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PRODUCT INDEX 

TYPE FAMILY DESCRIPTIDN PAGE 

CMDB 4D0D BERIEB 

MMC4000e 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 NANO gate 13 

MMC 4012 CMOS Dual 4-input NANO gate 13 
-MMC 4013 CMOS Dual "O" with set/reset capability 17 

MMC 4014e 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 ()Jad bilateral switch 28 

- MMC 4017 CMOS Decade counter /divider plus 1 O decoded decimal outputs 32 
MMC 4018 CMOS Pre;etable divide-by "N" counter, fixed or programmable 37 
MMC 4019 CMOS ()Jad ANO/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 Oivide-by-8 counter/divider with 8 decimal outputs 32 
MMC 4023 CMOS Triple 3-input NANO gate 13 
MMC 4024 CMOS 7-stage binary/ripple counter 46 
MMC 4025 CMOS Triple 3-input NOR gate 9 
MMC 4027 CMOS Dual "J-K" master-slave with set/reset capability 50 
MMC 4028 CMOS 8CO-to-decimal decoder 53 
MMC 4029e CMOS Presettable Up/Oown counter. binary or BCO-decade 56 
MMC 4030 CMOS Quad exclusive-OR gate 60 
MMC 4031 CMOS 64-stage static shift register 64 
MMC 4035 CMOS 4-stage parallel-in /parallel-out with "J-K" input and true/complement 

aut. 68 
MMC 4040 CMOS 12-stage binary/ripple counter 46 
MMC 4041e CMOS Quad true/complement buffer 73 
MMC 4042 CMOS Quad clocked "O" IRtc:hes 7R 

MMC 4043• CMOS Quad NOR R/S 13-state outputsl 80 
MMC 4044e CMOS Quad NANO R/S 13-state outputsl 80 
MMC 4047 CMOS Monostable/astable multivibrator 85 
MMC 4048 CMOS Expandable 8-input gate 13-state output] 91 
MMC 4049 CMOS Hex buffer /converter linvertingl 95 
MMC 4050 CMOS Hex buffer /converter lnon-invertingl 95 
MMC 4051 CMOS S1ngle 8-channel analog multiplexer-demultiplexer 98 
MMC 4052 CMOS Oifferential 4-channel analog multiplexer-demultiplexer 98 
MMC 4053 CMOS Triple 2-channel analog multiplexer-demultiplexer 98 
MMC 4054e 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 BCO-to-7 segment decoder/driver with strobed latch function 202 
MMC4060e CMOS 14-stage ripple-carry binary counter /divider and oscillator 103 
MMC4066 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 4068e CMOS 8-input NANO/ ANO gate 116 
MMC 4069 CMOS Hex inverter 119 
MMC 4070 CMOS ()Jad exclusive OR-gate 122 
MMC 4071 CMOS ()Jad 2-input OR gate 125 
MMC 4072 CMOS Dual 4-input OR gate 125 
MMC 4073 CMOS Triple 3-input ANO gate 136 
MMC 4075• CMOS Triple 3-input OR gate 125 
MMC 4076• CMOS 4-bit „O" latches with 3-state outputs 129 
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TYPE FAMILY DESCRIPTION PAGE 

MMC 4077 CMOS Quad exclusive NOR gate 122 
MMC 4078• CMOS 8-input OR/NOR gate 133 
MMC 4081 CMOS Quad 2-input ANO gate 136 
MMC 4082• CMOS Quad 4-input ANO gate 136 
MMC 4093 CMOS Quad 2-input NANO Schmitt Triggers 140 

li MMC 4095• CMOS Gated "J-K" master-slave [non invertingl 144 
MMC 4096• CMOS Gated "J-K" master-slave linverting and non-invertingl 144 
MMC 4097 CMOS Differential 8-channel analog mut tiplexer / demuttiplexer 111 
MMC 4098 CMOS Dual monostable multivibrator 149 
MMC 4503 CMOS Hex Buffer (3-state non-invertingl 154 
MMC 4508• CMOS Dual 4-bit latch (3-state outputs) 157 
MMC 4510• CMOS Presettable 4-bit BCD up/down counter 162 
MMC 4511 CMOS BCD-to-seven segment latch/decoder/driver 168 
MMC 4516 CMOS Presettable 4-bit binary up/down counter 162 
MMC 4518 CMOS Dual BCD up counter 174 
MMC 452□- CMOS Dual binary up counter 174 
MMC 4543 CMOS BCD-to-seven segment latch /decoder /dr·iv er 179 
MMC 40104 CMOS 4-bit bidirectional universal shift register 184 
MMC 40107 CMOS Dual 2-input NANO buffer /driver 188 
MMC 40181 CMOS 4-bit arithmetic logic unit 192 

~ MMC 40192 CMOS Presettable 4-bit BCD up/down counter 197 
MMC 40193• CMOS Presetable 4-bit binary up/down counter 197 

SPECIAL CMDB 

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 9500 CMOS Clock generator 219 

NMDB 

MMN 2102 NMOS 1024-bit static RAM 222 
MMN 2114 NMOS 1 024x4-bit static RAM 225 
MMN 4027 NMOS 4096-bit dynamic RAM 229 
MMN4116 NMOS 16384-bit dynamic RAM 237 

PMDB 

MMP 01* PMOS Multifunctional gate 
MMP 02* PMOS Dual 1 6-bit static shift register 246 
MMP 03* PMOS 64-bit dynamic shift register 248 
MMP . 06* PMOS Quad p-charinel enhancement MOSFET 
MMP 102 PMOS Dual 3-input NOR gate 250 
MMP 106 PMOS Quad 2-input NOR gate 252 
MMP 107 PMdS Q.iad 2-input ANDCNANDI gate 254 
MMP 115 PMOS 6-channel analog switch 256 
MMP 116 PMOS 5-channel analog switch 258 
MMP 117 PMOS 5-channel analog switches 260 
MMP 119 PMOS 3x2-channel analog switches 262 
MMP 122 PMOS 2x2-channel analog switch 264 
MMP 124 PMOS 4-channel analog switch 266 
MMP 131 PMOS 1 OOO: 1 static frequency divider 268 
MMP 156* PMOS 256-bit dynamic shift register 270 

MMP 160* PMOS Dual BO-bit static shift register 
MMP 190 PMOS Digital multimeter logic 272 

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 
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TYPE FAMILY DESCRIPTI0N PAGE 

MMP 710 PMOS 8-channel touch control circuit for TV program selection 281 
MMP 711 PMOS 1 of 8 binary decoder 284 
MMP 5002 PMOS 4-digit counter /display decoder 287 
MMP 5005 PM0S 4-d1g1t counter /display decoder 287 
MMP 5007 PM0S 4-digit counter /display decoder 287 
MMP 5009 PM0S Counter t1me-basP cIrcuIt 292 

LED & DISPLAY 

MDE 1101A LED Standard light emItt111g d1odes 298 
2R LED 
3R LED 

MDE 1101P LED 
2P LED 
3P LED 

MDE 11D1G LED 
2G LED 
3G LED 

MDE 11D1V LED 
2V LED 
3V LED 

MDE 1531A LED Rectangular light emitting diodes 301 
2R l:ED 
3R LED 

MDE1531P LED 
2P LED 
3P LED 

MDE 1531G LED 
2G LED 
3G LED 

MDE1531V LED 
2V LED 
3V LED 

MDE 1541A LED Triangular light emitting diodes 304 
2R LED 
3R LED 

MDE 1541P LED 
2P LED 
3P LED 

MDE 1541G LED 
2G LED 
3G LED 

MDE 1541V LED 
2V LED 
3V LED 

MDE 1601A LED Resistor LED's 307 
2R LED 
3R LED 

MDE 1601P LED 
2P LED 
3P LED 

MDE 1601G LED 
2G LED 
3G LED 

MDE 1601V LED 
2V LED 
3V LED 
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TYPE 

MDE2101R 

2R 
3R 
4R 

MDE 2101V 

2V 
3V 
4V 

MDE2111R 

2R 
3R 
4R 

MDE2111V 

2V 
3V 
4V 

MDE 2201R 

2R 
3R 
4R 

MDE 2201V 

2V 
3V 
4V 

MDE 2211R 

2R 
3R 
4R 

MDE 2211V 

2V 
3V 
4V 

MDE 2573R 
4R 

MDE 2573V 
4V 

MDE 2583 R 
4R 

MDE 2583 V 
4V 

MDE 2911 R 
2R 

MDE 2911P 
2P 

MDE 2911G 
2G 

MDE 2911V 
2V 

FAMILY DESCRIPTION PAGE 

DISPLAY 0.3 inch red seven segment display right hand or left hand decimal point 
common anode 31 O 

DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch green seven segment display right hand or left hand decimal 

point common anode 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch red seven segment display right hand or left hand decimal point 

common cathode 314 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch green seven segment display right hand or left hand decimal 

point common cathode 314 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch red overflow indicator right hand or left hand decimal point 

DISPLAY 
DISPLAY 
DISPLAY 

common anode 

DISPLAY 0.3 inch green overflow indicator right hand or left hand decimal point 

318 

common anode 318 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch red overflow indicator right hand or left hand decimal point 

DISPLAY 
DISPLAY 
DISPLAY 

common cathode 

DISPLAY 0.3 inch green overflow indicator right hand or left hand decimal point 

322 

common cathode 322 
DISPLAY 
DISPLAY 
DISPLAY 
DISPLAY 0.3 inch 4 digits red LED numeric dispiay 
DISPLAY 
DISPLAY 0.3 inch 4 dig1ts green LED numeric display 326 
DISPLAY 
DISPLAY 0.3 inch 4 digits red LED numeric display 328 
DISPLAY 
DISPLAY 0.3 inch 4 digits green LED numeric display 
DISPLAY 
LED Light indicator with discret LED s (bar graph display) 330 
LED 
LED 
LED 
LED 
LED 
LED 
LED 

• Nat recommended for new design 
• Product in development 

7 



GENERAL OPERATING ANO HANOLING CONSIOERATIONS 

Power - Source Rules 

1 The power - supply polar1ty for CMOS c1rcu1ts should not be reversed. 
The pos1t1ve [V00J terminal should never be more than O.5V negative with respect to the negative [Vs5l 
terminal [VD 0 -V5 s>-- 0.5VJ. 
Reversal ot polar1t1es w1II forward - b1as and short the structured and protection diode between V00 
and V55. . . . 

2. Power - source current capab11ity should be limited to the minimum value wich w1II assure good logic 
operat ion. 

3. Large values of res1stors 1n ser1es w1th V00 or V55 should be avoided transient turn-an of input protec
t1on d1odes can resuit from drops across such resistors during sw1tching. 

4. When separate power - supplies are used for the CMOS device and for the device 1nputs, the dev1cE' 
power supply should always be turned on before the independent input signal sources, and the 111µ1,!. 
s1gnals should be turned off before the powersupply is turned off NS9<\/l~DD as a maximum lim1tl. Ttus 
rule w1II prevent ever diss1pation and poss1ble damage to the input protection diode when the device po
wer supply 1s grounded. When the device power supply is an open circuit, violation of this rule can resuit 
the undes1red c1rcu1t operat1on although device rlamage should not resuit; ac inputs can be rectified by 
1nputs can be rect1f1ed by input diode to act as a power supply · 

Input signal rules 

Ali CMOS 1nputs should be terminated. When CMOS inputs are w1red to edge card connectors w1th 
CMOS drive com1ng from another DC board, a shunt resistor should be connected to V00 or V.55: 

2. When CMOS c1rcuits are dr1ven by TTL logic a pull-up resistors should be connected from the CMUS 
inputs to 5V. 

3. Input r1se and fall t1mes for clocked devices must not exceed 15 µS in order to avoid high consumption, 
false trigger1ng etc. W1th slower 1nputs a Schm1tt trigger must be employed. 

Gata - Oxida Protection Network 

OROERING NUMBERS CMOS 4D0D 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 

NDR GATES: 4000 DUAL 3 INPUT 
PLUS INVERTEA 
4001 GIUAD 2 INPUT 
4002 DUAL 4 INPUT 
4025 TRIPLE 3 INPUT 

GENERAL DESCRIPTIDN 

These NOR gates are monolithic complementary 
MOS ICMOSJ 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 în high noise immu
nity over a wide supply voltage range. No oe power 
other than that caused by leakage current is consu
med during static conditions. AII inputs are protec
ted against static discharge and latching conditions. 
The MMe 4000, MMe 4001, MMe 4002 and 
MMe 4025E/F/G/H 
NOR gates provide the system designer with direct 
implementation of the NOR function. 
The MMe. 4000, MMe 4001, MMe 4002 and 
MMe 4025E/F /G/H types are supplied in 14-lead her
metic dual-in-line ceramic or plastic packages 

ABSOLUTE MAXIMUM RATINGS 

V□□• Supply voltage: G and H types 
- E and F types 

Input voltage 
oe input current (any one input) 
Total power dissipati:m (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 

Tstg 

temperature : G and H types 
E and F types 

Storage temperature 

• AII voltage values are referred to V55 pin voltage 

FEATURES l!!I 
• Propagation delay time = 60 ns (typl at el = 50 pFliil 

V0o=10V 
• Buffered inputs and outputs 
• Standardized symmetrical output characteristics 
• 1 OOO/o tested for maximum quiescent current 
• 5 V, 1 O V and 15 V parametric ratings 
• High noise immunity: 0.45 V00 (typicall 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPEAATING CDNDITIDNS 

V□□* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage O to Voo V 

TA Operating 
temperature : G and H types -55 to 125 oe 

E and F types -40 to 85 oe 

CDNNECTIDN DIAGRAMS 

MMC4000 MMC4001 MMC4002 MMC4025 

t«: A \bo J 14 'txl 1 vro 
t«: F B H A 13 K 2 G 

A E J 12 G B H H 

B K n C (j I 

C K C 1) L D F L 

H o NC. E K J 

Vss "$ ~s NC Vss C 
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MMC 4D0D MMC 4D01 MMC 40D2 MMC 4D25 

STATIC ELECTAICAL CHARACTEAISTICS 

lover recommended operating conditionsl 

TEST C::ONOITIONS 

PARAMETER v, Va l'al Voo "Ttow 
IVI IVI (µAl IVI min. 

IL Quiescent I G, H 
O/ 5 5 

current types 0/10 10 
0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O < 1 5 
voltage 10/0 .,::: 1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 ·15 

l □H Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 l 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Any input 

• TLDw = -55°C for G, H dev1ces; -4Cl°C for E, F dev1ces. 
* T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

10 

max. 

0.25 
0.5 
1 
5 

1 
2 
4 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

VALUES 

25°C ~IGH 
UNIT 

min. typ max. min. I max. 

0.01 0.25 I 7.5 
0.01 0.5 I 15 
0.01 1 30 
0.02 5 150 

µA 
0.01 1 7.5 
0.□1 2 15 
0.01 4 30 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

I o.o5 0.05 

i 
: 0.05 0.05 V 

i j 0.05 0.05 

3.5 I 3.5 
7 I 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 

1-1.1 -2.6 -0.91 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 4D0D MMC 4D01 MMC 4D02 MMC 4D25 

OVNAMIC ELECTRICAL CHARACTERISTICS 

(TA= 25cc, CL = 50 pF, RL = 200k, typical temperature coeffic1ent for all V00 values is 0.30/o/' C. all input rise a'ld a'lc 
fall tImes = 20 ns! 

TEST CONDITIONS 
PARAM ETER 

V00 1VI mIn 

tPLH Propagation delay time 5 
tPHL 10 

15 ! 

trHL Transition time 5 
tTLH 10 : 15 i 

SCHEMATIC ANO LOGIC OIAGRAMS 

MMC4DDD 

4(13) 

Voo 
14 

MMC40D1 
v□□ 

1 r,F 4 GATES 7 
(NLtlBERS IN PARENTHESES \s 
ARE TERMNAL t-Ut!ERS 
FOR OTHER GATES) 

5(12)--f:l ... ---. 

4(131 -~------~ 

(8,6,13) 

11 

VALUES 
UNIT 

typ I max 

125 250 
60 120 ns 
45 90 

100 200 
50 100 ns 
40 80 

K D + E , F 

J A•B 

K C·D 

L 'f""F 

M G , H 

3 
((),4, 11) 



MMC40D2 

MMC4D25 

"~ ,-----+--+--+--

( Z,121 

5 

(8,131 

INVERTER ANO 1 OF 3 GATES 7 
I NUMBERS IN ~REMTHESES ARE \/ss 

TERMINAL NUl'IIERS F<R SECOND GATEI 

MMC 400D MMC 40D'1 MMC 40D2 MMC 4D25 

2(121 

5(91 

J A+B+c+D 

K E+F+G+H 

J=A+B+C 

K- □ +E+F 

L-~G+H+I 
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MMC 4011 MMC 401 2 MMC 4023 

NAND GATES: 4011 G.UAD 2 INPUT 
401 2 DUAL 4 INPUT 
4023 TRIPLE 3 INPUT 

GENERAL DESCRIPTIDN FEATURES 

These NANO gates are monolithic complementary 
MOS ICMDSI 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. AII inputs are protected against 
static discharge and latching conditions. 

• Propagation delay time = ED ns ltyp.J at CL = 50 pF, 

The MMC 4011, MMC 4012andMMC4023E/F/G/H 
NANO gates provide the system designer with di
rect 1mplementat1on of the NANO function. AII in
puts and outputs are buffered. 
The MMC 4011, MMC 4012 and MMC 4023E/F /G/H 
types are supphed in 14-lead hermetic dual-in-line 
ceramic or plastic packages. 

ABSOLUTE MAXIMUM RATINGS 

Voo• 

Tstg 

Supply voltage: G and H types 
E and· F types 

Input voltage 
DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for Top= tuli package-temperature range 
Operating temperature : G and H types 

E and F types 
Storage temperature 

V00 = 10 V 
• Buffered inputs and outpuţs 
• 5 V, 1 O V and 15 V parametric ratings 
• 1 OOO/o tested quiescent current 
• High noise immunity 0.45 V00 ltypicall 

APPLICATIDNS 

• Automotive 
• Data terminals 
• lnstrumentation 
• Medical electronics 
• Alarm system 
• Industrial controls 
• Remote metering 
• Computers 

-0.5 to 20 
-0.5 to 18 
-0.5 to V00+0.5 

±10 
200 

100 
-55 to 125 
-40 to 85 
-65to 150 

• AII voltages are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNS 

V□□• Supply voltage: G and H types 
E and F types 

3 to 18 
3 to 15 

V, lmput voltage O to Voo 
TA Operating 

temperature : G and H types -55 to 125 
E and F types -40to 85 

CDNNECTIDN DIAGRAMS 

V 
V 
V 

mA 
mW 

mW 
oe 
oe 
oe 

V 
V 
V 

oe 
oe 

MMC4011 MMC4012 MMC4023 

J =A· B 
A ',oo J Voo 
B H A K J-" A· B · C G 

K = C · O G J-ccA a C·O B H D H 

K M K = E • · G · H L = E · F 
( L 

C G K =:: □ · E · F E I 
D F 

L = G · H · I 
F 

M= G · H o F NC E K J 
Vc;ş, E Vss N[ Vss ( 
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MMC 4D'1 'I MMC 4D'1 2 MMC 4D23 

SCHEMATIC ANO LOGIC OIAGRAMS 

MMC 4D'1 'I 

,.~ " -----..-+-e------, 

(9,5,!2) 

MMC4D'12 

I~ 

011 

1101 

5 

191 

MMC4D23 

(1,TI) 

4 

(2~12) 

(8,13) ...._. ____ _ 

14 

7 

14 

Voo 

3 
o 

(10,4,111 

7 

14 



MMC 40.. .. MMC 40„ 2 MMC 4023 

STATIC ELECTRICAL CHARACTERISTICB 

(over recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER V1 Va Pol V□□ l'tow 
IVI IVI lµAI IVI 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 
voltage 0/10 <1 10 

0/15 <1 15 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 
voltage 1/9 <1 10 

1.5/13.5 <1 15 

V1L Input low 4.5/0.5 < 1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 
drive types O/ 5 4.6 5 
current 0/10 9.5 10 

0/15 13.5 15 

E,F O/ 5 2.5 5 
types O/ 5 4.6 5 

0/10 9.5 10 
0/15 13.5 15 

l □L Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E, F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

l1H, 11L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

C1 Input 
capacitance Any input 

* TLOw = -55°C for G, H devices; -40°C for E. F devices. 
* THIGH = +125°C for G, H devices; +85°C for E. F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. w1th V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V0 n -, 15 V 

15 

min. max. 

0.25 
0.5 
1 
5 

1 
2 
4 

4.95 
9.95 

14.95 

0.05 
0.05 
0.05 

3.5 
7 

11 

1.5 
3 
4 

-2 
-0.64 
-1.6 
-4.2 

-1.53 
-0.52 
-1.3 
-3.6 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

±0.1 

±0.3 

VALUES 

25°c îţ.13H UNI T 
min. typ max. min. max. 

0.01 0.25 7.5 
0.□1 0.5 15 
0.01 1 30 
0.02 5 150 µA 
0.01 1 7.5 
0.□1 2 15 
0.□1 4 30 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10"5 ±0.1 ±1 

µA 

±10"5 ±0.3 ±1 

5 7.5 pF 



MMC 4D'1 'I MMC 4D'1 2 MMC 4D23 

DVNAMIC ELECTRICAL CHARACTERISTICB 

CT A= 25°C, CL = 50 pF, AL= 200k, typical temperature coefficient for all V00 values is 0.30/o/°C, all input rise and 
fall times = 20 nsl 

TEST CONDITIONS VALUES 
UNIT PARAMETER 

V00 NI min typ max 

tPLH' Propagation delay time 5 125 250 
tPHL 10 60 120 ns 

15 45 90 

tTHL' Transition time 5 100 200 
tTLH 10 50 100 ns 

15 40 80 
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MMC4013 

DUAL 11D 11 - TVPE FLIP-FLDP 

GENERAL DEBCRIPTIDN 

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 identica!, 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 
levei present at the D input is transferred to the Q 
output during the positive-going transition of the 
clock puise. Setting or resetting is independent of 
the clock and is accomplished by a high levei on the 
set or reset line, respectively. 

ABSDLUTE MAXIMUM RATINGB 

Voo• Supply voltage: G and H types 
E and F types 

vi Input voltage 
I DC input current Cany one inputl 
Ptat Total power dissipation (per packagel 

Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating temperature : G and H types 
E and F types 

Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• set-reset capability 
• static flip-flop operation - retains state indefini

tely with clock levei either "high" or "low" 
• mediu~speed operation - 16 MHz Ctyp.l clock 

toggle rate at 1 O V 
• quiescent current specified to 20 V 
• maximum input leakage of 1 µA at 18 V Cfull pac

kage temperature rangel 
• standardized symmetrical output characteristics 
• 5 V, 1 O V, and 15 V parametric ratings 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 
-55 to 125 ac 
-40to 85 ac 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNB 

Voo• Supply voltage: G and H types 
E and F types 

. V, lmput voltage 
TA Operating temperature : G and H types 

E and F types 

CDNNECTIDN DIAGRAM 

Q1 

(li 

D1 

SET1 

Vss 

17 

\bo 
Q2 

iii 
11 CLOCK2 

RESET2 
D2 

SET2 

3to 
3 to 
o to 

-55 to 
-40to 

18 ·v 
15 V 

y~g V ac 
85 oe 



STATIC ELECTAICAL CHAAACTEAIBTICS 
rover recommended operating conditionsl 

TEST CONOITIONS 

PARAM~TER v, Va Io Voo "Ttow 
CVJ CVJ CµAI CVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

l□H Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l □L Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E. F O/ 5 0.4 5 0.52 
types 0/10 o:5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input 

• TL□w = -55°C for G, H devices; -4D°C for E, F dev1ces. 
• T HIGH = + 125° C for G, H devices; +85° C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

11 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4013 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±10·5 ±0.3 ±1 

5 7.5 pF 



MMC4013 

OYNAMIC ELECTRICAL CHARACTERISTICS 

ITA= 25°C, C.1. = 50 pF, & =·2□□ kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
rnput nse and tall tIme = 2U ns) 

VALUES 
PARAMETER TEST CONDITIONS 

V00 CVI min. typ. max. UNIT 

tPLH, ,Eropagation delay time lclock to Q or 5 150 300 
tPHL Q outputsl 10 65 130 ns 

15 45 90 

tPLH, Propagation delay time (Set to Q or 5 150 300 
Reset to QJ 10 65 130 ns 

15 45 90 

tPHL. Propagation delay time !Set to Q or 5 200 400 
Q outputs) 10 85 170 ns 

15 60 120 

trLH. Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 -BD 

fel• Maximum clock frequency 5 3.5 7 
10 8 1.6 MHz 
15 12 24 

tw Clock puise width 5 140 70 
10 60 30 ns 

15 40 20 

t,., tie•Clock input rise or fall time 5 15 
4 

tw 

tseLup 

10 
15 1 

Set or reset puise width 5 180 90 
10 80 40 
15 50 25 

Data setup time 5 40 20 
10- 20 10 
15 15 7 

• Input tr, t, = 5 ns 
•• lf 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. 

19 
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LDGIC DIAGRAM 
Cane of two identica! flip-flopsl 

DATA 

a 
a 

TG 

CL 
SET 
6(8) 

Ei CL 
CL 

) 

NCNJ = FF1 /FF2 TERMINAL 
ASSIGNEMENT 

TRUTHTABLE 

CLe o R 

~ o o 
~ 1 o 
"'- X o 

X X 1 
X X o 
X X 1 

LOGIC O= LOW 
LOGIC 1 = HIGH 

fi. 

TG 

CL 

BUFFERED OJTPUTS 

s Q Q 

o o 1 
o 1 .Q 
o Q Q NO CHANGE 

o o 1 
1 1 o 
1 1 1 

• = LEVEL CHANGE 
X =·OON'T CARE 
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MMC 4D1 4 MMC 4D21 

B-STAGE STATIC SHIFT REGISTERS: 
SVNCHRDNDUS PARALLEL .DR SERIAL 
INPUT /SERIAL OUTPUT: MMC 401 4 
ASVNCHRDNDUS PARALLEL INPUT DR 
SVNCHRDNDUS SERIAL INPUT /SERIAL 
OUTPUT: MMC 4021 
GENERAL DESCRIPTIDN 

The M MC 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 O type, master-slave 
flip-flop; in addition to an output from stage 8, "Q'' 
outputs are alsa 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. ln the MMC 4021 serial 
entry is synchronous with the clock but parallel 
entry is asynchronous. 
ln both types, entry is controlled by the PARALLEL/ 
SERIAL CONTROL input. 
When the PARALLEL/SERIAL CONTROL input is low, 
data is serially shifted into the 8-stage register 
synchronously ·with the positive transition of the 
clock line. 

ABSOLUTE MAXIMUM RATINGS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I OC input current Cany one inputl 
Ptat Total power dissipation [per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating temperature : G and H types 
E and F types 

Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

When the PARALLEL/SERIAL CONTROL input is 
high, data is jammed into the 8-stage register via the 
parallel input lines and synchronous with the positive 
transition of the clock line. 
ln the MMC 4021, the CLOCK input of the internai 
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
plied in 1 6-lead dual-in-line plastic or ceramic pac
kage. 

FEATURES 

• Medium speed operation-12 MHz Ctyp.J clock rate. 
at V00-Vss = 10 V 

• Fully static operation 
• 8 Master-Slave flip-flops plus output buffering and 

control gating 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 
-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Voo• Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage O to y~g V 
TA Operating temperature : G and H types -55 to oe 

E and F types -40to 85 oe 

CDNNECTIDN DIAGRAM TRUTHTABLE For 4014 

Pl-8 Vro 
CL Serial input Parallel / serial P 1-1 Pl-n Q, 

Qn control [internai] 

06 Pl-7 

08 Pl-6 

Pl-4 Pl-5 

...r X 1 o o o o 

../ X 1 1 o 1 o 
__,r X 1 o 1 o 1 

Pl-3 Q7 ..r X 1 1 1 1 1 
Pl-2 SERIAL 1N ..r o o X X o Qn-1 

Pl-1 tLOtK ...r 1 o X X 1 Qn-1 

~ PARALLEUSERIAI. 
tOORa. 

""'- X X X X Q, Qn NC 

X= Don't care case NC = No chan!le 

11 



MMC 40'1 4 MMC 402'1 

LOGIC OIAGRAMB ANO TAUTH TABLE For MMC 4021 

CL Serial input Parallel/serial P 1-1 P I-n Q, Qn control (internai) 

X X 1 o o o o 
X X 1 o 1 o 1 
X X 1 1 o 1 o 
X X 1 1 1 1 1 

J o o X X o ~-1 
1 

. o X X 1 Qn-1 

""'-- X o X X Q1 Qn NC 

X = Oon't care case NC = No change 

MMC40'14 ~ P4 PS P6 P7 P8 

p CL-r>i CL CL 
07 Q8 

[!! ■ 
ii 

PS 

MMC402'1 P1 P2 P3 PS P6 P7 P8 

p 
CL~ 

!L J 

CL 
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STATIC ELE!CTRICAL CHARACTERIBTICB 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va Ila( Voo l'tow 
IVI IVI [µAl IVI min. 

(L Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 < 1 10 

15/0 <1 15 

V1H Input h1gh 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

lo-t Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -,1,3 
0/15 13.5 15 -3.6 

l□L Output G,H O/ 5 0.4 5 0.64, 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G, H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input 

* TLow = -55°C for G, H devices; -40°C for E, F devices. 
• T HIGH == +125°C fcir G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" leve! is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

23 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
005 
0.05 

1.5. 
3 
4 

±01 

±0.3 

MMC 4D'1 4 MMC 4D2'1 

VALUES 

25°c ~IGH UNI T 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
004 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
~1.36 -3.2 -1.1 
-0.44 -1 -036 
-1.1 -2.6 -0.9 

3.0 --6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 036 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 4D1 4 MMC 4D21 

DVNAMIC ELECTRICAL CHARACTERISTICB 

(TA= 25°C, CL = 50 pF, ~ = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
input rise and tall times= c!O ns) , 

TEST 
PARAM ETER CONOITIONS VALUES UNIT 

V00 CVl min. typ. max. 

C looked operat.Ion 

·tpu+ Propagation delay time 5 160 320 
tPl-l. 10 80 160 ns 

15 60 120 

tTHL• Transition time 5 100 200 
trLH 10 50 100 ns 

15 40 80 

fct Maximum clock input frequency 5 3 6 
10 s 12 MHz 
15 ~5 17 

tw Clock puise width 5 180 90 
10 80 40 ns 
15 50 25 

t,.. t, Clock input rise or fall time 5 15 
to 15 µ.S 

15 15 

tsetup Setup time, serial input (ref. to CLI 5 120 60 
10 80 40 ns 
15 60 30 

tsetup Setup time, paralel inputs (40141 (ref. to CLI 5 80 40 
10 50 25 ns 
15 40 20 

tsetup Setup time, par„el inputs (4021 l 5 50 25 
10 30 15 ns 
15 20 10 

tsetup Setup time, parallel/serial control I40141 5 180 90 
!ref. to CLI 10 80 40 ns 

15 60 30 

thold Hold time, serial in, parallel în, 5 o 
parallel/serial control 10 o ns 

15 o 
tWH P/S Puise width !40211 5 160 80 

10 80 40 ns 
15 50 25 

trem P/S Âemoval, time I40211 lref. to CLI 5 280 140 
10 140 70 ns 
15 100 50 

• lf more then one unit is cascated trCL 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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MMC40"15 

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

GENERAL DESCRIPTIDN 

The MMC 4015 IG and H typesl and MMC 4015 IE 
and F typesl are monolithic integrated circuits, avai
lable in 16-lead dual in-line plastic or ceramic pac
kage. 
The MMC 4015 consists of two identica!, indepen
dent, 4-stage serial-input/parallel-output registers. 
Each register has independent CLDCK 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. AII register stages are D-type, mas
ter-slave flip-flops. The logic levei 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 levei on the reset line. Register 
expansion to 8 stages using one MMC 4015 pac
kage, or to more than 8 stages using additional 
MMC 4015's is possible. 

ABBDLUTE MAXIMUM RATINGB 

V□□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input! 
F\at Total power dissipation lper packagel 

Dissipation per output transistor 
for TA = full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

FEATURES 

• Medium speed operation: 12 MHz ltyp.l clock rate 
at V□□-Vss= 10 V. 

• Fully static operation. 
• 8 master-slave flip-flops plus input and output buf

fering 
• High noise immunity 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Va□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 
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STATIC ELECTRICAL CHARACTERIBTICB 
lover recommended operating cond1t1on!i1 

TEST CONDITIONS 

PARAM ETER v, Va llol Voo ltow .. IV] IV] lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VoL Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5· 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

IOH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 1.0 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Any input 

• T LOW = -55°C for G, H devices; -40°C for E, F devices. 
• T HIGH = + 125° C for G, H devices: +85° C for E, F devices. 

The Noise M.argin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

28 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D'15 

VALUES 

25°c ~IGH UNI T 
min. typ max. min. max. 

0.04 5 150 
004 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 >--1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±03 ±1 

5 7.5 pF 



MMC4D15 

DVNAMIC ELECTRICAL CHARACTERISTICS 
[TA 25"C, C.1. = 50 pF, & = 200 kohm, typical temperature coefficient for alt V00 values is 0.30/o/°C, alt 
input rise and fall times= 2U ns) 

TEST CONDITIONS VALUES 
PARAM ETER Voo NI min. I _typ. j max. 

Clockad oparat:ion 

tPLH• Propagation delay time ICarry 5 160 320 
tPHL Out or Oecoded aut Linesl 10 80 160 

15 60 120 

tTHL• Transition time 5 100 200 
tTLH ICarry Outor Oecoded Out Linesl 10 50 100 

15 40 80 

fel Maximum clock input frequency 5 3 6 
10 6 12 
15 8.5 17 

tw, Clock puise width 5 180 90 
10 80 40 
15 50 25 

tr, t,{~ Clock input rise or fall time 5 15 
10 15 

. 15 15 

tsetup Data setup time 5 70 35 
10 40 20 
15 30 15 

Ra■at: oparat:ion 

tPLH• Propagation delay time 5 200 400 
tPHL 10 100 200 

15 80 160 

tw, Reset puise width 5 200 100 
10 80 40 
15 60 30 

-::- lf more than one unit is cascaded tr 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) 0212141 0311(3) 0 4 2 (11) 

DATA 
15 0--11-0---D--tD o. 

c~t"o---1►0-----tcL 
(~ ff 

CL _ 0: 
R 

ii 

CL 
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MMC40'1B 

QUAD BILATERAL ew1TCH 

GENERAL DESCRIPTIDN 

The MMC 4016 (intermediate or extended tempe
rature rangel are monolithic integrated circuit, avai
lable in 14-lead dual in-line plastic or ceramic pac
kage. 
The MMC 401 6 types are quad bilateral 
switches intended for the transmission or multiple
xing of analog or digital signals. Each of the faur inde
pendent bilateral switches has a single control signal 
input which simultaneously biases both the p and n 
device in a given switch DN or DFF. 

ABSOLUTE MAXIMUM RATINGS 

Va□* Supply voltage: G and Htypes 
E and F types 

V, Input voltage 
I DC input current lany one input) ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for TA = tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• 20 V digital or ± 10 V peak-to-peak switching 
• 280 ohm typical DN resistance for 1 5 V operation 
• Switch on resistance matched to within 1 O ohm 

typ. over 1 5 V signal input range 
• Extremely high control input impedance !control 

circuit isolated from ..signal circuit 1012 ohm typ.J 
• Extremely low oft switch leakage resulting in very 

low offset current and high effective oft resis
tance: 11 o pA typ. VorN ss = 18 V, TA = 25°C 

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

• Frequency response switch on = 40 MHz ltyp.l. 

-ll5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNB 

Va□• Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Dperating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 
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3 to 18 
3 to 15 
O to V□□ 

-55 to 125 
-40 to 85 

SCHEMATIC DIACIRAM 

Voo 

V 
V 
V 

oe 
oe 



TVPICAL 110N11 REBIBTANCE CHARACTERISTICB, 

TA= 2s0 c. 

MMC401& 

SUPPLY LOAD CONDITIONS 
CONDITIONS RL = 1 lefi RL = 10 kfi CHARACTERISTIC* 

Voo Vss VALUE Vis VALUE Vis 
IVI IVI I.Dl IVI (nJ IVI 

RoN +15 o 200 +15 200 +15 
200 o 200 o 

RoN (max.I +15 o 300 +11 300 +9.3 

RoN +10 o 290 +10 250 +10 
290 o 250 o 

RoN lmax.l +10 o 500 +7.4 560 +5.6 

RoN +5 o 860 +5 470 +5 
600 o sa□ o 

RoN (max.I +5 o 1.7 k +4.2 7k +2.9 

RoN +2.5 -2.5 590 +2.5 450 +2.5 
720 -2.5 520 -2.5 

floN !max.I +2.5 -2.5 232 k. ±0.25 300k ± 0.25 

* Variation from a perfect switch, RoN = O n 

STATIC ELECTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER Vc= Vss Voo TL□w 
Voo IVI IVI 

min. max. min. 

IL Q.Jiescent G,H 5 0.25 
device types 10 0.5 
current 15 1 
Call 20 5 

switches E, F 5 1 
DN or all types 10 2 
switches OFFI 15 4 

Switch 

Vis 
RoN DN Resistance H. G +7.5 360 

types -7.5 360 

RL = ±0.25 775 - +7.5 -7.5 
E, F 10 kfi• +7.5 370 

types -7.5 370 
+□.25 790 

H,G +5 600 
types -5 600 

RL = ±n2s 1870 - +5 -5 
E, F 10 kO• +5 610 

types -5 610 
±0.25 1900 

li 

RL = 100 kn 

VALUE Vis 
(nJ IVI 

180 +15 
200 o 

320 +9.2 

240 +10 
300 o 

610 +5.5 

450 +5 
800 o 

33 k +2.7 

490 +2.5 
520 -2.5 

870 k ± 0.25 

VALUES 

2s0 c THIGH. 
UNI T 

typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
0.01 1 30 
0.02 5 150 µA 
no1 1 7.5 
0.01 2 1.5 
0.01 4 30 

200 ~□□ 600 
200 400 600 
280 850 123□ 

n 
200 400 520 
200 400 520 
280 850 1080 

250 660 960 
250 660 960 
580 2000 2600 

n 
250 660 840 
250 660 840 
580 2000 2380 



STATIC ELECTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIDNS 

PARAMETER Vc= Vss Voo how 
Voo IVJ IVJ 

min. max. 

G,H +15 360 
types +15 o +0.25 360 

RL = +9.3 775 -E, F 10 k!l• +15 370 
types +15 o +0.25 370 

+9.3 790 

G,H +10 600 
types +10 o +0.25 600 

RL = +5.6 1870 -E, F 10 k!l• +10 610 
types +10 o +0.25 610 

+5.6 1900 

ti.ON Resistance 
RL = +7.5 -7.5 ±7.5 

lbetween any 10 k!l• +5 -5 ±5 
2 of 4 switches) 

Input or output G,H Voo Vc= 
leakage current types +18 Vss 
switch OFF o ±0.1 
leffective OFF -
resistancel E, F Voo Vc= 

types +15 Vss 
o ±0.3 

C1 Input capacitance Vcc=Vss=-5 +5 
Co Output capacitance 
C1□ Feedthrough 

Control EVcJ 

VrHSwitch 5 1 
threshold I1s = 10 µ.A 10 2 
voltage 15 2 

11 Input G,H 
18 ±0.1 types ,-

V1s:S Voo current E,F 
types 15 ±0.3 

CI Input capacitance 

3D 

MMC4D16 

VALUES 

25c.c THIGH 
UNI T 

min. typ max. min. max. 

200 400 600 
200 400 600 
300 850 1230 

!l 
200 400 520 
200 400 520 
300 800 1080 

250 660 960 
250 660 960 
560 2000 2600 

n 
250 660 840 
250 660 840 
560 2000 2380 

10 
11 

15 

10-• ±0.1 1 
µ.A 

10' ±0.3 1 

4 
4 pF 

0.2 

1 2.25 1 
2 4.5 2 V 
2 6.75 2 

±10' ±0.1 ±1 

µ.A 
±10' ±0.3 ±1 

5 7.5 pF 



DVNAMIC ELECTRICAL CHARACTERIBTICS 

[TA= 25°C. CL = 50 pF all input square wave rise and fall time = 20 ns). 

TEST CDNDITIDNS 

MMC4D'16 

VALUES 
PARAMETER Vc NI .---"T"""-......-----.---..--+---......-----.----l UNIT 

Bwlt:ch 

tpd Propagation 
delay time 
(Signal input 
to output! 

Crosstalk between 
any 2 of 4 switches 

lf -50 dBJ 20 log Vo 
= 

= -50 dB 
V1 

Frequency response 
switch "DN" (Sine wave 

input! at 20 I Vo og-= 

= -3 dB 
V1 

Fe edthroug h 
!Switch! 

OFFI atV 
20 log __Q = - 50 dB 

V1 

Sine wave distortion 

Cont:rol EV el 

Propagation delay: 
(Turn DN control 
to output! 

Max. allowable 
control input 
repetion rate 

Crosstalk (Control 
input to signal output) 

CAI Symetrical about DV 
111 Fir all test conditions. 

=Voo 

Vc1A1 = Voo = +5 
Vc1B1 = Vss = -5 • 

=Voo 
= +5 

= Vss 

=-5 

= Voo 
=5 

V~- Vss 
C . wavel 

1 O (Sq. wavel 

1 OC:iq. wavel 

RL t, Y1 v,.ss v,.ap 
Ck!ll (KHz.I CVJ Vl V typ. max. 

10 10 sq. GND 5 40 100 
Wave 10 20 50 ns 

15 15 40 

1 V11Af' 
=5pp 0.9 MHz 

1 5p-p -5 40 MHz 

1 -5p-p 5 1.25 MHz 

10 1 5p-p -5 0.4 O/o 

1 Voo 5 35 70 
or 10 V□□-V~s 20 40 ns 

Vss 15 = 10 15 30 

1 Voo GND 10 10 MHz 

10 GND 10 50 rrN 
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MMC 4D1 7 1 MMC 4022 

CDUNTER/DIVIDERS: 
4017' DECADE CDUNTER 
WITH 1 O DECDDED DUTPUTS 
4022 OCTAL CDUNTER 
WITH B DECDDED DUTPUTS 
GENERAL DEBCRIPTIDN 

The MMC 4017 and MMC 4022 are 5-stage and 
4 stage Johnson counters having 1 O 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. 
lnputs include a CLOCK, a RESET and a CLOCK inhi
bit _signal. Schmitt trigger in the CLOCK input circuit 
provides puise shaping that allows unlimited clock 
input puise 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-decade gating and 
spike-free decoded outputs. Anti-lock gating is pro
vided, thus assuring proper counting sequence. The 

ABSOLUTE MAXIMUM RATINGB 

V□□• Supply voltage: G and H types 

V, Input voltage 
E and F types 

~tot 

DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

Tstg 
E and F types 

Storage temperature 

decoded outputs are normally low and go high only at 
their respective decoded time slot. Each decoded 
Output remaIns high for one tuli clok cycle. A CARRY
OUT signal completes one cycle every 1 O clock input 
cycles in the MMC 4017 or every 8 clock input cycles 
In the MMC 4022 and is used to ripple-clock the suc
ceding device in a multi-device counting chain. 

FEATURES 

• Fully static operation 
• Medium speed operation -1 2 MHz ltypl at V 00 = 

10 V 

APPLICATIDNS 

• Decade counter/decimal decade display 
• Binary counter/decoder 
• Frequency division 
• Counter control /timers 
• Divide - bv - N counting. 

-0.5 to 20 V 
-0.5 to. 18 V 
-0.5 to V00+0.5 V 

::!: 10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

• Ali voltage values are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNB 

Supply voltage: G and H types 
E and F types 

Input voltage 

Operating 
temperature : G and H types 

E and F types 
CDNNECTIDN DIAGRAMS 

MMC4D17 

1 Vro 
2 RESET 
3 CLOCJ< 
4 CLOCJ< INHIBIT 

6 5 (Affr( llJT 

4 

8 

32 

3 to 18 V 
3 to 15 V 
O to Voo V 

-55 to 125 oe 
-40to 85 oe 

MMC4D22 

1 Vro 
2 RESET 
3 CLOCK 
4 CI.O(K INHIBIT 
5 CARRY OUT 

6 4 

7 7 

B NC. 



MMC 4D1 7, MMC 4D22 

LOGIC DIAGRAM 

MMC4D17 

o QÎ ' 

[ Q1 

MMC4D22 
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MMC 401 7 MMC 4022 

TIMING DIAGRAM 

MMC4017 

CLOCK 

RESET 

CLOCK 
INHJBIT ==:;---------------=~"---"o" o 

"I" 
\~=-----------'A __ {T\ ,==I :::::;-,--

"2" 

"3'' 

___ _,/7\~.....,.. ___________ 12\_ 
____ ....,/T\ r 

"4" 

"5" 

"6" 

"7" 

"8" 

------..JA~~-----------
-------~A~~----------
________ -1/T\~~--------
------------'/T\~=--------
------------'/7\~ ........ ------

"9" 

CARRY 
OUTPUT =====:;------__JA~==== 

MMC4022 

a.DCK 

RESET 

Q.OCK 
INHIBIT ==-------------J 
"O" °'~-------1/0\~ _______ _.r\_ 
.. , .. _/1\ /1\ r 
"2" __ ....,F\ ' 2 \~-------

"3" ____ /3\"""---------~fT\ ______ _ 
"4" ----~A l4\ _____ _ 
"5" 

_____ __,A /s\ ___ _ 
------~A /6\ __ _ 

.. ,.. =====:--_ __,/7\ fTL_ 
CARRY 
OOTPUT \ ___ __,/ \ I 
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STATIC ELECTRICAL CHARACTERl&TICS 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va !la: Voo lt.ow 
CVJ CVJ (µAl CVJ min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E. f O/ 5 5 
types 0/10 10 

0/15 15 

VaH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

-V□L Output low 5 /O <1 5 
valtage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,( O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E. F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current 

E, F input 
0/15 15 

types 

C1 Input 
capacitance Anyinput 

• TLOw = -55°C for G, H devices; -40°C for E, F devices . 
• T HIGH = + 125°C for G, H devices; +85°C for E. F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min: with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

35 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC 40'1 7 MMC 4022 

VALUES 

25°c lţ.lGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
a.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±Q3 ±1 

5 7.5 pF 



MMC 40„ 7, MMC 4022 

DVNAMIC ELECTAICAL CHAAACTEAIBTICB 

CT A = 25°C, CL = 50 pF, AL = 200 kohm, typical temperatu re coefficient for all V00 = 0.3D/o/°C values, all input rise 
and fall times = 20 nsl 

TEST VALUES 
PARAMETER CONDITIONS 

min. I typ. I max. 
UNIT 

V00CVJ 

Clocked operat.Ion 

tpLH, Propagation delay time 5 325 650 
tPHL Decade aut 10 135 270 ns 

15 85 170 

Carry aut 5 300 600 
10 125 250 ns 
15 80 160 

tTHL• Transition time 5 80 200 
tTLH Carry Outor Decoded 10 100 100 ns 

Out Line 15 50 80 

fel Minimum clock input frequency 5 2.5 5 5 
10 5 10 MHz 
15 5.5 11 

tw Maximum clock puise width 5 100 200 
10 45 90 ns 
15 30 60 

tr ti Clock input rise or fall time 5 
10 Unlimited µ5 

15 

tsetup Data setup time 5 115 230 
Minimum clock inhibit 10 50 100 ns 

15 35 75 

A•••'- operat.Ion 

tPLHo Propagation delay time 5 265 530 
tPHL Carry Out or Oecoded 10 115 230 ns 

Out Line 15 85 170 

t"V Minimum reset puise width 5 130 260 
10 55 110 ns 
15 30 60 

trem Minimum reset removal time 5 200 400 
10 140 280 ns 
15 75 150 
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MMC401B 

PRESSETTABLE DIVIDE-BV-N CDUNTER 

GENERAL DESCRIPTIDN 

The MMC 4018 CG and H typesl and MMC 4018 CE 
and F typesl 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 typ~ consists of 5 Johnson-Coun
ter stages, buffered Q outputs from each stage, and 
counter preset control gating. CLOCK. RESET, 
DATA, PRESET ENABLE, and 5 individual JAM in
puts are provided. Divide by 1 O, 8, 6, 4, or 2 counter 
c;;g_nfimLra~ns can be implemented by ·feeding the 
Q5, Q4, Q3, ~. IT!' 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 feedbacl!. 
connecticin to the DATA input. Divide-by-functions 
greater than 1 O can be achieved by use of multiple 

ABBDLUTE MAXIMUM RATINGS 

V□□•. 

V, 
I ptot 

Tstg 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input currerit lany one input) 
Total power dissipation [per packagel 
Dissipation per output transistor 
for TA = full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage vawes are referred to Vss pin voltage 

MMC 401 8 units. The counter .is advanced one count 
at the positive clock-signal transition. Schmitt-T rig
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-
8 LE signal allows information on the JAM inputs to 
preset the counter. Anti-lock gating is provided to as
sure the proper counting sequence. 

FEATURES 

• Mecium speed operation 10 MHz Ctyp.J at V□□-Vss 
= 10V. 

• Fully static operation. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

:t:10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNB 

V□□• Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V; ln put voltage O to V□□ V 
TA Operatmg 

temperature : G and H types -55 to 125 oe 
E and F types -40to 85 oe 

CDNNECTIDN DIAGRAM 

DATA Vro 
JAMl RESET 

JAM2 CLOCK 

â2 os 
01 JAMS 

Q3 04 

JAM3 PRESET ENl>BLE 

~ JAM4 

37 



LDGIC DIAGRAM 

DATA 

CLO(K 

14 

Detail for flip-flop 

5 ai 

(L~IT 

~CL 

DN 

TIMING DIAGRAM 

CL 

COata input tied to Q5 for decade counter configurationl 

CLDCK 

RESET 

RlESET 

JAMl 

JAM2 

JAM3 

JAM4 

JAMS 

~ -"\. "\. "\. ~ ~ ~ "'\. "\. -
o 111 • I care unta • PR sr!",goes hgh 

I• 

I 

' 

~ "'\. "\. "\J r'\. 

~ 
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STATIC ELECTRICAL CHARACTERIBTICB 
[over recommended operating conaitionsl 

TEST CONDITIONS 

PARAM ETER V1 Va llol Voo ltow 
[VI CV! [µAl CVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage· 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low ·4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.~ 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G, H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

C1 Input 
capacitance Any input 

* TLDw = -55°C for G, H devices; -40°C for E, F devices. 
* T HGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

39 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D1S 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±10-5 ±0.3 ±1 

5 7.5 pF 



MMC4D1B 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

CT A= 25°C, CL = 50 pF, RL = 200 kohm, typical temperature coefficient for all V00 values is 0.3D/o/°C, all input 
rise and fall times= 20 nsl. 

TEST CONDITIONS VALUES 
PARAMETER V00 1VJ UNIT 

min. typ. max. 

tPLH• Propagation delay time 5 200 400 
tPHL 10 90 180 

15 65 130 
ns 

tTHL• Transition time 5 100 200 
tTLH 10 50 100 

15 40 80 

fel Maximum clock input frequency 5 3 6 
10 7 14 MHz 
15 8.5 17 

tw, Clock puise width 5 160 80 
10 70 35 ns 
15 50 25 

tr. t1 Clock input rise or fall time 5 
10 Unlimited µ.S 
15 

- . 

tsetup Data input Set-Up time 5 40 20 
10 12 6 ns 
15 6 3 

tH Data input Hold-time 5 140 70 
10 80 40 ns 
15 60 30 

Pr•••t* ar reaet operat.lan 

tPLH• Propagation delay time !Reset or Reset to QJ 5 275 550 
tPHL 10 125 250 ns 

15 90 180 

tw Preset or reset puise width 5 160 80 
10 70 35 ns 
15 50 25 

trem Preset or reset removal time 5 80 40 
10 30 15 ns 
15 20 10 

i} At PRESET ENA8LE OR_JAM inputs. 
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MMC4D19 

BUAD AND/DR SELECT GATE 

GENERAL DESCRIPTIDN 

The MMC 4019 consists of faur ANO/OR select 
gate configurations, each consisting of two input 
ANO gates driving a single 2-input OR gate. Selec
tion is accomplished by control bits K and Kb. ln ad
dition to selection of either channel Â or channel 8 
information, the control bits can be applied simulta
neously to accomplish the logical A + 8 function. 
The MMC 4019 E/F /G/H types are supplied in 16-lead 
hermetic dual-in-line ceramic or plastic package. 

ABSDLUTE MAXIMUM AATINGS 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
Pcot Total power dissipation (per packagel 

Oissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

FEATURES 

• Medium-speed operation tP.tiL = tPLH = 60 ns ITYP.l 
at Yoo = 1 O V, CL = 50 pt-

• 1 OOO/o tested for quiescent current 

APPLICATIDNS 

• ANO-OR select gating 
• Shift-right/shift/left registers 
• True/complement selection 
• And-OR/exclusive-OR selector 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V; ln put voltage Oto Voo V 
TA Operating 

temperature : G and H types -55 to 125 oe 
E and F types -40to 85 oe 

CDNNECTIDN DIAGRAM 

B4 'bo 
A3 A4 

B3 Kb 

A2 D4=A4Ka=B4Kb 

B2 D3=A3Ka=B)(b 

Al D2=A2Ka=B2Kb 

BI D1=A1Ka=B1Kb 

8 Ka 
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STATIC liLECTRICAL CHARACTERISTICS 
(over recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER v, Va 1 1 □ 1 Voo lt.ow 
NI (VI (µAl CVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 · 10 

0/15 15 

V□H Output high O/ 5 <1 -5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Va_ Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

l □H - Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l □L -Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E. F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current 

E,F input 
0/15 15 

types 

c, Input 
capacitance Anyinput 

• TLDw = -55"C for G, H devices: -400C for E, F devices. 
• T ::z = +125°C for G, H devices: +85°C for E, F devices. 

ThaZNoise Margin for both "1" and "O" levei is: 
· 1 V min. with V00 = 5 V 

2 V min. with V00 = 10 V 
2.5 V min. with V00 = 15 V 

42 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D19 

VALUES 

25°c ~IGH UNIT 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 

µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10·5 ±0.3 ±1 

5 7.5 pF 



MMC4D"19 

DYNAMIC ELECTRICAL CHARACTERISTICS 

IT A= 25°C. CL = 50 pF, RL = 200 kil, typical temperahure coefficient for all V00 values is D.30/o/°C, all input rise 
and fall times = 20 nsl 

PARAM ETER 

tPLH• Propagation delay time 
tPHL 

tnH, Transition time 

trLH 

TRUTHTABLE 

Ka Kb An 

1 o 1 
1 o o 
o 1 X 
o 1 X 
1 1 o 
1 1 o 
1 1 1 
1 1 1 

X = Don't Care 

TYPICAL APPLICATIDNS 

SHIFT-LEFT SHfT-RIGHT REGISTER 

SHIFT 
LEFT 

OUTPUT 

Bn 

X 
X 
1 
o 
o 
1 
o 
1 

DN 

1 
o 
1 
o 
o 
1 
1 
1 

TEST VALUES 
CONDITIONS 

VnnlVJ min. typ. 

5 150 
10 60 
15 50 

5 100 
10 50 
15 40 

LOGIC DIAGRAM 
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Vss 

SHIFT 
RIGHT 
INPUT 

UNIT 
max. 

300 
120 ns 
100 

200 
100 ns 
80 



AIO-~ SELECTE□ GATlt-6 

OUTPUT! 

TRUE aHUHENT SELEClOR 

(kal 
TRUE I 

SELECT~: 
I 
I 
I 
I 
I 
I 

L---

OUTPUTl 

OUTPIJT2 

OUTPUT2 

OUTPUT3 

OUTPUT3 

OUTPUT4 

(kb) 

,COMPLEMENT 
: SELECT 
I 
I 
I 
I 
I 
I 
I 
I 
I ____ ... 

OUTRJT 4 

MMC401S 



ANO-OR exclusive OR selector 

"'1c 4001 r 
<R BIJNI 

I 
I 
I 
I 
I 
~ 

Kl•I 
I 
I 
I 
I 
I 
I 

~ .4--!/ r4-!+4 
"""'""..:,Htt:~ :f~h1r.!:~ 1, 

I IR EQUIV • I I IR Ell.lV. I I (li ElllV • I 

" ,, I' I 1: li III I 
I I I I I 
I I I I : 1 jl 

- J .,_ - ~--• 1r--~ - -· .,_ -~ -
---~-~- - _ :i ..l"':;---~I:'"""'--, 

I 
HHC /,OOI <R EIJJIV. I 

_J 

L __ 

OOTPUT OUTPUT OOTPUT 
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TRUTHTABLE 

Kl•I Kl!)) C1JT 

o o o 
I o A-B 

o I A8B 

I I A+B 



MMC 4020 MMC 4024 MMC 4040 

RIPPLE-CARRV BINARV CDUNTER/DIVIDERS: 

4020 - 1 4 STAGE 
4024 - 7 STAGE 
4040-12 STAGE 

GENERAL DESCRIPTIDN 

Tt1ese dev1ces are monohth1c I.C's fahricated w1tl· st;iI1 -
dard AL-gate CMOS technology. Ali counter stages 
are master-slave flip-flops. 

FEATURES 

• Medium-speed operation 
• Fully static operation 
• Buffered inputs and outputs 
• Common RESET 
• Quiescent current specified to 20 V 

The state of a counter advances □ne count an the 
negative transition of each input puise. A high levei 
an the RESET line resets the counter to its all zeros 
stage. Schmitt tri!'.lger action an the input-puise line 
;1Pr111ts unt1m1ted clock rIse and fall tImes. Ali Inputs 
111d outputs are buffered. MMC 4020, MMC 4040 

,we ava1lable In 16-lead dual-in-line ceramic or plas-
1,c package and MMC 4024 Is available in 14-lead 
rlual-in-llne plastic or ceramic package. 

• Standardized symmetrical output characteristics 
• 5 V, 1 O V, and 1 5 V parametric ratings 

ABSOLUTE MAXIMUM RATINGS 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
11 DC input current Cany one input) 
ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating temperature : G and H types 
E and F types 

Tstg Storage temperature 

•· AII voltage values are referred to V55 pin voltage 

RECDMMENDED DPERATING CONDITIDNS 

Supply voltage: G and H types 
E and F types 

ln put voltage 
Operating temperature : G and H types 

E and F types 

CONNECTIDN DIAGRAM 

MMC402D MMC4024 

4& 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40 to 
-65 to 

3 to 
3 to 
O to 

-55 to 
-40to 

20 
18 

Voo+0.5 
:t1 O 
200 

100 
125 
85 

150 

18 
15 

y~g 
85 

MMC4040 

Qn 

Qt) 

Q8 

Q9 

RESET 

-Ql 

V 
V 
V 

mA 
mW 

mW 
oe 
oe 
oe 

V 
V 
V oe 

oe 



MMC 4020 MMC 4024 MMC 4040 

LOGIC DIAGAAM 

MMC4020 

0.1 04 a 014 

MMC4024 

MMC4040 
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MMC 4D201 MMC 4D241 MMC 404D 

STATIC ■LECTAICAL CHAAACTEAIBTICB 

lover recommended operating conditionsJ 

TEST CONDITIONS 

PARAM ETER v, Va ,1□1 Voo Ttow 
NJ IVJ lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VoL Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5· 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

IOH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -052 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

IOL Output G,H 0/. 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G,H 0/18 18 
leakage types Any 
CUITEmt 

E,F input 
0/15 15 

types 

c, Input 
capacitance Any input 

• T LOW = -55°C for G, H devices; -400C for E, F devices. 
• T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

48 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3· 
4 

±0.1 

±0.3 

VALUES 

25°C THGH . UNI 
min. typ max. min. max. 

T 

004 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 i-1.15 
i-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 4020 MMC 4024 MMC 4D40 

DVNAMIC ELECTRICAL CHARACTERISTICS 

IT A=! 25°C, Ci = 50 pF, R..J. = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
input rise and tall time = 2□ ns) 

TEST CONDITIONS VALUES 
PARAM ETER V00 1Vl min. l typ. I UNIT max. 

Input: pulsa aperat:ian 

tPLH. Propagation delay time Ici> to Q1 Outl 5 180 360 
tPHL 10 80 160 ns 

15 65 130 

tPLH. Propagation delay time Qn to Qn+1 5 100 200 

tPHL 10 40 80 ns 
15 30 60 

tTLH. Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 80 

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

tr, tr Input rise and fall time 5 
10 Unlimited µS 
15 

fmax Maximum input clock frequency 5 3.5 7 
10 8 16 MHz 
15 12 24 

Re■et: aperat:ian 

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

tw Minimum reset puise 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 

MAS TER SECTlfJI SLAVE SECTION 
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~ Dtl~CKsGOG~GCs~OOOCKsGul MMC4D27 

DUAL J-K MASTER SLAVE FLIP-FLDP 
GENERAL DESCRIPTIDN 

The MMC 4027 Is _a monolith1c integrated circuit, 
available in 16-lead dual in-line plastic or ceramic 
package. 

The MMC 4027 is a· single monolithic chip integra
ted circuit conta1ning two identica! complementary
sImmetry J-K master-slave flip-flops. Each flip-flop 
has provisions for individual J, K, _,Şet, Reset and 
Clock input signals. Buffered Q and Q signals are pro
v1ded as outputs. Th1s input-output arrangement 
provides for compatible operation with the MMC 
4013 dual 0-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 internai self-steering 
control the state of each flip-flop; changes in the flip
flop state are synchronous witb the positive-going 
transition of the clock puise. Set and reset functions 
are independent of the clock and are init1ated when a 
high levei signal is present at either the Set or Reset 
input. 

ABSOLUTE MAXIMUM RATINGS 

Voo* Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current [any one input] 
Total power dissipation [per packagel 
Diss1pation per output transistor 
for TA = full package-temperature range 

TA Operating 

Tstg 

temperature : G and H types 
E and F types 

Storage temperature 

FEATURES 

• Set-Reset capability 
• Static flip-flop operation-retains state indefinitely 

with clock levei either „high" or „low" 
• Medium speed operation-16 MHz [typ.l clock tog

gle rate at 1 O V 
• 1 OOO/o tested for quiescent current 

APPLICATIDNS 

• Registers, counters, control circuits 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 cc 
-4Dto 85 cc 
-65 to 150 cc 

* AII voltage values are referred to V55 pin voltage 

RECCMMENDED CPERATING CDNDITICNS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, lmput voltage O to Voo V 

TA Operating 
temperature : G and H types -55 to 125 cc 

E and F types -40 to 85 cc 

PRESENT STATE NEXT STATE 
CDNNECTIDN DIAGRAM INPI ITS OUTPUT CL• OUTPUTS 

Q2 Voo 
Q2 Q1 

CLOCK 2 Q1 

RESET 2 CLOCK 1 

K2 RESET1 

J K s R Q Q Q 

1 X o o o .....,,r- 1 o 
X o o o 1 __,- 1 o 
o X o o o ~ o 1 
X 1 o o 1 _r- o 1 
X X o o X ~ -NO CHANGE 

J2 K 1 X X 1 o X X . 1 o 
SET2 J 1 X X o 1 X X o 1 

Vss SET 1 X X 1 1 X X 1 1 
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STATIC ELECTRICAL CHARACTERISTICS 

[over recommended operating conditionsl 

TEST CONDITIONS 
I 

PARAM ETER 'I la I v, : Va Voo "Ttow i ! !µAl [VI [VI IVI min. I max. I 

IL Quiescent G, H O/ 5 i 5 
I current types 01101 1· 10 

0/15 I 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 < 1 5 4.95 
valtage 0/10 <1 10 9.95 

0/15 < 1. 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 I< 1 10 

15/0 1<1 15 

V1H Input h1gh I o.514.5 1 < 1 5 3.5 
I voltage , 1 /9 I < 1 10 7 

:1.5/13.5 < 1 15 11 

VIL Input low i 4.5/0.5 <1 5 
voltage ! 9/1 <1 10 

i13.5/1.5 < 1 15 

loH Output G, H O/ 5 i 2.5 5 -2 
drive types O/ 5 I 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -'-1.3 
0/15 13.5 15 -3.6 I 

l□ L Output G, H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E, F O/ 5 0.4 5 
types 0/10 O{i 10 

0/15 1.5 15 

l1H, l1L Input G, H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Any input 

• TLDw = -55°C for G, H devices; -40°C for E, F devices. 
• T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Naise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

!51 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

1 
2 
4· 

20 

4 
8 

16 

0.05 
0.05 
0.05 I 

1.5 
3 
4 

±0.1 

±0.3 

MMC4027 

VALUES 

25°C ~IGH UNI T 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 

I 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 

I 
V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 . 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10 5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC4027 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT A = 25°C, CL = 50 pF, RL = 200 kn, typical temperature coefficient for all V00 values is 0.3D/o/°C, all input rise 
and fall times = 20 ns! 

