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14.3.13 TIMT_DBR4 (OX407A, OXAD7B) ...o.cooreeereeeeiieeieesesseesssssssssessesssssesssessssssssssssssssssssesssns 265
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14.3.16 TIMT_DBR7 (0X4080, OXA087).....vvereerreeeirsesieesessesssssssssesssssssssssssssssssssssssssssssnesssns 270
14.3.17 TIMT1_BCNTR (0X4082, 0X4083) .....crvrreerrrrerrrreereseessessessesessssesssssssesssesesssessssssesssssnnns 271
14.3.18 TIMT_BCCR (0X4084, OXA085).......covvveereerrirerieesesssesssssssssssssssssssssssssssssssssssssssssssssssens 272
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U7 SYSHICK ceveriiriiriititititnisinisisissississssssssssississssstssssssssssssssssssstssssstossssssssssssssssossossssssssssssssessss 299
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23.4.9 ADC4 DR (OXOFED, OXOFET) c.eueieeeeeeeeeeeeeee et eeeeseeeseesesessesssesesessesesesesesseseasaeens 340
23.4.10 ADC5_DR (OXOFE2, OXOFES).....oeoeeeeeeeeeeeeeee st eeeeeeeesteseeseesesssseseasesesseseeseeseeseesessssseseens 341
23.4.171 ADCO_DR (OXOFEZL, OXOFED).....o. oot eeeeeseeeeseeseseessesssessesensesensesenseseasesessesens 341
23.4.12 ADCT_DR (OXOFEGS, OXOFET) . oot eeeeeseeeseesesesesessesessesensesensesensesesseseasesens 342
23.4.13 ADCS8_DR (OXOFES, OXOFED)......eoeeeeeeeeeeeeeeeeeesee et eeeeeeesteseseesesssseseasesesseseesseseeseesessessessens 342
23.4.14 ADC9_DR (OXOFEA, OXOFEB) ... eoeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseesesesesesessesesseeseeseesessessnssnns 343
23.4.15 ADCT10_DR (OXOFEC, OXOFED) ....ueueeeeeeeeeeeeeeeseeeeeeeeeseseeeseeseeesesesessesessesseeseesesessnsenns 343
23.4.16 ADC11_DR (OXOFEE, OXOFEF) ... eeee et eeeeeeestesee e seesesese e seessse s seeseesesessaneens 344
23.4.17 ADCT12_DR (OXOFFO, OXOFFT) oot eeseeeeees s eeeseasesesesessesseeseesesessnsenns 344
23.4.18 ADCT13_DR (OXOFF2, OXOFF3) ..ot eeeeeeeseseseeseeseeeseseseseeesesseeseesesessnsenns 345

24 DAC .. oeeeeeieeeeesrssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssessssssssssssssssssss 346

2. D A G B TN oo 346

0 D Y O A== X 346

24.3 DACT THBEREE (R IE B T FUBSBTIET) oo s s 347

LA DY O I =i X e T 348

L R D N OR= 2 2= 2T 349
24.5.17 DAC_CR (OXA0D35) oo et e e e e s e e seseesese st sessas s s et sesesasseneeseaseseaseneens 349
24.5.2 DACO DR (OXADLB) ...t ee et sesesseee e aseseaseesne e seseses s neeseesesessnsenne 349
24.5.3 DACT DR (OXADLA ... eeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeseesesessesess e seassssssaneaseseases s seeseasesessasenns 349
24.5.4 DAC2_ DR (OXA04D) et ee et st sess s et sessas st ses e s s neeseeseseasaneens 350

25 DMA ...oeeeeeeeeeeneeeeessssesssssssessssssssssssssssssssssessssssssssssesansssesensssesennsssesnnsssesansssessnnssssnsssesesnsssessnnssssan 351

2.1 DM TITBE T TR B oot e e e e e e e s s e s e e e e e s e e s s e s s s s s s s anaes 351

25,2 DM A B EBE oot 351
25.2.1 DMAD_CRO (OXAOBA) .oeoeeeeeeeeeeee et ee ettt sesssssessaseeseases s asesseaseses s nseseaseseassneens 351
25.2.2 DMAT_CRO (OXAOBB)....eeeeeeereeeeeeeeeeeereeeeeeeeeeeseseesesessessesseseeseasesssseseaseasesesssssnsaseasessesssseens 353
25.2.3 DMAD_LEN (OX403C) .ottt eeeee st seseeseeseseesee e saeseseseaseaseses s aeeseeseseasensens 354
25.2.4 DMAOD_BA (OX403E, OXA03BF) ..o eeeteee et eeeeeeeseeseesesesseeeseaseseseseasseseeseesesessesenns 354
25.2.5 DMAT_LEN (OX403D) ...eveeeeeeeeeeeeeeeereeeeeeeeeeeteseesesessessesseseaseasesseseseaseasesesssssnsaseesessesssssnns 355
25.2.6 DMAT _BA (OX4040, OXAOLT) oo eee et eese st seesees s ese st seesessessesee st sesessessens 355

2O VREF .......ouaeeeiieeeeeteeieeeesssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssns 357

261 VREF AERITIRIEIEI e 357
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26.2.1 VREF_VHALF_CR (OX404F) ...occcoocceseceeessseceeeeesseseeeessssmssesssssssessssssseessssssssosssssnseeeeos 358

27 VHALF .....ocveeeetessreessassssesssssssssassssassssssssssassssassssassssassssssssssassssassssassssssssssassssasesssssssssssssasassasasss 359
27.1 VHALF ARERBIERIETRER ......ooooiee sttt ssss s 359
27 2 VHALF BETEBE . .ooooeooeeeoeeooeeessoseee s smsessssssssessssssssssssssssssssssssseessssssseessssmssesssssnsseessssnseeseos 359
28 JBH...evvuereresrernsersssesssssesassesssessssessssesssssassssassssassassssassas st Rss ARS8 360
28T JBIBIEITY oo sssseeessssssee s 360
28.2 JBBBIRVETRE ...ooooo oo smsee st sssse st sessses et 360
XISz =R i =3y (N ) O 360
28.2.1.1 AMPO EEIBHETL ..o mssses e 360
28.2.1.2 AMPO PGA Z D HARETL ...oooooooeoeeeeeeees e 361
28.2.1.3 AMPO PGA BEERHIARETC ....ooooocoeoeeeeeeoeees e sssese e 361

28.2.2 HHEFIBHL(AMPT/AMP).......oooooooeeeeeeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 362
28.2.2.1 AMPT EEIBIETL ..o ssssss st 362
28.2.2.2 AMP2 TEIBHETL ..ot 362
28.2.2.3 AMP1 PGA ZEDEMARETL ......oooovooeeeseeeeeeeesssssssssssssesse s sssssssssssssssssssss s 363
28.2.2.4 AMP2 PGA Z S HARETL ...oooooooeeoeeeeeee e sseeessssmsesesssssess s 363
28.2.2.5 AMPT PGA BEERHARETE ...oooooooeoeeeeeeees e snsese s 364
28.2.2.6 AMP2 PGA BEERHIARETC ...ooooooeoeeeeeeeeeeeee e smssese e 364

28.2.3 IBIH AMPB ..o s 365
28.2.3.1 AMP3 BB ...t 365
28.2.3.2 AMP3 PGA Z D HARETN ....ooooooeeeeeeeeeeeee e ssssses s ssseee s sssnssessessne 365
28.2.3.3 AMP3 PGA BEERHIARETL ....ooooocoeoeeeseeeee oot snsesee s 366

pX IR 2y G 2 366
28.3.1 AMP_CRO (OXAOAE).......ooooicooeeesesceeeeesssceeeesssssseessssssssesessssssssesssssssosssssssssessssssssessssnseeeens 366
28.3.2 AMP_CRT (OXAOB4) ....oooooooceeee oo sessseess s ssssess st ssssssossssssseeseos 367
28.3.3 AMP_CR2 (OXAOAB) .....ooooooeeeesesceeesssseeeesessseesssssssesessssssess s ssssseesssssssessssssseesee 368

29 EEERBE ....oeeoceeeeeeeenssessssessssessssessssssssssassssasssssssassssassassssassssassass s st Ras R sttt s s 369
29.7 EEERBRIRVETE ...oooeeeeeeeee ettt 369
2917 EEERBE CMP3...ooooooeeeeeeeeee oo seeese s ssseessessssesessssssee s smseessessssoss st 369
2900 T TR oo 371
29102 FBIEBRITR ooor oo seeee oo sssee s 371

29.1.2 EEERBE CMPA.....oooooeeeeeeeeeeeeseeeeesessseeesssssseessssssssessssssssesssssssseessssssssesssssssssessssnsseesns 372
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2016 BB e 378
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29.2.6 CMP_SAMR (OXAODAD) ...t eeeeeeeesees s eesss e ses s ee e e s esessssaeaseaseseasnsenne 384
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29.2.8 HALL_CR (OXE2) e e et ee ettt sesees st et seases s s et seassaseaseneeseesessssansens 385
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30.2.3.T LVSR (OXDB) oot eeee s eeee st seaseesees s e et sesaas s seaseasessasens e neesenseseesaneens 390
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31T FIASI TBITT oot e s e e e st e e e e e s e e se e s e e e e ees e e se e s eesresenne 392

312 FIASH BRAETIEER ..ot ee s es e sesee e es et sese e et sesases e seses s sasessse s 392

3.3 FlaSh BETF B oot e ettt et et et e e 393
37.3.T FLA_CR (OX85) ...t e et eeseeeseseeseases s esssseaseases e eseaseaseses s nesseaseseenneens 393
37.3.2 FLA_KEY (OXB4) oottt ee et seasees e st seesea e s s s e ses s eeseneeseeseseasensene 394

B2 CRC .eeeeeeereeeeeiisssenseeeessessssssssssssessssssssssssssssssssssssssssasssssssssssssssssssesssssssssssssssssssssssssassssssssssssassans 395

321 CROC THBENERE] ...t ee e s e s se s e s e s e ee st eses e s s eesseasenseeseessseaseaseseesesssssasenseesessens 395
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FSE XA

Z1FEREM[ IFRRFFRPHIML, BI: ABCDIXY]ZRRABCDZH 73R AIXY1L
SESEA[PHIXERREMUSFEFEE, : TIMx_CROFK/RTIM3_CROFITIM4_CRO
[m:n]RRLSEE, Fl: [3:01FR A Mbit3Zbit0

Pm.nZRRPortmBYSEnPim A, $1: P0.0&RRPort0#I0S %0

s st RN

R: RiE

W: 25

R/W: BT 5

WO0: R9J50

W1: Rof51

A\

vV V V

B EIMER - B, RRZNAREERTTE

B EHMBARRARRXNF TR, FIERRMWIES
QEAR—TERERBEFMZERENGN, KREMAFSM, BIRRQENMANEF /I
BB D ECHIEL, RIRMENEFBHE S DB, B Q1218=0, 15AFRFSM, 14~
120 NEEEANL, 11 ~ OLADENL, QI2IENEFHIESL(EN-8 ~ 7.9998(%$[20x8000 ~
Ox7FFF),
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R 5 RifEA

ADC: Analog to Digital Convertor 1&%4&1288

BEMF: Back Electromotive Force REBENES

BLDC: Brushless Direct Current FTRIE# A

CRC: Cyclic Redundancy Check fBHFUARIRIEINAE

DAC: Digital to Analog Convertor #i&4%i%es

DMA: Direct Memory Access A%&d CPU BiZ5NEIEEIRIIA
FG: Frequency Generator $ZR & 428

FICE: Fortior Interactive Connectivity Establishment I£IR3%E 3R B EHFE T
FOC: Field Oriented Control EB#lE#i7EMIEFIE, BIREKEEHIE
FOSC: Fast Oscillator PIERiRET

GPIO: General Purpose Input Output &% B iaAlRO

2C: Inter Integrated Circuit —Hfpi&E RN —LHIRELS BITERE DL
IC: Integrated Circuit S£p%EBEE

IRAM: Internal RAM KB FEH1Z (%23

IDE: Integrated Development Environment SR FF & IF 1R

LDO: Low Dropout Regulator {&EZEEEIR

LPF: Low Pass Filter {E3&iiK s

LVD: Low Voltage Detection {&ESEI&N

MDU: Multiplication Division Unit eI+ E 4t IEaE

ME: Motor Engine I£IB4F8E BAIKaNLIERS

MSB: Most Significant Bit Bxi=8 %L

MOSFET: Metal Oxide Semiconductor Field Effect Transistor &/& &Y+ SRIAHN RIAE
NC: Not Connected RiZEi%

PFC: Power Factor Correction INZREEURIE

PGA: Programmable Gain Amplifier SI4RZtL A =S

PI/PID: Proportional Integral/Proportional Integral Derivative tGEIFRS/LEBIFR DD 1EHIES
PLL: Phase Locked Loop #itH3F

PWM: Pulse Width Modulation k)4 %5 EiEH|

QEP: Quadrature Encoder Pulse IF34mi32%

RAM: Random Access Memory BENI7Z(i%2S

RMW: Read Modified Write i£-£iX-515<

ROM: Read Only Memory RiEfFf428
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RSD: Rotating State Detection I KARZAE N

RTC: Real Time Clock SCEYBS$#

SCL: Serial Clock Line SB{T03§p4:

SDA: Serial Data Line SB{TEiEL%

SFR: Special Function Register 457k IN8ES51725

SMO: Sliding Mode Observer BEIZE

SOSC: Slow Oscillator &R 7H=E, LA4FEARERIZET£H
SPI: Serial Peripheral Interface S{T@({51E0

SVPWM: Space Vector PWM  Z3[8)& 2 ki 25 FE i
TSD: Temperature Sensor Detect B E{ER%EE

UART: Universal Asynchronous Receiver/Transmitter S R{T&(51E0
WDT: Watch Dog Timer &[ JfaElI=S

XRAM: External RAM MERRENLIZAE RS

XSFR: External SFR 4IM8B4F5RINBES 1788
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1 RENE
1.1 4514

B FU6815L / FU6815T / FU6865QERRERE:
> BHEFESERI: VCCMODE=0, 4MBEIEMVCCHEASLY ~ 28V, VDD5HRNERLDOM

=

> BEREEEN: VCC_MODE = 1, SMBEIRMVDDSEAIV ~ 55V, EIFEVCCS
VDD5%g#

> WEBIRIER: VCC_MODE =1, 4MSBEBIR1MVCCHIASLY ~36V, 4MBEERE2/MVDD5HA
5V

7E: FU6865Q B9 VDRV BBEER EHIMTBIRIR M
B FU6864Q/ FU6864LERREBJE:
> BHRERN: VCC_MODE =0, 4MBBIFRMVCCHEAT2V ~ 20V, VDD5HRWEBLDOM™ 4
1z: 8051 R1ZFIME
ELEAZ N1 AR EHA
32kB Flash ROM., TCRCIRIGINRE. S<IFEf B EERMIBRIPINGE
256 bytes IRAM, 3.75k bytes XRAM
ME: B SPIDIZHIEIR. FOCIRIR, MDUMHBNITEREIR, LPF
16N PRR, BIIRAMETRR
GPIO:
FU6815L: 381°GPIO
FU6815T: 191°"GPIO
FU6865Q: 361NGPIO
FU6864Q: 221°GPIO
FU6864L: 241°GPIO
BEg:
Timer1: 77iRIKENBT Frizl . STHFE MR, FIKMRAR. SXIFHall/BEMFAERN
Timer2(G&RFFU6815L / FU6815T / FU6865Q): PWMEIL . I APWMAY 5 2= EEFTE
HAAOM, MAIREPWMERBIETE], IER4mIGEEMAFED. IEXAQN ., BN @
EE,
> Timer3/Timer4: PWMEIH . HMAPWMEY S Z=ELFIEIERAQM, TimerdZiFFGHIHIET,
Timer33Z3F48MHZEI AIE R
Systick EBT &S
RTCRERTZR

YV V fH V V V V VY
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B
> 11SPI GEFFFU6815L / FU6865Q)
> 17MNC
>  27DUART, iB4EI0ERFFU6815L / FU6865Q)
>  1PUART, HFRZEI (EHFFU6815T / FU6864Q / FU6B64AL)
> 2iEEDMA: X#FI1°C/SPI/UARTEEZ I (EHA FFU6815L / FU6865Q)
>  2iBIEDMA: XHFI2C/UARTEUREHI(GER FFU6815T / FU6864Q / FU6864L)
m BRSNS
> 12{ZADC: 1pskkift, TlikiEREBVREF. SMEBVREF(ESEBIE
> ADCEELL
& 14BEGERTFFU6815L/ FU6865Q)
& 12BEGERTFFU6815T / FU6864Q)
¢ 13@EEHDPADOINERE, EHTFU6864L)
HNEVREFE&%E, T &3V, 4V. 4.5V, VDD5
AWEVHALF(VREF/2. 1/4 VREF, 1/8 VREF, 25/64 VREF)&%
LNMBIEE KRR, OJECE O] RiEiE i KRS
LEBIRHILLIR R
DACEEEL: 18896z, 1B&84L, 18861
m ORGSR
> PWMIaHGERF FU6815L/ FU6815T)
> NE MOSFET JXzfigs: 6N Pre-driver #itH (& F FU6865Q / FU6864Q / FU6864L)
B FOCIREI#FEREERE. WEBPH. =EBPHERMRAF
B ZREFPFCOEEFFU6815L)
m AT
> RE24MHzEERRCIRHES
>  MNE328kHARERCIR =S
> HMNE32768HzER KRBT EGERFFU6815L / FU6865Q)

YV V V V V

m WDT

m LVD

m TSD

B BEHIFICEURIE LR E I e
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1.2 AG=

o]l F /AR BLDC BA/PMSM, =10/28RXN B, {AREBANIKE,
W VR

> FU6B15L: iE&k#l, vkfE, SMEN. TAEAN. BB, BB, ke, BIRK. T
XANZE
FU6B15T: k48, SHYEHL. =RAZEAN. mEs. Eihe. e, BRK. TIWXNE
FU6865Q: KR, E4EH. XA, F/=HRBmM%E. BiiTHE,. filE. RELES
FU6864Q: k78, HIMENL. =EZEMMN. ME. S, REL8E. BRN. TWXNE
> FU6B64L: KFd, SHMENL. =RZERMN. MmAS. Eihhs. [Resd. BRK. TIXNE

1.3 iR

vV V VY

FU6815_65_64 ZFI2—REE A EBHLIZHISIZE(ME)FN 8051 MAZES S AL BANIREIE A H, ME
557 FOC. MDU. LPF. PID. SVPWM i igiiEth, o RiEBI=MA /TR BLDC B4l
/PMSM #9 FOC IRE0/75 BARENAEEMEE; 8051 AZATEMEEMNHESSLIE, WHITT
VELHI SR IESl, Ho 8051 NIZKEIDIES AN 1T 5 2T, SR NSPEREEREE
K. LLiXEE. PWM({X PR FU6815L / FU6815T). Pre-driver(fX PR FU6865Q / FU6864Q /
FU6864L). =i® ADC. CRC. SPI. PC. UART. Z# Timer &8, RESE LDO, EATF
BLDC/PMSM EBBHEY5 K. FOC IRz,

AL FU6815_65_64 RIURNRINREZEIER, BANRRESTS, E2% 2 5IHENK 4
ITBER,

AEFHERNXS, FEMEEHEARRSNRRNZIUSEANNESER, FU6864 HiE
FU6864 FREARREIELS, BNF FU6815_65_64 BB HEHMSHE.,

FU6815 BUS: FU6815L(LQFP48). FU6815T(TSSOP28)

FU6865 BIS: FU6865Q(QFN56)

FU6864 BYS: FU6864Q(QFN48-38). FU6864L(LQFP52)

V4.0 30 www.fortiortech.com



Fortior Tech

/ﬂ- BT 352 FU6815_65_64

1.4 RHHEE

1.4.1 FU6815L IHEEEE]

X vDD18

X vee
»X vDD5
X VsS

L} HBIAS

VCC_MODE

LDO5 LDO18

[ResET] [ cre |

PO.0/TIMA4S/TXD2S/SDA/OLDBGS [}
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL X}
PO.2/LXIN/HALO [}
PO.3/LXOUT/PFC [

PO.4/NSS [

PO.5/TXD/SCLK [}

P0.6/RXD/MOSI [
PO.7/MISO/CXO/TIM2S/QEPA [X
P1.0/TIM2/QEPB [}

PL.1/TIM3 &
P1.2/TIM4S2/TXD252/FICED X}
P1.3/HBIAS/C1PS/C5P/A30/AD12 [X
P1.4/COP/A3M/AD10/HALOS [}
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 X
P1.6/C1P/A1P/AD9/HALLS [
P1.7/CIM/AIM =

P2.0/ADO/A10 [}
P2.1/C2P/A2P/AD8/HAL2S [X
P2.2/C2M/A2M X}
P2.3/AD1/A20/C4P/DA1 &
P2.4/AD2 [

P2.5/AD3 [}

P2.6/C3M/DA0/AD11 [}
P2.7/AD4/C3P/AD0/CAM [}
P3.0/AOM &

P3.1/A0P X

P3.2/AD5/VHALF [}

P3.3/AD6 [}

P3.4/AD7/C3PS/CAMS [}
P3.5/VREF X

P3.6/HAL2/RXD2 &
P3.7/HAL1/TXD2 X

SCL
SDA
RSTN/FICEK

PORTO (<>

<> NSS

o
m

s> ™
% l«— RXD
- (<> FICED

T | L % 3

A | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
r

C2
M
C1
M
Co
com

°

TIM4
TIM3 €|
TIM2

PORT1 <> HALL/

BEMF

°

°

T

[eR=Re]
s<cC

PWM

~ I IT

Protection

PORT2 (<>

s

—

4 CspP
S C5M

PORT3 <>

= SYSCLK
<>
INTO

VHALF [« vDD5
? , 128it ‘

1,

P4.1/L_DX

P4.2/H_DX [Xi DAO

I
AD12/A30
>
cap |
c3M

A1IM

A1P
AD1/A20

A2pP
AD2/3/5~11/13 —>|

AD4/A0O/C3P/CAM —

AOM

AOP

A3M

A3P

32.8kHz
S0sC

ADO/A10
A2M

PORT4 <> DA2

Pa.4 [

P4.6 X
P4.7/TIM3S2/RXD2S2/RSTN/FICEK [Xi

S A A B B B B b b b B

P5.1 X
PORT5 4>

1-1 FU6815L IHEEHEE]
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1.4.2 FU6815T INEEIERE

VCC_MODE

SCL
SDA

LDOS | LDO18

P0.0/TIM4S/TXD2S/SDA/OLDBGS [
PO.1/DBG/TIM4/TIM3S/RXD2S/SCL X

jRSTN/FICEK
E
[S]

i

PORTO <>

SH> ™0
% l«— RXD
- [« FICED
O
=]

[ \

[ResET] [ cre |

v o

[ bma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
r

P1.1/TIM3 X
P1.2/TIM4S2/TXD2S2/FICED X!
P1.3/HBIAS/C1PS/C5P/A30/AD12 [X|
P1.4/COP/A3M/AD10/HALOS [X]
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [X!
P1.6/C1P/A1P/AD9/HAL1S [X]
P1.7/CIM/AIM X

Cc2
@M
C1
cim
Co
com

°

PORT1 (<> HALL/

BEMF

¢
<
=
[

TIM3
TIM2 <>|

]

<

A
1T

P2.1/C2P/A2P/AD8/HAL2S [X
P2.2/C2M/A2M =
P2.3/AD1/A20/C4P/DA1 X}
P2.4/AD2 [

P2.5/AD3 [}
P2.6/C3M/DAO/AD11 [}
P2.7/AD4/C3P/A00/CAM [}

MUX
=A=A~]
=<c

~ITIT

PORT2 [«» PWM

Protection
[

,_
Qo
£<c

XXX

Ll

S B b

Fault

g CspP
S CsM

P3.0/A0OM [X| 4 1

P3.1/A0P [X VHALF € VDD5
? > 12Bit

i

PORT3 (<>

= SYSCLK

P3.4/AD7/C3PS/CAMS [Xi

1

>
o
(g]
cap [ >-mT0

[
—>» DAO
—>» DAl
—» DA2

AOP
A3P

I
AD12/A30
£

32.8kHz
SOsC

AlP

AD1/A20
A2pP

AIM
A2M
AD2/3/7~11/13 —>|
AD4/A0O/C3P/CAM —
AOM
A3M
o
>
[}

PORT4 <>

ADO/A10

P4.7/TIM3S2/RXD2S2/RSTN/FICEK [Xi€—

TSD

PORT5 [

1-2 FU6815T ITNREIEE]
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U=UBT= % FU6815_65_64

1.4.3 FU6865Q IHEEIEE]

X vss

P0.0/TIMA4S/TXD2S/SDA/OLDBGS [}
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL X}
PO.2/LXIN/HALO [
P0.3/LXOUT/PFC [

PO.4/NSS [

PO.5/TXD/SCLK [

P0.6/RXD/MOSI X}
P0.7/MISO/CXO/TIM2S/QEPA X}
P1.0/TIM2/QEPB [}

PL.1/TIM3 [}
P1.2/TIM4S2/TXD2S2/FICED X
P1.3/HBIAS/C1PS/C5P/A30/AD12 [
P1.4/COP/A3M/AD10/HALOS [}
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 =
P1.6/C1P/A1P/AD9/HALLS X}
P1.7/CIM/AIM [}

P2.0/ADO/A10 [
P2.1/C2P/A2P/AD8/HAL2S X}
P2.2/C2M/A2M [
P2.3/AD1/A20/C4P/DA1 [
P2.4/AD2 X

P2.5/AD3 X

P2.6/C3M/DAO/AD11 [
P2.7/AD4/C3P/A00/CAM [
P3.0/AOM (X}

P3.1/A0P X

P3.2/AD5/VHALF X

P3.3/AD6 X

P3.4/AD7/C3PS/C4MS [
P3.5/VREF (X}

P3.6/HAL2/RXD2 [}
P3.7/HAL1/TXD2 X

VCC_MODE

SCL
SDA

LDOS LDO18

/
¢ HALL,

<«>» NSS
j RSTN/FICEK
I
<
o

PORTO (<> |

ICE

RESET| [ CRC |

c2p
@M
cip
ciM
cop
comMm

BEMF
R4|[TIMER3 | [TIMER2|  [TIMER1 ]¢—— j

A | [m

T

TIM3 <>
TIM2

PORT1 <>

Predriver VDRV
VBU
HU
Vsu
VBV

i

A
VBW
HW
Vsw
Ly
Lv
Lw

6N Driver

A,
ey vy ey ey

PORT2 (>

Protection

e

AT ANEAN

g CsP
S C5M

PORT3 <>

»

= SYSCLK
<«
INTO

ADC

VHALF [ VDD5
? ) 128it ‘

24MHz
FOSC

b B B B B B b B B B e

1

i
cap—
c3Mm

S

AD12/A30
A3M

A1P
AD1/A20
AOP
A3P

32.8kHz
SOsC

AIM
A2M
A2P
AD2/3/5~11/13 —
AD4/A00/C3P/CAM —
AOM

DAC —>» DAl

PORT4 <>

ADO/A10

P44 X

P4.6 X
P4.7/TIM352/RXD2S2/RSTN/FICEK [X]

! 3]

P5.1 X
PORTS >

& 1-3 FU6865Q TNREIEE]
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U=UBT= % FU6815_65_64

1.4.4 FU6864Q INEEIEE]

n
QO QO »n 2
£ =
X X 5 sy
e
P0.0/TIMA4S/TXD2S/SDA/OLDBGS [Kl€—» 23
TIVASIXO2S/S0A X 33 g8 6z 10os | Lpo1s
0w n w v
PO.1/DBG/TIMA4/TIM3S/RXD2S/SCL = ?
PORTO €|
VCC_MODE
5 |
PO.3/PFC UART
l«— cop
¢ ¢ HALL/  le— cam
[owa ] || [riwena] [Tivess] [riwenz |~ [Tivess O i
DMA TIMER4 | [TIMER3 | [TIMERZ| [ TIMER1 |«
PL.1/TIM3 [Xie—> ¢ 2 <ﬁ am
P1.2/TIM4S2/TXD252/FICED g::: «— cop
P1.3/HBIAS/C1PS/C5P/A30/AD12 boRTI o 3 3 s — COM
P1.4/COP/A3M/AD10/HALOS = = =
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 T hredriver
P1.6/C1P/A1P/AD9/HALLS >
PL7/CIM/AIM K>
P2.1/C2P/A2P/ADS/HAL2S [Xie—>| -
P2.2/C2M/A2M [Ke—>| S
/ / & » E Ll 6N Driver
PORT2 [ <! > s
P2.4/AD2 [K€—>] &
P2.6/C3M/DAO/AD11 [K€—>|
P2.7/AD4/C3P/A00/CAM [€—>]
P3.0/A0M [K€—>| csM
P3.1/A0P [X€—>| csp
i o
P3.3/ADG PORT3 [« <
P3.4/AD7/C3PS/CAMS 128it ‘
P3.5/VREF [Xi€—>| %DC
T |
a
s
o 5/\ 8 3 B
T <
o osa € 8Osy 953 DAO
S 5 %
<3T3328 g% 282 DAC DAL
PORT4 [« 8 3 < DA2
< < 3
P45 K> <
P4.7/TIM3S2/RXD252/RSTN/FICEK

&l 1-4 FU6864Q INREHEE
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U=UBT= % FU6815_65_64

1.4.5 FU6864L IHEEHEE

a (%)
888 2
> > > @
XX X T
i
P0.0/TIMA4S/TXD2S/SDA/OLDBGS [ie—» L« ) 58 --
g3 z = ZE o) LDO5 | LDO18
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL (X< T i
PORTO [€> 1 — vee MODE
P0.3/IXOUT/PEC. B 12 [uart | [ FicE |[REsET] | 3 |
<> «— cop
HALL/ |« cam
: | : | e [Tvere | - [Tven B i
DMA TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |«
PL1/TIM3 K> | | 5 ‘ T cam
P1.2/TIMA4S2/TXD2S2/FICED [Xle—>| —
< ) o~ «— COM
PL.3/HBIAS/C1PS/CSP/A3O/ADL2 Wat—> o o | | s s s
P1.4/COP/A3M/AD10/HALOS [Kl¢—>| = = =
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [Xe—> [ Predriver
P1.6/C1P/A1P/AD9/HALIS [Xi€—> ” e vBU
PL7/CIM/AIM (K] T s
l—1
X VBV
P2.1/C2P/A2P/ADS/HAL2S [Xi€—>| - I »% hv
S 0 VsV
P2.2/C2M/A2M (K€ N 81 )| enomer § vy
P2.3/AD1/A20/C4P/DAL [¢—>| L o | | 4 £ T 5 aw
P2.4/AD2 [X€—> 3 0 VSW
P2.5/AD3 [l H—>X LU
P2.6/C3M/DAO/AD11 [<i€—>| :—»% m
P2.7/AD4/C3P/A0O/CAM [Kit—>|
P3.0/AOM [Xl<¢—>| <': &
P3.1/A0P (XK€ x X
P3.2/AD5/VHALF [X€—»> e
P3.3/AD6 [K€—> VHALF [« VDD5 £
PORT3 <> -
P3.4/AD7/C3PS/CAMS [Xi€—>| H 12Bit ‘
P3.5/VREF [X€—>| fDC .
I |
s $ =2
o S =
o 24N 240 ©
2 o ~
9s9o0sa € ¥sg & sg > DAO
I3<EHI 5 g% 22% DAC > DAL
PORTA4 [€> 8 3 < > DA2
< < 5
o
<
TSD
PA.7/TIM352/RXD252/RSTN/FICEK [X€—>

1-5 FU6864L THEEHEE]
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1.5 Memory Zid

WNEFEMETE 2 i8S = a(Program Memory)f1##E=SE)(Data Memory), B/NZ [E3H 7 4Rk

o
=,
Data Memery (IRAM) Data Memery (XRAM) Program Memory

OxFF OXFFFF %’:(77';'85 Last Sector

Upper 128 RAM SFR

(Indirect Addressing (Direct Reserved
Only) Addressing Only)
0x80 0x4100
OX7F
0x4020 XSFR User Program Area
Direct or Indirect
Addressing
Reserved
Lower 128 RAM
8;% > (Direct or Indirect OXOFFF ADC Result(R)
» b Addressing)  0xOFD8
Bit Addressable
OXOEF8 MbU

0x20
Ox1F

General Purpose XRAM

Register 0x0100

0x00 egisters 0X0000 oxooo0 _Interrupt Vector

&l 1-6 Memory Z &4 &

1.5.1 Program Memory

1542218 o] FHUESBEE (00000 ~ Ox7FFF), 5L =a177E\ R Flash, BT 1FEIREIER.
F£—1EX(0x0000 ~ Ox00FF) 2kt Etiit X, AT RES NP FIEFIRIAL, |5
— 1 B X (0x7F00-0x7FFF) NBL BB S RERZHIAL,

1.5.2 Data Memory

IR T B2 M EBERE 2 () (External Data Memory) fIEBEK#E = 8 (Internal Data Memory), %0
1-6 Fi7Ro

SMEREIE =S BBV HEAESE B9 (0x0000 ~ OxFFFF), {XTEN@d MOVX 154, HaiFIMNIEUR
fFfiE==1a XRAM(0x0000 ~ Ox0EF7). ¥ EizHIZfFEa==1a(0x4020 ~ 0x40FF), MDU FHiFsa{Fi#X
154,(0x0EF8 ~ 0xOFD7) AR ADC 4%i%4E R 1F 1% X 13 (0x0FD8 ~ OXOFFF),

MEREIE = B8 HBHESE E /9 (0x00 ~ OXFF), EH(0x00 ~ Ox1F)NBRSFeE<E, 8844, &
81, H 32 MEAEESR, (0x20 ~ Ox7F) @M RAM =], HFEZESIUMEEI AR, &
$h(0x20 ~ Ox2F)84 16Bytes TIFIFHHEVE, (0x80 ~ OxFF), 7EiAIES LAY, #5M[E RAM 23],
BE#%EIJUbpiaet, $#5m@ SFR ZE,
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1.5.3 SFR
3% 1-1 SFR ithhtagst
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
OxF8 DRV_OUT PI_LCR P5_OE PO_OE P1_OE P2_OE P3_OE
OxFO
OxE8 P4_OE
OxEO ACC CMP_CR4 HALL_CR
0xD8 UT2_CR EVT_FILT CMP_CR2 LVSR CMP_CR3
0xDO PSW P1_IE P1_IF P4_|E P4_IF CMP_CRO CMP_CR1 CMP_SR
0xC8 RST_SR
0xCO P5 MDU_CR
0xB8 P4
0xBO P3
TIM2_ARR | TIM2_ARR
0xA8 IE TIM2_CR1 |TIM2_CNTRL|TIM2_CNTRH| TIM2_DRL | TIM2_DRH L H
TIM3_ARR | TIM3_ARR
0xAO0 P2 TIM2_CRO |TIM3_CNTRL|TIM3_CNTRH| TIM3_DRL | TIM3_DRH L H
0x98 UT_CR UT_DR UT_BAUDL UT_BAUDH TIM3_CRO TIM3_CR1 TIM4_CRO TIM4_CR1
TIM4_ARR | TIM4_ARR
0x90 P1 TIM4__CNTRL|TIM4_CNTRH| TIM4_DRL | TIM4_DRH L H
0x88 TCON UT2_DR IPO IP1 P2 IP3
0x80 PO SP DPL DPH FLA_KEY FLA_CR PCON
7
B BWTRENFERN1MIRESEFRE, RBESERVIADNSSES, TSEERTSBEER

&, BEEERFFRESEITHERER,

SRR FFRRESRXIE, BolEE

SHIEHIMERIER, FrARIBHFa37TiE=81uE
EREREVE, FHIESCEYE,

REBZH1FEIW

LS8N, BRS8NI, mMEMNIREEMRIE,

ERIEF SRS, FFaRtMEREZN,

¥, TSHAKESIR, HIRESHIEY, 12
REERIER B E RSLL.
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1.5.4 XSFR
2R 1-2 XSFR ik adss
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
IAC_UKMINH
IAC_UKMINL
0x40F8 IAC_KPH IAC_KPL IAC_KIH IAC_KIL IAC_UKMAXH IAC_UKMAXL PFC_OUTARRH
PFC_OUTARRL
PFC_TRGDLY
UDC_UKMINH UDC_UKMINL
0x40F0 UDC_UKMAXH UDC_UKMAXL IAC__REFH IAC__REFL IAC_UKH IAC__UKL
PFC_CR1 PFC_KM
Ox40E8 UDC_REFH UDC_REFL UDC__UKH UDC__UKL UDC_KPH UDC_KPL UDC_KIH UDC_KIL
PFC_ARRH PFC_ARRL
0x40EQ PFC_CRO PFC_ADCCH PFC_CSOH PFC_CSOL PFC_DRH PFC__DRL
PFC__UAVGH PFC__UAVGL
FOC_POWH
0x40D8 FOC_POWL FOC_IAMAXH FOC_IAMAXL FOC_IBMAXH FOC_IBMAXL FOC_ICMAXH FOC_ICMAXL
FOC_EOMEKLPF
FOC_UQEXH FOC_UQEXL
0x40D0 FOC_EALPH FOC__EALPL FOC_EBETH FOC_EBETL FOC_EOMEH FOC_EOMEL
FOC_KFGH FOC_KFGL
FOC_IBH FOC_IBL FOC_IAH FOC_IAL
0x40C8 FOC_THETAH FOC_THETAL FOC_ETHETAH FOC_ETHETAL
FOC_LQH FOC_LQL FOC_LDH FOC_LDL
OX40C0 FOC_IBETH FOC_IBETL FOC_VBETH FOC_VBETL FOC_VALPH FOC_VALPL FOC_ICH FOC_ICL
X
FOC_IQ_LPFK FOC_ID_LPFK FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC_FLUXH FOC_FLUXL
0x40B8 FOC_UDH FOC_UDL FOC_UQH FOC_UQL FOC_IDH FOC_IDL FOC_IQH FOC_IQL
FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL
0x40B0 FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC__OMEESTH FOC_OMEESTL FOC_ATAN_THETAH FOC_ATAN_THETAL
FOC_RTHEACCH FOC_RTHEACCL FOC_THECOR FOC_THECOMPH FOC_THECOMPL
0x40A8 | FOC_RTHESTEPH | FOC_RTHESTEPL FOC_RTHECNT
FOC__EOMELPFH FOC__EOMELPFL CMP_SAMR FOC_EMFH FOC_EMFL
0x40A0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH FOC__UDCFLTL
0x4098 PFC__UACH PFC__UACL PFC_IACH PFC_IACL FOC_CR3 FOC_CRO
TIM1_ITRIPH TIM1_ITRIPL
0x4090 FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_QKPH FOC_QKPL FOC_QKIH FOC_QKIL
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a3 Vel =
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Addr o(8) 109) 2(A) 3(8) 4(C) 5(D) 6(B) 7
TIM1_URESH TIM1_URESL TIM1_KRMAX TIM1_KFMIN TIM1_KFH TIM1_KFL TIM1_KRH TIM1_KRL
FOC_EK3H FOC_EK3L FOC_EK4H FOC_EK4L FOC_EK1TH FOC_EK1L FOC_EK2H FOC_EK2L
0x4088 TIM1_RARRH TIM1_RARRL TIM1_RCNTRH TIM1_RCNTRL TIM1_UCOPH TIM1_UCOPL TIM1_UFLPH TIM1_UFLPL
04080 FOC_FBASEH FOC_FBASEL FOC_EFREQACCH FOC_EFREQACCL FOC_EFREQMINH | FOC_EFRQMINL | FOC_EFREQHOLDH | FOC_EFREQHOLDL
TIM1_DBR7H TIM1_DBR7L TIM1_BCNTRH TIM1_BCNTRL TIM1_BCCRH TIM1_BCCRL TIM1_BARRH TIM1_BARRL
FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPFMINL FOC_DKIH FOC_DKIL FOC_OMEKLPFH FOC_OMEKLPFL
0x4078 TIM1_DBR3H TIM1_DBR3L TIM1_DBR4H TIM1_DBR4L TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBRé6L
04070 TIM1_BCORH TIM1_BCORL TIM1_CRS FOC_EKPH FOC_EKPL FOC_EKIH FOC_EKIL
FOC_DKPH FOC_DKPL TIM1_DBR1H TIM1_DBR1L TIM1_DBR2H TIM1_DBR2L
0x4068 TIM1_CRO TIM1_CR1 TIM1_CR2 TIM1_CR3 TIM1_CR4 TIM1_IER TIM1_SR FOC_EFREQMAX
0x4060 DRV_DTR DRV_SR DRV_CR PFC_CR2 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 P5_PU DAC2_DR DAC1_DR DACO_DR PH_SEL PH_SEL1 AMP_CRO VREF_VHALF_CR
0x4040 DMA1_BAH DMA1_BAL UT2_BAUDH UT2_BAUDL CAL_CRO CAL_CR1 AMP_CR2
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 AMP_CR1 DAC_CR ADC_MASKH ADC_MASKL
0x4028 12C_CR 12C_ID 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
0xOFFO0 AD12_DRH AD12_DRL AD13_DRH AD13_DRL
OxOFE8 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
OxOFEO AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0xOFD8 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0xOFDO LPFO_K LPFO_X LPFO_YH LPFO_YL
0xOFC8 LPF1_K LPF1_X LPF1_YH LPF1_YL
0x0FCO PI0_UKH PIO_UKL PI0_UKMAX PI0O_UKMIN
0xOFB8 PIO_KP PIO_EK1 PIO_EK PIO_KI
0xOFBO PI1_UKH PI1_UKL PI1_UKMAX PI1_UKMIN
OxOFA8 PI1_KP PI1_EK1 PI1_EK PI1_KI
0xOFAO MULO_MA MULO_MB MULO_MCH MULO_MCL
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Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) | 7(F)
0x0F98 MUL1_MA MUL1_MB MUL1_MCH MUL1_MCL
0x0F90 DIVO_DB DIVO_DQH DIVO_DQL DIVO_DR
0x0F88 DIV1_DQL DIV1_DR DIVO_DAH DIVO_DAL
0x0F80 DIV1_DAH DIV1_DAL DIV1_DB DIV1_DQH
0x0F78 LPF2_K LPF2_X LPF2_YH LPF2_YL
0x0F70 LPF3_K LPF3_X LPF3_YH LPF3_YL
0x0F68 PI2_UKMAX PI2_UKMIN PI2_KD PI2_EK2
0x0F60 PI2_EK PI2_KI PI2_UKH PI2_UKL
0x0F58 PI3_KD PI3_EK2 PI2_KP PI2_EK1
0x0F50 PI3_UKH PI3_UKL PI3_UKMAX PI3_UKMIN
0x0F48 PI3_KP PI3_EK1 PI3_EK PI3_KI
0x0F40 MUL2_MA MUL2_MB MUL2_MCH MUL2_MCL
0x0F38 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0F30 DIV2_DB DIV2_DQH DIV2_DQL DIV2_DR
0x0F28 DIV3_DQL DIV3_DR DIV2_DAH DIV2_DAL
0x0F20 DIV3_DAH DIV3_DAL DIV3_DB DIV3_DQH
0x0F18 SCATO_SIN SCATO_THE SCATO_RES1 SCATO_RES2
0x0F10 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO0_COS
0x0F08 SCAT2_RES1 SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0F00 SCAT3_RES2 SCAT2_COS SCAT2_SIN SCAT2_THE
Ox0EF8 SCAT3_COS SCAT3_SIN SCAT3_THE SCAT3_RES1
3

B BERNTHENFTFRNURESES, RESESINNSSEFS, TEEAREFEEIRY, EREINSFERESELHERER.

B SUBRTIRIMSFERFZSRXIE, BolsEiEHiLSeUMESE, SERMMEREDN, SELHIEARIER, FRLUREBSEFREILS8MET,
SR SBESAIRIR, HIHE8AAY, ZAURRIRAVE, FHIFEIHME.

B RRFEFROMTIESN, BIRESN, MELREMEE, FERILFSMHERILKSNL,
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2 5|HIEX

DI = #I=FHA
DO = #=FiiH
DB = £
Al = &
AO = &l
AB = &N [a]
P=8iR

2.1 FU6815L LQFP48 S|iI5I%&

7 2-1 FU6815L LQFP48 51 iiFlZ&

FU6815L
5B 10 %8 TheEfER
LQFP48
P2.2/ DB/ | GPIO
Cc2M/ 1 Al/ | CMP2 ARG
A2M Al AMP2 TR i
P2.3/ DB/ | GPIO
AD1/ Al/ | ADCiBi& 1 #IA
A20/ 2 AO/ | AMP2 i
C4P/ Al/ | CMP4 IESI ik
DA1 DO | DACT #ith, 75 Buffer Hilhi
P2.4/ DB/ | GPIO
AD2 3 Al | ADCiBIE 2 A, TRTBAEERHE
P2.5/ DB/ | GPIO
AD3 4 Al ADC i&J& 3 I
P2.6/ DB/ | GPIO
C3M/ Al/ | CMP3 a5 Aif
DAO/ ° AO/ | DACO filti, 7% Buffer #ith
AD11 Al ADC i#3& 11 A
P2.7/ DB/ | GPIO
AD4/ Al/ | ADCIBE 4 A, TTRTELBERXEF
C3P/ 6 Al/ | CMP3 IEIAR
A0O/ AO/ | AMPO Hitii%
C4M Al CMP4 S8 A\l
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P3.0/ DB/ | GPIO
AOM ! Al | AMPO SRSl
P3.1/ DB/ | GPIO
AOP 8 Al AMPO IEfIA i
P3.2/ DB/ | GPIO
AD5/ 9 Al/ | ADC iBi& 5 #IA
VHALF AO | VREF/2 £E8ERW, tIME 1uF B8
P3.3/ DB/ | GPIO
ADé 10 Al | ADC @& 6 A
P3.4/ DB/ | GPIO
AD7/ y Al/ | ADC i&@i& 7 A
C3PS/ Al/ | ThEERRTE/E CMP3 IEMIAlR
C4MS Al INEERETEfE CMP4 B AR
P3.5/ DB/ GPIO
12 ADC &E B EIMBIM AL E AER VREF #itH, 9ME 1uF ~ 4.7uF 8
VREF AB | _
=
P4.4 13 DB | GPIO, TIEZESMBPER INT1HA
P5.1 14 DB | GPIO
P3.6/ DB/ | GPIO
HAL2/ . DI/ | Hall-IC2 }BiBEBFIEA
RXD2 DB | UART2 7EM & #ItE= FHY RXD WA S BELHER T TXD MW
/RXD #IA
P3.7/ DB/ | GPIO
HAL1/ 16 DI/ | Hall-IC1 BiBEBFEA
TXD2 DO | UART2 TXD it
P0.0/ DB/ | GPIO, oJECE4SMEBRER INTO A
TIM4S/ DB/ | INBEHEFS/T Timerd MIASHH
TXD2S/ 17 DB/ | IN&Es:#8/E UART2 TXD it
SDA/ DO/ | PCSDA, TJEENEBRFRAH
OLDBGS DO | Ih&EsET8/E SPI B4 debug i
P0.1/ DB/ | GPIO, TIECESMERPET INTO A
DBG/ DO/ | Debug %O
TIM4/ 18 DB/ | Timer4 #IAZKMH
TIM3S/ DB/ | INEEHEFS/T Timer3 A
RXD2S/ DB/ | IN&EH:HE/E UART2 TEMZ HIAET T8I RXD MIASHRLFIRK T
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89 TXD #it/RXD A
SCL DB | I’CSCL, olig&EREBRFRME
P0.2/ DB/ | GPIO, TIEcE4SMEBPER INTO A
LXIN/ 19 Al/ | 32768 RIKBTEHEIA
HALO DI Hall-ICO iZ48 A
P0.3/ DB/ | GPIO, TIEcE4SMEBPER INTO A
LXOUT/ 20 AO/ | 32768 BAIKETEPEIA
PFC DO | PFC PWM &
P0.4/ )1 DB/ | GPIO, oJEZESMBIRET INT1 A
NSS DB | SPI 893ERiR O
P0.5/ DB/ | GPIO TIEZE4MEBhER INTO A
TXD/ 22 DO/ | UART1 TXD #iti
SCLK DB | SPI #0083 SCLK
P0.6/ DB/ | GPIO, TIEcE4SMEBPER INTO A
RXD/ ’3 DB/ | UART1 TEZHIIER T8I RXD A $ 4 H1E=0 T 89 TXD #it
/RXD A
MOSI DB | SPIMOSI, FAN%HHMIALRO
P0.7/ DB/ | GPIO
MISO/ DB/ | SPIMISO, FHLEEAMNEEHIHA
CX0/ 24 DO/ | HbiRestadimitina
TIM2S/ DB/ | INEE4ETE/E Timer2 MIASREH
QEPA DI QEP 4RE3 A HIA
P1.0/ DB/ | GPIO, TJECESMEBIPER INT1 HA
TIM2/ 25 DB/ | Timer2 A4t
QEPB DI QEP 4%63 B #@A
P1.1/ ” DB/ | GPIO, oIEcE/MEBPET INTO/INTT A
TIM3 DB | Timer3 @Ak
P4.1/ - DB/ | GPIO, TIECE/MEBIET INTT A
L_DX DO | PWM T#f X 1B4H
P4.2/ - DB/ | GPIO, SJEZESMBIRERT INT1 A
H_DX DO | PWM Ltif X #8%iH
L_DU 29 DO | PWM T#fF U 184
L_DV 30 DO | PWM % V 1BiH
L_DW 31 DO | PWM T4 W 184H
H_DU 32 DO | PWM Lt#F U 184
H_DV 33 DO | PWM E#f V 4B5IH

V4.0 43 www fortiortech.com



Fortior Tech

P EBEE FU6815_65_64
Sk FUeBTSL 10 7Y TheEHER
LQFP48
H_DW 34 DO | PWM Lt#F W 1Bt
BEMA, BEBER VCC_MODE RE, IME 47uF HEAEKE
=
B PHEESEER:
VCC_MODE =0, #MBEEM VCC A 5V ~ 28V, VDD5 HRER
vCC 35 P
LDO =&
m PHEREREER:
VCC_MODE =1, 4MBEEM VDD5 A 3V ~ 5.5V, RS VCC
5 VDD5 $E#%
VSS 36 P ih
thEEIRMA K AEE 5V LDO MR, B VCC_MODE RE, ®BiR
EAESE VCC SIfEIR, IME21pF BR
VDD5 37 o hEERMAHASEE 5V LDO Mt BiE, B VCC_MODE RE
® VCC_MODE =0 Bt, {E8EAEE LDO, Hith 5V &BilR;
B VCC_MODE =18, W& LDO RMERE, MIMBEA 3V ~ 5.5V
==
P4.6 38 DB | GPIO, TIEZESMBPER INT1HA
P4.7/ DI/ | GPIO A, RolAFHA, SJEE LA TH B
TIM3S2/ DI/ | IhEe¥#/E Timer3 A
RXD2S2/ 39 DB/ | INEER#E/E UART2 EEMEHIRR T8I RXD MIA T B4 HIER T8
TXD HH/RXD @A
RSTN/ DI/ | SMEBEfIEEA, WE LHiEE
FICEK DI FICE B $thi
VDD18 40 P 1.85V LDO $#IHH IR, JME 1uF ~ 47uF BE
P1.2/ DB/ | GPIO, oJEZESMBRET ITNT A
TIM4S2/ » DB/ | INBEHEFS/T Timerd A
TXD2S2/ DO/ | INRER&TE/G UART2 TXD it
FICED DB | FICE iRi%
P1.3/ DB/ | GPIO, oJEcESMEBIRER INT1 A
HBIAS/ DO/ | Hall{RE®RIR, WEREIFFXERE VDD5, oJSLH KBRS
C1PS/ ” Al/ | INBESETEIE CMP1 IEMI AR
C5P/ Al/ | CMP5 IE¥I AR
A30/ DO/ | AMP3 i
AD12 Al | ADC @& 12 A
P1.4/ DB/ | GPIO, oJECESMEBIRER INT1 A
COP/ 43 Al/ | CMPO IE¥I AR
A3M/ Al/ | AMP3 REIALG
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AD10/ Al/ | ADC &i& 10 #A
HALOS DI INREEERS IS Hall-1CO 2B EEFIA
P1.5/ DB/ | GPIO, TIEcEASMEBPER INTT A
coMm/ Al/ | CMPO a5 Aif

C2PS/ Al/ | INEE¥RTEfE CMP2 IEMI AR

C5M/ 44 Al/ | CMP5 A Aif

A3P/ Al/ | AMP3 IEIA G
AD13/ Al/ | ADC i&i& 13 A

DA2 AO | DAC2 filti, 7 buffer Hili

P1.6/ DB/ | GPIO, oJEZESMBIRET INT1 A
C1P/ Al/ | CMP1 IEIAG

A1P/ 45 Al/ | AMP1 IESI iR

ADS/ Al/ | ADC i&i& 9 #A
HAL1S DI INgeEERE/E Hall-1C1 2 BB FEMA
P1.7/ DB/ | GPIO, TIEcESMEBPER INTT A
C1M/ 46 Al/ | CMP1 GBI AlR

ATM Al AMP1 SR I%

P2.0/ DB/ | GPIO

ADO/ 47 Al/ | ADC i&i& 0 #A

A10 AO | AMP1 Hti%

P2.1/ DB/ | GPIO

C2pP/ Al/ | CMP2 IEI ik

A2P/ 48 Al/ | AMP2 IESI iR

ADS8/ Al/ | ADC iBi& 8 #iA
HAL2S DI INEEEERE S Hall-1C2 ;BB FIMA
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7 2-2 FU6815T TSSOP28 5|5l

FU6815T

Sk 10 28 TheEfEA
TSSOP28
P1.4/ DB/ | GPIO, TJECESMBRET INT1 HA
COP/ Al/ | CMPO IE Al
A3M/ 1 Al/ | AMP3 falg A
AD10/ Al/ | ADC J&i& 10 A
HALOS DI | IAEERE/E Hall-ICO BB EEFMA
P1.5/ DB/ | GPIO, TJEZESMEBTET INT1 A
CcoM/ Al/ | CMPO RS Al
C2PS/ Al/ | THEEEETEIE CMP2 IERIA IS
C5M/ 2 Al/ | CMP5 A Al
A3P/ Al/ | AMP3 IEfIAlRK
AD13/ Al/ | ADC @& 13 #IA
DA2 AO | DAC2 ith, 7 buffer fith
P1.6/ DB/ | GPIO, TJECESMEBRET INT1 HA
C1P/ Al/ | CMP1 EESIAlR
AP/ 3 Al/ | AMP1 IESI Al
AD9/ Al/ | ADC @& 9 A
HAL1S DI | IAEERE/E Hall-ICT BB EEFMA
P1.7/ DB/ | GPIO, TIECESMBHER INT1 A
C1M/ 4 Al/ | CMP1 A Al
ATM Al AMP1 S Al
P2.1/ DB/ | GPIO
C2pP/ Al/ | CMP2 IEfI iR
A2P/ 5 Al/ | AMP2 IESI Al
ADS8/ Al/ | ADC i&i& 8 #IA
HAL2S DI | IAE4ERE/E Hall-IC2 BB EEFMA
P2.2/ DB/ | GPIO
Cc2M/ 6 Al/ | CMP2 RS AlR
A2M Al AMP2 A Al
P2.4/ DB/ | GPIO
AD2 ! Al | ADCIBE 2 A, TRTFRLBER
P2.5/ DB/ | GPIO
AD3 8 Al ADC @& 3 HiA
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P2.6/ DB/ | GPIO
C3M/ 9 Al/ | CMP3 RS Al
DAO/ AO/ | DACO #itH, 7 Buffer fith
AD11 Al | ADCIBE 11 A
P2.7/ DB/ | GPIO
AD4/ Al/ | ADCIBE 4 A, THTEBLERFHE
C3P/ 10 Al/ | CMP3 IESIAlR
AQO/ AO/ | AMPO i
C4M Al | CMP4 RS Al
P3.0/ DB/ | GPIO
aom | Al | AMPO SEIASE
P3.1/ . DB/ | GPIO
AOP Al AMPO IERA b
P3.4/ DB/ | GPIO
AD7/ 13 Al/ | ADC i&i& 7 #IA
C3PS/ Al/ | THEEEE#E/E CMP3 IEfI Al
C4MS Al | ThEEEERE/S CMP4 SRR
P0.0/ DB/ | GPIO, TJEZESMEBTET INTO HA
TIM4S/ DB/ | IN&EEEFEIE Timers MIASIALH
TXD2S/ 14 DB/ | IN&E4E#E/E UART2 TXD #ith
SDA/ DO/ | PCSDA, mftERhEBRTRIEME
OLDBGS DO | In#EsE#8 5 SPI B4k debug
P0.1/ DB/ | GPIO, TIECE4MBHER INTO A
DBG/ DO/ | Debug %0
TIM4/ DB/ | Timer4 S ASEHH
TIM3S/ 15 DB/ | INAEEEREE Timer3 MIABHH
RXD2S/ DB/ | IN&EEFE UART2 TEE HIIETN FHY RXD A S B & FIR 89
TXD HH/RXD @A
SCL DB | PCSCL, TJEEARELRFREH
P1.1/ " DB/ | GPIO, TIEZESMEBhER INTO/INT1 A, SEBRFFR
TIM3 DB | Timer3 AL, KB R
L_DU 17 DO | PWM T4k U 185
L_DV 18 DO | PWM T#f V 185
L_DW 19 DO | PWM T#f W 185t
H_DU 20 DO | PWM LE#f U tB%H
H_DV 21 DO | PWM LtiFV iBsH
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H_DW 22 DO | PWM Ltif W tBEiH
BiRA, BETER VCC_MODE RE, 9ME 47uF SiEXIEKE
PN
B PHEESEER:
VCC_MODE =0, 4MBEIRM VCC A 5V ~ 28V, VDD5 HRIER
vce 23 P
LDO =&
m PHREEER:
VCC_MODE =1, #MBEEM VDD5 A 3V ~ 55V, EE VCC S
VDD5 &%
VSS 24 P i
thEEIRM A AEE 5V LDO MR, B VCC_MODE RE, ®BiR
EiAESE VCC SIfER, IME 21pF BR
VDD . b P EBIREAFAEE 5V LDO Mt EBIR, B VCC_MODE RE
m VCC_MODE =0 BY, {£8:AEB LDO, Hith 5V BiF;
B VCC_MODE =10}, AEELDO RERE, MIMEBEA 3V ~ 5.5V
==
P4.7/ DI/ GPIO #A, RoTAFHWA, oJEE Fiusy THEBE
TIM3S2/ DI/ | INRESETE/E Timer3 HIA
RXD2S2/ ” DB/ | IN&E4EFE/E UART2 TEXNZ HIHE 0 T HY RXD AL B L& HIIE T
TXD HH/RXD @A
RSTN/ DI/ | SMBELIMA, RWE LB
FICEK DI FICE BY$Pif
P1.2/ DB/ | GPIO, TIECESMBHER ITN1T A
TIM4S2/ ”7 DB/ | INAEEEREE Timer4 MIA BB
TXD2S2/ DO/ | Ih#Esk /5 UART2 TXD #H
FICED DB | FICE ¥iRi%
P1.3/ DB/ | GPIO, TJECESMEBTET INT1 A
HBIAS/ DO/ | Hall (RE®BR, WEBEITFXiEHE VDD5, oL ASB R
C1PS/ - Al/ | ThEEEERE/E CMP1 IESI AR
C5P/ Al/ | CMP5 IESIAlR
A30/ DO/ | AMP3 #itHis
AD12 Al | ADCIEE 12 A
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o
P1.4/COP/A3M/AD10/HALOS [T 1 28 [ ] P1.3/HBIAS/C1PS/C5P/A30/AD12
P1.5/COM/C2PS/C5M/A3P/AD13/DA2 [ | 2 27[ 1] P1.2/TIM4S2/TXD2S2/FICED
P1.6/C1P/A1P/AD9/HAL1S [T | 3 26 [ ] P4.7/TIM3S2/RXD2S2/RSTN/FICEK
P1.7/CIM/AIM [T | 4 - '-'_ 25/ ] vDD5
P2.1/C2P/A2P/AD8/HAL2S [T | 5 f"' 24[ 1] Vss
p2.2/C2m/A2M [11] 6 23[ ] vce
P2.4/AD2 (1] 7 — 22[ 1] H_DW
p2.5/AD3 [ 1] 8 3 21/ ] H_DV
P2.6/C3M/DAO/AD11 [T ] 9 % 20 [[] H_DU
P2.7/AD4/C3P/A00/CAM [ 1] 10 = 19/ 7] LDW
p3.0/aom [ 1] 11 18[ 1] L_DV
p3.1/a0p [ ] 12 17/ ] L_DU
P3.4/AD7/C3PS/CaMS [ ] 13 16/ [ ] P1.1/TIM3
P0.0/TIM4S/TXD2S/SDA/OLDBGS [ |14 15/ I ] P0.1/DBG/TIM4/TIM3S/RXD2S/SCL

2-2 FU6815T TSSOP28 5| fI[E
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& 2-3 FU6865Q QFN56 S|H%I3E

am | oo ? 1o s ThksEA
QFN56
VSU 1 P 6N Pre-driver U 1BHIA, BT U B LFEZENMIRSE
HU 2 DO | 6N Pre-driver U #8_E#F PWM &t
VBU 3 P 6N Pre-driver U 18 _EAF B Z58iR
VSV 4 6N Pre-driver VB#IA, BT VHLFEZENMIRSE
HV 5 DO | 6N Pre-driver V 18 L4 PWM #itH
VBV 6 P 6N Pre-driver V 18 L1 B 28R
VSW 7 6N Pre-driver W B3IA, BT W 1 LB 20tiRSE
HW 8 DO | 6N Pre-driver W 8 L4 PWM #it
VBW 9 P 6N Pre-driver W #8_EAF B 25 88iR
BRMA, BEEER VCC_MODE RE, 9ME 4.7uF SiEXISKE
PN
m  BPHESEEL
VCC_MODE =0, 4MBERM VCCHIA 5V ~ 28V, VDD5 HNER
vCC 10 P
LDO ™4
B BHRREEL
VCC_MODE =1, #MEBESJEM VDD5 #iA 3V ~ 5.5V, EIPEVCC S
VDD5 51%
VSS 1 P i
th R R A AER 5V LDO i8R, B VCC_MODE RE, BiR
BABESE VCC 5|iiR, IME 21uF B
VDD 1 b th R R A NER 5V LDO i8R, B VCC_MODE RE
m VCC_MODE =0 BY, fE8EREB LDO, Hith 5V BiR;
m  VCC_MODE =160F, AEELDO AfEgE, MIMEBEA 3V ~ 5.5V
BiR
P4.6 13 DB | GPIO, TJECE/MEBThER INT1 A
P4.7/ DI/ GPIO A, RuBAF@mA, JEE sy THBMHE
TIM3S2/ DI/ | ThEERRTE/T Timer3 WA
RXD2S2/ " DB/ | IN&E3e# /G UART2 EXRZ HIHET TAY RXD AL B L& HIHE T T 89
TXD #iH/RXD A
RSTN/ DI/ | HMBBEfEAA, RE LA HBMHE
FICEK DI FICE BY$dif
VDD18 15 P 1.85V LDO Mt BiR, ME 1uF ~ 47uF B8R
VSS 16 P i
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P1.2/ DB/ | GPIO, TJECESMEBET INT1 A
TIM4S2/ 17 DB/ | IN&EEEFEIE Timers MIA AL
TXD2S2/ DO/ | Ih&EF:#E/Z UART2 TXD Hith

FICED DB | FICE $iEi%

P1.3/ DB/ | GPIO, TJECESMEBRET INT1 A
HBIAS/ DO/ | Hall{RE®IR, WEREIFFXEE VDD5, oJsSLI KKt
C1PS/ 8 Al/ | THEEEETEIE CMP1 IERIA S

C5P/ Al/ | CMP5 IESI AlR
A30/ DO/ | AMP3 iR
AD12 Al | ADCi&E 12 A

P1.4/ DB/ | GPIO, TJEZESMEBTET INT1 A

COP/ Al/ | CMPO IEf Al
A3M/ 19 Al/ | AMP3 falg A
AD10/ Al/ | ADC i&i& 10 #IA
HALOS DI INgeEERE/a Hall-1C0 iZ BB A

P1.5/ DB/ | GPIO, TJECESMEBRET INT1 HA
CcoM/ Al/ | CMPO RS AlR
C2PS/ Al/ | INEEEEREIE CMP2 IERI AR
C5M/ 20 Al/ | CMP5 RS AlR

A3P/ Al/ | AMP3 IESI Al
AD13/ Al/ | ADC @& 13 #IA

DA2 AO | DAC2 #ith, 7 buffer fit

P1.6/ DB/ | GPIO, TIECESMBHERT INT1 A

C1P/ Al/ | CMP1 IEfI AR

AP/ 21 Al/ | AMP1 IESI Al

AD9/ Al/ | ADC i&i& 9 A
HAL1S DI | IAE4ERE/E Hall-ICT 2B EEFMA

P1.7/ DB/ | GPIO, TJECESMBTET INT1 A
C1M/ 22 Al/ | CMP1 I AR

ATM Al AMP1 S Al

P2.0/ DB/ | GPIO

ADO/ 23 Al/ | ADC i&i& 0 A

A10 AO | AMP1 HitHim
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P2.1/ DB/ | GPIO

C2P/ Al/ | CMP2 IESIAlR

A2P/ 24 Al/ | AMP2 IERI A%

AD8/ Al/ | ADC @& 8 A
HAL2S DI | IAE4ERE/E Hall-IC2 BB EEFA
P2.2/ DB/ | GPIO

Cc2M/ 25 Al/ | CMP2 GRS AlR

A2M Al | AMP2 R A%

P2.3/ DB/ | GPIO

AD1/ Al/ | ADC @& 1 A

A20/ 26 AO/ | AMP2 titis

C4P/ Al/ | CMP4 IEfI iR

DA1 DO | DACT %, 7C Buffer fith

P2.4/ DB/ | GPIO

AD2 27 Al ADC @& 2 HiA, oTRFEBL%BERE
P2.5/ DB/ | GPIO

AD3 28 Al | ADC&E 3 A

P2.6/ DB/ | GPIO

C3M/ ’ Al/ | CMP3 BRI LR

DAO/ AO/ | DACO #itti, 7 Buffer #ith

AD11 Al | ADC&E 11 A

P2.7/ DB/ | GPIO

AD4/ Al/ | ADCEE 4 A, JHTELBRRE
C3P/ 30 Al/ | CMP3 BYIEM AR

A0O/ AO/ | AMPO %%

C4M Al CMP4 a8 Al

P3.0/ DB/ | GPIO

AOM 3 Al | AMPO REIAl%

P3.1/ DB/ | GPIO

AOP 32 Al | AMPO IES#I A%

P3.2/ DB/ | GPIO

ADS5/ 33 Al/ | ADC @& 5 A
VHALF AO | VREF/2 2E®BEHH, TJ9ME 1uF B8R
P3.3/ DB/ | GPIO

AD6 34 Al ADC @& 6 HiA
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QFN56
P3.4/ DB/ | GPIO
AD7/ 25 Al/ | ADC @& 7 A
C3PS/ Al/ | THEEHE RS CMP3 IEH#I Aln
C4MS Al | IREEEREIS CMP4 SRR
P3.5/ DB/ | GPIO
VREF 36 AB | ADC SEB[E/MPMIASLE NED VREF i, JME 1uF ~ 47pF BS
P4.4 37 DB | GPIO, TJECESMEBRER INT1 A
P5.1 38 DB | GPIO
P3.6/ DB/ | GPIO
HAL2/ 39 DI/ | Hall-IC2 iZiEEBFIHA
RXD2 DB | UART2 TEXR & HI#E T8I RXD A S S £ HI#E=0 T8 TXD #itH/RXD
WA
P3.7/ DB/ | GPIO
HAL1/ 40 DI/ | Hall-IC1 iZ3BEBF5A
TXD2 DO | UART2 TXD it
P0.0/ DO/ | GPIO, TIEZESMBIRET INTO (A
TIM4S/ DB/ | INAEEEREE Timer4 MIA BB
TXD2S/ 41 DB/ | IN&E4 /S UART2 TXD %t
SDA/ DO/ | I’CSDA, TJEENEBRFRAE
OLDBGS DO | INBE4EHE/E SPI B4k debug HiHY
P0.1/ DB/ | GPIO, TJEZESMEBTET INTO A
DBG/ DO/ | Debug %O
TIM4/ DB/ | Timer4 I ASEHH
TIM3S/ 42 DB/ | INAEEEREE Timer3 MIA S M
RXD2S/ DB/ | INEEH#E/E UART2 TEXR&HIHET THY RXD MIA SEL B & HIIER THY
TXD #iHi/RXD #A
SCL DB | PCSCL, TJEEARELRFREH
P0.2/ DB/ | GPIO, TJEZESMEBTET INTO HA
LXIN/ 43 Al/ | 32768 EBRIRETEPEAA
HALO DI | Hall-ICO iZ4EEBFEA
P0.3/ DB/ | GPIO, TJEZESMEBTET INTO HA
LXOUT/ 44 AO/ | 32768 BiKBTEhEA
PFC DO | PFC PWM #itH
PO.4/ 4 DB/ | GPIO, TIECESMBHERT INT1 A
NSS DB | SPI By&E#=RiHO
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P0.5/ DB/ | GPIO, TJEZESMEBTET INTO A
TXD/ 46 DO/ | UART1 TXD %t
SCLK DB | SPI# OB 8P SCLK
b0/ o/ GPIO, TIEEESMBIPET INTO A
UART1 7EXRZ HIHETU T B RXD A SR L HIHRTU T8 TXD H#itH/RXD
RXD/ 47 DB/
MOSI DB A
SPIMOSI, EM4EEMHEALRRD
P0.7/ DB/ | GPIO
MISO/ DB/ | SPIMISO, FHMAMNLELHO
CX0/ 48 DO/ | HuigstmtiidinO
TIM2S/ DB/ | INHEEERS/T Timer2 MIASRH
QEPA DI | QEP 4RE3 A A
P1.0/ DB/ | GPIO, TJECESMEBRET INT1 HA
TIM2/ 49 DB/ | Timer2 A MH
QEPB DI | QEP 4%f3 B A
P1.1/ 50 DB/ | GPIO, TJECESMEBRERT INTO/INTT HIA
TIM3 DB | Timer3 I ASk#iH
VDRV 51 P 6N Pre-driver &, 6V ~ 20V, 9ME 1uF ~ 10pF BS
VSS 52 P i
NC 53 - NC
LU 54 DO | 6N Pre-driver T#f U 18 PWM #iH
LV 55 DO | 6N Pre-driver 4% V 48 PWM #aiiH
LW 56 DO | 6N Pre-driver 4 W 18 PWM #itH
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& 2-4 FU6864Q QFN48-38 5 fi51 3

o I ThaEEA
QFN48-38

P2.1/ DB/ | GPIO, TIECESMEBRERT INT1 HIA
C2pP/ Al/ | CMP2 IE Al

A2P/ 1 Al/ | AMP2 IEfIAl%

AD8/ Al/ | ADC i&i& 8 A
HAL2S DI | IDAE%ERE/E Hall-IC2 BB EEFMA
P2.2/ DB/ | GPIO

Cc2M/ 2 Al/ | CMP2 GRS Al

A2M Al | AMP2 AEIATG

P2.4/ DB/ | GPIO

AD2 3 Al ADC @& 2 HiA, oJRFE%BERE
P2.6/ DB/ | GPIO

C3M/ A Al/ | CMP3 A Al

DAO/ AO/ | DACO HitH, 7 Buffer fith

AD11 Al | ADCi&E 11 A

P2.7/ DB/ | GPIO

AD4/ Al/ | ADCBE 4 A, TTHTFEBLBRRE
C3P/ 5 Al/ | CMP3 IESIAlR

A0O/ AO/ | AMPO i

C4M Al CMP4 fa 8 A i

P3.0/ DB/ | GPIO

AOM 6 Al AMPO fA Al

P3.1/ DB/ | GPIO

AOP ! Al AMPO IEfIA b

P3.3/ DB/ | GPIO

AD6 8 Al | ADC @& 6 A

P3.4/ DB/ | GPIO

AD7/ o Al/ | ADC @& 7 A

C3PS/ Al/ | ThEEEERE/S CMP3 IEMI AR

C4MS Al | IHEEERTEESS CMP4 AR

P3.5/ DB/ | GPIO

wRer | ° AB | ADC BEHBEINDMANERE VREF M, SME 10F ~ 47)F B
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P0.0/ DO/ | GPIO, TJEZE4SMEBRRR INTO A
TIM4S/ DB/ | INHEEERS/T Timers MIASREH
TXD2S/ 11 DO/ | Ih&Es:#E/E UART2 TXD Hith
SDA/ DO/ | PCSDA, TEENERRFTRA L
OLDBGS DO | INEEEEHE/S SPI B4k debug HiH
P0.1/ DB/ | GPIO, TJECESMEBRET INTO A
DBG/ DO/ | Debug %O
TIM4/ DB/ | Timer4 A4
TIM3S/ 12 DB/ | INHEEERS/T Timer3 MASH
RXD2S/ DB/ | IN&EEFBE UART2 T HIIEIFEY RXD MASH B4 HIRHA T
9 TXD i /RXD A
SCL DB | I)CSCL, mEtEREBRARA N
P0.3/ 13 DB/ | GPIO, TJECESMEBRET INTO A
PFC DO | PFC PWM #aitH
P1.1/ " DB/ | GPIO, TIEZESMEBhER INTO/INT1 HIA
TIM3 DB | Timer3 I ASk#iH
COM 15 P ith
LW 16 DO | 6N Pre-driver T4 W 18 PWM #itH
LV 17 DO | 6N Pre-driver 4% V 48 PWM %
LU 18 DO | 6N Pre-driver T4F U 18 PWM %t
VBU 19 P 6N Predriver U 8 L 2 EBIR
HU 20 DO | 6N Predriver U #8 L#% PWM
VSU 21 6N Predriver U fBIA, BT U LFEZE0MIESE
VSV 22 6N Predriver V #88IA, BT VLB ZEMIRSE
HV 23 DO | 6N Predriver V #8_E#f PWM #iH
VBV 24 6N Predriver V 18 LiF B2 8BIR
VSW 25 6N Predriver W BHIA, BT W LFEZENMIRSE
HW 26 DO | 6N Predriver W #8_E#f PWM #iH
VBW 27 P 6N Predriver W 18 L#f B2 8BIR
BRA, BETER VCC_MODE RE, 4ME 47uF HEXEKE
PN
vCC 28 P m EEEE
HMNERERSEA VCC B 12V ~ 20V, VCC_MODE =0, VDD5 H
MEB LDO =4
VSS 29 i
VDD5 30 BB 5V LDO #itheBiR, 4ME 2 1uF 8BS
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P4.7/ DI/ GPIOIA, REIAFiA, oJEE sy THIEBHE
TIM3S2/ DI/ | ThREHR /S Timer3tA
RXD2S2/ 31 DB/ | INEEHFE/FUART2IEM L HIET THIRXDHI A B B 4 HlIHR T FHITXD
HH/RXDEIA
RSTN/ DI/ | MSBEMIEA, WE LRIEME
FICEK DI | FICE Bfthi
P4.5 32 DB | GPIO, TIEZESMBRER INT1 A
P1.2/ DB/ | GPIO, TIEZESMBLER ITNT A
TIM4S2/ 23 DB/ | INaEH S/ Timerdda AS A
TXD2S2/ DO/ | Ih&E4&F/E UART2 TXD 4t
FICED DB | FICE $i&Ei%
P1.3/ DB/ | GPIO, TJECEASMEBRERT INT1 A
HBIAS/ DO/ | Hall (REEBIR, PISHEIEFXER VDD5, JSLHI KBS
C1PS/ ” Al/ | ThEEsETEfE CMP1 IESIAIR
C5P/ Al/ | CMP5 IEMIAL%
A30/ AO/ | iBHL AMP3 #itHis
AD12 Al | ADCiEi& 12 IA
P1.4/ DB/ | GPIO, TIECESMBHERT INT1 A
COP/ Al/ | CMPO IEf Al
A3M/ 35 Al/ | AMP3 falg Aif
AD10/ Al/ | ADC i&i& 10 #IA
HALOS DI | IhAEEERE/ Hall-ICO iZ B EEFMA
P1.5/ DB/ | GPIO, TJECESMEBTET INT1 A
CcoM/ Al/ | CMPO RS AlR
C2PS/ Al/ | ThEEEERE/S CMP2 IESI AR
C5M 36 Al/ | CMP5 RS AlR
A3P/ Al/ | AMP3 IE#IA %
AD13/ Al/ | ADC @& 13 #IA
DA2 AO | DAC2 #itH, 7 Buffer #itH
P1.6/ DB/ | GPIO, TIECESMBHER INT1 A
C1pP/ Al/ | CMP1 IEMIAL%
AP/ 37 Al/ | AMP1 IESI A%
ADS/ Al/ | ADC i&i& 9 A
HAL1S DI | IHAEHERE/E Hall-ICT (2B EEFMA
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% 2-5 FU6864L LQFP52 51513

gim | oot o ThigsiA
LQFP52
P2.4/ DB/ | GPIO
ap2 | Al | ADCBIE 28N, TRTFEERERM
P2.5/ DB/ | GPIO
AD3 2 Al ADC @& 3 #iA
P2.6/ DB/ | GPIO
C3M/ 3 Al/ | CMP3 BIfA Al
DAO/ AO/ | DACO %itti, 7t Buffer fith
AD11 Al | ADCEE 11 @A
P2.7/ DB/ | GPIO
AD4/ Al/ | ADC BE 4 A, TTHTEBLBERRE
C3P/ 4 Al/ | CMP3 BYIES AR
A0O/ AO/ | AMPO #itHi%
C4M Al CMP4 G A\ i
P3.0/ DB/ | GPIO
aom | A | AMPO BB ASE
P3.1/ DB/ | GPIO
AOP 6 Al | AMPO IEHIA IR
P3.2/ DB/ | GPIO
ADS5/ 7 Al/ | ADC & 5 #A
VHALF AO | VREF/2 &EBEHE, TJ/ME 1uWFBR
P3.3/ DB/ | GPIO
AD6 8 Al | ADC @& 6 A
P3.4/ DB/ | GPIO
AD7/ 9 Al/ | ADCBE 7 @A
C3PS/ Al/ | INEERETE/E CMP3 IERIALG
C4MS Al | ThEEEERESE CMP4 SRR
P3.5/ DB/ | GPIO
VREF | 0| AB | ADC BB EANIMANE R VREF i, SME 1uF ~ 47yF B
P0.0/ DO/ | GPIO, TIEZESMBPHT INTO A
TIM4S/ DB/ | INHEAERS/T Timers AR
TXD2S/ 11 DB/ | INgEde#E/E UART2 TXD Hith
SDA/ DO/ | ’CSDA, dEERNEBRIFRIEH
OLDBGS DO | Ih#EEEFS/E SPI B4k debug #H
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P0.1/ DB/ | GPIO, TJECESMEBTET INTO A
DBG/ DO/ | Debug %O
TIM4/ DB/ | Timer4 A SHIH
TIM3S/ 12 DB/ | IN&EREFE/T Timer3 BIASNHIH
RXD2S/ DB/ | INEE¥/E UART2 £ HIHET THY RXD A 5SS R L HIEN T8
TXD #itH/RXD A
SCL DB | PCSCL, TEENELRITRME
P0.3/ DB/ | GPIO, TJECESMEBTET INTO A
LXOUT/| 13 AO/ | 32768 SEIKETEHEA
PFC DO | PFC PWM it
P1.1/ " DB/ | GPIO, TJECESMEBTET INTO/INT1 A
TIM3 DB | Timer3 AL H
COM 15 P it
LW 16 DO | 6N Pre-driver T4F W 18 PWM #ith
LV 17 DO | 6N Pre-driver 4% V 18 PWM %
LU 18 DO | 6N Pre-driver 4% U 18 PWM #itH
NC 19 - NC
NC 20 - NC
NC 21 - NC
NC 22 - NC
VBU 23 P 6N Pre-driver U 18 L iF B 28R
HU 24 DO | 6N Pre-driver U #8_E#f PWM &
VSU 25 P 6N Pre-driver U #8%IA, BT U B LFBE2ENMIRSE
NC 26 - NC
NC 27 - NC
NC 28 - NC
VSV 29 P 6N Pre-driver V1B¥IA, FATF VHE LHFEZENMIRSE
HV 30 DO | 6N Pre-driver V #8_E#F PWM %
VBV 31 P 6N Pre-driver V 18 E#f B 2565/
NC 32 - NC
NC 33 - NC
NC 34 - NC
NC 35 - NC
VSW 36 P 6N Pre-driver W #B3IA, FF W 1 LB 2ENMIRSE
HW 37 DO | 6N Pre-driver W 18 4 PWM #itH
VBW 38 P 6N Pre-driver W 18 EAF E 2 BIR
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NC 39 - NC
BFMA, BEEER VCC_MODE RE, ME 47uF HEXEKES
vee 40 5 m BEREEL
VCC_MODE =0, 4MBERiEM VCCHIA 12V ~ 20V, VDD5 HHAED
LDO =4
VSS 41 P i
MEB 5V LDO MR, ME 21uF BE
EREAKAEE 5V LDO i, B VCC_MODE RE, 9ME 1uF HEX
VDD5 42 P
RER
B{KiES%E VCC 5|k
P4.7/ DI/ GPIO#WIA, RuBEFimA, oJieE sl TH B
TIM3S2/ DI/ | THRERRTE/T Timer3 BIA
RXD2S2/ 43 DB/ | INREHEFE/E UART2 XN HIHE=0 T AY RXD AR L HIE T 87
TXD #iH/RXD A
RSTN/ DI/ | MBREfImA, RE LHIEBE
FICEK DI FICE BY$dim
P1.2/ DB/ | GPIO, TIECESMEBFET INT1 HA
TIM4S2/ » DB/ | INEesE#E/E Timers AT H
TXD2S2/ DO/ | Ih&Es:#8/E UART2 TXD #itH
FICED DB | FICE ¥iEi%
P1.3/ DB/ | GPIO, TIEZESMEBRER INT1 HA
HBIAS/ DO/ | Hall{RE®iR, WEREIFXiEH VDD5, oI AE RS
C1PS/ 45 Al | THEERTEIE CMP1 IERIAlR
C5P/ Al/ | CMP5 IERIAifG
A30/ DO/ | AMP3 #iHin
AD12 Al | ADC&iE 12 A
P1.4/ DB/ | GPIO, TIEZESMEBER INT1 A
COP/ Al/ | CMPO IE#I Al
A3M/ 46 Al/ | AMP3 R Al
AD10/ Al/ | ADC @& 10 A
HALOS DI LNEEREFS S Hall-1CO BB FHA
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P1.5/ DB/ | GPIO, TJECESMEBTET INT1 A
CcoM/ Al/ | CMPO RS

