- ML X90242
MeleXIG Linear Hall Effect Sensor

Microelectronic Infegrated Sysiems

Features and Benefits

® Quad Switched Hall Plate / Chopper Stabilized Amplifier
® Ratiometric Output for A/D Interface

® Low Quiescent Voltage Thermal Drift

® Small Plastic Packages (TSOT, 4-SIP-VA, TO-92)

® ROHS compliant TSOT package

Applications

® Linear Position Sensing
® Rotary Position Sensing

® Current Sensing

Ordering Information

Part No. Sensitivity Voq TC Temp. Range Package Nb pins
MLX90242LUA-CC03 40 mV/mT (£ 500G) 2.50V 700 ppm/°C -40C to 150C UA 3
MLX90242LVA-CC03 40 mV/mT (£ 500G) 2.50V 700 ppm/°C -40C to 150C VA 4
MLX90242ESE-BC03 15 mV/mT (+ 1300G) 2.50V - -40C to 85C TSOT 3
MLX90242ESE-CC03 40 mV/mT (+ 500G) 2.50V - -40C to 85C TSOT 3
1. Functional Diagram 2. Description

The MLX90242 is a CMOS Linear Hall Effect

sensor IC. It possesses active error correction

circuitry which virtually eliminates the offset

errors normally associated with analog Hall
Output Effect devices.
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The ratiometric output voltage is proportional to
the supply voltage. When using the supply
— voltage as a reference for an A/D converter,
fluctuations of +10% in supply voltage will not
affect accuracy. For a positive slope, the voltage

Package |Pinl |Pin2|Pin3 |Pin4 |Slope at the output will increase as a South magnetic
field is applied to the branded face of the

. MLX90242. Conversely, the voltage output will
TSOT Voo |OUt | Vs Positive decrease in the presence of a North magnetic

field. For a negative slope, the voltage at the

UA Voo |Vss |Out Negative output will increase as a North magnetic field is

applied to the branded face of the MLX90242.
Conversely, the voltage output will decrease in
the presence of a South magnetic field.

VA Voo |nfc [Vss |Out Positive
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3. Glossary of Terms

- Gauss, Tesla: Two units to quantify a magnetic flux density. Conversion: 1 mT = 10 Gauss
- Voq: Quiescent output voltage. Output voltage for B = 0.

4. Absolute Maximum Ratings

Supply Voltage (Over Voltage), Voo 7.0V
Output Current Short to Vdd 5mA
Output Current Short to Vss 0.5mA
Output Pin Short to Vss Pin Infinite
Output Over Voltage 8V
Operating Temperature Range, Ta -40°C to 150°C
Storage Temperature Range, Ts -55°C to 150°C
Maximun Junction Temp, Ty 170°C
Magnetic Flux Density Infinite

Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute-
maximume-rated conditions for extended periods may affect device reliability.
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5. MLX90242 Electrical Specifications

DC Operating Parameters. L: To =-40 to 150°C, E: To = -40 to 85°C
Vpp = 5.0V (Unless otherwise specified)

Parameter Symbol Test Conditions Min  Typ  Max Units
Supply Voltage Voo Operating 45 5.0 55 v
Supply Current Ipb B=0,Vop=5V, lour=0 1.8 2.5 45 mA
Output Current lout Voo = 5V -1.0 - 0.1 mA
Pull-up = 5 kQ, Pull-down = 50 kQ
Quiescent Output Voltage Voa B=0,TA=25°C 2.4 2.5 2.6 V
Output Voltage Von Vop= 5V, lour =-1.0 mA 4.75 V
Output Voltage Vou Vob =5V, lour = 0.1 mA 0.25 V
Response Time tr \Vdd=5V,Vout from Voq to Vow/VoL 400 800 uS
without load
Noise (RMS) 5 10 mV
Output Resistance Rour 20 Q
Linearity Error Le 0.5 %Vdd

6. MLX90242 Magnetic Specifications

L: To=-40to 150°C, E: To =-40to 85°C
Vpp = 5.0V (Unless otherwise specified)

Parameter Symbol | MLX90242LUA-CC03 | MLX90242LVA-CC03 | MLX90242ESE-BC03 | MLX90242ESE-CC03
Min | Typ | Max [ Min [Typ | Max | Min | Typ | Max | Min | Typ | Max
Thermal Voq Drift () A Voo -25 25 | 25 25 +/-250) +/-250)
(mV)
Sensitivity, Ta =25° C S 332 | 390|449 | 353 | 415 | 477 | 11.5| 15 | 173 | 332 | 39.0 | 44.9
(mV/mT)
TC of Sensitivity TCs 430 | 680 | 930 | 430 | 680 | 930 680 @ 680 @
(ppm/°C)

(1) B=0, TA = -40 to 150°C

(2) For TSOT package, TC of Sensitivity and Thermal VVoq Drift are not fully tested and therefore cannot be specified.
Characterization and statistic data can be provided by Melexis upon request.
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7. Applications Information

MLX90242

Linear Hall Effect Sensor

C1 and C2 values can be trimmed to satisfied EMC requirements according to the environment (PCB,

connectors,...).

