MLX92215

3-Wire Hall Effect Latch

Features and Benefits

= Wide operating voltage range: from 2.7V to
24V

= Chopper-stabilized amplifier stage
= Built-in negative temperature coefficient
= Reverse Supply Voltage Protection

= High ESD rating / Excellent EMC performance

Ordering information

Melexis

INSPIRED ENGINEERING

Applications
= Consumer and Industrial
= Solid-state switch
= E-Bike
= Motorcycles

= 3-phase BLDC motor commutation

| PartNo. | Temperature Code PackageCode | Comment

MLX92215LUA-AAA-000-BU L (-40°C to 150°C)
MLX92215LSE-AAA-000-RE L (-40°C to 150°C)
MLX92215LSE-ACA-000-RE L (-40°C to 150°C)
MLX92215LUA-AEA-000-RE L (-40°C to 150°C)
MLX92215LSE-AEA-000-RE L (-40°C to 150°C)
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UA (T092-3L) Bor/Bre= 1 3mT, TC = -1100 ppm/°C
SE (TSOT-23) Bor/Bre= 1 3mT, TC = -1100 ppm/°C
Bor/Bre=+ 3mT, TC = -2000 ppm/°C
Inverted output

UA (TO92-3L) Bor/Bre= £ 3mT, TC = -1100 ppm/°C
SE (TSOT-23) Bor/Bre= 1 3mT, TC = -1100 ppm/°C

SE (TSOT-23)

2. General Description

The Melexis MLX92215 is the second generation Hall-effect
latch designed in mixed signal CMOS technology.

The device integrates a voltage regulator, Hall sensor with
advanced offset cancellation system and an open-drain
output driver, all in a single package. Based on the existing
platform, the magnetic core is using an improved offset
cancellation system allowing faster and more accurate
processing while being temperature insensitive and stress
independent. In addition is implemented a negative
temperature coefficient to compensate the natural behaviour
of magnets becoming weaker with rise in temperature.

The included voltage regulator operates from 2.7V to 24V,
hence covering a wide range of applications. With the built-in
reverse voltage protection, a serial resistor or diode on the
supply line is not required so that even remote sensors can
be specified for low voltage operation down to 2.7V while
being reverse voltage tolerant.

With latching magnetic characteristics, the output is 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.
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3. Glossary of Terms

MilliTesla (mT), Gauss Units of magnetic flux density: 1mT = 10 Gauss
RoHS Restriction of Hazardous Substances
TSOT Thin Small Outline Transistor (TSOT package) — also referred with the Melexis package
code “SE”
ESD Electro-Static Discharge
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4. Absolute Maximum Ratings

Supply Voltage (2

Supply Voltage (Load dump) &3 Vop +32

Supply Current &2 4 Ioo +20 mA
Supply Current &34 Ioo +50 mA
Reverse Supply Voltage 2 VbDREV -24

Reverse Supply Voltage (Load dump)® 3 VbDREV -30

Reverse Supply Current (&2 IboReV -20 mA
Reverse Supply Current (+'33) IopRrev -50 mA
Output Voltage 2 Vour +27 \Y;
Output Current (-2 lout +20 mA
Output Current (&3 lout +75 mA
Reverse Output Voltage VouTrev -0.5 Y,
Reverse Output Current (-2 louTrev -50 mA
Operating Temperature Range Ta -40 to +150 °C
Storage Temperature Range Ts -55 to +165 °C
Maximum Junction Temperature 7 T +165 °C
ESD Sensitivity — HBM ® ©) - 4000 v
ESD Sensitivity — HBM () (10 8000 v
ESD Sensitivity — MM (1 - 500

ESD Sensitivity — CDM (42 - 1000 v
Magnetic Flux Density B Unlimited mT

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

1 The maximum junction temperature should not be exceeded
2 For maximum 1 hour

3 For maximum 0.5 s

4Including current through protection device

> Through protection device

6 For Vour< 27V

7 For 1000 hours

8 Human Model according AEC-Q100-002 standard

° Valid for version AAA and ACA

10 valid for version AEA

1 Machine Model according AEC-Q100-003 standard

12 Charged Device Model according AEC-Q100-011 standard
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5. General Electrical Specifications

DC Operating Parameters Ta = -40°C to 150°C, Vb = 2.7V to 24V (unless otherwise specified)

