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1 OER ‘l"m‘:k')"‘l‘t{“ MMC 4095 MMC 406
GATED J-K MASTER-SLAVE FLIP-FLOPS
GENERAL DESCRIPTION FEATURES

The MMC 4085/4096 Gntermediate or extended @ 18 MHz toggle rate {typ) Bt Vpg ~ Vggs = 10V
tempersture range]l are monolithic integrated cir- ® Gated inputs.
cuits, availeble in 14-lead dual in-line plastic or cera-

mic package.

The MMC 4085 and MMC 4096 are J-K Master-

Siave Flip-Flops festuring separate AND gating of

multiple J and K inputs. The gated J-K inputs control

tansfer of information into the master section du-

ring clocked operation. Information on the J-K inputs

is transferred to the G and 8 oul[']uuts on the positive

edge of the clock pulse. SET and RESET inputs (ac-

tive high) are provided for asynchronous operation.

ABSOLUTE MAXIMUM RATINGS

e Supply voitage: ( and H types -05t0 20 Y
oo E and F types -0.5to 18 v
V, Input voitage _ -05t0 Vppt05 v
| DC input current (any one inputl +10 mA
Fsm Total power dissipation (per packagel 200 mw
Dissipation per cutput transistor
for T, = full package-temperature range 100 mw
Ta Operating :
temperatureg : G and H types -55to 125 °C
E and F types . -40 te B85 °C
Tt Storage temperature -65 o 150 °C
* Al voitage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS _
Vop* Supply voltage: G and H types Jto 18 Vv
E and.F types 3 o 19 \
V, input voltage . Oto Voo Vv
Ta Operating
temperature : G and H types -55to 128 *C
E and F types -40 to 85 °C
CONNECTION DIAGRAM
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MMC 4098 MMC 4086

LOGIC DIAGRAM
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TRUTH TABLES

SYNCHRONOUS OPERATION
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Inputs before positive
clock transition

Outputs after positive
clack transition

ASYNCHRONOUS OPERATION
(J and K — DON'T CARE}

J* K* 8] Q -
D 0 No change 5 R ~ Q
0 1 ] G | No change
i v 0 1 cl 110 1
L 1 Toggles 1o 1 o0
. 1 1 0O 0
* For MMC 4095 For MMC 4096 O0=Vee 1=V
J=J1-J2+43 J=Jd102-J3 S5 oo
K =K1-K2°K3 K = K1 K2+K3
STATIC ELECTRICALCHARACTERISTICS
{aver recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER V| VO l IDI VDD TtDW 25C Tr-IIGH UNIT
, V) V) WAl | O e Tax, | min. | typ | max, | min. | max.
I Quiescent G.H}0/5 5 ( 0.02 1 30
current types|0/10 10 2 0.02 2 60
0/15 15 4 po2| 4 120
0s/20 20 20 004 | 20 600 A
E.F |0/ 5 5 4 002 4 30
types (0710 10 8 0.0e 8 60
0/15 ; 15 16 0.02| 16 120
Vo Output high 0/ 5 <1 5 14.95 4.95 4.95
voltage 0/10 <1110 |9895 9.95 9.95 Vv
0/15 <1 15 114.895 14.95 14.85
Voo Output low 5 /0 <1 5 005 0.05 0.05
voltage 10/0 <1 1| 10 0.05 0.05 005] Vv
15/0 <11 15 0.05 0.05 0.08
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MMC 4095 MMC 4098

TEST CONDITIONS VALUES
PARAMETER Vi _Vd ol | Voo T ow 25°C THIGH UNIT
v (V) WAl | V) | min. [ max. | min, | typ | max. | min. | max
Vyy  Input high 05745 | <1 5 |85 35 a5
voltage 1/9 <1110 | 7 7 7 v
1.5/135] <1 15 111 11 11
Vi Input low 45/05 | <1 2 15 1.5 15
voltage 9/1 <11 10 3 3 3 Vv
13.5/1.5) <1 15 4 4 4
lom Qutput CHIO/S 25 5 -2 -1.6 -32 —1.15
drive types [0/ 5 46 5 084 -0.51(—1 —0.36
current G/10 85 10 |-1.8- -1.3 |-26 -0.8
0/15| 135 15 |-4.2 ~34 |-6.8 ~-2.4
EF|0/5| 25 § [-1.53]  |-136]-32 -1 mA
types |0/ 5 46 5 |-052 —0.44—1 ~(.36
0/10 95 10 |~1.3 -11 |-26 0.8
0715 135 15 |-386 -3.0 —-868 —2.4
laL Dutput GHI{O/D 04 5 1064 051 1 0.36
sink types |0/10 05 10 { 16 1.3 | 26 a8
current /15 1.5 15 | 42 34 |1 68 2.4 A
m
E.Fi0/5 04 5 1052 0441 1 0386
types [0/10 0.5 10 113 11 | 26 08
0/15 1.8 19 | 36 30 | 88 24
fips B Input G Hlg/g 18 +01 +105] +0.1 +1
leakage types Any A
current ; u
E.F lg/1g| P 15 +0.3 +10°% +0.3 +1
types _
ol Input
capacitance Any input S 7.5 pF

" Tiow = —85°C for G, H devices; ~40°C for E. F devices.

* Trom = +125°C for G, H devices: +B5°C for £, F devices.
The Noise Margin for both 1" and "0" leve! is:
1 V min, with VDD = Gy
2 V min. with Vg = 10 V

2.5 Vmin. with Vpp = 15 V

DYNAMIC ELECTRICAL CHARACTERISTICS

Ta = 25°C. 0~ 50 pF, B = 200 kohm, typical temperature coefficient for all Vg = 03%/ C all input rise
and fall times = 20 ns).
PARAMETER TEST CONDITIONS VALUES UNIT
Vop V) min, typ. max.
e, Propagation delay time 5 250 500
Lo 10 100 200 ns
15 75 150
Lo Propagation delay time 5] 150 300
L (Bet or reget) 10 75 150 ns
15 50 100
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MMC 4095 MMC 4096

TEST CONDITIONS VALUES UNIT
PARAMETER Vop V) min. CYP. max.
tne  Transition time 5 100 200
‘nH 10 50 100 ns
15 a0 80
fo ~ Maximum clock input 5 3.5 7
frequency 10 8 16 MHz
15 12 24
tw Clock pulse width 5 140 70 prs
10 60 30
15 40 20
tw U Clock input rise or fall time 5 15
1 D 5 us
15 5
tw Set or reset pulse width B 200 100
10 100 50 ns
15 30 25
terup DaL2 SELUP time 5 400 200
10 160 80 ns
15 100 50
TYRPICAL APPLICATIONS
T-type flip-flop D-type flip-flep
o0
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O MM
cLock | Qo CLOCKO~
K
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Synchronous binary divide-by-ten counter
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MMC 4095 MMC 4098

WAVEFQORME
Propagation delay, transition and setup-time
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Clock pulse rise and fall time
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