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1. Features and Benefits 

▪ Current interface for 2-wire applications 

▪ Pre-programmed magnetic Unipolar or 
Omnipolar Switch 

▪ End-of-Line (Customer programmable) 

▪ Temperature compensation coefficient in 
the range -2000 to 0 ppm/°C 

▪ Wide magnetic range from 0.5mT to 
200mT (40mT for IMC variant) 

▪ Optional IMC integration for lateral 
magnetic sensing (X or Y) 

▪ Integrated self-diagnostic functions 

activating a dedicated Safe State 

▪ Parallel or Sequential diagnostic modes 

▪ Safe State Duration from 0.5ms to 800ms 

▪ Wide operating voltage range 2.7V to 28V 

▪ Developed according ISO26262 ASIL-B 
SEooC 

▪ AEC-Q100 qualified device 

▪ Packages, RoHS compliant 

▪ UA (Through hole) 
▪ UA with integrated capacitor (PCB-less) 
▪ TSOT23 (Surface mount) 

▪ Integrated protections 

▪ Reverse supply voltage protection 

▪ Thermal protection 
▪ Under-voltage reset 

2. Application Examples 

▪ Seat position 

▪ Seatbelt buckle 

▪ Steering column motor 

▪ Active air skirt, flaps & e-vents 

▪ Expansion valves & pumps 

▪ Brake fluid level sensor 

▪ Wheel speed sensor 

▪ Transmission applications 

3. Description 

The MLX92342/1 is a monolithic sensor IC sensitive 
to perpendicular or lateral magnetic field (version 
dependent). The output state of the device is 
changing the supply current. The two-wire 
interface not only saves one wire, but also allows 
implementation of diagnostic functions as reverse 
polarity connection and malfunction detection. 

The MLX92342 can be programmed to act as 
magnetic unipolar switch, omnipolar switch or 
latch. The device has two magnetic thresholds (BOP 
and BRP), each of them can be programmed 
independently.  

The MLX92342/1 has comprehensive on-chip 
diagnostic mechanisms, compliant with ASIL-B 
level. All diagnostic functions are leading to one 
and the same Safe state, reported with a dedicated 
Safe current. The user can select between Parallel 
or Sequential diagnostic modes, respectively 
selecting between fast magnetic update or fast 
diagnostic response. 

Customers can benefit from the end-of-line (EoL) 
programming capability of the MLX92342 to trim 
mechanical tolerances away or alternatively 
choose a pre-programmed MLX92341 switch 
device. Programming is available with the PTC04 or 
EVB2 through the VDD pin. 
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4. Ordering Information 

Product Temperature Package Option Code Packing Form Definition 

MLX92342 L SE AAA-000 RE Customer EoL programmable 

MLX92342 L UA AAA-000 BU Customer EoL programmable 

MLX92342 L UA AAA-100 BU Customer EoL programmable 

MLX92342 L UA AAA-300 BU Customer EoL programmable 

MLX92341 L UA AAA-101 BU Pre-programmed Unipolar Switch 

MLX92341 L UA AAA-102 BU Pre-programmed Unipolar Switch 

Legend: 

Product MLX92341 – Factory Pre-Programmed Switch sensor 

MLX92342 – Customer EoL Programmable sensor 

Temperature Code: L: TA from -40°C to 150°C 

Package Code: “UA” for TO92-3L package 

“SE” for TSOT23-3L package 

Option Code: 0xx => Perpendicular sensitive 

1xx => Integrated capacitor (UA package only, perpendicular sensitive) 

3xx => Integrated capacitor and IMC (UA package only, lateral sensitive) 

Packing Form: BU: Bulk    RE: Reel 

Ordering Example: MLX92342LUA-AAA-000-BU 
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5. Pin Definitions and Descriptions 

5.1. Pin Definition for SE package 

 

5.2. Pin Definition for UA package 

 

 
 

5.3. Pin Definition for UA package with integrated capacitor 

 
 
 

Pin # Name Description 

1 VDD Power Supply 

2 TEST For Melexis use only 

3 GND Ground 

Pin # Name Description 

1 VDD Power Supply 

2 GND Ground 

3 TEST For Melexis use only 

Pin # Name Description 

1 VDD Power Supply 

2 TEST For Melexis use only 

3 GND Ground pin 
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6. Glossary of Terms 

Term Definition 

Gauss (G), Tesla (T) Units for the magnetic flux density − 1 mT = 10 G 

TC Temperature Coefficient of the magnetic threshold (in ppm/°C) 

ADC Analog-to-Digital Converter 

BOP Operating magnetic threshold 

BRP Release magnetic threshold 

7. Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage VDD 32 V 

Reverse supply voltage VDDREV -32 V 

Maximum junction temperature(1) TJ_MAX +175 °C 

ESD – HBM(2) - 8 kV 

System ESD(3) - contact discharge - 15 kV 

System ESD(3) - indirect discharge - 25 kV 

ESD – CDM(4) - 1 kV 

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

 

 
 
1 Guaranteed by 1000 hours HTOL 
2 Human Body Model according AEC-Q100-002 standard 
3 According to ISO10605, only for option codes in UA with Capacitor 
4 Charged Device Model according AEC-Q100-011 standard 
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8. General Electrical and Timing Specifications 

Operating conditions VDD = 2.7V to 28V, TJ = -40°C to 175°C (unless otherwise specified) 

Electrical Parameter Symbol Condition Min Typ(1) Max Unit 

OFF Supply current IOFF   
2 – 5 

mA 
5 – 6.9 

ON Supply current ION  12 – 17 mA 

Reverse supply current IDDREV VDD = -28V -0.1 – – mA 

Safe State supply current ISAFE  0.2 0.5 0.8 mA 

Under Voltage Reset 
threshold 

VUVR  – – 2.5 V 

Under Voltage Reset reaction 
time(2) 

tUVR VDD drop to 1.5V – 0.5 – µs 

Power-On time(3, 5) tON_MAG VDD = 5V, ΔVDD/Δt ≥ 2V/µs – 60 75 µs 

Power-On time(4, 5, 6) 

