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MMC 40104

IEOGEEEHOT

4-BIT BIDIRECTIONAL UNIVERSAL
SHIFT REGISTER

GENERAL DESCRIFTION FEATURES

The MMC 40104 is a monolithic ic., available in 16- @ Medium-speed operation. fo, = 8 MMz, Vpp =
lead dual in-line plastic or ceramic package The M0v ,

MMC 40104 is a universal shift register featuring @ Fully static operation , »
paraliel inputs, parallel outputs, SHIFT RIGHT and @ Synchronous paraliel or serial operation
SHIFT LEFT senal inputs, and a high-impedance Lwd ¢ Three-state outputs

output state allowing the device to be used in bus- '

organized systems. In the parallel-load mode 80 and

S4% are high), data is loaded into the associated flip- APPLICATIONS

flop and appears at the output after the positive o

transition of the CLOCK input.During Ioading, serial Control circuitry

data flow i1s inhibited,Shift-right and shift-left are ac-

complished synchronously on the positive clock edge

with serigi data entered at the SHIFT RIGHT and

SHIFT LEFT serial inpuis, respectively.Clearing the

register s accomplished by setting both mode con-

trols tow and clocking the register When the output

enable input is low, all outputs assume the high impe-

gance state.

ABSOLUTE MAXIMUM RATINGS

Voo* Supply voltage: G and H types -05to 20 \A
E and F types 05to 18 Vv
V, input voltage 05w  Vgpt05 \
I'£ DC input current (any one input) +10 mA
rot Total power dissipation {per package! 200 mw

Dissipation per output transistor
for T, = full package-temperature range 100 mw

Ta Operating

temperature . G and H types _ -55 to 125 °C
E and F types - -40to 85 *C
Tseg Storage temperature ' -65 to 1150 °C

* All voltage values are referred to Vgg pin voltage

RECOMMENDED OPERATING CONDITIONS

Voo* Supply voltage: G and H types 3to 18 v

€ and F types 3to 15 Vv

V, Input voitage Oto Voo Vv
Ta Operating

temperature : G and H types -55to 125 *C

E and F types -40 to 85 *C
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MMC 40104

LOGIC DIAGRAM
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- MMGC 401049
STATIC ELECTRICAL CHARACTERISTICS
lover recommended operating conditioris)
TEST CONDITIONS VALUES
PARAMETER Vi Vq Itgl | Voo T ow 25°C THiGH UNIT
W) Vi WA Y i Tmax, | min. | typ [ mex. | min. | max.
I, ‘Guiescent GH|O/5 5 5 04| S 150
current types}0/10 10 10 004| 10 300
0/15 15 20 004 20 600
0/20 20 100 0081 100 3000 A
E.F |0/ 5 5 20 004| 20 150
types (0/10 10 40 004 40 300
$3/15 1% 1 80 0p4y 80 600
Von  Dutput high 0/5 < 1 5 1495 495 4.95
voltage 0/10 <1 10 1995 9.95 9.95 vV
0/15 <1 15 1495 14.95 14.95
Vo Qutput low 5 /0 <1 5 0.05 0.05 #105)
voltage 10/0 <11 130 0.05 0.05 Qo5 v
15/0 <1 ] 15 0os 005 0.05
Vin Input high 35/45}1 <1 51 35 3.5 a5
' voltage /9 <1 10| 7 7 7 v
1.5/135] <1 15 11 kR 11
voltage 8/1 <1 10 3 3 3 vV
135/15| <1 ] 15 4 4 4
low  Output G H|Os5] 25 5 -2 ~16 |-32 ~1.15
drive types|(Q/ 5 4.6 5 |-D64 -0.51~1 ~0.36
current /10 85 10 |-16 -1.3 |~-26b -09
0/15| 13% 15 |-4.2 ~34 |-6.8 -2.4 A
m
E.F|O/5 25 5 [-1.53 -1.36/-3.2 -1.1
types|0/ 5 4.6 -5 |-052 —(1.44] -1 —0.36
0/10 95 1D 1-1.3 -11 |-2.6 ~-09
0/15] 135 15 {|-36 30| &8 -2.4
lo.  Output GH|oss5| 04 5 | 064 051] 1 0.36
sink types|0/10| 05 10 | 16 1.3 | 26 ''D9
current 0/15 1.5 15 | 42 34 | 68 2.4 A
m
E.F|O/5 04 5 | 052 044 1 0.36
types|0/10 0s 10 |1 13 1.1 | 26 0.9
0/15 15 15 | 36 30 | 68 2.4
llH’ ||L Input G, H 4+ 5
leakage types 0/19 Any 18 +0.1 +10 7~ £01 +1 \
current . i
E.Flg/s| MOV 15 +03 +10 5 +0.3 +1
types
c, Input
capacitance Any input o) 75 pF

* Tiow = —55°C for G, H devices; —40°C for E, F devices.
* Trigw = 1 125°C for G, H devices; - 85°C for E, F devices.
The Noise Margin for both “1" and “0" level is:

1V min. with VDD =

5v

2 V min. with Vpp = 10 V
2.5 V min. with Vo =19 V

2N
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MMC 401049
DYNAMIC ELECTRICAL CHARACTERISTICS
Ty=25C. C_~ . Ay = 200 kohm, typical temperature coefficient for all Vpp vaiues is 0.3%/°C, all npye
rse and fall time = nsl,
TEST
PARAMETER CONDITIONS VALLES
VoptVi min. typ. max, - UNIT
tpa.  Propagation delay tme 5 220 440
L  Clock to 3 : 10 100 200 ns
15 70 140
tops  3—state outputs 5 80 160
tpz.  High smpedance 10 35 70 ns
oy 2 15 25 50
Lorg 5 45 90
10 25 50 ng
15 20 40
trw.  Transition tme 5 100 200
trim 1Q 50 100 ns
15 40 BO
Letp  O€tup time 00, O3, SR, SL to Ciock 5 BD 100
10 a5 70 ns
15 20 50
S0, 51 to Clock 5 200 400
10 110 220 e
15 65 130
Lo Hold tme D0, D3, SRA, SL 5 wB5 0
10 29 0 ng
15 -15 0
50, 51 to Clock 5 —170 0
10 —85 0 ns
15 -55 0
Lu Ciock pulse width o) a0 180
10 40 |, 180 ns
15 25 50
fey Clock nput frequency 5 3 6
10 6 12 MHz
15 8 15
t.t;  Clock input mse or fall tme 5 1000
10 100 s
15 100
TRUTH TABLE
CLOCK MODE SELECT OuTPUT ACTION
an 51 ENABLE
—_— 0 0O 1 Reset
D 1 0 1 Shift, right (B0 toward 33)
— 0 1 1 Shaft, left Q3 toward QO)
— 1 1 1 Paraliel load
¥ x X 0 Operations occur as shown
ahove, but outpuls assume high
impedance
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