TEST VALUES 
PARAMETER CONDITIDNS 

VnnNI Min. Typ. Max. 

tPLH• Propagation delay time Clock to or 5 150 300 
tPHL Q outputs 10 65 130 

15 45 190 

tpt,.H, Propagation delay time Set to Q or 5 150 300 
Reset to Q 10 65 130 

15 45 90 

tPHL Propagation delay time Set to Q or 5 200 400 
Reset to Q 10 85 170 

15 60 120 

trHL• Transition time 5 100 200 
trLH 10 50 100 

15 40 80 

tw Puise width Clock 5 140 70 
10 60 30 
15 40 20 

tw Puise width Set or Reset 5 180 90 
10 80 40 
15 50 25 

tr, Clock input rise or fall time 5 15 
t, 10 4 

15 1 

tsetup Setup time Data 5 200 100 
10 75 35 
15 50 25 

fmax Maximum clock input Toggle mode 5 3.5 7 
frequency-!} 10 8 16 

15 12 24 

-!} Input t,.. t 1 = 5 ns. 

LDGIC DIAGRAM 

~--1---4:11-----'9'"""-------------..... 
a. 

CL 

o: 
r-------ir--D~ ...... :.0--2111,1 

►----.-+---4►--t::11---0~ 

SET 
7191 ----1ao-----------------

CLOCK 0 __ -D_Cl.&.I-Cl>-_.Cfl 
31131 o l>o • -

52 

UNI T 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 



MMC402B 

BCD-TD-DECIMAL DECDDER 

GENERAL DESCRIPTIDN 

The MIVIC 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 faur inputs decoding-logic gates, and 1 O 
output buffers. A BCD cade applied to the faur in
puts. A to O, results in a high levei at the selected 
one of ten decimal decoded outputs. High drive capa
bility is provided at all outputs to enhance de and 
dynamic performance in high fan-out applications. 

ABSOLUTE MAXIMUM RATINGS 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current (any one input] 
ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Îstg Storage temperature 

• AII voltage values are referred to V55 pin voltage 

FEATURES 

• High decoded output drive capability 
• Medium speed operation 
• .. Positive logic" inputs and outputs (decoded out

puts go high on selectionl 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, lmput voltage O to Voo V 
TA Operating 

temperature : G and H types -55 to 125 oe 
E and F types -40 to 85 oe 

CDNNECTIDN DIAGRAM 

4 'm 
2 3 

o 1 

7 B 

C 

D 

A 

B 
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STATIC ELECTRICAL CHARACTERIBTICB 
laver recommended aperating conditiansl 

TEST CONDITIONS 

PARAM ETER v, Va llal Voo Tt□w 
IVI NI lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VDH Output high O/ 5 <1 5 4.95 
valtage 0/10 <1 10 9.95 

0/1.5 <1 15 14.95 

VDL Output law 5 /O <1 5 
valtage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
valtage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input law 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

l□H Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l□L Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

111+ l1L Input G,H 0/18 18 
leakage types Any 
current 

E, F input 
0/15 15 

types 

c, Input 
capacitance Any input 

• • TLDw = -55°C for G, H devices: -4D°C for E, F devices. 
• T HIGH = +125°C for G, H "devices: +85°C for E, F devices. 

The Naise Margin for bath "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

54 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05-
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D2B 

VALUES 

25°c Ţ"I-IGH 
UNI T 

min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3:4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 ~; 

-1.1 -.2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±1□-5 ±0.3 ±1 

5 7.5 pF 



MMC4D2B 

DVNAMIC ELECTRICAL CHARACTERISTICS 
(TA= 25°C, CL = 50 pF, RL = 200 K, typical temperature coefficient for all V00 values is 0.3 O/o/°C all input rise 
and fall tIme.F 20 ns) 

t PHL 
tPLH• 

t 
t 

THL• 
TLH 

PARAM ETER 

Propagation 
delay time 
(clock to outl 

Transition 
time 

LOGIC DIAGRAM 

TRUTHTABLE 

TEST CONOITIONS 
V00 (Vl 

5 
10 
15 

5 
10 
15 

D C B A o 1 2 3 

o o o o 1 o o o 
o o o 1 o 1 o o 
o o 1 o o o 1 o 
o o 1. 1- o o o 1 
o 1 o o o o o o 
o 1 o 1 o o o o 
o 1 1 o o o o o 
o 1 1 1 o o o o 
1 o o o o o o o 
1 o o 1 o o o o 
1 o 1 o o o o o 
1 o 1 1 o o o o 
1 1 o o o o o o 
1 1 o 1 o o o o 
1 1 1 o o o o o 
1 1 1 1 o o o o 

WHERE 1 = HIGH LEVEL 
O= LOW LEVEL 
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4 

o 
o 
o 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

VALUES 
UM 

min. typ. max. 

175 350 
80 160 ns 
60 120 

100 200 
50 100 ns 
40 80 

5 6 7 8 9 

o o o o o 
o o o o o 
o o o o o 
o o o o o 
o o o o o 
1 o o o o 
o 1 o o o 
o o 1 o o 
o o o 1 o 
o o o o 1 
o o o o o 
o o o o o 
o o o o o 
o o o o o 
o o o o o 
o o o o o 



MMC4D29 

PREBETTABLE UP/DDWN CDUNTER 
BINARV DR BCD-DECADE 
GENERAL DEBCAIPTIDN 

The MMC 4029 is a monolithic integrated circuit, 
available in 16-lead dual in-line plastic or ceramic 
package. 
The MMC 4029 consists of a faur-stage binary or 
BCD-decade up/down counter with orovisions for 
look-ahead carry in both counting modes. The inputs 
consist of a single CLOCK, CARRY-IN ICLOCK 
ENABLEJ, BINARY /DECADE, UP/DOWN, PRESET 
ENABLE signals. Q1, Q2, Q3, Q4 and a CARRY 0UT 
signal are provided as outputs. A high PRESET ENA
BLE signal allows information an the JAM INPUTS to 
preset the counter to any state asynchronously 
with the clock. A low an each JAM line, when the 
PRESET-ENABLE signal is high, resets the counter 
to it's zero count. The counter is advanced one 
count at the positive transition of the clock when the 
CARRY-IN or PRESET· ENABLE signals arehigh. 
Advancement is inhibited when the CARRY-IN or 
PRESET ENABLE signals are high. The CARRY
OUT signal is normally high and goes low when the 
counter reaches its maximum count in the UP mode 
or the minimum count in the DOWN mode provided 

ABSOLUTE MAXIMUM RATINCIB 

V□□* 

V, 
I 
Ptot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation !per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

* AII voltage values are referred to Vss pin voltage 

th'e 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 Vss when nat in use. Binarv counting is ac
comphshed when the BINARY /DECADE input is h1gh; 
the counter counts in the decade mode when the 
BINARY /DECADE input is low. 
Multiple packages can be conected n:i eIther a paral
lel-clocking or a ripple-clocking arrangement as · 
shown in cascading counter packages. Parallel cloc
king provides synchronous control and hence taster 
response from all counting outputs. Ripple-clocking 
allows for longer clock input rise and fall times. 
FEATURES 
• Medium speed operation-8 MHz ltyp.J at CL = 

50 pF and V00-Vss = 10 V 
• Multi-package parallel clocking for synchronous 

high speed output response or ripple clocking for 
slow clock inout rise and fall times 

• "PRESET ENABLE" and individual "JAM" inputs 
provided 

• Binary or decade up/down counting 
• BCD outputs in decade mode 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Vaa+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

AECDMMENDED DPEAATINCI CDNDITIDNB 

V□□* Supply voltage: G and H types 
E and F types 

V; lmput voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIACJAAM 
PRESET ENABLE 

Q4 

.lAM 4 

JAM1 

~ 

Ql 

CARRY rut 
Vss 

5& 

\bo 
CLOCK 

Q3 

.JAM 3 

JAM2 

02 

UP/OOt/N 

3 to 
3 to 
O to 

-55 to 
-40 to 

BINAR'!' /OE C AOE 

18 
15 
Va□ 

125 
85 

V 
V 
V 



STATIC ELECTRICAL CHARACTERISTICS 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Vo llol Voo Ttow 
IVJ IVJ (µAl IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

VaH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 . < 1 15 14.95 

Val Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/· 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL .output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

111-+ l1L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Any input 

• TLOw = -55°C for G, H devices; -40°C for I;:, F devices. 
• T HIGH = + 125°C for G, H devices: +85° C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC402B 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 

··o.04 80 600 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 "11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±10·5 ±0.3 ±1 

5 7.5 pF 



MMC4D29 

DVNAMIC ELECTRICAL CHARACTERISTICS 

(TA= 25°C, CL = 50 pF, AL= 200 kn, typical temperature coefficient for all V00 = 0.30/o/°C, all input rise and 
fall t1mes= 20 ns) 

TEST CONOITIONS VALUES 
PARAMETER Voo NI min. I typ. I max. 

Clackad apar■tian 

tPL'-'· Propagation delay time (Q outputsl 5 250 500 

tPHL 
10 120 240 
15 90 180 

tPLH• Propagation delay time (Carry Output) 5 280 560 
tTHL 10 130 260 

15 95 190 

tTLH, Transition time [Q outputs, carry output) 5 100 200 
tTHL 10 50 100 

15 40 80 

tw, Minimum clock puise width 5 90 180 
10 45 90 
15 30 60 

.tr, tr!} Clock rise and fall time 5 15 
10 15 
15 15 

tsetup~H!-Minimum setup time (Carry input! 5 30 60 
10 10 20 
15 6 12 

tsetup Minimum setup time (8/D or U/DI 5 170 340 
10 70 140 
15 50 100 

fmax Maximum clock input frequency 5 2 4 
10 2 8 
15 5.5 11 

Presat anabla 

tTHL• Propagation delay time [Q outputsl 5 235 470 
tTLH 10 100 200 

15 80 160 

tPHL• Propagation delay time (Carry Output) 5 320 640 
tPLH 10 145 290 

15 105 210 

tw, Minimum Preset enable !puise widthl 5 65 130 
10 35 70 
15 25 50 

tremiH} Minimum preset enable (removal timel 5 1 DO 200 
10 55 11 O 
15 40 80 

Carry Input 

tPHL• Propagation delay time (Carry output) 5 170 340 
tPLH 10 70 140 

15 50 100 

tsetup ~}-U·i} 
Minimum setup time (Carry input) 5 25 50 

10 15 30 
15 12 25 
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UNI T 

ns 

ns 

ns 

µ5 

ns 

MHz 

ns 

ns 

ns 

ns 

ns 



MMC4029 

TEST CONDITION.S VALUES 
PARAM ETER V00 IVI min. typ. max. 

thold-lHH:-
Minimum holci t1me !Carry input) 5 100 200 

10 35 70 
15 30 60 

-::- lf more than one unit is cascaded in the parallel clocked application, tr 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. 

,H~ From Up/Down, Binary/Decade, Carry ln preset Enable Control lnputs to Clock Edge. 
,HH:- From Carry ln to Clock Edge. 

LOGIC OIAGRAM 

PRESET 1 
ENABLE 

UP/OOWN 
'O 

Cl.OCK 15 o-1:a.-----t1J 

TRUTH TABLE& 

CLOCK TE PE 

X X o 
L o 1 

X X o 
L- 1 1 

_r X 1 

X = don't care 

J Q 

o o 
X Q 
1 1 

X Q 

X Q 

Q 

1 

Q 

o 
Q NC 

Q NC 

11 
02 

14 
03 

CONTROL INPUT 

BIN/DEC 
CB/DI 

UP/DOWN 
CU/Dl 

PRESET ENABLE 
!PEJ 

LOGIC 
LEVEL 

1 
o 

1 
o 

1 
o 

J4 

2 
04 

ACTION 

BINARY COUNT 
DECADE COUNT 

UP COUNT 
DOWN COUNT 

JAM IN 
NOJAM 

UNIT 

ns 

NO COUNTER ADVANCE 
CARRY IN [Cil 1 AT POSITIVE CLOCK 

!CLOCK ENABLEI TRANSITION COUNTER 
J ADVANCE AT POSITIVE 

CLOCK TRANSITION 
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MMC4D3D 

GIUAD EXCLUSIVE-DR GATE 
GENERAL DESCRIPTIDN 

The MMC 4030 is a monolithic integrated circuit, 
available in 14-lead dual in-line plastic or ceramic 
package. 
The MMC 4030 consists of faur independent Exclu
sive-OR gates integrated on a single monolithic sili
con chip. Ali inputs and outputs are protected 
against electrostatic effects. 

ABSDLUTE MAXIMUM RATINGS 

V□□• 

V, 
I 
Ptat 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation [per packagel 
Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to V55 pin voltage 

FEATURES 

e MEOIUM-SPEED OPERATION-tpHL = tPLH = 65 ns 
ITYP.I AT el= 50 pF and V□□-Vss = 10 V 

• LOW OUTPUT IMPEDANCE: 500 n ITYP.J AT 
V00-V55 = 1 O V 

APPLICATIDNS 

• Even and odd-parity generators anti checkers 
• Logical comparators 
• Adders/substractors 
• General logic functions 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

V□□• Supply voltage: G and H types 
E and F types 

V, lmput voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 

FUNCTIDNAL DIAGRAM 

B--"+--U~ 
A~1----~ J-----K-----
(-''l--""''I......._. 
D--''1--~I 

Vss 
J=MtB 
K:CCiD 

\ro 
~"D--+..__H 
'--~~-t"-G -----H 

.-----+--L 
~----+''--F 
'-.llr--f''--'E 

3 to 
3 to 
O to 

-55 to 
-40 to 

TRUTHTABLE 

□ne of faur identica! gates 

A 

o 
1 
o 
1 

Where „ 1" = High levei 
„O" = Low levei 

&O 

B 

o 
o 
1 
1 

18 V 
15 V 

Voo V 

125 oe 

85 oe 

J 

o 
1 
1 
o 



STATIC ELECTRICAL CHARACTERISTICS 
Cbver recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va llal Voo "Ttow 
IVI NI lµAl IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VaH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VaL -Output low 5 /O <1 5 
valtage 10/0 <1 10 

15/0 <1 15 

V1H -Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

laH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

laL -Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

111+ l1L -Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

C1 Input 
capacitance Any input 

* T Law = -55°C for G, H devices; -40°C for E, F devices. 
* THIGH = +125°C for G. H devices; +85°C for E. F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

11 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC403D 

VALUES 

25°c ~IGH UNI T 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC4030 

DVNAMIC ELECTRICAL CHARACTERISTICS 

(TA= 25 C, CL = 50 pF, RL = 200 kohm, typ1cal temperature coeff1c1ent for all V00 '" 0.30/o/'C values, all input 
rIse and fall tIme = 20 ns). 

TEST CONDITIONS 
PARAMETER 

V00 NJ 

tPLH Propagation delay tIme 5 
tPHL 10 

15 

tTLH Trans1t1on tIme 5 
tTrlL 10 

15 

TVPICAL APPLICATIDNS 

8 BIT 
WCHl 

8 BIT 
'v.Ulll 

Even-par1ty-b1t generator 

(1-3/4 x MMC 403Dl 

Odd-par1ty-b1t generator 

(2 x MMC 4030) 

62 

8 BIT 
WORD 

8 BIT 
v.mo 

mIn 

VALUES 

typ max 

140 280 
65 130 
50 100 

100 200 
50 100 
40 80 

Even-par1ty checker 

(2 x MMC 4030) 

EVEN FMITY BIT 

Odd-par1ty checker 

(2 x MMC 4030) 

OOO FMITY BIT 

UNIT 

ns 

ns 



MMC4030 

8-b1t comparator 8-b1t two's complement adder-substractor 

Y1 Y2 Y3 'rI. t-11( Y5 Y6 YI Y8 =5IGN 
BIT 

2=1 WHEN INPUT 'v.mD Xl ___ X8=Yl ....• Y8 1/4 Ml'[ 
2=0 WHEN INPUT WORD x, ••••• xa D!FFE ~ 4011 

FROM INPUT WORD y1 ..... y8 JN AT 
LEA5T CJ.IE POSITION 1/4 MMC ■ 51 S2 53 S4 55 S6 57 58• 

4011 "O'~ADD ■ :LEA5T SIGNIFICANT BIT 
"1"=9„8SIRA(T •=KJST SIGnFICANT BIT (Sllll.BITI 

TABLE 1 

Two's complement numbers and the1r equ1valent decimal values 

Xa x7 X5 Xs x. X3 X2 x, Xs x7 X5 Xs x. X3 X2 x, 

o o o o o o o O= o 1 1 1 1 1 1 = - 1 
o o o o o o o 1 = 1 1 1 1 1 1 □ =- 2 
o o o o o o 1 O= 2 1 1 1 1 o 1 = - 3 
o o o o o o 1 1 = 3 1 1 1 o 1 1 = - 4 

- -- ---- - ----
o 1 1 1 O= 126 o o o o o o 1 = -1 C:7 
o ' 

1 1 1 = 127 o o o o o o O = -128 

The two·s complement adder-substractor can acid or substract any two of the numbers In TABLE 1. 

F?r example bl SIGN 

al 2 SIGN -2 BIT 

= BIT 
-=X 1 1 1 1 1 1 1 o -2-,-

-5 X o o o o o o o 2-
-5 y 1 1 1 1 1 o 1 1 -5 

-=-v 1 1 1 1 1 o 1 -5-'-
-y o o o o o 1 o o + 

CI o CI 

s o o = -3 o o o o o o 1 =3 

co 

63 



MMC4031 

64-STAGE STATIC SHIFT REGISTER 

GENERAL DESCRIPTIDN 

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 rriaster flip-flop. 
The MMC 4031 is a monolithic integrated circuit, 
fabricated in standard Al-gate CMOS technology. lt is 
available in 16-lead dual in-line plastic and ceramic 
package. 
The logic levei present at the DATA input of MMC 
4031 is transferred into the first stage and shifted 
one stage at each positive-gomg 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 alsa 
be used to select between two separate data sour
ces. A delayed clock output ICI.ol is provided that 
enables cascading register packages while allowing 
reduced clock drive fan-aut and transition-time re
Quirements. A third cascading option makes use of 
the G output from the 1 /2 stage, which is available an 
the next negative-going transition of the clock after 
the Q output occurs.Th1s delayed output Is used with 
clocks having slow rIse and fall tImes. 

ABSDLUTE MAXIMUM RATINGS 

V□□• 

V; 
I 

Ptat 

Tstg 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input] 
Total power dissipation [per packageJ 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature: G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to V55 pin voltage 

FEATURES 

• Fully static operation: de to 16 MHz, V0 ~V ss = 15 V 
• Standard TTL drive capability an 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 

-0.5 to 20 
-0.5 to 18 
-0.5 to V00+0.5 

±10 
200 

100 

-55 to 125 
-40 to 85 
-65 to 150 

V 
V 
V 

mA 
mW 

mW 

oe 
oe 
oe 

AECDMMENDED DPERATING CDNDITIDNS 

V□o• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operatmg 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 

RECIICl.lATDI 
1N (LOCI( 1N 

NC 
NC 
ct 
o. 
Q 

Vss ----
84 

Voo 
DATA 1N 
tl( 

NC 
NC 
NC 

HCXE CIWTIU. 

OOO< IE.Al'ED 

3 to 
3 to 
o to 

-55 to 
-40 to 

18 V 
15 V 
V□□ V 

125 oe 
85 oe 



LOGIC DIAGRAM ANO TRUTH TABLE& 

CLOC~L 

Clo 

cr: 

CL 

INPUT CONTROL 
CIRCUIT 

DATA RECIRC. MODE BIT INTO 
STAGE 1 

1 X o 

o X o 

X 1 1 

X o 1 

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

OUTPUT FROM Gl1 EPIN 5J 

1 

o 
1 

o 

MMC403'1 

63 1dent1ca1 stages 

TVPICAL STAGE 

Data+ 64 CL Data+ 64.5 Data CL Data+ 1 

o \..... o o __r- o 

1 \_ 1 1 _r 1 

X _r NC X ~ NC 

1 = HIGH LEVEL, O = LOW LEVEL, 1 = HIGH LEVEL, O = LOW LEVEL. 
X = DON'T CARE, NC = NO CHANGE X = DON'T CARE, NC = NO CHANGE 
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STATIC ELECTRICAL CHARACTERISTICS 

[over recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va 11 □ 1 Voo "Ttow 
IVI IVI lµAI IVI min. max. 

IL Quiescent G, H O/ 5 5 5 
current types 0/10 10 10 

0/15 15 20 
0/20 20 100 

E, F O/ 5 5 20 
types 0/10 .10 40 

0/15 15 80 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Val Output low 5 /O <1 5 0.05 
voltage 10/0 <1 10 0.05 

15/0 / 1 15 0.05 
V1H Input high 0.5/4.5 < 1 o ::i.o 

voltage 1 /9 <1 10 7 
1.5/13.5 < 1 15 11 

VIL !nput low 4.5/0.5 <1 5 1.5 
voltage 9/1 < 1 10 3 

13.5/1.5 < 1 15 4 

IOH Output G,H O/ 5 2.5 5 -2 
source types O/ 5 4.6 5 -0.64 
curreht 0/10 9.5 10 -1.6 
lsourcel 0/15 13.5 15 -4.2 
Q. O.Q 
CLo 

E. F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output sink G,H O/ 5 0.4 5 2.56 
current types 0/10 0.5 10 6.4 
Q 0/15 1.5 15 16.8 

E, F O/ 5 0.4 5 2.08 
types 0/10 0.5 10 5.01 

0/15 1.5 15 13.6 

loL Output s1nk G. H O/ 5 0.4 5 0.64 
current types 0/10 0.5 10 1.6 
Q,Q' 0/15 1.5 15 4.2 

Clo E, F O/ 5 0.4 5 0.52 
types 0110 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G, H 0/18 18 ±0.1 
leakage types Any 
current input E, F 0/15 15 ±0.3 

types 

&& 

MMC4D34'1 

VALUES 

25cc ~IGH UNIT 
m1n. typ max. m1n. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 Q.05 V 
0.05 0.05 

::i.o ::i.o 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

2.04 4 1.44 
5.2 10.4 3.6 

13.6 27.2 9.6 
mA 

1.74 4 1.43 
4.42 10.4 3.74 

11.56 27.2 9.52 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±105 ±0.3 ±1 



TEST CONOITIONS 

PARAM ETER V1 Va I lol Voo 
IVI IVI lµAI IVI 

C1 Input 
capacitance Anyinput 

* TLDw = -55°C for G, H devices; -40°C for E. F devices. 
• T HIGH = + 125° C for G. H devices: + 85° C for E, F devices. 

MMC4031 

VALUES 

l't.ow 25°c T~IGH UNIT 
min. max. min. typ max. min. max. 

5 7.5 pF 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V 0 0 = 5 V 
2 V min. with V00 = 10 V 

DVNAMIC ELECTRICAL CHARACTERIBTICB 
2.5 V min. with V00 = 15 V 

!TA= 25°C, CL = 50 pF, AL= 200 k. typical temperature coefficient for all V00 values is 0.30/o/°C, all input 
rise and.fall times= 20 nsl 

TEST CONDITIONS VALUES 
PARAMETER V00 IVJ min. typ. max. 

tPHL• tPLH PropagatJ,Qn delay time: 5 250 500 
tPLH Clock to Q, 10 11 O 220 

Clock to Q 15 90 180 

tPHL• tPLH Propagation delay time: 5 190 380 
tPHL Clock to Q' 10 80 160 

Clock to Q 15 65 130 

Clock to CL0 5 100 200 
10 50 100 
15 40 80 

tTHL• Transition time 5 100 200 
tTLH lany output, except Q trHLJ 10 50 100 

15 40 80 

tTHL Q 5 50 100 
10 25 50 
15 20 40 

tsetup Data setup time 5 30 60 
10 15 30 
15 10 20 

thold• Data hold time 5 30 60 
10 15 30 
15 10 20 

tw, Clock puise width 5 120 240 
10 50 100 
15 40 80 

tmax Maximum clock input frequency•• 5 2 4 
10 5 10 
15 6 12 

tr, t,i} Clock input rise or fall time 5 1000 
10 1000 
15 200 

• lf more than □ne unit is cascaded in the parallel clocked application, trCL should be made les_s than or 
equal to the sum of the propagation delay at 50 pF and the transition time of the output dr1v1ng stage. 

•• Maximum clock frequency for cascaded units; 
al Using delayed clock feature in recirculation mode: bi Nat using delayed clock: 

1 1 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

MHz 

µ5 

fmax = 
ln-1 I CL0 prop. delay+Q prop. delay+set-up t1me 

fmax = 
propagation delay+set-up time 

where n=number of packages. 
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MMC4D3!5 

4-STAGE PARALLEL IN/PARALLEL OUT SHIFT 
REGISTER 

GENERAL DESCRIPTIDN 

The MMC 4035 CG and H typesl and MMC 4035 CE 
and F typesl are monolithic integrated circuit, availa
ble in 16-lead dual in-line plastic or ceramic package 
The. MMC 4035 integrated , circuit is a faur
stage clocked signal serial reg,ster w1th provision for 
synchronous PARALLEL inputs to ea~h stage and 
SERIAL inputs to the first stage via JK logic. Re!lliS
ter stages 2, 3, and 4 are coupled in a serial D flip
flop configuration when the register is in the serial 
mode CPARALLEL/SERIAL control lowl. Parallel entry 
into each register stage is permitted when the PA
RALLEL/SERIAL control is high. ln the parallel or se
rial mode information is transfered an positive clock 
transition. When the TALIE/COMPLEMENT control 
is high, the true contents of the register are available 
at the output terminals. When the TALIE/COMPLE
MENT control is low, the outputs are the comple
ments of the data in the register. The TALIE/COM
PLEMENT control funct,ons asynchronously with 
respect to the CLOCK signal. JK input logic is provi-

ABSOLUTE MAXIMUM RATING& 

Va□* 

V, 
I 

Pcot 

Supply voltage: G and H types 
E and F types 

Input_ voltage 
DC input current Cany one input) 
Total power dissipation [per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to Vss pin voltage 

ded an the first stage SERIAL input to minim1ze 
logic requirements part1culary m counting and sequ
ence-generation applications. With JK inputs connec
ted together, the first stage beeomes a D flip-flop. 
An asynchronous common RESET is alsa provided. 

FEATURES 

• 4-stage clocked shift operation 
• Synchronous parallel entry an all 4 stages 
• JK inputs an first stage 
e Asynchronous TALIE/COMPLEMENT control an all 

outputs 
• Static flip-flop operation; master-slave configura

tion 
• Buffered inputs and outputs 
e High speed 12 MHz Ctyp.l at V00 = 1 O V. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V-

:J:10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Va□* Supply voltage: G and H types 

V, 111 put voltage 
E and F types 

TA Operating 
temperature : G and H types 

E and F types 

CDNNECTIDN DIAGRAM 

Q1/Q1 

TRUEICOMP 

R' 

RESET 

CLOO< 

li 

\m 
021112 

Q3/~ 

ll4/ll4 
Pl-4 

Pl-3 

Pl-2 

Pl-1 

3 to 
3 to 
O to 

-55 to 
-40 to 

18 V 
15 V 

Va□ V 

125 oe 
85 oe 



FUNCTIDNAL DIAGll=IAM 

PARALLEL t4 

---------------1 2 3 4 

91) 1112 4 _ .................. ,_;.;..i_..:::.i_ 

~ l~ 3 

QJ( 6 

Pl'S 7 

TIC 2 

RESET 

Voo=16 
\$=8 

MHC 4035 
4-STAGE REGISTER 

15 14 13 

0.1.di Q2JQ2 Q3IQ3 a,,JOi. 
TIC OUT 

FIRST STAGE 

CLOCK 
l•l 

__r-
__r-
__r-
_.r 
_r 
""""\_ 

X 

STATIC ELECTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS 

J 

o , 
X , 
X 

X 

X 

Mll!IC 4035 

TRUTHTABLE 

tn-1 IINP\!TSI \ilOUTPUTSl 

K R On-1 On 
X o o o 
X o o , 
o o , o 
o o o,..., ii'n-, ' \IIAW , o , , 
X o a.,..., On-1 

X 1 X o 

VALUES I 
PARAMETl:R V1 Va I Ici V□□ 11.□w 25°c ~IGH UNIT IVI IVI lµAI IVI min. max. min. typ max. min. max. 

IL Quiescent G,H O/ 5 5 5 0.04 5 150 
current types 0/10 10 10 0.04 10 300 

0/15 15 20 0.04 20 600 
0/20 20 100 o.oa 100 3000 

µA 
E, F O/ 5 5 20 0.04 20 150 

types 0/10 10 40 0.04 40 300 
0/15 15 80 0.04 80 600 

V□H Output high O/ 5 <1 5 4.95 4.95 4.95 
voltage 0/10 <1 10 9.95 9.95 9.95 V 

0/15 <1 15 14.95 14.95 14.95 

Val Output low 5 /O <1 5 0.05 0.05 0.05 
voltage 10/0 < '1 10 0.05 0.05 0.05 V 

15/0 <1 15 0.05 0.05 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 3.5 3.5 
voltage 1 /9 <1 10 7 7 7 V 

1.5/13.5 <1 15 11 11 11 

V1L Input low 4.5?'0.5 <1 5 1.5 1.5 1.5 
voltage 9/1 <1 10 3 3 3 V 

13.5/1.5 <1 15 4 4 4 

loH Output G,H O/ 5 2.5 5 -2 -1.6 -3.2 ~1.15 
drive types O/ 5 4.6 5 -0.64 -0.51 -1 -0.36 
current 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

E, F O/ 5 2.5 5 -1.53 -1.36 -3.2 -1.1 
types O/ 5 4.6 5 -0.52 -0.44 -1 -0.36 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

19 



STATIC ELECTRICAL CHARACTERIBTICB 

rover recommended operating conditionsl 

TEST CONOITIONS 

PARAM ETER V1 Va 1101 Voo Tt□w 
IVJ IVJ lµAl IVJ 

IDL Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E. F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

lu·io l1L Input G,H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Anyinput 

• T LDW = -55°C for G, H devices; -40°C for E, F devices . 
• T HIGH = + 125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

min. max. 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

±0.1 

±0.3 

DVNAMIC l!LECTRICAL CHARACTERISTICS 

MMC4D35 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±10 5 ±0.3 ±1 

5 7.5 pF 

CTA = 25°C, CL = 50 pF, AL= 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all input rise 
and fall time = 20 nsl 

TEST CONDITIONS VALUES 
PARAMETER V00 IVl Unit 

min. I typ. I max. 

Clockad operat:lon 

tPI . .Ho Propagation delay time 5 250 500 
tPHL 10 100 200 ns 

15 . 75 150 
ns 

tTHL• Transition time 5 100 200 
tTLH 10 50 100 ns 

15 40 80 

fel Maximum clock input frequency 5 2 4 
10 6 12 MHz 
15 8 16 

tw Clock puise width 5 100 200 
10 45 90 ns 
15 30 60 

tr. t, Clock input rise or fall time 5 15 
10 15 µs 
15 15 
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TEST CONDITIONS 
PARAMETER V00 (Vl 

min. 

t~etup Data setup time J/R lines 5 
10 
15 

tsetup Data setup t1me Parallel-ln-L1nes 5 
10 
15 

Reset operation 

tPLH• Propagation delay t1me 5 
tPHL 10 

15 

tw Reset puise w1dth 5 
10 
15 

LOGIC DIAGRAM 

K 

(l()(]( 

6 
PARALLEL ~---. ~~-r----_-_-_-_-_-_-_-_-.... +.._t--....,_-++ __ _.__4-1f---~ 
SERIAL ' COOROL 

f 

TRUE/'°' ""-~ 
COMP ~ 
P/S=O=SE~ ~ PS 
T/C=1 zTR\E 1J 

p el p 

R = PS 

CL ii 

71 

MMC4D35 

VALUES 

typ. max. 

11 O 220 
40 80 
30 60 

70 140 
25 50 
20 40 

230 460 
100 200 
80 160 

125 250 
55 110 
40 40 

13 
04/lll. 

Unit 

ns 

ns 

ns 

ns 



TVPICAL APPLICATIDNB 

P/S BCD I.HTS 

( BI DEC l.0010 

BIDEC logic 

Ql Q2 Q3 4 Vo□ 

P/S 

CARRY 
FORWARO 

Pl-2 

Pl-3 

P!-4 
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MMC4035 

Binary - to - BCD converter 

lo/S BCD TENS 
( BIDEC LOGIC) 

BCD 

TENS 

OUT 

CARRY 
RJ&IARO TO NEXT 

[I(A[E 

Double sequence generator 

9 10 
Pl-1 PI-2 PI-3 PI-4 

MMC 4035 
4-STACiE REGISTER 

01 Q2 Q3 04 

15 14 13 

1/2 1/2 
4012 4002 

.. E" 
CONTHOL 

1/2 
4002 

1/2 4030 

1/2 
4030 



MMC4D41 

G.UAD TRUE/CDMPLEMENT BJFFER 

GENERAL DEBCRIPTIDN 

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

ABSOLUTE MAXIMUM RATINGS 

V□□* 

V, 
I 

Pcat 

Tstg 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature · 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• Balanced sink and source current: approx1mately 4 
times standard .B" drive 

• Equalized delay to true and complement outputs 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Vo0+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 l>C 

RECDMMENDED DPERATING CDNDITIDNB 

Supply voltage: G and H types 
E and F types 

Input voltage 

Operating 
temperature : G and H types 

E and F types 

CDNNECTIDN DIAGRAM 

E=A 

F=l 
A 
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3 to 
3 to 
O to 

-55 to 
-40 to 

18 
15 
V□□ 
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85 

FUNCTIDNAL DIAGRAM 

c~BK K=C 
L=C 

L 

0~3 nM M=O 
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STATIC ELECTRICAL CHARACTERISTICS 

(over recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Vo Ilot Voo l'tow 
I 

IVJ Nl lµAl IVJ min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output h1gh Ol 51 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 < 1 15 14.95 

Vm Output low 5 /O • < 1 5 
voltage 10/0 < 1 10 

15/0 1 <1 15 

V1H Input high 0.5/4.5 <1 5 4 
voltage 1 /9 <1 10 8 

1.5/13.5 < 1 15 12 

V1L Input low 4.5/0.5 < 1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output drive G,H O/ 5 2.5 5 -8.4 
current types O/ 5 4.6 5 -2.1 

0/10 9.5 10 -6.25 
0/15 13.5 15 -24 

E, F O/ 5 2.5 5 -6.8 
types O/ 5 4.6 5 -1.7 

0/10 9.5 10 -5.31 
0/15 13.5 15 -20.1 E 

Im Output sink G, H O/ 5 0.4 5 2.1 
current types 0/10 0.5 10 6.25 

0/15 1.5 15 24 

E, F O/ 5 0.4 5 1.7 
types 0/10 0.5 10 5.31 

0/15 1.5 15 20.18 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current 

E, F input 
0/15 15 

types 

C1 Input 
capacitance Any input 

* TL□w = -55°C for G, H devices: -40°C for E, F devices. 
* T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" leve! is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

74 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 i 
0.05 
0.05 

1 
2 
2,5 

±0.1 

±0.3 

MMC4D4"1 

VALUES 

25°C ~IGH UNI T 

min, typ max. min. i max. 

0.02 1 I 30 
I 

0.02 2 
I 

I 60 
0.02 4 I 

I 120 
0.04 20 ~ 600 

µA 
0.02 4 I 30 

0.021 8 I 60 
0.02 16 ! 120 I 

4.95 I I 4.95 
9.95 i I 9.95, V ; 

' I 14.95 I 114.951 

I 005 i 0.05 
I • 

I o.o5 I o.o5 V 
I 0.05 0.05 

4 4 
8 8 V 

12 13 

1.5 1.5 
3 3 V 
4 4 

-6.4 -12.8 -4.6 
-1.6 -3.2 -1.2 
-5 -1 O -3.5 

-19 -38 -13 
mA 

-5.44 -12.8 -4.08 
-1.36 -3.2 -1.02 
-4.25 -1 O -3.18 
16.1 ~ -38 -12.1 

1.6 3.2 1.2 
5 10 3.5 

19 38 13 
mA 

1.36 3.2 1.02 
4.25 10 3.18 

16.15 38 12.11 

1±10 5 ±0.1 ±1 

µA 

±10 5 ±0.3 ±1 

5 7.5 I pF 
! 



MMC4041 

DVNAMIC ELECTRICAL CHARACTERISTICS 

[TA= 25°C. CL = 50 pF, RL = 200 kohm, typical temperature coefficrent for all V00 values is 0.30/o/°C, all input 
rrse and fall times = 20 nsl 

PARAMETER 
TEST CONDITIONS VALUES 

UNIT 
VD□rVJ min. typ. max. 

tPLH" Propagation delay trme 5 60 120 
tPHL 10 35 70 ns 

15 25 50 

tTHL Transrtion time 5 40 80 
tTHL 10 20 40 ns 

15 15 30 

SCHEMATIC DIAGRAM 

Voo Voo 

INPUT 

Vss 

d J 
~ }-:ul'"" 
i 9~s 
_r d\Uo 
l H }-COMPLEMEITT 

OUTPUT 
I N 

T 9 
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BUAD CLDCKED 11D 11 LATCH 

GENERAL DESCRIPTIDN 

The MMC 4042 is a monolithic integrated circuit, 
available in 16-lead dual in-line plastic pac)(.age. The 
MMC4042 containsfour latch circuits, eacti strobed 
by a common clock. Complementary buffered out
outs are available from each circuit. 
Information presen.t. at the data input is transferred 
to outputs Q and Q during the CLOCK levei which is 
programmed by the POLARITY input. For POLARITY 
= O the transfer occurs during the I CLOCK levei. 
The outputs follow the data input providing the 
CLOCK and POLARITY levels defined above are pre
sent. When a CLOCK transition occurs (positive for 
POLARITY = O and negative for POLARITY =11 the in
formation ·pM!sent at the input during the CLOCK 
transition is retained at the outputs until an opposite 
CLOCK transition occurs. 

ABBDLUTE MAXIMUM RATINGS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
Ptat Total power dissipation (per package) 

Oissipation per output transistor 
for TA= full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred tei Vss pin voltage 

FEATURES 

• Medium-speed operation 
• Fully static operation 
• Low power TTL compatible 
e Common CLOCK 
• Buffered inputs and outputs 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40 to 
-65 to 

AECDMMENDED DPERATING CDNDITIDNS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 
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3 to 
3 to 
O to 

-55 to 
-40 to 

MMC4042 

20 V 
18 V 

V00+0.5 V 
±10 mA 
200 mW 

100 mW 

125 oe 
85 oe 

150 oe 

18 V 
15 V 

Voo V 

125 oe 
85 oe 



STATIC ELECTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER v, Va Ila I V□□ 11.□w 
IVI NI lµAI IVJ min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high" 0.5/4.5 <1 5 3.5 
voltage 1/9· <1 10 7 

t.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

IOH Output G;H O/ 5 2.5 5 -:2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E. F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

IIH• l1L Input G,H 0/18 18 
leakage types Any 
current 

E,F input 
0/15 15 

types 

c, Input 
capacitance Any input 

• TL□w = -55°C for G, H devices; -40°C for E, F devices. 
• THIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = ·15 V 

77 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D42 

VALUES 

25°c ~IGH UNIT 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
004 20 600 

µA 
0.02 4 30 
002 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -09 
-3.4 -68 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-s ±01 ±1 

µA 
±10-s ±0.3 ±1 

5 7.5 pF 



MMC4D42 

DVNAMIC ELECTRICAL CHARACTERISTICB 
IT A= 25°C, C...1- = 50 pF, RL = 200 k, typical temperature coeficient for all V□□ values is 0.30/o/°C,all input rise and 
f all times = 2U nsl 

t 
t 

t 

t 

t 

t 

PARAM ETER 

PLH• Propagation delay time Data ln to Q 

PHL 

Data ln to Q 

Clock to Q 

Clock to Q 

THL• Transit1on time 

LJ.I 

w, Clock puise width 

setup• Setup time 

hold• Hold time 

r, t1. Clock input rise and fall time 

LOGIC DIAGRAM 

,---------------------, 1 C.L ()IE OF FO.JR LATc.HES 
I 
I 

Dl I 

4 
TG 

el 

TI. 

TG 

C.L 

TEST CONDITIONS VALUES 

V00CVI 
UNIT 

Min. Typ. Max. 

5 110 220 
10 55 11 O ns 
15 40 80 

5 150 300 
10 75 150 ns 
15 50 100 

5 225 450 
10 100 200 ns 
15 80 '160 

5 225 450 
10 115 230 ns 
15 90 180 

5 100 200 
10 50 100 115 

15 40 80 

5 200 100 
10 100 50 ns 
15 60 30 

5 50 o 
10 30 o ns 
15 25 o 

5 120 60 
10 60 30 ns 
15 50 25 

5 Nat rise or fall time 
10 sensitive ns 
15 

TRUTHTABLE 

CLOCK POLARITY Q 

o o D 
Ql 

2 
_r o LATCH 

1 1 D 

L 1 LATCH 

] 
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MMC 4043 MMC 4044 

BUAD 3-STATE R/S LATCHES: 
BUAD NOR R/S LATCH-MMC 4043 
BUAD NAND R/S LATCH-MMC 4044 

GENERAL DESCRIPTIDN 

The MMC 4043 types are i:iuad cross-coupled 
3-state COS/MOS NOR latches and MMC 4044 
types are quad cross-coupled 3-state COS/MOS 
NANO latches. Each latch has a separate Q output 
and individual SET and RESET inputs. The Q outputs 
are controlled by a common ENABLE input. A logic 
„ 1" or high on the ENABLE input connects the latch 
states to the Q outputs. A logic „O" or low on the 
ENABLE input disconnects the latch states from 
the Q 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 
m 16 - lead hermetic dual - in - line ceramic or 
plastic packages. 

ABSOLUTE MAXIMUM RATINGB 

Voo* 

V, 
I 
Ptat 

Tstg 

Supply-voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation [per packagel 
Dissipation per output transistor 
tor TA= full package-temperature range 

Operat1ng 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• 3-state outputs with common output ENABLE 
• Separate SET and RESET inputs for each latch 
• NOR and NANO configurations 

APPLICATIDNS 

• Holding register in multi-register system 
• Four-bits of independent storage with output enable 
• Strobed register 
• General digital logic 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 cc 
-40 to 85 ac 
-65 to 150 cc 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* 

V, 
TA 

Supply voltage: G and H types 
E and F types 

lmput voltage 

Operating 
temperature : G and H types 

E and F types 

CDNNECTIDN DIAGAAM 

MMC4043 

Q4 Voo 
Ql R4 

Rl !,4 

'i.1 NC 
ENABLE S3 

S2 R3 

R2 Q3 

Vs Q2 

Q4 

NC 

S1 
Rl 
ENABLE 

R2 
S2 

\ţ,s 

80 

3 to 18 V 
3 to 15 V 
O to Voo V 

-55 to 125 ac 
-40 to 85 cc 

MMC4044 

1 VII) 

2 S4 

3 R4 
4 Ql 
5 R3 

11 S3 
Q3 
02 



STATIC ELECTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va Io Voo ltow 
(V) (V) !µAl IVI min .• max. 

IL Quiescent G,H O/ 5 5 I 1 
current types 0/10 10 2 

0/15 15 4 
0/20 20 20 

E, F O/ 5 5 4 
types 0/10 10 8 

0/15 15 16 

Vo-i -Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Vo. Output low 5 /O <1 5 0.05 
voltage 10/0 <1 10 0.05 

15/0 <1 15 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

vil Input low 4.5/0.5 <1 5 1.5 
volta·ge 9/1 <1 10 3 

13.5/1.5 <1 15 4 

lo-i Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2,5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

Io. Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

111+ l1L Input G,H 0/18 18 ±0.1 
leakage types Any 
C\lrrent input E,F 0/15 15 ±0.3 

types 

loH 3-state G.H 0/18 0/18 18 ±0.4 output types 

E,F 0/15 0/15 15 ±1.0 types 

., 

MMC 4043 MMC 4044 

VALUES 

25°c t°HIGH UNIT 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.1!5 
-0.51 -1 -0.36 
-1.3 -:--2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 I -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10"5 ±0.1 ±1 

µA 
±10"5 ±0.3 ±1 

-~ 

±10 .. ±0.4 ±12 
µA 

±10 .. ±1.0 ±7.5 



TEST CONDITIONS 

PARAMETER V1 Vo I Io I Voo 
IVJ IVI !µAl IVI 

C1 Input 
I I 

capacItance Any input· I 
I I I 

• TLDw = -55·-c for G, H devices; -40"C for E. F devices. 
• T HIGH = +125"C for G, H dev1ces; +85"-C for E. F devices. 

The No1se Margin for both "1" and "O" levei Is: 
1 V min. with V DO = 5 V 
2 V min. w1th V00 = 10 V 

2.5 V mm. with V00 = 15 V 

rt.□w 
min. I max. 

I 
I 
i 

DVNAMIC ELECTRICAL CHARACTERISTICS 

PARAMETER 

t 
t 

PLH Propagation delay time !SET or RESET to QI 
PHL 

t 
t 

PHZ 3-state propagation delay tIme IENABLE to QJ 

t 
t 

t 
t 

t 

PZH 

PLZ 
PZL 

THL 
TLH 

w 

3-state propagatIon delay time 

Transit1on time 

SET or RESET puise width 

LOGIC DIAGRAMS 

MMC4043 

E 
ECUIVALENT NOR lATCH r----------------, 

01 

MMC 4043 MMC 4044 

VALUES 

25 C T~IGH 

min. f typ f max. mIn. f max. 
I 

7.5) I 5 
I i 

Voo VALUES 

IVI typ. 

5 150 
10 70 
15 50 

5 115 
10 55 
15 40 

5 90 
10 50 
15 35 

5 100 
10 50 
15 40 

5 80 
10 40 
15 20 

MMC4044 

E 

I 
I 
I 

max. 

300 
140 
100 

230 
11 O 
80 

180 
100 
70 

200 
100 
80 

160 
80 
40 

UNIT 

i 
' pF 
i 

UNITS 

ns 

ns 

ns 

ns 

ns 

01 

L------------------ .._ _________________ I 

E 
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MMC 4043 MMC 4044 

TEST CIRCUITS 
ENABLE propagat1on delay time and waveforms 

TEST 1N 1N 

'PHz Voo "35 

tPLZ "35 Voo 

1PZH Voo Vss 

1PZL Vss Voo 
Z = HliH llffOANCE 

-------~----'-ba 
ENABLE SO¾ 

1....,----V<;s 

--+'-=ioi•-------+!--~-=:-:---<=~2/3Voo 
FONT A 
IIN=~,---+-"'I 

PZL 

ool/3 Voo 

~-2/3 V00 

-------+-'F--"~--=1/3 Voo 
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MMC4047 

LDW-PDWER MDNDBTABLE/ 
ABTABLE MUL TIVIBRATDR 

GENERAL DEBCRIPTIDN 

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 externai coun„ 
ting options. lnputs include+ TRIGGER.-TRIGGER, 
ASTA8LE, ASTA8LE, RETRIGGER and EXTERNAL 
RESET. 8uffered outp~ts are on and OSCI LLA TOR. 
ln all modes of operation, an externai capacitor must 
be connected between C-Timing and C-Common 
terminals, and an externai resistor must be connec
ted between the R-Timing and RC-Common termi
nals. 

ABBDLUTE MAXIMUM RATINGIB 

V□□• Supply voltage: G and H types 
E and F.types 

V; Input voltage 
I DC input current lany one input) 
Pta~ Total power dissipation (per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature · 

• Ali voltage values are referred to Vss pin voltage 

FEATURES 

• Low-power consumption: special CMOS oscillator 
configuration 

• Monostable Cone-shotl or astable Cfree-runingl 
operation 

• True and complemented buffered outputs 
• Only one externai R and C required 
• 8uffered inputs 

-0.5 to 20 V 
-0.5to 18 V 
-0.5 to \/oo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55to 125 oe 
40to 85 oe 
-65to 150 oe 

AECDMMENDED DPEAATINGI CDNDITIDNB 

Vo□• Supply voltage: G and H types 
E and F types 

V; lmput voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGIAAM 

C 

R 
R-C CIJol!Q 

ÂSTABLE 
ASTABLE 

-TRliGER 

~ 

14 

\ta 
OSC.CIUT 
RETRliGER 

a 
Q 

EXT RESET 
+ TRlliiER 

3 to 
3 to 
Oto 

-55 to 
-40to 

18 V 
15 V 

Voo V 

125 oe 
85 oe 



LOGIC DIACIRAM 

S ASTABLE 

8 +TRIGGER 

RE TRIGGER 
12 

(Ott«IN 

FUNCTIDNAL TERMINAL CDNNECTIDNB 

TERMINAL CONNECTIONS 
FUNCTION* TO V00 TO Vss INPUT 

PULSE TO 

A stable multivibrator: 
Free running 4,5,6, 14 7, 8, 9, 12 -
True gating 4,6, 14 7,8,9, 12 5 
Complement gating 6, 14 5, 7,8,9, 12 4 

M onostable multivibrator: 
Positive-edge trigger 4, 14 5,6, 7,9, 12 8 
Negative-edge trigger 4,8, 14 5, 7,9, 12 6 
Retriggerable 4, 14 5,6, 7,9 8, 12 
Externai countdown•• 14 5, 6, 7, 8, 9, 1l! -

OUTPUT 
PULSE 
FROM 

10,11,13 
10,11,13 
10,11,13 

1 o, 11 
1 o, 11 
10, 11 
1 o, 11 

• ln all cases externai capacitor and resistor between pins 1, 2 and 3 Csee logic diagramsl 
•• Input puise to reset of externai counting chip. 

Externai counting chip output t~ pin 4 
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OUTPUT PERIOD 
OR 

PULSE WIDTH 

t1c10, 1 H==4.40 RC 
t (131=~.20 RC 

tMC1 O, 111=2.48 RC 



STATIC ELECTRICAL CHARACTERIBTICB 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va I lol Voo 17.ow 
IVI IVI CµAI IVI min. 

IL -Quiescent G, H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□H -Output high O/ 5 < 1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 < 1 15 14.95 

V□L -Output low 5 /O < 1 5 
voltage 10/0 < 1 10 

15/0 < 1 15 

V1H Input high 0.5/4.5 < 1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 < 1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.6.l 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.5~ 
types O/ 5 4.6 5 -o.5:: 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l □L Output G,H O/ 5 . 0.4 5 0.64 
sink types 0/10 0,5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

IIH• l1L -!nput G,H 0/18 18. 
leakage types Any 
current 

E, F input 
0/15 15 

types 

C1 -Input 
capacitance Any input 

* TLDw = -55°C for G, H devices; -40°C for E, F devices. 
* T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

86 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D47 

VALUES 

25~C T~IGH UNIT 

min. typ max. min. max. 

0.02 _1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.1!: 
-0.51 -1 -0.3E 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.3E -3.2 -1.1 
-0.4.l -1 -0.3E 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-E ±0.1 ±1 

µA 
±10 5 ±0.3 ±1 

5 7.5 pF 



MMC4047 

DVNAMIC ELECTRICAL CHARACTERISTICS 

IT A= 25°C, CL = 15 pF, RL = 200 kohm, typical temperature coeffic1ent for all V00 values is 0.30/o'·C, all input rise 
and fall times = 20 nsl 

TEST VALUES 
PARAMETER CONDITIONS UNIT 

V00 [VJ min. typ. max. 

tPLH• Propagation Astable. Astable 5 200 400 
tPHL delay time to osc. out 10 100 200 

15 80 160 

Astable, Astable 5 350 700 
to Q, Q 10 175 350 

15 125 250 

+ or - Trigger to 5 500 1000 
Q,Q 10 225 450 

15 150 300 

Retrigger to 5 300 600 
Q,Q 10 150 300 

15 100 200 

Externai Reset 5 250 500 
to Q, Q 10 100 200 

15 70 140 

tTHL• Transition time osc. out Q, Q 5 100 200 
tTLH 10 50 100 

15 40 80 

tw Input puise + Trigger, 5 200 400 
width: -Trigger 10 80 160 

15 50 100 

Reset 5 100 200 
10 50 1 DO 
15 30 60 

Retr1gger 5 300 600 
10 115 230 
15 75 150 

t,., t, Input rIse and fall time 5 
Ali inputs 10 Unlim1ted 

15 

Q or Q deviation from 500/o 5 ±0.5 ±1 
Duty factor 10 ±0.5 ±1 

15 ±0.1 ±0.5 

APPLICATIDN INFDRMATIDN 

1 - Circuit deacription 

Astable operation is enabled by a high levei on the ASTA8LE input. The period of the square wave at the Q 

and Q Outputs in this mode of operation is a function of the externai 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 OSCILLA TOR output period will be half of the Q terminal output In the as ta
ble mode .. Howe-ver, a 500/o duty cycle is not guaranteed at this output. ln the monostable mode, positive
edge triggering is accomplished by application of a leading-edge puise to the + TRIGER input and a low levei 
to the -TRIGGER input. For negative-edge triggering, a trailing-edge puise is applied to the - TRIGGER and 
a high levei is applied J;o the + TRIGGER. Input pulses may be of any durat1on relative to the output puise. 
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MMC4047 

The multivibrator can be retnggered Con the leading edge onlyl by applying a common puise to both the RE
TRIGGER and + TRIGGER inputs. ln this mode the output puise remains high as long as the input puise pe
riod is shorter than the period determined by the RC components. An externai countdown option can be 
implemented by coupling „Q" to an externai „N" counter and resetting the counter with the trigger puise. 
The 
counter output puise is teci- back to the AsfABLE input and has a duration equal to N times the period of 
the multivibrator. A high level on the EXTERNAL RESET input assures no output puise during an .DN" 
power condition. This input can alsa be activated to terminte the output puise at any time. ln the monosta
ble mode, high-level or power-on reset puise, must be applied to the EXTERNAL RESET whenever V00 is 
applied. 

a - Aet;abl• Mode 

The following anlysis presents worst-case variations from unit-to-unit as a function of transfer-voltage 
CVmJ shift 1330/o-670/o V00J for free-running lastablel operation. 

Astable mode waveforms 

PIN~ 

PIN 1 O tA/2 . tA/2 

tA 

VrR 
t1 =-RCln ----

Voo+ VTR 

V□□- VrR 
t2=-RCln ----

2V□□ -Vrn 

tA = 2(t ·1 + t21 = -2RC ln 

Typ: VrR= 0.5 Voo tA = 4.40 RC 
Min: VrR= 0.33 V00 tA = 4.62 RC 
Max: VrR = 0.67 V00 tA = 4.62 RC 

IVoo - Vrw12V o□ - Vrw 

thus if tA = 4.40 RC is used, the maximum variation will be 1+5.IJO/o, - O.CJD/ol ln addition to variations from 
unit-to-unit, the astable period may vary as a function of frequency with respect to Voo and temperature. 

3 - Mono■t:■ble Mode 

The following analysis presents worst-case variations from unit-to-unit as a function of transfer-voltage 
CVrw shift 1330/o-670/o Voal for one-shot lmonostablel operation. 

Monostable waveforms 

r, r, VrR 
PIN 8 __J L____J L-- t1 = - RC ln ---

Voo + Voo 

r.:7 .~I r.71 .~ I V□□ -VTR 
PIN 13_jt1 ~ t1 ~ t2 = - RC ln ----

2V00 - VrR 

tM = lt 1 + t21 = - RC ln 
IVrR) (Voo- Vrw 

12V00 - Vrw12Vool 

where tM = monostable mode puise width. Values for tM are as follows: 
Typ: VrR = 0.5 Voo tM = 2.48 RC 
Min: VrR= 0.33 Voo tM= 2.71 RC 
Max: VrR = 0.67 V00 tM = 2.48 RC 
Thus if tM = 2.48 RC is used, the maximum variation will be 1+9.30/o - 0.CJD/ol 

Note: ln the astable mode the first positive half cycle has a duration of T 11,1; succeding duratlons are tA/2. 
1n addition to variations from unit-to-unit, the monostable puise width may vary as a function of frequency 
with respect to V00 and temperature. 

4 - Aet:rlgger mode 

The MMC 4047 can be used in the retrigger mode to extend the output-puise duration, or to compare the 
frequency of an input signal with that of the internai oscillator. ln the retrigger mode the input puise is ap
plied to terminals 8 and 12, and the output is taken from terminal 1 O or 11. As shown in Fig. A normal mo
nostable action is obtained when one retrigger puise is applied. For two input pulses, tRE = t 11+ t 1 + 2t2• 
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MMC4047 

For more than two pulses, tREIQ OUTPUTJ terminates at some variaole time t 0 after the termination of 
the last retrigger puise. t 0 îs variable because tREIQ OUTPUTJ terminates after the second positive edge 
of the oscillator output appears at flip-flop 4 lsee logic diagraml. 

Fig. A' Retrigger-mode waveforms 

+ TRIGGER JL_ 
RETRIGGER 

JUL n n n.._ _____ _ 
_J u u I:-----

PIN 8,12 _FiM... 
OSCILLATOR 

OUTPUT PIN 13 

Q OUTPUT PIN 1 O J-;;L_ J tRE L 
to 

15-Ext:ern■I Caunt:er Opt.lan 

Time tM can be extended by any amount with the use of externai countinQ circuitry. Advantages include di
gitally controlled puise duration small timing capacitors for long time per1ods and extremely fast recovery 
time. 
A typical implementation îs shown în Fig. 8. The puise duration at the output is 

text= IN-1 ltA + ltM + t A/2I 
where text= puise duration of the circuitry, and N îs the number of counts used. 

B-Pawer Can•umpt:lan 

ln the standby mode IMonostable or Astablel, power dissipation will be a function of leakage current in the 
circuit, as shown in the static electrica! characteristics. For dynamic operation, the power needed to 
charge the externai timing capacitor C îs given by the following formula: 
Astable Mode: P = 2CV2f. !Output at Pin 1 31 

P = 4CV2f. !Output at Pin 1 O and 11 I . 
Monostable Mode: P = I1 /TI 12.9 CV2J IDuty Cyclel. !Output at Pin 1 O and 111 The circuit îs designed so that 
mast of the total power îs consumed în the externai components. ln 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 lwithin the limitations discussed abovel. 

7 - Tlmlng-campanent: llmltet:lan• 

The capacitor used în the circuit should be non-polarized and have low leakage 0.e. the parallel resistance 
of the capacitor should be an orrler of magnitude greater than the externai resistor usedl. Trere îs no up
per or lower limit for either R or C value to maintain oscillation. However, in consideration ot accuracy. C 
must be much larger than the inherent stray capacitance în the system lunless this capacitance can be 
measured and taken into accountl. R must be much larger than the CMOS "DN" resistance în series with 
it, which typically îs hundreds of ohms. ln 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 !! 100 pF, up to any practicai value, for astable modes: 
C 2 1 OOO pF, up to any pr.actical value, for monostable modes. 1 Ok ~ R , 1 M. 

Fig. B' lmplementation of externai counter option 

40478 

Q a. ""47B 

INPUT .J""L 
FU.SE ------------
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MUL TIFUNCTION EXPANDABLE 
B-INPUT GATE 

GENERAL DESCRIPTION FEATURES 

• Three-state output 

MMC404S 

The MMC 4048 !intermediate or extended tempe
rature rangel are monolithic integrated circuit, avai
lable in 16-lead dual in-line plastic or ceramic pac
kage. The MMC 4018 is an 8-input gate having faur 
control inputs. Three binary control inputs · Ka, Kb, 
and Kc · provide the implementation of eight diffe
rent logic functions. These functions are OR, NOR. 
ANO, NANO, OR/ANO, OR/NANO, ANO/OR and 
ANO/NOR. A fourth control input' Kd' provides the 
user with a 3-state output. When control input Kd is 
h1gh 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. ln 
addit1on 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 Vss· 

• Many logic functions available in one package. 

ABSOLUTE MAXIMUM RATINGS 

Voo* Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power diss1pation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 

Tstg 

temperature : G and H types 
E and F types 

Storage temperature 

* Ali voltage values are referrPd to Vss pin voltage 

RECOMMENDED OPERATING CONDITIONS 

Vo□* Supply voltage: G and H types 
E and F types 

V, lmput voltage 
TA Operating 

temperature : G and H types 
E and F types 

CONNECTION DIAGRAM 

J (OUTPUT) 

Kd 

~{l 
Kb 

Vss 

90 

Voo 
EXPANJ 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40 to 
-65 to 

3 to 
3 to 
O to 

-55 to 
-40 to 

20 
18 

V00+0.5 
t1 □ 
200 

100 

125 
85 

150 

18 
15 

Voo 

125 
85 

V 
V 
V 

mA 
mW 

mW 

C 
C 
C 

V 
V 
V 



MMC4D4B 

STATIC ELECTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONOITIONS VALUES 

PARAMETER V1 Va I Io I Voo ltow 25°C ~IGH UNI IVI IVI !µAl IVI min. max. min. typ max. min. max. 
T 

IL Quiescent G,H O/ 5 5 0.25 0.01 0.25 7.5 
current types 0/10 10 0.5 0.□1 0.5 15 

0/15 15 1 0.01 1 30 
0/20 20 5 0.02 5 150 

µA 
E. F O/ 5 5 1 0.01 1 7.5 

types 0/10 10 2 0.01 2 15 
0/15 15 4 0.01 4 30 

VoH Output high O/ 5 <1 5 4.95 4.95 4.95 
voltage 0/10 < 1 10 9.95 9.95 9.95 V 

0/15 <1 15 14.95 14.95 14.95 

Val Output low 5 /O <1 5 0.05 0.05 0.05 
voltage 10/0 < 1 10 0.05 0.05 0.05 V 

15/0 < 1 15 0.05 0.05 0.05 

V1H Input high 0.5/4.!5 <1 5 3.5 3.5 3.5 
voltage 1 /9 <1 10 7 7 7 V 

1.5/13.5 <1 15 11 11 11 

V1L -Input low 4.5/0.5 <1 5 1.5 1.5 1.5 
voltage 9/1 <1 10 3 3 3 V 

13.5/1.5 <1 15 4 4 4 

IOH Output G, H O/ 5 2.5 5 -2 -1.6 -3.2 -1.15 
drive types O/ 5 4.6 5 -0.64 -0.51 -1 >-0.36 
current 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

E, F O/ 5 2.5 5 -1.53 -1.36 -3.2 -1.1 
types O/ 5 4.6 5 -0.5:2 -0.44 -1 >-0.3E 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output G,H O/ 5 0.4 5 0.64 0.51 1 0.36 
sink types 0/10 0.5 10 1.6 1.3 2.6 0.9 
current 0/15, 1.5 15 4.2 3.4 6.8 2.4 

mA 
E, F O/ 5 0.4 5 0.52 0.44 1 0.36 

types 0/10 0.5 10 1.3 1.1 2.6 0.9 
0/15 1.5 15 3.6 3.0 6.8 2.4 

l1Ho l1L -Input · G, H 0/18 18 ±0.1 ±10-~ ±0.1 ±1 
leakage types Any 

µA current input E, F 0/15 15 ±0.3 ±10-~ ±0.3 ±1 
types 

loH 3-state G, H 0/18 0/18 18 ±0.4 ±10 4 ±0.4 ±12 
output types 

E, F 0/15 
types 

0/15 15 

µA 
±1.0 ±10 4 ±1.0 ±7.5 
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TEST CONDITIONS 

PARAMETER v, Va Io Voo 
IVJ IVJ lµAl IVJ 

c, -Input 
capacitance Anyinput 

* T LDW = -55° C for G, H devices; -40"C for E, F devices. 
* THIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" ~nd "O" level îs: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

ltow 
min. max. 

