54ABT244

General Description

The 'ABT244 is an octal buffer and line driver with
TRI-STATE outputs designed to be employed as a memory
and address driver, clock driver, or bus-oriented transmitter/
receiver.

Features

® Non-inverting buffers

® Qutput sink capability of 48 mA, source capability of
24 mA

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

NNational Semiconductor

July 1998

Octal Buffer/Line Driver with TRI-STATE® Outputs

m Guaranteed simultaneous switching, noise level and
dynamic threshold performance

® Guaranteed latchup protection

High impedance glitch free bus loading during entire

power up and power down cycle

® Nondestructive hot insertion capability

® Disable time less than enable time to avoid bus

contention

Standard Microcircuit Drawing (SMD) 5962-9214701

Ordering Code

Military Package Package Description
Number
54ABT244J-QML J20A 20-Lead Ceramic Dual-In-Line
54ABT244W-QML W20A 20-Lead Cerpack
54ABT244E-QML E20A 20-Lead Ceramic Leadless Chip Carrier, Type C

Connection Diagrams

Pin Assignment for
DIP and Flatpak
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Pin Description
Names
OE,, OE, | Output Enable Input
(Active Low)
lo—l Inputs
Op—07 Outputs

TRI-STATES® is a registered trademark of National Semiconductor Corporation.

Pin Assignment for LCC

0y 15 05 1y O
DS100203-2
Truth Table
OE, | 1,3 |05 | OE, | 1,7 |04+
H X z H X z
L H H L H H
L L L L L L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance
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Absolute Maximum Ratings (Note 1) Current Applied to Output
If Military/Aerospace specified devices are required, in LOW State (Max) twice the rated I, (MA)
please contact the National Semiconductor Sales Office/ DC Latchup Source Current -500 mA
Distributors for availability and specifications. Over Voltage Latchup (1/O) 1ov
Storage Temperature -65°C to +150°C .
Ambient Temperature under Bias -55°C to +125°C Recommended operatlng
Junction Temperature under Bias Conditions
Ceramic -55°C 1o +175°C Free Air Ambient Temperature
V¢ Pin Potential to Ground Pin —-0.5V to +7.0V Military _55°C 1o +125°C
Input Voltage (Note 2) -0.5V to +7.0V Supply Voltage
Input Current (Note 2) -30 mA to +5.0 mA Military +4.5V o +5.5V
Voltage Applied to Any Output Minimum Input Edge Rate (AV/AY)
in the Disabled or Data Input 50 mV/ns
Power-Off State -0.5V to 5.5V Enable Input 20 mV/ns
in the HIGH State -0.5V to Voo
DC Electrical Characteristics
Symbol Parameter ABT244 Units Vee Conditions
Min Typ Max
Vin Input HIGH Voltage 2.0 A Recognized HIGH Signal
Vi Input LOW Voltage 0.8 \' Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \' Min In = -18 mA
Von Output HIGH Voltage 54ABT | 2.5 \' Min lon = -3 mA
54ABT | 2.0 \ Min lon = —24 mA
VoL Qutput LOW Voltage 54ABT 0.55 A Min loo = 48 mA
[ Input HIGH Current 5 HA Max Vy = 2.7V (Note 4)
5 Vin = Vee
lsv Input HIGH Current Breakdown Test 7 HA Max Viy = 7.0V
I Input LOW Current -5 HA Max Viy = 0.5V (Note 4)
-5 Vin = 0.0V
Vio Input Leakage Test 4.75 A 0.0 lp = 1.9 pA
All Other Pins Grounded
lozn Output Leakage Current 50 HA 0 -55V | Vour =27V, ﬁn = 2.0V
lozL Output Leakage Current -50 HA 0-55V | Vour = 0.5V; OF, = 2.0V
los QOutput Short-Circuit Current 100 -275 | mA Max Vout = 0.0V
loex Output High Leakage Current 50 HA Max Vour = Vee
Iz Bus Drainage Test 100 HA 0.0 Vourt = 5.5V; All Others GND
lecn Power Supply Current 50 pA Max All Outputs HIGH
locL Power Supply Current 30 mA Max All Outputs LOW
locz Power Supply Current 50 HA Max ﬁn = Vee;
All Others at Vo or Ground
leeT Additional Igc/Input  Outputs Enabled 25 mA Max V), = Vge - 2.1V
Outputs TRI-STATE 25 mA Enable Input V| = Vgg - 2.1V
Outputs TRI-STATE 50 HA Data Input V|, = Ve - 2.1V
All Others at Vg or Ground
lcep Dynamic lgc No Load mA/ Max QOutputs Open
(Note 4) 01 | MHz OE,, = GND, (Note 3)
One Bit Toggling, 50% Duty Cycle
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
is not implied.
Note 2: ‘I’Either voltage limit or current limit is sufficient to protect inputs.
Note 3: For 8 bits toggling, lccp < 0.8 mA/MHz.
Note 4: Guaranteed, but not tested.
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AC Electrical Characteristics
Symbol Parameter 54ABT Units Fig.
Ta =-55°C to +125°C No.
Ve = 4.5V-5.5V
C_ =50 pF
Min Max
teLH Propagation Delay 1.0 53 ns Figure 5
tpHL Data to Outputs 1.0 5.0
tpzH Output Enable 0.8 6.5 ns Figure 4
tpzL Time 1.2 7.9
tphz Output Disable 1.2 7.6 ns Figure 4
tpLz Time 1.0 7.9
Capacitance
Symbol Parameter Typ Units Conditions
Tp=25C
Cin Input Capacitance 5.0 pF Vee = 0V
Court (Note 5) Output Capacitance 9.0 pF Vee = 5.0V
Note 5: Coyr is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.
tpLn Vs Temperature (T,) tpyL Vs Temperature (T,)
C_ = 50 pF, 1 Output Switching C,_ = 50 pF, 1 Output Switching
6.00 6.00
5.00 5.00
4.00 MAX 4.00 MAX
3.00 3.00 TYP @ 4.5V —
TYP @ 4.5V ]
TYP @ 5.5V
2.00 2.00
TYP @ 5.5V
1.00 1.00
MIN MIN
0.00 0.00
-55°C -40°C 25°C 85°C 125°C -55°C -40°C 25°C 85°C 125°C
DS100203-11 DS100203-12
Dashed lines represent design characteristics; for specified guarantees refer to AC Characteristics Table.
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Capacitance (continued)

