74ABT2541
Octal Buffer/Line Driver

General Description

The 'ABT2541 i1s an octal buffer and line driver designed to
drive the capacitive inputs of MOS memory drivers, address
drivers, clock dnvers, and bus-oriented transmitters/receiv-
ers. Functionally identical to the 'ABT541.

The 251 series resistors in the outputs reduce ringing and
eliminate the need for external resistors.

Features
® Guaranteed output skew
B Guarantesd multiple output switching specifications

&National Semiconductor

with 25() Series Resistors in the Outputs

September 1995

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

m Guaranteed simultaneously switching noise level and
dynamic threshold performance

m Guaranteed latchup protection

W High impedance gliich free bus loading during entire
power up and power down cycle

B Nondestructive hot insertion capability

B Disable time less than enable time to avoid bus
contenton

Commercial :aucmk:?;a Package Description
74ABT2541CSC (Note 1) M20B 20-Lead (0.300" Wide) Molded Smal!l Outiine, JEDEG
74ABT2541CSJ (Note 1) M20D 20-Lead (0.300” Wide) Molded Small Outline, EIAJ
74ABT2541CMSA (Note 1) MSA20 20-Lead Moided Shrink Small Outline, EIAJ Type |l
74ABT2541CMTC (Notes 1, 2) MTC20 20-Lead Molded Thin Shrink Smali Outline, JEDEC

Note 2: Contact factory for package availability

Note 1: Devices also available in 13" reel Use suffix = SCX, SJX, MSAX and MTCX.
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TRI-ETATE® 13 a reg of National [e

©1805 National Semconductor Gorporation TL/F/11502

M L501L2e 0083517

RROD-BI0M115/PrintedinU § A

3L

sindinQ ayj ul s1o}sisay sal1dS VST UHM J19ALQ dulT/I9ng 8100 LysTlavis



Absolute Maximum Ratings (ote 1)

Storage Temperature —65°Cto +150°C DG Latchup Source Current —500 mA
Ambient Temperature under Bias —55°Gto +125°C Over Voltage Latchup (1/0) 10V
Junction Temperature under Bias Note 1: Absolute maximum ratings are values beyond which the device may

Plastic —55°C to +150°C be damaged or have its useful life impaired Functional operation under

these conditions i not implied

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

Ground Pin —0.5Vio +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V Recommended Operating
Input Current (Note 2) —30mAto +5.0mA Conditions

Voltage Applied to Any Output

n the Disabled or Free Arr Ambient Temperature

Power-off State —0.5vVto 5.5V Su(;g::rczzf:gle —40°C o +85°C
in the HIGH State —0.5V oV
ce Commercial +45Vito +55V
Current Applied to Output Minimum Input Edge Rate (AV/AY)
twice therated | A
n LOW State (Max) oL (mA) Data Input 50 mv/ns
Enable input 20 mV/ns
DC Electrical Characteristics
ABT2541 . -
Symbol Parameter - Units| Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 20 Vv Recognized HIGH Signal
ViL Input LOW Volitage 0.8 \ Recognized LOW Signal
Veb input Clamp Diode Voltage 121 V Min IN= —18mA
VoH Output HIGH Voltage 74ABT| 25 v Min |lpH= —3mA
74ABT| 2.0 v Min |lon= —32mA
VoL | Output LOW Voltage 74ABT 08 | v Min  |ioL = 15mA
I Input HIGH Current 5 pA | Max vy =27V (Note 2)
5 VIN = Voo
IBvi Input HIGH Current -
Breakdown Test 7 KA | Max |ViN=T.0V
I Input LOW Current -5 rA Max |Vy = 0.5V (Note 2)
-5 ViN = 0.0V
Vip Input Leakage Test b = 1.9 pA
475 v 0.0 All Other Pins Grounded
iozH | Output Leakage Gurrent 50 | pwA |0 —55V|Vgoyr = 2.7V; OF, = 2.0V
lozL | Output Leakage Current —50 | pA |0 — 55V|Voyr = 0.5V; O, = 2.0V
los Output Short-Circuit Current -100 —275| mA Max |Vour = 0.0V
ICEX Qutput High Leakage Current 50 pA Max |Vput = Voo
7z Bus Drainage Test 100 | pA 0.0 [Vour = 5.5V; All Others GND
lccH Power Supply Current 50 LA Max | All Outputs HIGH
iccL Power Supply Current 30 mA Max | All Outputs LOW
lccz Power Supply Current OF, = Voo
50 KA Max All Others at Voo or GND
lcct | Additional Icc/Input  Outputs Enabled 25 | mA V| = Ve — 2.1V
Outputs TRI-STATE® 25 | mA Max | Enable Input V| = Vg ~ 2.1V
QOutputs TRI-STATE 50 HA Data input V| = Vg — 2.1V
All Others at Vo or GND
lcco Dynamic Icc No Load mA/ Outputs Open
(Note 2) 0.1 MHz Max |OE, = GND (Notel)
One Bit Toggiing, 50% Duty Gycle

