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| Who We Are

Established in 2008, Shanghai MagnTek Microelectronics Co., Ltd. is headquartered in

Shanghai, with subsidiaries in Shenzhen, Chongging and other places. It is a high-tech
enterprise focusing on the development, production and sales of magnetic induction

technology-based chips,

| What We Do

MagnTek serves multiple fields such as smart manufacturing, smart transportation, and smart
home. Research and development capabilities cover magnetic sensitive components and signal
processing chips. Based on industry experience, the company's application technology services
have been extended to magnet selection design, magnetic field simulation, motor system applica-
tion support, etc. MagnTek is a well-known brand in the field of magnetic sensor chips in China. In
the international market, our influence is gradually expanding.

| Our Strengths

MagnTek has a high-quality R&D team, with technical talents returning from the United States as
the core, composed of multiple doctors and masters. The company's customized solutions for
professional magnetic sensor applications and cost-effective product development capabilities
have been universally recognized by customers in various industries.

In terms of products, MagnTek strictly implements the 150 quality management system standard
requirements, and has exceeded the standard requirements in many aspects. In 2014, it passed
the guality management system certification of TUY NORD in Germany and obtained the GB/T
19001-2016/150%001:2015 certification. Currently, the 15026262 automotive electronic functional
safety certification system is being introduced.

| Our Mission
] A4 miﬁflﬁ‘ﬁwmﬁaﬁ%i@%,ﬁw

CEQ: %DJMM

b Using our technology to help the world become more intelligent and more energy efficient

| Our Vision

MagnTek is committed to continuously providing innovative magnetic sensing
technology and value-added application services based on magnetic sensing technology.
Our objective is to become an innovative high-tech company that leads the development

of magnetic sensing technology.
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L) Magnetic Switch Position Detection IC

MagnTek's magnetic switch position detection IC is an analog-digital mixed-signal integrated
circuit, which outputs high and low level switching signals to calibrate a magnetic field with a
certain threshold, so it can be used to detect the precise position of the measured object. These
*on-off" switching devices are widely used in various applications that require position detection,
such as seat belt detection, anti-pinch electric window direction and stroke judgment, and shifter
position detection in automotive electronics instead of mechanical switches. System; Bluetooth
headset wake-up/sleep detection, air-conditioning wind speed detection feedback and other
household consumer applications; cylinder stroke limit liquid level detection and other industrial
applications, including various DC brushless motor commutation detection. These switch
position sensors are not only easy to select and use, but also have the characteristics of small
size, low power consumption, high sampling frequency, and low cost, which can help customers

effectively improve system miniaturization and reliability.
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2 Sensing Technologies

® Hall-Effect Sensor IC

Electric current is applied to the semiconductor thin
film, a magnetic field passes through the thin film
perpendicularly, and the voltage difference between
the two ends of the thin film is proportional to the
strength of the magnetic field passing through. This
is the induction principle of the Hall effect.

* Magneto-Resistive Sensor IC

Magneto-Resistive (MR} material is a magnetic thin-film

material that exhibits varying resistance when an external
magnetic field is applied paralielly to the film surface. The

changing in its resistance can be sensed to measure the
strength or the angle of the magnetic field applied.

02 | Magnetic Switch Position Detection IC

3 Sensing Styles

e Uni-Polar Switch

Responds to either a north pole or a south pole to turn

on or off,
YVout
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® Latch Switch

Responds to a north pole or a south pole to turm on and
its opposite pole to turn off,
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® Omni-Polar Switch

Responds to both north and south magnetic poles to
turn on or off.

e High Voltage & High Speed Series <L ( (2

e
AEC Qualified

(AEC-Q100 certified)

This series of IC are manufactured in BCD process with
integrated Hall sensing elemeant. They offer features such
as wide operating voltage (3.8V ~ 60V), reverse voltage
protection, overcurrent protection, and 200KHz sampling
frequency. With temperature compensation, the IC can
work under wide temperature range (-40 - 150" C) and
maintain good performance and consistency.

Recommended applications: e-shifter, electric tailgate,

car air conditioner, wiper, efc.

Part Number

Supply | Temperature

Range

Uni-Polar 4.0 40~150
) Uni-Polar 4.0 -40~150

200K 3.8~60 4.0 ~40~150

200K, 3.8-60 4.0 40~150

200K 3.8~60 4.0 -40~150

200K 3.8~60 4.0 ~40~150

200K 3.8~60 4.0 40150

200K 3.8~60 4.0 -40~150

Magnetic
Operating | Releasing
Point (Gs)

140

255

B85

EL

50

20

50

20

Magnetic

50

20

=500

-20

=50

=20

Verticalinduction amws

Open drain

Small SOT-23, S0T-23,

Flat TO-92

Ot drali Smal E.E;I’T%_“._QSEDT 23,
: | SOT-2: -

Operi diain Smal EEI TR'QSAGT 23,
: Small 507-23, S0T-23,

Open drain LIE ?EITO-EJI
Onen drain Smallégl'%qﬂ?m-zl
Opendrain  SMANISOT-23,507-23,
Internal 10% Small 50T-23, 50T-23,

pull-up resistor Flat TO-92
Internal 10K Small SOT-23, SOT-23,

pull-up resistor Flat TO-92




mnn Vertical induction Vertical induction sss

® Dual Qutput Type ’75({@;“
(AEC-Q100 certified) AEC Qualified
With twao Hall-sensing elements with a fixed spacing
integrated into the same IC, this type of IC generates
2 switching signals with a phase shift, which can be
usedtodetect not only the speed but alsothe direction
of the moving target.

o Low Voltage & High Speed Series

This series of products use BCD technology, integrated
Hall sensor elements in the chip. The maximum
operating voltage is 24V, with reverse voltage
protection and overcurrent protection, and a sampling
frequency of not less than 100KHz. And with excellent
temperature compensation, the chip can work in the
environment of -40~~150°C, and maintain good
performance and consistency.

