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200 10 FAT 1 ettt ettt ettt et et e et e et et et et eee et et et eaee e et et et eeeeeee et et et eeeaeennenenenn 235
202 1O I B T HH oottt ettt et e et et et e et eeee et e st ereeae et et et e aneeae et et eneare et et eneerennenes 235
21,3 10 B AT B oottt ettt ettt ettt a ettt et et et e et et et et et et et et et e et et et eaent et ee e et eneeeneneane 235
21.3.1 PO_OE COXFC) worveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesee s eseeeseesessseesessesseessseeseeeasseeseesesessessessseseseesaenae 235
21.3.2 P1_OE COXFD)  woeeeeeeeeeeeee e eeeee e e et eeeeeeeeeeseseeeeeeeseesesseeeeeseeseseseseeseeeeeseseesseeeeseeseneens 235
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22.1 ADC f&i4
22.2 ADC HE]
22.3 ADC #§:/E Ui BH
2231 RFERET oo
2232 filt B RFERET oo
2233 HHBIEFE I oo,
22.4 ADC T3 {74

21.3.3P2_0F (OXFE) ooveoeeeeeeseeeeseeeeseeeeseeesseeses e
21.3.4P3_0F (OXFF) ooooeoeeeeeeeseeeseeeeseeessee e
21.3.5 P4_OF (OXE9) ...vveeveerreeeeeeeseeessesssessssesseesssssssnsens
21.3.6 P1_AN (OXA050).........veeeveereesseeesseeesseessseessseeesseeessees
21.3.7 P2_AN (OXA051) ....oeooeeeeeeeseeeseeesseeesseeeeseeeeseeesseeessees
21.3.8 P3_AN (OXA052) ....ovoeveereeeseesseesssessseesseessessssnsons
21.3.9 PO_PU (OX4053) .....oeorveeeerreesseeesseeesseesessessseeesseeessees
21.3.10 P1_PU (OXA054) w...cooveoeeeereeesseeesseeesseeeeseeseseessseeessees
21.3.11 P2_PU (OXA055) .....ooveerverreeeseesssesseeessesessessssennees
21.3.12 P3_PU (OX8056) ....cooeeeeeeereesseeeeseeesseeesseeseseeesseeessees
21.3.13 P4_PU (OX8057) .veoreeeeeeeseeesseeeeseeesseeeeseeseseeesseeessees
21.3.14 PH_SEL (OXA04C).......oooreeereeereeeseeesseesesseseseesssseesnens
21.3.15 PH_SELL (OXA04D) .....oooveereeeeeereeesseeeeseeseseeesseeessnes
p B T O (0)3C:10) NS
21.3.17 P1(OX90)....oeemrveereerreeeseeeseessssssssssseesseessesnsssnens
21.3.18 P2 (OXAD) w..oeooveeeeeeeeeeeeseeesseeeeseeesseeess e
21.3.19 P3 (OXBO) w..oooovereeeenceeeeeeeseesessssssesssesssesssnesnennens
21.3.20 P4 (OXEB).....oooveereereeeeseeeseeessseesssessssesessesesseesssesnens

22.4.1 ADC_CR(OXA039) w..oeoorveeeeeeeeeeeeeeeeeeeeeeseeeseeesseseeeeee
22.4.2 ADC_MASK (0X4036, OXA4037)......oveeorveererreerrerrees
22.4.3 DAC_CR(OXA035) w..ooooveeeeeeeeeseeeeeeesseeesseeseessesenee
22.4.4 ADC_SCYC (0XA038).....vveoeeeeeeeeeeereeeeeereeeseeseeseeeeen
22.4.5 ADCO_DR (0X0300, OX0301) ...oorvvveerrreereereeesersees
22.4.6 ADC1_DR (0x0302, 0X0303)........vveeerrveererreeererrees
22.4.7 ADC2_DR (0X0304, 0X0305) ..corvveerereeereereeerseeereen
22.4.8 ADC3_DR (0X0306, 0X0307)........veverreeereereerseeree
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22.4.9 ADC4_DR (0X0308, OX0309).........crvereerrerreersesssessesssessssssssssssssssssssssssssssssssssssssssssssssssnnes 255

22.4.10 ADC5_DR (OX030A, OX030B) ........ovureevereeneeesessessessssesssssssssssssssssssssssssssssssssssssssssnnes 255

22.4.11 ADC6_DR (0X030C, OXO30D) ........cvuereeeerreereecsesssssessssssssssssssssssssssssssssnssssssssssssssssenses 256

22.4.12 ADC7_DR (OXO30E, OX030F) ........ovureeeereereeesessessessssesssssssssssssssssssssssssssssssssssssssssnnes 256

22.4.13 ADC8_DR (0X0310, OX031L)......oerrvereeeeenreeieesessessessssesssssssssssessssssssssssssesssssssssnssssssnnes 257

22.4.14 ADC9_DR (0X0312, 0X0313)......ouorvereeriereeneeeseesssseessssssssessssssssesssessssssssssssssssssssssenees 258

22.4.15 ADC10_DR (OX0314, OX03L5).....c.rvurerreereensesesessessesssssssssssssssssssssssssssssssssssssssesssssannes 258

22.4.16 ADC11_DR (OX0316, OX03L7).....ocrvrrerrreereessesssesseesesssesssssssssssssssssssssssssnsssssssssesessssnnes 259

22.4.17 ADC12_DR (OX0318, 0X0319).......cvureerrereereeesessessessssssssssssssssssssssessssssnsssssssssnsssnsanses 259

22.4.18 ADC13_DR (OX031A, OXO31B) ......vvuereeiereeeeeeesseessessssssssssssssssssssssssssssssssssssssesesssennes 260

22.4.19 ADC14_DR (OX031C, OX031D) ....oorvumreeiereeeeesessessesssssesssssssssssssesssssessssssssssssssssesssennes 260

23 DAC...orreereereeesesesesesessasaeseses s s s e s e s e s s s st a e e s AR R AR R e e s e e s a AR ARt et s s e e es s s e aeaene 262
23,1 DAC TAITT woveeveeeeseeeeeee s s e s s s s sttt n s 262
23.2 DACO HBEMER oottt na s 262

23.3 DACT THHEHEI .ottt 263
238 DAC ZFF B oveeeeeeeeeee e eee s seee s ses sttt s s 264
23.4.1 DAC_CR (OXA035) .ooceoreecreeesesesisesesseesssssessssss s ssss s sssssass s ssessessesssssasssensns 264

23.4.2 DACO_DR (OXA04B) ...ooovoeveeeeereeeeseesssssessesssesssessessssssssssessssssssssssesssssssnsssssssssssssssnnses 264

23.4.3 DACI_DR (OXA0AA) ..oocoeoeveeerieeeeeeessessssaessesssss st ss s s s 264

2B DMA......oeeeeeeeeeeeaetesstessases e e s s s s s e s e s s e et e e e Ae AR e A e A e e e e e e s s s ae e R e A e At et e e et s s s s e anaene 266
24.1 DMA THAE G T oottt sttt saesaensn s 266
24.2 DIMIA ZF AT B ettt ettt bbbttt sttt 266
24.2.1 DMAO_CRO (OXA03A) c...ooveeeveeereieesesesesseessssaessessses s ssssass s ssssssssss s sasssessssssssssssssssansns 266

24.2.2 DMAL_CRO (OXA03B) ....vooveoeverererereiesesssesssssssssssssssssssssssssassssssssssssssssssssnsssssssssssssssanses 268

24.2.3 DMAO_LEN (OXA03C) ...vovveeeveeerresssesesseesssssesssssssesssssssssesssssssssssssssssssssssssssssssssssssanses 269

24.2.4 DMAO_BA (OXA03E, OXA03F).......ovorvereereesssseessesssesseessssssssessssssssesssssssssessssssessssasssenses 270

24.2.5 DMAL_LEN (OXA03D) ....ooveoevereeiereiesessessssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssnses 270

24.2.6 DMA1_BA (OX4040, OXA04L) «..oovvoevereereeeeeseeessssaesseessesssesssessssssssessss s sssssssssssssssssenses 271

25 VREF.....veteeeeeeueuesesesessssssssssssssssssssssssssesesssssnssssnsnssssssssesesesesesssnsssnsnssssssssssssesesesesnsssnsnsnsssssnssesens 272
25.1 VREF BB FIEEAE BRI coocoeoeeee ettt ss s ss s 272

25,2 VREF T A7 B vttt iete ettt sttt sttt bbbt bbbttt bttt 272
25.2.1 VREF_CR (OXA04F) ....oorevovecveeeeeseeseeeaes s sssses s ssssses s ssssssss s ssesssssssssssasssanens 272

26 VHALF ...c.veveeeeeerereresesesesesssesessssssssssssesesesessssesssnssssssssssesesesesssnssesnsnsnssssssssesesesesesesssnsnsssssnssesens 274
26.1 VHALF FEHTIEVE LI oot 274
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26.2 VHALF B ZFTERRE oot sss s ss s se s ss s ssnss s s sssesssnssnnes 274

P = OO 275
271 TATAT ettt bbbttt e 275
272 JETHEFVE VR oot sttt 275
27.2.1 BEERHLTTRAEIB L AMPO ... 275
27.2.1.1 AMPO BRI oottt 275

27.2.1.2 AMPO PGA ZEMHIATETN (oo 276

27.2.2 FHHLIRIZ T CAMPL/AMP2) oottt 276

27.2. 21 AMPL ..ot 276

27.2.2.2 AMP2 ..ot 277

D B e i OO 277
27.3. 1 AMP_CR (OXB0AE) .ooeoveocveeeereveeeeeeeesesssessesssesssesssssssssssssss s sess s ssassessassssssnsanssanees 277
27.3.2 AMPO_GAIN (OXA034) ..o.voreeieeeeeeeeieeseeeeseseesess s ssssses s ssss e sessss e ssssssesssesesssesnes 278

28 EBBEBR oottt s s a et e e a et s e e Re e e e ae e eRe e e e enenen 279
28.1 EUIRBRAEAE VI oottt et 279
28.1.1 ELAEBE CIMIP3 ..ottt sttt ena s 279
28 L. L L T R et 281

28.1.1.2 FBYE PRI coveeeeeeeeeee ettt ettt 281

28.1.2 ELBEHE CMPA oottt 282
28.1.3 ELHEZ AL CMPGO......oeoeeeeeeeee ettt 283
28.1.4 LI ZETEE oottt s s 286
28.1.5 LB ARIATH vttt ettt 287

28,2 Ll BT AT ottt 288
28.2.1 CIMP_CRO (OXD5) «..eoveorveveoerenresesessessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnses 288
28.2.2 CMP_CRL (OXDB) ...oocvvovereecieseneiessesesseesss s sssses s ss s sssssess s s ssssssssssssssesssanens 288
28.2.3 CMP_CR2 (OXDA) w..oovereveeeeveeeesssessseseessssss s ssssss s sssssses s ssssssss s s ssssssssssssnsssssanses 289
28.2.4 CIMP_CR3 (OXDC) w..eoveorveeeeeeesessiessesesessssssssssssssssssssssssssssssessssssssssssssssasssnsssssssssssssssnnses 292
28.2.5 CIMP_CRA (OXEL) c.vvoveereorecseesessseessseses e sss s sssss s ssss s sssssses s sssssssssssssessssssssenens 293
28.2.6 CMP_SAMR (OXA0AD).........cooeveeereeeeeeesseessssessssssessassssssssssss s sssssesssssasssssssssssssssasssensns 293
28.2.7 CIMP_SR (OXD7) .eoverevereeeveesensessessessesssesssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssesssanses 294
28.2.8 EVT_FILT (OXD9) .....voverreerencreeseseieesssesesseessssssssesssssssssssssssses s ssssssssssssssssssssssssssssssssenses 295
28.2.9 TSD_CR (OXA02F) w..ooveovvevercreeeeosiessssseessesssssssssssss s s s sssssses s sssssess s sassssssssssssssssssssensns 296

29 BETRAEIR ...ttt ettt bbb e e bbbt s bR s Rt s s s st enn 298
20,1 LDO oottt 298
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29.1.1 LDO FEERATEEAE T covoeeeeeeeeeeeecee ettt 298

292 (B TEAGIN .ottt ettt n et neesaes 298

29. 2. 1 ARTEARTIU T T oottt 298

29.2. 2 fRJERTIERAE VLI ¢.oveeeeeeeeeeee ettt 299

29.2.3 (AT ZFTERE 1ottt 300

29.2.3.1 LVSR (OXDB).....ooveorrerercreeesseeesssesssssssssessssssssssessesssessssssessasssssssssessssssasssesesnsnnses 300

30 FLASH ....cvveeeeeeaesesesesesessesesessesssssssesesesesessssessssssssssssesesesesssssssesssnssssssssssssesesesesesssesssnssssssssesens 302
30,1 FIASH fATST weveceeeeiee ettt ettt sttt a et n s s st naeneenaes 302
30.2 Flash FREEIRBA .......oooee bbb 302
30.3 FIASh ZFTFRE wovveeveeveeeeeeeeeeeesse s s sesse st s s s s s s a s s en st s e st en e s 302
30.3.1 FLA_CR(OXB5).....vueereenreeieeseesesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssnees 302

30.3.2 FLA_KEY (OXBA) ..o.vvovereeaerecsesseesessssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssnses 303

3 o o PP 304
31,1 CRC TIAEHERE] oot a e s s e s 304
31.2 CRC16 AEJHZE TR oottt n s 304
31.3 CRC1E FEAITIEIE ..o s s esasn s 305
318 CRCFEEAETIIH oottt se s s es 305
3141 T A T AT CR ettt st sessasnan s 305

31.4.2 HEE T ROM ZIHE CRC .ottt 305

31.5 CRC ZFATRR wvvevereieeeieteset ettt sttt bttt s bbb s bbb bbb n st es 306
31.5.1 CRC_CR (OXA022) ..eoveorvoeeeeeeseesessessessssesssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssnnses 306

31.5.2 CRC_DIN (OXA021) covcvurvereecreresesessaesssseesssssssssssssses s sss s ssssssss s sassseessssssssssasssensns 307

31.5.3 CRC_DR (0XA023).....oumrverenereeseseieessiessssessssssssssssss s ssssssssses s s sass s sssssessssssasssssesssansns 307

31.5.4 CRC_BEG (OXA024).......cvoveeeenreresesseesessssssessssssssssssssssssssssssssssssssssssesssssssnsssssssssssesssnnses 308

31.5.5 CRC_CNT (OXA025).....ocevereeereresesessiesesseessssssssssssssasssssssssssesssssssssessssssssssssssssssssssssssenses 308

KB N v PP 309
3201 THITT ettt ettt bbbt b et n et s et s et 309
32,2 RBR A T B AT oottt 310
32.2.1 PCON(OXBT7) cevvrvvevercreeeaesesseesessessssssss s ssssssssssss s sssssss s sasssass s sassssssssssssssssasssansns 310

B B R ettt a et a et ae et ae et e ae e e ae e e e enentan 311
33 AR R T T oottt st 311

332 BEAEULIH oottt bbbttt 311
BABIITTE cvveeeererereeseseereee s s se s s s st s s s e e bbb s bbbt s s s R AR s b b st e s s Reane 313
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TSR EFE X%
B EHIFAREN I RRFAE P REHIAL . B1: ABCDIXY] IR ABCD Z5 7745 H ¥ XY $ 4L
B RIS x RORELFAAE . W TIMx CRO 7R TIM3_CRO Al TIM4 CRO
B [n: n]FORECHREE. Fan, [3: 0J3sM bit3 F| bito.
B Pm.n &R Portm (%5 n N . 7] PO. 0 IR port0 1) 0 Sk
B AR SRR R
B R HiE
m W HE
B R/W: A[EA[E
B VW0: AAf50
BVl RAa5 1
B BRMER ‘7 I, RN AN E [ EUERUE
B AT NREA A AEES, A RMW #5 4
B QMU P R BT U T A s M RF S AL, R Q (B AL BON B T NG o

DHCHINLEL, FIRMBCABFBEGE 28 #): Q12 #&28, 16 fATRFSAL, 14 ~ 1240k
B, 11 ~ 0 P AT, QL2 MBI E 2B M-8 ~ 7. 9998 (%f 3 0x8000 ~ O0x7FFF) .
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ADC: Analog Digital Convertor 1% t4s

BEMF: Back Electromotive Force /% Hiz5)3

BLDC: Bruch-Less DC motor J&Hil B HEAL

CRC: Cyclic Redundancy Check fE¥ TR LIRS

DAC: Dagital Analog Convertor $i##4 #i 2%

DMA: Direct Memory Access A&k CPU B % 5 W AE S H it i1 5 0
FG: Frequency Generator il % 4 2%

FICE: Fortior Interactive Connectivity Establishment I % 52 B R GE T
FOC: Field Oriented Control HLHLE Y € M4, WARR EEEHE
FOSC: Fast Oscillator P54k

GPIO: General Purpose Input Output i& F % Hi i A3 K

12C: Inter Integrated Circuit —#faj 5. (18X [a) — Ze il [F] 5 B3 AT 3845 S 4k
IC: Integrated Circuit & % H. %

IRAM: Internal RAM P& RAM

IDE: Integrated Development Environment £ & 5%

LDO: Low Dropout Regulator 1%/ %44 % HiJ

LPF: Low Pass Filter ik

LVD: Low Voltage Detection i F, [ £l

MDU: Multiplication Division Unit &Rz i1 50 i kb B 4%

ME: Motor Engine UIFEEA FHEALIKS) P b2 85

MSB: Most Significant Bit % =4 247

MOSFET: Metal Oxide Semiconductor Field Effect Transistor 4 J& %L1 SR 80N Sk
NC: Not Connected A4

PGA: Programmable Gain Amplifier 7] 2248 25 Ok 2%

PI/PID: Proportional Integral/Proportional Integral Derivative 153/ ELBIFR 23t 42 1) 2%
PLL: Phase Locked Loop 4iitH¥f

PWM: Pulse Width Modulation ik 55 & i )

QEP: Quadrature Encoder Pulse 1EAZ4mfEa%

RAM: Random Access Memory BEHNLTZfi# %5

RMW: Read Modified Write i-1&i4-5154

ROM: Read Only Memory Hiififige

RSD: Rotating State Detection JIfiisf JXUHR 2546 Th AE
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RTC: Real Time Clock SZH i 4

SCL: Serial Clock Line 47 i 441 £%

SDA: Serial Data Line 17 %4 £k

SFR: Special Function Register {% il 27 17 &%

SMO: Sliding Mode Observer R ULl #3

SOSC: Slow Oscillator fIGiH# Z % #F, ULALRER P
SPI: Serial Peripheral Interface H {7l {542 0

SVPWM: Space Vector PWM 7= [a] % & PWM A ik
TSD: Temperature Sensor Detect 7 & % B2 4631

UART: Universal Asynchronous Receiver/Transmitter 5325 5 473l {5 2 11

WDT: Watch Dog Timer & | 14 5€ I %
XRAM: External RAM ¥ J& RAM
XSFR: External SFR #1455k Th e 25 17 2%
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1 RENE
1.1 451
B AR
> HEJEE RN VCC MODE = 0, AMAIHLIEM VCC %A 5V ~ 18V, VDD5 N3 LDO = 4E
> HHJEMREMREEL: VCC MODE = 1, AMHHLYEM VDD5 i\ 3V ~ 5.5V, [FIfK VCC 55 VDD5
ke
> RMHJEMEEC: VCC MODE = 1, AMHHJE 1 M VCCHAN 5V ~ 18V, AMHHLJE 2 M VDD5 fi A
5V
B XUZ%: 8051 WA%ATME
B RS E N 182 ARG B E
B 16kB Flash ROM. #ff CRC &UGDIRE. SCHRRFER B Rk AU IR I T RE
B 256 bytes IRAM, 768 bytes XRAM
B VE: A PID #fifibe, FOC #iHe, MDU % Bhit Sk, LPF
B 16 MR, 4GPt
B 224 GPIO
B OER
> TIML: J7icORaEnms fpe], SCREE BN, BRI SCRF Hall/BEMF A B Al
> TIM2: PWMAmH:, A PWM A & 25 B AN EUIAS I L A N SE PWM BRI ] TE52 4 i 25 A
B G RSN 23k H AL 7 1) AR Sk PR A
> TIM3/TIM4: PWMAath, %A PWM BR8N . Timerd SCHF FG 4 iR, Timer3 3¢
FF 48MHz it ML
> Systick JEMN &% RTC E I &%
B
> 1ANSPI
> 14~ 12C
> 2N UART, CRFRLZERIS
W 2 HiE DMA, SZRRHIT 12C/SPI/UART #udt&
B EAME
> 1247 ADC, 1ps#e#e, [ A VDD5 ES % ik
> 11 ADC iEiE
B Py VHALF (1/2 VREF) %4

> 3AMSTIEBEUROKES, Hod AMPO A FC B R 4w ARG 25 0K 2%
> 3 ERBI LR S
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> DAC: 1#% 917, 1861

B 4 E MOSFET BXZh#%: 3P3N Pre-driver %t
W FOC BXzh b OB . = R PH F R
m

> NE 24MHz + 2%EE IR B

> NE 32. 8kHz R 4%
WDT
LVD
TSD
PIZEH] FICE Phid4 e 44l H I fe
AEC-Q100 AIE (Grade 1)

1.2 MG
REBT: REKTE. REWE . BRI ERIE R SR R4
1.3 fikik

FUB832N1 & — k& AL L% 151 S (ME)FI 8051 I Itk A FE LIRS L HES Hr s ME 421K
T FOC. MDU. LPF. PID. SVPWM % i £ fifi {1 85 £k, o] thh i {F 8§ 2h 56 & A &0 &%
BLDC/PMSM HiHLI) FOC R/ 77 i YR85 iz SR 8051 WAZH] TS 4c B A H & 55 A0 2,
SUZIAT TAE SIS Atk e L. b 8051 WRZ KRS 84 AN 1T Bk 2T, O R4
A RIS OGBS LA EE . Pre-driver. #i# ADC. CRC. SPI. 12C. UART. ZFff Timer %
Ihfg, WEEE LDO, &/HT BLDC/PMSM HLHLIKI 53 . FOC JRzhi% il .
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1.4 REFHEE

1.4.1 FU6832N1 INHEEE

RSTN/FICEK

P0.0/TXD2S/TIM4S/SDA
P0.1/RXD2S/DBG/TIM4/TIM3S/SCL
P0.5/TXD/SCLK

P0.6/RXD/MOSI
P0.7/MISO/CX0O/TIM2S/P1.1/TIM3

PORTO

[

P1.2/FICED
P1.3/HBIAS/C1PS/AD12
P1.4/COP/AD10/HALOS
P1.5/COM/C2PS/AD13
P1.6/C1P/AD9/HAL1S
P1.7/C1IM/AIM

PORT1

[

P2.0/C3P/ADO/A10 >
P2.1/C2P/AD8/HAL2S D>

P2.2/C2M/A2M %

P2.3/AD1/A20/C4P/DA1
P2.7/AD4/C3P/A00/CAM X

PORT2

[

[€» NSS

LVD

o [€> sCLK

5 l«— RXD
|« FICED

| [Fice | [Reser] [ cre |

VCC_MODE

TIM4 <]
TIM3

TIM2 <>

[imeRa ] [ iMER3 ] [ TIMER2 ] lTIMERl]

P3.0/A0M
P3.1/A0P
P3.2/AD5/VHALF
P3.4/AD7

P2.4/AD2
>

PORT3

[

vss X

cz2p
@M
cip
cm
cop
com

HALL/
BEMF

(RN

f‘VHALF < VDD5

12Bit
ADC

AD2/5/8~13 —|

T
i)
s<c

3P3N
Predriver

Protection

ittt
s<c

AD4/A00/C3P/C4M —

T

AOM

AOP

DAC

TSD

1-1 FUB832N1 I HEHE]
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1.5 Memory Z=5[d

WA 2 18] 2 TR 425 1A] (Program Memory) Fl¥i#E=517] (Data Memory), /%5 1A 57
Ytk 2= A]

Program Memory

Data Memery (IRAM) Data Memery (XRAM)
OxFF OXFFFF OX3FFF
X 0380 Last Sector
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
Ox80 0x4100
OX7F
0x4020 XSFR > User Program Area
Direct or Indirect
Addressing
0x30 Lower 128 RAM Reserved
0;((2,: > (Direct or Indirect
. Addressing)  Ox031E
Bit Addressable 0x031D 30 Bytes
0x20 0x0300 | ADC Result(R)
Ox1F 0x02FFPTD Registers
General Purpose 7688
Registers XRAM 0x0080
0X00 ° D, 0X0000 axoo00 L_INterrupt Vector

&l 1-2 Memory %[i] 43+ fic
1.5.1 Program Memory

5443 [E) AT F-hEJE R 0x0000-0x3FFF . 544 (M A7 N iy FLASH, HI T HliE /.
HF—AEIX (0x0000-0x007F) s irr &bk X, H T ORI SAh W AL R aG k.
Ja— X (0x3F80-0x3FFF) HLILE A7t v N B HI1E T

1.5.2 Data Memory

BE 2 184y AN 25 1E) (External Data Memory) FIp#%E 4517 (Internal Data
Memory). WK 1-2 ffi7R.

A% 2 18 1 ik Y Bl 0x0000-0xFFFF, X AiE I MOVX #5415 . 3o 454 i $idis
1707 18] XRAM (0x0000-0x02A7), 4 @zt a7 /745 75 ] (0x02A8-0x02EF, 0x4020-0x40FF)
DL K ADC ¥ el BiA7 it 1X 38, (0x0300-0x031D). AN PI/PID #He, FI /25 Al H (1) XRAM
A5 768Bytes; #HH T PI/PID #idk, H #2507 H ¥ XRAM 75 6]/ 680Bytes.

PN B % ) () L B T FBL A OX00-0xFF . Hirfr 0x00-0x1F il 2 fras a5 a), ff 4 4, f4
8 /N, It 32 MEHFF A . 0x20-0x7F AfkAL RAM =8, CRFHE B FhbAIa T hk s, Hp
0x20~0x2F [ 16Bytes 7 bit Fht##4F. 0x80-0xFF, 7EA#:Thbm 15wy, &1 RAM 25 a],
BB F ULV R, $8 i SFR 23]
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P EBER FU6832N1
1.5.3 SFR
22 -1 R DI RE R A7 4 (SFR) Mkt
Addr 0@®) 109) 2(8) 3@) 4©) 5(D) 6(E) 7(¥)
0xF8 DRV _OUT PI CR PO OE P1 OE P2 OE P3 OE
0xFO B
0xE8 P4 P4 OE
0xE0 ACC CMP_CR4
0xD8 1P3 EVT_FILT CMP_CR2 LVSR CMP_CR3
0xD0 PSW P1_IE P1_IF P2_IE P2_IF CMP_CRO CMP_CR1 CMP_SR
0xC8 1P2 RST_SR MDU_MD MDU_D
0xCO 1P1 MDU CR MDU CL MDU CH MDU BL MDU BH MDU AL MDU AH
0xB8 IPO
0xBO P3
0xA8 1E TIM2 CRI TIM2 _CNTRL TIM2 CNTRH TIM2 DRL TIM2 DRH TIM2 ARRL TIM2 ARRH
0xA0 P2 TIM2 CRO TIM3  ONTRL TIM3 CNTRH TIM3 DRL TIM3 DRH TIM3 ARRL TIM3 ARRH
0x98 UT_CR UT_DR UT_BAUDL UT_BAUDH TIM3_CRO TIM3_CR1 TIM4_CRO TIM4 _CR1
0x90 P1 TIM4 _CNTRL TIM4 CNTRH TIM4 DRL TIM4 DRH TIM4 ARRL TIM4 ARRH
0x88 TCON UT2_DR UT2_CR
0x80 PO Sp DPL DPH FLA_KEY FLA CR PCON
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URBT= FU6832N1

B OXN LAY 16 A IR A 78S, IRIBAA A8 OBl & A4, TR RR L E I N BRI 7 2K S BUE A A IR .

W S LFTHLEE 16 LA fFas T 2 WIS, A A REIE K 8 RLANK 8 Az, FAASMER AR, SEEHKMEAIES. BRI ZF A8 e m 8 Az,
SR 2K 8 LRI, 43K 8 i, SRR, IFIRsErE.

B RIS LAV 8 AL, AR 8 i, T H AR, Afe R i 8 fre Rk 8 fir.

1.5.4 XSFR
4 PN
L -2 YRR DI RS 2 A7 45 (XSFR) itk Bl 5
Addr 0(8) 1(9) 2(4) 3(B) 4(C) 5(D) 6(E) 7(F)
FOC__POWH
0x40D8 FOC__POWL FOC__ TAMAXH FOC__ TAMAXL FOC__ IBMAXH FOC__ TBMAXL FOC__ ICMAXH FOC__ TCMAXL
FOC_EOMEKLPF
FOC__UQEXH FOC__UQEXL
0x40D0 FOC__EALPH FOC__EALPL FOC__EBETH FOC__EBETL FOC__ EOMEH FOC__EOMEL
FOC_KFGH FOC_KFGL
0x40C8 FOC__IBH FOC__ TBL FOC__IAH FOC__TAL FOC _ THETAH FOC__ THETAL FOC__ETHETAH FOC__ETHETAL
FOC__ VBETH FOC__VBETL FOC__ VALPH FOC_ VALPL
0x40C0O FOC__ TBETH FOC__ TBETL FOC__ICH FOC__ICL
FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL
0x40B8 FOC__UDH FOC__ UDL FOC__ UQH FOC_ UQL FOC_ IDH FOC__TDL FOC_IQH FOC_ IQL
0x40B0 FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC RTHEACCH FOC RTHEACCL FOC THECOR
0x40A8 FOC RTHESTEPH FOC RTHESTEPL FOC RTHECNT FOC_THECOMPH FOC_ THECOMPL
FOC_EOMELPFH FOC_EOMELPFL CMP_SAMR
0x40A0 FOC CR1 FOC CR2 FOC_TSMIN FOC TGLI FOC _TBLO FOC TRGDLY FOC_CSOH FOC_CSOL
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Addr 0(8) 1(9) 2(8) 3(B) 4(C) 5() 6(E) 7(F)
FOC__UDCFLTH FOC__UDCFLTL
0x4098 FOC_CRO
TIM1__ITRIPH TIM1__ ITRIPL
FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_DQKPH FOC_DQKPL FOC_DQKIH FOC_DQKIL
0x4090
TIMI__URESH TIM1__URESL TIM1__UIGNH TIM1__UIGNL TIM1__KFH TIMI__KFL TIM1__KRH TIM1__KRL
FOC_FK3H FOC_EK3L FOC_EK4H FOC_EKAL FOC_EK1H FOC_EKIL FOC_EK2H FOC_EK2L
0x4088
TIMI__RARRH TIMI__RARRL TIMI__RCNTRH TIMI__RCNTRL TIM1__UCOPH TIM1__UCOPL TIM1__UFLPH TIM1__UFLPL
FOC_FBASEH FOC_FBASEL FOC_EFREQACCH FOC_EFREQACCL FOC_EFREQMINH FOC_EFRQMINL FOC_EFREQHOLDH FOC_EFREQHOLDL
0x4080
TIM1_DBR7H TIM1_DBRT7L TIMI__BCNTRH TIMI__BCNTRL TIMI__BCCRH TIMI__BCCRL TIMI__BARRH TIMI__BARRL
FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPFMINL FOC_EBMFKH FOC_EBMFKL FOC_OMEKLPFH FOC_OMEKLPFL
0x4078
TIM1 DBR3H TIM1 DBR3L TIM1_DBR4H TIM1 DBRAL TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1 DBR6L
FOC_EKPH FOC_EKPL FOC_EKIH FOC_EKIL
0x4070 TIM1_BCORH TIM1_BCORL
TIM1_DBR1H TIM1_DBRIL TIM1_DBR2H TIM1 DBR2L
0x4068 TIM1_CRO TIM1 _CR1 TIM1_CR2 TIM1 _CR3 TIM1 _CR4 TIMI_ IER TIMI_SR
0x4060 DRV_DTR DRV_SR DRV_CR SYST ARRH SYST ARRL DRV__CNTRH DRV__CNTRL
0x4058 DRV_DRH DRV_DRL DRV_COMRH DRV_COMRL DRV_CMRH DRV_CMRL DRV_ARRH DRV_ARRL
0x4050 P1_AN P2 AN P3 AN PO_PU P1_PU P2 PU P3 PU P4 PU
0x4048 DACL DR DAC_DR PH_SEL PH_SEL1 AMP_CR VREF_VHALF CR
0x4040 DMA1 BAH DMA1 BAL UT2 BAUDL UT2 BAUDH CAL CRO CAL CR1
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_LEN DMA1 LEN DMAO_BAH DMA1 BAL
0x4030 SPI CRO SPI CR1 SPI CLK SPI DR AMPO_GAIN DAC CR ADC MASK SYSCH ADC MASK SYSCL
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Addr

0(8)

1(9)

2(8)

3(B)

4©)

5(D)

6(E)

7(F)

0x4028

12C CR

12C 1D

12C DR

12C SR

RTC_TMH

RTC_TML

RTC STA

TSD CR

0x4020

CRC_DIN

CRC_CR

CRC_DR

CRC_BEG

CRC_CNT

WDT_CR

WDT_ARR

0x4018

0x4010

0x4008

0x4000

0x0318

AD12 DRH

AD12 DRL

AD13 DRH

AD13 DRL

AD14 DRH

AD14 DRH

0x0310

ADS DRH

ADS DRL

AD9 DRH

AD9 DRL

AD10_DRH

AD10_DRL

AD11 _DRH

AD11 _DRL

0x0308

AD4 DRH

AD4 DRL

AD5 DRH

AD5 DRL

AD6_DRH

AD6 DRL

AD7 DRH

AD7 DRL

0x0300

ADO DRH

ADO DRL

ADL DRH

ADI DRL

AD2 DRH

AD2 DRL

AD3 DRH

AD3 DRL

0x02F8

0x02F0

0x02E8

PT0 FK1

P10 FK

PI0 UKH

PI0 UKL

0x02E0

P10 KP

P10 KI

P10 UKMAX

PI0_UKMIN

0x02D8

PI1 EKI

PI1 EK

PI1 UKH

PI1 UKL

0x02D0

PI1 KP

PI1 KI

PI1_UKMAX

PI1_UKMIN

0x02C8

PI2 UKH

PI2 UKL

PI2 KD

PI2 EK2

0x02C0

PI2_UKMAX

PI2_UKMIN

P12 FK1

P12 EK

0x02B8

PI3 KD

PI3 EK2

PI2 KP

PI2 KI

0x02B0

P13 EK1

P13 FK

PI3 UKH

PI3 UKL
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[ RIBE FU6832N1
Addr 0(8) 19) 2(A) 3(B) 4(C) 5(D) 6(E) 1(F)
0x02A8 PI3 KP PI3 KI PI3 UKMAX PI3_UKMIN
s

B HXUT RIS A7 480 16 A RIERF A7 o, PR A7 SR E MBS A A as, TR AR HAE B, ERE OO A7 a0 S B0 (B AN IR

B B ALETHLEL 16 MR TR E ki, AT

B RIS AR 8 AL, AR 8 i, T HAe AR, Afe R i 8 freld Rk 8 fir.

L A

AEIE I Ry 8 ALANMG 8 AL, FFfFds i AR A, BRI KMEA LS. B LRI A £ 85 723 = 8 LA,
SR 2GR 8 LR, 4K 8 i, MR, IFIRsERE.
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/'- BBIBT

FU6832N1

2 SIIENX
1O AP RH .
B DI = HEEmA
B D0 =
B DB = HFEWA
B Al = MRS
B A0 = PR
B P= A

2.1 FU6832N1 QFN32 |5l

% 2-1 FU6832N1 QFN32 3| 1513

31 FU§§£32§ ' | oxm Thefig
P2. 1/ DB/ GPTO, WITC & AR BT INTL 4

c2p/ AT/ CMP2 1E% N\ i

A2P/ 1 AT/ AMP2 TE%61 N i

ADS/ AT/ ADC J@#iE 8 i A\
HAL2S DI ThAREHER J5 Hall-1C2 B4 T4 A
P2.2/ DB/ GPIO, WJHC B &6 I INTL A

caM/ 2 AT/ CMP2 47 % N\ i

A2M AT AMP2 15 N i
P2.3/ DB/ GPIO, WJHC B &6 I INTL A

AD1/ AT/ ADC J@#IE 1 %A

A20/ 3 A0/ AMP2 i H ity

C4P/ AL/ CMP4 IEH A

DAL A0 DAC1 %, G Buffer #ith
P2. 4/ , DB/ GPTO, AT HC B AN T INTL 4

AD2 Al ADC JHIHE 2 N, BT REL HUE R
P2.7/ DB/ GPIO, WM& 8 W INTL 4 A

AD4/ AT/ ADC JiE 4 Fy N, W] H T BEE L RAY
C3p/ 5 AT/ CMP3 [ TE461 A\ i

A00/ A0/ AMPO % H 3%

cam Al CMP4 47 % N\ Uiy
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/- BT FU6832N1
51 FU;SfBZZN '] o TReHA
P3.0/ DB/ | GPIO
AOM ° Al AMPO 7 %y N 33
P3.1/ DB/ | GPIO
AOP ! Al AMPO 1E% N i
P3. 2/ DB/ | GPIO
AD5/ 8 AT/ ADC J#iE 5 fi N\
VHALF AO VREF/2 Z% M5, PIAME 1uF B
P3. 4/ DB GPIO
AD7 ’ Al AD JEIE T fIN
P0. 0/ DB/ GPIO0, AJTCE #MA T INTO fay A\
TIM4S " DB/ ThEERERE JG Timerd % N B
TXD2S/ DO/ UART2 Dijfig#e#% J5 TXD %t
SDA DB 12C SDA, T ¥ B A5 HAR I IRt
P0. 1/ DB/ GPIO0, mJHCEAMA T INTO fay A\
RXD2S/ DB/ | ThEEHH S5 UART2 7EXNZRHIAE LN T 1) RX 42 1 BB 2Rl x0
T TX/RX B2
DBG/ 11 DO/ Debug {5 5 i t}
TIM4/ DB/ Timer4 % N Bl
TIM3S/ DB/ ThAEH G Timer3 S\ k4
SCL DB 12C SCL, ¥ B4R MR T s fay
P0. 5/ DB/ GPIO0, AJTCE #MAS i INTO fay A\
TXD/ 12 DO/ | UART1 TXD %t
SCLK DB SPT % LI CLK
P0. 6/ DB/ GPIO, WJHCE AMESH BT INTO i A\
RXD/ 13 DB/ | UARTL 7EXUERMIREA IR RX 4 F A Rl R Iy TX/RX 2 1
MOST DB SPT MOST, EHL4 H AL A3 11
P0. 7/ DB/ | GPTO PO.7
MISO/ DB/ SPT MISO, F=HLAA AL H i 11
CX0/ (v0. :/lpl' , DO/ ELB s s
TIM2S/ D DB/ THAREHRS G Timer2 S\ o4
P1.1/ DB/ | GPIO P1.1, WfCE &M INTL A
TIM3 DB Timer3 ¥ A\ B
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/-' BB 32 FU6832N1
FU6832N1
51 anzg | OFRE TReHA
H PU 15 DO Pre—driver M UAHHEEHHE, WE 50kQ EhHBH
H PV 16 DO Pre—driver b#r VAHH EHiH, W& 50kQ FHiAfH
H PW 17 DO Pre—driver b#r WAHHL EHiHt, WM& 50kQ EHirfH
LU 18 DO Pre-driver N UAHFHL R4, A& 25kQ T fipH
LV 19 DO Pre-driver FHF VA EHIE, WE 25kQ N HBH
LW 20 DO Pre-driver THF WAHHE EHH, WE 25kQ N HBH
FLYREIN,  HL VO F F YR G VCC MODE ke, Ah%
10pF B3 KU 2% .
B R R
VCC_MODE = 0, AMEHJ&EM VCC i\ 5V ~ 18V, VDD5
VCC 21 P
HH P LDO F= A=
<RV YRy S
VCC_MODE = 1, AMHLJEM VDD5S %N\ 3V ~ 5.5V, [FJiF
4 VCC 5 VDD5 4%
VSS 22 P b
- ’3 ; FLYR A N B3 5V LDO #érH FLYR, HH VCC_MODE Hesg, i
Bk 575 VCC 5| IR, A% 1uF ~ 4. TuF A
RSTN/ ” DI/ ANEREANIFN, WE LhiHE
FICEK DI FICE 4o
VDD18 25 P 1.8V LDO %t B YK, #ME 1uF ~ 4. TuF %
P1.2/ DB/ GPTO, mJHC & 75 BT INTL Fa N
26
FICED DB FICE 4z
P1.3/ DB/ GPTO, R FC B AN A B INT1 Fr A\
HBIAS/ ”7 DO/ HALL & HLJE, PSRBT o E VDD5, B DASEEL K Ha i fan
C1PS/ AL/ ViReiEH J5 OMP1 1E %1 N\
AD12 AT ADC #8iE 12 i\
P1.4/ DB/ GPTO, mJHC & 75 BT INTL Fa N
28
CoP/ AT/ CMPO 1% N\ it
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51 FU;S?@ '] o TReHA
AD10/ AT/ ADC J#IE 10 FA
HALOS DI ThAEH A% Ja HALL-T1CO 324 f P40 A\
P1.5/ DB/ GPTO, 7T & A T INTI 4 A\
CoM/ AT/ CMPO 47 % A i
C2pPS/ » AL/ ThEEFERS Ja CMP2 1E 5 N\ 3

AD13 AT ADC J#IE 13 FIA
P1.6/ DB/ GPIO, W T B AR BT INTL A
cip/ AT/ | CMP1 IE% N3

A1P/ 30 AL/ AMP1 TF % N\ B

AD9/ AT/ ADC J#iE 9 #iy A\
HAL1S DI IhAEH RS Ja HALL-TC1 34 P40 A\
PL.7/ DB/ GPIO, W T B AR BT INTL A
CIM/ 31 AL/ CMP1 7 i N i

AIM AT AMP1 47 46 N\ Ui
P2.0/ DB/ GPTO, AIHC B A1 T INTL 46N
ADO/ 32 AL/ ADC J8iH 0

A10 A0 AMP1 i tH 3
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Fortior Tech
BB 32

P~

2.2 FU6832N1 £13 QFN32

8TAAA

a3idid/T’1d
¢1av/sd1d/SvIgH/€ 1d
SO1VH/0TAV/d0d/v'Td
€1AV/Sd7d/N02/5°Td
ST1VH/6AV/dT1V/d12/9°1d
WTV/IWTD/L 1d
0oTv/0av/0'ed

4

w

O

5 =

n

2

r_N m $ m W V_ U_ D|_

r = > > |__ -4 4 I

RS SRCTRETHN

od od o1 o 21 o1 o1 ]
[ oo - e e e - raTl
2N I 9T
(o7 | L rEr
L2551 [7,) _ L
Pzl N
=% | - o _ L]
Frall " z 32 § b=
8¢ | i 8 2 a 1 &

_ - % > < I
rm|N._ _ e rUD o an _ rN|._“L
[ o0 5 | ]
rmNm._ _ m I r._ul._“L
e _ _ I ~+1
r._Hm._ _ I rOI.S
ﬁll_ _ _ —.|J
1C€) L ____ | L6 ]
. r—-r— r— r—~r—r—r—r—

_1_ _2_ _3_ _4_ _5_ _6_ _7_ _oo_

I I IS IS I I A B

v S o S a

4 8 % 2 = W 2 =

< < S~ ~. O < ~ I

T ~ < N~ O~ o =

S~ M < H O nU. . ~

0 N O N S »w @ 3

O O X & & a = A

< 3 8 o <

S~ (@] N ~

o N < 3 N

N o ~ L .

< b < g

~ () o

o ()]

~N M <C

(@) (32) ~

= )

— N ~

~ o a

a

Ad H

Nd H
ENIL/T'Td/STNIL/OXD/OSIN/L 0d
ISON/ax¥/9°0d

Y10S/aX1/S 0d
10S/SENIL/PINIL/D89Q/STAXY/T 0d
vas/scax.t/svniL/ood

LAV/v'€d

K] 2-1 FUB832N1 2% QFN32
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FU6832N1

3 HEER

3.1 QFN32_4X4

32
PIN 1% |

Lasermark
.’ |

TOP VIEW

naline

1
x
=

I

N
\
F\\
",

240

JUdL
00N

T
[
-
[
|
|
i
i
|
i
|
.
|
|
|

— EXFOSZD DIE
ATTACH PAD

JU o
/P
1000

EE] ra . | B
— ‘ —

A0OONA0N
R s

BOTTOM VIEW

K] 3-1 QFN32_4X4 23 R~ [

MILLIMETER
SYMBOL

MIN NOM MAX
A 0.70 |0.75 |0.80
Al 0.00 |0.02 |0.03
b 0.15 | 0.20 |0.25
D 3.90 (4.00 |4.10
D2 2.60 2.90
e 0. 40BSC
E 3.90 [4.00 |4.10
E2 2.60 2.90
L 0.25 0. 45
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4iTME(ER
F 41 R
LEE
o o L - EIp i) L ELIN
| sk | m gk & % | anc DAC
) = £l |8 7
ME | 5| £ oW | W | ®|®| T S| By W b g
g 2| 5 T = 7Bl oS i} w | B o
%%e'ﬁé‘lﬂe@@ﬁmwﬁﬁa ag/l\jﬁm/l\ﬁgmgz
S22 m|nt|m|m 5 B | H B K =
g | o | 4 80|
QFEN32
FUG6832N1 | 24 | 16 | 768 | — N, — N, — N = Y N, v | 22 6 1 11 12 2 |9\6| v 3 4 N
(4xA4mm)
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" WERE FU6832N1
5 BSY5H
5.1 EIRATEE
R 514Xt i KAEE
S v 343 B/AME | BRME BANE AT
TAERS A EEHEE T, VCC < 18V -40 - 125 °C
TAERTZ5IR T, -40 - 150 °C
AR -65 - 150 °C
VCC #H%F VSS ) HiL & RIERTE] < 60s -0.3 - 38 v
VDD5 #HX} VSS [ B -0.3 - 6.5 i
RSTN. GPIO AHXt VSS HJHL T -0.3 - VDD5 + 0.3 i

T
IR 5-1 4axt B KA B8 IR B AT RE 27k AR a4 o XN I RUEE, FRATA R
PFIBATEZ MG DAAE o K HILE e R8I (B 264 T TAE T Re 52 mm 28 AR ) ml 54 .

