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3-to-8 Line Decoder/Demultiplexer
With Address Latches

HC/HCT137 - Inverting
HC/HCT237 - Non-Inverting

» Select one of eight data outputs (active LOW for 137, active HIGH for 237)
n /0 port or memory selector

n 2 Enable inputs to simplify cascading

FUNCTIONAL DIAGRAM

The RCA-CD54/74HC137, 237 and CD84/74HCT137, 237
are high speed silicon gate CMOS decoders, and are well
suited to memory address decoding or data routing
applications. Both devices teature low power consumption
usually assoclated with CMOS circuitry, yet have speeds
comparable to low power Schottky TTL logic.

Both circuits have three binary select inputs (A0, A1, and
A2)that can be latched by an active High Latch Enable (LE)
signali to isolate the outputs from select-input changes. A
“Low" LE makes the output transparent to the inputand the
circuit functions as a one-of-slght decoder. Two Output
Enable inputs (OB and OEo) are provided to simplity
cascading and to facilitate demulitipiexing. The
demuitiplexing function is accomplished by using the A0,
A1, A2 inputs to select the desired output and using one of
the Output Enable inputs as the data Input whils holding the
other Output Enable input In its active state. In the
HC/HCT137 the selected output is a ''Low'; in the
HC/HCT237 the seiected output is a "Migh”.

The CD54HC137, 237 and CD54/74HCT137, 237 are
supplied in 16-lead hermetic dual-in-line ceramic packages
(F suffix). The CD74HC137, 237 and CD74HCT137, 237 are
supplied in 16-lead dual-in-line piastic packages (E suffix)
and in 16-lead duai-in-line small-outline plastic packages
(M sutfix). Both types are also available in chip form (H
suffix).
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u Typical propagation delay of 13 ns @ Vec = 5 V, 15 pF, Ta = +26°C (HC237)

Family Features:

8 Fasnout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
s Wide Operating Temperature/Range:
CD74HC/HCT: -40 to +85°C
Balanced Propagation Delay and Transition Times
Significant Powsr Reduction Compared to
LSTTL Logic iCs
s Alternate Source is Phillps/Signetics
CD54HC/CD74HC Types:
2to 8 V Operation
High Noise Immunity: N = 30%, Nw = 30% of
Vee @ Veo =5 V
n CDS4HCT/CD74HCT Types:
4.5t0 5.5 V Operation
Direct LSTTL input Logic Compatibility
ViL=0.8 V Max., Viu = 2 V Min.
CMQOS input Compatibility
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TERMINAL ASSIGNMENT FOR HC/HCT137
FOR HC/HCT237T ALL Y's ARE Y's
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Fig. 1~ Logic diagram for HC/HCT137.
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TRUTH TABLE
CDBS4/T4HC137, CDS4/TAHNCT137
INPUTS OUTPUTS
Le ok, OF [ A4 A A |V ¥ V& V» Y V% Y% Y
X X H X X X H H H H [ H H H
X L X X X X M H H H H H H H
L H L L L L L H H H H H H H
L H L L L H H L H H H H H H
L H L L H L H H L H H H H H
L H L L H H H H H L H H H H
L H L H L L H H H H L H H H
L H L H L H H H H H H L H H
L H L H H L H H H H H H L H
L H L H H al H H H H H H H L
H H L X X X *
* Depends upon the address previously appiied while LE was at a logic low,

H = High Level, L = Low Level, X = Don't Care.
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Fig. 2 - Logic diagram for HC/HCT237.
TRUTH TABLE
CD54/74HC237, CD54/74HCT237
INPUTS OUTPUTS
LE OEo BE, Az A, Ao Yo Y, Y Y Y4 Ys Ys Y;
X X H X X X L L L L L L L L
X L X X X X L L L L L L L L
L s} L L L L H L L L L L L L
L H L L L H L H L L L L L L
L H L L H L L L H L L L L L
L [al L L H H L L L H L L L L
L H L H L L L L L L H L L L
L H L H L H L L L L L H L L
L H L H H L L L L L L L H L
L H L H H H L L L L L L L H
H H L X X X

* Depends upon the address previously applied whiie LE was at a logic low.

