MLX92255LSE

Dual Hall Effect Latch with two Speed Outputs

1. Features and Benefits
= QOperating Voltage from 2.7V to 5.5V

= Two Integrated Hall plates for Direction
Detection

= Latching Magnetic Characteristics

= Feedback loop during power-on

2. Application Examples
= Windows lifter with Anti-Pinch feature
= Rotation speed & direction detection
= Linear speed & direction detection
= Angular position detection

= Power closures with Anti-Pinch features

3. Description

The Melexis MLX92255 is a second generation
Hall-effect dual latch designed in mixed signal
CMOS technology. The device integrates a voltage
regulator, two Hall sensors with advanced offset
cancellation system and two open-drain output
drivers, all in a single package.

Two Hall plates are integrated on the same piece
of silicon, thus using the high precision of the
wafer fabrication process to ensure a fixed

Melexis

INSPIRED ENGINEERING

With latching magnetic characteristics, both speed
outputs (OUT1, OUT2) are turned low or high
respectively with a sufficiently strong South or
North pole facing the package top side. When
removing the magnetic field, the device keeps its
previous state.

During Startup communication with the IC is
possible to load the previous state into the
registers of our IC. This will then be used as a
starting point.

The MLX92255 is delivered in a Green compliant
5-pin Thin Small Outline Transistor (TSOT) for
surface-mount process.

The block diagram is shown on Figure 1.
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4. Ordering Information

Product Temperature Package Option Code Packing Form Definition
MLX92255LSE L SE AAA-001 RE Sensitivity £3mT
Table 1

5. Glossary of Terms

TC Temperature Coefficient [ppm/°C]
Gauss (G), Tesla (T) Units for the magnetic flux density —1 mT=10G
RoHS Restriction of Hazardous Substances
Thin Small Outline Transistor (TSOT package) — also referred with the Melexis package
TSOT e
code “SE
ESD Electro-Static Discharge
Table 2

6. Pin Definitions and Descriptions
6.1. Pin Definition for TSOT-5L

Pin No. Name Description
1 0ouUT1 Start-up input/Open-Drain Output 1
2 0ouUT2 Start-up input/Open-Drain Output 2 5
3 VDD Power Supply -
4 GND Ground pin
5 GND Ground pin
Table 3
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7. Absolute Maximum Ratings
Parameter Symbol \ Min. Typ. Max. Unit
6

Supply Voltage Voo -0.5 Vv

Supply Current ¥ loo -20 20 mA
Output Voltage Vout -0.5 6 \%

Output Current @ lout -20 20 mA
Operating Temperature Range Ta -40 150 °C
Maximum Junction Temperature T, 165 °C
ESD Sensitivity — HBM ?) - 8 kv
ESD Sensitivity — CDM ! - 1000 Vv

Magnetic Flux Density B Unlimited mT
Table 4

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

1 Including current through the protection structure. Max Power dissipation should be also considered

2 Human Body Model according AEC-Q100-002 standard

3 Charged Device Model according AEC-Q100-011 standard
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8. General Electrical Specifications

DC Operating Parameters T, = -40°C to 150°C, Vpp = 2.7V to 5.5V (unless otherwise specified)

Electrical Parameter ‘ . . Condition
Supply Voltage Voo 2.7 - 5.5 Vv Operating
Supply Current Iop 3 5 7 mA
Output Leakage Current lore 0.001 5 MA Voyr =55V, B<Bgp
Output Saturation Voltage Vours 0.15 0.4 \Y B> B, lgyr = 5mMA

. s Voo =5V, Vpy P =5V,
Output Rise/Fall Time @3) tr/ tr 0.3 Us Rey = 1K, C, = 50pF
Chopping Frequency fehop 500 kHz
Output Refresh Period teer 4 6 us

