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BB A48

MF616 ft 2t 3 KT (W0 ME): #5Hk(serial board), f&ZEfZHilfi(motor control PCB) Kz AP i - 351k 1%
S EEPEHIHET VDD, FG, PWM, GND % 4 S{5E - EHEEEAE LRI AP Ll ARUSAYHIGRZ 8 > AP R A i 2 A2
GEIRBEURAE AP REE T > DURV B RS HIRE SR -

Serial board

I VDD ~ GND -~ FG ~ PWM

Uu-v-w -
l—|aIIA~ Hall B ~ Hall C

Motor control PCB 3 Phase DC fan

B-1: ¥lff (serial board)

BT F 2L 218 RS232 HY/ M HIE Fs B e A L AP By R B, — USRI E A VDD, GND, PWM K
FG % 4 FGERSTHEREE A4 b, SYINGLEEAE 4 HERSTER AP . i B EERI EAY PWM LUK FG EREREALHE
SEoEEER, ArLAB Mg e PWM PR FG SRS EMEAIER (Y. S5HF T s A B PWM SHERE0E
HSE AP ).




B-2: HEERHIN

SRR AT DLE R (S E ARG IOR S 2 E BV R SR S S E, PSR By S eI R R T8 2 B

a.  EEEHIR EHY MF616 WJABESRABHSE TREMAY IC, BERIRERT AP RRA, BhwhFs EHARH S MERRACHY BEsR e

b.  {EFHSEFIMBHE, PWM R FG 2JH RE A-2 HUERES, PWM sRERAVESECER A pull-high E5[H - 4848 57 [m) dE s A2 5
EE[H R, FG sNIRAVESTLLJAZE open-collector HYLRES. PWM B FG HUARER A FERF, AP & iAEABIRGE 2R L
FBH % AL IC.

VCC_5v
gC-

R85 u4
5.1R

910 R0603 PWMCL 1] 16 PWM CH
PWM_IN 1 R PWM _BL 2 | PA2 PAL M5 BWM_BH
N WM AL 3| PA3 PAO/INTO FTZ—BWh AR
BEMF_COM 4 | PA4 PA7/NC/X1 FG OUT
FG c34 l Q27 FG_ouT GND 5| PAS/IPRST# PAB/CKIN/X2 VDD 5V vge-sv
100p SOT-23 BEME W I GND VDD PWM N
€0805 R86 BEVE-V—71 PBO/INTL/ADO PB7/AD7 T
10K BEME_V [ 10 VSENSE IN c16
R0603 BEMF U ___8 | PBI/ADL PBE/AD6 "3 TSENSE_IN 0.1u
—————— PB2/AD2 PB5/AD5 [—————— C0603
— FG Singnal DCPAN
PWM Singnal = = =
A-2

B-3:AP

AP ZE fEBH# T iR EEN LR, B2AN B DAY —ERSEE, WHEA RYIRCTREFTR AP, “REHY AP RiAH]
LIAARFEIIhRE, —a St aEA AR AP AT DIEAE, BROIKER, WREZHEE 0.53_00 ity AP, {EZHZHITNEE
45 0.51_00 hfify AP A 57 1%, AILHAEERTZ4 0.51_00 ity AP, 0.51_00 Z25E5¢ 1% 0.53_00 il & #z5e 2 HER.

APEA APELEZRASE TAZIC AP HIAEZEIC
FAZTAERIC T SRS B Y| BEMAREE U\ HEERThEE R

_E[E B MF616 HBHEETRE, AP AL RS TREA IC e, S/ RS Ll R AP A B 7 FsEsrAE, DU IR
ST 1C et DU FE AL B TR B RV B, S0 /AR fe 2 B 14 Th = B P .

FEERHSE TAEH IC Bk iE Bl & A BE sk 18 D B
1. EREZERTRAT AP A
ERYIMEE EERR(12V~48V i B4k LED 52), A Reiifz Bz, L UART Cable(si USB to UART Cable)if#

N

B

3. REBEERNE L AP AVEDTR, A4 THEEIR

i
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5. HFEEE PWM
FIBHEE TAZA] IC iz

6. EELS LJ7RY "Eng Chip” f73lt, & HIRRBH S T2 I BsE A AEnvE |, B AREHEIA], BIfE+ % PDK.
7. [ERIFERESESRESELERR G, R TR AR R MF616, FERFEL IC IREIR BRI

MODE H& 8k e = H

SEEm, ANE, BhA ETAWEE R AIREE, (R AP RELE
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9. Z2EUNEGERTR, BES FHY “"Code Generate {78, B A PDK #5%4, (FHE&LEL BNV ERRTE.
10. it EEeRAE i MF616, ILIFE AT E LTI AP, i MF616 % R EehIN, PLERRNY PWM FREELUR
FG i ERaR SR i (& YRR (R (6 2 1Ak, PWM K2 FG sReR &M E R IE A RY).

