TYPES SN5495A, SN54L95, SN54LS95B,
SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

MARCH 1974 — REVISED DECEMBER 1983

TYPE TYPICAL MAXIMUM TYPICAL SN5495A, SN54LS95B J OR W PACKAGE
CLOCK FREQUENCY POWER DISSIPATION SN7495A ... JORN PACKAGE
:?_'-;: 3: x:z '?g :vwv SN74LS95B ... D, J OR N PACKAGE
r
‘LS958 36 MHz 65 mW (TOP VIEW)
description ser [+ Uahvee
Al 131 0A

These 4-bit registers feature parallel and serial inputs, g s 12 Qg

parallel outputs, mode control, and two clock inputs. cda 11[JQc

The registers have three modes of operation: D Os 10[] QD
Paralle! (broadside) load MODE [Js 9[] CLK1
Shift right (the direction QA toward Qp) GND 7 g[]CLK2
Shift left {the direction Qp toward Qa)

Parallel loading is accomptished by applying the four SN54L95 . .. JPACKAGE

bits of data and taking the mode control input high. (TOP VIEW)

The data is loaded into the associated flip-flops and

appears at the outputs after the high-to-low transition Ser O 19 A

of the clock-2 input. During loading, the entry of B (2 :g:] QA

serial data is inhibited. cqs H 08

vee 04 +1f] GND

Shift right is accomptished on the high-to-low transi- pOs 10 Q¢

tion of clock 1 when the mode control is low; shift MODE (e o] Qp

left is accomplished on the high-to-low transition of CLK? (07 8[] CLK2

clock 2 when the mode control is high by connecting
the outp.vut of .each flip-flop fo the parallet input .of SN54LS95B . . . FK PACKAGE
the previous flip-flop (Qp to input C, etc.) and serial SN74LS958B . . . FN PACKAGE
data is entered at input D. The clock input may be (TOP VIEW)

applied commonly to clock 1 and clock 2 if both

modes can be clocked from the same source. Changes So 8 «
. «wnwzZz>0
at the mode control input should normally be made T 7
while both clock inputs are low; however, conditions 3 212 i
described in the last three lines of the function table B[]4 18] (&)
wilt also ensure that register contents are protected. NC []5 17(JNC s
clls 16(]Qc 1
FUNCTION TABLE NC 7 1sNC (=)
Dils 1] ap
INPUTS OUTPUTS 0 10111 -
MODE CLOCKS SERIAL PARALLEL aa 0 0c 0p Ao '—
CONTROL |2 (L) 1 (R) ‘A B € b AR -
H H X X X X X X 1 Qap Qo Qco Qpo g Q d d
+ X X a b c d a b < d
H } X X Qgt Qct Qpt d [Qgn Qcn Qpn d NC - Nointemal connection
L L H X X X X X |ocao Qo Qco Qpo
L X ' H x x X x| H aan Osn Qcn
L X L X X X %X | L Qan Qgn Qcn
1 L L X X X X X | Qap Qo Qco CQpo
+ L L X X X X X | Qao QBo Qco Qpo
4 L H X X X X X | Qap Qo Qco Qpo
t H L x X X X X |oao QBo Qco Qpo
1 H H X X X X X | Qa0 Qo Qco Qpo

TShifting left requires extarnal connection of Qg to A, Q¢ to B, and Qg to C. Serial data is entered at input D.
H = high level [steady state}, L = low level (steady state), X = irrelevant (any input, including transitions)
‘} = transition from high to low level, T = transition from low to high level

a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively.