Recommended applications: car anti-pinch window /
sunroof, opening and closing of electric tailgates,
adjustment of car seat position, adjustment of antenna

o ; Recommended applications: electric bicycle, electric
angle of communication base stations, et

scooler, etc.

e T e N T ——
Part Number Type Frequency | Voltage L'un-ent! Range Operating| Releasing | Output Type Available Packages
Hz) | ™ | (mA) | (C) | PointiGs)| Point(Gs) |

Supply | Supply Temp-eraturei Magnetic | Magnetic
Part Number Voltage | Current Range Operating | Releasing | OutputType Available Packages
v imaA) (<) Point (Gs) | Point (Gs)

SpeedDirection

SOT-23-6L, Flat TO-94 Uni-Polar 400K  28~24 35  -40~150 110 B0  Opendrain T s

100K 37-34 45 A0~150 a5 235 Speed/Speed  SOT-23-6L, Flat TO-94 400K 28~24 35 40~150 20 -20 Oipen drain 5?{;5’%@?;“{':@%;,3 3.
100K 27-24 45  -40~150 25 25  Speed/Direction SOT-23-6L, Flat TO-94 Latch 400K 28-24 35  -40-150 60 60  Open drain SOT-23, Small SOT 23
100K 17-24 45 40~150 25 25 Speed/Speed  SOT-23-6L, Flat TO-94 | Unipolar 100K 27-24 45 40150 140 105  Opendrain sor-23 =&
100K 27~24 4.5 -40~150 140 105 Opendrain  50T-23-6L, Flat TO-54 Uni-Polar. 100K 27-34 45 -40~150 255 210 Open drain 50T-23 g:%‘g
100K 2.7-24 4.5 =40-~=150 255 210 Cpen drain SOT-23-6L , Flat TO-94 Latch 100K 2.0~24 4.5 -4--150 25 =25 Open drain S0T-23, Small 50T 23 E&I‘:
Latch 400K  28-24 35  -40~150 20 20; | SRSl | SUEBSmAl ST,
Latch 400K  28-24 23 40150 24 -24 Open drain L }éﬁg‘_‘%ﬂ'z 3.
Latch 400K 28~24 23 -40~150 24 24 p'u'ﬁ’;iés'i‘s’fm SOT-23, Flat TO-92
Latch 400K  28-24 425  -40~150 a5 45  Opendrain FlatTO-92
NIEEVER MM Omni-Polar 400K 28~24 23 -40-150 4150  #120  Opendrain SOT-23, Flat T0-62
100K 24-24 12 40-150 20 -20 Open drain 50T-2 f;-l 35;1%”_3??2 3




sne Vertical induction

#» Low Voltage & Low Power Series

This series of products use BCD technology, integrated Hall
sensor elements in the chip. The maximum operating voltage is
24V, and the maximum operating current is 1.2méA under the
condition of a sampling frequency of not less than 15K. At the
same time, it has good reverse voltage protection and overcur-
rent protection capabilities, and has excellent temperature
compensation, so that the chip can be at -40 It works in two
different temperature ranges of ~125°C and -40~150°C, and
maintains good performance and consistency. It is especially
suitable for position detection requirements that require a
balance between high sampling frequency and low power
consumption.

Recommended applications: electric curtain, miniature
DC brushless motor, Soft-close automatic door, etc.

Sampling | Supply | Supply |Temperature| Magnetic | Magnetic

Part Number Type | Frequency | Voltage | Current Range | Operating | Releasing | OutputType

_ (Hz) v | mA) | (C) | Point(Gs) | Point(Gs) |

RN UniPolar 25K 3.0~24 10 40-150 28 18 Open drain

P UniPolsr 25K 30-24 10 -40~150 120 90 Open drain
m Latch 25K 3.0-24 1.0 =40-~=150 20 =20 Open drain
m OmniPolar 25K  30-24 10 -40-125 +32 g2r  Emalie
m OmniPolar 25K  30-24 10  -40-125 +80 agn o teCRlIR
m OmniPolar 25K 30~24 10 -40-125 +60 e I i R R
m Ominl-Polar 25K 3.0-24 1.0 =40~125 +32 127 Open drain
m Omind-Polar 25K 3.0-24 1.0 ~A0~125 +80 +60 Opendrain
Ormini-Polar 25K 3.0-24 1.0 -40--125 +60 40 Opendrain
m Omnl-Polar 15K 24~24 06 -40~150 BS 55 Open drain
Omni-Polar 15K 24-24 056 -40-150 130 100 Open drain
m Ormini-Poldar 15K 24~24 0.6 -40-150 30 20 Open drain
m Latch 15K 24824 0.6 -40=-150 20 =20 Open drain

06 | Magnetic Switch Positio

Available Packages

SOT-23, Small 50T-23,
Flat TO-92

SOT-23, Small S0T-23,
Flat TO-92

S50T-23, Small 50T7-23,
Flat TD-92

SOT-23, Flat TD-92
S0T-23, Flat TO-92
SOT-23, Flat TO-92
50T-23, FlatTO-92
SOT-23, Flat TO-92

