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L TYPES S:%Q,“A. 8“541!5 SNB4LSS5B,
Mmsli 4-BIY PARAL[EL—MCES%HL%T REGISTE:S

BULLETIN NO. DL-S 7611872, MARCH 1974--REVISED - OCTOBER 1978

TYPE TYPICAL MAXIMUM TYPICAL
CLOCK FREQUENCY POWER DISSIPATION
'96A 36 MHz 196 mW
'L96 5 MHz 19mwW
‘Ls9sB 36 MHz 66 mW
description

These 4-bit registers feature parallel and serial inputs,
parallel outputs, mode control, and two clock inputs.
The registers have three modes of operation:

Parallel (broadside) load
Shift right (the direction Qa toward Qp)
Shift left (the direction Qp toward Q)

Parallel loading is accomplished by applying the four
bits of data and taking the mode control input high,
The data is loaded into the associated flip-flops and
appears at the outputs after the high-to-low transition
of the clock-2 input. During loading, the entry of
serial data is inhibited.

Shift right is accomplished on the high-to-low transi-
tion of clock 1 when the mode control is low; shift
left is accomplished on the high-to-low transition of
clock 2 when the mode control is high by connecting
the output of each flip-flop to the parallel input of
the previous flip-flop {Qp to input C, etc.) and serial
data is entered at input D, The clock input may be
applied commonly to clock 1 and clock 2 if both
modes can be clocked from the same source. Changes
at the mode control input should normally be made
while both clock inputs are low; however, conditions
described in the last three lines of the function table
will also ensure that register contents are protected.

FUNCTION TABLE

SNG495A, SN54LSIEB . . . J OR W PACKAGE
SN7495A, SN74LS05B . .. J OR N PACKAGE
{TOP VIEW)

Yeo

r____h____\umngmm

an Q

O Op' REMFT (LOAD)

positive logic: see function tabla

SHLR:;
(i

.J OR T PACKAGE

-J OR N PACKAGE
OP VIEW)

positive logic: see function table

INPUTS QUTPUTS
MODE CLOCKS PARALLEL

conroL [ZT Tl M A 8 ¢ B A % % %
H H X X X X X X | Qap Qo Qco Qpo
H + X X a b c d 8 b c d
H + X X Qgt Q¢t Qpt d [ Qgyn Qcpn Qpn d
L L H X X X X X |Qap Qo Qco Qpo
L X 4 H X X X X H Qan Qgn Qcn
L X 4 L X X X X L Qan Qgn Qcn
t L L X X X X X Qa0 Qo Qco Opo
4 L L X X X X X |Qag Qo Qco Qpo
i L H X X X X X | Qag Qo Qco Opo
+ H L X X X X X | Qap Qo Qco Qpg
t H H X X X X X | Qap Qgo Qco Qpo

tShiftng left external of Qp to A, Q¢ to B, and Qp to C. Seriai data is entered st Input D.

H = high level (steady state), L = low jevel (steady state), X = [rrelevant (any Input, including transitions)
1 = transition from high to low lewel, * = transition from low to high level
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively.

Qap. Ggo. Qco. Qpo = the level of Gy, Qg, Qc, or Qp, respactively, before the indicated steady-state Input conditions wera established.
Qan Qgn. Acn: Qpp = the level of Qp, Qg, Q¢, or Qp, respectively, before the most-recent | transition of the clock.
L
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TYPES SN5AS5A, SNGALES. SNGALSS5B, SN7495A, SN741L95, SNT4LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

REVISED OCTOBER 1978
functional block diagram

T96A, LE9EBI ('L98]
DATA INMUTS
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! schematics of inputs and outputs

‘SBA ‘L9S ‘864, 'LOS
EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT TYPICAL OF ALL ODUTPUTS
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absolute maximum ratings over operating free-air teamperature range (unless otherwise noted)

SN54’ | SNSAL‘ | SNBALS’ | SN74° | SN74L° | SN74LS' | UNIT
Supply voltage, Ve {see Nota 1) 7 8 7 7 8 7 v
Input voltage {sea Note 2) 5.5 5.5 7 55 55 7 v
Interemitter voltage (sse Note 3) 5.5 5.5 55 5.5 v
Operating free-air temperature range ~85 10 125 01070 °c
Storage temperature range —65 to 150 —65 to 150 °c
NOTES: 1.