H =High Level, L = Low Level, X = Don't Care.
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vee):

(Voltages referenced 10 QroUNG) ... ...t in ittt et i ettt
DC INPUT DIODE CURRENT, Ik (FOR Vi < -08VORVI>Voc+ 05 V) oo iieiiiiiinniiiiieiiiinnennnes
DC OUTPUT DIODE CURRENT, lok (FOR Vo < 0.5 V OR Vo > Vec +0.5 V)
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR-05 V< Vo< Ve +0.5V) .oiivneiniiniininninnein.,
DC Ve OR GROUND CURRENT (det) - oo o vttt ittt it et et e et ettt ettt e va i eeea e
POWER DISSIPATION PER PACKAGE (Pgp):
FOrTa=-4010 +80° C (PACKAGE TYPE E) . ..ottt it et e e et et ettt cur e nenaans 500 mw
For Ta=+8010 +85° C (PACKAGE TYPE E) .. ..uuiiit ittt ettt e ienreneeieannrnnnnin Derate Linearly at 8 mW/°C to 300 mW
FOrTa = -5510 +100° C (PACKAGE TYPE F, H) ..o i i e ettt it e et et a e e e e enns 500 mwW
For Ta = +100 to +125° (PACKAGE TYPE F, H) Derate Linearly at 8 mW/°C to 300 mW
FOr Ta=-4010 +70% C (PACKAGE TYPE M) .. ..ttt e et e e e e s e e et ananns 400 mW
ForTa=+70t0 +125°C (PACKAGE TYPE M) . ... ..t ittt veineiraanrensenns Derate Linearly at 6 mW/°C to 7¢ mW
OPERATING-TEMPERATURE RANGE (T,):
P A CKAGE TYPE F\ H .ot it ittt ettt et et e et e e e s st e et a e naa et e -55 to +125°C
PACKAGETYPEE, M...........ooiiiiiiiiiiinan ...~40 t0 +85°C
STORAGE TEMPERATURE (Tatg)  + ettt en oottt iis e et ete ettt et tata et eraoans i saeatnenearasns -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 in. (1.58 £ 0.79 mm) from Case for 10 S MBX. ...t irtiuiiati ittt ittateneenarnnneers +255°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting 1880 tPS ONlY ... ... i i i it et it ettt i et e e ans +300°C

RECOMMENDED OPERATING CONDITIONS
For maximum rellability, nominal operating conditions should be selected so that operation is always within
the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.

Supply-Voltage Range (For Ta = Full Package Temperature Range) Vcc: *

CD54/74HC Types 2 6 v

CD54/74HCT Types 4.5 85 \
DC Input or Cutput Voltage, Vin, Vou 0 Vee v
Operating Temperature, Ta:

CD74 Types -40 +85 °C

CD54 Types -55 +125 °C
Input Rise and Fall Times, t., t

at2v 0 1000 ns

at4s5Vv 0 500 ns

atéVv 0 400 ns

* Unless otherwise specified, ail voltages are referenced to Ground.

