NLSX3014

4-Bit 100 Mb/s Configurable
Dual-Supply Level
Translator

The NLSX3014 is a 4-bit configurable dual-supply bidirectional
level translator without a direction control pin. The I/O Vcc— and I/0
Vi —ports are designed to track two different power supply rails, Vcc
and V| respectively. The Ve supply rail is configurable from 1.3 V
to 4.5 V while the V., supply rail is configurable from 0.9 V to (Vcc
- 0.4) V. This allows lower voltage logic signals on the V{ side to be
translated into higher voltage logic signals on the Vcc side, and
vice—versa. Both 1/O ports are auto—sensing; thus, no direction pin is
required.

The Output Enable (EN) input, when Low, disables both I/O ports
by putting them in 3-state. This significantly reduces the supply
currents from both Vcc and VL. The EN signal is designed to track
VL.

Features

® Wide High-Side V¢ Operating Range: 1.3 V to 4.5V

Wide Low-Side Vi, Operating Range: 0.9 V to (Vgc - 0.4) V
High-Speed with 100 Mb/s Guaranteed Date{Rate for Vi, >'1.6 V
Low Bit-to-Bit Skew

Overvoltage Tolerant Enable and 1I/O Pins

Non-preferential Powerup Sequencing

Small packaging: 1.7 mmx*2.0 mm UQFN12

This is a Pb—Free Device

Typical Applications
® Mobile Phones, PDAs, Other Portable|Devices
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ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 9 of this data sheet.

Publication Order Number:
NLSX3014/D
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Figure 1. Typical Application Circuit
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Figure 2. Simplified Functional Diagram (1 I/O Line)

(EN=1)

PIN ASSIGNMENT FUNCTION TABLE

Pins Description EN Operating Mode
Vce Vce Input Voltage Hi-Z
Vi V| Input Voltage H 1/O Buses Connected
GND Ground
EN Output Enable
I/0 Veen I/O Port, Referenced to Ve
I/0Vin 1/0 Port, Referenced to V|
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MAXIMUM RATINGS

NLSX3014

Symbol Parameter Value Condition Unit
Vce Ve Supply Voltage -0.5t0 +5.5 \
VL V| Supply Voltage -0.5t0 +5.5 \%
I/O Vce | Veo-Referenced DC Input/Output Voltage -0.5to0 (Vgc + 0.3) \
1/0 VL V| -Referenced DC Input/Output Voltage -0.5to0 (VL +0.3) \%
VEN Enable Control Pin DC Input Voltage -0.5t0 +5.5 \%
ik Input Diode Clamp Current -50 V) < GND mA
lok Output Diode Clamp Current -50 Vo < GND mA
lcc DC Supply Current Through Ve +100 mA
I DC Supply Current Through V| +100 mA
IaND DC Ground Current Through Ground Pin +100 mA
Tstg Storage Temperature -65to +150 °C

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

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce Ve Supply Voltage 1.3 4.5 \
VL V| Supply Voltage 0:9 Ve - 0.4 \%
VEN Enable Control Pin Voltage GND 4.5 \%
Vio Bus Input/Output Voltage 1/0 Meo GND 4.5 \Y,
I/O.VL GND 45
Ta Operating Temperature Range -40 +85 °C
Al/AV Input Transition Rise,or Rate 0 10 ns
V), Vo from 30% to 70% of Vge; Voe = 3.3V = 0.3V

http://onsemi.com
3

Downloaded from AFFOW.Com.


http://www.arrow.com

NLSX3014

DC ELECTRICAL CHARACTERISTICS

-40°C to +85°C
Test Conditions Vee (V) VL (V) Typ
Symbol Parameter (Note 1) (Note 2) (Note 3) Min (Note 4) Max Unit

ViHe 1/0 Vg Input HIGH 1.3t04.5 [0.9to (Voc—0.4) 0.8* - - \%
Voltage Vee

ViLc 1/0 Vg Input LOW 1.3t04.5 [0.9to (Voc—0.4) - - 0.2* \%
Voltage Vee

VIHL 1/0 VL Input HIGH 1.3t04.5 [0.9to (Vcc—0.4) [ 0.8*V| - - \%
Voltage

Vi I/0O VL Input LOW 1.3t04.5 [0.9to (Voc—0.4) - - 0.2*V \%
Voltage

VIH Control Pin Input HIGH Ta =+25°C 1.3t04.5 [0.9to (Voc—0.4) [ 0.8*V| - - \%
Voltage

ViL Control Pin Input LOW Ta =+25°C 1.3t04.5 [0.9to (Voc—0.4) - - 02*V_ | V

Voltage

Vouc | 1/0 Veg Output HIGH I/O Ve Source Current = 1.3t04.5 [0.9to (Vcg=0.4) | 0.8* = - \Y
Voltage 20 uA Vee

