&Nﬂtional Semiconductor

74ABT 16541 16-Bit Buffer/

Line Driver with TRI-STATE® Outputs

General Description

The "ABT16541 contains sixteen non-inverting buffers with
TRI-STATE outputs designed to be employed as a memory
and address driver, clock driver, or bus oriented transmitter/
receiver. The device is byte controlled. Individual TRI-
STATE control inputs can be shorted together for 8-bit or
16-bit operation,
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Features

B Separate control logic for each nibble

m 18-hit version of the "ABT541

m Outputs sink capability of 84 mA, source capability of
32 mA

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

m Guaranteed latchup protection

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

m Non-destructive hot inserion capability

. Package -
Commercial Number Package Description
74ABT16541CSSC (Note 1) MS48A | 48-Lead (0.300" Wide) Molded Shrink Small Outline, JEDEC (SSOP)
74ABT16541CMTD (Notes 1, 2) | MTD48 | 48-Lead Molded Thin Shrink Small Qutline, JEDEC (TSSOP)

Note 1: Davicas also available in 137 real Use suffic = SSCX and MTDX.

Note 2 Contact factory for package availability.
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Pin Description

Pin Names Description

OEn Output Enable Inputs (Active Low)
lo=l15 Inputs

Op-O45 Outputs

TRI-STATE® is a registerad rademark of Nakional Semiconductor Corpoaration,
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Functional Description

The *ABT16541 contains sixteen non-inverting buffers with
TRI-STATE outputs, The device is byte (8 bits) controlled
with each byte functioning identically, but independent of
the other. The control pins can be shorted together to ob-
tain full 16-bit operation.
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Absolute Maximum Ratings wote 1)
Storage Temperature —85°Cto +150°C
Ambient Temperature under Bias —55'Cto +125°C
Junction Temperature under Bias

Plastic —-55°Cto +150°C
Voc Pin Potential to

Ground Pin —0.5V 0 +7.0V
Input Voltage (Note 2) —0.5V 10 +7.0V
Input Current (Note 2) —30mAto +5.0mA

Voltage Applied to Any Cutput
in the Disabled or

DC Latchup Source Current
Over Voltage Latchup (1/0)

Note 1: Absoluta maximum ratings ara values hayond which the davice may
he damaged or hava its usaful life impaired. Functional operation under

thesa conditions is not impliad.

Note 2: Eithar voliaga limit or current limit is sufficient 1o protect inputs.

Recommended Operating

Conditions

Free Air Ambient Temperature

—500 mA
10V

Power-off State —0.5V 105.5V Commercial —40Clo +85°C
in the HIGH State —0.5V to Vg S“gp'y V°"8}9|9 SA5VI0 455V
Current Applied to Cutput . f)mmer0|a 4.5Vo +3.
in LOW State (Max) twice the rated log (mA) Minimum Input Edge Rate (AV/AL)
Data Input 50 mv/ns
Enable Input 20 mV/ns
DC Electrical Characteristics
ABT16541 . .
Symbol Parameter Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 vV Recognized HIGH Signal
ViL Input LOW Voltage 08 vV Recognized LOW Signal
Voo Input Clamp Diode Voltage -1.2 v Min Iy = —18mA
You | Output HIGH Voltage 74ABT| 25 y Mo |lgn= —3mA
74ABT| 2.0 v Min | lgn = —32mA
VoL Output LOW Voltage 74ABT 055 | v Min | lgL = 84 mA
I Input HIGH Current 5 Vin = 2.7V (Note 1)
A M
5 M ¥ vin=vee
lgvi Input HIGH Current _
Breakdown Test 7 pA Max | Vin = 7.0V
I Input LOW Current -5 Vin = 0.5V (Note 1)
—g | MA | Max o oov
Vip Input Leakage Test lp= 1.9 pA
478 V| 9% | AliOther Pins Grounded
1ozH Output Leakage Current 50 pA | 0 — 5.5V | Vgyr = 2.7V, OE, = 2.0V
lozL Output Leakage Gurrent —50 | mA |0 —5.5V | Vgyr = 0.5V; O, = 2.0V
los Quiput Short-Circuit Current -100 —275 | mA Max | Vourt = 0.0V
IcEX Output High Leakage Currant 50 7. Max | Vout = Voo
Izz Bus Drainage Test Vout = 5.5V
100 | pA 1 00 | A Other Pins GND
IccH Power Supply Current 100 A Max All Outputs HIGH
lcoL Power Supply Current 60 mA Max All Outputs LOW
lccz Power Supply Current O = Voo
100 | pA 1 MaX |  Others at Viog or GND
lceT Additional lgs/loput  Outputs Enabled 25 mA Vi =Veg — 21V
Qutputs TRI-STATE 25 mA Max Enable Input V| = Voo — 2.1V
Outputs TRI-STATE 50 A Data Input V| = Voo — 2.1V
All Others at Vg or GND
lccp Dynamic Icg No Load mA/ Outputs Open, OE, = GND
(Note 1) 01 MHz Max One Bit Toggling,
50% Duty Cycle