50T-23, Flat TO-92

S0T-23, Small S0OT-23,
Flat TO-92

SOT-23, Small 507-23,
Flat To-92

SOT-23, Small SOT-23,
Flat TO-92

SOT-23, Small SOT-23,
Flat TO-92

e Micropower Series

This series of products use CMOS technology, integrated
Hall sensor elements in the chip. The lowest 1.6V working
voltage, 1.2uf ultra-low power consumption, and
excellent temperature compensation enable the chip to
work in an environment of -40~125°C, which further
improves product consistency and anti-interference
ability,

Recommended applications: smart water meter / electrici-
tymeter / gas meter, smart door lock, TWS Bluetooth
headset, portable juice machine, sweeping robot, etc.

Sampling | Supply | Supply
Frequency | Voltage | Current
(Hz) v (uA)

Omni-Polar 20 2.0~55 1.2

Omni-Polar 20 2035 12

Part Number Type

Omni-Polar 20 20~5.5 12
20 20~55 1.2
20 20~55 1.2
20 20~5.5 1.2
20 1.6~5.0 1.7
20 1.6~5.0 1.7
20 1.6~5.0 1.7
(Ctri=d; 15HHE) {Ctrf=1; 40}

Range
(<)

-A0~125

“40--125
-40--125
40125
-A40~125
40135
-40-85

~40~85

~-4}-85

Temperature | Magnetic
Operating
Point (Gs)

Magnetic
Releasing
Point [Gs)

+9

25

+20

20

Output Type ‘ Available Packages

Push pull
Push pull
Push pull
Open drain
Open drain
Push pull
Push pull
Push pull

Push pull

Vertical induction se=

S0T-23, Flat TO-92,
DFN1GTE
SOT-23, Flat TO-92
S0T-23 Flat TO-92
SOT-23, Flat TO-92

SOT-23, Flat TO-52
s0T-23, Flat TO-92,
DEN1G0E, DFN1616

SOT-23, Flat TO-932,
DFN1608 DFN1616

50T-23, Flat TO-92,
DEN1608 DFNT616

50T-23-6,DFN1616



sus Plane induction

» Magneto-Resistive Switch Series \ o P
Ly .:b“-" >
According to the strength and angle of the parallel magnetic field, the AMR bridge res e ™ v

is integrated wi e ASIC int gle IC. The lC form non-contact position detection with magnets. Compared with
Hall IC, it has . y [hysteresis window can be less than 3 Gauss), sensing the parallel magnetic fields, and sensing the
rmagnetic fields from 360

It is mainly used in applications with different induction angles and low power high frequency induction. There are two - - e B ‘
shibin g lena gt iy i * ’ == Current Detection And Linear Position Detection'IC

S

MagnTek's magnetic current/linear displacement IC provides aneutput signal progortional to the linear
change of the magnetic field. Through reasonable magnetic cizgl andieircuit design, users€an.easily

1D AMR switch develop the linear, angular position‘og€lUrrent iptensity detectionS€nsol on thjs series of products.

The IC has built-in a single AMR bridge resistor to realize The introduction of online programming prafiucts has-effectively ad the dif‘iiculty of secondary

the detection of the magnetic field within an included development and made high-precision non-cantact posstion dET_E'QJ Easine.

angle of + ical applications are accurate positio MagnTek's magnetic current/linear displacement IC Mtludes two o Ines: current.sensors and

: : linear displacement sensors. -

o g
rd #

Recommended applications: industrial cylinder stroke Recommended applications: current detection, hiandheld pan/tilt, accelerator pedal, Sewing spee

position detection, smart water and gas meter flow - governor,eff-axis encoder, etc. . _ 1
counting and anti-magnetic attack detection, etc.

e
Magnietic
Part Number Type Operating Available Packages
[ | Point (Gs)
| Omni-Polar ¥ 1.8-5. 4, 40--125 +14 Push pull DFN1616
Push pull DFN1616
Push pull SOT-23, Flat TO-92
8 Omini-Polar 20 A -40=1 +18 +15 Push pull SOT-23, Flat TO-92 W i
2D AMR switch 1
The IC has built-in multiple AMR bridge resistors to realize ¥
the detection of the magnetic field in 360 * plane through
different angles of placement. Typical applications are ' il : i
position detection of magnetic field with a large induction
L]

angle.

Recommended applications: industrial liquid level
detection, srart electricity meter anti-magnetic attack

detection, etc.

Range Operating _
Point (Gs) \ e AN R

| Omni-Polar 20 B5~5.0 B~125 + Push pull

-
i Cmini-Polar 4 -5, 1 ~A0~] 25 +13 Push pull
1

i
- | e 2 5 - pi
i Cmini-Polar . w1~ 21 - + Open drain

08 | Magnetic Switch Position Detection IC Current Detection And Linear Position Detection IC | 09 [l




smn Current sensor

» External magnetic circuit IC

This series is a sensor specially designed for current sensor applica-
tions based on Hall sensor technology. The internal integrated a
temperature compensation circuit, which can control the chip’ s
median voltage and the sensitivity drift within a very small error
range. With external ferromagnetic core (ferrite, silicon steel, nickel
iran), it can be designed to sense 0~3000A and above current appli-
cations, According to the magnitude of the magnetic field generated
by the detected current, an output voltage signal proportional to it is
output. With a dedicated programmer and the internal integrated
EEPROM, users can conveniently customize the sensitivity program-
ming(0.6~22.624mV/Gs) according to the actual current; the number
of repeated erasing and writing is not less than 200 times.

