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Dual Supply, 2-Bit Voltage
Translator / Buffer /
Repeater / Isolator for I2C
Applications

FXMA2102

Description
The FXMA2102 is a highïperformance configurable

dualïvoltageïsupply translator for biïdirectional voltage translation
over a wide range of input and output voltages levels.

Intended for use as a voltage translator between I2CïBus complaint
masters and slaves.

The device is designed so that the A port tracks the VCCA level and
the B port tracks the VCCB level. This allows for biïdirectional A/B
port voltage translation between any two levels from 1.65 V to 5.5 V.
VCCA can equal VCCB from 1.65 V to 5.5 V. The OE pin is referenced
to VCCA.

Either VCC can be poweredïup first. Internal powerïdown control
circuits place the device in 3ïstate if either VCC is removed.

The two ports of the device have automatic direction sense
capability. Either port may sense an input signal and transfer it as an
output signal to the other port.

Features
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MARKING DIAGRAM

See detailed ordering and shipping information on page 13 of
this data sheet.

ORDERING INFORMATION

XN = Device Code
&K = 2−Digits Lot Run Traceability Code
&2 = 2−Digit Date Code
&Z = Assembly Plant Code

XN&K
&2&Z
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UQFN8 1.6X1.6, 0.5P
CASE 523AY

UQFN8, 1.4x1.2, 0.4P
CASE 523AS
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BLOCK DIAGRAM

Figure 1. Block Diagram, 1 of 2 Channels
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PIN CONFIGURATION

Figure 2. MicroPak (Top−Through View) Figure 3. UMLP (Top−Through View)
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PIN DEFINITIONS

Pin No. Name Description

1 VCCA A−Side Power Supply

2, 3 A0, A1 A−Side Inputs or 3−State Outputs

4 GND Ground

5 OE Output Enable Input (Referenced to VCCA)

6, 7 B1, B0 B−Side Inputs or 3−State Outputs

8 VCCB B−Side Power Supply

TRUTH TABLE

Control

OutputsOE

LOW Logic Level 3−State

HIGH Logic Level Normal Operation

1. If the OE pin is driven LOW, the FXMA2102 is disabled and the A0, A1, B0, and B1 pins (including dynamic drivers) are forced into 3−state.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Min Max Unit

VCCA, VCCB Supply Voltage –0.5 7.0 V

VIN DC Input Voltage A Port –0.5 7.0

B Port –0.5 7.0

Control Input (OE) –0.5 7.0

VO Output Voltage (Note 2) An Outputs 3−State –0.5 7.0 V

Bn Outputs 3−State –0.5 7.0

An Outputs Active –0.5 VCCA + 0.5 V

Bn Outputs Active –0.5 VCCB + 0.5 V

IIK DC Input Diode Current At VIN < 0 V − –50 mA

IOK DC Output Diode Current At VO < 0 V − –50 mA

At VO > VCC − +50

IOH / IOL DC Output Source/Sink Current –50 +50 mA

ICC DC VCC or Ground Current per Supply Pin − 100 mA

PD Power Dissipation At 400 KHz − 0.129 mW

TSTG Storage Temperature Range –65 +150 C

ESD Electrostatic Discharge Capability Human Body Model, JESD22−A114 − 5 kV

Charged Device Mode, JESD22−C101 − 2

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.
2. IO absolute maximum rating must be observed.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit

VCCA, VCCB Power Supply Operating 1.65 5.50 V

VIN Input Voltage A Port 0 5.5 V

B Port 0 5.5

Control Input (OE) 0 VCCA

JA Thermal Resistance 8−Lead MicroPak − 279.0 C/W

8−Lead Ultrathin MLP − 301.5

TA Free Air Operating Temperature –40 +85 C

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.
3. All unused inputs and I/O pins must be held at VCCI or GND
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APPLICATION NOTES

The FXMA2102 has openïdrain I/Os and requires
external pullïup resistors on the four data I/O pins, as shown
in Figure 4. If a pair of data I/O pins (An/Bn) is not used, both
pins should be tied to GND (or both to VCC). In this case,
pullïdown or pullïup resistors are not required. The
recommended values for the pullïup resistors (RPU) are
1 k� to 10 k�; however, depending on the total bus
capacitance, the user is free to vary the pullïup resistor value
to meet the maximum I2C edge rate per the I2C specification
(UM10204 rev. 03, June 19, 2007). For example, the
maximum edge rate (30% ï 70%) during fast mode
(400 kbit/s) is 300 ns. If bus capacitance is approaching the
maximum 400 pF, low er the RPU value to keep the rise time
below 300 ns (Fast Mode). Section 7.1 of the I2C
specification provides an excellent guideline for pullïup
resistor sizing.

