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TTL MSI PARALLEL-IN SERIAL-OUT REGISTERS
for application as

e Dual-Source, Parallel-To-Serial Converter e Serial-In Serial-Out Register
description SN5494 . . . J OR W PACKAGE
SN7494 ... N PACKAGE
These monolithic shift registers which utilize tran- {TOP VIEW)
sistor-transistor logic {TTL) circuits in the familiar sin CTChal poa
Series 54/74 configuration, are composed of four R-S ee Oz 15 pe2
master-stave flip-flops, four AND-OR-INVERT gates, pic (s 1e[] P28
and four inverter-drivers. internal interconnections of pip Oja  a3f] w2
these functions provide a versatile register which V:Efi E: :fj ‘P;;g’
performs rightshift operations as a serfal-in, serial-out ser (17 1ol] cLR
register or as a dual-source, parallel-to-serial convert- ax Os 9] ap
ar. A number of these registers may be connected in
series 10 form an n-bit register, logic symbol®
All flip-flops are simultaneously set to a low output - et
level by applying a high-level voltage to the clear PE2 L:-E’l—- Gz
input while the internal presets are inactive (high). oun ol E':“'*
See the preset function table below. Clearing is il e
independent of the levetl of the clock input. by | -y
The register may be parallel loaded by using the clear :’1: _('!‘f’z. :
input in conjunction with the preset inputs. After eag A8 2c
clearing all stages to low output levels, data to be ric -:317;’—-
loaded is applied to either the P1 or P2 inputs of each :fg T =
register stage (A, B, C, and D} with the corresponding pap 23 — do

preset enable input, PE1 or PE2, high. Presetting, like
clearing, is independent of the level of the clock
input.

TThis symbol is in accordance with ANSU/IEEE Std 91-1984
and IEC Publication 617-12.

Transfer of information to the outputs occurs on the positive-going edge of the clock pulse. The proper information
must be setup at the R-S inputs of each flip-flop prior to the rising edge of the clock input waveform. The serial input
provides this information for the first flip-flop, while the outputs of the subsequent flip-flops provide information for
the remaining R-S inputs, The clear input must be at a low level and the internal presets must be inactive {high) when
clocking occurs.

PRESET FUNCTION TABLE

T NCTH
{BIT A, TYPICAL OF ALL) REGISTER FUNCTION TABLE

PRESET INPUTS [|INTERNAL INTERNAL PRESETS INPUTS INTEANAL QUTPUTS | OUTPUT
PE1 P1A PE2 P2ZA |PRESET A A B [+ D | CLEAR CLOCK SERIAL Qp [+ 12} Cc Qp

L X L X |H inactive) #H H H H H X X L L L L

L X X L |H linactive) L L L L L X X H H H H

X L L X |H tinective) H H H H L L X Qap Qo Qco | 9po

X L X L |H (inactive) L H Lt H L L X H Qgg H Opo
H H X X |L (activel H H H H L t H- H Oan  Ogn Qcp
X X __H H L (aciive} H H H H L 1 L L Qan  Qpn Qga

H = high level {steady stata), L = low lavel (steady state), X = irrefevant, T = transition from low to high levei
Qa0 Qpo. Qoo Onp = the level of Qp, Qg. Q. or Qg, respectivaly, before the indicated steady-state input conditions were established.
Qpn Qpn. Qcp = the level of Qp, Og, or Oc. respectively, before the most-recent 1 transition of the clock.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voitage, Vog (seeMoate 1) . . . . L o . L o0 000 e e e e e e e e e v
inputvoltage (see NOte 2) . . . . . . . « « « v 4 4 b e e e e e i e e e e .. .. BBV
Operating free-air temperature range: SN5494 Circuits . . . . . . . . . . . ... ... -55Ctw 125°C

SNTA94Circuits . . . . . . . . . .t e ... ... 0°Ct70°C
Storage temperature range . . - . . - « -« « st e 4t s e e e, . —B5Cto 150°C

NOTES: 1. Voltage values are with respect 1o network ground terminal.
2. input voltage must be zero or positive with respect to network ground terminal.
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logic diagram {positive logic]

PRESETS
4 \
P1A P2A 1B P28 PiC P2C P1D P20
(n e |2 (14) . {3} 131 |4 an
PRESET | pea 22! o ° —
ENABLE {6}
iNPUTS | PET
1 2 1 2 1 z 1 2
A B8 c D
PRESET PRESET PRESET PRESET

(3) OUTPUT

s Qp 5 Qg s ac s opb—L ap
> CK |—a>cK r::> CcK —Q>CK
sertaL {7} = _
INPUT R Qa R Qg R R
CLEAR CLEAR CLEAR CLEAR
(8} D"L T T T
CLOCK
10 P L l l
CLEAR

schematics of inputs and output

g!

EQUIVALENT OF EACH INPUT QUTPUT

v —
CC ; — Veo
Reg 130 §1 NOM
INPUT —— -
OUTPUT

PE1and PE2: Rgq =1k NOM

Al others: Rgq = 4 k&2 NOM
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recommended operating conditions

SN5494 ) SN74594 T

MIN NOM MAX | MIN NOM MAX s
Supply voitage, Voo 45 5 55 | 4.7 5 525 v
High-level output cumrent, ioH ' --400 —400 | pA
Low-fevel cutput current, gL 16 16| mA
Width of clock pulse, ty{dock) 35 35 ns
Width of clear pulse, ty(clear) 30 30 ns
Width of preset pulse. ty{preset) 30 30 as

) High-level data 35 35

Setup time. tus Low-leveldata | 25 25 "
Hold time, t 1] 0 ns
Operating free-air temperature, Ta —~55 125 [i) 701 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN5494 SN7494

P TEST conDiTIONST UNIT

RIANETER MIN Tyrpt max |MIN TYPE MAX

ViH4 High-level input voltage 2 2 v

Vi Lowlevel input voltage 0.8 08| V
Veo=MIN, Vig=2V,

VoH High-level output voltage ¢c IF 24 35 24 35 v

V=08V, Igy=-400uA
Voo =MIN, Viy=2V,

VoL Lowlevel output voltage ViL=08V, loL=16mA 0.2 0.4 0.2 04 v
] Input current at maximum input voltage Voo =MAX, V=55V 1 1| mA
i  High-level input current bt R Voo =MAX, V=24V (i 1 BA
Other inputs 40 40
; Presets 1 and 2 —64 —6.4
e Low level input current Orther inputs Voo =MAX, V=04V 16 e mA
10g  Shortcircuit output current§ Vge = MAX —20 -57 | —18 —67{ mA
icc  Supply current Voo = MAX, See Note 3 35 50 35 58| mA

TFor conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions.
T AN typical values are at Voo =5 V, T4 = 25°C.
Not more than one output should be shorted at a time.
NOTE 3: Icg is measured with the outputs open, clear grounded following momentary application of 4.5 V, both preset-enable Inputs
grounded, and all other inputs at 4.5 V.

switching characteristics, Vgg = 5 V., Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
frnax Maximum clock frequency 10 MHz
P ation delay time, low-to-high-i :
il ropagati ay time, low-to-high-level 25 40 -

output fram clock

Propagation delay time, high-to-low-level
i, opagation delay t g e Gy = 15 ok, RL = 400, 25 40 .

output from clock
P - = See Note 4
Propagation delay time, low-to-high level
tpr R 35 ns
output from preset

Propagation delay time, high-to-low-level
tPLH 40 ns
output fram clear

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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