(M) mororoLa Military 54LS153

Dual 4-Input Data
Selector/Multiplexer
(with Enable)

ELECTRICALLY TESTED PER:
MIL-M-38510/30902

The 54LS153 is a very high-speed Dual 4-input Multiplexer with
common select inputs and individual enable inputs for each section. It
can select two bits of data from four sources. The two buffered outputs
present data in the true (non-inverted) form. In addition to multiplexer
operation, the *LS153 can generate any two functions of three variables.
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AVAILABLE AS:

The 'LS153 is fabricated with the Schottky barrier diode process for high ; ‘éﬁ,"p‘;‘égﬁ (1)9 /30902BXA
speed and is completely compatible with all Motorola TTL families. 3) 883: 54LS153/BXAJC

* Muitifunction Capability X = CASE OUTLINE AS FOLLOWS:

* Non-Inverting Outputs PACKAGE: CERDIP: E
e Separate Enable for Each Multiplexer CERFLAT: F
« Input Clamp Diode Limits High-Speed Termination Effects LCC: 2

THE LETTER “M” APPEARS

LOGIC DIAGRAM BEFORE THE /ON LCC.

Ealoa Ha '2a BBa S So lop Mb l2p 3 By
PIN ASSIGNMENTS
< /] N/ DIL FLATS LcC BURN-IN
FUNCT. 620-09  650-05 756A-02 (COND.A)
Ey 1 1 2 GND
$4 2 2 Voo
I3g 3 3 4 Voo
Ia 4 4 5 vee
la 5 5 7 Vee
[ - 1 loa 6 6 8 Voo
1 | | il Z3 7 7 9 vVece
- 3 - GND 8 8 10 GND
Zp 9 9 12 Voo
iob 10 10 13 vee
lip 1 1 14 vee
lap 12 12 15 vee
I3b 13 13 17 Vee
Z Zp Sp 14 14 18 vee
Ep 15 15 19 GND
FUNCTIONAL DESCRIPTION Ve 16 16 20 Ve

The 'LS153 is a Dual 4-Input Multiplexer fabricated with Low
Power, Schottky barrier diode process for high speed. It can
select two bits of data from up to four sources under the control
of the common Select Inputs (Sg, S1). The two 4-input
multiplexer circuits have individual active LOW Enables (Ea,

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

Ep) which can be used to strobe the outputs independently.
When the Enables (Ea, Ep) are HIGH, the corresponding
outputs (Za, Zp) are forced LOW.

The 'LS153 is the logic implementation of a 2-pole,
4-position switch, where the position of the switch is deter-
mined by the logic levels supplied to the two Select inputs.
The logic equations for the outputs are shown below:

Za=Eae(l0a*S1°S0+11a*S1+S0+I2a*S1 S0+
13a * S1 ¢ So)

Zn=Epe(lop*S1+S0+lob*S1So+I2b* St S0+
I3b * S1 ¢ So)

The 'L.S153 can be used to move data from a group of
registers to a common output bus. The particular register from
which the data came would be determined by the state of the
Select Inputs. A less obvious application is a function
generator. The 'LS153 can generate two functions of three
variables. This is useful for implementing highly irregular
random logic.
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INPUT
WAVEFORM

OUTPUT
WAVEFORM A

OUTPUT
WAVEFORM B

54LS153

TRUTH TABLE
Select Inputs Inputs (a or b) Output
So S E 1) 14 12 I3 z
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
L H L X X H X H
H H L X X X L L
H H L X X X H H

H = HIGH Voltage Levels
L = LOW Voitage Levels

X = Immaterial

LOAD FOR OUTPUT UNDER TEST

OUTPUT Vee
T R\ (SEE NOTE 3)
GATE OR
INVERTER ¢ >t al
UNDER TEST

-

- C_L
(SEE NOTE 2)

REFERENCE NOTES ON PAGE 5-161

(SEE NOTE 4)
= = =
WAVEFORMS
tr e
7 30V£02V
A ;
13V
Z 03V
0.0V+0.2V
—=  PH I - tPHL ,——
/ VOH
—3 1.3V 13V
VoL
EEE— VOH
3\1.3 v 13V
VoL
—> PHL [ - PLH |'—
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54L5153

