@ MOTOROLA

Quad 2-Input Data
Selector/Multiplexer
with Enable

ELECTRICALLY TESTED PER:
MIL-M-38510/30904

The LSTTL/MSI 54L.5158 is a high-speed Quad 2-Input Multiplexer. It
selects four bits of data from two sources using the common Select and
Enable inputs. The four buffered outputs preset the selected data in the
inverted form. The 'LS158 can also generate any four of the 16 different
functions of two variables. The 'LS158 is fabricated with the Schottky
barrier diode process for high speed and is completely compatible with all
Motorola TTL families.

¢ Schottky Process For High-Speed

* Multifunction Capability

¢ Inverted Qutputs

¢ Input Clamp Diodes Limit High-Speed Termination Effects
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AVAILABLE AS:

1) JAN: JM38510/30904BXA
2) SMD: 7603301
3) 883: 54LS158/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

THE LETTER “M” APPEARS
BEFORE THE / ON LCC.

PIN ASSIGNMENTS

DIL FLATS  LCC BURN-IN
FUNCT.  620-09  650-05 756A-02 (COND.A)

S 1 1 2 Vee
Aq 2 2 3 Vee
B4 3 3 4 Vee
Yq 4 4 5 Vee
Ay 5 5 7 vVee
By 6 6 8 Vee
Yo 7 7 9 Vee
GND 8 8 10 GND
Y3 9 9 12 Ve
B3 10 10 13 Voo
Az | 1 14 Vee
Yq4 12 12 15 vVee
By 13 13 17 vee
Aq 14 14 18 Voo
G 15 15 19 vee
vee 16 16 20 Vee

BURN-IN CONDITIONS:
Vee = 5.0 VMING.0 V MAX

TRUTH TABLE

Select
Enable | Inputs Inputs Output
G S A B Y
H X X X H
L L L X H
L L H X L
L H X L H
L H X H L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
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54LS158
FUNCTIONAL DESCRIPTION

The’LS158 is a Quad 2-Input Muitiplexer fabricated with the
Schottky barrier diode process high speed. It selects four bits
of data from two sources under the control of a common Select
Input (S) and presets the data in inverted form at the four
outputs. The Enable Input (G) is Active LOW. When G is
HIGH, all of the outputs (Y} are forced HIGH regardiess of all
other inputs.

The 'LS158 is the logic implementation of a 4-pole,
2-position switch where the position of the switch is
determined by the logic levels supplied to the Select Input.

A common use of the 'LS 158 is the moving of data from two
groups of registers to four common output buses. The
particular register from which the data comes is determined by
the state of the Select Input. A less obvious useis as a function
generator. The 'LS158 can generate four different functions of
two variables with one variable common. This is useful for
implementing gating functions.

Pin Loading
Names (Note a) AC TEST CIRCUIT
HIGH LOW
s Common Select | 1.0U.L. 05U.L. OUTPUT vee
Input ?
G Enable (Active 1.0U.L 0.5U.L.
LOW) Input R =20kQ £5.0%
Aq-A4  Data Inputs from 0.5U.L 025U.L. (SEE NOTE 3)
Source 0 FROM QUTPUT
By-By Datalnputsfrom | 05UL | 0.25U.L. (%'é[éE,foTTEESI) >
Source 1
Y{-Y4 Muttiplexer 10UL |55 UL
Outputs (Note b) 71~ C (SEENOTE 2)
NOTES:
a. One TTL Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW. -+ —
b. The Output LOW drive factor is 2.5 U.L. for Military (54) = -
Temperature Ranges.
WAVEFORMS
t —» t [
27V 3ov+0.2Vv
7V
/! 1.3V
INPUT 03V
WAVEFORM — 0.0V£02V
—» PH — tPHL ’-—
VoH
13V 13V
OUTPUT
WAVEFORM A VoL
OUTPUT
WAVEFORM B VoH
13V 13V
VoL
—>  tPHL —> tPLH L‘*

NOTES:

1. Input pulse generator has the following characteristics:
tr<15ns, ty< 6.0 ns, PRR < 1.0 MHz.

2. C =50 pF % 10%, including scope probe and jig capacitance.

3. R =2.0 kQ £ 5.0%. All diodes are 1N3064 or 1N916.

4. Load circuit on a given output is only required where the specific
test the Static Parameter table indicates “OUT” on that output.

