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m _ TYPES SN54194, SN54LS134A, SN545194,

MSi SN74184, SNMLSI94A, SN74S194
| 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

BULLETIN NO. DL-§ 7611868. MARCH 1974—REVISED OCTOBER 1976

SNG4 194, ENSILEIBAA, SNSAS1H4 . .. J OR W PACKAGE

Parallel Inputs and Outputs SN74194, SN7ALST04A, SN745194 .. . J OR N PACKAGE
. (TOP VIEW)
Four Operating Modes:
Synchronous Parallel Load vec Oa 0 % 0D cLock 51 S0
Right Shift
Left Shift
Do Nothing
e Pasitive Edge-Triggered Clocking
e Direct Overriding Clear
A
TYPICAL TYPICAL I
™
TYPE M:foc':‘ POWER 3
FREQUENCY DISSIPATION CLEARSHIFT A B [4 D, SMIFT GND
. RIGHT LEFT
194 36 MHz 196 mW SERIAL  PARALLEL INPUTS  SERIAL
'LS194A 36 MHz 76 mW INPUT INPUT
'S194 105 MHz 426 mW
positive logic: see function table
description

These bidirectional shift registers are designed to incorporate virtually all of the features a system designer may want in
a shift register. The circuit contains 46 equivalent gates and features parallel inputs, paraliel outputs, right-shift and
left-shift serial inputs, operating-mode-contro! inputs, and a direct overriding clear line. The register has four distinct
modes of operation, namely:

Parallel (broadside} load

Shift right {in the direction Qa toward Qp)
Shift left (in the direction Qp toward Qp)
Inhibit clock {do nothing)

Synchronous paraliel loading is accomptished by applying the four bits of data and taking both mode control iﬁputs, S0
and §1, high. The data are loaded into the associated fiip-flops and appear at the outputs after the positive transistion
of the clock input. During loading, serial data flow is inhibited.

Shift right is accomplished synchronously with the rising edge of the clock puise when SO is high and S1 is low. Serial
data for this mode is entered at the shift-right data input. When SO is low and S1 is high, data shifts left synchronously
and new data is entered at the shift-left serial input.

Clocking of the flip-flop is inhibited when both mode control inputs are low. The mode controls of the
SN54194/SN74194 should be changed only while the clock input is high.

FUNCTION TABLE §
INPUTS OUTPUTS H = high level (steady state)
MODE SERIAL PARALLEL L = low lavel (steady state)
CLEAR LOCK Q Q Q =i i i R
PYRTY CLOC LEFT RIGHT|A 8 ¢ D A g Q¢ 0 | x :::::\:m {any Input, including tran
L X X X X X X X X X L L L L t = transition from low to high level
H X X L x x X X X X |aa0 Qo Qco Qpo | ® b,c, d = the lsve! of steady-state input at
inputs A, B, C, or D, raspactively.
H H H t X X |a b ¢ dfa b e d |5 Qg0 0cq Opo=the level of Qp,
H L H t X H X X X X Qan Cgn Qcn Qg, Qg, or Qg, respectively, bafore the
H L H t X L X X X X L Qan Qn Qcn indicated steady-state input conditions
were established.
H H L t H X X X X X |[{Qgn Qcn Qpn H Qan. Qg OCn. Qpn = the level of Q.
H H L + L X X X X X |Qgn Qcn Qpn G Qg, Q. respectively, before the most-
H L L X X X b'e X X X | Qa0 Qo Qco Qpo recent ! transition of the clock.
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TYPES SN54194, SNGALSISA, SN548194,
SN74194, SNJMLSIS4A, SN74S194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

functional block diagrams
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TYPES SN54194, SNGALSIBAA, SN54S194,
SN74194, SN74LSTMA, SNMIS194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

typical clear, load, right-shift, left-shift, inhibit, and clear sequences '
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TYPES SN54194,

