Philips Semiconductors

8-input multiplexer (3-State)

Product specification
L __________________________________________________________________________________ |

74ALS251

FEATURES PIN CONFIGURATION
® g-to-1 multiplexing
® On chip decoding 13 7] 78] vee
® Multifunction capability 12 [2] ER
® |nverting and non-inverting outputs i (3] 1] 15
® Both outputs are 3-State for further multiptexer expansion o [4] 73] 16
¥ [5] [12] 17
DESCRIPTION v [3] 7] so
The 74ALS251 is a logic implementation of a single 8-position o [7] [d st
switch with the switch position controlled by the state of three select
(S0, S1, S2) inputs. True (Y) and compiementary (¥) outputs are ano [3] 5] s2
both provided. SC00066
The output enable (OE) is active Low. When OE is High, both
outputs are in High impedance state, allowing multiple connections
. o loadi ianificantly.
to a common bus without driving nor loading the bus significantly. ORDERING INFORMATION
When the outputs of more than one device are tied together, the
user must ensure that there is no overlap in the active-Low portion ORDER CODE
of the output enable voltages in order o avoid high currents that DESCRIPTION COMMERCIAL RANGE | DRAWING
could exceed the maximum current rating. Ve =5V £10%, NUMBER
Tamp = 0°C to +70°C
TYPICAL TYPICAL 16-pin plastic DIP 74ALS251N S0OT38-4
TYPE | PROPAGATION DELAY | SUPFLYCIRAENT 16-pin plastic SO 74ALS251D SOT109-1
74ALS251 7.0ns 7.5mA
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74ALS (U.L) LOAD VALUE
PINS DESCRIPTION HIGHLOW HIGHLOW
017 Data inputs 1.011.0 20pA/0.1mA
S0-52 Select inputs 1.0/1.0 20uA/0.1mA
CE Output Enable input (active-Low) 1.0/1.0 20pA/0.1mA
Y. Y Data outputs 130/240 2.5mA/24mA
NOTE: One (1.0) ALS unit load is defined as: 20pA in the High state and 0.1mA in the Low state.
LOGIC SYMBOL IECNAEEE SYMBOL
7 N gy MUX
4 3 2 1 15 14 13 12 1
L] o "
al 5
6 1 12 13 14 15 6 17 9 . 7
1n S0 4
10 s 3
9 s2 2
77— oE 1 .
Y ¥ 15 P
[ l 1
5 6 13
Veg = F’xq 16 12
GND = Pin g SC00087 5000068
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LOGIC DIAGRAM FUNCTION TABLE
0N B 14 5 87 INPUTS OUTPUTS
4 3 2 1 15 (14 [13 |12 S2 S1 () OF
2 -2 D > X X X H 4 z
st 209> L L L L 10 To
0 1 D o :> y . v L L H L " ]
or L LUIE Ll gyt L H L L 12 T2
L H H L 13 3
H L L L 14 T4
H L H L 15 15
H H L L 16 T6
H H H L 17 17
H = High voltage level
L = Low voltage level
Veg = Pin 16 )Z( - Bi(g;tir%apr:dance “off” state
GND = Pin B SC00069
ABSOLUTE MAXIMUM RATINGS
{Operation beyond the fimit 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
Vece Supply voltage -051t0+7.0 v
Vin Input voltage —0.510+7.0 \
N Input current -30to +5 mA
Vout Voltage applied to output in High output state -05to Vee \
lout Current applied to output in Low output state 48 mA
Tamb Operating free-air temperature range 0to0+70 °C
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 55 )
Vin High-fevel input voltage 20 \
Vi Low-level input voltage 0.8 \
hk Input clamp current -18 mA
lon High-level output current -2.6 mA
loL Low-level output current 24 mA
Tamb Operating free-air temperature range Q +70 °C
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DC ELECTRICAL CHARACTERISTICS