Vorc | /0 Vg Output LOW I/O Ve Sink Current =20 pA | 1.3t04.5 | 0.9 to (Vgc = 0.4) = - 02* \Y
Voltage Vee

Vour | /O Vi Output HIGH I/0O V| Source Current =20 pA | 1.3t04.5 | 0.9t0 (Vcc —04) |'0.8* V| - - \Y
Voltage

VoL | /O Vi Output LOW I/O VL Sink Current = 20uA. | 1.3t0 4.5 | 0.9t0,(Vec —0.4) - - 02*V, | V
Voltage

Normal test conditions are Vg = 0V, Ciovycc = 15 pF and Cigy. = 15 pF, unless-otherwise specified.

V¢ is the supply voltage associated with the high.voltage port, and Vg ranges from +1.3'V to.4.5-\V under normal operating conditions.
V| is the supply voltage associated with the low voltage port. V| mustbeless than oriequal to'(Vog — 0.4) V during normal operation. However,
during startup and shutdown conditions, V| can be greaterthan (Vgg = 0.4) V-

4. Typical values are for Vgc = +2.8 Vy V. = +1.8,V and Tp =+25°C: All units are production tested at Tp = +25°C. Limits over the operating
temperature range are guaranteed by design.

W=

POWER CONSUMPTION

-40°C to +85°C
Test Conditions Vee (V) VL (V) o+

Symbol Parameter (Note 5) (Note 6) (Note 7) Min Typ Max | Unit

lg-vcc | Supply Current from | JEN =V, . /O'Vcer=0V, /O V|, =0V, |1.3t103.6|0.9t0 (Vcc—0.4) - - 1.0 uA
VCC I/O VCCn = VCC or /O Vin=Viandl, =0

lg-vL | Supply Current from [ EN = V{ /O Vceh =0V, 1/0V| =0V, [1.3t03.6|0.9t0 (Vcc—0.4) - - 1.0 uA
VL 1/10 Vocn = VCC or I/O Vin=Viandl, =0
EN'=V|, 1/0Vcen =0V, 1/0V =0V, <(Vec—0.2) - - 2.0
/0 Vgen = Ve or /O Vi, = (Vee -
0.2V)andl,=0

Its-vce | Vec Tristate Output EN=0V 1.3t103.6 | 0.9t0 (Vgc—0.4) - - 1.0 uA
Mode Supply
Current

Its_vL | VL Tristate Output EN=0V 1.3t103.6 | 0.9t0 (Vgc—0.4) - - 0.2 uA
Mode Supply
Current EN=0V Ve - 0.2 - - 2.0

loz I/O Tristate Output EN=0V 1.31t03.6 |0.9to (Vcc—0.4) - - 0.15 uA
Mode Leakage
Current EN=0V Vec—0.2 - - 2.0
lEN Output Enable Pin - 1.3t103.6 | 0.9t0 (Vgc—0.4) - - 1.0 uA

Input Current

Normal test conditions are Vg = 0V, Cioycc = 15 pF and Cigy = 15 pF, unless otherwise specified.

V¢ is the supply voltage associated with the high voltage port, and Vg ranges from +1.3 Vto 3.6 V.

V| is the supply voltage associated with the low voltage port. V| must be less than or equal to (Vo — 0.4) V during normal operation. However,
during startup and shutdown conditions, V| can be greater than (Vgc — 0.4) V.

