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1 BHSRHIRER

FEUERAE IR B AFE BLDC HAL. AT-Link B¢ Jlink 38 N2 2880 AT BHIT ARG AT AL
23 il 22

BARIRE N H WL PC 4 ArteryMotorMonitor.exe (AT 220, R HIEEET il AT
o

1.1 =R
® &4 Windows® (Windows 8, Windows 10, Windows 1)/ AN,  BL22%E FH P i) 4 1
PP
—%kmicro-B USBZRIEHIT KA 54 NTHE ML, LLIEATIE R
FHEAE JJAT-Link 8 sl e 38 =05 R
— G =M AL, FE BRI T 12V~60ViEH, #iE i/ T-30A
— & H I
— FTERE T B AR

1.2 AR

o HERF JATI2 LR e s Il H F2 7
® Keil® pvision IDE (At filf# fpvision V5.36.0.0)
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2 RAPEOB/ERH

2.1 B kR
TERfAR 5E RSO A4 v £ AR R IR S HE 2% S5, FRATT AT DABEAT DL N AR 257 U 5451 i i) i 4% .
STEP-1

IERE L. AT_Link/Jlink. ¥R AR RSB EHLT R R, B USART #£1H[H USB 2k \ PC.

STEP-2
i/l MDK %3 demo TAEAUHY, fiiH Jlink 2 AT_Link TSI AL

STEP-3
PATFEF ArteryMotorMonitor_V2.1.14.exe(V2.1.14 N AR AS), fE File -> Open Porject %5+
1%+ ArteryMotorMonitor _V2.1.14.atmex->7 )5

STEP-4
3 Serial Port 57 FEIFR(1.)IEMEHUN R0 [15(2.), M52 A1 Open(3. )V AT FF i H [ SR,
B {25 A 1,

B 1 ERREN

Bl Artery Motor Monitor V2.1.14 _ A x

File Setting Help

E COMA4 : USB-Enhanced-SERIAL CH343 v” Open |D +
G| Il )R- %

1 Ar3zrat3 mMLvz10 2

STEP-5
He T R4 R AT JE UM SR U1 B B LR 5 BRI o I SEREIB (S, 0 A0 e 3/ 1k
U4 . SER iR R IR PID 28 Bh K g 2 MO B 45

2.2 | 5REERFIR

L XA 5 RATLAE ) B RDIRAS ML SR E R B IX L ) iy & B 42 DL R A il R s T h s B 4 5 4%
HAHSRHIERAE X, W RABEAT R s/ iR AL il 2siitE . 805 N Flash 4844, AT DAFEILAR
R, TR, RRAER] . D/IQ BRI, BRI TR AL B SR

221 REIER

TN ARSI H T BT RRE, RASEE Idle. Safety ready. Angle init. Starting.
Running. Free run. | _tune. Enc_align PL % Error .

B2 REIERKX

Statns

ERC_STATE_SAFTY_READY
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222 FEfEHEXER

BRI, il 3, AN U5 HAE EURE IR A RS I i AR
B 3 EfEHTRERK

ELDC - hall

apeed Comntral -
Control sonrce

external voltage contml -

223 HRBAER

WoR NS FE P R AR IO R, Hh it . RIE. iR, d. WASaER IR, BEREH
Wy AR

B 4 HRAMERKX

na errar
overvoltage error
undervoltage erra
over temperature &
over current errar
encoder error

hall errar

startup error
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224 =il A HY

1) AN A E 6 N Ehlar 4L, oG T mah/fE b bl gt ai it . ZHOS NN, B
TRARER AR .

Bl 5 il ard ik
Corumand,

Stert Motor
Stop Motor
Encoder Align
Write Flash

Famlt Aok

2) JazhHAL(Start Motor)
T T CAZEH B AR LS B
3) fF 1 HAL(Stop Motor)
F T AL EH B AR L 1k
4) Yml s HE(Encoder Align)
F T R B AT EAT G A 1Y AL HE(TE open loop #5520 N 6 &%)
5) ZH5 NINfF(Write Flash)
U2 TR T EUE B RS, WL N IR A S 405 N Flash, #7425 4%
LR SR TR VALY S PNIFIE SR = SRRV 6 o Wit I NN %/ e E R e s 8
6 ) FEIRMERR
¥ H AT IR IS B 4 .