(including the first 

diagnostics update) 

tON_DIAG_SEQ 

VDD = 5V, ΔVDD/Δt ≥ 2V/µs 

Sequential Diagnostic 
Mode 

– 85 100 µs 

tON_DIAG_PAR 
VDD = 5V, ΔVDD/Δt ≥ 2V/µs 

Parallel Diagnostic Mode 
– 6.2 6.8 ms 

Output update period(6) 
TUPD_SEQ 

Sequential Diagnostic 
Mode 

43 48 53 µs 

TUPD_PAR Parallel Diagnostic Mode 7 8 9 µs 

Fault handling time(6) 
TDIAG_SEQ 

Sequential Diagnostic 
Mode 

58 64 70 µs 

TDIAG_PAR Parallel Diagnostic Mode 7.4 8.2 9 ms 

Safe State Duration 
tolerance(6) 

ΔTSAFE_STATE  -10 – 10 % 

Supply current rise/fall time(2) tR/tF 
VDD = 12V, CLOAD=50pF to 
GND 

– 0.3 1 µs 

 
 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 Guaranteed by design and verified by characterization, not production tested  
3 The Power-On Time represents the time from reaching VDD = 2.7V to the first refresh of the output state according to 

applied magnetic field 
4 The Diagnostic Power-On Time represents the time from reaching VDD = 2.7V to the first refresh of the output state 

according to applied magnetic field and the complete diagnostic checks 
5 Power-On Slew Rate is not critical for proper device start-up 
6 Verified by characterization. In correlation with a production test  
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Electrical Parameter Symbol Condition Min Typ(1) Max Unit 

Output Jitter (p-p)(2) 

tJITTER_SEQ 

Triangular magnetic field 
with BPEAK≥10xBOP, 
FB=10kHz; Magnetic Latch, 
Sequential Diagnostic Mode 

– 55 – µs 

tJITTER_PAR 

Triangular magnetic field 
with BPEAK≥10xBOP, 
FB=10kHz; Magnetic Latch, 
Parallel Diagnostic Mode 

– 10 – µs 

Maximum switching 
frequency(2) 

FSW_MAX_SEQ 

Triangular magnetic field 
with BPEAK≥10xBOP; 

Magnetic Latch, Sequential 
Diagnostic Mode 

6 7 – kHz 

FSW_MAX_PAR 

Triangular magnetic field 
with BPEAK≥10xBOP; 

Magnetic Latch, Parallel 
Diagnostic Mode 

30 40 – kHz 

Thermal Protection threshold TPROT  – 190 – °C 

Integrated bypass capacitor CBP Only for option -1xx / -3xx – 100 – nF 

UA package thermal resistance RTHJA 

Single layer PCB, 

JEDEC standard test boards, 

still air (LFPM=0) 

– 200 – °C/W 

SE package thermal resistance RTHJA 

Single layer PCB, 

JEDEC standard test boards, 

still air (LFPM=0) 

– 300 – °C/W 

 
 

9. Version Specific Parameters 

MLX92342 devices are unlocked and can be tuned with the Melexis PTC04 programmer, the MLX92342 comes 
with a default setting which is described in this section. MLX92341 switch devices are pre-programmed and 
locked by Melexis, these variants cannot be changed at customer side. 

 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 Guaranteed by design and verified by characterization, not production tested  
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9.1. MLX92342LUA-AAA-000, MLX92342LUA-AAA-100 and MLX92342LSE-AAA-000 

Operating conditions VDD = 2.7V to 28V, TJ = -40°C to 175°C (unless otherwise specified) 

Parameter Symbol Test Conditions Min Typ(1) Max Units 

Operating point programming range Bop VDD = 12V, 
TJ = 25°C 

-200 - 200 mT 

Release point programming range Brp -200 - 200 mT 

BOP/BRP programming resolution NBOP/NBRP  - 16 - bit 

BOP/BRP tolerance after 
programming, absolute error(2) 

ΔBXP(abs) 
VDD = 12V, 
TJ = 25°C 

-0.7 - 0.7 mT 

BOP/BRP tolerance after 
programming, relative error(2) 

ΔBXP(rel) 
VDD = 12V, 
TJ = 25°C 

-4 - 4 % 

BOP/BRP tolerance over temperature 
after programming, absolute error(2) 

ΔBXP_TC(abs)  -0.002 - 0.002 mT/°C 

BOP/BRP tolerance over temperature 
after programming, relative error(2) 

ΔBXP_TC(rel)  -0.06 - 0.06 %/°C 

BOP/BRP Temperature Coefficient 
Programming Range(3) TC  -2000 - 0 ppm/°C 

TC programming resolution NTC  - 8 - bit 

Diagnostic Enable   - 1 - bit 

Diagnostic Mode 
(Parallel/Sequential) 

  - 1 - bit 

Safe State Duration programming 
range 

TSAFE_STATE  0.5 – 800 ms 

TSAFE_STATE programming resolution NTSAFE_STATE  - 8 - bit 

Omnipolar mode selection   - 1 - bit 

Output Polarity Selection   - 1 - bit 

Programming Lock   - 1 - bit 

Customer programmable ID    - 8 - bit 

Factory pre-programmed settings 

Magnetic Parameter Symbol Condition Min Typ(2) Max Unit 

Operating point BOP 

TJ = -40°C 14.8 16.1 17.7 

mT TJ = 25°C 13.9 15.0 16.3 

TJ = 150°C 11.3 12.9 14.9 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 The magnetic tolerance coefficients can be used for approximate magnetic specification  over the lifetime of the IC. 