Noo
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TIMING CHARACTERISTICS

NLSX3014

-40°C to +85°C
Test Conditions Vee (V) VL (V) Typ
Symbol Parameter (Note 8) (Note 9) (Note 10) Min | (Note 11) [ Max | Unit
tr-vce I/O Ve Rise Time Ciovcc = 15 pF 1.3t04.5 [ 0.9to (Vcc—0.4) 1.3 1.7 ns
(Output = 1/0_V¢g)
>2.0 >1.6 0.9 1.1
tr_vce 1/O Vg Falltime Ciovcc = 15 pF 1.3t04.5 [ 0.9to (Vcc—0.4) 0.8 1.2 ns
(Output = 1/0_V¢g)
>2.0 >1.6 0.6 1.0
tR-vL I/0 V| Risetime CiovL = 15 pF 1.3t04.5 [ 0.9to (Voc—0.4) 2.7 3.0 ns
(Output = I/0_V))
>2.0 >1.6 0.8 1.0
trovL I/O V_ Falltime CiovL = 15 pF 1.3t04.5 | 0.9to (Voc—0.4) 0.8 1.0 ns
(Output = I/0_V))
>2.0 >1.6 0.7 0.8
Zo_vce | 1/0 Ve One-Shot 1.3t04.5 | 0.9to (Voc—0.4) 30 Q
Output Impedance
ZoyL | !/OV, One-Shot 131045 | 0.9to (Vog=0.4) 30 Q
Output Impedance
tpp vL-vce | Propagation Delay Ciovce = 15 pF 1.3t04.5 | 0.9t0 (Voo — 04) 15 17 ns
- (Output = I/0_Vcg,
tPHL, tPLH) >2.0 >1.6 4 5
tpp voc-vL | Propagation Delay CiovL = 15 pF 1.8t04:5 [.0.910 (Vo +0:4) 10 11 ns
- (Output = I/0_V,
tPHL, tPLH) > 2.0 >1.6 3 4
tsk vL-vce | Channel-to-Channel Ciovce = 15 pF 1.310 4.5, {0.9to (Vg5 —0.4) 0.6 1 nS
Skew (Output =
1/0_Vcce) 520 >1.6 0.2 0.8
tsk vcoc-vL | Channel-to-Channel Ciovcc =15 pF 1.3t0 4.5, |/0.9 to(Vce—0.4) 0.4 0.6 nS
- Skew
(Output = 1/0_V)) >2.0 >1.6 0.2 0.3
Maximum Data Rate (Output =H/O<Vcc, 1.3104.5 | 0.9to (Vcc—0.4) 60 Mb/s
((C)IOVCC =I/1 O5 Q/F)
utput = /O V1, $20 >16 100
CiovL = 15 pF)

8. Normal test conditions are Vg = 0V,-Ciovcc =15 pF andCigyi = 15 pF, unless otherwise specified.

9. Ve is the supply.voltage associated'with the high voltage port, and Vg ranges from +1.3 V to 4.5 V under normal operating conditions.

10.V| is the supply voltage assaociated with the‘low voltage’port. V| must be less than or equal to (Vg — 0.4) V during normal operation. However,
during startup and'shutdown conditions; V| can be greater than (Vgc — 0.4) V.

11. Typical values are for.Vge = +2.8 V,'\W| = #1.8 V-and T = +25°C. All units are production tested at T = +25°C. Limits over the operating
temperature range are‘guaranteed by design.
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NLSX3014

ENABLE / DISABLE TIME MEASUREMENTS

-40°C to +85°C
Test Conditions Vee (V) VL (V) Typ

Symbol Parameter (Note 12) (Note 13) (Note 14) Min |(Note 15) | Max | Unit

ten-vce | Turn-On Enable Time (Output = Ciovce = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 80 140 ns
I/0_Vec, tpzH)
Turn-On Enable Time (Output = CiovL = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 175 300 ns
I/0_Vec, tpz1)

ten—vL | Turn-On Enable Time (Output = Ciovce = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 250 475 ns
I/O_VL, tpzH)
Turn-On Enable Time (Output = CiovL = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 175 250 ns
1/0_V, thL)

tpis_vce | Turn-Off Disable Time (Output = Ciovce = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 90 140 ns
I/0_Vec, tpHz)
Propagation Delay (Output = CiovL = 15 pF 1.3t04.5 [0.9to (Voc—0.4) 150 200 ns
I/0_Vce, trLz)

tpis_vL | Turn-Off Disable Time (Output = Ciovce = 15 pF 1.3t04.5 [0.9to (Vec—0.4) 200 300 ns
1/0_V, tsz)
Propagation Delay (Output = I/O_V/, CiovL = 15 pF 1.3104.5,(0.91t0 (Voo —0:4) 150 250 ns
tpL2)

12.Normal test conditions are Vg = 0V, Ciovcc = 15 pF and CioyL = 15 pF unless otherwise specified:

13. Vg is the supply voltage associated with the high voltage port, and V¢ rangesifrom +1.3 Vt0.4.5V under normal.operating conditions.

14.V| is the supply voltage associated with the low voltage port. V| must be less than or equalto-(Vec — 0.4)V during.normal operation. However,
during startup and shutdown conditions, V| can be greater than (Vgc — 0.4) V.

15. Typical values are for Voo = +2.8 V, V= +1.8 V and T = +25 °C. All unitsare production tested-at Ta.= +25'°C. Limits over the operating

temperature range are guaranteed by design.