{Over recommended operating free-air temperature range unless otherwise noted.)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS? UNIT
MIN TYP2 MAX
= loH=-04mA |Vge-2 v
VoH High-level output voltage xccﬂarﬁ’ ViL = MAX, o cc
= low=-26mA | 24 32 v
- = loL=12mA 0.25 0.40 Vv
Vor Low-level output voltage ://CC—_I\,:/I':\IN' ViL = MAX, oL
IH= loL = 24mA 0.35 0.50 Vv
Vik Input clamp voltage Ve =MIN, | = Ik -0.73 -15 \
1 input current at maximum input voltage | Vo = MAX, V| = 7.0V 0.1 mA
IiH High-level input current Voo = MAX, V= 2.7V 20 nA
i Low-level input current Vee = MAX, V(= 0.4V -0.1 mA
Off-state output current, _ _
lozu High-level voltage applied Voc = MAX, Vi = 2.7V 20 KA
Off-state output current, _ _ ~
loz Low-level voltage applied Vee = MAX, Vi = 0.4V 20 HA
o Output currentd Vg = MAX, Vg = 2.25V -30 -112 mA
| Supp! (total) lee 1yec = Max 70 10 mA
u current (tota =
cc PPy locz | 9.0 14 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type.
2. All typical values are at Vg = 5V, Tymp = 25°C.
3. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lpg.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tamp = 0°C to +70°C
SYMBOL PARAMETER TEST CONDITION Vee = +5.0V £ 10% UNIT
CL= S0pF, R = 5000
MIN MAX
teLH Propagation delay 4.0 12.0
e | IntoY Waveform 2 40 120 ns
tPLH Propagation delay 3.0 10.0
i | Into¥ Waveform 1 6.0 15.0 ns
tpLH Propagation delay 5.0 15.0
. | SntoY Waveform 1, 2 7.0 16.0 ns
tPLH Propagation delay 8.0 17.0
. | Snto Waveform 1, 2 50 150 ns
tpzH Propagation delay Waveform 3 2.0 8.0 ns
trzL toY Waveform 4 3.0 9.0
tpHz Propagation delay Waveform 3 2.0 8.0 ns
teLz OEtoY Waveform 4 1.0 7.0
tezn Propagation delay Waveform 3 2.0 8.0 ns
tpzL OEtoY Waveform 4 3.0 9.0
tpHz Propagation delay Waveform 3 2.0 8.0 ns
tprz to Waveform 4 1.0 7.0
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AC WAVEFORMS
For all waveforms, Vi = 1.3V.
VIN
Vin Vi Vi Vi Vi
[Tar— tpLH tPLH tPHL
Vour Var Vi Vour VM VM
SFO0093 SF00092
Waveform 1. Propagation Delay for Inverting Output Waveform 2. Propagation Delay for Non-inverting Output
OE [o24 Vum Vm
tpzn tpuz ] I Von 0.3V tezL terz -
- 3.5V
A4 Vi Y.Y Vi c
: ] 3
o T v eoav
$C00070 SC00071

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

TEST CIRCUIT AND WAVEFORMS

Waveform 4. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

vee P w o AMPY)
NEGATIVE v
PULSE M
VIN vout AL 10% 10% oav
PULSE ’
GENERATOR DUT |‘— tTHL () tTLH (‘r)_’{ l“
AT l ICL AL ITLH () )
HL ()
= = L = L= L _.L ’*— AMP (V)
= = = = = = 90% 90%
POSITIVE
- PULSE VM VM
Test Circuit for 3-State Outputs 10% 10%
SWITCH POSITION I w I oy
TEST SWITCH o
teLz, tpzi | closed Input Pulse Definition
Allother | open INPUT PULSE REQUIREMENTS
Family
DEFINITIONS: Amplitude| VM | Rep.Rate | t, | tny | trae
RL = Load resistor;
see AC electrical characteristics for vatue. 74ALS 35V | 1.3V] 1MHz | 500ns| 2.0ns | 2.0ns
CL = Lload capacitance includes jig and probe capacitance;
see AC electrical characteristics for value.
Ry = Termination resistance should be equal to Zgy of
puise generators.
scooo72
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