Recommended applications: electric welding machines, UPS, BMS,
vehicle inverters, etc.

Supply | Supply
Part Number | Voltage Current
(V) (maA)

Temperature
Range
Q)

MT9211 4.5~55 10 150 <4 -40~150

- 45-55 12 250 =232 -40~150
Bl ss 2 » <« wm

e Built-in magnetic circuit 1C

This series is a current detection chip with built-in magnetic circuit. The
principle is to integrate the “current-magnetic® conversion module into
the chip, and use the Hall effect principle to convert the magnetic signal
into a voltage output signal proportional to the input current. This seres
has super dielectric strength (SOP-8=2400Vrms, SOP16W 4800Vrms),
‘zera” hysteresis and ultra-high-speed us-level response time, These
characteristics are very suitable for current detection and overcurrent
protection in various inverters/frequency converters, This series integrates
ternperature compensation circuit, The median voltage of the chip and
the temperature drift of the sensitivity can be controlled within a very
small error range. With the built-in current loop, it can easily achieve
0~ £100A current detection applications.

Bandwidth | Response
{Hz) time (us)

Recommended applications: UPS, OBC, power supplies, portable
energy storage, general-purpose inverters, stepper/servo drivers, solar
inverters, etc

Part  |Current| Static Measuring '-”:"“"‘*'- et
Mumber | type output (V) range (A) e}

Work Functional Picture

Typical |
i ST | Zero point Available
Lineanty (%) Sensitivity | Packages
| @5V (mV/Gs) | !.rultagn v) | y

=£02 oT07-22.624 50% Vee Flat TC-094

<102 0.6~22.6 50% Ve Flat TG-54
=402 0.6-22.6 2.5V Flat TO-94
Work Functional Picture

Respornse : Available
Hirme {us) e Packages

ok e 0-+30 15 2600 4 4555 14 150 <4  -40-125 S0P-8
A OOV X20-+100A 085 4800V 82 4555 14 150 <4 40125 SOP-16W
% ﬁﬁﬁ 0~E50 12 2400V 4 4555 4 150 < 40~125 SOP-8
AC SPUCCHMMNCC/ 0-+80A 075 4800V 82 3-36/45-55 13/15 250 <22  40-125  SOP-I6W
AC SPRCCLORNCT  0-450A 1 2500V 4 3-36/45-55 13/15 250 <22
b SOOVIEYINCE  0~k80A 075 4800V 82 3-36/45-55 22/24 1000 <1

Linear displacement sensor smm

Work Functional Picture
Yout

P\

North South

® Factory-Programmed Linear Position Hall Sensor IC

The output quiescent voltage and sensitivity are set at the factory, suitable to simple and low-cost applications.

Supply | Supply |Temperature| Typical | Magnetic |

Part Number Type Bandwidth Voltage | Current | Range Sensitivity Range Available Packages

hz) v | (mA) 0 | @svimwiGs) | (Gs)
m Linear Hall 30K 3.0-5.5 6.7 -40~150 1.5 t1466 - Small 50T-23, Flat TO-92 , DFN-1616
m Linear Hall 30K 3.0-55 6.7 40150 2.5 +880 Small 50T-23, FlatTO-92, DFN-1616
m Linear Hall 30K 30-~55 6.7 40150 34 =650 - Small SOT-23, FlatTO-92 , DFN-1616
m Linear Hall 30K 3.0-55 6.7 ~40~150 50 440 Small SO0T-23,  FlatT0-92 , DFN-1616

¢ Current sensor module

The MTC921 series is an open-loop current sensor module based on
the Hall sensar technalogy, which can be widely used in AC or DC
current detection in industrial, commercial and communication
systemns. Each MTC921 consists of a high precision, low noise and low
temperature drift linear Hall IC, magnetic core and built-in low
insertion resistance current conductor path. Current flowing
through this low-resistance current conductor path generates a
magnetic field, MTC921 converts into a voltage signal output
proportional to the input current. Because the magnetic core is used
inside the module, the interference of the external common mode
magnetic field to the module can be effectively suppressed, and the
accuracy in the magnetic noise environment will be improved,

Work Functional Picture

: [ : | Supply
Static MEES-I.II'II'Ing:\Bnuﬂ'! Diedectric PP Prwie Ba“d' | Response | TEmp-era'turE

Part Number | " tW} mﬂge{mimu\ E'D;l‘mfﬁ‘;i'l "-’ﬂ::ajge """"?:L‘F:“'" tLHz:I time {us) | “jl"lt’i;‘«' Linearity (36)

Available

DS S0%Vee 0~+200A 01 4800V 45-55 10 150 <4 40~125  <+03%  CB-23
s8R 10% Ve  0-200A 0.1 4800V 4555 10 150 <4 40~125  <+03% 823 | .

0~-t504 021 4300V

.

<2.5 -40~105 =+0.3%

4 .'

.r.,
.-F

L]
{r_..'r

| Gument Detection/And Linear bisplacement Petection IC | 11



Flat Angle Detection IC

MagnTek's magnetic angle measurement IC is based on anisotropic magneto resistive (AMR) technology,
which can realize high-precision 0 ~ 360 ° absolute angle measurement, Our patented technology protects
the encoder IC from external stray magnetic fields, enabling a more stable and low cost solution. It can
replace absolute or incremental optical encoders and other potentiometers, providing a wide range of
angle measurement solutions for industrial, medical, and consumer applications.

