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v I 01k = 1 246
yy 33 N0 10k (=1 [ 246
22.3 ADCHRIETBA c.ooooeeeeeeeeeeeeeeeeeeeee s ssssss e ssssssssss s sssssssss e ssssssssseesessssnns 247
BN 1222 = 5 247
YWY V2% 3k 248
2233 FEBBUIBIEIN oot 248
22, ADC BSTZZR oot es st s s ses et ettt sttt ettt 249
22441 ADC_CR(OXA039) .ot ses st sessessessessesessessessessesssesssssss 249
22.4.2 ADC_MASK (0X4036, 0XA037)..coreseseeseesessessessseesessessesssssssessssessessssssssse 250
22.4.3 DAC_CR(OXAD35) ... seeeesesssessessessesssssssessessessessessssssessessessessesssss 2571
22 4 Ly ADC_SCYC (OXA038B) oo sereessesssersessessesssssssessessessessessssessessessesssssssssssee 2571
22.4.5 ADCO_DR (0X0300, OX030T) ..oocereeeeeeseesescesesessessessessesssssssessssessessessssss 252
22.4.6 ADCT_DR (0X0302, 0X0303).....ocerceserseeseesescessesssessessessesssssssssssessessessssss 252
22.4.7 ADC2_DR (0X0304, OX0305) ..eoceoeserserseesessessesessessessessessssssessessesssssssssssee 253
22.4.8 ADC3_DR (0X0306, O0X0307)...cocesrserseeseesescessesssessessessesssssssessssessessssissse 253

V1.4

14 www.fortiortech.com



Fortior Tech

[ B FU6832N1
22.4.9 ADC4_DR (OX0308, 0X0309).....oesseseessees 254

22.4.10 ADC5_DR (0X030A, OXO0B0B) ......euveeeeeieeeeeeeeeeeeseeeeeeseesessesseessseasssssessssssasssssesssssssssases 254

22.4.11 ADC6_DR (OX030C, OXOB0D) ...eueeeeeeeeeeeeeseeeee st seeeeseeeseeeesesesesesesesessesessesesesessesenes 255

22.4.12 ADC7_DR (OXO30E, OXO30F) ...t ee s eeseeeeeeesesseseesesessessesseseasessessessnseen 255

22.4.13 ADCB8_DR (OX037T0, OX0BTT) coeeeeereeeeeeeeeeeeeesee et eeseeseeseeseeeeseeseeseasesssssesseseesessessessnsens 256

22.4.14 ADC9 DR (OX03712, OX0BT3) ceeeeeeeeeeeeeeeeeeeeeeeee s seeeseeeseeeesesseeesesesesesessesesesessesenes 256

22.4.15 ADCT10_DR (OX03T4, OXOBT5).c.emeieeeeeeeeeeeeee et seeeeeseeseeseseeesseseeseasessssesseseasessessessnseen 257

22.4.16 ADCT1_DR (OX03T6, OXOBT7) ceeereeeeeeeeeeeeseeeee e eeseeseesesesesseseeseesesessesseseeseesessesenneen 257

22.4.17 ADCT12_DR (OX03T8, OX0BTD) ..ot eeeeeseeseeseeseseesesesesssesessseaseasessesessens 258

22.4.18 ADCT13_DR (OX03TA, OXOBTB) .cueieeeeeeeeeeeeeeee et ee e seeseeeeeeeseseeseesesessesseseasessessesseseen 258

22.4.19 ADC14 DR (OX03TC, OXO3BTD) oot eeseeseeseeseeesseseeseesessssesseseaseesessssseseen 259

.2 31 0 7 X 260
231 DAC 9™ et 260
23.2 DACO TIBEHERE...... oot e et eese e s st e e e st se e e e st ee e seeeaseanesee s seeseenesessseanes 260
23.3 DACT TIIBEEREL. ..o oot e et e s et e s s e e e st s e s eeseeseseeseseseesesseseeseseaseesenes 261
234 DACBTEE e 262
23.4.1 DAC_CR (OXADB5) oottt eeeee et sesees s seesess s se st ses s s eesneneasess e eaeen 262

23.4.2 DACO DR (OXADAB) oottt es e ease e seeeasease e sae e e sse e seseanen 262

23.4.3 DACT DR (OXADLA) oo ettt ee s sess s se st se s s s e e seas e eaeen 263

2 0 ] 264
2471 DMA THBEGTIE ..ottt e s e st e s s e e e st s e seesessesenseasesessesseseaseaseasessenen 264
24.2 DIMA B R oottt et ettt et e e et e et ee e ee et eee e seeanes 264
24.2.1 DMAD_CRO (OXAOBA) oo e ee st st seeeee e seaseesesseesese st sessseas e sesseas s eaeen 264

24.2.2 DMAT _CRO (OXAO3B) ..c.eoeeeeeeeeeeeeeee e eeeseseeseeseesseeseseaseasesessasesseaseasesssas e aseasesesssaens 266

24.2.3 DMAD _LEN (OX403C) oot ee st et seeseseeeseaseeseesesseeseeseseseasneseesessessenenn 267

24.2.4 DMAO _BA (OX403E, OXA03BF) ... eeeeeeeeeeeeeeeee et ee e seeseesse e ses s easeseaseesessesseneen 268

24.2.5 DMAT _LEN (OX403D) ce.ooeeeeeeeeeeeereeeeeeeeeeseeseeseseeesesseseasessesssssseeseasesesssssnsaseasessessnsees 268

24.2.6 DMAT _BA (OX4040, OXAOLT) oo eeeeeeeeeeeeeeeeeeeee et ee et seesessseesesees s easseasesessesseneen 269

25 VREF ... eeeeecieteeeeeeecessssssseeeessesssssssssesssssssssssssssssssssssssssssssssssssssssssssassssssssssssassassssssssssnsnassssssss 270
251 VREF A HRBIRIEBEED oo 270
2, 2 VREF B E BB oottt ettt et e et s e et e e e e e e e eee e e et ene e eeeanen 270
2521 VREF _CR (OXAOAF) .o ee et eeees e seaeeesees s se e se e s e s es e seseas s enenn 270

20 VHALF ........eeeeeeeeeeeeeecisneeseereccssssssssssessssssssssssssssessssssssssssssssssssssssssssasssssssssssssssssssessssssssssssasssss 272
261 VHALF B B ETIEER ..ottt se e s e e e seese s e seeseeseseanes 272
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26.2 VHALF FRERBIZFTERR ..ottt ssssss s st sss st 272
27 JBH...vveunreemsermeressssssnsssessssessssessasessssssssssessssassssasssssssassas st Res RS RS RRRR 0 08 273
270 BB oot s s e s 273
27 2 JBIIRIEVEE oo sssssses s 273
27.2.1 BEEERTARIBILAMPO .......cooooeeeeeeeeseesveee s sssss s ssss s 273
27.21.0 AMPO BRI ...t 273

27.2.1.2 AMPO PGA ZE D HATETU c.oooovoss s snens 274

2722 HHEFIBEL (AMPT/AMPY) .....oovvvvvvvvvvvevvevvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 274
27.2.21 AMPT oot 274

27.2.22 AMP .....oooooeeeeeeeeeee e 275

27 B B BT ERR oo 275
27.3.1 AMP_CR (OXA0AE) ....ooooooooceeeeeesceeesseseeeeessssesessssseeessssssesssssmsessssssnssessessnseeeens 275
27.3.2 AMPO_GAIN (0X4034) ..ooooiooeeeeseeeeeeseseeeeesssmseessssssseeesssssseesssssssesssssssssessssnseeeens 276

28 EBARBR ... ceeececnicninsicinicisscssssstssssssassss sttt st s b b bbb b b0 277
28.1 LEARBRIRAETIBA .ot 277
28.1.71 EEERBE CMP3 ..ooo oo sesssseesssssssessssssssessssssseessssssssesssssssssessssnsseeess 277
2811 T TR oo 279

28,112 FEIEBRIR oot 279

28.1.2 LEERBE CMPL ...oooooeeoeeeeeeeeee oo sessssessssssssssssssssseessssssssessssssssssssssnsssesessnsseeens 280
28.1.3 LEERBELA CMPGO.....oooooeoeeeoeeeeeeeseeeessesseesessssmseessssssseessssssssesessssssesssssssssessssnsseeens 281

p X I S 22 = T 284
28.1.5 EBERBREAIL ..ottt 285

28,2 R BE B R RE e 286
28.2.1 CMP_CRO (OXD5).....oorosceeeeesescceeeesessceeesssssseesssssmsessssssssssessssssessssssssessssssssessssssseeeens 286
28.2.2 CMP_CRT (OXDO).....oossoeoeeeesssceeeessssceeesssssseessssssmsessssssssssssssssssssssssssssessssssssessssnseeeens 286
28.2.3 CMP_CR2 (OXDA) ...ooosseeeeesssceeeesssseeesssssssesssssssssssssssssssssssssssssssssssssesssssssssesssssnseeeens 287
28.2.4 CMP_CR3 (OXDC) ...ovovoeeeerseseeeessesceeessssssesssssssmsessssssmsesessssssessssssssessssssssessesssseeeees 290
28.2.5 CMP_CRA (OXET) w.covooosereeeesssceeeesssscmeeessssssssssssssssssssssssssssssssssssssesssssssessssssssessssnseeeens 291
28.2.6 CMP_SAMR (OXA0AD) ....ooosoceeeeesssceeeessssceeesssssmsesssssssssssssssssssssssssssssssssnsssssessnseeeens 291

p X T A 1 S (070 ) 292
28.2.8 EVT_FILT (OXD9) w..oovooreeveeessscmeeesssssmeeesssssssssssssssssssssssssssssssssssssssssssssesssssssssesesssnseeeens 293
28.2.9 TSD_CR (OXAO2F) ....ooosoceeeeeseseeeeeesssceeeessssseeesssssssesssssssssssssssssssssessssssesssssssssessssmseeeens 294

29 BBIARIR ...ttt st s bt b 296
291 LDOccoooveoeseeeeeeseeeesssseeeessesssssees s sssssses s 296

V1.4 16 www.fortiortech.com



Fortior Tech

S FU6832N1
29.1.1 LDO AEHRETIRVEIRBE ....ooooeeeeeeeere s ssss s 296

29 2 AREIEARIM «...oooovete sttt 297

y Lo R R = L3 2T 297

292 2 ARFEAGIMUIRAETIEEE c.oooeeeoe sttt ssss st sss s 297

29.2 3 A AR ZTTERR oo sssses s 298

29.2.3.1 LVSR (OXDB) ...oooooseeeeesecreeeessseeesssssseeesssssssesssssmsesesssssssesssssssessesssmseeessssnneon 298

B0 FLASH. ... ovurrreeestessssesssasssssessssssssssssssssssssssssssssssssassassssassssssssssssassasssssssssssssssssassassssassssssssssssssees 300
30.T FIASH fEITY ..o sssssseessssssssee s ssssssesssssssseessssssseee s 300
30,2 FIAShHBIETRBR. ......oooooeeeoeeeeeeeeee oot sssse st 300
30.3 FIASh BFTFBR ..ooooeeeeeoseeeeesessoeeessssssees s 300
30.3.1 FLA_CR(OXBE) .....ooooooeoseeveeesssoveeessssseeesssssssssessssssseesssssssseessssssssessssssssesssssssssessssnsseeens 300

30.3.2 FLA_KEY (OX84).....ooooossccceeeeseseceeessssseeesssssseesssssssessssssssessssssssesssssssesssssssssssesssnseeeens 301

BT CRC oottt ssesssssssssasssssessssessssassssassssassssssssssesassasessassssassassesassessssassssasssssesassasassassssassssasssens 302
311 CRCTIIBEAER .......oooooeoeeeeeeeeeeeee e sesesseesssssssee s sssssses s sssssssesssssssssessssssseese e 302
31.2 CRCTIE AEEBIATY ..oooooeoeoeoeeeeeseee oo ssssessesssssse s sssmsees et snsese e 302
31.3 CRCTE EEAITBIBE ... ssmsseessssmsseesssssssses s sssssssess e ssnsseess e 303
314 CRCFRVEIBBA ....oooovoeeeeeeeseeeeeee e esesssssssssssssss s sssssssssssssss s ssssssssssss s ssssssssssssnns 303
31471 THEEANTIIHT CRC oo ssmsessssssseeessssmses s ssssses s 303

3142 HEEBUE ROM BB CRC .ooooeeceeeeeeeeeeeessmeeeesssssseeessssssessesssssssssssnsssesessnseeeens 303

31,5 CRC BFTEBE .oooooeoeeeeeeeceeeesesssseee s ssssssessssssssessssssse s ssssssess e ssnssessessnes 304
31.5.1 CRC_CR (OXA022) ..oovsoeeeeeseseeessesceeesssssseeessssmsesssssssseeessssssesssssssessssssssessssssseeeees 304

31.5.2 CRC_DIN (OX4027)..oovssceveersecreeeesssceeesssssseesssssmseesssssssseesssssssesssssssssesssssssssessssnsseeens 305

31.5.3 CRC_DR (0X4023) ...oosocooeersecreeeessseeesssssseeessssmssssssssssseesssssssssssssssssssssssssssessssnsseeens 306

31.5.4 CRC_BEG (OX4024)....ccccocoseseceeeeessoeeeseesseeeesssssessssssseeessssssessssssmsesssessssessesssseeeens 306

31.5.5 CRC_CNT (OX4A025).....ccccooorsscceeeeesssceeesssssseessssssssessssssssssssssssssssssssssssessssssssesessnseeeens 306

B2 FRBRIETR c..oooeeoeeeeeeeecnnsersesssessssetssssessssessssessssesssssssssssssssessssassssessssssssssassssassssassssssssssassssassssassss 308
B2.T BB oo s e s 308
Ry N s s OO 309
32.2.1 PCON(OXBT)...ovrosseeeeesssceveesssssseessssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssessssnseeeens 309

BB ARBBIRIF .ot bR R0 310
33T AREBARIPIEITY oo sssse s 310
B2 BIETBA oo 310
BLBRIIBTR ottt ssass s st s ssss s st s st s st st bt st st bt s b e 312
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R 5 RifA

ADC: Analog to Digital Convertor &% #23

BEMF: Back Electromotive Force KRELENEE

BLDC: Bruch-Less DC motor ZRIEFEH

CRC: Cyclic Redundancy Check fEIFTTARIRIGINAE

DAC: Digital to Analog Convertor #4183

DMA: Direct Memory Access A& CPU BiR5SAEFERIREIENA N
FG: Frequency Generator 3R A& 428

FICE: Fortior Interactive Connectivity Establishment I&IZ%EBRE N ERE
FOC: Field Oriented Control EB#\#iAE@MIFHE, BREASEHE
FOSC: Fast Oscillator PIEBiRETED

GPIO: General Purpose Input Output &% H A im0

12C: Inter Integrated Circuit —#t{& B AIXN @ — Ll [E L BITBIER L
IC: Integrated Circuit SR

IRAM: Internal RAM KE RAM

IDE: Integrated Development Environment SR &F1E

LDO: Low Dropout Regulator {&EZET2EEIR

LPF: Low Pass Filter {E@iEiKes

LVD: Low Voltage Detection {&E3EI

MDU: Multiplication Division Unit SefRit&th4tiess

ME: Motor Engine IEIB45E BRI IERS

MSB: Most Significant Bit &8I

MOSFET: Metal Oxide Semiconductor Field Effect Transistor &8 &t SAIHMN RIAE
NC: Not Connected RiE#%

PGA: Programmable Gain Amplifier TJ4RFEIE AR RS

PI/PID: Proportional Integral/Proportional Integral Derivative LGHIFRS/LEBIFR D 1428
PLL: Phase Locked Loop #itBIF

PWM: Pulse Width Modulation fik4 5 EiE |

QEP: Quadrature Encoder Pulse IEXX4Rt3z23%

RAM: Random Access Memory BEH7Z{i%23

RMW: Read Modified Write i£-{€¢-515<

ROM: Read Only Memory RiEfzfi%z3

RSD: Rotating State Detection Il XKL I EE
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RTC: Real Time Clock SCHYHY$d

SCL: Serial Clock Line SB{THT§p4L

SDA: Serial Data Line S{74iELk

SFR: Special Function Register =#IZ5 7723

SMO: Sliding Mode Observer iB1=EMNIZS

SOSC: Slow Oscillator {&&EE7zs, LA4FHEN SN
SPI: Serial Peripheral Interface S{T&{E1&0

SVPWM: Space Vector PWM Zja1 k8 PWM iRZ AR &
TSD: Temperature Sensor Detect &E{E 2N

UART: Universal Asynchronous Receiver/Transmitter 3 B {T@{E& 0
WDT: Watch Dog Timer & 150 E 0353

XRAM: External RAM # & RAM

XSFR: External SFR 4MBB4§oRINBES 1728
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1 RENE
1.1 4514

BREBE:

> BHEFRSE&RN: VCC_MODE =0, 4MBEIRM VCC HA 5V ~ 18V, VDD5 HAEB LDO =
&

> BEREEEN: VCC_MODE =1, 4MEERM VDD5 A 3V ~ 5.5V, R VCC 5 vDD5
ke

>  XEEAEIN: VCC_MODE =1, 4MBERIE 1 M VCC H#IA 5V ~ 18V, 4MEBER]R 2 M VDD5 A
5V

WizZ: 8051 WiZFN ME

BESEABARSZSH 15 2 M RENHEER

16kB Flash ROM, 5 CRC &ETNRE. ZiFf2FBRRMAIBERIPINGE

256 bytes IRAM, 768 bytes XRAM

ME: 8% PID #ZHER, FOC R, MDU HBhitE4&ER, LPF

16 NPBR, 4 RPERE LR

22 1 GPIO

EOTES:

> TIM1: BIRIRENESFES], SZIFEmEE. KRR, 3X3F Hall/BEMF I E120

> TIM2: PWM i, WA PWM BYELERIBERGN . MAIRE PWM EAVEYE], [ERXYRESES
RIS, IEXAST, Siee7 mAEER

>  TIM3/TIM4: PWM i, %A PWM KR89 EERIEM, Timers 3235 FG BHEL, Timer3
S #F 48MHz AR

>  Systick FEBTES RTC EHT =S

BEEO:

> 11 SPI

> 11I2C

> 21 UART, ZHEFR&ER

2 8% DMA, X#FFTF 12C/SPI/UART $iB(E5H

EHIME

> 12{ZADC, 1us ¥, EERE VDD5 ESEBE

> 111 ADC &EE

WE VHALF(1/2 VREF)S £ H

> 3MESEEASE, Ho AMPO B E ol RIZ LRI A RS
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> 3 IRIEELRER
> DAC1EE9fL, 18861
B [§E MOSFET &zN28: 3P3N Pre-driver it
B FOC IR&f<#FEREEMH, XWEBFH. =eEBRRE
Btép:
>  WE 24MHz £ 2% =& R 528
> WE 328kHz &R %S
WDT
LvD
TSD
B £l FICE thil iR e L&A EINRE
AEC-Q100 IAIE (Grade 1)

1.2 NAZS
SREBTF: BEKE. REWS. BEEN. IHSEsm. SEERO. SERIIE,
1.3 H#ER

FU6832N1 2 —3REER EBHIEHISIZ(ME)F 8051 RZIUSHAEEMIRFERTH, ME £
T FOC. MDU. LPF. PID. SVPWM FEZtEHRIR, oImRiEHBEIHA R/ TR BLDC/PMSM
EAEY FOC IRzh/ 75 K IRENHNS E ARSI, 8051 RiZAFEHEBENHES SR, WHTIE
SIMEFMEMEREBAIES], Hoh 8051 NZAELIESEBN 1T H 2T, SAANERERREE
K2R, LbiRER. Pre-driver, ®iEADC, CRC, SPI, 12C. UART. ZfhTimer EI8E, RESE
LDO, 3EFF BLDC/PMSM MBI . FOC IRENEH,
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1.4 RHHEE

1.4.1 FU6832N1 JhEEIER

RSTN/FICEK

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

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

PORTO

[

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

PORT1

[

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

P2.2/C2M/A2M

P2.3/AD1/A20/C4P/DA1
PORT2

P2.4/AD2

P2.7/AD4/C3P/A00/CAM X

[€» NSS

LVD

5 l«— RXD
|« FICED

o [€> sCLK

| [Fice | [Reser] [ cre |

[imeRa ] [ iMER3 ] [ TIMER2 ] lTIMERl]

TIM4
TIM3 <]
TIM2

VCC_MODE

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

P3.4/AD7

vss X

«— C2pP
HALL  l¢— com
BEMF ¢ c1p
Q «— cm
«<— COP
«<— com
- H_PU
S H_PV
E 3P3N H_PW
° Predriver LU
a LV
LW

[
VHALF |[€VDD5 1
12Bit
PORT3 [«>| ADC
T l
]
73
0 £
S Bse
§ s8¢
< 8<
<
<
o
<

DAC

TSD

1-1 FU6832N1 INEEtEE]
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1.5 Memory Zid

REFE= B2 HIEL=E (Program Memory) F#i#E=|8 (Data Memory), B[R
S mHEESE)

Program Memory

Data Memery (IRAM) Data Memery (XRAM)
OxFF OXFFFF OX3FFF
X 0380 Last Sector
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
Ox80 0x4100
OX7F
0x4020 XSFR > User Program Area
Direct or Indirect
Addressing
0x30 Lower 128 RAM Reserved
0;((2,: > (Direct or Indirect
. Addressing)  Ox031E
Bit Addressable 0x031D 30 Bytes
0x20 0x0300 | ADC Result(R)
Ox1F 0x02FFPTD Registers
General Purpose 7688
Registers XRAM 0x0080
0X00 ’ D, 0x0000 oxono L_Interrupt Vector

&l 1-2 Memory == a5 8L

1.5.1 Program Memory

15< =8 o] S 15EE 0x0000-0x3FFF, 8L TETFMEN RN FLASH, BT EEEFIRERF,
F—1MBEX (0x0000-0x007F) E2hfmEititX, ATFRES N FEFNRZGIbE, &
B—"1BKX (0x3F80-0x3FFF) EEEAGHARERFHIES.,

1.5.2 Data Memory

AR =82 /99N EBEHE= 18 (External Data Memory) FIREBEHE=E (Internal Data
Memory) . H1E 1-2 7R,

HMERERIR 2= B B9t SE LA 0x0000-0xFFFF, {Xafi#@id MOVX $8<ikia., HEbaIET BER
77f#=218 XRAM (0x0000-0x02A7), ¥ EizH#lZ77e8=18 (0x02A8-0x02EF, 0x4020-
Ox40FF) AR ADC #:#45 R1ZME X, (0x0300-0x031D), &AEH PI/PID 183k, BHFREFTIHA
9 XRAM =855 768Bytes; EfEFRT PI/PID #£1k, FFTZ2FoIFEEY XRAM Z[E7 680Bytes,

M EREE = [EEI I SEE 9 0x00-0xFF, Eh 0x00-0x1F NEASHFRZTE, 82 44, &
44 8 1, H 32 MERZFFEE. 0x20-0x7F F{EAL RAM =g, XIFEEIFUMEEIIOAE, B
th 0x20 ~ Ox2F #Y 16Bytes ¥ bit SHUHRIE, 0x80-0xFF, 7E/EEIUEHAITES, $#EM@ RAM =
8, EiEIUGEEY, #5m SFR =E,
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1.5.3 SFR

* 1-1 $55RINBES 1725 (SFR) Hthilk BRGY

Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
OxF8 DRV.OUT PICR PO_OE P1_OE P2 OE P3_OF
OXFO B
OXE8 P4 P4_OF
OXEO ACC CMP.CR4
0xD8 IP3 EVTFILT CMPCR2 LVSR CMPCR3
0xDO PSW P1_IE P1_IF P2_IE P2_IF CMP.CRO CMPCR1 CMP SR
0xC8 P2 RSTSR MDU_MD MDU_D
0xCO IP1 MDU_CR MDU_CL MDU_CH MDU_BL MDU_BH MDU_AL MDU_AH
0xB8 PO
0xBO P3
OxA8 IE TIM2_CR1 TIM2_CNTRL TIM2_CNTRH TIM2_DRL TIM2_DRH TIM2_ARRL TIM2_ARRH
OXAQ P2 TIM2_CRO TIM3_CNTRL TIM3_CNTRH TIM3_DRL TIM3_DRH TIM3_ARRL TIM3_ARRH
0x98 UTCR UTDR UT BAUDL UT BAUDH TIM3_CRO TIM3_CR1 TIM4_CRO TIM4_CR1
0x90 P1 TIM4_CNTRL TIM4_CNTRH TIM4_DRL TIM4_DRH TIM4_ARRL TIM4_ARRH
0x88 TCON UT2.DR UT2.CR
0x80 PO sP DPL DPH FLA_KEY FLA CR PCON

i

B BWTHENTFERN 16 UIRBSHFR, RESERINDNSHEFR, TEEATSFEHERY,; ERENSFERESHZHERIER,

B BUBERNIEZ 16 UFEREESHREL, BuIRIEMIES 8 UMK 8 UlY, HERNEREDN, SEUZHINERER, FIURRBHESRETES 8 (ulY,

SR RIGE 8 AIHRER, HIEME 8 fubY, IZAVSIRERAVE, HIETHME,
m REBHEFR[RLOMCIES 8 i, BIZE 8L, MELMEMRE, FeERIELS 8 fuskE Rk 8 i,
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S IR
FU6832N1
1.5.4 XSFR
= 1-2 ¥ E4F PRI 8E S 1788 (XSFR) itk BR 59
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
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
0x40C8 FOC_IBH FOC_IBL FOC_IAH FOC_IAL FOC_THETAH FOC_THETAL FOC_ETHETAH FOC_ETHETAL
FOC_VBETH FOC_VBETL FOC_VALPH FOC_VALPL
0x40C0 FOC_IBETH FOC_IBETL FOC_ICH FOC_ICL
FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL
0x40B8 FOC_UDH FOC_UDL FOC_UQH FOC_UQL FOC_IDH FOC_IDL FOC_IQH FOC_IQL
0x40B0 FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC_RTHEACCH FOC_RTHEACCL FOC_THECOR
0x40A8 FOC_RTHESTEPH FOC_RTHESTEPL FOC_RTHECNT FOC_THECOMPH FOC_THECOMPL
FOC_EOMELPFH FOC_EOMELPFL CMP_SAMR
0x40A0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC_UDCFLTH FOC_UDCFLTL
0x4098 FOC_CRO
TIM1_ITRIPH TIM1_ITRIPL
OX4090 FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_DQKPH FOC_DQKPL FOC_DQKIH FOC_DQKIL
X4
TIM1_URESH TIM1_URESL TIM1_UIGNH TIM1_UIGNL TIM1_KFH TIM1_KFL TIM1_KRH TIM1_KRL
O0x4088 FOC_EK3H FOC_EK3L FOC_EK4H FOC_EK4L FOC_EK1TH FOC_EK1L FOC_EK2H FOC_EK2L
X
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
X4
TIM1_DBR7H TIM1_DBR7L TIM1_BCNTRH TIM1_BCNTRL TIM1_BCCRH TIM1_BCCRL TIM1_BARRH TIM1_BARRL
04078 FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPFMINL FOC_EBMFKH FOC_EBMFKL FOC_OMEKLPFH FOC_OMEKLPFL
X
TIM1_DBR3H TIM1_DBR3L TIM1_DBR4H TIM1_DBR4L TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBRé6L
FOC_EKPH FOC_EKPL FOC_EKIH FOC_EKIL
0x4070 TIM1_BCORH TIM1_BCORL
TIM1_DBR1H TIM1_DBR1L TIM1_DBR2H TIM1_DBR2L
0x4068 TIM1_CRO TIM1_CR1 TIM1_CR2 TIM1_CR3 TIM1_CR4 TIM1_IER TIM1_SR
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/l- BB FU6832N1
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x4060 DRV_DTR DRV_SR DRV_CR SYST_ARRH SYST_ARRL DRV_CNTRH DRV__CNTRL
0x4058 DRV_DRH DRV_DRL DRV_COMRH DRV_COMRL DRV_CMRH DRV_CMRL DRV_ARRH DRV_ARRL
0x4050 P1_AN P2_AN P3_AN PO_PU P1_PU P2_PU P3_PU P4_PU
0x4048 DAC1_DR DAC_DR PH_SEL PH_SEL1 AMP_CR VREF_VHALF_CR
0x4040 DMA1_BAH DMA1_BAL UT2_BAUDL UT2_BAUDH CAL_CRO CAL_CR1
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMA1_CRO DMAO_LEN DMA1_LEN DMAO_BAH DMA1_BAL
0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR AMPO_GAIN DAC_CR ADC_MASK_SYSCH ADC_MASK_SYSCL
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
0x4018
0x4010
0x4008
0x4000
0x0318 AD12_DRH AD12_DRL AD13_DRH AD13_DRL AD14_DRH AD14_DRH
0x0310 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
0x0308 AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0300 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0x02F8
0x02F0
0x02E8 PIO_EK1 PIO_EK PI0_UKH PI0_UKL
0x02E0 PIO_KP PIO_KI PI0O_UKMAX PI0_UKMIN
0x02D8 PI1_EK1 PIT_EK PI1_UKH PI1_UKL
0x02D0 PI1_KP PI1_KI PI1_UKMAX PI1_UKMIN
0x02C8 PI2_UKH PI2_UKL PI2_KD PI2_EK2
0x02C0 PI2_UKMAX PI2_UKMIN PI2_EK1 PI2_EK
0x02B8 PI3_KD PI3_EK2 PI2_KP PI2_KI
0x02B0 PI3_EK1 PI3_EK PI3_UKH PI3_UKL
0x02A8 PI3_KP PI3_KI PI3_UKMAX PI3_UKMIN
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/'- IBIBT %

FU6832N1
i
B BUTHENFERL 16 (RRBSFFeE, RBFIESROINSETEFSR, SEFHTEREEIZY, BERENFFERESHLHERIER,
B SUBEANIE 16 NSERZTESTXIE, BUEMRIES 8 AR 8 (I, ZEBNELAETL, SEUETHNEREMR, FRUIRIBSERAIES 8 /7T,
RS8R 8 ItRER, iR 8 fuBY, A2 HRERAYE, FIELHHME,
B REBHESUMGIES 8 i, B 8 i, MBMAEME, ReERiLs 8 fzhE RiLE 8 i,
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/'-" 1B FU6832N1

2 5IHIEX

10 B ER:

Al = 1&HEA

AO = &l H

P = BJE

2.1 FU6832N1 QFN32 3| %1%

F 2-1 FU6832N1 QFN32 5|51z

Sk FUGB32N1T 10 8 INgesER
QFN32
P2.1/ DB/ GPIO, B Ee ESMEBh &R INT1 HA
C2P/ Al/ CMP2 IERI i
A2P/ 1 Al/ AMP2 IEHI Al
AD8/ Al/ ADC @& 8 A
HAL2S DI INREHETE S Hall-IC2 (B EMA
P2.2/ DB/ | GPIO,IJEZESMER R INTT FA
c2M/ 2 Al/ CMP2 a5 A\l
A2M Al AMP2 A%
P2.3/ DB/ | GPIO,IJEZESMER BT INTT FA
AD1/ Al/ ADC iB& 1 A
A20/ 3 AO/ | AMP2 i
C4P/ Al/ CMP4 IEFIA
DAT AO DAC1 #itti, 7 Buffer HitH
P2.4/ A DB/ | GPIO,dJEZE /MR BR INTT FA
AD2 Al ADCBE 2 A, tTHTFBLBERE
P2.7/ DB/ | GPIO,IJEZE SRR INTT A
AD4/ Al/ ADCBI& 4 WA, tTHTBLBREME
C3P/ 5 Al/ CMP3 BYIEHI A iR
A0O/ AO/ | AMPO %
C4M Al CMP4 fa 8 Al
P3.0/ DB/ | GPIO
AOM 6 Al | AMPO SEBAI
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A BB FU6832N1
Sk FU6832N1 10 8 TheesEiR
QFN32
P3.1/ DB/ | GPIO
AOP ’ Al AMPO IE#IA i
P3.2/ DB/ | GPIO
AD5/ 8 Al/ ADC @& 5 A
VHALF AO VREF/2 & BEM, TJIME 1uF B8
P3.4/ DB GPIO
AD7 7 Al AD @& 7 A
P0.0/ DB/ | GPIO, TIEcESMPHRT INTO A
TIM4S 10 DB/ | INAEEEFSE Timerd MIASH
TXD2S/ DO/ | UART2 I#gsk#8/s TXD it
SDA DB 12C SDA, T[EBREBRARIAH
P0.1/ DB/ | GPIO, TIEZE4MEBRER INTO A
RXD2S/ DB/ | INAE#E/E UART2 FEXR&HIMET T8 RX O R L& FIHR
I T TX/RX #O
DBG/ 1 DO/ | Debug 55
TIM4/ DB/ | Timer4 $IASHH
TIM3S/ DB/ | INREEERE/E Timer3 MIABHH
SCL DB 12C SCL, g BEBRARIMH
P0.5/ DB/ | GPIO, TIEZE4MEBRER INTO A
TXD/ 12 DO/ | UART1 TXD #iH
SCLK DB SPI #& OB h CLK
b0.6/ o8/ GPIO, oJERESMEBRET INTO A
UART1 TEXX &L 80 A9 RX #E O 5k S 4 FIAE Y TX/RX 3%
RXD/ 13 DB/ 0
Mos| % | spi Mos| A A AR D
P0.7/ DB/ | GPIO P0.7
MISO/ " DB/ | SPI MISO,EHEAMNLEE HixA
CX0/ DO/ | Huikesdstimidin O
(PO.7/P1.1 3k
TIM2S/ DB/ | INEEEETEEIE Timer2 MIASIH
P1.1/ ) DB/ | GPIO P1.1, TIECESMEBMT INTT HIA
TIM3 DB Timer3 (AL H
H_PU 15 DO Pre-driver £#F U tBEBERIL, RE 50kQ LHEBMHE
H_PV 16 DO Pre-driver £#F V BB EHE, WE 50kQ LiuaE
H_PW 17 DO Pre-driver b W B EH#it, RNE 50kQ LHEH
LU 18 DO Pre-driver T4 U BB ERIL, WE 25kQ THIEBE
LV 19 DO Pre-driver 45 V BB EHHE, NE 25kQ THBHE
LW 20 DO Pre-driver T4 W tHEBEHIE, WE 25kQ THEBIE
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A BB FU6832N1
FU6832N1
Sk 10 28 ThegsEA
QFN32
BiREA, BETEHBRERH VCC_MODE RE, M
10pF HEXIRKBS,
1. BERESEER:
VCC_MODE =0, 4MBEsiEM VCC HA 5V ~ 18V,
vCC 21 P
VDD5 HEB LDO =4
2. HHBEREEEN:
VCC_MODE =1, 4MiBEsiEMM VDD5 A 3V ~ 5.5V,
E8¥ VCC 5 VDD5 f&i%
VSS 22 P ith
VDDS 03 o BIRMATAER 5V LDO HitHeEiR, B VCC_MODE iRE,
BIREAIESE VCC IR, IME 1uF ~ 47pF BA,
RSTN/ ” DI/ ShERELIMA, RELHBME
FICEK DI FICE B$dim
VDD18 25 P 1.8V LDO WiltH IR, 9ME 1uF ~ 47uF BE
P1.2/ ” DB/ | GPIO,oJEcE/MERH I INT1 3A
FICED DB FICE #iim
013/ o/ GPIO, ] BC ESMEBP BT INT1 FIA
HALL (REBIR, REREEHXER VDD5, aJLASTHKER
HBIAS/ DO/ .
C1PS/ 27 Al/ EMEH e
AD12 Al INaEEERE /R CMP1 IEMI AR
ADC @& 12 A
P1.4/ DB/ | GPIO,dJE2E /MR B INTT FA
CoP/ - Al/ CMPO IEXI Al
AD10/ Al/ ADC J&@i& 10 A
HALOS DI INRERERE S HALL-ICO Z48 B4
P1.5/ DB/ | GPIO,aJECE /MR BT INT1 A
coM/ ’ Al/ CMPO A IR
C2PS/ Al/ IHRERETE/E CMP2 IESI AU
AD13 Al ADC i&3& 13 I
P1.6/ DB/ | GPIO,aJEEE MBI INT1 4IA
C1P/ Al/ CMP1 IEIA IR
A1P/ 30 Al/ AMP1 IEHI Al
AD9/ Al/ ADC @& 9 A
HAL1S DI LHEERETSIE HALL-ICT iZi8 A
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R FU6832N1
FU6832N1
SIED 10 28y INaesER
QFN32

P1.7/ DB/ | GPIO,IJEZESMERRRT INTT FA

C1M/ 31 Al/ CMP1 G Al

ATM Al AMP1 R A K

P2.0/ DB/ GPIO, B BEE ESMEBh &R INT1 HA

ADO/ 32 Al/ ADC @& 0 A

A10 AO AMP1 i %

V1.4

32

www.fortiortech.com



FU6832N1

Fortior Tech
BB 32

P~

2.2 FU6832N1 513 QFN32

8TAAA

a3did/T'1d
¢1av/sd1d/SvIgH/€ 1d
SO1VH/0TAV/d0d/v'Td
€1AV/Sd¢d/W02/5°Td
ST1VH/6AV/d1V/d12/9°1d
ITV/INTD/L'Td
OoTv/0av/0'td

~

(NN}

Q

< >

LN

Z 0 QO a

ﬂ o $ O W_ V_ U_ |

xr = > > 4 4 a4 T

RS SRETRETNN

od od o] 21 21 21 21 2]
[T —mr— e e - ras
[SC I 9T
(97 ! L rEr
1 2¢ ] | v _ L2
s S rhr
L=51 Ee] _ L
E4REE T = 2 5§ |
L) 1 MY I - 18
625! W S R
1 9¢ | | ) _m (o) _ Lt
o ! )" N
| Y< | | W I L ¥
e _ _ I ~+1
r.mm._ | I rol.f
[ S _ _ r—-
<€y | L6
. ﬁl_ﬁl_ﬁl_ﬁl_ﬁl_ ﬁl_ﬁl_ﬁl_

[N D S i o0 |00

P I I A I A I A |

n S N S o

38 8 ¢ s 2 2 =

< < S~~~ O < ~~ I

T S~ a < SN~ — >

S~ M < H O nU. . ~

0 N~ O ¥ © ¢y 9D 5

O O N & & 4 & o

S~ (@] (g} ~

o N < 3 N

N A~ :

< py - m

< () o

5 < =

(@) > N

/ .

- N ~

~ e a

o

Ad H

Nd H

ENIL/T Td/STNIL/OXD/OSIN/L 0d
ISO/axy/9°0d

Y12S/ax1/S 0d
10S/SENIL/PINIL/D8Q/STAXY/T 0d
vas/scax.t/svniL/ood

LAV/v'€d

2-1 FU6832N1 33 QFN32
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/'- BBIBT

FU6832N1

3 HERER

3.1 QFN32_4X4

32
PIN 1% |

Lasermark
.’ |

TOP VIEW

naline

SIRARRRRIARER S

241N /”L

] x ]

] ]

B = = A =

' 1 ]

L] . \IT

—] ]
brnwmmnv

L_—‘

=y

BOTTOM VIEW

3-1 QFN32_4X4 :ERTE

— EXFOSZD DIE

3

ATTACH PAD

MILLIMETER
SYMBOL

MIN NOM MAX
A 0.70 |0.75 |0.80
Al 0.00 |0.02 |0.03
b 0.15 | 0.20 |0.25
D 3.90 (4.00 |4.10
D2 2.60 2.90
e 0. 40BSC
E 3.90 [4.00 |4.10
E2 2.60 2.90
L 0.25 0. 45
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/'-' IEIBF% FU6832N1
4iTHER
X 4-1 FREISIEHIR
IRThiE
B e R 0 IREHSSEY =M
oy
-~ R % | R = @ E ADC DAC
g3 g gl <| © %
me | X g 2 |=m|m | m| »m| £ 3| =| =|ed b e
gl & & T Z|m| Bl o2 °9° B | i3 A
gé;ﬁﬁﬁﬁaiiﬁg&’g ARONI AR AR
Ed§H§H§H§H§§ %ﬂaﬁtaﬁ =
oo (e | "
QFN32
FU6832N1 | 24 |16 | 768 | v | — | V| — | & | — | AV | — | AL | AL | A~ |22 6 | 1T |11 112 2 [ N6| vV | 3| 4 |«
(4xdmm)

V1.4 35 www.fortiortech.com



Fortior Tech

/'- IBIBR %

FU6832N1
5 BS ¥
5.1 B} RAEEE
= 5-1 B HRAREEE
28 R =/IME | HEE RXE =L v}
TERIFERE Ta VCC < 18V -40 - 125 °C
TR T, -40 - 150 °C
BEEE -65 - 150 °C
VCC Bxt VSS 898 & RIEBTIE < 60s -0.3 - 38 \Y;
VDD5 83t VSS B8 E -0.3 - 6.5 \Y;
RSTN. GPIO #8%¢ VSS BIEE -0.3 - VDD5+0.3 | V

E:

BiE® 5-1 BXYRAEEFRFIGINDET

PNTPAN
Be==

SMFBTEIZASEEE U, KEERATEERE TIFUREST

5.2 2 HBRSHE

(BRAEYFAIFSEA, Ta=-40C~

*5-2 2FBESHME

125°C, VCC =5V~ 18V)

KARARER . RINNANDTEE, FMNAEN
IR aY e S,

o i RIME | HEME | RXE | B
VCC T{EeaEM BERESEER 5 - 18 Vv
VDD5 T{Ee8EM VCC 5 VDD5 &% 3 - 5.5 \Y
Ivec THEERFRM - 20 - mA
vee FFHL BB IR - 6 - mA
Ivec BEBRER - 50 150 HA

=

] RIBEARE#REVER, VCC BE EFHERZEEE 0.5V/us ~ 0.1V/s
[2] Flash B A2 IRET VDD5 MHIRRIFFE 5V ~ 5.5V

B3] IRIBEFRFEITHNRERE

T
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/- BT 35 FU6832N1
5.3 GPIO EBS4F14%
% 5-3 GPIO BS54t
(BRIE4FRIABE, Ta=25°C, VCC=5V ~18V)
B8 =4 &/IME HEE | RKAE | 8
50pF Load,)\ 10% LFHZE 90%8¢
Wit £ F e e - 15 - ns
1B),Ta= 25°C
50pF Load, )\ 90% FIEZE 10%8Y
T8 HH T PR A 1] - 13 - ns
18),Ta= 25°C

Vo IS BE lon=4mA, Ta=-40°C~125°C | VDD5-0.7 - - V

Vo MK E lo.=4mA, Ta=-40°C ~125°C - - VSS + 0.7 V

Vi A S BEN 0.7*VDD5 - - \%

Vi AREBE - - 0.2*vDD5 V

st vl iz - 33 - kQ

LHiegpR™ - 5.6 - kQ

THiEE[E - 10 - kQ
i
[1]1 = vDD5 = 5V BY, Vi &/JMETILAS 0.6*VDD5;
[2] B PO[1:0]. P1[6:3]. P2[1]19MEAtE GPIO;
[31 PO[1:0]. P1[6:3]. P2[1];
[4] PO[1]. P1[1]
5.4 Pre-driver 10 BS$#i%

3 5-4 Pre-driver |0 EES 45
(BRIE4FRIEBE, Ta=25°C,VCC =VDRV =12V, VCC_MODE = 0)

o =4 R/VE | HEE | RKE | 82
Mo vz - 150 - mA
FmtESR - 90 - mA
TR R - 150 - mA
TR ESR - 180 - mA
THEE EFHESE | 1nF Load, M 10%LEFHZE 90%84(a - 25 - ns
EHFmETREESE | 1nF Load, A 90% FEEZE 10%HBYi8) - 90 - ns
THEE EFESE | 1nF Load, M 10%LEFZE 90%8d (8 - 115 - ns
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7l L FU6832N1

o i RIME | HEME | BRX(E | 8
T TREESE | 1nF Load, )\ 90% FEEZE 10%87 (8 - 60 - ns
H_PU/V/W L5
s VCC =5V ~ 18V - vce - Vv
H_PU/V/W E#5i8 VCC =13V ~ 18V - VCC - 11 - Vv
HIE BT VCC =5V~ 13V - 2 - Vv
L_PU/V/W TR VCC =13V ~ 18V - 11 - %
HE B VCC =5V~ 13V - VCC -2 - Vv
L_PU/V/W TR
T VCC =5V~ 18V - 0 - Vv

5.5 ADC BB 4§tk
% 5-5 ADC EES 451
(PRIEAFRIASER, Ta=25°C,VCC =5V ~18V)
e i RIME | HEE | RXE I
INL(FR > JE £ 14) 12 8= - 2 - LSB
DNL(Z 7 IFL 1) 12 (AR - 1.5 - LSB
OFFSET(XIEIRE) 12 (AR - 6 - LSB
SNR(1EIEEL) fin = 350kHz - 70.8 - dB
ENOB(B 3 %%) fin = 350kHz - 10.5 - Bit
SFDR(TLHRH BB E) fin = 350kHz - 68.2 - dB
THD(RIEIREH) fin = 350kHz - 67 - dB
R S ESFE - 800 - Q
ChnEIABE - 30 - pF
S HRETIE] - 13 - ADCLK!™
KHEETaE 3 — 63 | ADCLKM™
P o

[1] ADCLK=12MHz
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’-’ UUBTE FU6832N1

5.6 SELHBEBSHHE
2 5-6 VREF& VHALF

(Ta=-40°C ~ 125°C,VCC = 5V ~ 18V)

e i &/IME BEE RXE By
VREF CR[VREFVSEL] = 00 43 45 4.7 %
VREF CR[VREFVSEL] = 01
VREF™ (FU6832N1 EIREEE 01) ) voPS ) Y
VREF CR[VREFVSEL] = 11 - 4 -
VREF_CR[VREFVSEL] = 10 - 3 -
VHALF VREF_ CR[VHALFEN] = 1 VREF/2-0.2 | VREF/2 | VREF/2+0.2
i
[1] FU6832N1 R&EfER VDD5 1£J9 VREF BBE
5.7 BRI KB BSIFHE
% 5-7 BEARBSIFT
(PRIE4SBIASEE, Ta=25°C,VCC =5V ~18V)
o i =/ME BEE RXE -1
Viewr HERATEE 0 - VDD5 - 1.5 \Y
Vos IEHXBY K BL 88 & Ta=25C - 5 10 mV
Aol FFIF1E 25 R.=100kQ - 80 - dB
UGBW {8128 C. = 40pF 6 10 - MHz
SR IBIIAVIE R C. = 40pF 10 15 - V/us
218 1.88 2 2.12
4fE 3.75 4 4.25
by 07 O
813 7.5 8 8.5
16 & 15 16 17

7 EEMIERRMARIISE 1k BENERT, ETEMEHREE, SROIMAERN 2 5. 415, 8
BEAR 16 X, AREAIIMEERHE, RAEHARE,
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5.8 HALL/BEMF BS54
% 5-8 HALL/BEMF B8543

(BRIE%$BIASBA, Ta=25°C,VCC =5V ~ 18V, VCC_MODE = 0)

o E 0 mIME | BEE | BXE | 85
BEMF WEH[H 5.4 6.8 8.2 kQ
BEMF A B B[R [EAEXI ¥ E - 1 - %
5.9 OSC BBS4FiE

%< 5-9 OSC BS54+

(Ta=-40°C ~ 125°C, VCC = 5V ~ 18V, VCC_MODE = 0)

2% 4 RIME | BEME | RXE By
NESEIRH IR IRER 235 24 245 MHz
RNEREIRHZIRER 29 32.8 37 kHz

i
ANEIRSIME 9 B BTa9NSE
5.10 SN HBSHME
= 5-10 S BSIFMN
(FRIE4%RIABA, Ta=25°C,VCC =5V~ 18V, VCC_MODE = 0)
8% =4 BIME | BEME | BXE By
RSTN S KB &/ \B 8] 50 - - us
ENEBEER LVR = 2.8V 2.6 2.8 3.0 Y,
EEBEER LVR = 3.0V 2.8 3.0 32 \Y;
VDD5 R EENBE
ENEBEER LVR = 3.5V 33 35 3.7 Y,
EEBEER LVR = 3.8V 3.6 3.8 4.0 \Y;

5.11 LDO BBS4FiE
% 5-11 LDO BS54

(BRIE4FBIASEA, Ta=25°CVCC =5V ~ 18V, VCC_MODE = 0)

28 = RIME | HEME | RXfE | B
VDD5 Bk VCC =7V ~ 18V, VCC_MODE = 0 4.7 5 53 Vv
VDD18 BfE 1.65 1.85 2.0 \
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5.12 Flash &%

% 5-12 Flash &%

g =4 RIME | HEBME | RXE | 28U
IR RFHEAIR - 10 - &F
FHmizntigr - 100 - us
FR X HEBREY 8] - 150 - ms
i8R 2R E - 150 - ms

E:
IZE2HSRIBLRERETHIREER
5.13 3R ARMA

7= 5-13 QFN32 H3AME

28 = ! L.l
. . JEDEC #riff, 2S2P PCB 47 °C/W
O iR TR RIE -
JEDEC #%#E, 1SOP PCB 74 °C/W
Buc A HREX H R ERE JEDEC #RAE, 2S2P PCB 20 °C/W

7
(RN RAREARR, EMWREREGRRHA
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6 Szl
6.1 E{ZIR(RST_SR)

SR8 7 1NENCR:
m S (RSTPOW)
SMEBSIMIE AL (RSTEXT)
{REBE (RSTLVD) &1
FAEA (RSTWDT)
Flash AFE#REE L (RSTFED)
Debug £1i (RSTDBG)
WENM (SOFTR)
SMFETEE, ICRESES RSTSR ., RE—RNEMNSIEBXNITELESE 1, 1B
HthSMAREE 0, MFEBEMIFERAL, 4§ RST_SRIRSTCLRIE 1, KAiERk RST_SR[7:3]&RST_SR[0IHIE
NIARAEGL, EAL/F MCU Mithht 0 FFIAHITIER .