Contact Melexis application engineering for a more precise magnetic specification. The usage of the coefficients is 

described in chapter 10.7. 
3 The Temperature Coefficient is calculated using following formula: 

𝑇𝐶 =
𝐵𝑋𝑇2−𝐵𝑋𝑇1

𝐵𝑋𝑇1×(𝑇2−𝑇1)
× 106, 𝑝𝑝𝑚 ℃⁄   where: T1 = 25°C, T2 = 150°C 

In case of magnetic Latch application: BXT1 (BXT2) = BHYS at T1 (T2) 

In case of magnetic Switch application: BXT1 (BXT2) = BOP or BRP at T1 (T2) 
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Magnetic Parameter Symbol Condition Min Typ(1) Max Unit 

Release point BRP 

TJ = -40°C 11.8 12.9 14.3 

mT TJ = 25°C 11.0 12.0 13.2 

TJ = 150°C 8.9 10.4 12.1 

Hysteresis(2) BHYS 

TJ = -40°C 2.6 3.2 3.8 

mT TJ = 25°C 2.4 3.0 3.5 

TJ = 150°C 1.9 2.6 3.3 

 

 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 BHYS = BOP - BRP 
3 The Temperature Coefficient is calculated using following formula: 

𝑇𝐶 =
𝐵𝑋𝑇2−𝐵𝑋𝑇1

𝐵𝑋𝑇1×(𝑇2−𝑇1)
× 106, 𝑝𝑝𝑚 ℃⁄   where: T1 = 25°C, T2 = 150°C 

In case of magnetic Latch application: BXT1 (BXT2) = BHYS at T1 (T2) 

In case of magnetic Switch application: BXT1 (BXT2) = BOP or BRP at T1 (T2) 

Sensitive 
Axis 

Magnetic 
Function 

Active 
Pole 

TC(3)  
(ppm/oC) 

IOFF 
(mA) 

Output 
Polarity 

Diagnostic 
Mode 

Diagnostic 
Functions 

Safe State 
Duration (ms) 

Z 
Unipolar 
Switch 

South -1100 6 Direct Parallel Enabled 10 
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9.2. MLX92342LUA-AAA-300 

Operating conditions VDD = 2.7V to 28V, TJ = -40°C to 175°C (unless otherwise specified) 

Parameter Symbol Test Conditions Min Typ(1) Max Units 

Operating point programming range Bop VDD = 12V, 
TJ = 25°C 

-40 - 40 mT 

Release point programming range Brp -40 - 40 mT 

BOP/BRP programming resolution NBOP/NBRP  - 16 - bit 

BOP/BRP tolerance after 
programming, absolute error(2) 

ΔBXP(abs) 
VDD = 12V, 
TJ = 25°C 

-0.8 - 0.8 mT 

BOP/BRP tolerance after 
programming, relative error(2) 

ΔBXP(rel) 
VDD = 12V, 
TJ = 25°C 

-4 - 4 % 

BOP/BRP tolerance over temperature 
after programming, absolute error(2) 

ΔBXP_TC(abs)  -0.002 - 0.002 mT/°C 

BOP/BRP tolerance over temperature 
after programming, relative error(2) 

ΔBXP_TC(rel)  -0.06 - 0.06 %/°C 

BOP/BRP Temperature Coefficient 
Programming Range TC(3)  -2000 - 0 ppm/°C 

TC programming resolution NTC  - 8 - bit 

Diagnostic Enable   - 1 - bit 

Diagnostic Mode 
(Parallel/Sequential) 

  - 1 - bit 

Safe State Duration programming 
range 

TSAFE_STATE  0.5 – 800 ms 

TSAFE_STATE programming resolution NTSAFE_STATE  - 8 - bit 

Omnipolar mode selection   - 1 - bit 

Output Polarity Selection   - 1 - bit 

Programming Lock   - 1 - bit 

Customer programmable ID    - 8 - bit 

Factory pre-programmed settings 

Magnetic Parameter Symbol Condition Min Typ(1) Max Unit 

Operating point BOP 

TJ = -40°C 11.1 12.9 14.3 

mT TJ = 25°C 11.0 12.0 13.2 

TJ = 150°C 8.9 10.4 12.1 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 The magnetic tolerance coefficients can be used for approximate magnetic specification  over the lifetime of the IC. 

Contact Melexis application engineering for a more precise magnetic specification. The usage of the coefficients is 

described in chapter 10.7. 
3 The Temperature Coefficient is calculated using following formula: 

𝑇𝐶 =
𝐵𝑋𝑇2−𝐵𝑋𝑇1

𝐵𝑋𝑇1×(𝑇2−𝑇1)
× 106, 𝑝𝑝𝑚 ℃⁄   where: T1 = 25°C, T2 = 150°C 

In case of magnetic Latch application: BXT1 (BXT2) = BHYS at T1 (T2) 

In case of magnetic Switch application: BXT1 (BXT2) = BOP or BRP at T1 (T2) 
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Magnetic Parameter Symbol Condition Min Typ(1) Max Unit 

Release point BRP 

TJ = -40°C -14.3 -12.9 -11.8 

mT TJ = 25°C -13.2 -12.0 -11.0 

TJ = 150°C -12.1 -10.4 -8.9 

Hysteresis(2) BHYS 

TJ = -40°C 23.9 25.8 27.5 

mT TJ = 25°C 22.7 24.0 25.4 

TJ = 150°C 18.6 20.7 23.3 

 

 

9.3. MLX92341LUA-AAA-101 

Operating conditions VDD = 2.7V to 28V, TJ = -40°C to 175°C (unless otherwise specified) 

Magnetic Parameter Symbol Condition Min Typ(1) Max Unit 

Operating point BOP 

TJ = -40°C 7.5 8.5 9.7 

mT TJ = 25°C 7 7.9 9 

TJ = 150°C 5.7 6.8 8.2 

Release point BRP 

TJ = -40°C 4.9 5.7 6.8 

mT TJ = 25°C 4.5 5.3 6.3 

TJ = 150°C 3.5 4.6 5.8 

Hysteresis(2) BHYS 

TJ = -40°C 2.2 2.8 3.3 

mT TJ = 25°C 2 2.6 3.1 

TJ = 150°C 1.6 2.2 2.9 

 

