GD54/74HC194, GD54/74HCT194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER

General Description

These devices are identical in pinout to the Pin Configuration
54/74LS194. This circuit has virtually all of the

feat.ures a system designer may want in a shift s U E Vee
register. It features parallel load, parallel outputs,
right & left shift serial inputs, mode control inputs, SR E l—-"_l 9
and a direct overriding clear line. This register has DOE [14] @4
four distinct modes of operaticn: b a
Inhibit Clock (Do nothing) o 194 3] 22
Shift Right (In the direction Q, toward Q; 025 ] 12] 9,
Shift Left (In the direction Q4 toward Q
Parallel (BE’oadside) Load ? ° DaE ECLK
These devices are characterized for operation over SL E E $1
wide temperature ranges to meet industry and ano 3] 9] So
military specifications.

Suftix-Blank  Plastic Dual in Line Package

Suffix-J Ceramic Dual In Line Package
Features Sutfix-D Small Outhne Package
s Low Power consumption characteristic of CMOS
devices
¢ Qutput drive capability: 10 LS TTL Loads Min.
e QOperating speed superior to LS TTL
* Wide operating vottage range: for HC 2 to 6 voits
for HCT 4.5 to 5.5 volts
* Low input current: 1TuA Max.
e Low quiescent current: 80uA Max. (74HC)
¢ High noise immunity characteristic of CMOS
* Diode protection on all inputs
Function Table
INPUTS OUTPUTS
OPERATING MODES —
CLHCLR[S, |So| SR | SL {D4|Q0|Q |05 [05
reset {clear) XIL|X[X]|X[X|X|JL|L|L]|L
. H = HIGH voltage level
hold (““do nothing™) X|IH]T]T[X]X|X]|q(q,|q2]9;3 h = HIGH voltage level one set-up time prior to the LOW-10-HIGH CLK
transition
shift left PIHR] X ] X e |Qp(asf L L = LOW voltage level
t{H|[h]|F] X |h]|Xia,[q9;|as]H | = LOW voltage level one set-up time prior to the LOW-t0-HIGH CLK
transition
shift right LN L L A R RS R CN RS q.d = lower case letters indicate the state of the referrnced input for
tiH] I lhlh | X|X|H]|g]a]a; output one set-up time prior to the LOW-to-HIGH CLK transition
X = don't case
paraliel load PIH R h | XX d|do|difda}da | + o | Gw.to-HIGH CLK transibon
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GD54/74HC194, GD54/74HCT194

Logic Diagram
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Fig. 1. Logic diagram
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GD54/74HC194, GD54/74HCT194

Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee DC Supply voltage -0.5 +7 v
I Yok DC input or output diode current for Vi<—0.5 or V>V.-+0.5V 120]| mA
lo DC output source or sink current for —0.5V<Vy<V . +0.5V 125] mA
lee DC V. or GND current 150] mA
Tag Storage temperature range ~65 180 °C

above +70°C.
issipati 500 mw
Po Power dissipation per package derate finearly with 8BmW/K
At distance 1/16+1/32 in.
from case
T Lead temperature for 60 sec(CERAMIC) 300 °C
10 sec(PLASTIC) 260
Recommended Operating Conditions
LIMITS
CHARACTERISTIC UNITS
MIN MAX

Supply-Voltage Range V.. GD54:74HC Types 2 6 \

GD54/74HCT Types 45 55
DC Input or Qutput Voltage V, V, 0 Vee \
Operating Temperature T,: GD74 Types —-40 +85 o

GD54 Types -55 +125
Input Rise and Fail times 1. t, GD54 74HC Types at 2V 1000

at 4 5V 500 ns
at 6v 400
GD54 74HCT Types at4 5v 500

Typical Clear, Load, Right-Shift, Left-Shift. Inhibit and Clear Sequences

MODE e MMM MUiorsiamnrnnn.
conTRoL [sq <77 1
INPUTS -
AT [ I
cor L
SERIAL SR ' [——l_I—L_J
DATA —
INPUTS sL (I g |
oo _ ML
PARALLEL
0y L L
DaTA ) }
INPUTS %2 __ [
0, L
% 11 L 1 I L
{
Jor T [
oUTPUTS - |

clear joad

Fig. 2 Typical load nght-shift left-shift inhibit and clear sequences

e A e B
e ] I
,l L___ shiftight —— | le— st left nhibit

clear
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GD54/74HC194, GD54/74HCT194