Over 1000 successive output

Output Jitter (p-p value) @ trrer 4.8 us switching events @10kHz

triangle wave, Bpgac=30mT
>10mT triangle wave

Maximum Switching

4 kH
Frequency ** fow 0 66 z magnetic field
Power-On Reset Voltage ®) Vpor 2.5 2.6 \Y
Power-On Time " tron 20 40 us Vpp= 5V, dVpp/dt > 2V/us
Input High Voltage ® Vi 2.0 - 5.5 Vv
Input Low Voltage ® Vi - - 0.8 \Y
SE Package Thermal
Resistcanfe Rriun 300 °C/W | Single layer (1) JEDEC board
Table 5

1 Typical values are defined at Tp = +25°C and Vpp = 5V

2 Guaranteed by design and verified by characterization, not production tested

3 Measured between 0.1*Vpy and 0.9*Vpy

4 Rpy and Vpy are respectively the external pull-up resistor and pull-up power supply

5 Maximum switching frequency corresponds to the maximum frequency of the applied magnetic field which is detected without loss of pulses
6 If Vpp drops below Vpor the output is reset to High state

7 The Power-0On Time represents the time from reaching Vpp = 2.7V to the first refresh of the outputs

8 Applicable for OUT1 and OUT2 during start-up
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9. Magnetic Specifications
9.1. MLX92255LSE-AA-001

DC Operating Parameters T, = -40°C to 150°C, Vpp = 2.7V to 5.5V (unless otherwise specified)

Parameter Rt . Unit Condition
Operating Point Bop 0.5 3.0 5.5 mT
Release Point Brp -5.5 -3.0 -0.5 mT

3 6 10 mT | T,=-40°C to 150°C
Hysteresis ? Bhyst A o

4 6 10 mT | Ty=-40°Cto 55 °C

-2 2 mT | Bop;—B Bp1 — Bapa, Ta = 25°C
Magnetic Matching Bwiatcr 3 3 op1 ~ Bop OF Bre1 ~ Bre2, Ta

) mT Bop1 — Bop2 OF Brp1— Brpz
Magnetic Offset Borr 2 2 mT (Bopa + Bre1) / 2, (Bopa + Brea) / 2
Temperature Coefficient ® TC -1800 ppm/°C
Hall Sensors Spacing - 1.45 mm
Table 6

1 Typical values are defined at Ty = +25°C and Vpp = 5V
2 Guaranteed by design and verified by characterization, not production tested

3 Temperature coefficient value is guaranteed by design and verified by characterization and is calculated using the followin g formula:

o

Br —Bn 108 |

ppm
Bysec X (T = Th) C

];T1 = —40°C; T, = 150°C
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10. Output Behavior versus Magnetic Pole
DC Operating Parameters T, = -40°C to 150°C, Vpp = 2.7V to 5.5V (unless otherwise specified)

Parameter Output State Condition
South pole Low B>Bop
North pole Highm B<Bgp

Table 7: Output behavior versus magnetic pole (2)

1 Default output state during power-up
2 Magnetic pole applied perpendicularly to Hall plate, facing the branded/top side of the package
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11.1. Default Application Schematic

Rpu2 N .
2.7k ote:

1. For proper operation, a 10nF to 100nF bypass capacitor
VDD K
+ v C1 OuUT1 Voun should be placed as close as possible to the Vpp and ground
[_ DD T

10-100nF ouT2 A—o Vour. PN

GND
MLX92255

11.2. Start-up procedure

v 4 dvpy/dt>2V/us Voo
[ tron R
Vpp Min »-
(2.9v)
t
Sensor outputs
Y~
. - According to the applied magnetic field
Output drivers OFF (High-impedance) and the state provided by the ECU during tpoy t
A >
ECU outputs (open-drain)
\(Change
Output drivers OFF (High-impedance)
R . port ECU reads sensor outputs
or ON depending on the state to be applied -
Adirection t
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11.3. Output Jitter

Output Jitter
\VourTi p
Veu
tyrren
VOUTS 1
B[mT]“
14
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12. Standard Information

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)

e |PC/JEDEC J-STD-020
Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount Devices
(classification reflow profiles according to table 5-2)
e EIA/JEDECJESD22-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)

e EN60749-20

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

Resistance to soldering temperature for through-hole mounted devices

Iron Soldering THD’s (Through Hole Devices)

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

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

e EIA/JEDEC 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.aspx

13. 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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14. SE Package Information
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1.