DVNAMIC &LECTAICAL CHAAACTEAIBTICB 

MMC404B 

VALUES 

25°c T'°HGH UNIT 
min. typ max. min. max. 

5 7.5 pF 

IT A= 25°C, C.l. = 50 pF, & = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
input rise and teii time = 2u nsl 

TEST CONDITIONS 
PARAMETER 

tPHL, Propagation delay time 
tpLH lnputs to output and 

Kato Output 

Kb to Output 

Kc to Output 

Expand Input to Outout 

tPHz, tpLZ, 3-state propagation delay time 
tpZH, tpzL Kd to Output AL= 1 k 

tTHL• Trensition time 
trLH 

3-state output capacitance 

FUNCTIDN TAUTH TABLE 

OUTPUT· BOOLEAN EXPRESION FUNCTION 

NOR J=A+B+C+D+E+F+G+H 
OR J=A+B+C+D+E+F+G+H 
OR/ANO J = IA + B + C + Dl • IE + F + G + HJ 
OR/NANO J = IA + B + C + Dl • IE + F + G + Hl 
ANO J = ABCDEFGH 
NANO J = ABCDEFGH 
ANO/NOR J = ABC□ + EFGH 
ANO/OR J = ABC□ + EFGH 

Kd = 1 Normal lnverter Action 
Kd = O High lmpedance Output 

EXPAND Input = o 

91 

Voo IVJ 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

Ka 

o 
o 
o 
o 
1 
1 
1 
1 

VALUES 
UNIT 

min. typ. max. 

300 600 
150 300 ns 
120 240 

225 450 
85 170 ns 
55 110 

-
140 280 
50 100 ns 
40 80 

190 380 
90 180 ns 
65 130 

80 160 
35 75 ns 
25 50 

100 200 
50 100 ns 
40 80 

5 10 pF 

Kb Kc UNUSEDINPUT 

o o Vss 
o 1 Vss 
1 o Vss 
1 1 Vss 
o o Voo 
o 1 Voo 
1 o Voo 
1 1 Voo 



MMC4D4B 

BASIC LDCIIC CDNFICIUAATIDNB 

A 

IK 
A 

fK tR 1;g-
EXP EXP EXP EXP ', 

At-1)/()R ANCYNIR 
A A ~ B e==D C o o o 

E E 

i F 

~ ~ H 

LOGIC DIAGRAM 
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MMC404B 

APPLICATIDNS 

12-input DR\~NO gate 

A 

13 B 
4002 

( 

Vss 

J [A + 8 + C + □HE+ F + G + HJIX1 + X2 + X3 -! X4l 

'i6 - IN>UT NOR GATE 

OR FUNCTKJN 

J(OUTPUT) 

Vss Voo 
14 A1 H2 

13 81 G2 
12 (1 F2 

11 D1 E2 

10 Ka Vss 

9 K Voo 

Vss Vss 

J = A1 + 81 + C1 + 01 + E1 + F1 + G1 + A2 + 82 + C2 + 02 + E2 + F2 + G2 ! H2 
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MMC4049 MMC4050 

HEX BUFFER/CDNVERTERS: 
MMC 4049-INVERTING TVPE 
MMC 4050-NDN-INVERTING TVPE 

GENERAL DESCRIPTIDN FEATURES 

• High sink current for driving 2TTL loads 
• High-to-low levei logic conversion 

The MMC 4049 and the MMC 4050 are monollth1c 
1ntegrated cIrcuIts processed in standard Ali]ate 
CMOS technology. The MMC 4049 and the MMC 
4050 are InvertIng and non-inverting hex-buffers, 
respect1vely, and feature logic-levei conversion usIng 
only one supply voltage [V00J. The input-signal h1gh le
vei IVIHI can exceed the V00 supply voltage when 
these devices are used for logic levei conversions. 
These dev1ces are intended for use as CMOS to 
DTL/TTL converters and can drive directly two 
DTL/TTL loads IV00 = 5V, V□L ~0.4V, and I0?3.2mAJ. 

• High sink and source current capability 

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 -0.5 to V00+0.5 V 
11 DC input current lany one input) ±10 mA 
ptot Total power d1ssipat1on !per packagel 200 mW 

Diss1pat1on per output transistor 
for TA cc- full package-temperature range 100 mW 

TA Operating 
temperature : G and H types -55 to 125 cc 

E and F types -40 to 85 cc 
Tsty Storage temperature -65 to 150 cc 

• AII voltage values are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNS 

V□□* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, lmput voltage O to Voo V 

TA Operating 
temperature : G and H types -55 to 125 cc 

E and F types -40 to 85 cc 

CDNNECTIDN DIAGRAMS 

MMC4049 MMC4050 

3 F 

NC 

K= E 
E Io:( 11 
J= o ( 

o o 
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STATIC &LBCTRICAL CHARACTERISTICB 
lover recommended operating conditionsl 

TEST CONOITIONS 

PARAM ETER V1 Va Voo l'tow 
M (VJ IVI min. max. 

IL Quiescent G,H O/ 5 5 1 
current types 0/10 10 2 

0/15 15 4 
0/20 20 20 

E, F O/ 5 5 4 
types 0/10 10 8 

0/15 15 16 

VaH Output high O/ 5 5 4.95 
voltage 0/10 10 9.95 

0/15 15 14.95 

VOL -Output low 5 /O 5 0.05 
voltage 10/0 10 0.05 

15/0 15 0.05 

V1H Input high voltage 140491 0.5 5 4 
1 10 8 
2 15 12 

V1H Input high voltage !4050J 4.5 5 3.5 
9 10 7 

13.5 15 11 

V1L Input low voltage 140491 4.5 5 1 
9 10 2 

13 15 3 

V1L Input low voltage 140501 0.5 5 1.5 
1 10 3 
1.5 15 4 

loH Output drive G,H O/ 5 2.5 5 1.6 
current types O/ 5 4.6 5 0.64 

0/10 9.5 10 1.6 
0/15 13.5 15 4.7 

E, F O/ 5 2.5 5 1.5 
types O/ 5 4.6 5 0.61 

0/10 9.5 10 1.5 
0/15 13.5 15 4.5 

loL Output sink G,H O/ 5 0.4 5 3.75 
current types 0/10 0.5 10 10 

0/15 1.5 15 30 

E, F O/ 5 0.4 5 3.6 
types 0/10 0.5 10 9.6 

0/15 1.5 15 28 

lu+liL Input leakage G,H 0/18 18 ±0.1 
current types 

E, F 0/15 15 ±0.3 
types 

c, Input 4049 Any input 
capacitance 4050 

• T LOW = -55°C for G, H device: -40°C for E, F device 
• T HIGH = + 125" C for G, H device: +85" C for E, F device 

The noise margin !only MMC 4050 typel for both .1" and .o• level is: 

•• 

MMC404B MMC40150 

VAL!,.JES 

25"C "J1i1GH 
min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 

0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 
14.95 14.95 

0.05 0.05 
0.05 0.05 
0.05 0.05 

4 4 
8 .8 

12 12 

3.5 3.5 
7 7 

11 11 

1 1 
2 2 
3 3 

1.5 1.5 
3 3 
4 4 

-1.25 -6.4 -0.9 
-0.51 -1.6 -0.36 
-1.30 -3.6 -0.9 
-3.75 -12 -2.6 

-1.25 -6.4 -1 
-0.51 -1.6 -0.42 
-1.25 -3.6 -1 
-3.75 -12 -3 

3.2 6.4 2.2 
8 16 5.6 

24 48 17 

3.2 6.4 2.6 
8 16 6.6 

24 48 19 

±10"5 ±0.1 ±1 

±10-s ±0.3 ±1 

15 22.5 
5 7.5 

1 V min. with V00 = 5V 
2V min. with V00 = 10V 

2.5V min. with Voo = 15V 

UNIT 

µ.A 

V 

V 

V 

V 

V 

V 

mA 

µ.A 

pF 



MMC 4049 MMC4015D 

DVNAMIC ELECTAICAL CHAAACTEAIBTICB 

IT A= 25c C, CL = 50 pF, AL,= 200 kohm, typical temperature coefficient for all V□o va lues is 0.30/o/°C, all input 
rise and fall times = 20 nsl. 

PARAMETER 
TEST CONDITIONS VALUES 

UNIT 
WVI VnnCVI min. typ. max. 

t PLH Propagation delay time (40491 5 5 60 120 
10 10 32 65 ns 
10 5" 45 90 
15 15 25 50 
15 5 45 90 

t PLH Propagation delay time (405□1 5 5 70 140 
10 10 40 80 ns 
10 5 45 90 
15 15 30 60 
15 5 40 80 

t PHL Propagation delay time (40491 5 5 32 65 
10 10 20 40 ns 
10 5 15 30 
15 15 15 30 
15 5 10 20 

t PHL Propagation delay time (405□1 5 5 55 110 
10 10 22 55 ns 
10 5 50 100 
15 15 15 30 
15 5 50 100 

t TLH Transition time 5 5 80 160 
10 10 40 80 ns 
15 15 30 60 

t THL" Transition time 5 5 30 60 
10 10 20 40 ns 
15 15 15 30 

SCHEMATIC DIAGRAMS 

MMC4049 MMC40BD 

J1_ R 
Vi 
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MMC 4051 MMC 4D52 MMC 4053 

ANALOG MUL TIPLEXERS-DEMUL TIPLEXERS: 
BINGLE B-CHANNEL 
DIFFERENTIAL 4-CHANNEL 
TRIPLE 2-CHANNEL 

GENERAL DEBCRIPTIDN 

The MMC 4051, MMC 4052 and MMC 4053 are 
monolithic integrated circuits, available in 1 6-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 DN impedance and very low DFF leakage 
current. These multiplexer circuits dissipate extre
mely low quiescent power over the tuli V□□-Vsş and 
V0p-VEE supply-voltage ranges, independent ot the 
logic state of the control signals. When a-logic „1" is 
present at the inhibit input terminal all channel are 
oft. 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 an, 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 an and connect the analog inputs to the outouts. 

ABSOLUTE MAXIMUM RATINGB 

V□□* 

V, 
I ptot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Storage temperature 

The MMC 4053 is a triple 2.-channel multiplexei- ha
ving three separate digital control inputs, A, 8, 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 „DN" resistance: 125 ohm ltyp.l over 1 5 Vp.p. 
signal-input range for V00-V EE = 15 V 

• High „DFF" resistance: channel leakage ± 100 pA 
ltyp.l Vo□-VEE = 18 V 

• Binary address decoding an chip 
• Very low quiescent power dissipation under all digi

tal control input and supply conditions: 0.2/uW 
(typ.J, V□□-Vss = V□□-VEE = 10 V 

• Matched switch characteristics: RaN = 5 ohm 
ltyp.l for Vo□-VEE = 15 V 

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

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

• AII voltage values are referred to V55 pir, voltage 

RECDMMENDED DPERATING CDNDITIDNB 

V□□* Supply voltal)e: G and H types 
E and F types 

V, Input voltage 
TA Dperating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAMB 

MMC4051 MMC4052 

CHANNELS 
IN/0.JT 

CHAtffLS 
IN/0.JT 

Y CHAtffLS~ 
IN/M p 

CCJ1MON "Y" 
OOT/IN t 

Y CHANNELS 
tl/0.JT 1 

INH 

VEE 

98 

Voo 
2}X CHANNB..S 
1 IN/OOT 

CIJMtffi "X" OJT/IN 

01 x cHAlffLS 
3J IN/0.JT 

A 

B 

3 to 
3 to 
o to 

-55 to 
-40 to 

18 
15 

Voo 

125 
85 

V 
V 
V 

MMC4053 

-l: 
M~N 

CXarCY 
INIOllTCX 

INH 

VEE 

~---~ 



MMC 4D51 MMC 4D52 MMC 4D!53 

STATIC ELECTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIONS VALUES 

PARAMETER Vis Vee Vss Voo l'tow 25°C ~IGH UNI T 
IVI NI IVI IVI min. max. min. typ. max. min. max. 

IL quiescent G,H 5 5 0.04 5 150 
device types 10 10 0.04 10 300 
current 15 20 0.04 20 600 

20 100 0.08 100 3000 

E, F 5 20 0.04 20 150 µA 
types 10 40 0.04 40 300 

15 80 0.04 80 600 

Switch 

ON-resistance G,H O:'SV1 5 880 470 1050 1200 
types ~Voo o o 10 310 180 400 580 

15 220 125 280 400 

E,F O:'SV1 5 880 470 1050 1200 n 
types ~Voo o o 10 330 180 400 520 

15 230 125 280 360 

ă ON-resistance 
lbetween 5 10 
any 2 channelsl o o 10 10 n 

15 5 

OFF lei Any channel G,H o o 18 100 ±0.1 100 1000 nA 
channel OFF types 

leakage AH channels G, H 
cun-ent OFF lcommon types o o 18 100 ±0.1 100 1000 nA 

OUT/INJ 

Any channel I:.. f-
OFF types o o 15 300 ±0.1 300 1000 nA 

AH channels E, F 
OFF Ccommon types o o 15 300 ±0.1 300 1000 nA 
OUT/INJ 

~apa- Input 5 
citance Output 4051 30 

Output 4052 -5 -5 5 18 pF 
Output 4053 9 
Feedthrough 0.2 

Cont.rol EAddr••• or lnhlblt.J 

V1L Input low voltage = Voo Vee = Vss 5 1.5 1.5 1.5 
thru RL=1Kn 10 3 3 3 V 
1Kn to V55 15 4 4 4 

V1H Input high voltage l15 >2µA 5 3.5 '3.5 3.5 
Ion aH 10 7 7 7 V 
OFF 15 11 11 11 

channelsl 
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MMC 4D!51 MMC 4D!511 MMC 4D!53 

STATIC ELECTRICAL CHARACTERISTICS 
(over recommended operating conditionsl 

TEST CONDITIONS VALUES 

PARAM ETER Vis VEE Vss Voo lţ_ow 
CVI (VI CVI CVI min. max. min. 

l1Ho l1L Input G,H V1 = 0/18 V 18 ±0.1 
leakage types 

current E, F 
types V1 = 0/15 V 15 ±0.3 

C1 Input capacitance Any address 
or inhibit 

input 

Col Determined by minimum feasible leakage measurement for automatic testing 
C{}J T Low = -55°C for G, H device; -40°C for E, F device. 

T Htgh = +125°C for G, H device; +85°C for E, F device. 

DVNAMIC ELECTRICAL CHARACTERISTICS 
IT A= 25°C, CL = 50 pF, all input square wave rise and fall time = 20 ns! 

PARAMETER 

Switch 

t :f;Propagation 
e ay time (Signal 

Input to output) 

Frequency 
r esponse 
channel „DN" (Sine 
w ave lnput)at 

Va 
20 Log-=-3d8 

V1 

Feedthrough 
all channels OFFI 

Va 
at 20 Log- = 

v, 
-40d8 

. 

TEST CONDITIONS 

VEE AL f; Vis 
CVJ (Knl CKHzl CVJ 

10 V 
200 _f7_ 

5(•] 

=Vss 1 

=Vss 1 5191 

Vss Voo 
(VI CVJ 

5 
10 
15 

10 

10 

va at common 
OUT/IN 

V0 at any channel 

VÎJat common 
O T/IN 

V O at any channel 

25°c 

typ. max. 

±1 □ -:i ±0.1 

±1 □-• ±0.3 

'5 7.5 

4053 
4052 
4051 

4053 
4052 
4051 

Frequency signal Between any 2 channels 
rosstalk at C 

Va Between Measured 
20 Log -= -40 dB 5C-I 10 sections an common 

V1 4052 only 

= Vss 1 Measured 
an any 
channel 

Between any 2 
sections 

ln pin 2 
aut pin 14 

4053 only 
ln pin 15 
aut pin 14 

s 111~ wave distor- 10 1 21'"1 5 
jion f15 = 1 KHz =Vss 10 1 3C-I 10 
,np wave 10 1 5C-I 15 

,aa 

~IGH 
UNI T 

min. max. 

±1 
p.A 

±1 

pF 

VALUES 
--T'""--, UNIT 
typ. max. 

30 30 ns 
15 60 
11 20 

30 
25 MH z 
20 

60 MH z 

8 
10 MH z 
12 

8 MH z 

3 

6 

10 MH z 

2.5 

6 

0.3 
0.2 O/o 

0.12 



MMC 4D~'I MMC 4D52 MMC 4D53 

TEST CONDITIONS 

PARAMETER RL f; V1s 
IKJ IKHzl IVJ 

Control C:addr••• or lnhlbltJ 

Propagation delay time: 
A 
C 

ddress-to signal OUT 
hannels DN or OFF 

ropagation delay time: p 
I nhibit to signal OUT 
I channel tuming ONJ 

opagation delay time: Pr 
I nhibit to signal OUT 
I channel turning OFA 

ddress or inhibit to A 
s ignal crosstalk 

o 
o 
o 

- 5 

o 
o 10 
o 

-10 

o 
o 0.3 
o 

- 10 

o 1o~i-

V□□- VEE 
[el Peak to peak voltage symetrical about ---

2 
m1 Both ends of channel. 

o - ... 
o 
o 
o 

o 
o 
o 
o 

o 

5 
10 
15 
5 

5 
10 
15 
5 

5 
10 
15 
5 

10 Vc= V□□- Vss 
(Square wavel 

FUNCTICNAL CIAGRAMS AND TRUTH TABLE& 

MMC 4D15'1 
li) OWffLS IN/OUT 

7 5 4 3 

A 

B 

LOGIC LEVB. BINAAV 10 

mMRSION 1 OF 8 

DECODER 

TH INHIBIT 

INPUT STATES 

INHIBIT C B 
8 

o o o 
Vss o o o 

o o 1 
o o 1 
o 1 o 
o 1 o 
o 1 1 
o 1 1 
1 X X 

101 

VALUES 
----,----UNIT 

typ. max. 

360 720 
160 320 ns 
120 240 
225 450 

360 720 
160 320 ns 
120 240 
200 400 -
200 450 
90 210 ns 
70 160 

130 300 

65 mV 
peak 

„DN" CHANNEUSI 
A 

o o 
1 1 
o 2 
1 3 
o 4 
1 5 
o 6 
1 7 
X NONE 



MMC4D51MMC4D52MMC4D53 

MMC4D52 
6 Voo 

X CHAl\tlEI..S IN/OUT 

LOGIC LEVEI. 

CONVERSllN 

BINARY 10 

10f4 

OECOOER 

INHIBIT 

MMC4D53 

IOOIC LEVEL 
CONVERSIJN 

SPECIAL CDNSIDERATIDNS 

1 
OY 1Y 'I'( J'( 

Y C!WlNEIS IN/ClJT 

INHIBIT 

o 
o 
1 

INHIBIT 

o 
o 
o 
o 
1 

A or 8 or C 

o 
1 
X 

8 A 

o o Ox, Oy 
o 1 1x, 1y 
1 o 2x, 2y 
1 1 3x, 3y 
X X NONE 

ax or bx or ex 
ay or by or cy 

NONE 

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 V00-Vss = 3 V, a V00-VEE of up to 13 V can be controlled: for V00-VEE levei differences above 
13 V. a V00-Vss of at least 4.5V is requiredl. For example, if V00 = + 5V, Vss = O, and VEE = -13.5V, ana
log s1gnals from -13.5V to + 4.5V can be controlled by digital inputs of O to 4.5V. ln certain applications, 
the externai load-resistor current may include both V00 and signal-line components. To avoid drawing V00 
current when switch current flows into the transmission gate inputs, the voltage drop across the bidirec
t1onal switch must not exceed 0.8 volt. No V00 current will flow through RL 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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MMC4D6D 

1 4-STAGE RIPPLE-CARRV BINARV CDUNTER/ 
DIVIDEA AND DSCILLATDR 

GENERAL DESCRIPTIDN 

The MMC 4060 is a monolithic i.c. processed in 
standard Al-gate CMOS technology. This device 
consists of an oscillator section and 14 ripple-carry 
binary counter stages. The oscillator configuration 
allows design of either RC or crystal oscillator cir
cuits. AII 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 01 land 0ol A 
high levei 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. AII inputs and outputs are 
fully buffered. 

ABSOLUTE MAXIMUM RATINGS 

V□□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
Ptat Total power dissipation (per packagel 

Oissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• Medium-speed operation 
• Fully static operation 
• Buffered inputs and outputs 
• Common reset 

-0.5 to 20 
-0.5 to 18 
-0.5 to V□o+0.5 

±10 
200 

100 

-55 to 125 
-40 to 85 
-65 to 150 

RECDMMENDED DPERATING CDNDITIDNS 

V□□• Supply voltage: G and H types 3 to 18 
E and F types 3 to 15 

V, Input voltage O to V□□ 
TA Operating 

temperature : G and H types -55 to 125 
E and F types -40 to 85 

CDNNECTIDN DIAGRAM 

Q12 1 'ID 
Q13 2 Q1) 

Q14 3 Q8 

(16 (19 

(15 RESET 

Q7 ,1 

(14 ~ 
VSS ~o 
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V 
V 

mA 
mW 

mW 

oe 
oe 
oe 

V 
V 
V 

oe 
oe 



BTATIC ELECTAICAL CHARACTEAISTICS 

Cover recommended operating conditionsl 

TEST CONOITIONS 

PARAM ETER v, Vo I lol Voo 1'tow 
CV! CV) CµAl CV! min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Val Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H !nput high I o.514.5 < 1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

VM. Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -064 

-current 0/10 9.5 10 -1.6 
0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Dutput G,H O/ 5 0.4 5 Q.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3. 

0/15 1.5 15 3.6 

lu+ l,L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input, 

• T LOW = -55°C for G: H dev1ces; :....40"C for E, F devices. 
• THIGH·= +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

104 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±01 

±03 

MMC4D&D 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
004 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 005 
0.05 0.05 V 
0.05 005 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
:-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -09 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±01 ±1 

µA 
±1 □-5 ±0.3 ±1 

5 7.5 pF 



MMC40B0 

DVNAMIC ELECTRICAL CHAAACTEAIBTICB 

[TA = 25°C, C.l. = 50 pF, R_i. = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
input rise and tall time = 2U ns) 

PARAM ETER 

lnput:-pul■• aper■t:lan 

LHo tp 
t PHL 

t 
t 

t 
t 

PLH• 
PHL 

TLHo 
THL 

t w 

t ,.. t1 

max 

Propagation delay time 

I0to Q4 Outl 

Propagation delay time 

(Qn to Gn+1I 

Transition time 

Input puise width 

Input rise and fall time 

Maximum clock input 

frequency 

R-•t: aper■t:lan 

t PLH Propagation delay time 

t w Reset puise width 

RC apeir■t:lan 

Variation of frequency 

IUnit-to-Unitl 

Variation of frequency with 
voltage ISame Unit) 

R,max 

TEST CONOITIONS 

I VooM 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

f= 100kHz 10 

15 
5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

C, = 200 pF 5 

Rs= 560 kn 10 

R,= 50 kO 15 

i::, = 200 pF 5V to 10 V 

Rs= 560 kn 
R,= 50 kO 10 V to 15 V 

C,=10µ.F 5 

= 50 µ.F 10 

= 10 µ.F 15 

1D5 

VALUES 

Min. I Typ. I Max. 

370 740 

150 300 

100 200 

100 200 

50 100 

40 80 

100 200 

50 100 

40 80 

50 100 

20 40 

15 30 

Unlimited 

3.5 7 

8 16 

12 24 

180 360 

80 160 

50 100 

60 120 

..ao 60 

20 40 

18 21.5 25 

20 23 26 

21.1 ·24 27 

- - 2 

- - 1 

- - 20 

- - 20 

- - 10 

UNIT 

ns 

ns 

ns 

ns 

µ.S 

MHz 

ns 

ns 

kHz 

Mn 



MMC4D&D 

TEST CONOITIONS VALUES 
PARAMETER UNI T 

V00CVJ Min. Typ. Max. 

Rx= 500 kn 5 - - 1000 

C x max = 300 k!l 10 - - 50 µF 

= 300 kn 15 - - 50 

M ax1mum Oscillator Frecquencyi} Rx = 5 kn 10 530 650 810 
kHz 

Cx = 15 pF 15 690 800 940 

* RC oscillator applications are nat recommended at supply voltages below 7 V for Rx = 50 k!l 

LOGIC DIAGRAM 

• R • HliH IXJ11NATES I l&lS Ali ST.IG51 
•col.JfilR ADIIANCES CH BINARI' COUNT-

ON EACH NEGATIVE -001~ TRANSITION OF 
•IIAND 9101 

Detail of tipica! flip-flop stage 
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MMC4D66 

BUAD BILATERAL SWITCH 
FOR TRANSMISSION OR MUL TIPLEXING 
OF ANALOG OR DIGITAL SIGNAL& 
GENERAL DESCRIPTIDN 

The MMC 4066 IE, F - intermediate temperature 
range and G, H - extended temperature rangel 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. lt is pin-for-pin compatible with MMC 
4016, but exhibits a much lower DN resistance. ln 
addition, the DN resistance in relatively constant 
over the full input-signal range. The MMC 4066 con
sists of faur independent bilateral switches. A single 
control signal is required per switch. Both the p and n 
device in a given switch are biased DN or DFF simul
taneously by the control signal. 
As shown in schematic diagram, the well of the 
n-channel device an each switch is either tied to the 
input when the switch is DN or to Vss when the 
switch is DFF. This configuration eliminates the va
riation of the switch-transistor threshold voltage with 
input signal, and thus keeps the DN 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 DN impedance over the input
signal range. 

ABSOLUTE MAXIMUM RATINGS 

V□□• Supply voltage: G and H types 
E and F types 

Input voltage 
DG input current lany one 1nputl 
Total power d1ss1pation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Dperating 
temperature : G and H types 

E and F types 
Storage temperature 

FEATURES 

• 15 V digital or ± 7. 5 V peak-to-peak switching 
• 80 n typical DN resistance for 15 V operation 
• Switch DN resistance matched to within 5 n over 

15 V signal-input range 
• High on/off output-voltage ratio: 65 dB typ. at f, 5 = 

10 kHz, RL = 10 k!l 
• High degree of linearity: < 0.50/o distortion typ at f,5 = 

kHz, V,5 = 5 Vp-p, Vo □-Vss 2:: 10 V, RL = 1 O kfl 
• Extremely low off switch leakage resulting in very 

low offset current and high effective DFF resis
tance: 10 pA typ.at V□o-Vss= 10 V, TA= 25°C 

• Extremely high control input impedance !control 
circuit solated from signal circuit): 1012 li typ. 

• Low crosstalk between switches: -50 dB typ. at f,5 = 
0.9 MHZ, RL = 1 k 

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

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 cc 
-40 to 85 oe 
-65 to 150 oe 

• AH voltage values are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 ~ V, Input voltage O to Voo 

TA Dperating 
temperature : G and H types -55 to 125 cc 

E and F types -40 to 85 cc 

FUNCTIDNAL DIAGRAM 

SIGNAL eN/ OUT t 14 \\xi 
A OUT/IN 2 13 CliffROL A 

SIGNAL {OIJT/IN 3 12 C!lfTROL D 

B IN/OUT 4 11 IN/OUT )SIGrL 
COOTROL B 5 10 OUT/IN 
CONTROL C 6 9 OUT/IN 

}5l'r"L 
Vss 7 8 lN/OUT 

1D7 



MMC40BB 

ELECTRICAL CHARACTERIBTICB 

CT A = 25°C, typical temperature coefficient for all V00 values îs 0,30/o /°CI 

TEST CONDITIDNS VALUES 

PARAM ETER V1 Voo TL□w• 25°c THIGH• 
CV) CV) UNI 

min. max. min. typ. max. min. max. 
T 

IL Q.Jiescent O/ 5 5 0.25 0.01 0.25 7.5 
device G,H 0/10 10 0.5 0.01 0.5 15 current 
CAII switches types 

0/15 15 1 0.01 1 30 
ON or all 
switches 0/20 20 5 0.02 5 150 

µA OFFI 
E,F O/ 5 5 1 0.01 1 7.5 

types 
0/10 10 2 001 2 15 

0/15 15 4 0.01 4 30 

Blgn■I Input• tv;5 l and Outputs IV05J 

RaN On resistance Vc= VDD 5 800 470 1050 1300 
G,H RL = 1 O kn return 10 310 180 400 550 
types 

V□□-Vss 15 200 125 240 320 
:- to n 

E, F 2 5 850 470 1050 1200 

types V;5 = Vss to V00 10 330 180 400 500 
15 210 125 240 300 

.loN Resistance Between RL = 10kn. Vc = Voo 5 15 
Any 2 switches, 

10 10 n ~RON 
15 5 

TDH Total Harmonic Vc=V0o=5V, Vss=-5V, 
Distorsion V,5 lp-pl=5V 

!Sine wave centered in ov) 04 O/o 
RL=10kn 
f;5 = 1 kHz sine wave 

-3d8 Cutoff Frequency Vc=V00=5V, Vss=-5V, 
!switch ani V;5 lp-pl=5V 40 MHz (Sine wave centered on OV) 

RL = 1 kfi 

-50d8 Fecttrrugh Vc=Voo=5V, V;5 lp-pl=5V 
Frequency !switch off) !Sine wave centered on OVJ 1 MHz 

RL= 1 kn 

-50d8 Crosstalk Frequency VclAI = V00 = +5V 
VclBI = Vss = -5V 8 MHz V;5IAI = 5Vp-p, 500 source 
RL = 1 kn 

tpd Propagation delay RL = 200 kn 5 20 40 
!Signal Input to Vc=Voo, Vss = GND, 10 10 20 Signal output) CL=50 pF, V;5 = 10V ns 

(Square wave ce,tred on 5VJ 
tr, = tr= 20 ns 15 7 15 

C;s Input capacitance V00=+5V 8 
Cos Output capacitance Vc=Vss=-5V 8 pF 

CIOS Feedthrough 0.5 

108 



TEST CONDITIONS 

PARAMETER Voo 
IVI 

lnput/OJtput G,H Vc=OV 
Leakage current types V;5= 18V; V05= OV 18 
switch OFF V;5 = OV: V05= 18V 

E.F Vc=OV 
types V,5= 15V: V05= OV 15 

V;5 = OV: V05= 15V 

Cant.ral !Vei 

V1LC Control input Low ll;sl < 10 µA 5 
voltage V;s = Vss, Vos = Voo 

10 and 
V;5 = VoD V05 = Vss 15 

VIHC Control input High 5 
voltage 

10 

15 

111+ l1L Input G,H V,s:5 Voo leakage 
Voo - V~s = 18 V 

18 
current types 

E,F Voo-V55 = 15 V 15 
types Vcc:5 Voo - Vss 

Crosstalk !control input to Vc = 10 V ISq. wavel 
signal output) tr, t1 = 20 ns 10 

RL = 10 kO 

Turn-On propagat ion delay v,N= VoD t,.. 5 
t1 = 20 ns: 10 
CL = 50 pF, 
RL = 1 kO 15 

Control input V;6 =VoD Vss=GND 
Repetition rate RL = 1 kn to gnd 5 

CL = 50 pf 
Vc = 10 V ISquare 
wave centered on 5 VJ 10 
t,.. t1 = 20 ns 
V05 = 1/2 V06 O 15 
1 KHZ 

c, Input capacitance Any input 

• Tu::,1,v = -55°C for G, H devices: -4□°C for E, F devices. 
• T HGH =.: +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

25 V min. with V00 = 15 V 

MMC40BB 

VALUES 

„LDW 25°c T"HIGH UNI T 

min. max. min. typ max. min. max. 

±0.1 ±10-3 ±0.1 ±1 

µA 

±0.3 ±10-3 ±0.3 ±1 

1 1 1 

2 2 2 V 

2 2 2 

3.5 3.5 3.5 

7 7 7 V 

11 11 11 

±01 ±10-s ±01 ±1 
µA 

±0.3 ±10-5 ±0.3 ±1 

50 mW 

35 70 

20 40 ns 

15 30 

6 

9 MHz 

9.5 

5 7.5 pF 



SCHEMATIC DIAGRAM 
1 of 4 identica! switches and its associated control 
c1rcu1try 

NORMAL CFERATION 
CONTROL LINE BIASING 
SWllt:H CJ-.l-Vc „ 1 "="oo 
SWITCH OFF-Vc „o "=Vss 

CONTROL SWITCH v, 

LEVEL RAta 

v'Y:,~V1$!; Voo 

TVPICAL APPLICAT:DNB 
Bidirectional signal transmission via digital control logic 

INPUT 

Voo= sv 

MMC 
4054 

7 _5v 

Usv 

t.NALOG INP\JTS (!SV) 

MMC 
4066 

MMC4066 

Vo□"' SV 

DIGITAL 
CONTROL 
INP\JTS -------------Vss;-SV 

ANALOG OUTPUTS (!SV l 
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MMC 4067 MMC4D97 

ANALOG MUL TIPLEXERS/DEMUL TIPLEXERS: 
MMC 4067: SINGLE 1 6-CHANNEL 
MMC 4097: DIFFERENTIAL B-CHANNEL 
GENERAL DESCRIPTION 

The MMC 4067, MMC 4097 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 DN impedance, low DFF leakage current, 
and internai address decoding. ln addition, the DN re
sistance is relatively constant over the tuli input-sig
nal range. 
The MMC 4067 is a 16-channel multiplexer with 
faur binary control inputs A, B, C. O, and an inhibit in
put, arranged so that any combination of the inputs 
selects one switch. 

ABSOLUTE MAXIMUM RATINGS 

V□□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current Cany one input) 
~tot Total power dissipation [per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Dperating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

The MMC 4097 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 oft. 

FEATURES 

• Low on resistance: 125n Ctyp.l over 1 5 V p-p sig
nal-input range for V0 5Vs5 = 15 V 

• High oft resistance: channel leakage of+ /-1 O pA Ctyp.l 
for V0 5V55 = 15 V 

• Matched switch characteristics: ~ R0 n = 50 (typl. 
for V015V55 = 15 V 

• Very low quiescent power dissipation under all digi
tal-control input and supply conditions: 0.2. µW 
[typ.l tor V□tJVss c= 10 V 

• Binary address decod,ng on chip 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 ţo 150 oe 

RECOMMENDED DPERATING CONDITIDNS 

V□□• Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage O to Voo V 
TA Dperating 

temperature : G and H types -55 to 125 oe 
E and F types -40 to 85 oe• 

CONNECTION DIAGRAM 

MMC4D67 MMC4D97 
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STATIC ELECTAICAL CHAAACTEAISTICS 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER Vis VEE Vss Voo TLCJWleJ 
NI IV,J IVI IVI min. max. 

L . Quiescent G and H 5 5 
device types 10 10 
current 15 20 

20 100 

E and F 5 20 
types 10 40 

15 80 

Switch 

DN Resistance G and H fr::;Vţ; o o 5 800 
types Voo 10 310 

15 200 

E and F fr::;Vţ; o o 5 850 
types Voo 10 330 

15 210 

'10N Resistance 5 
IBetween any 2 o o 10 
channelsl 15 

OFF(eJAny 
leak· channel G and H 
age OFF types o o 18 100 
cur 

AII channels G and H 
rent OFF types o o 18 100 

lcommon 
OUT/INI 

Any 
channel E and F 
OFF types o o 15 300 

AII channels E and F 
OFF types o o 15 300 
lcommon 
OUT/INl 

C Input 

Capacitance Output 4067 
Dutput 4097 
Feedthrouah -5 5 . 

Cancral CAddre•• ar lnhlblcJ 

V1L Input low voltage =Voo VEff=Vss 5 1.5 
thru RL = 1K 10 3 .. 1 kn to V88 15 4 

V1~· Input high voltage 115'2µ.A 5 3.5 
Ion all OFF 10 7 
channelsl 15 11 

lu+ ~L Input G and H Vi=0/18 18 ±01 
leakage •types 
curent 

E and F Vi=0/15 15 ±0.3 
types 

111 

MMC 40&7 MMC 4097 

VALUES -
25°c THIG~•J 

UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 µ.A 
008 100 3000 

004 20 150 
0.04 40 300 
0.04 80 600 

470 1050 1300 
180 400 580 
125 240 320 n 
470 1050 1200 
180 400 520 
125 240 300 

10 
10 n 
5 

f+-1-0.' 100 1000 nA 

ft-/-0' 100 1000 nA 

+/-0 300 1000 nA 

+/-0' 300 1000 nA 

5 

55 
35 pF 
0.2 

1.5 1.5 
3 3 
4 4 

3.5 3.5 V 
7 7 

11 11 

±10-3 ±0.1 ±1 µ.A 

±10-3 ±0.3 ±1 µ.A 



MMC 4067 MMC 4097 

TEST CONDITIONS VALUES 

PARAM ETER v, Vo I lol Voo Ttow 25°c 
IVJ IVJ lµAl IVJ min. max. min. typ max. 

CI Input capacitance Any address or inhibit input 5 7.5 

[eJ Determined by minimum feasible leakage measurement for automatic testing * TLow=-55°C for G and H types; -40°C for E and F types 
T high =+125°C for G and H types; +85°C for E and F types 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT amb = 25° C, CL = 50 pF, all input square wave rise and fall times = 20 nsl 

PARAM ETER 

Bwlt.ch 

pd Propagation delay t 
t 
o 
Ime !Signal input to 
utputl 

F requency response 
hannel .DN" [Sine C 

wa ve input) at 20 
l..oglVo/V~ = -3cE 
eedthrough Call 

annels OFF)at 20 
F 
eh 
I.o gNofV,J =-40cE 

Frequency siinal 
crosstalk at O 
1..oglVJf llV;IAll = 

40 

ine wave distortion s 
f ;5 = 1 kHz sine wave 

Vc 
IVJ 

= Voo 

= Voo 

= Vss 

Vc1A1= Voo . 
Vc15rVss 

5 
10 
15 

TEST CONDITIONS 

I RL I f; I V; I Vss I V00 
lknl lkHzl IVJ IVJ M 

200 Voo o 5 

rL 10 
15 

1 51eJ o 10 

1 51eJ o 10 

1 51•1 o 10 

10 1 21•1 o 5 
10 1 31•1 o 10 
10 1 51•1 o 15 

Cant.ral EAddreaa ar lnhlblt.J 
Propagation delay 
ime: address or inhi-t 

b 
I 
p 
t 
b 
I 

it to signal OUT 
channel turning ONJ 
ropagation delay 
ime: address or inhi-
it to signal OUT 
channel turning OFA 

dress or inhibit to Ad 
51 gnal crosstalk 

i!- 80th ends of channel 

Voo 10 

--1L 
Voo a3 

_n_ 
Voo 10i!-

_r7__ 

Cel peak to peak voltage symmetrical about IV00-Vssl/2 
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o 5 
o 10 
o 15 

o 5 
o 10 
o 15 

o 10 

V0 at common 4067 
OUT/IN 4097 

V0 at any channel 

V0 at common 4067 
OUT/IN 4097 
V0 at any channel 

8etween any IA and 
81 channels 

8etween Measured 
sections on 
IA and 81 common 
4097 only Measured 

on any 
channel 

~IGH UNIT 
min. max. 

I pF 

VALUES 

TYP. !MAX. 
UNI T 

30 60 
15 30 ns 
11 20 

14 
20 MH z 

60 MH z 

20 
12 MH z 
8 

1 

MH z 
10 

18 

0.3 
0.2 D/o 

0.12 

325 650 
135 270 ns 
95 190 

220 440 
90 180 ns 
65 130 

75 mV 
pea k 



LOGIC DIAGRAM 
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MMC4D97 
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APPLICATIONB INFDRMATIDN 

MMC 4067 MMC4D97 

.------------- -, -------,0V111 

L 
_____________ .J 

(!HOi 
1 

X OUT/IN 

,... COHHON 

V OUT/IN 
..... 

A 

o 
1 
o 
1 
o 
1 
o 
1 

TRUTH TABLE far 
MMC4097 

B C lnh Selected 
channel 

o o o OX,OY 
o o o 1X, 1Y 
1 o o 2X,2Y 
1 o o 3X,3Y 
o 1 o 4X, 4Y 
o 1 o 5X,5Y 
1 1 o 6X,6Y 
1 1 o 7X, 7Y 

ln applications where separate power sources are used to drive V..oo and the signal inputs, the V00 current 
capability should exceed V00(RL IRL = eftective externai loadl. Th1s provision avoids permanent current 
flow or clamp action an the v00 supply when power is applied or removed from the MMC 4067 or MMC 
4097. 
When switching from one address to another, some of the DN periods of the channels of the multiplexers 
will overlap momentarily, which may be objectionable in certain applications. Alsa when a channel is turned 
an or oft by an address input, there is a momentary conductive path from the channel to Vsş. which wiH 
dump some charge from any capacitor connected to the input or output of the channel. The 1nhibit input 
turning an a channel will similarly dump some charge to Vss- The amount of charge dumped is mostly a 
function of the signal level above V55. Typically, at VofJl/ss = 1 DV, a 1 DO pF capacitor connected to the 
input or output of the channel will lose3-40/o of its voltage at the moment the channel turns an or oft. This 
loss of voltage is essentially independent of the address or inhibit signal transition time, if the transition 
time is less than1-2 µs. When the inhibit signal turns a channel oft, there is no charge dumping to Vss· 
Rather, there is a slight rise in the channel voltage levei 165 mV typ.l due to capacitive coupling from inhib1t 
input to channel input or output. Address inputs alsa couple some voltage steps anto the channel signal le
vels. 
ln certain applications, the externai load-resistor current may include both Vpo and signal-line compo
nents. To avoid drawing V00 current when switch current flows into the transm1ssion gate inputs, the vol
tage drop across the bidirectional switch must nat exceed 0.8 volt 
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MCC40BB 

B-INPUT NAND/ AND GATE 

GENERAL DEBCRIPTIDN FEATURE& 

The MMC 4068 (intermediate or extended tempe
rature rangel are monolithic integrated ciorcuit, 
available in 14-lead dual -1n-line plastic or ceramic 
package. The MMC 4068 NANO/ ANO gate provides 
the system designer w1th direct implementation of 
the positive-logic 8-input NANO and ANO functions 
and supplements the existing family of COS/MOS ga
tes. 

• Medium-speed operation - tPHL• tpLH = 75 ns 
Ctyp.l at 10 V 

• Buffered output 

ABSOLUTE MAXIMUM RATINGB 

V□□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current Cany one inputl 
Ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature: G and H types 

E and F types 
Tstg Storage temperatura 

• Ali voltage values are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNB 

V□□• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 

K= A·B·C·D·E•F,(i,H 

A 

B 
( 

D 

NC 

Vss -----
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Voo 
J=A·B-C•D•E-F·G·A 
H 

G 

F 

E 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

3 to 18 V 
3to 15 V 
Oto V□□ V 

-55 to 125 oe 
-40 to 85 oe 



STATIC ELECTAICAL CHARACTEAIBTICB 

Cover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETEF3 V1 Vo llol Voo Ttow 
CVI CVI (µAl CVI 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, ~ O/ 5 5 
types 0✓10 10 

0/15 15 

VOI-I Output high O/ 5 <1 5 
voltage 0/10 <1 10 

0/15 <1 15 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 
voltage 1 /9 <1 10 

1.5/13.5 <1 15 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

l□H Output G,H O/ 5 2.5 5 
drive types O/ 5 4.6 5 
current 0/10 9.5 10 

0/15 13.5 15 

E,F O/ 5 2.5 5 
types O/ 5 4.6 5 

0/10 9.5 10 
0/15 13.5 15 

loL Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E, F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

C1 Input 
capacitance Any input 

• T LDW = -55°C for G, H devices; -40°C for E, F devices. 
• T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: · 
1 V min. with Voo = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

117 

min. max. 

0.25 
0.5 
1 
5 

1 
2 
4 

4.95 
9.95 

14.95 

0.05 
0.05 
0.05 

3.5 
7 

11 

1.5 
3 
4 

-2 
-0.64 
-1.6 ' 

I 

-4.2 

-1.5:ll 
-0.52 
-1.3 
-3.6 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

±0.1 

±0.3 

MCC4D&B 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
0.01 1 30 
0.02 5 150 

µA 
0.01 1 7.Ş 

0.01 2 15 
0.01 4 30 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

-1.36 -3.2 
mA 

-1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MCC4D6B 

DVNAMIC ELECTRICAL CHARACTERISTICB 

IT A = 25°C, CL = 50 pF, RL = 200 kohm, typical temperature coefficient for all Voo = 0.30/o/°C, all input rise 
and fall times = 20 nsl. 

TEST CON JITIONS VALUES 
UNIT PARAMETE;R 

V00 1VJ min. typ. max. 

tPHL, Propagation delay time 5 150 300 
tPLH 10 75 150 ns 

15 55 110 

tTLH• Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 80 
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HEX INVERTEA 

GENERAL DEBCRIPTIDN 

The MMC 4069 is a monolithic integrated circuit 
processed in standard Al-gate CMOS technology. 
The MMC 4069 consists of six CMOS inverter cir
cuits. This device is intended for all general-purpose 
Inverter applications where the medium-power TTL
drive and logic-level-conversion capabilities of cir
cuIts such as MMC 4049 Hex lnverter/Buffer are 
nat required. 

ABSOLUTE MAXIMUM RATINGB 

Voo* 

V, 
I 
ptot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power d1ssipation [per packagel 
Diss1pat1on per output transistor 
for TA ~- full package-temperature range 

TA Operat,ng 
temperature : G and H types 

E and F types 
Storage temperature 

* AII voltage values are referred to Vss pin voltage 

MMC4D&9 

FEATURES 

• Medium-speed operation 
tPtil• tPLH = 30 ns Ctyp.l at 1 O V 

• Qu1escent current specified to 20 V 
• 5 V, 1 O V, 1 5 V parametric ratings 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage O to Voo V 
TA Operating 

temperature : G and H types -55 to 125 oe 
E and F types -40to 85 oe 

CDNNECTIDN DIAGRAM SCHEMATIC DIAGRAM 

A \tlo 
G=A F 

B L=F 

H=!!i E 

C K=E 
D 
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STATIC ELECTRICAL CHARACTERISTICS 

[over recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va Pol Voo l'tow 
IVI IVI lµAI IVI min. 

IL Quiescent G, H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 4 
voltage 1 /9 <1 10 8 

1.5/13.5 <1 15 12.5 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.6.ll 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E. F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL -Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5" 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

IIH• l1L -Input G, H 0/18 18 
leakage types Any 
current input E, F 0/15 15 

types 

c, Input 
capacitance Any input 

• how = -55°C for G, H devices: -40°C for E, F devices. 
• T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

0.25 
0.5 
1 
5 

1 
2 
4 

Q05 
0.05 
0.05 

1 
2 
2.5 

±0.1 

±0.3 

MMC4069 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
Q01 1 30 
0.02 5 150 µA 
0.01 1 7.5 
Q01 2 15 
0.01 4 30 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

4 4 
8 8 V 

12.5 12.5 

1 1 
2 2 V 
2.5 2.5 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.4.ll -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC4069 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

ITA= 25°C, CL = 50 pF, AL= 200kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all input rise 
and fall times = 20 nsl. 

TEST CONDITIONS VALUES 
UNIT PARAMETER 

V00 CVJ min. typ. max. 

tPLH" Propagation delay time 5 55 110 
tPHL 10 30 60 ns 

15 25 50 

trLH" Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 80 
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MMC 4070 MMC 4077 

BUAD EXCLUSIVE-DR GATE 4070 
BUAD EXCLUSIVE-NOR GATE 4077 

GENERAL DEBCRIPTIDN 

The MMC 4070/4077 are monolithic integrated cir
cuits, available in 14-lead dual in-line plastic or cera
mic package. 
The MMC 4070 contains faur independent exclusi
ve-OR gates. 
The MMC 4077 contains faur independent exclusi
ve-NOR gates. 
The MMC 4070 and MMC 4077 provide the system 
designer with a means for direct implementation of 
exclusive-OR and exclusive-NOR function, respecti-
vely. 

ABBDLUTE MAXIMUM RATINGB 

V□□* Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
Ptat Total power dissipation !per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• Ali voltage values are referred to V55 pin voltage 

FEATURES 

• Medium-speed operation tP.tiL = tPLH = 65 ns ITYP.l 
at V~□ = 10 V, CL = 50 pf-

• 100 /o tested for quiescent current 

APPLICATIDNB 

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

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Vo0+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 "C 
-40 to 85 oe 
-65 to 150 cc 

RECDMMENDED DPERATING CDNDITIDNB 

V□□* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage o to V□□ V 

TA Operating 
temperature : G and H types -55 to 125 oe 

E and F types -40to 85 oe 

CDNNECTIDN DIAGRAM 

MMC407D MMC4D77 

',m Val 
2 H H 
3 G G 

M=G•H H=GeH 

L=E•F C I=Eif 
F D F 

E V$ E 
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STATIC ELECTRICAL CHARACTERIBTICB 

Cover recommended operating conditionsl 

TEST CONOITIONS 

PARAM ETER V1 Va I lol Voo l't.ow 
CVI CVI !µAl CVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Vo.. Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 
. 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

.loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G, H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H• l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

C1 Input 
capacitance Any input! 

• TL□W = -55°C for G, H devices: -40°C for E, F dev1ces. 
• T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC 407D MMC 4077 

VALUES 

25°C ~IGH UNI T 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.9G 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 ~□.36 

-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 4070 MMC 4077 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT A= 25°C, CL = 50 pF, RL = 200 kn, typical temperature coefficient for all V00 values is 0.30/o/°C, all input rise 
and fall times = 20 nsl 

TEST VALUES 
PARAM ETER CONOITIDNS 

Vr.rCVI MIN. TYP. MAX. 
UNIT 

tPHL• Propagation delay time 5 140 280 
tPLH 10 65 130 ns 

15 50 100 

trHL• Transition time 5 100 200 
tnH 10 50 100 ns 

15 40 80 

TRUTHTABLE FUNCTIDNAL DIAGRAM 

11 of 4 gatesl 

for 4070 RR4'110 

A B J 
A 3 J o o o B 

1 o 1 
o 1 1 C 4 
1 1 o 

Where 1 = High levei 
O= Ă@level E L 
J= +B F 

6 
12 

11 
13 H H 

J=Af>B K=Cf>D 
L=Ef>F H=Gf>H 
Vs.9=7 'tx)=14 

for 4077 

A B J 
o o 1 

RR 4077B 

1 o o 
o 1 o A r 1 1 1 B 

Where 1 =.High levei C 
~= Low levei 
=~ 

E r 

6 
H 

I=MJă Î=C<tD 
I=ll!IF H:t;efl 
Vss=7 Voo=14 

124 



MMC 4D71 MMC 4D71i! MMC 4D715 

DR Gates: BUAD 2 INPUT MMC 4D71 
DUAL 4 INPUT MMC 4D72 
TRIPLE 3 INPUT MMC 4D75 

GENERAL DEBCAIPTIDN 

These OR gates are monolithic complementary MOS 
ICMOSJ 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. AII inputs are protected against 
static discharge and latching conditions. 
The MMC 4071 MMC 4072 and MMC 4075E/F/ 
G/H/OR gates provide the system designer with di
rect implementation of the OR function. 
AII inputs and outputs are buffered. 

ABBDLUTE MAXIMUM RATINGB 

Voo* 

V; 
I 
Peot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA = tuli package-temperature range 

Operating 
temperature: G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to Vss pin voltage 

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

FEATURES 

• Medium-Speed Operation-tPLH• tpLH = 60 ns ltyp.J 
at V00 = 10 V 

• 1 OOO/o tested for quiescent current 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+05 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65to 150 oe 

AECDMMENDED DPEAATING CDNDITIDNB 

Voo* Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTl0N DIAGRAM 

MMC4071 MMC 40711 J 

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

A 2 
3 

C 

NC 

J=A+B+C+D 
K=E+F+G+H 

125 

3 to 
3to 
Oto 

-55 to 
-40to 

18 
15 

Voo 

125 
85 

B 
F 

E 
D 

K 

V 
V 
V 

Vro 
G 

H 

I 
L 

J 

A 

J=A+B+C 
K=D+E+F 
L=G+H+I 



MMC 4071 MMC 4072 MMC 4075 

STATIC ELECTRICAL CHARACTEAIBTICS 

[over recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va fiai Voo ltow 
!VI !VI !µAl !VJ min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

V□1-t Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G, H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.Sll 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

IOL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

111•+ liL Input G,H 0/18 18 leakage types Any 
current 

E,F input 
0/15 15 

types 

C1 Input 
capacitance Any input 

* T LDW = -55°C for G, H devices: -40°C for E, F devices . 
• T HIGH = + 125° C for G, H devices: +85° C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

0.25 
0.5 
1 
5 

1 
2 
4 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

VALUES 

25°c ~IGH UNI T 
min. typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
0.01 1 30 
0.02 5 150 µA 
0.01 1 7.5 
0.01 2 15 
0.01 4 30 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
....:1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-~ ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 4071 MMC 4072 MMC 4075 

DVNAMIC ELECTRICAL CHARACTERISTICS 

[TA= 25°C, CL = 50 pF, RL = 200kohm, typical temperature coefficient for all V00 = 0.30/o/°C values, all input rise 
and fall tImes = 20 nsl. 

TEST CONDITIONS 
PARAMETER 

VooCVI 

tPHL Propagation delay time 5 
10 
15 

tPLH Propagation delay time 5 
10 
15 

tTHL Transition time 5 
tnH 10 

15 

SCHEMATIC DIAGRAM 

MMC4071 

1(5,8,121 
a--..... --~ 

J=A+ B 
LOOC l=HliH 
LOOICO=LOW 

MMC4D72 

2(91 
A ----.---------

B (Kil 

4(11) 

( ----------... 
51121 o,u--1--------1----r, 
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VALUES 
UNIT 

min. typ, max. 

125 250 
60 120 ns 
45 90 

175 350 
70 140 ns 
50 11 O 

100 200 
50 100 ns 
40 80 



MMC4D75 

A 8(5,13) 

B 214121 

C 1(3, 

n 

1 = HIGH LEVEL 
O= LOW LEVEL 

MMC4D7~MMC4D72MMC4D75 

Voo 
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MMC4078 

4BIT D-TVPE REGIBTERB 

GENERAL DEBCAIPTIDN 

The MMC 4076 (intermediate or extended tempe
rature rangel are monolithic integrated circuit, avai
lable in 16-lead dual in-line plastic or ceramic pac
kage. 
The MMC 4076 types are faur-bit registers consis
ting of D-type flip-flops that feature three-state out
puts. Data Disable inputs are provided to control the 
entry of data into the flip-flops. When both Data Di
sabie 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 alsa provided. When the Output Disable inputs 
are both low, the normal logic states of the faur out
puts are available to the load. The outputs are disa
bled independently of the clock by a high logic level at 
either Output Disable input, and present a high impe
dance. 

ABBDLUTE MAXIMUM AATINCIB 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
I DC input current Cany one input! ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for TA = tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATUIII■■ 

• ·1 hree-state outputs 
• Input disabled without ~ating the clock 
• Gated output control ~nes_ for enabling or disabling 

the outputs. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATINCI CDNDITIDNB 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIACIRAM 

'tl> 
E8 

OOA1 
OOA2 
DATU 
DATA4 
62) DATA 

61] ~ 

,n 

3 to 
3 to 
O to 

-55 to 
-40 to 

TRUTHTABLE 

Reset Clock 

1 X 
o o 
o _, 
o _, 
o _, 
o ~ 
o 1 
o '-

1 = High Levei 
O = Low Levei 

Data Input 
Disable 

G, G2 

X X 
X X 
1 X 
X 1 
o o 
o o 
X X 
X X 

Data 

D 

X 
X 
X 
X 
1 
o 
X 
X 

18 V 
15 V 

Voo V 

125 oe 
85 oe 

Next State I 
Output 

Q I 

o 
Q NC 
Q NC 
Q NC 
1 
o 
Q NC 
Q NC 

X = Don·t Cere 
NC = No Change 



LCGIIC CIAGIRAM 

WAVEFCRMB 

CLDCK 

DATA 

tf)\J'f 

DISABLE 

OUTPUT 
DISABLE 

RESET 

QDUTPUT 

• Output tied to V00 trough 1 kO 
•• Output tied to V88 trough 1 kn 
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STATIC ELECTRICAL CHARACTERISTICS 

Cover recommended operating conditionsl 

TEST CONDITIONS 
6 

PARAMETER V1 Va I Io r Voo l'tow 
tµAI (V) CVI CVI min. max. 

IL Q.iiescent G,H O/ 5 5 5 
current types 0/10 10 10 

0/15 15 20 
0/20 20 100 

E,F O/ 5 5 20 
types 0/10 10 40 

0/15 15 80 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

V□L Output low 5 /O <1 5 0.05 
voltage 10/0 <1 10 0.05 

15/0 <1 15 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 1.5 
voltage 9/1 <1 10 3 

13.5/1.5 <1 15 4 

IDH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.6':l 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 
I 
I E. F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

' 

IDL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

l1H, l1L Input G,H 0/18 18 ±0.1 
leakage types Any 
current input E,F 0/15 15 ±03 

types 

l□H 3-state G,H 
0/18 0/18 18 ±0.4 

output types 

E,F 
0/15 0/15 15 ±1.0 

types 
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MMC407B 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
o.oe 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.H 
-0.51 -1 -0.3E 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

-1.3E -3.2 
mA 

-1.1 
-□.~ -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±1□-E ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

±10-• ±0.4 ±12 
µA 

±10-• ±1.0 ±7.5 



TEST CONDITIONS 

PARAMETER v, Va llal Vaa 
IVJ IVJ lµAJ IVJ 

c, Input 
capacitance Any input 

* T Law = -55°C for G, H devices; -40°C for E, F devices . 
• T HIGH = +125° C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with Va□ = 5 V 
2 V min. with Vaa = 10 V 

2.5 V min. with Vaa = 15 V 

Tu w* 

Min. Max. 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

MMC407B 

VALUES 

25°c THIGH* 
UNIT 

Min. Typ Max. Min. Max. 

5 7.5 pF 

IT A = 25" C, CL = 50 pF, RL = 200 kohm, typical temperature coefficient for all Vao values is 0.30/o/°C, all input 
rIse and fall tImes = 20 nsl. 

PARAMETER 
TEST CONDITIONS VALUES 

UNIT 
Voa IVJ min. typ. max. 

tPLH, Propagation delay time 5 300 600 
tPHL lclock to Q output) 10 125 250 ns 

15" 90 180 

tPHLIRJ Propagation delay time 5 230 460 
(Reset) 10 100 200 ns 

15 75 150 

tp11-HJ, 3-state output 1 or O 5 150 300 
tP!O Hl to high impedance ' RL = 1 kH 10 75 150 ns 

15 60 120 

tP(H 1), 3-state high impedance 5 150 300 
tp11-1 Ol to 1 or O output RL=1kH 10 75 150 ns 

15 60 120 

tTLH• Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 80 

tw Clock puise width 5 200 100 
10 100 50 ns 
15 80 40 

tw Reset puise width 5 120 60 
10 50 25 ns 
15 40 20 

tsetup Data setup time 5 200 100 
10 80 40 ns 
15 60 30 

tsetup Data input disable setup time 5 180 90 
10 100 50 ns 
15 70 35 

fmax Maximum clock frequency 5 3 6 
10 6 12 MHz 
15 8 16 

tr, t1 Clock input rise or fall time 5 15 
10 5 µS 
15 5 
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B-INPUT NOR/DR GATE 

GENERAL DESCRIPTIDN 

The MMC 4078 [intermediate or extended tempe
rature rangel are monolithic integrated cIrcuIts avai
lable in 14-lead dual -in-line plastic or ceramic pac
kage. 
The MMC 4078 NOR/OR Gate provides the system 
designer with direct implementation of the positive
logic-8-input NOR and OR function and supplements 
the existing family of COS/MOS gates. 

ABSOLUTE MAXIMUM RATINGIS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
Pcot Total power dissipation !per packagel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

MMC4D7B 

FEATURES 

• Medium-speed operation tPHL• tPLH = 75 ns ltyp.l 
at V00 = 10 V 

• 10!)0/o tested for quiescent current 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

AECDMMENDED DPEAATINGI CDNDITIDNS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGIRAM 

K 

A 

8 
C 

D 

NC 

't$ 

3 to 18 V 
3 to 15 V 
O to Voo V 

-55 to 125 oe 
-40 to 85 oe 
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STATIC ELECTAICAL CHAAACTEAIBTICB 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER V1 Vo llol Voo Tr.ow 
IVI IVI (µA) M min. 

IL IJuiescent G,H O/ 5 5 
curTent types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VOH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.9!5 

0/15 <1 15 14.95 

Vei Output low- 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

la-t Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
curTent 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types· 

C1 Input 
capacitance Any input 

• TLOW = -55°C for G, H devices: -40°C for E, F devices . 
• T HIGH = + 125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: · 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

0.25 
0.5 
1 
5 

1 
2 
4 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC407B 

VALUES 

25°c lţilGH UNI T 
min. typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
0.01 1 30 
0.02 5 150 µ.A 
0.01 1 7.5 
0.01 2 15 
0.01 4 30 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-s ±0.3 ±1 

5 7.5 pF 



IVIMC407B 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT A= 25°C, CL = 50 pF, RL = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/°C, all input rise 
and fall times = 20 nsl. 

TEST CONDITIONS VALUES 
UNIT PARAM ETER 

Voo CVJ min. typ. max. 

tPHL, Propagation delay time 5 150 300 
tPLH 10 75 150 ns 

15 55 11 O 

tTLH• Transition time 5 100 200 
tTHL 10 50 100 ns 

15 40 80 

LDGIC DIAGRAM 
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MMC 40B1 MMC 40B2 MMC 4073 

CMOS AND GATES: 
40B1 GIUAD 2 - INPUT AND GATE 
40B2 DUAL 4 - INPUT AND GATE 
4073 TRIPLE 3 - INPUT AND GATE 

GENERAL DEBCAIPTIDN FEATURES 

The MMC 4081, MMC 4082 and MMC 4073, ANO 
gates provide the system designer with direct imple
mentation of the ANO function and supplement the 
existing family of COS/MOS gates. 

• Medium speed operation tPLH = 85 ns CTYPJ; 

The MMC 4081, MMC 4082 and MMC 4073 types 
are supplied in 14 - lead dual - in - line ceramic or 
plastic packages. 

