz, R, = 10 kQ

High degree of linearity: < 0.5% distomon typatfg=
kHz, Vi = 5 Vp-p, Vpp—Vss = 10 V, R, = 10 kQ

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

Extremely high control input impedance (control
circutt Solated from signal circuit); 1072 () typ.

Low crosstalk between switches: —50 dB typ.atfg =
08MHZ B =1k

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

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 \'
E and F types -0.5to 18 Vv
V, Input voltage -0.5 to Vppt0.5 Vv
Iy 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 -55 to 1285 °C
E and F types -40 to 85 °C
Tstg Storage temperature -B5 to 150 °GC
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpo* Supply voltage: G and H types to 18 V
i E and F types 3 to 15 v
V, Input voltage O to Voo V
Ta Operating
temperature : G and H types -55to 125 °C
. E and F types -40 to 85 °C

FUNCTIONAL DIAGRAM

1%
WA Voo

SIGNAL [IN/OUT 1 [Q
A oU/IN 2 O
SIGNAL [OUT/IN 3 [[
B Uwor 4
CONTROLB 5
CONTROL C 6 [}

Vss 7

13 CONTROL A
[J 12 CONTROL D
gﬂ IN/OUT }SIGNAL

10 OUT/IN
[ 9 oumIN }

[J 8 INOUT

SIGNAL
C
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MMC 4066

ELECTRICAL CHARACTERISTICS

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

TEST CONDITIONS VALUES
PARAMETER Vi | Vpp| Tiow* 25°C ThigH*
V| M [ e . . UNIT
; X. | min. | typ. | max. | min. | max.
I g‘uiescent a/~51* b 0.25 0.01| 0.25 7.0
evice G H
current e 0/10| 10 0.5 0.01]| 05 15
(All switches 0/15| 15 1 0011 30
ON or all
switches 0/20( 20 = 002|5 150
OFF) uA
B 0r 5.5 1 0011 79
Hwes 0/10] 10 2 001/ 2 15
D/181 15 4 001 | 4 30
Signal inputs (V) and Outputs (Vyg)
Ron On resistance Ve = VDD ] 800 470 | 1050 1300
G H | B = 10kq return 10 310 180 | 400 550
SRS NN 15 200 125 | 240 30|
EF 1o 2 5 850 470 [1050 1200
types | Vis= Vssto Vpp 10 330 180 | 400 500
15 210 125 | 240 300
Agn Resistance Between | R = 10kQ, Vc=Vpp| 5 15
Any 2 switches,
ARpy 10 10 0
15 8
TDH Total Harmonic Vc=Vpp=5V, Vgg=—5V,
Distorsion Vs (p—p}=5V
(Sine wave centered in OV) 04 %
R.= 10k
fis= 1 kHz sine wave
-3dB gulgofthre?uency VC=VDD=5V' Vss:—sv,
witch on Vs (p—p)=5V
(Slisne wave centered on 0OV) 40 MHz
RLZ 1 kﬂ
~50dB Fedthrough Ve=Vpp=5V, Vg ([p—p)=5V
Frequency (switch off) (Sine wave centered on OV) 1 MHz
R, = 1kQ
-50dB Crosstalk Frequency | Vg(A) = Vpp=+5V
Vc(B) = Vgg= -5V
Vg(A) = 5Vp-p, 501 source 8 MHz
HL= 1 kQ
tod Fsrjopa'g?tion delay R = 200 kQ 9 20 | 40
ignal Input to = =
Signal output) \C/‘L::%/S %va/i qu%t\)/ 10 10 | 20 ns
(Square wave centred on 5V)
tn.=t.=20ns 15 15
Cis Input capacitance Vpp= +5V 8
Cos Output capacitance Ve=Vgg= -5V 8 pF
Cios Feedthrough 05 '
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MMC 4066