5.2 2RBSFHE
# 52 &R AR
(BAEFFHI 71, Ta=-40°C ~125°C, VCC =5V ~18V)
S8 v Xis BAME | RMARME | BKE | B
VCC TAEHLE" SPLF Y e R AR 5 - 18 v
VDD5 T A AR ™ VCC &5 VDD5 3 - 5.5 v
Tiee TAEHLGE™ - 20 - mA
Tice AL HLTR ™ - 6 - mA
Tvee MEEHIR FELYE - 50 150 HA
TE:

(1] ARFEA [FREROFE . VCC R B FHEZER] 0.5V/s ~ 0.1V/s
[2] Flash 5 A Sk VDD5 AR+ E 5V ~ 5.5V
[3] IR FIB AT I Bk A AR AL
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’-’ UUBTE FU6832N1

5.3 GPIO BSiF1t
% 5-3 GPIO H1 451k
(A4, Ta=25°C, VCC =5V ~18V)

¥ v 343 B/ME HAE BRE BT
50pF Load, M. 10% EFF% 90%E}
T b TR E] - 15 - ns
[E], Ta = 25°C
‘ 50pF Load, A\ 90% FFEZ 10%H}
& H R RIS X - 13 - ns
[A], Ty = 25°C
Vou S HH 5 HL T= 4mA, T,= -40°C ~ 125°C VDD5 - 0.7 - - vV
Vo, % HH A FLHES To. = 4mA, Ti= —40°C ~ 125°C - - VSS + 0.7 v
Vi N e L 0. 7*VDD5 - - y
Vi S N HL - - 0. 2*VDD5 U
i HpE - 33 - kQ
4 pE - 5.6 - kQ
ETA N - 10 - kQ
¥

[1] 24 VDD5 =5V itf, Vini/MEF LAY 0.6*VDD5:;
[2] ¥ PO[1:0]. P1[6:3]. P2[1]5hHiAt GPIO;

[3] PO[1:0]. P1[6:3]. P2[1];

[4] PO[1]. P1[1]

5.4 Pre-driver 10 B4

% 5-4 Pre-driver 10 HA %

(BIER 5 A1, Ta=25°C, VCC = VDRV = 12V, VCC_MODE = 0)

S i BRME | ARE | BKME | Bfr
AR L R - 150 - mA
A L PR - 90 - mA
R viE s sE A ER - 150 - mA
A L R - 180 - mA
A ETHESTA] | InF Load, A\ 10%_EJHZE 90%H} fa] - 25 - ns
A R BERSTE] | InF Load, A\ 90% N F#ZE 10%H} &) - 90 - ns
N _ETFRE] | InF Load, A 10%_ETHZE 90%K ] - 115 - ns
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24 i BRAME | BBME | BRE | B
N RBERAE] | InF Load, A 90% R F&ZE 10%H[A] - 60 - ns
PO L VCC = 5V ~ 18V - vee - v
e L
H_PU/V/W LHri VCC = 13V ~ 18V - vCC - 11 - v
iR VCC = 5V ~ 13V - 2 - v
L PU/V/W T VCC = 13V ~ 18V - 11 - v
e L VCC = 5V ~ 13V - VCC — 2 - v
L_PU/V/W "R s
T VCC = 5V ~ 18V - 0 - v
5.5 ADC BS54
% 5-5 ADC HLf5E
(BRI A, Ta=25°C, VCC =5V ~ 18V)
2 %M BME | RAME | BKE Bpr
INL (FR7» JE 2R 1) 12 R - 2 - LSB
DNL (Z£ 73 4R 2et) 12 pr g - 1.5 - LSB
OFFSET (K i 1% 72) 12 A - 6 - LSB
SNR ({71 L) fi = 350kHz - 70.8 - dB
ENOB (5 2 %50) fi = 350kHz - 10.5 - Bit
SFDR (Fo 2% #sh4 ¥u ) fiv = 350kHz - 68. 2 - dB
THD (R R 3) i = 350kHz - 67 - dB
Rov i A\ HLFHL - 800 - Q
Cofii N HBZY - 30 - pF
HARm ] - 13 - ADCLK""
PR 3 — 63 ADCLK™

VEch
[1] ADCLK=12MHz
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UUBTE 3%

FU6832N1
5.6 SEREBSIHE
% 5-6 VREF& VHALF
(Ta =-40°C ~ 125°C, VCC =5V ~ 18V)

2 %M B/ME HAE =Nk Bpr
VREF_CR[VREFVSEL] = 00 4.3 4.5 4.7 v
VREF_CR[VREFVSEL] = 01

VREF" (FUB832N1 [F E L E 01) _ e : !
VREF_CR[VREFVSEL] = - 4 - v
VREF_CR[VREFVSEL] = 10 - 3 - v

VHALF VREF_CR[VHALFEN] = 1 VREF/2 — 0.2 | VREF/2 | VREF/2 + 0.2 v

T
[1] FUB832N1 H & fii /] VDDS5 1y VREF HiJk
5.7 isHMARESIFHE
57 IBHTBOR A AU
(BRAEHFAI B, Ta=25°C, VCC =5V ~ 18V)
¥ i B/ME HWAME BAE LA

Vi 3 A VG 0 - VDD5 - 1.5 v

Vos 32 T 2R I HL S T, = 25°C - 5 10 mV

Ao FFERHE 25 R.= 100kQ - 80 - dB

UGBW FAf7 3 25 717 B C. = 40pF 6 10 - MHz

SR i3 5 C. = 40pF 10 15 - V/us

2 1% 1.88 2 2.12

4 % 3.75 4 4.25
IR 8 1% 7.5 8 8.5

16 1% 15 16 17

T AR TROE U A S S R I Ak BRI SN, S IS BUE R B, SISO 2 . 4 5. 8
fELLK 16 (5 IXDURS . AFRRISME R, O EAH
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5.8 HALL/BEMF EBSi5 14
% 5-8 HALL/BEMF HL <544
(FAEFF 578, Ta=25°C, VCC =5V ~ 18V, VCC_MODE = 0)
S v 363 B/ME | BBE | BKE BfL
BEMF 4 & HBH 5.4 6.8 8.2 kQ
BEMF P & Hi BH [F] FH X R FE - 1 - %
5.9 OSC BS451E
%% 5-9 OSC /1
(Ta =-40°C ~ 125°C, VCC =5V ~ 18V, VCC_MODE = 0)
S %4 RAME | BEMH | BKE V0o
B SRR g R 23.5 24 24.5 MHz
B R R 7 A AR 29 32.8 37 kHz
VE:
W B HRG # R A I A
5.10 SEMHBESIFH
% 5-10 S 4
(BRI B, Ta=25°C, VCC =5V ~ 18V, VCC_MODE = 0)
SH %M BME | EME | BKE BAL
RSTN A7 A% L~ d5c /N N [A] 50 - - s
SArHEIEFE LVR = 2.8V 2.6 2.8 3.0 i
ST EERE LVR = 3.0V 2.8 3.0 3.2 s
VDD5 ik L R E A HLE
SAIHEEPELVR = 3.5V 3.3 3.5 3.7 \
EATHLEIERE LVR = 3.8V 3.6 3.8 4.0 s

5.11 LDO BS54

% 5-11 LDO H A 45

(FAERER =1, Ta = 25°C,VCC =5V ~ 18V, VCC_MODE = 0)

M5 & BME | BRUE | BOKME | BAL
VDD5 HiHE VCC = 7V ~ 18V, VCC MODE = 0 4.7 5 5.3 v
VDD18 HifE 1. 65 1.85 2.0 v
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5.12 Flash &4
% 5-12 Flash 2%
S %M B/ME | BMEH | BAME BfL
R ARAT R - 10 - E
TG I AU - 100 - us
el DX 42 [k s (1] - 150 - ms
At B BRI - 150 - ms
A
1S H AR SE PRI AR LIS 22 57
5.13 H%EiRE
% 5-13 QFN32 &2 HfH
¥ ¥ 1& BfL
JEDEC #5ifE, 2S2P PCB 47 °C/W
Oun U8 7 T IR AR X R B R 1] -
JEDEC #n#, 1SOP PCB 74 °C/W
O c U F T T A X 2 3 i i g L) JEDEC #5#E, 2S2P PCB 20 °C/W
VE:

[SEBRR A A, 2 5IREE RA P A
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6 Sfi=Hl
6.1 EfIiF(RST_SR)

SHA T AEAE:
HE AL (RSTPOW)
HMEREIIE AL (RSTEXT)
L& (RSTLVD) E A7
A1 AL (RSTWDT)
Flash JFVE#E R AL (RSTFED)
Debug & Az (RSTDBG)
AL (SOFTR)
EAFRE A, IR, RST_SR 1. i — IR B AL SACHK bR E AL E 1, 12
HAh S AbrERE 0. WfiskbrEA, ¥ RST_SR[RSTCLRIE 1, L%k RST_SR[7:3]&RST_SR[0]
ME N bR EN . ZALE MCU ML O FFEEHATFET -

6.2 Sfufkge
I S PRI RS
6.3 SPERSIMIS L. LS

2 RSTN IR, Hiid 50 us i, &=L,
YR B, B R A SRR, S A,

6.4 SR EMRIPER

OO P L % 2256 VDDS BEAT MR, sk VDD5 HLUE BRI S 7 AL R BRIE, R e
BRI R B AL G S, A KRR A
e B AH O A A7 25 P A R HL T 0T FL B, R e8I P T B

6.5 Bl JiEHLE M

ERER T IEM 255, BAFAERE S R ASWTIRIOS & [ TR E R 445 0. HREF i &, B IER
a5 R0 P R A

6.6 RSTFED £{i

Flash ARt 7 MOVX #54, BAFRTEET 'S BRI Flash [ZhaE. %)
Ja />3 X (0x3F80 ~ Ox3FFF)#EAT B #ER 8irt fieJa — 4> 11 (Ox3FFF)REAT A Sy, K4
Flash 724 E 507 . RSTFED S ALJR M & iR, Arr4kik.
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6.7 RSTDBG £ it
WS H R FERIRAS, i IDE M H4H, IDE &% Debug E ALK KA.
6.8 B L

IR E RST_SR[SOFTR] = 1, & Zlsal B AL, BALE RST_SR[SOFTR]tREAL
WE 1.

6.9 Efr & Fa%

6.9.1 RST_SR (0xC9)

YA 7 6 5 4 3 2 1 0
RSTPOW /
2 FR RSTEXT RSTLVD RSV RSTWDT | RSTFED | RSTDBG SOFTR
RSTCLR
ey R/W1 R R - R R R R/W1
R DA[E - - - - - - - -
[0A 2R i
LB hREN
TE:
0: FXBMAREKET LEEA
RSTPOW / \ \
[7] 1: EENKRATF BB
RSTCLR |
5:
0: TEX

1: 3% RST SR[7:3]&RST_SR[O] K& Arkn AL
SR 5 IS ALbR AL

(6] RSTEXT | 0: bXRERARKE TS E AL
1. BRE AR ESMEE S AL
{SEENE S =X iR Ao 1A

[5] RSTLVD | 0: ERERARKE TR EE L
1. BREACRE TARHE S AL

[4] RSV TR

&V S AbR S AL

[3] RSTWDT | 0: bBXRERARKETHITHELN
1. BREAKE THEIEA
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[2]

RSTFED

FLASH JEVE44E & A br &AL
0: FIREFIAENE FLASH Eit4F 5 A1
1: EFWEASRE FLASH AE1E#REE 1

[1]

RSTDBG

Debug ZAbrENL
0: FXELIAIERE Debug AL
1: EXEAKE Debug B

[0]

SOFTR

B NbREAL

1

0: BREMARKEKEN
1. bR ALRE AL
=¥

0: Jom X

1. fil R BRE AL
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7 FRiE]
7.1 R

SR WHHE 16 MHBE. ARG N ed, @it IPO ~ IP3 FF 74t T it E . Hhilbibs
BN AGTE SFR 5 XSFR o 22 P8 BB 8 SRS 5T A2 o T A AR T, R L P o T 5 o s 44
B 1. M IE[EA] =1 AW REA AbREM N 11, M CPU & HHIWER, WS mitk
(¥ 7 R P IELE AT, U N A TR s AT P T AR T

B T 2SN, RSP IWREER AT DL B A Se 4. IR SE R AT LA e e g P T . 2
AW TR PATER, AR bW AR m T Wi AR BT, ik e 75
1728 T LB B A — AR A e . BOEME 0 ~ 3 MR E S IREZ MRS, BRIMEN 0.
FEIF R AE AN IS SR, AR Se NS R i b . A SRS T R R SR AR ), SR
I8 52 (A0 e AT e v IR A PR 4 471 3 DL S AP BRI k. 7-1 RSB R . b, AR5l
PN PRSI I e 7 o

7.2 FRIR{ERE

IE[EA]Z 4= )R h i il Bz, IE[EA] = O A i AT AR o i K

¥ E SFR 8 XSFR HAH K Wi fe s, wT LB e sl AV REZSE A rh ki, fliRe 42 )R
rh kTS A B IR P TR . 4R A R B A A A Hh et S ) R T RE RIS O JS . BE 1
TR G A AR R A — EL IR AR REALAR B 1, SEZREAAREALN 1 MRl TR, 7B
ERERLE 1 20, ZERE R A L R A5 5005 0.

7.3 SMERARR

SRR I 2 AN s INTO AT INT 1.

i1 P0.0 ~ P0.6 %4 N5 51 CMP4 [ (55, ATLME AN I INTO (¥ Wi 2
P PR JFIE T LVSRIEXTOCFGREHRE . ix L rp il FILH— A h W N1, —ASrhlibr 67
TCON[IFO], —/NrRWififefr IE[EX0]. A ifik Hi~Fth TCON[ITOLESR: . fLsgidE IPO[PXO] i%
5E o

Ui 1 P1.0 ~ 1.7 F1 P2.0 ~ 2.7 FIEF 5 A\ 15 5 7T UE RSB T INTA 1) b Wil R 8. 4 ks
EAN PAF A1 P2IF, thifliaefr )y PAIE A1 P2IE, 45— hbrfih 2 V5T 0 8 — 4> th Wik 6 A5 Al
Wil RENz . AR INTA AT LLIEEE 2 AN sp il R JR, 76 7R i@ id P1IF il P2IF SR
Wil 16 A rhirfl 3L — i D, —ASrpibrfaefs IE[EX1]. BCEASMBHPET INT1 5
Fo & IE[EX1] = 1, 0 E N O ds e 0. b W7 fil &% 8P B TCON[ITAiE #% . S A
IPO[PXA1F ¥ 5E . AMEBHTIT INTA ol 25 25 A7 28 R ep W i i 27 77 8%, L 7.5.7 P1_IE (0xD1) ~ 7.5.10
P2_IF (OxD4)% 17 8s 4.
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7.4 FhlfisREE
& 7-1 TRl
=
7'§
s . = Rk
b=
B
=L 4] 0x0000 ¥ 4| —HfERE 4]
LVW 7 LVSR[0] o | CCFG1[6] .
1SD th i 0 0x0003 TCON[5] R R IPO[1:0]
A i INTO 1 0x000B TCON[2] 5= | IE[0] 1PO[3:2]
N P1IF[7:0] . _
AR KT INT1 2 0x0013 PIFL7:0] & | IE[2] 1P0[5:4]
FG H
DRV LLH UL AL H 3 0x001B DRV _SR[5:4] 5 DRV_SR[3] 1PO[7:6]
e DRV SR[2:0]
: " _ o | TIM2 CR1[4:3] _
Timer2 K7 4 0x0023 TIM2 CR1[7:5] 2 | 112 cro[3] IP1[1:0]
Timerl H7 5 0x002B TIML SR[4:0] & | TIM1 TER[4:0] 1P1[3:2]
ADC HIH 6 0x0033 ADC_CR[0] & | ADC CR[1] IP1[5:4]
CMPO/1/2 HhI¥ 7 0x003B CMP_SR[6:4] &£ | CMP_CRO[5:0] IP1[7:6]
RTC I8 8 0x0043 RTC STA[6] 2 | 1E[6] 1P2[1:0]
. " _ o | TIM3_CR1[4:3] _
Timer3 iy 9 0x004B TIM3 CR1[7:5] L p— 1P2[3:2]
Systick H 10 0x0053 DRV SR[7] & | DRV _SR[6] 1P2[5:4]
. " _ o | TIM4 CR1[4:3] _
Timerd HK 11 0x005B TIM4 CR1[7:5] £ | 11w cro[3] 1P2[7:6]
CMP3 12 0x0063 CMP_SR[7] & | CMP_CRO[7:6] 1P3[1:0]
12C ik 12C_SR[0] o | 12C_CR[0] _
UART1 7 13 0x0068 1 r cRp[1:0] 7= | IE[4] IP3(3:2]
SPI CRO[7:4]
SPT Al - IE[3]
" 14 0x0073 SPI CR1[7] = 1P3[5:4]
UART2 Ik UT2 CRI1:0] UT2 BAUDH[5]
. DMAO_CRO[0] o _
DMA H bt 15 0x007B DVAL CROLO] & | DMAO CRO[2] 1P3[7:6]
i

®  XfF UT_CR[RI]. UT_CR[TI]. DMAO_CRO[DMAIF]Jf1 DMAO_CR1[DMAIF], "J#/F% 0 B 1,
BAEE WP ERBNER . B IR PR EAL, AR Wb B A AR O, BIRE 1
B TEH NP SO A AR, B IR E A AR R R R W AR B AL 0, WA
fER R Wi bR £ A5 1. L DRV_SR M, %tF DRV_SR[SYSTIFIH # #4FiE 0, A4
DRV_SR[FGIF]#1 DRV_SRIDCIF]i%i# 0, {3 i&%) DRV_SR = (DRV_SR&0x7F) | 0x30.
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7.5 TS TF=R
7.5.1IE (0xA8)

(DA 7 6 5 4 3 2 1 0
E i EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
eyt R/W R/W - R/W R/W R/W R/W R/W
SAE 0 0 - 0 0 0 0 0

fir SRR ik

4 J o T At
[7] EA 0: AMifige
1:ffiRE
RTC Hhrfii g
(6] RTCIE | 0: AMflifg
1:fiHE
(5] RSV ()
UARTL H s g
[4] ESO 0: AMVilige
1:ffiRE
SPI Hhibrfii g
[3] SPIIE | 0: AR
1:ffiRE
A1 ES I INT1 A g
[2] EX1 0: AMffiRe
1:fdRE
TSD Hhlrfi g
[1] TSDIE | 0: AffigE
1:fdRE
AME T INTO {5 /8
[0] EX0 0: Affife
1:fdRE
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7.5.21P0 (0xB8)
AL 7 6 5 4 3 2 1 0
2 FR PDRV PX1 PX0 PLVW TSD
Byl R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
AL R Eip
[7:6] PDRV FG/DRV Lb 5% VT HE A Wi It 2 2 13 5
[5:4] PX1 S INT1 056 2014
[3:2] PX0 ANERHIET INTO A5 2 15 8
[1:0] PLVW TSD | LVW/TSD = Wil o 2% 15
E: PR EEEM 0 ~ 3IRIRFBRIE A BN FBAR T B, 3L 4 2
7.5.31P1 (0xCO0)
£z 7 6 5 4 3 2 1 0
L HR PCMP PADC PTIM1 PTIM2
KA R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
[0A B i
[7:6] PCMP CMPO/1/2 Wil S 2 vt e
[5:4] PADC ADC A Wit S 2 % s
[3:2] PTIML | Timerl Wi cR X E
[1:0] PTIM2 | Timer2 H L se 2% &
E: RWTIEZE E M 0 ~ 3 IRIRK RIS BN EBALE B, 364 2
7.5.41P2 (0xC8)
AL 7 6 5 4 3 2 1 0
2 PTIM4 PSYSTICK PTIM3 PRTC
A R/W R/W R/W R/W R/W R/W R/W R/W
RA N 0 0 0 0 0 0 0 0
0o B iR
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[7:6] PTIM4 Timerd F WL LE % E
[5:4] PSYSTICK | Systick HWil2e2k e
[3:2] PTIM3 Timer3 L Se % &
[1:0] PRTC RTC = Wit 2 2 1 5
v PR EEEMN 0 ~ 3IRIREBRIE A BN BAR T B, 3t 4 2.
7.5.51P3 (0xD8)
YA 7 6 5 4 3 2 1 0
L FR PDMA PSPT UT2 P12C UT1 PCMP3
2 R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
YA 2R iR
[7:6] PDMA DMA AT S 0% 52
[5:4] PSPI UT2 | SPI1/UART2 v Wifl 5 2% 13 2
[3:2] PT2C UT1 | T2C/UART1 FRWiHR 2 2% ik e
[1:0] PCMP3 CMP3 H W It 2 2 15t e
s P IERE EEM 0 ~ 3IRIRK RIS BN EBACE B, 34 2
7.5.6 TCON (0x88)
VA 7 6 5 4 3 2 1 0
L HR RSV TSDIF IT1 IFO 170
ey - - R/W R/W R/W R/W R/W R/W
ROA N - - 0 0 0 0 0 0
AL ZFR Eip)
[7:6] RSV FRE
TSD H W b AL
ORI R S A S W R, ZA R 1
5
[5] TSDIF 0: KAKRAFWBFEHF
1 KA W4
5.
0: {50
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1 TR
A bR AL SRR A A LVSRITSDF] AC & 13 H
AR INT1 i A P 36 4%

. o] 00: _FFHffi A rv i
01: FREI A 7
IX: BSFEE CEFRElR R fidk b
AR T INTO Ao 2 Ao
2
0: RAEA

[2] IF0 L RA AT )
5:
0: 750
IR -8
AR FFIBT INTO firh %% RT3 3%

o 10101 00: b T fih A rri
01: "R BEIF ful A v e
Ix: HPPSCE CEFFEURRED filk i

7.5.7 P1_IE (0xD1)

(A 7 6 5 4 3 2 1 0
4 FR P17 IE | P16_IE | PI5.IE | P14 IE | PI3_IE | P12 IE | PI11_IE | P10 IE
e RAW RAW RAW RAW RAW RAW RAW RAW
EAME 0 0 0 0 0 0 0 0

{0A ZFR R

P1. 7 3y 4 iy INT1 i g

[7] PI7_TE | 0: AVfiigg

1: ffigE

P1. 6 i LI ER A T INT1 {E7E
(6] P16_TE | 0: AVfiigg

1: ffigE
- bl 10 P1. 5 % [ M &S T INT1 f R

0: AMViige

V1.3

51

www.fortiortech.com



UUBTE 3%

Fortior Tech

FU6832N1

1: fiige

P1. 4 ¥ FVAMEE A W INTL f5E
[4] P14 TE | 0: AVfiigg

1: fifige

P1. 3 ¥ VAN I INTL f5E
[3] PI3_TE | 0: AVfiigg

1: fifige

P1. 2 3 AN S T INT1 fffE
[2] P12_IE | 0: AMfEfE

1. fifige

P1. 1 % HAMEE T INT1 ffifE
[1] PI1_IE | 0: AMfERE

1. fifige

P1. 0 it VAR &R T INTL g
[0] PIO_TE | 0: AR

1. fifige

7.5.8 P1_IF (0xD2)

(A 7 6 5 4 3 2 1 0
ZFR P17 IF | P16_IF | PI5.IF | P14 IF | PI3_IF | P12 IF | PIL1_IF | P10_IF
KR R/W RIW RIW RIW RIW RIW RIW RIW
EAME 0 0 0 0 0 0 0 0

A R iR

P1. 7 %ty 1 A0 W bs & A7

[7] P17 IF | 0: RKEHWFHF

1o RA AT

P1. 6 %ify [ &85 Wi hs & A7
(6] P16_IF | 0: ARAKEHWrF:

1o RA AT

P1. 5 3ify [ 43 o i & A7
(5] PI5_IF | 0: RAKEHWIFHF

Lo R
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P1. 4 Sty S H Wby Az
[4] P14 IF | 0: REAFWrEf:
Lo KAl S AF
P1. 3 3ify 14 o i & A
[3] PI3 IF | 0: REAHWrEf:
Lo KAl S AF
P1. 2 3ify 14 o i & L
[2] P12 IF | 0: REAHWrEf:
Lo KAl S AF
P1. 1 3ify 1413 o Wi 2 A
[1] PI1_IF | 0: RKEHWF
Lo KA S AF
P1. 0 3ify 1 413 o i 7
[0] PI0_IF | 0: RAKAEHWIFF
Lo RA W FAF
e AEFHEE N O AT RATE 200 B bR A7
7.5.9 P2_IE (0xD3)
(A 7 6 5 4 3 2 1 0
ZFR P27 IE | P26 _IE | P25 IE | P24 TE | P23 IE | P22 IE | P21 IE | P20 IE
KA R/W RIW RIW RIW RIW RIW RIW RIW
EAME 0 0 0 0 0 0 0 0
A R iR
P2. 6 i 1AM Wy INT1 i RE
(6] P26 _TE | 0: AMfiifg
1: ffige
P2. 5 I 1AM Wy INT1 {6
(5] P25 TE | 0: AVfiifg
1: ffigE
P2. 4 ¥ AR Wy INT1 R
[4] P24 TE | 0: AVfiifg
1: fifige
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P2. 3 ¥ FIAMEE T INTL i 5E
[3] P23 TE | 0: AMf#ERE
1: fiige
P2. 2 ¥ [ A T INT1 i RE
[2] P22 _TE | 0: AMf#ERE
1: fiige
P421 ¥ VAN W INTL A5
[1] P21_TE | 0: AMf#ERE
1: ffige
P2. 0 AMEE T INTL i fE
[0] P20 TIE | 0: Aflif
1: ffige
7.5.10 P2_IF (0xD4)
Bz 7 6 5 4 3 2 1 0
P i P27 IF | P26 IF | P25 IF | P24 IF | P23 IF | P22 IF | P21 IF | P20 IF
it RIW RIW RIW RIW RIW RIW RIW RIW
2 AE 0 0 0 0 0 0 0 0
fir ZFR iR
P2. 7 3ty 1AM o Wb 2 AL
[7] P27 IF | 02 RKEHWIFF
Lo RA il FAF
P2. 6 ity [ M H Wby Az
(6] P26 _IF | 0: REA Ml
1o RA P
P2. 5 Bt F A1 o Wb 6457
[5] P25 _TF | 00 REA Ml
1o RA P
P2. 4 Bt FV A1 o Wb 5467
[4] P24 IF | 00 RERA Pl
1o RA P
- b2 1 P2. 3 %ify AN A W bs & Ar
0: AR ik Fif
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Lo RA P

P2. 2 ity 1 A5 R b &AL
[2] P22 1F 0: KAKAHWBrFE
1 KRAEFRMFELE

P2. 1 3ty 143 o i & A7
[1] P21 IF | 0: RAAFWHf:

1o R W FE

P2. 0 %ty AN H Wby Az
[0] P20 IF | 0: RKAEHWIFF

1o R W FE

e AR N 0 I AT RATE Z250 B ) P b A6
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812C

8.1 @

12C FEEAR M 777 & TAARAER P2 eh 3 1, 2 — ] S0 ) B9 [F) 20 A3 47 i 2k, W T T~ MCU
AR 12C Ve (IE R, Wik 8-1 . Bk IR BR AT 2k 4H: SDA 1 SCL. P0.0 7y SDA ¥ [,
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SCL
SPA T\ | (s asY e [ as] Az arf Aok w\ A f[or] oo} os ¥ oe} oaf 2] oif oo\ A | /[
Start Slave Address & Write Aok Trom Master send data A oM
K 8-2 AL ML A IE o
scL
SDA f s s aef a3 ) ma) atf mof R\ A [lo7) o) ps X 4 D3} D2) D1f DO/ Nec
paw! Slave Address & Read Ack from Slave send data e Stop
[ 8-3 F ML AMLIK e
8.2 E{FisEE
8.2.1 EHE
1. HBCE 12C_CR[I2CMS] =1, W& ATHER,;
2. W& 12C_CR[I2CSPD], # &M 4h SCL %,
3. M 12C_ID[I2CADD], & ML
4, Tit# 12C_SR[DMOD], # &5 [l
5. HiE I2C_CR[I2CEN] =1, f{iif 12C;
6. F.E 12C_SR[I2CSTA] = 1, k% START Auhhl, 7E4:05] ACK/INACK J&, 12C_SR[STR]
WAEIEE 1, SCL I MLkl
7. RIEHGE @ 12C_DR ECE RIEHHE, # 12C_SR[STR]E 0 Bt SCL J5, EHIFaH K%L
o MR RI% e A0 E) ACKINACK J5, 12C_SR[STRIEME 1, SCL # T HLasHI+
18
8. B /o 12C_SR[STRE 0 B SCL J&, EHUIFMmBCEE . ks tE,
12C_SR[STRIf# 4 HE 1, SCL # EALmH (k. it 12C_SR[NACK]%E ACK/NACK )5,
FIf 12C_SR[STRJi# 0 Bt SCL LK% ACKINACK 155 .t 7 #i%id, 12C_SR[STR]
WEfEE 1, SCL # FHLEHIFAK;
9. f¥ibi@if: 247E 12C_SR[STR] = 1 i &1 12C_SR[I2CSTP] = 1, 12C_SR[STRI&E {7 J5 Ki%{%
1Ef55.
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8.2.2 MHIRZR

7.

fii & 12C_CR[I2CMS] =0, #LE NMHLEE;

Bl # 12C_ID[I2CADD], &M AUHbE; & ACE 12C_ID[GC) =1, flife #F;

fit & 12C_CR[I2CEN] = 1, f#if 12C;

U3 START (5 S A ERAHAE S, 12C_SR[I2CSTAJMI 12C_SR[STRJ#: A1 & 1, SCL #
MHLIRAIFLAG. 3L 12C_SRINACK]% B ACK/NACK, JFfifiid 12C_SRIDMOD]#iih 4 /i
AR I A R 1% K

RAEHE: @it 12C_DR LB K& i%%dE, #4 12C_SR[STRYE 0 B¢l SCLJ&, %% ACK/NACK
Ja RIEHAR, 48R X SE s H IR EVLR KR ACKINACK J&, 12C_SR[STRIE{4E 1,
SCL # MALBRIHLA

PR 4 12C_SR[STRY]IE 0 B SCL Gt . U ek, 12C_SR[STR]fif
f£E 1, SCL #MMLsmHIFK. it 12C_SRINACK]#% & ACK/INACK &, ¥ 12C_SR[STR]
15 0 BEJf SCL I Ais ACKINACK. tndZiie 2 Hr ki, 12C_SR[STR]AE{H & 1, SCL #M
HIEGHETA

RESTART hfig: M MHLEER AR h 03 START (55, M ik 457 T4E, ZefeRalicibtt.

8.2.3 12C HlFiR

12C HHHITEA -
B 12C SR[STR] = 1 W, ZAWriEEEIAMMHEER T HH K
B 12C SR[I2CSTP] = 1 W}, ZhWiE REMMIE R T AR
8.3 12C &H1=:=8
8.3.112C_CR (0x4028)
AL 7 6 5 4 3 2 1 0
2K 12CEN 12CMS RSV 12CSPD 12CIE
Byt R/W R/W - - R/W R/W R/W
RA N 0 0 - - 0 0 0
AL L HR #id
[7] I2CEN | 12C fdife
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FEREARR GPTO DIy T2C #sX, R AMIT IRt . T2C L2 4T IF Hidim 1

R BEE RE .
0: Afifige
1: ffigg

(6]

12CMS

E/ M AL
0: MWL
1: ZFE#HL

[5:3]

RSV

TR

[2:1]

12CSPD

12C e R ACE, AE ENEL T A2
00: 100kHz

01: 400kHz

10: 1MHz

11: fRE

(0]

12CIE

12C i fgifie
0: Afige
1: ffigg

8.3.2 12C_ID (0x4029)

L 7 6 5 4 3 1 0
L FR 12CADD GC
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R[N 1 0 1 0 1 1 0
L &R iR
[7:1] 12CADD | MHLHLHE
IR, AEMHUERCR A2K
[0] GC 0: ANERES HEREY
Lo fHEES #FMEn, Bihhlk 0x00 5415
8.3.3 12C_DR (0x402A)
fr 7 6 5 4 3 1 0
L FK 12C DR
B~y R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0
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fr SR iR
12C BE &7
[7:0] 12C DR | i3 v RO 1 A5 sl Bz Ui 3 1) i aie
5o kA ROE B
8.3.4 12C_SR (0x402B)

(A 7 6 5 4 3 2 1 0
EA i T12CBSY DMOD RSV 12CSTA | T2CSTP STR NACK T12CIF
KA R R/W - R/W R/W R/WO R/W R
SAME 0 0 - 0 0 0 0 0

A P Hiid

12C TR A bR AL
24 12C_CR[T2CEN] = 0 I}, 12C SR[T2CBSY]#ifFiE 0
FHUER:
(7] I2CBSY | ik START fMyje, BEFFE 1, K% STOP &5, HE{HE 0
MBI :
Y2 START HIshEDCAC R DS, fEAFE 1, Yg®) STOP J5, M 0
12C G hREAL
0: SR (F Mo LB, ML)
(6] DMOD | 1: B aQ(EALom S, ML R Bk
s AU H B
(5] RSV TR B
FHUER:
BAS 1, BEAFHRIA SCL. SDA 4 N Ja T 4f & ik START FIMihlF 1. 2KIR5E
B HEAT H Bl 0. 7R AR BB n i e, 251E T2C_SRIT2CSTAIH A,
[4] 12CSTA | fEHd R IE BRI 5E 6 f5 B 12C SR[I2CSTA] = 1, Ki% RESTART.,
0: 3E START il 75
1: % START B¢ RESTART Al 4%
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MU
A ®) START Hbh 55 ILAC/E & 1, BAHis 0

7 81 YW 12C_SR[I2CSTAF 12C_SR[I2CSTP]5 i 12C Hd AL &R

12CSTA T12CSTP 12C $rimKal
0 0 Bl 7
0 1 STOP
1 0 START + Huhl 75
Sl 3] STOP
1 1 PSR START + Hitdik
bl

vE: 24 12C CR[I2CEN] = 0K, 12C SR[T2CSTA] H3hiE 0

(3]

T12CSTP

FEHU:

24 12C_SR[T2CBSY] = 1 W}, BAFABARS 1, 12C_SRISTRIH 0 BJ& SCL JT
GRKE STOP. KIAR5E STOP JafE M4 H 3i 0. w1k 12C_SR[I2CSTA] A
12C_SR[I2CSTP] A5 1, H. 12C_SR[12CBSY] = 1, M 12C J&ki% STOP,
K START HIishik 575, START UMkl 515 A1k e fa 12C_SRISTRIMEMHE 1. 7E
JOR BRI R, 48R T2C SRIT2CSTPI 5.

0: ANKI% STOP

1: i% STOP

MBS :
@ EU R STOP J5 & 1, A4 0

W& ELL ST K 8-1

¥ 24 12C CRII2CEN] = O, I2C SR[I2CSTP]Zx#stiif E5hiE 0

[2]

STR

12C R H R EN

FEHBEA:

R A% 5E START JiHhit 7458 DATA #7455, 12C_SRISTRIGE(FE 1, [FH
SCL # 47 fi, 12C_SRISTRIZ i 0 JERE il SCL.

I 12C SR[T2CSTA] A T2C SRLT2CSTPI[AN 1, 24 {: & 3% 5 STOP Al
START JnHshk745 5, 12C_SR[STR] A% HE 1.
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MR :
MR 52 START HohEVURECES, DATA 245 5, 12C SRISTRIFEFEE 1, [HH
SCL ##7{%, 12C SRISTR]#A4i 0 J5BEM SCL.

VE: A HEEE 1, WS 0. 24 12C SRII2CEN] = 0 B, 12C SR[STR] H 3l

E0
12C fE#a5e — A7, WO M RE S A5. 12C_SRII2CEN] = 0 i, 1%
AL B 0

0: ACK, FR/R42WT5 vl Agk sl

1: NACK, FoR#Cs Ay 45 1 B8 A5 ik
BT, AEERCE R 5 8 A7 S ICE 12C_SRINACK] /3% ACK/NACK
L] NG00 g9 fikes ACK

1: 25 9 1 RI% NACK

MR EAT R, 7 RIETEEHE S 8 /5 1 12C_SR[NACK] #2215 ACK/NACK
0: 2 9 AUl B /2 ACK

Lo 559 A3 -2 NACK

12C i S E AL

0: REEHWF1F

(0] 12CTF Lo RA WAt

24 12C_SRISTR] = 1B}, 7EEHMMNUELE T 74 o
24 12C SR[I2CSTP] = 1 W, FEMMUASER R =2k Hr b
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9 SPI
9.1 SPI {&@7t

SPI & —MmndE e X LA H AT S 2k, HIRBHEE I 9-1 From. SPI SCRF BN URT ML,
SCRF 3 2kl 4 LB, ovF R B AL ANL.

E 8 bit 8 bit
i «——| Rx Data buffer 4||+ . _
i o Sbi | Shift Register
! Dl +i—>
L o= i
LB a2 2
i 8 bit ! @ F:c 0 o
i —~® Tx Data buffer | Ol Ol Qi o
P i ———— | Fyry & =
{RXBMT fTXB'V'T SCLK controller >D SCLK
SPI controller -
SPIIF¢ f o] nss

9-1 SPI JE F &5 HIME ]

9.2 SPI #&{Fi%EB
9.2.1 (55i5EE

SPI i il 4 4M5 4 MOSI. MISO. SCLK. NSS.
9.2.1.1 . MEBA(MOSI)

FHMA(MOSI)E T2 EHLA S ATABLI SN, T MNP & 47 Bl L . 2
it fe R AE S, R K48 25 77 23 10 MSB #: 4T ik 2] MOSI 54l L.

9.2.1.2 EiA. ME(MISO)

FEAME(MISO)E 2 WML AT ENLERIA - 29 SPIZAE LB T AR AE 4 28 WA R ik
thiry, MISO SIMIHCE TribHas. MM TARTE 3 eiiaak 4 L WBABEE iy, FT AL
B EHU R AT EAIR AL . BORAL N iR S LS, BRI 5 78 AL 25 A7 #5 1) MSB £ 4T #1353 MISO
S L.

9.2.1.3 BR{THI#H(SCLK)

H3 4T N1 (SCLK)ME 52 L A ML S, F [R5 LA AL Z 18] 4 e AT B A%
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SCLK i TARELHUEA SPI 7 E. 7 4 LM, MR POLEFIF(NSS = 1), SCLK &5

9.2.1.4 Ri#{SS(NSS)

Ji 155 (NSS)HITh At SPI_CRIINSSMODIACE , JHTik#% SPI A TR, SPI TfER
fHE 3 M. 4 RMN/Z FH K 4 e ER. 2 SPI TAEFE 4 LMW Z EHUERS, Fr
el 5 (NSS) L B N LUE R NN SPI, BifE % B2k kB HEA SPIL 1ML, WM
ANCL b B AR P R AT RO AR i R AR SPLS 2o . Y SPI TAEAE 4 LB s A, HLNSS
WL BN s . 2 SPI TAEME 3 £RiEa, NSS #iakib. BB, wr DU HAbE g o
/O 51 LR 2 AN AL

it ® SPI_CR1[NSSMOD] = 00 i, SPI TAETE 3 2. 1% TAERBET NSS i I 1, SPI i
2 E R —AEH DML, 7 N E 9-2 Fior.

K 9-2 3 £k SPI F i K

i & SPI_CR1[NSSMOD] =01 i}, SPI TAETE 4 ZE WA Rak 2 F 4. 7E1% TAERI, SPI &
28 b ARk NSS i R E NN, 45N S 4. BB SPI_CRO[SPIMS] = 0, SPI L{E7E 4 £
MHUER . 24 NSS JiZ4E O i, MAL SPIBEIE: 49 NSS B H 11, ML SPI A iikidE. fE
SPI_CRO[SPIMS] =1, SPI T{E7EEN, BRUNZ B, 52 ETERKT, NSSHAHT
2L SPI ENUE . 282k FEHLI NSS 55 MIKHE T, SPI_CRO[SPIMS]#I SPI_CR1[SPIEN]
BB 0, LIAMERE SPI, [ 77 s0AE kR & SPI_CR1[MODFIE 1. fEXFEMN T, FHEihE
WiidiaE SPI, A#edks: SPIiTl. % TR, SPI B arE MBS 5ileE, KX nK
9-3 i

K 9-3 4 £k LU A IEREK
Bt E SPI_CR1[NSSMOD] = 1X if, SPI TAETE 4 3. 1% TAEBT, &4 EENL
NSS Fc & A, MHLEI NSS AN . EHLEE SPI_CR1INSSMODO]/ e H v NSS 5 )
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R, AN AN MHLRIES S, e AHLASE s m A /0 SRik#. 4 Ll IR
FIERZANIE 9-4 FTr -

K] 9-4 4 25 L RN AGER

9.2.2 SPI E#Est

i SPI_CRO[SPIMS] =1, SPI LYEEENUER, Ty SPIELIRHAL SCLKIE S, JHshEdutL4.
TEIZAEIUT, SPI S ARAERE AL 25 A7 452 75 s 45l SPIE B, 2417 SPI_DR 5 NAREN, %%
B ENRILE RS, SPI_CRI[TXBMTIHGE 0. WA 4788 A%, WRIELEF 28 rh B 1
SARE BRI T 78%, AEMTITAG. ML SPI BT HUG R 1 25 1785 MSB %3] MOSI 511 1. f&4sh R
J& SPI_CR1[SPIIF]f1 SPI_CRA[TXBMTI &4 B 1. £ T#/EH, 24 SPI EHLEE MOSI £k H M
WURIEBARIT, B F-HER9 SPIMHLATELREI 7E MISO £ b i LA 1% A fr A as P A 2% . BRI,
SPI_CRA[SPIFbx & BEAE Jy & 1% 56 Subs & Ay He OEHE e 4% sl 26 bm &, B A 23 A7 48 1 25080
MISO #U BBl Rk B 3s b . 7 SPI_DR BEBUEHE N b as 8t . o)
7t SPI_CR1[TXBMT] = 0 i} [} SPI_DR B5A%#, St Rbr&EN: SPI_CR1WCOLIHEE 1, FHIRKFA
AL R A R A HE

9.2.2.1 FHENEH

1. ACHE SPT_CRI[NSSMOD], #:HE SPT T/EHEs;

2. H SPI_CRO[CPOL], & W4l ,

3. MCHE SPT_CRO[CPHA], &I EFHINL;

4. Fe#E SPI_CRO[SPIMS] = 1, BENFENEEN;

5. [H SPI_CLK, ¥ SCLK i,

6. HCHE SPI_CRI[SPIEN] = 1, {#ifig SPI;

7. I8 SPT_DR B NERIERIHHE, 5K, SPT Rtkh—ik;
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8. SPI_CRI[SPIIF]#: & 1 J5, i SPI_DR FREREZN B EdE
9.2.3 SPI MHIER

it & SPI_CRO[SPIMS] = 0 i}, SPI TAETMHUER. EiER, SPI 1) SCLK 15544 H FEHL
(¥ SPI#24t, M MOSI #A%d, M MISO 5l Hi#dE. 4 SCLK (55 AKMANR, MHBAL A
WAITAF DRSS . 2 SCLK G 54N, MHLIKRAL 2 /7 8T LG 30E, @ik MOSI Al MISO FF 42k
FRIEHAG . MRS S EdEfL% . S SPI_DR ks B K 1% 45 NI 2 & 3% b %
R A B A7 B8 NS, RGP P I B £ S0 R AR BB 0 BT AE AR . 4R e R
smpm&mmﬁsmpmnmmnﬁﬁ1,%Wﬁ%?%ﬁ%ﬁﬁ%%%ﬁ%,E%W%@%é
FrEAL SPI_CRO[RXBMT]#E 0, F/Uula ARds. Wk SPI_CRO[RXBMT] = 0 HULHA Hii
Bl AE s Nz gs, ) SPI_CR1[RXOVRNIE &4 B 1, HIZrhad b EmAZE . 2
SPI_DR 5 AN#dfi it SPI_CRA[TXBMTI#:% 0. Wi i F 5 NEHE, 5 I9bsE47 SPI_CR1[WCOL]
BB 1, FERFERIEGE MR IR .

9.2.3.1 MNIENEL &

1. FCE SPI_CRI[NSSMOD], % SPT T{EMist;

2. Tid# SPI_CRO[CPOL], B mHoikis;

3. TcHE SPI_CRO[CPHA], #tERhHIfL;

4. McHE SPI_CRO[SPIMS] = 0, & AMHUELN;

5. Jc# SPI_CRI[SPIEN] = 1, f#ifE SPI;

6. [a SPI_DR 5 ANEAEHIRE, 7 ENURIEN #1155

9.2.4 SPI FRlfil&

SPI iy rh ks -

W EURCET RS RIS, SPT HillrhRE SPT_CRI[SPITIF] 4 & 1

W QAR R IE G A B 1 R AR IR BIRE AL S AF AR S SPT DR, B RARE SPI_CR1[WCOL]
WE 1 H'S5 SPT DR 4R 1E Y 20K .

B Y SPT WECE N TAET 2 1 RGP LML NSS gdfny, #iasEiRF5 & SPT_CR1[MODF] % & 1.
MR AR RN, SPT_CRO[SPIMS]AN SPT_CR1[SPIEN]AZ4%i% 0, SPT #liZk ik e vk —A FHLEE
HE L

WY SPI WA E ML B—IRAER A A, BB mh a i (R b — ARSI B AR s, 4%
Wit bR & SPT_CRI[RXOVRNIHE 1o Bt B e A AL ik B3 gz i 2

9.2.5 ERITATFHATRER

BC & SPI_CRO AR LA 2 PR R Y-8 A T LA S A5 AT I oA A5 A1 25 PR FRLST 1 4 R &
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SPI_CRO[CPHAL FI £ AH A (B AL Z5 A7 2 B B i 1) SCLK A5 *51413#). SPI_CRO[CPOLJE 7
WL AU LD B A 20—, e B B ARALAN 25 P B TR Bi2% 1 SPI(SPI_CR1[SPIEN] = 0).
FEALANZS PR P 2H A I 2R RN 50 2R R 7 o0 R an ] 9-5 FTE 9-6.

SCLK
(CKPOL=0, CKPHA=0 X

|
|
| |
MOST XXXX MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB W
| |
MISO —(; MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB
| )
|
=
|

|
|
NSS (4275 0 \\
T
|

SCLK
(CKPOL=1, CKPHA=0)

9-5 H¥ /i &t 5 KI(SPIL_CRO[CPHA] = 0)

|

|

|

SCLK !

(CKPOL=0, CKPHA=1 j

(CKPOL=1, CKPHA=1) X i
MoST XXXX MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB XXXX

| |

MISO —(\ \SB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X Lsp Xl

| |

| I —
NSS (42577 30) _\ ! ‘

| |

[%] 9-6 icHfa /i i} 7 | (SPI_CRO[CPHA] = 1)

9.3 SPI 51728
9.3.1 SPI_CRO (0x4030)
Bt 7 6 5 4 3 2 1 0
E S SPIBSY | SPIMS CPHA CPOL SLVSEL | NSSIN SRMT RXBMT
Y R R/W R/W R/W R R R R
EAME 0 0 0 0 0 1 1 1
(DA B iR
feR B AL
[7] SPIBSY | 0: ¥4 SPI 4%
1: IEFEBEAT SPT f& 4
F/ MWL E
(6] SPIMS | 0: MHL
1: EHL
- — B A A3

0: f£ SCLK A R~ I iy E e, e i ka2 8l
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1: 7& SCLK A %~ FIRT i RIE 5, 5N HUcidE

(4]

CPOL

SEESENG
0: MRALTHZIR BT
L BT AR BT

[3]

SLVSEL

NSS ik b Az

4 NSS 5| BB S 5 5 N R B PR IZA B B 1, R ML UES
i HL P IS 0, RN A A ML

0: RPN

1: gk oy L

[2]

NSSIN

NSS SEI 55, %15 5 ARIER

[1]

SRMT

WL 2 A o 2 AR S AL (RAE MU I A 2%)
0: Hs NI Gt a5 14 BB AL 7 A7 42 81 SCLK A A48 4k
Lo AL AF A7 AR AT Bt FLUARCE AR W 2 i 2 0 AT Bt

vE: 7E BB SPT CRO[SRMT] = 1

(0]

RXBMT

Bl b A 2R S AL (R AE ML 4 2%)
0: FFAEH B R
1o Bl e e O HL B4 W e

vE: 7E BRI SPT CRO[RXBMT] = 1

Vi

i B AR 23 PR SRR 2 SPIL_CRO[CPHA: CPOL]:
R, FRRIERE, R ESE MR
IR RIE, TRERRYG R By
IR RIE, FRERR R HAE R
AR, RRRIERE, TR

00:
01:
10:
11:
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9.3.2 SPI_CR1 (0x4031)

AL 7 6 5 4 3 2

R SPIIF WCOL MODF RXOVRN NSSMOD

TXBMT SPIEN

/Yt R/WO R/WO R/WO R/WO R/W R/W

R R/W

HEAE 0 0 0 0 0 0

fi R iR

SPI Hhlr F A bR AL

R A — MR A2 )5, A R E 1
B

0: AR 1t

Lo A

—

5

[7] SPIIF

0: 0
1: BEX

N PN TR R A YA

WA DA 23T ER AR A7 O
B

(6] WCOL | 0: ARAEAF Wi
1o RAEH I FeF
5:

0: 750

1 BENX

24 SPI_CRI[TXBMT] & 0 B}, E AN SPI_DR, NptfrshiE 1

EHUBE AR T W SR S AL

SPI_CR1[SPIMS] = 1 H SPI_CRI[NSSMOD] = 01)
WA 0 251 1477 O

(5] MODF | ik:

0: RELETWFHE

Lo RAEH

RGN 2 AU 2 %, A7 B 1(SPT_CRO[NSSIN] = 0,
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1 TR

BT H P T R AR AL (R AE MBI R 2%)

UG — LD E N SPT BALA A8, MR m 8t I IRAE T —
YA A A S B B % A A B L OF A4 — A SPT Hlbn) . A A2
WELE 305 0, WA 0.

B

0: REETWFHE

Lo KA aF

5:

0: 750

1: BEX

SPT il &

00: 3 LM EL 3 LTI 0. NSS {5 5 AN 2 i 11 5] 14

01: 4 L AR B FAE A (BROIME) . NSS i U

1X: 4 25 A NSS s % RS IF 4t SPT_CR1 (2] f1E

I G A E hR AL

UHEIEE S NRIBZ AT, SALHE 00 RIR P h B Bl L 1% 3
[1] TXBMT | SPI BALZ5A7480F, ZALHE 1, Fomnl LUn RIRZE M35 550 .

0: FATEFEUR S NRE

1 RIAG M A O AL % SR 2 A7

SPI f¥ifie

(0] SPIEN | 0: AMfiifg

1: ffigE

[4] RXOVRN

[3:2] NSSMOD

9.3.3 SPI_CLK (0x4032)

fr 7 6 5 4 3 2 1 0
ZRR SPT CLK

Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr &R ik

[7:0] SPI _CLK | SPI J:isikE
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FHER AR, WA SPI_CRI[SPIEN] = 0 i r]’5
PeEE = SYSCLK/2/(SPT_CLK + 1)
] WeHE 2 2400kHz, W] SPT CLK = (24M/2/2400K) - 1 = 4, By 0x04

VE: MDU [ P1/PID 5 WAL SPT [JH 45 FH B (fF A DMA ££%) ,  FEHL SPT e
Jic & /N T 600kHz, 75 00 KL SPT A4y ) 568 ] g 48 s

9.3.4 SPI_DR (0x4033)

Bt 7 6 5 4 3 2 1 0
B SPT_DR
eyt R/W R/W R/W R/W R/W R/W R/W R/W
AE 0 0 0 0 0 0 0 0
A AR Hik
SPI %4l #7 A7 4%
_ - SPI_DR #F 17 #s H TR 1% AUk SPT Hd
B BRI T IR
5 5 NEWEIE B ROGR PRI E B K%
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10 UART

10.1 UART f&7t

UART &g Tal X TR AT 8RS iz 1, ik 10-1 fn. AL s R ar i & JF S0 FF
DMA IhRefE5EdE . UART @SR F R 10-2 Fiz.

SYSCLK BAUD_SEL MOD[0]

¢ ¢ imit Shi L TXD
| Transimit Shift 5 ]

Baud counter e Register
BAUD/BAUD?2 A
| Y | RXD
UT DR/UT?2 DR [ 8bit| Receive Shift
_ - Register

10-1 UART @/ L) AlE

oo [ LN NN
TXD/RXD—\ s (B0 | Bu | B | e | eue | e | ew | sw | o] sop

K] 10-2 UART i@ {51} 7 &

10.2 UART &{EisPH
10.2.1 UART1 $&{EisiER

10.2.1.1 UART1 &34, 0

B 0 TAET Lkl X T . RXD BEARIEEAR ML, OISR B2k, WWREdR N 10
fr(1 a3l 8 hididiE. 14001 1k), WRkRH UT_BAUD[BAUD]WE -

RIEBHE: BREMEIEE N UT_DR 34 UT_CR[TIE 0, RXD ¥t 10 frdids. Kiksem
J& UT_CR[TIE 1.

Bl . BoE UT_CRIREN] = 1 B30 # UT_CRIRINE 0, #dimid RXD £k, #alise
B, UT_CRIRITE 1, HL UT_DR &3 2|0 %dE .

10.2.1.2 UART1 {&={ 1

R TAET2LE TR TXD AKIEEIE AL, RXD AEIE AL, WokBdE N 10 fi(1
frEsh 8 it 1 frfFik), Rk UT_BAUD[BAUD]WE -
RIEHERE W REEEES A UT_DR 3% UT_CR[TI[E 0, TXD #ih 10 7 5de . KikwemaE
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UT CRITI# & 1.
Pl BcE UT_CR[REN] = 1 B3zl UT_CRIRIFE 0, #dkEiEid RXD k. #lse
M5, UT_CRIRIWEE 1, 2 UT DR 215 3 F:U5 3 B .

10.2.1.3 UART1 {83 2

B 2 TAE TR T 0. RXD BEARIEEHE B2k, SO a2k, BOREdE N 11
fi(1 A2, 9 frkdls. 14745 1k), JkERH UT_BAUD[BAUD]HRE .

KIEHHE: K RIEBWERT 8 f15 N UT_DR, #9475 A\ UT_CR[TB8]#¥% UT_CR[TI)i& 0, TXD
et 11 AR . KIESERUE UT_CRITI ] 1.

s BE UT_CRIREN] = 1 B 3h#E0RK UT_CRIRINE 0, #dflaidid RXD #:iit. #:iioe
BU5, UT_CRIRIFEE 1, UT_CRIRBSIEHS 9 i, UT_DR 78T 8 7 & -

10.2.1.4 UART1 &34, 3

P 3 TAE TR TR . TXD NAIEHIR S, RXD AR ML, BoRBdE N 11 611
SrJE30 9 i 1 A0 k), PREE i UT_BAUD[BAUD]HRE -

RIEBAR: G REEAERRT 8 25 UT_DR, #5 9 5 A\ UT_CR[TB8]H-4# UT_CR[TIJi% 0,
TXD ¥t 11 A8, RiX5eRE UT_CRITIHGE 1.

s B UT_CRIREN] = 1 B3R/ UT_CRIRINE 0, #dfidEid RXD k. #4558
AE, UT_CRIRIHEE 1, UT_CRIRBS|/ZHUE 9 fr4id, UT_DR A7HAT 8 A (% .

10.2.1.5 UART1 HIlRi[R

UART1 IR A
B UART1 RiE5E 1| @R A, RIESEWP W EAFsEA UT_CRITIIAEHE 1
B UARTL U5 1 HEFRAN STOP (1A G, Bl se i T 445 AL UT_CRIRIITEAEE 1

10.2.2 UART2 }2{Eii0E
10.2.2.1 UART2 &£ 0

B 0 TAEF kil U LR . RXD BENAREHE ML, SONBAEHE M2 . R B A 10
fr(1 BLEBl. 8 A, 1 AnfE L), WRFF B UT2_BAUD[BAUD2]HUE -

RIEHHE: K REEHES A UT2_DR 45 UT2_CR[UT2TI)iE 0, RXD Kt 10 fir¥idls. %
P5ERUE UT2_CRIUT2TIE 1.

