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Factory trimmedAC and DC current sensor
Analog ratiometricor fixedoutput voltage

Combining sensing element, signal
conditioning & isolation ir8OIC package

No application programming required
High speed sensing
A DC to300kHz bandwidth
A 2usresponse time
Robust against externahagneticfields
No magnetic hysteresis
Double overcurrent detection (SOIB)
Lowohmic losse®f integrated conductor
A 1.09mm SOIC8/ 0.89mm SOICL6

SOIE8 narrow body and SOIT6 wide
body package, RoHS compliant

Lead free component, suitable for lead
free soldering profilaup to 260°G MSL3

Rated voltage isolation
A 3550Vkrusfor SOICB
A 5400Vrusfor SOICL6

Suitable for Basic and Reinforcedltage
isolation
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AC and DChargers
ElectricDrives
DCDC converters
Solar

Power Supplies
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Demand/Load control
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The MLX912® is anlsolated Integrated Current
Sensor that senses the current flowing through the
low impedanceleadframe of the SOIC packadgy
virtue offixing thecurrent conductor position with
respect to the monolithic CMOS sensa fully
integrated HaHeffect current sensolis obtained
that isfactory calibrated.

Inside the package, the magnetitux density

generated by the current flow is sensed
differentially by two sets of Hafllates.As a result

the influence of externaldisturbing fields is

minimized in the fast analg frontend. The

residual signal is amplified to providehggh-speed

linear analogoutput voltage.

The close proximity of the Hall platesthe current
conductor ensures a high sigaal-noise ratio and
an accuratesignal over temperatureEven vith this

miniaturization high voltage isolatiomatings are
still maintained between the primary and the

opposingsecondary side
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Product Code Package Current Output type Sensitivity| OCD level
Measurement
Range

MLX91220KDE&BF025RE SOIC8 25A Fixed Bipolar 80 mV/A
MLX91220KDE&BFO50-RE SOIC8 50 A Fixed Bipolar 40 mV/A
MLX91220KDBUFO050-RE SOIC8 50 A Fixed, Unipolar 80 mV/A
MLX91220KDEBR0O20-RE SOIC8 20 A Ratiometri¢ Bipolar 100 mV/A
MLX91220KDBBR025RE SOICc8 25 A Ratiometri¢ Bipolar 80 mV/A
MLX91220KDEBR0O30-RE SOIC8 30A Ratiometric Bipolar 66 mV/A
MLX91220KDEBRO50-RE SOICc8 50 A Ratiometri¢ Bipolar 40 mV/A
MLX91220KDRABF117-RE SOIC16 17 A Fixed Bipolar 120 mV/A 148 A
MLX91220KBBABF025RE  SOIC16 25 A Fixed Bipolar 80 mV/A 278 A
MLX91220KBABFO50-RE SOIC16 50 A Fixed Bipolar 40 mV/A 55.6 A
MLX91220KDRUFR-050-RE SOIC16 50 A Fixed Unipolar 80mV/A 55 A
MLX91220KBABFO75RE SOIC16 75 A Fixed Bipolar 26.7 mV/A 834 A
MLX91220KBARBRO75RE SOIC16 75 A Ratiometri¢ Bipolar  26.7 mV/A 834 A
MLX91220KBARBR025-RE SOIC16 25 A Ratiometric Bipolar 80 mV/A 27.8 A
MLX91220KBABRO50-RE SOIC16 50 A Ratiometrig Bipolar 40 mV/A 55.6 A

Tablel: Ordering information
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a5 Cé¢ T2 MB {Wide Body 300milg package

XBXE EE Y Mipolar [Fy2RNJ & ! ¢
xxFEEEY aC¥2R3NE dzf EI&R
T2NJ RSTI dzf

Legend:
Temperature Code: K: from-40°C to 125°@mbient temperature
Package Code: a5/ ¢ T-&NW (Nahrdw/Bodyg 150milg package
Option Code: Axxxxx: die version
XxxnEEY &né
xxxEpnY dpné
Packing Form: Gw9é¢ F2N) wSSt
Ordering Example: MLX912PKDGAB~050-RE

T2NJ Cdz ¢
Voqin bipolar caseand 4V excursion in unipolar case

Table2: Legend

Melexis
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(1) Bipolar output indicates that the sensor provides a symmetrical output around the OA point which is set at half the output
voltage (50% M) in case of ratiometric mode, arvkerequals 50%)bin case of fixed mode. Both designs imply segsi

of positive and negative currents.

Melexis is continuously expanding its product portfolio by adding new option ctmdiestter meet the needs
of ourOdza (i 2 Y S NX2 & . Thit laifleAsCokinigiugdytéd frequently, please go to Melexis websiteto
download the latest version of this datashe@wor custom transfer characteristics, please contact your local

Melexis Sales representative or distributor.
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Figurel: Functional Diagram for MLX91220

The sensor can be used in 2 different modes, depending on the application. Both modes rely on the output voltage
of the sensobeing proportional to the flow of current, but the difference resides in the signal reconstruction.