TEST CONDITIONS VALUES
PARAMETER Voo i 25°C Thack UNIT
m min. {max. | min. | typ |max. | min. [ max.
Input /Output G.H | y.=ov
Leakage current LYPes | v = 18V; V= OV 18 +0.1 +10-3| +0.1 +1
switch OFF Vi = 0V; Vo= 18V A
E. F VCZUV
types | Vis= 15V; Vo= OV 15 +0.3 +10-3| £0.3 +1
Vis = 0V; Vo= 15V
Control (Vo)
Vic Control input Low |lis] < 10 pA 5 1 1 1
voltage ;/:d= Vss Vos = VDD 3 = 5 3 v
Vis= Vpp, Vos = Vs | 15 2 2 2
Viyc Control input High 5 35 35 35
e 10 7 s % Vv
- o 11 11
i i Input
"W ke G H|Ve=Vop 18 +01 +109 +01 +1
current types| Vpp— Vsg =18 V A
E.F Vo= Ves=18V_ | 45 +0.3 +10'5 +0.3 +1
types | Vee= Vpp — Vss
Crosstalk (control input to | Vo= 10 V (Sg. wave)
signal output) t:..?tf =20 ns 10 50 mwW
R. = 10 kQ
Turn-On propagation delay | Viy = Vppo te 5 35 | 70
ty = 20 ns; 20 | 40 ns
C_ = 50 pF, 10
RL=1kO 15 15 | 30
Control input Vis =Vpp. Vss=GND
Repetition rate R, = 1 kQ to gnd 5 6
C, = 50 pf
Ve = 10 V (Square H
wgve centered on 5 V) 10 9 N
t. ts= 20 ns
Vos = /2 Vos O 15 85
1 KHZ
C, Input capacitance Any input S 70 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 Vgpp= 5V
2 V min. with Vpp =10V
2.5 V min. with Vgpp =15V
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MMC 4066

SCHEMATIC DIAGRAM
1 of 4 identical switches and its associated control
circuitry
CONTROL SWITCH
NORMAL  OPERATION ™
CONTROL LINE BIASING

SWITCH  ON- Ve .1"=\g . I
SWITCH OFF-Ve 0"<Ves | = -
[—‘No
Ve o__.D._ SIGNAL LEVEL RANGE

.
S5 Ves<vi< Voo

>

TYPRPICAL APPLICATIONS & 2
Bidirectional signal transmission via digital control logic

j 5V
ANALOG  INPUTS (#5V)
> Vpp= 5V
sV f S 0D
Vop* 5V
MMC
‘ 4066
5V
| | SwW
0 A
SwW

INPUT MMC B

e -1 SW

C
e SwW
. D
DIGITAL
CONTROL ‘ { JL )|
INPUTS Vgg=0V Vs =5V
Veg= -5V ANALOG  OUTPUTS (#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 4097 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 multiplexer 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 4087 is a differential 8-channel multiple-
xer having three binary control inputs A, B, C, and an
inhibit input. The inputs permit selection of one of
eight pairs of switches. A logic ,1" present at the in-
hibit input turns all channels off.

FEATURES

® Low on resistance: 1250 [typ) over 15 V,
nal-input range for VpiV
® ngh off resnstance chan

—p Sig-

15V
%ﬁeakage of +/—10 pA (typ)

for V

® Matc ed swur,ch charactemsmcs A Ry, = 50 (eyp).
for V DVSS =

® Very P ow qunescent power dissipation under all digi-

tal-control input and supply conditions: 0.2. uW
(typ.) for VpgVs

® Binary addr‘es gecodlng on chip

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -0.5 to 20 V
E and F types -0.5 to 18 \Y
V, Input voltage -0.5 to Vppt0.5 Vv
Iy DC input current (any one input) +10 mA
Piot 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 -55 to 125 °C
E and F types -40 to 85 °
Tstg Storage temperature -65 to 150 4 B
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H types to 18 V
E and F types 3 to 15 Vv
Vi Input voltage Oto Vop "
Ta Operating
temperature : G and H types -55to 125 20
E and F types 85 L e

CONNECTION DIAGRAM
MMC 4067

CHANNEL

QUT/IN
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MMC 4067 MMC 4097

STATIC ELECTRICALCHARACTERISTICS
(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vis Vee | Vss | Voo TLow(® 25°C ThigH®) INIT
v ™ Vi v min. | max. | min. | typ | max. | min. | max.