MagnTek's plane angle detection |C includes five series of products. Magnetic sensing elements are used as
magnetic field sensing elements for system integration developers to collect angle signals. Low-speed magnetic
angle encoding ICs are used for low-speed low-resolution systems with a resolution of less than 1000 lines and
3K/rpm. Low-cost solution, high-speed magnetic angle encader IC is a reliable solution for high-speed and
high-resolution systems within16384lines and below 120K/rpm.The on-line programming angle 1C can provide
programmable analog linear or PWM output from 0 ~ 360°, and has passed the automotive electronics reliability
certification. At the same time, we also provide a single-chip solution for off-axis detection-off-axis magnetic
angle encoder IC.

In addition, MagnTek also provides technical services for magnetic simulation and magnet selection, help
customers to improve design efficiently.

smn Install on shaft

¢ Magnetic sensing element

MagnTek's magnetic sensing elements are based on anisotropic
magneto-resistive (AMR) technology. They have excellent
performance with high sensitivity, low offset and high linearity.
These elements can be developed as angle control modules to
provide a wide range of high performance non-contact rotary
angle control solutions for industrial, medical and consumer
applications,

ecommended applications: magnetic encoder modules,
rotation angle control, etc.

Work Functional Picture

Cutput voltage (my]

angle {deg)

— 7 kst
=300 < Vos < 300 uV/V 300 < Vos < 300 uVY
o o

Flat Angle Detection IC | 13



snn Install on shaft Install on shaft smas

¢ Low speed magnetic angle encoder IC e High speed magnetic angle encoder IC-MT6835

MagnTek's low speed magnetic angle encoder IC which MagnTek's latest generation of high speed magnetic angle

integrates the high-precision AMR sensing element and the encoder [C with advanced signal processing can achieve
signal condition ASIC can achieve angle detection accuracy angle accuracy to less than £0.5% It can support rotation
within £1°% the minimum 3mm x 3mm package can meet the speed up to120000 rpm and the resolution of incremental
smiall package requirernents of many applications. Also, the ABZ output can be up to 16384 lines, which can replace the
non-contact magnetic control has guite high reliability, and traditional 2500 lines optical encoder in industrial servo
its maxirmum working temperature range is -40~150°C. It has applicationand 17-bit photoelectric encoder, the absolute

value output is 21wei. It can significantly reduce the cost for

custorners and improve the reliability.

ABZ/UNVW incremental output compatible with traditional

optical encoders and FC, 5P|, PWM, Anabog output interfaces,
Recommended applications: closed-loop stepper motor

Recommended applications: PTZ(Pan/TiltZoom), servo, control, servo motor control, etc.

robot joint control, stepper motor control, ete,

Work Functional Picture Work Functional Picture

o Per Revodution 360°

Par Revolution 360"

A i'-_! 1 ’_1_1 JE; i.:l 256 Puley Per Brvolgtion

S I i - [ ey

.lﬁl ] l [ 1 } ME.B&# Prdtes Por Revolution

B I l , r} g383) | g16smat | L 16,384 Puses Per Revolutior

SEEES 5 1028 S/l sl Fes Rervobubion
sE2RUR

_,_,-r'

srEaan
FEn ﬁ 82 65,536 S1epi/L5B1 Per Rivolution
S ERH

Principle Of Induction Differential Hall AMR AMR AMR

Supply Voltage VDD 3355V
. : Supply Voltage VDD 33-50V 3.3~50V 3.3~50V 3.3~50V
Magnetic Induction Intensity >20mT

Magnetic Induction Intensity 20mT ~100mT =30mT >30mT >30mT
Angle Range 0-360° 0~-360° 0~360° i e
Angle Range i et e 0~360° 0~360° 0-360°
Supply Current 5.5mA G aBmA output 'H-'mugh push pin
- = Supply Current (mA) 10mA 1omA 10maA 20ma,
Temperature Range 40-1251 -40~125C -40~125C -40-~1251C
Integral Non-Linearity (INL) 1.5%< ML < 1.5° -1.2%< [NL < 1.2° -1.0°< INL < 1.0°
Inte-gral Nun-Lini.-ar'rt:.r {IML) -0.75% INL = 0.75* -0.75"< INL < 0.75° -0.5% INL < 0,57 0.1« INL < 017
QOut Propagation Delay 100us 100-400us 100~400us
Out Propagation Dela <58 <2us <5 lus~10us
<o oot <ot o u u

Transition Noi 0.01° 0.003° 0.002" 0.002°
ABZ Output 8~12bit : 8~12bit 100/200/500/10000nes e Lo A e o s

_ . Maximum Resolution Speed 255000 rpm 225,000 rpm <25,000 rpm < 12,0000 rpm
UVW Qutput 1~& Pole Pairs 3 1=8,10.12,14,16 Pole Pairs

PWM Output 91t 9=1bit ABZ Qutput 1=1024 Pulses Programmable  1-1024 Pulses Programmable  1-4096 Pulses Programmable  1~16384Pulses Programmable
= g % : e : PWM Output 12bit 12bit 12bit 12bit
PC IHC3-Wire SP1/4-Wire 5P| FC3-Wire SPI4-Wire 5P|
14bit T4abit 18bit 21bit
Analog Output 10%~20% VDD rail-to-rail rali-to-rail m '
Communication Interface PCiRMW), 551 (read onl 3-Wire SPI/4-Wire 5P 3-Wire SPi/4-Wire SPI 4-Wire 5P|
Available Packages SOP-8 SOP-8, QFM163mmx3mm) SOP-8, QFN1&(3mmx3mm) _ Y J

