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1-0f-8 Decoder/Demultiplexer

Product Specification

FEATURES (Ey, E3) and one active High (E;). Every ORDERING INFORMATION
« Demultiplexing capability output will be High unless E, and E; are DESCRIPTION ORDER CODE
 Multiple Inbut ble f Low and Ej is High. This multiple enable
uitip! el nput enable for easy function aliows easy parallel expansion of | 1g-pin Ceramic DIP 5;}85::?:/’835\“
expansion the device to a 1-0f-32 (5 lines to 32 lines)
* |deal for memory chip select decoder with just four *138s and one in- . . 541.S138/BFA,
decoding verter. 16-Pin Ceramic FlatPack 545138/BFA
¢ Direct replacement for Intel $205 The device can be used as an eight output 16Pin Ceramic LLCC S4LS138/B2A
demuttiplexer by using one of the active
DESCRIPTION Low Enable inputs as the Data input and
The '138 decoder accepts three binary the remaining Enable inputs as strobes.
weighted inputs (Ao, Ay, Az) and whenen-  Enable inputs not used must be perma-
abled, provides eight mutually exclusive, nently tied to their appropriate active High
active Low outputs (0 - 7). The device fea-  or active Low state.
tures three Enable inputs: two active Low
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54 54Ls
All Inputs 1SUL 1LSUL
All Outputs 10SUL 10LSUL

NOTE: Where a 54S Unit Load (SUL) is 504A Iy and -2.0mA li, and 54LS Unit Load (LSUL) is 20pA Iy4 and -0.4mA Iy

PIN CONFIGURATION LOGIC SYMBOL

456

wi] T J® v TS
A (2] 15] Tp
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E, [4] 3 o,
E2 [5] 2] o3

Es [c] 1] 0, Q@ 0 Q; O3 @ 05 Q5 O
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GND [5] [9] Og 5 14 13 12 1 10 9 7

For LLCC pin see JEDEC No. 2 For LLCC pin sssignments, see JEDEC Standard No. 2
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Decoders/Demultiplexers 54L.S138, 545138

LOGIC DIAGRAM
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() = Pin number (4] {9) (10) (1) (12) (13) (14) (15)
Ve = Pini8
GND = Pin8 o7 Os Os T, A [ oy Bo

For LLCC pin assignments, see JEDEC Standard No. 2.

FUNCTION TABLE
INPUTS OUTPUTS
E, E; Es Ay A, Az ] T 2z 3 L 5 8 7
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = High voitage level
| L = Low voltage level
| X =Don't care
|
| ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
5 SYMBOL PARAMETER 54LS 54S UNIT
f Vee Supply voltage 7.0 7.0 v
Vi input voltage range 05t0+7.0 | 05t0+7.0 v
i Iy Input current range -30 to +1 -30 to +5 mA
Vo Voltage applied to output in High output state range 0.5t0+Vee | 0.5t0 +Vec v
] Tsta Storage temperature range -£65to +150 °C
|
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Decoders/Demultiplexers 541L.S138, 545138
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 54LS 54S UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 45 5.0 55 45 5.0 55 \
Vi High-level input voltage 2.0 2.0 \J
Vi Low-level input voltage +0.7 +0.8 )
Ik Input clamp current -18 -18 mA
lon High-level output current -400 -1000 MA
loL Low-level output current 4 20 mA
Ta Operating free-air tomperature range -55 +125 -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recc wded operating free-air tomperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! 54LS138 545138 UNIT
Min | Typ? | Max | Min | Typ? | Max
Vou High-level output voltage Vee=Min, Viy=Min, V| = Max, loy=Max | 25 | 3.4 25 | 34 v
VoL Low-level output voltage Vee = Min, Vi = Min, V)= Max, lg| = Max 025 | 0.4 0.5 \'J
Vik Input clamp voltage Vee = Min, |j= 1)k -1.5 -1.2 \"
Iz Input current at maximum Vee = Max V)=5.5V 1.0 mA
input voltage V;=7.0V 0.1 mA
Ity High-level input current Vee = Max, V=27V 20 50 HA
I Low-level input current Vee = Max V=04V 04 mA
V=05V -2 mA
los Short-circuit output current® Vee = Max -20 -100 | -40 -110 mA
lco Supply current? (total) Vee = Max 6.3 10 49 74 mA
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Voe = 5.0V
SYMBOL PARAMETER TEST CONDITIONS 54LS5 54s UNIT
Cp =15pF C, =15pF
Min Max Min Max
teLn Propagation delay Waveform 2 20 7 ns
tPHL Address to output 2 logic levels 41 105 ns
tpLn Propagation delay Waveform 1 27 12 ns
tonL Address to output 3 logic levels 39 12 ns
teLH Propagation delay Waveform 2 18 8 ns
tpHL Enable to output 2 logic levels 32 1 ns
tpLH Propagation delay Waveform 1 26 1" ns
tPHL Enable to output 3 logic levels 38 11 ns
AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vee =5.0V
SYMBOL PARAMETER TEST CONDITIONS 5418 5485 UNIT
CL =50pF CL =S0pF
Min Max Min Max
teLH Propagation delay Waveform 2 25 9.5 ns
triL Address to output 2 logic levels 46 13.0 ns
tptH Propagation delay Waveform 1 32 14.5 ns
tPHL Address to output 3 logic levels 44 145 ns
trLH Propagation delay Waveform 2 23 10.5 ns
tPHL Enable to output 2 logic levels 37 135 ns
trLH Propagation delay Waveform 1 31 135 ns
tPHL Enable to output 3 logic levels 43 135 ns
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Decoders/Demultiplexers 5415138, 54S138
AC ELECTRICAL CHARACTERISTICS T, = -55°C and +125°C, V¢c = 5.0V8
SYMBOL PARAMETER TEST CONDITIONS 5418 548 UNIT
C, = 50pF Cy =50pF
Min Max Min Max
tPLH Propagation delay Waveform 2 32 125 ns
trHL Address to output 2 logic levels 59 17 ns
trLH Propagation delay Waveform 1 a1 19 ns
tpHL Address to output 3 logic levels 57 19 ns
tPLH Propagation delay Waveform 2 30 13.5 ns
tPHL Enable to output 2 logic levels 48 175 ns
toLH Propagation delay Waveform 1 40 175 ns
tPHL Enable to output 3 logic levels 56 175 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type

and function table operating mode.

newN

AC WAVEFORMS

. All typical values are at Vg = 5V, Ta = 25°C.
. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
. To measure lgc, outputs must be enabled and open.
These parameters are guaranteed, but not tested.
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tPHL PLH
Yo \{"] \{"]

Waveform 1. Waveform for Inverting Outputs
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tPHL
vo
Waveform 2. W

i

tPLH
VoH

A "] \["]
VoL
'm for Non-Inverting Outputs

NOTE: Vi » 1.3V for 54LS, Viy = 1.5V for all other TTL famikes.
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54LS138, 545138

TEST CIRCUIT AND WAVEFORM
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Test Circuit for 54 Totem-Pole Outputs Input Pulse Definition

INPUT PULSE CHARACTERISTICS
FAMILY
Ry Vu Rep. Rate Tw Trwn T

54LSXXX 2.0kQ 1.3V 1MHz 500ns <15ns <éns

548SXXX 280Q 1.5V 1MHz 500ns <25ns <2.5ns
DEFINITIONS:
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgy of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent.
Vx = Unclocked pins must be held at <0.8V, >2.7V or open per FunctionTable.
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