SN74LS354, SN74LS355, SN74L3356

E DATA SELECTORS/MULTIPLEXERS/REGISTERS

D2544, JULY 1973 —REVISED MARCH 1488

—

Complementary Qutputs
Easiiy Expandabie
High-Density 20-Pin Package

DATA

REGISTERS OUTPUTS
‘L8364 Transparent 3-State
‘L8355 Trangparent Qpen-Collector
'LS356 Edge-Triggered 3-State

description

These monglithic data selectors/multiplexers
contain full on-chip binary decoding to select one
of eight data sources. The data-select address
is stored in transparent latches that are enabied
by a low level on pin 11, SC, On the ‘L8354 and
‘L8355 a similar enable for data is obtained by
alow level on pin 9, DC. The edge-triggered data
registers of the ‘L5356 is clocked by a low-to-
high transition on pin 9, CLK. Complementary
outputs are available in either three-state
versions (‘L5354 and 'LS356) or open-collector
version {'LS355).

The SN54LS354 through SNB54LS356 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74LS354 through SN74LS356 are
characterized for aperation from Q°C 1o 70°C.
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PRODUCTION DATA d
currant as of publication date. Products conferm to
specifications per the terms of Texas Insirumants
. standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN54LS354, SNH4LS355, SN54L33566
SN74LS354, SN74LS355, SN741LS5356
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS
FUNCTION TABLE schematics of inputs and outputs
INPUTS
DATA QUTPUT | OUTPUTS EQUIVALENT OF EACH DATA OR SELECT INPUT
SELECT | CONTROL| CLOCK
ENABLES
I'LS354, | (LS356)| vee __
sz 51 so| ‘L8366 G1 G2 G3| W ¥
X X X X X H ox x| z z ¢ 10ka
X X X x X x H x| z NOM
X X X X X X X L| z z
L L L L t L L H| Do DO INPUT -4 ——
LoLoL H HoerL | L L H| Do, po, y
L L H L t L L H| D1 D 'y
L L H H Horl | L L HID1; D1, <
L H ot L i L v #j Bz D2 F
L H L H HorL | L L H| D2, D24 e
L H H L t L L H} B3 D3
L H H H HerlL { L L H]D3, D3,
H L L L t L L H| D4 D4
H L L H HorL { L L H| D4y Dag EQUIVALENT OF ALL OTHER INPUTS
H L H L t L L H| Ds D5
H L H H Herl | L L H| D5, D5,
H H L L 1 L L wu|Ds 06 vee 10 e
H H & H HorL [ L L H|Dén D6y NOM
H H H L t L L H| D? D7
H H H H Horl | L t H|D7, D7, LT —a b2
H = high level {steady state) JF4 _-
L = low lavel {steady state) h &
X = irrelevant (any input, including transitions)
Z = high-impedance state {off state) ry - 3
t = transition from low to high ievel /;[;
DO ... D7 = thelevel of steady-state inputs atinputs DO through
D7, respectively, at the time of the low-to-high clock
transition in the cae of 'LS356.
DOn ... D75 = the level of steady state inputs at inputs DG .
" " through D7, respectiveiy, before the mogt recent TYPICAL GF BOTH QUTPUTS ON 'LS354 AND L5358
low-to-high transition of data control ar clock
This calumn shows the input address setup with SC low. vee
100 {2
TYPICAL OF BOTH OUTPUTS ON 'LS355 NOM
OUTPUT OUTPUT

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

Supply voltage 1888 NOTE T .ottt et e o et e e e e e e A
[T T T T - T 1 7V
Operating free-air temperature range: SNDALS .. ... .. . o e —85"Ctoi25°C

SN T A LS . . e e 0°Cto70°C

Storage temperature range

NOTE 1: Voltage values are with respect to netwaork ground termingal,

TEXAS ‘t’.‘
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SN541S354, SN54LS355, SN5ALS356
SN7415354, SN7418355, SN741L8356
ALl T
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS
Incin sumbale T
Wyl QWi
'L§354 ‘L5365
MuUX MUX
— {15}
3] 05 & G1 TETI'.".:- &
a2 1161 ‘ EN e L | e
(7
gz | G3
?Ll&- Pl s_r-,,(,‘ﬂl‘\ c8
{14)
so 22! gD 0 S0 oo 8D 0
1}
51L 8D Gg Sl—0—Jap Gz
12) 7 (12) I
82— 8D 2] sz—(g'——- 8D 2
D_c-[_g:'_th. cg IJ oc co =
18} .| 1Bt
00 aD a|l =1 oo i, aD of 1
o1 2 a0 1 B> D1 an 1| D -
164 19
pz—2___{ a 2 v 118) v DzT— sD 2 O
{
5
D3.L_, 9D 3 DET an 3
pa L8| 9D 4 DaT oD 4 '
118
s 2 o 5 . L DST PP Obsatm
) 11)
D7 —— ap 7 B7 an 7
‘L8366
MU X
a1 {(15) r Py
EZ (16} r~ EN
63 17!
= (17
S5C cs
(14)
S0——0—d 5D o
{13
S1——’-—-——— :19] Gg-
112)
52 80 2
oLk Cos .
(8}
DO ——————+ 9D 0 -1
{7
SR PRLANN P 7 B
(Gl (19)
D2 80 2 AV
(5}
D3—————— 9D 3
{4}
p4——— a0 a
{31 (18)
Ds——— 9ap 5 v L
(2
DG-—J—— 9D 5
1
D?“!)_—‘ an 7

T This symbol is in accardance with ANSI/IEEE Std. 91-1984 and IEC Publication §17-12.
Pin numbers shown are for DW, 4, N, and W packages.

