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XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

Designed Specifically for High-Speed:
Memory Dacoders
Data Transmission Systems
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These Schottky-clamped TTL MSI circuits are Y77 10[dYs
designed to be used in high-performance GND (s 91JvY8é
memory decoding or data-routing applications
requiring very short propagation delay times. In XD74LS138/XL74L5138
(TOP VIEW)
high-performance memory systems, these
docoders can be used to minimize the effects of Q 8 o
system decoding. When employed with high- @
speed memories utilizing a fast enable circuit, the 2 1
delay times of these decoders and the enable cha 18] v1
time of the memory are usually less than the G2als 170 v2

typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible.

The XD74LS138, XL74LS138 and XD54LS138
decode one of eight lines dependent on the
conditions at the three binary select inputs and
the three enable inputs. Two active-low and one
active-high enable inputs reduce the need for
external gates or inverters when expanding. A
24-line decoder can be implemented without
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logic symbols

external inverters and a 32-line decoder requires BINIOCT
only one inverter. An enable input can be used Ju |, ‘,LL_‘“” vo
as a data input for demultiplexing applications. Ja ), ] LAV
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All of these decoder/demultiplexers feature fully e (12}
buffered inputs, each of which represents only : 11 b
one normalized load to its driving circuit. All Gt | & R
inputs are clamped with high-performance PRI R : i
Schottky diodes to suppress line-ringing and to L P e b
simplify system design. PV
The XD74LS138 and XL74LS138 are OR
characterized for operation over the full military JRLIN B DMUX o8 vo
temperature range of —55°C to 125°C. The 2 el e
XD74L5138 and XL74LS138 are characterized |, ? 2 13,
for operation from 0°C to 70°C. sha 12 o
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XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

logic diagram and function table
XD74LS138/XL74LS138/XD54LS138

15 3
T ) (15) Yo
(14)
o 1 3 | b— Y1
ENABLE - 14) 1 1131
INPUTS EZA s} __=_}__ ve
G28 -\ 12)
4
4 S DATA
UTPUTS
. ) 11) va o]
(1) T {10) v§
A Dc %‘ lr;D—_
SELECT 8 {2) % ¢ _wm_ Ve
INPUTS a
(3) 1 Y?J
¢ —>o—t

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

XD74L5138/XL74LS138/XD54LS138
FUNCTION TABLE

INPUTS :
ENABLE SELECT bt

Gl G2*|c B A|Y0 Y1 YZ Y3 Y4 Y5 Y6 Y7
X H X x X H HHHHMHHH
L X X X X H HHHHMHHMH
H L L L L L HHHHHHMH
H L |L L H|{H L HHHHHH
H L L H L H H L HHHMHH
H L L H H H HH L HHHMH
H L H L L H HHHL HHH
H L H L H H HH HHLHH
H L H H L H HHHHMHL H
H L H H H H HH HHHHL

*G2 = G2A + G28B
H = high level, L = low level, X = irrelevant



XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

schematics of inputs and outputs
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absolute maximum ratings over operating free-air temperature range {(unless otherwise noted)

Supply voltage, VCC (888 NOte 1) . . . . e i e 7V
L3 o U L QIR o = T 1= 7V
Operating free-air temperature range: XD54LS138................ciiieerrnnanennns -56565°C to 125°C

XD74LS138 XL74LS138. . . .. ... e 0°C to 70°C
Storage temPerature TANGE . . - .. v vt v v ittt e e et e e e —-B65°C to 150°C

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




XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

recommended operating conditions

XD54L5138 XD74LS138 UN
MIN NOM MAX MIN NOM MAX T

vVce Supply voltage 4.5 5 5.5 | 4.75 5 5.25 v
VIH High-level input voltage 2 2 v
VL Low-level input voitage 0.7 0.8 v
IoH High-tevel output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature -55 125 (0] 70 °C