C2PS/ Al/ | THEER: 8IS CMP2 IEHIAlR

C5M/ 47 Al/ | CMP5 A A%

A3P/ Al/ | AMP3 IE# Al
AD13/ Al/ | ADC i&i& 13 A

DA2 AO | DAC2 #itti, 7 buffer #ith

P1.6/ DB/ | GPIO, TJECESMEBTET INT1 A
C1P/ Al/ | CMP1 IE¥IAG

AP/ 48 Al/ | AMP1 IESI A

ADS/ Al/ | ADC i&i& 9 A
HAL1S DI INgesERE/E Hall-1IC1 BB FHMA
P1.7/ DB/ | GPIO, TIECESMEBPERT INTT HA
C1M/ 49 Al/ | CMP1 R Al%

A1IM Al AMP1 Al

P2.1/ DB/ | GPIO

C2P/ Al/ | CMP2 IE¥I AR

A2P/ 50 Al/ | AMP2 IESI A

AD8/ Al/ | ADC i&i& 8 A
HAL2S DI | IRE%ERE/E Hall-IC2 BB EEFEA
P2.2/ DB/ | GPIO

C2M/ 51 Al/ | CMP2 A A\l

A2M Al AMP2 $A 5 Al

P2.3/ DB/ | GPIO

AD1/ Al/ | ADCB& 1A

A20/ 52 AO/ | AMP2 Hitii%

C4P/ Al/ | CMP4 IE¥IAIH

DA1 DO | DACT #itt, 7 Buffer #itH
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3 HERIEE
3.1 LQFP48_7X7(:ERF FU6815L)
D
i / ¢ T
| ARRRRAARAEA Sinni i N
I B-B <

PINI (Laser Mark)

dHHHHERRRREE &

i
|

It

[ LEEEEEEL

Zeledas SILD

il

t— WITH PLATING
e—— BASE METAL

SECTION B-B
LQFP48
_— MILLIMETER
MIN_ [ spEc [ Max
A 1.6
Al 0.05| 01 | 015
A2 135 14 | 145
E 88 [ 9 [ 92
D 88| 9 | 92
El 69 | 7 | 71
DI 69| 7 [ 11
Ll 1
L 0.45 0.8
0.5
b 0.18 0.27

3-1 LQFP48_7X7 R~ E
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3.2 TSSOP28_9.7X4.4(i&AF FU6815T)

TOP VIEW

IO0A000

IR |
< I—AZ— (S 71 Symbol #s M;SSOPiASaX

Lf.l _"J le— mt A = 1.2

A1 = 0.1 0.15
A2 Bihs | 0.8 1.05
E PR 6.2 6.6
E1 BHAERE | 43 45
D BHEK | 96 9.8
L B 1
e g B 0.65

b

i 0.2 0.3

3-2 TSSOP28 9.7X4.4 FHERTE
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3.3 QFN56_7X7(i&RF FU6865Q)

D2
D a
56
To00D00I000000D0
56 | [ 14
1 PINI (Laser Mark) | = | = 2
5| e = =
= - + - = Q
S P E = s
/I_J—} (L0 ll_J—iJlJ 1000
| . € b
i EXPOSED THERMAL
PAD ZOOM )
BOTTOM VIEW
TOP VIEW
QFN56
MILLIMETER
SYMBOL
MIN | NOM | MAX
A 07 (075 | o8
Al 0 | 002|005
E 69 | 7 7.1
| D 69 | 7 | 71
< E2 51 | 52 | 53
— D2 51| 52 | 53
< T 03 | 04 | 045
SIDE VIEW e 04
b 015 | 02 | 025

3-3 QFN56_7X7 $ERTE
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3.4 QFN48-38_7X7(iEMTF FU6864Q)

b2
| b { E:m
r 38 ) —|__ 13 i 21
EXPOSED DIE
| ! u L] [—] [—] U [-l-]! UJ J Ll ATTACH PAD
1 ' | 12y | —
! . 4 e _,
----- o s 7 gh
PIN 1 CORNER ] =
] ! ez [ ! T
T "~ —1_ _________ - _5— _______ —i_____ I _17
! - | =t
- O -»
| = ' —H g
| | el
] ]
| PIN =uzJ |
i i
| 4 40000000000
g ' 28 I—-
T VIE siak=d oo BOTTOM VIER . I-
=] (Oeee ]
OFNaE18
MILLIMETER
EYMBOL
MIN NOM MAX
A 07 075 08
Al 002 005
Al 0.05
A3 0.202 REF
D TRSC
D2 415 | azs | ass
E 7TBSC
=] I ETA S
L 035 | o4s | oss
0.5 BSC
el 0.75 BSC
SIDE VIEW 125 BSC
b 02 |03 | a3
1.35 REF
Kl 0.5 REF
ma ol
ooe il
cee 0.08
bbb (8]
did 005
i 0l

3-4 QFN48-38 7X7 #1ER~TE
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3.5 LQFP52_10X10(G&ERF FU6864L)

D

RARRRRRRRRRRE

O

|
|
R
|

il aflaflaalllsfif]sfads M
—

HAAHHAAAEARAE

[

AN ! J
W L el
SYMBOL MILLIMETER
MIN NOM | MAX
A 1.6
Al 0.05 0.2
A2 13 1.4 1.5
E 11.8 12 12.2
D 11.8 12 12.2
El 99 | 10 |10
Dl 99 | 10 | 101
L1 1
L 0.45 0.6 0.75
0.55 | 0.65 0.75
b 028 0.37

3-5 LQFP52 10X10 &R ~TE
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4iTHER
= 4-1 FFmBSIEE
IRENE - et AL S
[ El=chid o IREhE By BN
I 2 @ PR H g E l<lol|® ADC DAC %
Be Z| x| & || || 2 | = | & |8 |k ELE
B2 2 |mlmlel 32782 |°°|= i y| B | #
H 2 2 BRI E R RO g BN SR
By | B | B z 0 B & o 8
| s | 8 =
1 LQFP48
FU6B15L | 24 |32 [ 375 [V | v |V | - | v | v | v v v |38 6| 1|14 3/986| v | 4| 4|V
2 (7x7mm)
. 1 TSSOP28
FU6815T | 24 |32 [ 375 [~ | v | - | - | v | v | v v 119 6| 1|12 3/986| v | 4|4 |V (97x
UART 2
4.4mm)
1 QFN56
FU6865Q | 24 |32 | 375 | v | v |V | v | - | v | v v |36 6| 1|14 319086 |V | 4| 4|V
2 (7x7mm)
o) 1 QFN48-
FU6B64Q | 24 [ 32 | 375 |V | v | - | v | - | v | Vo206 | 1|12 3 (96| v | 4| 4|V 38
UART 2
(7x7mm)
[2C/ 1 LQFP52
FUBGLL | 24 | 32| 375 |V | v | - | v | - | v | v 26| 6| 113 3/9086| v | 4| 4|V
UART 2 (10X10mm)
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5 BS4FE
5.1 B R KEEE

5.1.1 FU6815L &3 R KEE(E

7 5-1 FU6815L 4EXd Sx KERE(E

2% =4 m/IME BRYE mAE By
T/EREIR T, -40 - 150 °C
BIEERE Tsro -55 - 150 °C
VCC B3¢ VSS B9 E -0.3 - 38 Vv
VDD5 #8834 VSS B E -0.3 - 6.5 Vv
RSTN. GPIO #8%J VSS 898 /% -0.3 - VDD5 + 0.3 Vv
5.1.2 FU6815T B3I R AENEE
R 5-2 FU6815T X Hm K& EE
2% =4 m/IME BRY(E mAE By
TEREEERT, -40 - 150 °C
BIEERE Tsro -55 - 150 °C
VCC #83¢ VSS I £ -0.3 - 38 Vv
VDD5 #H% VSS BB E -0.3 - 6.5 Vv
RSTN. GPIO #H3Y VSS BYEBE -0.3 - VDD5 + 0.3 Vv
5.1.3 FU6865Q £ R A EE(E
& 5-3 FU6865Q BT R AZEE
2% =4 =m/IME BRY(E mAHE Bafy
TEREE T, -40 - 150 C
BEERE Tsro -55 - 150 °C
VCC #83J VSS BYEBBE -0.3 - 38 \%
VDD5 tH%F VSS BB E -0.3 - 6.5 Vv
RSTN. GPIO #H3Y VSS BYEB[E -0.3 - VDD5 + 0.3 Vv
VDRV #8%4 VSS BYEE & -0.3 - 22 Vv
SMEENEBE Veupsvew -0.3 - 165 \%
SMZNREEBE Vsusvsw Veugvew - 22 - Veugvew + 0.3 \
=M% B E Vaupvaw Vsusvsw - 0.3 - Veugvew + 0.3 \
EMEEEBE Viww -0.3 - VDRV + 0.3 \%
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5.1.4 FU6864Q B3R A EiE(E

3= 5-4 FU6864Q 43I B K ENE(E
B8¥ =4 =/IME R RA(E =1y
TERER T, -40 150 °C
EFIRE Tso -55 150 °C
VCC #8%¢ VSS BB E -0.3 22 \
VDD5 #83%¢ VSS BB E -0.3 6.5 \
SMFNEBE Veusvew -0.3 625 \Y,
&Mt e BB R -0.3 vCC Y
B BE Viww -0.3 VCC+0.3 \Y
RSTN. GPIO 18X¢ VSS BY8 & -0.3 VDD5 + 0.3 \Y
5.1.5 FU6864L B s KENE(E
7= 5-5 FU6864L X KEEE
B8¥ =4 =/IME HAE RXE =12
TERERT -40 150 °C
EFRE Tsro -55 150 °C
VCC 833 VSS M8 & -0.3 22 \
VDD5 833 VSS Y88 & -0.3 6.5 \
SMFZEENEBE Veupvew -0.3 625 \%
XMt e BB R -0.3 vCC v
M HEBE Viww -0.3 VCC+0.3 \%
RSTN. GPIO 183t VSS BIEB[E -0.3 VDD5 + 0.3 \Y

E:

g A ERS B R ET RSB DET KA RIFER

BITAEZACTEE MY, KPESRASREERM TIEY

5.2 2FBRSHE

5.2.1 FU6815L £ F8B S 45t
& 5-6 FU6815L £ EEBSIF M

(BRIEYFRIASEA, Ta=25°C, VCC =5V ~28V)

ab A8
Bez=50

M, XINNNAEEE, FRMEE

AU DRI 2

2 = RIME | HEME | &RXE | B
BERBEEN, Ta= -40°C ~ 85°C 5 - 28 v
VCC TEeEM eI, VCC_MODE = 1, 5 ) 2 v
VCC = VDDS5, Tx= -40°C ~ 85°C
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B 4 RIME | HEME | RKE | B
VDD5 TEEE VCEMODE=T, 3 - 5.5 Y%
VCC 5 VDD5 &£
lvee TYEERIRP - 15 - mA
lvee FEHLERIRE - 6 - mA
lvec BEBR BRI VCC =12V - 50 150 A
THERIFRRE Ta -40 - 85 °C
THERIFRERRE Ta VCC = 15V & Ivce < 30mA - - 1054 °C
5.2.2 FU6815T 25 S§ME
% 5-7 FU6815T £ BB S
(BRIE45RIFEER, Ta=25°C, VCC =5V ~28V)
B =4 RIME | HEME | BRKE | B
B EES ERR, Ta= -40°C ~ 85°C 5 - 28 Y%
VCC TEeaEM e REE?, VCC_MODE =1, 5 ] 2 v
VCC = VDD5, Ta= -40°C ~ 85°C
VDD5 T{EsEE VCCMODE =1, 3 - 5.5 Y
VCC 5 VDD5 &
lvec TYEEBIRE] - 15 - mA
lvee FHHLERIR D - 6 - mA
vee BEBR BRI VCC =12V - 50 150 HA
TERTIRISISRE Ta -40 - 85 °C
TERTIRISISRE Ta VCC = 15V & Ivce < 30mA - - 1054 °C
5.2.3 FU6865Q £ 5B S4F1E
& 5-8 FU6865Q = FHES4F I
(BR3E4$BUFSER, Ta=25°C, VCC=VDRV =15V, VCC_MODE =0)
B 4 RIME | HEME | BRXE | B8
B BES R, Ta= -40°C ~ 85°C 5 - 28 %
VCC T s EM W EEE ), VCC_MODE = 1, ; i » y
VCC = VDD5, Ta= -40°C ~ 85°C
VCC_MODE =1,
VDD5 TEHBE 3 - 55 %
VCC 5 VDD5 &M
lvec TYEERIRS - 20 - mA
vee FFHLER IR - 7 - mA
Ivec BEBR EB T - 850 1650 MA
THERIFRIRE Ta -40 - 85 °C
THERIFRIRE Ta VCC = 15V & Ivce < 30mA - - 1054 °C
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5.2.4 FU6864Q £ FHBS4HME
& 5-9 FU6864Q R E4F

(FRIE4FBIASEA, Ta=25°C, VCC =12V~ 20V)

8% =4 RIME | HEE | RXE | 8
VCC TfEeEM 12 - 20 \%
Veu, Vev, VewiFaIEBE - - 600 \
Veupew XS Vsususw BBIE - - 18 Vv
lvee TAEEBHRE - 24 - mA
Ivee FHLER IR - 6 - mA
Ivec BEBREB IR VCC =12V - 210 - A
TERTIRRE Ta -40 - 85 °C
TERHFIRRE Ta VCC = 15V & Ivee = 30mA - - 105 °C

5.2.5 FU6864L £ FHBS 15
& 5-10 FU6864L £FEBEEF M

(FR3E4EFRIABE, Ta=25°C, VCC =12V ~20V)

B8¥ =4 R/ME | BEBE | KXE | 8
VCC T{Ee8EM 12 - 20 \Y
Veu, Vev, VewiZHIHBE - - 600 %
Veupvew 83T Vsysvsw BBIE - - 18 V
lvec TYEERIRS - 24 - mA
Ivee FFALER IR - 6 - mA
lvec BEBR BB VCC =12V - 210 - A
TERIKIRRE Ta -40 - 85 °C
TR IFERE Ta VCC < 15V & Ivce < 30mA - - 105%! °C

pa

(] RBEARHRREIEmR, VCC BE EFHEZTBE 0.5V/ps ~ 0.1V/s

[2] Flash 5 ABRERET VDD5 RIRIFIE 5V ~ 5.5V

Bl RiEREFETINREREDN

(4] RABRIHMEARZIIARBIRA T AR T, A8EITER TaxXE
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5.3 GPIO EBS 4%

5.3.1 FU6815L GPIO BB S4F1¢

% 5-11 FU6815L GPIO BB S 4514

(BRAE4FHIASER, Ta=25°C, VCC =5V~ 28V)

2¥ Fi4 =/IME HEE | RXE | B
50pF A%, M 10% EFZE 90%
- FHE A Pr = i ; 15 ; ns
BFEl, Ta=25°C
50pF A%, M 90% FFEZE 10%
0t T REAS I Pr = - ; 13 ; ns
BFEl, Ta=25°C
Von IS B E lon = 4mATa= -40°C ~ 85°C VDD5 - 0.7 - - \Y,
VoL BIHEEBE lo.= 4mATA= -40°C ~ 85°C - - VSS +0.7 \%
VA SBE! 0.7*VDD5 - - \Y
Vi AR E - - 02*VDD5 | V
i - 33 - kQ
tHiegpER - 5.6 - kQ
THIEg A4 - 30 - kQ
3
[1]1 = VDD5 =5V BY, Vin&/IMETILAN 0.6*VDD5
[2] k& PO[2:0]. P1[6:3]. P2[1]. P3[7:6]4MEAth GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]
[4] PO[1]. P1[1]. P4[7]
5.3.2 FU6815T GPIO BS54
% 5-12 FU6815T GPIO B85 45
(BRAE4SFRIRSER, Ta=25°C, VCC =5V ~28V)
2 &4 R/IME HMEE | RXE | 8
50pF A%, M 10% EFHZE 90%
it L7 pF SELM) 10%.L31 - 15 ; ns
BFEl, Ta=25°C
50pF 2%, M 90% FFEE 10%
8t T REES PF ALY 90% T2 ; 13 ; ns
BFEl, Ta=25°C
Von HIH S B E low=4mATa= -40°C ~ 85°C VDD5 - 0.7 - - \Y;
VoL IR E lo.= 4mATa= -40°C ~ 85°C - - VSS +0.7 \Y;
Vi BIASBEN 0.7*VDD5 - - \%
Vi BAREBE - - 0.2*VDD5 \Y;
LtHisspER - 33 - kQ
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Py =t B0ME | BRE | BAE | 84
EHIEB[ER! - 5.6 - kQ
Ry e - 30 - KQ
pE

[11 = VDD5 =5V B, VuE/IMETLAR 0.6*VDD5
[2] & PO[1:0]. P1[6:3]. P1[1]. P2[1]4MEAts GPIO
[3]1 PO[1:0]. P1[6:3]. P2[1]

(4] PO[1]. P1[1]. P4l7]

5.3.3 FU6865Q GPIO B854
& 5-13 FU6865Q GPIO BBS 4514

(FRIE4FBIFSER, Ta=25°C, VCC =5V ~28V)

28 4 &/IME HEE | RXE =T v2
50pF % % %
i FHT1 pF 8UELM 10% L5 2 90% ; 15 ; ns
BE, Ta= 25°C
50pF % % FIEZE 10%
T B pF RELM 90% &2 10% ; 13 ; ns
BfjE, Ta= 25°C
Von HIH S B E low= 4mATa= -40°C~85°C VDD5 - 0.7 - - \Y
VoL iR B E lou = 4MATA= -40°C~85°C - . VSS+07 | V
Vi A BE 0.7%VDD5 - _ Vv
Vi BAREBE - - 0.2*VDD5 \Y;
el : 33 _ KO
el - 5.6 - kQ
Fzeapgls! - 30 - kQ
=

(1] = VDD5 = 5V B, Viy&RIMETILAN 0.6*VDD5
[2] B& PO[2:0]. P1[6:3]. P2[1]. P3[7:6]4MELAt GPIO
[31PO[2:0]. P1[6:3]. P2[1]. P3[7:6]

[41PO[1]. P1[1]. P4[7]
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5.3.4 FU6864Q GPIO B854t
& 5-14 FU6864Q GPIO BBS 4514

(FRIE4FBIASEA, Ta=25°C, VCC =12V~ 20V)

8% 4 &/ME HEAE | RXE | 82U
s EF 50pF ﬁ%\z,M 10% L FZE 90%83 i - i .
&, Ta=25C
P 50pF ﬁ?{i,M 90%‘Fri§§ 10%8 i 13 i "
i8], Ta=25C
Von IHEBE lon=4mATs= -40°C ~ 85°C VDD5 - 0.7 - - v
VoL BB E lou=4mATA= -40°C ~ 85°C - - VSS+07 | V
ViBASBEM 0.7*VDD5 - - \Y
Vi BAREE - - 02*VDD5 | V
Mt iva: Yk VDD5 = 5V - 33 - kQ
st v::Y VDD5 = 5V - 5.6 - kQ
THIEBRAM VDD5 = 5V - 30 - kQ

pa

[1]1 2 vDD5 =5V BY, VnE/IMETILA 0.6¥VDD5
[2] B& PO[1:0]. P1[6:3]. P1[1]. P2[1]4MEAtE GPIO
[31 PO[1:0]. P1[6:3]. P2[1]

(4] PO[1]. P1[1]. P4[7]

5.3.5 FU6864L GPIO BB S4F1t
2 5-15 FU6864L GPIO BB 4514

(FRIE4FRIFER, Ta=25°C, VCC =12V ~20V)

B8 =4 &/ME HEE | RXE | B
sk EHE 50pF ﬁi{i,M 10%LT+§ 90%HT i - ] "
&, Ta=25C
P 50pF fﬁ#,M 90% FFEZE 10%60% i 13 i .
&, Ta=25C
Vo it BB E low=4mATa= -40°C ~ 85°C VDD5 - 0.7 - - v
Vo BB E lou= 4mATA= -40°C ~ 85°C - - VSS+07 | V
Vi BIA S BEM 0.7*VDD5 - - \Y
Vi BAREE - - 02*VDD5 | V
tuegpa VDD5 = 5V - 33 - kQ
tFuegpal VDD5 = 5V - 5.6 - kQ
Tz VDD5 = 5V - 30 - kQ
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i

[1] = vDD5 =5V BY, Vin&/IMEDILAN 0.6*VDD5
[2] k& PO[1:0]. P1[6:3]. P1[1]. P2[1]4 &t GPIO
[3]1 PO[1:0]. P1[6:3]. P2[1]

(41 PO[1]. P1[1]. P4[7]

5.4 PWM 10 BS 4514 GEAF FU6815L/ FU6815T)
5.4.1 FU6815L PWM IO B85 45t:
= 5-16 FU6815L PWM |0 BB 544

(BRIE4$AIASBA, Ta=25°C, VCC = 15V, VCC_MODE = 0)

8% =¥ RME | BEE | &XE | B
e s EavA== R P1_AN[HDIO] = 1 30 50 - mA
ML EER P1_AN[HDIO] = 1 60 100 - mA
W EFESE | 50pF &M 10% EFHZ 90%EH 8 TA = 25°C - 18 - ns
M TERRESE | 50pF faE, M 90% FIEZE 10%84/E,TA = 25°C - 12 - ns

5.4.2 FU6815T PWM IO EBS4F1E
% 5-17 FU6815T PWM 10 BB 545

(BRIE4FRUABA, Ta=25°C, VCC = 15V, VCC_MODE = 0)

8% 4 =/IVE | ABE | RXE | B2
WA P1_AN[HDIO] = 1 30 50 - mA
W EBR P1_AN[HDIO] = 1 60 100 - mA
Wit EFHESE | 50pF &M 10% EFZE 90%ET (8, TA = 25°C - 18 - ns
W TRESE | 50pF M 90% FHEZE 10%0EF8,TA = 25°C - 12 - ns

5.5 6N Pre-driver 10 BS54 (&R F FU6865Q / FU6864Q / FU6864L)

5.5.1 FU6865Q 6N Pre-driver 10 BBS4Ft%
% 5-18 FU6865Q 6N Pre-driver |0 BS54

(BRIAE4FRIFBE, Ta=25°C, VCC=VDRV =15V, VCC_MODE =0)
B8 = &/IME HEE | RXE | B
S RmIEERR - 0.8 -
{RESFH BRI - 0.8 -
VDRV T8 6 - 20
BSMFZENEBE Veupvew -0.3 - 140

< | <|>®|>
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28 &4 =/IME HENE RXE ==L v}
SNZERBRE Vsusvsw Vausvew - 20 - Veugew - 6 \Y
VDRV REFFHSERE 4.3 48 53 \Y;
VDRV RFE{FPKBRERE 4 4.5 5 \Y}
VDRV RFE{FPRHEE 0.2 0.3 - \Y}
InF %%, M 10%L
AT nF SR, M 10% B3 ; 30 70 ns
= 90%841a
InF A%k, M 90% B
i TR B nF A%, A 0% i - 30 70 ns
= 10%84/8
L X B g DT - 100 - ns
5.5.2 FU6864Q 6N Pre-driver 10 BS54
3= 5-19 FU6864Q 6N Pre-driver |0 EBS 45
(B3AE45RIFEER, Ta=25°C, VCC=15V)
28 &4 &/IME HENE RXE By
SR HHIEEERR - 0.21 - A
{REEEMBISEER - 0.36 - A
VCC {tEB B8 & 12 - 20 \Y}
EMEENEBE Veupsvew - - 600 V
V -
SMFEMRFBEE Vsusvsw Vsusvew -20 - BU’:\;BW \%
VCC &8 - 0.14 - mA
VCC BERIFHBBE 8.1 9.0 9.9 \Y}
VCC BE{RIFXBEBE 75 8.4 9.3 \Y}
VCC BBERIPIRFEBE 0.4 0.6 - \Y
InF A%k, M 10%
L FHE nFR&, A10% L3 - 90 i ns
F 90%HAt1a
InF A%, M 90%THE
TR A ) nF A&, M 50% T - 50 i ns
= 10%84/8
BL X B i8] DT - 500 - ns
5.5.3 FU6864L 6N Pre-driver 10 BS4F1E
% 5-20 FU6864L 6N Pre-driver 10 BBES 45
(BrAE4SRIFEBE, Ta=25°C, VCC=15V)
28 =4 &/IME HEE BRAE =L v2
SEFAHIEEER - 0.21 - A
{REE B EER - 0.36 - A
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BH s BME | mEE | BAE | 8
VCC {tEB B8 & 12 - 20 \Y;
SMFEENEE Vausvew - - 600 vV
%mﬂfﬁﬁ]ﬁ*ﬁ %J:TS VSU,SV,SW VBU,B\/,BW _20 - VBU,BV,BW _1 2 V
VCC ga58iR - 0.14 - mA
VCC BERIPHZFEE 8.1 9.0 9.9 \Y;
VCC BBERIPXBIEE 7.5 8.4 9.3 \Y;
VCC BBERIFRFEE 0.4 0.6 - \Y;
1nF &%, M 10%L
@ T nF AR, A10%LH - 90 _ ns
Z 90%A% 8
1nF 2%, 90% T [&
8 TR nF &, M 90% TR - 50 _ ns
ZF 10%0%)8
L X Eta) DT - 500 - ns
5.6 ADC 545t

5.6.1 FU6815L ADC BS54t
& 5-21 FU6815L ADC BB S 4%

(FRIE4FRIFEE, Ta=25°C, VCC =5V ~28V)

B 4 &/IME L RAHE =Livi
INL(AR S IE LR 1) 12 friE= - 2 - LSB
DNL(ZE 2 IE M) 12 frtE= - 1.5 - LSB
OFFSET((kRIBIRZE) 12 frtE= - 6 - LSB
SNR({EILE) fin = 350kHz - 70.8 - dB
ENOB(BRALEN) fin = 350kHz - 10.5 - Bit
SFDR(FTCZREEIZSTEE) fin = 350kHz - 68.2 - dB
THD(RIE KK E) fin = 350kHz - 67 - dB
Rin HI A BB FH - 800 - o)
ChnEIABS - 30 - pF
F&i%AT A - 13 - ADCLKM
SRAERTIE) 3 - 63 ADCLK212
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5.6.2 FU6815T ADC BBS4Fi%

7 5-22 FU6815T ADC BB S 4t

(BRIE4FBIRER, Ta=25°C, VCC =5V ~28V)

B M4 &/VE L RAHE =173
INL(FR9>JEZ %) 12 ARz - 2 - LSB
DNL(ZE#IEL 1) 12 ARz - 1.5 - LSB
OFFSET(XIEIRE) 12 ARz - 6 - LSB
SNR({ZILE) fin = 350kHz - 70.8 - dB
ENOB(BRALEN) fin = 350kHz - 10.5 - Bit
SFDR(FTCHHENZSEE) fin = 350kHz - 68.2 - dB
THD(RIEKKE) fin = 350kHz - 67 - dB
R S EERE - 800 - Q
CnAIABE - 30 - oF
F&I%AT A - 13 - ADCLK!M
SRAEET 8] 3 - 63 ADCLK2

5.6.3 FU6865Q ADC 5451

7= 5-23 FU6865Q ADC BB S 4

(FR3E4FRIABA, Ta=25°C, VCC =5V ~28V)

B 4 &/VE L RAHE =173
INL(FR 9> JELe 1) 12 8= - 2 - LSB
DNL(EIEL 1) 12 8= - 1.5 - LSB
OFFSET(KIFIRZE) 12 8= - 6 - LSB
SNR({SI£LL) fin = 350kHz - 70.8 - dB
ENOB(BLEN) fin = 350kHz - 10.5 - Bit
SFDR(TEHH BT E) fin = 350kHz - 68.2 - dB
THD(RIEKKE) fin = 350kHz - 67 - dB
Rin A ESFH - 800 - Q
CnIABE - 30 - pF
HEiRATA) - 13 - ADCLK™
SKAERT A 3 - 63 ADCLK2®!
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5.6.4 FU6864Q ADC S 451t

7 5-24 FU6864Q ADC BB S 4

(BRIE4FBIASEA, Ta=25°C, VCC =12V~ 20V)

B M4 &/VE L RAHE =173
INL(FR9>JEZ %) 12 ARz - 2 - LSB
DNL(ZE#IEL 1) 12 ARz - 1.5 - LSB
OFFSET(XIEIRE) 12 ARz - 6 - LSB
SNR({ZILE) fin = 350kHz - 70.8 - dB
ENOB(BRALEN) fin = 350kHz - 10.5 - Bit
SFDR(FTCHHENZSEE) fin = 350kHz - 68.2 - dB
THD(RIEKKE) fin = 350kHz - 67 - dB
R S EERE - 800 - Q
CnAIABE - 30 - oF
F&I%AT A - 13 - ADCLK!M
SRAEET 8] 3 - 63 ADCLK2

5.6.5 FU6864L ADC BB S 414t

3 5-25 FU6864L ADC BB S 4

(FRIE4FRIREA, Ta=25°C, VCC =12V ~20V)

B 4 &/VE L RAHE =173
INL(FR 9> JELe 1) 12 8= - 2 - LSB
DNL(EIEL 1) 12 8= - 1.5 - LSB
OFFSET(KIFIRZE) 12 8= - 6 - LSB
SNR({SI£LL) fin = 350kHz - 70.8 - dB
ENOB(BLEN) fin = 350kHz - 10.5 - Bit
SFDR(TEHH BT E) fin = 350kHz - 68.2 - dB
THD(RIEKKE) fin = 350kHz - 67 - dB
Rin A ESFH - 800 - Q
CnIABE - 30 - pF
HEiRATA) - 13 - ADCLK™
SKAERT A 3 - 63 ADCLK2®!

E:
[1] ADCLK = 24MHz
[2] ADCLK2 = 12MHz
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5.7 SEHEHESIFH
5.7.1 FU6815L & BEBRSIFE

& 5-26 FU6815L SEBEBSFH

(Ta=-40°C ~ 85°C, VCC =5V ~28V)

28 = =/IME HEE RAE | B
VREF.VHALF_CR[VREFVSEL] = 00 4.3 45 4.7 Vv
VREF VREF.VHALF_CR[VREFVSEL] = 01 - VDD5 - Vv
VREF.VHALF_CR[VREFVSEL] = 11 - 4 - Vv
VREF.VHALF_CR[VREFVSEL] = 10 - 3 - Vv
VREF.VHALF_CR[VHALFSEL] = 00 - VREF/8 - Vv
VHALF VREF.VHALF CR[VHALFSEL] = 01 - VREF/4 - Vv
VREF.VHALF CR[VHALFSEL] =10 - 25*VREF/64 - Vv
VREF.VHALF_CR[VHALFSEL] =11 | VREF/2-0.2 VREF/2 |VREF/2+0.2| V

5.7.2 FU6815T & B EHE S
X 5-27 FU6815T 2 BHEBESF ML

(Ta = -40°C ~ 85°C, VCC = 5V ~ 28V)

o ES =/IME HENE RAE | B
VREF.VHALF_ CR[VREFVSEL] = 00 4.3 4.5 4.7 \%
VREF VREFVHALF_ CR[VREFVSEL] = 01 - VDD5 - \%
VREFVHALF CR[VREFVSEL] = 11 - 4 - \%
VREF VHALF CR[VREFVSEL] = 10 - 3 - \
VREF VHALF CR[VHALFSEL] = 00 - VREF/8 - \
VHALF VREF VHALF CR[VHALFSEL] = 01 - VREF/4 - \
VREF VHALF CR[VHALFSEL] =10 - 25*VREF/64 - \
VREFVHALF CR[VHALFSEL] =11 | VREF/2-0.2 VREF/2 |VREF/2+02| V

5.7.3 FU6865Q & B EH S
% 5-28 FU6865Q S E B EBESIF M

(Ta=-40°C ~ 85°C, VCC=5V~28V)

o = m/IVME HEg BAE | B
VREF.VHALF_CR[VREFVSEL] = 00 4.3 45 4.7 \
VREF.VHALF_CR[VREFVSEL] = 01 - VDD5 - Vv

VREF VREF.VHALF_CRIVREFVSEL] = 11 - 4 - v
VREF.VHALF CR[VREFVSEL] = 10 - 3 - Vv
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8¥ £t B/IVE BAE BXE | B
VREF VHALF CR[VHALFSEL] = 00 - VREF/8 - V
VREFVHALF CR[VHALFSEL] = 01 - VREF/4 - \%

VAALF VREF VHALF CR[VHALFSEL] =10 - 25*VREF/64 - V
VREFVHALF CR[VHALFSEL] =11 | VREF/2-0.2 VREF/2 VREF/2+0.2| V
5.7.4 FU6864Q £ FEHSIFMHE
3 5-29 FU6864Q BE B RS
(Ta = -40°C ~ 85°C, VCC =12V ~ 20V)

B8 £ B/ME HRE BAE | B
VREF VHALF CR[VREFVSEL] = 00 43 4.5 4.7 \Y

VREF VREF VHALF CR[VREFVSEL] = 01 - VDD5 - \Y
VREFVHALF CR[VREFVSEL] = 11 - 4 - \Y
VREFVHALF CR[VREFVSEL] =10 - 3 - \Y
VREF VHALF CR[VHALFSEL] = 00 - VREF/8 - V

VHALF VREFVHALF CR[VHALFSEL] =01 - VREF/4 - \%
VREFVHALF CR[VHALFSEL] =10 - 25*VREF/64 - \%
VREFVHALF CR[VHALFSEL] =11 VREF/2 - 0.2 VREF/2 VREF/2+02] V

5.7.5 FU6864L S EHEH SN
% 5-30 FU6864L BEBEESIFIE
(Ta=-40°C ~ 85°C, VCC =12V ~20V)

8% £ U\ | BRE BAE | B
VREFVHALF CR[VREFVSEL] = 00 4.3 45 4.7 \%

VREF VREFVHALF CR[VREFVSEL] = 01 - VDD5 - \%
VREFVHALF CR[VREFVSEL] = 11 - 4 - \%
VREFVHALF CR[VREFVSEL] =10 - 3 - V
VREFVHALF CR[VHALFSEL] = 00 - VREF/8 - V

VHALF VREFVHALF CR[VHALFSEL] = 01 - VREF/4 - V
VREFVHALF CR[VHALFSEL] =10 - 25*VREF/64 - V
VREFVHALF CR[VHALFSEL] = 11 VREF/2 - 0.2 VREF/2 VREF/2+02] V
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5.8 IEHM KR BSIFH

5.8.1 FU6815L iZH I AZEEBSI5ME

& 5-31 FU6815L ZE IR ZR B S4FIE

(BRAEAFHIASER, Ta=25°C, VCC =5V~ 28V)

8% =¥ R/ME | HEE RAE =13
Viemr HAEHATEE 0 - VDD5-15 | V
Vos IEHXBY K BL 88 & Ta=25C - 5 10 mV
Aol FFERIE 25 R.= 100kQ - 80 - dB
UGBW i8R CL= 40pF 6 10 - MHz
SR IBILAVIE R L= 40pF 10 15 - V/us
AMP_CR1[AMPO_GAIN] = 001 1.88 2 2.12 -
_ \ AMP_CR1[AMPO_GAIN] = 010 3.76 4 424 -
IERA A (S ER 2
AMP_CR1[AMPO_GAIN] = 011 7.5 8 8.5 -
AMP_CR1[AMPO_GAIN] = 100 15 16 17 -
5.8.2 FU6815T iz B ARSI
3 5-32 FU6B15T IzE KR BB S 41
(BRIE4FRIABE, Ta=25°C, VCC =5V~ 28V)
8% =4 R/IME | BEYE RX(E =1y
Viemr HAZ R ASEE 0 - VDD5 - 1.5 \%
Vos BB K BB [E Ta=25C - 5 10 mV
Aol FFERIE 25 R.= 100kQ - 80 - dB
UGBW BB C.= 40pF 6 10 - MHz
SR IZHHVIEER C.= 40pF 10 15 - V/us
AMP_CR1[AMPO_GAIN] = 001 1.88 2 212 -
_ . AMP_CR1[AMPO_GAIN] = 010 3.76 4 424 -
IERPR A (B &2
AMP_CR1[AMPO_GAIN] = 011 75 8 8.5 -
AMP_CR1[AMPO_GAIN] = 100 15 16 17 -
5.8.3 FU6865Q iZH KB S4F1E
7 5-33 FU6B65Q IZE AR B S
(FRIE4ERIABE, Ta=25°C, VCC =5V~ 28V)
8% & R/IME | BERYE RXE =21y
Viewr HIZHASEE 0 - VDD5-15| V
Vos IB I BY K ECEB I E Ta=25C - 5 10 mV
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8% 4 m/ME | BARIE RAE =Tiv}
AoL FFIRIE 25 R.= 100kQ - 80 - dB
UGBW S fiiB TR CL= 40pF 6 10 - MHz
SR IBILAVIE R CL= 40pF 10 15 - V/us
AMP_CR1[AMPO_GAIN] = 001 1.88 2 212 -
_ AMP_CR1[AMPO_GAIN] = 010 3.76 4 4.24 -
IEHUA B E R
AMP_CR1[AMPO_GAIN] = 011 75 8 8.5 -
AMP_CR1[AMPO_GAIN] = 100 15 16 17 -
5.8.4 FU6864Q iZ B A BSFHE
3+ 5-34 FU6864Q IZBE IR BS4F!E
(BRIE4FRIAER, Ta=25°C, VCC =12V ~20V)
8% 4 R/IME | BARIE RXE =172
Viemr HAZ R ASEE 0 - VDD5 - 1.5 \%
Vos IB Y K EC B R Ta=25C - 5 - mV
Aol FFIRIE 25 R.=100kQ - 80 - dB
UGBW B8 C.= 40pF 6 10 - MHz
SR IEHIHER C.= 40pF 10 15 - V/ps
AMP_CR1[AMPO_GAIN] = 001 1.88 2 2.12 -
N AMP_CR1[AMPO_GAIN] = 010 3.76 4 424 -
AMP_CR1[AMPO_GAIN] = 011 75 8 8.5 -
AMP_CR1[AMPO_GAIN] = 100 15 16 17 -
5.8.5 FU6864L iIZH AR S 4§ ML
7 5-35 FU6B64L IZH KRB S 45
(FRIE4FRIFSER, Ta=25°C, VCC =12V ~20V)
8% 4 R/IVE | BEE RXE =12
Viewr HIZHASEE 0 - VDD5-15 | V
Vos BB K ECEE & Ta=25C - 5 - mV
AoL FFIRIE 25 R.= 100kQ - 80 - dB
UGBW I8 TH R C.= 40pF 6 10 - MHz
SR IEAYIRER C.= 40pF 10 15 - V/us
AMP_CR1[AMPO_GAIN] = 001 1.88 2 2.12 -
_ \ AMP_CR1[AMPO_GAIN] = 010 3.76 4 424 -
IEHU A B ER
AMP_CR1[AMPO_GAIN] = 011 75 8 8.5 -
AMP_CR1[AMPO_GAIN] = 100 15 16 17 -
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] EHMABHERELEARMARSEE 1kQ BENERTUE,

[2] ERESMHIA AMPO A6, $XIARENEN, BEFRMIESE AMP.CR1 (0x4034),

5.9 BEMF BS54

5.9.1 FU6815L BEMF BB S 4%

% 5-36 FU6815L BEMF BB S4FME

(FR3E455IAEA, Ta=25C, VCC_MODE =0, VCC =5V ~28V)

REBVIMEEBME, MAEHARE,

85 S04 BVE | BEE | BAE | B
BEMF R EHE 5.4 6.8 8.2 kQ
BEMF P4 & HaE B 745 - 1 - %
5.9.2 FU6815T BEMF BB 4514
% 5-37 FU6815T BEMF B85 4314
(BR3AE4ERI7EBA, Ta=25°C, VCC_MODE =0, VCC =5V~ 28V)
8% S04 BOME | BEE | BAE | B
BEMF REHB[H 5.4 6.8 8.2 kQ
BEMF P4 & E8E B4 - 1 - %
5.9.3 FU6865Q BEMF BB S 4%t
Z 5-38 FU6865Q BEMF EBES 451t
(BRIE4%3IBA, Ta=25°C, VCC_MODE =0, VCC =5V ~28V)
8% £ BME | BEE | BAE | B
BEMF REHB[H 5.4 6.8 8.2 kQ
BEMF A & 85 fH B 4E X ¥5 - 1 - %
5.9.4 FU6864Q BEMF BB5 4¥1t
3 5-39 FU6864Q BEMF EBS4FiE
(B&3AE4ERIABR, Ta=25°C, VCC =12V~ 20V)
85 ¢4 BME | BEE | BAE | B
BEMF R & 5.4 6.8 8.2 kQ

BEMF A& R EEXI K E

1

%
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5.9.5 FU6864L BEMF BB S 4%

7 5-40 FU6864L BEMF BB S 45t

(BRIE4FBIASEA, Ta=25°C, VCC =12V~ 20V)

84

e

m/IME

HENE

=P N |

B

BEMF RE®HE

5.4

6.8

8.2

kQ

BEMF R & B[R [EEXI ¥ E

1

%

5.10 OSC 545t

ZAEOTENEIEAA T, SYSCLK REZAFENSRZE, T=1/SYSCLK, & RFITEHIAZR S 24MHz,

PRIFYFAIFSEE, ELE5IMEI T 5 SYSCLK ¥351tE,

5.10.1 FU6815L OSC BBS4F14%

%< 5-41 FU6815L OSC BB S 4

(Ta =-40°C ~ 85°C, VCC_MODE =0, VCC =5V ~28V)

85 ¢4 BME | BEME | BAE | B
RANTEhIRER 23.5 24 245 MHz
BT s SRR 29 32.8 37 kHz

5.10.2 FU6815T OSC BB 544t
R 5-42 FU6815T OSC BS54
(Ta=-40°C ~ 85°C, VCC_MODE =0, VCC =5V~ 28V)

85 ¢4 BME | BEE | BAE | B
RANTEhIRER 23.5 24 245 MHz
BT s SRR 29 32.8 37 kHz

5.10.3 FU6865Q OSC BS54
& 5-43 FU6865Q OSC EE5451%E
(Ta = -40°C ~ 85°C, VCC_MODE =0, VCC =5V ~28V)

8% ¢4 BME | BEE | BXE | B
RARTEhSR R 23.5 24 24.5 MHz
{RE BT EhSRZR 29 32.8 37 kHz
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5.10.4 FU6864Q OSC BB S 4%

3+ 5-44 FU6864Q OSC BBS 4514

(Ta = -40°C ~ 85°C, VCC =12V ~ 20V)

2% 4 RIME | BEME | RXE | B
R EIRER 235 24 24.5 MHz
BT s IR ZR 29 328 37 kHz
5.10.5 FU6864L OSC BBS 4514
% 5-45 FU6864L OSC BS 45
(Ta = -40°C ~ 85°C, VCC =12V ~20V)
8% £14 RIME | HEME | BRX{E | B
RS AR 235 24 245 MHz
RELNE DTS 29 328 37 kHz
5.11 SMBSHME
5.11.1 FU6815L S B S4FE
% 5-46 FU6815L S B S M
(P&3AE45RIABE, Ta=25°C, VCC_MODE =0, VCC =5V ~28V)
2 4 RIVE | HEE | BRXE | 8
RSTN S B &/ \B 8] 50 - - us
VDD5 REBEENEBE S8 E%EZE LVR = 3.0V 2.8 30 32 \Y}
5.11.2 FU6815T S BS54
= 5-47 FU6815T EN B S4HM
(P&3AE4SRIABR, Ta=25°C, VCC_MODE =0, VCC =5V ~28V)
2 4 RIVME | HEE | BRXE | 84
RSTN E1{K 8B &/\iF g 50 - - Hs
VDD5 KB EEM B E EMBEIER LVR = 3.0V 2.8 3.0 3.2 Y,
5.11.3 FU6865Q S BB S4F %
R 5-48 FU6865Q S BB S5
(P&3AE45RIABR, Ta=25°C, VCC_MODE =0, VCC =5V ~28V)
88 =4 B/IME | HMEME | RXE | 8
RSTN S &/ \B 8] 50 - - Us
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Py ey BME | BEE | BAE | 24
VDD5 KRB EEMNEBE SN EBEIERE LVR = 3.0V 2.8 3.0 3.2 \Y

5.11.4 FU6864Q S B S4FE
3 5-49 FU6864Q EfIEBS it

(FRIE4ERIABE, Ta=25°C, VCC =12V ~20V)

B8¥ =4 R/ME | BEE | RX(E | 8
RSTN S &/ \B 8] 50 - - Us
VDD5 B EEBE SIBE%ERE LVR = 3.0V 2.8 3.0 32 %

5.11.5 FU6864L S BB S4FE
% 5-50 FU6864L Sy s S4HMH:

(BRIE4FRIASEA, Ta=25°C, VCC =12V~ 20V)

B8¥ =4 =ME | BEE | RXE | B
RSTN S F &/ \B 8] 50 - - Us
VDD5 BB EENBE SBEERE LVR = 3.0V 2.8 3.0 3.2 %

5.12 LDO EBS4§1t

5.12.1 FU6815L LDO EBBS 4%
% 5-51 FU6815L LDO BS54

(FR3E4SBIABE, Ta=25°C, VCC =5V~ 28V, VCC_MODE =0)

28 = RIME | BEE | BXE | 2
VDD5 Bk VCC =7V ~ 28V, VCC_MODE =0 4.7 5 53 v
VDD18 B 1.65 1.85 2.0 v

5.12.2 FU6815T LDO BB 5454
2 5-52 FU6815T LDO BB 5 4F

(FRIE%FRIAEE, Ta=25°C, VCC=5V~ 28V, VCC_MODE =0)

28 = RIME | BEME | BXE | B
VDD5 BE VCC =7V ~ 28V, VCC_MODE =0 4.7 5 53 \
VDD18 B 1.65 1.85 2.0 Vv
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5.12.3 FU6865Q LDO BB 545t
& 5-53 FU6865Q LDO BBS 451

(PR3IE4FBIRER, Ta=25°C, VCC =5V~ 28V, VCC_MODE =0)

28 = RIME | BBE | RXE | Bl
VDD5 EBE VCC =7V ~ 28V, VCC_MODE =0 4.7 5 53 Vv
VDD18 B 1.65 1.85 2.0 v

5.12.4 FU6864Q LDO BB S4Fit
2R 5-54 FU6864Q LDO EBBS 451

(BRIEHFRUFSEA, Ta=25°C, VCC=12V~20V, VCC_MODE =0)
24 FH mIME | HEE | RXE | B
VDD5 BE VCC =12V ~ 20V, VCC_MODE =0 4.7 5 53 v

5.12.5 FU6864L LDO BS54t
2 5-55 FU6864L LDO BB 5414

(BRIEFFRIASBA, Ta=25°C, VCC =12V~ 20V, VCC_MODE = 0)
28 = RIME | HEME | RXE | B
VDD5 B VCC =12V ~ 20V, VCC_MODE =0 4.7 5 53 v

5.13 #RAM

5.13.1 FU6815L LQFP48 333 kH

7 5-56 FU6815L LQFP48 334

B4 E B | e
. e JEDEC #r/f, 2S2P PCB 52.4 °C/W
O SRR TR ISR B AR = .
JEDEC #x/#, 1SOP PCB 72.2 C/W
O RN F R RERERME JEDEC #n/, 1SOP PCB 17 °C/W

5.13.2 FU6815T TSSOP28 3= #[H

& 5-57 FU6815T TSSOP28 3=

2 £ =] [::vd
. . JEDEC %5/, 2S2P PCB 65 °C/W
O 5 mAEXI IR AR — .
JEDEC #r/#, 1SOP PCB 85 C/W
O BB H R R IR E AR JEDEC #7AE, 1SOP PCB 20 °C/W
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5.13.3 FU6865Q QFN56 13 #4[H

7 5-58 FU6865Q QFN56 #3574 H

2% £ =] Bafy
JEDEC #RfE, 2S2P PCB 33 °C/W
On TSR B ARRT IR R A - -
JEDEC #r/#, 1SOP PCB 55 C/W
O c R ERIEXN FRFREREN JEDEC %5, 2S2P PCB 9.2 °C/W
5.13.4 FU6864Q QFN48-38 fi3x#4fH
R 5-59 QFN48-38 13 H
2 4 =] By
JEDEC #RfE, 2S2P PCB 27 °C/W
On TS H EEBARRT IR R A - -
JEDEC #7), 1SOP PCB 12 C/W
Oc iR IR EX R R ERE JEDEC #RAE, 2S2P PCB 15 °C/W
5.13.5 FU6864L LQFP52 %124 R
2= 5-60 FU6864L LQFP52 3= H
2 4 =] B
O R BRI IEIR EN JEDEC #RAE, 2S2P PCB 43 °C/W
O c iR EEEE HEREREN JEDEC #RAE, 2S2P PCB 13 °C/W

E:

[1] LN AFREARRE, 5SMREREGRHA
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6 EuizHl
6.1 ELR(RST_SR)

SHE 7 NENE:
m FEBS{(RSTPOW)
HMNERSIBIE RZ(RSTEXT)
{REBESLI(RSTLVD)
&I AERI(RSTWDT)
FlashIEF&RIEERI(RSTFED)
Debug&1{iZ(RSTDBG)
BREI(SOFTR)
SfTEN &N, ICREZFFRRST SRF, RIE—RNEMSICHAXIINEMUE, BHEAM
BAAREALE0, MEBMRITENM, YERST_SRIRSTCLRIE1, LAERRRST SR[7:3]1&RST_SRI0]EIE
NIFREAL, EMFEMCUMMIEOFIAHITIER,

6.2 SfufErE

ENfERESERXIEHISFR.
6.3 JMEBSIHISE L. LS
Stk RSTN ERIAME, Bi#Ed 50us B, SHRELL
HRLE, BEEEBEEMNEERER, THEN.
6.4 [REBEMRIPENL

SR BIAEIEIRAYS VCC TN, 1 VCC BEMRRESNBERE, RSN EEEALN
NHNEMES, FEShREREEN,
EEE’FE?&%T@%QEM&E%E&?&U%ﬁ%, FHEFREBEEE,

6.5 B JAinHE A

FEEE I VOENERE, WHERFDREISANE TS 0, 2R, B NS
BRI E S,
6.6 RSTFED £1i

Flash IB{EIRHURMH T MOVX 18€, TETHE#TEE. BEMRLARIEEL Flash B9IN8E, H3I&RE
— P BEX(0x7F00 ~ Ox7FFF)i# T EEBRENRE— 1 F 1 (0x7FFR)E#ITE SIRIERY, &4 Flash 3E
EBRVEENL, RSTFED ELADREIEFRE, AL,
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6.7 RSTDBG &1

SRRLTRIRIRT, < IDE SR, IDE &IX Debug EMLFTHEN,
6.8 REA

WP F2FIRE RST_SRISOFTR] =1, &R IZZIEMN

, E1\/5 RST SRISOFTRIFEAIMEE 1,

6.9 ELFFHR
6.9.1 RST_SR (0xC9)
i 7 6 5 4 3 2 1 0
RSTPOW/
E=4 ) RSTEXT | RSTLVD | RSV | RSTWDT | RSTFED | RSTDBG | SOFTR
RSTCLR
3] R/W1 R R - R R R R/W1
SNE - - - - - . - -
i L=t i
S ARRRAL
E:
0: ERENUARRE LBEN
m | 1% ERERRE FaE
0: TERX
1: 3& RST_SR[7:3] & RST_SR[0]HYE I #REAL
HNEBS | I B AR AL
[6] RSTEXT | 0: L REMARZREIINEBSIME L
1. EREMIRBEINEBSIHIE L
B E S AREAL
[5] RSTLVD | 0: EXREMNARRBRBEEN
1. EREMRERBEEMN
[4] RSV RE
&I VRS RAREAL
[3] RSTWDT | 0: LIREMARRBEI TREM
1. EREMREEIAEN
Flash JESEXIRIEEMARENAL
[2] RSTFED | 0: LIREMARRERE Flash IEERIEEN
1: BIREAIRE Flash IEERIEEN
Debug SR
[1] RSTDBG | 0: LIREMARREXRE Debug E1U

1: LIREAIKHE Debug E1
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MENIAREAL
&

0: ERENUARREREN
[0] SOFTR | 1: EREMRBRESL

5:

0: TR X

1: iR RS
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7 thif
7.1 PERE N

SR RERE 16 PNHETR, PRTREERMEER, T@EE IPO ~ IP3 FFEmHTIRE, PRIREN
SF01E SFR 2L XSFR A, HRERRIZEEIMNBESiH B PRTSRM4EY, BNAPUIRSAEEE 1, 3
IE[EA] = 1 Bohif{EREANARERALIZ) 1 8, @ CPU REDEfiER, MREAE SRR PRI Fi2
FPIEEHRIT, WHARBAIGHRITIZFEFIER,

FREM TR, S PPENREFTLURBEM TR, JMTRFTI LIRS MR PETITRT, SSM
FTRPTFIRFNITER, HEARMTRTET, HEMATROPUREREITR, DHLERTFFSR
S ARRIREF— P PEIMLSER, REE 0 ~ 3 IIRRTMERMNEEE, BIMEN 0, GIRE
REMDPUIER, WATHAMTRIRSHIPRT, WREDPETRELTREE, WRREELN
FIRF#ETE ., PENRIGFASIRUARPEIFER 7-1 PEHRBAR, HEP, mSEIMUERMN
FlIRF#E

7.2 thifiR{ERE

IE[EAIR 2B Bf{ERENL, IE[EA] = 0 BYRIRAEIPRTIEK,

B IR E SFR 3 XSFR PAEXBIPRAERENL, TTLARIRERESN ANERER N PRTIR, FRESS kR
EARERBIZFENR. £RPUEESFRASZ PRI PEERMRE 0 /5, HE 1 BPEMR
SETEREE—ERE, SENAERAKE 1, MZEAREN 1 PR, A, ESEEVE
1281, EFERTEXNIPEHREALS 0.

7.3 9MERh B

HMNEBEREEEE 2 NPBRIR INTO # INT1, INTO #0 INT1 e LABCE 9 EFHBALA B, TREGRY
APl E B T A& B,

%0 PO.0 ~ P0.3. P1.1. P0.5 ~ P0.6 BUEIFMAESH CMP4 VRIS S, TILMEASMEBER
INTO BYPHRfRAR, PHIERATEIEE LVSRIEXTOCFGIERR, XLt & RIELA— N hAL, —
NRBIARZRAL TCON[IFO], — N hiffERERL IE[EX0], TRtk BEH TCON[ITOIRR, fkRE
IPO[PX0]HIRRE

%0 P1.0 ~ P1.7. P4.0 ~ P4.6 1 PO.4 BIEIFIMAES oI LUE/SMEBRRR INT1 BIPBRALATR.
thTARSALA P1_IF 1 P4_IF, hEF{EEEAIA P1_IE 0 P4_IE, S— DBl REIRS R — N hEtR
AN P RAEREML, SMEBPER INT1 T LAEERS N PRAATR, EPEFERRED P1_IFFP4AIF R
HIAPRTE, 16 DNPEflARHEA— N PEIAO, —NPEERERL IE[EXT], BEBESMBDBR INT1 E
BESCERE IEEX1] = 1, BEBEXNMNNPEIRMERA, TBALBEFHE TCONIT1IER, HEARE
IPO[PX1]I&RE, MERCPRR INT1 PEAARE S 7 a3 F P BR(ERE S 788, 1¥ 0 7.5.7 P1_IE (0xD1) ~ 7.5.10
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P4 IF (0xD4),
7.4 BERiER
= 7-1 BPHriZER
5k R e =EWR e
Lr R | bt BB | oy | PERERAEL s
=L(v) 55 | 0x0000 | & & | —HfFEge R=
LVW thiff LVSRI[0] _, | CCFG1[6] ,
N 0 0x0003 TCON[S] e IPO[1:0]
HMERRET INTO 1 0x000B | TCONI[2] 2 | IE[0] IPO[3:2]
P1_IF[7:0]
il=aly] - = :
HMERRERE INT1 2 0x0013 Pl IF[7:0] 2 | IE[2] IPO[5:4]
FG thifr
DRV SR[3]
5 : = - :
DRV bR PuEz e 3 0x001B | DRV SR[5:4] ® | DRV SRI24] IPO[7:6]
B
, . o | TIM2_CR1[4:3] '
Timer2 SBf 4 0x0023 | TIM2_CR1[7:5] | £ T2 CRO[3] IP1[1:0]
Timer1 Pl 0x002B | TIM1_SR[5:0] £ | TIM1_IER[5:0] IP1[3:2]
ADC $ i 0x0033 | ADC_CR[0] £ | ADC_CR[1] IP1[5:4]
CMP0/1/2 Bl CMP SR[6:4] - CMP CRO[5:0] .
Hall thigh 7| 00038 L CR) = | HALL_CRI6] P1L7:6]
RTC chifr 8 0x0043 | RTC_STA[6] 2 | IE[6] IP2[1:0]
: . o | TIM3_CR1[4:3] '
Timer3 kT 9 0x004B | TIM3 CR1[7:5]1 | =2 TIM3. CRO[3] IP2[3:2]
Systick HokT 10 | 0x0053 | DRV SR[7] £ | DRV.SR[#] IP2[5:4]
. . o | TIM4_CR1[4:3] .
Timer4 SR 11 0x005B | TIM4 CR1[7:5] = | 1IM4_CRO[3] IP2[7:6]
CMP3 thlif 12 | 0x0063 | CMPSR[7] £ | CMP.CRO[7:6] IP3[1:0]
2C R 12C_SR[0] ~ | 12CCRI[0] ‘
UART1 hltF 13 | 0x006B UT CRI1:0] B e IP3[3:2]
SPI it 14 | 0x0073 SPLCR1L7:4] 2 | IE[3] IP3[5:4]
UT2_CR[1:0]
UART?2 hlf UT2_BAUDHI5]
DMAOQ_CROI[0] - '
DMA thir 15 | 0x007B DMAT_CRO[O] 2 | DMAO_CRO[2] IP3[7:6]
E:

B XJF UTCR[RI]. UTCR[TI]. UT2_CR[UT2RI]. UT2_CR[UT2TI]. DMAO_CRO[DMAIFIZ0
DMA1_CRO[DMAIF], TJ3#iE 0 & 1, HE 1 BIF-EEiER, MR ERPESBHITEM, H

R PR SEHARSALER BB 0, RIHE 1 TR
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B N TEESTPREHREMLNFFR, AMELRMESESRRRCPEMEMHTEMS 0, YRR
ERN P SEHAREMLE 1, LA DRV.SR A6, 33F DRV SRISYSTIFIEVARM4IE 0, AER
DRV_SRIFGIF]#1 DRV_SRIDCIF]izi& 0, {£Fi&f DRV_SR = (DRV_SR&0x7F) | 0x30,

7.5 DR S 1FEE

7.5.1 IE (OxA8)

fi 7 6 5 4 3 2 1 0
AR EA RTCIE RSV ESO SPIIE EX1 TSDIE EXO0
il R/W R/W - R/W R/W R/W R/W R/W
SifE 0 0 - 0 0 0 0 0
iz E=4 i::p%
2R RERE
[7] EA 0: &R
1: {8k
RTC thif{EgE
[6] RTCIE | 0: {8
1. {F8E
[5] RSV | RE
UART1 ShBR{sEgE
[4] ESO | 0: RIFAE
1. {F8E
SPI chBfT{ERE
[3] SPIE | 0: R{FEAE
1: {FgE
HMEBCHER INT1 {E8E
[2] EX1 0: RfERE
1: {68k
TSD ShBf{ERE
[1] TSDIE | 0: RfE&E
1: {68k
HMNEBTP BT INTO {345
[0] EX0O | 0: FNfsEgeE
1. {F8e
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7.5.2 IPO (0x8A)

i1 7 6 5 4 3 2 1 0

E= PDRV PX1 PX0 PLVW_TSD

- Jid] R/W R/IW R/IW R/IW R/W R/W R/W R/W

SifE 0 0 0 0 0 0 0 0

fir E=4 7 iR

[7:6] PDRV FG/DRV tb3R LB P BT SRR E

[5:4] PX1 HMNERCRHT INTT (B RIRE

[3:2] PX0 HMNERTRHT INTO {5 RIRTE

[1:0] | PLVW_TSD | LVW/TSD fhlf{f S5 RiRE

E: PRI ERIREEM 0 ~ 3IIRRTATBMNEREE, H 45,
7.5.3 IP1 (0x8B)

i 7 6 5 4 3 2 1 0
=i PCMP PADC PTIM1 PTIM2
B3 R/W R/W R/W R/W R/W R/W R/W R/W

e 0 0 0 0 0 0 0 0
iz 2R ik

[7:6] PCMP | CMP0/1/2 R BR{LFCRIRTE
[5:4] PADC | ADC HBRfiL5ERIZE

[3:2] PTIM1 | Timer1 RI{AFERIZE
[1:0] PTIM2 | Timer2 FRI{AFERIZE

F: B RIRKEEMN 0 ~ 3IKIRRRMERMNERS, HE 44,
7.5.4 1P2 (0x8C)
iz 7 6 5 4 3 2 1 0
B PTIM4 PSYSTICK PTIM3 PRTC
Bt R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
i 2R iR
[7:6] PTIM4 Timer4 P RIS TE
[5:4] | PSYSTICK | Systick B %c4Ri&E
[3:2] PTIM3 Timer3 P RIS TE
[1:0] PRTC RTC i S RiRE
F: PR ERIKEEMN 0 ~ 3IKIRRRMERMNERS, HE 445,
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7.5.5 IP3 (0x8D)

i1 7 6 5 4 3 2 1 0
E= PDMA PSPI_UT2 PI2C_UT1 PCMP3
E-Jid] R/W R/W R/W R/W R/W R/W - -
SiE 0 0 0 0 0 0 - -
fir E=4 07 i::p4
[7:6] PDMA | DMA B {LERIZE
[5:4] | PSPI_UT2 | SPI/UART2 iS5 RiIRE
[3:2] | PI2C_UT1 | I2C/UART1 Shif{f % RiRE
[1:0] PCMP3 | CMP3 i iR E
i PR RIZREEM 0 ~ 3IRIREFRRMERMNEET, H 445K,
7.5.6 TCON (0x88)
fi 7 6 5 4 3 2 1 0
&R RSV TSDIF IT1 IFO ITO
il - - R/WO R/W R/W R/WO R/W R/W
=L VA= - - 0 0 0 0 0 0
i1 E=4 7 iR
[7:6] RSV | RE
TSD PR HAREAL

iE:

0: RERLEPUEH

SNET R BEETIREREN, ZAEHE 1

0: REREPUIEH

1. REPRISH

[5] TSDIF | _
5:
0:&0
1. TRX
i WAREALE S RIRSAL LVSRITSDFIEC &1E
HNERTR BT INT1 il BB %R
00: EFER& hER

[4:3] IT1 N .

01: AR A P BT
1X: BB (L 73 T B&) At & o e
HMNERCh BT INTO SB4EAREAL

[2] IFO B
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1. RERRTEM

5.

0:750

1. TBEX

HMERCRHT INTO fik B8 k1R

00: EFHERLA PR

01: TR IGRRA i

1X: BBERREE (L FH O TR Al S iR

[1:0] ITO

7.5.7 P1_IE (0xD1)

i1 7 6 5 4 3 2 1 0
ZiR P17_IE | P16.E | P15]E | P14lE | P13.JE | P12E | P11JIE | P10_E
S} R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i E=4 77 i::p%
P1.7 IO SMEBORER INT1 {E8E
(71 P17_IE | 0: R{EAE
1. {FE8E
P1.6 im /MRl INT1 {E8E
[6] P16_IE | 0: NEAE
1. {FE8E
P1.5 im 4N I INT1 fE8E
[5] P15_IE | 0: &R
1: {F8e
P1.4 im OSSR R INTT f5ERE
(4] P14_IE | 0: NMEAE
1: {Fgk
P1.3 im /MR I INT1 {ERE
[3] P13_IE | 0: N{&8E
1: {Fgk
P1.2 im /MR I INT {E8E
[2] P12_IE | 0: NEAE
1. {F8E
P1.1 imOSMEBR R INT1 f5ERE
[1] P11_IE | 0: R{&&E
1. {F8E
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P1.0 imA9MERRBR INT1 {F8E
0: RfsEAE
1: {E8E

(0] P10_IE

7.5.8 P1_IF (0xD2)

i 7 6 5 4 3 2 1 0
R P17F | P16.F | P15F | P14IF | P13.JF | P12JIF | P11_F | P10F
-3t} R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0
i E=4 77 i::p%
P1.7 ik O SN B AR AL
[71 P17_IF | 0: RERETBEH
1. RETBREHG
P1.6 i O 4 BB o B AR &AL
(6] P16_IF | 0: REREDHBSMH
1. REDBRSH
P1.5 i O 4 BB B AR &AL
[5] P15_IF | 0: REREDEEH
1. REDTBRSHG
P1.4 i O 4B B AR A& AL
(4] P14_IF | 0: RERLEFEISEH
1. REDPBRSEH
P1.3 i O 4 BB o B AR &AL
[3] P13_IF | 0: REREDTHKEH
1. REDPBRSEH
P1.2 i O 4B B AR &AL
[2] P12_IF | O0: REREFHISEH
1. REDBRSEHG
P1.1 i O 4B B AR A& AL
[1] P11IF | 0: REREDHISM
1. REDRRSEH
P1.0 i O 4 SR B AR &AL
[0] P10_IF | 0: REREDHISH
1. REDRRSEH
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7.5.9 P4_IE (0xD3)

i 7 6 5 4 3 2 1 0
R PO4IE | P46_|E | P45_IE | P44 |E | P36.IE | P42IE | P41.E | PO7_IE
-] R/W R/W R/W R/W R/W R/W R/W R/W

=Liva [l 0 0 0 0 0 0 0 0

i 2R iR

PO.4 im 9B R INTT fERE
(7] PO4_IE | 0: R{EgE

1. {Fgk

P4.6 tmO9MEBP R INTT fERE
(6] P46_IE | 0: R{EgE

1: {FgE

P4.5 Um O AMERP BT INT1 {8
[5] P45_IE | 0: REgE

1: {FgE

P4.4 G O9MEBR R INTT fERE
(4] P44_IE | 0: NERE

1. {FE8E

P3.6 im /MR I INT1 {E8E
[3] P36_IE | 0: NEAE

1: {F8E

P4.2 tm SRR RR INT1 f5ERE
[2] P42_IE | 0: NEAE

1: {F8E

P4.1 tmOFMEBR R INTT f5ERE
[1] P41_IE | 0: NEAE

1: {Fgk

PO.7 im /MR I INT1 {ERE
[0] PO7_IE | 0: RN{EAE

1: {Fgk

7.5.10 P4_IF (0xD4)

i1 7 6 5 4 3 2 1 (]
ZiR PO4IF | P46_IF | P45F | P44IF | P36_IF | P42.IF | P41_IF | PO7.IF
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W

=Livd [l 0 0 0 0 0 0 0 0
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o e ik

P0.4 i A SMEB P Bt AL

[7] PO4_IF | 0: RAERLEFRISEH

1. REDBRSH

P4.6 tm SN BRAR AL
[6] P46_IF | 0: REREFRISH

1. REDRRSH

P4.5 tim MR P BRARSAL
[5] P45_IF | 0: REEPHEH

1. REDBREHG

P4.4 Y O 4 BB B AR AL
(4] P44_IF | 0: REREDTBSMH

1. REDBREHG

P3.6 i O 4 BB B AR AL
[3] P36_IF | 0: REREHBSMH

1. REDBRSH

P4.2 i O 4 BB B AR AL
[2] P42_IF | 0: RERLEFRISEH

1. REPURSEMH

P4.1 ¥ O 4 EB B AR &AL
[1] P41_IF | 0: RERETKEHG

1. REPURSEMH

P0.7 i O 4 BB B AR &AL
[0] PO7_IF | 0: REREDTHEMG

1. RETHEH
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8 I2C
8.1 I2C {&1y

PCHERIRM TS TIMRENRLZE RO, 2—MEEN@NELHTE%, THTMCUM
HMNEB IPCIREBRVEN, UNE 8-1 Fin, S4HMIREITLAEM: SDA F1SCL, P0.0 J9 SDA#xH, PO.1
79 SCLiwO. I°C fEgEfS, P0.0 71 P0.1 BaiZ N REL,

i cmp_ok
2caDD |—L2%  Addr compiler | -0 SYSELK
zcms =0l

DMOD .

: ot SCL controller <[ |SCL

[_8bit_,[|2CADD |DMOD
12CMS =1 . -
\ A

12c DR <32 sl 12C databuffer |8biL| SDA controller |« |SDA

v

ACK /NACK 12CIF

8-1 I2C Z5HAEE]

FEFME:
XFFPCHMN BRI (RS 100kHz). BUERR (FRS400kHz) AR BIE + 12 (7S 1MHz2)
SHFEHARRFIMAAETS
XEF7A IR IE T UHRR
XIEDMAKURIEH

BLETINEY SDA #1 SCL AFBF, XML ETRNE—KIE, EEhdREDRE
FEERENERENEL—MNBHLTERRS, SREFESAN, EMZS0RERSF 12C
BETREZREEFIRERIE 2C B, TINATENSLEREIE, HiBT SCL mFRERIX
BHES, B SDA REMNMUIIEEEN, ME% LH RSNz, WIZREBIEAN
M. EL8% EEMNAMEBBBLKNXREAARAREEN, ENAEEIRAEMNEERER: ENEEIUL
N2, SHMNERREIFEEMM, REHENLHESGE, BRERNE 8-2 Fim. *
MBWMNEIRRE RN ENEEIUNM, SEMNRER, THNBBRMANMELENEE, &5
RENL BT, BITIRENE 8-3 Fim, EXMERT, EHARMEERITEL IR
&%,
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SCL
SDA

AVAVAVAVAVAVAVAVAW

fAsY A aa Y Az A2 At} a0y w\ A /

p7) D6 ) D5 { D4 ) D3} D2) p1) DO\ A

‘ Ack from
Start

Slave Address & Write slave

Ack from
slave

Master send data top

8-2 ENEMHAIEZEE

Stop

s NN
SDA [AsY AsY Az Y A3y A2 A1} oY R\ A [[o7] D6 Y D5 { 04y D3} D2 b1Y DO/ Neck
STJM Slave Address & Read Aok Trom Slave send data Nack from
8-3 UM LR
8.2 I2C {Z{FiRER

8.2.1 EERX

o o W =

& 1, SCL #ENBHIRIE;
9. {ZIE&@ifl: &7£ 12C_SR[STR] = 1 B$&I 12C_SR[I12CSTP] = 1,
1|=|15o
8.2.2 M1Ex
1. BLE 12C_CRII2CMS] =0, REBEAMNIER;
2. EZE 12C_ID[I2CADD], i&EMHML; sy&EECE 12C_IDIGC] =1,
3. FE2E I2C_CR[I2CEN] =1, {&gE1°C;
4. ¥EURE| START (SSFEMHIIMLLE, 12C_SRII2CSTAIFD [2C_SRISTRIMAEMLE 1,

BLE 12C_CR[I2CMS] = 1, RBERENIER;
BCE 12C_CR[I2CSPD], i&E84h SCL 4,

ECE 12C_ID[I2CADD], RE ML ;
B E 12C_SR[DMOD], REEE/51M;
EZE 12C_CRII2CEN] = 1, fE8E I°C;
ECE 12C_SR[I2CSTA] =1,
HE 1, SCLAREMNMEHIRAL;

RIEEE: @S 12C_DR BREREHIE, |

1B, YRR IETEERIEE ACK/NACK &, I2C_SRISTRIFEHE 1,
[2C_SR[STR]’EZ 0 ¥ SCL &

BEERE: £
[2C_SR[STRIFE{4E 1,

&% START #itutlk, 7E#EUSE] ACK/NACK /5,

12C_SR[STRI#& &

2C_SR[STR]i& 0 ¥ SCL 5, EHFIAKRIZE
SCL #ENRHBIRLAR;
, ENFHAERIEE, SEIRRIGSE,

SCL #EEMaabIhE, &g 12C_SRINACK]IIZE ACK/NACK f5, B

@ 12C_SRI[STRIiE 0 BT SCL AKX ACK/NACK {55, TNYREIT #iEdE, 12C_SRISTRIfE 4

I2C_SRI[STRIE 5 &%= 1E

{ERES BRI

SCL #%M
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NEEHIR{R, BT 12C_SRINACK]IZE ACK/NACK, FHi&Eid 12C_SRIDMODIFIAA B T2

RSERIE R RIX LR,

5. RIX¥UE: @I 12C_ DR ELERIZEURE, 15 12C_SRISTRIE 0 B SCL 5, Ki%X ACK/NACK

7.

