54ABT/74ABT245

General Description

The ’ABT245 contains eight non-inverting bidirectional buff-
ers with TRI-STATE outputs and is intended for bus-orient-
ed applications. Current sinking capability is 64 mA on both
the A and B ports. The Transmit/Receive (T/R) input deter-
mines 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 ports. The Output Enable input, when HIGH, dis-
ables both A and B ports by placing them in a High Z condi-
tion.

Features

m Bidirectional non-inverting buffers

m A and B output sink capability of 64 mA, source capa-
bility of 32 mA

NNational Semiconductor

Octal Bidirectional Transceiver with TRI-STATE® Outputs

Guaranteed output skew
Guaranteed multiple output switching

Output switching specified for both 50 pF and 250 pF

loads

Guaranteed simultaneous switching, noise level and dy-

namic threshold performance
Guaranteed latchup protection

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
contention

Standard Military Drawing (SMD) 5962-9214801

March 1996

specifications

to avoid bus

Commercial Military :licn'::g: Package Description
74ABT245CSC (Note 1) M20B 20-Lead (0.300" Wide) Molded Small Outline, JEDEC
74ABT245CSJ (Note 1) M20D [ 20-Lead (0.300" Wide) Molded Small Outline, EIAJ
74ABT245CPC N20B 20-Lead (0.300" Wide) Molded Dual-In-Line

54ABT245J/883 | J20A 20-Lead Ceramic Dual-In-Line
74ABT245CMSA (Note 1) MSA20 [ 20-Lead Molded Shrink Small Outline, EIAJ Type Il
54ABT245W /883 [ W20A 20-Lead Cerpak
54ABT245E/883 | E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
74ABT245CMTC (Notes 1, 2) MTC20 [ 20-Lead Molded Thin Shrink Small Outline, JEDEC

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

Note 2: Contact factory for package availability.

Logic Symbol

Connection Diagrams

Pin Assignment for DIP,

Flatpak, SSOP and SOIC Pin Assignment for LCC
Lttt R / 2, A Ag Ay Ag Ay
Ao b By Ag A A Ag Ay g cC [s1[Z][e] (51 [+]
e 13 —5 EOE
A — — B A, 5] ElA
1~ b=y = o @ @A
By B By By By By 8 B 2 s o 0
TTTTT 111 NI s = =i
Ay - By Bs VCC
TL/F/10945-1 7 14 5
Ag, =] - B, B; [13] [EloE
8 13
Ag == =B
32 2 HEEDE
7 40 11 B, Bz B, B By
onp Y B TL/F/10945-3
TL/F/10945-5
TRI-STATE® is a of National C

©1996 National Semiconductor Corporation TL/F/10945

RRD-B30M36/Printed in U. S. A.

http://www.national.com

sindinQ JLVLS-1HL Yim JaAladsuel ] [euol}oadiplg [e190 Shelavy.s/Lavis



Pin Descriptions Truth Table

Pin Names Description Inputs Output
OE Output Enable Input (Active LOW) OE T/R
T/R Transmit/Receive Input L L Bus B Data to Bus A
Ao-Az Side A Inputs or TRI-STATE Outputs L H Bus A Data to Bus B
Bp-B7 Side B Inputs or TRI-STATE Outputs H X High Z State
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Logic Diagram
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

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

DC Latchup Source Current —500 mA
Over Voltage Latchup (I/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 is not implied.