Note 1: For 8 bit toggling, fccp < 08 mA/MHz.
Note 2: Guaranteed, but not tested
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DC Electrical Characteristics (soic package) (Continued)

Symboi Parameter Min Typ Max | Units | Vg c = ;o::’itli{n: 5000
VoLp Quiet Output Maximum Dynamic Vo 0.6 0.8 \" 50 | Ta = 25°C(Note 1)
VoLv Quiet Output Mimmum Dynamic Vg -05 -04 v 50 | Ta = 25°C(Note 1)
Vonv Minitmum High Level Dynamic Cutput Voltage 27 31 \ 5.0 | Ta = 25°C(Note 3)
ViHD Mirimum High Levet Dynamic Input Voltage 20 14 v 50 | Ta = 25°C{Note2)
ViLp Maximum Low Level Dynamic Input Voltage 1.2 0.8 \ 50 | Ta = 25°C(Note2)

Note 1: Max number of outputs defined as (n) n-1 data inputs are driven OV 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 (Vi p), OV ta threshold (Vinp)
Guaranteed, but not tested.

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

AC Electrical Characteristics (soic and Ssop package)

74ABT 74ABT
Ta = +25°C Ta = —40°Cto +85°C
Symbol Parameter Ve = +5V Vee = 4.5V-5.5V Units
CL = 50pF CL = 50 pF
Min Typ Max Min Max
tpLH Propagatton Delay 1.0 23 3.6 1.0 3.6 ns
tpHL Data to Qutputs 1.0 3.3 4.1 1.0 4.1
tpzH Output Enable Time 15 37 6.0 1.5 6.0 ns
tpzL 1.5 4.3 6.5 1.5 6.5
tpHz Output Disable Time 1.0 3.5 6.0 1.0 6.0 ns
tpz 1.0 37 5.6 1.0 5.6
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 Vee = 4.5V=-5.5V Voo = 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
froggle 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 5.5 1.5 100 25 11.0
tpzH Output Enable Time 1.5 6.5 25 75 25 9.5 s
tpzL 15 7.0 25 11.0 25 125
tpHz Output Disable Time 1.0 6.0 (Note 7) (Note 7) ns
tpLz 1.0 6.0

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 tk

d by the RG

rk (50002, 250 pF} on the output and hava been excluded from the datasheet.
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Skew (soic package)

74ABT 74ABT
Ta = —40°Cto +85°C Ta = —40°C to +85°C
Ve = 4.5V-5.5V Vo = 4.5V-5.5V
Symbol Parameter C_ = 50 pF C = 250 pF Units
8 Outputs Switching 8 Outputs Switching
(Note 3) {Note 4)
Max Max

tosHL Pin to Pin Skew
{Note 1) HL Transitions 13 23 ns
tosLH Pin to Pin Skew
(Note 1) LH Transtions 10 18 ns
tes Duty Cycle
(Note 5) LH-HL Skew 20 50 ns
tost Pin o Pin Skew
{Note 1) LH/HL Transitions 20 50 ns
tpy Device to Device Skew
(Note 2) LH/HL Transiions 20 50 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 (tosHL). LOW to HIGH (tosiR), or any combination switching LOW to HIGH and/or HIGH to LOW
{tosy) The specification is guaranteed but not tested.