BREHE, SEERETHREVEIENARDN ACK/NACK fF,

I2C_SRISTRIFEH4E 1,

SCL #AMNIRHIRIME;

RUSEHRE: 48 12C_SRISTRIIE 0 #h% SCL FHARINEE, SEIERIGTM, 12C_SRISTRIEEH
B 1, SCL HMHsRFIRIE, \iT 12C_SRINACK]IZE ACK/NACK 5, ¥ 12C_SR[STR]i&E 0
FRIL SCL F&1X ACK/NACK, aiRUNEIFBVEE, 12C_SRISTRIEEHE 1, SCL #MHNIZH]

I,

RESTART If&E: HMHAEITIRZS P HULE] START 55, MchIESEITIE, SRAERBOLE,
8.2.3 12C thiifiF

1°C B9 HTRE:
I2C_SR[STR] = 1 B, ZPETRAEENFMIRI TEHER
I2C_SR[I2CSTP] = 1 B, ZPFHNRRAEMIUER TER

8.3 I°’C 57728

8.3.1 12C_CR (0x4028)

iz 7 6 5 4 3 2 1 0
AR I2CEN 12CMS RSV 12CSPD 12CIE
i) R/W R/W - - - R/W R/W R/W

=L VA= 0 0 - - - 0 0 0

fi am iR
12C fsERE
EREAE GPIO 11#879 1°C 830, SHEMRAREL, °C LREEITHARKAOL

[71 I2CEN | I ERE,
0: RERE
1: fERE
F/ MR IEE

[6] [2CMS | 0: )AL
1: EM

[5:3] RSV RE
PC EHIERREE, (NEETHTERXTEN

[2:1] I2CSPD | 00: 100kHz
01: 400kHz
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10: TMHz
11: {REB
12C S Rf{E#E
[0] I2CIE | 0: A&
1: {F8E

8.3.2 12C_ID (0x4029)

L7 7 6 5 4 3 2 1 0
2R [2CADD GC
il R/W R/W R/W R/W R/W R/W R/W R/W

SNE 1 0 1 0 1 0 1 0
iz 2R i35
[7:1] [2CADD | M#Lititik
I iEER, NEMELTER
[0l GC 0: RERES BIF0Y
1: ERES$B0FE0Y, BPit Ox00 S Im AL
8.3.3 12C_DR (0x402A)

L7 7 6 5 4 3 2 1 0
ZR I2C_DR
B3} R/W R/W R/W R/W R/W R/W R/W R/W

SNE 0 0 0 0 0 0 0 0

iz 2R 3%

12C iz S 1725
[7:0] I2C_DR | i: & AIXEURSIZI AL
B R AENEUE
8.3.412C_SR (0x402B)

v 7 6 5 4 3 2 1 0
2R I2CBSY DMOD RSV [2CSTA | 12CSTP STR NACK I2CIF
ZEHY R R/W - R/W R/W R/WO R/W R

SNE 0 0 - 0 0 0 0 0
iz 2R iR

- 2CBSY 12C MIRASHREAL

4 |12C_CR[I2CEN] = 0 B, 12C_SR[I2CBSY]#&{43E 0
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EHHER:
A3X START IhfE, EM4E 1, &i% STOP pINfE, BHEE O

MR

WeZ| START Bttt CCECRRINE, TE4FE 1, UKEISTOP /g, BEHE O
12C iZ B AR AL

0: SIEN(ENMIHREIE, MIHILEEE)

[6] DMOD | 1: AR (EAIHULEHE, MHIKEEIRE)

7 MR R

[5] RSV | 1RE8

FHE:

RES 1, EHHIASCL. SDA 2B EHIAKIE START flItltFT, HK
TR ETEERE 0, FEREFIZEIRNIDGTZD, 251E 1I2C_SR[I2CSTA]S
Ao IR RIESIZINSTEEFE 12C_SR[I12CSTAl = 1, &i% RESTART,

0: 3F START Fithht =45

1: &i% START 5 RESTART Flitutit =45

MR
PEHUSE START Bttt = INE/EE 1, 4B 0

4l ] 12CSTA | ¢ 6.1 AiUisiEt 12C_ SRIZCSTAIR 2C SRIZCSTPIS 4] PC SRS RINE R
12CSTA 12CSTP I2C iR
0 0 HiEFT
0 1 STOP
1 0 START + it =¥
FEUE) STOP
1 1 BISE| START + it =
H
3¥: 2 12C_CR[I2CEN] = 0 B, I12C_SR[I2CSTAIBEHE 0
FHAER:
% 12C_SR[12CBSY] = 1 BY, BHEFAREBME 1, 12C_SRISTRIiE 0 BHg SCL F
¥a&Rix STOP, KiX5% STOP [FHE4BGNE 0, f1R 12C_SR[I2CSTAIN
I2C_SR[I12CSTPIEETE 1, H I12C_SRII2CBSY] =1, M I2C %£ki% STOP, B
[3] I2CSTP

& START #iiit %5, START FHbit=5&3Z 7R/ 12C_SRISTRIFEHE
1. EREFIFWEIRNZZF, ZIE 12C_SRI2CSTPIE A,

0: R&3X STOP

1: &3i% STOP
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MHAR:
EHIRE STOP FE 1, B0
WREIREMSER 81

$¥: & 12C_CR[I2CEN] = 0 B¢, 12C_SR[I2CSTPI&#E4BNE 0

[2]

STR

12C B HEERAREAL

FHIER:

HEFEHRIXTS START BNl =8 DATA F¥5/5, 12C_SRISTRIEHE 1, [
B SCL #%HI1E, 12C_SRISTRIZX{4% 0 FEEAL SCL.,

YN5R 12C_SR[I2CSTAIF] I2C_SR[I2CSTPIE M 1, MIXiEMH&%E5 STOP #]
START Ittt ¥ f5, 12C_SRISTRIZARE 1,

MHAETL:
MEBEHIEIRSE START Bttt ICECsY DATA % /G, 12C_SR[STRITEHE 1, [E
BF SCL # A1, 12C_SRISTRI%R{455 0 FHRAL SCL,

[s]

i ZABREHEE 1, REE 0, 2 12C_CR[I2CEN] = 0 Y, 12C_SR[STRIE N

=3
B 0

[1]

NACK

PC MR —NFENE, BRAEEAESNKR, 12C_CRII2CEN] = 0 B, %
BENE 0

0: ACK, FRRIEULT o] AR SR USSR

1: NACK, RREWAHEEFEIEEIEGE

HREATIEEN, KRS 8 I/SEE 12C_SRINACK] K%
ACK/NACK

0: 58 9 fuRix ACK

1: % 9 fu&ki%X NACK

HRBLTEEN, ERIXTHIESE 8 L/F1E I2C_SRINACK]#UL ACK/NACK
0: 58 9 U EIEY=E ACK

1: % 9 (UKEIAYR NACK

[0]

12CIF

12C PR B HARERAL

0: REREPRISH

1. REDRSEHG

2 I2C_SRISTR] = 1 B, EEMFMIIER T4 bR
2 12C_SR[I12CSTP] = 1 B¢, TEMNAE T rE=E i
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9 SPI ({fUERAF FU6815L / FU6865Q)
9.1 SPI {&1t

SPI R—HEEREN T RS BTk, HREEENE 9-1 Fim. SPI SIFENURRAFMIAET,

: 8 bit 8 bit
i <«~—| RxDatabuffer < _ '
i nD: e Shift Register
! | ) Ry
! ~ |
& i A Q@
: @ 8 bit | @ @ ;/<) .
| —~ TxDatabuffer || Ol Ol Qi o
L e Ty Py R 2
TRXBMT fTXBMT SCLK controller >D SCLK
SPI controller -
SP||F¢ f o] nsS

9-1 SPI [RIBLEHIIER]
9.2 SPI ##4FijEA
9.2.1 (SSi%EA
SPI FR{ERARY 4 ™MES 79 MOSI, MISO, SCLK. NSS,
9.2.1.1 . MEA(MOSI)

FHMAMOSHESBENHEEMMNGIBA, BFNENZIMNIBTEIEER ., BEE
mEREMES, AHRIRFSBAIS 7809 MSB S1TiXE] MOSI 5IH) L.,

9.2.1.2 FHA. MEIH(MISO)

EANEMISO)ESBMNBVEHFENLIBMA, = SPIRRIEHTAEE 4 MR TARKIE
$EY, MISO SIRETSES, SEAMNIERE 3 LRI 4 LMERBEPE, BTFMAMMIL
BENMBBTEIREGR, FEERIRSMES, BNRIRFSHASFRE9 MSB S1T71iXE MISO
SIHE.

9.2.1.3 BIFIHP(SCLK)

HITIEP(SCLKE SR ENIBEFMMNBBA, BTRFENNMNZ BRI HTEEEH,
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SCLK B TFEENARTUEY SPI 774, £ 4 MR, SMSFMAARRIEDPII(NSS = 1), SCLKIES
RS,

9.2.1.4 Fi&{55(NSS)

Fi&ES(NSS)iInag@d SPI.CR1[NSSMOD]EEE, FATFi%E#F SPI B IT1E#E, SPI TR
B1F 3 HiEN. 4 M/ SENERR 4 HBEEX, & SPI TIETE 4 M/ SENERE, H
EIE S (NSSIREL B NMALUERMNIER SPI, ESEHEAPEILRLEED SPIEN, BRED
VAL FAE R # TR MY &K £ SPI R4iPsR, = SPI TETE 4 LR FART0ET, 4L NSS#%
BREAREEH, & SPI TEE 3 &R0, NSS #ZIE, wEHER, ITUBAEMERKD 1/0
SIRNERZ ML,

B & SPI_CR1[NSSMOD] = 00 B¢, SPI TE7E 3 %i8=t. ZTIFEXFLHE NSSi%A, SPI &%
EREANEN—DMN, EZHFXNE 9-2 FiR.

9-2 3 % SPI 1R iEEE

BLE SPI_CR1INSSMOD] = 01 B, SPI THE7E 4 &eMiEX SRR, EiZTEESL, SPI R
% 23R NSS i 1B E NMA, SFEH T, BE SPI.CRO[SPIMS] = 0, SPI THE#E 4 ZM
AL, =5 NSS 791848 0 B, MWL SPI #%i%i&E; = NSS JuiBi8 1 BF, ML SPI RiRiEE, BE
SPI_CRO[SPIMS] =1, SPI TEEFHARR, BUANSERR ., ESETHEEXT, NSSHARTE
1E SPIBYENIER, HE%k EENEINSS E5H{EEBEFES, SPI_CRO[SPIMS]F] SPI_CR1[SPIEN]#%tE
550, KUARMERESPI, A REIRIRA SPI_CR1[MODFI#EE 1, fEXMIERT, THEEHEaE
SPI, 7 Bedk4E SPI @, ZTEER, SPI REARWFSNENSEERE, HiEEAXME 9-3 Fimk.

B 9-3 4 LS ENIEERE

BCE SPILCR1[NSSMOD] = 1X BY, SPI TE7E 4 KB ERA, AZTIERAT, [LLEN
NSSECE oimt, MBI NSS JimA, EHEE SPI_CR1[INSSMODOIHIREEIRE NSS 5| HIavH
HEF, FEA—PMNEERES, HEMENEETETER /0 KikF, 4 LHIBRETARIUA
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EEIRANE 9-4 B,

B 9-4 4 KB F MR ERE

9.2.2 SPI E#t&EK

BoE SPI_CRO[SPIMS] = 1, SPI TYETEEHUET, J9 SPI B4ifit SCLK 155, SaEUREH,
EziEXT, SPISIRIBBAISERET NEEE SPI EaEM, XM SPI_DR AR, %8Rs
FRBARIEE PR, SPLCRI[TXBMTIEE 0, MRBAUSERAT, NWRKEEDFPHEEES
RIXFIBAISTFRR, R, 4 SPI B1THISIEUHFER MSB X8| MOSI 51l L., FH%&ERE
SPI_CR1[SPIIF]#] SPI_CR1[TXBMTISRKE 1, EEWTHRIEP, 2 SPI EHFE MOSI L@ MK
EEIRET, WS HUAY SPI MM T LABRTE MISO & EEFENAEEBNSERTNARS. Eit,
SPI_CR1[SPIFIAR7RBEVE /9 KX ST AR XAE ISR R M AEIRE, BUFFRNEUER MISO
BRI AEUR, ZEURMEERIZWE PEET, [ SPIDR EEREIEAZIE P RNEE. MRE
SPI_CR1[TXBMT] =0 BY[@) SPI_DR EAEURE, BiHPRAFEAL SPLCRIIWCOLIKKE 1, HRIFAREE D
BPEYER,

9.2.2.1 FEXERE

B2 & SPI_.CR1[NSSMOD], i&& SPI T{F1&(;

BoE SPI_CRO[CPOL], &EBTHRM;

BcE SPI_CRO[CPHA], i&ERHEL;

B2&E SPI_CRO[SPIMS] =1, &ENENIER;

BEE SPI_CLK, i&E SCLK $R;

BLE SPI_CR1[SPIEN] =1, f#4E SPI;

[6] SPI_DR EAERIENEIE, 85—, SPIBER—K;
SPI_CR1[SPIIFI#& 1/, £ SPI_DR SREUZULZAELHE,

© N o0 0w =

V4.0 114 wwwifortiortech.com



. Fortior Tech

/-' 1B FU6815_65_64

9.2.3 SPI A#1EK

BCE SPI_CRO[SPIMS] = 0 BY, SPI THEFMHUEN, AEIZIEAT, SPI#Y SCLK ESHENAY
SPI#Eft, M MOSI AR, M MISO SIHIFHEIE, 2 SCLK ESREALN, MBS EFRL
FHEIDIRE, S SCLK FSHAR, MNBUFFRAREE, BIE MOSI Fl MISO FHaRINFI A
XEUE, NBRURESEIREIX, BEE SPIDR MBEELXLETNNEIERAXE PR, R
BUFEFRANT, KERPRPOBES ARG BAHFRR. SEH5THE, SPILCRI[SPIF]
M SPILCRI[TXBMTHE B 1, HRWFINFHHREZEZFRE PR, BEREEDPR =S
SPI_CRO[RXBMTI#iE 0, RAHAIBARIELERE, R SPI_CRO[RXBMT] =0 BB A HHVEUR &
ANZWE DS, W SPICR1[RXOVRNIESHE 1, BiRWE PP AIEIEARIE, =@ SPI.DR SA%
&8 SPI_CRI[TXBMTI#KiE 0, SIRUIIBEALIRE, Sisin&AL SPI_CRIIWCOLIKE 1, FREF
RIEE PR P HIERE.

9.2.3.1 MIENECE

BLE SPI_CR1[NSSMOD], i&E SPI T{Ei&E=;
BLE SPI_CRO[CPOL], RERTEhARME;

BLE SPI_CRO[CPHA], &BRTHMALNL;

B2&E SPI_CRO[SPIMS] =0, &ENMIUER;

BLE SPI_CR1[SPIEN] =1, {$4E SPI;

6 SPI_ DR EARMELIE, FEENKENEES,

9.2.4 SPI HhifiR

o o WD =

SPI Y HRBTRA:

B ERFPHEMERE, SPI PRHRE SPI_CR1[SPIFI#E 1

B NREREETRPHIBEBEERBEELINBAUFTERNS SPIDR, 5 RIFK
SPI_CR1[WCOLI#E 1 B SPI_DR BHEIEHZEL .

B Y SP FERENTETSERZAPHENT NSS WHIEL, EXEIRIFE SPI_CR1[MODF]
WE 1, HREENEIRAT, SPI_CRO[SPIMS]FI SPI_CR1[SPIENI#:E 0, SPI #&EEIELAR
TR — N ENEFIESE,

B Y SPl HEBEAMNHE—IRERER, BEEPEDEFRFE L —RIERNEUERIEIZE
B, IBUWGEHARRR SPILCR1[RXOVRNIHE 1. FEUAVEIRIS AL E RS s,

9.2.5 BITHIHPEIF

BCE SPICRO PHAMM=RBFEFMATASLMBTIPBEMN=RBFHN 4 HAS
SPI_CRO[CPHALZ B PRI (AU H 1723 8 E L RETHY SCLK f55:838). SPI_CRO[CPOLIER=H
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B, ENAMNEELA—EH, BRENTPEMA=RETIFNZELE SPISPI_CR1[SPIEN] = 0), 8{
=R B FAS T ER LI X R NE 9-5 FE 9-6,

SCLK
(CKPOL=0, CKPHA=0)y—

SCLK
(CKPOL=1, CKPHA=0)

e
o rrrrrrrr

wost XK

wss X sire X BT

X sra X mrs X mire

X s X

LSB

= [

MISO _(

wss X sire X BT

X BIT 4 X BIT 3 X BIT 2

X s X

LSB

NSS (42875 ) \

SCLK
(CKPOL=0, CKPHA=1

SCLK
(CKPOL=1, CKPHA=1)

9-5 £4#E/83$PAS FRE(SPI_CRO[CPHA] = 0)

MOST XXX) MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB (XXX
wiso — wss X sire X mrs X mma X s X srz X 1 X s X::
s\ /-
9-6 ¥ #fE/B4 £ ES B (SPI_CRO[CPHA] = 1)
9.3 SPI 1728
9.3.1 SPI_CRO (0x4030)
Liv4 7 6 5 4 3 2 1 0
ZR SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
il R R/W R/W R/W R R R R
SfiE 0 0 0 0 0 1 1 1
iz 4 i iz
MEAREAL

[7] SPIBSY | 0: &% SPI {&%
1: IETE#4T SPI &5
F/MNIEE

[6] SPIMS | 0: )AL
1: £
BSR4

(5] CPHA | 0: 7£ SCLK BB HIanaEEE, BiaAEE
1: 7 SCLK BB FHEIE KIXEIE, FinEWEUE
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[4]

CPOL

B == iR BB
0: REBFE AT HEBF
1. SBFATHNBF

[3]

SLVSEL

NSS F iR (L

= NSS 5| HlEIREIES NREBFINZAKE 1,
SHEBFINZAEE 0, FRRKRBED ML,
0: AR#ED M

1: WiEP M

RIBEP M. S5

[2]

NSSIN

NSS SLEHMES, ZIESKIEK

[1]

SRMT

BASERT h\,b\u( IEMHARTBTERR)
0: BIEM KX E P RREXF B FFRRE SCLK KERL
1: BAUSEFRRBEE R AENRWE PRI B LR

7 EEER BT SPI_CRO[SRMT] = 1

[0]

RXBMT

BRI SR =S (REMRETER)
0: TFFERT AR ARBIEER
1: BRI R IR B EIE

3E: 48 BT SPI_CRO[RXBMT] = 1

7

B A4 == R EB 48z SPI_CRO[CPHA:CPOLI:

B 00: EFHBIEW, THERX, THRBFARE
B 01: EFEARE, TEGERK, TRBFEIS
m 10: EFERE, THRGEK, SRBFHE
B 11 EFHEREW, THRERX, SHRBEFNE
9.3.2 SPI_CR1 (0x4031)

i 7 6 5 4 3 2 1 0
B SPIIF WCOL MODF RXOVRN NSSMOD TXBMT SPIEN
E-3it) R/WO0 R/WO R/WO R/WO R/W R/W R R/W
ShiE 0 0 0 0 0 0 1 0

iz =4 i filiik

SPI B S ARERAL
BRERT— I UEG ) ZE, WASHEEHE 1
[7] SPIIF IE:
0: REREDPIEH
1. REDRSEMH
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= © U

cH o
it o

x<

N

BRSBTS

2 SPI_CR1[TXBMT]A 0 B, S A SPI_DR, MILtL{u#EE 1
WAL AR BRGSO

i

[6] WCOL | 0: RREDRIEH

1. REDPEMH

5:

0:350

1. BBX

FERX IR PRI B AREAL

HHME ENAER D RBVEHE, HAIE 1(SPI_CROINSSIN] = 0,
SPI_CR1[SPIMS] = 1 H SPI_CR1[NSSMOD] = 01)

WAL AR RS O

B

0: RAERLEPEEH

1. REDPEMH

5:

0:380

1. TRX

FYE H PR SHRSAU(REMMERN TERN)
HAERNRE L EEBA SPI BuFFesR, MEWREPSEPNRFER
— IR IR BNV BRI IZ A BEEH B 1(F =% — SPI i), ZNUAS
WIEHEE 0, BARREE 0,

B

0: RERLEPEEH

1. REDPEMH

5:

0:380

1. TRX

SPI R EE

00: 3 &L MIEHEY 3 L F1ER, NSS ESAER w5 M

01: 4 HLMEHEHZ R (BIAE), NSS ixOREA

1X: 4 BB FEET, NSS im QN EIRSFH@E SPI_CR1[2]8YE
RIXE P B =R AL

[1] TXBMT | SEFEUIBRE AREE FERET, 1ZAI4KE 0, HARIXE DR P IVEIBHRIEXE
SPI BuSHFRN, ZMKE 1, RRIUOREEZTREHEIE,

[5] MODF

[4] RXOVRN

[3:2] NSSMOD
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0: FENBIRBE AKEE PR
1. RIEEP SRR EEERB NS 7R

[0]

SPIEN

SPI {E&g
0: A {EHE
1: {F8E

9.3.3 SPI_CLK (0x4032)

i1 7 6 5 4 3 2 1 0
E= SPI_CLK
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
fiz E=4 77 iR
SPIEHSRIZE
FHAERXERL, {XTE SPI_CR1[SPIEN] = 0 B¥O] 5
4FZR = SYSCLK/2/(SPI_CLK + 1)
[7:0] | SPI_CLK .
Bll:iK4%5 % 2400kHz, M SPI_CLK = (24M/2/2400k) - 1 = 4,809 0x04
7¥: MDU 89 PI/PID 5 M# SPI RIBS 5 BT (£ DMA 1&£51), EAH SPI KRR
B &R /\F 600kHz, N ML SPI & IMEV SR TT R tE R

9.3.4 SPI_DR (0x4033)

iz 7 () 5 4 3 2 1 0
AR SPI_DR
xE R/W R/W R/W R/W R/W R/W R/W R/W
p=KIVA[=] 0 0 0 0 0 0 0 0
fiL Am ik
SPI HiESH1F=7
SPI_DR H#Fa: AT & EFIE SPI #1iF
[7:0] SPI_DR "
B IR 2R TP VAR
B: EAMIREEREEDBEHENRE
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10 UART
10.1 UART &7

UART B—MER TN T HTHIRERSREO, WE 10-1 Fin, GRS EUREHF
DMA Theet&im#iiE. UART BSEFa0E 10-2 Firr.

SYSCLK BAUD_SEL MODIO0]
R 1
| Transimit Shift —>DTXD
it —»
Baud counter et Register ﬁ 0 .
| BAUD/BAUD? A
RXD
v aaill
UT DR/UT2 DR | 8bit| Recelve Shift |
h Register

10-1 UART (@SR IEIEE]

oo [N NNANNNT
TXD/RXD \Start /< o >< - >< Bit2>< B >< B"“X Bit5>< Bit6>< Bn7>< Bit8>/ Stop

10-2 UART @SHIFE

10.2 UART #&{Fik BB

1£1EA UART B BTHRIEXSEMERE, 1 MBS E 22.3.16 PH_SEL (0x404C)[6]. [514Z ~ 0
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PH_SEL1 (0x404D)[7:6] 5%
10.2.1 UART1 1Z{EixB8

10.2.1.1 UART1 &30 0

RV 0 TETRLAHFWMIR, RXD BEAKEEIERZ, XuRIIERER%, WLREIER 10
(1 /S50, 8 (R, 1AfF1E), R4FERM UT_BAUD[BAUDIRE.

REEHE: B REMEIES A UT_DR 48 UTCRITIIE 0, RXD g4t 10 iR, KE=HE
UTCRITIIE 1,

FEUEHRE: BCE UT_CRIREN] = 1 BZIFHS UTCRIRIIE 0, @@ RXD UK, =I5
&, UTCRIRIIE 1, £EX UT_DR S5EIRIEIGVEIE.,

10.2.1.2 UART1 1858 1

BRI 1 TETE/ANIEN ., TXD MAEEHIERDLZ, RXD AEEEIRERSZ, WREIER 10 L
(1=, 8 fE#E. 140S1E), R4F=M UT_BAUD[BAUDIRE.

REEHRE: REEIES A UT DR 34§ UTCRITIIE 0, TXD ¥4t 10 g, RE=HE
UT_CRITI#E 1.

FEUERE: BLE UT_CRIREN] = 1 EapiEUFHE UTCRIRIE 0, #iE@T RXD #I, RIS
&, UTCRIRIHZE 1, 1EEX UT_DR RISEIHERUEIRIEUR

10.2.1.3 UART1 &5 2

BRI 2 TETRAHIFRTIRN, RXD BEANKEEHERL, XURIERES%, WREER 11
(1 ALEEN. 9 (EURE. 1 AFLE), K4FERE UT_BAUD[BAUDIIRRE.

ROXREHE: 1S AIXEEERT 8 fIEA UTDR, 5 9 {5 A UT CRITB8]FFI% UT_CRITIIiE 0, TXD 4§
W 11 (R, RiXSeAE UT_CRITIMKE 1.

FZULEHRE: BCE UT CRIREN] = 1 BaiZILFHE UTCRIRIE 0, #EEE RXD &N, #EINGEK
&, UTCRIRI#ZE 1, UT_CRIRBBITFILEE 9 u%i#E, UT_DR 7Fh%AT 8 M8VEUE.

10.2.1.4 UART1 &% 3

B 3 TEFL2/EMTER, TXD AREHIERL, RXD HEEUESSL, WREIRES 11 1T
(1 fL/EEn. 9 iR, 1 4AFLE), B4FZE UT BAUD[BAUDIRTE,

RIXEHE: G REEHRRTET 8 LS A UTDR, £ 9 fi5A UT_CR[TB8IFF UTCRITIIiE 0, TXD
JEHH 11 UBUR, RIXTRE UT CRITIEE 1,

ZUSEIRE: BoE UT.CRIREN] = 1 FaEIFFIE UT.CRIRITE 0, i@ RXD #HIK, ISk
&, UTCRIRI#EE 1, UT_CRIRB8ITFAIE 9 fii#i#E, UT_DR 72T 8 fHIEHE,
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10.2.1.5 UART1 hBRiE

UART1 tREfRE:
B UART1 &i&5E 1 BEERRE, RiESTRPETEMREA UT CRITIIEMHE 1
B UART1 #&Ui5e 1 LBEEER STOP R LA, HWGTRPEIEHAREA UT_CRIRITEEHE 1

10.2.2 UART2 {Z{Fi%EA
10.2.2.1 UART2 {£3( 0

RV 0 TAETRAHIFRITR, RXD BEAKEEIERY, XuRIERER%, WREIER 10
fL(1 fIE5h. 8 g, 140=1h), K4FZHE UT2_BAUD[BAUD2IIRTE,

BOXEUE: B RIENEHES A UT2_DR 4§ UT2_CRIUT2TIIIE 0, RXD 1§%HitH 10 iz, &iX5%
F¥%/E UT2_CR[UT2TIIE 1,

IR BoE UT2_CRIUT2REN] = 1 BapEIRFHIE UT2_CRIUT2RIE 0, #UE&EE RXD UL,
ZIGemfE, UT2_CRIUT2RIE 1, 3EEX UT2 DR SSEIRILEIGVEIE.

10.2.2.2 UART2 #5355 1

R 1 TETE2/AENTIERN ., TXD MREHIERLZ, RXD AEEEIRS %, WREIEN 10 L
(1 /2. 8usiE. 140F1E), KAFZHMA UT2_BAUD[BAUD2IRE.

RIEEHE B RIXHEURES A UT2_DR FH48 UT2_CRIUT2TIIE 0, TXD fEHith 10 u#ig, &KX
BYfE UT2_CRIUT2TIHZE 1,

FUEHE: BoE UT2_CR[UT2REN] = 1 BahiEUFHIS UT2_ CRIUT2RIE 0, ##EEE RXD UK,
BWSERE, UT2_ CRIUT2RIMEE 1, EEX UT2_DR RS EHRINEIA9EHE,

10.2.2.3 UART2 {&5{ 2

R 2 THETREHFENTEN, RXD BAREHIESZ, XHREEHRS L%, WREHRER 11
(1B, 9 EdE. 140F1E), R4FEMA UT2_BAUD[BAUD2IIRE.

RIEEHE: 1S REEHRRT 8 IS A UT2 DR, £ 9 U A UT2_CRIUT2TB81H 1§ UT2_CR[UT2TI]
B0, TXD ¥t 11 iiE, RiEXFAE UT2_ CRIUT2TIHKE 1,

RIS BoE UT2_CRIUT2REN] = 1 Bai#RINFHIS UT2_CRIUT2RIE 0, #EEE RXD &4,
WSS, UT2 CRIUT2RIKEE 1, UT2_CRIUT2RB8IFIEE 9 f##E, UT2_DR =hE] 8 AV
o

10.2.2.4 UART2 &% 3

BRI 3 THETE/HERTRI, TXD NREEIERSZ, RXD ARIEIRERZ, WAEER 11 &
(1Esh. 9uEHE. 14Af5LE), R¥F=RE UT2_BAUD[BAUD2IIRE.
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ROEEHE 1 RIEEEIIRT 8 ALE A UT2 DR, 58 95 A UT2_CRIUT2TB8]H 4§ UT2_CR[UT2TI]
50, TXD ¥t 11 LR, RiE5emfE UT2_ CRIUT2TIRE 1,

RUERE: BoE UT2_CRIUT2REN] = 1 Bap#RIEFHIE UT2_CRIUT2RIE 0, #UEEE RXD &I,
BWSEE, UT2 CRIUT2RIFZE 1, UT2_CRIUT2RB8IFIEE 9 fI##E, UT2_DR FiET 8 fAYZL
i

10.2.2.5 UART2 HhiifiR

UART2 thEfiRE:

B UART2 ki&5c 1 BEiEE, RiESTHRPEISMAREM UT2_ CRIUT2TIREHE 1

B UART2 #4058 1 BEHEF STOP SLE/E, &SR TPEISEHAREAL UT2_ CRIUT2RIJEEHE 1
10.3 UART1 FF=8

10.3.1 UT_CR (0x98)

i 7 6 5 4 3 2 1 0
&R MOD SM2 REN TBS RB8 Tl RI
il R/W R/W R/W R/W R/W R/W R/W R/W

SiiE 0 0 0 0 0 0 0 0

i1 E=4 7 iR
BB EAL
00: &= 0

[7:6] MOD | 01: &3 1

10: &5 2
11: 183 3
BHBEMSHBEIER

[5] SM2 | 0: EHE(E
1. ZHEF
BT ERE

[4] REN | O: {8
1. {F8E

[3] TB8 | &3 2 51&x 3 FRIXEIEIE 9 fiL

[2] RB8 | 1Bx 2 513 3 THEIEUENIEE 9 (U
BUE R OE ST o B SRR AL
B

[1] Tl 0: RREFRIEH
1. REPESH
5:
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0:380
1. DS G

&
[0] RI 1. REDEH
=5

0:380

1. FrEh S H

IR R ST B P BT S RS AL

0: REREPUIEH

10.3.2 UT_DR (0x99)

15 IRURAIEIR
5: KiXH9EIE

[7:0] UT DR

fi 7 6 5 4 3 2 1 0
Bk UT_DR
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i1 2R iR
RIERWEE

7E: UARTT B9ERE P22 2 DN EARRIAVERI. RXEPIMAK, AR
RIEFIRIER, KEEPRRESAMAREIRES, RWEPRREZHMA
RESEA, AR NEPERT AT A— M,

10.3.3 UT_BAUD (0x9A, 0x9B)

UT_BAUDH(0x9B)
iz 15 14 13 12 11 10 9 8
. BAUD_S | UART_R | UART_T RSV BAUD[11:8]
EL X_INV X_INV
-3t R/W R/W R/W - R/W R/W R/W R/W
SiE 0 0 0 - 0 0 0 0
UT_BAUDL(0x9A)
fi 7 6 5 4 3 2 1 0
E= BAUDI7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 1 0 0 1 1 0 1 1
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o & ik
(eI
BAUD_S
[15] 0: fEse
EL
1: {EkE
IR
UART_R
[14] 0 FefEae
X_INV
1: {E8E
BRI
UART_T
[13] 0 FefEae
X_INV
1: {E8E
121 | Rsv | 2=
RSEEE
[11:0] BAUD WEEE = SYSCLK/(16/(1 + UT_BAUD[BAUD_SEL]))/( UT_BAUD[BAUD] +1)
i B: SR 9600, UT_BAUD[BAUD_SEL] =0; UT_BAUD[BAUD] =
(24M/16/9600/(1 + 0)) - 1 = 155,819 0x9B

10.4 UART2 F1F=8

10.4.1 UT2_CR (0xD8)

fi 7 6 5 4 3 2 1 0
iR UT2MOD UT2SM2 | UT2REN | UT2TB8 | UT2RB8 | UT2TI UT2RI
34 R/W R/W R/W R/W R/W R/W R/WO R/WO

=L VA= 0 0 0 0 0 0 0 0

i1 B2 iR
EBEE L
00: 2=t 0

[7:6] | UT2MOD | 01: #&= 1

10: 185 2
11: 183 3
BHEESHIBEER

[5] UT2SM2 | 0: E4LiE(S
1. BHEE
BITHIAIERE

[4] UT2REN | 0: R{EAE
1: {68k

[3] UT2TB8 | #8=t 2 518 3 TRIEEIEHIE 9 1L

[2] UT2RB8 | 183 2 51&= 3 TEULEIRAIEE 9 1

[1] UT2TI | BB RIS ek P B S AR AL
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B

0: REREDRSEH
1. REFHESEMH
5:

0:380

1. REFESH

[0]

UT2RI

R IR S R P B B RN AL
I

0: SRR & PERATE

1. REPESEHG

5:

0:350

1. REDPEEMH

10.4.2 UT2_DR (0x89)

i 7 6 5 4 3 2 1 0
B UT2_DR
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
iz E=4 7 (::pUS
RIERWEE
2 FRIREVEURE
B RIXNEIRE
[7:0] | UT2DR | . " S
7 UART2 B9ERE DS H 2 NEARMIAERI. RIXEPEMAK, TR
REFIRWEE, REE PR RESAMARIRE, BB bR REEEHmA
REEA, EMmmENES 0] A E— M ikEg,

10.4.3 UT2_BAUD (0x4042, 0x4043)

UT2_BAUDH(0x4042)
i 15 14 13 12 11 10 9 8
BAUD2 S | UART2_ | UART2_ | UART2IE
AR BAUD2[11:8]
EL RX_INV | TX_INV N
-3t R/W R/W R/W R/W R/W R/W R/W R/W
=LA =l 0 0 0 0 0 0 0 0
UT2_BAUDL(0x4043)
fiz 7 6 5 4 3 2 1 0
B BAUD2[7:0]
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it R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 1 0 0 1 1 0 1 1
L7 2R iR
f=5R1ERE
BAUD2_S
[15] 0: ANMERE
EL
1: {E8E
W B ERE
UART2_R
[14] 0: ANME8E
X_INV
1: {E8E
KL R B {ERE
UART2.T
[13] X INV 0: ANMFE8E
- 1: {E8E
UART?2 ShHf{E#E
UART2IE
[12] N 0: NERE
1: {E8E
RS RIRE
TAEZ = SYSCLK/(16/(1 +
[11: 0] BAUD2 | UT2_BAUD[BAUD2_SEL]))/(UT2_BAUD[BAUD2] + 1)
15 452 9600, UT2 BAUD[BAUD SEL]=0; M UT2 BAUD[BAUD2] =
(24M/16/9600/(1 + 0)) - 1 =155, B1J9 0x9B
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11 MDU
11.1 MDU {87

MDU 2— M+ E&ENLIEETT, aIihE) CPU RIFFTMEREE, MDU RITEE. IRk, =AK
. ®@EFREEM PID 128, MDU EREILIEARR PEFERFT S XARETEERER
Fifo

11.2 MDU #¥i%

MDU BB LI
B XEFPEEREIRR
mEEEINE, JE CPU fRiiE
B XHUTEEER

> 16 UBRSTE
16 (IBRFSTRECEERER 1140)
16 (UTRFSTRE
32 (116 M TRFSIRE
@R 2R
ArFREE R (sin/cos 1T E)
RIEYIREL
PI/PID

YV V V V V V V

11.3 MDU Ij&EifEH
11.3.1 IB{ER%

STEERY MDU 2ETRE:

1. it E MDU_CR[MDUMOD]Z 7788, 1% MDU Kz EiE;

2. BAKUREIR NIt E S T, BE MDU_CRIMDUSTA], #%## MDU B9HtE T, /551 MDU
&,

3. %1% MDU_CR[MDUBUSYJi&{45% 0;

i

m 7E{EF MDU #i, £EE MDU_CRIMDUSTAIZHI, MiRRIZEERNEMEIELESAS

%o

11.3.2 i ZEEREZ 1 U 16 (IBEFSTE

= MDU_CRIMDUMOD] = 000 B, MDU MIZEE&RE 1 Ul 16 MANFSTE, &K 11-1
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PR, 9%IE MULx_MA #1 MULXx_MB B A 16 (LB SEIRIENBETREFITRE . ERNBFREEN
3N UBRFSEIEEAE RGN 32 UG

el O

=

iR, 1ZEHEEE MULX_MC 128X,

& 11-1 BEERER 1 Ul 16 NBERFSTAEN THERE N

YIRS 73 BANRE MHARE
MULX_MA e -
MULx_MB T -
MULX_MC - TR

11.3.3 16 U BFSFKE

4 MDU_CR[MDUMOD] = 001 Bf, MDU K 16 UBHFEFRE, NE 11-2 xR, H3l@E
MULx_MA 1 MULx_MB B A 16 (VB SEIRENRREFIFRE, SR IBEFREZEIN 31UE

12, ZEEEE MULx_MC IZEY,

®11-216 118

fele 0

=

FFESFERN THFRIE X

RS 7R RABNRE RENARE
MULx_MA B33 -
MULx_MB AL -
MULx_MC - Bl

11.3.4 16 N EHFST’i%

4 MDU_CR[MDUMOD] = 010 Bf, MDU K 16 U EHFEFE, NE 11-3 ik, H3l@E
MULx_MA 1 MULx_MB B A 16 (U o SEIRE N TREFIFRE, ER BTSN 32 L EFSE
1B, ZEERET MULX_MC iEEY,

®11-316 L%

FSFERNTHFROIZTN

HiEHFSE BMANAE Tk o] [ S
MULx_MA B -
MULx_MB B2 -
MULx_MC - iR

11.3.5 32 x1/16 9%

4 MDU_CRIMDUMOD] = 011 B, MDU J3 32 £i1/16 ML SME, WFE 11-4 FimR, 93
@ DIVx_DA #0 DIVx_DB S A 32 {u#Ekr%EL. 16 [UbRE, SR NERESE 32UT

e

15

73

NEFFSHIRE, Bi@ET DIVx_DQi%ZEY, REUEE DIVx_DR iEEX,

OO

~=
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& 11-4 TRFSIREAEATHERNIX

RS RABRE RHBRE
DIVx_DA R BRER -
DIVx_DB BREL -
DIVx_DQ - 5]
DIVx_DR - R

11.3.6 {KiEiEK RS

% MDU_CR[MDUMOD] = 110 &, MDU 3 LPF,
LPF B9t EATA:
Yie = Yieq + K X (X — Yieo)

Hep,

Yic SRR BOE R

Yier: E—IRBYIEIRAE

Xic (SRR

gz 11-5 fw, HRTHEIHE VA E—REVHE Vil 0 32 (ISR, MAE X 161
BRSEE, WRRB AR 16 BRFSEIRE. LPFXY SA Yo, LPIXKBA K, LPFXXBA X
EEERN VI8 LPFx Y 1ZEL,

= 11-5 LPF {2 T HESRIBNX

VRS Fa8 BARRE BENRE
LPFx_X X -
LPFx_K K -
LPFx_.Y Yt Y

11.3.7 LR IR(sin/cos 11 8)

%4 MDU_CR[MDUMOD] = 100 B, MDU JustRigisa, WIE 11-1, AMFEIEIEEE A TE x-y

THDE cos. sin3RIRNTE x-y WM TIDE cos,. sin,, x-y'HliwE x-yil 6K,

AREE IR E ATV

€0S, = c0S; X cos 0 — sin; X sinf

sin, =cos; X sin @ + sin; X cos 0

155089, = sin/9 0B, MAREEIRTRL T LA cos MIRENIERZITE, HEAN:
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€0s, =cos; X cos 0

sin, =cos; X sin@

Ay

SINg Lo

sin X ~ COSi

-
v

COS, X'
11-1 &4R3TH

MK 11-6 FiR, WIAE cos. sin. OFHILIE cos,. sint9R 16 UEFSEIE, [ SCATX_COS
B A cos, SCATx_SIN EA sin, SCATX THE BA 6, i+E5BE cos,f sin.. cos,i@id SCATx_RES1
1B, sin,@id SCATx_RES2 jEEX,

& 11-6 LITEIRIRN T HEFERNEN

HiRSFR BARRS BHARSE
SCATx_COS COSs; -
SCATx_SIN siny -
SCATx_THE e -
SCATx_RES1 - coS,
SCATx_RES2 - Sin,

11.3.8 RIEVIEAE

% MDU_CRIMDUMOD] = 101 B, MDU JIRIEYIEHL,
RIEVREFEERIBBANERZETELAENRENBE. HEQRN

U = /(Usin6)2 + (U cos )2

0= tan-1 Usino
=tan \Tcoso

Hop,
Usin®. M EMIEZ D E
UcosO. MEMIREZDE
e itEENRERE
U itE N EEEE
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Wk 11-7 Fims, WAE Ucosb. Usin@ FliaHE U. 01979 16 NBERFSEIE, [ SCATx_COS
5 A Ucos8, SCATx SIN BEA Usin6, itE B2 U 6, U &id SCATx REST i£EX, 6 &1t
SCATx_RES2 i%BX,
£ 11-7 Atan B, FHERHNANX

HiRSTF=R BANRE RENRE

SCATx_COS Ucos8 -

SCATx_SIN Usin@ -

SCATx_RES1 - U

SCATx_RES2 - 6
11.3.9 PI/PID

11.3.9.1 PI/PID &%t

PI/PID iFTiss @ — ML ttizhles. RIBRENLLS. MONMOBILMEHSEREFIE, B8
EHATERMBIEN R TIES], EBUIZFIRSED, BT LIERMVERS,

Pl 2=
Uy =Up_1 + Kp X (Ex — Ex_1) + Ki X E,
PID A=:
Up = Up_q + Kp X (Ex — Ex_q) + Ki X Ex + Kd X (Ex — 2 X Ex_q + Ej—y)
Ho,

Ui 8 kIXTERTEEHIE

Uk 88 k- 1IXITERIHAEHIE

Ei 3 kI RBABIRES

Eia, B2 3B k-1, % k-2 RAANBIRES

Kp. Ki. Ko BTIEHIERILE. o, MOREK

USSR KBS PIx UKMAX(x 79 0 ~ 3), ER/JMEJS Pix_UKMIN

11.3.9.2 PI/PID 434

SHCEE R
XRZRRA, AFRE
BEEER PIx UK 79 321
TEAREALR 0 /FIRENEH LA

11.3.9.3 PI/PID ##{EixEA

1. PI/PID #EZRIBERIAK, BE Ap. K. KdBMELIR UBISRKE/IME;
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2. ECEZH775 MDU_CRIMDUMOD]H 111, Etis@ &5t 0. 16835 PI g, wiEite

B35 2. 3 B9 PID #&%; BeE MDU_CRIMDUSTA], &&@it&E 8 tH/EaN PI/PID it&,
kBSR4 MDU_CRIMDUBUSY]B®IE 1,

FAER{4HEZEY MDU_CRIMDUBUSY1i, 79 0 B¥FRRITETA, THELER Pix UK BHEEH,
IZEX PIx_UK SRISERHIEHIE,

ELFIS 5 PI_KP BOSHRIEN N Q12, HASERMIEIREIRII9R Q15

Pix_UK #0 PIx_EK1 BRIANJ E—IRITERY Ul £, 33 PIx_EK1 FI PIx_UK 3#1TS1%1E oI35 1E
XHE

ZIRER PIEHIZRET, X PIZERE RSB TRZESH, MIaRIERIRNT

PIx_KP = KP; /1#8a1E Ko

PIx_KI = KI; 384 Ki

PIx_KD = KD; #3816 Kd

PIx_UKMAX = UKMAX; R & KE
PIx_UKMIN = UKMIN; N e E/ME
PIx_EK1 =X; HAI384E Es-r

PIx_UKH =Y1; AR U, 893 16 1L
PIx UKL=Y2; AR Uk B9E 16 1L
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11.4 MDU F1F88

11.4.1 MDU_CR (0xC1)

v 7 6 5 4 3 2 1 0
£Z# | MDUBUSY MDUSTA MDUMOD
B R R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
L7 E24 i p%

MDU HEARRRAL

= MDU_CR[6:3]5 ABY, MDU iBafl, Z{uE 1 5% MDU TR L{E

B2 E MDU HitE 8T, BN RTTIARE, N EAERENNETT, S8
HitEes, MDU A TE

0001:;ZRIt&E&ET 0

0010:;ZRIHE&IT 1

0100:/ZAit&E &t 2

1000:;ZRItE ST 3

MDU &%

000: BELRERE 1 (kY 16 IEFSTE

001: iIZELERARBAIN 16 M BFSTE

010: 16 (L TR SHRi%

011: 32 fi/16 N TRFSRE

100: & ¥R¥E 8 (sin/cos 11E)

101: RIEYIEEL

110: {RBIS 2

111: Pl PID, PI#0PID BERXHIHERTRE, HEEIT0. 1i&F PIE
X, IHE®IT 2. 31%&F PIDERX

[7] MDUBUSY

[6:3] MDUSTA

[2:0] MDUMOD

11.4.2 MULO_MA (0xOFAO, 0xOFA1)

MULO_MAH(0xOFAO)
i 15 | 1% | 13 | 12 | 11 | 10 9 8
B MULO_MA[15:8]
e R/W rw | Rw | rw | rw | rRw | rRwW | rRw
SifE 0 0 0 0 0 0 0 0
MULO_MAL(0xOFA1)
i 7 6 5 | 4 | 3 | 2 1 0
B MULO_MA[7:0]
e R/W RW | RW | RW | RW | RW | RW | RW
Sl 0 0 0 0 0 0 0 0
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v 2R iR
[15:0] | MULO_MA | MULO B9 A #iE557788, NTeEHIM AL

11.4.3 MULO_MB (0xOFA2, OxOFA3)

MULO_MBH(0x0FA?2)
fi 15 14 13 12 11 10 9 8
Bk MULO_MB[15:8]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MULO_MBL(0xOFA3)
i 7 6 5 4 3 2 1 0
2R MULO_MB[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | MULO_MB | MULO B B #iaZ57788, NTRIERITREL

11.4.4 MULO_MC (0xOFA4, 0xOFA5, 0xOFA6, 0xOFA7)

MULO_MCHH(0x0FA4)
i1 31 30 29 28 27 26 25 24
B MULO_MC[31:24]
34 R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
MULO_MCHL(0xOFAS5)
i 23 22 21 20 19 18 17 16
B MULO_MCI[13:16]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MULO_MCLH(0xO0FA6)
fi 15 14 13 12 11 10 9 8
B MULO_MCI[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MULO_MCLL(OxOFA7)
fi 7 6 5 4 3 2 1 0
E= MULO_MCI[7:0]
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- Jid] R/W R/IW R/IW R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fir E=4 77 iR
[31:0] | MULO_MC | MULO BJ5EFR, MULO_MCH A% 16 {iI, MULO_MCL 1% 16 i
11.4.5 MUL1_MA (0xO0F98, 0x0F99)
MUL1_MAH(0x0F98)
i 15 14 13 12 11 10 9 8
B MUL1_MA[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
MUL1_MAL(0xOF99)
i 7 6 5 4 3 2 1 0
£ MUL1_MA[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fir Am 115
[15:0] | MULT_MA | MUL1 89 A 3RS 7788, NTGEAH TeEN
11.4.6 MUL1_MB (0xOF9A, 0xOF9B)
MUL1_MBH(0xO0F9A)
i 15 14 13 12 11 10 9 8
B MUL1_MBI[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL1_MBL(0xOF9B)
i 7 6 5 4 3 2 1 0
B MUL1_MB[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
fir E=4 7 iR
[15:0] | MUL1_MB | MUL1 89 B #iR 57288, NREHIFE
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11.4.7 MUL1_MC (0xOF9C, 0xOF9D, OxOF9E, OxXOF9F)

MUL1_MCHH(0x0F9C)
{1 31 30 29 28 27 26 25 24
E=4 MUL1_MC[31:24]
i R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL1_MCHL(0x0F9D)
fi 23 22 21 20 19 18 17 16
&R MUL1_MC[23:16]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL1_MCLH(0xO0F9E)
i 15 14 13 12 11 10 9 8
B MUL1_MC[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL1_MCLL(OxOF9F)
i 7 6 5 4 3 2 1 (]
ZiR MUL1_MC[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fi E=4 77 iR
[31:0] | MUL1_MC | MUL1 #9532, MUL1_MCH A& 16 £, MUL1_MCL R1& 16 i

11.4.8 MUL2_MA (0xOF40, 0xOF41)

MUL2_MAH(0x0F40)
i 15 14 13 12 11 10 9 8
B MUL2_MA[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SiifE 0 0 0 0 0 0 0 0
MUL2_MAL(0OxOF41)
i1 7 6 5 4 3 2 1 (]
B MUL2_MA[7:0]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
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[15:0] | MUL2_MA | MUL2 B9 A 8RS 1228, HNTER0 T

11.4.9 MUL2_MB (0x0F42, 0x0F43)

MUL2_MBH(0x0F42)
fi 15 14 13 12 1 10 9 8
E= MUL2_MBI[15:8]
- Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
MUL2_MBL(0xOF43)
i 7 6 5 4 3 2 1 0
ZiR MUL2_MB[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fi E=4 77 iR
[15:0] | MUL2_MB | MUL2 ] B #iiE =578, ATRABIREL
11.4.10 MUL2_MC (0xO0F44, 0xOF45, 0xOF46, 0x0F47)
MUL2_MCHH(0xOF44)
{1 31 30 29 28 27 26 25 24
B MUL2_MCI[31:24]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL2_MCHL(0x0F45)
{1 23 22 21 20 19 18 17 16
ZiR MUL2_MC[23:16]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
MUL2_MCLH(0x0F46)
{1 15 14 13 12 11 10 9 8
B MUL2_MC[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
MUL2_MCLL(0xOF47)
i 7 6 5 4 3 2 1 0
B MUL2_MC[7:0]
E-Jidl R/W R/W R/W R/W R/W R/W R/W R/W
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SNME 0 0 0 0 0 0 0 0

i 2R iR

[31:0] | MUL2_MC | MUL2 B95€F2, MUL2_MCH A® 16 i, MUL2_MCL A& 16 fi

11.4.11 MUL3_MA (0xOF38, 0x0F39)

MUL3_MAH(0x0F38)
i 15 14 13 12 11 10 9 8
E= MUL3_MA[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL3_MAL(0xOF39)
i 7 6 5 4 3 2 1 0
B MUL3_MA[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fi 2 iR
[15:0] | MUL3_MA | MUL3 i A ¥R 7788, AIGERIHRE

11.4.12 MUL3_MB (0xOF3A, 0xOF3B)

MUL3_MBH(0x0F3A)

i 15 14 13 12 11 10 9 8
B MUL3_MBI[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
MUL3_MBL(0xOF3B)
i1 7 6 5 4 3 2 1 (]
B MUL3_MB[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
fir E=4 7 iR

[15:0] MUL3_MB | MUL3 19 B a5 Fs8, NTEDIFRE
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11.4.13 MUL3_MC (0x0F3C, 0xOF3D, 0xOF3E, 0xOF3F)

MUL3_MCHH(0x0F3C)
i 31 30 29 28 27 26 25 24
Bk MUL3_MC[31:24]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL3_MCHL(0x0F3D)
fi 23 22 21 20 19 18 17 16
2R MUL3_MC[23:16]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL3_MCLH(0xOF3E)
i 15 14 13 12 11 10 9 8
2R MUL3_MC[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
MUL3_MCLL(0xOF3F)
{1 7 6 5 4 3 2 1 0
B MUL3_MC[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fu 2R iR
[31:0] | MUL3_MC | MUL3 §95&#, MUL3_MCH A7 16 i, MUL3_MCL & 16 fu

11.4.14 DIVO_DA (0xOF8C, 0xOF8D, OxOFSE, 0xOF8F)

DIVO_DAHH(0xOF8C)
i 31 30 29 28 27 26 25 24
B DIVO_DA[31:24]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
DIVO_DAHL(0xOF8D)
i 23 22 21 20 19 18 17 16
B DIVO_DA[23:16]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
DIVO_DALH(OxOF8E)
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(2 15 14 13 12 11 10 9 8
A DIVO_DA[15:8]
it} R/W R/W R/W R/W R/W R/W R/W R/W
=L VK =] 0 0 0 0 0 0 0 0
DIVO_DALL(OxOF8F)
v 7 6 5 4 3 2 1 0
A DIVO_DA[7:0]
it} R/W R/W R/W R/W R/W R/W R/W R/W
S(ME 0 0 0 0 0 0 0 0
& & i
[31:0] DIVO_DA | DIVO 894 F%%%, DIVO DAH A& 16 fiI, DIVO_DAL H1E 16 1L

11.4.15 DIVO_DB (0x0F90, 0x0F91)

DIVO_DBH(0x0F90)
i 15 14 13 12 11 10 9 8
AR DIVO_DB[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
DIVO_DBL(0x0F91)
fi 7 6 5 4 3 2 1 0
B DIVO_DB[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fir =4 (::P4
[15:0] | DIVO_DB | DIVO K B #1355 1788, HIREHIIRER
11.4.16 DIVO_DQ (0x0F92, 0x0F93, 0xOF94, 0x0F95)
DIVO_DQHH(0x0F92)
i 31 30 29 28 27 26 25 24
B DIVO_DQ[31:24]
il R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
DIVO_DQHL(0x0F93)
i 23 22 21 20 19 18 17 16
B DIV0_DQ[23:16]
E-Jidl R/W R/W R/W R/W R/W R/W R/W R/W
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S4B 0 0 0 0 0 0 0 0
DIVO_DQLH(0x0F94)
72 15 14 13 12 11 10 9 8
B8R DIVO_DQ[15:8]
E it R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
DIVO_DQLL(0x0F95)
i 7 6 5 4 3 2 1 0
EZ4it DIVO_DQ[7:0]
B il R/W R/W R/W R/W R/W R/W R/W R/W
S4ME 0 0 0 0 0 0 0 0
i & i
[31:0] |DMODQ31:0]| DIVO B9/, DIVO_DQH A& 16 i, DIVO DQL H1E 16 fiL

11.4.17 DIVO_DR (0x0F96, 0x0F97)

DIVO_DRH(0x0F96)
iz 15 14 13 12 11 10 9 8
AR DIVO_DR[15:8]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
DIVO_DRL(0x0F97)
i 7 6 5 4 3 2 1 0
AR DIVO_DR[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
i B faik
[15:0] | DIVO_DR | DIVO BIREL
11.4.18 DIV1_DA (0xOF80, 0xOF81, 0xOF82, 0x0F83)
DIV1_DAHH(0x0F80)
i 31 30 29 28 27 26 25 24
E= DIV1_DA[31:24]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
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DIV1_DAHL(0xOF81)
1 23 22 21 20 19 18 17 16
B DIV1_DA[23:16]

-] R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
DIV1_DALH(0x0F82)

1 15 14 13 12 1 10 9 8

B DIV1_DA[15:8]

- 3id] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
DIV1_DALL(0xOF83)
fi 7 6 5 4 3 2 1 (]

2R DIV1_DA[7:0]

E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W

=Liva | 0 0 0 0 0 0 0 0
i 2R iR

[31:0] | DIVI_DA | DIV1 B9#BR%, DIV1_DA A7 16 {iI, DIVI_DA J1E 16 {i

11.4.19 DIV1_DB (0x0F84, 0xOF85)

DIV1_DBH(0Ox0F84)
i1 15 14 13 12 11 10 9 8
B DIV1_DB[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
DIV1_DBL(0xOF85)
fi 7 6 5 4 3 2 1 0
B DIV1_DBI[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
fi 2 i::pu
[15:0] | DIV1_DB | DIV1 9 B 357588, NIREAIREL
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11.4.20 DIV1_DQ (0x0F86, 0xOF87, 0x0F88, 0x0F89)

DIV1_DQHH(0x0F86)
i 31 30 29 28 27 26 25 24
E=4 DIV1_DQ[31:24]
i R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV1_DQHL(0xOF87)
fi 23 22 21 20 19 18 17 16
&R DIV1_DQ[23:16]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV1_DQLH(0x0F88)
i1 15 14 13 12 11 10 9 8
B DIV1_DQ[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV1_DQLL(0xOF89)
i 7 6 5 4 3 2 1 0
B DIV1_DQ[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
fi 2 1125
[31:0] | DIV1_DQ | DIV1 9%, DIV1_DQH RS 16 i, DIV1_DQL H1E 16 {

11.4.21 DIV1_DR (0xOF8A, 0xOF8B)

DIV1_DRH(0xOF8A)
i 15 14 13 12 11 10 9 8
B DIV1_DR[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
DIV1_DRL(0OxOF8B)
i1 7 6 5 4 3 2 1 (]
B DIV1_DR[7:0]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0

V4.0 144 www fortiortech.com



Fortior Tech

/-' IELBTE % FU6815_65_64
fir &5 faid

[15:0] | DIV1_DR | DIV1 B9R%K

11.4.22 DIV2_DA (0x0F2C, 0xOF2D, 0xOF2E, 0xOF2F)

DIV2_DAHH(0x0F2C)
fi 31 30 29 28 27 26 25 24
E= DIV2_DA[31:24]

E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
DIV2_DAHL(0xO0F2D)

i 23 22 21 20 19 18 17 16

B DIV2_DA[23:16]

il R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
DIV2_DALH(0xO0F2E)

i 15 14 13 12 11 10 9 8

B DIV2_DA[15:8]

il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
DIV2_DALL(OxOF2F)
fi 7 6 5 4 3 2 1 0

B DIV2_DA[7:0]

il R/W R/W R/W R/W R/W R/W R/W R/W

=L VA= 0 0 0 0 0 0 0 0
fi E=4 7 115

[31:0] | DIV2_DA | DIV2 §9#5k%1, DIV2_DA A= 16 i, DIV2_DA F1{& 16 fi

11.4.23 DIV2_DB (0x0F30, 0x0F31)

DIV2_DBH(0x0F30)
{1 15 14 13 12 11 10 9 8
iR DIV2_DBI[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
DIV2_DBL(0x0F31)
i 7 6 5 4 3 2 1 0
iR DIV2_DB[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
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=Liva [l 0 0 0 0 0 0 0 0
fir E21 7 1125
[15:0] | DIV2_DB | DIV2 9 B #(#E557788, NREBIPREL
11.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F34, 0x0OF35)
DIV2_DQHH(0x0F32)
i 31 30 29 28 27 26 25 24
B DIV2_DQ[31:24]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV2_DQHL(0xO0F33)
i1 23 22 21 20 19 18 17 16
B DIV2_DQ[23:16]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV2_DQLH(0xO0F34)
i1 15 14 13 12 11 10 9 8
ZiR DIV2_DQ[15:8]
it} R/W R/W R/W R/W R/W R/W R/W R/W
S{iE 0 0 0 0 0 0 0 0
DIV2_DQLL(0x0F35)
i 7 6 5 4 3 2 1 (]
ZiR DIV2_DQ[7:0]
it} R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
i E=4 7 i::p%
[31:0] | DIV2_.DQ | DIV2 897, DIV2_DQH A& 16 fi, DIV2_DQL J1& 16 fi
11.4.25 DIV2_DR (0x0F36, 0x0F37)
DIV2_DRH(0xO0F36)
i1 15 14 13 12 11 10 9 8
B DIV2_DR[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
DIV2_DRL(0x0F37)
iz 7 6 5 4 3 2 1 (]
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E= DIV2_DR[7:0]
- Jid] R/W R/W R/IW R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
fir E21 7 1125
[15:0] | DIV2_DR | DIV2 BI5%K
11.4.26 DIV3_DA (0x0F20, 0xOF21, 0x0OF22, 0x0F23)
DIV3_DAHH(0x0F20)
i1 31 30 29 28 27 26 25 24
B DIV3_DA[31:24]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
DIV3_DAHL(0x0F21)
i 23 22 21 20 19 18 17 16
ZiR DIV3_DA[23:16]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
DIV3_DALH(0x0F22)
i 15 14 13 12 11 10 9 8
ZiR DIV3_DA[15:8]
it} R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
DIV3_DALL(0x0F23)
i 7 6 5 4 3 2 1 0
ZiR DIV3_DA[7:0]
it} R/W R/W R/W R/W R/W R/W R/W R/W
=L V= 0 0 0 0 0 0 0 0
i E21 7 1%
[31:0]1 | DIV3_DA | DIV3 89#5 k%21, DIV3_DAH A& 16 {i, DIV3_DAL H1& 16 i
11.4.27 DIV3_DB (0x0F24, 0x0F25)
DIV3_DBH(0x0F24)
i 15 14 13 12 11 10 9 8
B DIV3_DBI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=Livd [l 0 0 0 0 0 0 0 0
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DIV3_DBL(0x0F25)
i1 7 6 5 4 3 2 1 0
B DIV3_DB[7:0]
E-Jid] R/W R/IW R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
fi E21 7 1125
[15:0] | DIV3_DB | DIV3 Y B 3557288, NBRIENIPREL
11.4.28 DIV3_DQ (0x0F26, 0x0F27, 0xOF28, 0x0F29)
DIV3_DQHH(0x0F26)
i 31 30 29 28 27 26 25 24
AR DIV3_DQ[31:24]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
DIV3_DQHL(0x0F27)
i 23 22 21 20 19 18 17 16
2R DIV3_DQ[23:16]
it} R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
DIV3_DQLH(0x0F28)
i 15 14 13 12 11 10 9 8
ZiR DIV3_DQ[15:8]
it} R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
DIV3_DQLL(0x0F29)
i 7 6 5 4 3 2 1 0
ZiR DIV3_DQ[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
fi E=4 77 i::pu
[31:0] | DIV3_DQ | DIV3 97, DIV3_.DQH A& 16 fiI, DIV3_DQL H1E 16 1L
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11.4.29 DIV3_DR (0xOF2A, 0xOF2B)

DIV3_DRH(0x0F2A)
i 15 14 13 12 11 10 9 8
E=4 DIV3_DR[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
DIV3_DRL(0x0OF2B)
fi 7 6 5 4 3 2 1 0
&R DIV3_DR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
fi E=4 7 i::p%
[15:0] | DIV3_DR | DIV3 BUR%K
11.4.30 SCAT0_COS (0x0F16, 0x0F17)
SCATO_COSH(0x0F16)
i1 15 14 13 12 11 10 9 8
B SCAT0_COS[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
SCATO_COSL(0x0F17)
fi 7 6 5 4 3 2 1 (]
B SCAT0_COS[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
fi E=4 7 i::pu
[15:0] | SCATO_COS | SCATO 7T SIN/COS. ATAN &= AY COS HIA
11.4.31 SCATO_SIN (0xOF18, 0x0F19)
SCATO_SINH(0x0F18)
i 15 14 13 12 11 10 9 8
B SCATO_SIN[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
SCATO_SINL(0x0F19)
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iz 7 6 5 4 3 2 1 0
B SCATO_SIN[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCATO_SIN | SCATO &% SIN/COS. ATAN #E{H9 SIN A
11.4.32 SCATO_THE (0xOF1A, 0xOF1B)
SCATO_THEH(0x0F1A)
f 15 14 13 12 11 10 9 8
BR SCATO_THE[15:8]
£ it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
SCATO_THEL(OxOF1B)
f 7 6 5 4 3 2 1 0
BR SCATO_THE[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCATO_THE | SCATO &5 SIN/COS #=,69 THE A
11.4.33 SCATO_RES1 (0xOF1C, 0xOF1D)
SCATO_RESTH(0xOF1C)
172 15 14 13 12 11 10 9 8
BR SCATO_RES1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
SCATO_RES1L(0xOF1D)
f 7 6 5 4 3 2 1 0
2R SCATO_RES1[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | SCATO_RES1 | SCATO H5% SIN/COS 18 COS #id,, ATAN X AU H
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11.4.34 SCATO_RES2 (0xOF1E, 0xOF1F)

SCATO_RES2H(0xOF1E)
i 15 14 13 12 11 10 9 8
=477 SCATO_RES2[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
SCATO_RES2L (0XOF1F)
fi 7 6 5 4 3 2 1 (]
Bk SCATO_RES2[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCATO_RES2 | SCATO 5T SIN/COS #&z89 SIN i, ATAN X0 H

11.4.35 SCAT1_COS (0xOFOC, 0x0FOD)

SCAT1_COSH(0x0F0C)
fi 15 14 13 12 11 10 9 8
AR SCAT1_COS[15:8]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
SCAT1_COSL(0x0FO0D)
i 7 6 5 4 3 2 1 0
AR SCAT1_COS[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i B fiik
[15:0] | SCAT1_COS | SCAT1 87t SIN/COS. ATAN &z A7 COS A
11.4.36 SCAT1_SIN (OxOFOE, 0xOFOF)
SCAT1_SINH(0xOFOQE)
fi 15 14 13 12 1 10 9 8
B SCAT1_SIN[15:8]
xR R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
SCAT1_SINL(OxOFOF)
V4.0 151 wwwfortiortech.com



Fortior Tech

a5 7|
P BB FU6815_65_64
i 7 6 5 4 3 2 1 0
BIR SCAT1_SIN[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz am iR
[15:0] | SCAT1_SIN | SCAT1 BT SIN/COS. ATAN #Ez{HY SIN A
11.4.37 SCAT1_THE (0x0F10, 0xOF11)
SCAT1_THEH(0x0F10)
v 15 14 13 12 11 10 9 8
BR SCAT1_THE[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
SCAT1_THEL(OxOF11)
L7 7 6 5 4 3 2 1 0
BR SCAT1_THE[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
Liv4 2R iR
[15:0] | SCAT1_THE | SCAT1 &7t SIN/COS #&=,89 THE A
11.4.38 SCAT1_RES1 (0x0F12, 0x0F13)
SCAT1_RES1TH(0x0F12)
v 15 14 13 12 11 10 9 8
BR SCAT1_RES1[15:8]
ZEHY R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
SCAT1_RES1L(0x0F13)
L7 7 6 5 4 3 2 1 0
2R SCAT1_RES1[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | SCAT1_RES1 | SCAT1 B 7T SIN/COS #8895 COS i, ATAN X fuiaH
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11.4.39 SCAT1_RES2 (0xOF14, 0xOF15)

SCAT1_RES2H(0x0F14)
i 15 14 13 12 11 10 9 8
=477 SCAT1_RES2[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
SCAT1_RES2L(0x0F15)
fi 7 6 5 4 3 2 1 (]
Bk SCAT1_RES2[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCAT1_RES2 | SCAT1 7T SIN/COS #= A SIN 3, ATAN =X i

11.4.40 SCAT2_COS (0xO0F02, 0x0F03)

SCAT2_COSH(0x0F02)
fi 15 14 13 12 1 10 9 8
B SCAT2_COS[15:8]
xE R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
SCAT2_COSL(0x0F03)
fi 7 6 5 4 3 2 1 0
B SCAT2_COS[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
fi B fiik
[15:0] | SCAT2_COS | SCAT2 27t SIN/COS. ATAN R EY COS A
11.4.41 SCAT2_SIN (0xOF04, 0xOF05)
SCAT2_SINH(0x0F04)
fi 15 14 13 12 11 10 9 8
B SCAT2_SIN[15:8]
xR R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
SCAT2_SINL(0x0F05)
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(v 7 6 5 4 3 2 1 0
2R SCAT2_SIN[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S40E 0 0 0 0 0 0 0 0
o & ik
[15:0] SCAT2_SIN | SCAT2 AT SIN/COS. ATAN #&Z(89 SIN & A

11.4.42 SCAT2_THE (0x0F06, 0xOF07)

SCAT2_THEH(0x0F06)
i 15 14 13 12 11 10 9 8
B SCAT2_THE[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
SCAT2_THEL(0x0F07)
i 7 6 5 4 3 2 1 0
B SCAT2_THE[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fir Am 114
[15:0] | SCAT2_THE | SCAT2 B33 SIN/COS #8308 THE A

11.4.43 SCAT2_RES1 (0x0F08, 0xOF09)

SCAT2_RESTH(0xOF08)
{1 15 14 13 12 11 10 9 8
B SCAT2_RES1[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
SCAT2_RES1L(0x0F09)
i 7 6 5 4 3 2 1 (]
B SCAT2_RES1[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCAT2_RES1 | SCAT2 25T SIN/COS &= #9 COS #itH, ATAN XUt
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11.4.44 SCAT2_RES2 (0xOFOA, 0xOF0B)

SCAT2_RES2H(0xOF0A)
i 15 14 13 12 11 10 9 8
=477 SCAT2_RES[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
SCAT2_RES2L(0x0F0B)
fi 7 6 5 4 3 2 1 (]
Bk SCAT2_RES[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCAT2_RES2 | SCAT2 7T SIN/COS #& A SIN 3, ATAN ik H

11.4.45 SCAT3_COS (0xOEF8, 0x0EF9)

SCAT3_COSH(0x0EF8)
fi 15 14 13 12 1 10 9 8
B SCAT3_COS[15:8]
xE R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
SCAT3_COSL(0x0EF9)
fi 7 6 5 4 3 2 1 0
B SCAT3_COS[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
fi B fiik
[15:0] | SCAT3_COS | SCAT3 BT SIN/COS. ATAN t&zU89 COS #IA
11.4.46 SCAT3_SIN (OxOEFA, OxOEFB)
SCAT3_SINH(Ox0EFA)
fi 15 14 13 12 11 10 9 8
B SCAT3_SIN[15:8]
xR R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
SCAT3_SINL(OxOEFB)
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(v 7 6 5 4 3 2 1 0
2R SCAT3_SIN[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S40E 0 0 0 0 0 0 0 0
o & ik
[15:0] SCAT3_SIN | SCAT3 AT SIN/COS. ATAN #&Z(89 SIN & A

11.4.47 SCAT3_THE (0OxOEFC, 0xOEFD)

SCAT3_THEH(0xOEFC)
i 15 14 13 12 11 10 9 8
B SCAT3_THE[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
SCAT3_THEL(0xOEFD)
i 7 6 5 4 3 2 1 0
B SCAT3_THE[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fir Am 114
[15:0] | SCAT3_THE | SCAT3 BT SIN/COS #&30H) THE A

11.4.48 SCAT3_RES1 (OxOEFE, OxOEFF)

SCAT3_RESTH(OXOEFE)
{1 15 14 13 12 11 10 9 8
B SCAT3_RES1[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
SCAT3_RES1L(0XOEFF)
i 7 6 5 4 3 2 1 (]
B SCAT3_RES1[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | SCAT3_RES1 | SCAT3 25T SIN/COS #83( COS #itl, ATAN =R A UHH
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11.4.49 SCAT3_RES2 (0xOF00, 0xOF01)

SCAT3_RES2H(0x0F00)
i 15 14 13 12 11 10 9 8
Bk SCAT3_RES[15:8]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
SCAT3_RES2L (0x0F01)
fi 7 6 5 4 3 2 1 0
2R SCAT3_RES[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i 2R i::p%
[15:0] | SCAT3_RES2 | SCAT3 #7T SIN/COS #= 89 SIN i, ATAN #8905 H

11.4.50 LPFO_K (0xOFDO, 0xOFD1)

LPFO_KH(0xOFDO)
fi 15 14 13 12 1 10 9 8
AR LPFO_K[15:8]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
LPFO_KL(OxOFD1)
i 7 6 5 4 3 2 1 0
AR LPFO_K[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
i B fiik
[15:0] | LPFO_K[15:0] | LPFO &9 K A
11.4.51 LPFO_X (0xOFD2, 0xOFD3)
LPFO_XH(0xOFD2)
i 15 14 13 12 1 10 9 8
E= LPFO_X[15:8]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
LPFO_XL(OxOFD3)
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i 7 6 5 4 3 2 1 0
E= LPFO_X[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
fu 2R iR
[15:0] | LPFO_X[15:0] | LPFO 9 X 3 A
11.4.52 LPFO0_Y (0xOFD4, 0xOFD5, 0xOFD6, 0xOFD7)
LPFO_YHH(0xOFD4)
i 31 30 29 28 27 26 25 24
AR LPFO_Y[31:24]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
LPFO_YHL(OXOFD5)
i 23 22 21 20 19 18 17 16
£ LPFO_Y[23:16]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
LPFO_YLH(OxOFD6)
i1 15 14 13 12 11 10 9 8
B LPF0_Y[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
LPFO_YLL(0xOFD7)
fi 7 6 5 4 3 2 1 (]
B LPF0_Y[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2 iR
LPFO B izHERmAREARS
[31:0] | LPFO_Y[31:0] | ¥ AMZ: LPFO_ Yy
I AZ: LPFO_Y,
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11.4.53 LPF1_K (0xOFC8, 0xOFC9)

LPF1_KH(OxOFC8)
{1 15 14 13 12 11 10 9 8
=477 LPF1_K[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
LPF1_KL(0xOFC9)
fi 7 6 5 4 3 2 1 0
&R LPF1_K[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
fi E=4 77 i::p%
[15:0] | LPF1_K[15:0] | LPF1 89 K #@A
11.4.54 LPF1_X (OxOFCA, 0xOFCB)
LPF1_XH(OxOFCA)
i1 15 14 13 12 11 10 9 8
B LPF1_X[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
LPF1_XL(OxOFCB)
fi 7 6 5 4 3 2 1 0
B LPF1_X[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
fi E=4 7 ;P4
[15:0] | LPF1_X[15:0] | LPF1 9 X #&A
11.4.55 LPF1_Y (0xOFCC, 0xOFCD, 0xOFCE, 0xOFCF)
LPF1_YHH(0xOFCC)
{1 31 30 29 28 27 26 25 24
B LPF1_Y[31:24]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
LPF1_YHL(OxOFCD)
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i 23 22 21 20 19 18 17 16
B LPF1.Y[23:16]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
LPF1_YLH(OXOFCE)
i 15 14 13 12 11 10 9 8
AR LPF1.Y[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
LPF1_YLL(OXOFCF)
fi 7 6 5 4 3 2 1 0
Bk LPF1_Y[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
LPF1 BizFERtmARERS
[31:0] | LPF1_Y[31:0] | #IARZ: LPF1 Y«
HIHAZA: LPF1_Y,
11.4.56 LPF2_K (0xOF78, 0xOF79)
LPF2_KH(0Ox0F78)
i1 15 14 13 12 11 10 9 8
iR LPF2_K[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
LPF2_KL(0xOF79)
{1 7 6 5 4 3 2 1 (]
B LPF2_K[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | LPF2_K[15:0] | LPF2 #9 K #A
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11.4.57 LPF2_X (0xOF7A, 0xOF7B)

LPF2_XH(0xOF7A)
iz 15 14 13 12 11 10 9 8
B8R LPF2_X[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
LPF2_XL(0xO0F7B)
i 7 6 5 4 3 2 1 0
AR LPF2_X[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
fi B faid
[15:0] | LPF2_X[15:0] | LPF2 B9 X 3@ A
11.4.58 LPF2_Y (0xOF7C, 0xOF7D, 0xOF7E, OxOF7F)
LPF2_YHH(0xOF7C)
i 31 30 29 28 27 26 25 24
AR LPF2_Y[31:24]
xE R/W R/W R/W R/W R/W R/W R/W R/W
p=KIVA[=] 0 0 0 0 0 0 0 0
LPF2_YHL(0xOF7D)
i 23 22 21 20 19 18 17 16
AR LPF2_Y[23:16]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
LPF2_YLH(OxOF7E)
iz 15 14 13 12 11 10 9 8
B LPF2_Y[15:8]
E-Sic) R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
LPF2_YLL(OxOF7F)
iz 7 6 5 4 3 2 1 0
B LPF2_Y[7:0]
E-Sic) R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
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fir &5 faiid

LPF2 BnizHFssimARHRE
BMARS: LPF2 Yy
BMHEARA: LPF2 Y,

[31:0] | LPF2_Y[31:0]

11.4.59 LPF3_K (0x0F70, 0x0OF71)

LPF3_KH(0x0F70)
iz 15 14 13 12 11 10 9 8
2R LPF3_K[15:8]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
LPF3_KL(0x0F71)
fi 7 6 5 4 3 2 1 0
AR LPF3_K[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
f E24 g
[15:0] | LPF3_K[15:0] | LPF3 B KEIA
11.4.60 LPF3_X (0x0F72, 0xOF73)
LPF3_XH(0x0F72)
iz 15 14 13 12 11 10 9 8
B LPF3_X[15:8]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
LPF3_XL(0x0F73)
fiz 7 6 5 4 3 2 1 0
B LPF3_X[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
i E=4 fiik
[15:0] | LPF3_K[15:0] | LPF3 &9 X ¥ A
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11.4.61 LPF3_Y (0xOF74, 0xOF75, 0x0OF76, 0xOF77)

LPF3_YHH(0x0F74)
i 31 30 29 28 27 26 25 24
E=4 LPF3_Y[31:24]
-] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
LPF3_YHL(OxOF75)
fi 23 22 21 20 19 18 17 16
&R LPF3_Y[23:16]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
LPF3_YLH(OxOF76)
i1 15 14 13 12 11 10 9 8
B LPF3_Y[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
LPF3_YLL(0xO0F77)
i1 7 6 5 4 3 2 1 0
B LPF3_Y[7:0]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
fi 2 (::pUS
LPF3 Btz H 7R NmARERNE
[31:0] | LPF3_Y[31:0] | ¥ AMZ: LPF3_ Yy
HHAE: LPF3_Y«
11.4.62 PI0_KP (0xOFB8, 0x0FB9)
PI0_KPH(OxOFB8)
i1 15 14 13 12 11 10 9 8
B PI0_KP[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI0_KPL(0x0FB9)
i 7 6 5 4 3 2 1 0
B PIO_KP[7:0]
E-Jidl R/W R/W R/W R/IW R/W R/W R/W R/W
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E4E 0 0 0 0 0 0 0 0
i 2R iR
[15:0] PIO_KP | PIO BYELBIZR %S
11.4.63 PI0_EK1 (OxOFBA, 0xOFBB)
PI0_EK1H(0OXOFBA)
fz 15 14 13 12 11 10 9 8
B PI0_EK1[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
PI0_EK1L(OxOFBB)
iz 7 6 5 4 3 2 1 0
2R PI0_EK1[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | PIO_EK1 | PI0O 9 E—RIGABIRES
11.4.64 P10_EK (0xOFBC, 0xOFBD)
PI0_EKH(0xOFBC)
iz 15 14 13 12 11 10 9 8
BR PI0_EK[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI0_EKL(0xOFBD)
iz 7 6 5 4 3 2 1 0
2R PI0_EK[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
L7 2R iR
[15:0] PI0_EK | PI0 IARBARES
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11.4.65 PI10_KI (0xOFBE, 0xOFBF)

PIO_KIH(OxOFBE)
i 15 14 13 12 11 10 9 8
E=4 PIO_KI[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI0_KIL(OxOFBF)
fi 7 6 5 4 3 2 1 0
&R PIO_KI[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] PIO_KI | PIO B9FRH ER %L
11.4.66 PI0_UKH (0xOFCO0, 0xOFC1)
PI0_UKHH(OxOFCO0)
i1 15 14 13 12 11 10 9 8
B PI0_UKH[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PIO_UKHL(OxOFC1)
fi 7 6 5 4 3 2 1 0
B PIO_UKH[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 7 i::p%
[15:0] | PIO_UKH | PIO BYIHH4ER S 16 1L
11.4.67 PI0_UKL (0xOFC2, 0xOFC3)
PI0_UKLH(0xOFC2)
i 15 14 13 12 11 10 9 8
B PI0_UKL[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI0_UKLL(0OxOFC3)
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iz 7 6 5 4 3 2 1 0
B PI0_UKL[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | PIO_UKL | PIO 895 45 R4 16 L

11.4.68 PI0O_UKMAX (0xOFC4, 0xOFC5)

PI0_UKMAXH(0xO0FC4)
i 15 14 13 12 11 10 9 8
B PI0_UKMAX[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
PI0_UKMAXL(0xOFC5)
i 7 6 5 4 3 2 1 0
AR PI0_UKMAX[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
i1 E=4 7 iR
[15:0] | PIO_UKMAX | PIO 9% H RIS AE