6.2 S{ufERE
ENERESERXEHSFR
6.3 SMaRSIMIEN. LS

itk RSTN E/IAME, B8 50us BY, ©HEL,
BFELR, BEBIEMNBERER, SHEML,

6.4 [REBEMRIPENL

SR EIREPEIRAXS VDDS5 #ATIEN, WK VDD5 BEMREEI T S BEEE, REPLENES
BRAEMNNEMES, ENhEREEN,
B ERXSFRoERREEMNE, FiEFRBRERE,

6.5 B 1AinHE A

EREEINAENRE, WEERFPAMKRANE VAERE 0, SEFIT, FRER
g 51 RIS A 8L,

6.6 RSTFED £1i

Flash I#{EIRHURME T MOVX 15, U TI#ITES. BIEBMRIAKIEE Flash BYINEE, H3tex
E— B3 [X(0x3F80 ~ Ox3FFF)i#1T BRI RG— 1 F1 (0x3FFF)#{TE BIRIERY, &4 Flash
EERIEE NI, RSTFED EMREEFERE, AUZLE,
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6.7 RSTDBG £{i
SERLTERRE, <3 IDENEMIRHE, IDE K& Debug EAEHREN,

6.8 REA

BT ERFIRE RST_SRISOFTR] =1, A%

MZeHEN, BN RST_SRISOFTRIWREAIMK

g1,
6.9 SUFF=R
6.9.1 RST_SR (0xC9)
fi 7 6 5 4 3 2 1 (]
=i RSTPOW/ RSTEXT ROTLY RSV RSTWD | RSTFE RSTDBG | SOFTR
RSTCLR D T D
il R/W1 R R - R R R R/W1
SiE - - - - - - - -
1 2R 12
FEEREN
B
0: ERENAZRBEFLBEN
[7] ROTPOWY 1. EREMREF EBEN
RSTCLR | _
5:
0: BTEX
1: & RST_SR[7:3]&RST_SR[0]#YE i #R&AL
HMNEBSI B E AR
(6] RSTEXT | 0: LIREMARZERETFIMNEBSIHIS AL
1. BREAMIREIMBSIME
{REBEE ARSI
(5] RSTLVD | 0: EXREMNARRBEFRBEEN
1. EREMREFREESN
[4] RSV 3
B SRS
(3] RSTWDT | 0: LRENUARKRBEFEINNEN
1. LREMRBFEINRWEN
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FLASH IESXIR1EEMAREAL
[2] RSTFED | 0: EREMARRE FLASH EKIREENL
1: ERENIKB FLASH IERIRES [

Debug EIFREAL
[1] RSTDBG | 0: LIREHMIAZXRE Debug E1u
1. EIREAIXE Debug E11

MENAREAL

3E:

0: EXREMNAERBRENM
[0] SOFTR | 1: EREMIRBREN

S i

1. fRREN

V1.4 44 www.fortiortech.com



. Fortior Tech

’-‘ UUBTE FU6832N1

7 ShEFiEEl
7.1 ShERTE

SR REE 16 THENR, STPENRENRMER, B IPO ~ IP3 H5EFRHTIRE, PRITR
HN S TE SFREL XSFR A, SREPBIBEEINEMES BB PRIRMEE, BN PEIRSMAEGE
1, Z IE[EA] = 1 ERBEREMIAIREAIIZN 1 8, M@ CPU R HPEER, MRRESMERDN
b FREFIERRNTT, WHAPEARRAITPEHFER,

BRTEMS, SPPETRETLUREMER. RMTRPECTLUES MR PETH. 25
MR FRFATER, EAMBMTRTE . BEMTRNDEAEREITE, PELERS
FRUUBRRIRES— P PEBINER, REE 0 ~ 3 KRERTMAFMNEEE, BAMEN 0, W
RENAERNPEIER, WREHARERRSHPRT, WMRADPETRIVLERER, MIRE
B ERMASEIRFE TIPE . PRTRIVFEIIRAR P HINFINR 7-1 PENRBEAZR, b, RS
INBIRSEIRE#S .

7.2 thifiR{ERE

IE[EAIR 2B RrfERE(L, IE[EA] = 0 BYRIGR (R PEIIER,

BT IRE SFR 8¢ XSFR PAEXAYPRAEREN., STRARIRERES AERER D PRTIR, EREE/TH
Bi/E 7 BEIRA)IZFHTR, £ PRTERESFR S PRI MY FBTEREA4IE 0 /5, #E 1 69
MIinSH TR —ERT, SHENAERAKE 1, SHEARELN 1 89D, L, ERE
RENLE 1 ZR1, BEERSTRBX N PRIREALLIE 0,

7.3 9MERh B

HMEBTRETEER 2 NchBRIR INTO #0 INT1,

i%0 P0.0 ~ P0.6 BIEIFMAESH] CMP4 BIEHES, TLMERIMERRRT INTO BYHBTRLA
B, Bt IEEE LVSRIEXTOCFGlERR, XLech it & RHEA—NPEAL, —NPRiAREAL
TCONIIFO], —Nohif{EREfL IE[EX0], SPHRftAREBFH TCON[TOLERR, A5KEKIE IPO[PX0]Hi%
Eo

%0 P1.0 ~ 1.7 #1 P2.0 ~ 2.7 BUEFMAE ST LUMERIMNER PR INTT BIPRIALAR, PRERHR
BAIA PIF F0 P2IF, ShBR{ERERIN P1IE 1 P2IE, S— Bt A RN —Nh RS AIFI S
WrfEREfL, SMERPRRT INT1 STLUERE SN PEATR, PR FREFRERE P1IF # P2IF RiRIAS
BPiR. 16 NPTt RILA— N PBIA O, — D BfEREAL IE[EX1], BcEIMEBPRAT INTT fERE
BE IE[EX1] = 1, BEENMNATHIRMELEN ., THMABEFH TCONITILER, KERE
IPO[PX1]HIRTE, HMERChBR INT1 ShBfin 2517 28 P RA{ERE S 788, 1¥ 0 7.5.7 P1_IE (0xD1) ~ 7.5.10
P2_IF (0xD4)EESE%.
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7.4 BERiRER
& 7-1 hBrikeR
5k FY= N 5k
bR @ £ Hhit FREAL ch (s RE AL
- = PEEIR Aot B
=] &= | 0x0000 | 7% & —E(FAE =1
LVW chir LVSRI[O] CCFG1[6]
0 0x0003 2 IPO[1:0]
TSD thir TCONI5] IE[1]
HMNERTR BT INTO 1 0x000B | TCON[2] = IE[0] IPO[3:2]
P1IF[7:0]
HMNERTBT INT 1 2 0x0013 = IE[2] IPO[5:4]
P2IF[7:0]
FG thifr
N DRV SR[3]
DRV LbiRPUED 3 0x001B | DRV_SR[5:4] 2 IPO[7:6]
DRV _SR[2:0]
oh i
TIM2_CR1[4:3]
Timer2 T 4 0x0023 | TIM2_CR1[7:5] 2 IP1[1:0]
TIM2_CRO[3]
Timer1 Pl 5 0x002B | TIM1_SR[4:0] 2 TIM1_IER[4:0] IP1[3:2]
ADC $if 6 0x0033 | ADC_CR[0] = ADC_CRI[1] IP1[5:4]
CMP0/1/2 Bl | 7 0x003B | CMP SR[6:4] 2 CMP_CRO[5:0] IP1[7:6]
RTC chifr 8 0x0043 | RTC_STA[6] 2 IE[6] IP2[1:0]
TIM3_CR1[4:3]
Timer3 Skf 9 0x004B | TIM3_CR1[7:5] = IP2[3:2]
TIM3_CRO[3]
Systick S 10 0x0053 | DRV SR[7] = DRV SR[6] IP2[5:4]
TIM4_CR1[4:3]
Timer4 SR 11 0x005B | TIM4_CR1[7:5] = IP2[7:6]
TIM4_CRO[3]
CMP3 thlif 12 0x0063 | CMP SR[7] = CMP CRO[7:6] IP3[1:0]
12C chifr 12C_SR[0] I2C_CR[0]
13 0x006B 2 IP3[3:2]
UART1 PR UT CR[1:0] IE[4]
SPI_CRO[7:4
SPI chif CRoL74d IE(3]
14 0x0073 | SPI_CR1[7] 2 IP3[5:4]
UART?2 hlf UT2_BAUDHI5]
UT2_CRI[1:0]
DMAOQ_CROI[0]
DMA thifr 15 0x007B 2 DMAOQ_CRO[2] IP3[7:6]
DMA1_CRO[0]
E:

®  XF UT.CR[RI]. UT_CR[TI]. DMAO_CRO[DMAIF]#1 DMAO_CR1[DMAIF], toI3X4E0E&E 1, K
HE 1 R EREER, RERPESMIRSN, EMBPISAHREMREREES0, REE1 T

=\,
=X,
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B WFEES NSRS MNNSERSE, ABIHRESESRKRIEPEMHRIEALS 0, MR
YERI PR SEHATEALS 1, LADRV.SR %I, XFF DRV SRISYSTIFIHIE4E 0, F9iEiee DRV SRIFGIF]
#1 DRV_SR[DCIFi®i& 0, f£FiEM DRV SR = (DRV_SR&0x7F) | 0x30,

7.5 PEiSFEE
7.5.1 IE (0xA8)
fi 7 6 5 4 3 2 1 (]
2R EA RTCIE RSV ESO SPIIE EX1 TSDIE EX0
30 R/W R/W - R/W R/W R/W R/W R/W
ShufE 0 0 - 0 0 0 0 0
1 2R iR
2 F PR
(7] EA 0: R{ERE
(RESE
RTC tPERfERE
[6] RTCIE | 0: R{&gg
1:{E 88
(5] RSV {REB
UART1 thif{E8E
(4] ESO 0: A EhE
(RESE
SPI hEf{E&E
[3] SPIIE 0: AfEgE
(RESE
ShEBTRBT INT fsERE
[2] EX1 0: A EhE
1:{s56E
TSD thlffsEge
[1] TSDIE | 0: fEAE
1:{s58E
HMEBCRR INTO {88
[0] EX0 0: A{&ERE
1:fsE8E
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7.5.2 1P0 (0xB8)

i 7 6 5 4 3 2 1 0
AR PDRV PX1 PX0 PLVW_TSD
%8 R/W R/W R/W R/W R/W R/W R/W R/W

ghfE 0 0 0 0 0 0 0 0
iz &R ik

[7:6] PDRV | FG/DRV LbiRICE h B SeRiZE
[5:4] PX1 HNEBR T INT BRI E

[3:2] PX0 | SMEBTRER INTO {RSERIRTE
PLVW_T
[1:0] . LVW/TSD il SeZRigE

E: PEIASRIREEM 0 ~ KRR AEEMNRRERS, H 445K,

7.5.3 1P1 (0xCO0)

17 7 6 5 4 3 2 1 0
2R PCMP PADC PTIM1 PTIM2
ZEH 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
fz AR iR

[7:6] PCMP | CMP0/1/2 BR{LFELRIZTE
[5:4] PADC | ADC HERfi5ERIRE
[3:2] PTIM1 | Timer1 BB RIZE
[1:0] PTIM2 | Timer2 FBIAERIZE
E: PEIAKLRIREEM 0 ~ 3IKRKRAMAEENRRETS, H 45,

7.5.41P2 (0xC8)

iz 7 6 5 4 3 2 1 0
=L PTIM4 PSYSTICK PTIM3 PRTC
KB 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
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iz 2R iR
[7:6] PTIM4 Timer4 PRI RIKE
[5:4] PSYSTICK | Systick B FELRIZE
[3:2] PTIM3 Timer3 PRI RIKE
[1:0] PRTC RTC LRI E

E: PERERIREEMN 0 ~ 3IRRRRMEIMNRBE RS, H 445K,
7.5.5IP3 (0xD8)

L7 7 6 5 4 3 2 1 0
B PDMA PSPI_UT2 PI2C_UT1 PCMP3
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 i35
[7:6] PDMA | DMA i 5ERIRTE
[5:4] PSPI_UT2 | SPI/UART2 D Bf{A LRI TE
[3:2] PI2C_UT1 | I2C/UART1 B FRiIZE
[1:0] PCMP3 | CMP3 Rt e RiIRE
I PEALERIREEMN 0 ~ 3IKRXERRMAEENRIBR RS, H 45,
7.5.6 TCON (0x88)

L7 7 6 5 4 3 2 1 0
B RSV TSDIF IT1 IFO ITO
il - - R/W R/W R/W R/W R/W R/W

SNME - - 0 0 0 0 0 0
iz 2R iR

[7:6] RSV {RE8
TSD B EAAREAL
HIEMEHF EEENREREN, ZEEE 1
iE:

(5] TSDIF
0: REETEH
1. REDHEH
=5
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0:350
1. TEX
E: MRS R 5IRRSAL LVSRITSDFIEC &£
HMEBTRER INT1 iR BB %R

[4:3] IT1[1:0] 00 LFARA D
01: TE&RALAR BT
X BT (EFETR) fADRT
HMEBCHET INTO SBHEARRAL
B
0: RAEREPHT

[2] IFO 1. REDRETE,
5:
0:380
1: TEX
SMEBOR BT INTO fiti R BB Sk H%

[1:0] ITO[1:0] 00 LrAm AP
01: FHIBALA PBR
Ix: BERET (LFTE) Atk

7.5.7 P1_IE (0xD1)
i 7 6 5 4 3 2 1 (]
2R P17_IE | P16.E | P151E | P14JE | P13_JE | P12JE | P11_JE | P10_E
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 e ik
P1.7 i NSRRI INT1 {ERE

[7] P17_IE | O: fEAE
1. {E8E
P1.6 ImO4MEBOP BT INT1 {E&E

[6] P16_IE | 0: RfEAE
1. {E8E
P1.5 imO4MEBEP BT INT1 {E&E

(5] P15_IE | O: N
1. {E8E
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P1.4 mOSMEBP B INTT f5ERE
[4] P14_E | 0: FNfEERE
1. {E8E
P1.3 imO4MEBHP BT INT1 {ERE
[3] P13_IE | 0: FNf&ERE
1. {E8E
P1.2 imO4MEBHP BT INT1 {ERE
[2] P12_IE | O: FNf&ERE
1. {E8E
P1.1 imO4MEBP R INT1 {ERE
[1] P11.IE | 0: {8
1. {E8E
P1.0 imO4MEBEP IR INT1 {ERE
[0] P10_IE | 0: N{EAE
1. {E8E
7.5.8 P1_IF (0xD2)
i 7 6 5 4 3 2 1 (]
ZIR P17.IF | P16.F | P15]F | P14JF | P13JF | P12JF | P11IF | P10F
-4 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
fu E=4 iR
P1.7 ik O SMEB R B AR AL
[71 P17F | 0: RER&EPRISEH
1. REPUISMH
P1.6 i O MR BR AR AL
(6] P16_IF | O0: REREDTEIEH
1. REPUSMH
P1.5 ik O SMEB R B AR AL
(5] P15_IF | O: RREDTEIEH
1. REPIISEH
P1.4 % O SMEB R B AR L
(4] P14IF | 0: RERETPRISH
1. REPEISEH
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P1.3 iim A SR P BT AR AL
[3] P13_IF | O0: REREDTHIEH
1. RETBEMG
P1.2 i O 4 EB B AR (L
[2] P12_IF | O0: REREDTEIEH
1. RETBEMG
P1.1 i O 4 EB BRARR L
[1] P11_IF | O: REREDTEIEH
1. RETBEMG
P1.0 i O 4 EB BRARR (L
[0] P10_IF | O: RERETEIEH
1. RETBEMG
E: ERRESA 0 BT LUEE X R A P RIAREAL,
7.5.9 P2_IE (0xD3)
fi 7 6 5 4 3 2 1 (]
2R P27_IE | P26.E | P25E | P24E | P23_E | P22_E | P21_E | P20_E
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 E4 fhid
P2.6 Im O4MEREP BT INT1 {E&E
(6] P26_IE | 0: fEAE
1. {E8E
P2.5 im O4MEBEP BT INT1 {ERE
[5] P25_IE | O: fEAE
1. {E8E
P2.4 imO4MEBEP BT INT1 {E&E
[4] P24 |IE | 0: fEAE
1. {E8E
P2.3 im O4MEBEP BT INT1 {E&E
[3] P23_IE | 0: RfEAE
1. {E8E

V1.4

52

www.fortiortech.com




Fortior Tech
B3B3z

FU6832N1
P2.2 im O4MEBEP BT INT1 {ERE
[2] P22_IE | 0: FNf&ERE
1. {E8E
P421 im O SNSRI INT1 f5ERE
[1] P21_IE | 0: FNfEERE
1. {E8E
P2.0 FMEBHPET INT1 {3ERE
[0] P20_IE | 0: FNf&ERE
1. {E8E
7.5.10 P2_IF (0xD4)
i 7 6 5 4 3 2 1 (]
B P27_IF | P26.IF | P25F | P24IF | P23F | P22F | P21F | P20_F
-4 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 ZR ik
P2.7 i O 4 BB o B AR AL
[7]1 P27_IF | O: RREDHIEH
1. RETBISEMG
P2.6 lim OSBRI AR AL
[6] P26_IF | 0: REREDTETEH
1. REBISEMG
P2.5 lim 4R P BT AR AL
(5] P25_IF | O: RREDTEIEH
1. REDP RIS
P2.4 lim O 9MER P BT AR SAL
[4] P24 IF | O: REREDHIEH
1. REDP RIS
P2.3 lim A9 ER P R AR AL
[3] P23_IF | O0: RRETHIEH
1. REDP RIS
P2.2 iim A9MER P R AR AL
[2] P22 IF | O: RREDHIEH
1. REPHEISH
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P2.1 i A 9MER o B AR &AL

[1] P21IF | O0: REREDTHIEH

1. RETBEMG

P2.0 i O 4 EB B AR AL
[0] P20_IF | O: RREDTHIEH

1. RETHREMG

i ERRESA 0 e LUEEXS A P RIAREAL,
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812C
8.1 &

12C BRIBE T RHE TWARENR LR OED, E—MESENENELETRE, AT MCU
FIMED 12C IR EFHVEIR, NE 8-1 Fim, RZHMIRBITLAEM: SDA 1 SCL, P0.0 79 SDA ixM,
P0.1 79 SCLixA, 12C {E&EfS, P0.0 1 P0.1 HEhT N IREBIE,

i cmp_ok
ocapD —L2!  Addr_compiler | P00 SYSCLK
12CMS =0 "
DMOD .
: Lot SCL controller |« |SCL
[_.8bit_,|]2CADD |DMOD
12CMS =1 — o lern
8 bit v
\ J

v°Y

SDA controller <—>D SDA

'

ACK /NACK I12CIF

12C_DR [«22% s 12C_databuffer | 8D

8-112C L5HIER]
FE4FM:
B 5 12C RN (&S 100kHz), BIEE (RS 400kHZ) AR BUEHER (S
TMHz),
ZAFENAERFMANAE
45 7 AR A B S aE
32§ DMA BUR (&

SEETINET SDA fl SCL AR ¥, XERNSLRETRANE—KIE, EERAEETIEE
FEERENEFRHMEL—PNBHLTERRS, BREWSHEN, HEMRSHRER 12C
PH=REZEEFHIRLAE 12C BN, ENATENSLEREEE, HiEBY SCL ARBIRER
EEMES, @i SDA KEMNMIEFIEEE, R4k EEIRETEZbIE, MIZIREIGES
MW, EE% EEMNFBIBBRNXARZIEEN, ENREEIBLEMNBZEN: ENE XS
U, SEMMNERRZHIRZEML, RERENLLEHIREE, BRZREN
B 8-2 Firr; ENERWMNEIRRIEEN: ENMEXIUMN, FEMNEE, IHRKMNE
EHEEE, RERINALLEIRE, EERENE 8-3 Fin, EXMERT, THARMEER
B AL LE SRR,
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scL AVAVAVAVAVAVAVAW
SDA [asY sy aa Y A3 A2} At a0 w\ A [|o7) pe) ps Y p4) D3} D2) D1} DO\ A
. Ack from Ack from
Start Slave Address & Write slave Master send data slave Stop
8-2 EMNBMAEEIE
SCL
SDA fmeY AsY aa X a3 a2 ) At mof R\ A [[o7) p6) D5 )\ Da) D3} D2){ D1)Y DO/ Nac
Ack from Nack from
Start Slave Address & Read slave Slave send data master Stop
8-3 ENIHWMHBIERE
8.2 #Z{FiREA
8.2.1 EHEX
1. BE2E 12C_CRII2CMS] =1, RBEAFHIER,;
2. FgE 12C_CRII2CSPD], & EBT4h SCL 87k,

BcE 12C_ID[I2CADD], & ML ;
& 12C_SRIDMOD], &EIES A,
B2E 12C_CRII2CEN] = 1, &8 12C;
B2 & 12C_SR[I2CSTA] =
& 1, SCL#EMREIRIE;

RIEEHE: 8T 12C_DR BEERIXEHURE, 5 |
1., SERAETEE
BEURE: 5%

[2C_SR[STRIFEM4E 1,

1, &% START #litsiit, 7E#EUEI ACK/NACK 5,

I2C_SR[STRIiE 0 B SCL f5

SCL #REMRHFIRIE

12C_SR[STRI#&t&

2C_SR[STR]i& 0 B SCL 5, EHFIRKRIZL

B#2I8F) ACK/NACK 5, 12C_SRISTRIEEMHE 1, SCL #FENIRFIRAR;

, ENFHARIEE, SRR

#8T 12C_SRINACKIIRE ACK/NACK [5, B

@ 12C_SRISTRIiE 0 B SCL AKX ACK/NACK {55, YRR T #iEdE, 12C_SRISTRIGE 4

B 1, SCL#EEMNRHIRIR;

{Z1E@: H7E 12C_SR[STR] = 1 B¥E{Z 12C

_SR[I2CSTP] = 1, 12C_SR[STRIEfifG k%=1t
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8.2.2 AHE

1.

2.

BCE 12C_CR[I2CMS] =0, IREAMIURT;

ECE 12C_ID[12CADD], & B MHithll; sXEEE 12C_IDIGC] =1, {EAES 1BiRL;

BZE 12C_CRII2CEN] = 1, {&#E I12C;

1EUNE START {SSHNIEMAIMNLS, 12C_SRII2CSTAIF 12C_SRISTRI#FEME 1, SCL #M
NUEBFIRME, BT 12C_SRINACKIIZE ACK/NACK, Fi@id 12C_SRIDMODIFIAA K& T2
BRI R RIEEE;

REEIE: BT 12C_DR BELBRIEEIE, ¥§ 12C_SRISTRIS 0 AL SCL /&, Ki% ACK/NACK
FREEIE, HEIBAETRBEEIENERE ACK/NACK /&, 12C_SRISTRIEEHE 1,
SCL # MR FIHE;

FRUELHRE: 45 12C_SRISTRIE 0 FEAX SCL FHAEURE R, JEUREINGEA, 12C_SRISTRIGEH
B 1, SCLBMHIREIRIE, & 12C_SRINACKIIZE ACK/NACK /5, ¥§ 12C_SRISTRIiE 0
TR SCL H&iX ACK/NACK, NHEUEIFRAVELHE, 12C_SRISTRIEEME 1, SCL MR
HIME;

RESTART Ih&E: HMHAEITIRZSPHEULE] START 55, MthIESEITIE, SRESBOHLE,

8.2.3 12C HhifiR

12C B9 P ETRE:

8.312C

I2C_SR[STR] = 1 BY, iZHPErREEMFAMANIERL TEBRK
I2C_SR[I2CSTP] = 1 B¢, ZHPBENEREMNIER TEXK

e

8.3.1 12C_CR (0x4028)

{3 7 6 4 2 1 0
B I2CEN 12CMS RSV I2CSPD 12CIE
i) R/W R/W - R/W R/W R/W

=LA =] 0 0 - 0 0 0
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fu 2 13
12C {E8E
fEREMEN. GPIO 1]#279 12C 1R, SE®BMFARML . 12C LA R BITAHEIKO
[7] I2CEN | EHIEERE,
0: RN#Ege
1: {F8E
F/MNAER IEF
[6] 12CMS | 0: ML
1. EM
[5:3] RSV | 1RE
12C ERIEREE, (NEEHNEXTER
00: 100kHz
[2:11 | 12CSPD | 01: 400kHz
10: TMHz
11: {RE
12C ShRffERE
[0] I2CIE | 0: &8
1. {F8e

8.3.2 12C_ID (0x4029)

1: (ERE HBITIY, BDitbit 0x00 LMY

fiL 7 6 5 4 3 2 1 (]
B I2CADD GC
34 R/W R/W R/W R/W R/W R/W R/W R/W

ShfE 1 0 1 0 1 0 1 0

fu e ik

[7:1] I2CADD | WAtk
[ HBIES, (REMEXTER
[0] GC 0: NEge #BIF0Y
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8.3.3 12C_DR (0x402A)

iz 7 6 5 4 3 2 1 0
2R I2C_DR
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%

12C UES 7R
[7:0] I2C_DR | iff: R A E AR TIZINRI LR
5. R EENEUE
8.3.412C_SR (0x402B)
17 7 6 5 4 3 2 1 0
E=4 i I2CBSY | DMOD RSV I2CSTA | 12CSTP STR NACK 12CIF
il R R/W - R/W R/W R/WO R/W R
SNME 0 0 - 0 0 0 0 0
17 2R ik
12C IR SHREAL
34 |2C_CRI[I2CEN] = 0 B, 12C_SR[I2CBSY]i&{£iE 0
FHAER:

71 I2CBSY | &3X START iINfE, HEHEE 1, &iX STOP RINE, EEE O
MHAET:
I9%| START Bttt CE R INfE, MEEE 1, WZRI STOPfE, EHEHE0
ISR A=t vritiv
0: BRER(ENIRAEIE, MNIRILEER)

[6] DMOD | 1: AR (ENIRUEEE, MHLIR & EUE)
S MHAER RiE

[5] RSV | 1RE
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EHAER:

RHES 1, BN SCL. SDA £ AF/EFIAKIE START Mttt =35, Kk
ETREEM RS 0, fERRHIFIEIRIETZP, 21 12C_SRII2CSTAIS
Ao TEHIBRIESIZWSTEEFE 12C_SR[12CSTAl = 1, &i%X RESTART,

0: 3E START Fitutit =5

1: &3iX START = RESTART flithiit =+

MR
PEHUSE START Bttt =5 ICE/EE 1, 4B 0

[4] I2CSTA | %= 8-1 MAER 12C_SRII2CSTAJF 12C_SR[I2CSTPIS =4#1 12C FUEEEIX R
I2CSTA I2CSTP 12C $iEER
0 0 HIEFT
0 1 STOP
1 0 START + it =¥5
FeUeZl STOP
1 1 FEULE| START + k=
5]
3¥: 24 12C_CRI[I2CEN] = 0 B¢, 12C_SR[I2CSTAIBZ1% 0
EHAER:
2 12C_SR[I2CBSY] = 1 BY, HHF#EEMS 1, 12C_SRISTR]iE 0 BE1L SCL F
Yaki% STOP, A&i%58 STOP RHEMBEZNE 0, #N5R 12C_SR[I12CSTAIFN
I2C_SR[I12CSTPIEBIE 1, H I12C_SR[I2CBSY] =1, M 12C % k% STOP, B
& START #ithiit =45, START Mithht= 5 &E5M/E 12C_SRISTRIEHE
1, EREFZFWEIBINSTED, Z1E 12C_SRII2CSTPIE A,
- - 0: R&i%x STOP

1: &3i%X STOP

MR
EHINE STOP FE 1, B0
IKSIRENMBSER 8-1

7E: 3 12C_CR[I12CEN] = 0 B, 12C_SR[I2CSTPI=#tEHBzhiE 0
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12C B HERRARERAL

EAER:

LEE{ & IX5S START it =F 3 DATA /5, 12C_SRISTRIEEHE 1, [E
BY SCL #HI{%, 12C_SRISTRIZ{43% 0 FRRHY SCL.

A0SR 12C_SR[I2CSTAIFN 12C_SR[I2CSTPIEH 1, NIZtEH&i%5S STOP F
START hnitiiit =35/, 12C_SRISTRIASE 1,

[x]

[2] STR
MHE:

LEE{HEIN5S START Bitbiit ICEZ S DATA £¥5/5, 12C_SRISTRIEEHE 1, [E
BY SCL #H{, 12C_SRISTRIZX{4iE 0 )FHERY SCL.

[s]

EZABEHE 1, BB 0, = 12C_SRII2CEN] = 0 B, 12C_SR[STRIEHN
&0

12C MR —NFHE, BRABAEAIRER, 12C_SR[I2CEN] = 0 B, %
fIBzhE 0

0: ACK, FRNIEUNT o] LAk SR ISR

1: NACK, FRREWSFBELLEEGEE

HigFLTEER, FEERWEEIESE 8 iI/58E 12C_SRINACK]kiX

1] NACK | ACK/NACK

0: 58 9 fiiRi% ACK

1: % 9 fu&ki%x NACK

HRELTFEEN, ERETEHIBE 8 i/F1E I2C_SRINACK]#EI ACK/NACK
0: 58 9 fZINEIHIR ACK

1: 58 9 URFIE92 NACK

12C PR SEHAREAL

0: REREPREMH

[0] 12CIF 1. REBIEMG

X 12C_SRISTR] = 1 B, FEENFMYAER T =4 p iR
2 12C_SR[I2CSTP] = 1 B, EMHARIN Tr=4chif
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9 SPI
9.1 SPI &7

SPI B—fMEERENTRFHTEL, HRIPERWE 9-1 Fim, SPISTFENUEH MR,
SCRF 3 4eIE 4 LRIERRR, AITRE LFEESDENFMN,

| 8 bit 8 bit
i <«—— RxDatabuffer _ _
2 DD: ST | Shift Register
- :
| B . o a @
1 et B = .
i —~—® Tx Data buffer | sl 3l @ o
e L TV PY R Z
fosMT fTXBMT SCLK controller » | sCLK
SPI controller <
SPIIF¢ ¢ ’D NSS

9-1 SPI [RIBZEAAHEE]

9.2 SPI ##4FijEA
9.2.1 {5Si{EA

SPI FRr{ERARY 4 ™MES79 MOSI, MISO, SCLK, NSS,
9.2.1.1 EHitH. MBA(MOSI)

FHMAMOSHESBENGHEBEAMMNGIBA, BTFNENZIMNBIBTEIREER ., BEE
miRSMES, BRINFEBAIHFER09 MSB 171X MOSI 51M L.

9.2.1.2 £HA. MEIH(MISO)

FANEMISO)ES BMNBVEHEFENAVMA . = SPIRZELIEH TIEE 4 LM ARKIE
$EF, MISO SIETSES, SFEAMNIAFE 3 LRI 4 LMREEFE, BTMAMI
HENMBBTEIREGR, FEERIRSMES, BHRIRFSHASFRE9 MSB S1T71iXE MISO
SIH0E,

9.2.1.3 E1T7EF§R(SCLK)
BITIHER(SCLK)ME S 2 ENIBEFIMNEIBA , BFREEENMMINZ I EEI B TEIRER
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SCLK HTFAEENMRTNEY SPI 774, & 4 LMIER, MBI REIEPII(NSS = 1), SCLKES
WS,

9.2.1.4 RFi&(ES(NSS)

FiZES(NSS)a9INAEE T SPI_CR1[INSSMODIECE, FTFiEF SPI BITFEIN, SPI TR
B1F 3 LR, 4 LM/ BSENRAR 4 HLRER, 2 SPI TIEE 4 LM/ SENELXE, R
EES (NSSRECE NBALUEEMNIEL SPI, SESERAPRIESLFED SPIEN, BRHED
U EENXEREHTEIRERMIT R S SPI B, = SPI TETE 4 KR EMEEY, FAH NSS #
BENRERE, 3 SPI T 3 LE00Y, NSS #ZELE, RN, JLUAEMERIKO I/0
SIBNEFEZ ML,

B E SPI_CR1[NSSMOD] = 00 B, SPI THE7E 3 4Rz, 2 TIE&RINTTHE NSS i[O, SPI B4
ERE=AEN—DNN, ERHFNME 9-2 Fir,

9-2 3 % SPI 1R iEEE

BLE SPI_CR1INSSMOD] = 01 B, SPI THE7E 4 MBS SRR, EiZTEESL, SPI R
% 23R NSS i 1B E NMA, SFEH T, BE SPI.CRO[SPIMS] = 0, SPI THE#E 4 ZM
HUAE, 24 NSS 793248 0 BF, MWL SPI #IE&E; 2 NSS 73845 1 63, ML SPI Rigiki@, BE
SPI_CRO[SPIMS] =1, SPI TEEFHARR, BUARNSERR ., ESETHEEXT, NSSHARTE
1E SPIBYENIER, Lok EENEINSS F59{EEFES, SPI_CRO[SPIMS]F SPI_CR1[SPIEN]#%tE
HE 0, LARMERESPI, EAREIRIRE SPILCR1[MODFI#E 1, EXMIBERT, HREEHERE
SPI, ZHE4kLE SPI&ifl, ZTIFHER, SPI RERFESNENSEERE, HEEAXNE 9-3 Fix.

9-3 4 HEEHIENEZE

BCE SPILCR1[NSSMOD] = 1X BY, SPI TE7E 4 KB ERA, AZTIERAT, [LLEN
NSSECE ¥, MALEYNSS NHIA ., EHEE SPI_CR1INSSMODOJRVIREEIRE NSS 5| HIaY%
HET, EA—TMBNERES, EEMINEETETER /0 Kk, 4 LHIEENRAH
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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 TYETEEHET, J9 SPI B4ifit SCLK 155, SaEURIEH,
EiziEXT, SPISIRIBBAISERET NEEE SPI BaEM, XM SPI_DR AR, ZiiEE
FARBARIEE PSR, SPLCRI[TXBMTI#E 0, MRBAUFERAIT, WRKEEDFRPHERBES
RIXFIBAISTFRR, WA, 4 SPI B1THIISIEUHFER MSB X8| MOSI 51l L., EH4&ERE
SPI_CR1[SPIIF]#] SPI_CR1[TXBMTIHSRHKE 1, EEWTHRIEP, 2 SPI EHFE MOSI L@ MK
EEIERS, WS SPI MM TARBIE MISO % LRFHAEZEBUSERINRS, Fit,
SPI_CR1[SPIFIARZRBEVE /9 KX ST AR XAE ISR R AR, BUFFRNEUER MISO
BRI AEUR, ZEURMEERIZWE PEET, [ SPIDR EEEIRAZIE PRNEE. MRE
SPI_CR1[TXBMT] =0 BYa) SPI_DR SEA%E, SihsR&AL SPLCR1IWCOLIHE 1, FHRIFAEE P
BPEVER.

9.2.2.1 FEXERE

1. B2E SPI_CR1[NSSMOD], i&& SPI T{EtE=;

BLE SPI_CRO[CPOL], REETERM;

BLE SPI_CRO[CPHA], & BB shAEA;

BZE SPI_CRO[SPIMS] = 1, IRENENRR;

BE SPI_CLK, i&E SCLK $E;

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

6 SPI_DR EABZRENEIE, 85—k, SPIEER—IX;
SPI_CR1[SPIIFI#E 1 /5, £ SPI_DR FREUZIRZIBIEIE

© N o 0 &~ W DN
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9.2.3 SPI A5

BCE SPI_CRO[SPIMS] = 0 B, SPI THEFMHUEN ., AIZIEAT, SPI#Y SCLK ESHENAY
SPI &, M MOSI BBAZHE, M MISO SIFIFEHEIRE. =5 SCLKESRMAR, MBMHFRE
TR, S SCLKESHMAR, MBIBAFFRARNE, @iF MOSI F MISO FHGIRILH A
EHUE, MSBEREEBREIEEIX, BE5 SPIDR FRELELENNEIRRLXE PSR, R
BUFFRANT, KERPRPOBES ARG B HFR. EH5THE, SPILCRI[SPIIF]
M SPLCRITXBMTHRE 1, BN FHH/EZHZRIWE PR, BREREDRZREN
SPI_CRO[RXBMTI#i%E 0, FIAZHRIFARILEIE, 1R SPI_CRO[RXBMT] =0 Bt EHBIEIRESIE
ANZWE DS, W SPICR1[RXOVRNIESHE 1, BiRWE PSRRI, =@ SPI.DR SA%
#EBT SPI_CR1[TXBMTI#E 0, SNRULETEEALIE, BihsinSAL SPICR1WCOLIME 1, HiR#EF
RIEE PR PRI

9.2.3.1 MIENECE

fizE SPI_CR1[NSSMOD], &E SPI T{F&(;
B2 E SPI_CRO[CPOL], & B BSR4 ;

BZE SPI_CRO[CPHA], &E 8T EP4E1L;

Bt E SPI_CRO[SPIMS] = 0, RENMIIER;

B E SPI_CR1[SPIEN] =1, f{#8E SPI;

6 SPI_DR EAIRMEHUR, SR/ENKXEHES,

9.2.4 SPI HhifiR

SPI B9 ERTIRA:

B ERFHERERT, SPIPEitRE SPI_CR1[SPIFI#E 1

B IREREE DR POEE S AREEERBAFEFRITE SPILDR, BHPRIFE
SPI_CR1[WCOLI#E 1 B5 SPI_DR RIREHREL,

B Y SPIWEBANTETSERADHENT NSS WAL, BXEIRIRE SPI_CR1[MODFI#
B 1, YREENEIRT, SPI_CRO[SPIMSIFI SPI_CR1[SPIENIfI#E 0, SPI#Z21EAYFS
—NENIEFIR L,

B Y SPIEBE AMNFFE—IRERER, BHRE PSP ITREE RIS EIR AR IEE
B, #EWUEEARE SPI_CR1[RXOVRNIKE 1, FiElBIEIRIE AR EIRIRE b s,

9.2.5 BITHIHPESF

o a0 ~ w D P

BCE SPICRO HHEMM=REBFEFMIUSLIMBTRIBENMM=RNEFHN 4 fFPAS,
SPI_CRO[CPHALE=Z B SR AL (R H 7 2R EE Mk EREYAY SCLK {§S1476), SPI_CRO[CPOLIEZE=R
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B, EHAMMNEBENA—, EBEIEAFNZRBEFAFMZELE SPI(SPI_CR1[SPIEN] = 0), 8
=N EBFES T L SR LA X R ME 9-5 F1E 9-6,

|
I
I
(CKPOL=0, CKPHA=0. i i
(CKPOL=1, CKPHA=0) }
MOST XXXX MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB
|
MISO —(; MSB X BIT 6 X BIT 5 X BIT 4 X BIT 3 X BIT 2 X BIT 1 X LSB
‘

|
|
NSS (4275 0 U
T
|

i
-
-

9-5 ¥fE/B3 5B R E](SPI_LCRO[CPHA] = 0)

I
I
|
SCLK |
(CKPOL=0, CKPHA=1 ‘ ;

o T LT L LI LT
(CKPOL=1, CKPHA<1) ‘ !

wost JOOK s X mme X mrs X mra X mrs X sz X mm1 X iss XXX

| |
wiso —(1 wss X sire X sirs X w4 X sras X ez X mr1 X s X

NSS (42577 ) _\ i i /_
9-6 E¥E/8Y £ 7 & (SPI_CRO[CPHA] = 1)
9.3 SPI 1728
9.3.1 SPI_CRO (0x4030)

Liv4 7 6 5 4 3 2 1 0
B SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
i) R R/W R/W R/W R R R R

SfE 0 0 0 0 0 1 1 1
iz £ i iR
MARSAL
[7] SPIBSY | 0: ;&% SPI {&%)
1: IEFEI#1T SPI &5
F/MNIERE
[6] SPIMS | 0: )AL
1: EHL
BSR4
(5] CPHA | 0: 7£ SCLK BB HIanaBREE, BiaAEE
1: 7 SCLK BB FHEIE KIXEIE, FinEWEURE
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[4]

CPOL

RELEER
0: EBTHERBT
1. BRTHERET

(3]

SLVSEL

NSS R iR AL

SHBBFIHZARKE 0, FRARRBIED ML,
0: Rk M
1: LD AN

= NSS 5| HIEIREINES MRBEFINZAKE 1, RAEEPHIMML, SHiE

[2]

NSSIN

NSS ZHHMES, ZIESRIEK

[1]

SRMT

BAUSFFERSNEM(REMRREER)

0: BIEM KX E P RREXF B F TR SCLK KERL
1: BAUSEFRRBEE R AENRWE PRI B LR
7 EFEAER BT SPI_CRO[SRMT] = 1

[0]

RXBMT

BRI SR =S REMMEREER)
0: TRIEF SR AR WIZER

1: BB IEER B IS B F R

¥ TEEER BT SPI_CRO[RXBMT] = 1

7

B 4B A = IR B8 SF AR SPI_CRO[CPHA:CPOL]:
B 00: EFHBRERI,
01 EFEARIE,
® 10 EFERIE,
B 11 EFERG,

TERRIE,
TRRRIRIL,
TRRRIRIL,
TERRIE,

SRETHIE
SRETHE
SRETHE
SRETHE

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/WO R/WO R/WO R/WO0 R/W R/W R R/W
SME 0 0 0 0 0 0 1 0
iz AR filiik
SPI SRSB4 FREAL
[7] SPIIF | BXERT— T EEGL)ZE, WANSHESE 1
5
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0: RELEPUISEH
1. REPUIEH

2

==
1B

tﬂlho

1: TEX

B R P TS HAREAL

2 SPI_CR1[TXBMTI4 0 B, S A SPI_.DR, NIMLAI#EE 1
LEz AR R ERAAE O

B

[6] WCOL | 0: R&REDRrSEH

1. REPSEHG

=S

k=
8

tﬂlho

1: TRX

FHAEN IR P BT AREAL

S MBI AP REIEHE, LALE 1(SPI_CROINSSIN] = 0,
SPI_CR1[SPIMS] = 1 H SPI_CR1[NSSMOD] = 01)

EEA 7R R R O

=3

0: REREDRIS M4

1. REDRTSEMG

[5] MODF

°

k=
5]

ﬂ]]ﬂo

1: BTEX

EUOE H PR SHARSAL(REMER TER)
HAMERNRE B A A SPI BFHFeE, MEKRETRPNRES
— RAERARBIRENGVEIRINZAL R B 1(FFF=4E— SPI thlf), ZNUAR
WREEEhE 0, WARARHEE 0,

I

0: RREPRIEMH

1. REPRISEH

[4] RXOVRN

°

i

cH
a o
x<
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SPI{EREE
321 | NssMop 00: 3 L MIETEY 3 LF1ER, NSS ESAERimO 5|
01: 4 HEMEXH S EEA(BLIAME), NSS iwOHA
1X: 4 ZBFER, NSS im0 REEIRSHEE SPI_CR1[2]89&E
RIEE B TR
HIEIBIR S ARIER PR, ZAEE 0, HARXEE PR PIVEHBRHZEE
[1] TXBMT | SPI #{UZ778:30Y, ZARE 1, RARUUAREEPREMEIRE,
0: FEMBIES ARIEE DR
1. RIEEPBEIECREEBUSFER
SPI {588
[0] SPIEN | 0: RfEke
1: {Ege

9.3.3 SPI_CLK (0x4032)

fu 7 6 5 4 3 2 1 0
B SPI_CLK
- il 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
i R iR
SPIRFRIRE
FHNARLAE, {XIE SPI_CR1[SPIEN] = 0 O] 5
E4EER = SYSCLK/2/(SPI_CLK + 1)
[7:0] | SPI_CLK | f5:5K4%5 2400kHz, W SPI_CLK = (24M/2/2400k) - 1 = 4,807 0x04
7E: MDU 89 PI/PID 5 M\ SPI B EFABY (528 DMA &%), EA4 SPIIR4FER
Bo B R/NF 600kHz, 5 N AL SPI (& HIB SR ] AE 5T

9.3.4 SPI_DR (0x4033)

iz 7 6 5 4 3 2 1 0
&R SPI_DR
E-3it) 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
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= ISIBT:=5

1 IR 2R P AR
5: BAMIREEREE PR BMNKRIE

FU6832N1
iz 2R R
SPI $iE 51728
SPI_DR FHF22 AT RIXFNIRIL SPI #UE
[7:0] SPI_ DR
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10 UART

10.1 UART &7

UART B—MPER TN T HTHIRERZREO, WE 10-1 Fir, GRS EUREHF
DMA ThREfRHENE. UART BISETFFHNE 10-2 ik,

SYSCLK BAUD_SEL MOD[0]

¢ ¢ imit Shi L TXD
o Transimit Shift 5 ]

Baud counter Ty Register
BAUD/BAUD?2 A
| Y | RXD
UT DR/IUT2 DR |2 bit| Receive Shift
_ - Register

10-1 UART @S 1EHADIEIEE]

cainininininininininin

TXD/RXD—\ Start/< Bit0 >< Bit1 >< Bit2 >< Bit3 >< Bit4 >< Bit5 >< Bit6>< Bit7>< Bit8>/ Stop

10-2 UART @SB = El

10.2 UART $Z£{Ei%BA
10.2.1 UART1 &{Eix B

10.2.1.1 UART1 &= 0

R 0 TEFRLHIFNTRI, RXD BEAREEERL, XARIEIRRSLZ, IREIER 10
(1 /S0, 8 (R, 14F1E), JR4FZRM UT_BAUD[BAUDIRE.
RIFEHE: 1S RZAVEIES A UTDR F4& UTCRITIE 0, RXD 1§t 10 {u#dE. RiXsME

UTCRITIIE 1,
ZUERE: BtE UT.CRIREN] = 1 EapiRBGHE UTCRIRILE 0, #iE@T RXD EIX, RIS

5, UT.CRIRIIZE 1, iZEX UT DR &8 2IZINEIHIEHE,
10.2.1.2 UART1 &= 1

R 1 TETE/ANIEN ., TXD MAEHIERDLZ, RXD AEEIRERS %, WREIEN 10 L
(1fz/Es0. 8 uEiE. 1fFLh), K4FZE UT_BAUD[BAUDIRE.
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RFEHE: FRZEIRS A UT DR 34§ UTCRITIIE 0, TXD ¥t 10 g, RE=HE
UT_CRITI#E 1.

ZULEHRE: BCE UT_CRIREN] = 1 BaiEILFHE UTCRIRIIE 0, #iEEE RXD ##UK, =I5
&, UTCRIRI#ZE 1, EEX UT_DR RS EHEINEIREHE,

10.2.1.3 UART1 &% 2

BRI 2 TFTRAHFRTRIN, RXD BEAKEERERZ, NORERER%, WREER 11
(1 \/EED. 9 &R, 1AfF1E), R4FERM UT_BAUD[BAUDIRE.

RIEERE: B REEWER 8 (WS A UTDR, 5 9 IS5 A UT_CRITB8]FH4E UTCRITIIIE 0, TXD 1§
W 11 R, AiE5eR)E UTCRITIHRIE 1.

ISR BCE UT CRIREN] = 1 BaEIFHS UTCRIRIIE 0, #iEEE RXD ##UK, #EIN5HK
&, UTCRIRI#XE 1, UT_CRIRBIFISE 9 f¥#E, UT_DR 721Xl 8 HVENHE

10.2.1.4 UART1 {858 3

R 3 TETE/AHNIEN ., TXD NAEEIERDLZ, RXD AEEEIRERS %, WREER 11 14
(1=, 9 &R, 140S1E), R4FZRM UT_BAUD[BAUDIRE.

RIEEWRE: B AREEIENR 8 (LS A UTDR, 5 9 UEA UTCRITB8]FH4F UT_CRITIIE 0, TXD
S 11 AR, &&E5eAE UT.CRITIIKE 1,

FEUERE: BLE UT.CRIREN] = 1 EapiEFHE UTCRIRIE 0, ##E@T RXD #I, RIS
&, UTCRIRI#ZE 1, UT_CRIRBBITFILEE 9 1u%i#E, UT DR 7Fh%AD 8 M8VEUE.

10.2.1.5 UART1 ShBfiE

UART1 hifRAE:
B UART1 RiX5 1 BEURE, RXTHPEBEHEHAREN UT_CRITIIFEEE 1
B UART1 #8551 BEEEF STOP FLEAIfE, 1HW ST PRI EAREN UT_ CRIRIJIEEHE 1

10.2.2 UART?2 &4Fi508
10.2.2.1 UART2 {&£ 0

B 0 TEFREHENTER, RXD BEARESIERLE, XABKEREE, WREIER 10
(1 z/Eah. 8{uEURE. 11Z1h), JRIFZH UT2_BAUD[BAUD2IRE.

RIEEIE B RIXEEIES A UT2_DR #4% UT2_CRIUT2TIIE 0, RXD Y54t 10 %R, KiX5x
BUfE UT2_CRIUT2TIE 1,

FUEHE: BoE UT2_CR[UT2REN] = 1 BahiEIFHIS UT2_ CRIUT2RIIE 0, ##E&EE RXD UK,
FSERE, UT2_CRIUT2RIIE 1, EEX UT2_DR S152IZFIKEIRIEIE.
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10.2.2.2 UART2 183§ 1

B 1 TEF2/EMTER, TXD AREHIERLE, RXD AEIEUERE, WREIRES 10
(1 /3. 8 Ui, 140(FL), R4FZA UT2_BAUD[BAUD2IRE,

RIEHIE B RENEIES A UT2_DR F4& UT2_CRIUT2TIIE 0, TXD ¥4t 10 (iR, Kixx
B¢/ UT2_CRIUT2TIHEE 1,

PSR BoE UT2_CRIUT2REN] = 1 Bai#EIFHIE UT2_CRIUT2RIIE 0, #UE&@E RXD UL,
EWEME, UT2_CRIUT2RIMEE 1, iEEX UT2_DR SEZIZINEIMEUR,

10.2.2.3 UART2 {&5{ 2

BRI 2 TETRAHIFRTIR, RXD BEANKEEHERL, XURIEIRER%, WREER 11
fL(1 CIEsh. 9 fuEdE. 140=1h), K4FZHE UT2_BAUD[BAUD2IIRTE,

ROXREHE: 1S AIXEEERT 8 LS A UT2 DR, 5 9 iS5 A UT2_CRIUT2TB8]H4§ UT2_CR[UT2TI]
B0, TXD 5t 11 R, RiEFME UT2_ CRIUT2TIEE 1,

IR BoE UT2_CRIUT2REN] = 1 BapEIRFHIE UT2_CRIUT2RIE 0, #UE&EE RXD UL,
BWSERE, UT2 CRIUT2RIMEE 1, UT2_CRIUT2RB8ITFANEE 9 fUZ(#E, UT2 DR 1FA%ET 8 fiATEL
1z,

10.2.2.4 UART2 {858 3

B 3 THETFL2/ENTER., TXD AREHUIEEEE, RXD MREUREE, WREIER 11 4L
(1 6I/Esh. 9 iR, 140=1h), K4FEMA UT2_BAUD[BAUD2IRE

RIXEHE: IS RIXEIRIVEI 8 IS A UT2 DR, 5 9IS A UT2_CRIUT2TB8IH4§ UT2_CR[UT2TI]
B0, TXD ¥t 11 (I#iE, RiEFAE UT2_ CRIUT2TIHKE 1,

EUEE: BoE UT2_CR[UT2REN] = 1 BahiEidHi§ UT2_ CRIUT2RIIE 0, #dEi@E RXD UL,
EISERE, UT2_ CRIUT2RIMEE 1, UT2_CRIUT2RBSITZINEE 9 {40#E, UT2_DR 7ZALAT 8 AR
2.

