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What is a MagAlpha?

Sensor output:
Absolute direction of the magnetic vector in the die plane

=» Contactless digital angle sensor

Where can it be used?

» Motor position control (servo)
« Speed control

« BLDC commutation
 Manual knobs and commands
« Etc.

Serial output




MPS Angular Sensor Application

Basic BLDC Motors Speed-Controlled Drives

Industrial
Automation

DV

’& .
B —
Interface Devices ’i;%.é'!fg Gimbals
Industrial ,,_ Dronés
Encoders : e . .
Automotive Robotics Position-Controlled Drives

Rotary Encoders
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General Angular Sensors Comparison

Optical Encoder I Single Chip Magnetic
Angle Sensor

Resolver Generator

Primary Secondary

red / white
d30

> VS. v Low cost

v' High precision *
v High speed *
v’ Side-of-shaft ability *

B30
yellow / white ™

Potentiometer = v’ Tiny system profile *
v’ Extremely long life
= v’ Easy adjustable *
/ * MPS Product Advantages




Key Advantages of MPS Angular Sensors

MagAlpha Key Advantages

» Side-Shaft Mounting Possible
» High Sampling Frequency

» Ultra-Short Latency

» Small Package

« Short Power-Up Time

 Moderate Power Consumption

500k to 1000 kHz
3 US
QFN3mmx3mm
25 us

7~12mA
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Traditional Magnetic Sensors

What is common in competitors’ magnetic sensors?

= Based on two component (X,Y) voltage measurement

= Voltage is converted to digital domain

= Angle is computed with complex arctan algorithm
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Traditional Magnetic Sensors

Limitation of competitors’ traditional solutions?

= Latency

= Non-linearity

= Size

= Current consumption

 Latency

l

* Non-linearity

 Latency
« CPU loading

!

By Analog
— 2 to
digital

. -

Compute
ATAN (By/Bx)
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Basic Principle of MPS Angular Sensors

MPS unique solution of Spinaxis:

Instead of using digitized amplitudes.

We measure the angle by phase detection.

B
¢ o /\/;:>-7a

500kHz to 1000kHz  3us latency
refresh rate * 8~14 bits resolution

START sTOP




Basic Principle of MPS Angular Sensors
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Basic Principle of MPS Angular Sensors

How does Spinaxis work?

Filtered output

mes



Basic Principle of MPS Angular Sensors

How does Spinaxis work?
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Output Interface of MPS Angular Sensors
I

Magnet on end
of shaft, e.g.

Output Interface:

- SPI/SSI (i BB AT EU 4o 008 Far D
- ABZ (ER LD

- UVW ol EEALHE A5 5 460 H O

- PWM (ke safm 22 11D

- MGH/MGL (437 5m/55 1) AB A& 0] D
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MA730/MA710/MA702 Introduction

vDD SPI & SSI
MA7xx - cs Absolute angle 12-14 bit resolution
i < S cer SCLK
NVM (—)l Registers € Serial o PWM

interface

o e mosi  12-14 bit resolution
Spinaxis front-end

l A
i |

' v
I
I
Phase ' Digital
/_\ *| detection | Conditioning
BP I
I
I
I
I
I
I
I

SSCK*
SSD*

ABZ Incremental

10-12 bit

PWM  Prog. 1-1024 pulses per channel
Prog. 4-4096 edges per turn

PWM

2D Hall effect
device

Y

ABZ
e E e Encoder

Field Strength Detection
High/low thresholds

Amplitude |—¢ MGL*
| Detection* : 1 MGH* Programmable
[ °
= P2P Compatible
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MPS Sensors for Encoder Applications

Rotary Angular Sensors

Features by Part

MA700 MA702 MA710 MA730

. . Digital & Side-shaft Optimized High-resolution Digital
Unit Digital & ABZ .
ABZ Digital & ABZ & ABZ

Effective angle resolution bit 11 12 12 14
Dynamic response Fast Fast Medium Medium
Magnetic field range mT 30..150mT 30..150 15.. 150 40 .. 150
Zero setting v v v v
Side-shaft compensation v v v v
Adjustable direction v v v
SPI register configuration v v v v
Absolute angle on SPI bit 11 12 12 14
Absolute angle on SSI bit 12 12 14
ABZ incremental v v v v
ABZ resolution PPR 256 1..256 1..256 1..1024
Adjustable Z pulse v v v
PWM output v v v
PWM resolution bit 12 12 14
Magnetic field detection v v v