B-4: A S WS R AT R
S5 EBIRCHTAA AP > Get BEHA AP SBLRIZE » ISR - B

PUM Mode | Chancirsty Anelons Mods | Comport [COMZ =]  ColeOvean| _EngChip |
Creve Casfig Ot Cardig Paciectin -
ol m e Hall place IFWMM '| Do I 0 | Crxoend_ Jivsd,h [T{ ¥ 7 St boiat denble l
il I 708 e T~ wcond plaw memace im.h 12V [ Chmbe [Il
PHM sl [0 MowiPokes  [d Daseba  [Fed | [ UVOL Mo by | O e it P
ML rﬁ s
o I Wty [0 @ Omtigw ?:
FA¥ B0 Tut o [T "' PADAUK
FOZ_mert Ay rﬁ' FE2_dnlay Fﬁ-
WM ot 8 | %S % FRS A A P ’_go‘ B3 _swt_troe [_u (-5 = tod " Patentcd
PMout [TTo % Fled duy [0 % FEcoel g g
PUMB R[50 v] | E¥Eoketne [ 15 4 i Ot
¥ PWN lnFng » 5000 Spd skl wode [on oo coomed ]
Tkl Sy (o) Sedy N |
RIN po disty I 10 Tpaw 1]
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s40e y A Updiate 10 NEWest Version?
e
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zann
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C:AP 28EREH

—fREERATAR S G B HIESE(PWM mode 50 Analog mode), BififidR, #fizifE(close loop 52 open
loop), &ithiEHEE(FG, RD, ALARM), BT A/NEZENRIE. AP HISRECE AT LR & K H T HIARAS.

C-1. B IZEHER SR % E(PWM mode/Analog mode)

FEEEARASE TAR IC I, AP FTBHRVE —(EFE mE (A0 ) EAEZZE A PWM MODE =/g Analog MODE HyZEfil 5 3. WA

B E R RIFS 2 £ PWM MODE 5/ Analog MODE (JBH# T2 IC, FHE AMHRIRYZHL

PADAUK Technology - SP83 Developing System - SU e
PWM Mode o’
R
E" PADAUK
Patented

LU % IR PWM MODE #2850, A 4 [HSEUZ8 PWM SHEAHR,

PWM out H 965 %

PWM out L | 0 %
FWH [N Fem |1|:||:| -

{lv PWM In Freq. > 5000 Hz |

BPFM_per duty 10 pm

papilileh
PWM IN Reso: PWM i A duty AT, 45 100 FE(BETE By 1%)E 200 (AR AT £y 0.5%) H3EE

PWM In Freg. > 5000Hz: PWM JEZRH g A

LJEEIE 78R H PWM IN Reso £ 100, HIf PWM Ayl ASEZRE /> 5000Hz~80KHz 2 [i].
ZJEEIE 78R H. PWM IN Reso £ 200, HIl PWM A ASERZ /11> 5000Hz~40KHZ 7 [
Ty 778 H PWM IN Reso 5 100, HIf PWM Ay ASEZREE /A 750Hz~10KHz 2 4.
ReJEEIE 7R PWM IN Reso % 200, Hif PWM [y ASE=ZE/ A 750Hz~5KHz 2[4

10



C-2: 3R 4R5% € (Curve Config.)

LA PWM mode Fyfoll, FEUREER 4R R [EIHY PWM B Al duty {5 3 FE SR [5HY R R EUE R [F R PWM duty . {5
41 PWM iy A 0%H, JE\FS#EH 5 1000 RPM(close loop control)=i2 10% PWM duty FYiigH (open loop control).

TE % close loop fZEHIHREE], JEEEER & B EE G EOAA T, SRR R AR T PR e A R

PWM d i SILY
% f#ficlose loopf2ed] R i >

J

JeR\ R [

&l Fs open loop ZERIRY R, 2 R 2R M FIEAE T EUER T, HELATARIFTE ERY PWM duty i H 2R
AYBEENERRS . £ open loop FEHIEZ T, A [EIE .2 R e BAUA T UG &R Tt E.

PWM dutyii
w’ 5 open loop#E] R

»
»

T AR A i o ORI SRR, 5140 PWM duty 8y AfE 100%% Fy 20%IRF, SRS LR AE 5 7P
EEF, EIRFRLON AR A S L IR S BRI ZHARE (AP 1 Speedup 2#).

Speed Cil
Spd_ctrl mnode [

epd_ctl delay [ qgp ms Speedup ON -

I Ry AP Hh&RIEHIE A EEE S8
Spd_ctrl_mode: T[L#E#E close loop control, open loop control I 5z open/close loop control 2% 3 fEfZeffs=t, Hr
open/close loop control Ay e sl 7=, SRS R 45 R ki .

Spd_ctrl_delay: g% &R AR 2 A0 RE B HHrHvE2/duty [HHV6EH. 7E close loop control T,
Spd_ctrl_delay 3% {6 & & 25| E B EAVSCR, FIIEIE 50ms, Fonfy 50ms & g B HVHER, HEHENEE
{ERRFRT A, A ROE E Rt g, A R R B, SRt R A4 B IS . T
close loop control =T, Spd_ctrl_delay % E{F 100ms~200ms 7 f].

ZJ*AE open loop control fH=T, R[S, (558 F it duty €288 R EE R R MBI RN ERE,
Spd_ctrl_delay Z#z%E/F 50ms~100ms 7 [

Speedup: HA7E close loop control #= NA A E5E0H, #8452 "ON” AlfnERE RN E. #EE "OFF” Fikia
Spd_ctrl_delay fys% B A fifig i 57 RS ], “OFF” Ay SETE i i, e USRS 7 TR A MBS ] A B s iyl e ..

11



C-2-1:0pen loop HH&HERE

Hi473% 21 open loop control 5= N2 IEH I ELNY, 41 F[E % AP 1y Curve Config J5#,

PWM in H: # A PWM duty fyiz AME

PWM out H: it PWM duty FYi AME, HEF] “PWMin H”, HEFRAEWm A PWM duty & “PWM in H” 1§, MF616
B “PWM out H” #Y duty {8 2 FUs2 BREI4RER.