tp y Vs Load Capacitance
1 Output Switching, T, = 25°C

8.00
6.00
e
-
MAX L~
-

-

4.00 - e

=" TP @ 4.5V ///
% TYP @ 5.5V
2.00
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DS100203-13
tp y Vs Load Capacitance
8 Outputs Switching, T, = 25°C
10.00
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P
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DS100203-16
tpz. vs Temperature (T,)
C,_ = 50 pF, 1 Output Switching
8.00
7.00
MAX
6.00
5.00
TYP@45v|
4.00 Emmm—
3.00 TYP @ 5.5V
2.00
1.00 MIN
0.00
-550C -400C 25°¢C 85°C 125°C
DS100203-17

8.00

tpuL Vs Load Capacitance
1 Output Switching, Tp = 25°C
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DS100203-14
tpyL Vs Load Capacitance
8 Outputs Switching, T, = 25°C
10.00
9.00
4
8.00 e
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DS100203-16
tpLz Vs Temperature (T,)
C,_ = 50 pF, 1 Output Switching
8.00
7.00
6.00 MAX
5.00
TYP @ 4.5V
4.00
I
| et
3.00 TYP @ 5.5V
2.00
1.00
MIN
0.00
-55°C -40°C 25°C 85°C 125°C
DS100203-18

Dashed lines represent design characteristics; for specified guarantees refer to AC Characteristics Table.
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Capacitance (continued)
tpzn Vs Temperature (T,) tpuz Vs Temperature (T,)
C,_ = 50 pF, 1 Output Switching C,_ = 50 pF, 1 Output Switching
8.00 8.00
7.00 7.00
MAX
6.00 6.00 MAX
5.00 5.00
TYP @ 4.5V TYP @ 4.5V
4.00 4.00
— | r——
___—____—l | ——
3.00 3.00 TYP @ 5.5V
TYP @ 5.5V
2.00 2.00
1.00 MIN 1.00
MIN
0.00 0.00
-55°C -40°C 25°C 85°C 125°C -55°C -40°C 25°C 85°C 125°C
DS100203-19 DS100203-20
tpzn Vs Temperature (T,) tpuz Vs Temperature (T,)
C,_ = 50 pF, 8 Outputs Switching C, = 50 pF, 8 Outputs Switching
8.00 8.00
7.00 MAX 7.00
6.00 6.00 MAX
5.00 TYP @ 4.5V ———— 5.00
4.00 4.00 TYP @ 4.5V
TYP @ 5.5V
3.00 3.00 TYP @ 5.5V
2.00 2.00
U MIN
1.00 MIN 1.00
0.00 0.00
-40°C 25°C 85°C -40°C 25°C 85°C
DS100203-21 DS100203-22
tpz. Vs Temperature (T,) tpLz vs Temperature (T,)
C,_ = 50 pF, 8 Outputs Switching C,_ = 50 pF, 8 Outputs Switching
8.00 8.00
7.00 MAX 7.00
6.00 6.00 MAX
TYP@®45%v | fETTESSESSSSSEETSESESEST 7
5.00 5.00
4.00 TP @ 5.5v 4.00 TYP @ 4.5V —
3.00 3.00 TYP @ 5.5V
2.00 2.00
MIN MIN
1.00 1.00
0.00 0.00
-40°C 25°C 85°C -40°C 25°C 85°C
DS100203-23 DS100203-24
Dashed lines represent design characteristics; for specified guarantees refer to AC Characteristics Table.
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6.00 F