10.2.2.5 UART2 thfiE

UART2 B BTRA:
B UART2 RiX5 1 BEURE, REXTHRPEEHEHAREN UT2_CRIUT2TITREHE 1
B UART2 U5 1 HEUEF STOP ZLEIfE, 1BEWSTR PRI EFREAAL UT2_CRIUT2RIITEHE 1
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10.3 UART1 7558

10.3.1 UT_CR (0x98)

i 7 6 5 4 3 2 1 (]
B MOD SM2 REN TB8 RB8 Tl RI
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

fu 2R 135

BB EAL
00: 1% 0
[7:6] MOD | 01: &z 1
10: 183 2
11: 183 3
BLBEMSHNIBEER
[5] SM2 | 0: EHE(E
1. ZHBE
BITHAERE
[4] REN | 0: R{&&E
1: fERE
[3] B8 B 2 518 3 FRIEEIENEE 9 1
[2] RB8 | 183 2 51zt 3 THEURENIREISE 9 1L

iR R X TRl P B RS AL
=3

0: RREFHEMH

[1] Tl 1. REDPMEMH

5:

0:350

1 AP EG
HRIE SE R P T B AR AL
I

[0] RI 0: RREFHIEMH

1. REPHEG

5:
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0:380
1. RS Y

10.3.2 UT_DR (0x99)

i 7 6 5 4 3 2 1 (]
B UT_DR
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R fhid
RIE/FRWERE

i B E R
B: KRR
[7:0] UT_DR
7 UART1 BOEURE PR 2 DNEABMIZ VIR, KIXEPEAA, TR
REFEWNEEE ., REEPERRESAMAREE, BWREPRIEIEHMA
BEEA, EmRNEFET AR — P iEs,

10.3.3 UT_BAUD (0x9A, 0x9B)

UT_BAUDH(0x9B)

fu 15 14 13 12 11 10 9 8
£ | BAUD_SEL RSV BAUD[11:8]
3] R/W - - - R/W R/W R/W R/W
=Liva | 0 - - - 0 0 0 0
UT_BAUDL(0x9A)
i 7 6 5 4 3 2 1 0
2R BAUD[7:0]
3] R/W R/W R/W R/W R/W R/W R/W R/W
suE 1 0 0 1 1 0 1 1
i B iR
BIR1ERE
[15] BAUD_SEL | 0: AfE#E
1. {E8E
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[14:12] RSV RE

A

IEFER = SYSCLK/(16/(1 + UT_BAUD[BAUD _SEL]))/( UT_BAUDI[BAUD] + 1)
1ol PAUD 51 3452 9600, UT_BAUD[BAUD SEL]=0; N UT_BAUD[BAUD] =

(24M/16/9600/(1 + 0)) - 1= 155,809 0x9B

10.4 UART2 F1F:8

10.4.1 UT2_CR (0x8A)

i 7 6 5 4 3 2 1 (]
2 UT2MOD UT2SM2 | UT2REN | UT2TB8 | UT2RB8 | UT2TI | UT2RI
- 3] R/W R/W R/W R/W R/W R/W R/WO R/WO

ShfE 0 0 0 0 0 0 0 0

fu 2R i

BB EL
00: 1% 0
[7:6] VTeMo 01: 183 1
° 10: 183 2
11: 183 3
BHBEMSNBEER
[5] UT2SM2 | 0: EH&E(E
1. ZHBE
BITHAERE
[4] UT2REN | 0: R{E4E
1. {F8e
[3] UT2TB8 | 18 2 518=t 3 FAIXEURIVEE 9 11
[2] UT2RB8 | 183 2 5183 3 THEUKEIERIE 9 1L
HURE K% 52 R P BT S ARG AL
B
0: REREDHIEMG
[1] UT2TI | 1. REDRISEH
=
0:350
1. TEX
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IR S A P BTSSR AL
E:

0: RALEDHATIE

[0] UT2RI | 1: REDHIEH

5:
0:
1:

t o

=1
8
7

X

¢l

10.4.2 UT2_DR (0x89)

i 7 6 5 4 3 2 1 0
AR UT2_DR
x5 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
iz =k i
RIE/RER AR

eI GRE
5. KiZHEIR
[7:0] UT2_DR
: UART2 BUEIREE P23 2 NEMRIMSIAVE. KZEDeEMmR, TR
RIEFRWEIR, RIXEPRIESAMAGIEY, BB TRREEHMA
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
£Z# | BAUD2_SEL | UART2CH | UART2IEN | RSV BAUD2[11:8]
il R/W R/W R/W - R/IW R/W RIW | R/W
SE 0 0 0 - 0 0 0 0
UT2_BAUDL(0x4043)
i 7 6 5 4 3 2 1 (]
B BAUD2[7:0]
il R/W R/W R/W R/IW R/IW R/W RIW | R/W
=LA (=] 1 0 0 1 1 0 1 1
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B FU6832N1
1 B iR
ESafERE
[15] BAUD2_SEL | 0: ANE#&E
1. {E8E
UART2 JfBesE RE (s A8
[14] UART2CH | 0: UART2 iz OINBEAR .S, P3.6 79 RXD; P3.7 /3 TXD
1: UART2 it O IN#E4&#, PO.1 79 RXD; P0.0 /3 TXD
UART2 P lifi{sEgE
[13] UART2IEN | 0: RN{E&E
1. {E8E
[12] RSV 1R85
RERIRE
R4EZ = SYSCLK/(16/(1 +
[11:0] BAUD2 | UT2_BAUD[BAUD2_SEL]))/(UT2_BAUD[BAUD2] + 1)
51 K4%= 9600, UT2_BAUD[BAUD_SEL] =0; M UT2_BAUD[BAUD2] =
(24M/16/9600/(1 + 0)) - 1 =155, BIJ9 0x9B
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11 MDU

MDU 2— M+ E&ENLEETT, aIihE) CPU BRIFFTMEREE, MDU RITEE. ik, =AK
. ®@FREEM PID 128, MDU EREILIEARR PEFMERFT S XARETEERER

Fi.
11.1 MDU #¥i%

MDU BB LA T4H:
B SHFPERERERA

B EEIE, A CPU 3B

B EFUTEERR
> 16 UATKFSE
16 NLBEHFS T

&R R

vV V V VY VYV V

RIEYIRE
11.2 MDU Ijh#EikER
11.2.1 EHBE

STEH MDU BRIERE:

w o npo=

3

E)

AR FREEE (sin/cos &)

MDU_CR[MDURUNIE 1:
BE MUD_MD 1728, %1% MDU BizE1&E(;
SAZEE MDU A, MDU_B. MDU_C f1 MDU_D, & 1Z| MDU_C[7:015 AZURIFFI4IE

EEEERER 1 14)
16 L ERFSHE

2 fL/16 LTRSS

4. %15 MDU_CR[MDUBUSY]f&43%5 0;

5. MDU_CR[MDUDONEI]Z 1,

E:

m  7E£{fFEF MDU §i, #4748 MDU_CRIMDURUNIE 1, {#HEYS MDU_CRIMDUDONEIE 1, X#E
BAERIE MDU B AE PR AR F REEEIE AT SR E AR,
B 7£5 MDU_C[7:.0]8], MR EESEAFMEMEBEEHESATH

11.2.2 iBHEEREE 1 (Y 16 LF

FERE

= MDU_MDI[2:0] = 000 A%, MDU MiZELERAER 18V 16 NEFSTE, WK 11-1 Fimx,
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UUBTE 3%

FU6832N1

730 MDU_AFIMDU_C EA 16 5

3

=

HURIEOBSRAFISREL, SRNBFEEIN 31 UBEFS

HIRAER RIS 32 (UBRFSEUR. ZEURIE 16 L@ MDU_A i2EY, 1§ 16 fi&E MDU_B

.

* 11-1 1BEERER 1 U 16 UERFSTOERN T HESRHNZN

HiRS 73 RANRE MHANE
MDU_A R TREY REVE 16 1
MDU_B - FREYME 16 12
MDU_C T -
MDU_D - -

11.2.3 16 I BHFS

5Ri&

% MDU_MDI[2:0] = 001 B, MDU A 16 VB SHE, 41F 11-2 Fin, 95)[E MDU_A #

MDUC BA 16 UBR/S

16 & MDU_A 3B, 1 16 {\&@:d MDU_B #£EX,

®11-2161uE

FFSFERA T HEFRNIZN

HIRMENSREANSREL, SR NVIBFGEIN 31 (B SEE, ZEURNS

HiRSEFSE RABNRS RHAS
MDU_A WIREL Res 16 iz
MDU_B - FRHYME 16 12
MDU_C T -
MDU_D - -

11.2.4 16 N EHFS

&

= MDU_MDI[2:0] = 010 B, MDU 73 16 fiKfHFSTiE, Wk 11-3 Fix, 25IE MDU_A #
MDU_C B A 16 U TTRF SEIRIFARREAITRE, SRMERSEN 32 MEFSEHIRE, ZEHENS
16 \@E MDU_A 128X, i 16 i@ MDU_B 128X,

& 11-316 L%

FFSTERA T HERNZN

MRS 78 RANRSE RHRS
MDU_A WRIREL Re= 16
MDU_B - REVE 16 1z
MDU_C T -
MDU_D - -
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11.2.5 32 {/16 iM%

HERE

= MDU_MDI[2:0] = 011 B, MDU J3 32 /16 iBITRSIRE, W5k 11-4 Fi7R, #WEREUS

32 UL SEUR, BREDN 16 NENFSEIE, RN, MDU_A BARIRENS 16 L, MDUB S

AIREBYE 16 £i2, MDU_C SARREL, ERNBERSEIN 32 U

BIEF 16 ISR

£, BHYS 16 L@ MDU_A 128X, 1§ 16 i@ MDU_B i£EY, REUEE MDU_C iZEX,

& 11-4 TR SHRERN THFRNEZX

MRS 73 RANRE MHARE
MDU_A WERELBTS 16 1L EiE 16 i
MDU_B WRELHIME 16 1 RIEE 16 12
MDU_C BREL R
MDU_D - -

11.2.6 {R&EiEHK RS

= MDU_MDI[2:0] =110 B, MDU 73 LPF,

LPF B9t EATA:

Hep,
A=tk €
Vier: £—IREOVEREIE
KRR
X (S TRSIR

Ye =Yy + KX (X — Yieq)

WE 11-5 frR, Hai@HE A LE—REEEE Va8 32 NEFSEE, BAE XN 161
BESHIE, IBEREK KN 8 NLHEESHIE, MDUBEBA YIS 16, MDUCEA Y BIHE 16
fiZ, MDUD BEA K, MDUA BA X. IBEERA Y, & 16 fin@d MDU_B £EY, & 16 (i@

MDU_C i£EX,

& 11-5 LPF R T &5 FR08 X

HiRSES BANAS MRS
MDU_A X -
MDU_B Yi1[31:16] Yid31:16]
MDU _C Y-1[15:0] ¥i[15:0]
MDU_D K -
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11.2.7 L4R¥EIR(sin/cos 11 8)

2{ MDU_MDI[2:0] = 100 B, MDU J94ttReEit, aNE 11-1, MAFFEIRIGEIE A £ x-y I THID
£ cos. SinFERNTE x-y M THIDE cos.. sin, x-y'Hima x-yil ORE,
AWFREEHREIE AR

€0S, = c0S; X cos 8 — sin; X sinf
sin, =cos; X sin@ + sin; X cos 0
YERIEY, 2 sin)9 0 BY, AAHREEIRTRY T LA cos MIBEMNERZITE, HEAX:
co0s, =cos; X cos 0
sin, =cos; X sin @

A y'

SiNg |eeeemeeeeeees )

Si N;

v

COS, X'
11-1 HRETHR

MEk 11-6 FiR, MAE cos. sin. OFNEIHIE cos,. sintdR 16 ERSEHIE, @ MDUAS
A cos, MDUBEA 6, MDU_C B A sin, 1+E15% cos,# sin., cos,i@id MDU_AEER, sin,@id
MDU_C B},
& 11-6 LARERIRE R T HFR008 X

YIRS 73 BANRSE BHARE
MDU_A Cos; cos,
MDU_B 6 -
MDU_C siny Sine
MDU_D - -
11.2.8 RIEVIE&EEL

= MDU_MDI[2:0] = 101 B, MDU ARIEVIERE],
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RIEVREIZERFEBANERZETELOENREENAEE. HEARN

U= J (Usin 0)2 + (U cos 6)2

0 — tan- Using
- ran <Ucos 9)
Ho,

UsinG. e 2MIEZ D2

Ucos6 MElIREZDE

GIHEHNRERAE

U itEEmEiEE

W 11-7 iR, 8WAE UcosO. UsindfIEHBE U. 0198 16 UERKFSEIE. @ MDUASA
Ucos8, MDU C B A UsinB, 1&E15BE UM 6, Uidd MDU_A i£EY, &6i&d MDU B EEY,
£ 11-7 Atan B, FTSESHENX

HIRSFes BANAS BHARSE
MDU_A Ucos8 U
MDU_B - e
MDU_C Usin@ -
MDU_D - -

11.3 MDU F7F&8

11.3.1 MDU_CR (0xC1)

iz 7 6 5 4 3 2 1 0
Z¥ | MDUBUSY | MDUDONE | MDURUN RSV
£ R W1 W1 - - . - -
S4B 0 0 0 - - - - -
fi 2 ik

MDU HCAR& AL

% MDU_C[7:0]5 ABY, MDU /Z5f
0: MDU Z=i#

1: MDU IEfEizE

MDU & &4 SRIRIEAL

0: TERX

[7] MDUBUSY

[6] MDUDONE
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1:MDU BEERE, WMHEZNE 1, ZIREHRFHRERAR MDU i+8
IEHf

MDU z& FHAIRIEAL

0: TARX

1: MDU BEFFIART, RUPBZAE 1, ZIRMERFHRERAN MDU i+8&
EfA

[4:0] RSV RER

[5] MDURUN

11.3.2 MDU_MD (0xCA)

fi 7 6 5 4 3 2 1 (]
BN RSV MDUMOD
30 - - - - - R/W R/W R/W
=LA [=] - - - - - 0 0 0
1 2R fhid
[7:3] RSV {REB
MDU 1&3{i%#

000: ZHEERLR 1 il 16 IBEFSTE
001: 16 B STE

010: 16 L BFRFSFE

[2:0] MDUMOD | 011: 32 fii/16 fuBITERF S IRiE

100: A4R%E#E(sin/cos &)

101: RIEYIRER

110: {REBIRIK 28

111: 1RE

11.3.3 MDU_A (0xC7, 0xC6)

MDU_AH(0xC7)
i 15 14 13 12 1 10 9 8
B MDU_A[15:8]
KE R/W R/W R/W R/W R/W R/W R/W R/W
gulE 0 0 0 0 0 0 0 0
MDU_AL(0xCé)
fi 7 6 5 4 3 2 1 0
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2R MDU_A[7:0]
ZEH 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
MDU B9 A $iE 51788, TEARERER FT%SFEFRBINASTIE 11-8 AR
% 11-8 AEHEX T MDU A IIEERE
MDU_MDI[2:0] =1 &
000 RSN NS 1611
[15:0] MDU_A 001 WIREL RS 16 1
010 B NS 16 11
011 BIREEIS 16 1L BE 16 i
100 cos; COS,
101 Ucos@ U
110 Xk -
11.3.4 MDU_B (0xC5, 0xC4)
MDU_BH(0xC5)
fz 15 14 13 12 11 10 9 8
2R MDU_B[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
MDU_BL(0xC4)
17 7 6 5 4 3 2 1 0
2R MDU_B[7:0]
ZEHY 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 %
MDU # B $iE 51788, EARERER Fi%SEFERBNASTIE 11-9 FiR
[15:0] | MDU B % 11-9 RAE#ER T MDU B HIiEBERE
MDU_MDI[2:0] 5 5
000 - FARYE 16 1L
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FU6832N1
001 - FREE 16 11
010 - FREE 16 11
011 WPREBVIE 16 1L RIRYE 16 11
100 e -
101 - 6
110 Yia[31:16] Yd31:16]
11.3.5 MDU_C (0xC3, 0xC2)
MDU_CH(0xC3)
iz 15 14 13 12 11 10 9 8
B MDU_C[15:8]
i) R/W R/W R/W R/IW R/W R/W R/W R/W
=LA [ 0 0 0 0 0 0 0 0
MDU_CL(0xC2)
fi 7 6 5 4 3 2 1 0
B MDU_C[7:0]
xE 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
i 2R filik
MDU 89 C HizH =8, EARRN TizFEFR0ARASTWNER 11-10 FiR
#= 11-10 REERIX T MDU_C HIIEERE
MDU_MDI[2:0] 5 i
000 D3 -
[15:0] | MDU_C 001 I -
010 P33 -
011 PREL RE
100 sin; Sino
101 Usin@ -
110 Yia[15:0] ¥d15:0]
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11.3.6 MDU_D (0xCB)

L7 7 6 5 4 3 2 1 0
2R MDU D
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
17 2R i p%
MDU B9 D #iE 51725
[7:0] MDU D
MDU_MD[2:0] = 110: LPF &= 8K R4 K
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12 PI/PID
12.1 PI/PID &%t

PI/PID AT 28 R — R iinHIgR . RIBRENLS). RONHSBILHEESERTFIE, BB
EHATRRXIAEI R TIZE, ERNRFIRR D, BFLIREMIEES,
Pl A%
U =Up_q + Kp X (B — Ex_y) + Ki X Ey,
PID 23
Up=Up_y + Kp % (Ey — Ex_y) + Ki X Ej, + Kd X (Ex — 2 X Ex_q + Ep_y)

Hop,

Ui 8 kIRt E R EEHIE

Ui 8 k- 1 R HRYETIE

Ec 8 kK MAANRES

Eer, B2 Bk-1. Ek-2XAANRES

Kp. Ki. Kd ETIEHEIZ0ILEE. D, Mo R

UBIEx K1ED PIx _UKMAX(x 9 0 ~ 3), /MBI PIx_UKMIN

12.2 PI/PID #3it%

m SHCEETAE

B ERHZRIAR, AXBHRE
B EEER PIx UK 59321
B AREALN 0 BiZEUEE S

12.3 PI/PID $&{Fix BB

1. PI/PID BIEZEIFELAAL, BE Kp. Ki. KdBEMR UBIRAR/IVE;

2. BLE PI_CRIPIXSTA] = 1 BE1 PI/PID it &, LLBHICARRAL PI_CRIPIBSYIEEE 1;
3. FARMHEER PICR[PIBSYMu, 79 0 B¥FRRITESTH, HELER PIx_ UK EIBEN;
4. EEX PIx_UK SREERBVIZFHIZE,

i

B EHISE PILKP BUEHEIE N0 Q12, HRFHESROEIEEN Q15

B PIx_UK # PIx_EK1 BRIA I E—Ri+EEY U0 Ex. X PIx_EK1 # PIx_UK #1755 R/E o] i2ZE4E

XEE
B ZREA PHZFISREY, & PIIEERERESHAVIBUTREESH ., YIAKRERIBNT
PIx_KP = KP; 1190384 Kp
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Plx_KI = KI; H#384K Ki
PIx_KD = KD; /1¥73a4% Kd
PIx_UKMAX = UKMAX; e K E
Plx_UKMIN = UKMIN; et E/IME
Plx_EK1=X; HR4E1 Ea
Plx_UKH =Y1; /1713846 U B9 16 L
Plx_UKL=Y2; HFT8E4E Ur BYME 16 2

12.4 PI/PID 57538

12.4.1 PI_CR (0xF9)

i 7 6 5 4 3 2 1 0
2R T2TSS RSV PIBSY | PI3STA | PI2STA | PI1STA | PIOSTA
i) R/W - - R W w w W

SiE 0 - - 0 0 0 0 0
i1 L4 iR
Timer2 #i# BRI AV AR ERR
[7] T2TSS | 0: P1.0 AAME%, PO.7 bkt
1: P1.0 ARERKPIHEL, P0.7 FIEMEKTDITEL
[6:5] RSV | 1RE
Pl HCARRRAL
[4] PIBSY | 0: PI =i
1: Pl i+ &7
PI3 fE&E
[3] PI3STA | 0: R1E&E
1: {68k
PI2 &
[2] PI2STA | 0: RE#E
1: {68k
PI1 8
[1] PI1STA | 0: &S
1: {68k
PIO {#5E
[0] PIOSTA | 0: R{FAE
1: {E8E
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12.4.2 PI0_KP (0x02EO, 0x02E1)
PI0_KPH(0x02E0)
fi 15 14 13 12 11 10 9 8
BN PI0_KP[15:8]
E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI0_KPL(0x02E1)
fi 7 6 5 4 3 2 1 (]
BN PIO_KP[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2R i
[15:0] | PIO_KP | PIO B9LLHBIZREL
12.4.3 PIO_KI (0x02E2, 0x02E3)
PI0_KIH(0x02E2)
1 15 14 13 12 11 10 9 8
BN PI0_KI[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI0_KIL(0x02E3)
1 7 6 5 4 3 2 1 0
BN PI0_KI[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2R ik
[15:0] PIO_KI | PIO F9FR R &K
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12.4.4 PI0_UKMAX (0x02E4, 0x02E5)

PI0_UKMAXH(0x02E4)
fi 15 14 13 12 11 10 9 8
BN PI0O_UKMAX[15:8]
E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI0_UKMAXL(0x02E5)
fi 7 6 5 4 3 2 1 (]
BN PI0_UKMAX[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 £ 123
[15:0] | PIO_UKMAX | PIO it B9ER K&

12.4.5 PI0_UKMIN (0x02E6, 0x02E7)

PI0_UKMINH(0x02E6)
fu 15 14 13 12 11 10 9 8
B PI0_UKMIN[15:8]
i) 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
PI0_UKMINL(0x02E7)
i 7 6 5 4 3 2 1 (]
B PI0_UKMIN[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
fu R iR
[15:01 | PIO_UKMIN | PIO %t 895/
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12.4.6 PI0_EK1 (0x02E8, 0x02E9)
PI0_EK1H(0x02E8)
i 15 14 13 12 11 10 9 8
BR PI0_EK1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI0_EK1L(0x02E9)
iz 7 6 5 4 3 2 1 0
2R PI0_EK1[7:0]
EJid] 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
iz 2R iP5
[15:01 | PIO_EK1 | PI0 L—XBIREE
12.4.7 PI0_EK (0x02EA, 0x02EB)
PI0_EKH(0x02EA)
iz 15 14 13 12 11 10 9 8
BR PI0_EK[15:8]
B3] 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(0x02EB)
v 7 6 5 4 3 2 1 0
BR PI0_EK[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 i p%
[15:0] PI0O_ EK | PI0 &AREMRES
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12.4.8 PI0_UKH (0x02EC, 0x02ED)
PI0_UKHH(0x02EC)
i 15 14 13 12 11 10 9 8
BR PI0_UKHI[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
P10_UKHL(0x02ED)
iz 7 6 5 4 3 2 1 0
BR PI0_UKH[7:0]
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
i 2R iR
[15:0] PIO_LUKH | PIOBYMIBERS 161
12.4.9 PI0_UKL (0x02EE, 0x02EF)
PI0_UKLH(0x02EE)
i 15 14 13 12 11 10 9 8
BR PI0_UKL[15:8]
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
P10_UKLL(Ox02EF)
v 7 6 5 4 3 2 1 0
BR PI0_UKL[7:0]
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
iz 2R i p%
[15:0] | PIO_UKL | PIO B9%5 45 R4 16 1L
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12.4.10 PI1_KP (0x02D0, 0x02D1)
PI1_KPH(0x02D0)
i 15 14 13 12 11 10 9 8
BR PI1_KP[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI1_KPL(0x02D1)
iz 7 6 5 4 3 2 1 0
BR PI1_KP[7:0]
EJid] 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
iz 2R iP5
[15:0] PI1T_KP | PI1 BLL I ZR %Y
12.4.11 PI1_KI (0x02D2, 0x02D3)
PI1_KIH(0x02D2)
iz 15 14 13 12 11 10 9 8
BR PI1_KI[15:8]
B3] 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_KIL(0x02D3)
v 7 6 5 4 3 2 1 0
BR PI1_KI[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 i p%
[15:01 | PI1_KI | PI1BIRRDEREK
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12.4.12 PI1_UKMAX (0x02D4, 0x02D5)
PI1_UKMAXH(0x02D4)
i 15 14 13 12 11 10 9 8
BR PI1_UKMAX[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI1_UKMAXL(0x02D5)
iz 7 6 5 4 3 2 1 0
2R PI1_UKMAX[7:0]
EJid] 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
iz 2R iR
[15:0] | PI1_UKMAX | PI1 MR KE
12.4.13 PI1_UKMIN (0x02Dé6, 0x02D7)
PI1_UKMINH(0x02D6)
iz 15 14 13 12 11 10 9 8
BR PI1_UKMIN[15:8]
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
PI1_UKMINL(0x02D7)
v 7 6 5 4 3 2 1 0
BR PI1_UKMIN[7:0]
B 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 i p%
[15:0] | PI1_UKMIN | PI1 895/ \VE
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12.4.14 PI1_EK1 (0x02D8, 0x02D9)
PI1_EK1H(0x02D8)
i 15 14 13 12 11 10 9 8
BR PI1_EK1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI1_EK1L(0x02D9)
iz 7 6 5 4 3 2 1 0
BR PI1_EK1[7:0]
EJid] 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
iz 2R iP5
[15:0] | PI1_EK1 | P11 E—xRES
12.4.15 PI1_EK (0x02DA, 0x02DB)
PI1_EKH(0x02DA)
iz 15 14 13 12 11 10 9 8
BR PI1_EK[15:8]
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
PI1_EKL(0x02DB)
v 7 6 5 4 3 2 1 0
BR PI1_EK[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 i p%
[15:0] PI1 EK | PN AREMRES
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12.4.16 PI1_UKH (0x02DC, 0x02DD)
PI1_UKHH(0x02DC)
fi 15 14 13 12 11 10 9 8
BN PI1_UKH[15:8]
E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI1_UKHL(0x02DD)
fi 7 6 5 4 3 2 1 (]
BN PI1_UKH[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 i 123
[15:01 | PIM_UKH | PI1 UMIHHERS 16 1L
12.4.17 PI1_UKL (0x02DE, 0x02DF)
PI1_UKLH(0x02DE)
1 15 14 13 12 11 10 9 8
BN PI1_UKL[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI1_UKLL(0x02DF)
1 7 6 5 4 3 2 1 0
ZiR PI1_UKL[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2 ik
[15:0] | PIT_UKL | PI1 B9M 45 R1E 16 11
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12.4.18 PI2_KP (0x02BC, 0x02BD)
PI2_KPH(0x02BC)
i 15 14 13 12 11 10 9 8
BR PI12_KP[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI2_KPL(0x02BD)
iz 7 6 5 4 3 2 1 0
BR PI2_KP[7:0]
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
i 2R iR
[15:0] PI2_KP | PI2 BULLHI %L
12.4.19 PI2_KI (0x02BE, 0x02BF)
PI2_KIH(0x02BE)
i 15 14 13 12 11 10 9 8
BR PI2_KI[15:8]
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
P12_KIL(0x02BF)
v 7 6 5 4 3 2 1 0
BR PI2_KI[7:0]
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
iz 2R i p%
[15:01 | PI2.KI | PI2 IRRDEREK
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12.4.20 PI2_UKMAX (0x02C0, 0x02C1)
P12_UKMAXH(0x02C0)
i 15 14 13 12 11 10 9 8
BR PI2_UKMAX[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI2_UKMAXL(0x02C1)
iz 7 6 5 4 3 2 1 0
BR PI2_UKMAX[7:0]
EJid] 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
iz 2R iR
[15:0] | PI2_UKMAX | PI2 i8R KE
12.4.21 PI2_UKMIN (0x02C2, 0x02C3)
PI2_UKMINH(0x02C2)
iz 15 14 13 12 11 10 9 8
BR PI2_UKMIN[15:8]
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
PI2_UKMINL(0x02C3)
v 7 6 5 4 3 2 1 0
BR PI12_UKMIN[7:0]
B 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 i p%
[15:0] | PI2_UKMIN | PI2 i 895/ \E
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12.4.22 PI2_EK1 (0x02C4, 0x02C5)
PI2_EK1H(0x02C4)
i 15 14 13 12 11 10 9 8
BR PI2_EK1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI2_EK1L(0x02C5)
iz 7 6 5 4 3 2 1 0
BR PI2_EK1[7:0]
EJid] 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
iz 2R iP5
[15:0] | PI2_EK1 | PI2 E—xRES
12.4.23 PI2_EK (0x02Cé, 0x02C7)
PI2_EKH(0x02C6)
iz 15 14 13 12 11 10 9 8
BR PI2_EK[15:8]
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
PI2_EKL(0x02C7)
v 7 6 5 4 3 2 1 0
BR PI2_EK[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 i p%
[15:0] PI2 EK | PI2 &AREMRES
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12.4.24 PI12_UKH (0x02C8, 0x02C9)
PI2_UKHH(0x02C8)
fi 15 14 13 12 11 10 9 8
BN PI2_UKH[15:8]
E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI2_UKHL(0x02C9)
fi 7 6 5 4 3 2 1 (]
BN PI2_UKH[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2R 123
[15:0] | PI2_UKH | PI2 BOMIHHEERS 16 1L
12.4.25 PI2_UKL (0x02CA, 0x02CB)
PI2_UKLH(0x02CA)
1 15 14 13 12 11 10 9 8
BN PI2_UKL[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI2_UKLL(0x02CB)
1 7 6 5 4 3 2 1 0
ZiR PI2_UKL[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2R ik
[15:0] | PI2_UKL | PI2 B9M 45 R1E 16 11
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12.4.26 PI2_KD (0x02CC, 0x02CD)
PI2_KDH(0x02CC)
i 7 6 5 4 3 2 1 0
BR P12_KD[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
P12_KDL(0x02CD)
iz 7 6 5 4 3 2 1 0
BR PI2_KD[7:0]
EJid] 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
iz 2R iP5
[15:0] PI2_ KD | PI2 89159 2%
12.4.27 PI12_EK2 (0x02CE, 0x02CF)
PI2_EK2H(0x02CE)
iz 15 14 13 12 11 10 9 8
BR PI2_EK2[15:8]
B3] 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_EK2L(0x02CF)
v 7 6 5 4 3 2 1 0
BR PI2_EK2[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 i p%
[15:0] | PI2.EK2 | PI2 kbR tRES
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12.4.28 PI3_KP (0x02A8, 0x02A9)
PI3_KPH(0x02A8)
i 15 14 13 12 11 10 9 8
BR PI3_KP[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI3_KPL(0x02A9)
iz 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
SfE 0 0 0 0 0 0 0 0
i 2R iR
[15:0] PI3_KP | PI3 BYLLFI %%
12.4.29 PI3_KI (0x02AA, 0x02AB)
PI3_KIH(0x02AA)
i 15 14 13 12 11 10 9 8
BR PI3_KI[15:8]
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
PI3_KIL(0x02AB)
v 7 6 5 4 3 2 1 0
BR PI3_KI[7:0]
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
iz 2R i p%
[15:01 | PI3_KI | PI3HIRRDEREK
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12.4.30 PI3_UKMAX (0x02AC, 0x02AD)

PI3_UKMAXH(0x02AC)
fi 15 14 13 12 11 10 9 8
BN PI3_UKMAX[15:8]
E-3:4] R/W R'W | R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
PI3_UKMAXL(0x02AD)
fi 7 6 5 4 3 2 1 (]
BN PI3_UKMAX[7:0]
il R/W R'W | R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 & i
[15:0] | PI3_UKMAX | PI3 #iHHiRIRKAE

12.4.31 PI3_UKMIN (0x02AE, 0x02AF)

PI3_UKMINH(0x02AE)

fu 15 14 13 12 11 10 9 8
B PI3_UKMIN[15:8]
i) 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
PI3_UKMINL(0x02AF)
i 7 6 5 4 3 2 1 (]
B PI3_UKMIN[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
fu R iR
[15:01 | PI3_UKMIN | PI3 it 895/
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12.4.32 PI3_EK1 (0x02B0, 0x02B1)
PI3_EK1H(0x02B0)
i 15 14 13 12 11 10 9 8
BR PI3_EK1[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI3_EK1L(0x02B1)
iz 7 6 5 4 3 2 1 0
2R PI3_EK1[7:0]
EJid] 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
iz 2R iP5
[15:01 | PI3_EK1 | PI3 L—XBIREE
12.4.33 PI3_EK (0x02B2, 0x02B3)
PI3_EKH(0x02B2)
iz 15 14 13 12 11 10 9 8
BR PI3_EK[15:8]
B3] 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(0x02B3)
v 7 6 5 4 3 2 1 0
BR PI3_EK[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 i p%
[15:0] PI3 EK | PI3 A REMRES
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12.4.34 PI3_UKH (0x02B4, 0x02B5)
PI3_UKHH(0x02B4)
i 15 14 13 12 11 10 9 8
BR PI3_UKHI[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI3_UKHL(0x02B5)
iz 7 6 5 4 3 2 1 0
BR PI3_UKHI7:0]
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
i 2R iR
PI3_UK N
[15:0] ] PI3 I ERS 16 U
12.4.35 PI3_UKL (0x02B6, 0x02B7)
PI3_UKLH(0x02B6)
v 15 14 13 12 11 10 9 8
B PI3_UKL[15:8]
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
PI3_UKLL(0x02B7)
172 7 6 5 4 3 2 1 0
2R PI3_UKL[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 2R i p%
[15:0] | PI3_UKL | PI3 8940 H 45 R 16 1L
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12.4.36 PI3_KD (0x02B8, 0x02B9)
PI3_KDH(0x02B8)
i 15 14 13 12 11 10 9 8
BR 15
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
PI3_KDL(0x02B9)
iz 7 6 5 4 3 2 1 0
BR PI3_KD[7:0]
EJid] 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
iz 2R iP5
[15:0] PI3_KD | PI3 B9 R
12.4.37 PI3_EK2 (0x02BA, 0x02BB)
PI3_EK2H(0x02BA)
iz 15 14 13 12 11 10 9 8
BR PI3_EK2[15:8]
B3] 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_EK2L(0x02BB)
v 7 6 5 4 3 2 1 0
2R PI3_EK2[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 i p%
[15:0] | PI3_EK2 | PI3 kb xtRES
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13 FOC
13.1 FOC 8B
13.1.1 FOC {7}

FOCHRIRATFETFT LR FOC, AR FOC IKzhBMIINAZE, HoTBFETF SVPWM BIEHIZE
#ll, 2 DRV.CRIFOC_EN] = 0 B, FOC #=RAT{E, FOC B¥EpELE, HAXFERLETFEMREER
EB A
FOCKRBEAEMERR, PIIZHIEE, LIRHRIRRIR, BIRRERIRI PWM IR HIHAER, o]
EHCIERAR, AEGERFABNBRESHERFUE, TMEFTER~E FOC HIBMZH,
taiEEd MCU LBV B RRE SR FAE, THETHR FOC fyEBE=El,
B TR FOC =4l RAAEMEREEAETIAINTR, RITGHEBIEER MCU #UERE
IR
B B FOC #=#l: FOC #RIRIZMEAEMAZEO, MCU REMBEERSFESHHITLIE, 55
REFEREEIXEA FOC HEHRTIIAAFRIE,

IDREF + P up VALP_ vy ~ FOC_CMP)
— .( ) » FOC_CMP DRIVER

Ll Lol | -
v | .
A TPARK TCLARKE Vi > SVP [ ={ PMSM
TQREF _»@ w1 UQ= VBET= > - o ™\
o A
Y
1D _TALP) . IA
PARK CLARKE
1Q BHT B

AA A
A

THETA
THETA
EOME | 0T g UALP

<« BET

/

13-1 FOC [RIZAEE]

13.1.2 BE@\MA

FOC 1Y% d HEBiRESE{E FOC_IDREF ] q MBS E(E FOC_IQREF ENEBREE(E,
F3 d $ERSRAEE FOC_ID #1 q MEARAEE FOC_IQ fENBiRRIRE, LIRS, FOC
EPURE LA EAIEBHEE FOC_EOME, MCU TPSLHESIEARIBMAMEILE Pl SMAFISH
HEMWEZ FOC_IQREF, SLILEE-BRINAREH,

13.1.3 Pl =28
FOC t&8&ER 2 1™ Pl iZHIgE, RINAT:
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HFHEES: d HAER PIZEIZE. A d HERIE<{E FOC_IDREF 5 RIREAR FOC_ID 9
REMERBMA, LEBIFE FOC_DQKP FfR R AL FOC_DQKI JET Pl i=HIZRME6E, d M
K{E FOC_DMAX # d it &//ME FOC_DMIN XJ#a it TIRIE, &EHH d HMBERES
FOC_UD;

B FREAERE g MmEVER PHZEIZR, P q MERE<E FOC_IQREF 5 RIREIAR FOC_IQ /Y
REFRBMA, HEIFRE FOC_DQKP FfR2 R &L FOC_DQKI IFT Pl #=HlssE6E, o M &
K{E FOC_QMAX # q Hi¥ i &/JVE FOC_QMIN i tH#1TiRIE, REWLE q EBEES
FOC_UQ.

13.1.4 SiREEIR
13.1.4.1 Park i% 3%

B
an A
_ D) | VALP (V)
—>
_Uelvy) o [ TPARK
VBET (V)
Ve Vs THETA( 6 ) ———
L -
v \V Gd Va=Vgecos0-Vyesinb
| 'd > Vg = Vg*sin0+V,cos0
Va a

13-2 Park ¥ 25

d-q BRI Pl 25123 E 5155 d-q M TR NEBESE FOC_UD 1 FOC_UQ, fEF Park i#3%

G EBEXENMAENEE d-q PIRATIREIMAERRLE o-B 245K,

V1.4
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13.1.4.2 Clarke ¥ &

B
. A
VALP (V)
Vg —————= VS VBET (V)
|
|
| Va= Vg
>l Vp= (Vp+V3eVa)/2
Va a,A Vo= (Vg V3+Va)/2

13-3 Clarke ¥ 254
BT Clarke L HRIG R R ENIEERLE o-p LIRATRE =852 1E A-B-C BI5E,

13.1.4.3 Clarke T

B
B A TALP(I.)
IBET (1)
IB[ ______ IIS
|
| I+ Ig+t Ic=0
‘I Ia = IA _
'IQT,A Tp= (In+2+1p) /Y3

13-4 Clarke

Clarke THRAGRIFEIRY A HHEERFN B IHEMN =185 A-B-C IR TIRFIMABERLE a-B 45

/gxo
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13.1.4.4 Park it
B
an A IALP (1)
— ID(T >I
IBET(Ig) PARK :
THETA (0 ) 1000
g____: Is e
- I
1 \I d Ig= 14 *cos0+lg *sin®
I de» Iq= -Iq *sin®+Ig *cosH
Ia a
& 13-5 Park Z#

Park THRIEKAFEMMAIBRILE o-p IRRTIREIWIBNER d-q 27K, KRG d-q HRIRER

FOC_ID 1 FOC_IQ.
13.1.5 SVPWM

SVPWM &R FOC E=HINERAMES, HEERE
SERR e, ZBRE
BEFMAERS,

SVPWM 4= AR BRI EIRFIES

EBRR/ME LR ERINER O E.

=B Lx%g
BANENERIRFERERIERKE), B

S B R E R LASK

=th, SHEOZHREI R E LT —

HiE, BTEER LTITHEATEE, BAUSEABES 2 RS, BT BIELERES
ZBEH 1[5 THTHAITENARLEEREL (B 0 FR), B, FLRBEMEHEE 2° =
RS, ER—MPIRETH XXX TR, XK CHIRT, XeflR BIBIRE, XaUFR ABRT,

40 100 U5k C HEHEBE RERESLBE,
SEIMATHORT, WEHESRIREREBER,
RPIRSIERE B 60 BERBMAE.

A. B RIEHEEBEEEREM, S=BE2R 152H 0 B8PR
N ERE, HERAFTPRSEERERL, »

V1.4 111
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U120(010) U60(011)

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

U240 (100) U300 (101)

13-6 SVPWM BBEXE
SVPWM HRIEBANBEIRMEBERENHT, IRTERKENTEANZTBEERE, ME
13-7 B, Uour REREEAEMMNZRIBEERXRE, ZXEMT U0 1 U0 ZjE, RIFIPEEFREN, &
R%E269 PWM FEHA Ts HAlE), U0 BYMILHESIE 2*T1 0 U60 BV HETIE 2*T2 HEMERIEERESFN

FEMNBIKEM Uour, RRMNBERZFXEERR, 7 T0,
13-7 SVPWM B EERY

U60(011)

TO = Invalid vector
T = 4*%T0 + 2%T1 + 2%T2 = PWM Period

Ugur = 2%T1/T*U0 + 2%T2/T*U60
————g Uur

2+ T2/T = UBO,

U0(001)

2+T1/T « U0

* 13-1 ZEXEFFFE LIRS

C#H B8 AtH Uae User x&
0 0 0 0 0 000
0 0 1 2/3*Upc 0 001
0 1 1 1/3*Unc 1/3*Unc 011
0 1 0 -1/3*Upc 1/3*Unc 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

V1.4
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13.1.5.1 €& SVPWM

R EEBERFFELT, FOC BREEFEAtRI SVPWM, SU=BEBRRHFENT, &
B FOC_CR2[F5SEG] = 0 i&ZEH BRI SVPWM,
13-8 CERIV SVPWM Hith BB

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

PWM2

|
[
|
T
[
|
|
PWM3 |

TO T1 T2 TO TO T2 T1 TO

13.1.5.2 Ak SVPWM

FHE&T SVPWM REEFEX/ = EBBRERFEEEN NEH, BiE FOC_CR2[F5SEG] = 1 {FRERERT
SVPWM,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

13-9 BB SVPWM HitH B F

13.1.6 iTi@A#F

B/ =H AR MY ERITEFIINEE, BCE FOC_CR1[OVMDL] =1 {ERETEHITNEE, TifEH
{£8Ef5, FOC_UD. FOC_UQ FIBXMRIBEIIRIA 1.15 5, BEMHIK 1.15 &,

13.1.7 FEX*ME

FEXAMZR ] AT/ = EEERREFEL, BB FOCTSMIN HFRRBEEXKMEE, %I4T
B E R EREEZE.

13.1.8 BB ERE

FOC t&RIB I tE M B shRE BBV B L BEM=tHER, = FOCRRTIEZRAI, {£8E ADCFiE
IR, AEEEXFRIFEFFFEE, ADC BEMPAMANATELRE, RiE FOC_CR1[CSMIERE/IN
/=EBPHEERAFET, TEREMEERFIFRI TEAOA ADCEIE 4 AL itrip AIRFEE, N
EBPRERIMSRAFARTU T EAOAEIE 0 79 ia BURAFIRIE, BIE 14 ib BIRAFIRIE, E=HHEBERRFENL
TEOABEIE 09 ia BURAFRIE, BIE 14 ib BIRIFEE, &8 4 N ic (IREFEE, ERFULIEEE
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&2 JERE 14FIBRESEEME, ERERIRE VCONBLHBEEIRIFRIE,
13.1.8.1 SR HFIRT

BCE FOC_CR1[CSM] = 00, E&FHEBHEMREFER ., EREEBRFIFELT, FOC RRTE
Driver T80 LTI X BN BB itrip(B& 4)E1TRIRKEE, 72 Driver tHEsE FIHIHIX
18 B FOC Rz H 5o pk /a3 B 46 B 1T R A%

S X BT BRI B RREFNERYE, FOC ERBEXRREXIYENEREE T E
TV, T2’RtF, BIEE FOCTRGDLY XREFMEHITIRAIKEZLER, RIEE T, T2'h5l®
¥, f§l: FOC_TRGDLY =5, MIZEIR 5*T =208ns; FOC_TRGDLY = 0xFB(-5), MI#EAT 208ns,

start start

calculation calculation
ude ude
A itrip vy Uie itrip y b
trig2 trig2
- .y .y
1:_?;113 | 5. 6us | Ltrirl’ Y 5. 6us
\ 2 \J
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
T1/2 12/2 T1/2 12/9
<« <« <« <«
t TO ‘ Tl ‘ T2 ‘ T0 ‘ TO ‘ T2 ‘ T1 ‘ To ‘ TO ‘ 11 ‘ 112 ‘ TO ‘ TO ‘ T2 | T1 ‘ T0O ‘
t dtr 10 ‘ e Iy ‘ ‘ 10 ‘ 10 ‘ ‘ 12 ‘ ‘ I ‘ ‘ 10 ‘ 10 e 12 ‘ ‘ 0 ‘ 10 ‘ ‘ 12 ‘ ‘ T ‘ m
> e > -
o Bt Rrch TPty
(0) (>0) (<0) (<0)

13-10 BREEfARIFN
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A
pwm_al ‘
Decrease Increase
m %
pwm_cl |
T2=0 T2=0
t TO ‘ T1 TO ‘ TO ‘ T1 ‘ TO ‘
t’ TO ‘ Tl-ts ts| TO ‘TO”‘ ts‘ Tl ‘ TO ‘
<€ts=dtr+At

o o[ Rl [ [
T T T0”=T0-ts

itrip itrip
trigl trig2 T2 =T2~dtr
A T2"=T2" -ts

Decrease Increase

pwm_al E
pwm_bl

pwm_cl | |
Ti=0 T1=0
t TO T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
t’ TO"| ts T2 ‘ TO ‘ TO ‘ T2-ts ‘ts‘ TO ‘

» ts=dtr+At
o W[ w [wlw ][ w R[]

itrip itrip
trigl trig2

13-11 B EEPARIFT [E4Mz

B BB AR R IR B B LAR B3 KRB F R E QA S EER, L HIRER LR LURIE
FHEFTENS/NEEEO, BFEZIZE FOCTSMIN (FOCTSMIN = s/\EHEFE O E + FEXETE),
FOC #RIRE3T PWM IR B ot TR R,
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13.1.8.2 W= EFHFES

start start
calculation calculation
ude udc

trig

Y

ia/ib/ic ia/ib/ic

trig rig
de_rdy
<

3
Y
tr%fdl:y

pwm_al |
pwm_bl |

pwm_cl

13-12 W= FHERIR R RAEER

B2&E FOC_CR1[CSM] =10/11 #1 FOC_CR2[DSS] = 0, #&#ZEX/=EBRERIAFFRIFEN, TE£=HH
PRERRIRFERIEEX T, #@id FOC_TRGDLY ZHZ5ig BN = HBERNET—BEERIRERXRE
ia/ib/ic)BISRAERIAL, HRAFSTEERIERY BIM—EHITRE, EWNEBEEXT, @I FOC_TRGDLY
SERISEEEE ia USRI, HRETEEIERT b #TRE. TETRNEERFENNAN
BROZE=EBERRFERIIELE 000 X(&, #I: FOCTRGDLY =0xB2, RIZ FOC it#i8sm Fit4y,
ETIRE4RT 50*T = 2.08us XF ia/ib/ic RXi¥, FKiFTTEEEXI BIM—148 ia/ib/ic RKi¥,

start start

calculation calculation
udc ude

trig

ia/ib/ic
rig

ia/ib/ic
trig

™~y

t M(y ticg dly
pwm_al | |_

pwm_bl

pwm_cl

& 13-13 W=EHBEBRREXEFEN

BcE FOC_CR1[CSM] =10/11 #1 FOC_CR2[DSS] =1, BNEEW/=EBAERZERFEL, EX
/=R REEN T, — P EIKE FOCERIZE—IR, ERWN—EEBRIRBERRER
ia/ib/ic)1TRAE, BI—DEIREERE ia/ib/ic PH—HE, BE— P EHKERESIM—IBEER, W0
LE3RE RS =P RFRIES TERIRRAE, @1 FOC_TRGDLY HEEFIREX B ia(iB& 0), ib(EE 1),
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icCBIE 4)BVRAEEIN, FEFRNIRBAFIFIINANZERGZIE ia/ib/ic EHFRIEXRE 000 Xig,
f5: FOC_TRGDLY = 0xB2, W24 FOC i8R M Fits, 7 TS 4EHT 50%T = 2.08ps 3 EFERAE,
W/ =B HEB R RAFAETTE Driver 11123 @ T it FOC BHIZE TR X B4 B EXRF.

13.1.8.3 BiiREFRE

RNEBREFEESE, AUFEMARELEEERFAURFZEHTENERR, BRN 0 6,
ADC BIRFHERI ABRFIERE, TIZEINE ADC RAHERKRBRSHMFIHE, FOC EREBR
RAFRERIMEN 0x4000, BT ADC EEBFEMEHRNREEZSEROUMES LMERTF, BELHE
BN mEEETRE, REDENT: EARRBEAERNENEERH TSRS, KFIEE
HEEFFEHR FOCCSO, fRix ADC BIEBESEE 0V ~ 5V, fREN 25V, M FOCCSO =
2.5V/5V*32768 = 16384(0x4000).

B % FOC_CHCICSOC] = 00/11 B, 5 FOC_CSO 2{£2& ITRIP fl IC YR E
B % FOC_CHCICSOC] =018, 5 FOC_CSO 2f& IA HiRE
m % FOC_CHCICSOC] = 10 B, & FOC_CSO 22 IB KR E

13.1.9 AEER
REERAOSABGEER, RIFER, HEHAETBRER, AENRESIMIESR:

m EEHAEE
 RNAE
m HEBEGERE
m HEAERHIAE
x13-2 AEXR
FOC_CR1[RFAE] | FOC_CR1[ANGM] | FOC_CR1[EFAE] AEXRE
1 X X &332 %l F S
0 0 X SERIAE
0 1 0 mERAERE
BRET{L E&RE > FOC_EFREQMIN: {4&
. : : BHERE
BRI EEE < FOC_EFREQMIN: & &
BRETIAE

13.1.9.1 [Eif3a$I A E

el izl ERAESESS FOC_THETA, #FEZHF28 FOC_RTHESTEP, IEEZHF 17
FOC_RTHEACC, PARIEIRXE _EFR FOC_RTHECNT HE)isE], TRHEARA:
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FOC_RTHESTEP(32 {i) = FOC__ RTHESTEP(32 iI) + FOC_RTHEACC({E 16 £i1)

THETA_OL(16 {i) = THETA_OL(16 fiI) + FOC_RTHESTEP(F 16 i)
Heh, THETAOL AR AREES. REEHAERIAN, HEHN THETAOL REEEA
FOC_THETA fEARZMEAE. 5 FOC_THETA 2FE{ERITS A THETA OL,

TegRHAENMARRS, BB FOC_CR1[RFAE]I=1, {FREICIKINGE, TEIRIRIRE NI ELR
HIT—RAEIZE, RCHEITEEEM 1, SiHEEXEHEEEEH FOC_RTHECNT BE)E,
FOC_CR1[RFAEIREME 0, MBIKLEER, MBI RIG, #RiE FOC_CRI[ANGMIMELEEZRAEERR,
FOC_CR1[ANGM] = 1 BY, FAERBMMEES; FOC_CRI[ANGM] =00, AERBRBAE.

