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Figure 3—Coil in a Magnetic Field

ty=2xF*xr=2xBxL*x[*xr=KT %]

e=BxLxv=BxLxw*xr =ke*w
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Controller+ MOSFET+ Hall+ Several Res+ Several Cap

\ 4

~~

MP6517A/B, MP6650 MP6616 MP6651
TSOT23-6 QFN10-2x3mm SOIC8-SL
600mA 2A 1.5A
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MPS& {2 MP6517A/B

* On chip Hall sensor

« 3.3V-16V input voltage

* 0.6A continuous current

* Integrated power MOSFETs: HS+LS=850mQ)
« Curve programming

» Rotational speed indicator (FG)

» 12kHz to 48kHz PWM input frequency range,
» 26kHz output frequency

o Top View
« Soft phase transition
« Built-in pull up resistor on PWM 1jGND  OUT
» Reverse voltage protection
» Locked-Rotor protection and automatic recovery vee our| 5
* Built-in input OVP, UVLO, OTP and automatic G_}_
F RD PwW
recovery
TSOT23 6
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MPS& R 77%: MP6517A/B

Embedded Hall w/
+1mT Sensitivity 3.3V~16V range

w/ reserve block MOS

Reverse _|
Hall :D_‘ Protection

PWM
Control

PWM

!

Soft Phase Transient

Speed Curve & Par. OTP
BEMF & ZCS PLL

Programmable
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MPS& R 77%: MP6517A/B

Very Clear BOM and PCB

.
MPS

MP6517AGJS EVALUATION BOARD
www.monolithicpower.com

Straight Lead TSOT23-6

Rotor Magnet
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MPSE {2 MP6650

» On-chip Hall sensor

* Wide 3.3V to 18V input voltage

* Up to 600mA continuous current

* Integrated power MOSFETs: 740mQ (HS + LS)
* Programmable speed curve

» Soft startup time programmable

 Soft on/off phase transition

 Rotational speed indicator (FG)

» 2kHz to 100kHz PWM input frequency range
* Fixed 26kHz output switching frequency

* Input line reverse voltage protection (RVP)

» Rotor deadlock (RD) protection and automatic
recovery

* Built-In input OVP, UVLO, OTP and automatic
recovery

I—EGND outt| 6
C1: 1uF

S Rr2: 20
 (optional)

|__2]jvcCc  ourm 5

R1
200kQ

L 3ledro pwnl 21—

A

Top View

1jcNp  OUTH
outz] 5]
FGlRD  PW

TSOT23 6
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MPSEEFR 2 MP6616
Rll VCC OuUT1

3.3V to 18V g J_
Cl
« On-chip Hall sensor 1OHFI2SY ‘
' GND

* Wide 3.3V to 18V input voltage = our
» Up to 2A continuous current , PWM TST
* Integrated power MOSFETs: 100mQ (HS + LS)
» Speed close-loop control

R1
» Soft startup time programmable % 20kQ
« Soft on/off phase transition =

—~— FG 0osC

« Hall leading angle programmable (+45°)

- Rotational speed indicator (FG) 1[os® +(FS_|10
* 2kHz to 100kHz PWM input frequency range 2l 1sT)  (__Pwm |9
* Fixed 27kHz output switching frequency s[vec) (Cvcc s
* Rotor deadlock (RD) protection and automatic o)  (outi]7
recovery s[am)  (ouz]s
* Built-In Input OVP, UVLO, OTP
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MPSE {2 MP6651

> .
3.3V to 18V _L
c1

» On-chip Hall sensor

» Wide 3.3V to 18V input voltage

* Up to 1.5A continuous current

* Integrated power MOSFETs: 100mQ (HS + LS)
» Speed Open-loop control

« Soft startup time programmable

« Soft on/off phase transition

« Hall leading angle programmable (+45°)
 Rotational speed indicator (FG)

» 2kHz to 100kHz PWM input frequency range
* Fixed 27kHz output switching frequency

» Rotor deadlock (RD) protection and automatic
recovery

* Built-In Input OVP, UVLO, OTP

D1
NI

10puF/25V

—_—

VCC

' GND

PWM

FG

OouT1

ouT2

TST

OosC

L

FG [
PWM [ 2]
ouT1 3]
ouT2 [4]

R1
20kQ

8] OsC
7] TST
6] vccC

5] GND

SOIC8-straight lead
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i, 77 0l 4% 52 21 d il A g il

i, cOS(6 -27/3)e
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Y

i, cos(6 +2x/3

And .. C

Iy =1, cos(6) + i, cos(O - 2z/3) + i, cos(O +2x/3)
I, = -i; SIN(6) - i, sin(O - 27/3) - i; sin(6 +2x/3)
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dq ik
Mabc2 iR R Edq#r KRB E Park transformation [1].

[ ] [ cos() cos(@—2m/3) cos(0+2m/3) ] Ea
lq 3|l—sin(@) —sin(@ —2m/3) -sin(@+2m/3)|?

HARH2IB RAREZH , RIERENEESR.

inverse Park transformation

cos(60) —sin(6) iy
[lb] —lcos(@ —2m/3) —sin(6 —2m/3) [ ]
cos(H +2mn/3) —sin(0+2m1/3)
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SVPWM

BEZMHEHFTXENRS AU A FENTF RS , BHAXRRETE-IEBERE ,
AN EFSEERENFANERE , RZAZEANEEX ; EEMNEESP , TLUELHEBAANE
ERENFFIAALK (0.2 ) NEE—MIENBEXRE , REZHXEFF

SVPWM ( Space Vector Pulse Width Modulation )

V,(010) V (110)

Ve =5 ( PMSM Vs (011) 0(000) Va (iOO)
V. (111)

V, (001) Ve (101)
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SVPWM

BIBXH , BRRERASHFENEEXBRAHHTX , RRVSEATUAEREER.