I . Quiescent |GandH 5 5 0o4| 5 150
device types 10 10 004| 10 300
current 15 20 1 004| 20 600 | wA

20 100 008 | 100 3000
Eand F . 5 20 004 | 20 150
types 10 40 004 | 40 300
15 80 004 | 80 600
Switch
ON Resistance [GandH | O=Vi= 0 0 5 800 470 (1050 1300
types Voo 10 310 180 | 400 580
15 200 125 | 240 320 0
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 2 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

curt All channels |G and H

et |oFr types o| o8 100 +/-0.1 100 1000| nA
(common
OUT/IN)
Any
channel Eand F .
OFF types 0 0 15 300 +/-0.4 300 1000| nA
All channels | E and F
OFF types 0 0 18 300 H/-0.1 300 1000| nA
(common
OUT/IN)
C Input 5
Capacitance| Output 4067 55
Output 4097 35 pF
Feedthrough =5 5 0.2
Control (Address or Inhibit)
V|L Input low voltage =VDD VEF_VSS 5 1.9 15 15
thru R .= 1K 10 3 3 3
- T 1 kQ to Vss 15 4 4 4
Viy' Input high voltage I, <2 uA 5] 36 35 35 Vv
(onall OFF | 10 4 re 7
channels) 15 14 11 11

i b Input GandH |V=0/18 18 +0.1 +1073| +£0.1 - pA
leakage ‘types
b Eand F |V=0/15 15 +0.3 +109(+03 +1 | uA

types
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MMC 4067 MMC 4097

TEST CONDITIONS VALUES
PARAMETER v, Vo | Ilol |Voo | Ttow 25°C Thon | it
v v WA | M) min. [max. min. | typ Imax. min. |max.
Cl Input capacitance Any address or inhibit input - l 5 | 75 l 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
(Tamp = 25°C, C = 50 pF, all input square wave rise and fall times = 20 ns)
TEST CONDITIONS VALUES
PARAMETER Vg R, fi Vi | Vss | Vop U
(V) k) [(kH2)| (V) | (V) V) bhide !MAX'
Switch
toq Propagation delay = Vpp 200 V 0 5 30 | 60
trme (Signal input to JE‘J_ 10 15 30 ns
output) 15 19 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
Eﬁedthrl'otgp Fgall 5o = Vgg 1 5@ | O 10 | Vg at common 4067 | 20
annels at OUT/IN 4097 | 12 MHz
LogVe/Vi) =40dB Vg at any channel 8
Frequency signal Ve = Vop| 1 5@ | 0 10 | Between any (A and
crosstalk at 20 B) channels 1
Log[VUQSBJ/Vi[AD = ‘
—40 Vesr=Vss Between Measured
sections on MHz
(A and B) common 10
4087 only TR
on any
channel 18
Sine wave distortion b5 10 1 2(e) 0 <] 0.3
fis = 1 kHz sine wave 10 10 1 3(e) 0 10 0.2 %%
15 10 1 5@ | 0 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 | | 0 15 g5 | 190
(channel turning ON)
Propagation delay Voo 0.3 0 5 220 | 440
time: address or inhi- 0 10 90| 180 | ns
bit to signal OUT I I 0 15 65 | 130
(channel turning OFF)
Address or inhibit to Voo 103¢ 0 10 75 mV
signal crosstalk s = by 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