Voltage values, except interemitter voltage, are with respect 1o network ground terminal,
. For the ’'L95, input voltages must be zera or pasitive with respect to natwork ground terminail

3. This is the voltage betwesn two emirters of a multiple-emitter input transistar. This rating spplies between the clock-2 input and
the mode control input of the '96A end 'L95,
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TYPES SN5495A, SN7485A
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

REVISED MARCH 1974

recommended operating conditions

SNS5495A SN7495A
MIN NOM MAX | MiN NOM MAX uNiT
Supply voltage, Voo 4.5 5 65 |4.75 5 525 \4
High-level utput current, 104 —800 ~800 | uA
Low-level output current, lg 18 18 | mA
ﬁmk frequency, foiock 0 25 0 25 | MHz
Width of clock pulse, tyy(clock) (see Figure 1) 20 20 ns
Setup time, high-level or low-level data, 1, (see Figure 1} 15 15 ns
Hold time, high-levet or low-level data, 1y, {see Figurs 1) a o ns
Time to enable clock 1, tengpie 1 {see Figure 2) 15 15 ns
Time to enable clock 2, tyngh)e 2 15e€ Figure 2) 18 15 ns
Time to inhibit clock 1, tipnihit 1 (see Figure 2) 5 5 ns
Tieme to inhibit clock 2, tnhibit 2 (see Figure 2) 5 ] ns
Operating free-sir temperature, Ty, -85 126 [] 70} °C

electrical characteristics over recommended operating free-air temperature range {unj

ess otherwise noted)

SNGA9BA 7495A
PARAMETER TEST CONDITIONST SN UNIT
MIN TYP! MAX |MIN _ TYPT MAX
ViH High-level input voitsge 2 2 v
ViL Low-level input voitage 0.8 08| V
ViK Input clamp voltage Vg =MIN, 1| =—-12mA -1.5 -15]| Vv
Ve =MIN, V=2V,
VgH High-level output voltage 24 34 24 34 v
ViL=08V, IgH =-800uA
Vee=MIN, Vig=2V,
VoL Low-level output voitage 0.2 04 0.2 04] V
ViL=08V, loL=16mA
Input
" nput current at Ve = MAX, V=55V 1 1| ma
maximum input voltage
ial, A, 8,C,D,
High-level Serial, 40 a0
W Clock 1 or 2 Voo = MAX, V=24V uA
input current
Mode control 80 80
isl, A,B,C,D,
Low-level Serial 16 -186
W Clock 1 or 2 Veo=MAX, Vi=04V mA
input current
Made control —-3.2 —-3.2
los  Short-circuit output current§ Vee = MAX -18 -§7 | —18 ~57 | mA
tcec  Supply current Ve =MAX, SeeNote 4 39 63 39 63| mA

tFor conditions shown as MIN or MAX, use the appropriate vaiue specified under recommanded opsrating canditions.
fan typical values are st Voo =5V, Tao = 25°C.
§Nol more than one output should be shorted at a time.
NOTE 4: Igc is measured with ali outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.6 V; and s momentary
3V, then ground, applied to both clock inputs.

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

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
Maxi MH

fmax unmuvrn clock frcfwency i CL=15pF, RL=4001, 25 36 z
tpLH Propagation defay time, low-to-high-level output from clock See Figurs 1 18 27 ns
tp4L Propagation delay time, high-to-low-level output from clock 8y 21 32| ns
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TYPES SN54185, SN741L95
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