13.1.9.2 BhfAE

s AEHAE FOC_THETA iEE FOC_RTHESTEP H#EEH, AXA:
THETA_OL(16 {i) = THETA_OL(16 fiI) + FOC__RTHESTEP(F 16 i)

Hph, THETA OL AiSRREMES . BIAEEIL, +EHEY THETA OL SE#HEA FOC_THETA

ERRRMEAE, 5 FOC_THETA 2¥ERSA THETA_OL,

B FOC_CR1[RFAE] =1, FOC_CR1[ANGM] =0 B, MEEigHAERR ERiahAEE, LAY
EE RN LRI RINERE , MR o] SR HE 5 IR IR S,

B FOC_CR1[RFAE] =0, FOC_CR1[ANGM] =0 BY, AEEERKBBRNAE, &E FOC_RTHESTEP
NG EIESASERNYIAEE, SAEE FOC_RTHESTEP =0, SISLHMIFEMINGE., BES
N&E FOC_RTHESTEP E#m&E, TILIAF R FOC IRa(F Rk FOC 2RI RESA
FOC_THETA #1 FOC_RTHESTEP, FOC #=RiRIEE AREEMNAEEES N HIK AR LA ERE)
B,
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13.1.9.3 HEBAE

1A
1B

THECOR
UALP THECOMP  ————»

E— THETA
UBET A THETA OLI g%(l)(%’é : »
EK1 ETHETA )

EOME

EK2 ) -
EK3

EK4 )

KSLIDE
EKLPEMIN ESTIMATION EALP
EKP > EBET
EK 1 » EMF
PIRAN
FBASE
OMEKLPF
EBMFK .
EFREQACC
EFREQMIN |- FORCE

EFREQHOLD ANGLE

13-14 HERFRIEER
13.1.9.3.1 EERHERE

HESRIEAPAANSENSEFZEH SEERENEE, RIERENBNERMEERITMH
E, WHSEREERETENAE, ME80iEF PLL #2301 SMO &1, &g FOC_CR2[ESEL]

BATIERR,

13.1.9.3.2 (hERRFIBE

EFREQMIN
P omega <

omega X p EFREQMIN
0

EFREQACC

OME THETA ETHETA
1 CALCULATION

13-15 {hH =R HI A ERIEEE

LEINBESEIRINAESI, EBAVSEETRAAVHER), REMEHR), MERREGENHEN
EESLIMEFARAINRE, TRELENEMNRK, AXTPRERT, MERBLEHAE, TR
EBALIRFI S50
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BZE FOC_CR1[RFAE] = 0, FOC_CR1[ANGM] = 1, FOC_CR1[EFAE] = 1, {#aE(tERBHIAE
IhgE. F0E 13-15 FiEE FIBHE S e AR EHA SR E omega(iB A WEBES)5 FOC_EFREQMIN £y
KN, EERAEREEARLEE OME HAaE T EERE NG EEMAE FOC_ETHETA, & omega
< FOC_EFREQMIN BY, fERMEREEIEE, BEEEM 0 F1A, S HKAHSERERES
FOC_EFREQACC #81, SLILHNE, RBFLA FOC_EFREQHOLD [REIEEMSZAME. % omega =
FOC_EFREQMIN BY, omega /3 OME,

(HERHEIEE FOC_EOME H OME &3 FOC_OMEKLPF {&&iRK IS,

13.1.9.3.3 AEFE BNk

0 A estimation theta

actual theta

0 «¢—— RAWP theta

ﬂ—f—ESTIMATION theta———p» t
SMOOTH %WTICH

13-16 AETBYIEME

B E FOC_CR1[RFAE] = 1, FOC_CR1[ANGM] = 1, {E&EMEHINELFTNEEMN, TCHLERFIRA
HERER, CREREY, HERRNGEEAE, EAEREEESURENAEFERE, BR
Z#RiE, AENCEEFAEERIERAERER, SHTAENRETSRBNNE, FiatRiE
O] AR R LR aRR
ek 55k BT, HEEAE FOC_ETHETA fEKEH A E THETAOL HRENTFETF
FOC_THECOR, HEi#E{#: FOC_ETHETA fEAfRERY ., ZHfmEAKXT FOCTHECOR, NEMEKAE
HALA FOC_THECOR fE AL #HERS THETA_OL BHTIEIE, {EHZFSE FOC_ETHETA HUEEIR, iR
Z/)\F FOC_THECOR BY, E#t)# FOC_ETHETA {ENAEHRIH .

13.1.9.3.4 AEME

#ME{E FOC_ THECOMP XL E A E FOC__ETHETA #1T+MEH Mt , FOC THECOMP A&,
HMEREME/A; FOC THECOMP MIEERT, *MEM2R4BREIEA,

13.1.10 BB LIS

FOC IXzhea#liz{ThY, FAFOISLBYER BANRISCETSEFIBTENINETTIRE, FOC HERIZEHY
LB BHE:
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B RHAEEFOC_THETA
m  HEBAE FOC_ETHETA, {#Ei&EE FOC_EOME
m  diEEFOC_UD, q#i#BE FOC_UQ
B d iR FOC_ID, q#iEi FOC_IQ
m o ifEE FOC_VALP, B#EE FOC_VBET
B S48 E FOC_UDCFLT
B =1HE FOC_IA, FOC_IB. FOC_IC #1=1HE8R&mA{E FOC_IAMAX. FOC_IBMAX,
FOC__ICMAX
B o HER(ETF FOC_IA), B MR FOC_IBET
B o MIREBINE FOC_EALP, BiHREBEIE FOC_EBET
B REHEE FOC_EMF
m EBHINE FOC_POW

13.1.10.1 JIGRLE KA

FOC & FRIRNERIENINAE, BZE FOC_CRO[ESCMS]=1, EIIEZE®E#E<S FOC_IDREF,
FOC_IQREF 139 0, FH/E5 FOCHRIR, @i (B AR FOC_ETHETA Flf&iEE FOC__EOME 8Y{ET]
HBTEEAEOIRAS ., & FOC_ETHETA mTi#RE; FOC_EOME Nfafl, ABEREEMRS, FEENE,
BRI AEEHEN., 2 FOC_ETHETA [ Li#tEs; FOC_EOME NIEE, MIRMIEENRTE,

o B ERAERENAESBE.

13.1.10.2 REBEh &M

HERRIBHANENSHAE D o MR BRNEE FOC_EALP 7 8 MR BRI FOC_EBET, Fit
EEEMEK FOC_EMF, AFTiRIE FOC_EMF RYEFIBTEBAEVRT, STOUERRIP. BUBRP
%IJJ AEo

13.1.10.3 EHIHZE
FOC IRIBRESBR. MHBENEHEURERENESEEE, SIitEETBHNINE,
13.1.11 FG it ™4

FG {55 H FOC #5R#0 Timer4 EEWEAFTE, FOC HBRE/NEK ERRIBIAREHE fbase, &
BIRREIEEEE FOC_EOMELPF 1 FG Z%{ FOCKFG it& FG &R{E, RITBEMENRE
TIM4_ARR, #48 TIM4_ARR/2 EHiZE TIM4_DR, Timers BEENMHIER, FHIRBESBINIETHR
AERRESGENN 2 M K . FOCKFG B it & & I /30 FOCKFG =
SYSCLK/(2"TIM4_CRO[T4PSCl*fbase*x), HH, x A— 1 BEHAREAEMLA FG FSHM L. MR
HELERBT 65535, T Timers B9BF5H 3R ZREL TIM4_CRO[T4PSC],
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FOC_KFG = 0 By A RERELLINAE, TIM4__ARR # TIM4_DR A& BRIEH.

13.2 FOC F17:%
13.2.1 FOC_CRO (0x409F)

i 7 6 5 4 3 2 1 (]
B OMIF OMAF MERRS UCSEL | OMAS | ESCMS | EDIS
3] R R/W R/W R/W R/W R/W R/W

=LA 0 0 0 0 0 0 0

i =471 iR
omega < FOC_EFREQMIN #R7{iz, BI{E FOC_CR1[EFAE]IRA 1,

- OMIE ARG IA LK
0: omega =z FOC_EFREQMIN
1: omega < FOC_EFREQMIN
omega > FOC_EFREQMAX #Ri& AL

[6] OMAF 0: omega < FOC_EFREQMAX
1: omega > FOC_EFREQMAX
BEEENRNIREIREF
00: 0.5

[5:4] MERRS 01:0.25

10: 0.125
11:1.0
BB E UDC RIFEEER
{E8E FOC & FH{E4E Driver HHRITEEE, EHEMEEBLS
FE, FOC_CRO[UCSELIE#RRi¥EZ4 B ENEE,
0: ADC i&i& 2

- UCSEL 1: ADC {&i& 14
ADC BE 14 AERFANBEANBEARXEEE, BE
ADC_CR[ADCRATIOlE#ZE 3 [t . SRR EEBFH, Nk
£ ADC 838 2,
¥ ADC_MASK 33 R f9{EREMI TCRECE S 1

- OMAS (BRI K B4 %R
omegal[15:81KF FOC_EFREQMAX BY, &4 OME A:
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0: FOC_EFREQMAX*256
1: FOC_EFREQHOLD

[1]

ESCMS

A ERm ARG
0: RERMIHARTL
1: EFRI

[0]

EDIS

2| FOC__EALP/FOC_EBET Bzhit&
0: REZIF
1: )b

13.2.2 FOC_CR1 (0x40A0)

1

7

6

5 4 3 2 1 0

B

OVMDL

EFAE

RFAE ANGM CSM RSV | SVPWMEN

Eid

R/W

R/W

R/W R/W R/W R/W - R/W

LIV

0 - 0

1

£=1

fiik

[7]

OvMD

L

T AL
0: NMEgE
1: {E8E

[6]

EFAE

BRI AR

fEetflE, AERMAERETSLE, FENIRIGERGERE
0: RNfEgE

1: {88

(5]

RFAE

5 i 3% A {5 e

FaefE, AERREKERBEFLY, RELERERE
FOC_CR1[ANGMIz B s il#& Bl E R E X B IVRRN, F8Y
FOC_CR1[RFAE]t&45% 0,

0: A{ERE

1: {68k

[4]

ANGM

RAERR

FOC_CR1[RFAE] = 0 BY, fAERELAISKIEF(EE 8RR
FOC_CR1[RFAE] = 1 BY, MEIRZERIERAERBLIAEE SR
it

0: IBRAET

1 HEBRER
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B TRSRAEET
00: 5 B PESRAE
[3:2] CSM 01: XX EBPE R
10: 1R &
11: ZEBEFRH
[1] RSV 1R
SVPWM &R {E RS
[0] SVPWMEN 0: A fEhE
1: {E8E
13.2.3 FOC_CR2 (0x40A1)
fi 7 6 5 4 3 2 1 0
B ESEL ICLR F5SEG DSS CsoC uQD uDD
34 R/W R/W1 R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
i1 E24 i faid
AEME RN R
0: SMO
7] ESEL 4. PLL, LtBY FOC_KSILDE Z7F284 PLL #9 PI =889 FOC_PLLKP,
FOC_KLPFMIN 257889 PLL 89 Pl #2#2889 FOC_PLLKI
FOC__IAMAX/FOC_IBMAX/FOC_ICMAX 3 0
[6] ICLR | 0: E&EX
1: 3 FOC_IAMAX/FOC__IBMAX/FOC__ICMAX i& 0 [FiZ L E&hiE 0
SVPWM 183 i%$%
[5] FSSEG | 0: 7 B&={ SVPWM
1: 5 BRIV SVPWM(5 B JH BB i RAFIR U R LE % 4%)
XX/ = B PE B AR SRAEAR T
. oS 0: IRFFRAEFIER, — KBRS FIE R
1 RERERR, SN HRAPRE—RBR, BB EAPTERERESR
i, FOC EEESMHKBARHIT IR,
BRRERERE
[3:2] CSOC | BeEizfu, 1%#%E FOC_CSO BAMRMEE, FBEREN, BEEH 00 5 11
X3 itrip 1, WEBPERIERS, BEEN 01 X ia 10, EEN 10 X ib 1R,
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=HPERMER, BEEN 01 XY ia RAE, BCEN 10 X¢ ib &, EE 00 5 11
XF ic iR,

00: itrip # ic

01:ia

10:ib

11: itrip M ic

[1]

uQb

q i Pl =588 22 1L,
0: REEIE
1. 21k

ZEIEAY, FOC_UQRYEAREH Pl Z=HI23EH

[0]

ubD

d 3 Pl 1= HIESZE 1L,
0: REIE
1. 21k

2= FAF, FOC_UD BYEAREBH Pl 12488 E 3

13.2.4 FOC_TSMIN (0x40A2)

fi 7 6 5 4 3 2 1 (]
2R FOC_TSMIN
- 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 E24 i faid
BEEREER T BRRER/NED
W=EBERERERT: FEXIMEE
0] FOC TSMIN EUESBEI[0,255]
TSMIN = SZHEE O Tuwindow + FEXBTIE Tor
BU: Tuindow= 1us, Tor=1Tps, TSMIN = 2us, HiKEERR 62.5us,
FOC_TSMIN = (1 + 1)/62.5*4096 = 131

13.2.5 FOC_TGLI (0x40A3)

v 7 6 5 4 3 2 1 0
&R FOC_TGLI
E-3it) 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 2 filiik
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EHRSERKIHER

IheEAFEENMA, SIE Pre-driver B LB R/NSBIKIT R
RF—EENEK, RELLFFSR, SEKPNTFIREENAS
&,

EYESERE[0,255]

BU: SEBRANF 1ps B9ERKY, FEXESE Tor = 1ps, HIKEHA
62.5ps

FOC_TGLI = (1 + 1)/62.5*4096 =131

[7:0] FOC_TGLI

13.2.6 FOC_TBLO (0x40A4)

v 7 6 5 4 3 2 1 0
BR FOC_TBLO
- 3it) 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
{iL g )\ ﬁ ﬁ

—EBABEREFEN TRERRKITE, S THS@EnENF
FOC_TBLO, WIARRFFZIBAVER, RARSHRGIESE BIR,
[7:0] FOC_TBLO EYESERE[0,255]

fl: THHSEETEVNF 1us REHE, FOC_TBLO = 1000ns/41.67ns
=24

13.2.7 FOC_TRGDLY (0x40A5)

fiL 7 6 5 4 3 2 1 (]
B FOC_TRGDLY
it R/W R/W R/W R/W R/W R/W R/W R/W
SffE 0 0 0 0 0 0 0 0
fiL =4 it
BSRAENT BB E
2 FOC_TRGDLY = 0, BUATELATEIZI#ITERIRREE
[7:0] FOC_TRGDLY PHEAREER: EXE5EREEN TR
/= B3R R R K2 000 & 55 (Driver HHEUER 0)
EESEE([-128,127]
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B EERMEE: I FOCTRGDLY = 5, WFER 5T = 208ns;
FOC_TRGDLY = -5, MJ#2#i 208ns

=3 fERAFIE: 7 FOC_TRGDLY = -5, W Driver itH#128@ T
T, ETREMED 5*T = 208ns #1TXF; FOC_TRGDLY = 5,
M= Driver iH#(88M@ Lit#, T T#SBMHE 5T = 208ns HI1TH
¥,

13.2.8 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH(0x40A6)
i1 15 14 13 12 11 10 9 8
2R FOC_CSO[15:8]
310 R R/W R/W R/W R/W R/W R/W R/W
ShfE 0 1 0 0 0 0 0 0
FOC_CSOL(0x40A7)
fiL 7 6 5 4 3 2 1 (]
2R FOC_CSO[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
i £ iR
BRRERE
BtE FOC_CR2[CSOC], AR EBRERAFRILHY itrip, INEBPARAEF
(15:0] FOC CSO EHXH ia, ib, =HBERFERE ia, ib, ic,
BUESERE[0,32767], \RBAIER O
Bl: ADC BB RSB OV ~ 5V, &R 2.5V
M FOC_CSO = 2.5V/5V*32768 = 16384(0x4000)

13.2.9 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC__RTHESTEPH(0x40A8)
i 15 14 13 12 11 10 9 8
AR FOC_RTHESTEP[15:8]
%8 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
FOC_RTHESTEPL(0x40A9)
i 7 6 5 4 3 2 1 0
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B FOC__RTHESTEP[7:0]
ZEH R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
ﬁ'i 8 )\ ﬁ'ﬁi

e ERATERE, FOC_RTHESTEP WEBH 32 i, RBMUARTS
fii, MEBEART 16 L

BUESERE[-32768,32767]

[15:0] FOC_RTHESTEP | FOC_RTHESTEP(32 {i) = FOC__RTHESTEP(32 {if) +
FOC_RTHEACC({& 16 {if)

THETA_OL(16 {i) = THETA_OL(16 fiz) + FOC__RTHESTEP(= 16
1)

13.2.10 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH(0x40AA)

fi 15 14 13 12 1 10 9 8
2R FOC_RTHEACC[15:8]

3t W w W W W W W W
=Liva | 0 0 0 0 0 0 0 0

FOC_RTHEACCL(0x40AB)

i1 7 6 5 4 3 2 1 (]
2R FOC_RTHEACC[7:0]

3t W w W W W W W W
SiE 0 0 0 0 0 0 0 0

i1 2 [Pl

TSR ERANNERE, FOC_RTHEACC REBR 32 1, RBMUNFS
fiI, ZKEBSAE 161, = 16 18R 0

BEVESEEI[-32768,32767]

[15:0] FOC_RTHEACC | FOC_RTHESTEP(32 {i) = FOC__RTHESTEP(32 i) +
FOC_RTHEACC(& 16 1)

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

()
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13.2.11 FOC_EOMELPF (0x40AA, 0x40AB)

FOC_EOMELPFH(0x40AA)
i 15 14 13 12 11 10 9 8
B FOC_EOMELPF[15:8]
34 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
FOC_EOMELPFL(0x40AB)
fi 7 6 5 4 3 2 1 (]
B FOC_EOMELPF[7:0]
i) R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fi ZR iR
BRI EREERE
[15:0] FOC_EOMELPF | i&i¥ &% FOC_EOMEKLPF, LPF 893+ &R 4% AL
BUESERE[-32768,32767]

13.2.12 FOC_RTHECNT (0x40AC)

i 7 6 5 4 3 2 1 (]
B FOC_RTHECNT
- il 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
fi ZR iR
e X %8 EBR = FOC_RTHECNT*256
[7:0] FOC_RTHECNT | [BigINRE(ERER, SNEKARET—RICEEE, HICRKREE
2 FOC_RTHECNT*256 [, [€ifs:

13.2.13 FOC_THECOR (0x40AD)

iz 7 6 5 4 3 2 1 0
=L FOC_THECOR

KB R/W R/W R/W R/W R/W R/W R/W R

e 0 0 0 0 0 0 0 1
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AERFEETREEE:
RiRERENREGEEEXARNNAEEBNRSHE, BXS
FOC_THETA —%{

EME58[E[0,255]

[7:0] FOC_THECOR

13.2.14 FOC__EMF (0x40AE, 0x40AF)

FOC__EMFH(0x40AE)
fu 15 14 13 12 1 10 9 8
B FOC_EMF[15:8]
310 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
FOC__EMFL(0x40AF)
fi 7 6 5 4 3 2 1 (]
B FOC_EMF[7:0]
it R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fu E=4 iR
HEREENR B
[15:0] FOC_EMF %F FOC_EALP B9SE A 10 FOC_EBETA IEAFFRS
EE5ERE[0,32767]

13.2.15 FOC_THECOMP (0x40AE, Ox40AF)

FOC_THECOMPH(0x40AE)
i1 15 14 13 12 11 10 9 8
B FOC_THECOMP[15:8]
xE w w W W W W W w
SiE 0 0 0 0 0 0 0 0
FOC_THECOMPL(0x40AF)
i 7 6 5 4 3 2 1 0
E= FOC_THECOMP[7:0]
i) W W W w w w w w
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ShiE 0 0 0 0 0 0 0 0
i 2 iR
AEMZE
{HERLERE FOC_ETHETA Bl L+MEEEAGESRLWME
[15:0] FOC_THECOMP

B FOC_THETA, #&={5 FOC_THETA —%
BUESEE[-32768,32767]

13.2.16 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH(0x40B0)
fi 15 14 13 12 1 10 9 8
B FOC_DMAX[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
sufa 0 0 0 0 0 0 0 0
FOC_DMAXL(0x40B1)
fi 7 6 5 4 3 2 1 0
B FOC_DMAX[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
fir B fiid
(15:0] FOC_DMAX d i Pl E=Hl2RE0M &R A(E
BUESEE[-32768,32767]
13.2.17 FOC_DMIN (0x40B2, 0x40B3)
FOC_DMINH(0x40B2)
i 15 14 13 12 1 10 9 8
B FOC_DMIN[15:8]
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
FOC_DMINL(0x40B3)
iz 7 6 5 4 3 2 1 0
B FOC_DMIN[7:0]
KEY R/W R/W R/W R/W R/W R/W R/W R/W
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EfE 0 0 0 0 0 0 0 0
iz 2 iR
d #H Pl 2412809 H & /ME
[15:0] FOC_DMIN
BUESEE[-32768,32767]
13.2.18 FOC_QMAX (0x40B4, 0x40B5)
FOC_QMAXH(0x40B4)
v 15 14 13 12 11 10 9 8
B FOC_QMAX[15:8]
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
FOC_QMAXL(0x40B5)
17 7 6 5 4 3 2 1 0
B FOC_QMAX[7:0]
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
17 2R ik
q i Pl #=HI8SA0 M H R K(E
[15:0] FOC_QMAX
BUESEE[-32768,32767]
13.2.19 FOC_QMIN (0x40Bé6, 0x40B7)
FOC_QMINH(0x40B6)
v 15 14 13 12 11 10 9 8
2R FOC_QMIN[15:8]
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
FOC_QMINL(0x40B7)
L7 7 6 5 4 3 2 1 0
2R FOC_QMIN[7:0]
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
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i SR g

q H Pl = HIZRA05 HER/IVE

[15:0] FOC_QMIN
BUESBE[-32768,32767]

13.2.20 FOC__UD (0x40B8, 0x40B9)

FOC__UDH(0x40B8)

fi 15 14 13 12 1 10 9 8
B FOC_UD[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__UDL(0x40B9)
fi 7 6 5 4 3 2 1 0
B FOC_UDI[7:0]
KE 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
fir B fhiA
(15:0] FOC_UD d i Pl =62 E A d HEBE
BUESEEI[-32768,32767]

13.2.21 FOC__UQ (0x40BA, 0x40BB)

FOC_UQH(0x40BA)

{1 15 14 13 12 11 10 9 8
iR FOC_UQ[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
FOC_UQL(0x40BB)
i 7 6 5 4 3 2 1 0
iR FOC_UQ[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
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i 2R iR
q 5 Pl I2HIZSE HEY q HEBE
[15:0] FOC_UQ
BUESEE[-32768,32767]
13.2.22 FOC__ID (0x40BC, 0x40BD)
FOC__IDH(0x40BC)
17 15 14 13 12 11 10 9 8
B FOC__ID[15:8]
it R R R R R R R
SNME 0 0 0 0 0 0 0
FOC__IDL(0x40BD)
17 6 5 4 3 2 1 0
BR FOC__ID[7:0]
it R R R R R R R
SNME 0 0 0 0 0 0 0
17 2R ik
KEEBERZITRIRTHRSEIA d HEBR
[15:0] FOC_ID
BUESEE[-32768,32767]
13.2.23 FOC__IQ (0x40BE, 0x40BF)
FOC__IQH(0x40BE)
v 15 14 13 12 11 10 9 8
2R FOC_1Q[15:8]
it R R R R R R R
SNME 0 0 0 0 0 0 0
FOC__IQL(0x40BF)
v 6 5 4 3 2 1 0
2R FOC__1Q[7:0]
it R R R R R R R
SME 0 0 0 0 0 0 0
iz 2R iR
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(15:0] Foc_ 1 KB RET LIRTIRBRIN g HEBR
EMESBE[-32768,32767]
13.2.24 FOC__IBET (0x40C0, 0x40C1)
FOC__IBETH(0x40C0)
i 15 14 13 12 11 10 9 8
ZiR FOC__IBET[15:8]
-] R R R R R R R R
SfE 0 0 0 0 0 0 0 0
FOC__IBETL(0x40C1)
fu 7 6 5 4 3 2 1 0
2R FOC__IBET[7:0]
34 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fi ZR iR
(15:0] FOC_ IBET RIEFBRET LIRTIRE R IR BT
BUESERE[-32768,32767]
13.2.25 FOC__VBET (0x40C2, 0x40C3)
FOC_VBETH(0x40C2)
fu 15 14 13 12 1 10 9 8
B FOC_VBET[15:8]
3t R R R R R R R R
S 0 0 0 0 0 0 0 0
FOC_VBETL(0x40C3)
fir 7 6 5 4 3 2 1 0
B FOC_VBET[7:0]
i) R R R R R R R R
SiE 0 0 0 0 0 0 0 0
i1 2 [Pl
(15:0] FOC_VBET FOC #& 3R i B ER &
BEVESERE[-32768,32767]
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13.2.26 FOC__VALP (0x40C4, 0x40C5)

FOC_VALPH(0x40C4)
i 15 14 13 12 11 10 9 8
B FOC_VALP[15:8]
34 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
FOC_VALPL(0x40C5)
fi 7 6 5 4 3 2 1 (]
B FOC_VALPI[7:0]
310 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fu & 123
1501 FOC_ VALP FOC &4 tH alh B8 &
EVESEE[-32768,32767]

13.2.27 FOC_UDCPS (0x40C2, 0x40C3)

FOC_UDCPSH(0x40C2)

i 15 14 13 12 11 10 9 8
2R FOC_UDCPS[15:8]
3t W w W W W W W W
SiE 0 0 0 0 0 0 0 0
FOC_UDCPSL(0x40C3)
i 7 6 5 4 3 2 1 (]
B FOC_UDCPS[7:0]
3t W w W W W W W w
SiE 0 0 0 0 0 0 0 0
fu 2R iR
d HEBEAME(E
[15:0] FOC_UDCPS d # Pl i+ E#I4 R FOC_UD 5 FOC_UDCPS #81I/E:% B F—1&k
EVEE/E[-32768,32767]
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13.2.28 FOC_UQCPS (0x40C4, 0x40C5)
FOC_UQCPSH(0x40C4)
fi 15 14 13 12 11 10 9 8
BN FOC_UQCPS[15:8]
E-3:4] w W w w w w W w
ShfE 0 0 0 0 0 0 0 0
FOC_UQCPSL(0x40C5)
fi 7 6 5 4 3 2 1 (]
2R FOC_UQCPS[7:0]
il w W w w w w W W
ShfE 0 0 0 0 0 0 0 0
1 & i
q BB EIMEE
(15:0] FOC_UQCPS q # Pl it EHIZ R FOC_UQ 5 FOC_UQCPS #8IN/EiXE T—1&

B

BUESEE[-32768,32767]

13.2.29 FOC__IC (0x40C6, 0x40C7)

FOC__ICH(0x40C6)

- = L 13 12 11 10 9 8
&R FOC_IC[15:8]
— i R R R R R R R
SfiE 0 0 0 0 o . . i
FOC_ICL(0x40C7)
fir 7 6 5 4 3 ) ; 5
B FOC_IC[7:0]
=E i R R R R R R R
SAE 0 0 0 0 ; . ; i
& S fiaix
[15:0] FOC_IC REFIRISHY C HAEER

BESEE[-32768,32767]
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13.2.30 FOC__IB (0x40C8, 0x40C9)
FOC__IBH(0x40C8)
i 15 14 13 12 11 10 9 8
B FOC_IB[15:8]
3] R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
FOC__IBL(0x40C9)
fi 7 6 5 4 3 2 1 (]
B FOC__IB[7:0]
i) R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fi ZR iR
(15:0] FOC_ 1B RIEIREBH B 1HIEER
EMESBREI[-32768,32767]
13.2.31 FOC__IA (0x40CA, 0x40CB)
FOC__IAH(0x40CA)
i 15 14 13 12 11 10 9 8
2R FOC_IA[15:8]
3t R R R R R R R R
SiE 0 0 0 0 0 0 0 0
FOC__IAL(0x40CB)
i 7 6 5 4 3 2 1 (]
B FOC__IA[7:0]
3t R R R R R R R R
SiE 0 0 0 0 0 0 0 0
fu 2R iR
(15:0] FoC. 1A RIEIRSH A 1BAEER
BEVESERE[-32768,32767]
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13.2.32 FOC__THETA (0x40CC, 0x40CD)
FOC_THETAH(0x40CC)
i 15 14 13 12 11 10 9 8
B FOC_THETA[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_THETAL(0x40CD)
fi 7 6 5 4 3 2 1 (]
B FOC_THETA[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 123
FOCHItAE
(501 FOC_ THETA EVESEE[-32768,32767]
-32768 ~ 32767 3 [-180°~ 180°
f5l: FOC_THETA = 8192, XM AEHN 8192/32768*180°= 45°

13.2.33 FOC__ETHETA (0x40CE, 0x40CF)

FOC__ETHETAH(0x40CE)
fu 15 14 13 12 11 10 9 8
B FOC_ETHETA[15:8]
3] R/W R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
FOC__ETHETAL(Ox40CF)
i 7 6 5 4 3 2 1 0
B FOC_ETHETA[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
fu 2R iR
(501 FOC._ ETHETA E HERMEAEGRE FOCTHECOMP it A EIRR 5
FOC_THETA —3

V1.4

139 www.fortiortech.com



Fortior Tech

’-’ UUBTE FU6832N1

5 B8R RAE
BEVESEEI[-32768,32767]

13.2.34 FOC__EALP (0x40D0, 0x40D1)

FOC__EALPH(0x40D0)
i 15 14 13 12 11 10 9 8
ZiR FOC__EALP[15:8]
-] R R R R R R R R
SfE 0 0 0 0 0 0 0 0
FOC__EALPL(0x40D1)
fu 7 6 5 4 3 2 1 0
2R FOC__EALP[7:0]
34 R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fi ZR iR
(15:0] FOC_EALP HEEAEN R BN
BUESERE[-32768,32767]

13.2.35 FOC__EBET (0x40D2, 0x40D3)

FOC__EBETH(0x40D2)
fu 15 14 13 12 1 10 9 8
B FOC_EBET[15:8]
3t R R R R R R R R
S 0 0 0 0 0 0 0 0
FOC_EBETL(0x40D3)
fir 7 6 5 4 3 2 1 0
B FOC_EBET[7:0]
i) R R R R R R R R
SiE 0 0 0 0 0 0 0 0
i1 2 [Pl
(15:0] FOC. EBET hERMENRMK B
BEVESERE[-32768,32767]
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13.2.36 FOC__EOME (0x40D4, 0x40D5)

FOC__EOMEH(0x40D4)
i 15 14 13 12 11 10 9 8
B FOC__EOME[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC__EOMEL(0x40D5)
fi 7 6 5 4 3 2 1 (]
B FOC__EOME[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 123
[15:0] FOC_EOME mRESLER
EVESEE[-32768,32767]

13.2.37 FOC__UQEX (0x40D6, 0x40D7)

FOC__UQEXH(0x40D6)
i 15 14 13 12 11 10 9 8
B FOC__UQEX[15:8]
xE R R R R R R R R
SE 0 0 0 0 0 0 0 0
FOC__UQEXL(0x40D7)
i1 7 6 5 4 3 2 1 0
B FOC_UQEX[7:0]
xE R R R R R R R R
SE 0 0 0 0 0 0 0 0
i1 E=4 i::p%
Q B Pl 283 1A
A= FOC_UQ - FOC_QMAX
[15:0] FOC_UQEX
% FOC_UQ > FOC_QMAX, FOC_UQEX NIEf&
% FOC_UQ < FOC_QMAX, FOC_UQEX Rfaf&
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{88 FOC_UQEX oI sSEIN 55843l
BEVESEEI[-32768,32767]

13.2.38 FOC_KFG (0x40D6, 0x40D7)

FOC_KFGH(0x40Dé)

i 15 14 13 12 11 10 9 8
ZiR FOC_KFG[15:8]
-] W w W W W w w w
SfE 0 0 0 0 0 0 0 0
FOC_KFGL(0x40D7)
fu 7 6 5 4 3 2 1 0
2R FOC_KFG[7:0]
34 w w w w w W w w
ShfE 0 0 0 0 0 0 0 0
fi ZR iR

FG BIIHE RS

S 1R1#E FOC_EOMELPF 1 FOC_KFG it& Y FG XM NEEHE,
BNEEEAEAEE TIM4__ARR, TIM4_ARR/2 3% TIM4__DR
HEANESE FGRETE

[15:0] FOC_KFG
BUESEE([0,65535]

3: FOC_KFG = 0 AAR{ERELLINGE, W FOC_KFG i@, FiAT
Timer4 BYBS$P SR Z L TIM4_CRO[T4PSC]

13.2.39 FOC__POW (0x40D8, 0x40D9)

FOC__POWH(0x40D8)
i1 i 15 14 13 12 11 10 9
ZiR FOC__POW[15:8]
3t R R R R R R R R
SiE 0 0 0 0 0 0 0 0
FOC__POWL(0x40D9)
fu 7 6 5 4 3 2 1 0
ZiR FOC__POW[7:0]
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Bl R R R R R R R R
SNME 0 0 0 0 0 0 0 0
17 2R iR
BTN
[15:0] FOC__POW
BUESEE[-32768,32767]
13.2.40 FOC_EOMEKLPF (0x40D8)
L7 7 6 5 4 3 2 1 0
B FOC_EOMEKLPF
il W W W W W W W W
SNME 0 0 0 0 0 0 0 0
17 2R 3%
(HERIRR{EEIEE FOC_EOMELPF BIKIEIE K R %L
[7:0] FOC_EOMEKLPF | LPF 893+ &%k EHA
SBEE[1,255]%3 Rz SR R ECEE[1/32768,255/32768]
13.2.41 FOC__IAMAX (0x40DA, 0x40DB)
FOC__ IAMAXH(0x40DA)
L4 15 14 13 12 11 10 9 8
B FOC__IAMAX[15:8]
il R R R R R R R R
SNE 0 0 0 0 0 0 0 0
FOC__IAMAXL(0x40DB)
v 7 6 5 4 3 2 1 0
2R FOC__ IAMAX[7:0]
il R R R R R R R R
SME 0 0 0 0 0 0 0 0
iz 2R iR
AMEERRXE
[15:0] FOC_ IAMAX EROABEREXKE, ERANELXT— 1 EEABEA SR TEN
B, FENEANETESRN
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BRARAKEASBmE 0, FI®E FOCCR2[CLR] = 1 X
FOC_IAMAX &0
BUESEE[-32768,32767]

13.2.42 FOC__IBMAX (0x40DC, 0x40DD)

FOC__IBMAXH(0x40DC)
i 15 14 13 12 11 10 9 8
B FOC__IBMAX[15:8]
i) R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
FOC__IBMAXL(0x40DD)
fi 7 6 5 4 3 2 1 (]
B FOC__IBMAX[7:0]
i) R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fu E=4 iR
BHEEREXE
DRI BHEBRGEANE, FANEEI 1 BABAESETEN
(15:0] FOC_ IBMAX B, SNERNETESRI
BARABEARASBEHE 0, FIRE FOCCR2[CLR] = 1 3¢
FOC_IBMAX i& 0
EVESE/E[-32768,32767]

13.2.43 FOC__ICMAX (0x40DE, 0x40DF)

FOC__ICMAXH(0x40DE)
i 15 14 13 12 11 10 9 8
B FOC__ICMAX[15:8]
xE R R R R R R R R
SE 0 0 0 0 0 0 0 0
FOC__ICMAXL(0x40DF)
i1 7 6 5 4 3 2 1 (]
E= FOC_ICMAX[7:0]
i} R R R R R R R R
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gufa 0 0 0 0 0 0 0 0
i B fifid
C HHEmE&EAE
RN CHBEREXNE, ERNEET— 1 HEEABZ S TEN
5, BNEETERRN
[15:0] FOC__ICMAX

BRAmRAKEASBHBE 0, FI®E FOCCR2[CLR] = 1 X
FOC_ICMAX &0
BUESEE[-32768,32767]

13.2.44 FOC_EFREQMAX (0x406F)

iz 7 6 5 4 3 2 1 0
AR FOC_EFREQMAX[7:0]
E-Ji] R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 1 1 1 1 1 1 1
i B2 ik
omega &R KB
{HEEHEE omegal15:8] K FiZEM, REHKHIEE OME A
FOC_CRO[OMAS] = 0: FOC_EFREQMAX*256
FOC_CRO[OMAS] = 1: FOC_EFREQHOLD
[7:0] FOC_EFREQMAX
EESERE[0,127]
0~ 127 XYRLRE 0 ~ 32767
T REALA 16, LEINEEKRL

13.2.45 FOC_EKP (0x4074, 0x4075)

FOC_EKPH(0x4074)

fi 15 14 13 12 1 10 9 8
AR FOC_EKP[15:8]
xR R R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
FOC_EKPL(0x4075)
i 7 6 5 4 3 2 1 0
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BIR FOC_EKP[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
EfME 0 0 0 0 0 0 0 0
iz 2 i p%
HEBNAEME P RHI2500 KP &2, ZEMIEN 0, Q1218
[15:0] FOC_EKP
BUESEE[0,32767]

13.2.46 FOC_EKI (0x4076, 0x4077)

FOC_EKIH(0x4076)
i1 15 14 13 12 11 10 9 8
ZiR FOC_EKI[15:8]
- i1 R R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FOC_EKIL(0x4077)
i1 7 6 5 4 3 2 1 (]
ZiR FOC_EKI[7:0]
- i1 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 iR
[15:0] FOC EK (HERNAEME PIEFIZEN K 2, REAMEN 0, Q1518
BVESEE[0,32767]

13.2.47 FOC_EBMFK (0x407C, 0x407D)

FOC_EBMFKH(0x407C)
i 15 14 13 12 11 10 9 8
B FOC_EBMFKI[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
FOC_EBMFKL(0x407D)
i 7 6 5 4 3 2 1 (]
ZiR FOC_EBMFK[7:0]
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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
i 2R iR
HEBRNMERBEIBEERRB R EKLPF BIERE, Q1518
BUESEE[0,32767]
[15:0] FOC_EBMFK
EKLPF = FOC_EBMFK*FOC__ EOME
FOC_EBMFK = 2*ni*fbase*Ts

13.2.48 FOC_KSLIDE (0x4078, 0x4079)

FOC_KSLIDEH(0x4078)

=

EVESERE[0,32767], &=AIIEN O

1 15 14 13 12 11 10 9 8
B FOC_KSLIDE/FOC_PLLKP[15:8]
-4 R R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
FOC_KSLIDEL(0x4079)
fu 7 6 5 4 3 2 1 0
BN FOC_KSLIDE/FOC_PLLKP [7:0]
-4 R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
fu e iR
FOC_CR2[ESEL] = 0: J SMO By z5 251, Q154&=
FOC_CR2[ESEL] = 1: /9 PLL #J Pl 2% 8889 KP 2%, Q12 1%
[15:0] | FOC_KSLIDE/FOC_PLLKP

13.2.49 FOC_EKLPFMIN (0x407A, 0x407B)

FOC_EKLPFMINH(0x407A)

fi 15 14 13 12 11 10 9 8
=L FOC_EKLPFMIN/FOC_PLLKPI[15:8]
e R R/W R/W R/W R/W R/W RIW | R/W
e 0 0 0 0 0 0 0 0

FOC_EKLPFMINH(0x407B)
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i 7 6 5 4 3 2 1 0
2R FOC_EKLPFMIN/FOC_PLLKPI[7:0]
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 & ik
FOC_CR2[ESEL] = 0: 1 SMO IR S B BRI R
BVE, HEEREHEEEERNNTFREN, 25
[15:0] FOC_EKLPFMIN/FOC_PLLKI STRIME, Qs

FOC_CR2[ESEL] = 1: PLL B9 PI #2869 KI &%, Q151&
N
BUESEE[0,32767], REMIIER O

13.2.50 FOC_OMEKLPF (0x407E, 0x407F)

FOC_OMEKLPFH(0x407E)
i 15 14 13 12 11 10 9 8
B FOC_OMEKLPF[15:8]
3] R R/W R/W R/W R/W R/W R/W R/W
=Liva | 0 0 0 0 0 0 0 0
FOC_OMEKLPFL(0x407F)
i 7 6 5 4 3 2 1 (]
B FOC_OMEKLPF[7:0]
i) 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
fu 2R iR
(501 FOC_ OMEKLPF HERHEERENRBRERY, &BA1ERO0, Q158X
EUYESERE[0,32767]
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13.2.51 FOC_FBASE (0x4080, 0x4081)
FOC_FBASEH(0x4080)
i 15 14 13 12 11 10 9 8
B FOC_FBASE[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_FBASEL(0x4081)
fi 7 6 5 4 3 2 1 (]
B FOC_FBASE[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 123
HEERARREHIREE
EE5ERE[0,32767]
[15:0] FOC_FBASE FOC_FBASE = fbase*Ts*32768
f5l: fbase = 200Hz,Ts = 62.5us, N FOC_FBASE =
200%0.0000625*32768 = 409(0x199)
13.2.52 FOC_EFREQACC (0x4082, 0x4083)
FOC_EFREQACCH(0x4082)
1 15 14 13 12 11 10 9 8
B FOC_EFREQACC[15:8]
30 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
FOC_EFREQACCL(0x4083)
1 7 6 5 4 3 2 1 0
2R FOC_EFREQACC[7:0]
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
1 B fhid
[15:] FOC_EFREQACC {3%%%3&;%@@%%5@@;51%%, FOC_EFREQACC RIEB A 24
i, REMNATSA, RESAE 16 4,
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EVESEE[0,65535]

f5: foase = 200Hz, RXIEL pp = 4, W speed_base =
60*fbase/pp = 3000rpm, REXREIEE 3rpm, T
FOC_EFREQACC = 3rpm/speed_base*32768*256 =
8388(0x20C4),

13.2.53 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH(0x4084)
fu 15 14 13 12 1 10 9 8
2R FOC_EFREQMIN[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_EFREQMINL(0x4085)
fi 7 6 5 4 3 2 1 (]
B FOC_EFREQMIN[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
fu E=4 iR
HERERSEE, FOC_EFREQMIN RERA 24 I, RN ARK
S, REBAT 16 1L
mERRTIAERN R, HMERE/NTZEN, MhEEE
HlRE
[15:0] FOC_EFREQMIN | BUESERE[-32768,32767],
f5l: fbase = 200Hz, RXIEL pp = 4, N speed_base =
60*fbase/pp = 3000rpm, EEVHERENR/NIFEER
30rpm, M FOC_EFREQMIN = 30rpm/speed_base*32768 =
327(0x147),

13.2.54 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH(0x4086)

i 15 14 13 12 11 10 9 8
B FOC_EFREQHOLD[15:8]
E-3id] R/W R/W R/W R/W R/W R/W R/W R/W
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gufa 0 0 0 0 0 0 0 0
FOC_EFREQHOLDL(0x4087)
fi 7 6 5 4 3 2 1 0
AR FOC_EFREQHOLD[7:0]
St 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
i E24 ik
hEERREIEE R AE, FOC_EFREQHOLD RNEBA 241U, /&
MAFSH, WEBAT 16 4
HhBERMEIERE /)T FOC_EFREQMIN, afliREEIMEEFTZ
B, REEM
[15:01 | FOC_EFREQHOLD | BMESEEI[-32768,32767]
f5l: fbase = 200Hz, RXIE pp = 4, M speed_base =
60*fbase/pp = 3000rpm, REREIIEFERAMESN 60rpm, T
FOC_EFREQHOLD = 60rpm/speed_base*32768 =
655(0x028F),

13.2.55 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H(0x4088)
fiL 15 14 13 12 1 10 9 8
=L FOC_EK3[15:8]
KE R R/W R/W R/W R/W R/W R/W R/W
=LA =] 0 0 0 0 0 0 0 0
FOC_EK3L(0x4089)
iz 7 6 5 4 3 2 1 0
=L FOC_EK3[7:0]
KE R/W R/W R/W R/W R/W R/W R/W R/W
suE 0 0 0 0 0 0 0 0
i B fiaix
(15:0] FOC EK3 HERMEEBROE=1TRE, KSMENO0, Q151X
EUESEE[0,32767]
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13.2.56 FOC_EK4 (0x408A, 0x408B)

FOC_EK4H(0x408A)
i 15 14 13 12 11 10 9 8
B FOC_EK4[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_EK4L(0x408B)
fi 7 6 5 4 3 2 1 (]
B FOC_EK4[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 123
(15:0] FOC EKA HERGHEERNELENRE, Q151EX
EVESEE[-32768,32767]

13.2.57 FOC_EK1 (0x408C, 0x408D)

FOC_EK1H(0x408C)
i 15 14 13 12 11 10 9 8
B FOC_EK1[15:8]
xRE R R/W R/W R/W R/W R/W R/W R/W
gufE 0 0 0 0 0 0 0 0
FOC_EK1L(0x408D)
i 7 6 5 4 3 2 1 0
B FOC_EK1[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
gufE 0 0 0 0 0 0 0 0
i B fidid
(15:0] FOC EKT EERGEERRNE—TRY, KEMENO0, Q15
EVESE/E[0,32767]
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13.2.58 FOC_EK2 (0x408E, 0x408F)
FOC_EK2H(0x408E)
i 15 14 13 12 11 10 9 8
B FOC_EK2[15:8]
34 R R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_EK2L(0x408F)
fi 7 6 5 4 3 2 1 (]
B FOC_EK2[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu ZR
(15:0] FOC EK2 HEREEERNE_NRY, RSUIERO0, Q158X
EE5ERE[0,32767]

13.2.59 FOC_IDREF (0x4090, 0x4091)

FOC_IDREFH(0x4090)
i 15 14 13 12 11 10 9 8
B FOC_IDREF[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
FOC_IDREFL(0x4091)
i1 7 6 5 4 3 2 1 0
B FOC_IDREF[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
i E=4
(15:0] FOC. IDREF FF%ER d HBRESE
BUESBE[-32768,32767]
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13.2.60 FOC_IQREF (0x4092, 0x4093)
FOC_IQREFH(0x4092)
i 15 14 13 12 11 10 9 8
B FOC_IQREF[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_IQREFL(0x4093)
fi 7 6 5 4 3 2 1 (]
B FOC_IQREF[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu ZR
(15:0] FOC IQREF FFAEN q HEBRIELE
EVESEE[-32768,32767]
13.2.61 FOC_DQKP (0x4094, 0x4095)
FOC_DQKPH(0x4094)
1 15 14 13 12 11 10 9 8
2R FOC_DQKP[15:8]
34 R R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_DQKPL(0x4095)
1 7 6 5 4 3 2 1 (]
B FOC_DQKP[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
i 2R
(501 FOC. DQKP d-q Hi Pl #=HI83080 KP RE, &sMEN 0, Q121ER
EUESEE[0,32767], XAz Q12 BUESEE[0,8]
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13.2.62 FOC_DQKI (0x4096, 0x4097)

FOC_DQKIH(0x4096)
i 15 14 13 12 11 10 9 8
B FOC_DQKI[15:8]
34 R R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
FOC_DQKIL(0x4097)
fi 7 6 5 4 3 2 1 (]
B FOC_DQKI[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 123
(1501 FOC DK d-q H Pl = #8380 KI ¥, &sMEN 0, Q15ER
BESEE[0,32767], XIhz Q15 BUESEE[0,1]

13.2.63 FOC__UDCEFLT (0x4098, 0x4099)

FOC__UDCFLTH(0x4098)
i 15 14 13 12 11 10 9 8
2R FOC__UDCFLT[15:8]
3t R R R R R R R R
SiE 0 0 0 0 0 0 0 0
FOC__UDCFLTL(0x4099)
i 7 6 5 4 3 2 1 (]
B FOC_UDCFLT[7:0]
3t R R R R R R R R
SiE 0 0 0 0 0 0 0 0
fu 2R iR
WK ENEB%BE
1501 FoC_UDCHLT FOC 1EHRx BB EREE, IRKEHSE FOC_UDCFLT, oJbluEsE
ADC &i& 2(4MEBEB RS ) EBIE 14(NEBESE) .
EVESEE[0,32767]
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5): BL&HEE 1/6 9EX#H ADC, ADC NSEHE R 5V, BIE4%
B EBISRAESEE I OV ~ 30V, FOC_UDCFLT #9 19661(0x4CCD),
NBLEBE = 19661/32768*5V*6 = 18V,

V1.4

156 www.fortiortech.com



f_ Fortior Tech
P~ EBEE FU6832N1

14 Timer1

14.1 Timer1 $£{Ei5EH

Timer1 & — 16 i) LI EB9EAR IR — 16 I i EBIES RS, Timerl £
F3F BLDC EAN75KIRE, Timer1 EAIN T4

B 16 @ BN E AU EE A FICRPURALE RN S B R IEE < (818981 (8l (BN 60 EtiE), 1ol
FALEQ N S WA 32 I #RAE AU BT 8],

B 16 @ BTV E TR A TR EQN AN EEIER0ET 8], DARIEAE S A9ELT Rk 8 (2

LA BT ),

3O RIZDINERN RANHIEIT O, SIRESEPER PN ELERBVET iR

M ERNESIRRIRFLER A E

MERNERIRIBMA G S ERBMFENVERES

7 BREFESREH iRE

6 PNRETR

Timer1 NEPLEIANE 14-1 Fi7R,

SYSCLK )

counter
underflow

to
CMP&DRIVER&ADC

& 14-1 Timer1 REREH
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14.1.1 Timer1 i1 %8 5T
TIML _BOCR
TIWIIE _
101 CONT RESET
TIPDIF y
SYSCILK —
CLOCK T1BCEN [TV T1BOIF
———— | COUNTER |——
TIPSC CONTROL |
—> _
psel b A A
TIML BARR
— (| (1]
data update COUNTER T1ROIF
TIPDIE TREN | A /]| [tioir
T1ADIF —

TIML_RARR
14-2 YRR TT

Timer1 2 —109088, — N 16m EHEBIEARITERS, — N 16um EHHEBIER TS,

14.1.1.1 $EREE

DB RANETHM, mEERTHBMEH T HFBO T AR, HDIm=R
TIM1_CR3[T1PSCH=Hl, oJi%i® 8 MMARE., HFXMEHSEFERREE TR, DTMRYENES
MR, FRANEEAR RS ESEHATENER AR, RAER
ck_psc1 = SYSCLK/(2TIM1_CR3[T1PSC]), ##/5HIBTRIRZES TIM1_CR3[T1PSCIEI X RNk
14-1 FimR.