The output rise time is affected for large capacitor C2, depending of the couple R1;C2.

3

Recommended Wiring

4
MLX
90242
C1=10nF |q|

—
e

L

R1=10k

|
Ez -

O Vour

2.5nF

8. Installation Comments

1.) Avoid mechanical stress on leads or package.

Stress may cause Vogq shift.
A.) Avoid bending leads at the package interface.
B.) Support the leads by clamping, when bending.
C.) Avoid gluing device to another material.
This may cause temperature-related stress.

2.) CMOS products are static sensitive devices, please observe ESD precautions.

3.) Observe temperature limits during soldering
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9. Standard information regarding manufacturability of Melexis
products with different soldering processes

Our products are classified and qualified regarding soldering technology, solderability and moisture
sensitivity level according to following test methods:

Reflow Soldering SMD’s (Surface Mount Devices)

» IPC/JEDEC J-STD-020
Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount Devices
(classification reflow profiles according to table 5-2)
 EIA/JJEDEC JESD22-A113
Preconditioning of Nonhermetic Surface Mount Devices Prior to Reliability Testing
(reflow profiles according to table 2)

Wave Soldering SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

» EN60749-20

Resistance of plastic- encapsulated SMD'’s to combined effect of moisture and soldering heat
+ EIA/JEDEC JESD22-B106 and EN60749-15

Resistance to soldering temperature for through-hole mounted devices

Iron Soldering THD’s (Through Hole Devices)

+ EN60749-15
Resistance to soldering temperature for through-hole mounted devices

Solderability SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

+ EIA/JJEDEC JESD22-B102 and EN60749-21
Solderability

For all soldering technologies deviating from above mentioned standard conditions (regarding peak
temperature, temperature gradient, temperature profile etc) additional classification and qualification tests
have to be agreed upon with Melexis.

The application of Wave Soldering for SMD's is allowed only after consulting Melexis regarding assurance
of adhesive strength between device and board.

Melexis is contributing to global environmental conservation by promoting lead free solutions. For more
information on qualifications of ROHS compliant products (RoHS = European directive on the Restriction
Of the use of certain Hazardous Substances) please visit the quality page on our website:
http://www.melexis.com/quality.asp

10. ESD Precautions

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD).
Always observe Electro Static Discharge control procedures whenever handling semiconductor products.
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11. Package Information

11.1. UA Package

MLX90242

Linear Hall Effect Sensor

oy [ o s UA Package Dimensions

120 Typical

0.84

430
063 [ 390 >
Typ5° Max 5°
264
234
A T A
*
42GA 320
2053 % proce!
A
048 A
043 175
0.7 Max | |- ‘155 Min. 9.0
— 038
ggg* - (- Typical
(see note 3)
041
041 S aling
0.35™ 035
A
1.30 ‘
124 257
251
NOTES:

1.) Controlling dimension: mm

1.95+/-0.15

UA Hall Plate / Chip Location

0.45
Hall Plate dimension: o4t
0.150x0.150

==hi

1.52+/-0.15
>

Marked
Surface

All Dimensions in millimeters

Front side marking
Part Number MLX90242 (2 digits)

—

Die Version (2 digits)
[42 ][ oA |

PINOUT: 2.) Leads must be free of flash and
Pin1 V. plating voids
Pin 2 G'f\‘DD (Vss) 3.) Leads must not arc toward m ww m
Pin 3 Output the rear of package \—> Last Lot Number Digit (1 digit)
4.) Package dimensions exclude o
molding flash ———» Week Date Code (2 digits)
5.) Tolere}nce is 0:254mm unless » Year Date Code (1 digit)
otherwise specified
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11.2. TSOT Package (RoHS compliant)

