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¥ S M dE $) B (Cortex-M0) Z Roadmap

> Sensor and sensor-less FOC control
with Sine-wave control:
. = %7‘&?2%: ﬁ\"il ;*ﬁl %R&' -"EE&' ﬁ
> Sine wave V/F control & MM TEM TLERAACESANESHE, 5
sensor-less with BLDC Square- &, BLDCFan, ...
> BLDC control with wave control:
Hall sensor: -FRER THEHRE, K, A
-EHAITE DA, B, Fu, THE, ...

\ .
\ Plannin
'% \ MT550
32-bit Cortex-M0
& | MT530/520/510 100/144-LQFP
. ! R CorlCiuny 258KB Flash with ISP, 32KB RAM, 50MH
7 ash wi , , z,
i Mo052 \ 1 ( 100/64/48-LQFP) /5MKHz/12-bit ADC x 2, CAN2.0, OPx2
ﬁ 32-bit Cortex-MO \\ \ 128KB Flash with ISP, 16KB RAM, UGS-BbZitOPVXMtX 14£_2X ;notor cggtsrgé
50MHz, 800KHz/12-bit ADC x 2, -0, Automotive Temp.=
%'J (48-LQFP/33-QFN) \ ! 2 motors control with PWM, OPx2
% \\ MDU control , CAN2.0, Temp=105 °C
8KB~64KB Flash with ISP, 4KB
RAM, 50MHz, 4KB Data flash, \ Mini51
760KHz/12-bit ADC, b .
1 motor control with PWM, 32-bit Cortex-M0
Temp=85 °C (48-LQFP/33-QFN)

4KB~16KB Flash with ISP, 2KB RAM,
24MHz, 150KHz/10-bit ADC,
1 motor control with PWM, Temp=85 °C

A i 55
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T ARAIE B B (8/32-bit MCU) X £ & h sE &

MT530VE | MT520RD/LD | MT510LC/LB e ksl AL
Series Series Series
CPU Cortex-MO, Cortex-MO, Cortex-MO, Cortex-MO, Cortex-MO0, 80C51,
50Mhz 50Mhz 50Mhz 50Mhz 24Mhz 24Mhz
Flash 128KB 64K 32KB/16KB 64K~8KB 16K~4KB 16K~4KB
RAM 16KB 8KB 4KB 4KB KB 5128
Data Flash 4KB 4KB 4KB 4KB Flash-shared Flash-shared
Timer 4 x 24-bit 4 x 24-bit 4 x 24-bit 4 x 24-bit 2 x 24-bit 3 x 16-bit
PWM 14 chx16-bit 13 chxlébit | 9 chxlé-bit 8 chx1 6-bit 6 chx16-bit 4 chx10-bit
QEIl 2 sets QEI 1 set QEI 1 set QEI NO NO NO
gigﬁlm i OXUART & PUART & OXUART & IXUART & IXUART &
Serial XxSPl & xSPl & ISPl & IxSPl &
xi2C & 1x12C ISPl & 1x12C 1x12C 1x12C
1XCAN2.0
8ch ADCA 7ch ADCA 5ch ADCA Seh ADC Seh ADC 8/ 7ch ADC
IS 8ch ADCE 7oh ADCB 4ch ADCB 12-bit, 760KHz | 10-bit, 150KHz | 10-bit, 150KHz
12-bit, 800KHz | 12-bit, 800KHz | 12-bit, 800KHz : : :
Comparator | 3xComp 1xComp IxComp
8 OP 2%OP 2xOP 2xOP 2xComp 2xComp No
Temp _40~105°C _40~105°C _40~105°C _40~85°C _40~85°C _40~85°C
Package LQFP100 LQFP44/48 LQFP48 LQFP48/QFN33 | LQFP48/QFN33 | 28~1650P
MP-Status Sample Sample Sample MP MP MP
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W79E227 out-door control board
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RéH a8 EFRESGEERM R L