* 14-1 DHEHIZ 7228 TIM1_CR3[T1PSCIARRIERS Rz AT EpsfisR

TIM1_CR3[T1PSC] | 34R&E | clk_psc1(Hz) | TIM1_CR3[T1PSC] | & E | clk_psc1(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
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14.1.1.2 BEARHE28

EARWTHBERA—D 16 L@ L Ea0TEE, HEUEN TIM1_BCNTR, AL E G & kF
TIM1_SRIT1PDIF]gk & 2 5 A BF & h fr TIM1_SRITTWTIFI(EH TIM1_CR2[T1BRS]i% )7 4 BY
TIM1_BCNTR TR EUEMF3 5527288 TIM1_BCCR, [ TIM1_BCNTR & 0 FEH A4t
#, TIM1_BCCRICRIIE AT R BN P ¥rsEH RS A FrohiT = s898dal (B0 60 BERIETIE), %
BHET RS SR KRFEER 60 EEESFA TIM1_BCOR H178:, REGEE TIM1_CRO[TICFLTI&
Eo. 3 TIM1_BARR EEhZE#{EAE(TIM1_CR1[BAPE] = 1)Bf, TIM1_BCOR H9{E#EEA TIM1_BARR
S5EF8, Y TIMI_BCNTR HEEZF TIMI_BARR B, EZANit#28 L it op b B 445 &AL
TIM1_SRIT1BOIFIE 1. WMR{ERERFIRME, WFEMRAEE, EARITEERE 0, MRRELERHE
1, MERITHIESEARE 0, —HITEE OxFFFF EHEE5NE 0,

TIM1__BCNTR

0xFFFF }— — — — — — — — — — -

TIML BCNTR->TIMI BCCR Set BOIF
TIML BCOR->TIML BARR
TD/IL?BARR————Z/— _____ S ||

TIM1_CRO[T1FORC] = 0

0x0000
TIM1__BCNTR

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

Force Commutation
TIML_BCNTR->TIMI BCCR Set BOIF

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

TIM1 CRO[TIFORC] = 1

0x0000

14-3 BN EURZE

FaptE(TIM1_IER[TIMAME] = 1)BY, TIM1_BCNTR REH TIM1_CR2[T1BRSHEHIE [, Ml
EEEARIHER LRSHELNL,
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14.1.1.3 EFiHER

BHITHREAE D 16 L0 LIHARAYITAEE, THEMEDS TIM1_RCNTR, ZiH4ZE] TIM1_RARR
BIREER, FELRSEM, EREESRDRPIEMHAREA TIM1_SRITIROIFIE 1, TIMT_RCNTR
5 0, LLBIERE TIM1_CRO[TTRCENI#IE 0, EHITEERSILINE, MEIQN PEIFES AL it
oJ4% TIM1_CRO[T1RCENIE 1, E#Hit#REEHMARITELL

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

TIMI__RARR + BCOR*BSEL

0 T A T A
T1PDIF TIWTIF T1PDIF TIWTIF

14-4 BEHIH BRI ECRFE
14.1.2 L EIEM
14.1.2.1 L ERNES

TIM1_CR3[T1TISIEFR M B MESKE CMP0/1/2(CMP (L B#&il). GPIO(Hall (£ S EE
). ADC(ADC {uE#&iM), BE CMP CR1[HALLSELIEE GPIO KRTF P1.4/P1.6/P2.1(ThAEHETS
B89 Hall (S5 Al%O)sL P0.2/P3.7/P3.6, TIM1_CR3[T1INMIEREEXS CMP/GPIO IS 5i##1T
K. BAUBRNALY, MAMBRNEE., NERUSHS S CMP/GPIO IERNEHF ADC
UERUEH,

P0.2/P3.7/P3.6

(=)

P1.4/P1.6/P2.1

HALLSEL

—

00
01
10

T1CST
TITIS

T1PDIF
TI1ADIF

14-5 (LB NINREAERE

14.1.2.2 CMP/GPIO i B&iE 4

BB ZH 7884 TIM1_DBR1/2/3/4/5/6/7[T1CPE], EEMERNESHEIE,; SWAN
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CMP/GPIO U B NS SHIBEIUEEIREY, (LERNALI, CMP/GPIO &1 M S HiREA
TIM1_SRIT1PDIFI#E& 1, TIM1_CR4[T1CSTIi=#I TIM1_DBR1/2/3/4/5/6/7[T1CPE]RIIR

CMP/GPO signal (W) |

CMP/GPO signal (V) |

CMP/GPO signal (W)

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

I I

I I

I f

I f

I I

| |

I I

I I

I I

[ [

I

|
position detect T - Three phase ¢ :
Detect U phase rise Detect U phase double edge
<« - _No Detect _ P — — cedge i _fall edge P — —detection _ _>:
14-6 (L EGNET P
TIM1_DBR1/2/3/4/5/6/7[T1CPEIREMANIBRUEIZR 14-2 Fi7R,
= 14-2 KR[E TIM1_DBR1/2/3/4/5/6/7[T1CPEI FHIE XA

CPE ik CPE fiEik

000 0 100 1 U B TEEE, U BRIz ELERES{ERE

001 B U B EFHE, U BXIR LR ERE 101 M WA EFHE, WABXIRZLEIRER{ERE
010 M WAB TR, W BRI LEiRaR{ERE 110 1 VARG, VBRI thiRER{ERE
oM W VAR EFHE, VAEXIR EiRER RS 111 WM=ABXGE, =AAXI N EEIRERERE

14.1.2.3 ADC L BE&NSEH

TIM1_CR3[TITISBEF U B NS SWAIERE ADC B, Timer1 #£#] ADC RESBIRBEEH
BEMERE, FHEMTA
TIM1_URES =K X TIM1_UCOP — TIM1_UFLP

+H

\

~ b

K ADC (LB 5

TIMT_UCOP. ©1B1HEBER] ADC R (E

TIMT_UFLP. 8=tEE8BER ADC SRHE

TIM1_DBR1/2/3/4/5/6/7[T1CPEIRTE K. TIM1_UCOP %1 TIM1_UFLP BIEAS X, B4R
% 14-3 FiTR,
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2= 14-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1_UCOP #I TIM1_UFLP BX &

CPE iR

000 =&

001 KA TIM1_KR, TIM1_UCOP 3 W 88 &, TIM1_UFLP 3 U fHEBE
010 K9 TIM1_KF, TIM1_UCOP 3 U#88E, TIM1_UFLP A W A8 E
011 K TIM1_KR, TIM1_UCOP A7 U#B8E, TIM1_UFLP 1 V fBHE
100 KA TIM1_KF, TIM1_UCOP J V#E®E, TIM1_UFLP A U {HEBE
101 KA TIM1_KR, TIM1_UCOP A V4BEBE, TIM1_UFLP A W 1B E
110 K9 TIM1_KF, TIM1_UCOP 3 W #8E88[E, TIM1_UFLP J3 V {HEE
111 1RE

& 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 ENEHMANNVE, MR
EEHIERAE R

14.1.2.4 Rt
I CSOND | I CSOND | I CSOND | I CSOND |
P P
It | It ‘ | | | | |
| of fdelay | | of fdelay | toffdelay | toffdelay |
41 | ' ! | g R
PW out ! | | : ' ! I : !
| [ | ' | T | '—
PWM ON Detection interval | | | | | | | | | |
[ I |
PWM OFF Detection interval : | | : : | | I
| |

CSOFTD I GRTT CSOFFD Y TCSormD

14-5 REFXE)E

HFSHNERAFLEENTN, RODBESHETOHN PWM B, BTEE
CMP_SAMR[CSOFFD]#1 CMP SAMR[CSOND]LAK CMP CR4[FAEN], ot REBNHEFIEXIELL
FESEMERERMES, %4 TIM1_CRITITISHEE R 01 5% 10 B, Timer! EX R KB ELE
CMPO/1/2 $ith IR HE Eh 38 S chit 25 BB S840 E R4 R ADC REB IR,

HERHREIGE, ESE 2814 B,
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14.1.2.5 8K

N 00 X o1 X
Before filter i ;
After filter !

T
14-8 JRIKARIREY R &
R EBESIRYE TIM1_CR3[T1INM]S CMP CRA[FAEN]TTIEARIRIRIKEE /9 8/16/24/32/64/96 1
B $PEAHAEY CMP/GPIO RYMIAIRFS . (EREIRIKINGE, IRIKEHES S LLIRKATNES ARER
8/16/24/32/64/96 NETHPEIHA

14.1.3 SEAB FER

T10PS
TIM1 CR4 |wr signal
TIM1 DBR1/2
00 - ’

- . /4/5/6/T

eload timer overflow event for reversing timing 01 TR

[ TIPDIF | o TIADIF ] 0 T1CST

11 DRV CMR

14-9 B AR FAEE
4% TIM1_DBR1/2/3/4/5/6/7 IURBNZFHS SEARKENER DRV.CMR 5, 5 ABTFRREfE
K. SABEHEE TIM1_CRO[T1OPSIERMAES, thERRA4AA. SHITHEE iRtk
BRNPIHE, SARNFEPHRALER, SANFEPESEHREL TIM1_SRITIWTIFIE 1, FETH0
5 TIM1_CRA[T1CSTIZE 001 ~ 110 Zj&, TIM1_CR4[T1CSTIEENNN 1.

14.1.4 Timer1 BOHf

Timer1 & 6 M HRRTEKIE:
m EURUHEEREY LR RR
B SR LR
B SARFEDR
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B FRRERE R P
B CMP/GPIO I &0 chi#f
B ADC B iR

T1BOIF
T1BOIE

T1ROIF
T1ROIE

TIWTIF
TIWTIE

timl intr

T1PDIF
T1PDIE

T1BDIF

T1BDIE

T1ADIF
T1ADIE

Ly

14-10 Timer1 KR

14.2 BLDC HB#175 KIEzEN

£33 BLDC A5 RKIEEN, Timer1 B2& CMP0/1/2 #0 Driver #&HRSLIAN T INAE:
B BHmcR 60 EiYE, RKREER 60 EEEE
HRMABMIEESH, TTEETI%RE
BRERER, BELRIEAN, SIERsRE
BN HI MG BN A I ZIHRIBA0ET 8], SCI B Rk
#% CMP_CR2[CMPOSEL], Bzh#z#l CMP0/1/2
IR BHRBESBANREMHFXEZEITRE, FESRERUERERK
%% DRV.CMR H1F&, BahizHl 6 I8 PWM Hitd
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N = -
14.2.1 FBiRIRRhAY75F1%4H
STATUS1 STATUS2 STATUS3 STATUS4 STATUSH STATUS6 STATUS1
(T1CST=00 (T1CST=010) (T1CST=011) 1CST=100) (T1CST=101) (T1CST=110) (T1CST=001
TIMLBBR1 TIM1_DBR2 TIM1_DBR3 TIM™SDBR4 TIM1_DBR5 TIM1_DBR6 TIM1 1

14-11 KA HHRAEE

TIM1_CRA[T1CSTIR#MRIAEH, BEOIRES 0 BFHEXARE, RE7IBEX, ATFEM
HZE, Mz, FEL, BHFENEE. K& 1~ 6 BF T EhEE, BBMER, RS
TIM1_CR4[T1CSTIE =N 1,

A& 1 ~7 XM TIM1_DBR1 ~ 7 HiFzs, HEANFPRLER, HAPASIINEY TIM1_DBRx
~ BNzl DRV .CMR Z7783F1 CMP CR2[CMPOSEL], SCHURMBFMERN,
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14.2.2 F5iRR&NAY THEIRIE

602 35 H HAH I (7], BAAR, B ks

"{f e II*’)?BOIE
WE 2, AT 605 58 i e A

A
—_Y_

A

60/ #6 #HHT[A], BCNTR, %
A B3R AEEIBCCR

TEF B B AN ]

&
S
Y 22

UM AR AR D
W UE T E B
%, RCNTR
St R B
fif 1) (R <
i A
| s B |
D OMkR, L AERESUPDIE AT AESHISTWIIE/ROIE
I RCNTR |
|
] GE R WTBDIE/ROIE

14-6 BLDC B9 T{E[RIE

14.2.2.1 60 FEE T F)

TIM1_BCCR %% £ —X#9 60 EBiE, I8E TIM1_CR2[T1BRS] =0, {HEXMXBANRFhliz
[E8983E), i&E TIM1_CR2[T1BRS] =1, I#3AFIRAIBILN k> BAYETIE .,

TIM1_BCOR AiEE/EHI 60 EBfiE, B 60 EEERTE, TIM1_CRO[CFLTIENERRRT 1/2/4/8 A
TIM1_BCCR ¥F14/55%l TIM1_BCOR,

FRIERIAT, HRIE 60 EEELERTE) TIM1_BCOR RELLRERATIE ., (BN LINE BRI
8, ARIEHIHRABHIETE],

MRERIHEIEEEENEELFELE(TIMI_CRI[T1BAPE] = 1), HEAHEBEEMBERNPEHEA
B RS AI8Y, TIM1_BCOR BUE#{EIXE] TIM1_BARR, LUZHIs 548,

14.2.2.2 60 FE3R %

BRI RRER, —ARE#RBZ/E0Y 30 ERNTIEMZEIEE R (ZCP), AL ERIN T,
RNARBELET 60 BEHRXERNEITS, INANVNERNEK, FEHTEGEE, RE
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TIM1_CRO[FORC] = 1 fEREIRHIRABINGE, ERI—IRIRAERS, BSABFFEI{EIEES TIM1_BCNTRE
0 FEFFAMHITEL, RS TIM1_BCCR##3K TIM1_BCNTR BVIHEE, E3RKE, 17 60 EEERT
B RFE TIM1_BCOR, aNRBmZFEHINAEER(TIMI_CRI[TIBAPE] = 1), EARITE=RE M
TIM1_BCOR BYE#HF A TIM1_BARR, = TIM1_BCNTR 5 TIM1_BARR thiRItHeEY (B2 fFEE
60 EERARBRNFEER), ERTHEERDRPIMSMHREN TIM1_SRITIBOIFIE 1, #HTiEHIR
18, LLAditELEs TIMT_BCNTR#%i5 0, (E: NRAE#RAE 60 ERENENIE R, = TIM1_BCNTR>
TIM1_BARR B, AefikEH #EE TIM1_SRITIBOIFIARE 1), MRZEE LR EI#RBIEE
(TIM1_CRO[FORC] = 0), = TIM1_BCNTR > TIM1_BARR BY, hEiSH4#r&AL TIM1_SR[T1BOIFIE
1, AEBEMEEHRE, @I HITEARTHEES LIPS RS BN P SRS ALRTT
Fahiig,

14.2.2.3 SR RERR

Az E, BTFRRNSERTHEZNE, IHZENBEREEESIER _RERKEIBIR
siith, ALRERED, BEERENBESTENE. BEFR_RELRNEANLRRGES
ADC RH##E, BREAeRTENERESIRERIENE, SRERER, mERRERERPEEMY
FR&AL TIM1_SR[T1BDIF],

LEmERRET & TIM1_CR1[BSELIIRE, AI: FE#AE = TIM1_CR1[BSEL]/128*60°,

14.2.2.4 N BN EINZIRBAE

EBBZERNEEE S (FEEMN BN DR, BERBYEIREND S aRRE00E ATt
B, itBYEERE, EEERRE, FFEB AN FEPREAFREA TIM1_SRITTWTIF],
T S HRAERETIEED TIM1_CR2[CSELIRE, AR ABMAE = TIM1_CR2[CSEL]/128*60°,

14.2.2.5 & KR

SEET 281.1.2,
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14.3 Timer1 F1F:8
14.3.1 TIM1_CRO (0x4068)

1 7 6 5 4 3 2 1 (]
£/ | TIRWEN T1CFLT T1FORC T10PS T1BCEN | T1RCEN
- il W1 R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0

1 i ik

TIM1_CRO[T1RCEN] B fs4Ef
0: TRX
[7] TIRWEN | 1: ZE#2/ETIM1_CROBY, TIM1_CRO[T1RWENI#ZR5TIM1_CRO[T1RCEN]E Bt
£, TIM1_CRO[T1RCENIZ A& & 82 #1 A& & 82 , XITIM1_CROSOx81fE &
TIM1_CRO[T1RCEN], S0x80Af&AETIM1_CRO[TTRCEN],
60 T [BlRIRIEE
00: B 1NTIMT_BCCRFIFEEATIMT_BCOR
[6:5] TICFLT | 01: Bi2NTIM1_BCCRFI/FEATIM1_BCOR
10: B4 NTIM1_BCCREHFEATIM1_BCOR
11: BI8TIM1_BCCREHFEATIM1_BCOR
60 HIHRARERE
[4] T1FORC 0 MR
1. {E8E
EEENEEERE, BMEFERTIZA, fF60E R AREFIRE
BIRMR ESIER
#3ETIM1_DBRxEDRV_CMRIEMIHIfL LS
321 10PS 00: FR{4XITIM1_IER[TTUPD]I B 184 [@ TIM1_CR4[T1CSTIE AR &4
01: EH B IRATET A1 BT L33 h Bt R 2R &
10: L BRI B AR & SR (G
11: 1R 88
BT SRR 03T B (g
[1] T1BCEN | 0: RfE#E
1. {E8E
- RCEN BT ARSI AR (A
fERETIM1_CROBY, TIM1_CRO[TT1RWEN]# 7ZR5TIM1_CRO[T1RCEN]E] B¢ %
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£ , TIM1_CRO[T1RCEN]Z & 5 &8 #1 ZZ It . XITIM1_CROEO0Ox81fE #E
TIM1_CRO[T1RCEN], E0x80AfEAETIM1_CRO[T1RCEN],
AL BN P ErF S AN F BT Ba{ERETIM1_CRO[TTRCEN], HE#it5iss

=& i thiR/E, TIM1_CRO[TTRCEN]EE{4550,

FatEREEES, TIM1_CRO[T1RCEN]MVEE4 B ah{EaEFI A EREINRET K
0: A EhE

1. {E8E

14.3.2 TIM1_CR1 (0x4069)

fu 7 6 5 4 3 2 1 0
£ | T1BAPE BSEL
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R fhid
TIM1_BARRE shix#i{E4E
feelE, SERNTHBEALECN FEIEES AN FPES AT, &
TIM1_BCORTZFATIM1_BARRF 725, ATHRNAEIEERBFHI60E 52 H1R
[7] T1BAPE | 48
TIM1_BARRBIEhEHINEAZ F R
0: RfE#E
1. {F8E
FRET A EE R
BEERFRERNAE, ERRERINXRITEN, RETAER
[6:0] BSEL | 2= E#MAE = TIM1_CR1[BSEL]/128*60°
E FERT, BRERAEINAETY

14.3.3 TIM1_CR2 (0x406A)

iz 7 6 5 4 3 2 1 0
B T1BRS CSEL
E-3it) 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
V1.4 169 www.fortiortech.com




Fortior Tech
B3B3z

FU6832N1
i E=401 fid
BRI BREMFIEE
F #h 8 XTIM_IERITIMAMENE &€ 5, UL Ih B8 & 30, & A it 25 =
[7] T1BRS | TIM1_BCNTRRAEEIBCNTR LiSEHE 1
0: BARRFEESL
1 BN PR E AL
AR R B IR
[6:0] CSEL | fuBtMNMAMKRE, £idCSELXNEIEFi%EE
A #AEAE = TIM1_CR2[CSEL]/128*60°
14.3.4 TIM1_CR3 (0x406B)
fu 7 6 5 4 3 2 1 (]
2R RSV T1PSC TITIS T1INM
i) - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 1 0 0
fu R ik
[7] RSV | 1RE
E G NEE g bres
BT RR AT, EAERTHEEEMNEHTERNNEE, BT
BRAVET IR
[6:4] T1PSC | 000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
100: 1.5MHz 101: 750kHz
110: 375kHz 111: 187.5kHz
(I EIN(ESEEF
00: GPIO(#R#& CMP CR1[HALLSEL]i%#% P1.4. P1.6. P2.13 P0.2. P3.7,
[3:2] TITIS P3.6)
01: CMP0/1/2 BIlGIHE S
10: ADC IS S
11: {RE
UERNESHIRKIKEIER, SRAAESHIKENTIREE, SEEFIES
[1:0] T1INM | iBFR, USRS EIRIECMP CRA[FAEN]BYIR E Fe4fH .
CMP_CR4[FAEN] = OBY:
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00: Rk
01: PN R BT EPE HA
10: 16N RABT£PEHA
11: 26PN RRESEPEHA
CMP_CR4[FAEN] = 189, FR4fE:
00: RNigiR
01: 32T R Z B Ep EIHA
10: 641 A LGB £ E HB
11: 96 ™R G0 £ E HA
14.3.5 TIM1_CR4 (0x406C)
1 7 6 5 4 3 2 0
2R RSV T1CST
SR - - - - - R/W R/W R/W
ShifE - - - - - 0 0 0
fu 2R ik
[7:3] RSV | 1RE
HEARIRASN

IWEMAEARR PRSI R ARFHITIM1_DBRX

ENIEECMPO/1/289(E8E

1

HTIM1_CRA[T1CSTIFE001 ~ 1T1IRE, Timer121R#ETIM1_DBRX[T1CPEIR

2 TIM1_CR4[T1CSTIZE 001 ~ 110 K7, SRES AN FPRft &8t BsIfEHI

2k 14-4 TIM1_CR4[T1CST]S TIM1_DBRx YRS K F

[2:01 | T1CST
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_DBRé
011 TIM1_DBR3 111 TIM1_DBR7
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14.3.6 TIM1_IER (0x406D)

i

7

6 5 4

3

2

1 0

B

T1UPD

TIMAME | T1ADIE

T1BOIE

T1ROIE

TIWTIE

T1PDIE | T1BDIE

s

R/W R/W R/W

R/W

R/W

R/W R/W

=117}
=

i

B

&R

[7]

T1UPD

TIM1_CRO[T10PS] = 00: #4431 5180 & #iE(EH ., S1EEEE150

(6]

T1IMAME

FaIIEIUERE

fFrelE, ERTHSBNEHITEEBENMIATEEE. BERETR:
EARTEERTIMI_BCNTRAEHETIM1_CR2[T1BRSIiZ#HIENI, MEBRERNIT

=3 b PR E L

B EZEIEBEAITIMT_CRO[TT1RCENIAB BINE0MIE, RiE@SHIRIE

BHITHRNTIMI_RCNTRA BEHEH T e Lin S 450
FHITHRENTIMI_RARRRSENEH, RBEITREGRE

0: NMERE
1: {F8E

(5]

T1ADIE

ADC i B 16 chBR{EAE
0: MERE
1: {F8E

[4]

T1BOIE

BRI 5088 i B {ERE
0: RfsEAE
1: fE8E

[3]

T1ROIE

BT EES Lis PR {ERE
0: RfsEAE
1: {E8E

[2]

TIWTIE

S AN F R EaE
0: RfsEAE
1: {E8E

[1]

T1PDIE

CMP/GPIOf E & N P s BE
0: ANMFE8E
1: {EkE
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AL 45 3R TP R e
(0] T1BDIE | 0: AfsEEE
1: {8
14.3.7 TIM1_SR (0x406E)
iz 7 6 5 4 3 2 1 0
AR RSV T1ADIF | T1BOIF | T1ROIF | TIWTIF | T1PDIF | T1BDIF
xE - - R/WO R/WO R/WO R/W R/WO R/WO
SiE - - 0 0 0 0 0 0
i B iR
[7:6] rRsv | RE
ADC i E1& i o B S5 AR
2 ADC U Bt MES 5 TIM1_DBRx[T1CPEIEEIBY = AL B
I
0: REREPHISEH
[5] T1ADIF 1: B
5:
0: 750
1: TRX
BRI LR P RS RS AL
B ER@ LIt EEY, HTIM1_BCNTRIHEZRHIE 5TIM1_BARRZH 72851
[EHCIRICECRY, &4 EiRSEH
I
[4] T1BOIF | 0: RREFHIEH
1. REPSEMG
5:
0: 750
1: TRX
BT LRP RIS MRS
HTIM1_RCNTRETIM1_RARREGIRICECRY, A4 EiEH, TIM1_RCNTR
[31 | TIROIF |i”O
I
0: RREFHIEMH
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1. REDPHEH
=5
0]

1. TENX

o

[2]

TIWTIF

BB B hB = RS

L TIM1_DBRx{&5ZIDRV_.CMREY, =45 AR HER

B

0: RELEFRISEM

1. REDBISEH

5:

0: 750

1: Z4IM1_CRO[T10PS] = 008Y, FEE AR FHR, HEMtTENX

[1]

T1PDIF

CMP/GPIO i E 18 P BT SRS AL

% CMP/GPIO LB M{ES 5 TIM1_DBRx[T1CPEIAEREIBI = & A B iR
B

0: REREPUIEH

1. REDBISH

5:

<

o

50
1. TENX

Gl

[0]

T1BDIF

FREm 4 R P SRS AL
BAREFHIAFRERITE, FRKERIT™E PR
=3

0: REREPHIEH

1. REPSEMG

5:

0]

1: TRX

o
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14.3.8 TIM1__BCOR (0x4070, 0x4071)
TIM1_BCORH(0x4070)
fi 15 14 13 12 11 10 9 8
2R TIM1_BCOR[15:8]

E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
TIM1__BCORL(0x4071)
fi 7 6 5 4 3 2 1 (]

ZiR TIM1_BCOR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 2R 13
(150] IIM1_BCOR REA B BRI E
TIM1_BCCRIEK/ERIE, BN60ERTERE A
14.3.9 TIM1_DBR1 (0x4074, 0x4075)
TIM1_DBR1H(0x4074)
1 15 14 13 12 1 10 9 8
ZR RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
30 - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 0 0 0
TIM1_DBR1L(0x4075)
1 7 6 5 4 3 2 1 (]
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TI1VLE | T1UHE | T1ULE
it R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 e i
[15] RSV | {RE§
WU BRMESRATBRMEA LIRS EREIERR
qa12] | TiceE AFEEMBENNAANESHTNE, RIEHEXRE0ERE, MEAE
SRESREMENABKE, NWAMERNPET,
SECMP/GPIO BN B4R 14-2
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[11]

T1WHP

WiE L AR
0: SEBFEM
1: REBFEN

[10]

T1WLP

WiHE T ifia B ki
0: BEFEEXM
1 REFEN

[9]

T1VHP

VAE LA AR
0: SEFEH
1 REBFEN

(8]

T1VLP

VAR T AR
0: SEBFEX
1: (REBFHN

(7]

T1UHP

UHE LA R it
0: SBFAN
1 REBFEN

(6]

T1ULP

UAE Fifia Rkt
0: BEHEEEN
1. {BEBFEN

(5]

T1WHE

WiHE LR B (ERE
0: RfsEAE
1: fE8E

(4]

T1WLE

WHE TR B (EaE
0: RfsEAE
1: fE8E

(3]

T1VHE

VB B i (ERE
0: RfsEAE
1: fsE8E

(2]

T1VLE

VBT B {ERE
0: RfsEAE
1: fE8E

(1]

T1UHE

UtE_ AR (ERE
0: RfsEAE
1: fsE8E

(0]

T1ULE

UB T (EaE
0: RfsEAE
1: fE8E
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3%: TIM1_DBR1[TTWLE]F1 TIM1_DBR1[T1WHE]. TIM1_DBR1[T1VLE]#1 TIM1_DBR1[T1VHE]g}
TIM1_DBR1[TTULE]#] TIM1_DBR1[T1UHEIRESH 1 BY, =48_L FHFE G EFHENIBEAT XS
[&(TIM1_DBR2 ~ TIM1_DBR7 1351tt[]).

14.3.10 TIM1_DBR2 (0x4076, 0x4077)

TIM1_DBR2H(0x4076)
i 15 14 13 12 11 10 9 8
2R RSV T1CPE TIWHP | TIWLP | T1VHP | T1VLP
-4 - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 0 0 0
TIM1_DBR2L(0x4077)
i 7 6 5 4 3 2 1 0
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TIVLE | T1UHE | T1ULE
-4 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu £ iR
[15] RSV | {RE§
M ERNESIWMA G IR FERE R
412 | TicPE AFEEMNERNBAGESINRNE, RITEHIEXRENERE. MANE
SRESRHEMEMABKE, WL BN PR,
SECMP/GPIOf BB MR 14-2
WiE _EAf s AR
[11] TIWHP | 0: BEBFEN
1 RBFEEX
WiE A AR
[10] TIWLP | 0: SEBFEN
1. RBFER
VAE _EARE AR
[9] TIVHP | 0: SEBFEM
1. RBFER
VAR T AR AR
(8] TIVLP | 0: SEEFAEK
1. RBFER
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[7]

T1UHP

Ue e ikt
0: BEFEEXM
1 REFEN

(6]

T1ULP

UAE T ifia Rt
0: BEFEEM
1 REFEN

(5]

T1WHE

WiHE LR B (ERE
0: RfsEAE
1: fsE8E

(4]

T1WLE

WHE T 5 B (F s
0: RsERE
1: fsE8E

(3]

T1VHE

VB L5 (F R
0: RsERE
1: fsE8E

(2]

T1VLE

VBT B ERE
0: RfsEAE
1: fE8E

(1]

T1UHE

UtE_ L i (EaE
0: RfsEAE
1: fE8E

(0]

T1ULE

U T B (EsE
0: RfsEAE
1: fE8E

14.3.11 TIM1_DBR3 (0x4078, 0x4079)

TIM1_DBR3H(0x4078)

e

i

15

14 13

12

1

10

BHR

RSV

T1CPE

T1WHP

T1WLP

T1VHP

T1VLP

e

R/W R/W

R/W

R/W

R/W

R/W

R/W

SiE

0

0

TIM1

_DBR3L(0x4079)

4

3

1

0

T1UHP

T1ULP | TTWHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE
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%

R/W

R/W R/W R/W

R/W

R/W R/W

LA

i

B

[15]

RSV

R

[14:12]

T1CPE

L ERNESIMA BT IR B FEREIEE
BAFREMBRNANGESHTNE, RIEHEXKE0ERE, MaAE
SRESEREEMNBIZE, WFEERN PR,
SECMP/GPIOI BN SEHFFR14-2

[11]

TTWHP

WiE L Rk i
0: SEBFEK
1: REBFHEN

[10]

T1WLP

WiHE T AR 1
0: SEBFEK
1: REBFHEN

(9]

T1VHP

VAE L ifia Rt
0: SEREEEN
1 REFER

(8]

T1VLP

VAR T AR
0: SEFEHN
1: REBFHEN

(7]

T1UHP

UHE L7 AR it
0: SEBFEK
1: REBFHEN

(6]

T1ULP

UAE T ifia Rkt
0: SEBEEEN
1. {BEEBFEN

(5]

T1WHE

WiHE LR B (ERE
0: RfsEAE
1: fsE8E

(4]

T1WLE

WHE TR B {EaE
0: RfsEAE
1: {E8E
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VAR R4 i (EAE
[3] TIVHE | 0: R{&Ege
1. {E8E
VAE TS (R A
[2] TIVLE | 0: R{&gg
1. {E8E
UtE AR5 (e R
(1] T1UHE | 0: RfsERE
1. {E8E
UAE T A4 (s A
(0] T1ULE | 0: RfE4E
1. {E8E
14.3.12 TIM1_DBR4 (0x4080, 0x4081)
TIM1_DBR4H(0x4080)
1 15 14 13 12 1 10 9 8
2R RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
il - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 0 0 0
TIM1_DBR4L(0x4081)
i 7 6 5 4 3 2 1 (]
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TIVLE | T1UHE | T1ULE
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 e ik
[15] RSV | RE
LB WESMAIEF LIRS EREIERE
(6121 | TICPE RFHEEMERNMAGESHNTME, BEIEHEIEXRERINERE. NRAG
SRESHEMEMABKE, WL BN PR,
SECMP/GPIOfL B MEHFNFR14-2
WiE _EAf AR
[11] TIWHP | 0: BEBFEH
1. RBFER
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[10]

T1WLP

WiHE T4 E ki
0: BEFEEXM
1 REFEN

[9]

T1VHP

VA8 i AR
0: BEFEEM
1 REFEN

(8]

T1VLP

VAR TR AR
0: BEFEEM
1 REFEX

(7]

T1UHP

UHE LA R
0: SEBFEK
1: (REBFHK

(6]

T1ULP

UHE T R
0: SEBFEX
1: REBFHK

(5]

TTWHE

WiHE LA B {ERE
0: RfsEAE
1: fE8E

(4]

T1WLE

WiHE TR B EaE
0: RfsEAE
1: fE8E

(3]

T1VHE

VHE_ AR (ERE
0: RfsEAE
1: fE8E

(2]

T1VLE

VBT B {ERE
0: RfsEAE
1: fE8E

(1]

T1UHE

UtE_ AR (ERE
0: RfsEAE
1: fE8E

(0]

T1ULE

U T B {EsE
0: RfsEAE
1: fERE
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14.3.13 TIM1_DBR5 (0x4082, 0x4083)
TIM1_DBR5H(0x4082)
fi 15 14 13 12 11 10 9 8
2R RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
E-3:4] - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 0 0 0
TIM1_DBR5L(0x4083)
fi 7 6 5 4 3 2 1 (]
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TIVLE | T1UHE | T1ULE
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 & 123
[15] RSV | {RE§
MEENESHA G LIRS EaEE
1412 | Ticee RFHEELERNBAESHNTMAE, BEIEHIHEXIRERNERE. NRAE
SRESHEMENNBKE, WEECLERN PR,
SECMP/GPIOfI B M4 14-2
WiE _EAf AR
[11] TIWHP | 0: SEEEBEK
1 EEBEER
WiE A a1 AR
[10] TIWLP | 0: SEBFEEN
1. REBFEEX
VAR ARG AR
[9] TIVHP | 0: BEBEEEN
1. RBFEEX
VAR AR AR
(8] TIVLP | 0: BBFEEH
1. RBFEEX
UAE AR5 AR i
(7] TIUHP | 0: BEBFEEK
1 EEBEBN
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UAE T4 AR 1
(6] TIULP | 0: BEBFEX
1: R EBFE
WiE LA 4 (5 RE
(5] TIWHE | 0: RfE&E
1. {E8E
WiE T4 4 L (5 A8
(4] TIWLE | 0: RfE&E
1. {E8E
VAE RS (AR
(3] T1VHE | 0: {8k
1. {E8E
VAE TS (A
[2] TIVLE | 0: {8
1. {E8E
UAE 4746 i AE
[1] T1UHE | 0: N{&8E
1. {E8E
UAE T A4 (A
[0] T1ULE | 0: RMgAE
1. {E8E
14.3.14 TIM1_DBR6 (0x4084, 0x4085)
TIM1_DBRéH(0x4084)
1 15 14 13 12 1 10 9 8
2R RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
3] - R/W R/W R/W R/W R/W R/W R/W
SffE - 0 0 0 0 0 0 0
TIM1_DBR4L(0x4085)
1 7 6 5 4 3 2 1 0
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TIVLE | T1UHE | T1ULE
3] 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
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I SR g
[15] RSV 1R

MBS SR IR B ERIERR

BAFREMBRNANGESHTNE, RIEHEXKE0ERE, MaAE
SRESHEMENABE, WL BN PR,
S£%ECMP/GPIOfI B M4 14-2

[14:12] T1CPE

WiHE LA H AR
[11] TIWHP | 0: SEFEEN
1 (REBEFEX

WHE T B R
[10] TIWLP | 0: BEEEK
1 REBEFEN

VHE_ R AR
[9] TIVHP | 0: BEEEBM
1 REBFEEN

VBT R
[8] TIVLP | 0: SBFEEN
1 REBFEEN

UAE i B AR 1
[71 TIUHP | 0: SBFEEN
1 REBFEEN

UAR i B AR 1
[6] TIULP | 0: SEBEEN
1 REBFEEN

WiHE LA B (ERE
[5] TIWHE | 0: RfEgE
1: fE8E

WHE TR B (EaE
[4] TIWLE | 0: AfEgE
1: fE8E

VHE_ AR B (ERE
[3] T1VHE | 0: {EgE
1: {E8E
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VAR A4 (e
[2] TIVLE | 0: R{&gg
1. {E8E
UtE A5 h (e RE
(1] T1UHE | 0: RfsERE
1. {E8E
UAE AR 4 i s e
[0] TIULE | 0: R{Egg
1. {E8E
14.3.15 TIM1_DBR7 (0x4086, 0x4087)
TIM1_DBR7H(0x4086)
1 15 14 13 12 1 10 9 8
2R RSV T1CPE TIWHP | TIWLP | TI1VHP | T1VLP
il - R/W R/W R/W R/W R/W R/W R/W
ShfE - 0 0 0 0 0 0 0
TIM1_DBR7L(0x4087)
fi 7 6 5 4 3 2 1 (]
2R TIUHP | T1ULP | TIWHE | TIWLE | TIVHE | TIVLE | T1UHE | T1ULE
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 E=4 iR
[15] RSV | 1RE8
U BERNESAABT IR EREER
(6121 | TICPE RFHEEMERNMAGESHNTNE, BEIEHIEXRERINERE. NRAE
SRESHEMENABKE, WL BN PR,
SECMP/GPIOfL B MEHFNFR14-2
WiE _EAf AR
[11] TIWHP | 0: BEBFEN
1. RBFER
WAR T4 AR i
[10] TIWLP | 0: BEBFEN
1. RBFER
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[9]

T1VHP

Vg i AR
0: BEFEEXM
1 REFEN

(8]

T1VLP

VAR TR AR
0: BEFEEM
1 REFEN

[7]

T1UHP

U#E L ifia Rt
0: BEFEEM
1 REFEX

(6]

T1ULP

UHE T R
0: SEBFEK
1: (REBFHK

(5]

T1WHE

WiHE LA B (ERE
0: RfsEAE
1: fsE8E

(4]

T1WLE

WiHE TR B (EaE
0: RfsEAE
1: fE8E

(3]

T1VHE

VB B i (ERE
0: RfsEAE
1: fE8E

(2]

T1VLE

VBT B {ERE
0: RfsEAE
1: fE8E

(1]

T1UHE

UtE_ AR (ERE
0: RfsEAE
1: fE8E

(0]

T1ULE

U T B {EsE
0: RfsEAE
1: fE8E
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14.3.16 TIM1_BCNTR (0x4082, 0x4083)
TIM1_BCNTRH(0x4082)
fi 15 14 13 12 11 10 9 8
BN TIM1_BCNTR[15:8]

E-3:4] R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 1 0 0 0 0 0 0 0
TIM1_BCNTRL(0x4083)
fi 7 6 5 4 3 2 1 (]

BN TIM1_BCNTR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 & 123
EARVHIERI0HEE, BT 60EMiaaT EAT4L
(50l | TIM1_BONTR BantEl: TIM1_BCNTRIR#ETIM1_CR2[T1BRSIER SR,

TIM1_BCNTRLEZ P ASETIMT_BCNTREFIT4L
FenEI: TIM1_BCNTRLEGEFRH{ETIM1_BCNTRE#iH4X

14.3.17 TIM1_BCCR (0x4084, 0x4085)

TIM1_BCCRH(0x4084)

fu 15 14 13 12 11 10 9 8
&R TIM1_BCCR[15:8]
3] 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
TIM1__BCCRL(0x4085)
1 7 6 5 4 3 2 1 0
B TIM1_BCCR[7:0]
3] R/W R/W R/W R/W R/W R/W R/W R/W
SfiE 0 0 0 0 0 0 0 0
1 2R iR
[15:0]1 | TIM1_BCCR RREARUREIAE
BaiER: BEATHERAUBRN B S AN FRRSAE, 1§58
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AIRTEY T EEFZETIM1_BCCR,
FaptEl: SERNITHRE N EinPREME, BEMATHEEE
TIM1_BCCR

14.3.18 TIM1_BARR (0x4086, 0x4087)

TIM1__BARRH(0x4086)
i 15 14 13 12 11 10 9 8
B TIM1_BARR[15:8]

34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
TIM1_BARRL(0x4087)
fi 7 6 5 4 3 2 1 (]

B TIM1_BARR[7:0]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu e fhid
EARHEERNERE
[15:0] | TIM1_BARR | HEARIHIERNVIHEES FTTIMI_BARRE, &4 Fidthl, REJIHELEE
B0

14.3.19 TIM1_RARR (0x4088, 0x4089)

TIM1_RARRH(0x4088)
iz 15 14 13 12 11 10 9 8
E= TIM1_RARR[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
TIM1_RARRL(0x4089)
fiz 7 6 5 4 3 2 1 0
AR TIM1_RARR[7:0]
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
fi B f&ix
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B MENEHEDE
LB B EIEE T TIMI_RARRE, K4 P, RIS
%0

[15:0] |TIM1_RARR BRI R EANEFIH"TENBEERERAE X NI H
(TIM1_CR1[BSEL)E#7ZITIM1_RARR; B b= 40 15iRiEAE
XS RZA9EL(TIM1_CR2[CSEL])EFZITIM1_RARR,

FuiiE(: TIM1_RARREAGIEA

14.3.20 TIM1_RCNTR (0x408A, 0x408B)

TIM1_RCNTRH(0x408A)
fu 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)
fi 7 6 5 4 3 2 1 (]
B TIM1_RCNTR[7:0]
3] 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
i ZR iR
FHUTHEENITHEE, BTERERETENEE S 2R a0 B 89141
[15:0] | TIM1_RCNTR
7 FonEEE, TIM1_RCNTRRUED EHi+2188 L BiE0

14.3.21 TIM1__UCOP (0x408C, 0x408D)

TIM1_UCOPH(0x408C)
1z 7 6 5 4 3 2 1 0
AR TIM1_UCOP[15:8]
KB R R/W R/W R/W R/W R/W R/W R/W
gufE 0 0 0 0 0 0 0 0
TIM1_UCOPL(0x408D)
fz 7 6 5 4 3 2 1 0
AR TIM1_UCOP[7:0]
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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 B i p%
[15:0] | TIM1_UCOP | S:@HHEER ADC RIEEE(OXSAITITT)
14.3.22 TIM1_UFLP (0x408E, 0x408F)
TIM1_UFLPH(0x408E)
17 7 6 5 4 3 2 1 0
2R TIM1_UCOP[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_UFLPL(0x408F)
17 7 6 5 4 3 2 1 0
2R TIM1_UCOP[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] | TIM1_UFLP | B=HEBEN ADC R E(XBAIXIST)
14.3.23 TIM1_URES (0x4090, 0x4091)
TIM1_URESH(0x4090)
17 7 6 5 4 3 2 1 0
2R TIM1__URES[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
TIM1_URESL(0x4091)
L7 7 6 5 4 3 2 1 0
2R TIM1__URES[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
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i 2R fik
[15:0] | TIM1_URES | ADC fiERMANITELER, QI51R
14.3.24 TIM1_UIGN (0x4092, 0x4093)
TIM1_UIGNH(0x4092)
i 7 6 5 4 3 2 1 (]
B TIM1_UIGN[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
TIM1_UFLPL(0x4093)
fi 7 6 5 4 3 2 1 (]
B TIM1_UIGN[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
fu e fhid
[15:0] | TIM1_UIGN | ZH&:&18H) ADC KB ENFZEN, FHTIHHE
14.3.25 TIM1__KF (0x4094, 0x4095)
TIM1__KFH(0x4094)
fiL 7 6 5 4 3 2 1 (]
B TIM1_KF[15:8]
it R R/W R/W R/W R/W R/W R/W R/W
SiufE 0 0 0 0 0 0 0 0
TIM1__KFL(0x4095)
fir 7 6 5 4 3 2 1 (]
B TIM1__KF[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SiufE 0 0 0 0 0 0 0 0
fu 2R ik
sl | TIM1_KE S =HEETRRETEY ADC (LB R EL
VBB [0,32767]
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14.3.26 TIM1__KR (0x4096, 0x4097)
TIM1_KRH(0x4096)
i 15 14 13 12 11 10 9 8
B TIM1__KR[15:8]
34 R R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
TIM1_KRL(0x4097)
fi 7 6 5 4 3 2 1 (]
B TIM1_KR[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fi ZR iR
5ol | M1 KR BB E EFITEY ADC (LB R EL
EUE5ERE[0,32767]
14.3.27 TIM1__ITRIP (0x4098, 0x4099)
TIM1_ITRIPH(0x4098)
1 15 14 13 12 11 10 9 8
BN TIM1_ITRIP[15:8]
4] R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
TIM1_ITRIPL(0x4099)
i 7 6 5 4 3 2 1 (]
B TIM1_ITRIP[7:0]
KA R R R R R R R R
SiE 0
1 ZR fid
RRENBEBR
X DRV_CNTR = 0 B, BHERENNBEBRFE, RS HRIEE
[15:0]1 | TIM1_ITRIP | A, BXIAER ADC i&i& 4
EVESEE[0,32767]
7 IZE R 8 N RAFVEE BiRE 19155
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15 Timer2

15.1 Timer2 1£{FiRHA
Timer2 B TEM1R:
B REAES PR EPWMER LR
B AARIRAED: A A PWMAI SR B8 P40 8]
B EAHEEN: AR ERPWMANS P 898718
B RSDIRR: I KGR
Timer2 = Z8#E:
B 3fORIEDISRERNS R A P TR
B 6fM EIHEAORARIHENES, THERETENR N D SRERAYM
B 6fumE EE T E A, BTRAESUERN, RSDAER, HHEETENRAIMEREA
=5
RINRIRARER
EMIARER
PWM# &R
SIS

15.1.1 35728

IRERFT R ARSI TR, FEEATHEESAT AT R, 28RS TIM2_CRO[T2PSCHEH,
iR 8 ISR, AT XMEHSFERREE TR, PMANENERUZINEIHFME,
PANFEEAITHEIEE A TIERN B IRARLL, BERIISRES clk_psc2 = SYSCLK/(2ATIM2_CRO[T2PSC]),

SIUEHIET R 5 TIM2_CRO[T2PSCIRIX RN 15-1 FizR,
# 15-1 SUEHYBSEHRENZER S TIM2_CRO[T2PSCIXI Rz X F

TIM2_CRO[T2PSC] | #4A%F% | clk_psc2(Hz) | TIM2_CRO[T2PSC] | #3R%E% | 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 %488 TIM2__CNTR B9iESit4

TIM2_CNTR #HEX7E T2CEN=1 BY3#1T, BREA4XS TIM2_CNTR MSIRIER EIRIM L H 7R
8, BELRERETSAMERITRITERE, WAL TIM2_CNTRBY, SBEEFT, EHIESE
W ZUEFTERE, FREALRFTIHEZNENREFIEE.
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15.1.3 iEHiE

TIMZ2 _ARR
@

T2 DR = | [ T21R |

SYSCLK — ®  TIM2_ CNIR
- > CLock T2CEN COUNTER 0] tim2 oc
it D =
CONEROL 1) oco NN %1
4>
[ T2IF ]

15-1 AR RIEAEE]

BRI E3m BEIRE TIM2_CRO[T20CMIIgE, AR TIM2_CNTR 5%7F=28 TIM2_DR.
TIM2_ARR ISEENHRER=EHMBES, FENFEENEFRT,

15.1.3.1 TIM2__ARR/TIM2__DR BJi&5E

M FE1788. TS TIM2_ARR/TIM2_DR HF8H, HEREEMRESEFRT, £LE
=4 TIM2_CRI[T2IFIsi & A48 LE T#E(TIM2_CR1[T2CEN] = 0)BY, R EEWIL ST F51728
&,

TIM2_ARR/TIM2_DR 79 16 fuZ7s8, RHFRXEARFT, BEABFT. REHMRIEES

ANEERFHBEANMEHSFRPNSEASREREL FHT %%EFO

. TIM2_DR(¥ﬁ%€$ﬁ§T¥E§)\ DR_SH(§/FZ772%), TIM2_CNTR #1 DR_SH LLIF =4 PWM;
FFE TIM2_DR, TIM2_DR H#ARILZIEHZE DR SH, MEE—1 PWM ZRe9EF(R, A
TIM2_CNTR Ligit A 4585 #Zl DR_SH,

15.1.3.2 S/{RBFEFLEH N

BZE TIM2 CRO[T20CM] = 0 BY, 405 TIM2_DR > TIM2_ARR, HiH{ESAL N EEFE, BE
TIM2_CRO[T20CM] =1 BY, 1SR TIM2_DR>TIM2_ARR, LIRSS ALNEHE,

15.1.3.3 PWM §i

PWM 4L T, TIM2_ARR RE PWM FHfi, TIM2_ DR RESHE L, 4=tk =
TIM2_DR/TIM2_ARR*100%, EZE TIM2_CRO[T20CM] =0 BY, LEZAIH4ES TIM2_CNTR<TIM2_DR
REMHERETE, RZAESHEE, B&E TIM2.CRO[T20CM] = 1 BF, HEARITEEE TIM2_CNTR <
TIM2_DR B¥#IEE B, RZEMHEET, HitiE TIM2_ARRE, #WHESKE.
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15.1.3.4 ShEREH

B HTIM2_CNTR=TIM2_DR B}, FELCRILESEM, PESHREN TIM2_CRI[T2IR]E 1,
BRI R TR,

B EHTIM2_CNTR=TIM2_ARRBY, 74 EiEEMH, FEISEHREM TIM2_ CRI[T2IFIE 1, it
#E2E 0, HEMAAITE.