MPS Sensors for Motor Applications

Motor Commutation Position Controlled Drivers

Features by Part

MA100 MA102 MA300 MA302 MA310

Unit High Speed High Speed High Speed High Speed Side-shaft opt

Absolute angle on SPI bit 8 8 11 12 12
Dynamic response high high high high medium
Magnetic field range mT 30..150 30..150 30..150 30..150 15 .. 150
Zero setting v v v v v
Side-shaft compensation v v v v v
Adjustable direction v v v
SPI register configuration v v v v v
ABZ incremental v v v
ABZ resolution PPR 256 1..256 1..256
Adjustable Z pulse v v
UVW output v v v v v
UVW pp per rev. 1 1..8 1 1..8 1..8
Differential UVW v
Magnetic field monitoring v v v




MPS Sensors for Turning Knobs

* Potentiometer Replacement / Rotary User Interfaces with optional push button

White Goods / Industrial Man-Machine interface / Automotive Infotainment, etc.

8-bit angle resolution via SP1/SSI + programmable ABZ ( 1-64)

Field Strength detection for Push Button applications

Programmable zero offset

Ll
MA8xx e cs
NVM < > Registers < > Serial [ SCLK
A interface MISO
| m e el ;L_ - MOSI
1 Spinaxis front-end 1 v
: : SSCK
1 Phase ! Digital SSD
: @ /B_P\ ?| detection 1 Conditioning
1
: I - > PWM PWM (MAS50)
1
: 2D Hall effect I \L
: device : __________ A
i : ABZ % ____ B (MAS820)
e B Encoder
—————————— Z
| |Amplitude |—e ] MGL

detection

MGH

1
| S |

MeS




MPS Sensors for Turning Knobs

Turning Knob Applications
Features by Part
MAS800 MAS820 MAS850

Unit Digital Out ABZ Incremental Out PWM Out
Effective angle resolution bit 8 8 8
Magnetic field range mT 30..150 30..150 30..150
Zero setting v v v
SPI register configuration v v v
Absolute angle on SPI bit 8 8 8
Absolute angle on SSI bit 8 -- --
ABZ incremental v
ABZ resolution PPR 1..64
PWM output . v
PWM resolution bit 8
Magnetic field detection v v v

mes



Field Strength Detection

* Two independent detection
thresholds

= Thresholds configurable
between 15 ... 150mT

= OQutput pins and register flags

1—2mm
é -—

B (mT)

200

180 |

160

140 -

8‘ ’ 0.6mm
I button
pressed

MGH=1
120
-- threshod ——4——F+-"—1--—-—--—-"-———r
100 |- i
— 'el.Smm
gol SRR normal
position
e 0.2 0.4 0.6 08 1 1.2 1.4 16 1.8 2
air gap (mm)
MagHys
—> -
MGH
MGL .1
B
0 MaglLow MagHigh




Application Stories Share--MA300 for Mini Motors

Customer’s problem:
Motor diameter is too small for hall switches.

MPS Solution:
MA30

In addition: provide encoder information

4mm diameter magnet

"
PHA & — 1) PHC
I 2) PHB
1 3) PHA
— 4) GND
I 5) VDD
o 3 S P N OSSPV 1 | 6 HalC (W)
! I | 7) Hall B (V)
I 8) Hall A (U)
I a) B
> 1 10) A
PHB — 1)z
— — 1 12) nc
A
Capacitor

1uF - X7R - min. 6.3V
0402

y 6mm outer diameter housing
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MPS Magnetic Angular Sensors

Feasible mechanism with the same devicel~

End-of-shaft Side-shaft




Application Stories Share--MA730 for Gimbals

nﬁﬁgﬂ
RERR

LR
NEE

Sensor output with BCT trimming Sensor output without BCT trimming
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Application Stories Share--MA730 for Side-shaft Gimbals

(/2 ) Simulation results of magnetic field:

Customer dimensions: R e I R ="
5 Dout g - anglg (deg) =

!

! 34 90 2.6
|

MagAlpha setting:
BCT(7:0) = S (1 1)
R )_0.667 k
_magnet BCT=235

xletree

QU]

\\Wire
mes




Application Stories Share--Multi-pole Side-shaft for E-bike

Results with 5-pp magnet:

‘\ 3

\

\

Radial magnet

‘ i _I_:-'_.-_r!_i:aff.:l-nur aligned

wiith magnat edge

non-linearity of

+/-0.4 _ osmn MAXXX
mechanical
degrees
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Application Stories Share--MA850 for Turning Knobs

