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13.3.13 TIM1_DBR4 (OXA07A, OXA07B)...eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesessesseseesesessesssessessesseseessssesseesesens 213
13.3.14 TIM1_DBRS (OXA07C, OXA07D) c..eeeeeeeereeeereeeereeeereeesseesseessesessseessssseesesesssssessesessesesseseees 214
13.3.15 TIM1_DBR6 (OXA07E, OXA0TF) cerveeeeeeeeeeeeeeeeeeeeeeeeseseeeesesessessessesesessessasesssssessessessssessessesens 215
13.3.16 TIM1_DBR7 (OX4080, OXA08L) ..eoveveeeeeeeeseeeeeeesseseeeeeeeeseesessessesessesessessesssesssessessssssessessesens 216
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15.2.4 TIMX__DR (OXA4, OXA5/0X94, 0X95) (X = 3/4) c.vrveeeereeeeeeeseeeeseeeseeesseeseesessesessesessesesssessesenes 241
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17.1.3 6N Pre-driver T, GEF T FUBS72/FUBS02T)  eeeieeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeseeeseeaeeeeen 250
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172 DIIVET BT B eeeeeeteeeeeeeeeeeteeeteeeueeeeeeaees et eeeseaeeeeasee et esesteseseaseeeaseseseaseseaeee et et et eseneneeneasaneaeeeeneeeenens 251
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17.2.6 DRV_ARR (OXA05E, OXAOSF) ...evueeveeeeeeeeeeeeeesseeeesesessesseeessessssesessssssesesseesssessssesssssssssesseseens 256
17.2.7 DRV_COMR (OXA05A, OXA05B).....eveeeeeeeeeeeseeeeeeessessessessessssessessesssssesessesssssssssessssssssssssessesens 256
17.2.8 DRV_DR (OX4058, OXA059) ... .. eeveeeeeeeeeeeesseseeeeeeeseessessessessssessesssssssssessessaessssssessssessssssessesens 256
17.2.9 DRV_DTR (OXA060) ..eevoreeeeeeeeeeeeeeeeeeeeseesesssseeseseesesesessessssesessessssssssasesseesasessssessssessssssesseseees 257
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18.3.1 WDT_CR (OXA026) ...ee.veerreereereeseeessssesssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssne 258
18.3.2 WDT_ARR (0XA027) ..oovoeerverereeeseeossesssessessesssssssssesssassssssesssssssssssssssssssssssssssssssssssssssssnsenns 258
18.3.3 CCFGL (OXAOLE) wvvvverveeeeereeeeeeseessssssssssssssssssssssssssesssssssssssssssesssnssssssssnsssssnssssssssssessns 259
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21.3.1 PO_OE (OXFC) cvvrrververeeeeeeeseeessesesessssssssssssssssssssssssssssessssssssssssssssssessssssssssssssssssnsssssssssssnees 265
21.3.2 P1_OE (OXFD) c.ooveoveeeeeeeeoesseeeseessessssssses s s s ssessse s sssssssssssesssesssssssssssssssessnsssessesssssnees 265
21.3.3 P2_OE (OXFE).....veoveoeeeeeeeeseeessesesessssssssssssssssssssssssssssessssssssssssssssssassssssssssssssssssssssssssssssnens 265
2134 P3_OE (OXFF).voorveocveeeeeeeoeseesssesesessssesssssssssssss s ssssssesssssssssssessssssesassssssssssssssssssssssssssssnees 266
21.3.5 PA_OE (OXED) c.vvvvevereereeeeeseeeeseeseesssssses s ssesssssssses s s ssssssessesssas s ssssssssssssses e sssnnes 266
21.3.6 P5_OF (OXFB) c.o.veoveeeeoeeeseeessesesesssessssssssssssssssssssssssessssssssssssssssssessssssssssssssssssnsssssssssssnees 266
21.3.7 PL_AN (OXA050) c...veoveereereeeeeesesesseeeesssssssssesssesssssssssesssssssssssssssssssessssssssssssssssssssssssssessssnees 266
21.3.8 P2_AN (OXA051) c.ooveoveoreereeeeeeeeeessseeessessseessesssssssssssses s s sssssssssssessssssssssssssssssssssesssssssnens 267
21.3.9 P3_AN (OXA052) c....veoveoeeeereeeeeesesessseesessssseesssssssssssssssssssssssssssssessasssssssssssssssssssessssssesssssnees 267
21.3.10 PA_AN(OXA0A7) ...oooveoeeeeereeeeeeseeeseeeseseesssseese s ssssss s s s ssessssessesss s sssesssssssessssssessssnens 268
21.3.11 PO_PU (OXA053) «..oooveoveereeeeeeeeesssessessssessssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssnees 268
21.3.12 PL_PU (OXA054) ....cooeoeeereeeeeeeeesseeeesessseseese s ssssssssssssssssssssssssssesss s sssssssssesssssssssessssnees 268
21.3.13 P2_PU (OXA055) ....coovoveereeeeeeeesseeeesesssssssesssssssssssssesssssssssssssssssssassssssssssssssssesssssssssessssnees 269
21.3.14 P3_PU (OXA056) ....ooveoveereeeereesesssseesssssesssssssssssessssssssssssssssssssssssesssssssssssssssssssssssssssssssnens 269
21.3.15 PA_PU (OXA057) ...eooveoveoereeeeeeseeesssesesesssssseesssessssssssessassssssssssssessssssssssssssssssasssssssssesssssnens 269
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22.4.6 ADCO_DR (OXOFDS, OXOFDO) .......corrveerreeeesesreeererreeeseee
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22.4.18 ADC12_ DR (OXOFFO, OXOFFL) «.voveeeeeeeeeseeseeseesesesseseesessesseesessessesessessessesssessesssesesessessessaeeans 285
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23,2 DACO T B HE B e e et et e ettt et et et et e e e e e e e e e e et et et et et et et et ettt e e een e e eenenn 287

23,3 DACTL T R HE B oo e et e et e e e e e e s e e eeeeteaeaeses et eeee et et et et et et et ereee e e nn e e anaenn 288

238 DAC 2T P ettt e e e e e e e e et et et et et et ettt ettt ee e e eeeeeeeeeeeeeeeee et et et et et et et et et ee e e n s e anenaeen 289
23.4.1 DAC_CR (OXA035) .e.evereeeeeeeeeeeeeeeseseeseeseeeeseesessessessesseessaesassessesesssssesesesessessesesessesesessessenens 289
23.4.2 DACO_DR (OXA0AB) +.ooveveeeeeeeeeeeeeseeseeseeeeeeeeeesessessesseeeeseesessessesseseseseesessesseseseeseessesessensenens 289
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28,2 DM A T A oo ee et e e et et et et ettt et e e eeeeteteeeeee et ee et et et et et et et et et e e e ennen e e enaeen 290
24.2.1 DMAO_CRO (OXA03A) «.eveeeeeeeeeeeeeeseeseeseeeeeeesessessessessesssssesessesssesssesesesessessesesesseseesessessenens 290
24.2.2 DMAL_CRO (OXA03B) ..veoveeeeeeeeeeeeeeeeeeeeeeessesseseeeseeeseesseseeesssseseesesssessessessasseeeseessessesssssesessaseans 291
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by = SO 298
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BLCRC wovrreeeeeeaesesese et sessasasses s s s s e s e s e s et e s s et e s e s s s e AR A e R e A e e bR e s s a A e R e ARttt s s s rs e s e aeaene 330
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33 AL T T oottt sttt ettt eese e 337
332 ARAB LRI IEEAE T I oottt 337
BABIITTE cvvreereererereresee st b s st s s s s s b bbbt b e e R AR R bbb n b s e seaene 339

V4.1 21 www.fortiortech.com



= Fortior Tech
- BB

FU6522 62 72

ST NREB

AR [ [N AR R P L. f5): ABCDIXY]E/RABCD R A7 % HH XY AL

FAEREA P HIX TR BT A2 . B TIMX_CROZE/RTIM3_CROAITIM4_CRO
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Pm.nZ& xPortm 1) ZEn A it . 51: PO.0FKZ~Port0ff)0-5 i I

TP SRR R

> R Hi

w: 15

RIW: A[ R[5

WO0: A1]50

> WL Hi[51

BRIME Y — I, oz A e (H BERUE

XL H AN NRFA R a3, AT HRMWAE 4

QA S — Rl P 5 s AT A T s B 7 3 BRI N B AL, BRI QIE A BN E
ANEER G SR AR, FIAR LB BEBG o I IALE. B: QL2ik X, 156 AT S
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RIS eisiaR

ADC: Analog Digital Convertor FR#{#: i 3%

BEMF: Back Electromotive Force /% Fiz)3

BLDC: Brushless Direct Current JCHill ELJ FHL

CRC: Cyclic Redundancy Check 7E¥5 T AKE T AE

DAC: Digital Analog Convertor #54 #i 2%

DMA: Direct Memory Access A%t CPU B 5 WAEAS Hlda 15
FG: Frequency Generator #i% k /f: 2%

FICE: Fortior Interactive Connectivity Establishment 4074 38 H 45T
FOC: Field Oriented Control LI E a4z, HRR B4
FOSC: Fast Oscillator P4 ¥4

GPIO: General Purpose Input Output 3 % H i A\ i

12C: Inter Integrated Circuit — i 5L (1) X m] — 2] [F] 2 Ff A7 18045 S 28
IC: Integrated Circuit 4/l HLi#%

IRAM: Internal RAM 14 B FELAFfif %5

IDE: Integrated Development Environment £ & #45%

LDO: Low Dropout Regulator 1/ % fa [ B JE

LPF: Low Pass Filter {{Gi@E € 23

LVD: Low Voltage Detection 1 H A6l

MDU: Multiplication Division Unit FeRfit-5H i kb B 28

ME: Motor Engine VIR FEALIXBI P b HE 35

MSB: Most Significant Bit #x & Rz

MOSFET: Metal Oxide Semiconductor Field Effect Transistor 4:J@ &AL S837 3808 A
NC: Not Connected Ai4%

PFC: Power Factor Correction Th= K% 1E

PGA: Programmable Gain Amplifier R w2 25 ik 5%

PI/PID: Proportional Integral/Proportional Integral Derivative HLAIFR 73/ ELARIAR 23173425 il 2%
PLL: Phase Locked Loop #fiAH¥E

PWM: Pulse Width Modulation k5 & 1t

QEP: Quadrature Encoder Pulse 1FxZ4mi%#%

RAM: Random Access Memory BEAL17-fit 2%

RMW: Read Modified Write -5 24-5154

ROM: Read Only Memory HiZ77f##s
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RSD: Rotating State Detection I KUHRZ

RTC: Real Time Clock S i 4

SCL: Serial Clock Line AT 44k

SDA: Serial Data Line 17 %# 2%

SFR: Special Function Register #7k I fit 751728

SMO: Sliding Mode Observer AL 2%

SOSC: Slow Oscillator iR v, HLALKE A ERE B
SPI: Serial Peripheral Interface #1478 {5420

SVPWM: Space Vector PWM 45 7] 2% & ik 5 F5£ 1 il
TSD: Temperature Sensor Detect i /& 4% B g1

UART: Universal Asynchronous Receiver/Transmitter 5 H# 478542 0
WDT: Watch Dog Timer & [ 141 € I+ 2%

XRAM: External RAM A1 BEHLAT fif 2%

XSFR: External SFR #MiRFR T BE 77 17 2%
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1 RRENE

1.1 451

FU6572L. FU6572N. FUB572THi i i /%

» VCC:7.0V~20V

> VDD5: 3V ~55V

FU6562T HiJji Hi /% :

> WHJEAER: AMBEIEMVCCHIAL2V ~ 20V, VDD5fiiA3V ~ 5.5V

FU6522L. FUG6522T Hi i Hi [k

» VDD5: 3V ~55V

WU A%: 8051 % FIME

T4 AR Z 1824 RGN B 1

32kB Flash ROM. H#CRCAZIGIIRE . SCRFFE T E B ARG {73 DAk Flash

256 bytes IRAM. 3.75k bytes XRAM

ME: & PIDFEHIH . FOCHER, MDUHBh TSR, LPF

164N, ATBCNAMR SR

GPIO:

FUB572L: 31 1GPIO

FUB572N: 24/GPIO

FU6572T: 13/~GPIO

FU6522L: 401GPIO

FUB522T: 20/~GPIO

FUB562T: 91MGPIO

SE I 75

> Timerd: J7 RSN P EEH] SCRFEBNAR . BRI SCRFHal/BEMFALE F il

> Timer2(i&H FFU6572L. FU6522L): PWMHiH G APWMIK) &5 25 L AR BRI . 4
ANBEEPWMALET AL IEACHm A S ARAD LI UK 2533 BATL A T [ RS AR DU o

> Timer3/Timerd: PWM#iH . 4 APWMRA (5 25 EEAL R BRAS I . Timerd S e FGH H A,

Timer33Z 1 48MHzii A=

SystickE i #%

RTCE I %

EHEE

> 1SPIGEH] TFUB572L. FUB572N. FU6522L)

Y VY
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1MPC(iE ] FFUB572L. FUB572N. FUB522L. FU6522T)
2MUART, SCRFsZGE R TFU6572L. FUB572N. FU6B522L. FUB522T)
INUART, SCHRFERZEGEH TFUB572T. FUB562T)
2IHIEDMA: SCRFIZCISPIUART #4140 FH T-FU6572L. FUB572N. FU6522L))
2iHIEDMA: S FFIPCIUARTEE AL i (& H FFU6522T)
> 2iiEDMA: L FFUART AR (L4 (& H T FU6572T. FUB562T)
B RS
> 12f7ADC: 1ps#: e, T ¥k$E N EVREF. #h#8VREFVE £ % 1 i (& ] T FUB572L .
FUB572N. FUB572T. FUB522L)
12 ADC: 1usiEHe, n[ikFVDD5 (GEH TFU6522T. FU6562T)
> ADCHIEH:
€ FU6572L: 15ifiE
FUB572N: 14iliE
FU6572T: 10i#]
FU6522L: 16i#iH
FU6522T: 13iHi8
FUG562T: 8iffiil
> WHEVREFZ%, FU6572L. FU6572N. FU6572T. FUB522LAJfit E3V. 4V. 4.5V,
VDD5, FU6522T. FU6562TY 7 #VDD5
W EVHALF(VREF/2. 1/4 VREF. 1/8 VREF. 25/64 VREF)%%
MSEHBOES, WL E ] R o HOK 38
€ FU6B572L/FUB572N/FUB522L/FUB522T/FUB562T: 44>
€ FU6572T: 14
> BN AR
> DAC: 118967, 1#%6fL
m Rz
> WE MOSFET Zkz#%: 6N Pre-driver it (i& H T- FUB572L. FUB572N. FU6572T.
FU6562T)
>  PWM it (& FH T FUB522L. FU6522T)
B FOCIKZNSCRFF B XU = HPH AR (& T-FUB572L. FUB572N. FUB572T.
FU6522L. FU6522T)
B FOC AN RFH s FHAL A (& H T FU6562T)
B R
> N E24MHzEERCHR % 4%

YV V VYV V V

L 2R 2R 2NN N 2
(m
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> WES32.8kHZ(LERCHR %4
WDT

LVD

TSD

P HIFICEM MR AE LA EL T e

1.2 NS

A] F T/ 120 BLDC HAL/PMSM.
B A
> FU6572: HizhTH%
> FUB522: MiZh%. iz
> FU6562: WA

1.3 tifid

FU6522_62_72 ZA|&—3K AR HLIEH 51 ZE(ME)RT 8051 A% I P Ak LIRS & FE A
ME £ T FOC. MDU. LPF. PID. SVPWM %§i& £ FAEb, af it 5 3) 56 s &/ o BLDC
HHL/PMSM ) FOC BRzh/J7 I SR h s ANl 8051 WAZ A TSR B M H & 3453, IU%IF
AT TAESEIL S Fhm R Ll . ok 8051 PIRZ KR -1 2 RN 1T 88 2T, SO AR LA i
BEBOCES . HEES. = ADC. CRC. SPI. I2C. UART. Z7#h Timer 2536, W& LDO, i&/H
T BLDC/PMSM HLHLI 75 FOC JRz4% il

DA by FUB522_62_72 R )T hRE A THE, BAAThReE AL SR, 1E5% 2 5lE Lk
4TS B

BT RERFIX 3, 5 SR A Fig B BAR L5 I ROz R M 0 R 5 L, FUB572 R4
FUB572 FirA A A2, FUB522 fX1g FU6522 FT A AN[FZALS, BN FU6522_62_72 RFE A
(RIRFIE o

FUB572 A ARM S FUB572L(LQFP48). FUB572N(QFN40). FUB572T(TSSOP28LD)

FUB522 £ A[FIM S . FUB522L(LQFP48). FUB522T(TSSOP28LD)

FU6562 %! 5 FUB562T(TSSOP28LD)
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1.4 RFHEE

1.4.1 FU6572L TNEEEE]

PO.0/TIMA4S/TXD2S/SDA
P0.1/DBG/TIMA4/TIM3S/RXD2S/SCL
PO.2/HALO

P0.3/MISOS

PO.4/NSS

PO.5/TXD/SCLK
PO.6/RXD/MOSI
PO.7/MISO/TIM2S/QEPA
P1.0/TIM2/QEPB

P1.1/TIM3
P1.2/TIM4S2/TXD2S2/FICED
P1.3/HBIAS/C1PS/A30/AD12
P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/A3P/AD13
P1.6/C1P/A1P/ADI/HAL1S
P1.7/CIM/AIM
P2.1/C2P/A2P /ADS/HAL2S
P2.2/C2M/A2M

P2.4/AD2

P2.5/AD3
P2.6/C3M/DAO/AD11
P3.0/AOM

P3.1/A0P

P3.2/AD5/VHALF

P3.3/AD6
P3.4/AD7/C3PS/CAMS
P3.5/VREF

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

P4.5/AD14
P4.7/TIM3S2/RXD252/RSTN/FICEK
Vss

M X XKXKXKKKKBKBKBKRXKBXKDBKDBKIDNKIDKXI XI-MNKMBKKRKX

P

o 8 2
g8 z
< X_X
l—>| 5] i)
x 3 9 oo QL
N g8 43 é g B2 gg LDO5
M 28 =8 =5
“» $84d )
i »|PORTO™ | Mac [ spi | [uart | [ Fice |[ReseT] [ cre |
> <«— 2P
HALL |«— com
¢ BEMF |« c1p
> [ omA | [TIMER4] [TIMER3 | [TIMER2| | TIMERL j¢———¢———— j g
> ¢ <«— CoP
> b g g <«— com
<> F = =
<> .
PORT1 [¢»| Predriver
> X vBu
> > Hu
—x vsu
< > X vev
> c X HV
- 2 2 vsv
» g § p| 6N Driver «—X VBW
PEN > ° >R Hw
& X vsw
[«—> PORT2 [« = Lk W
-~ : =8
< >
< >
<> A A o
e
<> VHALF[€ VDD5 =
<> 12Bit
__|PORT3 <> ADC
T A A
<> L d
3 é o 3 7
<«> o R4 R/
<« > S 050 3 83y 9 se
- -
~"|PoRTA (4> §2<§g2§ 8% 23 oac | > DO
g g ad > om
< & 8
a <
< TSD

K 1-1 FUB572L ZhREHE R
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1.4.2 FU6572N THHEIEE]

a3
S a 2
> > =
X X =
<
g 4
— o
PO.0/TIMA4S/TXD2S/SDA  [i€—>| L< 2%83 ) [
23 285 = zZz = LDO5
PO.1/DBG/TIMA4/TIM3S/RXD2S/SCL &>, or | | i 2
PO.5/TXD/SCLK [e—»|
12c sPl UART
P0.6/RXD/MOSI  ¢—>| < b
HALL,
PL.1/TIM3 [Kle—>| /e am
BEMF «— c1p
P1.2/TIM4S2/TXD252/FICED [4¢—> [ owma | [TIMER4] [ TIMER3] [TIMER2 | [TIMERL J6— ¢ <1: < am
P1.3/HBIAS/C1PS/A30/AD12 [i¢—>| ¢ ¢ <«— cop
<«— com
P1.4/COP/A3M/AD10/HALOS [Xi<—>PORT1 [«>| v
P1.5/COM/C2PS/A3P/AD13 [Ke—»| Predriver
P1.6/C1P/A1P/ADY/HALLS [Ki€—>| j'*% \ﬁ,u
P1.7/CIM/AIM K€ 1 % z;\l;
P2.1/C2P/A2P/ADE/HAL2S s :'*g C:v
= 2 )
» 35 © 6N Driver | |
P2.2/C2M/A2M » = H I jA% stw
P2.4/AD2 PORT2 [«»| e j'*g YSW
-
P2.5/AD3 2 I ’% t\\;v
P2.6/C3M/DA0/AD11
P3.0/A0M
P3.1/A0P INTO
P3.3/AD6 ‘
PORT3 |
P3.4/AD7/C3PS/CAMS T
[ [
P3.5/VREF < s o
L3/ 2 5B
P3.6/HAL2/RXD2 2 =TT 5
S 814 S1a
T 222 252 DAO
P4.5/AD14 L 52 222 bAC
PORT4 €| ® < DA1
P4.7/TIM352/RXD25 2/RSTN/FICEK &3
< <
vss

K 1-2 FUB572N IhfEHE K
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1.4.3 FU6572T THHEIEE]

a
8o
> >
X X
N
[
o
g% gE LDO5
o
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL [Ki€—>PORTO «»|
UART
«— c2p
HALL  le— com
¢ ¢ ¢ BEMF le— c1p
P1.2/TIMA4S2/TXD252/FICED [Kle—>| [ oma | [TimERa) [TiMERS| [TIMER2|  [TiMER1 [« <:t +«— M
¢ ¢ <«— cop
: 2 «— com
P1.4/COP/AD10/HALOS [Xi€—» PORT1 <> = = S v
Predriver
P1.6/C1P/ADI/HALLS [Kie—>| I % "ﬁU
8 wsu
X vev
—>»X  Hy
P2.1/C2P/AD8/HAL2S [l€—>| 6N Driver :' % \\g\‘;v
X Hw
e vsw
P2.4/AD2 [K4—>/PORT2 4] <
= > w
H T8 w
= K w
P2.6/C3M/DA0/AD1L [Rl€—>|
P3.0/AOM  [Kle—>
P3.1/A0P [Xi€—>| VDDS5| 1 INTO
128Bit ‘
P3.3/AD6 [X<—> PORT3«>| 2 ADC
: :
P3.4/AD7/C3PS/CAMS \ |
P s s 7
& =] 3 o 8]
P3.5/VREF < Py
o O ST mSa o
2 2 8g5%% 2 oac |5 O
S <
P4.7/TIM352/RXD252/RSTN/FICEK  [Ki4—>|PORT4 (<> g g 2 g DAl
3 <
<

1-3 FUB572T IhfEHER
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1.4.4 FU6562T INHEIEE]

8 o
a 4 <
> > @
X X x
5 v %
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL [Ki€—»| )] 23
EZ g Z
L un
o
PORTO (<> (U]
UART
«— c2p
¢ ¢ ¢ HALL ¢ cam
BEMF cip
[ oma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER] | «—
¢ ¢ ¢ <t <«— am
P1.2/TIM4S2/TXD252/FICED [Xi<—>| «— cop
< o0 o~
PORT1 4> 2 2 2 <« Com
Predriver |€—{X VCC
P1.6/CLP/AIP/ADI/HALLS (K> X vBU
H—>»X HU
l—X Vsu
«—> VBV
P2.1/C2P/A2P/AD8/HAL2S [X€—P| - 14,§ HY
£ ) B vsv
o g L| 6N Driver 5 VBW
PORT2 5 H—»X HW
P2.4/AD2 (K€ g [ 3 VSW
H—»X LU
H—»X LV
F—»X LW

P3.0/AOM [X<€—»|
P3.1/A0P [X<€—>

PORT3 €|

SYS_CLK

VHALF € VDD5 1
P3.4/AD7/C3PS/CAMS [Xi€— 12Bit

ADC

3
gz
z
< | VHALF
B
Rz
(=
VREF <> X
AD2/7°9 —»|
>
C4P4:|>INTO
M

\
s
o
Sha 2
o 3 [} A0
93%9syg 0328 o 2§ Dy
£3I<gq< gl< g3 DAC DAL
PORT4 <> a8 3 <
< 2 I
o
<

P4.7/TIM3S2/RXD2S2/RSTN/FICEK (<<€

PORTS [€»|

K 1-4 FUB562T LhREHE A
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1.4.5 FU6522L THEEIEE]

X vpDs
X Vss

E HBIAS

P0.0/TIMA4S/TXD2S/SDA [}
PO.1/DBG/TIM4/TIM3S/RXD2S/SCL X
P0.2/HALO [}

P0.3/MISOS [

PO.4/NSS X

P0.5/TXD/SCLK X}
PO.6/RXD/MOSI
P0.7/MISO/TIM2S/QEPA
P1.0/TIM2/QEPB

P1.1/TIM3
P1.2/TIM4S2/TXD252/FICED
P1.3/HBIAS/C1PS/A30/AD12
P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/A3P/AD13/DA2
P1.6/C1P/A1P/ADI/HAL1S
P1.7/CIM/ALM
P2.0/ADO/A1O
P2.1/C2P/A2P/AD8/HAL2S
P2.2/C2M/A2M
P2.3/AD1/A20/C4P/DA1
P2.4/AD2

P2.5/AD3
P2.6/C3M/DAO/AD11
P2.7/AD4/C3P/A00/CAM
P3.0/AOM

P3.1/A0P

P3.2/ADS/VHALF

P3.3/AD6
P3.4/AD7/C3PS/C4MS
P3.5/VREF

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

RSTN/FICEK

- [€» FICED

3
a
o
2
o
i

il

PORTO (€|

<—>» MISO

i A
A,
<«» NSS

o [€> SCLK
= l€«> Mmosl
S>> ™D
Zl«— RXD

[ cre |

A
A

!

P

ER3 | [TIMER2|  [TIMER1 ]
£

A
A
< >

A [TiMERa ] [T

«— C2pP
HAL/ [€— 2™
BEMF |[€«— C1P
<«— CiM

<t <«— cop

<«— COM

114)

TIM4 <>
TIM3 <> S <> [<>|

TIM2 €|

PORT1 [«

A
A,

i

A
A

!

A
A

l

A
A

PWM
PORT2 [€»|

Protection

st

b1

}

A
A

l

A
A

[
INTO

PORT3 [«

SYS_CLK

VHALF [ VDDS
128t ‘

KNI KKKNKIRKIKNKKKKKKNKKKXKXKKXRX

1

.
CAP —
Cc3M

{5

AD12/A30

w
i
I~
>

P4.1/L_DX
P4.2/H_DX

P43

P44

P4.5/AD14

P4.6/AD15
P4.7/TIM352/RXD252/RSTN/FICEK

1i 14Ed

AIM
A1P
AD1/A20
A2M
A2P
AD2/3/5~11/13/14 —p|
AD4/A00/C3P/C4M —
AOM
AOP
A3M
A3P
o
>
o

A
v
ADO/A10

PORT4 [€©»|

A
A,

}

A
A

53%5&?53%%

<
A
A

P5.1 [X

PORTS [€»|

1-5 FUB522L ZhfEHE R
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1.4.6 FU6522T THHEIEE]

VDD5
AN
HBIAS

R

P0.0/TIM4S/TXD2S/SDA X<
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL (X<

[aa)
rZE
PORTO T i
v/ Hen ﬁ [umar |

24
P0.6/RXD X< ¢

RSTN/FICEK

- [« FICED

a
a
=
2
o
i

[ cre |

<>
Z >

[ oma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
A

A

P1.1/TIM3 X<
P1.2/TIM4S2/TXD2S2/FICED D<€

c2

HALL/ (1Y
BEMF a

-«
«
-

<]: <«— CIM
«
«

o

TIM4 <> S <>
TIM3 <>
TIM2 <>

PORT1 [«

P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/A3P/AD13
P1.6/C1P/A1P/AD9/HAL1S
P1.7/C1IM/AIM

o

A
A,

Co

°

A
A

A

P2.1/C2P/A2P/ADS/HAL2S [Xi«
P2.2/C2M/A2M X}

PORT2 [<»|

Protection

P2.4/AD2 X

HiL

P2.6/C3M/DAO/AD11 X

I 4]

P3.0/A0M [X|
P3.1/A0P X<

A

P3.3/AD6 X
P3.4/AD7/C3PS/CAMS X

PORT3 [€»|

SYS_CLK

H

VHALF [€ VDD5 1
12Bit

ADC

WDT
RTC

1

£
cap—
M

>

AD12/A30
A3M

w
fr}
4
>

32.8K 24MHz
NeNo FOsC

AIM

A1P
AD1/A20
A2M

A2P

AD2/6~11/13/14 —p

AOM
AOP
A3P

ADO/A10

PORT4 [€»|

AD4/A00/C3P/C4M —

P4.5/AD14 X<

P4.7/TIM3S2/RXD252/RSTN/FICEK [

K 1-6 FUB522T IhfEHE K
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1.5 Memory Z5[d]

P R4 25 18] 73 v dE 443 1] (Program Memory) Fl% 5 4% 7] (Data Memory), 525 [ 37 ik 45

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OXFFFF Ox7FFF
TR0 Last Sector
Upper 128 RAM SFR
(Indirect Addressing (Direct Reserved
Only) Addressing Only)
0x80 0x4100
OX7F
0x4020 XSFR User Program Area
Direct or Indirect
Addressing
Reserved
Lower 128 RAM
8@2 > (Director Indirect OxOFFF ADC Result(R)
Addressing)  0xOFD8
Bit Addressable MDU
OX0EF8
0x20
Ox1F
General Purpose XRAM
Registers 0x0100
0%00 0X0000 oxoooo L_INterrupt Vector

& 1-7 Memory % [a] 43 it

1.5.1 Program Memory

F842% 6] 0] - hEYEEI(0x0000 ~ OX7FFF). #8450 474& N Flash, H T HIRER .
5 —/NE X (0x0000 ~ OX00FF )& b e Stk X, - FARAES R W PR i ah bt . a
—AN 3 [X (0X7F00-OX7FFF) P it B A 50 F A 42147

1.5.2 Data Memory

B 23 1) 3 A BE 23 18] (External Data Memory) A P #5454 %% [ (Internal Data Memory), 111
1-7 FioR .

A 2 18] (1 Hhtik S Rl 4900000 ~ OXFFFF), (XAl MOVX #a4-Uilal . Hrp s a4
1742518 XRAM(0x0000 ~ OXOEF 7). 3" 421 27 17 485 7] (0x4020 ~ Ox40FF), MDU %17 2 7. [X 15
(OXOEF8 ~ 0xOFD7) LA}z ADC % #i45 B A7fifi [X 15, (0XOF D8 ~ OXOFFF).

VA B R 4% ] T H 65 B9 (0X00 ~ OXFF). FErF1(0X00 ~ Ox 1 F) Joii I 25 77 28 4l L4y 4 4,
484, 3k 32 MEMF S, (0x20 ~ Ox7F)Jyil i RAM #3[8], SCff EART-IEAIRE G- Ak ), 3
F1(0x20 ~ Ox2F)F 16Bytes 737 F-hH#4F . (0x80 ~ OxFF), fE[E4ESHEVTIN, F&1 RAM %54,
FLARTHEVT I, $i51H) SFR 22 ]

4
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1.5.3 SFR

#* 1-1 SFR HutikBssf

Addr 0(8) 1(9) 2(8) 3B 4(0) 5(D) 6 (E) 7(F)

0xF8 DRV_OUT PI CR PO_OE P1 OE P2 OE P3 OE

0xF0 B

0xE8 P4 OE

0xEO0 ACC CMP_CR4 HALL CR

0xD8 UT2 _CR EVT FILT CMP_CR2 LVSR CMP_CR3

0xDO PSW P1_IE P1_IF P4 IE P4 IF CMP_CRO CMP_CRI1 CMP_SR

0xC8 RST SR

0xC0O MDU_CR

0xB8 P4

0xB0O P3

0xA8 1E TIM2 CR1 |TIM2 CONTRL|TIM2 CONTRH| TIM2 DRL TIM2 DRH TIM2 ARRL TIM2 ARRH

0xA0 P2 TIM2 CRO | TIM3_ CNTRL|TIM3_ CNTRH| TIM3 DRL TIM3_ DRH TIM3 ARRL TIM3_ARRH

0x98 UT_CR UT_DR UT_BAUDL UT_BAUDH TIM3_CRO TIM3 CR1L TIM4 CRO TIM4 CRL
0x90 P1 TIM4 CNTRL | TIM4 CNTRH| TIM4 DRL TIM4 DRH TIM4 ARRL TIM4 ARRH
0x88 TCON UT2 DR PO 1P1 1P2 1P3

0x80 PO SP DPL DPH FLA _KEY FLA CR PCON

3

B OGN AR NI R A 748, RIS TR, 752 A Sk A
s BRI S EO B EA TR .

B Bf AL A6A B A7 AR e B IR R, A 0T R B R SALAIIRB AL, A7 28 AR K A8 1k,
SECEEMEAER. BT AR A A2 e M8, O SR8 R, i IR8 AL, B
FERIRIME, AR

B RSN AU EehL, TR fkehr, M HhAuEikie, ARe R smeiraiss Ri{kefir.
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1.5.4 XSFR
% 1-2 XSFR Hudil e 5
Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
FOC__POWH
0x40D8 F0C FONERLTT FOC_ POWL FOC  TAMAXH FOC_ TAMAXL FOC  TBMAXH FOC TBMAXL FOC_ TCMAXH FOC  TCMAXL
FOC__UQEXH FOC_ UQEXL
0x40D0 FOC FALPH FOC  FALPL FOC_ EBETH FOC_ EBETL FOC EOMEH FOC_EOMEL — —
X . C* - - c c FOC_KFGH FOC_KFGL
FOC__IBH FOC__TBL FOC__TAH FOC_TAL
0x40 — — — — FOC THETAH FOC_THETAL FOC_ETHETAH FOC ETHETAL
x40C8 FOC_LQH FOC_LQL FOC_LDH FOC_LDL c - C C
051000 FOC__IBETH FOC__ IBETL FOC_ VBETH FOC__ VBETL FOC__VALPH FOC_ VALPL FOC__ICH FOC__ICL
X FOC_1Q_LPFK FOC_ID LPFK FOC_UDCPSH FOC_UDCPSL FOC_UQCPSH FOC_UQCPSL FOC_FLUXH FOC_FLUXL
0x40B8 FOC_UDH FOC_UDL FOC_ UQH FOC_ UQL FOC__IDH FOC__IDL, FOC_ IQH FOC_ IQL
FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL
0x40B0 = = = = FOC_QUAXH FOC_QMAXL FOC_QMINH FOC_QMINL
X FOC_ OMEESTH FOC_ OMEESTL FOC_ATAN THETAH FOC_ATAN THETAL 4 4 cq cq
) o ) o FOC_RTHEACCH FOC_RTHEACCL ] ] FOC_THECOR FOC__THECOMPH FOC__THECOMPL
0x40A8 FOC_RTHESTEPH FOC_RTHESTEPL FOC_EOMELPFH FOC_EOMELPFL FOC_RTHECNT CMP_SAMR FOC__EMFH FOC__EMFL
0x40A0 FOC_CRI FOC CR2 FOC_TSMIN FOC TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC__UDCFLTH FOC__UDCFLTL
0x4098 TIML__ITRIPH TIML _ITRIPL FOC_CR3 FOC_CRO
051090 FOC_IDREFH FOC_IDREFL FOC_TQREFH FOC_IQREFL FOC_QKPH FOC_QKPL FOC_QKTH FOC_QKIL
X TIMI__URESH TIMI__ URESL TIMI_KRMAX TIMI_KFMIN TIMI_KFH TIMI_KFL TIMIL_KRH TIMI_KRL
051088 FOC_EK3H FOC_EK3L FOC_EKAH FOC_EKAL FOC_EKIH FOC EKI1L FOC_EK2H FOC_EK2L
X TIMI__RARRH TIMI__RARRL TIMI__RCNTRH TIMI__RCNTRL TIMI__UCOPH TIML__UCOPL TIMI__UFLPH TIML__UFLPL
034080 FOC_FBASEH FOC_FBASEL FOC_EFREQACCH FOC_EFREQACCL FOC_EFREQMINH FOC_EFRQMINL FOC_EFREQHOLDH FOC_EFREQHOLDL
X
TIML DBR7H TIMI_DBR7L TIMI_ BCNTRH TIMI_BCNTRL TIMI_ BCCRH TIML_ BCCRL TIMI_ BARRH TIMI_ BARRL
034078 FOC_KSLIDEH FOC_KSLIDEL FOC_EKLPFMINH FOC_EKLPEMINL FOC_DKIH FOC_DKIL FOC_OMEKLPFH FOC_OMEKLPFL
X
TIML DBR3H TIMI_DBR3L TIMI_DBR4H TIMI_DBRAL TIMI DBR5H TIMI_DBRSL TIMI DBR6H TIMI_DBRL
051070 TIML_BCORH TIMI_BCORL —_ FOC_EKPH FOC_EKPL FOC_EKTH FOC_EKIL
FOC_DKPH FOC_DKPL TIMI DBRIH TIMI DBRIL TIMI DBR2H TIMI DBR2L
0x4068 TIML CRO TIMI CR1 TIML CR2 TIMI CR3 TIMI CR4 TIML IER TIML SR FOC_EFREQMAX
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 pP5_PU PH_SEL2 DACT DR DAC DR PH_SEL PH_SELI AMP_CRO VREF VHALE CR
0x4040 DMAL BAH DMAL BAL UT2_BAUDH UT2_BAUDL CAL _CRO CAL _CRI AMP_CR2 P4 AN
0x4038 ADC_SCYC ADC_CR DMAO_CRO DMAL_CRO DMAO_LEN DMAT_LEN DMAO_BAH DMA_BAL
0x4030 SPT_CRO SPT_CRI SPT_CLK SPI DR AMP_CRI DAC CR ADC_MASKH ADC_MASKL
0x4028 12C CR 12C 1D 12C DR 12C SR RTC_TMH RTC_TML RTC_STA TSD CR
0x4020 CRC DIN CRC CR CRC_DR CRC_BEG CRC_CNT WDT CR WDT_ARR
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Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6 (E) 7(F)
0x0FFO AD12_DRH AD12_DRL AD13_DRH AD13 DRL AD14_DRH AD14_DRL AD15 DRH AD15 DRL
0xOFE8 AD8 DRH AD8 DRL AD9_DRH AD9 DRL AD10_DRH AD10_DRL AD11_DRH AD11 DRL
0xO0FEO AD4 DRH AD4 DRL AD5_DRH AD5_DRL AD6 DRH AD6 DRL AD7_DRH AD7_DRL
0x0FD8 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL
0x0FDO LPFO_K LPFO_X LPFO_YH LPFO_YL
0x0FC8 LPF1_K LPF1 X LPF1_YH LPF1_YL
0x0FCO PI0_UKH PI0_UKL PI0_UKMAX PI0_UKMIN
0x0FB8 PIO_KP PIO EK1 PIO_EK PIO KT
0x0FBO PI1 UKH PI1 UKL PI1 _UKMAX PI1_UKMIN
0x0FA8 PI1 _KP PI1 _EK1 PI1 _EK PI1 KI
0x0FAO MULO_MA MULO_MB MULO_MCH MULO_MCL
0x0F98 MULL MA MUL1 MB MUL1 MCH MUL1 MCL
0x0F90 DIVO DB DIVO DQH DIVO DQL DIVO_DR
0x0F88 DIV1 DQL DIV1 DR DIVO DAH DIVO DAL
0x0F80 DIV1_DAH DIV1_DAL DIV1_DB DIV1_DQH
0x0F78 LPF2 K LPF2_X LPF2_YH LPF2_YL
0x0F70 LPF3 K LPF3 X LPF3_YH LPF3 YL
0x0F68 PI2_UKMAX PI2_UKMIN PI2 KD PI2 EK2
0x0F60 P12 EK P12 KI P12 _UKH P12 UKL
0x0F58 PI3 KD PI3 EK2 PI2 KP PI2 EK1
0x0F50 PI3 UKH PI3 UKL PI3 UKMAX PI3 UKMIN
0x0F48 PI3_KP PI3_FKI PI3_FK PI3 KI
0x0F40 MUL2_MA MUL2_MB MUL2_MCH MUL2_MCL
0x0F38 MUL3_MA MUL3_MB MUL3_MCH MUL3_MCL
0x0F30 DIV2 DB DIV2 DQH DIV2 DQL DIV2 DR
0x0F28 DIV3 DQL DIV3 DR DIV2 DAH DIV2 DAL
0x0F20 DIV3 DAH DIV3 DAL DIV3 DB DIV3 DQH
0x0F18 SCATO _SIN SCATO THE SCATO RES1 SCATO_RES2
0x0F10 SCAT1_THE SCAT1_RES1 SCAT1_RES2 SCATO_COS
0x0F08 SCAT2_RES1 SCAT2_RES2 SCAT1_COS SCAT1_SIN
0x0F00 SCAT3 RES2 SCAT2_COS SCAT2_SIN SCAT2 THE
0x0EF8 SCAT3_COS SCAT3_SIN SCAT3_THE SCAT3 RES1
P
B GO RILM A NL60 R A A7, DU A A A s aifids, TWEMATER AR Y, HERN A SEUHEA B,
B 8f A L6 Z A7 % T LA IR, A AT REIE A S8 AL AMIRS ALY, ZRAF s A R AR, SEE MEA . BT AR 257 23 75 3 S 8 AL R
Fr o ARSAL TR IR, R8I, i R AME, FFAESERHE.
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B RIS AR A e, HEAR8AL, M HAAREAAEE, AE R i w8 s H k8.
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2 SIIEN

[oR-~witSihi/ZR

DI = i\
DO = ¥t
DB = 7 XU i)
Al = B
AO = Bl th
AB = FELL XA
P = HiJ§

2.1 FU6572L LQFP48 3|51

K 2-1 FUB572L LQFP48 5| [l L

FU6572L "

ClY: LOFP48 10 K% ThReHR

P2. 6/ DB/ | GPIO

C3M/ . AT/ | CMP3 fh % N\

DAO/ A0/ DACO #ii i, JC Buffer #ith

AD11 AT ADC J@I& 11 fN

P3.0/ ) DB/ GPI0

AOM AT AMPO 7 %6 N i

P3.1/ 3 DB/ GPI0

AOP Al AMPO 1F %5 N it

P3. 2/ DB/ GPI0

AD5/ 4 AT/ ADC JEiE 5 Hi N\

VHALF A0 1/2 VREF ZFHRHiH, M 1uF g

P3. 3/ i DB/ | GPIO

AD6 AL/ ADC JEJHE 6 %\

P3. 4/ DB/ | GPIO

AD7/ AL/ ADC 338 7 %\, AMP CRO[CP EN] = 1 A}, AMPO %yt (P2. 7) it

6 WS 50k HIBHIZEF P3. 4, P3.4 F4ME 1pF, H TR iR &

C3PS/ AT/ YIReEEH2 J5 OMP3 1E %1 N\ it

C4MS Al IIReE#% 5 OMP4 1746 A\ ik

P3.5/ DB/ GPIO

VREF 7 B ADC #1822 o [ 4 N\ B3 A ¥4 VREF #r i, AhESHBER + C F]VSS, R
= 33Q, C = IuF ~4.7yuF

P3. 6/ DB/ GP10

HAL2/ 8 DI/ Hall-TC2 &% i\

RXD2 DB UART2 7E X2 il AR 5T 1) RXD Fy A\ B 28 il 4550 19 TXD %yt /RXD i\

P3.7/ DB/ GP10

HAL1/ 9 DI/ Hall-1C1 iZ %5 H P A

TXD2 DO UART2 TXD %t
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21 FLU(;*IEPZZSL 10 K% TREHIAR
P0. 0/ DO/ GPT0, WmIHCE ~MAH B INTO H A
TIMAS/ 10 DB/ DhReFEA2 f5 Timerd g N B H
TXD2S/ DB/ DIRe¥6H2 J5 UART2 TXD #ith
SDA D0/ I°C SDA, W] 5 B A AR I e bi H
PO. 1/ DB/ GP10, wJHCE ZM5HR BT INTO Fy A
DBG/ DO/ Debug i [
TIM4/ DB/ IIGEFEFEHT Timerd i N\ Bk 46 H
TIM3S/ 11 DB/ IIGEREFS IS Timer3 i N\ Bk 4
RXD2S/ DB/ INREFERS 5 UART2 1E MR HIAH 20T /) RXD 4y N\ 5 BB 2R AR R i TXD
HH/RXD HN
SCL DB 1°C SCL iJ%h, STt i
P0. 2/ . DB/ GPTO, WJHCE ZMESH B INTO f A
HALO DI Hall-1CO i% %5 H P-4 N\
P0. 3/ 3 DB/ GP10
MISOS DB SPI IhAEHERS JG MISO, FHLE TR M ML T
P0. 4/ " DB/ GPT0, WmIHCEAMH B INT1 HA
NSS DB SPT ()35 %55 11
P0. 5/ DB/ GPT0, WIHCE ~MFH B INTO H A
TXD/ 15 DO/ UART1TXD %
SCLK DB SPI 4% [} 44 SCLK
P0. 6/ DB/ GPTO, WJHCE ZMESH B INTO f A
RXD/ 16 DB/ UART1 75 XU 2 il A 20T 14 RXD g N\ B 28 il 48520 1) TXD %6 Hi /RXD A\
MOST DB SPI MOSI, F= M4t s AL A
PO. 7/ DB/ | GPIO
MISO/ 17 DB/ SPI MISO, FHLA AL
TIM2S/ DB/ IReFE % J5 Timer2 % N\ B4 H
QEPA DI QEP gwfidh A 4\
P1.0/ DB/ GPT0, WmIHCESMH B INT1 HA
TIM2/ 18 DB/ Timer2 fir N B4 H
QEPB DI QEP #wfid B H A\
P1.1/ 19 DB/ GP10, WmIHCE ST INTO/INTL fp A
TIM3 DB Timer3 % N\ B4 H
VCC 20 P VCC, 4P 1uF ~ 4. TuF %
VSS 21 P FHL Y5
L DU 22 DO PWM R 4F U A% H
L DV 23 DO PWM R HF V A%
L DW 24 DO PWM T HF W A%
VSu 25 P 6N Pre—driver UAHHEZ$ZSHH, T UM LM 2SS %
H DU 26 DO 6N Pre—driver U AH_L#f PWM %
VBU 27 p 6N Pre—driver U AHHzSHJF
VSV 28 P 6N Pre—driver VAHHZ$S M, FT VA LM E 281 Mg 5 2%
H DV 29 DO 6N Pre—driver V A_L#F PWM %
VBV 30 P 6N Pre—driver V A E %% HJE
VSW 31 P 6N Pre-driver WAHHZES M, T WAL LM B 281 M 2 2%
H DW 32 DO 6N Pre-driver WA _EAHF PWM 4
VBW 33 P 6N Pre—driver W AH[H2E&% 1
NC 34 NC
VDD5 35 P VDD5, #M#E 1pF ~ 4. TuF HL
VSS 36 P B
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S0 | o | 10 kiR

P4. 7/ DI/ | GPIO
TIM3S2/ DI/ IIREFERL I Timer3 BN
RXD2S2/ 47 DB/ IRERERS 5 UART2 £E MR A4 20 T (1) RXD g A\ Bl B 2R 145 20 N 1 TXD %

H/RXD #i A

RSTN/ DI/ AR AN, WE FhHRE

FICEK DI FICE I} v

P4.5/ 28 DB/ GP10, wHCE AN INT1 fy A

AD14 Al ADC 3B 14 f\

P1.2/ DB/ GP10, wHCE AN INT1 fy A
TIM4S2/ 29 DB/ IIGEHEFS IS Timerd i N\ Bk 4
TXD2S2/ DO/ ThEeFEH4 5 UART2 TXD %

FICED DB FICE 3 1

P1.3/ DB/ GP10, WHECE /T INT1 A
HBIAS/ DO/ HALL i B IR, PR I % H: VhD5

C1PS/ 40 NV UIResEH J5 OMP1 1E%1 A\ Jif

A30/ DO/ AMP3 % H ¥ty

AD12 AT ADC JEIE 12 fi\

P1.4/ DB/ GP10, WHCE /T INT1 A

cop/ AT/ CMPO 1F %5 N i

A3M/ 41 AL/ | AMP3 fufg N

AD10/ AT/ ADC J@IE 10 F N\

HALOS DI UiResEH J5 HALLO 3848 H P4\

P1.5/ DB/ GP10, WIHCE~MH BT INT1 4N

CoM/ AT/ | CMPO 7% N\

C2PS/ 42 AT/ IREFERS J5 CMP2 1E %6 N3t

A3P/ AL/ AMP3 IE % N iy

AD13 AT ADC JE3HE 13 # A\

P1.6/ DB/ GP10, WIHCE~MHHBT INT1 4N

C1P/ AL/ CMP1 IFE % N\ i

ALP/ 43 AL/ AMP1 1E % N Bty

AD9/ AT/ | ADC JEiE 9 HA

HAL1S DI IGeH R 5 Hal 1-1C1 2% HSF4 A

P1.7/ DB/ GP10, wHCE /M INT1 A

C1M/ 44 AT/ | CMP1 faffy N

AIM Al AMP1 F 4 Nk

P2.1/ DB/ | GPIO

c2p/ AL/ CMP2 1E %1 N ¥

A2P/ 45 AL/ AMP2 TF %5 N i

ADS/ AL/ ADC J@i& 8 A\

HAL2S DI TIReH J5 Hal1-1C2 & 4R P4 A

P2.2/ DB/ | GPIO

c2M/ 46 AL/ | CMP2 7% N\

A2M AT AMP2 7 %5 N i
P2. 4/ 47 DB/ | GPIO

AD2 AT ADC JEIE 2 %N, W] R BELR R R R
P2.5/ 48 DB/ | GPIO

AD3 AT ADC JEIE 3 Hi\
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@ [T Pa.7/TIM352/RXD252/RSTN/FICEK

©n N
(%) «n 9 S 8 8
9 9 8 < < 8
< =< < I 3 <
T I = S & o
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0 a 92 5 < o
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~ a. — a ~ (8] S~
< ¥ 2925 3
D S < S G ) g <
m o 3 & 3 a = a 3 -
O 0 N N 94 =@ o o @ = Ao
< < (@] (@] o O (9] (9] I = <
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A F & 98 ¢ F @S0
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a (= (= o a. a. o o o (= [« W
W 48 47 46 45 44 43 42 41 40 39 38
P2.6/c3M/DA0/AD1I1 [ ] 1 36 [[[] vss
p3.o/aom [ 2 35 [[[] vbDs
p3.1/aop [[] 3 34 [T nc
P3.2/AD5/VHALF [ ]| 4 33 [] vew
p3.3/a06 [ | s 32 [1T] Hw
p3.4/ap7/c3ps/cams [ | 6 31 [ vsw
P3.5/VREF [[[| 7 30 [ vav
P3.6/HAL2/RXD2 [ ][] 8 29 [T] nv
P3.7/HALL/TXD2 [[[| 9 FU6572L 28 [I[] vsv
P0.0/TIM4S/TXD2S/SDA [ [ | 10 27 [ vsu
P0.1/DBG/TIM4/TIM3S/RXD2S/SCL [ | 11 26 [ ] Hu
PO.2/HALO [T 12 25 [] vsu
13 14 15 16 17 18 19 20 21 22 23 24
0w v ¥ = < o on O v O >
323858282333
s § L 29 9k
S < s S >SS 3
~ o o v o H
Mm a X x o 5 4
o @ S = o
a [¥s) S~ — =
s & 5 s
s
S~
~
S
o

2-1 FU6572L LQFP48 5| i1
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2.3 FUB6572N QFN40 3|51

% 2-2 FUB572N QFNA40 5| e X

FUB572N .
2| B QFNAO 10 K% ThReHR
VSuU 1 p 6N Pre—driver U %A, HIT U A B0 H 250G 225
HU 2 DO 6N Pre—driver U AH_Efll PWM %t
VBU 3 P 6N Pre—driver U AH B0 E 25 H i
VSV 4 P 6N Pre-driver VAHHIA, FT VAH L0 E XSG 2%
HV 5 DO 6N Pre—driver V A#H_E{ PWM %
VBV 6 P 6N Pre-driver V AH_EAl E %& HL 5
VSW 7 P 6N Pre-driver WABHIA, HT WAH LM H 2 HbG 2%
HW 8 DO 6N Pre—driver W AH_E{U PWM %t
VBW 9 p 6N Pre—driver W AH_EA [ % Ha 5
VDD5 10 p VDD5, #h4% 1uF ~ 4. TuF H%
VSS 11 P B
P4.7/ DI/ GPI0
TIM3S2/ DI/ HIREFEAL )G Timer3 N
RXD2S2/ 12 DB/ VIREFER% )5 UART2 7E R ZE il 5520 T (1) RXD f N B 2R il B0 R 1
TXD %y H /RXD % A\
RSTN/ DI/ AR AN, WE Ed R
FICEK DI FICE B 4 i
P4.5/ 3 DB/ GPI0, WIHCE AN B INT1 SN
AD14 AT ADC J@IE 14 N
P1.2/ DB/ GPTO, wJHCE AN W INT1 H A
TIM4S2/ 7 DB/ ViRe##% )5 Timerd i A\ B0 H
TXD2S2/ DO/ UiRe#6#% J5 UART2 TXD %t
FICED DB FICE ¥4 1
P1.3/ DB/ GPTO, wJHCE AW INT1 H A
HBIAS/ DO/ HALL i B HL s, PN 3E i O $% VDD5
C1PS/ 15 AT/ UiRe6#% )5 OMPL 1E4 A3k
A30/ DO/ AMP3 %y H1 i
AD12 AT ADC 3B 12 N
P1.4/ DB/ GPI0, WIHCE AN B INT1 SN
cop/ AL/ CMPO 1F %5 N ¥
A3M/ 16 AL/ AMP3 7 %61 N i
AD10/ AT/ ADC @& 10 # N
HALOS DI ThReEH2 J5 HALLO 3848 Fi P4\
P1.5/ DB/ GPI0, WIHCE AN BT INT1 H A
COM/ AL/ CMPO 1% N3t
C2PS/ 17 AL/ ThREHERS J5 CMP2 IE# N\ b
A3P/ AL/ AMP3 TF %7 N iy
AD13 AT ADC @I 13 #N
P1.6/ DB/ GPTO0, wJECE AN W INT1 H A
C1P/ AL/ CMP1 1E %y N\ s
ALP/ 18 AL/ AMP1 IE %5 N
AD9/ AL/ ADC JEJE 9 N\
HAL1S DI DR IS Hall-1C1 324 P A
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o R FU6522 6272
FU6572N .
5l R QFNAO 10 k& TheeHR
P1.7/ DB/ GP10, mHCE AT W INT1 H
CIM/ 19 AT/ CMP1 47 %6 N\ 3
AIM AT AMP1 %5 Nk
P2.1/ DB/ GP10
C2P/ AL/ CMP2 1E % N\ ity
A2P/ 20 AL/ AMP2 1F %5 N i
ADS/ AT/ ADC JBIE 8 Hi A\
HAL2S DI TiReiH J5 Hal1-1C2 iZ 48 F P4 A
p2.2/ DB/ GP10
C2M/ 21 AL/ CMP2 1 N3t
A2M Al AMP2 418 N ity
pP2. 4/ 99 DB/ GP10
AD2 Al ADC J#IE 2 %\, 7] T RF2R B R
P2.5/ 09 DB/ GP10
AD3 AT ADC JBIE 3 H A\
P2.6/ DB/ GP10
C3M/ 04 AT/ CMP3 7 N3
DAO/ A0/ DACO #itti, JC Buffer %
AD11 AT ADC J@IE 11 fN
P3.0/ o DB/ GP10
AOM Al AMPO 18y N ity
P3.1/ 06 DB/ GP10
AOP Al AMPO 1F 5 N\ uify
P3.3/ o7 DB/ GPI0
AD6 AL/ ADC JEIE 6 $ N\
P3. 4/ DB/ GP10
AD7/ AL/ ADC 3E3E 7 %1\, AMP_CRO[CP_EN] = 1 IS, AMPO %t (P2.7) i
28 P 50k FEBHIES P3. 4, P3.4 F4ME 1pF, F TR FYHIRRE
€3PS/ AT/ LIRERER% 5 OMP3 1E 40 A ik
CAMS AT IR 5 OMP4 6 A\ ik
P3.5/ DB/ GPI0
VREF 29 AB ADC M%7 1 g NBE N 3B VREF HrH, AMBHELR + C 2
VSS, R = 33Q, C = IuF ~4.7uF
P3. 6/ DB/ GPI0
HAL2/ 50 DI/ Hall-1C2 & %5 Hi P4
RXD2 DB UART2 7E X2k il B 2R (1) RXD iy N Bl B 2 )45 28 1149 TXD it /RXD
LN
P0. 0/ DO/ GPT0, WIHCE ~MH BT INTO 4\
TIM4S/ a1 DB/ DiReH#% )5 Timerd i A\ B0 H
TXD2S/ DB/ UiResH J5 UART2 TXD %t
SDA DO/ 1°C SDA, HJ B E MR H AR IR i
PO. 1/ DB/ GPT0, wJHECE ZMHSH B INTO fi A
DBG/ DO/ Debug i I
TIM4/ DB/ TR EFL AT Timerd % N\ B840 H
TIM3S/ 32 DB/ DI IS Timer3 % N\ B0 H
RXD2S/ DB/ IhREFEFS J5 UART2 7B ZE il 55 20T 1) RXD Fn N\ 5 5l B 2% il B =X 1)
TXD % H4 /RXD % A\
SCL DB I°C SCL Wy #h, 5 HIpR I B4
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FU6572N .
2| By QFN4O 10 K% TheeHR
P0. 5/ DB/ GPT0, WIHCE ~MAH B INTO H A
TXD/ 33 DO/ UART1TXD % th
SCLK DB SPT $2 I i} SCLK
PO. 6/ DB/ GP10, wJHCE ZM5HR BT INTO Fy A
RXD/ 2 DB/ EERA“ TEXUER il A5 5 16 RXD Fn N\ B2 il B =R 79 TXD % /RXD
il
MOST DB SPI MOSI, F=HL4 H s MHLAR A
P1.1/ 35 DB/ GP10, WIHCE ~ME T INTO/INT fg A
TIM3 DB Timer3 % N B
vCe 36 p VCC, AME 1pF ~ 4. TuF B
VSS 37 P FH Y
L DU 38 DO PWM R # U AH %
L DV 39 DO PWM F#r V AR H
L DW 40 DO PWM R4 W AH %5
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FU6522 62 72

2.5 FU6572T TSSOP28LD 3| %I

% 2-3 FUB572T TSSOP28LD 7| JHIsE X

FU6572T 5
5| & TSSOP28 10 k% TheeHEiR
HY 1 DO 6N Pre—driver V AH_E{U PWM %t
VBV 2 P 6N Pre—driver V AH AN E %4 H I
VSW 3 P 6N Pre—driver WAHHIA, HT WA LM EH 250G 2 %
HW 4 DO 6N Pre—driver W AH_E{ PWM %
VBW 5 p 6N Pre—driver WAH_E{ & 25 d i
VDD5 6 P VDD5, 4M¥% 1uF ~ 4. TuF %
P4.7/ DI/ | GPIO
TIM3S2/ DI/ | ThEEFEHFE)E Timer3 fIN
RXD2S2/ 7 DB/ | THREHEFS)S UART2 72XV HIRL R i RXD Fi A\ Bl A 2k il A R i TXD %y /RXD
LTPN
RSTN/ DI/ | ML, WE LFHEIE
FICEK DI FICE B4t
P1.2/ DB/ | GPIO, WIRCEAMHRWT INTL g A
TIM4S2/ 9 DB/ | IRE#E# )5 Timerd % N\ akk
TXD2S2/ DO/ | THESH:RS S UART2 TXD %t
FICED DB | FICE 3k
P1.4/ DB/ | GPIO, WIRCE AN W INTL A
cop/ AT/ | CMPO IE# N\
A3M/ 9 AT/ | AMP3 fify N
AD10/ AI/ | ADCi#JE 10 %\
HALOS DI ThReHEH2 J5 HALLO 3848 fi P4 A\
P1.6/ DB/ | GPIO, WIFCEAMHBrIET INTL 6\
C1p/ AT/ | CMP1 IE#%y N\
A1P/ 10 AL/ | AMP1 IE#%y N\
AD9/ AI/ | ADC i#i& 9 A\
HAL1S DI TR 5 Hall-1C1 &4 i P A
P2.1/ DB/ | GPIO
c2p/ AL/ | CMP2 IE% N3
A2P/ 11 AT/ | AMP2 IE%m A\
AD8/ AT/ | ADC iEiHE 8 %A\
HAL2S DI UiRe#E#% )5 Hal1-102 348 P4
P2. 4/ 1o DB/ | GPIO
AD2 AT | ADC J@iH 2 N, BJFHTBEZE o KR
P2.6/ DB/ | GPIO
C3M/ 3 AT/ | CMP3 frud N i
DAO/ A0/ | DACO %, JC Buffer iih
AD11 ATl | ADC i@i& 11 #N
P3.0/ 7 DB/ | GPIO
AOM AT | AMPO 47 %5 N\ 3
P3.1/ 5 DB/ | GPIO
AOP AT | AMPO IF#y N
P3. 3/ 6 DB/ | GPIO
AD6 AI/ | ADC ii# 6 # A\
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P EBEE FU6522 62 72
FU6572T o b
2| B i KA TheEHR
P3. 4/ pg/ | P10 S
D7/ AL/ ADC @Jﬁ 7%\, AMP_CRO[CP EN] = 1 i, ‘AMPO iﬁﬁﬂj @2. 7) L P 50k
C3pS/ 17 AL/ HLBHI% 2 P3. 4, P3.4 %‘%Wﬁ 1uF, FTREZRFI5 R AR
CAS Al TIRERE#% 5 OMP3 14 A Jii
TIRERER% 5 OMP4 1746 N\ Jiiy
P3.5/ DB/ | GPIO
VREF 18 AB | ADC AN e 5 g NBRE N &6 VREF %, AM#FERBER + CH|VSS, R =
33Q, C = 1pF ~4.7pF
PO. 1/ DB/ | GPIO, WIHCE AR Er INTO fir A\
DBG/ DO/ | Debug ¥
TIM4/ DB/ | IHEEHEAEET Timerd i N B4
TIM3S/ 19 DB/ | DiRe##% )5 Timer3 i A Bt
RXD2S/ DB/ | ZhEE#EH 5 UART2 78X £k il55 0 R i RXD fa N\ 5 B 2 il 4550 R 1 TXD Far
/RXD #r N
SCL DB | T°C SCL W%f, #EHIT k%
vee 20 P VCC, 4 1pF ~ 4. TuF A
GND 21 P FHL 5t
LU 22 DO | PWM F#f U A%
LV 23 DO | PWM N#F V AH%H
LW 24 DO | PWM N#F W AHHH
VSuU 25 P 6N Pre—driver U AH%A, HT U A B0 EH 2GS %
HU 26 DO | 6N Pre-driver U AH F{ll] PWM % H
VBU 27 P 6N Pre—driver U AH AN E %8 I
VSy 28 P 6N Pre-driver VAHEIA, HT VAH LM H 2GS
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2.6 FU6572T TSSOP28LD 5|iIE

HV [1[]

VBV [}

vsw ]

HW [T

VBW [}

vDD5 [1[]

P4. 7/TIM3S2/RXD2S2/RSTN/FICEK [I[]
P1.2/TIM4S2/TXD2S2/FICED [
P1.4/COP/A3M/AD10/HALOS [I[]
P1.6/C1P/A1P/AD9/HAL1S [I[]
P2. 1/C2P/A2P/AD8/HAL2S [T}
p2. 4/AD2 [IL]

P2. 6/C3M/DA0/AD11 [T

P3. 0/A0M [I]

LDOO\IG#U‘I#UUNI—‘.