11.4.69 P10_UKMIN (0xOFCé6, 0xOFC7)

PI0_UKMINH(0xOFC6)
i 15 14 13 12 11 10 9 8
B PI0_UKMIN[15:8]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
PI0_UKMINL(OXOFC7)
i 7 6 5 4 3 2 1 (]
ZiR PI0_UKMIN[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
i E=4 7 (::p%
[15:0] | PIO_UKMIN | PIO 8% H A3 895 /IVE
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11.4.70 PI1_KP (0xOFA8, OxOFA9)

PI1_KPH(OXOFA8)
i 15 14 13 12 11 10 9 8
E=4 PI1_KP[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI1_KPL(0xOFA9)
fi 7 6 5 4 3 2 1 0
&R PI1_KP[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:01 | PIN_KP | PI1 BULLHBIZREL
11.4.71 PI1_EK1 (OxOFAA, 0xOFAB)
PI1_EKTH(OxOFAA)
i1 15 14 13 12 11 10 9 8
B PI1_EK1[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI1_EK1L(0OxOFAB)
fi 7 6 5 4 3 2 1 0
B PI1_EK1[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
[15:0] | PI1_EK1 | PI1 B9 E—RMANRES
11.4.72 PI1_EK (0xOFAC, 0xOFAD)
PI1_EKH(0xOFAC)
i 15 14 13 12 11 10 9 8
B PI1_EK[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI1_EKL(OXOFAD)
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L7 7 6 5 4 3 2 1 0
B PI1_EK[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz 2 iR
[15:0] PI1_EK | PI1 9K ANIRES
11.4.73 PI1_KI (OxOFAE, 0xOFAF)
PI1_KIH(OxOFAE)
L4 15 14 13 12 11 10 9 8
BR PI1_KI[15:8]
ZH R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
PI1_KIL(OXOFAF)
L7 7 6 5 4 3 2 1 0
BR PI1_KI[7:0]
ZH R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R ik
[15:0] PI1_ KI | P11 B9FR 9 &K
11.4.74 PI1_UKH (0xOFBO, 0xOFB1)
PI1_UKHH(0xOFBO)
172 15 14 13 12 11 10 9 8
BR PI1_UKH[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI1_UKHL(OxOFB1)
v 7 6 5 4 3 2 1 0
2R PI1_UKH[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz B iR
[15:0] | PI1_UKH | P11 B9 HH4E RS 16 1L
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11.4.75 PI1_UKL (0xOFB2, 0xOFB3)

PI1_UKLH(OxOFB2)
i 15 14 13 12 11 10 9 8
E=4 PI1_UKL[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI1_UKLL(0xOFB3)
fi 7 6 5 4 3 2 1 0
&R PI1_UKL[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] | PIM_UKL | PI1 9% 4 R1% 16 4L
11.4.76 PI1_UKMAX (0xOFB4, 0xOFB5)
PI1_UKMAXH(0xOFB4)
i1 15 14 13 12 11 10 9 8
B PI1_UKMAX[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI1_UKMAXL(0OxOFB5)
fi 7 6 5 4 3 2 1 0
B PI1_UKMAX[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
i1 E=4 iR
[15:0] | PIT_UKMAX | PI1 {98 /A F R KXIE
11.4.77 PI1_UKMIN (0xOFBé6, 0xOFB7)
PI1_UKMINH(OXO0FB6)
i 15 14 13 12 11 10 9 8
B PI1_UKMIN[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
PI1_UKMINL(OxOFB7)
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iz 7 6 5 4 3 2 1 0
2R PI1_UKMIN[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= ] 0 0 0 0 0 0 0 0
iz 4 7 iR
[15:0]1 | PI1_UKMIN | PI1 895 H RiF 89 SR/IME

11.4.78 PI2_KP (0xOF5C, 0xOF5D)

PI2_KPH(0OxOF5C)
i 15 14 13 12 11 10 9 8
B PI2_KP[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
PI2_KPL(0xOF5D)
i 7 6 5 4 3 2 1 0
AR PI2_KP[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
i1 E=4 7 1135
[15:0]1 | PI2_KP | PI2 BULLHBIZREL

11.4.79 PI2_EK1 (0xOF5E, 0xOF5F)

PI2_EK1H(OxOF5E)
{1 15 14 13 12 11 10 9 8
B PI2_EK1[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
PI2_EK1L(OXOF5F)
i 7 6 5 4 3 2 1 0
B PI2_EK1[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i1 E=4 7 (::p%
[15:0] | PI2_.EK1 | PI2 (9 E—RBANRES
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11.4.80 PI2_EK (OxOF60, 0xOF61)

P12_EKH(0x0F60)

i 15 14 13 12 11 10 9 8
E=4 PI2_EK[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI2_EKL(0xO0F61)
fi 7 6 5 4 3 2 1 0
&R PI2_EK[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] | PI2_EK | PI2 9 KMANRES
11.4.81 P12_KI (0xOF62, 0x0F63)
PI2_KIH(0x0F62)
i1 15 14 13 12 11 10 9 8
B PI2_KI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI2_KIL(OxOF63)
fi 7 6 5 4 3 2 1 0
B PI2_KI[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
[15:0] PI2_KI | PI2 B9FR 2R &R
11.4.82 PI2_UKH (0xOF64, 0xOF65)
PI2_UKHH(0xOF 64)
i 15 14 13 12 11 10 9 8
B PI2_UKH[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI2_UKHL(0xOF65)
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iz 7 6 5 4 3 2 1 0
B PI2_UKHI7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | PI2.UKH | PR B98I 16 L
11.4.83 PI2_UKL (0x0F66, 0x0F67)
PI2_UKLH(0x0F66)
v 15 14 13 12 11 10 9 8
BR PI2_UKL[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
PI2_UKLL(0OxOF67)
fz 7 6 5 4 3 2 1 0
B PI2_UKL[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R ik
[15:0] | PI2_UKL | PI2 89% HB91% 16 £
11.4.84 PI2_MAX (0x0F68, 0x0F69)
PI2_MAXH(0x0F68)
172 15 14 13 12 11 10 9 8
BR PI2_MAX[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI2_MAXL(0xO0F69)
f 7 6 5 4 3 2 1 0
2R PI2_MAX[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | PI2.MAX | PI2 i ARiFsRXE
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11.4.85 PI2_MIN (0x0F6A, 0x0F6B)

PI12_MINH(0x0F6A)

{1 15 14 13 12 11 10 9 8
=477 PI2_MIN[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
PI2_MINL(0OxOF6B)
fi 7 6 5 4 3 2 1 0
&R PI2_MIN[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] | PI2_MIN | PI2 9% H /i 898/IME
11.4.86 P12_KD (0x0F6C, 0x0F6D)
PI2_KDH(0x0F6C)
i1 15 14 13 12 11 10 9 8
B PI2_KD[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
PI2_KDL(0xOF6D)
fi 7 6 5 4 3 2 1 0
B PI2_KD[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
i1 2R iR
[15:0] | PI2_.KD | PI2 B9% 9 F %L
11.4.87 PI2_EK2 (OxOF6E, 0xOF6F)
PI2_EK2H(0xOF6E)
{1 15 14 13 12 11 10 9 8
B PI2_EK2[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
PI2_EK2L(0OxOF 6F)
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iz 7 6 5 4 3 2 1 0
B PI12_EK2[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | PI2_EK2 | P2 B9 L EGANIRES
11.4.88 PI3_KP (0xOF48, 0x0F49)
PI3_KPH(0x0F48)
v 15 14 13 12 11 10 9 8
BR PI3_KP[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
PI3_KPL (0xOF49)
fz 7 6 5 4 3 2 1 0
BR PI3_KP[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R ik
[15:0] PI3_KP | PI3 BYLL{BIZR %K
11.4.89 PI3_EK1 (0xOF4A, 0xOF4B)
PI3_EKTH(0XOF4A)
v 15 14 13 12 11 10 9 8
BR PI3_EK1[15:8]
ZEHY R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI3_EK1L(0OxOF4B)
L7 7 6 5 4 3 2 1 0
2R PI3_EK1[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
L7 B iR
[15:0] | PI3_EK1 | PI3 MY t—RiGAIRES
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11.4.90 PI3_EK (OxOF4C, OxOF4D)

PI3_EKH(0x0F4C)

i 15 14 13 12 11 10 9 8
E=4 PI3_EK[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI3_EKL(0xOF4D)
fi 7 6 5 4 3 2 1 0
&R PI3_EK[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] | PI3_EK | PI3 {9 KMANRES
11.4.91 PI3_KI (OxOF4E, OxOF4F)
PI3_KIH(0xOF4E)
i1 15 14 13 12 11 10 9 8
B PI3_KI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI3_KIL(OXOF4F)
fi 7 6 5 4 3 2 1 0
B PI3_KI[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
[15:0] PI3_KI | PI3 H9FR R &N
11.4.92 PI3_UKH (0xOF50, 0xOF51)
PI3_UKHH(0xOF50)
i 15 14 13 12 11 10 9 8
ZiR PI3_UKHI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI3_UKHL(0x0F51)
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i 7 6 5 4 3 2 1 0
BIR PI3_UKHI7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | PI3_UKH | PI3 BUMitHEERS 16 1iL
11.4.93 PI3_UKL (0x0F52, 0xOF53)
PI3_UKLH(0x0F52)
v 15 14 13 12 11 10 9 8
BR PI3_UKL[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
PI3_UKLL(0OxOF53)
fz 7 6 5 4 3 2 1 0
BR PI3_UKL[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R ik
[15:0] | PI3_UKL | PI3 895 45 R1K 16 iz
11.4.94 PI3_UKMAX (0xOF54, 0xOF55)
PI3_UKMAXH(0x0F54)
172 15 14 13 12 11 10 9 8
BR PI3_UKMAX[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
PI3_UKMAXL(0x0F55)
f 7 6 5 4 3 2 1 0
2R PI3_UKMAX[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R iR
[15:0] | PI3_UKMAX | PI3 B0isi i i B9 e A {E
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11.4.95 PI3_UKMIN (0x0F56, 0x0F57)

PI3_UKMINH(0xO0F56)
i 15 14 13 12 11 10 9 8
ZiR PI3_UKMIN[15:8]
E- it R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
PI3_UKMINL(0xOF57)
fi 7 6 5 4 3 2 1 0
ZiR PI3_UKMIN[7:0]
S} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=1 7 i::p%
[15:0] | PI3_UKMIN | PI3 893 H i 895/
11.4.96 PI3_KD (0x0F58, 0x0F59)
PI3_KDH(0x0F58)
i1 15 14 13 12 11 10 9 8
B PI3_KD[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI3_KDL(0xO0F59)
fi 7 6 5 4 3 2 1 0
B PI3_KD[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
[15:0]1 | PI3_KD | PI3 B9 ZEL
11.4.97 PI3_EK2 (0xOF5A, 0xOF5B)
PI3_EK2H(0xOF5A)
i 15 14 13 12 11 10 9 8
B PI3_EK2[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
PI3_EK2L(0x0F5B)
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iz 7 6 5 4 3 2 1 0
2R PI3_EK2[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | PI3_EK2 | PI3 ML EIGANIRES
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12 PFC
12.1 PFC 12{Ei%EH
12.1.1 &7

PFC(Power Factor Correction)BIINREIARIE, TEFARRSERNHBENFAZR, Mk
BERAT, BEBHRSRBETE,

PFC R BB LA T4

m EHEEL

B ADC B&iXE

B SRR SRR

L1

+0o

o I . .

o— 4

AC Input ——a
o T~

Z X D4 R6 | ——c2 (o — R8

Rs

LT
N

ol

VHALF
o
c
B

P1.4/A3M
P1.5/A3P

v
AD12 %‘ :

ADx
P2.4/AD2

ADC

l

PFC Module

/
k—<CMP5 P1.3/A30

12-1 PFC t#4ER X AR EE
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U[‘)C L/\\C 11‘\C CMP5
UDC_REF UDC_UK v PFC_DR )
e P IAUEF»@—» PI[TAC UKy (N PR DR o, Rougpur | P - po. 3
~ Voltage error | " Current error ‘
compensation 1 KM compensation PFC_ARR PWM out
UAVG?
_ YUAC
UAVG = N
$ Voltage feedforward compensation
[
UAC

12-2 PFCIEHL R IZIEE]
PFC {E3REIE B FiR E4MEIEIR . BEFTEIAMEELR . BRIZEMEERE PWM AR,
12.1.2 BEIRE¢MEIER

o FFIREAMEAEI PFC BAMF, EMANBPIRENEREESE(E UDC_REF 5 ADC R
BEBOSTOREIR R UDC BOEME; ZEEEA PRSI, F5IME UDC_UK, SMRHITHE =
A HITIZ/PFC_OUTARR = 24M/ PFC_ARR/PFC_OUTARR,

12.1.3 BBEFIIR¢MEIEIR
B AT MEIE R T B A FIEMA R B E I A SR\ RIS R T RIS IE R IR,
12.1.4 FIIBE UAVG BitE

SEI98BE UAVG RESREIMARREBE UAC B9FII8B £, PFCIRIRSZIFEHSHEENITE UAVG;
NT RIHFIRIER, APTRIEGERMITE, 18ARIEEE) PFC IEHRITE UAVG, IHEAA:
S UAC

AVG = 2=——
UAVG = =—

Hep, UAC HBIARIMERE; N ¥ NTHREARRRE UAC B9IREL

UAC

UTHR — -

< t
| N = 1/2Ts (N > UCTHR)
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12-3 UAVG BitE

B EshitE UAVGGRE PFC_CRO[UAVGCDIS] = 0): UAVG BIHEEERAENTIEHR T,
UTHR A—NTEEHNEIRRMERRIVEBEE, Ts /3 UAC K#FFEHS, UCTHR 73 UAC R
TR, PFCRIRAFIEZRT UAC XF UTHR B E—1 UAC /VF UTHR A—1 it EEEBRYES R/

PREAKAFIXREIN, BIE]{SEIFIFEBE UAVG,

REBE6IE UAVG(IRE PFC_CRO[UAVGCDIS] = 1): i & PFC_CRO[UAVGSW] =1, PFC t&1R
EIAE— IR+ EL55R 22450 PFC_CRO[UAVGSWIE AN FEEA, & UAC EINMERREA N 53] UAVG,
FAFTEI{EMA SYS TICK #RIRFEAM TIMER FRIER—T T, SPITMRHBI—IRITE UAVG,
IREJ{SE EREY UAVG,

12.1.5 BiIREMEIER

ERIREMERIR A PFC IR, HIBAINATEBEINERSE(E IAC_REF 5 ADC X
BUSCRREB/RX BRI IAC HVEME; ZEMEEA Pl £HI28, FERf@E IAC_UK, RIFHITIME =
24M/PFC_ARR,

UAC

UDCLK»(i) >%IACREF>

1 KM
UAVG?

12-4 |ACREG i+ ERIEE

EimES%E{E IAC_REF 8977 4: PFC B94MA%KIH UDC_UK MIBARIREE UAC B95RIR, S5HE
AIRAMEAR M HARSRLUAZIEE MBI RN BN, BE5REREHM KM ERE, 5] IAC_REF,

12.1.6 PWM Hi =R

CMP5
PFCOE

TAC UK, <>PFC7DR oUTPUT |_PWM } > 0.3

PFC_ARR

12-5 PWM HiH [RIZAEE]
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PFC BRI 4L IAC_UK 3k PWM =, 2T 9:1AC_UK/32768*100%., IAC_UK HB&EIS
=R LR & PWM Bt Eix 0 P03, 40

12-5 Fi7R, IAC_UK*PFC_ARR/32768 tJ{$%| PFC_DR, PFC_DR 5 PFC it#{88LbiR~=4%
PWM; # PFC_DR > PFC_CNTR, PWM #ith 1; RZ, PWM HitH 0, % PFC %t f &8
PFC_CRO[PFCOE]# 1, PWM HittZ|iwOA PO.3,

PFC_CNTR A IAC_TRIG IAC_TRIG UAC_TRIG

\J\ PFC_DR< PFC_ARR/2&& | | PFC DRZPFC_ARR/2| |
%trg_iﬁdly ! P2FTEN = 0 [ P2FTEN =1 !
=
IAC_TRIG IAC_TRIG UAC_TRIG
PFCDR _| et

‘7 ”””””””””” FoTT T T T T ””:7 ”””””””””;’i ”””””””” N

trg dly trg dly

PWM ‘

12-6 PWM #iH 5 IAC/UAC FHEBFHLE]
12.1.7 S RFRIPS5ZFEIRER

PFC 1IR3 RIRIPINRE, {FRE CMP5(&E CMP CR4[CMP5EN] = 1), BIFFE PFC I RIRIP
IfgE; BLE PFC_CRO[CMPSDIVITIIRE CMP5 BUIEIRZREL, = CMP5 A 1, BIFEETREIPE
=, PFCHI PWM HitB{EEE ¥, BLE PFC_CRO[PFCOE] = 0 oJ RIS RARIPIRE,

12.1.8 UAC/IAC/UDC F##
12.1.8.1 UDC X#$

B fEF FOC#REY UDC R4, 81 FOC HiREARIRFE—IX
B [EEER ADC BiE 2

12.1.8.2 IAC F#¥

m S RFERRN LR iSRRI

m  PFC_CR2[P2FTEN]#] PFC_DR REft & KIER(MNE 12-6 Fi7R): 2 PFC_CR2[P2FTEN] = 0
H PFC_DR < PFC_ARR/2 B, PFC_CNTR 312 i smfit &K 4¥; 5N PFC_CNTR i1+412)
i AR & SRAE(IN PFC_CR2[P2FTEN] =1, 8 PFC_DR = PFC_ARR/2); i&E PFC_TRGDLY TJ
FEIREHE, ity PFC_CNTR 6 Lit#8ZI PFC_TRGDLY*8, i3 PFC_CNTR [@ it
#73(PFC_ARR - PFC_TRGDLY*8),

B [EE{FER ADC &EiE 12

m fEZE PFC_CRO[CCHSEL] = 0, 5 PFC_CSO ik IAC HIEH(E; 8% ADC HEEEEE N
0~5V, BN 25V, M PFC_CSO = 2.5/5V*32768 = 16384(0x4000).
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12.1.8.3 UAC X

B 25 PFC_CR1[UACSAMSELIECE UAC KIFEHE, & 1/2/4/8 MR ERIFRE—IR; ZH IAC
RIFsTRE, MZIREE UAC

m  EIAEFA ADC @& 5, 12E& PFC_ADCCH [UAC_TRIG_CH]ali&##EAth ADC i&i&

B ®E PFC_CRO[CCHSEL] = 1, B PFC_CSO Tt UAC BYEIHE(E; fRIR ADC BYEBIESERE 0
~ 5V, &R 25V, M PFC_CSO =2.5/5V*32768 = 16384(0x4000),

12.2 PFC 51788

12.2.1 PFC_CR2 (0x4063)

17 7 6 5 4 3 2 1 0
2R PFC_BLK_MD P2FTEN | DCLREN | PIAUTOEN | RSV | DRALEN | PFCCEN
il R/W R/W R/W R/W R/W - R/W R/W

=L VA= 0 0 0 0 0 - 0 0
iz 2R iR

% PFC A{$#ERT(PFC_CRO[PFCEN] = 0), UDC_PI/IAC_PI TI{E A& P
#2%088; PFC_CR2[71)9 UDC_PI B350, PFC_CR2[6]IAC_PI B5h{iL

BHES 1, T—HZIEEEBRE 0, 5 0 X%, PFC AMERIHERRHZ PI
9 busy JRZS

0: RIZ&p

[7:6] | PFC_BLKMD | 1: Bzh

%4 PFC {#8EBJ(PFC_CRO[PFCEN] = 1), AT UAC/IAC BIHE R kAT ialiE
%

00: kB 8] 9 58 X Bt &)

01: FFilkBY /8 958 X B /] BY 1/2

10: E#REY 18 0 ZE X BT a8 2 15

2 PFC f#8EBF(PFC_CRO[PFCEN] = 1), iZ{i5 PFC_DR HE IAC fit &%
=3

(5] P2FTEN

BE |AC KH¥

PFC ItEZR RIS {ERE

DRV i+#183R¥ PFC 114183, = DRV it#z8r~E T iaEH8d, 4§ PFC It
#2375 0, {13 DRV IH2(8370 PFC 38 EIAIM O FFIAUTE, TERTF
[4] DCLREN AfEREPFCHY, 7£ PFC/DRV iH#{g81iHEIE MR (RE PFC_DR)/Zz ADC
Bk,

0: &R

1. {F8E
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UDC #1 IAC 89 PI BEEh/EEh{EAE
X PFC A {FAERT(PFC_CRO[PFCEN]=0), PFC XtRZA9 UDC/IAC B9 PI #2251
2RO LARMEE @ Pl i=HI 2R P ER,

[3] PIAUTOEN | {E881Zfi, B Pl iZHIzR=BaNTE PFC iHRNEMNEAREE 11X,
PFC_CRO[PFCEN] = 1 B¢, ZMIBZIE 1,
0: ANfsEBE
1: {F8E

[2] RSV RE

PFC_DR B mhi#i{Ese

fFREIZILE, 81 PFC AN TERAMRIE St E PFC_DREVE, A
L IAC_UK/32768*PFC_ARR, FE#7Zl PFC_DR,

PFC_CRO[PFCEN] = 1 B¢, ZMBEIE 1.

0: NsERE

1: {F8E

PFC it+#128{E5RE

PFC_CRO[PFCEN] = 1 B¢, ZMIBZIE 1,

0: NsERE

1: {68k

[1] DRALEN

(0] PFCCEN

12.2.2 PFC_CRO (0x40EO0)

fi 7 6 5 4 3 2 1 (]
B | UAVGSW CMP5DIV UAVGDIS | PFCOA | CCHSEL | PFCOE | PFCEN
34 w R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
i1 2R iR
BB EN UAVG i+ 8

Bzh UAVG it&, UAVG BYEEH.

[7]1 UAVGSW | S5 1, T—HRZEHEBE0, B 0 XM,

0: Rigzh

1: |B5h

CMP5 JEiRIEE

X CMP5 RBIABKE/NTFIREE, SEINARIRS, EHISEHMIER,
00: RNiEiR

01: 4 NRFEI A

10: 12 DNRFEEEHA

11: 24 DNREEEHEA

{EREE T E UAVG

AEREZNL, EHEASENTHMABIUE UVAG FERHGHBEBEES

[6:5] CMP5DIV

[4] UAVGCDIS
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PFC_CRO[UAVGSWIEzhitH, HAEIHREETEEREEHEY, WsBohE
MitE,

0: fEE8E

1. RfE8E

B BRIRERE

L{ERE CMP5 BY, B A ERUINERE PFC B RRIP, IERE, PFC BYEIHIEx
i, f8E PFCOA [T, EHSBEmMEERFRIPESHEERERE, BIERR
mINEE,

0: R{Ege

1. {Fgk

ADC BB IEIEE

EIRZAL, 33 PFC_CSO BRE(E, ik IAC 3% UAC B9 ADC E i,

0: IAC R#/9 ADC 1R /E(E

1: UAC K#$89 ADC &REE

PFC it fERE

f$RE/E, PFC P4/ PWM HIHEIER PO.3

0: R&Egk

1. {Fgk

PFC {8

[0] PFCEN | 0: R{##E

1: {F8E

[3] PFCOA

[2] CCHSEL

[1] PFCOE

12.2.3 PFC_CR1/UDC_UKMINH (0x40F2)

i 7 6 5 4 3 2 1 0
B UACSAMSEL UTHR UCTHR
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
i E=4 7 iR
UAC R+ EH8

8 x> PFC EHB, /35h 1R UAC X#%,

00: 1 /N PFC AIHA

01: 2 /N PFC AIHA

10: 4 > PFC [E#H

11: 8 ™ PFC [AHA

UAC BIHBfSIA IR E

UAC ULER 1 MNIMBARNERSMERR, TERATIHE UVAG, 5
[5] UTHR | UAC_BASE 183, BISiE4H) UAC D EREMEX,

0: 1/16*UAC_BASE

1: 1/8*UAC_BASE

[7:6] |UACSAMSEL
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UAC BORFERE T IRIRE
SFEAHRIE UTHR S5 THEH, SABE UAC REERSAT UCTHR B8
[4:0] UCTHR N
BOIREL,
A UCTHR*32
s
B PFC_CR1{X7E PFC {EA5(PFC_CRO[PFCEN] = 1)BI 3K

&x//ME UDC_UKMINH

12.2.4 PFC_ADCCH (0x40E1)

= PFC {&£8EBY(PFC_CRO[PFCEN] = 1), %&F83F7E PFC_CR1 BEcE, AfEREIJ9 UDC_PIBY

fi 7 6 5 4 3 2 1 (]
Bk IAC_TRIG_CH UAC_TRIG_CH
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 1 1 0 0 1 0 1
i1 2R iR
FHE IAC B ADC BiE %R
{FRE PFC BY, MIUEIRIBIE 12, BNTEEREHIRM.
2 12-1 %#% IAC 89 ADC BidiER
IACTRIGCH| ADCi&& |IACTRIGCH | ADCiEi#
0000 B 0 0001 BiE 1
[7:4] | IAC_TRIG_CH 0010 BiE 2 0011 BiE 3
0100 BiE 4 0101 B 5
0110 BiE 6 0111 BiE 7
1000 #iE 8 10071 BiE 9
1010 ®iE 10 1011 BiE 11
1100 B 12 1101 i 13
1110 RSV 1111 RSV
K+ UAC B9 ADC (@8 %%
7= 12-2 34 UAC 89 ADC BiEi%E
UAC_TRIG.CH| ADCi&E#& |UACTRIGCH| ADC&i#
[3:0] UAC_TRIG_CH 0000 BiE 0 0001 & 1
0010 BiE 2 0011 #iE 3
0100 B8 4 0101 #iE 5
0110 BiE 6 0111 BiE 7
1000 #iE 8 1001 BiE 9
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1010 ®iE 10 1011 EiE 11
1100 BiE 12 1101 EE 13
1110 RSV 1111 RSV

12.2.5 PFC_CSO (0x40E2, 0x40E3)

PFC_CSOH(0x40E2)

fi 15 14 13 12 11 10 9 8
=471 PFC_CSO [15:8]
i R R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
PFC_CSOL(0x40E3)
i 7 6 5 4 3 2 1 0
£ PFC_CSO[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
i1 2R iR
IAC/UAC RH¥EE
BLE PFC_CRO [CCHSEL], % PFC_CSO B#fE{E, THUfE IAC/UAC B,
EN{&E5E[E(0,32767), MSB 18X 0
[15:0] | PFC_CSO
E: fRi% ADC BIEBESBE 0 ~ 5V, EiEF 2.5V, M PFC_CSO = 2.5/5V*32768
= 16384(0x4000)

12.2.6 PFC_ARR (0x40E4, 0x40E5)

PFC_ARRH(0x40E4)
fi 15 14 13 12 1 10 9 8
BN RSV PFC_ARR[11:8]
St - - - - W W W W
=LA =] - - - - 0 0 0 0
PFC_ARRL(0x40E5)
fi 7 6 5 4 3 2 1 0
BN PFC_ARR[7:0]
St W W W W W W W W
=LA [ 0 0 0 0 0 0 0 0
fi B faix
[15:12] RSV RER
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[11:0]

PFC_ARR

PFC I3 EHE, REH K BAIEE BE (P RIITHED)

PFC 4188 M 0 FFiAit+41ZI PFC_ARR, o4 Lid=4, ABMTHEE 0
ZHEFESRRE, AOE,

BUE3E R (0,4095)

12.2.7 PFC_UAVG (0x40E4, 0x40E5)

PFC_UAVGH(0x40E4)

i 15 14 13 12 11 10 9 8
AR PFC_UAVG[15:8]

E- it R R R R R
SNE 0 0 0 0 0 0 0

PFC_UAVGL(0x40ES5)

i 7 6 5 4 3 2 1 0
2R PFC_UAVG[7:0]

E- it R R
SNME 0 0 0 0 0 0 0

i =4 HER

UAC E— 1 LIRABRNFI9E
[15:0] | PFC_UAVG
EVESEE(-32768,32767)
12.2.8 PFC_DR (0x40Eé6, 0x40E7)
PFC_DRH(0x40E®)

i 15 | 14 | 13 | 12 11 | 10 9 8
ZiR RSV PFC_DR[11:8]

il - - - - R/W R/W R/W R/W
SNE - - - - 0 0 0 0

PFC_DRL(0x40E7)

fiI 7 6 5 4 3 2 1 0
E=y PFC_DR[7:0]

3] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0

i L4 i
[15:12] RSV | 1R

PFC =& PWM HILLERIE
[11:0] | PFC DR % PFC HHE28R03HEE/\F PFC_DR, Wit 1, k=z, Wt 0, PFC fEERT,
- E4 B % PFC_DR &,
EX{E5EE(0,4095)
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12.2.9 UDC_REF (0x40E8, 0x40E9)

UDC_REFH(0x40E8)
i 15 14 13 12 11 10 9 8
E=4 UDC_REF[15:8]
-] R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0
UDC_REFL(0x40E9)
fi 7 6 5 4 3 2 1 0
&R UDC_REF[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fi [m iz
PFC {#88(PFC_CRO[PFCEN] = 1): AF4EH UDC & 1&
[15:0] | UDC_REF | PFC AR{##E(PFC_CRO[PFCEN] = 0): E2& UDC_PI 89 EK
EVESBE(-32768,32767)
12.2.10 UDC_UK (0x40EA, 0x40EB)
UDC_UKH(0Ox40EA)
i 15 14 13 12 11 10 9 8
B UDC_UK[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0
UDC_UKL(0x40EB)
i 7 6 5 4 3 2 1 0
ZiR UDC_UKI[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SiifE 0 0 0 0 0 0 0 0
i E=4 (::pUS
UDC &9 PI 2l 22695 H{E UK
[15:0] | UDC_UK
BVESEE(-32768,32767)
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12.2.11 UDC_KP (0x40EC, 0x40ED)

UDC_KPH(0x40EC)
i 15 14 13 12 11 10 9 8
2R UDC_KP[15:8]
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
UDC_KPL(0x40ED)
fi 7 6 5 4 3 2 1 0
2R UDC_KP[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i 2R iR
UDC 89 PI #2288 KP F %L
[15:0] | UDC_KP .
EV&E5E/E(0,32767), MSB 18X 0, Q10 #&=

12.2.12 UDC_KI (0x40EE, 0x40EF)

UDC_KIH(Ox40EE)
i 15 | 14 | 13 [ 12 | 1 | 10 9 8
B UDC _KI[15:8]
A R RW | Rw | rRw | rRw | RW | RW | rRw
SiufE 0 0 0 0 0 0 0 0
UDC_KIL(OX40EE)
i 7 6 5 s | 3 | 2 1 0
BHR UDC _KI[7:0]
20 | RwW | RW | RwW | rRw | RW | RW | rRwW | rw
SufE 0 0 0 0 0 0 0 0
fiz am fi#id
ns0] | upc | UDC E P BRI KI RS
EEBE(0,32767), MSB 1 0, Q15 =t

12.2.13 UDC_UKMAX (0x40F0, 0x40F1)

UDC_UKMAXH(0x40FO0)
i 15 14 13 12 11 10 9 8
B UDC_UKMAX[15:8]
E- il R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
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UDC_UKMAXL(0x40F1)
i 7 6 5 4 3 2 1 0
B UDC_UKMAX(7:0]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i E=4 77 iR
UDC 89 PI =l 2880 H a9 _EBR{E
[15:0] | UDC_UKMAX N
EVEEE(-32768,32767)
12.2.14 UDC_UKMIN (0x40F2, 0x40F3)
UDC_UKMINH(0x40F2)
i1 15 14 13 12 11 10 9 8
B UDC_UKMIN[15:8]
- i1 R R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
UDC_UKMINL(0x40F3)
fi 7 6 5 4 3 2 1 (]
ZiR UDC_UKMIN[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
i E=4 7 1134
PFC A {#&E(PFC_CRO[PFCEN] = 0): UDC K9 PI #=#I88804 HE T IR(E
BUESEE(-32768,32767)
[15:0] | UDC_UKMIN
PFC {$#8(PFC_CRO[PFCEN] = 1): iZithiit s PFC_CR1 %1 PFC_KM Ifj&E;
UDC_UKMIN EIEX 0

12.2.15 PFC_KM (0x40F3)

L7 7 6 5 4 3 2 1 0
2% | PFC_KM
il R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
L7 2 iR
PFC By KM Z& %K
[7:0] PFC_KM | BUESEE (0,255)
$F: {N7E PFC {$8E(PFC_CRO[PFCEN] = 1)Bd&%
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12.2.16 IAC_REF (0x40F4, Ox40F5)

IAC_REFH(0Ox40F4)
i 15 14 13 12 11 10 9 8
E=4 IAC_REF[15:8]
-] R R/W R/W R/W R/W R/W R/W R/W
SNfE 0 0 0 0 0 0 0 0
IAC_REFL(0x40F5)
fi 7 6 5 4 3 2 1 0
&R IAC_REF[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fi Am iz
PFC A{#&E(PFC_CRO[PFCEN] = 0): A FE& & IAC_PI 9 EK
[15:0] | IAC_REF | PFC {##&(PFC_CRO[PFCEN] = 1): BFP4AER IAC BE&(E
BEVESEE(-32768,32767)
12.2.17 IAC_UK (0x40F6, 0x40F7)
IAC_UKH(0x40F6)
i 15 14 13 12 11 10 9 8
B IAC_UK[15:8]
E- it} R R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
IAC_UKL(0x40F7)
i 7 6 5 4 3 2 1 0
B IAC_UKI[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SiifE 0 0 0 0 0 0 0 0
i E=4 77 i::p%
IAC 89 PI 2l 2809 H{E UK
[15:0] | IAC_UK
BVESEE(-32768,32767)
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12.2.18 IAC_KP (0x40F8, 0x40F9)

IAC_KPH(0x40F8)
i 15 14 13 12 11 10 9 8
Bk IAC_KP[15:8]
E- i) R R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
IAC_KPL(0x40F9)
fi 7 6 5 4 3 2 1 0
ZiR IAC_KP[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=4 77 i::p%
IAC BY PI =l 2887 KP 2 %)
[15:0] | IAC_KP .
BVESERE(0,32767), MSB 18X 0, Q104&=
12.2.19 IAC_KI (0x40FA, 0x40FB)
IAC_KIH(0x40FA)
fiL 15 14 13 12 11 10 9 8
ZiR IAC_KI[15:8]
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
IAC_KIL(0x40FB)
i1 7 6 5 4 3 2 1 0
ZiR IAC_KI[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=4 77 iR
IAC 89 PI $2Hl280Y KI RE
[15:01 | IACKI _
BVE5EE(0,32767), MSB1ER 0, Q15183
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12.2.20 IAC_UKMAX (0x40FC, 0x40FD)

IAC_UKMAXH(0x40FC)
i 15 14 13 12 11 10 9 8
Bk IAC_UKMAX[15:8]
E- i) R R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
IAC_UKMAXL(0x40FD)
fi 7 6 5 4 3 2 1 0
ZiR IAC_UKMAX[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i E=4 77 iR
[15:0] | IAC_UKMAX IAC B9 PI #2 2809% 89 _EFR1E
EVESBE(-32768,32767)

12.2.21 IAC_UKMIN (0x40FE, 0x40FF)

IAC_UKMINH(0x40FE)
i 15 14 13 12 11 10 9 8
ZiR IAC_UKMIN[15:8]
it} R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
IAC_UKMINL(0Ox40FF)
i 7 6 5 4 3 2 1 0
B IAC_UKMIN[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
i E=4 (11U
PFC A{s&AE(PFC_CRO[PFCEN] = 0): IAC &9 PI 12| 28094 H 89 T FRIE
EVESERE(-32768,3767)
[15:0] | IAC_UKMIN
PFC f8E(PFC_CRO[PFCEN] = 1): iZithtit /5 PFC_TRGDLY #1 PFC_OUTARR
IKE; IAC_UKMIN EIZEN 0
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12.2.22 PFC_TRGDLY/PFC_OUTARR (0x40FE, 0x40FF)

PFC_OUTARRH(0x40FE)

{1 15 14 13 12 11 10 9 8
=477 PFC_TRGDLY PFC_OUTARR[11:8]
i - - - - R/W R/W R/W R/W
=Liva | - - - 0 0 0 0 0
PFC_OUTARRL(0x40FF)
fi 7 6 5 4 3 2 1 0
Bk PFC_OUTARR[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i1 B iR

IAC J&)ERY ADC FAEfRK FER

AR N 24MHz(41.67ns), PFC_TRGDLY = 5, WZER 41.67*8*5 =
[15:12] | PFC_TRGDLY 1664ns.
SEE(0,15)

3% {R¥E PFC {#85(PFC_CRO[PFCEN] = 1)Bt5%K

PFC SMAHTIRRIZ BE

IR E PFC 4MABN UDC B9 PI 354 23R9HITERER,

AR SR RITIRR = RIFRITHAZR/ PFC_OUTARR = 24M/ PFC_ARR/
PFC_OUTARR

R 24MHz(41.67ns), PFC_ARR = 150, PFC_OUTARR = 200,
M IFHITIRZE = 24000000/2/PFC_ARR = 80000Hz; 4MAHITIRE =
80000/ PFC_OUTARR = 400Hz,

BEVESEE(0,2047)

[11:0] | PFC_OUTARR

7 IXTE PFC {£8E(PFC_CRO[PFCEN] = 1)B¥ B

12.2.23 PFC__UAC (0x409A, 0x409B)

PFC__UACH(0x409A)
fi 15 14 13 12 1 10 9 8
BN PFC__UAC[15:8]
St R R R R R
gulE 0 0 0 0 0 0 0 0
PFC__UACL(0x409B)
{3 7 6 5 4 3 2 1 0
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2R PFC__UACI7:0]
- 3it) R R R R R R
SNME 0 0 0 0 0 0 0 0
iz 2 iR
[15:0] | PFC__UAC | ADC B8 [Efit& Ri¥E
12.2.24 PFC__IAC (0x409C, 0x409D)
PFC__IACH(0x409C)
f 15 14 13 12 11 10 9 8
BR IAC[15:8]
B R R R R R
SNME 0 0 0 0 0 0 0
PFC__IACL(0x409D)
v 7 6 5 4 3 2 1 0
2R PFC__IAC[7:0]
B R R R R R R
SNME 0 0 0 0 0 0 0 0
iz 2R i p%
[15:0] | PFC__IAC | ADC EE3fitk RA¥(E
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13 FOC
13.1 FOC i8R
13.1.1 FOC {7}

FOC &=RIRATFET LR FOC, B FOC IKEMBINAHE, HIRTET SVPWM B9EHIZ
#ll, =i DRV.CR[FOCEN] = 0 BY, FOCHRIRATE, FOCBffM=LE, HEXFHERUATFEMRETETE
5A.

FOCHERBESREMERS, PIIZHIEE, AIRIEHMRR, BRRERIRN PWM IR BIHRR, o]
BHSL RN, AEGERFAENBERESHERFVE, SIMETER FOC ByBHES,
tHENEE MCU LB EEF=RESIREEEFUE, SLIETARK FOC BIBHI=H,

B TR FOC =2l RAAEMEREEAETIAINTE, RIMAEEBIEEM MCU #RE

bz s
B BRFOC =l FOC iR IZEAEMARN, MCU RENMEERBESHHTLIE, 5E
AEFISAEEZEA FOC BRI IREHE,

IDREF 4»@_» v, VALR | v, foe cup
Vi roc cupy | DRIVER

Yvy

A IPARK ICLARKE > SVPIM ) PMSM
1QREF @ - | VBET. Ve > FOC_CMP H
. A
4
D _IALP IA
PARK CLARKE
1Q _IBHT _ B
THETA P
THETA [
EOME 7% OUT | gUALP
«BET

13-1 FOC RIZIEE]
13.1.2 &SEHA

FOC t23EH d B RES%E(E FOC_IDREF # q iHEBRESE(E FOC_IQREF fEABRSEE, (&
F3 d HHERSRAEE FOC_ID # q MERRAEE FOC_IQ fENBRRIRE, SCIERHAFEE, FOC
TR PR SCATH B AYERHAEE FOC_EOME, MCU THSIESIEARIBMAMZEILE Pl SMNAFHISH
HEMWEZ FOC_IQREF, SLILEE-BRINAREH,

13.1.3 Pl =28

FOC1&3&ER 2 1™ PIiZHIZE, DaINAT:
1. EFHEES): d MEVER Pl 228, DL d HMEBRE<{E FOC_IDREF 5RIREIR FOC_ID
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BUmEIENRIA, LB ZEL FOC_DQKP FIFR5 Z4X FOC_DQKI TS Pl {=Hl2R146E, d i
HEA{E FOC_DMAX #1 d Htii i &/JME FOC_DMIN xJiati#1TiRIE, &ML d MBE
#5< FOC_UD;

2. WRTFEEIEIEH) g HAVER Pl EHIZR, P g MRS <{E FOC_IQREF 5RIREIR FOC_IQ
BURZEMERA, LEBIFRE FOC_DQKP MFR5 54X FOC_DQKI TS Pl ZHI=3MERE, o M
HEAE FOC_QMAX # q H i &/JME FOC_QMIN XJiati#1TiRIE, &ML q MBE
15 FOC_UQ,

13.1.4 LiREER

13.1.4.1 Park ¥ 35k

B
A ) o
4’
_UQWVy) |- IPARK
VBET (V)
Vel v THETACO)
vk ;\V ed Vo= Vg* cos0-Vy* sin0
3 d - V;—;Z\/d*sineﬂfq*cose
V. P

13-2 Park i Z5i%

d-q HHEER Pl 25123 E 5155 d-q M TR NEBESE FOC_UD 1 FOC_UQ, fEF Park i#3%
IS EBEXENMAENEE d-q PIRATIREIRMAERRLE o-B 245K,

13.1.4.2 Clarke ¥ 35

B A
VALP (V) o
LA el g,

ICLARKE | Vi
L) }VS VBET (V) T>

| — P ¢
R

Va= Vg

VB = (_VB+“/§*VG)/2
Ve = (—Vﬁfﬁ*vu)/Z

13-3 Clarke ¥ ik
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iBIT Clarke WG B EREMFEERLLE a-B LIRR TR =182 1L A-B-C 245 %,
13.1.4.3 Clarke Tk

B
B A M» TALP (1)
IB(Tp) | CLARKE
4“ ) IBET (1 5)
4(:»

IA+ IB+ IC: 0
Iq = IA
Ig = (Iy +2%1p) / V3

13-4 Clarke Z5i#2

Clarke THAGRIFEIAT A 1HEBIRFN B AHEBRM =858 1L A-B-C ITATIREIRBES L a-B 45
/%0

13.1.4.4 Park Tl

TALP(I,) | ID(1,)
IBET(Ig) PARK
THETA( 0 ) M»
R

Iq= Ta%cos 0 +1g%sin 0
Iq= -Iy*sin 0 +Ig*cos O

13-5 Park 25

Park THIGKIFEMMAIBRILE o-B IR TIREIFWIBNER d-q 245K, RS d-q HRIRER
FOC_ID #1 FOC_IQ,

13.1.5 SVPWM

SVPWM EIER FOC EHINEZEAMES, HEERRERAERRTHBERELRIR
SERF IR, ZRREAE RO E R R ERINEROE, BAINERIRENEERE, B
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BEFRAES.,

SVPWM FE=HEMBENKERTIES O, SHEOSHH=Ed e E eI —IR
58, ATELR L TTHEATERE, FISHEEEES 27RE, TR SEIELEERES
ZBER 1 []7)5 THTHITENARLEREE (A 0 R7R), B, FLRBEMEHEE 2° =
RS, ER—TPIRETH XXXaRR, Xk CHIRE, Xeflsk B HERT, XaRAF ABKE,
%0100 A5k CHEEREERESGLHE, A, BREREEEREM, S=H%EH 1327 0 859K
SEWIRNTTHRS, WIHESRRERBRER, ERATRE, ERFIRSEERERL, »
RPN IEE B 60 BERIBMKE.

U120(010) U60(011)

U180 (110) UAIDN/U(000) U0(001)

0240(100) U300 (101)

13-6 SVPWM BEXkE

SVPWM HRENBERMELERENH, TRRERRENUEANZTEHEELRE., NE
13-7 SVPWM BEERFIR, Uour REEEERNZHEBEXRSE, ZXEMTF U60 1 U0 Zi8, 1RiF
TPEREEN, EREN PWM EEA Ts B8, U0 89%HATE 2*T1 #1 U60 B9 AT E) 2*T2 HEE
FANBEEXEFHNENNEEN Uour, FIRIFBRAZTXEIET, 79 T0,

U60(011)

TO = Invalid vector

T = 4%T0 + 2*%T1 + 2%T2 = PWM Period
Ugur = 2%T1/T*U0 + 2%T2/T*U60
777777777777 , Uour

2%T2/T*U60

U0(001)

2%T1/T*U0

13-7 SVPWM BES K
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* 13-1 ZEXEFHELINRE

C#H B#H AR Uacp Uger X8
0 0 0 0 0 000
0 0 1 2/3*Upc 0 001
0 1 1 1/3*Upc 1/3*Upc 011
0 1 0 -1/3*Upc 1/3*Upc 010
1 1 0 -2/3*Upc 0 110
1 0 0 -1/3*Upc -1/3*Upc 100
1 0 1 1/3*Upc =1/3*Upc 101
1 1 1 0 0 111

13.1.5.1 €& SVPWM

R BEBRRFHRAT, FOC BREEEATRI SVPWM, J=HEBMRFENT, &
B FOC_CR2[F5SEG] = 0 &t SVPWM,

PWM1

PWM2

PWM3

TO T1 T2 TO TO T2 T1 TO

13-8 LE& SVPWM HiH B¢
13.1.5.2 A&\ SVPWM

AR SVPWM REEETR/ = BIREFRRAFEN TEM, BE FOC_CR2[F5SEC] = 1 ERER R
SVPWM,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

13-9 FEE, SVPWM MK B
13.1.6 iSiFHI

B3/ =B fEET MY aERT AH I, BCE FOC_CR1[OVMDL] =1 fERETIAHITIEE, ZIFH]
{£8efE, FOC_UD. FOC_UQ FBXMRIGEIIIIA 1.15 &, BEMLK 1.15 &,
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13.1.7 FEX M=

FEXAMZR AT/ =EEERREFEN, BE FOCTSMIN HFRRBXKMEE, %MD
BN ERE IR EZE.,

13.1.8 BB ERH

FOC t&RIB I 1 B ahRE BBV B L BEM=tHER, = FOCRRTIEZRAI, {E8E ADCFiE
IR, AEREEXFRIFZFFFER, ADC BEMPAMANATREE, RIF FOC_CR1[CSMIIERRE/
/=EBPHEEARAFET . EREMEERRIFRITROA ADC BB 4 JIBL R itrip AREEE, EX
EBPEERIRSRAFART TRAOAEIE 0 79 ia BURAFIRIE, BIE 14 ib BIRAFRIE, E=SBEBERRFERL
TEGABEIE 0 9 ia BIRAFIRIE, BIE 14 ib BRIFEE, &8 4 N ic (RFEE, ERFoLIEER
18 2 LB ENIRFEE,

13.1.8.1 FREEAREFEL

BoE FOC_CR1[CSM] = 00, &ZHEBEBRRFEN, ERBEBRRFENT, FOC ERE
Driver i+2f28 M _EIHEBIXIBR B BIR itrip(EE 4)¥THIREEE, 1E Driver A T HHEHIX
18] B FOC 1Bz B ek G 3T 8 4% B TR TR A%,

ERXFARRES T MERREERY, FOC HMRBEXRRIXETEEESHEMETE
T, T2'thKH¥, BIEE FOCTRGDLY XIREFATEH#TIRAIHELIR, RIETE T1. T2 HP5HX
#, $I: FOC_TRGDLY = 5, MIZER 5*T = 208ns; FOC_TRGDLY = OxFB(-5), W12l 208ns,
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start start
calculation calculation
ude ude
A itrip ] trig itrip \/ trig
. trig2 v trig2 \'
itri — - -
irigt 1| FATY i v oy
) 2 Y
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
t TO ‘ Tl ‘ T2 ‘ T0O ‘ T0 ‘ T2 ‘ T1 ‘ T0 ‘ TO | 11 ‘ 12 ‘ T0O ‘ T0 ‘ T2 ‘ T1 ‘ T0 ‘
tdtr TO ‘ L ‘ ‘ ‘ TO ‘ T0O ‘ ‘ T2 ‘ ‘ T ‘ ‘ T0 ‘ TO ‘ T 2 ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ T ‘ T0
P ] e SR TIRA TR
" ggjﬂ)’ N t;ﬁly trﬁgtﬂy trz:jly
(>0) (>0) (<0) (<0)
13-10 BREEfARFN
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A
pwm_al ‘
Decrease Increase
pwm_bl m
pwm_cl |
73=0 T2=0
t 10 ‘ T1 ‘ 70 ‘ 10 ‘ T1 ‘ 10 ‘
t 10 ‘ Ti-ts ts| 10 ‘TO”‘ ts‘ T1 ‘ 10 ‘
> <ts=dtrtAt

o o[ Rl [ [
T T TO”=T0-ts

itrip itrip
trigl trig2 T2 =T2~dtr
A T27=T2 ~ts

Decrease Increase

pwm_al E
pwm_bl

pwm_cl | |
Ti=0 T1=0
t T0 T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
t’ TO”| ts T2 ‘ TO ‘ TO ‘ T2-ts ‘ ts‘ TO ‘
> ts=dtr+ At

o R[] w [ w |

itrip itrip
trigl trig2

13-11 B EE PR RAF AT A4 Mz

BBAREE AT EURE XN EEREEOAEEER, WISE RSB LMRIE
EEEENS/I\REED, AFETIEE FOC TSMIN (FOC TSMIN = S/\FH#E OB a + ZEXETE),
FOC 18R &3S PWM K2 B TREEAME,
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13.1.8.2 W= EFHFES

start

calculation calculation
ude ude
A ¢ trig ] trig
N | |
{5, 6us! {5.6us!
: | :‘ ';
ia/ib/ic ia/ib/ic
trig rig
ade_rdy
'
Y
trg dly
pwm_al | |
pwm_bl | |
pn.cl | | | |

13-12 N=EBFE B FRIR SRR
BE FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 0, &R/ =HEBERIRFREER, =98
PRERRIRFERIEEX T, #@id FOC_TRGDLY ZHZ5ig BN = HBERNET—BEERIRERXRE
ia/ib/ic) BUSRAERIAN, HREFFEFIENSBIM—BHITRFE, ENBREEXT, &I FOC TRGDLY
SFRISBEIHEE ia RO, HRMESEFERT b #TRE., TETRAIERFENTAN
BNZE=HBERFEERIIELRE 000 Xig, §I: FOC_TRGDLY=0xB2, M2 FOC iH#18sm Fit#y,
E T80 50T = 2.08us *J ia/ib/ic Ki¥, FKiFTTEEFEXTBIM—1H ia/ib/ic K,

start
calculation
ude

& 13-13 =B B RIFEL
BcE FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 1, BMi&+EI/=EBAERIIERIFE, EN
/=HBEBRRERERRT, — M EHIRER FOCERIZE—R, ERN—EEBRIREEXIRER
ia/ib/ic) i TRAE, BI— D EREIEARE ia/ib/ic PHI—HE, BE— P EIREERESIM—IBEBR, W
XS = AP RIRRAR M TR EAE, @id FOC_TRGDLY ZH172RIRBEXT IR ia(@iE 0), ib(&EE 1),
ic(EE 4)H9RMETH, FEFRNIRBRFIERMNANEERLZE ia/ib/ic RIERIIFELRE 000 Xid,
f5l: FOC_TRGDLY = 0xB2, W= FOC it#izsm T itsl, £ FiREHa0 50*T = 2.08us X EBiRFEF,
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W/ = B3P EE R SRAEIRIUTE Driver 1151280 it 5B FOC RHUEE TR X B LB ERE,
13.1.8.3 BifiRHRE

EREBREFEETERAE, ABEENAREBEERATRELICENBR, BRA 0 B,
ADC BIRAEEBNNERFERE, HSEINS ADC RIEFHERFREFSHRFIEE, FOC HERER
FIEREBEINAEN 0x4000, HF ADC EHEBEFMEFHFRNRESSHBINESIFERT, ELE
EMREESHTIRE, REFXNT: E=ELEEEBRNIENIEEHRTS RN, RIS

HEHF8 FOCCSO, R ADC HEESERE OV ~ 5V, fREA 25V, W FOCCSO =
2.5V/5V*32768 = 16384(0x4000),

B = FOC_CHC[CSOC] = 00/11 BY, & FOC_CSO 2fE ITRIP # IC HYRE

m ¥ FOC_CHC[CSOC] =01 BF, 5 FOC_CSO 2K IA fRE

m ¥ FOC_CHC[CSOC] =10 BF, 5 FOC_CSO 22X IB MiRE

13.1.9 BEER

RERRESAEMEER, RFIER, HEAEFBIRMER, AEINRRD TMPER:
m ERHAE

m ERNAE
m GEEREERE
m EEREHAE
* 13-2 AEFRR
FOC_CR1[RFAE] | FOC_CR1[ANGM] | FOC_CR1[EFAE] AEXRE
1 X X ek szl B
0 0 X SBRIAE
0 1 0 HEREERE
BRBd i &% E > FOC_EFREQMIN: {4 &
0 ] ] BHERE
BRBd Ei%E < FOC_EFREQMIN: {4 &
SgataE

13.1.9.1 [EifaFI A E

T fif EHAESFLS FOC_THETA, &EZ7F88 FOC__RTHESTEP, MMiEES7FE
FOC_RTHEACC, A R € # X # £ BR FOC_RTHECNT H @& #l . K A X A:
FOC__RTHESTEP(32 {i) = FOC__RTHESTEP(32 f{i) + FOC_RTHEACC(& 16
fI)THETA_OL(16 fi) = THETA_OL(16 i) + FOC__RTHESTEP(& 16 i)

Hep, THETA OL AR REMES . TEEEHIAEERIET, & HE THETA OL SEEEA
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FOC_THETA fEN&ZMEAE, 5 FOC_THETA &¥{ERITE A THETA OL,
TesaHl B kR, & FOC_CR1[RFAE]I=1, {EREMEIKINGE, TBIKARIRENEIKEER
HIT—RAEEE, REREKITHRM 1, SiHHEXREREEE FOC_RTHECNT BE)E,
FOC_CR1[RFAEIFE4E 0, NMBIKLER, MBIKLERG, 1RHE FOC_CRIIANGMIMEC B IR FMAERT,
FOC_CR1[ANGM] =1 BY, BERB{AE=S; FOC_CR1[ANGM] =00, BERBENAE,

13.1.9.2 BHAE

M AEHAE FOC_THETA #1i&EE FOC__RTHESTEP #@E#zH, AxH:
THETA_OL(16 1) = THETA_OL(16 i) + FOC__RTHESTEP(& 16 fi), Hth, THETA_OL Ak
FRSMES, BRNAEHERN, HEHN THETAOL SEEZEA FOC_THETA fFARALHH A
E. 5 FOC_THETA 2¥{EREFS A THETA_OL,

m  FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 0 BY, Ei3a% MR ERN SRR AEES,

BT AR E R E LSRRI RINRE . LS o] SCH& S E IR AN,

m  FOCCRI1[RFAE] = 0, FOCCRI[ANGM] = 0 B, AEEERERNAE, EE
FOC_RTHESTEP AHHEHREASERIWIAERE, SAEE FOC_RTHESTEP =0, OJsL
IMIRENIINGE, WIS AEE FOC_RTHESTEP EF1EE, wSLIAR FOC IXEN(E R FOC
2RI RIE: 845 A FOC_THETA #1 FOC_RTHESTEP, FOC #EHURIEE AREEMAEE
SNMHKRBFE R BRI,

13.1.9.3 HEBAE

1A

1B
B ) THECOR
UALP THECOMP ===

E— THETA
UBET A TH ET/—\70LI g%?ggg »
EK1 ETHETA )

EOME

EK2 : _EOME
EK3

EK4 )

KSLIDE
EKLPFMIN > ESTIMATION EALP

_BKP EBET

EK1 EMP
PIRAN
FBASE
OMEKLPF
EBMFK .
BFREQACC

_ EFREQMIN , [F FORCE

EFREQHOLD ANGLE

13-14 (H 2R RIBIEE
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13.1.9.3.1 HERHERE

HERRIEAFBANENSHENEHSERENRE, RIFRENENERMBEHTHE,
RESIRERBERFESNAE., MERTER PLL RAF] SMO 13, #id FOC_CR2[ESELI#{TiA

%,

13.1.9.3.2 (A EBBFIAE

EFREQMIN
> omega <

omega | EFREQVIN
O oue THETA ETHETA

EFREQACC + ‘ 1 CALCULAT ION
E J 2

EFREQHOLD
Z*l

13-15 b E 28 3aHI A E R IEEE]

INRESTBIKINAESEN, BALSETEMAvRLEE), RENBR), GERERLENRERN
RESIIMEFERANIRE, TTRELSBIBIHAN, EXMERT, MERALEHAE, TRL
EBALIRFIE SN,

BZE FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] = 1, FOC_CR1[EFAE] = 1, {#fc(t Bz RHIMmE
TheE. BB 13-15 Frmi@id # Bk B s iR & BIEE omega(it / EMES)S FOC_EFREQMIN Y
KN, EEAEEREENRLEE OME AR ERREHEERAE FOC_ETHETA, = omega
< FOC_EFREQMIN BY, fFRMEREHIEE, BEEEM 0 1A, S HKAHSEREES
FOC_EFREQACC #81#N, SLIRANE, RIBYLA FOC_EFREQHOLD FREIEEHIHZRKE. X omega =
FOC_EFREQMIN BY, omega /3 OME,

(HEEHEIRE FOC__EOME B OME &3 FOC_OMEKLPF {E&iEiEIRE

13.1.9.3.3 RAEFE BNk

A

1 estimation theta

actual theta

O ¢——— RAVH thet 14M—ESTIMATION theta———p» t
SMOOTH SWTICH

13-16 AEIEBIRLZ
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BZE FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, {EREEIKINGERTNEMN, TBIRLERETIEA
HERRI, BIERED, HERENGEEAE, EAERAEEESEEEHBETFERE. B
ZRE, AENEREHAEERIERAERAER, SRTARAENRESIREBNAE, FigthiiE
Re]BMERR LR D)RR
Teik & REY, HAEERE FOC_ETHETA fEHKEFIAE THETAOL NIRENTEFT
FOC_THECOR, EH#iJ#: FOC_ETHETA fEAfAEHE, HfREATF FOCTHECOR, NS #HKRE
HALA FOC_THECOR fEJ9s5#{EXS THETA OL #ATEIE, EHEZFS M FOC_ETHETA HEER, =i
Z/\F FOC THECOR BY, E#zi])#: FOC_ETHETA fENAEHRIL.

13.1.9.3.4 fAEME

#*ME{E FOC_THECOMP XML E A B FOC_ETHETA B {T4MEHH . FOC THECOMP J A {EhT,
IMERNRHEE/H; FOC THECOMP FNIE{ERT, *MEI2IBRIA.

13.1.10 EBHLEHIESH

FOC IRENEEAIEITES, FAP ol SEAYEE BAAISLITSEHIBTENANEITIRE, FOC HEIRIZHAY
SHINE-2 =R

m  HHAEE FOC_THETA

m (HE2EAE FOC_ETHETA, {#&i&E FOC_EOME

m  diHEEFOC_UD, qif#E FOC_UQ

B diHEF FOC_ID, iR FOC_IQ

B o ffiEE FOC_VALP, BHHERE FOC_VBET

m  B4EE FOC_UDCFLT

m  =#HER FOC_IA. FOC_IB, FOC_IC f1I=#A=8#&ZA{E FOC_IAMAX, FOC_IBMAX,
FOC_ICMAX

B oHERET FOC_IA), BMMER FOC_IBET

B alfREEHE FOC_EALP, BMIREEIH FOC_EBET

m REXNBIEE FOC_EMF

m EBHLINE FOC_POW

13.1.10.1 JBUXUIE XA )

FOC 2L BaYIRX¥ XA MINEE, BLE FOC_CRO[ESCMS]=1, FEIBIEZE BiRIE< FOC_IDREF,
FOC_IQREF 149 0, #/35h FOC #&#k, @I EMAE FOC_ETHETA ff4E&EE FOC_EOME H9{E
oTHIBREANAPIRES ., & FOC_ETHETA @ TRzt FOC_EOME RfE, RENERE, BELN
Z, BUCHRHIAERNEN, & FOC_ETHETA [ _Li#i%s; FOC_FEOME NIEE, HMIRMEERNIA
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A, TTEEERG SRR AERE,
13.1.10.2 REBEhEIE
(HERIRERA NSNS EGE Y o KB FOC_EALP # B iR B5h3 FOC_EBET, it

HEESMIERK FOC_EMF, BATRIE FOC_EMF BYEXIBRENMMNATS, STUUERP . SRR
188,
13.1.10.3 EBHIHE

FOC IRIBRIEBR. MEBENBFHEURERENEEEE, SIitEETBHINE,
13.1.11 FG iiH=4%

FG {52 FOC #&A0 Timer4 EXEWERFTE, FOC HEHRENEEEBRIEAREE fbase, 1§
BIERS I EEE FOC_EOMELPF f1 FG &% FOC_KFG &Y FG £RE, ANBEMNEHRE
TIM4_ARR, 345 TIM4_ARR/2 EFiZE TIM4_DR, Timers BEEHRMHIER, HRIEBNETSR
KEZFEZTBESEHN DMK . FOCKFG B9 i+ 8 A & B FOCKFG =
SYSCLK/(2ATIM4_CRO[T4PSCl*fbase*x), Hth, x I— B EEARERE R HE FG SSHM . W0

RIS RIEIT 65535, FAEE Timers HIBTEI 4R ZEL TIM4_CRO[T4PSC],
FOC_KFG = 0 B A A{FE8ELLINAE, TIM4 ARR 1 TIM4_ DR A& BEmNEH,

13.2 FOC &7728

13.2.1 FOC_CRO (0x409F)

iz 7 6 5 4 3 2 1 0
B OMIF OMAF MERRS RSV OMAS ESCMS EDIS
-3t} R R R/W R/W - R/W R/W R/W

SME 0 0 0 0 - 0 0 0

iz 2 fiiix
omega < FOC_EFREQMIN #5774z, BMME FOC_CR1[EFAEIARA 1, ZARELIIK
AREN

[71 OMIF
0: omega = FOC_EFREQMIN
1: omega < FOC_EFREQMIN
omega > FOC_EFREQMAX #R=&AL

[6] OMAF | 0: omega = FOC_EFREQMAX
1: omega > FOC_EFREQMAX
BESENRRNIREEE

[5:4] MERRS

00: 0.5
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01:0.25
10: 0.125
11:1.0

[3] RSV | 1R

[2]

OMAS

(B3R BT KBS IR

omega[15:8]KF FOC_EFREQMAX BY, &%t OME f:
0: FOC_EFREQMAX*256

1: FOC_EFREQHOLD

[1]

ESCMS

AERHRIEE
0: RERMIHARTL
1: HEFED

[0]

EDIS

2| FOC__EALP/FOC_EBET Bzhit&
0: REF
1. 28k

13.2.2 FOC_CR1 (0x40A0)

fi 7 6 5 4 3 2 1 (]
SVPWM
ZiR OVMDL EFAE RFAE ANGM CSM RSV i
1
i) R/W R/W R/W R/W R/W R/W - R/W
=LV 0 0 0 0 0 0 - 0
iz E=4 i::p%
A I RE
[7] OVMDL | 0: RfE4E
1: {E8E
& B30R A R
6] EFAE FRElE, AERMERENLAY, FEMMNREGEREERE
0: R{ERE
1: {68k
5 i N5 A {5 e
FaeiE, AERMEKIEHEHAT, TEKEREIRIE FOC_CR1IIANGMIZE
[5] RFAE RE LSRR R AR, R FOC_CR1[RFAEIREHS 0,
0: NsEgE
1: {E8E
RERR
[4] ANGM | FOC_CR1[RFAE] = 0 BY, RERBIARIEF(MERN BRI

FOC_CR1[RFAE] = 1 BY, [CIRERIE A ERBLIAITIRE RSN RN
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0: IBUME
1 HEBERN

[3:2]

CSM

BIRRFREL
00: B EBPERF
01: XXEB AR
10: {RE8

11: = EBEFRH

[1]

RSV

(3=

[0]

SVPWME
N

SVPWM #1&H{EEE
0: RfsEgE
1: fERE

13.2.3 FOC_CR2 (0x40A1)

fi 7 6 5 4 3 2 1 0
ZiR ESEL ICLR F5SEG DSS CsocC uQD UDD
S} R/W R/W1 R/W R/W R/W R/W R/W R/W

=L V| 0 0 0 0 0 0 0 0

i E=4 77 iR

AEMERERIEE
[7] eseL | OO ‘
1: PLL, UIBY FOC_KSILDE %7287 PLL 89 Pl #=#I8889 FOC_PLLKP,
FOC_KLPFMIN Z77884 PLL 9 PI 5242889 FOC_PLLKI
FOC__IAMAX/FOC_ IBMAX/FOC_ICMAX i& 0
[6] ICLR 0: TRX
1: 3¢ FOC__IAMAX/FOC__IBMAX/FOC_ICMAX i& 0 [FiZ B E0E 0
SVPWM &R
(5] FS5SEG | 0: 7 &=k SVPWM
1: 5 R SVPWM(BR BB fH BB i RAFAR T 2R LE % 4%)
X/ = EBBE B R SRAEIE T
(4] DSS 0: IRFFRAFER, — K AR IR R
1. REXHEN SN ERBRRE—RER, BEED AR RERE
B, FOC EBEESMNHRBBEHIT IR,
BIRRERER
FREIZfL, & FOC_CSO BAMREE, REEFREN, EEN 0058 11
(3:2] csoC Xd itrip 1R, XNEBPESRAEEN, BEEN 013t ia iR, BEEN 103 ib R,
—ZEBARMAEY, BEN 01X ia iKE, BBEN 10X ib K, BEE 003 11
3Tt ic K,
00: itrip # ic
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01:ia
10:ib
11: itrip # ic

(1]

uQb

q i Pl I==HIBSZRLE,
0: RELIE
1: 2k

I, FOC_UQBYEAREH Pl =Hz3E M

(0]

ubD

d 3 Pl 1= HI88 228 1k,
0: RELIE
1. 21k

ZEIEEY, FOC_UD BYEARAEH Pl ZHIZREH

13.2.4 FOC_CR3 (0x409E)

iz 7 6 5 4 3 2 1 0
FOC THE
HALL PL | TSMINH | TSMINH
B EFAM TAMD MFP_EN | COMP DI | FOCFEN
L EN 9 8
S
il R/W R/W R/W R/W R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
iz AR iR
OMEGA BnliEHI{ERE
2 FOC_CR1[EFAE] = 0 H FOC_CR1[EFAM] =1 B, 4§ FOC_OMEGA EIEH
[71 EFAM | FOC_EFREQHOLD
0: NMsERE
1: {E8E
REITERE
&R atan(ealpha/ebeta)S2I89BEES FOC_THETA
[6] TAMD "
0: RfERE
1: {ERE
EPEAVRYNIES ST
[5] MFP_EN | 0: R{&EgE
1: {ERE
AIiMERAEAERE, EEEE, BIfEERE SMO g& AO &%, AEHASL
(4] FOC THEC| {& 26.5°
OMPDIS | 0: R{EgE
1: fE8E
FOC s&2#l{E8E, £ DRV_CR[MESEL] =1 898712 F, EN{E DRV_CR[OCS] =
0, FOC E#itE
[3] FOCFEN
0: NERE
1: {E8E
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PLL #2530 F Hall i8R {ERE, Hall BT, iE# FOC_THETA 89 Hall BEE
HALL_PLL | i& PLL i85 B EIHMhEIR
EN 0: NMERE
1: {Fge
[1:0] | TSMINH | FOC_TSMIN ¥ X#{iI, 5 0x40a2 HZE2RAEMK 10 1R

[2]

13.2.5 FOC_TSMIN (0x40A2)

v 7 6 5 4 3 2 1 0
BIR FOC_TSMIN
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
iz 2R i35

BEHEXRFER T BREER/NED

W=BEXFERLT: FEXAMEE

EVESBE[0,255]

TSMIN = B O Twindow + JEXAEFE] Tor

B Twindow= 1ps, Tor=Tus, TSMIN = 2us, FHiKEERA 62.5ps,
FOC_TSMIN = (1 + 1)/62.5*4096 = 131

[7:0] FOC_TSMIN

13.2.6 FOC_TGLI (0x40A3)

fi 7 6 5 4 3 2 1 0
B FOC_TGLI
KE R/W R/W R/W R/W R/W R/W R/W R/W
E=RA =] 0 0 0 0 0 0 0 0
fi E=1 faik

EHE@EERKDHER

LIngE B FEERA, BE Pre-driver I EFER/NSEBHFMLAKXTF—E
BENEX, REWSFSE, SE/NTFREERTSE,
EV&E5EE[0,255]

B: SEBRANTF 1us B9ERKD, ZEXESE Tor = 1us, KB 62.5us
FOC_TGLI = (1 + 1)/62.5*4096 = 131

[7:0] FOC_TGLI
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13.2.7 FOC_TBLO (0x40A4)

v 7 6 5 4 3 2 1 0
BIR FOC_TBLO
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2 iR

—SBEBRAREER TREFKNE, I THSE/ETE/NF FOCTBLO,
MARREFZABN BT, RAFARLIESIER,

EVESBRE[0,255]

B FTHHSEATEVNF 1us REHE, FOC_TBLO = 1000ns/41.67ns = 24

[7:0] FOC_TBLO

13.2.8 FOC_TRGDLY (0x40A5)

i 7 6 5 4 3 2 1 0
AR FOC_TRGDLY
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
i1 E=4 7 1134
B SRAE R B E B

2 FOC_TRGDLY = 0, BRIATELATESZIEHITERIRRAE

HEEERFER EIXSEREXEN TS

W/ =EEERFER: K& 000 = (Driver HHEUER 0)
BVESERE[-128,127]

[7:0] FOCTRGDLY | BB X #EX: & FOCTRGDLY = 5, W ZEiR 5*T = 208ns;
FOC_TRGDLY = OxFB (%M3) = FOC_TRGDLY = -5, NJi2H] 208ns;
=B FERAFER 40 FOC_TRGDLY = 0x85 (REM&FSHI, ®T 7 1L
REIIE), W Driver iHERESE T8, £ TS 480 5*T = 208ns it
{75%#¥; FOC_TRGDLY = 5, W4 Driver it#g8m Eit#, ETFREH
[& 5*T = 208ns #1TRHE,

13.2.9 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH(0x40A6)

i 15 14 13 12 11 10 9 8
AR FOC_CSO[15:8]
e R R/W R/W R/W R/W R/W R/W R/W
EufE 0 1 0 0 0 0 0 0

FOC_CSOL(0x40A7)
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(72 7 6 5 4 3 2 1 0
2R FOC_CSO0[7:0]
E it R/W R/W R/W R/W R/W R/W R/W R/W
=L VK =] 0 0 0 0 0 0 0 0
I &R ik
BATRERE
BLE FOC_CR2[CSOC], WAEHRBARFERAY itrip, WWERFEFFIEICHY
ia, ib, SHIBRHEL A, ib, ic.
[15:0] FOC_CSO s
EVESEEI0,32767], BESHIEN 0
5: ADC B8 [ESEE OV ~ 5V, BN 2.5V
Ml FOC_CSO = 2.5V/5V*32768 = 16384(0x4000)

13.2.10 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC__RTHESTEPH(0x40A8)
i 15 | 14 | 13 | 12 [ 1 | 10 | 9 8
ZiR FOC__RTHESTEP[15:8]

- it R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
FOC__RTHESTEPL(0x40A9)

i 7 6 5 | 4 | 3 | 2 | 1 0

E=y FOC__RTHESTEP[7:0]

il R/W R/W R/W R/W R/W R/W R/W R/W

SNE 0 0 0 0 0 0 0 0

i L4 iR
TEiRIERAIEE, FOC_RTHESTEP AEN 32 i, BREUAFS
fii, WEBASE 16 L

[15:0] | FOC_RTHESTEP Hﬂa’ﬁ[_sﬂés’?’ﬂiﬂ N
FOC__RTHESTEP(32 {i) = FOC__RTHESTEP(32 {i) +
FOC_RTHEACC(& 16 {iz)
THETA_OL(16 {i) = THETA_OL(16 {i) + FOC__RTHESTEP(& 16 i)

13.2.11 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH(0x40AA)
172 15 14 13 12 1 10 9 8
AR FOC_RTHEACCI[15:8]
it w w w W W w w w
SfE 0 0 0 0 0 0 0 0
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FOC_RTHEACCL(0x40AB)
fi 7 6 5 4 3 2 1 0
B FOC_RTHEACCI[7:0]
e W W W W W W W W
SiE 0 0 0 0 0 0 0 0
o & f

TeiA=IRAIINEEE, FOC_RTHEACC RIEDMN 32 i, &BMAMFSAL,
BHSAK 166, S1641ER0

EV{ESEE[-32768,32767]

FOC__RTHESTEP(32 i) = FOC__RTHESTEP(32 {i) +
FOC_RTHEACC({& 16 i)

THETA_OL(16 {i) = THETA_OL(16 i) + FOC_RTHESTEP(% 16 {i)

[15:0] | FOC_RTHEACC

13.2.12 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH(0x40AA)
i 15 14 13 12 11 10 9 8
ZiR FOC_EOMELPF[15:8]
it} R R R R R
SE 0 0 0 0 0 0 0 0
FOC_EOMELPFL(0x40AB)
i 7 6 5 4 3 2 1 (]
ZiR FOC_EOMELPF[7:0]
it} R R R R
SE 0 0 0 0 0 0 0 0
fiL E=4 7 (11U
RERRENGEEREERE
[15:0] | FOC_EOMELPF | iEiK £ %19 FOC_EOMEKLPF, LPF BIItER9E K EHA
BUESBE[-32768,32767]

13.2.13 FOC_RTHECNT (0x40AC)

fi 7 6 5 4 3 2 1 0
BN FOC_RTHECNT
St R/W R/W R/W R/W R/W R/W R/W R/W
E=LA =] 0 0 0 0 0 0 0 0
fi B fiaix
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e X% LR = FOC_RTHECNT*256
[7:0] | FOC_RTHECNT | eiInge(FEre/s, BNEHKARBITRIECKEZE, HCHIXEIXE)
FOC_RTHECNT*256 f&, B4R

13.2.14 FOC_THECOR (0x40AD)

v 7 6 5 4 3 2 1 0
2R FOC_THECOR
it R/W R/W R/W R/W R/W R/W R/W R
EfME 0 0 0 0 0 0 0 1
i 2R iR

AEIREBTEEIEE:

R EREFENBRIGERANNAEEBBRSHEE, 85
FOC_THETA —Z{

EE5EE([0,255]

[7:0] FOC_THECOR

13.2.15 FOC__EMF (0x40AE, 0x40AF)

FOC__EMFH(0x40AE)
i 15 | 14 | 13 | 12 | 11 | 10 9 8
E=y FOC__EMF[15:8]
it R R R R
SHE 0 0 0 0 0 0 0 0
FOC__EMFL(0x40AF)
i 7 6 5 | 4 | 3 | 2 1 0
R FOC__EMF[7:0]
HE R R R R R R R R
SHE 0 0 0 0 0 0 0 0
i 2 i
SR MEN R B
[15:0] | FOC_EMF | £&F FOC_EALP 897510 FOC__EBETA B9E A HIRE
EVESBE[0,32767]

13.2.16 FOC_THECOMP (0x40AE, 0x40AF)

FOC_THECOMPH(0x40AE)
fi 15 14 13 12 11 10 9 8
B FOC_THECOMP[15:8]
KE W W W W W W W W
sulE 0 0 0 0 0 0 0 0
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FOC_THECOMPL (0x40AF)
iz 7 6 5 4 3 2 1 0
B FOC_THECOMP[7:0]
- 3id) W W W W W W W W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
AEMEE
0O fb ,\i.l. ‘\ 4O EQZ 46|~ =
[150] | FOC THECOMP HERLEAE FOC_ETHETA BN LAMZEEAGESRELRERAE
FOC_THETA, #&3{5 FOC_THETA —%
BUESEE[-32768,32767]

13.2.17 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH(0x40BO0)
i 15 14 13 12 11 10 9 8
B FOC_DMAX[15:8]

il w w W W W W w w
SifE 0 0 0 0 0 0 0 0
FOC_DMAXL(0x40B1)
fi 7 6 5 4 2 1 0

B FOC_DMAX[7:0]
il w w W W W W w w
SfE 0 0 0 0 0 0 0 0
fi =41 (23t
d ¥ Pl = FIRSA M R KE
[15:0] | FOC_DMAX
BUYESEREI[-32768,32767]
13.2.18 FOC__OMEEST (0x40B0, 0x40B1)
FOC__OMEESTH(0x40B0)
i 15 14 \ 13 \ 12 \ 11 | 10 9 \ 8
=3 FOC__OMEESTI[15:8]
KE R R R R R R
SHE 0 0 0 0 0 0 0 0
FOC__OMEESTL(0x40B1)
fir 7 6 | 5 | 4 | 3 | 2 1 | o
AR FOC__OMEESTI[7:0]
i) R R R R R R
SHfE 0 0 0 0 0 0 0 0
219 wwwifortiortech.com
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i 2 s

FOC &= itEREE

15:0 FOC__ OMEEST
15:0] - BUESERE(0,32767)

13.2.19 FOC_DMIN (0x40B2, 0x40B3)

FOC_DMINH(0x40B2)
fi 15 14 13 12 11 10 9 8
2R FOC_DMIN[15:8]
E-Jid] w w w W W w W W
SiiE 0 0 0 0 0 0 0 0
FOC_DMINL(0x40B3)
i 7 6 5 4 3 2 1 0
2R FOC_DMIN[7:0]
E-Jid] w w w W W w W W
=Livg [l 0 0 0 0 0 0 0 0
i 2R iR
(1501 | FOC DMIN d i Pl = HI2RRY M & /IME
BUESEE[-32768,32767]
13.2.20 FOC_ATAN _THETA(0x40B2, 0x40B3)
FOC_ATAN_THETAH(0x40B2)
i1 15 14 13 12 11 10 9 8
B FOC_ATAN_THETA[15:8]
34 R R R R R R R R
S{iE 0 0 0 0 0
FOC_ATAN_THETAL(0x40B3)
i1 7 6 5 4 3 2 1 (]
B FOC_ATAN_THETA[7:0]
xE R R R R R R R R
SiE 0 0 0 0 0
i1 £=4 7 iR
[15:0] FOC_ATAN_TH | ATAN #2XXFit&&E, B FOC_EALP/FOC_EBET E#%it&EEH
ETA EUE5EE(-32768,32767)
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13.2.21 FOC_QMAX (0x40B4, 0x40B5)

