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Octal Bidirectional Transceiver
with TRI-STATE® Inputs/Outputs

General Description

The 'FCT245A contains eight non-inverting bidirectional
buffers with TRI-STATE outputs and is intended for bus-ori-
ented applications. The Transmit/Receive (T/R) input de-
termines the direction of data flow through the bidirectional
transceiver. Transmit (active-HIGH) enables data from A
ports to B ports; Receive (active-LOW) enables data from B
ports to A poris. The Output Enable input, when HIGH, dis-
ables both A and B ports by placing them in a HIGH Z condi-
tion.

Features

B NSC 74FCT245A is pin and functionally equivalent to
IDT 74FCT245A

B Non-inverting buffers

B Bidirectional data path

B TTL input and output level compatibie

B TTL inputs accept CMOS leveis

B High current latch up immunity

m gL = 64 mA

B Electrostatic discharge protection > 2 kV

Ordering Code: see sections
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Pin Description A:-q-p- -Q-b—sj :: o E.:
Names nid s, A,
[o]] Output Enable Input Ag—=>- 6, anp 2 iy 8
T/R Transmit/Receive Input Ay~ 5,
Ap-A7 Side A Inputs or TRI- TUF/10271-2 TL/F/10271-3
STATE Outputs
Bo-By Side B Inputs or TRI-
STATE Outputs
Truth Table
Inputs Outputs
OF | T/R
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X HIGH-Z State

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallability and specifications.
Terminal Voltage with Respect to GND (VTerm)

74FCTA -0.5Vto 7.0V

Temperature under Bias (Tgjas)

74FCTA —55°Cto +125°C
Storage Temperature (Tstg)

74FCTA —55°Cto +125°C
DC Output Current (loyT) 120 mA

Note 1: Absolute maximum ratings are those vaiues beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACTT™ FCT circuits outside databook specifications.
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Recommended Operating

Conditions -
Supply Voltage (Vcc) )

74FCTA 4.75V 10 5.25V
Input Voltage OVioVee
Output Voltage 0VioVge
Operating Temperature (Ta)

74FCTA 0°Cto +70°C
Junction Temperature (T,)

PDIP 140°C
Note: All ging is not ded for applications requir-

ing greater than 2000 temperature cycles from —40°C to +126°C.

DC Characteristics for 'FCTA Family Devices

Typical values are at Voc = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Voo = 5.0V £5%, Ta = 0°C to +70°C; Vi = Voo — 0.2V.

Symbol Parameter 74FCTA Units Conditions
Min Typ Max
ViH Minimum High Level 20 v
Input Voltage
ViL Maximum Low Level
input Voltage 08 v
M | Input High Current 50 A | Voo =Max V) = Veo
{except /0 Pins) 5.0 p V) = 2.7V (Note 2)
W Input High Current 15 A Voo = Max Vi = Vo
(1/0 Pins Onily) 15 B V| = 2.7V (Note 2)
i Input Low Current ‘ —5.0 A Ve = Max V| = 0.5V (Note 2)
(except I/0 Pins) —5.0 V| = GND
I Input Low Current -15 A | Voo = Max V) = 0.5V (Note 2)
(14O Pins Only) -5 | M V)= GND
Vik Clamp Diode Voltage -0.7 -1.2 Vv Voc = Min; Iy = —18 mA
los Short Circuit Current —60 —-120 mA Veg = Max (Note 1); Vo = GND
VoH Minimum High Level 28 3.0 Vog = 8V; Viy = 0.2V or Vigi toH = —32 pA
Output Voltage Vic Voo v | Vec=Mn lon = —300 pA
24 43 Vin = Vigor VL
24 4.3 lon = —15 mA (Com)
VoL Maximum Low Level GND 0.2 Vge = 3V; ViN = 0.2V or Viyg; loL = 300 pA
Output Voltage GND 02 v | VYoo =min loL = 300 pA
0.3 0.55 ViN = Vigor Vi,
0.3 0.55 loL = 64 mA (Com)
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DC Characteristics for 'FCTA Family Devices continued)

Typical values are at Voo = 5.0V, 25°C ambient and maximum loading. For test conditions shown as Max, use the value
specified for the appropriate device type: Com: Vgc = 5.0V £5%, T4 = 0°C to +70°C; Vg = Veo — 0.2V,

Symbol Parameter 74FCT Units Conditions
Min Typ Max
lcc Maximum Quiescent Voc = Max
Supply Current 0.001 1.5 mA VIN 2 VHe, VN £ 0.2V
fi=0
Alcc Quiescent Supply Current; Vcc = Max
TTL Inputs HIGH 05 20 MA | Vi = 3.4V (Note 3)
lccp Dynamic Power Voo = Max VIN 2 VHe
Supply Current (Note 4) Outputs Open ViN £ 0.2V
025 040 | mA/MHz | Lol Voo
OFE = GND
One Input Toggling
50% Duty Cycle
I Total Power Supply Voo = Max ViN 2 VHC
Current (Note 6) 1.5 45 Outputs Open VN < 0.2V
T/R = OF = GND
fi = 10 MHz ViN = 3.4V
18 50 One Bit Toggling Vin = GND
mA 50% Duty Cycle
(Note 5) ViN 2 VHe
30 80 Vo = Max VIN < 0.2V
Qutputs Open
T/R = OE = GND
fi = 25 MHz ViN = 3.4V
5.0 14.5 Eight Bits Toggling Vin = GND
50% Duty Cycle

Note 1: Maximum test duration not to exceed one second, not more than one output shorted at one time.

Note 2: This parameter guaranteed but not tested.

Note 3: Per TTL driven input (Viy = 3.4V); all other inputs at Vg or GND.

Note 4: This parameter is not directly testabie, but is derived for use in Total Power Supply calculations.

Note 5: Values for these conditions are examples of the Igc formula. These limits are guaranteed but not tested.

Note &: Ic = lauiesceNT + INPUTS + IDYNAMIC
|c-|cc+A|ecDuNT+|oco(fc9/2+f|N|)
lgg = Quiescent Curr
Al = FmSupp'meamforaTrLHmlmut(Vm=3.4V)
Dy = Duty Cycle for TTL Inputs High
Nt = Number of Inputs at Dy
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fce = Clack Frequency for Register Devices (Zero for Non-Register Devices)
fi = Input Frequency
N = Number of Inputs at f;
All currents are in mitliamps and all frequencies are in megahertz.
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S| AC Electrical Characteristics: see Section 2 for Wavetorms

74FCTA 74FCTA
Ta, Voo = Com
Symbol Parameter Ta = +25C R so0n Units Fig.
VQc = 5.0V _ No.
Cp = 50 pF
Typ Min (Note 2) Max

tpLH Propagation Delay
tPHL AtoB,BtoA 33 15 4.8 ns 28
tpzH Output Enable Time
tpzL OEtoAorB 4.8 1.5 6.2 ns 2.8
tpHz Output Disable Time !
toHL OEtoAorB 45 15 5.0 ns 2.1
tpzH Output Enable Time i
tpz1 T/Rto A or B (Note 1) 4.8 1.5 6.2 ns 211
tpHz Output Enable Time ]
tPLz T/Rto AorB (Note 1) 4.5 15 5.0 ns 211

Note 1: This parameter is guaranteed but not tested.
Note 2: Minimum limits guaranteed but not tested on propagation delays.

Capacitance 1, = +25°c,f = 1.0 MHz

Symbol Parameter (Note) Typ Max Units Conditions

CiN Input Capacitance 6 10 pF Vi = 0V

Cout Output Capacitance 8 12 pF Voyr = OV
Note: This p is d at ch ion but not tested.
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