Alum housing

MAS850

4 mm diameter magnet

« MA850 for potentiometer/low-end rotate encoder replacement
* Low cost, longer life, better performance, higher reliability

mes




New Product: MA731/2 — Adjustable Filter

Filter window size

Raw data from l
the front-end Effective
FW(7:0)  Resolution at 45 F?:tz‘)’ff
oo . mT (Bit)
1 MA digital filter - x _—
8 bit '
- 68 10 3000
900 kHz (o-B observer) 85 10.5 1500
g 102 11 740
N 119 (default) 115 370
\\ 136 12 185
2 153 12.5 93
\ 170 13 46
\ 187 13.5 23




New Product--Low Power MA780

VDD VODIO
(3.3V) (1.8-33V)
] I1

MATE0

High freg
CLK

Y

Jor\

2D Hall
effect
device

MW

Ampl.
detect

E

L
o Fower cycle

ower r—
P control

CLK

Power switch

registers

|

1 EN

x:r]g MGL
5] MGH

Phase

detect

Digital

conditionning

Serial interfaca

SCLK

MISD

buffer

MOs
MD

Dv

e
=3
GMD

Always on 10mA

Only on when sensor active 2 pA




New Product--Low Power MA780

Power Cycling

« 3.3V Supply

« 10 Supply : 1.8V to 3.3V. active e
« 70 mT 10 mA
Window Time Filter 0 mA
size constant settling time
FW(0:3) (4s) (Hs) 1/sample rate
0 1 1
1 2 3 avg. current (mA)
2 4 7 : :
3 3 15 Sample 8-bit 10-bit
4 16 31 rate (FW=2) (FW=7)
5 s - 35+7 us 35+255 s
6 64 127
7 128 255 1 kHz 0.4 3
8 256 511
9 512 1023 300 Hz 0.13 0.9
10 1024 2047
11 e ATE 100 Hz 0.04 0.3
12 4096 8191 20 Hz 0.009 0.06
13 8192 16383
14 16384 32767 5 Hz 0.003 0.05

15 32768 65535 mps




New Product: MA780 — Different Power Modes

MATE0 master
SPl
Automatic Cycling ‘ [e—]
MATE0 master
SP1
Externally controlled [ —] ‘
MATE0 master
®— @




New Product: MAQ430 and MAQ470(Automotive)

AECQ Grade 1

-40 to +125 °C T, operation

Wettable Flank 3x3mm QFN ( GQE )
MTP non-volatile parameter storage

MAQ430GQE-AEC1 12-bit Angle Sensor with SPI, ABZ, UVW

* For Brushless DC motor applications
* Provides Commutation, and Angle Position
« ABZ encoder for speed and direction information

MAQ470GQE-AEC1 12-bit Angle Sensor with SPI, ABZ, PWM

« For Rotary position sense applications
» Rotary knobs with/without push detect feature
* Angle measurement : e.g. in a headlight adjuster, or HVAC vent
« Can replace unreliable potentiometers that are used currently

MAQ430 -40 to +125 Yes 12 bit

MAQ470 -40 to +125 Yes 12 bit Yes No Yes Yes Yes




New Product: MAQ430 and MAQ470 (Automotive)

ASIL A or B rated or below

Door Handle Position
Tailgate Lift
HVAC Vents

Wipers

[ A\

Mirror Angle

Seat Position
Air Intake

Headlight Level Adjust Infotainment / Car System

Controls




MA family

Application Part Distinct features
Replacement of 3 Hall switches (BLDC) MA102 UVW output
Human/machine interface. MAS8O00 SPI output
Speed < 200 rpm MA820  ABZ output
MA850 PWM output (to make an analog output)
All purpose encoder MA704 10 bit High bandwidth (3 kHz)
- suitable for closed loop control
MA702 12 bit Medium Bandwidth (390 Hz)
- suitable for slow closed loop control
MA710 12 bit at low field, Low bandwidth (90 Hz)
MA730 14 bit Low bandwidth (20 Hz)
MA732 10-14 bit selectable, 1024 PPT , low INL
MAQ470  Like MA702, AECQ-100
All purpose encoder for BLDC (UVW MA302 Same as 702 but with UVW
SUEpLIL) MA310  Same as 710 but with UVW
MA330 Same as MA732 with UVW
MAQ430 Like MA302, AECQ-100
Low power MA780 Options for cycling the power




EVB & Test Boards

Rotary Knob Front End Demo kit

Test boards for direct embedded
via SPI:

TBMAXxx-LT-Q-00A (stick shape)
TBMAXxx-RD-Q-00A (round shape)