_— . Test Condition
Symbol Parameter Limits Unit (Uniess Otherwise Specified)
+25°C +125°C -55°C
f:f"c Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
v Logical “1” v xcc =45V, I?H =-0.4mA,
OH 25 25 25 IH = 2.0V, other inputs are open,
Output Voltage S=07V,E=07V.
Logical “0" Vog=45V.IoL=40mA E=20V,
VoL Output Voltage 04 04 04 v all other inputs are open.
v Input Clamping 15 v Vec =45V, IN=-18 mA,
Ic Voltage : other inputs are open.
s kgn Ve =55V, ViH=27V,
L _
M Ir?;?l;(t:?)lu:rent 20 20 20 WA | other inputs are GND, E = 2.7 V,
55V orGND,S=27V,55VorGND.
Logical “1” vee = 55V, ViHH =55V,
IIHH (nput Current 100 100 100 HA other inputs are GND, E=5.5V,
or GND, S=5.5V or GND.
Logical “0” Voo =55V, E=04V,S=GND,
IL(E) Input Current -016| -04 [~0.16 | 04 | -0.16 | —0.4 mA | other inputs are open.
Logical “0” Vcc=55V,E=GND,S=04YV,
sy Input Current -012|-036 | -0.12 [-0.36 | ~0.12 | -0.36 | mA | o inputs are open.
Logical “0" Ve =55V, VIN=04V,
o Input Current -0.16 [ —04 | 016 | —0.4 | -0.16 | -04 mA | other inputs = 5.5 V, E = GND.
Output Short Vec=55V,VIN=55V,
los Circuit Current -15 | -100 } 15 | —100 | -15 [ -100 mA | all other inputs are GND, VouT = GND.
Power Supply .
Icc Current 10 10 10 mA Vee =5.5V, altinputs = GND.
Logical “1”
VIH Input Voltage 2.0 2.0 2.0 v Veo=45V.
Logical “0”
ViL Input Voltage 0.7 0.7 0.7 v Vcc=45V.
Subgroup 7 | Subgroup 8A | Subgroup 8B
Functional Tests per Truth Table with Vo = 5.0 V,
VINL=0.4V,and ViNH=2.5V.

NOTES:

1. Input pulse characteristics: PRR <1.0 MHz, t;=15ns, < 6.0 ns.

2. CL = 50 pF + 10%, including scope probe, wiring and stray capacitance without package in test fixture.
3. RL=2.0kQ *5.0%.

4. All diodes are 1N3064 or 1N916.

5. The limits specified for C{_ = 15 pF are guaranteed but not tested.
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54LS153

- Unit Test Condition
Symbol Parameter Limits ni (Unless Otherwise Specified)
+25°C +125°C - 55°C
g:l'nchmg . Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max
tPHLT ggz’%ﬁ:&way 30 | 31 | 30 | 47 | 30 [ 47 e |Vcc=50V.CL=50pF R =20ka
- — — — VCG =50V, Cf = 15 pF.
tPHL1 lgoriptoZyorZp 26 42 42 cc L P
tPLH1 g:f:%a‘ﬂgztoe'ay 30 | 20 | 30 | 30 | 30 | 30 e |Voc=50V.CL=50pF R =20k
- — — 2 — Voo =5.0V,C =15 pF.
tPLH1 lagorlptoZgorZy 18 5 25 cc L P
tPHLS Propagation Delay | 34 | 37 | 30 [ s6 | 30 | s6 VG =5.0V, CL = 50 pF, R = 2.0 k&
tPHLS /Data-Output — | — [t | = | s " lvec=s50v.CL=15pF
EgqorEptoZzorZy
tPLH3 PropagationDelay | 54 | 59 | 30 | 44 | 30 | 44 VGG = 5.0V, CL = 50 pF, R = 2.0 kQ.
tPLLS /Data-Output - 24 _ 39 J 39 S lvee=5.0V, CL=15pF.
EgorEptoZyorZy
tPHLS PropagationDelay | 530 | 43 | 30 | 65 | 30 | es5 Vee = 5.0 V, CL = 50 pF, R = 2.0 k.
1PHLS /Data-Output _ 38 _ 60 i 60 S |vpec=50V,CL=15pF.
SgorSqtoZzorZy
PLHS Propagation Delay | 549 | 34 | 30 | 51 | 30 | 51 VGG = 5.0V, CL =50 pF, R = 2.0 ka2
tpLHs | Data-Output —~ |2 | — |4 | — | 4 " vec=5.0V, C =15 pF.
SporSqytoZzorZy
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