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54BCT/74BCT2240
Octal Buffer/Line Driver

General Description

The 'BCT2240 is an Inverting octal buffer and line driver
designed to drive the capacitive inputs of MOS memory driv-
ers, address drivers, ¢lock drivers, or bus-oriented transmit-
ters/receivers.

The 26Q series resistors In the outputs reduce ringing and
eliminate the need for external resistors.

with 25Q Series Resistors in the Outputs
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Features

W 25Q series resistors in outputs eliminate the need for
external resistors

u TRI-STATE® outputs drive bus lines or buffer memory
address ragisters

B Low lgcz through BICMOS techniques

B Guaranteed output skew

® Guaranteed multiple output switching spegifications

m Guaranteed 4000V minimum ESD protection

m Guaranteed 500 mA minimum latchup protection

m Hot insertion capability

m High Impedance in power down (Izz, Vip and lop)
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Truth Table
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H = HIGH Voitage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance
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Schematic of Each Output
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Absolute Maximum Ratings (ote 1)

It Military/Aerospace specified devices are required,
please contact the Natlonal Semiconductor Sales
Oftice/Dlistributors for avallability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Gto +125°C
Junction Temperature under Bias

T-52-07
ESD Last Passing Voltage (Min) 4000V
DC Latchup Source or Sink Current +500 mA

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life imparied. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current limit Is sufficient to protect inputs.

Ceramlc —55°Cto + 175°C .
Plastic ~55°Cto +150°C Recommended Operating
Vce Pin Potential to Conditions
Ground Pin —0.5Vio +7.0V Free Air Ambient Temperature
Input Voitage (Note 2) —0.5Vto +7.0V Military —55°Cto +125°C
Input Current (Note 2) —30mAto +5.0 mA Commercial 0°Cto +70°C
Voitage Applied to Any Output Supply Voltage
in the Disable or Power-Off State —0.5Vto +55V Military +4.5Vto +55V
in the High State —~0.5Vto Veg Commerciat +4.5Vto +5.6V
Current Applied to Output
In LOW State (Max) Twice the Rated It (mA)
DC Electrical Characteristics
Symbol Parameter 548GT/7480T Units | Vee Conditions
Min Typ Max
ViH Input HIGH Voitage 20 v Recognized as a
. HIGH Signal
ViL Input LOW Voltage 08 v Recognized as a
: LOW Signal
Vco Input Ctamp Diode Voltage -1.2 v Min Iin= ~18mA
VoH Qutput HIGH Voltage 54BCT/74BCT 24 lo = —3mA
54BCT 20 v Min | lon= —12mA
748BCT 20 loy = —15mA
VoL Output LOW Voltage 54BCT/74BCT 0.5 . loL=3mA
54BCT 0.8 v Min | loL=12maA
74BCT 0.8 loL = 15 mA
I Input HIGH Current 5 nA Max | Viy =27V
favi Input HIGH Current Vin=T7.0V
Breakdown Test 7 KA ) Max
I input LOW Current -250 HA Max | Vin= 05V
los Output Short-Circuit Current —100 -225 mA Max | Voyr =0V
lozu Output Leakage Current 20 rA Max | Voutr =27V
lozL Output Leakage Current —-20 pA Max | Vouyr = 0.5V
lcex Output HIGH Leakage Current 50 pA Max | Vour = Vco
Vio Input Leakage Test ip =19 pA
475 Vv 0.0 All Other Pins
Grounded
lop Qutput Circuit Viop = 150 mV
Leakage Current 3.75 pA 0.0 All Other Pins
Grounded
2z Bus Drainage Test 100 rA 0.0 Vour = 5.26V
lccH Power Supply Current 8.3 i8 mA Max | Vo= HIGH
lcoL Power Supply Current 423 69 mA Max | Vo= LOW
lcoz Power Supply Current 6.6 8 mA Max Vo =HIGHZ




AC Electrical Characteristics T-52-07
: 74BCT 54BCT 74BCT
Ta = +25°C Ta=Mi Ta = Com
Symbol Parameter Vee = +5.0v Vee = Mil Vg = Com Units
CL = 50 pF Cp = 50 pF CL=150

