74ABT162244
16-Bit Buffer/Line Driver

General Description

The 'ABT 162244 contains sixteen non-inverting buffers with
TRHI-STATE® oulputs designed to be employed as a memo-
ry and address driver, clock driver, or bus oniented transmit-
ter/receiver. The device 1s nibble controlled. Individual
TRI-STATE control inputs can be shorted together for 8-bit
or 16-bit operation.

The 25Q senes resistors in the outputs reduce nnging and
eliminate the need for external resistors.

&National Semiconductor

with 25() Series Resistors in the Outputs

December 1995

Features

B Separate contro! logic for each nibble

m 16-bit version of the "ABT2244

m Guaranteed latch protection

m High impedance glitch free bus loading dunng entre
power up and power down cycle

Non-destructive hot insertion capability

- Package -
P,
Commercial Number ackage Description
74ABT162244CSSC (Note 1) MS48A 48-Lead (0.300" Wide) Molded Shrink Small Outhine, JEDEC (SSOP)
74ABT162244CMTD (Notes 1, 2) MTD48 48-Lead Molded Thin Shrink Small Outline, JEDEC (TSSOF)

Note 1: Devices aiso availabie in 13" reel. Use suffix = SSCX and MTDX.
Note 2: Contact factory for package availability
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Pin Description
Pin Names Description
OE, Output Enable Input (Active Low)
lo—l15 Inputs
Oo-01s Outputs
TRI-STATE® 1 a reg of National [
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Pin Assignment for SSOP
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Functional Description
The "ABT162244 contains sixteen non-inverting butfers with dent of the other. The control pins can be shorted together
TRI-STATE outputs. The device 1s nibble (4 bits) controlled to obtain full 16-bit operation.
with each nibble functioning identically, but indepen-
Truth Tables
Inputs Outputs Inputs Outputs
OE, lg-l3 0¢-03 OE, 14-17 04-07
L L L L L L
L H H L H H
H X Z H X z
Inputs Outputs Inputs Outputs
OE; lg—11q 0g-014 OE, h2-l1s 042-045
L L L L L L
L H H L H H
H X Z H X ya
H = High Voltage Level
L = Low Voltage Level
X = Immaterial
Z = High Impadance
Logic Diagrams
OF, .
Schematic of each Output
Vee
lo-3 Op-3
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7 7 Output
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TL/F/10987-4
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l1z-15 Oy2-15
TL/F/10987 -3
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Absolute Maximum Ratings (vote 1)
Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias

DC Latchup Source Current —500 mA
Over Voltage Latchup (/0) 10V
Note 1: Absolute maximum ratings are values beyond which the device may

Plastic —55°C to +150°C be damaged or have its useful hfe impared. Functional operation under
i these conditions is not implied.
Vce 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) —0.5Vio +7.0vV .
Input Gurrent (Note 2) —30mAto +5.0mA Reco'_n_mended oPeratlng
Voltage Applied to Any Output Conditions
In the Disabled or Free Air Ambient Temperature
Power-off State —0.5Vto5.5v Commercial —40°C to +85°C
in the HIGH State —0.5Vto Vo Supply Voltage
Gurrent Applied to Output Commercial +4.5Vto +5.5V
in LOW State (Max) twice the rated lgi (mA) Minimum Input Edge Rate (AV/AY)
Data Input S0 mV/ns
Enable Input 20 mv/ns
DC Electrical Characteristics
ABT162244
Symbol Parameter Units| Ve Conditions
Min Typ Max
ViH Input HIGH Voltage 20 v Recognized HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized LOW Signal
Vep Input Glamp Diode Voltage -1.2 v Min N = —18 mA
VoH Output HIGH Voltage 74ABT| 25 \' Min loH = —3mA
74ABT| 20 v Min  {lon = —32mA
Vot Qutput LOW Voitage 74ABT 0.8 A\ Min oL = 12mA
v Input HIGH Gurrent 5 Vin = 2.7V (Note 1)
A Max
5 H Vin = Veo
iavi Input HIGH Current _
Breakdown Test 7 BA Max | ViN = 7.0V
h Input LOW Current -5 VIN = 0.5V (Note 1)
5 | BA Max =00V
Vip Input Leakage Test lp = 1.9 uA
475 v 00 Al Other Pins Grounded
lozH Output Leakage Current 50 pA |0 — 55V|vVoyt = 2.7Vv; OE, = 2.0V
lozL Output Leakage Current —50 | pA |0 — 5.5V|VoyT = 0.5V; OE, = 2.0V
los Output Short-Circuit Current —100 ~275 mA Max | Voyt = 0.0V
ICEX Output High Leakage Gurrent 50 A Max | Vout = Vco
I77 Bus Drainage Test 100 | pA 0.0 |Vout = 5.5V; All Others GND
lccH Power Supply Current 2.0 mA Max | All Outputs HIGH
lcoL Power Supply Current 60 mA Max All Qutputs LOW
Iccz Power Supply Current 20 | ma Max OEn = Ve
All Others at Ve or GND
lccT Additional Igc/Input  Qutputs Enabled 3.0 mA V)= Vgg — 2.1V
Outputs TRI-STATE 3.0 mA Max | Enable input Vj = Voo — 2.1V
Outputs TRI-STATE 50 | pA Datainput V) = Vgg — 2.1V
All Others at Vo or GND
iccp Dynamic Icc No Load mA/ Outputs Open
(Note 1) 0.1 MHz Max |OEn = GND
One Bit Toggling, 50% Duty Gycle
Note 1: Guaranteed, but nat tested
3
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AC Electrical Characteristics

