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FEATURES
e High-speed 8-to-1 multiplexing
e True and complement outputs

e Both outputs are 3-State for
further multiplexer expansion

DESCRIPTION

The 'F251 is a logical implementation of
a single-pole, 8-position switch with the
state of three Select inputs (Sp, S¢, S2)
controlling the switch position. Assertion
(Y) and Negation (Y) outputs are both
provided. The Output Enable input (OE)
is active LOW.

Both outputs are in the HIGH impedance
(HIGH Z) state when the output enable
is HIGH, allowing multiplexer expansion
by tying the outputs of up to 128 devices
together. All but one device must be in
the HIGH impedance state to avoid high
currents that would exceed the maxi-
mum ratings, when the outputs of the 3-
State devices are tied together. Design
of the output enable signals must ensure
there is no overlap in the active LOW
portion of the enable voltages.

PIN CONFIGURATION

FAST 54F251
Multiplexer

8-Input Multiplexer (3-State)
Product Specification

ORDERING INFORMATION

PACKAGES ORDER CODE
Ceramic DIP 54F251/BEA
Ceramic Flat Pack 54F251/BFA
Ceramic LLCC 54F251/B2C

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

54F(U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW | HIGH/LOW
lo-l7 Data inputs 1.0/1.0 20pA/0.6mA
S-S Select inputs 1.0/1.0 20uA/0.6mA
3-State output enable input
OE (active LOW) 1.0/1.0 20uA/0.6mA
< 3-State output
Y. ¥ 3-State output inverted 150/33 3.0mA/20mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state.

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)
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For LLCC pin assignments, see Package Section.
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For LLCC pin assignments, see Package Section.
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For LLCC pin assignments, see Package Section.
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LOGIC DIAGRAM
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For LLCC pin assignments, see Package Section.
FUNCTION TABLE
INPUTS QUTPUTS
OE Sz S4 So lo h Iz I3 Is Is lg [ v Y
H X X X X X X X X X X X 2) 2
L L L L L X X X X X X X H L
L L L L H X X X X X X X L H
L L L H X L X X X X X X H L
L L L H X H X X X X X X L H
L L H L X X L X X X X X H L
L L H L X X H X X X X X L H
L L H H X X X L X X X X H L
L L H H X X X H X X X X L H
L H L L X X X X L X X X H L
L H L L X X X X H X X X L H
L H L H X X X X X L X X H L
L H L H X X X X X H X X L H
L H H L X X X X X X L X H L
L H H L X X X X X X H X L H
L H H H X X X X X X X L H L
L H H H X X X X X X X H L H
H =HIGH voltage level
L = LOW voltage level
X =Don't care
(Z) = HIGH impedance (off) state
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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 -0.5to +7.0 v
Vi Input voltage range -05to +7.0 v
h Input current range -30 to +5 mA
Vo Voltage applied to output in HIGH output state range -0.5 to +Vgc \%
lo Current applied to output in LOW output state 40 mA
Tstg Storage temperature range -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 4.5 5.0 5.5 \
ViH HIGH-level input voltage 2.0 v
ViL LOW-level input voltage 0.8 v
lik Input clamp current -18 mA
loH HIGH-level output current -3.0 mA
loL LOW-level output current 20 mA
Ta Operating free-air temperature range ~55 +125 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

54F251
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Voo = MIN, V) = MAX
VoH HIGH-level output voltage Vit = MIN, Top = MAX 24 \
Vee = MIN, Vi = MAX
Voo LOW-level output voltage Vit = MIN, Io, = MAX 0.35 0.50 A
Vik Input clamp voltage Ve =MIN, || =1l -073 | -1.2 v
Input current at -
He maximum input voltage Vo = MAX, V= 7.0V 100 A
liH1 HiGH-level input current Voo = MAX, V=27V 1 20 HA
e LOW-level input current Voo = MAX, V| =0.5V -0.4 -0.6 mA
Off-state output current, _ _ _
loz+ HIGH-level voltage applied Vee = MAX, Vi = MIN, Vo =27V 50 A
Off-state output current, - _ _ _ _
loz. LOW-level voltage applied Voo = MAX, Vi = MIN, Vo = 0.5V 2 50 A
los Short-circuit output current 3 Voo = MAX -60 | -80 | -150 | mA
I Suppl t4 (total) loc ON Vv MAX 1 24 mA
upply curren otal cc=
o lcc OFF 16 26 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type and function table
operating mode.

