NLSV4T244

NLSV4T2244

Product Preview
Dual 2-Bit Dual-Supply Non-Inverting
Level Translator

The NLSVA4T2244 is a dual 2-bit configurable dual-supply bus
buffer level translator. The ports A and B are designed to track two
different power supply rails Vcca and Veeg, respectively. Both supply
rails are configurable from 1.2 V to 4.1 V allowing universal low-

voltage translation from the input port to the output port. ON Semiconductor”
Features http:/lonsemi.com
e  Wide Vcca and Vccg Operating Range: 1.2V to 4.5V
e High-Speed w/ Balanced Propagation Delay
e Inputs and Outputs have OVT Protection to 4.5 V UQFN12, 1.7mm x 2.0 mm
e Non-preferential Vcca and Vecg Sequencing
e Outputs at 3-State until Active V¢ is reached
e  Power-Off Protection UQ1FN 12
e Ultra-Small packaging: 1.7mm x 2.0 mm UQFN-12 MU SUFFIX
CASE 523AE

Typical Applications
e Mobile Phones, PDAs, Other Portable Devices

Important Information ORDERING INFORMATION
e ESD Protection for All Pins: See detailed ordering and shipping information in the package
HBM (Human Body Model) > 8000 V dimension section.
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NLSV4T244

Pin Names Truth Table
Pins Description Inputs Outputs
Veea A gf Plower OF IN_As, IN_A,, OUT_B,,OUT_B,,
PPl IN_As, IN_A, OUT _B,, OUT_B,
Veer ‘B’ DC Power
Supply H X 3-State
GND Ground
IN_Aq Input
IN_A2 (Referenced to V,) L L
IN_B3, Input
IN_B4 (Referenced to V)
OUT_B1, Output L
OUT_B2 (Referenced to V)
OUT_A3 Output H H
OUT A4 (Referenced to V,)
OF Output Enable
(Referenced to V,)
MAXIMUM RATINGS
Symbol Parameter Value Condition Unit
Vcea, Vecs | DC Supply Voltage -0.5t0+5.5 \Y
V| DC Input Voltage IN_x, -0.5t0 +5.5 Vv
Ve Control Input OE -0.5to +5.5 \Y;
DC Output Voltage (Power Down) OUT_x, -0.5to +5.5 Veea = Veeg=0 \Y
Vo (Active Mode) OUT_x, -0.5t0 +5.5 V
(Tri-State Mode) OUT _x, -0.5t0 +5.5 \%
Ik DC Input Diode Current -20 V< GND mA
lok DC Output Diode Current -50 Vo < GND mA
lo DC Output Source/Sink Current +50 mA
lccas lccs | DC Supply Current Per Supply Pin +100 mA
lanD DC Ground Current per Ground Pin +100 mA
Tste Storage Temperature -65 to +150 °C

Stresses exceeding "Maximum Ratings" may damage the device. "Maximum Ratings" are stress ratings only. Functional operation above "Recommended
Operating Conditions" is not implied. Extended exposure to stresses above “"Recommended Operating Conditions" may affect device reliability.
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NLSV4T244

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Veea, Vecs  |Positive DC Supply Voltage 1.2 4.5 \Y
V| Bus Input Voltage GND 4.5 \%

OE
Ve Control Input GND 45 \%
Vio BUS Output Voltage (Power Down) OUT_x, GND 4.5 \%
(Active Mode) OUT_x, GND 4.5 \Y,
(Tri-State Mode) OUT _x, GND 4.5 Vv
Ta Operating Temperature Range -55 +125 °C
At/ AV Input Transition Rise or Rate 0 10 nS
V,, from 30% to 70% of V¢, Vec=3.3V £ 0.3V
Page 3
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DC Electrical Characteristics

