@ MOTOROLA

Quad 2-Input Multiplexer
with 3-State Outputs

MC74AC258
MC74ACT258

QUAD 2-INPUT
MULTIPLEXER WITH

3-STATE OUTPUTS
The MC74AC258/74ACT258 is a quad 2-input multiplexer with 3-state outputs.
Four bits of data from two sources can be selected using a common data select
input. The four outputs present the selected data in the complement (inverted)
form. The outputs may be switched to a high impedance state with a HIGH on the
common Output Enable (OE) input, allowing the outputs to interface directly with
bus-oriented systems,
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FUNCTIONAL DESCRIPTION

The MC74AC258/74ACT258 is a quad 2-input multiplexer
with 3-state outputs. It selects four bits of data from two
sources under control of a common Select input (S). When the
Select input is LOW, the lgx inputs are selected and when
Select is HIGH, the 11x inputs are selected. The data on the
selected inputs appears at the outputs in inverted form. The
MC74AC258/74ACT258 is the logic implementation of a
4-pole, 2-position switch where the position of the switch is
determined by the logic levels supplied to the Select input. The
logic equations for the outputs are shown below:

Zg = OE+(l1a+5+0a*S)
Zp = OEs(I1p+S+gp+5)
Zc = OE«(l1c+S+loc+S)

Zg = OE«(I1¢+S+10d=S)

When the Output Enable input (OE) is HIGH, the outputs
are forced to a high impedance state. If the outputs of the
3-state devices are tied together, all but one device must be in
the high impedance state to avoid high currents that wouid
exceed the maximum ratings. Designers should ensure the
Output Enable signals to 3-state devices whose outputs are
tied together are designed so there is no overlap.

LOGIC DIAGRAM
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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.
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MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vee DC Supply Vottage (Referenced to GND) -0.5t0 +7.0 \)
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5t Vee +0.5 \%
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin 50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65to +150 °C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recommended
Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
v Supply Volt ‘AC 2.0 5.0 6.0 v
upply Voltage
ce ‘ACT 45 5.0 55
Vin. Vout DC Input Voltage, Output Voitage (Ref. to GND) 0 Vee \
Vec @30V 150
Input Rise and Fall Time {Note 1)
tr "AC Devices except Schmitt Inputs Vecc @45V 40 nsiv
Ve @55V 25
input Rise and Fall Time (Note 2) Vcc @45V 10 "
tr "ACT Devices except Schmitt Inputs Voo @55V 50 ns
Ty Junction Temperature (PDIP) 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
loH Qutput Current — High -24 mA
loL OQutput Current — Low 24 mA

1. Vi from 30% to 70% V¢ : see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vi from 0.8 V10 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

74AC 74AC
Symbol Parameter V(Sf Ta = +25°C _400(; ﬁ’ =+85°c Unit Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 21 21 Vour=01V
Input Voltage 4.5 225 | 3.15 3.15 \ orVgc-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 09 0.9 Voutr =01V
Input Voltage 4.5 225 | 135 1.35 \ orVegc-01V
5.5 275 | 1865 1.65
VOH Minimum High Level 3.0 2.99 2.9 29 louT = -50 uA
Output Voltage 45 449 | 44 4.4 \Y
5.5 5.49 5.4 54
VIN=ViLor Vi
3.0 2.56 2.46 v -12mA
45 3.86 3.76 1oH -24 mA
55 4.86 4.76 ~24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT = S50 MA
Qutput Voltage 4.5 0.001 0.1 0.1 v
5.5 0.001 | 041 0.1
ViN=ViLorViH
3.0 0.36 0.44 v 12 mA
45 0.36 0.44 loL 24 mA
5.5 0.36 0.44 24 mA
N Maximum Input +0.1 . A v N
Leakage Current 55 = 1.0 M 1=Vce, GND
oz Maximum VI (OE) = ViL, ViH
3-State 5.5 0.5 15.0 pA V| =Vge, GND
Current Vo =Vge. GND
loLD TMinimum Dynamic 5.5 75 mA VoLD = 1.65 V Max
Output t
IOHD utput Curren 55 75 mA | VonD = 3.85 V Min
lce Maximum Quiescent
Supply Current 55 8.0 80 pA VIN = Vi or GND

* All outputs loaded, thresholds on input associated with output under test.

+Maximum test duration 2.0 ms, one output loaded at a time.