V, (010) V, (110)

V V6T2/prm e >
25" v, 100) T
>

pwm

V, (000)
V. (111)

V,(011) <

|
| =
N|N\I
S
|
|
|

S b
(]
<N
N
<<
(@)
<
~
<N
(@)Y
<N
N
< B

V, (001) V, (101)
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SVPWM

XAVOMVIEANIEATRE, HEPWMARMERBEAVORE, FEIBAVIXE

prm J

|l

Terminal to DC rail ground

e

0.8
0.6 _
g;: TO T1 T2 TO T2 T1 TO

0 - —— T 4 2 2 2 2 2 4
0 60 120 180 240 300 360
0
| | VoVy VeV, Ve Vo Vg
Terminal to neutral point (phase voltage)
0.6 T T T | 1 1 1 1 1

Ao T 111 1
B o 0 1 1 1 } 0 10
C 0 0 0 1 0 0 0

0 60 120 180 240 300 360

Less harmonics
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SVPWM

XAVOEANIBATRE, APWMITIGTIZERIEAVORE

Terminal to DC rail ground

0 NS N N N N N
B ‘V N ]
ol | TO T1 T1 TO
0.2} - — T, — L
0 | , | ) 2 2
0 60 120 180 240 300 360 Vo Vi, A Vs Vo
i : : : :
. . 0 1 1 1 0
Terminal to neutral point (phase voltage) A — —
0.6 . . . :
0 0 1 0 10
B —
0 0 0 0 0
C —

0 60 120 180 240 300 360
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MPS=tHBLDCXmHZE

¢

MCU/Controller+ MOSFET+ Hall+ Several Res+ Several Cap

~~

MP6630/MP6630H
5.5V/12V-0.5A MP6631+3/1 Hall MP6632
UTQFN2x3mm 36V/2A 55V controller

QFN3x4mm QFN4x4
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MPS=tHBLDCXmHZE

MP6630/MP6630H:
3 phase with 1 on-chip hall

* On-chip Hall sensor

« MP6630: 2V to 5.5V

« MP6630H: 2-12V

« Sine-wave control

 Integrated MOSFET: 450mQ

« 500mA continuous current

« 2k-100kHz PWM input

 Direction control

« Soft start

* Rotational speed indicator FG signal

 Input line OVP protection

» Rotor deadlocked protection and
automatic recovery

VIN

Ci1

T

VCC

GND

PWM

DIR

U
' ’
w

FG f—-

1[PwWM n (or |8
s v ) Cw_|s
UTQFN2Xx3mm
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MPS=4#BLDCHX B ZxE

MP6631: 3 phase with 3/1 hall

3.5V to 35V

3.5V-36V input =T vee -
Up to 2A continuous output ct oute
120mohm Rdson(H+L) I o outc

sine-wave control v
Support DC input or 2k — 100kHz PWM

input

3 hall or 1 hall element differential input ~—or -
Close/Open mode speed control Be— HC-
Direction/Brake input

Power saving mode

500ms/ 5s lock protection

Over-current protection

ABC switching node short protection
FG/RD output selectable
25k/50k/100k/200k switching frequency LB B
Soft start for low noise and current - 3mm
overshoot

—>—— PWM/DC

HA+
—~—FG HA-

I
o)
Y
A A

ww
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Application Tips

Dongle, GUI, and offline programmer
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Application Tips

Dongle, GUI, and offline programmer

Hardware setup

R&D TEST MODE

- Offline Programmer
8

Power Supply
12V to 24V

For Customer use only
Made in China
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Application Tips

| Single Phase Fan Driver GUI

ADVANCED RPM CURVE
PROGRAMMING MODE

PERFORMANCE EVALUATION | MPS

MP6517GJS EVALUATION BOARD
www.monolithicpower.com

RESET QUIT GUI
HARDWARE ‘
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Application Tips

7B 5N Methods of Magnetization

AIMEE R T B2 8 ﬁ?ﬂl@§§ﬁﬁ
Radial Magnetised Multi-poles Magnetised Multi-poles Magnetised
Radial Orientation

B BFELBRE BORE (FELHORE)

Diametic Magnetised Magnetised Through its Heigh Axial Magnetised

BODHETE BESRAE BEBEAE
Axil Magnetised Multi-poles Single Surface Multi-poles Sectors on One Surface
Magnetised Magnetised

REBOGHERFTE UBESRRE REBGEATE
Tile-type Magnet Radial Double Surface Mu'ti-poles Tile-type Magne! Diametic
Magnetised Magneusec Mzgaetised
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Application Tips

Hallsi &
Hall B S 2530 E A S Hall B R RLIA R R IZ ST
Fy1/4 EJ1/24k
K2 %
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Application Tips

RGRESD (IEC61000-6-2) : 5PFEFIZ] Hi L5 AIESDIiL

| 100pF

[ Effective
Capactance

High Voltage —

I[EC61000-6-2
A g 3300
M : Ny
S1 / Rd

High Voltage = : 150pF 5UT
Cd
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Application Tips
PWMFIFGS| 4%, ESDRENRTE, BEMIRESD

GND I llgnp OuTLL 6 M

VIN —» 2lvCC ouT2 5
FG |' 3 FCj/_RD PWM 4|' PWM
TVS TVS
GND T 1 6l
l L——4GND ouTip 9]
Motor
VIN — T [ 2]vcc  out2| 5]

FG 3lreirp PwMm] 4 PWM
Zener Zener
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Thank you