 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 BHYS = BOP - BRP 
3 The Temperature Coefficient is calculated using following formula: 

𝑇𝐶 =
𝐵𝑋𝑇2−𝐵𝑋𝑇1

𝐵𝑋𝑇1×(𝑇2−𝑇1)
× 106, 𝑝𝑝𝑚 ℃⁄   where: T1 = 25°C, T2 = 150°C 

In case of magnetic Latch application: BXT1 (BXT2) = BHYS at T1 (T2) 

In case of magnetic Switch application: BXT1 (BXT2) = BOP or BRP at T1 (T2) 

Sensitive 
Axis 

Magnetic 
Function 

Active 
Pole 

TC(3)  
(ppm/oC) 

IOFF 
(mA) 

Output 
Polarity 

Diagnostic 
Mode 

Diagnostic 
Functions 

Safe State 
Duration (ms) 

X Latch South -1100 6 Direct Parallel Enabled 10 

Sensitive 
Axis 

Magnetic 
Function 

Active 
Pole 

TC(3)  
(ppm/oC) 

IOFF 
(mA) 

Output 
Polarity 

Diagnostic 
Mode 

Diagnostic 
Functions 

Safe State 
Duration (ms) 

Z 
Unipolar 
Switch 

South -1100 3.5 Inverted Sequential Disabled 10 
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9.4. MLX92341LUA-AAA-102 

Operating conditions VDD = 2.7V to 28V, TJ = -40°C to 175°C (unless otherwise specified) 

Magnetic Parameter Symbol Condition Min Typ(1) Max Unit 

Operating point BOP 

TJ = -40°C 7.5 8.5 9.7 

mT TJ = 25°C 7 7.9 9 

TJ = 150°C 5.7 6.8 8.2 

Release point BRP 

TJ = -40°C 4.9 5.7 6.8 

mT TJ = 25°C 4.5 5.3 6.3 

TJ = 150°C 3.5 4.6 5.8 

Hysteresis(2) BHYS 

TJ = -40°C 2.2 2.8 3.3 

mT TJ = 25°C 2 2.6 3.1 

TJ = 150°C 1.6 2.2 2.9 

 

 

 
 
1 Unless otherwise specified the typical values are defined at TA = +25°C and VDD = 12V 
2 BHYS = BOP - BRP 
3 The Temperature Coefficient is calculated using following formula: 

𝑇𝐶 =
𝐵𝑋𝑇2−𝐵𝑋𝑇1

𝐵𝑋𝑇1×(𝑇2−𝑇1)
× 106, 𝑝𝑝𝑚 ℃⁄   where: T1 = 25°C, T2 = 150°C 

In case of magnetic Latch application: BXT1 (BXT2) = BHYS at T1 (T2) 

In case of magnetic Switch application: BXT1 (BXT2) = BOP or BRP at T1 (T2) 

Sensitive 
Axis 

Magnetic 
Function 

Active 
Pole 

TC(3)  
(ppm/oC) 

IOFF 
(mA) 

Output 
Polarity 

Diagnostic 
Mode 

Diagnostic 
Functions 

Safe State 
Duration (ms) 

Z 
Unipolar 
Switch 

South -1100 6 Inverted Sequential Disabled 10 
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10. Detailed Description 

10.1. Diagnostic modes 

The MLX92342/1 can operate in two Diagnostic modes – Parallel Diagnostic Mode and Sequential Diagnostic 
Mode. The diagnostic modes are acquisition modes, they change how the chip acquires the magnetic and 
diagnostic signal, even if all diagnostic functions are disabled. The diagnostic modes don’t change the 
diagnostic coverage. The diagrams below illustrate how the two modes are different. 

ADC
input

TUPD_SEQ = 48µs

TDIAG_PAR = 8.2ms

TDIAG_SEQ = 64µs

TUPD_PAR = 8µs

- output state update marker

PARALLEL DIAGNOSTIC MODE

SEQUENTIAL DIAGNOSTIC MODE

LEGEND

- magnetic field

- analog diagnostic functions

- digital diagnostic functions

 

10.1.1. Parallel Diagnostic Mode 

In Parallel Diagnostic Mode the analog diagnostic signals are summed with the magnetic signal in the analog 
domain, allowing both signals to be converted simultaneously. In the digital domain the diagnostic signals and 
the magnetic signal are again separated and used for diagnostic functions and magnetic comparison. Applying 
a magnetic field higher than the magnetic range can lead to distortion of the diagnostic signals and ultimately 
to a diagnostic failure. In Parallel Diagnostic Mode, the magnetic output state update (TUPD_PAR) occurs every 
8µs, while the complete diagnostic cycle (TDIAG_PAR) takes 8.2ms. The analog diagnostic functions are slower 
than the digital diagnostic function and therefore define the overall diagnostic period. This mode prioritizes 
the processing of the magnetic signal, making it better suited for applications where t he magnetic field is 
quickly changing or where output jitter is important (e.g. Latch in motor commutation applications). 
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10.1.2. Sequential Diagnostic Mode 

In Sequential Diagnostic Mode, the analog diagnostic signals and the magnetic signal are converted by the 
ADC in sequence, hence the name – Sequential Diagnostic Mode. This mode allows for direct use of the 
diagnostic signals and the magnetic signal without needing separation. In this mode, magnetic fields beyond 
the magnetic range won't distort the diagnostic signals and won't lead to false diagnostic failures. The output 
state update (TUPD_SEQ) occurs every 48µs, while the complete diagnostic cycle (TDIAG _SEQ) takes 64µs. In 
Sequential Diagnostic Mode, digital diagnostic functions are slower than analog diagnostic functions and 
therefore define the overall diagnostic period. This mode prioritizes processing of the diagnostic signals, 
making it better suited for applications where the magnetic field does not change often or where the chip is 
supplied for short durations and a fast output state update reflecting the result from the diagnostic functions 
directly leads to power savings (e.g. Switch in end position applications). 