DC Electrical Characteristics for HC

SYMBOL|  PARAMETER TES CONDITION | Ve Ta=25°C GD74HC194 | GDSAHC184 |
V) | MIN. [ TYP. | MAX. | MIN. [ MAX. | MIN | MAX.
HIGH level input 20 | 15 15 15
Vin 45 | 315 315 315 v
Voltage 6.0 | 42 42 42
LOW level 2.0 03 03 03
Vi 45 09 09 09 | v
input voltage 6.0 1.2 12 1.2
20 |19 | 20 19 1.9
HIGH level VIN=Vin| low=—20uA | 45 | 44 | 45 44 44
Vou 60 | 59 | 60 59 59 v
output voltage orVy | loy=—4mA | 45 | 398| 43 384 37
lon=-52mA| 60 | 548( 5.2 534 52
2.0 01 01 O
LOW level ViN=Vin| lo =20uA | 45 01 01 01
VoL 60 01 o1 01 |
output voltage orVy | lg=amA | 45 0.17| 026 033 04
loL=52mA | 6.0 0.15| 026 0.33 04
M) Input leakage Current Vin=V¢e or GND 60 0.1 10 10 | uA
Quiescent Supply ViN=Vcc or GND
} 60 1 A
cc Current lout=0uA 8 80 60 | «
DC Electrical Characteristics for HCT
Ta=25° GD74HCT194 T194
SYMBOL PARAME ER TEST CONDITION | Ve A c GDSAHCTIO4 | it
v) | MINC [ TYP [MmAX | MiN. [ MAX | MIN | MAX.
HIGH level nput 4.5
Vi o |20 2.0 20 v
Voltage 55
LOW level 45
Vi to 0.8 0.8 08 | v
input voltage 5.5
Vow | HIGH level ViN=Vin | lon=—20uA | 45 |44 |45 44 44 v
output voltage orVy | loy=—4mA | 45 | 398 |43 384 37
VoL | LOW tevel Vin=Viu| loL=204A | 45 0.1 01 ot |,
output voltage arVy | lo=4mA | 4.5 017 | 026 033 04
il Input leakage Current Vin=Vggor GND 5.5 01 1.0 10 | pA
Quiescent Supply Viy=Vgc or GND
l lec Current lour=OuA 55 8 80 160 | WA
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GD54/74HC194, GD54/74HCT194

Timing Requirements for HC: t,=t,=6ns C_ =50 pF

To=25°C GD74HC194 | GD54HC194
SYMBOL PARAMETER Vee UNIT
(V) | MIN. | TYP. | MAX. | MIN. | MAX. | MIN. | MAX.
20 | 80 100 120
t, Pulse width CLR low, CLK 4.5 16 20 24 ns
6.0 | 14 17 20
20 | 80 100 120
tsy Setup time Sn. Dn to CLK 4.5 16 20 24 ns
6.0 | 12 17 20
20 0 0 0
th Hold time Dn to CLK 4.5 [¢] 0 0 ns
6.0 o} 0 0
AC Characteristics for HC: t—y —gns ¢ =50 pF
TpA=25°C GD74HC194 | GD54HC 194
SYMBOL PARAMETER Vee UNIT
V) | MIN [ TYP | MAX. | MIN. | MAX | MIN. | MAX.
2.0 6 5 4.2
tmax Maximum Clock 45 [ 31 25 21 Mhz
Pulse Frequency 60 38 29 o5
ST Propagation Delay Time ig :; 1;2 122 220
. 44 ns
terL CLK to Qn 6.0 13 | 25 31 36
oL H Propagation Delay Time i 2 ?g 1;2 1;: 212
—_ . 4 ns
teHL CLRto Qn 6.0 11 | 24 30 35
e 20 19 75 95 110
THU Qutput Transition Time 45 7 15 19 22 ns
THL 6.0 6 | 13 18 19
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GD54/74HC194, GD54/74HCT194

Timing Requirements for HCT: t,=t,;=6ns C_ =50 pF

Tp=25°C GD74HCT194|GD54HCT194
SYMBOL PARAMETER Vee UNIT
. VM [ MIN | TYP [MAX. | MIN. [ MAX. | MIN. | MAX.
tw Puise width CLR low. CLK 4.5 16 20 24 ns
tsy Setup tme Sn, Dn to CLK 4.5 16 20 24 ns
th Hold time Dn to CLK 45 0 o} [¢] ns

AC Characteristics for HCT: t,=t;=6ns C_ =50 pF

Tp=25°C GD74HCT194(GD54HCT194
SYMBOL PARAMETER Vee UNIT
v) MIN | TYP. | MAX. | MIN. | MAX. | MIN. [ MAX.
fnax Maximum clock pulse frequency 4.5 30 23 20 Mhz
o ' Propagation Delay Time
PLH opag Y 4.5 19 | a2 40 48 | ns
toHL CIK to Qn
te) Propagation Delay Time
FLA Topag 45 16 | 31 a9 46 | ns
toyL CLR to Qn
tra’ I
Qutput Transition Time 4.5 7 15 19 22 ns
I trie
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GD54/74HC194, GD54/74HCT194

AC Waveforms

CLK inpUT

Q, OUTPUT

Fig. 3 Waveofrms showing the clock (CLK) to
output (Q,) propagation delays, the clock
pulse width, the output transition times and the
maximum clock frequency.

CLA INPUT

CLK INPUT

Q, OUTPUT v

Fig. 4 Waveforms showing the master clear
(CLR) pulse width, the master clear to outp
ut (Q,,) propagation delays and CLK the ma
ster clear to clock recovery time.

CLK NPUT

Dy, INPUT

Q, OUTPUT vy 'Y

Fig. 5 Waveforms showing the set-up and
hold times from the data inputs (D,) to the
clock (CLK).
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Fig. 6 Waveforms showing the set-up and
hold times from the mode control inputs (S,)
to the clock input (CLK).

Note to Fig5 and 6

The shaded areas indicate when the input i1s
permitted to change for predictabie output per-
formance.

Note 1o AC waveforms
(1) HC @ V,=50% V,=GNDtoV, .
HCT  V,,=1 3V: V=GND to 3V
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