'ﬁams"y
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9355, SN7418354, SN74LS355

L2 ) IR S MLl Sl

L S
DATA SELECTORS/MULTIPLEXERS/REGISTERS

logic diagram {positive logic)
‘L5354, ‘LS355

" = (15)

G1
. OUTPUT =, (16) l‘:aj
ENABLES pr——

ez 117!

—1
— {T1)
= >
(14} — I~
S0 1D —|/ %
»>—4 c1
DATA (13 .~
SELECT 81 10
IBINARY) | ?
s2 12! 1D I—T—l b——
e |
— (9}
oc ;
po & 10 J’D
—{c1 L
7 — Y
D1 10
—C1
S 1
o 2 D—
D2 10 |
—iq C1 | F
19
538! ] —D"‘L ;l L "9 v outPuT
DATA 8)
INPUTS " 1! ] ‘:q| L—f” W OUTPUT
— 4
D4 ¢ 1D 1
—{C1
ps 2 10 ﬁ_
—l&
J
p— i3
D6 2) 1D i
— 1
oy A1 5] %7
1

Pin numbers shown are for DW, J and N packages.
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CNMEAI©2E: CMT7AICIOEDR
OiNUTRoIdT, ON/4LOJJIU
‘8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS
iogic diagram {positive logic}
‘L5356
= {15}
G1
OUTPUT —_ (16) [—ﬁ
ENABLES Gz {1711 l'_a_j
© G322 e
—
SC—c{ p-—
(14} — I~
S0 1D
—lc
DATA 1 —_— .
SELECT 51 1D
{BINARY)
—{c1
— L] P
112} o | P~
s2 )
v ]
o 2 -
cLk 12! .
008 . D__
>—ch1 S
o1 17 o] 1
e
|
p2 8! o | JD—
’—"Lﬂ .
p3 2! 1o ED-‘L (19) ¥ OUTPUT
DATA l
INPUTS @ gt i ———_cl L:——“BJ W OUTPUT
D43 '1D 1
"4& _
D5 il [1p ] ’_:D"_
4o
J
o 12 fo] QD____
’_‘JZEl
07 1) o ——_EID———
“’L

Pin numbers shaown are far DW, J, N, and W packages.

]
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Nb4L5354, SNHALSIB6, SN74L5354, SN74LS356
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS
WITH 3-STATE OQUTPUTS
recomimended operating conditions
SN54LS354 SN74L8S354 UNIT
SN5ALS3EE SN74LS356
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 475 5 525 v
Viq High-level input voltage 2 Z v
Vi_ Low-level input valiage 0.7 08 Vv
Il High-level output current -1 - -286 mA
loL Low-level output current 12 24 mA,
) . ) ’ ‘1.5354 15 15
15y,  Setup tirmnes, high-or-low-leve! data {with respect 1o t at pin 9} — ns
‘L5356 15 i
1h Hold times, high-or-iaw-ievel data {(with respect ta t at pin 9} L5384 15 13 ns
'L5356 0 0
TaA  Operating free-air temperature ) —55 125 0 70 ‘e

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

SNS4LS354 | sN7aLs3sa
PARAMETER TEST CONDITIONS? ¢ SN54L5356 SN74LS356 UNIT
MIN TYP} MAX |MIN TYPt MAX
Vik Vee = MIN, l|=—18 mA —-15 - 1.5 Vv
Voo = MIN,  Vig=2V, Vi, = MAX
YOH ce tH It 24 24 v
fOH = MAX,
v Veg = MIN, VIH=2V, oL =12mA 0.25 0.4 0.25 0.4 Vv
oL VL = MAX lop = 24 mA 0,35 0.5
vg=27V 20 20
I Ve = MAX A
oz cc Vo =04V 20 _20 |
b Voo =MAX, V=7V 0.1 0.1 | mA
1 Voo = MAX, V=27V 20 20 uA
DC or CLK,
I G1, G2, G3 Voo = MAX, V=04V —02 -02 | mA
All others - 0.4 —04
losg Ve = MAX —30 ~130 [-30 —130 | mA
Ice Veo = MAX,  See Note 2 29 46 29 46 mA

T For conditions shown 85 MIN or MAX, use the appropriate vatues specified under racommaended oparating conditions.
1 All typical values araat Ve =5V, Ty = 25°C.
§Not mare than one output shouid be shorted at a time, and duration of the short-cirguit should not exceed ane secand.
I is measured with the inputs grounded and the outputs open,

NOTE 2:
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4, SN74LS35%b
RS/REGISTERS