10.2. Start-up procedure 

The Start-up procedure begins when the undervoltage reset is reached during supply voltage ramp-up and 
ends at the first magnetic output state update. The Start-up procedure is illustrated below. During this 
procedure, the chip always operates in Sequential Diagnostic Mode, regardless of its programming. First, the 
junction temperature is acquired, then the magnetic field, followed by an output state update based on the 
applied magnetic field and programmed settings. This concludes the Start-up procedure with a typical duration 
of tON_MAG (60µs). The chip then continues in Parallel Diagnostic Mode or Sequential Diagnostic Mode, 
depending on its programming. 

VDD

IDD

IDD

t

t

t

VUVR

tON_MAG = 60µs

tON_DIAG_SEQ = 85µs

tON_DIAG_PAR = 6.2ms

ION

ISAFE

ISAFE

ION

tON_MAG = 60µs

B > BOP
Direct South switch
Sequential Diagnostic Mode

B > BOP
Direct South switch
Parallel Diagnostic Mode
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If Sequential Diagnostic Mode is selected, the chip continues with the conversion of analog diagnostic signals. 
Meanwhile, if a diagnostic fault occurs, the chip will transition to a safe output state (I SAFE current). All 
diagnostic functions are completed at tON_DIAG_SEQ (85µs). If all diagnostic checks have passed successfully, the 
output state will be equal to ION or IOFF after tON_DIAG_SEQ. The output state between tON_MAG and tON_DIAG_SEQ may 
not be valid (not corresponding to the magnetic field). In applications with Functional Safety requirements, it 
is recommended to sample the output state after tON_DIAG_SEQ, with Sequential Diagnostic Mode selected. After 
tON_DIAG_SEQ the chip continues to do magnetic output state updates with a period of T UPD_SEQ and diagnostic 
checks with a period of TDIAG_SEQ. 

If Parallel Diagnostic Mode is selected, the chip continues acquiring the rest of the diagnostic signals and the 
magnetic field simultaneously. Since the junction temperature was acquired in Sequential Diagnostic Mode 
during the Start-up procedure, the duration to complete acquisition of the rest of the diagnostic signals 
tON_DIAG_PAR (6.2ms) takes less time than the normal diagnostic period TDIAG_PAR (8.2ms). Between tON_MAG and 
tON_DIAG_PAR, the output is continuously updated based on the magnetic field (with an update period of T UPD_PAR). 
Meanwhile, if a diagnostic fault occurs, the chip will transition to a safe output state (I SAFE current). All 
diagnostic functions are completed at tON_DIAG_PAR. All diagnostic checks have passed successfully if the output 
state is equal to ION or IOFF after tON_DIAG_PAR. The output state between tON_MAG and tON_DIAG_PAR may not be valid 
(not corresponding to the magnetic field). In applications with Functional Safety requirements, it is 
recommended to sample the output state after tON_DIAG_PAR, with Parallel Diagnostic Mode selected. After 
tON_DIAG_PAR the chip continues to do magnetic output state updates with a period of T UPD_PAR and diagnostic 
checks with a period of TDIAG_PAR. 

10.3. Fault Handling Time 

Fault Handling Time refers to the maximum amount of time that elapses between a fault occurring and the 
output state transitioning to ISAFE. The Fault Handling Time is equal to TDIAG_SEQ or TDIAG_PAR in Sequential 
Diagnostic Mode or Parallel diagnostic mode respectively. 

10.4. Safe state duration (Retry period) 

The Safe state is the state MLX92341/2 enters when a diagnostic failure occurs. It is characterized by reduced 
supply current, equal to ISAFE. The amount of time the chip spends in this state is programmable and is called 
Safe state duration (TSAFE_STATE). After TSAFE_STATE has elapsed, the chip will perform a diagnostic retry. Therefore, 
the diagnostic retry period is roughly equal to the Safe state duration. During the diagnostic retry, the supply 
current will rise above the maximum of ISAFE. TSAFE_STATE must be selected long enough so that the detection of 
the safe state is guaranteed, otherwise it may not be properly detected because of the diagnostic retry. 

10.5. Jitter 

The jitter is the variation of the delay between the magnetic field crossing the threshold and the change of 
the output state. The jitter is primarily caused by the asynchronous sampling of the magnetic field. A 
secondary source of jitter is the thermal noise of the analog signal processing chain.  The jitter has a different 
value for Parallel Diagnostic Mode and Sequential Diagnostic Mode. The diagram below illustrates the jitter. 
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10.6. Self-heating 

The self-heating of the chip is an effect caused by the power dissipated in the chip and the junction-to-air 
thermal resistance of the package. The self-heating should be taken into account for two reasons. First, it may 
limit significantly the maximum ambient temperature the chip operates. Second, it may lead to a shift of the 
magnetic thresholds. 

The maximum ambient temperature can be calculated using the following formula:  

𝑇𝐴𝑀𝐴𝑋
=  𝑇𝐽_𝑀𝐴𝑋 − 𝑉𝐷𝐷𝑀𝐴𝑋

× 𝐼𝑂𝑁 × 𝑅𝑇𝐻𝐽𝐴 

For UA package and maximum supply voltage, the formula yields the following maximum ambient 
temperature: 

𝑇𝐴𝑀𝐴𝑋
= 175℃ − 28𝑉 × 14.5𝑚𝐴 × 200 ℃

𝑊⁄ = 93.8℃ 

The maximum supply voltage can be calculated based on the desired ambient temperature:  

𝑉𝐷𝐷𝑀𝐴𝑋
=

𝑇𝐽_𝑀𝐴𝑋 − 𝑇𝐴𝑀𝐴𝑋

𝐼𝑂𝑁 × 𝑅𝑇𝐻𝐽𝐴
 

 

For UA package and a maximum desired TA of 125°C, the formula yields the following maximum supply voltage: 

𝑉𝐷𝐷𝑀𝐴𝑋
=

175℃ − 125℃

14.5𝑚𝐴 × 200 ℃
𝑊⁄

= 17.2𝑉 
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The maximum supply voltage of the chip should not exceed 28V. The maximum limit of I ON can be used in the 
calculations instead of the typical value for a worst-case calculation. Based in the above formulas, a graph can 
be found in chapter 12.2 Voltage Derating Curve for a quick reference. 