Note 1: Guarantsed but not tested.
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DC Electrical Characteristics continued)

Symbol Parameter ABTI6EH Units | Ve gl‘_"fi;f:f:
Min Typ  Max R = 50012
VoLp Quiet Output Maximum Dynamic Vo 04 o7 A 5.0 Ta = 25°C (Note 1)
VoLv Quiet Output Minimum Dynamic VoL -1.3 -1.0 A 5.0 Ta = 25°C (Note 1)
Vory Minimum High Level Dynamic Cutput Voltage 27 3.0 Vv 5.0 Ta = 25°C (Note 3)
ViHD Minimum High Level Dynamic Input Voltage 2.0 1.4 v 5.0 Ta = 25°C (Note 2)
ViLo Maximum Low Level Dynamic Input Voltage 1.2 0.8 A 50 Ta = 25°C (Note 2)

Nate 1: Max numbar of oulputs definad as (n). n-1 dala inputs ars driven 0V 1o 3V. One output at LOW. Guarantsad, but not testad.
Note 2: Max number of data inputs (n) switching. n-1 inputs switching OV to 3V. Input-undar-tast switching: 3V to thrashokl (Vi p), OV to thrashold (Viyp).
Guarantaad, but not tastad.
Naote 3: Max numbar of outputs dsfinad as (n). n — 1 data inputs ara driven 0V iz 3V. One putput HIGH. Guaranieed, but not tastad.

AC Electrical Characteristics

74ABT T4ABT
Ta— +25°C Ta = —40°Cto +85°C
Symbol Parameter Vec=+5V Vec = 4.8V-5.5v Units
CL = 50pF CL = 50pF
Min Typ Max Min Max
tpLH Propagation 1.0 2.3 3.9 1.0 3.9
tpHL Delay Data ns
to Outputs 1.0 2.7 39 1.0 3.9
tpzH Qutput Enable 1.5 3.5 8.3 1.5 8.3 s
tpzL Time 1.5 3.5 6.3 1.5 8.3
tpHz Output Disable 1.0 4.2 8.7 1.0 8.7 ns
tpLz Time 1.0 3.2 6.7 1.0 8.7
Extended AC Electrical Characteristics
T4ABT T4ABT T4ABT
—40°Cto +85'C Ta = —40°Cto +85°C Ta = —40°Cto +85°C
Vo = 4.5V-5.5V Voo = 4.5V-5.5V Voo = 4.5V-5.5V
Symbol Parameter C_ = 50pF CL = 250 pF CL = 250 pF Units
16 Quiputs Switching 1 Output Switching 16 QOutputs Switching
{Note 4) (Note 5) {Note &)
Min Typ Max Min Max Min Max
froggle Max Toggle Frequency 100 MHz
toLH Propagation Delay 1.5 5.0 1.5 8.0 25 8.0
oy, | Datato Outputs 15 5.3 15 6.0 25 8.0 ne
tpzH Output Enable Time 15 6.5 25 7.8 25 9.5 o
tozL 15 8.5 2.5 7.8 2.5 85
tpHz Qutput Disable Time 1.0 8.7
oLy 10 67 (Note 7) {Note 7) ns

Note 4: This spacification is guarantaad but not tastad. Thea limits apply 1o propagation dalays for all paths dascribad switching in phasa (i.e,, all low-to-high,
high-to-low, stc.).
Nate 5: This spacification is guarantsad but not tastad. Tha limits reprasant propagation dalay with 250 pF load capacitors in placa of tha 50 pF load capacitors in
the standard AC load. This spacification partains to single cutput switching only.
Naote & This specification is guarantsad but not tasted. The limits raprasent propagation dslays for all paths described swiltching in phase (i.e., all low-to-high,
high-to-low, etc.) with 260 pF load capacilors in place of the 50 pF load capacitors in the standard AC load.
Note 7: The TRI-STATE dslay times are dominatad by the RC network (50012, 250 pF) on the ocutput and have baen excluded from the datashest.
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Skew

74ABT 74ABT

Ta = —40°C to +85°C Ta = —40°Cto +85°C

Voo = 4.5V-5.5V Voo = 4.5V-5.5V
Symbol Parameter CL = S0pF C_ = 250 pF Units
16 Outputs Switching 16 Qutputs Switching
(Note 3) {Note 4)
Max Max

tosHL Pin to Pin Skew
(Note 1) HL Transitions 10 15 ns
tosLH Pin to Pin Skew
(Note 1) LH Transitions 10 15 ns
trs Duty Cycle
(Note 5) LH-HL Skew 15 15 ne
tost Pin to Pin Skew
(Note 1) LH/HL Transitions 7 20 ns
oy Device to Device Skew
(Note 2) LH/HL Transitions 25 25 ns

Nate 1: Skew is definad as the abscluta valua of tha diffarance batwaan tha actual propagation dalays for any two saparata outputs of tha same device. Tha
spacification applias to any outputs switching HIGH to LOW (tosH), LOW to HIGH (tog H), of any combination switching LOW to HIGH and/or HIGH to LOW
{tosT). Tha spacification is guarantead but not testad.

