LOGIC PRODUCTS

“SHIFT REGISTERS

54/74194, LS194A, 5194

¢ Buffered clock and
control inputs

¢ Shift left and shift right
capability

e Synchronous parallel and
serial data transfers

* Easily expanded for both
serial and parallel
operation

e Asynchronous Master
Reset

¢ Hold (do nothing) mode

DESCRIPTION

The functional characteristics of the 194
4-Bit Bidirectional Shift Register are indi-
cated in the Logic Diagram and Function
Table. The register is fully synchronous,
with all operations taking place in less
than 20ns (typical) for the 54/74 and 54L5/
74LS, and 12ns (typical) for 54S8/74S, mak-
ing the device especially useful for imple-
menting very high speed CPUs, or for
memory buffer registers.

The '194 design has special logic features
which increase the range of application.
The synchronous operation of the device
is determined by two Mode Select inputs,
Sy and S,. As shown in the Mode Select
Table, data can be entered and shifted
from left to right (shift right, Qy—Q,, etc.)
or, right to left (shift left, Q;—Q,, etc.) or,
parallel dala can be entered, loading all 4
bits of the register simultaneously. When
both g and S, are LOW, existing data is
retained in a held (do nothing) mode. The
first and lasi stages provide D-type Serial
Data inputs (Dgp, Dg) to allow multistage

PIN CONFIGURATION

4-Bit Bidirectional Universal Shift Register

TYPICAL SUPPLY CURRENT _!

E Y
TYP TYPICAL fyax Frotal
74194 : 36MHz 39mA
74LS194A 36MHz 15mA
745194 | 105MHz 85mA
ORDERING CODE
. "_- COMMERCIAL RANGES MILITARY RANGES l
Voo =5V £5%;Tp=0°Cto +70°C | Vo =5V £10%: T4 = —55°Cto +125°C
. N74194N o N74LS194AN
Plastic DIP N74S194N
Plastic SO N74LS194AD s N745194D
Ceramic DIP S54194F . S54LS194AF
L S545194F
S54194W  «  S54LS194AW
Fi k
atpae $543194W
LLCC | $54194G
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION | 54/74 54/74S 54/74LS
All Iriputs 1ul 1Sul 1LSul
Q,-Q4 Outputs 10ul 10Sul ~t0Lsul |
5 t load (ul) s understood 1o be 40uA Ty and —16mA 1. a 54/74S unit load (Sul) 15 504A 1y and
and S4/74L8 unnt loae (W Sul) is 200A [ ang -0 4mA T

shift right or shift left data transfers with-
out interfering with parallel lcad opera-
tion.

Mode Select and Data inputs on the 545/
745194 and 54LS/74L.5194A are edge-trig-
gered, responding only to the LOW-to-
HIGH transition of the Clock (CP). There-
fore, the only timing restriction is that the
Mode Controt and selected Data inputs
must be stable one setup time prior to the
positive transition of the clock pulse. The
Mode Select inputs of the 54/74194 are

LOGIC SYMBOL

gated with the clock and shouild be
changed from HIGH-to-LOW only while
the Clock input 1s HIGH.

The four parallel data inputs (Dy-D,) are
D-type inputs. Data appearing on Dy-Djyin-
puts when Sy and S, are HIGH is trans-
ferred to the Qu-Qj outputs respectively,
following the next LOW-to-HIGH transi
tion of the clock. When LOW, the asyn-
chronous Master Reset (MB) overrides all
other input conditions and iorces the Q
outputs LOW.

LOGIC SYMBOL (IEEE/IEC)
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LOGIC PRODUCTS

SHIFT REGISTERS 54/74194,1L5194A, §194

MODE SELECT—FUNCTION TABLE

INPUTS OUTPUTS
OPERATING MODE — —

cp|MR (S, | s | Den | Ds [ D, Q0] 0 [0, 0,
Reset (clear) XL x| x| x | x | xJLLjL]tL
Hold (do nothing) H |1 | @ ] x X X | qe ‘ g, | az | as
. rlrn @l x T [ x g lalas| L
Shift Left B A IR e | x| |a|a| K

I
I P H (1 h ! X [ X | L [d[a;|d

|
Shift Right yla e s n % x | H | a|ar |
Parallel Load I'{H |h|h X X | d,|dg | dy|dy|d;

H =HIGHK voltage level

h =HIGH voltage i#vel ane setup time prior 1o the LOW 1o HIGH clock transitinn

L =LOW voltage level
=LOW voltage level one setun ime prior 10 the LOW-10-HIGH clock transitinn

dnl@nl = Lower case letiers indicale Lhe slate of (he referenced npul{or oulnul] Gne setup Lime prior to 1he LOW to-

HIGH clock transition.

