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MMC 201494 MMC 4021

8-STAGE STATIC SHIFT REGISTERS:
SYNCHRONOUS PARALLEL OR SERIAL
INPUT/SERIAL OUTPUT: MMC 4014
ASYNCHRONOUS PARALLEL INPUT OR
SYNCHRONOUS SERIAL INPUT/SERIAL

oUTPUT: MMC 4021
GENERAL DSSCRIPTION

The MMC 4014, MMC 4021 series types are
B-stage parallel-or serial-input/serial-output regis-
ters having common CLOCK and PARALLEL/SERJAL
CONTROL mpu!:s a single SERIAL data input, and in-
dividua! parallel “JAM" inputs to each register

stage. Each register stage is a8 D type, master-slave
flip-flop; in addition to an output from stage B "Q"
outputs are also available from stage B and

Parallel as well as serial entry is made into the regis-
ter synchroncuslé with the positive clock line transi-
tion in the MMC 4014, In the MMC 4021 serial
entry is synchronous with the clock but parailel
entry is asynchranous.

In 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 B8-stage regs
Sync;(h:'"onousiy with the positive, transition ot the
clock ine.

When the PARALLEL/SERIAL . CONTROL input is
high, data is jammed into the B-stage register via the
parallel input lines and synchronous with the positive
transition of the clock line.

In the MMC 4021, the CLOCK input of the internal
stage is “forced” when asynchronous parallel entry
is made.

Redgister expansion using multiple package is permit-
te

The MMC 4014, MMC 4021 series types are sup-
Ehed in 18-lead dual-in-line plastic or ceramic pac-
age.

FEATURES

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

@ Fuliy static operation

® 8 Master-Slave flip-flops plus output buffermg and
control gating

ABSOLUTE MAXIMUM RATINGS

Vpop* Supply voltage: G and H types -05¢to 20 v
E and F types -05¢to 18 \'
V, Input voltage -05t0  Vppt+05 vV
f DC input current lany one input) +10 mA
I5m Total power dissipation (per package) 200 mw
Oissipation per output transistor
for T, = full package-temperature range 100 mw
Ta Operating temperature © G and H types -55to 125 °C
E and F types -40 to 85 °C
Tatq Storage temperature -B5to 150 °C
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Viap®* Supply voltage: G and H types Jto 18 \
oo E and F types 3to 15 \
v, Input voltage Oto Vgg vV
Ta Operating temperature : G and H types -55 to 1 °C
E and F types -40 to 85 °C
CONNECTION DIAGRAM THUTH TABLE _ For 4014
L Parallel /serial
CL | Serial input control Pi-1|Pl-n (inte;nall Qy
Ps-8 d ! Voo
s 2 P17 " X 1 0f{ o0 0 0
08 f’a PI-6 e X 1 1 0 1 0
e X 1 0 ¥ 0 1
Pi-o Qe PI-5
Ve X 1 1 1 4 1
Pi-3 g5 o Ve 0 0 X | X 0 |G-
P2 [36 SERWL I e 1 0 X | X 1 Q-1
P 47 CLOCK ™\ X X X | X Q, " | NC
W e E&A{&USEML X = Oont care case NC = No change
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LOGIC DIAGRAMS AND TRUTH TABLE For MMC 4021
e Parallel /serial &
CL | Serial input control P1-1| P10 (nrernal) Q,
X X 1 0 0 D 0]
X X 1 0 1 0 1
X X 1 1 0 1 0
X X 1 1 1 1 1
f 0 0 X X Q Qn-1
TN X 0 X | X G a, | NC
X« Don't care case NL - No change
MMC 4014 P1 P2 P3 P4 PS P& m Ps
@ () 5 () ) O
N V V V V V
SERIAL ‘ ' '
CLO > > " S0 i. b PR 1R p"—pro D ﬁpﬁ
L & . & + ! . }
PARALLEL/
SERIAL
GONTROL
MMC 4021
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S8TATIC ELECTRICAL CHARACTERISTICS
{over recommended operating conditions)