S mme SENSIMA
w fechnal

alogy sa

TB-LT-004




Online Magnetic Design Tool

http://sensors.monolithicpower.com/

End-of-shaft Side-shaft Orthogonal Side-shaft
mes



Online Magnetic Design Tool

http://sensors.monolithicpower.com/
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H-Bridges (DC Brush, Solenoid, Relays)

a8
i MP6516
' Dual Y2-H-Bridge Driver
17 H.- 1
nx ./z H : 5.4 — 35V, 2.8A
Bridge : TSSOP
MP6514 ! MP6550
DC Brush Dual %2-H-Bridge Driver g Dual *%-H-Bridge Driver
Motors, 2-22V,1.2A ! 1.8-22V, 2A MP6610/MP6610A
Solenoids, QFN ! QFN 14-H-Bridge Driver, with
Relays | Current Sense
| 4.5-60V, 3A
| SOT23
Single H- i MP6519
Bridge ! H-Bridge Current
! Regulator
DC Brush MP6513 : 25 —928V 5A MP6612/MP6612D MP6615
Motors H-Bridge DC Motor : QFN ’ H-Bridge DC Motor H-Bridge DC Motor
R elays’ Driver : Driver Driver
2-22V,1.2A | 4.5-45V, 5A 4.5-45V, 12A
TSSOP : MP6515 MP6522 MP6619 TSSOP-20EP QFN
! H-Bridge DC Motor H-Bridge DC Motor H-Bridge Motor
! Driver Driver Driver
! 5.4 -35V, 2.8A 5.1 - 35V, 3.4A 2.5-32V, 5A
' TSSOP QFN QFN
Single H-  |------=-----mmooooooes .
Bridge Pre- | MP6528
Drivers ! H-Bridge DC Motor Pre-
: Driver
DC Brush ! 5-60V
Motors | QFN

3A 5A >10A Current

1.2A
Samping
Confidential and Proprietary — INTERNAL USE ONLY mPS



Dual H-Bridge & Stepper Motors

Dual H-
Bridge

Stepper and
DC Brush
Motors

Stepper Motor
Drivers

Stepper Motors
with Index
Control

MP6506
Dual H-Bridge
2.7 — 15V, 500mA
QFN

MP6507
Dual H-Bridge

2.7-15V, 700mA
TSSOP, QFN

G |

MP6508
Dual H-Bridge
2.7-18V, 1.5A
QFN

MP6509
Dual H-Bridge with
Current Adjust
4.5-18V, 1.5A
TSSOP, QFN

MP6600
Stepper Driver /
Indexer, Internal
Current Sense
4.5 -35V, 1.5A

QFN

MP6518/MP6520
Stepper Driver / Indexer
8 - 35V, 1.5A
TSSOP, QFN

L T T T T T . e L e

MP6504

Stepper Driver / Indexer

8- 35V, 2A
QFN

<1A

1.5A

aesees |~ Samping

Confidential and Proprietary — INTERNAL USE ONLY

2A

MP6501A
Stepper Driver / Indexer
8 - 35V, 2.5A
TSSOP

MP6601
Dual H-Bridge with
Internal Current Sense
4.5 -35V, 2.5A
TSSOP, QFN

MP6500
Stepper Driver /
Indexer, Internal
Current Sense
4.5-35V, 2.5A

QFN TSSOP-28EP

MP6500A
Stepper Driver /
Indexer, Internal
Current Sense
4.5 -35V, 2.5A

MP6602
Stepper Driver/ Indexer,

Internal Current Sense,
Stall Detection, Back
EMF,4.5-35V, 3.5A
QFN

2.5A

Current

3.5A




Brushless DC Motor Pre-Driver

3-phase
controllers

3-Phase BLDC
PMSM

3-phase
pre-drivers

3-Phase BLDC

1-phase pre-
drivers

3-Phase BLDC
Inverter

MP6570

BLDC FOC Controller
with Angular Sensor

g g g o g g g g S

MP6530/6532
3-Phase Pre-Driver
5-60V
TSSOP, QFN

MP6531
3-Phase Pre-Driver
5-60V
TSSOP, QFN

MP6534/6535
3-Phase Pre-Drivers
with 500mA Buck Reg
5-60V
QFN

G S

MP6537/6538/6539
3-Phase Pre-Drivers
Current Sense Amp

6 - 100V
TSSOP, QFN

MP6539B
3-Phase Pre-Drivers
Current Sense Amp

6 - 100V
TSSOP-28EP, QFN4x5

MP1921A,
MP1924A
1-Phase Pre-Driver
9 - 100V
SOIC, QFN4x4-10 QFN

MP1922
1-Phase Pre-Driver with
Current Sense
6 - 100V

MP1925
1-Phase Pre-Driver
9 - 100V
SOIC, QFN4x4-8

5V

40V- 60V

aeesea |~ Samping

Confidential and Proprietary — INTERNAL USE ONLY

100V

Voltage

mes



Brushless DC Motor Driver Power Stage

MP6542
3-Phase Power Stage
4 - 35V, 11A continuous

MP6543 MP6540H/6540HA MP6541
3-Phase Power Stage 3-Phase Power Stage, 3-Phase Power Stage
3-12V, 3A (DC) 5-60V, 5A, 4.5 - 45V, 8A (DC)
QFN3x4 QFN QFN

lout;