Ll el el =~
A w N R O

FUB572T

28
27
26
25
24
23
22
21
20
19
18
17
16
15

[T]vsv

] vBU

7] HU

] vsu

T Lw

Ly

[ T1 Lu

1 6\p

11 vee

T Po. 1/DBG/TIM4/TIM3S/RXD2S/SCL
7 p3. 5/VREF

17 P3. 4/AD7/C3PS/CAMS
] P3.3/AD6

[T P3. 1/A0P

2-3 FUB572T TSSOP28LD 5| K
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2.7 FU6562T TSSOP28LD 2| %I

% 2-4 FUB562T TSSOP28LD 7| JHIsE X

FU6562T .
5 B 1ssopos | 10 it ThReHid
VBV 1 P 6N Pre-driver V AH_EA [ %% HLR
NC 2 NC NC
VSW 3 p 6N Pre-driver WAHHIA, FT WAH LM E %51 g 2%
HW 4 DO 6N Pre—driver W AH_E{ PWM %
VBW 5 P 6N Pre—driver WAH -l & % H 5
NC 6 NC NC
vee . P E/}Eﬁﬁ)\ HEL s 915 Rl F FL AR VCC MODE Wi, AhE2 10pF sl 58 K S
%o
VDD5 8 p AP IPF ~ 4. TuF BB
P4.7/ pI/ | GPIO
TIM3S2/ DI/ | THEEHR G Timer3 S\
RXD2S2/ 9 DB/ | DhReHH2 5 UART2 72 R HiI45E 20 T 1) RXD i A\ B 4 il A5 X 19 TXD
i /RXD # N
RSTN/ DI/ | ANESEAIIN, WE LF R
FICEK DI FICE M i
P1.2/ DB/ | GPIO, WIHCEAMHH B INT1 A
TIMAS2/ 10 DB/ | ThReHA%)E Timerd H A\ B H
TXD2S2/ DO/ | IhEekEFRS )5 UART2 TXD Hi
FICED DB FICE #d i 11
P1.6/ DB/ GPIO0, WIHCE AN INTL 4N
C1P/ AL/ CMP1 IE 8 N ¥
A1P/ 11 AT/ | AMPI 1E% A
AD9/ AT/ ADC JHIE 9 A
HAL1S DI YIREHR 5 Hall-1C1 24PN
P2.1/ DB/ | GPIO
C2p/ AL/ CMP2 IF % N ¥
A2P/ 12 AT/ | AMP2 1E% A
AD8/ AT/ ADC JHIE 8 ¥\
HAL2S DI YIREHR 5 Hall-1C2 24 H PN
P2. 4/ 3 DB/ | GPIO
AD2/ Al ADC JHIE 2 fy N, bJ F TR s R CRAT
P3.0/ y DB/ | GPIO
AOM Al AMPO 17 %65 N\ i
P3.1/ 5 DB/ | GPIO
AOP Al AMPO 1F %1 A\ ¥
P3. 4/ DB/ | GPIO
AD7/ AT/ | ADC iEi& 7 # N\, AMP _CRO[CP EN] = 1K, AMPO % (P2.7)iEid W
16 #B 50k FLFHIER P3. 4, P3.4 FFAME 1uF, M T RSP HRmRELE
C3PS/ AL/ | DiRefH% )5 CMP3 T4 A\ i
CAMS Al LIREEEF 5 OMP4 47 %0 N i
PO. 1/ DB/ GPIO, mJHECE AN INTO fy A
DBG/ 17 D0/ Debug 211
TIMA4/ DB/
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FUB562T .
2| B e || i) B 11150
TIM3S/ DB/ DIREHLFE AT Timerd fr N Bk
RXD2S/ DB/ YIRe##% )5 Timer3 % A\ B8 H
UIReHeA% J5 UART2 7R HiIAE R 1) RXD Fa N\ -5 B 2R RS 1 TXD %
SCL DB H/RXD F N
1°C SCL b, w88 A4 il I H
VSS 18 p Hhy
LW 19 DO 6N Pre—driver N W AH PWM %
LV 20 DO 6N Pre—driver NV A PWM %
LU 21 DO 6N Pre-driver N U AH PWM % tH
NC 22 NC NC
HU 23 DO 6N Pre-driver U AH_Efll PWM %
VSU 24 p 6N Pre-driver UAH¥ A, HT UAH LM E 28052 %
VBU 25 p 6N Pre—driver U H Ml [ 2% H ik
NC 26 NC NC
VSV 27 p 6N Pre-driver VAHHIA, FT VA L0 E %51 g 2%
HV 28 DO 6N Pre—driver V AH_E Ml PWM %t
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2.8 FU6562T TSSOP28LD 5|IE

-
=
=

O 00 N O U1 b W N -

NC
VSW

HW

VBW

NC

vee

VDD5

P4. 7/TIM3S2/RXD2S2/RSTN/FICEK
P1. 2/T1M4S2/TXD2S2/FICED
P1.6/C1P/A1P/AD9/HALLS

P2. 1/C2P/A2P/AD8/HAL2S

P2. 4/AD2 [T

P3.0/A0M [T

HHHHHHHEHEH

FU6562T \ ":_f'f-:

28
27
26
25
24
23
22
21
20
19
18
17
16
15

(] Hv

] vsv
] NC
] VBU
T vsu
] HU
T NC
' T] LU
L)Ly
L] Lw
RRRES

[ T]P3.1/A0P

2-4 FUB562T TSSOP28LD 7| &

| ] Po. 1/DBG/TIM4/TIM3S/RXD2S/SCL
"] P3.4/AD7/C3PS/C4MS

V4.1
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2.9 FU6522L LQFP48 BIiI5I%

% 2-5 FU6522L LQFP48 5 il X

FU6522L

B
5l R LQFP48 10 k& TheeHR
P2.2/ DB/ GPI0
C2M/ 1 AL/ CMP2 F i Ntk
A2M Al AMP2 4 Ntk
P2.3/ DB/ GP10
AD1/ AT/ ADC JBIE 1 AN
A20/ 2 A0/ AMP2 %y H 3
C4P/ AL/ CMP4 IF %5 N i
DAL DO DACL %y, JC Buffer #ith
P2. 4/ 3 DB/ GP10
AD2/ AT ADC JE#IE 2 g N\, A] T REZ L R A
P2.5/ A DB/ GP10
AD3 AT ADC J#iE 3 H A\
P2. 6/ DB/ GP10
C3M/ . AL/ CMP3 7 %1 N i
DAO/ A0/ DACO #itti, JC Buffer %
AD11 AT ADC JEIE 11 f\
P2.7/ DB/ GP10
AD4/ AL/ ADC JHIE 4 F N, HT B R EE
C3p/ 6 AL/ CMP3 IF %5 N i
A00/ A0/ AMPO %y H, 3t
CAM AT CMP4 Ff Ntk
P3.0/ . DB/ GPIO
AOM AT AMPO 46 Ntk
P3.1/ g DB/ GPIO
AOP Al AMPO 1F %5 X\ Bty
P3. 2/ DB/ GP10
AD5/ 9 AT/ ADC JEiE 5 %\
VHALF A0 1/2 VREF Z% M1 JEHti, fME 1uF B
P3. 3/ 10 DB/ GPI0
AD6 AT ADC JEiE 6 i\
P3. 4/ DB/ GPI0
AD7/ AL/ ADC J#i& 7 %N\, AMP_CRO[CP_EN] = 1}, AMPO %t (P2.7) it Py
11 i 50k HIFHIE R P3. 4, P3.4 FFohE 1uF, TR HGERE
C3PS/ AT/ YResH2 J5 OMP3 IE %1 N\ it
C4MS AT IG5 5 OMP4 6 N3
P3.5/ DB/ GPIO
VREF 12 A3 ADC 4N 225 L R N B3 N6 VREF farit, AMSTEEER + C 3
VSS, R = 33Q, C = 1puF ~4. 7TuF
P4. 4 13 DB GPT0, wJHCE 7N INT1 4
P5. 1 14 DB GP10
P3.6/ DB/ GPIO
HAL2/ 5 DL/ Hall-1C2 i& %5 Hi P4\
RXD2 DB UART2 75X £ il A 50T 1) RXD iy N\ B A28 il #5520 1) TXD i Hi /RXD

LN

Va1
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e FLU(;fpzst 10 K7 TREHIAR
P3.7/ DB/ GPIO
HAL1L/ 16 DI/ Hall-IC1 iZ#5 H FH A\

TXD2 DO UART2 TXD %t
P0. 0/ DO/ GP10, wJHCE ZM5HR BT INTO Fy A
TIM4S/ 17 DB/ IIGEHEFS IS Timerd i NSk 4
TXD2S/ DB/ TIRe 4% J5 UART2 [ TXD % H
SDA DO/ I°C SDA, W] 5 B NEE AR I b
PO. 1/ DB/ GP10, wJHCE ZM5HR BT INTO Fy A
DBG/ DO/ Debug ¥ [
TIM4/ DB/ IIGEREFEHT Timerd i N\ Bk 46
TIM3S/ 18 DB/ IIGEFEFS IS Timer3 i N\ Bk 4
RXD2S/ DB/ VIReHEH2 J5 UART2 76 XU il 1) RXD i N\ -5 B R 28 iR
[ TXD %y i /RXD fay A
SCL DB 1°C SCL W %f, mI & A B IT i
P0. 2/ 19 DB/ GPT0, WIACE ~MAH B INTO H A
HALO DI Hall-1CO i% %5 H P4 N\
P0. 3/ 90 DB/ GPT0, WIACE ~MH B INTO H A
MISOS DB SPT IhAEHERS G MISO, T HLEI B M HLH 2k O
P0. 4/ 01 DB/ GPT0, WmIACEAMH B INT1 HA
NSS DB SPT fp) ke £ 11
P0. 5/ DB/ GPTO, WJHCE ZMESH BT INTO f A
TXD/ 22 DO/ UART1 TXD %t
SCLK DB SPI # [1HF8h SCLK
P0. 6/ DB/ GP10, AJHCE AT INTO i\
RXD/ 93 DB/ gﬁl;gl TEXZE AR T (1) RXD 4 A\ B 2R il A =0 1 TXD %t /RXD
il
MOST DB SPI MOSI, F= M4t s AL A
P0. 7/ DB/ GP10
MISO/ 04 DB/ SPT MISO, == #1401 A B LT H ity 1
TIM2S/ DB/ UIRe s J5 Timer2 %y N\ B4 4
QEPA DI QEP 4wfid A H N\
P1.0/ DB/ GPT0, WmIHCESMH B INT1 HA
TIM2/ 25 DB/ Timer2 fir N B4 H
QEPB DI QEP #wfid B H A\
P1.1/ 0 DB/ GPT0, WmIHCE S INTO/INTL A
TIM3 DB Timer3 i N\ 8%
P4. 1/ 07 DB/ GPT0, WmIHCE~MAH BT INT1 A
L DX DO PWM R #r X AH%
P4. 2/ 0 DB/ GPT0, WmIHCE AT INT1 A
H DX DO PWM _E# X A4
L DU 29 DO PWM N U AH % H
L DV 30 DO PWM R4 V AH %0
L DW 31 DO PWM R4 W AH %
H DU 32 DO PWM _E4F U AH%
H DV 33 DO PWM _EAF V ARSI
H DW 34 DO PWM _E W AH s
P4.3 35 DB GP10, mIACE A INT1 N\
VSS 36 P B
VDD5 37 p AP TuF ~ 4. TuF B2
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FU6522L .
5l R LQFP48 10 k& TheeHR

P4. 6/ 28 DB GP10, WHECE ZMHH BT INT1 A
AD15 AT ADC #BiE 15 i\

P4. 7/ DI/ GP10

TIM3S2/ DI/ REFERS IS Timer3 SN

RXD2S2/ 29 DB/ IhREFEFE J5 UART2 70 R il 20T 1) RXD Fn N\ B 2R il 4550 T (1

TXD % /RXD %\

RSTN/ DI/ AR AN, WE FhRE
FICEK DI FICE I} v
P4.5/ 10 DB/ GP10, wHCE ZMEHR T INT1 f A
AD14 Al AD J#IE 14 HN
P1.2/ DB/ GP10, wHECE ZMTH T INT1 A

TIM4S2/ 1l DB/ UIRe s J5 Timerd i N\ B4 4

TXD2S2/ DO/ IREFERS 5 UART2 TXD %ih
FICED DB FICE 3wt 1
P1.3/ DB/ GPT10, WHCE /T INT1 A

HBIAS/ DO/ HALL i B IR, PN EBdE I %% H: VhD5
C1PS/ 42 AT/ UIResEH J5 OMP1 1E%1 A\ it
A30/ DO/ AMP3 % H vty
AD12 AT ADC J@IE 12 fi\

P1.4/ DB/ GPTO, WJHECE ZMESH BT INT1 f A
cop/ AL/ CMPO 1F %5 N\ i
A3M/ 43 AL/ AMP3 F i Ntk
AD10/ AL/ ADC 3B 10 # A\

HALOS/ DI IIReHE#% 5 HALLO 38 %5 H P4 A
P1.5/ DB/ GP10, WIHCE~MH BT INT1 HA
COM/ AL/ CMPO 4 Ntk
C2PS/ 44 AL/ IREFERS J5 CMP2 1E %6 N i
A3P/ AL/ AMP3 IE % N iy
AD13 AT ADC JE3HE 13 # A\

P1.6/ DB/ GPT10, wHCE /M INT1 A
c1p/ AL/ CMP1 IE %5 N i
A1P/ 45 AL/ AMP1 TE %5 N i
AD9/ AT/ ADC JEiE 9 %\

HAL1S DI IGeH R 5 Hal 1-1C1 248 P4
P1.7/ DB/ GPT10, wHCE /M INT1 f A
C1M/ 46 AL/ CMP1 Fdh Ntk

AIM AT AMP1 F 4 Nk

P2. 0/ DB/ GP10

ADO/ 47 AL/ ADC JEIE 0 %\
A10 AO AMP1 %y Hi

P2.1/ DB/ GPI0
copP/ AL/ CMP2 1E % N bty
A2P/ 48 AL/ AMP2 IF %5 N ¥
ADS/ AL/ ADC JEIE 8 Hi N\

HAL2S DI LIREFERS I Hal1-102 32 Hi~Fa A

Va1
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2.10 FU6522L LQFP48 S|HIE

[an]
o
w
e}
X x o &
8 g, = =
r 4 F E
s 33328333339
CO R - P B - SR
o N < o N — o (<] <] ~ X} N
[32] (a2} o o (a2} o o (o] (o] (o] (o] o~
saan [ ¢ vz [ ] VdI0/STAIL/OSIN/L0d
STav/9vd [ | 8€ €2 ] I1SOW/axy/9'0d
N3D14/N1SY/TSTaxy/eSEWIL/L'vd [T | 6€ ze [ ] »12s/axt/sod
vrav/svd [ |ov T2 ][] SSN/v'0d
a3014/2S7aXL/ZSYWIL/ZTd [ | Ty i L 0z [ ] SOSIN/€0d
~
T1QV/0EV/SdT/sSVIgH/€ Td [ ][ | v o~ 6T ][] 0lvH/T0d
LN
SOTVH/0TAV/NEV/d0D/v'Td [][ | €v on 8T [ [[] 125/STaxy/SENIL/YINIL/D8A/T 0d
€1AV/dEY/SdTd/N03/STd [ | vy L (T[] vas/staxi/sviniL/o-od
ST1VH/6QV/dTV/d12/9'Td [ | S¥ 9T [ [[] zaxd/TIvH/L'€d
WIV/WTD/LTd [ ] 9 ST [[] zaxy/z1vH/9ed
otv/oav/ozd [ Ly v ] 1'sd
ST1VH/8QV/dTv/dzd/T'ed [ | 8r €T ] vvd
‘ - N m S 1 o ~N 0 o S O 9
233823 :z858¢n
§5523g<f<csc¢
S a TN X3S TS LI
S S 3 4 0 92 92 < 2 HF 0N
N O & 8 2 2 o a v 9 @ 4
O = & & 53 & a o & & 7
S 9 < = < @]
o~ ~ ~
NS z 0 ~ ~
o > RS ™ o
by L < a <
o a ~
< ~ < <
> IS o
N A

& 2-5 FU6522L LQFP48 5| JiIK]
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2.11 FU6522T TSSOP28LD B|ii5)&E

% 2-6 FUB522T TSSOP28LD 7| JHIsE X

FU6522T o b
5l R TSSOP28LD 10 k& TheEHR
P1.4/ DB/ GPI0, WmIHCE AN B INT1 SN
cop/ AL/ CMPO 1F %1 N\ ity
A3M/ 1 AL/ AMP3 56 N i
AD10/ AT/ ADC JEiE 10 %\

HALOS/ DI ThReEF J5 HALLO 3848 H P4\
P1.5/ DB/ GPI0, WIHCE AN A BT INT1 H A
CoM/ AT/ CMPO 71 i N i
C2pPS/ 2 AL/ TIGeERS 5 OMP2 1E 4 N ik
A3P/ AL/ AMP3 1E %5 N uify
AD13 Al ADC JEiE 13 H A\

P1.6/ DB/ GPI0, WIHCE AN B INT1 H A
C1p/ AT/ CMP1 IE % N i
AlP/ 3 AT/ AMP1 IE %65 N i
AD9/ AT/ ADC JEIE 9 H A\

HAL1S DI DR G Hal1-1C1 324 - FR A
P1.7/ DB/ GP10, wHCE AT W INT1 H
CIM/ 4 AT/ CMP1 751 N ity

AIM Al AMP1 %6 N3k

P2.1/ DB/ GPI0
c2p/ AL/ CMP2 1E % N ity
A2P/ 5 AL/ AMP2 1F %5 N\ uify
ADS/ AL/ ADC JEJE 8 H N\

HAL2S DI UIRe#6#% )5 Hal1-102 4R P4
P2.2/ DB/ GPIO
c2M/ 6 AL/ CMP2 1 i N i

A2M AT AMP2 418y N ity

P2. 4/ . DB/ GPIO
AD2/ AT ADC JEIE 2 %N, TR T REZR L R AE
P2.6/ DB/ GPI0
C3M/ g AT/ CMP3 7 % N\ ¥
DAO/ A0/ DACO %, 7 Buffer %t
AD11 AT ADC @& 11 #N
P3.0/ 9 DB/ GPI0

AOM AT AMPO 1 %61 N3

P3.1/ 10 DB/ GPI0

AOP AT AMPO 1E %5 N Bt
P3. 3/ " DB/ GPIO
AD6 AT ADC JEJE 6 Hi\

P3. 4/ DB/ GPIO

AD7/ AT/ ADC J#i& 7 %1\, AMP_CRO[CP EN] = 1 i, AMPO %yt (P2. 7) iy
12 #0650k FEFHIEZE] P3. 4, P3.4 [fEAMEZ 1uF, HTREZEFI AR

€3PS/ AT/ LIREFERS 5 CMP3 1E 4 A\ i
C4MS AT DhReHERS 5 CMP4 A7 i N\ i
P0. 0/ DO/ GPI0, WIHCE AN BT INTO H A

TIM4S/ 13 DB/ IR )5 Timerd M N\ B4 H

TXD2S/ DB/ RS J5 UART2 (1) TXD %

Va1
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FU6522T o b
B 1ssoposip| 1OFE IREdHE
SDA DO/ 1°C SDA, W58 N4 BB I
PO. 1/ DB/ GPT0, WIHCE AN BT INTO H N\
DBG/ DO/ Debug i [
TIM4/ DB/ TR EFL AT Timerd % N\ 554 H
TIM3S/ 14 DB/ DI EFS 5 Timer3 % N\ 554y H
RXD2S/ DB/ UIReH# J5 UART2 7E XU R 1 RXD Hiy N\ -5 BB 45 il 52 50T 11
TXD % Hi /RXD #r N\
SCL DB I°C SCL Wy #h, nI % B A5 s T IR
P0. 5/ 15 DB/ GPT0, WIHCE AN BT INTO H A\
TXD/ DO/ UART1 TXD % th
P0. 6/ DB/ GPI0, WIHCE AN IBr INTO H A
RXD/ 16 DB/ UART1 7E XU ZR il 0T (1) RXD Fy A\ B 28 il 455 20 R 19 TXD i i /RXD
LT
P1.1/ 17 DB/ GPI0, FIHCEAMHBAH W INTO/INTL A
TIM3 DB Timer3 % N\ B4 H
L DU 18 DO PWM R #F U AH %
L DV 19 DO PWM R #fF V A%
L DW 20 DO PWM A W AR %
H DU 21 DO PWM B4 U A%
H DV 22 DO PWM B4 V AH%
H DW 23 DO PWM B4 W AR %
VSS 24 P Bt
VDD5 25 P AN TUF ~ 4. TuF B
P4.7/ DI/ GPI0
TIM3S2/ DI/ HIREREAE )G Timer3 ¥\
RXD2S2/ 06 DB/ DhREHL R J5 UART2 78 R il X 1) RXD i N\ B3 28 i A =0T 1 TXD
#H/RXD H N
RSTN/ DI/ AR AN, WE Ed R
FICEK DI FICE I s
P4.5/ o7 DB/ GPTO, wJHCE AW INT1 H A
AD14 Al AD JBiE 14 FN
P1.2/ DB/ GPIO0, WIHCE AN INTL 4N
TIM4S2/ 0 DB/ ViRe##% )5 Timerd i A\ B0 H
TXD2S2/ DO/ UiRe#6#% 5 UART2 TXD %t
FICED DB FICE ¥4 1
V4.1 58 www.fortiortech.com
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2.12 FU6522T TSSOP28LD SIIE

P1.4/COP/A3M/AD10/HALOS
P1.5/COM/C2PS/A3P/AD13
P1.6/C1P/A1P/AD9/HAL1S
P1.7/CIM/AIM
P2.1/C2P/A2P/AD8/HAL2S
P2.2/C2M/A2M

P2.4/AD2
P2.6/C3M/DAO/AD11
P3.0/A0M

P3.1/A0P

P3.3/AD6
P3.4/AD7/C3PS/CAMS
P0.0/TIM4S/TXD2S/SDA

P0.1/DBG/TIM4/TIM3S/RXD2S/SCL

HHHHHHEHHEEEEH

LDOO\IO'\U'I-bUUNI—\.

Ll e =
P w N R O

FU6522T \
)

28
27
26
25
24
23
22
21
20
19
18
17
16
15

HHHHHHHHHEHBEHSE

P1.2/TIM4S2/TXD2S2/FICED
P4.5/AD14
P4.7/TIM352/RXD252/RSTN/FICEK
VDD5

VSS

H_DW

H_DV

H_DU

L_DW

L_DV

L_DU

P1.1/TIM3

P0.6/RXD

P0.5/TXD

2-6 FU6522T TSSOP28LD 5| &

Va1
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3 HERIER

3.1 LQFP48_7X7(&RF FU6572L, FUB522L)

E1

£2[0.08

1=

A

Al

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL [ MIN NOM MAX
A - - 1.60
Al 0.05 0.1 0.15
A2 1.35 1.40 1.45
E 8.80 9.00 9.20
D 8.80 9.00 9.20
El 6.90 7.00 7.10
D1 6.90 7.00 7.10
L1 1.00REF

L 0.45 | - [ 075
e 0.50BSC

b 019 | - [ 027

o

SECTION B-B

BASE METAL

]

2
) B

WITH PLATING NOTES:
ALL DIMENSIONS REFER TO

MS—026 BBC DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS.

K] 3-1 LQFP48_7X7 3 R~ K

JEDEC STANDARD

V4.1
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3.2 QFN40_5X5G&EMTF FU6572N)

D

40 -~ PIN1{Laser Mark)
/

|

]

TOP VIEW

SIDE VIEW

Al

EXPOSED THERMAL

PAD ZONE

D1
| | 10
2 000000001
f [— (-
-] (-
-] (-
[ (-
— -) . -
K -] (-
-] (-
-) (-
=% -
2 =
Landooonand
1 [
e b
BOTTOM VIEW
QFN40
MILLIMETER
SYMBOL
MIN NOM | MAX
A 0.7 0751 08
Al 0.02 | 0.05
E 49 50 5.1
D 49 50 51
E1l 36 37 38
D1 36 37 38
L 035 040 0.45
04BSC
b 015 02 o025

| 3-2 QFN40_5X5 3 R~ &

V4.1
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3.3 TSSOP28_9.7x4.4(iBAF FU6572T, FU6522T, FU6562T)

TOP VIEW

— T NOTES:
1) LEAD FRAME : C7025(THICKNESS :0.127MM)
( A 2) LEAD FINISH : SOLDER PLATED

3) BOTH PACKAGE LENGTH AND WIDTH
{} DC NOT INCLUDE FLASH.
4) FORMED LEAD SHALL BE PLANAR WITH RESPECT
8 TRO ONE ANOTHER WITHIN 0.10(0.004)
5) CONTROLLING DIMENSION : MM .
6) UNREMOVED FLASH BETWEEN LEADS&PACKAGE END FLASH SHALL
NOT EXCEED 0.15MM FROM BOTTOM BODY PER SIDE.

7) EDP PACKAGE:EXPOSED PAD SIZE P1&P2 ARE VARIATIONS
DEPENDING ON DEV C;E FUNCTION(DIE PADDLE SIZE).

IR {ik i,
// i ]

< B ) ininial
=

I

SEATING PLANE

3-3 TSSOP28_9.7x4.4 13 R ~F &
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MILLIMETER MILLIMETER
Symbol Symbol

Min Max Min Max
A - 1.2 e 0.65
Al 0.05 0.15 b 0.19 0.3
A2 0.8 1.05 R1 0.15TYP
E 6.2 6.6 R2 0.15TYP
El 4.3 4.5 A-A 0.09 0.2
D 9.6 9.8 o1 12° TYP
L - 1 02 12° TYP
L1 0.45 0.75 03 0 8

V4.1l
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4iTBER
x 4-1 72 S R
W | W s
i o s B | = S
- | @ ’g ADC DAC
S>> & | w4 | 4|5 &
[} m m 4 El -] <]|O Bk | B
i p) Sl x| = | |#|ow | w2 LIE|E|S| & |H T - eSS
0| = s S| 2 = w1l a i . . = 4
25| 3 |®|®®|® g 58 |° Ole|a| B lyls w g2 E
| < i I I A = H ¥ AR S i H
Bh | &k B | B | B )
FUe572L | 24 | 32 3.75 N, - N, - N - N, N VA VA A VA I T B 1 15 [ 12] 2 | 9\6 | v | 4 3 N, L(ggfs
QFN40
FUB572N | 24 32 3.75 N, - N, - J - N, N, J N, N, J 24| 6 1 14 12| 2 9\6 | v | 4 3 N (5:5m)
FUBS72T |24 | 32 | 3.75 | v | - | v | - | v | - | v | v |- |~ |-|v|[1]6|1 |10 |12]2[N|~]|1]3]|V (giiipﬁ)
FUB562T | 24 | 32 3.75 N, - N, - v - - N v - v 9 6 1 8 1212 19\6 | V| 4 3 N, (giiipjﬁn)
FU6522L 24 32 3.75 N, - N, - - N, N, N, J J N, v |40 | 6 1 16 12| 2 96 | v | 4 3 N Ii?:;ﬂfng);
FUB522T | 24 | 32 3.75 N, - N, - - N, N, N VY - v 120] 6 1 13 1121 2 | 9\6 | v | 4 3 N, (giiipjﬁn)

V4.1l
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5 BS4FE

5.1 BIRATEE

Hid 5.1.1 ~ 5.1.6 AL i KAUE (L Fr 81 A RL A T RE 2 K AR 88 o IX DA BT HE

B, DNEWUBIIBITEZIIETEE P K AR B ORAE [ 25 4F N LAE T RS s 2 A4 i vl S 4
5.1.1 FU6572L ¥R AEE
%% 5-1 FUBS72L 4%} KT & (H.
S %M B/ME BLAUE BXE =iy
TAERTZEIR T, -40 - 125 °C
WEAFILE Ty, -55 - 125 °C
VDD5 AHXF VSS B HE % -0.3 - 6.5 i
RSTN. GPIO #HX} VSS [ H & -0.3 - VDD5 + 0. 3 i
VCC ABXH VSS Hi % -0.3 - 25 i
VB (UVW) -0.3 - 110 \
VS_ (UVW) VB - 22 - VB + 0. 3 v
5.1.2 FUB572N B AEEE
2% 5-2 FUBS572N 5% i K40 e i
SH %M B/ME HAME BAE - ive
TAERTZER T, -40 - 125 °C
IR E T, -55 - 125 °C
VDD5 #H%t VSS f HL T -0.3 - 6.5 \
RSTN. GPIO AHXF VSS [ H & -0.3 - VDD5 + 0. 3 \
VCC #EX} VSS [k -0.3 - 25 \
VB_ (UVW) -0.3 - 110 v
VS (UVW) VB - 22 - VB + 0.3 v
5.1.3 FUB572T B3R ASiE(E
% 5-3 FUBS72T #ixt B KA el
S i =/ME BLAUE BAE BT
TAERFZER T, -40 - 125 °C
EAFURE Tore -55 - 125 °C
VCC #HXT VSS [ & -0.3 - 25 i
VDD5 AHXF VSS % -0.3 - 6.5 '
1 Y7 Bl FEL . Vs, o, o -0.3 - 110 v
ANt H o -0.3 - Ve v
Tﬁﬁfmﬂiﬁﬁﬂj EEE Vv, v, v -0.3 - VCC + 0.3 Vv
RSTN. GPIO AHX} VSS [ HL & -0.3 - VDD5 + 0. 3 v
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5.1.4 FU6562T B ASE[E

% 5-4 FUB562T 4%} i KA & (i

S > Jan B/ME SR BAME BAr
TAERTZ5IR T, -40 - 125 °C
AT E Teoe -55 - 125 °C
VCC AT VSS B HLE -0.3 - 22 vV
VDD5 A% VSS f B -0.3 - 6.5 v
1 77 B HLE Vi, by, o -0. 3 - 625 vV
AN AL H HE -0.3 - VCC v
AN A FE R Vi, -0. 3 - VCC +0.3 vV
RSTN. GPTO AHX} VSS HIHE -0.3 - VDD5 + 0. 3 y

5.1.5 FU6522L xR ASiE(E

% 5-5 FUBS522L 4%} 5 KT & (H.

S8 %% B/ME B BAE HAr
TAERTZ5IR T, -40 - 125 °C
AT T Tooe -55 - 125 °C
VDD5 A% VSS ft B s -0.3 - 6.5 v
RSTN. GPTO AHX} VSS [HIH & -0.3 - VDD5 + 0. 3 v

5.1.6 FUG522T B RATEE

% 5-6 FUB522T 4%} it KA e (H

el . Yin B/ME HAME BAE LR A
TAERT S5 T, -40 - 125 °C
GAFIRE T -55 - 125 °C
VDD5 AH ST VSS [t B [ -0.3 - 6.5 v
RSTN. GPTO AHX} VSS [ HLE -0.3 - VDD5 + 0. 3 v
5.2 2FBRSYFIE

5.2.1 FUB572L £ SiFiE

% 5-7 FUBST72L 4 Ja B 45k
(BRAFRFAI W], Ta=25°C, VDD5 =5V)
% % B/ME HAUE | BKE | B
VOC TARAE 7 - 20 v
VDD5 TAE EE)E[Z] 3 - 5.5 i
Teee TAEHLIT VCC = 15V - 12 - mA
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S v 363 /ME HAE | BRXME | B
RV vee = 15V - 5 - mA
L. HEEAR LI VCC = 15V - 180 - pA
TAER IRSEIRE Ta -40 - 85 °C

5.2.2 FU6572N £ BB SiFE

7 5-8 FUBS72N 4 )= HiL/S i
(FRAERFAE A, Ta=25°C, VDD5 =5V)
¥ M B®/AME WRUE | BKME | B
VCC TAE %E&m 7 - 20 v
VDD5 T %Esm 3 - 5.5 v
Loee TAEHLIR VCC = 15V - 12 - mA
T . VCC = 15V - 5 - mA
Lo BRI FEL VA VCC = 15V - 180 - pA
AR PRE IR L T -40 - 85 °C

5.2.3 FUB572T £ SISt

% 5-9 FUB572T 4 =) B =%

(PRAFRFAIFT B, Ta=25°C, VDD5 =5V)

¥ x4 B/ME WRME | BRKME | R
vee TfEHIE 7 - 20 v
VDD5 T.AE EEJjEm 3 - 5.5 v
Loee TAEHLIR VCC = 15V - 12 - mA
Lo BEBLAETE VCC = 15V - 5 - mA
Lyec FEEHER L3R VCC = 15V - 180 - pA
TARRS A EEIR L T -40 - 85 °C

5.2.4 FU6562T £FBSiFiE

% 5-10 FUB562T 4> & H S ek

(BRAFRFA W], Ta=25°C, VDD5 =5V)

2H x4 =/ME WAEME | BKME | B
vee T 12 - 20 v
VDD5 TAE EE)E[Z] 3 - 5.9 v
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S8 %AF B/ME WAE | BRAKE | B
VBL7 VBV’ VB\V ?%ijj EEJ_TE - - 600 V
VBU, BY, H\‘v*ﬁxﬁ VSIJ, SV, SW EEJ_IT_{ — _ 18 V
Lo TR - 15 - mA
T FSHLEE - 5 - mA
LR EL - 25 100 A
TAER PASEIRE T, -40 - 105 °C

5.2.5 FU6522L £ B SIS
% 5-11 FUB522L 4= &) H 451
(BAE45 5B, Ta=25°C, VDD5 =5V)

2 &4 B/ME HwEME | BKME | B
vDD5 LAE %Esm . 3 - 5.5 \
Lo TAEHLTE - 8 - mA
L A HL - 5 - mA
LRI - 2 100 A
TAER AR E T, -40 - 105 °C

5.2.6 FU6522T £ BB SIS
X 5-12 FUB522T 4= Ja) LA R
(FRARFE RIS, Ta=25°C, VDD5 =5V)

2 & B/ME WAE | BRKE | B
VDD5 T4k EEE:m . 3 - 5.5 v
L TAEHI - 8 - mA
LS HLHE - 5 — A
Lo IR Eﬁifﬁ[g] - 25 100 pA
TAER AR E T, -40 - 105 °C

Vi

(1] AREEAFIREK AR &, VCC HE EFH#AE R 0.5V/ps ~ 0.1V/s
[2] Flash 5 N B3 [4:0F VDD5 b Ji{#EF7E 5V ~ 5.5V
[3] ARHEFE BT I B R AR
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5.3 GPIO BBSi514

5.3.1 FU6572L GPIO BS54

% 5-13 FU6572L GPIO HL A 54

(BrIAEHE 50, Ta=25°C, VDD5 =5V)

S %M /ME HBAE | BXE BAr
ﬁ 5 0o 00 il ’
b - T ) ?OZFZJgj.Fz, M 10% L TF 2 90%H [H] _ 15 _ s
412‘ Y % o0 SHl ,
s 4y F T ?OZF;B\:}?,Ms)oW%@O/EﬂHU ) 13 B s
Vou S HH 1 L Tor= 4mA VDD5 - 0. 7 - v
Vo 57 R L To, = 4mA - - VSS + 0. 7 i
vméfﬁﬁ)\%EﬁJim 0. 7*VDD5 - v
Vi N HE - - 0. 2*VDD5 v
e VDD5 = 5V - 33 KQ
g VDD5 = 5V - 5.6 kQ
g vAzEN E . VDD5 = 5V — 30 _ o)
VE:
[1] % VDD5 =5V i, Viuf/ME ALy 0.6*VDD5
[2] F& PO[2:0]. P1[6:3]. P2[1]. P3[7:6]¥MH:Ath GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]
[4] PO[1]. P1[1]. P4[7]
5.3.2 FU6572N GPIO BBSiF1E
% 5-14 FU6572N GPIO HL A Hrik
(BRIEFEAI I, Ta=25°C, VDD5 =5V)
SH %A B/AME | BEME | BRE LA
. I, BOpF fgk, A 10% L THAS 90%Hf B _
iy e b B[] . T, = 25C 15 ns
. I, BOpF S gk, A 90% FREAS 10%HHf B _
i £ T B ) . T, = 25C 13 ns
Vou B HH 5 L Tor= 4mA VDD5 - 0. 7 - - v
Vo i A% HL To. = 4mA - - VSS + 0.7 vV
Vi 5N EEJEM 0. 7*VDD5 - - %
Vo B N HL S - - 0. 2*VDD5 vV
g VDD5 = 5V - 33 - kQ
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2% > 363 B/AME | AEMEH | BRKRME | B
T VDD5 = 5V - 5.6 - kQ
T VDD5 = 5V - 30 - kQ

vE:
[1] %4 VDD5 =5V I}, Vi i/ METF LA 0.6*VDD5
[2] F& PO[1:0]. P1[6:3]. P2[1]. P3[6]4HAth GPIO
[3] PO[1:0]. P1[6:3]. P2[1]. P3[6]
[4] PO[1]. P1[1]. P4[7]
5.3.3 FUB572T GPIO EBSY§tE
# 5-15 FU6572T GPIO
(FRAEFEAA W, Ta=25°C, VDD5 =5V)

2 % BAME | BE | BKE | B
N \ 50pF f#k, M 10% T2 90%HT _ _
gt b T[] M. T,= 2500 15 ns

1% % % HS
St 0or T, W SWTRE L0 13 - s
Vo i HH 75 FLS Ton= 4mA VDD5 - 0. 7 - - Vv
Vo i A FELS To. = 4mA - - VSS +0.7 vV
LN EEH:m 0. 7*VDD5 - - vV
Vo i N L - - 0. 2*VDD5 vV
T VDD5 = 5V - 33 - kQ
ST VDD5 = 5V - 5.6 - kQ
T VDD5 = 5V - 30 - kQ
T
[1] %4 VDD5 =5V i}, Vi i/ METRELA 0.6*VDD5
[2] % PO[1]. P1[4]. P1[6]. P2[1]#hH:Ath GPIO
[3] PO[1]. P1[6]. P2[1]
[4] PO[1]. P1[1]. P4[7]
5.3.4 FU6562T GPIO BS54
% 5-16 FUB562T GPIO < 451
(BRIEFREAI I, Ta=25°C, VDD5 =5V)

25 % BAME | BBUE | BRE | B

iR A A ] 50pF f#k, M 10% ETHE 90%H - 15 - ns
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2% %A BAME | BRUE | BRKME | B
6], T,= 25°C
fi T BB 1] ?%)DFTﬁ:%;;é 0% IREE 10%8f - 13 - ns
Vou i HE 17 LS Tow= 4mA VDD5 - 0. 7 v
Vo Ji R HL To= 4mA VSS +0.7 v
Vi N 0. 7*VDD5 v
Vi AR HL 0. 2*VDD5 v
Y VDD5 = 5V 33 kQ
g VDD5 = 5V 5.6 kQ
T VDD5 = 5V - 30 - kQ
T
[1] %4 VDD5 =5V I}, Vi i/METR ELA 0.6*VDD5
[2] F& PO[1]. P1[6]. P2[1]¥+HAth GPIO
[3] PO[1]. P1[6]. P2[1]
[4] PO[1]. P4[7]
5.3.5 FU6522L GPIO BS54
% 5-17 FU6522L GPIO <1
(FRAEFFE A, Ta=25°C, VDD5 =5V)
¥ 1 BAME | REME | BRKE | BL
st | FH T ?;J)pFTAﬁ;ij;;é 10% L7+ 2 90% - 15 ~ s
it W oopr UL L SORERE TR 13 - s
Vou i H v LU T = 4mA VDD5 - 0. 7 - - v
Vo 4 HEAIC LS To. = 4mA - - VSS +0.7 v
Vo A 0.7VDD5 | - - v
Vi SN E - - 0. 2*VDD5 v
Y VDD5 = 5V - 33 - kQ
g VDD5 = 5V - 5.6 - kQ
Faetapg VDD5 = 5V - 30 - kQ
T
[1] 4 VDD5 =5V i, Vii/MER LK 0.6*VDD5
[2] ¥ PO[2:0]. P1[6:3]. P2[1]. P3[7:6]4rH:At GPIO
[3] PO[2:0]. P1[6:3]. P2[1]. P3[7:6]
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[4] PO[1]. P1[1]. PA4[7]

5.3.6 FU6522T GPIO EBS4&1E

% 5-18 FU6522T GPIO A it

(PRAFRFAIA B, Ta=25°C, VDDS5 =5V)

2% &AM BME | ARME | BRXME | B4

" L 50pF f#k, M 10% EF+5 90%HEf _ _

i £ ) . T, = 95°C 15 ns
N \ 50pF ik, M 90% T FE 2 10%H} -

B H S IS 1) M. T,= 2500 13 ns
Vou Bt 55 FEL S Tow= 4mA VDD5 - 0. 7 - - v
Vo 4 HHAICHL & To = 4mA - - VSS +0.7 v
Vi A e g 0. 7*VDD5 - - v
Vi S AICHL - - 0. 2*VDD5 v
L VDD5 = 5V - 33 _ KO
T VDD5 = 5V - 5.6 - kQ
T VDD5 = 5V - 30 - kQ

T
[1] 24 VDD5 =5V Itf, Vinf/MER] BN 0.6*VDD5
[2] K PO[1:0]. P1[6:4]. P2[1]¥MH:Ah GPIO
[3] PO[1:0]. P1[6:4]. P2[1]
[4] PO[1]. P1[1]. P4[7]

5.4 Pre-driver 10 BS4FE(EMATF FU6572L, FUB572N, FUB572T, FU6562T)

5.4.1 FU6572L Pre-driver 10 BS54

% 5-19 FUB6572L Pre-driver 10 B

(FAEREAI R, Ta = 25°C, VCC = 15V)

35 % BME | BREME | BKE | BAL

e FEL T4 A DG A PR VCC = 15V - 0.8 - A
I P-4 H Ve LU VCC = 15V - 0.8 - A
VBU, VBV, VBW 33/ H1 [ - - 90 v
VBU A3 VSU [, VBV AH

Xt VSV B K, VBWAHXT VSW — - 20 v
L

VDD5 it HL VCC = 15V, fic & P90 LDO i - 5 - v
VCC Fas i NS - 200 500 pA
VCC HL AR JF )5 HLE 4.3 4.8 5.3 i
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25 A B/ME | BEUE | BRKME | B
VCC HL A3 W FEL & 4.0 4.5 5.0 i
VCC H s PR IR i L I 0.2 0.3 - v
il | FH I |1£F Load, M 10%_FFFZ 90%H B 20 70 s
i 1 BRI |1£F Load, M 90% F[%Z 10%f B 20 70 s
VAL DT - 100 - ns
5.4.2 FUB572N Pre-driver 10 BS54
% 5-20 FUB572N Pre-driver 10 H /< 454
(FAEHF R AR, Ta=25°C, VCC =15V)
S5 A% RAME | #EE | BRKE | B4
Ty HEL P40 L UG E HRL VAR VCC = 15V - 0.8 - A
R HL T f HE VA LR VCC = 15V - 0.8 - A
VBU, VBV, VBW V5 1 % - - 90 '
VBU A8t VSU HL &, VBV #H
X VSV L, VBW AH X VSW - - 20 vV
HA,
VDD5 %y H L VCC = 15V, fit & P 3% LDO #ir - 5 - i
VOC i A I\ 0 5% 5V - 200 500 pA
VCC MR35 L & 4.3 4.8 5.3 i
VCC HL AR < Wt L [ 4.0 4.5 5.0 i
VCC HE R AR R i L 0.2 0.3 - \
s iby LTI IlEﬂnF Load, M 10%_EF+ % 90%HS _ 30 70 s
I ) EF Load, JLOON FREF 10N ) 30 70 ns
BE X st ] DT - 100 - ns
5.4.3 FUB572T Pre-driver 10 BS451%
% 5-21 FUB572T Pre-driver 10 H1 5tk
(FRAEHRFRI B, Ta=25°C, VCC =15V)
2% 1 &/ME HEME | BKXE | #2ir
e FEL P L D FELR VCC = 15V - 0.8 - A
i H P B H VA TR VCC = 15V - 0.8 - A
VBL‘, VB\", VBW /?—ﬁ] EE.H_S - - 90 \
VBL *HX# VSL EEAJ_‘" VBV*EXTJ- VS\‘ _ _ 20 V
EEAJ-—I_J—{’ VB‘A*EXTJ- VS\V EEAJ:E
VD5 B4t e VCC = 15V%§zjﬁlj~]ﬁﬂ LDO - - - v
VCC Hhs HIvi S LE S - 200 500 uA
VCC A AR FF J5 L 4.3 4.8 5.3 \
VCC HE R LR T L 4.0 4.5 5.0 i
VCC HE R PR4P IR i L 0.2 0.3 - s
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25 A =/ME WEE | BXE | BN
" Iy InF Load, M 10% LF+% B
B b T E] 0% ji] 30 70 ns
" X InF Load, M 90% FF&=E B
A H T BB ] 0% ] 30 70 ns
VA DT - 100 - ns
5.4.4 FU6562T Pre-driver 10 B4
2 5-22 FU6562T Pre-driver 10 LA 44
(BAE4 I B, Ta=25°C, VCC =15V)
S %M B/ME | BEME | BRKME | B
e FE PR e AR - 0.21 - A
R H P I - 0. 36 - A
VCC it HA H 12 - 20 i
VCC B A TR - 0.14 - mA
VCC H AR J5 L & 8.1 9.0 9.9 i
VCC HE R R3PS T L 7.5 8.4 9.3 i
VCC HE R P4 IR 5 L 0.4 0.6 - v
st - T ) IlﬁﬂnF Load, M 10% EFF% 90%Hf _ 90 _ s
ff 8y T ) il Load, JLOOVERERIOMT ) 50 B
BE X st ] DT - 500 - ns
5.5 PWM IO B !F"IE( ERF FU6522L, FU6B522T)
5.5.1 FU6522L 10 EBS4S14
% 5-23 FU6522L PWM [0 HL < 5
(Ta=25°C, VDD5 = 5V)

2% x5 B/ME | LBUE | BRE | BT
UnfaRERAGEN/ T} P1 AN[HDIO] = 1, T, = -40°C ~ 85°C 30 50 - mA
S HREIR P1 AN[HDIO] = 1, T, = —-40°C ~ 85°C 60 100 - mA
B TR 50pF Load, M 10% FFFZ 90%Et[a], T, = 25°C - 18 - ns
LN AR 50pF Load, M 10% - F+Z 90%H} 8], T, = 25°C - 12 - ns

5.5.2 FU6522T 10 BS54
% 5-24 FU6522T PWM 10 HL A 1%
(Ta=25°C, VDD5 =5V)
S %4 B/ME | BUEUE | BRME | AT
UinfAREOAGER/TH P1 AN[HDIO] = 1,T, = -40°C ~ 85°C 30 50 - mA
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25 4 B/AME | BME | BRE | BT
FanHEE IR P1_AN[HDIO] = 1,T. = —40°C ~ 85°C 60 100 - mA
fath BT | 50pF Load, A 10%_ETFES 90%HN [, T, = 25°C - 18 - ns
fauth BT Ta] 50pF Load, A\ 10% b7} %2 90%H[A], Ty = 25°C - 12 - ns
5.6 ADC B4
#* 5-25 ADC HA
(FRAERFAIA I, Ta=25°C, VDD5=5V)
¥ A &/ME HAIE BARE HAL
INL(#A 5 R ) 12 frfgE - 2 - LSB
DNL(Z 73 4R Ze %) 12 frfgE - 1.5 - LSB
OFFSET(2K 1% %) 12 fr it - 6 - LSB
SNR({5 1 LE) i = 350kHz - 70. 8 - dB
ENOB(H Rihi k) fin = 350kHz - 10.5 - Bit
SFDR(JG 4% i zh 53t Fl) i = 350kHz - 68. 2 - dB
THD (/18 38 2K K) i = 350kHz - 67 - dB
Riv i A\ HLBH - 800 - Q
Cn FINHLZS - 30 - pF
%Tﬁ%ﬂﬂ‘lﬂj - 13 _ ADCLK[H
KAFIS 7] 3 - 63 ancix'
T
[1] ADCLK = 12MHz
5.7 SEBERSIFIHT
5.7.1 FUB572L SEHERSIFHT
# 5-26 FU6572L 2% it [ H <4t
(Ta =-40°C ~ 85°C, VDD5 =5V)
¥ i R/ME HAVE BRAE | B
VREF VREF_CR[VREFVSEL] = 01 - 5 - v
VREF_CR[VHALFSEL] = 00 - VREF/8 - v
VIALF VREF CR[VHALFSEL] = 01 - VREF/4 - v
VREF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF CR[VHALFSEL] = 11 - VREF/2 - v
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5.7.2 FU6572N S EBRSIST

# 5-27 FUB572N Z2% Hi J& L S bk

(Ta = -40°C ~ 85°C, VDD5 = 5V)

¥ &AF B/ME HARE BAME | BAL
VREF VREFﬁCR[VREFVSEL] = 01 - 5 - vV
VREFﬁCR[VHALFSEL] = 00 - VREF/8 - vV
VHALF VREF CR[VHALFSEL] = 01 - VREF/4 - v
VREF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF CR[VHALFSEL] = 11 - VREF/2 - v
5.7.3 FU6572T S&EHBEBSIFE
2% 5-28 FUG572T S Hi [T M S 51
(Ta = -40°C ~ 85°C, VDDS5 =5V)
BH %14 B/ME Rl BAE | B
VREF VREF_CR[VREFVSEL] = 01 - 5 - V
VREF_CR[VHALFSEL] = 00 - VREF/8 - V
VHALF VREF_CR[VHALFSEL] = 01 - VREF/4 - V
VREF CR[VHALFSEL] = 10 - 25*VREF/64 - v
VREF CR[VHALFSEL] = 11 - VREF/2 - y
5.7.4 FU6562T SEHBERSIFE
2% 5-29 FUG562T 22 Hi [T B <
(Ta = -40°C ~ 85°C, VDD5 =5V)
BH &AM B/ME BRI B AL
VREF VREF_CR[VREFVSEL] = 01 - 5 - U
VREF_CR[VHALFSEL] = 00 - VREF/8 - U
VIALF VREF _CR[VHALFSEL] = 01 - VREF/4 - vV
VREF _CR[VHALFSEL] = 10 - 25*VREF/64 - \Y
VREF CR[VHALFSEL] = 11 - VREF/2 - V

5.7.5 FU6522L SFHERSIFHE

% 5-30 FUG522L &% Hi J& B /AU

(Ta = -40°C ~ 85°C, VDD5 = 5V)

28 M BR/ME HAME BRAE Hpr
VREF CR[VREFVSEL] = 00 - 4.5 - v
VREF VREF CR[VREFVSEL] = 01 - 5.0 - v
VREF CRIVREFVSEL] = 10 - 3.0 - v
VREF CR[VREFVSEL] = 11 - 4.0 - v
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=8 XM B/ME HAE BNAE i:-¥vA
VREF_CR[VHALFSEL] = 00 - VREF/8 - v
VHALF VREF_CR[VHALFSEL] = 01 - VREF/4 - v
VREF_CR[VHALFSEL] = 10 - 25*VREF/64 - V
VREF_CR[VHALFSEL] = 11 - VREF/2 - V
5.7.6 FU6522T &M ERSIFE
% 5-31 FUG522T &% HiJ& H < 45
(Ta = -40°C ~ 85°C, VDDS5 =5V)
¥ 3 B/ME HLARE B NE BfT
VREF VREF CR[VREFVSEL] = 01 - 5 - vV
VHALF VREF CR[VHALFSEL] = 11 VREF/2 - 0.2 VREF/2 VREF/2 + 0.2 v

5.8 iIERMARBSHE

* 5-32 I8 B USRI

(FrIAEHEI 5B, Ta=25°C, VDD5 =5V)

¥ A m/ME | BAUE BAE L V0o
Vi HEAG G A FE [ 0 - VDD5 - 1. 5 y
Vos 32 TR R E AL T. = 25°C - 5 10 mV
Ao FF IR 35 R = 100kQ - 80 - dB
UGBW H4v 44 25 75 5 C.= 40pF 6 10 - MHz
SR 1B TR IHE 2 C.= 40pF 10 15 - Vius
AMP_CRI[AMPO GAIN] = 001 1.88 2 2.12 -
AMP_CRI[AMPO GAIN] = 010 3.76 4 4.24 -
i i ON A
AMP _CRI[AMPO GAIN] = 011 7.5 8 8.5 -
AMP_CRI[AMPO GAIN] = 100 15 16 17 -
vE:

[1] 3B TEOB A HORAE IE Tk N ER I 1 kQ HBEAO B0 N IS, ANFEIRIAME R, O REEOA .

5.9 BEMF BS54t
% 5-33 BEMF H S 45
(BRIER: 5 7B, Ta=25°C, VDD5=5V)
SH x4 =/ME HRE BAE i::VjyA
BEMF P4 & HELRE. 5.4 6.8 8.2 kQ
BEME Ay 2 ff BEL i) 4 . | - %
ek 0
i
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5.10 OSC HSiF4E

%% 5-34 OSC <451k

(Ta =-40°C ~ 85°C, VDD5 =5V)
¥ % w/ME BARUE BRE B
ARG B AR 23.5 24 24.5 MHz
(SRR Tk 29 32.8 37 kHz

F R EE A T, SYSCLK A RGH £ 4%, T=1/SYSCLK,

BrRAEReRI AR, JR2R5I R T 5 SYSCLK ¥ 5t .

5.11 SMFHRSIFHE

* 5-35 E A HL AR

O RGP N 24MHZ,

(FAEHFRI A BH, Ta=25°C, VDD5=5V)
2H %A B/AME | AUE | BKME | BAL
RSTN 52 A7 A% B~ S /)N [ 50 - - ps
VDD5 i Fa 5 A7 L B EERE LR = 3.0V 2.8 3.0 3.2 \Y,
5.12 LDO BBS4FIEGEBF FU6572L, FUB572N, FUG572T)
% 5-36 LDO HA 45k
(BRARAF A BE, Ta=25°C, VCC =7V ~20V)
e 24 vz B/ME WARME | BEKNE L:<X 2
VDD5 Hi [k VCC = 7V ~ 20V 4.7 5 5.3 V
5.13 £15REE
5.13.1 FUG572L $13EEE
2% 5-37 FUB572L LQFP48 2 #hiH
25 % & HAL
R - JEDEC #zifE, 2S2P PCB 36 °C/W
Ouw Lo AR SR JEDEC F7/fE, 1SOP PCB 60 °C/W
Oy 5 T IR A o) b B R T gL JEDEC ¥5#fE, 1SOP PCB 10.5 °C/W
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5.13.2 FUB6572N $J3&ipH

% 5-38 FUB572N QFN40 3} & #4fH

S X =R =RV
. o JEDEC #rifE, 2S2P PCB 52. 4 °C/W
M—u‘a: SN S \j:_u_‘E e (1] ——
O L5 LA RS JEDEC 47k, 1SOP PCB 72.2 °C/W
Oy 15 1 R R o) st 2 2 T i JEDEC #7#E, 1SOP PCB 17 °C/W
5.13.3 FUG572T $J3EivpE
%% 5-39 FUB6572T TSSOP28LD &3 #4fH
SH ¥ & BNL
] . JEDEC 454, 2S2P PCB 65 °oC/W
M_':': =N vtFA 15 v (1] -
Ot T IRAR XS SR JEDEC ¥r#fE, 1SOP PCB 85 °C/W
Oy O TR AR X R R R JEDEC #5¥E, 1SOP PCB 20 °C/W
5.13.4 FU6562T $J3EipE
% 5-40 FU6562T TSSOP28LD 3} #4H
S5 1 & BAL
. Y JEDEC #r#fE, 2S2P PCB 65 °C/W
Mﬁ: = ANT= ‘}\i\uﬂa e (1] —
6, H‘TJ/Jm*HX]L I R/JmE JEDEC *ﬂ(?’ﬁ, 1SOP PCB 35 °oC/W
Oy 5 F T AR ) s B R T L JEDEC #5#E, 1SOP PCB 20 °oC/W
5.13.5 FU6522L $2&hpH
% 5-41 FUB522L LQFP48 24 #hiH
¥ %A = AL
e Lo T o 1) JEDEC FbrifE, 2S2P PCB 36 °C/W
Q_IA (M )ﬂl“lj/ﬂ]l*HX]L}Iiﬁ‘/mlE JEDEC *gﬁ?ﬁ, 1SOP PCB 60 OC/W
Oy 5 A T IR A o) b B e T L JEDEC F7¥fE, 1SOP PCB 10.5 °C/W
5.13.6 FU6522T $2&3hpH
%% 5-42 FU6522T TSSOP28LD Hf 34 H
3% 15 Ji=N HAL
. . JEDEC #rifE, 2S2P PCB 65 °C/W
e oE A e pE
OO T IR PR S R JEDEC FiffE, 1SOP PCB 85 oC/W
O 208 F 1 TR R Yo} g 2 3 T i JEDEC F7¥fE, 1SOP PCB 20 °C/W

-
1E:

[1] SKPRRHZAEAR, 2 5MRE RGP
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6 S{i=Hl

6.1 E{H(RST_SR)

SR 7 AEAE:

m  [HE(RSTPOW)
AN S AL (RSTEXT)
K EE L7 (RSTLVD)
I E AL (RSTWDT)
FlashiFi%#:AF 2 L(RSTFED)
Debug®& 17 (RSTDBG)

B XE[I(SOFTR)

AR ENL AT W, CRAEFAAAERST_SRH . il — IR R AL B bR B AL E L,
M &R br EATIE0. WTFHIERbrEAL, KRST_SR[RSTCLR]E1, LLEFRRST _SR[7:3]&RST_SR[0]
B AR EAL. EALFEMCUMNHIEO T BT LS -

6.2 S(ufEge
LA RS 2172
6.3 JMEBSIHIS . LS

20 RSTN B NG, H R 50ps i, O Z 47,
HR B, RSB EERES, S8,

6.4 {FFREMRIPER

O SR R 200 VDD BEAT I, G VDD R BRAR A A R BRIAE, 1A A ) R R
XN RALE T, i RAER AL
Pic B AR S AT A% AT A R AR T VT L, IR AR P TR BRI

6.5 Bl EiEHE R

fERER TV E R 8% )5, BAFERE P T AKX A T ER 8575 0. MBI K, BT ER
a5 R Fr R A
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6.6 RSTFED £{iI

Flash #/EfEIEML T MOVX $84, BMATHHMTES. H¥EERLIUIEE Flash ThEE. 24%T
J&— kR X (0X7F00 ~ OX7FFF) 347 B #2 FR a0t i J5 — AN 715 (OX7FFF) AT B S5 #:ERT, &4 Flash
ey EREE L. RSTFED AR 2 ffifE, Anl2Eik,

6.7 RSTDBG £{iI

AT RIRAS, 7 IDE (AT %4, IDE %3% Debug H AP A .
6.8 IRE(u

HISRE P4 E RST_SR[SOFTR] = 1, & ZIEA, EAIJG RST_SR[SOFTRFRENHE 1.