PWM in L: & A PWM duty i/ ME
PWM out L: #i4 PWM duty fy5/IME, BHES] “PWM in L7, HEz A A PWM duty & “PWM in L” B%, MF616 i
H “PWM out L” Y duty {8 2 E R EREIARES.

PLE 4 (B2 BECERL T IIP R — B4R, 18 4 BiUE5e&i% T AP A _EJ7HY “Send” , AP N7V B s BUR i AT S e
&R, HHERIEINY X @ Ry A PWM duty(PWM in)ifERE, Y i Ry PWM duty(PWM out)fyJEE4%E.

e e 6
Curve Config PWM out H ;:’"‘ g g ..........
PWM outH 1000 % =
PWM outL l"—g' % 70%
T 0%
PWM in H ]—m SRR o
PWMmL l 0 P
2 0%
o ’_2 20%
pmlMT 12000 rpm 10% A
g sl C% 0 20 30 40 50 0 70 8 %0 100 %
PWM_L LK

FERENEE L & PWM & A duty & 100%HE(PWM in H=100%), MF616 &4 PWM duty % 100%(PWM out
H=100%),%& PWM iif A duty 2 0%H5(PWM in L=0%), MF616 #if 4} PWM duty 2 0%(PWM out L=0%). HE:H7 PWM
i A duty BEAIGRMEAR, MF616 &5t E HIAHESE PWM out /Y duty i i

B 4 SREUEEGEHAARE Y A, B BIEHERE. A BIYEEEL R (PWM in L, PWM out L) = (0%, 0%), B BiAYEEAE &5 (PWM
in H, PWM out H) = (100%, 100%).

12



=l A:
B — SRR AR RS B A PWM duty £5 0% % 4%({ZiE, 5%HF PWM i 22 10%, 100%HEF PWM it 100%
duty, 5%~100%_ 4R M3, 1EiE ZE A% EVE?

HEBIIRECE, BT Curve Config iy 2 2HEHE, AP f2 it 1A DIBRSNSE 10 dHETERERRIIIEE, 7£ AP HYA £J7

A “Insert N Points” f%§ft, BhifE IR0 T & 0y mlfim A RIS AT EEHE,
HEEERE YRR BHE A 520 PWM_Out, PWM_In(GIERE), Bl X sil/E DURGRY 5 =080, JeiE Y Sl FFE X .

TR, (EREEHERELAO, 455517, oA PWM 2 4%0%, PWM Bt 0%({548). LA (L0, 5)i5 (7,

FTongonii A PWM B 5%k, PWM it 10%. HIEAGE 2 sHEHE v IR GREK T

Curve Config m lupat - FTH_Oal PRM_Lx (R0} |

PW outH oo %

PWM ot L 0%

P in H 100
PWMinL o
hystersis
2 oK Conent | o Ctaneel |

rpmlMT 12000 rpm

|Select_Fxample | Aelert_Fxample .-|

“Insert N Points” 5% E41&, AP T i a4 E S T2 H1E #r, 40 F[EH C, D Wi%h A Insert N Points”FiTEs & By Wi 4H 835

e ratn 1§
Pemouty %

0%
W

[
0%
S0
A0%
1%

2%

1% 0

| S — S—
WM aut L D 0 29 3 40 S0 &8 70 A0 S0 0 %
PAM_L MM

#if5 B:
S FEE A A SRR, HhsR T A T E S AR B A B AIThAE, (TR EE?

I “Insert N Points™#(0, 4)#d& 2 /(0, 541 N EFTR, WEEAEH A PWM duty 7y 5%Ik 5 Rz {E 0%ER 10%,

B E TR REEECAVEILR, ALY "hysteresis” 50E Ky 0, AUEGRAYS FER EEREEH] A —FE.

U, IRV

10, § P
e
%
o
s
o~

| 3 | Canest | T

2o 5 iy il

|Select_Fxample |

PAM AL M M W 4 sS4 W o m om0 X
WML R

13



BANBLRFEY "hysteresis™ iE Ry 2, HIEEAFILES, A PWM duty 2JHE 7%LLE, B4 SETEEEIE SRS
AR EIEGIRAE, RlE A PWM duty DVE Ry 3%LLT, EEEHE AIZEGRE. SlEEoE TR RINT PWM B A duty 113
SRR B Y BB ER A R IR AR Z RIS A BT BIAEER] A Y PWM B A, 25RS157 PWM i Al duty 1£ 4%ER 5%
BkEh, AR L — e — T ERY R EEL.

hysteresis: B2 (LREAVEMACR, W NEIRER, FEZLEL X, A PWM duty (Y8(EH/NERE, BRE
EAL SR HTAR, S EE By X E(X+hysteresis), i A PWM duty fy8 (b kS Ng, 8 S Ek PR, &
VR EiE B X % (X-hysteresis),

PWM out

X PWM in
X - hysteresis X + hysteresis

14



C-2-2:close loop &L TE

Close loop control #=XHYRI4REEE, T Y iy PWM B4 duty 85 Rlgdsn, 75 “Speedup” 3% “ON” HILWEFEZE
[\iﬁ AHE ERE T PWM i duty, H—E %3 12 %05 (Curve Config 1 2 4511 [="Insert N Points” 10 4f).
P FREIME AR 12 $HEHE RS B E R A iR i PWM duty {8, fidat B B2 duty. s B0y ERE
1000RPM £, PWM #5iH duty By 10%, HFFEAF s 8 i & i PWM duty [ £ HAZ duty B 10%, 2R7% FEE
close loop 58, {5 F#& 20 ZE 10%FYgH FIE duty S A 285,

fnput - +om, PWM_Out, PWM_In Gi3) K]

PWMontH | l OK cancel |
PWMoutL |" E r p
Select_Bample L\

41 _E[E Curve Config PLkz “Insert N Points™fy#if5l], 41 EFEEEAAYM T2 2A M AP HYE HME g ARET PWM it H
2 duty.