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

Ceramic —55°Cto +175°C H
Plastic —55°C to +150°C Recorn_mended oPeratmg
Vce Pin Potential to Conditions
Ground Pin —0.5Vto +7.0V Free Air Ambient Temperature
Input Voltage (Note 2) —0.5Vto +7.0V “C""'tafy " *55°§Ct° ++1 25:g
Input Current (Note 2) —30 mAto +5.0 mA s olmn\;e:?a 40°Cto +85
) upply Voltage
V"I:atii gﬁ’;’;‘;‘éfof“" Output Military 45V t0 +55V
Power-off State 0.5V 1055V lClommerC|aI +4.5Vto +5.5V
in the HIGH State —0.5V to Voo Minimum Input Edge Rate (AV/AY)
. Data Input 50 mV/ns
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) twice the rated lg (MA)
DC Electrical Characteristics
ABT245
Symbol Parameter Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 Vv Recognized HIGH Signal
ViL Input LOW Voltage 0.8 Vv Recognized LOW Signal
Vep Input Clamp Diode Voltage —-1.2 v Min Iin = —18 mA (OE, T/R)
VoH Output HIGH | 54ABT/74ABT 25 \Y Min loH = —3 mA (An, Bp)
Voltage 54ABT 2.0 v Min | lon = —24 mA (An, Bp)
74ABT 2.0 \Y Min lon = —32mA (A, Bp)
VoL Output LOW | 54ABT 0.55 v Min loL = 48 mA (Ap, Bp)
Voltage 74ABT 0.55 loL = 64 mA (An, Bp)
IiH Input HIGH Current 5 LA Max ViN = 2.7V (OE, T/R) (Note 3)
5 ViN = Ve (OE, T/R)
IBv Input HIGH Current - OE, T/R
Breakdown Test 7 rA Max V|N = 7.0V (OE, T/R)
IBvIT Input HIGH Current _
Breakdown Test (1/0) 100 pA Max | ViN = 8.5V (An, Br)
m Input LOW Current -5 A Max Vin = 0.5V (OE, T/R) (Note 3)
-5 ® ViN = 0.0V (OF, T/R)
Vip Input Leakage Test Iip = 1.9 uA (OE, T/R)
4.75 v 00 All Other Pins Grounded
IiH + lozn | Output Leakage Current 50 wA | 0 =55V | Vour = 2.7V (Ap, Bp); OE = 2.0
IiL + lozL | Output Leakage Current —50 wA | 0 =55V | Voyr = 0.5V (A, Bp); OE = 2.0
los Output Short-Circuit Current —100 —275 mA Max Vout = 0.0V (Ap, Bp)
lcex Output High Leakage Current 50 RA Max Vout = Ve (An, Bn)
77 Bus Drainage Test Vout = 5.5V (Ap, Bp);
100 | wA 00| All Others GND
lccH Power Supply Current 50 RA Max All Outputs HIGH
lcoL Power Supply Current 30 mA Max All Outputs LOW
Iccz Power Supply Current 50 A Max OE = Vge, T/R = GND or Vg
All Other GND or Voo

Note 3: Guaranteed but not tested.
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DC Electrical Characteristics (continued)

ABT245 . .
Symbol Parameter Units | Ve Conditions
Min Typ Max
lecT Additional Outputs Enabled 25 mA V| = Vgc — 2.1V
Icc/Input Outputs TRI-STATE 25 mA | Max | O, T/R V| = Vgg — 2.1V
Outputs TRI-STATE 50 BA Data Input V| = Vgc — 2.1V
All Others at Vg or GND.
lccp Dynamic Icc No Load mA/ Outputs Open
(Note 2) 0.1 MHz | Max OE = GND, T/R = GND or Vo
One Bit Toggling, 50% Duty Cycle (Note 1)

Note 1: For 8 bits toggling, Iccp < 0.8 mA/MHz.

Note 2: Guaranteed, but not tested.

DC Electrical Characteristics (soic package)

. . Conditions

Symbol Parameter Min Typ Max | Units | Vgc CL = 50 pF, R, = 5000
VoLp Quiet Output Maximum Dynamic Vo 0.7 1.0 \" 5.0 Ta = 25°C (Note 1)
VoLv Quiet Output Minimum Dynamic Vo -13 —-1.0 \" 5.0 Ta = 25°C (Note 1)
Vorv Minimum High Level Dynamic Output Voltage 2.7 3.1 \ 5.0 Ta = 25°C (Note 3)
ViHD Minimum High Level Dynamic Input Voltage 2.0 1.7 Vv 5.0 Ta = 25°C (Note 2)
ViLp Maximum Low Level Dynamic Input Voltage 0.9 0.6 Vv 5.0 Ta = 25°C (Note 2)

Note 1: Max number of outputs defined as (n). n-1 data inputs are driven 0V to 3V. One output at LOW. Guaranteed, but not tested.

