@ MOTOROLA

8-Input Data Selector/
Multiplexer With Enable

ELECTRICALLY TESTED PER:
MIL-M-38510/30905

The 54LS251 is a high-speed 8-input Digital Multiplexer. It provides,
in one package, the ability to select one bit of data from up to eight
sources. The 'L8251 can be used as a universal function generator to
generate any logic function of four variables. Both assertion and negation
outputs are provided.

e Schottky Process For High-Speed

o Multifunction Capability

e On-Chip Select Logic Decoding

¢ Inverting and Non-Inverting 3-State Outputs

e Input Clamp Diodes Limit High-Speed Termination Effects

LOAD CIRCUIT FOR 3-STATE OUTPUT

TEST
POINT 21V

7

Ry (SEE NOTE 3)

FROM (SEE NOTE 4)
OUTPUT
UNDER TEST 1
CL’\ R (SEE NOTE 3)
_I_ (SEENOTE 2)
Pin Loading
Names (Note a)
HIGH LOW

Sg-S2 | Select Inputs 05U.L |025U.L

EC Enable (Active 05U.L 025U.L.
LOW) Input

lg-l7 | Multiplexer 05UL {025U.L.
Inputs

Y4 Multiplexer 65U.L | 15UL.
Output

Z Complementary 65 U.L. 15U.L.
Multiplexer
Output

NOTE:
a. One TTL Unit Load (U.L.) = 40 pA HIGH/1.6mA
LOW.

Military 54L.S251

MPO
i

AVAILABLE AS:

1) JAN: JM38510/30305BXA
2) SMD: 7601601
3) 883: 54L.5251/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 65005 756A02 (COND.A)

I3 1 1 2 Ve
la 2 2 3 vee
I4 3 3 4 vVee
lg 4 4 5 vee
z 5 5 7 Vee
z 6 6 8 OPEN
EO 7 7 9 GND
GND 8 8 10 GND
So 9 9 12 GND
1 10 10 13 GND
Sg 1 1 14 GND
b 12 12 15 vee
g 13 13 17 vee
Is 14 14 18 vVee
i 15 15 19 vee
vee 16 16 20 vee

BURN-IN CONDITIONS:
Ve = 5.0 V MIN/G.0 V MAX

NOTES:

1. Input pulse characteristics: PRR < 1.0 MH2,

tr=15ns, tf<6.0ns.

2, C| =50 pF+ 10% for tpLH, tPHL, tPZL and
tpzH tests, C| = 15 pF minimum for tpz and
tpp 7 tests. Cy includes scope probe, wiring
and stray capacitance.

. RL=2.0kQ+5.0%.

. All diodes are 1N3064 or 1N916.

. The limits specified for Ci = 15 pF, and
CL = 5.0 pF are guaranteed but not tested.

o w
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54L8251

TRUTH TABLE
EO(S2 S1 Sglo W k2 I3 I3 5 Ig B|Z 2z

HIX X X]X X X X X X X X|@ @
L L L L]L X X X X X X X|H L
L L L L}H X X X X X X X|L H
L L L H{X L X X X X X X|H L
L L L H|X H X X X X X X|L H
L L H L|X X L X X X X X|H L
L L H L|X X H X X X X X|L H
L L H H|X X X L X X X X|H L
L L H H|X X X H X X X X|L H
LfH L L|IX X X X L X X X|H L
L|H L L|IX X X X H X X X|L H
LIH L HIX X X X X L X XI|H L
L|H L H|IX X X X X H X Xi{L H
L|H H L[IX X X X X X L X|H L
LIH H L{X X X X X X H X|L H
Li{H H H}X X X X X X X L |H L
LIH H H{X X X X X X X H|L H

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

(Z) = High impedance (Off)

FUNCTIONAL DESCRIPTION

The L8251 is a logic implementation of a single pole,
8-position switch with the switch position controlled by the
state of the three Select inputs, Sq, S1, So_ Both assertion and
negation outputs are provided. The Output Enable input (EO)
is active LOW. When it is not activated, the logic function
provided at the output is:

Z=E-(|00§0-§1 -§2+|1 -Soo§1 c§2+
I2050951¢S0+130S0+S1+80+
l4¢S0eS1So+I5+S0eS1Sn+
lg*Sp*S1+Sp+17+Sp¢51+Sp)

When the Output Enable is HIGH, both outputs are in the
high impedance (high Z) state. This feature allows the
multiplexer expansion by tying the outputs of up to 128
devices together. When the outputs of the 3-state devices are
tiedtogether, all but one device must be in the high impedance
state to avoid high currents that would exceed the maximum
ratings. The Output Enable signals should be designed to
ensure there is no overlap in the active LOW portion of the
enable Voltage.