ABSOLUTE MAXIMUM RATINGS 

Va□• 

V, 
I 
F'tot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one inputl 
Total power dissipştion [per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to V55 pin voltage 

~1-lL = 65 ns ITYPI at 10 V 
• Qu1escent current specified to 20 V 

-0.5 to 20 
-0.5 to 18 
-0.5 to Vo0+0.5 

±10 
200 

100 

-55 to 125 
-40 to 85 
-65 to 150 

RECDMMENDED DPERATINCJ CDNDITIDNS 

Va□• Supply voltage: G and H types 3 to 18 
E and F types 3 to 15 

V; Input voltage Oto Voo 
TA Operating 

temperature: G and H types -55 to 125 
E and F types -40 to 85 

CDNNECTIDN DIAGRAM 

V 
V 
V 

mA 
mW 

mW 

oe 
oe 
oe 

V 
V 
V 

oe 
oe 

MMC40B1 MMC40BS MMC4D73 

',m 
H 

G 

M=6-H 

L=t·F 

F 

E 
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MMC 4081 MMC 40811 MMC 4073 

&TATIC ELECTRICAL CHARACTERIBTICB 

Cover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER v, Va fiai V□□ lT.ow 
(V) (V) !µAl (V) 

min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

VOH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Val Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

lo-i Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -064 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E. F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Anyinput 

• TLow = -55°C for G, H deviceş: -40"C for E, F devices. 
• T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V 0 0 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with Vnn = 15 V 
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max. 

0.25 
0.5 
1 
5 

1 
2 
4 

0.05 
005 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

VALUES 

25°c ~IGH UNI T 
min. typ max. min. max. 

0.01 0.25 7.5 
0.01 0.5 15 
0.01 1 30 
002 5 150 

µA 
001 1 7.5 
0.01 2 15 
001 4 30 

4.95 4.95 
9.95 9.95 V 

14.95 14.95 

~.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.!5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -09 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-044 -1 -036 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 40B1 MMC 40B2 MMC 4073 

DVNAMIC ELECTF.IICAL CHARACTEAIBTICB 

ITamb = 25°C, CL = 50 pF, RL = 200k, typical temperature coefficient for all V00 values is 0.3D/o/°C, all input rise 
and fall times = 20 nsl 

TEST CQl\[)ITJQNS 
PARAMETER 

Vo0 1VJ min 

tPLH' Propagation delay time 5 
tPHL 10 

15 

tTHL' Transition time 5 
trLH 10 

15 

SCHEMATIC AND LDGIC DIAGAAMS 

112) 

MMC40B1 

MMC40B2 

.----------...... ----...... -----014\oo 
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1 
o 

(13) 

VALUES UNIT 
typ max 

125 250 
60 120 ns 
45 90 

100 200 
50 100 ns 
40 80 



MMC 4081 MMC 40Bli! MMC 4073 

MMC4073 
14 

15,D) 

I • 

(4~,121 

13.BI .._. __ ....... __ 
7 
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MMC4093 

GUAD 2-INPUT NAND SCHMITT TRIGGER& 

GENERAL DESCRIPTION 

The MMC 4093 consists of faur Sctmitt-trigger 
circuits. Each circuit functions as a two-input NANO 
gate with Schmitt-trigger action on both inputs. The 
gate Switches at different points for positive · and 
negative· going signals. The difference between the 
positive voltage IVpl and negative voltage NrJ is defi
ned as hysteresis voltage IVt-il. The MMC 4093 
types are supplied in 14-lead hermetic dual-in-line 
ceramic or plastic packages. 

ABSOLUTE MAXIMUM RATINGS 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input! 
Ptot Total power dissipation (per pac~agel 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature : G and H types 

Tstg 
E and F types 

Storage temperature 

• AII voltage values are referred to V55 pin voltage 

FEATURES 

• Sctmitt-triger action.on each input with no exter
nai components 

• Hysteresis voltage typically 0.9 V at V00 = 5 V and 
2.3 V at Vnn = 1 O V 

• No limit on input rise and fall times 

APLICATIONS 

• Wave and puise shapers 
• High-noise-environment systems 
• Monostabile multivibrators 
• Astable multivibrators 
e NANO logic 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40 to 
-65 to 

20 
18 

V00+0.5 
±10 
200 

100 

125 
85 

150 

V 
V 
V 

mA 
mW 

mW 

oe 
•c oe 

AECOMMENDED OPEAATING CONDITIONS 

Voo* Supply voltage: G and H types 3 to 18 V 
E and F types 3 to 15 V 

V, Input voltage Oto Voo V 
TA Operating 

temperature : G and H types -55 to 125 oe 
E and F types -40 to 85 oe 

CONNECTION DIACIAAM FUNCTIONAL DIAGRAM 

A 1 14 Voo 
B 2 H J = A°'7""13 
J 3 (j 115.8,121 

K = C · D 3(4.10.111 
K 4 11 M 216,9,131 
( 5 10 L L E7 
o 6 9 F 

Vs~ 7 8 E 
M = G ·H 
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STATIC ELECTRICAL CHARACTEAISTICS 

(over recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va Pol Voo "Ttow 
CVI IVI lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E. F O/ 5 5 
types 0/10 10 

0/15 15 

Vp Positive a 5 2.2· 
trigger a 10 4.6 
threshold a 15 6.8 
voltage 

b 5 2.6 
b 10 5.6 
b 15 6.3 

VN Negative a 5 0.9 
trigger a 10 2.5 
threshold a 15 4 
voltage 

b 5 1.4 
b 10 3.4 
b 15 4.8 

VH Hysteresis a 5 0.3 
voltage a 10 1.2 

a 15 1.6 

b 5 0.3 
b 10 1.2 
b 15 1.6 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 1-0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/1!'i <1 1 !'i 14.95 

a: input an terminals 1, 5, 8, 12 or 2, 6, 9, 13; other inputs to V00. 
b: input an terminals 1 and 2. 5 and 6, 8 and 9, or 1 2 and 1 3; 

other inputs to Voo-
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max. 

1 
2 
4 

20 

4 
8 

16 

3.6 
7.1 
10.8 

4 
8.2 
12.7 

2.8 
5.2 
7.4 

3.2 
6.6 
9.6 

1.6 
3.4 
5 

1.6 
3.4 
5 

MMC4093 

VALUES 

25°c ~IGH UNI T 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

2.2 2.9 3.6 2.2 3.6 
4.6 5.9 7.1 4.6 7.1 
6.8 8.8 .10.8 6.8 10.8 V 

2.6 3.3 4 2.6 4 
5.6 7 8.2 5.6 8.2 
6.3 9.4 12.7 6.3 12.7 

0.9 1.9 2.8 0.9 2.8 
2.5 3.9 5.2 2.5 5.2 
4 5.8 7.4 4 7.4 V 

1.4 2.3 3.2 1.4 3.2 
3.4 5.1 6.6 3.4 6.6 
4.8 7.3 9.6 4.8 9.6 

0.3 0.9 1.6 0.3 1.6 
1.2 2.3 3.4 1.2 3.4 
1.6 3.5 5 1.6 5 V 

0.3 0.9 1.6 0.3 1.6 
1.2 2.3 3.4 1.2 3.4 
1.6 3.5 5 1.6 5 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 
4.::10 4.::,;;i 

9.95 9.95 V 
14.95 14.95 



TEST CONDITIONS 

PARAM ETER V1 Vo llol Voo 
IVI IVI (µAl IVI 

V □L Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

ICI. Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E, F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

l1H, l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

C1 Input 
capacitance Any inputj 

• TLDw = -55°C for G, H devices; -40°C for E, F devices. 
• THIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

Ttow 
min. max. 

0.05 
0.05 
0.05 

0.64 
1.6 
4.2 

0.52 
1.3 
·3.6 

±0.1 

±0.3 

DVNAMIC ELECTAICAL CHAAACTEAIBTICB 

ITA= 25°C; input tr, t1 = 20 ns, CL = 50 pF, RL = 200 kohml 

tPHL, 
tPLH 

trHL• 
tTHL 

PARAMETER 
TEST CONDITIONS 

Voo IVJ 

Propagation delay time 5 
10 
15 

Transition time 5 
10 
15 

Fig. 1· Hvsteresis definition, characteristic and test setup 
Cal Definition of Vp, VNand VH 

VALUES 

25°C 

min. typ max. 

0.05 
0.05 l 
o.o5 I 

0.511 
I I 
I 

1 I 

1.3 ' 2.6 
3.4 6.8 

0.44 1 
1.1 2.6 
3.0 6.8 

±10-5 ±0.1 

±10-5 ±0.3 

5 7.5 

VALUES 

min. typ. 

190 
90 
65 

100 
50 
40 

, '-
/ ~~'4i 
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MMC4093 

ÎHIGH UNI T 

min. max. 

0.05 
0.05 V 
0.05 

0.36 
0.9 
2.4 

mA 
0.36 
0.9 
2.4 

±1 

µA 

±1 

pF 

UNIT 
max. 

300 
180 ns 
90 

200 
100 ns 
80 



MMC4DB3 

[bi Transfer characteristic of 1 of 4 gates Cel Test setup 

Vo ~ \\i•'P -'N 

~ Vp 

Fig. 2' Input and output character1stics 

Voo 

---[D--u-~~-----------~ 
DRIVER LOAD 
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MMC 4095 MMC 4096 

GATED J-K MABTER-BLAVE FLIP-FLDPB 

GENERAL DEBCRIPTICN 

The MMC 4095/4096 (intermediate or extended 
temperature rangel are monolithic integrated cir
cuits, availabte in 14-lead dual in-line plastic or cera
mic package. 
The MMC 4095 and MMC 4096 are J-K Master
Slave Flip-Flops featuring separate ANO gating of 
multiple J and K inputs. The gated J-K inputs control 
tansfer of information into the master section du
ring clocked operation. Information an the J-K inputs 
is transferred to the Q and Q outputs an the positive 
edge of the clock puise. SET and RESET inputs (ac
tive highl are provided for asynchronous operation. 

ABBCLUTE MAXIMUM RATINCIB 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
I DC input current Cany one input) 
Ptot Total power dissipation (per packagel 

Dissipation per output transistor 
for lA = full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

PEATUR■■ 

• 16 MHz toggle rate Ctyp.J at V00 - V55 = 1 O V 
• Gated inputs. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

RECCMMENDED CPERATINCI CCNDITICNB 

Va□• Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CCNNECTICN DIACIRAM 

N( 

RESET 
Jl 

J2 

J3 
Q 

Vss 

MMC40Bl5 

'tbo 
SET 

CLOCK 

144 

3 to 18 V 
3 to 15 V 
Oto Va□ V 

-55 to 125 oe 
-40 to 85 oe 

MMC4096 

NC \bo 
RESET SET 

Jl CLOCJC 
J2 
Jj 

Q 
Vss 



MMC 4095 MMC 4096 

LOGIC DIAGRAM 

SETCW--------l~>-----------1----, 
J1 

J2 (J.}-----t ----::-
K3 K2(i).-~=)=) 

RR 1K ,m.; @---..._ 
RRIK4i096~,, 

RESETU>------1-:::: ___________ .,_ _____ ,.J 

CLOCK~~ ™-tr" 
TRUTH TABLE& 

BVNCHRDNDUB DPERATIDN 
CS=OR=OJ 

lnputs before positive 
clock transition 

Outputs after positive 
clock transition 

ABVNCHRDNDUB DPERATIDN 
CJ and K - OON'T CAREI 

J· 

o 
o 
1 
1 

• For MMC 4095 
J = J1 ·J2•J3 
K = K1 ·K2·K3 

K• 

o 
1 
o 
1 

Q 

No change 
o 
1 

Toggles 

For MMC 4096 
J = J1•J2•~ 
K = K1· K2•K3 

Q 

1 
o 

s R Q Q 

o o No change 
o 1 o 1 
1 o 1 o 
1 1 o o 

O= V55, 1 = V00 

STATIC ELECTRICAL CHARACTERIBTICB 

(over recommended operating conditionsl 

TEST CONDITIONS VALUES, 

PARAMETER V1 Va I lol V□□ lt□w 25°C 
CVJ (VI (µAl CVI min. max. min. typ max. 

IL Quiescent G,H O/ 5 5 1 0.02 1 
current types 0/10 10 2 0.02 2 

0/15 15 4 0.02 4 
0/20 20 20 0.04 20 

E, F O/ 5 5 4 0.02 4 
types 0/10 10 8 0.02 8 

0/15 15 16 0.02 16 

VOi Output high O/ 5 <1 5 4.95 4.95 
voltage 0/10 < 1 10 9.95 9.95 

0/15 < 1 15 14.95 14.95 

V□L Output low 5 /O <1 5 0.05 0.05 
voltage 10/0 <1 10 0.05 0.05 

15/0 <1 15 0.05 0.05 
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~IGH 
UNIT 

min. max. 

30 
60 

120 
600 

µA 
30 
60 

120 

4.95 
9.95 V 

14.95 

0.05 
0.05 V 
0.05 



TEST CONOITIONS 

PARAMETER v, Vo llol V□□ lt□w 
CV) CV) CµAJ CV) 

min. 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

IDH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 >-0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 c-1.53 
types O/ 5 4.6 5 c-0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l □L Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 05 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, -Input 
capacitance Anyinput 

• T LDW = -55°C for G, H devices; -40"C for E, F devices. 
• T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

max. 

1.5 
3 
4 

±01 

±0.3 

DVNAMIC ELECTAICAL CHAAACTEAl&TICB 

MMC 40915 MMC 4D96 

VALUES 

25°c ~IGH UNIT 

min. typ max. min. max. 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-051 -1 -0.36 
-1.3 -2.6 -09 
-3.4 -6.8 -2.4 

mA 
c-1.36 -3.2 -1.1 
>-044 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
044 1 036 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±01 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 

CT A= 25°C, CL = 50 pF, RL = 200 kohm, typical temperature coefficient for all V00 = 0.30/o/· Call input rise 
and fall times = 20 ns!. 

TEST CONDITIONS VALUES 
UNIT PARAMETER 

V□□ CVJ min. typ. max. 

tPl.H, Propagation dP.lay time 5 250 500 
tpHL 10 100 200 ns 

15 75 150 

tPl.H• Propagation delay time 5 150 300 
tPHL (Set or reset! 10 75 150 ns 

15 50 100 
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MMC 4095 MMC 4096 

TEST CONDITIONS VALUES 
UNIT PARAMETER 

V00 IVJ m1n. typ. max. 

tTHL, Transition time 5 1 DO 200 
tTLH 10 50 100 ns 

15 40 80 

fel Maximum clock input 5 3.5 7 
frequency 10 8 16 MHz 

15 12 24 

tw Clock puise width 5 140 70 ns 
10 60 30 
15 40 20 

tw, t1 Clock input rise or fall time 5 15 
10 5 µS 
15 5 

tw Set or reset puise width 5 200 100 
10 100 50 ns 
15 50 25 

tsetup Data setup time 5 400 200 
10 160 80 ns 
15 100 50 

TVPICAL APPLICATIDNS 

T-type tlip-flop 

VID 
0-type tl1p-flop 

Synchronous binary d1vide-bv-ten counter 

STATI 01 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I o 11 ISTATE O.A 

Q.OCI( o o 
1 1 
2 o 
3 1 
4 o 
5 1 
6 o 
7 1 
8 o 
o 1 
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Oe O.c 
o o 
o o 
1 o 
1 o 
o 1 
o 1 
1 1 
1 1 
g o 

n 

a.o 
o 
o 
o 
o 
o 
o 
o 
o 
1 
1 

111 dii MMC 4095 
units the Set and 
Reset are connec
tPrl tn Vss 



WAVEFDRMB 
Propagation delay, transition and setup-time 

~K UT 

Clock puise rise and fall time 

148 

MMC 4095 MMC 4096 

-'tJ) 

o 
-Voo 

o 
-Voo 

1 
tWl. + tWH"' fCL 

o 



MMC409S 

DUAL MDNDSTABLE MUL TIVIBRATDR 
GENERAL DEBCRIPTIDN 

The MMC 4098 is a monolithic integrated circuit, 
available in 16-lead dual in-line plastic or ceramic 
package. The MMC 4098 dual monostable multivi
brator provides stable retriggerable/resettable one
shot operation for any fixed-voltage timing applica
tion. An externai resistor IRxl and an externai capa
citor IC~! control the timing for the circuit. Adjus
tment of Rx and Cx provide_ş__a wide range of output 
puise widths from the Q and Q terminals. The time 
delay from trigger input to output transition !trigger 
propagation delayl and the time delay from reset in
put to output transition !reset propagat1on delay) are 
indeoendent of R, and C,. 
Leading-edge-triggering I+ TAI and trailing-edge
triggering I-TAI inputs are provided for triggering 
from either edge of an input puise. An unused + TR 
input should be tied to Vs..s... An unused -TR input 
should be tied to V00. A RESET Ion low levell is provi
ded for immediate termination of the output puise or 
to prevent output pulses when power is turned an. 
An unused RESET input should be tied to Vo!J'. Howe
ver, if an entire section of the MMC 408(j is nat 
used, its RESET should be tied to Vss- See Table I. ln 
normal operation the circuit triggers lextends the 
output puise one period) an the application of each 
new trigger puise. For operation in the non-triggera-

ABSOLUTE MAXIMUM RATINCJB 

Voo• 

V, 
I 
J!\ot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current (any one input) 
Total power dissipation !per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

ble mode, Q is connected to -TR when leading-edge 
triggering(+ TRJ is used or Q is connected to + TR 
when trailing-edge triggering 1-TRI is used. The time 
period IT! for this multivibrator can be approximated 

1 
by: T x = - RxCx for Cx 2'. O. 01 µF. Values of T 

2 
vary from unit to unit and as a function of voltage, 
temperature, and R, C,. The minimum value of exter
nai resistance, R,, is 5 k!l. The maximum value of ex
ternai capacitance, C,, is 100 µF. The output puise 
width has variations of ±2,50/o typically over the 
temperature range of -55°C to 125°C for C, = 
1000 pF and Rx = 100 kn. 
For power supply variations of ±50/o, the output 
puise width has variations of ±0,50/o tipically, for V00 
= 10 V and 15 V and ±10/o typically, for V00 = 5 V at 
C, = 1000 pF and R, = 5 k!l. 

FEATURES 
• Retriggerable/resettable capability 
• Trigger and reset propagation delays independent 

of Rx,Cx 
• Triggering from leading or trailing edge 
• Q and Q buffered outputs available 
• Separate resets 
• Wide range of output-puise widths 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATINCJ CDNDITIDNS 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIACJRAM 
Cx1 

flx(x(II 
RESETU) 

+TRIi) 

-TRn 
Ql 

Qi 

"$ 

3 to 18 V 
3 to 15 V 
O to Voo V 

-55 to 125 oe 
-40 to 85 oe 
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MMC4D9B 

LDGIC DIAGRAM FUNCTIDNAL DIAGRAM 

Q 

R1 R2 

6(10) 
L---------------4Q 

L----------------9) Q 

TABLE I 

- Functional terminal connections 

TERMINAL CONNECTIONS 

FUNCTION TO Voo TO Vss 

Mono Mono Mono Mono 
(11 (21 [11 [21 

Leading-Edge 
Trigger /Retriggerable 3,5 11,13 

Leading-Edge 
Trigger /No n-retriggera ble 3 13 

Trailing-Edge 
Trigger /Retriggerable 3 13 4 12 

Trailing-Edge 
Trigger /No n-retriggerable 3 13 

Unused Section 5 11 3,4 12,13 

•TR 
-TR 

RESET 

INPUT PULSE TO 

Mono Mono 
[11 [21 

4 12 

4 12 

5 11 

5 11 

OTHER CON-
NECTIONS 

Mono Mono 
(11 [21 

5,7 11,9 

4,6 12,10 

NOTES: 11 A Retriggerable one-shot multivibrator has an output puise width which is extended one full time pe
riod IT xi after application of the last trigger puise. 

21 A Non-retriggerable one-shot multivibrator has a time period T x referenced from the application of 
the first trigger puise. 

INPUT PULSE TRAIN JUUUUl 
RETRIJiERMI.E tm PLlSE J 

'tlJTH (• TR 11111 

~ RETROiEIWl.E 1111 
PULSE WllTH (•TR HOOEI ~-
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STATIC ■L■CTRICAL CHARACTERISTICS 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER v, Vo I Io I Voo l'tow 
IVI IVI lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VaH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Val Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 >--0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 ....-1.53 
types O/ 5 4.6 5 

0/10 9.5 10 
0/15 13.5 15 

IOL Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
current 0/15 1.5 15 

E, F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

111+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Anyinput 

• T LOW = -55°C for G, H devices: -40°C for E, F devices. 
• T HGH = + 125°C for G, H devices: +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

111 

-0.52 
-1.3 
-3.6 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

max. 

1 
2 
4 

20 

4 
8 

16 

0.05 
005 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC40BB 

VALUES 

25°c ÎHIGH UNI T 

min. typ max. min. max. 

0.02 1 30 
0.02 2 60 
0.02 4 120 
0.04 20 600 µA 
0.02 4 30 
0.02 8 60 
0.02 16 120 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10'5 ±01 ±1 

µA 
±10'5 ±0.3 ±1 

5 7.5 pF 



MMC4D9B 

DVNAMIC ELECTRICAL CHARACTERISTICS 

(Tamb = 25°C. C~ = 50 pF, AL = 200 kil. typ1cal temperature coefficient for all V00 values is 0.30/o/cC, all 
input r'ise and fall time = 20 nsl 

TEST CONDITIONS VALUES 
PARAMETER 

l 
UNIT 

Ax (klll Cx (pFJ Voo(VI Min. Typ. Max. 

tPLH• Trigger propagation delay 5 to ~15 5 250 500 

tPHL time I+ TA, - TA to Q, QJ 10000 10 125 250 ns 

15 100 200 

twH• Trigger puise w1dth 5 to ~15 5 140 70 

twL 10 OOO 10 60 30 ns 

15 40 20 

tTLH Transit1on time 5 to ~15 5 100 200 

10 OOO 10 50 100 

15 40 80 

tTHL Transition time 5 to 15 to 5 100 200 

10000 10 OOO 10 50 100 

15 40 80 ns 

5 to 0.01 µF 5 150 300 

10000 to 10 75 150 

0.1 µF 15 65 130 

5 to 0.1 µF 5 250 500 

10000 to 10 150 300 

1 µF 15 80 160 
-· 

tPLH• Propagation delay time 5 to 5 225 450 

tPHL !Reset! 10000 ~15 10 125 250 ns 

15 75 150 

twR Puise width (Reset) 5 200 100 

15 10 80 40 

15 60 30 ns 

5 1 200 600 

100 1 OOO 10 600 300 

15 500 250 

5 50 25 

0.1 µF 10 30 15 µs 

15 20 10 

tr, t1 CTRi Rise or fall time !Trigger) 5 to 15 100 µS 
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PARAM ETER 

Puise w1dtt1 match between 

circu1ts in same package 

10 ENSlH ETART APPLY 
RESET IIIWM PLlSE AFTER 
VIJD SUPPLY VOLTAGE HAS 
REAOED lTS \00 LEVEI. 

NOTE: 
ALL VALUES ARE TYPICAL 
Cx RANGE: 0,0001 µF TO 

0,1 µF 

Puise delay 

_f\__+TR 

V[) 

MMC4D9S 

TEST CONDITIONS VALUES 
UNIT 

Ax lknl Cx lpFJ Voo IVJ Min. Typ. Max. 

5 5 10 

10 10 OOO 10 7.5 15 O/o 

15 7.5 15 

APPLICATIDNS 
Rx2 As table multivibrator with restart after reset capability 

MPUT 
Ax 100 IAvgl Tx 

IT1+T21 Vo□ 

1 mA 3.8 s 
10 kn I I 5V 

0.05 mA 0.5 s 

2.5mA 3.2 s 
I I 10 V 

0.5mA 0.5 s 

' 5mA 3s 
10MH I I 15 V 

1 mA 0.5 s 

OUTPUT 

""''"'=:§:~· 
OUTPUT PULSE ------ L 

n,.,Rx-1•ffi 
2 

Tz.Rx2-Cx2 
2 

Cx a. 0,01)JF 
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MMC4!503 

HEX NDN-INVERTING TAI-STATE BUFFER 

GENERAL DESCRIPTIDN 

The MMC 4503 is a hex non-inverting TAI-STATE 
buffer with high output current sink and source ca
pability. TAI-STATE outputs make it useful in bus 
oriented applications. Two separate disable inputs 
are provided. Buffers 1 to 4 are controlled by 
the disable A input. Buffers 5 and 6 are controlled by 
the disable B input. A high levei on either disable input 
will cause those gates on its control line to go into a 
high impedance state. 

ABSOLUTE MAXIMUM AATINCJS 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current lany one input) 
ptot Total power dissipation [per packageJ 

Dissipation per output transistor 
for TA= tuli package-temperature range 

TA Operating 
temperature: G and H types 

E and F types 
Tstg Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• Wide supply voltage range 3.0 Voc to 18 Voc 
• TAI-STATE outputs 
• Symmetrical turn an/turn oft delays 
• Symmetrical output rise and fall times 
• 1 TTL-load output drive capability 
• 2 output-disable controls 
• 1 ()()O/o tested for quiescent current 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to Voo+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

AECDMMENDED DPEAATINCJ CDNDITIDNB 

Voo* Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA ()perating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIACJAAM 

DIS A 

01 

Ql 

02 

Q2 

03 

03 

Vss 

3 to 
3 to 
O to 

-55 to 
-40to 
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18 V 
15 V 

Voo V 

125 oe 
85 oe 



MMC4503 

STATIC ELECTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS VALUES 

PARAM ETER V1 Vo llol Voo l'tow 25°C ~IGH UNI T 
IVI IVI lµAI IVI min. max. min. typ max. min. max. 

IL 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 µA 

E, F O/ 5 5 4 0.02 4 30 
types 0/10 10 8 0.02 8 60 

b/15 15 16 0.02 16 120 

Vo-i Output high· O/ 5 <1 5 4.95 4.95 4.95 
voltage 0/10 <1 10 9.95 9.95 9.95 V 

0/15 <1 15 14.95 14.95 14.95 

VoL Output low 5 /O <1 5 0.05 0.05 0.05 
voltage 10/0 <1 10 0.05 0.05 0.05 V 

15/0 <1 15 0.05 0.05 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 3.5 3.5 
voltage 1/9 <1 10 7 7 7 V 

1.5/13.5 <1 15 11 11 11 

V1L Input low 4.5/0.5 <1 5 1.5 1.5 1.5 
voltage 9/1 <1 10 3 3 3 V 

13.5/1.5 <1 15 4 4 4 

lo-i Output drive G,H O/ 5 2.5 5 -5.8 -4.8 -6.1 -3 
current types O/ 5 4.6 5 -1.2 -1.02 -1.9 -0.7 

0/10 9.5 10 -3.1 -2.6 -3.7 -1.8 
0/15 13.5 15 -8.2 -6.8 -14.1 -4.8 

mA 
E, F O/ 5 2.5 5 -4.8 -4.1 -5.2 -2.9 

types O/ 5 4.6 5 -1 -0.8 -1.6 -0.6 
0/10 9.5 10 -2.5 -2.2 -3.1 -1.6 
0/15 13.5 15 -6.8 -5.8 -11.9 -4.2 

IDL Output sink G,H O/ 5 0.4 5 2.6 2.1 2.3 1.3 
current types 0/10 0.5 10 6.5 5.5 2.6 3.8 

0/15 1.5 15 19.2 16.1 23 11.2 
mA 

E,F O/ 5 0.4 5 2.1 1.8 1.9 1.2 
types 0/10 0.5 10 5.4 4.7 5.3 3.3 

0/15 1.5 15 1.6 13.7 19.5 9.7 

111+ l1L Input G,H 0/18 18 ±01 ±10-5 ±0.1 ±1 
leakage types Any 

µA current Î!)PUt E,F 0/15 15 ±0.3 ±10-5 ±0.3 ±1 
tvoes 

lo-i 3-state G, H 
0/18 0/18 18 ±04 ±10-4 ±0.4 ±12 output types 

µA 
E, F 

types 0/15 0/15 15 ±1.0 ±10-4 ±1.0 ±7.5 

111 



TEST CONDITIONS 

PARAM ETER V1 Va I lol Voo 
IVI IVI !µAl IVI 

C1 Input 
capacitance Anyinput 

• T LOW = -55°C for G, H devices; -40°C for E, F devices. 
• T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

11.ow 
min. max. 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

MMC4!5D3 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

5 7.5 pF 

IT A= 25°C, CL = 50 pF, RL = 200 k, typical temperature coefficient for all V00 = 0.30/o/°C values, all 
input rise and fall time = 20 nsl 

TEST 

PARAM ETER CONDITIONS 

VaalVJ 

tPI.Ho PropagatIon delay tIme 5 
tPHL 

Low-to-High 
10 
15 

High-to-Low 5 
10 
15 

tPHz. 3-state propagation delay time 5 
tpzH 10 

15 

tPZL• 3-state propagation delay time 5 
tpLZ 10 

15 

tTLH• Transition time 5 
tTHL Low-to-High 10 

15 

High-to-Low 5 
10 
15 

LDGIC DIAGRAM AND TRUTH TABLE 

214,6,Cl,12,141 

I 
I 
I 
I 
I 

llSABLE TO OTHER 
Bl.lFFERS 

J~ 
..... 
,_______QN 

~.7,9,11,131 
1-7 QN=tlN 

~ 
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VALUES 

UNIT 
min. typ. max. 

75 150 
35 70 
25 50 

55 110 ns 
25 50 
17 35 

70 140 
30 60 
25 50 

90 180 ns 
40 80 
35 70 

50 90 
30 45 
25 35 

35 70 ns 
20 40 
13 25 

DN DISAIBJ QN 

o o o 
1 o 1 
X 1 HIGH Z 



DUAL 4-BIT LATCH 
The MMC 4508 dual 4-bit latch contains two identi
ca! 4-bit latches with separate STROBE, RESET and 
OUTPUT DISABLE controls. With the STROBE line 
in high state, the data an the "D" inputs appear at 
the corresponding "Q" outputs provided the DISA
BLE line is in the low state. Changing the STROBE 
line to the low state locks the data into the latch. A 
high an the RESET line forces the outputs to a low le
vei regardless of the state of the STROBE input. The 
outputs are forced to the high-impedance state for 
l:us line application by a high levei an the DISABLE in
put. 
The MMC 4508 E/F/G/H types are supplied in the 
24-lead dual-in-line ceramic or plastic packages. 

ABSOLUTE MAXIMUM RATINGS 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
I DC input current lany one input) 
Ptat Total power dissipation (per packagel 

Dissipation per output transistor 
for TA = full package-temperature range 

TA Operating 
temperature : G and H types 

Tstg 
E and F types 

Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

MMC4!5DB 

FEATURES 

• Two independent 4-bit latches 
• Individual master reset for each 4-bit latch 
• 3-state outputs with high-impedance state for 

bus line applications 
• Medium-speed operation: tPLH = tPHL = 70 ns ltyp.l 

at V00 = 10 V and CL = 50 pF 

APPLICATIDNS 

• Buffer storage 
• Holding register 
• Data storage and multiplexing 

-0.5 to 20 V 
-0.5to 18 V 
-0.5 to V00+a5 V 

±10 mA 
200 mW 

100 mW 

-55to 125 oe 
-40to 85 oe 
-65to 150 oe 

RECDMMENDED DPERATINCI CDNDITIDNS 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIACIRAM 

117 

Voo 
Q38 

D38 
(13' 

D28 

Q18 

D18 

QIII 

DOB 
001M 
IISABLE B 
STRlBE 8 

ll5ET 8 

3to 18 V 
3to 15 V 
o to Voo V 

-55 to 125 oe 
-40to 85 oe 



MMC4SDB 

STATIC EL■CTRICAL CHARACTEAIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS VALUES 

PARAMETER v, Va I lol Voo l'tow 25°c ~IGH 
IVI IVI lµAI IVI UNI 

min. max. min. typ max. min. max. 
T 

IL -Quiescent G,H O/ 5 5 5 0.04 5 150 
current ~ypes 0/10 10 10 004 10 300 

0/15 15 20 0.04 20 600 
0/20 20 100 0.08 100 3000 µA 

E, F O/ 5 5 20 004 20 150 
~ypes 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

V□H -Output high O/ 5 <1 5 4.95 4.95 4.95 
voltage 0/10 <1 10 9.95 9.95 9.95 V 

Q/15 <1 15 14.95 14.95 14.95 

Vm -Output low 5 /O <1 5 0.05 0.05 0.05 
voltage 10/0 <1 10 0.05 0.05 0.05 V 

15/0 <1 15 0.05 0.05 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 3.5 3.5 
voltage 1 /9 <1 10 7 7 7 V 

1.5/13.5 <1 15 11 11 11 

VIL -Input low 4.5/0.5 <1 5 1.5 1.5 1.5 
voltage 9/1 <1 10 3 3 3 V 

13.5/1.5 <1 15 4 4 4 

loH -Output G,H O/ 5 2.5 5 -2 -1.6 -3.2 -1.15 
drive types O/ 5 4.6 5 -0.64 -0.51 -1 -0.36 
current 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

E, F O/ 5 2.5 5 -1.53 -1.36 -3.2 -1.1 
types O/ 5 4.6 5 -0.52 -0.44 -1 -0.36 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 
0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL -Output G,H O/ 5 0.4 5 0.64 0.51 1 0.36 
sink types 0/10 0.5 10 1.6 1.3 2.6 0.9 
current 0/15 1.5 15 4.2 3.4 6.8 2.4 

mA 
E,F O/ 5 0.4 5 0.52 0.44 1 0.36 

types 0/10 0.5 10 1.3 1.1 2:6 0.9 
0/15 1.5 15 3.6 3.0 6.8 2.4 

l1Ho l1L · -Input G,H 0/18 18 ±01 ±10 5 ±01 ±1 
leakage types Any 

µA current input E,F 0/15 15 ±0.3 ±10 5 ±0.3 ±1 
types 

loH 3-- e.tate G. t1 
0118 Ol H:! 1 tl r0.4 · 10 · :0.4 : 12 

output types 
µA 

E, F 
0/15 0/15 15 ±1.0 ±10' ±1.0 ±7.5 

types . 

15■ 



TEST CONDITIONS 

PARAMETER V1 Va Io Voo 
IVJ IVJ lµAI IVJ 

C1 -Input 
capacitance Any input 

• TLow = -55°C for G, H devices: -40"C for E, F devices. 
* T HIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

rt.ow 
min. max. 

DVNAMIC ELECTRICAL CHAAACTEAIBTICB 

VALUES 

25°c 

min. typ max. 

5 7.5 

IT A= 25°C, input tr t 1 = 20 ns, CL = 50 pF, RI = 200 kO. unless otherwise soecifiedl 

TEST 
PARAM ETER CONDI TIONS VALUES 

V00 NI min. typ. 

tTHL• Transition titne 5 100 
tTLH 10 50 

15 40 

tw(Rl Reset puise width 5 200 100 
10 140 70 
15 100 50 

tw(stl Strobe puise width 5 140 70 
10 80 40 
15 70 35 

tsetup Setup time 5 50 25 
10 30 15 
15 20 10 

tH Hold time 5 o o 
10 o o 
15 o o 

tPHL• Propagation delay Strobe to data out 5 130 
tPLH times: 10 70 

15 50 

Data in to data out 5 105 
10 60 
1 o:; A"i 

Reset to data aut 5 90 
10 50 
15 40 

tPHZ 3-state propagation delay times: output 5 90 
high to high impedance 10 50 

15 35 

tpZH High impedance to output high 5 90 
10 50 
15 35 

tpLZ Output low to high impedance 5 90 
10 ~o 
15 35 

119 

MMC4!5DB 

~IGH UNI T 
min. max. 

pF 

UNIT 
max. 

200 
100 ns 
80 

ns 

ns 

ns 

ns 

260 
140 ns 
100 

210 
120 ns 
an 

180 
100 ns 
80 

180 
100 ns 
70 

180 
100 ns 
70 

180 
100 ns 
70 



MMC45DB 

PARAMETER 
TEST CONDITIONS VALUES 

Voo CVJ 
UNIT 

min. typ. max. 

tpzL High impedance to output low 5 90 180 
10 50 100 ns 
15 35 70 

LDGIC DIAGRAM EA Bact:ianJ 
1 of 4 identificai latches with common output disable. reset and strobe 

llJTPUT IJSABLE 

OUTPUT llSAll.E 

10UTPUT 
4(6,8,10) I 

Dn-A I 
I I 

ST~~T ____________ " ____________ \!;s j 
TRUTHTABLE 

RESET DISAB STROBE O INPUT QINPUT 

o 
o 
o 
1 
X 

1 = High levei 
O= Low levei 

TEST WAVEFDRM 

STRCSE 
INFUT 

RESET 

o 
o 
o 
o 
1 

1 1 1 
1 o o 
o X Latched 
X X o 
X X z 

X = Don't care 
Z = High impedance 

180 



TVPICAL APPLICATIDNB 

Bus register 

RESET 
CLOCI< 

-
T - T 

r---1 J ·-----------1-----t----, 

MMC4!50B 

SERIAL 
DATA 

I I 
I I 
I I 
I 4 IIT SHFT 4 BIT SHFT 

I 
I 

I REGISTER REGISTER 
v= 
I 

I I I I 
I I 

L---- -- - ------- ------ ~-· - ·-1----I 

STROBE 
r----- - ·-- ------- ------ - - ·-1---, 
I I 
I I 

I 4508 
- I +-I QUAI) IATOt QUAD LA101 

VHK: 

IJSAII.E 

-llSABLE 

4LNE 
DATA BUS 

I (3 STATEI 
I 

I 
L---+- -- - --------

{ 
J. 

Dual multiplexed bus register with function select 

,---- ---, 
'.J -------.. ; 

3-STATE 
1,,-61T LATCH 

I 
I 
I 
I 
I 

13 STATEI 

------ţ- -·-

4-utE { 
DATA BJS --+-----t-----i-+------.it----!----1 

------------------------4-U NE {----------+-r------..--------t 
llA1' BJS -------1--1------+----....it---t-----

I 
I 
I I I 3-STATE • I 
1 4-81T LATCH I 
I I 
L--➔-1--+---J 

I 
I 
I 
I 
I 
I L __ _ 

,., 

FltKTION 
SELECT 

I 
I 
I 
I ____ ., 

HHC 
4019 

DATA BUS ,...........__ 



MMC 451 D MMC 451 6 

PRESETTABLE UP/DDWN CDUNTERS: 
MMC 451 O PRESETTABLE BCD UP/DDWN 
CDUNTERS 
MMC 451 6 PRESETTABLE BINARV UP/DDWN 
CDUNTER 

GENERAL DESCRIPTIDN 

ThP MMC 4510. MMC 4516 arP monollth1c IntPgra
tPd cirr:uIts ava1lablP 111 16-IPad dual 111-llnP plastic 
packagP. 
ThP MMC 4510 PrPSPtablP BCD Up/Down CountPr 
and MMC 4516 81nary Up /Down CountPr consist of 
faur synchronously clockPd 0-typP fhp-flops lw1th a 
gatIng structurP to prov1dP T-typp fhp-flop capab1-
htyl C0llllPCtPd as countprs. TIIPSP countPrs can bP 
clParPd by a h1gh IPvPI RESET hnP. and can bp prPsPt 
to any b1nary numbPr prPsPnt an thP 1am Inputs by a 
h1gh IPvPI an thP PRESET ENABLE llnP. ThP MMC 
451 O w1II count aut of non-BCD countPr statPs 111 a 
n1uxImum of two clock pulsPs 111 thP up modP. and a 
maximum of faur clock pulsPs 111 thP down modP. li 
thP CARRY-IN input Is hPld low. thP countPr advan
cPs up or down an Pach posItIvP-goI11g clock transI
tIon. Synchronous cascadmg Is accompllshPd by 

ABBDLUTE MAXIMUM RATINGB 

V□□• Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power diss1pation !per packagel 
Oissipation per output transistor 
for TA= tuli package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to V55 pin voltage 

C0llllPCtlllg all clock Inputs 111 parallPI and C0llllPCtIng 
tliP CARRY-OUT of a IPss s19111f1cant stagP to thP 
CARRY-IN of a morp s1gn1f1cant stagP. ThP MMC 
4510 and MMC 4516 can bP cascadPd 111 thP ripplp 
modP by connPrtInq thP CARRY-OUT to thP clock of 
the next stage. lf the UP/DOWN input changes du
ring a terminal count, the CARRY-OUT must be ga
ted with the clock. and the UP/DOWN input must 
change while the clock is high. This method provides 
a clean clock signal to the subsequent countinq 
stage. 

FEATURES 

• MPd1um spPPd oppr11tIL'" t , 8 MHz typ. at 1 O V 
• Synchronous I11tPI'11c1I ['.f1RRY ;wopagatIuII 
• RESET rnul PRESFT · .q,;1!id1tv 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+O 5 V 

10 mA 
200 mW 

100 mW 

-55 to 125 'C 
-4Oto 85 ''C 
-65 to 150 cc 

RECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 

lmput voltage 

Operating 
temperature : 

E and F types 

G and H types 
E and F types 

CDNNECTIDN DIAGRAM 

~T 
Q4 

P4 

Pl 
EAl8WlN 

Ql 

uRR'7U 
Vss 
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'bo 
CLOCI< 

Q3 

P3 
P2 

Q2 

3 to 
3 to 
O to 

-55 to 
-40 to 

18 V 
15 V 

Voo V 

125 cc 
85 cc 



MMC 451 D MMC 4!51 & 

STATIC ELECTRICAL CHARACTERIBTICB 

)over recommended operating conditionsl 

TEST CONOITIONS 

PARAMETER 

VALUES 

v,
1 
I Va llol Voo rr.ow 25°C T4'HGH 

CVI , CVI [µAl CVJ l-----'=:......--1--------1---.:..:.::'-'--~ UNIT 
min. max. min. typ max. min. max. 

VOH 

Qu1escent 
current 

Output high 
voltage 

Output low 
voltage 

Input h1gh 
voltage 

Input low 
voltage 

Output 
drive 
current 

G, H O/ 5 5 5 0.04 5 
types 0/1 O 1 O 1 O 0.04 10 

0/15 15 20 0.04 20 
0/20 20 1 00 0.08 100 

E·, F O/ 5 5 20 0.04 20 
types 0/10 10 40 0.04 40 

0/15 15 80 0.04 80 

O/ 5 
0/10 
0/15 

5 /0, 
1010/ 
15/01 

< 1 5 4.95 
<1 10 9.95 
< 1 15 14.95 

<1 5 
< 1 10 
< 1 , 15 

I ' I o.s14.s < 1 i s as 
I 1 /9 < 1 10 7 
1.5/13.5 <1 15 11 

0.05 
0.05 
0.05 

4.5/0.5 < 1 5 1.5 
9/1 < 1 10 3 

13.5/1.5 < 1 15 4 

4.95 
9.95 

14.95 

3.5 
7 

11 

0.05 
o.os· 
0.05 

1.5 
3 
4 

4.95 
9.95 

14.95 

3.5 
7 

11 

G, H O/ 5 2.5 5 -2 -1.6 -3.2 -1.15 
types O/. 5 4.6 5 -0.64 -0.51 -1 -0.36 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 
0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

150 
300 
600 

3000 

150 
300 
600 

0.05 
0.05 
0.05 

1.5 
3 
4 

µA 

V 

V 

V 

V 

-----lf----1----4------1------lf----+---+---+---1--+---+----I mA 

Output 
sink 
current 

E, F O/ 5 2.5 5 -1.53 -1.36-3.2 -1.1 
types O/ 5 4.6 5 -Q52 -0.44 -1 -0.36 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 
0/15 13:5 15 -3.6 -3.0 -6.8 -2.4 

G, H O/ 5 0.4 5 0.64 0.51 1 0.36 
types 0/1 O 0.5 1 O 1.6 1.3 2.6 0.9 

0/15 1.5 15 4.2 3.4 6.8 2.4 
+------1---~,--4--~-....... ---1---1------1--___.-----1 mA 

11H, 11L Input 
leakage 
current 

Input 
capacitance 

E, F O/ 5 0.4 5 0.52 0.44 1 0.36 
types 0/10 p.5 10 1.3 1.1 2.6 0.9 

0/15 1.5 15 3.6 3.0 6.8 2.4 

G, H 0/18 18 ±0. 1 ±1 □-5 ±0.1 
types Any 

E, F 0115 input 
types 

Any input 

15 ±0.3 ±10-5 ±03 

5 7.5 

, • TL□w = -55°C for G, H devices: -40"C for E, F devices. 
• T HIGH = +125°C for G, H devices: +85°C for E, F devices. 

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

2.5 V min. with V00 = 15 V 
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MMC 4!11 D MMC 4!11 & 

tJVNAMIC ELECTRICAL CHARACTERISTICS 

1 I ,,ir --= 25 C. CJ... == 50 pF, AL c= 200 k, typ1cal temperature coeficient for all V00 values is 0.30/o/°C, all input rise 
-,no fall t1mes = i:!O ns] 

TEST CONDITIONS 
VALUES 

PARAMETER UNIT 
VooM MIN. TYP. MAX. 

. " Propagat1on delay t1me Clock to Q 5 200 400 ·•'t1. 

L JLr-' 10 100 200 ns 
15 75 150 

LpriL· Propagat1on delay t1me preset or 5 210 420 
l1J'. H reset to Q output 10 105 210 ns 

15 80 160 ' 

: .J\..tl Propagat1on delay tIme clock to carry 5 240 480 
tj...;~ r-' Uut 10 120 240- ns 

15 90 180 

t,PHL, Propagation delay tIme carry in to 5 125 250 
~;::iU--i carry aut 10 60 120 ris 

15 50 100 

t;,HL• Propagation delay tirne preset or 5 320 640 
lplrl reset to carry aut 10 160 320 ns 

15 125 250 

L,TLri. Trans1tion time 5 100 200 
t f~1L 10 50 100 ns 

15 40 80 

frnax• Max. clock frequency 5 2 4 
10 4 8 MHz 
15 5.5 11 

t ,t,;, Clock puise w1dth 5 150 
10 75 ns 
15 60 

I'' l Preset enble or removal time 5 150 
10 80 ns 
15 60 

. ~~ Clock rise and fall time 5 15 
t, 10 5 ns 

15 5 

t .d,Jp Carry 1n setup t1me 5 130 
10 60 ns 
15 45 

-.etuP Up-down setup t1me 5 360 
10 160 ns 
15 110 

,/-,i Preset enable 01· reset puise w1dth 5 220 
10 100 ns 
15 75 

~ Time requ1red atter the falhng edge of the reset or preset enable inputs before the rising edge of the clock 
w1II trigger the counter (s1m1lar to setup t1mel. 
lf m,Jre than unit 1s cascadeii 1n the parallel clocked application, ţ. clock should be made less than or equal 
tri the sum of the f1xed propayatIon delay at 1 5 pF and the transition time of the carry output driving stage 
for ttie est1mated capac1t1ve load. 

, ... 
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TIMING DIAGAAMS 

CLOCK 

CAARYiî-1 
UP/DOw'N 

RESET 

PE 
P1 

P2 

P3 
P4 

01 

02 

0.3 

cARh 
COUNT 

r1f'- n.. n. '1. n. 
I 

., 

r- - -- - -
o 1 2 3 4 5 

,. '1. ,. n. 
I 

,,.... -- -
6 7 8 lf 

TAUTHTABLE 

CL CI U/0 PE 

X 1 X o 
_f" o 1 o 

...J o o o 
X X X 1 

X X X X 

X = Don't care 

TIMING DIAGAAM 

CLOCK n. n. n. n. n. n. il. rL n. n. 
CARR'(" 

UP/DOw' 

RESET 
PE n 
P1 
P2 
P3 

P!t 
0.1 - - - - -- - - - -
02 -Q.3 

Q.4 

CARRY OUT 

COUNT 5 6 7 8 9 10 11 12 13 14 

i'l. '1. 

--

8 7 

R 

o 
o 

o 

o 
1 

,. n. 

r, 

-15 9 
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MMC 45"1 O MMC 45"1 6 

MMC45"10 

'1. ,_ ,. n.. i'l. '1. 'l. 'l. :\. n.. n.. ,... I 
' --

n -
i ! 

- - - - -- - - - ... 
... 
-i - i 

I L.. I I 
6 s/4i312i1lo o 9 I 6 : 1 1 o 

ACTION 

NO COUNT 

COUNT LIP 

COUNTDOWN 

PRESET 

RESET 

MMC45"16 

il. n. il. il. ,. n. n. n. il. n. n.. ,..., 
~ 

Voo 
Vss 

- - - - -- - - - ------ --- -
8 7 6 5 4 3 2 1 o o 15 O 



TVPICAL APPLICATIDNS 

Typicnl 16-channel .i bit cbtn nqu,sit,on system 

PRESETI INPUlS 
MMC 4516 

C CK P ESET 
ENABLE 

MMC 451 D MMC 451 6 

Th,s aquisition system can be operated in the random access mode by jamm,ng 1n the channel number at 
the present inputs, or in the sequential mode by clocking the MMC 4516. 

Cascading counter packages 

"Ripple clocking" 

117 



MMC41511 

acc.:Ta-SEVEN SEGMENT LATCH/ 
DECDDER/DRIVER 

GENERAL DEBCRIPTIDN 

The MMC 4511 is a monolithic integrated circuit 
available in 16-lead dual in-line plastic or ceramic 
package 
The MMC 4511 type is a BCD-to-7-segment latch 
decoder driver constructed with COS/MOS logic and 
n-p-n bipolar transistor output devices on a single 
monolithic structure. This device combines the low 
quiescent power dissipation and high noise immunity 
features of COS/MOS with n-p-n bipolar output capa
ble of sourcing up to 25 mA. This capability allows 
the MMC 4511 type to drive LED's and other dis
plays directly. Lamp Test IL TJ. Blanking IB LI and 
Latch Enable or Strobe inputs are provided to test 
the display, shut oft or intensity-modulate it, and 
stare or strobe a BCD cade, respectively. Several 
different signals may be multiplexed and displayed 
when externai multi13lexing circuitry is used. 

ABBDLUTE MAXIMUM RATINCIB 

Supply voltage: G and H types 

Input voltage 
E and F types 

DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= tuli package-temperature range. 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• High-output-sourcing capability lup to 25mAJ 
• Input latches for BCD cade storage 
• Lamp test and blanking capability 
• 7-segment outputs blanked for BCD input co

des"11001 

APPLICATIDN 

• lnterfacing with various displays 
• Driving common-cathode 7-segment LED displays 
• Driving low-voltage fluorescent displays 
• Driving incandescent displays. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55to 125 oe 
-40to 85 oe 
-65to 150 oe 

RECDMMENDED DPERATINCJ CDNDITIDNB 

Voo* Supply voltage: G and H types 

V, Input voltage 
E and F types 

TA Operating 
temperature : G and H types 

E and F types 

CDNNECTIDN DIACJRAM 

B 

C 
[T 

il 
LEIS'iffiiE 

D 

A 

'I$ 

, .. 

'-txl 
t 
g 

b 

d 

3to 
3 to 
Oto 

-55to 
-40to 

18 V 
15 V 

Voo V 

125 oe 
85 oe 



MMC4B11 

LOGIC DIAGAAM 
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TRUTHTABLE 

LE BI LT I o ~ B A a b I 

X X o X X X X 1 1 

X [J 1 X X X X o o 
o Î 1 C) o o o 1 1 

o 'I 1 o n Q 1 o 1 _, 

o 1 o C 1 ,O 1 1 

o 1 1 o G 1 . 1 1 I 

I ') 1 1 o 1 o o o 1 
I C 1 1 o 1 o 1 1 o I 

o 1 1 o 1 1 o o o 
o 1 1 o 1 1 1 1 1 

o 1 1 1 o o o 1 1 

o 1 1 1 o o 1 1 1 

o 1 1 1 o 1 o o o 
o 1 1 1 o 1 1 o o 
o 1 1 1 1 o o o o 
o 1 1 1 1 o 1 o o 
o 1 1 1 1 1 o o o 
o 1 1 1 1 1 1 o o 
1 1 1 X X X X 

X = Don't care 
-:} = Oepends an BCD cade previously applied when LE = O 

Note : Display is blank for all illegal input codes CBC□ > 10011 

WAVEFDRMS 

-\00 

o 

V(J) 

-O 

170 

MMC 4!511 

C d e f g Display 

1 1 1 1 1 a 
o o o o o Blank 

1 1 1 1 o D 
1 o o o o 1 
o 1 1 o 1 a 
1 1 o o 1 3 
1 o o 1 1 4 
1 1 o 1 1 !5 
1 1 1 1 1 & 
1 o o o o 7 
1 1 1 1 1 a 
1 o o 1 1 g 

o o o o o Blank 

o o o o o Blank 

o o o o o Blank 

o o o o o Blank 

o o o o o Blank 

o o o o o Blank 

i~ ~:-

YIXl 

-· \00 



■TATIC ELECTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER V1 Va 11 □ 1 V□□ "ltow 
IVJ IVJ lµAJ IVJ min. max. 

IL Quiescent G,H O/ 5 5 5 
current types 0/10 10 10 

0/15 15 20 
0/20 20 100 

E, F O/ 5 5 20 
types 0/10 10 40 

0/15 15 80 

VOH Output high O/ 5 5 4 
voltage 0/10 10 9 

0/15 15 14 

V□L Output low 5 /O <1 .5 0.05 
voltage 10/0 <1 10 0.05 

15/0 <1 15 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 1.5 
voltage 9/1 <1 10 3 

13.5/1.5 <1 15 4 
--·-·- -----· --·--------- - -- --- --- ... . - . - ----· --- ··-
V□H Output drive G,H o 4.1 

voltage types 5 
10 5 3.8 
15 
20 3.55 
25 3.4 

o 9 
5 

10 10 8.85 
15 
20 8.7 
25 8.6 

o 14 
5 

10 15 13.9 
15 
20 13.75 
25 13.65 

E, F 
types g 4.1 

10 
5 

3.6 
15 
20 2.8 
25 

o 9.1 
5 

10 
10 · 

8.75 
15 
20 8.1 
25 
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MMC41511 

VALUES 

25°c ÎHIGH UNI T 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.1 4.55 4.2 
9.1 9.55 9.2 V 

14.1 14.5!5 14.2 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

---·•·· --·-··· --·· - . ---- .. -- ·-· 
4.1 4.55 4.2 

4.25 
3.9 4.10 3.9 

3.95 V 
3.4 3.75 
3.1 3.55 

9.1 9.55 9.2 
9.25 

9 9.15 
9.05 V 

8.6 8.9' 8.4 
8.3 8.75 

14.1 14.55 14.2 
14.3 

14 14.2 14.0 
14.1 V 

13.7 13.95 13.5 
13.5 13.8 13.1 

4.1 ~:~~ 4.1 

3.6 4.12 3.3 V 3.94 
2.8 3.75 2.5 

3.54 

9.1 9.58 9.1 
9.26 

8.75 9.17 8.45 V 9.04 
8.1 8.9 7.8 

8.75 



BTATIC ELECTFHCAL CHAAACTEAIBTICB 

Cover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER V1 Va Pol Voo l'tow 
M M CµAl M min. max. 

- - o - f4.1 
5 

E. F 10 
15 

13.75 
types 15 

20 13.1 
25 

--

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 as 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 a4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G,H 0/18 18 ±0.1 
leakage types Any 
current input E,F 0/15 15 ±a3 

types 

Input c, 
capacitance Anyinput 

··-· 

MMC4!511 

VALUES 

2s0 c ÎHIGH UNIT 
min. typ max. min. rnax. 

14_,-- 14.o9 
-- 14.1-

14.27 
13.75 14.18 13.45 V 

14.07 
13.1 13.95 12.8 . 

13.8 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 a36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 
±10-5 ±a3 ±1 

--- - - .--

5 7.5 pf 

• T LOW = -55" C for G, H devices: -40°C for E, F devices. 
• T HIGH = + 125° C for G, H devices; + 85° C for E, F devices. 

The Noise MarQin for both "1" and "O'' levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V0_o = 15 V 
DVNAMIC ELECTAICAL CHAAAC::TEAl■TIC■ 

CT A= 25°C, CL = 50 pf, RL = 200 kn, typical temperature coefficient for all V00 values is a30fo/°C, all input r1se 
and fall titnes = 20 nsl · 

TEST VALUES 
PARAMETER CONDITIONS 

UNIT 
VarJ.VJ min. typ. max. 

tPHL Propagation delay time IDatal 5 520 1040 
10 210 420 ns 
15 150 300 

tPLH Propagation delay time IDatal 5 660 1320 
10 260 520 ns 
15 180 360 

tPHL Propagation delay time IBU 5 350 700 
10 175 350 ns 
15 150 300 

tPl.H Propagation delay time IBU 5 400 800 
10 175 350 ns 
15 150 300 

tPHL Propagation delay time CLTI 5 250 500 
10 125 250 ns 
-15 85 170 

tPl.H Propagation delay time CLTI 5 150 300 
10 75 150 ns 
15 50 100 
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PARAMETER 
TEST CONDITIONS 

tTLH Transition time 

tTHL Transition time 

tsetup Setup time 

thold Hold time 

tw Strobe puise width 

APPLICATIDN 

Driving common-cathode 7-segment LED displays 

- \ho 
LT ---------., 

SCD {: 
INPUrS C 

D 

I a. 
10 Vro I 

I 
I 
I 
I 
I 
I 

LATCH 
& 

CECODER 

L---------

173 

I 
I 
I 

VDDM 
5 

10 
15 

5 
10 
15 

5 
10 
15 

5 
10 • 
15 

5 
10 
15 

MMC41511 

--· 

VALUES 

min. typ. max. UNIT 

40 80 
30 60 ns 
20 50 

125 310 
75 185 ns 
65 160 

150 75 
70 35 ns 
40 20 

o -75 
o -35 ns 
o -20 

400 200 
160 80 ns 
100 50 



MMC 45„ B MMC 4520 

DUAL UP-CDUNTERB: 
MMC 4541 B DUAL BCD UP-CDUNTEA 
MMC 4520 DUAL BINARV UP-CDUNTER 

GENERAL DEBCRIPTIDN 

The MMC 4518/4520 are monolithic integrated cir
cuits available in 16-lead dual in-line plastic package. 
The MMC 4518 Dual BCD Up Counter and MMC 
4520 Dual Binary Up Counter each consist of .two 
ident1cal, internally synchronous 4-stage counters. 
The counter stages are D-type flip-flops hav1ng in
terchangeable Clock and Enable lines for incremen
ting on either the positive-going or negative-going 
transition. For single-unit operation the Enable input 
is maintained .high" and the counter advances on 
each positive-going transition of the Clock. The 
counters are cleared by high levels on their Reset li
nes. The counter can be ca!;,caded in the ripple mode 
by connecting Q4 to the Enable input of the subsequ
ent counter while the clock input of the latter is held 
low. 

ABBDLUTE MAXIMUM RATINGB 

Voo* 

V, 
I 

F'tot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current [any one input) 
Total power dissipation [per packagel 
Dissipation per output transistor 
for TA== full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage va.lues are referred to V 88 pin voltage 

FEATURES 

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

• Positive or negative edge triggering 
• Synchronous internai CARRY propagation 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

AECDMMENDED DPERATING CDNDITIDNS 

Voo* Supply voltage: G and H types 
E and F types 

V, lmput voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGAAM 

CLOCK A 

ENABLEA 

QlA 

02A 

03A 

Q4A 

1 

2 

3 
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VIIJ 
RESET & 

Ql B 

ENABlE B 

OJlJ< B 

3 to 
3 to 
O to 

-55 to 
-40 to 

18 V 
15 V 

Voo V 

125 oe 
85 oe 



LOGIC DIAGRAM 

MMC451B 

EHABLE 

2/10 

CLOCK 

1/9 

MMC4520 

2/Wl 

C.LD(K 

1/9 

MMC 451 B MMC 4520 
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TIMING DIAGAAM 

MMC 451 S MMC 4!51!0 

TAUTH TABLE for MMC 
41518/4152D 

CLOCK ENABLE RESET ACTION 

_r 1 1 Increment counter 

o """""- o Inter counter 

X __r o No change 

"- X o No change 

_r o o No change 

1 --..._ o No change 

X X 1 Q1 thru Q4 = O 

C 

E 

LO~ i. t rt. rt. ri i rl ;_ i. n 11 12 13 14 15 16 17 18 

MMC 
4518 

MMC 
4520 

NABI.E 

R ESET 

w... 

a, 

0.3 

Q4 

.21.. 

Q2 

Q3 

Q4 

~ 2 

-

1 2 --

.l., 4 .l. 6 .l.. 8 

- - -

.J.. 4 _j, 6 ..z. 8 

- - -

I I I J I I I I --
-

.1. o ..l. 2 ..l. 4 .l. 6 7 8 .!. -- - - - - -

... 
.2. 10 Jl 12 Jl. 14 ~ o ..l. 2 J. 4 

- - - - - -
-
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STATIC ELECTRICAL CHARACTEAIBTICB 

lover recommended operatmg condit1onsl 

TEST CONDITIONS 

PARAMETER v, Va l'ol V□□ lt□w 
IVI IVI lµAI IVI min. 

IL Qu1escent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E, F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output h1gh O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VOL Output low 5 /O <1 5 
voltage 10/0 < 1 10 

15/0 1 ,✓ 1 15 
- ---

V1H Input h1gh 0.5/4.5) < 1 5 3.5 
voltage 1 /9 ) < 1 10 7 

1.5/13$ < 1 15 11 

VIL Input low 4.5/0.5 <1 I 5 
voltage 9/1 <1 I 1q 

13.5/1.5 <1 15 

IOH Output G, H O/ 5 2.5 5 2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 - 1.6 

0/15 13.5 15 42 

E, F O/ 5 2.5 5 --1.53 
types O/ 5 4.6 I 

I 
5 0.52 

0/10 9.5 10 -1.3 
0/15 13.5 I 15 - 3.6 

-
i G, H ---

lc,L Output O/ 5 0.4 

I 
5 0.64 

smk ,types 0/10 0.5 10 1.6 
current I 0/15 1.5 I 15 4.2 

: E, F I O/ 51 0.4 5 0.52 
; types 0110! 0.5 

I 
10 1.3 I 

' 0/151 
I 

1.5 15 3.6 

l,H, ,,l Input : G.H 0/181 ! 18 
leakaye 1types Any 
current ' input E, F 0/15 i 15 

types l 
c, Input i 

capac1tance 1Any input! 
I i 

• TLDw , 55'·C for G, H devices; -40-C for E. F dev1ces. 
• T HIGH f 125'-C for G, H dev1ces; +85' C for E. F dev1ces. 

The No1se Margm for both "1" and "O" level is: 
1 V m1n. with V00 '-'-- 5 V 
2 V m1n. w1th V00 = 10 V 

2.5 V mm. with V00 = 15 V 
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max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
005 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC 4&1 B MMC 4151i!D 

VALUES 

25°c ~IGH UNI T 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
004 80 600 

4.95 4951 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
005 0.05 V 
0.05 0.05 

- --
3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 - 3.2 -1.15 
--051 -1 -0.36 
-1.3 --2.6 --09 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 1 - 0.36 

1.1 I -2.6 -0.9 
-3.0 1-6.8. 2.4, 

- -
0.51; 1 0.36 
1.3 I 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1, 0.36 
1.1 2.6 09 
3.0 6.8 2.4 

±10 5 ±0.1 ±1 

µA 
± 10 5 ±0.3 ±1 

5 7.5 pF 



MMC 451 B MMC 4520 

DVNAMIC ELECTRICAL CHARACTERISTICS 

!TA = 25° C, CL = 50 pF, RL = 200 k, typical temperatu re coefficient for all V00 va lues is 0.30/o/°C, all input 
nse and fall time = 20 nsl 

t 
t 

t 
t 

t 
t 

t 

t 

PLH• 
PHL 

PLH• 
PHL 

TLH. 
THL 

W• 

w. 

t 
t 

r, 

t 

t 
t 

t 

max• 

r. 

t 

W• 

PARAMETER 

propagation delay time !Reset to output) 

Propagation delay time IClock or Enable 
to output) 

Transition time 

Clock puise width 

Enable puise width 

Clock or enable rise and fall time 

Maximum clock frequency 

Clock input rise and fall time 

Reset puise width 

TVPICAL APPLICATIDNS 

TEST CONDITIONS 
V001Vl 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

5 
10 
15 

Ripple cascllling of flU counters with positive-edge triggering 

tiM .J\_ 

,-
1 
I 
I 
I 

I 01,A 

I 3 4 s 6_---,,...,,..,,,. L ____ M~~-
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VALUES 
UNIT 

Min. Typ. Max. 