Available Packages SOP-8, QFN3X3 SOP-8 TSS0P-16 TS50P-16

14 | Flat Angle Detection IC Flat Angle Detection IC | 15



snn Install on shaft

® Online programming angle
position IC-MT6501
(AEC-Q100 certified)

MTE501 is an output programmable magnetic angle position
chip devetoped for the automotive market. MTE507 can provide
0-360" programmable analog linear or PWM output, and also
supports 5Pl or single-wire communication mode. The analog
linear output supports up to 4-point programming and high
and low clamping voltage programming, which is suitable for
various angle control scenarios with harsh operating environ-
ments.

MTE501 has passed the AEC-Q100 refiability certification. The
chip can withstand a high voltage of up to £30V between the
power terminal and the ground, and the cutput terminal can
withstand a high voltage of 18V to the ground. It has a strong
load driving capability and an overcurrent protection mecha-
nism. MTE501 provides single-channel SOP-8 and dual-channel
TS50P-16 (safety redundancy) packages.

" AEC Qualified

Recommended applications: EGR valve, throttie vabve, electron-
ic accelerator pedal, knob shifter, etc.

Work Functional Picture

--;I__,&‘._

-

*; |t

T

Volage 1
Woltage P2

Valtage P1

Dbt ArgleSVED)

Valtags P4 F-

i
i
i
i
]
i
i
i
| Cakculated Angle
.
i P37 Anols Py 300 [Daogrees)

Principle of Magnetic Induction
Detection angle range
Dual Die redundant design package
Automotive electronics reliability
Power supply overvoltage protection
Output overvoltage protection
Operating Voltage

Power consumption

Output noise

Programmatically
Working angle range

Analog output curve programming

Digital interface

Angle absolute accuracy

16 | Flat Angle Detection IC

' ‘MTs501 l

AMR
0°~3a0°
Yes
AEC-0100
230V
18V
4.5V~5.5Y
Single 6mA, dual 12m#A
<1.5mVrms
Outpurt single-wire programming or SPI programming
A0°C~150°C
Ay 4 points
Yes
32 -wire 5P single-wire OWI

<+1°(0~360°, Mo special programming)

* Off-axis magnetic angle encoder IC-MT6828

MTEE28 is an angle encoder chip based on the principle of
anisotropic magnetoresistance AMR, which can support
both on-axis and off-axis installation. Compared with
on-axis applications that need to occupy an end surface of
the maotor shaft, off-axis installation is more flexible and
more suitable for applications such as robot joints and AGV
hub motors,

MTEE28 provides incremental ABZ, UVW output and
absolute value PWM, 4-wire SPI (one pair of pole magnet
and magnetic ring can achieve absolute value) output
MTESZE has built-in powerful calibration and compensa-
tion algarithms to deal with the INL linearity loss caused by
the distortion of the magnetic field induced by the chip
during off-axis installation.

Worlk Functional Picture

Principle of induction
Installation method
Woaorking magnetic field range
Supply Violtage

\
i

Output angle accuracy

Off-axis installation sms

An?uhr accuracy INL after off-axis calibration
of 19 pairs of pole magnetic rings

DHLAKL Brror Cures with 1 Pair-pols Mngeatic Ring

f H,Ml'iiqlﬂmi|HIlhlﬁi(lmgliuql'ﬁ'ﬁwif |
’=:-‘-,'ﬁi'ﬂ#JEa“,",'.“;'u'J'#J's"i'.".'uj'ﬁm' LR

¥
angie |deg!

Mol solt

AMR
On-axis or off-axis
=30mT
3.3~5.0¢
17'< |NL < +]"
lus~10us
ABZ/UVW
4:-Wire 5P1
1-1024 Pulses Programmable
1~16 Pole Pairs Programmakble
T2bit
17bitAngie Data; 1 2bit PWM
120,000 rpm (@ 1Pole magnetic ring )

QFMN4x4-24
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&) Available packages

S50T-23-6L
Small 50T-23

50T-553

QFN-16 (3mmx3mm)

TSS0P-16

Cce-2-3

Flat T0-92
\f\
Flat T0-94

18 | Flat Angle Detection IC

tape & reel packaging
(3000pcs/bag)

tape & reel packaging
(3000pcs/bag)

tape & reel packaging
(3000pes/bag)

tape & reel packaging
(3000pcs/bag)

tape & reel packaging
(1000pes/bag)

tape & reel packaging
{3000pcs/bag)

tape & reel packaging
(1000pcs/bag)

tube packaging (gopcs/tube) or
tape & reel packaging (3000pcs/reel)

tube packaging
{1000pcs/box)

bulk packaging
(1000pcs/bag)

bulk packaging
(1000pcs/bag)

Packages

Description

tape & reel packaging
{10000pcs/bag)

tape & reel packaging
(3000pcs/bag)

tape & real packaging
(3000pcs/bag)

tape & real packaging
(3000pcs/bag)