699




New Data

CD54/74HC137, CD54/74HCT137
CD54/74HC237, CD54/74HCT237

STATIC ELECTRICAL CHARACTERISTICS

CD74HC137/237, CDS4AHC137/237 CD74HCT137/237, COS4AHCT137/237
TEST 74HC/34HC 74HC S4HC TEST TAHCT/S4HCT | 74HCT | S54HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
PN -«:/ -55: 1280 -“;l -55:
v 6 Ve +85°C | +125°C v Voo +05°C | +125°C
v mA v v v
Min |Typ [Max |Min |Max {Min (Max Win |[Typ [Max |Min |Max |Min [Max
High-Level 2 [15|—|— |15]— |15 ]| — 45
Input Voltage Viy 45 |35~ | — RBAS| — [315] — - to |2 |—-|—|2|—-}|2|— \
6 [42 |~ | — |42 | — |42]| — 55
Low-Level 2 |—|— 65|~ |05~ |05 45
Input Voltage Vi 45 | — | — |1.35] — |1.35| — [1.35 - to |~ |— |08]~— |08 | — |O8 v
6 |— |~ |1 8]~ |18B]|~ |18 55
High-Level Vi 2 |19|—|—1189]|— |18]|— Vi
Output Voltage Vou | or |002 |45 ]|as|— [~ |84 — [a4]|~— or 45 |44 | — | — |44 | — |44 | — v
CMOS Loads Vin 6 |58]|— |— |59]|— |5¢8]|— Vi
VIL V|L
TTL Loads or -4 45 |3g8| — | — [384]| — |37 | — or 45 |308) — | — |384| — {37 | — v
Vi |52 | 6 |548| — | — |5:34]| — |52 | — Vin
Low-Leve! ' 2 - | = ]01]-—-]01]~ |01 Vi !
Output Voltage Voo or 002 |45 | — |~ |01 | — |O.Y | ~ |01 or 45|~ |— 01| — o1 ]|~ O v
CMOS Loads Vin 8 |—|—|0v]~— |01 |~ |OA Viu
VlL VIL
TTL Loads or 4 45| — | — |o.26| — |0.33] — |04 or 45|~ | — |026| — [033| — (04 v
Viw | 52 |86 |— | — Jo28]— ]033]| — |04 Vin
input Leakage Any
Current Iy Vee Voﬁage
or 6 - = RO}~ ||~ [ §5 | — | — RO ~ |21 | — | &1 HA
Gnd Between
Vee & Gnd
Quiescent Vec Ve
Device Current lec or Q0 6 | — | — g8 |~ |80 |~ [160 ar 55| -t — | 8 | — |80 | — |160 HA
Gnd Gnd
Ad:-iltwonal 45
Quiescent Davice Vec-21 | to | — [100|s60| — [as0 | — |dg0| wa
Current per input 55
pin: 1 unit load Alce”
*For dual-supply systems thearetical worst case (V) = 2.4 V, Vec = 5.5 V) specification is 1.8 mA.
HCT INPUT LOADING TABLE
INPUT UNIT LOADS *
Ail 15
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" Unit Load is Alec limit specified in Static Characteristic

Chart, e.g., 360 uA max. @ 25°C.




New Data

CD54/74HC137, CD54/74HCT137
CD54/74HC237, CD54/74HCT237

SWITCHING CHARACTERISTICS (Vcc =5 V, Ta = 26°C, C_ = 15 pF, Input t,, k= 6 ns)

TYPICAL VALUES

CHARACTERISTIC 137 237 UNITS
HC HCT HC HCT
Propagation Delay, Address to Output Y (C. = 15pF) tew
15 16 13 16 ns
(Fig. 3) tene
Power Dissipation Capacitance * * Cro 19 19 23 23 pF

* Cro is used to determine the dynamic power consumption, per package.
PD = Veo? fi (Ceo + Cu) where 1, = input frequency

C. = output load capacitance

Vee = supply voltage

PREREQUISITE FOR SWITCHING FUNCTION

LIMITS
25°C -40°C I; +85°C -55°C to +125°C
CHARACTERISTIC |Vcc UNITS
HC HCT 74HC 74HCT 54HC S4HCT

MIN. [MAX. | MIN. |[MAX. | MIN. [MAX. [ MIN. |MAX. | MIN. |MAX. | MIN. [MAX.

CDS54/74HC137, CD54/7T4HCT137

Anto LE 2 (50 |~ | - | = |86 | - | = | = |71~ 1-=-1]-=-

Setup 45|10 | = |10~ |13 |~ ]3| =18 1]15]=/1]ns
Time t |6 | 9 | — | = | = |11 | = || = |13}~ 1—=/1]-=
Aato LE 2 30| - | = | =14 | - |- |- 4]~ —1-=

Hold 45 6 —_ 7 —_ 8 — 9 — 9 — 11 — ns
Time & |6 |5 |- |~ |~ |7 |~~~ |—=|8|—=1{~1]-=
LE Pulse 2|so | = | = | =16 | = | =| =11~ |—-]=