The self-heating is also affecting the magnetic thresholds, trough the TC of the magnetic thresholds. The TC is 
intended to compensate the temperature coefficient of the magnet. Since the temperature sensor is on the 
die it is affected by the power dissipation of the chip. The formula below shows the additional error caused 
by the self-heating. 

∆𝐵𝑋𝑃_𝑆𝐻 =
𝑇𝐶 × 𝑉𝐷𝐷𝑀𝐴𝑋

× 𝐼𝑂𝑁 × 𝑅𝑇𝐻𝐽𝐴

10000
, % 

For UA package, 28V maximum supply voltage and TC of -2000ppm/°C the additional error due to self-heating 
is: 

∆𝐵𝑋𝑃_𝑆𝐻 =
−2000 × 28𝑉 × 14.5𝑚𝐴 × 200 ℃

𝑊⁄

10000
= −16.24% 

This additional error should be applied on top of the normal magnetic tolerances. All magnetic specifications 
(for BOP and BRP) provided by Melexis are for TJ. Тhe self-heating error must be added to convert the magnetic 
specification to TA. The self-heating error is only influencing the minimum limits for positive magnetic 
thresholds and only the maximum limits for negative magnetic thresholds. The self -heating error should be 
calculated using and typical value of the magnetic threshold for the respected temperature. For example, the 
provided specification is the following: 

Test 
Condition 

Operating Point 
BOP (mT) 

Release Point 
BRP (mT) 

TC 
(ppm/oC) 

Min Typ Max Min Typ Max 

TJ = -40°C 9.3 11.3 13.3 -13.3 -11.3 -9.3 

-2000 TJ = 25°C 8 10 12 -12 -10 -8 

TJ = 150°C 5.5 7.5 9.5 -9.5 -7.5 -5.5 

Using the calculated ΔBXP_SH from above, the limits with self-heating taken into account are calculated in the 
following way: 

𝐵𝑋𝑃 = 𝐵𝑋𝑃_𝑀𝐼𝑁 + 𝐵𝑋𝑃_𝑇𝑌𝑃 × ∆𝐵𝑋𝑃_𝑆𝐻 

For BOP at TJ = -40°C: 

𝐵𝑂𝑃_𝑀𝐼𝑁−40 = 9.3𝑚𝑇 + 11.3𝑚𝑇 × −16.24% = 7.46𝑚𝑇 

Repeating the calculation for all temperature condition and for each threshold yields the following table: 

Test 
Condition 

Operating Point 
BOP (mT) 

Release Point 
BRP (mT) 

TC 
(ppm/oC) 

Min Typ Max Min Typ Max 

TA = -40°C 7.5 11.3 13.3 -13.3 -11.3 -7.5 

-2000 TA = 25°C 6.4 10 12 -12 -10 -6.4 

TA = 150°C 4.3 7.5 9.5 -9.5 -7.5 -4.3 
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All changes are bolded. It should be noted that the combination of 28V, UA package (used for the ΔBXP_SH 
calculation) and TA = 150°C will lead to overheating and activation of the thermal protection. Therefore, TA = 
150°C in the table above just demonstrates the methodology without practical application.  

The error can be reduced by using a magnet with lower TC coefficient, by lowering the supply voltage or by 
using a package with lower thermal resistance (UA instead of SE).  
 

10.7. BOP/BRP tolerances after programming 

This chapter is valid only for MLX92342. The tolerance of the magnetic thresholds after programming  with 
applied magnetic field at 25°C are calculated using the following formula: 

𝐵𝑋𝑃 = 𝐵𝑋𝑃_𝑈𝐼 ×
∆𝐵𝑋𝑃(𝑟𝑒𝑙)

100
⁄ + ∆𝐵𝑋𝑃(𝑎𝑏𝑠) 

BXP is either BOP or BRP, BXP_UI is the trimmed magnetic threshold displayed in the programming user interface 
and ΔBXP(rel) and ΔBXP(abs) are the tolerance coefficients for the respected version (can be found in the version 
specification).  The tolerance of the magnetic thresholds over temperature are calculated using the following 
formula: 

𝐵𝑋𝑃_𝑇 = 𝐵𝑋𝑃_𝑈𝐼 × (1 +
𝑇𝐶 × (𝑇𝐽 − 25℃)

106 ) × (1 +
∆𝐵𝑋𝑃(𝑟𝑒𝑙)

100
⁄ +

∆𝐵𝑋𝑃_𝑇𝐶(𝑟𝑒𝑙) × |𝑇𝐽 − 25℃|
100

⁄ )

+ ∆𝐵𝑋𝑃(𝑎𝑏𝑠) + ∆𝐵𝑋𝑃_𝑇𝐶(𝑎𝑏𝑠) × |𝑇𝐽 − 25℃| 

TC is the programmed temperature coefficient in ppm/°C, TJ is desired temperature for the calculation (e.g., 
−40°C or 125°C), ΔBXP_TC(rel) and ΔBXP_TC(abs) are the tolerance coefficients over temperature for the respected 
version (can be found in the version specification). Self-heating is not taken into account in the above formula. 
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11. Magnetic Behavior 

The MLX92342 can be programmed to act as magnetic Latch, Unipolar Switch or Omnipolar Switch. The 
magnetic function, thresholds and active magnetic axis can be programmed. Any magnetic behavior can be 
configured by the user for MLX92342 or it can be pre-defined as a Switch by Melexis for MLX92341. 