X =Ugn't care

1 =LOW-10-HIGH clock transition

NOTES

a. The HIGH10-LOW transition of the SO and Sy inputs on the 54/74194 should only teke place while CP is HIGH for
conventional operalion

TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT
AND CLEAR SEQUENCES
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SHIFT REGISTERS

54/74194,LS194A, 5194

LOGIC DIAGRAM
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LOGIC DIAGRAM
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LOGIC PRODUCTS

SHIFT REGISTERS

54/74194,LS194A, 5194

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

) PARAMETER 54 54LS 548 74 74LS 748 UNIT
Vee Supply voltage 7.0 7.0 7.0 7.0 7.0 7.0 \
v inbut voltage ~0510 -05to -0510 -05to -0510 -05to v

N pu g +55 +7.0 +55 +55 +7.0 +55
| Inout current | -30to | -3t [ -3t |-300 | -0t [ -3t [
IN e +5 +1 +5 +5 +1 +5
v Voltage applied to output in HIGH -0.5to -05to -05to -05to -05 1o -05to v
our output state +Vee +Vee +Vee +Vee +Vee +Vee
Ta Operating free-air temperature range ~551t0 + 125 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
| 54174 54/74LS 541748
PARAMETER = UNIT
i Min | Nom | Max | Min | Nom | Max | Min | Nom Max
Mil 45 5.0 85 4.5 5.0 5.5 4.5 5.0 5.5 \
Vee Supply voitage -+
Com'| | 4.75 5.0 | 525 4.75 5.0 5.25 4.75 5.0 5.25 \
Vi HIGH-level input voltage I 20 \ ‘ 2.0 2.0 \
_ Mil +08 | +0.7 +0.8 v
Vie LOW-level input voltage ————t +
Com'l | | + 0.8 +0.8 +0.8 \
Ik Input clamp current j | -12 - 18 -18 mA
low  HIGH-level output current | |~ 800 — 400 ~1000| A
v | 16 | 4 20 mA
oL LOW-levet output current — f
Com'l 16 | 8 20 mA
) ) Mil | -85 +125| -55 | +125 | —55 +125 °C
Ta Operating free-air temperature
Com'i Q0 70 Q0 70 0 70 °C
NOTE

Vi = + 0.7V MAX {or 545 a1 Ty = +125°C only.
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LOGIC PRODUCTS

SHIFT REGISTERS 54/74194, LS194A, 5194

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted)

54/74194 54/74LS194A l 54]745194
PARAMETER TEST CONDITIONS! = 1 == UNIT
Min | Typ? | Max | Min | Typ? | Max | Min | Typ?
HIGH-level Voo = MIN, Vi = MIN, Mit 2.4 3.4 2.5 35 | ] 25 3.4 \
O output voltage | Vi =MAX, loy=MAX | Com'| | 2.4 3.4 2.7 35 | 2.7 3.4 v
‘ Mil 02 | 04 025 | 0.4 0.5°
= | |
LOW-level Vee =MIN. [, = max = T - S—
oL Vi = MIN, Com'| 02 | 04 035 | 05 05 v
output voltage V) = MAX = ] ; =
= lou=4mA | 74LS 025 | 0.4 , : v
{ IESE |
{nput clamp
ViK voltage Ve =MIN, | =l -15 -15 [ 12| v
Input current V, =55V 1.0 1.0 | mA
I at maximum Voo = MAX —— t e ——
input voltage Wi=7.0v 0.1 mA
. V= 2.4V 40 A
i ﬁIGH tevel | Voo = MAX .k = L IR I 1
input current | V,=2.7V l 20 50 whh
| - — - -
R V,=0.4V -1.6 -04 mA
™ iLnOV\/lIevrerI " Voo = MAX | 1= _: il ‘ S —
put curre [ vsow || 1 I T
hort-circui | Mii -20 - 57 ~20 | — 100 | ~40 [ —100 mA
i Short-circuit . Vee = MAX A | = psal |
output current* Com'l | —18 -57 | =20 | ~100 | 40 | | 00/
1 i = = = ]
Supply current? _ \ ‘ ‘
lec (totan Vee = MAX |3 63 15 23 85 ' 135 | mA
NOTES

For conditions shown as MIN or MAX, usa the apprapriale value specified under recommended aparaling conditians for \he applicagle lypa.