PWM in H: #i5 A PWM duty A9 A(E
rpmH: EEEAEES] “PWM in H, EEFRER A PWMduty 5 “PWMin H” 1, EUREZEER “rpmH”.
PWM out H: H &g, duty ¥ fE e i 2E £ "romH”

PWM in L: & A PWM duty i/ ME

romL: FESEHETES] “PWMin L, HEH Al A PWM duty & “PWMin L” B, EJEEER “romL”.
PWM out L: HiffEH duty HEF|EEEZE L "rpmL”

Curve Config [& -V HI1HEFE A

i A PWM duty £ 100%H5(PWM in H), PWM gt B 2 £y 98.5%(PWM out H), i #E2E £ 21000rpm(rpmH)
il A PWM duty £ 5%HF(PWM in L), PWM g H1Z A 7.0%(PWM out L), &R £ 600rpm(rpmL)

“Insert N points”$iE i ANEFE, DVEIEIBHETAIREREE, B A PWM duty DUBRSAY 720 A, SEHE A s, FREA
PWM it HAE duty, Hi&FEAf A PWM duty.

“Insert N points” & Hr Y & H =3 B

PWM in =10% 0%, PWM EgH B A2 By 14.5%, i 3E 3000 RPM
PWM in =20% 0%, PWM &g B A 20%, @G EEH 5500 RPM
PWM in =30% 0%, PWM g B B 25%, d@igHEE 7200 RPM
PWM in =40% H#%, PWM g B2 Ey 30.5%, 5 #E 2 8900 RPM
PWM in =50% H#%, PWM g B2 Ry 38%, i EEZE 10500 RPM
PWM in =60% H#%, PWM ifig;H B2 Ky 45%, g EE2E 12200 RPM
PWM in =70% H#%, PWM g B2 Ky 53%, i EE2E 13800 RPM
PWM in =80% H#%, PWM iigH B2 Fy 60.5%, g ##E72E 15560 RPM
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PWM in =90% [, PWM ittt H 2Ry 70%, iR
PWM in =95% [, PWM it H 25y 75%, iR

17300 RPM
17900 RPM

AU Y RS e A i R B BR A/ IMEL, (140 O%HRF# B 600RPM, 10096847 £ 21000RPM, HFCERMEST A, ek
IR By MELAZE "PWM in H”, “rpmH”, “PWM in L”, “rpmL”. ffii“Insert N Points” iy Bhst 008 3t BT EH 5S4
10 Fhd HERE FRAH ST ERY PWM i A duty {E. 258 PWM i A duty & 10%H—E5f 4T

Wi R B P PWM it B A duty WE? P BRI T

1. PWMoutH 5% 90%DL =, K¥FEFIHY rpomH EE Z2IEE SAVEER, Frilmt 5L duty aTRIEEE;.
2. i rpmL 55 0 RPM, JIBJEE PWM out L 5t35% 5 0, %5 rpmL f53F O {E, ATLASea/ NAYE Y E AR duty.

3. “Insert N Points” 1y PWM #5 4 H = duty(PWM_Out), HIERIZFTEE PWM_In FY{EKEEE, 4 NE

Input: rpm, PWH_Out, PWM_In GE13)  [X]

3000,10,10
5500,20,20

7200,30,30

8900,40,40

10500,50,50
12200,60,60
13800,70,70
15500,80,80
17300,90.90
17900,95,95|

0K | Cancel |

|Se|ect_ExampIc j

4. TN AP LA LTI “Send”, EGEE R AEE, FLEFERE ST _E SRR A PWM duty iV ETSEREERH, KiEm A PWM
duty {[HFHE£2"PWM in L”, #i40_E#y 5]+ PWM in L=5%
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5. AP NTREEEIR Bl EEVEZE, Hairy PWM Eat duty (8, HRETHY PWM #gA duty (. 40FE, FEF
[ERIRE R, B H A EREEE f 612RPM, WDVEBEZTRY "romL” HY(E. HAT PWM g A duty (& f 5%, A%

> "PWM in L"H9{E. BRETHY PWM #H duty 85 6.5%, 1 6.5%19{EE A “PWM Out L”, Ft52REH “PWM Out L”HY
BEMET.

TG0

pert
1388

(62 65 8§

= =

15290
PWINES A daty
14400

12600 |F WHARduy
19880
st
7200
400
%500
1900

b 0 20 9 & S0 ne 8 %0 98 100 %
L WM

6. FEBLERFIN LI A PWM duty (YFTEEEER, 4 PWM duty {E38%52% 10%( “Insert N Point’fy 55— (i A
PWM duty {g), E&EZERS AUfikE, HtAHEER PWM in=10%HJ PWM_Out {E

7. EAEDER S HUPER 6 nE, EFHLLATARY PWM Ed HAEE duty

8. ERTHIEUHTAVEGE, AR

LR PWM Out H” #itHAHIEE By 100%, EHERFHIFRK, —A MRy 100%, &t 00 RS E HY AR, “PWM Out
H" AT DA bR FARME ] 1%~2% 2 [H].

hysteresis: close loop control t 5B HAYINEERE, IR open loop control fE=—4E.

