onsemi

Low-Voltage 16-Bit
Buffer/Line Driver with 3.6 V
Tolerant Inputs and Outputs

74ALVC16244

General Description

The ALVC16244 contains sixteen non-inverting buffers with
3-STATE outputs to be employed as a memory and address driver,
clock driver, or bus oriented transmitter/receiver. The device is nibble
(4-bit) controlled. Each nibble has separate 3—STATE control inputs
which can be shorted together for full 16-bit operation.

The 74ALVC16244 is designed for low voltage (1.65 V to 3.6 V)
Vcc applications with I/O capability up to 3.6 V.

The 74ALVC16244 is fabricated with an advanced CMOS
technology to achieve high speed operation while maintaining low
CMOS power dissipation.

Features

® 1.65V -3.6 V Vcc Supply Operation
® 3.6 V Tolerant Inputs and Outputs
® tpp

¢ 3.0ns max for 3.0 Vto 3.6 V Vcc

¢ 3.5nsmax for2.3Vt02.7V Vcc

¢ 6.0 ns max for 1.65 Vto 1.95V V¢

Power—off High Impedance Inputs and Outputs
Supports Live Insertion and Withdrawal*

Uses Patented Noise/EMI Reduction Circuitry
Latch—up conforms to JEDEC JED98

ESD Performance:

+ Human Body Model >2000 V
+ Machine Model >200 V

® These are Pb—Free Devices

*To ensure the high-impedance state during power up or power down, OE should
be tied to Vg through a pull-up resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver.
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Figure 1. Logic Symbol
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TSSOP48 12.5x6.1
CASE 948BQ

MARKING DIAGRAM

74ALVC16244
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A = Assembly Location
WL = Wafer Lot

YY = Year

ww = Work Week

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 5 of this data sheet.

Publication Order Number:
74ALVC16244/D


http://www.onsemi.com/

Connection Diagram

— -/ —
og, {1 48] 0¢,
0,2 4711
o—3 iy
oND—]4 45]—GND
0,—5 441,
0;—s 431
Vee 7 42— vee
0,—8 411,
059 401
ono—{10 39|—onn
0511 38|
0,12 371,
0513 36f1g
0g—{14 3511
oND—{15 34— GND
09—16 3311,
o —17 32f-1,
Ve — 18 31f—Vee
0, —19 30l
03— 20 29115
oND—] 21 28 |—GND
0,22 2711,
05— 23 26|15
0E, — 24 25 |- 0ty

Figure 2. Pin Assignment for TSSOP

PIN DESCRIPTION

74ALVC16244

Pin Names Description
OE, Output Enable Input (Active LOW)
lo-l15 Inputs
0p-0O15 Outputs
NC No Connect

TRUTH TABLE

Inputs Outputs
OE; lo-l3 09-03
L L L
L H H
H X Z
OE3 Ig-l11 0g-044
L L L
L H H
H X Z
OE, I4-17 04-07
L L L
L H H
H X Z
OE, li2-li5 012-015
L L L
L H H
H X Z

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial (HIGH or LOW, inputs may not float)
Z = High Impedance

Functional Description

The 74ALVC16244 contains sixteen non-inverting
buffers with 3-STATE outputs. The device is nibble (4 bits)
controlled with each nibble functioning identically, but
independent of each other. The control pins may be shorted
together to obtain full 16-bit operation. The 3-STATE
outputs are controlled by an Output Enable (OE,) input.
When OE,, is LOW, the outputs are in the 2—state mode.
When OE, is HIGH, the standard outputs are in the high
impedance mode but this does not interfere with entering
new data into the inputs.
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Figure 3. Logic Diagram
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74ALVC16244

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Supply Voltage Vce -0.5t0 +4.6 \Y
DC Input Voltage \ -0.5t0 +4.6 \Y
Output Voltage (Note 1) Vo -0.5to Vg + 0.5 \Y
DC Input Diode Current, V| <0V ik -50 mA
DC Output Diode Current, Vo <0V lok -50 mA
DC Output Source/Sink Current lon/loL +50 mA
DC V¢ or GND Current per Supply Pin Icc or GND +100 mA
Storage Temperature Range TstG -65to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
1. lp Absolute Maximum Rating must be observed, limited to 4.6 V.

RECOMMENDED OPERATING CONDITIONS (Note 2)

Symbol Parameter Min Max Unit
Vee Power Supply Operating Voltage 1.65 3.6 \%
\Y Input Voltage 0 Vce \%
Vo Output Voltage 0 Vee \%
Ta Free Air Operating Temperature -40 85 °C

At/AV Input Edge Rate, V|y=0.8Vt02.0V,Vgc=3.0V 0 10 ns/V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
2. Floating or unused control inputs must be held HIGH or LOW.