6.9 S(USFEE
6.9.1 RST_SR (0xC9)
fr 7 6 5 4 3 2 1 0
. RSTPOW/
R rorcLp | RSTEXT | RSTLVD RSV RSTWDT | RSTFED | RSTDBG SOFTR
it R/W1 R R - R R R RIW1
S - - - - - - - -
fr 2R iR
RN ELL
B
0: bEEMARKE LBHEN
71| RSOV e poke s s
RSTCLR =
0: BTEX
1: J% RST SR[7:3]&RST SRLO][IE fikrElr
AR 51 IR A b AL
(6] RSTEXT | 0: _LREAIARKBIMNEGE AL
1 BIRERRB NS5 R AL
KR B bR BT
(5] RSTLVD | 0: LRENARRE(IKHBIEEA
1. FIREAR BB EE AL
[4] RSV 18 bao
F I E A bR ELL
[3] RSTWDT | 0: LREMARKEET IMELL
1. FIREAMCRART IR
Flash dBi450E AL bR &AL
[2] RSTFED | 0: EWREMARKH Flash JE7EEAER AL
1: FWRENkA Flash JEi:EEE A7
(1] RSTDBG | Debug & fikrEfr
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0: EIREAAREKH Debug A7
1: FELKE Debug HAL
BB AR EAL
B
0: LIREMALKREHKES
(0] SOFTR | 1: EXEARERENL
5.
0: BE X
1 fl AT
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7 FRh

7.1 FRlRfETT

R AT 16 A A gL ed, Wil IPO ~ IP3 A /7 4t AT i E . IbrdR&
fr3AGfE SFR 80 XSFR Ao 4 PN #R L BR B SRS 506 2 TP T 26 AR IS, AR A v b S5 A A A B
1. HIE[EA] = 1 HAFWHEREAL bR SO0 LR, [ CPU A H FR G K . W R B B i Je 2
TR IEAE AT, WEEN WO GG AT 1% P T AR

BREALRWAL, RSP AR AT LR E AL SE S . (RDLSE S il DA AL SB 2 P Tl .
AL W TR PATE R, AR b . AHRDLEL I W AR LI T . h e #
fras Al LB B B A — AP I e . BOEME 0 ~ 3 IIRFRIRAE R KRS, BUAEN 0. W
RFS R AEPAS R WAE R, AR SeidE AL B = i o A SRS T W DL S AR ), U3
I8 % AR S MU FP AT R . ARSI I PR 512 UL R AR Ry Wik 7-1 it M s . o, gl
IR S Y By o

7.2 FRlRiG{EEE

IE[EAR 4R I RERL, 1E[EA] = O AN RLATAA] o 7 i 3K

WL BE SFR B XSFR FAHKHIhWrERe sz, T LR AL s sl AR R AN b e &R
T e A REVR A T Tl . ) v A R A A A OGS I o W REALAES O SR, HCE 1
FRWTAR S A7 AR ELORSF . BN AL RN E 1, SLZIBEARSENIN 1 . BBl fEk
fERERLE 1 22 A, B R SR X B b 5 27 0.

7.3 SpERARER

AR A 2 AR INTO AT INTL. INTO AT INTL &R0 PARC & o8 B b ok i, RS
fih 2 v DT B RSP XA ik A T

e T A A\ i S BB B AR T ek, DL 5| e SR AR R S B R . i PO.0 ~
P0.3. P0.5 ~ P0.6 Al P1.1 [ 74 N1E 5 H CMP4 [ 55, AT LLE RSN T INTO [ by
fib R U5 . TR JEE T LVSRIEXTOCFGi £, X Lerhirfil & ESL H—Arhr AL, — ANk
EAL TCON[IFO], —AHhirfliaefs IE[EXO]. HWrfilk Fa~F- 1 TCON[ITOLiLE . fR5EHAE IPO[PXO]
B E

51 P1.0 ~ PL.7. P4.1 ~ P4.6 Al PO.4 A N15 5 vl LIAE AN A BT INTL (10 = Wk & 35
FlTER SN PL_IF AT PA_IF, RSN N P1_IE F1 PA_IE, & Arhibrfil & SR R — A e b
BN WAL AMERHIKT INTL 7] DLk FE 2 AN Rl R I8, 7Eh W PR st P1IF 1 P4_IF
KNP, 16 Nl I — N RN D, AW EREAL IE[EXL]. ECEAMT W INTL
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fifeseiE IE[EX1] = 1, FECEX R RWEEReAI. il i F i TCON[ITLIE £, hoeHiE
IPO[PXL]H 552« AT INTL rp by i 25 A7 2 A b W fif B 27 A7 8%, £ L 7.5.7 P1_IE (OxD1) ~7.5.10
P4_IF (OXD4) 7 f7 452

FU6522 62 72

7.4 FhlfiREE
£ 7-1 TR
m 5
R | | R IR K e Lzt
i} BE
o B
B
51 1 0x0000 | E & —HERE B
LYW o by LVSR[0] o | CCFG1[6] _
TSD 1 b 0 0x0003 | reonrs) = IR IPOL1:0]

Bk
f;;EEPLﬁ 1 0x000B | TCON[2] & | 1E[0] IPO[3:2]
Bl v e P1_IF[7:0] o ,
INT1 2 0x0013 P4 1F[7:0] & | IE[2] IPO[5:4]
FG 187
DRV LLHULHE | 3 0x001B | DRV SR[5:4] = DRV_SR[3] TPO[7:6]

" DRV_SR[2:0]
v
TIM2 CR1[4:3]

. * . =] — .
Timer2 HH7 4 0x0023 | TIM2 CR1[7:5] 2 | 12 cro[3] IP1[1:0]
Timerl FKT 5 0x002B | TIM1 SR[5:0] & | TIM1 IER[5:0] IP1[3:2]
ADC Ik 6 0x0033 | ADC CR[0] & | ADC CR[1] IP1[5:4]
CMPO/1/2 CMP_SR[6:4] o | CMP_CRO[5:0] _
Hall 97 7 0x0038 HALL CR[7] "= | HALL CR[6] IP1[7:6]
RTC w4 8 0x0043 | RTC STA[6] & | IE[6] 1P2[1:0]

TIM3 CR1[4:3]

. * . =] — .
Timer3 HH7 9 0x004B | TIM3 CR1[7:5] 2 | 113 cro[3] 1P2[3:2]
Systick 1l | 10 | 0x0053 | DRV_SR[7] & | DRV SR[6] 1P2[5:4]

TIM4 CR1[4:3]

: is . =) — .
Timer4 H1l7 | 11| 0x005B | TIM4 CR1[7:5] £ | 1 crol3) 1P2[7:6]
CMP3 b 12| 0x0063 | CMP SR[7] & | CMP CRO[7:6] IP3[1:0]
1°C H by 12C SR[0] o | 12C_CR[0] .
UART1 Bt 131 0x0068 1 e ry 0] = | 1E[4] IP3(3:2]
SPT ik SPI_CR1[7:4] o | IE[3] _
UART2 1 Bp M 0x0073 1 o R 0] = | uT2 BAUDH[5] IP3[5:4]

" DMAO_CRO[0] | DMAO_CRO[2] ,
DA k7 15| 0x007B 1 b1 cRro o] = | DMA1 CRO[2:1]=10 IP3[7:6]
i

m % T UT_CR[RI. UT_CRI[TI]. UT2_CR[UT2RI]. UT2_CR[UT2TI]. DMAO_CRO[DMAIF]#
DMA1_CRO[DMAIF], w4 0 B 1, WAHE 1 B =AdWng k. B RS b sEin £,
FAR I W A AR B AL BT R BeiE 0, BAFE 1 s L.

B N TEAEZ N B TR, AP IR E AR R T R W AR LG 0, XA
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YER R SRR EAMLS 1. BL DRV_SR A%, T DRV_SR[SYSTIFIF#EiE 0, Ak
DRV_SR[FGIF]f1 DRV_SR[DCIF]i#i& 0, f# %] DRV_SR = (DRV_SR&0x7F)|0x30.
B 12C . UARTL HI&EH T FUB572L. FUB572N. FU6522L

7.5 REFSFES
7.5.1 IE (OxA8)

A 7 6 5 4 3 2 1 0
4 FR EA RTCIE MCDIE ESO SPIIE EX1 TSDIE EX0
et RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0

fr AR iR

4= R kT A
(7] EA 0: AMffifE

1: ffiRg

RTC ¥ fd g
(6] RTCIE | 0: Affifg

1: ffige

R e R 2 £
(5] MCDIE | 0: ANfiifg

1: f#ige

UART1 "W {fi A G FH T+ FU6572L. FU6572N. FU6522L)
(4] ESO 0: AMfiRE: AMHiRE

1: f#ge

SPT H W { e
(3] SPIIE | 0: Af#ifE

1: f#igE

HME T INTL {58
[2] EX1 0: AMEfe

1: f#igeE

T TSD i figE
(1] TSDIE | 0: Afdifg

1: flige

AhER kT INTO {i B
(0] EX0 0: AfHRE

1: f#RE

7.5.2 IPO (Ox8A)

fr 7 | 6 5 4 3 2 1 0
4R PDRV PX1 PX0 PLVW_TSD
Bt RIW RIW RIW RIW RIW RIW RIW RIW

XA 0 0 0 0 0 0 0 0

A B iR
[7:6] PDRV FG/DRV ELHUTIE Hh Wi A1t 2 2 e 5E
[5:4] PX1 ARERH T INT1 AR S 2% e
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[3:2] PX0 AT INTO A1 262 ¥ 8
[1:0] PLVW TSD | LVW/TSD "Wt 5 4% %

T e O EM 0 ~ SRR BB =, 3k 4 4L

7.5.31P1 (0Ox8B)

fir T [ s 5 | 4 3 | 2 1 0
PAN PCMP_HALL PADC PTIM1 PTIM2
2 RIW RIW RIW RIW RIW RIW RIW RIW

HEAE 0 0 0 0 0 0 0 0

0o ZFKR £
[7:6] | PCMP HALL | CMPO/1/2. Hall HWHE5E2% % E
[5:4] PADC ADC HRIBTAL S 2 1% e
[3:2] PTIML Timerl FHIHR L% e
[1:0] PTIM2 Timer2 FH IS4 &

VE: R e EM 0 ~ 3MKIREFR L MK RS, HE 4 2.
7.5.4 1P2 (0x8C)

L 7 | 6 5 | 4 3 | 2 1 0
L FR PTIM4 PSYSTICK PTIM3 PRTC
eyt RIW RIW RIW RIW RIW RIW RIW RIW

EAiE 0 0 0 0 0 0 0 0
fir B ik
[7:6] PTIM4 | Timerd HWHESEZ ¥ E
[5:4] | PSYSTICK | Systick H s 4% %
[3:2] PTIM3 | Timer3 il segk ke
[1:0] PRTC | RTC F i S 2% i% &
VE: IR S s e 0 ~ 3 AKIREK RSB MNERE, 34 2,
7.5.5 IP3 (0x8D)

fir 7 | 6 5 | 4 3 | 2 1 0
L HR PDMA PSPT UART2 P12C UART1 PCMP3
Byt RIW RIW RIW RIW RIW RIW RIW RIW

RA N 0 0 0 0 0 0 0 0

AL ZFR ik
[7:6] PDMA DMA AW It S 2k % 72
[5:4] | PSPI UART2 | SPI/UART2 F Wit oe 2l ik &

[3:2] | PI2C UART1 | T°C/UARTL HHIbiff Ja4k e (& T FUB572L. FUB572N. FU6522L)
[1:0] PCMP3 CMP3 A K It 2 2 ¥ &

T WL E M 0 ~ 3R ISR R, 36 4 2

7.5.6 TCON (0x88)

JoA 7

K

RSV

TSDIF

IT1

IFO

ITO

\Z

86

www.fortiortech.com



Fortior Tech

N FU6522 62 72
eS| - - R/WO RIW RIW RIWO RIW RIW
EAiE - - 0 0 0 0 0 0
fr B kTt
[7:6] RSV RE
TSD BT bR AL
RTINS A8 A W e R, AL 1
e
0: RRAHFWEM
[5] TSDIF %7;2@%&%#
0: ¥ 0
1: =94
VE: AR EALE St IRAS AL LVSR [TSDF] it & FH
A INT fish A T %
_ 00: _ETh# A i
[4:3] T o1 F e s
1X: HP A (e kel R R fid ok o
AN AT INTO SR AL
8
0: ARKRAFWrEL
[2] 1F0 1 RA WL
5:
0: V50
B W=9'4
A e INTO fish i~ %

. 00: EFHE A il

[1:0] OV o1: Freamms b
1X: HP A (B FhE R R i % o
7.5.7 P1_IE (OxD1)
L 7 6 5 4 3 2 1 0
PN P17 1E P16 IE P15 IE P14 1E P13 IE P12 1E P11 IE P10 IE
e~y RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
fr 2R ik
P1. 7 % AR W INT1 &g

[7] P17 1E 0: Aifife
1: ffige
P1. 6 ¥ 758 A T INT1 {5 &g

(6] P16 IE 0: AMEfE
1: fffE
P1. 5 i AR W INT1 &g

[5] P15 1E 0: Aifife
1: ffige
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P1. 4 g 1AM T INTL ff g
[4] P14 1E 0: AMfHRE
1: f#ife
P1. 3 iy 1AM R BT INT1 i g
[3] P13 IE 0: Afiige
1: ffige
P1. 2 g 1AM H T INTL ff g
[2] P12 1E 0: Aflgg
1: f#ife
P1. 1 3y AN R B INT1 fiiBE
[1] P11 _IE 0: Afigg
1: ffige
P1. 0 i FIAMEEH T INT1 ffife
[0] P10 _IE 0: Afiige
1: flifg
7.5.8 P1_IF (0xD2)
A 7 6 5 4 3 2 1 0
2R P17 IF | P16 IF | P15 IF | P14 IF | P13 IF | P12 IF | P11 IF | P10 IF
el RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fr b4y iR
P1. 7 3ty VAN bR AL
[7] P17 IF 0: AKRAEFWFEML
1 RAEFRMFLE
P1. 6 3t 1AM b A
[6] P16 IF | 0: RELEFBrFELE
L RAHBF4
P1. 5 ity [ A5 P b A
[5] P15 IF 0: AKRAEFWHEML
1: RAEFRBFLE
P1. 4 3ty VAN bR AL
[4] P14 IF 0: AKRAEFWFEML
1 RAEFRMFLE
P1. 3 3t AN b A
[3] P13 IF | 0: KEEF WL
L RA HBIFEMA
P1. 2 3ty VA b AL
[2] P12 IF 0: RRAEFWHEML
L RA HBIFEMA
P1. 1 ¥ 1AM H W s AL
[1] P11 _IF 0: KRAKRAH W
1 RAETBIFMS
P1. 0 ¥ 1AM H W s AL
(o] P10 _IF 0: KRAKRAH W
1 RA HBIFEMS
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7.5.9 P4_IE (0xD3)

A 7 6 5 4 3 2 1 0
4R P04 IE | P46 IE | P45 IE | P44 IE | P43 IE | P42 IE | P41 IE | P40 IE
et} R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
fr B iR
PO. 4 ufy AN T INT1 {5 e
[7] P04 IE | 0: Affife
1: f#geE
P4. 6 sy 1AM T INT1 e
(6] P46 TE 0: Afiige
1: ffige
P4. 5 uiy AN T INT1 fi g
[5] P45 IE 0: Afiige
1: fHifE
P4. 4 3y TAME T INTL e
[4] P44 1E 0: Afiige
1: ffige
P4. 3 uiy AN T INT1 fii e
[3] P43 IE | 0: AffiRE
1: ffiRg
P4. 2 3y FTAMEE T INT fiife
[2] P42 TE | 0: A fiige
1: f#ge
P4. 1 uig AN T INT1 f g
[1] P41 TE | 0: Afdige
1: f#ge
P4. 0 uiy TAME T INT1 fi g
[0] P40 IE 0: Al
1: f#igE
7.5.10 P4_IF (0xD4)
fr 7 6 5 4 3 2 1 0
4R P04 IF | P46 IF | P45 IF | P44 IF | P43 IF | P42 IF | P41 IF | P40 IF
Bt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A AR iR
PO. 4 ¥iii A5 W bR AL
[7] P04 IF 0: KRAKRAH W
L RAH B
P4. 6 iy /M bR AL
[6] P46_IF | 0: RELEFREBrFEL
L RAH A
P4. 5 uity VAN bR AL
(5] P45 IF 0: KRAKRAH W
L RAF B
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P4. 4 3 1 48 A ks AL

[4] P44 1F 0: RKRAFWHE

L RA B4

P4. 3 ¥ M5 W bR AL
[3] P43 IF 0: FRA AWM

1 RAEFBrHEL

P4. 2 viig A5 H W bR AL
[2] P42 1F 0: RKRAFW L

L RA B4

P4. 1 ¥ A5 W bR AL
[1] P41 IF 0: RKRAFW L

L RA T BF4

P4. 0 ity [ 75 o b AL
[0] P40 IF 0: RKRAEFWHEM

Lo RA P
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8 1°C (iBRF FU6572L, FUB572N, FU6522L, FU6522T)

8.1 I°C f@ifr

12C BB R AL T & TMVAMERI P LR s T2, A —Fh ] X a] (Y [F)2E B AT s 2k, T FF MCU Al
AN 1PC A B, WK 8-1 Fn. SZR AR R AT2k4H Al SDA FI1 SCL. P0.0 24 SDA %ii 1, PO0.1
N SCL i . 12CfigEfE, P0.0. P0.1 FEhAS NI .

cmp_ok  syscLk

[2CADD rhit, Addr_compiler
[2CMS =0 i
DMOD i
_ 7ot SCL controller <—>D SCL
8 bit I2CADD |DMOD
[2CMS =1 i - scLlsr
v v
I2C DR <20, I2C_data buffer |8 bit | SDA controller <—>D SDA
ACK /NACK I2CIF
& 8-1 12C ZEHHE R
T BRI

B SCEFRCHRMS AR (5 F100kHZ)  BRidi AR =X (5 mi400kHZ) LA & B + A5 =X (B
1MHz).

B SRR

LIS S € 1vi: 181w LR 25 5 W6

B EDMARUEA L

SRR SDA I SCL Ay P, X2 A ilLat 2872 113 205 R IR e — ARk H . AEAE g FErb a2k b

HHRE AN EF D — DM TR . 88 5, HAR & AT 12C S
TG A BB HS LA 12C @ FHUH T BSLAEREE, JHiEid SCL mpTa W& K IER #h
5%, JHid SDA KEMAUMMEFAEE S WSk FA A ILEGZHE, Wi E ML 78
ST MHUAEIRBOR OR RA R IEE B ENUREEARZS ML RE Sy FHLE e a1,
RN o RIEEAR =ML, B tH EAZ B, @ R El 8-2 s, ENEERANL
HARHIS A FVERTHMNL, SIS, FHHERBOIURE R, 5E B ENLZ kR
WO AE, U R 8-3 Fin. EXMIHOLY, FHU T A AR5 oA 2 AL 1%
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SCL
SDA

SCL
SDA

AVAVAVAVAVAVAVAVAW
(e As Y aa Y as) a2} At} a0} w\ A [[p7) pe) ps { pa}{ D3} D2} D1y Do\ A

Ack from Ack from
slave

Start Slave Address & Write Master send data Stop

slave

] 8-2 LA B A Eidle

AVAVAWA\
[AsY AsY As Y Az A2) ar{ mo) R\ A [[o7) b6} D5 { D4 D3 ) D2)( D1) DO/ ?l\ack

4_.‘ Ack from Nack from
Start Slave Address & Read slave Slave send data master Stop

8-3 THUZN ML e

8.2 I°C ##{EiR BB

8.2.1 R0

o g M w N PF

Bl & 12C_CR[I2CMS] =1, W& NEHUEN,

Fii & 12C_CR[I2CSPD], # &4l SCL A%

i & 12C_ID[I2CADD], & & M ALthk;

fid & 12C_SR[DMOD], ¥ &5 J71;

i & 12C_CR[I2CEN] =1, f#ifi I2C;

fid & 12C_SR[I2CSTA] = 1, ki% START fisht, 7EH:U%] ACK/INACK J&, 12C_SR[STR]
WRELEE 1, SCL # F M5 Hr s

RIEBHE: i 12C_DR BB & %HE, ¥ 12C_SR[STR]IE 0 Bl SCL &, EHUIFIA K i%%L
o ¥ Rk s e HPRIE] ACKINACK J&, 12C_SR[STRIMEME 1, SCL # A5 Hr
'TEE;

PAUSCEE: 724 12C_SR[STRE 0 Bl SCL J&, EMFFMAHCEE. Mtk te,
12C_SR[STR]EE/- & 1, SCL # FALsmIHi{k. i 12C_SRINACK]# & ACK/NACK J5,
T[] 12C_SR[STR]i#E 0 B4t SCL LAk i% ACKINACK (55 . iU 1 #¥diE, 12C_SR[STR]
fifEE 1, SCL 4 EHLREIRAL;

{2 1EE IR 247F 12C_SR[STR] = 1 i Bf7 12C_SR[I2CSTP] =1, 12C_SR[STR]E i J5 Ki%{F
XA

\Z
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8.2.2 MR,
1. A E 12C_CR[I2CMS] =0, & & AN,
2. ¥ I2C_ID[I2CADD], W& MHLHhE; SHELE 12C_ID[GC] =1, {HifE) =
3. K& I2C_CR[I2CEN] =1, i IC;
4. FIE| START 5 S AIEMIHNEJS, 12C_SR[I2CSTAJM12C_SR[STR]#i#{4 & 1, SCL#

MAHLEEHIF K. 8T 12C_SRINACK]# & ACK/NACK, Jfifiit 12C_SR[DMOD]# A A il
R BRI I 2 R K

5. KiE¥dE: @it 12C_DR AL E KIEEHE, K 12C_SR[STR]iE 0 Bt SCL 5, Ki% ACK/INACK
Ja RIEHAR, 48R A e IR EVLR R ACKINACK &, 12C_SR[STRI{4E 1,
SCL # MALaE I AR

6. R K 12C_SR[STR]E 0 Bl SCL HaaHlicids . MEdREGE R, 12C_SR[STR]f#
48 1, SCL #MHLIEFIFAK. it 12C_SRINACK]% & ACK/INACK J&, ¥ 12C_SR[STR]
7 O B8 SCL H Kk ik ACKINACK. i 2# s, 12C_SR[STRIE/FE 1, SCL #M
HUSR IR

7. RESTART IhfE: M MHLEEI RS h 03] START (55, r k80 TAE, Sfrgalicibt.

8.2.3 I°C FRHfiR

12C [ bR A
B 12C_SR[STR] = 1 i, & Wriise EHAM AN &R A 2L
B [2C_SR[I2CSTP] = 1 i}, iZ i A WA T %%

8.3 1°C H1F=L
8.3.1 12C_CR (0x4028)

(A 7 6 5 4 3 2 1 0
K [2CEN 12CMS RSV T2CDMANAKINT | T2CDMAAUTO 12CSPD 12CIE
it RIW RIW - RIW RIW RW | RW RIW
SAE 0 0 - 0 0 0 0 0

AL B ik

I°C f#ifE

fEREFI R GPTO VI3 T°C #ia, SEmMIFR . 1°C Lh 2 A+ I s o
[7] T2CEN LR R ERE.

0: Ml

1: iR

F/ WA LR
(6] 12CMS 0: MHL

1: EM
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[5]

RSV

PR

[4]

T2CDMANAKINT

DMA 1% iy 7200 NAK 8725 5] S 0 4% dan o W g
0: AMdige
1: fifige

[3]

12CDMAAUTO

DMA f& iy 5 3l ik 8 — A 308 == fd e
0: Afifige
1: ffifg

[2:1]

12CSPD

U'C AR R E, UL BN A 2%
00: 100kHz

01: 400kHz

10: 1MHz

11: {#8

[0]

12CIE

I°C R fi B
0: Afilige
1: f#gE

8.3.2 12C_ID (0x4029)

L 7 | 6 | 5 4 3 2 1 0
L HR 12CADD GC
eyt RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 1 0 1 0 1 0 1 0

fir R £
[7:1] 12CADD | MMLHsdE

IR, ATE AU R A2
(o] GC 0: ANERES HEREY
1: fHBES RN, Bk 0x00 o2 i
8.3.3 12C_DR (0x402A)

At 7 | e | 5 | 4 | 3 | 2 1 0
L HR 12C DR
Byt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0

L &R ik

I°C Bl &1 4s
[7:0] T2C DR | 52 #E& K%M E s BB 2 1) Fois
5 R M
8.3.4 12C_SR (0x402B)

AL 7 6 5 4 3 2 1 0
45 12CBSY DMOD RSV I2CSTA | T12CSTP STR NACK 12CIF
eyl R RIW - RIW RIW RIWO RIW R

=X DA 0 0 - 0 0 0 0 0
fr 2R b
I°C RS PR ENL
7] T2CBSY 24 12C CR[TI2CEN] = 0 A, T12C SR[T2CBSY]RE{4i% 0
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FEHUE
K% START Ih)e, MEfFHE 1, Ki% STOP pirhja, ffFiE 0
MAEE :
W F) START HhEVCESIh 5, f#fEE 1, W3 STOP &, M{4E o
I°C S5 hr &AL
0: SR (F MR EHE, M HLumCEEE)
(6] DMOD Lo sl (ML B, ML & 50 d)
VE: MM A 2
(5] RSV R
FEHE
BAES 1, RERHRIN SCL. SDA £ A& Ja T 4G &% START Flstiht 775, M KRIL5E
SRR H B 0. 78 RIE s IRWEIE i fEr, 22518 T2C SRIT2CSTAI S .
TEHE RS e e 5 B 12C SRIT2CSTA] = 1, K% RESTART.
0: E START Fattsdik 7=y
1: &3i% START B{ RESTART FuHbhl "4
MAEE :
fE UL ) START B3k 7L E&E 1, B9 0
[4] 12CSTA % 8-1 MBI 120 SRIT2CSTA] I 12C SRIT2CSTP] 5 4 12C KA &
I12CSTA 12CSTP I°C ¥R A
0 0 B F
0 1 STOP
1 0 START + Huhlh=F
SeseF| STOP
1 1 FHURE START + Hiht=
5
¥ 2 I12C CR[I2CEN] = O, I2C SR[I2CSTA]EZhE 0
FHU
2 12C_SR[T2CBSY] = 1K, BAFARER S 1, 12C_SRISTRIVE 0 Bl SCL F
URRIE STOP, Ki%5E STOP JEhf4 H 2h7E 0. @12 12C_SRLT2CSTA] Al
12C SRII2CSTP][EII}E 1, H 12C SR[I2CBSY] = 1, W I°C Z&ki% STOP, Fik
START A==, START Atk T KX FERSE 12C SRISTRITEFE 1. fEK
BB R Y R A, 2R b T2C SR[T2CSTP] S AN
0: A% STOP
[3] 12CSTP L+ R STOP
MAUEE :
TSR] STOP J5 & 1, #BHE 0
REFRENI S HE 8-1
¥ 24 12C CRII2CEN] = O, I2C SRII2CSTP]Zx#:tiif E5hiE 0
I°C i LR bR AL
FAUE
2] STR YRR 3% 58 START fnthhl 527558 DATA #7455, 12C SRISTRIFEME 1, [FImS
SCL ##i{%, I12C SRISTR]#f43E 0 J5 B SCL.
W& 12C SRLTI2CSTA] M 12C SRLI2CSTP] AR 1, ) 24A8 {2 & 12 5 STOP Fil
START hnHbhk=¥5)5, 12C SRISTRIA < HE 1.
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MAUEE L :
MG 5E START HohikVCECEE DATA 24 f5, 12C SRISTRIFHAEE 1, [F)
SCL #¢hifk, I12C SRISTR]#AEiE 0 faReil SCL.

VE: ZAREEE 1, BE 0. 24 12C CRLI2CEN] = 0 B}, 12C SR[STR] H &
0

[1]

NACK

T°C AR e — N5, BT R IR k. 12C_CR[TI2CEN] = 0 I, %
IAEERA0

0: ACK, FR/R$2I5 v LAGk s

1: NACK, R0 A S A5 R A4 i

LA T, R e B 58 8 AL S L E 12C_SRINACK] A& i% ACK/NACK
0: % 9 A Ki% ACK

1: %59 A7 ki% NACK

ML T EBA, 7ERIETEIEEE 8 A1f51: 12C_SRINACK] E2Iit ACK/NACK

0: 2 9 Al ® 12 ACK

1: 259 IS 2 2 NACK

(0]

12CIF

1°C HhWr S hr AL

0: RRAFMEM

1 RAEFRBFHL

2 12C_SR[STR] = 1B}, 7EFEHURIMHUEBL T 7= 4 by
24 12C_SR[I2CSTP] = 1 W}, 7 MHUAR R R 7= 4 b

\Z
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9 SPI (EMTF FU6572L, FUB572N, FU6522L)

9.1 SPI {@7t

SPI & — i AW TIRD R AT B2k, HJFEHMERIME 9-1 s, SPISCRFENUE R ML,
SCHF 3 2kl Bl 4 L AL, feVRE & EARAE 2 EHAMMNL.

5 8 bit 8 bit
i «—| Rx Data buffer 4|+
| . . .
| TR Shift Register
! Ol +I>
LT i
L & i n O @
: @ 8 bit i @ @ é .
i —~— Tx Databuffer | 3| 8| & o
) ] I Sy iy = =
TRXBMT fTXBMT SCLK controller >D SCLK
SPI controller -
SPIIF¢ f o[ nss

0-1 SPI JEH 45 FIHE K]

9.2 SPI $#{FifE8

9.2.1 {55k A
SPI i ) 4 M55 N MOSI. MISO. SCLK. NSS.
9.2.1.1 Ehath. MEA(MOSI)

T HMAMOSHE & ENLH S H AL, FT A ENLBI AN & AT 5 5. ik
B LAE S, BRI R AL 75 A7 1 MSB B AT HbIZE £ MOSI 5| 1.

9.2.1.2 EiA. MEtE(MISO)

FAMHMISOYE T2 MHLAE AT EHLHIAN . 2 SPI AR IR TARAE 4 B MBI AR AL+
i, MISO 51 & T miBHas . SV AMWLLAETE 3 2tk 4 ZR WBEChE s,  F T AMLE] 3B
HI AT S L. Bafeimt fmfEss, BN RAS AL 2 745 10 MSB s AT HLIA ] MISO 514 L.
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9.2.1.3 B{TAIEN(SCLK)

H AT I B (SCLK)E 5 A2 LA A MALEI A, T [R5 UMM 5 £ 8 4T HiHi 1 i
SCLK H TARAEENURA SPI L. £ 4 MR, HMGERPEFIF(NSS = 1), SCLK {554
20 o

9.2.1.4 Ri%(E8(NSS)

FIEE S (NSS)HThEEif SPI_CRINSSMODIELE , H T SPI i) TIE#. SPI T/ER#
4 3 Ltz 4 ZRANUZ ENUNK 4 e ERX. 4 SPI TAETE 4 ZLMHU/Z ENURT, Frik
55 (NSS)BEAC E AN LLE R MBI SPI, B7EZ FRIA AR IE AR SPI EHL, #EFiALA
EENURERIN AT EAR L RSPl raE. 2 SPI TAETE 4 LR 48, 341 NSS #ific
Bk . 2 SPILAETE 3 MRS, NSS Ak, 7EFHUSE, mTDUF HAtE o 1 1/O 51
HREZA ML

it Z SPI_CR1[NSSMOD] = 00 It}, SPI TAEfE 3 2z, Z TAEMBET NSS i, SPI &2k
FERE=AFEN—ADINL, 3T K 9-2 k.

9-2 3 £k SPI HAEH K

fii & SPI_CR1[NSSMOD] =01 i, SPI TAEE 4 L MAEA B LRI, R TAERL, SPIAZL
2SRRI NSS 3 SR E AN, S5 ENLTF0E. BLE SPI_CRO[SPIMS] =0, SPI TAEfE 4 £ )M
Bzl 4 NSS KiZ#E 0 B, MAHL SPI #ikid: 4 NSS KiE# 1 B, MMl SPI AhhikidE. BiE
SPI_CRO[SPIMS] = 1, SPI LAREEHUERN, BRUNZ BN, 2 FTHEBENXT, NSS fWAHT
A50E SPI NN . a2k BB NSS /55 MK FHf, SPI_CRO[SPIMS]#1 SPI_CR1[SPIEN]
WARELES 0, LAA(ERE SPI, [FR 7 U8R 47E SPI_CR1[MODF# & 1. fEIXFEN T, FHER
fi6E SPI, Afedks: SPIEiT. % TAEHR, SPI ML ARUEZ AN ENS 5iEE, HiEyuE 9-3
PR
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K 9-3 4 £ % TR TERLIA

fid#E SPI_CR1INSSMOD] = 1X i, SPI TAEfE 4 &k, Eix TR, B2 B3
NSS fit & Afath, ML NSS NN . EHLAECE SPI_CRIINSSMODO]/I 5 5E fE de i NSS 51 i
HHCSE, AEA—AMIWIRIEERE S, HeAPIREE T E @A V0 Rikse. 4 bl Ui
BN 9-4 iR

Kl 9-4 4 2 EH IR AGERZ

9.2.2 SPI E#iEz(

i & SPI_CRO[SPIMS] =1, SPI T/EfEENUERN, H SPIELIRMAL SCLKIE S, JHEEHE&LH.
TEZEAR, SPI SRR AL ZAr 8 2 5 s 45l SPI JEahik4i. 41 SPI_DR 5 NHHRN, %4
A E N EIEE IS, SPI_CRI[TXBMTIHHE 0. WA 2178 A, RIS 38 P B
SALIEBI AL TFATA, RYITR. FHL SPI R ATHUE R A7 %7 77 45 MSB 1%3] MOSI 51 F. &84 ol
J& SPI_CRI1[SPIIF]E 1, SPI_CRL[TXBMTJi# 0. fE&M LEAEH, 24 SPI FHLLE MOSI £k AL
FOIEBAEF, B THER SPL MHLAT LRI 72 MISO 28 b ENLA L A e i A 2. i,
SPI_CRI1[SPIIF & BEAFE A 15 78 ibr & XA NSRS St bn &, BRI ZF e 8 MISO
PN, BRI Bz ds . 17 SPI_DR IR AR ph AR A . i SRR
SPI_CRI[TXBMT] = 0 i} [} SPI_DR 5 A##E, SrtRirEN: SPI_CRIWCOLI# & 1, FOrFFRI%
Gt A
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9.2.2.1 FHENEH

fii & SPI_CR1[NSSMOD], # & SPI T1Efk;

Fii & SPI_CRO[CPOL], & i&hilie;

Fii & SPI_CRO[CPHA], & it kHfL;

i & SPI_CRO[SPIMS] =1, W& NTHEN,

FiE SPI_CLK, # % SCLK 4%

it & SPI_CR1[SPIEN] =1, {#ifiE SPI;

[l SPI_DR 5 NERKIENEE, B5—IX, SPI¥EH—IX
SPI_CRI1[SPIIFJ# & 1 f5, 1 SPI_DR ZREUZIS R £ .

© N o g M w NP

9.2.3 SPI MHiETY

Bt & SPI_CRO[SPIMS] = 0 i}, SPI TA/ETMHUER. EiBR, SPI 1) SCLK 15544 H ML
() SPIHEHE, M MOSIBAKE, M MISO 5| e . 24 SCLKAS S ARMAR, MHLEE AL %1745
Mo TAFIRIRAS . 2 SCLK S SHIART, MHLIIREAL 2 A28 6301, J@id MOSI A1 MISO syl
RIEBHE . MWBMEARE E S EIRE% . HidE SPI_DR s B AL EHLIBURE R Akt . i
AL EFAE RN, RIE G s T R 2 5L AU AL X B AL A Ar % . %8s, SPI_CR1[SPIIF]
Al SPI_CRI[TXBMT] 4% & 1, et 315 g f ik B B Ule 2 ph 4%, HoB U 52 vb 48 S br E Az
SPI_CRO[RXBMTI#:i 0, FRon4alA A . ik SPI_CRO[RXBMT] =0 I #7 5 k%
ENBZ P, W) SPI_CRI[RXOVRNI¥ 24 & 1, HEKZnpah i A4, 41 SPI_DR 5
NHHERT SPI_CRI[TXBMTI#E 0. SR ILE 55 ANEE, 5ok &AL SPI_CRIWCOLJ# & 1,
IR RIE G PR .

9.2.3.1 MNtENECE

i & SPI_CR1[NSSMOD], # & SPI T{F#i;

fii & SPI_CRO[CPOL], & ekt

fid & SPI_CRO[CPHA], & i #hAH{T ;

fic & SPI_CRO[SPIMS] =0, & & NMHIIER,;

fii & SPI_CRI[SPIEN] =1, f#ifE SPI;

7] SPI_DR 5 N#RAEHIE, SR EHURIENEME 5.

o g > w NP

9.2.4 SP| HlRE

SPI [ H WA
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B RRRTFIERIZE R, SPI R WibRE SPI_CRL[SPIF# & 1

W LSRR R IR T R A R O R A IR BB AL A A AR S SPI_DR, 5 i AR &
SPI_CR1[WCOL# & 1 H'5 SPI_DR [ /F 4 21 .

B Y SPIHREANTETZERETHENI NSS B AR E, B H 3 As &
SPI_CR1[MODFI# & 1. kMR ERN, SPI_CRO[SPIMS]HI SPI_CR1[SPIEN]f
Wi 0, SPI AL IELLACYF 5 — AN ENIRHE Lk

B Y SPI WL E MWL H— IR, Hellg b 3 hid fREeE b — IR B &
WEEEU, Bl bR & SPI_CRI[RXOVRNIWE B 1. HraUs (S A gl AL 1% B 820
Sl

9.2.5 ER{TRISHESIE

FC & SPI_CRO AR A2 PR FE 1~ 0k 647 T LA S A5 AT I Bl AR A5 A0 25 PR FELST- 1 4 R s

SPI_CRO[CPHAZEL B B H AL (R AL B -7 B BRI ) SCLK {55 14#). SPI_CRO[CPOLE#R =
R Lo EHLATMNLED B — 2. e B IR AR AL 2 IR P 2% 1 SPI(SPIL_CR1[SPIEN] = 0).
AR AN ZS PR HE T2 AR B 2R A B 2R R o0 R B 9-5 A 9-6.

(CKPOL=0, CKPHA=0y——
S s e B e Y eI e Y e s I e O
(CKPOL=1, CKPHAZ0)
wost JOOKK  wss X mre X srs X mra X mrs X mrz2 X mri X iss XXX
wiso — wss X mre X sirs X mira X e X smz X sri X iss

NSS (425 )5 ) _\ /_

9-5 ¥ /bt B (SPIL_CRO[CPHA] = 0)

SCLK
(CKPOL=0, CKPHA=1
SCLK
(CKPOL=1, CKPHA=1)

wost YOOk s X mre X mirs X mira X e X srz X e X s XXX
wso—{ wss X sre X mrs X mra X wems X srz X s X s X::
NSSUEER |\ /
K 9-6 Hidf/i Bhis - B (SP1_CRO[CPHA] = 1)
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9.3 SPI HF22
9.3.1 SPI_CRO0 (0x4030)

fr 7 6 5 4 3 2 1 0
L HR SPIBSY SPIMS CPHA CPOL SLVSEL NSSIN SRMT RXBMT
Syt R RIW RIW RIW R R R R
XA 0 0 0 0 0 1 1 1
A KR iR

IR AR A
[7] SPIBSY | 0: W& SPI f:4

1: IEAEHEAT SPT A&H

FINHLEE
(6] SPIMS | 0: AWML

1: FH

IREzEY EEDA
(5] CPHA | 0: 7E SCLK 3 2% Ho PRI BT B CELd: . Je iy A&

1: 75 SCLK A% H-F R AT R IEEE, )5 il

2 R P
(4] CPOL 0: fKHF NN

1: = PR 2S N HE

NSS Fr ik br &AL

24 NSS G| HIJER: J5 WG 5 AR FRNZA M E 1, R ML, 4
[3] SLVSEL | 155 My P Z AL 0, R ARBEH ML,

0: AWk H ML

1: gkt A ML
[2] NSSIN | NSS SERHME S, %15 5 RIEH

L2747 85 bR EAL (R AE MBS A 250

0: K A 1% 28 ph 28 A5 16 B R A 25 A7 82 5 SCLK K A48 1k
(1] SRMT L2 AL A7 2808 Bl 0k Az W vh 28 3505 50 dh

T fE B SPT_CRO[SRMT] = 1

Bl B vh 2% S b AL (AR MM A A5 20

0: FETEMTER AR AL
(0] RXBMT | 1: Hdaiise i H A B i

7 #E AN SPT CRO[RXBMT] = 1

B A A 25 I BP0 SPI_CRO[CPHA:CPOL]:

00: EFHE#, TFEEATARIL,
01: EJHIAIE, TRERERIL,
10: EFHERIE, R
11: EJHIE, RREYRIE,

R T
R T
R T
IR T

\Z
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9.3.2 SPI_CR1 (0x4031)

{0A

7

6 5 4 3 2 1 0

K

SPIIF

WCOL MODF RXOVRN NSSMOD TXBMT SPIEN

KA

R/WO

R/WO R/WO R/WO RIW RIW R RIW

e

0

0 0 0 0 0 1 0

fir

R

Eiiipo

[7]

SPIIF

SPT Hrlbr i Fbr AL

FUAER e — NS (8 A1) 25, Bhhrk d g E 1
5

0: KK

1: RAEHEIFEMG

5.

0: 750

1: T

(6]

WCOL

SN SN R LS TV V2

24 SPT_CRI[TXBMT] N O A, S5 N SPT DR, WMISbA7 & 1
BEAT 20 AR AT O

B

0: REAT B EEf:

l: RAFWIELE

5.

0: i50

1: BEX

(5]

MODF

F WU 5% W R b S AT

4RGN 2 AT b o 5, A2 B 1 (SPT_CRO[NSSIN] = 0,
SPI _CRI[SPIMS] = 1 H SPI CR1[NSSMOD] = 01)

BT 20 A O

B

0: ARKRA it

L RA B4

5.

0: J&0

1: BEX

(4]

RXOVRN

Pelicis P s AL (RAE MHUR R B 20

MR R G AL A BN SPL AL ARy, UG s P A IR AF A T
— AR AR B R B AL AR B 1 GFP=4E—A> SPT H1l¥) o iz A
SR E BhiE 0, WA AE 0.

BE:

0: RAKRAHBrFEfF

1 KRB

5.

0: J0

1: TR

[3:2]

NSSMOD

SPT it &

00: 3 g MABEREK 3 £k E 4. NSS 155 AN B 115 41

01: 4 LB AL ELZ A (BRINE) - NSS 3 %A

1X: 4 g i NSS o F % AR H %t SPT_CR1[2] (1

\Z
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RIL MR bR EAL
URTEE S N IR PRI, ZAIE 00 MRIEGE AR R B A B AL 1% 2
[1] TXBMT | SPT B2 A7 s, 1AM E 1, Fonnl PAR RIBZE oS s .
0: fAIEREIR S N RIEZ T2
1: RIEE P EE OALIE B RN 547 5%
SPI f#fE
(0] SPIEN | 0: Af#fE
1: fligg
9.3.3 SPI_CLK (0x4032)
AL 7 | 6 | s 4 3 2 1 0
kS SPI CLK
et RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A B4 EiipuY
SPT PikER B E
FHER AR, A SPI_CRI[SPIEN] = 0 I 7]’5
WiHEZ = SYSCLK/2/ (SPT_CLK + 1)
- P HEZE 2400kHz, W) SPT CLK = (24M/2/2400k) - 1 = 4, BI2N 0x04
SPT EMLKIE LR R 24M
[7:0] SPI CLK | SPI FEHLIML FRRPEAFZ: 4M
SPT MHLEI% LR ERR: 2. 4M
SPT MWL IR R 2R . 2. 4M
TE: MDU PT/PID 55 MHL SPT IR I ({7 DMA f i), 4L SPT fei
B NN 600kHz, 75 U ML SPT A% % 1 B0 o] e 4t e

9.3.4 SPI_DR (0x4033)

At 7 | e | 5 | 4 | 3 | 2 | 1 0
2 SPI DR
Byt RIW RIW RIW RIW RIW RIW RIW RIW
R DA (=N 0 0 0 0 0 0 0 0
L &R ik
SPT %4 7 47 4%
, SPT_DR #ff#as T A s A0 E ik SPT $idfs
[T01 | SPLDR | oo e b e 0
5 HGABIIER RIEZ MR B R i%
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10 UART

10.1 UART @1t

UART 2 —Ff a3 T W T a7 BE A ez 10, WA 10-1 Ais. ARH R Rnl il & F S0 kF
DMA DhfefLiiii . UART @EN F K 10-2 B,

SYSCLK BAUD_SEL MOD[0]

v ;
Transimit Shift D TXD
Baud counter S bit Register 4 0
uD2 A

BAUD/B
| ] | rRxD

Receive Shift
Register

UT_DR/UT2_DR | .8bit

K 10-1 UART @5 A i AE K

w0 [N
TXD/RXD \Start /< o >< - >< Bit2>< B3 >< Bit4>< Bit5>< Bit6>< Bit7>< Bit8>/ stop

K] 10-2 UART i@ {3t 7 A

10.2 UART $2{Ei5BH

AR UART BT T B R SC AR A7 a1 R, VE4NiE S % 21.3.17 PH_SEL (0x404C) [6]. [5]f% ~
21.3.18 PH_SEL1 (0x404D)fiz ik .

10.2.1 UART1 $&{Ei5BB

10.2.1.1 UART1#&x{ 0

B 0 TAETFHLRH AU LR . RXD BENAREHE ML, SONBAEHE M 2. R B A 10
M ALEEN. 8. 1ArEil), PR UT_BAUD[BAUD]WRE

RIEHE: B R EREEES N UT_DR JHK UT_CRITINE 0, RXD ¥t 10 . Ki%ksem)a
UT_CR[TIE 1.

P Bic B UT_CR[REN] = 1 E3h#0F# UT_CRIRIFE 0, i@t RXD #:it. #i5emk
J&, UT_CR[RIE 1, iEHL UT_DR 253325 2 () BdE «
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10.2.1.2 UART1 #&3{ 1

B L TAE TR TR . TXD ARIEHIE S, RXD MIEE B4k, ok BN 10 A (L
frEzh. 8 . 1AfF1k), BURr#H UT_BAUD[BAUD]RSE

RIEHE: B RIEEHES N\ UT_DR 355 UT_CR[TIE 0, TXD K4t 10 S . Ki%kses/q
UT_CR[TI# & 1.

PR Bid B UT_CR[REN] = 1 H 23+ UT_CRIRINE 0, #dEidEid RXD #:i. #5emk
J&, UT_CRIRI#EE 1, B2HL UT_DR 2153 21# B EdE .

10.2.1.3 UART1 {&x{ 2

s 2 TAETHRLRHE T RXD BEARIEEHE B2, OB a4, WoREHR N 11
SRR 9 . 147 1k), PikkSd UT_BAUD[BAUD]RE

RAEBIE: W AL BIERT 8 AL5 AN UT_DR, 5 9 75 A\ UT_CR[TB8]3K UT_CR[TI|i& 0, TXD
el 11 A8 . RIR5ERUE UT_CRTI ] E 1.

P Bid B UT_CR[REN] = 1 JH2h#IFH# UT_CRIRINE 0, i RXD #ii. Hoemk
J&, UT_CR[RI#E 1, UT_CR[RBSJ/#HE 9 fir##s, UT_DR {F75HT 8 fir %k -

10.2.1.4 UART1 #&5{ 3

P 3 TAE T4 TAEER. TXD NRIEEIE S, RXD A a2k, WoREdE N 11461(1
frfazh. 9fr#da. 14A4F1k), BRFEEH UT_BAUD[BAUD]HRE «

RIEHHE: HREEARTIAT 8 A5 N UT_DR, 28 9 fii’5 X UT_CR[TB8]JI4 UT_CR[TIi# O,
TXD #fr 11 frfidis, A%5esuE UT_CRITIHEE 1.

Pl BeE UT_CR[REN] = 1 HZ#EIOEE UT_CRIRIFE 0, #dEiEid RXD #. #isemk
J5, UT_CRIRI#EE 1, UT_CR[RBSI/FBE 9 fuitdli, UT_DR A7iAT 8 A & «

10.2.1.5 UART1 HRERR

UART1 WA
B UARTL &KIE58 1 HEGRG, K& WS ps &AL UT_CRITINREEAE 1
B UARTL #i5¢ 1 HEdEA STOP {5 1b47 )5, Bl se o Wr S br AL UT_CRIRINEEAF
H1

10.2.2 UART? $2{EisiBE

10.2.2.1 UART2#&={ 0

0 TR T Lkl W TR . RXD BoksBdi gk, SONRIEHR B 2. WoRBdRy 10

V4.1l 106 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6522 62 72

L Arfash. 8 Ak, 1 ffF1k), BAHFF i UT2_BAUD[BAUD2JRIE -

RIGHHE: ¥ REMIEFES N\ UT2_DR % UT2_CR[UT2TI)iE 0, RXD #frih 10 fi%idE. Kik
SERUE UT2_CR[UT2TIE 1.

PN TICE UT2_CR[UT2REN] = 1 5 3h#0fK UT2_CR[UT2RIJF 0, #diidid RXD #2104,
BARGERUS, UT2_CRIUT2RIE 1, iHL UT2_DR S5 2#:0 3 1 % .

10.2.2.2 UART2 &3 1

B 1 TAEF AW AR, TXD NRIEHIE DL, RXD NEIEWE B2, WoREdE N 10 f1(1
frash 8 frddiE. 1ArfF1k), BeHFE i UT2_BAUD[BAUD2]HE -

RIEHHE: B RIENEHES N UT2_DR J£¥ UT2_CR[UT2TI)iE 0, TXD ¥ 10 ik . Kik
SERJE UT2_CRIUT2TIHEE 1.

PECROE: T B UT2_CR[UT2REN] = 1 5 302U )4 UT2_CR[UT2RIJE 0, % RXD #2U.
PellsElE, UT2_CRIUT2RIMGE 1, #2HL UT2_DR 23 2R B 5dE .

10.2.2.3 UART2 &5 2

B 2 TAEF Rl TR, RXD BENAREHE M2k, SONBEHE M2, oREHE N 11
ML ALE3h 9. LAt il), BeRESR M UT2_BAUD[BAUD2]HRE .

REEE R IE BT 8 75 N\ UT2_DR, 5 9475 A\ UT2_CR[UT2TB8)-# UT2_CR[UT2TI]
50, TXD Rt 11 Ak . AKIXSERUE UT2_CRIUT2TIJHE 1.

PECROE: TiE B UT2_CR[UT2REN] = 1 5 3h#% U4 UT2_CR[UT2RIJE 0, % RXD #2U.
e RE, UT2_CRIUT2RIEE 1, UT2_CR[UT2RBS|1EIK 4 9 fiidiidi, UT2 DR FEHHT 8 {7 1%k
¥

10.2.2.4 UART2 #&5{ 3

P 3 TAE T2 TAEER. TXD NRIEEIE S, RXD A a2k, WorEdE N 1146101
frEzh. 9 8. 1A IE), BeReRH UT2_BAUD[BAUD2]RSE «

RIEHIE: BREBEOAT 8 iz 5 N UT2. DR, # 9 {5 N UT2_CR[UT2TBS8] jf #
UT2_CR[UT2TI[i&E 0, TXD ¥4t 11 7%, KiE5ERUE UT2_CRIUT2TI#EE 1.

W ICE UT2_CR[UT2REN] = 1 5 3h# 0K UT2_CR[UT2RIJE 0, #diidid RXD #£1i.
Pl e s, UT2_CRIUT2RIHEE 1, UT2 CR[UT2RBS)|ZFIE 9 fr%idk, UT2 DR 7T 8 fir (%L
£/

10.2.2.5 UART2 HRERR

UART2 H A
B UART2 KiZ5E L HEHRE G, KIEFTERH B R EA UT2_CRIUT2TIE{ & 1
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B UART2 #2IR5E 1 HEHRF STOP (10 5, #RUse i Wi brE AL UT2_CR[UT2RI]
fiffEE 1

10.3 UART1 F1F=8

10.3.1 UT_CR (0x98)

L 7 | 6 5 4 3 2 1 0
L HR MOD SM2 REN TBS RBS TI RI
S| R/W RIW RIW RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
fr B4 Eiipuy
P L E AL
00: #iL0
(7:6] MOD 01: i 1
10: 2
11: 503
FHLEE M2 HEE LR
(5] SM2 0: LB
1. ZHLEE
AT AL BE
(4] REN 0: Mgk
1: ¥R
(3] TB8 B 2 53 N AREEIERIE 9 1
[2] RB8 B 2 53 TR RIEE 9 47
K R 3% 5E b W AR AL
B
0: RAKRA AWM
[1] TI L RAEHBE
5.
0: i§0
L: A A
B B2 5 CHR T SRR AL
B2
0: AR H Wi
(0] RI L KA A
5.
0: i§0
1o PRA Pl A
10.3.2 UT_DR (0x99)
A 7 | e | 5 | 4 3 2 1 0
2R UT DR
HA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
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fr R Eii 9%
R
B BRI HE
5 ORIEREE
[7:0] UT DR
VE: UARTL ISR 2 b 2et 2 AN AR iU . RIKLEF AR, AT LLE
RIERWCEYE . KIEZmas HEE S NTIARREEE, BUErhas R AE e A
REE N, IR AN 22 b 2% AT DA — AN kA
10.3.3 UT_BAUD (0x9A, 0x9B)
UT BAUDH (0x9B)
Br 15 14 13 12 11 | 10 | 9 | 8
4R BAUD SEL | UART RX INV | UART TX INV | RSV BAUD[11:8]

FKA RIW RIW RIW - RIW RIW RIW RIW
S 0 0 0 - 0 0 0 0
UT BAUDL (0x9A)

e 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o

KR BAUD[7:0]
57 RIW RIW RIW RIW RIW RIW RIW RIW
SAE 1 0 0 1 1 0 1 1
(A B Eiipr
FE AR R
[15] BAUD SEL | 0: Aflifg
1: iR
WS IRl
[14] | UART RX_INV | 0: AffifE
1: iR
RIE I A A g
[13] | UART TX INV | 0: Af#ife
1: ¥R
[12] RSV R
PR E
[11:0] BAUD PeHER = SYSCLK/(16/(1 + UT _BAUD[BAUD_SEL]))/(UT_BAUD[BAUD] + 1)
' . AE#E 9600, UT BAUD[BAUD SEL] = 0; W UT BAUD[BAUD] =
(24M/16/9600/(1 + 0)) - 1 = 155, 24 0x9B

10.4 UART2 H1F&8

10.4.1 UT2_CR (0xD8)

AL 7 | s 5 4 3 2 1 0
2K UT2MOD UT2SM2 UT2REN | UT2TBS UT2RB8 UT2TT UT2RT
KA RIW RIW RIW RIW RIW RIW RIWO RIWO
=X DA 0 0 0 0 0 0 0 0
AL B ik
SN
[7:6] UT2MOD | 00: #ixt 0
01: #5581
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10: 3 2
11: #5 3

AL S 2 L[S
(5] UT2SM2 | 0: BANLIEAS
1: ZHLEE
AT E BE
[4] UT2REN | 0: Affifg
1: f#gE
(3] UT2TB8 | #ixk 2 S 3 T ARIEEIEIEE 9 17
(2] UT2RB8 | #5832 580 3 FHEICE 3 26 9 A
B % 5 % R W S A AR A
B
0: RAKRLE AW
[1] UT2TT | 1: RAEFBIEM
5.
0: 750
Lo A WA
B P i o 1 b W bR A
B
0: KA Ik ]
[0] UT2RI | 1: RAEFKIEM

—z

5.
0: 750
1o A rh WA
10.4.2 UT2_DR (0x89)
fir 7 | e | 5 | 4 3 2 1 0
R UT2 DR
it RIW RIW RIW RIW RIW RIW RIW RIW
SAiE 0 0 0 0 0 0 0 0
A LR iR
RIS
B BRI
5 RIEMEE
[7:0] UT2 DR
VE: UART2 FIEHEZE 3 2 N E ARSI R . ROE R as ik, 7] LAIH]
I R IE NS . RIESZ i LB S NI ARe e, Bellggnhas HAEise
HTARE S N, DR AN 22 i AT DLE ] — Ntk 6g .

10.4.3 UT2_BAUD (0x4042, 0x4043)

UT2 BAUDH (0x4042)

pr 15 14 13 12 11 | 10 | 9 | 8
4. F4 BAUD2 SEL | UART2 RX INV | UART2 TX INV | UART2IEN BAUD2[11:8]

K RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
UT2_BAUDL (0x4043)

A 7 | 6 | 5 | 4 [ 3 [ 2 ] 1] o

R BAUD2[7:0]
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e

RIW

RIW RIW RIW RIW

RIW

RIW RIW

SEAE

1

fir

AR

iz P

[15]

BAUD2_SEL

5 AT R
0: AMfigE
1: fiife

[14]

UART2_RX_INV

B R f e
0: AMdige
1: ffige

VE: ORI RAECE, RARATORL
B I i g

0: Afihe

1: fiige

[13]

UART2_TX_INV

RIE M AE HE
0: Afilige
1: R

[12]

UARTZIEN

UART2 I {E g
0: AMiife
1: fHifE

[11:0]

BAUD2

BRI E

W% = SYSCLK/(16/(1 + UT2 BAUD[BAUD2 SEL]))/(UT2 BAUD[BAUD2] +

1)

1 PR 9600, UT2 BAUD[BAUD SEL] = 0; I UT2 BAUD[BAUD2] =

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

\Z
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11 MDU

11.1 MDU &1t

MDU & — it SHEEE e, Akl CPU PUE e R %Iz 5. MDU fRHRE. BRik. =M
A, REIEPISHA PID i85, MDU BBl LAAEANE] R Fre Al Ry o 2 O LT H SRS R AN
T

11.2 MDU %514

MDU HA LR
B SRR E R A
B R, > CPU il
B RN Is R

> 16 fATFFSaRIE

> 16 MBS RE(EHELS R 1147)
> 16 MRk

> 32f1/16 TR T bRk

> IR A

> ARFRE:H(sin/cos T15)

> RIEVIEHL

» PIPID

11.3 MDU IjJg&i% BB

11.3.1 #{EFRE

e 31 MDU AR iRE:
1. fic ® MUD_CR[MDUMODI? 72§, 14 MDU [fjiz 5,
2. BAEUEFINNIFE ST, BE MUD_CR[MDUSTA], & MDU iHE#It, 3HE5)
MDU 5
3. %% MDU_CR[MDUBUSY]f#{4i# 0;
7 fEf$ /) MDU B, 7EACE MUD_CR[MDUSTAJZ R, Miffifis SR Hph a4 25 N5
Ffo
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11.3.2 IZEZRA 1 (€8 16 MIEFERE

% MUD_CR[MDUMOD] = 000 i, MDU Niz & &5 R Aa# 1AL 16 fr A fF 5ok, ik 11-1
Bz, 40 MULX_MA Fl MULX_MB 5 X 16 {7 F 17 5 5dRE s e Bomsest. 458 TR 21T
LA FFSHER /e B —RL3RAF 1 32 A A FF 58 . 2B A MULX_MC 8L

R 1L-1I8HEREER LA 16 R 775 iR R A3 1S X

R TR BMARINE WHENE
MULx_MA e -
MULx MB TeXy -
MULx_MC - e
11.3.3 16 BRI SHRL

*yMUD_CR[MDUMOD] =001, MDUN16AH /5%, Wk 11-2x, 4HlA MULX_MA
FTMULX_MB 5 N 16 £ A 775 B E AR B . 45 R ONMRAS 201 3L A FF550E . 280k
i MULX_MC #2HL.