(—— \ ) i -
(EER) IPDU & ICDU(90Hz) J& &z # 4 5 tb &% |
X L E=EE
4.00 | —=IPDU D‘ J- o
& [CDU Q00920 EE v
3.00 j sooaoe . W
2.00 ' ' '
L A (EER) IPDU & ICDUC60HZ) % &5 #& P+ #E L 3
5.00
4.72
4.00 - 4.52 ——IPDU
—=—1CDU
3.00 |
2.00 ~
L A (EER)  IPDU & ICDU(30Hz) /R & # 1 £ bh 3%
5.00
> W79E227 aon | ——[PDU
> Toshiba -8 (DU
3.00 |
4KW 2 Fin T R EH
2.00
9 A B C D E *F’]ﬁﬂwa%fidential




AAACIMEA B X BRV/FES i £

SHP General Purpose Induction Motor

Solution with Nuvoton 8-bit MCU
(Open loop V/F control)
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BLDCE3E2AEVIFZ k-~ FEFE

Nuvoton 8-bit MCU A. Electric Screwdriver

B. A/C Indoor Fan C. Electric DC Fan
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310V DC
220VAC *
IGBT
Source Vde MOSFET M
FAN motor
Switching 15V :7
Power > D(:'at:r
iv
V.15V Current
A Feedback
5V PWMO0~5
\ 4
Nuvoton MCU -
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B MCU & AR £ o945 B3 BA (1)

Mini51/M052/
E =7 B
MT530/MT520 HERR A FEHRA
PWM A & L6-bit gjﬁidiﬁﬁéﬁ TR, 7
PWM 7 Z 4% i 4o 8-bit Dead time control 7K e o, B ] 42 &
CE 724 TREALERE G EEME
Yes FkeEERERZKGATR
) AR, B E
PWM & B & K . ‘
oT 4 48 8 ADC b sz X, EARMCU £ A &,
X 35T BAF R AT E R TR ERMAE
Yes SNSRI TRAR 2, B 4% AR RS B A
PWM £ £ (Brake) (Mini 51/MT530/MT520) PWM#i h, /73] R ik ) XL B R JE
B3 Fal
14848 32 ADC, 10-bit, 8ch, 150KHz
(Mini51)
1484% 3. ADC, 12-bit, 8ch, 760KHz TR Loy =AM REBEER, R
ADC# 455 R (M052) 2 3

2845 3 ADC, 12-bit, 16/14-ch, 800KHz

(MT530/MT520)
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1 E& MCU J& EAXE A 69 %5 Bh 3094 (2)

Mini51/M052/

F; =7 H
MT530/MT520 HEAE e A
kB 32 X 32 bit F ey iRk Ry e E E Rk R
MRk B 32+16 bit (MT530/MT520) | B ey izk Rassy S EH R B
_ PID+FOC+SVPWM Habsn R e E LR R E R, 1538
TS F L (MDU) (MT530/MT520) MCU #3€ 5 i &
AR Yes kAR R E T A R R, Bk
(Input Capture) iR ) HtE RE I B 1o s a2 X
B A oh 9 QE| %48 5, T3 3] IF 4%
% , e
QEl %5 50 248 QEI (MT530/MT520) o Bk T B %
2 %8 comparator
(Mini 51/M052) CEE SR RPN §PCEI R
o JEas 2 3 48 comparator PCB & & A%
(MT530/MT520)
. 248 0P Amplifier NEOP R KB UAE 4 &R RIFE
BLEHHAS (MT530/MT520) # /\PCB # @ #&
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MTS530/520/510 = #45H-1

D N N NN

ARM® Cortex™-MO0 core runs up to 50 MHz
Wide input voltage: 2.5V ~ 5.5V
Operating Temperature: -40°C ~ 105 C

Memory
> 128K/64K/32/16KB Flash APROM with ISP/ICP
> 16K/8K/4K SRAM, 4KB Data Flash

Serial Interface: Two UART, Three SPI, One 12C, One
CAN2.0b

Four Timer , BOD, WDT, Ext INT pins
/O pins up to 82/51/37
Package: LQFP100/ LQFPé64/ LQFP48
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MTS530/520 = E45M- 11

v Divider: 32-bit + 16-bit = 32-bit with signed
v Hall sensor (input capture) and QEIl inputs
v Advanced PWM x 2 units for driving two motors