225 EHIEA AR

Ay 7 RhiEmI ST gtk Re, WA ISR RERIER]. DIQ BRI, R R AL
B, AREEE TR RSEOTE T RSB AF, BRI X G R S A
M B 2.4 KRBT XA R AR 2T A IR A 0 4 35 P

Bl 6 mmEAZE

BLDC - hall

Epeed Control -

Control some

extermal voltage control -
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2.3 BASHRH

FEARZHLIRIBOE R U, A Vde B LR MOS IR FER 4z FNLA I ¥ dse KM /Ng . R/
/NI BROKMUIME L BRI E L AR B H AR I B0E S s DU 2 I X I IE

B 7 EESHRERE

Baic Tuning Parameters
Power board statnz Diagram parameter sething
Bus Voltage measured 23.169 wolt Torque reference (g) “
Mos temperature measured  25.22 °C Torque reference (q) -
Save
Angle
Maximum application speed 8500 rpm
Max application angle 36000 degree
Minimum application speed 200 rpm
Min application angle  -36000 degree
Speed measured o rem
Maximum Current  4.999 A
Minimum Current  -4.989 A
Angle bngle
Position reference 0 degree Position measured 0 degree

231 HES5EEER

SN SRR AR H AT A (B2 :Volt) A K. MOS i ($A2:°C), AIfESLIRER TR S A BE. )
R B TR RIS O, A AR & BORTE R 2.2.3 BRI

&8 WESERKEERX

Povwer board, statng
Bus Voltage measured 224615 wvolt
Mos temperature measured  25.49 “C
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232 BKIBR/NEE

LE A R B AL 1) ) B K /N R DR S SERE , o rpm, AR B O U R ThRE, SR/
B /N P R AR AT B R, TR AT T E 4 EE ) me_ctrl_param.h SCRHRAZ L
MAX_SPEED_RPM. MIN_SPEED RPM 3 ¥.

B9 BRIB/NEREERRX

Maximum application speed 4200 rpm
Minimum application speed 10 rpm

Speed measured 0 rpm

B 10 JKm/MEREXBK

_] mec_ctrl_param.h

2.3.3 BKRIB/PMHERK

B A L2 B E LR R B K e N R, A0 228 (ampere),  TAR B UL 1k RO SI AR 1 8 s
RN, BRI B 50 R e R /N R, 4 7 T B AE 32 555X ID Tune 5% 1Q Tune #5254
N AIAAS A B SO, BOE SERTE B R I LOG Ros B B BRI B

B 11 KRN ERERX

Maximum Current 498962 A
Minimum Current  0.997925 A

12 BREERII LOG EH

Time Motor Message
1 17:28:59 Set REG 36 = 3032.16:0K

2 17:28:52 Set REG 36 = 3276.8:0K
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234 BRB/MIE (REHER)

IR R E R L ] () e KM/ ML, BN degree, AN BRI WA EEEURIThAE, KM E
PE AT IE D, TR T E A PE R me_ctrl_param.h SCRS &2 MAX_POSITION_ANGLE.
MIN_POSITION_ANGLE & ¥.

B 13 JREMIBEERX

Angle
Max application angle 36000 degree
Min application angle  -36000 degree
B 14 BRI /NEREXBE
j me_ctrl_param.h
36 | #define MAX POSITION ANGLE 36000 /% Degree *
3T | #define MIN POSITION ANGLE (-MAX POSITION ANGLE)

2.35 HEEEERE

AR FH 7 36 43 AN ] P42 1) SR 2 X6 AN [R] s i 2, e Dokt P s A Qe ) 2 (. 7 ) ook P2 P42 )
A0, i 15, FEBEF SIS H AR5 s pash A, i 16,

H AR B (K B rpm,  H AAREEE () BN 22 s (ampere), A B B4 20 R SRR, A0S Aok
TEA ) DR SR A4z

1) A Eb e 4 1) SRR
AL FH AT SRR AR R R ], FESRIE I FR T hr SE B P £ external voltage control IR EAY)
E PN PSP E il I Bl B o e ENE SR ST 2 AR 0 A N = R ST 9232 A R T 2 B9 =X VR R TN
I TR R T i 0 L PR o o B B RN

