@ MOTOROLA

Dual 1-of-4 Decoder (Active
Low Outputs With Enable)

ELECTRICALLY TESTED PER:
MIL-M-38510/33702

The 54F139 is a high-speed Dual 1-of-4 Decoder/Demultiplexer. The
device has two independent decoders, each accepting two inputs and r
providing four mutually exclusive active LOW Outputs. Each decoder VAILABLE
has an active LOW Enable input which can be used as a data input for a
4-output demultiplexer. Each half of the F139 can be used as a function 1) JAN: JM 38510/33702BXA
generator providing all four minterms of two variables.

o Multifunction Capability
® Two Completely Independent 1-of-4 Decoders
® Active Low Mutually Exclusive Qutputs

® Input Clamp Diodes Limit High Speed Termination Effect CERFLAT: F

LOGIC DIAGRAM
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2) SMD: *
3) B83C: 54F139/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E

LCC: 2
*Call Factory for latest update
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E 1 1 2 vee
Aga 22 3 Vee
Atz 3 3 4 Voo
Oga 4 4 5 OPEN
O1a 5 5 7 OPEN 5
023 § 6 8 OPEN
O3a 7 7 3 OPEN
GND 8 8 10 GND
O3 9 9 12 OPEN

)% nwo N QOPEN

[ O, Ox 0 O O

FUNCTIONAL DESCRIPTION

The F139 is a high-speed dual 1-of-4 decode:demulti-

O1v non 14 OPEN
Ogb 12 12 15 OPEN
- — - Alb 3137 vee
Adb 14 4 18 Vee
Ep 15 15 13 vee
vce i 16 20 vee
02

0O3p BURN-IN CONDITIONS:
Vee = 5.0 V MIN/6.O V MAX

plexer fabricated with the Schottky barrier diode process.
The device has two independent decoders, each of which
accept two binary weighted inputs {Ag, A1) and provide
four mutually exclusive active LOW outputs (Og. O3).
Each decoder has an active LOW Enable (E}. When E is
HIGH all outputs are forced HIGH. The enable can be used
as the data input for a 4 output demultiplexer application.

Each half of the F139 generates all four minterms of
two variables. These four minterms are useful in some
applications, replacing mulitiple gate functions, and
thereby reducing the number of packages required in a
logic network.

TRUTH TABLE
inputs Outputs

E Ag  Aq Oy Oy 0, 03

H X X H H H H

L L L L H H H

L H L H L H H

L L H H H L H
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= HIGH Voitage Levels
LOW Voltage Levels

H
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54F139

SWITCHING TIME WAVEFORMS

39 v 15V

0. 15V
OUTPUT Oy OUTPUT Ty 15V

PLH1,2.3 1PHL1,2,3

Ag. Ay 15V Arky 1.5v—'L<

QUTPUT G, ~
X 15V OUTPUT Oy 15V
— IPLH1,2,3 | 1PHL1,2.3
TEST CIRCUIT AND WAVEFORM
27¥ 50V
I T
INPUTS
ViN O———— PER O Vour
TABLE 1
S
. R ¢
SEE NOTE 3
NOTE 4) ( ]
18 — oy [—
7 30V
INPUT 1/ 15y
03V
—_— 00V
NOTES: 3. C| = 50 pF = 10% including scope probe, wiring and stray
1. VIN = Input pulse has the following characteristics: itance, without k In test fixture.
ty = tf < 2.5 ns, PRA =< 1.0 MHz and Zgyy ~ 50 §1. 4. R =499 Q = 5.0%.
2. Terminal conditions (pins not designated may be high = 2.0V, 5. Voltage measurements are to be made with respect 10 network
low = 0.8V, or open). ground.
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54F139

P . Test Condition
Symbol Parameter Limits ‘ Units (Unless Otherwise Specified)
+25°C +125°C -s5C |
Static B
Parameters: Subgroup 1 Subgroup 2 Subgroup 3 |
Min | Max | Min | Max | Min | Max |
| Logical 1 ' .T 1 T| 7‘ Vee = 45V.igH = ~1.0mA,
VOH oﬁ tvottage | 25 25 [ 25 v [Ex=20vorasy,
P 9 Vi =08V. Vi =20V.
Logical *'0” Vee = 45V, gL = 20mA, Ex = 08V,
Vot Qutput Voitage J 0.5 05 05 v ViL = 0.8V, Vjg = 20V
Input Clamping R Ve = 45V, Iy = ~18mA,
Vic Voltage 12 v other inputs are open.
Logicat "1” Vee =55V, Vy = 27V
"H fnput Current 20 20 20 A {other inputs are open).
I
Logical 1" Vee = 55V, Vigy = 7.0V
ItHH input Current J 100 100 100 phA {other inputs are open).
Output Short ' _ _ B _ B Vee = 55V, ViN = 0V tall inputs),
los Circuit Current 60 | -150 | -60 | -150 | 60 | 180} mA |E" 55y vouT = OV,
i Logical 0" 6 _06 0 _06 I o ' _06 mA Ve =55V, Vi =05V,
iL Input Current : : L i ’ i other inputs are open. |
i Ve = 45V VN =0V, 05V orB5Y, |
oD Diode Current 60 60 I 60 l mA | Ex = OV, VouT = 25V l
: 7
Power Suppty 1 {VCC = b5V, VN = 5.5V (both inputs),
lcc Current 20 | 20 20 mA [Ex=0V. |
Logical “1" l
Vin 2.0 [ 20 20 V. |vee =45V l
Input Voltage l J( | |
Logical "0 [ _
ViL Input Voltage i 08 | | 0.8 3 0.8 vV \Vco =45V,
Subgroup 7 Subgroup 8A T Subgroup 8B
per Truth Table with Voc = 45V,
Functional Tests (Repeat at), Vcc = 6.5V,
1 VINL = 0.5V, and VINH = 25 V.
oo . Taest Condition
Symbol Parameter Limits Units {Unless Otherwise Specified) -’
+25°C +125°C -55°C
f““c i Subgroup 1 Subgroup 2 Subgroup 3
Par s:
Min | Max | Min | Max | Min T Max
Propagation Delay T
tPHLT ‘Data-Output_ 1.5 6.5 1.5 8.0 15 8.0 ns Veg = 6.0V, C = 50 pF, R = 498 (1.
Eg or Ep to Ox
Propagation Delay
tPLH1 /Data-Qutput. 1.5 7.0 1.5 2.0 1.5 9.0 ns Vee = 5.0V, Cp = 50 pF, Ry, = 499 ().
Ea or Ep to Oy
Propagation Delay
tPHL3 Apa. Aph- A1a OF 1.5 8.0 195 95 15 95 ns Vee = 50V, CL = 60 pF, R = 499 (1.
Aqp to Oy
Prapagation Delay
tPLH3 AQa. Aob: Ajg Or 15 7.0 15 125 15 125 ns Vee = 50V, Cp = 50 pf, Ry = 499 Q.
L A1p ta Oy I I
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