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MMC 4035

4-STAGE PARALLEL IN/PARALLEL OUT SHIFT

REGISTER
GENERAL DESCRIPTION

The MMC 4035 (G and H types) and MMC 4035 (E
and F types] are monolithic integrated circuit, avaia-
ple in 16-lead dual in-line plastic or ceramic package

MMC 4035 integrated « circuit s a four-
stage clocked signal serial register with provision for
synchronous PARALLEL inputs to eagh stage and
SERIAL inputs to the first stage via JK logic. Regis-
ter stages 2. 3, and 4 are coupled in a semal D flip-
flop configuration .when the register s n the seral
mode (PARALLEL/SERIAL control low). Parallel entry
into each register stage is permitted when the PA-
RALLEL/SERIAL control is high. In the parallel or se-
nal mode information 1s transfered on positive clock
transition. When the TRUE/COMPLEMENT control
s high, the true contents of the register are avalable
at the output terminals. When the TRUE/COMEPLE-
MENT control 15 low, the outputs are the comple-
ments of the data in the register. The TRUE /COM-

PLEMENT control functions asynchronously with

respect to the CLOCK signal JK nput 10gIc 15 pravi-

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

FEATURES

® 4-stage clocked shift operaticn

® Synchronous parallel entry on all 4 stages

® JK inputs on first stage

® Asyncnronous TRUE/COMPLEMENT control an all
putputs

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

& Buffered inputs and outputs

@ High speed 12 MHz (typd at Vpp = 10 V.

ABSOLUTE MAXIMUM RATINGS

Voo Supply voltage: G and H types -05to 20 vV
E and F types -05to 18 vV
V, Input voltage 05te  Vppt05 V
| DC input. current (any one input) +10 mA
Fjﬁm Total pawer dissipation (per packagel 200 mw
Disspation per output transistor
for T, - fuil package-temperature rangr 100 mw
Ta Operating
temperature . G and H types -95to 125 "C
E and F types -40to 85 “C
Towg Storage temperature -65 to 150 “C
* Alt voltage values are referred Lo Vg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vig* Supply voltage: G and H types Lo 18 v
£ and F types dto 15 \9
V. Input voitage 0 to Voo Y
Ts Operating
temperature © G and H types -55to 125 C
E and F types 40 to B85 C
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MMC 403s
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MMC 4038
STATIC ELECTRICALCHARACTERISTICS
wer recommended operating conditions)
o TEST CONDITIONS VALUES
PARAMETER Vi | Vo flol [Voo! Tiow 25°C Then | it
V) V) WA | M 0 Trax | min. | typ | max. | min. [ max.
i\ Quiescent G.H{0/5 5 5 004 5 150
current types |0/10 10 10 go4a 10 300
0/15 15 20 0041 20 600
0/20 20 100 008} 100 3000 A
E.F {0/ 5 5 20 004 =20 150
types |0/10 10 40 004 | 40 300
0715 15 80 004 | 8O 600
Vo QOutput hegh g/5 <1 5 1485 4.95 4.85
voltage 0/10 <1 [ 10 {895 9.95 9.95 v
0/15 <115 |1495 1495 14.95
Voo Output low 5 /0 , <1 5 0.05 0.05 0.05
voltage 10/0 <11 10 G.05 0.05 005 Vv
15/0 <1115 0.05 0.05 0.05
Vin Input high 05/451 <1 5 135 35 3.5
voltage 1/9 <1110 7 7 7 vV
1.9/135¢ <1 15 |11 11 11
Vi nput low 45705 | <1 5 15 1.5 1.5
voltage 9/1 <1 10 3 3 3 vV
135715 <11 15 4 4 4
b Dutput G.HIO/ B 25 5 |-2 -16|-32 —1.15
drive types{0/ 5 46 5 ~0.64 -0.51-1 —0.36
current G/10 95 10 |-1.6 -1.3 1—-26 -09
0/15| 135 15 |-42 -34 |-68 -2.4
mA
E.F|O/5 25 5 1-1.83 —1.36]-3 2 -1.1
types|0/ 5 456 3 0563 ~.44-1 —0.36
D/10 85 M0 [-1.3 -1.11-26 -0.87
151 135 15 3R 30F RSB oI
iy, Output GHI|O/H 0.4 5 | 064 051 1 0.36
5K types {0710 05 10 | 1.6 13| 26 G9
current 0D/15 15 15 1 42 34 | B8 24
A
Ef|osr5| oa 5 | 052 0.44] 1 0.36 m
types0/10 05 MM} 13 1.1 ] 26 09
0/15 1.5 15 | 36 30 | 68 24
b e input G. H 5
leakage types 0/18 Any 18 +01 +10 2| £0.1 11
current . uh
E.F nput 5
types 0/15 15 +03 +10 2 +0.3 +1
C, Input
capacitance Any input 5 7.5 nF

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

" Tuign = +125°C for G, H devices; +B5°C for E, F devices,
The Noise Margin for both “1" and "0" level is:
TV minwith Vg = 5V
2V min. with VDD =10V

2.5 V min. with VOD =15V
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MMC a0as

DYNAMIC ELECTRICAL CHARACTERISTICS
Ty = 25°C, C, = 50 pF. Ry = 200 kohm, typical temperature coefficient for all Vgp = 0. 3%/°C values, all mput rise

and fall time = 20 nsl
TEST CONDITIONS VALUES
PARAMETER oD ' Uinit
N, 1 typ. Irnax,
Claoked operation
:aﬁ- Propagation delay time 1% f% g%
. ng
"“L 15 75 | 150
ns
tyae  fransiton time ?} 123 %‘%
t 1 ns
b 15 40| 80
o Maximum clock input frequency 5 g 1;
10 MHz
15 8 16
tw Clock puise width 5 100 | 200
10 45 901 ns
15 30| 60
1, L Clock nput rise or fali time 5 15
10 15 NS
15 15
liotep  D8LA sELup Lime J/K lines 5 ?18 220
10 4 BO | ns
15 30 80
Tetne  Jata se!up Limg Paraliel-in-Lines 5 70 | 140
10 251 BO| ns
15 20| 40
Reset operation
"rw Propaaation delay time 5 230 ] 460
B 10 100200 ns
15 80 | 160
147Y) Reset pulse width 5 125 | 250
10 55 11101 ns
15 a0 1 40
TYPICAL APPLICATIONS
Shift teft /shift right register
LEFT
(1 o a1l SHF]
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MMC 40385
Binary - to — BCD converter
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State sequences

Using a control line (E) two different state sequences can be generated. For example, suppose the follo-
wing two sequances are desired on command {control ling).

Control =E=1D

01 Ga 03 04 Gs Qz 03 u.

A 8 C D A B C D

0 0 0 0 0 15 1 1 1 1
1 1 0 0 8] 14 0 0 1 1
2 0 1 0 ¢] 13 1 0 1 1
S 1 0 1 0 10 o 1 0 1
10 0 1 0 1 5 1 0 1 0
4 0 0 1 0 " 1 1 0 1
8 1 0 0 1 6 0 1 1 0
3 1 1 0 0 12 0 0 1 1
6 0 1 1 0 9 1 0 0 1
13 1 i} 1 1 2 0] 4] o 0
11 1 1 0 1 4 0 (&) 1 0
7 1 1 1 0 8 0 0 0 1
14 0 1 1 1 1 1 0 0 0
12 0 0 1 1 3 1 1 0a 0
B 0 0 ] 1 7 1 1 1 0
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