11.1. Active magnetic pole definition 

 

SE package – South Active pole 

 

SE package – North Active pole 

 

UA package – South Active pole 

 

UA package – North Active pole 

 

UA package – South Active pole (IMC version) 

 

UA package – North Active pole (IMC version) 
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11.2. Output behavior 

11.2.1. Unipolar switch sensor 

BRP BOP

Current level

South

IDD=ION

IDD=IOFF

0mT

 BRP BOP

Current level

South

IDD=ION

IDD=IOFF

0mT

 
Direct South Active Pole Inverted South Active Pole 

 
Current level

North

IDD=IOFF

0mT

IDD=ION

BOPBRP  

Current level

North

IDD=IOFF

0mT

IDD=ION

BOPBRP  
Direct North Active Pole Inverted North Active Pole 

 

11.2.2. Omnipolar switch sensor 

 

BOP

Current level

North South

IDD=ION

0mT
BRP

IDD=IOFF

IDD=ION

IDD=IOFF

BRPBOP  
Direct Omnipolar Switch 
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11.2.3. Latch Sensor 1 

BOP

Current level

North South

IDD=ION

0mT
BRP

IDD=IOFF

 BOP

Current level

North South

IDD=IOFF

0mT
BRP

IDD=ION

 

South Active Pole North Active Pole 

12. Application Information 

12.1. Typical application Schematic  

VDD

GND

VS

MLX92342/1

TEST
C1

100nF

(Optional)

ECU

RSENSE

     

VHSENSE

1. The TEST pin can be optionally connected to GND 

or left floating.

2. A series resistor Rsense is typically used to convert 

the sensor's output current states into corresponding 

measurable voltage levels. This resistor is placed on 

the GND path as a low-side shunt and is usually 

integrated within the ECU module (A high-side 

placement on the Vs line is also possible).

 

 

 
 
1 Latch configuration can be achieved only with the programable variant: MLX92342. 
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12.2. Voltage Derating Curve 

Specified for the typical ION value 
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13. Package Information 

13.1. TSOT-3L (SE package) 

13.1.1. TSOT-3L – Package dimensions 

1 2

3

 

13.1.2. TSOT-3L – Sensitive spot 

1.45 ± 0.20 mm

0
.9

2
 ±

 0
.2

0
 m

m

0.28 ± 0.03 mm

1.14 ± 0.15 mm

1
.5

0
 ±

 0
.2

0
 m

m
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13.1.3. TSOT-3L – Package marking 

34A

6th character of lot number

L

Top

Bottom

Y

X

Last digit of the calendar year

0: No IMC version (-0xx)

Fixed characters
34AX

1 2

3

WW Assembly calendar week

LYWW

1 2

3
 

13.2. TO92(UA package) 

13.2.1. TO92-3L – Package dimensions 
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13.2.2. TO92-3L – Sensitive spot 

With integrated capacitor (-1xx, -3xx)

Without integrated capacitor (-0xx)

1.34 ± 0.13 mm

1
.1

6
 ±

 0
.1

3
 m

m

0.44 ± 0.03 mm

2.16 ± 0.13 mm

2
.8

4
 ±

 0
.1

3
 m

m

2.05 ± 0.13 mm

1
.0

9
 ±

 0
.1

3
 m

m

0.44 ± 0.03 mm

1.46 ± 0.13 mm

2
.9

1
 ±

 0
.1

3
 m

m

1 2 3 1 2 3

1 2 3 1 2 3

 

13.2.3. TO92-3L – Package marking 

34A

6th character of lot number

L

Top

Y

X

Last digit of the calendar year

34AX
LYWW

0: No capacitor/IMC (-0xx)

1: Integrated capacitor (-1xx)

3: Integrated capacitor + IMC (-3xx)

Fixed characters

1 2 3

WW Assembly calendar week
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14. IC handling and assembly 

14.1. Storage and handling of plastic encapsulated ICs  

 

Plastic encapsulated ICs shall be stored and handled according to their MSL categorization level (specified in the 
packing label) as per J-STD-033.  

 

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD). The component assembly shall 
be handled in EPA (Electrostatic Protected Area) as per ANSI S20.20 
 

For more information refer to Melexis Guidelines for storage and handling of plastic encapsulated ICs(1) 

14.2. Assembly of encapsulated ICs 

 

For Surface Mounted Devices (SMD, as defined according to JEDEC norms), the only applicable soldering method 
is reflow. 

 

For Through Hole Devices (THD), the applicable soldering methods are reflow, wave, selective wave and robot 
point-to-point. THD lead pre-forming (cutting and/or bending) is applicable under strict compliance with Melexis 
Guidelines for lead forming of SIP Hall Sensors(1). 

 

Melexis products soldering on PCB should be conducted according to the requirements of IPC/JEDEC and J-STD-
001.  Solder quality acceptance should follow the requirements of IPC-A-610. 

 

For PCB-less assembly refer to the relevant application notes (1) or contact Melexis. 

 

Electrical resistance welding or laser welding can be applied to Melexis products in THD and specific PCB-less 
packages following the Guidelines for welding of PCB-less devices(1). 