NLSV4T244

-55°C to +125°C
Symbol Parameter Test Conditions Veea (V) | Vees (V) Min Max Unit
Vi Input HIGH Voltage 36-45 TBD - \Y
27-36 2.0 -
23-27 | 1.2-45 1.6 -
14-23 0.65 * Vcea -
12-14 0.9 * Vcea -
Vi Input LOW Voltage 36-45 - TBD \Y
27-36 - 0.8
23-27 | 1.2-45 - 0.7
14-2.3 - 0.35 * Vcea
12-14 0.1 * Veea
Vou Output HIGH Voltage lon = -100 YA; Vi = Vi 12-45| 12-45 | Veeg—0.2 - v
lon =-0.5 mA; Vi= Vi 1.2 1.2 0.75* Vces -
lon = -2 mA; Vi = Viu 14 1.4 1.05 -
low = -6 MA; Vi = Vi 1.65 1.65 1.25 -
23 2.3 2.0 -
lon =-12 mA; Vi=Viy 2.3 2.3 1.8 -
27 2.7 22 -
lon = -18 MA; V= Vi 23 23 1.7 -
3.0 3.0 24 -
lon = -24 mA; V= Vi 3.0 3.0 22 -
Vou Output LOW Voltage loL = 100 pA; V= Vi 12-45 | 12-45 - 0.2 v
lo.=0.5mA; V=V 1.2 1.2 - 0.3 * Vccs
lo.=2mA; V,=Vn 14 14 - 0.35
loL =6 mA; V=V 1.65 1.65 - 0.3
loL =12 mA; Vi= Vi 2.3 2.3 - 0.4
27 2.7 - 0.4
loL =18 mA; Vi= Vi 2.3 2.3 - 0.6
3.0 3.0 - 0.4
loL =24 mA; V=V, 3.0 3.0 - 0.55
f Input Leakage Current V= Vcca or GND 12-45 | 1.2-45 -1.0 +1.0 HA
lorr Power-Off Leakage ViorVo=0to4.5V 1.2-45 0 10 +1.0 MA
Current 0 1.2-45
loz I/0 Tri-State Output — 12-45 1| 12-45 2.0 MA
Leakage Current TA=25°C, OE =GND
lcca Quiescent Supply Current |V, = Vcca or GND; 1.2—-45 | 1.2-45 2.0 MA
lccs Quiescent Supply Current ; = SICCB or GND; 1.2—-45 | 1.2-45 2.0 MA
lcca + lcce  |Quiescent Supply Current ?(/)| = (\)/CCA or GND; 12-45| 1.2-45 4.0 MA
o=
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NLSV4T244

DC Electrical Characteristics (Continued)

-55°C to +125°C
Symbol Parameter Test Conditions Veea (V) Vees (V) Min Max Unit
Alcea Increase in Icc per Input |V, =Vcea— 0.6 V; 4.5 45 10.0 MA
xglctf%?,eol\}ger Inputs at  |V| =Vcca or GND 36 36 50
Alces Increase in Icc per Input |V, =Vcca— 0.6 V; 4.5 4.5 10.0 MA
xg(lzt:%?,GO'\}Ber Inputs at |V, =Vcca or GND 36 36 50
Total Static Power Consumption (lcca + lccg)
-55°C to +125°C
Vees (V)
4.5 3.6 2.8 1.8 1.2
Veea (V) Min Max Min Max Min Max Min Max Min Max Unit
4.5 2 2 2 2 <1 pA
3.6 2 2 2 2 <1 pA
2.8 <2 <1 <1 <05 <05 pA
1.8 <1 <1 <05 <05 <05 pA
1.2 <1 <1 <05 <05 <05 pA

Notes: Connect ground before applying supply voltage Vcca or Veeg. This device is designed with the feature
that the power-up sequence of Veca and Vecg Will not damage the IC.
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AC Electrical Characteristics