() COMMON
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MMC 4067 MMC4097

MMC 4097 ' CHANNEL IN/OUTY  CHANNEL IN/OUT X E=——————oe -—— -
7 654321076543210 i R i
1 |
v,
?m I+ I- |
[ -
Lo AL
| oy
| Vnn Vout
16 b ] - 7 i o
| T
1 S
. | %Vdecoder
- o3 ol 3
i
COMMON
X OUT/IN
A®— %
B@— ; TG
®>— =
NHBIT @ 2 E_
9 8
(=]
< COMMON
16
5 T g
= ' {TGI—*' TRUTH TABLE for
ES MMC 40897
AlBIC| Inh Selected
=TGI | channel
olo|lo|l O 0X, 0Y
@—- 1lolo| o X 1Y
=i o|1]0| O X, 2y
= I 111/0| O 3X, 3Y
Tl | o|lo|[1]| O ax, 4Y
' 1e¥TL -0 5X, 5Y
o|1[1] O BX, BY
8 5 A 7X: TN
Vss

APPLICATIONS INFORMATION

In applications where separate power sources are used to drive Vpp and the signal inputs, the Vpp current
capability should exceed Vpp/R, (R, = effective external load). 'Phls provision avoids permanent current
2%“513 7or 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 Vp5Vgg = 10V, a 100 pF capacitor connected to the
input or output of the channel will lose3-4% o!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 Vgg.
Rather, there is a slight rise in the channel voltage level (65 mV typ.) due to capacitive coupling from inhiglt
in;?ut to channel input or output. Address inputs also couple some voltage steps onto the channel signal le-
vels. i -

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 monolithic 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, tpy = 75 ns
(typ.) at 10V
@ Buffered output

ABSOLUTE MAXIMUM RATINGS

Vppo* Supply voltage: G and H types -0.5to 20 V
o E and F types -0.5 to 18 Vv
A Input voltage -0.5 to Vppt0.5 Vv
| DC input current (any one input) +10 mA
&’m Total power dissipation (per package) 200 mw
Dissipation per output transistor
5 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 °G
Tetg Storage temperature -65 to 150 e
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpoo* Supply voltage: G and H types 3to 18 Vv
i E and F types 3to 15 \'
V; Input voltage Oto Voo \'
Ta Operating
temperature : G and H types -55 to 125 °C
E and F types -40to 85 °C

CONNECTION DIAGRAM
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MCC 4068

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER ; V Vg llol | Voo Tow 25°C ThigH UNIT
y V) W WA | V) Fin [ max, | min. typ | max. | min. | max.
I Quiescent G H|O/5 5 0.25 0.01 | 025 75
current types (0/10 10 0.5 001 | 05 15
0/15 185 1 0.01 |1 30
0/20 20 < 002 |5 150 WA
EEr|0 B 5 1 001 |1 75
types |0/10 10 2 DOT | 2 13
0/15 15 4 001 (4 30
Vou Output high 0/ 5 <1 8 1485 4.95 4.95
voltage 0/10 < 11101885 9.95 9.95 Vv
0/15 < 1 25 1495 14.95 14.95
Voo  Output low 5 /0 22 5 0.05 0.05 0.05
voltage 10/0 <1 |10 0.05 0.05 005| V
1570 <5l 15 0.05 0.05 0.05
Vi Input high 05745 | <1 9 |35 3.5 3.5
voltage 1/9 %=1 ;| ael] ' d 7 Vv
1.5/135 <1 i i i
Vi Input low 45/05 | <1 8 1.6 1.5 1.5
voltage 8/1 <% 10 3 3 3 \
135/1.5] <1 TS 4 4 4
lon Oqtput G H|O/ 5 2.5 5= ~ 5 =3 =115
drive types |0/ 5 46 5 - [-0.64 =0511=1 —0.36
current 0/10| 85 10 1.8 |1 [|-1.3 |-28 ~0.9
015} 1358 I5.4=4a —34 |—6.8 —4
E; FE 045 2.5 5 —1.58 —1.36—-3.2 =5 iy
types |0/ 5 4.6 5 052 —0.44|—1 —0.36
0/10 85 10 1.3 —1.1 =28 -0.8
0715 135 1S =38 —30 |-68 =24
lou Output G, HID/ S 0.4 S 0.64 831} 1 0.36
sink types (0/10 05 10 1.6 1.3 | 26 08
current 0/15 1.5 16 | 42 34 | 68 24 .
m
EATI0 <D 04 Sot 050 044 1 0.36
types (0/10 0.5 10 1.3 1.3 2.6 08
0/15 16 15 | 3.8 30 | 68 24
i he - Input G.Hlo/18 18 +0.1 +10°5+01 +1
leakage types Any A
current ; o
E.F los1s| "™ 15 +03 4105/ +03 +1
types
C, Input ]
capacitance Any input o 73 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Thigny = +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
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MCC 4068

