TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674
16-BIT SHIFT REGISTERS

02421, REVISED APRIL 1985

‘LS673 SN54LS673 ... JORW PACKAGE
SN74LS673 ... DW, JORN PACKAGE
e 16-Bit Serial-in, Serial-Out Shif: (TOP VIEW)
Register with 16-Bit Faraliel-Out o
Storage Register cs [Jr U vee
¢ Performs Serial-to-Parallel Conversion SH: /Lv_'; ; 22:] \Yfli
‘LS674 STRCLR [ |4 21[] Y13
MODE/STRCLR |5 201 | Y12
* 16-Bit Paralle)-In, Serial-Out ser/Q15 6 1900 Y11
Shift Register vo (7 18[] Y10
e Performs Parallel-to-Serial Conversion vis 7ve
v2({Js 1e[]Y8
description v3 (o 15 Y7
va [t 1a[]Y6
SN54LS673, SN74LS673 GND [J12 13] Ys
The 'LS673 is a 16-bit shift register and a 16-bit storage
register in a single 24-pin package. A three-state SN5418673 ... FK PACKAGE
input/output (SER/Q15) port to the shift register allows SN74LS673 ... FN PACKAGE
serial entry and/or reading of data. The storage register (TOP VIEW)
is connected in a paraliel data loop with the shift register P4
and may be asynchronously cleared by taking the store- 2 c_JJ o
. . 0 <
clear input low. The storage register may be paraliel = %[8 ‘2’ £z .
loaded with shift-register data to provide shift-register e s o i |
status via the parallel outputs. The shift register can be 432128
parallel loaded with the storage-register data upon com- STRCLR[]5 Y13
mand. MODE/STRCLR[16 Y12
; : ) =g ) SER/Q15[]7 Y11 3
A high logic level at the chip-level (CS) input disables Nche NC
both the shift-register clock and the storage register Yoo Y10
clock and places SER/Q15 in the high-impedance state. v1[he 200 o (/5]
The store-clear function is not disabled by the chip 21 191 v8 ']
select. g Q
121314 1516 17 18 by
Caution must be exercised to prevent false clocking of meOO0ODO® ; a
either the shift register or the storage register via the > > % z2> > )
chip-select input. The shift clock should be low during
the low-to-high transition of chip select and the store NC—No internal connection '_"'_'
clock should be low during the high-to-low transition of [
chip select.
SN54LS674, SN741L.S674
The °‘LS674 is a 16-bit parallel-in, serial-out shift
register. A three-state input/output (SER/Q15} port
provides access for entering a serial data or reading the
shift-register word in a recirculating loop.
The device has four basic modes of operation:
1) Hold (do nothing)
2) Write (serially via input/output)
3) Read (serially)
4) Load (parallel via data inputs)
Low-to-high-level changes at the chip select input
should be made only when the clock input is low to pre-
vent false clocking.
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674
16-BIT SHIFT REGISTERS

SN54LS674 ... JORW PACKAGE SN54LS674 . .. FK PACKAGE
SN74LS674 ... DW, J OR N PACKAGE SN74LS674 ... FN PACKAGE
{TOP VIEW) {TOP VIEW)
csr Ig ﬁlrn g 8rs
cLK 12 QIOZ >a a
= | S e e o 4
R/W |3 4 3 2 1282726
NC (4 NC [Is 25[] P13
MODE L[5 MODE [J6 2a[| P12
SER/Q15 L6 SER/Q15 [J7 23] P11
PO L]7 NC [J8 22(]NC
P1{s Po []o 21[} P10
P2 P1 [Jro 20(] PO
P3 P2 [} 19(] P8
P4 1213141516 1718
GND
pyogeer
(&)
‘LS673
FUNCTION TABLE
INPUTS SER/ SHIFT REGISTER FUNCTIONS STORAGE REGISTER
o — ————| MODE, READ F R P LE 1
&5 | R | sMeLk | sTRetR / Q15 | SHIET EAD FROM WRITE INTO ARALLEL FUNCTIONS
STRCLK SERIAL OUTPUT | SERIAL INPUT LOAD CLEAR | LOAD
H X X X X Z NO NO NO NO NO
X X X L X YES
3 L L 4 X X z YES NO YES NO
L H X X X Qi1s YES NO NO
L H 1 X L Q14n YES YES NO NOC NO
-| L H i L H L NO YES YES YES NO
l-_' L |H i H H Y150 | NO YES YES NO NO
L L X H i rd NO NO NO YES
m
s ‘LS674 FUNCTION TABLE
m INPUTS SER/ H = high level {steady state)
& |[cs AW mobe cik |ots OPERATION L = low level (steady state)
H X X X 4 Do nothing t = transition from low to high level
L L X 2 Shift and write (serial load} { = transition from high to low level
L H L I Q14n | Shift and read X = jrrelevant (any input including transitions)
L H H 4 P15 | Parallel load Z = high impedance, input mode
Q14n = content of 14th bit of the shift register before
the most recent | transition of the clock,
Q15 = present content of 15th bit of the shift register
Y15n = content of the 15th bit of the storage register
before the most recent | transition of the clock,
P15 = tevel of input P15
T *l’
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674