NLSV4T244

-55°C to +125°C
Vees (V)
4.5 3.6 2.8 1.8 1.2
Symbol Parameter Veea (V) Unit
Min | Max Min Max | Min Max Min Max Min Max
4.5 1.6 1.8 2.0 21 2.3 nS
Propagation 3.6 1.7 1.9 21 2.3 2.5
ttF’L“' Delay, 2.8 1.9 2.1 23 25 2.7
PHL
Anto By 1.8 2.1 24 2.5 2.7 2.9
1.2 2.4 2.7 2.8 3.0 3.2
4.5 2.6 3.8 4.0 4.1 4.3 nS
3.6 3.7 3.9 4.1 4.3 4.5
ttpz”‘ 2.8 3.9 4.1 4.3 45 47
PZL
Output Enable, 1.8 4.1 4.4 4.5 4.7 4.9
OE to OUT x, 1.2 44 4.7 4.8 5.0 5.2
4.5 2.6 3.8 4.0 4.1 4.3 nS
3.6 3.7 3.9 4.1 4.3 4.5
ttp“z* 2.8 3.9 4.1 4.3 45 47
PLZ
Output Disable, 1.8 4.1 4.4 4.5 4.7 4.9
OE to OUT x, 1.2 44 47 48 5.0 5.2
4.5 0.15 0.15 0.15 0.15 0.15 nS
Output to 3.6 0.15 0.15 0.15 0.15 0.15
tosHL, Output Skew,
fos Data to 2.8 0.15 0.15 0.15 0.15 0.15
Output 18 0.15 0.15 0.15 0.15 0.15
1.2 0.15 0.15 0.15 0.15 0.15
Notes: Propagation delays defined per Figure 1.
Capacitance
Symbol Parameter Test Conditions Typ @ Unit
Cin Control Pin Input Capacitance Veea=Vees=3.3 V, Vi= 0V or Vecas 3.5 pF
C|/o 1/0 Pin Input Capacitance VCCA=VCCB=3-3 V, V, =0V or VCCA/B 5.0 pF
Crp Power Dissipation Capacitance Veea=Veer=3.3 V, V=0 V or Vcca, =10 MHz 10 pF
Notes:

1. Typical values are at Ty = +25 °C

2. CPD is defined as the value of the IC’s equivalent capacitance from which the operating current can be

calculated from: lccoperating) = Cpp X Ve X fin X Nsw where Icc = lcca + lccs and Ngw = total number of outputs
switching
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NLSV4T244

Vee
? O— Vecox 2
A O— OPEN
PULSE Jony DUt £ o — o— GND
GENERATOR l
Test Switch
teLH, teHL OPEN
teLz, trz Veeo x 2
tpHz, trzn GND

C. = 15 pF or equivalent (includes probe and jig capacitance)
R. = 2 kQ or equivalent
Zoyt of pulse generator = 50 Q

Figure 1. AC (Propagation Delay) Test Circuit

Input (Ay,)

Output (Bp)

Waveform 1 - Propagation Delays
tr = tr = 2.0 ns, 10% to 90%; f = 1 MHz; tw = 500 ns

vm
7\—/; ffffff oV

tpzH tpHz v
| —— — — VYOH
Output (By) _7! vim \ V
IE— =0V
tpzL - pLz |-
ﬁ =Vee
Output (B,) Vm /-
< [ vy
T T T Voo

Waveform 2 - Output Enable and Disable Times
tp = tr = 2.0 ns, 10% to 90%; f = 1 MHz; ty = 500 ns

Vee
Symbol 1.2-45V
Vina Veeal2
Vg Vcee/2
Vx VoL x 0.1
Vy Von x 0.9

Figure 2: AC Waveforms
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DEVICE ORDERING INFORMATION

Device Order Number Package Type Tape & Reel Sizet

NLSV4T2244MUTAG UQFN-12 (Pb-Free) 3000 Units/Reel

tFor information on tape and reel specifications, including part orientation and tape size, please refer to our Tape
and Reel Packaging Specifications Brochure, BRD8011/D.
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PACKAGE DIMENSIONS

UQFN121.7x2.0, 0.4P
CASE 523AE-01

ISSUE A
NOTES
1. DIMENSIONING AND TOLERANCING PER ASME
<D [B] Y14.5M, 1994
f 2. CONTROLLING DIMENSION: MILLIMETERS
L1 3. DIMENSION b APPLIES TO PLATED TERMINAL

PIN 1 REFERENCE —-.HV

DETAILA
NOTE 5

AND IS MEASURED BETWEEN 0.15 AND 0.30 MM
FROM TERMINAL TIP.