DYNAMIC ELECTRICAL CHARACTERISTICS

(Tp = 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

Vpp (V) min. typ. max.

EpHL Propagation delay time 5 150 300
tPLH 10 78 150 ns

18 55 110

ETLH Transition time 5 100 200
tTHL 10 50 100 ns

: 15 40 80
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HEX INVERTER

GENERAL DESCRIPTION FEATURES

The MMC 4068 is a monolithic integrated circuit ® Medium-speed operation
processed in standard Al-gate CMOS technology. tpuL tpuy = 30 ns (typ) at 10 V
The MMC 4068 consists of six CMOS inverter cir- ® Quiescent current specified to 20 V
cuits. This device is intended for all general-purpose ® 5V, 10V, 15 V parametric ratings

inverter applications where the medium-power TTL-
drive and logic-level-conversion capabilities of cir-
cuits such as MMC 40438 Hex Inverter/Buffer are
not required. :

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -0.5to 20 V
A E and F types 05to 18 v
V, Input voltage -0.5 to Vppt0.5 \
| DC input current (any one input) +10 mA
Fgm 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 %60
E and F types -40to 85 e
Tstg Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Vpopo* Supply voltage: G and H types 3to 18 Vv
aids E and F types 3to 15 v
V, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55 to 125 i B
E and F types -40 to 85 °C
CONNECTION DIAGRAM SCHEMATIC DIAGRAM
Voo
r Y
4L
5 R —U_G
113,59, n,13) k 2(4,6,8,0,12)
y [,
—e
Vs
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MMC 4069

STATIC ELECTRICAL CHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
i Vi | Vo llolVoo| Tiow 25°C Then | iy
o v WAl | V) min. | max. | min. | typ | max.| min. | max.
I Quiescent GH|O/5 5 0.25 0.01| 0.25 Z0
current types|0/10 10 85 001| 05 18
0/15 15 1 001 1 30
0/20 20 5 002 5 150 WA
ECFlO0rS < ¢ 0011 75
types|0/10 10 2 001 | 2 15
0/15 15 4 001 4 30
Vo QOutput high Qs 5 <3 5 14.95 4.95 4.95
voltage 0/10 <1| 10 | 995 995 9.95 Vv
0718 <1 | 15 |14.95 14.95 14.95
Voo  Output low 5.70 = 5 0.05 0.05 0.05
voltage 10/0 < F 18 0.05 .| 0.05 005 V
1570 <% - |=15 0.05 0.05 0.05
Vig  Input high 05/45| <1 5| 4 4 4
voltage 1/9 <1 10| 8 8 8 \"
159385 <1 |- 15 1125 125 125
Vi Input low 45/08 | <1 5 1 1 1
voltage 9/1 =1 10 e.1 2 2 \Y
g i ESR o e A e T 25 25 25
lon Output G H|O/ 5 25 5 |2 -1.6 |—3.2 =178
drive types|0/ 5 4.6 5 |-0.64 =050 =1 —0.36
current 0/10 9.5 10 |-1.6 —-1.3 |—2.6 -0.9
0715) 135 15 =aa —34 |68 —2.4 %,
m
E.F |0/ 5 25 o =153 —1.36—3.2 =13
types |0/ 5 4.6 5 -0.52 —0.44|—1 —0.36
0/10 9.5 10 |—1.3 =11 =26 -0.9
0/15] 135 15-}-386 —30—868 —2.4
loL Output GH|O/5 04 5 | 0.64 0.5% -1 '0.36
sink types|(0/10 05 3018 13| 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24 o
m
EF|Or 5 04 5 | 052 044 1 0.36
types|0/10 0.5 10 |-3.3 13 [ 28 08
0/15 15 15.] 38 30 | 68 24
i b Input G.Hlo/s 18 +0.1 +10'9 +0.1 +1
leakage types Any A
current ; w
E.F los1s| "™ 15 +0.3 +10% +03 +1
types
C Input
capacitance Any input 5 ) pF

