SN54LS671, SN54LS672, SN74LS671, SN74LS672
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES
WITH 3-STATE OUTPUTS

02638, JANUARY 1981 — REVISED MARCH 1988

o 4-Bit Universal Shift Registers/Latches SN54LS671, SN64LS672 . . . J PACKAGE
SN74LS671, SN74L5672 . . . DW OR N PACKAGE
¢ Muttiplexed Outputs for Shift Register (TOP VIEW)

or Latched Data
e Choice of Direct SR Clear ('LS671) or Syn-

ser R[] U20 vee

. srck[]2 19[JCAsC

chronous SR Clear ('LS672) afs ehaa

o 3-State Outputs Drive Bus Lines Directly B[] 17[]Qg

cs 1w[Jac

¢ Expandable to Any Word Length ofls 'shap
description ser L[Q7 4[]S0
The 'LS671 and 'LS672 each contain a 4-bit universal SRCLR E 8 130181
rckJe 12[06G

o 1[]R/S

-

shift register (similar to the 'LS194A) and a 4-bit

storage register (similar to the ‘LS175) multiplexed to a GND E
3-state output stage (similar to the ‘LS258). The user
has the option of selecting the shift or storage register
via the register/shift select input R/S. The‘LS671 has a
direct-overriding shift register clear while the 'LS672
features a synchronous shift register clear. The shift
register has four distinct modes of operation, namely:

SN54LS671, SN64LS672 . . . FK PACKAGE
(TOP VIEW)

N

TTL Devices

Inhibit clock {do nothing}
Shift right (in the direction Qa toward Qp)
Shift left (in the direction Qp toward Qa)
Parallel (broadside) load
A cascade output for the shift register is provided so
that full shift register functionality is provided even
while the outputs are in the high-impedance mode. The
cascade output presents Qa data in the shift-left mode,
Qp data in the shift-right mode.
Both the shift register clock and the latch clock are
triggered on the positive transition. The output control
(G) activates Qa thru Qp when low, it places QA thru
Qp into the high-impedance state when high.
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SN54LS671, SN54LS672, SN74LS671, SN74LS672
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS

logic diagram (positive logic)
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Pin numbers shown are for DW, J and N packages.
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SN54LS671, SN54LS672, SN74LS671, SN74LS672
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS

logic symbolst

‘LS671 'LS672

MUX 1) MUX
1,24/2,73 P——casc

_ k. ne
1241253 P——casc

) = L C
SER R amueeed 1,4D 10 [ D 2a D
‘ {18) {18}
a8l 223§21 22— Qa A8 3.40 22321 2Vp——20
@) 10 |2 D @ Lo J22 o
— - 7 8 34D — a7n
s 340 21 zzv——q—)—os 21 27— Q8
) 10 {21 D (5) me |22 D 2
C =t 3, - {16) Cc ——34D — 16)
io 21 2V——20c ® 21 22— Q¢
Dl;_’_ 34D Leldz O] uw o o340 Bofzt &) s
senc il _Low zz4] 21 229 ap seR L ~—24D 22421 229V}——0p g
(2]
TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. ';
Pin numbers shown are for DW, J, and N packages. o
FUNCTION TABLE (o)
- -l
SRCK SERIAL PARALLEL PARALLEL F-
SR MODE = ,c! INPUTS INPUTS OUTPUTS '-
N R D & 2
G |R/S|SRCLR| ST so | & = st SR|]A B ¢ D | Qa Qg Qe ap | casc?
L L L X X X t X X X X X X L L L L [£3]
L L H X X L L X X X X X X Qag Qgo Qco Qpo (3)
L]t H Lot x x| x x|x X X X iQa O Qco Qpo H
L]t H L H | t X H|x x x x H Qan  Q8n  Qcn | Qcn
Lt H L OH |t t X L{x x x x L Qan  OBn Qcn | Qcn
L L H H L t t H X X X X X Qgn Qcp Qpn H Qgp
L L H H L t t L X X X X X Qgn Qcn Qpp L Qpn
L L H H H t 1 X X a b < d a b c d H
H X X L H t 1 X X X X X X r4 Zz z r4 Qcp
H X X H L 1 1 X X X X X X 2 z 4 4 Qgp
L H X X X X X X X X X X X internal register contents #)
When the output control 6 is high, the 3-state outputs are disabled to the high-impedance state; however, sequential operation
of the shift register and the output at CASC are not affected.