5. Voltage measurements are to be made with respect to network
ground terminal.
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54LS158

L . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C

f.:f"c ters Subgroup 1 Subgroup 2 Subgroup 3

Min Max Min Max Min Max

Logical “1” Vee =45V, loH=-0.4 mA,

VOH Qutput Voltage 25 25 25 v G = 2.0V, other inputs are open.
ot Voc =45V, loL=40mA G=0.7V,

Logical “0 — -

VoL Output Voltage 0.4 0.4 0.4 \ S= 2.9 V,VIN=20V,
other inputs are open.

Input Clamping Voo =45V, IN=-18 mA,
Vic Voltage -15 v other inputs are open.

Logical “1” Ve =55V, VH=27V,
iH1 Input Current 20 20 20 HA other inputs are open, $ =55V or GND.

Logical “1” Voc =55V, 8=55V or GND,
lHH1 Input Current 100 100 100 HA other inputs are open.

Logical “1” Voc=55V,5&G=27VorGND,
iH2 Input Current 40 40 40 KA other inputs are open.

Logical “1” Ve =55V, 58 G=5.5VorGND,
fiHH2 Input Current 200 200 200 kA other inputs are open.

ol wy Ve =55V, VN=04V,
n '[‘n°glfa(‘:'u‘r)rem -016 | <04 | 016 | 04 |-0.16 | 0.4 | mA |otherinput=5.5V,S=GND
P or5.5V, G=GND.

Logical “0" Vec=55V,5=04V,G=55V,
liL(s) Input Current -023 | -0.71 | -0.23 | -071|-023 | =071 mMA | pn inputs are open.

Logical “0” Vec=556V,8=55V,G=04V,
L) Input Current -0.32 | -08 | -032 [ -08 | -032 | -08 mA 1 other inputs are open.

Output Short Voc=55V,S=open, G=55V,
los Circuit Current <15 | =100 | 15 | ~100 } ~15 | -100 | mA VouT = GND, other inputs are open.
| Power Supply 8.0 8.0 8.0 A |vec=55V.viN=55V (allinput
cc Current : : . m CcCc=55V.ViN=5.5V (allinputs).

Logical “1”

VIH Input Voltage 2.0 2.0 2.0 v Vo =45V.

Logical “0” _

ViL Input Voltage 0.7 0.7 0.7 \ Vec=45V.
Subgroup 7 | Subgroup 8A | Subgroup 8B

Functional Tests

per Truth Table with Vo = 5.0V,
VINL=04V,and V|Ng =25 V.
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54L.5158

Symbol Parameter Limits Unit (Unle: s: Zstthgn?v:l:::';:eclﬂ ed)
+25°C +125°C -55°C
Switching
Parameters: Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max
tPHLA gz:’:%‘m:&oe'ay 30 | 17 | 30 | 26 | 30 | 26 . |vec=s0v.c =50 p'i, RL=2012
tPHL1 Data to Output — 15 —_ 21 —_ 21 Vece =50V, CL=15pF, R =20
PLH1 ggf’:%alﬂ‘;:t[’e'ay 30 |17 feo | zs | a0 |z | |Voo-50V.0L-S0pF AL =20l
tPLH1 Data to Output — 12 —_ 21 — 21 Vec=50V,CL=15pF R.=2.0
tPHL3 /P[;‘;f:_%“‘lf;::toe'ay 30 | 23 | 30 | a5 | 30 | 35 s |Vec=s0v.CL=50 p; RL=20 %
tPHL3 Enable to Output — 24 —_ 30 - 30 Vee =50V, CL=15pF, R = 2.0kQ.
tpLHa ggfaf%a:'t‘;:‘jtpe'ay 30 | 22 | a0 | 33 | 30 | 33 e |vec=50 x CL= ?o p:z, :._ = g.g $
tPLH3 Enable to Output — 17 — 28 — 28 Vee =50V, C =15pF, R =2.
PHLS g‘;f’:%al};;:toe'ay 30 | 29 | 30 | 4 | 30 | 4 | |VoC-50V 0L -S0pFRL-20k0
tPHLS Select to Output — 24 — 39 — 39 Ve =50V, CL=15pF RL=2.0kQ
PLHS /F’D’gf:%aﬂg:toe'ay 30 | 25 | a0 |3 | 30 | 38 | |Voo-50V.CL-S0pFRL-20 @
PLHS Select to Output - 2 - 33 - 3 Vee =50V, 6 =15pF R =20k
NOTE:

1. The limits specified for C|_= 15 pF are guaranteed but not tested.
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