Bl . BiCE UT2_CR[UT2REN] = 1 sh#20f# UT2_CRIUT2RI)E 0, % idid RXD #
. BEERSE, UT2_CRIUT2RINE 1, 28 UT2_DR 213 B B8k -
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10.2.2.2 UART2 {&={ 1

A TAEF2LEN TR, TXD NRIEHIE AL, RXD AR, ok EE N 10 A1
frja3h. 8 hiddE. 1 AifF k), PekEzH UT2_BAUDBAUDZJR E -

FRIEHAE B RIEMEIES N\ UT2_DR 0K UT2_CR[UT2TI)E 0, TXD ¥4 10 M. Ki%
SERJE UT2_CRIUT2TIHEE 1.

Pl IiCE UT2_CRIUT2REN] = 1 B3R UT2_CRIUT2RINE 0, #dfidid RXD #
o BElsERYE, UT2_CRIUT2RIWEE 1, 280 UT2_DR 23 208 (140 .

10.2.2.3 UART2 #&3{, 2

B 2 TAE TR TR . RXD BEARIEEER G2k, SO ERICEdR A2k, BOREdE N 1
fr(1 BEE Bl 9 hrEdE. 1 hifF k), R B UT2_BAUD[BAUD2JHLE .

ROFEHHE W REEHE T 8015 A UT2_DR, 559475 A\ UT2_CR[UT2TB8[HK UT2_CR[UT2TI]
10, TXD¥¥id 11 ¥, Riksem)E UT2_CRIUT2TIHEE 1.

Bl BB UT2_CR[UT2REN] = 1 J33h#0 4% UT2_CRIUT2RIE 0, st RXD $
W, e RUE, UT2_CRIUT2RIJHEE 1, UT2 _CRIUT2RBSI7EHES 9 fir¥idli, UT2_ DR T 8 fir
BRI

10.2.2.4 UART2 {53 3

B 3 TAEF AL T, TXD ARIES B2k, RXD MR a2k, RSN 11 471
fiJa3. 9 a1 AifF k), PeRERH UT2_BAUDBAUD2JRE -

KRB BEZERENR 8 25 N UT2.DR, % 9 5 N UT2_CRIUT2TB8]I ¥
UT2_CRIUT2TI}i# 0, TXD Rttt 11 A 8dh, Kik7eRs UT2_CRIUT2TI#HE 1.

el BB UT2_CR[UT2REN] = 1 335 UT2_CRIUT2RINE 0, #diidid RXD $z
Yo FEUZERSE, UT2_CRIUT2RINME 1, UT2_CRIUT2RBSJ/#i 4 9 ¥, UT2_ DR £ 8 fiz

10.2.2.5 UART2 HlifilE

UART2 il -

B UART2 Ki%58 | HEEG, K& 5esih Wi - br Az UT2_CRIUT2TT]f4 & 1

B UARTZ $£Wi5€ | HEHi AN STOP 1A m, Feiiesg b Wr i bn G Az UT2_CRIUT2RITAE 1 & 1
10.3 UART1 =28

10.3.1 UT_CR (0x98)

AL 7 6 5 4 3 2 1 0
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2R MOD SM2 REN TB8 RB8 TI RI
KA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
{0A AR iR

fE 2 AT
00: iz 0
[7:6] MOD 01: fl 1
10: #2302
11: #2303
FUHLIEE A 2 HLRE
(5] SM2 0: HHLESE
1: ZHLEE
H AT A A e
[4] REN 0: AMfiihe
1: ffigE
(3] TBS B 2 5 3 NI BRI 9 fr
[2] RB8 B 2 SR 3 R EICEEE A 9 f7
B Rk e b W A bR S A
B
0: AR F1t
[1] 1 1o RA WL
5.
0: 750
1o A AT
B S TE 1 T R b S AL
5%
0: AR I Fif
(0] RI Lo KA W
5.
0: 70
Lo A
V1.3 75 www.fortiortech.com




Fortior Tech

’-’ UUBTE FU6832N1

10.3.2 UT_DR (0x99)

A 7 6 5 4 3 2 1 0
P s UT_DR
R R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
fr SR iR
Ik / HECE A
B gl A
5 RIEEE
[7:0] UT_DR
TE: UARTI FOROHR SRR 88 h 2 AN EARBCL (4. RGP BRI, 7T AT B
FIE RS . ROE A RS NN RESE el vhas R g i A
REH N, M2 28 7] DL — Nk ag .

10.3.3 UT_BAUD (0x9A, 0x9B)

UT_BAUDH(0x9B)

fr 15 14 13 12 11 10 9 8
BAUD SE
B ) RSV BAUD[11:8]
KA R/W - - - R/W R/W R/W R/W
SAE 0 - - - 0 0 0 0
UT_BAUDL(0x9A)
(A 7 6 5 4 3 2 1 0
R BAUD[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 0 1 1 0 1 1
A &R iR
(EEILkdis
BAUD_SE
[15] 0: ARk
: 1: ffigE

[14:12] RSV R
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PR R W E
PHEZ = SYSCLK/(16/(1 + UT_BAUD[BAUD_SEL]))/( UT_BAUD[BAUD] + 1)
[11:0] BAUD
i : 42 9600, UT _BAUD[BAUD SEL] = 0; ] UT_BAUD[BAUD] =
(24M/16/9600/(1 + 0)) - 1 = 155, El -y 0x9B
10.4 UART2 FF=8

10.4.1 UT2_CR (0x8A)

(A 7 6 5 4 3 2 1 0
e UT2MOD UT2SM2 | UT2REN | UT2TBS | UT2RB8 | UT2TI UT2RT
eyt R/W R/W R/W R/W R/W R/W R/WO R/WO
SAME 0 0 0 0 0 0 0 0
fr e iR

SN

00: =0
[7:6] UT2MOD | 01: #xt 1

10: #i=X 2

11: #5503

FRBLEAE A 2 LB AS IR
(5] UT2SM2 | 0: FRALESS

1: ZHLEE

H AT\ e
(4] UT2REN | 0: AffifE

1: fiige
[3] UT2TB8 | 130 2 548K 3 N RIEH R 15 9 Ar
[2] UT2RB8 | A3 2 S 3 OB 55 9 £z

B Rk 5 b W A AR S A

5%

0: ARAKH: i Fif
[1] UT2TI | 1: RAEHBrE:

5.

0: 750

1: BEX
(0] UT2RT | Hl e ie o8 e b Sk A s Aoz
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BE:
0: AR AEH T [A]
Lo KA
5.
0: &G0
I V-9
10.4.2 UT2_DR (0x89)
fr 7 6 5 4 3 2 1 0
2 UT2_DR
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
A ZRR iR
R /N
B B B
5 RIK AR
[7:0] UT2_DR
T UART2 PRSP as B 2 AN BRI B, IR R ast i, o] LA TR
JOEFNRHE . kG ds R RS N AR, gz 38 AR H i A
BESN, DRI Gzl & v LASE ] — ANk

10.4.3 UT2_BAUD (0x4042, 0x4043)

UT2_BAUDH(0x4042)
(A 15 14 13 12 11 10 9 8
A% | BAUD2_SEL | UART2CH | UART2IEN RSV BAUD2[11:8]
KA R/W R/W R/W - R/W R/W R/W R/W
SAE 0 0 0 - 0 0 0 0
UT2_BAUDL(0x4043)
A 7 6 5 4 3 2 1 0
EAis BAUD2[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 0 0 1 1 0 1 1
{0A LR 3%
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fE A5 B
[15] BAUD2 SEL | 0: Af#ife
1: ffige

UART2 Lij e 18 e
[14] UART2CH | 0: UART2 i FIZhREAH,#%, P3.6 Jy RXD; P3.7 Jy TXD
1: UART2 3 I Bhfg%6H, PO. 14 RXD; PO.0 4y TXD

UART2 H trfi fig
[13] UART2IEN | 0: Af#EfE

1: flige

[12] RSV R

BrFR I E

o] BRFER = SYSCLK/(16/(1 + UT2_BAUD[BAUD2_SELJ))/(UT2_BAUD[BAUD2] + 1)
11:0 BAUD2
1 P42 9600, UT2 BAUD[BAUD SEL] = 0; I UT2 BAUD[BAUD2] =

(24M/16/9600/(1 + 0)) - 1 = 155, By 0x9B

V1.3 79 www.fortiortech.com



Fortior Tech

’-’ UUBTE FU6832N1

11 MDU

MDU & — M5t E s, WPl CPU tRESERE /IZH . MDU 1R4RI%. FRik. =fik
A, ARIEIEBCSHAN PID 125, MDU B n] DAAEAN [F] A Ry A AR e b 22 U A LTS A5 AR AN

T

11.1 MDU 451

MDU EA7 LAk :
B SRR TR
B AR, > CPU fHE
B ORI AR

> 16 fH 175 ARk

16 fif FF 5ok (8 R AR 14D
16 AL 1T 5 ik

32 K1/16 AL TGIF 5 R

I JE P A%

ASKREEHR (sin/cos L)

SIEVI R %

vV V V VY VYV V

11.2 MDU IjJg&i%EH
11.2.1 ##ERE

SEHE) MDU /iR :

1.
2.
3.
4.
5.
TE:

MDU_CR[MDURUN] & 1;

P& MUD_MD 27 f74%, %45 MDU fis S

H5NHHE S MDU_A. MDU_B. MDU_C 1 MDU_D, 4#JiF] MDU_C[7:0] 5 NEdam FFih 12 5 s
264% MDU_CR [MDUBUSY ] #4375 05

MDU_CR[MDUDONE] & 1.

W /R MDU §, 44Z00F MDU_CR[MDURUN] # 1, f#iF /54 MDU_CR[MDUDONE] & 1. X DH/ELRIE MDU
BEAS ] W DA K = eR R 1R R I B0 B AN 52

B 7E5 MDU_CL7:0] /1, MR PRIz A =R HAh B # © 5 N 5E 1k

11.2.2 IBHEERAERE 1 (ufh 16 MIBFSEE

2 MDU_MDJ2:0] = 000 i}, MDU Jyia 45 R % 1 A1) 16 iA fF 5 3feik. Wik 11-1 o,
5317 MDU_A F1 MDU_C 5 A 16 A 15 5 Xl F BB, S5 ROV 21K 31 AT 1
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SEAR RS 32 AT S B . R 16 A7iEE MDU_A BREL, A% 16 firidid

MDU_B 51,

T N1 BEERIER 1A 16 (A 775 Rl R G & L

R F A WMARNE HH N
MDU_A W & 16 fir
MDU_B - FAIAK 16 fir
MDU_C ey -
MDU_D - -

11.2.3 16 (BT SREE

*4 MDU_MD|2:0] = 001 K}, MDU & 16 fiF 5oL, Wk 11-2 Fix, 4rnlia MDU_A Al
MDU_C 5\ 16 1A 5 5 E R soR e s, 255 NARTRAS 2 31 A0A #5400 . 28R
16 firidid MDU_A B2, 1K 16 finidid MDU_B #5281

® M2 16 M A FF ST A AR I X

YoE o MAKAR WHRNE
MDU_A W U 16 fir
MDU_B - FARIE 16 47
MDU_C FeHy -
MDU_D - -

11.2.4 16 (LT SMREE

*4 MDU_MD[2:0] = 010 i}, MDU & 16 fiEffsdeit. Wk 11-3 Fin, 43l MDU_A Al
MDU_C 5\ 16 MRS i Ve A aRsoi s, 455 NS 21 32 M EAF 5 3E . Z3dkmmE
16 fizidid MDU_A B2HL, ik 16 f3@id MDU_B 281,

# 11-3 16 (L L S AqIERA T 231 X

B F s MARNE HH A
MDU_A W U 16 fir
MDU_B - R 16 7
MDU_C Fesy _
MDU_D - _

11.2.5 32 {si/16 (BT 28E

4 MDU_MDI[2:0] = 011 i, MDU gy 32 fi1/16 frrIERF Sk, ik 11-4 fir, wECh 32
MR ZEE, BRECh 16 MRS EdE. (FHN, MDU_A S A#ERENIS 16 2, MDU_B 5 A
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Wbk 16 6z, MDU_C 5 AEREL. 45 ROVHERTS 21 32 A7 EAT5 I A1 16 A7 78

5

Fej ) 16 fziEid MDU_A B28, ik 16 fzifid MDU_B B8, i@ MDU_C BE2HL.

R 1M-4 TS ERIAE N a1 E X

R F A WMARNE HH N
MDU_A WERELH) = 16 A7 P ) 16 Az
MDU_B WEERBHIAK 16 AL 7 FAEC 16 £ir
MDU_C 1 R
MDU_D - -
11.2.6 {RiEiEiR=S
24 MDU_MDJ[2:0] = 110 i, MDU 4 LPF.
LPF it AN
Y = Y1 + K X (X — Yie—1)
Horp,

i JEBJEKIEE
Yi-1: B IREIERE
K: JEE R

Xic: R

Vzaw =]

N 11-5 s, A tHE Yol E— XA Yeo1 8 32 AT 58, A E Xy 16 47
ARSHEE, IEK R KA 8 AL 54dE. MDU_B 5 Yi-1 115 16 fiz, MDU_C 5 Yk-1 K
16 {2, MDU_D A K, MDU_A 5 A Xko IBHERN Yie 5 16 firifid MDU_B 21, 11K 16 finEid

MDU_C i8¢

R 11-5 LPF B30 A7 as 135

B F A BAKAR BWHANE
MDU_A X -
MDU_B Vi1 [31:16] Vi[31:16]
MDU_C Yi-1[15:0] r[15:0]
MDU_D K -

11.2.7 4e455E&(sin/cos iTH)

24 MDU_MDJ[2:0] = 100 i, MDU AABFrE:He. & 11-1, AhbriEifs & A 78 x-y 3~ B2
& cosi SinFEHCNTE X-y' Tl R0 B coSo Sines X-y' Tl J5 x-y fill 6 f1 /% .

MBI TH A RN :
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cos, =cos; X cos 8 — sin; X sin 0
sin, =cos; X sin@ + sin; X cos 0
RER, 2 sini g O I, ARFREEHAZ R T A cos MIRAE I IER5LTHEE, it ARDy:
€0s, =cos; X cos 0

sin, =cos; X sin @

{1 P SO “

sin;

5
v

COS, X'

B 11-1 AR 4
W 11-6 s, ¥ cosi sini. 6 Fl%HHE cosow sino 5174 16 M E 5 %8dE. 1 MDU_A 'S
A cos, MDU_B 5 A 6, MDU_C 5 A sin;, 155432 coso Ml sino. cos, it MDU_A BEHL, sin il
i MDU_C 281,
R 16 AFRI B R A A7 S X

BE T WA NE WERAE
MDU A COS; COS,
MDU B 6 -
MDU_C sin; Sine
MDU_D - -
11.2.8 RRIEYIFEY
24 MDU_MD[2:0] = 101 i}, MDU Az IEV] &% .
S IE D pR Bia BRI N IE A 528 5 = IR E A A B . AN

ﬁ\EP,

U :\/ (Usin 0)? + (U cos 0)?

ran-1 Usino
Ucos @

g =
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Usin®: [m] &1 IE525) &

UcosO: [MIEHIRZ &

6: THE MM EAE

U: THE I R R iR

nE 11-7 fos, HNME Ucos6. Usind FifiihifE U. 6 3124 16 A A5 4dE. M MDU_A 5
Ucosd, MDU_C A Usin6, il5/85] U1 6. Uil MDU_A i, 6ifil MDU_ B iZi.

& 11-7 Atan BN A7 28102 X

BaE T e MARAAE WHRNE
MDU_A Ucos6 u
MDU_B - 6
MDU_C Usin6 -
MDU_D - -
11.3 MDU 178
11.3.1 MDU_CR (0xC1)
(A 7 6 5 4 3 2 1 0
4% | MDUBUSY | MDUDONE | MDURUN RSV
KA R W1 Wi - - - - -
=KX 0 0 0 - - - - -
A Z R iR
MDU 145 A7
- DUBLSY 2 MDU_C[7:0] 5 A\, MDU J&5 5l
0: MDU %5 R
1: MDU IEfEiZ &
MDU iz 5545 R A AL
(6] MDUDONE | 0: T X
1: MU SR G, WK E 1. 2 ER R E T IR MDU i 5 15
MDU iz SHIT gn A fr
(5] MDURUN | 0: &
1: MDUIBBIFUERT, HAERHZAIE 1. ZERVERA AR 572 R I MDU 55 15/
[4:0] RSV i
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11.3.2 MDU_MD (0xCA)
(DA 7 6 5 4 3 2 1 0
P s RSV MDUMOD
FH - - - - - R/W R/W R/W
SAME - - - - 0 0 0
(A 4 FR Hid
[7:3] RSV i
MDU #5205
000: BHAERAF 1 ALK 16 f0F 75 Rk
001: 16 frfyfF 5ok
010: 16 A fofF 5ok
[2:0] MDUMOD | 011: 32 £i7./16 £ [ JETF 5 bk
100: Asbr#E#(sin/cos TH5)
101: RIEVIEH%
110 fIRIENER: %
111: fR¥
11.3.3 MDU_A (0xC7, 0xC6)
MDU_AH(0xC7)
(A 15 14 13 12 11 10 9 8
A% MDU_A[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
MDU_AL(0xC6)
{UA 7 6 5 4 3 2 1 0
4 MDU_A[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A fE 0 0 0 0 0 0 0 0
[0A LK R
V1.3 85 www.fortiortech.com



Fortior Tech

UUBTE 3%

FU6832N1

MDU ) A $idls a5 77 85, AR T IZFARION AR 11-8 Jrn

£ 11-8 AT MDU_ A [R5 &

MDU_MD[2:0] 5 3
000 WA FRUI T 16 L
[15:0] MDU_A 001 e R = 16 fir
010 W FU 16 fir
011 Wb E) = 16 4L R I i 16 A7
100 CoS; C0So
101 Ucos6 U
110 Xk -
11.3.4 MDU_B (0xC5, 0xC4)
MDU_BH(0xC5)
(A 15 14 13 12 11 10 9 8
EA S MDU_B[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
MDU_BL(0xC4)
(A 7 6 5 4 3 2 1 0
2R MDU_B[7:0]
eS| R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
A ZFR ik
MDU 1) B #fls ap A7 4%, EA ARG T iZ a2 S N A A 3E 11-9 s
1179 AFEHCR MDU_B 3RS Py 2%
MDU_MD[2:0] 5 3
[15:0] MDU B 000 - FRIE 16 7
001 - TR 16 £ir
010 - TR 16 L
011 WBREUIIAK 16 7 P F1 16 A7
100 6 -
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101 - 2]
110 Vi-1[31:16] ¥.[31:16]
11.3.5 MDU_C (0xC3, 0xC2)
MDU_CH(0xC3)
AL 15 14 13 12 11 10 9 8
2R MDU C[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
MDU_CL(0xC2)
£z 7 6 5 4 3 2 1 0
K HR MDU_C[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
VA B iR

MDU (1 C #udla /745, EAFRTIZH AR IM N FELR 11-10 fior

£ 11-10 ANFEBEAT MDU_C (35 N A

MDU_MD[2: 0] 5 53
000 P -
[15:0] | MDU_C 001 A -
010 Fexy -
011 30 R
100 sin; Sin,
101 Usin6 -
110 Vi[15:0] V[15:0]
11.3.6 MDU_D (0xCB)
A 7 6 5 4 3 2 1 0
4 MDU_D
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
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AR

Eiipa

[7:0]

MDU_D

MDU A9 D 0¥ %7 47 2
MDU MD[2:0] = 110: LPF iz JEH 25K
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12 PI/PID

12.1 PI/PID &7t

PUPID 75 8% & — Rkt st a5 . AR ZZRIEEG] . AR Ao il e VE 2 & 28 B &,

AEPAT AR RAEATIR R A2 AR RS, T S AN B 2 o

Pl A
Up =Up_q + Kp X (Ex — Ex_1) + Ki X Ej,
PID ~=:
Up = Up_q + Kp X (Ex — Ex_1) + Ki X Ex + Kd X (E — 2 X Ex_q + Ej_3)
Hrp,

Uk: 55 K ORTH B4R A 42 1) B

Uka: 28 K- 1 IRTHE S H (R =

Ex: 35 K YN 22 5

Ei1r Ex2: 5 K-1. 58 k—2 WHIN 2 &

Kp. Ki. Kd: Vi#EhErtesl. o o 235

Uk 5 KAB N PIx_UKMAX(x 4 0 ~ 3), f/IME N PIx_UKMIN

12.2 PI/PID $51%

SR AT

XRZ AR, AFHRE
BHEHER PIx_UK A 32 7
R BN 0 5 BeHiE 545 3

12.3 PI/PID $&{EiiBB

1. PI/PID #AEZ Bl AWML, BLE Kpy Kiv Kd IO DA S Ul R8s K B /M s

2. JCE PI CR[PIXSTA] = 133 PI/PID T4, MEBMTAREAL PI CRIPIBSY] HEIHE 1;
3. FIBAFEEL P CRIPIBSYIAL, A0 BFR/RTHE SR, THELR PIx UK £ 5555
4. TEHUPIx UK RASAE sl & .

B WIS HPT KP BRSOy Q12, AR FAEIEER % Q15

W PIx UK Fl PTx_BK1 ERIA N E—WGHE M UMl Bee X PIx_BK1 Al PIx_UK #E47 5 #4E w] e 25 M 5%
HE

W ZKAEH PT 4RGSR, 1E PI B H %R IRESEOMIG FIEHSH . VIR ERMN R

PIx_KP =KP; IIFT454E Kp
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PIx_KlI =KI; 1191464k Ki
PIx_KD = KD; 1191864 Kd
PIx_UKMAX = UKMAX; IR S B KA
PIx_UKMIN = UKMIN; IR S H /M
PIx_EK1=X; W86 Excq
PIx_UKH = Y1; H1UEAE Ui 17 16 7
PIx_UKL =Y2; HIUEAE Ui IR 16 7
12.4 PI/PID 51528
12.4.1 PI_CR (0xF9)
fir 7 6 5 4 3 2 1 0
P S T2TSS RSV PIBSY | PI3STA | PI2STA | PIISTA | PIOSTA
K R/W - - R W W W W
SAME 0 - - 0 0 0 0 0
A =i Eipa
Timer2 A5 ik ATV (¥ A A 0k 5
(7] T2TSS | 0: PL. O AJ7IAIZR, PO. 7 kit 4zt
1: PL O ARIm k44, PO. 7 NIE kit 22k
[6:5] RSV | fR¥
PT AR EAL
[4] PIBSY | 0: PI %%
1: PI AT
PI3 fiifE
[3] PI3STA | 0: Affifk
1: fligE
PI2 ffifE
[2] PI2STA | 0: Affif
1: fligE
PI1 ffifE
[1] PI1STA | 0: Affifk
1: iR
[0] PIOSTA | PIO fiifig
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0: Affife
1: fifige
12.4.2 P10_KP (0x02E0, 0x02E1)
P10 _KPH(0x02E0)
AL 15 14 13 12 11 10 9 8
2K PT0 KP[15:8]
2R R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
P10 KPL(0x02E1)
fr 7 6 5 4 3 2 1 0
2R P10 KP[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir R £
[15:0] P10 KP | PIO B LLM %%
12.4.3 PI10_KI (0x02E2, 0x02E3)
P10 KIH(0x02E2)
fr 15 14 13 12 11 10 9 8
2 FR PIO KI[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI0 KIL(0x02E3)
fr 7 6 5 4 3 2 1 0
R PI0 KI[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL B ik
[15:0] PI0 KI | PIO 94> 2%k
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12.4.4 P10_UKMAX (0x02E4, 0x02E5)
P10_UKMAXH(0x02E4)
A 15 14 13 12 11 10 9 8
ER S PI0_UKMAX[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
PI0_UKMAXL(0x02E5)
(A 7 6 5 4 3 2 1 0
ey P10_UKMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P Hik
PTO_UKMA
[15:0] . PTO it ) 5 K AH
12.4.5 PI0_UKMIN (0x02E6, 0x02E7)
PI0_UKMINH(0x02ES6)
Bt 15 14 13 12 11 10 9 8
2 FR PI0 UKMIN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
P10_UKMINL(0x02E7)
Bt 7 6 5 4 3 2 1 0
EX S PTO_UKMIN[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA B iR
P10_UKM
[15:0] " PO %t R/ ME
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12.4.6 PI0_EK1 (0x02E8, 0x02E9)
PT0 EK1H(0x02ES)
Hr 15 14 13 12 11 10 9 8
ZFR P10 EK1[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
P10 EK1L(0x02E9)
fr 7 6 5 4 3 2 1 0
LA P10 EK1[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] | PIO EK1 | P10 E—WkiifmzEE
12.4.7 PI0_EK (0x02EA, 0x02EB)
P10 _EKH(0x02EA)
L 15 14 13 12 11 10 9 8
LA PI0 EK[15:8]
Eyill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P10 EKL(0x02EB)
fr 7 6 5 4 3 2 1 0
LA PI0 EK[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr R iR
[15:0] PI0 EK | P10 A K2 &
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12.4.8 PI0_UKH (0x02EC, 0x02ED)
PT0 UKHH(0x02EC)
Hr 15 14 13 12 11 10 9 8
ZFR P10 UKH[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PTI0 UKHL(0x02ED)
fr 7 6 5 4 3 2 1 0
LA PTO UKH[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] | PIO UKH | P10 By &5 16 fir
12.4.9 P10_UKL (0x02EE, 0x02EF)
P10 UKLH(0x02EE)
L 15 14 13 12 11 10 9 8
LA PI0 UKL[15:8]
Eyill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P10 UKLL(0x02EF)
fr 7 6 5 4 3 2 1 0
LA PTO UKL[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr R iR
[15:0] | PIO UKL | PTO [ri%iH 45 51K 16 fr
12.4.10 PI1_KP (0x02D0, 0x02D1)
PI1_KPH(0x02D0)
AL 15 14 13 12 11 10 9 8
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ZFR PT1 KP[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI1_KPL(0x02D1)
AL 7 6 5 4 3 2 1 0
2K PI1 KP[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] PI1 KP | PI1 WL &%
12.4.11 PI1_KI (0x02D2, 0x02D3)
P11 _KIH(0x02D2)
fr 15 14 13 12 11 10 9 8
LA PI1 KI[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R DA (=N 0 0 0 0 0 0 0 0
P11 _KIL(0x02D3)
fr 7 6 5 4 3 2 1 0
R PI1 KI[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr R iR
[15:0] PT1 KI | PI1 (R4 2%k
12.4.12 PI1_UKMAX (0x02D4, 0x02D5)
PI1 UKMAXH(0x02D4)
fr 15 14 13 12 11 10 9 8
LR PI1 UKMAX[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
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PT1_UKMAXL(0x02D5)
fr 7 6 5 4 3 2 1 0
ZFR PT1 UKMAX[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0
fr 2R ik
PT1 UKMA
[15:0] . PT1 % 1 i KA
12.4.13 PI1_UKMIN (0x02D6, 0x02D7)
PTI1 UKMINH(0x02D6)
fr 15 14 13 12 11 10 9 8
2K PI1 UKMIN[15:8]
2 R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI1 UKMINL(0x02D7)
fr 7 6 5 4 3 2 1 0
ZRR PI1 UKMIN[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B i
PT1 UKMI
[15:0] . PT1 % 4 1M i /IME.
12.4.14 PM1_EK1 (0x02D8, 0x02D9)
PI1 EK1H(0x02DS8)
AL 15 14 13 12 11 10 9 8
LR PI1 FK1[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0

PI1 EK1L(0x02D9)
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P EBEE FU6832N1
AL 7 6 5 4 3 2 1 0
2R PI1 EK1[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
L 2R ik
[15:0] | PI1 EK1 | P11 F—kHimEE
12.4.15 P11_EK (0x02DA, 0x02DB)
PI1 EKH(0x02DA)
fr 15 14 13 12 11 10 9 8
2R PI1 EK[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PT1_EKL(0x02DB)
fr 7 6 5 4 3 2 1 0
2R PI1 EK[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
A B iR
[15:0] PI1 EK | P11 AWK K&
12.4.16 P11_UKH (0x02DC, 0x02DD)
PT1 UKHH(0x02DC)
fr 15 14 13 12 11 10 9 8
R PI1 UKH[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
PT1 UKHL(0x02DD)
AL 7 6 5 4 3 2 1 0
LR PT1 UKH[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
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EAiE 0 0 0 0 0 0 0 0
AL B ik
[15:0] | PI1 UKH | PT1 Myt 455w 16 4
12.4.17 PM_UKL (0x02DE, 0x02DF)
PI1 UKLH(0x02DE)
AL 15 14 13 12 11 10 9 8
LR PI1 UKL[15:8]
E gt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI1 UKLL(0x02DF)
fr 7 6 5 4 3 2 1 0
2R PI1 UKL[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B £
[15:0] | PI1 UKL | PT1 [ry%H 45 31K 16 fr
12.4.18 PI2_KP (0x02BC, 0x02BD)
PI2 KPH(0x02BC)
fr 15 14 13 12 11 10 9 8
2 FR PI2 KP[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
P12 KPL(0x02BD)
fr 7 6 5 4 3 2 1 0
A PI2 KP[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fr 2R ik
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[15:0] PI2 KP | PI2 HyLLf &%k
12.4.19 PI2_KI (0x02BE, 0x02BF)
P12 KIH(0x02BE)
/DA 15 14 13 12 11 10 9 8
ZFR P12 KI[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0
P12 KIL(0x02BF)
fr 7 6 5 4 3 2 1 0
LA PI2 KI[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] PI2 KI | PI2 IR 2%k
12.4.20 PI2_UKMAX (0x02C0, 0x02C1)
P12 UKMAXH(0x02C0)
L 15 14 13 12 11 10 9 8
LA PT2 UKMAX[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P12 UKMAXL(0x02C1)
fr 7 6 5 4 3 2 1 0
R PT2 UKMAX[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr 2R iR
P12 UKMA
[15:0] \ PT2 %t 1 KA
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12.4.21 PI12_UKMIN (0x02C2, 0x02C3)
P12 _UKMINH(0x02C2)
A 15 14 13 12 11 10 9 8
AR PI2 UKMIN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
PI2_UKMINL(0x02C3)
(A 7 6 5 4 3 2 1 0
R P12 UKMIN[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A e Hik
PT2_UKM
[15:0] . P2 %t i) e /ME
12.4.22 P12_EK1 (0x02C4, 0x02C5)
P12 _EK1H(0x02C4)
Bt 15 14 13 12 11 10 9 8
2 FR PI2 EK1[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
P12 EK1L(0x02C5)
Bt 7 6 5 4 3 2 1 0
EX S PI2_FK1[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA B iR
[15:0] | PI2 EK1 | PI2 b—KIffhz &
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12.4.23 PI2_EK (0x02C6, 0x02C7)
P12 EKH(0x02C6)
fr 15 14 13 12 11 10 9 8
ZFR PI2 EK[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI2 EKL(0x02C7)
fr 7 6 5 4 3 2 1 0
LA PI2 EK[7:0]
Epill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] PI2 FK | PI2 KR ZEE
12.4.24 PI12_UKH (0x02C8, 0x02C9)
PI2 UKHH(0x02C8)
L 15 14 13 12 11 10 9 8
LA PI2 UKH[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI2 UKHL(0x02C9)
fr 7 6 5 4 3 2 1 0
LA PT2 UKH[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr R iR
[15:0] | PI2 UKH | P12 [rfH 45 % 16 fr
12.4.25 PI2_UKL (0x02CA, 0x02CB)
PI2 UKLH(0x02CA)
AL 15 14 13 12 11 10 9 8
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ZFR P12 UKL[15:8]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
PI2 UKLL(0x02CB)
AL 7 6 5 4 3 2 1 0
2R PI2 UKL[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
[15:0] | PI2 UKL | P12 Hyfh 45 A% 16 ff
12.4.26 PI12_KD (0x02CC, 0x02CD)
P12 KDH(0x02CC)
fr 7 6 5 4 3 2 1 0
LA PI2 KD[15:8]
Eyill R/W R/W R/W R/W R/W R/W R/W R/W
R DA (=N 0 0 0 0 0 0 0 0
P12 KDL(0x02CD)
fr 7 6 5 4 3 2 1 0
R PI2 KD[7:0]
Eyill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr R iR
[15:0] PI2 KD | PI2 ft4y Z%k
12.4.27 P12_EK2 (0x02CE, 0x02CF)
P12 EK2H(0x02CE)
fr 15 14 13 12 11 10 9 8
R PI2 EK2[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
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P12 EK2L(0x02CF)
fr 7 6 5 4 3 2 1 0
ZFR P12 EK2[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0
fr 2R ik
[15:0] | PI2 EK2 | P12 b Fikiiimzt
12.4.28 PI3_KP (0x02A8, 0x02A9)
PI3_KPH(0x02A8)
fr 15 14 13 12 11 10 9 8
LA PI3 KP[15:8]
Epill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
PI3_KPL(0x02A9)
L 7 6 5 4 3 2 1 0
LA PI3 KP[7:0]
KT R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
L B iR
[15:0] PI3 KP | PI3 [FILLf %k
12.4.29 PI3_KI (0x02AA, 0x02AB)
PI3 KIH(0x02AA)
AL 15 14 13 12 11 10 9 8
R PI3 KI[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
P13 KIL(0x02AB)
AL 7 6 5 4 3 2 1 0
2R PI3 KI[7:0]
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2 R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
fr 2R ik
[15:0] P13 KI | PI3 M4 2%k
12.4.30 PI3_UKMAX (0x02AC, 0x02AD)
PT3_UKMAXH(0x02AC)
fr 15 14 13 12 11 10 9 8
2R PI3 UKMAX[15:8]
Bt} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
P13 UKMAXL(0x02AD)
fr 7 6 5 4 3 2 1 0
LA P13 UKMAX[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
L B iR
PT3 UKM
[15:0] P13 i i i KB
AX
12.4.31 PI3_UKMIN (0x02AE, 0x02AF)
P13 UKMINH(0x02AE)
AL 15 14 13 12 11 10 9 8
R PI3 UKMIN[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
P13 UKMINL(0x02AF)
fr 7 6 5 4 3 2 1 0
LR PT3 UKMIN[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
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fr 2R ik
P13 UKM
[15:0] P13 % H 1 B /IME.
N
12.4.32 PI3_EK1 (0x02B0, 0x02B1)
P13 EK1H(0x02B0)
AL 15 14 13 12 11 10 9 8
LA PI3 EK1[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
P13 EK1L(0x02B1)
fr 7 6 5 4 3 2 1 0
2R P13 EK1[7:0]
Epill R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B £
[15:0] | PI3 EKl | PI3 bF—WRfffmzEa
12.4.33 PI3_EK (0x02B2, 0x02B3)
PI3 EKH(0x02B2)
fr 15 14 13 12 11 10 9 8
R PI3 EK[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
P13 EKL(0x02B3)
fr 7 6 5 4 3 2 1 0
LR P13 FK[7:0]
et} R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
fr 2R ik
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[15:0] PI3 EK | PI3 A K2 &

12.4.34 PI3_UKH (0x02B4, 0x02B5)

P13_UKHH(0x02B4)

Hr 15 14 13 12 11 10 9 8
ES PI3 UKH[15:8]

H R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0

PT3_UKHL(0x02B5)

fr 7 6 5 4 3 2 1 0
LA PT3 UKH[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £

[15:0] | PI3 UKH | PI3 By &5 16 fir

12.4.35 PI3_UKL (0x02B6, 0x02B7)

PI3_UKLH(0x02B6)
(A 15 14 13 12 11 10 9 8
R PT3 UKL[15:8]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
PI3_UKLL(0x02B7)
(A 7 6 5 4 3 2 1 0
e PI3_UKL[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
(A B jiipa
[15:0] | PI3 UKL | PI3 {4 i4h AL 16 £

12.4.36 PI3_KD (0x02B8, 0x02B9)

PI3 KDH(0x02B8)
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A 15 14 13 12 11 10 9 8
2 FR 15
A R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
P13_KDL(0x02B9)
(A 7 6 5 4 3 2 1 0
E) PI13_KD[7:0]
HH R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
fr e iR
[15:0] | PI3 KD | PI3 s &%k
12.4.37 PI3_EK2 (0x02BA, 0x02BB)
P13_EK2H(0x02BA)
fir 15 14 13 12 11 10 9 8
E) PI3_FK2[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
P13_EK2L(0x02BB)
(A 7 6 5 4 3 2 1 0
E) PI3_FK2[7:0]
KAl R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
A e R
[15:0] | PI3_EK2 | P13 L BikiI(mE=
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13 FOC
13.1 FOC {88
13.1.1 FOC f&if

FOC B T34 T FOC, A& FOC WaHIN A&, JErTHTHT SVPWM [IHHL
fifil. *3 DRV_CR[FOC_EN] = 0 I, FOC #A LA, FOC fpffFik, MXFARETREINRE
HIEEN.

FOC BB & ML SAS, Pl FEhilds, APREEHUBILR, FEFURIEBITOR PWM Bt ik,
FIRECESEBL R RS . SR A S A T AL RS S S A, ST TR FOC (L] .
AIE MCU Kb Hfr BAL AR5 5 PRI 0 B, SEHE T & FOC MBIz
W o FOC il R A BN SRt S A P S AR bR AR i, () IRl B AL B2 3k MCU (0 2 ]

il
B & FOC #£#i]: FOC MHURMMEEHIAIE L, MCU REM BG5S IFHTAIE, 535

FE 4 1 BEAEIE N FOC AEHLS B AR bR A 4t

IDREF

FOC_CMP)
FOC_CMP
FOC_CMP,
< ubd

-«

PMSM

YvYy

| ——

TQREF

EOME

13-1 FOC J5 3 HE &

13.1.2 BEMH\A

FOC FfiiH] d #isiiitZ %16 FOC_IDREF 1 q fli iz %1l FOC_IQREF 1E N R ZH1H,
i d il FCRAEE FOC__ID A1 q Rl LR AR FOC_IQ IR A, SEIL IR P o
FOC R LSRG FL A ML 3 FOC__EOME, MCU KIS S1E R il A 548 PI AR
I IR {E 4 FOC_IQREF,  SIH3 FE - Iy A R 2 ]

13.1.3 Pl {=HlE8
FOC it 2 4> PIEE#IES, 70l T
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1. rRGEES] d R PT I EE. LA d Bl 4E A4 FOC_IDREF 5 45t H it FOC 1D (¥
TWZEAE N, Ll 5480 FOC_DQKP ARy 2 %4 FOC_DQKT 77 PT #bil &g, d it B oK
{E FOC_DMAX AT d %lifiy tH /M FOC_DMIN i i dEAT BRI, e/t d il o 48 4> FOC_ UD;
2. WLrRETEE] o BHROHVE PT RIS . DL o BhEIRAE 418 FOC_TQREF 5 K45t FOC_1Q Y
i ZEAE N, Hefil 5% FOC_DQKP RIF 4> 4L FOC_DQKI 8747 PT 4=l #PERe, o Fhidrih ok
{E FOC_QUAX A1 q %l ) 52 /)ME FOC_QMIN it b AT BRI, Be/mfai o Bl He48 4 FOC__UQ.

13.1.4 4RGSR

13.1.4.1 Park %35z

ay PA

VBET (V)

VB _____ Vs

L=
v \V ed Vo =VgecosO-V,esinb
| 'd - Vg = Vgesin®+V e cos®

Va a
13-2 Park i 45 #i

d-q HiiHIAL Pl iEHl ez 5153 d-g B TP HEE FOC__UD 1 FOC__UQ. i Park i
ARy LU R B AT e RS d-q Akbn RAZH B PIARER UL o-B A8FR R

13.1.4.2 Clarke ¥i35i

§]
. A
VALP (V)

VBA_ ______ IVs
|
|
| Va= Vg
> Vg = (—VB+~/__3'Va)/2
Va a,A Ve= (Vg V3 +Va)/2

K| 13-3 Clarke i¥fi 54
iEIT Clarke 128 ks F 15 < B WP AHES 1 o-B ALK R A He 3 = A %8 1E A-B-C ALFR &
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13.1.4.3 Clarke i

B
B A TALP (T4)
IBET (1)
IBA_ ______ IIS
|
| IA+ IB+ IC: 0
, L= I -
SReW) Ip= (In+2+1p) /73

| 13-4 Clarke 754

Clarke AZHLRRAERK) A AHFLTURT B AHFRIRM —AHEF L A-B-C Abhr AL HL B AHEF L o AL hR
o
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13.1.4.4 Park ZEia

ay PA TALP (1)
e ID(Iq)
4>
IBET(Ig) PARK
I 1Q(T
; Is THETA( 0 ) M
_____ —_—P
L - I
I \I d Ig= T4 *cosO+lg *sinb
I de» Iq= -Ia *sin®+Ig *cosH
Ia a
K| 13-5 Park A5 #

Park ZEHes KAt B im MIAHER 1L a-B AWPs RABHRBIPIAHIER: d-q ALFRFR, RIS d-q Bl
FOC__ID #1FOC__IQ.

13.1.5 SVPWM

SVPWM 5idt FOC 4%l 1 HZA e /), b B RE R SR A A48 22 ) HL IS R B D) LAER
HEBIE IR IZBORRED] R/ AR a8 b R IR . A LIRS AR e A ks, HL
HL A 2R

SVPWM 74 = AL IR SE RS 5 G b, AR G 2 b A R AR T it o J LA — Ik
Jifge. TR BB EE, IR EAT 2 MREs, R EMHTIRIN iU Z R 2 R
LR (1 20R) 5 TR TR HUA 20 B 2k (1 0 7). R, i s h R AT 23 =8 il
W AFRE—FRE T H XcXeXa Fom, XofR3E CARE, Xp UK B HPIRZS, Xa 0K A HPIRZS, o
100 AU C MR B R, Ay B IAIATHUER 2. =M%y 1 8ia08 0 I AP
PPN TRORAS, IR PR IRIAAT LR F, MO R R E . HAR SRS AE A s, 9
KRS ek 181k 0y 60 FERIA Rk .
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U120(010) U60(011)

UID\/ U (000
U180 (110) - (DA U(000) » 10(001)

U240 (100) U300 (101)

K 13-6 SVPWM Hi [T K&

SVPWM [ 3 g3 i PSR R B (A, AT R AR R R B AN e e e R . ] 13-7
i, Uour A MR A i) 2 () o 2R, 5T U60 AT U0 2 Ja] . AR EAHZE RN, fEAR G
PWM J& H Ts Hila], UO fA4H s IE] 2°T1 A1 U60 o4 H I ) 2*T2 SE [F 7R F (¥ H R % 2 RO e AT 1
KM Uoure TR A HEREHR, K T0.

13-7 SVPWM HiJE & B

U60(011)

TO = Invalid vector

T = 4*%T0 + 2%T1 + 2%T2 = PWM Period
Ugur = 2%T1/T*U0 + 2%T2/T*U60

—— — —2 Ugur

2+ T2/T = UBO,

U0(001)

2+T1/T « U0

31 FH KR IE RS

CH B #H A Une User RE
0 0 0 0 0 000
0 0 1 2/3*Use 0 001
0 1 1 1/3*Une 1/3*Usc 011
0 1 0 ~1/3*Usc 1/3*Usc 010
1 1 0 ~2/3*Uc 0 110
1 0 0 ~1/3*Usc ~1/3*Use 100
1 0 1 1/3*Une ~1/3*Unc 101
1 1 1 0 0 111
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13.1.5.1 GEzy SVPWM

76 A BH AR AR 0, FOC AEBfE w2 i LBt SVPWM. XU/ = FH - RFEAR R, A
H FOC_CR2[F5SEG] = 0 4% LB\ SVPWM.
5] 13-8 LB SVPWM #rt H P

[ [
P | | |
T T
| |
| |

PWM2

PWM3

TO T1 T2 TO TO T2 T1 TO

13.1.5.2 HEET, SVPWM

T B SVPWM H BEAEX/ = HLFH LI RAER A N . L& FOC_CR2[F5SEG] = 1 i g 1B
SVPWM,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

Kl 13-9 1Btz SVPWM #i i e

13.1.6 iifEH

BAU = L B R 2y AT g F L # ThAg, Bl E FOC_CR1[OVMDL] = 1 f#geid s thaE. 1A
Hlffifef5, FOC__UD. FOC__UQ FIFHCIRIG(ELION 1.15 £5, HEHH BN 1.15 £5.

13.1.7 FEX#ME

FEX M AT T XU = B B AR AR, OB FOC_TSMIN ZA7ds i BALIXAMEE, X DIRE
A A S AR I 1) R T IE SR

13.1.8 B FAERE

FOC i i B 2K 5 AL BEE B A = AH IR . 24 FOC B LAE Y, fiife ADC Al
BT, R E AR T /748, ADC IBIEAEH 7 A TR E . R4 FOC_CR1[CSM]iL#H.
DA = R P FR AR AR 2. 76 50 F B AR AR T BRI ADC 3IE 4y BFEZ LI itrip BSRFEEIE . 72
XL BE HLIAE R AR T BRIAEEIE O O ia (RSRFFIRGE, @18 124 ib (FRFEEE . 76 = BH IR
X FERAIEIE 0 ia WRAEEIE, 18IE 14 ib MERAGEE, 1818 4 04 ic BRFERE. 7 n] LAk
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ST 2 SIS 14CRIFI B R, ELBELE PR VCC)Jy BELL HL I (O SRAE I
13.1.8.1 ERFHRARIFRI

fi & FOC_CR1[CSM] =00, i+ 5 il AU RAFARA . 7 B AR U R, FOC BRERE
Driver 148 m) b5 X 0 RESE I itrip(ETE 4)iE47 P UCRAE,  7E Driver THEES ) R TR X TA]
. FOC HEHLIE 5 56 5 X RELE HUE AT R o

FEBE X IR 1] P SRR 2 R PR SRR I HERATE, FOC MR 75 76 23 BR A X I 18] (45 255 % Bt i)
T T2 R, @idACE FOC_TRGDLY XRAFERTEEATHRATECE LR, RIEE T1. T2 58 ek
#£. 1: FOC_TRGDLY =5, NJ#EiR 5*T = 208ns; FOC_TRGDLY = 0xFB(-5), NI#Z#f 208ns.

start start

calculation calculation
ude ude
A itrip v trig itrip ] trig
trig2 \' trig2 \'
a2 w LT
) 2 \J
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
t T0 T1 ‘ T2 ‘ T0 ‘ TO ‘ T2 ‘ T1 ‘ TO ‘ TO ‘ M1 ‘ T2 ‘ TO ‘ T0O ‘ T2 | T1 ‘ T0 ‘
tdtr T0 T ‘ g ‘ ‘ T0 ‘ TO ‘ ‘ T2 ‘ ‘ T ‘ ‘ TO ‘ TO ‘ inl 2 ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ I8s ‘ ’T—(Y‘
>l || > > e
dtr ﬁgjﬂydw ﬁgﬁx dtr:gjﬂy tr:;jly
(>0) (0) (<0) (<0)

] 13-10 5 H BERAE I Fr
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A
pwm_al ‘
Decrease Increase
pm v
pwm_cl |
T2=0 T2=0
t TO ‘ T1 ! TO ‘ TO ‘ T1 ‘ TO ‘
t’ TO ‘ Tl-ts ts| TO ‘TO”‘ ts‘ Tl ‘ TO ‘
» < ts=dtrtAt

o o ][ \R[wwlp [ v [w]
T T TO”=T0-ts

itrip itrip ,
trigl trig2 T2" =T2-dtr
A T2"=T2" -ts
Decrease Increase
pwm_al E
pwm_ bl
pwm_cl | |
T1=0 T1=0
t TO T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
t’ TO”| ts T2 ‘ TO ‘ TO ‘ T2-ts ‘ ts‘ TO ‘
ts=dtr+ At

car ol [w]w ][ w b [w]

itrip itrip
trigl trig2

P 13-11 FA L BER BRI TR R

B R FE KA A ARG R 1) B DA A B X D4 AR KA B OIS B A 00, RS 75 1 8 i H 38 T2 DALARAIE
TR/ NSRRI, BT 4 E FOC_TSMIN (FOC_TSMIN = f5/INRRE S LI A] + BEIX i
[i]), FOC HiHe£xxt PWM I H S TR AH AL
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13.1.8.2 WW=FEFEREFER

start start
calculation calculation
ude

trig trig
Y

i 5. 6us |
ia/ib/ic ia/ib/ic
trig rig
ade rdy
4
Y
trgidly
pwm_al | |
pwm_bl | | (———___________
pwm_cl

B 13-12 X0 = L FH FRIU I RAF AR 5

fic & FOC_CR1[CSM] = 10/11 A1 FOC_CR2[DSS] = 0, &+ = HBH R R R . £=
L BE BRI RRE R R, it FOC_TRGDLY 23 /7% 1 B ot — M FE I i He b — A Eﬁiﬁi(iﬁ%}%ﬁ' X
PLTE ialibfic) 1y S AE B AL, SR 58 BE S RGHUN 5y Ab— AR AT R A . TEXCH BT,
FOC_TRGDLY 7 {7y W B % ia RAERIAL, 4Rt 58 B S i) ib AT KA. 7525 B 12 i
SRR AL ¥ BN %A = B R AL S5 4I7E 28 000 [X i), 4]: FOC_TRGDLY =0xB2, 4 FOC i}
Basia N8, E NREEART 50T = 2.08us X iafiblic FE, RFESEHE G X} 7 4h—4H iafiblic k.

start start

calculation calculation
udc udc

lia/ib/ic
trig
N’
trg dly tirg dly
pm.a! I [ ]

13-13 XU = A FH A A B RAF AR

it & FOC_CR1[CSM] = 10/11 fl FOC_CR2[DSS] = 1, BIiE#EXU — FiPH i 2 B KA. 7E
W= B S AT B R, — /N I FOC g 58—k, B 0 —AHAH F IR (AR Fel X e
& ialiblicy#AT KAE . AT — MR A IR iafiblic HHI—AH, 5N IR 53 A — A AH FA
A B 6 = AH R PR AR EAT FRCR AR . it FOC_TRGDLY 27728 W B X FLIfL ia(#iE 0), ib(EiE
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1), iC(EIE )M SRRERHL, 5By 7% 2 R TR LA 1B B RZ 8 iafiblic SRAE S I47E 2 E 000 [X
], ]: FOC_TRGDLY = 0xB2, W24 FOC i+i#% Fit#, 78 FiEFfFal 50*T = 2.08us X HIfR
FE.

XU/ = H B ERL 3 SRR R ZE Driver 02 1 T 1% FL FOC B BS54 58 Fi 5 - RELE i R SR
13.1.8.3 Bifi R RE

PR A F IR LE TE UL, DRI 35 I N Al B PR S R 4 v SR A BV BB . IR O
ADC FIRFHEN N R m E, TSR ADC SRAEAE IR 2 B 3R A3 FRUR AR E . FOC B HiR
KA B BRE Y 0x4000, 1T ADC J:i: f R FIBE (R4 1) i 22 2 S BB 5 SE PR B AR, IR
TN B E AT . RSHETNEWTR 78 =AH B AH FRIR I 0 AH R R TE 3T 2 JORFE, SRTPIRS
EHEE A7 /7 %% FOC_CSO. fii#% ADC [HLIEJEE 0V ~ 5V, fmE A 2.5V, Nl FOC_CSO =
2.5V/5V*32768 = 16384(0x4000).