Dimensions in Inches

0.041 0.049
0.000 0.004
0.041 0.045
0.012 0.020
0.004 0.008
0.111 0.119
0.059 0.067
0.104 0.116
0.037 TYP
0.071 0.079
0.012 0.024
B 8
0.057TYP
0.032TYP
0.024TYP

Flat Angle Detection IC | 19



SOT-23-6L SOP-8

! Dimensions in Millimeters | Dimensions in Inches

o [ ] ] OQ

Dimensions in Inches

?
]

1350  L750 0053  0.069
1050 1250 0041 0049
BT o000 0100 o000 0004 BT o0 o0 oms 00w
' ' : ' 0.061
, B 1050 1150 oosr 0045 B w0 so s
1 i cavce pane  [INNOMN 0330 0510 0013 0020
- o B o030 o0s0 o022 oo 000 E Col
l i S ; : 007 0.010
H H H i\ B o0 0200 o004 o008 H A E L R
g Sermitive Ar 4.700 .1 0.185 0.201
‘ B 2e0 3020 oamn oaw — S e
4 4 5 B sso 6200 028 0244
BEE 150 1700 0058 0067 1 = -
ST
T EE ' ; B 2650 2950 oa04  oae v 5 SN IR IS
= B == 3 ! | 1.270 0.050(B
P Ll = 0.950 TYP 0,037 TYP [ J n/ e | e S
s JL . ; ; 0.031
’ o 1800 2000 0071  0.079 o | SAN S SIS S h
a L] & aﬂ
:‘ B 0300 os0 002 002 ol |e Kl o 2 g
wz i D e El 221 0078  0.089
444 B et 0,024 TYP
¥ n 0° g 0° i b - 134 170 0.053 0.067
- = —— El 0.62 0016  0.024
< @.[:U::U:L% 8
Small SOT-23 SOP-16W
Dimensions in Millimeters
Symbol
Symbol
0000 0100 0000  0.004 Y 230 2650 0093 o.104
. B o000 1050 00 oom 0100 0300 0004 0012
Sensitive Area B o0 win s e oxopoul PR 2050 255 0081 0.100
e / ) : : y GAUGE PLANE : : :
s Ao B o0 o150 0003 0006 0AA |:|||:| ARE T e B o030 osi0 o003 o0
‘( ‘"_ I o t“-z B 250  zo0 om0 oms i g A B o0 o030 o0 0013
| — B 20 1400 0047 0055 B w00 w050 o039 0413
|y ! B 2250 2550 o0s9 0aoo —-— 17" T B 0o w06 034 0419
i
11 | | B ossorw 0.037 TYP O . BEW o a0 o2 029
. 0
4 H | H H::i‘ - 1800 2000 0071 0079 EERLELL - N ienesa 0.050(BSC)
T e ossofer oo e f a0 | G o
- @l
\ 0300 0500 0012 0.020 ot — - 3 EN - & 0 g
— Bl s e . -
o | | *g | I 1460TYP 0.057TYP F
A2l A
! B ossore 0.026 TYP b W= o)
B oswore 0.020TYP far
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SOT-553 TSSOP-16

Dimensions in Millimeters | Dimensions in Inches i Dimensions in Millimeters | Dimensions in Inches
Symbol F Symbo
T 0.059  0.067 | 0 5100 0193 0.201
sl 0043 0051 B s 6.550 0.246 0.258
0021  0.024 B o 0.300 0.007 0.012
- A - == C |— K sl 0.007  0.011 Ag_ : B oo 0.200 0.004 0.008
l B o450 o0ss0 0018 0022 : E!l:;. A L BE 30 4sc0 oaes oarr
0 0l | g/ - T
S 0.090 0.160 0.004  0.006 | - 1.200 0.047
| * 1 r B o0 03w 0004 0012 'l"_* | G T T0 B osw 1000 oom 00w
;
B s B 1s00 1700 0059  0.067 O ! | B ooso 0150 o002 0006
T 2 3 L L # N ossesc 0.0268SC
| — T ; 0500 0700 0020 0028
L] ]
L] L] — 1 : B o 0.01TYP
o AR e . - - - -
—— G = BT 10 10 o00ss o074
e R 3350 0122 0.132
2080 2320 0081 0093
-z 0.370 0.016 0.024
QFN-16 (3mmx3mm) CB-2-3
Dimensions in Millimeters Dimensions in Millimeters
Symbol Symbol
B oo 0.800 0.028 0.031 B s 7.100 0272 0280
0000 0050 0000 0002 22 el (L1552 AR
1.400 1600 0055  0.063
s S
| B EELY 10.10 0.390 0.398
N o |.J..] i “ 2.900 3.100 0,114 0.122 ] “ 1850 4150 0152 063
[] UJ LU __j n 2.900 3.100 0.114 0.122 - “ 5.900 6.100 0232 0.240
TE = 1.600 1.800 0.063 0.071 Bl 13.10 0.508 0516
= i U ] “ 1600 1.800 0.063 0.071 E C “ 4.300 4.500 0.169 0177
et e Ly —— e e
* g il E n 0.275REF 0.011REF 1 B e 1833 0.7%0 0722
2 b4 1o L L1 2750 3,050 0108 0120
o nnnn B o0 o030 0007 oon . [ u |
. P os0s o519 0020 0020
Y -l [ e | 0.500REF 0.020REF " el TR
) Bottom View 905(BSC) 0.075(85€)
Top View 0.300 0.500 0.012 0.020 d | 62 | 3.810(BSC) 0.150(BSC)
= [ xRl 1.990 0.066 0.078 ; . e 0379 0.381 0015 0.015
d Bl 1410 0.043 0.055 | ; B s s B3 L
4 : —— : .
B os0  oe20 00 002 al | e R 15059
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Flat TO-92