» Two units of 16-bit x 6ch PWM outputs
> Dead-zone, Brake and Polarity control

v MDU (Motor Drive Unit): PID + FOC + SVPWM

v Analog device
v 16~7 channels, 800KSPS by Two12-bit ADC
v  OP Amp x 2
v Analog Comparator x 3
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MT530/520 2 EMESHRA R EAFE

v BHREFHREM:
> B/BREREKXZH RS
> V/F #EFIZZKIEES)
> A/RERUBRZIEGEAKRIELRES

> 1/2/3-shuntEr & ER DX BTG RLES
(30KHZ A FeyPWM3g %8 A )

v ERXREERRE:
> EXEZTAE: 2012/Q3
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MT530/520 & #% 5 € ¥ ;o (MDU) 22 4 B

Hardware Support:
MDU* (PID + FOC + PWM ) IGBT/IPM
Implemented PWM with dead-time & brake
by Software S/W operation
|
I
Speed Current | PWM
System CMD, (: —» Speed CMD <:> Current | o5 | /// ‘
Program Controller Controller T ™ — @
- - | Fault | / ./ /
Speed Current A A | Output
feedback feedback Current detect |fCurrent
Speed estimate |« nd estimate | Jfeedback | 2
| AN
| =
| Shunt
Implemented : Resistor
by Software Hardware Support:

OP amp;

S/H by 2 ADC

Comparator

Divider

Algorithm operation by S/W

nuvoTon
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MT530/520Z %435 ¥ & 3£ #](FOC) E 44 B

Iq* KP_q,Kl q,, V9 Va Vref1/2/3 |
—(Y >_>-£> PWMO(0/1)
Id* -1 Pld PWMO(2/3 inverter
/}_ﬂ» PWMO(4/5
-1 kPdKid Vd ¢ V5§ |
System sin (0] |
Control S|N! COS Cos < (LUT
by MCU LUT Address) |
la | .
Ib | Norm. | 12-bit

ic | @15 | Abc ‘l
9.
I

15
1 I PMSM
/IM
Motor Speed P Motor Position |

observer h Observer Inside MCU_I_Outside Mcu
- — — — —_———

. Registers output by FOC IP
. Registers output by MCU operation

MTS53X Motor Drive Unit
(MDU)
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PWM [] % # % ADC Sample

Trigger type 3:
Centre-aligned

Delay |

I Delay | Delay IStart A/d
i i arts
™| Starts A/D ™) Starts A/D I ;
| X ) X X ) converting
converting converting
| synchronized with PWM Synchrofized with PWM Ce?t’:‘;h;gmtzfcdem:zz\l’gm .
/|\ rising edge failing edge mode only) |
Trigger type 1: Trigger type 2:
Rising-aligned Falling-aligned
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MT530/520 % % Z & &5 5 %k

MT530VE MT520RD/LD MT510LC/LB

CPU Cortex-M0, 50Mhz Cortex-M0, 50Mhz Cortex_MO0, 50Mhz
Flash 128KB 64KB 32KB/16KB
RAM 16KB 8KB 4KB
Data Flash 4KB 4KB 4KB
Timer 4 X 24-bit 4 x 24-bit 4 x 24-bit
P R R hEey
Motor-Driving Unit Yes Yes Yes

é6ch (2 sets)/ 3ch (1 set)/ 3ch (1 set)/

QEl/Input Capture

6 Input Captures

3 Input Captures

3 Input Captures

Serial

2xUART & 3xSPI,

2XUART & 2xSPI,

2XUART & 1xSPI

1x12C & IxCAN2.0 1x12C
- 8ch ADCA & 8ch ADCB | 7ch ADCA & 7ch ADCB | 5ch ADCA & 4ch ADCB
wo S 12-bit with 800KHz 12-bit with 800KHz 12-bit with 800KHz

