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MM54HC195/MM74HC195

National
Semiconductor

MM54HC195/MM74HC 195
4-Bit Parallel Shift Register

General Description

The MM54HC195/MM74HC195 is a high speed 4-bit SHIFT
REGISTER utilizes advanced silicon-gate CMOS technolo-
gy to achieve the low power consumption and high noise
immunity of standard CMOS integrated circuits, along with -
the ability to drive 10 LS-TTL loads at LS type speeds.

This shift register features parallel inputs, parallel outputs, J-
K serial inputs, SHIFT/LOAD contro! input, and a direct
overriding CLEAR. This shift register can operate in two
modes: PARALLEL LOAD; SHIFT from Qp towards Qp.

Parallel loading is accomplished by applying the four bits of
data, and taking the SHIFT/LOAD control input low. The
data is loaded into the assoclated flip flops and appears at
the outputs after the positive transition of the clock input.
During parallel loading, serial data flow is inhibited. Serial
shifting occurs synchronously when the SHIFT/LOAD con-
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trol input is high. Serial data for this mode is entered at the
J-K inputs. These inputs allow the first stage to perform as a
J-K or TOGGLE flip flop as shown in the truth table.

The 54HC/74HC logic family is functionally as well as pin-
out compatible with the standard 54L.S/74LS logic family.
All inputs are protected from damage due to static dis-
charge by internal diode clamps to Vgg and ground.

Features

® Typical operating frequency: 45 MHz

m Typical propagation delay: 16 ns {(clock to Q)

| Wide operating supply voitage range: 2-6V

® Low input current: 1 pA maximum

B Low quiescent current: 80 pA maximum (74HC Series)
m Fanout of 10 LS-TTL loads

Connection Diagram
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Top View

Order Number MM54HC195* or MM74HC 195*
*Please look Into Section 8, Appendix D for availability of various package types.

Function Table

H = high level (steady state)
inputs Outputs L = low level (steady state)
Clear|Shift/ | Clock| Srial | Paralel g, gy g @ @p| p‘faeren (e oul e vansiions)
Load J - K|jABGCD 8,b, ¢, d = the level of steady-stale input atinputs A, B, C,
L X X X XIXXXXfL L L L H or D, respectively.
H L T X XlJabecd]a b c d ___d Qag, Qga, Qco, Qoo = the level of Qa, Qp, Qg, of Qp,
H H L X XX X X X[Qa0 Qo Qco Qpo Qpo pectively, before the indi steady-state input condi-
H H T L H X X X X1Qa0 Qao Qan Qcn Qgn|  tions were established.
H H T L L|XXXX Qan Qan Qcn Qcn|l  Qan Qan Qca = the level of Qa, Qg, Qg, respactively,
H H T |H HIXXXX| H Qan Qpn Qcn Qcn|  before the most-recent transition of the clock.
H H T |H L IX XX X|8an Qan Qen Qcn Qcn
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Absolute Maximum Ratings (votes 15 2) Operating Conditions T:% 0105

If Miiitary/Aerospace specified devices are required, Min Max Units
contact the National Semiconductor Sales Office/ Supply Voitage (Vcg) 2 8 v
Distributors for avallabllity and specifications. DC Input or Output Voltage 0 Vee v
Supply Voltage (Vcg) ~05t0 +7.0V Vin: Voun)
DC Input Voitage (Vin) —1.5t0 Vo +1.5v Operating Temp. Range (Ta)
DC Output Voltage (Vour) ~0.5t0 Vco+0.5V MM74HC ~-40 +85 c
Clamp Diode Current (i, lox) +20mA MM54HC —85 4125 c
DC Output Current, per pin (loyt) +25mA Input Rise or Fall_'nmes
- (t.t) Veg=20vV 1000 ns

DC Vi or GND Current, per pin (Icc) +50 mA Voo=4.5V 500 ns
Storage Temperature Range (Tstg) —65°Cto +160°C Vee=6.0V 400 ns
Power Dissipation (Pp)

(Note 3) 600 mW

S.0. Package only 500 mw
Lead Temp. (T) (Soldering 10 seconds) 260°C

DC Electrical Characteristics (ot 4)