All typical values are at Ve =5V, Ta =25°C.

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 techniques are preferabie 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, los tests should be performed last.
Icc is meaured with Voo = MAX, Select and Data inputs at = 4.0V, and OE ground for output ON conditions; Vo = MAX, Data inputs and the OE at > 4.0V for
outputs OFF condition. Icc is measured with outputs open.

© N

>

May 30, 1986 2-127

This Material Copyrighted By Its Respective Manufacturer




Signetics Military Logic Products Product Specification

Muitiplexer FAST 54F251

AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC
App Note 202, "Testing and Specifying FAST Logic.")

LIMITS
Ta=+25°C Ta =-55°C to +125°C5
Vce = +5.0V Vec = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS Cy = 50pF Cy = 50pF UNIT
R = 5002 RL = 50002
Min | Typ | Max Min Max
teLH Propagation delay 45 8.6 9.5 3.5 13.0
tont Spto Y Waveform 2 40 | 69 | 90 40 115 ns
tpLH Propagation delay 3.5 5.9 9.0 3.5 125
torL Spto ¥ Waveform 1 15 | 57 | 75 15 95 ns
teLH Propagation delay 3.0 7.2 6.0 25 9.5
torL In to Y Waveform 2 30 { 51 | 65 3.0 8.0 ns
tpLH Propagation delay 25 4.1 6.0 20 8.5
torL nto ¥ Waveform 1 10 | 30 | 35 1.0 55 ns
tpzH Output enable time to HIGH or LOW 4.0 6.9 13.0 4.0 16.0
tozL level O to Y Waveform 3 35 | 60 | 80 35 10.0 ns
tozH Output enable time to HIGH or LOW 4.0 5.4 8.0 5.0 10.0
trzL level OF to ¥ Waveform 4 40 | 64 | 85 35 10.0 ns
tpHz Output disable time from HIGH or 25 50 7.0 20 9.0
torz LOW level OE to ¥ Waveform 3 20 | 32 | 75 20 1.0 ne
teHz Output disable time from HIGH or 25 4.7 6.5 2.0 8.0
toz LOW level OF to Y Waveform 4 30 | a5 | 80 25 15 ns
5. These parameters are guaranteed, but not tested.
AC WAVEFORMS
Sn, On A\ m 8n m m
tPHL ~PLH| Vo tpLH tPHL: v
v VM ™ Y '™ Vi oH
VoL Vou
WF14170S WFi4108
Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs
OF OFE Va v
P21~ pLZ
VoH - 0.3V 3.5V
_ Vou YORY v v
YORY N N T o T voLeo09y
WF14190S WF142008
Waveform 3. 3-State Output Enable Time to HIGH Level Waveform 4. 3-State Enable Time to LOW Level and
and Output Disable Time From HIGH Level Disable Time From LOW Level
NOTE: For all waveforms, Vy = 1.5V.
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TEST CIRCUIT AND WAVEFORM
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VM= 1.5V
Test Circuit for 3-State Outputs Input Puise Definition
SWITCH POSITION INPUT PULSE CHARACTERISTICS
FAMILY
T
EST SWITCH Rep. Rate Pulse Width ttLH trHL
trz closed 54F 1MHz 500ns <25ns | <25ns
tezL closed
All other open
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value.
CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyt
of pulse generators.
Vx = Unclocked pins must be held at: <0.8V, > 2.7V or open per
function table.
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