R 11-2 16 (AT S BB T A0S X

g FF MARAE WMHEASE
MULx_MA W _
MULx MB Tk -
MULx_MC - et

11.3.4 16 (TS HREE

*MUD_CR[MDUMOD] =010, MDU X164/ L5k, R 11-3F7R, 435lH MULX_MA
N MULX_MB 5 N 16 oA 5 H A bSOt 45 5 IR R 32 175 8 . x4k
iEiT MULX_MC 251

R 11-3 16 (R 5 AEM T A 1S X

BIEHFHE BMARHE BMHERAR
MULx MA e -
MULx MB Ty -
MULx MC - et

11.3.5 32 {i1/16 (MRITFFSIRE

4 MUD_CR[MDUMOD] = 011 Is}, MDU 4 32 fi/16 AL SRk, Wik 11-4 s, 435liA
DIVx_DA 1 DIVx_DB 5 A 32 %, 16 Ak, 455 BRI 32 AR5 IR AT 16 A7
RS HI4%0 B DIVx_DQ B2HL, #%¥u#Eid DIVx_DR #2HL.
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R 11-4 AT 5 bRzl N s A8 & X

R TR MARAE WHENE
DIVx DA G -
DIVx DB £ -
DIVx_DQ - [iE]
DIVx DR - KA
11.3.6 {KEiEiRES

4 MUD_CR[MDUMOD)] = 110 iif, MDU Jy LPF.

LPF i AHN:

Hr,
Yk BB EEE
Yk=1: E—RBIEDEE
K: VB 22
Xk: R

Ve =YVe1 + KX (X — Yie—y)

Wik 11-5 fivs, 4 E Yk FE— R HE Yk=1 8 32 fiBFF550E, FAE Xk H 16
MAEFFSEIE, IR ARBK N 16 AR SHHE. LPFX_Y 5 A Yk-1, LPFx K5 A K, LPFXx X 5\
Xko BHESEF N YE LPFX_Y 8L,

7% 11-5 LPF fz0 R &A1& X

B TR BMARAE WHKAE
LPFx X X, -
LPFx K K -
LPFx Y A I

11.3.7 YetFEEHA(sin/cos i1H)

*4 MUD_CR[MDUMOD] = 100 i, MDU JAhtrfefie. Wikl 11-1, AAARELEHRs n & A 78 x - y il
THI5> 5 cosiv sini#53 NTE X-y' Sl T 173 & coso. sino, x-y#lifa x -y §ih 0 ffE .

AAFREE A T A 20N

€0S, = c0S; X cos 0 — sin; X sinf

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

R, 24 sin 2y O I, AAPREGHAZ AR 1 LA cosi MIRAEIN IERTZ A, A ON:

cos, =cos; X cos 0

\Z
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sin, =cos; X sin @

A y'
y
) A
SING oo .
.\ B X
sin, COS;
0 i
A ; >
coS, X'
B 11-1 AR FRAR e

W 11-6 iz, B cosi. sini. Q14 HIE coso. SiNeXI A 1607 H 54 . 1] SCATX_COS

H N\ cosi, SCATx_SIN 5 A sinj, SCATx THE 5 A 6, iIH 53| cos, Ml sine. cos, i i
SCATx_RES1 {5, sin.ifil SCATx_RES2 {2H{.

R 11-6 APRFE BN T A7 3R 15 X

BaE T e BMARAZ BWHENE
SCATx_COS coS; -
SCATx_SIN Sin; -
SCATx_THE 0
SCATx_RES1 cos,
SCATx_RES2 sin,
11.3.8 RIENEREL

%4 MUD_CR[MDUMOD] = 101 i}, MDU M I1E V] BE%L.
SAEYI B 80a SARYE N 1 IE RS2 A A s e E A . AN

U = /(Usin0)2 + (U cos )2

0= tan-1 Usino
=tan \Tcoso

L,
Usin®: [a & 1E 5270 &
Ucos6: IR & IIR54 57 &
O: VR 1) AR
U: 5 ) ) EE

\|

\Z
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Wik 11-7 s, HAME Ucos6. Usin® il U 6 3574 16 (A #F 5 8dE. M SCATx_COS
H N UcosB, SCATx_SIN 5 A Usin6, i+5H#3% U fl 6. U it SCATx_RES1 B:HL, 6 il
SCATx_RES2 i1

R 11-7 Atan BT R AR X

B FER WMARANE WMERARE
SCATx_COS Ucos 0 -
SCATx_SIN Usin 0 -
SCATx_RES1 - U
SCATx_RES2 - 0
11.3.9 PI/PID

11.3.10 PI/PID f&ft

PUPID %5 &2 — M VEiEhlas . RIGMZERTELE]. B At Lotk 4 & A sl &, FHE Ik
AT AR RAAT R RIS RS, T SEHLE A B

P2
Up =Up_1 + Kp X (Ex — Ex_1) + Ki X Ey,
PID A=
Ug = Up_y1 + Kp X (Ex — Ex_1) + Ki X Ey, + Kd X (B — 2 X Eje_1 + Ex_5)
Hr,

Uk: 58 Kk JCT S H 4l &

Uk-1: 55 K - 1 US4 i

Ek: 55 k T IR 22 5

Ek-1, Ek-2: 3 k- 1. % k- 2 oI 25 &

Kp. Ki. Kd: bl e, B, #r #2480

Uk B8 KB PIX_UKMAX(X 4 0 ~ 3), #/IME N PIx_UKMIN

11.3.11 PI/PID %1%

SHG T

HEZIRRA, AFFRE
BHEEER PIx_UK A 32 i1
TEARERLN O J5 RHUE 5 45 3
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11.3.12 PI/PID $&{Ei}iBB

PI/PID #1E 2 1 75 B e blthath, B8 Kp. Kiv Kd #1E BLR Uk 8 K B /ME s

I & 2 /7 #% MUD_CR[MDUMODYy 111, HAfeidih 5875 0. 1y PR, w5 8T
2. 3 B4 PID £8:; A& MUD_CR[MDUSTA], i@ iTH #0530 PUPID tH5, i 24
fif MDU_CR[MDUBUSY]E & 1.

A3 MDU_CR[MDUBUSY]AZ, A O B Ronih S 5em, tHE 45 R Pix_UK #dE 5.
B PIx_UK SRAG A % )

BB PLKP RS O Q12, HRZ A B 8 Q15
B PIx_UKFl PIx_EKL ERIA N E—VGH5) Uk Al Exe X PIx_EKL Fl PIx_UK 3H7T 5] 228

HREUE
W DA PRI, 18 PSR SR RESEOMIIA PSR SH . WA GRIEARS LT T
PIx_KP = KP; 1191864k Kp
PIx_KI=KI; 191861k Ki
PIx_KD = KD; 1191564k Kd
PIx_UKMAX = UKMAX; 1A H B KA
PIx_UKMIN = UKMIN; IAEE A S H e /ME
PIx_EK1 = X; IWIA6AY Exa
PIx_UKH = Y1; ITEEAE Uk 17 16 17
PIx_UKL = Y2; HATEEAE Uk IR 16 £7

\Z
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11.4 MDU H1F=8

11.4.1 MDU_CR (0xC1)

[0A

7

6

5

| 4 | 3

1

K

MDUBUSY

MDUSTA

MDUMOD

x

R

RIW

RIW

RIW RIW

RIW

RIW

RIW

pE0A N

0

0

0

0 0

0

[0A

gy

HiR

[7]

MDUBUSY

MDU T-#R &AL

2 MDU CR[6:3] B NI, MDU BZh, A8 1 EHF MU 52 LA

[6:3]

MDUSTA

i B MDU [+ S Te, A VUASBeik 8, S iAo B A A R BT ; 248 5l
THERE, MDU FF4E TAE
0001 : JA FHiHH$IT 0
0010: JA FHiHE$IT 1
0100: Ji 55t 2
1000: J5 FiH & T 3

[2:0]

MDUMOD

MDU #5 ke 45

000: IR AR 1 Al 16 M AR 5L
B RARFEALIN 16 746 775 3R i
16 HL 5 ik

32 f1/16 L7 5 BRik

AR (sinfcos THE)

001:
010:
011:
100:

101: RIFVIR %
110: RIE FE 3%

111:

R, THEHIE 2, 3k PID R

PI. PID, PI FlPID =R ocoE, THESIC 0. 1 5% PT B

11.4.2 MULO_MA (OxOFAO, OxOFA1)

MULO MAH (0xOFA0)
i 5 | 14 | 13 | 12 | 1 10 9 8
R MULO MA[15:8]
A RIW RIW RIW RIW RIW RIW RIW RIW
=RA N 0 0 0 0 0 0 0 0
MULO_ MAL (0xOFA1)
fr 7 | 6 | 5 | 4 | 3 2 1 0
4R MULO MA[7:0]
A RIW RIW RIW RIW RIW RIW RIW RIW
ROA N 0 0 0 0 0 0 0 0
A ZR b
[15:0] | MULO MA | MULO f) A $0¥E 217 o8, AFRvEIHl et
11.4.3 MULO_MB (0x0OFAZ2, 0xOFA3)
MULO MBH (0x0FA2)
e | 15 | 14 | 13 | 12 | 1 10 9 8
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B MULO MB[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
MULO_MBL (0x0FA3)
DA 7 6 5 | 4 | 3 2 1 0
B MULO_MB[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
(A B iR
[15:0] | MULO_MB | MULO f] B ¥ils % /7%, NFeikigest
11.4.4 MULO_MC (OxOFA4, OxOFA5, OxOFAG6, OxOFAT7)
MULO MCHH (0xOFA4)
fir 31 30 29 | 28 | 27 26 25 24
B4 MULO MC[31:24]
HAY RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MULO_MCHL (0xOFA5)
fir 23 22 21 | 20 | 19 18 17 16
B4 MULO MC[13:16]
FH RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
MULO_MCLH (0xOFA6)
fr 15 14 13 | 12 | 1 10 9 8
R MULO_MC[15:8]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
MULO_MCLL (0xOFA7)
fir 7 6 5 | a4 | 3 2 1 0
R MULO_MC[7:0]
et R/W R/W RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A AR iR
[31:0] | MULO MC | MULO ffj3fef%, MULO MCH 47 16 £7, MULO MCL J9{i 16 £7
11.4.5 MUL1 MA (0x0F98, 0x0F99)
MUL1_MAH (0x0F98)
o 15 14 13 | 12 | 1 10 9 8
4R MUL1 MA[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MUL1_MAL (0x0F99)
A 7 6 5 | 4 | 3 2 1 0
£ Fix MUL1 MA[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
LEDAE] 0 0 0 0 0 0 0 0
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AL B Eiip
[15:0] | MULL MA | MULL ) A B3R 8%, ANFRERHITRE

11.4.6 MUL1_MB (OXOF9A, OxOF9B)

MUL1_MBH (0x0F9A)
L 5 | 14 | 13 | 12 | 1 10 9 | 8
4 HR MUL1 MB[15:8]

S| RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
MUL1 MBL (0xOF9B)

A 7 6 5 | 4 | 3 2 1 0

B4 MUL1 MB[7:0]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
fr B iR
[15:0] | MUL1 MB | MUL1 f¥) B 34l %5 fras, NFRiEAITREL
11.4.7 MUL1_MC (0xOF9C, 0xO0F9D, 0xOF9E, Ox0F9F)
MUL1 MCHH (0xOF9C)
fr 31 | 30 | 29 | 28 | 21 26 25 | 24
B4 MUL1_MC[31:24]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
MUL1_MCHL (0x0F9D)
A 23 22 21 | 20 | 19 18 17 16
B MUL1 MC[23:16]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
MUL1 MCLH (0xOF9E)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8

B MUL1 MC[15:8]
et R/W R/W RIW RIW R/W RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
MUL1_MCLL (0xOF9F)
Ar 7 | 6 | 5 | 4 | 3 2 1 | o
£ Fx MUL1 MC[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XDA] 0 0 0 0 0 0 0 0
WA B iR
[31:0] | MULL MC | MULI ff3AH, MUL1 MCH Ay 16 47, MUL1 MCL A 16 fif
11.4.8 MUL2_MA (0x0F40, 0x0F41)
MUL2_MAH (0x0F40)
o 15 | 1 | 13 | 12 | 1 10 9 8
R MUL2 MA[15:8]
St RIW RIW RIW RIW RIW RW RIW RIW
=XAEN 0 0 0 0 0 0 0 0
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MUL2 MAL (0x0F41)
[0A 7 6 5 | 4 | 3 2 1 | o
4 HR MUL2 MA[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
(A B iR
[15:0] | MUL2 MA | MUL2 FJ A B3R ZFAE5S, SHaRE IR 2L
11.4.9 MUL2_MB (0x0F42, 0x0F43)
MUL2 MBH (0x0F42)
fr 15 14 13 | 12 | 1 10 9 | 8
R MUL2_MB[15:8]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
MUL2_ MBL (0x0F43)
fr 7 6 5 | 4 | 3 2 1 | o
E S MUL2 MB[7:0]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
fr B Eiipuy
[15:0] | MUL2 MB | MUL2 f¥] B 304 75 77 9%, AFRiLMIFREL
11.4.10 MUL2_MC (Ox0F44, O0x0F45, OxOF46, 0x0F47)
MUL2_MCHH (0xOF44)
fir 31 30 29 | 28 | 27 26 2% | 24
B4 s MUL2 MC[31:24]
KA RIW RIW RIW RIW RIW RIW RIW RIW
EDAEN 0 0 0 0 0 0 0 0
MUL2_MCHL (0x0F45)
fir 23 22 21 | 20 | 19 18 17 | 16
B4 MUL2 MC[23:16]
FRA RIW RIW RIW RIW RIW RIW RIW RIW
EDAIEN 0 0 0 0 0 0 0 0
MUL2_MCLH (0x0F46)
[0A 15 14 13 | 12 | 1 10 9 | 8
LR MUL2 MC[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MUL2_ MCLL (0x0F47)
[0A 7 6 5 | a4 | 3 2 1 0
2R MUL2 MC[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir R iR
[31:0] | MUL2 MC | MUL2 #93fH, MUL2 MCH A% 16 fi7, MUL2 MCL A% 16 fir
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11.4.11 MUL3_MA (0xOF38, 0x0F39)

MUL3_MAH (0x0F38)
Rr 15 14 13 | 12 | 1 | 10 [ 9 | 8
R MUL3 MA[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
MUL3 MAL (0xOF39)
DA 7 6 5 | 4 | 3 | 2 [ 1 ] o
R MUL3 MA[7:0]
S| RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
fir E i iR
[15:0] | MUL3_MA | MUL3 {J A B¥i 254788, ARk wkafe
11.4.12 MUL3_MB (0x0F3A, 0x0F3B)
MUL3_MBH (0x0F3A)
fr 15 14 13 | 12 | 11 | 10 | 9 [ 8
R MUL3 MB[15:8]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
MUL3_MBL (0xOF3B)
fir 7 6 5 | 4 | 3 | 2 | 1 | o
B4 MUL3 MB[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA AR Eiipuy
[15:0] | MUL3 MB | MUL3 [¥) B 34l 75 77 %, AFRykigR%L
11.4.13 MUL3_MC (0xOF3C, 0x0F3D, 0x0F3E, 0x0f3F)
MUL3_MCHH (0x0F3C)
i 31 [ 30 29 | 28 | 21 | 26 25 | 24
B4 s MUL3 MC[31:24]

B! RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MUL3_MCHL (0x0F3D)
fr 23 | 22 21 | 20 | 19 [ 18 17 | 16

4R MUL3 MC[23:16]

HKM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MUL3_MCLH (0xOF3E)

[0A 15 | 14 13 | 12 | 11 | 10 9 | 8

R MUL3_MC[15:8]

St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
MUL3_MCLL (0xOF3F)

(VA 7 6 5 | 4 | 3 2 1 0

S FR MUL3 MC[15:8]
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B ~yii RIW R/W RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
YA LR Eiiipr
[31:0] MUL3 MC | MUL3 ffj3fef, MUL3 MCH Jy# 16 fi7, MUL3_MCL N1 16 47
11.4.14 DIVO_DA (0xOF8C, 0x0F8D, 0x0OF8E, 0xOF8F)
DIVO DAHH (0xOF8C)
A 31 | 30 29 | 28 | 27 26 25 | 24
LR DIVO DA[31:24]
K RIW RIW RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
DIVO DAHL (0x0F8D)
Az 23 | 22 21 | 20 | 19 18 17 | 16
ZFR DIVO DA[23:16]
=it RIW RIW RIW RIW RIW RIW RIW RIW
Al 0 0 0 0 0 0 0 0
DIVO DALH (0xOFSE)
Az 15 | 14 13 | 12 | 1 10 9 8
2 DIVO DA[15:8]
e it RIW RIW RIW RIW RIW RIW RIW RIW
HAE 0 0 0 0 0 0 0 0
DIVO DALL (0xOFSF)
(VA 7 6 5 | 4 | 3 2 1 | o0
2 DIVO DA[7:0]
eS| RIW RIW RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
VA B Eiipun
[31:0] DIVO DA DIVO f#Ex%, DIVO_DAH N 16 £z, DIVO DAL N 16 fif
11.4.15 DIVO_DB (0x0F90, 0x0F91)
DIVO DBH (0x0F90)
(VA 15 14 13 | 12 | 1 10 9 8
ZFR DIVO DB[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
E A 0 0 0 0 0 0 0 0
DIVO DBL (0x0F91)
[0A 7 6 5 | 4 | 3 2 1 0
45 DIVO DB[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
=R DA 0 0 0 0 0 0 0 0
A LR b
[15:0] DIVO_DB | DIVO [ B EdlE 25174, NERIEMIBREL
11.4.16 DIVO_DQ (0x0F92, 0x0F93, 0x0F94, 0x0F95)
DIVO DQHH (0x0F92)
br | 31 30 29 | 28 | 27 25 24
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EA DIVO DQ[31:24]
Sy RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQHL (0x0F93)
DA 23 2 | 21 | 20 | 19 | 18 17 | 16
SR DIVO DQ[23:16]
Sy RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
DIVO DQLH (0x0F94)
DA 15 14 | 13 [ 12 [ u [ 10 9 | 8
B DIVO_DQ[15:8]
Y RIW RIW RIW RIW RIW RIW RIW RIW
LEDALE] 0 0 0 0 0 0 0 0
DIVO DQLL (0x0F95)
iz 7 6 | 5 | 4 | 3 | 2 1 | o
R DIVO _DQ[7:0]
ey RIW RIW RIW RIW RIW RIW RIW RIW
EAEN 0 0 0 0 0 0 0 0
(A B iR
[31:0] | DIVO DQ[31:0] | DIVO f{JR, DIVO_DQH Jyis 16 iz, DIVO_DQL Jyfik 16 fi
11.4.17 DIVO_DR (0x0F96, 0x0F97)
DIVO_DRH (0x0F96)
i 15 4 | 13 | 12 | 1 | 10 9 | 8
HHR DIVO DR[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
EDAEN 0 0 0 0 0 0 0 0
DIVO DRL (0x0F97)
ZFR DIVO DR[7:0]
(A 7 6 5 4 3 2 1 0
et RIW R/W R/W RIW RIW R/W RIW RIW
XKEN 0 0 0 0 0 0 0 0
(A B4 iR
[15:0] DIVO DR | DIVO 4%k
11.4.18 DIV1_DA (0xO0F80, 0x0F81, 0xOF82, 0x0F83)
DIV1_DAHH (0x0F80)
fir 31 30 | 29 | 28 | 21 | 2 25 | 24
R DIV1 DA[31:24]

B! RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV1 DAHL (0x0F81)
fr 23 2 | 2 | 20 | 19 [ 18 17 | 16

R DIV1 DA[23:16]

B! RIW RIW RIW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0
DIV1 DALH(0x0F82)
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DA 15 14 13 | 12 | 1 10 9 8
B DIV1 DA[15:8]

St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
DIV1 DALL (0x0F83)

DA 7 6 5 I 2 1 0

B4 DIV1 DA[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
DA B iR
[31:0] DIV1 DA | DIVI Wy#kFr%¥k, DIV1 DA Jym 16 £z, DIVI DA 1K 16 £
11.4.19 DIV1_DB (0xO0F84, 0x0F85)
DIV1_DBH (0x0F84)
Az 15 14 13 | 12 | 1 10 9 8
R DIV1 DB[15:8]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
LEDAE] 0 0 0 0 0 0 0 0
DIV1_DBL (0x0F85)
hr 7 6 5 | 4 | 3 2 1 0
HFR DIV1 DB[7:0]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
(A AR iR
[15:0] DIV1 DB | DIVL [fJ B #di 25 /74, NERIEMIBREL
11.4.20 DIV1_DQ (0x0F86, 0x0F87, Ox0F88, 0xOF89)
DIV1 DQHH (0x0F86)
fir 31 30 29 | 28 | a1 26 25 24
B4 DIV1_DQ[31:24]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
EDAEN 0 0 0 0 0 0 0 0
DIV1 DQHL (0x0F87)

(VA 23 22 21 | 20 | 19 18 17 16
2R DIV1_DQ[23:16]

FRA R/W RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV1 DQLH (0x0F88)

[0A 15 14 13 | 12 | 1 10 9 8

R DIV1 DQ[15:8]

St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV1 DQLL (0x0F89)

(A 7 6 5 | 4 | 3 2 1 0

R DIV1_DQ[7:0]
FA RIW RIW RIW RIW RIW RIW RIW RIW
=XAEN 0 0 0 0 0 0 0 0
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(A R iR
[31:0] DIV1 DQ | DIVI {75, DIV1 DQH J9i& 16 fi7, DIV1 DQL A1 16 fir
11.4.21 DIV1_DR (OxOF8A, OxOF8B)
DIV1 DRH (0x0F8A)
DA 15 4 | 13 | 12 | 1 | 10 | 9 | 8
R DIV1 DR[15:8]
HRA R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
DIV1 DRL (0x0F8B)
Az 7 6 | 5 | a4 [ 3 | 2 [ 1 [ o
KR DIV1 DR[7:0]
57 RIW RIW RIW RIW RIW RIW RIW RIW
EDALE] 0 0 0 0 0 0 0 0
fir LR iR
[15:0] DIVI DR | DIVI FI4%k
11.4.22 DIV2_DA (0x0F2C, 0x0F2D, 0xOF2E, 0xOF2F)
DIV2 DAHH (0x0F2C)
Az 31 30 | 29 [ 28 | 21 | 2 25 24
B DIV2 DA[31:24]
et RIW RIW RIW RIW RIW RIW RIW RIW
XKEN 0 0 0 0 0 0 0 0
DIV2 DAHL (0xOF2D)
i 23 22 | 21 | 20 | 19 | 18 | 17 | 16
B4 s DIV2 DA[23:16]

KA RIW RIW RIW RIW RIW RIW RIW RIW
EDAEN 0 0 0 0 0 0 0 0
DIV2_DALH (0xOF2E)

i 15 4 | 13 | 12 | 1un | 10 | 9 | 8

4R DIV2 DA[15:8]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
EDAIEN 0 0 0 0 0 0 0 0
DIV2 DALL (0xOF2F)

[0A 7 6 | 5 [ 4 | 3 | 2 | 1 ] o

S FK DIV2 DA[7:0]
Ay RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir R iR
[31:0] DIV2 DA | DIV2 MI#i4%k, DIV2 DA i 16 fi7, DIV2 DA AKX 16 fif
11.4.23 DIV2_DB (0x0F30, 0x0F31)
DIV2 DBH (0x0F30)
fr 15 4 | 13 | 12 | 1 | 10 | 9 | 8
R DIV2 DB[15:8]
A RAW Rw | Rw | rw [ RwW | RW | RW | RN
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Shrf | 0 o | o | o | o | o o | o
DIV2 DBL (0x0F31)
DA 7 6 | 5 [ a4 | 3 | 2 1 | o
B4 DIV2 DB[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
(A ER iR
[15:0] DIV2 DB | DIV2 ) B HIE 212 os, NISIERIRREL
11.4.24 DIV2_DQ (0x0F32, 0x0F33, 0x0F34, 0x0F35)
DIV2 DQHH (0x0F32)
fr 31 30 | 20 [ 28 | 21 | 26 25 | 24
K DIV2 DQ[31:24]
gy RIW RIW RIW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0
DIV2 DQHL (0xOF33)
Az 23 22 | 21 | 20 | 19 | 18 17 | 16
4R DIV2 DQ[23:16]
et RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV2 DQLH (0xOF34)
fr 15 14 13 | 12 | 1 10 9 8
4R DIV2 DQ[15:8]
et RIW RIW RIW R/W R/W R/W RIW RIW
EDAEN 0 0 0 0 0 0 0 0
DIV2 DQLL (0x0F35)
fir 7 6 5 | 4 | 3 2 1 0
2R DIV2 DQ[7:0]
et RIW RIW RIW R/W R/W R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
(A B iR
[31:0] DIV2_DQ | DIV2 75, DIV2_DQH v 16 fi7, DIV2_DQL A 16 fif
11.4.25 DIV2_DR (0x0F36, 0x0F37)
DIV2 DRH(0x0F36)
[0A 15 14 | 13 | 12 | 1 | 10 9 | 8
S HR DIV2 DR[15:8]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV2 DRL (0x0F37)
bz 7 6 | 5 | 4 | 3 | 2 1 | o
R DIV2 DR[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
AL B iR
[15:0] DIV2 DR | DIV2 fI4x%
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11.4.26 DIV3_DA (0x0F20, 0xOF21, 0x0F22, 0xOF23)

DIV3 DAHH (0x0F20)
DA 31 30 29 | 28 | 27 26 25 | 24
AR DIV3 DA[31:24]

S| RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
DIV3 DAHL (0x0F21)

DA 23 22 21 [ 20 | 19 18 17 | 16

B DIV3 DA[23:16]

St RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
DIV3 DALH (0x0F22)

Az 15 14 13 | 12 | 1 10 9 | 8

KR DIV3 DA[15:8]

57 RIW RIW RIW RIW RIW RIW RIW RIW
EKEN 0 0 0 0 0 0 0 0
DIV3 DALL (0x0F23)

Az 7 6 5 | 4 | 3 2 1 | o0

KR DIV3 DA[7:0]
gy RIW RIW RIW RIW RIW RIW RIW RIW
LEDALE] 0 0 0 0 0 0 0 0
(A B iR
[31:0] DIV3 DA | DIV3 H#%i%, DIV3 DAH A7 16 £7, DIV3 DAL AKX 16 fif
11.4.27 DIV3_DB (0x0F24, 0x0F25)
DIV3 DBH (0x0F24)
fir 15 14 13 | 12 | 1 10 9 8
2R DIV3 DB[15:8]
et RIW R/W R/W RIW RIW R/W RIW RIW
XKEN 0 0 0 0 0 0 0 0
DIV3 DBL (0x0F25)
(VA 7 6 5 | 4 | 3 2 1 | o
SRR DIV3 DB[7:0]
HKA RIW R/W R/W RIW RIW R/W RIW RIW
SAE 0 0 0 0 0 0 0 0
fir E4 iR
[15:0] DIV3 DB | DIV3 [f) B $idli 2 f7 4%, ABRIEMIFREL
11.4.28 DIV3_DQ (0x0F26, 0x0F27, 0x0F28, 0x0F29)
DIV3 DQHH (0x0F26)
[0A 31 30 29 | 28 | 27 26 25 24
2 H DIV3_DQ[31:24]

Ay RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
DIV3 DQHL (0x0F27)
fir 23 22 21 | 20 | 19 18 17 16

AR DIV3 DQ[23:16]
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Byt RIW RIW RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
DIV3 DQLH (0x0F28)
e 15 4 | 13 | 12 | 1 10 9 | 8
R DIV3 DQ[15:8]
eyt R/W R/W R/W RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
DIV3 DQLL (0x0F29)
(DA 7 6 | 5 | 4 | 3 2 1 | o
2R DIV3 DQ[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAHE 0 0 0 0 0 0 0 0
YA 2R Eiip
[31:0] DIV3 DQ | DIV3 {Ip§, DIV3 DQH i 16 i, DIV3 DQL MK 16 £
11.4.29 DIV3_DR (0xOF2A, 0xOF2B)
DIV3 DRH(0xOF2A)
A 15 4 | 13 | 12 | 1u 10 9 8
SR DIV3 DR[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
DIV3 DRL (0x0F2B)
VA 7 6 | 5 [ 4 | 3 2 1 | o
SRR DIV3 DR[7:0]
E gt RIW RIW RIW RIW RIW RIW RIW RIW
RA N 0 0 0 0 0 0 0 0
(A B Eiip
[15:0] DIV3 DR | DIV3 4%k
11.4.30 SCATO_COS (0x0F16, OxX0F17)
SCATO COSH (0x0F16)
(VA 15 14 | 13 | 12 | 1 10 9 8
SR SCATO COS[15:8]

Byt RIW RIW RIW RIW RIW RIW RIW RIW
E A 0 0 0 0 0 0 0 0
SCATO COSL (0xOF17)

[0A 7 6 | 5 | 4 | 3 2 1 | o

A FK SCATO COS[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW R/W
=RA N 0 0 0 0 0 0 0 0
A BR Eiip
[15:0] | SCATO_COS | SCATO ¥.5¢ SIN/COS. ATAN #:3Xf) COS % A\
11.4.31 SCATO_SIN (0x0F18, 0x0F19)
SCATO SINH(0x0F18)
DA 15 14 | 13 | 12 | 1 10 9 8
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4 HR SCATO SIN[15:8]
eyt R/W RIW RIW RIW RIW RIW R/W RIW
XA 0 0 0 0 0 0 0 0
SCATO SINL (0x0F19)
Az 7 | & [ 5 [ 4 | 3 | 2 | 1 | o
ZFR SCATO SIN[7:0]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
=X DAL 0 0 0 0 0 0 0 0
AL B ik
[15:0] | SCATO SIN | SCATO Byt SIN/COS. ATAN A=K SIN %A\

11.4.32 SCATO_THE (OxOF1A, Ox0F1B)

SCATO_THEH (0xOF1A)
e 15 | 14 | 13 | 12 | 11 | 10 9 8
k4 SCATO THE[15:8]
KM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCATO_THEL (0xOF1B)
fir 7 6 5 | 4 [ 3 | 2 [ 1 | o
R SCATO_THE[7:0]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
LEDAE] 0 0 0 0 0 0 0 0
(A B iR
[15:0] | SCATO_THE | SCATO ¥t SIN/COS ¥z THE % A

11.4.33 SCATO_RES1 (0xOF1C, 0xO0F1D)

SCATO_RES1H (0xOF1C)
fir 15 | 14 | 13 | 12 | 11 | 10 9 8
AR SCATO RES1[15:8]
et RIW R/W R/W R/W RIW R/W RIW RIW
XA 0 0 0 0 0 0 0 0
SCATO_RESIL (0xOF1D)
fr 7 6 5 | 4 | 3 | 2 1 0
S FK SCATO_RES1[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
WA ER iR
[15:0] | SCATO_RES1 | SCATO 7t SIN/COS #Ex ¥ COS Fytt, ATAN Bz U 4

11.4.34 SCATO_RES2 (0xOF1E, OxOF1F)

SCATO RES2H (0xOF1E)

o 15 | 14 | 13 | 12 [ 11 | 10 9 8
L HR SCATO RES2[15:8]
HKA RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0

SCATO RES2L (0xOF1F)
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hr 7 | 6 | 5 | a4 | 3 | 2 | 1 ] o
ZFR SCATO _RES2[7:0]
ey RIW R/W R/W RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
VA LK iR
[15:0] | SCATO RES2 | SCATO Byt SIN/COS BEzUfr) SIN %, ATAN A= [0%H

11.4.35 SCAT1_COS (0XOFOC, 0XOF0D)

SCAT1_COSH (0x0OF0C)
DA 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
R SCAT1_COS[15:8]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
SCAT1_COSL (0x0FOD)
A 7 6 5 | 4 [ 3 | =2 1 0
R SCAT1 COS[7:0]
M RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir B iR
[15:0] | SCAT1_COS | SCAT1 *.jG SIN/COS. ATAN #=([H) COS Far A\

11.4.36 SCAT1_SIN (0xOFOE, OxOFOF)

SCAT1 SINH(0xOFOE)

i 5 | 14 | 13 | 12 | 11 | 1w | 9 | 8
R SCAT1_SIN[15:8]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT1_SINL (0xOFOF)
A 7 6 5 | 4 [ 3 | =2 1 0
AR SCAT1 SIN[7:0]
et RIW RIW RIW R/W RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir E4 iR
[15:0] | SCATI SIN | SCATI #ajp SIN/COS. ATAN AL [K) SIN % A\

11.4.37 SCAT1_THE (0Ox0F10, OxOF11)

SCAT1_THEH (0x0F10)
[0A 5 | 14 | 13 | 12 | 1 | 10 | 9 | 8
R SCAT1_THE[15:8]
HKM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT1 THEL (0xOF11)
(A 7 | e | 5 | 4 | 3 | 2 | 1 | o
R SCAT1_THE[7:0]
R RIW RIW RIW R/W RIW RIW RIW RIW
=XAEN 0 0 0 0 0 0 0 0
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0 KR ik
[15:0] | SCATI THE | SCAT1 #ajt SIN/COS #:x (K] THE % A\

11.4.38 SCAT1_RES1 (0xOF12, 0x0F13)

SCAT1_RES1H (0x0F12)

DA 5 | 1 | 138 | 12 | u [ 1w | 9 | 8
4R SCAT1 RES1[15:8]

Bt} R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
SCAT1 RESIL (0xOF13)

Az 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o

4R SCAT1 RES1[7:0]

HKM RIW RIW RIW RIW RIW RIW RIW RIW

LEDAE] 0 0 0 0 0 0 0 0
DA B iR

[15:0] | SCAT1 RES1 | SCATI ¥.y% SIN/COS BEzlf#) COS #yHt, ATAN B AIUHH

11.4.39 SCAT1_RES2 (0xOF14, 0XOF15)

SCAT1 RES2H (0x0F14)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
B2 SCAT1 RES2[15:8]

HKH RIW RIW RIW RIW RIW RIW RIW RIW
XKEN 0 0 0 0 0 0 0 0
SCAT1 RES2L (0x0F15)

A 7 | e [ 5 | a4 | 3 | 2 | 1 ] o

SR SCAT1 RES2[7:0]

KR RIW RIW RIW RIW RIW RIW RIW RIW

EDAEN 0 0 0 0 0 0 0 0
(A B iR

[15:0] | SCAT1_RES2 | SCAT1 Hijyg SIN/COS Rz SIN #rH, ATAN A= 16%

11.4.40 SCAT2_COS (0xOF02, 0xOF03)

SCAT2_COSH (0x0F02)
Az 5 | 1 [ 1 | 12 [ u | 10 9 8
4R SCAT2_C0S[15:8]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT2_COSL (0x0F03)
hr 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o
L FK SCAT2_COS[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir E4 iR
[15:0] | SCAT2 COS | SCAT2 iyt SIN/COS. ATAN #Ez{[f#) COS # A\
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11.4.41 SCAT2_SIN (0xOF04, 0xOFO05)

SCAT2_SINH(0x0F04)
e 5 [ 14 | 13 | 12 | 11 | 1w | 9 | 8
ZFR SCAT2 SIN[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
SCAT2_ SINL (0x0F05)
hr 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
B SCAT2_SIN[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0
(A B iR
[15:0] | SCAT2 SIN | SCAT2 BajG SIN/COS. ATAN 5K (K) SIN # A\
11.4.42 SCAT2_THE (0Ox0F06, 0xO0FQ7)
SCAT2_THEH (0x0F06)
A 5 | 1 [ 1 | 12 [ 1 | 10 9 8
R SCAT2 THE[15:8]
M RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT2_THEL (0x0F07)
Az 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
ZFR SCAT2 THE[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
EDAEN 0 0 0 0 0 0 0 0
(A B iR
[15:0] | SCAT2 THE | SCAT2 #a7G SIN/COS #&X (1 THE 4 A\
11.4.43 SCAT2_RES1 (0x0F08, 0x0F09)
SCAT2 RES1H (0x0F08)
fir 5 | 14 | 13 | 12 | 1 | 10 9 8
2R SCAT2 RES1[15:8]
HKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT2 RESIL (0x0F09)
Az 7 6 5 | 4 [ 3 | 2 1 0
L HR SCAT2 RES1[7:0]
HKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
(A E4S iR
[15:0] | SCAT2 RESI1 | SCAT2 ¥yt SIN/COS Bz COS %yt , ATAN #EzUf U
11.4.44 SCAT2_RES2 (0xOFOA, 0xOFO0B)
SCAT2 RES2H (0x0F0A)
| 15 | 14 | 13 | 12 | 1 10 9 8
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ki SCAT2 RES[15:8]
Bt} R/W RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
SCAT2 RES2L (0x0F0B)
Az 7 6 | 5 | 4 | 3 2 1 [ o0
B4 SCAT2 RES[7:0]
et} R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
AL B iR
[15:0] | SCAT2 RES2 | SCAT2 #17t SIN/COS #3f¥) SIN #yth, ATAN BEzCfH) 6%
11.4.45 SCAT3_COS (0xO0EF8, 0Xx0EF9)
SCAT3_COSH (0xOEFS8)
fr 15 14 | 13 | 12 | 1 10 9 8
R SCAT3_CO0S[15:8]
KM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
SCAT3_COSL (0x0EF9)
fir 7 6 5 | 4 | 3 2 1 | o
R SCAT3 COS[7:0]
M RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
(A B4 iR
[15:0] | SCAT3_COS | SCAT3 #ijt SIN/COS. ATAN (K COS % A
11.4.46 SCAT3_SIN (OXOEFA, OXOEFB)
SCAT3_SINH (0xOEFA)
fir 15 14 | 13 | 12 | 1 10 9 | 8
HHR SCAT3_SIN[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
LEDAEN 0 0 0 0 0 0 0 0
SCAT3_SINL (0xOEFB)
fir 7 6 | 5 | 4 | 3 2 1 | o
S FK SCAT3_SIN[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fir R iR
[15:0] | SCAT3_SIN | SCAT3 .G SIN/COS. ATAN A=) SN Fa A
11.4.47 SCAT3_THE (0OxOEFC, OXOEFD)
SCAT3_THEH (0x0EFC)
o 15 14 | 13 | 12 | 1 10 9 8
4R SCAT3 THE[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
=XAEN 0 0 0 0 0 0 0 0

SCAT3 THEL (0x0EFD)
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hr 7 | 6 | 5 | 4 | 3 | 2 1 [ o
ZFR SCAT3_THE[7:0]
2B RIW R/W R/W RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
AL B Eiip
[15:0] SCAT3 THE | SCAT3 Byt SIN/COS Az H4 THE % A\
11.4.48 SCAT3_RES1 (0xOEFE, OXOEFF)
SCAT3 RES1H (0xOEFE)
[0A 15 [ wu | 13 | 12 | u 10 9 8
ZFR SCAT3 RES1[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
SCAT3_RESI1L (0xOEFF)
iz 7 | 6 | 5 | 4 | 3 2 1 | o
ZFR SCAT3 RES1[7:0]
H RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
(A R iR
[15:0] | SCAT3 RES1 | SCAT3 7% SIN/COS #ixX, COS #iHi, ATAN Bzt U H
11.4.49 SCAT3_RES2 (0x0F00, 0x0F01)
SCAT3 RES2H (0x0F00)
(VA 15 | 14 | 13 | 12 | 11 | 10 9 | 8
2R SCAT3 RES[15:8]
E gt R/W RIW RIW RIW RIW RIW RIW RIW
RA N 0 0 0 0 0 0 0 0
SCAT3 RES2L (0x0F01)
fir 7 | 6 | 5 | 4 | 3 | 2 1 [ o
A SCAT3 RES[7:0]
eyt R/W RIW RIW RIW RIW RIW RIW RIW
RA N 0 0 0 0 0 0 0 0
AL B ik
[15:0] | SCAT3 RES2 | SCAT3 Byt SIN/COS BE=[ SIN # e, ATAN A= 0% H
11.4.50 LPFO_K (OxOFDO, 0xOFD1)
LPFO_KH (0x0FDO)
fr 15 | 14 | 13 | 12 | 1 10 9 | 8
A FK LPFO K[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
LPFO KL (0xOFD1)
A 7 | 6 | 5 | 4 | 3 2 1 | o
445 LPFO K[7:0]
HAY RIW RIW RIW RIW RIW RIW RIW RIW
EAhE 0 0 0 0 0 0 0 0
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fr B iR
[15:0] | LPFO_K[15:0] | LPFO /K I\
11.4.51 LPFO_X (OxOFD2, OxOFD3)
LPFO_XH (0x0FD2)
DA 15 4 | 13 | 12 | u 10 | 9 | 8
B LPFO_X[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
LPFO_XL (0xOFD3)
fir 7 6 | 5 | 4 | 3 2 | 1 | o
R LPFO_X[7:0]
Sy RIW RIW RIW RIW RIW RIW RIW RIW
EEAEN 0 0 0 0 0 0 0 0
(A B Eiipuy
[15:0] | LPFO_X[15:0] | LPFO [ X I\
11.4.52 LPFO_Y (0xOFD4, 0x0FD5, 0x0OFD6, OxOFD7)
LPFO_YHH (0xOFD4)
fr 31 30 | 20 | 28 | a1 26 | 25 | 24
AR LPFO_Y[31:24]
gy RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPFO_YHL (0x0FD5)
A 23 22 21 | 20 | 19 18 17 16
2R LPFO Y[23:16]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
LPFO YLH (0xOFD6)

A 15 14 13 | 12 | 1 10 9 8

2R LPFO Y[15:8]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
LPFO YLL (0xOFD7)

A 7 6 5 | 4 | 3 2 1 0

AR LPFO_Y[7:0]
FRA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A E #iR
LPFO TG a7 A7 2% B 5 NS H N 2
[31:0] | LPFO_Y[31:0] | #IAWN%: LPFO_Yi
N EE: LPRO_Y,
11.4.53 LPF1_K (0xOFC8, 0x0FC9)
LPF1_KH (0xO0FC8)
AL 15 14 | 13 | 12 | u 10 9 8
4 FR LPF1 K[15:8]
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St RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF1_KL (0x0FC9)
L 7 6 5 | 4 [ 3 2 1 0
B4 LPF1 K[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A B4 S iR
[15:0] | LPF1 K[15:0] | LPF1 ) K Hi \
11.4.54 LPF1_X (OxOFCA, 0xOFCB)
LPF1_XH (0x0FCA)
fr 15 14 13 | 12 | 1 10 9 8
R LPF1_X[15:8]
ey RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
LPF1_XL (0xOFCB)
AL 7 6 5 | 4 | 3 2 1 0
KR LPF1 X[7:0]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A B iR
[15:0] | LPF1_X[15:0] | LPF1 f] X # A\
11.4.55 LPF1_Y (OxOFCC, 0xOFCD, 0xOFCE, 0xOFCF)
LPF1_YHH (0xOFCC)
fir 31 30 29 | 28 | 21 26 25 24
B LPF1_Y[31:24]
et RIW R/W RIW R/W R/W RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF1_YHL (0xOFCD)
fir 23 22 21 | 20 | 19 18 17 16
B LPF1_Y[23:16]
St RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF1_YLH (0xOFCE)
fr 15 14 13 | 12 | 1 10 9 8
R LPF1_Y[15:8]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF1_YLL (0xOFCF)
fr 7 6 5 | 4 | 3 2 1 0
R LPF1_Y[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0
A B #iR
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LPF1 B T1% 25 47 2% WS N HE 9 2%
[31:0] | LPF1 Y[31:0] | #IAW%: LPF1 Yi
BN LPFL Y,

11.4.56 LPF2_K (0OxOF78, 0x0F79)

LPF2 KH(0x0F78)

A 15 | 14 | 13 [ 12 | u | 1w [ 9 | s
4 F LPF2 K[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
LPF2_KL (0x0F79)
AL 7 6 5 | 4 | 3 2 1 0
R LPF2 K[7:0]
KM RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A £ iR
[15:0] | LPF2 K[15:0] | LPF2 i) K #i A\

11.4.57 LPF2_X (OxOF7A, 0xOF7B)

LPF2_XH (0xOF7A)
fr 15 | 14 | 13 | 12 | 1 10 9 8
R LPF2 X[15:8]
et RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF2_XL (0x0F7B)
AL 7 | e [ 5 [ 4 [ 3 [ 2 [ 1 ] o
HHR LPF2_X[7:0]
FRA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A £ i iR
[15:0] | LPF2 X[15:0] | LPF2 [ X #i A

11.4.58 LPF2_Y (OxOF7C, OxOF7D, OxOF7E, OXOF7F)

LPF2 YHH (0xOF7C)
A 31 | 30 | 29 | 28 | 21 | 2 25 24
25 LPF2_Y[31:24]
HKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
LPF2 YHL (0xOF7D)
A 23 22 21 [ 20 | 19 18 17 16
25 LPF2 Y[23:16]
HKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
LPF2_ YLH (0xOF7E)
A 15 | 14 ] 13 | 12 | u | 10 | 9 [ 8
R LPF2 Y[15:8]
A RV | rw | rw [ rw | RW [ RW [ RW [ RW
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Shr | 0 o | o | o | o 0 o | o
LPF2_YLL (0xOF7F)
A 7 6 | 5 | 4 | 3 2 1 | o
B LPF2 Y[7:0]
Sy RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
A &R iR
LPF2 F T 1% 3 A7 a5 N i A 2%
[31:0] | LPF2 Y[31:0] | MIAM%: LPF2 Yiu
A LPF2 Y,
11.4.59 LPF3_K (0x0F70, OX0F71)
LPF3_KH (0x0F70)
fr 15 | 14 [ 13 | 12 | 1 10 9 8
R LPF3 K[15:8]
57 RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF3_KL (0x0F71)
AL 7 | e | 5 | a4 | 3 2 1 | o
KR LPF3_K[7:0]
FH RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
fr B iR
[15:0] | LPF3 K[15:0] | LPF3 [ K 1\
11.4.60 LPF3_X (0x0F72, 0x0F73)
LPF3 XH(0x0F72)
fir 15 | 14 | 13 | 12 | 1 10 9 8
KR LPF3_X[15:8]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LPF3 XL (0x0F73)
fr 7 6 5 | 4 | 3 2 1 [ o
4 LPF3_X[7:0]
Ay RIW R/W RIW R/W R/W RIW R/W RIW
XA 0 0 0 0 0 0 0 0
WA R iR
[15:0] | LPF3 K[15:0] | LPF3 f#] X #i A\
11.4.61 LPF3_Y (0Ox0F74, Ox0F75, Ox0OF76, OXOF77)
LPF3_YHH (0xOF74)
[0A 31 30 | 29 [ 28 | 21 26 25 24
R LPF3_Y[31:24]
A RIW RIW R/W R/W RIW R/W R/W RIW
SAE 0 0 0 0 0 0 0 0
LPF3_YHL (0xOF75)
b | 23 22 21 | 20 | 19 18 17 16
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R LPF3 Y[23:16]

Sy RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
LPF3_YLH(0xOF76)

DA 15 | 14 | 13 | 12 | 11 [ 10 | 9 | 8

SR LPF3 Y[15:8]

Sy RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
LPF3 YLL (0xOF77)
hr 7 | 6 | 5 | 4 | 3 | 2 | 1 ] o

SR LPF3 Y[7:0]
K RIW RIW RIW RIW RIW RIW RIW RIW
LEDALE] 0 0 0 0 0 0 0 0
(A B iR

LPF3 BLIGI% A7 A7 4 I 4 A\ S HH A 2%
[31:0] | LPF3_Y[31:0] | #IANZ: LPF3_Ye

N2 LPF3_Y,
11.4.62 PI0_KP (0xOFB8, 0x0FB9)

PT0_KPH (0xOFB8)

fr 5 | 14 | 13 | 12 | u [ 10 | 9 | 8
R PI0 KP[15:8]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
PI0_KPL (0x0FB9)

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

SRR P10 KP[7:0]
et R/W RIW R/W RIW RIW R/W RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
A B iR
[15:0] P10 KP | PIO fELHI %k
11.4.63 PI0_EK1 (OXOFBA, 0xOFBB)

PT0_EK1H (0x0FBA)
pr 15 | 14 | 13 | 12 | 11 [ 10 9 8
R PIO EK1[15:8]

HAY RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
P10 EK1L (0xOFBB)

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

L FK PI0 EK1[7:0]

HAY RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
WA B iR

[15:0] | PI0O EK1 | PIO [ E—WE NI w2 &

\Z

140

www.fortiortech.com



Fortior Tech

UElBi= 3%

FU6522 62 72

11.4.64 PI0_EK (OXOFBC, 0XOFBD)

PI0_EKH (0xOFBC)

L 15 4 | 13 | 12 | 1 10 9 [ s
AR PI0_FK[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
P10 EKL (0x0FBD)
A 7 6 | 5 | 4 | 3 2 1 | o
4 HR P10 EK[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
fr B iR
[15:0] P10 _EK | P10 [IAKH N\ 72 &
11.4.65 PIO_KI (OXxOFBE, OxOFBF)
P10_KIH (0xOFBE)
fr 15 14 | 13 | 12 | 1 10 9 | 8
R P10 KI[15:8]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
PT0_KIL (0xOFBF)
fir 7 6 | 5 | 4 | 3 2 1 | o0
KR PI0 KI[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA B iR
[15:0] | PIO KI | PIO 4> 2%
11.4.66 PI0_UKH (0xOFCO, Ox0FC1)
PT0_UKHH (0x0FCO0)
fr 15 14 | 13 | 12 | 1 10 9 | 8
B4 PI0 UKH[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
PT0_UKHL (0xOFC1)
pr 7 6 | 5 | 4 | 3 2 1 | 0
R P10 _UKH[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI0O UKH | PIO %455 16 fir
11.4.67 PI0_UKL (0xOFC2, OXOFC3)
PI0 UKLH(0xOFC2)
£ | 15 14 | 13 | 12 | 1 10 9 8
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B PI0 UKL[15:8]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
P10 UKLL (0x0FC3)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
B4 P10 UKL[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A B4 S iR
[15:0] | PIO UKL | PIO [r%m 45 5% 16 fif

11.4.68 PI0O_UKMAX (0xOFC4, OxOFC5)

P10 _UKMAXH (0xOFC4)
fr 5 | 14 | 13 | 12 | m | 10 | 9 [ 8
R PI0 UKMAX[15:8]

KM RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
P10 UKMAXL (0x0FC5)
fir 7 | e | 5 | 4 [ 3 | 2 | 1 [ o

2R P10 UKMAX[7:0]

HKM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
AL B4 Eiipuy

[15:0] | PIO UKMAX | PIO (% S vF i i KAl

11.4.69 PI0O_UKMIN (OxOFC6, OxOFC7)

PI0_UKMINH (0xOFC6)
fir 5 | 14 [ 13 | 12 | 11 | 10 | 9 [ 8
HHR PI0_UKMIN[15:8]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
XDAIE] 0 0 0 0 0 0 0 0
PI0 UKMINL (0xOFCT)
fir 7 | e | 5 | a4 | 3 [ 2 [ 1 [ o
S FK PI0 UKMIN[7:0]
A RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
WA B iR
[15:0] | PIO UKMIN | PIO fy%nth S0 VR & /ME

11.4.70 PI1_KP (OxOFA8, 0xOFA9)

PI1 KPH(0xOFAS8)

r 5 | 14 | 13 | 12 | 1 [ 10 | 9 | 8
R PI1 KP[15:8]
B! RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0

PI1 KPL(0xOFA9)
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AL 7 | e | 5 | 4 [ 3 2 1 | o
ZFR PI1 KP[7:0]
2B R/IW R/W RIW R/W RIW RIW RIW RIW
LR VA[:N 0 0 0 0 0 0 0 0
(ITA R Eiip
[15:0] PT1 KP | P11 HIbufs &%k
11.4.71 PI1_EK1 (OXOFAA, OXxOFAB)
PI1 EK1H(0xOFAA)
A 15 | 1 | 13 | 12 | 1u 10 9 | 8
A PI1 EK1[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
PI1 EKIL (0xOFAB)
fir 7 6 5 | 4 [ 3 2 1 0
SR PI1 FK1[7:0]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
B 0 0 0 0 0 0 0 0
fir B FR iR
[15:0] | PIL1 EK1 | PI1 (9 bE—MINIImZE &
11.4.72 PI1_EK (OxOFAC, 0xOFAD)
PI1 EKH(0xOFAC)
fir 15 | 14 | 13 | 12 | 1 10 9 | 8
A PI1 EK[15:8]
eyt R/W RIW RIW R/W RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
PI1 EKL (0xOFAD)
A 7 6 5 | 4 | 3 2 1 0
SRR PI1 EK[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
fr ZR b
[15:0] PI1_EK | PI1 WIARRE AR ZE =
11.4.73 PI1_KI(OXOFAE, 0xOFAF)
PI1 KIH(0xOFAE)
VA 15 | 14 | 13 | 12 | 1 10 9 8
A FK PI1 KI[15:8]

KA RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
PI1 KIL(0xOFAF)

A 7 6 5 | 4 | 3 2 1 0

LR PI1 KI[7:0]

KA RIW RIW RIW RIW RIW RIW RIW RIW
EAE 0 0 0 0 0 0 0 0
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L 2R Eiiipr
[15:0] PT1 KI | PI1 [IFR4r 2%k
11.4.74 PI1_UKH (0xOFBO, OXOFB1)
P11 UKHH (0x0FBO)
L 5 | 14 | 13 | 12 | 11 | 10 [ 9 8
L HR PT1 UKH[15:8]
eyt RIW R/W RIW R/W RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
PI1 UKHL (0xOFB1)
fr 7 | e | 5 | 4 | 3 2 1 0
£ PI1 UKH[7:0]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
A 2R Eiip
[15:0] | PI1 UKH | P11 po%E &5 55 16 fif
11.4.75 PI1_UKL (OxOFB2, OXOFB3)
PI1 UKLH(0xOFB2)
fr 15 | 14 | 13 | 12 | 1 10 9 8
2 PI1 UKL[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
E A 0 0 0 0 0 0 0 0
P11 UKLL (0xOFB3)
A T | s 5 | 4 | 3 2 1 0
2R PI1 UKL[7:0]
E gt R/W RIW RIW R/W RIW RIW RIW RIW
DA (=N 0 0 0 0 0 0 0 0
fir B Eiip
[15:0] | PI1 UKL | PT1 fo%y &5 5% 16 fr
11.4.76 PI1_UKMAX (OxOFB4, Ox0OFB5)
PT1 UKMAXH(0xOFB4)
pr 15 | 14 | 13 | 12 [ 1 10 9 8
2 PT1 UKMAX[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
P11 UKMAXL (0xOFB5)
A 7 6 5 | 4 | 3 2 1 0
LR PI1 UKMAX[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
fr 2R iR
[15:0] | PI1 UKMAX | PT1 [%rH four i B Rl
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11.4.77 PI11_UKMIN (OxOFB6, 0XOFB7)

PT1_UKMINH (0xOFB6)
L 15 4 | 13 [ 12 | u 10 9 | 8
R PI1 UKMIN[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
P11 UKMINL (0xOFB7)
A 7 6 | 5 | 4 | 3 2 1 | o
4 HR PI1 UKMIN[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
fr B Eiipuy
[15:0] | PI1 UKMIN | P11 flofi s S vr i B/ ME
11.4.78 P12_KP (0XOF5C, 0xOF5D)
P12_KPH (0x0F5C)
fr 15 | 14 13 | 12 | 1 10 9 | 8
R P12 KP[15:8]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
PT2_KPL (0xOF5D)
fir 7 | s 5 | 4 | 3 2 1 | o0
KR PI2 KP[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA B iR
[15:0] PI2 KP | PI2 fELHI %k
11.4.79 PI2_EK1 (OxOF5E, OXOF5F)
PT2_EK1H (0xOF5E)
fr 15 | 14 13 | 12 | 1 10 9 | 8
B4 P12 FK1[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
P12 EKIL (0x0F5F)
pr 7 | 6 5 | 4 | 3 2 1 | 0
R PI2 EK1[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI2 EK1 | PI2 ()b — kb N K 255
11.4.80 P12_EK (0Ox0F60, 0xOF61)
P12_EKH (0x0F60)
fz | 15 | 14 13 | 12 | 1 10 9 8
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/l- IEIBTE
2R PI2 EK[15:8]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
P12_EKL (0x0F61)
fr 7 | 6 5 4 3 | 2 1 0
AR P12 EK[7:0]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A B4 S iR
[15:0] P12 EK | P12 FOA VAN s 22
11.4.81 PI2_KI (Ox0OF62, 0xOF63)
P12_KIH (0x0F62)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
R PI2 KI[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
P12 KIL (0x0F63)
fr 7 6 5 | 4 3 | 2 1 0
kS P12 KI[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI2 KI | PI2 (R4 2%
11.4.82 PI12_UKH (0xOF64, OXOF65)
PI12 UKHH (0x0F64)
fir 15 | 14 13 | 12 | 11 10 9 8
ZFR P12 UKH[15:8]
et RIW R/W RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
PI12 UKHL (0x0F65)
fr 7 6 5 | 4 | 3 | 2 1 0
S FK PI2 UKH[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
WA B iR
[15:0] P12 UKH | PI2 (% 16 A7
11.4.83 PI2_UKL (0x0F66, Ox0F67)
P12 UKLH (0x0F66)
VA 15 | 14 13 12 11 | 10 9 8
R PI2 UKL[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
P12 UKLL (0x0F67)
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AL 7 | e | 5 | 4 [ 3 2 1 | o
ZFR PI2 UKL[7:0]
2B R/IW R/W RIW R/W RIW RIW RIW RIW
LR VA[:N 0 0 0 0 0 0 0 0
AL R Eiip
[15:0] | PI2 UKL | P12 [A#i 55 16 i
11.4.84 P12_ UKMAX (OxOF68, 0x0F69)
P12 MAXH (0x0F68)
fr 5 | 1 | 13 | 12 | 1 10 9 [ s
A PI2 MAX[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
P12 MAXL (0x0F69)
fir 7 | e | 5 | 4 [ 3 2 1 | o
A PI2 MAX[7:0]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
fr 2R Eiip
[15:0] | PI2 MAX | P12 fu%n s o idr i fe s
11.4.85 PI2_UKMIN (0xOF6A, 0x0F6B)
PT2 MINH (0x0F6A)
fr 5 | 14 | 13 | 12 | 1 10 9 | 8
A PI2 MIN[15:8]

E gt R/W RIW RIW R/W RIW RIW RIW RIW
DA (=N 0 0 0 0 0 0 0 0
P12 MINL (0x0F6B)
fir 7 | e | 5 | 4 [ 3 2 1 | o

A PI2 MIN[7:0]
eyt R/W RIW RIW R/W RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
AL ZFR Eiip
[15:0] | PI2 MIN | P12 ffyféH foir (5 /ME
11.4.86 PI2_KD (0xOF6C, 0xOF6D)
PI2 KDH(0x0F6C)
AL 15 | 1 | 13 | 12 | 1u 10 9 | 8
A FK PI2 KD[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
PI2 KDL (0x0F6D)
pr 7 | 6 | 5 | 4 | 3 2 1 | 0
A FK PI2 KD[7:0]
Eyii RIW RIW RIW RIW RIW RIW RIW RIW
EAhE 0 0 0 0 0 0 0 0
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fr B iR
[15:0] | PI2 KD | PI2 (s 2%
11.4.87 PI2_EK2 (OxXOF6E, OXOF6F)
P12 EK2H (0x0F6E)
fr 15 14 13 | 12 | 1 10 9 [ s
B4 P12 EK2[15:8]
Byt R/W RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
PI2 EK2L (0xOF6F)
fr 7 6 5 | 4 | 3 2 1 | o
R P12 _EK2[7:0]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI2 EK2 | PI2 ()b BV NI ZE &
11.4.88 PI3_KP (0x0F48, 0x0F49)
P13_KPH (0x0F48)
AL 15 14 13 | 12 | 1 10 9 8
R P13 KP[15:8]
et R/W RIW R/W RIW RIW R/W RIW RIW
XA 0 0 0 0 0 0 0 0
P13_KPL (0x0F49)
fir 7 6 5 | 4 | 3 2 1 | o0
KR PI3_KP[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA B iR
[15:0] PI3 KP | PI3 fELHI Z %k
11.4.89 PI3_EK1 (OxOF4A, Ox0F4B)
PI3 EK1H(0xOF4A)
A 15 14 13 | 12 | 1 10 9 | 8
L FK PI3 EK1[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
PI3 EKIL (0x0F4B)
pr 7 6 5 | 4 | 3 2 1 | 0
R PI3_EK1[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A AR iR
[15:0] | PI3 EK1 | PI3 ) b — ¥k N2 5
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11.4.90 PI3_EK (OXOF4C, OxOF4D)

P13_EKH (0x0F4C)
L 15 4 | 13 | 12 | 1 10 9 [ s
AR P13 _FK[15:8]

S| RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
P13 EKL (0x0F4D)

A 7 6 | 5 | 4 | 3 2 1 | o

4 HR P13 EK[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
fr B iR
[15:0] P13 EK | PI3 BAEI N K 25 &
11.4.91 PI3_KI (OXxOF4E, Ox0OF4F)
PI3_KIH (0x0F4E)
fr 15 14 | 13 | 12 | 1 10 9 | 8
R P13 KI[15:8]

FKA RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
PI3_KIL (0xOF4F)
fir 7 6 | 5 | 4 | 3 2 1 | o0

KR PI3 KI[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA B iR
[15:0] | PI3 KI | PI3 A4 2%
11.4.92 PI3_UKH (0x0F50, Ox0F51)

PI3_UKHH (0x0F50)
fr 15 14 | 13 | 12 | 1 10 9 | 8
B4 P13 UKH[15:8]

Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
PT3_UKHL (0x0F51)
pr 7 6 | 5 | 4 | 3 2 1 | 0

R P13 _UKH[7:0]

Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A AR iR

[15:0] | PI3 UKH | PI3 [K¥mHi4s S 16 fif
11.4.93 PI3_UKL (0x0F52, Ox0F53)

PI3 UKLH(0xOF52)

£ | 15 14 | 13 | 12 | 1 10 9 8
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2R PI3 UKL[15:8]
2B R/IW R/W RIW R/W RIW RIW RIW RIW
LR A[:N 0 0 0 0 0 0 0 0
P13 UKLL (0x0F53)
A T | s 5 | 4 | 3 | 2 1 0
ZFR PI3 UKL[7:0]
2B R/W R/W RIW R/W RIW RIW RIW RIW
A 0 0 0 0 0 0 0 0
AL LR Eiip
[15:0] | PI3 UKL | PI3 %y &t 5% 16 ff
11.4.94 PI3_UKMAX (0x0F54, O0x0F55)
P13 UKMAXH (0xOF54)
fr 15 14 13 | 12 | 11 | 10 9 8
A PI3 UKMAX[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
AR 0 0 0 0 0 0 0 0
P13 _UKMAXL (0x0F55)
fr 7 6 5 | 4 | 3 | 2 1 0
2 PI3 UKMAX[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
L ZFR Eiipun
[15:0] | PI3 UKMAX | P13 [ri% s foidr i i R (E
11.4.95 PI3_UKMIN (0x0F56, Ox0F57)
P13 UKMINH (0xOF56)
fir 15 14 13 | 12 | 11 | 10 9 8
A PI3 UKMIN[15:8]
eyt R/W RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
P13 _UKMINL (0x0F57)
fir 7 6 5 | 4 | 3 | 2 1 0
LR PI3 UKMIN[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
fr ZR ik
[15:0] | PT3 UKMIN | P13 {4 foir i1 & /M
11.4.96 PI3_KD (0x0F58, 0x0F59)
PI3 KDH(0x0F58)
pr 15 | 14 | 13 | 12 | 11 [ 10 9 8
A FK PI3 KD[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
EAE 0 0 0 0 0 0 0 0
P13 KDL (0xOF59)
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A 7 6 | 5 | 4 | 3 2 1 | o
R P13 KD[7:0]
HRA RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
A B iR
[15:0] | PI3 KD | PI3 HIf4> 2%
11.4.97 PI3_EK2 (OxOF5A, 0x0F5B)
P13 EK2H (0x0F5A)
L 15 4 | 13 | 12 | 1 10 9 [ s
R PI3 EK2[15:8]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
PT3_EK2L (0xOF5B)
fir 7 6 | 5 | 4 | 3 2 1 | o
R PI3_EK2[7:0]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fr B iR
[15:0] | PI3 EK2 | PI3 (¥ b F ik NI 25 &
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12 FOC

12.1 FOC BB

12.1.1 FOC &1t

FOC BEHH T3 T FOC, A& FOC WaHNIIR S, FrHTET SVPWM [HHHL
#fil. 4 DRV_CR[FOCEN] = O i, FOC A TAE, FOC W81k, MXFAZRLTHEACREH
TG N

FOC ML & ML AT, Pl EHIAE, ABFREEHUE, HIERFEREAN PWM B4 sk,
ARSI B PR A A AR R F AL RS S A, SEIEE TR FOC (L%l
HANEE MCU AL FEA. & AR5 5 IR A0S, SLDETH & FOC Ity szl

W K FOC il SR A RN S o A 5 P S AL AR AR fe,  [R)PRH A S FL LI BE 1 MCU ik g

ZibZEiatil
B G/ FOC #ii: FOC BUUR LM FEMNTE T, MCU SREEN B AL KA 5 5 3T Ab 3, 53]
7P A A EEAR% N FOC R sz AR AR S He .
=i -
UD(

-
Rl

IDREF

Yvy

IQREF

EOME

K] 12-1 FOC JR FHHE K]

12.1.2 SE|/A

FOC il d fliHfi 2% (4 FOC_IDREF Ml q #5414 FOC_IQREF {F A H 541,
T d il FUCREEE FOC__ID I q AR FOC__IQ 1ENHIR R A, STl s iRt P il
FOC HHR Atseit 5 ML E FOC__EOME, MCU Tl S5 N RS AR LT PI ARER
It B4 FOC_IQREF, ST 8 - HL i W A A2 1

V4.1l 152 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6522 62 72

12.1.3 Pl {=HlE8

FOC R i 2 4> PLZ IR, 5 S H T

1. FFEpEyES d PR P EHlEE. DL d BiFRIE4A{E FOC_IDREF 515t i
FOC__ID HfmZ/E NN, Ll %% FOC_DQKP Fifis Z % FOC_DQKI i+ PI 4%
HlgstERE, d Hife A Ml FOC_DMAX 1 d Hlf i /M FOC_DMIN S 4t 4T PR
W&, fEfth d i R4 FOC__UD;

2. HETEEFEYEH] g BRI P EEEIE. DL g BRI FOC_IQREF 5 imtHiif
FOC__IQ FIfmZENE AN, il 23 FOC_DQKP FFi4% #% FOC_DQKI 77 Pl 4%
HIASERE, q B H O FOC_QMAX AT q fhifH f /M FOC_QMIN Xt 247 R
&, Hefaft g f kTR FOC__UQ.