Note: I}y and lcc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
Ta =-40°C "
. — 4955
Symbol Parameter V((\:I(): LA - +5f)5 (F: to +85°C Unit :l'g
L=50p Cy =50 pF :
Min Typ Max Min Max
Propagation Delay 3.3 20 6.0 95 1.5 11.0
k¢ = 3-5
PLH Int0 Zn 50 | 15 | 45 | 75 | 10 | 85 | ™
Propagation Delay 3.3 2.0 5.0 8.5 1.5 95
t = X
PHL In 10 Zn 50 | 15 |40 |65 | 10 |70 | ™ 5
Propagation Delay 3.3 3.0 7.5 120 25 14.0
1 = 3-6
PLH StoZn 50 | 20 | 60 | 95 | 15 [ 105 "
Propagation Delay 3.3 2.5 7.5 1.5 2.0 13.0
% s 3-6
PHL StoZn 50 { 15 | 55 |90 | 15 |100] "™
tpzH Output Enable Time 23 fg ig 32 fg 180;55 ns 3-7
tpzL Output Enable Time :g 3(5) :: 38 12 18060 ns 3-8
tPHZ Output Disable Time gg ig 22 180;50 3(5) 191: ns 37
tprz Qutput Disable Time gg ?g Zg 38 ?g 180‘00 ns 3-8
* Voltage Range 3.3V is 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V0.5 V.
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DC CHARACTERISTICS

74ACT 74ACT
Symbol Parameter Vee Tp = +25°C Ta= Unit Conditions
V) -40°C to +85°C
Typ Guaranteed Limits
ViIH Minimum High Level 4.5 15 2.0 2.0 v VouTr=0.1V
Input Voltage 5.5 15 2.0 2.0 orVgc-01V
ViL Maximum Low Level 4.5 15 0.8 0.8 v Voutr=0.1V
input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 45 4.49 4.4 4.4 v loyT = -50 pA
Output Voltage 55 5.49 54 5.4
VinN=ViLorViy
4.5 3.86 3.76 \ I —-24 mA
55 486 476 OH  _oama
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 55 0.001 0.1 0.1
*VIN=ViLor Vi
45 0.36 0.44 \ | 24 mA
55 0.36 0.44 oL 24 mA
V] Maximum Input
Leakage Current 5.5 0.1 1.0 pA V) =Vge, GND
AlccT Additional Max. Icc/input 55 0.6 1.5 mA Vi=Vgc-21V
loz Maximum VI (OE) =V, VIH
3-State 55 105 5.0 pA V| = Ve, GND
Current Vo =Vge. GND
loLd 1Minimum Dynamic 55 75 mA VoLp = 1.65 V Max
t
IOHD Output Curren 55 75 mA | VoHD =3.85V Min
Icc Maximum Quiescent
Supply Current 5.5 8.0 80 HA VIN = Ve or GND

* All outputs loaded; thresholds on input associated with output under test.
1 Maximum test duration 2.0 ms, one output loaded at a time.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74ACT 74ACT
N _ oo Ta = -40°C )
Symbol Parameter V((\;I(): LA ~ ;Espg to +85°C Unit z‘g'
L= CL =50 pF -
Min Typ Max Min Max
tpLH Propagation Delay 50 | 20 | 65 | 85 | 15 | 95 | ns 35
n10Zn
tphL r’?p%gam" Delay s0 | 20 | 55 |75 | 15 | 80 | ns 35
n 10 Zn
tpLH Propagation Delay 50 | 30 | 75 | 105 | 20 | 15| ns 3-6
StoZp
1PHL Propagation Delay 50 | 15 | 70 | 95 | 15 | 110 | ns 36
StoZp
tpzH Output Enable Time 5.0 2.0 6.5 8.5 15 9.5 ns 3-7
tpzL Output Enable Time 5.0 2.0 6.5 8.5 1.5 9.5 ns 3-8
tPHZ Qutput Disable Time 5.0 1.5 7.0 9.0 1.0 10.0 ns 3-7
tpLz Output Disable Time 50 2.0 6.0 8.0 1.5 9.0 ns 3-8
* Voltage Range 5.0 Vis 5.0 V 0.5 V.
CAPACITANCE
Symbol Parameter V%Il:e Unit Test Conditions
CIN Input Capacitance 45 pF Vee=50V
Cpp Power Dissipation Capacitance 55 pF Ve =50V
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