1.Dimension “D” and “E1” do not include mold flash
or protrusions. Mold flash or protrusion shall not
exceed 0.15mm on “D” and 0.25mm on “E” per
side.

T

Notes:

2. Dimension “b” does not include dambar
protrusion.

[

3. This part is compliant with JEDEC specification
MO-193.
This part is full compliance to EIAJ specification
Y SC-74.

A2
A

Al
le

tl: — r
Marking:

D Top Side: 55A — Name of the Device (MLX92255)

Bottom Side: xyww  x = last digit of lot number
y = last digit of year

ww = week

Hall plate location

in
¥ K J L

TOP VIEW END VIEW

This table in mm

min - 0.025 | 0.85 | 2.80 | 2.60 | 1.50 | 0.30 | 0.30 | 0.10 | 095 | 1.90 | 1.45 | 0525 | 0.6 | 0.562 | O°

max | 1.00 0.10 0.90 | 3.00 | 3.00 | 1.70 | 0.50 | 0.45 | 0.20 | BSC | BSC | 1.45 | 0.925 1 0.622 | 8°
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15. Contact

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

For additional information, please contact our Direct Sales team and get help for your specific needs:

Europe, Africa Telephone: +32 13 67 04 95

Email : sales_europe@melexis.com
Americas Telephone: +1 603 223 2362

Email : sales_usa@melexis.com

Asia Email : sales_asia@melexis.com

16. Disclaimer

The information furnished by Melexis herein (“Information”) is believed to be correct and accurate. Melexis disclaims (i) any and all liability in connection with or arising out of the
furnishing, performance or use of the technical data or use of the product(s) as described herein (“Product”) (ii) any and all liability, including without limitation, special,
consequential or incidental damages, and (iii) any and all warranties, express, statutory, implied, or by description, including warranties of fitness for particular purpose, non-
infringement and merchantability. No obligation or liability shall arise or flow out of Melexis’ rendering of technical or other services.

The Information is provided "as is” and Melexis reserves the right to change the Information at any time and without notice. Therefore, before placing orders and/or prior to
designing the Product into a system, users or any third party should obtain the latest version of the relevant information to verify that the information being relied upon is current.
Users or any third party must further determine the suitability of the Product for its application, including the level of reliability required and determine whether it is fit for a
particular purpose.

The Information is proprietary and/or confidential information of Melexis and the use thereof or anything described by the Information does not grant, explicitly or implicitly, to
any party any patent rights, licenses, or any other intellectual property rights.

This document as well as the Product(s) may be subject to export control regulations. Please be aware that export might require a prior authorization from competent authorities.
The Product(s) are intended for use in normal commercial applications. Unless otherwise agreed upon in writing, the Product(s) are not designed, authorized or warranted to be
suitable in applications requiring extended temperature range and/or unusual environmental requirements. High reliability applications, such as medical life-support or life-
sustaining equipment are specifically not recommended by Melexis.

The Product(s) may not be used for the following applications subject to export control regulations: the development, production, processing, operation, maintenance, storage,
recognition or proliferation of 1) chemical, biological or nuclear weapons, or for the development, production, maintenance or storage of missiles for such weapons: 2) civil
firearms, including spare parts or ammunition for such arms; 3) defense related products, or other material for military use or for law enforcement; 4) any applications that, alone
or in combination with other goods, substances or organisms could cause serious harm to persons or goods and that can be used as a means of violence in an armed conflict or any
similar violent situation.

The Products sold by Melexis are subject to the terms and conditions as specified in the Terms of Sale, which can be found at https.//www.melexis.com/en/legal/terms-and-
conditions.

This document supersedes and replaces all prior information regarding the Product(s) and/or previous versions of this document.
Melexis NV © - No part of this document may be reproduced without the prior written consent of Melexis. (2016)

ISO/TS 16949 and 1S014001 Certified
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