* Tow = —55°C for G, H devices; —40°C for E, F devices.
* Thigy = +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
2.5 V min. with Vgp = 15 V
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MMC 4069

DYNAMIC ELECTRICAL CHARACTERISTICS

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

TEST CONDITIONS VALUES
PARAMETER . UNIT
Vpp (V) min. typ. max.
tpiy Propagation delay time 5 55 110
tpHL 10 30 60 . ns
15 25 50
trw  Transition time L 100 200
ErHL 10 50 100 ns
18 40 80
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im‘c (O !CIC" (ONMSG MMC 4070 MMC 4077

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

GENERAL DESCRIPTION FEATURES

The MMC 4070/4077 are monalithic integrated cir- ® Medium-speed operation tpy = tpy = 65 ns (TYP)
cuits, available in 14-lead dual in-line plastic or cera- .at Vpp=10V,C_ =50 DFH

mic package. ® 100%: tested for quiescent current

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 APPLICATIONS
designer with a means for direct implementation of
exclusive-OR and exclusive-NOR function, respecti- ® Logical comparators
vely. ® Adders/substractors
® Parity generators and checkers

ABSOLUTE MAXIMUM RATINGS

Vpp* Supply voltage: G and H types -05to 20 V
E and F types -0.5 to 18 V
V; Input voltage -0.5to Vppt0.5 V
| DC input current (any one input) +10 mA
F"tot 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 °t
E and F types . -40 to 85 °_C
Tstg Storage temperature -65 to 150 o
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vpp* Supply voltage: G and H types 3to 18 V
E and F types 3to 15 Vv
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

MMC 4070 ; MMC 4077

Al AL Voo

8L sl H
J=AeB[] J=AeB(] G
K=CoD[] R=CeD[] fi=GeH

—
1
L
-

cg
o(]
vssll

m
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MMC 4070 MMC 4077

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER V Vo | lal | Voo T ow 25°C e UNIT
V) v x WA | V) 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 0.02 4 120
0/20 20 20 0.04| 20 600 A
EFIOZS B 4 0.02 4 30
types |0/10 10 8 0.02 8 60
0/15 1S 16 002| 16 120
Von  Output high 0/ 5 <1 5 i 496 4.95 4.95
voltage 0/10 <1| 10 | 995 9.95 9.95 \"
0/15 < 1|15 114.86 14.95 14.95
Vo  Output low 5 /0 =1 5 0.05 0.05 0.05
voltage 10/0 <1150 0.05 0.05 005| V
15/0 < 1-| 95 : 0.05 0.05 0.05
Vi Input high 05/45(<1| 5 | 35 35 35 -
voltage 1/9 <4l 301 F F 7 Vv
1854335 < 1] 15 |11 11 11
Vi, Input low 45/05|<1| 5 1.5 15 15
voltage 9/1 <1 10 = 3 3 Vv
12571.5] <1 15 4 4 4
lon Output G H|0/5 2.5 5 |-2 -1.6 |=3.2 —1.15
drive types |0/ 5 4.6 5 |-0.64 =a571—1 —0.36
current 0/10 9.5 10 =16 -~1.3 |26 -0.9
@45y - 135 15 =42 =3.4 |—6.8 —24 >
m
e, = iayeh 25 8 1—1.88 —1,36/—3.2 =3
types |0/ 5 4.6 5 [-0.52 —0.44|—1 —0.36
0/10 9.5 m=1.8 -1.11-28 -0.9
D218 135 15 |=386 =30 |=6.B —2.4
loL QOutput G.H|O/ 5 0.4 5 | 0.64 051 1 0.36
sink types |0/10 @5 10 1.6 1.3.2B 09
current 0/15 1.5 15 | 42 34 | 68 24 4
m
EFRIR)S S 04 5 | 0.52 044| 1 0.36
types [0/10 a5 10743 T4 28 0.9
0/15 1.5 15 3.6 30 | 68 24
sl ¢ Input G Hlg/1g 18 +0.1 +£10°5| £0.1 +1
leakage types Any A
current ; H
E.F lo/s| P 15 +03 +105 +0.3 +1
types
Ci Input
capacitance Any input S 7.5 pF