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

XD54L5138 XD74L5138
PARAMETER TEST cOnDITIONS T UNIT
MIN TYPF MAX | MIN TYP! MAX
ViK Voo = MIN, I = ~18 mA -1.6 -1.5 \'4
Voo = MIN, VIH = 2V, Vi = MAX,
v . . 27 34 v
OH IoH = —0.4 mA 2.5 3.4
v Voo = MIN, VIH=2V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL ViL = MAX oL = 8 mA 0.35 0.5
Iy Ve = MAX, V| =7V 0.1 0.1 mA
[T Vee = MAX, V=27V 20 20 uA
Enable -0.4 ~0.4
i V. = MAX, V=04V mA
% cc : A, 8 C ~0.2 ~0.2
Ios$ Voo = MAX -20 -100 | -20 -100 [ mA
Icc Vee = MAX,  Outputs enabled and open 6.3 10 6.3 10 mA
? For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voo = 5V, Ta = 25°C,
$ Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.
switching characteristics, Vgg = 5V, Ta = 25°C
XD54LS138
FROM TO LEVELS
PARAMETERS TEST CONDITIONS XD74L5138 uNIT
INPUT] OUTPUT OF DELAY
(INPUT) ‘ : MIN _ TVP MAX
tPLH 2 11 20 ns
tPHL Binary A 18 41 ns
n
tpLH Select Y 3 21 27 ns
tPHL RL = 2 ki, CpL = 15 pF, 20 39 ns
tPLH 2 See Note 2 12 18 ns
t 20 32 s
PHL Enable Any -
tpLH 3 14 26 ns
tPHL 13 38 ns

1tp|_H = propagation delay time, low-to-high-level ouput
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.



XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

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

Supply voltage, Vo (888 NOte 1) . . .o v it e e e e e e e e e e e e
INPUL VORAgE . . . . . e e e e e e e e
Operating free-air temperature range: XD54LS138

XD74LS138

Storage temperature range

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

recommended operating conditions

5.5V
-565°C to 125°C
0°C to 70°C
—-65°C to 150°C

XD54L.5138 XD74L5138 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.26 \'
ViH High-levei input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 v
lOH High-level output ¢current -1 -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -B66 125 ] 70 °C

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

noted)
XD54L.5138
PARAMETER TEST CONDITIONS ! XD74LS138 UNIT
MIN  TYP¥  MAX

ViK Voo = MIN, I = =18 mA -1.2 V'
VOH Voo = MIN, ViH =2V, VI =08V, Ilgy=-1mA 2:3::, :: 2:
VoL Vee = MIN, ViH=2V., VL =08V, IgL=20mA 0.5 \J
I Voo = MAX, Vi =55V 1 mA
IhH Vg = MAX, V=27V 50 A
I Vee = MAX, Vi =05V -2 mA
log? Vee = MAX -40 -100 | mA
ice Voo = MAX, Outputs enabled and open 49 74 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

¥ Al typical values are at Vg = SV, Ta = 25°C.

$ Not more than one output should be shorted at a time, and duration of the short circuit tast should not exceed one second.



XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

switching characteristics, VgC = 5V, Ta = 25°C

FROM TO LEVELS HERERS 1
PARAMETER? TEST CONDITIONS XD74LS138 UNIT

{(INPUT) {OUTPUT) OF DELAY MIN _ TYP  MAX
tpLH P 4.5 7 ns
PHL Binary - 7 105 ns
tPLH Select 3 7.5 12 ns
tPHL R, = 2800, C_ = 15 pF, 8 12 ns
tPLH 2 See Note 2 5 8 ns
tPHL Enable Any £ 2 =
tPLH a 7 11 ns
tPHL 7 11 ns

ttpl_|.| = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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XD74LS138 DIP16/XL74LS138 SOP16/XD54LS138 DIP16

DIP
~ = F'Ns =k
* A I#
DM 14 16 18 il
N ’ 0775 | 0775 | 0820 | 1.060
e ACMAX | 19.69) | (19,69) | (23,37) | (26,92)
0.760 (6,60 0,745 0.745 0.850 0,940
[ n—Hzm B0 AN (1892) | (18.92) | (21,59) | (23.28)
MS—=001
P e s g g gy g g VoY VARIATION AA B8 AC AD

0.070 (1,78
0.045_%_1.14% A
0.045 (1,14 0.325 (8,26
. ,
r_n'm 576y A\ 0.020 (0,51) MIN 0.300 (7.62
| \ f_] 0.015 (0,38
l __
1 0.200 |:5,[|B:i MAX = — T{;nugg Plane
| i 3 l Seating Plane t—J
|

1 0.125 (3,18) MN 0.010 (0,25) NOM

4>| 0.430 (10,92) MAX L

— T

L
[
i
i
I

0100 (2,54

0.021 (0,53
oS Eu.aa%
|-¢- 0.010 I_:{J,ZEHE” /

] r

% £
14,118 Fin Only
U a0ein vendor option /O

ULERRESE NELIMHEARZTRASR. #5 XINLUDA
7