Capacitance (continued)

tpz. vs Load Capacitance
8 Outputs Switching
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tpLp and tpy, vs Number
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DS100203-27

tpzn Vs Load Capacitance
8 Outputs Switching
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Dashed lines represent design characteristics; for specified guarantees refer to AC Characteristics Table.
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AC Loading

+7V OPEN

Ly

toz stz ALL OTHER

5000

5000

DS1002033

*Includes jig and probe capacitance

FIGURE 1. Standard AC Test Load
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FIGURE 2. Test Input Signal Levels
Amplitude | Rep. Rate tw t, t
3.0V 1 MHz 500 ns 25ns 25ns

FIGURE 3. Test Input Signal Requirements

AC Waveforms
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FIGURE 4. TRI-STATE Output HIGH
and LOW Enable and Disable Times
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DS100203-7

FIGURE 5. Propagation Delay Waveforms for
Inverting and Non-Inverting Functions
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PhySical Dimensions inches (millimeters) unless otherwise noted

0.200+0.005
5,080 £0.127)
_45° % 0.015+0.010
s 1‘ —! {0.381=0.25)
0.350+0.008 _, 0.015 AN
[8.890%0.203) | | 00530075 10.381) A NN L0701t
{1600 1.805 MIN TYP ¢ N 80779
'.Ill 0.022-0.028

I | 0559 —0.711)
0.077-0.093 YP

(1.959-2.362)

| -

{2.540£0.254)

20-Lead Ceramic Dual-In-Line (D)
NS Package Number J20A

P 0.045-0.05 & |
S—~~~——— Z (1.143—1.397) /1
DETAIL A e _0.067-0.083 0.045—0.055
/’ (1.702 -2.108) - t11.1:&3-1.397;
Top View Side View e e
Z 450 % 0.0400.010
(1.016+£0.254)
3PLCS
Bottom View
0.003 208
0761 A TP
MIN TYP —
0.022
7“]_559)_4- A 0.006
MAX TYP +7 {0.152)
MIN TYP
Detail A
Looa ev o
20-Terminal Ceramic Chip Carrier (L)
NS Package Number E20A
0.985
0.025 - {75.019) >
{0.635) MAX
zim
0.220-0.310 y
(5.588—7.874)
plujajEnian [ el (o] o
0.005—0.020
(0.127—0.508)
RAD TYP 0.0370.005
(0.940£0.127)
0.005 0.055 +0.005
0.180 0.290-0320 I 0z (1.397 £0.127) 0.020—0.060
(193‘7)(2) (7.366—8.128) GLASS SEALANT MIN {0.508—1.524)
A \ 4
0.200
{5.080)
Y ” _
MAX y
Jgsuiso 86 04 0.150 0125 ‘0 200
00080012 (3.810) m
{0.203—0.305) MmN -
0.310-0.410 0.060 0.018+0.003
|<~(7.a7471u.41) (1.524) (0.45710.075)*} *
MAX
BOTH ENDS 0.100+0.018

J20A REV M)
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PhySica| Dimensions inches (millimeters) unless otherwise noted (Continued)

(2]
41
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(=%
=
=3 0.090__, [e——— 0.540 MAX ———
O 0.060
0.040
o e 0.050 £0.005 4—>| —=] | = 0.005 MIN TYP
w [ 2030 W ool I "
| ol TYP T
- 0.370
n 0.250
- H
- ]
= M 0.285 MAX |y 0.270
; H GLASS 0.260
fu l 0.012
(N L] r_] 0.008
= ar
DETAIL A
I 0.370
DETAIL A i 0.250
PIN #1 .
IDENT .
0.006 _ || f 10
0.004 0.019 yyp 0.045 MAX —| f=—
TYP 0.015 TYP W204 (REV E)

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

54ABT244 Octal Buffer/Line Dr

LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS 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. Life support devices or systems are devices or sys- 2. A critical component in any component of a life support
tems which, (a) are intended for surgical implant into device or system whose failure to perform can be rea-
the body, or (b) support or sustain life, and whose fail- sonably expected to cause the failure of the life support
ure to perform when properly used in accordance device or system, or to affect its safety or effectiveness.

with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.
National Semiconductor National Semiconductor
& Corporation Europe Asla Pacific Customer Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5620-6175
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5620-6179
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com
Frangais Tel: +49 (0) 1 80-532 93 58
www.national.com ltaliano  Tel: +49 (0) 1 80-534 16 80

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.
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