* TLow = —55°C for G, H devices; —40°C for E, F devices.
* Tygn = +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
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MMC 4070 MMC 4077

DYNAMIC ELECTRICAL CHARACTERISTICS

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

TEST VALUES
PARAMETER Tl UNIT
VeelV) MIN. TP, MAX.
tpy,  Propagation delay time 5 140 280
toLH 10 65 130 ns
15 50 100
ETHL Transition time % 100 200
CriH 10 50 100 ns
15 40 80
TRUTH TABLE FUNCTIONAL DIAGRAM
(1 of 4 gates)
for 4070

-0-=0| >

=200 m©
OD-=-=0| &

Where 1 = High level

FOR 4070
0= Low level E——S—:D___.E__L
J=A B e

i 3
4 Hl—n
1=A®B K=(®D
L=E®F M=G®H
s Vop=te
for 4077
s - 4 FOR 4077
0 0 1 -
0 g 0 A— 3
| ,
1 1 1 a—l—_—D*_ x
Where 1 =.High level —2
51_= Low level g
£ i
F
G n o
H
J-M®B K=(@D
[=B®F M-=G®H
VssT  Vpp=te
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MMC 4071 MMC 4072 MMC 4075

OR Gates: QUAD 2 INPUT MIMC 4071
DUAL 4 INPUT MMC 4072
TRIPLE 3 INPUT MMC 4075

GENERAL DESCRIPTION

These OR gates are monolithic 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 discharge and latching conditions.

The MMC 4071 MMC 4072 and MMC 4075E/F/
G/H/0OR 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, tpy = 60 ns (typ)
at VDD =10V
® 100% tested for quiescent current

ABSOLUTE MAXIMUM RATINGS

Vppo* Supply voltage: G and H types -0.5to 20 Vv
= E and F types 05to 18 v
V; Input voltage -0.5to Vppt0.5 Vv
| DC input current (any one input) +10 mA
lsm 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 S
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 3to 18 V
= E and F types 3to 15 V
V, Input voltage Oto Voo Vv
Ta Operating
temperature : G and H types -55 to 125 °€
E and F types -40to 85 °C
CONNECTION DIAGRAM
MMC 4071 MMC 4072 MMC 4075
B J Voo cd
8]
O
e
o]
KO
Vssq vssl7 sl
J J=A+B+C
K K=D+E+F
L=G+H+I
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MMC 4071 MMC 4072 MMC 4075

STATIC ELECTRICALCHARACTERISTICS

(over recommended operating conditions)