Qag. Qgo. Qco. Qpg = the ievel of Qqa, Qg, Qg, or Qp, respectively, before the indicated steady-state input itions were
QAn: Qgn. Qcn QDn = the level of Qu, Qg, Qc, or Qp, respectively, before the most-recent | transition of the clock.
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

logic diagrams
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Pin numbers shown in () are for the ‘LS95B and '95A and pin numbers shown in [ } are for the 541 95.
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74L.S95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

schematics of inputs and outputs
'95A

‘L95

‘954, 'L9S

EQUIVALENT OF EACH INPUT

Vece -

INPUT -

Mode control: Rgq = 3 k{2 NOM

Clock inputs: Rgq =4 k2 NOM
All othar inputs: Rgq = 6 ki3 NOM

EQUIVALENT OF EACH INPUT

Vee -

INPUT. -

Mode control: Rgq = 20 k2 NOM
All other inputs: Req =40 k2 NOM

TYPICAL OF ALL OUTPUTS

- Vee
R

ouTPUT

‘95A: R=100Q
‘L95: R=5000

‘L8958

‘LS958

‘LS958

EQUIVALENT OF CLOCK
AND MODE CONTROL INPUTS

EQUIVALENT OF DATA
AND SERIAL INPUTS

TYPICAL OF ALL DUTPUTS

Vce ——T_- - - I —Vce
| Vee -= 120 2 NOM
17 £ NOM 15 k2 NOM
INPUT -
INPUT: p—-— —
QUTPUT
h 4 o
Y i‘
i 4
Vel 3 —_——
ﬂ 3
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) (7,
L
SNS54‘ | SNB4L’' | SN54LS’ | SN74° SN74LS’ | UNIT ¥}
Supply voltage, Vo (see Note 1) 7 8 7 7 7 v ;
Input voltage (see Note 2) 55 5.5 7 55 7 v uQ-'
Interemitter voltage (see Note 3) 55 55 585 v -
Operating free-air temperature range —55to0 1256 0to 70 DC - '—
Storage temperature range — 65 to 150 — 65 to 150 °c '-
NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. For the 'L95, input voltages must be zero or positive with respect to network ground terminal.
3. This is the voitage between two emitters of a multiple-emitter input transistor. This rating spplies between the clock-2 input and
the mode control input of the "95A and 'L95.
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TYPES SN5495A, SN7495A
4-BIT PARALLEL- SHIFT REGISTERS

recommended operating conditions

SN5495A SN7495A uNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 45 5 55 |4.75 S 5.26 Vv
High-level output current, Ioy —800 —800 HA
Low-level output current, igL 16 16 | mA
Clock frequency, fclock 0 25 1] 25 | MHz
Width of clock pulse, ty(clock) (See Figure 1) 20 20 ns
Setup time, high-level or low-level data, 15, {See Figure 1} 15 15 ns
Hold time, high-level or low-level data, tp, (See Figure 1) 0 0 ns
Time to enable clock 1, tepgble 1 {See Figure 2) 15 15 ns
[ Time to enable clock 2 {See Figure 2) 15 15 ns
Time to inhibit clock 1, tinhibit 1 (See Figure 2} 5 5 ns
Time to inhibit clock 2, tinhibit 2 (See Figure 2) 5 S ns
Operating free-air temperature, T —55 125 [¢] 70 °c

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

+ SNS495A SN7495A
PARAMETER TEST CONDITIONS UNIT
MIN _TYPi MAX |MIN TYPI MAX
V)4 High-level input voltage 2 2 v
ViL Low-level input voltage 08 08| V
Vi Input ciamp voltage Voe =MIN, 1| =—12mA —1.5 —-15 \4
Voo =MIN, Vig=2V,
VpH High-level output voltage 24 34 24 34 v

V)L=08V, IgH=—800xA

Vec=MIN, vip=2V,
VoL Low-level output voltage 0.2 04 0.2 0.4 v

3 Vi =08V, IgpL=16mA
Input current at
Il Py : Voo = MAX, V=55V 1 1] mA

maximum input voltage

_1 High-level Serial, A, B, C, D, 40 40

- e Clock 1 or 2 Vee = MAX, V=24V uA
input current

I Mode controt 80 80

U Serial, A, B,C, D,
Low-level -1.6 -1.6

m 'TH ) Clock 1 or 2 Vee = MAX, V=04V mA
input current

< Mode control —-3.2 —-3.2

—

o log Shortcireuit output current§ Vee = MAX —18 —-57 | —18 —57 | mA

m lcc  Supply current Voo = MAX, See Note 4 39 63 39 63 | mA

1Eor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

FAN typical values are at Voo = 5V, Ta = 25°C.

