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National Semiconductor

54ABT245

Octal Bidirectional Transceiver with TRI-STATE® Qutputs

General Description

The 'ABT245 contains eight non-inverting bidirectional buff-
ers with TRI-STATE ouliputs and is intended for bus-oriented
applications. Current sinking capability is 48 mA on both the
A and B poris. The Transmit/Receive (T/R) input determines
the direclion of daia flow through ihe bidirectional trans-
ceiver. Transmit {active HIGH) enables data from A porisio B
ports; Receive (active LOW) enables data from B ports to A
ports. The Output Enable input, when HIGH, disables both A
and B ports by placing them in a High Z condifion.

Features
m Bidirectional non-inverting buffers

® A and B ouliput sink capability of 48 mA, source
capability of 24 mA

® Guaranteed ouiput skew

® Guaranteed multiple output switching specifications

m Output switching specified for both 50 pF and 250 pF
loads

® Guaranteed simultaneous switching, noise level and
dynamic threshold performance

® Guaranteed latchup protection

m High impedance glitch-free bus loading during entire
power up and power down cycle

® Non-destructive hot insertion capability

Disable time is less than enable time 1o avoid bus

contenfion

Standard Microcircuit Drawing (SMD) 5962-9214801

Ordering Code:

Mlilitary Package Package Description
Number
54ABT245J-QML J20A 20-Lead Ceramic Dual-In-Line
54 ABT245W-QML W20A 20-Lead Cempak
54ABT245E-OML E20A 2?0-Lead Ceramic Leadless Chip Carrier, Type G
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Connection Diagrams
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Logic Diagram
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Pin Descriptions
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Pin Names Description

OE Output Enable Input (Active LOW)
TR Transmit/Receive Input

A-A; Side A Inputs or TRI-STATE Cutputs
By B; Side B Inputs or TRI-STATE Cutputs

Truth Table

Inputs Qutput
OE TR
L L Bus B Dala to Bus A
L Bus A Data to Bus B
H X High Z State
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Ag A Ay As Ay As Ag Az
% B, 8 B, By By 8 B,
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Absolute Maximum Ratings (Note 1)

If Mlllitary/Aerospace speclfled devices are requlired,
please contact the Natlonal Semlconductor Sales Offlce/
Distrlbutors for avallabllity and specliflcations.

-65°C 10 +150°C
-55°C 10 +125°C

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias

Ceramic -55°C 10 +175°C
V¢ Pin Potential to

Ground Pin -0.5V 10 +7.0V
Input Voltage {Note 2) -0.5V 10 +7.0V

Input Current (Note 2) -30 mAto +5.0 mA
Voltage Applied to Any Output
in the Disabled or
Power-off State
in the HIGH Siate

Current Applied to Ouiput

-0.5V to 5.5V
~0.5V 1o Ve

DC Electrical Characteristics

in LOW State (Max) twice the rated I (mA)
DC Latchup Source Current —500 mA
Over Voltage Lalchup (I/O) 10V

Recommended Operating
Conditions

Free Air Ambient Temperature

Military -55°C fo +125°C
Supply Voltage

Military +4.5V 1o +5.5V
Minimum Input Edge Rate {AV/Af)

Data Input 50 mV/s

Enable Input 20 mV/ns

Note 1: Absoluts maximum ratings are values beyond which the device may
be damaged or have its uselul life impaired. Functional cperation under these
conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient o protect inputs

Symbol Parameter ABT245 Conditlons
Unlts Vee
Minh Typ Max
Vig Input HIGH Voltage 2.0 A Recognized HIGH Signal
Vi Input LOW Voltage 0.8 v Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 v Min In = —18 mA (OE, T/R)
Vou Quiput HIGH | 54ABT 2.5 \ Min lon = -3 mA (A, B.)
Voltage 54ABT 2.0 v Min loy = —24 mA (A, B)
Voo Quiput LOW 54ABT 0.55 . lor =48 mA (A, B.)
V' Min
Voltage
[ Input HIGH Current Vi = 2.7V (OF, T/R) (Note 3)
HA Max M
Vin = Ve (OF, T/R)
lawi Input HIGH Current Breakdown Test HA Max Vi = 7.0V (OF, T/R)
lgwir Input HIGH Current Breakdown Test 100 WA Max Vi = 5.5V (A, B
(1/0)
I Input LOW Current -5 V= 0.5V (OF, T/R) (Note 3)
HA Max _
-5 Vi = 0.0V (OF, T/R)
Vo Input Leakage Test 4.75 y 0.0 lip = 1.9 4A (OE, T/R)
' All Cther Pins Grounded
I + | ozn | Oulput Leakage Current 50 HA 0-558Y | Vour = 2.7V (A, B,); OF = 2.0V
.+ loz. | Output Leakage Current -50 HA 0 -55Y | Vour = 0.5V (A, B,); OE = 2.0V
log Output Short-Circuit Current 100 -275 mA Max Vour = 0.0VA,, B)
loex Output High Leakage Current 50 HA Max Vour = Ve (A, B
L2 Bus Drainage Test 100 00 Vour = 5.5V I(A,, B.);
KA ' All Others GND
leen Power Supply Current 50 HA Max All Outputs HIGH
lea Power Supply Curmrent 30 mA Max All Outputs LOW
locz Power Supply Current 50 uA Max OF = Vge, T/R = GND or Vo,
All Other GND or Ve
leer Additional Outputs Enabled 25 mA V= Ve -21V
lac/Input Outputs TRI-STATE 25 mA Max OF, TRV, = Voo - 2.1V
Outputs TRI-STATE 50 HA Data Input V|, = Ve - 21V
All Others at Vocor GND.
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DC Electrical Characteristics (Continued)