SN74194, SN
4-BIT BIDIRECTIONAL UNIVERSAL smrr REGISTERS

SN545184,
. SN74S194

EVISED OCTOBER 1976

schematics of inputs and outputs
‘194
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
v - Vee
cc - 100 2 NOM
INPUT. R
OuTPUT
Clock input: Fgq = 4 k§l NOM
All other inputs: H.q =6 k{1 NOM
‘LE194A
EQUIVALENT OF R, L, EQUIVALENT OF CLEAR, TYPICAL OF ALL OUTPUTS
A, B, C, AND D INPUTS CLOCK, $0, AND S1 INPUTS
— _——-—1)— VCC
120 2 NOM
vee —_—— Vee —._1— —_— b
15 k{2 NOM 17 k2 NOM
<
NPUT - INPUT - OuUTPUT
'S194

Vee

INPUT

EQUIVALENT OF EACH INPUT

Ciear, shift/load: R.q =4 kST NOM

Al other inputs: Req = 2.8 kI NOM

TYPICAL OF ALL OUTPUTS

1 Vee
$50 2 NOM
b

OUTPUT
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TYPES SN54194, SN74194

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

REVISED MARCH 1974

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

Supply voltage, Voc (see Note 1) . . . . . . . . . . . 7V
Input voltage . .. ... BBV
Operating free-air temperature range: SN64194 . . . . . . . . . —65°C to 126°C
SN74194 . . L L L L. L. 0°C 10 70°C
Storage temperature range . . —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SNB4194 SN74184 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55| 4.76 65 826| Vv
High-level output current, 1oy —800 —800 | uA
Low-lsvel output current, {op 16 16 | mA
Clock frequency, foioek 25 o] 26 | MHz
Width of clock or clear pulse, ty, 20 20 ns
Modse control 0 30 ns
Setup time, tg, Serial and parallel data 20 20 ns
Cleer inactive-stste 25 25 ns
Hoid time at any input, ty 0 0 ns
Operating free-air tempersture, T 5 —55 125 [3) 70| °C

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

SNG4194 SN74104
PARAMETER TEST CONDITIONST MIN_ TYPF MAX |miN TYPE MAX UNIT

Vi High-level input voltage 2 2 \4
ViL Low-level input voitage 0.8 08| Vv
VK input clamp voltage Vee=MIN, §)=—-12mA -1.5 -15]| V
Von High-level output voltage Vee = MIN, Vin=2V, 24 34 24 24 v

ViL=08V, igy=—800uA
VoL Low-tevel cutput voitage Vec=MIN, Viy=2V, 02 04 02 04 v

Vi =08V, lgL=16mA
] Input current at maximum input voltage Vee = MAX, V=685V 1 1| mA
fiq  High-level input current Vee = MAX, V=24V 40 40 | pA
L  Lowdevel input current Vee =MAX, V=04V —-1.6 —1.6] mA
log Short-circuit output current § Ve = MAX -20 -57 [ 18 —57 | mA
icc  Supply current Voo = MAX, See Note 2 3 63 39 63| mA
tFor conditions shown as MIN or MAX, use the appropriate vaiue specified under recomr operating

1AN typical vatues sre st Voo = 6V, T = 25°C.
Not more than one output shoufd be shorted at a time.

NOTE 2: With all outputs open, inputs A through D grounded, and 4.5 V applied to S0, S1, clsar, and the serial inputs, lc is tested with a

momentary GND, then 4.5 V applied to clock.

switching characteristics, Ve =5V, TaA=256°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximum clock frequency ¢ 15 of 25 36 MHz
tpHL Propegetion delay time, high-to-low-feve| output from clear RL 40:‘_; 19 30| ns
tpL4 Propagation delay time, low-to-high-level output from clock Sal; Figure 1’ 14 22| ns
tpHL Propagstion delay time, high-to-low-level output from clock gu 17 26| ns
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TYPES SN541S194A, SN74LS194A
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