12.1.4 YefRkEin

12.1.4.1 Park #3Ei#

B
ap A
_ W) ] VAL (7.0)
| VALP Vo) o
_ Uty I TPARK T
Voo s THETACO) 8
Vq/(( }‘V d VG:Vd.Cosequ'Sine
r Va0 _ e .
: > Vg = Vge*sin0® +V e+ cos®
Va a
P 12-2 Park %45

d-q FiH IR Pl =2 55158 d-g # RPN S & FOC__UD Al FOC__UQ. f#iH Park i
RPN H R B AR e d-q ARAR AT B P AR L a-B ALFR R .
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12.1.4.2 Clarke %35

VALP (V)
4>

| 12-3 Clarke ¥i725 4

i3 Clarke 132 o BT o< B A PIAHER I a-B ARFR R AR B =i 1L A-B-C AF5

12.1.4.3 Clarke T

Ia
Iy 42 = 1p)/ V3

12-4 Clarke 254t

Clarke AZ K RAE R A AHHLTURT B AHFBIRM = AHERLE A-B-C Abbr RALHL B W AHER L o-B AL HR
o
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12.1.4.4 Park i

B
q
A IALP(IQ)I

ID(Iy)

IBET (I )
— P>
Bl Is THETA(@)
o }\I ed Id:Ia'COSO-I-IB e sin
Id - Iq:_Ia'Sine-l-IB-COSe
a a

12-5 Park Z54

Park ARl KAE LM AHER L o-B A4bR R BIPI AR e d-q A4Fr R, IR1S d-q Bl
FOC__ID flFOC__IQ.

12.1.5 SVPWM

SVPWM 5iidit FOC 42l i HEA /), b BRSO SR AT A2 458 22 ) v IR R B 1 D) LAER
THERIE I . ZBORBEWT R8> 1A S R R B . AL R AN e e ksl HL
HL A 2R

SVPWM 7 A = AL IR SE RS 5 G b, AR G as be i A R AR T it o J LA — Ik
JifEe WA EIHVE AT EIE, PR 2 FURES, B EMFTIT iU O 2
2R () 130R) 5 IHHTIT I AU 2 e b 2 (Hy 0 37i). BRI, 0032 ds el IR tH AT 23 =8 i
W& AR MRS H XcXeXa £, X CHURES, Xl B HIRE, XafE AMIRE, W0
100 AR C MHAH L R R R, A B PUAHAHUSER 3. =440y 1 84 0 IR
WRENTERRES, WIHEE PRI IR EE, WO TRE . HR/SHIRSAEAE B R, e
KRS ek 18]l 0y 60 FERIAH RR & .
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U120 (010) U60(011)

U(111)\/ U(000)

U180 (110) U0(001)

U240 (100) U300(101)

K 12-6 SVPWM Hi [ 2% &

SVPWM (1) JR B AE IS ANMHAR R E A, Al RN EE R E NUIEN A E B E R . WK 12-7
Fir, Uout & BAEEAE 25 (A ML R 5B, iR BT UB0 A U0 2 ] . MR ¥R AN E I, fE1R )
PWM JE A Ts 18], UO f% Hi R TR 2¥T1 A1 UG0 F)%a s 1R 2*T2 S [E4E I o s 2 B2 30N BT T
REM Uour. FIRMEIHEREIET, N TO,

U60(011)

TO = Invalid vector
T = 4%T0 + 2%T1 + 2%T2 = PWM Period
Ugr = 2%T1/T*U0 + 2%T2/T*U60

U0 (001)

2+« T1/T - U0

K 12-7 SVPWM HLJE &%

R 12-1 7 R IR SR

CHH BAH A Une Usr rE
0 0 0 0 0 000
0 0 1 2/3*Unc 0 001
0 1 1 1/3*Usc 1/3*Usc 011
0 1 0 —1/3*Usc 1/3*Usc 010
1 1 0 —2/3*Unc 0 110
1 0 0 _1/3*UDC _1/3*UDC 100
1 0 1 1/3*UDC _1/3*UDC 101
1 1 1 0 0 111
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12.1.5.1 G SVvPWM

TER B AU, FOC BB e LR SVPWM. XU = FEBH LR AR, i
B FOC_CR2[F5SEG] = 0 i LR SVPWM.

PWM1

PwM2

PWM3

TO T1 T2 TO TO T2 T1 TO

12-8 L E =, SVPWM %y Hi~F

12.1.5.2 REsy SVPWM

T B SVPWM HBEAE X = HLFH L RAER A N . L& FOC_CR2[F5SEG] = 1 g LB
SVPWM.,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

K 12-9 FL B SVPWM it H P
12.1.6 i TifEl

B = F AR S Ey R s AT RE, B FOC_CR1[OVMDL] = 1 flifeid sl chae. il
Hiffige)5, FOC__UD. FOC__UQ FIFHCIRIEEIIMUN 1.15 fi5, HEHHBOR 1.15 5.

12.1.7 FER¥ME

FEIX M R T 00 = H P IR RRAR G, fidE FOC_TSMIN FF728 W BALX #M21E, %06
A A R I ) FER I B 54 R

12.1.8 EBREERE

FOC i i B 2K 5 AL B B R A =AH IR . 24 FOC B LAE T, fife ADC Al
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B, FFRCEA IR A A7 45, ADC EIEAH# T AATFEARCE. R4 FOC CRl[CSM]ii?%$

PR = FEFH A FERAFEARE 2 A LA AL SRERAE AR T ERIN ADC 3lIE 4 Jy R FBR itrip (RRAFIEIE . 7E

XU P FRIARAF AR T BRIAGEIE O O ia FRAFIEIE, 1818 1 09 ib RRFREIE. 8= s RH R

AFERNIEIE 005 ia ARAFIEIE, JEIE 105 ib (RIFEIE, JHIE 4 7y ic RFEIEIE. REfrn] DAkd
I8 2 B IEIE 14 N E R, BN HRAE VCC) Y R BT R AR

12.1.8.1 ERFBPEEAFIRT

fic & FOC_CR1[CSM] =00, 45 s P F iR, E S FBH LR R, FOC e
Driver 4088 [f) - H 5 X RI6HREER B itripGE TS 4)3E1 T UCREE, 7E Driver T8 A R T30 X 1]
H. FOC #HUz 5 76 BJa o BELE F R HEAT RAE

FEFIX I 1] YR 2 B0 B R (O E R P, FOC REER 75 78 3 BR A8 IX i I f0 5 25k o s e et 1)
T, T2 R, @I ACE FOC_TRGDLY X KA AT ATELE LB, fRIETE T\ T2 58 Hek
FE. f§l: FOC_TRGDLY =5, NJ%ER 5*T = 208ns; FOC_TRGDLY = OxFB(-5), NI$Z#T 208ns.

start start
calculation calculation
ude ude
A itrip Y trig itrip y b
trig2 trig2
itrip =6 Y itri \'
et ) 2 & 6ug) o \j &-6ug
)/ \
pwm_al
pwm_ah | | | |
pwm_bl | | |
pwm_bh | | | |
pwm_cl | | | |
pwm_ch
t TO Tl ‘ T2 ‘ T0 ‘ T0 ‘ T2 ‘ T1 ‘ TO ‘ T0 ‘ 11 ‘ 12 | TO ‘ TO ‘ T2 ‘ T1 ‘ T0 ‘
tdtr TO T ‘ : ‘ ‘ T0 ‘ T0 ‘ ‘ T2 ‘ ‘ T ‘ ‘ TO ‘ T0 il 2 ‘ ‘ TO ‘ TO ‘ ‘ T2 ‘ ‘ T ‘ ’T—O"
*(th Ji - ﬁr{*f +trfp *;rf>7¢
trgjﬂy Trgﬁly trg dly trg dly
(0) (>0) (<0) (<0)

K 12-10 HH BERAE RS 7
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A
pwm_al ‘
Decrease Increase
o 7
pwm_cl
T2=0 T2=0
t T0 ‘ T1 T0 ‘ 10 ‘ T1 10 ‘
v T0 ‘ Tl-ts ts| 10 ‘TO”‘LS‘ T1 ‘ T0
» < ts=dtrt+At
o o [ o M[wwlp] w ][w]
itrip itrip To=10=ts
trigl trig2 T2" =T2—-dtr
“ T2"=T2 —-ts
Decrease Increase
pwm_al EE!
pwm_bl
pwm_cl |
T1=0 T1=0
t T0 T2 ‘ TO ‘ TO ‘ T2 ‘ TO ‘
t’ T0”| ts T2 ‘ TO ‘ TO ‘ T2-ts ‘ Ls‘ TO
i <€ts=dtr+ At
car oM w J[wlw ][ w |F[w]
itrip itrip

trigl trig2

] 12-11 H H BERAE A ] 32

B BERAE AR AR A 1) P55 DA A B X UM i A0 SR B AN B (1A O, MR A 75 R 28 4t % % DAARAIE
KEEFER BN O, H i E FOC_TSMIN(FOC _TSMIN = /N REEE LIHE + FEX
[i]), FOC HiHe£xxt PWM I H S TR AH AL
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12.1.8.2 WW=HEFRFER

start start

calculation calculation
A ude ude
trig trig
v\¢
!5, 6us |
a—
ia/ib/ic ia/ib/ic
trig rig
de_rdy|
; >
) 2
trgfdly
pwm_al | |
pwm_b1l
pwm_cl

12-12 X = H, FH EE IR SRR AR 2

fic & FOC_CRI1[CSM] = 10/11 1 FOC_CR2[DSS] = 0, &+ = HBH I R R . E=
FLFH PR KA, J8id FOC_TRGDLY & A7 i i B X —AH FELIA IR — A LA (L Bt X
P iafibfic) (SR AE IS AL, 4R FE 5 B S G X 53 A — AHEEAT SR AR . fEXCE PR AT, @it
FOC_TRGDLY Ziffdnix BiIH%E ia FIRFEHL, RAE e fa iy b TR . REEEMNEZH
TCRAL AL B ROZAE —AH AR A s 7E K = 000 [X (7] 5: FOC_TRGDLY = 0xB2, l*4 FOC
TR N, 7E R SEERT 50%T = 2.08us X iafiblic SKFE, SREESEEE G 4h—H ialiblic KA

start start
calculation calculation
ud u

de

c

ia/ib/ic ia/ib/ic
trig trig
>~y '
trg dly tirg dlly
pwm_al | |_

pwm_cl

B 12-13 X0 = R BH HL A B R AR 5

Jii & FOC_CR1[CSM] = 10/11 1 FOC_CR2[DSS] = 1, BN/ = P s &2 & it 78
U= B RS B R T, — AN ] FOC RS HUE 5 — vk, B R — AR B I (R4 3 [X e 2
J& iafibfic) AT Rk BT — AN ERIEHRAE iafiblic T AH, S5 AN SRR B A —HE A HL
U AZ Bk = A P ARREAT FRLIFR A . i FOC_TRGDLY #A7-8% ¥ B X L ia(iliE 0), ib(EiE
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1), iCGEIE 4)FRAERAL, T 2 IR AR LI B B 1% AE jadiblic KA SI7E S 000 [X
[}, #i: FOC_TRGDLY = 0xB2, M= FOC it-#ss Tt 7E NSl 50*T = 2.08us X K
.

XU = H BEL FRLIAERAEAR SULE Driver THECER A1 R THHEUE. FOC BRHUZ 5 5 iJa o BEZE Fi R

12.1.8.3 BB RHRE

PR A B IACAALE IE SR, DRI 35 I Nl 2 PR A R 9 TSR A Y BBl (T i . FRRA O T
ADC [FIRFEHE R A R A I E, (R K ADC RAEE IR 25 B 3R FHIURARE . FOC fH i
KA B ER A 0x4000. H1-F ADC FE H R AIRECEAR 1) 2 2 S EER A 52 brEARF, Ik
TR B AR AT RS E o R VE R AR = ARG A BRI 0 A S R IE HEAT 2 UCRFE, RPHIES
it UEF A7 48 FOC_CSO. fi# ADC [JH LR OV ~ 5V, fWEN 25V, Il FOC_CSO =
2.5V/5V*32768 = 16384(0x4000).

B 4 FOC_CHC[CSOC] = 00/11 i}, & FOC_CSO Z& ITRIP A1 1C [1)fh &

B 5 FOC_CHC[CSOC] =011}, 5 FOC_CSO 2 IA I &

B 4 FOC_CHC[CSOC] =10 i}, 5 FOC_CSO &k 1B f)f &

12.1.9 EER

PR LA SRR, TR, (55 A T DDA R . A L RIRIR ) DU R o0
W EHR IR
SRR
m RS A
LSRR A

% 12-2 A RIR

FOC_CR1[RFAE]

FOC_CR1 [ANGM]

FOC_CR1[EFAE]

A BERIR

1

X

X

€353 5 il 4 P

0

0

X

s A

0

1

0

i SR A 5 A1 T

0

1

1

BRI 52 > FOC EFREQMIN: {55 S 45 52 4
BRI 528 < FOC EFREQMIN: {45 4% i shi] £ B

12.1.9.1 TefiasIfARE

J& 3 5 i) 7 B2 HH A B2 2 A7 %% FOC__THETA, HJZ 2 fF#% FOC__RTHESTEP, Jnidfi a7 7 4%
FOC_RTHEACC, VL& k¥ FIR FOC_RTHECNT L FE4]. e AR N:
FOC__RTHESTEP(32 fif) = FOC__RTHESTEP(32 fi7) + FOC_RTHEACC({iX 16 fir)

\Z
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THETA_OL(16 fiz) = THETA_OL(16 f7) + FOC__RTHESTEP( 16 1i7)

Hrb, THETA_OL Nt W55 o eI sm il /A BRI, TH5 I THETA OL 2 HZIAA
FOC_THETA/E A& faifE. 5 FOC__THETA 22EE[E R 5 N\ THETA OL.

TCI ) f E HOAR S v, T FOC_CRI[RFAE] = 1, {HAEIEHINRE. ek s ANk i
AT — R IS S, RN RS I 1, 4B A B e B (H FOC_RTHECNT L&),
FOC_CR1[RFAE]f# % 0, NEHi&EH. ICHL5 R, s FOC_CRIANGMIMND B % f .
FOC_CR1[ANGM] = 1 i}, R HAMGH #:; FOC_CRLANGM] =0}, K H R MAE.

12.1.9.2 imhifafE

SR A B A FOC_THETA Al Bf FOC_RTHESTEP 3t[FEH]. A N:
THETA OL(16 fi7) = THETA OL(16 fi7) + FOC__RTHESTEP(& 16 fi7). ', THETA OL N
SR WSS . R, 5 A THETA OL £ E#% N\ FOC_THETA 1F i 2% i /1
5 FOC__THETA 2#4{# [ 5 N\ THETA_OL.
B FOC_CRI1[RFAE] = 1, FOC_CRI1[ANGM] = 0 I}, el f AR =0 e Ul feam b /i FE A,
PR PR TR FBE g N 22 B 1) SR o AT S A 5 3 IRk By

B FOC _CRI1[RFAE] = 0, FOC CR1[ANGM] = 0 i}, fEEHE KA mA AT, #F
FOC__RTHESTEP N¥fFHEE N A28 VI HE . 5 N4 FOC_RTHESTEP = 0,
ATSEELTE AL T fg . IS Ni#EF FOC_RTHESTEP HE#n#E, AlSZPif % FOC WEh(f
J& FOC %41 5L %5 N\ FOC__THETA fl FOC__RTHESTEP. FOC #E i 5 A )%
FEERN A FELE AR08 8 = A A P IR B L)
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12.1.9.3 (tEHEAE

IA

1B
- THECOR
UALP THECOMP

e
UBET 3 THETA OL
EK1 ETHETA )
EOME

EK2 > -
EK3

EK4 )

KSLIDE
EKLPFMIN > ESTIMATION EALP

_EKP EBET

EKT EMF
PTRAN

FBASE

OMEKLPE
EBMFK )
EFREQACC »
EFREQMIN

EFREQHOLD >

12-14 {528 R FRHE ]
12.1.9.3.1 (AEEEERAE

i SEAR ARG FH P 3 N LS BRI ) S B 2 U, AR R AL 0 AL AN H R A T A 5
S S PME AT S A . AR n ki PLL #50F SMO #55, iBid FOC_CR2[ESELJ#47i%

.

12.1.9.3.2 {ER=Ra4IAE

EFREQMIN
— P omega <

omega [ - EFREQMIN
0
OME ETHETA,
S T ’E
3 |
EFREQHOLD
Z*l

12-15 {55 A5 5 il £ 2 Jir BEAE 1]

BEIhBE SICIL T EESRAN.  FALE S LS s, SREERI RS, A SRS 2l 5 1) A AT
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R SEPRMEAAE R IRZE, ATREA AR BRI, TERXPMENL T, B a HHamb f RE, AT ORIE
GV SRR

fi 2 FOC_CR1[RFAE] =0, FOC_CRI1JANGM] =1, FOC_CRI1[EFAE] =1, fHRsfliA gemblf
FEDhRE. & 12-15 P i ) it 508 i i 5 50E 52 omega(:th i W RS ) 5 FOC_EFREQMIN
RN, IR R LA i 208 OME (i A BE v SRR Al S 3 1 . FOC__ETHETA. 4
omega<FOC_EFREQMIN i}, i FH Al A8 i 2, s e AN O FFah, B0 i A 5 i 1
FOC_EFREQACC #HJi, szEihni#, [FAPL FOC_EFREQHOLD PR (I K. 24 omega 2
FOC_EFREQMIN i, omega £} OME.

fHE AL EHE I FOC__EOME H OME 43 FOC_OMEKLPF {GiE I 315 .

12.1.9.3.3 BEFEBINK

rrrrrrrrrrrr estimation theta

actual theta

|
|
|
! |
! |
! |
! |
!
‘ |
/
!
|
!
!

/" -
0« RAWP theta—————— P FSTIMATION theta——————— 9= t
-
SMOOTH SWTTCH

K 12-16 fii 2T VI th 28

fii % FOC_CR1[RFAE] = 1, FOC_CRI1[ANGM] = 1, {FgENEHEIhfE/E s, TCH S5 R 5 Uik
NG QI R, AR I G SR RE, ARk 5 A BEE o 5 I i g BE AP TE w22 . IE
WA, B RS £ B LB DA S A BN, > bl T A LR S LB . P D)t
TR R L3R 1]

TCH E5 o, {55 /A FOC__ETHETA FICH 55 £ £ THETA_OL M 2= /N T %5+
FOC_THECOR, H£VJ#t FOC__ETHETA fE it . W% KT FOC_THECOR, N4
B FEWILL FOC_THECOR 1E N #HEXT THETA OL #H7&1E, 3Lz m FOC__ETHETA [I{HiE
. Mfmz/NT FOC_THECOR K, H#V#: FOC__ETHETA {E M it .

12.1.9.3.4 fEME

*ME(E FOC_THECOMP X5/ # FOC__ETHETA #4T4ME 4t . FOC_THECOMP it
BN, ¥MERRF S A FOC_THECOMP JyIEMEIN, MK 28T A .
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12.1.10 EBHIERISEL

FOC UXZNFNIBATIN, F P AT S A HLI e SHCHINT AL IS 1TIRAS . FOC MU f
S SHCH:
B A FOC__THETA
fEE A FOC__ETHETA, f%# ¥ FOC__EOME
d 45 FOC__UD, qf#fiH % FOC__UQ
d fhi i FOC__ID, q#liH#ii FOC__IQ
a flif & FOC__VALP, B#hiHEJE FOC__ VBET
BRIk FOC__UDCFLT
=M R FOC_IA. FOC_IB. FOC__IC Al = H i fix K1 FOC__IAMAX .
FOC__IBMAX. FOC__ICMAX
a fH(ET FOC__IA), BHiHj FOC__IBET
a il B5h#4 FOC__EALP, B #li/x Hizh# FOC__EBET
S HLE#IEE FOC__EMF
HHLII% FOC__POW

12.1.10.1 JERGSE RS

FOC #2 it % F i I X3 R I B g . i B FOC_CRO[ESCMS] = 1, [A] i fic & H it 5 4
FOC_IDREF. FOC_IQREF ¥4 0, /82 FOC i, @il ME FOC_ETHETA Flfl kg
FOC__EOME {18 AT Ik R HLIEPIR S . 24 FOC_ETHETA [f] FisJkak FOC__EOME Afifl, HNiliR,
PR, WEEAE, BLICHRH AE RSBl % FOC_ETHETA 4 Bifiisl FOC__EOME
NIEAE, RNREEERA, R B0 Al S5 38 s ) #1522l b L

12.1.10.2 FREBENA4EM

TS AARE N PN S B B o fil = 3D % FOC__EALP 1 B Hi ) 3% FOC__EBET,
HEHEEMEK FOC__EMF. H a4 FOC__EMF [R{E IR EHLIPIRAS, SEEEEER4r . Bl
TR EEThRE

12.1.10.3 EBHINZER

FOC MRFERAE - it B (R0 2 LS g R I BEER LS, eid TSR R LIl
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12.1.11 FG §ir=4%

FG {55 tH FOC HLHURT Timerd JLRIMEF ™42, FOC MEEEEANE I A BARRAE AR 56 fbase, Ik
HPERE A S E FOC_EOMELPF Ml FG %4 FOC_KFG 15t FG 45 04H, [N AsE=
TIM4__ARR, ¥ TIMA__ARR/2 E# % TIMA__DR. Timerd Tfc B AR, ARG EHLIEIT
A EEEESENN B 2 & . FOCKFG 1 it & X A : FOCKFG =
SYSCLK/(2"TIM4_CRO[T4PSCJ*fbase*x). HH, x N— BN IHERHT FG E5 1. W
LSS It 65535, % Timerd i &34 2 % TIM4_CRO[T4PSC].

FOC_KFG =0 i AN et ThfE, TIM4__ARR A1 TIM4__ DR AN2 E B

12.2 FOC 178

12.2.1 FOC_CRO (0x409F)

fir

7

6

K

OMIF

OMAF

MERRS

UCSEL

OMAS

ESCMS

EDIS

E

R

R

RIW

RIW

RIW

RIW

RIW

RIW

RAfE

0

0

fir

AR

iR

(7]

OMIF

omega < FOC_EFREQMIN #5:&47, B FOC CRI[EFAEI AN 1, Zbn
HAIMRAR AL

0: omega = FOC EFREQMIN

1: omega < FOC EFREQMIN

(6]

OMAF

omega > FOC_ EFREQMIN 4% E AL
0: omega < FOC EFREQMIN
1: omega > FOC EFREQMIN

[5:4]

MERRS

TR TRV 1) B K R 22 1 4
00: 0.5

01: 0.25

10: 0.125

11: 1.0

(3]

UCSEL

REZL HLJE UDC SRR I8 e %

{8 FOC LI FAd BE Driver SR IHHI2E, f1F B3 RAERFEEHE,
FOC_CRO [UCSEL] e R A% BF 46 L (1) 18 3

0: ADC j#iH 2

1: ADC j@iE 14

ADC EiE 14 AN THMMBEXFEEE, iLE
ADC_CR[ADCRATIO] 3% 5 4 F bt o G SRR F A58 43 s H B, 0 o %
ADC J#iE 2.

vE: ADC MASK HxJ B[R fd REA EFR EC BN 1

(2]

OMAS

A7t B 3k A e Ay e
omegal[15:8] KT FOC EFREQMAX I, &4t OME Jy:
0: FOC_EFREQMAX*256

1: FOC_EFREQHOLD

[1]

ESCMS

#i B A e

\Z
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0: PR IIAR =
1: HEFEAR
#% 11 FOC_ EALP/FOC  EBET H#hitH
(0] EDIS 0: AZEiE
1: 2k
12.2.2 FOC_CR1 (0x40A0)
Az 7 6 5 4 3 | 2 1 0
42 OVMDL EFAE RFAE ANGM CSM RSV SVPWMEN
A RIW RIW RIW RIW RIW RIW - RIW
SAH 0 0 0 0 0 0 - 0
A B Eiipuy
ik 1 i 4 e
[7] OVMDL 0: AMffife
1: ¥R
i B 5 T ) A
ffifeSE, MR RARERIS . A B, R A5
[6] EFAE R
0: AMilifg
1: ffifg
o5 1) I3 £ P A

ffREJG , O FE € B A5 M o i) 45t TE 3 &5 O 5 iR %
FOC_CR1[ANGM] 7. F 21 1) 8 ] 4t 57 48 A X Bl oy 4 20, [) B
FOC_CR1[RFAE]HE {37 0.

0: Mk

1: iR

R
FOC_CR1[RFAE] = 0 B, A EEARHE AL SR T4 5 48 B 4
FOC_CRL[RFAE] = 1B, JCIELE S f BEAR B LA U e (i 55 2%
EEE A

0: R

1 AR

HL KA B

00: HHLFHRAE

01: XUHLBHRAE

10: 875 HL FER A

[3:2] CSM 11: =HBHRAFE

(5] RFAE

(4] ANGM

R R R PR AR 5 S b R ROR R, & A
ORI, AR &2 B ) e B e BE SR A RN T B H PR
FEAE, 5 2 FOC_TSMIN

[1] RSV IR

SVPWM #55HR 1 G

[0] SVPWMEN 0: Affife

1: fiige

12.2.3 FOC_CR2 (0x40A1)

A 7 6 5 4 3 P 1 0
2% | EBSEL ICLR F5SEG DSS CS0C uQD DD
KA RAW R/ RAW RAW RW | R RAW RAW
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sfefi | o [ o [ o [ o [ o [ o [ o | o
I 2K ki

0 RE A R O
7] ESEL 0: SMO

1: PLL, BktH} FOC_KSILDE {728 A4 PLL ) P1 #&#231#) FOC_PLLKP,
FOC_KLPFMIN ZF7£%% 4 PLL f¥] PT 5 %% f¥) FOC_PLLKI
FOC__ TAMAX/FOC__ IBMAX/FOC__ ICMAX & 0

(6] ICLR 0: L&Y
1: X} FOC TAMAX/FOC IBMAX/FOC ICMAX i 0 J5i%fr A ZhiE 0
SVPWM #5520k £

[5] F5SEG 0: 7 Bl SVPWM

1: 5 Bral SVPWM (- Fi BH B IR RAF A AR R e 4%)
XU = P B FELIAT R A 2
0: WP RAEAE I, — A R AFE P AR LA

[4] DSS Lo A BRSBTS A B R
FEBAH LA, FOC 32 BLTE AN R B AT — IR
HAL LKA Ml B R
Bi B %A, ¥EFE FOC_CSO S5 ANRIMHEME . L BHRFERS, BCE A 00 B
11X itrip KeHE. XCHEBASRFERS, BLEN 01 X ia f51E, ECEN 10 X
ibKeHE. —HPHREERT, BB N OL X ia ke, BN 10 %F ib &,
[3:2] CSoC ERE 00 BE 11 % ic Kk,
00: itrip il ic
01: ia
10: ib
11: itrip f0 ic
q i PT stk gesk b, 2% ERF, FOC_ UQ MM ATt PT 56k 28 55 57
[1] UQD 0: Atk
1: 211
d %l PT =i #e 2411, 2% 1EWF, FOC_ UD B A TEH PT 35 28 58 37
[0] UDD 0: kb
1: 211

12.2.4 FOC_CR3 (0x409E)

LA 7 6 5 4 3 2 1 0
P4 EFAM TAMD | MFP EN FOC—IDII]ESCM— FOCFEN | HALL PLL EN | TSMINH9 | TSMINH8
HKA RIW RIW RIW RIW RIW RIW RIW RIW
g=AfE 0 0 0 0 0 0 0 0

Az B iR

OMEGA J& B il g

4 FOC_CR1[EFAE] = 0 H FOC CRI[EFAM] = 1B, ¥4 FOC OMEGA [ &N
[7] EFAM FOC_EFREQHOLD

0: AMiife

1: ffife

bi 1R WARZS
6] TAUD {# [ atan (ealphalebeta) £33 f)ff FE/E > FOC_THETA

0: AMiifeE

1: fiigE
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(5]

MFP_EN

3 S W0 255 e
0: ANifige
1: fiigE

[4]

FOC_THECOMP

DIS

AN f SE A RE, AERE S, BIfEiESE SMO Bl A0 &L, AEHASH
% 26.5°

0: AMiifg

1: fifige

[3]

FOCFEN

FOC 584 6E, 7E DRV_CR[MESEL]=1 [{JaI#2 ~, HIfd DRV _CR[OCS] = 0,
FOC 5 il 714

0: AR

1: fii g

[2]

HALL_PLL_EN

PLL #550F HALL JE {8, HALL #:0F, K4k FOC_THETA ¥ HALL ff /%
23 PLL “Fif 5 F2 3 Ho A A B

0: Mgk

1: ffigE

[1:0]

TSMINH

FOC TSMIN §" K Hi47, 5 0x40a2 ZFA7ESL4H R 10 7 B

12.2.5 FOC_TSMIN (0x40A2)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
b4 FOC_TSMIN
B RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A LR Eiip
R PR T . R FE RN T
W= HBHRAERL AR - SR AME{E
B E R [0, 255]
TSMIN = SRAEEE 1 Teiniow + FLIXEFE] Tor
_ B: Tunaw= lus, Tor= lps, TSMIN = 2us, #iEM N
L7:0] FOC_TSMIN 62. 5us, FOC_TSMIN = (1 + 1)/62.5*4096 = 131
PR BECRAERR T . IR RN 1
TSMIN = SREEH T Twindow + FEX B [A] TDT
#1: Twindow = lus, TDT = lus, TSMIN = 2us, FOC TSMIN
= (1 + 1)%24 = 48

12.2.6 FOC_TGLI (0x40A3)

hr 7 | 6 | 5 | 4 3 2 1 0
2R FOC TGLI
A RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
{0 B Eiip
M T8 A Bk T BR
HeDhEeH TR EMH, mE Pre-driver [ EMFA &> Sd ik
WK T —EERNER, REFFES, SEkNTiEE
_ {ERTAN S .
[7:0] FOC TGLI s {855 P [0, 255 ]
Bl WEER/NT Tus FIZERKSE, FEXETE] T = 1ps, #P%EHA
N 62. 5ps
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|

| FOC_TGLT = (1 + 1)/62.5*4096 =131

12.2.7 FOC_TBLO (0x40A4)

Az 7 | e | 5 | a4 | 3 | 2 | 1 | o
2R FOC TBLO
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAifH 0 0 0 0 0 0 0 0
AL B FR Eiip

= FRL P LA SRR R R SRR BRI TR], 2 N A S A RN T

FOC_TBLO, WIAREEZAHMI T, KRR A1 2 iR
[7:0] FOC_TBLO I [0, 2551

Bl: FHFSIER AN T Tus ASKFE, FOC_TBLO =

1000ns/41. 67ns = 24

12.2.8 FOC_TRGDLY (0x40A5)

fr 7 | 6 5 | 4 | 3 | 2 | 1 | o
P s FOC TRGDLY
eyt R/W RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0
L B iR
FEL A S A I ) i 7
24 FOC_TRGDLY = 0, BRIATE LI Z03E4T H I KAE
B BHR AR FEX 5 UK R S
XU =/ Fr B R AR 25| 000 A (Driver THEUE N
0)
BB e [-128, 127]
[7:0] FOC_TRGDLY PR FESEARERL : 0 FOC TRGDLY = 5, MZEIE 5*T =

208ns; FOC_TRGDLY = 0xFB (%MZ) B FOC_TRGDLY = -5,
M $EHT 208ns;

X/ =/ Fr A m PSR RERC . 1 FOC_TRGDLY = 0x85 (Hifr
TS50, R 7ACNLIHMED , WY Driver &8  Fit
¥, (ETFWHEMRT 5T = 208ns #H47%4E; 1 FOC _TRGDLY =
5, M4 Driver M2 m Pt £ FEEME 55T =
208ns AT KAE.

12.2.9 FOC_CSO (0x40A6, 0x40A7)

FOC_CSOH (0x40A6)

AL 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
R FOC_CSO[15:8]
HKM R RIW RIW RIW RIW RIW RIW RIW
XDA] 0 1 0 0 0 0 0 0
FOC_CSOL (0x40A7)
fr 7 | e | s | 4 | 3 | 2 | 1 | o
4Bk FOC_CS0[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0

\Z
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AL B £ D
RIS (e B
it & FOC_CR2[CSOC], MHEF AR AN itrip, XUHEFE

) KA ia, ib, —HPHREERT ia, ib, ic.

15:0] FOC_CSO AL SEFE [0, 39767), LRI O

: ADC A HL VG OV ~ 5V, iRy 2.5V
) FOC CSO = 2. 5V/5V*32768 = 16384 (0x4000)

12.2.10 FOC__RTHESTEP (0x40A8, 0x40A9)

FOC__ RTHESTEPH (0x40A8)

A 15 | 14 13 | 12 | 1 | 10 9 8
KR FOC__ RTHESTEP[15:8]

KT RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC  RTHESTEPL (0x40A9)

AL T | 6 5 | 4 | 3 | 2 | 1 | o

KR FOC__ RTHESTEP[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A B4 iR
&I A LR 38 B, FOC_ RTHESTEP P &BA 32 fif, it NAF 547,
5 N5 16 L
B Y e [-32768, 32767]
[15:0] FOC__RTHESTEP FOC RTHESTEP (32 fif) = FOC__ RTHESTEP (32 1) +
FOC_RTHEACC ({f% 16 177)
THETA OL (16 fi7) = THETA OL (16 fiz) + FOC__ RTHESTEP (7 16 1)

12.2.11 FOC_RTHEACC (0x40AA, 0x40AB)

FOC_RTHEACCH (0x40AA)
fir 15 | 14 13 | 12 | 11 | 10 9 8
KR FOC_RTHEACC[15:8]

Bt W W W W W W W L
p=K0A:) 0 0 0 0 0 0 0 0
FOC RTHEACCL (0x40AB)
hr 7 6 5 | 4 | 3 | 2 1 0

R FOC_RTHEACC[7:0]
Byt W W W W W W W W
XA 0 0 0 0 0 0 0 0
A E #iR
&I ASEH I FE, FOC_RTHEACC 64 32 £, s AT 50z,
A H AR 16 7. 1 16 A21EH N 0
BB 5 R [-32768, 32767]
[15:0] FOC_RTHEACC FOC__ RTHESTEP (32 fi7) = FOC__ RTHESTEP (32 fir) +
FOC_RTHEACC ({f% 16 £77)
THETA OL (16 f7) = THETA OL (16 fiz) + FOC RTHESTEP (/& 16 fir)

12.2.12 FOC__EOMELPF (0x40AA, Ox40AB)

FOC__EOMELPFH (0x40AA) |

\Z
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A 15 | 14 13 12 | 1 | 10 9 | 8
R FOC EOMELPF[15:8]

B R R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC EOMELPFL (0x40AB)

A 7 6 5 4 | 3 | 2 1 0

4 HR FOC EOMELPF[7:0]

Bt R R R R R R R R

SAME 0 0 0 0 0 0 0 0
A HR iR

ECIE 8 0% 5 B0 Aty B2 Ay BT R
[15:0] FOC EOMELPF JEVE 2% FOC EOMEKLPF, LPFE [T &85 g 250 i B
HW A8 5t Rl [-32768, 32767]
12.2.13 FOC_RTHECNT (0x40AC)
fr 7 | e | 5 | 4 | 3 | 2 1 | o
4R FOC RTHECNT

FA RIW RIW RIW RIW RIW RIW RIW RIW

SAE 0 0 0 0 0 0 0 0
A B Eiipuy

Jes k¥ FBR = FOC_RTHECNT*256
[7:0] FOC_RTHECNT JeHE TRt R fa , A8 B AT — IS B, Y A
F] FOC_RTHECNT*256 J5, N&Ik4h o

12.2.14 FOC_THECOR (0x40AD)

fir 7 | e | 5 | 4 | 3 | 2 1 0
ZRR FOC_THECOR
Byt RIW RIW RIW RIW RIW RIW RIW R
H A 0 0 0 0 0 0 0 1
fir B ik
DT o S A
, JT€ 3 25 R Ji5 U e B 5 A QS 1 A i D) oD 3, R lE
[7:0] FOC_THECOR FOC THETA —%
HEya [0, 255]

12.2.15 FOC__EMF (0x40AE, 0x40AF)

FOC _EMFH (0x40AE)
[0A 15 | 14 | 13 [ 12 | 11 | 10 9 8
SRR FOC_ EMF[15:8]
B R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__EMFL (0x40AF)
(A 7 6 5 | 4 | 3 | 2 1 0
SRR FOC__EMF[7:0]
A R R R R R R R R
=XAEN 0 0 0 0 0 0 0 0
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AL R £ D
i BBk B e HL B A
[15:0] FOC EMF Z5F FOC__EALP fA°F 70 FOC__EBETA (I 7 iR 5
HUE Y5 [0, 32767]

12.2.16 FOC_THECOMP (0x40AE, Ox40AF)

FOC_THECOMPH (0x40AE)
A 15 | 14 | 13 | 12 | 1 | 10 9 8
4 FOC_THECOMP[15:8]
Bt W W W W W W W W
XA 0 0 0 0 0 0 0 0
FOC_THECOMPL (0x40AF)
fr 7 6 5 | 4 | 3 | 2 1 0
R FOC_THECOMP[7:0]
Byt W W W W W W W W
XDAE] 0 0 0 0 0 0 0 0
A LR iR
A EEAMEE
fE G H A E FOC_ETHETA M _EAMEEAE ol S5 248 B 2 A
[15:0] FOC_THECOMP BEFOC THETA, $43%5 FOC THETA —%§
YA 71 [l [ 32768, 32767]

12.2.17 FOC_DMAX (0x40B0, 0x40B1)

FOC_DMAXH (0x40B0)

fir 15 | 14 | 13 | 12 | 11 | 10 9 8
2R FOC DMAX[15:8]

R W W W W W W L W
LEDAIEN 0 0 0 0 0 0 0 0
FOC DMAXL (0x40B1)
fir 7 6 5 | 4 | 3 | 2 | 1 | o

kS FOC DMAX[7:0]
KA W W W L W W
EDAEN 0 0 0 0 0 0 0 0
(DA £ iR
d il PT 2 il 4 1 H A KB
[15:0] FOL_DHAX H{H 35 F 32768, 32767]

12.2.18 FOC__OMEEST (0x40B0, 0x40B1)

FOC__ OMEESTH (0x40B0)
Br 15 | 14 [ 13 | 12 | 11 | 10 9 8
R FOC__ OMEEST[15:8]
Bt R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ OMEESTL (0x40B1)
iz 7 | 6 | 5 | 4 | 3 | 2 | 1 | o
4 FR FOC__ OMEEST[7:0]
K R | | R | rR | rR [ rR | ® [ R
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g | o o | o | o | o | o [ o
AL B Eiip
_ FOC i L Af 1T R E
[15:0] | FOC OMEEST R (856 FE (0, 32767)
12.2.19 FOC_DMIN (0x40B2, 0x40B3)
FOC_ DMINH (0x40B2)
e 5 | 14 | 13 | 12 | u | 10 9 8
L FOC DMIN[15:8]
gt W W W W W W W W
S 0 0 0 0 0 0 0 0
FOC_DMINL (0x40B3)
e 7 6 5 | 4 | 3 | 2 1 0
AR FOC _DMIN[7:0]
Byt W W W W W W W W
SAH 0 0 0 0 0 0 0 0
A 2R iR
_ d A PT 2 1] 2% A0 %0 H e/ ME
[15:0] FOC_DMIN Ky {35 ] [-32768, 32767
12.2.20 FOC_ATAN_THETA (0x40B2, 0x40B3)
FOC_ATAN THETAH (0x40B2)
Br 15 | 14 | 13 | 12 | 1 | 10 9 8
SR FOC THETA[15:8]
Byt R R R R R R
RA N 0 0 0 0 0 0 0 0
FOC_ATAN THETAL (0x40B3)
A 7 6 5 4 | 3 | 2 1 0
ZFR FOC THETA[7:0]
S R R R R R R R
RA N 0 0 0 0 0 0 0 0
A B ik
. ATAN #5500 RHE /%, FOC . EALP/FOC  EBET B4%1H5HASH
[15:0] FOC ATAN THETA B 6] (32768, 32767)

12.2.21 FOC_QMAX (0x40B4, 0x40B5)

FOC_ QMAXH (0x40B4)

fr 15 | 14 | 13 | 12 | 1 | 1w [ 9 [ 8
R FOC_QMAX[15:8]
HKM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC_QMAXL (0x40B5)
hr 7 | e | 5 | 4 | 3 | 2 [ 1 ] o
4Bk FOC_QMAX[7:0]
FA R/W RIW RIW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0

\Z
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_ q il PT 3 28 (1) HS B KAE
[15:0] FOC_QUAX HU{R 3 [-32768, 32767

12.2.22 FOC_QMIN (0x40B6, 0x40B7)

FOC_QMINH (0x40B6)

DA 15 [ 1 | 13 | 12 [ 1 | 10 9 | 8
b FOC QMIN[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
FOC_QMINL (0x40B7)
Az 7 | e | 5 | 4 | 3 | 2 1 | o
4R FOC QMIN[7:0]
FKM RIW RIW RIW RIW RIW RIW RIW RIW
LEDALE] 0 0 0 0 0 0 0 0
fir £ iR
q i PT i) 5 10 4t fe/IME
[15:0] FOC_QMIN By 5 [ [ 32768, 32767
12.2.23 FOC__UD (0x40B8, 0x40B9)
FOC__UDH (0x40B8)
fir 15 | 14 13 | 12 [ 1 | 10 9 | 8
HHR FOC__ UD[15:8]

FRA R/W RIW RIW RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
FOC_ UDL (0x40B9)

A T | s 5 | 4 | 3 | 2 1 | o0

KR FOC_ UD[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A B4 iR
d il PT il #8550 tH 1 d Flr e
L15:0] FOC_UD A 5 [-32768, 32767]
12.2.24 FOC__UQ (0x40BA, 0x40BB)
FOC__ UQH (0x40BA)
fr 15 | 14 | 13 | 12 | 11 | 10 9 | 8
R FOC_ UQ[15:8]
HKM RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC__ UQL (0x40BB)
A 7 | e | 5 | 4 | 3 | 2 1 | o
4R FOC_ UQ[7:0]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0

\Z
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AL B £ D
) q il PT ¥ 28 5 H 1 g Bl E
[15:0] FoC_ta HY{E 7 B [-32768, 32767]
12.2.25 FOC__ID (0x40BC, 0x40BD)
FOC_ IDH (0x40BC)
A 15 | 14 | 13 | 12 [ 1 | 10 | 9 | 8
B FOC ID[15:8]

Byt R R R R R R R
EAhE 0 0 0 0 0 0 0 0
FOC__ IDL (0x40BD)
fr 7 6 | 5 | 4 | 3 [ 2 | 1] o

2R FOC_ ID[7:0]

E gt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fir B B3

] KEE M AT AL AR AR AT B 1 d Sl H IR

[15:0] FOC_ID HU{H 75 [-32768, 32767]

12.2.26 FOC__1Q (0x40BE, 0x40BF)
FOC  IQH (0x40BE)

fir 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
E4 S FOC_ 1Q[15:8]

HH R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
FOC_ TQL (0x40BF)

VA 7 6 | 5 | 4 | 3 [ 2 | 1] o0

G R FOC_ 1Q[7:0]
Byt R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
) KEEFRM AL AL AR AR AT B 1 g Sl IR
[15:0] FOC_1IQ HU{H 75 [ [-32768, 32767]
12.2.27 FOC__IBET (0x40C0, 0x40C1)
FOC_ TBETH (0x40C0)
AL 15 | 14 | 13 | 12 | 1 10 | 9 | 8
2K FOC_IBET[15:8]
gt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
FOC__ TBETL (0x40C1)
A 7 6 | 5 | 4 | 3 2 | 1] o
LR FOC IBET[7:0]
Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
fr LR Eiip
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[15:0]

FOC__ IBET

KAE IR A I AL bR AR A5 B 1 Bl FELIR
HU{H YR [-32768, 32767]

12.2.28 FOC_IQ_LPFK (0x40C0)

fir 7 | e | 5 | 4 3 2 1 0
B FOC_1Q LPFK
Byl W W W W W W W W
HEAiE 1 1 1 1 1 1 1 1
AL 2 Eiip
. FOC 1Q fKIEJEP 2%, BRIME N OxFF
[7:0] FOC_IQ LPFK 5 (0, 255)

12.2.29 FOC_ID_LPFK (0x40C1)

fr 7 | e | 5 | 4 3 2 1 0
L HR FOC_IQ LPFK
2T W W W W W W W W
=X DA 1 1 1 1 1 1 1 1
fir B B3
. FOC 1D RS HEH R, BRMEDY OxFF
[7:0] FOC_ID LPFK S5H (0. 255)

12.2.30 FOC__VBET (0x40C2, 0x40C3)

FOC__ VBETH (0x40C2)
fir 15 | 14 | 13 | 12 | 1 | 10 9 8
LR FOC VBET[15:8]
Byt R R R R R R R R
EAE 0 0 0 0 0 0 0 0
FOC_ VBETL (0x40C3)
fir 7 6 5 | 4 | 3 | 2 1 0
£ FOC__ VBET[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
AL B ik
) FOC Fibedar i B Fili FL
[15:0] FOC_ VBET (5% [ 32768, 32767
12.2.31 FOC_UDCPS (0x40C2, 0x40C3)
FOC_UDCPSH (0x40C2)
pr 15 | 14 | 13 [ 12 | 11 | 10 9 8
42 F FOC_UDCPS[15:8]
Byt W W W W W W W W
=X DA 0 0 0 0 0 0 0 0
FOC UDCPSL (0x40C3)
B |7 6 5 | 4 | 3 | 2 1 0
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2R FOC UDCPS[7:0]
2B W W W W W W W W
LR A[:N 0 0 0 0 0 0 0 0
fr ZFR ik
d A H s M AE
[15:0] FOC_UDCPS d % PT THE AI45 5 FOC__UD 5 FOC_UDCPS AN G 1% 21~ — Ak
HU{E TR [-32768, 32767]

12.2.32 FOC_UQCPS (0x40C4, 0x40C5)

FOC_UQCPSH (0x40C4)

HY B 78 BB [-32768, 32767]

Az 5 | 14 | 13 | 12 | 11 | 10 9 8
R FOC UQCPS[15:8]

M W W W W W W W
LEDALE] 0 0 0 0 0 0 0 0

FOC UQCPSL (0x40C5)

A 7 6 5 | 4 | 3 | 2 1 0
R FOC_UQCPS[7:0]

FA W W W W W W W
SAE 0 0 0 0 0 0 0 0

(A B Eiipuy

q B R AME(E

[15:0] FOC_UQCPS q h PT HHEAI45 5 FOC_ UQ 15 FOC_UQCPS AHAN G2 5] T —Hibh

12.2.33 FOC__VALP (0x40C4, 0x40C5)

FOC__ VALPH(0x40C4)
A 15 | 14 | 13 | 12 | 11 | 10 9 8
SR FOC_VALP[15:8]
Byt W W W W W W W W
HAE 0 0 0 0 0 0 0 0
FOC__ VALPL (0x40C5)
fir 7 6 5 | 4 | 3 | 2 1 0
£ FOC__ VALP[7:0]
eyt W W W W W W W
=X DA 0 0 0 0 0 0 0 0
AL B ik
. FOC Fedn i o Hi
[15:0] FOC_ VALP {55 [ [ 32768, 32767
12.2.34 FOC_FLUX (0x40C6, 0x40C7)
FOC_FLUXH (0x40C6)
o 15 | 14 | 13 [ 12 | 11 | 10 9 8
LR FOC FLUX[15:8]
Byt W W W W W W W W
=RDA[El 0 0 0 0 0 0 0 0
FOC FLUXL (0x40C7)
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hr 7 | s 5 4 | 3 | 2 1 | o
2R FOC_FLUX[7:0]
gt W W W W W W W W
HEAE 0 0 0 0 0 0 0 0
AL B £ D
, HE AL o
[15:0] FOC_FLUX W AE 36 P (0, 32767)
12.2.35 FOC__IC (0x40C6, 0x40C7)
FOC__ ICH(0x40C6)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
2K FOC_IC[15:8]

2 R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
FOC__ ICL (0x40C7)
fr 7 6 5 | 4 | 3 | 2 1 0

P S FOC_ IC[7:0]
2T R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fr B iR
] FKAREFRAZH C FHAH HLIRL
[15:0] FOC_Ic HU{E Y5 R [-32768, 32767]
12.2.36 FOC_LQ (0x40C8, 0x40C9)
FOC_L.QH (0x40C8)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
SRR FOC_LQ[15:8]

Byt W W W W W W W
EAE 0 0 0 0 0 0 0 0
FOC_LQ (0x40C9)
fir 7 6 5 | 4 | 3 | 2 1 0

P FOC_LQ[7:0]

eyt W W W W W W W
=X DA 0 0 0 0 0 0 0 0
AL B ik

) Q LA

[15:0] FOC_LA HUEEH (0, 32767)
12.2.37 FOC__IB (0x40C8, 0x40C9)

FOC__ IBH (0x40C8)

A 15 | 14 | 13 | 12 | 11 | 10 9 8
LR FOC IB[15:8]

Byt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC _ IBL (0x40C9)
fr 7 6 5 | 4 | 3 | 2 1 0
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2R FOC  IB[7:0]
eyt R R R R R R R R
LR A[:N 0 0 0 0 0 0 0 0
fr ZFR ik
) KAESASH B AHAH HLIR
[15:0] FOC_IB HY 4B J6 B [-32768, 32767]
12.2.38 FOC_LD (0x40CA, 0x40CB)
FOC_LDH (0x40CA)
A 5 | 14 | 13 | 12 | 1 | 10 9 8
2K FOC LD[15:8]
eyt W W W W W W W
EAiE 0 0 0 0 0 0 0 0
FOC_LD (0x40CB)
fr 7 6 5 | 4 | 3 | 2 1 0
P S FOC LD[7:0]
eyt W W W W W W W
EAiE 0 0 0 0 0 0 0 0
fr B iR
. D #ly LA
[15:0] FOC LD {3 0, 32767)
12.2.39 FOC__IA (0x40CA, 0x40CB)
FOC__ TAH (0x40CA)
A 15 | 14 | 13 | 12 | 11 | 10 9 8
SRR FOC  TA[15:8]
Byt R R R R R R R R
HAE 0 0 0 0 0 0 0 0
FOC  TAL (0x40CB)
fir 7 6 5 | 4 | 3 | 2 1 0
2R FOC__ TA[7:0]
eyt R R R R R R R
DA (=N 0 0 0 0 0 0 0 0
AL B ik
) KAREFRAZ A A FHAH HLIAL
[15:0] FOC_IA HUB 75 [ [-32768, 32767]
12.2.40 FOC__ THETA (0x40CC, 0x40CD)
FOC THETAH (0x40CC)
pr 15 | 14 | 13 [ 12 | 11 | 10 9 8
LR FOC THETA[15:8]
KA RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
FOC _ THETAL (0x40CD)
AL 7 6 5 | 4 | 3 | 2 1 0
2 FOC THETA[7:0]
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P EEEE FU6522 62 72

Byt RIW RIW RIW RIW RIW RIW RIW RIW

LR A[:N 0 0 0 0 0 0 0 0

L ZFR ik
FOC i Hi f1
) HU{E 75 ) [-32768, 32767]

L15:0] FOC__THETA -32768 ~ 32767 % N-180° ~ 180°

f]: FOC__THETA = 8192, X}%iffEE N 8192/32768*180° = 45°

12.2.41 FOC__ETHETA (0x40CE, 0x40CF)

FOC__ETHETAH (0x40CE)
AL 5 | 14 | 13 | 12 [ 11 | 10 9 8
R FOC ETHETA[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC__ ETHETAL (0x40CF)
fir 7 | e | 5 | 4 | 3 | 2 1 0
k4 FOC_ ETHETA[7:0]
FKA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fr B Eiipuy
B fE A s M R (B2 FOC_THECOMP /i B A E) #& R 5
FOC THETA —3{
[15:0] FOC ETHETA L LT i
BUE JaE [-32768, 32767]

12.2.42 FOC__EALP (0x40D0, 0x40D1)

FOC__EALPH (0x40DO0)

A 15 | 14 | 13 | 12 | 11 | 10 9 8
ZRR FOC EALP[15:8]
Byt R R R R R R R R
HAE 0 0 0 0 0 0 0 0
FOC__ EALPL (0x40D1)
fir 7 6 5 | 4 | 3 | 2 1 0
2 FOC__EALP[7:0]
eyt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
AL B ik
) ARG S o Bl s H Bl 35
[15:0] FOC_EALP HUB 75 [ [-32768, 32767]
12.2.43 FOC_ EBET (0x40D2, 0x40D3)
FOC__ EBETH(0x40D2)
pr 15 | 14 | 13 [ 12 | 11 | 10 9 8
LR FOC EBET[15:8]
Byt R R R R R R R R
EAhE 0 0 0 0 0 0 0 0

FOC EBETL (0x40D3)

\Z 181

www.fortiortech.com



Fortior Tech

P EEEE FU6522 62 72
AL 7 | 6 5 4 | 3 ] 2 1 0
2 FOC_EBET[7:0]
eyt R R R R R R R

LR A[:N 0 0 0 0 0 0 0 0
AL B £ D

) ARG S B il s B Bl 35
[15:0] FOC__EBET g (8505 [ 32768, 32767]
12.2.44 FOC__ EOME (0x40D4, 0x40D5)
FOC__EOMEH (0x40D4)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
2K FOC_EOME[15:8]

KA RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
FOC__EOMEL (0x40D5)
fr 7 6 5 | 4 | 3 | 2 1 0

P S FOC__EOME[7:0]