Note 2: Max number of data inputs (n) switching. n-1 inputs switching OV to 3V. Input-under-test switching: 3V to threshold (V| p), OV to threshold (V|yp).
Guaranteed, but not tested.

Note 3: Max number of outputs defined as (n). n — 1 data inputs are driven OV to 3V. One output HIGH. Guaranteed, but not tested.

AC Electrical Characteristics (soic and Ssop package)

74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C
Symbol Parameter Veec = +5V Vge = 4.5V-5.5V Vce = 4.5V-5.5V Units
CL = 50 pF CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
tPLH Propagation Delay 1.0 21 3.6 1.0 4.8 1.0 3.6 ns
tpHL Data to Outputs 10 24 36 1.0 4.8 1.0 3.6
tpzH Output Enable 15 32 6.0 1.0 6.7 1.5 6.0 ns
tpzL Time 15 3.7 6.0 2.0 7.5 1.5 6.0
tpHz Output Disable 1.0 36 6.1 1.7 7.4 1.0 6.1 ns
tpLz Time 1.0 33 5.6 1.7 6.5 1.0 5.6
Extended AC Electrical Characteristics (soic package)
74ABT 74ABT 74ABT
—40°C to +85°C Tap = —40°Cto +85°C Tp = —40°Cto +85°C
Vce = 4.5V-5.5V Vce = 4.5V-5.5V Vce = 4.5V-5.5V
Symbol Parameter CL = 50 pF CL = 250 pF CL = 250 pF Units
8 Outputs Switching 1 Output Switching 8 Outputs Switching
(Note 4) (Note 5) (Note 6)
Min Typ Max Min Max Min Max
ftoggle Max Toggle Frequency 100 MHz
tpLH Propagation Delay 1.5 5.0 1.5 6.0 25 8.5 ns
tPHL Data to Outputs 1.5 5.0 1.5 6.0 25 8.5
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Extended AC Electrical Characteristics (soic package)

74ABT 74ABT 74ABT
—40°C to +85°C Ta = —40°Cto +85°C Ta = —40°Cto +85°C
Vee = 4.5V-5.5V Vce = 4.5V-5.5V Vce = 4.5V-5.5V
Symbol Parameter CL = 50 pF CL = 250 pF CL = 250 pF Units
8 Outputs Switching 1 Output Switching 8 Outputs Switching
(Note 4) (Note 5) (Note 6)
Min Typ Max Min Max Min Max
tpzH Output Enable Time 1.5 6.5 2.5 7.5 25 9.5 ns
tpzL 1.5 6.5 25 7.5 25 11.0
tpHz Output Disable Time 1.0 6.5 (Note 7) (Note 7) ns
tpLz 1.0 5.6

Note 4: This specification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.).

Note 5: This specification is guaranteed but not tested. The limits represent propagation delay 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.

Note 6: This specification is guaranteed but not tested. The limits represent propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.) with 250 pF load capacitors in place of the 50 pF load capacitors in the standard AC load.

Note 7: The TRI-STATE delays are dominated by the RC network (5002, 250 pF) on the output and have been excluded from the datasheet.

Skew (soic package)

74ABT 74ABT
Tao = —40°Cto +85°C Ta = —40°Cto +85°C
Vce = 4.5V-5.5V Vce = 4.5V-5.5V
Symbol Parameter CL = 50 pF CL = 250 pF Units
8 Outputs Switching 8 Outputs Switching
(Note 3) (Note 4)
Max Max
tosHL Pin to Pin Skew
1.3 2.3
(Note 1) HL Transitions ns
tosLH Pin to Pin Skew
(Note 1) LH Transitions 10 18 ns
tps Duty Cycle
(Note 5) LH—-HL Skew 20 35 ns
tosT Pin to Pin Skew
(Note 1) LH/HL Transitions 20 35 ns
tpy Device to Device Skew
(Note 2) LH/HL Transitions 20 35 ns

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. The
specification applies to any outputs switching HIGH to LOW (togn(), LOW to HIGH (tos| 1), or any combination switching LOW to HIGH and/or HIGH to LOW
(tosT)- The specification is guaranteed but not tested.