DC ELECTRICAL CHARACTERISTICS

Symbol Parameter Conditions Vee (V) Min Max Units
Vin HIGH Level Input Voltage 1.65-1.95(0.65 x V¢
23-27 1.7 \Y
27-36 2.0
ViL LOW Level Input Voltage 1.65-1.95 0.35 x Vg
23-27 0.7 \Y
2.7-36 0.8
VoH HIGH Level Output Voltage lon = -100 pA 1.65-36 | Vgc-0.2
loq=-4mA 1.65 1.2
loq=-6 mA 2.3 2.0
lon=-12mA 2.3 1.7 v
2.7 2.2
3.0 2.4
lon =-24 mA 3.0 2
VoL LOW Level Output Voltage loL =100 pA 1.65-3.6 0.2
loL=4mA 1.65 0.45
loL=6 mA 2.3 0.4
loL=12mA 2.3 0.7 v
2.7 0.4
loL=24 mA 3.0 0.55
I Input Leakage Current 0<V|<36V 3.6 5.0 uA
loz 3-STATE Output Leakage 0<Vp<36V 3.6 +10 uA
lcc Quiescent Supply Current Vi=VgcorGND, Ip=0 3.6 40 uA
Alce Increase in Igg per Input ViH=Vcc-06V 3-36 750 uA
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74ALVC16244

AC ELECTRICAL CHARACTERISTICS

Ta = -40°C to +85°C, R = 500 @
C_ =50 pF CpL =30 pF
Vee=33V=:03V Vec=27V Vec=25V =02V [Vgc=1.8V=0.15V

Symbol Parameter Min Max Min Max Min Max Min Max Units
ter, trn |Propagation Delay 1.3 3 1.5 3.5 1.0 3.0 1.5 6.0 ns
tez, trz+  |Output Enable Time 1.3 4.0 15 4.6 1.0 41 1.5 8.2 ns
teiz, teiz  |Output Disable Time 1.3 4.0 15 4.3 1.0 3.8 1.5 6.8 ns

CAPACITANCE
Ta = +25°C

Symbol Parameter Conditions Vce Typical Units
Cin Input Capacitance V=0V or Vg 3.3 6 pF
Cout Output Capacitance V=0V or Vg 3.3 7 pF
Cep Power Dissipation Capacitance |Outputs Enabled |f = 10 MHz, C|_= 0 pF 3.3 20 oF

25 20
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74ALVC16244

AC Loading and Waveforms

e O— OPEN oy oL Values for Figure 4
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Vi ezt
— tPLH, tPHL Open
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:I: trzL, tPLz Vi
= = tPzH, tPHZ GND
Figure 4. AC Test Circuit
VARIABLE MATRIX
(Input Characteristics: f = 1 MHz; t, = t = 2 ns; Zy = 50 Q)
Vee
Symbol 3.3V=03V 2.7V 25V =02V 1.8V +0.15V
Vi 1.5V 1.5V Vee/ 2 Vee/ 2
Vimo 1.5V 1.5V Veoe/ 2 Vee/ 2
Vy VoL+ 0.3V VoL+ 03V VoL+0.15V VoL+0.15V
Vy Voy-03V Voy-03V Von-0.15V Voy-0.15V
Vi 6V 6V Vec*2 Vec*2

DATA v Ve
IN T — GND
(pxx . (pxx
[
DATA 33 v
ouT I mo
3T

Figure 5. Waveform for Inverting and Non-Inverting Functions
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Figure 6. 3-STATE Output High Enable and Disable Times for Low Voltage Logic
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Figure 7. 3-STATE Output Low Enable and Disable Times for Low Voltage Logic

ORDERING INFORMATION

Device Package Shipping’

74ALVC16244MTDX TSSOP48 12.5x6.1 (Pb-Free) 1000 Units / Tape & Reel

TFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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MECHANICAL CASE OUTLINE ON Semiconductor®
PACKAGE DIMENSIONS

TSSOP48 12.5x6.1
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NOTES: 0-8 A 7
A. CONFORMS TO JEDEC REGISTRATION MO—153, VARIATION ED, % T
DATE 4,/97. \
B. DIMENSIONS ARE IN MILLIMETERS. 0.6040.10 SEATING PLANE
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, 1.00 —
AND TIE BAR EXTRUSIONS.
D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982. DETAIL A
DOCUMENT NUMBER:| 98AON13775G Prited versons e unconoled sxeept ahen Samped ‘CONTROLLED COPY- mred.
DESCRIPTION:| TSSOP48 12.5X6.1 PAGE 1 OF 1
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