RPM_per_duty: close loop control i {Euiiifics f i 22 ) 7531 0 B, s i (B Ry i = 8 28y 1/1000~2/1000 2 .
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C-3: MR B2 8E% € (FAN Sensorless Start)

VRS A LR AE R, W B e AR R B B BEIE R YR E) . MF616 %135 1B FE By BRI 48 B @) (soft-start), 2
it 6 sHS WA EEILBINY 128, 1, .55, TEERENEAR, &2 open loop 4, HEI4ERIEN&EFARKHER S
R E #E A close loop {2 =2 open loop 2.

FSS_start_duty: Br@EF PWM it duty #E4a{E £ 10%

FSS_blk_chp_P: PWM it duty S IHEEE E 1%, BRI E G

FSS_end_duty: & PWM it} duty SIS FLEOEER, &ARKRE

FSS_delay: s EEIEZ AN, PWM #t duty #40 1%

FSS_cut_off_rpm: BHMAMTHIEFEZERE, & EFERERIECEHE, AREREE.

RS_wait_time: & EGH FHIRRES L (W LS S0 BB ER), EmERr S E s 2 M e, A
R HE A\ B

FAN Boft Start
A
FRE_start_duty 10 % Fai_delay ITEmS Normal mode
3o PWM out Soft- (close loop mode or
Fai_blk_chk P 19 % R3_wait_time 4 (Open"lojgagode) W
Fo_end_duty o) Fas_cut_off_pm 300 P 20%

- 19% [~ T o

13%
12% -

11% |-

10%

|
|
|
‘ 1
! i
| | | |
F38_Step Time 10 g F83_EndTime 5 s e |
0 50 100150 ==+ 450 500 Time(n
Corcle Cot 10 Show FSS Curve ime(ms)

FEEREIN S REE S, EEEE PWM dEi 10%HY duty B4ARE), 1% PWM g6 50ms 5570 1%, s
19%IFFRAGE NI E R 2, PWM duty TR 20%1%, BLAS R ERENE S, AR R ARSI .

H (4B BB T fC B IHE RS & 500ms(500ms=(FSS_end_duty — FSS_start_duty)*FSS_delay), BH4a{&0E GEldRg, 3=
BER(E)S 300RPM, A= 4 FPEFRE, FENTE AEEENE, BUAEAEIERERERENT, g ERNSEEUE R
HETTHIET.

Fai Brake ime | 1.5 =

[

TERREIRT RS UG FTHY T BB B R e SR (4 2 BokeR
FSS_Step_Time: E@F#45 cycle » AKE TG EELN B -
FSS_End_Time: ¥fH54Th8E

Cycle Cnt: 57E £y 2 I - SFRAPAEEREDRE

FSS Brake time: &4 THEE
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C-4: RS2 BERE (Out Signal)

MF616 £t FG, RD, RRD, RXX, RRXX, ALM, RALM £ 7 fa&fviis H A& 5% E.

Cat Signal
Ont pg  ~| Poke | 4
v - Motor_Poles 4 Direction |F|:|nl.fa.'rd -

12000 N Moz delay 0 us

FG: & Hall 4521 —(E FHIAVEHE - FfH Motot_Poles R Polse 2 EAHEIEEBIRYETER - sk T =0 TH! FG AYER
¥ EREEER FG Gt H > FriE AR A AT -

Motor_Poles

FGCycle = Hall_Cyclem

i —:

B ERATA—RE 9 1 6 finAy G » EFRMIFRZLL—FE 2 {E pulse #it] - ZEEREVE?

Fef4E Motor_Poles 57 £ 6 » R Ry 2 6 fifET > 1fi Out Signal 1Y Polse 5%7E F 4 » RIR%ELL 1 FERTE pulse figH -
Fir DA% 4 it

TEIE SR Hall 515% - Rk FG sHat

2R AL ATLMEEFGeye = 20-072 » 155 FG AYEHA R 30.1 » FrbAFM IC sttt FG FHAEHGE /& 30.14 -

43.7440 He|

2007ms 7
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Ot Bignal

oo ] | |
Raising_delayr |_1|:| g Falling delax |_1|:| %
[ [

RD: E/mi#E 5 H 2y, BEURAEENR LB, WA LR EDRE
Raising_delay: FrE/G{FE%IER Raising_delay 7 i £ H 2E{.
Falling_delay: FEGEEE)%IER; Falling_delay A &y L 2E{r.
RRD: {ERI¥L RD —f%, {E /2 HERTEE RD YR AH

B8 RD/RRD 17 FE, J4A HERFRE.

Chat Bignal
Out o~ H[ 50 L[ 4opmm
Raizsing_delay 0%  Falling delay 0s

I_ I_
[ Stop Alamm [ Block with delay

RXX: JEFREER(ETS "L Fras e VB aREIG AERF Raising_delay 1&#it H 2y, BUREESH "H” 0Y50E B ERE
Falling_delay B%f5&6m 4, L 4y,

% Stop Alarm: FoREFaS R 0 #ils, WERZER "L SEMEIER

5)3 Block with delay: FoREEHEIEA TR E, HUERATINEE, MERFRFIER Raising_delay, Falling_delay —%¢
RRXX: {EFIEL RXX —#%, {EE#Hafgis = RXX 19548

Crat Bignal
Out [FARYNNE ~ H 5%l 7%
Faising delay I—D ¢ Falling delay | 0s

r r
[ Stop Alsom [ Block with delay

ALM: PR RXX BYEITERLL, FUEAE RXX HYHErH S st i R R 5 o bh. RS "L Frse HsaR 5 oot
IRl ZERT Raising_delay & H #5r, EURERER H BV e R E 7 LLRRIGER: Falling_delay B {gi#md L
HEAIL.