Symbol Parameter ABT245 Condltions
Unlts Vee
Min Typ Max
lecn Dynamic I No Load 0.1 mA/ Ouiputs Open
MHz
(Note 3) Max OFE = GND, T/R = GND or V¢
One Bit Toggling, 50% Duty Cycle
{Note 4)
Note 3: Guaranieed but not tested
Note 4: For 8 bits toggling. logp < 0.8 mA/MHz
DC Electrical Characteristics
Condltlons
Symbol Parameter Min Max Unlts Vee C_ = 50 pF,
R, = 5000
VoLp Quiet Ouiput Maximum Dynamic Vo, 1.4 v 5.0 T = 25°C (Note 5)
VoLy Quiet Ouiput Minimum Dynamic Vg -045 v 5.0 T = 25°C(Note b)

AC Electrical Characteristics

Note 5: Max number of outputs defined as (n). n — 1 data inputs are driven OV 1o 3V. One output at LOW.

Symbol Parameter 54ABT Unlts
T, = -55'C to +125°C
Vee = 4.5V-5.5V
C, = 50pF
Min Max
e Propagation Delay 1.0 4.8 ns
1oL Dala 1o Oulpuls 1.0 4.8
1pzy Output Enable 1.0 6.7 ns
1pz1 Time 2.0 7.5
1puz Output Disable 1.7 7.4 ns
1oLz Time 1.7 6.5
Capacitance
Symhol Parameter Typ Unlts Condltlons
T,=25C
Cin Input Capacitance 5.0 pF Voo = OV (CE, T/R)
Cio (Note 6) /0 Capacitance 11.0 pF Voo = 5.0V (A, B

Note 8: Cjn is measured at frequency 1 = 1 MHz, per MIL-5TD-883B, Method 3012,
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Capacitance (Continued)

tp y ¥s Temperature (T,)
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tpyL vs Temperature (T,)
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Dashed lines represent design characteristics; for specified guarantees, refer 1o AC Characteristics Table.

tpLn ¥8 Load Capacltance
8 Outputs Switching, T, = -40°C to +85'C

10.00

.00

8.00

7.00

!
-
-

MAX

-

6.00

5.00

TYP @ 4.5V

4.00

I el

TYP @ 5.5V

3.00
2.00

1.00

MIN

0.00
50 pf

100 pF

150 pF

250 pF
D=100204-18

teyL ¥s Load Capacltance
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Capacitance (Continued)

tpz, vs Temperature (T,) tp z vs Temperature (T,)
C_ = 50 pF, 1 Qutput Swlitching C, = 50 pF, 1 Output Swltching
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Dashed lines represent design characteristics; for specified guaraniees, refer 1o AC Characteristics Table.

tpzy ¥s Temperature (T,) tpuz V& Temperature (T,)
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Capacitance (Continued)

tpzy ¥s Temperature (T,) teyz vs Temperature (T,)
C, = 50 pF, 8 Qutputs Switching C_ = 50 pF, 8 Outputs Switching
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Dashed lines represent design characteristics; for specified guarantees, refer 1o AC Characteristics Table.

tprw and tpy, vs Number Outputs Switching lcc vs Frequency, Average, T, = 25'C,
Vee = 5.0V, T, = 25°C, G, = 50 pF All Outputs Unloaded/UntermInated
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Dashed lines represent design characterislics; for specified guarantees, refer 1o AC Characteristics Table.
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AC Loading

+7V OPEN
L YLz ALL OTHER
5000
5000
- - D0S100204-8

*Includes jig and probe capacitance

FIGURE 1. Standard AC Test Load

AC Waveforms
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FIGURE 4. Propagation Delay Waveforms
for Inverting and Non-Inverting Functlons

AMP (¥
ELEA ! 90% )
NEGATIVE
PULSE Vi i
10% 10%
oy
—_— (1
— =t — |.._
AMP (V)
90% 90%
FOSITIVE
PULSE “u i Lo
10% "
t
f L 1
Yy = 1.5V
DS100204-7
FIGURE 2. Test Input Signal Levels
Amplitude | Rep. Rate [ t, t
3.0V 1 MHz 500 ns 2.5ns 2.5ns

FIGURE 3. Test Input Signal Requilrements

QuTPUT =
CONTROL Vm = 1.5V
tenz
.
DATA 4§ \
QuT
tprz
BATA
out .

FIGURE 5. TRI-STATE Output HIGH
and LOW Enable and Disable Times
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Ph ysmal Dimensions inches {millimeters) unless otherwise noted
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54ABT245 Octal Bidirectional Transceiver with TRI-STATE Outputs

Ph ysical Dimensions inches (millimeters) unless otherwise noted (Continued)
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NATIONAL'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Liie support devices or sysiems are devices or sys-

iems which, (a) are intended for surgical implant inio
the body, or (b} support or sustain life, and whose iail-
ure to perform when properly used in accordance
with insiructions for use provided in the labeling, can
be reasonably expected to resuli in a significant injury

2. A critical component in any component of a life support

device or sysiem whose failure to periorm can be rea-
sonably expecied to cause the tailure of the lite support
device or sysiem, or o affect iis safety or efiecliveness.

| Semiconducior

io the user.
National Semi d
Corp oration Europe
Americas

Tel: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com

www national.com

Fax: +49 (0) 1 80-530 €5 86
Email: europe.support@nsc.com

Deutsch Tel: +4% {0) 1 80-530 85 85
English  Tel: +4%{0) 1 80-532 78 32
Frangais Tel: +4% {0) 1 80-532 93 58
ltaliano  Tel: +49 {0) 1 80-534 16 80

National Semiconducior
Agia Pacific Customer
Responae Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea support@nsc.com

National Semiconducior
Japan Lid.

Tel: 81-3-56206175
Fax: 81-8-5620-6179

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