REVISED OCTOBER 1976

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

Supply voitage, Vo (seeNote 1) . . . . . . . .. L L. Lo s FAY
Inputvoltage . . . . . . . . . . . L . L s e s e e e e e e e e e e e e e eIV
Operating free-air temperature range: SNG4LS184A . . . . . . . . . . . . . .. .. —B65°C to 126°C

SN74LS194A 0°C to 70°C

Storage temperature range
NOTE 1: Voltage values ars with respect to network ground tarminal.

recommended operating conditions

—65°C to 150°C

SNSALS194A SN74LS184A
MIN NOM MAX |MIN NOM MAX UNIT
Supply voltage, Vcc 4.5 5 655|475 5 6525| v
High-level output current, oy —~400 —400| uA
Lows-level output current, i) 4 8] mA
Clock frequency, foiock [ 25 0 25| MHz
Width of clock or clear pulse, ty, 20 20 ns
Mode controt 30 30 ns
Satup time, tg Seriat and parallel data 20 20 ns
Clear inactive-state 25 25 ns
Hold time at any input, th 0 ns
Operating free-sir temperature, T a —b66 125 0 70| °C

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

SNEALS1MA SN74LS194A
PARAMETER TEST CONDITIONST MIN TYPE MAX |MIN TYPE MAX UNIT
Viy High-level input voitage 2 2 v
ViL Lowlevel input voitage 0.7 08| Vv
Vik Input clamp voltage Ve = MIN, I|=-18mA -1.5 -16] Vv
VoM High-level output voltage Veg=MIN,  Vin=2V, 25 35 27 35 v
ViL = Vi max, Ig = —400 sA
VoL Lowdlevel output voltage Vee = MIN, Vig=2V, |loL=4mA 0.25 04 0.25 04 v
Vi = Vi mex oL =8mA 0.35 05
h lnpu.t cumfnt o Veg=MAX, V=7V 0.1 0.1] mA
maximum input voltage
Iy High-level input current Voo =MAX, V=27V 20 201 kA
tj  Low-lsvel input current Veg = MAX, V=04V —0.4 —04] mA
fog Short-circuit output current? | voe = MAX -20 —100 | —-20 —-100| mA
Icc Supply current Vee = MAX, See Note 2 15 23 15 23| mA

*For conditions shown as MIN or MAX, use the appropriste value specified under racommended operating conditions.
$All typical values sre st Vec =5 V, Tp = 25°C.
Not mare than one output should be shorted at a time, and duration of the shart-circuit should not exceed one second.

NOTE 2: With all outputs open, inputs A through D grounded, and 4.5 V applied 10 S0, S1, clesr, and the serial inputs, Icc Is tested with a

momentary GND, then 4,6 V, applied to clock.

switching characteristics, Vec =5V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
fmax Maximum clock frequency CL = 15 pF, 25 36 MHz
tpHL Propagation delay time, high-to-low-level cutput from clear RL =2 kn 19 30| ns
tpL 4 Propagation delay time, low-to-high-level output from clock See Figure " 14 22| ns
tpHL Propagation delay time, high-to-low-level output from clock 17 26| ns
TEXAS INSTRUMENTS
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TYPES SN545194, SN748194

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

REVISED MARCH 1974

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

Supply voltage, Vo (see Note 1)
Input voltage

Operating free-air temperature range: SN545194 .
SN745194

Storage temperature range

NOTE 1: Voltage vaiues sre with respect 10 network ground terminal.

recommended operating conditions

A"
55V

—65°C to 125°C
0°C to 70°C
—65°C 10 150°C

SNE4S194 SN748184 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vog a5 5 55475 § 625| V
High-level output current, I -1 -1] mA
Low-level output current, lgg 20 201 mA
Clock frequency, felock 1] 70 [+] 70 | MHz
Width of clock pulse, tw(clock) 7 7 ns
Width of clear puise, 'vl(cl_-ar) 12 12 ns
Made control 11 11 ns
Setup time, tg Sarial snd parallel data 5 5 ns
Clear inactive-state 9 9 ns
Hold time at any input, ty, 3 3 ns
Operating free-air e, TA —55 125 o 70| °C