Ehm Sl I § BB YW

q L
WITH 3 STATE OUTPUTS

SN54i83
8-LINE TO 1-LINE DA
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switching characteristics, Ve =5V, Ta =25°C, Ry =687 Q
b = PV T Y Y, TRT A S, TR T DR Gl
FROM TO TEST ‘L5354 "L8356
PARAMETER UNIT
{INPUT) {OUTPUT] CONDITIONS MIN TYP wMAX | MiN TYP MAX
t
PLH N 24 36 ns
tRe 23 35
< 0o-07 — o7
PLH W i < ns
1PHL 29 44
LN — 28 42 18 27
FLH DC Y &9 s ns
IPHL or 26 39 33 50
IPLH CLK W 22 as 24 36 s
tPHL i3 50 18 27
LA v , £ = 45 pF,. 29 a4 30 as |
IR - 8 48
PHL 50,5152 See Note 3 24 a5 2
1pLH 28 42 36 54
w ns
TPHL 34 51 30 45
1PLH 34 51 36 54
Y ns
IPHL i 31 47 40 60
1pLH 27 41 32 48
w ns
tPHL 40 60 36 54
tpzH 14 27 14 25
ns
PZL v 18 27 17 25
tpHZ Cy =5pF, 15 25 16 24
ns
t _ - 25 16 24
PLZ &1, G2 i See Note 3 15
PZH CL =45 pF, 12 24 14 23
ns
PZL W See Note 3 16 24 16 23
PHZ -CL=5%pF, - 15 25 16 23
. ns
PLZ See Note 3 15 25 i6 23
tPZH Cp =45 pF, 15 29 15 27
o ns
tpz L, ¥y See Note 3 19 29. 18 27
tPHZ CL=6pF, ; 15 25 16 25
ns
WLz G3 See Notwe 3 15 25 16 25
PZH . C|_ =45 pF, 13 25 14 25
ns
tpZL, W See Note 3 - 17 25 16 25
PHZ CL =5pF, 15 25 i6 25
ns
Lz See Note 3 15 25 16 25

NOTE 3: Load circuits and voitage waveforms are shown in Section 1.

TEME;‘F
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SN54L$355, SN74LS355

8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS

WITH OPEN-COLLECTOR OQUTPUTS

recommended operating conditions

SN54L5355 SN74L5355 UNIT
MIN NOM  MAX | MIN NOM MAX

Voo Supply voltage 4.5 5 55 | 4.758 5 b5.2% \
VIH High-level input voltage 2 2 N
ViL Low-leve! input voltage 0.7 Q.8 3
VoH  High-level output voltage 5.8 5.5 N
oL Low-lavel output current 12 Z4 mA
tsy Setup times, high-or-low-level data, {with respect to t at pin 8) 15 15 ns
th Hold times, high-or tow-level data {with respect to t at pin 9) 15 15 ns
Ta Operating free-air temperature ~55 128 Q 70 °C

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

PARAMETER TEST CONDITIONST SN54LS355 SN74L5355 UNIT
MIN TYP$ MAX MIN TYPI mMAX
Vi Ve = MIN, I =— 18 mA - 1.5 —1.5 v
v =MIN, v =2V, Vi = MAX
loH ce IH L= MA 0.1 01 | ma
VoH =55V
VOL VCC=M|N, Vig =2V, lgL=12mA 0.25 0.4 0.25 0.4 y
V| = MAX oL = 24 mA 0.35 0.5
¥ ~ Vog= MAX, V=7V 0.1 0.1 mA
Iy Voo = MAX, V=27V 20 20 [ na
DC or CLK,
i G1, G2, G3 Voe = MAX, V=04V - 0.2 ~02 [ maA
All others -D4 — 0.4
lce Vee =MAX,  See Note 2 29 46 29 46 | maA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
I All typical values are at Ve =5V, Ta= 25°C.

NOTE 2: ¢ is meesured with the inputs grounded and the gutputs open.

TexAs {?
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SNE541S355, SN74L83565

switching characteristics, Vgg = 5V, Ta = 25°%°C, RL = 667 4
FROM TO TEST "LS355
PARAMET UNIT
ARAMETER (INPUT} {DUTPUT) CONDITIONS MIN__ TYP MAX
a4 A1
PLH v 3 ns
PHL L L 26 39
1P H i 30 45
X x| W ns
1PHL 33 50
tPLH == v 38 57
o ¥ ns
1PHL or 31 47
1 a3 50
o cLK w = 1 s
PHL =T o2
59
o 7 32 ag | ™
t
(P“L $0, 51, 32 IR
PLH W ns
1PHL €L = 46 pF, 39 58
45 68
tPLH v See Note 3 = = ns
tPHL == =
t 44
PLH w ns
tPHL 45 68
t 21 32
o M 22 33|
PHL &1, @2
tPLH 18 27
w ns
tPHL 19 29
t 24 36
tPLH v 25 40 ne
IPHL G3 19 31
PLH W ns
tPHL 19 29

NQTE 3: Load cireuits and voltage wavefarms are shown in Section 1.

TEXAS Q’
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