B 4 FOC_CHC[CSOC] = 00/11 B, 5 FOC_CSO f2f&ek ITRIP 1 IC F)fhi &
B 4 FOC CHC[CSOC] = 01 B, 5 FOC_CSO /&f&ek IA ffmE

10 B, B FOC CSO 21&2k 1B KifmE

m 4 FOC_CHC[CSOC]

13.1.9 AEIRIY
PR L f A S, TR, (SR A BT DDA . BRI 23 DU R 0L
W R A
m RN
RS
W AR
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F 13-2 fERIE
FOC_CR1[RFAE] | FOC_CR1[ANGM] | FOC_CR1 [EFAE] £ ERIR
1 X X T3 5 1) £ E
0 0 X SRy A
0 1 0 Tl SR A
. 1 1 Wk IS {5 52 B > FOC_EFREQMIN: it 52 284k & 441 i
W IS) £ 2038 < FOC_EFREQMIN : % 520 3% 5 il £ 52
13.1.9.1 [EEEHAE

JC35 5k il 7 E FR A FE 7 A7 %% FOC__THETA, ¥ 27 {79% FOC__RTHESTEP, M 75 17 %
FOC_RTHEACC, UIKJEH k% R FOC_RTHECNT JLE ). e AR A:

FOC__RTHESTEP(32 fir) = FOC__RTHESTEP(32 fir) + FOC_RTHEACC({iX 16 i)

THETA_OL(16 fi7) = THETA_OL(16 fiz) + FOC__RTHESTEP( 16 {i7)

Hrr, THETA OL A&/ WEE S TCH b MR AR, HH MM THETA_OL S EHEZEA
FOC__ THETA EAmA 4 fMfE. 5 FOC__THETA 2 ¥H AN 5 N\ THETA_OL.

@I ) 7 P HOAR S e fot v, TR FOC_CRI1[RFAE] = 1, {HAEIEHTNRE. TEIRE et AN i
WIHAT — M IS 5, RIS Tes v s n 1, ST BUE L B ¥e i (d FOC_RTHECNT ACE))5,
FOC_CR1[RFAEJH# {7 0, NTEHSEH . TEHELEHE, 4% FOC_CR1[ANGM]HINE B b M Rt
FOC_CR1[ANGM] = 1 Itf, fIEREfli5i%%; FOC_CR1[ANGM] =0, ffifEK Hmbi M.

13.1.9.2 iZhifE

s&y A FE A FOC__THETA R FOC__ RTHESTEP Jtfaifsdil. A= N:
THETA_OL(16 fiz) = THETA_OL(16 fi7) + FOC__RTHESTEP(& 16 i7)

K, THETA OL N WilfE 5 . sy M BN, F5E K THETA OL & H#EEIAA

FOC_ THETA {E NI &M% . 5 FOC__THETA &K M5 N\ THETA_OL.

B FOC_CRI[RFAE] = 1, FOC_CRI[ANGM] = O I, J@&ui i AR 20 /e VI s M BERE S, o frssk o2
SRINE S 58 ST () B o A ST SEB R A0 OB

B FOC_CRI[RFAE] = 0, FOC_CRI[ANGM] = O R, £/ ERKHyRbL AR, M FOC_ RTHESTEP ¥ ft
BT NGRS I E . 5 N FOC__RTHESTEP = 0, FIScBIiE M ohfe. @it 5
FOC__RTHESTEP BE¥ridi B2, nJSE¥iA /& FOC Iz (47 /& FOC 42 58] ¥R 5 N\ FOC__THETA Al
FOC__RTHESTEP. FOC A5 HRAR 55 N (¥ 2 R0 A F55 70 B3 AN 0 I8 A 17 A A P Xl L) o
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13.1.93 {HH=REAE

TA
B
S — .
THEcoNp  HECOR o
tALP THETA OL THETA
_Er % HETA DLy,
K1 ETHETA . <>
EK2 _EOME
K3

EK4 )

KSLIDE
_EKLPFMIN | ESTIMATION EALP

EKP
CERP | EBET o

EKT EMF
A —— }

PTRAN

FBASE

OMEKLPF >

EBMFK >

EFREQACC
EFREQMIN
EFREQHOLD

13-14 i 5585 IR BEAE &

13.1.9.3.1 (FERLERHE

ity SR AR ARARE P N ) RS ORI 2 1) S b A LAY, AR SR 09 L P AR F R R AT A
S W S SEBRE GRS I AR . 5588 AT IR B PLL L0 SMO 5K, i FOC_CR2[ESEL]
BT

13.1.9.3.2 Rk E

EFREQMIN
— P omega <

omega EFREQMIN
0
OME ETHETA,
BFREQACC —
> 1
4 |
EFREQHOLD
Z*l

P 13-15 Al G285 i 11 52 AR
BEIhBE SICI T HESRAL. LA S LS s, SREERI RS, A SRS Rl 55 1) A AT
WS SEPMEAAAERCRIR 2, ATREL LR SR, EIXARIL T, Al SEasfa a5, T fRiIE
LI 5 21 o
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fid & FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] =1, FOC_CR1[EFAE] = 1, fiifit i 2ssm
FEDEE. U] 13-15 Frzmidiisd Ja it S50 88 e ks il S0 2 omega (85 v A '5') 5 FOC_EFREQMIN
RN, JEREAN DR FEAE N B 218 2 OME At Ay B2 v BEBLHL A i 28 /1 2 FOC__ETHETA. 4
omega <FOC_EFREQMIN B, i Al S8 b AE, Sibi 4 AN O FF4R, A ANk o 01 5 T e e o
FOC_EFREQACC #fj, scBUhnid&, [l FOC_EFREQHOLD FRi#fil# & 1 K. 24 omega =
FOC_EFREQMIN i, omega {f> OME.

ARG HEE FOC__EOME H OME £:id FOC_OMEKLPF fi B 3545 .

13.1.9.3.3 AEFEBNK

0 L estimation theta

actual theta

>
—— ——LSTIMATION theta————»  t
SMOOTH SWTICH

0 <——— RAWP theta

P 13-16 ffi LT Ul th 28

it & FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, {HEENCHThfE/E s L, TCH S5 5 Uk
NG QI R, AR I G SR RE, ARk 5 A BEE o 5 I e g BE AP TE I 22 . IE
WSS, fh G S FE B D) e U AR B, ol T RAR S S s B . T D)k
REH AT A v 13 i)

M@ 45 dmt, 455 M B FOC__ETHETA MIEHE 58414 THETA OL Hfk 2 /N T2 T
FOC_THECOR, HE#:V)#t FOC__ETHETA fENffifEfit . Mz KT FOC_THECOR, N4
W JEHILL FOC_THECOR fEAB#HE X THETA_OL #HT5IE, fiiiZ51n FOC__ETHETA MI{HE
. Mfmz/NT FOC_THECOR B, HE#:VI#: FOC__ETHETA {Eyffi ki .

13.1.9.3.4 M

M2 FOC_THECOMP i 4% FOC__ETHETA #474MI4it . FOC_THECOMP Jyfit
I, MRS ;. FOC_THECOMP JYIEMEINT, MK 28T A .

13.1.10 EBHISERSE

FOC IXANHANLIZATRS, F Al sEit &5 B SER S ECHIT EHLTIZ I TIRE . FOC REEER ML)
SERF SR
B %A E(E FOC_ THETA
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BB B FOC_ETHETA, {438 B FOC__EOME

d #liHLE FOC__UD, q filiHEJE FOC__UQ

d HFIR FOC_ 1D, q %HYE FOC 1Q

a fheE FOC__VALP, B & FOC_ VBET

REZL HL K FOC__UDCFLT

= HHER FOC__TA. FOC__IB. FOC__ IC A= AH i K{H FOC__TAMAX. FOC__IBMAX. FOC__ ICMAX
a FhEE (5T FOC__TA), B eI FOC__IBET

a iz BB FOC__EALP, B i iZh# FOC__EBET

S BB MR FOC_ EMF

HUPLTh % FOC__POW

13.1.10.1 iSRS

FOC #2 6t FH ¥ R 3 KRS I 2 € . id B FOC_CRO[ESCMS] = 1, [A] i i B H i 48 £
FOC_IDREF. FOC_IQREF ¥4 0, J/H%h FOC fitk, lidfiH M FOC_ETHETA Fft&uk T
FOC__EOME (s AT #kr B HLEIRZS . 24 FOC_ETHETA [ Fi#Jdak FOC__EOME SAfifl, Jyidii
FRRAS, TEME, LIRS MR Z BN, 2 FOC_ETHETA ) i#iEsk FOC__EOME
NIEME, RNMUAEEEIRAS, R BB Al S5 38 5 ) # BE J 2) Hp L

13.1.10.2 RREBEHEEIEM

SR BN LS BUE S ol B 3h#4 FOC_EALP il B #ili )2 Hi3h#% FOC__EBET, Jf
A ENEEK FOC__EMF. P4 FOC__EMF (MBI HEALIPIRES, SCEUEHGT . Bl
RS ThRE

13.1.10.3 EBHINER
FOC AR5 R BIRL . it EEL P R B DA S IS O B P, 3 B/ 3 LT
13.1.11 FG g =%

FG 155 H FOC #HAl Timerd SLEIVEF =42, FOC #EHAEAN B IR R K vt foase, 1%
IR S M FOC_EOMELPF il FG %% FOC_KFG 5 FG 45 84fH, [N HaHEH%E
TIM4__ARR, Jf¥ TIM4__ARR/2 H# % TIM4__DR. Timerd R E MR, FFHRYERHLET
B KB GE WOE A8 KR B B R #. FOCKFG 19 it % A i N : FOC_KFG =
SYSCLK/(2*TIM4_CRO[T4PSC]*base*x). H:H, x ~N—HFEHNIERG KN FG E5 %L W
Rt BT 65535, % Timerd (47345 % % TIM4_CRO[T4PSC].

FOC_KFG = 0 i A A i ELEThAE, TIMA__ARR 1 TIM4__DR A4 Zh 5 ¥
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13.2 FOC &7

13.2.1 FOC_CRO (0x409F)

7

6

OMIF

OMAF

MERRS

UCSEL

OMAS

ESCMS

EDIS

R/W

R/W

R/W

R/W

R/W

R/W

AR

ik

[7]

OMIF

omega < FOC _EFREQMIN #xzEfiz, BI{# FOC CRI[EFAEIAN 1, Z%bx
EALIRIRAE XL
0: omega = FOC EFREQMIN

1: omega < FOC_EFREQMIN

(6]

OMAF

omega > FOC_ EFREQMAX b5 A7
0: omega < FOC EFREQMAX

1: omega > FOC_ EFREQMAX

[5:4]

MERRS

T BRI [ dpe K PR 22 e %
00: 0.5

01: 0.25

10: 0.125

11: 1.0

[3]

UCSEL

BELE L UDC SR8 18 %

fili e FOC A AIFAERE Driver BEUTH A, 4 H B RAERFE HUE,
FOC_CRO[UCSEL ] #R A B} 2k it & ) i .

0: ADC @i 2

1: ADC J@Ii& 14

4 AERFABEHAMBLRFE®EE, KE
ADC_CR[ADCRATIO] i 4% 73 JE bt o 4 KSR FH A0 43 He FELBHL, 0k 4%
ADC JHIH 2.

ADC B &

vE: ADC_MASK A B RENL TCREICE N 1

[2]

OMAS

e e SU Y SV NG E e abr ke 4
omega[15:8] KT FOC EFREQMAX K, fZe4iH OME A:

0: FOC EFREQMAX*256
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1: FOC_EFREQHOLD
S B R A e %

[1] ESCMS 0: PRI

1o HEFR

#%1E FOC__FALP/FOC_EBET H#hit5
[0] EDIS 0: AZEIE

1: 2Rk

13.2.2 FOC_CR1 (0x40A0)

fr 7 6 5 4 3 | 2 1 0
EA i OVMDL EFAE RFAE ANGM CSM RSV SVPWMEN
eyt R/W R/W R/W R/W R/W R/W - R/W
AE 0 0 0 0 0 0 - 0
(A EyiS Eii )
AL A 4 e
[7] OVMDL 0: AMlRE
1. fiige
il B8 SR A A PR A
- - fiRE)E, MR RGS H, IF BB 5B, AN 5 A
0: Afiige
1: ffigE
SHE I TE3 A BE A

fFREJ5, AP B OIC B B B o ) 25, TC 3 &5 R 5 AR B
FOC_CR1[ANGM] 7. B #h ) # 21| £ 5 3% A5 5 2l o f7 A =0, R i

. K FOC_CR1[RFAE] R 0.
0: Afiihe
1: fiige
iR
FOC CRL[RFAE] = O i}, £ /3HRAR A 5t Tt B e i hr
(4] NG FOC_CRI[RFAE] = 1 I, &L, R F BE AR e b Ao ) 48 fi 550 5 B

SRL
0: BRFE
1: fhREA
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FLIALR A AL 2
00: HLHLIFHRAE
[3:2] CSM 01: XUHLPHRAF
10: R
11 = H PR
[1] RSV TR
SVPWM 8 e
[0] SVPWMEN 0: AVirge
1: ffigE
13.2.3 FOC_CR2 (0x40A1)
iz 7 6 5 4 3 | 2 1 0
2 ESEL ICLR F5SEG DSS CS0C uap DD
KA R/W R/W1 R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
£z SR iR
i EEAG S 2R A 4%
0: SMO
(7] ESEL 1: PLL, BEIFFOC KSILDE %777 %9 PLL 9 P1 #%1 2% /) FOC_PLLKP,
FOC_KLPFMIN %5 7-%% >4 PLL ) PT %] 8% ) FOC_PLLKI
FOC__TAMAX/FOC__IBMAX/FOC__ICMAX i 0
(6] ICLR 0: TLEX
1: Xf FOC__TAMAX/FOC__IBMAX/FOC__ICMAX i 0 J5 1A% H hid 0
SVPWM ik ¢
(5] F5SEG 0: 7 Bxa SVPWM
1: 5 Bt SVPWM(SE L PH HL R AR 1 %)
XU/ = P, L L IR RRE AR 2
» - 0 MBUFPRAEREE,  — AN R AW A F i
1 AZERAERE S, BB R — AU, AR A &
SKREPITAR IR, FOC 18 5LAE R AN B0 S kAT — 1K
FL KA s LA VA
e B %A, HEPEFOC CSO B NMALHEM . H A PRAERS, FCE H 00
o o S 10 % itrip Befe. RUEBLRAEN, EN 0L AT ia o, ALE
9 10 % ib Bk, —HIPHRAEERS, FCE Dy 01 X ia ik, BCE N 10
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Xt ib B, BCE 00 3 11 %) ic K.

00: itrip flic

01: ia

10: ib

11: itrip # ic

q il PT Fth 3e 25 1k, 25 ERF, FOC UQ MBS FEHY PT #5183 5 5
[1] UQD 0: A%k

1: 2Rk

d il PT 42882510, 2% 10K, FOC_ UD FIMEASTE B PT 42123 5 5
[0] UbD 0: Ak

1: ZRik

13.2.4 FOC_TSMIN (0x40A2)

oA 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
EL) FOC_TSMIN
it R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fr By iR
PR PECRAE R R . TR R /NE
U= PR - JEIX AME{E
[7:0] FOC_TSMIN AHEEILO.255-

TSMIN = RAEE H Toiao + FEXHT[E] Tor
B Teiwaw = lus, Tor= lps, TSMIN = 2ps, N 62. 5ps,
FOC TSMIN = (1 + 1)/62. 54096 = 131

13.2.5 FOC_TGLI (0x40A3)

(DA 7 | 6 | 5 [ 4 | 3 | 2 | 1 | o
S FK FOC TGLI
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
A ZFK iR
B SR QUIME] 73
[7:0] FOC TGLI i
WIhEe TR kB A, @i Pre—driver B A e/ S i@ kb
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BRT—BEMER. WEFER, @k TREEN AT
i

W yEl# [0,255]

B VHERANT Lps BIZERKR, FEXIE] T = 1ps, #ENN

62. 5s

FOC TGLI = (1 + 1)/62. 5*4096 =131

13.2.6 FOC_TBLO (0x40A4)

fr 7 | s 5 | 4 | 3 | 2 | 1 | o
2 FOC_TBLO
RKE R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
(A B2y iR
= P RH LR A A R SRAE B AN (8], 2 A I A I TA) N T
FOC_TBLO, WIARFEZAHMI R, KRR AL BRAS 2 HL AT -
[7:0] FOC_TBLO HUE 7 [0,255]

B: FHF @R N T Tps ASEAE, FOC_TBLO = 1000ns/41. 67ns
= 24

13.2.7 FOC_TRGDLY (0x40A5)

(A 7 6 5 4 3 2 1 0
EA S FOC_TRGDLY
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A R iR
PSR e [ P
24 FOC_TRGDLY = 0, BRIAFELL NI ZIHEAT HL AR AR
PR FEX S5 R R S
.01 FoC TRGDLY W/ = BHRAERE A KB 000 H S (Driver HHE{E A 0)
BB G [-128,127]
FRPHSREERIE: 1 FOC_TRGDLY = 5, MR 5*T = 208ns;
FOC_TRGDLY = -5, MI#ZHT 208ns
W= BB RAERE R . f11 FOC_TRGDLY = =5, 4 Driver %3~
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S 7

T, fE FESEAERT 5T = 208ns HE/TSRAE; FOC TRGDLY = 5, M
M Driver iHEEs M) Bt %, 1 PR HELF)G 5*T = 208ns #H47KAf .

13.2.8 FOC_CSO (0x40A6, 0x40A7)

FOC CSOH (0x40A6)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
R FOC CSO0[15:8]
e R R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 1 0 0 0 0 0 0
FOC CSOL (0x40A7)
bz 7 | e | 5 | 4 | 3 | 2 1 0
R FOC_CSO[7:0]
2 R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
A LR Eiip
ALK, (i L
ML & FOC_CR2[CSOCT, R BB R dtrip, XUALBHRAE
B ia, ib, = HBHRFEBNM ia, ib, ice
[15:0] FOC CSO
W 3 I [0,32767], fmififEh 0
5] ADC HIHLJETERE OV ~ 5V, HeiEA 2.5V
] FOC_CSO = 2.5V/5V*32768 = 16384(0x4000)

13.2.9 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC__RTHESTEPH (0x40A8)
VA 15 | 14 | 13 | 12 | 11 | 10 9 8
42 FK FOC RTHESTEP[15:8]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
FOC  RTHESTEPL (0x40A9)
IoA 7 | 6 | 5 | 4 | 3 | 2 1 0
A FOC RTHESTEP[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
J0A L Epu
[15:0] FOC RTHESTEP es B (8 B, FOC RTHESTEP W35H 32 f7, Etmifi NG5S
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fr. BAFE NS 16 7

HW (B 35 el [-32768,32767]

FOC_RTHESTEP(32 fi7) = FOC__RTHESTEP(32 fi) + FOC_RTHEACC(f
16 £ir)

THETA_OL(16 fi7) = THETA_OL(16 f3) + FOC__RTHESTEP(/& 16 i)

13.2.10 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH(0x40AA)

fr 15 | 14 | 13 [ 12 | 11 | 10 9 8
LR FOC_RTHEACC[15:8]

HM W W W W W W W W
SAME 0 0 0 0 0 0 0 0

FOC_RTHEACCL(0x40AB)

(VA 7 6 5 | 4 [ 3 | 2 1 0
R FOC_RTHEACC[7:0]

K W W W W W W W W
SAH 0 0 0 0 0 0 0 0

hr ZFR iR

@I K e (K inss B, FOC_RTHEACC N #BA 32 7, f i N4 5
o BAAEBNE 16 7. 1 16 f71E N 0

E i [-32768,32767]

FOC_RTHESTEP(32 fi7) = FOC__RTHESTEP(32 fir) + FOC_RTHEACC({E
16 fir)

[15:0] FOC_RTHEACC

THETA_OL(16 ) = THETA_OL(16 {i) + FOC__RTHESTEP(&; 16 {if)

13.2.11 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH(0x40AA)

A 15 14 13 12 11 10 9 8
A5 FOC_EOMELPF[15:8]

KA R R R R R R R R

S AE 0 0 0 0 0 0 0 0

FOC_EOMELPFL(0x40AB)

AL 7 6 5 4 3 2 1 0
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L HR FOC EOMELPF[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
AL R Eip

R JE U J5 A5 S 28 A B
[15:0] FOC EOMELPF JEYE ZH0N FOC EOMEKLPF, LPF [ 18045 2% 9 05 o 3

HY B 7 6 [-32768,32767]

13.2.12 FOC_RTHECNT (0x40AC)

Bt 7 6 5 4 3 2 1 0
EL) FOC_RTHECNT
it R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P Hiid
JE3 vk Fr R = FOC_RTHECNT*256
[7:0] FOC_RTHECNT e ThRefERe ), B EPSIHEAT — R 5, eI Rk Hus
| FOC_RTHECNT*256 Ji, &4 m

13.2.13 FOC_THECOR (0x40AD)

Bt 7 6 5 4 3 2 1 0
H R FOC_THECOR
A R/W R/W R/W R/W R/W R/W R/W R
S AE 0 0 0 0 0 0 0 1
A LK #iR
i E D)3 I PSR
S FoC THECOR € 35 25 o J5 D) e B A% S I 10 B P ) b i, RS
FOC__ THETA —%K
{8 9 I [0,255]

13.2.14 FOC__EMF (0x40AE, 0x40AF)

FOC_ EMFH(0x40AE)
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A 15 14 13 12 11 10 9 8
B FOC__EMF[15:8]
R R R R R R R R R
HAME 0 0 0 0 0 0 0 0
FOC__EMFL(0x40AF)
(A 7 6 5 4 3 2 1 0
B FOC__EMF[7:0]
Lt R R R R R R R R
S AE 0 0 0 0 0 0 0 0
fr SR Hik
T H ARG HL Y S BB 3
[15:0] FOC__EMF %5F FOC__EALP (¥°FJ5 i FOC__EBETA f°FJ5 FFAR 5
HUE G [0,32767]
13.2.15 FOC_THECOMP (0x40AE, 0x40AF)
FOC_THECOMPH(0x40AE)
fir 15 14 13 12 11 10 9 8
2 FOC_THECOMP[15:8]
Y W W W W W W W W
EAME 0 0 0 0 0 0 0 0
FOC_THECOMPL(0x40AF)
fir 7 6 5 4 3 2 1 0
B FOC_THECOMP[7:0]
RKH W W W W W W W W
FAME 0 0 0 0 0 0 0 0
(DA R iR
I EAMEAE
15:0] FOC THECONP LA A% 5 B2 FOC_ ETHETA PN EAMBEAE o il B 28 B 2% i A
J% FOC__THETA, #%:5 FOC__THETA —%{
H{E 35 [-32768,32767]
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13.2.16 FOC_DMAX (0x40B0, 0x40B1)
FOC_DMAXH(0x40B0)
Hr 15 14 13 12 11 10 9 8
ER FOC _DMAX[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC_DMAXL(0x40B1)
(A 7 6 5 4 3 2 1 0
HFR FOC_DMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P ik
. S d %l PT 21 25 A 5 oK ME
HY B 3 el [-32768,32767]
13.2.17 FOC_DMIN (0x40B2, 0x40B3)
FOC_DMINH(0x40B2)
Bt 15 14 13 12 11 10 9 8
B FOC_DMIN[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FOC_DMINL(0x40B3)
Bt 7 6 5 4 3 2 1 0
2R FOC_DMIN[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA ZHR iR
. FOC DI d Jl PT Fa ] 38 100 i fee M
(B 35l [-32768,32767]
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13.2.18 FOC_QMAX (0x40B4, 0x40B5)
FOC_QMAXH(0x40B4)
Hr 15 14 13 12 11 10 9 8
ER FOC_QMAX[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC_QMAXL(0x40B5)
(A 7 6 5 4 3 2 1 0
e N FOC_QMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A ey ik
15.0] —— q %l PT #2125 A% 55 oK ME
HY B 3 el [-32768,32767]
13.2.19 FOC_QMIN (0x40B6, 0x40B7)
FOC_QMINH(0x40B6)
fir 15 14 13 12 11 10 9 8
B FOC_QMIN[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FOC_QMINL(0x40B7)
fir 7 6 5 4 3 2 1 0
2R FOC_QMIN[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA R iR
15201 — q il PT Fahl] 35 100 i feeIME
(B 35l [-32768,32767]
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13.2.20 FOC__UD (0x40B8, 0x40B9)
FOC__UDH(0x40BS)
fir 15 14 13 12 11 10 9 8
ER FOC_ UD[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC__UDL(0x40B9)
(A 7 6 5 4 3 2 1 0
EA S FOC__UD[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
(oA e Eiipu
. - d Bl PT 4% 28 5 K d Bl
HY B 3 el [-32768,32767]
13.2.21 FOC__UQ (0x40BA, 0x40BB)
FOC_ UQH(0x40BA)
fir 15 14 13 12 11 10 9 8
B FOC  UQ[15:8]
A R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FOC_ UQL(0x40BB)
fir 7 6 5 4 3 2 1 0
2R FOC_ UQ[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA R iR
15201 S q il PT 2 38 55 1Y) o il ep
(B 35l [-32768,32767]
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13.2.22 FOC__ID (0x40BC, 0x40BD)
FOC__IDH(0x40BC)
Hr 15 14 13 12 11 10 9 8
2R FOC__1D[15:8]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
FOC__IDL(0x40BD)
(A 7 6 5 4 3 2 1 0
EA S FOC__TD[7:0]
KA R R R R R R R R
EAME 0 0 0 0 0 0 0 0
A ey ik
(15:0] ke b KL A AR AR B AT B d iR
HY B 3 el [-32768,32767]
13.2.23 FOC__IQ (0x40BE, 0x40BF)
FOC_ TQH(0x40BE)
fir 15 14 13 12 11 10 9 8
B FOC  1Q[15:8]
it R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FOC_ TQL(0x40BF)
fir 7 6 5 4 3 2 1 0
2R FOC_ 1Q[7:0]
Lt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(DA R iR
. - KA LR 2R I AL BR AR 4 A5 3 1 o il LA
(B 35l [-32768,32767]
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13.2.24 FOC__IBET (0x40C0, 0x40C1)
FOC__IBETH(0x40C0)
Hr 15 14 13 12 11 10 9 8
ER FOC__TBET[15:8]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
FOC__IBETL(0x40C1)
(A 7 6 5 4 3 2 1 0
e N FOC__TBET[7:0]
K R R R R R R R R
EAME 0 0 0 0 0 0 0 0
A ey ik
(15:0] FoC IBET KL A L AR AR R AF B B Al HL IR
HY{E 35 el [-32768,32767]
13.2.25 FOC__VBET (0x40C2, 0x40C3)
FOC__VBETH(0x40C2)
fir 15 14 13 12 11 10 9 8
B FOC_ VBET[15:8]
it R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FOC__VBETL(0x40C3)
fir 7 6 5 4 3 2 1 0
2R FOC__VBET[7:0]
Lt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(DA R iR
se0] S FOC BLH Ay B %l L
(B 35l [-32768,32767]
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13.2.26 FOC__VALP (0x40C4, 0x40C5)

FOC__ VALPH(0x40C4)

Hr 15 14 13 12 11 10 9 8
2R FOC_ VALP[15:8]

KM R R R R R R R R

HAE 0 0 0 0 0 0 0 0

FOC__VALPL(0x40Cb)

(A 7 6 5 4 3 2 1 0
R FOC__VALP[7:0]
K R R R R R R R R
EAME 0 0 0 0 0 0 0 0
A P Hiid
[15:0] FOC__VALP OC B @ BB

A JEE [-32768,32767]

13.2.27 FOC_UDCPS (0x40C2, 0x40C3)

FOC_UDCPSH(0x40C2)

fir 15 14 13 12 11 10 9 8
B FOC_UDCPS[15:8]

K W W W W W W W W

SAME 0 0 0 0 0 0 0 0

FOC_UDCPSL(0x40C3)

Bt 7 6 5 4 3 2 1 0
2R FOC_UDCPS[7:0]
KH W W W W W W W W
SAE 0 0 0 0 0 0 0 0
(A ZHR iR
d Fl FL R AME AR
[15:0] FOC_UDCPS d #l PT #1545 5 FOC__UD 55 FOC_UDCPS AH i i 1 K — i

HY B 7 [ [-32768,32767]
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13.2.28 FOC_UQCPS (0x40C4, 0x40C5)

FOC_UQCPSH(0x40C4)

Hr 15 14 13 12 11 10 9 8
EAS FOC_UQCPS[15:8]

B3t W W W W W W W W

HAE 0 0 0 0 0 0 0 0

FOC_UQCPSL(0x40C5)

(A 7 6 5 4 3 2 1 0
R FOC_UQCPS[7:0]
K W W W W W W W W
EAME 0 0 0 0 0 0 0 0
A SRR Eiipu
q A HUH M AE
[15:0] FOC_UQCPS q B PT A5 ZE R FOC UQ 5 FOC_UQCPS AR NS 16 3 — bk

Ut JaE [-32768,32767]

13.2.29 FOC__IC (0x40C6, 0x40C7)

FOC__ICH(0x40C6)

(A 15 14 13 12 11 10 9 8
B FOC__1C[15:8]

K R R R R R R R R

SAME 0 0 0 0 0 0 0 0

FOC__ICL(0x40C7)

AL 7 6 5 4 3 2 1 0
A FK FOC_ IC[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
AL ZFR Eip)

SKRESRAR A C ABAE HL A
HY B 7 [ [-32768,32767]

[15:0] FOC IC
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13.2.30 FOC__IB (0x40C8, 0x40C9)
FOC__IBH(0x40C8)
Hr 15 14 13 12 11 10 9 8
2R FOC__TB[15:8]
eyt R R R R R R R R
A 0 0 0 0 0 0 0 0
FOC__IBL(0x40C9)
(A 7 6 5 4 3 2 1 0
EA S FOC__TB[7:0]
KA R R R R R R R R
EAME 0 0 0 0 0 0 0 0
A ey ik
15001 R SKAESRAFI B AEARHLIA
HY{E 35 el [-32768,32767]
13.2.31 FOC__|A (0x40CA, 0x40CB)
FOC__TAH(0x40CA)
fir 15 14 13 12 11 10 9 8
B FOC_ TA[15:8]
it R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FOC__TAL(0x40CB)
fir 7 6 5 4 3 2 1 0
2R FOC_ TA[7:0]
Lt R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(DA R iR
. — SKRESRAH A FIAR IR
(B 35l [-32768,32767]
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13.2.32 FOC__THETA (0x40CC, 0x40CD)
FOC__THETAH(0x40CC)
Hr 15 14 13 12 11 10 9 8
ER FOC__THETA[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC__THETAL(0x40CD)
(A 7 6 5 4 3 2 1 0
e i FOC__THETA[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P Hiid
FOC % th A 52
[15:0] Foc THETA HUE ¥ [l [-32768,32767]
-32768 ~ 32767 X N-180° ~ 180°
fl: FOC__THETA = 8192, XJRiffjfy 8192/32768*180° = 45°
13.2.33 FOC__ETHETA (0x40CE, 0x40CF)
FOC__ETHETAH(0x40CE)
(A 15 14 13 12 11 10 9 8
HFR FOC__ETHETA[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
FOC__ETHETAL(0x40CF)
(A 7 6 5 4 3 2 1 0
2R FOC__ETHETA[7:0]
Y R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
(DA ZHR iR
. T — B Al DS W MR (RN B2 FOC_THECOMP /i Y f1 )G X 5
FOC__THETA —%{
V1.3 139 www.fortiortech.com



Fortior Tech
B3B3z

FU6832N1
5 AGERR LA R
HW (B 35 el [-32768,32767]
13.2.34 FOC__EALP (0x40D0, 0x40D1)
FOC__EALPH(0x40D0)
A 15 14 13 12 11 10 9 8
B FOC__EALP[15:8]
R R R R R R R R R
EAME 0 0 0 0 0 0 0 0
FOC__EALPL(0x40D1)
Bt 7 6 5 4 3 2 1 0
B FOC__EALP[7:0]
it R R R R R R R R
A 0 0 0 0 0 0 0 0
A P ik
15.0] S T F ARG FLIY o Fil e H 3 34
(B Y5 el [-32768,32767]
13.2.35 FOC__EBET (0x40D2, 0x40D3)
FOC__EBETH(0x40D2)
(A 15 14 13 12 11 10 9 8
B FOC__EBET[15:8]
it R R R R R R R R
SAE 0 0 0 0 0 0 0
FOC__EBETL(0x40D3)
A 7 5 4 3 2 1 0
R FOC__EBET[7:0]
KA R R R R R R R R
SAE 0 0 0 0 0 0 0
A SR HiR
15.0] e — AR A B % S BB 3
HW {3 [-32768,32767]
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13.2.36 FOC__EOME (0x40D4, 0x40D5)
FOC__EOMEH(0x40D4)
Hr 15 14 13 12 11 10 9 8
2R FOC__EOME[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC__EOMEL(0x40D5)
(A 7 6 5 4 3 2 1 0
e i FOC__EOME[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P Hiid
[15:0] FOC__EOME SR
HY{E 35 el [-32768,32767]
13.2.37 FOC__UQEX (0x40D6, 0x40D7)
FOC__UQEXH(0x40D6)
Bt 15 14 13 12 11 10 9 8
B FOC__UQEX[15:8]
it R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FOC__UQEXL(0x40D7)
Bt 7 6 5 4 3 2 1 0
2R FOC_ UQEX[7:0]
KH R R R R R R R R
SAE 0 0 0 0 0 0 0 0
(DA ZHR iR
Q il PT i #53 HHME
[15:0] RO UGEX 2A30: FOC__UQ - FOC_QMAX
24 FOC__UQ > FOC_QMAX, FOC_UQEX MIEfH
24 FOC__UQ < FOC_QMAX, FOC UQEX M4ifd
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) FOC_ UQEX W] SE3L g5 b4z ]
HW (B 35 el [-32768,32767]
13.2.38 FOC_KFG (0x40D6, 0x40D7)
FOC_KFGH(0x40D6)
A 15 14 13 12 11 10 9 8
B FOC_KFG[15:8]
R W W W W W W W W
EAME 0 0 0 0 0 0 0 0
FOC_KFGL(0x40D7)
Bt 7 6 5 4 3 2 1 0
B FOC_KFG[7:0]
it W W W W W W W W
A 0 0 0 0 0 0 0 0
A P Hiid
FG IfTH 5 R AL
O3 AR YE FOC_EOMELPF 1 FOC_KFG iH5 H FG X E A, &4
RO EIEH B TIMA_ ARR, TIM4_ ARR/2 B3 %] TIM4 DR
5001 - HRAXIESH FG k=4
IE Y5 [0,65535]
HE: FOC_KFG = 0 NAMERELLTIRE, WHR FOC_KFG #iH, 75T
Timer4 (I 755 2 % TIM4_CRO[T4PSC]

13.2.39 FOC__POW (0x40D8, 0x40D9)

FOC__POWH(0x40D8)
A VA 15 14 13 12 11 10 9
R FOC__POW[15:8]
Lt R R R R R R R R
S AE 0 0 0 0 0 0 0 0
FOC__POWL(0x40D9)
A 7 6 5 4 3 2 1 0
B FOC__POW[7:0]
V1.3 142 www.fortiortech.com



Fortior Tech

P EBEE FU6832N1
Byt R R R R R R R R
LR AN 0 0 0 0 0 0 0 0
fr 2R ETip
ZERIRTIE S
[15:0] FOC  POW
HY B 7 6 [-32768,32767]
13.2.40 FOC_EOMEKLPF (0x40D8)
fr 7 6 5 4 3 2 1 0
ZRR FOC_EOMEKLPF
eyt W W W W W W W W
EAiE 0 0 0 0 0 0 0 0
fr ZHR Eiip
{54 B ok f5 24 S B FOC. EOMELPF [ S 25
[7:0] FOC EOMEKLPF LPF [P iH SR 3% A 3
YU [1, 255] %} BijE e RETEFE [1/32768, 255/32768]
13.2.41 FOC__IAMAX (0x40DA, 0x40DB)
FOC_ TAMAXH(0x40DA)
fr 15 14 13 12 11 10 9 8
2R FOC  TAMAX[15:8]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
FOC_ TAMAXL(0x40DB)
fr 7 6 5 4 3 2 1 0
LR FOC TAMAX[7:0]
eyt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
fr 2R b
A FH IR BCRAE
[15:0] FOC TAMAX O A M RAE, N TR — B A G 15 3 51
B, 75 045 2 A {E AT RE 2 7N
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M KME A< HBE 0, @ # & FOC_CR2[ICLR] = 1 Xf
FOC_ TAMAX i 0
HE S5 [-32768,32767]
13.2.42 FOC__IBMAX (0x40DC, 0x40DD)
FOC__IBMAXH(0x40DC)
Hr 15 14 13 12 11 10 9 8
B FOC__IBMAX[15:8]
B it R R R R R R R R
S AA 0 0 0 0 0 0 0 0
FOC__ TBMAXL(0x40DD)
(A 7 6 5 4 3 2 1 0
e i FOC__TBMAX[7:0]
it R R R R R R R R
S AA 0 0 0 0 0 0 0 0
DA SR Hid
B AH LA B KA
T B AH RO, AR G —AN s A A e AR B R S
15.0] T fl, 75 045 20 118 FT B 23 0 /)N
R KE A HBiE 0, & FOC_CR2[ICLR] = 1 Xf
FOC__TBMAX i 0
H {5 35 [-32768,32767]
13.2.43 FOC__ICMAX (0x40DE, 0x40DF)
FOC__ICMAXH(0x40DE)
(A 15 14 13 12 11 10 9 8
2R FOC__TCMAX[15:8]
KA R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ICMAXL(0x40DF)
(A 7 6 5 4 3 2 1 0
2R FOC__TCMAX[7:0]
eyt R R R R R R R R
V1.3 144 www.fortiortech.com




Fortior Tech

/'- IBIBR %

FU6832N1
A 0 0 0 0 0 0 0 0
A g2y R

C AHHIR R KA

SR C AH R E, I FR 20— A A e A3 31 T 52 1)
[16:0] T i, 75 453 2 B8 T B8 2 DR /)N

Ml KM A<HB)E 0, # & & FOC_CR2[ICLR] = 1 Xf

FOC__TCMAX 3 0

W {E Y el [-32768,32767]

13.2.44 FOC_EFREQMAX (0x406F)

fr 7 6 5 4 3 2 1 0
2 FOC_EFREQMAX[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 1 1 1 1 1 1 1
fr 2 FKR #id

[7:0] | FOC_EFREQMAX

omega it K1H

i H 2 omegal15:8] KT ZEHN, H&4H#E OME A
FOC_CRO[OMAS] = 0: FOC_EFREQVAX*256

FOC_CRO[OMAS] = 1: FOC_EFREQHOLD

BB e [0,127]

0 ~ 127 XRIHEE 0 ~ 32767

W A I, BRIhRE R

13.2.45 FOC_EKP (0x4074, 0x4075)

FOC_EKPH(0x4074)
A 15 14 13 12 11 10 9 8
R FOC_EKP[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FOC_EKPL(0x4075)
A 7 6 5 4 3 2 1 0
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R FOC EKP[7:0]
| R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
AL R Eip
BB REAG E PT #2810 KP &%, mmfrfE N 0, Q12 =
[15:0] FOC_EKP
HU(E Y5 FE [0,32767]

13.2.46 FOC_EKI (0x4076, 0x4077)

FOC_EKIH(0x4076)
fir 15 14 13 12 11 10 9 8
B FOC_EKI[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC_EKIL(0x4077)
fir 7 6 5 4 3 2 1 0
EL) FOC_EKI[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
A ZFR ik
15:01 — AR AL PT #3810 KT R4, s fifER 0, Q15 4%
BB [0,32767]
13.2.47 FOC_EBMFK (0x407C, 0x407D)
FOC_EBMFKH(0x407C)
A 15 14 13 12 11 10 9 8
R FOC_EBMFK[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_EBMFKL(0x407D)
A 7 6 5 4 3 2 1 0
B FOC_EBMFK[7:0]
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KA R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
fr 2R ik
i B 2% B A 5 S FLBh AR IE S 28 R B EKLPF RO R %L, Q15 #3X
HUE Y5 [0,32767]
[15:0] FOC_EBMFK
EKLPF = FOC EBMFK*FOC EOME
FOC EBMFK = 2* n *fbase*Ts

13.2.48 FOC_KSLIDE (0x4078, 0x4079)

FOC_KSLIDEH(0x4078)
(A 15 14 13 12 11 10 9 8
K FOC_KSLIDE/FOC_PLLKP[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC_KSLIDEL(0x4079)
(A 7 6 5 4 3 2 1 0
E2Y S FOC_KSLIDE/FOC_PLLKP [7:0]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A ZFR iR
FOC_CR2[ESEL] = 0: >y SMO [ 25 &%k, Q15 %X
[15:0] | FOC_KSLIDE/FOC_PLLKP | FOC_CR2[ESEL] = 1: J4 PLL [J PT #2300 KP &%, Q12 #%5X
BB G EI[0,32767], fmifilEN 0

13.2.49 FOC_EKLPFMIN (0x407A, 0x407B)

FOC_EKLPFMINH(0x407A)
fir 15 14 13 12 11 10 9 8
ZFK FOC_EKLPFMIN/FOC_PLLKPI[15:8]
FAY R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_EKLPFMINH(0x407B)
(A 7 6 5 4 3 2 1 0
V1.3 147

www.fortiortech.com



Fortior Tech

[ B FU6832N1
4 HR FOC EKLPFMIN/FOC PLLKPT[7:0]

| R/W R/W R/W R/W R/W R/W R/W R/W
p=RDA[El 0 0 0 0 0 0 0 0

AL R ik

FOC_CR2[ESEL] = 0: >4 SMO )5 FL &) 3G I I R B0 e/
flo A SAS S IR B B R BUN T B, 555 T fe /)
[15:0] | FOC_EKLPFMIN/FOC_PLLKI | {f, Q15 #%z.

FOC_CR2[ESEL] = 1: PLL ffJ PT %2300 KT R3L, Q15 #X
WU T [0,32767], fRmhitEy 0

13.2.50 FOC_OMEKLPF (0x407E, 0x407F)

FOC_OMEKLPFH(0x407E)

fr 15 14 13 12 11 10 9 8
R FOC_OMEKLPF[15:8]
HK R R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
FOC_OMEKLPFL(0x407F)
fr 7 6 5 4 3 2 1 0
AR FOC_OMEKLPF[7:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
hr ZFR Ei:p%)

T S 28 Ak B A R R A, I AtE N 0, Q15 453U
B {H Y5 [0,32767]

[15:0] FOC_OMEKLPF

13.2.51 FOC_FBASE (0x4080, 0x4081)

FOC_FBASEH(0x4080)

A 15 14 13 12 11 10 9 8
R FOC_FBASE[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0

FOC_FBASEL(0x4081)
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AL 7 6 5 4 3 2 1 0
2R FOC_FBASE[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:] 0 0 0 0 0 0 0 0
L 2R ETip

i B2 P A o 1

HU Y [0,32767]

[15:0] FOC_FBASE FOC_FBASE = fbase*Ts*32768

fil: fbase = 200Hz, Ts = 62.5ps, M FOC_FBASE =

200*0. 0000625*32768 = 409(0x199)

13.2.52 FOC_EFREQACC (0x4082, 0x4083)

FOC_EFREQACCH(0x4082)

(A 15 14 13 12 11 10 9 8
ey FOC_EFREQACC[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

FOC_EFREQACCL(0x4083)

VA 7 6 5 4 3 2 1 0
B FOC_EFREQACC[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
AL ZFR ik

SR A AR AR B Y &, FOC_EFREQACC 3 24 fir,
AT A E AIK 16 fir.

K {E 7 ] [0,65535]

#: fbase = 200Hz, #XJ%i pp = 4, NI speed base =
60*fbase/pp = 3000rpm. & #EHEE N 3rpm, N
FOC_EFREQACC = 3rpm/speed_base*32768*256 = 8388(0x20C4).

[15:0] FOC_EFREQACC

13.2.53 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH(0x4084)
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AL 15 14 13 12 11 10 9 8
2R FOC_EFREQMIN[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
LR A[:] 0 0 0 0 0 0 0 0

FOC_EFREQMINL(0x4085)

fr 7 6 5 4 3 2 1 0
2R FOC_EFREQMIN[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fr ZHR Eiip

A B VIR E, FOC_EFREQMIN Y38 24 17, e s
fro BAFENE 16 AL

T FE AR o fy BERL A B, A SR RN T BT, i R
i M B

[15:0] FOC_EFREQMIN I {E Y el [-32768,32767]

f: fbase = 200Hz, HXf# pp = 4, NI speed base =
60*fbase/pp = 3000rpm. 5 E VIl HOH L 1) B N e bRy
30rpm, M FOC_EFREQMIN = 30rpm/speed base*32768 =

327(0x147).

13.2.54 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH(0x4086)

fr 15 14 13 12 11 10 9 8
R FOC_EFREQHOLD[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

FOC_EFREQHOLDL(0x4087)

(A 7 6 5 4 3 2 1 0
EA S FOC_EFREQHOLD[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
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A ZFR R
i B A% S ) B Bt K {f, FOC_EFREQHOLD PN #8209 24 7, e A
FFEAL. AT S N 16 fir
24 A A S5 B2 /N T FOC_EFREQMIN, - sl B 189 0 1) % T 124
[15:0] FOC_EFREQHOLD A

M fE i ] [-32768,32767]

f: fbase = 200Hz, X% pp = 4, NI speed base =
60*fbase/pp = 3000rpm. B 58 il & f KAE N 60rpm, N
FOC_EFREQHOLD = 60rpm/speed_base*32768 = 655(0x028F),

13.2.55 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H(0x4088)

(A 15 14 13 12 11 10 9 8
4R FOC EK3[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
S AA 0 0 0 0 0 0 0 0
FOC_EK3L(0x4089)
(A 7 6 5 4 3 2 1 0
B FOC_EK3[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
DA SR Hid
(15:0] KOG B3 RS AR =R, s htER 0, Q15 %5

HU{H Y5 [0,32767]

13.2.56 FOC_EK4 (0x408A, 0x408B)

FOC_EK4H(0x408A)

A 15 14 13 12 11 10 9 8
R FOC_FK4[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC EK4L(0x408B)
(A 7 6 5 4 3 2 1 0
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ER FOC_FK4[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
A g2y R
15.0] —_— E ARG E R A R 2L Q15 A% =X
HW (B 35 el [-32768,32767]
13.2.57 FOC_EK1 (0x408C, 0x408D)
FOC_EK1H(0x408C)
fir 15 14 13 12 11 10 9 8
B FOC_EK1[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
FOC_EK1L(0x408D)
fir 7 6 5 4 3 2 1 0
KR FOC_EK1[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
A ZFR ik
15:01 —_— HELEE B RIS — A R, B foE Dy 0, Q15 4%
HUEE R [0,32767]

13.2.58 FOC_EK2 (0x408E, 0x408F)

FOC_EK2H(0x408E)
A 15 14 13 12 11 10 9 8
R FOC_FK2[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
FOC_EK2L(0x408F)
A 7 6 5 4 3 2 1 0
R FOC_EK2[7:0]
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P EBEE FU6832N1
et R/W R/W R/W R/W R/W R/W R/W R/W
LR AN 0 0 0 0 0 0 0 0
fr 2R ETip
A E R AR, &M EN 0, Q15
[15:0] FOC EK2
BE YE I [0,32767]

13.2.59 FOC_IDREF (0x4090, 0x4091)

FOC_IDREFH(0x4090)
(A 15 14 13 12 11 10 9 8
HFR FOC_IDREF[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
FOC_IDREFL(0x4091)
(A 7 6 5 4 3 2 1 0
R FOC_IDREF[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A ZFR ik
(15:0] FOC TDREF M P 45E i d flhnids AE
H {5 35 [-32768,32767]
13.2.60 FOC_IQREF (0x4092, 0x4093)
FOC_IQREFH(0x4092)
(A 15 14 13 12 11 10 9 8
K FOC_IQREF[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
FOC_IQREFL(0x4093)
(A 7 6 5 4 3 2 1 0
K FOC_TQREF[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
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P EBEE FU6832N1
EAiE 0 0 0 0 0 0 0 0
AL R Eip
FH P45 € 1) g R AR 28
[15:0] FOC_IQREF
HY B 7 [ [-32768,32767]
13.2.61 FOC_DQKP (0x4094, 0x4095)
FOC_DQKPH(0x4094)
fr 15 14 13 12 11 10 9 8
2R FOC DQKP[15:8]
eyt R R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
FOC_DQKPL(0x4095)
fr 7 6 5 4 3 2 1 0
2 FOC DQKP[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
L ZFR ik
d—q Bl PT #5281 KP &40, &EALEAN 0, Q12 4%
[15:0] FOC_DQKP
BU{EYEME[0,32767], XM Q12 BUETEHE [0, 8]
13.2.62 FOC_DQKI (0x4096, 0x4097)
FOC_DQKIH(0x4096)
AL 15 14 13 12 11 10 9 8
A FK FOC DQKI[15:8]
Byt R R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
FOC_DQKIL(0x4097)
AL 7 6 5 4 3 2 1 0
A FK FOC DQKI[7:0]
Byl R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
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fr 2R s
d-q Hh PT =281 KT 240, HmEhiE R 0, Q15 #%:K
U {EYE R [0,32767], XM Q15 BB TSR [0, 1]

[15:0] FOC_DQKI

13.2.63 FOC__UDCFLT (0x4098, 0x4099)

FOC__UDCFLTH(0x4098)

(A 15 14 13 12 11 10 9 8
4R FOC_ UDCFLT[15:8]

eyt R R R R R R R R

HAME 0 0 0 0 0 0 0 0

FOC__UDCFLTL(0x4099)

{4 7 6 5 4 3 2 1 0
B FOC__UDCFLT[7:0]
KA R R R R R R R R
S 0 0 0 0 0 0 0 .
(A B4y i Hik
TR JE I B

FOC #Si 0 B MR KAE, B J5 195 FOC__UDCFLT. w] LBLiZ%#% ADC
TETE 2(FM S HLBE 3 e ) Bl s 14( A FL R 2 )

[15:0] FOC__UDCFLT HUEYE R [0,32767]

Bl RRZEHUE 1/6 4 FRi%iE ADC, ADC [IZH RN 5V, RIERRZH
JESREETE A OV ~ 30V, FOC_ UDCFLT Jy 19661(0x4CCD), | £EZL

HJE = 19661/32768*5V*6 = 18V,
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14 Timerl

14.1 Timer1 {2#{Ei5t8B

Timer1 & — 16 fzfa) i B E AT BE A —A 16 A7 m) B3 EaH$ss . Timer1 £ 2
F-F BLDC HHL 73 5X50. Timer1 HA dn R et

B 16 frim B B ATH S F T I S R AR I B A 2 R RN ] (R 60 BEISTE]) AT A
T O] S o 3 ) A PR N ]

B 16 frim) bR B AT s F T s B I R Tl B A RIS R, AR AR S R SRR i [R) (2

1A B Aar BT[]

3 BRI AE 3 SRAR T R GRS BEAT 2040, 23 RS B A g AN TH BRI

A1 B AT I = BB KA SE IR 7T e B

A B R M HAR AR S N5 5 7 AR BAR PR & AL B 5

7 AUIRZS P A7 A P FL B At

6 ™ KT

Timer1 WERS5 AN 14-1 PR

SYSCLK )

counter
underflow

to
CMP&DRIVER&ADC

14-1 Timer1 N #8451
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FU6832N1
14.1.1 Timer1 i1248a ¢
TIBRS

TIWIIF

— |0| CONT RESET

TIPDIE )J
SYSCLK

TIBCEN TIBOIE
TIPSC o1k
TIWTIE

14.1.1.1 90z

data update
TIPDID T1RCEN
T1ADIF

K 14-2 3L
Timer! @& —Nr8ies, — AN 16400 BBt AT £es, —A 16 60 m BB mEaEiH- s

TIML _RARR

G A N FR GRS Bl 3R AT 43 AR, 7 AR AR T SRS R B A R R v BN B R . SRS
TIM1_CR3[T1PSCH& |, AliE+E 8 MMM R, T X AMEHITF A Zhds, MAREEH G2
S SR EPEARER, BT LARITE B AT R BT A AN AR SR i R . I BRI ARy
clk_psc1 = SYSCLK/(2*TIM1_CR3[T1PSC]). 74 FI e TIM1_CR3[T1PSC]HI X R Uk

14-1 Fios.
F 141 2355 5474 TIMA_CR3[T1PSCIA FMELX N [ iR
TIML_CR3[TIPSC] | 4R &S clk pscl(Hz) | TIML CR3[TIPSC] | SR &% clk_pscl(Hz)

000 1 24M 100 16 1. 5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 M 111 128 187. bk
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/'- IELBT FU6832N1
14.1.1.2 B35S

BRI AN —A 16 fra BBk Eds, tEE(E Y TIMA__BCNTR. =447 B A Il v I
TIM1_SR[T1PDIF]=k % & 5 A I F¢ i i TIM1_SR[T1WTIF](fi TIM1_CR2[T1BRS]i% £ £ i,
TIM1__BCNTR 45 B gl A7 HEf 3R 27 4748 TIM1__BCCR, [l TIM1__BCNTR i 0 J &

BT TIM1_BCCR 12 IIZCR R YA AN Hh BT s Y0 5 N e e b 2 (BT (R TR (B 60 2 et
[6)). ZE Al & 2 ORI JEE N 60 JE LA N TIMI_BCOR % 17 %%, X Hid it
TIM1_CRO[T1CFLT]#5E. 24 TIM1__BARR Hzh##f#E(TIM1_CR1[BAPE] = 1)if, TIM1_BCOR
FUEHEEE N TIM1__BARR 277785, 24 TIM1__BCNTR i ¥Uli%5:T TIM1_BARR i, FEATH#8 E
i P FEAREAL TIMA_SR[T1BOIF]E 1. dniRAfigeagml s, W= EHuianfE, HATHEENE 0.
WA e A, AT A 208 0, — BT 4k3 OXFFFF 3 5 B 303 0.