Ta=25°C 74HC 54HC
Symbol Parameter Conditions Vee Ta=—40t085°C | Ta=—55t0 125°C | ynits
Typ Guaranteed Limits
Vi4 Minimum High Level 20V 1.5 15 1.5 v
Input Voltage 4.5V 3.15 3.15 3.15 Y
. 6.0v 4,2 42 4.2 \
ViL Maximum Low Level 2.0V 0.5 0.5 0.5 v
Input Voltage** 4.5V 1.35 1.35 1.35 v
6.0V 1.8 1.8 1.8 A
VoH Minimum High Level | Viy=Vi4or V).
Output Voitage Ploutl<20 pA 20V | 20 | 1.9 1.9 1.9 v
45V | 45 4.4 4.4 44 v
6.0V | 6.0 5.9 5.9 5.9 \')
ViN=Vigor Vi
lout|<4.0 mA 45V | 42 | 3.98 3.84 37 v
lloutl<5.2 mA 8.0V | 57 | 548 5.34 5.2 v
VoL Maximum Low Level | Viy=ViyorV_
Qutput Voitage [IOUTI <20 pA 2.0V 0 0.1 0.1 0.1 Vv
4,5V [} 0.1 0.1 0.1 v
6.0V 0 0.1 0.1 0.1 \
ViN=Viqor Vi,
lout<4.0mA 45v | 02 | 0.26 0.33 0.4 v
lloutl<5.2 mA 6.0V | 02 | 026 0.33 0.4 v
N Maximum Input VIN=Vgcor GND | 6.0V +0.1 +1.0 +1.0 BA
. Current
lce Maximum Quiescent | Viy=Vegor GND | 6.0V 8.0 80 160 pA
Supply Current louT=0 pA
Note 1; Absolute Maximum Ratings are lhose values beyond which damage to the device may occur.
Note 2: Unleas othorwise specified all ges are ref d to ground.
Note 3: Power Dissipati derating — plastic "N" package: —12 mW/*C from 65°C to 85°C; ceramic "J" package: ~12 mW/*C from 100°C to 125°C.

Note 4: Forapowersupplyofsv +10% the worst case output voltages (Vou. and Vor) occur for HC at 4.5V. Thus the 4.5V values should be used when
designing with this supply, Worst case Vi and Vi ocour at Veg=5.5Y and 4.5V respectively. (The Vi value at 5.5V is 3.85V.) The worst case leakage current (I,
Icc, and loz) occur for CMOS at the higher voliage and so the 6.0V values should be used.

**Vyy_ limits are curently tested at 20% of Vcc. The above V) specification (30% of Vee) will be implemented ro later than-Q1, CY'89.
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AC Electrical Characteristics veo=5v, To=25'C, c_ = 15pF, t,=ty=6ns '
Symbol Parameter Conditions Typ Guaranteed Limit Units
MAX Maximurn Operating Frequency 45 30 MHz
tPHL: tPLH Maximum Propagation Delay, Clock to @ 14 24 ns

tpHL Maximum Propagation Delay, Reset to Q 16 25 ns
tReM Minimum Removal Time, Shift/Load to Ciock 0 ns
tREM Minimum Removai Time, Reset Inactive to Clock 5 ns

ts Minimum Setup Time, (A, B, C, D, J, K to Clock) 20 ns

ts Minimum Setup Time, Shift/Load to Clock 20 ns

w Minimum Pulse Width Clock or Reset 16 ns

tH Minimum Hold Tims, any Input except Shift/Load o] ns

AC Electrical Cparacteristics CL=.50 pF, t;=1=86 ns.(unless otherwise specified)

T =25C 74HC 54HC
Symbol Parameter Conditions | Vec | A Ta=—40t085°C | To=—5510125°C | Units
Typ Guaranteed Limits
fMAX Maximum Operating 20V | 10 6 5 4 MHz
Frequency 45V | 45 30 24 20 MHz
6.0V | 50 as 28 24 MHz
teHL Maximum Propagation 20v| 70 150 189 224 ns
Delay, Resetto QorQ 45V | 15 30 38 45 ns
' 6.0V 12 26 32 38 ns
tPHL: tpL | Maximum Propagation 20V | 70 145 183 216 ns
Delay, Clockto QorQ 45V | 15 29 37 43 ns
6.0V | 12 25 31 37 ns
tvHL trin | Maximum Output Rise 20v | 30 75 95 110 ns
and Fall Time 45v] 8 16 19 22 ns
. 60V | 7 13 16 19 ns
tREM Minimum Removal Time, 20V | —2 0 0 0 ns
Shift Load to Clock 45V | -2 0 0 0 ns
6.0v ]| —2 0 0 0 ns
tHEM Minimum Removal Time, 2,0V 5 5 5 ns
Reset Inactive to Clock 4.5V 5 5 5 ns
6.0V 5 5 5 ns
is Minimum Setup Time, 2.0V 100 125 150 ns
(A, B, C, D, J, K to Clock) 4.5V 20 25 30 ns
6.0V 17 21 25 ns
ts Minimum Setup Time, 2.0V 100 125 150 ns
Shift/Load to Clock 4.5V 20 25 30 ns
6.0V 17 21 25 ns
tH Minimum Hold Time 20V | ~10 0 0 0 ns
any Input except Shift/Load 45V | -2 0 0 0 ns
6.0V | —2 4] 0 0 ns
tw Minimum Pulse Width, 20V ] 30 80 100 120 ns
Clock or Reset 45V | 10 16 20 24 ns
6.0V 9 14 18 20 ns
th Maximum Input Rise 2.0V 1000 1000 1000 ns
and Fall Time 4.5V 500 500 500 ns
6.0V 400 400 400 ns
Cpp Power Dissipation 100 pF
Capacitance {Note 5) .
Cin Maximum Input Capacitance 5 10 10 10 pF
Note 5: Cpp the no load dynamic power p Pp=Cpp Vcc2 t+Icg Voo, and the no load dynamic current Is=Cpp Ve 1 +1cc-
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Logic and Timing Diagrams
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