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® Transparent Latches on Data Select Inputs SN54LS354, SN54LS355 . . . J PACKAGE
e C I o SN74LS354, SN74LS355 . . . DW OR N PACKAGE
omplementary Outputs (TOP VIEW)
® Easily Expandable o7 " U=0]] vee
. . . 2 19 Y
® High-Density 20-Pin Package gg 3 ,3% W
pa[]s 17[] G3
PATA OUTPUTS o E5 '6% o
p2le 5[] G1
REGISTERS o17  14f] S0
'LS354 Transparent 3-State po[Js 13[] st
'LS355 Transparent Open-Collector pc(fe 2] s2
. : GND [Jio 11 [J sC
LS356 Edge-Triggered 3-State
description

SN54LS354, SN54LS355 . . . FK PACKAGE
These monolithic data selectors/multiplexers (TOP VIEW)

contain full on-chip binary decoding to select one
of eight data sources. The data-select address
is stored in transparent latches that are enabled
by alow level on pin 11, SC. On the ‘'LS354 and
‘LS355 a similar enable for data is obtained by
alow level on pin 9, DC. The edge-triggered data
registers of the ‘LS356 is clocked by a low-to-
high transition on pin 9, CLK. Complementary
outputs are available in either three-state
versions ('LS354 and ‘LS356) or open-collector
version ('LS355).

SN54LS356 . . . J OR W PACKAGE

The SN54LS354 through SN54LS356 are SN74LS356 . . . DW OR N PACKAGE
characterized for operation over the full military (TOP VIEW)
temperature range of —55°C to 125°C. The o7 TUN vee
SN74LS354 through SN74LS356 are ps [z 190 v
characterized for operation from 0°C to 70°C. o531 w
pa[js 1700 63
o3 (s 6] G2
p2s 15{] G1
D17 4 % 50
po{ds 130 s1
CLk Qo 12[] s2
GND (1o n[] 8¢

SN54LS356 . . . FK PACKAGE
(TOP VIEW)
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FUNCTION TABLE

INPUTS

DATA OUTPUT | OUTPUTS
SELECT | CONTROL| CLOCK ENABLES

('LS354, | 'LS356)
S2 S1 SO| 'LS355) G1 G2 G3| W Y
X X X X X H X X| z 1z
X X X X X X H X| z 2z
X X X X X X X Ll z z
L L L L t L L H| Do DO
L L L H HorL [ L L H| Do, DO,
L L H L t L L H| D1 D1
L L H H HorL [ L L H| D1, D1,
L H L L 1 L L H| D2 b2
L H t H Hort [ L L H| D2, D2,
L H H L t L L H| D3 b3
L H H H Horl | L L H| D3, D3,
H L L L t L L H| pos D4
H L L H HorL { L L H| D4, D4,
H L H L 1 L L H| D5 D5
H L H H HorL | L L H|{Ds, D5,
H H L L 1 L L H| D D6
H H L H HorL | L L H{ D6, D6,
H H H L 1 L L H|{ D7 D7
H H H H HorL [ L L H|fD7, D7,

QO >NXFMCTIT
it

0.

DOy, . ..

high level (steady state)
low level (steady state)
irrelevant (any input, including transitions)
high-impedance state (off state)
transition from low to high level
.. D7 = the level of steady-state inputs at inputs DO through
D7, respectively, at the time of the low-to-high clock
transition in the cae of 'LS356.
D7, = the level of steady state inputs at inputs DO
through D7, respectively, before the most recent
low-to-high transition of data control or clock

This column shows the input address setup with SC low.

schematics of inputs and outputs

EQUIVALENT OF EACH DATA OR SELECT INPUT

VCC —.—1...__—_ _—
<

$ 10kn
NOM
INPUT -9-f¢ -
A 4
'y
3

EQUIVALENT OF ALL OTHER INPUTS

Vee *
10 k2
NOM
y
INPUT —¢
I": .
R 2
y A 4

TYPICAL OF BOTH OUTPUTS ON ‘LS355

OuUTPUT

TYPICAL CF BOTH OUTPUTS ON ‘LS354 AND ‘LS356

Vee

100 2
NOM

QUTPUT

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

NOTE 1: Voltage values are with respect to network ground terminal,

Supply voltage (see Note 1). .. .. ..o i i,
Input voltage. . .. ..ot i e e e
Operating free-air temperature range: SN54LS".........