74ABT 74ABT
Ta = +25°C Ta = —40°Cto +85°C
Symbol Parameter Vee = +5V Veg = 4.5V-5.5V Units
C_ = 50pF C = 50pF
Min Typ Max Min Max
tpLH Propagation 1.0 2.4 39 1.0 3.9
tpHL Delay Data ns
. . 4. . 47
o Outputs 1.0 3.2 7 1.0
tpzH Output 1.5 3.5 6.3 1.5 6.3 ns
tpzL Enable Time 15 4.2 6.9 1.5 6.9
tpHz Output 1.0 4.2 6.7 1.0 6.7 ne
tpLz Disable Time 1.0 38 6.7 1.0 6.7
Capacitance
Symbol Parameter Typ Units Conditions, Ty = 25°C
Cin Input Gapacitance 5.0 pF Voo = 0.0V
CouT(Note 1) Qutput Capacitance 9.0 pF Vee = 5.0V

Note 1: Coyt is measured at frequency f = 1 MHz per MIL-STD-8838, Method 3012
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AC Loading
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*Includes iig and probe capacitance

TL/F /10987 -6
FIGURE 1. Standard AC Test Load FIGURE 4. Propagation Delay,
Pulse Width Waveforms
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FIGURE 2a. Input Pulse Requirements and LOW Enable and Disable Times
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oLy ot FIGURE 6. Setup Time, Hold Time
TL/F/10087-8 and Recovery Time Waveforms

FIGURE 3. Propagation Delay Waveforms for Inverting
and Non-Inverting Functions
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Ordering Information

definad as follows:
74ABT 162244C SS €

Temperature Range Family ———I

74ABT = Commercial

Device Type

Package Code
SS = Small Outline (SSOP)
MTD = Molded Thin Shrink Small Outlina (TSSOP)

The device number 1s used to form part of a simplfied purchasing code where the package type and temperature range are

X

L Special Variations
X = Devices shipped in 13" reels

Temperature Range
C = Commaercial {-40°C to +85°C)

TL/F710987-13
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Physical Dimensions inches (milimeters)

0.620-0.630
[15.75 - 16.00]

0.395 - 0.420
LEAD #1 [10.04- 10.686]
IDENT ©Jo.0t0f0.25]pfA B

0.291-0.299
[7.40-7.59]

l
\.ﬂ.ﬂ.ﬂ.ﬂ. 0.005 - 0,009
[0.13-0.22]
0.008 cmz1 il 002524
.008 - 0. . GAUGE PLANE‘L—'—
[0.21-¢.30] TP ~ b e TP 0.010 | I:r

| OB B C1 1| [0.25] 0.020 - 0.040

[0.51~1.01]
DETAIL E TYP

0.015-0.025

45°x
- .39-0.63
0096 -0.108 SEATING PLANE o33 1

[ [244-274] SEE DETAIL E
N /_

| 4

- -XTIE ! . [ Tooetloe]]
f 0.025 0.008-0.015 | -
fo.64} [0.21-0.40] 0°-8° TYP NS48A (REV A)
48-Lead SSOP (0.300" Wide) (SS)
NS Package Number MS48A
7
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74ABT 162244 16-Bit Buffer/Line Driver
with 25() Series Resistors in the Outputs

Physical DIimensions miimeters (Continued)

12.5 £ 0.1
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Ej 6.1+ 0.1

4.05 O

8 =

ALL LEAD TIPS

{0.90} e

e

: SEATING PLANE

/—SEE DETAIL A

._H—o‘n - 0.27 TYP

0.10 £ 0.05 TYP

[@]o.13 ®]a]e ®lc B}

48-L.ead Molded Thin Shrink Small Qutline Package, JEDEC
NS Package Number MTD48

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 surgical implant
into the body, or (b} support or sustain life, and whose
failure to perform, when properly used 1 accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

effectiveness.

0.09-0.20 TYP:f

2. A cntical component 1s any component of a lfe
support device or system whose fallure to perform can
be reasonably expected to cause the fallure of the life
support device or system, or to affect its safety or

]
Ik‘i

NTD4B (REV A)

to the user.
National Senmiconcuctor National Semiconductor National Semiconductor National Semxconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardn Road Fax (+49) 0-180-530 85 86 13th Floor. Straight Biock, Tel 81-043-299-2309
Arlington, TX 76017 Emal cnwge@tevm?2 nsc com Ocean Centre, 5 Canton Rd Fax B1-043 2092408
Tel. 1(B00) 272-9959 Deutsch Tel (-+49) 0-180-530 85 85 Tsimshatsu, Kowloon
Fax 1(800) 737-7018 English Tel (+49)0-180-532 76 32 Hong K

ong
Tel (852) 2737-1600

Frangais Tel (+49)0-180-532 93 58
Fax (852) 2736-9960

Italana  Tel (+49) 0-180-534 16 80

National does not assume any responsibility for use of any circuitry descnbed, no craut patent icenses are implied and Natonal reserves the right at any time without notics 1o change said dircuitry and speaficatons
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