Signetics

54F538

Decoder
1-0f-8 Decoder (3-State)
Military Logic Product Product Specification
DESCRIPTION signal on the Output Enables (OEn) will ORDERING INFORMATION
The 54F538 decoder/demultiplexer ac- force all outputs to the high impedance DESCRIPTION ORDER CODE
cepts three address (A - A;) input signals  state. Two active High and two active Low - -
and decodes them to select one of eight Enable inputs are available for easy ex- | 20-Pin Ceramic DIP 54F538/BRA
mutually exclusive outputs. A polarity con-  pansion to 1-0f-32 decoding with four | 20-Pin Ceramic FlatPack | 54F538/BSA
trol (P) input determines whether the out- packages, or for data demultiplexing to 2 "o mm oS SAF538/B2A
puts are active Low or active High. The  1-0f-8 or 1-0f-16 destinations.
54F538 has 3-State outputs and a High
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION oAby L
Ag- Az Address inputs 1.0/1.0 20pA/0.6mA
Eo, Ey Enable input (Active Low) 1.0/1.0 20pA/0.6mA
Ea E; Enable input (Active High) 1.01.0 20uA/0.6mA
P Polarity control input 1.0/1.0 20pA/0.6mA
OE,, OF, Qutput enable input (Active Low) 1.0/1.0 20pA/0.6mA
Qo-Qy Data outputs 150/33 3.0mA/20mA
NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.
PIN CONFIGURATION LOGIC SYMBOL
6 7 17
o [ 20] vee | l |
o.[Z" 19] 0y 2—1le Ao Ay A
Qy E 18] Q4 16 —q g
E :1__7] A % —q Eq¢
Ok 2 14— Ep
oE, [5 [16) £ 13 —q Eg
A [ [15) E, 4 —d Oko
5 | oF,
M [T [14] £, Q 0 G O3 Q4 G5 05 07
= BERNRR
% E E] P 3 2 1 19 18 8 9 1
GND q 1] o7
Vee =Pin 20
GND = Pin 10
For LLCC pin see JEDEC d No. 2 For LLCC pin see JEDEC No. 2
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LOGIC DIAGRAM
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FUNCTION TABLE

INPUTS OUTPUTS OPERATING MODE
OF, [OF, | B | E, | Ex | Es [ A JA, [A [Qo [Q; [@2]@3 [aa [as [as [ a7
HIXx | x| x|x|x|[x]|x|[x|zl|lz]|z]|lz]|lz]|z]|z]|z Hiah Imped
X |H|IXx [x|[x|x|x]|x|x|zl|lz|zlz|z|z|z]|z Igh impedance
Ll x| x[x | x]|x]|x
t t § Q )If ; § § § Outputs equal P input Disable
Lo x| x| x| |[x]x/|x
t e v el H]H ]yl e lele e loeflo |t
[ O TR IR T O T I TR (TR I I DO T AT (U AT NNV VR R
Ll el |H vl ]lLrfLr ]| ]Lr L]l
Ll | |H]H]L]H]H]LlIL]lL]IH]ILIL]IL L
Lfv e e fwrw vl ]loe oo e ool ]oe]o o Active High output
LlLr o |lve|H]H]HIL[H]L]|L ( [T TR I A BT A =
tle oo fw |l ]loloe]lo]lL]H]|L
tiv o |levfH]|H|fH]|H|H]L|fL]L]lL]L]L]L]|H
Lol e fH Lo |{H]H][H]IH]IH]H]H
Lo | JH|H|[L]L|H]H|fL]|H]|H]H|H]H]|H
Lt HfH]JLIH]L]H]HIL|IHIH]|H]H]H
Llv e }jelH|IH]|L]|H|{H]IH|H]H|[L]|H|[H]H]|H
Lte v leflmrlnwltHlLe i | H|lHIH]IH]|L]|H]H]|H Active Low output
tfcr v v |H]|H|H]L|[H]|H|H]|H]H|H|L]|H]|H (P =H)
Llvfuv el |H|H]|H|LUL|H|H]|H]|H]|H|HBH]|]L]|H
ttfc oo |lHlH{H]IH{H]|H|H]|H]IH]|H|H]H|L