VEE: S BRISE I T A A AT

15 BAERAIBR (S LR R
l

BLDC - sensorless (ADC) ‘

Speed Control v
Target speed
Control source
Speedreference 0 rpm
external voltage control v
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16 $55 IR (1 o R R
|

BLDC - sensorless (ADC)

Torque Control v
Control source [

Torque reference (Ig) 0 A ]

external voltage control

2) BAFEEHERIR
BRI, SRIFIEFER) R H5E 5 rh ik 4% Software control tn] Y4 2 B i, fnf&l
17, RSB AT U 452 101 1) F R P8 /2 RE R ) 8 LA Al PR L/ R RN, Xy A A7 BT T
EECAUE, € e T 2R A AL s B E R 5

B 17 BAEEFIRITRE BinEE

BLDC - hall
Speed Control -
Control source Torgpt speed
Speed reference 500 rpm
software control
Clear Save
Time Motor Message
1] 116:49:32 Set REG 10 = 500:0K
2 16:49:26 Set REG 10 = 500:0K
3 16:49:22 Set REG 9 = 0:0K

2.3.6 BB &SRB B (JiP e )

FA P 3 A7 B F S U U 2 SR H AR B 2 A A7 A B S A B BoRA= A, Wil 18 vk, HAs
i E (Position reference) {1547y degree, 7EMEI BT &L Ul £ 01 H L B R L% 1
IALE, XA A7 RIS el , 15 58 B s 3 B R A4S S

B 18 Binfhr B 5 SErfr B2 Ar

Angle Lngle
Position reference 0 degree Position measured 0 degree
I I S N . IS S I -
fiA 2.1.1
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237 PRLHESHRE

AR R VOB IE B4 0], A 19 s, MR 1 NEIE 1 IS EE e, PR 2 viEiE
2 MBS, EBSCSHUE AL T Save #H . BoRIEE N T N 4 B0 Q] 20 7= AR
BEATPIL 21 o

B 19 LE@BIERSHERE

Diagram parameter sething
Ia L
Ib ~
Bave
& 20 &4
MW

BOLLHI I 21 o, T A2 NRD9iEIE 1 AR bR, AN DYIETE 2, R ER IR T AR bRl
b, WOREE S AR AR, BIan: EIE 108 la, BALEER(A), BOBBE NG, EIE 2 b,
Frg 5 (A), BIEEON R G, BLAh, BORRIIURER S PWM FrITIiRAT R, Bas PWM IRy
20k Hz, N2 50 us/ik, et nlidsk 32 #PIf(A] .

B 21 LA

W Monitor 7 >

Tafd)
o

H}rﬁk}ﬁ ;fdé!ﬁ
\ ,. A \ \\\;j' i
\ / | /

\'f W'\WIIL/

1 L L L
038000 038250 033500 938750

& OE =~ - 08 Ao

2023.10.05 £ 151 fRA 2.1.1




:'=/| ?I_

? AT32 Motor Monitor Application Note

2023.10.05

P 2z B L L D BE Ui I iR 1 Ffraas
KA. PRLH B hRe A

B ThEE B
Q] W I L\ A s
HUI AR GIE L AL
Q) Y 1 2\ A S i
HUI TR (G 20 AL )
Q| [R5 1 L DA S £ 28
EYEA AT | s A R £ it 2445
py VAL b 2% T
o B R
id iR GE s N ATEN
| S Y S
A BB (B BRI SR )

POV AL bR s e (PRI Al L, 20 4. 8. 16. 321))

8 sec v
B s B A AT Ok 7

BB | sdmns E AL Ba R

A DI 2 PR IR FE DI RE (BOK 45 /N B A\ 5 2 2h)

B bRV e BT IO

e [ L )

e [ IREEL S L Rl

e [AIE e L

Y 2 BURR S B\ T RN A 3

S B R T RS B A

Y 30 LRV 6 T Bl

o[y [ IR e
AAYA

W 1BV 8 2 B s A2 7] — A bl

WY e EIELLL KA TGP SR e AN [FI A bl |-

161
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2.4 HRASERH

HEBT A S BOBOE T, AR F T 2.2.5 R HI RO AN R R A SR TR U B S B
{8, FERTBUE 3 AL LA A 3 5O Ak 2 I D RE A 5 B SR &, PRAE S IR 1 L 25y
23.7.