logic symbols
'LS673 'LS674
SRG16 SRG 16
T I N mope—2—— 11 23
12Mm3 i G1/2 EN
MODE/STRCLK —2. & G2
2[>cs o
© & ca/3 -»
R ) G1/2 ENG k2|
— 11
cs 1) G2 7} ey -
= Po——1340 3,40 j¢——
(2) c4/a—+ pr—8 ITep
SH CLK ———— e
r p2———
734D pat10)___ |
410340 [s06210 2 vo pa 11|
11340 | 506211 ——5l v ps 13|
¢Y2 psﬂ)_
¢Y3 p7L
Lo, pg 181
03t e (17)
(14)
o Y6 p10_18!
15
F————Y7 p11ﬂ__
(16)
v8 pyg 201 3
(17)
|07 pra_20 |
¢Y10 p14L )
(19)
———¥n pro—23L | 3,4D > v +»ser/a1s D
(20) Ll
Y12 o
(21)
Y13 —
(22) >
Y14 ot
5D 6225 ——%ws (]
25,3 4D D 5V SER/Q15 -
27 [
=

Pin numbers shown on logic notation are for DW, J or N packages.
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674

16-BIT SHIFT REGISTERS

functional block diagrams

SN54LS673, SN74LS673
SER/Q15
'Ls673 @
16
s D —l
PE* (7-11, 13-23)
LJpop15 Q0-Q15 . 00-D15 Y0.Y15
0 T 16 YO-Y15
sHek 2 "D—wcu( pCLK
_ 16-BIT
SERIN @15 o—c[}—o STORAGE
CLR REGISTER
) 16-BIT SHIFT REGISTER
R/W—-D «
w ]’1
(5) ™)
MODE/STRCLK —— )
STRCLR&%

SN541.5674, SN74L.S674

PO-P15
(7-11,13-23}

PE*

P0-P15

[
-] ck 2 ’jD—c b cLk
p_ SERIN @15 o—c{}—q;—m
r ” SER/Q15
U 16-BIT SHIFT REGISTER
m
-<— — (3 <
5 LSS
m
m *When PE is active, data is synchronously paraliel loaded into the shift registers from the 16 P inputs and no shifting takes place.
Pin numbers shown on Jogic notation are for DW, J or N packages.
Texas WP
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674

schematics of inputs and outputs
EQUIVALENT OF SER/Q15 EQUIVALENT OF SER/Q15 OUTPUT TYPICAL OF YO THRU Y15
AND PARALLEL INPUTS OTHER INPUTS OUTPUTS ('LS673 ONLY)
-———9%—VcC ————V((¢
Vee——— Ve ——— __ 100 §2 NOM 120 2 NOM
Req 20 k2 NOM __ E o
INPUT -- INPUT -
QUTPUT OUTPUT