NLSX3014
\ — 9  Vce
T e > T
I/O VL _ (e} VCC
Source a
C
I —< |— :I:: 1ovece

1
/0 Ve

NLSX3014
\ -1—[ — X Vee
T L e I
-I/O VL } 110 VCC
C
10VL I
T Eul
1 Source
1/0 Ve I‘—PI tRiSE/FALL = 3 ns

90% — —

50% ———
10% __ —= |
tpp_voc-vL |e—i |<=—= tpp_vco-wL
1/0 VL I I

tF_vee tr-vce

Figure 3. Driving 1/0 V|_ Test Circuit and Timing
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NLSX3014
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C. = 15 pF or equivalent (Includes jig and probe capacitance)
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Rt = Zoyt of pulse generator (typically 50 )
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Figure 5. Test Circuit for Enable/Disable Time Measurement
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Figure 6. Timing Definitions for Propagation Delays and Enable/Disable Measurement
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TEST CONDITIONS

1. Ta = +25°C,

2. Input Applied to 1 channel, the other 3 inputs are grounded,
3. CLoad = 15 pF
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Figure 9. Icc vs. Frequency
(Input = 1/0 V|, Output =l/0 V¢c)
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NLSX3014

IMPORTANT APPLICATIONS INFORMATION

Level Translator Architecture

The NLSX3014 auto sense translator provides
bi—directional voltage level shifting to transfer data in
multiple supply voltage systems. This device has two
supply voltages, Vi and V¢, which set the logic levels on
the input and output sides of the translator. When used to
transfer data from the Vi to the Ve ports, input signals
referenced to the Vi, supply are translated to output signals
with a logic level matched to V. In a similar manner, the
Vcc to VL translation shifts input signals with a logic level
compatible to Vcc to an output signal matched to V.

The NLSX3014 consists of four bi—directional channels
that independently determine the direction of the data flow
without requiring a directional pin. The one-shot circuits
are used to detect the rising or falling input signals. In
addition, the one shots decrease the rise and fall time of the
output signal for high—to—low and low—to-high transitions.

Input Driver Requirements

For proper operation, the input driver to the auto sense
translator should be capable of driving 2.0 mA of peak
output current.

Output Load Requirements

The NLSX3014 is designed to drive CMOS inputs.
Resistive pullup or pulldown loads of less than 50 k€
should not be used with this device. The’NLSX3373 or
NLSX3378 open—drain auto sense translators are alternate
translator options for an applicatiol such as the I2C bus-that
requires pullup resistors.

Enable Input (EN)

The NLSX3014-has an Enable pin.(EN) that provides
tri-state operation at the 1/O pins.(Driving theEnable pin
to a low logic level minimizes the' power eonsumption of
the device and drives the I/O_V¢c and I[/O"VL pins.to a high
impedance state. Normal translation_eperation occurs
when the EN pin is equal to a logic high signal. The EN pin

ORDERING INFORMATION

is referenced to the Vi supply and has Over—Voltage
Tolerant (OVT) protection.

Uni-Directional versus Bi-Directional Translation

The NLSX3014 can function as a non-inverting
uni—directional translator. One advantage of using the
translator as a uni—directional device is that each I/O pin
can be configured as either an input or output. The
configurable input or output feature is especially useful in
applications such as SPI that use multiple uni—directional
I/0O lines to send data to and from a device. The flexible I/O
port of the auto sense translator simplifies the trace
connections on the PCB.

Power Supply Guidelines

It is recommended thatthe Vi, supply should be:less than
or equal to the value of the Vcc minus-0.4 V. The
sequencing of the power supplies will-not damage the
device during the power up operation; however, the current
consumption of the device will\inerease if VL exceeds Ve
minus 0.4 V., The Enable(EN) pin can be used to provide
power, savings. Both /O poits are tri-stated and in low
power consumption-state ifithe EN input equals 0 V.

The enable'pin shouldbe used.to enter the low current
tri-state\mode, rather than|setting either the Vi or V¢
supplies”to 0. V.. The NESX3014 will not be damaged if
either Vror'Vce @s'equal to 0 V while the other supply
voltage IS at ‘a‘nominal operating value; however, the
operation~ofi\the translator cannot be guaranteed during
single supply operation.

For optimal performance, 0.01 to 0.1 uF decoupling
capacitors should be used on the Vi and V¢ power supply
pins. Ceramic capacitors are a good design choice to filter
and bypass any noise signals on the power supply voltage
lines to the ground plane of the PCB. The noise immunity
will be maximized by placing the capacitors as close as
possible to the supply and ground pins, along with
minimizing the PCB connection traces.

Device Package Shippingt
NLSX3014MUTAG UQFN12 3000 / Tape & Reel
(Pb-Free)

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.

http://onsemi.com

Downloaded from AFFOW.Com.

9


http://www.arrow.com

onsemi

MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS
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DIMENSIONS: MILLIMETERS
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DESCRIPTION:

UQFN12 1.7 X 2.0, 0.4P
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or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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