1.10 MAX
2.75BSC - > SEATING .
0.8870% ‘ Hall plate location
~—Leamse . i oo -
| 00750 41720.
! N (% o - ‘q
b 1 il R o
0 | =]
@ . 3¢ Q 2
0l 8 So ] & X
B3 —-'—;H'— —- S ° 0.275:0.08
s +
S o H‘ T
Mt |
—
1 A\
e =i} = 100 =
! \Al_/ VIEW VIEW
; N 0.50 BSC
JIoP SIDE
VIEW VIEW
BASE
12° REF. TYP, PL“/QTTI:G METAL
< [}
0.10 R. MIN. / 9
- \f 0.10 R. MIN . 5°
Q| 4°+ : SEATING B 035 B §§
: +/-0.10 N
-~ 0% §
> 0575 RFF. SECTION S
END B-B’ scenotes
VIEW
Notes:

1. All dimensions are in millimeters
2. Outermost plastic extreme width does not include mold flash or protrusions. Mold flash and protrusions shall not exceed 0.15mm per side.
3. Outermost plastic extreme length does not include mold flash or protrusions. Mold flash and protrusions shall not exceed 0.25mm per side.

4. The lead width dimension does not include dambar protrusion. Allowable dambar protrusion shall be 0.07mm total in excess of the lead
width dimension at maximum material condition.

5. Dimension is the length of terminal for soldering to a substrate.
6. Dimension on SECTION B-B’ are apply to the flat section of the lead between 0.08mm and 0.15mm from the lead tip.
7. Formed lead shall be planar with respect to one another with 0.076mm at seating plane.

242: Part Number MLX90242

XYWW : Last lot number digit (X) - Year (Y) - Week (WW)
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11.3. VA Package

5.33 . .
s ) VA Package Dimensions VA Hall Plate / Chip Location
‘ s 1.88 +/- 0.15
122 Hall Plate
132 3.76 0.15x0.15
3.86
P, KR w0l -0
4.10 »| Pl B T
- i
45° X 1mm ’«77 4:( +—c ;
* e N N
242GA Sl 1 e
XXXXXXX oser | 4l 330 363 Surface
028 /‘\D i l Reference (0,0)
F AE ']‘—[‘ ']—[‘ ']—[‘ lj— + VA L All Dimensions in millimeters
o] <L ! x A |2 ofle—e
! ‘ i B | o
1 2l 3| | o Notes:
C | o 1. Pinout: Pin1l Voo
1550 D 450 Pin 2 n/c
1 — Pin 3 GND
E | o Pin 4 Output
s Fo| o 2. Controlling dimension: mm .
P [*o G | o 3. Leads must be free of flash and plating voids.
Zi: 4. Leads must not arc toward the rear of package.
H | oo 5. Package dimensions exclude molding flash.
3| 6. Tolerance: +/- 0.254 mm unless otherwise specified.
S ' v 9. *Marking:
Line 1:
1st three digits (242) = Part Number
4th and 5th digits (GA) = Revision Number
Line 2:
7 Digits =Lot Number
Back Side Marking =Lot Number
YYWW =DateCode
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12. Disclaimer

Devices sold by Melexis are covered by the warranty and patent indemnification provisions appearing in
its Term of Sale. Melexis makes no warranty, express, statutory, implied, or by description regarding the
information set forth herein or regarding the freedom of the described devices from patent infringement.
Melexis reserves the right to change specifications and prices at any time and without notice. Therefore,
prior to designing this product into a system, it is necessary to check with Melexis for current information.
This product is intended for use in normal commercial applications. Applications requiring extended
temperature range, unusual environmental requirements, or high reliability applications, such as military,
medical life-support or life-sustaining equipment are specifically not recommended without additional
processing by Melexis for each application.

The information furnished by Melexis is believed to be correct and accurate. However, Melexis shall not
be liable to recipient or any third party for any damages, including but not limited to personal injury,
property damage, loss of profits, loss of use, interrupt of business or indirect, special incidental or
consequential damages, of any kind, in connection with or arising out of the furnishing, performance or
use of the technical data herein. No obligation or liability to recipient or any third party shall arise or flow
out of Melexis’ rendering of technical or other services.

© 2005 Melexis NV. All rights reserved.

For the latest version of this document, go to our website at
www.melexis.com

Or for additional information contact Melexis Direct:

Europe, Africa, Asia: America
Phone: +32 1367 0495 Phone: +1 603 223 2362
E-mail: saes europe@melexis.com E-mail: saes usa@melexis.com

ISO/TS 16949 and 1S0O14001 Certified
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