Width tw |45] 10 | — | 10 | — |13 | = |1 = 1|1~ ]15}1—1n
6|9 | - | - — 1| =|=|=]13]=1=1=

CD54/74HC237, CD54/74HCT237

Anto LE 2 50 - — —_ 65 —_ - — 75 — - —_—

Setup 45 10 — 10 _— 13 —_ 13 — 15 —_— 15 —_— ns
Time tsu 6 9 - — _ 1 - — —_ 13 — —_ -
Anto LE 2 30 - - — 40 — — - 45 — — —

Hold 45 6 — 5 — 8 — 5 - 9 — 5 - ns
Time th 6 5 - — — 7 — — — 8 — — —
LE Puise 2 50 — - — 65 - — —_ 75 — — —

Width tw 4.5 10 —_ 10 - 13 - 13 —_ 15 — 15 — ns
6 9 —_ _ - 11 —_ —_ — 13 — — —
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SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt. = 1= 6 ns)

LIMITS
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC |V UNITS
HC HCT 74HC TAHCT 54MC S4HCT
MIN. [MAX. | MIN. |MAX. | MIN. |MAX. | MIN. [MAX. | MIN. [MAX. | MIN. |MAX.
Propagation Delay teLn, tewe
CD54/74HC137,
CD54/74HCT137
2 —_ 180 — — - 225 — — — 270 — —
Anto any_Y— 45 — 36 — 38 - 45 — 48 — 54 _ 57 ns
- 31 — — - 38 — -~ - 46 - —
2 —_ 145 -— — — 180 -— — — 220 - —
OEo to any ¥ 45| — | 29 | — 13 | — [3 | — |44 | — | 44 | — | 53 ns
- 25 —- — — 3 — -— — 38 - —
- 14| - — [ -~ ||~ |~ —|220]|] — | —
OE,toany Y 45 | — |20 | — |37 | — |38 | — |46 | — |44 | — |56 | ns
- |2 | — | - | — | & - | - | - ]3| - |~
— 190 | — — — | 240 | - - — {285 | — —
LEtoanyY 45| — | 38 | — |44 ) — | 48 | — 185 | — |57 | — | 66 ns
6 - 32 - - — 41 — — — 48 —_ -
Propagation Delay taun, truL
CD54/74HC237,
COD54/74HCT237
2 — 180 | — - —_ 200 - — — 240 — -
Antoany ¥ 45 — 32 — 38 - 40 —_ 48 - 48 —_ 57 ns
6 — 27 — — — 34 — — — 41 — —
2 -— 145 — — — 180 —_ — - 220 — —
OEstoany Y 4.5 — 29 —_ 33 — 36 —_— 41 — 44 —_ 50 ns
6 | -~ Jos | -] =] —[= e e e
— |45 | -] = - |18 — | — |~ (22| — | —
OF to anyyY 4.5 — 29 - 35 - 36 -— 44 - 44 —_ 53 ns
— | | - | =] = ]38 | -1~ |~—]88]-—-|-
~ || - | — |~ l240)| |~ ]| — |2 | — | —
LEtoany Y 45 | -~ 38 — 42 - 48 - 53 — 57 — 63 ns
6 | ~ |z |~ -] =41 | ~-—{—-—|— |48 — | —
Qutput - 75 — — - a5 — — —_ 110 — —
Transition 45| — 15 —_ 15 — 19 — 19 — 22 — 22 ns
Times  tm trew | 6 — 13 — — — 16 — — — 19 —_ —
Input
- - 10 — 10 —_ 10 - 10 — 10 — 10 pF
Capacitance C,
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Fig. 3 - Transition times and propagation delay times.

CD54/74HC137, CD54/74HCT137
CD54/74HC237, CD54/74HCT237

54/74HC 54/74HCT
Input Level Vee 3v
Switching Voltage, Vs 50% Vcc 1.3V
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Fig. 4 - Transition times and propagation delay times.

t

Fig. 5 - Latch enable setup and hold times.
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