TEST CONDITIONS VALUES
PABAMETER | [\\jll VO HUI VDD ﬁ_DW o8sC T;IIGH UNIT
W) Wh) | tv) PO max. [ min. | typ | max. [ min. | max.
i Quiescent G.H{O/ 5 5 5 0.04 5 150
current, types |0/10 10 10 004 10 300
0718 15 20 o4 20 600
0/20 20 100 0.08 | 100 3000 A
EF(0/5 5 20 004 20 150
types {0/10) 10 40 QG4 | 40 300
0/15 15 80 004 | 80 600
Vonw  Output high 0/ 5 <1 9 1495 495 4.95
voltage 0/10 <11 10 |885 985 9.95 V
0/15 <1 15 [14.95 11485 14.85
Voo  Output.low S /0 <1 5 0.05 0.05 0.05
voltage 1070 <11 10 005 0.05 005; v
1540 <11} 15 0.05 0.05 005
Vin  nput high 057451 <1 5138 35 3.0
voltage 1/9 < 10| 7 7 7 v
1571351 <1 15 |11 11 11
Vi Input low 45/05 | <1 5 15 15 15
voltage 9.1 <1 10 3 3 > vV
135/715) <1 | 15 4 4 4
[ Qutput GHIJO/S 25 5 [-2 1.6 |-32 -115
drive types |0/ B 46 3 -064 ~0.51]-1 —0.36
current 0/10 95 0 |16 ~1.31 28 0.8
07151 135 15 (-42 -34 | B8 ~2.4 oA
m
E.F |0/ 5 25 5 {-153 1.36( 32 -1.1
types {0/ 5 46 5 |~-052 0.44] -1 ~0.36
0/10 85 10 [-1.3 11 26 -08
0/15] 135 15 | 36 -30 |-68 -2.4
fou Cutput G.H |0/ 5 D4 5 | 0864, 051 1 0.36
sink types0/10 0.5 01 186 13 | 26 09
current . 0/15 1.5 15 | 42 34 | 68 24 A
m
EFJO/5 04 5 | 052 044 .1 0.36
types |0/10 05 10 | 1.3 11 | 28 09
0/15 1.5 15 | 38 30 | BB 24
b Iy Input G Hlpo/1g 18 +0.1 +10 5] +0.1 1
leakage types Any A
current ; K
E.Flg/g| P 15 +0.3 +10 5 +0.3 11
Lypes
C, fnput
capacitance Any input ' 5 75 pF

" Tiow = ~58°C for G, H devices: ~40°C for E, F devices,
" Tvign = +125°C for G. H devices. +85°C for E. F devices.
The Noise Margin for both “1” and "0" level is:
1V min withVpp= SV
25 Vmin. with Vg = 15 v
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DYNAMIC ELECTRICAL CHARACTERISTICS

(T, = 25°C, G, = 50 pF. Ry = 200 kohm, typical temperature coetficient for all Vpp = 0.3%/°C values, all
nput rise and lFall times=: ns}

TEST
PARAMETER CONDITIONS VALLES UNIT
Vi (V) min, Lyp. max,
Clocked operation
tp  Propsgation delay time 5 160 320
EpmL 10 80 160 s
15 60 120
trae  Transition time 5 100 200 o
3% 10 50 100 ns
15 40 80
fol®  Maxirnum clock input frequency 5 3 B
10 B 12 MHz
15 B85 17
tw  Clock pulse width 5 180 a0
10 BO 40 ns
15 50 20
t- tr  Clock input rise oe fall time 5 15
10 15 S
15 15
Leerup  SELUP Lime, semal input (ref to L) 5 120 B0
10 BO 40 s
15 60 30
Lomup  SELUp Lime, paralel inputs (4014) (ref. to CU 5 80 40
10 50 20 ns
15 40 20
Loprup  SELUP time, paraliel inputs (402 1) ) 50 25
10 a0 15 ns
15 20 10
Loprup  SELUD time, parallel/semal control (4074) 5 180 90
(ref to CL) 10 BO 40 ns
15 60 30
thow  Holg time, semal in, parallet in, 5 0
parallel /seral control 10 0 ns
15 0
twr  P/S Pulse width (4021) 5 160 B0
’ 10 80 40 ns
15 50 25
trem P75 Removal, time {4021) (ref. to CLI 5 280 140
10 140 70 ns
15 100 a0

* If mare then one unit is cascated t,CL should be made less than or equal to the sum of the transition time
and the fixed propagation delay of the output of the driving stage for the estimated capacitive load.
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