241  NHHBEITHES]

SRR PR F A IS, AR BAL RS BT 363 i L, RIRBCBHLR 5 T IR W s He 5ia ke
T3 TR A5 IER BRI K % BLDC oA RGP R S 8. JT 30 T 53 B 1 1) 1 7 sUmT AL AL
BT E S HU U HLR N

STEP-1. 4z il# 0 N hiK ik~ Open Loop control
B 22 &G BT 24](BLDC)

BLDC - sensorless (ADC)

Open Loop control ~

STEP-2. %45 H % (OpenLoop initial voltage). #1453 (OpenLoop initial speed). 2 fE
(OpenLoop final speed)b) i1 i [ (OpenLoop increase volt). i3 /X #(OpenLoop times), .

B 23.7F 3 A< S % (BLDC)

Basic  Tuning Parameters

Open Loop Control

Openloop initial voltage  0.776 W
CpenLoop initial speed 215 rpm
CpenLoop increase volt  0.048 W
CpenLoop final speed 330 rpm
Openloop times 5

STEP-3. 1% T Azl HiHL(Start Motor)J{% 41, WA R AN AL APLs AR, BRIHRNLIER B . OF
P o P e K DA S B LI AR 552

2.4.2  REIEHITTHER]

IEAR A P 2R L R 32 A 2, AN TR B AR R aT e sh s pL, HSREA BN ST B B 5ia
FAETS IEM . dahdas IR o] FSREA gD 8 B 05 2 75 1E#, 1I7E FOC JoAk Béas A5 x0T U my i
F A A 28 I S 8. IR H R 5 A 3G 0 & 1) R 5 =X T I B L I2 3 3 B 5 AL AH L
K/NHT O FFaRTEI24E Fn.

STEP-1. R4zl N hi # 1%y Open Loop control

2023.10.05 g ATH fRA 2.1.1
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B 24 i RIBIIFREHI (FOC)

PREM - encoder

Cpen Loop contol -

STEP-2. ¥ ¥ % (Open Loop Voltage)5 f £ 1 & (Open Loop Angle Increments) & &4 i i 52
HRR/D, BRIEALIER IS . (FFP0 o HoE S oK DL b i il AR L Fi 55 )

B 25 FFHEHIHKSH(FOC)

COpen loop contral

Open Loop Voltage 1 W
Open Loop Angle Increments 10

2.4.3 HEZEH

WA 3 07 B AT s ™ o P L s P B A mT i AL D il 5 Q Al s

STEP-1. R4zl N R 1N Voltage Control
Bl 26 2R BT R4

PREM - encoder

Woltage Control -

STEP-2. =il Q HF LR B HLIZ#e, 1M D 4 e K vk FATLRER & AL 7E D 4
K 27 BEEFIHXSE

Voltage contool

Vqreference 1 W
Vdreference 0 W
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2.4.4 D BHHERIAR

AN 27 AP R R, sl 28, W LAEOE I IR AR S H, AR AR H
N T EE D iR e) PID RIS ST B FLIRE R o

& 28 FHrfisEE

I(A)

Step period

-+ »
Target current—

Time(ms)

Total period

JE: A, NIETEFEHIE D B I EE, AU TELE T -
2. KEFFHIRZCE I E D i i FE e Q B, 175 G 2 Hi 5644 D 315 Q HHi KP 5 Kl
WE 0, WEEAVEEHTEC A (507 H I 4 03
FEAERAE DR -
STEP-1. ¥zl F R & ID tune
A 29 FEHHERGEE ID BEIRFF R

PIISK - encoder

ID Tune e

STEP-2. & & PID 28I OP I iz, il 30

30 PID ¥ AR IS HT

Basic Tuning Parameters

Unit step config ID Current contral

Current Tune target current  0.999 A Flux KP 25000
Current Tune total period 100 ms Flus KI 3000
Current Tune step period 2 ms Flux KP DIV 2048

FluxKIDIV 4096

STEP-3. #% I a3l L (Start Motor)iZ 41

STEP-4. ¥ 2K X K2 15N Flux reference(ld)bA & Flux measured(ld)3f4%  Save #z

.1 1 | ] ]
2023.10.05 219
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B 31 AREERESE(ID BRI ER)