TIM1__BCNTR

0xFFFF }— — — — — — — — — — -

TIML BCNTR->TIMI BCCR Set BOIF
TIML BCOR>TIMI  BARR
TIMI_BARR [— — — — Z/— —————

TIM1_CRO[T1FORC] = 0

0x0000

TIM1__BCNTR

OxFFFF - — — — — — — — — — — — — — — — — — — -

Force Commutation
TIML_BCNTR->TIMI BCCR Set BOIF

TIML_BCOR->TIMI  BARR / \
TIMI BARR | — —— Z/_\T ________

TIM1 CRO[TIFORC] = 1

0x0000

14-3 FATHEE TR K
FshiE(TIM1_IER[TIMAME] = 1)}, TIM1__BCNTR A H TIM1_CR2[T1BRSH= & 17,
[[UESEEE YN En M ai = L =K VA
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14.1.1.3 EgitE=s

EHE SR A A 16 £ b Bt Bods . i BUE 8 TIMI__RCNTR. %44t %5
TIM1_RARR e B, =48 b gtr, SEE0HEE B W apsE 40 TIM1_SR[T1ROIFIE 1,
TIM1__RCNTR% 0, MIEfefr TIM1_CRO[T1RCEN]#:% 0, BT LA, A BAII i
FIE NI P a4 TIM1_CRO[T1RCEN]E 1, S #iH403 E 3w HHFaa 1.

TIM1__RCNTR overflowoverflow overflowoverflow
TIM1__RARR % BCOR*CSEL \ 4 \ 4

TIM1 _RARR % BCOR*BSEL B S - - .

0 T A T A t
T1PDIF TIWTIF T1PDIF TIWTIF

14-4 T EER ORI
14.1.2 (B

14.1.2.1 (AEENES

TIM1_CR3[TATISEEHE R ERIIE 5K 1 CMPOM/2(CMP fir EL i), GPIO(Hall {5
i), ADC(ADC fr B Hiill). Fi® CMP_CRI[HALLSEL]H GPIO Ki§i T P1.4/P1.6/P2.1(Jif¢
i # J5 1 Hall {55 4 \3ii 1)k P0.2/P3.7/P3.6. TIM1_CR3[T1INMIEFE 2 5% CMP/GPIO ({5 5
HATIER . SRR, AR BB SE . CCERIISLES )y CMPIGPIO fir B TS A A
ADC {7 Bl FF .

P0.2/P3.7/P3.6

(=)

P1.4/P1.6/P2.1

HALLSEL

—

00
01
10

T1CST
TITIS

T1PDIF
TI1ADIF

14-5 £ BRI DI REHE ]

14.1.2.2 CMP/GPIO (i EB& =4

o B 27 17 2541 TIM1_DBR1/2/3/4/5/6/7[T1CPE], ik 47 B {5 5 1A 1S 4 A
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P BBER FU6832N1

CMP/GPIO fiz B kil 5 5 fH ZAs 2Ry, A E kI, CMPIGPIO A & A il F A4 b5 & Ar
TIM1_SR[T1PDIF]# & 1. TIM1_CRA4[T1CSTJ#% | TIM1_DBR1/2/3/4/5/6/7[T1CPE]fHIIF .

CMP/GPO signal (W) |

CMP/GPO signal (V) |

CMP/GPO signal (W)

| | |
T1CPE 000 X 001 X 10 X 1 X

I I

I I

I f

I f

I I

| |

I I

I I

I I

[ [

I

|
position detect T - Three phase T :
Detect U phase rise Detect U phase double edge |
<« - _No Detect _ P — — cedge i _fall edge pig- — —detection _ _y,
] 14-6 fir B kil i 1]
TIM1_DBR1/2/3/4/5/6/7[T1CPE} 5 i A\ 17 B 14-2 iR,
% 14-2 F[7 TIM1_DBRA1/2/3/4/5/6/7[T1CPE] F {5 2%

CPE iR CPE Hid

000 0 100 R U AR R BRI, U AR B i B

001 Rl U AH BT, U AR R E R 2 e 101 U WAH BT, WA R B A A e
010 LI WAH R B, WA R LR 2 e 110 R VAR B, VAR H A Al A
011 R VAH BT, VAR R E R A e 111 R =AU, AT S LB e

14.1.2.3 ADC (s BEt& =4

TIM1_CRI[T1TISPERAL B AL NG S AR EH ADC B, Timer1 #ffi] ADC SRAEFEAH &

FEMBEE, JHEn AR
TIM1_URES =K x TIM1_UCOP — TIM1_UFLP

Horp,

K: ADC £ B kil %%

TIM1__UCOP: Fi@ H £ [1) ADC KFHE

TIM1__UFLP: &7 M H K ADC KFHE

TIM1_DBR1/2/3/4/5/6/7[T1CPE]#5E K. TIM1__UCOP M TIM1__UFLP fEA& & S, Bkt

£ 14-3 firn.
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/l-'- EUBT= 1% FU6832N1

% 14-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1__UCOP HI TIM1__UFLP ({12 %

CPE ik

000 TR B

001 K Jy TIML KR, TIM1 UCOP Jy WAHHI&, TIML UFLP 4y U AHHL &
010 K >4 TIM1_KF, TIM1__UCOP Jy U fHHLJE, TIMI__UFLP A W AHH &
011 Ky TIML KR, TIMI UCOP Jy U AHHiH, TIM1 UFLP Jy VAHHLE
100 Ky TIML _KF, TIMI UCOP JyV AHHLH, TIM1 UFLP Jy UAHHE
101 K >4 TIM1_KR, TIM1__UCOP Jy V #HHLJE, TIMI__UFLP A W AHH &
110 Ky TIM1_KF, TIMI_UCOP Jy W AHHLH, TIM1 UFLP J5y V AHHL
111 TR

) TIM1_URES KAEIEGARLES, filik ADC A BRI, ADC Ar BAS I - W A Fbr S A7
TIM1_SR[T1ADIF] & 1. 5% ADC i Bl &% K 1T o2 ADC A7 BRSNSk R AL B, MR
TE P AR £

14.1.2.4 ¥¥E
I CSOND | I CSOND | I CSOND | I CSOND |
e e
It | | | | | | |
of fdel ay | Tottdel ay | |tol'1'dclay | | tor fdelay |
| | ] |
PWM out : ! : | | L ! : |
| | | | | | |
PWM ON Detection interval | ! | ! : | | | | '
PWM OFF Detection interval : [ | : : [ | “ !
_»
RGTTED ' TCSOFED RGOS ' T7CSOFRD

K 14-5 RAFEIX TH]

T BT R R B, BB B AR PWM M. B
CMP_SAMRICSOFFD]HI CMP_SAMRICSOND]EL % CMP_CRA[FAEN], 75 i 5 A% X
LA R BRI S . 4 TIMI_CRI[TATIS]EE A 01 5% 10 B, Timer1 7KK [l
i CMPO/1/2 81 S H 3 5 1 2 H 38 L e B 5 ADC A 2 AT .

AR KRR, 155% 28.1.4 570,
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14.1.2.5 iiEil

SYSCLK

INix 00 X! ! 01 X
Before filter : !
After filter !

EPRTING
14-8 PRI &
JEWE HELER AR TIM1_CR3[T1INM]5 CMP_CRA4[FAEN] W] 4% JERR K 55 A 8/16/24/32/64/96 1
Pl I CMP/GPIO (4@ N e s o REIEIR ThaE, JEIG NS5 2 LL BB AT (15 5 KA AL R
8/16/24/32/64/96 /M4t 17 .

14.1.3 E AR FHH
T10PS
TIM1 CR4 |wr signal

TIM1 DBR1/2
[UPD 00 - ’

o S /4/5/6/1

eload timer overflow event for reversing timing 01 TR
[ TIPDIF | o TIADIF ] 0 T1CST
= 11 DRV CMR

/

Kl 14-9 5 NI FHER
¥ TIM1_DBRA/2/3/4/5/6/7 i (355 522 NIKSIEEL DRV_CMR J&, 5 A o W fi
Ko BB T TIM1_CRO[T1OPSIE# Al K55, FIERRHR . EHIHEES iR s
BRI Wi . SN FHWIRAEE, BN PR EAL TIMA_SRIT1WTIFIE 1, [N 41
H TIM1_CRA4[T1CST]#E 001 ~ 110 [, TIM1_CR4[T1CSTIEZh 1.

14.1.4 Timer1 AR
Timer1 & 6 N WHE R
B RS 1 v
B SRS b
B 5 AN
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B il g A
B CMP/GPIO 4o B 46 o tr
B ADC 7 B A6 o

T1BOIF
T1BOIE

T1ROIF
T1ROIE

TIWTIF
TIWTIE

timl intr

T1PDIF
T1PDIE

T1BDIF

T1BDIE

T1ADIF
T1ADIE

Ly

K 14-10 Timer1 1 K5

14.2 BLDC H#175;EIEx)

£t BLDC HML 73 39R5), Timer1 B4 CMPO/1/2 F1 Driver BEHUSEHLAN T TR :
B H3hidk 60 BERSIA), JEBJETEDN 60 FEREAEmS A]

LR A B A EAF S, AT E heRi A

E ST BR M, BIESLRAT IR, 45 1E Ll R

B ) AL ARSI ke o B A (K S TR], - SEBR E Bl eAr

PE4 CMP_CR2[CMPOSEL], [ h#z ] CMPO/1/2

AV B L3S 5 T TR B SRR AT SRR, (55 R S5 P T B

P2 DRV_CMR 27 478%, HE 30 6 B PWM % th
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UUBTE 3%

FU6832N1
IR R A= LE
14.2.1 FiRIR=NR97 T
STATUS1 STATUS2 STATUS3 STATUS4 STATUSS STATUS6 STATUS1
(T1CST=00 (T1CST=010) (T1CST=011) 1CST=100) (T1CST=101) (T1CST=110) (T1CST=001
TIMLBBR1 TIM1_DBR2 TIM1_DBR3 TIM™SDBR4 TIM1_DBRS TIM1_DBR6 TIMI 1

B 14-11 T3 BN b A

TIM1_CRA[T1CSTL2 HARENL. HAviRZES 0 FIFHm R PR, RS 7 /TEE X T8
MZE, WizeH, WUERL, HENEFELIRE. K& 1~6 T /NP azhA, #MshiEE, RS

TIM1_CRA4[T1CSTIEzhiN 1.

RES 1 ~ 7 X5 TIMA_DBRA ~ 7 24738, 245 NI iR AR, 4 ADIRZS %R TIM1_DBRX
£ BN E4%%] DRV_CMR 2717 %A1 CMP_CR2[CMPOSEL], SZILHHIAIAL B K.

V1.3

164

www.fortiortech.com



a For til;ljl Tech
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14.2.2 F5iKIEEhAY T{EREE

Al fd GE T HTBOLE

GOPERR A IN 7], BAAR, B0 Bk
FN LT, PR EL6 0L 5 il #Af

A

|
>
>
|
|

A

GO AHIT ], BONTR, 4

|
|
|
|
|
|
I
|
| ARG B IRAF FIBCCR

|
|
|
|
|
|
|
L A
|
|
|
|
|
[

Y 22D

|
|
l
|
| CERARA DD
| WE REW A3
; | &, RCNTR
LB |
BFfE] CRP <
B
N
| MR B3
DR, L arf g iPDIE AT A RTWTIE/ROLE
| RONTR |
|
A g ITBDIE/ROLE
K] 14-6 BLDC 1) L1E £
14.2.2.1 60 EEHERIE

TIM1__BCCR fifi#k_-—k#) 60 FERf[A]. & TIM1_CR2[T1BRS] =0, fH3KMI S NI i
Z (B TE], BB TIMA_CR2[T1BRS] =1, 3R 7 B RG22 18] RS T

TIM1_BCOR ik J5 1 60 FERTIA], B 60 BEE:HERS(E]. TIM1_CRO[CFLTIRIEHERT 1/2/4/8 A
TIM1__BCCR “F¥J/543%| TIM1_BCOR.

DRI, ARHE 60 FEILUERE] TIMA_BCOR g S i 1] A7 BRI e Sh B e (it
(8], AR i A P B ] o

INRFE AT HCS [ B BB AE(TIMA_CRA[T1BAPE] = 1), 43508 BRI o BAG I o i sl 5 N
i P Wi AL, TIM1_BCOR BE#A%£ F] TIM1__BARR,  PAFE | s il #4H .

14.2.2.2 60 EiRHliEiE

LA PR AE S KIN ,  — IRAE U 2 J5 1) 30 FE RV AT 23 % 5. (ZCP), 7 A=A ELAS I mH T o
RUnfEH A5 225t 60 FERBIA I 2L i, YONAL BN R, & E AT b Bl . wE
TIM1_CRO[FORC] = 1 fife sl AL RE . FERT—IXHAHIS, B AR P Wl iH-4s TIM1__BCNTR
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7 O FFEBFAATHEL, FEY TIM1__BCCR #i#k TIM1__BCNTR Fit-3uf, £idigds, 1N 60
BEUERT B fRAZAE TIM1_BCOR. 4R A 2B I RE(ERE(TIM1_CRA[T1BAPE] = 1), E:AIMEEESE
AriF TIM1_BCOR HfE# N TIM1__BARR. 4 TIM1_BCNTR 5 TIM1__BARR LU ULRADI (et
R4 60 FEEMAR AR RIS FF ), FEATHES B WA E AL TIM1_SR[T1BOIF]E 1,
ATOmAI R, B TEACEE TIM1__BCNTR #&i%& 0. (1 WRAEHHME 60 FEANMEINEIEE &S, 4
TIM1__BCNTR > TIM1__BARR I}, A&xfilks@iil it B TIM1_SR[T1BOIFIANEE 1), Wiatikss
1] # A Th BE(TIM1_CRO[FORC] = 0), 34 TIM1__BCNTR > TIM1__BARR I}, I = 1 b5 & AL
TIM1_SR[T1BOIF]E 1, A& Azhimibil . ara s 2IWEA T4 B o= e bs s oA A B A
FT S AR AL AT R B
14.2.2.3 ER R

FEMAZ G, BT ER G SIEAA AR, HRAZAR 0 BB RS R 20 i — A R i 8 P
B, TESRTSRE R, B R AR S IE N . 8 B AR SN ] P F L AR T Bk
ADC RAEHH, BEGELIR=A MERE S TR R . SRR A, 7= BR i S 4t R b B g
Fr&AL TIM1_SR[T1BDIF].

SRIRFFRN R8T TIMA_CRA[BSEL R &, Ax: FF#ifE = TIM1_CR1[BSEL]/128*60°.

14.2.2.4 (I ESNRARINEH/MBER A E

TR 2 S5 R 5 22 087 (= A L AT R ), R AR 0 1 B A0k 2 i A PO B TR R
Wfo VRIS, WA ShERAE, AR S N bR AL TIMA_SRIT1WTIF].

7 B (e TIMA_CR2[CSEL % E, A #AiffE =
TIM1_CR2[CSEL}/128*60°.

14.2.2.5 ZiBERTE

SH TN 28.1.1.2.
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14.3 Timer1 {722

14.3.1 TIM1_CRO (0x4068)

7

6 5 4 3 2 1

0

T1RWEN

T1CFLT T1FORC T10PS T1BCEN

T1RCEN

W1

R/W R/W R/W R/W R/W R/W

R/W

0

0 0 0 0 0 0

0

Gy

Hik

[7]

T1RWEN

TIML CRO[T1RCEN] B {# g
0: LR

1: 7E#RETIML CROAY, TIM1 CRO[TIRWEN] 45 TIML CRO[TIRCEN] [FIH #4E,

TIMI_CRO[TIRCEN] A4 A& fi#f & A1 A fF #E .
TIM1 CRO[TIRCEN], E0x80AM$HETIMI CRO[TIRCEN] .

%t TIML CRO 5 0x81 i fig

[6:5]

T1CFLT

60 3 J5k A AT ] 18 g e

00: FIIANTIML BCCRF#4J55 ATIM1__BCOR
01: FI2ANTIML_ BCCRF#J55 ATIM1__BCOR
10: AI4NTIM1_ BCCRF#4 5 5 ANTIM1__BCOR
11: AIS/NTIM1_ BCCRF#4J5 5 ANTIM1__BCOR

[4]

T1FORC

60 JF 55 il 45 A £ B
0: AM#ige
1: ¥R

Er ERRNEEE A, BERE AL, 22605t A 2 g A

[3:2]

T10PS

AR R A 5 e B

EFETIML_DBRx[MDRV_CMRAE S [ fih & A5 5

00: HAEXFTIMI_TER[T1UPD] & 1 8¢ [AITIMI_CR4[T1CST] B N KHEH
01: FEARTTHCAH A 11T b3 Hh Ak R B A4 4

1037 B RGHIU vh B s 0 A

11: fRE

[1]

T1BCEN

FEATT B a1 T Foas i g
0: AMiife
1: ffifE

[0]

T1RCEN

HHE BT s e
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LEHEAETIML CROFF, TIMI CROLTIRWEN] 4475 TIM1 CRO[TIRCEN] [A] i 45 1 ,
TIMI_CRO[TIRCEN] A4 fig ffi fig A1 £& 1k . Xf TIMI_CRO 5 0x81 {f ¢
TIMI_CRO[TIRCEN], S0x80A#HETIMI_CRO[T1RCEN] .

A7 ARSI v DT A S N R T AT S RETIML_CRO[TIRCEN] o 4 E # i+ H8s 7=
A= B IS, TIML CRO[T1RCEN] #4350,

FoifFRE S5, TIML CRO[TIRCEN] ff e [ Zh {5 A AN AME e Th BB TE AL

0: AMilife

1: ffife

14.3.2 TIM1_CR1 (0x4069)

(A 7 6 5 4 3 2 1 0
2 T1BAPE BSEL
eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
fr e iR

TIM1 BARRH 3h35 k8 8

MHRESG, F AR O AL B I p W7 5 NI R T S A, K

TIM1_ BCORAEATIML _BARRZFA7#% . FI T RLMIA S5 2 i 1160 5 sl #e A
o A TIM1__BARRI H B8 D) e A 2 T i A

0: AMiihe

1: fiige

it i S A B e %

o5 BRI R F B, TE BR MR IR A IX BB R Y, ANEAT A7 A
[6:0] BSEL | ~3: BfiliiffE = TIM1 CR1[BSEL]/128*60°

T TR, BRI TR TE AL

14.3.3 TIM1_CR2 (0x406A)

AL 7 6 5 4 3 2 1 0

24 T1BRS CSEL

Byt R/W R/W R/W R/W R/W R/W R/W R/W

LR A (=N 0 0 0 0 0 0 0 0
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AL

EXi

iR

[7]

T1BRS

BT AL IR £

FRBATIML TER[TIMAMEIAERE )G, MEIIRECRL, FATHEAETIML  BONTR A
AEIE I BONTR L s A AL

0: BARFEAL

L: A EAGI b 5 A7

[6:0]

CSEL

P £ R i
A7 BRI K G, Zead CSELXT M ) B & e
na: BAHAARE = TIML CR2[CSEL]/128%60°

14.3.4 TIM1_CR3 (0x406B)

fr 7 6 5 4 3 2 1 0
4K RSV T1PSC TITIS TLINM
HK - R/W R/W R/W R/W R/W R/W R/W
SAME - 0 0 0 0 1 0 0
hr e iR
[7] RSV i
THECER B 2 A 2
FTRE RGeS Bl AT 43400, AR B AR T HES AT B 2 AR I B N2
A I BRI Ny -
[6:4] TIPSC | 000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
100: 1. 5MHz 101: 750kHz
110: 375kHz 111: 187. 5kHz
hr B RE Sk %
00: GPTO(HR4f& CMP_CR1[HALLSEL]i%&$¥ P1. 4. P1.6. P2.1 B{ P0.2. P3.7.
P3. 6)
[3:2] TITIS
01: CMPO/1/2 Mt 15 5
10: ADC (55
11: /¥
LB ARG 5 PR Ik FEIE . MNE T IIRKTE N T BEE, 2P U /ErSE
[1:0] TIINM | JEBR. BB A ARHECMP CR4 [FAEN] )15 i€ He4 £ o
CMP_CR4[FAEN] = OIff:
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,-' UBUBTE FU6832N1
00: UL
01: 8N ARG 2 A 1A

100 167> R Gu e 1

110 244 R Gu e 1
CMP_CR4[FAEN] = 1K}, fe4f%:
00: Ak

01: 32 RG] 3

10: 644 R GEiHoh 1

11: 96/ R GuHT el

14.3.5 TIM1_CR4 (0x406C)

Bt 7 6 5 4 3 2 1 0
4K RSV T1CST
KA - - - - - R/W R/W R/W
A - - - - - 0 0 0
fir ey iR
[7:3] RSV TR B

AR

ARESHUAEA R PR ES 200 REAS R TIMI_DBRx

MTIMI_CR4[TICSTIZE001 ~ 11LIRZS, Timerl£xHI4ETIMI DBRx[T1CPE] [ &4
ECMPO/ 1/ 21 1H &

4 TIML_CR4[TI1CSTIAE 001 ~ 110 RZS, <27ES NEFF bl & i 5 20983

1
% 14-4 TIM1_CRA4[T1CST]5 TIM1_DBRXx fJ% v 3% £

[2:0] T1CST
TIM1 CR4[T1CST] | TIML DBRx | TIM1 CR4[T1CST] | TIMI_DBRx
000 0 100 TIM1 DBR4
001 TIM1_DBRI 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1 DBR3 111 TIM1_DBR7
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14.3.6 TIM1_IER (0x406D)
(DA 7 6 5 4 3 2 1 0
E i T1UPD TIMAME | TIADIE | TIBOIE | TIROIE | TIWTIE | TIPDIE | TIBDIE
FAY W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
(A SR ik
[7] TIUPD | TIML CRO[TLOPS] = 00: PFxtihdr s ok Bl et . 5 UstEf: | 250
T fe
FEREJG, FEASTH B A B A T R R ST T s . BAR4ETT
FEAR B S HTIML BONTRASFE HHTIM1 CR2[T1BRST#&H AL, 12 th A i1 %%
3 AL
(6] TIMAME | FARHEAE A BEAITIMI_CRO[TIRCEN] ANFE F ZiE0ME 1, Wil it HrkiiE
HERIHERAITIML RONTR R B8 HH HE 2T 208 Bt S50
HPTHHERIITIML RARRA S HBN T, W@l A A
0: AMfiihe
1: ffigE
ADC A7 B AW T 1 e
(5] TIADIE | 0: Afiifg
1: ffigE
AT RS T T8
[4] TIBOIE | 0: Af#ifk
1: ffigE
FERT A R T A
[3] TIROIE | 0: Affifk
1: ffigE
EPNDSP R i
[2] TIWTIE | 0: Af#igE
1: ffigE
CMP/GPTOAL B A5 ] v T 1 5E
[1] TIPDIE | 0: Af#igE
1: ffigE
[0] TIBDIE | BEMimas sl b i e
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0: ANMffige
1: fifige
14.3.7 TIM1_SR (0x406E)

fr 7 6 5 4 3 2 1 0
445 RSV TIADIF | TIBOIF | TIROIF | TIWTIF TIPDIF | TIBDIF
eyt - - R/WO R/WO R/WO R/W R/WO R/WO
EAiE - - 0 0 0 0 0 0
fr 2R iR
[7:6] Rsy | TRE

ADC A7 B ksl v W7 Fo s A
24 ADC {7 BAEI{E 55 TIM1_DBRx [T1CPE ] A [ e 7= A= A5 B RG] o e
B
0: AR W
(5] TIADIE 1y . o e v e
5.
0: 50
1 BREX
FEARTHH A b3k v W S A B AT
HEATFREL A BTN, S4TIML BONTRIFHCES MM STIML BARRZ /7 S8 Ml
FCRCUTRCI , A E S
B
0: REAT W
L RA B
5.
0: 50
10 BEX
e aa e Er il R (D TR VA
MTIML_ RCNTRESTIML  RARRLUHZUTECHS, K4 L, TIM1_ RCNTRiEO
Bk
0: AR H Wi
Lo RAEHBrE:
=
0: K0
1: TEX
CYNGNSA TR 2 LS T VA
MTIML DBRxALHIFIDRY OMRES, 724 55 NIy
Bk
0: AR b
L RAEFBrE:

—

5

[4] T1BOIF

(3] T1ROIF

[2] TIWTIF
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’-’ UUBTE FU6832N1

0: 780

1: 24IM1_CRO[T10PS] = O00KS, F=AET N FHW, AT X
CMP/GPI0 for. & 460 il o 17 S5 AF s A7

4 CMP/GPTO o7 B A M{Z 5 5 TIML DBRx [T1CPE ] AH [F] B 77 A5 o7 B A& o 7
B

0: KK W EL

[1] TIPDIF 1y s prtr s

—

I

: 750

-4

S5 i B 4 o R W S A AR AT

e AH J5 TF 46 R i SRS 6], o i 245 SRR 7= A v
5

0: ARKEAEH W

(0] TIBDIF | | sori chi i

— O

—

5:
0: J0
1: T

14.3.8 TIM1__BCOR (0x4070, 0x4071)

TIM1__BCORH(0x4070)

fir 15 14 13 12 11 10 9 8
EAS TIM1_ BCOR[15:8]

HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

TIM1__BCORL(0x4071)

AL 7 6 5 4 3 2 1 0
2R TIM1 BCOR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
=R DA 0 0 0 0 0 0 0 0
AL L HR ik

AR A TH AR DR B

[15:0] TIMI BCOR
TIM1_ BCCRYEH J& (PR,  HP 60 A Ja] ) 3 v {E

14.3.9 TIM1_DBR1 (0x4074, 0x4075)

TIM1_DBR1H(0x4074)

A 15 14 13 12 11 10 9 8
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UUBTE 3%

1 RHETA R

FU6832N1
£ F5 RSV T1CPE T1WHP TIWLP T1VHP TIVLP
KA - R/W R/W R/W R/W R/W R/W R/W
A - 0 0 0 0 0 0 0

TIM1_DBRIL(0x4075)
A 7 6 5 4 3 2 1 0
E i T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE T1ULE
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A P Hik
[15] RSV i
A BTG 540 N TR AR PR EER 21 R i 4
a2 | o FIT-fi 58 AL B DR NAS 5 (A4, R4 i AH ¢ LR AR IO AE R . G N
55 R S E AR, g A T
22 CMP/GPTOAL B AN 1 A1 14-2
WAH L A7r it A
[11] TIWHP | 0: FHFA 2L
1 IRHPA R
WAH T A7r it A
[10] TIWLP | 0: FEHFA L
1 IRHPA L
VIR L A7 A
[9] TIVHP | 0: A2
1 fIRHPA AL
VAR T A AR
[8] TIVLP | 0: PR
1 fIRHPARL
UAH L A7 s A
[7] TIUHP | 0: fEH~PA K
1 fIRHP AL
UAH T A7 s A
(6] TIULP | 0: fEH-FARK
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UUBTE 3%

FU6832N1

(5]

T1WHE

WAH - #r% e
0: Afifige
1: fiige

[4]

TIWLE

WAH ™ M Hi 5 B
0: Afifige
1: fiige

[3]

T1VHE

VAH _EMr i H 8 R
0: Afifige
1: ffigg

[2]

T1VLE

VAT A dn A g
0: AMiihg
1: flige

[1]

T1UHE

UAH_E Mt A e
0: AMiiag
1: flige

[0]

T1ULE

UAH T Mt H A g
0: Affige
1: ffigg

7 TIM1_DBRA[TAWLEJ#! TIM1_DBR1[T1WHE]. TIM1_DBR1[T1VLE]#! TIM1_DBR1[T1VHE]
gt TIM1_DBR1[T1ULE]A! TIM1_DBR1[T1UHE]REI v 1 i, —AH_EFHF B AN IF B shif ASEIX

i [ (TIM1_DBR2 ~ TIM1_DBR7 35 t[A])

14.3.10 TIM1_DBR2 (0x4076, 0x4077)

TIM1 DBR2H(0x4076)
(A 15 14 13 12 11 10 9 8
R RSV T1CPE T1WHP T1WLP T1VHP T1VLP
FH - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 0 0 0
TIMI DBR2L(0x4077)
(A 7 6 5 4 3 2 1 0
R T1UHP T1ULP T1WHE T1WLE T1VHE T1VLE T1UHE T1ULE
FH R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
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A i iR

[15] RSV R

i BTG 5 4 AT A EL R 2 i RE e 4

[14:12] T1CPE
B5RAESEE AR B, TP A AL B A T

ZHCMP/GPTOLT B AS I FH A F1R14-2

FIT-fi 52 AL EAS AR 5 B4R, RN A ¢ BB AR AU g . S A

WAH b Mt H B
[11] TIWHP | 0: /A2
1: REFE R

WAH T #r i H B
[10] TIWLP | 0: AR
1: REFE R

VAR g H B
[9] TIVHP | 0: & HFARL
1 KA

VAH T #r i H B v
[8] TIVLP | 0: mEHFH
1 RHPFERL

UAH 4 H B 1
[7] TIUHP | 0: &AL
1 RHPFERL

UAH T M H i 1
(6] TIULP | 0: mEHFH
1 RHFERL

WAH At A g
(5] TIWHE | 0: AN
1: ffige

WAH T # i A g
[4] TIWLE | 0: A Hige
1: ffige

VAH b Mt H 5 e
[3] TIVHE | 0: AN
1: f#gE
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\

FU6832N1
VAH T A A e
[2] TIVLE | 0: AR
1: ffigE
UAH vt HE A
[1] TIUHE | 0: AR
1: ffiRE
UAH T Mk A e
[0] TIULE | 0: AR
1: ffige
14.3.11 TIM1_DBR3 (0x4078, 0x4079)
TIM1_DBR3H(0x4078)
hr 15 14 13 12 11 10 9 8
ey RSV T1CPE T1WHP TIWLP T1VHP T1VLP
eyt - R/W R/W R/W R/W R/W R/W R/W
A - 0 0 0 0 0 0 0
TIM1_DBR3L(0x4079)
(A 7 6 5 4 3 2 1 0
4 FR T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE TIULE
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A R iR
[15] RSV | fRH
A BRGS0 NIRRT L 25 e R i
a19] | Tices FIT-Fi 58 O EA DA 5 (AR A, R4 i AH ¢ LU AR IO A R . G N
B9 KA S EARR BRI A BRI o
22 CMP/GPTOA B sy U F A FI K 14-2
WAH b A 1%
[11] TIWHP | 0: fEHFARK
1o ARHFA R
WAH T A% th Ak
[10] TIWLP | 0: FEHFAH R
1 IR R
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[9]

T1VHP

VAR LR B
0: A
1 ARBFA

(8]

T1VLP

VAH B4
0: A
1 ARBTHH

[7]

T1UHP

UAH g H B
0: mHFAR
1: RHESFAE R

(6]

T1ULP

UAH T M H B
0: EHTA
1: RHESFAE R

[5]

T1WHE

WAH_E M A e
0: AMiiag
1: flifE

[4]

T1WLE

WAH T Hrdn H A e
0: Affige
1: ffigg

[3]

T1VHE

VAH L Mt A e
0: Affige
1: ffigg

[2]

T1VLE

VAR T Mt H 5 e
0: Affige
1: ffigg

[1]

T1UHE

UAH_E M A g
0: AMilifE
1: ffifE

[0]

T1ULE

UAR ™ Mk A e
0: AMihg
1: ffifE

14.3.12 TIM1_DBR4 (0x4080, 0x4081)

TIM1 DBR4H(0x4080)

A

15

14 13

12

11

10
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£ F5 RSV T1CPE T1WHP TIWLP T1VHP TIVLP
KA - R/W R/W R/W R/W R/W R/W R/W
A - 0 0 0 0 0 0 0
TIM1_DBR4L(0x4081)
A 7 6 5 4 3 2 1 0
E i T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE T1ULE
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
A P Hik
[15] RSV i
A BRI 54 NIRRT ELR 2 M e ik 4
a2 | o FIT-fi 58 AL B DR NAS 5 (A4, R4 i AH ¢ LR AR IO AE R . G N
55 A ST B A R A, O A A A U e B
22 CMP/GPTOA B s U A F % 14-2
WAH L A7r it A
[11] TIWHP | 0: FHFA 2L
1 IRHPA R
WAH T A7r it A
[10] TIWLP | 0: FEHFA L
1 IRHPA L
VIR L A7 A
[9] TIVHP | 0: A2
1 fIRHPA AL
VAR T A AR
[8] TIVLP | 0: PR
1 fIRHPARL
UAH L A7 s A
[7] TIUHP | 0: fEH~PA K
1 fIRHP AL
UAH T A7 s A
(6] TIULP | 0: fEH-FARK
1 IR AR
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WAH LAt A
(5] TIWHE | 0: AR

1: ffigE

WAH T Mrfa A g
[4] TIWLE | 0: AR

1: ffiRE

VAH M R A g
[3] TIVHE | 0: AR

1: ffige

VAH T A A e
[2] TIVLE | 0: AVflifg

1: ffige

UAH b Afv H A g
[1] TIUHE | 0: AR

1: ffige

UAH T A i A g
[0] TIULE | 0: AMf#RE

1: fiige

14.3.13 TIM1_DBRS5 (0x4082, 0x4083)

TIMI DBR5H(0x4082)

(A 15 14 13 12 11 10 9 8
2R RSV TICPE T1WHP TIWLP T1VHP TIVLP
KA - R/W R/W R/W R/W R/W R/W R/W

SAE - 0 0 0 0 0 0 0

TIMI DBR5L(0x4083)

fr 7 6 5 4 3 2 1 0
A5 T1UHP T1ULP T1WHE TIWLE T1VHE TIVLE T1UHE TIULE
KA R/W R/W R/W R/W R/W R/W R/W R/W

SAE 0 0 0 0 0 0 0 0
fr R ik
[15] RSV N

[14:12] TICPE | A B ACIIAE 5 4m A\ I Al EL RS 85 i e fe 3
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FU6832N1

T IRE A EAT ARG 5 AN, RIRHR IR DG LU ARSI AR RE . WA

S5 RA SEE AR EEAR, A A B AR I o
22 CMP/GPTOAL BAG M FH A F1 R 14-2

[11]

T1WHP

WAL R4
0: A
1 ARBTHH

[10]

T1WLP

WAH ™ M H B
0: mHFAR
1: RHESFAE R

[9]

T1VHP

VAR g H B
0: EHTA
1: RHESFAE R

[8]

T1VLP

VAR M H B
0: HHTHAR
1: RHESFA R

[7]

T1UHP

UAH_EAR B
0: BT
L R

(6]

T1ULP

U T A7 A 2k
0: A
1 RHEPA R

[5]

T1WHE

WAH LAt A g
0: Affige
1: ffigg

[4]

TIWLE

WAH T A0 156 R
0: Afifige
1: iR

[3]

T1VHE

VAR _E M A g
0: AMihg
1: ffifE

[2]

T1VLE

VAR M A g
0: AMihg
1: ffifE

[1]

T1UHE

UAH_E Wi A g
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UUBTE 3%

FU6832N1
0: AMfihe
1: fiige
UAH T #v i H A
[0] TIULE | 0: AR
1: fiige
14.3.14 TIM1_DBR®6 (0x4084, 0x4085)
TIM1_DBR6H(0x4084)
Bt 15 14 13 12 11 10 9 8
P i RSV T1CPE T1WHP TIWLP T1VHP TIVLP
RE - R/W R/W R/W R/W R/W R/W R/W
A - 0 0 0 0 0 0 0
TIM1_DBR6L(0x4085)
Bt 7 6 5 4 3 2 1 0
P i T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
7Y R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
A ZFR iR
[15] RSV | fR¥
A BRI 54 NIRRT LU 2 M e e 4
a9l | Tice FF$8 e AL BRSNS 5 R0, R G G LU s A Rk . i N
BSOS B AT R, U A A A U e B
22 CMP/GPTOA. B o I 4 F1 5 142
WAH A7 s A
[11] TIWHP | 0: fEHFARK
1 fIRHPARL
WAH T A7 4 s A
[10] TIWLP | 0: fEH-FARK
1 fIRHP AL
VAR A7 A
[9] TIVHP | 0: i H-FARK
1 IR AR
[8] TIVLP | VAH N4 iR
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0: AR
L R A

[7]

T1UHP

AR LR
0: A
1 ARBTFA K

(6]

T1ULP

UAR B
0: A
1 ARBTFA K

(5]

T1WHE

WAH b M H 3 e
0: Afilige
1: ffgg

[4]

TIWLE

WAH T #rdr H 3 e
0: Afilige
1: ffgg

[3]

T1VHE

VAH L Mt A e
0: Afilige
1: ffgg

[2]

T1VLE

VAH T Mt A e
0: Afifige
1: ffgg

[1]

T1UHE

UAH_E Mt A e
0: AMiiag
1: flige

[0]

T1ULE

UAH T A A g
0: AfERE
1: fige

14.3.15 TIM1_DBR7 (0x4086, 0x4087)

TIM1_DBR7H(0x4086)

15

14

13

12

11

10

R

RSV

T1CPE

T1WHP

T1WLP

T1VHP

T1VLP

KA

R/W

R/W

R/W

R/W

R/W

R/W

R/W

SAE

0

0

TIM1 DBR7L(0x4087)
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AL 7 6 5 4 3 2 1 0

HFK

T1UHP

T1ULP

T1WHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE

KA

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

SAE

A

R

Eiipa

[15]

RSV

TR

[14:12]

T1CPE

for ELAS I 54 A AT LL B A i BE L 4%

e L BRI A AE 5 AR, RIS HA G LR A A (s E -

ST R AR ST E AN AR, RS A AT S A T
ZHCMP/GP1OLT B A A A1 14-2

LUEIPN

(11]

T1WHP

WAH 4 H B
0: HHTAR
1: RHESFA R

[10]

T1WLP

AR B
0: BTEH
L R

[9]

T1VHP

VAH_E M A
0: A
1 RHEPA R

[8]

T1VLP

VAT R
0: ST
L R

[7]

T1UHP

UAH_E M Ak
0: A
1 RHEPA R

(6]

T1ULP

AT R
0: BT
L R

[5]

T1WHE

WAH LM f o i e
0: AMiige
1: ffifE

[4]

TIWLE

WAH T A dam H A6 e
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’-’ UUBTE FU6832N1

0: Afiige

1: fiige

VAH LA A e
[3] TIVHE | 0: AR

1: fiige

VAH T A A e
[2] TIVLE | 0: AR

1: fiige

UAH L #vn A
[1] TIUHE | 0: AR

1: ffige

UAH T #v i th A
[0] TIULE | 0: AR

1: ffige

14.3.16 TIM1_BCNTR (0x4082, 0x4083)

TIM1__BCNTRH(0x4082)

(A 15 14 13 12 11 10 9 8
B i TIM1_ BCNTR[15:8]
HAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 0 0 0 0 0 0 0

TIM1__BCNTRL(0x4083)

L 7 6 5 4 3 2 1 0
B TIM1 BCNTR[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL B ik

AT ECER T U, T 60 24 A B 8 1) 714K

H A0 TIML BONTRIRFETIMI_CR2[TIBRS]IESE (7, TIM1_BCNTR
R PR S AETIMIL BONTRE Bt %

Fahizl: TIML  BCNTR L3 -F I TIMI  BONTRE HiitL

[15:0] | TIM1 BCNTR
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14.3.17 TIM1__BCCR (0x4084, 0x4085)

TIM1__ BCCRH(0x4084)
fir 15 14 13 12 11 10 9 8
ER S TIMI__BCCR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
TIM1_ BCCRL(0x4085)
(A 7 6 5 4 3 2 1 0
ey TIMI__BCCR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
fir e Eiipu
SRFEA T R T U
SRS S E- YN & TSP VAL R Al Ll A PN P sl T =K A P )
[15:0] | TIMI__BCCR | i it #fE A7 2 TIM1__BCCR.
Fia: MEEARTEE N R WG AR, R AL T T U E AR A
TIM1_ BCCR

14.3.18 TIM1__BARR (0x4086, 0x4087)

TIMI__BARRH(0x4086)
fir 15 14 13 12 11 10 9 8
R TIMI_ BARR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A fE 0 0 0 0 0 0 0 0
TIM1__ BARRL(0x4087)
fir 7 6 5 4 3 2 1 0
B TIMI__BARR[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SEAfE 0 0 0 0 0 0 0 0
fir e D
[15:0] | TIMI_ BARR | JEATH% 2% i H 4 H
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AR AT BUE S T TIML BARRKS, &4 B, [EHHEasiEo

14.3.19 TIM1__RARR (0x4088, 0x4089)

TIM1 _RARRH(0x4088)

A 15 14 13 12 11 10 9 8
AR TIMI__ RARR[15:8]

eyt R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

TIM1__ RARRL(0x4089)

(A 7 6 5 4 3 2 1 0
ey TIMI__RARR[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0
fir e Hik
HEHI R B S EEE

MFEF BRIV BE S T TIML RARRES, KA ERid Wy, [Fm5esigo
Hahiia: 5N A e A I S0 5 i B X 2 50T IM1_CR1 [BSEL])
BT 2 TIML_ RARR ;A7 B A W b W7 7= A B R 46 A FE X R 2
(TIM1_CR2[CSEL])SEHr#ITIMI__RARR.

FEhia: TIML RARREKPFIAN

[15:0] | TIMI RARR

14.3.20 TIM1_RCNTR (0x408A, 0x408B)

TIM1__RCNTRH(0x408A)

(DA 15 14 13 12 11 10 9 8
EN TIM1 RCNTR[15:8]

it R/W R/W R/W R/W R/W R/W R/W R/W
SAE 1 1 1 1 1 1 1 1

TIMI__RCNTRL(0x408B)

(DA 7 6 5 4 3 2 1 0
EN TIMI__RCNTR[7:0]

KA R/W R/W R/W R/W R/W R/W R/W R/W
HALE 1 1 1 1 1 1 1 1
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{0 B iR
BB AR TR, AT SRR A TR 2 e B AR N 18] B9 72

[15:0] TIM1 _RCNTR

A T, TIML RONTR A @i S i H 4 s B g o

14.3.21 TIM1__UCOP (0x408C, 0x408D)

TIM1__UCOPH(0x408C)

A 7 6 5 4 3 2 1 0
ey S TIMI__UCOP[15:8]
B3t R R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0

TIM1__UCOPL(0x408D)

fr 7 6 5 4 3 2 1 0
LA TIM1  UCOP[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fr B #id

[15:0] | TIMI__UCOP | S3AH KK ADC SRFFE (IR ALY 55)

14.3.22 TIM1__UFLP (0x408E, 0x408F)

TIM1 UFLPH(0x408E)
fr 7 6 5 4 3 2 1 0
E2Y S TIMI__UCOP[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
TIM1 UFLPL(0x408F)
(A 7 6 5 4 3 2 1 0
B4 TIM1__UCOP[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A AR E(:3%)
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[15:0] | TIML__UFLP | =75 AH HL I ADC SRAEAE (IR A Xt 5%)

14.3.23 TIM1__URES (0x4090, 0x4091)

TIM1__URESH(0x4090)
(A 7 6 5 4 3 2 1 0
ER S TIM1__URES[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
TIM1__ URESL(0x4091)
(A 7 6 5 4 3 2 1 0
ey S TIMI__URES[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A P ik
[15:0] | TIML URES | ADC fr B AT HAE R, Q15 #
14.3.24 TIM1__UIGN (0x4092, 0x4093)
TIM1__ UIGNH(0x4092)
Bt 7 6 5 4 3 2 1 0
2 FR TIML__UIGN[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
TIM1__ UFLPL(0x4093)
(A 7 6 5 4 3 2 1 0
2 TIMI__UIGN[7:0]
HA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA ZHR iR
[15:0] | TIML UIGN | 43 MIM) ADC KRB f RN Tz, APATHH
189 www.fortiortech.com
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14.3.25 TIM1__KF (0x4094, 0x4095)
TIM1__KFH(0x4094)
(A 7 6 5 4 3 2 1 0
2R TIMI__KF[15:8]
KA R R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
TIMI__KFL(0x4095)
(A 7 6 5 4 3 2 1 0
R TIM1__KF[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A e Eiipu
500 | Toi ke A LR BRI ) ADC A B A I 2R 2
BB YE L [0,32767]
14.3.26 TIM1_KR (0x4096, 0x4097)
TIM1__ KRH(0x4096)
fir 15 14 13 12 11 10 9 8
B TIMI__KR[15:8]
A R R/W R/W R/W R/W R/W R/W R/W
S AE 0 0 0 0 0 0 0 0
TIMI_ KRL(0x4097)
fir 7 6 5 4 3 2 1 0
R TIM1_KR[7:0]
A R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(DA e iR
500 |t ke B AL BT ) ADC Az B A I R 2

BUE VG [0,32767]
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14.3.27 TIM1_ITRIP (0x4098, 0x4099)
TIMI_ ITRIPH(0x4098)
oA 15 14 13 12 11 10 9 8
4 FR TIM1__ITRIP[15:8]

2 R R R R R R R R
S 0 0 0 0 0 0 0 0
TIM1_ ITRIPL(0x4099)

YA 7 6 5 4 3 2 1 0

A TIML ITRIP[7:0]
Byt R R R R R R R R
SAH 0 0 0 0 0 0 0 0
0o R iR
PE 5 I BELR LR
2 DRV__CNTR = 0 K, AEf#EEER 5 shx BRLR s ReE, S A Bt -8
. BRI ADC ifiE 4
[15:0] | TIM1 ITRIP
OB YE FE [0,32767]
VE: ZAEE 8 NSRRI ] R T I1E 2
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15 Timer2

15.1 Timer2 {2#{Ei5tAB
Timer2 L4 MU TAERE -
B R AR PWIME
W RN A N PWMI) R SR S )
W N R N5 E T PWMAN BT 75 (1 ]
B RSDAE: MR Rk I =
Timer2 3= E AL HE:
W 3 GRFR A X RGN Bl AT 400
W 1660w EUPE AT, VO B A R
B 16frm b R OGS, TR0, RSDAE,  TH U B R D A
UNERS
i NIE AR R
suNE Rl EER
PWM 1k
Hh TR

15.1.1 30z

IIBRAS AT RGN B EEAT A, PR AR AT R BN R . A0 ARES - TIM2_CRO[T2PSCH% 1l ,

ALIEHE 8 PPN AL, T X NMERI AL A GRS, M REE G2 L2 SO B, B

DL OR. 8 2R A oF 248 A CAF B S B g i &R B . B Bh VR B M N clk_psc2 =

SYSCLK/(2*TIM2_CRO[T2PSC]). 43451/ i 5% 15 TIM2_CRO[T2PSCIHI% R W% 15-1 i
% 15-1 U (R BT 5 TIM2_CRO[T2PSCI* ¥ % &

TIM2_CRO[T2PSC] | Z4RA% clk_psc2(Hz) | TIM2_CRO[T2PSC] | 4AMRASK clk_psc2(Hz)
000 1 24M 100 16 1. 5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 M 111 128 187. 5k

15.1.2 11#488 TIM2__ CNTR RYiEESTiTE

TIM2__CNTR iHEUNAE T2CEN=1 W} iE4T. AN TIM2__ CNTR {584 & BB 547 2%
WME, TR FE e T A RE R PAT S /E . B TIM2__CNTR I, ZJeistm s, e
SO B MR F AT, R 7 S U ) 2 AT BB
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15.1.3 mE

SYSCLK [ T20PM |
—>

. T2CEN oc 9] tim2 oc
T2psC | 0 Pt ocn || -

P 15-1 F A B A 1

FATHE A B URYE TIM2_CRO[T20CM] &, ALK TIM2__CNTR 5% {7# TIM2__DR.
TIM2__ARR e {E [ BUAES R A fan A5 5, [ A AR R A

15.1.3.1 TIM2__ARR/TIM2__DR R5iES

T8 . WIS TIM2__ARR/TIM2__DR #7830, HURRAE T, 6 i
Fiff TIM2_CRA[T2IF]al A 3385 1 T/E(TIM2_CR1[T2CEN] = O), 558 (E AL 5% 12547
LU

TIM2__ARR/TIM2__DR A 16 a7 fE4%, BAFRLSAm T, BENMETI. HEARIEE S
FHHNGBKTHE NI TS A2 T W BER A S ki B T A .

B TIM2__DR(TZE# A (7 #%)s DR_SH(R T3 f7#%), TIM2__CNTR #1 DR_SH LU#=E PWM;
M5 TIM2__DR, TIM2__DR I ARZIHH#] DR_SH, 27— PWM &5 s, Bl
TIM2__CNTR ki A #E 5 %1 ) DR_SH.