Nate 2: Propagation delay variation for a given set of conditions (i.a., tamperaturs and Vi) from device to devics. This speacification is guarantsad but not tested.
Note 3: This spacification is guarantasd but not tastad. Tha limits apply to propagation dalays for all paths describad switching in phass (.., all low-to-high,

high-te-low, stc.)

Note 4: Thasa spacifications guarantaad but not tastad. Tha limits raprasant propagation dalays with 250 pF load capacitors in placa of the 50 pF load capacitors

in tha standard AC load.

Note 5: This describes the difference between the delay of the LOW-te-HIGH and the HIGH-to-LOW transition on the sams pin. It is measured acress all the
oultputs (drivers) on tha same chip, the worst (largest dslta) numbar is the guaranteed specification. This specification is guaranieed but not tested.

Capacitance
. Conditions
Symbol Parameter Typ Units T = 25°C
Cin Input Capacitance 50 pF Voo = 5.0v
CouT (Note 1) Qutput Capacitance 9.0 pF Voo = 5.0V

Note 1: Coyyy is measurad at fraquancy f = 1 MHz; per MIL STD-883B, Mathod 3012,
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AC Loading
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FIGURE 1. Standard AC Test Load
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FIGURE 3. Propagation Delay Waveforms
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FIGURE 4. Propagation Delay,
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| by
_3 AMP (v)
90% 90%
NEGATIVE
¥,
PULSE Y "
10% %
av
— & —
— =t — ‘-— 4
AME ()
0% 0%
FOSITIVE
¥, v,
PULSE M H i
10% 10%
_; [ by ay
Yy = 1.5V

TL/F/12149-24
FIGURE 2a. Test Input Pulse Requirements
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FIGURE 2b. Test Input Signal Requirements
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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  T6547C 55 T

X
Temperature Range Family j L Special Variations

74ABT = Commercial X = Devices shipped in 13" reels

Device Type Temperatura Range

¢ = Commarcial {-40°C to +859¢)

Package Code
$S = Small Outline (SSOP)
MTD = Molded Thin Shrink Small Outline (TSS0P) TUEA2148.20
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Physical Dimensions inches (millimeters) unless otherwise noted

LeZ0-D.630
[15.75 - 16.00]
0.395-0.420
LEAD # [10.04- 10.86]
IDENT [ ]o.0iofe.zs]Jo]Aa® [B® |
0.291-0.299
[7.40 - 7.59]
L
0.005 - 0.009
[0.13-0.22]
I
0.008-0.012 0.02% GAUGE PLANE
[o.z1-0.30] "' - - [0.63 P p nm
[©To.010[0.25] G [0]2 & |3 ] [0.25] 0.020 - 0,040
[0.51-1.01]

DETAIL E TYP

450 0.015-0.025

- ¥ [0.39-0.63
_D['zoii - 2;2]3 SEATING PLANE [ 1

SEE DETAIL E
)/_‘\/_

g \H I H | / S [6.004[0.10]
0.025 o.ous-o.msTYF_T Y

g
[0.64] [0.21-0.40] 0°-8° TYP WS4EA (REV A}

48-Lead SSOP (0.300" Wide) (SS)
NS Package Number MS48A
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th TRI-STATE Outputs

iver wi

74ABT16541 16-Bit Buffer/Line Dr

Physical Dimensions milimeters (Continued)
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48-Lead Molded Thin Shrink Small CQutline Package, JEDEC
NS Package Number MTD48

LIFE SUPPORT POLICY

0.08-0.290 TYPJ

NTD48 {REY 4)

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 surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when propery used in accordance
with instructions for use provided in the labeling, can
he reasonably expected to result in a significant injury

effectiveness.

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

to the user.
National Semiconductor National Semiconductor Nationa Semiconductor National Semiconductor
Cotporation Europe Hong Koing Lid. Japan Ltd.
1111 Wast Bardin Road Fax: +49 (0) 180-530 85 88 13th Floor, Straight Block, Tel: §1-043-239-2308
Adington, TX 76017 Email: surops.ss @ ngc.com Ovcean Centrs, 5 Canton Rd. Fac 81-043.299.2408

upport
Tel: 1(B00) 272-2958 Dautsch Tel: +49 (0) 180.630 85 85 Tsimshatsui, Kowloon

Fax 1(80C) 737-7018 English Tsl +49 (0) 180-632 78 32
Frangais Tal +49 (0) 180-532 83 58

Itaiano  Tsl: +43 (0) 180-534 16 80

Hong Kong
Tal (852) 2737-1600
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