Diagram parameter setting
Flux reference (Id) v
Flux measured (Id) ~
Save
STEP-5. riife&: & 4RI n]HEIY HHis T i F

STEP-6. & A MM EE W, Wk 32, #HA AN Z FE ke, HEE STEP-2~STEP-
6

B 32 R IRREE

A Monitor ? x

s | | / B! Jos

Tovgue reference (Tq(a)
—
(b parasesr snhro]

05 H4-05

L L L L I
947020 947040 947060 947080 947100
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245 QHEEIFK

AR T 2 — AP R, i 28, W DLRED B R ARG SHL, oA BB R E 2
N T EEAE QRN PID RIS EUR KRN, FEARRIEDIRT

STEP-1. ¥zl F 2 iy 1Q tune

STEP-2. & & PID 24 LI KV Hr i ifii 24k

& 33 Q B PID ZH KPR SH

Basic Tuning Parameters

Unit step config 1Q Current control
Current Tune target current  0.999 A Torque KP 25000
Current Tune total peried 100 ms Tarque Kl 3000
Current Tune step period 2 ms Torque KP DIV 2048

Torque KIDIV 4086

STEP-3. % T a3 HEbLAZ 4l

STEP-4. %32 F X )8 i 4% N Torque reference(lq)LA X Torque measured(lq)3i% T Save
A 34 AEEERZESH(1Q BRFER)

Diagram parameter setting

Torque reference (lq) w
Torque measured (Iqg) ~
Save

STEP-5. 1k £ 1401 Y i It e g S 7 1

STEP-6. & A HIFMIN &S AT, ik 32, A AMAUNE T =1 Bl, JFEE STEP-2~STEP-
6

2023.10.05 B 2MH fRA 2.1.1
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2.4.6 HFEFEH

AR SR AT R H AR UK IE BV ], IR AT BB R A N, PEARERE D BRI E

STEP-1. 4zl N ik A Torque Control

STEP-2.
& 35 HirERE

%t & Control source & software control & H #x Hiiit 2 %1 (Torque reference)

Torque reference (lgq) 0.100 A

Flux reference (1d) 0.000 A

STEP-4. #% T j5 ) HiHL(Start Motor)i% 41
STEP-5. AKX ISR N la L Ib J51% T Save #%4l.
& 36 AREERESH(BRFEIR)
Diiagram parameter setting
[a
Ib
Save

STEP-6. siife&: &2 HI Ay i ny Hhip i &

A R BOE AT I, s 37
37 RFLIAER|BIY

STEP-7.

MW Monitor

0z

In | iy A
N M ﬁ\ ™
.‘ jﬁ / / f \ fr‘ }1 [

) / ]’i'u. \lb r"r‘ .ﬁy Ill'l. 1 ﬁa }/ ’L‘ N

f Voo (Y Y

A l\ .)1] f/‘ LH \ : H\ .Xf
W o' NS {‘/ W

Tafk)

0z k-

L
885000

-0z

(a1

--02

L
885250

L I L I
824000 094250 894500 894750

2271
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247 EEHEH

PN AR S B E I PID S8R « Jid L, I B 58 R R AT R R 2 A
B2, VEARERIEDBRINE

STEP-1. ¥zl T Hi=k ik} Speed Control

STEP-2. WHEIEE PID S8 A NI .y &
E 38 PID ¥ A KN . R E R E

Speed control

Speed KP : 1000

Speed Kl 4

Speed KP DIV 1024

Speed KI DIV 1024

Speed acceleration 8 rem/ms
Speed deceleration 8 rpmy/ms

STEP-3. % Control source A software control  H 54% i 2% {ti (Speed reference)
& 39 BfrdEERE

Targzet speed

Speed reference (0 rpm

STEP-4. 1% I Azl HiAL(Start Motor)1% 41

STEP-5. %2 E X 1% i 5~ Speed reference(PU)LL & Speed measured(PU) J51% I Save %

i
40 ARGEEESH(EEFAR)
Diagram parameter sething
Speed reference(P1) v
Speed measured (P17 -
Bave