J#E Stop Alarm: FoREGFE-< Fy 0 BIE, AERREN "L SEENHR

A3 Block with delay: FoRIFEEENG R IE, B IERAYIhEE, ERFRFREER Raising_delay, Falling_delay —%%
RALM: {EFIEL ALM —i%, {HZHmH G800 ALM FYSZAE

R TEREEE TR P ERRE ({5 A SR AR B %) i SRR AS SRR E A RE T TR, 2SR, WVHE & S EE ki e A
MF616, A BEH#EFTE A,
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C-5:E i /= (Current Protection)

Protection
Current_limit_th g ¥ [ Current hvit dizable
QiC_th 12 ¥ [ O dizable

OC_th: &M ILRIEE, FoBEEREAE, EEEIEENSER RS_wait_time 1% 8874 A S REE .
/7J#E OC disable: 2 OC_th MY{EE EFHAE 2.5V

Current_limit_th: & IEEGEHE, PWM i E#{K4Y 1%
/~J3 Current limit disable: =75 Current_limit_th AYEL EFEA(E 2.5V

TR AR A8 T B B Y Rsense AR (HEEE, 3% OC_th V3% E{E & 0.2V, Rsense % 0.2 Bii, %48 V=IR &t
T DS PP s PRE€RV BRI (EL Ay 1A (1I=V/IR=0.2V/0.2=1A). It 1A Rl FAVIRAE, HIE L ERRAEIEE T
A 0.5A. OC_th HYSE B OVHES B SR (B T T i

(&EgAH: OC_th = (Rsense+0.1)*(JEi{#/0.75)

1 16

O—p PA2 PAl 15—

O——=— PA3 PAO/INTO 17—

O— PA4 PA7INC/X2 13—

O——xr— PAS/PRST# PAB/CKIN/X2 [ ROEREERE
O—¢— GND vDD "
O——— PBO/INT1/ADO PB7/AD7 [0 2

O—-rpg— PB1/AD1 PB6/AD6 [g—1

O—— pB2/AD2 PB5/AD5

Rsense

)
"

BERR T —(EFR BRI K RC SRS, R BR C HIBCE B AN, S8 s (MR ARG, DR Y R E
(220 ohm)#i C {E(0.1uF) B2 B ElFRET, HRETIREHERZEES(E, Dl RI*C1=R2*C2 F st HATHEHRE:

B RAEF RS 1K, C HEFH B Z/D?

R1*C1=220*0.1uF = R2*C2 = 1K*C2

= C2=22nF
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C-6:. BB {+#(Voltage Protection)

PR (R AL A W (Ra s e H] DU B BR (€ (OVP) RIR BE (R - T PI=E R AT AE T3 IREE DI RE

T PreE BRI IR YRR & — B AN BT E RS REEN(E -

OVP: & IRV ER AR B I E [EHIF - T NSRS » MR -
OVP_RS:&E#A A fragicy - BRI EE - RHEE R RE BN (E -

OVP Disable: & 2 BELEER - A TEBEECREEEN(E -

UVP: & (AR BRI 3 T2 (1 - ey A RS - ORI
UVP_RS: % 8 2 (MRS » BEERHMLREEE - SR EBBIE -

UVP Disable: & 4B EE R » R E R BEREEENF

VDD

R31

< 200K
R0805

VSENS J

c10 R0603 R37

0.1lu R34 < 15K
C0603 R0805

Protection 2

OVE 2w

OVP_R3 15 ¥
[ OVE Disable

OVP_R3 1 ¥

uve 0z v

[ UVE Dizable

g i

B BEFEEEAMITE RCIEER(CI0 ~ R34) - R IR C AIRACE B/ NG BEE (TN
WK RHEAZH  BERLIERSE T R(1k ohm) ~ C(0.IUF)ZRSHaeET > ARFEFUEILER

[IEELL R1*C1=R2*C2 {E Byt EHTREEHEE -

DL EE R - A0RAEE R34 Hky 10k ohm + 5 C10 Bk %702
0.1u x 1k = C5 x 10k

C10 = 0.01pF
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C-7:1#x%(Motor Poles)

Motor_Poles FyEZBEITRE. SE Shan g A s il K «
Current Config

Forard, 10
Low Hall place |Forward = | Low Degree I

[ second phase ssquence | Auto control degree

Motor Poles | Fl Directionn  |Forward
Ref max_rmp 12000 rpm  N_Mos delay 0 us

C-8: I[E % € (Direction)

Direction S8y N7 25 B FH A2 IE ST T BE AR E » A0/ M IE] > & 15845 Forward & IEBE IS -

13545 Bidirection iy iy SZHEHIRE
Current Config Current Config
Forward [ 10 Forward [ 10
Low_Hall place Im Low Degres I—EI Laow_Hall place lm Law_Degree I—D
[ second phase sequence [ Auio control degree [ second phese sequence [ Auto control degree
Motor Poles |_4 Diirectinm lm Motor_Foles |_4 Direction Im
Eef_max_rmp lm pm H_Mos delay I—EI uz Ref_max_rmp lm mpm N Moz delay I—EI 1z

T AT A e e

Rest_time HATfEEHIIAE - HAHE 0.1~2.5 Ef#E -
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C-9:Hall i % * BB
WRIEFIE Hall JRATHERIEERE  FEE  ComntConte