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

SN545194 SN745184
PARAMETER TEST CONDITIONS MIN TYPT MAX |MIN TvPT MAX UNIT

V{4 High-level input voltage 2 2 v
ViL Lowevel input voltage 0.8 08| V
ViK Input clamp voltage Vo= MIN, ) =—18mA -1.2 -12| v
Vou High-level output voltage :ff: oh:;h\‘/', :;: : i:'mA 25 34 27 34 v
VoL Low-level output voltage :ff: o“g':" :lc;t N :ovr;m 05 os| v
h Input current at maximum input voltage Ve =MAX, V=556V 1 1| mA
Wiy  High-level input current Voo = MAX, V=24V 50 50 | A
I Lowlevel input current Vee = MAX, V=04V -2 -2 | mA
1os Short-circuit output current® Vee = MAX —40 —100 | —40 —100 | mA

VCC = MAX, Ses Note 2 8 135 85 135
lcc  Supply current Vee = MAX, mA

Ta=125°C, | W package 110

See Note 2

TFor conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions,

YAl typicat valuss ere at Ve = 5 V, T4 = 25°C.

§Not mora than one cutput should ba shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outpurs open, inputs A through D grounded, and 4.5 V applies to SO, S1, clesr, and the serinl inputs, Ic¢ is tested with a
momemtary GND, then 4.5 V, applied to ciock.

switching characteristics, VCc =5V, TA=25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX JUNIT
fmax Maximum clock frequency CL = 15pF, 70 105 MHz
tpHL Propagstion delay time, high-to-low-level cutput from clear R, =280 0 125 185]| ns
tpLH Propagation delay time, low-to-high-level output from clock See Figure 1' 4 8 12| ns
tpHL Propagstion delay time, high-to-low-leve! output from clock 4 11 166 ns
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TYPES SN54194, SN54LSI4A, SN54S194,
| | SN74194, SN74LS194A, SN74S194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST TABLE FOR SYNCHRONOUS INPUTS

OUTPUT Vce DATA INPUT | gp |OUTPUT TESTED
FOR TEST {SEE NOTE E)
FROM A 45V 45V Qp 8t thiq
OUTPUT 8 45V 4A5V| Qpattysg
Uff;—:? {See Note C} c 45V 45V Qg at tpeq
$ (‘;l;:h":’:‘;) o a5V 45V|  Qpatins
= = L Serial Input |45V 0V Qp attpeg
LOAD FOR OUTPUT UNDER TEST RSerialinput | OV 45V| Qpatthes
% tuiclear)
CLEAR
cLocK
DATA
INPUT
(SEE TEST
TABLE)
[ 1
ouUTPUTQ Vret / Vret Vret

VOLTAGE WAVEFORMS

NOTES: A. The clock puise generator has the following charscteristics: Zgyt = 50 £ and PRR < 1 MHz, For *184, t, K 7 ns and t; < 7 ns.
For'LS194A, 1, < 16 ns and t¢ < 6 ns, For '$194, 1, < 2.5 ns and t; < 2.5 ns. Whan testing f .. vary PRR.

. €L inciudes probe and jig capacitance.

All diodes are 1N3064 or 1NS816,

. A clear pulse is applied prior to each test.

For '184 and ‘S194, Vygf = 1.5 V; Tor 'LS194A, Vigs = 1.3 V.

eAmonw

. tp = bit time before clocking transition.
tn+1 = bit time after ons clocking tramition.
th+4 ™ bit time after four clocking transitions.

FIGURE 1-SWITCHING TIMES

. Propagstion dslay times (tpg iy and tpyy) ) are messured st tp, 1. Proper shifting of data is verified at th, 4 with a functionat test.
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