FCQFN6x6

3-phase
power stages

3-Phase BLDC MP6536
3-Phase Power Stage

MP6543H
3-Phase Power Stage
3- 22V, 3A (DC)
QFN3x4

5-26V, 3A
QFN

MP6540/6540A
3-Phase Power Stage,

5.5 -35VV, 3A,
QFN

1-phase
power stages

3-Phase BLDC
Inverter

»
»

3A 5A 8A 11A  Current

Samping
Confidential and Proprietary — INTERNAL USE ONLY mPS



Brushless DC Fan

1-phase fan
drivers

3-phase fan
drivers

MP6505
1-Phase Fan Driver
4.5 -16V, 400mA
TSSOP, QFN

Drivers

MP6510
1-Phase Fan Driver
4.5 - 16V, 600mA
TSSOP, QFN

MP6517/A/B
1-Phase Fan Driver with
Integrated Hall Sensor
TSOT23-6

MP6650
1-Phase Fan Driver with
Integrated Hall Sensor ;

TSOT23

MP6630
3 Phase BLDC Fan
Driver with Hall effect
Sensor;
5.5V,0.5A;QFN

MP6616
1-Phase Fan Driver with
Hall Sensor and Closed

Speed Loop

MP6651
1-Phase Fan Driver with
Hall Sensor and Open
Speed Loop

Raersea |~ Samping

Confidential and Proprietary — INTERNAL USE ONLY

<1A

>1A

o

Current




Automotive Motor Drivers

Multi-"2-H-
Bridge
Automotive
HVAC

Single V2-H-
Bridge
Solenoid,
Relay, Load
Switch

3-phase pre-
drivers &
Power Stage
Fans, Pumps,
Seat, Lift
Gate...

1-phase
pre-drivers

Single H-
Bridge
Window,

Sunroof, Lift

Gate, Door
Latch

MPQ6523
3x Y2-H-Bridge Driver
Serial Interface
7 -28V, 0.9A
QFN AEC Q100

MPQ6531
3-Phase Pre-Driver
5-60V
TSSOP, QFN
AEC Q100

MPQ6524
4x />-H-Bridge Driver
Serial Interface
7 -28V, 0.9A
QFN AEC Q100

MPQ1922
1-Phase Pre-Driver /w
Current Sense Amp
100V, 4A;QFN

MPQ6526
6x 2-H-Bridge Driver
Serial Interface
7—-28V, 0.9A
QFN AEC Q100

MPQ6610
Y2-H-Bridge Driver, with
Current Sense
4.5-60V, 3A
SOT23 AECQ 100

MPQ1923
1-Phase Pre-Driver
100V; 8A
QFN

MPQ6615
H-Bridge DC Motor
Driver
4.5-45V, 12A
QFN AEC Q100

MPQ6527
10x Y2-H-Bridge Driver
Serial Interface
5.5-40V, 0.8A
TSSOP, AEC Q100

MPQ6533
3-Phase Pre-Drivers
With Diagnostics
6 - 40V
QFN AEC Q100

MPQ6519
H-Bridge
Current Regulator;
2.5- 28V, 5A
QFN AEC Q100

MPQ6628
8x ¥2-H-Bridge Driver
Serial Interface
5.5- 40V, 0.8A
TSSOP AEC Q100

MPQ6541/MPQ6541A
3-Phase Power Stage
4.5 -45V, 8A (DC)
QFN AEC Q100

MPQ6626
6x Y2-H-Bridge Driver
Serial Interface
5.5- 40V, 0.8A
TSSOP AEC Q100

A 4

aesses |~ Samping

Confidential and Proprietary — INTERNAL USE ONLY




Motor Driver--FOC Controller MP6570

oo,

+ 3-Phase PMSM Servo Motor Controller 3.3v——e—» MP6570
* FOC Control C CLKIN -
* Integrated Rotor Angular Sensor % DIR
+ Internal Non-Volatile EEPROM £ en__ | e
* Three Pl Control Loops: 3 BRAKE _
*Torque Control £ IZC/SPI/UA;RT -
» Speed Control 13 FE/nHOME
* Position Control n <L Non-Volatile
- Flexible Configuration ~ ——— _____ _ || —
« |12C, SPI, and Serial Interfaces :"HIT:_ - 10-bit ADC
« PWM and Clock Inputs : =
» Supports 1, 2, or 3 Current Sensors !“_"_I%l‘ :

