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MMC aOR7

DUAL J- K MASTER SLAVE FLIP-FLOP

GENERAL DESCRIPTION

The MMC 4027 1s a monolitmc integrated crcust,
avalable in 1B8-lead dusl in-line plastic or ceramic

package.

The MMC 4027 1s a single monolithic chip integra-
ted oircuit containing two dentical complementary-
simmetry J-K master-siave fip-flops Each fhp-flop
has provisions for wmdividual J, K, _Set, Aeset and
Clock input signals, Bulfered Q an”  swgnals are pro-
vided as outputs. This mput-output rrangement
provides for compatile operation with the MWC
4013 dual O-type flip-flop.

The MMC 4027 s useful in performing control, re-
gister, and toggle functions. Logic levels present at
the J and K inputs along with internat self-steerng
contral the state of each Hhip-fiop, changes in the Hip-
flop state are synchronous with the positive-going
transition of the clock pulse. Set and reset functions
are independent of the clock and are ntiated when a
high level signai 15 present, at either the Set or Reset
mnput,

FEATURES

® Set-Reset capabiity

® Static tip-flop operation-retans state indefinitely
with clock ievel either fugh™ or Jjow”

® Meawm spead pperation-18 MMz (typ) clock tog-
gle rate at 10V ‘

® 100% tested for quescent current

APPLICATIONS

® Regsters counters, control circuits

ABSOLUTE MAXIMUM RATINGS

Vit Supply voltage. G and H types 08 1t0 20 vV
E and F types 05w 18 v
V, Input voltage 0510 Vipt0.5 Y
| OC input current {any one input) 110 mA
FJJN.,L Total power dissipation {per package) 200 mw
Oissipation per cutput transistor _
rar Ta - Rl package-temperature range 100 mw
Ta Operating
' temperature G and H types 551t 125 (2
E and F Lypes A0 o 85 C
Ty Sturage temperature -B5 o 150 C
* Al vultage values are referred Lo V. pin voitage
RECOMMENDED OPERATING CONDITIONS
Viy* Supply voltage: G and H types Jto 18 v
E and F tyoes 3to 15 vV
V, Imput voitage U to Vo Vv
Ta Uperatmg
temperature G and M types -55tp 125 C
-40to 85 C

E and F tynes
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MMC apay
FUNCTIONAL DIAGRAM o
SET 1 &ﬂl"
9
JYR. .__.!Lm
Ky —1 FF1
cLoCK 1 —B
1 e — |
RESET 1 —42-1
)2 L2
K2 2 FF2
LK 2 -3 i@
atssrz—-————‘L\,ss 8
TAUTH TABLE
PHESENT STATE NEXT STATE
nPTs . outeur| ol OUTPUTS
Jiklslal @ ala
11x|olo 0 " |10
x|ololo 1 —__ [11]0 ¢
olxlolo] o -/ lol1
xft1iolo 1 - {0
X[X]0}0 X TN - NO CHANGE
XIX|1i0 X X 110
xix|ol|1 X X 0l1
X[x]1]1 X X 111
® Level change
x Don't care
LOGIC DIAGRAM
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MMC 40R7
" 8TATIC ELECTRICAL CHARACTERISTICS
[over recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER [\\/l.] Vo [Vial{Voo| Tty 25°C Thgn | UNIT
V) WA | ™ oin Tmex. | min. typ | max: | min, | max.
I Guiescent G, H|D/5 5 1 oo2| 1 30
current types|0/10[ 10 2 ao2| 2 60
' 0715 15 4 002] 4 120
0/20 20 20 D4 20 600 A
E.F |0/ 5 5 4 002) 4 30
types (0/10 10 8 ap2| 8 B0
0/15 15 16 002 16 120
Vou  Output high 0/ 5 < 1 5 1495 495 495
voltage 0/10 <11 10 1995 995 9.95 v
0715 <11 15 11495 14.95 14.95
Voo  Output low 5 /0 <1 5 0.05 0.05 0.05
voltage 10/0 <1 ] 10 0.05 0.05 00s| Vv
15/0 <11 15 0.05 005 005
Vi Input high 057451 <1 5| 35 35 35
voitage 1/9 <1110 | 7 7 7 \"
15/135| <1 15 M 11 1
Vi Input. low 45705 <1 5 1.5 1.5 1.5
voitage 9/1 <1 | 10 3 43 3 v
135715 <1 | 15 4 4 4
foH Output G.H{0/5 25 5 -2 -1.6 |-32 =-1.15
drive types |0/ 5 4.6 5 |~064 —0.51]-1 —0.36
current 0/10 95 10 |16 ~1.3 |-2.8 -0.9
0/15) 135 15 |~4.2 -34 [-6.8 -2.4 A
m
E.F |0/ 5 25 5 -1.53 —1.36]-3.2 -1.1
types{0/ 5 46 5 052 —-0.44|-1 ~-0.36
0/10 95 10 -1.3 —1.1 |-26 -09
0/15] 135 15 |-36 -3.0 |-68 -2.4
low Output GH|0/5 04 5 1064 0511 1 036
sink types|0/10| 05 i0 | 16 13 | 26 09
current 0/15 1.5 15 | 42 34 | 68 24 A
m
E.F {0/ 5 04 5 | 052 0.44] 1 Q.36
types|0/10 05 10113 11 | 26 09
0/15 1.5 15 | 36 30 | 68 24
e by Input [&H101e 18 +0.1 +105] +01 +1
leakage types Any
current EF input uA
10715 15 +0.3 +10 5 +0.3 11
types|
of Input.
capaciance Any input 5 75 pF

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

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

The Noise Margin for both *1” and "0" level Is:
1V min withVpg= 5 Vi

2 V min. with Vpp = 10V
2.5 V min. with Vop = 15V
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MMC qo2>

DYNAMIC ELECTRICAL CHARACTERISTICS

(T, = 25°C, C = 50 pF, R, = 200 k{3, typical temperature coefficient tor all Vgg values is 0.3%/°C. all hput rise
and fall times = 20 ns) '

TEST VALUES
PARAMETER CONDITIONS _ _ ONIT
VDD[V} Min. Typ Max.
to  Propagstion delay time Clock toQor{ 5 : 150 | 300
EPHL outputs 10 65 130 ns
15 451180
tp  Propagation delay time Set to Qor 5 150 ] 300
Heset to Q 10 55 ] 130
15 451 80
tow  Propagation delay time Set to (3 or 5 200 | 400 | ns
Heset to G 10 1 BS | 170
15 60 | 120
tyu,  Transition time 5 100 | 200
trLk 10 501100 | ns
15 40| 80
tw  Pulse width Clock 5 140 | 70
10 60| 30
15 401 20
tw Puise width Set or Reset 5 180 | S0 ns
10 B0 | 40
15 50| 25
L Clock input rise or fall time 5 15
ts 10 4 | ns
15 1
Loatup  DBLUP Lime Data 5 2001100
10 75| 3% ns
15 50 25
finax Maximum clock input Toggle mode 5 a5 7
frequencyt 10 B 16 MH2
15 12] 24

whputt, ty = Drs
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