15.1.3.2 S KB EFEEE T

fit & TIM2_CRO[T20CM] = 0 &, 1 TIM2__DR > TIM2__ARR, it &5 S aa4 hRHF. it
& TIM2_CRO[T20CM] = 1 i, #1 TIM2__DR > TIM2__ARR, %t HLifs S a4 s i F

15.1.3.3 PWM it

PWM %t #: F, TIM2_ARR #t5E PWM J#1, TIM2_DR vesE 2tk H2H =
TIM2__DR/TIM2__ARR*100%. B % TIM2 _CRO[T20CM] = 0 i}, 43 A it% %% TIM2_ CNTR <
TIM2__DR I G L, Rz s i F. BCE TIM2_CRO[T20CM] = 1 I, 454 i %3
TIM2__CNTR < TIM2__DR W#iH s, R RE . 433 TIM2__ARR I, {5 5 k% .

15.1.3.4 FABREEY

B 4 TIM2 CNTR = TIM2 DR, F=ALLARUCHCSE:, WS Ebr &AL TIM2 CRI[T2IR] & 1, #
N B
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B 4 TIM2_ CNTR = TIM2_ARR B, P24 bisgifd, SWrsE-bs &0 TIM2_CRI[T2IFIE 1, 5
#IE 0, FEEBIFLEIIEL

TIM2 CNTR 0000 X 0001 ¥ 0002 X 103C ¥ 103D X 103EX 3000 X 3001 ¥ 0000 X 0001

TIMZ DR 103C

TIMZ2 ARR 3002

TIM2_0C

(T20CM=0)
TIM2 0C

(T20CM=1)
T2IR

T2IF

A A
match overflow

Pl 15-2 i b 2o 4 BT
15.1.4 WA ESIEREMBGHEN

! TI_NEG

T2SEL 0 —
GP10
e > DETECTOR,| TI POS
Ir—R — c@ FILTER 1 —

|
Lmode Tewpl
GPOT D}Z}

Y

15-3 % N5 5 IR AN I A I AE P
Timer2 K N{5 5k H P0.7 5% P1.0 i1, B PH_SEL[T2SELJA PH_SEL[T2SSEL](Z% &5
21.314) %€ - Hi NI AT IR T N5 5 AT P DRI
Fi & TIM2_CR1[T2FE] = 1, fHREIELTIAE, 80k HURE 2 JERR 4 A~ R Guhs B 3 DA i A\ I
o PR R IE S 2 IR AT (S SR 4 AN BRIt TIM2_CRO[T2CESLEF: 4 A 2 -

S T e e e VT
Before Filter
After Filter
<> <> <>
4clk 4clk 4clk

15-4 JEPAERET
T VR IR S S NS S TR, 1058 ETRHEATR B, At smseiim A B
fFH.
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15.1.5 @ timer &,

TIM2_ DR TIM2 ARR

T2SEL

GP10
—

| RSD |CMPO

:_Hfd_e_! Pl SYSCLK
GPO7 T2PSC
T2SSEL

K] 15-5 % A\ timer 152 Ji #EHE [&]
iy N FAE A I PWM {35 5 10 15 45 LA . TIM_CRO[T2CES] = 0 I, A4 A LTS
AR, EFHERE BRI R A K R (5 PR E ). TIM_CRO[T2CES] = 1 B, JEFAHLLH A
NEEEOY AR, R RN B TR I TR D K (S RSP KRR X B IS BRI, THEUE
TIM2__CNTR #43 HI4EXN TIM2__DR #1 TIM2__ARR 1, F T4 PWM BRI BA 23 .
NG5 AR T IE -

TI
TI_NEG 4
TI_POS 4 4
TIMZ CNTR  XXXX 0000 X 0001 ) 1038 ) 103c ¥ 103D ¥ 3000 X 3001 ) 0000 ) 0001
TIM2 DR 0000 103C
TIM2_ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

K] 15-6 Hi A Ji 3R (TIM2_CRO[T2CES] = 0)i F& &

A TIM2_CRO[T2CES] = 0 Jy#i, BiE TIM2_CR1[T2CEN] =1, fHfsHEA A, FEATHHE
FiH 2 Timer2 BEIBEIA I E—A BT (RRERTEAL), TIM2__CNTR & 0 FFE#TH4. 4
) SO R B, o TIM2__CNTR [ {8 /7 33 TIM2__DR, [A i o by = 14 ks & 47
TIM2_CR1[T2IR]E 1, TIM2__CNTR 4k % f] - it . 446 0 214 A M = A TRt ,
TIM2__CNTR WMEAEH TIM2__ARR, [Fif S fFFr & 467 TIM2_CRA[T2IPE 1, TIM2__CNTR &
0, FHEFIFIHITEL.

WA Timer2 MAAS U2 NI 25 A EFHE, HiHE TIM2__CNTR A% OXFFFF I, &4E
Evd, lrE RS TIM2_CR[T2IFIE 1, TIM2__CNTR i 0 - EHHF4ATHE
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AJ
15.1.6 BATHEHER
%_L
i
I RSD ICMPO
Lmode {1
P07
SYSCLK
—

12PSC clk psc2

P 15-7 i N0 s A ]

RN HUET, TIM2__ DR S R - MG T35 47 s . 0PF'S TIM2__DR %5 A745 1,
MR S AR B R A e b . VLS R(TIM2_CR1[T2IP] = 1), k3 34H(TIM2_CRA[T2IF] = 1)
B AT 2R IE(TIM2_CRA[T2CEN] = O)REANF Faifras . TIM2__DR N 16 fizif7a%, B4k
FRBANETY, BEMETN, BRI & T 5 NG BT 5T Hk A A7 248 o i Huh
AT BT 8T,

NTHBIR A TR A BOE PWM MR RO . LR CONTR THEEI 4
PWMHAML, 123 TIM2_DRBGE(ERT, FEATHEE A THEUE TIM2__CNTR BN TIM2__ARR .
S S R TS . OB TIM2_CRO[T2CES] = 1, A PWM 1555 FTHME & I 4
T 20E, RZIMNGE SRR TE A ROE .

(R 1 I O I
mes_4 4 4 4 4 4 ¢ % O N S

CONTR — X0001X0002X 0003 X 0004 X0005X0006X 0007 X 0008 X 0009 X 000A):( 0000 X 0001
vz TR _ 01X 2X3KAXEXEXTXBKIXAKBXOXDXEXEXLCLIXLK XK K OX X 2X 3K %)

TIM2 DR 000B !

|
TIM2 ARR 0000 X o016
T21P

A
match

Kl 15-8 AT g ) 7
BCE TIM2_CR1[T2CEN] = 1, ffReIEATIEAS . BEATHEER I o8, el 24 A\ 155 128
—/NERGER, TIM2__CNTR & 0 FFEBIMGE M. LM ANESWAERIERER, TR
CCNTR B n 1, HJitBEIAE TIM2__DR WiE M HbsME 5, A i $oas i Bl
TIM2__CNTR #if7itf TIM2__ARR, [Fif g fFhrdfr TIM2_CR1[T2IP]E 1, TIM2__CNTR A0
CCNTRiE 0, FFEFITAATHEL.
LN PWM AN RIA S B AR, TIREATHEUE TIM2__CNTR CL4034F] OXFFFF i, %7
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b HE A, R AR AL TIM2_CRA[T2IFIE 1, TIM2__CNTR & 0, CCNTR A iF 0,
TIM2__CNTR \ZEHUATHE, CCONTR #4 Z Hi IEUE 4R ST 4

15.1.7 RSD &3,

| RSD mode:
| CMPO_EN = 1 | CMPO
| CMPOMOD = 11 |

L CMPO_SEL = 00_| CWP1

T2CES elr
INT1 ———

clk psc

Kl 15-9 RSD {5 HEAE &

RSD #A B kil 2 ANMEIE W EAE S, BRI B 7 AR S S . CMPO
FCMP1 (RSDHL) fENHING IR, Zid JEBAE 5% IEAZ fRan i, 15 20145 R oA
77 1A TIM2_CR1[T2DIR], 77 [t 2= TIM2_CRA[T2IR]+ Wikric .

ovo [ L[] ] |
wi [ L ] [ I
mrees A 4 4 4 4 4 4 4 TTTTTTTT

CONTR(TTM2_CNTR)_X0000X0001X0002X0003X0004X0005X0006X__ 0007
T2DIR |

CNTR
(can” t read)

T2 ARR _X4000X4000X4000X4000X4000X4000X4000X_ 8000 ¥300060006G000300060006G00)3 0006 000

15-10 RSD # F

SR A B e N T I S TR N o N == o'l R L Pl O SV - O
TIM2_CR1[T2DIR] = 0, J7RIAIE, M bBits, A6 300kIG, THTHEE N 1, TIM2_CR1[T2DIR]
=1, TN, ARG A RORRIE, TR 1. BT el DA AN IR INT1 7 0,
W B ML B 2% (O HLIRE A B BIAR b I INTY MAE R — AN 1, (EAE INT1 R, R RE
TIM2_CRO[T2CES] = 1, 4 INT1 RI&HF, & FHTHEs Guiit - 8uE v /72 TIM2__DR, [FiE 0.
%% A 0 % 65535 Ji5 F 335 0, M 65535 %1 0 Ji5 [ 3%k 65535, 5771748 TIM2__CNTR
(A A 3 FH T AR A

BRI R — A s, tREO BT a4, e s AN RO ROE R ] a0
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VSR, FEATHEES S RTTHBUE AR TIM2__ARR, [FINEAHH %5 0, TIM2_CR1[T2IP]F i
PFREAE 1. MIEATEESTHEE OXFFFF, 80, 7245 TIM2_CRA[T2IF]H s b A7

15.1.7.1 RSD RYELEEEREE

| delaytime I | delaytime |

> 1

T
PWM output 4' I |

I
) Toffdelay €«

|
PWM of CMP i |
|
PWM ON | T e
Sampling interval o ;‘ o P
P < » €
CSOND CSOND

P 15-11 PWM ON SAEAE =
RSD FERF, ARARARER IR R B LA S S, 75 B B KR IT IR (IR I ()RR R 45 7R
RTINS E] .
FAESH R 2814,
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15.2 TIM2 F51F=8

15.2.1 TIM2_CRO(0xA1)

(oA

7

6 5 4 3

K

T2PSC T20CM T2IRE

T2CES

T2MOD

KA

R/W

R/W R/W R/W R/W

R/W

R/W

R/W

S2AE

HR

ik

[7:5]

T2PSC

LA TR AR I R 2 S

P55 R G Bl BEAT 73 B NS A T 58S B B, 20 B0 A B B A4 A -

000: 24MHz 001: 12MHz

010: 6MHz 011: 3MHz
100: 1. 5MHz 101: 750kHz

110: 375kHz 111: 187.5kHz

[4]

T20CM

AR AR R

0: TIM2 CNTR <TIM2 DR, #iHi 0; TIM2 CNTR =TIM2 DR, fFiHi1

1: TIM2 CNTR < TIM2 DR, %yt 1; TIM2 CNTR = TIM2 DR, #ith O

AT EE X
BB ToR
RSD Ak #%

0:RSD 5L

[3]

T2IRE

R R TT D Hh T

B N ARA o e U e B A e
TR TEE

RSD L5 5 1) 048 rv I A e

0: AMVirge

1: ffiRE

[2]

T2CES

R TR X
AR TR

0: FREPIAS ETHEY 1A, BT RS 9K 58 (5 e T Bk 5
Lo AHABPEANS R BRI 1A, T FEds 20 B THE Ak 58 (R Pk 58

AT THCH Rom e
0: TR
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1: TR

RSD #E3: AMEEFRMT INTL () B R MR Eas e
0: Afiike

1. ffife

AL %

00: HAFHIRAE

[1:0] Tomop | Ol FTHIBIL

10: TSR

11: RSD i

15.2.2 TIM2_CR1(0xA9)

fir

7

6

K

T2IR

T21P

T2IF

T2IPE

T2IFE

T2FE

T2DIR

T2CEN

KA

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

HAE

G2y

Hik

Linga el o= W S I RL T R L D TR V2

S N AR SR AR i T AR I v T S AR AT
RSD #x0: 77 m) 503 vh Wb A

B

0: KR4 L

1 RAEFBrEL

=

0: 150

1 BENX

AR LR X

ENAHIRAR S PWM & SIS WU 7 S A s 7B AT
EIONTHEOR S SN PWM TS C AR o W 254 bR 2G4
RSD B3 4 N R VAR U A W S AT
B

0: REAEFWHA

1 KA WS

=

0: ¥%0

1: TEX

WA BEATIEES R PR AR AR AL, UEATHHERE TIM2 ONTR 5
FLACME TIM2_ ARR JCECH & 1.

BN P AR B B P WA AL, Timer MARKIE AN —
PWMJE AT AT S BS O4E TIM2  CNTR 2% OxFFFF i & 1,

[7] T2IR

(6] T21P

(5] T21IF
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NTVHEOEE A TR B R R AL, AN PWM N EOE AR IR F
TIM2 DR [, TiZEATHE2sA0{E TIM2  CNTR Zn% 0xFFFF K& 1.

RSD #8K: FEAE S Dk P Wi - pn AL, SIEATH LSS Bn%| OxFFFR i
B, EATHLEE 0.

5

0: RKAEFWHM

L RAEF B

5.

0: ¥%0

IR -9

R o
R B X
AN PWM R SAGI  bh £3

[4] T2IPE |\ GHROMER: SN P UG A e 7 £
0: Alige
1: ffige
LEnRaaR G W o e el TR L 1
B AT L R T R
(3] TOIFE | BN PARE EARTH A R rh Wi e far AR R AT B
Wrfdihe 0: ANMdhE
1: ffige
L PN R ¥ gL i
(2] T2FE | o: Fpse
1: ffige
RSD:  HEMLER: J7 M KR
AR B NAG S MM LR, Fem AL 77 )
L AL T IR R R
[1] T2DIR | gy {25 (P 0) [R5 4k, 60 L HLIERE J7
0: 1EMm
1: &
THE i RE
FEART AT R
[0] T2CEN | 0. Afdige
1: fifige
15.2.3 TIM2__ CNTR(0xAA,0xAB)
TIM2 CNTRH(0xAB)
AL 15 14 13 12 11 10 9 8
2 TIM2_CNTR[15:8]

Byt R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
TIM2 CNTRL (0xAA)

AL 7 6 5 4 3 2 1 0

2 TIM2 CNTR[7:0]
Eyii R/W R/W R/W R/W R/W R/W R/W R/W
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7 f 0 0 0 0 0 0 0 0
I P37 LR

B PR A AN AR S/ B AN TH G AT SR T U
RSD A3 BHCE TS 1T BUE

[15:0] | TIM2 CNTR

15.2.4 TIM2__DR (0xAC,0xAD)

TIM2 DRH(0OxAD)

fir 15 14 13 12 11 10 9 8
AR TIM2_ DR[15:8]

HK R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0

TIM2__DRL (0xAC)

fr 7 6 5 4 3 2 1 0
2 TIM2 DR[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fr 2 FKR #id

A TR E (R S)

BANAR A - ARSI ) s Nk 5 1) A (B 5 )

[15:0] | TIM2_ DR | fATHEREA: & Z -4 P A (A S)

RSD #£xX: TIM2 CRO[T2CES] = 1M, Ah&BHMT INTL (R &) BRI, & HiH4
ZR0ME (fE5)

15.2.5 TIM2__ARR(OXAE,0xAF)

TIM2 ARRH(0xAF)

£r 15 14 13 12 11 10 9 8
EAS TIM2_ ARR[15:8]

FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0

TIM2 ARRL(OxAE)

AL 7 6 5 4 3 2 1 0

B TIM2 ARR[7:0]
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5‘@@ R/W R/W R/W R/W R/W R/W R/W R/W
HAHE 0 0 0 0 0 0 0 0

fr L -

B PWM B A (RS )

BN ARAER A — AN PWM SIS BE AT R i R (RS )
BONTEEOBER: BN PWM ST A i BEACH Has 1 o (R 1 5 )
RSD A5 s AR B4 N 2L A 2O S T A T8 1 T U (R 5 )

[15:0] | TIM2 ARR
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16 Timer3/Timer4

16.1 Timer3/Timer4 ¥E{Ei% A
Timer3/Timerd SR H FI A PRI
B i PWMTE
B P R NPWM IR H P RREE B, o] T3 HHPWIM S 25 B
Timer3/Timer4 #5143 :
B 3 ARAR AR RGN A REAT A, AR B AT I B (Timer 31 i A\ i 2R I 7]
LA 45155 48MHZ) -
16N FF AU BEAT AR, TR B AR (i
LD ERES) 5%/
L DNEREBURAY 81l
vt PWM S, BB
Hh i A

16.1.1 30z

T e RGBT A, P ERATHER TN SR 00 as i TIMx_CRO[TXPSCI%Hil,
AR 8 M IAKL. WM RAMERIEAARA G, MR ECER S S LI SR R,
PANIAESEATH B AN LA S 0 2 8. BRI clk_pscx = SYSCLK/(2ATXPSC). 74l
(I B AT 5 TIMx_CRO[TXPSCI#I5E R UK 16-1 Fin.

* 16-1 7355 I BhiER 5 TIMx_CRO[TXPSCIX M. 5% £t

TIMx_CRO[TxPSC] | 430 &3k clk_pscx(Hz) | TIMx_CRO[TxPSC] | 43R &% clk_pscx(Hz)
000 0x1 24M 100 0x10 1. 5M
001 0x2 12M 101 0x20 750k
010 0x4 oM 110 0x40 375k
011 0x8 3M 111 0x80 187. 5k

16.1.2 TIMx__ CNTR RYiES 5%

TIMx_CR1[TXEN] = 1 J5 TIMx__ CNTR FFuH1H%0. #A5F TIMx_ CNTR IS #ER B iR 2
FEsiE, R RS N PATSEE . L TIMx__CNTR B, Jeilmsy, s
[ED K PR ZUR TR AT, ARG 1 ISR B R () 2R A7 5
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16.1.3 iRy

TIMx__ARR

TxOCM
SYSCLK Iz1X
—>
oc 0 timx oc
TxPSC ocn 1

P 16-1 i 2 i B P

FEATHAR 4 ) BOURE TIMX_CRO[TXOCMIHERL,  BLE TIMx__CNTR 457547 2 TIMx__DR.
TIMX__ARR B {1 0 et 7= i 5 5 R 7= Ao

16.1.3.1 TR LR

fii & TIMx_CRO[TXOCM] = 0 i, 18 TIMx__ DR>TIMx__ARR, it {5 G464 AEHET. it
& TIMx_CRO[TXOCM] = 1 i, % TIMx__DR > TIMx__ARR, Tfifr {5 B4 A T

16.1.3.2 PWM i

PWM i iR R, TIMx__ARR i€ o PWM I, TIMx__DR HisE EE 523 b,
25tk = TIMx__DR/TIMx__ARR*100%. it & TIMx_CRO[TXOCM] = 0 i, Qi3 A i $as i
TIMx__CNTR < TIMx__DR e, KT, R M s BEE TIMx_CRO[TxOCM] = 1
i, WREEATAAME TIMx__CNTR < TIMx__DR e, Htmr, R KET, g
FEATHERE TIMX__CNTR KT TIMx_ARR, 455 & .

16.1.3.3 B

B G TIMx_ CNTR = TIMx_ DR, F*ALEERUCHCSHE, PR TIMx CRI[TxTRIE 1, FEA
TR AR AR

B Y TIMx_ CNTR = TIMx__ARR, /4 BRESEMF, Wi brEAr TIMx CRI[TxIF] & 1, FEALT
KU 0, TIMx_CRO[TxOPM] YR5E /& 75 T4, TIMx_CRO[TxOPM] = 1, fFiEiH4L,
TIMx CROLTxOPM] = 0, FEHIFUHITEL.
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TMx CNTR 0000 ) 0001 X 0002 )} 1038 ) 103 X 103D X' 3000 X 3001 Y 0000 X 0001 ¥

TIMx_DR 103C

TIMx_ARR 3002

TIMx 0C

(TxOCM=0)
TIMx_0C

(TxOCM=1)
TxIR

TxIF

A A
match overflow

P 16-2 % E AR 5 HH
16.1.4 SNSSIERIRGEN

P00
TI from GPIO
TI POS
-] -
i -

16-3 Hi A5 5 IR AL HAS T HE &

Timer3/Timer4 ({4 A3 2 1 GPIO %\, TIMx_CRA[TXINMIAT L&A TEN:, 504 4/8/16 M5
U X SR 58S . JEIR G A5 5 ELIEE T 145 5 1R 4/8/16 AN 3

* | NIy

16-4 JEPARE 7

TEBAET NS T IEBUE, LI IS IR A RS S AT R, ik ETHEAT R AT,
CREMNTER SR
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16.1.5 BINIHIRIE

00 TIMx_ DR TIMx_ ARR

TI from GPIO

TxCEN
4>SYSCLK clk pscx

TxPSC >
—P

P 16-5 %y A i R 2 i B A 1

PR TN PWM {5 5K SEAE . TIMx_CRO[TXOCM] = 0 i}, #EZFAHSEHA L
FHE A 1A, BT R T B AR TE (B P SE). TIMX_CRO[TXOCM] = 1 i, JEFAHSEHA T
BEHT I A AN, R BRI BT 9K e (R Pk B ) FEASTH 22 TIMx__CNTR TH 25211 ik 6 1
WHE B 7> BIAEAN TIMx__DR A TIMx__ARR 57725

TI
TI_NEG A
TI_POS 4 4
TIMx CNTR  XXXX 0000 X 0001 ) 1038 )} 103C ¥ 103D X 3000 X 3001 ¥ 0000 X 0001 X
TIMx_DR 0000 103C
TIMx_ARR XXXX 3001
TxIR
TxIP
A A A A
H level software H level period
start clear detect detect

16-6 ¥ N3 #A 2(TIMx_CRO[TXOCM] = 0)it} £ &

Ll TIMx_CRO[TXOCM] = 0 9%, Fi#E TIMx_CRA[TXEN] = 1, {HfigdEAt4as. ATt
B BRI E S A ETHER, JEARTHEENE O JFEBIFA T SRR R RN,
TIMx__CNTR A7t TIMx__DR, R sl FhrE4 TIMx_CRA[TXIR]E 1, TIMx__ CNTR 4k4:
Al B A IR N 2 A EFHERE, K TIMx__CNTR FMEA7E TIMX_ARR, [l i
brEAL TIMx_CR1[TXIP]E 1, TIMx__CNTRi% 0, #i4& TIMx_CRO[TXOPMJJLE & 75 EH T 4a 144,
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TIMx_CRO[TxOPM] =1, {#1Eit4L; TIMx_CRO[TXOPM] =0, EFrit4k.

4 Timer3/Timer4 AR BN A EARE, Hi-EUE TIMx__ CNTRIAF] OXFFFF B, &
A ERSEAE, PR RREAL TIMX_CR1[TXIF]E 1, TIMx__ CNTR % 0. 4 TIMx_CRO[TXxOPM]#k
EATEHTHE TIMx_CRO[TXOCM]=1, {F1E114; TIMx_CRO[TXOPM] =0, EHiit%.

16.1.6 Timer4 § FG S
HZ% FG R =4,
16.2 Timer3/Timerd H{F22

16.2.1 TIMx_CRO (0x9C/0X9E) (x = 3/4)

(A 7 6 5 4 3 2 1 0
EA i TxPSC TxOCM TxIRE RSV TxOPM TxMOD
KA R/W R/W R/W R/W R/W - R/W R/W

BAE 0 0 0 0 - 0 0
(A R ik
BT S I B o AU 2
FITXF R Gl B BEAT 43 S0 E B A v H B3 B B, 2 B0 PR ) B A% A -
000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz

[7:5] TxPSC
100: 1.5MHz 101: 750kHz
110: 375kHz 111: 187. 5kHz
T Timer3 MM AP, 111 XM 48MHz
S A R
0: TIMx_ CNTR <TIMx_ DR, %ith 0; TIMx_ CNTR = TIMx_ DR, #iHi 1
1: TIMx_ CNTR <TIMx_ DR, #%ith 1; TIMx_ CNTR = TIMx DR, #iiio

(4] TxOCM
W NTEPA A A RO
0: FHARHIAS BTN LA, BT BT BEws bk 5 (5 T Bk 3
Lo AHAEPAS N BRI LA, R RRIR S BT ks (1K HL~F ik o)
A PUACUC T Hh T

- — S NARARA - e ) e B A e
0: AMfiRE
1: fifige

V1.3 208 www.fortiortech.com




Fortior Tech
B3B3z

FU6832N1

[2] RSV TR

B AR

THIFAE R AR, FEAR T AT LT U AR
AR BT B

BN SRS PWM R A I Bl R A T3 i A
0: FATHHE AL

L: FEARTHEEE 1L (TIMx_CR1[TxEN] % 0)

TAERE AL

0: HNIH R

1: R

[1] TxOPM

[0] TxMOD

16.2.2 TIMx_CR1 (0x9D/0X9F) (x = 3/4)

fir

7

6

5

K

TxIR

TxIP

TxIF

TxIPE

TxIFE

TxINM

TxEN

x5

R/WO

R/WO

R/WO

R/W

R/W

R/W

R/W

R/W

HAE

G2y

iR

(7]

TxIR

i LU LA Hh Wr AR bR B AL

S NS Ok T A I o W A bR AT
B

0: RARAEH Wt

Lo RA WAt

5

0: ¥§ 0

1 BE X

(6]

TxIP

A EE X

S N PWM ] SIS o I AR S AL
B

0: RRAEHWrF:

Lo RS Wt
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i AT BT W AR AL, BFEATHEARE TIMx_ ONTR 5
EL# A TIMx  ARR ULECHT & 1.

BN BT B P W AR AL, Timer A %K) PWM
JE T AT B0A% TIMx ONTR 248 RJnE] OxFFFF i & 1,
%

0: ARk gt

Lo RA Al FAF

5.

0: 350

1: BEX

AR TR X

By NAR AR PWM ] SR 00 e b i

0: AMfife

1. fifige

AR AT B T e

BN B TS b b A R

0: Afiipe

1: ffigE

o N 5 IR DK TR e 4

N T K SN T BOEE, B R S R

00: AR

01: 4 ARG B A

10: 8 ARG

11: 16 /> FR G A 1)

BT ARl RE

[0] TxEN | 0: Al

1: ffigE

[5] TxIF

[4] TxIPE

[3] TxIFE

[2:1] TxINM

16.2.3 TIMx__CNTR (0xA2, 0xA3/0x92, 0x93) (x = 3/4)

TIMx__CNTRH(0xA3/0x93)
A 15 14 13 12 11 10 9 8
EA S TIMx_ CNTR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAMA 0 0 0 0 0 0 0 0
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TIMx__ CNTRL(0xA2/0x92)

fr 7 6 5 4 3 2 1 0
ZFR TIMx  CNTR[7:0]

K R/W R/W R/W R/W R/W R/W R/W R/W
EAhiE 0 0 0 0 0 0 0 0

L ZHR ik
[15:0] | TIMx_ CNTR | EEASit-Hedmit

16.2.4 TIMx__DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)

TIMx__ DRH(0xA5/0x95)

(A 15 14 13 12 11 10 9 8
4R TIMx__DR[15:8]

K R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0

TIMx_ DRL(0xA4/0x94)

L 7 6 5 4 3 2 1 0
2 TIMx_ DR[7:0]
Byt R/W R/W R/W R/W R/W R/W R/W R/W
R[N 0 0 0 0 0 0 0 0
L B iR

f e HURTL R (A S)

[15:0] | TIMx DR
o NA SRR R B g K B T BUE ()

16.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)

TIMx__ ARRH(0xA7/0x97)

£r 15 14 13 12 11 10 9 8
EAS TIMx_ ARR[15:8]

FAY R/W R/W R/W R/W R/W R/W R/W R/W
BAE 0 0 0 0 0 0 0 0

TIMx__ ARRL(0xA6/0x96)

DA 7 6 5 4 3 2 1 0
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A FR TIMx ARR[7:0]
KT R/W R/W R/W R/W R/W R/W R/W R/W
p=EDA[El 0 0 0 0 0 0 0 0
AL R ik
A EREEMES). F6 R S% FG it =4
[15:0] | TIMx ARR
EONFEERBE R A B AN PWM R A - A (A )
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17 Systick

17.1 Systick $&{Eis8B
O B R] PE AL JE s 1A Y] Systick H KT, i B SYST _ARR Z 728 B 7AW E i, iE
DRV_SR[SYSTIE] = 1 fiig¢ Systick ¥, ¥ AIL4 10,

17.2 Systick S1F=

17.2.1 DRV_SR (0x4061)

(A 7 6 5 4 3 2 1 0
4K SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
FAY R/WO R/W R/WO R/WO R/W R/W R/W R/W

SAME 0 0 0 0 0 0 0 0

A 2R ik

Systick H I EFbrEAL
B

0: AR F1t
(7] SYSTIF | 1: KA W iff
5.

0: 750

IR - 9'4
Systick HWi{fifE
(6] SYSTIE | 0: Afiifig

1: ffigE

FG i s br B Az
FOC 3R/ 75 YUK AN, B — Bl (B A), P2 — K FGIF ik
BE:

0: REEHWFME
Lo RAEH

(5] FGIF

[4] DCIF
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Driver FLEZITHD W 4R &

2 Driver vF¥({f % T DRV_COMR I, #24& DRV_SRIDCIM] ¥ & 1) i+¥07 [H), H
U 2 5 = A v B

B

0: RKAEH W

1o RA W FeE

CF

0: G0

1: =9

[3]

FGIE

FG rhibr g

T ERE S, FOC BKah/ J5 SR ahiny, AR — B (R ), 79— FG il
0: AMlige

1: ffiRE

[2]

DCIP

FEAE Driver PRBEUGHED 18T 2 % B #A %
0: 1 AR 1 kb b
L 2 N4 1 I b

[1:0]

DCIM

P C i WA o 4

M- HUE ST DRV_COMR I, R4 DRV SRIDCTIM] (5 B 341 tr A2 75 7 A v
00: A=Az ity

01: T by 7= h i

102 THEEs 0] R THHOR = AR b

UL PHEGE IR b/ 10 B kA #7= Ae hil

17.2.2 SYST_ARR (0x4064, 0x4065)

SYST ARRH(0x4064)
r 15 14 13 12 11 10 9 8
R SYST ARR[15:8]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 1 0 1 1 1 0 1
SYST ARRL(0x4065)
fr 7 6 5 4 3 2 1 0
b SYST ARR[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
SAME 1 0 1 1 1 1 1 1
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AR

Eiipa

[15:0]

SYST_ARR

Systick BE#H
WEIE Y E Systick PRI, BRIAH 1ns

AR N Systick FWiZE = SYSCLK/(SYST ARR[15:0] + 1)

BE YE I [0,65535]
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18 Driver

18.1 Driver $#{Fix I8

18.1.1 Driver &7}

N E Pre-driver it .

X

vcce

UH
VH

DRVOE

uL
VL
WL

High Side
Pre-driver

EN

vcce

EN

Low Side
Pre-driver

LW
>| g |——\NV\r

 — Motor
q

;& LV _AAA

LU
>I Z |——\/W\,———|

& 18-1 Pre-driver fHAE &

IBUS

3P3N Pre-driver Bk sh#i 1% 18-1 fix, UHNH/MWH #1 UL/VLWL =4H PWM 15 54 Pre-driver
i N5 5, HPUHPVH PW & L UL VLW 3| Jy Predriver HJ#itHh{E 5. &
H_PU/M_PV/H_PW 5 i {55 UHNVHMWH xRk 5% . DRV_CR[DRVOE]Y Pre-driver [ffi g fi o

fic & 7517 %% DRV_CR[DRVOE] = 1, fiifit Pre-driver i, MH UHNVHWH 2354 7 jFi% 5
H_PU/H_PV/H_PW 5] T-355) PMOS BIMHR, ULNVLWL 73 5l#i% 2 L_UL_VIL_ W 5] A T-3K
5 NMOS FIitl. PMOS F1 NMOS #ii H Hi R 3RS FEALIE #%

V1.3

216

www.fortiortech.com



= Fortior Tech

- UUBTE FU6832N1

18.1.2 B liER

DRV DR 5

OCxREF, DEAD
Foc x| [ ™ COUNIER > JONE
0 B 0oCxL
0CTaL >0

P 18-2 i H P i AR L BT ZATE

fic & Driver fbk T{ERT, 7F5ACE DRV_CR[MESEL] = 1, B ME i%&#% FOC 30, [ AJ7 ik
FiE

4 DRV_CR[OCS] =0k}, PWM [jELi{E >k DRV_DR, #it i) PWM {55 L OCTxH A%,
4 OCxH FI OCxL [RIis 4y, OCTxL Jeififiit. 4 DRV_CR[OCS] = 1 I, PWM (¥ ELHAE K H
FOC i, frthift) PWM {55 LL OCTxL 5%, 4 OCxH Fil OCxL Al 4iithiit, OCTxH At .

18.1.2.1 iHEILLIBASER

fii & DRV_CR[OCS]i# PWM [ EL#AE K B FOC #ibk(t) FOC_CMPUN/W BER 4 B 1 L4
{H DRV_DR. CHAEZ 24t UG 3 3 =18 545 PWM 55 OCREF, i DRV_DR A T-5581
NS . MR . 4150 DRV__CNTR /ML, OCXREF #imH T R,
F IR

M. & DRV_CR[OCS] = 1, WEUANRH FOC i) FOC_CMPUN/W JE5THEUEELEL, A=
%t OC1REF/OC2REF/OC3REF.
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P BBER FU6832N1

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\/

0 t

OCIREF

OC2REF

OC3REF

& 18-3 PWM “: i [&]

lic EDRV_CR[OCS] = 0, i&FFH I E K BMEDRV_DR G THEUE LLEL, Az =6 5 27 LU AH ]
[JOC1REF/OC2REF/OC3REF. %t = DRV_DR/DRV_ARR*100%.

18.1.2.2 FEX &R

OCXREFHJ i 5¢ il SEIX I [ N\ o A/ NIEIE #R A —ANSALAUSEIX KA RS, = AVEIE A SEIX i
HIE, JEiIDRV_DTRW B AEIX ], 24 OCXREF b5 & A= i, OCXL ) 5K b i Hi = B °F Eb
OCXREF ] LT 4EIRDRV_DTRE E [ ] . 24OCXREF | [y A AR, OCXH S b Hi e HE 1
ELOCXREF(1) F P& 4EJEDRV_DTR & I ] o

OCxREF | B A I
0CxL | § § ]
0CxH : :
T e >« >« <
tdelay tdelay tdelay delay
P 18-4 i FE X 4 A\ 1 H A
18.1.2.3 fthi{Eae SR IE

AL E DRV_CMRIXHEF[XLE ]k F4 H B 20 7 R F P B 4 A BB X BN o BT
DRV_CMR[xHPIFI[XLPLi& £ 4 H Akt . ZERH T 5 hles, Timer1 H2h#% ] DRV_CMR i £
B ThEE. FlE DRV_CR[MESEL] = 0, &£ IKaNE, 4 Timer1 =45 NIHFI, XM
[¥] TIM1_DBRx 14%i £ DRV_CMR.
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[ TIMI DBRx from TIMI |

data update from TIM1 0
—>
0 11
[ MESEL | [ CMP CR2[4:3] || DRV CMR |

18-5 Timer1 E 3% DRV_CMR 1 CMP_CR2[4:3]
i EDRV_DR. DRV_ARRMIDRV_CMRH] S HL il 78 HE AR 55T, DRV_DRFIDRV_ARR#E
HIPWM 5 25 LA B, DRV_CMR[XHE]FIDRV_CMR[XLEJz i/~ B4 AR 2

0CUL |

oo [
OCVL i i
on
oon ||
i ULE=1 i VLE=1 i WLE=1
! “others=0 ! others=0" ! others=0 !
K 18-6 T 7e HIBE K
OCUL | 1
OCUH | 1
OCVL i
oo |
OCWL 1
0CHH 1 1
| Uo/t\i]/iLsE:g .
18-7 NP
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18.1.2.4 FiaHHERE MOE

0ISUH %
UH

OCUH 1

MOE

OISUL gy
OCUL

—

YOE DRVOE

0ISVH
OCVH

' v Y

GATE
DRIVER

MOE
OISVL Ty

' v Y

OCVL L VL |

—

MOE
OLSWH_ T
1

OCWH

OCWL

P 18-8 i H P2 il B LA ZRAE

i BEDRV_OUTI[MOE], #itiPWME, M TIEaHEHL. 25 1EDRV_OUT[MOE], fiti# it E
B T, {5 I LR E] .

18.1.2.5 HAR
19.1.2.5.1 LEERICE B

IHIIDRV_SR[DCIM]i5 & FLE TR H W= A 126 F, % B HLE{EDRV_COMRBEE HL UL L A K7
FEA I ] . 24 AR A B 2% T DRV_COMR, H.£#54 DRV_SR[DCIM] ¥ & #) % Eit, 724
Drivertb A ULEL R TiE K, TilrhrEADRV_SR[DCIF]f{FE 1.
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DRV_COMR
DRV_CNTR

QR N N A N A |
e 11

P rrt 111t
QSN2

DCIM = 00(Disable)
DCIF

] 18-9 Driver %5 VT g A by
19.1.2.5.2 FG Hal#f
B # DRV_SRIFGIE]f#fit FG H1lbr, FIMLERE —RI(BAME), P E— KPR,
18.2 Driver 51725

18.2.1 DRV_CR (0x4062)

fir 7 6 5 4 3 2 1 0
R DRVEN DDIR FOCEN DRPE 0CS MESEL RSV DRVOE
it R/W R/W R/W R/W R/W R/W - R/W
S AE 0 0 0 0 0 0 - 0
A ey ik

TR AR
(7] DRVEN | 0: AMfiifig

1: ffife

it 5 R (1E S %)

oA ML B 7 ), 7 B SR B A FOC BREHHIA 2. o/ FOC Bl A% A BT AT 24
A7, A FOC IEFRE G BEARL, TPl FEN Tinerl #XZ

0: IE#%

1o %%

FOC HLH A e

(5] FOCEN | 0: AMf#fifg

1: ffiRE

(6] DDIR
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(4]

DRPE

DRV_DR Tk %1 i

FERETRE RS, PCPE'S DRV_DR &, B /e Bods 5L T FE R g 28k

W%, 4ES DRV DR J5, B 7 %) 5
0: ANMffigk
1: fifige

[3]

0CS

EE A SR YR IR FE
0: DRV DR
1: FOC #e

(2]

MESEL

ME TAEAR %k £
0: J7d RN
1: FOC JXzN##E

[1]

RSV

TR

(0]

DRVOE

Driver {#ifE
0: AMERE
1: ffgg

18.2.2 DRV_SR (0x4061)

fr 7 6 5 4 3 2 1 0
B SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
Pyt R/WO R/W R/WO R/WO R/W R/W R/W R/W

S AE 0 0 0 0 0 0 0 0
(A 2R i
Systick bR ELL
B2
0: RAKAEH B

[7] SYSTIF | 1. RAHWFHM
5.
0: 350
1: BEX
Systick HHi ¥ A

(6] SYSTIE | 0: AM#ifg
1. f#RE

(5] FGIF
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FG rh bR Ao
5%

0: REEHWHE
L A A

5

0: 750

1: BEX

(4]

DCIF

Driver HLAZUUHER Wi S0 br i fir

2 Driver THH({E ST DRV_COMR I, AR#E DRV_SR[DCIM] ¥ & 1+ E 7 ) A
R A T

B

0: REEFWHE

1o RAEF B

5:

0: #50

1: TEX

[3]

FGIE

FG Hh i fi i

TR RE J5 . FOC B3/ 77 I SR sl ik e — BBl (RT3, 7 A2 — K FG Hh il
0: Afiige

1: fiige

[2]

DCIP

PR Driver ELEE TR Hp B i) i A %k
0: 1 /ME A
L 2 AN

[1:0]

DCIM

b A DT A F S S

BB SE T DRV_COMR I, R4 DRV_SRIDCIM] (¢ B 7 /2 75 7= A o i i Sk
00: A=Az iy

01: & ) Lot Hy 7= A b

100 THECES 1R R THEOT ] 7 AR

11: s a) b/ ) R v Hm 4 A v b

18.2.3 DRV_OUT (0xF8)

fr 7 6 5 4 3 2 1 0

2 MOE RSV OISWL OISWH 0ISVL OISVH 0ISUL 0TSUH

Eyii R/W - R/W R/W R/W R/W R/W R/W
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pEDA N

EXi

iR

[7]

MOE

A g

FIF3E 4% =M MRS S S ORI . AT RS 1 R 0. RELRHVIR

PR (LET 28, 1. L B, BEfFE 2 0, SR

0: AVERE, oy ORI T2 K T

DRV _OUT[OISUH]/DRV_OUT[OISVH]/DRV OUT[OISWH]FH

DRV_OUT [0ISUL]/DRV_OUT[OISVL]/DRV_OUT [OISWL].
L fERE, it oRIE TG UBE

(6]

RSV

TR

(5]

OISWL

WL F) %8 H 25 I L P
% 0ISUH ik

(4]

OISWH

WH F) % H 25 A HLSP
% 0ISUH ik

[3]

OISVL

VL )% H 25 R HLF
2 0ISUH #5ik

(2]

O0ISVH

VH )% H 25 A P
22 0ISUH Hiik

[1]

0ISUL

UL F %8 H 25 TR L P
23 0ISUH Hiik

(0]

0ISUH

UH FR) % H 22 PR HL T

AL BEE UH % 2SI FESFE. 24 DRV OUTMOE] = 0 B, % 2% PR FE S 55 B MOS

0: fKHF
1: HHET

18.2.4 DRV_CMR (0x405C, 0x405D)

DRV_CMRH(0x405C)

r 15 14 13 12 11 10 9 8
R RSV WHP WLP VHP VLP
HKH - - - - R/W R/W R/W R/W

SAME - - - - 0 0 0 0

DRV_CMRL(0x405D)

V1.3

224

www.fortiortech.com




Fortior Tech

UUBTE 3%
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A

K

UHP

ULP WHE WLE

VHE

VLE

UHE ULE

%

R/W

R/W R/W R/W

R/W

R/W

R/W R/W

SAE

A

AR

Eiipa

[15:12]

RSV

TR

[11]

WHP

WAH A i AR
0: mHFAK
1: RHESFA R

[10]

WLP

W AR T A AR P
0: mHFAK
1: fRHESFAE R

[9]

VHP

VA A i AR
0: mHFA
1: RHESFA R

(8]

VLP

VAT A i AR
0: mHFAK
1: KA

(7]

UHP

U AH 7 % AR P
0: EHTAR
1: KA

(6]

ULP

U Bt
0: ST
1 ARBTFA K

(5]

WHE

WA i A e
0: AMlifE
1: ffifE

(4]

WLE

WA i A e
0: AMlifE
1: ffifE

(3]

VHE

V AH EE AT R
0: Afifige

V1.3

225

www.fortiortech.com



Fortion

UUBTE 3%

Tech
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1: ffifE

(2]

VLE

VAR & S RE
0: AMdigE
1: ffige

[1]

UHE

U A % 4 Ad g
0: AMEiEE
1: ffige

(0]

ULE

U AH R B i A e
0: AMiiag
1: ffifE

Vack

B X4 DRV_CMR[W/V/ULE]F1 DRV_CMR[W/V/UHE][FH 1, W/V/UMLLIHEANSE, L FHrHE AN H PWM
W, TR E 336 ABEX
B O UEIREINT, Timerl £ EBh#5H] DRV CMR 2775

18.2.5 DRV_ARR (0x405E, 0x405F)

DRV_ARRH(0x405E)
Bt 15 14 13 12 11 10 9 8
EA S RSV DRV_ARR[13:8]
it - - R/W R/W R/W R/W R/W R/W
S AE - - 0 0 0 0 0 0
DRV_ARRL(0x405F)
(A 7 6 5 4 3 2 1 0
KR DRV_ARR[7:0]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
{0A e R
[15:14] RSV TRE
THECER I AR, e BB (rh e S A )
Driver vHA(#E A O FFUATH#E] DRV_ARR/2 - 1, 74 BRisfr, AR5 T ik4k
[13:0] | DRV_ARR | %0
HHEAR: FPEINZ £ = 48MHz/DRV_ARR
DRV_ARR [¥J{8 LA Bl 48MHz TH5, HU{HE1H [0,16383]
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T BRARAER 0, 5 1 RN
18.2.6 DRV_COMR (0x405A, 0x405B)
DRV_COMRH(0x405A)
A 15 14 13 12 11 10 9 8
P s RSV DRV_COMR[11:8]
FHY - - - - R/W R/W R/W R/W
EAME - - - - 0 0 0 0
DRV_COMRL(0x405B)
Bt 7 6 5 4 3 2 1 0
A4 FK DRV_COMR[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
A e Hik
[15:12] RSV TR EH
TR Y L UL e
40 5 DRV__COMR AH%% FLii%i /& DRV_SR[DCIM] %52 (146 i, 724 DRV L
[11:0] | DRV_COMR | #UCErHIriE K, DRV COMR FRIE &R AR ok 12MHz 15
UCHC 56 B 1) 7 25 L = DRV_COMR*4/DRV_ARR*100%
DRV_COMR ({8 LAR Bk 12MHz 158, B [0,4095]

18.2.7 DRV_DR (0x4058, 0x4059)

DRV_DRH(0x4058)

A 15 14 13 12 11 10 9 8
4R RSV DRV_DR[13:8]
Y - - R/W R/W R/W R/W R/W R/W
SAE - - 0 0 0 0 0 0
DRV_DRL(0x4059)
(A 7 6 5 4 3 2 1 0
EA S DRV_DR[7:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
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(A SR R
[15:14] RSV 155
BRAF PWM 5 L REE
525 = DRV _DR/DRV_ARR*100%
[13:0] | DRV DR DRV_DR f¥J{EL AR 8 48MHz 7155, i v [ [0,16383]

T A AZE SRR, it PW CLERRN S TR SLIX

AN

18.2.8 DRV_DTR (0x4060)

£z 7 6 5 4 3 2 1 0
L HR DRV DTR
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
[0A 2 FKR i
BEIX I} ] % &
BEIXHFE] = (DRV_DTR + 1)*T
[7:0] DRV_DTR | #:DRV_DTR = 11, MIZEX S [E] = 12%41. 67ns = 500ns
vE: WS E DRV DIR = 0, ANHHAFEIX B [a]
18.2.9 DRV__CNTR (0x4066, 0x4067)
DRV__CNTRH(0x4066)
AL 15 14 13 12 11 10 9 8
R RSV DRV CNTR[11:8]
Byt - - - - R/W R/W R/W R/W
=R DA - - - - 0 0 0 0
DRV__CNTRL(0x4067)
AL 7 6 5 4 3 2 1 0
LR DRV CNTR[7:0]
2R R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
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UEUBTE2

vE: RETE DRV _CR[DRVEN] = 1 i, AHES A DRV CNTR

FU6832N1
(A SRR £y
[15:12] RSV TR
THEE
DRV__ CNTR A AR5 12MHz +155, Driver Xf 43 = DRV CNTR*4/DRV_ARR*100%
[11:0] | DRV__CNTR | ER{E il [0,4095]
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19 WDT

B VE R A TARE ARSI PRI S R e 8%, B2 TR B FI24T, Bk MCU
HBVEHLIITE DL &I TARREE . BaET IR, & TEER S aTH. SE T IR ER &
B, BIREE S MCU 407, 2P MMk 0 FriRiglr. ERERFETdfEY, e —BRa

[ [V 0 E I SR EAT HI4a1E,  CAB LB T TR Em a8 AR PRI .

A VATESE B0 5 A O FRAGTERT, ik 21 OXFFFC Wi th— MK BE 4 APz it b E R (S 5
it MCU B4z, R MHhE 0 JFUaizAT. BErPEIsiT e SE [ TIRIERME S, BT e a4

[B]£] WDT_ARR [BEEE, I EHIT A6

19.1 WDT {E@;F=EIR

B MCUZEAfHUAR B IRAE U, WDTRHZ L THEL, BT SE R

B MCU{Ef EidfEd, WDTHR2H: A shEEH
B WDTEN 2 B EMCUE A, RST _SR[RSTWDTIHK 2 E1

19.2 WDT #2{Fix BB

B CCFGL[WDT ENIE 1, BEh&EIIM, FHITHM 0 a3
B E WDT ARR (AERAE AT LUBCE B 3h & T 1 2 /1) 5

B AEREFNIEITT R E WDT CRIWDTRF] = 1, &I 1it%kss =% WDT ARR.

19.3 WDT F1F=8

19.3.1 WDT_CR (0x4026)

VA 7 6 5 4 3 2 0
LK RSV WDTRF
A - - - - - - R/W
XA - - - - - - 0

AL ZFR #id
[7:1] RSV FRE

E I 1e1a61k
(o] WDTRF | 0: TE X
1 B ECEE ) WDT ARR IV E(E, BTG
19.3.2 WDT_ARR (0x4027)
fr 7 6 5 4 3 2 0
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L WDT ARR
| R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
AL B ik
EIE IS
[7:0] WDT ARR
WEE I TH RS YA 1 = 8 7
19.3.3 CCFG1 (0x401E)
fr 7 6 5 4 3 2 1 0
FR RSV LVWIE WDT EN RSV
KA - R/W R/W - - - - -
=X DA] - 0 0 - - - - -
fr 2R iR
[7] RSV R
LVW 820 H i fe g
(6] LVWIE | 0: Af¥ig
1: ffige
WDT fii e
(5] WDT EN | 0: AfHige
1: fifige
[4:0] RSV R
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20 RTC Shd¢hize
20.1 RTC BEXINHEER

INT_CTRL

RTC_TML[7:0] —>» RTC_EN
(active high)

RTC_IF
RTC_TMH[7:0]— CNT_PROC >

IFINT INT OUT

sng vivad NoN

RTC_EN
(active high)

% 20-1RTC S AT HEHEX]
20.2 RTC $&{Fi%EH
GAff4s RTC_TM, BE RTC it E (. MoE RTC_STARTC_EN] =1, ffE RTC it44.