SN74LS'.........
Storage temperature range . .......ouoveoe e ininnnn.s

......................... ciiiiei... 0°Cto70°C
.................................. — 65°Cto 150°C
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logic symbolst

‘'LS354 ‘LS355
MUX MUX
- (15)
g 8 G- )b
— (16
G2 116 ~ EN G2 —— EN
(17) {17}
G3 63—
— — (11
sc U1 o~ cs sc(—-)—b- cs
(14
so % %o 0 so—(;)l—— 8D 0
s18 oo g2 s 8D c2
{12) 7 (12) 7
s2—=__1gp 2 s2 8D 2
— (9
D_(_:(g_)B c9 DC(—)b c9
® A C @ C
DO 9D ol =1 D0 ———— 9D o] =1
7
51D —1 o p1-2) oo 1| D
6 1 (6) 19
D2 il ap 2 v {19 \% D2 o D 2 O 19
D3 %) 9D 3 D3 - 9D 3
a4
pa 4 | 9D 4 D4 9D 4
(3)
ps 13 . . - (18) w D5 P " O (18) w
(2) {2)
D6 9D 6 D6 " | 9D 6
1
D7 w 9D 7 D7 9D 7
‘LS356
MUX
G {15) ~ &
62% EN
G3 (17}
—=< (11)
SC [ c8
(14)
s0——J4 8p 0
13
s1-03 8D G'g
(12)
$2 ————— 8D 2
CLK._!_Q_)__EICQ
(8) C
Do 9D ol =1
7
012 90 1 >
6
28 9D 2 \v 19
(5)
D3 9D 3
(4)
04 9D 4
{3)
D5 9 s v~ w
2
De—(-)ﬁ D 6
(1
D7 9D 7

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, J, N, and W packages.
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logic diagram (positive logic)

'LS354, ‘L8355

Giilg

' E (19)
Y QUTPUT

G1 (15)
OUTPUT =, (16)
ENABLES 17)
G3
— (11)
=
14
so 14 1D
—c1
DATA
seLecT  s1.13) D
(BINARY)
c1
12
s2 12 1D
—c1
59! D
DO (8) 1D
7
p17 1D
—ic1
6
028 1D
b C1
03 (5) 1_D—
DATA
INPUTS —1¢1
pa 8 1D
—{ c1
053! ol
—l&
D6 (2) —~1D
—{ c1
p7 A1) —
—c1

Pin numbers shown are for DW, J and N packages.

1L

(18) W OUTPUT

Q’ TeXAS
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logic diagram (positive logic)

'LS356
&1 (15)
QUTPUT —_ (16)
ENABLES G2 an
G3
— (11)
sC
S0 (14) S ][>
—{C1 lzé
DATA 13
SELECT 81 (13) 1D {>
(BINARY)
—1C1
s2 (12) D {>
el [
CLK (9)
;)
508 = D___
b C1
p172) 1D D
—DC1
6
D2 ) 1D
—aD C1 y
(5) (19
D3 1D ; L ) Y OUTPUT
DATA $
—pC1 (18)
INPUTS ) W OUTPUT
D4 1D
—pC1 |
(3) 1
D5 1D ——
—aD C1
o6 2 ] [ —
—aD C1
D7 il 1D
b C1

Pin numbers shown are for DW, J, N, and W packages.

{'} TeEXAS
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recommended operating conditions

SN54LS354 SN74LS354
SN541L.5356 SN74LS356 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4,75 5 5.25 \)
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 Vv
IoH High-level output current -1 —2.6 mA
loL.  Low-level output current 12 24 mA
tsy  Setup times, high-or-low-level data (with respect to t at pin 9) 15354 15 15 ns
‘1.S356 15 15
. . ) ] 'LS354 15 15
t Hold times, high-or-low-level data (with respect to t at pin 9) 15356 0 5 ns
Ta  Operating free-air temperature -55 125 0 70 °C

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

SN54L.8354 SN74LS354
PARAMETER TEST CONDITIONST SN541.8356 SN74LS356 UNIT
MIN TYP}{ MAX |[MIN TYP$ MAX
Vik Ve = MIN, lf=—18mA —1.5 -15 A
VOH IVOC:= h'f:;‘( VIHZ2ZV. o VILEMAX 24 v
VoL Ve = MIN, ViH=2V, loL=12mA 0.25 0.4 0.256 0.4 v
ViL = MAX IoL = 24 mA 035 05
o = =
1 Vee=MAX, V=7V 0.1 0.1 mA
1K Vee=MAX, V=27V 20 20 uA
DCor CLK,
I G1,G2,G3 | Vgo=MAX, V=04V ~0.2 —-0.2 | mA
All others - 0.4 -04
loss Vee = MAX -30 -130 |-30 —130 mA
lce Ve = MAX,  See Note 2 29 46 29 46 mA