Comparator 2xOP, 3xComp 2xOP, 1xComp 2xOP, 1xComp
& OP

-Drivi Square wave, V/F and Square wave, V/F and Square wave, V/F and
Motor-Driving FOC with/ without Hall FOC with/ without Hall | FOC with/ without Hall
Method sensor sensor sensor
Package LQFP100 LQFP64/48 LQFP48
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MO52% 5] £ 45 M- 1

D N N N

D N N NN

ARM® Cortex™-MO0 core runs up to 50 MHz
Wide input voltage: 2.5V ~ 5.5V
Operating Temperature: -40°C ~85C

Memory

> 64K/32K/16K/8KB Flash APROM with ISP/ICP
> 4KB SRAM ,4KB Data Flash

Serial Interface: Two UART, Two SPI, One 12C
Four Timer , BOD, WDT, Ext INT pins

/O pins up to 40/24

Package: LQFP48/QFN33
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MO0S2 x Z55M- 11

v Advanced PWM
> 16-bit x 8ch PWM outputs
> Dead-zone control

v Analog device
> 8 channels, 760KSPS by 12-bit ADC
» Analog Comparator x 2

S EHEHER:

F/BEREKZT EkES

V/F #ZEHZ kR

FERUBIRS YR EES
RERAURZAGEGREES (16KHZ X FHPWMIBE EE )
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Mini 51 * 45 M- 1

D N N NN

D N N NN

ARM® Cortex™-MO0 core runs up to 24 MHz
Wide input voltage: 2.5V ~ 5.5V
Operating Temperature: -40°C ~85C

Memory
> 16K/8K/4KB Flash APROM with ISP/ICP
> 2KB SRAM , Data Flash share with APROM

Serial Interface: 1x UART, 1x SPI, 1x 12C
Two Timer , BOD, WDT, Ext INT pins

/O pins up to 30/29

Package: LQFP48/QFN33
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Mini 51 * Z454- 11

v Advanced PWM
> 16-bit x 6ch PWM outputs with brake control
> Dead-zone control

v Analog device
> 8 channels, 150KSPS by 10-bit ADC
» Analog Comparator x 2

S EHEGHEM:

> B/8EROBZI T RES
> A/BRERV/F EHZRERES
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¥ & Cortex-M0xz =& —H#T A

v' In-system program (ISP)
v In-circuit program (ICP)

v' In-circuit emulation (ICE)

Nu-Link
SRR (ISP/ICP/ICE)

‘ e

B

TR W - |
; i

WL B Vel

Application Board
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BLDC % 5 & EFOC3 &k Ee )

MO054 Solution
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BLDC 7 5 & EFOC3 % B 8) T kW
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BERGREVIFZEES,

Mini52 Solution

ERFPXV/FREERELE:

<Note>:
WARANEEEGE
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DC# AR Ga 4 & F R K
#5355 Fm(FOC) EPFCEHlBEH IR

MT520 Solution R —

1. A4 A R-410A
2. One-Shuntx= & # {4 3
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1 EMCU 38 A &) 843 A% e A 42 45

# E/QEI% ‘
EHrE | 5E vk | P2 | sgaw | BEVF | gany | REER
) 4 K (FOC)
(FOC)
THALITE, | EHATE, | EHAETE, | BERE, £ | K& 9L | RATRTE
sB¥RE, % | 8ERE, | %8Rk, FEE, B | R, b, | B, AR,
FRE, % | ZHERE, | M EF | BER, TR | TE#, NEE | SRR, R
SREA | BRR, W | AR, | K kmtk, | FiEK R | RIES #e, T B A% AC
i Bk, %F | MR T | ek, M, dh bR - SR IRPPRE SR GIER, D
b E ik, | AR, | TR e, oo F, DC/ACH# %
T H A e PG, oeeee M eeeens 525 eeenns
N79E815~ | N79E815~ | N79E815~ | Mini52/ M052~M054 | M052~M054
N79E8132 | N79E8132 | N79E8132 | M052~M054 | MT530~MT510 | MT530~MT510
MCU:ER | Mini52 Mini52 Mini52
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