20.3 RTC F1F=8

20.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH(0x402C)

fir 15 14 13 12 11 10 9 8
B RTC_TM[15:8]

HA R/W R/W R/W R/W R/W R/W R/W R/W
BAHE 1 1 1 1 1 1 1 1

RTC_TML(0x402D)

fir 7 6 5 4 3 2 1 0
B RTC TM[7:0]

HA R/W R/W R/W R/W R/W R/W R/W R/W
BAE 1 1 1 1 1 1 1 1

DA R Ei:p%)

RTC THEZF 7 2%

B IEAETH B A
5 RTC T HasLh 32768Hz MR O TH B AN (E R R, 77 A4 i oK,
THEERTE 0 IR ERT T U6 T4

[15:0] RTC_TM

20.3.2 RTC_STA (0x402E)

AL 7 6 5 4 3 2 1 0
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£ F5 RTC_EN | RTC_IF RSV ISOSCEN RSV
HA R/W R/WO - R/W - -
S AE 0 0 - 0 - -
{0A AR iR
RTC fd e
[7] RTC_EN | 0: AffifE
1: fifige
RTC Hhir bR AL
TS T RTC M N 1
i
" - 0: KRR FAf
Lo KAl A
5
0: 750
1: BEX
[5] RSV TR
PN I I A R
[4] ISOSCEN | 0: Aflifg
1: ffige
[3:0] RSV TR B
20.4 RIPEOHE
20.4.1 BIPPBOER Y

IS A A f ) FH A FS AR s v PN FS BRI e ) Dy

DAPRISS Sy i bt JESR BAR T 4 M R FE .
WeHET 7% B E CAL_CRO[CAL_STA] = 1, JFafRHEdfE, it CAL_CRO[CAL_BUSYFri&E

(ORTIINliBNs

o OE A
EE T

O B Ao P PRI PO AR B 4 MBI B M

o BMEIREE: AR MKRE 12 (2R THEES,

W, RS2 (CAL_CRO[CAL_BUSY] = 0)J&, iHl CAL_CRO[CAL_ARR]
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20.4.2 BIhERHESFES
20.4.2.1 CAL_CRO (0x4044) CAL_CR1 (0x4045)
CAL_CRO(0x4044)
A 15 14 13 12 11 10 9 8
CAL_STA
B /CAL BU RSV CAL ARR[11:8]
Sy
it R/W1 - - - R/W R/W R/W R/W
S AMA 1 - - - 0 0 0 0
CAL_CR1(0x4045)
Bt 7 6 5 4 3 2 1 0
E CAL_ARR[7:0]
HH R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
DA e iR
I e A v A
i
CAL STA | 0: AEERLFE 58 B
[15] /CAL_BU | 1: FonhEid FEIEAEBEAT
SY 5
0: LEX
Lo A s e e Th B
[14:12] RSV TR
RewETH il
i P AR BN b R 2 AR T4 4 AN B A A 4
[11:0] | CAL_ARR
VR HULE Y 0 BFERAR IO RAG R ARN, MUAE Ay OxFFF B 2R v 2 H
(T Bl A B PR i R ) o
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2110
21.1 10 i@

S HE 22 MEH GPIO 51, 4% P0O.O ~ PO.1, P05 ~ P0.7, P1.1 ~ P1.7, P2.0 ~
P2.4, P2.7, P3.0~P3.2, P34.

21.2 10 EgEiRAA

A~ GPIO it A7 AH 5% B4 il MG B 2 A7 IR 2 AN A R oK i PO.O AR 3127 17 25
PO, P1.0 Wit 325 77 4% P1, 8L PO_OE. P1_OE fit & ¥ 1 s w4 N4 .

B b FRHBRAEREX RN 1, Bk OSSR A FRIE S 21.3.9 PO_PU (0x4053)
21.3.13 P4 PU (0x4057) ;

B b, T AHMEETES% 5.3 GPI0 B AURFE:

B FCE P1 AN, P2 AN, P3_ANXFTRIHIAN 1. HAkum AR E 53748 4815275 21.3.6 P1_AN
(0x4050) ~ 21.3.8 P3_AN (0x4052) . i X ENBEIME S 5, AT ek, w17
& P1, P2, P3XfRAIALEE o EARZE N 0.

m PL.6 " PL.7, P2.0 T P2.4, P2.7, P3.0 ~ P3.2, P3.4 IO E AEMERE LS EE)

K.
21.310 H1F=L
21.3.1 PO_OE (0xFC)
VA 7 6 5 4 3 2 1 0
2 PO OE
HA R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
AL ZFR iR
PO. 0 ~ PO. 7 %04 N Hid e
[7:0] PO OE | 0: %A
1: it

21.3.2 P1_OE (0xFD)

AL 7 6 5 4 3 2 1 0
A FK Pl OE
Eyii R/W R/W R/W R/W R/W R/W R/W R/W
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p=RDA[El 0 0 0 0 0 0 0 0
AL R ik
P1.0 ~PL. 7 B 74 B f ge
[7:0] P1 OE 0: WA
1: il
21.3.3 P2_OE (0OxFE)
fr 7 6 5 4 3 2 1 0
L HR P2 OE
et R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fir R iR
P2.0 ~ P2. 7 W4 b i ge
[7:0] P2 OF 0: WA
1: #iH
21.3.4 P3_OE (OxFF)
VA 7 6 5 4 3 2 1 0
ZHR P3 OF
et R/W R/W R/W R/W R/W R/W R/W R/W
HEAiE 0 0 0 0 0 0 0 0
AL ZFR ik
P3.0 ~ P3. 7 ¥4 i e
[7:0] P3 OF 0: A
1: %
21.3.5 P4_OE (0xE9)
AL 7 6 5 4 3 2 1 0
2 F RSV P4 OE[5:4] RSV P4 OE[2] RSV
KA - - R/W R/W - R/W - -
S - - 0 0 - 0 - -
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(A 4 FR E(i3%)
[7:6] RSV TR B
P4. 4 ~ P4, 5 B v N L %
[5:4] | P4 OE[5:4] | 0: #A
1: it
[3] RSV (e
P4. 2 B N th s
[2] P4 OE[2] | 0: FIA
1 i
[1:0] RSV TR
21.3.6 P1_AN (0x4050)
Bt 7 6 5 4 3 2 1 0
P i P1_AN HBMOD RSV ODE1 ODEO
RE R/W R/W R/W R/W R/W - R/W R/W
SAE 0 0 0 0 0 - 0 0
A ey iR
P1. 4 ~P1. 7 BRI A Ak
[7:4] PLAN | 0: AR
1: ffigE
PL. 3 (AL E, 5 P1_OE[3]IAEYGE PL. 3 ZhRERL N 21-1 Fior
F21-1 P1. 3 i B
HBMOD | P1_OE[3] P1. 3 B
0 0 HerimN
(3] HBMOD 0 | ——
1 0 R
B sm R sl AR, e A K L LR T
1 1 20mA, T Hall FOfRE B At o 46 KA EKE)
5 B A A R
[2] RSV i
[1] ODE1 | PO. I £ BT IR M A
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P EBEE FU6832N1
0: ANMffige
1: fifige
PO. 0 & FE R IR AE BE
[0] ODEO 0: ANffige
1: fifige
21.3.7 P2_AN (0x4051)
fr 7 6 5 4 3 2 1 0
2 P2 AN
B S| R/W R/W R/W R/W R/W R/W R/W R/W
EAE 0 0 0 0 0 0 0 0
A 2R iR
P2. 0 ~ P2. 7 Bl R 0 e
[7:0] P2 AN | 0: Af#ige
1: ffige
21.3.8 P3_AN (0x4052)
AL 7 6 5 4 3 2 1 0
S HR P11 PL | PO1 PL P3 AN
S| R/W R/W R/W R/W R/W R/W R/W R/W
ROA N 0 0 0 0 0 0 0 0
[0A 2 FKR £
P1. 1 T HE A RE
0: IEfE
(7] P11 PL | 1: f¥ife
V. ANBERIBT SRS P11 (9 by F E AT R 7 FEL B
PO. 1 N s PHAE AE
0: IEfE
(6] POl PL | 1: f¥ife
VE: ARERIAFGE PO. 1 %y B BH AT dy L BH
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P3. 0 ~ P3. 5 SR 0 g
[5:0] P3 AN | 0: AfEfE
1: ffigk
21.3.9 PO_PU (0x4053)
AL 7 6 5 4 3 2 1 0
L HR PO PU
K R/W R/W R/W R/W R/W R/W R/W R/W
R A (=N 0 0 0 0 0 0 0 0
fir R £
P0. 0 ~P0. 7 4 B FHAE g
[7:0] PO PU | 0: Affige
1: ffige
21.3.10 P1_PU (0x4054)
fr 7 6 5 4 3 2 1 0
L HR P1 PU
A R/W R/W R/W R/W R/W R/W R/W R/W
EAiE 0 0 0 0 0 0 0 0
fr B £
P1.0~P1.7 s fHATAE
[7:0] P1 PU | 0: Afdife
1: ffige
21.3.11 P2_PU (0x4055)
AL 7 6 5 4 3 2 1 0
2 T P2 PU
ey R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
AL B iR
[7:0] P2 PU | P2.0~P2.7 L+ HaFR{FRE
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0: Aflife
1: f#gE

21.3.12 P3_PU (0x4056)

(A 7 6 5 4 3 2 1 0
e P3_PU
KA R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
fr e iR
P3.0 ~P3. 7 -7 B FHAEfE
[7:0] P3_PU | 0: AMfiifg
1: fiige

21.3.13 P4_PU (0x4057)

fir 7 6 5 4 3 2 1 0
e RSV P4 PU[5] | P4 PU[4] | RSV | P4 PU[2] RSV
KR - - R/W R/W - R/W - -

KA [: N - - 0 0 - 0 - -
fir LR ik
[7:6] RSV TR EH

P4. 4 ~P4.5 ) _bhr H A A g8
[5:4] | P4 PU[5:4] | 0: Aflifig

1: ffiRE
[3] RSV TR

P4.2 by HaBH S e
[2] P4 PU[2] | 0: ANfliRE

1: ffigE
[1:0] RSV TR
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21.3.14 PH_SEL (0x404C)
A 7 6 5 4 3 2 1 0
4% | SPITMOD | UARTIEN | UART2EN | T4SEL T3SEL T2SEL | T2SSEL RSV
HAY R/W R/W R/W R/W R/W R/W R/W -
HAME 0 0 0 0 0 0 0 -
fr SR iR
SPT MHLAIR 58 f5 MISO i FLIRZS

(7] SPITMOD | 0: iR
1: =
s 1AM RXD. TXD 5 UART1 i

(6] UARTIEN | 0: Aflifg
1: P0.5. P0.6 ZHINRXD. TXD F{#ifig UART1
s 1A N RXD2. TXD2 &5 UART2 i

(5] UART2EN | 0: Aflifg
1: P3.6. P3.7 &N RXD2. TXD2 F{fifi¢ UART2
Uity 15 F A Timer4 5 Timer4S

[4] TASEL | 0: ~"NEH
1: PO. 1 8% P0. O(PH_SEL1[T4CT] = 1)E A Timer4 (% N4t
Uit 15 FHA Timer3 B Timer3S

(3] T3SEL | 0: ANEH
1: PL. 1 8¢ PO. [(PH_SEL1[T3CT] = 1)/EN Timer3 % N H
Ui A AN Timer2

[2] T2SEL | 0: ~NEH
1: P1.OfEN Timer2 Hdi N4t
Ui 152 9 Timer2S

[1] T2SSEL | 0: AE
1: PO.7 fEN Timer2 B4 N4

(0] RSV TR B

21.3.15 PH_SEL1 (0x404D)

A 7 6 5 4 3 2 1 0

ZH RSV SPICT T4CT T3CT
V1.3 241 www.fortiortech.com



Fortior Tech

P BB FU6832N1
FHY - - - - - R/W R/W R/W
A - - - - - 0 0 0
fr SR iR
[7:3] RSV TR
SPI LR #
0: ThEEAR.HZ, PO.5 {FJ9 SCLK, PO. 6 ff:J9 MOSI
- . 1: DhRe#H%, PO.0 124 MOST, PO. 1 fE24 SCLK
7 : FU6S32N1 %43 NSS 51 #, {# /1 SPT Thfgmt, ELE SPI_CRIINSSMOD] = 00,
1 NSS {55 AN S i 1 5]
Timer4 ThREFF
[1] TACT | 0: IHAEAHER, M PO. 1 1EA Timerd HIH N4
1: IhAERR, (FH PO. 0 /EA Timerd HI% N4 H
Timer3 ThREFF
(0] T3CT | 0: THREAEAE, M P11 1EJ Timer3 MRS Nt
1: IhRERR, {1/ PO. 1 /EA Timer3 (% N4 H

21.3.16 PO (0x80)

iy 1460 HY 25 A7 2% PO//2/3/4 S22 5 15 1R, RMW F8415 1] 1 A& 2R A7 2 B (RMW 484 L3 21-2),

FoAta g Vi1 12 PORT & Al

(0 7 6 5 4 3 2 1 0
EAS GPO7 GP06 GP05 GP04 GPO3 GP02 GPO1 GP0O
KA R/W R/W R/W R/W R/W R/W R/W R/W

SAE 0 0 0 0 0 0 0 0

Az 2R iR

(7] GPO7 | % GPO7

(6] GPO6 | i1 GPO6

(5] GPO5 | 311 GPO5

(4] GP04 | i GPO4

(3] GPO3 | %11 GPO3

(2] GP02 | ¥ GPO2
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[1] GPO1 w1 GPO1

(0] GP0O T GPOO

21.3.17 P1 (0x90)

YA 7 6 5 4 3 2 1 0
L GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
eyt R/W R/W R/W R/W R/W R/W R/W R/W

=RDA[El 0 0 0 0 0 0 0 0

YA ZHR Eiip

[7] GP17 1 GP17

(6] GP16 I GP16

[5] GP15 1 GP15

(4] GP14 0 GP14

[3] GP13 T GP13

[2] GP12 T GP12

[1] GP11 I GP11

[0] GP10 T GP10

21.3.18 P2 (0xA0)

Ar 7 6 5 4 3 2 1 0
KR GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
eyt R/W R/W R/W R/W R/W R/W R/W R/W

=X DA 0 0 0 0 0 0 0 0

AL L HR #id

[7] GP27 U1 GP27

(6] GP26 BT GP26

[5] GP25 Ui 1 GP25

(4] GP24 I GP24

[3] GP23 Ui 1 GP23

[2] GP22 Ui GP22

[1] GP21 I GP21
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[0] GP20 ¥ 1 GP20
21.3.19 P3 (0xB0)
AL 7 6 5 4 3 2 1 0
2 HR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
Byt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA ZHR Eiip
(7] GP37 I GP37
(6] GP36 B GP36
(5] GP35 # GP35
[4] GP34 B GP34
[3] GP33 I GP33
2] GP32 B GP32
[1] GP31 3 1 GP31
(0] GP30 1 GP30
21.3.20 P4 (0xES8)
VA 7 6 5 4 3 2 1 0
L HR RSV GP45 GP44 RSV GP42 RSV
ey - - R/W R/W - R/W - -
SAi1E - - 0 0 - 0 - -
AL L HR #id
[7:6] RSV FRE
(5] GP45 B GP45
(4] GP44 I GP44
[3] RSV PR ¥
[2] GP42 BT GP42
[1:0] RSV PR ¥
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#* 21-2 RMW 4%

- Th e
ANL EES DA
ORL R A s 5
XRL A S aiE 5
JBC RN THIWTEEEE, NN BkE:, IR0
CPL RLE s
INC, DEC i, JsE
DJNZ 9 W 75 0Bk, A NoBkE:
MOV Px,y, C KA CIREL 45 ¥ 1P, v
CLR Px,y ¥t IPx, yi0
SETB Px, y B C1Px, y B 1
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22 ADC
22.1 ADC &1t

LTI ADC S —A 12 REER VGBI 75 /745 ADC, W4 15 /MiliE, o ADC i 0 ~ 13 A4k
51 ADC j#iE, ADC #iE 14 W ADC J#iE, VCC 5l id ADC_CRIURATIO)RD & HiFH 4
FUJS ELAEE N ADC il3E 14 FEATRAE . SKFE 7 SRR R AL (B AL ADC J8iE 0 k73] ADC ifiii 14)
Ff R RAE (LFE FOC fil A RAFA R Timer? filt B RAFERE) o T SRR IR 285 SR 25 DA W S5 A IR s
Hx 55 % A7 ADCx_DR(x =0 ~ 14). filAKRAEHI G RA 23] ADCx_DR, TMi2ix#] FOC
Beok Timer1 B LSS LI . FOC Bibliak Timer1 ABHR (14 3¢ 25 17 98 [ 52 LA ZC YR o) 55 % =X
PR RFE M GE SR . il RN B BB 1 B T8, U R ) B bl o i SRR Je 2R LU R
PR Seghm, NS — i 20 [F) i 5 AR SRAE R SRAE, JUSeREAT b AR, AR SE RS H 2)
W NI RAE R

ADC Rl iy 12MHz, KFERHA T DAC_CR[5:2]. ADC_SCYC %5 . FFE} a]5E
FE T )75 2% ADC HLAUREE .
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22.2 ADC EH

<
()
@)

p2.
p2.
p2.
p2.
p2.
P3.
P3.
P3.
p2.
P1.

P1. 4/AD10 D<——»
P2. 6/AD11[>F—>
P1. 3/AD12 [ X}—»
P1. 5/AD13[X}—»

ADC_MASK[14:0]

0/AD0 D<F——>
3/AD1 D<F—>
4/A02 D<F—>»
5/AD3 D<F—>
7/AD4 X< ——»
2/AD5 X ——»
3/AD6 D ——»
4/A07 XF—>
1/AD8 < ——
6/AD9 [ >}J——>]

==

FOC Trigger
Or

Timerl Trigger

»

AMUX

] 22-1 ADC % = HIAHE

ADC_CR

N 0ay
ASHOav
01LVIOY

NOI'IVOQV
410av

A10av

-
-

VDD5

From
AMUXO

\
——~o/<}4{

ADC

Interrupt to MCU

VREF

Yy

12-Bit SAR
ADC

22-2 ADC IhFEHER]

/
DRH/DRL
ADC1_DRH/DRL

ADC14 DRH/DRL
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22.3 ADC $#{Ei5iBg

22.3.1 |FEREET

ADC MASK
ADCEN
J Clear 0 By Hardware
ADCBSY & SetlStatADC
ADCDRO Sa:?;!“g Convension o 0 v
ADCIRT ) p— ¢ MCU Read Results
%] 22-3 ADC I 7REm 5
ADC 1 :

1. WEA/EMADCSH i KVREF;

2. WEMBET RIEHIEIEADC_MASK;

3. WERMEIEN KA HIADC_SCYC (5 /IME N3):

4. FcEADC_CR[ADCEN] =1, f#ftADC;

5. MEADC_CR[ADCBSY] =1, ADCJ44TAE;

6. TWHIAADC_CR[ADCBSY] =0, FiLHIADCH: sk

T - ADCH 0 U AR5 A8 e (14 18838 5 MG 2 w3 (B 4 Bead 18 2/3/4 )5, IR YR A i
21314, SRJGLEHIADC_CR[ADCBSY] = 05 iz Bl Sy i sl )

22.3.2 MR R

Y53 FOC J&, i 0/1/2/4/14 v T FOC fil & KA. it FOC_CRO[UCSELJL#EiEIE 2 B¢
THIE 14 TR Al R . (R BH L FUR PR, JEIE 4 AR itrip PR FEEIE . 75
WU P HL R AE AR R, I8 0 4 ia MSRARIEIE, J@IE 1 4 ib FERFEEIE. 78 = s B R AR
N, JEIE 0N ia MR FEEIE, 818 18 ib MERFREIE, JEIE 4 8 ic FIRFEBIE.

53 Timer1 5, @iE 4 H T BEE IR AR RAE. BB TIM1_CRI[T1TISH&EAL EAIE 540
AJiEH ADC, 4 CMPO_CRA[CMPOFS]=0 if, i#i& 10 HT U AHHERFE, @i 9 HT VA ER
FE, 8iE 8 T W AHHLERFE. 2 CMPO_CR4[CMPOFS] =1 i, 8 10 -+ U AR REE, 8l
12 TV AHHERAE, 1818 13 AT W AH R R FE.
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22.3.3 I EiEEs

#rf7ar ADCx_DRH Al ADCx_DRL A5 43 U e 5 Bl e Mot £ v 3 T AR 719 o Bdf T BA
M5 ADC_CRIADCALIGN]iE #4740 Bl /e IR m i 55 i AR 0 ~ VREF, it s #oid 4
# 22-1 fisr. ADCx_DRH Fl ADCx_DRL & A7 H A FH A 4 B M 0.

R 221 o AR UE 5 X 55 5 AR &R

WAL FRTF KRR T
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOFFF 0x7FF8
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22.4 ADC Hz22
22.4.1 ADC_CR(0x4039)

AL 7 6 5 4 3 2 1 0
2 ADCEN ADCBSY | ADCRATIO RSV ADCALIGN | ADCIE ADCTF
Byl R/W R/W1 R/W - - R/W R/W R/WO
EAiE 0 0 0 - - 0 0 0

fir R iR

ADC ffige
[7] ADCEN | 0: Afiife
1: ffife
ADC A ZN&ADC T kR EAT
BE:
0: ADC Z=/H
1: ADCIt:
(6] ADCBSY | H:
0: BEX

1: JAZh ADC ¥4

¥E: ADC MASK = 0 BT IR E 1 TEE X

ADC 38 14 S VCC HL R N 645 JE L

[2] ADCALIGN

[5] ADCRATIO | 0: 1/12
1: 1/6.5
[4:3] RSV TR
ADC i #fs % Tk £

0: ADC 34 %55, ADC 455-55 ADCx DR[11:0]
1: ADC 4 A2 R i vt 5%, ADC 45 54 ADCx DR[14:3]

TE: il R SRR AN B oM, [ D A IR 5

[1] ADCIE

ADC H W1 BE (AN 655 finh A 2 BT )
0: Afiif
1: ffRE

(0] ADCIF
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ADC 1 W S bR S AL
ZRIR ADC B SE i, AR E 1
B
0: RREHWEN
Lo RA Wi
5.
0: ¥50
1: TEX
22.4.2 ADC_MASK (0x4036, 0x4037)
ADC_MASKH(0x4036)
fir 15 14 13 12 11 10 9 8
4K RSV CH14EN | CHI3EN | CHI2EN | CHIIEN | CHIOEN | CH9EN CHSEN
FAY - R/W R/W R/W R/W R/W R/W R/W
=EDKEN - 0 0 0 0 0 0 0
ADC_MASKL(0x4037)
fir 7 6 5 4 3 2 1 0
4K CH7EN CHBEN CH5EN CH4EN CH3EN CH2EN CHIEN CHOEN
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
£z ZFR Ei:p%)
[15] RSV i
[14] CHI4EN | ADC i#i& 14 {fi5E
[13] CHI3EN | ADC i 13 fiifg
[12] CHI2EN | ADC i#i& 12 f#i5E
[11] CHL1EN | ADC i#i& 11 f#f
[10] CHI0EN | ADC i 10 fifg
[9] CHOEN | ADC J&@i& 9 f#i5E
(8] CHSEN | ADC jHiH 8 ffifE
(7] CH7EN | ADC @18 7 f#5
(6] CH6EN | ADC JHiH 6 ffifE
(5] CH5EN | ADC JEi# 5 ffifE
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(4] CH4EN | ADC JEiH 4 ffi§E
[3] CH3EN | ADC Jii# 3 f#§E
[2] CH2EN | ADC JiiH 2 ffi§E
[1] CHIEN | ADC Jii# 1 {5
(0] CHOEN | ADC J&i# 0 ffi§E

T R AE T C & ADC_MASK.

22.4.3 DAC_CR(0x4035)

DAC_CR (0x4035)

fir 7 6 5 4 3 2 1 0
4K DACEN | DACMOD ADC_SCYCH[3:0] RSV
HMy R/W R/W R/W R/W R/W R/W - -

SAH 0 0 0 0 1 1 - -

(DA ZRR 3%

[7] DACEN W, DAC 275 DAC_CR (0x4035) it
(6] DACMOD J, DAC 45 DAC_CR (0x4035) 1]

ADC KFEFRBARE . ADCiliE 8 ~ 13 HHEE.
0 I, SEREFEIIN ADC_SCYCH [2:0]4™ ADC 4 & 1A
1B, SREEFE A (ADC SCYC [2:01*8 + 7) 4> ADC i

ADC_SCYCH[3]
[5:2] ADC_SCYCH[3:0]

ADC_SCYCH[3]
B 3
[1:0] RSV feq

22.4.4 ADC_SCYC (0x4038)

ADC_SCYC (0x4038)
DA 7 6 5 4 3 2 1 0
4R ADC_SCYC[7:4] ADC_SCYC[3:0]
FAY R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 1 1 0 0 1 1
(A &R iR
ADC RFEE % E, ADCIEIE5~7. 14 LHWE.
[7:4] | ADC_SCYC[7:4]
ADC_SCYC[7] = 0 I}, KAEF N ADC_SCYC [6:4]1> ADC it i 1
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ADC_SCYC[7] = 1 i, AL W (ADC_SCYC [6:4]*8 + 7)1 ADC

B 3

[3:0]

ADC_SCYC[3:0]

ADC KRR I%E, ADCi@iE 0. 1. 3. 4ILHAEE.

ADC_SCYC[3] =0 i}, KA£fIHN ADC_SCYC [2:0]1~ ADC i & & 3
ADC_SCYC[3] = 1 i}, RAfHIHN(ADC_SCYC[2:0]*8 + 7))~ ADC i}

B 3]

22.4.5 ADCO_DR (0x0300, 0x0301)

ADCO_DRH(0x0300)
(A 15 14 13 12 11 10 9 8
e i ADCO_DR[15:8]
K R R R R R R R R
A 0 0 0 0 0 0 0 0
ADCO_DRL(0x0301)
(A 7 6 5 4 3 2 1 0
HFR ADCO_DR[7:0]
Y R R R R R R R R
EAME 0 0 0 0 0 0 0 0
DA e iR
U RAFA S ADC F 46 58 i f5 , ADC 3l TE 0 st
(15:0] | apco oe Kl ARYE ADC_CR[ADCALTGN] 344 3% 77 3%
T il RBEAE S ADC 45 A 2 5T & ML A A7 o
22.4.6 ADC1_DR (0x0302, 0x0303)
ADC1_DRH(0x0302)
A 15 14 13 12 11 10 9 8
R ADC1 DR[15:8]
FKH R R R R R R R R
EAME 0 0 0 0 0 0 0 0
ADC1_DRL(0x0303)
A 7 6 5 4 3 2 1 0
B ADC1_DR[7:0]
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Byt R R R R R R R R
LR AN 0 0 0 0 0 0 0 0
fr 2R ik
JIi 7 KA AR ADC B4 5e i J5, ADC JlIE 1 F st R
BHEFRHE ADC CR[ADCAL TGN 3854 5% 77 5%
[15:0] | ADC1 DR
VE: il SRR ADC 45 RA ST B I A
22.4.7 ADC2_DR (0x0304, 0x0305)
ADC2_DRH(0x0304)
fr 15 14 13 12 11 10 9 8
2 ADC2 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC2_DRL(0x0305)
L 7 6 5 4 3 2 1 0
2 ADC2 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
L B iR
JI 5 R A AR S ADC 4 58 Rl J5, ADC T 2 Beagh R
FrHE AR ADC CR[ADCALIGN] 3334} 3% 77 =X,
[15:0] | ADC2 DR
b RCRFEREE I ADC ERAS TR L F Ao
22.4.8 ADC3_DR (0x0306, 0x0307)
ADC3_DRH(0x0306)
AL 15 14 13 12 11 10 9 8
42 FK ADC3 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC3_DRL(0x0307)
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AL 7 6 5 4 3 2 1 0
2 ADC3 DR[7:0]
B ¥y R R R R R R R R
LR A[:] 0 0 0 0 0 0 0 0
fr 2R ik
i R ADC $e¥5E i )n, ADC diE 3 st i
HHRARHE ADC CR[ADCALTGN] IEHX 355 =,
[15:0] | ADC3 DR
VE b ACRFERE R ADC 45 RAS T S F 4%
22.4.9 ADC4_DR (0x0308, 0x0309)
ADC4 DRH(0x0308)
fr 15 14 13 12 11 10 9 8
2 ADC4 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC4 DRL(0x0309)
fr 7 6 5 4 3 2 1 0
ZRR ADC4 DR[7:0]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
L B iR
B RAE R 2 ADC #5352 i fm, ADC lIE 4 s |
FrHE AR e ADC CR[ADCALIGN] 3434t 5% 77 =X,
[15:0] | ADC4 DR
VE: il KRR ADC 25 RA ST B I A ds
22.4.10 ADC5_DR (0x030A, 0x030B)
ADC5_DRH(0x030A)
fr 15 14 13 12 11 10 9 8
LR ADC5 DR[15:8]
eyt R R R R R R R R
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EAiE 0 0 0 0 0 0 0 0
ADC5_DRL(0x030B)
AL 7 6 5 4 3 2 1 0
2 ADC5 DR[7:0]
Yy R R R R R R R R
A 0 0 0 0 0 0 0 0
fir R £
JIi 7 RAE AR ADC B4 5e Bl J, ADC JlTE 5 Fr &b R
HHRARIE ADC CR[ADCALTGN] 3EHX 355 =,
[15:0] | ADC5 DR
VE b ACRFERE R ADC 45 RAS T S F 4%
22.4.11 ADC6_DR (0x030C, 0x030D)
ADC6_DRH(0x030C)
fr 15 14 13 12 11 10 9 8
2R ADC6 DR[15:8]
Exyit R R R R R R R R
R[N 0 0 0 0 0 0 0 0
ADC6_DRL(0x030D)
fr 7 6 5 4 3 2 1 0
ZRR ADC6 DR[7:0]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fr R iR
B RAE R 2 ADC #5352 i fm, ADC J#IE 6 st |
FrHE ke ADC CR[ADCALIGN] 3434t 5% 77 =X,
[15:0] | ADC6 DR
VE: il SRR ADC 45 RA ST B I A fEds
22.4.12 ADC7_DR (0x030E, 0x030F)
ADC7_DRH(0x030E)
fr 15 14 13 12 11 10 9 8
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2R ADC7_DR[15:8]
KA R R R R R R R R
A 0 0 0 0 0 0 0 0
ADC7_DRL(0x030F)
A 7 6 5 4 3 2 1 0
B ADC7_DR[7:0]
KA R R R R R R R R
SAME 0 0 0 0 0 0 0 0
A SRR Eiipu
G SRAF A2 ADC FE 3 e S5, ADC i IE 7 el R
SO Kl ARAE ADC_CR[ADCALTGN] 3% 4% 5% 75 3%
FE: RS0 ADC 25 AN 23 50T 2 L A A
22.4.13 ADC8_DR (0x0310, 0x0311)
ADC8_DRH(0x0310)
fir 15 14 13 12 11 10 9 8
B ADC8 DR[15:8]
KA R R R R R R R R
EAME 0 0 0 0 0 0 0 0
ADC8_DRL(0x0311)
fir 7 6 5 4 3 2 1 0
KR ADC8_DR[7:0]
KA R R R R R R R R
EAME 0 0 0 0 0 0 0 0
(DA e iR
I $3 486 R A ADC B4 58 i f5 ,  ADC 3B IE 8 Fe el
f5:0] | acs bR M ADC_CRIADCALTGN] #E 650} 5% 77 38
TE: Ml R RBEA S ADC &5 A 2 o 3 2 I 7 A7 4%
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22.4.14 ADC9_DR (0x0312, 0x0313)
ADC9_DRH(0x0312)
fr 15 14 13 12 11 10 9 8
4 HR ADC9 DR[15:8]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC9 DRL(0x0313)
fr 7 6 5 4 3 2 1 0
GFR ADC9 DR[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir R £
JI R A AR S ADC #4058 Rk f5,  ADC Gl TE 9 Bedsh R
HeHEHE4E ADC_CRADCALIGN] 3&Fxf 35 77 24,
[15:0] | ADC9 DR
VE: il SRR ADC 45 RA ST £ I A ds
22.4.15 ADC10_DR (0x0314, 0x0315)
ADC10 DRH(0x0314)
L 15 14 13 12 11 10 9 8
2 ADC10 DR[15:8]
Byt R R R R R R R R
R DA (=N 0 0 0 0 0 0 0 0
ADC10 DRL(0x0315)
fr 7 6 5 4 3 2 1 0
A FK ADC10 DR[7:0]
Byt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
fr R iR

[15:0] | ADC10 DR

FHEFRYE ADC CR[ADCALIGN] 3 #8 %55 77 20

Py SRAF A5 3 ADC Fe 4 5e i, ADC JEITE 10 Fedfsh R
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VE: b RCRFEREL R ADC 45 RAS T S F A2
22.4.16 ADC11_DR (0x0316, 0x0317)
ADC11_DRH(0x0316)
AL 15 14 13 12 11 10 9 8
2R ADC11 DR[15:8]
B yii R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC11_DRL(0x0317)
fr 7 6 5 4 3 2 1 0
2 ADC11 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir R £
JB R ADC #e¥e 5 G, ADC J#IE 11 s R
HARARHE ADC CR[ADCALIGN] JEHEXT 355 =,
[15:0] | ADC11 DR
T iR KRR ADC 45 AL 2 S AT RS
22.4.17 ADC12_DR (0x0318, 0x0319)
ADC12 DRH(0x0318)
fr 15 14 13 12 11 10 9 8
L FK ADC12 DR[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADC12 DRL(0x0319)
fr 7 6 5 4 3 2 1 0
LR ADC12 DR[7:0]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
fr 2R ik
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7 KA AR S ADC B4 5e i J5, ADC JlTE 12 st )
HARARYE ADC CR[ADCALTGN] IEHEX] 355 =,
[15:0] | ADC12 DR
TE: iR KRR ADC 45 RN 2T 5 &8 5 A7 2%
22.4.18 ADC13_DR (0x031A, 0x031B)
ADC13_DRH(0x031A)
/DA 15 14 13 12 11 10 9 8
L2 FR ADC13 DR[15:8]
2 R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC13 DRL(0x031B)
fr 7 6 5 4 3 2 1 0
HFR ADC13 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr B ik
I P RAE AR S ADC B4 52 B J5 . ADC J#IE 13 s
BRI ADC CRADCALIGN] i £Ext 5% 77 =X,
[15:0] | ADC13 DR
AR ADC SR AL T B EF A
22.4.19 ADC14_DR (0x031C, 0x031D)
ADC14 DRH(0x031C)
AL 15 14 13 12 11 10 9 8
2 ADC14 DR[15:8]
Byt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
ADC14 DRL(0x031D)
fr 7 6 5 4 3 2 1 0
A FR ADC14 DR[7:0]
Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
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A HHR Eiipa

PP RAF AR A ADC e e i, ADC JHIE 14 He s i

HARFRAE ADC_CR[ADCALIGN] & FEX 5577 =
[15:0] | ADC14 DR

T ARRCRAEE S ADC 45 RS B3 2 LA A7 A
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23 DAC
23.1 DAC &7

O A EREE P> DAC 1k, ot DACO 7y 9 f#isifs e ds, DACA Jy 6 i Bk i e o

23.2 DACO INEEER

[6]
[6]

VREF

P2_AN
P2_OE

DACEN —»|

e

4| % P2.6/DA0/C3M

C3p
v C30

23-1 DACO IhfEHE
Wik 23-1 iz, DACO ¥ 9 AL )85 7 B b % 4 A He 26 28 L3 2% 3 1 Frudian N g v LA -6

DACODAT[8:0] +>9

DACOOUT

<

SRR, [F T DA B 4 2 P2.6 71 .

R

1. DACO Mt B EhAe S, AR e AB, o PP BELYE 5138, 76 T3 ot FE BB J
2. N7 DACO fit % P2. 6/DA0 5IjI, FCE: P2 AN[6]=1, P2 OE[6]=1

3. DACO /] VREF fF 2% HUFE, fH DACO 7M. VREF_CR [VREFENJ=1, DAC_CR [DACENI=1

4. %tk AL H G By DAC_CRDACMOD] 25 - DAC_CRIDACMOD]=0 I, iyttt HL i 5 [y 0~VREF,

DAC_CR[DACMOD] =1 i Ay e JE i AR X, 4t B S Bl VHALF ~ VREF,
% 23-1 ANFEIBCE T DACO [ HE K B H

DACODAT[8:0]

DAC %y B &
DAC_CR[DACMOD]=0

DAC %y i &
DAC_CR[DACMOD]=1

0x000 0 VHALF
0x100 VREF/2 (VREF-VHALF) /2+VHALF
Ox1FF VREF*511/512 (VREF-VHALF) *511/512+VHALF
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23.3 DAC1 INgEEE]

VREF

[3]
[3]

—O
P2_AN
P2 OE

DACEN —»

DACI1DAT[5:0] ﬁGL» DACl

4
DACMOD ——————» C40
CaM

& 23-2 DAC1 ZhiEHE
& 23-2 iz, DACA H 6 A (8715 5 B il i ik 28 P A 4 B IS A S ] DA T8

PRI A, [F)I ) DATC B 22 P2.3 51
O
1. DACI f@ i i aRahfe /1, WReear e sid, Frobnd AR Sk, 7 A g o BB 5 i
s DACT #ay it % P2. 3/DA1 5lJl, BCE: P2 AN[3]=1, P2 OE[3]=1
DACL {i /] VREF {EZ% i Jk, ffifE DACI F5%PCE . VREF_CR [VREFEN]=1, DAC CR [DACEN]=1
it HL S Y FR i DAC_CR[DACMOD] #¢5E » DAC_CR[DACMOD]=0 I}, %t e JEYEFE N 0 ~ VREF,
DAC_CRDACMOD]=1 I Jyf- it 4y A =X, %y ot fu R ¥ [l VHALF ™~ VREF,

* 23-2 A AL E T DACT 1)

va!

—X] P2.3/DAL/CAP

VREFN
_DAC10UT

—

VHALF —O

N

DAC % i B & DAC ¥ HH L &
DACIDAT[5:0]
DAC_CR[DACMOD]=0 DAC_CR[DACMOD]=1
0x00 0 VHALF
0x20 VREF/2 (VREF-VHALF) /2+VHALF
0x3F VREF*63/64 (VREF-VHALF) %63 /64+VHALF
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23.4 DAC 173

23.4.1 DAC_CR (0x4035)

AL 7 6 5 4 3 2 1 0
2 HR DACO 1EN DACMOD ADC_SCYCH[3:0] RSV
eyt R/W R/W R/W R/W R/W R/W -

EAiE 0 0 0 0 1 1 - -
fir R £
DACO&1 f¥
(7] DACO 1EN | 0: A
1: ffigg
DAC #E=0i &
(6] DACMOD | 0: IE# 3L, DAC % L TGy 0 3] VREF.
Lo e R0, DAC %yt Ha Y5 A VHALF 3] VREF,
ADC_SCYCH
[5:2] I, ADC 235 DAC CR (0x4035) 15
[3:0]
[1:0] RSV (735

23.4.2 DACO_DR (0x404B)

(A 7 6 5 4 3 2 1 0
EAS DACODAT[8:1]
KA R/W R/W R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
(A e Hid
DACODAT
[7:0] - DACO Fz il & 5 8 A B A

23.4.3 DAC1_DR (0x404A)

(A 7 6 5 4 3 2 1 0
2 DACO DR 0 RSV DACIDAT

K R/W - R/W R/W R/W R/W R/W R/W
S AE 0 - 0 0 0 0 0 0
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AL B ik
[7] DACO DR 0 | DACO %28 S A Eds f N\
(6] RSV PR
[5:0] DACIDAT | DACI #5288 6 1o Frdatm A
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24 DMA
>
24.1 DMA INgESikEE
DMAO CRO || DMAL CRO
‘ [DMACFG] H [DMACFG] ENDIAN'| DMAIE
UART to XRAM request
- A /
XRAM to UART request > DMAO LEN | DMAO BA | Channel 0
—P -
12C to XRAM request > DMAEN DMABUSY DMATF
DMA
XRAM to 12C request ENGINE
-
DMAL LEN | DMAL BA | Chamnel 1
SPI to XRAM request
q . _>
XRAM to SPI request DMAEN DMABUSY || DMAIF

] 24-1 DMA T REHE &

DMA #EHAL 5 — AN XUHIE ) DMA 45528, & SEEl 174ME(SPI. UART. 12C)5 XRAM Z[HIf{ H
BRIRAL (R AT LASEEL IRAM %), L4t A2 DMA Xt XRAM 115 R S{EART4E CPU %t XRAM
WIEH S HRIE. ERIKER XRAM V7 A T 3 8, SRR 2 b s i =ik
B, e,
JE 3l DMA [FifEd FE A
1. BCEIAEAME, FEREYE TR KB DMAX CRO[DMACFG] ¥ B DMA $32%5 () SN AL N\ i i
et DA S AR A 2 A XRAM i dfttidik, S8 J5 5 DMAx_CRO [DMAEN] A1
DMAx CRO[DMABSY] = 1, JH3h DMA;

2. ¥ HE DMA H i E RS,

3. iEfEHiseEe)E, T WiAEE AL DMAx CRO[DMATFIAEMFE 1, #4-EEIE 0;

4. 5 DMAx CRO[DMABSY] = 1, HIR]F%/E3h DMA.

24.2 DMA 5178

24.2.1 DMAO_CRO (0x403A)

fr 7 6 5 4 3 2 1 0
AR DMAEN DMABSY DMACFG DMATE ENDTAN DMATF
ey R/W R/W1 R/W R/W R/W R/W R/W R/W

=X DA 0 0 0 0 0 0 0 0
fr 2R ik
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FU6832N1

[7]

DMAEN

DMA i#iE 0 f# A
0: gk
1: ffige

(6]

DMABSY

DMA J#iE 0 T RAS/JEBh

N

B

—

0: J#E 0 =N
1: @8 0 IEAEfL S

—

0: LEX
1: JEshiEE 0 JFisfEm

[5:3]

DMACFG

DVA JEIE 0 45 75 ) i AL
000: A\ UARTI 3 XRAM

001: M XRAM F| UART1

010: M 12C F XRAM

011: A XRAM | 12C

100: A SPI F| XRAM

101: A XRAM % SPI

110: M UART2 E| XRAM

111: M XRAM %] UART2

T EIE 0 RS AN AR

(2]

DMAIE

DMA H i fi
0: AMiiag
1: flige

(1]

ENDIAN

DMA e % i it
0: WALy e R B I%
Lo RO 77 S il ik ik

e ML B E A XS 16 AR, 8 ArAE LT AL E Dy 0; 4IfiE 0 Bl

1ATOIRES I AN 3R

(0]

DMAIF

DMA JEIE 0 1& 4 W A S AL
B

0: KRBT Wrdfr
L BB
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5:
0: 750
Lo A AT
24.2.2 DMA1_CRO (0x403B)

A 7 6 5 4 3 2 1 0
P i DMAEN | DMABSY DMACFG DBGSW DBGEN DMATF
HY R/W R/W1 R/W R/W R/W R/W R/W R/W

AE 0 0 0 0 0 0 0 0
A AR Hik
DMA JHHE 1 ffiRE

[7] DMAEN | 0: ANfiifg
1: ffige
DMA JiE 1 T2RES/ 30
B
0: JHiE 1 2N

(6] DMABSY WIE 1 IEfEAE
5.
0: EEX
1: JEBhiBE 1 ik
DMA JiE 1 4577 [m) ik %
000: A\ UARTI 3| XRAM
001: M XRAM %] UART1
010: M T2C F| XRAM
011: M XRAM FJ 12C

[5:3] DMACFG | 100: A\ SPT %] XRAM

101: M\ XRAM #| SPT
110: M UART2 E| XRAM
111: A\ XRAM %] UART2
T IEIE 1 TR R AT R

(2] DBGSW
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UUBTE 3%

[1]

DBGEN

FU6832N1
Debug #5208 ] X 3% ¢
0: Debug X%k #% XSFR(F Hitthhk 25 [] : 0x4020 ~ 0x40FF)
1: Debug X%+ XRAM(F: HH #hhE 2= [/ . 0x0000 ~ 0x0317)
Debug HEUEFE
4 DMA1_CRO[DMACFG]fic & >y 101, DMA1_CRO[DBGEN] = 1 i, DMA #$3# A\ Debug
FE. BEIHEAE SPT, DMA EZh#5 DMAL CRO[DBGSW] H5 & X 35 P4 FAHH 2 Kt 18

i MOST %% Hi2<, DMA1 BA/DMA1_LEN fH T3&
o .

0: AMFERE

1: ffige

S DX A5 A AR S Kt (A S 4 kA

VE: 3N Debug #AUS, DMA IEIE 1 dibr B 5h2% 4]

(0]

DMAIF

DMA GHIE 1 1 W F bR S AL
B

0: ARAKH: I Fif

Lo RA A

5:

0: 750

Lo PE A

24.2.3 DMAO_LEN (0x403C)

L 7 6 5 4 3 2 1 0
A RSV DMAO LEN
Exyit - - R/W R/W R/W R/W R/W R/W
=X DA - - 0 0 0 0 0 0
AL B ik
[7:6] RSV R
DMA JEiE 0 f£5KER &
B2 DMAGEIE 0 H AifEHH 7 258 JLT 19 (0 R 1 5719)
B DMA i 0 XRAM FIR‘EWKE
[5:0] DMAO LEN
T EIE 0 MORASI AT S . 24 DMAO_ CRO[ENDIAN] = 1(fikF=75 Je sz sk
RIK)F, HEFE DMAO LEN & B NAr#.
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24.2.4 DMAO_BA (0x403E, 0x403F)

DMAO_BAH(0x403E)

Hr 15 14 13 12 11 10 9 8
ER RSV DMAO_BA[10:8]
KA - - - - - R/W R/W R/W
A - - - - - 0 0 0
DMAO_BAL(0x403F)
(A 7 6 5 4 3 2 1 0
HFR DMAO_BA[7:0]
eyt R/W R/W R/W R/W R/W R/W R/W R/W
EAME 0 0 0 0 0 0 0 0
A e Hik

[15:11] RSV TR

DMA 3BIE 0 f&mEd i an it bt i e
DMA J#iiE 0 XRAM 7 Hiuhl:

LlIE 0 ARSI AN A A

[10:0] DMAO BA

T GEIE 0 AR XRAM bk 73 8] X 184 : DMAO_BA[10:0] ~ (DMAO_BA[10:0]
+ DMAO_LEN[5:0])

24.2.5 DMA1_LEN (0x403D)

L 7 6 5 4 3 2 1 0
L HR RSV DMA1 LEN
eyt - - R/W R/W R/W R/W R/W R/W
EAH - - 0 0 0 0 0 0
AL B £

[7:6] RSV R

DMA JEIE 1 FE4mEh K B R B
[6:0] | DMAL_LEN | i: DMAJ&IE 1 HEMERM FIZ 5 L7750 R 1 779)
. DMA JIE 1 XRAM AL 4K
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FU6832N1

e MIEIE LIRS AT A . 24 DMAO_CRO[ENDIAN] = 1({R715 Ja gzl ak
ik, HEFF DMAL LEN ¥ & NE3L.

24.2.6 DMA1_BA (0x4040, 0x4041)

DMA1_BAH(0x4040)

[10:0]

DMA1 BA

MHIE 1 ARSI AN 32

T EIE AR I XRAM Mk 23 W] X 454 : DMAT BA[10:0] ~ (DMA1 _BA[10:0]

+DMAT_LEN[5:0])

A 15 14 13 12 11 10 9 8
P s RSV DMA1_BA[10:8]
KA - - - - - R/W R/W R/W
=KX - - - - - 0 0 0
DMA1_BAL(0x4041)
(A 7 6 5 4 3 2 1 0
LR DMA1_BA[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
S AA 0 0 0 0 0 0 0 0
DA e iR
[15:11] RSV TR
DMA IS 1 AR5 e dh bl e &
DMA JEiE 1 XRAM #E4&HILE

vE: 24 DMA BB SRR 12C (LS M 12C 2] XRAM. M XRAM #| 12C), 12C @i START +
Address F1H7 7 MCU #fF55. 12C MM, Zi8%| STOP, fii#E 12C_SR[I2CSTP]=0 LAk 12C

T, JFEHR 50 DMA &4
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25 VREF

25.1 VREF {&IRAYIE(Ei5 AP

VREFEN—\L
VBG O———+

VDD5

REFVSEL[1:0]
I 2 01

25-1 VREF &% H R ik £

VREF # B iy H 550 B 24-1 s . VREF J& 225 B R AR i, m] [\ ADC Fl DAC #ibef
BN S I U K. VBG J& s A W R AL H T

fii % VREF_CR[VREFEN]=1, {#ifif VREF. VREF_CR[VREFVSEL]i%#%#iHH i/t . VREF
JEAES AT ADC )22 i[5 f1 DAC 25 HL k.

25.2 VREF Z1F&8

25.2.1 VREF_CR (0x404F)

(A 7 6 5 4 3 2 1 0
4K VREFVSEL RSV VREFEN RSV VHALFEN
K R/W R/W - R/W - - - R/W
g=RDK:] 0 0 - 0 - _ _ 0

A &R iR

VREF #5584 th 2% W R e %
00: 4.5V
[7:6] | VREFVSEL | 01: VDD5
10: 3V
11: 4V
(5] RSV (4
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VREF £ ffi e

0: Affifg. WHE P3_AN[5] =1, AMESHHIEM P3. 5 A

1: fiife. E P3_AN[5] =1, WS VREF Z%i4HH % P3.5 51l 5IIAME
0. 1pF ~ 1uF B $E 1 VREF FE 1k

[3:1] RSV ()

VHALF f# gg

[4] VREFEN

[0] VHALFEN | 0: AM#fg
1: ffige

7 FUB832N1 A fefii ] VDD5 179 VREF ik .

V1.3 273 www.fortiortech.com



Fortior Tech

/'- IBIBR %

FU6832N1

26 VHALF

26.1 VHALF {&RASIE(EIREE

VREF

<—VHALFEN

I 26-1 VHALF 5k 14 5 10 A\ Al H 17 100

VHALF L e an bl 26-1 Atz . 125225 524 i [k VREF/2.

fil & VREF_CR[VHALFEN] =1, {§it VHALF, JREHMHZE P32, 3IISME 1uF 2.

26.2 VHALF &S =EsS

VHALF i %5 /7 882 % VREF_CR (0x404F).
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27 B8
27.1 @@

O BREZERA 3 NMEEMLEEBORE, 208 AMPO. AMP1. AMP2. &gt A s
s e . o AMPO R C B O ] Zw FE18 35 UK 28

Z
L
X
[a
S
<
AMPxP X}——o -
AMPXO
AMPXM [X}—— —
27-1 BHBOBHUR R
27.2 i=HHEFiREE
27.2.1 BEHBEEREFIE AMPO
AMPO 4 H:E BT PGA 2550 AR 2 b TAEREK.
27.2.1.1 AMPO EHiEtEz{
Z
Ll
o
[a W
AMPO_GAIN=000 =
P3.L/AOP DJ—
P2.7/A00
P3.0/AOM D —

K] 27-2 BEZR HUIATIZ T AMPO
BEZL F RIS T N\ HEoos S (193 1 A ] 27-2 o BiCE AMP_CRIAMPOEN] =1, fiisé AMPO,
WL B S ARSCIB I =N 1 P2.7. P3.0 Al P3.1 43 B oM MAIE S
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27.2.1.2 AMPO PGA ZSEAER

E AMP0O_GAIN

e 001>2X

> 010>4X

< 011->8X
o pasos 100316
SAM R+

&Vout
1k Q@ P3.0/A0M

Vo AAA & L P2.7/A00

&l 27-3 AMPO LAE1E PGA Z 7 Ak

i 27-3 firzw,  AMPO F#TEH A3 A1 57 a0\ 3 £E 40 FRLER 235l ER BBE— A~ 1kQ IR LR
5/ AMPO PGA 20 AN, d8id AMPO_GAIN ¥ 5E ik 5%, i @ AMP_CR[AMPOEN] =
1, ffife AMPO. g S AKX FRN: Vout = VHALF + (Vi - V2)*AMPO_GAIN.

