Technical Data

CDS4/74AC1 57, CD54/74AC158

W3 Texas CDS54/74ACT157, ,_
INSTRUMENTS 57, CD54/74ACT158

Data sheet acquired from Harris Semiconductor
SCHS283
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E $CH-42383

FUNCTIONAL DIAGRAM

The RCA CD54/74AC157, -158 and CD54/74ACT157, -158 Family Features:
quad 2-input multiplexers use the RCA ADVANCED CMOQS & Exceeds 2-kV ESD Protecr:on MIL-STD-883,
technology. Both circuits can select four bits of data from Method 3015

two sources under the control of a common select input {(S). = SCR-Latchup-resistant CMOS process and circuit design
The Enable input (E} is active LOW. When E is HIGH, all of = Speed of bipolar FAST®/AS/S with significantly
the outputs of the 158 are forced HIGH and in the 157, alt of reduced power consumption

the outputs are forced LOW, regardless of all other input s Balanced propagation delays

conditions. m AC types feature 1.5-V to 5.5-V operation and balanced
The CD74AC/ACT157 and CD74AC/ACT 158 are supplied in noise immunity at 30% of the supply.

16-lead dual-in-line plastic packages (E suffix) and in 16- s + 24-mA output drive current

lead dual-in-line small-outline piastic packages (M suffix). - Fanout to 15 FAST® ICs

Both package types are operable over the following temp- - Drives 50-ohm transmission lines

erature ranges: Commercial (0 to 70°C); Industrial (-40 to
+85°C}; and Extended Industrial/Military (-55 to +125°C).

The CD54AC157, -158 and CDS4ACT 157, -158, available in
chip form (H suffix), are operable over the -55 to +125°C
temperature range.

®FAST is a Registered Trademark of Fairchild Semiconductor Corp.
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TRUTH TABLE s — vee s — — Ve
1Xo _24 —|5~ I3 tIpo —24 i _€
Select Data Output 3 ", 3 14
Enable Input Inputs 157 158 T = s o Tr s 1
— = v = — a1, v — — a1,
E S 1, 1 Y Y R 2 4y opy -2 12 o
H X X X L H ° 6 t & 1
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L L H X H L GND —2] 2 3y eno —B 2 3y
L H X L L H 92C5-42385
L H X H H L pecsTazns
H =High level, L =Lowlevel, X =Don't care CD54/74AC/ACT 157 CD54/7T4AC/ACT158

This data sheetis applicable tothe CD54/74AC157 and CD74AC158. The CD54AC158, CD54ACT 167, and CD54ACT 1568 were notacquired
from Harris Semiconductor. See SCHS238 for information on the CD74ACT157 and CD74ACT158.
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Technical Data

CD54/74AC157, CD54/74AC158
CD54/74ACT157, CD54/74ACT158

MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY -V O TAGE (V) « ot vttt tte it ettt et ettt e ettt e ettt et e e ta e taa e ane e aaa e e e ar s -05to6V
DC INPUT DIODE CURRENT, I (for Vi< -0.5 V or Vi > Vec + 0.5 V) .. it ii e anan s +20 mA
DC OUTPUT DIODE CURRENT, lox (for Vo < -0.5V OrVo > Vec + 0.5 V) oo iiii i ieen e +50 mA
DC CUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5VorVo<Vec +05V) .............. +50 mA
DC Vec or GROUND CURRENT (lcc OF lgND) « v v vvvncninnnnnnngesenn.. PP +100 mA*
POWER DISSIPATION PER PACKAGE (Po): )
For Ta=-5510 +100°C (PACKAGE TYPE E) ...ttt ettt et et caain s 500 mw
For Ta=+1001t0 +125°C (PACKAGE TYPE E) . ... ...ttt Derate Linearly at 8 mW/°C to 300 mW
For Ta = -85 10 +70°C (PACKAGE TYPE M) ... . e et ta i eaaaa i 400 mw
For Ta= 47010 +125°C (PACKAGE TYPE M) .. ... ... i i Derate Linearly at 6 mW/°C to 70 mW