TEST CONDITIONS VALUES
PARAMETER Vv, Vo | ol | Voo o 25°C - pot oo
v M WA 1 V) 1 "in T max. | min. typ | max.| min. | max.
I Quiescent G, H |0/ 5 = 025 0.01| 025 7.9
current types|0/10 10 0.5 0.01| 05 15
0/15 15 1 0011 30
0/20 20 5 002| 5 150 A
EFl025 5 1 0011 7.5
types|0/10 10 2 001]| 2 15
0/15 15 4 001 4 30
VoH Output high 0/ 5 <) 5 1495 4.95 4.95
voltage 0/10 <11 10 | 995 9.95 9.95 V
0/15 <1 [-18:]14.95 14.95 14.95
VoL Output low 570 <= D 0.05 0.05 0.05
voltage 10/0 < 1 10 0.05 0.05 aos |-V
1570 <1 15 0.05 0.05 0.05
Viy  Input high 05/45|<1| 5|35/ 35 35
voltage 1/9 <1 10y "7 7 7 V
1.571a58} <1 = 111 13 11
VL Input low 45/051 <1 5 15 15 e
voltage 9/1 <1 10 3 3 3 Vv
135/1.8] <1 15 4 4 4
lon Output G H|O/5 25 5 =2 —1.6 |—3.2 —1.15
drive types| 0/ 5 46 5 |-0.64 —D.59]=1 —0.36
current 0410 .. 985 10 =18 =& B sl -0.9
B/15 135 15 |—42 —34 |—-68 =24 A
m
EF [0/ 5 2.5 5 [—1.53 —1.36—32 -1.1
types|0/ 5 4.6 5 1-0.52 —-0.44|—1 —0.36
0/10 8.5 10 |-1.3 =14 =2 -0.8
0/15| 135 16 1-386 —3.0 |-68 —2.4
loL Output G H|O/ 5 04 5 | 064 051} .1 0.36
sink types|(0/10 0.5 10 1.6 1.3 | 26 09
current 0/15 1.5 15 | 4.2 34 | 68 24
mA
EF1O/'S 0.4 o O e 044| 1 0.36
types|0/10 0.5 101 13 1.1 | 26 0.9
0/15 1.5 15 | 38 30 | 68 24
liws b Input GHlg/g 18 +01 +109+01| | +1
leakage types Any '
current EF input HA
" 10/15 15 +0.3 +105 +£0.3 +1
types
G Input
capacitance Any input < 78 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:

1V min. with Vpp= 5V
2 V min. with Vgg = 10 V
25 V min. with Vgp = 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 Vpp = 0.3%/°C values, all input rise
and fall times = 20 ns).

TEST CONDITIONS VALUES
PARAMETER . UNIT
Vpp (V) min. typ. max.
tpy. Propagation delay time 5 125 250
10 60 120 ns
15 45 90
tpiy Propagation delay time 5 S17S 350
10 70 140 ns
15 50 110
trye  Transition time 5 100 200
tTLH 10 50 100 ns
15 40 80
SCHEMATIC DIAGRAM
MMC 4071
: VoD
y—= VDD
2(6,9,13) '::PP J
A :
- g
| | : l 3(&,0,1)
n o (B > J
15,82 : g
Js8 [VSS
J=A+B
LOGC 1=HIGH
LOGICO=LOW
MMC 4072
2(9)
A O
|
8 3(0)
I
4
’532)
|
o T T




MMC 4071 MMC 4072 MMC 4075

MMC 4075
Voo
VoD
A 0815:3) e |
—2¢ P [|edp P
9(6,10
[ ) n n n
Bt o ' Vs
af | ] J.n_l
l

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

m3]

GENERAL DESCRIPTION FEATURES

The MMC 4076 (intermediate or extended tempe- ® 1hree-state outputs

rature range) are monolithic integrated circuit, avai- ® Input disabled without gating the clock AF L
lable in 1B6-lead dual in-line plastic or ceramic pac- @ Gated output control lines for enabling or disabling

kage. the outputs.
The MMC 4076 types are four-bit registers consis-
ting of D-t:yBe 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
gither Output Disable input, and present a high impe-
ance.

ABSOLUTE MAXIMUM RATINGS
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