KA RIW RIW RIW RIW RIW RIW RIW RIW

=X DA 0 0 0 0 0 0 0 0
fr B iR

] {7 R A o H T
[15:0] FOC__EOME HU{E Y5 R [-32768, 32767]
12.2.45 FOC__UQEX (0x40D6, 0x40D7)
FOC_ UQEXH (0x40D6)
(VA 15 | 14 | 13 | 12 [ 11 [ 10 9 8

SRR FOC UQEX[15:8]

Byt R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC_ UQEXL (0x40D7)

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

£ FOC__ UQEX[7:0]

eyt R R R R R R R

=R DA 0 0 0 0 0 0 0 0
AL B ik

Q i PT 4 il 8% v HHAEL
3: FOC  UQ - FOC QMAX
_ M FOC_UQ > FOC QMAX, FOC UQEX AiEfH
[15:0] FOC__UQEX 2 FOC__UQ < FOC_QMAX, FOC_ UQEX N1l
{5 FOC__UQEX ] SZEI 55 ff 42 i
HU{E Y5 [-32768, 32767]
12.2.46 FOC_KFG (0x40D6, 0x40D7)
FOC_KFGH (0x40D6)
) 15 | 14 | 13 [ 12 | 11 | 10 9 8
LR FOC KFG[15:8]
KA v o[ ow [ ow [ w ] w ] w W W
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g | o | o o | o | o | o | o | o
FOC_KFGL (0x40D7)
fr 7T | 6 5 | 4 | 3 | 2 | 1t | o

2 FOC KFG[7:0]
eyt W W W W W W W W
EAiE 0 0 0 0 0 0 0 0
AL B £ D
FG HiH5 R
& FARYE FOC_EOMELPF Al FOC_KFG 45 Y FG X M [ i AH, AN
P HAEE F ) TIMA  ARR, TIM4  ARR/2 BEH%| TIM4 DR
) HREARIESH FC =4
[15:0] FOC KFG g (35 F [0, 65535 ]
vE: FOC_KFG = 0 NAMERELLINGE, W FOC KRG W, T
Timerd PIRTER 5> 40 2% TIM4_CRO[T4PSC]

12.2.47 FOC__POW (0x40D8, 0x40D9)

FOC__POWH (0x40D8)
fr 16 | 15 1“4 | 13 | 12 | 1 10 9
R FOC__ POW[15:8]
KM R R R R R R R R
SAE 0 0 0 0 0 0 0 0
FOC__ POWL (0x40D9)
fr 7 6 5 | 4 | 3 | 2 1 0
SRR FOC__ POW[7:0]
HKM R R R R R R R R
XA 0 0 0 0 0 0 0 0
A B iR
HIHL D) %
[15:0] FOC__POW BB Y5 R [-32768, 32767]

12.2.48 FOC_EOMEKLPF (0x40D8)

A 7 | e | 5 | 4 | 3 2 1 0
4R FOC_EOMEKLPF
Byt W W W W W W W W
XA 0 0 0 0 0 0 0 0
A E #iR
552 B AL B BE FOC_EOMELPF FRIG I 8 i 52 %
[7:0] FOC_EOMEKLPF LPF [T ST A a3
Y [1, 2551 %F B i€k R B [1/32768, 255/32768]

12.2.49 FOC__IAMAX (0x40DA, 0x40DB)

FOC__ TAMAXH (0x40DA)
VA 15 | 14 | 13 [ 12 | 11 | 10 9 8
2R FOC_ TAMAX[15:8]
R R R R R R R R R
SAH 0 0 0 0 0 0 0 0
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FOC  TAMAXL (0x40DB)
L 7 6 5 | 4 | 3 | 2 1 0
2R FOC_ TAMAX[7:0]
eyt R R R R R R R
LR VAN 0 0 0 0 0 0 0 0
AL B £ D
A FH HRI B AR
TESRH) A AHE RO, (R 75 20— AN B R A Re 759 31 v SR 1Y)
) 18, 75520 E AT BE 27N
[15:0] FOC__LANAX i KAEA S AFNE 0, T E FOC_CR2[ICLR] = 1%} FOC_ TAMAX
H0
Hfa JaEl [-32768, 32767]

12.2.50 FOC__IBMAX (0x40DC, 0x40DD)

FOC_ TBMAXH (0x40DC)
r 15 | 1 | 13 | 12 | 1 | 10 9 8
k4 FOC_ IBMAX[15:8]
KM R R R R R R R R
LEDALE] 0 0 0 0 0 0 0 0
FOC__ IBMAXL (0x40DD)
Az 7 6 5 | 4 | 3 | 2 1 0
R FOC__ IBMAX[7:0]
M R R R R R R R
SAE 0 0 0 0 0 0 0 0
(A B iR
B AH HEL B KA
10 B AR RME, AN TS AR A s 2T 5
= RIUES E S UL N T AN
[15:0] FOC__IBUAX R R 2 E B 0, 7 W B FOC CR2[ICLR] = 1 %
FOC__ IBMAX i 0
H A il [-32768, 32767]
12.2.51 FOC__ICMAX (0x40DE, 0x40DF)
FOC  ICMAXH (0x40DE)
fr 15 | 14 | 13 | 12 | 1 | 10 9 8
R FOC_ ICMAX[15:8]
B! R R R R R R R
XA 0 0 0 0 0 0 0 0
FOC  ICMAXL (0x40DF)
A 7 6 5 | 4 | 3 | 2 1 0
L FK FOC_ ICMAX[7:0]
St R R R R R R R R
SAH 0 0 0 0 0 0 0 0
fr ER iR
C HHE R B A E
[15:0] FOC  TCMAX WA C MR AME, FHNFSE AR AR R
5, 73 FIE T BE 2/
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i KAEA S AFNE 0, T E FOC_CR2[ICLR] = 1%} FOC_ TCMAX

H0
HfE JaE [-32768, 32767]

12.2.52 FOC_EFREQMAX (0x406F)

B e [0, 127]
0 ~ 127 XFREEEE 0 ~ 32767

E: mmhiN LI, hIhEER AL

A 7 | e | s | 4 | 3 | 2 1 | o
2R FOC EFREQMAX[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 0 1 1 1 1 1 1 1
L ZFR ik
omega 5 N1H
{258 omega [15:8] KT Z AR, H &% HHEE OME AN
FOC_CRO[OMAS] = 0: FOC EFREQMAX*256
(7:0] FOC_EFREQMAX FOC_CRO[OMAS] = 1: FOC EFREQHOLD

12.2.53 FOC_DKP (0x4070, 0x4071)
FOC_DKPH (0x4070)
fr 15 | 14 | 13 [ 12 | 11 | 10 9 8
R FOC_DKP[15:8]
et R R/W R/W RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
FOC_DKPL (0x4071)
fir 7 | e | 5 | 4 | 3 | 2 1 | o
HHR FOC_DKP[7:0]
FRA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA B iR
D % PT LA 544
1520 FOC DY i v e (0, 32767) , ferfirfidy 0, Q12 #K
12.2.54 FOC_EKP (0x4074, 0x4075)
FOC_EKPH (0x4074)
VA 15 | 14 | 13 [ 12 | 11 | 10 9 8
R FOC_EKP[15:8]
Bt R RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC_EKPL (0x4075)
A 7 | e | 5 | 4 | 3 | 2 1 [ o
R FOC_EKP[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A B #iR
[15:0] FOC_EKP BB I0 A1 B A 4 PT 155 28 16 KP B8, a1 0, Q12 4%k
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|

| HufE i [0, 32767]

12.2.55 FOC_EKI (0x4076, 0x4077)

FOC_EKIH (0x4076)
L 5 | 14 [ 13 [ 12 [ 1 [ 10 [ 9 [ 8
B FOC_EKI[15:8]
St R RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
FOC_EKIL (0x4077)
L 7 6 5 | 4 | 3 | 2 1 0
ZFR FOC_EKI[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A B iR
[15:0] FOC EKI B BRI A B A PT PSR KT 28, s itE N 0, Q15 4%k
- (A [0, 32767]

12.2.56 FOC_KSLIDE (0x4078, 0x4079)

FOC_KSLIDEH (0x4078)

fr 5 | 14 | 13 [ 12 | 1 | 10 | 9 [ 8
KR FOC KSLIDE/FOC PLLKP[15:8]
FKA R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_KSLIDEL (0x4079)
fir 7 6 5 | 4 [ 3 | 2 1 0
R FOC_KSLIDE/FOC PLLKP[7:0]
et R/W R/W RIW R/W R/W R/W RIW RIW
XA 0 0 0 0 0 0 0 0
A B iR
FOC CR2[ESEL] = 0: 4y SMO 325 2%k, Q15 %=
[15:0] | FOC_KSLIDE/FOC_PLLKP | FOC_CR2[ESEL] = 1: A PLL HJ PI #4280 KP 2%, Q12 #%=4
BEUEYEE [0, 327671, HmifilE N 0

12.2.57 FOC_EKLPFMIN (0x407A, 0x407B)

FOC_EKLPFMINH (0x407A)
A 15 [ 14 | 13 | 12 | 11 [ 10 | 9 | 8
R FOC_EKLPFMIN/FOC PLLKPI[15:8]

K R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_EKLPFMINH (0x407B)
fr 7 | 6 | 5 | 4 | 3 [ 2 ] 1] o

R FOC_EKLPEMIN/FOC PLLKPI[7:0]
KA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A AR iR
[15:0] FOC_EKLPFMIN/FOC_PLLKI | FOC_CR2[ESEL] = 0: A SMO ] Jx Hi 2 38R i I8 28 B0 B /)N
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fHo Yl A 5 B R RECD TR, 5aH 55T &
/ME, Q15 #%3,

FOC CR2[ESEL] = 1: PLL [ PI #5281 KI R%0, Q15 =X
HUETaE [0, 32767], fmhitE N 0

12.2.58 FOC_DKI (0x407C, 0x407D)

FOC_DKIH (0x407C)
A 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
b FOC DKI[15:8]
St R RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
FOC_DKIL (0x407D)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
ZFR FOC_DKI[7:0]
FHM RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A £ iR
D % PT (IR 4> S5
[15:0] FOC_DKL WL (0, 32767) , SR 0, Q15 HR

12.2.59 FOC_OMEKLPF (0x407E, 0x407F)

FOC_OMEKLPFH (0x407E)
hr 5 | 14 [ 13 | 12 [ 1 [ 10 [ 9 [ 8
KR FOC_OMEKLPF[15:8]
KA R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_OMEKLPFL (0x407F)
A 7 6 5 | 4 | 3 | 2 1 0
R FOC_OMEKLPF[7:0]
et R/W R/W R/W R/W R/W RIW RIW RIW
p=K0A:) 0 0 0 0 0 0 0 0
A B iR
il B Ak B B B IR R, memiifER 0, Q15 4% K
[15:0] FOC_OMEKLPF iy (80505 [0, 32767]

12.2.60 FOC_FBASE (0x4080, 0x4081)

FOC_FBASEH (0x4080)

A 15 | 14 | 13 [ 12 | u [ w0 [ 9 [ s
S FK FOC_FBASE[15:8]
B! RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_FBASEL (0x4081)
fr 7 | e | 5 | 4 | 3 | 2 | 1 | o
L FK FOC_FBASE[7:0]
A RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
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e BBEE FU6522 62 72
A £ iR

fili 45 (R A T 1 1
HUE G0, 32767]

[15:0] FOC_FBASE FOC_FBASE = fbase*Ts*32768
fi]: fbase = 200Hz, Ts = 62. 5ps, N FOC_FBASE =
200*0. 0000625*32768 = 409 (0x199)

12.2.61 FOC_EFREQACC (0x4082, 0x4083)

FOC_EFREQACCH (0x4082)

A 5 | 14 | 13 [ 12 | 1 | 1w | 9 | 8
B FOC_EFREQACC[15:8]

FRA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC EFREQACCL (0x4083)

AL T | e | 5 ] 4 | 3 | 2 [ 1 ] o

ZFR FOC_EFREQACC([7:0]

FKA RIW RIW RIW RIW RIW RIW RIW RIW

SAE 0 0 0 0 0 0 0 0

A B Eiipr

fEEgs o A B R A FE I B, FOC_EFREQACC N HEA 24 A7, #x%
NS L. BA S N 16 7.
HUEYE I [0, 65535]

[15:0] FOC_EFREQACC #: fbase = 200Hz, X% pp = 4, N speed base =
60*fbase/pp = 3000rpm. % EHZH & 3rpm, M| FOC_EFREQACC
= 3rpm/speed base*32768*256 = 8388 (0x20C4) -

12.2.62 FOC_EFREQMIN (0x4084, 0x4085)

FOC_EFREQMINH (0x4084)

fir 15 | 14 | 13 [ 12 | 11 | 10 9 8
HHR FOC_EFREQMIN[15:8]
et R/W RIW R/W RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
FOC_EFREQMINL (0x4085)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
4R FOC_EFREQMIN[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XDA] 0 0 0 0 0 0 0 0
A B iR

b5 A BE V)3 BRI, FOC_EFREQMIN Y54 24 £, b NFFS
fro S NE 16 fiL

B 2SR b A R UL e, UGB N Tz B, G AR R
il £ BE

[15:0] FOC_EFREQMIN HUH i [-32768, 32767] .

%: fbase = 200Hz, tR*%{pp = 4, N speed base =
60*fbase/pp = 3000rpm. ¥ & VIS E B/ LN
30rpm, M| FOC_EFREQMIN = 30rpm/speed base*32768 =

327 (0x147) .
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12.2.63 FOC_EFREQHOLD (0x4086, 0x4087)

FOC_EFREQHOLDH (0x4086)

A 15 | 14 13 | 12 | 1 | 10 9 8
R FOC_EFREQHOLD[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
SAiE 0 0 0 0 0 0 0 0
FOC_EFREQHOLDL (0x4087)
A T | s 5 | 4 | 3 | 2 1 0
ZFR FOC_EFREQHOLD[7:0]
Bt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A B ik
{52 B oI P B R{EL, FOC EFREQHOLD PNEBN 24 f7, fmafhi A%
ShL. BB NS 16 AL
2 fiki BB R0 B /N T FOC_EFREQMIN, i sl s 82 448 o 381 48 T i% A
1 N8
[15:0] FOC_EFREQHOLD sy (5 [ [ 32768, 32767
f5: fbase = 200Hz, X% pp = 4, M speed base =
60*fbase/pp = 3000rpm. % & %55 FF Bt KAl N 60rpm, N
FOC_EFREQHOLD = 60rpm/speed base*32768 = 655 (0x028F) .

12.2.64 FOC_EK3 (0x4088, 0x4089)

FOC_EK3H (0x4088)
fir 15 | 14 13 | 12 | 11 | 10 9 8
R FOC_FK3[15:8]
et R R/W R/W RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
FOC_EK3L (0x4089)
AL 7T | 6 5 | 4 | 3 | 2 1 0
R FOC_EK3[7:0]
KA R/W RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
LA AR Eiipuy
B E A E =R, &ESAEN 0, Q15 #%2
15:0] FOC_EKS BUEEHI [0, 32767]
12.2.65 FOC_EK4 (0x408A, 0x408B)
FOC_EK4H (0x408A)
pr 15 | 14 13 | 12 | 11 [ 10 9 8
R FOC_EK4[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
FOC_EK4L (0x408B)
A 7 | 6 5 | 4 | 3 | 2 1 0
S FK FOC_FEK4[7:0]
FA R/W RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
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fr ZFR ik
AR HERE A RZE, Q15 #%58
HfE JaE [-32768, 32767]

[15:0] FOC EK4

12.2.66 FOC_EK1 (0x408C, 0x408D)

FOC_EK1H (0x408C)
A 15 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
B FOC_EK1[15:8]
St R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_EK1L (0x408D)
AL v | e | 5 [ 4 | 3 | 2 [ 1 | o
B FOC_EK1[7:0]
FRA RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A LR iR
EESRMAE AN E N RE &SAEN 0, Q15 F%2
[15:0] FOC EK1 By (850 [ [0, 32767]

12.2.67 FOC_EK2 (0x408E, 0x408F)

FOC_EK2H (0x408E)
fir 15 | 14 | 13 [ 12 | 1 [ 10 [ 9 [ 8
HHR FOC_EK2[15:8]
FRA R RIW RIW RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
FOC_EK2L (0x408F)
AL v | e | 5 [ a4 | 3 | 2 [ 1 | o
AR FOC EK2[7:0]
et R/W R/W R/W R/W R/W RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A B iR
fhEAALE B E R &EAERN 0, Q15 Fa
[15:0] FOC_EK2 Bl [0, 32767)

12.2.68 FOC_IDREF (0x4090, 0x4091)

FOC_TDREFH (0x4090)

fr 15 | 14 | 13 | 12 | 1 [ 10 [ 9 [ 8
R FOC_IDREF[15:8]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_IDREFL (0x4091)
A 7 | e | 5 [ a4 | 3 | 2 [ 1 | o
L FK FOC_IDREF[7:0]
A RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
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fir %7K i
. FI P48 2 169 d BRI & M
[15:0] FOC_IDREF H {1 76 il (32768, 32767

12.2.69 FOC_IQREF (0x4092, 0x4093)

FOC_TQREFH (0x4092)

A 15 | 14 [ 13 [ 12 | 1 [ 10 [ 9 [ 8
B FOC_IQREF[15:8]
S| RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
FOC IQREFL (0x4093)
AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
R FOC_TQREF([7:0]
Syt RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A LR iR
H P4 5E /M o Bl RTE 2E
[15:0] FOC_LQREF AU 3t B [-32768, 32767

12.2.70 FOC_QKP (0x4094, 0x4095)

FOC_QKPH (0x4094)

fr 5 | 14 | 13 | 12 | u | 10 | 9 | 8
E4 s FOC_QKP[15:8]
FRA R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_QKPL (0x4095)
AL v | e | 5 [ a4 | 3 | 2 [ 1 | o
AR FOC_QKP[7:0]
et R/W R/W R/W R/W R/W RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
A B iR
[15:0] FOC QKP q i PT #4810 KP 2R3, S8 0, Q12 #%3K
- HUE IR0, 327677, Xt Q12 HUE L [0, 8]

12.2.71 FOC_QKI (0x4096, 0x4097)

FOC_QKTH (0x4096)

A 15 | 14 | 13 | 12 [ un [ w0 [ 9 [ 8
Es FOC QKI[15:8]
Byt R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
FOC_QKIL (0x4097)
A 7 6 5 | 4 | 3 | 2 1 0
4R FOC QKI[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
fr | AR iR
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[15:0]

FOC_QKI

q il PT #4510 KT R EL, i 0, Q15 A%

BEYE R [0, 327671, X & Q15 BR{E YE R [0, 1]

12.2.72 FOC__UDCFLT (0x4098, 0x4099)

FOC__ UDCFLTH (0x4098)
£ | 15 | 14 | 13 | 12 | uu | 1w | 9 | 8
4 HR FOC UDCFLT[15:8]
Bt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
FOC_ UDCFLTL (0x4099)
A 7 6 5 | 4 | 3 | 2 1 0
SR FOC__ UDCFLT[7:0]
Byt R R R R R R R
=X DA 0 0 0 0 0 0 0 0
A B4y ik
PV G P RELR L R
FOC HEH 0 BELL FEUE RAE, Y3 515 %) FOC__UDCFLT. mJLAE#E ADC
JEIE 2 (MRS ) B I IE 14 (N EHEEL A ) -
[15:0] FOC__ UDCFLT A u R [0, 32767]
1 BEERH R 1/6 43 %3 ADC, ADC (2% A 5V, BIRRZE &
HISRRETEREI N OV ~ 30V, FOC_ UDCELT 4 19661 (0x4CCD) , W£EZE
L = 19661/32768*5V%6 = 18V,

\Z
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13 Timerl

13.1 Timerl {&{Ei5iBE

Timerl & —A 16 A BB A TS A —A 16 f7 /) E it E it Hedd. Timerl 1%
FI-T BLDC HHL 7 9KEN . Timerl BAA 4 R e
W16 A BB ATTHE T S T ARG I al R AR 2 TR B RN (D 60 FERT D),
AR A7 ARG I S U iR 45 A 1 e 1)
W16 A B E R TR AL B A I B AR AR, DA AR S (SR PRk
Fsf 0] (2% 157 8 ARG ) o
3 PLAT YRR I IMAT A RGO BT 340, o3 AT B S i AN TS A B
A BT 5 1R SRR A S8 T T
A BRI SRR NG 5 7 A B T R AL B S S
7 SARAS T AF AR P LU A A
6 /> T
Timerl W& WA 13-1 Fi7s.

SYSCLK |

counter
underflow

to
CMP&DRIVER&ADC

] 13-1 Timerl P EB&5 1
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13.1.1 Timer1 i+&i8aT

TIBRS
TIPDIF
— 0] ONT RESET
TIWTIF
)

SYSCLK

clk

data update

TIPDIF

TIADIF

| TIRCEN |

13-2 WG

Timerl (& — M Mids, — A 16 A EiHEEEA T s, —A> 16 Az ia) B HEIR E A s .

13.1.1.1 ¥0EE

G A N FR GRS Bl BEAT 43 AR, AR AR T SRS R B T S I v O B R . S AR
TIM1_CR3[T1PSCHzl, wlik#E 8 s RE. HTXAMEHIZA A A R, MR ECER )G
SNSRI RATR, BT DANCTE B A T AR A S B B oA AR BB AR . BRI 1 A%
N clk_pscl=SYSCLK/(2"TIM1_CR3[T1PSC]). Z4il)& B #hiiix 5 TIM1_CR3[T1PSCIHI % &

% 13-1 ffirs.

% 13-1 735 B 294725 TIML_CR3[T1PSCIA [FME % 3 it iz

TIM1_CR3[T1PSC] ;ig clk_pscl (Hz) TIM1_CR3[T1PSC] ;ig clk_pscl (Hz)
000 1 24M 100 16 1. 5M
001 2 12M 101 32 750k
010 4 oM 110 64 375k
011 8 3M 111 128 187. bk
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13.1.1.2 BEAHEES

BRI A 16 frm BBl oh #ds, tHE(E Y TIML__BCNTR. 2447 B AG I B
TIM1_SR[TA1PDIF] & ¥ & 5 NI b TIM1_SR[TIWTIF)(H TIM1_CR2[T1BRS]ik £%) /7 4= i},
TIM1__BCNTR 4aT it BB s 7t 3K %5 7 4% TIM1__BCCR, [Fli TIM1__BCNTR i 0 H-EHFF
GaTHE. TIM1__BCCR ic Sk IS A7 B A I o T B 70 5 NI w2 (A1 FR IR TR (R 60 82 (1B
). 1ZB A AT 20 2 RCRF¥JEE N 60 A #EF N TIML_BCOR %7 7 #%, R &E it
TIM1_CRO[TICFLT]#E. %4 TIM1__BARR H3j##fiifE(TIML_CR1[BAPE] = 1)i, TIM1_BCOR
B MEE N TIML_ BARR 27585, 24 TIM1__BCNTR iF¥UE%5T TIM1__BARR I, JEATH¥8
i W AR S AL TIML_SR[T1BOIF]E 1. dniRAEResaml s, W= EHmanfE, FEATHEENE 0.
URAEBE SR A, WA A A 295 0, — BRI OXFFFF i J5 B 303 0.

TIM1__BCNTR

OxFFFF }— — — — — — — — — —

TIML BCNTRSTIML BCCR Set BOIF
TIMLBCOR->TIMI BARR
TIMI_BARR [~ — — — — ZZ —\\— __________ | I—

TIM1 CRO[TIFORC] = 0

0x0000

TIM1 _BCNTR

OxXfFFF - — — — — —m —m — — — — — — — — — — — — — — — —

Force Commutation
TIMI__BCNTR->TIMI__BCCR Set BOIF

TIML _BCOR->TIML BARR / \

TIMI _BARR

TIM1 CRO[TIFORC] = 1

0x0000

13-3 B2 E

FHIEA(TIML_IER[TIMAME] = 1)if, TIM1__BCNTR AFith TIM1_CR2[T1BRSH% 15 {7,
[IERYEEE-% Na E  wbinic -2 L =K VAR
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13.1.1.3 EitEEs

PGS EE - 16 fom Eib BB Ay, tH 8By TIMI__RCNTR. 241t % %I
TIM1__RARR WBCEMERS, 74 Biidift, SmEGHEES LR bRE A TIML_SR[TIROIFIE 1,
TIM1_RCNTRi% 0, MAHdifEA: TIM1_CRO[TIRCEN]#:E 0, BE#iHEaE bahE. Ar AN b i
S NI A TIM1_CRO[TAIRCEN]E 1, SIS A3 E BT A5

TIM1__RCNTR overflowoverflow overflowoverflow

TIM1__RARR = BCORkCSEL \ 4 A } A

TIM1__RARR = BCOR*BSEL ~ | . ./~ \ .

0 A A ¢
TIPDIF TIWTIF T1PDIF TIWTIF

el 13-4 FEBHH AR
13.1.2 (IEEN

13.1.2.1 (USBENES

TIM1_CRI[TITISEEFAL BEAME SR EH CMPO/L/2(CMP Az B GPIO(Hall &8s B
). ADC(ADC iz EA5il). FtE HALL CR[HALLSEL]EFE GPIO SKiE T P1.4/P1.6/P2.1(Th L H:# o
() Hall 15 5% A% 1) Ek P0.2/P3.7/P3.6. TIM1_CRI[TLINML % CMP/GPIO M5 S H3E T I -
A BRI, A BRI A A EAS ISy CMPIGPIO A B A F 4+ F1 ADC Ao B Al

FF.
® B
~
= gy

13-5 fir B A N T HEAE ]

P0.2/P3.7/P3.6 0

P1.4/P1.6/P2.1 1

TIPDIF
TIADIF
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13.1.2.2 CMP/GPIO A EeiNEE{4

fid & 75 47 2% 41 TIM1_DBRA/2/3/4/5/6/7[TICPE], ik B NS 5 KA B0 “Mm AR
CMP/GPIO i B & Wl {5 5 A BUR 2k Es, A7 B %, CMPIGPIO A B A I 3 4F b AL
TIM1_SR[T1PDIF]# & 1. TIM1_CRA[T1CST}#i TIM1_DBR1/2/3/4/5/6/7[T1CPE]HINF »

TICPE 000 X 001 X 100 X 111 ><
CMP/GPO signal (W) | | 3

CMP/GPO signal(V) || B
CMP/GPO signal (W) | | |
position detect 1 ﬁ — ﬁ :ﬁ 1nre£nase f :

i Detect U phase rise 1 Detect U phase d p 1

. ! ! ! ouble edge !

<« obeteet oy edge . gl cdee g detection

13-6 A7 B AT 7 ]
TIM1_DBR1/2/3/4/5/6/7[T1CPE]R E I N HIH 2T 13-2 FioR.

# 13-2 AN[F TIM1_DBR1/2/3/4/5/6/7[TACPE] | ()43 %5y

CPE £z CPE iR

000 0 100 R U KR B, U AR s 284 i
001 R0 U AR ETHE, U AR e g i A 101 R W AR _ETHIE, WA B L as A B
010 R W AR T BIR, WAH XS L geAdi e 110 RV AR BRIE, VAR L B e
011 KV AH ETHE, VAR e e i pe 111 R = A, = AN LR A

13.1.2.3 ADC {EieNH 4

TIM1_CR3[T1TISPE LA EARIME SHANIER H ADC I, Timerl #%ii] ADC RA& i@ AH BRI
BB, T Em AR
TIM1_URES =K x TIM1_UCOP — TIM1_UFLP
Hr,
K: ADC {or B AGI 2 %k
TIM1__UCOP: F:@AH B & 1) ADC KAH1H
TIM1__UFLP: &7 HE ) ADC SRAFAE
TIM1_DBR1/2/3/4/5/6/7[TLCPE]¢tE K. TIM1__UCOP I TIM1__UFLP KBRS X, BAktngk
13-3 7R
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#* 13-3 TIM1_DBR1/2/3/4/5/6/7[T1CPE]5 K. TIM1_UCOP 1 TIM1__UFLP R &

CPE iR

000 TR

001 K4 TIML KR, TIM1 UCOP >4 W AHHE, TIMI UFLP 5 U AHHLH
010 K >4 TIML KF, TIM1 UCOP >~ U #HHE, TIMI UFLP 5y WAHHL A
011 K4 TIM1__KR, TIML__UCOP 24 UAHHH, TIM1_UFLP 4V AHHL &
100 K A4 TIM1__KF, TIM1__UCOP Jy V A&, TIMI__ UFLP 24 U fHHL &
101 K4 TIML KR, TIM1 UCOP A4 V A#HHLHE, TIMI_UFLP 4 W AHHLE
110 K >y TIML KF, TIM1 UCOP A WAHHLE, TIML UFLP 24V AHHL %
111 TR E

2 TIM1__URES KAIEGAAMLES, fillk ADC A7 BRGNS, ADC A7 &G A b S bR &AL
TIM1_SR[T1ADIF]& 1. 4% ADC o7 B kil 2% K 7] 248 ADC o7 BRI Sl A B, AT R I
A A

13.1.2.4 ¥
CSOND | i CSOND | i CSOND i i CSOND i
itoffdelay § itoffdelay i itoffdelay i itoffdelay
‘ <« g e— il e ‘ <« |
PIM out ‘ L [ L L L
PWM ON Detection interval | | i i i | | | i i |
PWM OFF Detection interval % § ; ‘ i ! ! | ; ‘
L I e T I . S
CSOFFD CSOFFD CSOFFD CSOFFD

K 13-7 RFEX (A 1&

HI 52 B Dy R AT TP O FE RS2, RN S S E TR A PWM St @R E
CMP_SAMR[CSOFFD]f1 CMP_SAMR[CSOND]PL KX CMP_CRA4[FAEN], ] B ah 34 RAE X 8]
PASRASA I BREIIME S . 24 TIML_CR3[TLTIS]RE M 01 5% 10 i, Timerl 7£iZ%RAEX 0] 3 At GE
CMPO/L/2 %t J FaBh #4555 A4 I Ll e 4 SR 5l 3l ADC SREE RS MR L

PEARFEX X E, 155% 28.1.4 #1i,
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13.1.2.5 iEik

SYSCLK

INMx 00 § L0l
Before filter § §
After filter § ‘

8clk

K 13-8 JEBARBL 7 ]

JEUE LS ARYE TIM1_CR3[T1INM]5 CMP_CRA[FAEN]ATEFRIERR K 75 Ny 8/16/24/32/64/96 M)
AR CMPIGPIO [ A\ WS o REIEIL DR, JEUE S 15 5 2 LLIE Ik il 15 5 K HEZE R
8/16/24/32/64/96 M} & 3.

13.1.3 EABI R
[ T1OPS |
[ TIMI_CR4 ]wr signal |
00 TIMI DBRL/2/3
Reload %rflow event for reversing tining | S /4/5/6/7
[TIPDIF | ox{ TIADIF | 0
11

13-9 5 A} FHER

¥ TIM1_DBR1/2/3/4/5/6/7 FH s (42 645 5% N IRSEEL DRV_CMR J&, 5 N7 A W fil
Ko BBl TIM1_CRO[TIOPSPE# il k5, FIIEHH iR BEAHEES il & 5L
BRI WA . SN FERWTRAE S, B PR EAL TIML_SR[TIWTIF]E 1, [N
 TIM1_CRA[T1CSTI{E 001 ~ 110 2 [], TIM1_CR4[T1CSTIHZhN 1.

13.1.4 Timerl FAlR

Timerl f5 6 A~ HTiE R IE:
B ARSI b T
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FETHER I L i
EYNSEn

M S A AR T
CMP/GPIOA E Al iy
ADCHE I H

T1BOIF

TIBOIE

TIROIF
TIROIE

TIWT IF
TIWT IE

timl intr

Loy

TIPDIF
TIPDIE
TIBDIF
TIBDIE
TIADIF
TIADIE
& 13-10 Timerl W
13.2 BLDC EB#l75;H3EE]

Bt BLDC HIMLT7 3R], Timerd Bic& CMPO/1/2 Al Driver SN T D Re:
B H3dak 60 FERF A, RS 1E 60 FEREHER A]
LR ZIO EAS S, T E 35
H WAL R, RIFESLIR (R Y, 15 1k P 38R
1 B4 i) AT B I S DB AR PR 18], SR E B
B4 CMP_CR2[CMPOSEL], H#%#| CMPO/1/2
A B U R S BT DR 3R F TR AT R, (55 R S5 T TiE B B
8 DRV_CMR & Arde, H3HEH| 6 2 PWM fith
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13.2.1 F5iEEEhRY7 %48

TIM1_CRA[TICSTZ AR HAIRE 0 ot R PPIREs, W& 7 wTAE S, ATl

MZE, WEH, BUEhn, RaiFEhRe. RE 1~6 AT b Bait, Htishits, RSN

TIM1_CRA[T1CST]EZIIN 1.

R 1~ 7 X8 TIM1_DBR1 ~ 7 & 4748, MBS N PR WTA LR, MAPRAXT M TIM1_DBRX

13-11 T3P N A

STATUS1 STATUS2 STATUS3 STATUS4 STATUS5 STATUS6 STATUS1
(T1CST=00 (T1CST=010) (T1CST=011) 1CST=100) (T1CST=101) (T1CST=110) (T1CST=001
TIM1_BBR1 TIM1_DBR2 TIM1_DBR3 TIMT™SDBR4 TIM1_DBR5 TIM1_DBR6 TIML 1

2H 543 DRV_CMR 2/ 22 H1 CMP_CR2[CMPOSEL], SZIkEAAr B Kl .

\Z
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13.2.2 FiRIEENR TIEIRIE
A8 BE 1 IBTBOIE
6O 55 Hil#eAH IS 18], BAAR, B0 A% I

TE k2 s, WS B 6 0FE 5 il A |
g
|

A

A

60 AT (], BONTR, 4t
)5 B 3R 17 2IBCCR

T R F AR (8]

CHI A,

F el A Sk,
RCNTR

i E] - CEP
R S
| B, B
I ARG EH 3
e

RCNTR

A 4

<&
<

] fd ge T PDIE ] g B WTWTIE/ROTE

AT f& - T BDIE/ROTE

13-12 BLDC 1) TAE R 3
13.2.2.1 60 EE ERIE

TIM1__BCCR i3k - —k#) 60 R[], % E TIM1_CR2[T1BRS] =0, #i3kEiKkE Nl
Z R, BEE TIM1_CR2[T1BRS] =1, fH#5MHE AL BRI A W7 2 1] frmst 1] .

TIM1_BCOR Jyjifi J5 11 60 BERS a], HP 60 BEEEERTTE] . TIM1_CRO[T1CFLT]RIi&#5HT 1/2/4/8
TIM1__BCCR #5135 TIM1_BCOR.

T BRI, AR 60 FEIEUERT E] TIM1_BCOR kg S FEic 1] A7 BRI R Th B i
], DL RS AH R [R] o

U RIEA RS E A BE(TIML_CRA[T1BAPE] = 1), 43S 403 P Ar B A I o b sl 5\
IR P T S AL, TIML_BCOR HIME#M%IAE] TIM1__BARR, DA H] s # .
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13.2.2.2 60 EiEili5kE

RINLAE AR L S I, —FRE SR 2 )5 10 30 2 RIVATAS U 215 2 s5(ZCP), 7 A=A B I o B
RanfE A fE 2eid 60 FEARBCA AN B % i, DA BAS IR, /5 AT om b #AH o

#E TIM1_CRO[TIFORC] = 1 ffAgsm bl Al ThAE . FERT— AR, BN P b W fd K ds
TIM1__BCNTR % 0 JFE #4614 R TIM1__ BCCR fi3k TIM1__BCNTR fit#it, £id g
Jei, 1ER 60 FEFHEUERT [ RA7(E TIM1_BCOR. IR A 3h%E# M5 {H5E(TIM1_CR1[T1BAPE] = 1),
FEATHHERZ A TIM1_BCOR IMEAZEA TIM1__BARR. 24 TIM1__BCNTR 5 TIM1__BARR Eh4
UUAC B (#eAH 2 5 200 60 FEAK AR I A A Wl 30 2 1), B AR TR H0 8% b b I 3 1R AR AL
TIM1_SR[T1BOIF|E 1, #kA7smilHett, Mo iH4es TIM1_ BCNTR#05 0. (VE: SR AEHuAHj5 60
MEIIEE %5, 24 TIM1__BCNTR > TIM1__BARR Itf, AR&sfilif sadil ikl H TIM1_SR[T1BOIF] AR
28 1), WIRZE I ESRHIHAHTIAE(TIML_CRO[TLIFORC] =0), 34 TIM1__BCNTR>TIM1__BARR I,
T bR EAL TIML_SR[T1BOIF]E 1, Ao B . vl W AT Bt i v i A hAn
BRI BRI e b LA T F Bl o

13.2.2.3 LR

FEHRARZ S, T EOR I B AHAS B A, A2 ) R K R e S — A RS R R
s, (ELRSRE, B R ARG S ORI . @ B i AR AR 18] Y ) PR RS
ADC RFHH, EERSHRFEREHRE T o AR . SRRBF M T, 7= A bR W in 45 o vh i 34
FREAL TIML SR[I'lBDIF]o

SRR A [AE G TIML_CRA[BSEL% &, A= 5riiff E = TIM1_CR1[BSEL)/128*60°.

13.2.2.4 (A EENINRIGIBRAE

FEMAR 2 JE R B3 25 P A A I 1), B R A 8 B P 2 A PR T TRI U
o TSRS, B E SR, A N R R A TIML_SR[TIWTIF].

12 B AR AR TIM1_CR2[CSEL]W B, Axl: HkiffE =
TIM1_CR2[CSEL]/128*60°.

13.2.2.5 ZiHRiR

ST 28.1.1.2,

N
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13.3 Timerl S1F8%

13.3.1 TIM1_CRO (0x4068)

fir 7 6 | 5 4 3 | 2 1 0
K T1RWEN T1CFLT T1FORC T10PS T1BCEN T1RCEN
et W1 RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
AL B ik
TIM1 CRO[T1RCEN] 5 fdgefr
0: e X

[7] TIRWEN | 1: {E#RYETIMI_CROHS, TIMI_CRO[TIRWEN]AZB5TIMI_CRO[TIRCEN] [A] e #4E,
TIMI_CRO[TIRCEN] 4 H& fff f& Ml A {f & . XJ TIMI_CRO 5 0x81 fff fg
TIM1 CRO[TIRCEN], E0x80A#HETIMI CRO[TIRCEN] ,
60 /5 2 I I [ 8 0 1
00: RI1ASTIMI  BCCRF¥JJ5 5 ATIMI  BCOR

[6:5] TICFLT | 01: B72/TIM1  BCCRF¥JEE ATIML  BCOR
10: F4TIM1  BCCRF#J5 5 ANTIM1 _ BCOR
11: F{S/TIML  BCCRF#)5 5 ANTIM1  BCOR
60 JiZ 5 i 8 AH A g
0: AMdige

[4] TIFORC | 1: f#ife
L ERIRNE R S, BMEATRE T %A, il 60 A S i A
AR il R A S e P
PEEETIML _DBRx[HIDRV_CMRALH ¥ il &A= S

'3:2] Trops | 003 BKAERITIMI TER[TIUPD] 'S 1Sk TIML CRALTICST] 'S ARtk

: 01: EE T HCs A A Ta) T 38 mp O i 25000 £
10 o7 BRI H b ik e Hh s A
11: {#&
FEARTIH A T H a1 R

[1] TIBCEN | 0: Afdife
1: fifige
BRI AR
7E #: /E TIML_CROFS, TIMI CROLTIRWEN] 4 45 5 TIMI CRO[TIRCEN] [7] i 44 1 ,
TIML CRO[TIRCEN] A #& f# f& A1 2% 1F . XF TIMI CRO 5 0x81 fif f&
TIM1 CRO[TIRCEN], EO0x80Af#HETIMI CRO[T1RCEN] .

[0] TIRCEN | £ B fsr il vh W A0 ‘5 N B 7w W o] [ 2 BETIML_CRO[TIRCEN] o 4 EE %11 s ™=
A EESH T E, TIML CROLTIRCEN] 350
FEBE A AESS, TIM1 CROLT1RCEN] [ [ 5 fg FIANE RE T RE TE 2L
0: Mg
1: ffigE

\Z
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13.3.2 TIM1_CR1 (0x4069)

A 7 6 | 5 | 4 | 3 | =2 | 1 | o
R T1BAPE BSEL
Byt RIW RIW RIW RIW RIW RIW RIW RIW
LR A[:N 0 0 0 0 0 0 0 0
AL B ik

TIMI  BARR [ 535 #f4 fE

fERENG , AFEATHECES D AT EAG I A T 81 5N e A B R A,
TIM1__ BCORFFATIMI _ BARRZAF#% o FH TG IAS 25k 2 p i (1) 60 2 i ] 354
TIM1__BARREI H Bh 2% %k T e A 52 F- st =52

0: Mgk

1: ffige

B S A P I

ARG BEM SR A R, 18 BRI SRR A X B TR P, AN EAT 47 B A

[6:0] BSEL AR BEMAEE = TIML CRI[BSEL]/128*60°

[7] T1BAPE

VE: TR F. BRI TR TR
13.3.3 TIM1_CR2 (0x406A)

AL 7 6 | 5 | 4 [ 3 | 2 1 0
2R T1BRS CSEL
Byt R/W RIW RIW RIW RIW RIW RIW RIW
H A 0 0 0 0 0 0 0 0
A B iR
FEART A E AT IR IR
FaEATIML_TER[TIMAME] 685, BEIDRETCAL, FEATIELASTIMI_ BONTR H g
(7] TIBRS | i3I BCNTR b3 4 47

0: AN FEEN

1 Aor B W v o 527

A A B I

[6:0] CSEL | ALER I N K 5, 23 CSELXS M [ B i e A
AR BAHAMEE = TIML CR2[CSEL]/128*60°

13.3.4 TIM1_CR3 (0x406B)

pr 7 6 | 5 | 4 | 3 | 2 | 1 | o
2 RSV T1PSC | TITIS | T1INM
KA - RIW RV RV RV RV RAW RIW
HEAE - 0 0 0 0 1 0 0

(A 2R 30

[7] RSV | fREA

VPHCE I B B
I FRGEI BN T, A o M2 R B B I s AT

, A R R PR Oy -
16:4] TPSC ) 000: 24 001: 12MHz
010: 6MHz 011: 3MHz
100: 1. 5MHz 101: 750kHz
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110: 375kHz 111: 187.5kHz
A B RIS ik

00: GPIO(AR¥& HALL CR[HALLSEL]#E#% P1.4. P1.6. P2.1 8 P0.2. P3.7(&H
T FU6572L. FU6522L) . P3.6 (&M T FU6572L FU6572N. FU6522L)

01: CMPO/1/2 [R5 5

10: ADC F% A5 5

11: {##

A7 BRSNS 5 IR MK T 5. M E T K N T oeE, 29 S Em S
JERR . VLIS [E AR FECMP CR4 [FAEN] 135 2 T 24028

CMP_CR4[FAEN] = OH:

00: 44 2G5 o JE

01: 84> R Gehth H 1

10: 164 RS 8 i

11: 244 R G 8h i

CMP_CR4[FAEN] = 17

00: 324~ R Gih) 8 1

01: 644 R Gih)8h

10: 964 RSt 8

11: 128/ R Guhf o & 1

13.3.5 TIM1_CR4 (0x406C)

[3:2] TITIS

[1:0] T1INM

r 7 | e | 5 | 4 3 2 1 0
2R RSV T1CST
2T - - - - - RIW RIW R/W
AN - - - - - 0 0 0
fir B Eiip
[7:3] RSV R

AR

RS HUFEAS [F] PR ZS 26 B2 AS [H] I TIM1_DBRx

MTIM1_CR4[TICSTIAE00L ~ 111ARZAS, Timer £ #R¥ETIM1_DBRx[T1CPE] H 3l
B CMPO/ /21 g

HTIMI_CRA[TICSTIAEO00L ~ 110ARZAS, S1E5 NN P Wik i EH sh i o1

[2:0] T1CST %% 13-4 TIM1_CR4[T1CST]5TIMI_DBRx X} 5 5% £
TIM1_CR4[T1CST] | TIMI_DBRx | TIMI_CR4[T1CST] | TIMI1_DBRx
000 0 100 TIMI_DBR4
001 TIM1_DBRI 101 TIMI_DBR5
010 TIM1_DBR2 110 TIMI_DBR6
011 TIM1_DBR3 111 TIM1_DBR7

13.3.6 TIM1_IER (0x406D)

AL 7 6 5 4 3 2 1 0

ZF% | TIUPD | TIMAME T1ADIE T1BOIE T1ROIE TIWTIE T1PDIE T1BDIE
Bt W RIW RIW RIW RIW RIW RIW RIW

SAE 0 0 0 0 0 0 0 0

fir E4S Eiip

[7] TIUPD | TIMI_CRO[TIOPS] = 00: #AEXSbAL S ik EdifEs . 5 10 3 3hiE0

(6] TIMAME | FahH R
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ffRe)E, JEATHEER A E ST E ML T s . BRI

FEART S MITIML BONTRAFFHHTIML CR2[TIBRS #5155 A7, T4& LA T $ae
s TR AL

AR AS A GEAZTIML CRO[TIRCEN] ANFF EH shiE O E 1, Fod i s
BRI AR OTIML  RCNTR I A8 i B 4 i g bk F 44750

BRI IITIML . RARRANS HEN 5, Halid b gk

0: ANMEgE

1: f#gE

[5]

T1ADIE

ADC 157 A6 0 I A i
0: MNMEgE
1: f#fe

[4]

T1BOIE

FEARTHHOAS L rh T e
0: AMfifE
1: flige

[3]

T1ROIE

TR HCE L T T
0: Ak
1o i

[2]

TIWTIE

5N i g
0: AMfifE
1: flige

[1]

T1PDIE

CMP/GPTOAL B A5 8715 fie:
0: MMEge
1: f#ige

[0]

T1BDIE

BB 25 5 A W gg
0: AfHfE
1: f#geE

13.3.7 TIM1_SR (0x406E)

fir 7 | 6 5 4 3 2 1 0
R RSV TIADIF | TIBOIF T1ROIF TIWTIF T1PDIF T1BDIF
Bt} - - R/WO R/WO R/WO RIW R/WO R/WO
SAH - - 0 0 0 0 0 0
A B Eiipuy
[7:6] RSV | TREH

ADC A7 EE A WU Wr S AT

24 ADC A7 BASIME 5 5 TIM1 DBRx [ T1CPE]AH R 7= A A7 B A I v Hie

B
- TLADIE 0: AR H W

L KA A

5.

0: 50

1: TEX

FEATIH 8 v A b S A AT

FEATHE S A BB, 4TIML BONTRiFH#$ UM S TIML  BARRZF 7748 A E L

ERUCHCRT, AR b A
[4] T1BOIF -

0: REEFWHMF

1o KA A

\Z
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r—r

5:
0: &0
=X

[3]

TIROIF

FHATH G B PSR S AL
MTIMI__RCNTRETIMI
Bk
0: REEH Mgl
Lo RAETWF
5:
0: %0

BX

_ RARREGIRUTECHS, KA Bdadff, TIML

RCNTR}EO

[2]

TIWTIF

BN R W AR bR AL
MTIMI DBRxAL#EIDRV_COMRI, 72425 NI by
5
0: AREAEFWHM
L KA A
5.
0: iH50
=9'd

[1]

T1PDIF

CMP/GPTO {7 B A& I v Dy A s A7
24 CMP/GPIO o7 & #&E 5
5

0: REAFMEL,
Ei¢%$#

150

%%

o2 im -

5 TIM1_DBRx [T1CPE] 8 [RIR 7= A= Ar B AG I A W

[0]

T1BDIF

Fﬁ SRyikAy e TR R L Y DA

HAH J5 T 46 BRSNS TR], 57 i TR = A v
BE:

0: REAFWrEf:

Lo KA A

=

0: 50

1: TEX

13.3.8 TIM1__BCOR (0x4070, 0x4071)

TIML BCORH(0x4070)
fir 15 | 14 | 13 [ 12 | 11 | 10 9 | 8
R TIMI BCOR[15:8]

Byt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
TIM1 BCORL (0x4071)

A 7 | e | 5 | 4 | 3 | 2 1 [ o

b TIMI BCOR[7:0]
A RWw | rRw | Rw | RW [ RW | RW RW | RW
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gt | o [ o [ o [ o [ o [ o T o T o
L B ik
. TR FE AT B T B BE S
[15:0] TIML__BCOR TIM1 BCCRIE 5 fME, RI60MEE i [a) 1 3L v
13.3.9 TIM1_CRS5 (0x4072)
(A 7 6 5 | 4 3 2 1 0
2R T1POP TIWTS RSV ITRIP DIS | UCOP DIS T1AFL
eyt R R - - RIW RIW RIW RIW
pRDA[El 0 0 - - 0 0 0 0
YA 2R iR
Driverit-Has I i F - it & B AL S 16 6
HIhEE R ETIM_CRO[TI0PS] = 00K AERL, MiZfiflife)a, WHEDriverit-Hias
(7] T1POP S R BE AR A R, B — AN A W — A
0: Afdife
1: f#ifE
PWM ] 5 fifi
0: AMEREPWMIFHE RS
[6] B N
1: f#ige
[5:4] RSV ]
RELL HIR K FEAE
(3] ITRIP DIS | 0: A%k
1: 2k
S IEAH R R AR
[2] UCOP DIS | 0: Az
1: 2%
ADC KA H v B 4 LB B
00: 1 &
[1:0] T1AFL 0l: 2k
10: 4%
11: 8k

13.3.10 TIM1_DBR1 (0x4074, 0x4075)

TIML DBRIH(0x4074)

fr 15 14 | 13 | 12 11 10 9 8
A H5 RSV T1CPE T1WHP TIWLP T1VHP T1VLP
Byt - RIW RIW RIW RIW RIW RIW RIW

SAE - 0 0 0 0 0 0 0
TIM1 DBRIL (0x4075)

AL 7 6 5 4 3 2 1 0
2R T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
e St RIW RIW RIW RIW RIW RIW RIW RIW

SAE 0 0 0 0 0 0 0 0

(A B #hid

[15] RSV R
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[14:12]

T1CPE

A BTG 5 4 AT PR PR 8 A e e 4

M TR E AL E AT NS 5 HIAACHT,  [RIIN 42 ) A 5C LU 3 O A BE

BT RSB AN AR, AL B A A
22 CMP/ GP 1O B A6 I =F- 4 FN 5 132

[UETIAN

[11]

T1WHP

WAL B4 e
0: A
1 AR A K

[10]

T1WLP

WA B B
0: A
1 ARBTA K

(9]

T1VHP

VAR 4 H B
0: FHTHR
1: fRHESFA L

(8]

T1VLP

VAR M H B
0: HHTHR
1: KSR

(7]

T1UHP

UAH_E M Al
0: AR
L R R

(6]

T1ULP

U TR BT
0: BT
L R AT

(5]

T1WHE

WAH LMt H A e
0: AMdige
1: ¥R

(4]

T1WLE

WAH ™ M A g
0: AMiiag
1: filige

(3]

T1VHE

VAR _E M A g
0: AMiiag
1: filige

(2]

T1VLE

VAT Al H A e
0: AfERE
1: filige

[1]

T1UHE

UAH L Mt H e
0: AMdiRE
1: ¥R

(0]

T1ULE

UAH N M A e
0: AMihg
1: ffiRE

7 TIM1_DBR1[TIWLE]#I TIM1_DBR1[T1IWHE]. TIM1_DBRI[T1VLE]#I TIM1_DBR1[T1VHE]=k
TIM1_DBR1[T1ULE]# TIM1_DBRI[TIUHE]FEIK A 1 BF, —AH F FHr B AN H I B 346 A S X
[E](TIM1_DBR2 ~ TIM1_DBR7 ¥ 5 lb[]).

13.3.11 TIM1_DBR2 (0x4076, 0x4077)

TIM1_DBR2H(0x4076)
o 15 14 | 13 | 12 11 10 9 8
R RSV T1CPE T1WHP T1WLP T1VHP T1VLP
A - RIW RIW RIW RIW RIW RIW RIW
=XAEN - 0 0 0 0 0 0 0
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TIM1 DBR2L (0x4077)

5

4

3

K

T1UHP

T1ULP

T1WHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE

x

RIW

RIW

RIW

RIW

RIW

RIW

RIW

RIW

XA N

0

0

0

gy

HiR

[15]

RSV

TR

[14:12]

T1CPE

i BTG 5 4 AT A L 2 A RE e 4

M TR E AL BRI NS 5 HIAACHT, RIS 42 ) HH 5C LU 3 O A BE

S5 RASE BB, A AL B A AT .
Z2ECOMPIGP TOAL B S I S AF F R 13-2

[UETIAN

[11]

T1WHP

WA E B B
0: BT
L R

[10]

T1WLP

WA T A BT
0: BT
L R

[9]

T1VHP

VAR g H B
0: HHTH
1: KA

[8]

T1VLP

VAR M H B
0: HHTAR
1: KSR

[7]

T1UHP

UAH 4 H B 1
0: BEHTAR
1: fRHESFA R

(6]

T1ULP

U BT
0: BT
L R A

(5]

T1WHE

WAH L Mt H S e
0: AMdiRE
1: ¥R

[4]

T1WLE

WAH T A A e
0: AMiiag
1: filige

[3]

T1VHE

VAH L Afrdn A g
0: AMERE
1: filige

[2]

T1VLE

VAR M A g
0: AfERE
1: fage

[1]

T1UHE

UAH_E M A e
0: AMihg
1: ffiRE

[0]

T1ULE

UAH N Mt A e
0: AMihg
1: ffifE

13.3.12 TIM1_DBR3 (0x4078, 0x4079)

TIM1 DBR3H(0x4078)

\Z
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DA 15 14 | 13 | 12 11 10 9 8
4R RSV T1CPE T1WHP TIWLP T1VHP T1VLP
gt - RIW RIW RIW RIW RIW R/W R/W

XA - 0 0 0 0 0 0 0

TIM1 DBR3L (0x4079)
AL 7 6 5 4 3 2 1 0
4R T1UHP T1ULP T1WHE T1WLE T1VHE TIVLE T1UHE TI1ULE
Byt RIW RIW RIW R/W RIW RIW R/W R/W

S 0 0 0 0 0 0 0 0
A LR ki
[15] RSV PR

A BRGNS S5 NI AT H G 284 ik 4

[14:12] T1CPE T fa @ M BRGNS AR, R H A L AR e RE . i

’ G5 RAESTEEAN FIBEAS, AR A BRI R

225 COMPIGPTOA B A I F 4 F1 52 13-2

WAH b i H B
[11] TIWHP | 0: FHL AR

1 {RHEPFERL

WAH T #r%0 H i
[10] TIWLP | 0: FH AR

1 RHEFE R

VAH v H B
[9] TIVHP | 0: EHLFA R

1 ARH A

VAH T Hrdn i A
[8] TIVLP | 0: @EHLFAH R

1 ARH A

UAH _E v H B
[7] TIUHP | 0: @EiHLFA %K

1 ARH A

UAE T M H B 1
(6] TIULP | 0: &EHSFA R

L RREFERL

WAH 7% H 1 B
[5] TIWHE | 0: Affifg

1: iR

WAH ™ Mt A g
[4] TIWLE | 0: Affife

1. f#ige

VAH M H A B
[3] TIVHE | 0: Afdife

1. f#ige

VA et 1 68
[2] TIVLE | 0: Affife

1. f#ige

UAH b g H s
[1] TIUHE | 0: ASfdife

1: iR

UAH ™ M H 5
(0] T1ULE 0: FfifE

\Z
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| | (1 ffe

13.3.13 TIM1_DBR4 (0x407A, 0x407B)

TIM1_DBR4H (0x407A)

fir

15

14

13

12

11

10

R

RSV

T1CPE

T1WHP

T1WLP

T1VHP

T1VLP

KA

RIW

RIW

RIW

RIW

RIW

RIW

RIW

e

0

0

0

0

TIML DBRAL (0x407B)

6

5

4

3

K

T1UHP

T1ULP

T1WHE

TIWLE

T1VHE

T1VLE

T1UHE

T1ULE

K

RIW

R/W

RIW

RIW

RIW

RIW

RIW

RIW

HAE

0

0

0

G2y

ik

[15]

RSV

PR

[14:12]

T1CPE

A7 B IS S NI AT b AR A0 pe e

FH T8 & AL E AT I NS 5 AR I, TR 428 I A G Bl e 28 O A BE
BT R AE S E AN AR, U A A A DN T

225 CMP/GPTOLT B A I F 1 A5 13-2

LIETIYN

[11]

T1WHP

WA E B B
0: s
L R AT

[10]

T1WLP

WA TR BT
0: BT
L R A

[9]

T1VHP

VAH M g H B
0: BEHTAR
1: KA

[8]

T1VLP

VAR M H i 1
0: EHTA
1: KA

[7]

T1UHP

UAH b 4 H B 1
0: BEHTAR
1: fRHESFA L

(6]

T1ULP

U BT
0: BT
L R A

[5]

T1WHE

WAH_E M A e
0: AMilifE
1: ffifE

[4]

TIWLE

WAH T A A e
0: Afige
1: filige

T1VHE

VAR _E M A g
0: Afige
1: fage

T1VLE

VA M4 A B
0: AMEifE
1: ffife

T1UHE

UAH_E Mk A fE

\Z
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0: AMEiEE
1: ffife
UFH T M i A e
[0] TIULE | 0: Afdife
1: fifige

13.3.14 TIM1_DBRS5 (0x407C, 0x407D)

TIM1 DBR5H(0x407C)

VA 15 14 | 13 | 12 11 10 9 8
B RSV T1CPE T1WHP TIWLP T1VHP T1VLP
S| - RIW RIW RIW RIW RIW RIW RIW
SAH - 0 0 0 0 0 0 0
TIM1 DBR5L (0x407D)
fr 7 6 5 4 3 2 1 0
R T1UHP T1ULP T1WHE TIWLE T1VHE T1VLE T1UHE T1ULE
FKA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
A B4y iR
[15] RSV N

KBTS S 5 NV AN B 284 e i
T Ha e AL BRI NG 5 AL, [FREHIA S L g flift . Wi N1E
SORA S ECE AR RS, A A B A T .
225 CMP/GP 1O B A I 5 1 A 6 13-2
WAH _E M4t ple v

[11] TIWHP | 0: EHFA R

1: KHFAERL

WAH ™ M4 th ple v

[10] TIWLP | 0: miE~FaE R

1: KHFARL

VAH M4t bl v

[9] TIVHP | 0: @i~ FE R

1: KHFARL

VAH S Mgt pl v

(8] TIVLP | 0: miE~ AR

1: KHFAERL

UAH A H A

(7] TIUHP | 0: EHLFHE R

1: fKHFARL

UAH N M H B

(6] TIULP | 0: FEHCPFA R

1: fKHFARL

WAH b M 4 A5 R

(5] TIWHE | 0: AffifE

1: f#ifE

WAH ™ M4 5 R

[4] TIWLE | 0: AffifE

1: f#ifE

VAH M4 A R

(3] TIVHE | 0: Afdife

1: f#ife

[14:12] T1CPE
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VT #r A5
[2] TIVLE | 0: Affife
1: f#gE
UAH b it A e
(1] TIUHE | 0: Afdife
1: f#gE
UAH T #rfn A6 e
(0] TIULE | 0: Afdife
1: g
13.3.15 TIM1_DBR6 (0x407E, 0x407F)
TIM1 DBR6H (0x407E)
o 15 14 | 13 | 12 11 10 9 8
LA RSV T1CPE T1WHP TIWLP T1VHP TI1VLP
Byt - RIW RIW RIW RIW RIW RIW RIW
SAE - 0 0 0 0 0 0 0
TIM1 DBR6L (0x407F)
fr 7 6 5 4 3 2 1 0
£ Fk T1UHP T1ULP T1WHE T1WLE T1VHE TIVLE T1UHE T1ULE
K RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A 2R b
[15] RSV PR
A7 B IS S 5 NI AT E e 284 Al 4
[14:12] T1CPE F 48 @ AL BRI AR NS 5 AR IS, AR e LA B At A . i
’ G5 R A S E AN I BRAR, T AR A A I T
225 CMPIGPTOA B A I F 4 1 5R 13-2
WAH b 4 H B
[11] TIWHP | 0: &EHSFA R
L RREFERL
WAH ™ M i H B
[10] TIWLP | 0: &EHSFA R
L RREFERL
VAH M g H B
[9] TIVHP | 0: @EHLFA %K
1 ARHFA
VAH T W% i
[8] TIVLP | 0: EiHLFAH R
1 RHFAE
UAH _E v H B
[7] TIUHP | 0: @ HC AR
1 ARHFA
UAE T M H B 1
(6] TIULP | 0: WA
1 RHEFAER
WAH % A e
(5] TIWHE | 0: AfEifg
1: iR
WAH T e i 1 e
[4] TIWLE 0: FififE

\Z
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1. fiige
VA F W e
[3] TIVHE | 0: Afdife
1. f#RE
VAT Hrfin i A e
[2] TIVLE | 0: Afdife
1. f#RE
UFH F W i £ e
[1] TIUHE | 0: Afdife
1. fiige
UAH T #r% i  6E
[0] TIULE | 0: Afige
1: ffifg
13.3.16 TIM1_DBR7 (0x4080, 0x4081)
TIM1 DBR7H (0x4080)
Az 15 14 | 13 | 12 11 10 9 8
K RSV T1CPE T1WHP TIWLP T1VHP T1VLP
Byt - RIW RIW RIW RIW RIW RIW RIW
SAE - 0 0 0 0 0 0 0
TIM1 DBR7L (0x4081)
fr 7 6 5 4 3 2 1 0
£ Fk T1UHP T1ULP T1WHE T1WLE T1VHE TIVLE T1UHE T1ULE
e i RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A 2R Eii P
[15] RSV RE
A B ASINE 5 NS FI L 23 1 R ik ¢
(14:12] T1CPE FH T4 e AL BAT A ANAG 5 A, R AR G L as A e . Wi
’ F5RAESEEAN FIBEAS, = AR A B A I
Z25COMPIGPTON B AG I A FI 3R 13-2
WAH b 4 H B
[11] TIWHP | 0: FHL AR
L {RRPFERL
WAH T B Hh A
[10] TIWLP | 0: EiHLFA R
1 ARHFA
VAH v H B
[9] TIVHP | 0: @HCFA R
1 ARHFA
VAH T W% i
[8] TIVLP | 0: W HEFHR
1 RHEFAER
UAH b 4 H B
[7] TIUHP | 0: f&HCSFA R
1 RHEFAER
UAR T Mg H B 1
(6] TIULP | 0: WA
1 [RHETFAE
[5] TIWHE | WAH A% H A R

\Z
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0: Afifige

1: ffigg

WAH T #rdn H A e
0: Afifige

1: fiige

VAH Mt A e
0: Afifige

1: fiige

VAR T Mt A e
0: Afifige

1: ffifg

UAE v H A
0: Afifige

1: ffifg

UAR ™ M Hi s
0: Afifige

1: ffifg

13.3.17 TIM1__BCNTR (0x4082, 0x4083)

(4] TIWLE

[3] T1VHE

[2] TIVLE

[1] T1UHE

(o] T1ULE

TIM1 BCNTRH (0x4082)
A 5 | 14 | 13 | 12 [ 11 | 10 | 9 | 8
b4 TIM1_BCNTR[15:8]

K RIW RIW RIW RIW RIW RIW RIW RIW
SAME 1 0 0 0 0 0 0 0
TIM1 BCNTRL (0x4083)

L 7 | e | 5 | 4 | 3 | 2 | 1 | o

SR TIM1_BCNTR[7:0]
HKH RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
A E4 8 iR
FEARTHEAS T EUE, T 60 B4 AE B ] () 4K
EEIRE: TIMI BCNTRARFETIM1 CR2[TIBRS]EHE ArE,
[15:0] TIMIL_BCNTR TIM1_ BONTR b3 b S22 {# TIM1_ BCNTREE #1144
Fahizl: TIM1_ BCNTR by 1 Wi f# TIM1_ BCNTREE 144

13.3.18 TIM1__BCCR (0x4084, 0x4085)

TIM1 BCCRH (0x4084)

VA 15 | 14 | 13 [ 12 | u [ w0 [ 9 [ s
R TIM1_BCCR[15:8]
B! RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
TIM1 BCCRL (0x4085)
A 7 6 5 | 4 | 3 | 2 1 0
SR TIMI_ BCCR[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A 2R iR
[15:0] TIMI BCCR PSRBT EUE
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B TR A T g DA o B A I A B 25 N B o b R A
B, B R AL ETRTHEUE A 2 TIML__BCCR.