FOC_QMAXH(0x40B4)
i 15 14 13 12 11 10 9 8
B FOC_QMAX[15:8]
-3t} R/W R/W R/W R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FOC_QMAXL(0x40B5)
i 7 6 5 4 3 2 1 0
ZiR FOC_QMAX[7:0]
S} R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i E=4 77 iz
[150] | FOC QMAX q i PlEFIZEN R HRKE
EVESERE[-32768,32767]

13.2.22 FOC_QMIN (0x40B6, 0x40B7)

FOC_QMINH(0x40B)
i 15 | 1w | 13 | 12 | 11 [ 10 9 8
B FOC_QMIN[15:8]
SR R/W rw | rRw | rRw | rw | rRw | RW | rRw
SfiE 0 0 0 0 0 0 0 0
FOC_QMINL(0x40B7)
i 7 6 5 | 4 | 3 | 2 1 0
S FOC_QMIN[7:0]
R R/W RW | RW | RW | Rw | rRw | RW | RwW
SfuiE 0 0 0 0 0 0 0 0
fi am iR
[15:0] | FOC.QMIN q EEETE'E?EU%EE'\]%H:}%/J\{E
BR{ESE EI[-32768,32767]

13.2.23 FOC__UD (0x40B8, 0x40B9)

FOC__UDH(0x40B8)
i1 15 14 13 12 11 10 9 8
E=4 FOC_UDI15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FOC__UDL(0x40B?9)
i1 7 6 5 4 3 2 1 0
B FOC_UDI7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
fir E=4 77 114
d 3 Pl £ HIZEE HE d HHEBE
[15:0] | FOC_UD
EVESERE[-32768,32767]
13.2.24 FOC__UQ (0x40BA, 0x40BB)
FOC__UQH(0x40BA)
i 15 14 13 12 11 10 9 8
ZiR FOC_UQ[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
FOC_UQL(0x40BB)
i 7 6 5 4 3 2 1 0
ZiR FOC_UQ[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i1 E=4 7 1134
q i Pl RFIBRE HEY g WEBE
[15:0] | FOC_UQ
EVESERE[-32768,32767]
13.2.25 FOC__ID (0x40BC, 0x40BD)
FOC__IDH(0x40BC)
i1 15 14 13 12 11 10 9 8
E=4 FOC_ID[15:8]
xE R R R R
=LV 0 0 0 0 0
FOC__IDL(0x40BD)
i1 7 6 5 4 3 2 1 (]
B FOC__ID[7:0]
il R R R R R R R R
SiE 0 0 0 0 0 0 0 0
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i 2 fii

REBERETLITTIRSEIN d HEBER

[15:01 | FOC_ID -
BUESEEI[-32768,32767]

13.2.26 FOC__IQ (0x40BE, 0x40BF)

FOC__IQH(0x40BE)
fi 15 14 13 12 1 10 9 8
ZiR FOC_1Q[15:8]
E- it R R R R R R
SifE 0 0 0 0 0 0 0 0
FOC__IQL(0x40BF)
i 7 6 5 4 3 2 1 0
ZiR FOC_IQ[7:0]
E- it} R R R R R
SifE 0 0 0 0 0 0 0
fiL E=4 77 i::p%
REFBRET LR TIREEIR g BEBR
[15:0] | FOC_IQ
BUESBE[-32768,32767]
13.2.27 FOC__IBET (0x40C0, 0x40C1)
FOC__IBETH(0x40C0)
i 15 14 13 12 11 10 9 8
B FOC__IBET[15:8]
E- it} R R R R R R
SHE 0 0 0 0 0 0 0 0
FOC__IBETL(0x40C1)
i 7 6 5 4 3 2 1 (]
AR FOC__IBET[7:0]
xR R R R R R R
SE 0 0 0 0 0 0 0 0
i E=4 (::pUS
[50] | FoC_IBET R BERET LR TIR ST AR BT
EVESEE[-32768,32767]
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13.2.28 FOC_IQ_LPFK (0x40C0)

i 7 6 5 4 3 2 1 0
B FOC_IQ_LPFK
E-Sic) w w W w W W W W
SiE 1 1 1 1 1 1 1 1
i E=4 77 i::p%
FOC IQ IEEIRIR AL, EIAMEN OxFF
[7:0] | FOC_IQ LPFK |
SBE(0,255)
13.2.29 FOC_ID_LPFK (0x40C1)
fi 7 6 5 4 3 2 1 0
AR FOC_IQ_LPFK
il w W W W W W w w
SiE 1 1 1 1 1 1 1 1
iz E=4 7 iR
0] | FOCID.LPFK FOC ID {Ri@IRiK R %L, BAIAEF OxFF
SEE(0, 255)
13.2.30 FOC__VBET (0x40C2, 0x40C3)
FOC_VBETH(0x40C2)
i1 15 14 13 12 11 10 9 8
B FOC_VBET[15:8]
il R R R R R R R
S{E 0 0 0 0 0 0 0 0
FOC_VBETL(0x40C3)
i 7 6 5 4 3 2 1 0
B FOC_VBET[7:0]
il R R R R R R R
=LV 0 0 0 0 0 0 0 0
i1 E=4 iR
FOC &R i B B
[15:0] | FOC_VBET
BVESBE[-32768,32767]
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13.2.31 FOC_UDCPS (0x40C2, 0x40C3)

FOC_UDCPSH(0x40C2)
i 15 14 13 12 11 10 9 8
ZiR FOC_UDCPS[15:8]
E-Sic) w W W w W W W W
SifE 0 0 0 0 0 0 0 0
FOC_UDCPSL(0x40C3)
i 7 6 5 4 3 2 1 0
ZiR FOC_UDCPS[7:0]
S} W W W W W w w w
=LV 0 0 0 0 0 0 0 0
i E=1 7 (513U
d M EAMEE
[15:0] | FOC_UDCPS | d % Pl i+ & /9458 FOC_UD 5 FOC_UDCPS #8IN/EX 3 T —i&Hk
EVESERE[-32768,32767]

13.2.32 FOC_UQCPS (0x40C4, 0x40C5)

FOC_UQCPSH(0x40C4)
i1 15 14 13 12 11 10 9 8
B FOC_UQCPS[15:8]
34 w W W w w w W w
S{E 0 0 0 0 0 0 0 0
FOC_UQCPSL(0x40C5)
fi 7 6 5 4 3 2 1 (]
B FOC_UQCPS[7:0]
34 w W W w w w W w
S{E 0 0 0 0 0 0 0 0
i1 E=4 7 iR
q B9 EAMEE
[15:0] | FOC_UQCPS | q % PI it B #4558 FOC_UQ 5 FOC_UQCPS HBN/E% 2 T —iEik
BVESBE[-32768,32767]
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13.2.33 FOC__VALP (0x40C4, 0x40C5)

FOC_VALPH(0x40C4)
i 15 14 13 12 11 10 9 8
E= FOC_VALP[15:8]
-t R R R R R
SiE 0 0 0 0 0 0 0 0
FOC_VALPL(0x40C5)
i1 7 6 5 4 3 2 1 0
&R FOC_VALP[7:0]
il R R R R R
SiiE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
(501 | Foc_varp | LOC RRHMtiGHIBEE
BESERE[-32768,32767]

13.2.34 FOC_FLUX (0x40Cé6, 0x40C7)

FOC_FLUXH(0x40C6)
i 15 | 14 | 13 | 12 | 1 | 10 | 9 | s
B FOC_FLUX[15:8]

A W w w w w w w
s 0 0 0 0 0 0 0 0
FOC_FLUXL(0x40C7)

i 7 6 | s | 4 | 3 | 2 [ 1 | o
S FOC_FLUX[7:0]
P w w w w w w w
SffE 0 0 0 0 0 0 0 0
fi am iR

BiEE
(1500 | FOCFLUX | oo 0 32767

13.2.35 FOC__IC (0x40C6, 0x40C7)

FOC__ICH(0x40C6)
i 15 14 13 12 11 10 9 8
AR FOC_IC[15:8]
il R R R R R
SifE 0 0 0 0 0 0 0 0
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FOC__ICL(0x40C7)
i 7 6 5 4 3 2 1 0
ZiR FOC__IC[7:0]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
i E=4 77 114
M50 | FoC I SRIFIRBH C BEBRR
EVESERE[-32768,32767]

13.2.36 FOC_LQ (0x40C8, 0x40C9)

FOC_LQH(0x40C8)
f 15 14 13 12 11 10 9 8
AR FOC_LQI[15:8]
£ w w w w w w w w
e 0 0 0 0 0 0 0 0
FOC_LQ(0x40C9)
f 7 6 5 4 3 2 1 0
AR FOC_LQI7:0]
£ w w w w w w w w
s 0 0 0 0 0 0 0 0
iz B fiid
[15:0] | FOC_LQ QHBRHE
EUESEE(0,32767)

13.2.37 FOC__IB (0x40C8, 0x40C9)

FOC__IBH(0x40C8)
i 15 14 13 12 11 10 9 8
ZiR FOC_IB[15:8]
xR R R R R R
SE 0 0 0 0 0
FOC__IBL(0x40C9)
i 7 6 5 4 3 2 1 (]
ZiR FOC__IB[7:0]
il R R R R R
SE 0 0 0 0 0 0 0 0
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o P ik
SEHEIRISHY B AR
[15:0] | FOC_IB
BESEE[-32768,32767]

13.2.38 FOC_LD (0x40CA, 0x40CB)

FOC_LDH(0x40CA)
fi 15 14 13 12 11 10 9 8
ZiR FOC_LD[15:8]
E- it W W W W W w W w
SifE 0 0 0 0 0 0 0 0
FOC_LD(0x40CB)
i 7 6 5 4 3 2 1 0
B FOC_LDI[7:0]
E- it} w W W W W W W w
SifE 0 0 0 0 0 0 0 0
fiL E=4 77 i::p%
[15:0] | FOC_LD DB RE
EUESEE(0,32767)
13.2.39 FOC__IA (0x40CA, 0x40CB)
FOC__IAH(0x40CA)
i 15 14 13 12 11 10 9 8
B FOC_IA[15:8]
i} R R
SHE 0 0 0 0 0 0
FOC__IAL(0x40CB)
i1 7 6 5 4 3 2 1 (]
B FOC_IA[7:0]
xE R R R R
=LV 0 0 0 0 0 0 0 0
i1 E=4 i::p%
50 | FOC 1A SREFIRBH0 A BB BT
BVESEEI[-32768,32767]
V4.0 228 wwwifortiortech.com




UElBi= 3%

Fortior Tech

FU6815_65_64

13.2.40 FOC__THETA (0x40CC, 0x40CD)

FOC_THETAH(0x40CC)

i 15 14 13 12 11 10 9 8
E= FOC_THETA[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FOC_THETAL(0x40CD)
i 7 6 5 4 3 2 1 0
Bk FOC_THETA[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i1 E=1 7 iR
FOCmtifaE
EUESE/E[-32768,32767]
[15:0] | FOC_THETA
-32768 ~ 32767 33 [-180°~ 180°
Bl: FOC_THETA = 8192, XMAEN 8192/32768*180°= 45°
13.2.41 FOC__ETHETA (0x40CE, 0x40CF)
FOC__ETHETAH(0x40CE)
i1 15 14 13 12 11 10 9 8
B FOC_ETHETA[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FOC_ ETHETAL(Ox40CF)
fi 7 6 5 4 3 2 1 (]
B FOC_ETHETA[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i1 2R iR
i (LS HH A E (*ME FOC_THECOMP RifA )& 5 FOC_THETA
(15:0] | FOC_ETHETA | o
- B hERNBAE
BUESBE[-32768,32767]
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13.2.42 FOC__EALP (0x40D0, 0x40D1)

FOC__EALPH(0x40DO0)

i 15 14 13 12 11 10 9 8
E= FOC_EALP[15:8]
-t R R R R
SifE 0 0 0 0 0 0 0 0
FOC__EALPL(0x40D1)
i1 7 6 5 4 3 2 1 0
&R FOC__EALP[7:0]
il R R R R R
SiiE 0 0 0 0 0 0 0 0
i1 E=4 77 iR
50 | Foc. EALP hE R M EN R BRI
EVESERE[-32768,32767]

13.2.43 FOC__EBET (0x40D2, 0x40D3)

FOC__EBETH(0x40D2)

i 15 | 14 | 13 | 12 | 11 | 10 9 8
B FOC_EBET[15:8]

E R R R R R R R R
s 0 0 0 0 0 0 0 0
FOC__EBETL(0x40D3)

i 7 6 5 | 4 | 3 | 2 1 0

B FOC__EBET[7:0]
Eid R R R R R R R R
SffE 0 0 0 0 0 0 0 0
fi am iR
[15:0] | FOC_EBET E%%E%E’\JBEEH&EEE}J%”

ERETBE-32768,32767]

13.2.44 FOC__EOME (0x40D4, 0x40D5)

FOC__EOMEH(0x40D4)
i1 15 14 13 12 11 10 9 8
B FOC__EOME[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FOC__EOMEL(0x40D5)
i1 7 6 5 4 3 2 1 (]
E= FOC__EOME[7:0]
- il R/W R/W R/IW R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
fir E=4 77 iR
[15:0] | FOC_EOME ki
BVESERE[-32768,32767]
13.2.45 FOC__UQEX (0x40Dé6, 0x40D7)
FOC__UQEXH(0x40D6)
i 15 14 13 12 11 10 9 8
B FOC_UQEX[15:8]
E- it} R R R R R R R
=Livg [l 0 0 0 0 0 0 0 0
FOC__UQEXL(0x40D7)
fiL 7 6 5 4 3 2 1 (]
B FOC_UQEX[7:0]
E- it} R R R R R R R
SHE 0 0 0 0 0 0 0
i E=4 7 iR
Q HH Pl 2838 A
A=: FOC_UQ - FOC_QMAX
% FOC_UQ > FOC_QMAX, FOC_UQEX NIE{&
[15:0] | FOC_UQEX ]
% FOC_UQ < FOC_QMAX, FOC_UQEX Kfafa
{88 FOC__UQEX o] SLII 558354
EVESERE[-32768,32767]
13.2.46 FOC_KFG (0x40Dé6, 0x40D7)
FOC_KFGH(0x40D6)
i1 15 14 13 12 11 10 9 8
B FOC_KFG[15:8]
il w w w W W w w W
SiE 0 0 0 0 0 0 0 0
FOC_KFGL(0x40D7)
iz 7 6 5 4 3 2 1 (]
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E= FOC_KFG[7:0]
-t w w W W w W W W
=Liva [l 0 0 0 0 0 0 0 0
i1 2R iR
FG B E R
S H#R1E FOC_EOMELPF #1 FOC_KFG i+&H FG MNMEHE, S HK
FEEAE 7% TIM4_ARR, TIM4__ARR/2 E#iZ TIM4__DR
[15:0] | FOC_KFG | it&EARIESE FG =%
EMESEE[0,65535]
7¥: FOC_KFG = 0 AR{ERELLINGE, #NR FOC_KFG i@, FHiFT Timers B9
B3 SR Z 28 TIM4_CRO[T4PSC]

13.2.47 FOC__POW (0x40D8, 0x40D9)

FOC__ POWH(0x40D8)
i 15 | 14 | 13 12 | n 10 9 8
2R FOC__POWI[15:8]
it R R R R R R R R
=LA ] 0 0 0 0 0 0 0 0
FOC__POWL(0x40D9)
i 7 6 5 & | 3 2 1 0
ZR FOC__POWI[7:0]
it R R R R R R
=LA ] 0 0 0 0 0 0 0 0
{72 E24 7 30
IR
15:0] | FOC__POW
1501 - BEVESEE[-32768,32767]
13.2.48 FOC_EOMEKLPF (0x40D8)
L7 7 6 5 4 3 2 1 0
2R FOC_EOMEKLPF
it w w W W W W W W
SME 0 0 0 0 0 0 0 0
iz 2R R
(HE R &% E FOC_EOMELPF BY{E@IE K 5L
[7:0]1 | FOC_EOMEKLPF | LPF B9+ &R %K EER
SBE[1,255]133 N8R R ST E[1/32768,255/32768]
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13.2.49 FOC__IAMAX (0x40DA, 0x40DB)

FOC__IAMAXH(0x40DA)
i 15 14 13 12 11 10 9 8
E= FOC_AMAX[15:8]
-t R R R R R
SifE 0 0 0 0 0 0 0 0
FOC__IAMAXL(0x40DB)
i1 7 6 5 4 3 2 1 0
&R FOC_IAMAX[7:0]
i)
SiiE 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
A HEREAE
BRI A HERFKE, EFANELEI— " BAPAESETENE, &
[15:0] | FOC_IAMAX | MI{SZIAYETTRER R/
BRRAEASENE0, HIRE FOC_CR2[ICLR]=1 34 FOC_IAMAX &0
BVESEE[-32768,32767]

13.2.50 FOC__IBMAX (0x40DC, 0x40DD)

FOC__IBMAXH(0x40DC)
i1 15 14 13 12 11 10 9 8
B FOC__IBMAX[15:8]
il R R R R R
SiE 0 0 0 0 0 0 0 0
FOC__IBMAXL(0x40DD)
fi 7 6 5 4 3 2 1 (]
B FOC__IBMAX[7:0]
xE R R R R R
=L V=] 0 0 0 0 0 0 0 0
i1 E=4 77 iR
B iHEBR&EAE
ERNBIEHERFAE, FRANEEI— " BEAPAESETENE, &N
[15:0] | FOC_IBMAX | BRI§ETEES R/
BRAKKERSBENE 0, FIRE FOC_CR2[ICLR] =1 X FOC_IBMAX i% 0
BUESERE([-32768,32767]

V4.0 233 www fortiortech.com



UElBi= 3%

Fortior Tech

FU6815_65_64

13.2.51 FOC__ICMAX (0x40DE, 0x40DF)

FOC__ICMAXH(0x40DE)
i 15 14 13 12 11 10 9 8
E= FOC_ICMAX[15:8]
-t R R R R R R R R
SifE 0 0 0 0 0 0 0 0
FOC__ICMAXL(0x40DF)
i1 7 6 5 4 3 2 1 0
&R FOC__ICMAX[7:0]
il R R R R R R R
=LV 0 0 0 0 0 0 0
i1 E=4 77 i::p%
CHBREAE
IERN C IHERFZKE, FRANELI— " BAPAESETENE, &
[15:0] | FOC_ICMAX | MI{SZRIAYETTRER R/
BRASAKERSBINE 0, F’E FOC_CR2[ICLR]=1 3¢ FOC_ICMAX & 0
BVESEE[-32768,32767]

13.2.52 FOC_EFREQMAX (0x406F)

fi 7 6 5 4 3 2 1 0
B FOC_EFREQMAX[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 1 1 1 1 1 1 1
i E=4 7 faid
omega X X{E
(HEEEE omegal15:8] K FiZ{ERY, RELHHEE OME A
FOC_CRO[OMAS] = 0: FOC_EFREQMAX*256
FOC_CRO[OMAS] = 1: FOC_EFREQHOLD
[7:0] FOC_EFREQMAX
EVESERE[0,127]
0~ 127 XMNIEE 0 ~ 32767
E REALA 18, LINAEKREK
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13.2.53 FOC_DKP (0x4070, 0x4071)

FOC_DKPH(0x4070)
i 15 14 13 12 11 10 9 8
BN FOC_DKP[15:8]
B R R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
FOC_DKPL(0x4071)
fi 7 6 5 4 3 2 1 0
SR FOC_DKP[7:0]
2 RIW R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
i £ 7 fiiix
D # Pl B9EL IS5,
[15:0] | FOC_DKP o ‘
BEVESEE(0,32767), &=mfilEN 0, Q12183
13.2.54 FOC_EKP (0x4074, 0x4075)
FOC_EKPH(0x4074)
i 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC_EKP[15:8]
e R R/W RIW RIW R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
FOC_EKPL(0x4075)
i 7 6 5 | 4 | 3 | 2 1 0
R FOC_EKP[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
Sl 0 0 0 0 0 0 0 0
i 2R E[::p%
BRNAE Pl #=H2809 KP &, &==MMEN 0, Q121X
[15:0] | FOC_EKP {Hii i*é[o,321§i] 5 H & Q
13.2.55 FOC_EKI (0x4076, 0x4077)
FOC_EKIH(0x4076)
fi 15 14 13 12 11 10 9 8
B FOC_EKI[15:8]
2 R R/W R/W R/W R/W R/W R/W R/W
SfiiE 0 0 0 0 0 0 0 0
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FOC_EKIL(0x4077)
fi 7 6 5 4 3 2 1 0
=L FOC_EKI[7:0]
-t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
g | & f
(EHEMMEES Pl SRS K RS, BEMEN0, Q151
[15:0] FOC_EKI
FRIEE0,32767]

13.2.56 FOC_KSLIDE (0x4078, 0x4079)

FOC_KSLIDEH(0x4078)
v 15 14 13 12 11 10 9 8
BR FOC_KSLIDE/FOC_PLLKP[15:8]
B R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FOC_KSLIDEL(0x4079)
v 7 6 5 4 3 2 1 0
BR FOC_KSLIDE/FOC_PLLKP[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
iz 2R iR
FOC_CR2[ESEL] = 0: 7 SMO H1Z 5 %%, Q15 1&=
FOC_KSLIDE ] N .
[15:0] FOC_CR2[ESEL] = 1: 9 PLL B9 PI #=4I2889 KP &%, Q12 18=
/FOC_PLLKP . e
BUESEE[0,32767], REAIIER O

13.2.57 FOC_EKLPFMIN (0x407A, 0x407B)

FOC_EKLPFMINH(0x407A)
fiz 15 14 13 12 11 10 9 8
B FOC_EKLPFMIN/FOC_PLLKPI[15:8]
xE R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0
FOC_EKLPFMINH(0x407B)
fi 7 6 5 4 3 2 1 0
E= FOC_EKLPFMIN/FOC_PLLKPI[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
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fi E=4 (230
FOC_CR2[ESEL] = 0: /3 SMO W& BB RN BMRE IS A EVR/IVE, X
(15:0] FOC_EKLPFMI | ERHEHIVEBEIRRAFNTZEN, BHFFHIVE, Q1548
N/FOC_PLLKI | FOC_CR2[ESEL] = 1: PLL B9 Pl {2#I2889 KI &%, Q1548
EUESER[0,32767], BRREIIEN O

13.2.58 FOC_DKI (0x407C, 0x407D)

FOC_DKIH(0x407C)
i 15 14 13 12 11 10 9 8
AR FOC_DKI[15:8]
il R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0
FOC_DKIL(0x407D)
i 7 6 5 4 3 2 1 0
B FOC_DKI[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fi =41 (113U
D 1 Pl IR DS
[15:0] | FOC_DKI i X
EVESEE(0,32767), &EA1EN 0, Q1518
13.2.59 FOC_OMEKLPF (0x407E, 0x407F)
FOC_OMEKLPFH(0x407E)
i 15 14 13 12 11 10 9 8
B FOC_OMEKLPF[15:8]
i} R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
FOC_OMEKLPFL(0x407F)
i 7 6 5 4 3 2 1 0
B FOC_OMEKLPF[7:0]
il R/W R/W R/W R/W R/W R/IW R/W R/W
SfE 0 0 0 0 0 0 0 0
i =4 (::p%
1501 | FOC OMEKLPF HEREERENRERERY, KHAERO0, Q518X
EVE5ERE[0,32767]
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13.2.60 FOC_FBASE (0x4080, 0x4081)

FOC_FBASEH(0x4080)
i 15 14 13 12 11 10 9 8
B FOC_FBASE[15:8]
-3t} R/W R/W R/W R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FOC_FBASEL(0x4081)
i 7 6 5 4 3 2 1 0
ZiR FOC_FBASE[7:0]
S} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=4 77 iz
HERIAEREEIREE
EVESERE[0,32767]
[15:0] | FOC_FBASE | FOC_FBASE = fbase*Ts*32768
fl: fbase = 200Hz,Ts = 62.5us, W FOC_FBASE = 200*0.0000625*32768
= 409(0x199)

13.2.61 FOC_EFREQACC (0x4082, 0x4083)

FOC_EFREQACCH(0x4082)

fi 15 14 13 12 11 10 9 8
AR FOC_EFREQACCI[15:8]
E-Sid) R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
FOC_EFREQACCL(0x4083)
fi 7 6 5 4 3 2 1 0
B FOC_EFREQACC[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=LA [ 0 0 0 0 0 0 0 0
fi Am fEid
mEREHAERIIEEIEE, FOC_EFREQACC WEBA 24 i, &
BNUAFSN, RESAE 164,
EXES2R[0,65535]
[15:0] FOC_EFREQACC .
f5l: foase = 200Hz, #RXIEK pp = 4, W speed_base = 60*fbase/pp =
3000rpm, IKEREEE 3rpm, M FOC_EFREQACC =
3rpm/speed_base*32768*256 = 8388(0x20C4),

V4.0 238 www fortiortech.com



Fortior Tech

/-' BT FU6815_65_64

13.2.62 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH(0x4084)

i 15 14 13 12 11 10 9 8
B FOC_EFREQMINI[15:8]
-3t} R/W R/IW R/W R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FOC_EFREQMINL(0x4085)
i 7 6 5 4 3 2 1 0
ZiR FOC_EFREQMIN[7:0]
S} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=4 (513U

HEAEREE, FOC_EFREQMIN REBR 24 41, REMIANS
fiI, WEBSAE 16 L

hERRFAEENER, HEEERENTZEN, hHhERERG
AE

EVESEE[-32768,32767]

fl: foase = 200Hz, RIFE pp = 4, W speed_base = 60*fbase/pp =
3000rpm, REVHERENR/IVIFEERS 30rpm, N
FOC_EFREQMIN = 30rpm/speed_base*32768 = 327(0x147),

[15:0] | FOC_EFREQMIN

13.2.63 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH(0x4086)
i 15 14 13 12 11 10 9 8
B FOC_EFREQHOLDI[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
FOC_EFREQHOLDL(0x4087)
i 7 6 5 4 3 2 1 (]
B FOC_EFREQHOLDI[7:0]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
i &R (::p%
(HEREFIEERAE, FOC_EFREQHOLD REBH 24 i, RSl
[15:0] | FOC_EFREQHOLD | A&SI, REBAR 16 fiL
YAERMEEE /T FOC_EFREQMIN, 3REIEEIRINEISTi%E
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B, AEIEM

BUESEEI[-32768,32767]

l: foase = 200Hz, &XIFE pp = 4, M speed_base = 60*fbase/pp
=3000rpm, RE®RFIREHRAESN 60rpm, U FOC_EFREQHOLD
= 60rpm/speed_base*32768 = 655(0x028F),

13.2.64 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H(0x4088)
iz 15 14 13 12 11 10 9 8
LR FOC_EK3[15:8]
E-Ji] R R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0
FOC_EK3L(0x4089)
iz 7 6 5 4 3 2 1 0
A FOC_EK3[7:0]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
fiL am it
HERGEERRNE=TREY, KRSMIENO0, QI518H
[15:0] | FOC_EK3
EVE5ERE[0,32767]
13.2.65 FOC_EK4 (0x408A, 0x408B)
FOC_EK4H(0x408A)
iz 15 14 13 12 11 10 9 8
B FOC_EK4[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
FOC_EK4L(0x408B)
i 7 6 5 4 3 2 1 ]
AR FOC_EKA4[7:0]
(A R/W R/W R/W R/W R/W R/W R/W R/W
p=KIVA[=] 0 0 0 0 0 0 0 0
i E21 7 g
(151 | FOC EK4 HERHERROENTRE, Q158K
EVESEE[-32768,32767]
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13.2.66 FOC_EK1 (0x408C, 0x408D)

FOC_EK1H(0x408C)
i 15 14 13 12 11 10 9 8
AR FOC_EK1[15:8]
i) R R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FOC_EK1L(0x408D)
i 7 6 5 4 3 2 1 0
E=4 ) FOC_EK1[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i =4 3%
HERMERRNE—NRY, mEMERO0, Q151X
[15:0] | FOC_EK1
EVESEE[0,32767]
13.2.67 FOC_EK2 (0x408E, 0x408F)
FOC_EK2H(0x408E)
i 15 14 13 | 12 [ 11 10 9 8
E=41 FOC_EK2[15:8]
3] R R/W R/W R/W R/W R/W R/W R/W
SN1E 0 0 0 0 0 0 0 0
FOC_EK2L(0x408F)
i 7 6 5 | 4 | 3 2 1 0
E=41 FOC_EK2[7:0]
3] R/W R/W R/W R/W R/W R/W R/W R/W
SN1E 0 0 0 0 0 0 0 0
fiL &R i
1501 | Foc ek2 {;iii?jg]%_ﬁ\%éﬁ, Re1EN 0, Q1518
13.2.68 FOC_IDREF (0x4090, 0x4091)
FOC_IDREFH(0x4090)
i 15 14 13 12 11 10 9 8
AR FOC_IDREF[15:8]
E- it R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
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FOC_IDREFL(0x4091)
fi 7 6 5 4 3 2 1 0
=L FOC_IDREF[7:0]
E-Sic) R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
o & f
RPN d BEHIESE
[15:0] | FOC_IDREF
BUESEEI[-32768,32767]

13.2.69 FOC_IQREF (0x4092, 0x4093)

FOC_IQREFH(0x4092)
i 15 14 13 12 11 10 9 8
B FOC_IQREF[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FOC_IQREFL(0x4093)
i 7 6 5 4 3 2 1 0
B FOC_IQREF[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
i &R (23t
[150] | FOC IQREF FAF%EN q HBRiELE
EVESERE[-32768,32767]

13.2.70 FOC_QKP (0x4094, 0x4095)

FOC_QKPH(0x4094)
i1 15 14 13 12 11 10 9 8
B FOC_QKP[15:8]
i} R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
FOC_QKPL(0x4095)
i1 7 6 5 4 3 2 1 (]
B FOC_QKPI[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
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Liva 2R iR
q i Pl = H8369 KP 2381, &=A188 0, Q124&=xX
[15:0] FOC_QKP . —-
BUESERE[0,32767], XM Q12 BUESEE[0,8]

13.2.71 FOC_QKI (0x4096, 0x4097)

FOC_QKIH(0x4096)
i 15 % | 13 | 12 | 1 | 10 9 8
B FOC_QKI[15:8]
%A R RW | RW | RW | RW | RW | RW | RW
ShE 0 0 0 0 0 0 0 0
FOC_QKIL(0x4097)
i 7 6 5 | 4 | 3 | 2 1 0
B FOC_QKI[7:0]
%A R/W RW | RW | RW | RW | RW | RW | RW
ShE 0 0 0 0 0 0 0 0
i am iR
[15:0] | FOC.QKI q _.Fj FEHIZRAY KI 2R3, Eai_%{ﬁ'f%% 0, Q15#&=
BUESEE[0,32767], %3 Q15 BUESEE[0,1]

13.2.72 FOC__UDCFLT (0x4098, 0x4099)

FOC__UDCFLTH(0x4098)
fu 15 % | 13 | 12 [ 11 | 10 9 8
E=y FOC__UDCFLT[15:8]
it R R R R R R R R
ShE 0 0 0 0 0 0 0 0
FOC__UDCFLTL(0x4099)
i 7 6 5 | 4 | 3 | 2 1 0
E=41 FOC__UDCFLT[7:0]
-3t R R R R R R R R
ShE 0 0 0 0 0 0 0 0
i L4 iR
RGN EEBE
FOC 1SR B L BERE, BK/EHSE FOC_UDCFLT, aJLAi%#E ADC
& 2(SMEBEB R FE)
[15:0] | FOC_UDCFLT | BY{&5ER[0,32767]
Bl BLLEE 1/6 HEE#E ADC, ADC ISEHEER 5V, EIBLHEERN
KHSEEN OV ~ 30V, FOC_UDCFLT A 19661(0x4CCD), MIB4&HEE
=19661/32768*5V*6 = 18V,
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14 Timer1

14.1 Timer1 $2{Ei5EH

Timer1 & — 16 i) LI EB9EAR IR — 16 I LT EBIES RS, Timer1 £
F3F BLDC HEAN75KRE, Timer1 EAIN T4

B 16 fIE BRI E AR A FIE R AR BN R RIEE Z [E 8983 IE) (B 60 EATED),
eIl R A=y Rl E SRR SN S

B 16 U@ B ER R TR E RN IR R 8ET 8], DARIEIEE SVEER R

Bt 1) (Z2 LA E AN B 8))

3 (L ETYRIZDIMERXS RABTENHIT O, DIRBTEMER B DI ELERAVET IR

M ERMESHIRRAREER iR E

M EMIEPIRIERA G S E BB ERES

7 BIRESEREFI RS A

6 NPRmR

Timer1 RBRLEHALNE 14-1 FiiR.

SYSCLK \

counter
underflow

to
CMP&DRIVER&ADC

14-1 Timer1 RERL5H
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14.1.1 Timer1 i+ 85T

T1BRS

CNT RESET

SYSCLK

TIBCEN
———

clk pscl

e

4>
data update
TIPDIF T1RCEN
T1ADIF

14-2 BPEETT

Timer1 &—1940g8, —1 16 A LHHENERENR, — 16 L@ L EBVEREN
o

14.1.1.1 34023

DIRBRY RAPET M, TmEERTHB[NER T H[AITME IR, H5M=[H
TIM1_CR3[T1PSCH=Hl, TNEF 8 MOMAE, AT XNMEHSERRBE PR, DMRRNMENES
M ZIBRE RSN, PRANERATH SR E RN A TN EM MR, HHRIVRERA
clk_psc1 = SYSCLK/(2"TIM1_CR3[T1PSC]), #$R/E 898 EpiRSRES TIM1_CR3[T1PSCIBYX Rank
14-1 F7Ro

& 14-1 DR EIFERR TIM1_CR3[T1PSCIAEMEXT R 80T FhiR=ER

TIM1_CR3[T1PSC] | £SAE# | clk_psc1(Hz) | TIM1_CR3[T1PSC] | #3AFEE | clk_psc1(Hz)
000 1 24M 100 16 1.5M
001 2 12M 101 32 750k
010 4 6M 110 b4 375k
011 8 3M 111 128 187.5k
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14.1.1.2 BERHEE

BEARWTHEBE R —D 16 £l L9288, HEUER TIM1_BCNTR, AL E G 4
TIM1_SRIT1PDIF]gk & 2 5 A BF & h fr TIM1_SRITTWTIFI(EH TIM1_CR2[T1BRS]i% )7 4 BY
TIM1_BCNTR %80 B3 83X 57788 TIM1_BCCR, @B TIM1_BCNTR 3% 0 HEHFFALT
#, TIM1_BCCRICREIE AT R BN P sk F RS A FrohiT = B8 al (B0 60 BERIETIE), %
BB RS SR KRFEER 60 EEESFA TIM1_BCOR H1788, RECEE TIM1_CRO[TICFLTI&
E. ¥ TIM1_BARR BEhZE&{F4E(TIM1_CR1[BAPE] = 1)BF, TIM1_BCOR BYE#EEA TIM1_BARR
H5EF8, Y TIMI_BCNTR HEEZF TIMI_BARR B, EZANit#128 L it o b 5 445 &AL
TIM1_SRIT1BOIFIE 1. WMR{ERERFIRME, WFEMRAEE, EARTEERE 0, MRRELRHE
1, MEAITHERSE 0, —HiHEEI OxFFFF jEHEBRE 0,

TIM1__BCNTR

OxFFFF }— — — — — — — - — — — —  —

TIML_BCNTR>TIML BCCR Set BOIF
TIML BCOR-TIMI BARR
TIML BARR — — — — — Zl —\— __________ |

TIMI_CRO[TIFORC] = 0

0x0000 A/

TIM1__BCNTR

OxFFFF — — — — — — — — — — — — — — — — — — — — — —

Force Commutation
TIML BCNTRTIML  BCCR Set BOIF

TIML__BCOR->TIMI__BARR / \
TIMI_BARR |- —  _ __ \ZZ _\_ _____ - — _—

TIMI_CRO[TIFORC] = 1

0x0000

Bl 14-3 ERHIERTHEURZE

FaER(TIM1_IER[TTMAME] = 1)8, TIM1_BCNTR AEH TIM1_CR2[T1BRSHZEHIE(Z, M2
RERNITE=S LIRS HEN,
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14.1.1.3 EFiHEE

EHIHSEEE N 16 G LHHEBYTHELER, BN TIM1_RCNTR, Hit#E TM1_RARR
BREER, FE RSN, FEHITHESE LR REMAAREL TIM1_SRIT1IROIFIE 1, TIMT_RCNTR
& 0, LELEHERENL TIM1_CRO[TTRCENIIE 0, BHIHEEMFILRME, MEACNPETNE ABSFlT
¥ TIM1_CRO[T1RCENIE 1, EHitHRAMENFIAITEL.

TIM1__RCNTR overflowoverflow overflowoverflow
TIMI_ RARR = BCOR*CSEL A . }

TIMI__RARR = BCOR¥BSEI. ~~ 4 _ _ __ . _~/ |

o % £ 1 :
TIPDIF TIWTIF TIPDIF TIWTIF

14-4 BEHIH BRI ECRFE
14.1.2 L EIEM
14.1.2.1 (i ERNES
TIM1_CR3[TITISIER I B NS SKE CMP0/1/2(CMP RIBH#M). GPIO(Hall {5 B
). ADC(ADC &), BE HALL_CR[HALLSEL]%#E GPIO EiEF P1.4/P1.6/P2.1(INREHETE
589 Hall (55 AlL%O)s% P0.2/P3.7/P3.6, TIM1_CR3[T1INMIIEIRE2EXT CMP/GPIO BYES#1T

K. SMEWNAT, MANERNSEG, MERNSEHSA CMP/GPIO UERNE4F ADC
NENEH,

P0.2/P3.7/P3.6

o

P1.4/P1.6/P2.1

—_

HALLSEL
00

0l ———»
10

[ TIPDIF ]
[ TIADIF |

T1CST
TITIS

14-5 R BMINEEAEE]
14.1.2.2 CMP/GPIO (s Bi& M= 44

BEE S F834H TIM1_DBR1/2/3/4/5/6/7[T1CPE], R EBERNESHEREG; HBWAN
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CMP/GPIO fUBHMMESHERREIREY, [UBER NI, CMP/GPIO B N EHIREM
TIM1_SRIT1PDIFI#%E 1, TIM1_CR4[T1CSTI#=#l TIM1_DBR1/2/3/4/5/6/7[T1CPE]&YIRfE

T1CPE 000 >§< 001 >§< 100 >§< 111 >§<

CMP/GPO signal (W) 1 ‘ 1 1 ‘ 1

CMP/GPO signal (V) || B | |
CMP/GPO signal (U) ] | I i
position detect 3 ﬁ i ] % 3% % % 3

i Detect U phase rise i Detect U phase i Three—phase |

No Detect ! edge ! fall edge ! double edge !

€ P e Pg----detection - p

14-6 (LB Y FFE

TIM1_DBR1/2/3/4/5/6/7[T1CPEIREMABRENE 14-2 Firk.

& 14-2 A[E TIM1_DBR1/2/3/4/5/6/7[T1CPE] FHIBERE

CPE iR CPE i3

1 U ETHEE, U AR M tResE
000 0 100 e

Be
b | B UREFE, U ERmEEE | [ RWWIELTE, WERmE
o | EWWIETER, WERmEEE | | RV ETE, V e
011 ;;;mu VARLIE, VEURERES | L | ewsimwn, SEvmbesmes

14.1.2.3 ADC B &M=

TIM1_CR3[TITISBEF U B NS SWAIFERE ADC B, Timer1 #£#] ADC RESBIRBEEH
SERBE, FHENTAI
TIM1_URES =K X TIM1_UCOP — TIM1_UFLP

B

td b

K ADC (L BH&i 25K

TIM1_UCOP. S1&tH =8 ER ADC RitE

TIMT_UFLP. 8=tEE8B ER ADC SRHEE

TIM1_DBR1/2/3/4/5/6/7[T1CPEIIRFE K. TIM1_UCOP #1 TIM1_UFLP BIEAE X, BiFm
x 14-3 iR,
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% 14-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1_UCOP #1 TIM1_UFLP 89X %

CPE iR
000 R
001 K 7 TIM1_KR, TIM1_UCOP A W #88E, TIM1_UFLP 53 U #BEE
010 K9 TIM1_KF, TIM1_UCOP 73 U#88E, TIM1_UFLP A W A8 E
011 K7 TIM1_KR, TIM1_UCOP J U #88E, TIM1_UFLP A V {88 E
100 K79 TIM1_KF, TIM1_UCOP 7y V #HEE, TIM1_UFLP A U tHE8E
101 KA TIM1_KR, TIM1_UCOP A V#8EBE, TIM1_UFLP A W 1B E
110 KA TIM1_KF, TIM1_UCOP 3 W #HE8%, TIM1_UFLP AV iHEBE
111 1R

& TIM1_URES R&EIEGRT{UEY, ik ADC (LEIQNEM, ADC ERN RIS HIREAL
TIM1_SRIT1ADIFIE 1., 243 ADC U BN AL K B]24Z ADC U B NEHMANVE, MR
EEHIERAE R

14.1.2.4 FH¥
CSOND i CSOND | i CSOND ! i CSOND !
i ST o I— o —
itoffdelay i itoffdelay i itoffdelay i itoffdelay
: <« | I gi— il > ‘ < |
PWM out ! | P | L P
PHM ON Detection interval 3 | ! o 3 | !
PUM OFF Detection interval ! | ! || 1 | ! s
B ve S e ! > <
CSOFFD CSOFF CSOFFD CSOFED

14-7 FKiF X8 E

HTFRENRB[AFXREENTE, RENBESHETEHE PWM ik, E3RE
CMP_SAMRI[CSOFFD]#l CMP_SAMR[CSOND]LAR CMP CRA[FAEN], TIifTi REEFERFXIEIL
REABEMERNES, 2 TIMI_CRI[TITISHRE N 01 ¢ 10 B, Timer1 FEiZFH KB RfERE
CMP0/1/2 it REBRN S Pt REBBILIRERHN/EE ADC REBZHBE.

FAREXEIRE, §5% 29.1.5 BT,

V4.0 249 www fortiortech.com



. Fortior Tech

/-' 1B FU6815_65_64

14.1.2.5 8K

INMx 00 ‘ Lol
Before filter § §
After filter

8clk

14-8 IR ARIREY e ]

IS BB ERIRYE TIM1_CR3[T1INM]E CMP CR4[FAEN] Tl iEZSIRBKER S0 8/16/24/32/64/96 N
Bsp EEREY CMP/GPIO BIMIAIRE . FREIEIKEINGE, RIKENESSHLIEKRIAYE S KR
8/16/24/32/64/96 NEFEHEIHE

14.1.3 EANEFDER
T10PS
TIM1 CR4 |wr signal
0D ) 00 TIMT DBRI/2/3
Reload timer overflow event for reversing timing 01 /4/5/6/7
| TIWTIF |
[ TIPDIF |or[ TIADIF | 0 T1CST
x— 11 DRV_CMR

14-9 S A FAEE

4% TIM1_DBR1/2/3/4/5/6/7 FURHNZFHS SEARKENER DRV.CMR f5, 5 ABSFRhEffE
K. SABEHETE TIM1_CRO[T1OPSIERMAES, thERRM4AA. SHITHEE iRtk
BRNPIHE, SARNFEPHALER, SANFEPESEHREL TIM1_SRITIWTIFIE 1, EETH0
5 TIM1_CRA[T1CSTIZE 001 ~ 110 Zj&, TIM1_CR4[T1CSTIE=NNN 1.

14.1.4 Timer1 BOHf

Timer1 & 6 M HRTEKIE:
B ERHEREY bR Re
B EHIHEESA iR
B SANFEPE

B FERERE TR PR

V4.0 250 www fortiortech.com



Fortior Tech
RSBz

FU6815_65_64

B CMP/GPIONE N S iR
B ADCHIE1GN Pk

T1BOIF
T1BOIE

TIROIF
T1ROIE

TIWTIF
TIWTIE

timl intr

T1PDIF
T1PDIE

T1BDIF
T1BDIE

TIADIF
TIADIE

Loy

14-10 Timer1 SPETE
14.2 BLDC HB#175 KIEzEN

£%3 BLDC EBAN5KIREN, Timer1 B2& CMP0/1/2 #1 Driver #&RERSCIIAN T IN&E:
BEHCR 60 BB, JRREER 60 EEETE

HIRNARMIEESH, JERTIRE

BEERER, BIEREER, S1EtIREERE

BaiEFI ML BRI ZIEER0ET 8], SCHLE ahigi

%% CMP.CR2[CMPOSEL], Bxzhiz#l CMP0/1/2

B LR ESBANRR G XIRRIFTRE, ESREETRERK
1%E DRV.CMR H7788, Bnnizdl 6 3§ PWM fi

14.2.1 BRI~ #5118

14-11 F3iRAV7 SRR E

STATUS1 STATUS2 STATUS3 STATUS4 STATUSS STATUS6 STATUS1
(T1CST=001) (T1CST=010) (T1CST=011) (T1CST=100) (T1CST=101) (T1CST=110) (T1CST=001)
TIM1_DBR TIM1_DBR2 TIM1_DBR3 TIM1 DBR4 TIM1_DBR5 TIM1_DBR6 TIM1_DBR
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TIM1_CRA[T1CSTIR#MRIAEH, EOIAES 0 BFHEXARE, RE7JBEX, ATENR
ME, M7E, EM, BiIEFNEE. K& 1~ 6 BFATEIMRE, BRBMERE, RS
TIM1_CR4[T1CSTIE =N 1,

K& 1 ~7 XM TIM1_DBR1 ~ 7 HiFzs, SEANFPEALER, HRPAESIINEY TIM1_DBRx
=~ Bahf&iZ] DRV.CMR 77831 CMP CR2[CMPOSEL], SETEABFIZEN,

14.2.2 F5iRBR&AY TIEIRIE

AT A & - WTBOLE

60J3 5% | L AH I [5],  BAAR, B4 BeAe \/
RN F A, AT 6 0% 35 il 45 AH

A

60/ % FHA[A], BCNTR, %
A5 E 3R 47 EIBCCR

1% T AR I 8]

(AR A D, 3

TR A Sk,
RCNTR

Yt G
NI CEp < >
TR A

), B A A
HIR B3
%, A[{E AEPIPDIE AT A WTWTTE/ROIE
RCNTR

€ >

A

Al G WTBDIE/ROTE

14-12 BLDC B9 T{E[RIE
14.2.2.1 60 EE fBTE

TIM1_BCCR ##3X_£—X89 60 EBJ[E, 1%E TIM1_CR2[T1BRS] =0, XM XEANFFEZ
[E8YBTIE), RE TIM1_CR2[T1BRS] =1, #HFRFRAEICN PR BA9ETE,

TIM1_BCOR JiEiB/EHY 60 EERTIE), BI 60 EEERTE, TIM1_CRO[T1CFLTIRIIEER] 1/2/4/8 1
TIM1_BCCR ¥F14/518%! TIM1_BCOR,

TR IRENET, HR1E 60 EELHRTE) TIM1_BCOR RELLRFMRETIE. AIEMNKINZRERET
8, LAREHIHRAEEIETIE,
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MR EARITEEEENEHERE(TIMT_CRI[T1BAPE] = 1), HERITHEEERM BN PRTHEA
B FokrmE IS, TIM1_BCOR BMEMIEIXE TIM1_BARR, LAZHIEHI#4E,

14.2.2.2 60 E3RHI%4E

EAEERRENREHE, —RTE#RABZ/EH 30 ERITIHEMEIE BR(ZCP), FEMBERN
B, RINTEIRAEEET 60 EEFEERNEIEE R, INAUBERNRK, FTEHITRHIRE,

RE TIM1_CRO[T1FORC] = 1 {ERE&HIIEABINAE, ERTI—IKIEMEEY, SABFERIEITEEE
TIM1_BCNTR & 0 FHEFFIAITEL, FBF TIM1_BCCR ##5k TIM1_BCNTR BIiHEE, i8R,
1ER 60 EEERTEIMERTZE TIM1_BCOR, MR BNFHINAEER(TIM1_CR1[T1BAPE]=1), EAit
#E3E B TIM1_BCOR BYE#HEEA TIM1_BARR, % TIM1_BCNTR 5 TIM1_BARR U4 ILECES (R
HZEET 60 BERAZERNEIEER), EARIHEER LS HREA TIM1_SR[T1BOIFIE 1,
HTIREIRAE, LATITEREE TIM1_BCNTR #5% 0. (F: MRERERE 60 ERNRNEESS, X
TIM1_BCNTR > TIM1_BARR BY, R&fit&iasiiaE TIM1_SRIT1BOIFIRSE 1), MNRZEILES
1 8 If1 BE(TIM1_CRO[T1FORC] = 0), ¥ TIM1_BCNTR > TIM1_BARR B, thHiE ixE Al
TIM1_SRI[T1BOIFIE 1, A=BEsatHRiE, thdd ABEAHEEE iR SRS A E R
PR SRS AOE TR 5RAE

14.2.2.3 —*blbﬁﬁ

FEZE, ATRRNSBEEEASTAE, WENZENEREESTER R ERMERIR
i, ELERERET, BEERBHBESTHEINE. BYFRTIRELRITHAILRERES
ADC Rt#E, BREMENHRESSIEERME, LRFRER, TERRERERPEREMG
A& TIM1_SRIT1BDIF],

LU FIRETENEE TIM1_CR1[BSELIRE, A3l FRAE =TIM1_CR1[BSEL]/128%60°,

14.2.2.4 N BN EINZIREBAE

B2 ERNEE T (FEM BN DR, BRI TRL BN B a2 RE9eTa FEit
B, itBvEERE, E®EERE, FFEB AN FEPREAFREA TIM1_SRITTWTIF],
T R 2 HAEA96Y 8@ E TIM1_CR2[CSELIRE, A3: IEAE = TIM1_CR2[CSEL]/128*60°,

14.2.2.5 iFERiA

SE£5129.1.1.2,
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14.3 Timer1 31758

14.3.1 TIM1_CRO (0x4068)

fir

7

6 | 5 4 3 2 1 0

B

T1RWEN

T1CFLT T1FORC T1BCEN | TTRCEN

W1

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

EilE

0

0 0 0 0 0 0 0

B

(7]

T1RWEN

TIM1_CRO[T1RCENIE 8811

0: TRX

1: 7EIRVETIM1_CROBY, TIM1_CRO[T1RWENI#AZRSTIM1_CRO[T1RCEN]E A%
£, TIM1_CRO[T1RCENIZ BE fi£ 8 #0 A~ {# B . XITIM1_CROEOx811F £E
TIM1_CRO[T1RCEN], E0x80A{EEETIM1_CRO[T1RCEN],

[6:5]

T1CFLT

60 B HERT (BB IR e 1%

00: AT1MTIM1_BCCR¥IFEATIMT_BCOR
01: BI2MTIM1_BCCR¥IIEEATIMT_BCOR
10: B4 TIM1_BCCR¥IFE ATIM1_BCOR
11: B8 TIM1_BCCR¥YFEE ATIM1_BCOR

(4]

T1FORC

60E R IR (ERE

0: AfE#E

1. fsERE

FERNEESRE, BMEFERETIZA, 2E60EHAREFRE

[3:2]

T10PS

BRIBME(ESIER

%32 TIM1_DBRxEIDRV_CMREHINAL LI5S

00: BRI TIM1_IER[TTUPD] B 13 @ TIM1_CRA[T1CSTIE ABT &4
01: EH TSR0 AT _EiB PRt & SURE S

10: L EQ N PRt & EIRER

11: {R

(1]

T1BCEN

BRI AT BRA0 T 20 BS (s AE
0: RfsEAE
1: fERE

(0]

T1RCEN

S IHEERATT BB (E L

FE R ETIM1_CROBY, TIM1_CRO[T1RWEN]#A 48 5TIM1_CRO[T1RCENIE B 1%
fE , TIM1_CRO[T1RCEN]A #E f& 88 1 2 1t . XITIM1_CROEO0x811E &
TIM1_CRO[TTRCEN], S0x80R{EHETIM1_CRO[TT1RCEN],

BN P BN S AR o B o] BEIEEETIM1_CRO[T1RCEN], ZHE#Hi+41:8
=& BB ohBRE, TIM1_CRO[TT1RCENIEEHE0,

FrhiEFERES, TIM1_CRO[T1RCEN]HIREE B sh{FE REFN A EREINAETRY

0: Rf&ERE

1: {F8E
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14.3.2 TIM1_CR1 (0x4069)

i 7 6 5 4 3 2 1 0
AR T1BAPE BSEL
34 R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
i 2R iR
TIM1_BARRE &3 Fi{F8E
FaeE, HERNTHBRAMUBRNDEHEANFREME, 1§
TIM1_BCORTFATIM1_BARRZF 7788, ATFHNAEIE Z RBTHI60RE 3R 1
[7] T1BAPE | 18
TIM1_BARRBI B 5= HINREARZ FahtE U F/ 00
0: RN&Ege
1: {68k
FRIRELT f SR
BEERBERNAE, ERRERINXERIEN, N TuER
[6:0] BSEL | &= E#MAE = TIM1_CR1[BSEL]/128*60°
i FoEXT, RREERAEINETY

14.3.3 TIM1_CR2 (0x406A)

i 7 6 5 4 3 2 1 0
B T1BRS CSEL
i} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
iz Am (::pUS
BRI BREMRIERE
F R ATIMIIERITMIMAMENE RE 5, W INRE T &, E A it # =8
[7]1 T1BRS | TIM1_BCNTRRAEEIIBCNTR LiSBHE 1L
0: BANFEN
1: (LB PR E L
BB AR
[6:0] CSEL | fuBtiNmAfLR/S, RICSELINIE iR
A BIBAE = TIM1_CR2[CSEL]/128*60°
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14.3.4 TIM1_CR3 (0x406B)

(i

7

6 5 4 3 2 1 0

B

RSV

T1PSC T1INM

%7

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

=LA |

(i

B

[7]

RSV

=&

[6:4]

T1PSC

THER BT S SRR
ATFNRRIEPHTOMR, (EARRTHBRMES I EEEOER;, B
FRAVET PIRARZER
000: 24MHz

010: 6MHz

100: 1.5MHz

110: 375kHz

001: 12MHz
011: 3MHz
101: 750kHz
111: 187.5kHz

[3:2]

T1TIS

R BRNESER

00: GPIO(#R#& HALL_CR[HALLSEL]i%#® P1.4, P1.6. P2.1 8 P0.2. P3.7,
P3.6)

01: CMP0/1/2 NHIES

10: ADC BJiIHH{ES

11: {R&E

[1:0]

T1INM

fIERNESINREKEIZE, SRMAGSHRENTREE, SWIAFIRS
SRR, IR AT IEARIECMP CRA[FAEN]IENIR EM K EE,
CMP _CR4[FAEN] = ORY:

00: 4N RGBT E E HB

01: 8N RGBT E E HB

10: 16N RGBT E0 EHE

11: 26D RGBT E0 EHE

CMP_CR4[FAEN] = 18¢:

00: 32N AR F BT EP EHB

01: 641 R FETEPEIHA

10: 96N RGBT £ E HA

11: 128D R A BT EP E HA
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14.3.5 TIM1_CR4 (0x406C)

i1 7 6 5 4 3 2 1 0
E= RSV T1CST
-t - - - - - R/W R/W R/W
SifE - - - - - 0 0 0
fir E=4 7 iR
[7:3] RSV | 1R*H
HARIRASM

KENERBIPRS ST M AR EITIM1_DBRx

HTIM1_CRA[T1CSTIFE001 ~ 11 IRZ, Timer12ARIETIM1_DBRX[T1CPEIE
EIEECMPO/1/2891E8E

HTIM1_CR4[T1CSTIFE001 ~ 110K, KES AR FHEft & Ba11EHN
1

[201 | mcsT % 14-4 TIM1_CR4[T1CST]S TIM1_DBRx BRI R &
TIM1_CR4[T1CST] | TIM1_DBRx | TIM1_CR4[T1CST] | TIM1_DBRx
000 0 100 TIM1_DBR4
001 TIM1_DBR1 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1_DBR3 111 TIM1_DBR7
14.3.6 TIM1_IER (0x406D)

17 7 6 5 4 3 2 1 0
2R T1UPD T1TMAME T1ADIE T1BOIE T1ROIE TTWTIE T1PDIE T1BDIE
it W R/W R/W R/W R/W R/W R/W R/W

=L VA= | 0 0 0 0 0 0 0 0
iz E24 i iR

71 T1UPD | TIM1_CRO[T10OPS] = 00: #4351t & & iREH . 51EEEBE0

FEER AL

FEaefE, EARTHEEENERITHEISENRIZITHEEE, BAETH:
ERIHEEE8A9TIM1_BCNTRAB HTIM1_CR2[T1BRSIIEEHIEN, MEHEAR
TS bR E L

[6] TIMAME | EHiHE(2309{E8EAITIM1_CRO[T1RCENIAB EENE0FME1, RBETRHEFIRIE
BHITEESAITIMI_RCNTRRBEHHEH 1HE188 LIRS H30

B HEENTIMI_RARRASBENES, RiBiTRERE

0: R{EgE

1: {Fgk

V4.0 257 www fortiortech.com



Fortior Tech

UElBi= 3%

FU6815_65_64

(5]

T1ADIE

ADC i B0 o s AL
0: RfsEAE
1: {E8E

[4]

T1BOIE

BRI 4088 i AL
0: RfsEAE
1: {E8E

(3]

T1ROIE

B TS LR PR EAE
0: RfsEAE
1: {E8E

[2]

TIWTIE

S AR {EsE
0: RERE
1: fE8E

[1]

T1PDIE

CMP/GPIOf E & N T BE
0: RfsERE
1: fsE8E

[0]

T1BDIE

R LR P RERE
0: NMEHE
1: fsE8E

14.3.7 TIM1_SR (0x406E)

i 7 6 5 4 3 2 1 (]
ZHR RSV T1ADIF | T1BOIF | T1ROIF | TIWTIF | T1PDIF | T1BDIF
- il - - R/WO R/WO R/WO R/W R/WO R/WO
=Liva[=] - - 0 0 0 0 0 0
i £ 1Pl
[7:6] RSV | =&

ADC {7 B#& 1 P B B AR

%4 ADC N B#MES S TIM1_DBRX[T1CPEIBEI BT 7= 4o B 16 o b

B

0: RAEPRIEMH
[5] T1ADIF .

1. REPUISMH

5:

0: 780

1. TREX

BRI 8 LI P RSB AR AL
[4] T1BOIF | EAITEEE @ _EiHEET, ZHTIM1_BCNTRIHEEHIE STIM1_BARRZFEEH

EHIRICERY, K& EiRSH
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E:
0: REEDREH
1. REDRISEMH

S

&0

1. TEX

BRI DRSS
HTIM1_RCNTRSTIM1_RARRELIRIUEZEY, A4 FiEEM, TIM1_RCNTR
&0

iE:
[3] T1ROIF | 0: REREDHIEH
1. REDHEH

S

&0

1. TEX

BB HB SR RS AL
ZTIM1_DBRx{&4ZIDRV.CMREY, =45 ABYFF T
B

0: RALEFRISEMH

1. REBISEMG

[2] TIWTIF

S i

B0

1. TRX

CMP/GPIO i E#& Ml S B B AR AL

% CMP/GPIO L E& M5 S5 TIM1_DBRx[T1CPEI#EREI B Fo4E AL B A& o i

1E:
0: REREDEH

[1] T1PDIF .
1: REPEEH

S

aiff

a0

fﬂ]ﬂ

1. TEX
LR L R P RS RS AL
[o] T1BDIF | iBEFHIAFERKLERETE, WL R AT = A

1E:
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0: REEDHSMH
1. REDEISH

S

=10]

N==4
1B
1: TERX

14.3.8 TIM1__BCOR (0x4070, 0x4071)

TIM1_BCORH(0x4070)
v 15 14 13 12 11 10 9 8
2R TIM1_BCORI[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
TIM1_BCORL(0x4071)
17 7 6 5 4 3 2 1 0
2R TIM1_BCOR[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R i p%
HIRE AR SET BRI R E
[15:0] | TIM1_BCOR . .
TIM1_BCCRIERGH{E, BN60ERT AR EE
14.3.9 TIM1_CR5 (0x4072)
172 7 6 5 4 3 2 1 0
2R T1POP TIWTS RSV ITRIP_DIS |UCOP_DIS T1AFL
e it R R - - R/W R/W R/W R/W
SNME 0 0 - - 0 0 0 0
i 2R iR
Driverit#i28 L=t & SR EaFERE
LEINAERTET10OPS = 00BF &K, HiZ(fFEAEfS, RIBDriverit#izs Lins
[7] T1POP Rtk ERERERE, BI— D KA R—IRAE
0: ANMFERE
1: {E8E
PWM OFFBEY{Zi4B{ERE, SHIRERK D
[6] T1IWTS
PWMEIE{E8E
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0: RfsEAE
1: fERE

[5:4]

RSV

R

(3]

ITRIP_DIS

B BEREFZLE
0: REEIE
1: 2k

[2]

UCOP_DIS

SEHEBEREZELE
0: RELIE
1. 21k

[1:0]

T1AFL[1:0]

ADC R EITEERIBREIRE
00: 1%
01: 2%
10: 4 %
11: 8%

14.3.10 TIM1_DBR1 (0x4074, 0x4075)

TIM1_DBR1H(0x4074)
i 15 1% | 13 | 12 11 10 9 8
2R RSV T1CPE TIWHP | TIWLP | T1VHP | T1VLP
HE - R/W R/W R/W R/W R/W R/W R/W
SME - 0 0 0 0 0 0 0
TIM1_DBR1L(0x4075)
fi 7 6 5 4 3 2 1 0
2R TIUHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
i AR i
[15] RSV RE
L BRNESIWMABIRIEF LR BE aEIEE
[1412] | TICPE BEFEEMNERNBAGSNTAE, RITEHBEXIRENERE, MBAAE
SRESREMEMMMKET, WAMBRN PR,
£ECMP/GPIOf BB 4 F1FR14-2
WiHE A5 iR
[11] TIWHP | 0: EEBFEAEM
1. RBEFEN
WHE A5 AR 1
[10] TIWLP | 0: EEEFEEM
1 RBFEEK
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[9]

T1VHP

VAE LA AR
0: SEFEM
1: {REBFHRK

(8]

T1VLP

VAR T AR
0: SEBEFEMK
1: REBFHERK

(7]

T1UHP

UHE LA R
0: SEBFEM
1: REBFHRK

(6]

T1ULP

UHE T R
0: SEBFEK
1: (REBFHK

(5]

T1WHE

WiHE L5 B (F s
0: RsERE
1: fsE8E

(4]

T1WLE

WHE T 5 B (FE s
0: NMEHE
1: fsE8E

(3]

T1VHE

VB L5 (F R
0: NMEHE
1: {ERE

[2]

T1VLE

VAR T4 i (E RS
0: NMEHE
1: {F8E

(1]

T1UHE

U#E L ifia i (E RS
0: NMEHE
1: {F8E

(0]

T1ULE

U T B (EsE
0: RfsEAE
1: fE8E

7E: TIM1_DBR1[T1WLE]#1 TIM1_DBR1[T1WHE]. TIM1_DBR1[T1VLE]#1 TIM1_DBR1[T1VHE]gk
TIM1_DBR1[TTULE]# TIM1_DBR1[T1UHEIEEY A 1 B, =48 L FFEAMaLHH B EHEAZEXETE
(TIM1_DBR2 ~ TIM1_DBR7 13 51t[E).

14.3.11 TIM1_DBR2 (0x4076, 0x4077)

TIM1_DBR2H(0x4076)
172 15 14 13 12 11 10 9 8
AR RSV T1CPE TIWHP | T1WLP T1VHP T1VLP
E-Syic) - R/W R/W R/W R/W R/W R/W R/W
=L VA =] - 0 0 0 0 0 0 0
V4.0 262 wwwifortiortech.com



Fortior Tech
RSBz

FU6815_65_64

TIM1_DBR2L(0x4077)

i

6 5 4

3

BHR

T1UHP

T1ULP | TTWHE

TIWLE

T1VHE

T1VLE

T1UHE | T1ULE

%

R/W

R/W R/W R/W

R/W

R/W

R/W R/W

=LA |

0 0 0

i

B

fiid

[15]

RSV

R

[14:12]

T1CPE

NERNESMABT LIRS ERERRE
BFEEMERNBAGESHRNE, BEITEFEXICR=RERE, WRARE

SRESEREHMIIBRE,

Z2ECMP/GPIO BN EHF1FR14-2

M= AL B P

[11]

TTWHP

WiE L Rk
0: SEBFEK
1 REBFHN

[10]

T1WLP

WiHE T AR 1
0: SEBFEK
1 REBFHN

[9]

T1VHP

VA8 LA AR
0: SEBFEK
1 REBFHEN

(8]

T1VLP

VAE T Rt
0: SEBEEEN
1. {BEBFEN

(7]

T1UHP

UAE i B AR 1
0: BEREEEN
1. {BEBFEN

(6]

T1ULP

UAE Fifia Rkt
0: SEBEEEN
1 REFEWR

(5]

T1WHE

WiHE LR B (EaE
0: RfsEAE
1: fE8E

(4]

T1WLE

WHE TR B {EaE
0: RfsEAE
1: fsE8E

(3]

T1VHE

VHE_ AR (ERE
0: RfsEAE
1: fERE
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(2]

T1VLE

VBT B EaE
0: RfsEAE
1: fERE

(1]

T1UHE

UtE L i (EaE
0: RfsEAE
1: {E8E

(0]

T1ULE

U T B (EaE
0: RfsEAE
1: {E8E

14.3.12 TIM1_DBR3 (0x4078, 0x4079)

TIM1_DBR3H(0x4078)
i1 15 14 13 12 11 10 9 8
ZiR RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
E- it} - R/W R/W R/W R/W R/W R/W R/W
=Livg [l - 0 0 0 0 0 0 0
TIM1_DBR3L(0x4079)
fi 7 6 5 4 3 2 1 0
ZiR TIUHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
it} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i E=4 7 1134
[15] RSV | {RE§
U ERNESMA B LIRS FEREIEE
n4121 | Ticee BAFEEMERNRAGESHNTE, RITEFHIEXIRERIERE, MAAE
SR4ESEEMEMIIBE, WFEM SRR,
£ECMP/GPIOf BRI SHFNFR14-2
WiHE LA AR
[11] TIWHP | 0: BB FE
1. (REBFEEW
WHE T A4 AR 1
[10] TIWLP | 0: EBFEEK
1. (REBEEW
VAE AR AR
[9] TIVHP | 0: SBFEEM
1 EBFEK
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(8]

T1VLP

VAE T AR
0: SEBFEM
1 REBFEN

[7]

T1UHP

Ue Eifa iRt
0: BEFEEM
1 REFER

(6]

T1ULP

UAE T ifia Rt
0: BEFEEM
1 REFEN

(5]

T1WHE

WiHE 54 (F R
0: RsERE
1: fsE8E

(4]

T1WLE

WHE T 4548 (F s
0: RsERE
1: {E8E

(3]

T1VHE

VB L5 B (FRE
0: NMEHE
1: {E8E

(2]

T1VLE

VAE T H (E RS
0: NMERE
1: {F8E

(1]

T1UHE

U#E L ifia i (E RS
0: NMERE
1: {F8E

(0]

T1ULE

UE T B (EaE
0: RfsEAE
1: fE8E

14.3.13 TIM1_DBR4 (0x407A, 0x407B)

TIM1_DBR4H(0x407A)
fi 15 14 13 12 11 10 9 8
AR RSV T1CPE TIWHP | T1TWLP | T1VHP T1VLP
xR - R/W R/W R/W R/W R/W R/W R/W
=LA (=] - 0 0 0 0 0 0 0
TIM1_DBR4L(0x407B)
fi 7 6 5 4 3 2 1 0
B T1UHP T1ULP | TTWHE | T1WLE T1VHE T1VLE T1UHE | T1ULE
xE R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
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i &5 taid
[15] RSV | IREE

M BRAE SR LR EREERE
BFiEEMNERNBAGSNTAE, RITEHEXIREENMERE, MEAE
SRESHEMENMABEE, WS ERN PR,
£ECMP/GPIOL BN EHFIFR14-2
WiHE A5 AR 1

[11] TIWHP | 0: SEEFEAEX

1 RBEEK

WAB T4 AR

[10] TIWLP | 0: SHFEEH

1. REBFBK

VAE AR5 AR M

[9] TIVHP | 0: BEEFEN

1 REBEEK

VAR TR AR M

(8] TIVLP | 0: SEBFEK

1. RBFEN

UME AR5 AR

(7] TIUHP | 0: SBFEK

1. RBFEX

UE A5 AR

[6] TIULP | 0: SEBEEK

1 REBFEEK

WHE_EA7 5 (e R

[5] TIWHE | 0: RfEgE

1: {F8E

WAHB T 456 i (52 68

[4] TIWLE | 0: RfsEgE

1: {F8E

VB _E A4 {ERE

[3] TIVHE | 0: &8

1: {F8E

VBT 46 {ERE

[2] TIVLE | 0: &R

1: fsE8E

UHE_E#f4a H{ERE

[1] T1UHE | 0: RfE&E

1: {FgE

[14:12] T1CPE
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UAE T i) Hi s B
[0] T1ULE | O: RFAE
1. fsE8E

14.3.14 TIM1_DBR5 (0x407C, 0x407D)

TIM1_DBR5H(0x407C)
fi 15 14 13 12 11 10 9 8
ZiR RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
-] - R/W R/W R/W R/W R/W R/W R/W
=Livg [l - 0 0 0 0 0 0 0
TIM1_DBR5L(0x407D)
i1 7 6 5 4 3 2 1 0
BZR TIUHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
i 2R iR
[15] RSV | IRE
U ERNESMA B LIRS FEREIEE
4121 | TicpE BAFEEMERNRAGESHNTE, RITEFHIEXIRERIER. MAAE
SR4ESEEMEMIIBE, WFEEM SRR,
£ECMP/GPIOf B SHFFR14-2
Wi L AR
[11] TIWHP | 0: BB FE
1. REBFEEN
WHE T4 AR
[10] TIWLP | 0: EEBFHEN
1. RBFEEX
VAR AR AR
[9] TIVHP | 0: SEEFEEK
1. RBFEEX
VAE AR AR
[8] TIVLP | 0: SEEFEM
1. (REBEEW
UHE A AR
(7] TIUHP | 0: S8BFEM
1. (REBFEEW
V4.0 267 wwwifortiortech.com



Fortior Tech
RSBz

FU6815_65_64

(6]

T1ULP

UAE T4 AR
0: SEBFEM
1 REBFEN

(5]

T1WHE

WiHE LR B 8E
0: RfEAE
1: {E8E

(4]

T1WLE

WiHE TR B (EaE
0: RfsEAE
1: fERE

(3]

T1VHE

VAE 45 B (FERE
0: RsERE
1: fsE8E

(2]

T1VLE

VAE T8 B (ERE
0: RsERE
1: {E8E

(1]

T1UHE

UE L5 B (F e
0: NMEHE
1: {E8E

(0]

T1ULE

UE Tt L (RS
0: NMERE
1: {F8E

14.3.15 TIM1_DBR6 (0x407E, 0x407F)

TIM1_DBR6H(0x407E)

i 15 14 13 12 11 10 9 8
ZiR RSV T1CPE TIWHP | TIWLP | T1VHP | T1VLP
it} - R/W R/W R/W R/W R/W R/W R/W
SE - 0 0 0 0 0 0 0

TIM1_DBR6L(0x407F)

i 7 6 5 4 3 2 1 (]
ZiR TIUHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0

i E=4 i::p%

[15] RSV | RE
14121 | T1cPE UERNESMA BN L RERFEREIEE

EFEEMNERNRAAGESHNTAE, RTEHBEXRERIERE, MAAE
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SRESHEBAMAIBE,
22ZCMP/GPIO BN EHF1FR14-2

7= S B AR P

[11]

WiHE LR E AR
TIWHP | 0: SEFEEN
1 REBFEEN

[10]

WiHE T ifia B ki
0: BEFEEXM
1 REFER

T1WLP

(9]

VAE LA AR
0: SEBFEK
1 REBFHN

T1VHP

(8]

VAR A5 B AR
TIVLP | 0: SEEEAN
1 REBEFEN

(7]

UHE LA R
0: SBFAN
1 REBFHEN

T1UHP

(6]

UE T E R
TIULP | 0: SEEEN
1 {REBEEBFN

(5]

WiHE L ifsa B {Eae
TIWHE | 0: R{&EgE
1: {E8E

(4]

WHE TR B (EaE
0: RfsEAE
1: fE8E

T1WLE

(3]

VB B i (ERE
0: RfsEAE
1: fE8E

T1VHE

(2]

VB T if5 B {FERE
TI1VLE | 0: R{E8E
1: {E8E

(1]

UtE_ AR (ERE
0: RfsEAE
1: fE8E

T1UHE

(0]

UB T (EaE
T1ULE | 0: A~{FBE
1: fERE
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14.3.16 TIM1_DBR7 (0x4080, 0x4081)

TIM1_DBR7H(0x4080)
i 15 14 13 12 11 10 9 8
ZiR RSV T1CPE TIWHP | TIWLP | T1VHP | T1VLP
-] - R/W R/W R/W R/W R/W R/W R/W
SiE - 0 0 0 0 0 0 0
TIM1_DBR7L(0x4081)
i1 7 6 5 4 3 2 1 0
ZiR TIUHP | T1ULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i E=1 7 i::p%
[15] RSV | {RE§
U ERNESMA BT LIRS EREEE
n4121 | Ticee BFEEMERNMAGESHNTNE, RITEFHEXIRERIERE, MEAE
SRESEREMENIIBE, WrFEELERN PR,
£ECMP/GPIOf BN EHFIR14-2
WiHE LA AR
[11] TIWHP | 0: BB FE
1. (REBFEEX
WiHE T A4 AR
[10] TIWLP | 0: SEBFHEN
1 EBFEY
VAE A AR
[9] TIVHP | 0: EEBEE
1. (REBFEEW
VAE TR AR
(8] TIVLP | 0: S8BFEM
1. (REBFEN
UHE A48 AR I
(7] TIUHP | 0: S8BFEM
1. REBFEEX
UHE A AR
[6] TIULP | 0: EEBFBEK
1. (REBEEW
WiHE L4746 i (5 e
[5] T1WHE | 0: RfEgE
1: {FgE
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WHE A4 (5 BE
0: RfERE

1: fsBE

VB _E 4 L {ERE
0: AfE8E

1. fERE

VBT 46 L RE
0: AfEgE

1: fsEgE

UHE LA R
0: RNfERE

1: fsRE

UHE T A (e RE
0: RNfERE

[4] TIWLE

[3] T1VHE

(2] T1VLE

[1] T1UHE

[0] T1ULE

1: {E8E

14.3.17 TIM1_BCNTR (0x4082, 0x4083)

TIM1_BCNTRH(0x4082)
i 15 14 13 12 11 10 9 8
B TIM1_BCNTR[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 1 0 0 0 0 0 0 0
TIM1_BCNTRL(0x4083)
i1 7 6 5 4 3 2 1 0
B TIM1_BCNTR[7:0]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
i =4 (::p%
EARTHBRNITEUE, BT 60E RN iYL
BzhiE=: TIM1_BCNTRIR#ETIM1_CR2[T1BRSIEFRENIR,
[15:0] | TIMT1_BCNTR - .
TIM1_BCNTR L& P IR SEETIM1_BCNTREHT1+£L
FonE: TIM1_BCNTR LGP BI{ETIM1_BCNTREHIHEK
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14.3.18 TIM1__BCCR (0x4084, 0x4085)

TIM1_BCCRH(0x4084)

i 15 14 13 12 11 10 9 8
£iR TIM1_BCCR[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TIM1__BCCRL(0x4085)
i1 7 6 5 4 3 2 1 0
ZiR TIM1_BCCR[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i E=1 7 iR
HREATH A
BaitE: HEATHHBEAUERVDEESANFRREMN, $8
[15:0] | TIM1_BCCR | fIgiA9HHEEEZETIM1_BCCR,

FopiRI: SERTHBER N LinPEEMEN, BEMMITHHETRE
TIM1_BCCR

14.3.19 TIM1_BARR (0x4086, 0x4087)

TIM1_BARRH(0x4086)
i1 15 14 13 12 11 10 9 8
B TIM1_BARR[15:8]

il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TIM1_BARRL(0x4087)
fi 7 6 5 4 3 2 1 (]

B TIM1_BARR[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i1 E=4 77 iR
BRI HSENEHE
[15:0] | TIM1_BARR | HERITHERITEES FTIM1_BARREY, &4 Litlr, RIHEES
&30
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14.3.20 TIM1__RARR (0x4088, 0x4089)

TIM1_RARRH(0x4088)
i 15 14 13 12 11 10 9 8
B TIM1_RARR[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TIM1__RARRL(0x4089)
i 7 6 5 4 3 2 1 0
2R TIM1_RARR[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i 2R i::p%
BHIHHRNBMNELHE
LEHIT SO SESETTIMI_RARREY, &4 i, EATiH4KEs
&0
[15:0] |TIM1_RARR B #EX EANFIMTENEERRERAE XN KN
(TIM1_CR1[BSELD)E #ZITIM1_RARR; {IE#N Pl iGHRaHmE
IRz BIEL(TIMT_CR2[CSEL])E£TEITIM1_RARR,
FiNEX: TIM1_RARREHIEA

14.3.21 TIM1_RCNTR (0x408A, 0x408B)

TIM1_RCNTRH(0x408A)
i 15 14 13 12 11 10 9 8
B TIM1_RCNTR[15:8]
i} R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 1 1 1 1 1 1 1 1
TIM1_RCNTRL(0x408B)
i 7 6 5 4 3 2 1 (]
B TIM1_RCNTR[7:0]
i} R/W R/W R/W R/W R/W R/W R/W R/W
SE 1 1 1 1 1 1 1 1
i1 E=4 i::pUS
BHIHEENITSE, BTFERERNIEMES R2RE0 B89
[15:0] | TIM1_RCNTR
7 FaiEREY, TIM1_RCNTRRIBEI E & it+#es L EiEo
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14.3.22 TIM1__UCOP (0x408C, 0x408D)

TIM1_UCOPH(0x408C)
i 15 14 13 12 11 10 9 8
B TIM1_UCOP[15:8]
- Jid] R R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TIM1_UCOPL(0x408D)
i1 7 6 5 4 3 2 1 0
&R TIM1_UCOP[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
i1 E=1 7 i::p%
[15:0] | TIM1_UCOP | &i&1H®BER ADC REFE(RSHRIXITT)
14.3.23 TIM1_UFLP (0x408E, 0x408F)
TIM1_UFLPH(0x408E)
i1 15 14 13 12 11 10 9 8
ZiR TIM1_UCOP[15:8]
E- it} R R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
TIM1_UFLPL(0x408F)
i 7 6 5 4 3 2 1 0
ZiR TIM1_UCOPI[7:0]
it} R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
i &R (::p%
[15:0] | TIM1_UFLP | B=1HEBEMN ADC R E(RSARINTT)
14.3.24 TIM1__URES (0x4090, 0x4091)
TIM1_URESH(0x4090)
i1 15 14 13 12 11 10 9 8
ZiR TIM1_URES[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TIM1_URESL(0x4091)
V4.0 274 wwwifortiortech.com




Fortior Tech

P BB FU6815_65_64
i 7 6 5 4 3 2 1 0
2R TIM1__URES[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
EfE 0 0 0 0 0 0 0 0
iz 2R iR
[15:0] | TIM1_URES | ADC BN AL HELER, Q1518
14.3.25 TIM1_KRMAX (0x4092)
f 7 6 5 4 3 2 1 0
BR TIM1_KRMAX
£t R/W R/W R/W R/W R/W R/W R/W R/W
SfME 0 0 0 0 0 0 0 0
i 2R i35
THERHEKE
[7:0] | TIM1_KRMAX |
S&E(0,255)
14.3.26 TIM1_KFMIN (0x4093)
172 7 6 5 4 3 2 1 0
BR TIM1_KFMIN
e it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R 3%
THIBRE®/IME
[7:01 | TIM1_KFMIN
SEE(0,255)
14.3.27 TIM1_KF (0x4094, 0x4095)
TIM1_KFH(0x4094)
v 15 14 13 12 11 10 9 8
2R TIM1_KF[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
TIM1_KFL(0x4095)
L7 7 6 5 4 3 2 1 0
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B TIM1_KF[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
i 2R R
S8 ETEITHY ADC BN R
[15:0] | TIM1_KF .
BUE5E/E[0,32767]
14.3.28 TIM1_KR (0x4096, 0x4097)
TIM1_KRH(0x4096)
fz 15 14 13 12 1 10 9 8
2R TIM1_KR[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
TIM1_KRL(0x4097)
17 7 6 5 4 3 2 1 0
2R TIM1_KR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
S4{E 0 0 0 0 0 0 0 0
fz AR iR
SR8 E EFITE ADC (LB R EL
[15:0] | TIM1_KR -
BEEE[0,32767]
14.3.29 TIM1_ITRIP (0x4098, 0x4099)
TIM1_ITRIPH(0x4098)
f 15 14 13 | 12 | n 10 9 8
2R TIM1_ITRIP[15:8]
it R R R R R R R R
=L VA= ] 0 0 0 0 0 0 0 0
TIM1_ITRIPL(0x4099)
i 7 6 5 | 4 | 3 2 1 0
2R TIM1_ITRIP[7:0]
it R R R R R R R R
=L VA= | 0 0 0 0 0 0 0 0
iz E=4 7 iR
ERENEEER
15:0 TIM1_ITRIP
[15:0] - 2 DRV_CNTR = 0 BY, EHER BN BLEREE, RIREHREE
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. BKIAER ADC @& 4
BUESERE[0,32767]

E: (B 8 MRENEREERETIYEE

V4.0 277 www fortiortech.com



Fortior Tech
RSBz

FU6815_65_64

15 Timer2

15.1 Timer2 1£{FiRHA
Timer2 #5 5 f T{E1ER:
AR FrEPWMEEI R
AR R NEAPWMAY SR B 54207 8]
BAHEER: AR AR ERIPWMAN IR & BT 8]
QEP&RSDIET: IE3RX4mtD 28 &R KA AR
B Rl 1M H BTG E, LENEE
Timer2 ¥ G13E:
B 3(UORIEDINEEXS R AN FHITH IR
B 16fIME B EEVEARITELEE, THERET R o SMER A
B 16 EE TN E R, BTFMATEUEN, QEPRSDIEFILHIE, +E16T
HRAINBRAGES .
RIS
B E
PWM B H1EIR
Sl ESES

15.1.1 950z

RN BRI EFHI TR, FEEARHEIERATH AR, 24023 H TIM2_CRO[T2PSCli=H,
oJiERR 8 MR, ATXNMEHFERRBE DS, DMABENES UL BRI PFRE,
ANFEERITHEERA TR TSR L, B EPRATSRZERS clk_psc2 =
SYSCLK/(2"TIM2_CRO[T2PSC]), #3$i/E89BThiFsaZES TIM2_CRO[T2PSCIBIX FRINZFE 15-1 Fim,

* 15-1 DREHENREMZES TIM2_CRO[T2PSCIX R X &

TIM2_CRO[T2PSC] | #3A%% | clk_psc2(Hz) | TIM2_CRO[T2PSC] | #4AZ¥ | clk_psc2(Hz)
000 1 24M 100 16 1.5M
001 2 12M 101 32 750k
010 4 6M 110 64 375k
011 8 3M 111 128 187.5k

15.1.2 TIM2__CNTR BJiEEf1+%%

TIM2_CR1[T2CEN] =1 B, TIM2_CNTR it%1, {43 TIM2_CNTR B RIEEZENT 7310

8, FHREFERTESRENELEERITE, WAL TIM2_CNTREY, 5t

BLURZEFTET, MEEFTHITENENREFIIEE.

