FAST CMOS

Integrated Device Technology, Inc.

8-INPUT MULTIPLEXER

IDT54/74FCT151T/AT/CT
IDT54/74FCT251T/AT/CT

FEATURES:

+ IDT54/74FCT151T7/251T equivalent to FAST™ speed
and drive

IDT54/74FCT151AT/251AT 25% faster than FAST
IDT54/74FCT151CT/251CT 50% faster than FAST
Equivalent to FAST output drive over full temperature
and voltage supply extremes

TTL input and output level compatible

— VoH = 3.3V (typ.)

— VoL=10.3V (typ.)

loL = 4BmA (commercial), 32mA (military}

CMOS power levels (1mW typ. static)

Product available in Radiation Tolerant and Radiation
Enhanced versions

Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT54/74FCT151T/AT/CT and IDT54/74FCT251T/AT/
CT are high-speed 8-input multiplexers built using advanced
CEMOS™, a dual metal CMOS technology. They select one
bit of data from up to eight sources under the control of three
select inputs. Both assertion and negation outputs are
provided.

The IDT54/74FCT151T/AT/CT has a common Active-LOW
enable (E) input. When E is LOW, data from one of eight in-
puts is routed to the complementary outputs according to the
3-bit code applied to the Select (So-S2) inputs. A common
application of the 'FCT151 is data routing from one of eight
sources.

The IDT54/74FCT251 T/AT/CT has acommon Active-LOW
Output Enable (OE) input. When OE is LOW, data from one
of eight inputs is routed to the complementary outputs. When
OE is HIGH, both outputs are in the high-impedance state.
This feature allows multiplexer expansion by tying several
outputs together.
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IDT54/74FCT151T/AT/CT, IDT54/74FCT251T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
k[]1
k]2
n[]3
b[]4
Z[]s
Z[]se
*E or O 7
GND [ 8
DIP/SOIC/CERPACK
TOP VIEW
2635 dw 01
ABSOLUTE MAXIMUM RATINGS")
| Symbol Rating Commerclal | Military | Unit
VTERM® | Terminal Voltage | -0.5t0+7.0 [ -0.51047.0 | V
with Respect to
GND
VTERM(® | Terminal Voltage | ~0.5to Voc | -0.5to Vee | V
with Respect to
GND
Ta Operating 0to+70 |-55t0+125 | °C
Temperature
TBlAS Temperature -55t0 +125 | 65t0 +135 | °C
Under Bias
TsTG Storage -55t0 +125 | 6510 +150 | °C
Temperature
PT Power Dissipation 05 05 w
lout DC Output 120 120 mA
Current
NOTES: 2635 tbl 03

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability. No terminal voltage
may exceed Vcc by +0.5V unless otherwise noted.

2. Input and Vcc terminals only.

3. Outputs and I/O terminals only.

CAPACITANCE (TA = +25°C, f = 1.0MHz)

Symbol | Parameter(" Conditions | Typ. | Max. | Unit
CIN Input VIN =0V 6 10 | pF
Capacitance
Cout Output VouT = 0V 8 12 | pF
Capacitance
NOTE: 2635 10l 04

1. This parameter is measured at characterization but not tested.
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2635 drw 02
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TOP VIEW

*E for 151 only.EEfor 251 only.

PIN DESCRIPTION

Pin Names Description
lo-I7 Data Inputs
So- S2 Selects Inputs
E Enable Input {Active LOW)-FCT151
OE Output Enable Input (Active LOW)-FCT251
z Data Output
Z Inverted Data Output
26351101
FUNCTION TABLE®
Inputs Outputs
S2 S1 So | E/IOEM y4 3
X X X H L(151) | H(s1)
X X X H zest) | z@es1)
L L L L lo To
L L H L I1 I
L H L L 2 To
L H H L I3 [
H L L L l4 14
H L H L 15 Is
H H L L le ls
H H H L I7 17
NOTES: 2635 thl 02

1. E for 151, OE for 251.
2. H =HIGH Voltage Level, L = LOW Voltage Level, X = Don’t care, Z =
High Impedance.




IDT54/74FCT151T/AT/CT, IDT54/74FCT251T/AT/CT
FAST CMOS 8-INPUT MULTIPLEXER MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Commercial: TA = 0°C to +70°C, Vcc = 5.0V + 5%; Military: TA = -55°C 1o +125°C, Vcc= 5.0V £ 10%