-5510 +125°C

OPERATING-TEMPERATURE RANGE (Ta) ...ttt ittt et i e e eees
-65 to +150°C

STORAGE TEMPERATURE (Tatg) - v v vt et e e e e e e e e e e e e e e e e e e aens
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 + 0.79 mm) from case for 10 s maximum . ........... ..o it iiniennanen +265°C
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C
° For up to 4 outputs per device; add t+ 25 mA for each additional output.
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, normal operating conditions should be selected so that operation is always within the
following ranges: ‘
LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range, Vcc™:
(For Ta = Full Package-Temperature Range)
AC Types 1.5 55 \
ACT Types 4.5 55 \
DG Input or Output Voltage, V,, Vo 0 Vee v
Operating Temperature, Ta -55 +125 °C
input Rise and Fall Siew Rate, dt/dv
at 1.5 V1o 3 V(AC Types) 0 50 ns/V
at 3.6 V to 5.5 V(AC Types) 0 20 ns/V
at 4.5 V1o 5.5 V(ACT Types) C 10 ns/V

“Unless otherwise specified, ali voltages are referenced to ground.
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Technical Data

CD54/74A

STATIC ELECTRICAL CHARACTERISTICS: AC Series

CD54/74AC157, CD54/74AC158

CT157, CD54/74ACT158

. . AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS - 5
CHARACTERISTICS : Ve 25 ~40to +85 5104125 funirs
: V5
v, I (
. MAX. MIN. MAX, . .
el () MIN MIN. | max
High-Level Input ) 15 12 — 1.2 - 1.2 —
Voltage Vin 3 | 21 — | 21 — | 21 — v
55 3.85 — 3.85 — 3.85 —
Low-Level Input 1.5 — 0.3 - 0.3 — 0.3
Voltage Vi 3 — | o9 — | oo — | o9 v
55 — 1.65 -— 1.65 — 1.65
High-Level Qutput . -0.05 1.5 1.4 — 1.4 — 1.4 —
Voltage Vo Vi 0.05 3 29 — 29 | — 29 -
or -0.05 45 4.4 — 4.4 — 44 —_
Vi -4 3 2.58 —_ 2.48 —_ 24 —_ v
-24 45 3.94 — 38 — 37 —
¥ * { -75 55 - - 3.85 -~ — —
-50 5.5 — —_ —_ — 385 -
Low Level Output 0.05 15 — 0.1 - 0.1 — 0.1
Voltage Vo Vi 0.05 3 — 0.1 — 0.1 — 0.1
or 0.05 45 —_ 0.1 — 0.1 —_ 0.1
Vi 12 3 — 0.36 — 0.44 — 05 v
24 45 —_ 0.36 —_ 0.44 - 0.5
- { 75 55 — — — 1.65 — —
50 5.5 — — — — — 1.65
Input Leakage Vee
Current N or 55 — +0.1 — +1 — +1 uA
GND
Quiescent Supply Vee
Current, MSI lec or 0 55 — 8 — 80 — 160 MA
GND

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring vcltage to minimize

power dissipation.

* Test verifies a minimum 50-ohm transmission-line-drive capability at +85°C, 75 oh’hs at +125°C.
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Technical Data

CD54/74AC157, CD54/74AC158
CD54/74ACT157, CD54/74ACT158

STATIC ELECTRICAL CHARACTERISTICS: ACT Series

AMBIENT TEMPERATURE (T,) - °C
TEST CONDITIONS
CHARACTERISTICS Vee 25 -40 1o +85 55104125 | ynirs
V)
v, lo (
IN. AX. MIN, MAX. MIN. MAX.
v) (mA) MIN. | MAX
High-Level input 45
Voltage Vir to 2 — 2 — 2 — v
55
LLow-Level input 45
Voltage Vi to — 0.8 — 08 — 08 \
55
High-Leve! Output Vin -0.05 4.5 4.4 — 4.4 -— 44 —
Voltage Vo v -24 45 | 394 | — 38 — 37 — v
o » { -75 5.5 — — 3.85 — — —_
-50 55 —_ — — —_ 3.85 —
Low-level Output Vi 0.05 45 — 0.1 — 0.1 — 0.1
Voltage Vo | W 24 | 45| — |03 | — |o0a4 | — |05 |
4 * { 78 5.5 — — — 1.65 _ —_
50 5.5 — — — — — 1.65
input Leakage Vec
Current 4 or 55 — +0.1 — +1 — +1 . HA
GND
Quiescent Supply Vee
Current, MSI lcc or 0 5.5 - 8 - 80 — 160 pA
GND
Additional Quiescent Supply 45
Current per Input Pin _ : . _ o A
TTL Inputs High Alee | Vee2 T to 24 28 3 m
1 Unit Load 55