EEFT, BHSRY
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15.1.3 #HER

TIM2 ARR
T20CM
TIM2 DR = T21R
SYSCLK | T2CEN ) TIM2__CNTR
CLOCK oc 0] tim2 oc
3 bit COUNTER | time oc
M» CONTROL clk psc2 /W ocn 1
ERELS St
T21F

15-1 BRI [RIEAEE

BRI #Esm BENIRE TIM2_CRO[T20CMIIgE, AR TIM2_CNTR 5%7F=28 TIM2_DR.
TIM2_ARR iIFEENHRERTEMBES, BERFEHBNPRT,

15.1.3.1 TIM2__ARR/TIM2__DR BJiE5

EFHMHERXT, TM2_ARR/TIM2_ DR B8 MBS ERNT FSESR. KHES
TIM2_ARR/TIM2_DR ZH7830t, $UBREEMERNSFRT, ELESH TIM2_ CRI[T2IFIsEAR
THIERE IE T #E(TIM2_CR1[T2CEN] = 0)BY, & EEWIEREIF FE5FRT,

TIM2_ARR/TIM2_DR 73 16 fuZ7ss, RHFXBEARFT, BEABFT. REHMRIEES
FHEARERFHEANMESSEFRTNERRASBREEERFHFRT,

Bl: TIM2__DR(FR¥#;Z57728). DR_SH(FFZ7F88), TIM2_CNTR #1 DR_SH LLIRF =4 PWM;
FFE TIM2_DR, TIM2_DR HARILZIEHZE DR SH, MEE—1 PWM LRe9EF(R, A
TIM2_CNTR LGBt A 8= #ZI DR_SH,

15.1.3.2 S/{RBFEHHER

BcE TIM2_CRO[T20CM] = 0 BY, MR TIM2_DR > TIM2_ARR, HH{ESHENKBEF, BE
TIM2_CRO[T20CM] = 1 BY, #NR TIM2_DR>TIM2_ARR, M tRIESHRENTBRE,

15.1.3.3 PWM #iith

PWM 4L T, TIM2_ARR RE PWM F i, TIM2_ DR RESHEH, 4=t =
TIM2_DR/TIM2_ARR*100%, EZE TIM2_CRO[T20CM] =0 BY, LEZAIHES TIM2_CNTR<TIM2_DR
IEEEFE, RZWHESBEFE, BE TIM2.CRO[T20CM] = 1 BF, HEARITEEE TIM2_CNTR <
TIM2_DR B¥#IEE B, RZEMHEET, HitiE TIM2_ARREY, HWHESKE.

15.1.3.4 SPEREH

B ZTIM2_CNTR =TIM2_DR B, FERICESH, FEEMHREN TIM2_ CR1[T2IRIE 1,
ERTHZR ST AL,
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B TIM2_CNTR=TIM2_ARRBY, =4 i, PErEMREA TIM2_ CRI[T2IFIE 1, it
=5 0, HAEMARITEL.

TIM2_CNTR 0000 X 0001 X 0002 )} 1038} 103C ) 103D 3000 3001 Y 0000 ¥ 0001
TIM2_ DR 103 |
TIM2_ ARR 3001
TIM2 0C | |
ey 1 —
(T20CM=1) | |
T2IR
T21F |
A A
match overflow
15-2 IRV iR
15.1.4 WAESIERMBREN
T25EL Lol
GP10 3}2>> FILTER
TI NEG
i RSD ICMPO FILTER4 EDGE M

! mode iCMPl

[ ! FILTER8
GPOT__|

T2SSEL

15-3 WA SRR BIENESR

DETECTOR T1_POS

Timer2 BOMIAES3KE P0.7 5 P1.0 #%0O, B PH_SEL[T2SEL]F] PH_SEL[T2SSELI(&ZET
223.16)18%E, MANTNERRESNRAESHITIRE IR,

TSR EBIIEIR 4/8 NARRIHEARATIRAIRE, BC& TIM2_CR1[T2FEIThE&ZFISK AR,
TIM2_CR1[T2FE] = 0, % 4 NETEPEIEAIER; TIM2_CRI[T2FE] = 1, 1% 8 NIHshEERER, IBKE

HE SR LRIKAIRYE SR 4/8 NIYH9/EHRE, H TIM2_CRO[T2CESIERFIHEEIERE,

svew [T AR
Before Fi Ited_l_‘ | | W

Atter Filter

< 3 i 3 i 3

4clk 4clk 4clk

15-4 SRR A E]

WEHMIRAS SR R RV A G SE TN, 1R EFEFN TG, AtMmARRSBA TR
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A,
15.1.5 WA HBIRIET
0| FILTER
e j}i>> g TLNEG T21P
| RSD |CMPO FILTER4 m— 00— TR ‘4>
' mode cyp] DETECTORY| 11 POS L CNTR | -
Bt FILTERS
N T2IF
GROT jj—_z>> COUNTER
T2CEN >
T2SSEL SYSCLK o [_T2CEN ],
CORIHOC clk psc2 /M
4’

15-5 WIARIRIR I [RIZAEE]

BWARIRENCN PWM (ESH9S=HEAIERA, TIM_CRO[T2CES] =0 BY, &#ZFMBMBHE N LFIEA
1NERE, EFHREI N REIGAIE AR EE (BB FRKEE), TIM_CRO[T2CES] = 1 8%, EZFARLBA D TR
\/A 1 ANEAR, TERIGE LFAIGENKERSEFKE), HRERGERE, HEHIE
TIM2_CNTR #5572 A TIM2_DR f1 TIM2_ARR &, FFi+H PWM IRFZEIEHAFI =L,

TI |
TI_NEG 4
TI_POS 4 A
TIMZ_CNTR XXXX X 0000 X 0001 X 1038 103C X 103D )} 3000 X 3001 " 0000 X 0001
TIMZ_ DR 0000 103C
TIMZ_ARR XXXX 3001
T2IR
T21P
A A
H level software H level period
start clear detect detect

15-6 BAREIRIET(TIM2_CRO[T2CES] = 0)BY P&

PA TIM2_CRO[T2CES] =0 #945l, BEE TIM2_CR1[T2CEN]=1, fEaeEARIT#18s, EXHEESE L
T, 2 Timer2 #MZEMARE—D EFB(FRIETR0, TIM2_CNTR & 0 FHEHMIHEL. X
FMARTEERS, %5 TIM2_CNTR BY{E7F# TIM2_DR, EITPEIEMAREAL TIM2_CR1[T2IR]E 1,
TIM2_CNTR 4%2[m Fit8), StalZmANE D LEFHER, & TIM2_CNTR BYEFE# TIM2_ARR,
B P ERS AR TIM2_CR1[T2IPIE 1, TIM2_CNTR&E 0, HEFHAHAIHEL

SNSRTE Timer2 BARAMZEMARNE N LS, Bit#E TIM2_CNTR X%l OxFFFF B, &%
LigEH, PEEMARENM TIM2_CRIT2IFIE 1, TIM2_CNTR & 0 HEF AL, LLE
TIM2__ARR #9{85 OxFFFF, TIM2_DR #9{EEABEF] TIM2_CRO[T20CMIS SR E.
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15.1.6 WA EIER
T2CES |
FILTER -
R TI NEG
| ; — N
| mode fcwp1 DETECTOR,| T1 P05} COUNTER
- cotR
v
SYSCLK > CNTR
CLOCK T2EN
== clk_psc2 | /VM

15-7 WA IR RIZAEE

FERMAHEIENXT, TIM2_DR BaMEHSESRNT TSR, K4S TIM2_DR H77:80,
HIRGREEMEY SR, ELEREH(TIM2_CRI[T2IP] = 1), LHEEM(TIM2_CRI[T2IF] = 1)5
L HITHEEREE LE(TIM2_CR1[T2CEN] = O)IIEAR F&57Ze2 P, TIM2_DR 79 16 {UZHFeE, REFL
EARFT, BEARED, HEHRIIESFHEAGRERFHEANRESSEFRFPHERERS
EMERTFSEET,

RAMTSERATFRUNEMAIRE PWM DEFIEIETR, HERITEEE CCNTR THEKZIRVEA
PWM BYME, XZ TIM2_DRISEER, EARIHIERIIITEYE TIM2_CNTR #7FA TIM2_ARR &,
BLE TIM2_CRO[T2CES] = 1, #A PWM ESH LABIEAETRAIHRINTHENE, RZBAGES
B REEBERBRUB,

n LT UL L [
CECN I S SL E SE SO S S S 4

CCNTR 0001X0002X 0003 X 0004 X0005X0006X 0007 0008 0009 000A 0000 0001

QR0 VOO 06.000000000GTTEETETONOEC

TIMZ DR 000A

>
»

TIM2 _ARR 0000 0016

T21P

match

15-8 MIA T EUIRI B FE]

BCE TIM2_CR1[T2CEN] = 1, {EREEARTHEIEE, EAMHEESm LiHY, SteNERMAGESHNE—
MEREET, TIM2_CNTR i& 0 HEFMHAITE. BIWMAGSHNEREEIR, £HITEEE CCNTR
BOSHEMEND 1, HiHEUERZI TIM2_DRIGENBEMES, EARIHEEREHEUE TIM2_CNTR #F¢#
TIM2_ARR, EBPEFEHEFRZEAL TIM2_CR1[T2IPIE 1, TIM2_CNTR #1 CCNTR i& 0, HEFHHA
T,

AR PWM NS RIXE BAME, MEARITHEME TIM2_CNTR B45XZ| OXFFFF B9, R4 E
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S, PEISEHAREA TIM2_ CRI[T2IFIE 1, TIM2_CNTR &0, CCNTR A& 0, TIM2_CNTR A
BHIATHEL, CCNTR &8 ZRIBVEUEL LT,

15.1.7 QEP&RSD &zt

| RSD mode: |
! CMPO EN = 1

| T2DIR
i CMPO_MOD = 11

| CMPO SEL = 00 | Edge

i QEP mode: !
| T2SSEL = 1 |
PT2SEL =1 !
! |

SYSCLK TOCEN
[ T2CEN | |
T2PSC

clk psc2

| TIM2_ARR |
] 15-9 QEP&RSD & [RIEZHEE]
QEP&RSD R @I 2 MBENERMARGS, FSEBHNMENGE. FRAMEERES.
P0.7. P1.0(QEP t&3{)8k CMPO. CMP1(RSD RAMEAMIAESIR, ETIRRIRIREIEHEERAFD
1&IR, SEIBMEHEIETI7IE TIM2_CR1[T2DIR],

wr [ L[] i L
nws A A A A A A 4 4 AA A A A A A4
oo \

T2DIR \

A J////W/////l/////w/////w//”//1/////1/////L///////////L///l///ﬁ////l///w////L///T///W////
(can” t read)

[ 15-10 QEP&RSD & Bt FEl

TRATHBIE—TOLETIHER, FSRAEXBEERREEOEHITEGE.
TIM2_CR1[T2DIR] =0, 73MEAIE, @_LEIHE, SHBEMEKIE, SRR 1; TIM2_CR1[T2DIR] =
1, AEAKR, BT, SB%ERIE, TRTEERN1, QEPRIT, EEHRIZ=RI3E TIM2_DR,
IERAERITHERE_EHEEE TIM2_DR BHEZTEMITE; RABERHERE TIHEE 06, ’A
TIM2_DR {EE#it%l, QEP HiI=INMER Z 55 M P04 A, 74 TIM2_CRI[T2IR]PEFSE44xR
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&AL,

ERHERE— MO Lt e, o, BTERMMARITEUGETE, SBMITE
BRIE, EATHERSIEUETEH TIM2_ARR, EETEAITEEEE 0, TIM2_ CRI[T2IPIFEISEH4
WEALE 1, HEAREERITEE OXFFFF, i@, ™ 4£ TIM2_CR1[T2IF] M EM4REAL,

15.1.7.1 RSD BILLERBRRAF

‘ delay time } . delay time ‘
>« >

| 3 i ! |
PWM output 44 | ‘ | ; 3

! I ! : i |

‘ r ‘ !
PWM of CMP ; Toffdelay | ¢ ‘

| | | | CSOFFD |

PWM ON Sampling interval : ! 3 > ;‘
CSOND CSOND

& 15-11 PWM ON ¥X##t&Ew,

RSD R#EHY, NBREREFIERNRENBURES, FERERFFIRERIIEFRFLER

teriEYiE,
HFHESEET 29.15,
15.1.8 H#HIER
GP10(dir) __CW [ cov
T2TSS = 0 dir TR

T2SEL =1

T2SSEL = 1 1 GPO7

> T2CES
TT_NEG

s L, (GPLOCCD ML 0
’ T1_P0S

T2SEL = 1 1

T2SSEL = 1 1GPO7 (CW)
> SYSCLK

L

[
|

SYSCLKI

clr
>

T2CEN
»

clk psc2

TIM2 _ARR

& 15-12 SR RIEIEE

SEEBIN 2 MEENRA, FESHBANNENNVE. HRMNEERER. P1.OESHT
@A, P07 [ESARKPHEA, RYE TIM2_CRO[T2CES]i%E#ZF EFHASL TR ENBIE, ETIRR
RREIEHEFORIR, SEBMEVITHEUEFTI@ TIM2_CR1[T2DIR],

7 7 P1.0 TLHE PO.7 BRUEXRIGE, TIM2_CRI[T2DIRIAREKETL, MNHEE P1.0 TSI
BIF=4Echlf, RERSMBEET INT1,
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P10 \
eor | LI LT LU LTI TUTITUTL L LT

ns A A A A A A A A A A A A AAAD
CONTR(TTH2_CTR) (00000001 1002)(0003) 0010005 0060007 (009003000400 503600

T2DIR

CNTR

(can” t read)
TIM2 ARR
15-13 SHER T FE
T I S N
oor | LI L[] U UL

nrsA A A A A 4 A 4 A A A A A AAD
CONTR T2 CNTR) ) 000) 00010000 00010000 ) FFFE)__FF 000600 0026002030000 006

CNTR
(can’ t read)

15-14 HHEXN EREFKFRMAEXNFE (&2 EFHEERBRE)

THITHRE—TE LA TR, ESRARBERBENEITEE. P1.0 = 0 6,
TIM2_CR1[T2DIR] = 0, AMEAIE, X P0.7 BXUERIGEY, ZTRITHEES CCNTR @ LiHE, £AE
8800 1; P1.0=16¢, TIM2_CRI[T2DIR] =1, AEAK, = P0.7 BXUAXRIGET, CCNTR @ TitE,
TRHEESR 1. TRITEEEM 0 INZ 65535 IFEENE 0, M 65535 iFiZ 0 EBEENIEA 65535, &
1788 TIM2_CNTR HY{EB R E BT IE,

EARTHERE— N EiTHEEE, UaREsad AR, BFERMNEMHECEZEiedE,
HEMUHEUERIGE, BTSRRI EUERFHR TIM2_ARR, EATHERE 0 FEHAIAITE,
E 8 TIM2_ CRI[T2IP] hEFSEHIREMBFEE 1. HERITHBRITEE OXFFFF, HEEH,
TIM2_CR1[T2IF] P SRS E 1,
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15.2 Timer2 1758

15.2.1 TIM2_CRO (0xA1)

(i

7

6 5 4 3 2 1 0

B

T2PSC T20CM T2IRE T2CES T2MOD

R/W

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

=LA =

i

B

fiaid

[7:5]

T2PSC

BRI R D &R

AT AR THITHREN BRI IR0 R, 25N PIRRE R
000: 24MHz ~ 001: 12MHz

010: 6MHz ~ 011: 3MHz

100: 1.5MHz ~ 101: 750kHz

110: 375kHz ~ 111: 187.5kHz

[4]

T20CM

RN MR IER

0: TIM2_CNTR <TIM2_DR, #itfi 0; TIM2_CNTR = TIM2_DR, %t 1
1: TIM2_CNTR <TIM2_DR, #ith 1; TIM2_CNTR=TIM2_DR, #iH 0
MAMEUER: TRX

MARIREL: TIM2__CNTR i+t AT, TIM2__DR 18R BIF%EE

0: B HITMAREBET, TIM2_DRIEEHIRHN 0; HRHIEIBARSET,
TIM2__DR 5&#4i& )9 OxFFFF

1. ERHIFMAZRSEFE, TIM2_DREM4IEN 0; EinHITMARRBT,
TIM2__ DR t&{41% 79 OXFFFF

QEP&RSD & fI & #H 1R T 1%

0: QEP&RSD 1

1: HHER

[3]

T2IRE

BN IR ITER P RR{ERE
MIARIRAETC: R EEAQ I o R {SE RE
BMAHERN: TEX

QEP 1 mIBBNMI R Z 55 FBR{ERE
HiER: TRX

0: A fsEgg

1. {F8E

[2]

T2CES

BRI TEX

AR THEUO %R

0: BN LFHEN 1 NEE, EFERI TG IEKE (5B FKE)
1: MR TIEEN 1N EH, TEIEE EFAEIIKE (REFIKE)
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AT B ROR IS
0: FHEIAHAX
1: EFRH

QEP&RSD #&=: 4MEBhlT INT1(EE)iE 0 Bk it 21 Ee{EaE

0: FfsEge

1. fERE

HHIER: HEERRIERE
0: FREIEIHER

1. LFHBITHEL

[1:0]

T2MOD

B

00: MIAMEIRIER

01: HHER

10: MATHEAEL

11: QEP&RSD & ek L 1ER

15.2.2 TIM2_CR1 (0xA9)

fi 7 6 5 4 3 2 1 0
&R T2IR T2IP T2IF T2IPE T2IFE T2FE T2DIR | T2CEN
il R/WO R/WO0 R/WO0 R/W R/W R/W R R/W

SiE 0 0 0 0 0 0 - 0
i1 E=4 77 iR
AR LUARICED S BT S AR AL
MRS PR EE A o B SRR AL
A EUER: TRENX
QEP 2= mIBSBNMB R Z S PRISHRELIE:
[7] T2IR | 0: RREFBIEH
1. REDERSEMG
=
0:350
1. TRX
MRS TRX
ARSI PWM RGN o B B4 ARAR AL
A EUED: A PWM 151 PUED ch R S (AR AL
6] o QEP&RSD 18 &L 1E: MIABROL BN hBF S ARERAL
B
0: REEDHSEG
1. REDEEMG
=5
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0:350

1. TRX

MR AR DRI SEMIREL, SERITHEETIM2_CNTR S
Eb3E TIM2__ARR CEZRTE 1,

MARIRIER: BAUHEEE DRSS MHREA, Timer HAREVEBMA—
PWM FEIHAME A (284918 TIM2__CNTR E1NZ] OxFFFF BYE 1,
MAMHEUET: TR DRI SMHREA, HRA PWM B9 RIE
Z TIM2_DR 898, MEAIHEEEHIE TIM2_CNTR RI02 OxFFFF BYE 1,
QEP&RSD 18X &L HIE: BEARITEER LIBPUrSMHinSA, SERNITHER

[5] T2IF \
INZE OxFFFF BYE 1, EAITEEEE 0,
B
0: RERLEPEEH
1 REPRISH
5:
0:380
1. BBX
BRI TREX
EAIRIE: PWM EEAAE T S s B
(4] ToIPE BATEURT: A PWM 51 DT ED ch B {sE 8
QEP&RSD &= & #HAE T A B RL BN o
0: AfERE
1: fERE
MR BEARTHEEE LR PR ERE
BMARIRIER: BEARTHEE D Rr{Eee
(3] ToIFE BMATEURT: EARTHES b Rr{Eae
QEP&RSD &R &F#H1RT: BT LidhEr{Ese
0: NMEge
1: fERE

WSS IRRIER

HMAGESIRKENT 4/8 DHHEE, WAFIRFEIRIR.

[2] T2FE | RIRRFESEPS 24MHz(41.67ns), NITRRAKE D 166.67/333.34ns
0: 1% 4 NEYEPERANEIR

1: % 8 N AR IRIR

QEP&RSD: B Hlietk 75 R

RERIFWAGSHBMXER, BRENERTE

SR BAEAE SRR

[1] T2DIR 3
RIFABES(P1.0)B9T/L, IEREYVIEES T
0: IEM
1: =a
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BT ERR{ERE
[0] T2CEN | 0: K8
1. fERE

15.2.3 TIM2__CNTR (0xAA, OxAB)

TIM2__CNTRH(OXAB)
fi 15 14 13 12 11 10 9 8
B TIM2__CNTR[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
TIM2_CNTRL(OXAA)
i 7 6 5 4 3 2 1 (]
2R TIM2__CNTR[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i B iR
[15:0] TIM2_CNT | B E /AR RE /A S BRI EE
R QEP&RSD &3/ & # 18 & AT EER 1T A

15.2.4 TIM2__DR (0xAC, 0xAD)

TIM2__DRH(0xAD)
fi 15 14 13 12 11 10 9 8
AR TIM2__DR[15:8]
xE R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
TIM2__DRL(0xAC)
fi 7 6 5 4 3 2 1 0
AR TIM2__DR[7:0]
-3t R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
fi B faik
BRI LRI EE (R )
AR RN E M ARKE T EE (B S)
[15:0] | TIM2_DR | #AMHUIER: BEIHE PWM BIN(RES)
QEP 12x: mt3=315(E
TR TRX
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15.2.5 TIM2__ARR (OXAE, OxAF)

TIM2__ARRH(0XAF)
i 15 14 13 12 11 10 9 8
E= TIM2__ARR[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
TIM2__ARRL(OXAE)
fi 7 6 5 4 3 2 1 0
B TIM2__ARR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
fi 2 (513U
mHER: PWM B EBE4ES)
HWARIRAEL: 00— PWM BRI EAH R A (B E)
[15:0] | TIM2_ARR | BIAHEIER: A PWM HHEITE N EAR TR HEGEES)
QEP&RSD &R &F#H R : 1 MEN M A LB A B RILIB I E AT EER 1014
BEEHS)
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16 Timer3/Timer4

16.1 Timer3/Timer4 #£{Ei5 08

Timer3/Timer4 X#FimH A RIPIRT:

B HEHES MEPWMIER

B RAARERER: NMAPWMS B FaFENE, THTFEHPWMASLE

Timer3/Timer4 4514 81F:

B UTRIEDINEEN RAMT EHITHIR, EANEARIHEERBI0T SR (Timer31E 9 i A F3R B
T AESRZE48MHZ),
164 LI EEIE AT SRR, TR SRS
BAESIRE
RSB
it PWM 55,
Sl

16.1.1 3 47z8

IX LR

PIREEXS RAOTEIIT SR, FrEEARI RO AT EPIR ., 24REEH TIMx_CRO[TXPSCHEHI,
oNiER 8 MOIARE . HFXMEFIFFREEENSE, MIRNEMESLZINTIERIRE,
PANFEEAITHEIEE A TIERN EFIRARLL, BEREISRES clk_pscx = SYSCLK/(2ATxPSC), M4REH]
BHEMESRZR S TIMx_CRO[TXPSCIHIX RN 16-1 Fik.

& 16-1 DSRFHIBTEREIZER S TIMx_CRO[TXPSCIRY A X F

TIMx_CRO[TXPSC] | #SAZEE | clk_pscx(Hz) | TIMx_CRO[TXPSC] | #3AEH | clk_pscx(Hz)
000 0x1 24M 100 0x10 1.5M
001 0x2 12M 101 0x20 750k
010 Ox4 6M 110 0x40 375k
011 0x8 3M 111 0x80 187.5k

31 Timer3 BOMAIBIAER T, TIM3_CRO[T3PSC] = 111 X MWAIE 48MHz

16.1.2 TIMx__CNTR BNESFOitEL

TIMx_CR1[TXEN] =1 /& TIMx_CNTR FFia1+58, A3 TIMx_CNTR SRS EIENT 1788
A9E, FEUERETETEEELENHRITERIE, THIE TIM_CNTR B, LiESFT, BHRSE
WHZHEFTEE, FEEFHINHERNZINREFNEERE.
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16.1.3 HER

TIMx ARR
TxOCM
__TXOPM TIMx DR = -TXIR
SYSCLK > - ®» Tk _ONR [ S
TxCEN ‘ i
- Cg;?(};gL COUNTER oc timx oc
ey en |\
4>

16-1 RV RIEAEE

BRI HEH EENIRE TIMx_CRO[TXOCMIIRE, AR TIMx_CNTR 5788 TIMx_DR,
TIMx_ARR IEEEMNHRERTEHMBES, RISF-4EM PR,

16.1.3.1 B/{RBFHmBIER

BLE TIMx_CRO[TXOCM] = 0 B, #NER TIMx_DR > TIMx_ARR, Ni#HESAK KB, BE
TIMx_CRO[TxOCM] = 1 B¢, #NER TIMx_DR>TIMx_ARR, NiHEESALATHEF,

16.1.3.2 PWM it

PWM IR T, TIMx_ARR BNZEERE PWM EHE, TIMx_DR BNREBERE ST,
&=t = TIMx_DR/TIMx_ARR*100%, EZ& TIMx_CRO[TXOCM] = 0 BY, MIREARITEEE
TIMx_CNTR<TIMx_DRi&EE, WELESBFE, RZMBEFBF, EE TIMx_CRO[TXOCM] =18,
INREARITELEEE TIMX_CNTR < TIMx_DR &E(E, MEFEHF, RZBHEBEF, MREERT
#7238 TIMx_CNTR XF TIMx_ARR, NiHES R,

16.1.3.3 hErEH

B HTIMx_CNTR=TIMx_DR, FHELUIRITESEM, DEEMAREN TIMX CRI[TXIRIE 1, &
AT EIERAREE BN,

B 3 TIMx_CNTR = TIMx_ARR, =& EiiEH, PEEHFREL TIMx CRI[TXIFIE 1, EX
(2875 0, TIMx_CRO[TXOPMIREZEEFHITEL, TIMx CRO[TXOPM] = 1, {=1Eit%L,
TIMx_CRO[TxOPM] = 0, EHFIATTEL,
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TIMx_ CNTR 0000 X 0001 X 0002 ¥ 1038 Y 103C X 103D X 3000 X 3001 ¥ 0000 ¥ 0001

TIMx_ DR 103C

TIMx_ ARR 3001

TIMx_0C

(TxOCM=0)
TIMx_0C

(Tx0CM=1)
TxIR

TxIF

A A

match overflow
16-2 iR i iR
16.1.4 SIS S IEEBEIEN

TT NEG
TT POS

16-3 WA SRR MBI NIEE

TI from GPIO

11

Timer3/Timer4 BISIASEH GPIO A, TIMx CR1[TXINMITILUEIRARIERE, S%& 4/8/16 N&
FRETEEEITRMAGE SRR REENESHIREIEESER 4/8/16 MNITHEHR,
SYSCLK | il | | |
Before Filter i i i i i i
After Filter i i i

h ey S g <€«
‘4clk | | 4clk ' 4clk |

16-4 JSIRIERES R E

IRBERNEAGESIRRE, QHteUESRRKENEAGESETEN, 1eR EFEFR TS,
I ARIEIVER.
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16.1.5 BAIRIER

00 TIMx__ DR TIMx__ ARR

TxCEN

R

4>SYSCLK clk pscx
TxPSC >

4>

16-5 BIA IR [RIEAEE

TI from GPIO

BARRIEARERA PWM {ESHIBKEFERR. TIMx_CRO[TXOCM] = 0 BY, EZR4ESEA D LFH
ER1ER, EFREITREIENBKE(SEFKE), TIMx_CRO[TXOCM] = 1 BY, EZFEBH D THE
A1 ANER, TR EFHERBKE(RBITRKE), EATHEEE TIMx_CNTR THEI8IpKEEF0E 4H
B2 BI7EA TIMx_DR # TIMx__ARR 25778,

o \
TI_NEG 4
TI_POS 4 4
TG ONTR XXXX {0000 )} 0001 )} 1038 ) 103C ¥ 103D X 3000 X 3001 ¥ 0000 X 0001
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 HAREIRIE (TIMx_CRO[TXOCM] = 0)BY &

A TIMx_CRO[TXOCM] = 0 345, B2E TIMx_CR1[TXEN] = 1, fEEeEAIHEEE. EAITHEESE L
THE, SRRMEE—DLEFER, BERTHSEE 0 HEMABITE. SQNETRBHN, &
TIMx_CNTR BY{ETFi# TIMx_DR, RIS EFSEHAFRESL TIMx_CR1[TXIR]E 1, TIMx_CNTR £k4E@ £
T, HIEMBMARE N EFHEET, ¥ TIMx_CNTR BYE7E# TIMX_ARR, RIS PErEAAREN
TIMx_CR1[TxIPIE 1, TIMx_CNTR & 0, #R#E TIMx_CRO[TXOPMIA E 2 & = #1 7 18 1+ 21,
TIMx_CRO[TxOPM] = 1, {E1E1t%8; TIMx_CRO[TxOPM] =0, ZFHitEl,

2 Timer3/Timer4 @RI NBMALE N LEFHE, BIitEUE TIMx_CNTR & F| OxFFFF BF, &
& FiEH, DRTSEMAREAL TIMx_CR1[TXIFIE 1, TIMx_CNTR % 0, #R1% TIMx_CRO[TXOPMIRE
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EEEM I, TIMx CRO[TXOCM]= 1, {F1ETH%L; TIMx CRO[TXOPM] = 0, EHi it &, LLET
TIMx_ARR BE79 OxFFFF, TIMx_DR B9{ER#ABFH TIMx_CRO[TXOCMISFERRE

16.1.6 Timer4 By FG i HiE=
B2 FGMBrT4&,
16.2 Timer3/Timer4 H1733

16.2.1 TIMx_CRO (0x9C/0x9E) (x = 3/4)

fi 7 6 5 4 3 2 1 0
&R TxPSC TXOCM | TxIRE RSV TXOPM | TxMOD
il R/W R/W R/W R/W R/W - R/W R/W
=LV 0 0 0 0 0 - 0 0

i1 E=1 7 iR

AR R G R
T3 R EH T O SR A E AT EER B0 53R, S90S BB SRsRER 79
000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
[7:5] TxPSC
100: 1.5MHz ~ 101: 750kHz
110: 375kHz ~ 111: 187.5kHz
7 Timer3 BNRIARRIERX T, 111 FRHIZ 48MHz
AEN: AEEEE
0: TIMx_CNTR < TIMx_DR, #i 0; TIMx_CNTR = TIMx_DR, #it 1
1: TIMx_CNTR < TIMx_DR, #iHi 1; TIMx_CNTR =TIMx_DR, #iti 0
MARIREN: BRUEER AL LIRS MET, TIMx_DR ISR BFIEE
BRRIEE
) TOCM 0: 1HEBA N LFES 1 NEHE, EFHBZI TR IRk (5 B FRKEE)
1: PN TEER 1 AN B, TRIBEI EFHE/IBKE (B FhKES)
K& LREMR, TIMx_DRIERBABFIEE
0: &BHITMAREBEFT, TIMx_DREHIEN 0, BEHITBMARSHYE,
TIMx__DR 584129 OxFFFF
1 ERHMARSETE, TIMx_DREMIEN 0; ERHIIBASKET,
TIMx__DR 584129 OxFFFF
MR LR ITE PR {ERE
RARIRIED: PRI PRI {ERE
[3] TXIRE
0: AfERE
1. {E8E
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[2] RSV | 1R85
RIS,

[1]

TxOPM

THSHRER, BEARTEBREETTHEERE
W BRI DiRSE s

BMARIRIEI: PWM BIERG NS B AT E8 Lis M
0: ERIHEAEL

1. BRI LE(TIMX_CR1[TXENTE 0)

[0]

TXMOD

TRIE %R
0: MIABIRIRT,
1: R

16.2.2 TIMx_CR1 (0x9D/0x9F) (x = 3/4)

fi 7 6 5 4 3 2 1 ]
B8R TxIR TxIP TxIF TxIPE TxIFE TxINM TxEN
i) R/WO R/WO R/WO R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
fi =4 iR
BB thARITE BB ARESAL
BAHIRIETC: BREE AN P B SRS AL
B
0: REREPREMH
[7] TxIR )
1. RED IS4
5:
0:380
1. TRX
WEER: TEX
BWARIRIEIN: PWM BIHAG N o B SRS AL
B
0: REREPREMH
[6] TxIP .
1. REDPRISH
5:
0:380
1. TRX
AR BEAREES DR PISMREA, SERTHERETIMC_CNTR S
EE3RME TIMx__ARR LECETE 1,
(5] TXIF | BWARIRAEL: BEARTHEEE LIaPESMHAREA, Timer EARGNEMALN PWM
FEHIMEARITE1E8 TIMx_CNTR ELZ 0% OXFFFF Y E 1,
B
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0: RARLEPRIEH
1. REDRISMH
5:

0:380

1. TRX

[4]

TxIPE

mHER: TR

WAL PWM B HR4E ) o {5 48
0: AfE#E

1. R

(3]

TxIFE

ARl BRI D r{ERE
WMARRE: EATHEER LR {ERe
0: NERE

1. {E8E

[2:1]

TxINM

WA G SRR EIERZR
HMAGESHKENTIREE, HIERFIRR
00: RiEiR

01: 4 NARFAETEPEHB

10: 8 NRGATEHEHA

11: 16 DNRFEETEPEHA

[0]

TxEN

RS {ERE
0: NMERE
1: {F8E

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

TIMx__CNTRH(0xA3/0x93)
i 15 14 13 12 11 10 9 8
B TIMx__CNTR[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
TIMx__ CNTRL(0xA2/0x92)
i 7 6 5 4 3 2 1 0
B TIMx__CNTR[7:0]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
i E=4 77 i::p%
[15:0]1 | TIMx_CNTR | EAIHEESH9IH5UE
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16.2.4 TIMx__DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)

TIMx__ DRH(0xA5/0x95)
i 15 14 13 12 11 10 9 8
E= TIMx__DR[15:8]
E-Jid] R/W R/IW R/W R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
TIMx__DRL(0xA4/0x94)
i1 7 6 5 4 3 2 1 0
&R TIMx__DR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=4 77 iR
50 | TMx DR Eﬁitﬁffiit: fb%ﬁl&gﬂﬁ(ﬁﬂ#%) )
RMARIRIEDR: N RA B EE(EHS)

16.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)

TIMx__ARRH(0xA7/0x97)
{1 15 14 13 12 11 10 9 8
B TIMx__ARR[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
TIMx__ARRL(0xA6/0x96)
fi 7 6 5 4 3 2 1 (]
&R TIMx__ARR[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
S{iE 0 0 0 0 0 0 0 0
i1 E=4 7 iR
(15:0] | TIMx_ARR E@tljffiit: %i‘zﬁfiﬁt#g)o FG & &% FEE mErE
BWARRERS: U — PWM BT EEEGS)
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17 Systick

17.1 Systick &{FijtEA
S A O P E ERT B RS Systick BB, BLE SYSTARR HESRIGEE DA, BB
DRV_SRISYSTIE] = 1 {§58¢ Systick Bolfr, BT ALQR 10,

17.2 Systick H7738

17.2.1 DRV_SR (0x4061)

fi 7 6 5 4 3 2 1 0
B SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
it} R/WO R/W R/WO0 R/WO0 R/W R/W R/W R/W

SiE 0 0 0 0 0 0 0 0

fi E=4 7 ik
Systick HRTSEHHREAL
I
0: RREFHEMH

(7] SYSTIF | 1: KR&EPErEH
5:
0:350
1. TRX
Systick SH{ERE

[6] SYSTIE | 0: FfE8E
1: R
FG RS RS AL
FOC 3R=/75 Rk, Si—EI(BEHE), ~E—IK FGIF it
B
0: RREFHEMH

(5] FGIF .
1. REPSEMG
5:
0:350
1. TRX
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[4]

DCIF

Driver tb4XUCED op BT SRS AL

2 Driver It#{E%F DRV_COMR BY, #R#E DRV_SRIDCIMIiZE#II+E15
@, FEEE LR

i

0: REREPHIEH

1. REDPEEMH

5:

0:350

1. BBRX

(3]

FGIE

FG D lf{EaE

thifFfEREfS, FOC IREN/FIKIKENEY, Sik—EB(BEAM), FmE—IX FG bl
0: NMEge

1. {F8e

[2]

DCIP

FT4&E Driver bR ICHEC oh RO 25K B HA %%
0: 1 DNEIKEBEHIF& 1 . RP B
1: 2 NEGREEAFEE 1 RSPl

[1:0]

DCIM

bR ITEe h RIS E

LIHEYEST DRV_COMR B, #R#E DRV_SR[DCIMIAYIR B ¥ 2 & 7= 4 i
00: R4

01: THERE8 @ b i+ 218 F= 4 S iR

10: THELE3 A T Ut EN A P A h B

11: $HERE3 @ L /@ Tt g T &R h B

17.2.2 SYST_ARR (0x4064, 0x4065)

SYST_ARRH(0x4064)
i 15 | 1w | 13 | 12 | 11 | 10 9 8
e= SYST_ARR[15:8]
HE R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 1 0 1 1 1 0 1
SYST_ARRL(0x4065)
i 7 6 5 s | 3 | 2 1 0
B SYST_ARR[7:0]
-3t R/W R/W R/W R/W R/IW R/W R/W R/W
SiE 1 0 1 1 1 1 1 1
i =11 i
Systick E#{E
[150] | SYST ARR ?ﬁ%ﬂt@;&i Syftick FEHERBREEER, EIAA 1ms
HE AR S: Systick PHISAZE = SYSCLK/(SYST_ARR[15:0] + 1)
EX{E5EE[0,65535]
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18 Driver
18.1 Driver 1&{Fik8A

18.1.1 Driver &4}

vee
HIN Vol ek
- 101 Xﬁ[———{ ‘{
DRL\I_(I)E 1DV HIN2 vs1 [ H
Foc apy_| UL [HLDV } HING VB2 [-44<}-+ /
200 CUPY Vil / NEes
ZEOFYp—— VL i E‘! LINE o \HEZ g l ¥ N@
FOC_CVWPW | CONTROLLER [, Hg_J x Vs
DRV DR ?&III PN LDV LINZ § vB3 K¢
XH LDV . B Ho3 gt
XL 1] Sy vs3 r{
HDI0 P T e Lot
) Loz X
X L03 Xt
% Ru % Rv Rw
18-1 FU6815L / FU6815T Driver 1&RIEE]
] VDRV
DRVOE . VDRV
Pre-driver 3 Y8YE VMOt
UH VBU VBU I
LS VBV
vy VBW
FOC7CMPU & VH L HU ==§-—Z——§ RHGU C
(<)) S A\/V\I_' |L. E E
— VvV HV w_
FOC_CMPV = WH EH%_, HW AN
- ~ RHGW
4; Viw é z
FOC_CMPY E VsU % 7 o
g VSV @ l L 4 < Motor
M S_ UL LS &Y VSW L @
LU GU
8 VL VDRV X:}V\,—Q IE E
{ LS LV RLGV
e WV T
WL LS LW A
RLGW >> 2
SESE 3 3
Q
I €—— ——
v € e—— —
ICOM <€

18-2 FU6865Q / FU6864Q / FU6864L Driver 1RERHEE]

FOC_CMPU/V/W £ FOC 1ERIHH B =B EL4R{E, DRV.DR BHFSBHILIRE, MU LLRER
S IEHERE M A B FES U/NV/W/X 45 PWM Bt (FU6815L/ FU6815T) sl &M = A
{85 U/V/W £5 Pre-driver(FU6865Q / FU6864Q / FU6864L), B, U/V/W =i NEERTH
EBANERED, U/V/W/X TUEESa R TS B AR
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18.1.2 K th = HIHRIR

OISxH g HINV
DRV DR OCxREF| 1J| xH_P W){H
0 DEAD

FOC_CMP . —» COUNTER TIME 0CxL

s

TS xLE xHE  xLPxHP OISxi, 10 LI

18-3 M E HIRIR AT RAEE

B E Driver 2R T{ER], FEE DRV .CR[MESEL] = 1, Bl ME 1% FOC 1B, R2Z TG KIKED
&=,

2 DRV.CR[OCS] = 0 B, PWM HILLER{E>RE DRV.DR, &NIRKEB FOC_CMP, 4R U. V.
W. X [EE{ES OCxREF, EREZIEH L TFE{ERE DRV.CMR[XHE]. DRV_CMRXLE]R R4 B 4=
#I4Z DRV_.CMR[XHP]. DRV_.CMRIXLP]%} OCxREF {£5i#{T: 81840 8; {FAE DRV OUT[MOE]%F
PWM, RZZ|REBF, 4K xH P, xL_P (FSXEEXEREE xH, xL 55, BELTH
PI_CR[HINV]. PI_CRILINVIREMEREN, S&=&HME_ETHAEN PWMIKEIES,

18.1.2.1 &N LLERARIR

B E DRV CR[OCS]iE#R PWM BILLERIESR B FOC 1839 FOC_CMPU/V/W SR BRI LI E
DRV DR, HREXEZEITEEELLEEEI=IEFEIR PWM {55 OCxREF, Hth DRV DR AT
¥zees. FIZEMAREF, H3HEU{E DRV_CNTR INFLLR{E, OCxREF HIHEEBY, RZ, MHE
BE,

BtE DRV.CRIOCS] = 1, LEIRMERE FOC #&iREY FOC_CMPU/V/W HEIHEUELLR, ERAT
Et OC1REF/OC2REF/OC3REF,

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\

0 t

OCIREF

OC2REF

OC3REF

18-4 PWM 4RYE
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BCEDRV_CR[OCS] = 0, @EFRMHIZERLLEIEDRV_DREHEUELLE, £R=BR A=A
OC1TREF/OC2REF/OC3REF, =Lt = DRV_DR/DRV_ARR*100%.,

18.1.2.2 FEXIER

FTEESXHP. xL PXIFHXIEA, XFEAMAL, WRDRV_DTREFFHEAFT0, #fE
BETIEXIEA, 8 NMBEME —MSUNEX AL, = MEBENSXIENEE, BiFDRV_DTRIE
BIEXATE, ZHxH_P. xL_PEFRESER, xH, xLAYSLRRiEHS B FuxH_P. xL_PBI_EFHATER
DRV_DTRIZERIBYIE); 4NRIERBY (B A F LRk Ak EE, BBAXNAVEERKE AR, HRHY
BERKEARTFE,

OCxREF | | |
0CxL i i i i
0CxH | | | |

tde lay tde lay tde lay tde lay
xH P | |
_I : } ! : |
xL P ! ! | |
1 I I !
I I I + :
xH | [ | : |
— e T
_tdelay | tdelay |
xL | |
- tadtay " taelay

B 18-5 W XIBALI B MALE
18.1.2.3 i {ERE SR

B4BLE DRV.CMRIXHE]FA[XLENERE_E T4, I4EC DRV CMRIxHPIFO[XL Pk R 48 H A9k M
ENBFAEE, Timer1 BxhiEEl DRV CMR A ZI#a1E89I08E, BZE DRV CR[MESEL] = 0,

EERRRIET, = Timer1 FF&E S AR FH, SUF'E’J TIM1_DBRx 1£%iZ| DRV_.CMR,
TIMI DBRx from TIMI

data update from TIM1
4>
0

[ MESEL | [ CMP_CR2[4:3] || DRV CMR |

18-6 Timer1 Bzp#EH] DRV.CMR 1 CMP CR2[4:3]

EZEDRV_DR. DRV_ARRFIDRV_CMREJSLIFAFTLFIF EZLINAE, DRV_DRFIDRV_ARRIZ ]
PWMEZLLFNERSRE; DRV_OUT[MOELE&F M BER A= N EFEPWM,
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0CUL |

OCUH |

0CVL | |

0CVI |

OCWL | | |

OCHH |

 ULE=l o VLB=l o WLB=l |
- Nt B Nt B -
others=0 ' others=0 ' others=0

18-7 FFE R KA E

0CUL |

OCUH | |
0CVL 1
OCVH | i
0CWL i
OCWH 3 ?

Uo/tvh/e‘}\;LsE:01 4>3

18-8 F| R E

18.1.2.4

18.1.2.4.1 b LEC PR

iBIIDRV_SR[DCIMIIZ & LU R P EC ch B =4 RIS, 1R E HEER{EDRV_COMRILE ELAR PLHL S B =

HH9ATIE, AR EUES T DRV_COMR, HFFADRV_SRIDCIMIREHIZMRS, P 4EDrivertt
RICELPRMEK, PHrFREAIDRV_SRIDCIFIEEAET,

DRV_COMR
DRV_CNTR

QM N e A A A A
B |

P rrtr ottt
Q2 5 e A O

DCIM = 00(Disable)
DCIF

18-9 Driver Eb3% ILHD o
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18.1.2.4.2 FG ik

IRE DRV_SRIFGIEIf£#E FG i, HEHESER—B(BRE), FE—RPEIEK.

18.1.3 PWM EX({GERF FU6815L/ FU6815T)

HINI VBI [-9-<-4
Hol
DRVOE 1N wi kg %E F{
FOC_Q1Py L / HING VB2 [-ek< -8 y
FOC_QMPV L L DW 102 (R~ /
= ¥ LINI P l Y { Motor
FOC_OMPY U vs2 [3 w \
i v LIN2 VB3 (K4

FD6288

HO3

om— g g E

vee
102 X
coM 103 [Xt

18-10 PWM 1R BV RIEE

FU6815L / FU6815T 9 PWM Hitt, EIn&EaNE 18-10 Fim, #AiZiED,, DRV_CR[DRVOE]
79 PWM HI{ERESS, 5 FU6865Q 6N Pre-driver ARIEIE, PWM B4 H1E HVIC, @i HVIC 3k
IX%N MOS HIMAAR .

18.1.4 6N Pre-driver #2x{ (iEHF FU6865Q/FU6864Q/FU6864L)

o . VDRV
DRVOE = pre_driver

UH —{LS H >— VBV &
Wyl (IS} LU,

VBw ;
wH S

o i
VL —»{sH > v |
wi —p{isH LW

U €<—

vV€E— —
ICOM ¢———

18-11 6N Pre-driver &, IRIEE
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6N Pre-driver TEEANE] 18-11 AR, #HAiZ1EZ, DRV_CR[DRVOE]A Pre-driver BI{FERES
S, Pre-driver B9%iH1E 6 2 NMOS F4 33K EEALET U/V/W 18,

7 18-1 FU6865Q/FU6864Q/FU6864L RE Pre-driver (S EIEZR

Input Output
UH/VH/WH UL/VL/WL HU/HV/HW LU/LV/LW
L L L L
L H L H
H L H L
H H L L
18.2 Driver 158
18.2.1 PI_CR (OxF9)
iz 7 6 5 4 3 2 1 0
AR T2TSS RSV DRVMD HINV LINV
-3t} R/W - - - - R/W R/W R/W
SiE 0 - - - - 0 0 0
iz £ 7 Ei::py

TIM2 F#H BRI AR E R

[7] T2TSS | 0: 5fA) + BhHAER, P1.0 MA@, PO.7 MARKH
1: ER@PEAER, P1.0 WAR@EKS, PO.7 A IEmAKH
[6:3] RSV | IRE

THUER

[2] DRVMD | 0: =Z&iRiER

1: BERIER(FOC REEiEHE)

IR EERE

[1] HINV | 0: R{EaE

1. {F8E

TR EfERE

[0] LINV 0: RN&Egk

1. {F8e

18.2.2 DRV_CR (0x4062)

i 7 6 5 4 3 2 1 0
£ | DRVEN | DDIR | FOCEN | DRPE 0Cs MESEL RSV | DRVOE
e R/W R/W R/W R/W R/W R/W - R/W

EfE 0 0 0 0 0 0 - 0
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f B L
THERR(ERE
[7] DRVEN | 0: g8
1. {F8E
w7 E(ERE)

[6]

DDIR

NSNS, FiRIRENF] FOC IRENIER, TRk FOC eZE b AIBNa]
BELHME, B FOCRFEERHENABE, HRIENHER Timerl XS
.

0: IF%

1. k¥

(5]

FOCEN

FOC t&iR{ERE
0: ANEEE
1: fERE

[4]

DRPE

DRV_DR FR=jifE8E

fEREMREE, T4S DRV.DR 5, BTSSR AE T RSGEEN, &
IFFR%ES, %45 DRV_ DR 5, ¥UESZIEH

0: RN&Egk

1: {F8E

(3]

OCs

FRMERIRI%ERE
0: DRV_DR
1: FOC 181

[2]

MESEL

ME T{EIRI0ERF
0: 73 iRAR IR
1: FOC IXpE=l

[1]

RSV

=&

[0]

DRVOE

Driver {£8t
0: RfsEgE
1: fERE

18.2.3 DRV_SR (0x4061)

i 7 6 5 4 3 2 1 0
AR SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
i) R/WO R/W R/WO R/WO R/W R/W R/W R/W
ShE 0 0 0 0 0 0 0 0
i L4 iR
Systick RTSEHARENL
[7] SYSTIF | i&:

0: RERLEPUIEH
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1. REFESEH
5:

0:380

1. TRX

[6]

SYSTIE

Systick B{EEE
0: AfERE
1: {ERE

(5]

FGIF

FG PHEISHAREAL
£

0: REREDRSEH
1. REFESH
5:

0:380

1. BBX

[4]

DCIF

Driver Hu3R DCED oh B AR AL

2 Driver 1H#{E%F DRV_COMR BY, #R#E DRV_SRIDCIMIIEEHIITE5 [
FIkr R B E PR

B

0: REEDPHEY

1. REFRSH

5:

0:380

1: BTBX

(3]

FGIE

FG S {sEAE

hhpfEREfE, FOC IRE/FA KRGS —B(BEAR), ™&—IR FG kit
0: KL

1. fERE

[2]

DCIP

=4 Driver LU PTES dh ey B #%K
0: 1 DEUK AR
1: 2 D EGREER

[1:0]

DCIM

EERR LB PR VIR E

Hit#ESF T DRV_COMR BY, 1R#E DRV_SRIDCIMIBYIR B HIKT R & =4 Pl
1EK 00: A= hiEf

01: TR M) i+ 4R8P h iR

10: THER=R ) T o875 @ ES = it

11: THER=8 0 L/ A S ER = R i

V4.0

308 www fortiortech.com



Fortior Tech

UElBi= 3%

FU6815_65_64

18.2.4 DRV_OUT (OxF8)

fi 7 6 5 4 3 2 1 0
E= MOE RSV OISWL | OISWH OISVL OISVH OISUL OISUH
-t R/W - R/W R/W R/W R/W R/W R/W

SiE 0 - 0 0 0 0 0 0

i E24 7 faik
FhtfERe
RAFEE=H L THRBESIKREF, ZAUTHREGE 1755 0, SLERR
PEE(MET 29.1.1.1)8, BEHEE 0, XA,

(71 MOE | 0: RfEgE, MERFEF=RBF
DRV_OUT[OISUH]/DRV_OUT[OISVH]/DRV_OUT[OISWH]#
DRV_OUT[OISUL]/DRV_OUT[OISVL]/DRV_OUT[OISWL],

1: €88, WMHRIRTIHHHSRLRE

(6] RSV RE
WL/XL 9% = R
£% OISUH #&iR

[5] OISWL
7%: DRV_OUT[OISWH]EIBYEL & WH/XH =R B F
WH 8y H =R B

(4] OISWH 8% OISUH ##id
7E: DRV_OUT[OISWH]EBIEE & WH/XH =R B F

3] OISVL VL Bt = IR
£% OISUH iR
VH 89 = R B

[2] OISVH
£% OISUH #&iR
UL = REBF

[1] OISUL
£% OISUH ##ik
UH 894 = R
ZANRE UH BUaH = REB S, = DRV_OUT[MOE] = 0 Y, M= REBExXF

(0] OISUH | MOS
0: [REBF
1. SBF
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18.2.5 DRV_CMR (0x405C, 0x405D)

DRV_CMRH(0x405C)
i 15 14 13 12 11 10 9 8
E= XHP XLP XHE XLE WHP WLP VHP VLP
E-Jid] R/W R/IW R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
DRV_CMRL(0x405D)

i1 7 6 5 4 3 2 1 0
&R UHP uLP WHE WLE VHE VLE UHE ULE
il R/W R/W R/W R/W R/W R/W R/W R/W
SiiE 0 0 0 0 0 0 0 0
i1 E=4 77 iR

X 18 _E SR
[15] XHP | 0: IEEHIH

1: REBE MG

X T ERMEZS
[14] XLP | 0: EE#HH

1: REBE MG

X 18 L Em i ERE
[13] XHE | 0: RIgERE

1: {E8E

X BT SR ERE
[12] XLE | 0: RfsEgg

1: {FgE

W 48 L E R M
[11] WHP | 0: IEE#H

1: REBE MG

W T ER M=
[10] WLP | 0: EE#H

1: REBEMEH

V 18 E SR
[9] VHP | 0: IEEHH

1: REBE MG

V BT ERMEES
[8] VLP | 0: IEE#H

1: REE M
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U 18 L BRI
0: IEEHH

1: R E M
U 18 TR
0: [EEHH

1. REE M
W tE L E it ERe
0: AfERE

1. fERE

W BT ER LR
0: &R

1: fsERE

V iH L E L ERE
0: &R

1: R

VBT &t ERE
0: AfERE

1: R

U 18 - Bkt ERE
0: RfsEge

1. R

U T ERLERE
0: RfsEge

1. R

[7] UHP

[6] ULP

[5] WHE

[4] WLE

[3] VHE

[2] VLE

[1] UHE

[0] ULE

3

B 3 DRV_CMR[W/V/ULE]#l DRV_CMR[W/V/UHEIERtA 1, W/V/U BATHASE, LT
BiMadt PWM K, R BEEALEX,

B 5RIKENEY, Timer1 S BENIEHI DRV.CMR %1788

18.2.6 DRV_ARR (0x405E, 0x405F)

DRV_ARRH(0x405E)
iz 15 14 13 12 11 10 9 8
AR RSV DRV_ARR[13:8]
(A - - R/W R/W R/W R/W R/W R/W
p=KIVA[=] - - 0 0 0 0 0 0
DRV_ARRL(0x405F)
i 7 6 5 4 3 2 1 0
B DRV_ARR([7:0]
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gt} R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
o & ik

[15:14] RSV =8

HEERNERE, REHFINER(PRIIFIEN)

Driver 328 M 0 FFHA1144ZI DRV_ARR/2 - 1, F=4 LS, SRR THEE 0
[13:0] | DRV_ARR | it& AR FiRIAZE £.er = 48MHz/DRV_ARR

DRV_ARR B9{E ABY§h 48MHz 18, EUESEMEI[0,16383]

*: REAMMER 0, B1EXEEX

18.2.7 DRV_COMR (0x405A, 0x405B)

DRV_COMRH(0x405A)
i1 15 14 13 12 11 10 9 8
Bk RSV DRV_COMR[11:8]
34 - - - - R/W R/W R/W R/W
=Liva =l - - - - 0 0 0 0
DRV_COMRL(0x405B)
i 7 6 5 4 3 2 1 0
iR DRV_COMR[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
i1 2R iR
[15:12] RSV RE
RS LR LB E
Lit#{E5 DRV__COMR 8% Hi#% 2 DRV_SRIDCIMIIZ E A4S, 7=
[11:0] | DRV_COMR | & DRV LG3RIUEZEFIER, DRV_COMR KI{EZEMLARTEP 12MHz i+ &,
CES s X R AY (5 2=t = DRV_COMR*4/DRV_ARR*100%
DRV_COMR B9{EART$P 12MHz i+&, BESERE0,4095]

18.2.8 DRV_DR (0x4058, 0x4059)

DRV_DRH(0x4058)
i 15 14 13 12 1 10 9 8
B RSV DRV_DR[13:8]
KE - - R/W R/W R/W R/W R/W R/W
$=LA =] - - 0 0 0 0 0 0
DRV_DRL(0x4059)
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fi 7 6 5 4 3 2 1 0
=L DRV_DR[7:0]
-t R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
g | & fi
[1514 | RSV | RE
515 PWM SR
5=t = DRV_DR/DRV_ARR*100%
DRV_DR HY{ELARYEP 48MHz i+5&, BUESEEI[0,16383],
[13:0] DRV_DR
S MERESERENLRRE, Wt PWM IR NEE FRAEATER
WEH

18.2.9 DRV_DTR (0x4060)

17 7 6 5 4 3 2 1 0
ZR DRV_DTR
i R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
17 2R ik
SEXBYERE
ZE[XBFiE = (DRV_DTR + 1)*T
[7:0] DRV_DTR | #5I:DRV_DTR = 11, MIFEXBY/E = 12*41.67ns = 500ns
¥ WNRIZE DRV DTR =0, FiEAZEXAET
18.2.10 DRV_CNTR (0x4066, 0x4067)
DRV__CNTRH(0x4066)
iz 15 14 13 12 11 10 9 8
2R RSV DRV__CNTR[11:8]
B - - - - R/W R/W R/W R/W
SNME - - - - 0 0 0 0
DRV__CNTRL(0x4067)
v 7 6 5 4 3 2 1 0
2R DRV__CNTRI[7:0]
EJid) R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
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i &5 faiid
[15:12] RSV {RE

HEERE
DRV__CNTR B9{ELARTER 12MHz i+8&, Driver Xt H=StL =
DRV__CNTR*4/DRV_ARR*100%

[11:0] | DRV_CNTR =
EX{E5EE[0,4095]

7¥: 2B 7E DRV_CR[DRVEN] = 1 B, ##EA DRV_CNTR
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19 B35t

FU6815_65 64
19.1 B3§diE

B RS =MRIR: AEPRETEP. NERIEEYER. SMERISETEP, RFETPITIFERIPRITE; K
EPigET A TEI MR, JEEEWMRLEEE; SMEREIEHAT RTC 3L,
19.2 B3$PIR{FiRER

19.2.1 YMEBIERT SPRAEIRBA(UERF FU6815L/FU6865Q)

PO.2/LXIN
XF——— N
Resonator
(Wl P0.3/LXOUT] @ ESCK——= ESCK
||:|| T {Z"_' Lxout 32768Hz
= €s0sC
:I: ESOEN ——» ESOEN
B - ESOAE —— | ESOAE

19-1 4MERIERTED esosc BYH M AR BB

HhERIEETER esosc BYIR OB IRANE 19-1 AR, YMERIERTEMAIER 24— 32768Hz $AZRAY
BF5h{SS, BLE RTC_STA[ESOEN] =1, B RTC_STA[ESOAE] =1, Emh4MEpIgaTst,
19.3 B

19.3.1 BF§bhREE N

B EpAR AR R FA R BRSBTS A AE R BRIR BT $PAITNEE, BUERIE: ER—MMKE 13 (L893HE=R, LA
IRESERABSERIR, ELLRRITE 8 MENTHPEAHIIKE,

RIERE: IR E CAL_CRO[CAL_STA] =1, FHARIAETFE, iE CAL_CRO[CAL_BUSYI#R-EI
INRESEERE

R, HESTA(CAL_CRO[CAL_BUSY] = 0)f5, iEHY CAL_CRO[CAL_ARRI#JEED
E(EFRMRET FELE RN 8 MERTEAYE,
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19.3.2 B PR ES 783
19.3.2.1 CAL_CRO (0x4044) CAL_CR1 (0x4045)
CAL_CRO(0x4044)
fi 15 14 13 12 11 10 9 8
ZHR CALSTA RSV CAL_ARR[12:8]
CAL_BUSY
- 3id] R/W1 - - R/W R/W R/W RIW | R/W
=Liva | 1 - - 0 0 0 0 0
CAL_CR1(0x4045)
{3 7 6 5 4 3 2 1 (]
B CAL_ARR[7:0]
- 3] R/W R/W R/W R/W R/W R/W RIW | R/W
SME 0 0 0 0 0 0 0 0
1 2 faid
B $PHEE R AE
&
0: ST
ns) | ATV s e
CAL_BUSY | _
5:
0: TEX
1: BENET SRS
[14:13] RSV 1R
RAETHEE
{5 PR IRET £ L RARITHEK 8 MERT I EIHAYE
[12:0]1 | CAL_ARR
E HUER 0 BIRRTX IS EMA, HIU{E/ OX1FFF Bt RAiH R
H (18 B 5had 18 sl R BT Eag 1R)
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20 WDT

B MMERBE— N LIEEREPIEIN IS THENSE, TERTFREEERERFEIT, Bl MCU
HIFENEER, BIVANIERIER: BoiE MG, EIANEREFIETHE. SEVAETEE
A, BITAAXESE MCU E41, ZFMMIE 0 FIRIET, EEXEFETIRETD, SRR
BXSEI VR EN SSHTHIIAK, LARALERI TaER SR, BIRIRG,

EIPAEBEM 0 FFIAIHET, 2itE33I OXFFFC B —MER 4 N AREMEN T EARNES
& MCU 81z, BRIt 0 FI8iE1T, BFEETPENSLE MAXREES, B OEREE
[E1%] WDT_ARR BVIRE(E, FEMAIETHEL

20.1 WDT {EBiE S EIR

B MCUBAFFIEU S ERIRIEINEY, WDTSLEITER, (BHEENSRE
B MCUEFEUEREF, WDTRSHKBEMEMA
B WDTEREEiEHEMCUEEY, RST_SRIRSTWDTIRARE

20.2 WDT #2{Ei%EA

1. CCFG1[WDT_ENIE1, BmhEI 1, Hi PAMOFEITHEL;
2. REWDT ARR(KRIEH T UMIER B JAZH);
3. EREEHEITPIEEWDT CRIWDTRF] =1, &I POitEEEEZIWDT ARR,

20.3 WDT F1F&8

20.3.1 WDT_CR (0x4026)

i 7 3 4 3 .
=1 RSV WDTRF
= - - - - R/W

SfE - - _ _ 0
i E21 7 sk
[7:1] RSV | 1REE
& 1Ak
[0] WDTRF | 0: BEX
1: &A1 428E % WDT_ARR BIREE, FHEFAAITE
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20.3.2 WDT_ARR (0x4027)

i 7 6 5 4 3 2 1 0
BN WDT_ARR
it R/W R/W R/W R/W R/W R/W R/W R/W
=K IVAI=| 0 0 0 0 0 0 0 0
i Bam A
EREH IS
[7:0] WDT_ARR . " -
REEVITHESRIBENS 8 L
20.3.3 CCFG1 (0x401E)
iz 7 6 5 4 3 2 1 0
AR RSV LVWIE | WDT_EN RSV
E-Ji] - R/W R/W - - - - -
SiE - 0 0 - - - - -
fi Am (11U
[7] RSV | {RER
LVW &30 o Bfr{sE 5E
(6] LVWIE | O: I"fsEgE
1: fERE
WDT f£E8E
(5] WDT_EN | 0: A{EEE
1: fERE
[4:0] RSV | {REE
V4.0 318 wwwfortiortech.com



Fortior Tech

/-' 1B FU6815_65_64

21 RTC

21.1 RTC EAXIHEER

INT_CTRL =

RTC_TML[7:0] —» RTC_EN e
active high I

RTCIF | ( o) <ﬁ> ~

RTC_TMH[7:0]—» CNT_PROC o

IFINT INT OUT >

RTC_EN o)

(active high) o

21-1RTC B AINEHEE
21.2 RTC {&{Fi%HA
5257728 RTC_TM, &8 RTC H¥RME{E, BE RTC_STAIRTC_EN] =1, {#8E RTC i+4%,
21.3 RTC 57758

21.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH(0x402C)

i 15 14 13 12 11 10 9 8
B RTC_TMI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
S{E 1 1 1 1 1 1 1 1
RTC_TML(0x402D)
fi 7 6 5 4 3 2 1 0
B RTC_TM[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
S{E 1 1 1 1 1 1 1 1
i1 E=4 7 iR
RTC it#125 1728
(501 | RTC.TM i [ETEIHEaVEREE ‘
5: RTC 341881 32768Hz BMRAEM 0 i+ MBI B AEF Y, FEDEIE
R, RS 0 HEM AR

21.3.2 RTC_STA (0x402E)

i 7 6 5 4 3 2 1 0
LZ# | RTC.EN | RTC_IF | ISOSCSEL | ISOSCEN | ESOAE | ESOEN | ESCLKSEL | RSV
34 R/W R/WO R/W R/W R/W R/W R/W -

S{E 0 0 0 0 0 0 0 -
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B

fii

[7]

RTC_EN

RTC {#8E
0: sERE
1: {E8E

(6]

RTC_IF

RTC SRS
HHRESTF RTC.TMETE 1
£

0: REREPHIEH

1. REDPEMH

5:

0:350

1. BBX

(5]

ISOSCSEL

12 B iR R
0: 128 iR kIR N ERIE BT 51
1: 1E0F sPiRIEIR MRS BT £

[4]

ISOSCEN

R ERIS AT Eh{E RE
0: AN{EEE
1: {ERE

(3]

ESOAE

HhERIS T B IR
0: HFEX
1 A, ERINEDIERT AT, FEERENEMER

[2]

ESOEN

HhERIS BT S {ERE
0: RfEAE
1: fERE

[1]

ESCLKSEL

HMERIE BT $hIRIE IR
0: SMERIE BT IR AR A
1: SMERIE BT EIRER P1.1 EIA

[0]

RSV

3]
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2210

22.1 10 {&1t

FU6815L 3X#F 38 1~ GPIO 51, 438179 P0.0 ~ P0.7, P1.0~P1.7, P20~ P27, P3.0 ~P3.7.

P41 ~ P42, P44, P4L6~PALT, P51,

FU6815T X#F 19 41~ GPIO 51, 45079 P0.0 ~ PO.1, P1.1~P1.7, P21 ~P22, P24 ~P27,

P3.0~P3.1, P3.4, P47,

FU6865Q 3<#F 36 1> GPIO 5[#, 435179 P0.0 ~ P0.7. P1.0 ~P1.7. P20~P27, P3.0~P37.