y - -
Yy

SER/Q156: Rgq = 20 k2 NOM
PARALLEL INPUTS:
Req = 30 k2 NOM

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

Supply voltage, Vg (see Note 1) ..o oo 7V
Inputvoltage:  SER/QIS .. .. .. .. R
Allothers .o Y
Offsstate OUPUTVOITAgE .. ... .. it e ot 55V
Operating free-air temperature range: SN54LS673, SNS4LS674 .. .. ... . ...\, —55°C to 125°C
SN7415673, SN74LS674 . ... ..................... 0°Cto 70°C
Storage temPerature range .. ... —65°C t0 150°C
NOTE 1. Voltage values are with respect to network ground terminal.
recommended operating conditions 3
SN54LS’ SN74LS’
MIN NOM MAX MIN NOM MAX UNIT g}
Vee Supply voltage 4.5 5 55 4.75 5 5125 \% O
. SER/Q15 -1 -26 —
10H High-level output current VOToYTS —7 —o3 mA 5
loL Low-level output current SER/Q1S 12 2 mA Q
YOthruY15 4 8
felock Clock frequency 0 20 0 20 | MHz '-_I
twiclock) Width of clock input pulse 20 20 ns -
twiclear) Width of clearinput pulse 20 20 ns
SER/Q15 20 20
POthruP15 20 20
Mode 35 35
tsu Setup time —— ns
R/W, CS 35 35
SH CLK 4 to Mode/STR CLK t
25 25
See Note 2
SER/Q15 Q 0
. ‘L8673 o] o]
th Hold time POthruP15 TS677 30) 50 ns
Mode 0 0
Ta Operating free-air temperature —55 125 o] 70 °C

NOTE 2:  This setup time ensures the storage register will see stable data from the shift register

i
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674

16-BIT SHIFT REGISTERS

1

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

. SN54LS" SN74LS’
PARAMETER TEST CONDITIONS? UNIT
MIN TYPI MAX |MIN TYPi mMAX
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.7 0.8 \Y
ViK input clamp voltage Vee = MIN, lj=—-18 mA -1.5 -1.5 \
SER/Q15 Vg = MIN, Vig=2V, 24 3.2 2.4 3.1
Vol  High-level output voltage ! cc H A\
YO thru Y151 | Vi = V| max, Igy = MAX 25 34 2.7 34
loL =12mA 0.25 0.4 0.25 0.4
SER/Q15 Ve = MIN, .
logL =24 mA 0.35 0.5
VoL Low-level output voltage Vig=2V, v
loL =4 mA 0.25 04 0.25 0.4
Y0 thru Y159 | vy = Vi max
tpL =8mA 0.35 0.5
Off-stat tput t, Vv =MAX,- Vig=2V,
lozn O state outpu curre-n SER/Q15 cc H 20 20| ua
high-level voltage applied VL =V|Lmax, Vg=27V
Off-state output current, Vee = MAX, ViH=2V,
tozL . SER/Q15 ~04 -04 | ma
low-level voltage apptied Vi = ViLmax, Vg=04V
Input current at maximum SER/Q15 V=55V 0.1 0.1
h . Vee = MAX mA
input voltage Others V=7V 0.1 0.1
SER/Q15 40 40
| High-level i t t Vv = MAX V=27V A
IH igh-level input curren Others cc , 1=2 20 20 M
L Low-level input current Vee = MAX, V=04V -0.4 04| mA
SER/Q15 —30 —130 | -30 —130
t Short-circuit output current§ Vee = MAX mA
0s orteireutt outpUt eurreMt™ I'v0 thru Y159 | © CC —20 —100 | —20 ~100
'LS673 50 80 52 80
| Supply current Vee = MAX mA
cc Supplyaurr "LS674 cc 26 40 25 40
3 tFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions.
LAl typical values are at Veg =5 V, Ta = 26°C.
Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
- 1°LS673 only.
r~ switching characteristics, Vog = 5 V, Tp = 256°C, see note 2
U 'LS673 ‘LS674
m PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
< FROM TO FROM TO
— fnax SH CLK SER/Q15 CLK SER/Q15 R =667 2, C|_=45pF 20 28 MHz
% PHL STRCLR YO thru Y15 25 40
1 RL=2k,C=15pF 28 45 ns
(2] PLH MODE/ Y0 thru Y15 L L-iee
PHL STRCLK 30 45
tpLH 21 33
SH CLK SER/Q15 CLK SER/Q15 R =667 22,C_=45pF ns
PHL 26 40
t PR . 30 45
PzH S, RIW SER/Q15 T35, RW | SER/Q15 | R =-667%0,CL=45pF ns
pZL 30 45
t _ — 25 40
PHZ CS,R/W SER/Q15 C5,RW SER/Q15 R =667 Q,C_=5pF ns
tpLz 25 40
NOTE 2: See General Information Section for load circuits and voltage waveforms.
fmax = maximum clock frequency
tpLH = Propagation delay time, low-to-high-levet output
tpH = Propagation delay time, high-to-low-level output
tpzHq = Output enable time to high level
tpz{ = Output enable time to low level
tpyz = Output dissble time from low level
tpz = Outputdisable time from high level
'
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