Note 2: Propagation delay variation for a given set of conditions (i.e , temperature and V) 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., ali low-to-high, high-
to-low, etc)

Note 4: These specifications guaranteed but not tested The bimits represent propagation delays with 250 pf load capacitors in place of the 50 pF load capacitors
in the standard AC load

Note 5: This descnbes 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 specificaton. This specification is guaranteed but not tested.

Capacitance
Conditions
mb Par i
Symbot arameter Typ Units Tp = 25°C
GiN Input Capacitance 5.0 pF Voo = OV
Cout Output Capacitance Vg = 5.0V
9.0 pF
{Note 1)
Note 1: Coyt is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012
tpLH V8. Temperature (Ta)
C|_ = 50 pF, 1 Output Switching
6.00
5.00
4.00 MAX
3.00
TYP @ 4.5V
2.00
TYP @ 5.5V
1.00
MIN
0.00
-55°C -40°C 25°C 859C 125°C TUF/11502-12
4
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tpyL vs Temperature (Ta)
CL = 50 pF, 1 Output Switching

6.00
5.00
MAX
ALt L L L L CEEY LI LEL LY
TYP @ 4.5V
3.00 =
TYP @ 5.5V
2.00
1.00
MIN
0.00
-55°C ~40°C 25°¢ 85°C 125°C

TL/FI11502-13

tpyL vs Load Capacitance
1 Output Switching, Tp = 25°C

10.00
,
’
’
R4
8.00 >
,
MAX ",
-
6.00 - - //
. —=
"—— TYP@"SV //
-
4.00 F
. / TYP @ 5.5V
2.00
-_—————----—-—_--———--_'
MIN
0.00
50pF 100 pF 150 pF 250 pF
TL/F/11502-15
tpyL vs Load Capacitance
8 Outputs Switching, T4 = 25°C
12.00
/"
10.00 -
’/
L
8.00 LA SPP. s
’f
- -
- - VP @ 4.5V
6.00 i -
/ TYF @ 5.5¢
4.00
MIN ———
2.00 e
[ e - -
0.00
50pF 100 pF 150 pF 250 pF
TL/F/11502-17
Dashed lines rep 1t design ch istics, for

tpr i vs Load Capacitance
1 Output Switching, Tp = 25°C

10.00
8.00
6.00
- --
MAX L -~ -
-
4.00 - - - /
el —ﬂw/
2.00 TYP @ 5.5V
RS § v
0.00
50 pf 100 pF 150 pF 250 pF
TL/F/11502-14
tpLy vs Load Capacitance
8 Outputs Switching,
Ta = —40°Cto 85°C
12.00
10.00
p
8.00 - L
- -
MAX 4~
6.00 ——— /
. -
/
4.00 //
"1 TYP@ 5.5V
- -
2.00 e
P ——=" MIN
0.00
50 pF 100 pF 150 pF 250 pF
TL/F/11502-16
tpzL vs Temperature (Tp)
C = 50 pF, 1 Output Switching
8.00
7.00 MAX
6.00
5.00 TYP @ 4.5V
4.00
TYP @ 5.5V
3.00
2.00
1.00 MIN
0.00
-55°C -40°C 25°C 859C 125°C

pecified guarantees refer to AC Characteristics Table

TL/F/11502-18
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tpLz vs Temperature (Ta)
CL = 50 pF, 1 Output Switching