5Awl GA2YSGNAO az2RS

SENSOR I WIRING I MICROCONTROLLER
VDD
| |

N bits

ouTt

GND

Figure2: Schematic of ratiometric mode

No matter if the ¥pline is at 5V or deviating /0%, the ADC code for a given measured current will always be the
same as the ADC is supplied by the same voltage as the sensor. The sensor has a sensitivity expresged in %V
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ouT N bits

REF

| I

Figure3: Schemaic of fixed mode

In this particular case the ADC does netessarilghare the same supply voltage with the sensor. Forrdason,

the sensor is calibrated with an absolute sensitivity regardless of the actual supply voltage. The output signal car
be reconstructed by taking the difference between the output and the reference voltage from the IC. The ADC gets
these two signals as ingifor establishing the sensed current accurately, and is not influenced by the supply

voltage differences between both sensor and microcontrolfieapplicable

Ratiometric Mode Differential or Fixed Mode

Vout[%\bp]

Example: output is 2.5V when supply isAV
output is then 50%t. If the supply (M)
increases with 5% to 5.25V the sensor outpu
will (for the same measured input current)
scaleproportionally with the supply voltage,
becoming 2.625V, but as a percenta@e.
ratiometrically seen) it remains at 50% afpV

Output Signal

Offset Voul0A] =50 [%\4 (factory trimmed

Offset ratiometric Yes

Sensitivity [%\b/A]?)

Sensitivity ratiometric Yes

Measured Current Py e
YQe i Qo QL Q0 w

Vout- Vred V]

Example: output is 2.501V and
Vreds 2.501V when supply is 5\
When the supply voltage is
increasing to 5.1V due to suppl
system variation, the sensor wil
aUAEE YIAYHARY
output values ¥Yurand \ker

Vrer= 2.5 [V] factory trimmed
Vou1[OA]-VRE|:= 0 [V]

No
[MV/A]
No
® ®
YQe i Qo QL Qo

Table3: Parametersof differential and fixed modes

More information can be found in Application Note AN91220_ReferencePimvan.melexis.com

The sensitivity in ratiometric mode is expressed as [%\AWpD{owever, for simplicity, in the datasheet the sensitivity will

be always expressed in [mX]. For ratiometric devices, this corresponds teethensitivity for VDD=5V, depending on the

settings of the sensor.
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Gauss (G), Tesla (T) Units for the magnetic flux densityl mT =10 G
TC TemperatureCoefficient (in ppm/?C)
NC Not Gonnected

IP IntegratedPrimary

ASP AnalogSgnalProcessing

DSP Digital SgnalProcessing

AC Alternate Qurrent

DC Direct Qurrent

EMC Hectro-MagneticCompatibility

FS Full Scale

OCD OverQurrent Detection

Table4: Glossary of Terms
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O
— P+ OCD_INT |——
P T VOC_EXT —— O
— P+ VDD 1P+ vob
— P+ OCD_EXT 1P+ VouT |——-
— IP- vouT IP- VREF  |——
— IP- NC IP- vss  b—
L VREF MLX91220
— P- vss | ———
MLX91220

Figure4: SOICL6 and SOK8 pinouts

SOIE SOIG16
PIN
I N "
1
IP+ Primary Current Path Input
2
IP+ Primary Current Path Input
3
IP- Primary Current Path Output

4

5 Vss Ground Voltage

6 VRrer Reference Voltage

IP- Primary Current Path Output

7 Vout Output Voltage

8 Vop Supply Voltage

9 Vss Ground Voltage

10 VRer Reference Voltage

11 NC Not connected

12 Vout Output Voltage

13 OCDxr External Overcurrent detection
14 Vop Supply Voltage

15 VOGxr External Overcurrent threshold voltag
16 OCInT Internal Overcurrent Detection

Tableb: Pinout definition

For optimal EMC behavior, it is recomnued to connect the unused piNQ to Vss(seeChapterl6).
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Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute maximum
rated conditions for extended periodsay affect device reliability

Parameter Value

PositiveSupply Voltage (overvoltage) +8V

Positive Supply Voltage (maintaining application  + 6.5V

mode)

Reverse Supply Voltage -0.3V
PositivePinVoltage” Vbp+ 0.3V
Output Sourcing Current + 25mA
ReversePinVoltage” -0.3V

Output Sinking Current +50 mA
Operating Ambient Temperature Range, T -40°Cto +125°C
Storage Temperature Range, T -40°Cto #150°C
Maximum Junction Temperature; ¥ + 165°C

Table6: Absolute maximum ratings

(1) Except for ¥pand \ss

(2) For more information on how the junction temperature relates to the applied current and ambient temperature range,
please refer to sectiodO0.
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