2. Al ypical values are at Voo = 8V, Ta = 25°C.
3. |gg is tested with Vor= + 0.5V and Voo = Vigp MAK+ 08V, et more thar ane culgul should be shorted al a time and dufation af {he sharf circuit showid not axcesd ane
second.
4. With all outputs open, D) inputs grounded and 4.5V appled to S, Sy, ¥A and the serjal Inpuls, I is 1eslee with a momentary ground, than 4 sy applied (c CP
5 VoL = +0.45V MAX far 548 at Ty = + 125°C anly.
AC CHARACTERISTICS T,=25°C, Vgc=5.0V
' 5474 [ sasizaLs 545/745 ]
PARAMETER TEST CONDITIONS | C_ =15pF, R, =400Q | C =15pF, R =2k} | C_ =15pF, R =280 | UNIT ‘
Min Max Min | Max Min | Max
[ Maximum clock ] ) f N . I W sios |
fpmax Ximu Waveform 1 25 25 70 MHz
frequency
tpy  Propagation delay 22 22 4.0 12 s
| tp,  Clock to output Veataires 1 26 26 40 16.5
Propagation delay ” |
—_5 18.F
tenL MR to output Waveform 2 37 30 1 8.5 | ns
NOTE B
Per indusiry convenlion. lyax is the warst case value of the maximum device operating freguency with no constraints an &y, Uy, pulse widih or guty
AC SETUP REQUIREMENTS T1,=25°C, Vg =5.0V
PARAMETER TEST CONDITIONS | sara___ | saismaLs 545/745 uNIT
[ | Min [ max | Min Max Min Max
tw(H) Clock pulse width, HIGH Waveform 1 20 .20 7 ns
tw(l) MR pulse width, LOW _ Waveform 2 | 20 ] | 20 12 ns
iy Setup time, Data to Clock | Waveform 3 20 | 20 5.0 ns
ty Hold time, Data to Clock | Waveform 3 0 |0 3.0 ns
ts(L) Setuptime LOW, S, to cp@ Waveform 4 30 30 11 ns
ts{H) Setup time HIGH, Sy to CP Waveform 4 30 30 11 ns
ty Hold time, S, to CP Waveform 4 0 0 30 ns
tec  Recovery time, MR to CP Waveform 2 25 25 9.0 | ns
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AC WAVEFORMS

CLOCK TO OUTPUT DELAYS
AND CLOCK PULSE WIDTH

. fPHL- *—-l ' 'PLHL— -[

MASTER RESET PULSE WIDTH,
MASTER RESET TO OUTPUT DELAY &
MASTER RESET TO CLOCK RECOVERY TIME

DATA SET-UP AND HOLD TIMES

Q Vm VM
Wavelarm 1 Wavetorm 3
Wag = 1BV IOr 5450745 Vi, = 1 3V for S4LS 7405
The shadad areas indicale whan 1he input 1s permitied 1o change pradictabilie autpu! perinrmance

SETUP AND HOLD TIMES
FOR S, AND S, INPUTS

MR _— Sq, 54
K # VM S474 ONLY 7711/./{\/“" \ ‘t VM
|S(H)I —— te(l) [=—
= -—-—l trac Era Sk ] h
$g. 8 " {
CP i Vi casi7as, saLSITALS ﬂtv"" ¥ \VM
"‘FHL'| st hH) WIS(L)’——_L’-L 1h(L)
¢ M / ce Ym
Waveform 2 Waveform 4
TEST CIRCUITS AND WAVEFORMS
TEST CIRCUIT FOR 54/74 TOTEM-POLE QUTPUTS INPUT PULSE DEFINITIONS
90% Y b | 5o e )
vee vee
NEGATIVE M
PULSE Vb
Ay oV
PULSE A DUT. Your — fo—ATHL{t) (TLH(‘rl—’j E
ol — LKt THL{t—=] ’w
| AMP (V)
0% 80%
AT cL ) POSITIVE
PULSE VM Y]
I 10% ) 0% o

DEFINITIONS
R = Load rasislor lo Vi (. see AC CHARACTERISTICS for valua.
TICS for valus.

D =Diodes are 11Y16, INI0E4, or squivalent.
tTLH. 7L Yaluea should be leas than or equal o the table entries.

C| = Load capacitanca includes jig and probe capacilance; ses AC CHARACTERIS:

Ry = Termlnation resistance should be equal to Zgy1 of Puise Generators.

Vi = 1.3V for 540Si74LS, V), = 1.5V for all other TTL families.

INPUT PULSE REQUIREMENTS —‘
FAMILY
Amplitude | Rep. Aate [ Puies width [ triy [ e
54174 30V 1MHz 500ns 7ns 7ns ‘
SALSIT4LS Jov 1MHz 500ns 15ns 6ns
5451748 3oV TMH2Z 500ns 25ns | 2.5ns

4-353