Symbol Parameter Test Conditions(V Min. |Typ®?| Max. | Unit
ViH Input HIGH Level Guaranteed Logic HIGH Level 2.0 — — \
ViL Input LOW Level Guaranteed Logic LOW Level - — 0.8 \)
ItH Input HIGH Current Vce = Max. Vi=27V — - 5 pA
IiL Input LOW Current Vee = Max. Vi = 0.5V — — -5 WA
lozx High Impedance Output Current Vee = Max. Vo =27V —_ —_ 10 HA
lozL Vo = 0.5V —_ _ -10
It Input HIGH Current Vee = Max., Vi = Vce (Max.) — = 20 pA
VIK Clamp Diode Voltage Vee = Min., IN=-18mA —_ 07 | -1.2 \
los Short Circuit Current vee = Max.®), Vo= GND -60 | —120 | 225 | mA
VoH Output HIGH Voltage Vee = Min. loH = —6mA MIL. 24 33 — v
VIN = VIHor ViL JoH = —8mA COM'L.
loH = =12mA MIL. 2.0 3.0 — v
IoH = -156mA COM'L.
Vou Output LOW Voltage Vee = Min. loL = 32mA MIL. — 03 0.5 \4
VIN=VIHor ViL lot = 48mA COM'L.
VH Input Hysteresis — — 200 — mV
lcc Quiescent Power Supply Current | Vcc = Max. - 0.2 1.5 mA
VIN = GND or Voo
NOTES: 2635tb105
1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions{!) Min. [Typ.?| Max. | Unit
QuiescentPower Supply Current | Vcc = Max.
Alce — 0.5 2.0 A
TTL Inputs HIGH ViN =3.4V0) m
IccD Dynamic Power Supply Current® | Vce = Max. VIN = Vce — | 015 | 0.25 | mA/
Outputs Open VIN = GND MHz
Eor OE = GND
One Bit Toggling
50% Duty Cycle
Ic Total Power Supply Current(®) Vee = Max. ViIN = Vce — 32 6.5 mA
Outputs Open Vin = GND
fi = 10MHz
50% Duty Cycle VIN =3.4V — 3.5 75
E or OE= GND VIN = GND
One Input Toggling
NOTES: 26351bi06

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical valuss are at Vcc = 5.0V, +25°C ambient.
3. Per TTL driven input (VIN = 3.4V}; all other inputs at Vcc or GND.
4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations.
5. Ic = |QUIESCENT + [INPUTS + IDYNAMIC

Ic = lcc + Alcc DHNT + loco {fcr/2 + fiNo)

lce = Quiescent Current

Alcc = Power Supply Current for a TTL High Input (VN = 3.4V)

DH = Duty Cycle for TTL Inputs High

NT = Number of TTL Inputs at DH

lcop = Dynamic Current Caused by an Output Transition Pair (HLH or LHL}

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

fi = Input Frequency

No = Number of Outputs at fi

All currents are in milliamps and all frequencies are in megahertz.
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IDT54/74FCT151T/AT/CT, IDTS4/7TAFCT251T/AT/CT

FAST CMOS 8-INPUT MULTIPLEXER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT151T/AT/CT

IDTS4/74FCT151T | IDT54/7T4FCT151AT | IDT54/74FCT151CT
Com'l. Mil. Com. Mil. Coml. Mil.
Symbol Parameter Condition{1) [min®] max. [Min®| max. | Min?| max. |min@| max. | Min®] max. |Min®| max. | Unit
:::T ;r:foa'%a“onmlay SL=§g§; 15| 00|15 [100|15]|66|15[74|15]|56]|15]|62] ns
L=
:::’: ;:’:)aga"moe'ay 15|105| 15 |115| 15|68 | 15| 76| 15]58{15]65] ns
:::': %’&‘;‘gm'moe'ay 15|70|15|75|15|56|15|63]|15{48] 15|54 ns
:z;*: %;gpzagatlonDelay 15| 95| 15|110|15|58|15]|66]|15]50]15]57] ns
:';t: mg%ga"""way 15|65 15| 75| 15|52|15| 58| 15|44 15[49] ns
::;T :;":gazgam"way 15|75 15|90 15|s5|15[61|15[47]|15]|52] ns
26351bl07
SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT251T/AT/CT
IDT54/74FCT251T | IDT54/74FCT251AT | IDT54/74FCT251CT
Com'l. Mil. Com'l. Mil. Com'l. Mil.
Symbol Parameter condition{?) [min®] max. | Mn®] max. | Min®] max. | min®| max. |min 2| max. [min®] max. | Unit
:i;’: ;:’f:%a“m Delay §L=:gg; 15 00| 15|95 | 15|66 15|74 15|56 15[62] ns
L=
::;': ;’:f:gam" Delay 15|10 15 |140| 15| 68| 15|76 | 15|58 15|65/ ns
:::t mggzgauon Delay 15|70|15|80|15|52]15]|58|15]44[15]|49]| ns
:::'2 mzazgauonoaay 15|70 15|80 15|55|15[61|15[47]|15|52] ns
’:;: %—T:'—ZE"ab'eT'me 15| 00| 15|100] 15|67 15|74|15]|57]|15]|63] ns
't:'; %’::%D'sab'”'me 15|75 15|85 15|60]| 15|64 15|50 15]54] ns
:';ZZ': 8—?’:;“;"3””""9 15|90 15|100|15|67|15]|76]15|57[15]65] ns
tt:g —8—%‘?:‘2%”'“'"19 15|70 15|70]|15|60]| 15|63 15|50 15|52/ ns
NOTES: 26351b1 08

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
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