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1-0f-8 Decoder/Demultiplexer

General Description

The 'FCT138A is a high-speed 1-0f-8 decodsr/demuitipiex-
er. This device is ideally suited for high-spsed bipolar mem-
ory chip select address decoding. The multiple input en-
ables allow parallel expansion to a 1-of-24 decoder using
just three "'FCT138A devices or a 1-0f-32 decoder using four
'FCT13BA devices and one inverter.

Features

B Igg reduced to 40.0 pA

B NSC 74FCT138A is pin and functionally equivalent to
IDT 74FCT138A

u Input clamp diodes to limit bus reflections

m TTL/CMOS input and output level compatible

H gL = 48 mA

m CMOS power levels

4 kV minimum ESD immunity
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Pin Names Description
Ag-Az Address Inputs
Ei-E2 Enable inputs
Es Enable Input
Co-07 Outputs

Connection Diagram
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Functional Description

The 'FCT138A high-speed 1-of-8 decoder/demultiplexer
accepts three binary weighted inputs (Ag, A4, Ag) and, when
enabled, provides eight mutually exclusive active-LOW out-
puts (0p-07). The 'FCT138A features three Enable inputs,
two active-LOW (E;, E2) and one active-HIGH (Ej). All out-
puts will be HIGH unless Ey and E; are LOW and Ej is
HIGH. This multiple enable function allows easy parallel ex-
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pansion of the device to & 1-0-32 (5 lines 1o 32 linés) de-
coder with just four "FCT138A devices and one inverter (see
Figure 1). The 'FCT138A can be used as an 8-output demul-
tiplexer by using one of the active LOW Enable inputs as the
data input and the other Enable inputs as strobes. The En-
able inputs which are not used must be permanently tied to
their appropriate active-HIGH or active-LOW state.

Truth Table
Inputs Quiputs

Eq | Eo | Es | Ao | A1 [ A2 | Op | Oy | T2 | O3 | O4 [ Os | 05 | O
H X X X X X H H H H H H H H
b4 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 Voltage Level

L = LOW Voltage Level

X = immateria)

Logic Diagram
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Absolute Maximum Ratings (Note 1)

Recommended Operating
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" MllhryIMroop;: specified devices are required, Conditions
plsase contact National Semiconductor Sales
Supply Voltage (V)
T°m' "“i / "I “V"wm'm'::m"m‘ 'G'N‘S‘NWM)““““" 74FCTA 475V 10 5.25V
nal Vo 0 TER

74FCTA ~0.5V107.0V Input Voltage OV'to zCC
Temperature Under Bias (Tgiag) Output Voltage OVitoVee

74FCTA —55"Cto +125°C 0"71',?3'}% Temperature (Ta) 10 470G

*Cto +

Storage Temperature (Tsyg) .

74FCTA -55°Cto +125°C Junction Temperature (T,) )
Power Dissipation (P OB s ki s ot commandod o sl
DC Output Current (loyr) 120 mA Ing greater than 2000 temperature cycles fram —40°C to +125°C.
Note 1: Absolute maximum ratings are thoee vaiues beyond which damege
to the device may occur. Exp to ratings for extend-

ed periods may affect reliability. The databook specifications should be met,
without exception, to ensure that the system design is rekable over its power
supply, temperature, and output/input loading variables.

DC Characteristics for 'FCTA Family Devices
Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Voo = 5.0V £5%, Ty = 0°C to +70°C; Vyc = Ve — 0.2V.

Symbol Parameter TAFCTA Units Conditions
Min Typ Max
VIH Minimum High Level 20 v
Input Voltage )
ViL Maximum Low Level 08 v
Input Voltage )
™ Input High Current 5.0 pA Ve = Max V)= Vcc
5.0 V) = 2.7V (Note 2)
[ Input Low Current -5.0 pA Vee = Max V| = 0.5V (Note 2)
—5.0 V| = GND
Vik Clamp Diode Voltage -07 -12 v Voo = Min; Iy = —18 mA
los Short Circuit Current —60 —120 mA Ve = Max (Note 1); Vo = GND
Vo Minimum High Level 28 30 Vog = 3V; Vin = 0.2V or Viuc: lon = —32 pA
Output Voltage Ve Voo v Voc = Min lon = —300 pA
24 4.3 VinN = Vigor Vi, lon = —15mA
VoL Maximum Low Level GND 0.2 Veo = 3V; Vin = 0.2V or Vg loL = 300 pA
Output Voitage GND 02 v Voo = Min loL = 300 pA
0.3 0.5 Vin = VigorVi, loL = 48 mA
Icc Maximum Quiescent Vog = Max
Supply Current 1.0 40.0 pA VIN 2 Ve, ViN € 0.2V
fi=0
Aleg Quiescent Supply Current; 05 20 mA Vec = Max
TTL Inputs HIGH ’ ’ Vin = 3.4V (Note 3)
Iccp Dynamic Power Vo = Max VIN 2 VHe
Supply Cuwrrent (Note 4) Outputs Open VN S 0.2V
0.45 | mA/MHz | OE, = OEg = GND
One Input Toggling
50% Duty Cycle
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@ | DC Characteristics for 'FCTA Family Devices (continued) ] '
Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as_ Max use. the value
specified for the appropriate device type: Voo = 5.0V £5%, Ta = 0°G to +70°C; Vo = Vigg — 0.2V. « w a
Symbol Parameter 74FCTA Units . Conditions
Min Typ Max ..
g Total Power 5.0 Vee = Max ViN 2 VHe
Supply Current (Note 6) o Outputs Open Vin £ 0.2V
mA fi = 10 MHz : Vin = 3.4V
5.5 Enable Input Toggling ViN = GND
50% Duty Cycle

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time.

Note 2: This parameter guaranteed but not tested.

Note 3: Per TTL driven input (V;y = 3.4V); all other inputs at Vg or GND.

Note 4: This paramster is not directly testable, but is derived for use In Total Power Supply calcufations.

Nots 5: Values for these conditions are examples of the Iog formula. These limits are guaranteed but not tested.

Note 8: Ic = lquiescenT + IINPUTS + IpyNAMIC
Ic = lgc + Algcg DuNy + logp (fop/2 + fi Ny
icc = Quiescent Current
Alge = Power Supply Current for & TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL inputs High
Nt = Number of inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
= Number of Inputs at f;
All currents are in milliamps and all freq: ies are in megahertz.

I -

AC Electrical Characteristics: see Saction 2 for Wavetorms

74FCTA
Ta, Voo = Com
R, = 5000 Fig.
mbol Parameter Conditions L Units
Sy CL = 50 pF n No.
(Note 1)
Min Max
tpLH Propagation Delay G = 50pF s |
N AntoDp R, = 5000 1.5 5.8 ns 2-9 |
tpLH Propagation Delay Cp = 50pF
teHL EiorEato Dy RL = 5000 15 59 ns 29
tpLH Propagation Delay CL = 50pF
tPHL EstoOn R, = 5000 15 5.9 ns 2-9
Note 1: Minimum limits guaranteed but not tested on propagation delays.
Capacitance 1, = +25C,1 = 1.0MHz
Symbol Parameter (Note) Typ Max Units Conditions
Cin Input Capacitance 6 10 pF ViN =0V
Cout Output Capacitance 8 12 pF Vout = 0V

Note: This is at ch rization but not tested.
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