Theory of Operation
The FXMA2102 is designed for highïperformance level

shifting and buffer / repeating in an I2C application. Figure 1
shows that each biïdirectional channel contains two
seriesïNpassgates and two dynamic drivers. This hybrid
architecture is highly beneficial in an I2C application where
autoïdirection is a necessity.

For example, during the following three I
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1.65 V and a slave on the I2C translator B port w ith a VCC
of 3.3 V, the maximum VIL of the master is (1.65 V x 0.3)
495 mV. The slave could legally transmit a valid logic LOW
of 0.4 V to the master.

If the I2C translator’s channel resistance is too high, the
voltage drop across the translator could present a VIL to the
master greater than 495 mV. To complicate matters, the I2C

specification states that 6 mA of IOL is recommended for
bus capacitances approaching 400 pF. More IOL increases
the voltage drop across the I2C translator. The I2C
application benefits w hen I2C translators exhibit low VOL
performance. Figure 6 depicts typical FXMA2102 VOL
performance vs. the competition, given a 0.4 V VIL.
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Figure 6. VOL vs. IOL

I2C−Bus Isolation
The FXMA2102 supports I2Cï
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DYNAMIC OUTPUT ELECTRICAL CHARACTERISTICS

 OUTPUT RISE / FALL TIME (Output load: CL = 50 pF, RPU = 2.2 k�, push / pull driver, and TA = −40C to +85C.)

Symbol Parameter

VCCO (Note 10)

Unit

4.5 to 5.5 V 3.0 to 3.6 V 2.3 to 2.7 V 1.65 to 1.95 V

Typ Typ Typ Typ

trise Output Rise Time; A Port, B Port (Note 11) 3 4 5 7 ns

tfall Output Fall Time; A Port, B Port (Note 12) 1 1 1 1 ns

9. Output rise and fall times guaranteed by design simulation and characterization; not production tested.
10.VCCO is the VCC associated with the output side.
11. See Figure 12.
12.See Figure 13.

DYNAMIC OUTPUT ELECTRICAL CHARACTERISTICS

 MAXIMUM DATA RATE (Note 13) (Output load: CL = 50 pF, RPU = 2.2 k�, push / pull driver, and TA = −40C to +85C.)

VCCA Direction

VCCB

Unit

4.5 to 5.5 V 3.0 to 3.6 V 2.3 to 2.7 V 1.65 to 1.95 V

Min Min Min Min

4.5 V to 5.5 V A to B 37 26 19 10 MHz

3.5 V
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FXMA2102

www.onsemi.com
10

AC CHARACTERISTICS (Output load: CL = 50 pF, RPU = 2.2 k�, and TA = −40C to +85C.)