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

TIMZ2_DR 103C

TIMZ2_ARR 3002

TIM2 OC
(T20CM=0)
TIM2 OC
(T20CM=1)

T2IR

T2IF

A A
match overflow

15-2 M HHAR TV IR

15.1.4 BIAESIERFAEEM

TI_NEG

st -
—_— > DETECTOR,| TI POS
F——- FILTER 1 f—
| RSD CMPO

mode | C

MP1
GPO7 D}Z}

Y

15-3 MAE SRR NAEE

Timer2 BYMIAESKE P0.7 & P1.0 i%0, B PH_SEL[T2SEL]#] PH_SEL[T2SSELI(ZEET
21.314)18E, WA ITIEEREXNBAGESHITIREIRK,

BCE TIM2_CR1[T2FE] = 1, {Eﬁm,w)filbﬁu, ISR EBIRE RIS 4 TNRRHEILI TR
B, REENESSRKIIESER 4 NMIH/ER, H TIM2_CRO[T2CESIERITHIEE,
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svseex [T U
Before Filter ‘ ‘
After Filter
il Ll had Ll Y Ll
4clk 4clk 4clk

B 15-4 IRIFIEREY 7 E

WEMERS R R RV A G SETIEN, 1SR EFEF TG, AtMmARRKSRATTEIEN
1€/,

15.1.5 B timer &5

TIM2__DR TIMZ ARR

T2SEL
GP10
e
I RSD |CMPO -
Lmode 1 cupt
GPO7

SYSCLK

15-5 B timer 12 [RIBIEE]

BAEIFRERARN PWM (SS9 5 LLFNEIEE. TIM_CRO[T2CES] =0 B, E&FAELBI N LFHER
1B, EFHEEITRERRIETE 9 RKEE (S BB FRKkEE). TIM_CRO[T2CES] = 1 BY, E&IFAEBRHEN T
BRI AEE, TRAR EABNNENKEIRBIFEKE), HMELBERE, HHE
TIM2_CNTR #9517 A TIM2_DR #1 TIM2_ARR &1, AFitE PWM BRI St MAE

SHEREREIRK.
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1
TI_NEG 4
TI POS 4 4
TIM2 CNTR - XXXX X 0000 ) 0001 X 1038 )} 103C ¥ 103D X_ 3000 ¥ 3001 X 0000 X 0001
TIM2_DR 0000 103C
TIMZ_ARR XXXX 3001
T2IR
T21P
A : A
H level software H level period
start clear detect detect

15-6 BARHIRIET (TIM2_CRO[T2CES] = 0)B¢ &l

PATIM2_CRO[T2CES] = 0 %, BEE TIM2_CR1[T2CEN]=1, {EREEAIHEE:, EARIHE=RMEL
T = Timer2 A2MEEMARNE— D EFHRIF(FIEGEFERN), TIM2_CNTRIE 0 FEITE, SN
ZEIM AR TREIAET, 48 TIM2_CNTR B9{EE# TIM2_DR, R FEISHRES TIM2_CR1[T2IRIE 1,
TIM2_CNTR #4%2[m Fit#, H@NEIMANSE N LFHER, 48 TIM2_CNTR 89{E7Fi# TIM2_ARR,
B8 PR SSAFAREAL TIM2_ CR1[T2IPIE 1, TIM2_CNTRE 0, HEMAIEITEL

SASRAE Timer2 EARAMEMARE D EFE, BIHE{E TIM2_CNTR AZ| OxFFFF B, &%
EiasEY, PESEMHREA TIM2_CRI[T2IFIE 1, TIM2_CNTRIE 0 HEMFBITEL.

15.1.6 AT EHE

TOFE TICES
TT NEG
T2SEL ] 0 EDGE Y 0 /l/l/]
P10 o L .
——= ™ FILTER L DETECTORy( 11 POS 1, COUNTER
- | Ll
| RSD |CMPO > TIM2 DR = To1P
:_mode | CWP1 TIM2CNTR
GPo7 SYSCIK !
TG (VIR
T2SSEL —OISCIK | i _
CLOCK T2EN couter | 2
T2PSC CONTROL | - p5L2I
. Ak psc2

TIM2 ARR

A EUELT, TIM2_DR S8MEHFERIF FS5F8. 4TS TIM2_DR ZHE:E0,
R R RIS 775E 0, ELESH(TIM2 CRI[T2IP] = 1), Ei#ZE4E(TIM2_CR1[T2IF] = 1)
L RITEEEE1E(TIM2_CR1[T2CEN] = O)BHEAR F51F5d ., TIM2_DR 9 16 UZFss, MEFTL

15-7 AR RIEAEE]

SARFY, BEARFEYT, BEHRIESFHIEAREZRFHEANEIESERPIEEAS
EMERFHFRT.
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BMAHEERTIENBAIRE PWM MNMIETEIEHR, SEMAITHEER CCNTR HHEEIRVEA
PWM BYM Y, IXE TIM2 DR ISTEER, EARIHIERIVITEME TIM2_CNTR #7FA TIM2_ARR &,
MAESTIEFEEIRK., BE TIM2_CRO[T2CES] = 1, WA PWM (ESHI_EFHREA T AR
HHERE, RZBAESHTEGENEREG,

S e Y Y Y
SRC S S S S S S S SR S SR S

CONTR _ X0001X0002X 0003 X 0004 X0005X0006X 0007 X_ 0008 X_ 0009 X 000A):( 0000 X 0001
1Mz ONTR _YO0) 1X2X3XAXEXEXTXBXIXAKBX X DXEXEXLCLIKL XX K 0X LX 2X 3K )

TIM2_DR 000B |

|
TIMZ_ARR 0000 X o016

T2IP

A
match

15-8 WA HEUE X FE

EoE TIM2_CR1[T2CEN] = 1, {EReEAITEEE, EAUHENEEME LI, SNEMAESHE—
TERGET, TIM2_CNTR i& 0 HEMHIRITE. BIWMAGSHNEREEIR, £HITEES CCNTR
BOLHEMEDD 1, HiHEUEXE] TIM2_DRIGENEWMER, EAIHEERNITEUE TIM2_CNTR 7
TIM2_ARR, EBSPETEMFREAL TIM2_CR1[T2IPIE 1, TIM2_CNTR #1 CCNTR 3% 0, HEHHHIA
TS,

HEAL PWM NMERIXZEIBAME, MEAHEUE TIM2_CNTR B£3X%| OxFFFF B, R4 L
BB, PRTEMAFREAL TIM2_CRI[T2IFIE 1, TIM2_CNTR3E 0, CCNTR Rig 0, TIM2_CNTR M
EHIEITEL, CCNTR HZEZAIAVEESREETE,

15.1.7 RSD &=

| RSD mode: |
powo BN = 1 CMPO
| CMPO_MOD = 11 |
LCMPO_SEL = 00_| CMP1

T2CES
INT1

clk

.

clk psc

T2PSC

15-9 RSD 12z [RIEAEE]

RSD &R E M 2 MEENERBMARGS, BEBNMNENNVE. HaflEEES. CMPO
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# CMP1 (RSD #2x) fENBIAGSIRE, STRKRREEHIERFIDER, BEFRNITEE
@ TIM2_CR1[T2DIR], A ERZELFE TIM2_CR1[T2IR]FHHFRIC,

ovo | [ S 11 N e W o I

CMP1 | | |

nrsd _t t t 4 4 4 4+t 444444
covtn e o) Y0000 o2 onsaon X oueooreX oo Hoomeo) e ionyeo) e Hpomire

T2DIR

CNTR
(can’ t read)

TIMZ_ARR

15-10 RSD &= B &

THITHBEE— 1 ALETIHHRE, ESREAERELEERBENERITEHE.
TIM2_CR1[T2DIR] =0, A@AIE, [ EitE, HEWEXKIE, ERITHEESM 1; TIM2_CR1[T2DIR] =
1, AAAR, BT, HBERERIE, TRITEEER 1. TRTHEETLUEIMBRET INT1 5 0,
BENEDRONMERIZZ PR INT1T BEE—NEDO, 88 INT1 DB, RINESR
TIM2_CRO[T2CES] = 1, = INT1 RIzb, ERIHEEFHRIEVITEUERFH TIM2_DR, EIHE 0, &
FAIHEXE3 M 0 INZ 65535 [FEHNE 0, M 65535 IFE 0 fFEENRN 65535, i£%7F85 TIM2_CNTR
HESEIE AT EERAE,

BEARHRE— N E L HEEE, ISR, BFECRMIMERIHEUEMETE, BT
BEIE, BEARHEEZSNTHEVETE TIM2_ARR, ENEARITEESS0, TIM2_CRI[T2IPIhRE{4
WSALE 1, BEATTEERITEE OXFFFF, HHEUEE, P4 TIM2_CR1[T2IF]P B S HHREAL,

15.1.7.1 RSD BILLERBR R A%

| delaytime | delaytime |
o I
t | I |
PWM output 4' L ! -
| i ' | -
PWM of CMP f | Toffdelal —
| I ' <(;SOFFDI
PWM ON | 1 e
Sampling interval N < N e
» - o "
CSOND CSOND

15-11 PWM ON RH$18=
RSD XRifhY, AHERFFEEMRIIRBINBLRES, BEIRERIFFIAERRFRELSER
1R ATETE .,
FHESEET 2814,

V1.4 199 www.fortiortech.com



Fortior Tech
B3B3z

FU6832N1

15.2 TIM2 H1FEE

15.2.1 TIM2_CRO(0xA1)

i

7

6 5 4 3 2 1 0

BN

T2PSC T20CM T2IRE T2CES T2MOD

R/W

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

LIV

{i

B

fiiR

[7:5]

T2PSC

BRI SRR O SR

BTN AR EHTMEAERIT R0 R, 950UE 8903 R 7
000: 24MHz  001: 12MHz

010: 6MHz 011: 3MHz

100: 1.5MHz  101: 750kHz

110: 375kHz  111: 187.5kHz

[4]

T20CM

MR AR E R

0: TIM2_CNTR < TIM2_DR, #itH 0; TIM2_CNTR=TIM2_DR, #th 1
1: TIM2_CNTR <TIM2_DR, #ith 1; TIM2_CNTR2TIM2_DR, #itf 0
AR TR

BMAIRIELL: TR

RSD &3 #%

0:RSD #&={

[3]

T2IRE

MR LR ICES PR {EAL
BASHIRAET: BREE AR o B BE
BATHERER: TEX

RSD #2=: A ZEhRR{ERE

0: RNfE8E

1: {88

[2]

T2CES

BRI TEX

AR THEUO %R

0: B LFHEN 1 NEE, EFHEEI TG IEKE (S B FKE)
1 MWD TREER 1 NEE, TRIGE EFEIIKE (RETAKE)
AR HEERRIER

0: TREETHE
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1. EFHRITE

RSD t8z(: FMEBER INT1 (Bm) BEEBKPIHEERERE
0: AfEgE

1. fge

[1:0]

T2MOD

Rk

00: MARIRIE
01: HHER
10: MAMHEUHER
11: RSD &z

15.2.2 TIM2_CR1(0xA9)

7

6 5 4 3 2 1

T2IR

T2IP T2IF T2IPE T2IFE T2FE T2DIR

T2CEN

R/WO

R/WO R/WO0 R/W R/W R/W R

R/W

=1

f@ik

[7]

T2IR

MR EEIRIUES P R S AR AL
AR Bk EE AN P B SRS AL
RSD #2%: 75 MmN P RrARS AL

B

0: RARLEDPHEM

1. REFEEMH

5:

0:350

1. TRX

[6]

T2IP

BRI TEX
HBAIRIER: PWM F BN o BT SR &AL
EATEURT: I PWM 5L ED P BB AR AL
RSD 123: BWABLEIEN PRISHAREAL

B

0: RELEDPBSEH

1. REF IS4

5:

0:350

1. BBX
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MR BRI DEPIRSEMHIREA, HEARITEEEE TIM2_CNTR 5
Eb#%{E TIM2__ARR MTECETE 1,

MARRER: BRI DEPSEHREL, Timer EREMEBA—D
PWM BEEIMEARIT£2509/E TIM2_CNTR RINZE OXFFFF BYE& 1,

WA EUE: TAITHEEE DR PISHRER, JRA PWM BN ARIE
Z) TIM2_DR #9{8, mMEAITE(EIHIE TIM2_CNTR EINZI OxFFFF B4E 1,
[5] TolF | RSDRZ: EAUHEER i PERB ARG, HEAHRERRMNE OxFFFF BY
B 1, BRSO,

I

0: REEFHIEH

1. REPRISH

5:

0:380

1. TRX

MEER: BEX

mHER: TREX

MAEIRIE: PWM B HBAE N o B AE

(4] T2IPE BMAMERER: A PWM i1 IoAC ch R AL
0: A{EHE
1: fERE

AR TS Lt R {ERE

MR EARUTEEE Fiadr e ERe

[3] T2IFE | MIAMEIRIET: EATHIEE Lin D RrERE A THEUE R : BEARTHENES Lin e
BE 0: AfERe

1: R

RAESIRIRERE

[2] T2FE | 0: RN{E8E

1. fERE

RSD: ®BHliEkAmERR
RIERRBAGSHBMUXER, BRBNEERSE
SRR B SRR
RIEFRES(P1.0)09EML, fERBNEERSE

0: IEM@

1. R@

THEER{ERE

BT ERE

0: RfERE

1. fERE

[1] T2DIR

[0] T2CEN
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[={ 2] = 53

FU6832N1
15.2.3 TIM2__CNTR(0xAA,0xAB)
TIM2__CNTRH(OXAB)
i 15 14 13 12 11 10 9 8
B TIM2__CNTR[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
TIM2__ CNTRL(0xAA)
fi 7 6 5 4 3 2 1 (]
B TIM2__CNTRI[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R iR
(501 | M2 eNTR BHER AR ARBIRES AT BRI ESEBENITEE
RSD &3t EENE AR EUE
15.2.4 TIM2__DR (0xAC,0xAD)
TIM2__DRH(OXAD)
1 15 14 13 12 11 10 9 8
ZHR TIM2__DR[15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
TIM2__DRL(0xAC)
fiI 7 6 5 4 3 2 1 (]
ZHR TIM2__DR[7:0]
34 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
fu E4 ik
AR LR INEE (R T)
MAREIRIE: RNBIERMABKE T EGEHS)
[15:0] | TIM2_DR | BMAMEIRR: FEITHE PWM BN S)
RSD #23{: TIM2_CRO[T2CES] = 1 B, 4MEBohiER INT1(FR)EIREY, TR
BENEGGEHS)
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UUBTE 3%

FU6832N1
15.2.5 TIM2__ARR(OXAE,0xAF)
TIM2__ ARRH(OXAF)
i 15 14 13 12 11 10 9 8
B TIM2__ARR[15:8]
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 0 0 0 0 0 0 0 0
TIM2__ARRL(OXAE)
fi 7 6 5 4 3 2 1 (]
B TIM2__ARR[7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R fhid
BMHES: PWM KR AR (ES)
(501 | TM2_ARR MWARIRE: 00— PWM BB EATHER I THUE (B4 S)
BATEIER: WA PWM I ICE BT B AT 225 003 H B (BB S)
RSD ##3{: &M E4 A LG A E LB E AT SR 00 IHUE (B S)
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16 Timer3/Timer4

16.1 Timer3/Timer4 #£{Ei50A
Timer3/Timer4 X#FimH A RIPIRT:
m AR BMEPWMIER
B RAARERER: RNMAPWMS B FaFENE, THTFEHPWMASLE
Timer3/Timer4 4514 81F:
B USRI INERN RAMT SHITHIR, ENEARIHEEREIIT R (Timer31E i A fH3REY
T AESRZE48MHZ),
164 M LI EEIE AT SRR, TR SRS
RAGESIRK
RSB
ML PWMES, BRI
SeliiE Tt

16.1.1 9 30es

DIRERI RABTEPEITOER, FEEARHEEA IR, 94RESH TIMx_CRO[TXPSCHZH,
oiER 8 FINIAARE ., AT XMEHSFERREE TR, PMANENERUZINEIHRME,
PANFEEAITHEIEE A TIER EFOIRARLL, BEREISRES clk_pscx = SYSCLK/(2ATxPSC), M4REH]

B EhFSRER 5 TIMx_CRO[TXPSCIRIX N3k 16-1 Fi7Ro
& 16-1 HREHIET HPIFSRZES TIMx_CRO[TXPSCIXS R K F

TIMx_CRO[TxPSC] | 3R Z %1 clk_pscx(Hz) | TIMx_CRO[TXPSC] | 3R % £ 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

16.1.2 TIMx__CNTR BJiES it

TIMx_CR1[TXEN] =1 /& TIMx_CNTR FFiA1+#. RHEXT TIMx_CNTR MBI BB EENT SR
BE, ELBREBREITEEEIENMTEIRE, EE TIM_CNTR Y, LESFT, BHSESE
WRZIEFTEE, FEHEFDERAINSEFEEE.
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16.1.3 WHER

TIMx ARR
__TXOPM TIMx_ DR =
SYSCLK ) — P TIMx:CNTR
CLOCK TXCL’ COUNTER
TxPSC CONTROL
7 e
4>

16-1 H iRV RIEIEE]

B0 EENIRIE TIMx_CRO[TXOCMIIRE, AR TIMx_CNTR 52788 TIMx_DR,
TIMx_ARR IEEBEMNHRERTEHBES, RISF-4HEMNPRT,

16.1.3.1 S/{RBFEHHIER

BLE TIMx_CRO[TXOCM] = 0 B, #NER TIMx_DR >TIMx_ARR, NIiH{SSBL N EETE, BE
TIMx_CRO[TxOCM] = 1 B¢, #NE TIMx_DR >TIMx_ARR, NigH{EESBLANTHEE,

16.1.3.2 PWM %itH

PWM #HERX T, TIMx_ARR BN&EERE PWM FEEA, TIMx_DR BREERESLZEL,
&2t = TIMx_DR/TIMx_ARR*100%, BZE TIMx_CRO[TXOCM] = 0 BF, WIREARIEEE
TIMx_CNTR<TIMx_DRI&E(E, HEEEBEF, RZMESHF, EE TIMx_CRO[TXOCM] =18,
MREARIHLERE TIMx_CNTR < TIMx_DR ®EH, MESBYE, RZBHEBT, REART
#2338 TIMx_CNTR XTF TIMX_ARR, NiHESKRE.

16.1.3.3 hBEREH

B 3 TIMx_CNTR=TIMx_DR, F4tRIVEEH, PEISMHIREL TIMX_ CR1[TXIRIE 1, &
ANTHEER AR LIS,

B S TIMx_CNTR=TIMx_ARR, P4 EiREMH, PEREMHIREM TIM CRI[TXIFIE 1, &It
#8875 0, TIMx_CRO[TXOPMIREREEMITEL, TIMx_CRO[TXOPM] =1, {Z1Eit#],
TIMx_CRO[TxOPM] = 0, E|HFFIATHEL
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=

FU6832N1

TIMx_CNTR 0000 X 0001 X 0002 103B X 103C X 103D

3000 X 3001 X 0000 X 0001

TIMx_DR 103C

TIMx_ARR 3002

TIMx_0C

(TxOOM=0)
TIMx_0C

(Tx0CM=1)

TxIR

TxIF

match

& 16-2 iR R
16.1.4 WASSIERALERN

» 00

>

TI from GPIO

-
i -

A
overflow

TI NEG
TT_POS

& 16-3 MAESIRKALEHIEE

Timer3/Timer4 BISIASEH GPIO A, TIMx CR1[TXINMITILUEIRARIERK, 5%& 4/8/16 N&
ZETH AR MAGS IR, IREENES IEEIIESER 4/8/16 NTEIEES,

Before Filter | ! § i !

ISR

After Filter

tdclk i 14clk

16-4 IEIRARIRET R E

IRBARRMAESIRIKG, LENERS ISR EHEMAG
g ARIRIEIER,

SHTIAN, ISR EFEFMTESG,
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P~ WERE FU6832N1

16.1.5 BAIKIER

00 TIMx DR TIMx ARR

SYSCLK 4,

TxPSC

TI from GPIO

& 16-5 MARIRIRIRIEIEE

BARIEAREBA PWM {ESHIBKEFERR. TIMx_CRO[TXOCM] = 0 BY, EZR4ESEA D LFH
BRAER, EFBRITREIE K (S8R FRKE). TIMx_CRO[TXOCM] = 1 BY, EFABBHN T
R 1B, TEEE EFHRIKE(RETEKE), EATHEES TIMX_CNTR HHZI69RKEFE EA
E# P BI7EA TIMx_DR # TIMx__ARR 257788,

11
TI_NEG A
TI_POS 4 4
Thix ONTR - XXxX Y0000 ) 0001 1038 )} 103C ) 103D )} 3000 ¥ 3001 0000 } 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 HAFEIRIEZN(TIMX_CRO[TXOCM] = 0)BY &

LA TIMx_CRO[TXOCM] = 0 J9ffll, BZE TIMx CRI[TxEN] = 1, fEREEARIHER, EARIHEERME L
T, SRNAE-DLEFIRR, BERUTHSEE 0 AERABITSR. SN TREEH, ¥
TIMx_CNTR 896773 TIMx_DR, EIBSPEIEAAREAL TIMX_CR1[TXIRIE 1, TIMx_CNTR #k%£0E) £
T SENEMARE N EFHEE, 38 TIMx_CNTR BHETF# TIMx_ARR, BB HEIEMAAREAL
TIMx CR1[TIP]E 1, TIMx_CNTR & 0, fR#E TIMx CRO[TXOPMIR i = & & # FF 15 i+ %%,
TIMx_CRO[TXOPM] =1, {Z1Li+41; TIMx_CRO[TXOPM] =0, ZHiitiL.
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B3B3z

FU6832N1

= Timer3/Timer4 HARMQMEIFMALIE P LG, BItEIE TIMx_CNTRIEE] OXFFFF B, &
& FREM, PEISHAREA TIMx CRI[TXIFIE 1, TIMx_CNTR 5 0, 1R#E TIMx_CRO[TXOPMIIRTE
EEEMITE, TIMx_CRO[TXOCMI=1, fZLEit4L; TIMx_CRO[TXOPM] =0, EFfitl.

16.1.6 Timer4 By FG i HiE=
EEEFGHMETLE,
16.2 Timer3/Timer4 H1728

16.2.1 TIMx_CRO (0x9C/0x9E) (x = 3/4)

fu 7 6 5 4 3 2 1 0
2R TxPSC TXOCM | TxIRE RSV TXOPM | TxMOD
34 R/W R/W R/W R/W R/W - R/W R/W
=LA 0 0 0 0 0 - 0 0

i1 £=4 7 iR

BRI SR AT IR D SRIE IR
BTN RBNEHTORME R BRI MR, S5REHETHRRZE .
000: 24MHz ~ 001: 12MHz
751 . 010: 6MHz 011: 3MHz
100: 1.5MHz  101: 750kHz
110: 375kHz ~ 111: 187.5kHz
7E: Timer3 BYRIASIRIEXNT, 111 WMNEYVZ 48MHz
mEEN: R %R
0: TIMx__CNTR <TIMx_DR, %t 0; TIMx_CNTR = TIMx_DR, it 1
1: TIMx_CNTR < TIMx_DR, # 1; TIMx_CNTR = TIMx_DR, # 0
[4] TxOCM
MARRIER: BRORIEER
0: IBLPA D LFHER 1 NEARR, LFHBREITRIE K (R B FEAKER)
1: EBEAN TGN 1 NEE, TRIGE LBk (KB FhkES)
WS LR ITES h B AE
- IRE BMARIRIET: BREEAQ I o R {ERE
0: RfEhe
1. {E8E
[2] RSV | {REB
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il FU6832N1

BRIE
THISEHRER, ERTHERELIE TSR

- T OPM mEEN BT LIRS H
BMARRIER: PWM BRI B AT e Eias i
0: EAIHHEBEAEL
1: AT E18]= LE(TIMx_CR1[TXEN]E 0)
TR ISR

[0] TXMOD | 0: A RIRIER
1: AR

16.2.2 TIMx_CR1 (0x9D/0x9F) (x = 3/4)

i 7 6 5 4 3 2 1 (]
Bk TxIR TxIP TxIF TxIPE TXIFE TxINM TXEN
i) R/WO R/WO R/WO R/W R/W R/W R/W R/W

ShfE 0 0 0 0 0 0 0 0
i ZR iR
i HAEC: AR IO BT S AR AL
BIEIRART: Bk EE AN o B S ARARAL
I

- R 0: REREPUSMH
1. RETBISEMG
5:
0:380
1. TEX
mbiEx: TRX
BAIEIRAET: PWM B BRI o B B4 AR AL
B

” P 0: REREPUISH
1. REPUISEH
5
0:780
1. TEX

- o MR BRI DR PRrSEMREAL, HERIHEEEE TIMx_CNTR 5
Eb#X{E TIMx__ARR CEZES B 1,
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FU6832N1

AR BRI DIa PR SHAREAL, Timer EARIQNEAMAR PWM
FEHEBME AT £188 TIMx_CNTR ELRINZ OXFFFF B & 1,

B

0: REREPEEMH

1. RED IS4

5:

0:350

1. TRX

[4]

TxIPE

R TRX

WARIRIEL: PWM B A1 T o B (s 8
0: NMERE

1: fsRE

(3]

TxIFE

MR EARUEEE iR RRERE
MARIRIEL: B8 D PR {Eae
0: NMERE

1: fsE

[2:1]

TxINM

RAESIRIEK LR
HEMAESHRENTIEEE, BEFIRFIER
00: R

01: 4 NRGEITEEER

10: 8 MRSt £ FE HA

11: 16 NRFET P E HE

[0]

TxEN

RS {ERE
0: NMERE
1: {F8E

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

TIMx__CNTRH(0xA3/0x93)
fi 15 14 13 12 11 10 9 8
B TIMx__CNTR[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
TIMx__CNTRL(0xA2/0x92)
fi 7 6 5 4 3 2 1 0
B TIMx__CNTR([7:0]
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B FU6832N1
il R/W R/W R/W R/W R/W R/W R/W R/W
E4ME 0 0 0 0 0 0 0 0
i 2R g
[15:0] TIMx_CNTR | EARIHEEA9HE1E

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

TIMx__DRH(0xA5/0x95)
fu 15 14 13 12 11 10 9 8
B8R TIMx_DR[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
TIMx__DRL(0xA4/0x94)
fi 7 6 5 4 3 2 1 (]
B TIMx__DR[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu e fhid
(501 | TiMe DR WHER: LR ERERES)
MARRER: RN EGGEGS)

16.2.5 TIMx__ARR (0xA6, 0xA7/0x96, 0x97) (x = 3/4)

TIMx__ARRH(0xA7/0x97)
i 15 14 13 12 11 10 9 8
B TIMx__ARR[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
TIMx__ARRL(0xA6/0x96)
i1 7 6 5 4 3 2 1 (]
B TIMx__ARR[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
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UUBTE 3%

BARIRELD: U — PWM BERIHEEESGS)

FU6832N1
iz 2R iR
MEER: EHEGES), FGEASE FCRtTE
[15:0] | TIMx_ARR
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UUBTE 3%

FU6832N1

17 Systick

17.1 Systick &{Fijt0A

S ROl A E ERTEI8Y Systick P #F, BEE SYSTARR FHiF

DRV_SRISYSTIE] = 1 {&4E Systick théf, PEFAON 10,

17.2 Systick H1728

17.2.1 DRV_SR (0x4061)

og S

B IX

BEFETHER, B8

&

0: REREPHISH

i 7 6 5 4 3 1 0
B8R SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIM
it} R/WO R/W R/WO R/WO R/W R/W R/W R/W

=L VA= 0 0 0 0 0 0 0
fi B ik
Systick BT SEHRENL
B
0: RAERLEPEEH
[7] SYSTIF | 1: REPUISEH
5:
0:350
1. BBX
Systick H{ERE
[6] SYSTIE | 0: A
1. R
FG RS HAREAL
FOC Xzh/ 5 iRAEa0EY, S —B(EER), ™E£—IX FGIF ti
I
0: REREPHIEH
[5] FGIF
1. REDPEMH
5:
0:380
1. BBX
Driver HG3R DSED oh By B AREAL
= Driver i+#{&%F DRV_COMR BY, 1R#E DRV_SR[DCIMIig BEHIITE175
[4] DCIF @, FIETREF £l
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FU6832N1

1. REDHEH
=5
0:350

1. TENX

(3]

FGIE

FG BRfERE

thlffERE/S, FOC IRaN/75RIRENEY, SH—BE(BERE), M4E—IX FG tiff
0: NMERE

1: fERE

[2]

DCIP

FT4&E Driver bR ICHC oh RO &K B HA %%
0: 1 DNEIKEBEHIF& 1 . RP B
1: 2 NESREEAFEE 1 RSPl

[1:0]

DCIM

EERR LB PR VIR E

HiHEZETF DRV_COMR BY, 1R#E DRV_SRIDCIMIBNIR B HIRT R A =4 hlT
00: R4 it

01: TR M) LT 4R8P iR

10: THEL RS @ T iHEBY P A i

11: HHEER A L/ T i B R = S iR

17.2.2 SYST_ARR (0x4064, 0x4065)

SYST_ARRH(0x4064)

1 15 14 13 12 1 10 9 8
BR SYST_ARR[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 1 0 1 1 1 0 1
SYST_ARRL(0x4065)
fi 7 6 5 4 3 2 1 (]
B SYST_ARR[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
suE 1 0 1 1 1 1 1 1
1 e ik
Systick Ei{E
[15:0] | SYST ARR IREWIERTE Systick F=4EPRIEIEHR, BAIAA Tms
HE AR A: Systick PETSRZE = SYSCLK/(SYST_ARR[15:0] + 1)
EVESEE[0,65535]
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18 Driver
18.1 Driver $#{Ei%0A
18.1.1 Driver &%}

SERE Pre-driver i,

,,,,,,,,,,,, 3
X > |
> X
UH > ;’Xl H_PV_ A~ .
- High Side
VH Pre-driver
WH > XlH_Pw AN A p
DRVOE g
» EN
————— Motor
» EN ]
ut * ‘ » DY~
" >—
Low Side
Pre-driver k,IZ'—‘——‘L U N\/\,_—_I
U \4 w

IBUS

18-1 Pre-driver {23R1EE]

3P3N Pre-driver IXENERINE 18-1 Fx, UH/VH/WH #1 UL/VL/WL =48 PWM {55 Pre-
driver BI8IAES, H_PU/HPVH_PW X L U/LV/LW 3|13 Pre-driver IEIEES ., IR
H_PU/H_PV/H_PW 5RE}MES UH/VH/WH AREIXZF, DRV CRIDRVOE]S Pre-driver BYfERE(,

B E 251728 DRV.CR[DRVOE] = 1, {#8E Pre-driver &, LA UH/VH/WH S5 REEXEZE
H_PU/H_PV/H_PW S|#IFAFIR5N PMOS B9MtR, UL/VL/WL 9B3U#HEZE L_U/L V/L.W S| FIRES
NMOS HI#itk, PMOS %1 NMOS it BB EIR SN EBHIEEE
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18.1.2 K th EHIHRIR

0 0CxH
0CTxH »‘

DRYDR | XIE
oCxREF. [FDBAD
FOC CWPx| | | [ > JONE
0 B 0CxL
0CTAL o

xLE

18-2 M EHIR R B RAEE]

BLE Driver R TEAI, FHRECE DRV.CRIMESEL] = 1, BI ME&#F FOCHER, RZNT5KIKL)
R,

2 DRV.CR[OCS] =0 B, PWM BYLLIR{ESRH DRV DR, HitHiy PWM ESLA OCTxH ASE, &
OCxH % OCxL REIBT#itHEY, OCTxL RiEH#It . = DRV.CR[OCS]=18Y, PWM BYLLIIERE FOC 18
R, ey PWM {ESLLOCTxL 8&E, 2 OCxH # OCxL [EEYHItiEY, OCTXH RABHiH,

18.1.2.1 iHELLERIEER

BLE DRV CRIOCS]iE#R PWM BILLIRIESRE FOC #&3RH9 FOC_CMPU/V/W B B HILLIXE
DRV DR, HIREXEZEITEEELLREEEI=IEFER PWM {55 OCXREF, Hth DRV DR AT
¥zeEs. FIZEMARES, H3HEU{E DRV_CNTR INFLLR{E, OCxREF HIHEEBY, RZ, MHR
BE,

BtE DRV.CR[OCS] = 1, LEIR{ERE FOC #EHH) FOC_CMPU/N/W FHEIHEENR, £HAGT
Et OC1REF/OC2REF/OC3REF,
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cntr

FOC_CMPU

FOC_CMPY

FOC_CMPW

\

0 t

OCIREF

OC2REF

OC3REF

18-3 PWM &£ E

BZEDRV_CR[OCS] = 0, EFRHIZBERLEMEDRV_DRE AR, E£R=B A=A
OC1REF/OC2REF/OC3REF, 5=tk = DRV_DR/DRV_ARR*100%.,

18.1.2.2 JEX =R

OCxREFOJt# {4 5o FE X BT IEEA . B MEEHE— MM EX K ERE, = NEEIFEXER
18R, @iIDRV_DTRIZEFEXATE, ZHOCXREF EFHBRART, OCXLAYSLPREE = 5L OCXREF
B9 _EFEFEIRDRV_DTRIZEHIATE], ZOCKREF T REIR &R LR, OCxHAYSERREE L = 8B L OCXREF
B9 R FBZEIRDRV_DTRIZERIETIE

OCxREF || [ ] L [ ]
0CxL | 1 1 -
0CxH 3 i i 3
T <« » < L S
tdeldy tdelay tdeldy tdelay

18-4 HREKBANEAMAS
18.1.2.3 fhfERE SR

RHBE DRV CMRIXHEIFIIXLEDEZRMHER AT ABFHEB/ATE XN E M H . B
DRV_CMRIxHPIFN[xLPli&+E 5 H a9kt , FENAFHRIEHES, Timer1 Baff=hl DRV.CMR &Z|
#4869I0KE, BCE DRV.CRIMESEL] = 0, &R ARIRENERN, & Timer1 FESANFH, XSRAEY
TIM1_DBRx f&4i%l DRV.CMR,
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[ TIMI DBRx from TIMI |

data update from TIM1 0
—>
0 11
[ MESEL | [ CMP_CR2[4:3] |[ DRV CMR |

18-5 Timer1 B &4 DRV .CMR 1 CMP CR2[4:3]

EZEDRV_DR. DRV_ARRFIDRV_CMREJLIFAFLFF EZLINAE, DRV_DRFIDRV_ARRIZ ]
PWM 52 L FNE5R AR, DRV_CMRIXHEIFIDRV._CMRIXLEIS 78848 HAS T

OCUL | 3 ‘
OCUH | | | §
A

OCVL |

oo | s \

OCWL

OCWH ‘ ! ! ! !
| ULE=1 i VLE=1 i WLE=1 i
‘otherSZO’?ﬁthers:O ﬁtherszo}ﬁ

18-6 FFE IR E

OCUH | 1
0CVL i
oom |
0CIL 1
OCWH i i

- UNV/WLE=L

‘ others=0 ‘

18-7 RIZE R E
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18.1.2.4 EHH{HERE MOE

OCUH )
(WOE ]
oIS f§ |,
OCUL X
DRVOE
-
0T SVH
0 [
OCVH Vi
1 >
|Gt
WO > DRIVER
OS5y >
0CVL . q
WOE
OISHE gy o
OCHH
1
WOE,
OISIL[5)
0CIL

18-8 I h I HIR R IF RIEE

{#£8EDRV_OUT[MOE], #thiPWMIERZ, AT IK=IEAN, $IEDRV_OUTIMOE], #MHRMHIRE
BRI, (FIEEBHIKE.,

18.1.2.5 thlff
19.1.2.5.1 LbiRPECER ch iR

WEIIDRV_SRIDCIMIIZ B LU R ILEL P P A9RA, IR B LEIMEDRV_COMRIRAE LU 4% FUEL h ==
£190F7a, YRS EUESTDRV_COMR, BEFADRV_SRIDCIMII&EISZMERY, F=&Drivertt
RICEL PR, PHrFREAIDRV_SRIDCIFItEAET,
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DRV_COMR
DRV_CNIR

N3 HE N A S A N A
S N N N N A A

DCIF

S N A A

DCIM = 00(Disable)
DCIF

18-9 Driver EbHRICEZ T
19.1.2.5.2 FG PR
1R E DRV_SRIFGIEIf£EE FG tiffi, BANSHR—B(RARE), FrE—IRPENEK,
18.2 Driver 1788

18.2.1 DRV_CR (0x4062)

i 7 6 5 4 3 2 1 0
ZiR DRVEN | DDIR | FOCEN | DRPE 0cCSs MESEL RSV DRVOE
KE R/W R/W R/W R/W R/W R/W - R/W
SE 0 0 0 0 0 0 - 0

i1 L4 R

THEIBR(ERE
[7] DRVEN | 0: fsE8E
1: {E8E
mEAE(ER)
T BN R, FHiKIKENF FOC IRENEER ., TR FOC ML {BN Tl
6] SDIR WEHE, AR FOCARRERHENAE, HRIEMEENK Timerl HXS
.
0: IE%&
1. R
FOC 18R {ERE
[5] FOCEN | 0: &
1: {68k
DRV_DR FliZ#i{Ea8
[4] DRPE | {E8EFR¥#H/E, 45 DRV DR 5, HEEHHRAET EEHEEN, &
IEFR%ES, 245 DRV DR G, HEMZIEH
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/l- BT 3 FU6832N1
0: AfERE
1: fERE
ERIESRIRIESR
(3] OCS 0: DRV_DR
1: FOC 181k
ME T{ERZVIERR
[2] MESEL | 0: /5RIRENET
1: FOC IEaft&E=
[1] RSV | RE
Driver {£#8
(0] DRVOE | 0: NfEgE
1: fERE
18.2.2 DRV_SR (0x4061)
iz 7 6 5 4 3 2 1 0
B8R SYSTIF SYSTIE FGIF DCIF FGIE DCIP DCIM
E-Ji] R/WO0 R/W R/WO R/WO R/W R/W R/W R/W
p=KIVA[=] 0 0 0 0 0 0 0 0
i 2R iR
Systick BT SEHIREAL
B
0: RREDHEMH
[71 SYSTIF | 1: R&EPESEH
5:
0:380
1. TRX
Systick HET{ERE
[6] SYSTIE | 0: RNfsEgE
1: fERE
FG PR ARE AL
B
[5] FGIF | 0: RREHEEH
1. REPRISEH
5:
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0:750
1. TENX

[4]

DCIF

Driver tb#R LD o B B H-AREAL

% Driver H¥E%F DRV_COMR B, #R#% DRV_SRIDCIMIIE B #2751
FI R B L iR

I

0: RREDRIEMH

1. REPESEMG

5:

0:350

1. TRX

(3]

FGIE

FG thRf{ERE

thirfERefS, FOC IKzh/73 KRN H—B(RE), ™E£—IX FG Pk
0: &8

1: {88

[2]

DCIP

Fo4& Driver Lb3R ITET oo A9 E HR AL
0: 1 NEKEER
1: 2 N EER

[1:0]

DCIM

iR AR AR IR B

it EESTF DRV_COMR BF, #R#E DRV_SRIDCIMIHIR B Ik 2 5 7= 4 P B
BEXR

00: A=t ch iR

01: THEK a8 M b THEUEY 7= & ch iR

10: THELER A T 4075 1 BY 7= A ch b

11: THEkegm L/ T ST &R A R

18.2.3 DRV_OUT (0xF8)

i 7 6 5 4 3 2 1 0
iR MOE RSV OISWL | OISWH | OISVL | OISVH | OISUL | OISUH
g3 R/W - R/W R/W R/W R/W R/W R/W

SNE 0 - 0 0 0 0 0 0
i 2R iR
7] MOE i ERE
FATFiER =1 L THEHESIIRE, ZANTHREE 15175 0, BELERF
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PrEE(ET 281110, BHEE0, XABML,

0: AMEge, HtiRIRT=REF
DRV_OUT[OISUH]/DRV_OUT[OISVH]/DRV_OUT[OISWH]#1
DRV_OUT[OISUL]/DRV_OUT[OISVL]/DRV_OUT[OISWL],
1: fERE, WHRIETIHEERRIE

[é] RSV | fRE

[5] oy | WL BEHERBE
2% OISUH #ak

w | oiswh | Y HI4 2 R
2% OISUH

[3] oyl | VL BImHERET
2% OISUH

[2] oy | VH BBHEREE
2% OISUH ik
UL 8950 2R

[1] OISUL

2% OISUH #aik

UH B = R

ZMIRE UH B9 =REFE, % DRV_OUTIMOE] = 0 Y, #H=RBFExX
[0] OISUH | il MOS

0: {EEF

1. S8BF

18.2.4 DRV_CMR (0x405C, 0x405D)

DRV_CMRH(0x405C)

i 15 14 13 12 11 10 9 8
B RSV WHP WLP VHP VLP
il - - - - R/W R/IW R/W R/W

=LV - - - - 0 0 0 0
DRV_CMRL(0x405D)

i1 7 6 5 4 3 2 1 (]
B 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

SE 0 0 0 0 0 0 0 0
iz E=4 77 iR
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[15:12]

RSV

=&

[11]

WHP

W B EEm R
0: SEBFEN
1: REBFEK

[10]

WLP

W BT EmhRME
0: SEBFENK
1: REBFEK

[9]

VHP

Vi B R
0: BRTEH
1 TR

8]

VLP

VBT E R R
0: BRTEH
1 TR

[7]

UHP

U 18 L &Rt
0: SBEFEM
1: (REBFH

[6]

ULP

U BT EhRit
0: SHFEN
1: (REBFH

[5]

WHE

W 8 L & FERE
0: AN{ERE
1: ERE

[4]

WLE

W BT EH L EEE
0: A{ERE
1: {F8E

[3]

VHE

V H L E R RS
0: A {EHE
1: {F8E

[2]

VLE

V T ERHERE
0: A {EHE
1: {F8E

[1]

UHE

U B L&t EaE
0: RfERE
1: fERE
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U BT &t EaE
[0] ULE | 0: R{EkE
1: fERE

® 3 DRV.CMR[W/V/ULE]#1 DRV.CMR[W/V/UHEIEIBS A 1, W/V/U #E8ATHRSE, ETFHEWNE
H PWM K, BEIBNHEAZLRX,
B 5KIRENEY, Timer1 2 EENEHI DRV.CMR &57788

18.2.5 DRV_ARR (0x405E, 0x405F)

DRV_ARRH(0x405E)
1 15 14 13 12 11 10 9 8
BN RSV DRV_ARR[13:8]
el - - R/W R/W R/W R/W R/W R/W
ShfE - - 0 0 0 0 0 0
DRV_ARRL(0x405F)
fiL 7 6 5 4 3 2 1 (]
BR DRV_ARR[7:0]
il 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
1 R iR
[15:14] RSV | {REB
RN EHE, REFHRIAR(PRIFFELR)
Driver i+5%83M 0 FF1A1+412) DRV_ARR/2 - 1, Fr4 LiEH, ARBE@ Tt
#E 0
[13:0] | DRV_ARR | it8BAR: HKIAFR £amer = 48MHz/DRV_ARR
DRV_ARR BJ{E AR § 48MHz i+8, BUESEEI0,16383]
E REAERO, B1EEBX
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18.2.6 DRV_COMR (0x405A, 0x405B)
DRV_COMRH(0x405A)
i 15 14 13 12 11 10 9 8
B RSV DRV_COMR[11:8]
34 - - - - R/W R/W R/W R/W
ShfE - - - - 0 0 0 0
DRV_COMRL(0x405B)
fi 7 6 5 4 3 2 1 (]
B DRV_COMR([7:0]
310 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R i
[15:12] RSV #5
TR ER R LL AR BB
Hit#{ES DRV__COMR 8% Hi#E DRV_SRIDCIMIIZ BB 40, 7=
[11:01 | DRV_COMR | & DRV tLERIEE P RTIER, DRV_COMR BIEZEMLABYHN 12MHz i+&.,

Pofie S XS M A9 5 =t = DRV_COMR*4/DRV_ARR*100%
DRV_COMR HY{EARTED 12MHz i+8, BUESEE[0,4095]

18.2.7 DRV DR (0x4058, 0x4059)

DRV_DRH(0x4058)
fi 15 14 13 12 11 10 9 8
B RSV DRV_DR[13:8]
il - - R/W R/W R/W R/IW R/W R/W
SE - - 0 0 0 0 0 0
DRV_DRL(0x4059)
i 7 6 5 4 3 2 1 0
B DRV_DR[7:0]
il R/W R/W R/W R/W R/W R/IW R/W R/W
SE 0 0 0 0 0 0 0 0
fi 247 1::pU
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[15:14] RSV {RE8
] PWM 5=ELISEE
HZ==L = DRV_DR/DRV_ARR*100%
DRV_DR HJ{ELABTER 48MHz i+ &, BUESEEI[0,16383],
[13:0] DRV_DR
I HERIZSERMEALRRN, Wl PWM UL EHASETHABEATERX
B E Mo

18.2.8 DRV_DTR (0x4060)

iz 7 6 5 4 3 2 1 0
B DRV_DTR
B 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 3%
SEXBYEIRE
L X B8 = (DRV_DTR + 1)*T
[7:0] DRV_DTR | #I:DRV_DTR = 11, WIFEXBTE = 12*41.67ns = 500ns
3 WNRi%E DRV_DTR =0, AEAZEXETE
18.2.9 DRV_CNTR (0x4066, 0x4067)
DRV__CNTRH(0x4066)
iz 15 14 13 12 11 10 9 8
BR RSV DRV__CNTR[11:8]
-3t} - - - - R/W R/W R/W R/W
SME - - - - 0 0 0 0
DRV__ CNTRL(0x4067)
v 7 6 5 4 3 2 1 0
B DRV__CNTRI[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 2R filiik
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[15:12] RSV {RE5
THEsE
DRV_CNTR B9 {E KA BT & 12MHz 3+ &, Driver W N =tk =
DRV_ CNTR*4/DRV_ARR*100%
[11:0] | DRV_CNTR
BUE5ERE[0,4095]
7: 357 DRV_CR[DRVEN] = 1 B, ZA#EA DRV_CNTR
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19 WDT

ENRERRE— NIRRT MITE THENS, TERTREERFET, Bk MCU
HIFENBIER. BEIVANIERER: BEahE AR, EITONERRIHIRTE, SEAENSR
L, BIAAEXESE MCU S, ERMMIE 0 FigiET, AEREFETIRET, SE—RIT
BXEVOERRRTIRG, UBhLEEVOENNSRal, AR,

B VAEBEM 0 FFIATHEY, Zit83E] OxFFFC Bt —MSER 4 MNASIEI fHEHRIES
£ MCU £, RNl 0 FIRIE1T, BFESITPENGE VOAEIRES, B VOENRE
[EZ] WDT_ARR BYiRE(E, FEMAIRITE.