racommended operating conditions
SNB4LOS SN74L96 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vco 45 [ 55 |4.76 5 52 v
High-level output current, 14 —-100 -200 | mA
Low-level output current, gy 2 36 | mA
Clock frequency, fejock 0 3 o 3 | MMz
Width of clock pulse, ty(ciack) {see Figure 1) 200 200 ns
Satup time, high-level data, 1y, (see Figure 1) 100 100 ns
Setup time, low-level data, tg,; (mjigurc 1) 120 120 ns
Hold time, high-level or low-level deta, 1), (see Figure 1) [} 0 ng
Time to enabls clock 1, tanable 1 (se¢ Figure 2) 225 225 ng
Time to enabis clock 2, tanghie 2 (see Figure 2) 200 200 ng
Time to inhibit clock 1, tinhibit 1 (see Figure 2) 100 100 ns
Time to inhibit clock 2, tiphibit 2 {see Figure 2) 0 [] ns
Operating free-air temperature, T, —5§ 125 4] 70 | °C
alectrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNEALIS SN74L96
ARAMETER TEST CONDITIONS! T
PARAM MIN_ TYPT MAX |[MIN_ TVPE MAX|" "
Vi High-level input voltage 2 2 \'
ViL Lowevel input voltage 0.7 07| V
. Vee=MIN, V=2V,
- 4 3 4
VoH High-level output voltage ViL =07V, lon=MAX 2 3.3 2 3.2 v
Voc=MIN, Viy=2Vv,
0.1 0.3 0.2 0. v
VoL Low-level output voltage VIL=07V, loL = MAX 5 4
Input current Serial, A, 8,C, D, 100 100
] at maximum Clock 1 or 2 Vg =MAX, V=55V A
input voltage Mode control 200 200
Serial, A,B,C, D
Hioh-level ,A,B,C,D,
hy _""'"t':":mm Glock 1 or 2 Ve =MAX, V=24V 10 101 ua
fnput ey Maode control 20 20
Serial, A, 8,C, D,
g ~0.1 -0.1
g ove . clock 1 or 2 Voo =MAX, V=03V 8 &l ma
input curren Mode control —0.36 -0.36
Igg  Short-circuit output current § Voo = Max -3 -15 | -3 -16| ma
lec  Supply current Voe = MAX, SeeNoted 3.8 ] 3.8 o] mA

TFor condltions shown ss MIN or MAX, use the appropriate value specified under recommanded operating conditions,

fan typical valuasare at Voo =BV, Ta = 286°C.
§Not more than one output should be shorted at 8 time.

NOTE 4: Igc is measured with all outputs and serisl input open; A, B, C, and D inputs grounded; mods contro! at 4.5 V; and a momentary

3 v, then ground, applied to both clock inputs.

switching characteristics, Vg =5V, Tao=26°C

PARAMETER TEST CONDITIONS MIN TYP MAX|UNIT
i 3 5 MH;
fmax Maxomurrl clock froquancv CL=50pF, Rp=4ka, z
tpLH Propegstion delay time, low-to-high-level output from clock See Figure | 116 200] ns
tpt_  Propagation delay time, high-to-low-level output from clack w 126 200| ns
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TYPES SN541S85B, SN741L895B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

REVISED OCTOBER 1976

recommended operating conditions
SN541L5968 SN74LS958

MIN NOM MAX |[MIN NOM MAX UNIT
Supply voltage, Voo 4.5 5 55 |4.75 5 6.25 \4
High-level output current, IoH —400 —400 | uA
Low-level output current, I 4 8 | mA
Clock frequency, foock 0 25 0 25 | MH:z
Width of clock pulse, ty(ciock) {see Figure 1) 25 25 ns
Setup time, high-level or low-level data, tg,, (see Figure 1} 20 20 ns
Hold time, high-level or low-level data, ty, {see Figure 1} 20 10 ns
Time to enable clock 1, tenable 1 {see Figure 2} 20 20 ns
Time to anable clock 2, tenable 2 {38e Figure 2} 20 20 ns
Time to inhibit clock 1, tinhibiy 1 (see Figure 2) 20 20 ns
Time to inhibit clock 2, tinhibit 2 (see Figure 2} 20 20 ns
Operating free-air temperature, T 4 —65 125 0 70 | °Cc