P44, P4.6~P4T. P51,

FU6864Q 3<#F 22 1> GPIO 5[Ml, 438179 P0.0 ~ P0.1. P0.3, P1.1~P1.7. P21 ~P22, P24,

P2.6~P2.7. P3.0~P3.1, P33~P35, P45, P47,

FU6864L 3z#F 24 1 GPIO 5|, 45079 P0.0 ~ P01, P0.3. P1.1 ~ P1.7, P2.1 ~ P27, P3.0 ~

P3.5. P47,

22.2 10 EeE ik EA

81 GPIO In OB EBBXNFFRIAHERRNAIIER, WN: P0.0 BRITEIZHF=S PO, P1.0 BR

542257788 P1, @i PO OE. P1 OE BLE ik I AL .

10 OHER TR Tk ToMPE L

10 OB MMESAEFR/\F 100kHz

P47 BEERBMAIRO, BUAS FICEK 2, MRFEREN 10, BEERETRTEH
4)3% FICEK_MOD

b, TH®BEFEESRAMN 1, BERKO55E8KRIESE 22310 PO_PU
(0x4053)~22.3.15 P5_PU (0x4048)

. THEBEMEEIESE GPIO BE4FMH

BZE P1_AN. P2_AN # P3_AN XIRZA9A A 1 EREIIESHER, BRiROS5HFRERE
2% 2237 P1_AN (0x4050)~22.3.9 P3_AN (0x4052), iOEENERESHOE, G
HFINEERRY, H1788 P1. P2, P3 XIMAYMIIEH VIR MRS H 0

P1.6~P17. P20 ~P2.7, P3.0~ P35 &imO&ENEIMMERE FRSB51XF
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22.3 10 578

22.3.1 PO_OE (0xFC)

i 7 6 5 4 3 2 1 0
2R PO_OE
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
iz 2R i35
P0.0 ~ PO.7 =4 A b H ik 1%
[7:0] PO OE | O0:#@A
1. #iH
22.3.2 P1_OE (0xFD)
i 7 6 5 4 3 2 1 0
2 P1_OE
it} R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
i 2R i35
P1.0 ~ P1.7 B{FR AR HIEEF
[7:0] P1 OE | O0:#@A
1. ®H
22.3.3 P2_OE (OxFE)
i 7 6 5 4 3 2 1 0
B P2_OE
E-3it) R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
iz 2R iR
P2.0 ~ P2.7 #{F AT &R
[7:0] P2 OE | O:%@A
1. @i
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22.3.4 P3_OE (0xFF)

i1 7 6 5 4 3 2 1 0
E= P3_OE
- Jid] R/W R/IW R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
fir 2 114
P3.0 ~ P3.7 #F 4 A\ Ja H ik 4%
[7:0] P3_OE | 0: #A
1. Hi

22.3.5 P4_OE (OXE9)

i 7 6 | 5 | 4 3 2 | 1 | o
BZFR RSV P4_OE[6:4] RSV P4_OE[2:0]
it - R/W R/W R/W - R/W R/W R/W
SNME - 0 0 0 - 0 0 0
i L4 R
(7] RSV {REB

Ph.4 ~ P4.6 F NI HIER
[6:4] P4_OE[6:4] | 0: #IA

1: i

[3] RSV R

P4.0 ~ P4.2 IF AR HIEREF
[2:0] P4_OE[2:0] | O: #IA

1: i

22.3.6 P5_OE (OxFB)

i 7 | & | s 4 3 2 1 0
& RSV P51.0E | RSV
KR - - - - - - R/W -
SfE - - - - - - 0 -
i 2R iR
[7:2] RSV | RE

P5.1 #iIF WA R Hi%E
[11 | P51.OE | 0: %Al

1:
[0] RSV | IRH
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22.3.7 P1_AN (0x4050)

i1 7 6 5 4 3 2 1 0
E= P1_AN HBMOD | HDIO ODE1 ODEO
E-Jid] R/W R/W R/W R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
fir E=4 7 iR
P1.4 ~ P1.7 {&HUE{ERE
[7:4] P1_AN | 0: EAE
1: {F8E
P1.31BEXEE, 5 P1_OEBIASRE P1.3 HIINRERNINE 22-1 FirR
*22-1 P13 EXEE
HBMOD | P1_OE[3] P1.3 &=
[3] HBMOD 0 0 il
0 1 HFm
1 0 EHUE
HFRRmmEER, AESNRAREBRTE
1 1 20mA, AT Hall (YRESBERL. #HEEIRED
B EHFHEEER,
PWM Hith 10 MIHIRRNAEHIESE, R3F FU68B15 B L_DU. L_DV. L_DW,
H_DU. H_DV. H_DW B3,
[2] HDIO i}
0: IEEIXENEES
1: BIEENEES
P0.1 SEEB R FF iR AL
[1] ODE1 | 0: RfsEgE
1: {Fge
P0.0 SR EBIRFFIR{ERE
[0] ODEO | 0: {4
1: {E8E

22.3.8 P2_AN (0x4051)

i 7 6 5 4 3 2 1 0
&R P2_AN
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
iz 24 i fiix
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P2.0 ~ P2.7 #EIER (FE AL

[7:0]

P2_AN

0: RfEARE
1: ERE

22.3.9 P3_AN (0x4052)

iz 7 6 5 4 3 2 1 0
2R P11_PL PO1_PL P3_AN
- 3id) R/W R/W R/W R/W R/W R/W R/W R/W
ShiE 0 0 0 0 0 0 0 0
iz AR iR
P1.1 THieBPRE{ERE
0: RERE
(7] P11_PL | 1: {E&E
7E: ReERIBTERE P1.1 B9 _E R B AN T HIER[E
PO.1 THIEEPE{EERE
0: NMEHE
[6] PO1 _PL | 1: fE#E
3 REEEIRT{ERE PO.1 By L+ EBFEFN FHIEBE
P3.0 ~ P3.5 1&IE R (ERE
[5:0] P3 AN | 0: RfsEhE
1: fE8E
22.3.10 PO_PU (0x4053)
Liv4 7 6 5 4 3 2 1 0
B PO_PU
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
iz 2R iz
P0.0 ~ PO.7 LHiEBHERE
[7:0] PO_PU | O: R{&EgE
1: fERE
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22.3.11 P1_PU (0x4054)

L7 7 6 5 4 3 2 1 0
B P1_PU
il R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
P1.0 ~ P1.7 LHrEafA{FEHE
[7:0] P1_PU | 0: /A fsERE
1: {E8E
22.3.12 P2_PU (0x4055)
L7 7 6 5 4 3 2 1 0
BR P2_PU
ZH R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
iz 2R 3%
P2.0 ~ P2.7 LHIEEPR{FERE
[7:0] P2 PU | 0: AfsERE
1: {E8E
22.3.13 P3_PU (0x4056)
L7 7 6 5 4 3 2 1 0
ZR P3_PU
B3} R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
iz 2R iR
P3.0 ~ P3.7 LHiEBPR{ERE
[7:0] P3_PU | 0: NfsERE
1: {E8E
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22.3.14 P4_PU (0x4057)

v 7 6 5 4 3 2 1 0
BIR P4 _PU[7:4] RSV P4 PU[2:0]
B R/W R/W R/W R/W - R/W R/W R/W
SNME 0 0 0 0 - 0 0 0
iz 2 i35

P4.4 ~ P47 EHUEBPA{ERE
[7:4] P4_PU[7:4] | O: INsEgE

1. {F8e

(3] RSV =&

P4.0 ~ P4.2 EHiEBEERE
[2:0] P4_PU[2:0] | O: A~fsEgE

1: fERE

22.3.15 P5_PU (0x4048)

fi 7 6 5 4 3 2 1 0
iR RSV P47_PL RSV P51_PU | P45_AN | P46_AN
34 - - - R/W - R/W R/W R/W
=L VA= - - - 0 - 0 0 0
i1 2R iR
[7:5] RSV | RE

P4.7 THIEEA{ERE
[4] P47_PL | 0: &R

1: {Fge
[3] RSV | 1R

P5.1 LHiEBpR{FERE
[2] P51_PU | 0: Rf&EgE
1: {68k
P4.5 tRIE T (ERE
[1] P45_AN | 0: ANfEE8E
1. {Fge
P4.6 fEIE T (ERE
[0] P46_AN | 0: FNfEE8E
1: {68k
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22.3.16 PH_SEL (0x404C)

i 7 6 5 4 3 2 1 0
Z# | SPITMOD | UARTIEN | UART2EN | T4SEL | T3SEL | T2SEL | T2SSEL | XOE
-3t} R/W R/W R/W R/IW R/W R/W R/W R/W

SifE 0 0 0 0 0 0 0 0

i E=4 77 114

SPI MHLRIXESEE MISO i RS
[71 | SPITMOD | O: IR
1. SIS
imOE A RXD, TXD 5 UART1 {E8E
[6] | UARTI1EN | O: fsE8E
1: P0.5. P0.6 EF9 RXD. TXD F{&AE UART1
imOE A RXD2, TXD2 5 UART2 f§igE
0: RfERE
[5] | UART2EN
1:P3.7. P1.2. PO.0 EFA TXD2; P3.6. P47, P0.1 ERBN RXD2; FH1E#E
UART2
w8 B Timer4 5§ Timer4S
[4] T4SEL 0: AR .
1: P0.1 8¢ P0.0 8 P1.2 A PH_SEL1[T4CT1:T4CTOIEZ B ER1ERN Timers B9%
N ifasf
imOEEA Timer3 5§ Timer3S
0: REH
[3] T3SEL .
1: P1.1 8 P0.1 8 P4.7 B PH_SEL1[T4CT1:T4CTOIECEES Timer3 BIMIA %
H(P4.7 REEA)
iwmAS AR Timer2

[2] T2SEL | 0: REH
1: P1.0 ¥E5 Timer2 B9 A H
iwmAE A Timer2S

[1] T2SSEL | 0: REA
1: PO.7 ¥E Timer2 B9 A4 H
X 185 L fsERE

[0] XOE 0: NEge
1: EHERE, P4.1/ER X BT PWM It P42 8 X B EAFEH
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22.3.17 PH_SEL1 (0x404D)

X1: P0.1 A9 Timer3 A H
10: P4.7 73 Timer3 A

i 7 6 5 4 3 2 1 0
Z# | UART2CH1 | UART2CHO | CMPXO_PO1 | SPICT | T4CT1 | T4CTO | T3CT1 | T3CTO
-] R/W R/W R/W R/W R/W R/W R/W R/W

=Liva [l 0 0 0 0 0 0 0 0

i 2R iR

UART2 INgE46%8
6] | UART2CH 00: P3.6 3 RXD. P3.7 § TXD(P3.6 HELEXAIMARE)
01: P47 3 RXD. P1.2 3 TXD(P1.2 ABLEXFIMARE)
1X: P0.1 9 RXD. P0.0 8 TXD(P0.1 J &R a0t A H)
ELiRERINAELE RS
[5] | CMPXO_PO1 | O: IhEEREERS, PO.7 HiH
1: ThEERE#E, PO.1 Hit
SPI £ debug IN8EEEE
[4] SPICT 0: JNREARE, P0.5 {E/9 SPI debug #ith
1: INBEEERS, PO.0 EX9 SPI debug #it
Timer4 INBEHETS
3:2] - 00: P0.1 79 Timer4 IAfIH
X1: P0.0 79 Timer4 I A H
10: P1.2 9 Timer4 B H
Timer3 INEEHERS
00: P1.1 79 Timer3 A H
[1:0] T3CT

22.3.18 PO (0x80)

HOMMHEES1EEE P0/1/2/3/4/5 XIEHESHE, RMW I8SAEINESFR00ERMW 88 E
22-2), EHfttig<ihiaa9: PORT 31/,

L7 7 6 5 4 3 2 1 0
2R GP07 GPO06 GPO05 GP04 GPO3 GP02 GPO1 GP00
it R/W R/W R/W R/W R/W R/W R/W R/W

SNME 0 0 0 0 0 0 0 0

L7 B iR

[7] GP07 | %O GPO7

[6] GP06 | i%O GP06
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[5] GP05 | iiH GPO5
[4] GPO4 | il GPO4
[3] GP0O3 | M GPO3
[2] GP02 | %M GP02
[1] GP01 | imH GPO1
[0] GP00 | %M GP0O

22.3.19 P1 (0x90)

fi 7 6 5 4 3 2 1 0
Bk GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
34 R/W R/W R/W R/W R/W R/W R/W R/W

SiE 0 0 0 0 0 0 0 0
i1 2R iR

[7] GP17 | %A GP17

[6] GP16 | #wO GP16

[5] GP15 | #®0 GP15

[4] GP14 | i%0 GP14

[3] GP13 | #wO GP13

[2] GP12 | %0 GP12

[1] GP11 | %A GP11

[0] GP10 | #wE GP10

22.3.20 P2 (0xA0)

fi 7 6 5 4 3 2 1 0
iR GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
i) R/W R/W R/W R/W R/W R/W R/W R/W

=LV 0 0 0 0 0 0 0 0
i1 2R iR

[7] GP27 | #%0 GP27

[6] GP26 | 0 GP26

[5] GP25 | M0 GP25

[4] GP24 | i%0 GP24

[3] GP23 | 0 GP23

[2] GP22 | #O GP22

[1] GP21 | #%0 GP21

[0] GP20 | #0 GP20
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22.3.21 P3 (0xB0)

i 7 6 5 4 3 2 1 0
AR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
eSS R/W R/W R/W R/W R/W R/W R/W R/W

S8 0 0 0 0 0 0 0 0
iz =L ik

[7] GP37 | imH GP37

[6] GP36 | iimH GP36

[5] GP35 | iimH GP35

[4] GP34 | ixM GP34

[3] GP33 | i®mH GP33

[2] GP32 | M GP32

[1] GP31 | imH GP31

[0] GP30 | M GP30

22.3.22 P4 (0xB8)

i 7 6 5 4 3 2 1 0
ZHR GP47 GP46 GP45 GP44 GP43 GP42 GP41 GP40
i) R/W R/W R/W R/W R/W R/W R/W R/W

=LV 0 0 0 0 0 0 0 0
i1 2R iR

[7] GP47 | #%0 GP47

[6] GP46 | i%0 GP46

(5] GP45 | %0 GP45

[4] GP44 | %0 GP44

[3] GP43 | i%H GP43

[2] GP42 | i%A GP42

[1] GP41 | ii%A GP41

[0] GP40 | i%A GP40

22.3.23 P5 (0xCO0)

i 7 6 5 4 3 2 1 0
AR RSV GP53 GP52 GP51 GP50
KA - - - - R/W R/W R/W R/W

s - - - - 0 0 0 0
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i1 2R iR
[7:4] RSV | {5
[3] GP53 | %A GP53
[2] GP52 | %M GP52
[1] GP51 | %M GP51
[0] GP50 | %M GP50
& 22-2 RMW {5€
Be TheEsER
ANL BERVSEE
ORL BN RIEE
XRL BERUSSNEE
JBC IR ¥IBrBkEE, N 1BIBkEE, FHEALS0
CPL fIBRIZHE
INC,DEC m, WIEE
DJNZ BREHEEREN0BEE, AASBL
MOV Px,y, C BHACRIELRIHAPX,Y
CLR Px,y IwOPx,yiE0
SETB Px,y HmAPxyE&E 1
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23 ADC
23.1 ADC &7

B HEY ADC B— 12 fDERE RS fFes ADC, RERH 14 NMEE, KRG IUIFIRZRAF(R
M ADC 3&i& 0 {&IXE| ADC @& 13)FfRA KA (81E FOC fRA RN Timer1 AASKIFIRT),
IRFrRAER SRS AN FTH ARSI IS TFE ADCx_DR(x = 0 ~ 13), MARIFNERAS
S| ADCx DR, MZiXE| FOC 1EREY Timer1 HEREATTAEENIZRI, FOC HEEREY Timer1 1ERAY
BXEEFREEUDRSAM FTHMS N EBERAREFNER , MAKIFBEEFBTEMK, IRFREN
FERHEE, ARA SRR IR FRAFNTRS, MRE—RZIEN B2 FAFNINFRE, N
FTHITRUARRAE, A RESTAEBEIRENIRERERT,

ADC RFFBTEEYBY RS 12MHz, RAFE{EIE DAC_CR[5:2]. ADC_SCYC IR7E, KIEFHTEEE
FEEHRATEIESE ADC B4,

23.2 ADC {EE

ADC MASK[13:0]

P2. 0/ADO < ——»
P2. 3/AD1 < F——»
P2. 4/AD2 < F——»
P2.5/AD3 <F—»
P2. 7/AD4 <—»
P3. 2/AD5 < ——»
P3. 3/AD6 <——»
P3. 4/AD7 D——»]  AMUX ADC
P2. 1/AD8 [ < F——
P1. 6/AD9  <}——>
P1.4/AD10 < ——»
P2. 6/AD11 [ <J—>
P1. 3/AD12 <J——»

P1.5/AD13 %—»/

23-1 ADC Zi&8E FHEREE
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ADC_CR
= =
=S % SlElE Interrupt to MCU
S22 =|3|3
Z12|2 5 =5
A
VDDbH
FOC Trigger I
Or \T VREF
Timerl Trigger ADCO DRH/DRL |
. [ ADCI DRU/DRL |
From 12-Bit SAR
AMUXO ADC T
[ADC12 DRH/DRL |
? ADC13 DRU/DRL |
ADC _SCYC
23-2 ADC IhgEtEE]
23.3 ADC #&fEiji8A
23.3.1 [RFREER
ADC_MASK
ADCEN
— Clear 0 By Hardware
ADCBSY <€4— Set1 Start ADC
ADCO_DR e L | comerson [ iy
ADC1 DR Sa;?nﬁ';"g Conversion —_ 4> MCU Read Results
23-3 ADC |l Rty R El
ADC #1E:

1. EEAENADCESEBEVREF;
2. REFREEFXRENEEADC_MASK;
3. BESNMEENXEFEEHADC_SCYC(&/IMES?I);
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4. BEEEADC_CR[ADCEN] =1, {#85ADC;

5. BZEADC_CR[ADCBSY]=1, ADCHAT1E;

6. THIAADC_CR[ADCBSY] =0, FIZEXADCHIRER

7E: ADCEIRIR AR R (ES E’J:EL?}MEEEJn(ﬂﬂéﬁabLLz/?,mE, KRR IRIBE
2/3/4, $AIGTEERIAADC_CRIADCBSY] = O/F 1N 8 R LER),

23.3.2 R REFIRET

%250 FOC J5, @& 0/1/2/4 oJAF FOC MR K, BiE 2 ATFE4BEMARFE, TRBE
BRAKFRET, B8 4 HBEBRR itip REEE, EWNEBEBREFERT, BE 0 9 ia #IK
HEE, B8 14 ib BRIFEE, T=BEBRRFEXT, B& 05 ia BIRIEEE, BE1 - ib
HUSREEEIE, @8 4 79 ic IRIFIEE,

B Timerl /5, BiE 4 ATFE4BRMARE, BEE TIM1_CRI[TITISIERMUECWE S

AR ADC, 2§ CMPO_CR4[CMPOFS] = 0 BY, @& 10 BT U BB EXRiF, @& 9 BT VIEBER
¥, @& 8 T W HHEBEXRIE, 2 CMPO_CR4[CMPOFS] = 1 8Y, #@i& 10 AT U tHEBEXRE,
12 AF VHBEFRE, @& 13 BT W BBERE.

23.3.3 mHEIEES

257783 ADCx_DRH #1 ADCx_DRL B2 & XiEie i EiaiiEN S FHEFET ., SURETLUR
#& ADC_CR[ADCALIGNIZFEAMFH AR SMXIFTF, HMABENM 0 ~ VREF, WHEEHENR
23-1 Ffi7x, ADCx_DRH #1 ADCx_DRL Z7F88thR{FERIIMMEE R 0,

7 23-1 WHERESESHFTAANXER

BABE BT ERBMTF
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF OXOFFF O0x7FF8
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23.4 ADC F1F28

23.4.1 ADC_CR (0x4039)

i

7

6 5 4 3 2 1 0

BIR

ADCEN

ADCBSY RSV ADCALIGN | ADCIE ADCIF

R/W

R/W1 - - - R/W R/W R/WO

=LA =

0 - - - 0 0 0

E=4 1

faid

ADCEN

ADC f£8¢
0: ANERE
1: fERE

(6]

ADCBSY

ADC FEI&ADC ITCHRE&SL
B

0: ADC =R

1: ADC It

=

0: EBX

1: B ADC #:i

$F: ADC_MASK =0 BFIlbI B 1 TE X

[5:3]

RSV

=&

(2]

ADCALIGN

ADC HUEIE kR
0: ADC #iBAXI5F, ADC 45859 ADCx_DR[11:0]
1: ADC BUBZEIRSAIXITF, ADC R A ADCx_DR[14:3]

E MERREERNAZRMm, EENEREANTT

(1]

ADCIE

ADC thiffEgE (R Bt &1 i)
0: A {EHE
1: fERE

(0]

ADCIF

ADC i SEHAREAL

AR ADC ¥R 5T, BEHE 1
I

0: REREPHIEH

1. REDPEMH

5:

0:350

1. TRX
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23.4.2 ADC_MASK (0x4036, 0x4037)

ADC_MASKH(0x4036)

i 15 14 13 12 11 10 9 8
E= RSV CH13EN | CH12EN | CH11EN | CH10EN | CH9EN | CH8EN
E-Jid] - - R/IW R/W R/W R/W R/W R/W

SifE - - 0 0 0 0 0 0
ADC_MASKL(0x4037)

i1 7 6 5 4 3 2 1 0
&R CH7EN | CH6EN | CH5EN | CH4EN | CH3EN | CH2EN | CH1EN | CHOEN
il R/W R/W R/W R/W R/W R/W R/W R/W

=LV 0 0 0 0 0 0 0 0

i1 E=1 7 i::p%

[15:14] RSV RE
[13] CH13EN | ADC &i& 13 &8¢
[12] CH12EN | ADC @& 12 &8¢
[11] CH11EN | ADC i&i& 11 &8¢
[10] CH10EN | ADC &i& 10 &8¢

[9] CH9EN | ADC @& 9 {EAE
[8] CH8EN | ADC i&j& 8 {FAE
[7] CH7EN | ADC i@i& 7 f#8E
[6] CH6EN | ADC i@i& 6 fE8E
[5] CH5EN | ADC i@i& 5 f#8E
[4] CH4EN | ADC @& 4 {£8E
[3] CH3EN | ADC i@i& 3 f#8E
[2] CH2EN | ADC i@i& 2 f#8E
[1] CH1EN | ADC i@i& 1 {88
[0] CHOEN | ADC i&i& 0 f#4E

E: AR SRR T HEE ADC_MASK,
23.4.3 DAC_CR (0x4035)

DAC_CR(0x4035)

i 7 6 5 4 3 2 1 0
&Z# | DACO_1EN | DACMOD ADC_SCYCHI3:0] DAC2EN | RSV
34 R/W R/W R/W R/W R/W R/W R/W -

S{E 0 0 0 0 1 1 0 -
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fir E=4 07 114
[7] DACO_1EN I DAC E¥5 DAC_CR(0x4035)it88
[6] DACMOD T DAC Z=¥5 DAC_CR(0x4035)i588
ADC KHEEHIIRE, ADCEE 8 ~ 13 H£HIRE
(5:2] ADC_SCYCH | ADC_SCYCHI[3] = 0: ¥ #A3 ADC_SCYCHI[2:0]™ ADC B/ 48
[3:0] ADC_SCYCHI3] = 1: R#£E A (ADC_SCYCH[2:0]*8 + 7)1 ADC B
AR
[1] DAC2EN I DAC E¥5 DAC_CR (0x4035)i5t88
[0] RSV {RER

23.4.4 ADC_SCYC (0x4038)

ADC_SCYC(0x4038)
fi 7 6 5 4 3 2 1 0
Bk ADC_SCYCI[7:4] ADC_SCYCI3:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 1 1 0 0 1 1
i1 E=4 iR
ADC SCYC ADC RH¥EHBIRE, ADCEE 5 ~7. 14 H£AIRE
[7:4] [7‘:4] ADC_SCYC[7] = 0: R#¥EHi ADC_SCYC[6:4] ADC B $/EHA
ADC_SCYC[7] = 1: R#EHIS(ADC_SCYC[6:4]*8 + 7)1 ADC BF§PEIHA
ADC SCYC ADC R EHIRE, ADCEE 0 ~3 HHIRE
[3:0] [3::01 ADC_SCYC[3] = 0: R#E#9 ADC_SCYC[2:0] ADC B35t /E £
ADC_SCYC[3] = 1: R#EHI(ADC_SCYC[2:0]*8 + 7)™ ADC B 59 E £A

23.4.5 ADCO_DR (0xOFD8, 0xOFD9)

ADCO_DRH(0x0FD8)
iz 15 14 13 12 11 10 9 8
B ADCO_DR[15:8]
xE R R R
=LA (=] 0 0 0 0 0 0
ADCO_DRL(0x0FD9)
iz 7 6 5 4 3 2 1 0
B ADCO_DR[7:0]
et R R R R R R
=LA (=] 0 0 0 0 0 0 0 0
i E24 i faid
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I Pr AR, ADC 35 55SH/E, ADCIEIE 0 g R
[15:0] | ADCO_DR | #iEtR#E ADC_CR[ADCALIGNIIEZRXF A
3 iR REFEERER ADC ERASEHZEMNFFES

23.4.6 ADC1_DR (0xOFDA, 0xOFDB)

ADC1_DRH(0xOFDA)
fi 15 14 13 12 11 10 9 8
B ADC1_DR[15:8]
E-Sic) R R R R R
=LV 0 0 0 0 0 0 0 0
ADC1_DRL(0xOFDB)
i 7 6 5 4 3 2 1 0
B ADC1_DR[7:0]
E- it} R R R R R
=LV 0 0 0 0 0 0 0 0
fiL E=4 iR
IR SRA¥1E 30 ADC i 5/E, ADC i@BiE 1 §ikss
[15:0] | ADC1_DR | #iE#R#E ADC_CR[ADCALIGN]iEZR 7 A
i A REER ADC ERASEHENSEEHE

23.4.7 ADC2_DR (0xOFDC, 0x0FDD)

ADC2_DRH(0x0FDC)
i 15 14 13 12 11 10 9 8
B ADC2_DR[15:8]
E- it} R R R R R
SifE 0 0 0 0 0 0 0 0
ADC2_DRL(0xOFDD)
i 7 6 5 4 3 2 1 (]
B ADC2_DR[7:0]
il R R R R R
SfE 0 0 0 0 0 0 0 0
i E21 7 (13U
Il =R AR ADC ¥e# 55 R/, ADC BiE 2 H5ikss
[15:0] | ADC2_DR | #i#EtR#E ADC_CR[ADCALIGNIEZRITFA
i AR SR ER ADC ER AR BHELSFFRS
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23.4.8 ADC3_DR (0xOFDE, 0xOFDF)

ADC3_DRH(0x0FDE)
i 15 14 13 12 11 10 9 8
B ADC3_DR[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
ADC3_DRL(0xOFDF)
i 7 6 5 4 3 2 1 0
ZiR ADC3_DR[7:0]
S} R R R R R
=LV 0 0 0 0 0 0 0 0
i E=1 7 (513U
I RAEET ADC S5 5E RS, ADCIBIE 3 35igss
[15:0] | ADC3_DR | #iE#R#E ADC_CR[ADCALIGN]iEZR A
E: R R ADC £ERASETHENFES

23.4.9 ADC4_DR (0xOFEO, 0xOFE1)

ADC4_DRH(0xOFEO)
fi 15 14 13 12 11 10 9 8
BN ADC4_DR[15:8]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
ADC4_DRL(OxOFE1)
fi 7 6 5 4 3 2 1 0
BN ADC4_DR[7:0]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
i B faiR
e R A2 ADC $e#5cmk/E, ADC B8 4 BeiRsh
[15:0] | ADC4_DR | #i#ER#E ADC_CR[ADCALIGNIIEZEIIFFHA R
E: BURSKAFIET ADC BERASEMEMTFR
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23.4.10 ADC5_DR (0xOFE2, 0xOFE3)

ADC5_DRH(0xOFE2)
i 15 14 13 12 11 10 9 8
B ADC5_DR[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
ADC5_DRL(0OXOFE3)
i 7 6 5 4 3 2 1 0
ZiR ADC5_DR[7:0]
S} R R R R R
=LV 0 0 0 0 0 0 0 0
i E=1 7 (513U
IR AEET ADC S5 5E RS, ADCIBIE 5 35iRss
[15:0] | ADC5_DR | #iE#R#E ADC_CR[ADCALIGN]iER I H
E: R R ADC £ERASETHENFES

23.4.11 ADC6_DR (0xOFE4, 0xOFES5)

ADC6_DRH(0XOFE4)
fi 15 14 13 12 11 10 9 8
BN ADC6_DR[15:8]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
ADC6_DRL(OxOFE5)
fi 7 6 5 4 3 2 1 0
BN ADC6_DR[7:0]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
i B faiR
e RAF4ET ADC $e#5cmk/E, ADC B8 6 BeiRsh
[15:0] | ADC6_DR | #iER#E ADC_CR[ADCALIGNIIEZEIIFFHA R
E: BURSKAFIET ADC BRASEMEMTFR
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23.4.12 ADC7_DR (0xOFE6, OXOFE7)

ADC7_DRH(0XOFE6)
i 15 14 13 12 11 10 9 8
B ADC7_DR[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
ADC7_DRL(0OXOFE7)
i 7 6 5 4 3 2 1 0
ZiR ADC7_DR[7:0]
S} R R R R R
=LV 0 0 0 0 0 0 0 0
i E=1 7 (513U
I RAEET ADC S5 5E RS, ADCIBIE 7 35iess
[15:0] | ADC7_DR | #iE#R#E ADC_CR[ADCALIGN]iEZR 7 A
E: R R ADC £ERASETHENFES

23.4.13 ADC8_DR (0xOFE8, 0xOFE9)

ADC8_DRH(0xOFE8)
fi 15 14 13 12 11 10 9 8
BN ADC8_DR[15:8]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
ADC8_DRL(0xOFE9)
fi 7 6 5 4 3 2 1 0
BN ADC8_DR[7:0]
St R R R R R
=LA =] 0 0 0 0 0 0 0 0
i B faiR
IR Fri31ER ¥ ADC #&#5cmk/E, ADC BiE 8 BiRsh
[15:0] | ADC8_DR | #i#EtR#E ADC_CR[ADCALIGNIIEZEIIFFH R
E: BURSKAFIET ADC BRASEMEMTFR
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23.4.14 ADC9_DR (OxOFEA, OxOFEB)

ADC9_DRH(0xOFEA)

i 15 14 13 12 11 10 9 8
B ADC9_DR[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
ADC9_DRL(0OXOFEB)
i 7 6 5 4 3 2 1 0
ZiR ADC9_DR[7:0]
S} R R R R R
=LV 0 0 0 0 0 0 0 0
i E=1 7 (513U
IR AE1ET ADC S5 5E RS, ADCIBIE 9 3igss
[15:0] | ADC9_DR | #iE#R#E ADC_CR[ADCALIGN]iEZR 7 A
E: R R ADC £ERASETHENFES

23.4.15 ADC10_DR (0xOFEC, 0xOFED)

ADC10_DRH(0x0FEC)

fi 15 14 13 12 1 10 9 8
BN ADC10_DR[15:8]
St R R R R R
gMfE 0 0 0 0 0 0 0 0
ADC10_DRL(0xOFED)
fi 7 6 5 4 3 2 1 0
BN ADC10_DR[7:0]
St R R R R R
gfE 0 0 0 0 0 0 0 0
i B faiR
I e RAF1ET ADC #e#5cmk/E, ADC EiE 10 3&#RsE
[15:0] | ADC10_DR | £#EtR#E ADC_CR[ADCALIGNIIEZEXFF A
E: BURSKAFIET ADC BRASEMEMTFR
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23.4.16 ADC11_DR (0xOFEE, OxOFEF)

ADC11_DRH(OXOFEE)
i 15 14 13 12 11 10 9 8
B ADC11_DR[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
ADC11_DRL(OXOFEF)
i 7 6 5 4 3 2 1 0
ZiR ADC11_DR[7:0]
S} R R R R R
SiiE 0 0 0 0 0 0 0 0
i E=4 77 (513U
I FRiERE ADC 353 5ERfE, ADC BB 11 IR R
[15:0] | ADC11_DR | #iEtR#E ADC_CR[ADCALIGNIEZ A
E: R R ADC £ERASETHENFES

23.4.17 ADC12_DR (0xOFF0, 0xOFF1)

ADC12_DRH(0x0FFO0)
fi 15 14 13 12 1 10 9 8
BN ADC12_DR[15:8]
St R R R R R
E=RA =] 0 0 0 0 0 0 0 0
ADC12_DRL(0xOFF1)
fi 7 6 5 4 3 2 1 0
BN ADC12_DR[7:0]
St R R R R R
$=LA =] 0 0 0 0 0 0 0 0
i B faiR
IR rRAF1ETU ADC $e#5cmk/E, ADC BiE 12 3#Rss
[15:0] | ADC12_DR | £#EtR#E ADC_CR[ADCALIGNIIEZEXFFH
E: BURSKAFIET ADC BRASEMEMTFR
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23.4.18 ADC13_DR (0x0FF2, 0xOFF3)

ADC13_DRH(0xO0FF2)
i 15 14 13 12 11 10 9 8
B ADC13_DR[15:8]
-t R R R R R
SifE 0 0 0 0 0 0 0 0
ADC13_DRL(0xOFF3)
i1 7 6 5 4 3 2 1 0
&R ADC13_DR[7:0]
il R R R R R R
SiiE 0 0 0 0 0 0 0 0
i1 E=4 77 iR
I FRiERE ADC 354 5ERfE, ADC BB 13 HEER
[15:0] | ADC13_DR | %1iE#R#E ADC_CRIADCALIGNJiEZ3IF /=,
A REER ADC ERASENENSEEHE
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24 DAC
24.1 DAC &7

T PIEBEER 3 D DAC 18R, Hoh DACO 9 9 {4482, DACT 0 6 fIEiEs51588 DAC2
J9 8 RIEAEHEIREE,
24.2 DACO IHREIEE

VREF

[6]
(6]

P2_AN
P2_OE

DACO_1EN —>

9 j
DACODATI[8:0] —»| —1{X] P2.6/DA0/C3M

C3P —+
— ~
DACMOD | CMP3 >— C30
- //
/

24-1 DACO INEEHEE]

DACOOUT

HALF —0
i

\Y%

S0E 24-1 Fi7R, DACO ¥ 9 fIBVEF RS AR BB EIXE CMP3 lIRAMAL, AFE4&I
TRIP, RETOIEERIREZE P2.6 51,
7F: DACO Mt TBRIRshaE ), REEFAMRHE, HIIMIEREREMRE, TREHIREBEERL.
{#F DACO FIEKIZEINT:
1. BEE P2_AN[6]=1. P2_OE[6]=1, DACOMHZE P2.6 5IH;
2. BLE VREFVHALF CR[VREFEN] = 1. DAC_CRIDACO_1EN] = 1, DACO {#F VREF fE&#£H
E;
3. M EBEEE R DAC_CRIDACMODI&E, DAC_CRIDACMOD] = 0 Bf A EmHiE, M
HEBEEES 0 ~ VREF, DAC_CRIDACMOD] = 1 B A¥BEREEN, MHEEEEN
VHALF ~ VREF, AREHEX THLBES DACODAT XRINE 24-1 Fik,

= 24-1 AEEE T DACO BV EiiH

DAC B E DAC iaHHEB[E
DACODAT([8:0]
(DAC_CR[DACMOD] = 0) (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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24.3 DAC1 JHREIEE

VREF

[3]
(3]

—O
P2_AN
P2_OE

DACO_1EN —»

9,
3
=
v

—X] P2.3IDA1/C4P

A
DACMOD —MM» C40
C4M

24-2 DAC1 INREHEE]

6
DAC1DATI[5:0] —~»

VREFEN
_DAC10UT

—

VHALF —O

SNE 24-2 Fi7x, DACT 4§ 6 fUBEIF RS IR IR B RIXE LR 4 BIERARE & ER

mInGE, RETTIEEMLEZE P2.3 51k,

7 DACT ML B RIRGhaE ), REEHBMAR, RIMIFRERMRAE, FRGHIREBER

.

{£F DACT FIEMZEWT:

1. E2E P2_AN[3]=1. P2 OE[3]=1, DAC1 H#itHiZ P2.3 5|H;

2. DACT{$H VREF {2 HE, BE VREFVHALF CR[VREFEN]=1, DAC_CR[DACO_T1EN]=1f&
E DAC1;

3. HHEEEER DAC_CRIDACMODIRE. DAC_CRIDACMOD] =0 it hLBEREER, HHE
ESBEN 0 ~ VREF, DAC_CR[DACMOD] = 1 BF A sEHHER, MHEEEE VHALF ~
VREF, AEIEET DACT B BEINK 24-2 FirR.

x 24-2 AEECET DACT B EHit

DAC HitHE[E DAC iatHEB[E
DAC1DAT[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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24.4 DAC2 THEEIEE
VDD5 oo
o
i ek

DAC2EN —f

DAC2DAT[7:0] ﬁSLF DAC2

ve!

—1{x] P1.5/DA2/C5M

C5P b
C50
< '

24-3 DAC2 THEEAEE]

_DAC20UT

SNE 24-3 F, DAC2 %8 8 {URVAFAURIHIRVRINE X E LIRS 5 BIIEMA LR TZE KR
mINEE, FBYCIECERIMZE P1.5 51k,
E: DAC2 Wt RBiRIKzNaE ), ReEF/MRH, RIMNERERMRR, FRSHIREEERE.
{£F3 DAC2 RIEMNZEMT:
1. BE P1_AN[5] =1, P1_OE[5] =1, DAC2 #ithZ P1.5/DA2 5|H;
2. DAC2 {£H VREF ff&& 8%, BE VREFVHALF CR[VREFEN] = 1. DAC_CR[DAC2EN] = 1 {§
fig DAC2,

& 24-3 AEECE T DAC2 BV EHit

DAC2DAT[7:0] DAC HithEB[E
0x00 0
0x80 VREF/2
OxFF VREF*255/256

V4.0 348 www fortiortech.com



. Fortior Tech

/-' BT FU6815_65_64

24.5 DAC 51788

24.5.1 DAC_CR (0x4035)

i1 7 6 5 4 3 2 1 0
=477 DACO_1EN | DACMOD ADC_SCYCH[3:0] DA'\CIZE RSV
i R/W R/W R/W R/W R/W R/W R/W -
=L V| 0 0 0 0 1 1 0 -
i1 E=4 i::p%
DACO. DACT {8
[7] DACO_1EN | 0: &g
1: {68k
DAC 1218 &
[6] DACMOD 0: 2HBEREER
1: ¥ ERMEER
[5:2] | ADC_SCYCHI3:0] | L ADC Z+¥5 DAC_CR (0x4035)i5 88
DAC2 fE8E
[1] DAC2EN 0: R{EEE
1: {F8E
[0] RSV REE

24.5.2 DACO_DR (0x404B)

i 7 6 5 4 3 2 1 0
AR DACODATI[8:1]
EJid] R/W R/W R/W R/W R/W R/W R/W R/W
S{fE 0 0 0 0 0 0 0 0
@ & s
[7:0] DA;:D]AT DACO #1357 8 ATUEMA

24.5.3 DAC1_DR (0x404A)

i1 7 6 5 4 3 2 1 (]
B DACO_DR_0 RSV DAC1DAT
i} R/W - R/W R/W R/W R/W R/W R/W
SE 0 - 0 0 0 0 0 0
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i 2R R
[7] DACO_DR_0 | DACO = #I28 RRAIEB A
(6] RSV REB

[5:0] DACIDAT | DACT #2428 6 MIEREA

24.5.4 DAC2_DR (0x4049)

fi 7 6 5 4 3 2 1 0
Bk DAC2DAT
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
i 2R iR
[7:0] |DAC2DAT| DAC2 =28 8 fusizimA
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25 DMA

25.1 DMA IhgE5iER

DMAO CRO || DMAL CRO
‘ [DMACFG] H [DMACFG] FADIAN | DMATE
UART to XRAM request
- A \4
XRAM to UART request > DMAO LEN | DMAO BA | Channel 0
— —
I*C to XRAM request > DMAEN DMABUSY DMATF
DMA
XRAM to I%C request ENGINE
P
DMA1 LEN | DMA1 BA | Channel 1
SPI to XRAM request
— —
XRAM to SPI request DMAEN DMABUSY DMATF

25-1 DMA INHEIEE]

DMA =B 2 — P IUEIEN DMA #2428, BT THMR(SPI. UART. 2C)5 XRAM ZiEIHNE
EHUREM (R I LAEE IRAM 53R) . (£5372% DMA 3§ XRAM BIBEIEIERTFH CPU % XRAM £Y
EEIESRE, ERKEN XRAM ISOfRAITIEE, IFERTEPISIRERIENIRE,
SZHETPRR{ERE.,

B3 DMA BUREE 279
1. BEEHEREIME, BIRIEERET DMAX_CRO[DMACFGIIRE DMA EEI/MRIGA K HEE;
2. 8RE DMA HHifEsE. ERINFUREBEKEM XRAM A, RES
DMAx_CRO[DMAEN]#1 DMAx_CRO[DMABSY] = 1, J2E) DMA;
3. HiRfEHTEE, FEFREAL DMAX_CROIDMAIFIREHE 1, BHISHESS 0;
4. 5 DMAx_CRO[DMABSY] =1, BNEJEIR/EEN DMA,

25.2 DMA F7F88

25.2.1 DMAO_CRO (0x403A)

i 7 6 5 4 3 2 1 0
£Z# | DMAEN | DMABSY DMACFG DMAIE | ENDIAN | DMAIF
34 R/W R/W1 R/W R/W R/W R/W R/W R/W

S{E 0 0 0 0 0 0 0 0
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=41 f&ix

DMA J&i& 0 {E&E
DMAEN | 0: R{EgE
1: {ERE

(6]

DMA J&i& 0 ItIRE/BTh

0
DMABSY | 1: &8 0 [EfE{&%

0: TR X
1: BEhiBE 0 FHiAER

[5:3]

DMA B3& 0 Mg 575 mEiFL
000: A\ UART1 % XRAM

001: JA XRAM | UART1

010: M I2C | XRAM

011: A XRAM & 12C

DMACFG | 100: M SPI | XRAM

101: A XRAM ZI| SP

110: M\ UART2 E| XRAM

111: M XRAM Zl UART2

E: HiEiE 0 IR A Y RE

[2]

DMA thif{EARE
DMAIE | 0: &g
1: {EkE

(1]

DMA SR (EmIR
0: BN FTH RN AIX

1R 15 iR I &
ENDIAN

1T IERS R 2RZE,

E: BRI EFAT 16 fIEEET, 8 MAUERNBITNEEN 0; ZHBIE 0

(0]

DMA @& 0 1EHi P B B ARENAL
B

0: REREPUIEMH

DMAIF | 1: REDRIEH

5

0:780

1 RS G

V4.0

352

www fortiortech.com



Fortior Tech

/-' 1B FU6815_65_64

25.2.2 DMA1_CRO (0x403B)

i 7 6 5 4 3 2 1 0
£# | DMAEN | DMABSY DMACFG DBGSW | DBGEN | DMAIF
a0 R/W R/W1 R/W R/W R/W R/W R/W R/W

S48 0 0 0 0 0 0 0 0
iz B fiid

DMA BI& 1 fige

[7] DMAEN | 0: &8

1: {F8E

DMA @& 1 LIRS/ BEh
I

0: 1BiE&E 1 =N

[6] DMABSY | 1: @& 1 IEf &

=

5:

et

EhiEE 1 FiafEim

DMA @& 1 JM& S5/ & 000: A UART1 2| XRAM

001: A XRAM E| UART1

010: M I2C £ XRAM

011: M\ XRAM I 12C

[5:3] | DMACFG | 100: ) SPI 2 XRAM

101: M XRAM Z| SP

110: M UART2 Z XRAM

111: M XRAM E| UART2

7 HEE 1 IORSE AT RE

Debug & 15 mE X 1%

[2] DBGSW | 0: Debug X1i%#% XSFR(S: Hi#thiit 25 8): 0x4020 ~ Ox40FF)

1: Debug X% XRAM(S thitziik == &): 0x0000 ~ 0x0317)

Debug & {E8E

% DMA1_CRO[DMACFG]&E 101, DMA1_CRO[DBGEN] = 1 Bf, DMA $§
B A Debug &3, LLEHERE SPI, DMA B34S DMA1_CRO[DBGSWIHEE X
I ABIEXEIREEE MOSI &iEHZE, DMA1_BA/DMA1_LEN BFiSE X1
RAEXEUR IR FISEE

0: Nf&E#E

1: {68k

E: #A Debug R fE, DMA @& 1 HETEEIXA

0: %5
1.8

(1] DBGEN
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DMA J&i& 1 P RIS HAREAL
E:

0: REEPHEH

[0] DMAIF | 1: REPBISEH

5.

0:350

1. FFEDREY

25.2.3 DMAO_LEN (0x403C)

i 7 6 5 4 3 2 1 (]
B RSV DMAO_LEN
34 - - R/W R/W R/W R/W R/W R/W
SiE - - 0 0 0 0 0 0
i1 E=1 7 i::p%
[7:6] RSV RE
DMA i&& 0 (EKERE
iZ: DMA JBJE 0 BRIfEHMNFEHRENFTO0 XTE 1 F1H)
[5:01 | DMAO_LEN | 5: DMA i&i& 0 XRAM HiB(EMIKE
7 HiEE 0 MRS AT 43, 2 DMAO_CRO[ENDIAN] = 1(&=¥ &%
e &%)RY, % DMAO_LEN IRE N,

25.2.4 DMAO_BA (0x403E, 0x403F)

DMAO_BAH(0x403E)
i1 15 14 13 12 11 10 9 8
B RSV DMAO_BA[11:8]
il - - - - R/W R/W R/W R/W
SiE - - - - 0 0 0 0
DMAO_BAL(0x403F)
i 7 6 5 4 3 2 1 0
B DMAOQ_BA[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
i1 E=4 iR
[15:12] RSV 1R
DMA j&@i& 0 {EisiEeia g E
[11:0] | DMAO_BA
DMA &i& 0 XRAM ettt
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SHi@iE 0 ORI Rl 23R

3F: B8 0 £ XRAM HhiitZ=ja X 18 /9: DMAO_BA[11:0] ~
(DMAOQ_BA[11:0] + DMAO_LEN[5:0])

25.2.5 DMA1_LEN (0x403D)

i1 7 6 5 4 3 2 1 0
E= RSV DMA1_LEN
E-Jid] - - R/IW R/W R/W R/W R/W R/W
=Livg [l - - 0 0 0 0 0 0
fiz E=4 i::p%
[7:6] RSV RE

DMA Bi& 1 EEEKERE

% DMA B 1 BRIfERNFHREE/NFH0 RRE 1 F9)
5: DMA i&j& 1 XRAM iR (EHMI<E

[5:0] | DMA1_LEN

7 HiEE 1 IORSE AT 23, 2 DMAO_CRO[ENDIAN] = 1({&F 5 5%

ek &%) 8, #EEE DMAT_LEN 8B R,

25.2.6 DMA1_BA (0x4040, 0x4041)

DMA1_BAH(0x4040)
i1 15 14 13 12 11 10 9 8
B RSV DMA1_BA[11:8]
il - - - - R/W R/W R/W R/W
=L VA= - - - - 0 0 0 0
DMA1_BAL(0x4041)
i 7 6 5 4 3 2 1 0
B DMA1_BA[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
i =4 (13U
[15:12] RSV {RER
DMA i&Bi& 1 (e SRR IA It E S
[11:0] | DMA1_BA | DMA i@i& 1 XRAM i2iA it
LHBE 1 DRSS AT R
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FEABIE 1 1E5EUREN XRAM it ZS 8] X 15 49: DMAT_BA[11:0] ~
(DMA1_BA[11:0] + DMA1_LEN[5:0])

7 2 DMA BEIMRIEEA 1PC BF(EHEM 1’C El XRAM, ] XRAM % 12C), I°C &iflY START +
Address i MCU B4iERR, 1°C AMHEY, HidZI STOP, BLE 12C_SR[I2CSTP] = 0 LAIFER I°C
thltr, FHEFE5N DMA (£Hi,

V4.0 356 www fortiortech.com



. Fortior Tech

/-' 1B FU6815_65_64

26 VREF
26.1 VREF 1&1RAVZ{EIR AR

}

g

P3_AN
P3_OE

VREFEN-———
VBG O i | P35IVREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

26-1 VREF &84 A im0

VREF #&2 5 AR Hix O NE 26-1 Fin, VREF @SEHBEEMIER, 45 ADC Fll DAC 1ER1Z{H

REPSEEEBE. VBG RHS A REMRMHEVEE.,
BicE VREFVHALF CR[VREFEN] = 1, {#8E VREF, VREFVHALF CR[VREFVSEL]i&ZFMH B E,

BcE P3_AN[5] =1 H P3_OE[5] = 1 #itH VREF BB[£ZE P3.5,
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26.2 VREF 1738

26.2.1 VREF_VHALF_CR (0x404F)

i1 7 6 5 4 3 2 1 0
E=4 VREFVSEL RSV | VREFEN | RSV VHALFSEL VHALFEN
i} R/W R/W - R/W - R/W R/W R/W

=L V| 0 0 - 0 - 1 1 0

i1 E=1 7 i::p%

VREF 1&8Ua H &% B Ei%E
00: 4.5V
[7:6] | VREFVSEL | 01: VDD5
10: 3V
11: 4V
[5] RSV RE
VREF &R {E8E
4] VREFEN 0: R{EkE, &E P3_AN[5] =1, SMEBBEBEM P3.5HMA
1: {E6E, i1&E P3_AN[5] =1, WEB VREF £2&XHZE P35 5|/, SIH9ME
1WF ~ 4.7uF BEIRS VREF REM.
[3] RSV RE
VHALF T{EeBEIEZ(VREF RED)
00:1/8
[2:1] | VHALFSEL | 01:1/4
10:25/64
11:1/2(BRNE)
VHALF fs8E
[0] VHALFEN | 0: R{E&E
1: {E8E
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27 VHALF
27.1 VHALF 23R A9IE{Ei5ER

VREF

<—VHALFEN

\REF/2
P3.2/VHALF

27-1 VHALF &3R4 A% im0

VHALF g A i CIA0E 27-1 Fim, VHALF SR S20E, HOEESSES
VREF.VHALF CRIVHALFSELI#Z #, 4> 8% 00: VREF/8, 01: VREF/4, 10: VREF*25/64, 11
VREF/2(EKIAE).

BLE VREFVHALF CRIVHALFEN] =1, {#8E VHALF, 3ISEMHE P32, SIMIIME 1uF B,

27.2 VHALF F1783

VHALF Z77885% VREFVHALF CR (0x404F),
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28 &Y
28.1 &N

DRRZEMN 4 NERMEILEEARE, 55389 AMPO, AMP1, AMP2, AMP3, 8MEHIYH
IRSZA9(ERER, BB N IRIZIBMITKSER,

AMPXEN

AxP DJ—— 4

AMPxO

AxM DX}F——" —

28-1 EEMABRTEE
28.2 FERURIEIRER
28.2.1 B&HBIREHIZ(AMPO)
AMPO BEEIER. PGA ZENMABKR PGA BIRRAE 3 FTIEES,

28.2.1.1 AMPO ZiEi&E=t

AMPOEN

AMPO_GAIN = 000

PRUAOP |
—— 1 P2.7/A00
P3.0/AOM [X}— —

28-2 BE BRI AMPO

B4 EBIRIZ AV AR XS R 89w O 40 E 28-2 Fi, BcE AMP CRO[AMPOEN] =1, f#gE AMPO,
B EINEEEER=NEO P2.7. P3.0 #1 P3.1 £3PELE NiEHUSE1E,
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28.2.1.2 AMPO PGA Z/EAER

Z  AMPO_GAIN
O 001->2X
> 010->4X
< 011->8X
v, 1kQ P3.L/AOP N 100->16X
— AN
EVout
v, 1kQ P3.0/AOM 59 TIA0O
2 .
— AN

28-3 AMPO T{E7£ PGA Z AR

WA 28-3 Ffx, AMPO BIIEMARFIRAMAIRIEIMBEIE S B BBE— 1kQ B9EEFH, EH
AMPO PGA Z9HAERNET, Eid AMP CR1[AMPO_GAINLIEERUAEEL, &E AMP CRO[AMPOEN]
=1, {#85 AMPO, ZHHVEESBMAZIBIIEZRS: Vout = VHALF + (V1 - V2)*AMPO_GAIN,

28.2.1.3 AMPO PGA BimiaAiE

AMPOM_GND=1

1kQ P3.1/A0P

‘ +L
AMPOEN

Vi AAA X
Vout
P3.0/A0M <
P2.7/A00
X

28-4 AMPO T/E1E PGA Bimi AR

YNE 28-4 7R, AMPO BYIERIAIRTESMSPERER SR EX— 1kQ BIEEFE, RAMARTE MCU RIBHE
., £F AMPO PGA Bimi AR B, &I AMPCRI[AMPO GAINIIR EM K &%, B &
AMP CRO[AMPOEN] =1, {85 AMPO, EEYHEH SMAZBRXERT:

AMP CR1[AMPO_GAINJIZE 2 &8¢ Vout = 7/6 * VHALF + 7/3 * V1

AMP_CR1[AMPO_GAINII&E 4 fZ8F Vout = 6/5 * VHALF + 24/5 * V1

AMP CR1[AMPO_GAINJIZXE 8 &8¢ Vout = 11/9 * VHALF + 88/9 * V1
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AMP CR1[AMPO_GAINTiZE 16 {&8F Vout =21/17 * VHALF + 336/17 * V1
28.2.2 tHEBiRIEI(AMP1/AMP2)

28.2.2.1 AMP1 &@iE=t

AMP1EN

PL6/ALP [X— -
P2.0/A10

PL7/AIM X—— —

28-5 AMP1 I AR HAEX IR O

RIS AR X AR O ME 28-5 FiR, BCE AMP.CRO[AMPIEN] = 1, fEREMEERIE
AMPT, BEHRISHEXREI=""%0O P1.6. P1.7 # P2.0 2EREFEIESIRIU, 1RE P1_AN[7:6]
=11, P2_AN[0] = 1,

28.2.2.2 AMP2 &i@iast

AMP2EN

P2.UAP — -
———X] P2.3IA20
P2.2IA2M X} —

28-6 AMP2 I A th A8 X i O

RS AR HiRXS N AR O ANE 28-6 A, BCE CMP.CRO[AMP2EN] = 1, {EREARERIR
B AMP2, BEHISHEXEXEI=NRO P21, P22 § P23 2HREMBUGESENL, RE
P2_AN[3:1] = 111,
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28.2.2.3 AMP1 PGA Z/EAER

& AMP_PH_GAIN

o 001> 2X

> 010> 4X

P1.6/A1P 011> 8X

vi ko \J 100-> 16X

X + VOUT

Vo ko PLT/AIM >

vW < - P2.0/A10

28-7 AMP1 T{E7E PGA ZD AR

WNE 28-7 FiR, AMP1 BIEM ARG EMAREIMBED B SREX— 1kQ BIHBHE, £ER
AMP1 PGA Z M AR B, @BE AMPCRI[AMPPHGAINIIE E M K Z %, & B
AMP_CRO[AMP1EN] = 1, f§&E AMP1, EHEVHEE SHAZBEXERJI: Vout = VHALF + (V; -
V2)*AMP_PH_GAIN,

28.2.2.4 AMP2 PGA Z9AET

& AMP_PH_GAIN

a 001> 2X

> 010> 4X

P2.1/A2P 011> 8X

vi 1kQ "< 100>16X

W + VOUT

Vo 1Ko PLUAM X

wW ¢ - P2.3/A20

28-8 AMP2 T{£7Ef PGA ZH AR

WNE 28-8 Fis, AMP2 BUIERIAIGFIR M ARTEIMNREB D 5 BE— 1kQHBYEE, {FEH AMP2
PGA Z/HAERET, @id AMP CR1[AMP PH_GAINI&ERIAEEL, B E AMP CRO[AMP2EN] = 1,
fEBE AMP2, EHAYEE S ZEHIXZE J9: Vout = VHALF + (V1 - V2)*AMP PH_GAIN,
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28.2.2.5 AMP1 PGA Bimis A&

AMP12M_GND=1

V, 1kQ P1.6/A1P

Vout
2

PLIIAIM P2.0/A10

_@7

‘ +L
AMP1EN

28-9 AMP1 T{E7 PGA Bimi AR

SN 28-9 FiwR, AMP1 BIIEMIARESMBEIRBEA—T 1kQ B9, RiRMALE MCU ARk
i, EFH AMP1 PGA Bini ARIUEY, &Eid AMPCR1[AMPPH GAINIZ EM KX 1E%, B &
AMP_CRO [AMP12M_GND] = 1, EZE AMP.CRO[AMP1EN] = 1, fE8E AMP1, IEHHVEHSRAZ
I SES VR

AMP CR1[AMP _PH_GAIN]i&Z:E 2 f&BY Vout = 7/6 * VHALF + 7/3 * V1

AMP CR1[AMP _PH_GAIN]iZ:E 4 f&BY Vout = 6/5 * VHALF + 24/5 * V1

AMP CR1[AMP _PH_GAIN]i&E 8 f&0% Vout = 11/9 * VHALF + 88/9 * V1

AMP CR1[AMP _PH_GAINIiZ:E 16 f&B% Vout = 21/17 * VHALF + 336/17 * V1

28.2.2.6 AMP2 PGA BimiaAiE

prd
T}
a
AMP12M_GND=1 =
<
1kQ P2.1/A2P
Vl A A A Zi +
Vout
P2.2/A2M P2 3%20
—X— |

28-10 AMP2 T{E7E PGA Rima ARV

YNE 28-10 Fi/R, AMP2 BIIESAURTESMERER B BB EX— 1kQ BYEBFE, IR MATE MCU MIBBE
M, {#£F AMP2 PGA Bimig AMEZ0ET, @it AMP CR1[AMP PH_GAINLi&EMAfZ%L, BLE AMPCRO
[AMP12M_GND] = 1, BZE AMP CRO[AMP2EN] =1, {88 AMP2, Eif0H SHMA ZBIXEN:

AMP CR1[AMP PH_GAINJI&E 2 &8¢ Vout = 7/6 * VHALF + 7/3 * V1

AMP CR1[AMP PH_GAINII&E 4 &8 Vout = 6/5 * VHALF + 24/5 * V1
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AMP CR1[AMP _PH_GAIN]i&E 8 f&B% Vout = 11/9 * VHALF + 88/9 * V1
AMP CR1[AMP_PH_GAIN]IZ:E 16 {&BY Vout = 21/17 * VHALF + 336/17 * V1

28.2.3 iEHL AMP3

AMP3 BE&EE. PGA ZHMAEIR PGA Bk A S 3 M TIEE,
28.2.3.1 AMP3 &i@EiE=t

AMP3_GAIN=000

AMP3EN

PL5/A3P DJ—o -
P1.3/A30

PL4/IAIM [—o —

28-11 AMP3 B A HAEX IR

AMP3 8958 A ¥ th X3 Nz 93w I 2NE 28-11 P, BoE AMP.CRO[AMP3EN] = 1, {88 AMP3,
B EMISFEXBKN=11R0 P15, P1.4 f P1.3 £HEENENESERX, RE P1_AN[G:4] =
11, P1_AN[HBMOD] =1 B P1_OE[3]=1,

28.2.3.2 AMP3 PGA 4 iAEz

< AMP3_GAIN
& 001> 2X
<§z 010° 4X
011-> 8X
v1 1kq PLS/A3P 100>16X
Wi T VOUT
vo 1kO P1.4/A3M X
py B P1.3/A30

28-12 AMP3 T1E7E PGA ZHDHIAKRR

gNE 28-12 AR, AMP3 BYIER ALmANG 4 ALRTESMERERER 72 B S8 EX—1 1kQ BYEBIE, fER
AMP3 PGA ZSMARIEY, & AMP CR2[AMP3_GAINIZEMUA(ESL, E2E AMP CRO[AMP3EN]
=1, f£8E AMP3, BBV SMAZEEIXRERA: Vout = VHALF + (V1 - V2)*AMP3_GAIN,
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28.2.3.3 AMP3 PGA Bimisi AE

AMP3M_GND=1

P1.5/A3P
1kQ
YL

P1.4/A3M
D

‘ +L
AMP3EN

VOUT

R

P1.3/A30

28-13 AMP3 T{E7E PGA Bimii AR

YNE 28-13 FiiR, AMP3 BIIESAURTESMERER B BB BX— 1kQ BYEBFE, RIRMATE MCU M BRiE
#h, {EF AMP3 PGA HiRi A6, BiE AMPCR2[AMP3 GAINIE E A E%, BB
AMP CRO[AMP3EN] =1, g AMP3, iEAYEEIH SMAZBRIXZRT:

AMP CR2[AMP3_GAINI&7E 2 %87 Vout = 7/6 * VHALF + 7/3 * V1

AMP CR2[AMP3_GAINIZ7E 4 %8B Vout = 6/5 * VHALF + 24/5 * V1

AMP CR2[AMP3_GAINII& E 8 f&ZBY Vout = 11/9 * VHALF + 88/9 * V1

AMP CR2[AMP3_GAINIZE 16 %8 Vout = 21/17 * VHALF + 336/17 * V1

28.3 EMEH 78

28.3.1 AMP_CRO (0x404E)

17 7 6 5 4 3 2 1 0
AMP3M GN|AMP12M G |AMPOM GN
B RSV AMP3EN | AMP2EN | AMP1EN | AMPOEN
D ND D
il - R/W R/W R/W R/W R/W R/W R/W
SNME - 0 0 0 0 0 0 0
iz 2R i p%
[7] RSV {RE8
AMP3 ik AimE GND 88, FRE/F S NER P1.4 3% GND
AMP3M_G A
[6] 0: R{FEgE
ND .
1: {E8E
AMP1&2 fakai Al GND {88, {FaE/E5HFARER P1.7&P2.2 # GND
AMP12M_G N
(5] 0: R{EHE
ND N
1: {ERE
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AMPO A AlnR#E GND {£88, fERE/FTH SR P3.0 3 GND
| AMPME G R
ND
1: {F8E
AMP3 (&g
[3] AMP3EN | 0: R{EAE
1: {Fge
AMP?2 {E8E
[2] AMP2EN | 0: R{EAE
1: {F8E
AMP1 {E8E
[1] AMP1EN | 0: M#gE
1. {Fgk
AMPO {£8E
[0] AMPOEN | 0: A fEAE
1: {F8E

28.3.2 AMP_CR1 (0x4034)

i 7 6 5 4 3 2 1 0
=i AMP_PH_GAIN RSV AMPO_GAIN
B30 R/W R/W R/W - - R/W R/W R/W
S8 0 0 0 - - 0 0 0
iz =1 fiid

AMP1&AMP2 1 K f& %1 i& B , WAMPCR1 (0x4034)F 5
AMP_CR1[AMPO_GAINIi5t88
[4:3] RSV REE

IS AEEIRE

000: M AEEBIMIBIREE
001: 2 fZ

010: 4 fZ

011:8 1%

100: 16 1

[2:0] AMPO_GAIN | 101: {88

110: {RE§

111: 1R85

[7:5] AMP_PH_GAIN

E: ABRKEHARRMA, SWMABEENONY, MEHEN
VHALF, WNEHMAE®R, BEAMPO_GAIN = 000, {FRIIMPEREE
KBS,
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28.3.3 AMP_CR2 (0x4046)

i 7 6 5 4 2 1 0
B RSV AMP3_GAIN
E-Sic) - - - - R/W R/W R/W
SifE - - - - 0 0 0
i E=4 7
[7:3] RSV R
[2:0] | AMP3_GAIN | AMP3UAEEURE, TAMP CR1 (0x4034)ZFAMP_CR1[AMPO_GAIN]i5t88
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29 thEER
29.1 LLIRERIR(FiRER
29.1.1 Lb%z8 CMP3

2 o
o
Qe =
s &
33 o
=
P2.0 + Q
P2.3 D—‘ L
p27IC3P [ > | |/ CMP3OUT
* -
P2_ANE6%
P3_OE[6 h
a0 LT
P2.6/C3M | > =
VREF
DACODAT[8:0] — SBA'é

DACEN
29-1 CMP3 H9%I A% i O

CMP3 B9 A i O aNE 29-1 FiR, BB CMP3 IS EN:

1. BE P2_AN[6]. P2 OE[6] = 1, {ELIRBRIKESHAZE P26, SEBERFITANRA
DACO it BB s /MP BRI BB IE . 3542 DACO M, 7E P2.6 Flith >z ESMER B (HESE
100pF, DACO Hiti—EzBYiE)/Eiat BIEFRRE);

2. EcE CMPCR1[CMP3MOD], EZRRLLIRERMA. WLRERMA . =R RAELR,;

m EZE CMPCR1[CMP3MOD] = 00, CMP3 AELLIRgMAE, BEMARHIROR
ERINE 29-2 FiR
m  EE CMPCRI1[CMP3MOD]=01, CMP3 ASXLbissstaAtE=, BERMAmHEORE
SEUNE 29-3 FiR
m fZE CMPCR1[CMP3MOD] = 1X, CMP3 A=tUiREMAER, EFMABLIROE
SEINE 29-4 FR7R
3. EE CMP.CRI[CMP3HYS], %&R2EHIRM;
4. BEZE CMP.CR1[CMP3EN] =1, &t CMP3,

V4.0 369 www fortiortech.com



Fortior Tech

/-' 1B FU6815_65_64

w
> =z
I w
g2 e
s S
o 0O
P2.7/C3PIADA H
P2_AN[6] N
P2 OE[6] j CMP30UT
P2.6/C3M | >——— -
VREF
DACODATI80] —| 951
DACOEN
29-2 BEEIRERMART
[%2]
X% =
5F o
= o
(ON©) o
=
P2.O/ADO | > : =
Ve o
P23/ADL | > [
j&cmpsow
P2_AN[6]
P2_OE[6] T
P2.6/C3M | »——— -
VREF CMP3MOD[1:0] = 01
DACODAT[8:0] —| gi'é
DACOEN

29-3 MR AR
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CMP3HYS
CMP3EN

P20 [ >

P2.3 D—‘ ]
P2.7/C3P| >

P2_AN[6]
P2_OE[6]j:>\—L
P2.6IC3M | »———

VREF

CMP3MODIL:0]

CMP30UT

9Bit

DACODAT[8:0] — '~

DACOEN
B 29-4 = HARSRMAET
29.1.1.1 TR (FP

HTRRIPESF4ERY, B50% DRV.OUT[MOELE 0, ME=INBE, FLEEBHNAYIRE), RIFT
RN, B2E EVT_FILTIMOEMD] = 01, fEREERRIFINGE, BRESIREENBIXAELE, &
e RRIP R EREK . BE EVT_FILTIMOEMD] = 00, L,,.hEﬂ\AEz:JJ%PHEth BERFEEIR
RIPPETER,

R E4IECE EVT_FILTIMOEMD]ARA 00, EVT FILT[INTO_MOE_EN] = 1 3%&#%HH CMP3
hrERSMERIBR INTO =4, BCE EVT FILTIINTO_MOE_EN] = 1, EZE TCON[ITOLERSMERTHe
INTO E9PBFffARIE, SMBIPER INTO FHEERRIPES, WEHMRIPPEIASMIPRET INTO, BRE
EVT_FILTIINTO_MOE_EN] = 0, &E CMP CRO[CMP3IM] =11, TIPS SH CMP3 B9 LFHA
&, EHRIP PR CMP3 iR, HF=eBEBRRHFENXT, &E CMP.CR1[CMP3MOD]A=
EERBBMAER, ER—IERREREY, CMP3 FEiFESRRIPES,; FR=BMEBRRHFERI,
B2E CMP_CR1[CMP3MODIA £ LLIREMAER, B4&TREY, H CMP3 FETRRIFES,

ERFPSHMAES OB E EVI_FILTEFDIVI{ERERIKINGE, BidBcE EVI_FILT[EFDIV] =
01/10/11 IEFIRKBE T 6/12/24 NITEPREIER, FRERIKINGER, IBREIESRLIRKANGES
FESR 6/12/24 NETEPEIHA,

29.1.1.2 ZFKIRR

ERPRIRINBER Fl BT 75 4= #1089 BLDC BBHIREN, ST RIFEM& 4%, DRV OUT[MOE#
B0 —RINEE, AE4RBEE 1, BaREBNIEE, B&E CMPCRO[CMP3IM] = 11,
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DRV OUT[MOEI]ZE CMP30UT B LFGE 0, F4fRIPENE, BB EVI_FILTIMOEMD] = 10, F=4(R
PEHEBIXAEE, 7E Driver iHEIER00_ LR /RS HE 10us Z/5, Baf$ERE DRV OUT[MOE],
REIREN, WNREE EVI_FILTIMOEMD] = 11, FERIFSH4FEEMXARL; 7 Driver 1418389 £
it MRS Sus 25, BEN{ERE DRV.OUTIMOE], REIRzH,

R . >
DRV_CNTR
HIEANZ ~
MOE
tlt2 »

29-5 EVT_FILT[MOEMD] = 10, ZHRFHAE(t2 - t1 = 10us)

e - -
DRV CNTR N
HIERN -
MOE
tlt2 >

29-6 EVT_FILTIMOEMD] = 11, EKIRFRA(t2 - t1 = 5ps)
29.1.2 tb§%k83 CMP4

CMP4 B AR IR OIE 29-7 AR, CMP4OUT T BE{4HEENE ISRl INTO HIkr 255
¥, Y CMP3 BFXKIRTRIPE, £ CMP4 ATB4ERIRIP, CMP4 it R B4 BT RIFIPE
FEREXAEE,
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BB CMP4 By

1. BZE P2_AN[3] = 1, P2_OE[3] = 1, {##E CMP4 EMIAIRSEBE, SELHERRITA
F 58 DACT i BB RS /MEBERERIMA BB IE, %R DACT #iH, 7E P2.3 flthzi@sMERS
(7% 100pF, DACT i —EREtE/EHMHEBERE);

BCE P2_AN[7] =1, P2.7 HiEHMSSHE;

CMP.CR2[CMP4EN] = 1, {#AE CMP4;

HhEBPIT INTO FRARALIE 0, {FEEESMEBPET INTO;

Bo & LVSRIEXTOCFG] = 111, %% CMP4 {EA4MEBeh IR O RISRIR;

BCE TCONI[ITO] = 01, JEZF FREBHRASMB T INTO,
VREF

o A WD

DAC1DAT[5:0] —

DACEN

CMP4EN

P2.3/C4PIDAL | >
P27/C4M | > -

CMP40OUT

29-7 CMP4 &R REE
29.1.3 tE3%E8 CMP5

CMP5 A—/MEj#LLiREs, SEE 29-8, CMP50UT TJHIMIER, BTFERRRIRP, &
FA PFC BE IR PRI EE BRI IRI

BCE CMP5 IS BA:

1. P1_AN[3]=1. P1_AN[5]=1, BZE P1.3/C5P ] P1.5/C5M 3|1 EHIE SE

2. CMP.CR4[CMP5EN] =1, f$&E CMP5
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5
&
S
(@)
P1.3/C5P h
P1_AN[5] *
Pl__OE[5]:[>J\ j CMP5OUT
PL5/C5M | > —
VDD5
DAC2DAT[7:0] — DS,EiCtZ
DAC2EN

29-8 CMP5 R EE
29.1.4 Lb¥k284H CMPG

tbi%E84H CMPG 2 CMPO, CMP1#1CMP2 &S, BSMIRIER, DRIRTARKARS.

fE CMP.CR2[CMPOMOD] = 00, ERFTHEBME=LLRRER, MARBIROME 29-9 iR,
BFIEEIPOSBENBIR BRI BEMF 1, = MURSSMRMAREE—EE P15,
MARDBIE P14, P16, P21, HH4 5 CMPOOUT, CMP10OUT, CMP20UT, LtiEx FEMK
ELAREE TVE/ NI CMP CR2[CMPOSELIRTE, CMP.CR2[CMPOSEL] = 00, CMPO, CMP1 %1 CMP2
=NECRBEE ITVE, HEFEFIRE; CMP.CR2[CMPOSEL] = 01, {X CMPO I{E, HARHE CMP &
&; CMPCR2[CMPOSEL] = 10, X CMP1 I{E, E&R#&/ CMP H&E; CMPCR2[CMPOSEL] = 11,
X CMP2 T1&, HRH CMP RE.

S 4
L%
g &S
S 5=
o O 0O
PLA/COP | >+—i+
Va — CMPOOUT
T
Profetp [ y ——— CMP1OUT
- _~Tcwmp
P2.L/C2P | > +] | cnpout
PL5/COM | >— - _~—CtmP2

CMPOMOD[1:0]=00
29-9 TR EBE=LiREER

BcE CMP.CR2[CMPOMOD] =01, #&EFAREBE=LER[/EN, ATREREM PO REBENE
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MR EBENES BEMF 2, LtLBYal@id iR EINREREAL CMP CRA[CMPOFSIIEFMALR O, LR TR
REEEREE TE1MIH CMP.CR2[CMPOSELIRE, CMP.CR2[CMPOSEL]=00, CMPO. CMP1 %1 CMP2
=HRERE TE, HEFIRE; CMP.CR2[CMPOSEL]=01, X CMPO T1E, EREHE CMPIRE;
CMP.CR2[CMPOSEL] = 10, X CMP1 IfF, ERMT CMP RE; CMPCR2[CMPOSEL] = 11, X
CMP2 TfE, HRA®W CMP RE,

BcE CMP CR4[CMPOFS] = 0, *IAHHIRENE 29-10 iR, =HBERHIGEMARET—IE,
ERESRRAPOR, ERARDBE P14, P1.6 # P21, #2517 CMPOOUT, CMP1OUT
CMP20UT,

S g
a0 4
X1
-
S 5=
o OO0
PLA4ICOP | > +ﬂ I I
——_—TcMPo
rroce [ 7 empiout
o _[cmpre
Pz L ! T cmpouT
*— - cmP2

CMPOMOD[1:0]=01
CMPOFS=0

29-10 EREBE=IREEI, TINREE®

CMP CR4[CMPOFS] = 1, BWIAMHIKOWE 29-11 Firr, =HERBOGKMARET—E, BN
EBERAPOR, E@WARDAE P14 P13 # P15, WS 579 CMPOOUT, CMP1OUT #
CMP20UT,

V4.0 375 www fortiortech.com



Fortior Tech

/-' 1B FU6815_65_64

CMPOEN
k— CMPOSEL[1:0]

PLA4/COP | >

—— CMPOOUT
CMPO

| +
%y /- CMPOHYS[2:0]

PL3/CIPS | >

‘§+
|

— CMP1OUT
CMP1

PL5/IC2PS | > .

— CMP20UT

- CMP2

T I
i

CMPOMOD[1:0]=01
CMPOFS=1

29-11 BEREHEMA=IRSFET, EeE%

B E CMP CR2[CMPOMOD] = 10, EREH = HIREER, WARMBHROWME 29-12 iR, F
FZE5 Hall (FRZEERNBHNIEFUE, = HRSBNRMARS R P1.5. P1.7 f1 P22, IERARKS
A P1.4. P1.6 #1 P21, HH/5BIJ CMPOOUT, CMP10UT #1 CMP20UT, &R TEMALLIRES
TE/NEH CMP CR2[CMPOSELTIIRE, CMP CR2[CMPOSEL] = 00, CMPO, CMP1 #1 CMP2 =tbig
BENIE, HEFIRE,; CMP.CR2[CMPOSEL] = 01, X CMPO T, HEA®K CMP RE;
CMP.CR2[CMPOSEL] = 10, X CMP1 IfE, HRHD CMP HE; CMPCR2[CMPOSEL] = 11, X
CMP2 T1E, HARMW/ CMP RE.,

=) =)

o4

T8

ges

S 5=

o O O
PL4/COP | > +] I
P1.5/COM =7 _1CtMPO
PLB/ICIP | > +] | umtour
PL7/CIM | > - _~TcmPy
P2.1/C2P | > +ﬂ I——
P2.2/C2M - CMP2

CMPOMOD[1:0]=10
29-12 Z9=LbIREsEL

BCE CMP.CR2[CMPOMOD] = 11, &ZFEWRLIREFE, WAMLHiHOME 29-13 Fin, BTE
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AR, WCRBORIMARETE—#E, # P15, EMARDBE P1.4 1 P13, WHIBIA
CMPOOUT #1 CMP1OUT, Itt#&E N T EM LR TENT 4 B CMP.CR2[CMPOSELLR %E ,
CMP_CR2[CMPOSEL] = 00, CMPO #1 CMP1 IXLtiRzREBS TIE, JoiEFIRE; CMP.CR2[CMPOSEL]
=01, X CMPO ITfE, CMP1H&; CMPCR2[CMPOSEL] =10, X CMP1 Ik, CMPO &,

=) =)
S o
ST
58
S S =
o O O
PL4/COP | >———+
— CMPOOUT
R/
PL3/CIPS | > +]
——{— CMP1OUT
PL5/COM | > = CMP1

CMPOMOD[1:0]=11
29-13 MELIR RS,
CMPO/CMP1/CMP2 UG E SEN TR FISREAEREIEA Timer1,
29.1.5 LLEREE R

UiRER RAFINBEEER T /7K RSD IREXFMRINGE, TTEFRR B TR BIREIFA XTI
NRAFHREESE 14.1.23, WATF RSDEEEET 15.1.7.1,

‘ delay time . delay time

> < e
PWM output % ! ‘ ! : ‘
PWM of CMP 3 [ Toffdelay | |
! | € |
PWM ON Sampling interval : | | 1
CSOND CSOND

29-14 PWM ON XiFt&ED,

PWM Hii i R BRZ| ELAR2R AV FEIER, ZIERFEZ A TE R IN: IXNEBEIA/N, ThZEER
HRIFARRE, iRV AERFIRHIRE., ED8Y delay time J9AMS R i BB 2 LU IREZ M EB
FERVFEIREYE, HITHBEREN, REXEINERERIRENSBEFREs, BRIREREF
AIEIREYE] CMP SAMR[CSOND]LABIT EIR AR I R B84 FF R BUIR TS X 18], SRAF X B 5 5RBTZI J9ith
Rt PWM TESBEIER CMP SAMR[CSOND], LYBYSERREMFE OB hikes LS BFXIMN
HXE, REXREESIEIRATETE CMP SAMR[CSOFFD], {#8X#E O PWM fMHH FRERIGHER
Toffdelay(Toffdelay = CMPSAMR[CSOND] - CMPSAMRICSOFFDN)E % i , 8 i B &
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CMP_SAMR[CSOND]#1 CMP SAMR[CSOFDD], aJfsEsRiFXEM F bR e8 L it iV S BB T X,

| delaytime delay time
PWM output l 3 | I B
! L | | 117
PUWM of CMP 1 | Toffdelay | P
: OFFD
» 0

PWM ON Sampling interval

— € >; —<
CSOND CSOND

29-15 PWM OFF Ei+&EZ

EIE, HITRBFRELN, REFFEFIBERIE CMP SAMRICSONDIFIE#1 IE1ZATET 8]
CMP_SAMRICSOFFD], {SCRRs%AF X B F eikes Sohrsa H AR B X8,

ME PWM 4 HE| EL R AVFEIR 753%: 1R B CMP CR3[SAMSEL] =00, 2% |FLbikEssRAFFEIRINAL,
®RE CMP CR3[CMPSELIEFEMN AT LR H B Eb iRt ML 5B PO.7(FU6815L), fERE PWM
MEFILLIRES, FoistmeByELIREEERE, UE PWM BHFIRERE Z EER,

29.1.6 LbikzEsa

BCE CMPCR3[CMPSEL], &% 1 BLLIRERAVMLLEER, WMHZE CXO iwA P0.7, TlikFEHIN
RERETEZE P01,
29.2 LL R H1F=R

29.2.1 CMP_CRO (0xD5)

17 7 6 5 4 3 2 1 0
ZR CMP3IM CMP2IM CMP1IM CMPOIM
it R/W R/W R/W R/W R/W R/W R/W R/W

SNME 0 0 0 0 0 0 0 0

i 2R 3%

CMP3 iR,
00: AF=4E i
01: EFHBF %
[7:6] | CMP3IM .
10: FEEAF=4E BT
11: EFHA{#E DRV_OUT[MOELE 0, BBIZE{H4RE&AL CMP_SRICMP3IFIE 1,
BREREDEGE: BFZRERARIIEE, HEE EVT_FILTIMOEMD] =10/11),
CMP2 thiffiiE=
[5:4] CMP2IM )
£ CMP_CRO[CMPOIM]&
CMP1 thiifiE=
[3:2] CMP1IM .
£# CMP_CRO[CMPOIMI4ik
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CMPO HfiE=

00: AF=4chlif

[1:0]1 | CMPOIM | 01: EFHBF=&E kT

10: FEEIBF= 4 BT

11 EF/ BRI £ i

29.2.2 CMP_CR1 (0xDé)

fiL 7 6 5 4 3 2 1 0
E= RSV CMP3MOD CMP3EN | CMP3HYS CMPOHYS
il - R/W R/W R/W R/W R/W R/W R/W
SifE - 0 0 0 0 0 0 0
iz E=4 7 iR
[7] RSV R

CMP3 BJtE &R

T AIR1% P2.6 5 DACO #it

[6:5] | CMP3MOD | 00: BLLIRER RN, P2.7 FHIEHWIALR, SEE 29-2

01: SXELEREEET, P2.0 1 P23 HIEMAL, SEE 29-3
1X: 3 LEiReRtE0, P2.0. P2.3 7 P27 EHIEHALL, SEE 29-4
CMP3 {8

[4] CMP3EN | 0: {8

1. {E8E

CMP3 BYIRj# EE R iE R

[3] CMP3HYS | 0: TR

1: BiBiE

CMPO0/1/2 ;Bif B %%

000: FiRj

001: £3mV

010: -6Mv

[2:0] CMPOHYS | 011: +6mV

100: £6mV

101: -12mV

110: +12mV

111: £12mV
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29.2.3 CMP_CR2 (0xDA)

i1 7 6 5 4 3 2 1 0
B | CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
E-Jid] R/W R/W R/IW R/W R/W - - R/W

SifE 0 0 0 0 0 - - 0
fir E=4 07 iR
CMP4{ERE
[7] CMP4EN | 0: {8
1: {F8E

CMPG 91ERIRE

[6:5] | CMPOMOD
SEE 29-10 F1E 29-11

11: NEbEkE348, CMPO/CMP1

00: TAHREBE=LRF[BER, SEE 29-9
01: BN EHBE=LLIEEIER,, oJH CMP CR4[CMPOFS]ELE 2B INAEHETS,

10: ZED IR, SEE 29-12

Ik, CMP2 R"IfE, 2%5E 29-13

CMPG Wix OB &1%ER, 5 CMP CR2[CMPOMODIEEER., EAMEA 00,
EAREREIN AT, B TIM1_DBRx[T1CPEIEYIEEE B shissl
CMP_CR2[CMPOSEL], 12#I%Likes09MERE,

% 29-1 CMPG %05 CMP_.CR2[CMPOMOD]4H & BYTh aEHE A

CMPOMOD | CMPOSEL

ThgEsER

00

CMP0/1/2 EBE TE, &&E 29-9, 31
LLERgR B A A IRII3E COM, TEFISIE
AR COP, C1P. C2P B BIS5AH K
Aifi COM iR, HEHERDRIXE
CMPOOUT, CMP10UT. CMP20UT,

[4:3] | CMPOSEL

01
00

CMPO I, CMP1/2 RE, IEMAlRE
CoP, % A if#%& COM, # W %
CMPOOUT

10

CMP1 I, CMP0/2 RE, IEWMAlmiE
ClP, LM A if & COM, ¥ W #%
CMP10UT

11

CMP2 IE, CMP0/1 RE, IEMAlmiE
C2P, A A i% ¥ COM, # &b %
CMP20OUT

01 00

CMPO/1/2 A IT{E, &FE 29-10F &
29-11, 3 NERBHRWAIRERNESR
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FEEY R, 2 CMP_CR4[CMPOFS] = 0
B, WEHBhIGER AR COP. C1P,
C2P Hal5AHAK AL COM iR, =
CMP_CR4[CMPOFS] = 1 Y, tE4BEIE
IE3IALG COP, C1PS, C2PSH RIS AH
AR COM EiR, MEERDBIEE
CMPOOUT. CMP10UT, CMP20UT,
CMPO IfE, CMP1/2 RE, IFifiE

01 COP, falmi%EMAE BEMF EEAIP L

=, #i#E CMPOOUT

CMP1 I{E, CMP0/2 RE
CMP_CR4[CMPOFS] = 0, IE#iAlmiE
10 C1P, CMP_CR4[CMPOFS] =1, IE#IA
im¥E C1PS A A IREAN E BEMF EBJH
bR, Mt CMP10OUT,

CMP2 T{E, CMP0/1 RE
CMP_CR4[CMPOFS] = 0, IE#iAlGE

11 C2P, CMP_CR4[CMPOFS] =1, IE#A
K& C2PS A AIRENE BEMF B[E
B, Hd#E CMP20UT,
CMP0/1/2 B IR, &FHE 29-12, 3
MNELIRERHIER A IR Bl #E COP. C1P,
C2P, 52 RMARMALGS BlE
COM, C1M, C2M, HEHERS B
Z CMPOOUT, CMP10UT,
CMP20UT,

CMPO IfE, CMP1/2 RE, [EMAlRE
10 01 COP, fAlAim#E COM, Mt
CMPOOUT

CMP1 IE, CMP0/2 RE,

10 IEAIRE C1P, RMARE C1IM,

00

H#& CMP1OUT

CMPG i&#% CMP2 33 [ 89i% Q4B &, IE
1 HWAIm#E C2P, fAMARE C2M, W

# CMP20UT

CMP0/1 BB TE, &%E 29-13, 21
EiRBR BV IERM A IR B3 COP. C1PS,
RHMAIRIE COM, MIHBERDBEE
CMPOOUT. CMP10UT,

11 00
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CMPO I, CMP1 RE, BIIEMAIRE
01 COP, fAlMAlm#E COM, Mt
CMPOOUT

CMP1 I, CMPO RE, BIIEMAlRE
10 C1PS, fAliAlm#E COM, Mt

CMP10UT
11 R
[2:1] RSV R85
CMPOfsERE
[0] CMPOEN | 0: Afs5fE
1: {E8E
29.2.4 CMP_CR3 (0xDC)
fz 7 6 5 4 3 2 1 0
£Z# | CMPDTEN DBGSEL SAMSEL CMPSEL
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
fz 2R iR

Eb 4R B3 FE X SRAE (S BE

[7] CMPDTEN | 0: R{EAE

1: {E8E

Wit Debug 551, MWE PO.1iRO

00: RfEAE Debug 554t

[6:5] DBGSEL | 01: HiRFRLRERIMENIIZTRES

10: ADC it & {55

11: EEIRERRAF X ]