§Not more than one output should be shorted at a time.

NOTE 4: Icc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary
3 V, then ground, applied to both clock inputs.

switching characteristics, Vcc =5V, TaA =25°C

PARAMETER X . TEST CONDITIONS MIN  TYP MAX JUNIT
f Maximum clock frequenc 25 36 MHz
max _ quency CL=15pF, Ry =4009Q,
tpLH Propagation delay time, low-to-high-level output from clock See F 1 18 27 ns
e Figure
tpHy. Propagation delay time, high-to-low-level autput from clack 9 21 32 ns
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TYPES SN54L95
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

(

recommended operating conditions

SN54195
UNIT
MIN NOM MAX
Voo Supply voltage 4.5 5 5.5 v
ViH High-level input voltage 2 A\
ViL Low-level input voltage 0.7 \4
loH High-level output current —0.1 mA
oL Low-level output current 2 mA
felock Clock frequency 0 3 MHz
twiclack) _ Width of clock pulse {See Figure 1} 200 ns
5 . ] High-level data 100 ns
tgy Setup time (See Figure 1) I Covelovel data 120 o
th Hold time, high-level or low-level data {See Figure 1) 0 ns
tanabte 1 Time to enable clock 1 (See Figure 2) 225 ns
tenable 2 Time to enable clock 2 (See Figure 2) 200 ns
tinhibit 1 Time to inhibit clack 1 (See Figure 2) 100 ns
tinhibit 2 Time to inhibit clock 2 {See Figure 2] o ns
Ta Operating free-air temperature — 55 125 °c

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

SN54L95

PARAMETER TEST conpiTionst MIN TYPF MAX uUNIT
VOoH Vg = MIN, V=2V, Vi =07V, gy = — 0.1 mA 2.4 3.3 \'
VoL Vec=MIN,  Vyy=2V, V=07V, IgL=2mA 0.15 03 v
Serial, A, B,C, D, o1
Iy | Clock 1or2 Vee=MAX, V=55V ) mA
Mode controi 0.2
Serial, A, B,C, D, 10
4 | Clock 10r2 Voc=MAX, Vy=24V uA
Mode control 20
Serial, A, B, C, D, _o018
L | Clock 1 0r2 Veeo = MAX, V=03V mA
Mode control —0.36
los§ Ve = MAX -3 - 15 mA
Icc Vo = MAX,  See Note 4 3.8 9 ma

1 For conditions shown as MIN or MAX, use the appropriate value specifiad under recommended operating conditions.

$ All typical values are at Voo = 5 V, T4 = 26°C.

§ Not more then one output should be shorted at a tima.

NOTE 4: Igc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary
3 V, then ground, applied to both clock inputs.

switching characteristics, Vog =5V, TA = 256°C

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
frnax 3 5 MHz
tPLH Any Any RL =4k C_ =50pF 115 200 ns
PHL See Figure 1 125 200 ns
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TYPES SN54LS95B, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

recommended operating conditions

SN54L.5958 SN74LS958 UNIT
MIN NOM MAX |[MIN NOM MAX

Supply voltage, Vo 45 5 55 |4.75 5 5.25 A\
High-level output current, IoH —400 —400 | wA
Low-level output current, to_ 4 8 mA
Clock frequency, felock a 25 Q 25 | MHz
Width of clock pulse, ty(clock} {see Figure 1) 20 20 ns
Setup time, high-level or low-level data, tg, {see Figure 1} 20 20 ns
Hold time, high-level or low-leve! data, tp, (see Figure 1) 20 10 ns
Time to enable clock 1, tenable 4 (see Figure 2) 20 20 ns
Time to enable clock 2, tepgple 2 (see Figure 2) 20 20 ns
Time to inhibit clock 1, tinhipit 1 {see Figure 2) 20 20 ns
Time to inhibit clock 2, ijphibit 2 {see Figure 2) 20 20 ns
Operating free-air temperature, T —55 125 o 70 °c