280 560 
115 230 ns 
80 160 

330 650 
130 225 ns 
90 170 

100 200 
50 100 ns 
40 80 

200 100 
100 50 ns 
70 35 

400 200 
200 100 ns 
140 70 

15 
15 µS 
5 

1.5 3 
3 6 MHz 
4 8 

15 
5 µs 
5 

250 125 
110 55 ns 
80 40 



MMC 451 B MMC 4520 

Synchronous cascading of four bi"lary ceunh!rs wilh negative-alge lriggering 

CLOCK INPUT 

r-- - ---
, t------1--------+-+-,:----1-----1----+--. 

I 
I 
I 
1-....;;;.;..=.-~ .. 
L 
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MMC4B43 

BCD-TD-SEVEN SEGMENT LATCH/ 
DECDDER/DRIVER 
GENERAL DEBCRIPTIDN 

The MMC 4543 BCD-to-7 Segment Latch/Decoder 
/Driver is designed for use with liquid crystal rea
douts and is constructed with complementary MOS 
ICMOSI enchancement-made devices. The circuit 
provides the functions of a 4-bit storage latch and a 
8421 BCD-to 7 segment decoder and driver.The de
vice has the capability to Invert the logic levels of the 
output combinations. The Phase IPhl, Blanking 18IJ, 
and Latch Disable ILDI inputs are used to reverse 
the truth-table phase, blank the display, and stare a 
BCD cade, respectively. For liquid crystal readouts, 
a square wave is applied to the Ph input of the circuit 
and the electrically common back plane of the dis
play. The outputs of the circuit are connected di
rectly to the segments of · the readout. For other 
types of readouts, such ai; light-emitting diode ll..EDI, 
incandescent, gas discharge, and fluorescent rea
douts, connections diagrams are given an this data 
sheet 

ABBDLUTE MAXIMUM RATINGB 

V, 
I 
Pcot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AII voltage values are referred to Vss pin voltage 

FEATURES 

• Phase input signal repraduced an outputs for liquid 
crystal display 

• Latched storage of input cade 
• Blanking input for display intensity modulation 
• Readout blanking for illegal input combinations 
• Balanced output drive current specifications 

APPLICATIDNB 

Aplications include instrument le.g. count_er, □VM, 
etc.I display driver, computer /calculator display dri
ver, cockpit display driver, and various clock, watch, 
ano timer uses. 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V0 o+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATINCI CDNDITIONS 

V□□• Supply voltage: G and H types 

V, Input voltage 
E and F types 

TA Operating 
temperature : G and H types 

E and F types 

CDNNECTIDN DIAGRAM 

LATCH 

18D 

',m 

t 
g 

d 

b 

3 to 
3 to 
0to 

-55 to 
-40to 

18 
15 

Voo· 

125 
85 

V 
V 
V 



STATIC ELECTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAMETER v, Va llol V□□ Tr.ow 
IVI M lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
cun-ent types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

VOH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VDL Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H -Input high 05/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 < 1 10 

13.5/1.5 <1 15 

loH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
cun-ent 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 ~1.53 
types O/ 5 4.6 5 

0/10 9.5 10 
0/15 13.5 15 

loL Output G,H O/ 5 0.4 5 
sink types 0/10 0.5 10 
cun-ent 0/15 1.5 15 

E.F O/ 5 0.4 5 
types 0/10 0.5 10 

0/15 1.5 15 

111-+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input 

* T LOW = -55°C for G, H devices; -40°C for E, F devices. 
* T HIGH = +125°C for G, H devices; +85°C for E. F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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-0.52 
-1.3 
-3.6 

0.64 
1.6 
4.2 

0.52 
1.3 
3.6 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4543 

VALUES 

25°C ~IGH UNIT 
min. typ max. min. max. 

004 5 150 
004 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 005 V 
0.05 0.05 -3.5 3.5 

7 7 V 
11 11 

1.5 1.5 
3 ' 3 V 
4 4 

-1.6 -3.2 -1.15 
-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-044 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -68 -2.4 

0.51 I 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±01 ±1 

µA 
±10-5 ±0.3 ±1 

5 7.5 pF 



DVNAMIC ELECTRICAL CHARACTERIBTICS 

[CL = 5 pF, TA= 25°CI 

PARAMETER Voo 
!Vdcl 

tPHL• tPLH Propagation delay time 5 
10 
15 

tTLH• tTHL Output transition time 5 
·10 
15 

t, . "P Minimum data input setup time 5 
10 
15 

thald Minimum data input hold time 5 
10 
15 

PWLD Minimum LD puise width 5 
10 
15 

TRUTHTABLE 

INPUTS 

LD 81 Ph* D C 8 A a b C d 

X 1 o X X X X o o o o 
1 o o o o o o 1 1 1 1 
1 C o o o o 1 o 1 1 o 
1 o o o o 1 o 1 1 o 1 
1 o o o o 1 1 1 1 1 1 

1 o o o 1 o o o 1 1 o 
1 o o o 1 o 1 1 o 1 1 
1 o o o 1 1 o 1 o 1 1 
1 o o o 1 1 1 1 1 1 o 
1 o o 1 o o o 1 1 1 1 
1 o o 1 o o 1 1 1 1 1 
1 o o 1 o 1 o o o o o 
1 o o 1 o 1 1 o o o o 

1 o o 1 1 o o o o o o 
1 o o 1 1 o 1 o o o o 
1 o o 1 1 1 o o o o o 
1 o o 1 1 1 1 o o o o 
o o o X X X X . 

VALUES 

min. typ. 

550 
210 
160 

100 
50 
40 

-40 
-15 
-10 

40 
15 
10 

125 
50 
40 

DUTPUTS 

e f g 

o o o 
1 1 o 
o o o 
1 o 1 
o o 1 

o 1 1 
o 1 1 
1 1 1 
o o o 
1 1 1 
o 1 1 
o o o 
o o o 

o o o 
o o o 
o o o 
o o o . 

t t 1 t Inverse of output combinations above 

X = Don't care 
t = Above combinations 
• = For liquid crystal readouts, apply a square wave to Ph 

For common cathode LED readouts, select Ph = O 
For common anode LED readous, select Ph = 1 

•• = Depends upon the BCD cade previously applied when LD = 1 
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MMC4543 

UNIT 
max. 

1100 
420 ns 
320 

200 
100 ns 
80 

o 
o ns 
o 

80 
30 ns 
20 

250 
100 ns 
80 

Display 

Blank 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 

Blank 
Blank 

'Blank 
Blank 
Blank 
Blank . . 

Display as above 



LOGIC DIAGRAM 

Vss=-Pm8 

TVPICAL APPLICATIDNS 

MMC4543 

,...~~►--cll>--o IZ ct' 

~-++HV .... -t:tl"'~-4~-013 I 

µ==t=t~ >--t:tr~----dl>--015 f 

.....__--1,.;;;;;;;w>--t-ll"~-cf>.-~g 

CONNECTIONS TO VARIOUS DISPLAY REAOO.JTS 

LIQlJO CRYSTAL ( LC l REAOOUT INCANDESCENT REAOOUT 

l'ff: 4543 Output ._ __ _ 

LIGHT EHITTING DIOOE ( LED l READOUT 
____ Comman calhode 
HHC 4543 LED 
Output 

Ph 

FWORESCENT REAOOUT 

Rament 
S14JPY 

sagnents 

Al 
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GAS DISCHARGE READOUT 

MMC 4543 
Output 

Ph 



4-BIT BIDIRECTIDNAL UNIVERSAL 
SHIFT REGISTER 

GENERAL DEBCRIPTIDN FEATURES 

MMC4D104 

The MMC 40104 is a monolithic i.c., available in 16-
lead dual 1n-line plastic or ceramic package The 

• Medium-speed operat1on: fcL O 9 MHz, V□□ 
10 V 

MMC 40104 1s a universal shift register featur111q 
parallel mputs, parallel outputs, SHIFT RIGHT and 
SHIFT LEFT serial inputs, and a high-impedancP. tl11rd 
output state allowing the device to be used ,n bus
organized systems. ln the parallel-load mode ISO and 
S 1 are highl, data is loaded into the assoc1ated flip
flop and appears at the output after the posit,ve 
transition of the CLOCK input .Ou ring loadmg, serial 
data flow is inhibited.Shift-right and shift-left are ac
comphshed synchronously an the positive clock edge 
with serial data entered at the SHIFT RIGHT and 
SHIFT LEFT serial inputs, respectively. Clearing the 
register is accomplished by setting both mode con
trols low and clocking the register When the output 
enable input is low, all outputs assume the high impe
dance state. 

• Fully static operat,on 
• Synchronous parallel or serial operat1on 

ABSOLUTE MAXIMUM RATINGB 

V□□• 

V, 
I 
Ptot 

Supply voltage: G and.H types 
E and F types 

Input voltage 
DC input current lany one input! 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= tuli package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

• Three-state outputs 

APPLICATIDNB 

Control circuitry 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40 to 
-65 to 

RECDMMENDED DPERATING CDNDITIDNB 

V00• Supply voitage: G and H types 

Input voltage 

Operating 
temperature : 

E and F types 

G and H types 
E and F types 

CDNNECTIDN DIAGRAM 

2 

3 

10P VEW 
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3 to 
3 to 
O to 

-55 to 
-40 to 

Yao 
o.o 
QI 

Q2 

Q3 

CLOCK 

SELECT I 

SELECTO 

20 
18 

V00+0.5 
±10 
200 

100 

125 
85 

150 

18 
15 

Voo 

125 
85 

V 
V 
V 

mA 
mW 

mW 

"C 
··c ne 

V 
V 
V 

oe 
oe 



LOGIC DIAGRAM 

DO 

~ 1 
ENABlE• l>o 

CLOrK0 11 s-o • 

C> OE 

CL 

ci> J ~IT 

o 

G' 
B 
B 
E 

* -INPUTS PlllTECTED BY COS l'()S PROTECTION 

NETWORK 
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MMC4D'1D4 

OE 

14 

a, 

13 

O.z 

12 



STATIC ELECTRICAL CHARACTERISTICS 
lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va I lol Voo l'tow 
IVI NI lµAI IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

VoH Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

Vo._ Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0'.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 
voltage 9/1 -< 1 10 

13.5/1.5 <1 15 

l □H Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

l□L Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E,F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

I 0/15 1.5 15 3.6 

ln+ l1L Input G,H 0/18 18 
leakage types Any 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input 

• TL□W = -55°C for G, H devices; -40'C for E, F devices . 
• THIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" level is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 
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max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC4D1D4 

VALUES 

25°C f"HIGH 
UNI T 

min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.1 E 
-0.51 -1 -0.3E 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36 
1.3 2.6 0.9 
3.4 6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-s ±0.1 ±1 

µA 
±10 5 ±0.3 ±1 

5 7.5 pF 



MMC40"1D4 

DVNAMIC ELECTRICAL CHARACTERIBTICS 

fT A= 25°C, Cl cc 50 pF, Rl = 200 kohm, typ1cal temperature coefficient for all V00 values is 0.30/o/°C, all Input 
rIse and fall time = 20 nsl. 

TEST VALUES 
PARAMETER CONOITIONS 

UNIT 
VnnlVI min. typ. max. 

tPlH• Propagation delay time 5 220 440 
tPHl Clock to Q 10 100 200 ns 

15 70 140 

tpZH, 3-state outputs 5 80 160 
tpzl, High impedance 10 35 70 ns 
tp17 15 25 50 

tPHZ 5 45 90 
10 25 50 ns 
15 20 40 

tTHl• Transition time 5 100 200 
tTlH 10 50 100 ns 

15 40 80 

tsetup Setup time DO, D3, SA, SL to Clock 5 80 100 
10 35 70 ns 
15 20 50 

SO, S 1 to Clock 5 200 400 
10 110 220 ns 
15 65 130 

thold Hold time DO, D3, SR, SL 5 -65 o 
10 -25 o ns 
15 -15 o 

SO, S1 to Clock 5 -170 o 
10 -95 o ns 
15 -55 o 

tw Clock puise width 5 90 180 
10 40 180 ns 
15 25 50 

fel Clock inputfrequency 5 3 6 
10 6 12 MHz 
15 8 15 

t,., t1 Clock input rise or fall time 5 1000 
10 100 µS 
15 100 

TRUTHTABLE 

CLOCK 
MODE SELECT OUTPUT ACTION 
so S1 ENABLE 

__,,,,,.,,,- o o 1 Reset 
_.,,,..- 1 o 1 Shift right IQO toward Q31 ___,.,.,.- o 1 1 Shift left IQ3 toward QOJ ___,.,.,.- 1 1 1 Parallel load 

X X X o Operations occur as shown 
above, but outputs assume h1gh 
impedance 
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MMC40107 

DUAL 2-INPUT NAND BUFFER/DRIVER 

GENERAL DEBCRIPTIDN 

The MMC 401 07 is a monolithic i.c., available in 
14-lead dual in-line ceramic package and plastic 
package. 
The MMC 40107 is a dual 2-input NANO buffer/dri
ver containing two independent 2-input NANO buf
fers with open-drain single n-channel transistor out
puts 
This device features a wired-DR capability and high 
output sink current capability 1136 mA typ at V00 = 
10 V, Vos= 1 VI 

ABBDLUTE MAXIMUM RATINCJB 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I ptot DC input current lany one input! 

Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

TA Operating 
temperature : G and H types 

Îstg 
E and F types 

Storage temperature 

• AH voltage values are referred to Vss pin voltage 

FEATURES 

• quiescent current specified to 20 V 
• maximum input leakage of 1 µA at 18 V lfull pac

kage temperature rangel 
• standardized symmetrical output characteristics 
• 5 V. 1 O V, and 15 V parametric ratings 

APPLICATIDNB 

.Driver circuits 

-0.5 to 
-0.5 to 
-0.5 to 

-55 to 
-40to 
-65 to 

20 
18 

V00+0.5 
±10 
200 

100 

125 
85 

150 

V 
V 
V 

mA 
mW 

mW 

oe 
oe 
oe 

RIECDMMENDED DPERATINCJ CDNDITIDNB 

Voo• Supply voltage: G and H types 3to 18 V 
E and F types 3 to 15 V 

V, Input voltage o to Voo V 
TA Operating 

temperature : G and H types -55 to 125 oe 
E and F types -40 to 85 oe 

CDNNECTIDN DIACJRAM 

~ ',to 
t,(: NC 
A NC 
B D 

C-A-8 E 

IC F•IR 

~ NC 

, .. 



STATIC IIL■CTRICAL CHARACTERIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER v, Va llol Va□ Ttow 
IVI IVI lµAI IVI min. max. 

IL Quiescent G,H O/ 5 5 1 
rurrent types 0/10 10 2 

0/15 15 4 
0/20 20 20 

E, F O/ 5 5 4 
types 0/10 10 8 

0/15 15 1-6 

v,H„ Input high voltage a5/4.5 < 1 5 3.5 
1/9 < 1 10 7 

1.5/13.5 < 1 15 11 

v,L•• Input low voltage 4.5 < 1 5 1.5 
9 < 1 10 3 

13.5 <1 15 4 

loL Output G,H 5 0.4 5 21 
sink types 5 1 5 44 
current 10 0.5 10 49 

10 1 10 89 
15 0.5 15 66 

E,F 5 0.4 5 17 
types 5 1 5 35.7 

10 0.5 10 39.1 
10 1 10 72.2 
15 0.5 15 53.5 

VALUES 

25°c 

min. typ 

0.02 
0.02 
0.02 
a04 

0.02 
ao2 
0.02 

3.5 
7 

11 

16 32 
30 68 
37 74 
68 136 
50 100 

13.6 32 
25.5 68 
31.4 74 
57.8 136 
42.5 100 

IOH Output drive current No internai pull-up device 

111-+ l1L Input G,H 0/18 18 
leakage types Any 
current E, F input 

0/15 15 
types 

IOH, loL••• 3-state G,H 
0/18 18 18 output types 

leakage E,F 
0/15 15 15 current types 

c, Input capacitance Any input 

Co Output capacitance Any output I 
• T LOW = -55°C for G, H devices: -4Cl"C for E, F devices. 
• T HIGH = + 125°C for G, H devices: +85° C for E, F devices. 

The No1se Margin for both "1" and "O" levei Is: 
1 V min. w1th V00 = 5 V 
2 V mm. w1th V00 = 1 O V 

2.5 V min. with V00 = 15 V 
*" Measured with externai pull-up resistor, RL = 1 O Kn to V00 

••• Forced output disabled 

, .. 

±a1 ±10-f 

±a3 ±10-f 

2 10·4 

2 10 4 

5 

30 

MMC40107 

~IGH UNIT 

max. min. max. 

1 30 
2 60 
4 120 

20 600 
µA 

4 30 
8 60 

16 120 

3.5 
7 V 

11 

1.5 1.5 
3 3 V 
4 4 

12 
25 
28 
51 
38 

12 
22 
27 
51 
37 

mA 

±0.1 ±1 
µA 

±0.3 ±1 

2 20 
µA 

2 20 

7.5, pF 



MMC40'107 

DVNAMIC ELECTRICAL CHARACTERIBTICS 

ITA= 25°C, CL = 50 pF, typical temperature coeffic1ent for all v00 values is 0.30/o/°C, all input rise and fall time 
20 ns) 

TEST VALUES 
PARAM ETER CONDITIONS 

V00CVI min. typ. 
UNIT 

max. 

tPHL• Propagation delay time RL*=120 O 5 100 200 
tPLH High-to-Low 10 45 90 ns 

15 30 60 

Low-to-High RL*=120 O 5 100 200 
10 60 120 ns 
15 50 100 

tlHL Transition time RL*=120H 5 50 100 

tTLH High-to-Low 10 20 40 ns 
15 10 20 

Low-to-High RL*=12ll ll 5 50 100 
10 35 70 ns 
15 25 50 

*RL is externai pull-up resistor to V00. 

SCHEMATIC DIAGRAM AND TRUTH TABLE 

VII) TRUTH . TABLE 

Voo =14 
Vss • 7 

TVPICAL APPLICATIDNB 

A B C 

o o 1• z• 
1 o 1• zll 
o 1 1• ?,• 

1 1 o 

• Requires externai pull-up resistor IRLJ to V00. 

~ W1thout pull-up resIstor 13-statel 

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

Line-driver circuit Direct de drive interface of 401 07 with a triac 

1/2 MMC 40107 V:,s---------· N 

190 



Motor-controller circuit 

A----.1'+--~(H)l--..._-+â B 
1/2 MMC 40107 

A B MOTOR FUNCTION 

o o OFF 
1 o COUNTER CLOCKWISE 
1 1 AS PREVIOUS STATE 
o 1 CLOCKWISE 
1 1 AS PREVIOUS STATE 

A 2.2' watt incandescent lamp-driver circuit 

Multiplexed LED circuit 

MMC4013 

MMC40107 

lnterface of 401 07 with trinr:. wh1t COS/MOS 
component and triac isolatecl 

LED driver circuit 

R 'tD -"LED 
L= lt.ED 

INHIBIT ENABLE 

o o 
1 o 
o 1 
1 1 

r----C:::::J--L 

OUTPUT 

OFF 
OFF 
OFF 
ON 

47.A 
240V 

SOHz 
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MMC4D1B1 

4-BIT ARITHMETIC LOGIC UNIT 
GENERAL DEBCAIPTIDN 

The MMC 40181 is a monolithic integrated circuit, 
available in 24-lead dual in-line plastic or ceramic 
package. 
The MMC 401 81 is a low-power four-bit parallel 
arithmetic logic unit CALUi capable of providing 16 bi
nary arithmetic operations on two Boolean varia
bles. The mode control input M selects logical CM = 
Highl or arithmetical CM = Lowl operation. The four 
select inputs CSO, S1, S2 and S3I select the desired 
logical or arithmetical functions, which include ANO, 
OR, NANO, NOR and excluSllv.e -OR and-NOR in the 
logical mode, and addition, substraction, decrement, 
left-sh1ft, and straight transfer in the arithmetic 
mode, according to the truth table. The MMC 40181 
operation may be interpreted with either active-low 
or active-high data at the A and B word inputs and 
the function outputs F, by using the appropriate 
truth table. The MMC 40181 contains logic for full 
look-ahead carry operation for fast carry generation 
using the carry-generate and carry-propagate out-

ABBDLUTE MAXIMUM l=IATINGB 

Voo• 

V, 
I ptot 

Supply voltage: G and H types 
E and F types 

Input voltage 
DC input current Cany one input) 
Total power dissipation (per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• AH voltage values are referred to Vss pin voltage 

puts G and P for the four bits of the MMC 40181. A 
ripple carry output Cn+ 4 is available for use in 
systems where speed is not of primary importance. 
Also included in the I\IIMC 40181 is a comparator 
output A = 8, which assumes a h1gh level whenever 
the four-bit input words A and B are equal and the 
device is in the substract mode. ln addition. relative 
magnitude information may be derived from the car
ry-1n input Cn and r1pple carry-out output Cn•4 by pla
cing the unit 1n the substract mode and externally 
decoding us1ng the information in Table li. 

FEATURES 

• Full look-ahead carry for speed operations on long 
words 

• Generates 16 logic functions of two boolean varia
bles 

• Generates 16 arithmetic functions of two 4-bit b1-
nary words 

• A = B comparator output avaible 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V□o+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40 to 85 oe 
-65 to 150 oe 

AECDMMENDED DPEAATING CDNDITIDNB 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM Bâ 
An 
S3 

S2 

S1 

so 
Cn 

M 

Rl 
F1 
f2 
Vss· 
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Voo 
Ai 
81 
Â2 

IÎ2 

A3 
83 
ii 
Cn+4 
p 

A=B 

F3 

3 to 
3 to 
O to 

-55 to 
-40 to 

18 
15 
V□□ 

125 
85 

V 
V 
V 



STATIC ELECTAICAL CHAAACTEAl■TICB 

lover recommended operating conditionsJ 

TEST CONDITIONS 

PARAMETER V1 Va llol Voo "Ttow 
IVI IVI lµAJ IVI min. 

IL Quiescent G,H O/ 5 5 
current types 0/10 10 

0/15 15 
0/20 20 

E,F O/ 5 5 
types 0/10 10 

0/15 15 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 <1 10 9.95 

0/15 <1 15 14.95 

VoL Output low 5 /O <1 5 
voltage 10/0 <1 10 

15/0 <1 15 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1/9 <1 10 7 

1.5/13.5 <1 15 11 

VIL Input low 4.5/0.5 <1 5 
voltage 9/1 <1 10 

13.5/1.5 <1 15 

IDH Output G,H O/ 5 2.5 5 -2 
drive types O/ 5 4.6 5 -0.64 
current 0/10 9.5 10 -1.6 

0/15 13.5 15 -4.2 

E, F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

ltH• 1,L Input G,H 0/18 18 
leakage types Any . 
current input E,F 0/15 15 

types 

c, Input 
capacitance Any input · 

• T LOW = -55°C tor G, H devices; -4CJ<>C for E, F devices. 
• T HtGH = + 125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

113 

max. 

5 
10 
20 

100 

20 
40 
80 

0.05 
0.05 
0.05 

1.5 
3 
4 

±0.1 

±0.3 

MMC40181 

VALUES 

25°c ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
o.oa 100 3000 

µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 I 0.05 

3.5 I ~-5 7 V 
11 I 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 1-1.15 
-0.51 -1 -0.36\ 
-1.3 -2.6 1-0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.2 -1.1 
-0.44 ·-1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 

0.51 1 0.36! 
1.3 2.6 0.9 1 

I 

3.4 6.8 i 2.4 , 

I 
mA 

0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10 5 ±0.1 I ±1 

µA 

±10 5 ~±0.3 ±1 

5 7.5 pF 



MMC4D"IB"I 

r:r,·r.!!~!11U~ EL.ECTRICAL CHARACTERISTICB 

IT A== 25°C, CL == 50 pF, RL == 200 kn, typical tem::ierature coefficient for all V00 = 0.311/o/°C all input rise 
and fall tImes = 20 ns!. 

PARAM ETER 

tPLH Propagation delay time 

tPHL A or B to F Ilogic model 
A or B to G or P 

A or B to F, 

Cn+4• or A == B 

Cr. to F 

Cn to Cn+4 

tTLH• Transition time 

tTHL 

FUNt:TIDNAL DI.AGRA.M 

ACTIVE-I.IM DATA 

TEST CONDITIONS 
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VooNI 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

CAAfflN 
l10IE 

CDNTlll. 
'hf24 
"s,ţ•12 

VALUES 

min. typ. 

400 

160 

120 

300 

200 

140 

320 

135 

100 

200 

100 

70 

100 

50 

40 

fUtCTDI SEl.fCT 
INPU1S 

ACTIVE- HliH DATA 

UNIT 
max. 

800 

320 ns 

240 

1000 

400 ns 

280 

640 

270 ns 

200 

400 

200 ns 

140 

200 

100 ns 

80 



MMC 40'1 B'1 

LOGIC DIAGRAM 

Active-low data 
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TRUTH TABLES Table I 

FUNCTION INPUTS/OUTPUTS ACTIVE LOW INPUTS/OUTPUTS ACTIVE HIGH 

SELECT LOGIC ARITHMETIC* LOGIC ARITHMETIC-l~ 
FUNCTION FUNCTION FUNCTION FUNCTION -S3 S2 S1 so IM=HI IM=L, Cn=LI IM=HI IM=LCn=HI 

o o o o A A minus 1 A A 
o o o 1 AB AB minus 1 A+B A+B 
o o 1 o A+B AB minus 1 ĂB A+B 
o o 1 1 Logic 1 minus 1 Logic O minus 1 
o 1 o o A+B A plus IA+ BI AB A plus AB 
o 1 o 1 s AB plus IA + BI s IA + BI plus AB 
o 1 1 o Ai1i A minus B minus 1 A CD B A minus B minus 1 
o 1 1 1 A+B A+B AB AB minus 1 
1 o o o AB A plus IA+ BI A+B A plus AB 
1 o o 1 AeB A ph:is B A0B A plus B 
1 o 1 o B AB plus IA + BI B IA + 81 plus AB 
1 o 1 1 A+B A+B AB AB minus 1 

·1 1 o o Logic O A plus A Logic 1 A plus A 
1 1 o 1 AB A~ plus A A+B IA+ BI plus A 
1 1 1 o AB AB plus A A+B IA+ BI plus A 
1 1 1 1 A A A A minus 1 

• E_xpr~sed as two's complement. For arithmetic function with Cn in opposite state, the resulting func
bon Is as shown plus 1 . 
Table li - MAGNITUDE CDMPARISDN 

Aot:lve
Hlgh d■t:e 

INPUT 
Cn 
1 

o 
1 

o 

OUTPUT MAGNITUDE 
Cn+4 

1 A:S;B 

1 A<B 

o A>B 

o A2:B I 

Act:lve
Law dat:a 

1 = HIGH LEVEL 
O= LOW LEVEL 

INPUT 
Cn 
o 
1 

o 
1 

OUTPUT 
Cn+4 

o 
o 
1 

1 

I able III - AC TEST SETUP REFERENCE C:ect:lve-law det:aJ 

TEST AC PATHS DC DATA INPUTS 

DELAY TIMES INPUTS OUTPUTS TO Vss TO V00 

SUM1N to SUMoUT 80 - 81, 132, 83, M, Cn AII A's Any F 

SUM1N AD p A1, A2, A3, M, Cn -to P AII B's 

SUM1N to G BD G AII Ă's,M, Cn 81, 82, 83 

SUM1N to Cn+4 BD Cn+4 AIIA's,M, Cn 81, 82, 83 

Cn to SUMoUT Cn AnyF AIIA's,M AIIB's 

Cn to Cn+4 Cn Cn+4 AIIA's,M AII B's 

SUM1N toA=B BD A=B AII As, 81, 82, 83, M Cn 

SUM1N to SU~uT AIIB's Any F AII A's,Cn M 
Ilogic oâel 

MAGNITUDE 

A:S;B 

A<B 

A>B 

A2:B 

MODE* 

ADO 

ADO 

ADO 

ADO 

ADO 

ADO 

SUBSTRACT 

EXCLUSIVE 
OR 

• ADO Mode: SO, S3 = V00: S1, S2 = V55. SUBSTRACT Mode: SO, S3 = Vs5: S1, S2 = V00. 
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MMC 4D„ sa MMC 4D„ 93 

PRESETTABLE UP/DOWN CDUNTERS 
[DUAL CLDCK WITH RESETJ 
401 92-BCD TVPE 
401 93-BINARV TVPE 

GENERAL DESCRIPTIDN 

The MMC 40192, MMC 40193 are monolithic inte
grated circuits processed in standard Al-gate tec
hnology. The MMC 40192 is a 4-Bit Synchronous 
Up/Down Decade Counter and the MMC 40193 is a 
4-Bit Synchronous Up /Down Binary Counter. Coun
ting up and counting down is performed by two count 
inputs ICLOCK UP and CLOCK DOWN respecti
velyl, one being held high while the other is clocked. 
The outputs IQ1-Q4 J change on the positive-going 
transition of this clock. These counters feature pre-

set inputs IJ 1--J4 J that are enabled when load IPRE

SET ENABLEJ is a logica! .,O" and a clear IRESETJ 
which forces all outputs to „O" when it is at logica! 

„ 1 ". The counters also have CARRY and BORROW 

inputs so that they can be cascaded using no exter
nai circuitry. 

ABSOLUTE MAXIMUM RATINGS 

V□□• 

Î stg 

Supply V<;Jltage: G and H types 
E and F types 

Input voltage 
DC input current lany one input) 
Total power dissipation !per packagel 
Dissipation per output transistor 
for TA= full package-temperature range 

Operating 
temperature : G and H types 

E and F types 
Storage temperature 

• Ali voltage values are referred to V55 pin voltage 

FEATURES 

• Individual clock lines for counting up or counting 
down 

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

• Active low parallel load 
• Active high asynchronous reset 
• Q.iiescent current specified at 20 V 
• 5 V, 1 O V, 15 V parametric ratings 