Note 2: Propagation delay variation for a given set of conditions (i.e., temperature and V¢c) from device to device. This specification is guaranteed but not tested.
Note 3: This specification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.)

Note 4: These specifications 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.

Note 5: This describes the difference between the delay of the LOW-to-HIGH and the HIGH-to-LOW transition on the same pin. It is measured across all the
outputs (drivers) on the same chip, the worst (largest delta) number is the guaranteed specification. This specification is guaranteed but not tested.

Capacitance
. Conditions
Symbol Parameter Typ Units Tp = 25°C
CiN Input Capacitance 5.0 pF Vce = 0V (OE, T/R)
Ci/0 (Note 1) 1/0 Capacitance 11.0 pF Vcc = 5.0V (Ap, Bp)

Note 1: Cj,o is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012.
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Dashed lines represent design characteristics; for specified guarantees, refer to AC Characteristics Table.
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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

A

ALL OTHER

5000

TL/F/10945-6
*Includes jig and probe capacitance

FIGURE 1. Standard AC Test Load

AC Waveforms
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FIGURE 2b. Test Input Signal Requirements
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Ordering Information

The device number is used to form part of
defined as follows:

a simplified purchasing code where the package type and temperature range are

74ABT 245¢C S C X
Temperature Range Family T— Special Variations
74ABT = Commercial X = Devices shipped in 13" reels
54ABT = Military QB = Military grade device with
Device T environmental and burn—in
evice Type processing shipped in tubes
Package Code
P = Plastic DIP Temperature Range
D = Ceramic DIP C = Commercial {(-40°C to +85°C)
S = Small Outline (SOIC JEDEC) M = Military (~55°C to +125°C)
L = Leadless Ceramic Chip Carrier (LCC)
F = Flatpak
MSA = Shrink Small Outline (EIAJ SSOP, Type II)
SJ = Small Outline (SOIC EIAJ)
MTC = Molded Thin Shrink Small Qutline (TSSOP)
TL/F/10945-32
Physical Dimensions inches (millimeters)
0.2001 0. 005
i5.080£0.127)
e 45w LO15EO0T
Vs “ > y {0.36120.258)
0.350 +0.008 0.0 AN
"~ (8.8%020.203) —»‘ ‘ _0.063 -0.075 |u.3!1:) 7 s\ ‘ ‘ // g?%ﬁ
(1,600 —1.005) L SN ‘ ///ﬁ( m—ﬂmi
U 7 no-vom
0.077-0.083 A o
(1.959--2.362)
¥ |
. _0.045-0.055 4|
e —— Z LR ARRE -
DETALL A e / ‘(f‘;g;?g:‘g;* e 4 o000
) o ) e —{t1a3—1.397)
Top View Side View S TYP
£ 45w Bomwro0n
(1.016 £ 0.254)
3PLCS
Bottom View
0.015
_il(ul.:gZ)% (0.381)
niNTYR ¥ - MAXTYP

0.022
(0.559;

R
MAX TYP = +71“‘521
MIN TYP

0.006

Detail A

20-Terminal Ceramic Chip Carrier (L)
NS Package Number E20A
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Physical Dimensions inches (milimeters) (Continued)
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20-Lead Small Outline Integrated Circuit JEDEC (S)
NS Package Number M20B
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Physical Dimensions inches (millimeters) (Continued)
20 11
0.295-0.319
(7.5-8.1)
0.205-0.213
O (5.2-5.4)
1 10 B
0.71
(%)
| 0.492-0.500 0.067-0.083 0.006-0.010
(12.5-12.7) [ G7-2.1) (0.15-0.25) TYp
[0.006(0.15) Y 7— L
\__ SEATING 0.050 0.049
PLANE *>] Gay 0.000-0.010 (g TIP) ]
0.014-0.020 (0-0.25) 9.016-0.031 o
(;).35-0:50) TP (0.4-05) M20D {REV B)
20-Lead Small Outline Integrated Circuit EIAJ (SJ)
NS Package Number M20D
20 11
T
i
|
e
1.50 , [
i i I'
" T
]
1 10
4—2.35—>[
7.40 MAX ——————| 7.90% 0.20 —————|
ff—————7.20£ 0.05 ———— [——5.30% 0.05 —
0.68% 0.12 ] Fyvs
-
i 0.20% 0.05
1804005 4 i - . 1 L/F THICKNESS
. - o °©
0.800% 0.0251 |, _l__TYP 0.10 ?th 3
[af0.10 7
0.30% 0.10 TYP _J Lo‘sot 0.15
" wsazo oev 0
All dimensions in millimeters
20-Lead Plastic EIAJ SSOP (MSA)
NS Package Number MSA20
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Physical Dimensions inches (millimeters) (Continued)