= high level {steady state)

Tow level {steady state)

irrelevant (any input, including transitions}

t = transition from low to high level

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

Qa0. Qgo. Oco. Opo = the level of Qa, Qp. Qc. or Qp. respectively, before the indicated steady-state input conditions were established
QAn. Qpn. Qcny = the level of Qa, Qp, or Qg, respectively, before the most-recent transition of the clock

Z = high-impedance state

% The cascade output displays the D bit of the shift register in mode 1 (S1, SO = L, H), the A bit in mode 2 (S1, S0 = HL), and is inactive {H)
in modes O and 3 (S1, SO = LL and HH).

H
L
X

I

h 2-1113

TexAs
INSTRUMENTS

POST OFFICE BOX 655012 = DALLAS, TEXAS 75265



SN54LS671, SN54L8672, SN74LS671, SN74LS672
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS

schematics of inputs and outputs

EQUIVALENT OF A THRU D, EQUIVALENT OF TYPICAL OF Qp THRU Qp TYPICAL OF CASCADE
SER L, AND SER R INPUTS ALL OTHER OUTPUTS QUTPUT
INPUTS
VoG —e—- — v¢e Vvee - — Vee
25k 13k 120 2 NOM
NOM NOM |
INPUT + - :K
INPUT -¢f¢ -— e 4.
¥ Y OUTPUT
P!
F3 . L v -OUTPUT
- p
7
7
- absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
- Supply voltage Vo {see Note 1) L . .. oL L i A"
- INPUE VOIAE . . o v oot e et it e et e s 7V
o OFf-STate QUEPUL VOITAOE .+« .+« v o e e e e e e e et et ettt a e i e e 55V
2 Operating free-air temperature range: SN54LS671, SNSALS672 ... ... c.vvevion nn. ~65°C to 125°C
a SN74LS671,SN7ALS672 . .. ..ot 0°C 10 70°C
o StOrage teMPErature TANGE .. . .. ... o vve v en e v e o s as e —65°C to 150°C
/]
NOTE 1: Voltage values are with respect to the network ground terminal.
recommended operating conditions
SN54LS’ SN74LS’
UNIT
MIN NOM MAX |MIN NOM MAX
Ve Supply voltage 4.5 5 55 14.75 5 5.25 v
3 Cascade out - 04 -04
loy High-level output current mA
Qa, Qp. Qc. Qp —1 -28
| Low-level output ¢ t Cascade out 4 8 mA
. W u urren
oL P Qa Qg Qc, Op 12 24
tw _ Width of SRCK, RCK, or SRCLR ('LS671 only} input pulse 30 30 ns
tsu Inactive state satup time SRCLR before SRCK t (L8671 only) 30 30 ns
S0 or $1 to SRCK t 45 45
SRCLR | ('LS672 only) to SRCK t 25 25
tgy Setup time A,B,C,DtoSRCK? 30 30 ns
SRCK t to RCK 1 . 30 30
SER to SRCK t 35 35
th Hold time Any input from SRCK t 4] 0 ns
Tpa  Operating free-air temperature - 55 125 3] 70 | °C
21114 TEXAS "9
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SN54LS671, SN54LS672, SN74LS671, SN74LS672
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS

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

SN54LS" SN74LS’
PARAMETER TEST CONDITIONST n " UNIT
MIN TYP¥ MAX |MIN TYP* MAX
ViH High-level input voltage 2 2 \J
viL Low-level input voltage 0.7 08 \
VIK Input clamp voltage Vee =MIN, | =—-18mA -1.5 —-1.6 Vv
Qa — Qp | Voo =MIN, ioH=—1mA 24 31
VoH  High-level output voltage Qa-Qp |VIH=2V, loH = —2.6 mA 24 3.1 v
CASC VL = VL maxj IgH = —400 sA 25 32 2.7 3.2
Qa —Qp TioL=12mA 0.25 04 026 04
Qa —Qp | Ve = MIN, | =24 mA 035 05
VoL Low-evel output voltage A D Vce oL v
CASC ViR=2V loL =4 mA 0.25 04 025 04
CASC loL =8 mA 035 05
Off-state output current, V, =MAX, V=27V,
lozH . ° ; oa~0p |, ° 0 20 20 [ pA
high-level voltage applied Vip=2V, VL = V) max
Off-state cutput current, Vi =MAX, Vp=04V,
lozL . oa-0p| ° —20 ~20| ua
low-level voltage applied ViH=2V, VL = Vi max 2
Input current at maximum
Iy ) P Voo =MAX, V=7V 0.1 0.1 mA
input volitage
HH High-level input current Voo =MAX, V=27V 20 20 | WA [7;]
) A,B.C,D —0a —04 bt
ITH Low-level input current Voo =MAX, V=04V mA (&)
All others —0.2 —0.2 -;
Qa —Q -30 -130 | -30 -130
ios Short-circuit output current§ A D Vec=MAX, Vg=0V mA O
CASC —20 —100 | —20 -100 Q
All outputs low Vge = MAX, [ See Note 2 35 70 35 70 o
lce Supply current | All outputs high All outputs See Note 3 30 65 30 65 | mA '_
Qp thru Qp, at Hi-Z open See Note 4 37 70 37 70 |
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Vee =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.
NOTES: 2. Iggy, is tested after two 0-V to 4.5 V to 0-V pulses have.baen applied to SRCK and RCK while S0 is at 4.5 V and all other inputs
are grounded,
3. locH is tested after two 4.5-V to 0-V to 4.5-V puises have been applied to SRCK and RCK while all other inputs are at 4.5 V.
4. 1oz is tested after two 0-V to 4.5-V to 0-V pulses have been applied to SRCK and RCK while S0 and G are at 4.5 V and all
other inputs are grounded,
Texas 21115

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75285



SN54L8671, SN54LS672, SN74LS671, SN74LS672
4.BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS

switching characteristics, Vcc =5 V, TA = 256°C, see note 5

PARAMETER FROM TO TEST CONDITIONS 'LS671 ‘L5672 oNIT
(INPUT) {OUTPUT) MODE LOAD MIN TYP MAX |MIN TYP MAX
tPLH 31 45 3N 45
PHL SRCK t SHIFT LEFT e 2% e
RRIGHT | RL=2kR, mn 12
IPLH 50, 51 CASCADE o L=2 2 201
PHL CL=15pF 11 20 12 20
tPHL SRCK t SR CLEAR 19 30 ns
tPHL SRCLR 19 30 ns
LR SHIFT LEFT 10 20 162
tPHL OR RIGHT 16 25 16 26
tPLH SRCK t SR LOAD 10 20 020
tPHL 15 25 15 25
7
tPHL SR CLEAR ! 30| ns
tPHL SRCLR ¢ 21 30 ns
t RL =667 102, 10 20 10
PLH RCK t Qa - Qp LATCH L 204
2 tPHL Cy =45pF 15 25 15 25
t - 12 25 13 25
tPLH RISt 1 25 -
tPHL Mux 17 25 17 25
- PLH RIS 4 ns
af tPHL 16 25 16 25
- zh 5. ISTATE %6 25 ® %]
(w ] tpzZL ENABLE 19 30 19 30
@D tPHZ gt 3-STATE R =667 Q, 16 25 16 25
ns
<. Pz DISABLE CL=-5pF % 25 T
(2]
o . . )
[7] NOTE 5: Load and voltag forms are shown in Section 1.

TYPICAL APPLICATION DATA

The ‘LS671 or ‘LS672 can easily be expanded utilizing the cascade output and the SER L and SER R inputs. A typical
expansion is shown below.

SERIAL OUTPUT [ SERIAL OUTPUT
(LEFT SHIFT) 1ss71 cascH ‘LS671 CASC L8671 cascid (RIGHT SHIFT)
SERIAL RIGHT or or or SERIAL LEFT
INPUT, SERR — 5P  1serz St SR sz SL SR 5672 SLI™"npuT, SERL

FIGURE 1 — ‘LS671, ‘L5672 EXPANDED TO 12 BITS, (3 PACKAGES)

Any desired word length may be obtained using the scheme shown. Corresponding control pins of all the packages are
tied in common, i.e., all SO pins are connected together, all S1 pins are connected together, etc.
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