* Direct Interface to Power Stages or Pre-Drivers 1 nsieep
* Low-Power Standby Mode PWM/CLKn PWMA/B/C
* Locked Rotor Detection and Restart ] ENA/B/C

« Braking with Supply Voltage Clamp T voccon
* Integrated OCP/OVP/OTP Protection . GAIN CONTROL
* Available in QFN4x4-28 Package DIR/SDI1 0.9V IDe
. . BRAKE/CS1 l ISA
ISB
Appl Icatl ons v Repeat for ISB/ISC/IDC Isc
SCL/SCLK1/RX ADDR vDC

SDA/SDO1/TX

* 3-Phase BLDC motors
* PMSM Servo motors

* Robotics
* Electric Vehicle FG/NHOME 160MHAz 1 |128MH=
Power Tools nFT%:.—-

“XTAL2 T
| 1.8V 3.3V 0.9V

GND T XTALT T




MPS Smart Motor Solution

MPS Smart Motor

Current Solution

rotating
codewheel

Driver

Easy Use GUI
mP5® eMotion Module Virtual Bench "

eMotion Module

v

Communication success.

4 Mcu upgrade

€ About Module

Export Register




Power Spec for Module

57mm

42mm

42 PCBA 57 PCBA

Rated : Smart Motor : Rated
Series g;nrtalr\ﬁlzwrr?ttzrr Vin Spec ?{a;;ld Torque S Part Number VR SIp2E Power(W)
(Nm) MMP942038-24-C 38
MSM942038-24-C-R 3000 0.12
MMP942052-24-C 52
o MSM942052-24-C-R | (18V. 24V 0.125 42mm YV (18V, 24V, 36V) -
mm - -
MSM942077-24-C-R 36V) 4000 0.185
-24- 105
MSM942105-24-C-R 0.25 HIBIPER 2 B2 E
MSM957094-36-C-R 3000 0.3 MMP957094-36-C 94
57mm | MSM957141-36-C-R (187\8 \?)GV, 3000 0.45 57mm | MMP957141-36-C  |(18V, 36V, 70V)| 141
MSM957188-36-C-R 3000 0.6 MMP957188-36-C 188

mes




MP6543H:22V 2A 3-Phase Power Stage

. 5V to 22V Operating Supply Voltage T e
* Three integrated half-bridge drivers ENCILSCHC VIN_LDO -
» 2A Continuous Output Current PUINAHSADIR VP savou L

PWMB/HSB/PWM

* MOSFET On-Resistance: 110mQ per FET
* MP6543H: PWM & ENBL inputs (QFN3x4-24)
* MP6543HA: HS & LS inputs (QFN3x4-24)
» MP6543HB: Hall Signal Interface(QFN3x4-24)
* Built-In 3.3-V, 100-mA LDO Regulator >

PWMC/HSC/nBRAKE

I
SA D
nFAULT
MP6543
A MP6543A  set
% MP6543B
soc oy

Microcontroller

A A A

* Internal Charge Pump for 100% Duty Cycle oo
. g . GND
« Automatic Synchronous Rectification VREF B R«
* Integrated Bi-directional Current Sense Amp - 5 5
©c 28858 s 3888 °c2 885
. . 24 23 22 21 20 24 23 22 21 20 24 (23 22 21 20
Applications teep [ s ol v nsteee [ o ver s
ENA 2 48 GND LSA |2 18 GND HA 120 18] GND
*3-Phase Brushless DC Motors and ENB 3 ) 177 vaps LsB (3 17, VaP3 HB [3) | 17 vaps
Permanent Magnet Synchronous Motors ENC 4 ) 6 vnipo  LSC 4 16 VIN_LDO = 18] VINLDO
PWMA 5 ) 5] VIN HSA |5 15| VIN DIR :i | jj: VIN
PWMB | 14| VI HSB |6 147 VIN PWM 6, 1747‘ VIN
PWMC 7 L 13 sc HSC |7 13 sc MBRAKE (70 13 sC
:‘é* ‘/’9“ (ol 11 2 0 ﬂ 10 11 12 8 19/ [0 11 12
< 3 9 o < 3 @ o » & é % & %
58993 ® 29909 N
8 8 M MP6543B
MP6543A
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Three integrated half-bridge drivers

* MP6540: 4.5V to 29V, 3A Continuous Current

* MP6540H:7V to 60V, 5A Continuous Current
* MPQ6541:4.5V to 45V, 8A Continuous
Current ;13mQ /FET Rds (on)