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize

power dissipation.
* Test verifies a minimum 50-ohm transmission-line-drive capability at +85°C, 75 ohms at +125°C

ACT INPUT LOADING TABLE

UNIT LOAD"

INPUT 157 158
| (Al 0.37 0.37
E 0.83 083

s 1.33 1.33

*Unit load is Alcc limit specified in Static
Characteristics Chan, e.g., 2.4 mA max. @ 25°C.
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Power ed

Technical Data

SWITCHING CHARACTERISTICS: AC Series; 1,1, = 3 ns, C_= 50 pF

CDS4/74AC1 57, CD54/74AC158
CD54/74ACT157, CD54/74ACT158

v AMBIENT TEMPERATURE (T.) - °C
CHARACTERISTICS SYMBOL (\‘;)c -40 to +85 _-§5t0+125 UNITS
MIN. MAX. MIN. |  MAX.
Propagation Delays: 1.5 - 97 — 106
teLn R
Data to Qutput (157) tonn. :35::5r gg 17078 231 13159 ns
Enable to Output 15 - 154 — 169
(157) toun 33 5.1 17.2 47 18.9 ns
ten 5 36 123 34 | 135
Select to Output 15 164 — 180
(157) teun 33 5.4 185 5.1 203 ns
tere 5 38 13.2 36 145
Data to Output 1.5 — 91 — 100
(158) teun a3 3 12.8 28 1.2 ns
tenL 5 2.2 7.3 2 8
Enable to Qutput ‘ 1.5 — 135 — 149
(158) teen 3.3 45 15.2 42 16.7 ns
terL 5 3.2 10.8 3. 119
Select to Output : 1.5 — 147 —_ 161
(158) teun 33 49 165 45 18.1 ns
teri 5 35 11.7 32 12.9
Power Dissipation Capacitance (157) Cro§ _ 156 Typ. 156 Typ oF
(158) PO 149 Typ. 149 Typ
Input Capacitance Ci — — 10 — L 10 pF
SWITCHING CHARACTERISTIS: ACT Series; t, t, = 3 ns, C, = 50 pF
B AMBIENT TEMPERATURE (T,) - °C
CHARACTERISTICS SYMBOL Vee -40 to +85 -55 to +125 UNITS
A MIN MAX MIN MAX
Propagation Delays: ton
Data to Output (157) tone 5t 25 86 24 9.5 ns
Enable to Qutput
(157) ::: 5 36 123 34 135 ns
Select to Output
(157) :::: 5 38 13.2 36 14.5 ns
Data to Output
(158) :::*: 5 24 8.4 23 9.2 ns
Enable to Output
(158) ::: 5 33 1.3 3.1 12.4 ns
Select to Qutput
(158) :::': ‘ 5 36 12.3 34 135 ns
Power Dissipation Capacitance  (157) Ceo§ . 156 Typ. . 156 Typ. oF
(158) o 149 Typ. 149 Typ.
input Capacitance C — — I 10 — 10 pF

'33V:min. is@ 3.6V

5V

max. is @3V

min. is@55V
max. is@45V

§Cro is used to determine 1he dynamic power consumption, per function.
For AC Series, Po = CroVec f + F(C Ve fo)

For ACT Series, Po = CpoVec® fi + Z(Cy Voe© fo) + Voo A e
where f; = input frequency
fo = output frequency
C. = output load capacitance

Vee = supply voltage.
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Technical Data

CD54/74AC157, CD54/74AC158
CD54/74ACT157, CD54/74ACT158

My ]

20 % 4! INPUT LEVEL

10% ~r..___..;._....cno k

tppL —od —nd teLM tpLH
AC/ACT158 ¥ Vs AC/ACTISS ¥

tp s — — tPuL tPHL [ E: LM
AC/ACTIS? Y Vs AC/ACTIST ¥ vs

92c5-42308

Y

INPUT LEVEL

InORS Vs
GND

92C3-42383

CD54/74AC [CDS4/74ACT
Input Level Vee 3v
Input Switching Voltage, Vs 0.5 Ve iS5V
Qutput Switching Volitage, Vs 0.5 Vec 0.5 Vec
Fig. 3 - Inputs or select to cutput propagation delays. Fig. 4 - Enable to output propagation delays.
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