LOGIC DIAGRAM

lo Iy l2

I3

lg Is lg 7

81

32—[>°-I—<[>
—Do—>

so—Do—>

0—d>

MOTOROLA MILITARY FAST/LS/TTL DATA
5-319




54L5251

WAVEFORMS
t Y
30V+02V
27V
INPUT ot
WAVEFORM 0.7V 00V£02V

I tPLH ™ tPHL .

~
13V 13V
OUTPUT N
WAVEFORM A

VoL
oUTPUT
WAVEFORM B —— VoH
Ni 13V 1 EV
VoL
— PHL = — tPLH ai—
OUTPUT .
WAVEFORM C \ =145V
0.7V
N VoL

- tPzL -

,— VoH

T orv
OUTPUT
WAVEFORM D

=145V
— PZH r———
e tPHZ [ v
'OH
QUTPUT x VoH -05V
WAVEFORM E
=145V

~1.45V
OUTPUT /
WAVEFORM F % VoL +05V

VoL

——w lp 7 jee———
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54LS251

Symbol Parameter Limits Unit {Unles sTg:rErm:L“g:ecm ed)
+25°C +125°C -58°C
,s;:tal::ne'e,.s: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
vou [lgear | o 24 24 v X.‘izfgs‘.‘a:_g’v'.‘g'%é; veeb7y
ord. A =0, .
VoL ;ﬁ:fl:' ;?;Itage 0.4 04 04 | v \Z_EZE)E%,\%IS'EE z%:n 0{\9 v,
=07V, ViH=20V.

Vi Input Clamping 15 v vee = 45V, IN=-18mA,

Voltage other inputs are open.
M| it Gurren 20 20 20 | A | STy, 86V ot D
- | w | Lo | o | e
) ']zg:iaéuon ont -0.005 | -0.72 |-0.005 | -072 |-0.005 [-0.72 | mA gi%z%i‘!frg:;:?’m\m: oo
IL(EO) :ﬁf‘zugem -0002 | ~0.15 |-0.002 | -0.15 [-0.002 |-0.15 | mA \é_giziflv ViN =55V @ll inputs),
WS |mpucuren | 701 |03 | 01 | -038 | 01 |-0a4 | ma [VOOTSSVUN S04V
108 gi‘::’:fi‘t' CS::r(::nt -30 | -130 | -30 | -130 | 30 |-130 | ma é_gg:g%%sv ’;:23%325\/\%:‘]0= GND,

= ,S=55Vor .

021 | G vign 2 20 20 E8oz0v T verzan
T = I Y I I N N
ICCH zz‘:::;ts“pp'y 10 10 10 | mA |Vge=55V, V=55V (all inputs).
IcoL gz\re:::“Supply 12 12 12 mA \é_gc:eilgv VIN=5.5V (all inputs),
ViH ;‘;g‘jf%:;ge 20 20 20 v |veg=45V.
viL ;?Jf%?;ge 0.7 07 07 | v |veg=45V.

Functional Tests Subgroup 7 Subgroup 8A Subgroup 8B per Truth Table with VG = 5.0V,

VINL=0.4V,and V|yH =2.4 V.