 

Environmental protection of customer assembly with Melexis products for harsh media application, is applicable 
by means of coating, potting or overmolding considering restrictions listed in the relevant application notes (1) 

 

For other specific process, contact Melexis via www.melexis.com/technical-inquiry 

14.3. Environment and sustainability 

Melexis is contributing to global environmental conservation by promoting non-hazardous solutions.  
For more information on our environmental policy and declarations (RoHS, REACH…) visit 
www.melexis.com/environmental-forms-and-declarations 

 

 
 
1 www.melexis.com/ic-handling-and-assembly 

https://www.melexis.com/en/tech-info/ic-handling-and-assembly/storage-and-handling
http://www.melexis.com/lead-forming
http://www.melexis.com/welding
http://www.melexis.com/technical-inquiry
http://www.melexis.com/environmental-forms-and-declarations
http://www.melexis.com/ic-handling-and-assembly
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15. Disclaimer 
The content of this document is believed to be correct and accurate. However, the content of this document is furnished "as is" for informational 
use only and no representation, nor warranty is provided by Melexis about its accuracy, nor about the results of its implementation. Melexis 
assumes no responsibility or liability for any errors or inaccuracies that may appear in this document. Customer will follow the practices 
contained in this document under its sole responsibility. This documentation is in fact provided without warranty, term, or condition of any 
kind, either implied or expressed, including but not limited to warranties of merchantability, satisfactory quality, non-infringement, and fitness 
for purpose. Melexis, its employees and agents and its affiliates' and their employees and agents will not be responsible for any loss, however 
arising, from the use of, or reliance on this document. Notwithstanding the foregoing, contractual obligations expressly undertaken in writing 
by Melexis prevail over this disclaimer. 
 
This document is subject to change without notice, and should not be construed as a commitment by Melexis. Therefore, before placing orders 
or prior to designing the product into a system, users or any third party should obtain the latest version of the relevant information.  
Users or any third party must determine the suitability of the product described in this document for its application, including the level of 
reliability required and determine whether it is fit for a particular purpose.  
 
This document as well as the product here described may be subject to export control regulations. Be aware that export might require a prior 
authorization from competent authorities. The product is 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 or avionics application are specifically excluded by Melexis. The product 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. 
 
No license nor any other right or interest is granted to any of Melexis' or third party's intellectual property rights. 
 
If this document is marked “restricted” or with similar words, or if in any case the content of this document is to be reasonably understood as 
being confidential, the recipient of this document shall not communicate, nor disclose to any third party, any part of the document without 
Melexis’ express written consent. The recipient shall take all necessary measures to apply and preserve the confidential character of the 
document. In particular, the recipient shall (i) hold document in confidence with at least the same degree of care by which it maintains the 
confidentiality of its own proprietary and confidential information, but no less than reasonable care; (ii) restrict the disclosure of the document 
solely to its employees for the purpose for which this document was received, on a strictly need to know basis and providing that such persons 
to whom the document is disclosed are bound by confidentiality terms substantially similar to those in this disclaimer; (iii) use the document 
only in connection with the purpose for which this document was received, and reproduce document only to the extent necessary for such 
purposes; (iv) not use the document for commercial purposes or to the detriment of Melexis or its customers. The confidentiality obligations 
set forth in this disclaimer will have indefinite duration and in any case they will be effective for no less than 10 years from the receipt of this 
document.  
 
This disclaimer will be governed by and construed in accordance with Belgian law and any disputes relating to this disclaimer will be subject to 
the exclusive jurisdiction of the courts of Brussels, Belgium. 
The invalidity or ineffectiveness of any of the provisions of this disclaimer does not affect the validity or effectiveness of the other provisions. 
The previous versions of this document are repealed.   
 
Melexis © - No part of this document may be reproduced without the prior written consent of Melexis.  (2026) 
IATF 16949 and ISO 14001 Certified 

For the latest revision of this document, visit www.melexis.com 
Happy to help you! www.melexis.com/contact 

https://www.melexis.com/
http://www.melexis.com/MLX92352
http://www.melexis.com/MLX92352
http://www.melexis.com/contact
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  T C =     B  X T 2 −   B  X T 1    B  X T 1 ×  (   T 2 −   T 1 ) ×  10 6 ,     p p m ℃


  T C =     B  X T 2 −   B  X T 1    B  X T 1 ×  (   T 2 −   T 1 ) ×  10 6 ,     p p m ℃


  T C =     B  X T 2 −   B  X T 1    B  X T 1 ×  (   T 2 −   T 1 ) ×  10 6 ,     p p m ℃


  T C =     B  X T 2 −   B  X T 1    B  X T 1 ×  (   T 2 −   T 1 ) ×  10 6 ,     p p m ℃


  T C =     B  X T 2 −   B  X T 1    B  X T 1 ×  (   T 2 −   T 1 ) ×  10 6 ,     p p m ℃


    T    A  M A X =     T  J _ M A X −   V  D   D  M A X ×   I  O N ×   R  T H J A


    T    A  M A X = 175 ℃ − 28 V × 14 . 5 m A × 200  ℃  W = 93 . 8 ℃


    V    D D  M A X =     T  J _ M A X −   T    A  M A X    I  O N ×   R  T H J A


    V    D D  M A X =   175 ℃ − 125 ℃  14 . 5 m A × 200  ℃  W = 17 . 2 V


    ∆ B  X P _ S H =   T C ×   V  D   D  M A X ×   I  O N ×   R  T H J A 10000 ,   %


    ∆ B  X P _ S H =   − 2000 × 28 V × 14 . 5 m A × 200  ℃  W 10000 = − 16 . 24 %


    B  X P =   B  X P _ M I N +   B  X P _ T Y P ×   ∆ B  X P _ S H


    B  O P _ M I N − 40 = 9 . 3 m T + 11 . 3 m T × − 16 . 24 % = 7 . 46 m T


    B  X P =   B  X P _ U I ×   ∆   B  X P ( r e l ) 100 + ∆   B  X P ( a b s )


    B  X P _ T =   B  X P _ U I ×  ( 1 +   T C ×  (   T  J − 25 ℃ )   10 6 ) ×  ( 1 +   ∆   B  X P ( r e l ) 100 +   ∆   B  X P _ T C ( r e l ) ×  |   T  J − 25 ℃ | 100 ) + ∆   B  X P ( a b s ) + ∆   B  X P _ T C ( a b s ) ×  |   T  J − 25 ℃ |