8.00
7.00
6.00 MAX
5.00
TYP @ 4.5V
4,00 —
TYP @ 5.5V
3.00
2.00
1.00
MIN
0.00
-55°C -40°C 25¢°C 85°C 1259C
TL/F/11502-19
tpz vs Temperature (Tp)
Cp = 50 pF, 8 Outputs Switching
8.00
MAX
6.00
TYP @ 4.5V
-_—_—_—-——‘
4.00 TYP @ 5.5V
2.00
MIN
0.00
-55°C -40°C 259C 85°C 125°C
TL/F/11502-21
tpyz vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
8.00
7.00
MAX
6.00
5.00
TYP @ 4.5V
4.00
TP @ 5.5y
3.00
2.00
1.00
MIN
0.00
=55°C -40°C 25°¢ 85°C 125°C
TL/F/11502-23
Dashed tines rep design ch;

tpz1 vs Temperature (Tp)
Ci = 50 pF, 8 Outputs Switching
8.00
MAX
TYP @ 4.5V
6.00
TYP @ 5.5V
4.00
2.00
R SO U (S S
MIN
0.00
-55°C -40°C 25°C 85°¢ 1259C
TL/F111602-20
tpzy vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
8.00
7.00
MAX
6.00
5.00
TYP @ 4.5V
4.00
3.00
TYP @ 5.5V
2.00
1.00 MIN
0.00
=55°C =40°C 25°C 85°C 1259¢C
TL/F/11502-22
tpzy vs Temperature (Ta)
Cy = 50 pF, 8 Outputs Switching
8.00
MAX
6.00
TYP @ 4.5V
4.00
TYP @ 5.5V
2.00
MIN
0.00
=-55°C -40°C 25°C 859C 125°C

TL/F/11502-24

for specified guarantees refer to AC Characteristics Table
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tpz vs Temperature (Ta)
CL = 50 pF, 8 Outputs Switching

tpzL vs Load Capacitance
8 Outputs Switching, Ta = 25°C

8.00 14.00
12.00 P
MAX ’ B P
6.00
10.00 A ——=T o
- - //
-
TYP @ 4.5V 8.00 — Sty 4_5\14/
£.00 r ‘—/-_’/,,//
TP @ 5.5v 5.00 === 1vp @ 5.5
2.00 400
e T G G e an o e G s S s am o am e o 2.00 _-_-l--_--- _—‘—‘_-
MIN " MIN
0.00 0.00
-550C -40°C 25°C 85°¢C 1259¢C 50 pf 100 pF 150 pF 250 pF
TL/F/11502~25 TL/F/11502-26
tpzy vs Load Capacitance tpLy vs Number Outputs Switching
8 Outputs Switching, Ty = 25°C Vee = 5.0V, Ty = 25°C,C_ = 50 pF
14.00 6.00
12.00 5.00 —
MAX =
10.00 |-
-
- 4.00 ——
-
8.00 A p= ™ re
——— 3.00 e
[ m= .
6.00 7 TYP @ 4.5V ]
/ / / TPlH TYP
] 2.00
4.00 TYP @ 5.5V e
2.00 B WAL Ll 1.00 pmmm===="""" Ly
e MIN
0.00 0.00
50 pF 100 pF 150 pF 250 pF 1 0UTPUT 4 0UTPUT 8 OUTPUT
TL/IF/11502~27 TL/F/11502-28
tpyt vs Number Outputs Switching lec vs Frequency, Average, Ty = 25°C
Vee = 5.0V, Ty = 25°C, C = 50 pF All outputs unloaded/unterminated
6.00 100
MAX -
5.00 =T
R 80
- -
oo p="
Tow TYP 50 —
3.00 Yy = 5.5V //
(mA) H /
40 /,/
2.00
//
| m——————T - P
1.00 - == MIN /r
0.00 0
1 OUTPUT 4 OUTPUT 8 OUTPUT 0 10 20 30 40 S0 60 70 80 90 100

TL/F/11502-29

Frequency (MHz)
TL/F/11502-30

Dashed lines represent design characteristics, for specified guarantees refer to AC Characteristics Table