* MP6542:4 to 35V, 11A Continuous Current
10mQ /FET Rds(on)

* EN/PWM Logic Inputs (MP654x)

* HS/LS Logic Inputs (MP654xA)

* Internal Charge Pump Supports 100% Duty
Operation

* UVLO and Thermal Shutdown Protection
 Over current Protection

* Integrated Bi-directional Current Sense Amp
* Available in 5x5 or 6x6mm FCQFN packages

Applications

*3-Phase Brushless DC Motors and
Permanent Magnet Synchronous Motors

Microcontroller

MP6540/H/MPQ6541/MP6542:3-Phase Power Stages

nSLEEP CPA

ENA/LSA CPB
ENB/LSB

=
z

ENC/LSC vep

PWMA/HSA VIN

PWMB/HSB

PWMC/HSC VG

l
i
n||—’J-<—|

MP654x/ .,
et MPB54XA

SOA
SB €

SOB

SOC

SC .}
AGND LSS

nFAULT
nSLEEP
ENA

ENB
ENC
PWMA

PWMB
PWMC

0w O
-l
QFN26 - 6mm x 6mm
(MP6540 - 5mm x 5mm)

mes



MP6537/MP6539/MP6538:100V, 3-Phase BLDC Motor Pre-Drivers

VIN
LDO
VIN ]

*Three 2-H-Bridge MOSFET Pre-Drivers e
*Supports 100VSupply Voltage

*120V Max Vboost Voltage

*6V — 15V Gate Drive Supply

Internal Current Sense Amp

«800mA Source, 1A Sink Current

*MP6537: PWM & Enable inputs for each phase
*MP6539: Independent HS/LS inputs

|
nFAULT | MP6537 : i
ENA/HAS/PWM P6539 ' i
ENB/HSB/DIhM P6538 | i

ENC/HSC/anrake

PWMA/LSA/HAExposed GND
PWMB/LSB/HB PAD

PWMC/LSC/HC

I
nSLEEP |

|
|
|
|
|
|
| LSS
|

(repeat for B and C)

*MP6538: Hall Sensor Inputs ocreF |

-Low Power Sleep Mode cso oD To Phase B

*Programmable Over-current Protection of o7 ToPhase ©

External MOSFETs

*Adjustable Dead Time Protection to Prevent . e .

Shoot Through 5 8 Egggﬁ .

*Thermal Shutdown and UVLO Protection 5 & AR HH KKK E

Fault Indication Output GVNE% . T :VN;A ] i R —— - [Zwse valz% T . [2Z] nerake

*Thermally Enhanced QFN Package ssof 5] | e 1 CVS':% :( i lz:Z;t: o) | | %:ﬁ
Applications by | WP e e | e e | M

BsTA[ 6 ] | I 7] eLc 5] : | O eLe BsTA[ 6] | : 7] eLc

«3-Phase Brushless DC Motors and [T | | O ene == | Clene s || e

Permanent Magnet Synchronous Motors oHA E/‘ 7777777 (55 s oHA z/ ”””””” 5] sHe G”“E/I’] aF HES”C

Power Drills soommroon £ 070 9 L ocscommos © & 5 6 8 & preemwocy 5 8 %8 2 8

.ImpaCt Drivers CONNECTED TO GND gg(l:\lilsElg'll?ED TO GND CONNECTEDTO GND




MP6500 / MP6600:Stepper Motor Driver

MP6500

nFAULT
STEP
DIR
nENBL
MS1
MS2
nSLEEP

ISET BOUTA
‘ BOUT2 Motor
- GND

<

*Dual Internal Full Bridge Driver
*4.5V - 35V Supply Voltage Range
*2.5A Output Current (MP6500, TSSOP & 5mm x 5mm uC
QFN)

*1.5A Output Current (MP6600 , 4mm x 4mm QFN)

eiiesl

Internal Current Sensing and Regulation
*Indexer supports up to 1/8-step

*Low On Resistance (HS:170mQ;LS:150mQ)
*Automatic Current Decay

*Low Power sleep mode

*Overcurrent and overtemperature protection
*Undervoltage lockout

*Fault indication output err] O [ ce2
ve [T [27T__INC
—— veveL e
Applications e =
AOUT2[TT] [ZZT1BOUT2
*General bipolar stepper motor drives i i o R
*Printers i e
*Industrial control nFAULTCTTZ] EuimmlS
«Automated machinery sovorT] SRR

*Vending machines
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MP6550: Dual Half-Bridge Driver

(1.8V-22V)