¢ I

e 11
B T

LAND PATTERN RECOMMENDATION

GAGE PLANE
4.4 0.1

; \— SEATING PLANE
0o-8¢

o6+ 0.1
L QU
1 10 [~J0.2]cTB]A] S
ALL LEAD TIPS
—— /_
(D 90) y

ALL LEAD TIPS

P—
%Lﬁﬂ:nummuyi S -

- 0 65 TYP 0 10 £ 0,05 TP 0.09-0.20 j

0.19 - 0.30 TYP

o sons aro i il IREIRe
All dimensions are in millimeters |$] ® ®[c®

20-Lead Molded Thin Shrink Small Outline Package, JEDEC
NS Package Number MTC20

MTC20 (REY C)

0.970-0.990
0092 ¥ 0,030 (24638-25.146)
(z.mxu‘vsz;\ 5] (] [ [ ] () [ [ [ 0.032:0.005 G
MAX 0 2 — ey N\
N ! RAD
PINNO. 1 IDENT @ 0.240-0.260
0.280 N (6.096-6.604) PIN NO. T 1DENT ~__|
“-(71712_" OPTION 1 {
o JOEEIREIREAR EYREI REAREY | ERNI
I 0.050 OPTION 2
s -
R <?ggg>£ (?.gx:g’__ UPI‘!%XZ) i o150 208
0.065 I [ \ L h1sa 9008
e Tvp r Tvp \ @302 0.927)
! W \ 0.145-0.200
| Geonsom
; .
. 0.008-0.015 30°:0.004° I
™ (0.203-0.381) J 0.020 |
0.100:0.010 »‘[ L 0125-0.150 {0,508
0040 oM - - (2580:0.254) TT00M-0028 | igsosginy  MIN
0350 (1.018) i {0.355-0.585)

(8.850)

N20B (REY A}

20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20B
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th TRI-STATE Outputs

iver wi

54ABT/74ABT245 Octal Bidirectional Transce

Physical Dimensions inches (millimeters) (Continued)

0.090
0.540 MAX
0.060 ] [©
0.040 i
-~ T oase 0.050 % 0.005 —>1 I4— ] ke 0,005 MIN TYP
TYP |20
TYP T
0.370
0.250
H 0.285 MAX Iy 0.270
& GLASS 0.260
i ]
i
/ I 0.370
BETAIL A | 0.250
PIN #1 R l
IDENT ] .
0.006
— ] f—
0.004 0.019 yyp —J L— 0.045 MAX e
YP 0.015 TYP

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

LIFE SUPPORT POLICY

0.012
0.008

DETAIL A

w204 (REV E)

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

SEMICONDUCTOR CORPORATION. As used herein:

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

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.

effectiveness.

National Semiconductor National Semiconductor

Corporation Europe

1111 West Bardin Road Fax: +49 (0) 180-530 85 86

Arlington, TX 76017 Email: europe.support@nsc.com

Tel: 1(800) 272-9959 Deutsch Tel: +49 (0) 180-530 85 85

Fax: 1(800) 737-7018 English  Tel: +49 (0) 180-532 78 32

Frangais Tel: +49 (0) 180-532 93 58

http://www.national.com ltaliano  Tel: +49 (0) 180-534 16 80

National Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2308
Fax: 81-043-299-2408

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.