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

PARAMETER TEST CONDITIONS? SNS4LSO5E SN74L5958 UNIT
MIN TYPI MAX |MIN _TYPE MAX
ViH High-level input voltage 2 2 \4
ViL Low-level inputvoltage 0.7 0.8 v
VK Input clamp voltage Ve = MIN, II'=—18 mA -1.5 —1.5 A%
Voo = MIN, ViH=2V,
VoH High-level output voltage cc 1H 25 3.4 2.7 3.4 v
3 V)L = VL max, lgH = —400uA
Vec=MIN. |5 -ama 025 04 025 04
VoL Low-level outputvoltage VIH=2V, v
-] . VL= V) max | 'OL=8mA 035 05
| t t at
= nputcurren Veo=MAX, V=7V 0.1 0.1} mA
~ maximum input voltage
High-level
O | Vee=MAX, V=27V 20 20 | wA
m input current
< Lowlevel
— TR Ve = MAX, V=04V —04 —0.4| mA
O input current
m tos Short-circuit output current & Vee = MAX —-20 —100 | -20 —100 | mA
(75] lcc  Supply current Vge = MAX, See Note 4 13 21 13 21 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1Al typical values are at Ve = 5V, Ta = 25°C.

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 4: Icc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V; and a momentary 3 V. then ground,
applied to both clock inputs.

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

PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
f, Maximum clock frequenc 25 36 MHz
max mum reauency _ CL=15pF, R =2k,
tpLH Propagation delay time, low-to-high-level output from clock See Fi 1 18 27 ns
ee Figure
tpH Propagation detay time, high-to-low-level output from clock g“ 21 32| ns
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

R

L
N
FROM OUTPUT (See Nore D)

UNDER TEST

L pragey]
(See Note 8) I l {See Note C}
LOAD CIRCUIT
:" twidata) —of
' I+ |
t 1 N | :._ —— e e — 3V
DATA
INPUT

CLOCK 1 OR 2

INPUT
I fe——eb— twictoci)
: : VoH

-i~—--— ——VoL

tpyy —to—ed o torn

NOTES: A. Input pulses are supplied by a penerator having the following characteristics: t, < 10 ns, ¢ < 10 ns, and Zg,¢ =~ 50 §2. For the
data pulse generator, PRR = 500 kHz; for the clock pulse generator, PRR = 1 MHz. When testing fmax- vary PRR. For '95A,

twidata) > 2008 tw(clock) ® 1515, For ‘L5, ty(data) > 150 ns; tw(ciock) 200 ns. For ‘LS9SB, tw(data) > 20 ns,
tw(clock) = 15 ns.

. C includes probe and jig capacitance.

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

. All diodes are 1N3064 equivalent.

. For "95A, V gf = 1.5 V; for ‘L95 and "LS95B, V,gf = 1.3 V.

TTL DEVICES N

moow

VOLTAGE WAVEFORMS
FIGURE 1-SWITCHING TIMES
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TYPES SN5495A, SN54L95, SN54LS95B, SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

—————————— v
SERIAL H
INPUT

v

|8

MODE ViH
Vv, v
CONTROL i ot —— e — — — V|

I
INPUT tenable 1 —H p——O%-— tinhibit 1
]

__________ v
€LOCK 1 v v -
INPUT b et | ref viL
[ -~
tinhibit 2 —fe——————et | temable2 ViH
cLOCK 2 Voot ﬂ Veot / \
INPUT re v
"
— — — VOH
Qp QUTPUT / \ / \
Vou

NOTES: A. Input A is at a low laval,

S$30IA30 111 !

B. For ‘95A, Ve = 1.5 V; for 'L95 and ‘LS95B, Vyef = 1.3 V.

VOLTAGE WAVEFORMS
FIGURE 2-CLOCK ENABLE/INHIBIT TIMES
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