Auto control degree &5 HUFZJ#E » DL N /M 4B[E E L= [Forwerd - | | 10
HIEAEE =K - Low_Hall_place [Forwerd v | Low Degee | 0
JEU%E’\J%ﬁﬁ&%ﬁﬁ@?ﬁ%iﬂ“ﬁ%ﬁﬁ%iﬂEl’\ﬁ%fﬁ ’ [ smecond phase ssquence [ Auto contol degree
BT LUE Hall B BAEEE R T8 | oo pows [ e
S Hall BERCir B RATE S e - I WMo iy [ v

Low_Hall place:zz5% & Hall 2t RiEE%
1% > Forward fyEqT > Backword f3% 1%
Low_Degree: sRELERERAYARE » S R{E Ry 60 & - 5HRAZAT
Hall cycle N Degree
6 60
DU Fofol] » st by Hall 3R5% ~ BEt 5y BB ~ Sk Rl - & 50E Rte Ry - B & HeAiisfE (Degree)
RIBHAAEENF - BUE &R & % 1% 155 (Degree) SRABHAFHENF -

i3 £ =

Degree delay =

1:04:13

ARG Y & 15 JEHYR

f -

MERE KRR E A R E - B HIRAEAT 15 € ~ SEfEATERALE

[&® 00V 50 Bl

NERy Hall AfEiean s iie B> Jl & et R@h(Hall SEermEiR) 2R A ERERTECE % -

a1k SR JEFR SN &Hall EEFEAT S 1%

527 T Ity o ) AN T — SO0V S0
) y

\4

\4

#ifsl 1 Current Config
B EWARE Hall place %57%1%(Backword) » [Forwar | 0
Degree 5y 15 [EF » DUNE F57%1% 15 FEAVR B | |Low Hall place [Forward v | Low Degme | 15
a] US4 Hall cycle 25 /% 2400us » ER A RES [ second phase sequence [ Luto control degres
#:
Degree delay = 2400 X 1—5 =100
6 60
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STHREUE R 100us » (M m] DLE SRR HY B E 1

1=

delay 7 100us -

FHEATY

Degree delay = 100us



FEIRGE AIETE1% 15 € > Hall IR EIHFE A 13ms - 41 & - 2=tk Hall 515E - Bty EEER
g

_ s00%  [200ms  0.00000 s |
HHEARE AT LISELT:

13000 X 15 _ 541.6667
6 60 '

Degree delay =

& o0V @RS00y Jaoous  0.00000 s[/@
EIEE R0V EEL Fy 536us > néﬁzﬁ 5us e
% AP A DR TR o EEIEES » AERERR R RA > R o R IR R R o

N 15
& i# (rpm) 600 1200 |2307.69| 3000 6000 | 12500 | 30000 | 60000
Halli* #p (us) | 50000 | 25000 | 13000 | 10000 | 5000 2400 1000 500
7 2 P Y (us) | 2083.33 | 1041.67 | 541.667 | 416.667 | 208.333| 100 | 41.6667 | 20.8333

2500

2000

1500

1000

1t U pF ¥ (US)

500
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#iff] 2:
BN M2 R s Hall B B A HEERTEEIR T - A RIS Bl Ftenl 0 FER% & 0 & > 40 NIE]

Current Config Current Config
Forwand I—IEI Forward I—IEI
Low_Hall_place lm Low_Degree I—U Low_Hall place lm Low_Degres I—D
[ seeond phase squence [ Aufo control degree [ scond phase sguence [ Auio control degree
Motor_Pales |_4 Divection Im Motor_Poles |_4 Direction Im
lm N_Moz_delay I—EI g lm N_Mos delay I—U uz

EROE R 0 ER - WIRE IR - R (G TR AR I SCHEr - E30%1R 0 8 - &9
5~9us HFfEIA S ERAHEN(E - e FEAT 0 FERT - €Y% 0~Tus BFRERIEHRAHENE - W& 2804
2~5us - & FyfEAT 0 FE(ZEBNATE R 0 FE(H BRI IE -

s e AT Tig'd

SRS (E R EEE M A HVET R T E R E » 40 NRARE > WIREETE R 0 & - EhE REERIFR %
RAY AL > Bk 0 L G AR HEHERE - MAIREE Ffeai 0 & - ALZ L E—({EHEF2K
JEHE 60 FERVIFHE] - B g thly VIR IR E R HRAR R BN -

EERH AR R R Y A

HB] SAEA FEIEAGAN T - BEmEL T IR TRV -
RAFEARVERRE AR - Fril e ABE S N gR L5 » DUNE RS - 50€ RIEE > S8R
FARE 2 % -

Current Config
Forward I—IEI
Lowe_Hall_place lm Low_Degree I—Z
[ second phase sequence | Aufo control degree
Motor_Poles |_4 Direction Farward -

IW N Moz delay I—EI uz
W TR UGS HIA T 2R v AR » BRI & 25 AR AR 20us /245 I (TR REE IR0 ) -
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IR S R - R & EEAE 17us 7o BRRR LR AT SR M IR - Frle
EF—E RN EE o R S E

% 2P PR

Duty 5 10 30 40 50 60 70 80 90 100
A (rpm) 428.571411094.891 | 4934.211 | 6224.066 | 7462.687 | 8823.529 | 9868.421 | 10416.67 | 11363.64 | 12295.08
Hall (& #5 HA 35000 13700 3040 2410 2010 1700 1520 1440 1320 1220
H4HDelay(us) 388.8889 | 152.2222 | 33.77778 | 26.77778 | 22.33333 | 18.88889 | 16.88889 16 14.66667 | 13.55556