19.1 WDT R RSN

B MCU#EAFIE ERIRIEIUES, WDTISELEITEY, BHEENSRE
B MCUEFEEREF, WDTRSHKEMEM
B WDTER=RiHEMCUEEY, RST_SRIRSTWDTIREET

19.2 WDT #&{EiiEA

1. CCFG1[WDTENIE 1, BshEI )G, i TAM 0 FiaTtHEs;
2. 1%E WDT_ARR(KIRIEW T LARE B s E 1 ZA);
3. HTERFENE{THIZE WDT CRIWDTRF] = 1, Fi1¥it5tEEEZ] WDT ARR,

19.3 WDT F1F&3

19.3.1 WDT_CR (0x4026)

i 7 6 4 3 0
AR RSV WDTRF
il - - - - R/W

SiE - - - - 0
iz 2R fiiR
[7:1] RSV RE
B ayltatk
[o] WDTRF | 0: TENX
1: F1 1312588 E1% WDT_ARR BOIgEE, HEFRFIEITEL
19.3.2 WDT_ARR (0x4027)
i 7 6 4 3 0
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BIR WDT_ARR
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 2R iR
EIVQEH IS
[7:0] | WDT_ARR N
REEI VO BB MENS 8 (U
19.3.3 CCFG1 (0x401E)
iz 7 6 5 4 3 2 1 0
2R RSV LVWIE | WDT_EN RSV
it - R/W R/W - - - - -
SfME - 0 0 - - - - -
i E24 i p%
[71 RSV 1R85
LVW #&i ch ffr{sE BE
[6] LVWIE | 0: Ak
1: {§8E
WDT {§8E
[5] WDT EN | 0: R{&EgE
1: {E8E
[4:0] RSV RE
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20 RTC 50348
20.1 RTC EAINEEIEE]

RTC_TML[7:0] —»

RTC_TMH[7:0]— >,

RTC_EN
(active high)

INT_CTRL

RTC_EN
(active high)

RTC_IF
CNT_PROC >

IFINT INT OUT

sSNg v1iva NoW

g

20.2 RTC #{Fi%EA

20-1RTC EARINEEAEE]

537 RTCTM, RE RTC HHHERE, BLE RTC_STAIRTC_EN] =1, fE8E RTC it44,

20.3 RTC 1788

20.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH(0x402C)
fu 15 14 13 12 1 10 9 8
B RTC_TM[15:8]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShufE 1 1 1 1 1 1 1 1
RTC_TML(0x402D)
fiL 7 6 5 4 3 2 1 (]
B RTC_TM[7:0]
3] R/W R/W R/W R/W R/W R/W R/W R/W
SfE 1 1 1 1 1 1 1 1
i1 2 [Pl
RTC it 5783
(50] | RTC.TM 3 IEETHEEYER [a1E
5: RTC 1+H#281A 32768Hz BUSATM 0 iHHEISAEREEE, FEPENIE
K, THEEEE 0 FHFEI AR
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20.3.2 RTC_STA (0x402E)

i 7 6 5 4 3 2 1 0
£ | RTC.EN | RTC_IF RSV ISOSCE RSV
E-3:4] R/W R/WO - R/W - - - -
SiE 0 0 - 0 - - - -
1 2R fhid
RTC {88
[7] RTC_EN | 0: R{&E&E
1. {E8E
RTC thir ARG
HEEES T RTCTMEE 1
I
” RTC.IF 0: RALEFBIEMH
1. REPRISH
5:
0:380
1. TRX
(5] RSV | 1REE
R g
[4] ISOSCE 0: AfEhE
N 1. fsE8E
[3:0] RSV | 1REE
20.4 BIEPRE

20.4.1 B shEERIN

B EPROE R T A R BRSBTS AR AE P BRIRETERAVIN A, ROEIRIR: R —MSE 12 UA9HELER, WA
HRETE BT ENR, EL R 4 MEN P EABIKE,

WRAERE: PR E CAL_CRO[CAL_STA] = 1, FHiaHEIEFE, 1% CAL_CRO[CAL_BUSYIARZ{H
IS TER B LR, HROEFRM(CAL_CRO[CAL_BUSY] = 0)/F, EHEX CAL_CRO[CAL_ARRI&J{EEAN
2ERRITEEL RN 4 MENTEPAYE,
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20.4.2 B EFTFRE
20.4.2.1 CAL_CRO (0x4044) CAL_CR1 (0x4045)
CAL_CRO(0x4044)
fi 15 14 13 12 11 10 9 8
£iR CALSTA RSV CAL_ARR[11:8]
/CAL_BUSY
E-3:4] R/W1 - - - R/W R/W R/W R/W
ShfE 1 - - - 0 0 0 0
CAL_CR1(0x4045)
1 7 6 5 4 3 2 1 (]
=i CAL_ARR[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
1 & 135
B AR (S A
I
0: RIESFEST R
[15] CALSTA 1: RS EE T
/CAL_BUSY | _
5:
0: TRX
1: BB AT AE
[14:12] RSV 1R85
ROETHEE
(s FIRBY ST 4L RAAITEL 4 MERT P A EINVE
[11:0] | CAL_ARR
7 HUER 0 BRI NIEET P, =B OXFFF BFRAITHUE
(18 i 1@ S RETEI 1R)
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2110
21.1 10 &7

iR SHF 22 1N@F GPIO 58, 4879 P0.0 ~PO.1, P0O.5~P0.7, P1.1~P1.7, P2.0~P2.4,
P2.7, P3.0 ~P3.2, P3.4,

21.2 10 B2 & ik EA

81 GPIO ImOBBRXMIEH MR ESFRARKBEARMANIER, M: P0.0 MEIEIZHFR
PO, P1.0 B253%IZ557F28 P1, 1&g PO_OE. P1_OE BtEHONSFMAME,

B b THREBEFERENNAMN 1, EfROSFERSRIESE 21.3.9 PO_PU (0x4053)~
21.3.13 P4_PU (0x4057);

m . THRSBMEMREESE 53 GPIO BS4FH;

B #E P1_AN, P2_AN, P3_ANXNHEVUM 1, ERiRORESHFREMESE 21.3.6
P1_AN (0x4050) ~ 21.3.8 P3_AN (0x4052), imIREANERINESIKOG, FIEHFINEEX
M, H1EEEP1, P2, P3XMAYGIEH AR IRASH 0,

B P1.6~P1.7, P20~P24, P27, P3.0~P32, P3.4EikOBENEMERE LESH®

mo
21.3 10 778
21.3.1 PO_OE (0xFC)
17 7 6 5 4 3 2 1 0
ZR PO_OE
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
L7 B 5%
P0.0 ~ P0O.7 BYEI =5 A\ 4 HH s B
[7:0] PO OE | 0: A
1:
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21.3.2 P1_OE (0xFD)
iz 7 6 5 4 3 2 1 0
2R P1_OE
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 i 5%
P1.0 ~ P1.7 B9 = B {ERE
[7:0] P1_OE | 0: %A
1: W
21.3.3 P2_OE (OxFE)
fz 7 6 5 4 3 2 1 0
2 P2_OE
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
fz AR iR
P2.0 ~ P2.7 B9% =R A (s RE
[7:0] P2 OE 0: # A
1: W
21.3.4 P3_OE (OxFF)
i 7 6 5 4 3 2 1 0
2R P3 OE
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
f 2R 5%
P3.0 ~ P3.7 B9% = H (AL
[7:0] P3 OE 0: A
1. W
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21.3.5 P4_OE (0xE9)

v 7 6 5 4 3 2 1 0
2R RSV P4_OE[5:4] RSV P4_OE[2] RSV
Bl - - R/W R/W - R/W - -

SNME - - 0 0 - 0 - -

iz 2R i p%
[7:6] RSV RE

P4.4 ~ P45 $F A\ bl kR
[5:4] P4_OE[5:4] | 0: #@IA
1.
[3] RSV 1RE
P4.2 i\ %R
[2] P4_OE[2] | O:#IA
(b
[1:0] RSV RE
21.3.6 P1_AN (0x4050)

L7 7 6 5 4 3 2 1 0
2R P1_AN HBMOD RSV ODE1 ODEO
il R/W R/W R/W R/W R/W - R/W R/W

SNE 0 0 0 0 0 - 0 0
iz 2R 3%
P1.4 ~ P1.7 #EIER FaE
[7:4] P1 AN | 0: RfEgE
1: {E8E
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P13 18 EE, 5 P1_OE[BIAARE P1.3 HINAERINE 21-1 FiR
*21-1 P13 {EXEE
HBMOD | P1_OE[3] P1.3 &R}
0 0 Y EATPN
Bl | HBMOD 1, 1 | m
1 0 EEDLCEy
HFRBINGHHES, AHBNRABHBRTE
1 1 20mA, FF Hall (HiRERERH. WHIEHIED
B SR FHHERER.
[2] RSV RE
PO.1 SEEBARFFIRIEAY
[1] ODE1 | 0: AfEE
1: {8k
P0.0 SEERFFimERY
[0] ODEO | 0: AfEE
1: {Fge

21.3.7 P2_AN (0x4051)

1 7 6 5 4 3 2 1 (]
2R P2_AN
34 R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu 2R ik
P2.0 ~ P2.7 {EHIRT E4E
[7:0] P2_AN | 0: g8k
1. {F8E

21.3.8 P3_AN (0x4052)

i 7 6 5 4 3 2 1 0
£ | P11_PL | PO1_PL P3_AN
e 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
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17 2R i p%
P1.1 FHIEEPR{ERE
0: ANMFE8E
[7] P11_PL | 1: {&E8E
¥ AEERIBT{EARE P1.1 B9 LRI EBFRFN THIEBRR
P0.1 FHIEBFR{ERE
0: R{FEgE
[6] PO1_PL | 1: {&E8E
S RAEEIBTEARE PO.1 89 LR BB FEAN FHIEEFR
P3.0 ~ P3.5 #&E I {EAE
[5:0] P3_ AN | 0: RfshE
1: {E8E
21.3.9 PO_PU (0x4053)
iz 7 6 5 4 3 2 1 0
ZR PO_PU
ZEH 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%
P0.0 ~ PO.7 LHieBFAfEAE
[7:0] PO PU | 0: NsfE
1: {E8E
21.3.10 P1_PU (0x4054)
L7 7 6 5 4 3 2 1 0
2R P1_PU
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
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P1.0 ~ P1.7 L} EBE{FERE
[7:0] P1 PU | O: RfERE
1: fERE
21.3.11 P2_PU (0x4055)
i 7 6 5 4 3 2 1 0
2R P2_PU
KA R/W R/W R/W R/W R/W R/W R/W R/W
=L VR[] 0 0 0 0 0 0 0 0
iz AR iR
P2.0 ~ P2.7 LHiEBBE{ERE
[7:0] P2 PU | 0: RfERE
1: fERE
21.3.12 P3_PU (0x4056)
Liv4 7 6 5 4 3 2 1 0
B P3_PU
il 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
iz £ i iR
P3.0 ~ P3.7 LHiEBBEERE
[7:0] P3_PU | 0: NM#E&E
1: fERE
21.3.13 P4_PU (0x4057)
iz 7 6 5 4 3 2 1 0
BR RSV P4 PU[5] | P4_PU[4] RSV P4 PU[2] RSV
B it} - - R/W R/W - R/W - -
SiE - - 0 0 - 0 - -
iz am 3%
[7:6] RSV R85
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FU6832N1
P44 ~ P45 B9 L Hi BB pE{ERE
[5:4] | P4_PU[5:4] | O0: AfsERE
1. {E8E
(3] RSV RER
P4.2 L1 EBBA{ERE
[2] P4_PU[2] | 0: AN&ERE
1. {E8E
[1:0] RSV REB
21.3.14 PH_SEL (0x404C)
fu 7 6 5 4 3 2 1 0
£ | SPITMOD | UART1EN | UART2EN | T4SEL | T3SEL | T2SEL | T2SSEL | RSV
34 R/W R/W R/W R/W R/W R/W R/W -
ShfE 0 0 0 0 0 0 0 -
fi ZR ik
SPI MHL&IE TS MISO i AR
[71 | SPITMOD | 0: RS
1. BE&
HOS MR RXD, TXD 5 UARTT fE8E
[6] | UARTIEN | 0: &g
1: PO.5. P0.6 EF RXD, TXD F{#AE UART1
IHOS RN RXD2, TXD2 5 UART2 {£4E
[5] | UART2EN | 0: Rfs4E
1: P3.6. P3.7 £} RXD2, TXD2 F#{##E UART2
wOE AR Timers 8¢ Timer4S
[4] T4SEL | 0: REH
1: P0.1 8% PO.O(PH_SEL1[T4CT] = 1)EBA Timer4 KA R H
s OE AR Timer3 5 Timer3S
[3] T3SEL | 0: REH
1: P1.1 8% PO.1(PH_SEL1[T3CT] = 1){E4 Timer3 B9 A H
wASRA Timer2
[2] T2SEL | 0: REFA
1: P1.0 fEA Timer2 B A S
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P BRI FU6832N1
mAZ R Timer2S

[1] T2SSEL | 0: REH

1: PO.7 ¥EJ9 Timer2 B9 A H

[0] RSV RER

21.3.15 PH_SEL1 (0x404D)

i 7 6 5 4 3 2 1 (]
B RSV SPICT T4CT T3CT
i) - - - - - R/W R/W R/W

=LA [=] - - - - - 0 0 0

fu 2 3%

[7:3] RSV | 1R
SPI IhEEsERS
0: IhgeR4E%, PO.5 EJ9 SCLK, P0.6 fE79 MOSI

- spicT 1: IRERE#E, P0.0 #£79 MOSI, PO0.1 479 SCLK
E: FU6832N1 327 NSS 3IH), £/ SPI I1#ERs, ELE SPI_CR1[NSSMOD] =
00, f& NSS E5A&ERixO5!H
Timers4 INREEERE

[1] T4CT | O0: IhEEAREEHS, (£F PO.11EA Timer4 BYA R
1: IREEERE, {EF P0.0 /E7 Timers BUSIASH
Timer3 INREEERE

[0] T3CT | 0: Ih&EAREEHS, (£F P1.14EA Timer3 BYA R
1: INEERET, (E£M P0O.1/E Timer3 BIMA Rt

21.3.16 PO (0x80)

wOMESTEEE P0/1/2/3/4 XHHESAE, RMW IESiHINESERIERMW 5%
21-2), Eftiis<ihiab0: PORT E/,

iz 7 6 5 4 3 2 1 0
B GPO7 GP06 GPO5 GP0O4 GP0O3 GP02 GPO1 GPOO
il R/W R/W R/W R/W R/W R/W R/W R/W

S6iE 0 0 0 0 0 0 0 0
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fu ZR iR

[7] GP07 | i%0 GPO7

[6] GP06 | %0 GP06

[5] GPO5 | #%0 GP05

[4] GP04 | i GPO4

[3] GP03 | %0 GPO3

[2] GP02 | IO GPO2

[1] GP01 | #%[A GPO1

[0] GPOO | #%H GP0OO

21.3.17 P1 (0x90)

i 7 6 5 4 3 2 1 (]
B GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
i) R/W R/W R/W R/W R/W R/W R/W R/W

ShfE 0 0 0 0 0 0 0 0

fu £ 12

[7] GP17 | %0 GP17

(6] GP16 | %0 GP16

[5] GP15 | M0 GP15

[4] GP14 | %0 GP14

[3] GP13 | %0 GP13

[2] GP12 | %0 GP12

[1] GP11 | B0 GP11
[0] GP10 | #%0 GP10

21.3.18 P2 (0xA0)

fir 7 6 5 4 3 2 1 0
B GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
it R/W R/W R/W R/W R/W R/W R/W R/W

ShufE 0 0 0 0 0 0 0 0
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iz 2 iR
[7] GP27 i GP27
[6] GP26 %0 GP26
[5] GP25 %M GP25
[4] GP24 %0 GP24
[3] GP23 %M GP23
[2] GP22 imE GP22
[1] GP21 | %0 GP21
[0] GP20 i%H GP20
21.3.19 P3 (0xBO0)
fiz 7 6 5 4 3 2 1 0
BR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
- 3it) R/W R/W R/W R/W R/W R/W R/W R/W
SMiE 0 0 0 0 0 0 0 0
i am iR
[71 GP37 %[O GP37
[6] GP36 % GP36
[5] GP35 | i%[M GP35
[4] GP34 im0 GP34
[3] GP33 %M GP33
[2] GP32 | i%0 GP32
[1] GP31 %m0 GP31
[0] GP30 %0 GP30
21.3.20 P4 (OxE8)
i 7 6 5 4 3 2 1 0
B RSV GP45 GP44 RSV GP42 RSV
il - - R/W R/W - R/W - -
SiE - - 0 0 - 0 - -
iz 2 filiik
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P BRI FU6832N1
[7:6] RSV | 78
[5] GP45 | i GP45
[4] GP44 | %[ GP44
[3] RSV | RE
[2] GP42 | i%0O GP42
[1:0] RSV | RE
xR 21-2RMW i8¢
B ThagsiR
ANL BERMN5IEE
ORL BERNHIEE
XRL BERNRHIEE
JBC RIA1HIBRBkEE, F1BIBkEE, FHEAIEBO
CPL BNz E
INC,DEC m, WHEE
DJNZ BREHEE N0, R0k
MOV Px,y, C B CIELRIROPX,Y
CLR Px,y IwOPx,yiE0
SETB Px,y mAPxyE1
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/'-" IEIBTE FU6832N1
22 ADC
22.1 ADC &t

SHEY ADC 22— 12 (IiFRiBIESE 1258 ADC, WEEE 15 NE&E, Hob ADCI#E 0 ~ 13 A4+
EBSIR) ADC @&, ADC @& 14 SR ADC @&, VCC 5|i#142id ADC_CRIURATIOIEEE B ES FELL
[EE#IEA ADC @38 14 HTRE, REANIFIRFRIEEIM ADC i&i&E 0 K XZI ADC @& 14)F0
fil & SEA¥(BF FOC & SRAFARRF Timer1 ALASKIFETR) . IRFERAFNE RS G FTEAIRSAL
XIFFHIETF i ADCx_DR(x = 0 ~ 14), MURSFIFHIERARSEHNEI ADCx DR, MEiEE] FOC 1EHR
5% Timer1 #BHRIATTAREHIRE], FOC 18IREY Timer1 #RHIBX SFEREE UL RS FHIER
AR SRAEHIER ., MAREREGETR, INFRAENBREES, MR RER AR IR
HRERS, IRE—RZIENFEMAFEMIREREE, NS THMARE, MARETHKEE
WE R IRFREFER

ADC (E3#B9BEE 12MHz, RA£ESEH DAC_CR[5:2]. ADC_SCYC i&5E., XHEata s
$IRAEYEIESE ADC IS4,

22.2 ADC {EE

ADC_MASK[14:0]

P2. 0/AD0 DXF—>
P2. 3/AD1 PXF—>
P2. 4/AD2 <F—>
P2. 5/AD3 D<F—>»
P2. 7/AD4 D<——
P3. 2/AD5 [ X ——»
P3. 3/AD6 <—>
P3. 4/AD7 [ F—> AMUX ADC
P2. 1/AD8 < —>
P1. 6/AD9 [ }——»]
P1. 4/AD10 P<——>
P2. 6/AD11[>F—>
P1. 3/AD12 [ X}—»
P1. 5/AD13[X}—»

>

Vi

()
‘@)

= =iX

22-1ADC Zi8E FAREE

V1.4 246 www.fortiortech.com



Fortior Tech

UUBTE 3%

/ FU6832N1
ADC_CR
== =
‘g 5 ; S § E Interrupt to MCU
= |32 ===
Zl=<|3 2
A A
VDD5
FOC Trigger > if
Or L } VREF
Timerl Trigger \i \ 4 DRH/DRL

From
AMUXO0

22.3 ADC 12{FiiBEH
22.3.1 [RFFFRH#ER

ADC MASK

ADCEN

ADCBSY

ADCDRO

ADCDR1

ADC 121E:

\i

12-Bit SAR

ADC1_DRH/DRL
ADC ..

ADCI4 DRI/DRL

ADC_SCYC

22-2 ADC INEEEE]

_

Clear 0 By Hardware

<€— SetlStat ADC

Sampling
fime

Convension

Result 0

Sampling
time

Convension

A3
> MCU Read Results

Result 1

22-3 ADC |7 R0 E

1. EEASEHNADCESEBEVREF;
R EFREERFIYEEADC_MASK;
BEEMEENFEEFERIADC_ SCYC(&/IMENI);

ELEADC_CRIADCBSY] = 1, ADCFHATIE;

2
3
4. BEEADC_CRIADCEN] =1, {E&2ADC;
5
6

##IAADC_CR[ADCBSY] = 0, FIiEENADCH:HRLE
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’-‘ UUBTE FU6832N1

iE: ADCHRIMFARB(ERERYEE S MBS (BN S EREEIE2/3/4/F, MIRFRIFIEIREE
2/3/4, SAIETETRIAADC_CR[ADCBSY] = O/ BN IRERIRER),

22.3.2 R RHE#ER

L5380 FOC f5, 1®& 0/1/2/4/14 oJFF FOC fARHE, &g FOC_CRO[UCSELIEIRIBIE 2 5
B8 14 AT BE&BEMARE, ERHEEBRRKERERT, BE 4 ABLBR itrip WREEE, &
S FHEERRAFER T, & 0 7 ia BISRIFEIE, @& 1 79 ib BIRIEEE, E=HEBREHER
T, BiE 0 Hia FUKIFIEE, BE 14 ib FIREEE, Bl 4 ic FIREEE,

HEE) Timerl /5, BE 4 BTE4&BRMARRE, BE TIM1_CRI[TTISIERABERWESH
AE7 ADC, 2 CMPO_CR4[CMPOFS] = 0 B¢, @& 10 FF U HHEBERE, BE 9 AT VIEEER
¥, @& 8 BT W HEEBEXRE, % CMPO_CR4[CMPOFS] = 18Y, @& 10 BF U tHEBEXRE, @&
12 BF VBB ERE, 88 13 BT W ERERME,

22.3.3 mHEIEES

ZifF=5 ADCx_DRH #1 ADCx_DRL Sl &8RS I RN S F HAEF T, HETLUR
#& ADC_CRIADCALIGNIIEZRANFHARSMXTT, BHMABEMN 0 ~ VREF, HHEIELHENR
22-1 fi/R, ADCx_DRH #1 ADCx_DRL Z1788 R ERBIMEE N 0,
xR 22-1 MEBUEHESHFARNXR

BWABE BFF ERSMTF
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF OXOFFF Ox7FF8
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il FU6832N1
22.4 ADC 57738
22.4.1 ADC_CR(0x4039)

i 7 6 5 4 3 2 1 0
2R ADCEN | ADCBSY | ADCRATIO RSV ADCALIGN | ADCIE | ADCIF
- il R/W R/W1 R/W - - R/W R/W R/WO

=Lvi[=] 0 0 0 - - 0 0 0

1 i iR

ADC fs8¢
(7] ADCEN | O: R{E8E
1: {E8E
ADC IBE1&ADC ITEARAL
B
0: ADC =R
(6] ADCBSY :ADC Tt
5:
0: TRX
1: I5h ADC %53
7¥: ADC_MASK = 0 BT IS 1 TR X
ADC i&@i& 14 X VCC B EREP2ELL
[5] | ADCRATIO | 0: 1/12
1:1/6.5
[4:3] RSV REB
ADC #iEtE TV InsE
o1 | apcavien 0: ADC ¥URAXITF, ADC 4555 ADCx_DR[11:0]
1: ADC R IRBAIXSTF, ADC 45327 ADCx_DR[14:3]
T MAREEXNAZEN, BEALRSMNTT
ADC B {ERE (R B AR R P ET)

[1] ADCIE | 0: FNfEEAE
1. {F8E

- ADGIF ADC HRT B4 AREAL
SRR ADC R 5TRREY, tEHE 1
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E:
0: REREDHISH
1. REDUEREMG
B:
0:780
1. TRX
22.4.2 ADC_MASK (0x4036, 0x4037)
ADC_MASKH(0x4036)
fi 15 14 13 12 11 10 9 8
&R RSV | CH14EN | CH13EN | CH12EN | CH11EN | CH10EN | CH9EN | CHSEN
il - R/W R/W R/W R/W R/W R/W R/W
=LV - 0 0 0 0 0 0 0
ADC_MASKL(0x4037)
fi 7 6 5 4 3 2 1 0
2R CH7EN | CH6EN | CH5EN | CH4EN | CH3EN | CH2EN | CH1EN | CHOEN
i} 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 =4 (23t
[15] RSV | 1RE8
[14] | CH14EN | ADC @& 14 f&8¢
[13] | CH13EN | ADC @& 13 f&4¢
[12] | CH12EN | ADC @& 12 {EAE
[11] | CH11EN | ADC @& 11 f4¢
[10] CH10EN | ADC i&i& 10 figg
[9] CH9EN | ADC @& 9 fs&E
[8] CHBEN | ADC i@j& 8 f& 8¢
[7]1 CH7EN | ADC i@i& 7 {4
[6] CH6EN | ADC i@ji& 6 f 8¢
[5] CH5EN | ADC i@j& 5 {8
[4] CH4EN | ADC @& 4 f 8¢
[3] CH3EN | ADC i@i#& 3 f&4¢
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’-‘ UUBTE FU6832N1

2] CH2EN | ADC i&J& 2 {##E

[1] CH1EN | ADC i&@i& 1 {8

(0] CHOEN | ADC j&i& 0 {#AE

7 M SRR TTHECE ADC_MASK,

22.4.3 DAC_CR(0x4035)

DAC_CR (0x4035)

fu 7 6 5 4 3 2 1 0
Z# | DACEN | DACMOD ADC_SCYCH[3:0] RSV
it R/W R/W R/W R/W R/W R/W - -

SuE 0 0 0 0 1 1 - -

i B R
[7] DACEN 7T DAC =% DAC_CR (0x4035) 1588
[6] DACMOD | & DAC &% DAC_CR (0x4035) iBH

ADC R EHIZEE, ADCEi& 8 ~ 13 HRIRE.,

ADC_SCYCH | ADC_SCYCHI[3] = 0 B, R+ REH#i% ADC_SCYCH [2:0]4 ADC B4 A
[3:0] ADC_SCYCHI[3] = 1 B, R#EHI/(ADC_SCYC [2:0]*8 + 7)1 ADC B

[AHA

[1:0] RSV REE

[5:2]

22.4.4 ADC_SCYC (0x4038)

ADC_SCYC (0x4038)

17 7 6 5 4 3 2 1 0
2R ADC_SCYC[7:4] ADC_SCYC[3:0]
ZEHY R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 1 1 0 0 1 1
L7 2R iR

ADC R#FHBIRE, ADCEE 5~ 7. 14 HHAHIRE,

ADC_SCYC ADC_SCYC[7] = 0 B, R#¥EHE/ ADC_SCYC [6:4]1 ADC B $h/EHA
[7:4] ADC_SCYC[7] =1 BY, R#¥FEEB/(ADC_SCYC [6:4]*8 + 7)1 ADC B %

%8

[7:4]
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/'- IBIBR %

FU6832N1

[3:0]

[EIHA

ADC Xt REHAIKE, ADCEEO0. 1. 3. 4 HEIRE,
ADC_SCYC ADC_SCYC[3] = 0 B, X#EHI N ADC_SCYC [2:0] ADC B4t E1HR
[3:0] ADC_SCYC[3] =1 BY, F#EEEA(ADC_SCYC[2:0]*8 + 7)1 ADC B

22.4.5 ADCO_DR (0x0300, 0x0301)

ADCO0_DRH(0x0300)
fi 15 14 13 12 11 10 9 8
2R ADCO_DR[15:8]
el R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
ADCO_DRL(0x0301)
fiL 7 6 5 4 3 2 1 (]
BN ADCO_DR[7:0]
KR R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
1 ZR ik
IR #4230 ADC 355 Rk /S, ADC I8 0 Haiess
[15:01 | ADCO_DR | #iE+R#& ADC_CRIADCALIGN]EZIFF A
T bR RIEER ADC ZRASFHEN ST
22.4.6 ADC1_DR (0x0302, 0x0303)
ADC1_DRH(0x0302)
1 15 14 13 12 1 10 9 8
B ADC1_DR[15:8]
xE R R R R R R R R
ShufE 0 0 0 0 0 0 0 0
ADC1_DRL(0x0303)
1 7 6 5 4 3 2 1 0
B ADC1_DR[7:0]
3] R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
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’-’ RIS 2 FU6832N1
I SR fiid

IR RAEER ADC i 5ThkfE, ADC BB 1 iEitadk
[15:0] | ADC1_DR | £i3E+R#E ADC_CR[ADCALIGNIIERIIFA R
i R REED ADC ERASEMRZEIM ST FR

22.4.7 ADC2_DR (0x0304, 0x0305)

ADC2_DRH(0x0304)

fi 15 14 13 12 11 10 9 8
BN ADC2_DR[15:8]

il R R R R R R R R

ShfE 0 0 0 0 0 0 0 0

ADC2_DRL(0x0305)

v 7 6 5 4 3 2 1 0
BR ADC2_DR[7:0]
EJid] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
f 2R 3%

e RAFHET ADC $e#25cmk/E, ADC BiE 2 3iRsh
[15:0] | ADC2_DR | ##EtR#E ADC_CR[ADCALIGNIIEZEIIFF AR
7 AR IEIRER ADC BERASEMEMTEFR

22.4.8 ADC3_DR (0x0306, 0x0307)

ADC3_DRH(0x0306)
i 15 14 13 12 11 10 9 8
B ADC3_DR[15:8]
3] R R R R R R R R
=LA =] 0 0 0 0 0 0 0 0
ADC3_DRL(0x0307)
i 7 6 5 4 3 2 1 0
B ADC3_DR[7:0]
3] R R R R R R R R
=LivA[=] 0 0 0 0 0 0 0 0
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’-’ RIS 2 FU6832N1
iz SR g

IR AFAE T ADC 45 5epk/S, ADC IBIE 3 Hi4%ER
[15:01 | ADC3_DR | ##EtR#E ADC_CR[ADCALIGNDEEXIFF A
i MARERN ADC ZERARENELHFR

22.4.9 ADC4_DR (0x0308, 0x0309)

ADC4_DRH(0x0308)
fz 15 14 13 12 11 10 9 8
=L ADC4 _DRI[15:8]
g3 R R R R R R R R
EhfE 0 0 0 0 0 0 0 0
ADC4_DRL(0x0309)
fz 7 6 5 4 3 2 1 0
=L ADC4_DR[7:0]
g3 R R R R R R R R
e 0 0 0 0 0 0 0 0
1z B g
I f= R AR T ADC 43 55hk/S, ADC IBIE 4 $eiR4E
[15:0] | ADC4_DR | ##EHR#E ADC_CRIADCALIGNIEZEXFF AT
T R REFRT ADC BERASEHEM S 7

22.4.10 ADC5_DR (0x030A, 0x030B)

ADC5_DRH(0x030A)
i 15 14 13 12 11 10 9 8
ZiR ADC5_DR[15:8]
xR R R R R R R R R
=L VA= 0 0 0 0 0 0 0 0
ADC5_DRL(0x030B)
i 7 6 5 4 3 2 1 (]
ZiR ADC5_DR[7:0]
E- il R R R R R R R R
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/'-' IEIBTE FU6832N1
SNME 0 0 0 0 0 0 0 0
iz 2 iR
IR RAEAER ADC 55Tk fE, ADC BIE 5 iEitash
[15:0] | ADC5_DR | £iiE+R#E ADC_CR[ADCALIGNIIERIFA R
A REER ADC ERASEHNZENS1FEE
22.4.11 ADCé6_DR (0x030C, 0x030D)
ADC6_DRH(0x030C)
iz 15 14 13 12 11 10 9 8
BR ADCé_DR[15:8]
EJid] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC6_DRL(0x030D)
iz 7 6 5 4 3 2 1 0
BR ADCé_DR[7:0]
B3] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
iz 2R i p%
PR AEAE T ADC 35355 R/E, ADCI@IE 6 iEHhss
[15:0] | ADC6_DR | #iER#E ADC_CR[ADCALIGNIEZEXIFZA R
A RIS ADC ERASEHZENS1FEE
22.4.12 ADC7_DR (0x030E, 0x030F)
ADC7_DRH(0x030E)
v 15 14 13 12 11 10 9 8
2R ADC7_DR[15:8]
i) R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC7_DRL(0x030F)
v 7 6 5 4 3 2 1 0
2R ADC7_DR[7:0]
EJidl R R R R R R R R
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/'-' IEIBTE FU6832N1
SNME 0 0 0 0 0 0 0 0
iz 2 i 5%
IR RAEAER ADC 55Tk fE, ADC BB 7 iEitask
[15:0] | ADC7_DR | £3E+R#E ADC_CR[ADCALIGNIIERIFA R
A REER ADC ERASEHNZENS1FEE
22.4.13 ADC8_DR (0x0310, 0x0311)
ADC8_DRH(0x0310)
iz 15 14 13 12 11 10 9 8
2R ADC8 DR[15:8]
EJid] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC8_DRL(0x0311)
iz 7 6 5 4 3 2 1 0
BR ADC8_DR[7:0]
B3] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
iz 2R i p%
AR R 4E ADC 355/, ADC @8 8 #Eist
[15:0] | ADC8_DR | #{iER#E ADC_CR[ADCALIGNIEZEXIFZA R
A RIS ADC ERASEHZENS1FEE
22.414 ADC9_DR (0x0312, 0x0313)
ADC9 _DRH(0x0312)
f 15 14 13 12 11 10 9 8
2R ADC9_DR[15:8]
i) R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC9_DRL(0x0313)
v 7 6 5 4 3 2 1 0
2R ADC9_DR[7:0]
EJidl R R R R R R R R
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/'-' IEIBTE FU6832N1
SNME 0 0 0 0 0 0 0 0
iz 2 i 5%
IR RAEER ADC 55Tk fE, ADC BB 9 iEitadt
[15:0] | ADC9 DR | £iiE+R#E ADC_CR[ADCALIGNIIERIIFA R
A REER ADC ERASEHNZENS1FEE
22.4.15 ADC10_DR (0x0314, 0x0315)
ADC10_DRH(0x0314)
iz 15 14 13 12 11 10 9 8
2R ADC10_DR[15:8]
EJid] R R R R R R R R
SfE 0 0 0 0 0 0 0 0
ADC10_DRL(0x0315)
iz 7 6 5 4 3 2 1 0
BR ADC10_DR[7:0]
B3] R R R R R R R R
SNME 0 0 0 0 0 0 0 0
iz 2R i p%
IR FrRiEE T ADC #3855/, ADCI@IE 10 g R
[15:0] | ADC10_DR | #iER#E ADC_CR[ADCALIGN]IE#ZEXIF A
A RIS ADC ERASEHZENS1FEE
22.416 ADC11_DR (0x0316, 0x0317)
ADC11_DRH(0x0316)
f 15 14 13 12 11 10 9 8
2R ADC11_DR[15:8]
i) R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC11_DRL(0x0317)
v 7 6 5 4 3 2 1 0
2R ADC11_DR[7:0]
EJidl R R R R R R R R
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EfE 0 0 0 0 0 0 0 0
iz 2R iR
IR RAEAER ADC 55T hk/E, ADCIEIE 11 ##gER
[15:0] | ADC11_DR | ##E4R#E ADC_CR[ADCALIGN]&ZRXI35 A =
A REER ADC ERASEHNZENS1FEE
22.417 ADC12_DR (0x0318, 0x0319)
ADC12_DRH(0x0318)
iz 15 14 13 12 11 10 9 8
BR ADC12_DR[15:8]
EJid] R R R R R R R R
SfE 0 0 0 0 0 0 0 0
ADC12_DRL(0x0319)
iz 7 6 5 4 3 2 1 0
BR ADC12_DR[7:0]
B3] R R R R R R R R
SNE 0 0 0 0 0 0 0 0
iz 2R i p%
i PmRAEAE T ADC 35455 RfE, ADCIEIE 12 #iER
[15:0] | ADC12_DR | #ER#E ADC_CR[ADCALIGN]IEZEXIF AR
A RIS ADC ERASEHZENS1FEE
22.4.18 ADC13_DR (0x031A, 0x031B)
ADC13_DRH(0x031A)
v 15 14 13 12 11 10 9 8
2R ADC13_DR[15:8]
i) R R R R R R R R
SNME 0 0 0 0 0 0 0 0
ADC13_DRL(0x031B)
v 7 6 5 4 3 2 1 0
2R ADC13_DR[7:0]
EJidl R R R R R R R R
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’-’ RIS 2 FU6832N1
ShifE 0 0 0 0 0 0 0 0
iz SR fiid

IR RAEAER ADC i 5Thk/a, ADCIEIE 13 g R
[15:0] | ADC13_DR | #i#E4R#E ADC_CR[ADCALIGN]&EZRXIT5 A =
A REER ADC ERASEHNZENS1FEE

22.4.19 ADC14_DR (0x031C, 0x031D)

ADC14_DRH(0x031C)
1 15 14 13 12 1 10 9 8
BN ADC14_DR[15:8]
il R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
ADC14_DRL(0x031D)
fi 7 6 5 4 3 2 1 (]
ZiR ADC14_DR[7:0]
il R R R R R R R R
ShfE 0 0 0 0 0 0 0 0
fu E=4 fhid
Il Fr R 420 ADC ##a5SRfE, ADC @& 14 B4
[15:0]1 | ADC14_DR | ¥#&tR#E ADC_CRIADCALIGNI&R 75
i iR RIS ADC ERASEHMEIFFER
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23 DAC
23.1 DAC &7

SR RERERAM N DAC 23R, Eoh DACO 79 9 [u#itRiL#ss, DACT1 B 6 (uEiRELiRER,

23.2 DACO IJEEIER

[6]
[6]

VREF

P2_AN
P2 OE

DACEN —»

DACODAT[8:0] 2, j—@ P2.6/[DA0/C3M

C3P |+
e
DACMOD | CMP3 > C30
gy

23-1 DACO IAEEE

DACOOUT

<

S0E 23-1 FiR, DACO 45 9 (UAVAIFEURRIR NRINB EXELRER 3 NRBARIT BT
BLIRARP, RNTUERERDE P2.6 5IH,

FE:
1. DACO MBI HBRIKEIgE, ReEmBSRE, HIMIERERLRAE, ERIEHEERERS
W

2. YNF DACO $#itHZ P2.6/DA0 5|, BEE: P2_AN[6]=1, P2_OE[6]=1

3. DACO {£F VREF {EBEZHE, {#8E DACO EEHEE: VREF CR[VREFEN]=1, DAC_CR
[DACEN]=1

4. HMHEBESEER DAC_CRIDACMODIEE, DAC_CRIDACMODI=0 Y, #MitieBEEER 0~

VREF, DAC_CR[DACMOD]=1 B A¥mBEimtiEl, HtiB/EEE VHALF ~ VREF,
% 23-1 AEIBCET DACO HIEB A

DACODATI8:0] DAC §iith B3 & DAC Hith BB /E
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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23.3 DAC1 IIREIEE

[3]
[3]

VREF

—O
P2_AN
P2 OE

DACEN —»

DACI1DAT[5:0] ﬁGL» DACl

4
DACMOD ——————» C40
CaM

23-2 DAC1 TOEEHER

va!

—X] P2.3/DAL/CAP

VREFN
_DAC10UT

—

VHALF —O

SNE 23-2 Fii, DACT 4§ 6 URVEIFESHIRNRINBEEELRER 4 WERMAKTLUBT
ERRMEER, FETLEERLE P2.3 51/,

FE:
1. DACT ¥MiBTEHRIRTNAEH, REEH MRS, HI/IMIERERMRS, TREHEERES
W

2. % DACT WithZ P2.3/DA1 5IM), BCE: P2_AN[3]=1, P2_OE[3]=1

3. DAC1{£H VREF fE&Z 8%, {8 DAC1 FEEE: VREF.CR[VREFEN]=1, DAC_CR
[DACEN]=1

4. HH®BETEER DAC_CRIDACMODIRE, DAC_CR[DACMOD]=0 bY, #HBETEEN 0 ~

VREF, DAC_CRIDACMOD]=1 B y=keB E#gItHAR, HitheBEEE VHALF ~ VREF,
%% 23-2 AEECE T DACT HIsEERH

DAC B E DAC it EBIE
DAC1DAT[5:0]
DAC_CR[DACMOD]=0 DAC_CR[DACMOD]=1
0x00 0 VHALF
0x20 VREF/2 (VREF-VHALF)/2+VHALF
Ox3F VREF*63/64 (VREF-VHALF)*63/64+VHALF
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FU6832N1
23.4 DAC 51788
23.4.1 DAC_CR (0x4035)
iz 7 6 5 4 3 2 1 0
E=4 DACO_1EN | DACMOD ADC_SCYCH[3:0] RSV
e it R/W R/W R/W R/W R/W R/W - -
=L [ 0 0 0 0 1 1 - -
{72 E24 7 37
DACO&1 {E8¢
[7] DACO_1EN 0: RfsEAE
1: {E8E
DAC ER IR E
[6] DACMOD 0: IEE#&E={, DAC HiBEBEEE 9 0 2 VREF,

1: FEBERIRIN, DAC HitHs®BEEE VHALF E VREF,

[5:2] ADC_SCYCH[3:0]

0 ADC Z %5 DAC_CR(0x4035)35%88

[1:0] RSV

=&

23.4.2 DACO_DR (0x404B)

i 7 6 5 4 3 2 1 0
BiR DACODATI[8:1]
il 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 3%
DACOD R
[7:0] DACO =283 8 it A
AT[8:1]
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FU6832N1
23.4.3 DAC1_DR (0x404A)
i 7 6 5 4 3 2 1 0
2R DACO DR O| RSV DAC1DAT
it R/W - R/W R/W R/W R/W R/W R/W
SNME 0 - 0 0 0 0 0 0

i B i p%

[7] DACO_DR_0 | DACO #=#II88 IR EIBEA

[6] RSV RE
[5:0] DACIDAT | DACT 1228 6 (B IMA
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24 DMA

24.1 DMA I8E5i% AR

DMAO CRO |[ DMAL CRO ] . .
[DMACFG] [DMACFG] ENDIAN'| - DMATE

UART to XRAM request i

- Y /
XRAM to UART request - DMAO LEN | DMAO BA | Channel 0
—- -
I2C to XRAM request - DMAEN || DMABUSY | | DMAIF
DMA
XRAM to I2C request ENGINE
-

DMA1_LEN | DMAI_BA | Channel 1

SPI to XRAM request

XRAM to SPI request DMAEN DMABUSY DMAIF

24-1 DMA TBEHEE]

DMA #RREEZ— M IUEER DMA 2§88, B TIMR(SPI. UART. 12C)5 XRAM ZiEIHVE
BHIREM ORI LUEZEL IRAM £3R), (&3 F2% DMA 33 XRAM BIARIEHEAR T CPU X4 XRAM HY
EEIESIRE, ERNEKEN XRAM HaaRIAHIITHEE, ZIFEMEEPINEIREMERIRE,
XEFPR{ERE,

B35/ DMA HUIRIESTE:

1. BEEFEREINR, BIRIEERET DMAX_CRO[DMACFGIIZE DMA #EEHIMIBAR L@

&;
2. i%E DMA lffEas. EMIRFLUIREEEN XRAM Eiatttt, AFS
DMAx_CRO[DMAEN]# DMAx_CRO[DMABSY] =1, /&) DMA;
3. HURMEWISSEEE, DERARENAL DMAX_CRO[DMAIFIEEHAE 1, SIEEES 0;
4. 5 DMAx_CRO[DMABSY] =1, BNEJER/EEN DMA,

24.2 DMA 7788

24.2.1 DMAO_CRO (0x403A)

i 7 6 5 4 3 2 1 0
£ | DMAEN | DMABSY DMACFG DMAIE | ENDIAN | DMAIF
e R/W R/W1 R/W R/W R/W R/W R/W R/W

gufE 0 0 0 0 0 0 0 0
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UUBTE FU6832N1

i

B

[7]

DMAEN

DMA &i& 0 {4
0: RfERE
1: fERE

[6]

DMABSY

DMA @& 0 1TIRZ/IZ5h
I

0: @& 0 =R

1. 1818 0 IETE1&H

5:

0: BEBX
1. BahiBiE 0 FriafE

al

[5:3]

DMACFG

DMA &i& 0 MR 575 miEE
000: M UART1 E| XRAM

001: A\ XRAM | UART1

010: M 12C E] XRAM

011: M\ XRAM || 12C

100: M SPI | XRAM

101: M\ XRAM Z| SP|

110: A UART2 | XRAM

111: A XRAM | UART2

E: S8 0 RS A i3

[2]

DMAIE

DMA thif{EaE
0: RfEARE
1: {E8E

[1]

ENDIAN

DMA #iE{& IR

0: BfUF Rl kix

1 R F T R R IX

T WAIANR BT 16 AU EIRIEN, 8 (BRI MNES N 0; ZHiEiE 05
1 IERSH AT RE,

[0]

DMAIF

DMA &8 0 &P B AmS AL
I

0: RREPRIEMH

1. REPRISEH
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5.
0:350
1. FrEh S

24.2.2 DMA1_CRO (0x403B)

i 7 6 5 4 3 2 1 0
£#R | DMAEN | DMABSY DMACFG DBGSW | DBGEN | DMAIF
B R/W R/W1 R/W R/W R/W R/W R/W R/W

S4E 0 0 0 0 0 0 0 0
iz AR fiidk

DMA J&iE& 1 fE8E
[7] DMAEN | 0: Nf$Ege

1: fsERE

DMA @& 1 1R/ B 5h
B

0: @& 1 =R

[6] DMABSY | 1: @& 1 [E1E&i
5.

et

@& 1 Fiatkia

DMA @& 1 IMR 5 H )ik

000: A UART1 E| XRAM

001: M XRAM | UART1

010: M 12C E] XRAM

011: A XRAM I 12C

100: A SPI ] XRAM

101: M\ XRAM Z| SPI

110: A\ UART2 | XRAM

111: A XRAM | UART2

7 HiBE 1 TR AR TR

Debug &80 X i#%4%

[2] DBGSW | 0: Debug Xi#i%#F XSFR(S titthtit == (8): 0x4020 ~ Ox40FF)
1: Debug XiFi%#F XRAM(S i 11t 25 /8]: 0x0000 ~ 0x0317)

0: %5
1. 8

[5:3] DMACFG
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Debug 1R {F&E

% DMA1_CRO[DMACFG]EZE ) 101, DMAT_CRO[DBGEN] = 1 B, DMA %%
HA Debug 183, LLES{E#E SPI, DMA BE14S DMA1_CRO[DBGSWIEERX
I AR X EIREEE MOSI RiXHZE, DMA1_BA/DMA1_LEN BFIEEX
RAEXEIRI R A I RSB E .,

(N

1: {F8E

7 A Debug /5, DMA &E&E 1 FRIEmNXHA

DMA @& 1 RSB HAREAL

B

0: REREDUIEMG

[0] DMAIF | 1: REFBREH

5:

0:380

1: FEAE BT SEH

[1] DBGEN

24.2.3 DMAO_LEN (0x403C)

1 7 6 5 4 3 2 1 (]
=i RSV DMAO_LEN
E3i0) - - R/W R/W R/W R/W R/W R/W
ShfE - - 0 0 0 0 0 0
1 £ ik
[7:6] RSV REB

DMA @& 0 fEHKEERE

i£: DMA JBi& 0 BRIfERNFEHRENFH(0 XRE 1 F1H)

[5:01 | DMAO_LEN | 5: DMA i&i& 0 XRAM $URIEMKE

7 HiE@iE 0 IR AT K3, 2 DMAO_CRO[ENDIAN] = 1(&=F T 55#%
ek &iX)8Y, #E7EF DMAO_LEN 8BRS,
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UUBTE 3%

FU6832N1
24.2.4 DMAO_BA (0x403E, 0x403F)
DMAO_BAH(0x403E)
17 15 14 13 12 11 10 9 8
B RSV DMAOQ_BA[10:8]
ZEH - - - - - R/W R/W R/W
EfME - - - - - 0 0 0
DMAO_BAL(0x403F)
17 7 6 5 4 3 2 1 0
2R DMAO_BA[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 2R iR
[15:11] RSV 1R85
DMA iBi& 0 iR itz E
DMA @& 0 XRAM Btk
HiBE 0 DRSS AT KT
[10:0] | DMAO_BA
SE: @& 0 1£5AY XRAM ik 2= i8] X 157 59: DMAO_BA[10:0] ~
(DMAO_BA[10:0] + DMAO_LEN[5:0])
24.2.5 DMA1_LEN (0x403D)
i 7 6 5 4 3 2 1 0
BR RSV DMA1_LEN
B - - R/W R/W R/W R/W R/W R/W
SNME - - 0 0 0 0 0 0
f 2R 5%
[7:6] RSV 1RE
DMA @& 1 (IR KERE
[5:0] DMA1_LEN | iE: DMA i&& 1 BRIERINZTEFE/NFTH(0 XRE 1 1)
S: DMA @& 1 XRAM iR(EHE
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UUBTE 3%

FU6832N1

3 HEE 1 OSSR AT, % DMAO_CRO[ENDIAN] = 1R 5&iE
sk &3X)BS, #ETF DMAT_LEN RBEREFTE,

24.2.6 DMA1_BA (0x4040, 0x4041)

DMA1_BAH(0x4040)
1 15 14 13 12 1 10 9 8
2R RSV DMA1_BA[10:8]
-] - - - - - R/W R/W R/W
SiE - - - - - 0 0 0
DMAT_BAL(0x4041)
fu 7 6 5 4 3 2 1 (]
2R DMA1_BA[7:0]
i) R/W R/W R/W R/W R/W R/W R/W R/W
ShfE 0 0 0 0 0 0 0 0
fu & 13
[15:11] RSV REB
DMA i&i& 1 iR iatth it ic &
DMA i&j& 1 XRAM Atk
(0:0] | DMAT BA LEE 1 DRSS AT R
B E 1 EREEN XRAM Hi it = 8 X i 9. DMA1_BA[10:0] ~
(DMA1_BA[10:0] + DMA1_LEN[5:0])

iE: 2 DMA BEIMRIEFN 12C BF(EFEM 12C E| XRAM, M XRAM | 12C), 12C i&@iflEY START +
Address iR MCU 3{4ERR, 12C MBS, #HidZ STOP, ECE 12C_SR[I2CSTP] = 0 LAERR 12C
thitr, FHEFSE DMA &4,

V1.4

269

www.fortiortech.com




. Fortior Tech

’-’ UUBTE FU6832N1

25 VREF

25.1 VREF 1&1RBVIZ(EiH R

VREFEN—\L
VBG O———+

VDD5

REFVSEL[1:0]
I 2 01

25-1 VREF && B [Ek#F

VREF 2R 89k 5 NE 24-1 Fim, VREF RSEBEEMIER, TJ@ ADC F DAC 1EIR1Z
HRBSEREEBE, VBC ZHGH NERANEE.

BZE VREF_ CR[VREFEN] =1, &8 VREF, VREF CRIVREFVSELIi&ZMt®BE, VREF BEE
SR AEAT ADC B9ZEHEM DAC NSEBE,

25.2 VREF F{7&%

25.2.1 VREF_CR (0x404F)

i1 7 6 5 4 3 2 1 0
B VREFVSEL RSV | VREFEN RSV VHALFEN
xE R/W R/W - R/W - - - R/W

SE 0 0 - 0 - - - 0

i1 E=4 7 1::pUS
VREF 1&g H &% 8 EiEF
00: 4.5V

[7:61 | VREFVSEL | 01: VDD5

10: 3V
11: 4V

[5] RSV {REB
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/l- BEUBTE FU6832N1
VREF t&3RfsERE
“l VREFEN 0: REgE, 1RE P3_AN[5] =1, SMISEBEM P35 A
1: f§RE, IRE P3_AN[5] =1, I} VREF &% HE P3.55|H, 3IHIIME
0.1uF ~ 1uF B&B1RE VREF IREM,
[3:1] RSV RER
VHALF {88
[0] VHALFEN | 0: FRf#AE
1. {E8E

7E: FU6832N1 RaefER VDD5 179 VREF BBJE,
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26 VHALF
26.1 VHALF {&RA912(Ei5%ER

VREF

[2]

<—VHALFEN

26-1 VHALF &3 83 DM AR LR

VHALF #2REIMSINE 26-1 FiR, ZIERF-4SEBE VREF/2,
BCE VREF CRIVHALFEN] =1, {#8E VHALF, FISHBEHZE P3.2, SIHIYME 1uF BS,

26.2 VHALF &RV 5 17788

VHALF 12%|Z5 17282 % VREF CR (0x404F),
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27 i&HY
27.1 &M

SHRRZEMRE 3 MEEREIEEARR, 25179 AMPO, AMP1, AMP2, S MNERISHEIE
B9fERElR, Ho AMPO BJECE 9 e RIZIE IR =R.

Z
LLl
X
o
>
<
AMPXP [X}——o -
AMPXO
AMPXM [X}—— —
27-1 BE AR RREE
27.2 i@HRAEIRER
27.2.1 BE&BIREHIE AMPO
AMPO BB PGA EHBMART, 2 M ITIEETR,
27.2.1.1 AMPO &i@iEz
Z
L
5
AMPO_GAIN=000 =
P3.1/A0P XF——
P2.7/A00
P3.0/AOM DJ— —

27-2 BLBIRIEI AMPO

B BiREAvE AR BT R avimOME 27-2 Fis. B2E AMP CRIAMPOEN] = 1, {E&E AMPO,
BB EEMEEEN="NE0 P2.7. P3.0 1 P3.1 £EPEE MiEIEE1ER,
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27.2.1.2 AMPO PGA Z/EAER

Z  AMPO_GAIN
o 001>2X
S 010>4X
< 011->8X
100>16X
v 1k Q P3.1/A0P h 101>32%
X{Vout
1kQ P3.0/A0M
Vo A AN X L P2.7/A00

27-3 AMPO T{E7E PGA ZHXHIAIEL

WE 27-3 Fr7R, AMPO BIIEM A IRFN S AIRIESMEREB IR 45 Bl SREA— 1kQ HIEEPE,
£/ AMPO PGA Z9 M AER BT, &id AMPO_GAIN i&ERA(ESL, B E AMP CR[AMPOEN]=1,
fE8E AMPO, EHEYEE SAZBAIXZR S: Vout = VHALF + (V1 - V2)*AMPO_GAIN,

27.2.2 HERIEN (AMP1/AMP2)

27.2.2.1 AMP1

AMP1EN

P1.6/ALP X}— +
— %] P2.0/A10
PL7/AIM DX<}—— —

27-4 AMP1 g Al tHAR X im0

RS AR X MR O WNE 27-4 Fiz, BEE AMP.CRIAMPIEN] =1, {EREAHEEREHT
AMP1, BEHRISHEXREXEI="DiRO P1.6. P1.7 7 P2.0 2EHKEMIRIIE SR,
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/-- BT % FU6832N1
27.2.2.2 AMP2
Z
Ll
o
S
<
P2.1/A2P X}—— +
———[X] P2.3/1A20
P2.2/A2M X<}——

27-5 AMP2 i AR AR K i O

R SRS A A HiR XS N 9im O 40 27-5 Fin, BCE CMP.CRIAMP2EN] = 1, fEREMEEIRIE
I AMP2, FERISHEREXRI =R P2.1. P2.2 71 P2.3 2EPREBNHERIE SR,

27.3 TS 1738

27.3.1 AMP CR (0x404E)

i 7 6 5 4 3 2 1 (]
2R RSV AMP2EN | AMP1EN | AMPOEN
i) - - - - - R/W R/W R/W

SiE - - - - - 0 0 0
i ZR iR
[7:3] RSV REB
AMP2 {8
[2] AMP2EN | 0: fsEgE
1. {F8e

AMP1 fE8E
[1] AMP1EN | 0: RfsEgE
1. {F8E
AMPO {8
[0] AMPOEN | 0: R{g&E
1. {F8E
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FU6832N1
27.3.2 AMPO_GAIN (0x4034)
fu 7 6 5 4 3 2 1 0
ZHR RSV AMPOQ_GAIN
-3t - - - - - R/W R/W R/W
=LA [ - - - - - 0 0 0
fu E=4 1 fid
[7:3] RSV =&
IBIIKEEIRE
000: I A EE RSN EBERIREL B
001: 2 f&
010: 4 &
011: 8 f&
100: 16 15
[2:0]1 | AMPO_GAIN | 101: 32 f&
110: {RE8
11: {RE

E: REMAEHARGBRA, HMABEEZRN 0, HWHEEN

VHALF, WNEEHMAR, B2 AMP0_GAIN =000, {FRAYMBEIRECEN

NEES
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28 thEi=R
28.1 LB =RIR{FiRER
28.1.1 Lb%z8 CMP3

CMP3HYS
CMP3EN

P20 [ >

P2.3 D—‘
P2.7/C3P [ >——]

PZ_AN[B]:[)\_I\
P2_OE[6]
P26/C3M [ >

VREF

CMP3MOD[1:0]

CMP30UT

9Bit

DACODAT[8:0] — [

DACEN

28-1 CMP3 HUIA I HAEX(ES

CMP3 YA Hi% O30 E 28-1 Fi7R.