S S IL S WP N o 3P b B e w1 =R VAL I <% = K DA 1 R A
TFETIML BCCR

13.3.19 TIM1__BARR (0x4086, 0x4087)

TIM1 BARRH(0x4086)
A 15 | 14 13 | 12 | un [ 10 | 9 | 8
k4 TIMI BARR[15:8]

S| RIW RIW RIW RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
TIM1_ BARRL (0x4087)

AL T | 6 5 | 4 | 3 | 2 | 1 | o

R TIMI BARR[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
XDAE] 0 0 0 0 0 0 0 0
A E i iR
SRS M EBE
[15:0] TIM1 BARR YIRS SUE S T TIML BARRI, &A= LRy, [Fm
THEREO

13.3.20 TIM1__RARR (0x4088, 0x4089)

TIM1 RARRH(0x4088)
o 15 | 14 | 13 | 12 | 1 [ 10 [ 9 [ 8
ZFR TIM1 RARR[15:8]
S RIW RIW RIW RIW RIW RIW RIW R/W
SAiE 0 0 0 0 0 0 0 0
TIML RARRL (0x4089)
A 7 | e | 5 | 4 | 3 | 2 | 1 | o
LR TIMI RARR[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
HAH 0 0 0 0 0 0 0 0
A B iR
EHIME N E S EEE
ME IR ERS T U ZS TTIML RARRRY, K4 Edsrhiy, Rt
#3150
[15:0] TIMI _RARR Ha i 5 N o W 2= AR iR B2 BE i AR R R I 3
(TIM1 CR1[BSEL]) B3 #TIML RARR; o7 B A& I o b7 7= A i 0 36 AH
A 0 N % (TIM1 CR2[CSEL]) BE#7 FITIM1  RARR.
FHBIR: TIML  RARRFFEIEA

13.3.21 TIM1__RCNTR (0x408A, 0x408B)

TIM1 RCNTRH (0x408A)

fr 15 | 14 | 13 | 12 | 1 [ 10 [ 9 [ 8
R TIM1__RCNTR[15:8]

HAM RIW RIW RIW RIW RIW RIW RIW RIW
SAH 1 1 1 1 1 1 1 1

TIM1 RCNTRL (0x408B)

\Z
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AL 7 | e | 5 | 4 | 3 | 2 1 0
2R TIM1__RCNTR[7:0]
2B RIW RIW RIW RIW RIW RIW RIW RIW
LR A[:N 1 1 1 1 1 1 1 1
LA 2 iR
BB BUE, T R0 B i A AN i 2 3 1A
[15:0] TIMI RONTR e
vE: FEIBERES, TIML  RONTR A @IS B &k i $0 88 L ik h iEo

13.3.22 TIM1__UCOP (0x408C, 0x408D)

TIM1 UCOPH (0x408C)

iz 7 | e | 5 | 4 | 3 | 2 1 0
R TIM1 UCOP[15:8]
St R RIW RIW RIW RIW RIW RIW RIW
XDA(E] 0 0 0 0 0 0 0 0
TIMI UCOPL (0x408D)
At 7 6 5 | 4 | 3 | 2 1 0
E S TIML UCOP[7:0]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
=EDAIEN 0 0 0 0 0 0 0 0
A B4 iR
[15:0] TIML UCOP A HU 1 ADC SRR (s bkt 5%)
13.3.23 TIM1__UFLP (0x408E, 0x408F)
TIM1 UFLPH(0x408E)
A 7 | e | 5 | 4 | 3 2 1 0
HHR TIM1__UCOP[15:8]
it R RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
TIMI UFLPL (0x408F)
fir 7 6 5 | 4 | 3 2 1 0
R TIML_UCOP[7:0]
it RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
WA ZR iR
[15:0] | TIML__UFLP | 28 H1HL K ) ADC RAFAE Rt 5%)
13.3.24 TIM1__URES (0x4090, 0x4091)
TIM1 _URESH (0x4090)
DA 7 | 6 | 5 | 4 | 3 | 2 1 0
K TIMI_URES[15:8]
HA RIW RIW RIW RIW RIW RIW RIW RIW
S 0 0 0 0 0 0 0 0

TIM1 URESL (0x4091)
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B 7 | 6 5 4 | 3 | 2 | 1 ] o
ZFR TIM1__URES[7:0]
ey RIW R/W R/W RIW RIW RIW RIW RIW

p=RDA[El 0 0 0 0 0 0 0 0
YA R ETip
[15:0] | TIM1 URES | ADC f7 M AR E R, Q15 #5

13.3.25 TIM1_KRMAX (0x4092)

AL 7 | 6 | 5 | 4 3 2 1 0
L HK TIM1 KRMAX
eyt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
fr ZHR Eiip
, A R KE
[7:0] TIM1 KRMAX S5 (0, 255)

13.3.26 TIM1_KFMIN (0x4093)

AL 7 | 6 | 5 | 4 3 2 1 0
AR TIM1 KFMIN
E gt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
L B ik
, R R B ME
[7:0] TIM1 KFMIN S 0. 255)

13.3.27 TIM1__KF (0x4094, 0x4095)

TIM1 KFH(0x4094)

A 7 | e | 5 | a4 | 3 | 2 1 0
HHR TIM1 KF[15:8]
et R RIW R/W RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
TIMI _KFL (0x4095)
fr 7 6 5 | 4 | 3 | 2 1 0
EA S TIMI KF[7:0]
FA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
WA ZR iR
B R N R ADC A7 BRI 2R 20
[15:01 | TIML_KF | o v sl [0, 32767]

13.3.28 TIM1__KR (0x4096, 0x4097)

\ TIML__KRH (0x4096)
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A 15 | 14 13 | 12 | 1 | 10 9 8
ZRR TIM1__KR[15:8]
B ¥y R RIW R/W RIW RIW RIW RIW RIW
SAME 0 0 0 0 0 0 0 0
TIMI KRL (0x4097)
L 7 6 5 | 4 | 3 | 2 1 0
2R TIMI _KR[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
AL B ik
] Bk L TR K ADC A B AR I AR B
L15:0] | TINL_KR |y o i [0, 32767)
13.3.29 TIM1__ITRIP (0x4098, 0x4099)
TIMI  ITRIPH (0x4098)
e 15 | 14 | 13 | 12 | 1 | 10 9 8
£ TIML ITRIP[15:8]
eyt R R R R R R R R
S 0 0 0 0 0 0 0 0
TIM1 _ITRIPL (0x4099)
Az 7 6 5 | 4 | 3 | 2 1 0
£ TIML ITRIP[7:0]
eyt R R R R R R R R
RA N 0 0 0 0 0 0 0 0
YA ZFR ik
JEI 5 I RELR HL R
DRV CNTR = OB}, PRI E S5 B4 BRUR I, S8 G K
_ g . BRIAE A ADC JE#IE 4
[15:0] TIM1 ITRIP sy (5% [ [0, 32767]
VE: ZAE 8 AN KRR B ] H e 15 2
V4.1l 221 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6522 62 72

14 Timer2

14.1 Timer2 {2{EitAB

Timer2 34 5 Fh TR
B A A PWIME H
NS R A PWMIT R PR 2 ]
B TR R R E PWMAN ST 75 F 5 [R]
B QEP&RSDHR: AT g At & &I KU I =X
%1% S Wi il Pt g N 0 ) N VA = 15T 353
Timer2 A4
W 307 AR FE AT X RGBT 4 AT
W 1667 B TR EEAT RS, VRO R 2 S A
1647 b R T R, TR U, QEP&RSDEL RIS MR,
THE NS 5
By N BV
Y AS A B
PWM %y 55k
aluTE S EE

14.1.1 30z

Sy AT RGNS AT A, PR AR RIS T B R . e ATgR R TIM2_CRO[T2PSCl#iH
AIERE 8 B RE. T IXAMEHI AR A 3%, AR EE B E S L2 OB B, B
DLW 7E B A R B3O TOAE B O OB o R B . W BhOUE M R N clk_psc2 =
SYSCLK/(2"TIM2_CRO[T2PSC]). 44il)a (IR £fJ5s% 5 TIM2_CRO[T2PSCIf#) % & W1k 14-1 FiR.

3¢ 14-1 S-S IR ShIES%E 5 TIM2_CRO[T2PSCI% % %

TIM2_CRO[T2PSC] Gk clk_psc2 (Hz) TIM2_CRO[T2PSC] ik clk_psc2 (Hz)
R R
000 1 24M 100 16 1. 5M
001 2 12M 101 32 750k
010 4 oM 110 64 375k
011 8 3M 111 128 187. bk
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14.1.2 TIM2__CNTR BOiESHIHE

TIM2_CR1[T2CEN] = 1 i, TIM2__CNTR 14 4% TIM2__CNTR 5 #AF BHSR 27 47
PRI, UL REPAT S ERAERTAE AT 88 . R TIM2__CNTR B, Jeisimsy, fff:
SRR I ZUR T RAE, AR 1 B SRR 2 A IR

14.1.3 tgihiEs
[ T20PM |
SYSCLK
—>
3 bi oc 0 tim2 oc
T2psc | 2 Pt ocn |,

14-1 fi A 2SR EEAE 1

BT U TIM2_CRO[T20CMIBLE, LA TIM2__CNTR 5% {74 TIM2__DR.
TIM2__ARR BE A 1 ELEEs R A 55 5, BRI A AH B

14.1.3.1 TIM2__ARR/TIM2__ DR B9iES

TE i AU, TIM2_ARR/TIM2_DR A& MR T AMME THAH. RS
TIM2__ARR/TIM2__DR ZFfrasit, HAEORIFAETSEBE AT, £ LSt TIM2_CR1[T2IF]=i%:
ATHHEAF IETAE(TIM2_CR1[T2CEN] = O)f, B {E s 2R T3 A7 &

TIM2__ARR/TIM2__DR A 16 i 5778, BHAFRABARET N, HENMEFN . M ORUELE
FATH NG BTSN TR A8 IR A ki B A ae .

Bil: TIM2__DR(F#H % #74%). DR_SH(¥ & fF45), TIM2__CNTR 1 DR_SH &4 PWM:;
MFPE TIM2__DR, TIM2__DR JARZVZITEHE DR_SH, MiZrE—4 PWM 25 imf 5, Hp
TIM2__CNTR _E3 i A #4148 5537 2] DR_SH.

14.1.3.2 SRR EEERE

i ® TIM2_CRO[T20CM] = O i, 1% TIM2__ DR > TIM2__ARR, #iHifE SIA4 N KHEF. i
& TIM2_CRO[T20CM] = 1 itf, 1% TIM2__ DR > TIM2__ARR, #ith Heifs SHa4 N & HF .

V4.1l 223 www.fortiortech.com



Fortior Tech

P BBER FU6522 62 72

14.1.3.3 PWM &gitH

PWM fii tH A5 20 ~, TIM2_ARR ¥ PWM F#, TIM2_DR & 55, 52k =
TIM2__DR/TIM2__ARR*100% . B¢ & TIM2_CRO[T20CM] = 0 i, 4FEA+%%s TIM2__CNTR <
TIM2__ DR R #ir AR H -, ezt & F. BlE TIM2_CRO[T20CM] = 1 f, 43R4
TIM2__CNTR<TIM2__ DRt &, i, 4itEE| TIM2__ARRR, (55 K% .

14.1.3.4 FABREEH

B 4 TIM2__CNTR=TIM2__DR i}, F=AELRILEF, Sl Ffbadigis TIM2_CR1[T2IR]E
1, BRI AR AT

B 4 TIM2__CNTR=TIM2__ARRH, 74 FidfE, FlbrsfbrEAr TIM2_CRL[T2IF]E 1,
TR 0, FHFEHFMRIHL.

TIM2_CNTR 0000 X 0001 X 0002 103B X 103C X 103D 3000 X 3001 X 0000 X 0001

TIMZ_DR 1 103C

TIM2_ARR 3002

TIMZ_0C

(T20CM=0)
TIM2 0C

(T20CM=1)
T2IR

T2IF

A
maigh overflow
14-2 % s X H Y
14.1.4 @ANESIERBEEN

GPI0 3}I>> FILTER
" RSD |CMPO FILTER4 | g [LNEG

EDGE

| mode jcwp1 — DETECIOR,| 11 P0S

B 14-3 S N5 S UE B AL IR IHE &

Timer2 FHINE SR H P0.7 8 P1.0 i, B PH_SEL[T2SEL]f PH_SEL[T2SSEL](Z%# &1
21.3.16)W5E  HNI AT LSS AT NAG 5 AT M R .
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JEUE FRERIERR 418 A RGER B LT BN S o BB TIM2_CRA[T2FE]n] i B A 1 o
TIM2_CRI1[T2FE] =0, % 4 M8 EHIEN; TIM2_CRL[T2FE]=1, % 8 Mol E N . )5
1552 LLIEP AT IG5 1R 4/8 /N Bh . B TIM2_CRO[T2CESBER UM A R -

Sl 1O T e e e e
Before Filter ‘ ‘
Atter Filter
4clk 4clk 4clk
K 14-4 JEBAE I Fr ]

LIRS TT g A S S 3T R, I3 BRI AN R, S A SR e A T ok
(EER

14.1.5 B NIBIRIE

T2DR  T2ARR

T2SEL
GPI0 FILTER
cwg e
RS B T1_POS

mode |CMP1
GPO7 T20PM
-
=+ =55
L clk psc2

] 14-5 A Al pAs s EEAR P

T2CES
.

G NI ARG T PWM {5 510 5 2 ELAE . TIM_CRO[T2CES] = 0 I, &FAISEHA LIS
L ANEBA, R R BRI ] ik S (5 H Tk E) . TIM_CRO[T2CES] = 1 B, EHFAHLR A
TR 1 AN, T BRI B T B I ] D ik TE (I RSP KEE ) o 4 BT SV Bk, U
TIM2__CNTR #2rHI4EAN TIM2__DR A1 TIM2__ARR ™1, T35 PWM JBE ) JE IR 5 45t
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T1
TI_NEG 4
TI_POS 4 0
TIMZ_CNTR  XXXX {0000 }( 0001 ) 103 ¥ _103C }( 103D }_ 3000 X 3001 X 0000 X 0001
TINZ DR 0000 103C
TIMZ_ARR XXXX 3001
T2IR
T21P
A A A
H level software H level period
start clear detect detect

K& 14-6 H A A A (TIM2_CRO[T2CES] = 0)it} &

PL TIM2_CRO[T2CES] =0 Jfi|, BcE TIM2_CRI[T2CEN]=1, fEfEHAH4s, FATH IR
Fib8e 2 Timer2 AR — A EFHER (FREEERD), TIM2__CNTR & 0 JFEFTH. 4
0 ) N R BRI RS, K TIM2__CNTR [ 773 TIM2__DR, [A] i o W7 =35 44 b5 7 47
TIM2_CRI[T2IR]E 1, TIM2__CNTR #k &L Eib%. S48 W8 M N0 E A LA, %
TIM2__CNTR HEAF2E TIM2__ARR, Rl fibr S0 TIM2_CRI[T2IP]E 1, TIM2__CNTR i
0, FHEFFHMITEL

WARAE Timer2 AR I EHARIEE A TG, HiH8UE TIM2__CNTR 1A% OXFFFF I, K/4E
i FEE, P Wi FESRES TIM2_CRIT2IF]E 1, TIM2__CNTR & 0 JFEH M, i
TIM2__ARR {24 OXFFFF, TIM2_DR [P{f t4i A H-F-F1 TIM2_CRO[T20CM] 5 B E

14.1.6 BAHEHRER

T2FE

GP10 FILTER

SYSCLK )
T2EN

12PSC clk psc2

T2ARR

14-7 g N B0 = BEHE ]

RN BT, TIM2__DRAL S Tk A fE a3 A7 as . S TIM2__DR & f# 31,
Bl S AP AR U AR S A7 b . ECECEH1H(TIM2_CRA[T2IP] = 1), _b#EHH(TIM2_CR1[T2IF] = 1)
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B AT 28 IE(TIM2_CR1[T2CEN] = O)REANF Faifia . TIM2__DR N 16 iz f7a%, H4F
FRBANETY, BEMETY, BRI & T 5N G BT 5N AT P8 A A7 a8 o i Euh
AT R T AT

By NTHEOE U TR & PWM MU R IR . M TS CONTR BRI
PWM F/M 4k, 1A% TIM2_DR BEER, FEATHEESHITHE TIM2__CNTR#/FAATIM2__ARR .
Bi#E TIM2_CRO[T2CES] = 1, #iiA\ PWM {55 1 EFHEE AT HTFEER T 308, RZHAE
SN RRETE A RO

S I e e s s O
mes A A 4 A A A 4 4 4 4 4 4

CONTR  %0001)0002){ 0003 X 0004 0005X0006) 0007 Y 0008 0009 % 000A ) 0000 X 0001
TIMZ ONTR _ D00N(1)X(2)X3)X4)X5X8XTX8XINANBXCXDXEXFXLOUNANIIAAIH0X1X 203X 1)
TIM2 DR 000B 3
TIM2_ARR 0000 (o016

T2IP

match

14-8 F AT 2y ]

Bi#E TIM2_CR1[T2CEN] = 1, fffedEAR T4t . HATHEER A Fotbg, Al B NG 5 128
— A BUEE, TIM2__CNTR & 0 JEEFIFMHITE. BAMAGE S HIARNRR, T HITEE
CCNTR it i n 1, H“itHEEF TIM2__DR % &M B A, A5 1k 5ol
TIM2__CNTR #f7i TIM2__ARR, [ rRlrErEA TIM2_CRI[T2IP]E 1, TIM2__CNTR #1
CCNTR % 0, JFEHITHITEL.

L E) PWM DMEHORIA S HARE, T2EATHEUE TIM2__CNTR 4943 OXFRFF I, K&
L HEAA, PWHEM R EA TIM2_CRL[T2IFIE 1, TIM2__CNTR & 0, CCNTR AjE 0,
TIM2__CNTR MZEF4H11H4, CCNTR #:85 2 B ISUE 4k s+ 4.
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14.1.7 QEP&RSD &1,

TIM2 DR

i :
| CMPO EN =1 | T2DIR
I CMPO_MOD = 11

i CMPO_SEL = 00

I

| QEP mode:

| T2SSEL = 1

| TOSEL = 1

! |

,

T2PSC clk psc2
—_—P

K] 14-9 QEP&RSD iz JH HAE K

QEP&RSD s kil 2 MEIE M IEZM NG S, SRR AE . 7 AR .
PO.7. P1.0(QEP #x)=k CMPO. CMP1(RSD )/ NHINIG T, 2 ISR 5 %3k IR 2SR
ik, 13304 ORI I TIM2_CR1[T2DIR].

GPO7 Flj? ‘ tggf
GP10

meos A 4 4 4 4 4 4 4 %ﬁ%%%%fﬁ

CNTR
(can’ t read)
TIM2 ARR

] 14-10 QEP&RSD .z K]

Sl R i 10 ol ) B % - P = = S N S R R =i i s N S G £
TIM2_CR1[T2DIR] = 0, JFWAIE, [ bt ARG, £ R8N 1; TIM2_CR1[T2DIR]
=1, JrE, ORGSR, TRVEEEE 1. QEP BT, T B gAY AR E
TIM2_DR, 1EJ7 A% A4 Eit3E) TIM2_DR RHEZ EHiH4G Ko7 S s m ~ i)
O, W4 TIM2_DRAEEFiH4. QEP JidastliZE sl Z 55 M POA KA, 74 TIM2_CRI[T2IR]
T SRR AL
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FERTHE A AN ) LS, THE BT A0, e AN B RO R TR . B R0
WSl , FEATHEES ST BUE AR TIM2__ARR, [FIN A 387 0, TIM2_CRI1[T2IP]F i3
PrprEALE 1. MEARTEESTHE OXFFFF, TG, 724 TIM2_CRL[T2IF]H W s A 47

14.1.7.1 RSD BIELEBBEREE

‘ delaytime ‘ delaytime

PWM output 4{ % ‘ 1 ; ;

PWM of CMP i L Toffdelay [
| | i e i
3 [ ; ; | CSOFFD | y

PWM ON Sampling interval 3 | | :
o S A — e
CSOND CSOND

] 14-11 PWM ON SEAE,

RSD KAEIT, DBl ORRAE BB A SRS LURUE 5, 75 B BRI IR A IR I R AR AR EE R
SRR A o
TEAHIE S 5511 28.1.4.

14.1.8 FilE

T2TSS =0

GP10 (dir) CW ccw
T2SEL = 1

T2SSEL = 1 | GPO7

dir T2DIR

|-
SYSCLKI

> T2CES
TI_NEG

s -, LGPLOCCI ML 0
’ TL_POS

T2SEL = 1 1

T2SSEL = 1 'GPOT(CW) [ 1T 1L
gl SYSCLK

T2PSC
e ] e

TOCEN
»

clk psc2

TIM2 _ARR

14-12 5 s HEAE ]

GBI AG 2 NMEERN, BREDHENAERALE . FRAEEE S, PLO 554
JrIEIN, PO.7 {55 Ak . HYE TIM2_CRO[T2CES]i%#% b THA B R B E A XaE, &tk
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PSP S Sk AR RS BLEL, 13 B0 E A T Oy A U5 18] TIM2_CRA[T2DIR] . J7 I o 4% £ 7= A
TIM2_CRL[T2IR]H i s b A7

VE7E PL.OARME H PO.7 B KIG)E, TIM2_CRIA[T2DIR]A 4 & A48k . InfRA1E P1.0 ALt 37
BEF=Aerbilly, A AN T INTL.

GP10 \
nrs A A A A A A 4 4 t 4ttt bt 4

T2DIR \

o /WWW%/WMW
(can” t read)
) I IX )X JX

TIM2_ARR

14-13 Jt i

GP10

eor J LI [ ] L Ty

mrs 4 4 4 4 4 4 4 4 e e e N
CONTR (TTM2_ CNTR) X0000X0001X0000X0000X 0000X FRFEXFFFEX_ FFFF__ Y000X000 )00 000 00003X000%000%0006

CNTR
(can” t read)

TIM2 ARR _X4000X4000X4000X4000X 4000 4000X4000X__ 8000 X3000¢300%3000300030 0030 0030003000

B 14-14 S5 AR S Al kb s AR e B (e _E TR T A RT)

LT R — A b RS, S SR e B A S0 S0 . PLO = 0 i,
TIM2_CR1[T2DIR]=0, J7lAAIE, 4 PO.7 H&RKIGR, £ HI4ES CONTR A Eit#, & AT
#hnl; PLO=18f, TIM2_CRI[T2DIR]=1, JilRl Nk, *4P0O.7H A KGR, CCNTR A N it#k,
BT R 1. TS M 0 In3 65535 J5 H 3hif 0, A 65535 JiF 0 J5 H 3y 65535. 17
fE4% TIM2__CNTR BMETS 24 HTHEES O 1E

AT R A RS, DU Anas i OIS B, 0 AN RO s 2 R TR
U RO RO ORI, FEARTHECER SGETTHBME R TIM2__ARR, JEATHEENE 0 IFEHIFIRTHEL
[F] B TIM2_CRL[T2IP] by S A An B AL B B 1. A THE 38 1 203 OXFFFF, i 30
TIM2_CRA[T2IF]h Wr - hr B 4 B 1.
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14.2 Timer2 H{F28

14.2.1 TIM2_CRO (0xA1)

VA

7

|

6 | &5 4 3 2 1 0

HHR

T2PSC T20CM T2IRE T2CES T2MOD

Pt

RIW

RIW RIW RIW RIW RIW RIW RIW

SEAE

0 0 0 0 0 0 0

AL

gy

iR

[7:5]

T2PSC

FEACTF B I B 0 Ak

A0t 2R i Bt A7 3 SRR AR TR B B, 000 B B A Ay -
000: 24MHz 001: 12MHz

010: 6MHz 011: 3MHz

100: 1. 5MHz 101: 750kHz

110: 375kHz 111: 187. 5kHz

(4]

T20CM

B R L

0: TIM2 CNTR < TIM2 DR, %t} 0; TIM2 CNTR = TIM2 DR, %1
1: TIM2 CNTR < TIM2 DR, #iti 1; TIM2 CNTR = TIM2_ DR, %t 0
NTHEEE A TR X

BONARIRAE R : TIM2  CNTR TH#us sk, TIM2 DR F&~% N\ Bk %

0: F5is I NGRS, TIM2 DR BN 05 53 Hi iy N 2w HEF
TIM2_ DR {4~ OxFFFF

Lo 250 SN B T, TIM2 DR A 05 #5348 HE IR A\ K F
TIM2__ DR i~ OxFFFF

QEP&RSD A5 QA5 i3 Ak 0k ¢

0: QEP&RSD iz,

1: Bkt

[3]

T2IRE

s CRBE UL EC I R

a ONARIRAR A AR I A A A
WANTHEEE A TR X

QEP Bi:: ZmidasHlE i Z (55 i flise
Bt TE X

0: Afifige

1: ffifg

[2]

T2CES

HrHpa: TR X

NP TR

0: MATEEAS LTS A 1A E S, TR SR BRI bk o (R Bk 52 )
Lo AHASPAS RREU N LA, TR B AT Ak sE (R P Ak o)
TR TR SRR

0: R

1 BT

QEP&RSD #55X: AMEBH T INTL (2 ) 35 0 kit $ e fdi i

0: Mg

1: fiige

B TR RO iR R

0: R

1 TS

[1:0]

T2MOD

ik
00: I NFHHARR
01: #yHit

\Z
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10: fA T

11: QEP&RSD #5838l 5 i A5 2,

14.2.2 TIM2_CR1 (0xA9)

(A 7 6 5 4 3 2 1 0
LR T2IR T21P T21F T21IPE T2IFE T2FE T2DIR T2CEN
K RIWO RIWO RIWO RIW RIW RIW R RIW
=X DA 0 0 0 0 0 0 0 0
L 2R ki3
e el i Wl s S N el R L T VA
LD HETN L Wl 7 &7 o 2T X G A Y VA
WATHEIERE A TR X
QEP AR5 Zidss R E s 7 55 h s E47
7
7] T2IR o0 et et
1 RAEFBE
5.
0: 750
1 BEX
HrHE R TR X
N A PWM R AR I W SRR A
BB SN PWM TH VT b b 4 s S AT
QEP&RSD B A& B0 SN Rl IR A I v B b 7 A7
S
L6] 2P o ekt et e
1 RAH W
5.
0: 70
1: BEX
s AT B LR R TR ENL, MFREART B E TIM2_ ONTR 5
Ll {8 TIM2  ARR DLECHT & 1.
N AT B W AR AL, Timer WA IR AN —A
PWM & AT HE AT B s (K48 TIM2  CNTR 2| OxFFFF I & 1.
LTI s W = S " b il e R O T ot VA kN o RO (B S|
TIM2_ DR FME, MiEATHEEEA0ME TIM2_ CNTR 2% OxFFFF i & 1.
(5] T91F QEP&RSD A& D B s FEA T H 2% s P W bR AL, ST Es B
Bl OxFFFF BF & 1, JEARTHEZSIE 0,
A5
0: KRR WHM
1 KRB
5.
0: 750
l1: BEX
R TR X
EONFE IO PWM B SIS I o b e e
(4] T9TPE EONEEORE: SN PWM S UT B b e
QEP&RSD & HERE 3 1 g N AT 5L IS4G 0w by
0: Affige
1: ffifg
(3] T2IFE | Syt JEATHEES L i fdipe

\Z
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NP AT RS LR T B
BNTFEOR . SEA T ES b T B

QEP&RSD AR & B JEACTH B v A W B ik
0: AM#ige

1: ffife

(2]

T2FE

HINAE 5k
2 TIM2_CR1[T2FE] = 1K, NS SHIKTE /N T 4/8 NI EP R, ¥ 241Emg
IR
% RGN BN 24MHzZ (41, 67ns) ,  NIE K 56 4 166. 67/333. 34ns
0: 2 4 ANk A vk
L: F% 8 /N b R S BE I

[1]

T2DIR

QEP&RSD:  HLMLAEHE 77 [ o

HRIE PSS NAS 5 RIMAL G R, Fas MLIERE )5 17
B LR T RN

MR T7 145 5 (P1. 0) A4k, F87R FEMLIER: J7 1)
0: 1EM

1: &M

(0]

T2CEN

BT HAS f RE
0: AMiiag
1: flige

14.2.3 TIM2__CNTR (OXAA, OXAB)

TIM2  CNTRH (0xAB)

fir 15 | 14 | 13 | 12 | 1 | 10 9 8
B TIM2 CNTR[15:8]
et RIW RIW RIW RIW RIW RIW RIW RIW
=EDAEN 0 0 0 0 0 0 0 0
TIM2 CNTRL (0xAA)
AL 7 6 5 | &4 | 3 | 2 1 0
R TIM2 CNTR[7:0]
HRAH RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
A £ iR
[15:0] | TIMZ CNTR fig R RS A N IR S AT O AT R I B
- QEP&RSD #E/0 HEAE 0 & F U088 (1 171 400E
14.2.4 TIM2__DR (0XAC, 0xAD)
TIM2 DRH (0OxAD)
fr 15 | 14 | 13 [ 12 | 11 | 10 9 8
4K TIM2 DR[15:8]
it RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
TIM2 DRL (0xAC)
A 7 6 5 | 4 | 3 | 2 1 0
R TIM2_ DR[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
EEDAIEN 0 0 0 0 0 0 0 0
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L 2R Eii 9%
AR ERRRIULEE (R S)

FNFESRBE AN B B K 5 TR (RS )
[15:0] | TIM2_ DR | g NiH-$oia: 75 i3 PW 194N 8 (it 5)

QEP AR5 gmidAs g e

B TR X

14.2.5 TIM2__ARR (OXAE, OXAF)

TIM2 ARRH(0xAF)
oA 15 | 14 [ 13 | 12 [ 11 | 10 9 8
EA TIM2 ARR[15:8]
HM RIW RIW RIW RIW RIW RIW RIW RIW
=EDA:N 0 0 0 0 0 0 0 0
TIM2 ARRL (OxAE)
fr 7 6 5 | 4 | 3 | 2 1 0
B2 TIM2 ARR[7:0]
Byt RIW RIW RIW RIW RIW RIW RIW RIW
=EDA:N 0 0 0 0 0 0 0 0
fir B2y i iR
T AR PV YR A (B 5)
NI AR — AN PWM & I AT H 38 () T H Ul (B4 5)
[15:0] | TIM2 ARR | B AGHFEOER: %N PWM VU S A B ss 10+ 3ol (B S)
QEP&RSD #E &L AR G B 50 NI N ROL I e AT 2% 1 Bl
(WiPEs)
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15 Timer3/Timer4

15.1 Timer3/Timer4 1Z{EiR B

Timer3/Timer4 SCHF4H A PR =
R i PWMIE TR
W AR R AN PWM S F T R RIT ], T T3 HPWM 8 EE
Timer3/Timer4 514 A4
W 3 A YRR AR R G B AT A0, A R AT RO R I B (Timer 34 g A fi
RIS AT LAAE 53122 48MHZ) o
1647 ) EUFRUR AT RS, THEOR IR 0 AR (i
DN ERE) ¥4
NS IR
it PWM {55, S LI H
it

15.1.1 9355=8

SR RGBT A, PRAESEART IR I TR iR 40078 B TIMX_CRO[TXPSClitl,
AIERE 8 B RE. T IX ARG AR A b 3%, AR R BB G S L2 ORI B, B
DANAEREATHEER A TARR B M R 4. I BRIy clk_pscx = SYSCLK/(2TxPSC). 4r#ija
[l IE% 5 TIMx_CRO[TXPSC]i)% &2 i1 15-1 .

2 15-1 SMHR [ SRS AT 5 TIMX_CRO[TXPSCPh 3¢ %
S 7y

TIMx_CRO[TxPSC] % clk pscx (Hz) TIMx_CRO[TxPSC] 2% clk pscx (Hz)
000 0x1 24M 100 0x10 1. 5M
001 0x2 12M 101 0x20 750k
010 0x4 oM 110 0x40 375k
011 0x8 3M 111 0x80 187. 5k

v Timer3 B A #HER T, TIM3_CRO[T3PSC] = 111 % R {1 & 48MHz
15.1.2 TIMx__CNTR AESHiTEL

TIMXx_CRI[TXEN] = 1 J& TIMx__CNTR a5 #fh4 TIMx_ CNTR 5 #/EH B %47
A, UGB R TR LN HAT S EE . B TIMX__CNTR I, Jeiim i, k& ERs
UL ZUR A, RAAR I S B R A 1 EdE
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15.1.3 igithiEs

TIMx__ARR

TxOCM
SYSCLK
oc 0 timx oc
TxPSC ocn 1

15-1 i HHAR SR BRAR P

AR UBEUR IR TIMX_CRO[TXOCMIRLE, BL& TIMX_CNTR 577 {72 TIMx_DR.
TIMX_ARR B (RIS B L Mt 55, [ BT

15.1.3.1 SR EEER

A& TIMX_CRO[TXOCM] = O, % TIMX__DR > TIMX__ARR, NS S ME4 MR, i
# TIMx_CRO[TXOCM] = 1 it}, #5 TIMx_DR > TIMx__ARR, %5 S a2 N m H .

15.1.3.2 PWM it

PWM firth B0, TIMx__ARR g E e PWM B, TIMx__ DR i EERE 25,
23t = TIMx__DR/TIMX__ARR*100%. Mt TIMx_CRO[TXOCM] = 0 i, Ik A i+ ¥ s
TIMx__CNTR < TIMx__DR ¥oEfH, H R, kefthmE . BE TIMx_CRO[TXOCM] = 1
i, WIREEATHEEHE TIMX__CNTR < TIMx__DR ¥5E{d, HHmacr, R HgEsr. st
AUHHERE TIMX__CNTR KT TIMX_ARR, i 55 R4 .

15.1.3.3 FRERSEH

B 4 TIMx_ CNTR = TIMx__DR, F#AEICECHMF, Tl EMr TIMx_CRL[TXIR]E 1,
BT AR ST

B 4 TIMx_CNTR=TIMX__ARR, /=4 biisft, Sl fthrEss TIMx_CRI[TXIFIE 1, %
AIHEEE 0, TIMX_CRO[TXOPM]#E & T B #7114k, TIMX_CRO[TXOPM] = 1, fF1E1H44,
TIMx_CRO[TXOPM] = 0, EHJTIA11%L.
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TIMx_CNTR 0000 X 0001 ) 0002 )} 1038 X 103C ) 103D X 3000 X 3001 Y 0000 X 0001 X

TIMx DR 103C

TIMx_ARR 3002

TIMx_0C

(TxOCM=0)
TIMx_0C

(TxOCM=1)
TxIR

TxIF

A A
match overflow

] 15-2 i A s O

15.1.4 SN ESEiRFBaEN

> 00

TI from GPIO

s =

P 15-3 H A\ {5 S UE B AL IR IHE &

Timer3/Timer4 [ A 55 1 GPIO i\ . TIMx_CRA[TXINM]A] LLLFEAEN:, B 4/8/16 R4
B RS S 080 . JEBE S M55 LB AT IS 5 1R 4/8/16 /M8 & 1 o

SRS O A RO O
BeforeFiter | | || | ] | UL T U

After Filter % %
tdclk i 1 4clk P dclk |
& 15-4 JEBARIRIN Fr &

TEPHREGSANAT SIEB 5, AU IR SR 5 RS ST R, 13 ETHATT B,
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Pf AR AL -

15.1.5 ENSBIRIRTY

00 TIMx_ DR TIMx ARR

SYSCLK o,

TI from GPIO

] 15-5 i A4 SR 2B EEAE 1A

figy N RAE R ISR PWM A5 -5 Rk 58 AR . TIMX_CRO[TXOCM] = 0 B, SEFEAHALH A I
TR LA, EFHERR BRI EE (R SR EE) . TIMX_CRO[TXOCM] =1 i, SEFAHLHA T
BEVE 9 LA, R RER R R ARG (R BT K TE) . BEACTT 45038 TIMX__CNTR 453 ik o A
WHE R 7> BIAEAN TIMX__DR Al TIMX__ARR 251728

T1 \
TI_NEG 4
T1_POS 4 4
TIMx_CNTR  XXXX {0000 }( 0001 ) 1038 X 103C }( 103D ) 3000 X 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

& 15-6 f AN #fA = (TIMX_CRO[TXOCM] = )i 5 &

L TIMx_CRO[TXOCM] = 0 }f], BlE TIMx_CRI[TXEN] = 1, ffifAitHse. AT HH R
TG U R — A BT R, FEARTFECERTE O R E TRV A B R PRI,
TIMx__CNTR HHEAFE TIMX__ DR, [Ff i AR AL TIMX_CRI[TXIR]E 1, TIMX__ CNTR 464
G SRR A BT, B TIMx__ CNTR MEAEE TIMX_ARR,  [HI il Efhbr
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HAL TIMX_CRI[TXIPIE 1, TIMx__CNTR i& 0, #R¥E TIMx_CRO[TXOPM]H € & 75 BB dh 1144,
TIMx_CRO[TXOPM] =1, {¥1Ei14; TIMX_CRO[TXOPM] =0, EFiit4L.

4 Timer3/Timerd AR EHAR S A A, HiH8E TIMx__CNTR &3] OXFFFF I, &
A EREHEAE, P FRELSL TIMX_CRI[TXIF]E 1, TIMx__CNTR & 0. ##E TIMx_CRO[TXOPM]ik
JE e T N, TIMX_CRO[TXOCM]= 1, {¥1kit#; TIMx_CRO[TXOPM] = 0, H#iil#. UL
TIMX__ARR [¥{E} OXFFFF, TIMx__DR [I{f Hfai \ Pl TIMX_CRO[TXOCM] 5 B 7

15.1.6 Timer4 A9 FG iaHtEzt

HZ% FG Hthr k.

15.2 Timer3/Timer4 S{zs2

15.2.1 TIMX_CRO (0X9C/OX9E) (x = 3/4)

Az 7 6 | 5 4 3 2 1 0
2 TxPSC Tx0CM TxIRE RSV TxOPM TxMOD
KM RIW RIW RIW RIW RIW - RIW RIW

XA 0 0 0 0 0 - 0 0

A £ i ik

B N B e
FH X 22 ey 8Pt AT 20 S E SR AR T B A8 R BRI, 2 005 IR B s 2 o -
000: 24MHz 001: 12MHz
010: 6MHz 011: 3MHz
[7:5] BESC 000 1. 5z 101: 750kHz
110: 375kHz 111: 187. 5kHz
H: Timer3 HPFINIIRET, 111 X RIF) 2 48MHz
G R
0: TIMx_ CNTR < TIMx_ DR, #jHi 0; TIMx_ CNTR = TIMx_ DR, #ithH 1
1: TIMx_ CNTR < TIMx DR, #iHi 1; TIMx CNTR = TIMx_ DR, %t 0
NP AR R A R R, TIMx DR FR7R N Pk
#
A kB
B S O:W%%ﬁiﬂ%ﬁl¢%%,tﬂ%ﬁ?%ﬁﬁ%ﬁ%@%%ﬁ)
L MHAEPAS RN 1A R, TR 2] B ARk 5 (R H P Rk o
KA LR AR, TIMx_ DR FRn3 N\ HLSFIE 5
0: &% I NGB HESE, TIMx DR AEEEN 05 2573 H ISk N H P i v
“F, TIMx_ DR f#{Fi% A OxFFFR
1o 53 IS N RS T S, TIMx DR BEAFh 05 #5338 HY IRy N RSP HR,
°F, TIMx_ DR A{Fiy OxFFFF
3] T IRE Gy A DT e A
Gy N AR K T G 0 B e
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0: AfligE

1: iR

(2] RSV RA

YRR
THIFEMERAER, AT LT Elipe
A AT s A
NIRRT P S Bl A T B g B A
0: FHEATHESAT L

1: FEATH g2 1k (TIMx CR1[TxEN]IE 0)
T AR

0: HNFH AR

1: et

[1] TxOPM

(0] TxMOD

15.2.2 TIMX_CR1 (0x9D/OX9F) (x = 3/4)

iz

7

6

5

K

TxIR

TxIP

TxIF

TxIPE

TxIFE

TxINM

TxEN

KA

R/WO

RWO

RWO

RIW

RIW

RIW

RIW

RIW

RAfE

0

0

0

0

fir

AR

iR

[7]

TxIR

AR ELRR UGS A W AR b &AL
CTDNE B 7N Wl @t i e a5 = 2 G AR 1A
B

0: KRR F B FEA:

1. RAF B

5.

0: 750

1: TEX

(6]

TxIP

AR TR

F N PWM B BRI I S A b A
B

0: HKAKEFWrFH4:

1. kAR BEMS

5.

0: 750

1: TEX

(5]

TxIF

A FEARTHE SR DR T WA AL, BIEEATHEESE TIMx_ CNTR
5 EME TIMx ARR VLR & 1,

NP AT B P WA AR S, Timer W AA I EI A
PWM JE 3T 3L A 1150 8% TIMx  CNTR 04 £ 4n % 0xFFFF I & 1.

B

0: KRR W HEM

Lo RA W

5:

0: 5O

1: TEX

[4]

TxIPE

A TEE X
BN RS PWM A SRS I v s

\Z
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)

0: Aflifg

1: ik

A FEATH A b R W R
BN IR FEATTE AR v e M e
0: Aflifg

1: ik

A \AT 5 U8 Ik T S B
ARG T KRN T e, S Ve JERR
00: AJEHE

[2:1] Tx INM O1: 4/ ZSkHl 0

10: 8 ARG o A 1

11: 16 ™RG8 R 3

FEARTH A H RE

[0] TxEN | 0: Aflifg

1: f#ifE

15.2.3 TIMx__ CNTR (0xAZ2, 0xA3/0x92, 0x93) (x = 3/4)

[3] TxIFE

TIMx  CNTRH (0xA3/0x93)

AL 15 | 14 | 13 | 12 | 1 [ 10 9 8
B2 TIMx_ CNTR[15:8]
eyt RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
TIMx CNTRL (0xA2/0x92)
L 7 6 5 | 4 | 3 | 2 1 0
ZFR TIMx  CNTR[7:0]
HA RIW RIW RIW RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A1 AR Eiipuy
[15:0] | TIMx_ CNTR | FEATHEZEM0HBUE

15.2.4 TIMX__DR (OxA4, 0xA5/0x94, 0x95) (x = 3/4)

TIMx_DRH(0xA5/0x95)

fir 5 | 14 | 13 | 12 | 11 | 10 9 8
SR TIMx_ DR[15:8]

A RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0
TIMx_ DRL (0xA4/0x94)

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

R TIMx_ DR[7:0]
HA RIW RIW RIW R/W RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A B iR
[15:0] | TTvx DR iﬁm&“ﬁ: ttiﬁ@gﬂﬁ(%ﬁlﬁ%)
T | RN A B N K B TR A (R S)
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15.2.5 TIMX__ARR (0xAB6, OxA7/0x96, 0x97) (x = 3/4)

TIMx_ ARRH(0xA7/0x97)
Az 15 | 14 | 13 [ 12 | u | 10 9 8
SR TIMx ARR[15:8]
St RIW RIW RIW RIW RIW RIW RIW RIW
=XDAIER 0 0 0 0 0 0 0 0
TIMx_ARRL (0xA6/0x96)
Az 7 6 5 | 4 | 3 | 2 1 0
B TIMx_ARR[7:0]
et} R/W RIW RIW RIW RIW RIW RIW RIW
LXDAE] 0 0 0 0 0 0 0 0
(A AR Eiipuy
[15:0] | TTMx ARR iﬁﬁtﬂ%iﬁ: HEMH (BAMS) - FG *ﬁiﬁ?ﬁ}% FG %t F= 4=
— BN PRAE A AR — A PWM E AR TR ()
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16.1 Systick IZ{Ei5iAB

O F AT PR AR [ e I A fR) Systick H . At SYST_ARR ZF /788 @ B A=A Wi A1, A&
DRV_SR[SYSTIE] = 1 fiifig Systick ¥, =¥ NI 10,

16.2 Systick S1Fss

16.2.1 DRV_SR (0x4061)

fir

7

6 5 4 3 2 1 0

K

SYSTIF

SYSTIE FGIF DCIF FGIE DCIP DCIM

KA

R/WO

R/W RWO RWO RIW RIW RIW RIW

XA

0

0 0 0 0 0 0 0

VA

#FR

iR

[7]

SYSTIF

Systick HBIE bR EAL
L

0: RERAEFWHL

L RAEH B4

5.

0: 50

1 BENX

(6]

SYSTIE

Systick FiffifE
0: AMflige
1: ffigE

(5]

FGIF

FG o W FpF b s

FOC BK2h/ 77 B IK BN, 8% —Fl (R A ) , 7= 2k — IR FGIF Hrigr
B

0: KR4 L

1 RAEFBrE

5.

0: V&0

1: TEX

(4]

DCIF

Driver HGHEILHED o W 34 bR A7

24 Driver THHUES T DRV_COMR i, #R¥E DRV_SR[DCIM] & B -4 14,
S W A 75 77 A R

BE:

0: AR KA Wr A

1o RAEFBIFEMS

5.

0: 750

1: TR X

(3]

FGIE

FG Hh i fit g

WAL, FOC BRBN/ 7 aRB, A% — R (LA , 7 — K FG ik
0: AMERE

1 fififg

\Z
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P4 Driver BUECITLHELD A W G A8 B 3%k

[2] DCIP | 0: 1 ANEG A A=A 1 kA iy

1o 2 AN A=A 1 b

Eb A DL F r e 24

Y HUE 2T DRV_COMR I, #24E DRV SRIDCIM] )4 B 17 2 75 7 Ak v b
1:0] DCIN 00: AretEpis

01: HEeasim bt Bt =g by
10 THECES R R e 7= A b
11 a8 ) _B/m B oSk &6 A o

16.2.2 SYST_ARR (0x4064, 0x4065)

SYST ARRH (0x4064)
AL 5 | 14 | 13 [ 12 | 1 | 10 9 8
HHR SYST ARR[15:8]
et RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 1 0 1 1 1 0 1
SYST ARRL (0x4065)
fir 7 6 5 | 4 | 3 | 2 1 0
R SYST ARR[7:0]
et RIW RIW RIW RIW RIW RIW RIW RIW
=EDAIEN 1 0 1 1 1 1 1 1
A B4 Eiipuy
Systick BHE#H
WE A JE Systick PRI AR, BRIACH 1ns
[15:0] | SYST ARR | . . . v
THEARXA: Systick W% = SYSCLK/(SYST_ARR[15:0] + 1)
E{E [ [0, 65535]

\Z
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17 Driver

17.1 Driver &{Ei5BB

17.1.1 Driver &7}

Pre-driver VMOT . ov
UH VBU VBU g—@
LS VBV
N iy VBW
FOC_CMPU 5 VH TS 'Y HU 33 B |
= & Lty KRR, ’ 4 I_| |_l
FOC_CMPV WH HW AAA °
g % FiE
FOC_CMPW 3 h
_— | (&) VSuU ® /
+ VSV Motor
O DR B | u | e ey A
= LU Ry I5
) VDRV ‘N\V
w | e U Ve &
&Y LW R
L LS ARLG\X/ > g- B J
223 %’a 3
<
U €——] _l_
V€e——— —
IcoOM ——
. He
K 17-1 FUB572/FUB562T Driver H A ]
vee
15v
HINI VBl (K¢
DRVOE HIN2 ot “
ui HLDUy vs1 B
FOC_CMPU 0L H DV F'X HINS VB2 [ Y
FOC CUPY Vi i DW 2 R
JOCCHPY | pm— o F&le o Hozgl [ S— Y { Motor
FOC_CWPH_| CONTROLLER [ pn P g vep W
DRV DR HL. LD e r_% WEEN
XH L DW XI X HO3
Loz

coM Lo3 [}t

L

W " LIN3
. PA2 b 15y VS3
HDIO pa.1 Lol
vee
% Ru % Rv Rw

FOC_CMPUN/W 72 FOC 4t 1) =% LB, DRV_DR ¥ B ML E, L EHRIE
28 3 B )RR B S S 48 PWM ) (FUB522) Bl far Y = 41 B P {5 5 UNVIW 45 Pre-
driver(FU6572/FU6562T). UN/W =it B F T B el ALzl .

K] 17-2 FU6522 Driver BiHAE K|

V4.1l 245 www.fortiortech.com



= Fortior Tech

- U=UBT= 3% FU6522 62 72

17.1.2 fthishliRER
DRV DR OCxREF| | 1)] xH_P wm
" MOE —1 DIzl
Foc e | | COUNTER - w .
| IJ =
0es xlE xIE  xLPxHP OTSxl 12 LINV

17-3 Hay P A R AT P

fic & Driver #itk T/ERT, FAE DRV_CR[MESEL] = 1, HJ ME i%#t FOC #i=, [z N7
A

* DRV_CR[OCS] =0k}, PWM HJLLE{EKH DRV_DR, HIKH FOC_CMP, 4R U. V.
W. X JU{5'5 OCXREF. Mt %1 L& ##t DRV_CMR[XHE]. DRV_CMR[XLE] & #14: -
4167 DRV_CMR[XHP]. DRV_CMR[XLP]*} OCXREF {5 S #7243, fifE DRV_OUT[MOE]
W PWM, RZZEHREF, P40 xH_P. xL_P {5 5% 8ISEX HEE8] xH. xL {55, BE LT
Mr PI_CR[HINV]. PI_CR[LINV] FfEgEN:, &4t MR PWM B35 5.

17.1.2.1 i EIELBARER

fii & DRV_CR[OCS)iE# PWM [ LLHHE R H FOC #iEff) FOC_CMPUNMW B3 1E 1 B I LL
i DRV_DR. HHEIE 2 i1 VR 15 2 = #8546 PWM {55 OCXREF, M+ DRV_DR TS
HNLTRZS . AZEATBEEH]. 4150 DRV__CNTR /M T, OCXREF #ithmeF: k2,
F IR

fii® DRV_CR[OCS] = 1, WHIMEKH FOC 5 FOC_CMPUNMW FH51HEUA LR, ARk
7* . OC1REF/OC2REF/OC3REF.
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entr
FOC_CMPU |-
FOC_OMPY
FOC_CMPW
0 >

OC1REF

OC2REF

OC3REF

K] 17-4 PWM 4% B

BiLEDRV_CR[OCS] = 0, #HEHRAFEENILE(EDRV_DRSTHE AL, A =8 &5 == LA A
f\JOC1REF/OC2REF/OC3REF. 5%tk = DRV_DR/DRV_ARR*100%.

17.1.2.2 FEXAEHR

ENEESXH_P. XL_PCRRSEIX G . X T HAMaH, WRDRV_DTRZFAA#A%ET0, Ml
BE TAEX AN . ANRIE ARG —A8bitHIE X KA A, = /MBIEMIEX LER A, J@iEDRV_DTR
WEIEIXIE. SxH_P. xL_P_EFHERAER, xH. xLAS2bRE & B EbxH_ P xL_ PR BT
JEIEDRV_DTRBCE (I H] s Gt R A SR B (] KT S i H (R 9, T 2 5% B2 38 A ik FE AN 4838, A
JR2 I Jok B A A
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o~ ke FU6522 62 72
OCxREF i ! i !
0CxLL | | | |
0CxH N ? § | jz_E
S\ \‘7 4’\4:47 %‘7 4’\ I
tdelay tdelay tdelay tdelay
xH P | |
_I : } ! : :
|
xL P | | | |
| | T I
| | | 1 |
xH | I | : :
e ——k
_tdelay | tdelay |
zlh | |
: —
the‘;f tdelay

17-5 7 FE X 4 N 1 B M HH
17.1.2.3 ih{Ese SthtE

WAFBCE DRV_CMRXHE]M[XLEM#E I . KIFHC DRV_CMR[XHP]FI[XLPLE B4 H Ik
PEo FER T s HI, Timerl 4% 4] DRV_CMR ik 23 6E. i DRV_CR[MESEL]
=0, EFEFFWIRAE, 24 Timerl P~ 5 N FRS, X TIM1_DBRx 4] DRV_CMR.
[ TIMI DBRx from TIMI |

data update from TIM1

0
4>
0
[MESEL | [ CMP_CR2[4:3] || DRV CMR |

17-6 Timerl HZ###| DRV_CMR #l CMP_CR2[4:3]

fii # DRV_DR. DRV_ARR I DRV_CMR ] 5 8l i 78 H1 il 1 4= %6 Th f¢ , DRV_DR Al
DRV_ARR#ZHIPWM 5 2% LL M A%, DRV_CMR[XHE]FIDRV_CMRIXLE]ZH] 7~ i H A =
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OCUH | 3 3 3
0CVL | |
OCVH | | | |
OCWL | |
0CHH | | | |
! ULE=1 | VLE=1 | WLE=1 |
' “others=0 | others=0 ! others=0

K 17-7 HE I A

0CUL |

OCUH ! !
o I e
OCVH | |
oo (O
OCWH | ?
U/V/WLE=1 >
others=0 ‘
K 17-8 MZEWHIEH
17.1.2.4 AR
17.1.2.4.1 LbERICECHRER

iHIIDRV_SR[DCIM] % & FLR VLD A W= Ak 2% 4, % B HLRMEDRV_COMRIi& € LA UL FC H
PEA I A . AR A HUE 2 T DRV_COMR, H.#54& DRV_SR[DCIM] % & 1) % fE 1, 724
Drivertb B ULEC R TiE KR, TilrhrEADRV_SR[DCIF]f{FE 1.
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DRV_COMR
DRV_CNTR

DCIM:(;;:IFT I I I N M
DCIM=;(21F T T T T T T T T T T
S S 0 e o A

DCIM = 00(Disable)
DCIF

& 17-9 Driver LA VLHED F k7
17.1.2.4.2 FG Hhp
& DRV_SRI[FGIElfifE FG H b1, MR —RE(EMAE), rmAaE—kPlER.

17.1.3 6N Pre-driver &8y, ((&RF FU6572/FU6562T)

Pre-driver

VBU VBU R
UH —P > VBV R

vy |VBWE
v —{TsHS

VSV

VBW
wWH —p{ LS H >~

VSwW

VSU

VDRV VSV i
UL —p > VSW R

VRV 5
vL —»{LsH o

VDRV
w — {51

K] 17-10 6N Pre-driver =1 5 1 &

6N Pre-driver Tifean ¥ 17-10 fin. #E A%, DRV_CR[DRVOE]N Pre-driver ff§ifE(5
%5, Pre-driver {4t 6 X NMOS J& 43 A9k 3h FLHLIK UNVIW A
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% 17-1 FU6572L A & Pre-driver {55 B %
Input Output
UH/VH/WH UL/VL/WL HU/HV/HW LU/LV/LW
L L L L
L H L H
H L H L
H H L L
17.1.4 PMW &% (GERF FU6522)
vee
15v
HINI VB1 [-¢-<]-o
FOC_CMPU :Lt E/; gﬁ 4{ E F{ v
FOC_CMPY g 102 T \% /
FOC_CMPW . § vs2 w \

VB3
Ho3
V83

LIN3

101
K T vee

102

17.2 Driver {F38

17.2.1 PI_CR (0xF9)

X cou L03

g

17-11 PWM A2 5

7 6 5 4 3 2 1 0
R T2TSS RSV DRVMD HINV LINV
eyl RIW - - - - RIW RIW RIW

EAE 0 - - - - 0 0 0
1 LR iR
TIM2 53k FE LA = i A A e 4
[7] T2TSS | 0: A + Bkod@m AR . PL. 0 A J7Ia), PO. 7 % Ak
L aE A kb AR 0. PLL O #r N S A ik, PO. 7 S N IE [ ik
[6:3] RSV PR ¥
T
(2] DRVMD | 0: =iz
1 R EAE E (FOC ANREIEFR)
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MR IS RE
[1] HINV | 0: ANMfiifg
1: fifigE
MR AT RE
[0] LINV | 0: Afilifg
1: ffifE
17.2.2 DRV_CR (0x4062)
A 7 6 5 4 3 2 1 0
2R DRVEN DDIR FOCEN DRPE 0CS MESEL RSV DRVOE
257 RIW RIW RIW RIW RIW RIW - RIW
SAE 0 0 0 0 0 0 - 0
A B4 iR
R Er S bl
(7] DRVEN | 0: Afdifg
1: ffige
v 77 1) (OF [ %)
AR LIRS D7 1R, D5 I IREN AT FOC BREN A 2. o/ FOC 528 A7 B ]
6] DDIR MO T 1A, AR FOC I FRRC & B A BT, JT B IRBN TR B Timer] AHC
ZH
0: %
1. k¥
FOC AL B
(5] FOCEN | 0: Afdife
1: ffige
DRV_DR Fiis %k i
fERETIEER)S, BMS DRV DR &, FEAE A KA T h e Sogr 2%
(4] DRPE | IET3EER, {445 DRV DR J5, HUE L% E#H
0: Mk
1: ffige
A SR IR B
[3] 0CS 0: DRV DR
1: FOC AR
ME ARk
(2] MESEL | 0: J7ikuXshibis
1: FOC BB
[1] RSV TR
Driver {#ifg
(0] DRVOE | 0: ANiifE
1: flifg
17.2.3 DRV_SR (0x4061)
WA 7 6 5 4 3 2 1 0
A2 FR SYSTIF | SYSTIE FGIF DCIF FGIE DCIP DCIM
St RIWO RIW R/WO R/WO RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
| &K iR
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[7]

SYSTIF

Systick KT HAEbRELL
B

0: REAFWrEf:

Lo KA

5.

