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54ABT/74ABT240

General Description
The 'ABT240 1s an inverting octal buffer and line driver de-
signed to be empioyed as a memory address driver, clock
driver and bus oriented transmitter or receiver which pro-
wvides improved PG board density.

&National Semiconductor

September 1995

Octal Buffer/Line Driver with TRI-STATE® Outputs

Features

m Ouiput sink capability of 64 mA, source capability of
32 mA

m Guaranteed latchup protection

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

m Nondestructive hot insertion capability

m Standard Military Drawing (SMD)—5962-9318801

Commercial Military Packoge Package Description
7AABT240CSC (Note 1) M20B 20-Lead (0.300” Wide) Molded Small Outline, JEDEC
74ABT240CSJ (Note 1) M20D 20-Lead (0.300" Wide) Molded Smail Outline, E1AJ

54ABT2404/883 J20A 20-Lead Ceramic Dual-In-Line
74ABT240CMSA (Note 1) MSA20 20-Lead Molded Shnnk Small Quthne, EIAJ Type Il
54ABT240W/883 W20A 20-Lead Cerpak
54ABT240E/883 E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
74ABT240CMTC (Notes 1, 2) MTC20 20-Lead Molded Thin Shrink Small Cutline, JEDEC

Note 2: Contact factory for package availability

Connection Diagrams

Pin Assignment

Note 1: Devices also available in 13" reel. Use suffix = SCX, SJX, MSAX, and MTCX.

Pin Assignment

for Flatpak, SSOP and SOIC for LCC
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OE, In (Pins 12, 14, 16, 18) OE, In (Pins 3, 5,7, 9)
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H = HIGH Voltage Level L = LOW Voitage Level X = Immaterial

TRI-STATE® is a reg| of National C

Z = High Impedance
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Absolute Maximum Ratings (vote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Ottice/Distributors for availability and specifications.
Storage Temperature —65°Gto +1560°C
Ambient Temperature under Bias —55°Cto +125°G
Junction Temperature under Bias

DG Latchup Source Current

(Across Gomm Operating Range) —150 mA

Over Voltage Latchup (1/0) 10v
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired Functional operation under
these conditions s not implied.

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

Ceramic —565°G to +175°C .
Plastc —55°C o +150°C Recommended Operating
Ve Pin Potential to H 1
Ground Pin —0.5Vto +7.0V conq Ithns
input Voltage (Note 2) —0.5V o +7.0V Frm‘g'ry“mb'e"' Temperature EECto 4 125°C
Input Current (Note 2) —30mAto +5.0mA Commercial —40°C 10 +85°C
Voltage Applied to Any Output Supply Voltage
in the Disabled or Miltary +4.5Vio +55Vv
Power-Off State —0.5Vio 5.5V Commercial +4.5Vto +55V
inthe HIGH State —0.5VtoVec Mirimum Input Edge Rate (AV/AY)
Current Apphied to Output Data Input 50 mV/ns
n LOW State (Max) twice the rated I (MA) Enable Input 20 mv/ns
DC Electrical Characteristics
ABT240 . -
Symbol Parameter Units! Ve Conditions
Min Typ Max
ViH Input HIGH Voltage 20 v Recognized HIGH Signail
ViL Input LOW Voltage 0.8 v Recognized LOW Signal
Vep input Clamp Diode Voltage —-1.2 \ Min IIN= —18mA
VOH Output HIGH Voltage 54ABT/74ABT| 25 v Mn  |lon= -3mA
54ABT| 2.0 v Min loH = —24mA
T74ABT| 2.0 Vv Min loH = —32mA
VoL Output LOW Voltage S54ABT 0.55 v Min lo. = 48 mA
74ABT 0.55 loL = 64 mA
iy Input HIGH Current 5 ViN = 2.7V (Note 2)
A Max
s | * ViN = Veo
Igvi Input HIGH Current Breakdown Test 7 wA Max |V|y = 7.0V
Iy Input LOW Current -5 ViN = 0.5V (Note 2)
-5 | BA | Max |y oov
Vip Input Leakage Test lip= 1.9 pA
475 v 00 All Other Pins Grounded
lozn Output Leakage Current 50 pA |0 — 5.5V|Vpyr = 2.7V; OF, = 2.0V
lozL Output Leakage Current —50 | pA |0 — 55V]|vour = 0.5V; OE, = 2.0V
los Output Short-Circuit Current —100 —275|1 mA Max | Voyt = 0.0V
IcEx Output High Leakage Current 50 pA Max |Vout = Voo
Izz Bus Drainage Test 100 pA 0.0 Vout = 5.5V; All Others GND
IcCH Pawer Supply Current 50 pA Max | All Qutputs HIGH
oo Power Supply Current 30 mA Max | Alt Outputs LOW
lcoz Power Supply Current OF,, = Vg
5o BA Max All Others at Vcg or Ground
lceT Additional icc/Input  Outputs Enabled 1.5 | mA Vi = Vg — 21V
Outputs TRI-STATE 1.5 mA Max Enable Input V| = Vg — 2.1V
Qutputs TRI-STATE 50 HA Data input V| = Voo — 2.1V
All Others at Ve or Ground
leco Dynamic Icc No Load mA/ Outputs Open
(Note 2) 01 | vz | max OE,, = GND, (Note 1)
One Bit Togghng, 50% Duty Cycle
Note 1: For 8 bits toggling, lccp < 08 mA/MHz.
Note 2: Guaranteed, but not tested
2
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AC Electrical Characteristics (soiG and SSOP package)