Supply Voltage Operating

Supply Current Iop 1.5 3.0 4.5 mA
Reverse Supply Current IopRev Vop = -18V 1 mA
Output Leakage Current lorr Vour =12V, Voo =12V, B< Brp 0.1 10 pA
Output Saturation Voltage Vbson B > Bor, Voo = 3.8 to 18V, loutr = 20mA 0.2 0.5 \%

s e e A A o 05 1w
(onshiscomtolie] Y ComcsopFmaND 01 03 1w
Chopping Frequency fcHor 340 kHz
Output Refresh Period ? teer 6 us

Average over 1000 successive switching

Delay time 24 to events @10kHz, square wave with B=30mT, 6 us
trise=trall<20ps
Over 1000 successive switching events

Output Jitter (p-p) @2 turTer @1kHz, square wave with B>30mT, +3 s
trise=traL <100ps

Maximum Switching Frequency

2,6) fow B>30mT and square wave magnetic field 30 50 kHz
Power-On Time (78 ton Voo = 5V, dVpo/dt > 2V/us 16 35 us
SE Package Thermal Resistance R Single layer (1S) Jedec board 300 °C/W
UA Package Thermal Resistance RtH Single layer (1S) Jedec board 200 °C/W

1 Typical values are defined at Ta = +25°C and Vpp = 12V

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

3 Reu and Veu are respectively the external pull-up resistor and pull-up power supply

4 The Delay Time is the time from magnetic threshold reached to the start of the output switching

> Output jitter is the unpredictable deviation of the Delay time

¢ Maximum switching frequency corresponds to the maximum frequency of the applied magnetic field which is detected
without loss of pulses

7 The Power-On Time represents the time from reaching Voo = Vror to the first refresh of the output (first valid output state)
8 power-On Slew Rate is not critical for the proper device start-up
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6. Magnetic Specifications
6.1. MLX92215LSE-AAA-000

DC Operating Parameters Voo = 3.8 to 24V, Ta=-40°C to 150°C

Operating Point Release Point
Bor (m) B (m) pompr | Atverot

Min Typ® Typ® Typ®
Ty =-40°C 1 3.2 5 £S -3:2 -1
=25°C 1 3 5 -5 -3.0 -1 -1100 South Pole
T,=150°C 0.5 2.6 5 -5 -2.6 -0.5

6.2. MLX92215LUA-AAA-000

DC Operating Parameters Vop = 3.8 to 24V, Ta = -40°C to 150°C

Operating Point Release Point
T Al Pol
est Condition Bor (mT) Bre (MT) (ppm /0 Q) ctive Pole

Min Typ® Typ() Typ®
T,=-40°C 1 3.2 5 =5 -3.2 -1
=25°C 1 3 5 -5 -3.0 -1 -1100 South Pole
T, =150°C 0.5 2.6 5 5 -2.6 -0.5

6.3. MLX92215LSE-ACA-000

DC Operating Parameters Vop = 3.8 to 24V, Ta = -40°C to 150°C

Operating Point Release Point
T Al Pol
est Condition Bop (mT) Bre (MT) (ppm /o 0 ctive Pole

Typt® Typt Typt
Ty =-40°C 12 3.2 55 55 -3.2 -1.2
Ty=25°C 1.0 2.8 47 47 2.8 -1.0 -2000 North Pole
Ty = 150°C 0.5 21 42 42 2.1 -0.5

6.4. MLX92215LUA-AEA-000

DC Operating Parameters Voo = 3.8 to 24V, Ta=-40°C to 150°C

Operating Point Release Point
Test Condition Active Pole
- il Bre (mT) (ppm/°c)

Min Typ® Typ® Typ®
T)=-40°C 1 3.2 5 -5 3! -1
T,=25°C 1 3 5 -5 -3.0 -1 -1100 South Pole
T,=150°C 0.5 2.6 5 ES -2.6 -0.5

1 Typical values are defined at Ta = +25°C and Vpp = 12V
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6.5. MLX92215LSE-AEA-000

DC Operating Parameters Vop = 3.8 to 24V, Ta =-40°C to 150°C

0 Operating Point Release Point TC :
Test Condition Active Pole
- BOP (mT) BRP (mT) (ppm/OC)
Min Max Min Max

Typ® Typ® Typ®
T, =-40°C 1 3.2 5 5 3.2 -1
T)=25°C 1 3 5 5 3.0 -1 -1100 South Pole
T,=150°C 0.5 2.6 5 5 26 -0.5
. _ _ Bry=Bry 6 (PP .+ _ _A0°C-T. — o
Note: TC = —T T x 10 2] 1 = —40°G; T, = 150°C

1 Typical values are defined at Ta = +25°C and Vpp = 12V
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7. Output Behavior versus Magnetic Pole

Output behaviour versus magnetic pole (!