Symbol Parameter

VCCB

Unit

4.5 to 5.5 V 3.0 to 3.6 V 2.3 to 2.7 V 1.65 to 1.95 V

Typ Max Typ Max Typ Max Typ Max

VCCA = 4.5 to 5.5 V

tPLH A to B 1 6 3 6 3 6 5 7 ns

B to A 1 4 2 4 3 5 4 7

tPHL A to B 2 4 3 5 4 6 9 10.5 ns

B to A 2 4 2 5 2 6 5 7

tPZL OE to A 4 5 6 10 5 9 7 15 ns

OE to B 3 5 4 7 5 8 10 15

tPLZ OE to A 65 100 65 105 65 105 65 105 ns

OE to B 20 30 21 35 55 105 55 105

tskew A Port, B Port (Note 14) 0.50 − 0.50 − 0.50 − 0.50 − ns

VCCA = 3.0 to 3.6 V

tPLH A to B 2.0 5.0 1.5 3.0 3.5 5.0 3.6 5.0 ns

B to A 1.5 4.5 1.5 4.0 2.0 6.0 3.0 9.0

tPHL A to B 2.0 4.0 2.0 4.0 2.0 5.0 4.3 7.5 ns

B to A 2.0 5.3 2.0 4.0 2.0 5.0 3.0 5.0

tPZL OE to A 4.0 8.0 5.0 9.0 6.0 11.0 7.0 15.0 ns

OE to B 4.0 8.0 6.0 9.0 8.0 11.0 10.0 14.0

tPLZ OE to A 100 115 100 115 100 115 100 115 ns

OE to B 21 35 22 35 65 115 65 115

tskew A Port, B Port (Note 14) 0.5 − 0.5 − 0.5 − 0.5 − ns

VCCA = 2.3 to 2.7 V

tPLH A to B 2.5 5.0 2.5 5.0 2.0 4.0 4.2 5.5 ns

B to A 3.6 7.0 2.0 4.0 3.0 6.0 5.0 10.0

tPHL A to B 2.0 5.0 2.0 5.0 2.0 5.0 3.0 6.0 ns

B to A 6.0 7.5 4.0 5.5 2.0 5.0 3.0 6.0

tPZL OE to A 5.0 10.0 5.0 10.0 6.0 12.0 9.0 18.0 ns

OE to B 4.0 8.0 4.5 9.0 5.0 10.0 9.0 18.0

tPLZ OE to A 100 115 100 115 100 115 100 115 ns

OE to B 65 110 65 110 65 115 65 115

tskew A Port, B Port (Note 14) 0.5 − 0.5 − 0.5 − 0.5 − ns

VCCA = 1.65 to 1.95 V

tPLH A to B 4 7 4 7 5 8 5 10 ns

B to A 4 8.5 4 5 4 5 5 10

tPHL A to B 5 8 3 7 3 7 3 7 ns

B to A 9.5 10.5 5 7.5 3 7 3 7

tPZL OE to A 11 15 11 14 8 28 14 23 ns

OE to B 6 14 6 12 6 12 9 16

tPLZ OE to A 75 115 75 115 75 115 75 115 ns

OE to B 75 115 75 115 75 115 75 115

tskew A Port, B Port (Note 14) 0.5 − 0.5 − 0.5 − 0.5 − ns

14.Skew is the variation of propagation delay between output signals and applies only to output signals on the same port (An or Bn) and switching
with the same polarity (LOW−to−HIGH or HIGH−to−LOW) (see Figure 15). Skew is not tested.

http://www.�۶���Ƶ.com/


FXMA2102

www.onsemi.com
11

CAPACITANCE (TA = +25C.)

Symbol Parameter Condition Typ Unit

CIN Input Capacitance Control Pin (OE) VCCA = VCCB = GND 2.2 pF

CI/O Input/Output Capacitance, An, Bn VCCA = VCCB = 5.0 V, OE = GND, VA = VB = 5.0 V 13.0 pF

Cpd Power Dissipation Capacitance VCCA = VCCB = 5.0 V, VIN = 0 V or VCC, f = 400 KHz 13.5 pF

Figure 8. AC Test Circuit

Table 1. PROPAGATION DELAY TABLE

Test Input Signal Output Enable Control

tPLH, tPHL Data Pulses VCCA

tPZL (OE to An, Bn) 0 V LOW to HIGH Switch

tPLZ (OE to An, Bn) 0 V HIGH to LOW Switch

Table 2. AC LOAD TABLE

VCCO CL RL

1.8  0.15 V

, B �q, B �q, B �q
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TIMING DIAGRAMS
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ORDERING INFORMATION

Part Number Operating Temperature Range Top Mark Package Packing Method†

FXMA2102L8X −40 to +85C XN 8−Lead MicroPak, 1.6 mm Wide
(Pb−Free)

5000 / Tape & Reel

FXMA2102UMX 8−Lead Ultrathin MLP, 1.2 mm x 1.4 mm
(Pb−Free)
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