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Dual 1-of-4 Decoder with TRI-STATE® Outputs

General Description

The 'F539 contains two independent decoders. Each ac-
cepts two Address (Ag, A1) input signals and decodes them
to select one of four mutually exclusive outputs. A polarity
control input (P) determines whether the outputs are active
HIGH (P = L) or active LOW (P = H). An active LOW

input Enable (E) is available for data demultiplexing; data is
routed to the selected output in non-inverted form in the
active LOW mode or in inverted form in the active HIGH
mode. A HIGH signal on the active LOW Output Enable
(OE) input forces the TRI-STATE outputs to the high imped-
ance state.

Ordering Code: see section 5
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Unit Loading/Fan Out: see section 2 for U.L. defintions

54F/74F
Pin Names Description UL Input /Iy,
HIGH/LOW Output lon/loL.
Aga—A1a Side A Address Inputs 1.0/1.0 20 pA/—0.6 mA
Agb-A1b Side B Address Inputs 1.0/1.0 20 pnA/—0.6 mA
Ea,Eb | EnableInputs (Active LOW) 1.0/1.0 20 pA/—0.6 MA
OEg, OE,” | Output Enable Inputs (ActiveLOW) | 1.0/1.0 20 pA/—0.6 MA
Pa, Py Polarity Control Inputs 1.0/1.0 20 uA/—0.6 mA
Oga—035 Side A TRI-STATE Outputs 150/40 (33.3) | —3 mA/24 mA (20 mA)
Oopb-Osp Side B TRI-STATE Outputs 150/40(33.3) | —3 mA/24 mA (20 mA)
Truth Table (each half)
Function _ _ Inputs . Outputs
OE E Aq Ag [o7} 04 02 03
High Impedance H X X X Z r4 z 4
Disable L H X X Oh=P H = HIGH Voitage Level
L = LOW Voltage Level
Active HIGH L L L L H L L L X = Immaterial
Output L L L H L H L L Z = High Impedance
P=1L) L L H L L L H L
L L H H L L L H
Active LOW L L L L L H H H
Output L L L H H L H H
(P=H) L L H L H H L H
L L H H H H H L
Logic Diagram (one hait shown)
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

6ES

4-423




NATIONAL SEMICOND {LOGIC} 10E D ll:.Sl]llEE 00L74ka 9 I

[~1]
[5¢
\n

Absolute Maximum Ratings (ote 1) Recommended Operating
If Military/Aerospace specitied devices are required, Conditions
contact the National Semiconductor Sales Office/ . .
Free Air Ambient Temperature
Distributors for avallability and specifications. Military —55°Cto +125°C
Storage Temperature —66°Cto +150°C Commercial 0°Cto +70°C
Ambient Temperature under Bias ~55°Cto +125°C Supply Voltage
Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.56V
Vg Pin Potential to Commercial +4.5Vto +5.5V
Ground Pin —0.8Vto +7.0V
Input Voltage (Note 2) —-0.5Vto +7.0V
Input Current (Note 2) —30mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Vgg = 0V)
Standard Output —0.5Vto Veo
TRI-STATE Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated lg (mA)
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life Impalred. Functional operation under
these conditions fs not imptied.
Note 2: Either voltage limit or current timit is sufficient to protect inputs,
DC Electrical Characteristics
Symbol Parameter Bar/14r Unlts Vee Conditions
Min Typ Max
VIK Input HIGH Voltage 20 Vi Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 \'4 Recognized as a LOW Signal
Vecp Input Clamp Diode Voltage -1.2 v Min Iy = —18mA
Vou Output HIGH 54F 10% Vg 25 loh = —1mA
Voltage 54F 10% Voo 24 loq = —3mA
74F 10% Voo 2.5 v Min loH= —1mA
74F10% Veg 24 loH= —3mA
74F 5% Voo 27 lon= —1mA
74F 5% Voo 2.7 loy= —3mA
VoL Output LOW 54F 10% Vco 0.5 v Min loL = 20mA
Voltage 74F 10% Voo 0.5 loL = 24 mA
IH Input HIGH Current 20 2A Max Vin= 27V
{BvI Input HIGH Current ViN = 7.0V
Breakdown Test 100 KA Max
iL Input LOW Current —-0.6 mA Max Vin = 0.5V
lozH Output Leakage Current 50 pA Max Vour = 2.7V
lozL Qutput Leakage Current —-50 pA Max Vourt = 0.5V
los Output Short-Circuit Current —60 —-150 mA Max Vout = 0V
lgex Output HIGH Leakage Current 250 pA Max Vout = Vcc
122 Bus Dralnage Test 500 pA 0.0V | Vour = Voo
lcch Power Supply Current 28 45 mA Max Vo = HIGH
lecL Power Supply Current 40 60 mA Max Vo = LOW
lcoz Power Supply Current 40 60 mA Max Vo =HIGHZ
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AC Electrical Characteristics: sco section2for Waveforms and Load Configurations
74F 54F 74F
Ta = +25°C
Ta, Voc = Mil Ta, Vcg = Com Fig
Symbol Parameter Ve = +5.0V i i Units
CL = 50pF CL = 50pF CL = 50pF No
Min Typ Max Min Max Min Max
teLH _ . | PropagationDelay . | . 4.0 14.5 18.5 35 19.5 ne 2-3
tPHL AptoOp 4.0 9.5 12.0 4.0 13.0
tpLH Propagation Delay 5.0 12.0 16.0 6.5 17.0 ns 2-3
tpHL Eto Oy 4.0 7.5 9.5 40 10.5
teLH Propagation Delay 75 145 215 4.5 22,5 ns 2 g
tpHL Pto Oy 5.0 11.0 16.5 45 17.5
tpzH Qutput Enable Time 45 8.0 10.5 4.0 11.5
tpzL OEto O, 5.5 10.0 13.0 5.0 14,0 ns | 25
tpHz Output Disable Time 2.0 45 6.5 2.0 7.0
tpLz OEto O, 3.0 6.5 8.5 3.0 9.5
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