H = High voltage leve!
L = Low voltage level
X = Don'tcare

Z = Highimpedance
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless

otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage range -0.5t0+7.0 \"
" Input voltage range -0.5t0 +7.0 \
h Input current range -30to0 +5.0 mA
Vo Voltage applied to output in High output state range -05t0+5.5 \"
lo Current applied to output in Low output state 48 mA
Tsra Storage temperature range -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LIMITS UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
Vi High-level input voltage 20 Vv
Vi Low-level input voltage 0.8 \
Ik Input clamp current -18 ma
lomH1 High-level output current -1.0 mA
loHz High-level output current -3.0 mA
loL Low-level output current 20.0 mA
Ta Operating free-air temperature range -55 +125 °C
DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
Min Typ? Max
Von High-level output voltage Vee = Min, VL = Max, lon1 = -1.0mA 25 "
Viu= Min |0H2 =-3.0mA 24 34 Vv
VoL Low-level output voltage V@f - wx‘(/"l':zhﬁ; 0.35 0.50 v
Vik Input clamp voltage Vee = Min, |y = I -0.73 -1.2 \
Iy Input current at maximum Ve = Max, V= 7.0V 100 HA
M High-level input current Voo = Max, V= 2.7V 20 MA
I Low-level input current Vee = Max, V= 0.5V 0.6 mA
lozu Sg_;ﬁseﬁtgﬁ;e applied Voe =Max, Vo =2.7V 50 HA
lozL E:\;v%:‘:\if \‘Ijggng[e applied Vee = Max, Vg = 0.5V 50 HA
los Short-cireuit output current® Vee = Max -60 -150 mA
lecu 30 40 mA
lec Supply current leoL Vee = Max 35 50 mA
locz 35 50 mA
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note
202 “Testing and Specifying FAST Logic.”)

SYMBOL TEST CONDITIONS LIMITS UNIT

Ta = +25°C Ta = -55°C to +125°C

Vee = +5.0V Vee = +5.0V £ 10%

C_ = 50pF, R, = 500Q C_ = 50pF, R, = 500Q
Min Typ Max Min Max
teLH Propagation delay 55 6.5 13.0 5.0 14.0 ns
ter Ao Q, Waveform 1,2 3.0 75 | 125 30 135 ns
teLH Propagation delay 55 85 12.0 5.0 13.0 ns
terL Epor é, 10 Q, Waveform 1, 2 30 75 12,0 30 125 ns
trLH Propagation delay 6.5 9.0 125 55 135 ns
tor E,orBato Q, Waveform 1,2 40 70 125 35 13.0 ns
teLH Propagation delay 4.5 95 15.0 4.0 16.5 ns
tout PtoQ, Waveform 1, 2 35 65 | 100 35 105 ns
tpzL Qutput Enable time Waveform 3 25 55 9.5 20 1.0 ns
tpze OFE, or O, t0 Q, Waveform 4 6.5 95 135 6.0 15.0 ns
tpuz Output Disable time Waveform 3 1.0 3.0 6.0 1.0 7.0 ns
teLz OEjor OF, to Q, Waveform 4 1.0 35 85 1.0 9.5 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value under the recommended operating conditions for the applicable conditions.

2. Ali typical values are at Vg = 5V, Ty = 25°C.

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise prolonged shorting of a
High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, Igg should be performed last.

AC WAVEFORMS
A P, Bp vm vm Ap, P.Bp \["] vm
tpLH PHL tPHL L
VoH VoH
Qn M Qn A\ A
VoL VoL

Qn

Waveform 1. Propagation Delay for
Non-inverting Outputs

\L']

Waveform 3. 3-State Output Enable Time to High Level
and Output Disable Time from High Level

VM= 1.5V

Qn

Waveform 2. Propagation Delay for
Inverting Qutputs

—

—L VoL +0.3V

Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level
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TEST CIRCUIT AND WAVEFORMS

w % 3.0V
27V 2
VKV
X (1:;: Lo 7.0 r;uzfgws a ™
T_ A 0.3V 0.3V ov
L
Vi 7
PULSE y D.U.T. o I‘— fTHL TN ——I =~
GENERATOR
le—
R I CLg RL |‘7 K TH _-1 30v
2V 2.7v
POSITIVE
L L L L L1l L PULSE A\ M
= = i - 0.3V W | K03V ov
Test Circult for 3-State Outputs and Vm=15V
Open Collector Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE CHARACTERISTICS

tprz, closed Family Rep. Rate | Pulse Width tnw trHe

tozL closed

All other open 54F 1MHz 500ns <2.5ns | <2.5ns
DEFINITIONS:
R, = Load Resistor; see AC Characteristics for value.
C_L = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Rr = Termination resistance should be equal to Zoyr of pulse generators.
Vyx = Unclocked pins must be held at: <0.8V; 2.7V or open per Function Table.
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