Flat TO-94

E —=
et

24 | Package

- Dimensions in Millimeters ]irnr;-nsions in Inches
Symbol “

B 120 160 0056 0.064
0660 0860 0026 0034
B o0 oaso 0.013 0.019
BB o0 osi0 o006 002
0.330 0.510 0.013 0.020
B ss00 a0 01ss  oaen
B 2250 2650 o000 0106
B o050 3.250 0120 0128
e || 1270 TYP 0.050 TYP
B 240 2640 009 0104
B 1a3s0 14750 0565 osa
ECH 45 TYP 45" TYP
BN 2.025TYP 0.080TYP
IR 1.545TYP 0.061TYP
I 0.500TYP 0.0207YP

Dimensions in Millimeters | Dimensions in Inches
e T T
Bl o 1.660 0.056 0.065
0.660  0.860 0026 0034
n 0.350 0.480 0.014 0.019
BT o0 0.650 0.016 0.026
B 0360 os10 0014 0020
B s 5,320 0.201 0.210
4.100 4.300 0.161 0.169
B i 3.750 0.140  0.147
B 1273 0050  0.050
W sm0 3s40 0148  0.51
13.500 15500 0.531 0.610
[ x| 2.605TYP 0.103TYP
¢ 1.825TYP 0.072TYP
"z | 0.500TYP 0.020TYP
Bl 12 10° 12

DFN1608

PINALID

0.uxds” |

=
irop
T ) L
I
L, bl
A2
D AL
I:J
[¥¥) EJ.
1
LA
DFN2*3

Dimensions in Millimeters

Symbaol

B 040 oss0
0000 0,050
0.150 REF

B iss0 s
_ 0.750 0.B50
0580 0680
B o0 oaso
B ouo o210
e | 0.420 TYP

B o5 o0azss

. Dimensions in Millimeters
B o 0.800
Tl oo 0.050
| 0.203 REF
B 2050 3050
B s 2.050
“ 1.400 1.600
1.600 1.800
B o 0.300
e | 0.500 TYP
0.200 MIN
0.300 0.400
M| 1490 TYP
| 0.800 TYP
o | 0.500 TYP
0.660°0.660°0.120

Ar

Dimensionsin Inches

0.018 0.022
0.000 0.002
(0.006 REF
0.061 0.065
0.030 0.033
0.023 0.027
0.014 0.018
0.007 0.011
0.017 TYP
0.007 0.011

Dimensions in Inches

0.028 0.031
0.000 0.002
(0.008 REF
0.116 0.120
0.077 0.081
0.055 0.063
0.063 0.071

0.008 0.012
0.020 TYP
0.008 MIN

0.012 0.016
0.060 TYP
0.032 TYP
0.020 TYP

0.026*0.026°0.005
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DFN1616
Eﬁ’] Applications | Intelligent Transportation

- Dimensions in Millimeters | Dimensions in Inches
™ i ] wax |
B oo 0.550 0.018 0.022
0.000 0.050 0.000  0.002
] | m | 0.150 TYP 0.006 TYP
[ .:l 1 - 1.550 1.650 0.061 0.065 s Odometer
ot |
] L' BN 0200 0300 o008 0012 Accelerator .
b |_| - “ 1.000 TYP 0.039 TYP
i AL & Air Conditioning
E—! i—_' ; Anti-pinch window
L Wiper
Current sensor
: L
A | Egr Valve
Ll ]
Al |AZ Electric tailgate
Throttle
Fuel tank level sensor
Steering Wheel
WLCSP Electric seat .
® E-shifter
Dimensions in Millimeters | Dimensions in Inches
i [ o [ v | |
N ows 0.795 0030 0032
B o 0.825 0031 0033
_ 0.400TYP 0.016TYP # Torsion spring sensor
B oo o008TYP
“ 0.312 0.368 0.012 0.015 Rear motor (traditional) &— = g:::::a sensor/speed
A 0.060TYP 0.002TYP and speed sensor =

Front motor (traditional)
and speed sensor

Rear axle hook sensor

Torque sensor

Wheel speed sensor . ® Mid motor (traditional)
mid motor (serve)
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Applications | Intelligent Manufacturing Applications | Smart Home

® Hall ® Living room ® Bathroom ® Bedroom ® Kitchen
elevator PTZ{Pan/Tilt/Zoom) camera | steam spray curler wall-r_‘qaunted air refrigerator
® Industrial servo system Robot @ smart door lock handh.eld gimbal das water heater :‘:;‘t’:i“:u“r;m di?hwasher
T ——_— caniies Tobot sweeping robot washing machine : microwave oven
Bluetooth earphone smart toilet lid lift desk oven
elevator door machine drone y ;
massage chair rice cooker
automation egquipment AGV (Automatic Guided Transport Viehicle) TV lift cabinet coffee machine
electric tatami electric juicer
game console lifting range hood
keyboard
PAD flip cover
smart toys

® Industrial position detection Stepper motor and DC drive system @
cylinder stage lighting @ Balcony Garden Energy supply @ Retail market
proximity switch printer smart doors and windows garden power toals smart water meter electronic price tag
i ebsl detection T electric clothes dryer smart electric meter vending machine
treadmill smart gas meter
air purifier
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