-0.5 to 20 V 
-0.5 to 18 V 
-0.5 to V00+0.5 V 

±10 mA 
200 mW 

100 mW 

-55 to 125 oe 
-40to 85 oe 
-65 to 150 oe 

RECDMMENDED DPERATING CDNDITIDNB 

V□□• Supply voltage: G and H types 
E and F types 

Input voltage 

Operating 
temperature : G and H types 

E and F types 

CDNNECTID'N DIAGRAM 

1 

2 

3 

4 

5 

6 

7 

8 

197 

3 to 18 V 
3 to 15 V 
O to Voo V 

-55 to 125 oe 
-40 to 85 oe 

Vro 
Jt 

RESET 

BCRROW 
EiJffi'? 
PRESET EN/ift.E 
J3 

..14 



MMC4D192 MMC4D193 

LDEJIC DIAGRAM 

MMC40192 

RESET 

~:@J~(M:: L _______ ...J t 10 9 

CONTID.. Lai[ 1 • SAME AS CXJ,ITID.. LOGIC 1 

_3 Q1 

MMC4D1B3 

RESET 

2 Q2 6 Q3 7 Q4 

~~~ L ________ J 1 9 

CONTin LOGIC 4 • SAME AS CONTRlL LOGIC 4 
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TIMING DIAGRAM 

lt0192 I BCDI 40193 I Binaryl 

CLR- --, CLR-r--, I I I I I I I I I I 
PE- -1-1 PE--u I I 
J1-

J2-

J1- I ! I J2-

J3- J3-
J4-

CLK l.P 
I, ll. n,; n.ri. 

J4-
LK UP LL n. l. il 

QJ( [)I 
I, r\ r\rL ri-

[ 

CL K DN 
I .. r,. n. - .... .... - .... - ,--. - - -Q1-- - -- - - Qj-- - - ~ -

02- - - -- -- -Q2 -... -... 
M - -- --,.., .... ,... - Q3-1-- I n, 

raR'Y L 
u ... L I 

COUNT-
.. 

1 O 7890 2 10987 I 11. !i o I , I 2 

L 

GUNf- o 13 1 O 

Internai logic of flip-flop 

r;;------------7 

I~ I 
: ll CLCL IT I 
I I 
I I 
I I 
I 
I I 
I I 
I I 

I --------~~ I L--------- -- _j 

TAUTHTABLE 

CLOCK UP CLOCK □OWN 
PRESET 

RESET ACTION 
ENABLE 

~ 1 1 o COUNT UP 
~ 1 1 o NO COUNT 

1 ~ 1 o COUNT DOWN 
1 ----- 1 o NO COUNT 
X X o o PAESET 
X X X 1 RESET 

1 = HIGH LEVEL O= LOW LEVEL X= □□NT CARE 
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r 
I 

fUl ~ - -----------r 

15 14 13 



STATIC ■LECTRICAL CHARACTEAIBTICB 

lover recommended operating conditionsl 

TEST CONDITIONS 

PARAM ETER V1 Va I Ici Voo rtow 
IV] IVJ (µAl IVJ min. max. 

IL Quiescent G,H O/ 5 5 5 
current types 0/10 10 10 

0/15 15 20 
0/20 20 100 

E,F O/ 5 5 20 
types 0/10 10 40 

0/15 15 80 

V□H Output high O/ 5 <1 5 4.95 
voltage 0/10 < 1 10 9.95 

0/15 <1 15 14.95 

Val Output low 5 /O <1 5 0.05 
voltage 10/0 <1 i 10 0.05 

15/0 . < 1 15 0.05 

V1H Input high 0.5/4.5 <1 5 3.5 
voltage 1 /9 <1 10 7 

1.5/13.5 <1 15 11 

V1L Input low 4.5/0.5 <1 5 I ~-5 voltage 9/1 <1 
I 

10 
13.5/1.5 < 1 ; · 15 i4 

loH Output G,H O/ 5 2.5 5 -2 I 

i i I 
drive types O/ 5 4.6 5 -0.641 
current 0/10 9.5 10 1 6 i 

0/15 13.5 15 -4.2 ! 
' 

E,F O/ 5 2.5 5 -1.53 
types O/ 5 4.6 '5 -0.52 

0/10 9.5 10 -1.3 
0/15 13.5 15 -3.6 

loL Output G,H O/ 5 0.4 5 0.64 
sink types 0/10 0.5 10 1.6 
current 0/15 1.5 15 4.2 

E, F O/ 5 0.4 5 0.52 
types 0/10 0.5 10 1.3 

0/15 1.5 15 3.6 

lu+ l1L Input G.H 0/18 18 
leakage types Any 
current input E.F 0/15 15 

types 

C1 Input 
capacitance Any input 

• T L□w = -55°C for G, H devices; -40°C for E, F devices . 
• THIGH = +125°C for G, H devices; +85°C for E, F devices. 

The Noise Margin for both "1" and "O" levei is: 
1 V min. with V00 = 5 V 
2 V min. with V00 = 10 V 

2.5 V min. with V00 = 15 V 

200 

±0.1 

±0.3 

MMC 401 Bli! MMC 401 93 

VALUES 

25°c. ~IGH UNIT 
min. typ max. min. max. 

0.04 5 150 
0.04 10 300 
0.04 20 600 
0.08 100 3000 µA 
0.04 20 150 
0.04 40 300 
0.04 80 600 

4.95 4.95 
9.95 9.95 V 
14.95 14.95 

0.05 0.05 
0.05 0.05 V 
0.05 0.05 

3.5 3.5 
7 7 V 

11 11 

1.5 1.5 
3 3 V 
4 4 

-1.6 -3.2 -1.15 

1-0.51 -1 -0.36 
-1.3 -2.6 -0.9 
-3.4 -6.8 -2.4 

mA 
-1.36 -3.~ -1.1 
-0.44 -1 -0.36 
-1.1 -2.6 -0.9 
-3.0 -6.8 -2.4 
o.::n , U...:10 

1.3 2.6 0.9 
3.4 .6.8 2.4 

mA 
0.44 1 0.36 
1.1 2.6 0.9 
3.0 6.8 2.4 

±10-5 ±0.1 ±1 

µA 

±10-5 ±0.3 ±1 

5 7.5 pF 



MMC 40192 MMC 401 93 

DYNAMIC ELECTAICAL CHARACTERIBTICB 

CT A= 25°C, CL = 50 pF, RL = 200 k!l. typical temperature coefficient for all V00 values is 0.30/o/cC, all input rise 
and fall times = 20 nsl 

TEST VALUES 
PARAMETER CONDITIONS 

VnnCVI min. typ. max. 

tPHL• Propagation delay time 5 250 500 

tPLH Clok Up or Clok Down to Q 10 120 240 
Reset to Q 15 90 180 

PE toQ 5 200 400 
10 100 200 
15 70 140 

Clock Up to Carry 5 160 320 
Clok Oown to Borrow 10 80 160 

15 60 120 

Reset or l5t to Borrow or Carry 5 300 600 
10 150 300 
15 110 220 

trHL• Transition time 5 100 200 

tnH 10 50 100 
15 40 80 

trem• Removal time 5 80 40 

Reset or PE 10 40 20 

15 30 15 

tw Clock input puise width 5 480 240 

Reset 10 300 150 

15 260 130 

PE 5 120 240 

10 85 170. 

15 70 140 

Clock 5 90 180 

10 45 90 

15 30 60 

t,_ t1 Clock input rise or fall time 5 15 

10 15 

15 5 

tel Maximum clock input frequency 5 2 4 

10 4 8 

15 5.5 11 

• The time reauired for Reset or Preset Enable control to be removed before clocking (see timing diagraml. 

Tim1ng diagram defining trem 

CLDCK 
RESET 

I .• 
I 

tWIHJ 
•I• 

tw1u ., 
I 

I 

PRESET ENABLE __ ..._ ___ _ ~ trem 
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UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n!'l 

µS 

MHz 



MMC 4054 MMC 4055 MMC 4056 

LIBUID-CRYBTAL DISPLAY DRIVER& 

4054-

4055-

4056-

4 SEGMENT DISPLAY 
DRIVER-STRDBED LATCH FUNCTIDN 
BCD TD 7-SEGMENT DECDDER/ 
DRIVER, WITH 
11DIBPLAY-FREBUENCY11 OUTPUT 
BCD TD 7-BEGMENT DECDDER/ 
DRIVER WITH STRDBED LATCH 
FUNCTIDN 

GENERAL DEBCRIPTICN 

The MMC 4054, MMC 4055, MMC 4056 CG, . H 
types extended temperature range and the E, F 
types intermediate temperature rangeJ are monolit
hic integrated circuits available in 1 6-lead dual în-line 
plastic or ceramic package. The MMC 4055 and 
MMC 4056 types are single-digit BCD-to-7-seg
ment decoder /driver circuits that provide level-shif
ting functions on the chip. This feature permits the 
BCD input-signal swings CV 00 to Vsf) tobe the same 
as or different from the 7-segment output-signal 
swings CV00 to VEEJ. For example, the BCD input-sig
nals swings CV00 to V~ may be as low as O to -3V, 
whereas the output-display drive-signal swing CV00 
to VEel may be from O to -5V. lf V00 to VEE exceeds 
15V, V00 to V55 should be at least 4V. The 7-seg
ment outputs are contrelled by the DISPLAY-FRE
QUENCY CDA input which causes the selected seg
ment outputs to be low, high, or a square-wave out
put (for liouid-crvstal displaysl. 
When the OF input is low the output segments will be 
high when selected by the BCD inputs. When the OF 
input is high, the output segments will be low when 
selected by the BCD inputs. When a square-wave is 
present at the OF input, the selected segments will 
have a square-wave output that is 180' aut of phase 
with the OF input. Those segments which are nat se
lected will have a square-wave output that is in phase 
with the input. OF square-wave repetition rates for li
quid-crystal displays usually range from 30 Hz Cwell 
above flicker rate) to 200 Hz Cwell bellow the upper li
mit of the liquid crystal frequency responsel. The 
MMC 4055 provides a level-shifted high-amplitude 
OF output which is reouired for driving the common 
electrode in liquid-crystal displays. The MMC 4056 
provides a strobed latchfunction at the BCD inputs. 
Decoding of all input combinations on the MMC 4055 
and MMC 4056 provides d1splays of O to 9 as well as 
LP.H,A - and a blank position. The MMC 4054 provi
des level shifting similar to the MMC 4055 and MMC 
4056 independently strobed latches, and common OF 
control on 4 signal lines. The MMC 4054 is intended 
to provide drive-signal compatibility with the MMC 
4055 and MMC 4056 7-segment decoder types for 
the decimal point, colon, polarity, and similar display li
nes. A level-shifted high-amplitude OF output can be 
obtained from any MMC 4054 output line by con
necting the corresponding input and strobe lines to a 
low and high level, respectively. The MMC 4054 rnay 
alsa be utilized for logic-levei .up conversion" or 
.down conversion". For example, input-signal swings 
CV00 to V5f) from +5 to DV can be converted to out
put-signal swings CV00 to VEel of +5 to -5V. The 

202 

levei shifted function on all three types permits the 
use of different input-and output-signal swings. The 
input swings from a low levei of Vss to a high levei of 
V00 while the output swings from a low levei of VEE to 
the same high level of V00. Thus, the input and output 
swings can be selected independentlv of each other 
over a 3-to 1 BV range. Vss may be connected to VEE 
when no level-shift function is required. For the 
MMC 4054 and the MMC 4056, data are transfered 
from input to output by placing a high voltage levei at 
the strobe input. A low voltage levei at the strobe in
put latches the data input and the corresponding 
output segments remain selected Cor non-şelectedl 
while the strobe is low. Whenever the level-shifting 
function is required, the MMC 4055 can be used by 
itself to drive a liquickrystal display. The MMC 
4056, however, must be used together with a MMC 
4054 to provide the common OF output. 

FEATURES 

• Operation of liquid crys~ls with CMOS circuits 
provides ultra low-power d_1splays . . . . 

• Equivalent AC output drive for hqu1d-cr1stal d1s
plays-no exter!'lal capacitor required 

• Voltage doubhng across display CVoo - VEel = 
1 BV results in effective 36 V Cppl drive across 
selected display segments 

• Low-or high-output levei DC drive for other types 
of displays . . . • □n chip logic-levei conversIon for d1fferent input 
and output-levei swings 

• Full decoding of all input combinations: "0-9,L,H,P, 
A" and blank positions 

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

• 1 OOO/o tested for quiescent current 



ABBDLUTE MAXIMUM RATINGB 

Voo• Supply voltage: G and H types 
E and F types 

V, Input voltage 
I DC input current (any one input) 
Ptat Total power dissipation (per packageJ 

Dissipation per output transistor 
for TA = full package-temperature range 

TA Operating 
temperature : G and H types 

E and F types 
Tstg Storage temperature 

• Ali voltage values are referred to Vss pin voltage 

RECDMMENDED DPERATING CDNDITIDNB 

Voo• Supply voltage: G and H types 
E and F types 

V; Input voltage 
TA Operating 

temperature : G and H types 
E and F types 

CDNNECTIDN DIAGRAM 
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MMC 30D-1 MMC 30D 

MOTOR DRIVE CLOCK CIRCUIT 

GENERAL DEBCRIPTIDN 

The MMC 300 is a 23 stage binary counter in stan
dard Al-gate CMOS technology in a single monolithic 
chip. An inverter is available for crystal oscillator ap
plication. The function of the trimmer capacitor has 
been taken over by the variable frequency divider 
comprised in the IC. Seven adjustment terminals are 
used to set the divider ratio to the required value 
with an accuracy of 1 O_,.. The maximum output fre
quency is set when all adjustment terminals are eit
her open- circuit or connected to pin 14„ lf one or 
more adjustment terminals are grounded ltaken to 
pin 131 the output frequency decreases. The oscilla
tor frequency divided by faur may be checked at the 
test output (pin 81. With an oscillator frequency of 
4.194812 MHz the series-connected push-pull out
put stage supplies a symmetrical square wave signal 
with a puise duty factor of 0.5 and a repetition frequ
ency of . □.5 Hz if the variable frequency divider is set 
to its medium value. 
The MMC 300 is available in 14 lead dual in-line and 
ceramic plastic package. 

ABBDLUTE MAXIMUM RATINCIB 

Va□ Supply voltage MMC 300-1 
MMC 300 

111 Output current 
ptot Total dissipation at Tamb = 25°C 
Top Operating temperature range 
Tstg Storage temperature range 

FEATURES 

• Low quiescent power dissipation 
• Fully protected inputs 
• Adjustable frequency divider in 1 27 steps 
• Test output available 

-0.3 to +10 V 
-0.3 to +17 V 

±60 mA 
200 mW 

-40 to +85 oe 
-55 to +125 oe 

RECDMMENDED DPERATINCI CDNDITIDNB 

Va□ Supply voltage: MMC 300-1 5 to 9 V 
MMC 300 6 to 16,5 V 

V, Input voltage V00 to Vss V 
111 Output current 40 mA 
Top Operating temperature -40to +85 oe 

CDNNECTIDN DIAGRAM 

204 



MMC 3D0-1 MMC 30D 

STATIC ELECTRICAL CHARACTERIBTICS 

TEST C□NnlTl□NS VALUES 

PARAMETER Va Voo 25°c UNIT 

V V min. typ. max. n 
VoH Output high MMC 300-1 6 5.99 6 V -voltage MMC 300 12 11.99 12 V 

loH = 0 

Val Output low MMC 300-1 6 o 0.□1 V 
voltage MMC 300 12 o 0.01 V 

loL = O 

loN Output Drive MMC 300-1 2 6 20 25 
current N-channel MMC 300 2 12 33 40 

IDP Output drive MMC 300-1 4 6 20 25 
mA current P-channel MMC 300 10 12 33 40 

loN Current MMC 300-1 6 3 
consumption MMC 300 12 3 

10 = O, at quartz frequency of 4. 194812 MHz 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT amb = 25°C, quartz frequency = 4.194812 MHz) 

TEST CONOITIDNS 

PARAM ETER Voo 
IVI 

fr Freouem;v MMC 300-1 6 
test output MMC 300 12 

f • o Output frequency MMC 300-1 6 
MMC 300 12 

~ Range output 
fa 

frequency adjustment 

Ra Output resistance AL= 300 

• At the centre position of the variable divider 
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VALUES 

UNIT 
min. typ. max. 

1.048703 MHz 

0.5 Hz 
0.5 Hz 

±121 
ppm 

100 ..n 



BLDCK DIAGRAM 

TVPICAL APPLICATIDNS 
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MMC35'1 

AUTDCLDCK 

GENERAL DEBCRIPTIDN FEATURES 

The MMC 351 is a metal gate CMOS in~egrated cir
cuit that provides or controls all signals needed for a 
31 / 2-digit LEO watch. The display format is 12 hours, 
with an AM/PM ind;cator. The circuit time base is a 
32768 Hz crystal controlled oscillator. The time 
base frequency is successively divided to provide 
drive signals for ia multiplexed 7-segment display. 
ln order to drive the display, the watch reqwres a 
8CO-to-7 segment decoder lthe MMC<:b11, for 
examplel. The device operates from a single 3V to 
18V supply. The MMC351 is available in a 16-lead 
dual-in-line package. 

• 32768 Hz crystal controlled oscillator 
• wide supply voltage range: 3 to 18V 
• low current consumption 13mAJ 
• 12 hours display format 
• an-chip oscillator 

CDNNECTIDN DIAGRAM 
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FUNCTIDNAL DESCRIPTIDN 

Time base: 

MMC3!51 

The t1me base of the watch 1s prov1ded by connecting a crystal controlled RC network to the an-chip 
CMOS 1nverter/amphfier. 
Display multlplexlng: 
Outputs from each counter are time-d1vision multiplexed to prov1de digit-sequential acces to the t1me 
data. The 3 1 / 2 d1gits of the display are multiplex ed with a 220/o duty cycle, 1024 Hz signal. 
Time dleplay: 
The hour information 1s displayed in digit posit1ons 1 and 2, while minute information in digit pos1tions 3 and 
4. There are an AM/PM indicator and a seconds ser1ally output. 
Time aettlng: 
Closure of the 'M' switch will advance minutes at a 2 Hz rate, with no advance of the hours counter and 
w1th seconds counter in 00. Closure of the 'H' switch will advance hours counter at a 1 Hz rate. When 
POWER DN. m1nutes counter must be set f1rst. 

TVPICAL APPLICATIDNS 

11H( 351 

1D8 

I 
I 

MMC 45fl 



MMC7B0 

LOOP DIBCONNECT DIALLER 

GENERAL DEBCAIPTIDN 

The MIVIC 760 Loop Oiscomect Dialler provides the 
features to implement a puise dialler with rediai. lt 
can be operated directly by the telephone line cur
rent and converts a single per key contact into the 
corresponding puise signals to simulate the rotary 
dialler. 
When în stand-by condition it requires only few mi
croamperes to maintain the storage of the lest call. 
Keyboard inputs are fully static; outputs are provi
ded to puise the telephone tine and to mute the recei
ver during impulsing. 
Other features are: pin selectable long distance call 
inhibition, 24 digit memory in wich can be introduced 
a maximum of B access pauses, pin selectable rediai 
inhibition and aut pulsing inhibition for operation with 
payment-card telephones. 
Rediai can be achieved with two pin selectable pro
cedures. 

A■■DLUTE MAXIMUM AATINCI■* 

Voo•• Supply voltage 
V; Input voltage 
Ptot Total power dissipation 
ÎA Operating temperature range 
T stg Storage temperature range 

The device requires an inexpensive 455 kHz ceramic 
resonator and i& designed to minimize externai com
ponents. 
The unique design of the power-on reset circuit can 
avoid the need for a special dedicated spring în the 
hook switch. · 
The loop îs disconnected for a time longer than 
300 ms when fraudulent dialling is. tried with the 
hook or any externai device by sensing the line condi
tion at the input LS. 
The MIVIC 760 îs realized în low voltage CMOS tec
hnology and can be easily mask programmed to meet 
all administration standards. 

FEATURE■ 

• Direct telephone line operation 
• Low voltage CMOS technology 
• Low power consumption in stand-by m. 
• Pin selectable long distance call inhibition 
• Pin selectable output pulsing inhibition 
• B Selectable access pauses 
• Wide selection of mask options for 

1,5 - 1,6 - 1,66 - 2 8/W ratios 

5 V 
V5i,0,5 to V00+U5 V 

400 mW 
-25 to+50 oe 
-65 to+B5 oe 

• Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage t!) _ the 
device. This îs a stress rating only and functional operation of the device at these or any other cond1t1ons 
above those indicated in the operational sections of this specification is nat implied Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability . 
.. AH voltages are reffered to Vss pin voltage. 

CDNNECTIDN DIACIAAM 
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STATIC ELECTRICAL CHARACTERIBTICS 

IT A = -25°C to +50"CJ 

PARAM ETER TEST CONOITIONS 

Voo Supply voltage 
loo Operating supply Voo = 2.5 V f0 = 455 kHz 

> current a. a. loo Stand-by supply Vo0 = 2.5V 
cB stand- current Coscillator, 

by oft, no externai load 
connectedl 

Row inputs 
lnH Input high Voo = 2.5 V 

current 

1/) 
lnl Input low V1H= 2.5 V 

..., current ::J a. V1H Input threshold V1L = O V !: 
voltage -c 

'- . ro Column inputs o 
.o l1H Input high Voo = 2.5 V > 
QJ 

::00:: current 
l1L Input low V1H = 2.5 V 

current 
VIL Input threshold v,L -' o v 

voltage 

OSCIN 
IH Input high Voo = 2.5 V ,v1H = 2.5 V 

current 
'- IL Input low V1L = 0 V o ..., current 

. 
~ 
i3 OSC OUT 1/) 

o l □H Output drive V00 = 2.5 v,v□H = 2 v 
current 

l □ L Output sink Voo = 2.5 V,Vm = 0.5 V 
current 

..., loH Output drive Voo = 2.5 V,VoH = 1.4 V 
-"" ::J current 1/) a. ro.., 
~15 l□L Output sink V00 = 2.2 V,Vm = 0.1 V 

current 

loL Output sink Voo = 2.2 V,V□L = 0.4 V o 
Q. current 
o loFF Output leakage V00 = 2.5 V 

current 
LOC INH l1H Input high Voo= 2.5 v,v1H = 2.5 v 
□PD INH current 
PLS l1L Input low Voo = 2.5 v,v1L = o V 
RSM current 
RE V1H Input high 

voltage 
V1L Input low 

voltage 

LS l1H Input high Voo = 2.5 V V1H = 2.5 V 
current 

l1L Input low Voo = 2.5 V v,L '--' o V 
current 

V1H Input high 

V1L 
volta~e 
lnp1Jt O'i/V 

voltage 

210 

MMC76D 

min. typ. max. UNIT 

2.2 2.5 5 V 
0.5 mA 

25 µA 

60 80 µA 

1 µA 

1 V 

1 µA 

--60 80 µA 

V00-1 V V 

1 µA 

-1 µA 

-150 µA 

150 µA 

-1 mA 

20 µA 

1 mA 

+1 µA 

1 µA 

-1 µA 

0.7 V00 V 

0.3 V00 V 

1 µA 

-100 -160 -250 µA 

0.7 V00 V 

0.3 V00 V 

I 



MMC 7150 --------------------------·--·-·-- --
PARAMETER TEST CONOITIONS min. typ. max. i I1''1· l 

RS loH Output rlri,,e Voo= 2.5V1VOH= 1.BV -20 ,,/\ 
current 

1 µA IOL Output leakage 

V1H 
fn:rrent 

put h1gh 

V1L 
r,olta~e nput ow 
voltage 

DVNAMIC ELECTRICAL CHARACTERIBTICS 

!TA= -25°C to +50-CJ 

0.8 V00 V 

0.2 Voo V 

PARAM ETER TEST VALUES UNIT 

tAcc Kev access time,after last bounce 

tase Oscillator start-up timP. 

tMASK Mask 1, Mask 2 puise duration 

t□M Mask 1, Mask 2 delay tIme with respect to □PD 

tpo Pre-digital pause 

tapo □PD period FS = O 
FS ~ 1 

ts.1t.[\, Break to make ratio 

t1[l' lnterdigit time IDTS = O 
IDTS = 1 

LRt -~ Mirn:num line break before reset 

torn :Js,;,llator turn-oft time after clear-down 
LOC INH = O 
LOC INH = 1 

tLD, !N►I Line break time when LOC INH 1 

FUNCTIDNAL DESCRIPTIDN 

Dacillator ED& IN-DB DUTJ 

CONDITIONS min. typ. max. 

5.5 

60 

20 

50 

400 

for all 50 
f0 = 455 kHz 100 

V00 '°-• 2.5 V 1.6 

800 
400 

150 

150 
300 

300 

The asediator has been designed to work with an inexpensive ceramic resonator lf0 = 455 kHz); it require· 
two externai load capacitors 1100 pFJ and the inverter feedback resistor. 
The osc1llator starts after LS Cline sensel is taken low: it comes back to the stand-by mode after LS hii:, 
gone high for at least 150 ms lor 300 ms if LDC-INH highl. 

Keyboard ER 1 to R 41 C 1 to C:il 

MMC 760 is designed to work with a single contact keyboard. 
A valid key entry is recorded when a single row pin is connected to a single- column pin. AII the input combi
nations except a single row and a single column are nat recognized. A valid key is entered after 5ms from 
the last key bounce. 

Dutpulelng lnhlbltlon EDPD INHJ 

lf this pin is low, digits can be entered into the memory but they are not sent on the line: when DPOINH 
goes h19h the stored digits are sent on the line. This function is realized to allow operations with paymen• 
card telephones in which it is sometimes needed to assess the validity of the payment-card. 
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MMC7BD 

Dial pul■e out:put: l:DPDJ 

When a valid key is recognized the line must be opened and closed at a fixed rate and the total number of 
break pulses corresponds to the number of the selected key 11 O line breaks are associated to the key .O"J. 
DPO is an open drain output; line breaks occur when OPO îs active to ground. 

Me■k Dut:put:■ l:MASK 1 1 MASK li!J 

The Mask outputs are used to mute the speech circuit during signalling. ln telephones using converrtional 
speech circuits muting is generally achieved by short-circuiting with a two-winding, bisţable reed-relay._ li\\ 
this case MASK 1 and MASK 2 provit:le puise outputs to drive the winding which clase and open the contact': 
respectively. 
ln telephones with electronic speech circuits muting is implemented electronically. ln this case a metal 
option transforms MASK 1 into a signal which remains high throughout signalling. 

DPO 

HASI( 1 
___ n ... ______ _ 

MASK2_Jl _______ rr 
Hook-off 

DPO 

HASk:_1 _____ 1 
Hoolc-off 

Rediai ■nable 1:REJ 

JTVoo 
MASK~ z-~K2 

L 

Rediai of the last call is possible according to the procedures described below only if RE is high. Rediai is 
never allowed when REis low. 

Rediai Seleat:lon Mode 1:RSMJ 

The last number redialling facility operates in two modes. ln the first CRSM highl the key sequenceiH} O will 
repeat the last number dialled. The last number memory can be cleared by the * key. ln the second case 
CRSM lowl the last number dialled is only stored if the keyi} is pressed before replacing the handset. As be
fore, the sequence•• O starts the last number repeat. ln both cases the stored number is unaffected by 
incoming calls. The rediai request can be simplified by a mask option to the single keyi}, instead of the sequ
ence•• a 

Peu■e lengt:h ••leat:lon l:PLSJ 

lnterdigit pauses are available to interrupt outpulsing to give to the exchange the possibility of switching 
from a private to a public line. The device memorizes automatically a pause when the first digit is zero; a 
maximum of 7 pauses can be added during dialling by selecting key•. These pauses are active only during 
readialling and have a duration of 3 sec if PLS is low or 20 sec if PLS is high; in both cases pause duration 
can be shortened pushing key•. 
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MMC7B0 

Line ■en■e C:LBJ 

This input senses if the line loop is closed or nat 
LS = high means loop open 
LS = low !Tleans loop clos_ed 

When LS is kept h1gh for more than 150 ms the circuit is reset (if LDCINH = Ol. When LDCINH = 1 reset 
occurs after 300 ms. 

Re■et: C:RSJ 

This input/output pin is used to turn off the oscillator when line intern.ipts of more than 150 ms are sensed; 
it is alsa used as a power-on reset in applications where rediai is nat allowed. When the hand-set is picked
up and V00 increases over its minimum value, the oscillator starts and an externai capacitor is charged 
above a t1xed threshold level by an opendrain P-ch. transistor driven by a 1 pO kHz clock. Reset occurs 
after a line interrupt of more than 150 ms; the pull-up transistor goes off and the capacitor discharges 
through a resistor to GND level. 

Lang dl■t:ence c■II lnhlblt: C:LDC INHJ 

When this input is taken high long distance calls are inhibited; if the first digit is a O DPO goes low interrup
ting the line for a time longer than 300 ms. The same applied when fraudulent dialling is tried with the hook 
or any externai device by sensing the line condition at the input LS. When INH is low this facility is inopera
tive. 

Te■t: pin ETPJ 

When this input is taken low all the timing va lues are divided by 100. 
ln this way the length Qf the testing operations is greatly reduced. 
This pin has an internai pull-up. 
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MMC7B1 

DUAL TONE MUL TI-FREGUENCV GENERATOR 

GENERAL DEBCRIPTIDN 

The MMC 761 provides all the tone frequency pairs 
reqtired for a DTMF Dialling. System. To nes are ob
tained fran an inexpensive quartz crystal followed 
by two independent programmable dividers. The divi
ding ratio is controlled by the selected key. Keyboard 
format is 4 rows x 4 columns and a key .is valid when a 
column and a row are connected together. Internai 
logic prevents the transmission of illegal tones when 
more than one key is pressed Individual tones can be 
obtained by grounding a column input or connecting a 
row input to V00. lf no key is selected the oscillator 
tums off and the linear parts are strobed to de
crease the total power conslMTlption. A debounce 
output is available, to indicate that a key has been 
selected. D/ A conversion is accomplished by a capa
citive network allowing very low power consumption. 
very low distortion and an exceptional stability of 
tone level against temperature variations. 
The tones are mixed in a resistive network: a unity 
gain amplifier is provided to realize a two pole active 
filter with only four externai passive components. 
The MMc;: 761_ utilizes low voltage CMOS techno
logy and Is avallable m 1 8 pin dual-in-line plastic or 
ceramic package. 

AB■DLUTE MAXIMUM AATINCI■ 

Supply voltage: 
Input volta~e 
Power diss1pation 
Operating temperature range 
Storage temperatire range 

• AH voltages are referred to Vss pin voltage 

CDNNECTIDN DIACIAAM 

.,. 

FEATURES 

• 2.5 to 5 V supply range. 
• Very low power consumption 
• Internai pull-up or pull-down resistor with diode 

protection on all kevboard inputs 
• On-chip crystal controlled oscillator with integra-

ted feedback resistor and load capacitors 
• Low harmonic distortion 
• Fixed pre-emphasis on high-group tones 
• Fast start-up time 
• Low power consumption in stand-by mode 
• Mute output 
• One contact per key 

-0.5 to 
-0.3to 

-25to 
-55 to 

+5.5 
Vo0+a5 

400 
+50 

+125 

V 
V 

mW oe 
oe 



ELECTRICAL CHARACTERl■TIC■ 

IAII parametera are test.ed at TA= 25°CI 

PARAMETER TEST CONDITIUNS 

DC Cha ... ot=-rl■tdo■ 

> Voo Voltage supply voltage -a 
C. loo ~erating supply current Vc:1o=2.5V m looo Stand-by supply current 

Ul l1H High level input current Voo=2.5V VI~2.!W 
ii: .. 

l1L Low leve! input current Voo=2.5V lt_f Vn=0V 
V1H High level input threshold voltage 

C: Ul l1H High level input current Voo='2.5V VI~2.5V E„ 
l1L Low level input current Voo=2.5V .2~ V11_=0V 

8-= V1L Low level input threshold voltage 

... l1H High level input current V00=3V VI~3V 0 .. l1L Low level input current Voo=3V v,L=OV .!!! 
'a IDH High level output • Voo=2.5V Vo~2V Ul o loL Low level output current Voo=2.5V VDL=0.5V 

·aJB laL Low level input current Voa=3V VoL=1V ·- ::, 0 0 Copan drain output! 

... Va Output DC voltage without Voo=2.5V 

~ tones 
ir: Va Output DC voltage with V00=2.5V note 2. 

~ t-_n,-a 

! .. IDH Output drive current Voo=2.5V Vo~1.5V ::,~ 

:ii~ IDL Output sInk current Voo=2.5V VaL=1V 

AC Cha ... ot=-rl■t:lo■ 

u RF Feedback oscillator resist.ence 
Ul c, Input capacitance to V00 o 

Ca Output capacitance to V00 

iii Zo1 Outpout dynamic impedance Voo=2.5V )( 

5 with 2 tones 
'- Zo2 Output dynamic impedance Voo=2.5V QI .. = with 2 tones u. 

Ul VLF Low frequency tones amplitude Voo=2.5V u ·a at Din 14 
Ul ·;: 

VHF High frequency tones amplitude Voo=2.5V QI 

l! at oin 14 
u 

Unwanted frequency componenta f 
m at f = 3.4 kHz .c 
u at 50 kHz 

~ Total harmonic distortion for a V00=2.5 V 
0 single frequency I-

... 

MMC'7B1 

VALUES 
UNIT 

min. I typ. I max. 

2.5 3 5 V 
2 mA 

0.5 mA 

60 80 µ.A 
1 µ.A 

1 V 

1 µ.A 
-60 -80 µ.A 

Voo-1V V 

1 µ.A 

1 µ.A 
-300 -500 µ.A 
300 500 µ.A 

200 µ.A 

200 mV 

a01 0.84 0.87 V 

100 µ.A 
20 µ.A 

4 4.5 Mn 
9.5 1a5 pF 
1a5 11.5 pF 

10 kn 

2.5 kn 

150 175 200 mVpp 

195 220 245 mVpp 

-33 dBm 
-80 dBm 

2 O/o 

l'lk:lt.e 1: The value of AC output components IVLF• VH~ at two different conditions of supply voltages can 
be relates as follO'e'Vs: 

Voo• 
VLF" = VLF-

Voo 

P17 



MMC7&1 

I I VALUES 
PARAMETER 

I TEST C:ONOITIONS UN,T 
n11n. typ. max. 

ts Start up time V~;::---=c.5 \' :3 5 rns 

tr Supply voltage rise time VrnJ=-2 5 V 250 ms 

NotP 1 The valuP of DC out.p11t. cc1•11por1P11t ,1t two rJ1ttp,· 0 ,,:t, c,·1 <:r:r•e1 ,,: c;11p;Ji; vn'! :iqes. w1t.h two tonPs 
;ir.t1v1.JtP.rl. Glii he rpl;itpc! ;ic; tnllr,w,; 

Vt;, .. 
Voc- = Voc -V.~ 

DO 

BLDCK DIAGRAM 

OSC. IN 
OSCILLAlOR PRESCALER 

OSC. 

KEYBOWl C()ITAJL IOOIC .,_____ Ll:XilC 

PHASE 
GENERAlOR 

8 BIT 

SHIFT !EilS TER 
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CLOCK 
FREQUENCY 

OUTPUT 

LOW FREQUENCT 
SINE-WAVE 
GENERATOR 

ti:Grl ~REC.:JEtf.:Y 
s;NE-WAVE 
GENERATGrl 

DIGITAL 
FREQUENCY 
ClJTPUT 

rJ11 !T'_ CJl ITPUT 

!'IIXER OUTPUT 
I I iNR.'T , ____ _ 

F•~TER 
OUTPJT 



MMC95DD 

CMOS CLOCK GENERATOR 
GENERAL DEBCRIPTIDN 

The MMC 9500 is a CMOS circuit designed to gene
rate the two phase clok required by the M MP 91 00 
Push Button Oialler and the repertory dialler circuit. 
lt consists of an RC oscillator, a levei shi~er, a 
2 phase clock generator and driver, and a clocked 
D-type bistable. The RC oscilator is set by externai 
components to run at 36 kHz and is riormally opera
ted from a 4 V supp!y to mmimize pcw,:;r c;:insump
tIon. The osc1llator output is shifte::l ._,,~d used t:i drive 
the two phase clock ge,1f-c:·ator whi::::, Is ;,~·-:-na!!y run 
on a 14 V supply. The 0-type bist,,:!,'.•·. ,~: ;,:~::,;r used 
as a reset generator for the MMP ~-: ;_;:,. :::,· rt Is used 
to drive a voltage mult1plier to gener~te t>i 14 V 
supply. 

ABBDLUTE MAXIMUM RATINGS 

Voltage at any pin with respect to Vss 
Storage temperature T stg 

Operat1ng temperature TA 

FEATURES 

• Generates 2 phase clock from single power supply 
• Operates with MMP 9100 Push Button DiallP.r 
• Very low power consumption, allowmg u!"e of line 

powered telephones 
• Minimeze externai components 111 push butt.on te

iephones 
• Stable generation of clock frequenc1es 

--18V 
-65·C 
-25"C 

to 
to 
to 

1-03V 
150C 
70C 

RECDMMENDED DPERATINCI CDNDITIDNS 

V00 = O V 
Vs;,1 -c· -4 to 15 V 
v-~:o- -4to-·isv 
Vs;-,3 4to--15V 

:36 kHz :c.100/o 
T,, · 25 C 

CDNNECTIDN DIAGRAM 

vss1 
36KHzQJTPUT 

OSCILLA10R i 
OStlLA1tlR2 
l!iCILLA TOR 1 

\1ss1 
"ss3 
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Q OUTPUT 
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ELECTAICAL CHAAACTEAIBTICB 

PARAM ETER 

Clock outputs 
tr rise time 
t, fall time 
tw puise width 
t 5 puise separation 
Stability 

Output on-resistence 
01,03 
Q,Q 
Supply CUITent 
ISS1 
ISS2 
ISS3 

BLDCK DIAGIRAM 

OS( 

TEST CONDITIONS 

360 pF load 
360 pF load 
at 36 kHz 
at 36 kHz 

with supply and tempera-
ture 

VSS2= -4 V 
VSS3= -4 V 

VSS1 = -4 V 
VSS2 = -15· V, 10 pF load 
VSS3 = -15 V 

36KHz 

LEVEL 
SHIFTER 

120 

+2 

min. 

-
-
10 
10 
-

-
-

-
-
-

o 

VALUES 

typ. 

90 
120 
-
-
-

0.3 
200 

130 
100 
30 

0-TYPE 
FUP/FLIP 

MMCSl5DD 

UNIT 
max. 

200 ns 
250 ns 
- µS 
- µS 

±50/o 

2 kn 
750 n 

200 µA 
200 µA 
50 µA 

fl 

f3 

a. 

Q 



MMC9500 

WAVEFDRMB 

o-------

ts 

TVPICAL APPLICATIDNB 

"' 
14 0,1)# 

fl 

-3 
MHt 9500 

RESET 

6 

1'.N Oli( 100K 

,;v 
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MMN 2'102 

1 024 BIT STATIC RANDDM-ACCESS MEMDRV 

GENERAL DESCRIPTIDN 

The MMN 2102 is a high speed 1024 word by 1 sta
tic N-channel silicon-gate MOS RAM. The device is 
fully static and therefore does nat require clocks or 
refreshing to operate. The data is read aut non des
tructively and has the same polarity as the input 
data. 

ABSOLUTE MAXIMUM RATINGS 

FEATURES 

• Power suplly Vcc = 5V 
• TTL compatible all inputs and outputs 
• Three-state output 
• Input protected against static charge 
• Organization 1 024 X 1 bit in 16 pin std. package 

V, Input voltage lat any pini -0.5 to 7 V 
Ptat Total power dissipation 1 W 
T stg Storage temperature -33 to 125 ° C 
T0 p Operating temperature under bias O to 70 °C 

Ali voltages are referred to GND pin voltage 

CDNNECTIDN DIAGRAMS 

TRUTHTABLE 

CE R·'W D,N Dm;r 

ri X X HIGH Z 

L L L L 

L L H H 

L H X :::' I 
___._ 

A7 
AB 

A9 
EE 
DATA OUT 

11 DATA 1N 

Voo 
Vss 

MODE 

NOT SELECTE□ 
WRITE "O" 
.. ~:: ..... r- ., .. 
q::f/""'1 

------------------------·---·-•···---------------



MMN2102 

STATIC ELECTRICAL CHARACTERISTICS 

IV cc' 4. 75V to 5.25V, TA~- O to 70- C unless otherwise specifiedl 

MMN 2102 MMN 2102-2 MMN 2102-6 
PARAMETER TEST CONDITIONS MMN 2102-4 UNIT 

min. typ. max. min. typ. max. min. typ. max. 

V1H Input high ,oltage 2 Vcc 2 Vcc 2.2 Vcc V 
V1L Input luw voltage -0.5 0.8 -0.5 0.8 -0.5 0.65 V 
V™ Output h1gh voltage loH= - 100µA 2.4 2--4 2.2 V 
VJL Output low voltage !DL= 21 mA 0.4 0.4 0.45 V 

lnţ_,-..it ti..1,:.:1 c.:urrent V,"- OVto 5 25 V 10 10 10 µA 
1cH o„q,ut lt:ai<.age current CE= 2V, Vo = VoH 1 5 1 5 1 5 µA 
l,::iL Output leakage current CE= 2_~. V~= 0.4 V -1 -10 -1 -1 O -1 -1 O µA 
Ir:,--.: Suppiy current Vi- 5. 5V. 

TA=D°C 
Dour open 33 55 45 65 33 55 mA 

Note. t.yp,cal values for TA-, 25' C and nominal supply voltage 

DVNAMIC ELECTRICAL CHARACTERISTICS 

fT.-. O to 70- C, Vcc ·• 5 V unless otherw1se specifiedl 

PARAMETER TEST 1-M_M_N_2~1_□_2_-2 __ M_M_N_2_1_□2---1-_M_M_N_2_10_2_-_4_M_M_N_2~1_□_2_-6_ UNIT 
CONDITIONS 

AeadCycle 

trc Read cycle 
t,, Access t,me 
t1 CE to output time 

Prev1ous read data 
tr Jt i1 valid with respect 

to address 
Prev1ous read data 

tH2 valid w1th r6r;pect 
to r.h1p ena e 

WriteCycle 

twc Wr1te cycle 
Address to w1th 

tAW setup time 
twp Write puise width 
twR Wr,te recovery 

tIme 
ts Oatij setup tIme 
tcw Chrp P.11;1hlP t.11 

write SP.t. up tIme 

CAPACITANCE 

ITA= 25C, f = 1 Mhzl 

PARAMETER 

C ln put capacitance 
Co Output capacitance 

min. max. 

250 
250 
130 

tRtF= 1 O ns 
Load= 1 TTL 40 
gate and 
CL=100 pF 

o 

250 

tRtF= 10 ns 20 
Load=1 TTL 180 

gate and o 
CL=100 pF 180 

180 

TEST 
CONDITIONS 

V1= DV 
Vo = O V 

223 

mm. max. min. max. 

350 450 
350 450 
180 230 

40 40 

o o 

350 450 

20 20 
250 300 

o o 
250 300 

250 300 

VALUES 

min. typ. 

3 
7 

min. 

650 

50 

o 

650 

• 200 
400 

50 
450 

550 

max. 

5 
10 

max. 

650 
400 

UNIT 

pF 
pF 

n 
n 
n 

n 

n 

s 
s 
s 

s 

s 

ns 

ns 
ns 

I 

I 

I 

lS 

75 

lS 



aLOCK DIACIAAM 

8 
AIIRESS o 

Ao 
AllR~ 1 

~ESS 2b. 
6 

~ ~ 

AW<t:SS 

REACI 
WRITE 

11 
UATA 
ltflUT 13 

~ 

WAV■FOMM• 

JiillAD CVCLE 

UilP 
ENABLE 

DATA 
OUTPUT 

WMITlil CVCL■ 

AODRESS 

CHI" 
ENAli.E 

READI 
WRITE 

DATA 
INPUT 

DATA CAN 

-~, 
~ .... 

ROw 
~tl.EC lui-

L... 

~ 
tAW , 

'l 
I 

OIANjEJ ~ 

CEit ARkAl 
32 kUW.S 

32 lOLUMN::. 

COUJ1N 1/0 CIRCUITS 

ADDRESS 7 

•cw 

IWP 

T5 

DATA STABU: 

■114 

12 

DATA 
OUTPUT 

] ... 
l'wR 

~' 

~' ~ 
-

)(°'TA CAN 

MMNll1011 
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MMN _li!11 '4 

1024 X 4 BIT STATIC RAM 

GENERAL DEBCRIPTIDN 

MMN 2114 is a 4096-bit static Random Access 
Memory organized as 1 024 words by 4-bits using a 
high perforniance MOS technology. lt uses fully DC 
static circuitry throughout, in both arr'ay and deco
ding: therefore it requires no clocks or refreshing to 
operate. Data access is particularly simple since ad
dress setup times are nat required. The data is read 
aut nondestructively and has the same polarity as 
the input data. 
O:lmmon input/output oins are provided. MMN 2114 
is designed for memory applications where high per
forn,ance and high reliability, low cost, large bit sto
rage, and simple interfacing are important design 
objectives. 
MMN 2114 is placed in an 1 8-pin package for the hi
ghest possible density. lt is directly TTL compatible 
in all respects: inputs, outputs, a single +5 V supply. 

A separate Chip Select ICSJ lead allows easy selec
tion of an individual package when outputs are or
tied. 

ABBDLUTE MAXIMUM RATINGB 

TA Temperature under bias 
T stg Storage Temperature 
V, Voltage on any Pin with 

Respect to ground 
Pcot Power dissipation 

CDMMENT 

FEATURES 

• single +5 V supply 
• identica! cycle and access times 
• completely static memory - no clock or timing 

strobe required 
• directly TTL compatible: all inputs and outputs 
• common data input and output using three-state 

outputs 
• high density 1 8 pin package 

-1 O"C to B□"C 
-65°C to 15□"C 

-0.5Vto +7V 
1.0W 

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other condi_tions above those in
dicated in the opera~ional sections of this specification is nat implied. 
Exposure to absolute maximum rating conditions for extended periods may affeet device reliability. 

PIN CDNNECTIDNB 

(S 

GND 

PINNAME■ 
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D.C. CHARACTERIBTICB 

TA= O'C to +70"C, V.r,-= 5 V± 50/o IUnless otherwise spec1fiedl 

PARAM ETER TEST CONDITIONS 

lu Input Load CurTent IAii input pinsl VIN = O to 5.25 V 

IILol l/O Leakage CurTent CS = 2.4 V, 
VI10 = 0.4 V to Vcc 

lcc1 Power Supply Current Vcc = 5.25 V, 1110 = 
O mA, TA= 25°C 

lce2 Power Supply Current Vcc = 5.25 V, 1110 = 
OmA, TA= O'C 

VIL Input Low Voltage 
V1H Input High Voltage 
loL Output Low current Val= 0.4 V 

l□H Output High current VaH = 2.4V 

A.C. CHARACTERIBTICB 

IT A= O"C to 70' C, Vcc = 5 V ± 50/o IUnless Otherwise Specifiedl 

PARAMETER 

tRC Read Cycle Time 
tA Access Time 
tec Chip Select to 

Output Valid 
tex Chip Select to 

Output Enabled 
torn Chip Deselect to 

Output Off 
t□HA Output Hold From 

Address Change 

Wrlte cycl■ 

twc Write Cycle Time 

tw Write Puise Width 
twR Write Release Time 

t□TW Write to Output Off 
tow Data to Write Overlap 

t□H Data Hold 

CAPACITANCE 

TA= 25°C, f = 1.0 MHz 

2114-2 2114-3 

min. max. min. max. 

200 300 
200 300 

70 100 

20 20 

60 80 

50 50 

200 300 
120 150 

o o 
60 80 

120 150 
o o 

MMN2114 

MMN 2114-2, 
2114-3, 2114 UNI T 
min. max. 

10 µA 

10 µA 

95 mA 

100 mA 

-0.5 0.8 V 
2.0 Vcc V 
2.1 6.0 mA 

--1.0 -1.-4 mA 

2114 UNIT 

min. max. 

450 ns 
450 ns 

120 ns 

20 ns 

100 ris 

50 ns 

450 ns 
200 ns 

o ns 
100 ns 

200 ns 
o ns 

PARAMETER typ max UNIT 

C110 Input/Output Capacitance 5 pF 
C1N Input Capacitance 5 pF 

Note:This parameter is periodically sampled and nat 1 OOO/o tested. 

li& 



A.C. TEST CDNDITIDNB 

Input Puise Levels 
Input Rise and Fall Time 
Timing Measurement Levels: 

Output Load 

DATE BTDRAGE 

Input 
Output 

0.8 V to 2V 
10 ns 
1.5 V 

0.8 V and 2V 
1 TTL Gate and 100 pF 

MMN2114 

When WE is high, the data input buffers are inhibited to prevent erroneous data from being written into 
the array. As long as i!iit. remains high, the data stored cannot be afected by the Address, Chip Select, or 
Data 1/0 logic levels or timing transitions. 
Data storage alsa cannot beaffected by Wt, Addresses, or the 1/0 ports as long as CS is high. Either CS or 

WE or both can prevent extraneous writing due to signal transitions. 
Data within the array can only be changedduring Write time-defined as the overlap of CS low and WE low. 
The addresses must be properly established during the entire Write time plus twR· 
Internai delays are such that address decoding propagates ahead of data inputs and therefore no address 
setup time is required .lf the Write time precedes the addresses, the data in previously addressed loca
tions. or some other location, may be changed. Addresses must remain stable for the entire Write cycle 
but the Data lnputs may change. The data which is stable for tow at the end of the Write time will be writ
ten into the addressed location. 

BLDCK DIAGRAM 

A3 
~V([ 

A4 .J...oo 

AS 
2 

ROW MEMORY ARRAY 

/li, 
SELECT 64.RO,,/S 

17 
64 COLUMNS 

A7 

A8 16 

1/01 14 

COLUMN I/ O CIRCUITS 1/02 13 
INPUT 

1/03 12 DATA 
CONTROL CClUMN SELECT 

l/04 11 
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MMN 2114 

WAVEFOFIMB 
Fleed oyole C:1 J 

t 

AOORESS 

cs 

Wrlte cycle 

ADDRESS 

e512) 

WE 131 

Notes: 1. WE is high for a Read cycle. 
2. lf the CS low transition occurs simultaneously with the WE low transition, the output buffers 

remain in a high impedance state 
3. WE must be high during all address transitions 

228 



MMN40117 

4D915 - BIT DVNAMIC RANDDM ACCEBB 
MEMDRV 

GENERAL DEBCRIPTIDN 

The MMN 4027 is a 4096 word by 1 bit dynamic 
N-channel silicon gate MOS RAM. The MMN 4027 
uses a single transistor cell utilizing a dynamic sta
rage technique and dynamic control circuitry with 
low power dissipation. A unique multiplexing and lat
ching technique for the address inputs permits the 
MMN 4027 to be mounted in a standard 16-pin pac
kage. The MMN 4027 incorporates several flexible 
operating modes. ln addition to the usual read and 
write cycles, read modify write, page mode and RAS
only refresh cycles are available with the MMN 
4027. Page mode timing îs very useful in systems 
requiring Direct Memory Access IDMAI. The device 
îs available în 1 6-lead dual în-line plastic or ceramic 
package lmetal-seall, and ceramic package lfrit-
seall. 

ABBDLUTE MAXIMUM RATING■• 

VOltage an any pin relative to V88 
Voltage an Voo, Vcc relative to Vs& 
Vee - Vss IVoo - Vss > Ol 

TA Operati:'lg temperature 
Tstg Storage temperature for ceramic package 

for plastic package 
Io Short circuit output current 
Pt ot Total power dissipation 

FEATURES 

• Power supply V00 = 12 V, Vcc= 5 V, V88=-5Vlall 
with ± 100/o tolerancel 

• AII inputs are low capacitance and TTL compatible 
• Input latches for addresses, chip select and data in 
• lnputs protected against static charge 
• Three-state TTL compatible output 
• Output data latched and valid into next cycle 
• EeL compatible an V88 power,supply 1-5.7 V.I 
• Low power-consumption : 

active power under 4 70 mW 
standby power under 27 mW 

-0.5 to +20 V 
-1 to +15 V 

o V 
Oto +70 oe 

-65 to +150 oe 
-55 to +125 oe 

50 mA 
1 w 

• Stresses grater than those listed under "Absolute Maximim Ratings" may cause permanent damage to the device. 
This îs a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating sections of this specification in not implied Exposure to absolute maximum rating conditions for exten
ded periods may affect device reliability. 

PIN CDNNECTIDNB 

POWER 1-SV) VBB 1 '-ss GROUND 
DATA IN D1N 2 15 (AS COLU'1N 

RfAD/WRfTE WRITE 3 
ADDRESS STROBE 

INPUT 
Dour DATA OUT 

ROW RAS 4 Es CHIP SELECT 
ADDRESS STRJBE 

5 A3 AOORESS INPUT ADDRESS INPUT AO 

ADDRESS INPUT A2 6 11 AODRESS INPUT 

AODRESS INPUT Al 7 ADDRESS INPUT 

POWER (+12V I Voo 8 Vcc POWER (+SV I 

... 



BLCCK CIAGRAM 

wiim--r .. ---_-__ -;;;.-_ -_ ---;. --i.v''---------------, 
CLOCK 

__ .. GENERATOR 

WRITE 
CLOCKS 

CAS 

(S 

AS---"'I 
N+---"'I 
A3----t 
A2----
A1---o41 
To---_. Wl,lllllll,A'-MII _ _, 

IDrl 
ENABLE 

AECCMMENCEC DC CPERATING CCNDITICNS 
IT A= O to 7□"CJ 

PARAM ETER 
min 

Voo Supply voltage 10.8 i 
Vr:r, Supply voltage 4.5 I 

I 
Vss Supply voltage o I 

I 
Vas Supply voltage -4.5 ---- --
V1HC Input high voltage on RAS, CAS, WRITE 2.4 

-- -- ---
V1H Input high voltage, all inputs except RAS, CAS, WRITE 2.2 

V11 Input low voltage, all inputs -1 

DC ELECTRICAL CHARACTERIBTICS 

VALUES 

typ I max 

12 I 13.2 
5 I 5.5 
o I o 

! 
-5 -5.7 

7 

7 
0.8 

!TA= O to 7□"CJ IV00 = 12V ± 1O0/ol IVcc= 5V ± 1O0/o, Vss= DV, V88 = -5.7 to -4.5VJ 

PARAMETER 
VALUES 

min. typ. 

1001 Average V00 power supply current 

1002 Standby V00 power supply current --
1003 Average V00 power supply current during „RAS only" cycles 

1cc Vr:r, power supply current 

las Average V88 power supply current 

l11u Input leakage current lany input] 

locu Output leakage current 

V□H Output h1gh voltage nsouRCE= -5mAJ 2.4 

V□ L Output low voltage [: 5,::K = 3 2 inA 

230 

MMN4D27 

DATA IN 

OOAOUT 

UNIT NOTES 

V 2 
V 2,3 
V 2 
V 2 
V 2 

V 2 
V 2 

UNIT NOT ES 
max. 

35 mA 5 
2 mA 8 

25 mA 
mA 6 

150 µA 
10 µA 7 
10 µA 8,9 

V 
0.4 V 



AC CHAFIACTERISTICB AND FIECDMMENDED DPERATINCI 
CDNDITIDN■ 
ITA= O to 70"CI N00 = 12V ± 100/ol CVcc= 5V ± 100/o, V88 = OV, V88 = -5.7 to -4.5Vl 

TYPES 

MMN40117 

PARAMETEF; MMN 4027-2 MMN 4027-3 MMN 4027-4 UNIT NOTE 

min. max. min. 

tRC Random read or write cycle tIme 320 375 
tRW::: Read write cycle time 320 375 
tRMW Read modify write cycle time 320 405 
tRAC Access time from row adress strobe 150 
tcAC Access time from column address strobe 100 
taFF Output buffer tum-off delay 40 
tRP Row address strobe precharge time 100 120 
tRAS Row address strobe puise width 150 10000 200 
tRSH Row address strobe hold time 100 135 
tcAS Column address strobe puise width 100 135 
tcsH Column addreess strobe hold time 150 200 
tRc□ Row to column strobe delay 20 50 25 
tASR Row address set-up time o o 
tRAH Row address hold time 20 25 
tAsc Column address set-up time -10 -10 
tcAH Column address hold time 45 55 
tAR Column address hold time referenced 

to RAS 95 120 
tcsc Chip select set-up time -10 -10 

tcH Chip select hol~ time - 45 55 
tcHR Chip select hoid ţime referenced to RAS 95 120 
tr Trans1tion time !r1se and falll 3 35 5 
tFCS Read command set-up time o o 
tFCH Read command hold time o o 
twcH Write command hnld tIme 45 55 
twcR Write command hold time referenced 

to RAS 95 120 
twp Write command puise width 45 55 
tRWL Write command to row strobe lead tlme 50 70 
tcwL Write command to column strobe lead 

time 50 70 
tas Data in set-up time o o 
t□H Data in hold-time -- 45 55 
taHR Data in hold time referenced to RAS 95 120 
tcRP Column to row strobe precharge time o o 
tcP Column precharge time 60 80 
tRFSH Refresh period 2 
twcs Write command set-up time o o 
tcwo CAS to WRITE delay 60 80 
tRwo RAS to WRITE delay 110 145 
ta□H Data aut hold time 10 10 

CAPACITANCEB 

ITA= O to 70"C, Va□ = 12V ± 100/o 1 Vss= DV, V88 = -5.7 to-4.5VJ 

PARAMETER 

c,, Input capacitance IA0-A5o D1No ~ 
-- ----

C12 Input capacitance RAS, CAS, WRITE 
Co Output capacitance [)auri 

231 

max. min. 

380 
395 
470 

200 
135 
50 

120 
10000 250 

165 
165 
250 

65 35 
o 

35 
-10 
75 

160 
-10 

75 
160 

50 5 
o 
o 

75 

160 
75 
85 

85 
o 
75 

160 
o 

110 
2 

o 
90 
175 
10 

VALUES 

typ. max. 

4 5 

8 10 
5 7 

max. 

ns 
ns 
ns 

250 ns 
165 ns 
60 ns 

ns 
10000 ns 

ns 
ns 
ns 

85 ns 
ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 

50 ns 
ns 
ns 
ns 

ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 

2 ns 
ns 
ns 
ns 
ns 

UNIT 

pF 

pF 
pF 

11-1 
12-1 

14 

15 

16 
16 

17 
17 
17 

3 
3 

NOTE s 

18 

18 
8-18 



MMN401ii1!7 

NOTES 

1. Sewral cycles are requiered alter power-up before proper device operation is achieved. Any 8 cycles 
wich perform refresh are adequate for this purpose. 

2. AII voltages referenced to Vss• V88 must be applied before and removed alter other supply voltages. 
3. Output voltage will swing from Vss to Vcc when enabled, with no output load. For purposes of maintai

ning data in standby mode, Vcc may be reduced to Vss without affecting refresh operations or data re
tention. However, the V°" (mini specification is nat guaranteed in this mode. 

4. T amb is specified for operation at frequencies to tRc ~ ~c (mini. C)peration at higher cycle rates with re
duced ambient temperatures and higher power dissipation is permissible provided that all AC para
meters are met. 

5. Current is proportional to cycle rate. 1001 Cmaxl is measured at the cycle rate specified by tRc (mini. 
6. 1cc depends an output loading. The Vcc·supply is connected to the output buffer only. 
7. AII device pins at O volts except V88 wich is at -5V and the pin under test wich is at +10V. 

8. Output is disabled Ctigh-impedancel and RAS and CAS are both at a logic 1. Transient stabilization is 
requiered prior to measurement of this parameter. 

9. OVS VautS +10V. 
1 U AC measurement as sume t1 = 5ns. 
11. Assumes that tRco S tRco Cmaxl. 
1 2. Assumes that tRco ~ tRco Cmaxl 
13. Measured with a load circuit equivalent to 2TTL loads and 1 00 pF. 
14. Operation within the tRco (maxi limit insures that tRAC (maxi can be met. tRco (maxi is specified as a 

referance point only; if tRco is greater than the specified tRco (maxi limit, then access time is control
led exclusively by tcAC· 

15. V1HC Cminlor V1H (mini and V1L (maxi are reference levels for measuring timing of input signals. Alsa, 
transition times are measured between V1Hc or V1H and ViL• 

16. These parameters are referenced to CAS -leading edge in random write cycles and to WRITE leading 
edge in delayed write or read-modifywrite cycles. 

17. tvvcs, tc1MJ and tRwo are restrictive operating parameters in a read/write or read/modify /write cycle 
only. lf tvvcs ~ tvvcs (mini, the cycle is an early write cycle and Data Out will contain the data written 
into the selected cell. lf tcwo ~ tcwo (mini and tRWD ~ tRVVD Cmin. the cycle is a read-write cycle and 
Data Out will contain data read from the selected, cell. lf neither of the above sets of conditions is sa
tisfied, the condition of Data Out Cat access timel is indeterminate. 

1 a Effective capacitance is calculated from the equation : 

C = :~ with âV = 3 volts. 

ADDFIEBBINCI 

The 12 address bits required to decade one of 4096 cell locations within the M 4027 are multiplexed anto 
the 6 address inputs and latched into tHe an-chip row and column address latches. 
Row Address Strobe ÎRASI latches the six row address bits canto the chip. Column Address Strobe iEAsi 
latches the six column address bits plus Chip Select CCSJ anto the chip. 
Since the internai circuitry allows the columns information to be externally applied to the chip before it is 
actually required, the hold time requirements for column address and CS are alsa referenced to RAS. 
However, this gates CAS feature allows the systems designer to compensate for timing skews that may 
be encountered in the multiplexing operation. 
Since the Chip Select signal is nat required until CAS time, which is well into the memory cycle, its deco-
ding time does nat add to system access or cycle time. _ 
Additional timing margin is gained because column address is nat required until CAS makes its negative 
tra~~~ . 
The timing is further simplified by the PQSitive transition of CAS nat being referenced to the positive tran
sition of~ ln fact, ~ need nat go HIGH until the beginning of the next cycle. 

DATAINPUT/DUTPUT 

Data to be written into selected storage cell of the memory chip is first stored in the an-chip data latch. 
The gating of this latch is performed with a combination ofWRii'E and CAS while RAS is active. 
The later of this signals ~ or ~ to make its negative transition is the strobe for the Data ln into 
the latch. This f;ermits several options in the ~ cycle timing. ln a write cycle, if the WRIÎE input is acti
vated prior to AS, the Data ln is strobe by CAS, and set-up time and hold time are referenced to CAS, lf 
the Data ln inJIUt is nat available at CAS time or the cycle is a read-write or readmodify-write, the WiÎITE 
signal must be delayed until alter ~- ln this "delayed write cycle" the data input set-up and hold times 
are referenced to the negative edge of~ rather than to CAS. (To illustrate this feature, Data ln is re-
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ferenced to WRlTE' in the timing diagram depicting the rea'li-write and page mode write cycles while ·the 
"early write" cycle diagram shows Data in referenced to ~I Note that if the chip is unselected ~ high 
at ~ timel ~ comands are nat executed and, consequently, data stored in the memory is unaffec
ted. Data is retrieved from the memory in read cycle by maintaininQ WRITE in the inactive or high state 
throughout the portion of memory cycle in which CAS is active. Data read from the selected cell will be 
available at the output within the specified access time. 

DATA OUTPUT CONTROL 

At the beginning of a memory cycle, the state of the Data Out latch and buffer depend on the previous me
mory cycle. 
Changes in the condition of Data Out latch are initiated by CAs. The negative transition of~ causes the 
Data Output !Dourl to ·unconditionnaly go to its open-circuit state. lf will remain open-circuited until after 
the access Daur time, the will assume the proper state for the type of cycle performed. 
lf the cycle is read, read-modify-write, or a delayed write and the chip is selected, the□ the Daur latch and 
buffer will contain the data from the selected cell. This output data is the same polarity Inat inverted)as 
the input data. lf the cyc_le is a write cycle tWRii'E active low before ~ goes lowl and the chip is selected, 
then Dour will contain the input data. 
Once the Daur goes active, it will remain active until the next negative transition of m-. 
lf the cycle is a ~ only cycle Ino ~ signal!, then .Qwr will as sume the open circuit state. 
The same istrue for normal cycles lboth mS' and CAS present-when the chip is unselected Dn, 1T remains 
in the open-circuit state until the next negative transition of~-
RAS only refresh cycles Ino CAsi have no effect on the Daur-
However, when Ras only refresh cycles are continued for extended periods of time, Daur may eventually. 
go open-circuit. 
lf the chip unselected, it will nat accept a write command and the Dour will remain in the open-circuit 
state. 

INPUT /OUTPUT LEVELB 

AII inputs, including the two address strobes, interface directly with TTL 
The high-impedance, low-capacitance input characteristics simplify input driver selection by allowing use 
of standard logic elements rather than specially designed driver elements 
The 3-state output buffer is a low impedance to Vcc. for a logic "1" and a low impedance to Vss for a logic "O". 
The output resistance to Vcc Ilogic "1" state) îs 420 ohm maximum and 135 ohm tipically. 
The output resistance to Vss 0ogic "O" statei is 125 ohm maximum and 35 ohm tipically. 
The separate Vcc pin allows the output buffer tobe powered from supply voltage of the logic to wich chip îs 
interfaced. · 
During battery stand-by operation, the Vcc pin may be unpowered without effecting the MMN 4027 
refresh operat1on. __ 
This allows all system logic, except RAS timing circuitry and r,efresh address logic, to be turned off during 
battery stand-by to save power. 

REFRESH 

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 64 row 
address every two millisecond or less. 

Any cycle in which a RAS signal occurs, accomplished a refresh operation. A read cycle will refresh the se
lected row, regardless of the state of the Chip Select ICSJ input. 
A write or read-modify-write cycle alsa refreshes the selected row, but the chip should be unseleced to 
prevent writing data into the selected cell. · 

lf, during a refresh cycle, the MMN 4027 receives a RAS signal but no CAS signal, the state of the output 

will nat be affected. However, if "RAS-only" refresh cycles I when RAS is the only signal applied td the 
ctipl are contained for extended periods, the output buffer may eventually lase proper data and go open
circuit. 
The output buffer will regain activity with the first cycle in which a CAS signal is applied to the chip. 

POWER DIBBIPATION/■TANDBV MODE 

Mast of the circuitry used in the MMN 4027 and mast of the power drawn is the resuit of an address 
strobe adge. Because the power is nat drawn during the time the strobe is active, the dynamic power is a 
function of operating frequency rather than active duty cycle. 
Tipically, the power is 17CJ mW at 1 µsec cycle rate for MMN 4027 with a worse case power of less than 
470 mW at 320 µsec cycle time. 
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To reduce the overall system power, the Row Address Strobe !RAS! should be decoded and supplied to 
only the selected chips. 

The CAS must be supplied to all chips Ito turn of the unselected output.). 
Those chips that did not receive a RAS, however will not dissipate any power on the CAS edges, except for 
that requiered to turn oft the outputs. 

lf the RAS signal is decoded and supplied only the selected chips, then the chip select ic§i input of all chips 
can be at a logic O. 

Then chips that receive a CAS but no, RAS will be unselected !output open-circuitedJ regardless of the 
Chip Select input. 

For refresh cycles. however, either the CS input for all chips must be high or the CAS inputiriust be held 
h1gh to prevent severa! "wire-OR" outputs from tuming on with opposing force. N_ote that the . . 
MMN 4027 will dissipate considerably less power when the refresh operat1on 1s accomphshed w1th a 

·~-only" cycle as opposed to a normal RAS/CAS memory cycle. 

PACIE MODE DPERATIDN 

The ''Page mode" feature of the MMN 4027 allows for succesive memory operations at multiple column 
locat1on of the same row address with increased speed without an increase in power. This is done by stro-
bing the row address into the chip and keeping the RAS signal at logic O throughout all succesive memory 
cycle: 1n wh1ch the row address is common. 
Th1s .:'age Mode" of operation will not dissipate the power associated with the negative going edge of 

RAS. The time requiered for strobing in a new row address is eliminated thereby decreasing the access 
and cycle times. The chip select input cc§i is operative in page mode cycles just as in normal cycles. lt is 
not ecessary that the chip be selected during the first operation in sequence of page cycles. 

Likewise, the CS input can be used to select or disable any cycle !sl in a series of page cycles. 
This feature allows the page boundary to be extended beyond the 64 column location in a single chip. 

The page boundary can be extended by applying RAS to multiple 4K memory blocks and decoding CS to 
select the proper block. 

POWER UP 

The MMN 4027 requires no particular power supply sequencing so long as the Absolute Mairimum Rating 
Cond1tions are observed. However, in order to insure compliance with the Absolute Maximum Ratings, 
Microelectronica recommends sequencing of power supplies such that V88 is applied first and removed 
last. V88 should never be more positive than Vss when power is applied to V00. 
Under system failure condiction in which one or more supplied exceed the specified limits significant addi-

tional margin against catastrophic device failure may be achieved by forcing RAS and Data Out to the 
inactive state. After power is applied to the device, the MMN 4027 requires severa! cycles before proper 
device operation is achieved. 
Any 8 cycles which perform refresh are adequate for this purpose. 
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1 63B4-BIT DVNAMII; RANDDM ACCES& 
MEMDRV 
GENERAL DEBCRIPTIDN 

The MMN 4116 is a MOS dynamic random access 
memory circuit organized as 1 6384 words by 1 bit. 
The technology used to fabricate the M MN 4116 i!: 

double-poly N-channel silicon gate. 
This process, coupled with the use of a single tran
sistor dynamic storage cell. provides the maximum 
possible circuit density and reliability. 
Multiplexed address inputs permit the MMN 4116 
to be packaged in a standard 16-pin □IP. 

ABSOLUTE MAXIMUM RATINGB 

Voltage on any pin relative to Vas 
Voltage on V0 [)o Vcc supplies relative to Vss 
Vss-Vss CVoo - Vss> Ol 

TA Operating temperature 
T5tg Storage temperature 
10 Short circuit output current 
Ptot Total power dissipation 

FEATURES 

• ±100/o tolerance on all power supplies C+12 V, ±5 VI 
• low power: 462 mW active, 20 mW standby (maxi 
• all inputs TTL compatible and protected against 

static charge. 
• ECL compatible onV88 power supply C-5•7 VI 
• 1 28 refresh cycles 
• read-modify-write, RAS-only refresh, and page

mode capability 
• output data controlled by CAS and unlatched at 

end of cycle to allow two dimensional chip selec
tion and extended page boundary 

-0.5V to +20V 
-1 V to +15 V 

DV 
D°C to +7D°C 

-55°c to +125°c 
50mA 

1W 

RECDMMENDED DC DPERATING CDNDITIDNB 

V00 supply voltage 
Vcc supply voltage 
V55 supply voltage 
V88 supply voltage 
Input high voltage on RAS, CAS, WRITE 
Input high voltage, all inputs except RAS, CAS, WRITE 
Input low voltage, all inputs 

PIN CDNNECTIDNB 

Vas 1 16 V55 
DiN 2 15 ~ 

WRITE 3 14 Da.n 
RAS 4 A6 

AO 5 12 A3 

A2 6 n A4 

Al 7 AS 

Voo a Vcc 
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12 V± 100/o 
5V ± 100/o 

DV 
-5.7 V to- 4.5 V 

2.7 V to 7 V 
2.4 V to 7 V 

-1 VtoO.BV 

PIN NAMEB 

Note 2 
Note 2,3 
Note 2 
Note 2 
Note 2 
Note 2 
Note 2 

Aa-As ADDRESS INPUTS 

CAS COLUMN ADDRESS STROBE 

DIN DATAIN 

Dour DATA OUT 

RAS ROW ADDRESS STROBE 

WRITE READ/WRITE INPUT 

Vss POWER C-5VI 

Vcc POWER C+5 VI 

Voo POWER 1+12 VI 

Vss GROUND 



■LDCK DIACIAAM 

A6 
AS 