7.1. South Pole Active
DC Operating Parameters Ta = -40°C to 150°C, Voo = 2.7V to 24V

Test Conditions ouT

South pole B > Bop Low (Vbson)
North pole B < Brp High (Vpu) @

~J

7.2. North Pole Active
DC Operating Parameters Ta = -40°C to 150°C, Vop = 2.7V to 24V

Test Conditions ouT

South pole B > Bor High (Vey) @
North pole B < Brp Low (Vbson)

1 Magnetic pole facing the branded/top side of the package

2 Default Output state during power-up
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8.1. Magnetic parameters vs. Ta
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8.2. Magnetic parameters vs. Vpp
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8.7. lorr vs. Ta
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8.9. SE Power Derating vs. Ta
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8.8. lorr Vvs. Vour

Melexis
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9.1. Typical Three-Wire Application Circuit

- 10nF
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MLX92215

VDD
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ouT

10k
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Melexis

Notes:

1. For proper operation, a 10nF to 100nF bypass capacitor should
be placed as close as possible to the Vpp and ground pin.

2. The pull-up resistor Rpy value should be chosen in to limit the
current through the output pin below the maximum allowed
continuous current for the device.

3. A capacitor connected to the output is not obligatory, because
the output slope is generated internally.
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10. 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)

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 ENG60749-15
Resistance to soldering temperature for through-hole mounted devices

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

e EIA/JEDECJESD22-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

11. ESD Precautions

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

REVISION 004 —JUNE 2020 Page 12 of 15
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12. Packages

12.1. SE Package (TSOT-23) package information

Hb

Npe

|
T i - 1. All dimensions are in millimeters
|
|
|
|
|
|

N

. Outermost plastic extreme width does not include mold flash or protrusions. Mold
E flash and protrusions shall not exceed 0.15mm per side.

w

. Outermost plastic extreme length does not include mold flash or protrusions. Mold
flash and protrusions shall not exceed 0.25mm per side.

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

material condition.
—e—)|
a i

(9

. Dimension is the length of terminal for soldering to a substrate.

6. Formed lead shall be planar with respect to one another with 0.076mm at seating

plane.
T
Marking:
A2 A
J' < Top side :
T——el > Al AAA/AEA: 15YY; YY: Year (last 2 digits)
D 4 ACA: 15CY; Y: Year
Bottom side:
Hall p| ate location AAA/AEA: XXXX: Lot Number (last 4 digits)
1-45+£0.20 ACA: XXXX: 3rd up to 6th characters of the Lot Number
. il
ot 0.275+0.03
+
z X ! \
Package
TOP VIEW fine SIDE VIEW

- 0025 085 280 260 150 030 030 010 095 199 O
max 100 010 090 3.00 3.00 170 050 045 020 BSC BSC g°

mmm

Supply Supply Voltage pin
2 ouT Output Open drain output
3 GND Ground Ground pin
REVISION 004 —JUNE 2020 Page 13 of 15
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1.1 UA (TO92 - 3L) package information

T

r-

—C

02 Li ";Eg’
H
A L1
i n
T e **T
b H
(4]
& 4 — =g en_Lg?
l - L ﬂ
***** & ———————-—-—-—-—-—}
e
Notes
Hall plate location 1. All dimensions are in millimeters

RED ENGIMEERING

2. Package dimension exclusive molding flash

2.05+0.13 o 0.44 +0.030 ‘

|Z|,f,,,,f,

A D L E L F ) L 11 ]S [ bllb2l cl e el

min 2.80 390 140 0.00 251 14.0 090 063 035 043 035 251 124
max 3.20 430 160 015 272 15.0 110 084 044 052 044 257 130

-m

Marking:

Linel:

15EY; Y - last digit of year

Line2:

LLLL- last four digits from lot number

[P
4+0.1
—

max REF REF REF REF
mmm
Supply Supply Voltage pin
2 GND Ground Ground pin
3 ouT Output Open drain output

REVISION 004 —JUNE 2020
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3. The end flash shall not exceed 0.127mm on the top side
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13. 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

14. 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)

1SO/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