CMPO, CMP1, CMP2 #1 ADC 7£ PWM ON/OFF SRR {E4E
00: £ ON #01 OFF 1J5%#%, FTIEIRFHE

[4:3] SAMSEL | 01: 27 OFF X#¥, 1R#E CMP_SAMR FEIR¥4$

10: 37 ON K#¥, 1R#E CMP_SAMR ZERRH#

11: £ ON #0 OFF 1J3R#¥, 1R#E CMP_SAMR FERXF

Eb 4R B8 4l HH 4%

RIS S S 3 CXO %A P0.7, IiHEFBE P01
000: Rt

[2:0] CMPSEL | 001: CMPO

010: CMP1

011: CMP2

100: CMP3
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101: CMP4
110: CMP5
111: omega BairEA (hE R ERERM LIRS, 5% 13.1.9.3)
29.2.5 CMP_CR4 (0xE1)
fi 7 6 5 4 3 2 1 (]
£ | CMP4OUT | CMP50UT | RSV | CMP3P4M_FS | CMP5 HYS | FAEN | CMPOFS | CMP5EN
-] R R - R/W R/W R/W R/W -
=l 1 0 - 0 0 0 0 -
&
i 2R iR
[71 | CMP4OUT | CMP4 LEIR4ER
[6] | CMP50UT | CMP5 LEIR4ER
(5] RSV fRE
CMP3P 5 CMP4M INEEETEE P3.4, TR BARE(BLERIZN AMPOO
M PIA)EEEEANT A LIREE,
[4] |CMP3P4M_FS
0: IhgEREERS
1: IHEEEEREE P3.4, LLEIXIR CMP3 IElREBERE—KBA.,
EbiREs 5 BIRIFELE
[3] | CMP5_HYS | 0: TiRit
1. iR
IR SRR I K(ERE
#4885, TIMT_CR3[T1INM]F] CMP_SAMR BIEHEITEPIRTS 4 £
[2] FAEN
0: A{ERE
1: {E8E
CMP1/CMP2 IfREEES
0: INRERHTE, SEE 29-10
[1] CMPOFS
1: THAERERS, XY CMP_CR2[CMPO_MOD] = 01 l#EH, EREENX, S£H
29-11
Lb 4228 5 fFREIR
[0] CMP5EN | 0: RE&E
1: {68k
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29.2.6 CMP_SAMR (0x40AD)

i

7

6

BHR

CSOND CSOFFD

%

R/W

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

=LV

e

174

B

[7:4]

CSOND

CMPO/CMP1/CMP2ZER FF 15 %8 ]
FEPWMMOFFZ|ONZ,ONZIOFFIRSES, WRBEHNSBEMNXASFIMLLER
BRAAIE S, ®RECMP SAMR[CSONDIZE R f8ECMP0/CMP1/CMP2iE R FF 5
EiE, NMEF T, ERITERIECMP CRA[FAENIIZRE R B RALE,
CMP_CR4[FAEN] = 0: ZEIRFF/Z K A¥07 78 = 8*CMP_SAMR[CSOND]*T
CMP_CR4[FAEN] = 1: #ERFF/5 K038 = 32*CMP_SAMR[CSONDI*T

pa
B CMP SAMR[CSOND]#ZiAF 8% FCMP_SAMR[CSOFFD]
B [ AFBLDCIRENESE R

B VA TRSDIESERSDHIELIRERRAE

[3:0]

CSOFFD

CMPO/CMP1/CMP21R2 51 % [ K A£8T 8]

®ECMP SAMR[CSOND]fE, #BHPWMIEREIRIZER
CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD]4&5R %4, {#XR#XE#PWM
XES4%, 1281XARFTEIRECMP CRA[FAEN]IZER T FRALE,
CMP_CR4[FAEN] = 0: X FX##0¢/8) = 8*CMP_SAMR[CSOFFDI*T

CMP _CR4[FAEN] = 1: X AX##07/8 = 32*CMP_ SAMR[CSOFFD]*T

3
B CMP SAMR[CSOND]#%Z K F 5§ F CMP SAMR[CSOFFD]
B [ AFBLDCIRENESE R

B VA TRSDIESERSDHIELIRERRAF

29.2.7 CMP_SR (0xD7)

i 7 6 5 4 3 2 1 0
2R CMP3IF CMP2IF CMP1IF CMPOIF | CMP30OUT | CMP20OUT | CMP10OUT | CMPOOUT
i) R/WO R/WO R/WO0 R/WO0 R R R R
S4B 0 0 0 0 0 0 0 0
i 2R iR
CMP3 th iS4 HREAL
[71 CMP3IF &
0: REREDREH
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1. REDPHEH
5.
0:750

1. TENX

(6]

CMP2IF

CMP2 thif St
B

0: REREPRIEH

1. REDPEEMH

5:

0:350

1. TEX

(5]

CMP1IF

CMP1 Hh RSB AREAL
B

0: REREDRSEH

1: REPRISH

5:

0:350

1. BBX

(4]

CMPOIF

CMPO R SEHAREAL
i

0: RELEPEEH

1. REFEEMH

5:

0:350

1. TRX

(3]

CMP30UT

CMP3 LEIRER

(2]

CMP20UT

CMP2 thik4

(1]

CMP10UT

CMP1 LEERER

(0]

CMPOOUT

CMPO LbIREER

29.2.8 HALL_CR (0xE2)

iz 7 6 5 4 3 2 1 0
HALLSE
B HALL_IF | HALL_IE RSV L HALL2 HALL1 HALLO
E-3it) R/W R/W - - R/W R/W R/W R/W
S4B 0 0 - - 0 0 0 0
iz £ i iR
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[7]

HALL_IF

Hall PSS H4REAL
0: ;&8 Hall 555%1k

1: & Hall ;8%

[6]

HALL_IE

Hall dhif{E e
0: ~NEEE
1: {F8E

[5:4]

RSV

(3]

[3]

HALLSEL

Hall (5 S#IAEE
0: P0.2/P3.6/P3.7
1: P1.4/P1.6/P2.1

[2]

HALL2

Hall2 8988
0: Hall2 SRIHYEFH 0
1: Hall2 ZRTAYEE N 1

[1]

HALL1

Hall1 BB
0: Hall1 HaTgv8FEHm 0
1: Hall1 HB898BEF R 1

[0]

HALLO

Hall0 #9882
0: HallO HaTa98EFEH 0
1: HallO BT 1

29.2.9 EVT_FILT (0xD9)

i1 7 6 5 4 3 2 1 0
ZiR RSV MOEMD INTO_MOE_EN EFDIV
il - - - R/W R/W R/W R/W R/W

SE - - - 0 0 0 0 0
i1 E=4 77 iR
[7:5] RSV RE
MOE 8435 0 FN{EREIER
REBERIRIPEHSE MOE 1E 455 0 F{E#E
00: MOE RE#NE 0
01: MOE BH&IiE 0
[4:3] MOEMD _ ; -
10: MOE E&1% 0, B7E Driver 52380 LI iR SE 4 10us EEE
82 MOE(AF A KRIERD).
11: MOE Bx&fii& 0, B7E Driver IH4{280Y Lit T iRE M Sus /5 BanfERE
MOE(BF 75 KIR5N) .
INTO Bt MOE XIA{E#E
[2]  |INTO_MOE_EN| 0: RfEgE
1. {E8E
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BRI B
00: RiEiR

[1:0] EFDIV 01: 6 MRS ATEEEA

10: 12 NRFEETEPEEA
11: 24 DRSBTS P EA

29.2.10 TSD_CR (0x402F)

fiL 7 6 5 4 3 2 1 0
E= TSDEN RSV TSDADJ
il R/W - - - R/W R/W R/W R/W

SifE 0 - - - 0 1 1 0

fi 2 fiik

RERNIhEEERE
0: NERE

1: fsE

{REB
SRFPREUENER SR
0000: 65°C

0001: 70°C

0010: 75°C
0011:80°C

0100: 86°C

0101: 91°C

0110: 97°C

[7] TSDEN

[6:4] RSV

[3:0]

TSDADJ

0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

103°C
109°C
115°C
121°C
128°C
135°C
142°C
150°C
23]
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30 HiFiELR
30.1 LDO 1&EiRa912EiH R

VCC

VCC_MODE—»[EN LDO5 ] vDD5

Y

30-1 EBiRAERINBEAEE]

LDO &3S f A9 A48 % O 20 & 30-1 F. LDO S BIREBEREZE 5V(VDD5)A AN
BEHIMRIR{L R, A& VCC_MODE, VDD5 Tli&#ERER LDO5 P a4 apiites, tNE 30-2 iR, &
iR TR, A4QiE VCC_MODE, N VCC_MODE=0, ItAYVDD5 EBEHRMNER LDO F=4; &4k,
M VCC_MODE =1, 4M# 5V BEZE VDD5,

?ﬂ Qotiors for-Taraet Taraet

Device] Targetl Output I Listing] User I cs1 ] A51 I LX51 Locatel L¥51 Misc Debug IUtilitiesl

" Use Simulator Settings I * Use: IFortiorC51 FICE Driver _v_] Settings I

[™ Limit Speed to Real-Time

[V Load Application at Startup ¥ Run to main{) [V Load Application at Startup [ ##un to main()
Initialization File: | Initialization File:
I FU6815 Register Config X [Edit I
~ Rest{ —
I ¥ Encrpt Enable
v
Full Enci
v rypt
CPUD
58051 [~ Watch-dog Enable
| [V FICEK_MOD \
! Dialog Y, OV T vec Mode l
| povd - -

— s |

30-2 VCC_MODE Ec&
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30.2 {EE
30.2.1 [REEEF

SR EERNSERN 85 BB EREMRRESAL,
30.2.2 {EEAEMIR{FiREA

VCC
LVRSEL[1:0] —— RST
LVWSEL[1:0] ——] LVD — LVWF

LVWENB ——qEN

30-3 KR EARMAELR

RERUIESURIEIRERINT:

B (REEMENEBESUEA—EFERE

B REEMEEETIREN 7/8/9/10V ML, TJEREDRT, (ErEPRi/E= VCC BERT
REBEIZEEN, ARl

m EEESMBETZREN 3.0/35/3.8V =MEfi, & VCC BEEFEMNBEREER, ©
RE

REEMEBE, PHBREURKEEEMBEESFFFPEERINTHA, WNE 30-4 FR,

Hoh LVR Config igERBEEMBE, LVW Interrupt En iRE{REEDTEERE, LVW Config

REEBEMESBE.
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Device ] Targzet I Output I Listingl User l C51 ] AS1 ] LX51 Locate I L¥51 Misc Debug IUtilities ]
" Use Simulator Settings || * Use: lFortiorC51 FICE Driver L] Settings
™ Limit Speed to Real-Time 5
[V Load Application at Startup [V Runto main{) [V Load Application at Startup I”_#®un to main()
Initialization File: Initialization File:
I FU6815 Register Config X [Edt
Rest{ —Cache Options I
v - [~ Cache Data [V Encrpt Enable
v [~ Cache Xdata Full Encrypt
v [ Cache Code
cpug [LVDSeting-
seos{ | IV Lo [ LW Interrupt En [~ Watch-dog Enable =
LVR Config - L\W Config
C3v ||pgw oo V' FICEK_MOD |
| Diog| ||C 3V G [|cw o e 1
| [povg '
— _onad | |
| : felp

30-4 fEEBEMELE. PHEEURBBESNEERE
30.2.3 [REENH 7S

30.2.3.1 LVSR (0xDB)

i 7 6 5 4 3 2 1 (]
B RSV EXTOCFG TSDF LVWF | LVWIF
il - - R/W R/W R/W R R R/WO
=L V| - - 0 0 0 0 0 0
fu 2R iR
[7:6] RSV {REB
HMERCHBT INTO 3B O%R
000: P0.0
001: PO.1
010: P0.2
[5:3] | EXTOCFG | 011: P0.3
100: P1.1
101: PO.5
110: P0.6
111: CMP4 #iH
o] TSOF ERARASAL
0: HENEERETIZERE
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1: SRR EETIRERE

E: ARG ES TSD RIS AARELL TCON[SIE &R

[1]

LVWF

VCC R B EAREAL
RS R B LT RBERS
0: HRILIREBERE
1: SRREBEERE

[0]

LVWIF

VCC (R E PR S AR
B

0: REREPREMH

1. REPREISH

5:

0:350

1. TRX

T SRBERNPUTAERE, ZUARERE 1
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31 Flash
31.1 Flash &7

S R ARRM 32k FT58Y Flash Z=iEl, XIFRIERR. TTHwE. S A,

FTEFM:

B1MEXN 256 F1, Hit 128 MEKX

BRE3 81 EK, Hit16 X

RE— N EXOSEE: 0x7F00 ~ 0x7FFF{E/aBT Z AR BEHIR IR

TURIRETIEIZY 120ms ~ 150ms

BtE FLA_CR[FLAEN] = 1 #wi2fFgE, MOVX 15 /BoTimIE. TURRHEAFE Flash #
&

31.2 Flash #Z&{EifEH

B Flash FTEHITIRIRFRISIRIEZBITRESL Flash, [@ Flash F#iZF#Fes FLAKEY KIREA
Ox5A, OXTF EHER44HWIZE Flash IN8E, BIMFANHEHCESBELINGEAS, EEIT
—REN, AHE, HET—IRE FLACR BIEIEERR{E FLA_KEY BIR L8,

B EFHITIRPURI Flash HITHERIE, CRC hEEZHZT

B RRRZAIEEITRIRIERE

B F2E FLA_CR = 0x23 {FRETUZIRIRIE. FLA_CR = 0x25 {(FRERTUURIZIRIE. FLA_CR = 0x21
EREB AIRIE

X NERRYS Flash BENR M, EERRAFLLFFETEEMG, @RPELIEDPE MOVX LYY

Flash #1TIRIRIE,
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31.3 Flash 172

31.3.1 FLA_CR (0x85)

iz 7 6 5 4 3 2 1 0
B8R RSV FLAPAGE | FLAERR RSV FLAPRE | FLAERS | FLAEN
i) - - R/W R - R/W R/W R/W

SifE - - 0 0 - 0 0 0

fi Am iR

[7:6] RSV | IRE
TUREfERE

(5] FLAPAGE | 0: fEgE
1: {E8E
fRiE H AR AL

[4] FLAERR | 0: X Flash B EBY, Ymi2sFRdmiztRiERI
1: % Flash BEE8Y, RIZARERIERK

[3] RSV | IRE
FémrEfEae
0: RN#Egk

[2] FLAPRE | 1: f&E&E
7¥: 357 FLA_CR[FLAEN] = 1 B, FLA_CR[FLAPRE]Z#2/EH
RIRERE
0: &R

[1] FLAERS | 1: {8
7¥: RE7E FLA_CR[FLAEN] = 1 8%, FLA_CRI[FLAERS]Z #2{EF
IRi2(ERE

[0] FLAEN | 0: RfEgE
1. {F8E
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31.3.2 FLA_KEY (0x84)

i 7 6 5 4 3 2 1 0
B FLA_KEY
E-Sic) w w w w w W W w
=Liva [l 0 0 0 0 0 0 0 0
i 2 114
B: #KIRFS A 0x5A, Ox1F AR Flash #REBREI; £ FLA_CR B{ERIEA
[7:0] | FLA_KEY
PRI Flash $2/E
fi 7 6 5 4 3 2 1 0
&R RSV FLAKSTA
=LV - - - - - - 0 0
iz E=4 iR
[7:2] RSV RE
E:RIRHIZ Flash BHURES
00: L%
[1:0] | FLAKSTA | 01: 0X5A ERB A, & 0xIFBEA
10: R4S
11: FF8
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32 CRC

32.1 CRC IhEEIEE

8 8
Automatic CRC Flash
Lise, DR Controller : . Memory
o -
S CRCDONE >
2 CRCDINI » CRC Engine CRC_ONT
< CRCVAL > .
AUTOINT 16
CRCPNT
RESULT

8 8
AVC fTOlMUf )

8
———» CRC DR

32-1 CRC LgEtEE

CRC HRIFEIENEMSINIVSENE— 8 (UENENY CRC HELER, A 32-1 Fiw, CRC &I
CRC_DIN ZF78309 8 (u#iE, HETHEE 16 NERKEERERZHFE, i CRC_CR[CRCPNT]
# CRC_DR [B)#%ih 0] N EPE R & 17a3.

32.2 CRC16 BIRZ

& ETF CRC16/CCITT-FALSE #RERI B IR,

% 32-1 CRC tnES ZINT,

CRC #rif st 16 HEIRT
CRC16/
XM 6+xM 2+x75+1 0x1021
CCITT-FALSE
32.3 CRC16 EXiZiEE

£81T CRC16 HYEBIRRIZINE 32-2 FirR. SNARAHTEEIN, YESMMAFT, MCU A
1 PRA PRI T EHER,
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I l:>D—j

> 6 |_>| Lol 8 o o |—>|10|—>|11

X13 X14 X15 X16 DATA_IN

=1 DS N e e T e

32-2 CRC16 B8 RIEE]

32.4 CRC 2{FijEA
32.41 IS ENFHHI CRC

HEBENFTE CRCE, RUATSEHRT:

1. #Ja1k CRC_DR, BEMAILAIER: BLE CRC_CRICRCVALIF¥ CRC_CR[CRCDINIIE 1,
#9A1EH 0x0000 =}, OxFFFF, i#id CRC_CR[CRCPNTIF CRC_DR Bt &i##1T CRC #IIAIRIE,
JEEERVISBIE,;

2. MERALIESTEEE CRC_DIN EALME, THETE/ER CRCIHES

3. 1EEY CRC 458 & CRC_CR[CRCPNT] =1, EA#&EX_:.%EEUH%??%% CRC_DR, B5EIE=F
T8, BB CRC_CRICRCPNT] =0, i CRC_DR BEUEFTEIE.

32.4.2 #itEi+E ROM %48 CRC

& ROM R FiEE KIFEHRR CRC (BRI TS BIH#T:

1. #1341k CRC_DR, FAkEEFT CRC;

2. BE CRC_BEG, #EEIHEH ROM WEIEKEK,;

3. EZE CRCCNT, REBEEEXIALERBRNBXREE;

4. [ CRC_CRIAUTOINTIE 1, RFHEBNUAE, SEmEmitEERE;
5. EEXCRC#R,
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Ox7FFF

0x07FF

128 sector

0x00FF

A sector

0x0001
0x0000

32-3 ROM a1 X[E

W& 32-3 7R, ROM &8E 32k 4, 96K 128 /N sector, RS M sector0 F sector127, 4
sector 8 256 1NFET, E#1T CRC #it=itH0Y, #IA sector BI{E CRC_BEG TJLARZ 0x00 ~ OxFF
ZEREEME, B3F 0x00 1 0x7F, FTEITER sector SEIBIEUE CRC_CNT TJLAZ 0x00 ~ Ox7F,
4% 0x00 #01 OxFF,

TEIRNI, BEE CRC_BEG 918K, CRC_CNT NAZAENIE/\, #1: 40 CRC_BEG BY{E79 Ox7F,
M CRC_CNT BIER#EER 0x00, BIHEHRE— sector PEIEN CRC {H, LLEY, IMRIRIEIE
CRC_CNT BU{EIRBEAN—NABYE, CRC 2HISBAEMBAREIHENFEE, F CRCHERAHER
JE— sector 89 CRC {&,
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32.5 CRC HF1F88

32.5.1 CRC_CR (0x4022)

i

6 | 5 | &

3

2

1

0

B

CRCDONE

CRCDINI

CRCVAL

AUTOINT

CRCPNT

x5

- - R

W1

R/W

W1

R/W

EilE

- - 1

0

0

0

&

B

[7:5]

RSV

=&

[4]

CRCDONE

CRC #t i+ & FepAREAL

£ CRCHtEMHERATRER, BEHEMRBERX—NUS 0, AEARGRBERELE
AHERRT, BHEIEX—NUEN 1, A, BHFHZEX—IRg

iT;
RME 1,

[3]

CRCDINI

CRC &R ¥Alkit %
0: TR X
1: & CRC &R UMA1K

[2]

CRCVAL

CRC & R¥NBMIER

0: CRC £ R#14a1679 0x0000
1: CRC 5 R#¥#814 79 OXFFFF

[1]

AUTOINT

CRC #tEitE/FEN
0: TR X
1: BohitE CRC &

SEEITE ROM %3E CRC

[0]

CRCPNT

CRC & Rfg%t

0: 3£EX CRC_DR iBIa#Y=Z 16 {i CRC £5RAVE 8 1
1: 3£BX CRC_DR 15182 16 fiZ CRC RIS 81U

EitEEs

DFT CRCKR5eEY, BLE CRC_CR[AUTOINT] =0,

32.5.2 CRC_DIN (0x4021)

i 7 6 | 5 | 4 | 3 2 1 0
BAFR CRC_DIN
EJid) W W W W w W
SME 0 0 0 0 0 0 0 0
fiL 2 g
CRC tRIRIMA LR
FRELEFFRSA—NEIEN, CRCIERBENSE CRC £ERNEM L,
[7:0] | CRC_DIN | {RIFHIAZIEIT EHFEY CRCER, HEER CRCER,
E WHEFERE—TENFEFSRE, SANSEHAMRE, ZEUbibhAYRE
0x00
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32.5.3 CRC_DR (0x4023)

i 7 | 6 | s 4 3 2 1 0
=X CRC_DR
i) R/W R/W R/W R/W R/W R/W R/W R/W
SNfE 0 0 0 0 0 0 0 0
fir Zi i
CRC £ R
[7:0] | CRCDR | 8XiZ. SltFHFsE0T, SiRIEERFIZFEEE CRC_CRICRCPNTIRAEAIGHY
2 CRC £RIS 8 fIIF21E 8 1L,

32.5.4 CRC_BEG (0x4024)

fi 7 6 5 4 3 2 1 0
ZHR RSV CRC_BEG
34 - R/W R/W R/W R/W R/W R/W R/W
=LV - 0 0 0 0 0 0 0
i1 2R iR
[7] RSV R
E35hit & CRC 89 ROM I8 EB X
[6:0] | CRC_BEG | ffl: #1015 CRC_BEG H{ERE 1, MIBNiTE CRC BUEIAHES 1256 = 256,
IFERMNE-NEXNE—NEB A,

32.5.5 CRC_CNT (0x4025)

fi 7 6 5 4 3 2 1 0
B RSV CRC_CNT
xE - R/W R/W R/W R/W R/W R/W R/W
=LA [ - 0 0 0 0 0 0 0
i B faix
(71 RSV RE
Bz CRCIHENBEXREEZE
[6:0] | CRCCNT | WEEX THEIHE CRC {EHY ROM BXNREE, EIWETREERN
CRC IHHEHNEREX,
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33 {RERIRZ
33.1 {RERARZ &

SR T = TR ER, SAMER, @diRE5F28 PCON[IDLE]F I PCON[STOPIEY
[EEFEARIIEE,
FINFERN THMER TIERIRE LR 33-1 Fim:

7 33-1 RN

EBRRI fii IRERR ThEtkae
IE% PREWKIENING, HthiEREERT(E NA ERE, MRERY

CPU BI#P#RE S, HAINREIRIRXAT | (EIPUA
5 TE, AEZRHIAMLRE, B | SMD Reset/Debug € | INHEIE, MRERIE

R i

4MEBERER, RTC o
Flash JREERER, A2IARETEPERER X e
. . - B, I04EILT P47 BB
g | P MOUMEIIEmEAERE, | R
% ADC. FOC. IRESBIKELT = = )RR
4MEB Reset/Debug &

N, BT XE, .
v

A BRIRIENG ENUEA 3 £iEA,
PCON = 0x02;

_nop_();

_nop_();

_nop_();
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33.2 (KIREX F1=38
33.2.1 PCON(0x87)
iz 7 6 5 4 3 2 1 0
B RSV GF3 GF2 GF1 RSV STOP IDLE
it - - R/W R/W R/W - R/W R/W
E11E - - 0 0 0 - 0 0
1172 E24 iR
[7:6] RSV RE
[5] GF3 BERREA 3
[4] GF2 BERREA 2
[3] GF1 B RAAREAL 1
(2] RSV RE
[1] STOP | B 1@ESHBAEREN, RESHEHBMNE0
[0] IDLE | B 1 #ESH#EAGNIES, BREEHEEBEE0
INFEtER, PCON[STOP:IDLE]:
00: IF&
01: 13,
1X; BEEER
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34 (RE3 (R
34.1 KBS RIFE N

SR 3F Flash 25 IIZNAR, BFRIPEFIREINRTR, RSIEENBPIRE,. 3
Flash #IN%Z 5, #UETTIAIEEY, Reb@d#EHE CRC Rk tbizFREh—

34.2 RES{RIFER(EIREA

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help

T TTIFEY YEXI 2 7N U G| @ s Vael@ecod
EARA | Lm‘ Target 1 .h = & “
Project P I : ciacee . MO Z T W
EliCodics Options for Target ‘Target 1 o4
243 TIM1 Device | Target | Output | Listing| User | C51 | AB1 | L¥E1 Locate | L51 Misc Utilities| | 9%02
= Uxol
B DRV ¢ Use Smulator Settings || @ Use: [Fortior C51 FICE Drver A setincs )
B-[F) TIM1.c [ Limit Speed to Real-Time
- [#] ADC.c 0x80
@[] CMP.c [V Load Application at Startup [V Run to main() V¥ Load Application at Startup [~ Runto main() Ox ‘ 4
#-[#] GPIO.c Initialization File: Initialization File: :x :: :
- [#] interrupt.c I _J Edit | J Edit i
& [#] MotorContrl, - Restore Debug Session Settings—————— | [~ Restore Debug Session Settings ———— ikalaiciatciad
- [#] HALLc V' Breakpoints V¥ Toolbox IV Breakpoints ¥V Toolbox
Eﬁ DMA ¥ Watch Windows & Performance Analyzer ¥ Watch Windows
[21 DMA.c ¥ Memory Display ¥ Memory Display
263 TIM2
- B-F TIM2c
__ 3 UART CPUDLL: Parameter: Driver DLL: Parameter:
565 VREF [seos1DLL  [pFU6B15 [ssos1DLL  fpFUS8IS .
. B[ VREF.c IDR + SCAT_
= ? SZ‘S:I’EEMV } Dialog DLL: Parameter: Dialog DLL: Parameter: gi : ggiz:
B project [@sooks | (1] |PCYGDLL  [pFUGSIS [TcYGDLL  |pFUSSI5 i
Build Output
1) 4 | Cancel | Defaults | Help |

34-1 U RIPECE
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FU6815 Register Config

_.cwnm—.
[~ Cache Data
L [ Cache Xdata
ﬂ [~ Cache Code
— LVD Setting
[¥ LYD Enable [~ LW Interrupt En
~LVR Config ———————— [~ LW Config
e 3.0v = 7y sy
" 3.5V ¢ 3.8V T ay C 10v
OK

[V Encrpt Enable

Full Encrypt

[ Watch-dog Enable
[V FICEK_MOD

[~ VCC Mode

Cancel |

B 34-2 BB RIF 2RIPIRT

mELSERH?:

1.

FT7F 8051 &ER AR IR, &

ERIHA Target Options HFi%&#E Debug I, 1R LE
34-1 FREHTIERR, FFAE Settings A T—H18E,;

2. REBE 34-2 i TRRHIRE, =i OK, RAEMRETIEH T, 52 BIN HEHESR
% Flash /ZEN oA ECEBIRIFRURR .
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35 EZMLc=R

hRA FEBHAD = d=h-t] &iT&

V1.0 A RR A 2021/09/17 Tt

V1.1 #h0 FU6815Q1 8 2022/05/19 | E387%E

B2 1.1 $5Ehis S AR
1828 29.1.3 EL#k28 CMP5 &R
V12 |52F, BKE5-22EBB545 M 2022/08/29 | Z8&%8

A RABHAERMAMI

158 54 TWE 5-5 Pre-driver 10 BS54 M MERF

FU6865Q/FU6865Q1 BRTE

2 {345 64 T LIN ShEfrifER

3MBR 14.1.8. 14.2.72 B 23.32 EHhXF ADC i&i& 14 89

X AR

4L {85 166 T 14.2.1 FOC_CRO (0x409F)UCSEL 79 RSV

54817 14.2.57. 14.2.58, 15.3.13 & 15.3.15 EPXRIEPSE

g3t

vis 6B E 196 W5 % 206 T CMPCRI1[HALLSEL]A 2022/11/08 | Riwté

HALL_CR[HALLSEL]

74824 15.2.2 &% TIM1_CRO[CFLT]A TIM1_CRO[T1CFLT].

TIM1_CRO[FORCI TIM1_CRO[T1FORC]

8ABINEE 224 WA G SIRIEAILIBHNAER

9.17.1.1 DR ETIEINRIEER

1018174 270 T 22.3.17 PH-SEL1(0x404D)Timer3 I e %%

11 &M

1.7E 1.4 RFHEEIEIN TSD

2.7£ 2 SIBIE X EFTIEI0 GPIO P4.1 DB E4MER i INTO/INT
HIA, P44 1Bh0 GPIO EINTIELEIMEBR BT INT1 38 P4.6
1#10 GPIO 1 INTIECE SRR INT1 A

318X 5.3 GPIO EES4FMHIBETTEN 8-16V HET Gate
Driver |0 B9 H iR, BETEE

43210 5.4 Gate Driver |10 BB 4%

51810 57 % 5-9 SEBEBSFEMEERSE FU6815Q1/

FU685Q1)

V1.4 | 63210 5.10 OSC EBS4FM4ER 5-13 2022/11/15 | ke

74282 5.12 LDO BES4F M ETRES LDO KR ESEE R VCC B

8./82% 13.2.3 =¥ PFC_CR1/UDC_UKMINH (0x40F2);:1%$5

A
<

94884 22.2.2.1 & AMP1 Z@EE.E AMP_CR[AMP1EN]
=1 3 AMP_CRO[AMP1EN] = 1

10.7£ 22.3.7 P1_AN |0 Z7£88 0x4050 &0 HDIO

11.22.3.16 PH-SEL (0x404C) XOE &IN5 KINRE

12 &R AR
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1. MIER LIN INAE;

2. MR 11 BHETBRSRENE,

3. 3 5-5 Gate Driver 10 ES435MH(GERF FU6815Q1/
FU6815L) iR, EEBIRZHEJ9 P1_AN[HDIO] =
1,

4, R 5-10 ZEMARBSIFHIGINE ALK EEL

5. ZH7FE8xd: 1.5.4 XSFR. 15.3.25 TIM1_KFMAX
(0x4092). 15.3.26 TIM1__KFMIN (0x4093). 7.5.2 IPO
(0xB8). 7.5.31P1 (0xC0). 7.5.41P2 (0xC8). 7.5.5IP3

V1.5 (0xD8). 15.3.9 TIM1_CR5 (0x4072). 21.3.5 P4_OE 2023/02/07 | Kt
(OXE9). 21.3.6 P5_OE (0xFB). 21.3.14 P4_PU
(0x4057). 21.3.15 P5_PU (0x4048);

6. EFr 15 = Timer2 & QEP If&E;

7. M5 21.110 &, 21.210 #FIHER;

8. 25.2.1 VREF_CR (0x404F)##& h default Bi% A 32k
INME;

9. {BIE 31 & CRC #xf CRC16-CCITT;

10. RAWEER v7.7.02;

11. &0 AEC-Q100 (Grade 1) AMERRR,

1. PR FU6815Q1/FU6865Q1 BLE;

2. Bh0 FU6864Q Fiik;

3. B 5 ESMSE, MEFRISIRESEMSH,
4, FEFT 1145,

5. 1.2 NAH=IRES RIR5 N B,

6. FHT 1.3 B,

7.

1-1 FU6815L THEEHER]. & 1-2 FU6865Q THEEHEE]
110 32.8kHz SOSC, REF BN TENIIRES

8. 2 3|MIENX UART RXD i ORI S L TXD i ;
9. UNEBRESXHEFERNZF,

10. MIER VDD18 EB[E;

11. 3.2 QFN56_7X7(ERTF FU6865QEHE 3-3

A/
V2.0 QFN56_7X7 iﬂt"z%RT.f, = 3-1 QFN56_7X7 EEE 2023/05/09 i
R AL

12. #YIE 7.3 4MER i,

13. 9 SPIEINERES FU6815L/ FU6865Q;

14. 10.3.3 UT_BAUD (0x9A, 0x9B)1&AN[12]RSV 1R E&;

15. 11 MDU #IE4%iZ MUD_CR /3 MDU_CR,;

16. 11.4.3 MULO_MB (0xOFA2, 0xOFA3). 11.4.9 MUL2_MB
(OXOF42, 0xOF43). 14.3.6 TIM1_IER (0x406D) U IE 17
BRRIR;

17. 12.2.23 UAC (0x409A, 0x409B). 12.2.24 IAC (0x409C,
Ox409D)IESfFR34nRR, BFR. Hbil;

18. 13.2.8 FOC_TRGDLY (0x40A5)SE 82 /= /¥ B BB PH SR AF4E
N EARFER R, 15.1.4 ~ 15.1.8 {EE P Ay —Lb4E
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i=;

19. 15.2.1 TIM2_CRO (0xA1) T2IRE f#iiR “H#HIED: FFm T
thir{ERe” BN “ g TENX;

20. 3 18.1.1 Driver f&@N;

21. 21.3.7 P1_AN (0x4050)HDIO &% B 5EI1E;

22. 22 ADC &35 ADC_SCYC H1F28irFF Rk 22.4.3
DAC_CR(0x4035). 22.4.4 ADC_SCYC(0x4038)#Hik ;

23. 22.4.15ADC10_DR (OxOFEC, OXOFED)Z&A&th
ADC10_DRH(0xOFC)Z4IE 3 ADC10_DRH(OXOFEC);

24, 2922 REMMISIEIRBMERBEEMBETIREN
3.0/3.5/3.8V I MEL, "HEHAEN =,

25. RBHEFMIzE V7.8,

1. 10 FU6864L BIS;

EHSIfIFIZRE RXD2S2, RXD2, RXD2S, RXD.

RXDS 10 £ 5i#iR;

T 3.1 LQFP48_7X7(&R T FU6815L) R R T E,

E#7 3.2 QFN56_7X7(&ERF FU6865Q)F R R ~TE;

4TS B4 IE FU6864Q HMERIERT A%

10.2 UART #2/E15BBIE INI%EA “ £ UART B HR{R1E

V3.0 X HFeR(ERE, 1FMIESE 22.3.16 PH_SEL 2023/09/01
(0x404C)[6]. [543 ~ 22.3.17 PH_SEL1 (0x404D)[7:6]4%
iR, 7,

7. 20RTC SH#RESF R 20 RTC 5 21 195, EF 21
BT EPLAUE N SRIRET S R A . HMERIE BT TN BEIR BA FRE 2R
19. 20. 21 EHIRFF;

8. BIX 28 iTHY PGA HimgAER;

9. M#EfL,

1.1 4514 E BT 28 Timer2 82X FU6815L/FU6865Q LHAEE

&l

P0.0 &1N OLDBGS IN&E: /5 SPI debug Hith;

%— VDD18 B R BEE;

B IHRRIER;

5.2 £ EFMIES I TSR E TA & X(E 105°C,

4 VCC < 15V & Ivce < 30mA &3R4 R EFIEEa

NZIIIREBERK T, HEHR T, ZeeTiER TA&KE;

V3.1 6. 521 FU6815L =BEBEEME. 5.2.2 FU8B65Q £BEHE | 2024/01/26 RELE
SN TR IRIRIRE TA S

7. 11.4.13 MUL3_MC (0xOF3C, 0xOF9D, 0xOF3E, 0x0f3F) 4
IEJ3 MUL3_MC (0xOF3C, 0xOF3D, 0xOF3E, 0xOF3F);

8. 12.2.4 PFC_ADCCH (0x40E1)[7:4]3#R “{$8E PFC B, @
RIRIRIEE 6, BNTEERGHERME, "X/ “{E8E PFC
B, MAUAIRIEBE 12, BUTEERGHERME, ~;

9. 12.2.16 IAC_REF (0x40F4, Ox40F5)##ik PFC {58
(PFC_CRO[PFCEN] = 0)2 9 PFC A {ERE

N

oo W

IR
REEl

-_—

o WD
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(PFC_CRO[PFCEN] = 0);

10. 12.2.21 IAC_UKMIN (Ox40FE, Ox40FF) 44 IE
IAC_UKMINH(0x40E4) /9 IAC_UKMINH(Ox40FE);

1. Z4IE 13.1.10.1 X XA FOC_ETHETA =8 T

LAWTRIZ;
12. 13.2.33 FOC_VALP (0x40C4, 0x40C5) 44 IE255Y W 2279
R.

13. 14.2.2.1 60 EEERTE4ME TICFLT (UMISERBIRA
TIM1_CRO[T1CFLT];

14. YIE TIM1_KR. TIM1_KF T EI%& B TR,

15. ZIFZ7F82Z#R TIM2_CNTR. TIM2_DR. TIM2_ARR o
HEBETBE AN TRLE;

16. 18.1.4 6N Pre-driver #23 ({{UEBF FU6865Q) 1EHNiE
&S FU6864Q/FU6864L ;

17. 3 18 1 FU6865Q NE Pre-driver (SSEEXRIEINER
BIE FU6864Q/FU6864L ;

18. EEFAE 27 1 VHALF #5895 QA M BB R A E 27 1
VHALF &g A His O, MR P3_AN[2];

19. #IF 28.3.1 AMP CRO (x404E)9 AMP_CRO (0x404E);

20. 29.1.2 LbiR2E CMP4 MIfR CMP4 A— DR LLIRES, &
¥ CMP4 B9 A iR O AN & 29-7 FR7R;

21. AL,

i FU6815T BL S,

1.1 $5M% PFC 1810 G&ERTF FU6815L);

3|53 P0.0 OLDBGS #ik &N “ea 4”508,

2.5 FU6865Q QFN56 5| I5IZREH VDD5 5| RIThgEHE

R

37 2.10 FU6864L LQFP52 3IHIE;

4iTERIB MIPS RESR (MHzZ);

7. 5.5.2 FU6864Q 6N Pre-driver 10 BS54, 5.5.3
FU6864L 6N Pre-driver 10 BS4F I NS NZEREE
Veugvew. BMZFENRIEERE Vsusvsw FITSEL;

o=

o o

8. X4 ADC EHET LS SRALETE: =5/
VAO 1o 5 g mEp AR eSS M 2; 2024109114 | g

10. 6.4 EBERIFEMEREN VDD BEJ VCC BE;

11. EHE 12 6 PWM 5 IAC/UAC FRAERFHLE LA IUED XX
FiR8E;

12. 12.1.8.2 IAC R+ EHiBARE EER ADC BiE& 6 NEE
{$F ADC i&3& 12;

13. BHE 13, 14, 15, 16, 18, 29 EEHIEE,

14. 15Timer 2 B 15-1 HEXRIBIEE . B 15-5 WARE
RIENRIZEERIFRZ 728 T20PM;

15. 26.2.1 VREF_VHALF_CR(0x404F)[5]##iA U IES|#I4MES
BIEN 1uF ~ 47uF BE;
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16. 29.1.1 tb#%88 CMP3 B “BCE P2_AN[6]. P2_OE[6] =
1, {£8E CMP3, RMIAIRSEHE, "N BEE
P2_AN[6]. P2_OE[6] =1, {#LLIRBRIKIESHAZE
P2.6, ”;

17. % 321 CRC infEES SIRA MR ARIE AR, AERIE
= 32.2 CRC16 ZIRL;

18. MHEtRESK,
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hRAR 1% BF

IRIFFBOIEIEREE (R BRHBBMRAE (LATER: BIERE) .

AU F/E I RE, IZIRRRREX A SAEFrEA AR m (BIEBE. ARETAR/aER
) #HTERHNF, AEPESHNEERIEERRNEPET—REER, BERENEFN
WRREVES TR, EEMIERRRTRIERARRETEF. BERZEEE=STNENE
N, NMREHDEMBANRIRIZEFRF,

ARIERRVARIERZ RS, ARERERRPHBETY, FUREVRMARNBUEAREARSG
(EF. M. #EiE. X% 0%, FLHRESEMEDTHEN) | MAREEATRTHITES.
&%, R, FRTRRRFAIEINETET, TASELENRTIASTERPIEDTRRTE
fEEESR.

IgERHE GRYID BRIDBIRAT

I TR LU XA o — BRIE A —HB 11 45K 2 4% 203
BR4%: 518057

Bi%: 0755-26867710

f£H: 0755-26867715

It : www.fortiortech.com

RXHFREAS
EBEEE GRIl) BROBRABRNAE, RE—IRA,

V4.0 409 www fortiortech.com


http://www.fortiortech.com/

	目  录
	符号意义说明
	英文缩写及说明
	1 系统介绍
	1.1 特性
	1.2 应用场景
	1.3 概述
	1.4 系统框图
	1.4.1 FU6815L功能框图
	1.4.2 FU6815T功能框图
	1.4.3 FU6865Q功能框图
	1.4.4 FU6864Q功能框图
	1.4.5 FU6864L功能框图

	1.5 Memory空间
	1.5.1 Program Memory
	1.5.2 Data Memory
	1.5.3 SFR
	1.5.4 XSFR


	2 引脚定义
	2.1 FU6815L LQFP48 引脚列表
	2.2 FU6815L LQFP48 引脚图
	2.3 FU6815T TSSOP28引脚列表
	2.4 FU6815T TSSOP28引脚图
	2.5 FU6865Q QFN56引脚列表
	2.6 FU6865Q QFN56 引脚图
	2.7 FU6864Q QFN48-38引脚列表
	2.8 FU6864Q QFN48-38引脚图
	2.9 FU6864L LQFP52引脚列表
	2.10 FU6864L LQFP52引脚图

	3 封装尺寸信息
	3.1 LQFP48_7X7(适用于FU6815L)
	3.2 TSSOP28_9.7X4.4(适用于FU6815T)
	3.3 QFN56_7X7(适用于FU6865Q)
	3.4 QFN48-38_7X7(适用于FU6864Q)
	3.5 LQFP52_10X10(适用于FU6864L）

	4 订购信息
	5 电气特性
	5.1 绝对最大额定值
	5.1.1 FU6815L绝对最大额定值
	5.1.2 FU6815T绝对最大额定值
	5.1.3 FU6865Q绝对最大额定值
	5.1.4 FU6864Q绝对最大额定值
	5.1.5 FU6864L绝对最大额定值

	5.2 全局电气特性
	5.2.1 FU6815L全局电气特性
	5.2.2 FU6815T全局电气特性
	5.2.3 FU6865Q全局电气特性
	5.2.4 FU6864Q全局电气特性
	5.2.5 FU6864L全局电气特性

	5.3 GPIO电气特性
	5.3.1 FU6815L GPIO电气特性
	5.3.2 FU6815T GPIO电气特性
	5.3.3 FU6865Q GPIO电气特性
	5.3.4 FU6864Q GPIO电气特性
	5.3.5 FU6864L GPIO电气特性

	5.4 PWM IO电气特性(适用于FU6815L / FU6815T)
	5.4.1 FU6815L PWM IO电气特性
	5.4.2 FU6815T PWM IO电气特性

	5.5 6N Pre-driver IO电气特性(适用于FU6865Q / FU6864Q / FU6864L)
	5.5.1 FU6865Q 6N Pre-driver IO电气特性
	5.5.2 FU6864Q 6N Pre-driver IO电气特性
	5.5.3 FU6864L 6N Pre-driver IO电气特性

	5.6 ADC电气特性
	5.6.1 FU6815L ADC电气特性
	5.6.2 FU6815T ADC电气特性
	5.6.3 FU6865Q ADC电气特性
	5.6.4 FU6864Q ADC电气特性
	5.6.5 FU6864L ADC电气特性

	5.7 参考电压电气特性
	5.7.1 FU6815L参考电压电气特性
	5.7.2 FU6815T参考电压电气特性
	5.7.3 FU6865Q参考电压电气特性
	5.7.4 FU6864Q参考电压电气特性
	5.7.5 FU6864L参考电压电气特性

	5.8 运算放大器电气特性
	5.8.1 FU6815L运算放大器电气特性
	5.8.2 FU6815T运算放大器电气特性
	5.8.3 FU6865Q运算放大器电气特性
	5.8.4 FU6864Q运算放大器电气特性
	5.8.5 FU6864L运算放大器电气特性

	5.9 BEMF电气特性
	5.9.1 FU6815L BEMF电气特性
	5.9.2 FU6815T BEMF电气特性
	5.9.3 FU6865Q BEMF电气特性
	5.9.4 FU6864Q BEMF电气特性
	5.9.5 FU6864L BEMF电气特性

	5.10 OSC电气特性
	5.10.1 FU6815L OSC电气特性
	5.10.2 FU6815T OSC电气特性
	5.10.3 FU6865Q OSC电气特性
	5.10.4 FU6864Q OSC电气特性
	5.10.5 FU6864L OSC电气特性

	5.11 复位电气特性
	5.11.1 FU6815L复位电气特性
	5.11.2 FU6815T复位电气特性
	5.11.3 FU6865Q复位电气特性
	5.11.4 FU6864Q复位电气特性
	5.11.5 FU6864L复位电气特性

	5.12 LDO电气特性
	5.12.1 FU6815L LDO电气特性
	5.12.2 FU6815T LDO电气特性
	5.12.3 FU6865Q LDO电气特性
	5.12.4 FU6864Q LDO电气特性
	5.12.5 FU6864L LDO电气特性

	5.13 封装热阻
	5.13.1 FU6815L LQFP48封装热阻
	5.13.2 FU6815T TSSOP28封装热阻
	5.13.3 FU6865Q QFN56封装热阻
	5.13.4 FU6864Q QFN48-38封装热阻
	5.13.5 FU6864L LQFP52封装热阻


	6 复位控制
	6.1 复位源(RST_SR)
	6.2 复位使能
	6.3 外部引脚复位、上电复位
	6.4 低电压保护复位
	6.5 看门狗溢出复位
	6.6 RSTFED复位
	6.7 RSTDBG复位
	6.8 软复位
	6.9 复位寄存器
	6.9.1 RST_SR (0xC9)


	7 中断
	7.1 中断简介
	7.2 中断源使能
	7.3 外部中断
	7.4 中断说明
	7.5 中断寄存器
	7.5.1 IE (0xA8)
	7.5.2 IP0 (0x8A)
	7.5.3 IP1 (0x8B)
	7.5.4 IP2 (0x8C)
	7.5.5 IP3 (0x8D)
	7.5.6 TCON (0x88)
	7.5.7 P1_IE (0xD1)
	7.5.8 P1_IF (0xD2)
	7.5.9 P4_IE (0xD3)
	7.5.10 P4_IF (0xD4)


	8 I2C
	8.1 I2C简介
	8.2 I2C操作说明
	8.2.1 主机模式
	8.2.2 从机模式
	8.2.3 I2C中断源

	8.3 I2C寄存器
	8.3.1 I2C_CR (0x4028)
	8.3.2 I2C_ID (0x4029)
	8.3.3 I2C_DR (0x402A)
	8.3.4 I2C_SR (0x402B)


	9 SPI（仅适用于FU6815L / FU6865Q）
	9.1 SPI简介
	9.2 SPI操作说明
	9.2.1 信号说明
	9.2.1.1 主输出、从输入(MOSI)
	9.2.1.2 主输入、从输出(MISO)
	9.2.1.3 串行时钟(SCLK)
	9.2.1.4 片选信号(NSS)

	9.2.2 SPI主机模式
	9.2.2.1 主机模式配置

	9.2.3 SPI从机模式
	9.2.3.1 从机模式配置

	9.2.4 SPI中断源
	9.2.5 串行时钟时序

	9.3 SPI寄存器
	9.3.1 SPI_CR0 (0x4030)
	9.3.2 SPI_CR1 (0x4031)
	9.3.3 SPI_CLK (0x4032)
	9.3.4 SPI_DR (0x4033)


	10 UART
	10.1 UART简介
	10.2 UART操作说明
	10.2.1 UART1操作说明
	10.2.1.1 UART1模式0
	10.2.1.2 UART1模式1
	10.2.1.3 UART1模式2
	10.2.1.4 UART1模式3
	10.2.1.5 UART1中断源

	10.2.2 UART2操作说明
	10.2.2.1 UART2模式0
	10.2.2.2 UART2模式1
	10.2.2.3 UART2模式2
	10.2.2.4 UART2模式3
	10.2.2.5 UART2中断源


	10.3 UART1寄存器
	10.3.1 UT_CR (0x98)
	10.3.2 UT_DR (0x99)
	10.3.3 UT_BAUD (0x9A, 0x9B)

	10.4 UART2寄存器
	10.4.1 UT2_CR (0xD8)
	10.4.2 UT2_DR (0x89)
	10.4.3 UT2_BAUD (0x4042, 0x4043)


	11 MDU
	11.1 MDU简介
	11.2 MDU特性
	11.3 MDU功能说明
	11.3.1 操作方法
	11.3.2 运算结果左移1位的16位有符号乘法
	11.3.3 16位有符号乘法
	11.3.4 16位无符号乘法
	11.3.5 32位/16位的无符号除法
	11.3.6 低通滤波器
	11.3.7 坐标转换(sin/cos计算)
	11.3.8 反正切函数
	11.3.9 PI/PID
	11.3.9.1 PI/PID简介
	11.3.9.2 PI/PID特性
	11.3.9.3 PI/PID操作说明


	11.4 MDU寄存器
	11.4.1 MDU_CR (0xC1)
	11.4.2 MUL0_MA (0x0FA0, 0x0FA1)
	11.4.3 MUL0_MB (0x0FA2, 0x0FA3)
	11.4.4 MUL0_MC (0x0FA4, 0x0FA5, 0x0FA6, 0x0FA7)
	11.4.5 MUL1_MA (0x0F98, 0x0F99)
	11.4.6 MUL1_MB (0x0F9A, 0x0F9B)
	11.4.7 MUL1_MC (0x0F9C, 0x0F9D, 0x0F9E, 0x0F9F)
	11.4.8 MUL2_MA (0x0F40, 0x0F41)
	11.4.9 MUL2_MB (0x0F42, 0x0F43)
	11.4.10 MUL2_MC (0x0F44, 0x0F45, 0x0F46, 0x0F47)
	11.4.11 MUL3_MA (0x0F38, 0x0F39)
	11.4.12 MUL3_MB (0x0F3A, 0x0F3B)
	11.4.13 MUL3_MC (0x0F3C, 0x0F3D, 0x0F3E, 0x0F3F)
	11.4.14 DIV0_DA (0x0F8C, 0x0F8D, 0x0F8E, 0x0F8F)
	11.4.15 DIV0_DB (0x0F90, 0x0F91)
	11.4.16 DIV0_DQ (0x0F92, 0x0F93, 0x0F94, 0x0F95)
	11.4.17 DIV0_DR (0x0F96, 0x0F97)
	11.4.18 DIV1_DA (0x0F80, 0x0F81, 0x0F82, 0x0F83)
	11.4.19 DIV1_DB (0x0F84, 0x0F85)
	11.4.20 DIV1_DQ (0x0F86, 0x0F87, 0x0F88, 0x0F89)
	11.4.21 DIV1_DR (0x0F8A, 0x0F8B)
	11.4.22 DIV2_DA (0x0F2C, 0x0F2D, 0x0F2E, 0x0F2F)
	11.4.23 DIV2_DB (0x0F30, 0x0F31)
	11.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F34, 0x0F35)
	11.4.25 DIV2_DR (0x0F36, 0x0F37)
	11.4.26 DIV3_DA (0x0F20, 0x0F21, 0x0F22, 0x0F23)
	11.4.27 DIV3_DB (0x0F24, 0x0F25)
	11.4.28 DIV3_DQ (0x0F26, 0x0F27, 0x0F28, 0x0F29)
	11.4.29 DIV3_DR (0x0F2A, 0x0F2B)
	11.4.30 SCAT0_COS (0x0F16, 0x0F17)
	11.4.31 SCAT0_SIN (0x0F18, 0x0F19)
	11.4.32 SCAT0_THE (0x0F1A, 0x0F1B)
	11.4.33 SCAT0_RES1 (0x0F1C, 0x0F1D)
	11.4.34 SCAT0_RES2 (0x0F1E, 0x0F1F)
	11.4.35 SCAT1_COS (0x0F0C, 0x0F0D)
	11.4.36 SCAT1_SIN (0x0F0E, 0x0F0F)
	11.4.37 SCAT1_THE (0x0F10, 0x0F11)
	11.4.38 SCAT1_RES1 (0x0F12, 0x0F13)
	11.4.39 SCAT1_RES2 (0x0F14, 0x0F15)
	11.4.40 SCAT2_COS (0x0F02, 0x0F03)
	11.4.41 SCAT2_SIN (0x0F04, 0x0F05)
	11.4.42 SCAT2_THE (0x0F06, 0x0F07)
	11.4.43 SCAT2_RES1 (0x0F08, 0x0F09)
	11.4.44 SCAT2_RES2 (0x0F0A, 0x0F0B)
	11.4.45 SCAT3_COS (0x0EF8, 0x0EF9)
	11.4.46 SCAT3_SIN (0x0EFA, 0x0EFB)
	11.4.47 SCAT3_THE (0x0EFC, 0x0EFD)
	11.4.48 SCAT3_RES1 (0x0EFE, 0x0EFF)
	11.4.49 SCAT3_RES2 (0x0F00, 0x0F01)
	11.4.50 LPF0_K (0x0FD0, 0x0FD1)
	11.4.51 LPF0_X (0x0FD2, 0x0FD3)
	11.4.52 LPF0_Y (0x0FD4, 0x0FD5, 0x0FD6, 0x0FD7)
	11.4.53 LPF1_K (0x0FC8, 0x0FC9)
	11.4.54 LPF1_X (0x0FCA, 0x0FCB)
	11.4.55 LPF1_Y (0x0FCC, 0x0FCD, 0x0FCE, 0x0FCF)
	11.4.56 LPF2_K (0x0F78, 0x0F79)
	11.4.57 LPF2_X (0x0F7A, 0x0F7B)
	11.4.58 LPF2_Y (0x0F7C, 0x0F7D, 0x0F7E, 0x0F7F)
	11.4.59 LPF3_K (0x0F70, 0x0F71)
	11.4.60 LPF3_X (0x0F72, 0x0F73)
	11.4.61 LPF3_Y (0x0F74, 0x0F75, 0x0F76, 0x0F77)
	11.4.62 PI0_KP (0x0FB8, 0x0FB9)
	11.4.63 PI0_EK1 (0x0FBA, 0x0FBB)
	11.4.64 PI0_EK (0x0FBC, 0x0FBD)
	11.4.65 PI0_KI (0x0FBE, 0x0FBF)
	11.4.66 PI0_UKH (0x0FC0, 0x0FC1)
	11.4.67 PI0_UKL (0x0FC2, 0x0FC3)
	11.4.68 PI0_UKMAX (0x0FC4, 0x0FC5)
	11.4.69 PI0_UKMIN (0x0FC6, 0x0FC7)
	11.4.70 PI1_KP (0x0FA8, 0x0FA9)
	11.4.71 PI1_EK1 (0x0FAA, 0x0FAB)
	11.4.72 PI1_EK (0x0FAC, 0x0FAD)
	11.4.73 PI1_KI (0x0FAE, 0x0FAF)
	11.4.74 PI1_UKH (0x0FB0, 0x0FB1)
	11.4.75 PI1_UKL (0x0FB2, 0x0FB3)
	11.4.76 PI1_UKMAX (0x0FB4, 0x0FB5)
	11.4.77 PI1_UKMIN (0x0FB6, 0x0FB7)
	11.4.78 PI2_KP (0x0F5C, 0x0F5D)
	11.4.79 PI2_EK1 (0x0F5E, 0x0F5F)
	11.4.80 PI2_EK (0x0F60, 0x0F61)
	11.4.81 PI2_KI (0x0F62, 0x0F63)
	11.4.82 PI2_UKH (0x0F64, 0x0F65)
	11.4.83 PI2_UKL (0x0F66, 0x0F67)
	11.4.84 PI2_MAX (0x0F68, 0x0F69)
	11.4.85 PI2_MIN (0x0F6A, 0x0F6B)
	11.4.86 PI2_KD (0x0F6C, 0x0F6D)
	11.4.87 PI2_EK2 (0x0F6E, 0x0F6F)
	11.4.88 PI3_KP (0x0F48, 0x0F49)
	11.4.89 PI3_EK1 (0x0F4A, 0x0F4B)
	11.4.90 PI3_EK (0x0F4C, 0x0F4D)
	11.4.91 PI3_KI (0x0F4E, 0x0F4F)
	11.4.92 PI3_UKH (0x0F50, 0x0F51)
	11.4.93 PI3_UKL (0x0F52, 0x0F53)
	11.4.94 PI3_UKMAX (0x0F54, 0x0F55)
	11.4.95 PI3_UKMIN (0x0F56, 0x0F57)
	11.4.96 PI3_KD (0x0F58, 0x0F59)
	11.4.97 PI3_EK2 (0x0F5A, 0x0F5B)


	12 PFC
	12.1 PFC操作说明
	12.1.1 简介
	12.1.2 电压误差补偿模块
	12.1.3 电压前馈补偿模块
	12.1.4 平均电压UAVG的计算
	12.1.5 电流误差补偿模块
	12.1.6 PWM输出模块
	12.1.7 过流保护与逐波限流
	12.1.8 UAC/IAC/UDC采样
	12.1.8.1 UDC采样
	12.1.8.2 IAC采样
	12.1.8.3 UAC采样


	12.2 PFC寄存器
	12.2.1 PFC_CR2 (0x4063)
	12.2.2 PFC_CR0 (0x40E0)
	12.2.3 PFC_CR1/UDC_UKMINH (0x40F2)
	12.2.4 PFC_ADCCH (0x40E1)
	12.2.5 PFC_CSO (0x40E2, 0x40E3)
	12.2.6 PFC_ARR (0x40E4, 0x40E5)
	12.2.7 PFC_UAVG (0x40E4, 0x40E5)
	12.2.8 PFC_DR (0x40E6, 0x40E7)
	12.2.9 UDC_REF (0x40E8, 0x40E9)
	12.2.10 UDC_UK (0x40EA, 0x40EB)
	12.2.11 UDC_KP (0x40EC, 0x40ED)
	12.2.12 UDC_KI (0x40EE, 0x40EF)
	12.2.13 UDC_UKMAX (0x40F0, 0x40F1)
	12.2.14 UDC_UKMIN (0x40F2, 0x40F3)
	12.2.15 PFC_KM (0x40F3)
	12.2.16 IAC_REF (0x40F4, 0x40F5)
	12.2.17 IAC_UK (0x40F6, 0x40F7)
	12.2.18 IAC_KP (0x40F8, 0x40F9)
	12.2.19 IAC_KI (0x40FA, 0x40FB)
	12.2.20 IAC_UKMAX (0x40FC, 0x40FD)
	12.2.21 IAC_UKMIN (0x40FE, 0x40FF)
	12.2.22 PFC_TRGDLY/PFC_OUTARR (0x40FE, 0x40FF)
	12.2.23 PFC__UAC (0x409A, 0x409B)
	12.2.24 PFC__IAC (0x409C, 0x409D)


	13 FOC
	13.1 FOC说明
	13.1.1 FOC简介
	13.1.2 参考输入
	13.1.3 PI控制器
	13.1.4 坐标转换
	13.1.4.1 Park逆变换
	13.1.4.2 Clarke逆变换
	13.1.4.3 Clarke变换
	13.1.4.4 Park变换

	13.1.5 SVPWM
	13.1.5.1 七段式SVPWM
	13.1.5.2 五段式SVPWM

	13.1.6 过调制
	13.1.7 死区补偿
	13.1.8 电流电压采样
	13.1.8.1 单电阻采样模式
	13.1.8.2 双三电阻采样模式
	13.1.8.3 电流采样偏置

	13.1.9 角度模式
	13.1.9.1 爬坡强制角度
	13.1.9.2 强拉角度
	13.1.9.3 估算器角度
	13.1.9.3.1 估算器估算角度
	13.1.9.3.2 估算器强制角度
	13.1.9.3.3 角度平滑切换
	13.1.9.3.4 角度补偿


	13.1.10 电机实时参数
	13.1.10.1 顺风逆风检测
	13.1.10.2 反电动势检测
	13.1.10.3 电机功率

	13.1.11 FG输出产生

	13.2 FOC寄存器
	13.2.1 FOC_CR0 (0x409F)
	13.2.2 FOC_CR1 (0x40A0)
	13.2.3 FOC_CR2 (0x40A1)
	13.2.4 FOC_CR3 (0x409E)
	13.2.5 FOC_TSMIN (0x40A2)
	13.2.6 FOC_TGLI (0x40A3)
	13.2.7 FOC_TBLO (0x40A4)
	13.2.8 FOC_TRGDLY (0x40A5)
	13.2.9 FOC_CSO (0x40A6, 0x40A7)
	13.2.10 FOC__RTHESTEP (0x40A8, 0x40A9)
	13.2.11 FOC_RTHEACC (0x40AA, 0x40AB)
	13.2.12 FOC_EOMELPF (0x40AA, 0x40AB)
	13.2.13 FOC_RTHECNT (0x40AC)
	13.2.14 FOC_THECOR (0x40AD)
	13.2.15 FOC__EMF (0x40AE, 0x40AF)
	13.2.16 FOC_THECOMP (0x40AE, 0x40AF)
	13.2.17 FOC_DMAX (0x40B0, 0x40B1)
	13.2.18 FOC__OMEEST (0x40B0, 0x40B1)
	13.2.19 FOC_DMIN (0x40B2, 0x40B3)
	13.2.20 FOC_ATAN_THETA(0x40B2, 0x40B3)
	13.2.21 FOC_QMAX (0x40B4, 0x40B5)
	13.2.22 FOC_QMIN (0x40B6, 0x40B7)
	13.2.23 FOC__UD (0x40B8, 0x40B9)
	13.2.24 FOC__UQ (0x40BA, 0x40BB)
	13.2.25 FOC__ID (0x40BC, 0x40BD)
	13.2.26 FOC__IQ (0x40BE, 0x40BF)
	13.2.27 FOC__IBET (0x40C0, 0x40C1)
	13.2.28 FOC_IQ_LPFK (0x40C0)
	13.2.29 FOC_ID_LPFK (0x40C1)
	13.2.30 FOC__VBET (0x40C2, 0x40C3)
	13.2.31 FOC_UDCPS (0x40C2, 0x40C3)
	13.2.32 FOC_UQCPS (0x40C4, 0x40C5)
	13.2.33 FOC__VALP (0x40C4, 0x40C5)
	13.2.34 FOC_FLUX (0x40C6, 0x40C7)
	13.2.35 FOC__IC (0x40C6, 0x40C7)
	13.2.36 FOC_LQ (0x40C8, 0x40C9)
	13.2.37 FOC__IB (0x40C8, 0x40C9)
	13.2.38 FOC_LD (0x40CA, 0x40CB)
	13.2.39 FOC__IA (0x40CA, 0x40CB)
	13.2.40 FOC__THETA (0x40CC, 0x40CD)
	13.2.41 FOC__ETHETA (0x40CE, 0x40CF)
	13.2.42 FOC__EALP (0x40D0, 0x40D1)
	13.2.43 FOC__EBET (0x40D2, 0x40D3)
	13.2.44 FOC__EOME (0x40D4, 0x40D5)
	13.2.45 FOC__UQEX (0x40D6, 0x40D7)
	13.2.46 FOC_KFG (0x40D6, 0x40D7)
	13.2.47 FOC__POW (0x40D8, 0x40D9)
	13.2.48 FOC_EOMEKLPF (0x40D8)
	13.2.49 FOC__IAMAX (0x40DA, 0x40DB)
	13.2.50 FOC__IBMAX (0x40DC, 0x40DD)
	13.2.51 FOC__ICMAX (0x40DE, 0x40DF)
	13.2.52 FOC_EFREQMAX (0x406F)
	13.2.53 FOC_DKP (0x4070, 0x4071)
	13.2.54 FOC_EKP (0x4074, 0x4075)
	13.2.55 FOC_EKI (0x4076, 0x4077)
	13.2.56 FOC_KSLIDE (0x4078, 0x4079)
	13.2.57 FOC_EKLPFMIN (0x407A, 0x407B)
	13.2.58 FOC_DKI (0x407C, 0x407D)
	13.2.59 FOC_OMEKLPF (0x407E, 0x407F)
	13.2.60 FOC_FBASE (0x4080, 0x4081)
	13.2.61 FOC_EFREQACC (0x4082, 0x4083)
	13.2.62 FOC_EFREQMIN (0x4084, 0x4085)
	13.2.63 FOC_EFREQHOLD (0x4086, 0x4087)
	13.2.64 FOC_EK3 (0x4088, 0x4089)
	13.2.65 FOC_EK4 (0x408A, 0x408B)
	13.2.66 FOC_EK1 (0x408C, 0x408D)
	13.2.67 FOC_EK2 (0x408E, 0x408F)
	13.2.68 FOC_IDREF (0x4090, 0x4091)
	13.2.69 FOC_IQREF (0x4092, 0x4093)
	13.2.70 FOC_QKP (0x4094, 0x4095)
	13.2.71 FOC_QKI (0x4096, 0x4097)
	13.2.72 FOC__UDCFLT (0x4098, 0x4099)


	14 Timer1
	14.1 Timer1操作说明
	14.1.1 Timer1计数单元
	14.1.1.1 分频器
	14.1.1.2 基本计数器
	14.1.1.3 重载计数器

	14.1.2 位置检测
	14.1.2.1 位置检测信号
	14.1.2.2 CMP/GPIO位置检测事件
	14.1.2.3 ADC位置检测事件
	14.1.2.4 采样
	14.1.2.5 滤波

	14.1.3 写入时序中断
	14.1.4 Timer1中断

	14.2 BLDC电机方波驱动
	14.2.1 方波驱动的六步换相
	14.2.2 方波驱动的工作原理
	14.2.2.1 60度基准时间
	14.2.2.2 60度强制换相
	14.2.2.3 续流屏蔽
	14.2.2.4 位置检测成功到换相的角度
	14.2.2.5 逐波限流


	14.3 Timer1寄存器
	14.3.1 TIM1_CR0 (0x4068)
	14.3.2 TIM1_CR1 (0x4069)
	14.3.3 TIM1_CR2 (0x406A)
	14.3.4 TIM1_CR3 (0x406B)
	14.3.5 TIM1_CR4 (0x406C)
	14.3.6 TIM1_IER (0x406D)
	14.3.7 TIM1_SR (0x406E)
	14.3.8 TIM1__BCOR (0x4070, 0x4071)
	14.3.9 TIM1_CR5 (0x4072)
	14.3.10 TIM1_DBR1 (0x4074, 0x4075)
	14.3.11 TIM1_DBR2 (0x4076, 0x4077)
	14.3.12 TIM1_DBR3 (0x4078, 0x4079)
	14.3.13 TIM1_DBR4 (0x407A, 0x407B)
	14.3.14 TIM1_DBR5 (0x407C, 0x407D)
	14.3.15 TIM1_DBR6 (0x407E, 0x407F)
	14.3.16 TIM1_DBR7 (0x4080, 0x4081)
	14.3.17 TIM1__BCNTR (0x4082, 0x4083)
	14.3.18 TIM1__BCCR (0x4084, 0x4085)
	14.3.19 TIM1__BARR (0x4086, 0x4087)
	14.3.20 TIM1__RARR (0x4088, 0x4089)
	14.3.21 TIM1__RCNTR (0x408A, 0x408B)
	14.3.22 TIM1__UCOP (0x408C, 0x408D)
	14.3.23 TIM1__UFLP (0x408E, 0x408F)
	14.3.24 TIM1__URES (0x4090, 0x4091)
	14.3.25 TIM1_KRMAX (0x4092)
	14.3.26 TIM1_KFMIN (0x4093)
	14.3.27 TIM1_KF (0x4094, 0x4095)
	14.3.28 TIM1_KR (0x4096, 0x4097)
	14.3.29 TIM1__ITRIP (0x4098, 0x4099)


	15 Timer2
	15.1 Timer2操作说明
	15.1.1 分频器
	15.1.2 TIM2__CNTR的读写和计数
	15.1.3 输出模式
	15.1.3.1 TIM2__ARR/TIM2__DR的读写
	15.1.3.2 高/低电平输出模式
	15.1.3.3 PWM输出
	15.1.3.4 中断事件

	15.1.4 输入信号滤波和边沿检测
	15.1.5 输入捕获模式
	15.1.6 输入计数模式
	15.1.7 QEP&RSD模式
	15.1.7.1 RSD的比较器采样

	15.1.8 步进模式

	15.2 Timer2寄存器
	15.2.1 TIM2_CR0 (0xA1)
	15.2.2 TIM2_CR1 (0xA9)
	15.2.3 TIM2__CNTR (0xAA, 0xAB)
	15.2.4 TIM2__DR (0xAC, 0xAD)
	15.2.5 TIM2__ARR (0xAE, 0xAF)


	16  Timer3/Timer4
	16.1 Timer3/Timer4操作说明
	16.1.1 分频器
	16.1.2 TIMx__CNTR的读写和计数
	16.1.3 输出模式
	16.1.3.1 高/低电平输出模式
	16.1.3.2 PWM输出
	16.1.3.3 中断事件

	16.1.4 输入信号滤波和边沿检测
	16.1.5 输入捕获模式
	16.1.6 Timer4的FG输出模式

	16.2 Timer3/Timer4寄存器
	16.2.1 TIMx_CR0 (0x9C/0x9E) (x = 3/4)
	16.2.2 TIMx_CR1 (0x9D/0x9F) (x = 3/4)
	16.2.3 TIMx__CNTR (0xA2, 0xA3/0x92, 0x93) (x = 3/4)
	16.2.4 TIMx__DR (0xA4, 0xA5/0x94, 0x95) (x = 3/4)
	16.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)


	17 Systick
	17.1 Systick操作说明
	17.2 Systick寄存器
	17.2.1 DRV_SR (0x4061)
	17.2.2 SYST_ARR (0x4064, 0x4065)


	18 Driver
	18.1 Driver操作说明
	18.1.1 Driver简介
	18.1.2 输出控制模块
	18.1.2.1 计数比较模块
	18.1.2.2 死区模块
	18.1.2.3 输出使能与极性
	18.1.2.4 中断
	18.1.2.4.1 比较匹配中断
	18.1.2.4.2 FG中断


	18.1.3 PWM模式(仅适用于FU6815L / FU6815T)
	18.1.4 6N Pre-driver模式(适用于FU6865Q/FU6864Q/FU6864L)

	18.2 Driver寄存器
	18.2.1 PI_CR (0xF9)
	18.2.2 DRV_CR (0x4062)
	18.2.3 DRV_SR (0x4061)
	18.2.4 DRV_OUT (0xF8)
	18.2.5 DRV_CMR (0x405C, 0x405D)
	18.2.6 DRV_ARR (0x405E, 0x405F)
	18.2.7 DRV_COMR (0x405A, 0x405B)
	18.2.8 DRV_DR (0x4058, 0x4059)
	18.2.9 DRV_DTR (0x4060)
	18.2.10 DRV__CNTR (0x4066, 0x4067)


	19 时钟
	19.1 时钟简介
	19.2 时钟操作说明
	19.2.1 外部慢时钟操作说明(仅适用于FU6815L/FU6865Q)

	19.3 时钟校准
	19.3.1 时钟校准简介
	19.3.2 时钟校准寄存器
	19.3.2.1 CAL_CR0 (0x4044) CAL_CR1 (0x4045)



	20 WDT
	20.1 WDT使用注意事项
	20.2 WDT操作说明
	20.3 WDT寄存器
	20.3.1 WDT_CR (0x4026)
	20.3.2 WDT_ARR (0x4027)
	20.3.3 CCFG1 (0x401E)


	21 RTC
	21.1 RTC基本功能框图
	21.2 RTC操作说明
	21.3 RTC寄存器
	21.3.1 RTC_TM (0x402C, 0x402D)
	21.3.2 RTC_STA (0x402E)


	22 IO
	22.1 IO简介
	22.2 IO配置说明
	22.3 IO寄存器
	22.3.1 P0_OE (0xFC)
	22.3.2 P1_OE (0xFD)
	22.3.3 P2_OE (0xFE)
	22.3.4 P3_OE (0xFF)
	22.3.5 P4_OE (0xE9)
	22.3.6 P5_OE (0xFB)
	22.3.7 P1_AN (0x4050)
	22.3.8 P2_AN (0x4051)
	22.3.9 P3_AN (0x4052)
	22.3.10 P0_PU (0x4053)
	22.3.11 P1_PU (0x4054)
	22.3.12 P2_PU (0x4055)
	22.3.13 P3_PU (0x4056)
	22.3.14 P4_PU (0x4057)
	22.3.15 P5_PU (0x4048)
	22.3.16 PH_SEL (0x404C)
	22.3.17 PH_SEL1 (0x404D)
	22.3.18 P0 (0x80)
	22.3.19 P1 (0x90)
	22.3.20 P2 (0xA0)
	22.3.21 P3 (0xB0)
	22.3.22 P4 (0xB8)
	22.3.23 P5 (0xC0)


	23 ADC
	23.1 ADC简介
	23.2 ADC框图
	23.3 ADC操作说明
	23.3.1 顺序采样模式
	23.3.2 触发采样模式
	23.3.3 输出数据格式

	23.4 ADC寄存器
	23.4.1 ADC_CR (0x4039)
	23.4.2 ADC_MASK (0x4036, 0x4037)
	23.4.3 DAC_CR (0x4035)
	23.4.4 ADC_SCYC (0x4038)
	23.4.5 ADC0_DR (0x0FD8, 0x0FD9)
	23.4.6 ADC1_DR (0x0FDA, 0x0FDB)
	23.4.7 ADC2_DR (0x0FDC, 0x0FDD)
	23.4.8 ADC3_DR (0x0FDE, 0x0FDF)
	23.4.9 ADC4_DR (0x0FE0, 0x0FE1)
	23.4.10 ADC5_DR (0x0FE2, 0x0FE3)
	23.4.11 ADC6_DR (0x0FE4, 0x0FE5)
	23.4.12 ADC7_DR (0x0FE6, 0x0FE7)
	23.4.13 ADC8_DR (0x0FE8, 0x0FE9)
	23.4.14 ADC9_DR (0x0FEA, 0x0FEB)
	23.4.15 ADC10_DR (0x0FEC, 0x0FED)
	23.4.16 ADC11_DR (0x0FEE, 0x0FEF)
	23.4.17 ADC12_DR (0x0FF0, 0x0FF1)
	23.4.18 ADC13_DR (0x0FF2, 0x0FF3)


	24 DAC
	24.1 DAC简介
	24.2 DAC0功能框图
	24.3 DAC1功能框图
	24.4 DAC2功能框图
	24.5 DAC寄存器
	24.5.1 DAC_CR (0x4035)
	24.5.2 DAC0_DR (0x404B)
	24.5.3 DAC1_DR (0x404A)
	24.5.4 DAC2_DR (0x4049)


	25 DMA
	25.1 DMA功能与说明
	25.2 DMA寄存器
	25.2.1 DMA0_CR0 (0x403A)
	25.2.2 DMA1_CR0 (0x403B)
	25.2.3 DMA0_LEN (0x403C)
	25.2.4 DMA0_BA (0x403E, 0x403F)
	25.2.5 DMA1_LEN (0x403D)
	25.2.6 DMA1_BA (0x4040, 0x4041)


	26 VREF
	26.1 VREF模块的操作说明
	26.2 VREF寄存器
	26.2.1 VREF_VHALF_CR (0x404F)


	27 VHALF
	27.1 VHALF模块的操作说明
	27.2 VHALF寄存器

	28 运放
	28.1 运放简介
	28.2 运放操作说明
	28.2.1 母线电流采样运放(AMP0)
	28.2.1.1 AMP0普通模式
	28.2.1.2 AMP0 PGA差分输入模式
	28.2.1.3 AMP0 PGA单端输入模式

	28.2.2 相电流运放(AMP1/AMP2)
	28.2.2.1 AMP1普通模式
	28.2.2.2 AMP2普通模式
	28.2.2.3 AMP1 PGA差分输入模式
	28.2.2.4 AMP2 PGA差分输入模式
	28.2.2.5 AMP1 PGA单端输入模式
	28.2.2.6 AMP2 PGA单端输入模式

	28.2.3 运放AMP3
	28.2.3.1 AMP3普通模式
	28.2.3.2 AMP3 PGA差分输入模式
	28.2.3.3 AMP3 PGA单端输入模式


	28.3 运放寄存器
	28.3.1 AMP_CR0 (0x404E)
	28.3.2 AMP_CR1 (0x4034)
	28.3.3 AMP_CR2 (0x4046)


	29 比较器
	29.1 比较器操作说明
	29.1.1 比较器CMP3
	29.1.1.1 过流保护
	29.1.1.2 逐波限流

	29.1.2 比较器CMP4
	29.1.3 比较器CMP5
	29.1.4 比较器组CMPG
	29.1.5 比较器采样
	29.1.6 比较器输出

	29.2 比较器寄存器
	29.2.1 CMP_CR0 (0xD5)
	29.2.2 CMP_CR1 (0xD6)
	29.2.3 CMP_CR2 (0xDA)
	29.2.4 CMP_CR3 (0xDC)
	29.2.5 CMP_CR4 (0xE1)
	29.2.6 CMP_SAMR (0x40AD)
	29.2.7 CMP_SR (0xD7)
	29.2.8 HALL_CR (0xE2)
	29.2.9 EVT_FILT (0xD9)
	29.2.10 TSD_CR (0x402F)


	30 电源模块
	30.1 LDO模块的操作说明
	30.2 低压检测
	30.2.1 低压检测简介
	30.2.2 低压检测操作说明
	30.2.3 低压检测寄存器
	30.2.3.1 LVSR (0xDB)



	31 Flash
	31.1 Flash简介
	31.2 Flash操作说明
	31.3 Flash寄存器
	31.3.1 FLA_CR (0x85)
	31.3.2 FLA_KEY (0x84)


	32 CRC
	32.1 CRC功能框图
	32.2 CRC16多项式
	32.3 CRC16基本逻辑图
	32.4 CRC操作说明
	32.4.1 计算单个字节的CRC
	32.4.2 批量计算ROM数据CRC

	32.5 CRC寄存器
	32.5.1 CRC_CR (0x4022)
	32.5.2 CRC_DIN (0x4021)
	32.5.3 CRC_DR (0x4023)
	32.5.4 CRC_BEG (0x4024)
	32.5.5 CRC_CNT (0x4025)


	33 休眠模式
	33.1 休眠模式简介
	33.2 休眠模式寄存器
	33.2.1 PCON(0x87)


	34 代码保护
	34.1 代码保护简介
	34.2 代码保护操作说明

	35 修改记录