Min Typ Max Min Max Min Max
tLH Propagation Delay 0.5 2.6 48 05 . 87 ns
tPHL Data to Output 0.5 2.4 4.0 0.5 44
tezH Output Enable Time 26 5.0 8.2 26 9.3 ns
tpzt 43 7.0 10.9 4.3 124
toHz Cutput Disable Time 2.0 4.4 741 2.0 8.7 ns
triz 22 6.6 85 2.2 10.6
tosHL Pin to Pin Skew -
{Note 1) HL Data to Output 0.3 0.4 ns
tostH Pin to Pin Skew
(Note 1) LH Data to Output 04 0.5 ns
tost Pin to Pin Skew
(Note 1) LH/HL 0.7 1.5 ns

Data to Output
tpy Device to Device
(Note 2) Skew LH/HL 1.0 20 ns
Data to Output

{tost)

Note 2: Progagation delay variation for a given set of conditions (i.e., temperature and Vcg) from device to device.

Note 1: Skew Is defined as the absolute valua of the differsnce betwaen the actual propagation delays for any two separate outputs of the same device. The
spacilication applies to any outputs switching HIGH to LOW (tognp), LOW to HIGH (losH), of any combination switching LOW to HIGH and/or HIGH to LOW
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|
Extended AC Electrical Characteristics T-52-07
74BCT 54BCT 74BCT 54BCT
Ta = Com Ta =Ml
Vec = Com Vee = Mil Ta = Com Ta= Ml
CL = 50pF Cy = 50pF Vec = Comm Vee = Mil
Symbol Parameter 8 Outputs 8 Outputs Ci = 250 pF cL=2s0pF | Units
Switching Switching (Note 4) (Note 4)
(Note 3) (Note 3)
Min Max Min Max Min Max Min Max
thLH Propagation Delay 3.5 7.0 3.0 75
teHL Data to Output 25 5.0 35 78 ns
tosHL Pin to Pin Skew 07
(Note 1) | HL Data to Output ' ns
tosLH Pin to Pin Skew 10
(Note 1) | LH Data to Output 7 ns
tost Pin to Pin Skew ns
(Note 1) | LH/HL Data to Qutput
tev Device to Device Skew

(Note 2) | LH/HL Data to Qutput ns
7 Note 1: Skew Is defined as the absolute value of the differance between the actual propagation delays for any two separate outputs of the same device. The

spacification appfies to any outputs switching HIGH to LOW (tosHL). LOW to HIGH (tosi), or any combination switching LOW to HIGH and/or HIGH to LOW
(tost).

Note 2: Propagation delay variation for a given set of conditions (i.e., temperatute and V) from device to device.

Noate 3: This specification Is guaranteed but not tested. The limits apply to propagation delays for alt paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.).

HNote 4: This specification Is guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC load. This specification pertains to single output switching only,

Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 8.8 pF Vec = 5.0V
Cout Qutput Pin Capacitance 13.6 pF Veo = 5.0V

\
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Ordering Information

The device number is used to form part of a simplified purchasing code where a package type and temperature range are
defined as follows:

74BCT 2240 P C OR T-52-07

Temperature Range Family _E— Special Variations

748CT = Commercial X = Devices shipped in 13" reels

54BCT = Military QR = Commercial grade device with

burn-in

Device Type QB = Military grade device with
Package Code i environmental and burn-in

P = Plastic DIP processing shipped in tubes.

D = Ceramic DIP - Temperature Range

F = Flatpak o . C = Commercial (0°C to +70°C)

L = Leadless Ceramic Chip Carrier (LCC) M = Military (—55°C to +125°C)

S = Small Qutline (SOIC) i

Pt
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Physical Dimensions inches (milimeters)
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Physical Dimensions inches (millimeters) (Continued) NATIONAL SEMICOND (LOGIC)
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Physical Dimensions inches (millimeters) (Continued) Lit# 114631 l
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L{FE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUGTOR CORPORATION. As used herein;

1. Life support devices or systems are devices or 2. A eritical component is any comporient of a life

54BCT/74BCT2240 Octal Buffer/Line Driver with 25() Series Resistors in the Outputs

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided In the labeling, can
be reasonably expected to result in a significant injury
to the user.

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its. safety or
effectiveness.
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