A4 
A3 
A2 
A1 
AO 

ROW 
DECODER 
1,128 

ac ELECTRICAL CHARACTERIBTICB 

-W-R-IT_E_• -Vro 
CLOCKS -Vcc -Vss ____ -:.-:.-:.~-- - Vas 

128 
ROW 

LINES 

DATA 
IN 

BUFFER 

DATA OUT 

BUFFER 

DUMMY CELLS 
MEMORY ARRAY 
128-SENSE-REFRE5 

AMPS 
MEl1Rl' ARRAY 

DUMHY CELLS 
64 COLUHN 

SELECT LlNES 
(OLUHN DECOIJERS 

1 OF 64 
A6 

IT:.= O to 70"CJ1, IV00 = 12V±1 □',: V88 = -5.7 to -4.5V: V55 = OV; Vcc= 5V ± 100/o) 

MMN 4116 

PARAMETER TEST CONOITIONS 
MMN4116-2/~ MMN 4116-4 

UNIT NOT E 
min I max min max 

1001 Average operating curTent Rtfs, CAS cycling ' 35 35 mA 4 

lcc1 Average operating curTent 5 

lss, Average operating current tAC = tRc (m,nl 200 200 µA 

1002 Standby current RA·s = v,Hc 1.5 1.5 mA 

lcc2 Standby current Dour = H,gh 1mpedal'lce -1 O 10 -1 O 10 µA 
lss2 Standby current 100 µA 

1003 Refresh average current RefrP.sh mode: RAS cycling 27 27 mA 4 
I 

lcc3 Refresh average current CAS = v,Hc -~ o 10 -1 O 10 µA 
lss3 Refresh average current ti.;,; ~- tRC (m,n) 200 µA 

1004 Page mode average current i-Jage mode RAS = V,1 27 27 mA 4 

lce4 Page mode average current CAS cychng A 5 
' ' 

lsB4 Page mode average current tpc = tPC lm,nl 200 µA 

l11u Input leakage current V88 = ·-5 V 
DV :':'.:. v,N ::= ~ 7 V. all other 
p,ns nat under test DV --·10 10 -10 10 µA 

Imu Output leakage curre•1t Dour ,s d,sabled 
DV '.:.c VouT -s; + 5.5 V -10 10 -10 i 10 µA 

V□H Output h;gh voltaqe laur=, - 5 mA 2.4 2.4 V 3 

VoL Output low volt;1ge laur 42 r11A 0.4 0.4 V 3 
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AC ELECTRICAL CHARACTIRIBTICB 
AND RECOMMENDED DPERATINII CDNDITIDNB 

CTA = O to 7□"CJ1, CV00 = 12 V± 100/o; Vcc = 5 V± 100/o; Vss= O V; V88 = -5.7 to -4.5 VJ 

I MMN 4116-2 MMN 4116-3 MMN 4116-4 
PARAM ETER UNIT! NGTE 

min min max min max max 

tJlc Random read or write cycle time 320 375 410 ns 9 
tJlwc Read-write cycle time 320 375 425 ns 9 
~w Read modify write cycle time 320 405 500 ns 9 
~ Page mode cycle time 170 225 275 ns 9 
tRAC Access time from RAS 150 200 250 ns 10,12 

tcAC Access time from CAS 100 135 165 ns 11,12 

t□FF Output buffer tum-off delay o 40 o 50 o 60 ns 

tr Transition time (rise and falll 3 35 3 50 3 50 ns 
tJlp RAS precharge time 100 120 150 ns 

~s RAS puise width 150 10000 200 100CX: 250 1000C ns 

tRSH RAS hold time 100 135 165 ns 

tcsH CAS hold time 150 200 250 ns 

tRCo RAS to CAS delay time 20 50 25 65 35 86 ns 

tcRP CAS to RAS precharge time -20 -20 -20 ns 

tASR Row address set-up time o o o ns 

tRAH Row address hold time 20 25 35 ns 

tASC Column address set-up time -10 -10 -10 ns 

tcAH Column address hold time 45 55 75 ns 

tAR Column address hold time referenced 
to RAS 95 120 160 ns 

tRcs Read command set-up tIme o o o ns 

tRCH Read command hold time o o o ns 

twc:H Write command hold time 45 55 75 ns 

twcR Write command hold time referenced 
to RAS 95 120 160 ns 

twp Write command puise width 45 55 75 ns 

tRWL Write command to~ lead time 50 70 85 ns 

tcwL Write command to CAS lead time 50 70 85 ns 

tos Data-in set-up time o o o ns 

tDH Data-in hold time 45 55 75 ns 

toHR Data-in hold time referenced to ~ 95 120 160 ns --
tcP CAS precharge time (for page mode 

cycle onlyl 60 80 100 ns 

tREF Refresh period 2 2 2 ms 

twcs WRITE command set-up time -20 -20 -20 ns 

tcwo CAS to wRi'fE delay 60 80 90 ns 

tRw□ RAS to WRITE delay 110 145 175 ns 

NDTEB 

1. TA is specified here for operation at frequencies to tRC ~ tRc Cminl. Operation at higher cycle rates with 
reduced ambient temperatures and higher power dissipation is permissible, however, provided AC 
operating parameters are met. 

2. AII voltages referenced to Vss· 
3. Output voltage will sw1ng from V55 to Vcc when act1vated with no current loading. For purposes of 

mamta1ning data in standby mode, Vcc i:nav be reduced to Vss without attecting refresh operations 
or data retent1on.However, the VoH Cminl specification is nat guaranteed in this mode. 

4. 1001, loo3 and 1004 depend an cycle rate. 
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5. 1cc, and lce4 depend upon output loading. During read aut of high level data Vcc 1s connected through 
a low impedance to data aut. At all other times 1cc consists of leakage currents only. 

6. Several cycles are required a~er power-up before proper device operation îs achieved Any 8 cycles 
which perform refresh are adequate for this purpose. 

7. AC measurements assume tr = 5 ns. 
8. V 11.c lminl or V1H lminl arid V1L lmaxl are reference levels for measuring timing of input signals. Alsa, 

transition times are measured between V1HC or V1H and Vil• 
9. The specifications for tRc lminl and ~w:: (minl tRMW !mini are used only to indicate cycle time at which 

proper operation over the full temperature range lo°C :5 T8 mt, :5 70"CJ îs assured. 
1 a Assuming that tRCo :5 tRco lmaxl. lf tRCo is greater than the maximum recommended v~ue shown in 

this table, tRAc will increase by the amount that tRco exceeds the value shown. 
11. Assuming that tRco ~ tRCo lmaxl. 
12. Measured with a load equivalent to 2 TTL loads and 100 pF. 
1 3. toFF !maxi defines the time at which the output achieves the open circuit condition and îs nat referen

ced to output voltage levels. 
14. Qperation within the tRco !maxi limit ensures that tRAC lmaxl can be met. tRco lmaxl is specified as a 

reference point only; if tRco is greater than the specified tRco (maxi limit, then access time is exclusi
vely controlled by tCAc• 

15. These parameters are eferenced to CAS leading edge în early write cycles and toviiRi'TE leading edge 
in delayed write or read-modify-write cycles. 

16. twcs, tcwo and tRwo are nat restrictive operating parameters. They are included în the data sheet as 
electrica! characteristics only: lf twcs ~ tw:;s (mini, the cycle îs an early write cycle and data output pin 
will remain open circuit lhigh impedancel throughout the entire cycle; lf tcwo ~ tcwo lminl and tRwo ~ 
tRwo ·rminl. the cycle is a read-write cycle and the data aut will contain data read from the selected 
cell: lf neither of the above sets of conditions is satisfied the condition of the data aut lat access timel 
is indeterminate. 

1 7. Effect1ve capacitance calculated from the equation C = ~ with ll.v = 3 volts and power supplies 
il.V 

at nominal levels. 
18. CAS = V1HC to disable DoUT• 

DEBCAIPTION 
System oriented features include ±100/o tolerance an all power supplies, direct interfacing capability with 
hi~h performance logic families such as Schottky TTL, maximum input noise immunity to minimize "false 
tnggering" of the inputs la common cause of so~ errorsl, an-chip address and data registers which elimi
nate the need for interface registers, and two chip select methods to allow the user to determine the 
appropriate speed/power characteristics of his memory system. The MMN 4116 alsa incorporates seve
ral flexible timing/operating modes. ln addition to the usual read, write, and read-modify-write cycles, the 
MMN 4116 is capable of delayed write cycles, page-mode operation and RAS-only refresh. Proper 

control of the clock inputs !RAS, CAS and WRITEJ allows common 1/0 capability, two dimensional chip 
selection, and extended page boundaries lwhen operating in page model. 

ADDAEB■INCI 

The 14 address bits required to decade 1 of the 16,384 cell locations within the MMN 4116 are multiple
xed anto the 7 address inputs and latched into the an-chip address latches by externally applying two 

negative going TTL-level clocks. The first clock, the Row Address Strobe IRASI, latches the 7 row address 
bits into the chip. The second clock, the Column Address Strobe ICASJ, subsequently· latches the 7 column 

address bits into the chip. Each of these signals, RAS and CAS, triggers a sequence of events which are 
controlled by different delayed internai clocks. The two clock chains are linked together logically în such a 
way that the address multiplexing operation is dane outside of the criticai path timing sequence for read 
data access. The later events in the CAS clock sequence are inhibited until the occurrence of a delayed 

signal derived from the RAS clock chain. This "gated CAS" feature allows the CAS clock to be externally 
activated as soon as the Row Address Hold Time specification ltRAw has been satisfied and the address 

inputs have been changed from Row address to Column address information. Note that CAS can be acti
vated at any time a~er tRAH and it will have no effect an the worst case data acces time ltRAcl up to the 
point in time when the delayed row clock no longer inhibits the remaining sequence of column clocks. Two 

timing end-points resuit from the internai gating of CAS which are called tRCo lminl and tRCo (max.I 

No data storage or reading errors will resuit if CAS is applied to the MMN 4116 at a point în time beyond 
the tRco lmaxl limit. However, access time will then be determined exclusively by the access time from 

CAS ltcAcl rather than from RAS° ltRAcl, and access time from RAS° will be lengthened by the amount that 
tR:o exceeds the tR:o lmaxl limit. 
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DATAINPUT/DUTPUT 

Data to be written into a selected cell is latched into an an-chip register by a combination of WRITE and 

~ while RAS is active. The later of the signals CWRITE or CASI to make its negative transition is the 
strobe for the Data ln (D1~ register. This permits several options in the write cycle timing. ln a write cycle, 
if the WRITE input is brought low (activei prior to~ the D1N is strobed by CAS, and the set-up and hold 
times are referenced to CAS. lf the input data is nat available at CAS time or if it is desired that the cycle be 

a read-write cycle, the WRITE signal will be delayed until after CAS has made its negative transition. ln 
this "delayed write cycle" the data input set-up and hold times are referenced to the negative edge of 

WRITE rather than CAS. (To illustrate this feature, D11\I is referenced to WRITE in the timing diagrams 
depicting the read-write and page-mode write cycles wh1le the "early write" cycle diagram shows D1N re-

ferenced to CASJ. Data is retrieved from the memory in a read cycle by maintaining WRITE in the inactive 
or high state throughout the portion of the memory cycle in which CAS is active llowl. Data read from the 
selected cell will be available at the output within the specified access time. 

DATA DUTPUT CDNTRDL 

The normal condition of the Data Output l□ ourl of the MMN 4116 is the high impedance lopen-circuitl 
state. That is to say, anytime CAS is at a high levei, the Dour pin will be floating. The only time the output 
will turn an and contain either a logic O or logic 1 is at access time during a read cycle. Dour will remain valid 
froll) access time until CAS is taken back to the inactive lhigh levell condition. lf the memory cycle in pro
gress is a read, read-modify write, or a delayed write cycle, then the data output will go from the high impe
dance state to the active condition, and at access time will contain the data read from the selected cell. 
This output data is the same polarity Inat invertedl as the input data. Once having gene active, the output 
will remain valid until CAS is taken to the precharge Ilogic 1 I state, whether or nat RAS goes into 
precharge. 
lf the cycle in progress is an "early-write" cycle IWRITE active before CAS goes activei, then the output 
pin will maintain the high impedance state throughout the entire cycle. Note that with this type of output 
configuration, the user is given full control of the Daur pin simply by controlling the placement of WRITE 
command during a write cycle, and the puise width of the Column Address. Strobe during read operations. 
Note alsa that even through data is nat latched at the output, data can remain valid from access time until 
the beginning of a subsequent cycle without paying any penalty in overall memory cycle time lstretching 
the cyclel. 
This type of output operation results in some very significant system implications. 
Common 1/D Operat.Ion - lf all write operations are handled in the "early write" mode, then 0 1N 
can be connected directly to Dour for a common 1/0 data~ 
Dour will remain valid during a read cycle from tcAc until CAS goes back to a high levei [prechargel, allowing 
data to be valid from one cycle up until a new memory cycle begins with no penalty in cycle time. This alsa 
makes the RAS/CAS clock timing relationship very flexible. 

Two Methods of Chip Selection - Since Dour is nat latched, CAS is nat required to turn off the outputs of 

unselected memory devices in a matrix. This means that both CAS and/ or RAS can be decoded for chip 

selection. lf both RAS and CAS are decoded, then a two dimensional IX, VI chip select array can be realized. 
Extended Page Boundary - Page - mode operation allows for successive memory cycles at multiple 
column locations of the same row address. By decoding CAS as a page cycle select signal, the page boun
dary can be extended beyond the 128 column location in a single chip. ISee page-mode operationl. 

OUTPUT INTERFACE CHARACTERIBTICB 

The three state data output buffer presents the data output pin with a low impedance to Vc.c.. for a logic 1 
and a low impedance to Vss for a logic O. The effective resistance to Vcc Ilogic 1 statei _is 4cU n maximum 
and 135 n typically. The resistance to Vss Ilogic O statei is 95 n maximum and 35 n typ1cally. 
The separate Vcc pin allows the output buffer to be powered from the supply voltage of the logic to which 
the chip is interfaced. During battery standby operation, the Vcc pin may have power removed without af
fecting the MMN 4116 refresh operation. This allows all system logic except the RAS timing circuitry and 
the refresh address logic tobe turned off during battery standby to conserve power. 

PAGE MODE DPERATION 

The "Page Mode" feature of the MMN 4116 allows for successfve memory operations at multiplie co
lumn locations of the same row address with increased speed without an increase in power. This is dane 

by strobing the row address into the chip and maintaining the RAS signal at a logic O throughout all suc
cessive memory cycles in which the row address is common. This "page-mode" of operation will nat dissi-

pate the power associated with the negative going edge of RAS. Alsa, the time required for strobing in a 
new row address is eliminated, thereby decreasing the access and cycle times. 
The page boundary of a single MMN 4116 is limited to the 128 column locations determined by all combi-
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natIons of the 7 column address bits. However, m syscem applIcatIons wnIcn ut1IIze more t!:!s!l._16,384 
data words, !more than one 1 6K memory blockl, the page boundary can be extended by using CAS rather 

than RAS as the chip select signal. RAS is applied to all devices to latch the row address into each device 

and the CAS is decoded and serves as a page cycle select signal. Only those devices which receive both 
RAS and ~ signals will execute a read or write cycle. 

REFRESH 

Refresh of the dynamic cell matrix is accomplished by performing a memory cycle at each of the 128 row 
addresses within each 2 millisecond time interval. Although any normal memory cycle will perform the 
refresh operation, this function is mast easily accomplished with "RAS-only" cycles. RAS-only refresh 
r_esu!ts in a substantial reduction in operating power. This reduction in power is reflected in the 1003 speci
f1cat1on. 

POWER CONBIOERATIONB 

Mast of the circuitry used în the MMN 4116 is dynamic and mast of the power drawn is the resuit of an 
address strobe edge. 
Consequently, tne dynamic power Is primarily a function of operating frequency ratner than active duty 
cycle. This current characteristic of the MMN 4116 precludes inadvertent burn aut of the device in the 
event that the clock inputs become shorted to ground due to system malfunction. 
Although no particular power supply noise restriction exists other than the supply voltages remain within 
the specified tolerance limits, adequate decoupling should be provided to suppress high frequency noise 
resulting from the transient current of the device. This insures optimum system performance and reliabi
lity, Bulk capacitance requirements are minimal since the MMN 4116 draws very little steady state OJCJ 
current. 
ln system applications requiring lower pow_er dissipations, the operating frequency lcycle ratei of the 
MMN 4116 can be reduced and the Cguaranteed maximum) average power dissipation of the device will be 
lowered in accordance with the 1001 lmaxl spec !imit equation. 

Note: The MMN 4116 is guaranteed to have a maximum 1001 requirement with an ambient temperature 
from O" to 70" C. · 
1 microsecund cycle, results in a reduced maximum 1001 requirement of under 20 mA with an ambient 
temperature range from O" to 70"C. 
Although RAS and/or CAS can be decoder and used as a chip select signal for the MMN 4116 overall 

system power îs minimized if the Row Address Strobe CRASJ îs used for this purpose. AII unselected devi

ces lthose which do nat receive a RAS) is used for this purpose. AII unselected devices lthose which do nat 

receive a RA'Sl will remain in a low power !standby) mode regardless of the state of CAS. 

POWER UP 

The MMN 4116 requires no particular power supply sequencing so long as the Absolute Maximum Rating 
Conditions are observed. However, în order to insure compliance with the Absolute Maximum Ratings, 
MICROELECTRONICA recommends sequencing of power supplies such that V_e_e is applied first and re
moved last. V8 a_ should never be more positive than Vss when power îs applied to Voo 
Under system failure conditions in which one or more supplies exceed the specified limits significant addi-

tional margin against catastrophic device failure may be achieved by forcing RAS and CAS,to the inactive 
state lhii:ih levell. 
Atter power îs applied to the oevIce, the MMN 4116 requires severei cycles betore proper device opera
tion îs achieved. Any 8 cycles which perform refresh are adequate for this purpose. 

CAPACITANCEB 

ITamb= O to 70"C; Voo= 12 V± 100/o: V88 = -5.7 to-4.5 V: Vss= OVJ 

PARAM ETER 
RATING 

UNIT NOTES 
min typ max --

C,1 Input capacitance IA0-A6J DIN 4 5 pF 17 
C,2 Input capacitance RAS, CAS, WRITE 8 10 pF 17 
Ca Output capacitance IDoun 5 7 pF 17,18 
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MMN 4'1'16 

AEADCVCLE 

RAS 

v,Hc -
(AS 

V1L -

IJJH ACIRESSES 
\.IL 

WRITE 
VIHC 

"iL he 
tRAC 10FF 

Dcm 
VoH -
Va. - OPEN VALID DATA 

WAIT■ CVCLE EEAALV WAITEJ 

ADDRESSES "iH 
V1L 

IJiN 

Dour 

VIHC 
Vn._ ""''""'"""'"""''1"'""-".lfl-+--+--~~'"-'"-"""'-"""'~~~~~~ 

\.IH .,,,,,--0,W.-- ţ~~::::==i_ --~"""""~_.,.,.,...,.,...,. 
"iL """""'-""""'""""'"""""""""' ~-,lll;l,II----...,--- """""""""""""""""'"~"-'~"""""""""~ 

VoH __________ _ 
OPEN 

VoL 
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MMN4116 

READ WRITE/READ MOOVFV - WRITE CVCLE 

RAS ~H'. 
vt 

ru vtic 
1/JL 

ADDRESSES VJH 

iilRITT 

DoUT 

1/JL 

"lttc 
1/JL 

\\:JH ---+----OPEN -----CI 
VoL tRAC ,-..+1-~jQ,,,.---lf" 

~H..,.,.,..,..,....,.,..,...,,._.,..,.,,.,..,...,..,._.,....,.,..,...,..,._,.,...11!~'1'11"""'111 l'l..,.,.'T'T.,..,..,..,.,.,..,..,..,.,.,.,..~ 

V1L.t.1.~.LL.LL,jt.L.il'J-L.LLLL,t.U'J-L.LL1..1..<t.U-'"'"' 11-=-~olll "',1.,1.,~~....iJJ."""'"""""~ 

11 RAS•DNLY11 R■IFR■■H CVCLE 

\bH ------------•OPEN -------------
VoL 
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MMN4116 

PAGE MODE READ CVCLE 

PAGE MODE WRITE CVCLE 

RAS 

CAS "1HC -
\\. -

ACDRESSES \IH 
\IL 

WRITE 
"iHC 
VIL 

\1H 
"1L 
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DUAL 16 BIT STATIC SHIFT REGISTER 

GENERAL DEBCRIPTIDN 

MMP 02 is a dual 16 bit static shift register. lt is a 
monolithic integrated circuit manufactured in stan
dard Al-gate PMOS technology. 
The circuit is designed to operate on a two phase 
clock, 01 and 02. 
For DC storage condit1ons, 01 must be a logic "O" 
and 02 must be a logic "1" 

ABBDLUTE MAXIMUM RATINGB 

Voo Drain supply voltage 
VGG Gate supply voltage 
V0, V1 Clock and data input volta!jes 
Ptot Total power dissipation 
TA Operating ambient temperaturP 
T ,l,J Storage temperature 

CDNNECTIDN DIAGRAM 

Vss Voo 
02 IXJT1 

NC NC 
IN1 01 

NC NC 

IN2 OUT2 

Vss V(ij 

FEATURES 

• Two phase clock 
• High speed operation DC to 1 MHz 
• Low power consummption 

-30 .. .+0.3 
-30 .. .+0.3 
-30 .. .+0.3 

200 
0 .. .+70 

-55 ... +150 

IN1 

01 02 

24& 

MMPD2 

V 
V 
V 

mW 
oe 
oe 



STATIC ELECTRICAL CHARACTERIBTICB 

ITA= 25°C unless otherwise specified) 

PARAMETER TEST CONDITIONS 

V1L Data input levei "O" Logic 
V1H Data input level "1" Logic 
lu Data input leakage current V,=-20 V 
IL0 Clock input leakage current V0=-26 V 

RI02 Clock 1021 inout resistance V01 = -26 V 
V02 = O 

~:i Clock levei 101, 021 
"O" Logic 
"1" Logic 

V "O" Logic v, OL Output levei 
"1" Logic OH 

Rol Output resistance to ground "O" Logic at output 
Voc Output drive capability AL = 4 K to grounc 
lac Voa power supplycurrent drain Vaa=-13V 
IGG V00 power supply current drain VGG= -27 V 

CIVNAMIC ELECTRICAL CHARACTERIBTICB 

IT A= 25°Cl unless otherwise specified 

PARAMETER TEST CONDITIONS 

f0 Clock frequency 
t01 

Clock puise width t02 

td0 Clock delay 02 vs. 01 
tr Clock puise rise and 10 ... 900/o 
t1 fall times 
ta lJata puise wIdth 

TIMING CIIAGRAM 

-2v 

-26V 

-26V 

-2V 

-lV 

-tJV 
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MMPD2 

VALUES 
UNIT 

min. typ. max. 

-2 V 
-10 V 

1 µA li 
100 µA 

60 Kn 
-2 V 

-26 -28 V 
-0.5 -1 V 

-11 -12 V 
2 3 Kn 

-5 V 
12 mA 
2 mA 

VALUES UNIT 
min. typ. max. 

c.c. DC 1 MHz 

0.4 
10 

µS 
0.4 µS 
0.01 10 µS 

5 µs 
5 µS 

0.4 µS 



MMPD3 

64 BIT DVNAMIC SHIFT REGISTER 

GENERAL DESCRIPTIDN 

MMP 03 is a 64 bit dynamic shift register, manufac
tured in standard Al-gate PMOS technology. 
The an-chip clock generator and a separate output 
buffer supply yield an output levei inependent of clock 
frequency and amplitude. 

ABBDLUTE MAXIMUM RATINGS 

Voltage an any pin with respect to Vss 
Ptot Total power dissipation 
TA Operating ambient temperature 
T stg Storage temperature range 

PIN CDNNECTIDNB 

NC 

I< 

'-cc 
Q 

Vss 
NC 
NC 

TIMING DIAGRAM 

IVI 

o= 
~ 

-10 
-12 = 

O-

IN 

-10 
-12= 

o= 
OUT 

NC 
I< 
NC 
Q 

vl:,l, 
I 

NC 

FEATURES 

• Maximum operating frequency 1 MHz 
• Operating with a single externai phase 
• TTL output compatible 

-30 ... +0.3 V 
500 mW 
0 .. .+70 °e 

-55 .. .+150 °e 

'Jc::08 NC 
Q 2 7, Q 

V;s 3 6 V66 
NC 4 S I 

-10 
-12 = ---------------------t 
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MMP03 

STATIC ELECTAICAL CHAAACTEAIBTICB 

IVGG = -26 ... -28 V, V00 = -12 ... -14 V, TA = 0 ... +70°C, standard load 50 pF in parallel with 20 kohm, 
Vss groundedl 

TEST CONOITIONS 
VALUES 

UNIT PARAMETER min. typ. max. 

V -28 -27 -26 V v, GG Su pply voltages 
-28 -12 +0.3 V cc 

V -0.5 o V 
V DL Output levei -14 -12 -10 V OH 
V0L · -2 +0.3 V 
v0H Clock signal levei -28 -12 -9 V 

VrL Data input levei -2 +0.3 V 
VrH -28 -12 -9 V 
C0 Clock input capacitance V0 = O 6 10 pF 
lu Data input leakage current TA= 25°C 1 µ.A 

V1 = -15 V 
The other thermi-
nals at ground 

IL~ Clock input leakage current TA= 25°c 100 µ.A 
V0= -28 V 
The other terminals 
at ground 

RoH Output resistance lboth Voo= -5 V 250 500 n 
R□L output statesl 250 500 n 
IGG A:lwer supply current lsee note 21 VGG = -27 V 

f0 = 1 MHz 
TA= 25°C 5 6 mA 

DVNAMIC ELECTAICAL CHARACTERIBTICB 

IVGG = -26 ... -28 V, Vcc = -12 ... -14 V, TA= Q .. +70°C, standard load 50 pF in parallel with 20 kohm, 
Vss groundedl 

. VALUES 
PARAM ETER TEST CONDITIONS UNIT 

min. typ. max. 

f0 Clock frequency 0.01 1 MHz 
t,. Clock rise and fall times Note 1 100 
t, 100 

tos Data set-up time 20 

t□H Data hold time 75 
tro Output rise and fall times 

100 
t10 100 
tA Acces time 300 

Note 1: These limits apply to the case of several registers driven by a single clock and have to be obser
ved for proper time positioning of the various output signals. 

Note 2: The output power supply current, 1cc , is load dependent. The typical total power dissipation is 
300mW. 
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DUAL 3 - INPUT NOR GATE 

GENERAL CEBCRIPTICN 

The MMP 102 is a mooolithic integrated circuit, 
available in 1 O - lead dual în line plastic package. 
The MMP 102 îs manufactured în P-channel MOS 
technology. 

ABSCLUTE MAXIMUM RATINGS 

IAII voltages relative to Vssl 

Orain supply voltage 
Input voltage 
Operating ambient temperature 
Storage temperature 

FEATURES 

• High input resistance 
• lnputs fully protected • □ne supply voltage 

-31 .. .+0.3 
-25 ... +0.3 

o ... +7□ 
-55 ... +125 

PIN CCNNECTICNB TAUTHTABLE 

11 12 13 

113 
H H H 

01 H H L 

Vss H L H 
121 H L L 
122 

L H H 

L H L 

L L H 

L L L 
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MMP1 Oli! 

o 

L 

H 

H 

H 

H 

H 

H 

H 

V 
V 

oe 
oe 



STATIC ELECTRICAL CHARACTEAISTICB 

[TA= 25°CJ unless otherw1se specified 

PAAAMETEA TEST CONDITIONS 

1, Input current +VI = 25 V 
VoL Low level output voltage v,H~-2 V; v,L::5 -9 V; AL= 1 M 
VoH High level output voltage v,H ~ -2 V; v,L:::; -9 V; AL= 100 k 
VoL Low level output voltage v,H ~ -2 V; v,L:::; -9 v 

at 10 = +1 mA 
VoH High level output voltage V1H ~ -2 V; V1L ::5 -9 V 

at 10 = -1 mA 
loo Medium supply current RL = 1 M; CL = 60 pF; v, = -12 V 

T /t = 2 : 1; f = 250 kHZ 
C1 Input capacitance V00 = O V; VI = 0.2 V; 

f = 0.5 ... 2 MHz 

DVNAMIC ELECTRICAL CHARACTERISTICS 

[TA= 25°Cl unless otherwise specifierl 

PAAAMETEA TEST CONDITIDNS 

tPHL Propagation delay time 
tPHL Propagation delay time 
Cst Stray capacitance 

SCHEMATIC DIAGRAM 
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MMP 1D2 

VALUES 
UNIT 

min. typ. max. 

-10 µ.A 
-10 V 

-1 V 
-5 V 

-4 V 

-1 mA 

6 pF 

VALUES 
UNIT 

min. typ. max. 

300 ns 
200 ns 

30 pF 

2 



BUAD 2 - INPUT NDR GATE 

GENERAL DESCRIPTIDN 

The MMP 1 06 is a monolithic integrated circuit, 
available in 1 6 - lead dual in line plastic package. 
The MMP 106 is manufactured in P-channel MOS 
technology. 

ABSOLUTE MAXIMUM AATINGS 

Gate supply voltage 
Orain supply voltage 
Input voltage 
Operating ambient temperature 
Storage temperature · 

FEATURES 

• High input resistance 
• lnputs fully protected 
• Two supply voltage 

RECDMMENDED DPERATING CDNDITIDNS 

Gate supply voltage 

Orain supply voltage 

PIN CDNNECTIDNS 

122 

02 
121 

'Bi 
Vss 
112 
Q1 

2!52 

TAUTHTABLE 

ln1 ln2 Dn 

H H L 

H L H 

L H H 

L L H 

MMP 1D6 

-30 ... +0.3 
-30 .. .+0.3 
-25 ... +0.3 

0 .. .+70 
-55 ... +150 

-27- 1 
+2 

-13-0.5 
+1.5 

n = 1, 2, 3, 4 

V 
V 
V 

cc 
oe 

V 

V 



MMP "ID& 

STATIC ELECTAICAL CHARACTERISTICS 

ITA= 25°CJ unless otherwise specified 

TEST C0NDlTIONS 
VALUES 

UNIT PAAAMETEA min. typ. max. 

11 Input current Vi=-25 V 10 µ.A 
VoL Low levei output voltage V1H 2: -2 V; V1L ~ -9 V; 10 V 

AL= 1 M 
VoH High levei output voltage V1H 2: -2 V; V1L ~ -9 V; 1 V 

AL= 100 K 
Vm Low levei output voltage at V1H 2: -2 V; V1L ~ -9 V 5 V 

10 = +1 mA 
VoH High levei output voltage V1H 2: -2 V; V1L~ -9 V 4 V 

at 10 = -1 mA 

DYNAMIC ELECTRICAL CHARACTERISTICS 

ITA= 25°CJ unless otherwise specified 

TEST CONDITIONS 
VALUES 

UNIT PAAAMETEA min. typ. max. 

t,.LH• Propagat1on delay tImr• 320 ns 

tPli[, Propagat1on delay t1111p 120 ns 

C1N Input capacitance Vf?J3=V00 =0V 1 pF 
V12: 0.2 V 
f = 0.5 ... 2 MHz 

Cst Stray capacitance 30 pF 

SCHEMATIC DIAGAAM 

l31 

253 



G.UAD 2 - INPUT AND ENANDJ GATE 

GENERAL DEBCRIPTIDN 

The MMP 107 is a monolithic integrated circuit, 
available in 16 - lead dual in line plastic package. 
The MMP 107 is manufactured in P-channel MOS 
technology. 

ABSOLUTE MAXIMUM RATINGB 

Gate supply voltage 
Drain supply voltage 
Input voltage 
Operating ambient temperature 
Storage temperature 

FEATURES 

• High input resistance 
• lnputs fully protected 
• Two supply voltages 

RECDMMENDED DPERATING CDNDITIDNB 

Voo 

Gate supply voltage 

Drain supply voltage 

PIN CDNNECTIDNB 

03 
l31 

132 

Voo 
¼2 
l41 

"!l'4 

04 

TRUTHTABLE 

ln1 ln2 Dn 04 
H H H L 

H L H L 

L H H L 

L L L H 

254 

-31 ... +0.3 
-31 .. .+0.3 
-25 .. .+0.3 

Q .. +70 
-55 ... +150 

-1 
-27 +2 

-13-0.5 
+1.5 

MMP1D7 

V 
V 
V 

oe 
oe 

V 

V 

n = 1, 2, 3, 4 



MMP107 

STATIC ELECTRICAL CHARACTERISTICS 

IT A = 25° CI unless otherwise specified 

TEST CONDITIONS 
VALUES 

UNIT PARAM ETER min. typ. max. 

1, Input CUITEmt V1 =-25 V 10 µ.A 
Val Low levei output voltage v,H ~ -2 v: v,L :s -9 V: 10 V 

RL = 1 MO 
VoH High levei output voltage v,H ~ -2 v: v,L s -9 v: 1 V 

RL= 100KO 
VaL Low levei output voltage v,H ~ -2 v: v,L :s -9 v 5 V 

at 10 =+1 mA 
VaH High levei output voltage v,H ~ -2 v: v,L :s -9 v 4 V 

at 10 =-1 mA 

DYNAMIC ELECTRICAL CHARACTERl■TICS 

IT A= 25°CI unless otherwise specified 

TEST CONDITIONS 
VALUES UNIT PARAMETER min. typ. max. 

tPLH Propagation J!_elay time 
320 ns for 01 ... 03, 04 

tPLH Propagation delay time for 04 150 ns 

tPHL. Propagation delay time 200 ns 

C1N Input capacitance VGG= Vao= o V 6 pF 
V1~0.2 V 
f= 0.5 ... 2 MHz 

Cst Stray capacitance for 01 ... 03, 04 30 pF 
Cst Stray capacitance 04 20 PF 

SCHEMATIC DIACIRAM 
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MMP 115 

6-CHANNEL ANALOG SWITCH 

GENERAL DESCAIPTIDN 

The MMP 115 contains six enhancement-mode 
P-channel MOS FETs designed to function as analog 
switches. ln the DN state each switch will conduct 
curTent equally well in either direction, and in the OF,F 
state each switch will block voltages up to 30 V peak
to-peak. The switches are integrated on a silicon sub
strate lbodyl. The switches have a cannon drain ter
minal COI which will function equally well as a common 
source. ln the same manner, the source terminals. ISJ 
will function equally well as drains. Each gate IGJ is pro
vided with a normally OFF "pull-up" MOS FET which 
may be tumed DN to provide a current source to the 
gate-driving circuit. The pull-ups are turned DN or 
OFF by connecting the "P" terminal to a negative 
supply or to the "B" terminal respectively. 

ABSOLUTE MAXIMUM RATINGS 

Bulk to source voltage 
Bulk to drain voltage 
Drain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltage 
□rain, source curTent 
Power disipation 

Vas 
Va□ 
Vos 
VaG 
Vap 
Io, 1s 
pd 

Storage' temperature 
Operating temperature 

Î stg 

TA 

• for ceramic package 

PIN CDNNECTIDNS 

p 

SI 

S2 o 

S3 

S4 

ss 

S6 

2111 

FEATURES 

• Drain-source DN resistance 1 00 ohms 
• Maximum switched voltage ±30V 
• Maximum voltage in each terminal to, substrate 

-30V 
• AU inputs protected 

:..2to +30 V 
+30 V 
±3:J V 
+35 V 
+35 V 
100 mA 
600 mW. 
S00mW 

-55°e to 150 °e 
ooe to 70 °e 

SCHEMATIC DIAGRAM 

GI G2 G3 G4 GS G6 B V+I 

Jf 
D 



MMP11& 

STATIC ELECTAICAL CHAAACTEAl&TtCB TA= 25°C. 

PARAMETER TEST CONDITIONS 
VALUES 

UNIT 
miri. typ. max. 

Vr Threshold voltage Io= -10 µA, Vsa = Vorr O V -1.5 -4 V 
BVos Orain-source breakdown voltage 10 = -50 µA, VGs = V58 = O V -30 V 
BVso Source-drain breakdown voltage Is = -1 O µA, V GO = O V -30 V 
BVGB Gate-bulk breakdown voltage Ir;= -10 µA, -30 V 
BVPB P termfnal..bulk breakdown voltage Ip= -10 µA, VGe = 0 V -30 V 
roN Drain-source on resistance 15 = -1 mA, V08 = O V 125 n 

VGo= -30V 
15 = -1mA, V08 = -10 V, 
VGo= -20 V 200 n 
15 = -1 mA, Voe= -20 V 
VGo=-10V 650 n 

lsroFA Source off leakage current VfD = -20 V, VGo= O V -5 nA 
lc:xoFA Drain off leakage current V05 =-20 V, VGs=O V=Vse -25 nA 
IGl□NI Gate on current VGB = -30 V. Vpe = -30 V -0.8 -3.4 mA 
IGss Gate-channel leakage current VGfr' ~20 V -5 nA 

• V08 = O V, VPB = O V, unless otherwise specified 
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MMP11& 

5-CHANNEL ANALOG SWITCH 

GENERAL DESCRIPTIDN FEATURES 

• Drain-source DN resistance 1 00 ohms 
• Maximum switched voltage ±30V 

The MMP 116 contains five enhancement-mode 
P-channel MOS FETs designed to function as analog 
switches. ln the DN state each switch will conduct 
curTent equally well in either direction, and in the OFF 
state each switch will block voltages up 30 V peak
to-peak. 

• Maximum voltage in each terminal to, substrate 
-30V 

The switches are integrated on a silicon substrate. 
The switches have a common drain terminal IDI 
which will function equally well as a common source. 
ln the same manner, the source terminal ISJ will 
function equally well as drain. Each gate IGI is provi
ded with a normally OFF pull-up MOS FET which may 
be turn on to provide a current source to the gate 
driving circuit. The pull-ups are turned DN or OFF by 
connecting the P terminal to a negative supply or to 
the B terminal respectively. 

ABSOLUTE MAXIMUM RATINGS 

Bulk to source voltage 
Bulk to drain voltage 
□rain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltage 
□rain, source curTent 
Power disipation 

Vas 
Vao 
Vos 
VaG 
Vap 
Io 1s 
pd 

Storage temperature 
Operatirig temperature 

• for ceramic package 

• AII inputs protected 

+30 V 
+30 V 
±30 V 
+35 V 
+35 V 
100 mA 
600 mw. 
900mW 

-55°e to 150 °e 
ooe to 70 °e 

PIN CDNNECTIDNS SCHEMATIC DIAGAAM 

(jl G2 ra G4 GS BIV+I 

p 

51 

52 

S3 __________ __,, ,,...__---1,_..----.. 

S4 0------------.J ----+--.. 

ss ---------------

258 

o 



MMP11& 

STATIC ELECTRICAL CHARACTERIBTICB TA= 25°C 

PARAM ETER TEST CONDITIONS 
VALUES 

UNIT 
min. typ. max. 

Vr Threshold voltage 10 = -10 µA, V58 = V00= O V -1.5 -4 V 
BVos Drain-source breakdown voltage 10 = -50 µA, VGs = V58 = O V -30 V 
BVso Source-drain breakdown voltage 15 = -10 µA, VGo= O V -30 V 
BVGB Gate-bulk breakdown voltage IG=-10 µA, -30 V 
8Vp8 P terminal-bulk breakdown voltage Ip= -10 µA, VGB = O V -30 V 

r□N Orain-source on resistance 15 = -1 mA, V08 = O V 125 n 
Vt;o= -30 V 
15 = -1mA, V08 = -10 V, 
VGo= -20 V 200 n 
15 = -1mA, V08= -20 V 
VGo=-10V 650 n 

lsi□FFI Source off leakage current V50 = -20 V, VGo = -O V -5 nA 
l[)(□FFI Orain off leakage current V05 = -20 V, VGs = O V= V58 -25 nA 
IGIDNJ Gate on current VGB = -30 V, Vps = -30 V -0.B -3.4 mA 
IGss Gate-channel leakage current VGB = -20 V -5 nA 

• V08 = O V, VPB = O V, unless otherwise specified 
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MMP117 

5-CHANNEL ANALOG BWITCHEB 

GENERAL DESCRIPTIDN 

The MMP 117 contains six enhancement-mode 
P-channel MOS FETs designed to function as analog 
switches. ln the ON state each switch will conduct 
cummt equally well in either direction, and in the OFF 
state each switch will block voltages up to 20 V 
peak-to-peak. , 
The switches are integrated an a silicon substrate 
lbodyl. The drains of five of the switches are inter
nally connected to the source of the sixth switch. 
This arrangement is intended for use of the device as 
a 5-channel first-level and one-channel second-level 
multiplexer. Each of the six gates are provided with 
an internai .pull-up" current INhich may be tumed ON 
or OFF by connecting the,,p(lll-up control terminal IPJ 
to a negetive supply or, to the body 181 terminal. 

ABBDLUTE MAXIMUM RATINCIB 

Bulk to source voltage 
Bulk to drain voltage 
Orain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltage 
Drain, source current 
Power disipation 

Storage temperature 
Operating temperature 

• for ceramic package 

PIN CDNNE~TIDNS 

-P 

Vas 
Vao 
Vos 
VaG 
VBP 
Io 1s 
pd 

Gl 

Sl ... o----

FEATURES 

• Orain-source ON resistance 1 00 ohms 
• Maximum switched voltage ±30V 
• Maximum voltage in each terminal to, substrate 

-30V 
• AH inputs protected 

-2t.o + 30 +30 V 
+30 V 
±30 V 
+35 V 
+35 V 
100 mA 
600 mw. 
SOOmW 

-55"e to 150 °e 
' O'e to 70 °e 

SCHEMATIC DIACIRAM 

G2 G3 G4 GS · G6 8(V+l 

S2 ------- --+----t---+---

S3 „o---------J?-----11------
S4 ____________ __. ._ ___ _ 

ss ---------------

HO 



MMP117 

STATIC ELECTRICAL CHARACTERISTICS lîamb = 25°C) 

PARAMETER TEST CONDITIONS 
VALUES 

UNIT 
min. typ. max. 

Vr Threshold voltage Io= -10 µ.A, Vss = V□cr O V -1.5 -4 V 
BV05 Drain-source breakdown voltage 10 = -50 µ.A, V85 = V58 = O V -30 V 
BVs□ Source-drain breakdown voltage 1s = -10 µ.A, VG□ = O V -30 V 
BVGs Gate-bulk breakdown voltage IG= -10 µ.A, -30 V 
BVpe P terminal-bulk breakdown voltage Ip= -10 µ.A, VGB = O V -30 V 
r□N Drain-source on resistance 15 = -1 mA, Vas = O V 125 n 

VG□ = -30 V 
15 = -1mA, Vas= -10 V, 
VG□ = -20 V 200 n 
15 = -1mA, -Vas= -20 V 
VG□ = -10 V 650 n 

ls10FFJ Source off leakage current Vs□ = -20 V, VG□ = O V -5 nA 
lcx□FFJ Drain off leakage current Vas= -20 V, VGs = O V= V$ -25 nA 
IGIONJ Gate on current VGs = -30 V. Vpa = -30 V -0.8 -3.4 mA 
IGss Gate-channel leakage current VGs = -20 V -5 nA 

• Vas= O V, Vpa = O V„unless otherwise specified 
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MMP-.-.B 

3x2-CHANNEL ANALOG SWITCHES 

GENERAL DEBCRIPTIDN 

The MMP 119 contains six enhancement-mode 
P-channel MOS FETs designed to function as analog 
switches. ln the DN state each switch will conduct 
curTent equally well in either direction, and in the OFF 
state each switch will block voltage up to 30 V peak
to-peak. The switches are integrated onto a silicon 
substrate lbodyl and are internally connected into 
two groups of three switches per group. This arran
gement facilitates the switching or multiplexing of 
differential analog signals. Each group has a common 
drain terminal 101 and 0 21 which will function equally 
well as a common source. Each gate terminal IGJ 
controls a pair of switches and is provided with a 
normally-OFF .pull-up" MOS FET which may be tur
ned DN to provide a current source to the gate-dri
ving circuit. The pull-ups are turned DN or OFF by 
connecting the „P" terminal to a negative supply or 
to the .B" terminal respectively. 

ABBDLUTE MAXIMUM RATINGB 

Bulk to source voltage 
Bulk to drain voltage 
Drain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltage: 
□rain, source curTent 
Power disipation 

Vas 
Vao 
Vos 
VaG 
Vap 
ID 1s 
pd 

Storage temperature 
Operating temperature 

• for ceramic package 

PIN CDNNECTIDNB 

D1 
p 

61 3 

63 4 

G5 5 

B(V+J 6 

~ 7 

S1 

S3 

S5 
S(t 

N( 

282 

FEATURES 

• □raincsource DN resistance 1 00 uhms 
• Maximum switched voltage ±30V 
• Maximum voltage in each terminal to, substrate 

-30V 
• Ali inputs protected 

-"PPLICATIDNB 

• Switching analog signals such as differential inputs 
• Multiplexing 

+30 V 
+30 V 
±30 V 
+35 V 
+35 V 
100 mA 
600 mw. 
900mW 

-55°e to 150 °e 
O"e to 70 °e 

SCHEMATIC DIAGRAM 

Gl G3 GS B(V+l 

p 

Sl 

S3 

ss 

S2 o 

s~ o 

!.6 



MMP119 

STATIC ELECTRICAL CHARACTERIBTICB TA= -25°C 

PARAM ETER TEST CONDITIONS 
VALUES 

UNIT 
min. typ. max. 

Vr Threshold voltage 10 = -10 µA, V58 = V0 r;= O V -1.5 -4 V 
BVos Drain-source breakdown voltage 10 = -50 µA, VGS = V58 = O V -3) V 
BVso Source-drain breakdown voltage Is = -10 µA, VGo = O V -30 V 
BVGa Gate-bulk breakdown voltage Ir;= ~10 µA, -30 V 
BVPB P terminal-bulk breakdown voltage Ip= -10 µA, VGa = O V -30 V 
roN Drain-source on resistance 15 = -1 mA, V08 = O V 125 n 

VGo= -30 V 
15 = -1mA, V08 = -10 V, 
Voo=-20 V 200 n 
15 = -1 mA, V0 e= -20 V 
VGo= -10 V 650 n 

I 51□FFJ Source off leakage current Vso = -20 V, VGo = O V -5 nA 
loc□FFJ Drain oft leakage current V05 = -20 V, VGs = O V= V58 -25 nA 
IGIOM Gate on current VGa = -30 V, Vp8 = -3) V -0.8 -3.4 mA 
IGss Gate-channel leakage current VGB = -20 V -5 nA 

• V08 = O V, Vp8 = O V, unless otherwise spccified 
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MMPiaa 

2x2-CHANNEL ANALOG SWITCH 

GENERAL DESCRIPTIDN 

The MMP 122 contains faur enhancement-mode 
P-channel MOS FETs designed to function as analog 
switches. ln the DN state each switch will conduct 
current equally well in either direction, and in the OFF 
state each switch will block voltages up to 30 V 
peak-to-peak. The switches are integrated anto a si- ' 
licon substrate lbodyl and are internally connected 
into two groups of two switches per group. This ar
rangement facilitates the switching or multiplexing 
of differential analog signals. Each group has a cam
man drain terminal 101 and_ 0 21 which will function 
equally well as a common source. Each gate terminal 
IGI controls a pair of switches and is provided with a 
normally-OFF "pull-up" MOS FET which may be tur
ned DN to provide a current source to a gate-driving 
circuit. The pull-ups are turned DN or OFF by con
necting the "P" terminal to a negative supply or to 
the "B" terminal respectiVely. 

ABSOLUTE MAXIMUM RATINCJB 

Bulk to source voltage 
Bulk to drain voltage 
Drain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltage 
Drain, source current 
Power disipation 

Storage temperature 
Operating temperature 

• for CE!NIITlic package 

CDNNECTIDN DIAGRAM 

p Oz 
S4 

3 S3 

01 

BIV•J 

Ves 
Veo 
Vos 
VeG 
Vep 
Io, ls 
pd 

184 

FEATURES 

•· Orain-source DN resistance 1 00 ohms 
• Maximum switched voltage ±30V 
• Maximum voltage in each terminal to, substrate 

-30V 
• AII inputs protected 

APPLICATIDNB 

• Switching analog signals such as differential inpuls 
• Multiplexing 

+3J V 
+3J V 
±30 V 
+35 V 
+35 V 
100 mA 
soo mw. 
900mW 

-55°e to 150 °e 
ooe to 70 °e 

SCHEMATIC DIACJRAM 

G1 G2 

p 

S1 

S2 

S3 

S4 



MMP "llii!li! 

■TATIC ELECTA_ICAL CHAAACTEAIBTICS TA cc 25°C 

PARAMETER TEST CONDITIONS 
VALUES 

UNIT 
min. typ. m81<. 

Vr Threshold voltage 10 = -10 µA, V58 = V0rt= o V -1.5 -4 V 
BVos Drain-source breekdown voltage Io= -50 µA, VGS = Vse = O V -30 V 
BVso Source-drein breakdown voltage Is = -10 p.A, Voo = O V -30 V 
BVGe Gate-bulk breakdown voltage lrt= -10 µA, -30 V-
BVPB P terminal-bulk breakdown voltage Ip= -10 µA, VGB = O V -30 V 

roN Drain-source on resistance 15 =-1 mA, V08 = O V 125 n 
VGo= -30 V 
15 = -1mA, V08 = -10 V, 
VGo= -20 V 200 n 
15 = -1 mA, V0 e= -20 V 
VGo=-1O V 650 n 

ISIOFA Source off leakage current Vso = -20 V, VGo = O V -5 nA 
IOIOFA Drain off leakage current V05 = -20 V, VGs = O V= V58 -25 nA 
IGI01111 Gate on current VGe =;= -30 V, Vpe = -30 V -0.8 -3.4 mA 
IGSs Gate-channel leakage current VGe=-2O V -5 nA 

• V08 = O V, Vpg = O V, unless otherwise specified 
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MMP124 

4-CHANNEL ANALOG SWITCH 

GENERAL DESCRIPTIDN 

The MMP 124 contains faur enhancement-mode 
P-channel MOS FETs designed to function as ana
log switches. ln the DN state each switch will con
duct current equally well in either direction, and in 
the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated an 
a silicon substrate [bodyl. The switches have a 
common drain terminal [Dl which will function equ
ally well as a common source. ln the same manner, 
the source terminals [SJ will function equally well as 
drc;!_1ns. Each gate IGJ is provided with a normally
OFF „pull-up" MOS FET which may be turned DN to 
provide a current source to a gate-driving circuit. 
The pull-ups are turned DN or OFF by connecting 
the „P" terminal to a negative supply or to the „8" 
terminal respectively. 

ABSOLUTE MAXIMUM RATINGB 

Bulk to source voltage 
Bulk to drain voltagE. 
Drain to source voltage 
Bulk to gate voltage 
Bulk to P terminal voltaye 
Orain, source current 
Power disipation 

Storage temperature 
Operat1ng temperature 

-:c for ceramic packaqe 

PIN CDNNECTIDNB 

o 
S1 

S2 

S3 
s,. 
N( 

BIV+J 

FEATURES 

• Drain-source DN resistance 1 DO ns 
• Maximum switched voltage ± 30 V 
• Maximum voltage in each terminal to substrate 

-30V 
• Ali inputs protected 

APPLICATIDNS 

• Switching analog signals 
• Multiplexing 

Vas 
VA□ 
Vos 
VsG 
Vsp 
Io, ls 

pd 

Îstg 
Ît 

+ 30 V 
+ 30 V 
± 30V 
+ 35 V 
+ 35 V 

100mA 
600mW 

900 mW-:c 
-55°C to 15D°C 

0°C to 7D°C 

SCHEMATIC DIAGRAM 

p 

S1 

G1 G2 G3 G4 

S2 --------•,~---1-----,i----,, 
S3 ------------
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MMP12~ 

STATIC ELECTRICAL CHARACTERISTICS r A= 25°C 

PARAM ETER TEST CONDITIONS 
VALUES 

UNIT 
min. typ. max. 

Vr Threshold voltage 10 = -10 µA, Vss = Vorf= O V -1.5 -4 V 
BV□s Drain-source breakdown V'Oltage Io = -50 µA, V GS = Vss = O V -30 V 
BVso Source-drain breakdown voltage Is = -10 µA, VGo = O V -30 V 
BVGs Gate-bulk breakdown voltage IG=-10 µA, -30 V 
8Vps P terminal-bulk breakdown voltage Ip= -10 µA, VGs = O V -30 V 
raN Drain-source on resistance 15 = -1 mA, Vas= O V 125 n 

VGa= -30 V 
Is = -1mA, Vas= -10 V, 
VGa= -20 V 200 n 
18 = -1 rnA, Vas= -20 V 
VGa= -1{) V 650 n 

lscaFFJ Source off leakage current Vsa = -20 V, VGa = O V -5 nA 
l □1aFFJ Drain off leakage current V08 =-20 V, VGs=O V=V88 -25 nA 
IGIONI Gate on current - VGs = -:30 V, Vps = -30 V -0.8 -3.4 mA 
IGSS Gate-channel leakage current VGs=-20 V -5 nA 

• Vos = O V, Vpa = O V, unless otherwise specified 
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MMP 131 

1 ODO: 1 STATIC FREBUENCV DIVIDEA 

GENERAL DEBCRIPTIDN FEATURES 

The MMP 131 types are 1000:1 static frequency 
dividers integrated circuits fabricated ln standard 
PMOS aluminium-gate technology. The circuit con
tains 11 Master-Slave Flip-Flops and a preseting lo
gic. The first 1 O Flip-Rops are dividing the frequency 
and the 11 th is for the gerierat_ion of the output 
puise. 

• □ne supply voltage only !max V00 = -20 Vl 
• Low power consumption 
• Maximum input signal frequency 25 kHz 

APPLICATIDNB 

• Frequency divider 
• Relays 

The circuit is available either with the preset inter
nally connected or with externai preset. The MMP 
1 31 types are supplied in 4-lead ITO-721 or 8 - lead 
IT0-99) metal case and 8-lead dual-in-line plastic 
package IMP-481 

• Switches with time delay 

ABBDLUTE MAXIMUM RATINGB 

Su pply voltage 
Voltage between any pin and ground 
Output current 
Operating temperature 
Storage temperature 

PIN CDNNECTIDNB 

·0 HK1131 

ViJ:i 3 OUT 

BLDCK DIAGAAM 

1N 

R 
--- PRESET 

LOO[ 

R 

IN 

GND 

FREQUENCY 
DIVIDER 

288 

-24to 
-24to 

O to 
-33to 

IN 

R 

ViI:i 
wr 

2 

+0,3 V 
+0,3 V 

-2mA 
70 °e 

+125 °e 

HMP 
1318 

3 

4 

NC 

NC 

NC 

61[) 



STATIC ELECTRICAL CHARACTERISTICB 

IT A= 25°C, unless otherwise specifiedl 

CONDITIONS 
PARAM ETER v00 = -19 V 

Voo Supply voltage 
loo Supply current 
V1H Input high voltage 
V1L Input low voltage 
R1 Input resistance 

V□H Output high voltage 10 = -1 mA 

V□L Output low voltage 
loH Output drive current AL= 10 kn 

l□L Output sink current AL= 10 kil 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

IT A = 25° C, unress otherwise specifiedl 

PARAM ETER 

Input. elgnal 

f1 Input signal frequency 
twL Low voltage puise width 
tWH High voltage puise width 
trHL• trLH Input rise and fall times 

Output. signal 

tWH High voltage puise width 
tPLH Propagation delay time 
trLH Output rise times 
tTHL Output fall time 

Preeet. elgn■I 

Low voltage puise width 
Preset rise and fall times 

TIMING DIAGRAM 

rN 
,..ftl 

ffUT I 
-10V 
-12V 

-4V 
-7V 

OUTMQ 
-15V 

I CONDITIONS 
Vo□ =-19V 

-~V-+----------
INPUT 

2 

VALUES 
min max. 

-20 -18 
-4 
-2 

-12 
10 

-7 
-15 
-1 

-10 

VALUES 

min. I max. 

o 25 
10 
15 

2 

5 
15 
5 

10 

10 
2 

1000 1001 

Cl.JTPUT 1 __ n_ 
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MMP 131 

UNIT 

V 
V 
V 
V 

Mn 
V 
V 

mA 
pA 

UNIT 

ktl1 
µS 
µ5 
µ5 

µS 
µ5 
µS 

µS 

µ5 
µS 



~ OOOCKsGOG~c&ooocKsG)I MMP 156 

256-BIT DVNAMIC SHIFT REGISTER 

GENERAL DESCAIPTIDN FEATURES 

The MMP 156 contains one 256-bit shift register 
with one serial input and one serial output. lt dissipa
tes very little power and uses a one-phase externai 
clock. The device has a low impedance push-pull out
put buffer which, when appropriately biased is capa
ble of interfacing direct with MOS, DTL. TTL and ot-

• Single clock signal 
• 1 MHz operation guaranteed 
• Low power consumption 

her loads. - · 
The buffer supply ,terminal P2 is a separate supply 
which determines the output LOW signal only. This 
provides an output levei that is independent of both 
the amplitude and width of the clock puise. The MMP 
156 is a MOS st?ndard aluminium gate technology, 
available in 14 lead dual-in-line package. 

ABSOLUTE MAXIMUM AATINGS 

Voltages on all data inputs, clock inputs and supply terminals 
with reference to P0 

Ptot Power dissipation 
TA Operating temperature 
T stg Storage tempera ture 

PIN CDNNECTIDNS 

BLDCK DIAGRAM 

256bit 

270 

o 

-30 to +0,3 V 
500mW 

O to 70 °e 
-33 to 125 °e 



MMP156 

STATIC ELECTRICAL CHARACTERISTICS 

IVp1 = -26 to -28 V, VP2 = -12 to -14 V, TA= 25°C, Pa= grounded, standard load of 20 kn in parallel 
with 50 pF to P0 J 

PARAMETER TEST CONDITIONS 
VALUES UNIT 

min. typ. max. 

V 

Vp1 Supply voltages -28 -26 -24 V 
VP2 -14 -13 -12 V 

0H Clock puise high voltage --2 +0,3 V 

V0L Clock puise low voltage -28 -12 -9 V 
V1H Input high voltage -2 +0.3 V 
VIL Input low voltage -28 -12 -9 V 
VQH Output high voltage -0,5 o V 
VQL Output low voltage -14 -10 V 
RQH Output high resistance 500 n 
Ral Output low resistance 500 n 
-Ip, Power supply current 10 mA 

NOTES: 1. The output buffer power supply current IP2 is almost entirely dependent an the externai load. 
2. The active level voltage is the low voltage level. 

DINAMIC ELECTAICAL CHARACTERISTICS 

TA= 25°C 

PARAM ETER 

f0 Clock rate 
MMP 156 
MMP 156-1 

t0L Clock puise width 
MMP 156 
MMP 156-1 

tr0 Clock puise rise time 
t,0 Clock puise fall time 
tn Data lead time 
thl Data hold time 
Tro Output rise and fall time 
tm 
tA Delay time 

TIMING DIAGRAM 

o 

o 

IN 

-1() 
-12 

0-

(l/T 

-10 

rEST CONDITIONS 
min. 

0,□ .1 

0,01 

0,5 
0,6 

100 
100 

-12 -- --------------------- - ----
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VALUES UNIT 
typ. max. 

1 MHz 
0,8 MHz 

50 µS 
50 µS 

100 ns 
100 ns 

:"i:. 

,l~j 

150 ne-

400 ns 



MMR 190 

DIGITAL MUL TIMETER LOGIC 

GENERAL DEBCAIPTIDN 

MMP 1 90 is a digital multimeter logic integrated cir
cuit fabricated in PMOS enhancement-depletion 
aluminium gate technology. The circuit consists of 2 
internai oscilators lene for multiplexing, one for 
countingl, a 4 decades BCD counter, an output mul
tiplexer which can drive a LED or LCD 3 3/4 digit dis
play and an autoranging and dual-slope A/O conver
sion control logic. 
MMP 190 is supplied in 28-lead dual-in-line plastic 
packages. 

ABBDLUTE MAXIMUM AATINGB 

Supply voltage 
Voltage between any pin and ground 
Input C\Jrrent IY1 = 0.3 V: Vss = O VJ 
Operating ambient temperature 
Storage temperature 

PIN CDNNECTIDNB 

PIN SYMBOL 

1 Vss 
2 OF 
3 CL 
4 CR 
5 F2s 
6 B, 
7 13:J 
8 B:! 
9 F, 

10 Ba 
11 84 
12 F3 
13 s, 
14 S3 

PIN FUNCTION 

Supply voltage 
LCD frequency output 
Externai clock input 
Counting clock input 
Range select input 
Measuring range output . . 
Range select input 
Measuring range output 

. 
Range select input 
Dual-slope control output 

. 

"ss 
DF 

CL 

CR. 

F2S 
81 

83 
BZ 
FI 

IO .,. 
F3 
S1 
sa 

272 

FEATURE& 

• 3 3/4 digit digital multimeter logic (max. 599.91 
• autoranging 
• multiplexed BCD output 
• dual-slope integration 
• overrange indicated lblinkingl 
• low-power dissipation 
e CMOS compatibility 

APPLICATIDNB 

• digital multimeter 
• decade counter 

-20 to +0.3 V 

PIN 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

H 

Dl 

02 
D3 
D4 
Q\ 

Q8 

SYMBOL 

s.i 
S4 

Voo 
"K 
p 

Qo 
Qc 
Ge 
QA 
04 
03 
02 
o, 
M 

-20 to +0.3 V 
1 mA 

O to +70 °C 
~55 to +125 °C 

PIN FUNCTION 

Dual-slope control output 
.. 

Supply voltage 
Analog input 
Polarity output 
BCD output 

. . . 
Digit selection output 

. . . 
Sean oscilator input 



STATIC ELECTRICAL CHARACTERIBTICB 

IT A= 25°C, unless otherwise specifiedJ 

PARAMETER TEST CONOITIONS 

Voo Su pply voltage reference 

Vss Supply voltage V00 = O V 

V1L K input low voltage V00 = OV 
fN = 30 kHz 

V1H K input high voltage .Voo= OV 
fN = 30 kHz 

V1L Input low voltage Voo= OV 
Cexcept K input) fN = 30 kHz 

V1H Input high voltage Voo= OV 
Cexcept K input) fN = 30 kHz 

VoL Output low voltage Io= 25 µA 
(QA, (¾, Oei Q□, 01, 
0 2, 0 3, 0 4, P outputsJ 

VoH Output high voltage lo=-200µ.A 
(QA, (¾, Oe, Go, 01, 
0 2, 0 3, 04, P outputsJ 

Val Output low .voltage Io= 50,A 
CB0, 0,. 82, 8:,84, S1, 
S.,, S3, S4 outputsJ 

-vOi Output high voltage lo=-200µ.A 
180 81, 82, 83, 84, S1, 
s.,, ~. S4 _outputsJ 

Va. OF output low voltage Io= 50 µA 

VOi OF output high voltage lo=-50µ.A 

pd Power dissipation V□□-Vss = 12 V 
open outputs 

DVNAMIC ELECTRICAL CHARACTERl■TIC■ 

ITA= 25°C, unless ofherwise specifiedJ 

PARAMETER TEST CONDITIONS 

td Delay time between CL = 200 pF 
K input and S outputs RL = 10 Mohm 

fN Counter oscilator frequency Vo□-Vss=-12 V 

FIIIVI Counting frequency stability Vss= 12±1 V 

FNm Counting frequency stability Vss= 12V 
To= O to 700C 

fM Multiplexing frequency Vss= 12 V 

273 

MMP1 ■0 

VALUES 
UNIT 

MIN. MAX. 

o o V -
8 14 V 

o Vss-7 V 

Vss-2 Vss V 

o Vss-7 V 

Vss-0.5 Vss V 

o 1 V 

Vss-1 Vss V 

o 1 V 

Vsr;r 1 Vss V 

o 1 V -
Vss-1 Vss V 

70 I 
mW 

" 

VALUES 
UNIT 

MIN. MAX. 

4 µS 

o 100 kHi 

±3 0/o/V 

±aB O/o/DC 

o 800 Hz 



MDDES DF DPERATIDN 

'tx)=OVl-l2VI 

CL 

COUNTER 
OSCILLATOR 1---• ""UU\r 

~=12VIOVI 

• Input CL open 

M 

C2-0,lpF 

EXTERNAL 

" CLOCK IBERAllR't------1 

EXTERNAL 
'tJo:'DVl-l2V) 

~LOCK CL 

GENERATOR 71'1..r 

CR COUNTER ,,_._ 
OSCILLATOR 

~=12VIOVI 

• Input CR connected to V ss 

• 
'txF0Vl-12VI 

MULTIPLEX 
OSCILLATOR 

-400Hz 

'tţs=12VIOVI 

't:11=0Vl-12VJ 

KILTIPLEX 

OSCILLATOR 

,nr 
To rn11 counter 

---------Vss=12VIOVI 

• Only for testing purposes and R1 O 

174 

MMP 190 

~-"Vl1lr 



FUNCTIDNAL DESCRIPTIDN 

GENERAL 

MMP19D 

The circuit comprises the logic functions for a digital multimeter, on the basis of dual-slope method, with 
automatic range switching. By means of faur measuring-range outputs, small units with 3 3/4 digits and 
faur measuring ranges can be realized without additional externai components for the range selection. By 
switching the logic range, up to eight different measuring ranges can be switched automatically; however, 
decoding of these ranges must be dane externally. 
The maximum display is 6000. 6000 steps mean a relatively small analog circuit requirement, however, 
that permit the measuring of voltages between 100 µ.A and 600 V în faur measuring ranges. When the 
highest measuring range is exceeded, the value 6000 is displayed. Through an additional blinking circuit, 
which does nat require an additional connection pin, the user 1s made aware of the measuring range being 
exceeded. 

FUNCTIDN 

The block diagram shows a simple unit with faur automat1cally selected measuring ranges. The e~ternal 
analog portion consists of only the analog amplifiers, reterence voftage source, and the analog sw1tches for 

the measuring phase and range switchini:i. 

BLDCK DIAGRAM 

t 
K ANALOG CONTROL LOGIC 

I 
I 
I 

7000 10000/0 X 
DUAL SLOPE 
AJD CONVERTER 
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BCD 

500 5000 

AUlORANGING 

.-EASURING IW&: 

.sooov 
5.000V 
SQOOV 
SOODV 

SOOOK.a 
SCIDOKA 
SOQOK.a 
SOOllKa. 



MMP"ISD 

The sequence control and generation of the value measured is dane by the MMP 190. The main portion of the 
circuit is made up of a faur decade BCO counter which is driven by a counting oscillator contained on the 
chip, together with an externally connected RC-circuit. The counting oscillator may be replaced by con
necting a clock generator. At particular periods of timing, the contents of the counter is transferred into 
the 4 x 4-bit memory by means of a strobe puise derived from the K-input. 
The information contained in the memory is transfered by means of a multiplexer in a bit-parallel mode to 
outputs QA through Q 0 , whereby outputs 0 1 through 0 4 indicate the just transferred decimal place 
[QA = LSB. Q 0 = MSB; 0 1 = units digit, 0 4 = thousands digit, active condition = high levell. To ensure 
reliable driving of the memories in the display interface, e.g. liquid crystal display, the correct BCO-mfor
mation is maintained at the Q outputs until after the end of the active condition of the 0-outputs. The indi
cation of the decimal position occcurs in the sequence 1-3-2-4, to avoid flickering when the display units 
are driven directly. 
For the generation of scan-frequency for the multiplexer a second oscillator has been provided on the 
MMP 190. Replacement by an externai clock generator is possible but should be used only for testing pur
poses. The display frequency OF of about 50 Hz required by liquid crystal displays is alsa derived from the 
multiplex oscillator. 

MEABURING-BEGIUENCE 

The measuring sequence is alsa controlled by the BCO-counter, via measuring-phase outputs S, through 
S4 [compare timing diagram and principie circuit diagraml. 

EXTERNAL 
ANALOG 
CIRCUIT 

TIMING DIAGRAM 

PHASE I, 
INTEGRATIDN DF THE MEASURING VDL TAGE 

The measuring cycle starts at counter position 7000; at this point output S, becomes high, whereby the 
input voltage is switched to the integrator until counter position 0000 has been reached. 
At the moment when the counter jumps from 9999 to 0000, the signal levei of the comparator [input kl is 
stored. At this moment phase li is started. 

27& 



MMP 190 

PHASE li, 
INTEGRATION OF REFERENCE VOL TAGE 

Depending an the condition of the comparator, only S2 or S4 is activated whereby the reference voltage is 
switched to the integrator with a polarity opposite to the previously applied input voltage. With this refe
rence voltage the integrator is reduced until the sens itivity threshold of the comparator has been rea
ched and the signal condition at the input K changes. This change of signal activates S3. The number of 
counting pulses between counter position 0000 and X is proportional to the measuring voltage. Through 
the low-high transition of S3 the counter contents is loaded into the display memory: at this point of time 
phase III is started. 

PHASEIII, 
ZERO REGULATION 

ln this process the input of the AD-converter is set to zero and the resulting error voltage is stored in ca
pacitor CF. An error voltage is compensated by a feedback loop. The duration of phase I is determined by 
the counter frequency and the fixed number of 3000 counting steps. For a 30 KHz counting frequency, 
phase I lasts exactly 1 DO ms. The longer the integrat ion time, the better the suppression of noise 
voltages superimposed an the measuring signal. lf the duration of the noise voltage period is contained in 
the integration time es an even number, this noise is suppressed completely. As noise voltages can be ex
pected to occur especially at line frequency, 1 00 ms integration time constitute a favourable compromise 
between integration time and noise voltage suppression. The duration of phase li is determined by the levei 
of the measuring voltage. lf the measuring voltage is tao large, the integrator cannot be discharged during 
the 6000 counting steps availa_ble as. a maxi1Ţ1um; consequentlv, at steo 6000 pha se III I.s initiated Hence. 
the integrator will have assumed the correct starting position at the begining of phase I wh1ch follows 
For excessive measuring voltages the display is therefore 6000. ln order to bring the incorTectness of 
this display to the user's attention, the pseudo-decade HHHH is made active at the outputs, synchro
nously to signal S,: thereby a blinking effect of approx. 3 Hz is obtained. 

AUTOMATIC RANGE SWITCHING 

The measuring range is changed whenever the measuring resuit has been ;;,,. 5500 or < 500. For n ~ 5500 
the range counter_ (3 bit up/down counterl is stepped by one count, for n < 500 stepped down by bne, whe
reby the counter 1s blocked an the lowest or highest digit position, respectively. The range seleccion can be 
controlled through control inputs F,, F25 and F3. 

TRUTHTABLE Nr Q3 Q2 Q1 F1 F2: F3 BO B1 B2 B3 B4 
o L L L L L L H 

1 L L H L L L H 

2 L H L L L L H 

3 L H H L L L H 

4 H L L L L L H H 

5 H L H L L L H H 
6 H H L L L L H H 
7 H H H L L L H H 

10 L L L H L L H 
11 L L H H L L H 
12 L H L H L L H 
13 L H H H L L H 

14 H L L H L L H 
15 H L H H L L H 
16 H H L H L L H 
17 H H H H L L H 
2X Q3 Q2 01 X H L X Q1 X Q2 Q3 
30 H -H H L L H H H 
31 H H H H L H H 
32 H H H X H H X H X .H H 

277 



MMP19D 

When the control inputs F,, F25 and F:, are in a low condition, the counter can move within the lower 5 
positions up or dow!l, Should it be in a higher position, it can step only downward until the "free zone" has 
been reached: the (lecoder produces correct values also for counter positions outsside the "free zone" 
so that the system tidjusts itself. 
8y an H-signal at irllput F, the correlation between the counter position and decoder output can be chan
ged. Thereby it is made possible to perform range setting for the voltage and resistance ranges and the 
control of the decimal point in a simple unit with four measuring ranges without externai decoding. Input 
F3 is used to set the counter to the highest level. The highest measuring range is activated and maintained 
as long as F? is kept at a high level. For example, thereby the range 500.0V is activated, which is an advan
tage for quick overview-measurements. 
A hiRh le~I at inout F,," has the effect that the outouts of the ranae counter are directly transferred tn 