MOTOROLA MILITARY FAST/LS/TTL DATA
5-321



54L.5251

. . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - 55°C
Switching
Parameters: Subgroup 9 | Subgroup 10 | Subgroup 11
Min | Max | Min Max | Min | Max
tPHL1 Propagation Delay | 54 | 33 | 30 | 50 | 30 | 50 Vee =50V, CL = 50 pF, R = 2.0 k.
t /Data-Output — | 28 a5 | — | 45 | ™ |vgc=50V,CL=15pF R =6670
PHL Data to Z Output cCc=50V, L =10pR R = .
1PLH1 Propagation Delay | 50 | 33 | 30 | s0 | 30 | 50 Vee =50V, CL = 50 pF, R = 2.0 k.
1 /Data-Output _ | s | - |as | — | 45 | ™ |voc=50V,CL=15pF R =667Q
PLH1 Data to Z Output cCc=50V,CL=15pF R = )
tPHL2 Propagation Delay | 54 | 59 | 30 | 30 [ 30 | 30 VoG =50V, G =50 pF, R = 2.0k,
t /Data-Output — |35 | — | 2s | = | 25 | ™ |vec=50V,CL=15pF.RL=667Q
PHL2 Data to Z Output cC=5.0V,CL=15pF R_= )
tPLH2 Propagation Delay | 44 | 55 | 30 | 30 | 30 | 30 Vg = 5.0V, G = 50 pF, R = 20 kQ
1 /Data-Output Z s | = | s | = | 25 | ™ |vec=50v.cL=15pF RL=867%
PLH2 Data to Z Output cc=50V,CL . RL A
tPHLS Propagation Delay | 5 | 55 | 30 | 75 | 30 | 75 Vog = 5.0V, G = 50 pF, R = 2.0 k.
1 /Data-Output Zlas | — |70 = | 70 |"™ [vec=50V.CL=15pF R =6670
PHL5 Select to Z Output cC=50V,CL=15pF R = -
PLHS Propagation Delay | 54 | 50 | 30 | 75 | 30 | 75 Voe = 5.0V, CL = 50 pF, R = 2.0 k
t /Data-Output s = {0l = | 7 | ™ [voc=50V.CL=15pF R =667
PLHS Select to Z Output cc=>0V. b y RL ]
tPHLG Propagation Delay | 54 | 35 | 30 | 57 | 30 | &7 Voe =50V, G =50 pF, R =2.0kQ.
t /Data-Qutput — |aa | — | s2 | — | 52 ™ |voc=50V.CL=15pF R_ =667
PHLG Select to Z Output cc=50V, 0L =15ph K = )
tpLHE PropagationDelay | 54 | 33 | 30 | 57 | 30 | &7 VoG = 5.0V, G =50 pF, R = 2.0 k&
t /Data-Qutput — |lass | — | s2| — | s2|™ |voc=50V.CL=15pF RL=667Q
PLHG Select to Z Output cc=50V.CL="15pF R = .
tpZH1 Propagation Delay {44 | 50 | 30 | 75 | 30 | 75 Vee = 5.0V, CL = 50 pF, R = 2.0k
t IData-Output — | 70 | — | 70 | ™ |vcc=50V.CL=15pF RL=667Q
PZH1 Output High-Low cC=50V,CL=15pF, R = A
P71 PropagationDelay | 54 | 45 | 30 | 68 | 30 | 8 Vee = 5.0V, CL = 50 pF, Ry = 2.0 k.
t /Data-Output — la | — | es | — | 83 | ™ |vec=50V,CL=15pF R_=667Q
PZL1 Qutput Low-High cc=50V,C =15pk R = 8
tpzH2 Propagation Delay | 44 | 30 | 30 | 48 | 30 | 48 Voo = 5.0V, G =50 pF, R = 2.0 k&
t /Data-Output " las | = | a3 | = | 43| "™ |vec=50V.CL=15pF R =667Q
PZhHz Output High-Low cC=50V,CL=15pFRL= )
tpzL2 Propagation Delay | 54 | 45 | 30 | 68 [ 30 | es Voe = 5.0V, CL = 50 pF, R = 2.0 k&
1 /Data-Output “la | —~ | ea | = | 63| ™ |voc=50V.CL=15pF. RL=667Q
pzI2 Output Low-High cC=50V,CL=15pF. R = .
tPHZ1 EZ?:_ %al:lz:‘oemy 30 |50 | 30 | 75 | 30| 75 |  |Vec=50V.CL=50pF R =20k
tPHZ1 Output High-Low — s | = || = |70 VGG =50V, C =15 pF, R =667 Q.
PLZ1 Propagation Delay | 54 | 35 | 30 [ 45 | 30 | 45 Veg =50V, O = 50 pF, R = 2.0 kQ.
t Data-Output — | 25 40 | — | 40 | ™ |vcc=50V,CpL=15pF R =667Q
PLZY Output Low-High cC=50V,CL=15pF RL= .
tPrze | %aJLZEtDe'ay s0 |60 [ 30 | so | 30 | 90 | _ |Vec=50V.CL=50pF RL=20ka
tPHZ2 Output High-Low — | 55 g5 | — | 85 Voo =50V, CL =5.0 pF, R =667 Q
tpL72 /PD“;?: g(;;:'tz:tDelay 30 | 35 | 30 | 45 | 30 | 45 | _ |Vcc=50V.CL=50pF RL=20ka
tPLZ2 Output Low-High - 25 - 40 - 40 Ve =50V, CL =50 pF, R =667 Q.
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