*Internal Dual V2-H-Bridge Driver -

-1.8V — 22V Supply Voltage Range VIN ouT

*2A Continuous Output Current (3A Peak) Cn | e VeOUT rSLEER LDO
+100nA Sleep Mode Supply Current o @ i &J =
*Internal Lossless Current Measurement N PE550 IN1 [T (o] IN2
Integrated LDO Voltage Regulator IN2 VIN [2) (2] ouT2
*Individual Control Inputs x> N ouT2l ouT1 [5) ] oD
*MOSFET On-Resistance: 100mohm / FET = - svout  1seT [ SLEEP HE
*Overcurrent, Short-Circuit, Overtemperature 3 nSLEEP_LDO Vvs0ouT Di D (5] [¢) -
prOteCtion nFAULT VISEN
<Undervoltage lockout VISEN oD ISET Dﬁi i

*Small 2.5mm x 3mm QFN package j

Applications

*Robotics

*Toys

«Cameras
*Medical Devices




MP6515 / MP6516:H-Bridge Driver

m MP6515

MP6516
*Wide 8V to 35V Input Voltage Range PHASE VIN » VIN
«2.8A Maximum Output Current ENeL ver I EN{ vep T
*Internal Full H-Bridge Driver BMODE cPA vt cPA =
«Cycle-by-cycle Current Limit = nSLEEP cP uC e oo
*No Control Power Supply Required nFAULT nFAULT
*Simple, Versatile Logic Interfaces VISEN ouT1 [ VISEN OUT1 [
3.3 and 5 V Compatible Logic Supply < T
*Overcurrent Protection
*Overvoltage Protection ISET ouT2 L \SET ouT2 [
*Shutdown GND GND
*Undervoltage Lockout < <

*Fault Indication Output
*Thermally Enhanced TSSOP Package

Applications

*Coffee Machines

*Printers

«Currency Handling Equipment
*Solenoid Drivers




MPQ6526: Hex Half Bridge Driver

*Hex Y2-H-bridge Motor Driver (;SI
*7V - 40V Supply Voltage Range CLK oUT2 L
*1A Output Current

DO
*Serial Interface EN
*Individual 1/2-H-Bridge Control Wy ouT3 [
*MOSFET on-Resistance: HS + LS 650mohm

ouT1

g i

JVCC

«Controlled Slew Rate OUT4 [ Drives DC
*Open Load Detection Motors or HS /
LS loads

*Diagnostic Feedback
*SOIC & QFN Packages

Applications

] VS

OuTe

| —
L
| —
L

GND
1

1 TOP VIEW TOP VIEW
. .
Automotive HVAC Controls ¢ v
. . [, outs [1] o 28] ouTs e oL e e
.SO|en0|d DrlverS L : outs 2] 27] ouTs 2 3 333 &
outs [3] 26] DI O@ ERZIZRCRE)
outs [4] [25] cux outs [D i8] ek
vs [5] [24] cs
ono [5] 3] ono outs [2 cs
onp [7] [22] N vs [3) (18] eno
GND [8] [21] GND vs [ (5] nc
oo [} 2] ono ours [5) (4] vee
vs [1o} [19] vee
ours [H] 18] po outs [6) (3] po
outs [12] 17 EN ﬂmmmm@
out2 [13] [16] ouT 5 N o - = =
our2 [14] [15] ouTt =3 223 u

o S m Ps



MP6612 / MP6612D / MPQ6612 / MPQ6612A:45V, 5A, H-Bridge

DC Motor Driver with Current Sense

FEATURES

VIN
* Wide 4V to 45V Operating Input Range VCP L AVioas
* Internal Full H-Bridge Driver support 100% duty cycle ™t IN1/ENBL VIN EH |
with Internal charge pump _ 1 IN2DIR %
* Internal Current Sense with + 10% accuracy % J nSLEEP ouT1L -
* 5A Continuous Output Current § ,/j\\ DC
nFaut MPQ6612 (M Jvotor
*120mohm Rpson) (HS + LS) | N
« Programmable Cycle-by-cycle Current Regulation / Limit <~ VISEN ouTat
*IN1/IN2 or ENBL/DIR inputs S OC_ADJ Float/GND
*Low Iq Brake Mode Fq .
« Fault Indication Output for OCP/OTP/OVP - . <
* TSSOP-20 EP (MP6612 / MP6612D / MPQ6612) and FCQFN-18 ;E i I i;
packages(MPQ6612A) -
o MP6612: IN1 and IN2 inputs T
o MP6612D: ENBL and DIR inputs L I o
Applications i=c R =
* DC Brush Motor Drivers ; ?
» Solenoid Drivers A [

* Door lock / Latch
TSSOP20-EP
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Thank You!
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