SN5494, SN7494
4-BIT SHIFT REGISTERS
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TTL MSI PARALLEL-IN SERIA UT REGISTERS
for app
e Dual-Source, Parallel-To-Serial Converter e Serial-In Serial-Out Register
Pescription , SNS494 .. .J OR W PACKAGE
SN7494 . . . N PACKAGE
These monolithic shift registers which utilize tran- (TOP VIEW}-
sistor-transistor legic {TTL) circuits in the famiiiar pia O Um:] -
Series 54/74 configuration, are composed of four R-S M8 Ez s[] PE2
master-slave flip-flops, four AND-OR-INVERT gates, oeic Oy 1ed 2B
and four inverter-drivers. Intemal interconnections of 0 s 13l p2c
these functions provide a versatile register which VPCE? E: :f% g;;’
performs right-shift operations as a serial-in, serial-out ser 7 D) ewm
register or as a dual- source, Dafallel -to-serial convert- 1K (s a[] Qp
er. A number of these registers may be connected in "
series to form an n-bit register. logic symbol
SAG4
All flip-flops are simultaneously set to a low output TR
levet by applying a high-level voltage to the clear PEZ ‘(‘1:" &z
input while the internal presets are inactive (-high). CCLL':( PPy >“w_’
See the preset function tabie beiow. Ciearing is ’ - r
independent of the level of the clock input. pgrom
- (16}
The register may be parailel icaded by using the clear Pz -
. : . . . . p1g 22150
input in conjunction with the preset inputs. After pza L4 | o
clearing all stages to low output levels, data to be PIC —::11';-—
loaded s applied to either the P1 or P2 inputs of each : :‘22 @ | .
register stage (A, B, G, and D) with the corresponding papy 11 2 o
preset enable input, PE1 or PEZ2, high. Presetting, like b . _
clearing, is independent of the level of the ctock This symbal is in accordance with ANSI/IEEE Std 91-1984
input and IEC Publication $17-12.

Transfer of information to the cutputs 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 B-S inputs. The clear input must be at a low level and the internal prasets must be inactive {high)} when
clocking occurs.

PRESET FUNCTION TABLE

I A
{BIT A, TYPICAL OF ALL) REGISTER FUNCTION TABLE

PRESET INPUTS |INTERNAL INTERNAL PRESETS INPUTS INTERNAL QUTPUTS | QUTPUT
PE1 P1A PE2 P2A |PRESET A A B < D | CLEAR CLOCK SERIAL | Qp Qg Q¢ Qp

L X L X | H linactive) H H H H H b4 X L L L L

L b4 X L H {inactive) L L L L 1L X X H H H H

X L L X | H {inactive) H H H H L L X Qap Qg Qcg Qpg

X L X L | H {inactive) L H L H L L X H Qug H Qpo

H H X X |L {active) H H H H L t H H Qan Qgn Aen

X X H H |L {active) H H H H L t L L Qan Cgn Qcp

H = high level (steady state), L = low level {steady state), X = irrelevant, 1 = transition fram low to high level
Qa0 Qgo. Qco. Qpg = the level of Oy, Qg, Qc, or Qp, respectively, before the indicated steady-state input conditions were astablisnad,
Qan, Aan. Qep = the level of Q g, Qp, or Qg, respectively, before the most-recent T transition of the clock.

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

Supplvvoltagevcc(seeNoten..............................7V
Input voltage (see Note 2} . . e e e e e e e e e e e e e . . B 5 \'
Operating free-air temperature range SN5494 Cnrcmts e e e e e e e e —55 Cto 125°C

SN7484Cireuits ., . . . . . . . . . . . ... ... 0Cto70°C
Storage temperature range . . . . . . . . .+ 4 . s e i e ... . . . .. ... —85°Cto150°C

NOTES: 1. Voltage values are with raspect 1a natwark ground terminal.

2. Input voltage Must ba zero ¢r positive with respect to natwork ground terminal.
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SN5494, SN7494
4-BIT SHIFT REGISTERS

iogic diagram {positive logic)
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enmnrmamaanedad Araratione canAdifiaee
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SNS4%4 SN7494
UNIT
MIN  NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 g 55 | 4.75 5 525 v
High-level output current, lgn —400 —400 KA
Low-ievei output current, igL i6 16 | mA
Width of clock pulse, ty(clock) 35 35. ns
Width of clear pulse, twiciear) 30 30 ns
Width of preset puise, ty{preset) 30 30 ns
s . High-level data 35 35
etup t 1 ns
up time, tg, Low-level data 25 25
Hoid time, th 0 0 ns
Operating free-air ternperature, T g —55 128 0 70| °C

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

SNE494 SN7434
PARAMETER TEST coNDITIONS UNIT
MIN TYPE mAX {MIN TYPI MAX
ViH High-level input voltage 2 2 v
VL. Low-level input voltage 0.8 0.8 A\
v =MiIN, Vig=2V,
Von High-level cutput voltage cC H 24 35 24 359 v
ViL=08V, lgy=-400uA |
Vo =MIN, ViH=2V,
VoL Lowlevel output voltage cc tH 0.2 0.4 0.2 0.4 v
ViL=08V, lg=16mA
1 Input current at maximum input vol tage Veg = MAX, V=58V 1 1] mA
A A Presets 1 and 2 160 160
iy High-level input current - Voo =MAX, V=24V uhy
Qther inputs 40 40
. Lowtevel i . Presets 1 and 2 v MAX, V=04V —6.4 —6.4 A
ow-tevel input current = , = {), m
L o Other inputs cc i -1.6 -1.6
los  Short-circuit ocutput current § Voo = MAX —-20 -57 | —18 =57 mA
lgc  Supply current Voo = MAX, See Note 3 35 50 35 58| mA
TFor conditions shown as MIN or MAX, use the aporogriate value specified under recommended operating conditions.
L4l typical values are at Ve = 6 V, T = 25°C.
§ Mot more than one output should be shorted at a time.
NOTE 3: Ig is measured with the cutputs open, clear grounded fallowing mormentary application of 4.5 V, both preset-enable inputs
grounded, and all other inputs at 4.5 V.
switching characteristics, Vgg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS MiN TYP MAX UNIT
fmax Maximum clock frequency 10 MHz
Propagation delay time, low-to-high-level
PLH 9 Y g 25 40 ns
output fram clock
Propagation delay time, high-to-low-level
TPHL Cg = 15 pF, RL = 400 0, 25 40 ns
output from clock
- - - See Note 4
Propagation defay time, low-to-high level
PLH 3s ns
output from preset
Propagation delay time, bigh-to-low-ievel
PLH 40 ns
output from clear

NOTE 4: Load circuits and voltage wavefarms are shown in Section 1,
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications®).

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated
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