T For conditions shown as MIN or MAX, use the appropriate values specified under recommended operating conditions.
1 Al typical values areat Voo =5 V, Tp = 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 2: Igc is measured with the inputs grounded and the outputs open,

‘5’ TeXAS
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switching characteristics, Vcc =5V, TA = 25°C, RL = 667 Q

FRO ! ’
PARAMETER W] TO TEST L.S354 LS356 UNIT
{INPUT) (OUTPUT) CONDITIONS MIN TYP MAX MIN TYP MAX
tPLH 24 36
tPHL v 23 35 ns
DO-D7
tPLH 18 27
w ns
tPHL 29 44
1 _
PLH DC v 28 42 18 27 ns
tPHL or 26 39 33 50
t
PLH CLK W 22 33 24 36 ns
tPPHL 33 50 18 27
tPLH v Cp =45 pF, 29 44 30 45
ns
t
PHL S0, 8182 See Note 3 24 45 28 48
tPLH 28 42 36 54
w ns
tPHL 34 51 30 45
PLH 34 51 36 54
Y ns
tPHL =3 31 47 40 60
tPLH 27 41 32 48
W ns
tPHL 40 60 36 54
tpzH 14 27 14 25
PZL y 18 27 17 2| "
tpHzZ Cp =5pF, 15 25 16 24
ns
t — =
PLZ 51,62 See Note 3 15 25 16 24
thzH CL = 45 pF, 12 24 14 23
tPzL W See Note 3 16 24 N
tPHZ CL=5pF, 15 25 16 23
thLz See Note 3 15 25 6 23| ™
tpzH CL=45pF, 15 29 15 27
tPZL v See Note 3 19 29 18 27|
tPHZ CL=5pF, 15 25 16 25
Lz o See Note 3 15 25 16 % | ™
tPZH CL =45 pF, 13 25 14 25
tpzL W See Note 3 17 25 16 25 "
tPHZ CL=5pF, 15 25 16 25
Lz See Note 3 15 25 6 25|

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

{'} TeEXAS
INSTRUMENTS
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recommended operating conditions

SN54LS355 SN74LS8355 UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 0.8 \%
VoH High-level output voltage 5.6 5.5 \
loL Low-level output current 12 24 mA
tsu Setup times, high-or-low-level data, (with respect to % at pin 9) 15 15 ns
th Hold times, high-or low-level data (with respect to % at pin 9) 15 15 ns
TA Operating free-air temperature -55 125 o] 70 °C

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

PARAMETER TEST CONDITIONS? SN54LS355 SN74LS355 UNIT

MIN TYP} MAX | MIN TYP} MAX

ViK Vec=MIN, || =—18mA ~-15 -15 | v

10H zgz =“;';;/ ViH=2V, ViL = MAX 0.1 0.1 | mA

VoL Vec=MIN,  Vig=2V, loL=12mA 026 04 025 04 [
ViL = MAX loL =24 mA 0.35 0.5

] Vee=MAX, V=7V 0.1 0.1 mA

lH Ve = MAX, V=27V 20 20 HA

DC or CLK,

m G1,G2,G3 Voo =MAX, V=04V —-0.2 -0.2 | mA
Al others -04 —-0.4

lcc Vee = MAX,  See Note 2 29 46 29 46 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
1 All typical values are at Ve =6V, Ta = 25°C.
NOTE 2: Igg is measured with the inputs grounded and the outputs open.

Q’ TeXAS
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switching characteristics, Vg = 5 V. Ta = 25°C, RL = 667 Q

FROM TO TEST 'LS355
PARAMETER UNIT
{INPUT) (OUTPUT) CONDITIONS MIN TYP MAX
1] 34 41
PLH v ns
tPHL 26 39
DO-D7
tPLH W 30 45 ns
tPHL 33 50
t — 57
FLH BC Y 38 ns
tPHL or 31 47
t 33 50
PL CLK w ns
tPHL 39 59
t 39 59
tPLH Y 38 29 ns
PHL S0, S1, 82
tPLH W 32 48 ns
IPHL CL = 45 pF, 39 58
tPLH See Note 3 45 68
! Y a2 63|
tPHL sc 44 66
PLH w ns
tPHL 45 68
tPHL 21 32
i Y 22 33|
PHL, G1, G2
tPLH 18 27
w ns
tPHL 19 29
tpLH 24 36
! Y 25 40|
tPHL 63 19 31
PLH W ns
tPHL 19 29

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

{'} TeEXAS
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality 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.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

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

Tl assumes no liability for applications assistance or customer product design. Tl does not 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. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated
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