STEP-6. /i B4l BIa]wpEay sk 2 & 1

STEP-7. A EEWNZF WA, w41, FAmMMEAN % N F LB, HEE STEP-2~STEP-
7

#2371 R 2.1.1
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E 41 EERRREE

M Monitor

- 3000

3000 -

2500 - 2500

2000 - - 2000

1500 - - 1500

Bpeed reference (PITrpm)
(unde) () g parnses pead s

1000 - 1000

500 - - 500

L L L L L
825000 850000 875000 Q00000 925000

2.4.8 HrEHEH
WU R Al S50 AL B IR PID 330, W2 UE I8 o] R H B N, VR R
T
STEP-1. ¥4 8i T fisE ik N Position Control, 1 T-4wide &t kb G, HNLIESS () Bl
WANSNIGHS N B, SRR B Ay A S50 A7 B Y N AL 15 1 A R
B 42. BirirE S5kms BE

Angle Angle

Position reference  361.71 degree Position measured  361.71 degree

STEP-2. X EfLE PID %

2023.10.05 g 241 fRA 2.1.1
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& 43. PID 2%k 8B

Position controller

Position KP 2000
Position Kl 1
Position Kl stable 800
Position KD 100

Paosition KP DIV 4086
Pasition Kl DIV 65536
Position KD DIV 32

STEP-3. % H#rfii B %1 ( Position reference), #1 3600 degree
Kl 44. Birfr BEKE

Angle

Fosition reference 0 degree

STEP-4. 1% T Ja ) HiHL(Start Motor)i% 41

STEP-5. %2 F X )% i 5~ Position reference(PU)LL & Position measured(PU)J5 1% K Save

A
& 45. AREEREZESH(CLEF )
Diagram parameter seting
Position reference (P17) »
Position measured (P1T) v
Save

STEP-6. siidsze K41 R a] Y iy 1 & 1

STEP-7. AN BN ZEE WA, Wk 46, FHAMMEANZ FE LB, HEE STEP-2~STEP-
7
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F 46. ArEIFRERBE

MY Monitor ? *
40000 - -{ 40000
20000 |- -{ 20000
= 7
4 £
& 20000 4 20000 E
=1
&4
o 2
o =5
:é g
00.4 (==}

10000 | -+ 10000

i 4o
. . . . . . .
860000 70000 850000 890000 900000 910000 920000
al .~ : +a I3y Ko N
Qe X = FE ORE Wy
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249 ANPHELALBRSHISH

AT A AERER ], oA S 2 ) 75 ZE L ) Be F R HEA e T IO B, HLR SN AURGE AN

[ P FELAL A o 2 R Sl A AR R L), DRl e T B AR P 3R NS BE, anil 47 i

7~ 0% Start Current. Start Period P A2 45/ ADC it 5z Ha 2440 1 723845 EMF low speed
offset(rising). EMF low speed offset(falling). EMF high speed offset(rising). EMF high speed
offset(falling) ] i % .

2023.10.05

B 47 AP T BRI S JOUH (ADC Tl 77i%)

Sensor-less control(six-step)

Start Current 07594 A
Start Voltage 0.087 W
Ctart Period 4000 us

EMF low speed offset(Rising) 80
EMF low speed offset(Falling) 200
EMF high speed offset(Rising) 700
EMF high speed offset(Falling) 1300

. Start Current 3 —ik% &)

a)Wlia I IS, ARSI R S A Ga e, S A8 28 (ampere).
b)WIUG B, NTCAR AR R S IAIAG S AE, SR8 IR%F (voltage).
*HR AR € FL IR BB MU R B — A

. Start Period

WIga SR E, v e WIaa F R A B A R R, B0 us.

. EMF low speed offset(rising). EMF low speed offset(falling)

DNAEARTEIN PR B HL 98 A8l s 0T RO (24, IR IR A0 rising Sk K% 20l A falling
DRI AN [ ) TRl e i s R ML 428 75 A, AIIY rising B 120, falling fEL4 80

. EMF high speed offset(rising). EMF high speed offset(falling)

DN T TN PR B L 98 A0 s 0T O (24, IR IR A 0N rising Sk K% 20l A falling,
BT AN 7] FR) N0 L B e AL A 75 AR, S rising {E 79 700, falling {# 7y 1300.