HFEDelay(us) 400 164 40 31.8 29.5 259 213 17.3 17.5 17.7
HAE1 EZHDelay(us) | 194.4444 [ 76.11111 | 16.88889 | 13.38889 | 11.16667 | 9.444444 | 8.444444 8 7.333333 | 6.777778
A 2.85714317.737226 | 18.42105 | 18.75519 | 32.08955 | 37.11765] 26.11842| 8.125 |19.31818 |30.57377

PR LA R S HOICE - B e R = > ATDL N RAS S 0~31 FEAYEEE: - n LRI EIR

FEMEGEEIARZS tH 0.5~1 FEAVIERRIRFfH] -
FE1RO~15FF
R 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A Gpm) | 12195.12[12195.12(12195.12{12195.12 | 12195.12 | 12195.12 [ 12195.12 | 12195.12 | 12195.12 | 12195.12 | 12096.77 | 12096.77 | 12096.77 | 12096.77 | 12096.77 | 12000
Hall {1 1230 1230 1230 1230 1230 1230 1230 1230 1230 1230 1240 1240 1240 1240 1240 1250
4 8Delay(us) 0 6.833333 | 13.66667 | 20.5 | 27.33333 | 34.16667 41 47.83333 | 54.66667 | 61.5 | 68.88889 | 75.77778 | 82.66667 | 89.55556 | 96.44444 | 104.1667
B HDelay(us) 8 12.8 17.5 24.2 31.7 39.7 46.2 538 60.2 67.8 74.2 80.2 89.4 954 100 108
BRSERAE | 1.170732] 1.873171 | 2.560976 | 3.541463 | 4.639024 | 5.809756 | 6.760976 | 7.873171 | 8.809756 | 9.921951 | 10.77097 | 11.64194 | 12.97742 | 13.84839 | 14.51613| 15.552
FE1%16~3118
MR AT 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
U (rpm) 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
HallF{[#HHH 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250
HifEDelay(us) | 111.1111|118.0556| 125 | 131.9444|138.8889 | 145.8333 | 152.7778 | 159.7222 | 166.6667 | 173.6111 | 180.5556 | 187.5 |194.4444 |201.3889 | 208.3333 | 215.2778
HPEDelay(us) 115 122 129 135 143 149 155 160 167 175 183 188 195 201 209 214
HIEARALE | 16.56 17.568 | 18.576 19.44 20.592 | 21.456 22.32 23.04 24.048 25.2 26.352 | 27.072 28.08 28.944 | 30.096 | 30.816
RN . P P RN oz
NFRIETEAT 0~15 FERYELEE > AT AR EIEREUE Erien 2.5~3 [E/2 AR AT H]
HEAI0~157
HUAEE R AT 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
B epm) | 12195.12 ] 12396.69 | 12295.08 | 1170 12500 12500 12500 12500 | 12711.86 | 12711.86|12820.51 | 12820.51 | 12931.03 | 13043.48 | 13043.48 | 13157.89
Hall &5 HA 1230 1210 1220 1200 1200 1200 1200 1200 1180 1180 1170 1170 1160 1150 1150 1140
FHAEDelay(us) 0 6.722222 | 13.55556 20 26.66667 | 33.33333 40 46.66667 | 52.44444 59 65 71.5 | 77.33333 ) 83.05556 | 89.44444 95
EEDelay(us) | -4.68 -4 0 4 1.72 12 18.5 27.3 33.7 419 483 53.1 579 64.6 714 79
BTE R | -0.68488 | -0.59504 0 0.6 1.158 1.8 2.775 4.095 |5.140678 | 6.391525 | 7.430769 | 8.169231 | 8.984483 | 10.1113 | 11.17565] 12.47368
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C-10:Hall $EAT%% : HEIFREE

e (BB - A0SR A E e s > & Curent Contig

Ry E NI HE B E R EREERM AT > | High Hall place [Forvand v | High Degree | 10
B NE U AR R > EEER > B8 | Low Hell plce [Backword v| Low Degee | 5
SITHALTE R BOR > FTLIEREERF > AFTEEEEAT | 1 second phase sequence W duto cantrol degree

K% MFARRIR S G EHE R BRI - Motor_Poles Fl Direction  |Forward =+
o
I = w = 21f Eef_max_pm 12000 rpm N_Mos delay | 0 us
Y jwl

Auto comtrol degree: 58 {55/2 A3 A H BRI > FTA) RBaARL R BRI -
Low_Hall place: {E{f##5# T~ Hall BB & -

Low_Degree: fE{KE#3# T~ » Hall ByEEArE » HA(E R 60 & -

High_Hall place: {F =i ~ Hall iYL E -

High_Degree: fE=i#ai T - Hall (YAEAIE » B A{E L 60 [ -
Ref_max_rpm: &4 i =i o

JER!Low_Degree FU{E R AEE 48 High_Degree

5] 1:Low_degree % 7€ backword 0 [& - High_degree %€ forward 0 f& => H][|
fil5] 2:Low_degree 3% 7€ forward O f& ~ High_degree 5% 7€ forward 0 & => H[])
i) 3:Low_degree 5% i€ forward 1 f& - High_degree 5% 7€ forward 0 & => “RaJ L
5il5] 4:Low_degree 5% 7€ backword 1 f& ~ High_degree 5% i€ backword 0 &£ => =[]
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