27.2.2 {EEEEIEL (AMP1/AMP2)

27.2.2.1 AMP1

AMP1EN

P1.6/A1P <} |
— %] P2.0/A10
PL7/AIM [X}—— —

27-4 AMP1 B N Hi A 5 1

ALY TECH N S Hh X IS 3 1 28] 27-4 iz BCE AMP_CRIAMP1EN] =1, {#BEAH RLIRTIZ L
AMP1, TE{RATDCIEI =36 1 P1.6. P1.7 FI P2.0 4 5 B Uil S8k,

V1.3 276 www.fortiortech.com



Fortior Tech
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27.2.2.2 AMP2
Z
LLl
o
S
<
P2.1/A2P [X}— +
———[X] P2.3/1A20
P2.2/A2M X} —

& 27-5 AMP2 %t N HH A 5 o 1

PRI TR A\ A Hh S 2 F) 3 1 48] 27-5 Fiiors - B CMP_CRIAMP2EN] =1, fREA fLifLiz
T AMP2, BB ARSI = AN 0 P21, P2.2 Fll P2.3 Ax iR B BB (S S

27.3 B SHFER

27.3.1 AMP_CR (0x404E)

(A 7 6 5 4 2 1 0
EA S RSV AMP2EN | AMPIEN | AMPOEN
it - - - - R/W R/W R/W
SAME - - - - 0 0 0
A ZFR
[7:3] RSV TRE
AMP2 {5

[2] AMP2EN | 0: Affifg
1: fiige
AMP1 fifig

[1] AMPIEN | 0: Affifg
1: fiige
AMPO {5

[0] AMPOEN | 0: Afdifg
1: fiige
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27.3.2 AMP0O_GAIN (0x4034)
AL 7 6 5 4 3 2 1 0
L FR RSV AMPO GATN
Byt - - - - - R/W R/W R/W
HEAE - - - - - 0 0 0
YA 2R iR
[7:3] RSV TR
BB H% B
000: R A E5 H A5 HE 2% I B
001: 2%
010: 4 1%
011: 8 1%
100: 16 1%
[2:0] | AMPO GAIN
101: 321
110: f#8
111: 4%
E WEBCREECONRIMBCR, JfANBEZN 0K, Hid fEE N VHALF,
WE AR, BCE AMPO GAIN = 000, 3 4 HE B IC B fE 40 .
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e BEER FU6832N1
28 Lbixk=s
28.1 LbEkERiR{EIREE
28.1.1 Lb%%gE CMP3
(2]
>
I =)
Qe =
= a
0o @]
3
P20 [ > g
(@]
P2.3 D—‘
P2.7/C3P [ ——] CMP30UT
P2_AN[6]
P2_OE[6]:|:>\_I\
P2.6/C3M
VREF
DACODATI[8:0] — giié
DACEN

K 28-1 CMP3 (1 N AR AE 5
CMP3 {1y N i t 3 1 A0 28-1 iz
It B CMP3 3255
1. BI® P2_AN[B]. P2 _OE[6] = 1, fiifif CMP3, i \iitZHH L. % m T RIFAT NN
DACO %t Ha IR sk /M H g 4 N FL IS . %63% DACO #itl, 7F P2.6 Aildth (Al 4h3 s 2 (HEFE 28
{E 100pF, DACO it — BN 8] f= 4t F R AR E )
2. T CMP_CR1[CMP3MOD], JE#HEHILEA A WILEA AN . =B
a) FAiE CMP_CR1[CMP3MOD] = 00, CMP3 Jyfthisigetm NS, B N4 i 1
Bk P 28-2 i
b) it E CMP_CR1[CMP3MOD] = 01, CMP3 A LLE At AR, A% N s 1 K
kNP 28-3 fion
c) HlE CMP_CR1[CMP3MOD] = 1X, CMP3 Jy=tucssim A=, Bdi N\ i 0 &
Bk 28-4 fon
3. AiE CMP_CRI[CMP3HYS], &2 SR
4. Tid#E CMP_CR1[CMP3EN] =1, ffifit CMP3.
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UUBTE FU6832N1

CMP3EN

P2.7/C3P/AD4 D—l_

P2_ANI[6]
Pz_OE[s]:[D\‘L
P2.6/C3M [ >

VREF

CMP3_OUT

I +
:I CMP3HYS

8Bit

DACODAT[7:0] '~

DACOEN

] 28-2 F LB AR AR

CMP3HYS
CMP3EN

P2.0/ADO [ >
P2.3/ADL [ >———

P2_AN[6]:|:>\_I\
P2_OE[6]
P2.6/C3M [ >

VREF

CMP3MOD[1:0]

CMP3_OUT

8Bit

DACODAT[7:0] S~

DACOEN

28-3 XN b 2t AR
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[ i FU6832N1
[%2]
e _
52 2
s> Q
0o o
S
P20 [ S
(@]
P23 D——‘
P2.7/C3P [ >—— CMP3OUT
P2_AN[6]
PZ_OE[6]
P2.6/C3M [ >
VREF
| 9Bit
DACODAT[8:0] —| 2%

DACEN

28-4 = ARSI AR
28.1.1.1 IiFpRIA

MRS SR, B30 DRV_OUTIMOELRS 0, =S, FikmyLsRs),
PN, BLE EVT_FILTIMOEMD] =01, ffggidim Ry Thae, eI 5 e R B 3056 4
H, AR AR g R . BCE EVT_FILT[MOEMD] =00, il A4 Eshe i, (He
FEAE AR PR K

R ORI H ARG B EVT_FILT[EFSRCLiL& £ 1 CMP3 ksl sh#iHh I INTO 7~ /E. ALE
EVT_FILT[EFSRC]=1, /& TCON[ITOIEFRE M7 INTO 1ty b Wifid v, AMBrhiby INTO /= A
MR S5, Ui R4 B W o 43 F 7 INTO. B B EVT_FILT[EFSRC] = 0, Mt &
CMP_CRO[CMP3IM] = 11, &A= St CMP3 ) ETHEF 4, b R4 il CMP3 ik,
AT = H B RREERER T, BB CMP_CR1[CMP3MOD]Jy =t g AR, F& —H iR
RS, CMP3 il =R iR 55 B =B PH AR S, Bl CMP_CR1[CMP3MOD]
NI A AR, BRI, CMP3 A AR S 5

AR H RS S A G E EVT_FILT[EFDIVIEEJEN ThEE, MilhcE EVT_FILT[EFDIV]
= 01/10/11 JEFEIEIE B8 BE N 4/8/16 ANHEh A . (EREIE I ThEE)G, JERJE NG 5 & LB ATIIES
WEIR 4/8/16 ANl 1.

28.1.1.2 ZFBEIRiR

ZP BRI e N T2 F 7 sl BLDC HEALIRE). i mifrir S0 %4, DRV_OUT[MOE]
Wil 0 —BIHIS, BRI ILE 1, ERE Rk . iCE CMP_CRO[CMP3IM] = 11,
DRV_OUT[MOEJE CMP30OUT f L FHE% 0, P43 3. & EVT_FILTIMOEMD] = 10, 7=4
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- UUBTE FU6832N1

Pt 5 B shoe M, 7F Driver tHE 23 1) i P sk 10ps 2 5, HE3{#EHE DRV_OUT[MOE],
WA, WRECE EVT_FILTIMOEMD] =11, F=AE{R4 3445 B3k M4 ; & Driver 1H#R 11 L
N EEREL Sus 2 5, H3WiiRE DRV_OUT[MOE], k& 1Kzl

1l I Il
el _:_ Il
.. | | _ -
Limit /Ikluﬁ;:N/H_’
el I Il
el I Il
el I Il
] ! H -
AL ] I |
Il : : I
[l Il
DRV CNTR e : : T
L]l Ll
T T >
MOE
t1t2 >

& 28-5 EVT_FILT[MOEMD] = 10, &3 MR M(2 - t1 = 10ps)

Linit = =y N ="

DRV_CNTR

i

t1t2

28-6 EVT_FILT[MOEMD] = 11, Z¥E R (2 - t1 = Sus)
28.1.2 k&8s CMP4

CMP4 Jy— ARt As, 2% . CMPAOUT W] A S XA AR by INTO IR Sl . 4
CMP3 ] T2 IR LRI, (] CMP4 Fl TR F kY. CMPA4 il i BEEL F IR ORI i 75 ZE K
SIS
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/'-' IEIBTE FU6832N1
Bl & CMP4 (P58

1. FCE P2 AN[3] = 1, P2 OE[3] = 1, {#ifit CMP4 IEHI NS H . 5% i 5 R IE Al s i i
DACT %t Fit s RN FELBR AN L S o 1645 DACT Hintth, £ P2. 3 FHMLZ [A)SME L2 (#EFF 100pF, DACI
it — BT [B] J i R AR E)

2. FCHE P2 AN[7] = 1, P2.7 ARERME S8R,

3. CMP_CR2[CMP4EN] = 1, fd#ifE CMP4;

4. HMEHET INTO FRERLIE 0, {3 AESME T INTO;

5. MACHE LVSRIEXTOCFG] = 111, 4% CMP4 FE AN 0 BIKIR

6. FCE TCONLITO] = 01, &+ T FEvEfR S INTO.

VREF

6Bit

DACIDAT[5:0] — '

DACEN

P2_AN[3]
P2_OE[3]
P2.3/C4P/DA1 +

j CMP40OUT
P2.7/C4M > —

K] 28-7 CMP4 iR s &

CMP4EN

28.1.3 LLE%EE4H CMPGO

FLA 34 CMPG /& CMPO. CMP1 fICMP2 {44, 1 2 Fh b, /TR ERN A 5.

ficE CMP_CR2[CMPOMOD] = 00, e B HPH = HeBeds s, Ao I an sl 28-8 it
Ry FFANE RSO A B LR B h 3 BEMF Rl. =AML Eas i Ui NS e 7E — 2 P1.5,
IS N8 P1.4. P1.6. P21, %4518 CMPOOUT. CMP10OUT. CMP20UT. It FH
bR TAE N4t CMP_CR2[CMPOSEL]#k %€, CMP_CR2[CMPOSEL] = 00, CMPO. CMP1 #i
CMP2 =AHE s RN T, A E; CMP_CR2[CMPOSEL] = 01, {{ CMPO T{f, HAFHA
CMP N # ; CMP_CR2[CMPOSEL] = 10, ¢ CMP1 T {E, H XMW A CMP N & ;
CMP_CR2[CMPOSEL] = 11, 1¥ CMP2 T, HAP4 CMP HHE.
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/-. BT FU6832N1
S84
tzd
£ &8
S S =
O O 0O
P1.4/COP | > +\l\
// >—+t cmpoouT
—1{=_~TCMPO
PL6ICIP [ > +
// >—1— cmpiout
0—< CMPL
P2.1/C2P | > +j
— CMP20UT
P1.5/COM D——Q—— CMP2

CMPOMOD[1:0]=00

28-8 TN B HPH = LA %

fii 8 CMP_CR2[CMPOMOD] = 01, &4 P& ffH =l as s, F T E RO s pa
HIHL FBE % BEMF fariill. b mlidsd 1% B Dh s #27. CMP_CRA[CMPOFS]E 4 A\ i H o A
N AR g TAEAN %0 CMP_CR2[CMPOSEL]#:5%E, CMP_CR2[CMPOSEL] = 00, CMP0O. CMP1
A CMP2 = i SR [FIN T4, A% E; CMP_CR2[CMPOSEL] = 01, 1 CMPO L{f, HAMA
CMP [H & ; CMP_CR2[CMPOSEL] = 10, f¢ CMP1 T ff, H KX A CMP H & ;
CMP_CR2[CMPOSEL] = 11, {¥ CMP2 L.{E, &1 CMP iHH.

fii B CMP_CR4[CMPOFS] = 0, it Nt 1 an &l 28-9 fiur, = H s i i Nomde fE— e,
BN E B, IERNIRS B P14, P1.6 Al P21, #4518 CMPOOUT. CMP10OUT Al
CMP20UT.

V1.3 284 www.fortiortech.com



Fortior Tech
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CMPOSEL[1:0]

CMPOHYS[2:0]
CMPOEN

Ye

PL4/COP [ >

— CMPOOUT

PL6/CIP [ >

[

— CMP1OUT

O
<
o
=

arais
-

p2.1/C2P A 4

— CMP20OUT

i

CMP2

CMPOMOD[1:0]=01
CMPOFS=0

28-9 N B H P = AR, IR
CMP_CR4[CMPOFS] =1, #i Nt 04k 28-10 fix, =SSR ASmERE i, 5N
B, E NS B P14, P1.3 F1 P15, il %8 CMPOOUT. CMP10OUT Al
CMP20UT.

—
i
—
=
.
]
%)
o
a
=
O

L CMPOHYS[2:0]
CMPOEN

l
~>—1— CMPOOUT

CMPO

P1.4/COP

PL3/CIPS [ >

> CcMP1OUT

CMP1

ASAYT

P1.5/C2PS 4
— CMP20UT

CMP2

;|

CMPOMODI1:0]=01
CMPOFS=1

28-10 A N E HIFH 3 Eaasiat, i I DhRefe e
fii & CMP_CR2[CMPOMOD] = 10, #&#%5r =i aeii=X, HNfHom s 28-11 s, H
T2 Hall {0 B . =SS A 70 a8 P1.5. P1.7 A1 P22, IEHIAIG T
W P1.4. P1.6 M1 P2.1, #iths:5)9 CMPOOUT. CMP1OUT Fl CMP20UT. st N Bk thfs ge
TAE/AN% CMP_CR2[CMPOSEL]#:E, CMP_CR2[CMPOSEL]=00, CMPO. CMP1 fil CMP2 =Lt
s fEN TR, NHEFF XS CMP_CR2[CMPOSEL] = 01, X CMPO T.Af, HAMA CMP [HE;
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’-’ UUBTE FU6832N1

CMP_CR2[CMPOSEL] = 10, ¥ CMP1 T.{E, HR#/1 CMP [N&; CMP_CR2[CMPOSEL]=11, X
CMP2 TAE, HAM/ CMPIHE.

=) =)
84
2 =
588
s sS=
o O 0O
PL4ICOP [ > AN
> CMPOOUT
PL5/COM [ > 7 CMPO
PL6/CIP [ h
>——— CMP1OUT
PLI/CIM [ >— <ﬂ< CMPY
P2.1/C2P h
y/a — CMP20UT
P2.2/C2M CMP2

CMPOMOD[1:0]=10
B 28-11 225 = L A X

B CMP_CR2[CMPOMOD] = 11, EFEM LA, i ANt a0 28-12 fs, T H
BUEEAI . XU BRI S N IEE — S, #% P1.5, 1IEfIAM3E P1.4 F1 P1.3, oA
CMPOOUT F1 CMP10OUT. U4~ B 4k b # 8% T 1 N $t i CMP_CR2[CMPOSEL]# 5E ,
CMP_CR2[CMPOSEL] = 00, CMPO £ CMP1 X Lt % #% A B T F, N %% & & .
CMP_CR2[CMPOSEL] = 01, {¥ CMPO T.ff, CMP1 [H&; CMP_CR2[CMPOSEL] = 10, 1X CMP1
TAE, CMPO [HE.

)
%3
g &8
S 5>
o 0O O

P1.4/COP

PL3/CIPS [ >

P15/COM [ >

CMPOMODI1:0]=11

28-12 W 4% #sp =
CMPO/CMP1/CMP2 {4 HiE Sk N IR AIREER H 5% N Timer1.

28.1.4 ELEREERAF
PR # R R D e B T KA AN RSD USRI e, AR AR IR R B T IR LR 1A

V1.3 286 www.fortiortech.com



Fortior Tech

/l-'- EUBT= 1% FU6832N1

KF. MHTHERINESH 14.1.2.3, NAHT RSDiHZ% 15.1.7.1.

delaytime

| | | delaytme |

i > “—,

t | | |

PWM output 4' - I —

I - f | |

PWM of CMP : | ) : Toffdelay <« :

ﬁ CSOFFD
PWM ON Sampling interval L ! ¢
4] < » =

CSOND CSOND

28-13 PWM ON FZFEAE

PWM % th S S L 2 (i AP PEAEIR, IR 22 DU R R 3R . IRS PR/, ThE
B IGHERE, LA R N R RURH S . BT delaytime MGt F- i Hi BT 1 Ehis s
P IR AEAR I (8] o FEAT i PSRRI, SR IX 0] A LR 28 S th 1 v ST T LS, 1 S 1 R
FHIAIEIR T 7] CMP_SAMR[CSOND] AR 4E1R DL K B 22 AT I RE 3 X ). KA X A1 45 TR %1y
O PWM RS 28R CMP_SAMR[CSOND], I SEBRFARE & 1 CL4HE H E s gs 1 e Pt
REFIX ] ¥ RE IR AT 1] CMP_SAMR[CSOFFD], {#i{5%AE% I7E PWM %t R UL EIR
Toffdelay(Toffdelay = CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD))5 > M . B i fic &
CMP_SAMR[CSOND]fI CMP_SAMR[CSOFDD], AJ i R4 [X [ 47 T b 45 2 S b H 1) v P X[

<&
<&
< > <

Y.

| delaytime | I delaytime
| D e
PWM output I t " |
[ NS S
PWM of CMP | | : Mofaday | 1 |
| »—
! SOFFD
PWM ON Sampling interval I | |
»-
I t

CSOND CSOND

K 28-14 PWM OFF Rkt
FEE, FEHEATIR P REERS, BRI AR ZE IR ] CMP_SAMR[CSONDIFIRAEAS 1E 2 AT A
[i] CMP_SAMRI[CSOFFD], i SZBrRA X (87 T Hes # S I L X 8] o
PN PWM %t B AR I SEIR 7798 ¥ B CMP_CR3[SAMSEL] = 00, 2% 11 HA 3 AR T)
A€, B CMP_CRI[CMPSELEFEAH N Y 5 a2 LB far il 51 I PO.7. flife PWM Hith
FELELHY, Fahi s e LA E R, D= PWM S A A a2 T RETR

28.1.5 thiagit

i ® CMP_CR3[CMPSEL], #£#t 1 #tbicssiffmias ®, = CXO i P0.7.
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28.2 bR ST
28.2.1 CMP_CRO (0xD5)
A 7 6 5 4 3 2 1 0
P i CMP3IM CMP2IM CMP1IM CMPOIM
A R/W R/W R/W R/W R/W R/W R/W R/W
HAME 0 0 0 0 0 0 0 0
A e Hik
CMP3 H W7 X
00: A=Az vty
_— Py 01: _EJHH A bl
10: FREAT™ A
11: EJF#{8 DRV_OUT[MOE]{F 0, HrlbrsiffArdE Az CMP_SRICMP3IF]E 1, fHAS
fERe Il GE: AT BB RMIIGE, FFAECE EVT_FILT[MOEMD] = 10/11).
[5:4] CMP21M e T
22 CMP_CRO[CMPOTM] ik
[3:2] CMP1IM P T
%3 CMP_CRO[CMPOIM] ik
CMPO H TS =X
00: A=Az ity
[1:0] CMPOIM | O1: _EFHIRF=LE ik
10 BRI A i
11: EF/ R iR = A v

28.2.2 CMP_CR1 (0xD6)

AL 7 6 5 4 3 2 1 0
2K HALLSEL CMP3MOD CMP3EN | CMP3HYS CMPOHYS
Byt R/W R/W R/W R/W R/W R/W R/W R/W
LR A (=N 0 0 0 0 0 0 0 0
AL B iR
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UUBTE 3%

Tech

FU6832N1

[7]

HALLSEL

Hall IhREHERS
0: IhEEAEERS, PO.2. P3.7. P3.6 /N Hall {Z2 10N
1: ThEE#:#, Pl.4. PL.6. P2. 1 {fEA Hall (S5 %A

[6:5]

CMP3MOD

CMP3 s ik %

Bl N3t #% P2. 6 % DACO it

00: FRLLACHMEA, P2. 7 BB, 5K 28-2

01: AEbEeesmist, P2.0 FlP2. 3 BEIEMANG, %K 28-3

1X: 3 Ehedetizt, P2.0. P2.3 F1P2. 7 #IEMNIG, SH%K 28-4

(4]

CMP3EN

CMP3 ffifig
0: gk
1: ffige

[3]

CMP3HYS

CMP3 3B HE R % 35
0: JoiRy

1: 15mV

[2:0]

CMPOHYS

CMPO/1/2 B iff B R 1 3% -
ToiR i
+2. 5mV

000:
001:
010: -bmV
100: +5mV
011: +5mV
101: —10mV

110: +10mV

111: £10mV

28.2.3 CMP_CR2 (0xDA)

fr 7 6 5 4 3 2 1 0
LR CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
eyt R/W R/W R/W R/W R/W - - R/W
=R DA 0 0 0 0 0 - - 0
AL B #id
CMPAfii g
(7] CMP4EN | 0: ANfdfife
1: f#gg
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[6:5]

CMPOMOD

CMPG s =i

00: L E M=K, %K 28-8

01: AN E M= k50, 7l CMP_CR4 [CMPOFS] At & & 5 A%,
2K 28-9 filld 28-10

10: =Zp B, ZH K 28-11

11: X gefEst, CMPO/CMP1 T/E, CMP2 AT AE, %K 28-12

[4:3]

CMPOSEL

CMPG Fsk M4 4%+, 5 CMP_CR2[CMPOMOD] B2 1% FH . BRIAE A 00, 7875 0K
ZHR AT, B TIM1_DBRx[T1CPE] )X e A H 3h#% il CMP_CR2[CMPOSEL], il %%
ELi as i M BE .

% 28-1 CMPG 15 CMP_CR2[CMPOMOD] 20 & [ T RE Hh iR

CMPOMOD CMPOSEL TiRedik

CMPO/1/2 [RIIN} T4, Z% K 28-8, 34Nk
BAS A N3 COM, BRI BRI
00 Ui COP. CIP. C2P 435 22 3k 4 % N ity
COM EbAe,  HoH i &5 B3 3l % 42 CMPOOUT
CMP10UT. CMP20UT.

00 CMPO T.{E, CMP1/2 [HE, IE % N ¥t %
o COP, k@ N 3% COM, % thi4% CMPOOUT

CMP1 L{E, CMPO/2 R HE ., IE % A\ %
CIP, MU N3ifi#% COM, %t CMP10UT

CMP2 L1, CMPO/1 R E ., IE % A\ %
C2P, S N\t COM, i CMP20UT

CMPO/1/2 [EIy TAE, S Kl 28-9 A
28-10, 3 NLLACER I F4a A i A HLRH
flrebta 5. 24 CMP_CR4[CMPOFS] = 0 I},
TE S IE % N3 COP. C1P. C2P 433
00 5 A 3t 5o N u COM b B 4

01 CMP_CR4[CMPOFS] = 1 W}, ffiffE ¥ IE

10

11

B \3 COP. C1PS. C2PS 4» %5 A4t t7 4
AN it COM LL 8, i 45 1 4l i &
CMPOOUT. CMP10UT. CMP20UT.

CMPO TL{E, CMPL/2 [H'E, IEu$E COP, £
Ui 4% N B BEMF HLBH A oty £, a4

01
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CMPOOUT

CMP1 T/E, CMPO/2 IHE
CMP_CR4[CMPOFS] = 0, 1E%iA\¥fif C1P,

10 CMP_CR4[CMPOFS] =1, 1E#i A4 C1PS
15 N\ i 42 P B BEMF FERH R0 A, S
$% CMP10UT.

CMP2 T/E, CMPO/1 HE
CMP_CR4[CMPOFS] = 0, IF#yAuids C2P,

11 CMP_CR4[CMPOFS] = 1, IF#iAui#E C2PS
1 5 NI 82 ) B BEMF FERH R0 A, S
2 CMP20UT.

CMPO/1/2 [FIlf TAE, %K 28-11, 34
EU B 4% 1 IE i N St 23 i B COP L C1P
00 C2P, 5 22 %o I8 ¥ 47 N i 23 79 #% COM
CIM . CoM, H %t & R 7> J ik 2
CMPOOUT. CMP10OUT. CMP20UT.

CMPO T.{E, CMP1/2 PHE, IE % N ¥t %
10 o COP, iy N3i#% COM, %4 CMPOOUT

CMP1 T./E, CMPO/2 HE,
10 IEH N C1P, Sk N umde CIM, fr4%

CMP10UT
CMPG &4 CMP2 XFRiffsi HH G, EHA
11 i 4% C2P, fudm N um B C2M, e
CMP20UT

CMPO/1 [FII TAE, %K 28-12, 2 MLk
A I RS Nt 43l H2 COP. CIPS, ik

" NJii$i COM, it 45 2R 73 Jll i 22 CMPOOUT
CMP10UT.
11 CMPO T.{E, CMP1 N &, BJIE%m A %
o COP, iy N COM, %4 CMPOOUT
CMP1 TAE, CMPO N &, B IE % A 4%
v CIPS, Ml Nufif COM, %t #% CMP10UT
11 |
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il FU6832N1
[2:1] RSV TR
CMPOfi R
(0] CMPOEN | 0: ANfifige
1: fifige
28.2.4 CMP_CR3 (0xDC)
(A 7 6 5 4 3 2 1 0
P i RSV DBGSEL SAMSEL CMPSEL
KA - R/W R/W R/W R/W R/W R/W R/W
SAE - 0 0 0 0 0 0 0
(A R iR
(7] RSV 1R
i th Debug {55 1%%8, HtF| Po. 1 350
00: A{fifig Debug {554 H
[6:5] DBGSEL | O1: 75Ut i ki 45 MR I it 2% kA5
10: ADC fih BA55
11 LEEHS RAFEIX [H]
CMPO. CMP1. CMP2 1 ADC £ PWM ON/OFF KA 1EiR f#
00: fE ON 1 OFF J3KFE, TCIEiR KAt
[4:3] SAMSEL | 01: M7E OFF KA, AR#E CMP_SAMR ZEIR R4
10: JFE ON RAE, A CMP_SAMR %EIR SR AE
11: £ ON 1 OFF ¥5RFE, 4G CMP_SAMR SEIR R FE
Pl 25 Hh I
e — % LB A A5 5 ) CXO 3 11 PO. 7
000: At
001: CMPO
[2:0] CMPSEL | 010: CMP1
011: CMP2
100: CMP3
101: CMP4
111: omega J3 BbR &AL (&l 5 A E R AR &AL, 275 13.1.9.3)
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UUBTE 3%

FU6832N1
28.2.5 CMP_CR4 (0xE1)

A 7 6 5 4 3 2 1 0
ZF | CMP4OUT RSV FAEN CMPOFS RSV
FHY R - - - - R/W R/W -
A 1 - - - - 0 0 _
fr SR iR
(7] CMP4OUT | CMP4 Lbisi4h 5
[6:3] RSV TR

TEWCRAE R A KRR
(2] CAR i RESS, TIM1_CR3[T1INM] A CMP_SAMR fBEHERS Bh = 4 £

0: AfHihE

1: fiige

CMP1/CMP2 ThREF:
- POES 0: DhREAHRE, % 28-9

1: DiReRA%, {24 CMP_CR2[CMPO_MOD] = 01 A%, HALE X, %K

28-10
(0] RSV TR B

28.2.6 CMP_SAMR (0x40AD)

L 7 6 5 4 3 2 1 0
B CSOND CSOFFD
Syt R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 1
AL B Eip)
CMPO/CMP1/CMP2 %R ¥ J& SR A st ]
TEPWMAOFF Z|ONEKONBIOFFIR A I, DR 484 140 T E A ¢ P & F-HE L e 28 i\
{52, BECMP SAMR[CSOND] ZEiR f#iCMPO/CMP1/CMP2 ZE 3R FF Ji5 S ke, M T i T
FH. ZEIRMSAIHRFECMP CR4 [FAEN] % B 2 75 k4% .
[7:4] csoxp | CMP_CR4[FAEN] = 0: SEIRTTF 2 K RERf [A] = 8*CMP_SAMR[CSOND]*T
CMP_CRA[FAEN] = 1: ZEIRFF )5 KAEWSE] = 32*CMP_SAMR[CSOND]*T
i
B CMP_SAMR[CSOND] MAZ5i kT 544 F CMP_SAMR[CSOFFD]
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B 3] BLDC KEhiE S % Kkt

B AT RSD 5S35 RSD I LU &% KA
CMPO/CMP1/CMP2$: Hif 5% P SR A B[]
PECMP_SAMR[CSOND] Ji, 8 HY PWMI T Jim 3% 15 5 FICMP_SAMR [CSOND] —
CMP_SAMR[CSOFFD] Z5 R A, AFRAE X [ B PWMIX [H] .2 o BT 5 P R AL i [A]
H4ECMP_CR4 [FAEN] % B & 75 4 fis .
CMP_CRA[FAEN] = 0: %ML [A]
CMP_CR4[FAEN] = 1: 5%M1RAFER[A]

8*CMP_SAMR [CSOFFD]*T
32*CMP_SAMR [CSOFFD]*T

[3:0] CSOFFD

7

W CMP_SAMR[CSOND] AZii K-8 55T CMP_SAMR [CSOFFD]
B 3T BLDC BKEhiE &% Kkt

B AT RSD 5S35 RSD [ ELAk 8% KAt

28.2.7 CMP_SR (0xD7)

(A 7 6 5 4 3 2 1 0
5 CMP3IF | CMP2IF | CMPLIF | CMPOIF | CMP30UT | CMP20UT | CMP10UT | CMPOOUT
KA R/WO R/WO R/WO R/WO R R R R
S AE 0 0 0 0 0 0 0 0
A 2R i

CMP3 W A AL

L

0: ARAKLEH W1
(7] CMP3IF | 1: RAEH K4

5:

0: 350

1. BEX

CMP2 H T S s 7 Air

B

0: RAKHEH W gL
(6] CMP2IF | 1: RAEH W4

5.

0: G0

IE -9
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CMP1 A 4 by S AL
5%

0: ARAKH i Fif
(5] CMPLIF | 1: KA WrErf
5.

0: 750

1 TR

CMPO H Iy S A i AL
B

0: REAHWF:
[4] CMPOIF | 1: RAEH K EfF

—z

5.
0: J&0
1: TEX

[3] CMP30UT | CMP3 Lrisi4h i

(2] CMP20UT | CMP2 Lh#ist B

[1] CMP10UT | CMP1 Lh#gist &R

[0] CMPOOUT | CMPO Ehig4h B

28.2.8 EVT_FILT (0xD9)

L 7 6 5 4 3 2 1 0
L HR RSV MOEMD EFSRC EFDIV
eyt - - - R/W R/W R/W R/W R/W

EAiE - - - 0 0 0 0 0

AL B iR

[7:5] RSV i

MOE F# {7 0 A fe ik

KA HLR AR S22 {3 MOE A% 0 FI{EAE
00: MOE A H 3l 0

[4:3] MOEMD
01: MOE AZhiE 0

10: MOE HzhiE 0, HAE Driver t1E#s M0 L R 481 10us J5 H ahf#EE
MOE(H T 77 i B 5) o
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11: MOE HzhiE 0, HAE Driver tHEAR 0 L s SR B Sus J5 B ahfiihe

MOE(FH 175 B 3K 3h)

(2]

EFSRC

HURLOR S S O AR I
0: CMP3 il
1: AME I INTO

[1:0]

EFDIV

FLR DR D B 0 P
00: Ay

01: 4 ™ RGihf E
10: 8 AN RGukT 4 i A
11: 16 ARG i

28.2.9 TSD_CR (0x402F)

(A 7 6 5 4 3 2 1 0
4 TSDEN RSV TSDADJ
it R/W - - - R/W R/W R/W R/W
SAME 0 - - - 1 1 1 1
A 2R iR
Tk FEAS W T BE A e
(7] TSDEN | 0: AMfifig
1: ffifg
[6:4] RSV TR
TR PR AP IR PR (I PRy 45 R
0000: 71°C
0001: 75°C
0010: 80°C
0011: 84°C
0100: 89°C
[3:0] TSDADJ
0101: 94°C
0110: 99°C
0111: 105°C
1000: 111°C
1001: 116°C
1010: 123°C
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1011:
1100:
1101:
1110:
1111:

131°C
136°C
142°C
150°C
RE
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29 HBiFIEER
29.1 LDO
MCU W #& A A LDO % i Atk. VDD5 1 VDD18.

29.1.1 LDO t&RAYIZ(EiRAE

VCC
X

VCC_MODE

EN
LDO5 »[<| VDD5

—

LDO18 »><]VDD18

29-1 HLIFEBCHRT) e AE 5]

LDO A5 Ht 7 (1) iy N fn th i 1 40 18] 29-1 Firas . LDO 4 A HLJE L B s %2 5V(VDD5) !
1.8V(VDD18), 43 7lh & NI R B it i . i VCC_MODE, VDD5 mli&#£p9# LDO5
FEAEEANR AL . K 29-2 FoR, (BRI THAF, A% Veec Mode, ] VCC_MODE = 0, Bt
VDD5 HiJE A #F LDO 7=, #&/4)i%, N VCC_MODE =1, #hM# 5V HJEZ VDD5.

Comm Port Settings Cache Options
I~ Cache Data
Port: |Com 1 : i
Baudrate: (115200 B (GEe AR Full Encrypt
[~ Cache Code
LVD Setting
I~ IV LYW Interrupt En [~ Watch-dog Enable
L¥R Config L¥W Config 7
- 2.8¥ 3.0V ooy gy
~ 3.5V + 3.8V oy « 10V
[~ ¥Ycc Mode
29-2 VCC_MODE it &
29.2 REAE
29.2.1 (REMSNEN

AR AS I AE RSB AR R TR A e A
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29.2.2 (RS MIR(EiRER

VCC
X

VCC_MODE

EN
LDO5

—

LDO18 »<]VvDD18

] VDD5

A

Bl 29-3 ICHL o ar Pl R
RS AR A U B A T
B R TUE A R R AR — B R
B (RHETUEHE T E Y 7/8/9/10V IS, mIfliRethlT. {ERe S VCC HRIKT
TV R e (A, Al BT
G ER A HE TR E N 2.8/3.0/3.5/3.8V TUARYN. 24 VCC HURAR TR A LR e (i E
Oh AL
IR R T L o v T B DA R A F e 5207 P ol i S 1R 88 PG DR T e A, ] 29-4 R
1, LVR Config % BAKHEE A HE, LVW Interrupt En 5 8% T P HE RS, LVW Config % & ik
JE T L
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Comm Port Settings

Port: IComl vl
Baudrate: IIISZUO .]

LVD Setting
¥ LVD Enable

LVR Config
2.8V «3.0v
3.5V « 3.8V

Cache Options
[ Cache Data
[~ Cache Xdata
[~ Cache Code

V¥ LVW Interrupt En

LVW Config
cw o8V
« 9y @ 10V

Full Encrypt

[~ Watch-dog Enable

F WDT Reset Enable

[~ Vcc Mode

Cancel

K 20-4 (KA FE LS . i E DURAR AR R A LR i B

29.2.3 (REENSEFS
29.2.3.1 LVSR (0xDB)
fir 7 6 5 4 3 2 1 0
24K RSV EXTOCFG TSDF LVWE LVWIF
it - - R/W R/W R/W R R R/WO
SAE - - 0 0 0 0 0 0
fir £ iR
[7:6] RSV | fR¥
AR R T INTO 2 D
000: PO.0
001: PO. 1
010: PO.2
[5:3] EXTOCFG | 011: PO. 3
100: PO. 4
101: PO.5
110: P0.6
111: CMP4 %yt
AR AL
[2] TSDF | 0: =i B AR I W€ T
Lo I R i e i
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v WhsEM S TSD RS- dr E AL TCON 5] FE & 158

[1]

LVWF

VCC i H s i A Ao
SRR A 75 AL TR IR A
0: AR kR E

1 R IR

(0]

LVWIF

VCC Aot i F T
i

0: REENUTE

I R

T SR A P WA e, A ERE 1
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30 FLASH

30.1 Flash &1y
O PR AL 16K TR Flash 25 [8) . AMYUZRFES BRSO, I8 SRR XIE RIS N
AR

A EIX A 128 741, it 128 M X

BJE— X (HihEE . Ox3F80 ~ OX3FFF )T fal i Z A2 i bl

ot DX A2 [ RG0S H RS 1] 29 120ms ~ 150ms

30.2 Flash {#{Ei5BB

B ONTRERNT Flash BRAER e, B ReRATaE LA hilr ey, &b b2 4 ) MOVX fi
45t Flash JE1T R34

B Flash FEPATEERAGFEEEIE 2 RT2c/R4) Flash, [f] Flash JF4i27 /2% FLA_KEY #KIXE A
0x5A, OX1F J5H )3 4t Flash Thfig. #5MUF AT S H e ARt DhRER S, B2~ —
WEAL. U, AET—RE FLA_CR [sh{E#i£{# FLA_KEY -k 81,

B EFEHUTIERE RN Flash #7805 #81E, CRC thaffiz ih4s

30.3 Flash &{F28

30.3.1 FLA_CR(0x85)

fir 7 6 4 3 2 1 0
A4 FK RSV FLAERR RSV FLAPRE | FLAERS | FLAEN
it - - R - R/W R/W R/W

S AE - - - 0 - 0 0 0
{0A e R
[7:5] RSV | fR¥
G R H B AR AL
[4] FLAERR | 0: %f Flash H5N, Zmfe ol g i5 8 1 B2l
1: %t Flash HS5HS, S ol g fes fe 0
[3] RSV i
3 DX T PR A Rl O DX 45 AR T 200500 ) A o X T )
(2] FLAPRE | 0: Af#ifE
1: fligE
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v¥: HEAE FLA CR[FLAEN] = 1 i}, FLA CR[FLAPRE] A #2/E M
B X IR AT e
0: gk
[1] FLAERS | 1: f#ifig
V¥: HEAE FLA CR[FLAEN] = 1 i}, FLA CR[FLAERS] A #2/EH
mFEfERE
(0] FLAEN | 0: ANfdife
1: ffigg
30.3.2 FLA_KEY (0x84)
fr 7 6 5 4 3 2 1 0
L2 FR FLA KEY
eyt W W W W W W W W
EAiE 0 0 0 0 0 0 0 0
L B iR
5 IS N 0x5A, Ox1F LU#ERE Flash #AEMRH]; 1E FLA CR B4F & LR
[7:0] FLA KEY
#i| Flash #/F
L 7 6 5 4 3 2 1 0
ZRR RSV FLAKSTA
KA - - - - - - R R
ShfE - - - - - - 0 0
AL B ik
[7:2] RSV FRE
B L2 Flash fiRE0RA
00: 4%
[1:0] FLAKSTA | 01l: 0x5A B4 5 N, %45 0xIF B
10 R4
11: JF4
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31 CRC

31.1 CRC I&EEE]

CRCDONE

CRC_DIN

Automatic CRC

Controller

CRC_CR

CRCDINT

CRCVAL

CRC Engine

AUTOINT

CRCPNT

Yvy

R

RESULT

vy

8
C )
—»{( 270 1 MUX
N

8

———

CRC_DR

K] 31-1 CRC JjfetE R

Flash
Memory

L)

CRC HRJ5 il e (1) A= Bl 22 DX 15 2 E— 8 il ) CRC A 458 . &l 31-1 Fizr, CRC £k
CRC_DIN Zifr#s i) 8 s, HHETHERK 16 M4 RKZEANNFFHE, B
CRC_CR[CRCPNTJ#I CRC_DR 4217 [ 4 £ 45 S 25 17 5% .

% 31-1 CRC #rift 54 i 2 Wizt

5 CRC 3 EREZ T 16 BEHIFR AR
1 CRC12 XM 2+xM 1 1+xA3+x M 2+x+1 0x80F
2 CRC16 xM6+xM15+x72+1 0x8005
CRC16/
3 xM6+xM12+x75+1 0x1021
CCITT-FALSE
XN32+xN26+x M 23+x M 22+x M 16+xM 12
4 CRC32 0x04C11DB7
+xM 1 1+xM10+xA8+x N9 +x A b+x M +x+1
31.2 CRC16 4£pkZInz,

O F 3T CRC16/CCITT-FALSE AR#ERIZ iz xMB+xM 2+xA5+1,
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31.3 CRC16 E4255E

#1417 CRC16 HIHLERJFEEANIE 31-2 P &) RAIIATEIESEIL, WEMmATT5, MCU H

1A RGU BRI AT 25

—>|1|—>|2|—>|3|—>|4|—>|5}l:>

X X10 X11

_>|5|_>|7|_>|8|—>|9|—>|10|—>|11

DATA_IN

2 D-—»{13|—>|14|—>|15|—>|16
K] 31-2 CRC16 H % 5 F K
31.4 CRC {2{EijBg
31.4.1 it HEPENFHRI CRC

THE A TATH CRC A, 2L DERHAT:

1. #1454k CRC DR, #7707 Lk+E: M CRC CRICRCVAL] 44 CRC CR[CRCDINI]E 1, HIU&MH N
0x0000 B{ OxFFFE. #jd CRC CRLCRCPNT]FI CRC DR ft&iE4T CRC ¥ItG¥elE, Tl BAT E VMG ;

2. [V NS AR A7 4 CRC_DIN 5 NHds, FANHh 0] CRC 15 58 B

3. EECRC 4553: FCE CRC_CRICRCPNT] = 1, #K{4-ikENst i 274745 CRC_DR, 1925714,

li & CRC CR[CRCPNT] = 0, 1% CRC DR 75 FIK 15 Bdf
31.4.2 #t=itE ROM #4E CRC

THE ROM Hp I B SE X i (1) CRC {E 42 LA T AP BRiEAT
1. W44k CRC_DR, J5ik[A#75 CRC;
2. PBCHE CRC_BEG, UCEZETHEH ROM HIHEHA R X ;
3. HBCE CRC_CNT, BCE ARk X455 XA X s
4. [A) CRC_CR[AUTOINT] 'S 1, fREFHEMAL, &E3hHZNHELRE,
5. BEHLCRC 45
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3FFF

0x03FF
128 sectors

0x007F

A sector

0x0001
0x0000

& 31-3 ROM 5 1] 43 [X [&]

i 31-3 firn. ROM 356 16k =35, 43 Hk 128 4> sector, %45 M sectorO F| sector127. 4
sector £ 128 NM#17. 7E#HT CRC #tE 115, i sector [1{ CRC_BEG 7] LA 0x00 ~ Ox7F
ZIRIRAEATME, f45 0x00 F1 OX7F . F5ZETHE sector L4145l CRC_CNT A LLJZ 0x00 ~ OX7F,
£34% 0x00 1 OX7F .

FEVERNSE, Bi%E CRC_BEG Kk, CRC_CNT MiZAHN R/, l: 4 CRC_BEG (Kt A
Ox7F, JIl CRC_CNT ff18 A BE2& 0x00, Eiitiis /5 —> sector ##if) CRC {E. ML, niR#iE
# CRC_CNT H{E&E N — I KHME, CRC =i sl A shBRHITHR R 714, i CRC A&k X it
S Ja—A sector [ CRC {fi.

31.5 CRC x5

31.5.1 CRC_CR (0x4022)

A 7 6 4 3 2 1 0
2FK RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
KA - - R W1 R/W W1 R/W

EAME - - 1 0 0 0 0

(DA R iR
[7:5] RSV i
” CRCDONE CRC fk & 1F 5 58 Bubs & 47

7E CRC it tH AR F vk, WA A2k X — 005 0, FF HAHARED 2% 1
V13 306 www.fortiortech.com
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PAT: AHERHIT, @R —ME N 1, Frel, BRSO —fin s

R 1,

[3]

CRCDINI

CRC 25 A uH L f &
0: =X
1: fh’& CRC 45 RAIUR

[2]

CRCVAL

CRC 45 RATIB kAL
0: CRC Z5RHW)eE1 N 0x0000
1: CRC Z5 B 41iH46 N 0xFFFR

[1]

AUTOINT

CRC #t & 1HH H )

0: X

1: JEsh#lkE CRC iH 5

Z XA & 1T ROM #4fE CRC

(0]

CRCPNT

CRC 45 R ig4t

0: HZHEL CRC_DR il (2 16 £ CRC &5 5 A% 8 fir
1: 2B CRC DR 10 HY & 16 7 CRC 45 K1 8 fir

VE: THEEAST CRC ARG, fit® CRC_CRIAUTOINT] =0.

31.5.2 CRC_DIN (0x4021)

(A 7 6 5 4 ; 5
IR CRC_DIN
Syt W W W W ] »
A 0 0 0 0 . ;
L ZFR .

CRC P4y N 4

BRI LA A8 BN —DMEEER, CRC B EZI7EILA CRC 45 R M2EAE E, R
(7:0] CRC DI P N BT E T CRC 45582, R 255 CRC 45 52,

e AR R A AR, B NIEEEIEARAE . S EU bk i R ]

0x00

31.5.3 CRC_DR (0x4023)

7

6 5 4

CRC_DR
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KA R/W R/W R/W R/W R/W R/W R/W R/W
HEAE 0 0 0 0 0 0 0 0
YA ZHR ik
CRC %5 B4
[7:0] CRC DR | FRREE. HIHAFAFA0T, S ARPEIEH] 2577 8% CRC_CR[CRCPNT] 3K ¥ 5 v Al [ 2
CRC 45 B (97 8 frids /21K 8 7 -

31.5.4 CRC_BEG (0x4024)

(A 7 6 5 4 3 2 1 0
P i RSV CRC_BEG
eyt - R/W R/W R/W R/W R/W R/W R/W
BAE - 0 0 0 0 0 0 0
(A R iR
(7] RSV e
H2hiT 5 CRC [¥) ROM 246 i X
[6:0] | CRC_BEG | fil: 4% CRC_BEG HfE A2 1, WIHZhHH CRC MkSsAMbE Y 1¥128 = 128, SEfR
FRNEE A X I — AT

31.5.5 CRC_CNT (0x4025)

fir 7 6 5 4 3 2 1 0
H R RSV CRC_CNT
A - R/W R/W R/W R/W R/W R/W R/W
A fE - 0 0 0 0 0 0 0
AL SR R
[7] RSV TR
H 3l CRC 51 X fhi 7% 2
[6:0] | CRC_CNT | BbffxE X 7 75 Zit5 CRC ELA ROM B3 X A (i F2 &, il id bl w] ¥ € A 3l CRC
AT P
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32 (FRIRTU
32.1 &N

SR T =R TAER: B, ARAURIREAR. 83 E 75 /74 PCON[IDLE]#! PCON[STOP]H]
EIEREA A AR
HANTHFEAS R IR TAR S LA 25 3k 32-1 FiR:
% 32-1 ke

RYRIEA iR P YR ThFEPERR
B B2 S BR Ah R, H A e A i T A NA ke, PEReIRLT
CPU F 4 BT 45, oA THREASEH OGP T | AR AT Hh b
FBL | E, EERIGLGE, BRI MR | 4 Reset/Debug & | TNAEAR, PERERVE
1. fir

Flash {8 FE HEAR . AEH0L PR S i 2 20 1A
MCU 5 AF R v = 70 3k N AR AT, A AR

Ay, RTC A

HEE AR ) Wr, AR DIFEIRME, PEEERIE
ADC. FOC. BXzhH TN, &I
Reset/Debug HE A
Tt B 5 A
s BRI S B UIEA 3 KT EA].
PCON = 0x02;
_hop_();
_hop_();
_hop_();
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32.2 (KRR F1FE
32.2.1 PCON(0x87)
AL 7 6 5 4 3 2 1 0
2 FR RSV GF3 GF2 GF1 RSV STOP IDLE
Byt - - R/W R/W R/W - R/W R/W
A - - 0 0 0 - 0 0
fir R £
[7:6] RSV R
(5] GF3 SEERSEY R VARY
[4] GF2 EHARENL 2
[3] GF1 BRREN 1
[2] RSV ey
(1] STOP 51 gt NRERR AR, MR S B R B30T O
(0] IDLE S NIV, MR f5 B R B 307 0

Ih#etist PCON[STOP: IDLE]:

00: IF%
01: 54l
1X: BEAR
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33 KEBRIP
33.1 KBFEPEN

OGP SCFF Flash 20t Roinas 197730 ARSIV RIR AL 2 ARER A #ifE. 24
Flash $in# 5, #aiokid, R agdsid ik CRC KGR LR P e 75— 2.

33.2 $&{FikER

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEad « s | |® m m m| iE | @ oam Hae ale o @ a|[@l 2
(S [ (e ] $8] Frcssosn G
Project FE ] mainc [
=% Project FTC6804A - 57 i
o5 FTCE804A 58 Device | Target | Dutput | Listing| Vser | 051 | AS1 | L¥S1 Lecate | Lx51 Misd
cati s9
=1 Application €0 Lasned " Use Simulator Settings || % Use: [Fortior C51 FICE Driver -
@ [ main.c 61 void [~ Limk Speedto Real-Time —
1l @ L] Interrupt.c 62 F4
=5 Library 63 it of ¥ Load Application at Startup ¥ Run to main(} ¥ Load Application at Startup I~ Runto main{) |
@[ adce 64 Inkialization Fie: Intisization Fil: |= '
&5 E 4
@[ AP o | senadl | =T | ] e
® J CMP.c 67 - Restore Debug Session Settings - Restore Debug Session Settings
i @[] crCe €8 (#1f 0 ¥ Breakpoirts W Toolbox ¥ Breakpoints ¥ Toobax
i ® ] omac _5”9) [¥ Watch Windows & Peformance Analyzer W Watch Windows
! @ ] DRIVER.c iy ¥ Memory Display ¥ Memory Display
I ® [ FLASH.c 72
] GPIO.c 73
1 < | vl= 74 CPUDLL: Parameter: Driver DLL: Parameter:
: @ero.. |[@eo.. | (}Fu. |[,Te. L F— : |SMS1'DLL [vFUM |sa[151 oL |-pFU6832 L3
" Build Output L)
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCYG,DLL [pFusmz |TCYG DLL |pFU6832

i 0K | Concel | Defales | I

K 33-1 AU RS L E

-
FUB832 Register Con

Cache Options
[~ Cache Data [~ Enable Encrypt
" [~ Cache Xdata Full Encrypt
ﬁ [~ Cache Code
LYD Setting
¥ LVD Enable ¥ LVW Interrupt En [~ Watch-dog Enable
LVR Config——————————— LVW Config F WDT Reset Enable
2.8V 3.0V v gy
3.6y & 3.8Y 9y « 10¥
[~ Vec Mode
0K I Cancel |

33-2 AUt R A R
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&L TN

1.

2.

T 8051 TR TH, Zi ATt Target Options FJFiEFF Debug Wi+, %I _E K
33-1 B 33-1 fioRibirigdE, Jfsiili Settings AN T 0%

R 33-2 Pt ATie FEIF i E, Al OKe SRJE 2w TREJHF R E, 33 BIN U Ifhesk 2|
Flash JiF BRI Al FIAR I GRS 1R .
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34 (EpicHR

R A FEBHANE AXHBY BiTHE

V1.0 | HIgERRA 2021/10/28 AL
1.1 &% HIEA: AEC-Q100 AF (Grade 1)

V1.1 | 11 &5 HIERN: B RMAZ N ITEH 2T (WRiZITHES NS | 2022/08/23 | 2570
)59)

1. MRk QEP 5Bkt

2. PSRBT R SUBAEAT BRI ‘reserved’ MRHIA IR
RBANTR, BIEEN, S TE " B
PRER RSV’ MHRBIALNR AL SN, FEIES N,

BT Lo
3. L LHplk “IRLMMIRZ N 1T 8217 808 “fa2 IR Z N 1
B2 ARG B A 7

4. FTEHT 1.4.1 FU6832N1 THAEHER], MiIBRZ KR53, 5, 34
BN PL.7,P2.0,P2.2,P2.3,P3. 4, ;

5. %2 1 FU6832N1 QFN32 5l[fI%13R VSS fik izt “ Koy
“Hh,

VI.2 | 6. 4i]IWfEREMEM Gate driver 4 PWM; 2023/03/16 | itk

7. ABEGE 5 RS,

8. &k 7.3 A

9. BT 14.2.7 FOC TRGDLY (0x40A5) ¥&AN 2577 S HiiR .
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