MOLD FLASH ALLOWED ON TERMINALS
ALONG EDGE OF PACKAGE. FLASH 0.03

MAX ON BOTTOM SURFACE OF
TERMINALS.

DETAIL A SHOWS OPTIONAL
CONSTRUCTION FOR TERMINALS.

e M

2x | 010 |C |

R 5

- T
/ N

2X (] 0.10 MILLIMETERS
TOP VIEW | om [ MmN | max
A | 045 | 055
/— DETAILB ~N_ 7 Al | 000 [ 005
/ A A3 | O.I27REF
47| 005 |C / i DETAILB b [ 015 ] 025
;4 OPTIONAL D 1.70 BSC
J_I; o | v CONSTRUCTION E |__200BSC
~ ~7 e 0.40 BSC
e m Al SEATING K 020 1 ----
A3 PLANE L | 045 | 055
SIDE VIEW L | o000 | 003
L2 | 0.5REF
XK —» =—
s =TT 7
..f——-T’\LI-_I/ =
PETAILA Big e MOUNTING FOOTPRINT
— | = ¥+ SOLDERMASK DEFINED
1£] m I:“ | - 200 ——»
12X L—*‘i‘J t t 12X b . - T
L2 5 00 @[cAls] 1| =
BOTTOM VIEW 0.05 @ | C| noTES3 i: —+ 0.40
0.32 \ PITCH
230 —3+t=—F
nler \
0o | 1 E=F7
— } —1
L 12X
—= 0.69

DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Technigues Reference Manual, SOLDERRM/D.

ON Semiconductor and ) are registered frademarks of Semiconducter Components Industries. LLC (SCILLC). SCILLC reserves the right to make changes without further notice
1o any products herein, SCILLC makes no wamanty, representation or guarantes regarding the suiability of its producis for any paricular purpese, nor does SCILLE assume any liability
arising out of the application or use of any product or circut, and specifica’ly disclaims any and all liability, includng without mitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data shests andior specifications can and do vary in different applicatons and actual performance may vary over time. All
operating parameters, including “Typicals™ must be validated for 2ach cusiomer application by customer's technical expers. SCILLC does not convey any license under is patent rights
nor the rights of others. SCILLC products are not designed, intended. or authorized for use as components in systems intended for surgical implant mto the body, or other applications
ntznded to support or sustain life, or for any other application in which the failure of the SCILLC product could create 3 situation where personal mjury or death may cceur. Should
Buyer purchase or use SCILLE products for any such wnintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employess, subsidiaries, afitates
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirecty, any claim of persona injury or death
associated with such unintended or unauthorized use, even if such claim aleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal
Opportunity/&ffirmatve Action Employer. This Ferature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT.
Literature Distribution Center for OM Semiconductor
P.0. Box 81312, Phosnix, Arizona B5082-1312 USA
Phone: 420-220-7710 or 800-244—-3880 Tol Fres USA/Canads Japan: OM Semiconductor, Japan Customer Focus Center
Fax: 480-E29-7708 or 500-344-3267 Toll Free USA/Canada 2-8-1 Kamimegura, Meguro—ku, Tokyo, Japan 153-0051
Email: orderlit@onsemi.com Phone: 31-3-5773-2E650

M. American Technical Support: 800-232-3255 Tell Free
USACanada

OM Semicenductor Website: hitpionsemi.com

Cirder Literature: hitp:www onsemi.com/Sorder

For additional information, please contact your
lozal Sales Representative.

NLSV4T2244/D
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