M 6501122 0083523 Lbl EE



AC Loading

v
+7V OPEN o Son AP v)
NEGATIVE
I—D <J PULSE Y Y
o Y1z ALL OTHER 10% 10%
ov
4 =1
5000 (R i
l‘_ AMP (V)
90% $0%
POSITIVE
PULSE ¥ i
5004 10% 10%
L 1 ! ty I ov
TL/F/11502-3 VM = 1.5V
*Includes jig and probe capacitance. TL/F/11502-4
FIGURE 1. Standard AC Test Load FIGURE 2a. Test Input Signal Levels
Amplitude Rep. Rate ty te t
3.0v 1 MHz 500 ns 2.5ns 25ns
FIGURE 2b. Test Input Signal Requirements
AC Waveforms
DATA - t
N )( )( ym=1.3v CLOCK OR
n Iy CONTROL ¥m=1.5V
HL LH INPUT
Vm o
DATA
out ——
Vm
¥Ym
DATA
ouT
YL torL Ve
TL/F/11502-5 )
FIGURE 3. Propagation Delay Waveforms for A
Inverting and Non-Inverting Functions LH

OUTPUT ! —
CONTROL . )( vm=1.5v
ER)
Yz
14y
Ic
DATA oz 37 p v O
ouT vm N I 0.3v
Lz
F—1
DATA vm :i 0.3V
ouT ‘e 7
3 1 vOl.

TLIF/11502-7
FIGURE 5. TRI-STATE Output HIGH and
LOW Enable and Disable Times

TL/F/11502-8
FIGURE 4. Propagation Delay, Pulse Width Waveforms

S( - 7£ Vm= 1.5V
R
DATA 4,
N L) w
7[ ” ) )‘ Vm= 1,5V
0)
CLOCK OR
CONTROL ¥m= 1.5V
INPUT ){
_ Yo
MR, CLR
X Ym= 1.5V
PRE

TL/F/11502-8
FIGURE 6. Setup Time, Hold Time
and Recovery Time Waveforms
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Ordering Information

The device number 15 used to form part of a simpified purchasing code where the package type and temperature range are
derived as follows:

74ABT 2541C S C X

Temperature Range Femily—_-‘_ T—Special Variations
74ABT = Commercial C = Devices shipped in 13" reels
Device Type Temperature Range

C =Commercial (-40°C to +85°C)
Package Code

S = Small Outtine (SOIC JEDEC)

MSA = Shrink Small Outline Package (EIAJSSOP, Type I}
$J = Small Outline (SOIC EIAY)

MTC = Molded Thin Shrink Small Outline (TSSOP)

TL/F/11502-31
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Physical Dimensions inches (milimeters)
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NS Package Number M20B
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Physical Dimensions miimsters Continued)
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.
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L/F THICKNESS
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TYP

0.30% 0.10 TYP«-I L_
CERIEMSES

MSAZD (REV A)
20-Lead Plastic EIAJ SSOP, Type Il (MSA)
NS Package Number MSA20

1
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74ABT2541 Octal Buffer/Line Driver with 25() Series Resistors in the Outputs

Physical Dimensions miimsters (Continued)
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20-Lead Molded Thin Shrink Small Qutline Package, JEDEC
NS Package Number MTC20

MTC20 (REY C)

LIFE 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
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgcal implant
into the body, or (b) support or sustan 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 njury
to the user,

2. A cntical component s any component of a life
suppert 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.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor

o)

Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 Wes! Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arhngton, TX 76017 Email: cnjwge@tevm2 nsc com Ocean Centre, 5 Canton Rd Fax 81-043-209-2408
Tel 1(800) 272-9959 Deutsch Tel. (+49} 0-180-530 85 85 Tsimshatsul, Kowloon
Fax. 1{800) 737-7018 English Tel. (+49) 0-180-532 78 32 Hong Kong

Frangais Tei: (+49) 0-180-532 93 58 Tel (852) 2737-1600

itallano  Tet. (+49) 0-180-534 16 80 Fax. (852) 2736-9960

National does not assume any responsibxity for use of any crcuitry descnbed, no crcuit patent icenses are implied and National reserves the rght at any time without nobice to change sald arcultry and spedifications.
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