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

SN54LS968 SN74L5968
PARAMETER TEST CONDITIONS? NIT
MIN TYP! MAX [MIN TYPI MAX u!
V|4 High-level input voltage 2 2 v
ViL Lowlevel input voltage 0.7 08| Vv
V|K input clamp voltage Vee = MIN, Ij= —18 mA -1.5 -1.5| Vv
Vo High-level output vol Vec=MIN, - V=2V, 25 34 27 34 v
igh-level ou vol . . E k
OH b tege ViL = VjL max, IgH = —400 kA
Vec=MIN, [ ~ama 025 04 025 04
VoL Low-level output voltage VIH=2V, v
Vi = Vi max | 'OL=8mA 035 05
1
j | "putcurrentat Vec=MAX, V=7V 0.1 0.1] ma
maximum input voltage
High-level
| Veog = MAX, V=27V 20 20 A
H input current cc ! ¥
Lowlevel
he o onrieve Vee=MAX, V=04V ~0.4 ~04 | mA
input current
los Short-circuit output current § Ve = MAX —-20 -100 |-20 -100 | mA
lcc  Supply current Vee = MAX, See Note 4 13 21 13 21 | mA

TRor conditions shown as MIN or MAX, use the sppropriate value specified under recommanded operating conditions.

tAN typical values are at Voo = 5 V, T = 25°C.

Not more than one output should be shorted at a time, and duration of tha short-circuit should not exceed ons second.
NOTE 4: I¢c is measured with atl outputs and serial input open; A, B, C, and D inputs grounded; mods controt at 4.5 V; and a momantary

3 V, then ground, applied 1o both clock inputs.

switching characteristics, Vcc =6V, TA = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT
fmax Maximun-n clock frnfwencv i CL=15pF, Ry =2k, 25 36 MHz
tpLH Propagation delay time, low-to-high-levet output from clock See Figura 1 18 27 | ns
tpiL Propagation delay time, high-to-low-level output from clock o 21 32 ns
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TYPES SNGAS5A, SN5AL95, SN54LS95B, SN7495A, SNT4LS5, SN74LS958
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

NOTES: A.

mgogoow

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

R

L
FROM OUTPUT (Ses Note D}
UNDER TEST

c

L o
(See Note B} ! l See Note C)

LOAD CIRCUIT

r— twids) =o{
1 —of fo— ] }..._ t, | f

—— e o 3V
C 3 -
DNAPI; Vet Vret Vret
! 0% 1% ] ov
1
| —— Y
CLOCK 1 OR 2 ’ \ / \ v v
INPUT | ret ] ' ref
i {— Vor
OUTPUTS v v
ot re¢
Q4. 0, Oc, or 0D - j ve
———— Vg
|

|
oL —fo—ed PLH

Input pulses are supplied by a generstor hsving the following cherscteristics: t, < 10 ns, t¢ < 10 ns, and Zg, *~ 50 §2. For the
data puise generstor, PAR = 600 kHz; for the clock puise generator, PRR = 1 MHz. When testing fr,4x, vary PRR. For ‘96A,
twidats) ® 20 N8 tw(clock) # 1B ns. For 'L9B, ty(dawa) ® 150 ns; ty(ciock) » 200 ns. For ‘LSOBB, ty(gata) » 20 ns,
twictock) » 16 ns.

. CL inctudes probs and jig capacitence.

. C1 (30 pF) is applicable for testing 'L95.

. All diodes are TNS16 or 1N3064.

. FOr '95A, Vgt = 1.5 V; for 'L96 and ‘LSSEB, V g = 1.3 V,

VOLTAGE WAVEFORMS
FIGURE 1-SWITCHING TIMES

- - ——
SERIAL - H
INPUT / \ / \ vie

ViH
MODE Vret Vret
CONTROL 4 e e o o — V)L
INPUT tanabie 1 v—-l-!_,'-'nh-;m_ e Vi
i

CLOCK 1 v v
INPUT ; ref 1 rel Vi
_.._,! tenable 2
tinhit 2 | ‘enebie —-—— V|
CLOCK 2 Vet Vet
INPUT MIS

NOTES: A. Input A ls at & low level.

For ‘98A, Vygs = 1.5 V; for 'LO5 and ‘LSEBB, V g = 1.3 V.

VOLTAGE WAVEFORMS
FIGURE 2—-CLOCK ENABLE/INHIBIT TIMES
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