tl'le outputs 8 different ranges are then available which must be decoded by externai means. ln the 03Se_ ot 
F;zs = H, the "frea zone" of the counter is expanded to the tuli counting range: the prevention of "runrnng 
wlld" Is maintained. ' 

THE TRUTH TABLE FDR SETTING THE MEASURING RANGES 
BHDULD BE UNDERSTDDD AS FDLLDWB: 

The range outputs 80 ... 84 are intended to directly drive the five possible decimal places of a 4 decade dis
play. Simple units with 4 measuring ranges have been taken into consideration. For example, in the case of 
voltages the measuring ranges with F, = low are: 

80 .5000 V 
8 1 5.000V 
8 2 50.00V 
8 3 500.0 V 
The total measuring range therefore comprises 0.1 mV through 599.9 V. For resistance measuring, ho
wever. F, must be high: 

8 1 5.000 kohm 
82 50.00 kohm 
83 500.0 kohm 
84 5000. kohm 
The total measuring therefore comprises 1 ohm through 5.999 Mohm. Hence. using control input F,, a 
choice of one of the two groups is basically possible. 
The range outputs are also intended to directly drive the appropriate four selection relays without additio
nal logic gatinţ;i. When the automatic range selection le.g. after turn-onl has not yet found the correct range, 
some measunng range expected to be shown anyway. This side-condition is considered in the truth table 
of vectors 0 ... 17. 
lt should be noted, however, that Q1, G2, and Q3 in the truth table are internai outputs of the built-in up
down counter. lt is also possible to select one of 5 measuring ranges automatically. To do thi~ the 4th and 
the 5th measuring ranges are separated by externai gating at F, = low lwhereby M84 = 83: 84 and M8s = 
841. M84 is measuring range 4, M85 is measuring range 5. 
F25 = high causes an extension of all eight possible measuring ranges. The range selected appears at out
puts 8 1 l=Q,J, 83 l=Q2J, and 84 l=Q31 dual-coded. Hence, vectors 20 ... 27 of the truth table are fixed. 
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!5-STAGE STATIC SHIFT REGISTER 
SVNCHRDNDUB PARALLEL DR SERIAL 
INPUT /PARALLEL OUTPUT 

GENERAL DEBCRIPTIDN 

MMP 311 contains one 5-stage shift register 
synchronous parallel or serial input/parallel output, 
having two externai clocks, a single serial data input, 
a parallel control input and individual parallel inputs 
to each register stage. 
Each register stage îs a quasi-static D-type master
slave flip-flop. When 01 îs static on "HIGH" and 02 
îs "LOW" each stage becomes a static memory cell, 
and the logic level present at each data input I; îs im
mediately transferred to the data output O;. When 
the two externai clocks are applied, and the parallel 
control input, Ip îs "HIGH" data îs serially shifted into 
the 5-stage register, from I to O;. When Ip • 02 = 
"LOW" and 01 = "HIGH" Jata îs jammed into the 
5-stage register and remains unaffected as long as 
01 îs "HIGH". Data îs serially shifted with the nega
tive transition of the 01 clock line. 

ABSOLUTE MAXIMUM RATINGB 

V00 Supply voltage 
V0 elock input voltage 

V; Data input voltage 

Îop Operating temperature 
T ST Storage temperature 

AECDMANDED DPERATING CDNDITIDNB 

V00 Supply voltage 

V0 elock voltage 

PIN CDNNECTIDNB 

03 

01 
f2 
f1 

278 

Ip 

15 

14 
13 
Gttl 

12 
11 

Is 

-31 ... a3 

-31 ... a3 

-25 ... +0.3 

0 ... 70 
-55 ... +85 

-13 ± 0.5 
~2s±2 

V 

V 

V 
oe 

oe 

V 
V 

MMP311 



MMP311 

STATIC ELECTRICAL CHARACTERIBTICB • 

PARAMETER TEST C0N0ITI0NS VALUES 
UNIT 

min. typ. max. 

lu data input quiescent curTent VI =-25 V 10 µA 

IL.01 clock input quiescent curTent VI =-31 V 50 µA 
IL.02 clock input quiescent current VI =-31 V 1 mA 
VoL output lciw voltage V1H~-2 V -10 V 

V1L$-9 V 
RL = 100 K 

VoH output high voltage v,H~-2 v -1 V 
V1L$-9 V 

VOI. output low voltage Io= 1 mA -5 V 
V1H~-2 V 
V1L$-SV 

VoH output high voltage 10 =-1 mA -3 V 
v,H~-2 v 
V1L$-9 V 

DYNAMIC ELECTRICAL CHARACTERIBTIC■ • 

PARAMETER TEST C0NDITI0NS VALUES 
UNIT 

min. typ. max. 

tlHL transition time 400 ns 
tTLH transition time 600 ns 

~ clock frequency 500 KHz 
input capacitance VOI.= V00 = OV 4 pF 

f = 0.5. .. 2 MHz 

• lover recommended operating condit1onsl 

BCHEMATIC DIACIRAM 

IX) 

f2 

Ip-, 

11 15 
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MMP71D 

B CHANNEL TOUCH CONTROL CIRCUIT 
FOR TV PROGRAM BELECTION 
GENERAL DEBCRIPTIDN 

The MMP 71 O circuit is used as input circuit toget
her with the MMP 711 decoder- circuit for electronic 
touch plate switching of 8 or 1 6 channels for TV 'pro
gram selection. 
The MMP 71 O circuit contains a 3 bit counter in 
p-channel high voltage technology. By any of the 8 in
puts 11 to 18 it can be fixed in each state (parallel ope
rationl. The serial operation is ;accomplished on the 
H-L transitions of the clock puise from the Is input 
lclock impulses inputl. The binary coded output infor
mation is obtained from the pusti-puii output stages. 
When power-on, the counter is set on the 1 prefe
rential state IHHHI. ln this basic operating mode the 
lcL connection is tied to the v00 'potential and 04 to 
that of the background, Vss- A 4 bit counter can be 
obtained by interconnecting 2 MMP 71 O circuits. ln 
this connection · 04 has a combined input-output 
function. lt controls by flip-flopping the operation of 
the 2 connected circuits. The disconnection of one of 
the 2 circuits is made by an internai connecting logic. 

ABBDLUTE MAXIMUM RATINCIB 

ITA= 0 to 70"CJ 

ln this situation the lcL connection of the first circuit 
is tied to the V00 potential while that of the second 
circuit is tied to the background. The 01 ... 04 out
puts and the 15 inputs of the 2 circuits are connected 
together. 
Ali inputs are provided with integrated protective 
diodes. 
The circuit is delivered in a 16 lead dual-in line plastic 
package .. 

FEATURES 

• Parallel and serial operation modes 

• Preferencial output state at power-on 

• Input protective diodes 

Supply voltage relative to Vss 
Input voltage relative to V55 
Operating ambient temperature 
Storage temperature 

-31V to 0.3V 

PIN CDNNECTIDNB 

-25V to 0.3V 
O"C to 70"C 

-55°C to 125°C 

PIN NAMEB 

11 18 PARALLEL INPUTS 

S1 SERIAL INPUT 

01 04 OUTPU"IS 

lrl INTERNAL [()NNECTING L!Xi IC 

PCMR SUPPLY 
-I 

VIIJ (-27 t 2 VI 

Y$ GROlNl 
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MMP 710 

BLOCK DIAGAAM 

SI 

11 - - - - - - - IA 

ELECTAICAL CHAAACTEPHBTICB 

1-Voo = 27~~ V, TA= 25°Cl 

PARAMETER TEST CONOITION 
VALUES 

UNIT 
min max 

-11 Input leakage current -V1= 25V 10 "A 

-V1H Input h1gh voltage 2 V 

-V1L Input low voltage 9 V 

-Vo-i Output high voltage HL - luu k 1 V 

VoH -1 0 = 1 mA 3 V 

-V□L GJtnut low voltage RL = 100 k 10 V 

Va. -Io= 1 mA 9 V 

-I, Supply current Io= O 2.3 mA 

OUTPUT DATA 

STATE 
OUTPUTOATA 

o, 02 03 04 

1 H H H H 

2 L H H H 

3 H L H H 

4 L L H H 

5 H H L H 

6 L H L H 

7 H L L H 

8 L L L H 

9 H H· H L 

10 L H H L 

11 H L H L 
I 

12 L L H I 

13 H H L L 

14 L H L L 

15 H L L L 

16 L L L L 
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TVPICAL APPLICATIDNS VDO 

Yoo 
SI SI SI 

1, 
oun 1, 

12 
l3 l2 OOT2 l4 13 
l5 OU13 

li; • 16 MMP 710 
l7 T4 l5 

'• lt, 

I 

3 911'5 ctlMER 

"ss 
4 BITS CIIJNTEA 

INPUT CDNNECTING TO TOUCH PLATE& 

L . . . 
. . . . . \Snf • 

II-I····= 

CLOCK PULBE CHARACTERIBTICS 

0V 
-'l'I-- -- --

t,,e.SOJIS 
t2=68 211,-

pause width ;ia 2Cllps 

183 

MMP710 

ICL 

o 
OUT1 

o 
OUT2 

o OUT3 

04 



MMP 711 

1 OF B BINARV DECDDER 

GENERAL DESCRIPTIDN FEATURES 

The MMP 711 is a 1 of 8 binary decoder manufactu
red in PMOS-AI gate high voltage technology. 

• The outputs consist of open drain transistors. 
• Ali inputs are protected against static charge. 

MMP 711 together with MMP 71 O can be used as 
output circuit for TV switch channels (8 or 16 chan
nelsl. 
The binary input information from the 4 inputs is 
transferred to the decoding matrix. ln this basic OP,E!
ration mode the lcL connexion is tied to V00 and 14 to 
the background potencial cv~~-
Assembling together two MMP 711 integrated cir
cuits to form a 1 of 1 6 binary decoder rieeds with the 
proper connection of the input lcL• 
ln this case the input lcL of the first circuit 11 ... 81 is 
tied to V00 and the input lcL of the second circuit 
19 ... 1 61 to the background potential CV ssl. 
The inputs l.1: . .14 of both circuits are tied together. 
The MMP 711 is supplied in a 16 lead dual in line 
plastic package. 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Input Voltage 
DC Output Current 
Operating Ambient Temperature 
Storage Temperature 

PIN CDNNECTIDNS 

BLDCK DIAGIRAM 

05 
06 

07 

08 

Vss 
ICL. 

voo 
NC 

01 02 03 04 05 06 07 08 

MATRIX 

11 12 13 14 

284 

-31 ... +0.3 V 
-25 ... +0.3 V 
- 3 mA 

O ... +70 °C 
-55 ... +125 °C 



ELECTRICAL CHARACTERISTICS 

[-V00 = 27~~ V, TA= 25°CI unless otherwise specified 

TEST CONOITION 
VALUES 

PAAAMETEA 
min max 

' 2 -V1H Input High Voltage 
-VIL Input Low Voltage 9 
-VDH Output H1gh Voltage AL= 100 K 0.5 
-V□H -Io= 3 mA 2 
-l□o V00 Supply Current 10 = O 0.6 

.iCVoo-V□Hl Output High Voltage TA= 10 ... 50°C 1 
,HA Differential □rift AL= 100 K 

OUTPUT CDNNECTING DECDDER INPUT DATA 

MMP 7'1 '1 

UNIT 

V 
V 
V 
V 

mA 

mV 
-oe 

Used together with the MMP 71 O for electronic 
touch plate switching of programs for television re
ceivers. 

OUTPUT DATA 

I 
I 

~11 
~~, 

I 
I 
I I 

I I 

TVPICAL APPLICATIDNS 

= ,l 
I "lll 
Ic: 

I~ 

STATE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

-voo 
Voo 

1, 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

i1 11 r-----,_QL __ --o a, 
from 
MMP710 12 ·12 

13 
13 

14 

1 of 8 Binory Decocler 
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MMP 711 

V55 

t-=----c,02 
t-=----co3 
...... ----004 
t-=-----<>05 

....... ---... 06 

....... ----07 
-----008 

12 13 14 

H H H 

H H H 

L H H 

L H H 

H L H 

H L H 

L L H 

L L H 

H H L 

H H L 

L H L 

L H L 

H L L 

H L L 

L L L 

L L L 



~ 

iz 
iJ 

fr• it. 
1111'710 

14 

1 of 16 Biiary Dacoder 
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o, 
02 

:z 1111'..,711 ; 
!7 8 

Vss 
ICL -"tx:J 

~--o, 
~--o,o 
1-w---011 
!!t:::::012 .., 013 
.w---014 
HM---015 
.-.--016 ----

MMP 7'1 '1 



MMP5002MMP5005MMP5007 

4-DIGIT COUNTER/ DISPLAY DECODER 

GENERAL DESCRIPTION 

The MMP 5002/5/7 is an icin-implanted, P-channel 
MOS, four-decade synchronous counter with latches, 
multiplexing circuits, and a read-only memory pro
grammed for seven-segment outputs and BCD out
puts. ln addition many an-chip control circuits provide 
flexibility of use with a minimum of externai compo
nents. 
The MMP 5002/5/7 provides a means of counting up 
to 9999, transferring the count into latches without 
interrupting the counting operation, and supplying 
the latched infonnation to the outputs one decade at 
a time Scanning is controlled by the SCAN input 
which increments a one-of-four counter on its nega
tive edge, thereby scanning the latches frorn Ms□ 
!Mast Significant Digit) to LSD lleast Significant Di
git). 
Low-threshold voltages for input DTL/TTL compatib1-
lity are achieved through the ion-implantat,on 
process. Enchancement mode dev,ces as well as de
pletion-mode devices, are fabricated on the chip, al
lowing it to operate frorn a single +5 V power supply. 
Oeppletion-mode technology alsa allows the entire 
circuit to operate on less than 25 mW of power The 

ABSOLUTE MAXIMUM RATINGB 

Absolute Maximum V55 
VGG Supply Range 
Operating Temperature Range 

block diagr.am, shows all options available on the 
MMP 5002/5/7 Other members of this family wh1ch 
are different versions of this same chip are the MMP 
5005 and MMP 5007. The MMP 5005 is supphed In 
a 24-pin pakage and does nat include the BCD out
puts. The MMP 5007 is supplied in a 16-pin package. 

FEATURES 

• S1ngle-supply operation or double-supply for higher 
output drive 

• Multiplexed seven-segment a!"ld/or BCD outputs 
• TTL-compatible inputs 
• Faur decades of synchronous counting 
• Minimum externai component count 
• Low power consumption 

7,5 V 
DV Voo -13,2 V 
O'C TA 75°c 

PIN CONNECTIONS 
MMP !5002 ---.. MMP5005 

VGG 1 Vss 
~ rfJ DIGIT SELECT OUTPUT ILSOI 

CllJNT EXTENO 

~ 

DECTHAL POINT IN 
DECIMAL P(JNT 
LEFT IR RIGHT 
~ 

SCAN ltflUT 
TRI.( /C<HUl'ENT n 

ml CUT 111581 
m, WT z2 
I!m Ol1T 2' 

MMP50D7 

x,l OIGIT SELECT OUTPUT 

,o2 DIGIT SELECT OUTPUT 
103 OlGIT SELECT OUTPUT IHSOI 

"A" SEG 

'B" SEG 
•c· SEG 

'O" SEG 7- SElil'fKT 
OUTPUTS 

'f' SEG 
"f'' SEG 

\Ul 
BCO Ol1T I LSBI 

1o3DJGIT SELECT I H501 
1o2 DlilT SELECT 

JOI llGIT SELECT 
,c,11 IIGIT SELECT (LSO I 

TRANSFER 
"REsE'f 
rn:iN'i' 

ClltfT EXTEtll 

' 2 

3 

4 
5 

6 

7 

8 
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VGG I 

TRANSFER 2 

Yss 
VGG 

',m 

REsE'f 3 

COONf 4 

5 

2'lmi WT ILSB: 
21 srn oor 
z21îll WT 

23 Ml WT IHSBI 
SCAN l1flUT' 

10 DIGIT ~ OUTPUT I l.SOI 

10 IIGlT SELECT OUTPUT 

10 IIGIT SELECT OUTPUT 
10 IEIT SELECT IJJTPUT IHSOI 

A SE6 
B SE6 
C SE6 

o SE6 

E SEG 
F SE6 

G SE6 

7-SBHNr 
CXITPUTS 



MMP5D02MMPS0D5MMP5007 

RECDMANDED DPERATINCI CDNDITIDNB 

PARAM ETER TEST VALUES 
UNITS NOTES CONDITIONS 

min. typ. max. 

V55 Supply voltage Vss-Voo 4.5 5.0 7.5 V 1.2 
VGG Supply voltage VGC;-Voo -13.2 -12 Voo V 1.2 
Fc1 Count frequency de 250 kHz 

STATIC ELECTRICAL CHARACTERIBTICB 

CV55 = +5 V ±50/o; VGG = V00 = O V; O" C..T ,t;JrJ>C unless otherwise notedl 

PARAMETER VALUES 
UNITS NOTES 

min. typ. max. 

V1L Input voltage, logic "O" !Lowl Voo V00+08 V 

V1H Input voltage, logic "1" !Highl Vss-1 Vss V55+0.3 V 3 

lss Supply current, Vss 2.5 5.0 mA 4, lnputs open 

IGG Supply current, VGG 02 0.5 mA VGG= -12 V 

C1N Input capacitance 3 10 pF TA= 25°C; f = 1 MHz, 

V1N= Vss 

l1L Input current, Count input 1.6 mA 5 
logic "O" Sean input 1.6 mA 5 

Decimal point input 1.0 µA 
Other logic inputş 1.0 mA 

loL Output current, logic·□-• 0.5 mA 6, \/GG =- -1~ V 
lo-t Output current, logic "1" 05 mA 6, VGG= -12 V 
V□L Output voltage, logic "O" V00+02 V 4 
V□H Output voltage, logic "1" Vss-0.2 V 4 

DVNAMIC ELECTRICAL CHARACTERIBTICB 

C~ss = +5V ±50/o; VGG = V00 = O V; □"C..T ~70"C unless other\Nise notedl 

PARAMETER 
VALUES UNITS NOTES 

min. typ. max. 

fc1-Count input frequency de 250 kHz 

f51-Scan input frequency de 50 lcHz 

tlll I Reset to any output delay 15 µS 

tPW logic "O", Puise width, Reset input 1.0 
Count input 1.0 
Sean input 100 

µS 

Transfer input 2.5 

tpH Logic "1" time, Count input 3.0 µS 

Sean input 10.0 

tso Sean to output disable time 
Digit select outputs 15 µS 7 
AII data outputs 15 7 

tse Sean to output enable time 
Digit select outputs 15 µS 8 
AII data outputs 15 8 
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MMP50D2MMP5DD5MMP5DD7 

PARAMETER VALUES 
UNITS NOTES 

min. typ. max. 

tce Count input to count extend delay 15 µ.S 9 
to 1 or O 

t□F Count input to overflow.delay IONI 15 µ.S 9 

tR□F Reset input to overflow delay !OFFJ 5 µ.S 

NDTEB 

1. V00 = O V 
2. Vss-VGG no more than 20.7 V 
3. Internai pull-up resistors (aprox. 1 O Kl are provided at all inputs other than Count input, Sem input, and 

Decimal point input 
4. V00 = -12 V ±100/o. Outputs open 
5. Measurement made at V1 = V00 + 0.4 V. This condition is sufficient to represent a logic O and hold off 

or override the internai oscillators. Maximum current at V1 = +0.4 Vis 1.6 mA. 400 µ.A source current 
at V 55-1.0 V i5 5ufficient to represent a logic "1" and hold off or override the internai oscillators. 

6. l □L measured at Va= V55 - O. 75 V !Direct driving base pnp emitter to V5sl 
l □H measured at V0 = V00 + 0.75 V !Direct driving base npn emitter to Voal 

7. Oelay measured from the negative edge of the SCAN input. 
8. Delay measured from the rising edge of the SCAN input. 
9. Delay measured from the negative edge of the CDUNT input. 

FUNCTIDNAL DEBCRIPTIDN 

Veaca, Pin 1 

V88 is the output gate drive voltage supply which is no greater than V00 and no less than V00-13.2 V. 
Higher output drive capability is realized when V88 is maintained at the recommended level Qf V00-12 V. 

TRANSFER, Pin a 
While TRANSFER is at logic O, data in the decade counters is continuously transferred to the latches. This 
input may be left at O for a continuous transfer and display mode or may be driven high to subsequently 
cause the latches to stare the current counter contents. Storage occurs internally when TRANSFER is 
taken to a 1 and the next negative edge of COUNT INPUT occurs. This allows asynchronous COUNT. and 
TRANSFER operation since the transfer is terminated internally prior to incrementing the counters. This 
means that a COUNT negative edge must follow a TRANSFER command before a reset is applied to as
sure transfer of valid data. An externai reset command must be delayed at least one COUNT negative 
edge following a transfer. Externai transfer should terminate at least 1 µ.S prior to this COUNT negative 
edge and RESET should occur no sooner than 1 µ.s following that edge. 

REBET,Pln3 

The decade counters are reset to 0000 when RESET is at logic O. The RESET input at logic O alsa forces 
the scan counter to the MS□ output and resets the OVERFLOW latch output to a logic 1. lt maintains this 
condition as long as a logic O is present at RESET and overrides all other associated inputs. As indicated 
previously, the decade counters should nat be reset until a transfer has been terminated. 
Since the RESET input resets the scan counter to the MS□, the scan rate must be much taster than the 
reset rate to allow the lesser significant digits to be enabled. Therefore, FscAN should be much greater 
than faur times {RESET· 
ldeally, the reset puise should alsa be made narrow to prevent its duration from causing the MS□ tobe or 
much longer than the other digits and thus appear to be brighter. 

CDUNT, Pin 4 

The decade counters are synchronously incremented on the negative edge of the COUNT input. Th_e inter
nai oscillator on this input may be overridden by an externai signal source or may be allowed to osc1llate ~t 
a trequency set by a single capacitor tied to this input from the V5s or v00 supply. ln systems with cons1-
derable noise, better oscillator stability exists when the capacitor is t1ed to V5s-
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MMP5DD2MMPBDD5MMP5DD7 

CDUNT EXTEND1 pin !5 

COUNT EXTEND is a feature provided to enable MMP 5002s to be cascaded. Whenever the counter 
state attains 9999 count.~OUNT EXTEND outgft goes high. This output remains logica! 1 only the 
next negative transition of COUNT OCCUAS or a AESE signal is applied. 

DVERFLDW1Pln S 

OVEAFLOW occurs an the 1 O,OOOth count input following a reset. lt is normally hig~ and, when activ_ated, 
goes low to indicate that the decade counters have gone from 9999 to 0000 w1thout encountering a 
reset. Once activated, the OVEAFLOW latch will remain low until RESET is pulled low. 

DECIMAL PDINT IN1 Pin 7 

With DECIMAL POINT IN held high, the device employes leading zero blanking. This causes any leading ze
ros in the display latches to be blanked when their DIGIT SELECT goes high. At the start of each MS□ to 
LSO scan, blanking of leading zeros occurs until the first non-zero number occurs in the display or DECI
MAL POINT IN is clocked to a O. Any number following will be displayed. Leading zero blanking does nat af
fect the BCD outputs or the LSD in the Display which is displayed even if zero. 
Tehe LSD output resets the blanking circuitry to begin blanking zeros in the next scan cycle. . 
Leading zero blanking may be inhibited by wiring DECIMAL POINT IN to ground. The MMP 5007 does nat 
have a pin for DECIMAL POINT IN and therefore does nat have leading zero blanking. 
ln the DECIMAL POINT AIGHT mode, even though the DECIMAL POINT IN is clocked, unblanking is dela
yed until the following digit is enabled. 

DECIMAL PDINT LEFT DR RIGHT1Pln S 

Bringing this control to logic 1 allows the use of displays with the decimal point physically located an the 
left side of the numeral. 
Logic O an this input allows for a right-handed decimal point. 

BLANKING1 Pin 9 

The BLANKING input at logic O forces the 7-segment outputs to the oft-state and the BCD to the equiva
lent of the number zero. This condition is maintained an a de basis as long as the BLANKING input is zero. 
The DIGIT SELECT outputs continue to operate at the scan rate as described. 

BCAN INPUT, Pin 1 D 

The DIGIT SELECT COUNTEA is incremented by a negative edge an the SCAN INPUT. During the time the 
SCAN INPUT is at O, the SEGMENT and DIGIT SELECT outputs acajorced off and the complement B'CO° 
outputs are forced to logic 1. The off levei of the 7-segment and BCD outputs is determined by the state 
of the TALIE/COMPLEMENT input. This remains until the SCAN INPUT returns to logic 1. 
The DIGIT SELECT COUNTEA is a one-of-four counter, scanning from MS□ to LSD, enabling one quad 
latch output at a time, and presenting a logic 1 to the correspondini; DIGIT SELECT output. 
The internai oscillator an this input may be overridden by an externai signal source or may be allowed to 
oscillate at a frequency set by a single capacitor tied tJ this input from the Vss or V00 supply. ln systems 
with considerable noise better oscillator stability exists when the capacitor is tied to Vss-

TRUE/CDMPLEMENT1 Pin 11 

When this control is driven to O, inversion of both the BCD and 7-segment outputs occurs. □epending 
upon the display used, combinations of the BLANKING input and TALIE/COMPLEMENT control can be 

.chosen to give a lamp test. 

iica DU'r1 Pin• 1 a thraugh 1 a 

The BCD outputs are push-pull and are designed to drive directiv to the base of r.nmmon emitter transis
tors. 

Vaci Pin 1 S 

Vnn is the negative supolv and is nomimally ground. 

BECllllhENT DUTPUTB1 Pin• 1 7 thraugh 23 

The SEGMENT OUTPUT buffers are identica! to the BCD output buffers. 
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DIGIT SELECT OUTPUT&, Pin■ 24 t:hraugh 27 

The DIGIT SELECT OUTPUTS are push-pull and go high -during their appropr1ate times to accomplish the 
mult1plexing of the digits. 

Vas■ Pin 28 

V55 1s the posit1ve supply voltage and is nominally maintained at 5 Vdc with respect to Voo-

BLDCK DIAGRAM 

7 SEGMENT OUTPUTS 

G F 

TRUE-11 _____ .. 

COMPI.EHEN 
BUFFERS GATING 

7 SEGMENT & BCD ROM 

SCAN-10-.__. __ .. 

OSCILLATOR 

DIG IT -SELECT 

COUNTER ANO 

DECODER 

TRANS 2 

----------------
OSCILLATOR 

COUNT 4 --+---------+----
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MMP5DD9 

CDUNTER TIME - BASE CIRCUIT 

GENERAL DEBCAIPTIDN 

The MMP 5009 is a highly versatile MOS oscillator 
and divider chain manufactured in the depletion-load 
,an implantation process and P-channel technology. 
The 16-pin □IP package provides frequency division 
ranges from 1 to 36 x 1 oe. The circuit will operate 
from any of three frequency sources: the internai os
cillator with an externai RC combination: the internai 
oscillator with an externai crytal: or with an external
ly-applied TTL signal. Control inputs provide additio
nal versatility and alluw the circuit to be used in a va
riety of applications including instrumets, timers and 
clocks. 

The MMP 5009 consists basically of a series of 
counters, selectable via an internai multiplexer. The 
+ 101 counter output is used to generate an internai 
clock signal for the 1 02 through 36 x 1 oe counter 
stages, wh,ch are fully synchronous with each other. 

With an input frequency of 1 MHz, the MMP 5009 
provides the basic time periods necessary for mast 
frequency measuring instruments, i.e., 1 µs through 
1 00 seconds. □ne-minute, ten-minute, and one-hour 
per1ods are alsa available using a 1 MHz input. Using 
a 1 /1.2 MHz input, the MMP 5009 can alsa provide a 
50/60 Hz output for accurate generation of line fre
quencies in portable instruments or clocks. 

The time-base output !TIME □un is a square wave: 
Its frequency is determined by the selected counter 
division, and by the oscillator or externai input frequ
ency. The falling edge of the output square wave 
shoulrl be used to control externai gating circuitry„ 

ABBDLUTE MAXIMUM RATINGB 

Voltage On Any Terminal Relative to Vss 
Operat,ng Temperature Range !Ambient) 
Storage Temperature Range !Ambient) 

PIN CDNNECTIDNB 

TIHE OUT 

VIJO 
EXT INPUT 

RESET O 

EXT/INT 

RESET MAX 

CLAHP 

FEEOOACK 1 

292 

FEATURES 

• lon-implanted for tuli TTL/DTL compatibility 
• Internai clock operates from: 

Externai signal 
Externai RC network 
Externai crystal 

• Operates de to above 1 MHz 
• Binary-encoded for frequency selection 
• Resettable to highest or lowest state 
• Twenty different modes of division 

APPLICATIDNS 

• Frequency rneasuring instruments, timers, clocks. 

'Im 
Vss 
'1fJ 

21 

~ 
23 

cs:.rur 
FEEDIWJ( 2 

+0.3 
□"C 

-55°C 

to -20 V 
to +7□"C 
to +150°C 
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BLDCK DIAGRAM 

V Vss 

2 15 

FEEDBACK 1 --''+-IM 

FEEDBA(K 2 --"'+-IM 

CLAMP---'ţ-"L, ___ _,J 

Voo 
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FUNCTIDNAL DESCRIPTIDN 

TIME DUT1 Pin 1 

MMP 5D09 

TIME OUT ,s the output of the divider cnafn. lt is ,a _sguare wave whose period depends upon the division 
mode. For this reason. externai circu.try should be triggered·on the falling edge of this signal. 

Vcc, Pin 2 

V00 ,s normally to ground for the chip and the other supply voltages are measured with respect to V□□· 

EXT INPUT, Pin 3 

When using an externai frequency source to operate the MMP 5009, that signal should be applied at EXT 
IN and EXT /INT should be brought to a logic 1 levei. The counters are incremented on the falling edge of EXT 
IN and the signal applied to this pin must be TTL-compatible. When unused, this pin can be t1ed either high 
or low. 

RESET D 1 Pin 4 

A positive-going puise of 1 O ps or longer applied to RESET O will reset the counters to the,r lowest state. 
Takmg RESET O to the mast negative voltage, V88, allows bypassing portions of the divider chain for tes
ting or other purposes according to Table 1. 

EXT/INT1 Pin 5 

A logic 1 levei on EXT /INT will gate the signal present at EXT /INthrough to the counters. A logic O levei ap
plied to EXT /INT will gate the internai oscillator IRC/crystall through to the counters. 

RESET MAX, Pin S 

A positive going puise of 1 O 1,1s or longer on RESET MAX w,11 reset counters to the,r h1ghest state. RESET 
MAX enables the user to set up the counters to provide a "falling TIME OUT edge at the next osc,llator 
cycle or negative going EXT IN, regardless of which divider chain is selected. 

Taking RESET MAX to the mast negative voltage, V8 r:;, allows bypassing portions of the divider chain for 
testing or for other purposes given in Table 1. 

CLAMP1 Pin? 

CLAiviP is used in conjunction with the RC mode of operation. lts purpose is to provide accurate start-up 
operations. 
When CLAMP is taken to a logic O levei, the internai circuitry is held at a fixed reference voltage. Then, 
when CLAMP is taken to a logic 1 level the oscillator's first cycle will be a tuli cycle. 

FEEDBACK 1 AND FEEDBACK 2 1 Pin• B and 9 

FEEDBACK 1 and FEEDBACK 2 are oscillator ports. Operation in the RC mode is acieved as shown in Fi
gure 1 Frequency is approximately O.B/RC.R must be greater than or equal to 1 O k!l and C must be grea
ter than or equal to 25 pF for proper operation. Dperation in the crystal oscillator mode is shown in Figure 
2. The crystal operates in the parallel resonant mode, should operate properly with a 5 mW drive, and 
should have a loading capacitance IC~J of 32 pF. Values for the resistors are chosen to bias the internai 
c,rcu,t_ry for optimum performance. The two capacitors are chosen to provide the loading capacitance CCL 
l spec1f1ed for the selected crystal. The series combination of C1 and C2 should nat exceed the value of CL. 

DSC DUT1 Pin 1 D 

The oscillator output, provided at Pin 1 O, is not a true logic output but may be used to drive a high impe
dance device such as other MOS c1rcuitry OSC OUT reflects the state of the internai oscillator. 

2 31 2 21 2 11 2°1 Pin& 11 t.hraugh 14 

The d1v1s1on selector inputs are used to select the ratio of the TIME OUT frequency to the oscillator input 
frequency. The effect of specific combinations of logic levels on these pins is shown in Table 1. Note that 
when all d,v,sion selector inputs are high, the signal applied to EXT IN appears at the TIME OUT output. 
Alsa when RESET O and RESET MAX are used in conjunction with the division selector inputs, severa! 
more modes can be accessed. ISee Table 11 

V■■• Pin 15 

V55 ,s the positive supply voltage and should be maintained at 5 Vdc ±100/o with respect to V00. 
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VGG• Pin 16 

VGG is the negative supply voltage and should be maintained at -12 Vdc with respect to V□D 

DIVIBION MODEB VS. CONTROL INPUT& 

Table 1 

DIVISION NORMAL 
SELECTORS* Mode O 

Mode 1 RMAx= 0 
23 22 21 20 Ro= O RMAx= VGG 

Ro= O 

o o o 1 -;- 101 -;- 101 
o o 1 o -;- 102 -;- 102 
o o 1 1 -;- 103 -;- 103 
o 1 o o -;- 104 -;- 104 

o 1 o 1 -;- 105 -;- 102 
o 1 1 o -;- 106 -;- 103 
o 1 1 1 -;- 107 -;- 104 
1 o o o -i- 108 -;- 105 
1 o o 1 -i- 6 X 107 -i- 6 X 104 
1 o 1 o -i-36x1QB -i- 36 X 105 
1 o 1 1 -i- 6 X 1QB -i- 6 X 105 
1 1 1 o -i- 2 X 104 -i- 2 X 101 

* SPECIAL ADDRESSES 

0000 - Oscillator signal selected by EXT /INT appears at TIMEOUT 
1100 or 1101 - Forces TIME OUT to logic O leve I 
1111 - Signal at EXT IN appears at TIME OUT 

Logic 1 = High = Vss 
Logic O = Low = Voo 

DC ELECTRICAL CHARACTERIBTICB 

BYPASS MODES 

Mode 2 
RMAx= O 
Ro= VGG 

-;- 101 
-;- 102 
-;- 1Q3 
-;- 104 
-;- 105 
-;- 1Q6 
-;- 107 

-;- 105 

-i-6x1O4 
-:- 36 x1O5 

-i- 6 X 105 

-i- 2 X 101 

IVss= + 5 V± 1O0/o; V00 = O V; V88 = -12. O V± 2O0/o; □"C $TA$ 70" Cl 

VALUES 

MMP 5D09 

Mode 3 
RMAx= Voo 
Ro= VGG 

-;- 101 
-;- 102 
-;- 103 

-;- 104 
-;-1Q2 
-;- 103 
-;-1Q4 
-;- 102 
-i- 6 X 101 

-i- 36 X 102 
-i- 6 X 102 
-i- 2 X 101 

PARAM ETER 
min. typ .• 

UNITS NOTES 
max. 

Vss Supply Voltage +4,5 -r5,5 V 
Voo Supply Voltage 0,0 0,0 V 
VGG Supply Voltage -14,4 -9.6 V 

lss Supply Current, Vss 6.0 11.0 mA Note 1 
IGG Supply Current, VGG 6,0 11.0 mA 

R Feedback Resistance 0,01 2,5 M 

V1L Input Voltage, Logic O, 
Reset lnputs o.o 0,8 V 
Reset IBypass Model VGG VGG+ 1,0 V Note 2 
AII Other Logic lnputs 0,8 V 

V1H ln put Voltage, Logic 1, AII Lo-
gic lnputs Vss-1,0 Vss Vss+Q,3 V 

l1L Input Current, Logic O -1,6 mA Note 2 
VI =0,4 V 

V□L Output Voltage. Logic O 0,4 V loL = 1,6 mA 

-
V□H Output Voltage, Logir. 1 2,4 V loH = 40 µA* 
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MMP50D9 

AC CHARACTERIBTICB 

N 55 =; + 5 V± 1O0/o; V00 = DV; VGG = -12. DV± 2O0/o; O"C :5 TA :5 70" CI 

VALUES 
PARAM ETER UNITS NOTES 

min. typ.e max. 

fxTAL Crystal Frequency 0,1 2,0 MHz 
fFC RC Frequency de 200 kHz 
fexr Externai Frequ3ncy de 2,0 MHz 

tpl Logic D Puise Width, CLAMP 1 /2fOSC Note 5 
EXTINPUT 200 ns 

tpH Logic 1 Puise W1dth. EXT INPUT 200 ns 

RESET MAX I 10.0 µS 

RESET O I 10.0 µ5 

fsrA Frequency Stability 

w/Volt Change, RC Mode ±3.0 O/o/V Note 3 

w /Temp. Change, RC Mode -0.2 0/o/oC 

Crystal Mode - Note 4 

tee Jitter, Edge-to-Edge Vcriation <15 ns Temp. & 
Supply 
Voltage 
Constant 

NOTES 

• Typical values at '!ss = +5V, V00 = DV, VGG = -12 V, and TA= 25°C. . 
1. Logic inputs at Vss, output open-circuited. Each logic input (See Note 21 contr1butes an additional 

1.6 mA (maxi to lss. when at logic O levei. __ _ 
2. Logic inputs are: RE:SET MAX; RESET D; Address inputs; EXT INPUT : EXT /INT; and CLAMP. 
3. Frequency variations due to power supply changes only. 
4. Crystal mode stability is deoendent upon crystal. 
5. Minimum logic O time at CLAMP input is 5O0/o of oscillator period. Ifose oscillator frequencyl 
• Vo-t, VoL apply only to TIME DUT. 

PULBE GENERATOR 

An extremely versatile puise generator requiring few components is easily built using the MMP 5009. 
Three MMP 5009 circuits are used, as shown in Figure3 . to provide the three essential puise generator 
elements: 111 a frequency source to determine puise repetition rate; 121 a variable time delay; and 131 a 
puise width generation. 
This circuit provides repetition rates from 0.1 Hz to 1 00 KHz with delay times and puise widths from 1 O 
µs to 1 O seconds. Range selection is obtained b'(, selecting the appropiate dividers, so that only three RC 
circuits are required. This eliminates the requirement for a different RC combination for each decade, 
commonly found in commercial instruments. Decade selection is accomplished by a binary cade at the in
puts to each MMP 5009 which could be provided by a coded rotary or thumbwheel switch. The vernier 
control is a 5OOK potentiometer. A 1 OOK potentiometer is used as a trimmer for initial cahbration. Exter
nai TTL control logic is used to capture the accurately controlled negative edges as they emerge from 
each MMP 5009. The Reset and Clamp lnputs allow synchronization and first-cycle accuracy from the 
time-base circuits. 
Dther features can be added to the basic circuitry shown in Figure 2. For example, the output amplitude 
can be made adjustable by using high voltage, open-collector TTL circuitry with potentiometer control for 
amplitude. An extra position can be used an the frequency selection· switch for an externai trigger source. 
This trigger source should be conr,ected to the first control 0-type latch ins1ied of the output from the 
5009 111 The frequency range may even be extended to 1.0 MHz with time delays reduced to111s, although 
some loss in RC stability would occur since the recommended data sheet frequency has been exceeded. 
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MDE 1 1 D1 ... 3 R, P, G 1 V 

STANDARD LIGHT EMITTING DIDDES 

GENERAL DESCRIPTIDNS FEATURES 

• High lntensity The Standard LED s 10 = 5 mml are visible sources 
[red, amber, yellow or greenl using a GaAs1_,P, • Wide Viewing Angle 

• IC Compatible Ix = O, .1 I They are made in planar process and epoxy 
encapsulated. • Reliable and Rugged. 

APPLICATIDNS 

• Light lndicators 
• Voltage Sensors 

ABSOLUTE MAXIMUM RATINGS 

IFmax 

IFpeak max 

Pdmax 

ÎA 
Îstg 

Îead 

PARAM ETER 

DC Forward·Current 
Peak Forward Current 11 µsec puise width, 300 ppsl 
DC Power Dissipation 
Operating Temperature 
Storage Temperature 
Lead Soldering Temperature 

PACKAGE DIMENSIDNS 

~~ 
~ 
~ 

·54 
Tl.7." ·, I .,., 

"' I ';11:3 
1'1~ 

Pl 
I 
I (l6 

"' 
~ 

I 0.5 ~ -
I .... 
I c:,O 

Nc:I 
I 
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VALUES 

50 
1 

150 
o ... +10 

-40 .. .+85 
+260 

UNIT 

mA 
A 

mW 
oe 
oe 
oe 



MDE 1 1 01 ... 3 R 1 P 1 G 1 V 

DPTDELECTRIC CHARACTERISTICS AT TA-= 2!5 C 

PARAMETER 

Iv Luminous lntensity 

Ap Peak Wavelength 

61 12 Viewing Angle 

VF Forward Voltage 

BVR Rever!'le Breakdown Voltage 

Co Capaeitance 

Note: R - red 
V - green 
G - yellow 
F - amber 

TEST 
CONDITIONS 

IF = 20 mA 

IF = 20 mA 

IF = 20 mA 

IF = 20 mA 

IR= 100 µA 

VF= ov 
f = 1 MHz 
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DEVICE 

MDE 1101 R, MDE 1101 V 

MDE 1102R, MDE 1102V 

MDE 1103A. MDE 1103V 

MDE 1101P, MDE 1101G 

MDE 1102P, MDE 1102G 

MDE 1103P, MDE 1103G 

MDE 1101R, MDE 1102R, 
MDE 1103R 

MDE 1101 P, MDE 1102P, 
MDE 1103P 

MDE 1101G, MDE 1102G, 
MDE 1103G 

MDE1101 V, MDE 1102V, 
MDE 1103V 

MDE 1101R, MDE 1102R, 
MDE 1103R 

MDE 1101 P, MDE 11 02P, 
MDE 1103P 
MDE 1101G, MDE 1102G, 
MDE 1103G 
MDE1101V, MDE 1102V, 
MDE 1103V 

MDE 1101R, MDE 1102R, 
MDE 1103R 

MDE 1101 P, MDE 1102P, 
MDE 1103P 
MDE 1101G, MDE 1102G, 
MDE 1103G 
MDE1101 V, MDE 1102V, 
MDE 1103V 

VALUES UNIT 
min. max. 

0,1 1 med 

1 2 med-

2 medl;I 

0,3 1,5 med 

1,5 2,5 med 

2,5 med 

645 680 nm 

625 640 r.m 

573 590 nm 

554 570 nm 

40 grad 

2 V 

3 V 

3 V 

70 V 

60 pF 
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MDE 1 531 ... 3R1 MDE 1 531 ... 3P 
MDE 1 531 ... 3G1 MDE 1 531 ... 3V 

RECTANGULAR LIGHT EMITTING DIDDES 

GENERAL DESCRIPTIDN 

The MDE 1531 ... 3R IP, G or VI are visible sources 
Cred, amber, yellow or greenl using a planar techno
logy GaAs1 -xPx Ix= 0 ... 11 
They utilise a tinted, diffused expoxy to provide high 
contrast and a flat high intensity emitting surface; 
bordeless package design allows creation of uninter
rupted light emitting areas. 

ABSOLUTE MAXIMUM RATINGB 

PARAMETER 

DC Forward Current 

FEATURES 

• High Luminous lntensity 
• Rectangular Light Emitting surface 
• Long Life 
e IC Compatible 
• Low Current Requirements 

APPLICATIDNS 

• Flush Mounted Panel lndicators 
• Backlighting Legends 
• Bar graph Display 

VALUES 

50 IFmax 

IFpP.ak max 

Pdmax 
TA 

Peak Forward Current 11 µsec puise width, 300 ppsl 
DC Power D1ss1pation 

1 
150 

Operating Temperature 
Tstg Storage Temperature 
Tead Lead Soldering Temperature 

PACKAGE DIMENBIDNB 

.101 

Ln a,. "' .... 

o ... +7o 
-40 ... +85 

+260 

UNIT 

mA 
A 

mW 
'C 
•,c 
cc 



MDE 1 531 ... 3R1 MDE 1 531 ... 3P 
MDE 1 531 ... 3G1 MDE 1 531 ... 3V 

DPTDELECTRDNIC CHARACTERISTICB AT TA= 25°C 

PARAM ETER TEST CONDITIONS DEVICE 
VALUES 

UNIT 
min. max. 

Iv Luminous lntensity IF= 20 mA MDE 1531R 
0.1 1 med 

MDE 1531V 

MDE 1532R 
1 2 med 

MDE 1532V 

MOii 1533R 
2 med 

MDE1533V 

MDE 1531P 
0.3 1.5 med 

MDE 1531G 

MDE 1532P 
1.5 2.5 med 

MDE 1532G 

MDE 1533P 
2.5 med 

MDE 1533G 

Ap Peak Wavelength IF= 20 mA MDE1531R 
MDE 1532R 645 680 nm 
MDE 1533R 

MDE 1531P 
MDE 1532P 625 640 nm 
MDE 1533P 

MDE 1531G 
MDE 1532G 573 590 nm 
MDE 1533G 

MDE 1531V 
MDE 1532V 554 570 nm 
MDE 1533V 

111 .2 Viewing Angle IF = 20 mA 40 grad 

VF Forward Voltage IF= 20 mA MDE 1531R 
MDE 1532R 2 V 
MDE 1533R 

MDE1531P 
MDE 1532P 
MDE 1533P 
MDE 1531G 
MDE 1532G 3 V 
MDE 1533G 
MDE 1531V 
MDE 1532V 
MDE 1533V 

BVR Reverse Breakdown Voltage I IR= 100 µA 3 V 

Co Capaeitanee VF = O V, f = 1 MHz MDE 1531R 
MDE 1532R 70 pF 
MDE 1533R 
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MDE 1 531 ... 3R, MDE 1 531 ... 3P 
MDE 1 531 ... 3G, MDE 1 531 ... 3V 

DPTDELECTRDNIC CHARACTERIBTICS AT TA= 25°C 

"8 
E 

:;::: 

PARAM ETER 

Note: R - red 
V -green 
G - yellow 
P-amber 

L,'.lt.11':0LS •:~;TE~,SIT't VS. FORWARD 
(t.,RREIH 

VALUES 
TEST CONDITIONS DEVICE 

"8 
E 

min. max. 

MDE1531P 
MDE 1532P 
MDE 1533P 
MDE 1531G 
MDE 1532G 60 
MDE 1533G 
MDE 1531V 
MDE 1532V 
MDE 1533V 

LUMINOUS INTE NSITY VS FORWAI{) 
CURRENT 

3 t---t----tp--..... '-----,'llf--~ 

~ 2.,_--+--,,"1---C""""":~--r-r-+------t ~2i-----t----;,--t,,---;:~~-+-~ 
z .... 
I-

z .... 
I
z 

so 

'< 

~ 
~lt---#--#-4'----+--+----I :::, 
a 
z 
i: 
3otaa~~--.J,..._......J. __ ,.L _ _J 

O 'Q 20 30 so 
FOIMARO ClJlRENT( mA) 

FORWARD CURRENT VS FORWARD \OLTAGE 
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Iz 
~ 
~ u 
o 

I 
a: 
[2 

1 ....... __ ...... '--__ ....._ __ __.,1...., 
FOR'MRO \OLTAGE IV) 
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MDE 1 !541 ... 3R, MDE 1 541 ... 3P 
MDE 1 !541 ... 3G, MDE ~ !541 ... 3V 

TRIANGULAR LIGHT EMITTING DIDDES 

GENERAL DEBCRIPTIDN 

The MDE 1541 ... 3R IP, G or VI are visible sources 
Cred, amber, yellow or greenl using a planar techno
logy GaAs,,.Px Ix= 0 ... 11 
They utilise a tinted, diffused expoxy to provide high 
contrast and a flat high intensity emitting surface: 
bordeless package design allows creation of uninter
rupted light emitting areas. 

ABBDLUTE MAXIMUM RATINGS 

PARAM ETER 

DC Forward Current 

FEATURES 

• High lntensity 
• Rectangular Light Emitting surface 
• Long Life 
e IC Compatible 
• Low Current Requirements 

APPLICATIDNS 

• Light lndicators 

VALUES 

50 IFmax 

lfpeak max 

Pdmax 

TA 

Peak Forward Current 11 µsec puise width, 300 ppsl 
DC Power Dissipation 

1 
150 

Operating Temperatura 0. . .+70 
Tstg Storage Temperature -40 ... +85 
Tead Lead Soldering Temperature +260 

PACKAGE DIMENBIDNS 
41 
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UNIT 

mA 
A 

mW 
oe 
oe 
oe 



MOE 1 541 .. :3R, MOE 1 541 ... 3P 
MOE 1 541 ... 3G, MOE 1 541 ... 3V 

OPTOELECTRONIC CHARACTERISTICS AT TA= 25cc 

VALUES 
PARAMETER TEST CONOITIONS DEVICE UNIT 

min. max. 

Iv Luminous lntensity IF= ::>O mA MDE 1541A 
0.1 1 med 

MDE 1541V 

MDE 1542A 
1 2 med 

MDE 1542V 

MDE 1543A 
2 med 

MDE 1543V 

MDE 1541P 
0.3 1.5 med 

MDE1541G 

MDE 1542P 
1.5 2.5 med 

MDE 1542G / 

MDE 1543P 
2.5 med 

MDE 1543G 

Ap Peak Wavelength IF=20mA MDE 1541A 
MDE 1542A 645 680 nm 
MDE 1543A 

MDE 1541P 
MDE 1542P 625 640 nm 
MDE 1543P 

MDE1541G 
MDE 1542G 573 590 nm 
MDE 1543G 

MDE 1541V 
MDE 1542V 554 570 nm 
MDE 1543V 

IJ1 1-;, Viewing Angle IF = 20 mA 40 grad 

VF Forward Voltage IF= 20 mA MDE 1541A 
MDE 1542A 2 V 
MDE 1543A 

MDE 1541P 
MDE 1542P 
MDE 1543P 
MDE 1541G 
MDE 1542G 3 V 
MDE 1543G 
MOE 1541V 
MDE 1542V 
MDE 1543V 
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MDE 1 !541 ... 3R, MDE 1 1541 ... 3P 
MDE 1 !541 ... 3G, MDE 1 !541 ... 3V 

DPTOEL&CTAONIC CHAAACTEAISTICB AT TA= ■!5°C 

PARAMETER 

BVR Reverse Breakdown Voltage 

Co Capacitance 

Not.e: R - red 
V-green 
G-yellow 
P-amber 

TEST CONDITIONS DEVICE 

IR= 100 µA 

VF = O V, f = 1 MHz MDE 1541R 
MDE 1542R 
MDE 1543R 

MDE 1541P 
MDE 1542P 
MDE 1543P 
MDE 1541G 
MDE 1542G 
MDE 1543G 
MDE 1541V 
MDE 1542V 
MDE 1543V 

FORWARO CURRENT VS FOR'MRD \OLTAGE 

50,r-----,,........---,.----, 

VALUES 

min. max. 

3 

70 

60 

L!JMINOUS INTENSITY VS. FORWARD 
CURRENT 

WMINOUS INTENSITY VS F<IMUI) 
~ 

"8 
E 

~ 21----+--~~~'"+-:'r"?-,t----t V, 
z 
u.J ,_ 
!:; 
V, 11--+---,,,,,C...+--,;~--+--+---1 

i 
2: 3 o-. .......... __ ..._ ____ .._ __ 

O '.O 20 l> 40 50 
FORWARD C~RENT I mA) 

UNIT 

V 

pF 

pF 



RESISTDR LED S 

GENERAL DESCRIPTIDNS 

The res1stor LED S (5 V/ 16 mAI are visible sources 
[red. amber. yellow or greenl w1th epoxy lens 
The LED are using GaAs1_,P, (x = 0 ... 11 and resistive 
silicon chips. 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER 

VFmax DC Forward Voltage 

VRmax Reverse Voltage 

Pdrnax DC Power Dissipation 

IFmax DC Forward Current 

TA Dperating Temperature 

Tstg Storage Temperature 

Tsal Lead Soldering Temperature 

PACKAGE DIMENSIDNS 

MDE 1 601 ... 3 R, P, G, V 

FEATURES 

• TTL Compatibile 
• Integral Current L1m1ting Rezistor 
• Rugged and Reliable 

APPLICATIDNS 

• Use in TTL c1rcuits 

cathode 

g. 
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VALUES 

7 

7 

180. 

25. 

o ... +70 

-40 ... +85 

+260 

I.O a, 
a, ...... 

<D o 
-..iul 
N -

UNIT 

V 

V 

mW 

mA 

oe 
oe 
oe 



MDE 1 6D1 ... 3 R, P, G, V 

DPTDELECTRIC CHARACTERISTICS AT TA= 25°C 

PARAMETER 

IF Forward Current 

Iv Luminous lntensity 

Ap Peak Wavelength 

9112 Viewing Angle 

BVR Reverse Breakdown Voltage 

Co Capaeitanee 

Note: A - red 
V - green 
G - yellow 
P - amber 

RfLATIVE WMINOUS INTENSITY VS 

ANGULAR DISPLACEMENT 

TEST 
CONOITIDNS 

VF= 5 V 

VF= 5 V 

IF= 16 mA 

IF= 16 mA 

IR= 100 µA 

VF= O V 
f = 1 MHz 

3D8 

DEVICE 

MDE 1601 A. MDE 1601 V 
MDE 1602A, MDE 1602V 
MDE 1603A, MDE 1603V 
MDE 1601P, MDE 1601G 
MDE 1602P, MDE 1602G 
MDE 1603P, MDE 1603G 

MDE 1601P, MDE 1602P 
MDE 1603P, 
MDE 1601G, MDE 1602G 
MDE 1603G, 
MDE 1601 V, MDE 16021/ 

MDE 1603V 
MDE 1601 A, MDE 1602A 
MDE 1603A 

MDE 1601 A, MDE 1602A 
MDE 1603A, 
MDE 1601 P, MDE 1602P 
MDE 1603P, 
MDE 1601 G, MDE 1602G 
MDE 1603G 
MDE 1601 V, MDE 1602V 
MDE 1603V 

FORWARO CURRENT V'5 

30 

25 

20 

_ 15 
<( 

E 
1-

i'.5 10 
o: o: 
:::, 
u 

5 
Ei 
<( 

~ o 

FORWARD VOLTAGE 

I 
V 

J 

I , 

J 
O 2 4 
FORWARD VOLT AGE 

min. max. UNIT 

14 20 mA 

0.3 1 med 
1 2 med 
2 med 

0.3 1.5 med 
1.5 2.5 med 
2.5 med 

625 640 nm 

573 590 nm 

554 570 nm 

645 680 nm 

40 grad 

5 V 

70 pF 

60 pF 

/ 

8 



Lul-lltl'l'", :•.·:•oTY vs 
FORWARO \OLTAGE 

4 ~---r--.--~----r--::::a• 

6 8 
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MDE 'I 60'1 ... 3 R, P, G, V 

LUMINDU!:. INTEN511Y VS 
FORWARD vUL TAGE 4--..... --...---------
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MDE 21 01 ... 4R MDE 21 01 ... 4V 

0.3 INCH RED DR GREEN SEVEN 
SEGMENT DISPLAY RIGHT HAND 
DR LEFT HAND DECIMAL POINT 

GENERAL DESCRIPTIDN 

The 0.3 Inch 17.62 mm! Red or Green Seven segment 
Displays with Right Hand or Left Hand Decimal Point 
and common anode are plastic encapsulated. 
The em1ss1ve chips ILEDJ are made an GaP. These 
ch1ps are mounted an dual in line p1n-implanted. PCB s. 

PACKAGE DIMENSIDNS 

7 

4/J 

t,0,55~ 0,1 

7. 2.6 

31D 

FEATURES 

• High Luminous lntensity 
• Low Power Requirements 
• Wide V1ewing Angle 
e High Reliability and Long Life 
• Easy Mounting an PCB or Sockets 
e IC ITTLJ Compatible 

APPLICATIDNS 

To display digital 1nformation usedin electrica! equip
ments where it 1s neccessary. 

6.3!0,5 

1,2 



MDE 2101 ... 4R MDE 2101 ... 4V 

ABSOLUTE MAXIMUM RATINGB 

PARAM ETER VALUES UNIT 

IF DC Forward Current 20 mA/seg 

IFP Puise lwidth =1 msec, duty ratio = 250/ol 60 mA/seg 
Forward Current 

VR Reverse Voltage 3 V 

Pa Power Dissipation 300 mW 

TA Operating Temperature -40 ... +85 ac 
Tstg Storage Temperature -40 ... +85 ac 

DPTDELECTADNIC CHARACTERIBTICB AT TA= li!!SaC 

VALUES 
PARAM ETER TEST CONDITIONS DEVICE UNIT 

Min. Max. 

VF Forward Voltage IF= 10 mA/seg 3 V 

VR Reverse Breakdown Voltage IR= 100 µA/seg 3 V/seg 

Iv Luminous lntensity IF= 10 mA/seg MDE 2101R 
MDE 2103R 180 µcd/seg 
MDE 2101V 
MDE 2103V 

MDE 2102R 
MDE 2104R 

300 µed/seg 
MDE 2102V 
MDE 2104V 

Ap Emission Peak Wavelength IF = 10 mA/seg MDE 2101R 
MDE 2102R 645 725 
MDE 2103R 

nm 

MDE 2104R 

MDE 2101V 
MDE 2102V 

554 570 MDE 2103V 
nm 

MDE 2104V 

.:1A Line Half Width IF= 10 mA/seg 100 nm 

Co Capacitance VF = O V, f = 1 MHz 200 pF 

t Response Time 500 nsec 
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CDNNECTIDN DIAGRAM 
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MCE 21 01 ... 4R MCE 21 01 ... 4V 

ADDRESS PIN. 
I',(). 

a CATHODE 8. 

f CATHODE 9. 

COMMON Al'ODE 10. 

I',() PIN 11. 

l'O PIN 12. 

NO PIN 13. 

e CATHODE 14. 
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MDE 2101 ... 4R MCE 2101 ... 4V 

REL;. TIV!: L:.:''I' :~JS lNF"ISIT ( LUMINO US 11-:TEN SITY VS 

'. O WAVELENGTH CASE TEMf->ERATURE 
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MDE a-. ....... 4R MDE a-. ....... 4V 

0.3 INCH RED OR GREEN SEVEN 
SEGMENT DISPLAY RIGHT HAND OR LEFT 
HAND DECIMAL POINT 

GENERAL DEBCRIPTIDN 

The 0.3 Inch 17.62 mml Red or Green Seven segment 
Displc1ys with Right Hand or Left Hand Decimal Point 
and common cathode are plastic encapsulated. 
The emissive chips ILEDI are made on GaP. Thesg 
chips are mounted on dual in line pin-implanted.PCB s. 

FEATURES 

• High Luminous lntensity 
• Low Power Requirements 
• Wide Viewing Angle 
e High Reliability and Long Life 
• Easy Mounting on PCB or Sockets 
e IC CTTLI Compatible 

APPLICATIDNB 

To display digital information used in electrica! equip
ments where it is neccessary. 

PACKAGE DIMENBIDNB 

7 

6.3!0,5 

1.2 

~0,55~0,1 

7.26 
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MDE 2111, .. 4R MDE 2111 ... 4V 

ABSOLUTE MAXIMUM RATINGS 

PARAM ETER VALUES UNIT 

IF DC Forward Current 20 mA/seg 

IFP Puise lwidth = 1 msec, duty ratio = 250/ol 60 mA/seg 
Forward Current 

VR Reverse Voltage 3 V 

Po Power Dissipation 300 mW 

TA Dperating Temperature -40 ... +85 ac 

Tstg Storage Temperature -40. .. +85 cc 

DPTDELECTAIC CHARACTERISTICB AT TA= 25°C 

PARAM ETER TEST CONDITIDNS DEVICE 
VALUES 

UNIT 
Min. Max. 

VF Forward Voltage IF = 10 mA/seg 3 V 

VR Reverse Breakdown IR= 100 µA/seg 3 V/seg 
Voltage 

Iv Luminous lntensity IF=10 mA/seg MDE2111R 
MDE 2113V 

180 µcd/seg MDE2111V 
MDE 211'JV 

MDE 2112R 
MDE 2114V ,300 µcd/seg MDE 2112V 
MDE 2114V 

Ap Emission Peak IF = 1 O mA/seg MDE 2111R 
Wavelength MDE 2112R 

645 725 MDE 2113R nm 

MDE 2114R 

MDE 2111V 
MDE 2112V 

554 
MDE 2113V 

570 nm 

MDE 2114V 

.1A. Line Half Width IF = 10 mA/seg 100 nm 

Co Capacitance VF= DV 200 pF 
f = 1 MHz 

t Response Time 500 nsec 
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CDNNECTIDN DIAGRAM 
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MDE 2111 ••• 4R MDE 2111 ... 4V 
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RELATIVE LUMINOUS. 
VS WAVELENGTH 
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MDE 220'1 ... 4R MDE 22D'1 ... 4V 

0.3 INCH RED OR GREEN OVERFLOW 
INDICATOR RIGHT HAND OR LEFT HAND 
DECIMAL POINT 

GENERAL DESCRIPTIDN 

The 0.3 Inch 17.62 mml Red or Green Overflow lnd1-
cators with Right Hand Decimal Point and common 
anode are plastic encapsulated. 
The em1ssive chips CLEDJ are made on GaP sub
strate. These ghips are mounted on dual in line 
p1nimplanted PCBs. 

PACKAGE DIMENSIONS 

1.6 2. 

ID 

318 

FEATURES 

• High Luminous lntensity 
• Low Power Requirements 
• Wide Viewing Angle 
• H19h Reliability and Long Life 
• Easy Mounting on PCB or Sockets 
• IC ITTLJ Compatible 

APPLICATIONS 

To display d191tal informat1on usal in electncal equip
ments where it is neccessary. 
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MDE aaa1 ... 4R MDE aaa1 ... 4V 

ABSOLUTE MAXIMUM RATINGB 

PARAMETER VALUES UNIT 

IF DC Forward Current 20 mA/seg 

IFP Puise lwidth = 1 msec, duty ratio ~ 250/ol 60 mA/seg 
Forward Current 

VA Reverse Voltage 3 V 

Po Power Dissipation 200 mW 

TA Q>erating Temperature -40 ... +85 oe 
T5 tg Storage Temperature -40 ... +85 oe 

0PT0ELECTRIC CHARACTERIBTICB AT TA= li!l5°C 

PARAM ETER TEST CONDITIONS DEVICE 
VALUES 

UNIT 
Min. Max. 

VF Forward Voltage IF= 10 mA/seg 3 V 

VA Reverse Breakdown IR= 100 µA/seg 3 V/seg 
Voltage 

Iv Luminous lntensity IF =10 mA/seg MDE 2201R 
MDE 2203V 180 µcd/seg MOE 2201V 
MDE 2203V 

MDE 2202R 
MDE 2204V 300 µc:d/seg 
MDE 2202V 
MDE 2204V 

Ap Emission Peak IF= 10 mA/seg MDE 2201R 
Wavelength MDE 2202R 645 725 nm MDE 2203R 

MDE 2204R 

MDE 2201V 
MDE 2202V 554 570 nm MDE 2203V 
MDE 2204V 

A>. Line Half Width IF= 10mA/seg 100 nm 

Co Capacitance VF= DV 200 pF 
f = 1 MHz 

t Response Time 500 nsec 
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MDE 2201 ... 4R MDE 2201 ... 4V 

ADDRESS PIN. 
NO. 

f,g ANODE 8. 

NO PIN 9. 

NO PIN 10. 
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MDE 2201 ... 4R MDE 2201 ... 4V 

RELATIVE LUMlt()US. INTENSITY 
VS WAVELENGTH 

LUMINOUS INTEN SITY VS. 
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m OOt1CKsGOG~esh,oocKsGli MDE 2211 ... 4A MDE 2211 ... 4V 

0.3 INCH RED DR GREEN DVERFLDW 
INDICATOR RIGHT HAND DR LEFT HAND 
DECIMAL POINT 

GENERAL DESCRIPTIDN 

The 0.3 Inch 17.62 mml Red or Green Overflow lnd1-
cators with Right Hand Decimal Point and common 
cathode are plastic encapsulated. 
The em1ssive ch1ps ILEDJ are made on GaP sub
strate. These ch1ps are mounted on dual in line pin-
1mplanted PCB s. 

PACKAGE DIMENSIDNS 

1.6 2. 

7.62 

4 

322 

FEATURES 

• H1gh Luminous lntensity 
• Low Power Requirements 
• Wide Viewing Angle 
• High Reliability and Long L1fe 
• Easy Mounting on PCB or Sockets 
• IC ITTLJ Compatible 

APPLICATIDNS 

To display digital informat1on used 1n electr1cal 
equ1pments where it is neccessary. 

~ 
. n 01 

g~ 

6.3„05 

1.2 

-3 
11"1 
N 

~ ell Oe 
o o 
Dp2 '1>, 



MDE 2211 ... 4R MDE liii!liii!11 ... 4V 

ABSOLUTE MAXIMUM RATINGS 

PARAMETER VALUES UNIT 

IF DC Forward Current 20 mA/seg 

IFP Puise lwidth = 1 msec, duty ratio = 250/ol 
Forward Current ' 

60 mA/seg 

VR Reverse Voltage 3 V 

Po Power Dissipation 200 mW 

TA Operating Temperature -40 ... +85 oe 
Tstg Storage Temperature -40. .. +85 oe 

DPTDELECTRIC CHARACTERIBTICS AT TA= 25°C 

PARAM ETER TEST CONDITIONS DEVICE 
VALUES 

UNIT 
Min. Max. 

VF Forward Voltage IF = 10 mA/seg 3 V 

VR Reverse 8reakdown 
Voltage 

IR= 100 µA/seg 3 V/seg 

Iv Luminous lntensity IF =10 mA/seg MDE 2211R 
MDE 2213V 

180 µcd/seg 
MDE 2211V 
MDE 2213V 

MDE 2212R 
MDE 2214V 

300 µcd/seg 
MDE 2212V 
MDE 2214V 

Âp Emission Peak IF= 10 mA/seg MDE 2211R 
Wavelength MDE 2212R 

645 725 
MDE 2213R 

nm 

MDE 2214R 

MDE 2211V 
MDE 2212V 

554 
MDE 2213V 

570 nm 

MDE 2214V 

.ll Line Half Width IF= 10 mA/seg 100 nm 

Co Capac,tance VF= DV 200 pF 
f = 1 MHz 

t Response Time 500 nsec 
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MDE 2211 ... 4R MDE 2211 ... 4V 

RELATIVE LUMl~us· INTENSITY 
VS. WAVELENGTH 
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MDE 2573 ... 4R MDE 2573 ... 4V 

0.3. INCH 4 DIGIT& RED DR GREEN LED 
NUMERIC DISPLAY 
GENERAL DEBCRIPTIDN 

The MDE 2573 ... 4R and MDE 2573 . .AV are corn
man anode seven segment GaP numeric displays. 
The large 7.62 10.3 inch) high characters size gene
rate a bright, continously uniform seven segment 
display. They are made on printed circuit boards and 
plastic encapsulated. 

ABBDLUTE MAXIMUM RATINCIB 

PARAMETER 

IF DC Forward Current 

IFP Puise lwidth =1 msec, duty ratio = 250/ol 
Forward Current 

VR Reverse Voltage 

Po Power Dissipation 

TA Operating Temperature 

Tstg Storage Temperature 

PACKACIE DIMENBIDNB 

[. 38:!0.1 

318 

FEATURES 

• High L.uminous lntensity 
• Wide Viewing Angle 
• Uniform Alignement 
e IC ITTLI Compatible 
• Multiplexed adressable 

APPLICATIDNB 

To display digital information used in electrica! 
equipments where it is neccessary. 
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MDE 2573 ... 4R MDE 2573 ... 4V 

DPTDELECTADNIC CHAAACTERISTICS AT TA= 25cc 

VALUES 
PARAMETER TEST CONDITIONS DEVICE UNIT 

Min. Max. 

VF Forward Voltage IF = 10 mA/seg 1.9 3 V 

VR Reverse Breakdown Voltage IR= 100 µA/seg 3 V/seg 

Iv Luminous lntensity IF = 10 mA/seg MOE 2573R 180 µcd/seg 
MOE 2574V 

MOE 2574R 300 µcd/seg 
MOE 2574V 

Âp Emission Peak Wavelength IF = 10 mA/seg MOE 2573R 
MOE 2574R 

645 725 nm 

MOE 2573V 554 
MOE 2574V 

570 nm 

.i>. Line Half Width IF = 10 mA/seg 100 nm 

Co Capacitance VF 0= DV, f = 1 MHz 200 pF 

t Response Time 500 nsec 

INTERNAL CIRCUIT DIAGAAM 

1112 

PIN FUNCTION PIN FUNCTION 

1 e Cathode 8 O, Common anode 
2 p Cathode 9 0 2 Common anode 
3 C Cathode 10 Lower point C 
4 b Cathode 11 Point commonanode 
5 a Cathode 12 Uppon point C 
6 g Cathode 13 0 3 Common anode 
7 f Cathode 14 0 4 Common anode 
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MDE 2583 ... 4A MDE 2!583 ... 4V 

D.3. INCH 4 DIGIT& RED DR GREEN LED 
NUMERIC DISPLAY 
GENERAL DEBCRIPTIDN 

The MDE 2583. .. 4R and MDE 2583 .. .4V are corn
man cathode seven segment GaP numeric displays. 
The large 7.62 10.3 inch] high characters size gene
rate a bright, continously uniform seven segment 
display. They are made on printed circuit boards and 
plastic encapsulated. 

ABBDLUTE MAXIMUM RATINGB 

PARAM ETER 

IF DC Forward Current 

IFP Puise lwidth =1 msec, duty ratio = 250/ol 
Forward Current 

VR Reverse Voltage 

Po Power Dissipation 

TA Operating Temperature 

Tstg Storage Temperature 

PACKAGE DIMENBIDNB 

45!01 

[ 38!0_1 

311!1 

FEATURES 

• High Luminous lntensity 
• Wide Viewing Angle 
• Uniform Alignement 
• IC ITTLJ Compatible 
• Multiplexed adressable 

APPLICATIDNB 

To display digital information used in electrica! 
equipments where it is neccessary. 

VALUES 

20 

60 

3 

300 

-40 ... +85 

-40 ... +85 

~ .. .. -N 

UNIT 

mA/seg 

mA/seg 

V 

mW 

oe 
oe 



MDE 2583 ... 4R MDE 21583 ... 4V 

DPTDELECTRIC CHARACTERIBTICB AT TA= 25°C 

PARAM ETER TEST CONDITIONS DEVICE 
VALUES 

UNIT 
Min. Max. 

VF Forward Voltage IF = 10 mA/seg 1.9 3 V 

VR Reverse Breakdown IR= 100 µA/seg 3 V/seg 
Voltage 

Iv Luminous lntensity IF = 10 mA/seg MDE 2583R 
180 µcd/seg 

MDE 2583V 

MDE 2584R 
300 µcd/seg 

MDE 2584V 

Ap Emission Peak IF= 10 mA/seg MDE 2583R 
645 725 nm 

Wavelength MDE 2584R 

MDE 2583V 554 
MDE 2584V 

570 nm 

.1>. Line Half Width IF= 10 mA/seg 100 nm 

Co Capacitance VF= DV 200 pF 

f = 1 MHz 

t Response Time 500 nsec 

INTERNAL CIRCUIT DIAGRAM 

'012 

PIN FUNCTION PIN FUNCTIDN 

1 e Anode 8 0 1 Common cathode 
2 d Anode 9 0 2 Common cathode 
3 c Anode 10 Lower point A 
4 b Anode 11 Point commoncathode 
5 a Anode 12 Uppon point A 
6 g Anode 13 0 3 Common cathode 
7 f Anode 14 0 4 Common cathode 
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MDE 2911 ... 2R, MDE 2911 ... 2P 
MDE 2911 ... 2G, MDE 2911 ... 2V 

LIGHT INDICATOR WITH DISCRET 
LED S [BAR GRAPH DISPLAVJ 

GENERAL DESCRIPTIDN 

The MDE 2911 ... 2R [P, G or Vl are light 1nd1cators 
w1th GaAs 1 .P. [x = 0 ... 1 l LED s. Discret LEDs are 
made by planar process and epoxv encapsulated. 
The 1 O rectangular LED s are finaly encapsulated 111 

a plastic suport. 

PACKAGE DIMENSIDNS 

CDNNECTIDN DIAGRAM 

1 a 
PIN ADRESS PIN ADRESS 
00 00 

11 a 
2 a 1 Allode a 11 Cathode a 

12 a 
3 a 2 Aoode b 12 Cathode b 

13 a 
4 a 

14 a 
5 a 

15 a 
6 a 

3 Ariode c 13 Cathode c 

4 Anode d 14 Cathode d 

5 Anode e 15 Calhode e 
16 a 
7 a 6 Aoode f 16 ulhode f 

17 a 
8 a 7 Aoode g r, Cathode g 

11 a 
9 a 

8 Anode h 18 Cathode h 
19 a .. a 

9 Aoode i 19 Calhode i 

20 a 
10 Arode j 20 Calhode j 

330 

FEATURES 

• High Luminous lntensity 
• Low Power Requirements 
e High Reliability and Long L1fe 
• Light Emitting Uniform1ty 

APPLICATIDNS 

• lllum1nated Legends 
• lndicators 
• Levei Meters 
• Audio Devices 

SCHEMATIC DIAGRAM 

6 

7 

8 

9 

10 



ABSDLUTE MAXIMUM AATINGS 

PARAM ETER 

IFmax DC Forward Current 

IFpeak max Peak Forward Current per LED 11 µSec. puise width, 
300 ppsl 

Pd max DC Power Dissipation per LED 

TA Operating Temperature 

T stg Storage Temperature 

T ~ad Lead Soldering Temperature 

MDE 2911 ... 2R1 MDE 2911 ... 2P 
MDE 2911 ... 2G, MDE 2911 ... ev 

VALUES 

50 

150 

o ... +70 

-40. .. +85 

+260 

UNIT 

mA 

A 

mW 

DPTDELECTADNIC CHAAACTEAISTICS AT TA= lii!!5°C 

PARAM ETER TEST CONDITIONS DEVICE 
VALUES 

UNIT 
Min. Max. 

Iv Luminous lntensity IF= 20 mA MDE 2911A 
MDE 2911P 0.1 1 med 
MDE 2911G 
MDE 2911V 

MDE 2912A 
MDE 2912P 

1 med 
MDE 2912G 
MDE 2912V 

.\p Peak Wavelength IF= 20 mA MDE 2911A 645 680 nm . 
MDE 2912A 

MDE 2911P 
625 640 MDE 2912P 

nm 

MDE 2911G 
573 590 MDE 2912G nm 

MDE 2911V 
554 570 MDE 2912V 

nm 

VF Forward Voltage/LED IF= 20 mA MDE 2911A 
2 V 

MDE 2912A 

MDE 2911P 
MDE 2912P 
MDE 2911G 

3 V MDE 2912G 
MDE 2911V 
MDE 2912V 

8VR Reverse Breakdown IR= 100 µA 3 V 
Voltage/LED 

Co Capacitance/LED VF = O V, f = 1 MHz MDE 2911A 
70 pF 

MDE 2912A 

MDE 2911P 
MDE 2912P 
MDE 2911G 

60 pF 
MDE 2912G 
MDE 2911V 
MDE 2912V 
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CRDBB REFERENCE GUIDE 

TYPE NATIONAL MICRO- RCA SGS-ATES MOTOROLA FAIRCHILD USSR CZECH GDR POLAND HUNGARY ELECTRONICA SEMICOND 

CMDB 400D BERIEB 

MMC 4001 CD4001 CD4001 HCF4001 MC14001 F4001 K561LE5 MHB4001 V4001 4001BPC 
MMC4002 CD4002 CD4002 HCF4002 MC14002 F4002 K561LE6 MHB4002 - -
MMC 4011 CD4011 CD4011 HCF4011 MC14011 F4011 K561LA7 MHB4011 V4011 4011BPC 
MMC 4012 CD4012 CD4012 HCF4012 MC14012 F4012 K561LA8 MHB4012 V4012 4012BPC 
MMC 4013 CD4013 CD4013 HCF4013 MC14013 F4013 K561TM2 MHB4013 V4013 4013BPC 
MMC 4015 CD4015 CD4015 HCF4015 MC14015 F4015 K561IR2 MHB4015 V4015 -
MMC 4017 CD4017 CD4017 HCF4017 MC14017 F4017 K561IE8 - V4017 4017BPC 
MMC 4018 CD4018 CD4018 HCF4018 MC14018 F4018 - - -
MMC 4019 CD4019 CD4019 HCF4019 MC14019 F4019 K561LS2 - V4019 
MMC 4020 CD4020 CD4020 HCF4020 MC14020 F4020 K561IE16 MHB4020 - 4020BPC 
MMC 4023 CD4023 CD4023 HCF4023 MC14023 F4023 K561LA9 - V4023 4023BPC 
MMC4024 CD4024 CD4024 HCF4024 MC14024 F4024 K176IE1 MHB4024 
MMC 4025 CD4025 CD4025 HCF4025 MC14025 F4025 K561LE10 -
MMC4027 CD4027 CD4027 HCF4027 MC14027 F4027 K561TV1 - V4027 4027BPC 

li 
MMC 4028 CD4028 CD4028 HCF4028 MC14028 F4028 K561I01 - V4028 4028BPC 
MMC 4029 CD4029 CD4029 HCF4029 MC14029 F4029 - MHB4029 V4029 4029BPC 
MMC4030 CD4030 CD4030 HCF4030 MC14507 F4030 K561LP2 MHB4030 V4030 4030BPC 
MMC 4031 CD4031 CD403'.1 HCF4031 - F4031 K176IR4 - -MMC 4035 CD4035 CD4035 HCF4035 MC14035 F4035 K561IR9 - V4035 
MMC 4041 CD4041 CD4041 HCF4041 MC14041 F4041 - - -MMC4042 CD4042 CD4042 HCF4042 MC14042 F4042 K561TM3 - V4042 4042BPC 
MMC4043 CD4043 CD4043 HCF4043 MC14043 F4043 K561LTR2 - - -MMC4044 CD4044 CD4044 HCF4044 MC14044 F4044 - -· V4044 4044BPC 
MMC4047 CD4047 CD4047 HCF4047 - F4047 
MMC4049 CD4049 CD4049 HCF4049 MC14049 F4049 K561LN2 - - 4049UBPC 
MMC4050 CD4050 CD4050 HCF4050 MC14050 F4050 K561PU4 MHB4050 V4050 4050BPC 
MMC 4051 CD4051 CD4051 HCF4051 MC14051 F4051 K561KP2 MHB4051 
MMC 4052 CD4052 CD4052 HCF4052 MC14052 F4052 K561KPI MHB4052 
MMC 4053 CD4053 CD4053 HCF4053 MC14053 F4053 - MHB4053 
MMC 4054 CD4054 CD4054 HCF4054 MC14054 F4054 - -MMC4060 CD4060 CD4060 HCF4060 MC14060 F4060 - - - 4060BPC 
MMC 4066 CD4066 CD4066 HCF4066 MC14066 F4066 K561KT3 MHB4066 - 4066BPC 
MMC4067 CD4067 HCF4067 F4067 - - - -MMC4069 CD4069 CD4069 HCF4069 MC14069 F4069 - - - 4069UBPC 
MMC 4071 CD4071 CD4071 HCF4071 MC14071 F4071 - - 4071BPC 
MMC 4072 CD4072 CD4072 HCF4072 MC14072 F4072 - - -MMC4073 CD4073 C04073 HCF4073 MC14073 F4073 - - 4073BPC 
MMC 4081 CD4081 CD4081 HCF4081 MC14081 F4081 MHB4081 - 40818PC 
MMC 4093 CD4093 CD4093 HCF4093 MC14093 F4093 - V4093 4093BPC 
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EAAATUM 

Page 2B5: 
To the table DECODER INPUT DATA read INPUT DATA not OUTPUT DATA 

Page 306: 
Tt,p character1st1cs of MOE 1541 3 R P G. V o:,;:unP Io MOE 1101 '.lA P G 

AII cannect:lan dleg.-eme e.-e 1:ap vlew. 
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