74ABT S4ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C
Symbol Parameter Vee = +5V Vee = 4.5V-5.5V Vee = 4.5V-5.5V Units
Cp = 50pF CL = 50 pF C, = 50pF
Min Typ Max Min Max Min Max
tpLH Propagaton Delay | 1.0 48 0.8 55 1.0 48 ns
tPHL Data to Qutputs 16 48 1.0 55 16 48
tpzH Output Enable 1.1 6.2 0.8 7.5 1.1 6.2 ns
tpz1 Time 1.1 6.2 0.8 7.7 1.1 6.2
tpHz Output Disable 1.8 6.4 1.0 75 1.8 6.4 ns
tprz Time 1.6 5.8 1.0 7.2 1.6 5.8
Capacitance
X Conditions
Symbol Parameter Typ Units Ta = 25°C
Cin Input Capacitance 5.0 pF Voo = OV
Couyt (Note 1) Qutput Capacitance 9.0 pF Voo = 5.0V

Note 1: Cour is measured at fraquency f = 1 MHz, per MIL-STD-883B, Method 3012.
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AC Loading

+7V QPEN

| ty 1
AMP (V)
90% 90%
Ly e N, "
Yoz bz ALL OTHER 10% 10%
ov
y e+
50090
A2 Y
“— AMP (V)
90% 90%
POSITIVE
y, v,
5000 PULSE " "
10% 10%
| ty ay

TL/F/11664-3 Yy = 1.5V
*Includes jig and probe capacitance . TL/F/11664-4
FIGURE 1. Standard AC Test Load FIGURE 2a. Test input Signal Levels
Amplitude | Rep. Rate tw i 1
3.0V 1 MHz 500ns | 25ns | 25ns

FIGURE 2b. Test Input Signal Requirements

AC Waveforms
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4 FIGURE 4. TRI-STATE Output HIGH
LH

and LOW Enable and Disable Times
TL/F/11664-5

FIGURE 3. Propagation Deiay,
Pulse Width Waveforms
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FIGURE 5. Propagation Delay Waveforms for PRE X ¥m = 1.5¥

Inverting and Non-Inverting Functions TUF1eeea

FIGURE 6. Setup Time, Hold Time
and Recovery Time Waveforms
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Ordering Information
The device number is used to form part of a simplified purchasing code where the package type and temperature range are
defined as follows:

T4ABT 240C S C X

Temperature Range Family L Special Yariations
74ABT = Commercial X = Devices shipped in 13" reels
S4ABT = Military QB = Military grade device with
environmental and burn-in
processing shipped in tubes

Device Type

Package Code
9 Temperature Range

D = Ceramic DIP
S = Small Outline (SOIC JEDEC) C = Commercial (-40°C to +85°C)
SJ = Small Outline (SOIC EIA)) M = Military (-55°C to +125°C)
L = Leadless Ceramic Chip Carrier (LCC)
F = Flatpak
MSA = Shrink Small Outline (EIAJ SSOP, Type II)
MTC = Molded Thin Shrink Small Outtine (TSSOP)

TL/F/11684-9
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PhySical Dimensions incnhes (milimeters)
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20-Lead Ceramic Dual-In-Line Package (D)

NS Package Number J20A
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Physical Dimensions inches (miimeters) (Continued)
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20-Lead Small Outline Integrated Circuit JEDEC (S)
NS Package Number M20B
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Physical Dimensions miimeters (Continued)
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20-Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTC20
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Physical Dimensions inches (millimeters) (Continued)

20-Lead Ceramic Flatpak (F)
NS Package Number W20A

54ABT/74ABT240 Octal Buffer/Line Driver with TRI-STATE Outputs

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

0.090 s 0.540 MAX ——=]
o060 | [T
o i oos0 0.050 £0.005 - =} |~ 0.005 MIN TYP
0.030 T
TYP T
0.370
0.250 .

H 0.285 MAX ) 0.270

i SLASS 0.260
l i 0.012
1] ] | 0.008

1
1 DETAIL A
I 0.370
DETAIL A i 0.250
PIN #1 : l
IDENT 1
o.006 |, 'i | 10
0.004 0.019 ¢yp 0.045 MAX —={ |

TYp 0.0415 TYP w2oA (REY )

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

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

systemns which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b} support or sustan life, and whose be reasonably expected to cause the falure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labelng, can effectiveness.
be reasonably expected to result in a significant injury
to the user,
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Carporation Europe Hong Kong Lid. Japan Ltd.
1111 West Bardin Road Fax (+49) 0-180-530 85 86 13th Fioor, Straghl Biock, Tel 61-043-299-2309
Artington, TX 76017 Emait cnjwge @tevm2.nsc com Ccean Centre, 5 Canton Rd Fax: 81-043-299-2408
Tel 1(800) 272-9959 Deutsch Tel. {+48) 0-180-530 85 85 Tsimshatsu, Kowloon
Fax. 1(800) 737-7018 English Tel (+49)0-180-532 78 32 Hong ong
Francais Tel (-+40)0-180-532 03 58 Te! (852) 2737-1600
Hallano  Tel (+49)0-180-534 18 80 Fax {852) 2736-9960
National does not assume any resporsiility for use of any crowtry descnbed, no croud patent kcenses lied and N: ] the nght at ary thout notice to ch aid drcuitry and
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