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1 Description

The development kit provides the needed information and components to develop a current sensor based on
MLX91208. The main goal is to show the functionalities and the features of the part in a simple and effective
way.
The kit includes:
® 3 samples MLX91208-CAH
3 samples MLX91208-CAL
1 separate PCB_ECO01
1 separate PCB_EC02
1 separate PCB_ECO03
3 shields U_12
2 shields R_12

The kit does not include a bus bar.
Datasheet and Application Note can be found on www.melexis.com
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2 PCBs layout

The kit includes different PCB layout to cover different current ranges. The EC-01 has a single trace whereas

the EC-02 and EC-03 PCBs offer “coil-like” design with multiple windings, which increases the magnetic flux
density and therefore the sensor sensitivity.

PCB EC-01(single trace) for U-shield and C-shield

The top layer (105 um) is a conductor. The bottom layer is an expanded ground layer

Layer:
Bottom- layer
Current: We recommend™:
MAX 30A RMS for PCB application
Dimension [I/b/h]: 36.8mm x 30.5mm x 1.6mm

(1): The maximum current is limited by the PCB. For higher currents (> 30A), one can use an external conductor (i.e. a bus bar).

PCB EC-02 (three windings)

The top three layers have one conductor trace (3 windings total). The bottom layer is an expanded ground.

Layer Top- layer Second- layer

o c':\:'ig'\' nosoo"

Third - layer Bottom- layer

Current: We recommend™:
MAX 30A RMS for PCB application
Dimension [I/b/h]: 36.8mm x 30.5mm x 2mm

(1): The maximum current is limited by the PCB. For higher currents (> 30A), one can use an external conductor (i.e. a bus bar).
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PCB EC-03 (6 windings)

The top three layers have two conductor traces (6 windings total). The bottom layer is an expanded ground.

Layer: Four layers — 6 windings

Second- layer

Current: We recommend™:
MAX 7A RMS for PCB application
Dimension [I/b/h]: 42mm x 35mm x 1.5mm

(1): The maximum current is limited by the PCB. For higher currents (> 10A), one can use EC-01, EC-02 or an external conductor (i.e. a
bus bar).

3 Sensor sensitivity

Product Code  Option Code Sensitivity Range (Typical)
MLX91208 CAL 100-700 mV/mT (250mV/mT)
MLX91208 CAH 50-300 mV/mT (100mV/mT)

The different sensors are factory programmed to the typical sensitivity. Please refer to the datasheet for more
details about sensitivity programming.
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4 Sensor pin-out and connections
Diagnostic low Diagnostic high
MLX21208 MLX%1208
——() Ansleg Output 3 ] & — {0 #Analag Output
) Supply voltags ) Supply voltage
() GO ) oo
Figure 1: Connections schematic for MLX91208
Table 1: Capacitors/ resistors typical values
Part Description Value Unlt
C1 | Supply capacitor, EMI, ESD | 100
C2 | Decoupling, EMI, ESD 479 nF
C3 | Decoupling, EMI, ESD 2-10% | nF
R1 | Pull up or pull down resistor | 6-100 | kQ
(1)  Optional
(2)  10nF is recommended for better EMC and ESD performance.
Table 2: Sensor PIN designation
Pin # Name Type Function
1 VDEC Digital Digital Supply Voltage
3 VSS Ground Supply Voltage
4 TEST/MUST Digital Test and Factory Calibration
5 VDD Supply Supply Voltage
6 out Analog Current Sensor Output
Table 3: Connectors PIN OUT for PCB EC-03
Pin # Connected to
1 GND
2 VDD
3 ouT
4 TEST
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5U12 and R12 ferromagnetic shields description

The shield is made of soft ferromagnetic material (i.e. low cost Fe-Si or Ni-Fe alloys) with a high permeability
(My)- The purpose of the shield is both to concentrate the current's magnetic field and to reduce the influence
of external stray magnetic fields. Our shield is usable for both bus bar and PCB applications. In order to get a
low hysteresis the shields are annealed after shaping. Any applied mechanical stress will deteriorate the
performance and should be avoided.

Geometry U12

Dimension [mm]

0 |2 ©
SE &
= Y = thickness =0.8mm
® Material: NiFe 48%
® Shielding factor is > 50 in the linear range
® Nonlinearity is < 0.05mT in the linear range
® The onset of the saturation starts at about +25mT
® Weight: 3.149g
Geometry R12: R-12x 8x 6 x 0.8
View \ Dimension [mm]
e —
1 | — L L |15
) 1.5 —
N N 4
'
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Recommendation about shield positions

Simulation Recommendation

® The closer the sensor to the ground plate of the shield,
the better the shielding against external stray fields
=> try to position the sensor as close as possible to the
ground plate of the shield

® The higher and longer the shield the better the shielding
=>» choose the right dimension for your application

® The closer the sensor to the bus bar the better is the
signal to noise ratio
=> try to position the sensor as close as possible to the
bus bar

Ferromagnetic shield supplier

Melexis partnered with MagLab and PML India for ferromagnetic material supply.

magnetic system design and measurement Permanent Magnets Lid.

www.maglab.ch www.pmlindia.com

Recently, PML and maglab signed an exclusive collaboration in the field of contactless current sensing. This
cooperation between maglab and PML offers an efficient and cost-effective solution for customers requiring
magnetic shields. maglab takes care of the engineering side, while PML manufactures the products to our
specifications.
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6 Typical output curves for different current ranges

6.1 Typical output with PCB_EC-01

MLX91208_EC-01_evb_1 03,2012
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* The maximum current is limited by the PCB trace. For higher currents (> 30A DC), consider use a bus bar connector.
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6.2 Typical output with PCB_EC-02

MLX91208_EC-02_evb_1
03,2012
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* The maximum current is limited by the PCB trace. For higher currents (> 30A DC), consider use a bus bar connector.
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6.3 Typical output with PCB_EC-03

MLXS1208_EC-03_evb_1 08,2012
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* The maximum current is limited by the PCB trace. For higher currents (> 10A DC), consider use a bus bar connector.
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6.4 Typical output with C-shield
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6.5 Typical output with bus bar

® Demonstrator based on bus bar 12mm x 100mm x 2mm;
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7 Links

Please consult the following documents for additional information:

e Application note MLX91208;
e Datasheets MLX91208;
e Current sensors reference design guide;
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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