F2TH R 2.1.1
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2.4.10 REBHITABRBHEHISH

2023.10.05

BT AN BALRISHIEH, T BAL RS 13 H) 75 ZLE A S B AR HEM # T IOAL E, AT
MLZEAE F e Ar k& fili 1 2% (Luenberger observer) 5 Q-PLL J7i3E47 e Eh 34, 8RS 5 &l 48 fir
7N, A R ) A s e Lk T 0 R A 0 28 2 5

Kl 48 AL EAREAWIERSE
Zensor-less obmrverd PLL
Observer C1 15000
Observer 22 -20000
PLL KP 2000
PLL Kl ]
PLL KP DIV 32768
PLL KI DIV 32768

WAL, AT BNLESRME 7 =PRI Rz 7 BEIFH RS X558 3h 54086 M Rl s s, &
WIS E B 49 5K 50 fiion. 17 Startup Max. Speed. Startup Open Loop Voltage. Startup
Open Loop Slope. Startup Align Time. Startup Align Voltage . Startup Start Time. Startup Start Current
AR AT

1. Startup Max. Speed
RS BN E N R ET T B End B, BA7 09 rpm.

2. Startup Open Loop Voltage
HL LR B N IR ET (PR B, B8 voltage.

3. Startup Open Loop Slope
HLALJE Bl N PR AT I IR RS, B4 rpm/s.

4. Startup Align Time
RS BN e 0 FE I (A], B2 ms.

5. Startup Align Voltage
HIHLE S PS5 B B H %, B4 voltage.

6. Startup Start Time
UL Bl 0 5% 58 BUA E P HT )5 Shis ), S47°8 ms.

7. Startup Start Current
FALJE 30 Je it PR R ] iR A 2, B8 ampere.

¥ 287 R 2.1.1
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B 49 BUEFFIR B BAER S AR SR

Start up

Startup Max. Speed 400 rpm

Startup Open Loop Voltage  1.021 W

Startup Open Loop Slope 800 rpmys

Startup Start Current 0150 A
& 50 Xi5%E3NER

Start up

Startup Max. Speed 400 rpm

Startup Align Time 1000 ms

Startup Align Voltage 1.156 W

Satrtup Start Time 10 ms

Startup Start Current 0150 A

2023.10.05 291 fRA 2.1.1




’I?f ? AT32 Motor Monitor Application Note
3 A2

R 2. XHEBRATE
H# FA R

2022.11.18 201 | WIRRA
2022.12.01 2.0.2 |BAMEIE
2023.01.06 2.0.3  |HH AP L RTH  EAR T E AR  S AL
2023.03.02 2.0.4 | BEOSEITERITAL BRI IS
2023.04.20 2.1.0 | FEIHAR AT BrG A B IR ] Y
2023.10.05 211 | SEHTEAEREA
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EEBY - HiramE
KT EAT SO BTR AR I3 7 SRR 55 (KRR, R JO BEAS AR 0 5 30 56 BB P A S B AR 3 7 B R 35 A G PR A 54 E
Tt WA AR AR, AR LR 7 sCRHEAT R B AT AR W% BB R B A B A o SR AS AR 2338 S AT AT
HZ 7 RS s AN BN SR T U 5 =0 7 R %, BRVE T P R A R AL, BB B K DA 7 A AT

P23 =T 7 T B 55 B AR R R 7 U BRAIE

RAEFERERE A I B 2 kb A U, I, R TR TR 7% it FR) S P AT s 6 AN AT T IR BRI DRAE, BAR (A IR T4 SE 4 1
TE AR E F R (ST AT R VR DX VR X BB L), BRACAERT L RS s A S iR = A SRR AR

HERE P AR B B T TR T R & R e (A) W2 VEE RN ZRIOBI, i B ScRf. BRI B0 7 Dh R 2 4 2R
MRS (B) MZERA; (C) IR (D) WURK BRI, H/S(E) mds. BRI A Rl B st ik, ik
Ve T 1 R L T BRI, BRSESRI R TR0 AR 0 A T A5 T, DU ph ) S PR, EL ) 8 S ISR S A P i A2 i v
AEHE R

LR IR 77 i B0 AN TR AR SR PR S PR R R AR R PRI, g S B O B0 A TR R 07 il IR 55 45 (R T DRAE
KA I HASRE MR 20 sy KRS ) IR 54T
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