BCE CMP3 IS B A:

1. BEE P2_AN[6]. P2 OE[6] = 1, f#RE CMP3, AMARSEBE, SEHEREFETNER
DACO ¥ BB RS SMBER BRI A BB IE,, 1%3% DACO M, 7E P2.6 Flith > EIMEB S (HESE
100pF, DACO Hiti—EzBYiE)/Eiat BIEFRRE);

2. EcE CMPCR1[CMP3MOD], EZRLLIRERMA . WLRERMA . =R RAELR,;

a) EZE CMPCR1[CMP3MOD]=00, CMP3 JEALHIREMAET, BEMEARLIRORE
SEUNE 28-2 FiR
b) & & CMPCR1[CMP3MOD]=01, CMP3 ASXLtissstaAE=, BERMAmHiEORE
yEUNE 28-3 FR
c) EE CMPCR1[CMP3MOD] = 1X, CMP3 A=trikgsaAEx, EMABEIROR
BRINE 28-4 iR
3. BLE CMPCR1[CMP3HYS], %R2EERM;
4. BEZE CMP.CR1[CMP3EN] =1, At CMP3,
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CMP3EN

P2.7/C3P/AD4 D—|_

I +
:l CMP3HYS

P2_AN[6]
P2_OE[6] CMP3_OUT
P2.6/C3M >
VREF
DACODAT[7:0] — gilct:
DACOEN
28-2 LR MAER
%)
o =
o
e =
== [a)
0O @)
>
o
P2.0/ADO | > =
O
P2.3/ADL [ >———
CMP3_OUT
P2_AN[6]
P2_OE[6]
P2.6/C3M
VREF
DACODAT[7:0] — gilct:
DACOEN
28-3 W iR MAEL
V1.4 278 www.fortiortech.com



. Fortior Tech

’-‘ UUBTE FU6832N1

CMP3HYS
CMP3EN

P20 [ >

P2.3 D—‘
P2.7/C3P [ >——

P2_AN[6]
P2_OE[6]

P2.6/C3M [ >———

VREF

CMP3MODI[1:0]

CMP30UT

9Bit

DACODAT[8:0] o -\~

DACEN
28-4 = ELiRES AR
28.1.1.1 iTiFH R

LIRSS ER, BE04$ DRV.OUT[MOERE 0, MH=REBE, SIEENIIKE, RP
S HFE, BEE EVI_FILTIMOEMD] = 01, {E8EdRRIFINGE, BRETIREBINEXARE,
ER P ISR R BTSSR, BE EVT_FILTIMOEMD] = 00, SR ASEHMXARE, BEa~4%
SRR PETIE R,

SRR IPEH OB E EVI_FILT[EFSRCIIE#EH CMP3 S RFskMERR BT INTO =4, BB
EVT_FILT[EFSRC] = 1, EcE TCON[ITOLEZESMBPET INTO BYRBifRAE, SMERCRERT INTO P-4
RRIPES, LWEHRIP DRI ASMEDRETINTO, BZE EVT_FILT[EFSRC]=0, &E CMP CRO[CMP3IM]
=11, SFFRIPESH CMPI M EFHEFTE, WWEHRIP BTN CMP3 i, 4T =B
BT, BE CMP.CR1[CMP3MOD]A=LIRBMAER, EE—HBRERET, CMP3 thirF=4£
WERRIPES,; R=EBMEERFRAEELS, BB CMP.CR1[CMP3MODIAE LR MAET, 8%
iTRES, B CMP3 FEEERFIFES,

SRR EHMA S S TEE EVT_FILTEFDIVIERSRKRINAE, @dEE EVT FILT[EFDIV] =
01/10/11 IBFRREE S 4/8/16 DNETHHERA, FrERKINEERE, RRENESRRKINNGES
FESR 4/8/16 NETEPEEA,

28.1.1.2 XK IRiR

ER PRI AR FE T8 T 75 4= #1869 BLDC EBAHIKE, HTRRIFEMH AL, DRV.OUT[MOEIK
B0 —RINEE, AE4RKEE 1, B&REBENIEE, &£E CMPCRO[CMP3IM] = 11,
DRV_OUT[MOE]#£ CMP30UT B LFHAEE 0, F4RIPEIE, EcE EVI_FILTIMOEMD] = 10, F44R
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FEHFEIRAMYE, 1E Driver TR0 i TiBSEM4e 10us 2f5, BRNFERE DRV.OUT[MOE],
REIXEN, MREE EVIFILTIMOEMD] = 11, FEFRIPEMAEBERIXAEE; 7 Driver W10 L
i NiREHAE sus 25, B@i{ERE DRV.OUT[MOE], hEIRH,

Il I I
el I I
Limit 7%'-7&;—

I I
el I I
e I I
el I I
1 ! H >
AL | I |
11 : : I
N I

DRV _CNTR il : : 0
L] Ll
T 1 >

MOE

t1t2 >

28-5 EVT_FILTIMOEMD] = 10, &EBRIFEAZ(t2 - t1 = 10us)

[t [ I
[l : : [
N I 1 L
lelt/H’hM/—
[l [ [
(ol [ [
(ol [ [
I H .
U | |
I | | I
1IN [ [
DRV_CNTR 1l I ¥
[yl | [
[rrr T I [ -
MOE
tlt2 >

28-6 EVT_FILTIMOEMD] = 11, EKIRFREA(t2 - t1 = 5ps)
28.1.2 tb§%k83 CMP4

CMP4 R—RFLLIRES, %, CMP4OUT TJHEREENEEIMRRRT INTO HIBTR S8, &
CMP3 AT ZRIRIRAARIPES, (£ CMP4 BFB&BERFRF, CMP4 A BEBRITRFIFEEER
BRI,
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BE CMP4 BISBA:

1. B2E P2_AN[3]=1, P2_OE[3]=1, {8 CMP4 [EMAIRSEBE, SEBERFIASHA
%0 DACT it BB EERAMEPERIRIAA BB E, 1R DACT i, £ P2.3 Mtz AIMEBR B (=
100pF, DAC1 iitH—EREY 8/ 5L BERE);

BLE P2_AN[7] =1, P2.7 RiEHIESHER;

CMP_CR2[CMP4EN] = 1, fBE CMP4;

HMNERCPBR INTO ARAEALTE 0, {EHESMEBCRET INTO;

B & LVSRIEXTOCFG] = 111, & CMP4 {E/94MEBHRER 0 BRI

BB TCONI[ITO] = 01, &#ZF FEEGRRASMEBET INTO,
VREF

N A N S R

6Bit

DACIDAT[5:0] — '~y

DACEN

P2_AN[3]
P2_OE[3]
P2.3/C4P/DAL [ +

] CMP40OUT
P2.7/C4M > —

CMP4EN

28-7 CMP4 1R RE

28.1.3 LbBkzE4H CMPGO

tbikER4H CMPG 2 CMPO. CMP1#1CMP2 9SS, BSMPHRIRI, DAIRTARRMARR,

EcE CMP.CR2[CMPOMOD] = 00, &ZFLTWEBHE=HREFEN, MARLIROME 28-8 FiR,
BTHIEENUP OREMEBAKRBENZE BEMF R, =P ERSMNIREMAIREE—#ER P15, E
BMARDBIE P14, P16, P21, BWHAHEIA CMPOOUT, CMP1OUT, CMP20UT, Ithi&Ez FEK
LEEREE T CMP.CR2[CMPOSELIRTE, CMP.CR2[CMPOSEL] = 00, CMPO, CMP1 #1 CMP2
ENRBEN T, AMEFIRE; CMP.CR2[CMPOSEL] = 01, X CMPO IfE, HR® CMP i/
&; CMPCR2[CMPOSEL] = 10, {X CMP1 IfE, ERM CMPRE; CMPCR2[CMPOSEL] = 11,
X CMP2 TfE, HARMD CMP RE.,
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L CMPOHYS[2:0]
CMPOEN
K— CMPOSEL[1:0]

PL4/COP [ >

— CMPOOUT

P1.6/C1P

[ 8

O
<
o
=

— CMP1OUT

+ |§+ |§%

P2.1/C2P

— CMP20OUT

i

PL5/COM [ >—1—e—=__~"CMP2

CMPOMOD[1:0]=00

28-8 TR E B = REER

B & CMP CR2[CMPOMOD] =01, EFRANEBE=LRBER, ATFRERLIP O SBENS
HUREBENEE BEMF 12l LB an@I iR BEINAEEFEAL CMP CRA[CMPOFSIIERIMAR O, MEX TR
RELHEE T /E/ N CMP CR2[CMPOSELTIRTE, CMP CR2[CMPOSEL] =00, CMPO, CMP1 1 CMP2
ZHUIRBEEIBT TE, AMFEFIRE; CMPCR2[CMPOSEL]=01, {X CMPO I, HAM/ CMP RE;
CMP.CR2[CMPOSEL] = 10, X CMP1 IfE, HRHD CMP HE; CMPCR2[CMPOSEL] = 11, X
CMP2 T1E, HRMW/ CMP RE.,

B E CMP CR4[CMPOFS] =0, (@AMEIROINE 28-9 FiR, =HHRSBIRMAREE—E, &
WEBEDOR, ERMARSE P14, P16 1 P21, #HHS B8 CMPOOUT, CMP1OUT #
CMP20UT,
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CMPOHYS[2:0]
CMPOSEL[1:0]

CMPOEN

Ye

PL4/COP [ >

— CMPOOUT

PL6/CIP [ >

— CMP1OUT

[

O
<
o
[

arais
-

p2.1/C2P A 4
— CMP20OUT

CMP2

i

CMPOMOD[1:0]=01
CMPOFS=0

28-9 EREHMA=URB[RN, TINREER
CMP_CR4[CMPOFS] = 1, Atz OME 28-10 s, SHRBHABMAREE—IEE, ER
BEEAPOR, EHWARDHE P14, P1.3 # P15, HiH5S 579 CMPOOUT, CMP1OUT #
CMP20UT,

L CMPOHYS[2:0]
CMPOEN
K— CMPOSEL[1:0]

PLAICOP [ >

i

— CMPOOUT

PL3/C1PS [ >

— CMP1OUT

i

(@]
<
el
=

aaVi

PL5/C2PS [ > .

— CMP20OUT

CMP2

:

CMPOMODI[1:0]=01
CMPOFS=1

28-10 ENEHMH 3 LhiR=stRz, InOIINREHT

B2ZE CMP.CR2[CMPOMOD] = 10, &EHRES=iREEN, MARMLIROME 28-11 Fix, B
FZEH Hall FREECNBNIEFANE, = HIREBENZMARSFE P1.5. P1.7 1 P22, EHARS
B P14, P16 1 P21, HHSBI7 CMPOOUT, CMP10UT #1 CMP20UT, LS FEMKLLIRES
T BN CMP CR2[CMPOSELTIIRE, CMP.CR2[CMPOSEL] = 00, CMPO, CMP1 #1 CMP2 =tbig
BENI{E, NEFIRE,; CMP.CR2[CMPOSEL] = 01, X CMPO T, HER®K CMP RE;
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CMP_CR2[CMPOSEL] = 10, 1% CMP1 IfE, HRHE1 CMP [HE; CMPCR2[CMPOSEL] = 11, {X
CMP2 ITE, EHFMW CMP IRE,

G
& =
2 =z
g 58
S 5=
O O 0
L]
PL4/COP [ > +
>—— CMPOOUT
PL5/COM [ >— 7 CMPO
P1.6/C1P +
/[ >—1 cmpiout
PL7/CIM [ >— << CMPY
p2.1/c2P [ > +ﬂ I
p2.2/C2M [ CMP2

CMPOMODI1:0J=10
28-11 EED =R ER

B2E CMP.CR2[CMPOMOD] = 11, &IFINLIRERERN, MARLIKOWE 28-12 Fim, AFH
MELET, WELBNAMAREE—IE, 1% P1.5, EHAREDBIE P14 # P13, BHELRIA
CMPOOUT #1 CMP1OUT, lt#E X FE KR E TN B CMPCR2[CMPOSELIR £ ,
CMP_CR2[CMPOSEL] = 00, CMPO #1 CMP1 XX LtikesEIBT TIE, JiE#EFIRE,; CMP.CR2[CMPOSEL]
=01, {X CMPO IfE, CMP1 FE; CMPCR2[CMPOSEL] =10, {X CMP1 IfE, CMPO [RE,

SIS
)
$ =
2 E8
S S =
o O O
|

PL4/COP [ >

PL3/CIPS [ >
PL5/COM [ >

CMPOMOD[1:0]=11
28-12 LR EL
CMP0/CMP1/CMP2 BYEI B S S XN IEIRFIRFAEIRZEA Timer1,
28.1.4 LLERER R
ELARBE RAETRE EER T /5K IKENF] RSD I REIRINAE, EHEREREE FIRNHBERAFF
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XFit. MATFHRENESE 14.1.2.3, NATF RSD i5E5E 15.1.7.1,

| delaytime | delaytime |
B » <
t |
PWM output 4' | | N
I |

PWM of CMP | ) Toffdelay ¢
| CSOFFD ¢

IA
T

J

PWM ON Sampling interval

A A S
A
y_

CSOND ' CSOND

28-13 PWM ON Rt&E=

PWM #i it R BLZI LR 2RV F/ERER , ZIBREEFZ A TR R : IRENEBE KN, TSR
HHFXRE, IRESHMAERIRMZE, EdHY delaytime AN FHIH BT EI iR HER
SEAYZERETE], TR BIREN, REXBNFLRBIGAENSBFRE%s, BEREREHF

AFEIRAYE CMP SAMR[CSOND]LABIE FERIARIN R SR ARXNE S XIE, RiFXBEZERITZINEH
F#id PWM FHEBFIER CMP.SAMRICSOND], IBYSERRFIEE O EEHEH EiRes L H BRI
BX(E, REFREFEEIRFIETE CMP SAMRICSOFFD], {EEXE#ENOE PWM Mt TG
Toffdelay(Toffdelay = CMPSAMR[CSOND] - CMPSAMRICSOFFD]fE %< i ., & & B &
CMP_SAMR[CSOND]#1 CMP_SAMR[CSOFDD], aJ{Es&#¥XIa{ T trikeasehnia H A= B X5,

delaytime

| | delaytime

<

1 1 1

L1 ! N
t

! : ITo1‘fdelay| |

>—

|

|
s T
1 |

T

<&
<
1€ L <

PWM output

PWM ON Sampling interval

|
|
[
|
PWM of CMP I
|
|
|
|

Y.

CSOND CSOND

28-14 PWM OFF &
B2, EHTREBEFREN, 8B REFIATEIRETE CMP SAMRICSONDIFIRA#(S LE 1= A8 /E]
CMP_SAMR[CSOFFD], {ESERRaR#F XIai T EbiRassEhnia A e X8,
ME PWM 1 H I ELERBRBIFEIR 55%: 18 B CMP CR3[SAMSEL] = 00, Z&1FEbiRBE AT RINAE
%8 CMP CR3[CMPSELIERAE R AT L ARER 4o tH E EL AR aZ 5 MK S 1B PO.7, {5588 PWM S AN ELAR
28, FohiLmneNELLIRERERE, ME PWM AR R Z EER

28.1.5 HbikEmtH

BCE CMP.CR3[CMPSEL], % 1 IfLLIRRAVMIMLER, MHZE CXO ixO PO.7,
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28.2 tLiREE S 1728
28.2.1 CMP_CRO (0xD5)
i 7 6 5 4 3 2 1 0
B CMP3IM CMP2IM CMP1IM CMPOIM
- 3id) 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 BiR iR

CMP3 hiffitEzl
00: R4 hitf
01: EFHRF=E SR
10: REEIEF4E Pl

[7:6] CMP3IM

BAREREDPUICE: AT &ERRIRINEE,

11: LF+6{E DRV_OUT[MOELE 0, B #rEH+rE{ CMP_SRICMP3IF]IE 1,
ZFEE EVT_FILT[IMOEMD] = 10/11),

CMP2 thiifiiE=(
2% CMP_CRO[CMPOIM]#H&

[5:4] CMP2IM

CMP1 &=
£# CMP_CRO[CMPOIM]iE&

[3:2] CMP1IM

CMPO thiftEs(

00: A=t h iR

01: EFHEF=4 SR

10: FREIEF=4E P RA

11: EF/ R E Dl

[1:0] CMPOIM

28.2.2 CMP_CR1 (0xDé6)

iz 7 6 5 4 3 2 1 0
2R HALLSEL CMP3MOD CMP3EN | CMP3HYS CMPOHYS
E-3it) 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 iR
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Hall Ih&E:TS

[7] HALLSEL | O: ThREAR%#S, P0.2. P3.7. P3.6 EJ9 Hall (ESHYEA
1: IRERERE, P1.4. P1.6. P2.11E Hall(ESHIA
CMP3 fytE (iR
AR P2.6 5% DACO 4t

[6:5] | CMP3MOD | 00: BLEIRERET, P2.7 HIEMALL, SEE 28-2
01: WtLiRESIES, P2.0 1 P2.3 IRIEHMALR, S%E 28-3
1X: 3 LRERETL, P2.0. P2.3 ] P2.7 IRIEHIA K, SEE 28-4
CMP3 {8

[4] CMP3EN | 0: R{&aE
1. {E8E
CMP3 BYR BB Ei%E

[3] CMP3HYS | 0: iR
1: 15mV
CMPO0/1/2 iRifH EB EIER:
000: FCiRiH
001: +2.5mV
010: -5mV

[2:01 | CMPOHYS | 100: +5mV
011: £5mV
101: -10mV
110: +10mV
111: £10mV

28.2.3 CMP_CR2 (0xDA)

1 7 6 5 4 3 2 1 (]
£ | CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
-4 R/W R/W R/W R/W R/W - - R/W
ShfE 0 0 0 0 0 - - 0

1 e ik

CMP4{EAE

(7] CMP4EN | 0: FfE8E

1. {F8E
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CMPG BIHENIRE

00: THEBE=LLIREEN, S%E 28-8

01: ENEBHE=LLIXEE, TTH CMP CR4A[CMPOFSIELE 2 BINALEE
%, 8%&E 28-9 f1E 28-10

10: ZESLREEEN, SEE 28-11

11: WEEEREEEL, CMPO/CMP1 ITE, CMP2 R Ik, &% 28-12

[6:5] | CMPOMOD

CMPG His O &%F, 5 CMP.CR2[CMPOMODIAA&AER ., ERIAMEN 00,
EARIRFINAT, B TIM1 _DBRx[T1CPEIMNIEEE B &inE
CMP_CR2[CMPOSEL], #=H#lIZELIREZAIBERE,

% 28-1 CMPG i [05 CMP_CR2[CMPOMOD]4RE & BYIh aEHE A

CMPOMOD | CMPOSEL Thagsid

CMP0/1/2 BB T tE, &%E 28-8, 341
EEIRERRI R M A IRTTE COM, TEIISIER
00 Al COP. C1P. C2P £BIE5AHABMA
it COM bR, HALERD R EE
CMPOOUT, CMP10UT, CMP20UT,
CMPO IfE, CMP1/2 (RE, IFMAlRE
01 COP, fa i A i #& COM, W W4 #&%
CMPOOUT

CMP1 IfE, CMP0/2 IRE, IEMAimiE
10 CIP, fa % A ik #& COM, # & &%
CMP10UT

CMP2 IfE, CMP0/1 IRE, IEMAimiE
11 C2P, fa @ A i #& COM, W W4 #*
CMP20UT

CMP0/1/2 BB TE, &% E 28-9 f1E
28-10, 3 NEBHRAMARIZEANSSH
PREIP O E, % CMP.CR4[CMPOFS] = 0
B, EHEIGERAL COP. C1P,
C2P #RIESRHRAKAL COM LI, X
CMP_CR4[CMPOFS] = 1 BY, 4B
IF#AG COP, C1PS, C2PS #BI5 A
AMAG COM HiR, MEERDBERE

00

[4:3] CMPOSEL

01 00
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CMPOOUT, CMP10UT, CMP20UT,
CMPO ITfE, CMP1/2 RE, FiiE

01 COP, falfx#ZME BEMF BEKIPOR,
% CMPOOUT

CMP1 Ik, CMP0/2 RE
CMP_CR4[CMPOFS] = 0, IE# A if %
10 C1P, CMP_CR4[CMPOFS] =1, IEMAl#
& C1PS A IRENE BEMF BEIIH
DR, H#E CMP10UT,

CMP2 I{E, CMPO/1 RE
CMP_CR4[CMPOFS] = 0, IEf% A i #&
1 C2P, CMP_CR4[CMPOFS] =1, IEM#Al%K
¥ C2PS A IGEN B BEMF BEHH
DR, i CMP20UT,

CMP0/1/2 RBYTE, &EHE 28-11, 3
MNEIRBEVEMAIR DB COP. C1P,
00 C2P, 5ZXMARAMAIRSD B COM,
CIM.C2M, EBREZER DB EE
CMPOOUT, CMP10UT, CMP20UT,
CMPO IfE, CMP1/2 RE, FHRARE
01 COP, fa f A ik #& COM, W & &%
CMPOOUT

CMP1 IfE, CMP0/2 RE, IEMAiRE
10 CIP, A% AR #& CIM, W & &
CMP10UT

CMPG i%&#% CMP2 SN 8im O4HAS, 1EM
11 Alf#E C2P, REMAIE C2M, MHE
CMP20UT

CMPO/1 EIBYT/E, &FE 28-12, 2 1
tEiREE MV IE I A IR 9 B3 COP. C1PS,
HHARE COM, MHERDHEXE
CMPOOUT, CMP10UT,

CMPO IfE, CMP1 RE, BIIEMAlRIE
COP, fa i A ik #& COM, W W4 #&%

10

00
11

01
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CMPOOUT
CMP1 I/E, CMPO RE, BIIEHIAIRE
10 C1PS, fa i A i #& COM, # W& 1%
CMP10UT
11 RE
[2:1] RSV B
CMPOfEAE
[0] CMPOEN | 0: ke
1: {E8E
28.2.4 CMP_CR3 (0xDC)
17 7 6 5 4 3 2 1 0
B RSV DBGSEL SAMSEL CMPSEL
ZH - R/W R/W R/W R/W R/W R/W R/W
SNME - 0 0 0 0 0 0 0
17 2R ik
[7] RSV RE

#t Debug E51E%, MtE PO.1 %O

00: RERE Debug 551t

[6:5] | DBGSEL | 01: AiREFRERERICNEIZTRES

10: ADC fit k155

11: EEIREERAFXE)

CMP0O, CMP1, CMP2 #1 ADC £ PWM ON/OFF SRA$FER{E#E
00: 7£ ON #01 OFF 1R+, FTIERFH

[4:3] | SAMSEL | 01: R OFF k#%, #R#E CMP_SAMR FEiRRH¥

10: R7E ON RH¥, R#E CMP_SAMR ZERRH

11: £ ON #0 OFF 194, 1R#E CMP_SAMR FEiREHF
EE AR B4 %

ERE— R R EESE CXO %A PO.7

[2:0] | CMPSEL | 000: RigiH

001: CMPO

010: CMP1
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011: CMP2
100: CMP3
101: CMP4
111: omega BEIrE (I ERHERERMHIRENM, &% 13.1.9.3)

28.2.5 CMP_CR4 (0xE1)

i 7 6 5 4 3 2 1 (]
£/ | CMP4OUT RSV FAEN | CMPOFS | RSV
it R - - - - R/W R/W -

SiE 1 - - - - 0 0 -

fu 2 132

[71 | CMP4OUT | CMP4 LbiRsE R
[6:3] RSV {REB

RO SRAF R K fERE

{E88/S, TIM1_CR3[T1INM]F] CMP_SAMR RYELHEETEMES 4 12

0: ANfERE

1. {E8E

CMP1/CMP2 L2467

0: INRER¥:TS, SEE 28-9

1: DREEETS, XY CMP_CR2[CMPO_MOD] = 01 B4E%, HRLTENX, 5%

[2] FAEN

[1] CMPOFS

28-10
[0l RSV {RE5
28.2.6 CMP_SAMR (0x40AD)
f 7 6 5 4 3 2 1 0
2R CSOND CSOFFD
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 1
i 2R iR
CMPO/CMP1/CMP23EIR FF IS SKA¥ AT 8]
' TEPWMIOFFZIONZONEIOFFIRSEY, IhRBEHNSEIN XA TR
[7:4] CSOND BRMAE S, 18 ECMP SAMR[CSONDIZE R {#CMP0/CMP1/CMP23E R F i
KEE, NMBFFI, ERITEIRIECMP CRA[FAEN]IRE B & F4E,
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CMP_CR4[FAEN] = 0: #ERFF /5 K A¥0T /8 = 8*CMP_SAMR[CSOND]*T
CMP_CR4[FAEN] = 1: ZEIRFF B #£0F /8 = 32*CMP_SAMR[CSOND]*T

=

B CMP SAMR[CSOND]# K F5EFF CMP SAMR[CSOFFD]
B [ATF BLDC IRENiESEXHF

B WFF RSD i5£% RSD KILLIRES KA+

[3:0]

CSOFFD

CMPO/CMP1/CMP21R2 51 % 7] K A£8T 8]

RECMP SAMR[CSOND]fE, #BHPWMIERIEIGIZERN
CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD]&5 R %4, {#XR#XE#PWM
XiEE4%, 1281XAFENEIRECMP CRA[FAEN]IZBER T RALE,
CMP_CR4[FAEN] = 0: < #I5% 4038 = 8*CMP_SAMR[CSOFFD]*T

CMP _CR4[FAEN] = 1: X AX##07/8 = 32*CMP_SAMR[CSOFFD]*T

=

B CMPSAMR[CSONDl#ZRAFaZEF CMP SAMR[CSOFFD]
m AT BLDC IRENiESE R

B WFF RSD i5&% RSD KILLIRES RAF

28.2.7 CMP SR (0xD7)

fi 7 6 5 4 3 2 1 (]
B CMP3IF | CMP2IF | CMP1IF | CMPOIF | CMP30OUT | CMP20OUT | CMP10OUT | CMPOOUT
il R/WO R/WO | R/WO | R/WO R R R R
SifE 0 0 0 0 0 0 0 0
il 2 ik
CMP3 PR B4R
B
0: REEDHIEMH
(7] CMP3IF | 1: KRB H
5:
0:780
1. TEX
CMP2 hr S ARE L
B
[6] CMP2IF | 0: RESEDBIEH
1. REFRSH
5:
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0:350
1. TENX

(5]

CMP1IF

CMP1 thF S iR
B

0: REREPRIEH

1. REDPEEMH

5:

0:380

1. BBX

(4]

CMPOIF

CMPO TS ARG
I

0: REEDPBRSEH

1. REFUEMH

5:

0:350

1: TRX

(3]

CMP30UT

CMP3 LER4E

[2]

CMP20UT

CMP2 LEIR4ER

(1]

CMP10UT

CMP1 LEERER

[0]

CMPOOUT

CMPO LEIREER

28.2.8 EVT_FILT (0xD9)

v

7

6 5 4 3

B

RSV MOEMD

EFSRC

EFDIV

R/W R/W

R/W

R/W

R/W

S8

v

B

fiid

[7:5]

RSV

=&

[4:3]

MOEMD

MOE t&4i% 0 FfEREIEF

REBRRIPEMSE MOE BEHF 0 FfERE

00: MOE REIGNIE 0
01: MOE BzhiE 0

10: MOE B#hiE 0, E7E Driver 1412809 i N iS4k 10us /5 BEfERE

MOE(RF 75K IKzh),
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MOE(FF 75K IKzh).,

11: MOE B#178 0, BE7E Driver HH##309 Ei T imF 45K 5us /5 B el {ERE

BEIRRIPEHIMARIR
0: CMP3 it
1: SMERR T INTO

[2] EFSRC

BRRIPEHRKREE
00: RigiK

01: 4 MR HEH
10: 8 NRGET $H I HA
11: 16 NRGET 50 E HA

[1:0] EFDIV

28.2.9 TSD_CR (0x402F)

fi 7 6 5 4 3 2 1 0
AR TSDEN RSV TSDADJ
34 R/W - - - R/W R/W R/W R/W
=L V| 0 - - - 1 1 1 1
i1 E=4 77 1134

RERNINEEERE
[7] TSDEN | 0: RIgEAE

1: {F8E
[6:4] RSV | 1%

ERFEIPREENTHER

0000: 71°C

0001: 75°C

0010: 80°C

0011: 84°C
[3:01 | TSDADJ 0100:89°C

0101: 94°C

0110: 99°C

0111: 105°C

1000: 111°C

1001: 116°C

1010: 123°C
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1011: 131°C
1100: 136°C
1101: 142°C
1110: 150°C
1111: {RE8
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29 EBFIER
29.1 LDO
MCU REFEEM LDO &R vDD5 #1 VDD18,

29.1.1 LDO t&ERAYIZ(EiRER

VCC
X

VCC_MODE

EN
LDO5 »[<| VDD5

—

LDO18 »<]VDD18

29-1 HBRIERINAENEE]

LDO R EVMARMEIHOWME 29-1 Fim, LDO BHABRBEREZE 5V(VDD5)H
1.8V(VDD18), #BI4aiEF PISMEMFNEFIER#te, BB VCC_MODE, VDD5 mliEiEMISE LDO5 =
HEIMERItLS . WE 29-2 B, IR TAED, A%Ai% VecMode, T VCC_MODE=0, LB VDD5
EBEMRRER LDO =4 ; &A%, M VCC_MODE =1, 9MZ 5V BEZE VDD5,
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Comm Port Settings Cache Options
[~ Cache Data i :
Port: [Com 1 K ;
Baudrate: (115200 [ Cache Xdata Full Encrypt
[~ Cache Code
LVD Setting
I~ ¥ LVW Interrupt En [~ Watch-dog Enable
LVR Config LW Config 7
2.8 3.0V 7V ey

" 3.5V + 3.8V oy « 10V
[~ Voo Mode

29-2VCC_MODE fic&

29.2 (R EHE T
29.2.1 BERWEF N

SRR SER NS [ ERETR RS,
29.2.2 R EEMIR{FIREA

VCC
X

VCC_MODE

EN
LDO5

—

LDO18 »<]VDD18

] VDD5

A

29-3 {REEEICMIELR

(RERMARRIRIEIRBALN T

mREEMENREESMIRA—EERE

B REERERETIREN 7/8/9/10V [MANL, SIfERETET, EREFEIES VCC BEET
MEBREIREEN, AT,

B REBESMBETIREN 2.8/3.0/3.5/3.8V U MEAL, = VCC BERTFEMBEREER,
SREMN

REEMEBE. PHEEURBEESEMEEEIFiFRPEERRTTK, B 29-4 i, H
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o, LVR Config iRERBEEMEBE, LVW Interrupt En IRB{REETHHERE, LVW Config IRE1R
BERESE,

MRS S R

Comm Port Settings

Port: IComl v
Baudrate: IIISZI]O v
LVD Setting
¥ LVD Enable
LVR Config
2.8V 3.0V
C 3.5v ~ 3.8V

Cache Options
[ Cache Data
[~ Cache Xdata
[~ Cache Code

¥ [Enable Encrypt
Full Encrypt

V¥ LVW Interrupt En
LVW Config
cCw
9y

o8V
@ 10v

[~ Watch-dog Enable

F WDT Reset Enable

[ Vec Mode

Cancel

29-4 (REEEMERE. FHEEUREEEEMNEERIRE

29.2.3 [REENF 7R
29.2.3.1 LVSR (0xDB)

fi 7 6 5 4 3 2 1 0
ZHR RSV EXTOCFG TSDF LVWF | LVWIF
it - - R/W R/W R/W R R R/WO
SffE - - 0 0 0 0 0 0
i E=4 ik
[7:6] RSV &
HMEBTRBRE INTO 2 Oi%
000: P0.0
001: PO.1
010: P0.2
[5:3]1 | EXTOCFG | 011: P0.3
100: P0.4
101: P0O.5
110: P0.6
111: CMP4 it
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[2]

TSDF

7 AR E S TSD PR E4FRE/L TCON[SIE & 1E A

[1]

VCC R B EMREAL
REEHRIZRB LT RBERS
0: HAITTIRBERE

1: SAREBERE

LVWF

[0]

VCC KB = B in& AL
=3

0: RREDRISEMH

1. REDRISEMG

LVWIF 5:
0:

=
1G]

H]]Iio

1. BTRX

E: SRBEANPURIAERE, ZUAEHE
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30 FLASH
30.1 Flash &7t

B AR 16k F558Y Flash =8, MUSHFESRER/BA, EXFEXER/SA,
=M

BTBEXN 128 F1, Hit 128 MBEK
RE— TR XESEE: 0x3F80 ~ Ox3FFF){EaBT X A SHEIRER
B XIEBRAN F #RFRESEIZY 120ms ~ 150ms

30.2 Flash #Z&{EifEH

PFRRYS Flash RIENR M, EERRAIELLFAEPESEH, %Rt ESH MOVX 5
L%F Flash #TIRIRIE,

Flash ZEHUTERTNRIZIRIEZ BISCHED Flash, @ Flash FF#iZ57F88 FLAKEY KRB A
Ox5A, Ox1F FEFEHHRE Flash I0RE, BIRFANHEHCEGELINGRRE, HEIT
—RENM, FHiE, E@—IRE FLA_CR BIEIEERA{E FLA_KEY BIR L §i,
BEFHITIIEPUNRY Flash #HITIERIE, CRC ERMEZHE

30.3 Flash 1788

30.3.1 FLA_CR(0x85)

i 7 6 5 4 3 2 1 (]
B RSV FLAERR | RSV | FLAPRE | FLAERS | FLAEN
-t - - - R - R/W R/W R/W

SiE - - - 0 - 0 0 0

i1 £=4 7 iR

[7:5] RSV | 1R
YRIZ i EARRAL

[4] FLAERR | 0: X Flash BEHY, #RiZKIRRIZIRIERIN
1: %t Flash BEEBY, mEEHARERIERK

[3] RSV | {RE§
3 X TR Ym 2 A8 (B8 X IBIRBI AR e 3 A RS X T4 72)

[2] FLAPRE 0 R
1. {F8e
7¥: RB7E FLA_CR[FLAEN] = 1 B, FLA_CR[FLAPRE]Z #2{EF
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[1]

FLAERS

B3 XIBFR{ERE
0: ~NEEE
1: fERE

3¥: 3EB7E FLA_CRIFLAEN] = 1 8%, FLA_CRIFLAERS]Z #2{EF8

[0]

FLAEN

‘RIZ(ERE
0: RfEARE
1: fERE

30.3.2 FLA_KEY (0x84)

fiL 7 6 5 4 3 2 1 (]
2R FLA_KEY
-4 W w w w w w W W
ShfE 0 0 0 0 0 0 0 0
1 E=4 iR
0] | FLA KEY B 1ZIRFS A 0x5A, 0x1F LARERR Flash #RERT; F FLA_CR SERME
BR#| Flash 12/E
i 7 6 5 4 3 2 1 (]
ZiR RSV FLAKSTA
- il - - - - - - R R
SiE - - - - - - 0 0
i £=4 7 iR
[7:2] RSV RE
B RERAY R Flash fREURZS
00: 44
[1:0] | FLAKSTA | 01: OXA BERB A, EF 0xIFBA
10: R4
11: FF84
V1.4 301 www fortiortech.com




Fortior Tech

’-’ UUBTE FU6832N1

31 CRC
31.1 CRC JhREIEE

Automatic CRC Flash
R LI Controller I I Memory
5I CRCDONE >
% CRCDINT » CRC Engine CRC_ONT
CRCVAL > _
AUTOINT 16
CRCPNT
RESULT

vy

Ar( 2 TO 1 MUX )

8
———<——p (CRC DR

31-1 CRC IREtEE

CRC HRIEEIEHER SIS EME— 8 (EIEHI CRC HEZER, WE 31-1 Fi7s, CRC EIX
CRC_DIN 5728589 8 (UEUE, HERHEE 16 NERKIXENERZ172E, @id CRC_CR[CRCPNT]

# CRC_DR [B)#&ih 0] N EFE R & 1F=3.
% 31-1 CRC iR ES EM SRR

Fs CRC #Riff 30 EQUE 16 iHHIRT
1 CRC12 XM 2+XM 1 +xM3+xM 2+x+1 0x80F
2 CRC16 XM 6+xM 5+xM2+1 0x8005
CRC16/
3 CCITT- XM 6+xM 2+x"5+1 0x1021
FALSE
X"32+x226+x"23+x"22+x1 6+xM12
4 CRC32 0x04C11DB7
XA T4 04X A8 XA +X A5 +x M 4+x+1

31.2 CRC16 £ BN

S R ETF CRC16/CCITT-FALSE #RERIZIRT: XM 6+xM2+x"5+1,
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31.3 CRC16 EAiZIEE

£:1T CRC16 BIEBIERIEMNE 31-2 fiR, SRRAHTEEIN, ¥ESMAFT, MCU B
1 PRA PRI T EHER,

T LDD’

»{ 6 |_>| Lol & o o |—>|10|—>|11|—>

i X13 X14 X16 DATAIN
D——»{la|—>|14|—>|15|—>|15|

31-2 CRC16 BIE[RIEE

31.4 CRC 12{FiiEH
31.4.1 HEENPFTHH CRC

HEENFHHN CRCE, RUTSEHT

1. #1%a{k CRC_DR, AmfhA R oILU%EE: Bi&E CRC_CR[CRCVAL]H¥ CRC_CR[CRCDINIIE 1,
¥1%A1E7 0x0000 5%, OxFFFF, i&@id CRC_CRICRCPNTIF1 CRC_DR EZ&i#1T CRC #IIAIRIE,
SJEEEEEVIAE,

2. EMALIES1EEE CRC_DIN AR, TNETHER CRC &%

3. i%EX CRC £5:R: EoE CRC_CR[CRCPNT] = 1, MMIEZEL R FHFa: CRC_DR, FEIEFH
¥4, BB CRC_CRICRCPNT] =0, i CRC_DR 5EMEZTEIE.

31.4.2 #tE1+5 ROM #4E CRC

& ROM thE FiZ£EXIFEER) CRC {ERA TS EB#HT:

1. #0%1E CRC_DR, HEREZFT CRC;

2. BEE CRC_BEG, REEITHEN ROM MiEIAHEKX;

3. BLE CRCCNT, RERIEBXEERBERNEXRFEEE;

4. 8 CRC_CRIAUTOINTIE 1, RIFHEMNALE, RBHEHMHTEIE,
5. EBXCRC &R,
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3FFF

0x03FF
128 sectors

0x007F

A sector

0x0001
0x0000

31-3ROM a2 X E

W& 31-3 iR, ROM EH 16k FF, 96K 128 1 sector, RS M sector0 F sector127, 41
sector 88 128 1NFETI, 1E#1T CRC #t=i1tEBY, #I sector BI{E CRC_BEG tJLAZ 0x00 ~ Ox7F
ZEREEME, B3F 0x00 #1 0x7F, FTEITER sector SEIBIEUE CRC_CNT TJLAZ 0x00 ~ 0x7F,
4% 0x00 #01 Ox7F,

FTETEMI, W& CRC_BEG HYIEXK, CRC_CNT MNiZMERIREIN, 1: %0 CRC_BEG BY{E /9 OX7F,
N CRC_CNT BIER#EER 0x00, BIHEHRE— sector PR CRC {H, LLEY, IMRIRIEIE
CRC_CNT BUEIREN— M AKIE, CRCIZHIZBSFHBMEHITENFETE, F CRCERIANER
JE—" sector B9 CRC {&,

31.5 CRC 1588
31.5.1 CRC_CR (0x4022)

i 7 6 5 4 3 2 1 0
B RSV CRCDONE| CRCDINI | CRCVAL | AUTOINT | CRCPNT
it - - - R W1 R/W W1 R/W
=L | - - - 1 0 0 0 0

fu e fhid

[7:5] RSV | 128

R - CRC #t 2 E T RARRAL

£ CRCHtEHERNIRREP, BHFEMEX—NUE 0, FERHGNBEREL
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W17, AHERRT, EHEMBEX—MNEN 1, A, TEHZEX— a8
iRME 1,

CRC £ R1ahtE

[3] CRCDINI | 0: BEX

1: il CRC &R 441k

CRC £ RANIAERML

[2] CRCVAL | 0: CRC & R#1a16 73 0x0000

1: CRC 5 R4IA1L 79 OXFFFF

CRC #tEHEF5h

0: TARX

1: FapfitE CRC i+&

SEHEHE ROM ¥ CRC

CRC 5 R15H

[0] CRCPNT | 0: 12BX CRC_DR i5ia]892 16 fiL CRC Z5RAYE 8 i
1: 1ZEX CRC_DR 101892 16 fiZ CRC Z£RHE 8 U
i HEEBEANFET CRC RIS, BLE CRC_CRIAUTOINT] =0,

[1] AUTOINT

31.5.2 CRC_DIN (0x4021)

i 7 6 5 4 3 2 1 (]
BHR CRC_DIN
il w w w w w w W W
SuE 0 0 0 0 0 0 0 0
iz SR g
CRC 1RIRIMAE4E

FROLFHFREA—MUEN, CRCERBMEIE CRC ARVEM
RIBMA LRI E LI CRCER, HEZR CRCER,

[7:0] CRC_DIN
xS EFERE— TN ENSEFSR, SANSEHARTE. LAY RO
0x00
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31.5.3 CRC_DR (0x4023)
iz 7 6 5 4 3 2 1 0
2R CRC_DR
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 B iR
CRC &R
[7:0] CRC_DR | &xiE. BitFF=R0, SIRIERHIZ7288 CRC_CR[CRCPNTIRIREFITIHY
£ CRC &£RNE 8 (X 21E 8 1L,

31.5.4 CRC_BEG (0x4024)

fi 7 6 5 4 3 2 1 0
&R RSV CRC_BEG
310 - R/W R/W R/W R/W R/W R/W R/W
ShufE - 0 0 0 0 0 0 0
fu 2 135
[7] RSV | 1RER
Bxhit& CRC 89 ROM B KX
[6:01 | CRC_BEG | f5l: #15 CRC_BEG MIER 1, NENE CRC B4t S 1+128 = 128,
SR EEMNEZNBROE—NFTEFA,

31.5.5 CRC_CNT (0x4025)

i 7 6 5 4 3 2 1 0
B RSV CRC_CNT
il - R/W R/W R/W R/W R/W R/W R/W
ShiE - 0 0 0 0 0 0 0
iz 4 i fiid
[7] RSV RE
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[6:0]

CRC_CNT

Bz CRCHENBEXREEE

IEEX T HEE CRC {HIY ROM BXHNREE, BELETREBM

CRC HENERBX,
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32 {KERIES
32.1 &

SEIRMBT =M TEER: %, SYAER, B8 E57758 PCONIDLE]IF] PCON[STOPIHY
EERARN TIEER,

BINFEEN THERTIERRS &R 32-1 Fim:
= 32-1 IR

ERR filik IRER IR ThiEtkaE
IFE PRESCKIEIIMNR, BEMRREETE NA RS, MRERIF

CPU B tPIRE(S, EHABINEEIRIRXAT | TP
5 I, AEEHMRE, BIAIFPHK | SMEB Reset/Debug INFE(R, MRERIE
HiF. =LV}
Flash JREZBEER, HRIURETSPERREXH,
MCU RE4NGESTFEHARERRT, IR

HMERTR R, RTC R

BEER ) T, SMER INFERAE, MAERSE
ADC. FOC. EEHMEREATFEN, B
Reset/Debug £
WEaNE T IR
T HARERED G ERIGEA 3 £=154G),
PCON = 0x02;
_nop_0);
_nop_();
_nop_0);
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32.2 (KIRIEX F1=38
32.2.1 PCON(0x87)
fz 7 6 5 4 3 2 1 0
2R RSV GF3 GF2 GF1 STOP.M | STOP IDLE
it - - R/W R/W R/W R/W R/W R/W
SiIE - - 0 0 0 0 0 0
i 2R iR
[7:6] RSV B
[5] GF3 RSN 3
[4] GF2 BAFREANL 2
[3] GF1 1B FRFREAL 1
SHRERAEREXE, REEEHABRINGEERER,
0: EEIRER
1: BEINFEEREER
[2] STOP M
B 1 {ESHFHEABRINGEERES, RESHEHBEE 0,
R STOP=1, EM#EAEREXE, BEBENAERX.,
[1] STOP | B 1S HHARRER, BRESHEHBEINEO
[0] IDLE | B 1{ESHEEAGBNER, MEBEHREGBEO0

INFEtER, PCON[STOP_M:STOP:IDLE]:

000: IEF&E
001: 1341
01X: BEHR

11X: BIRINFEIEER
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33 XIBRIF
33.1 KBFRPEN

B 3ZHF Flash 2R IIENS R, BTFRIPEPIRERNIRFR, RFIEENAPRE, =

Flash #IN%/5, #HIETTIEIEER,
33.2 Z{FiiEA

HEg@EiEH CRC RIEKRM LIEF BT —E,

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEed@| » @ | | 2 2 | i E e 4| @ oama Ha«# ale o & &[T
(S @ | ¥ s EGIEREL
Project n
=% Project: FTC6804A -
5§ FTCE804A Device | Target | Dutput | Listing| Vser | C51 | AS1 | 151 Lecate | Lxs1 misd
=2 Application  Use Smulator Settings || & Lse: [Forior C51 FICE Drver -
® L1 main.c [~ Limt Speed to Real-Time
1l = .j Interrupt.c
=5 Library [¥ Load Application at Statup ¥ Run to main() ¥ Load Application at Startup I Runto main()
@ 1) ADC.c Intislization File: Initialization File:
I ® [ AMP.c S | J Edit | J G I
® [ cme.c -Restore Debug Session Settings - Restore Debug Session Settings
i @ ] CRCc ¥ Brezkpoirts W Toolbox ¥ Breakpoints ¥ Toobox
i @ L] DMA.c [¥ Watch Windows & Performance Analyzer W Watch Windows
! @ [ DRIVER.c [¥ Memaory Display ¥ Memory Display
I @ ] FLASH.c
] GPIO.c
1 < SiTo CPU DLL: Parameter: Driver DLL: Parameter:
58051 DLL FUEE32 58051 DLL FUE232
: @ Pro.. |@so.. |{}Fu. [UpTe. [ [ [ B
'. Build Output

Dialog DLL: Parameter: Dialog DLL: Parameter:

|DCYG,DLL [aFUE&'iZ |TCYG DLL |pFU6832

l L = )

Cancel I Defaults |

33-1 R RIPECE

- _—
FUB832 Register Con

Cache Options
[~ Cache Data
[~ Cache Xdata
[~ Cache Code

[~ Enable Encrypt

Full Encrypt

P

LYD Setting
W LVD Enable W LVW Interrupt En I~ Watch-dog Enable
LVR Config LV¥ Config ¥ WDT Reset Enable
2.8V C 3.0V v -~ 8y
3.0y & 3.8Y Oy o 10v
[~ Vec Mode
0K | Cancel |

33-2 ABRIPF£RIPRT
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mEZBA:

1. 37 8051 ERFAIE, 4miFFIHA Target Options F1Fi%#R Debug EIRF, 1RIBLEE
33-1 B 33-1 FiRi# 7%, HRE Settings AT —HIRE;

2. IREBE 33-2 I TIERIEE, S OK, REHEIEHTEH, 52 BIN XHHERE
Flash FENEIABICEIRIFPHIIR o
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34 (Z2LicR
hRZ FEEHAT =3 4=E EiTE
V1.0 | #IGARAR 2021/10/28 Y30}

1.1 E%: EIEN: AEC-Q1003AIE (Grade 1)
V11 [ 11 EH: BIER: 5LRAPKSH 1T 2T (MERZITHESAE | 2022/08/23 | E8%E
=)

1. MIER QEP 5L #R;

2. NESREFRNIREET “IRA reserved IR FI I R B AL
BAXH, BUESA, EHOELEX. "8H
FREA RSV EVZRRIM AREBUBE AT, RIEBA, EHIIE
BEENX.

3. L1EMIESABMASNITH 2T A ESEABRSH 1
2 N RANHEER,

4. FEF1.4.1FU6832N1T INEEIEE], MIBRZREVSIHIF] P3.5,
#10 P1.7,P2.0,P2.2,P2.3,P3.4,;

5. 321 FU6832N1 QFN32 5|kilZlZ VSS iR B4 “#Fith”

4TS BB X Gate driver 3 PWM; 2023/03/16 | K&

1EIEE 5 EBRSHFM;

1834 7.3 HMER T,

E#f 14.2.7 FOC_TRGDLY(0x40AB) BN H 18R

10. YIEES 16 (USFIRFIGEIR, S 0-7 207 8-15;

11. 5 22.110 &N, 22.2 10 BEBLER;

12. % 32-1 CRC trE5 ZIMT 12X CRC #RiE CRC16-CCITT A
CRC16/CCITT-FALSE; 32.2 CRC16 BRRMBR HHET
CRC16-CCITT #fRAERIZIRT: xM6+xM2+x75+1, " A TBH
ETF CRC16/CCITT-FALSE #REN S IR :
xM6+xM2+xM5+1, 7

13. REFMITHE V78,
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