0: 30

1. BE X

(6]

SYSTIE

Systick HWi{#HE
0: Affge
1: ffigk

(5]

FGIF

FG Wi AR AL
T

0: REAEFWHL
L KA

5:

0: 0

1: TEX

(4]

DCIF

Driver FLIEULECH Wi s AFbr &AL

% Driver THEUESE T DRV_COMR i, #R¥E DRV_SRIDCIM] % & T+ [
b7 2 75 7 A v

7

0: RKRAEFWHEM

L: RA WL

5.

0: B0

1: TR

[3]

FGIE

FG I g

HlW SRS, FOC BRBN/J7 ik ik sh it — P8 (FB A HA) , 774 — Ik FG i
0: Rtk

1: ffifig

[2]

DCIP

F=E Driver B UG HE A W 1) & %
0: 1 AN A
1: 2 AN A

[1:0]

DCIM

LA DURE i S B

2B ZE T DRV COMR B, HE4E DRV SRIDCTIM] {13 B 1 7 2 75 72 A v T i
R

00: A=Ay

01: tH#gsm bt r=A: vy

10: THERs R SO R P A R

11: HHE s i ba RS #6507 28 b

17.2.4 DRV_OUT (0xF8)

fr

7

6 5 4 3 2 1 0

K

MOE

RSV OISWL O0ISwWH 0ISVL 0ISvVH O0ISUL 0ISUH

KA

RIW

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

A E

0

- 0 0 0 0 0 0

L

£

HiR

[7]

MOE

\Z
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¥ Al RE
FH T8 = A0 E S S Sk . A iR 1 ANE 0. BREZE HEIR (R
A (L E 28, 1. 1 1) I, BB EshiE 0, A% .
0: ANMERE, it RIET 25 B
DRV_OUT [OTSUH]/DRV_OUT [OTSVH]/DRV_OUT [OTSWH] #1I
DRV_OUT[OISUL]/DRV_OUT[OISVL]/DRV OUT[OISWL].
1: g, i RIE TR L RE
(6] RSV FREH
WL/XL F %0 H 25 IR H
[5] OTISWL 2% OISUH Hifig
vE: DRV_OUT[OISWL] [AJB Bt & WL/XL =5 K i~
WH/XH F %0 H 25 A HL S
(4] OLSHH %% 01SUH ik
¥E: DRV_OUT[OISWH] [&] s i & WH/XH 25 K Hi~F
VL %8 H 25 A L P
[3] 0ISVL 5% 01SUH Kk
VH %8 H 25 A LS
[2] 0ISVH 5% 01SUH Kk
UL F %8 H 25 A L P
1] O15UL %% 01SUH ik
UH Ffn H 25 T T
ALY E UH % 2SR . 24 DRV OUTIMOE] = 0 B, %rH 25 R B S 24 A
(0] OISUH | MOS
0: fKHF
1: EHTF
17.2.5 DRV_CMR (0x405C, 0x405D)
DRV_CMRH (0x405C)

L 15 14 13 12 11 10 9 8
ZFR XHP XHL XHE XLE WHP WLP VHP VLP
eyt RIW RIW RIW RIW RIW RIW RIW RIW

EAiE 0 0 0 0 0 0 0 0
DRV_CMRL (0x405D)

AL 7 6 5 4 3 2 1 0
L HR UHP ULP WHE WLE VHE VLE UHE ULE
A RIW RIW RIW RIW RIW RIW RIW RIW

=X DA 0 0 0 0 0 0 0 0

AL B ik
XA A A 4 1)

[15] XHP 0: IE%# HrH
10 IA) B AN H
XA & AR P 4 )

[14] XLP 0: IEH i
1: A B AR
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X HH - g g
[13] XHE 0: Afifige
1: f#i{E

X H T A g
[12] XLE 0: Afifige
1: fHigE

W e R 4
0: IEH i
12 J Ji) E AN

[11] WHP

W AR B AR P 4 )
0: IEH#HiH
1: J Ie) B AR

[10] WLP

VA AR
0: IEH i
12 e f) H AN HY

[9] VHP

VA R AR A )
0: IEHHiH
1: = Ie) B AR

[8] VLP

U AH 8 At 4 i)
0: IEH#HiH
1: A B AN H

[7] UHP

U AH T M 4
0: IEH i
L: J Ji) FL AN

(6] ULP

W AR % 4 A
(5] WHE 0: Afifige
1: ffiRE

W AR i A A
[4] WLE 0: Alige
1: ffige

VA A
[3] VHE 0: Afilige
1: ffige

VA R e Ad e
(2] VLE 0: AMdiRE
1: fifige

U AH - 5 A e
(1] UHE 0: ANMifigk
1: fifige

U AR & 5 A A
(o] ULE 0: NMifige
1: ffifg

T

B 4 DRV_CMR[W/V/ULE]f! DRV_CMR[W/V/UHE]FK N 1, WU ML NS, Lk

T EAMAH PWM 3, RIS B ShiEASEX .
B 7ERENI, Timerl £ ##5%] DRV_CMR 274748

\Z
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17.2.6 DRV_ARR (0x405E, 0x405F)

DRV_ARRH (0x405E)
i 15 | 14 13 | 12 | u | 1w | 9 8
4 FR RSV DRV _ARR[13:8]

Syt - - RIW RIW RIW RIW RIW RIW
=X AN - 0 0 0 0 0 0
DRV_ARRL (0x405F)

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

R DRV_ARR[7:0]
et RIW RIW RIW RIW RIW RIW RIW RIW
XDA[E] 0 0 0 0 0 0 0 0
fr B EiipuY
[15:14] RSV TR B
THEES I E A, Yo B (F o 555 0)
Driver tHECES M 0 JFEATHELE] DRV _ARR/2 - 1, 724 ERsH4E, SRJG 0 T itk
F/0
[13:0] | DRV_ARR | i+ AR I fiue = 48MHZ/DRV_ARR
DRV_ARR f{f LAR 4 48MHz 115, HUE TG [0, 16383]
W BRIRAEAN 0, H 1 EE X

17.2.7 DRV_COMR (0x405A, 0x405B)

DRV_COMRH (0x405A)
L 5 | 1 | 13 12 n | 10 | 9 8
AR RSV DRV _COMR[11:8]
HM - - - - RIW RIW RIW RIW
=EDAEN - - - 0 0 0 0
DRV_COMRL (0x405B)
fir 7 6 5 | 4 | 3 2 1 0
R DRV_COMR[7:0]
it R/W RIW R/W RIW RIW RIW RIW RIW
XA 0 0 0 0 0 0 0 0
A B iR
[15:12] RSV RH
THEES I L T e
1% 55 DRV COMR AHZE H#% /& DRV SRIDCIM] & 5& [ & {thIsf, =4 DRV Lk
[11:0] | DRV_COMR | #ZULHC 1 IKrig=Rk, DRV COMR [r{f 254k DL 4d 12MHz 55 .
DCHC S BN 525 = DRV._COMR*4/DRV_ARR*100%
DRV_COMR FAE AR 4 12MHz 148, HUE SR [0, 4095]

17.2.8 DRV_DR (0x4058, 0x4059)

DRV_DRH (0x4058)

fr 15 | 14 13 | 12 | 1 [ 1w [ 9 8
2 HR RSV DRV DR[13:8]

FA - R/W R/W R/W R/W R/W R/W
=X DA - 0 0 0 0 0 0
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DRV_DRL (0x4059)
L 7 | e | 5 | 4 | 3 | 2 | 1 | o
2R DRV DR[7:0]
K R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0
L 2R ik
[15:14] RSV RE
BWAE P (5 e E
25tk = DRV DR/DRV_ARR*100%
[13:0] DRV DR DRV DR {1 DA 4 48MHz 58, HUETEE [0, 16383] .
M RZ AR E NIRRT, i PW BL B NS IR A ASEIX 1)
M

17.2.9 DRV_DTR (0x4060)

AL 7 | e | 5 | 4 | 3 | 2 | 1 | o
SR DRV DTR
Syt R/W R/W R/W R/W R/W R/W R/W R/W
=EDA:] 0 0 0 0 0 0 0 0
Az By Eiip
BEIX A [H] 5 B
BEIX Al = (DRV_DTR + 1)*T
[7:0] DRV_DTR | f]: DRV_DTR = 11, JZEXES[A] = 12*41.67ns = 500ns
VE: WS DRV DTR = 0, Adf AFEIX K[

17.2.10 DRV__CNTR (0x4066, 0x4067)

DRV CNTRH (0x4066)

fir

15

13 | 12 1m | 10 | 9 [ 8
25 RSV DRV__ CNTR[11:8]
HRM - - - - R/W R/W R/W R/W
B=EDA(:! - - 0 0 0 0
DRV__ CNTRL (0x4067)
fir 7 6 | 5 | 4 | 3 | 2 | 1 | o
2 HR DRV CNTR[7:0]
KM RIW RIW R/W R/W R/W R/W R/W R/W
=X DAIEN 0 0 0 0 0 0 0 0
£ir R iR
[15:12] RSV TR
THEEHE
DRV__CNTR fAE LARS &f 12MHz 1154, Driver Xt 575t =
[11:0] | DRV CNTR DRV CNTR*4/DRV_ARR*100%

HUEE R [0, 4095]

vE: RETEDRV CR[DRVEN] = 1B, AHES A DRV CNTR

\Z
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18 WDT

A VR 38— A TAEAE NS BT e 38, REA TR FRFET, Bk MCcu
HIBEHLIEDNL . BT TAEEER: BaiE T S, BRSNS ETE. 8 T e 3%
HHE, BT IREGE S MCU 847, 27 MMl 0 FFiRigtr. 7 EfRFisiTidid, &k —Bn
RIS 110 0 I R EATIAR 1, CAB 1L T e i 2, AR

&I VHALE SN G M O FFAGTHIT, 243t £ OXFFFC 4t — MK EE R 4 APy g i s B 3 45 5
i MCU E 4, F2F MMk O FFHURIZAT. FEFIEZAT TR G E T I RERIE S, &I ER 34
7] 2] WDT_ARR HJBEME, FHFEFTITIRTHEL

18.1 WDT (i =EIR

B MCUEAFFHU R B R ARAR U, WD TRHE (R4, B a2 AR
B MCUTEfi EidfEH, WDTKSH |34t H
B WDTER & HEMCUR AR, RST_SRRSTWDTIH & E1

18.2 WDT #{Eix BB

1. CCFG1WDT_EN]E1, FEahEI, B 1 MOFEETHEL;
2. WEWDT_ARRAEAE AT LURTEH ZhE | 12 1)
3. HEMEFHEIETHEEWDT_CRWDTRF] =1, &4 5WDT_ARR.

18.3 WDT H1F=8

18.3.1 WDT_CR (0x4026)

fir 7 | 6 | 5 4 3 2 1 0
R RSV WDTRE
KA - - - - - - - RIW

gifs | - - - - - - - 0

{04 ZHR HiR

[7:1] RSV TR

E I Iiatk

0: BENX

1: BTS2 WDT ARR MIVBEE, FFEFITIEITE

18.3.2 WDT_ARR (0x4027)

[0] WDTRF

oA 7 | e | 5 4 | 3 2 1 0
EA S WDT ARR
FA RIW RIW RIW RIW RIW RIW RIW RIW
SAH 0 0 0 0 0 0 0 0

\Z
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I 2R Hid
o) | wor arg | VR

BEE VT s ia B K = 8 fir

18.3.3 CCFG1 (0x401E)

fr 7 6 5 4 3 2 1 0
R RSV LVWIE WDT EN RSV
Byt - RIW RIW - - - - -
SAiE - 0 0 - - - - -
fir R £
(7] RSV R
LVW 6300 H Wi 56
(6] LVWIE | 0: Afiife
1: ffige
WDT 1 &
(5] WDT EN | 0: Afiife
1: fdige
[4:0] RSV | fRE
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19 RTC

19.1 RTC EARINEEIEE

INT_CTRL =
RTC_TML[7:0] —» RTC_EN o
active high I
RTCIF ( on) <ﬁ> Q
RTC_TMH[7:0]—» CNT_PROC 4
IFINT INT OUT, >
RTC EN @
(active high) &
K] 19-1 RTC ZARTHAEHEK]

19.2 RTC $&{FixBB

B ff4s RTC_TM, #%#E RTC 11 EH (. AicE RTC_STARTC_EN]=1, {##t RTC i1%4.

19.3 RTC H1F&8

19.3.1 RTC_TM (0x402C, 0x402D)

RTC_TMH (0x402C)
(A 5 | 14 | 13 [ 12 | 11 | 10 9 8
HHR RTC_TM[15:8]
FRA RIW RIW RIW RIW RIW RIW RIW RIW
=X DAIEN 1 1 1 1 1 1 1 1
RTC_TML (0x402D)
A 7 6 5 | 4 | 3 | 2 1 0
KR RTC_TM[7:0]
it RIW RIW R/W RIW RIW RIW RIW RIW
X DAIEN 1 1 1 1 1 1 1 1
(A AR iR
RTC 11402717 2%
(15:0] | wrc oy | B EAEEAOBRR N N . ‘
- 5 RTC {423 LA 32768Hz AR M 0 408 5 N ME e, =4 ki
3K, THEERIE 0 FEE BT A T

19.3.2 RTC_STA (0x402E)

AL 7 6 5 4 3 2 1 0
2K RTC EN | RTC IF RSV TSOSCEN RSV RSV RSV RSV
KA RIW RIWO RIW RIW RIW RIW RIW RIW
=R DA 0 0 0 0 0 0 0 0
b | &% | #id
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RTC fi fiE

[7] RTC EN | 0: Afdige

1: f#ifE

RTC Ff Wr S hr AL
HEEEESET RTC MR & 1
B

0: ARAHWrE;

1 RA WA

E.

(6] RTC IF

0: 50

1: =X
P I BRI
0:

1:

M

ISOSCSE

(5] L

15 o b Y 458 P S A P

A5 e Y 39 R A S 1 s A

HR S e i

(4] ISOSCEN | 0: Affife

1: f#igE

AR N I R S 3

[3] ESOAE | 0: ##E=

1 EERIER, EEEAMER N i, FRA B NI R

RN I e

(2] ESOEN | 0: Affifg

1: ffige

A M I e R a5

] | B o st eri LR A
1: AN 2P P11 A

AN 1 I 5 O\ Ao

(0] ESCKEN | 0: Affifg

1: ffifE

19.4 BB

19.4.1 BISPBEERITT

S B A2 R P PR R0 B e A o PR S AR S R D R o AV B A —AMKRE 13 AT A,
DATRT Bt i, ek BRARTT 4 8 MBI A I K

W% 8% E CAL_CRO[CAL_STA] = 1, FFiARKHEIFE. 2 CAL_CRO[CAL_BUSYJhriE
RIS HEIS R 45T, 4 RHE 58 (CAL_CRO[CAL_BUSY] = 0))5, iZHl CAL_CRO[CAL_ARR]
(O B2 A P PR e 8 SR AR T4 8 M I (R
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19.4.2 BRESFES

19.4.2.1 CAL_CRO (0x4044) CAL_CR1 (0x4045)

CAL_CRO (0x4044)

A 15 14 | 13 12 [ 11 ] 1w | 9 8
CAL STA
R CAL BUSY RSV CAL ARR[12:8]

Bt} R/W1 - - RIW RIW RIW RIW RIW
SAE 1 - - 0 0 0 0 0
CAL_CR1 (0x4045)

AL 7 6 5 | 4 | 3 2 1 0

ZFR CAL ARR[7:0]
e i RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A B4 Eiipuy
e A i i
BE:
0: AZHERLFE 5E Bk
15 /CC:LL:;EQ*Y 1% AR R LT
0: BEX
1. Ja s ehReHETh g
[14:13] RSV {Rbd
BT
DA b e 2 R 8 M R M I
[12:0] CAL ARR
e HUERN 0 BFFROR IO Mg AN, IR Ox1FFF B 7R vH Gk
H (P ) i 1 B B it BR)
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20 [mEIERER

FUB522_62_ 72 MCU #E5f HEfL 4%, it E TSD_CR[TSEN_EN] = 1 ffifitiR B, S
LSRR, ARAVATIS AT AR o SR A BoR VE Ry 70°CE] 150°C, XM AR {E
W% 20-1 i

R 20-1 i AT R it PR B0 X N2 RO AS £ 3 P A

TSEN_DR 1B E1E (°C) TSEN_DR B (°C)
000000 <= 170 100000 110
000001 71 100001 111
000010 72 100010 112
000011 73 100011 114
000100 74 100100 115
000101 75 100101 117
000110 76 100110 118
000111 77 100111 120
001000 79 101000 121
001001 80 101001 123
001010 81 101010 124
001011 82 101011 126
001100 83 101100 128
001101 84 101101 129
001110 86 101110 131
001111 87 101111 132
010000 88 110000 134
010001 89 110001 136
010010 91 110010 137
010011 92 110011 139
010100 93 110100 141
010101 95 110101 142
010110 96 110110 144
010111 97 110111 146
011000 99 111000 148
011001 100 111001 149
011010 101 111010 ~ 111111 > 150
011011 102

011100 104

011101 105

011110 107

011111 108
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2110

21.1 10 f@

FU6572L ¥ 314~ GPIO 511, 4378 P0.0~P0.7. P1.0~P1.7. P2.1~P2.2. P2.4~P2.6.
P3.0~P3.7. P45. P47,

FUB572N 37 fF 24 4~ GPIO 51, 437’4 P0.0~P0.1. P0.5~P0.6. P1.1~P1.7. P2.1~P2.2.
P2.4~P2.6. P3.0~P3.1. P3.3~P3.6. P45. P47.

FU6572T SZ#F 13 4~ GPIO 5, 4r%14 P0.1. P12, P14. P16. P21. P24. P26.
P3.0~P3.1. P3.3~P3.5. P4.7.

FUB562T 37 94 GPIO 51, 43+%/y PO.1. P1.2. P1.6. P2.1. P2.4. P3.0 ~ P3.1. P34.
P4.7.

FU6522L =7 #F 40 /> GPIO 5 f#l, 434 P0.0~P0.7. P1.0~P1.7. P20~P2.7. P3.0~P3.7.
P4.1~P4.7. P5.1,

FUB522T 7 20 4~ GPIO 51, 43%)°4 P0.0~P0.1. P0.5~P0.6. P1.1~P1.2. P14~P1.7.
P2.1~P2.2. P24, P2.6. P3.0~P3.1. P3.3~P3.4. P45, P4.7.

21.2 10 BgEi5iAp

BA GPIO ify AL E A AR A A7 45 LA R AR R R . PO.0 MU I % /745 PO, P1.0
WL BI2F 77 P, @it PO_OE. P1_OE Mt & i ¥4 N o
T
B 1O NS A ek AT AN S AL
B |0 N E S /N T 100kHz
B P47 [EE ARG, BRAY FICEK #, WRFEEE N 10, FHEARLE THAHIK
H/2Ji% FICEK_MOD.
B b FRABMEAEREXT ALY 1, Bk S H A4 RIES % 21.3.11 PO_PU
(0x4053)~21.3.16 P5_PU (0x4048)
B b, THHEMEBEES% 5.3 GPIO HAFHE:
B L& P1 AN. P2_AN 1 P3_AN X FIAI A 1 AFREAPME S, Bk 15 %5748
L WiE5% 21.3.7 P1_AN (0x4050)~21.3.9 P3_AN (0x4052). i 10 B JblE o it
L, FrESFIIRERRL, Z178s PL. P2, P3XF R I H f3 EDRA A 0.
B P16~P1l7. P2.1~P2.7. P3.0~ P3.5 7t 1t & B R G B4 2 Fshac i
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21.310 H1F=L
21.3.1 PO_OE (0xFC)

L 7 | 6 | 5 4 3 2 1 0
L HR PO OE
B ¥y RIW R/W R/W RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0

AL B ik

PO. 0 ~ PO. 7 74 Ny H ik
[7:0] PO OE 0: WA
1: %
21.3.2 P1_OE (0xFD)

L 7 | 6 | 5 4 3 2 1 0
ZRR Pl OE
eyt RIW RIW RIW RIW RIW RIW RIW RIW
EAiE 0 0 0 0 0 0 0 0

fir R £

P1.0 ~ PL. 7 B N H ik £
[7:0] P1 OE | 0: #A
1: %
21.3.3 P2_OE (0xFE)

L 7 6 5 4 3 2 1 0
L HR RSV P26 OE | P25 OE | P24 OE RSV P22 OE | P21 OE RSV
eyt - R/W RIW RIW - RIW RIW -
=X DA - 0 0 0 - 0 0 -

fr 2R ik

(7] RSV PR

P2. 6 7 N ik %

(6] P26 OF 0: N

1: #il

P2. 5 - N ik %
[5] P25 OE 0: A

1: %l

P2. 4 Ut N ik %
[4] P24 OE 0: HA

1: #il
[3] RSV PR ¥

P2. 2 0t N ik %
[2] P22 OE 0: %N

1: %l
(1] P21 OF | P2. 1 Hu7 % N Hi ik £

\Z

265

www.fortiortech.com



Fortior Tech

P BBER FU6522 62 72
0: ®A
1: %
[0] RSV R

21.3.4 P3_OE (OXFF)

fr 7 | 6 | 5 4 3 2 1 0
2R P3 OF
2 RIW R/W RIW R/W RIW RIW RIW RIW
HEAE 0 0 0 0 0 0 0 0
YA ZHR Eiip
P3.0 ~ P3. 7 B N H ik £
[7:0] P3 OE | 0: #iA
1: %
21.3.5 P4_OE (OxE9)
r T | s 5 4 3 2 1 0
R RSV P45 OE RSV
2T - - R/W - - - - -
BAE - - 0 - - - - -
A 2R R
[7:6] RSV TR
P4. 5 H 7w N H kB
(5] P45 OF 0: HIN
1: %
[4:0] RSV e
21.3.6 P5_OE (0xFB)
fir 7 | 6 | 5 4 3 2 1 0
R RSV P51 OF RSV
Byt - - - - - - RIW -
H A - - - - - - 0 -
fr B ik
[7:2] RSV PR
P5. 1 HU7 4 N H ik #¢
[1] P51 OE 0: %A
1: %l
[0] RSV PR
21.3.7 P1_AN (0x4050)
fr 7T | 6 | s 4 3 2 1 0
A FR P1 AN HBMOD RSV ODE1 ODEO
KA RIW RIW RIW RIW RIW - RIW RIW
SR 0 0 0 0 0 - 0 0
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L B kTt
P1.4 ~ P1.7 el X fai e
[7:4] P1 AN | 0: Aflife
1: fdige
P1. 3 N E, 5 P1 OE[3]4HA& v P1. 3 IhRERE AWK 21-1 Fion
F21-1 PL. 3 M
HBMOD P1_OE[3] P1. 3 Bz
0 0 LIEZTPN
3 HBMOD
5] 0 e
1 0 P
Brr-om ks AR, frHH e de R ey HY FL R AT 2
1 1 20mA, FHT Hall B & RS . far AR A B
S B A A R
PWM i T0 #y i Bhfe S, L DUL L DV, L DW. H DU. H DV. H DWGEH T
2] HDTO FU6522)
0: IEHIXBhHEE
1: SIRBhEE F7
PO. 1 BT IR A RE
(1] ODE1 0: NMfige
1: fdige
PO. 0 & FE R IR AT BE
(0] ODEO 0: AMERE
1: ffige

21.3.8 P2_AN (0x4051)

T AReFEIEGE PLL 1 A9 by B FH AT T 7 B BE

L 7 | 6 | 5 4 3 2 1 0
L HR P2 AN
eyt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
fir 2R ik
P2.0 ~ P2. 7 Bl R Al g
[7:0] P2 AN | 0: Af¥igE
1: flife
21.3.9 P3_AN (0x4052)
AL 7 6 5 4 3 2 1 0
25 P11 PL | POl PL P3 AN
KA RIW RIW RIW RIW RIW RIW RIW RIW
=R DA 0 0 0 0 0 0 0 0
/A LR iR
P1. 1 FHiFBHARRE
0: AMfife
(7] P11 PL | 1: {fige

\Z
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PO. 1 FHr L E FE
0: Affife
(6] PO1 PL | 1: {fife
: RREFEIBSBE PO. 1 b B BE AN T 4 L pH
P3.0 ~ P3. 5 MR ffi B
[5:0] P3 AN | 0: Affife
1: f¥iReE
21.3.10 P4_AN(0x4047)
AL 7 6 5 4 3 2 1 0
2 RSV P46 AN | P45 AN RSV
H T . RIW RIW - - - - -
HAE - 0 0 - - - _ -
(A AR ik
(7] RSV RH
P4. 6 R A fE
(6] P46 AN | 0: Aflif
1: ffiRE
P4. 5 RIS fd e
(6] P45 AN | 0: AfgifE
1: ffiRE
[4:0] RSV Re

21.3.11 PO_PU (0x4053)

L 7 | 6 | s 4 3 2 1 0
L HR PO PU
Byt RIW RIW RIW RIW RIW RIW RIW RIW
R[N 0 0 0 0 0 0 0 0
L B ik
P0.0 ~ PO.7 47 HifHAdfE
[7:0] PO PU | 0: Afiife
1: ffige
21.3.12 P1_PU (0x4054)
AL 7 | 6 | 5 4 3 2 1 0
AR P1 PU
Byt RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
AL B Eiip)
P1.0 ~ P1.7 b$iHiPHATfE
[7:0] P1 PU 0: AMfiRE
1: ffige
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21.3.13 P2_PU (0x4055)

AL 7 | 6 | s 4 3 2 1 0
L HR P2 PU
2B RIW RIW RIW RIW RIW RIW RIW RIW
EAhiE 0 0 0 0 0 0 0 0
fr 2R ik
P2.0 ~ P2.7 LHi B FHAERE
[7:0] P2 PU | 0: AfHgE
1: fdige
21.3.14 P3_PU (0x4056)
L 7 | 6 | 5 4 3 2 1 0
2 P3 PU
eyt RIW RIW RIW RIW RIW RIW RIW RIW
R A (=N 0 0 0 0 0 0 0 0
fr B iR
P3.0 ~ P3.7 i AAdRE
[7:0] P3 PU | 0: AfHige
1: fdige
21.3.15 P4_PU (0x4057)
bz 7 | 6 | 5 4 3 2 1 0
R P4 PU
E gt RIW RIW RIW RIW RIW RIW RIW RIW
ROA N 0 0 0 0 0 0 0 0
VA B ik
P4.0 ~ P4. 7 ()4 B fEAE B
[6:1] P4 PU 0: AMEifE
1: ffifE
21.3.16 P5_PU (0x4048)
A 7 6 | 5 4 3 2 1 0
L RSV P47 PL RSV
ER] - - - R/W - - - -
=X DA - - - 0 - - - -
fr 2R b
[7:5] RSV R
P4. 7 [ di B BHAE g
[4] P47 PL 0: Aifife
1: ffigk
[3:0] RSV R
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21.3.17 PH_SEL (0x404C)

A 7 6 5 4 3 2 1 0
4 FR SPITMOD | UARTIEN | UART2EN | T4SEL T3SEL T2SEL T2SSEL XOE
et RIW RIW RIW RIW RIW RIW RIW R

SAME 0 0 0 0 0 0 0 0
fr LR iR
SPT MHLAR %5 fa MISO ¥ FARAS
[7] SPITMOD | 0: HiHVIRAS
1: mbaEs
S T8 A RXD. TXD 5 UART1 B8 (G& /T FU6572L. FU6572N. FU6522L)
(6] UARTIEN | 0: AfdifE
1: P0O.5. PO.6 & ¥ RXD. TXD J:{#ifg UART1
i 142 H 9 RXD2. TXD2 5 UART2 fdifig
0: AMfFRE
[5] UARTZEN . P3.7. P1.2. P0.0 &y TXD2; P3.6. PO.1 &N RXD2; FfAfifs
UART2
Ui S A Timer4 3% Timer4S
[4] rspL | O PEA ‘
1: PO.1 8% P0.0&E P1.2(PH SEL1[T4CT1] = 1 H PH SEL1[T4CT0] = 0) &
N Timerd % N H
Ui & A Timer3 B8 Timer3S
[3] T3SEL | 0: AEH
1: P1. 18 P0. 1 {EN Timer3 f% N
i =2 AN Timer2
(2] T2SEL | 0: AEH
1: PL.OYEN Timer2 m%m N\
Uiy T AN Timer2S
(1] T2SSEL | 0: AEH
1: PO. 7 YEN Timer2 % N\
X AH i B
[0] XOE Lo SrifigE, P4 1 AEJN XA I P S, P4, 2 18 XA B B
0: AMffifE

21.3.18 PH_SEL1 (0x404D)

fr 7 6 5 4 3 2 1 0
CMPXO0
2 F UART2CHT | UART2CHO bO1 SPICT TACT1 T4CTO T3CT1 T3CTO
H A RIW RIW RIW RIW RIW R/W RIW RIW
=X DA 0 0 0 0 0 0 0 0
DA &R iR
UART2 DJREFEFS
(7:6] uarToch | 00¢ P3-6 9 RXDL P3.7 Iy TXD (P3. 6 9 LML A dfi i)
' 01: P1.2 Jy TXD (P1. 2 N BAL =t dn N )
1X: PO. 1A RXD. PO.0 A TXD (PO. 1 JyRfzlisi=t (s N H)
R E S 7
5 CMPXO PO1 I
[5] PO o mhaeResrs, POT S

\Z
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1: Theeke#s, POL Hith

SPI #1.4; debug TREH

[4] SPICT 0: IhREAE#RE, PO.51EN SPT debug i
1: Iife#E#%, PO.0/P3. 4 /£ SPI debug %
Timer4 BIEEHER

00: PO.1 4 Timer4 % N#itH

X1: PO.0 N Timer4 % N

10: P1.2 A Timer4 # N

Timer3 ThEEHEH

00: PI.1 A Timer3 %A%

X1: PO. 1A Timer3 % N4t

10: P4.7 N Timer3 i\

[3:2] T4CT

[1:0] T3CT

21.3.19 PH_SEL?2 (0x4049)

AL 7T | s 5 | 4 | 3 | 2 1 0
PR RSV ADC_SCYCH[7:4] RSV SPICT1
eyt - - RIW RIW RIW RIW - RIW
R A (=N - - 0 0 0 0 - 0
fir B FR Eip
[7:6] RSV R
ADC SCY
. — [‘] 7 Y H
[5:2] CHi7:4] | ADC Z 75 PH SEL2 (0x4049) 15 B
[1] RSV R
SPT B2k debug TIREH:#
2 PH SEL[SPICT] = 0
PICT1 v .
o] s 0: THALAREERS, PO. 0 {24 SPT debug Hith
1: DhRERH2, P3. 4 EN SPT debug %t

21.3.20 PO (0x80)

gt 1 5 H 25 A7 2% PO/L/2/3/ASZFF 35 V5], RMW 8415 18] )2 ZF 72 RME (RMW $54 L3 21-2,
HAth ¥ 215 M 112 PORT & .

(A 7 6 5 4 3 2 1 0
A2 FR GPO7 GP06 GP05 GP04 GPO3 GP02 GPO1 GP0O
FA R/W RIW RIW RIW RIW RIW RIW RIW

=X DAIEN 0 0 0 0 0 0 0 0
£ir R Eiip

[7] GPO7 3 1 GPO7

(6] GP0O6 | ¥ GPO6

(5] GP05 3t 1 GPO5

[4] GP04 3 1 GPO4

[3] GP03 | i1 GPO3

[2] GP02 3t 1 GPO2

(1] GPO1 311 GPO1
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| [0] | cpoo | cpoo |

21.3.21 P1 (0x90)

(A 7 6 5 4 3 2 1 0
4 FR GP17 GP16 GP15 GP14 GP13 GP12 GP11 GP10
et RIW RIW RIW RIW RIW RIW RIW RIW

=XDAIEE 0 0 0 0 0 0 0 0

(A AR Eiip)

(7] GP17 1 GP17

(6] GP16 1 GP16

(5] GP15 U1 GP15

(4] GP14 | ¥ GP14

[3] GP13 3 H GP13

[2] GP12 ¥ GP12

[1] GP11 ¥ GP11

(0] GP10 ¥ GP10

21.3.22 P2 (OxAO0)

fir 7 6 5 4 3 2 1 0
R GP27 GP26 GP25 GP24 GP23 GP22 GP21 GP20
K RIW RIW RIW RIW RIW RIW RIW RIW

X DAIEN 0 0 0 0 0 0 0 0

(A AR iR

[7] GP27 i H GP27

(6] GP26 ¥ H GP26

[5] GP25 Ui 1 GP25

[4] GP24 Ui 1 GP24

(3] GP23 i GP23

[2] GP22 ¥ H GP22

[1] GP21 ¥ H GP21

(0] GP20 ¥ H GP20

21.3.23 P3 (0xB0)

AL 7 6 5 4 3 2 1 0
AR GP37 GP36 GP35 GP34 GP33 GP32 GP31 GP30
A RIW RIW RIW RIW RIW RIW RIW RIW

p=X0KEN 0 0 0 0 0 0 0 0

(A R Eiip

(7] GP37 St 1 GP37

(6] GP36 ¥ H GP36

[5] GP35 ¥ H GP35

[4] GP34 Ui 1 GP34

[3] GP33 % 1 GP33

[2] GP32 i 1 GP32
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(1] GP31 | ¥ GP31
(0] GP30 Ui 11 GP30

21.3.24 P4 (0xB8)

AL 7 6 5 4 3 2 1 0
4R GP47 GP46 GP45 GP44 GP43 GP42 GP41 GP40
St - RIW RIW RIW RIW RIW RIW RIW

SAE - 0 0 0 0 0 0 0

(A B Eii 9%

[7] GP47 S 1 GP47

(6] GP46 | ¥ 11 GP46

[5] GP45 %t 1 GP45

[4] GP44 | 11 GP44

[3] GP43 ¥ 1 GP43

[2] GP42 %t 1 GP42

[1] GP41 ¥ 1 GP41

[0] GP40 | ¥ 11 GP40

21.3.25 P5 (0xCO)

fr 7 | s 5 4 3 2 1 0
4255 RSV GP51 RSV
RE - - - - - - R/W -

HAE - - - - - - 0 -

A £ iR
[7:2] RSV RE

[1] GP51 ¥ H GP51

[0] RSV fRE

% 21-2 RMW #84%

B4 DheRetid
ANL B s
ORL B B B
XRL WA s
JBC REORLRIW RS, NLRBREE, FEEAIEO
CPL U IE 5
INC, DEC L, LS
DJNZ ER S HI T 2 15 0Bk iE, AN Tk
MOV Px,y,C F 3t A7 CIR AR 25 i 1P, v
CLR Px,y U C1Px, yiF0
SETB Px, y Ui IPx, yE 1
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22 ADC

22.1 ADC &1t

G ADC 22— 12 (B UGEIR 27 /74 ADC, WEVE 16 MaiE. KA SRR T RAE (R
M ADC iiiE 0 fk k3| ADC @& 15)Flfil i RAE(FL4H FOC fil A RAFAL R Timerd filt A KA R o
G R 1R 45 SR A 0 55 B I S 5 1% A7 i3 ADCX_DR(x = 0 ~ 15). fill & RFF A A2
HHiE] ADCX_DR, T1fij 2% 5] FOC #5kak Timerl #H Lse s L. FOC #EERE Timerl HHK)
FROCAFAE 3 8] 58 DAZE s B0 5 (A% A AU R RIS R o il A RAT: BB B B 5 fi, BB
R o il R SRR S R LI RAF R SE G, G SR — I 220 [R]85 i R RN KA, U
SEHHAT AR RRE,  lUACRRE S8 RUR BRI RAE R

ADC FE ey 12MHz, KFERF A PH_SEL2[5:2]. DAC_CR[5:2]. ADC_SCYC %5 -
KA 8] 708 A 456 ()15 2% ADC HLVS R .
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22.2 ADC tEE]

p2.
p2.
p2.
p2.
p2.
P3.
P3.
P3.
p2.
P1.

P1. 4/AD10 D<——»]
P2. 6/AD11[——>
P1. 3/AD12 [X——>]
P1.5/AD13 [X}—»
P4. 5/AD14 [X}—>»]
P4. 6/AD15 N

FOC Trigger
Or

Timerl Trigger

From
AMUXO

ADC MASK[15:0]

0/AD0 D<F——>
3/AD1 P<F—»
4/AD2 < F—»
5/AD3 D<F——>
7/AD4 D<——»]
2/AD5 D<F——>
3/AD6 < ——»]

4/a07 D nux

1/AD8 [ XF—»
6/AD9 <F——>»

22-1 ADC

% iR A RE

ADC

ADC_CR

Nd 0av
ASHOav

O0ILVIOaV

NOTTVOdY
A10av

A12av

VDD5

)

-

Interrupt to MCU

VREF

12-Bit SAR
ADC

K 22-2 A

i

ADC_SCYC

DC ZhfiehE

ADCO_DRH/DRL |
["ADCI DRI/DRL ]

[ADC12 DRH/DRL
ADCI3 DRI/DRL

\Z
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22.3 ADC #2{FijiaB
22.3.1 IR EL
ADC MASK
ADCEN
- Clear 0 By Hardware
ADGBSY [ SetlStatADC N
ADCDRO Sa?rl;leing Convension . i ‘
ADCIR1 T p— T .q> MCU Read Results
22-3 ADC JIii 5 RAF S ]
ADC #1E

1. WEEERADCS % HEVREF;

2. WEAMRET KAEIEEADC_MASK;

3. WEAFANEIERFEFE WADC_SCYC (5 /ME N3);

4. [EADC _CR[ADCEN] =1, {#HEADC;

5. A HADC_CR[ADCBSY] =1, ADCJH#A .1k

6. WHIAADC_CR[ADCBSY] =0, FiEXADCH: sk R

T4:: ADCHE IR RRARE 15 it P e 38 5 MG R e (R 24 (S REImAE 2/3/4 )5, K UCRAT e i i
21314, SRJE{ERIAADC_CR[ADCBSY] = oﬁl%ﬁlim%?ﬁ%%%)c

22.3.2 R R

YJE35) FOC &, @iE 0/1/2/4/14 v HT FOC filkKAf. it FOC_CRO[UCSELJIE#EiEIE 2 B
B 14 H TR AR . 7R BB ACRAER T, I8 4 ABRREHIA itip IRRFEIEIE ., 76
XU BH FLCRAF AR R, 381 0 0 fa (MSRFEEIE, J8IE 104 ib FRFFEIE. 78 = P HER PR
N, iHIE 0 N ia [RFEEE, B 108 ib (HAEEE, WiE 4 N ic (HRAEEIE.

YJa3) Timerl J&, 1818 4 T BF BTl KAE . BCE TIML_CR3[TATISLE £ B A llE 5%
AJE 5 ADC, 4 CMPO_CR4[CMPOFS]=0 i}, @i 10 T U AHFE SRR, @8 9 T VAAHEER
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¥E, EIE 8 T W AHHLERAE. 24 CMPO_CRA[CMPOFS] =1 i, @i 10 FHT U M HLERAE, iHid
12 ¥ VAR RAE, J8IE 13 F T W AR R

22.3.3 I EiEEs

{7 #% ADCx_DRH Fl1 ADCx_DRL i &5 I % 3 58 BT #4500 1 vy 2 1 AR =0 o B mr A
R4 ADC_CR[ADCALIGNJiE A7 b FF a8 A Xt 55 M N HLEM 0 ~ VREF, it 3 Bl o
2 22-1 7. ADCx_DRH #1 ADCx_DRL 2747 2% b R Ad FH i 7 4 B 9 0.

R 22-1 i HAR AU 50507 R A

A HE AXIFF R EALRTF
0 0x0000 0x0000
VREF/2 0x0800 0x4000
VREF 0xOFFF 0x7FF8
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22.4 ADC F1F&8

22.4.1 ADC_CR (0x4039)

(A 7 6 5 4 3 2 1 0
42 ADCEN ADCBSY RSV ADCALIGN | ADCIE ADCIF
Bt} RIW R/W1 - - - RIW RIW R/WO
=XDAIEE 0 0 - - 0 0 0

(A KR iR

ADC f#
[7] ADCEN | 0: Afiifg
1: fligg
ADC JE Bh&ADC IT-hp AT
B
0: ADC N
1: ADC I1-
(6] ADCBSY | B:
0: TEX
1: Ja3h ADC ¥k
VE: ADC_MASK = 0 B4 1 & X
[5:3] RSV PN
ADC H# i =k $
0: ADC H4EA X%, ADC 4554 ADCx DR[11:0]
[2] ADCALIGN | 1: ADC #tdfs A2 ks %t 5%, ADC 455y ADCx_DR[14:3]
e ORCREERE A 25 m, [ A s R 5
ADC HH BT 8 (AN B i 452 2 )
[1] ADCIE 0: Mg
1: ffige
ADC " Wr S bR B AL
AR ADC e e iy, fEARE 1
B
0: REAEHWrFEf:
L] ADCIR ) eyt
5.
0: &0
1: BREX
22.4.2 ADC_MASK (0x4036, 0x4037)
ADC_MASKH (0x4036)

fir 15 14 13 12 11 10 9 8
R CH15EN CHI14EN CHI3EN | CHI12EN | CHIIEN | CHIOEN | CH9EN | CHSEN
St RIW RIW RIW RIW RIW RIW RIW RIW
SAfE 0 0 0 0 0 0 0 0

ADC MASKL (0x4037)
B |7 6 5 | 4 | 3 2 1 0
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2K CH7EN CH6EN CH5EN CH4EN CH3EN CH2EN CHIEN CHOEN
et R/W RIW RIW RIW RIW RIW RIW RIW

=XDAEN 0 0 0 0 0 0 0 0

(A R iR
[15] CHISEN | ADC iEi¥ 15 i fig
[14] CHI4EN | ADC j@i¥ 14 f#fg
[13] CHI3EN | ADC ii# 13 iR
[12] CHI2EN | ADC j@i¥ 12 i fg
[11] CHI1EN | ADC i@i& 11 f#ife
[10] CHIOEN | ADC i@i& 10 f#ife

[9] CH9EN | ADC i3 9 iR

(8] CHSEN | ADC j@i¥ 8 {#fE

[7] CH7EN | ADC @& 7 {#fE

(6] CHGEN | ADC j@i¥ 6 {#/E

(5] CHSEN | ADC i@i# 5 R

(4] CH4EN | ADC iE3iH 4 fRE

[3] CH3EN | ADC j@i¥ 3 {#fE

[2] CH2EN | ADC j@i¥ 2 f#fE

(1] CHIEN | ADC @& 1 f#fE

(0] CHOEN | ADC i@i# 0 R

T il R R AUC 7R L B ADC_MASK.
22.4.3 PH_SEL2(0x4049)
PH_SEL2 (0x4049)

VA 7 | s 5 | 4 | 3 | 2 1 0
AR RSV ADC_SCYCH[7:4] RSV SPICT1
Bt - - RIW RIW RIW RIW - RIW

EDAIEN - - 0 0 0 0 - 0

(A AR iR
[7:6] RSV e

ADC SCYCH ADC i 2 KAEH ;ﬁﬂiﬂiﬁ

[5:2] [7:4] ADC_SCYCH[7] = 0: RFFJIRIJy ADC_SCYCH[6:4] > ADC Fef ¢ fif 1]

: ADC SCYCHL7] = 1: SRFEEHAJ (ADC_SCYCH[6:41°8 + 7) 4> ADC 4t & #

(1] RSV N

(0] SPICT1 | W, 10 &% PH SEL2 (0x4049) i H

22.4.4 DAC_CR(0x4035)

DAC_CR (0x4035)

oA 7 6 5 | 4 | 3 | 2 1 0
KR DACO 1EN | DACMOD ADC_SCYCH[3:0] RSV
Byt RIW RIW RIW RIW RIW RIW - -
RA N 0 0 0 0 1 1 - -
e | &K ik
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[7] DACO_LEN | W, DAC %5 DAC_CR (0x4035) i3t B
(6] DACMOD | i, DAC %% DAC_CR (0x4035) i3
ADC SCYCH ADC KAEFI I E, ADC iHIE 8 ~ 13 LA HE
[5:2] 3:0] ADC SCYCH[3] = 0: K& ADC_SCYCH[2: 014~ ADC B+ 4 & 41

ADC SCYCH[3] = 1: FHFEJEHAN (ADC SCYCH[2:0]*8 + 7) > ADC I 4h & HH
[1:0] RSV ]

22.4.5 ADC_SCYC (0x4038)

ADC_SCYC (0x4038)

fir T | e | 5 | 4 3 [ 2 | 1 | o
2R ADC_SCYC[7:4] ADC_SCYC[3:0]
HAHY RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 1 1 0 0 1 1
fir B2y i iR
ADC SCYC Mm%ﬁ%%&ﬁ,@gﬁﬁ5~m1ml5%%&§
[7:4] (7:4] Amﬁwdﬂ:o:%ﬁ%%ﬁmmjwﬂ&uﬁMmN%%%
ADC SCYC[7] = 1: FEEFIAN (ADC_SCYC[6:4]*8 + 7) AN ADC Hsf e & 341
ADC SCYC mc%ﬁ%%&ﬁ¢@cﬁﬁo\L3\4%%&§
[3:0] '3:0] ADC_SCYC[3] = 0: RAEFIIN ADC_SCYC[2:0]/™ ADC Fi i #H

ADC_SCYC[3] = 1: RN (ADC SCYC[2:0]*8 + 7) /™ ADC 4 & A

22.4.6 ADCO_DR (0xOFD8, 0x0FD?9)

ADCO_DRH (0xOFDS8)

fr 5 | 14 | 13 | 12 | 11 | 10 9 8
SRR ADCO DR[15:8]
Byt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADCO_DRL (0xOFD9)
At 7 6 5 | 4 | 3 | o2 1 0
ZRR ADCO DR[7:0]
it R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fr B iR
I RFERE R ADC B4 5E il 5, ADC JHIE 0 sl
[15:0] | ADCO DR FEARYE ADC CRIADCALIGN] 3& #0655 77 =
e bR REERLR ADC 45 A2 B I A7 2

22.4.7 ADC1_DR (0OxOFDA, OxOFDB)

ADC1_DRH (0xOFDA)

AL 15 | 14 | 13 | 12 | 1 | 10 9 8
SR ADC1_DR[15:8]

FA R R R R R R R R
SAH 0 0 0 0 0 0 0 0

ADC1 DRL (0xOFDB)
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fir 7 | s 5 4 | 3 | 2 | 1 | o
2R ADC1 DR[7:0]
eyt R R R R R R
EAiE 0 0 0 0 0 0 0 0
L B ik
I RAE R ADC B ¥ 5E il J5, ADC JlIE 1 #e4uss R
[15:0] | ADCI DR BHEARIE ADC CR[ADCALTGN] e FE5%) 5% 5 20
T bR REERE A ADC GBS E I 2 LA A
22.4.8 ADC2_DR (0OxOFDC, 0xOFDD)
ADC2 DRH (0xOFDC)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
£ ADC2 DR[15:8]
eyt R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC2_DRL (0xOFDD)
At 7 6 5 | 4 | 3 | 2 1 0
ZRR ADC2 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fr B ik
I KA 2 ADC B ¥ 5E A5, ADC il 2 Fefush L
[15:0] | ADC2 DR BHEFRHE ADC CR[ADCALIGN] i FE%) 5% 75 20
R REEEE S ADC S5 RS T B LA 74
22.4.9 ADC3_DR (0xOFDE, 0xOFDF)
ADC3 DRH (0xOFDE)
At 5 | 1 | 13 | 12 | 11 | 10 9 8
ZRR ADC3 DR[15:8]
it R R R R R R R R
EAH 0 0 0 0 0 0 0 0
ADC3 DRL (0xOFDF)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC3 DR[7:0]
Byt R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
AL B ik
I RFERE X ADC 5 5E i, ADC I8 3 FEf s
f15:0] | ADC3 DR HrPEFRAE ADC CR[ADCALIGN] 3£ %) 5% 77 =K
e iR KRR ADC 45 AT B 2 I A A e
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22.4.10 ADC4_DR (OXOFEO, OXOFE1)

ADC4 DRH (0x0FEO)
AL 15 | 14 | 13 | 12 | 1 | 10 9 8
2R ADC4 DR[15:8]
B yii R R R R R R R
A 0 0 0 0 0 0 0 0
ADC4 DRL (0xOFE1)
L 7 6 5 | 4 | 3 | 2 1 0
LR ADC4 DR[7:0]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
A B iR
I RAFERE S ADC #6358 il fi,  ADC JlIE 4 F sl R
[15:0] | ADCA DR BHEARHE ADC CR[ADCALIGN] e FE5%) 5% 5 20
VE: fil i RRERE S ADC 45 AN H T B A A A
22.4.11 ADC5_DR (0xOFEZ2, 0xOFES3)
ADC5 DRH (0xOFE2)
L 5 | 14 | 13 | 12 | 1 | 10 9 8
£ ADC5 DR[15:8]
Byt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC5 DRL (0xOFE3)
At 7 6 5 | 4 | 3 | 2 1 0
SRR ADC5 DR[7:0]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
I KA 2 ADC B ¥ 5E A5, ADC JlIHE 5 Fefsh L
[15:0] | ADC5 DR BHEFRHE ADC CR[ADCALIGN] & FE5%) 5% 75 20
A RCRFEA S ADC S5 —RA S B LA 74
22.4.12 ADC6_DR (0OxOFE4, 0xOFE5)
ADC6_DRH (0xOFE4)
pr 15 | 1 | 13 | 12 | 1 | 10 9 8
L FK ADC6 DR[15:8]
eyt R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
ADC6 DRL (0xOFE5)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC6 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
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hr ZHR ik
g7 AR AR X ADC 4 58 S, ADC JBIE 6 Hesh R
[15:0] | ADCE DR HHEFRHE ADC_CR[ADCALIGN] 3% 5% 75 =X,

VE: fRCREAS A ADC G R AN SR B I 17 ds

22.4.13 ADC7_DR (0xOFE6, OxOFE7)

ADC7 DRH (0xOFE6)
fr 5 | 14 | 13 | 12 | 1 | 10 9 8
R ADC7 DR[15:8]
eyt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC7 DRL (0xOFE7)
At 7 6 5 | 4 | 3 | 2 1 0
R ADC7 DR[7:0]
eyt R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
fir B ik
I KA ADC B ¥ 5E Al J5, ADC JlIHE 7 Fe4ush R
[15:0] | ADCT DR BHEMRHE ADC CR[ADCALIGN] 5] 5% 75 20
W AR CRFEAR S ADC S5 A S B LA 74
22.4.14 ADC8_DR (0xOFES8, Ox0OFE9)
ADC8 DRH (0xOFES)
At 15 | 14 | 13 | 12 | 11 | 10 9 8
ZRR ADC8 DR[15:8]
Exyit R R R R R R R R
EAiE 0 0 0 0 0 0 0 0
ADC8 DRL (0xOFE9)
AL 7 6 5 | 4 | 3 | 2 1 0
A FK ADC8 DR[7:0]
eyt R R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
fr B iR
I F13H R ADC B6 4 5e il 5, ADC JHIE 8 Fhifsh
[15:0] | ADCS DR BEFEYE ADC CR[ADCALIGNTIE X557 =,
e bR REERLR ADC 45 A2 i B I A7 2
22.4.15 ADC9 DR (OxOFEA, OXOFEB)
ADC9 DRH (0xOFEA)
A 15 14 | 13 | 12 | 1 [ 10 9 8
ZRR ADC9 DR[15:8]
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eyt R R R R R R R
A 0 0 0 0 0 0 0 0
ADC9 DRL (0xOFEB)
AL 7 6 5 | 4 | 3 | 2 1 0
ZFR ADC9 DR[7:0]
B yii R R R R R R R R
A 0 0 0 0 0 0 0 0
AL B ik
I KA ADC B ¥ 52 iS5, ADC JIE 9 Fefsh L
f15:0] | ADCO DR FHEARAE ADC_ CR[ADCALTGN] e B X 5% 77 20
VE: fil i RRERE S ADC 45 AN H T B A A A
22.4.16 ADC10_DR (0XOFEC, OxOFED)
ADC10_DRH (0xOFEC)
AL 5 | 14 | 13 [ 12 | 11 | 10 9 8
2 ADC10 DR[15:8]
eyt R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC10 DRL (0xOFED)
L 7 6 5 | 4 | 3 | 2 1 0
£ ADC10 DR[7:0]
Byt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
L B ik
g FF RAFEARR S ADC #635E il 5, ADC JlIE 10 e sh 1
[15:0] | ADCI0 DR FHERRYE ADC CRADCALIGN] &%) 55 77 70
TE: iR KRR ADC 5 A ST R LA a8
22.4.17 ADC11 DR (OxOFEE, OxOFEF)
ADC11_DRH (0xOFEE)
AL 5 | wu | 13 | 12 | 1 | 10 9 8
24 ADC11 DR[15:8]
Byt R R R R R R R
LR A (=N 0 0 0 0 0 0 0 0
ADC11_DRL (0xOFEF)
pr 7 6 5 | a4 | 3 | 2 1 0
S FK ADCI1 DR[7:0]
eyt R R R R R R R
=X DA 0 0 0 0 0 0 0 0
fr R ik
g7 KA ADC Fe4e 5E il )5, ADC JlIE 11 s 1
[15:0] | ADC11 DR | ##HE4E ADC CR[ADCALIGN] k45575 =,
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| | [ AR RFERER ADC 245 9UR 2 00 & U A e |

22.4.18 ADC12_DR (0XOFF0, OXOFF1)

ADC12_DRH (0xOFF0)
AL 15 | 14 | 13 [ 12 | 11 | 10 9 8
EA S ADC12 DR[15:8]
M R R R R R R R R
SAH 0 0 0 0 0 0 0 0
ADC12 DRL (0xOFF1)
A 7 6 5 | a4 | 3 | 2 1 0
B4 ADC12 DR[7:0]
et R R R R R R R R
RAE 0 0 0 0 0 0 0 0
A BFR Eiipuy
Iy KA ADC #4652 iS5, ADC JlIE 12 H4 sk
[15:0] | ADC12 DR AR ADC CR[ADCALIGN] 36 455%6) 55 77 X,
T R REER S ADC 45 AN T B 2 I F A7 A

22.4.19 ADC13_DR (0xOFF2, OxOFF3)

ADC13_DRH (0xOFF2)
At 5 | 14 | 13 | 12 | 11 | 10 9 8
B ADC13 DR[15:8]
M R R R R R R R R
=EDAEN 0 0 0 0 0 0 0 0
ADC13_DRL (0xOFF3)
AL 7 6 5 | 4 | 3 | 2 1 0
R ADC13 _DR[7:0]
HM R R R R R R R R
=X DA 0 0 0 0 0 0 0 0
A £ iR
I RAEAR 2 ADC 35458 BT, ADC JEIE 13 Frffe s
[15:0] | ADCI3 DR R ADC CR[ADCALIGN] 36 #5506 55 77 24,
T fibR KRR ADC &5 SN S TR I A A7 A%

22.4.20 ADC14_DR (OxOFF4, OxOFF5)

ADC14 DRH (0xOFF4)
AL 15 | 14 | 13 [ 12 | 1 | 10 9 8
R ADC13_DR[15:8]
A R R R R R R R R
XA 0 0 0 0 0 0 0 0
ADC14 DRL (0xOFF5)
A 7 | e | 5 | 4 | 3 | 2 | 1 [ o
KR ADC13 _DR[7:0]
HA! R | ® [ v | ® | ® [ ®» | R | R
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gt | o o | o | o [ o [ o o | o
(72 R ik

JIGFF KA ADC FE4a5E iS5, ADC JIE 14 Fff s )
[15:0] | ADC14 DR FHEARHE ADC CR[ADCALTGN] 3 £ 5% 5 =,

T R CRFERE S ADC 45 A H T A fr a8

22.4.21 ADC15_DR (0xOFF6, OXOFF7)
ADC15 DRH (0x0FF6)
AL 15 14 | 13 | 12 | 1 | 10 9 8
ZRR ADC15 DR[15:8]
eyt R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
ADC15 DRL (0xOFF7)

L 7 6 5 | 4 | 3 | 2 1 0
£ ADC13 DR[7:0]
2 R R R R R R R R
R A (=N 0 0 0 0 0 0 0 0
fr ZHR iR

I FF KA ADC $54a5E iS5, ADC JIE 15 B st )
(15:0] | ADC15 DR BHEMRHE ADC_CR[ADCALIGN] #EFEXT 5% 77 70

T b ACRFERE A ADC 5 —RA ST R LA A28
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23 DAC

23.1 DAC &1t
O A EBEE L 2 /> DAC i, o DACO 7y 9 i Bisife s, DACL Ny 6 fihbidtsfeds.
23.2 DACO IhgEtEE

VREF

[6]
[6]

—O
P2 AN
P2 OE

DACO_1EN —»

—X] P2.6/DA0/C3M

C3P
: C30

23-1 DACO IhfHEHER]

DACODAT[8:0] —»

O
VREFEN >
O
o

DACOOUT

DACMOD ———»

il

VHALF —o0

nkEl 23-1 fin, DACO ¥ 9 {7 )% i H ol i % 28 CMP3 I fidi N, FH T BRIt
TORT, R AT B L 2 P2.6 1.
71 DACO #ir o i akahae 77, REEm A EmaE, o AR 3, 75 Az b v 4
{8 H DACO IR AR E
1. FBlE P2 _AN[6]=1. P2 _OE[6] =1, DACO #itiZ P2.6 5| i
2. [EVREF _CR[VREFEN]=1. DAC_CR[DACO_1EN]=1, DACOf# ] VREF{FZ%# [k,
3. HHEETEH B DAC_CR[DACMOD]# & . DAC_CR[DACMOD] = 0 I Ay 4 B iy AR =,
#Hr IS JEE N 0~ VREF. DAC_CR[DACMOD] = 1 iy e IR AR S, oy Y H T Y
N VHALF ~ VREF. A4 5 DACODAT X & Wi 23-1 FizR.

#* 23-1 AFFCE T DACO HHL T4

DAC i L |E DAC ¥y B &
PR (DAC_CRIDACMOD] = 0) (DAC_CRIDACMOD] = 1)
0x000 0 VHALF
0x100 VREF/2 (VREF — VHALF)/2 + VIALF
0x LFF VREF*511/512 (VREF — VHALF)*511/512 + VHALF
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23.3 DACL1 II&EIEE

3]
3]

VREF

—O
P2_AN
P2_OE

DACO_1EN —»

—X] P2.3IDAL/CAP

DAC1DAT[5:0] EUAN

A
DACMOD —» C40
CaM

23-2 DAC1 IhfishE

),
VREFEN >
O
I

_DACI10UT

i

VHALF —O

Nkl 23-2 s, DACL ¥t 6 A7 RH B e 4 iiqol vh sk 28 LU A 4 1) I A\ FH T2 R
TIhRE, RN AT E R A P2.3 5,
7 DACL finth o sk sl /1, W Reir e, Frobnd PRI, 7 o b i
v
fiiH] DACL By A BE AT
1. FE P2 AN[3]=1. P2 _OE[3]=1, DAC1 %% P2.3 5]
2. DAC1{fff] VREF /&% H )%, ficE VREF_CR[VREFEN]=1. DAC_CR[DACO_1EN]
=1 {fifi¢ DAC1;
3. HiHiHEJEEEH DAC_CR[DACMOD]#E. DAC_CR[DACMOD] = 0 i A4 i k4
K, i EYEEY 0~ VREF, DAC_CR[DACMOD] = 1 It} Ay e o i al, %
LRI VHALF ~ VREF. AFIFCE T DACL ()%t LR s 23-2 fiis.

% 23-2 AEECE T DACL [ H T 5

. DAC %t B F& DAC ¥y B8 &
PLOWIERY (DAC_CR[DACMOD] = 0) (DAC_CR[DACMOD] = 1)
0x00 0 VHALF
0x20 VREF/2 (VREF - VHALF)/2 + VHALF
0x3F VREF*63/64 (VREF - VHALF)*63/64 + VHALF
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23.4 DAC H1F=8

23.4.1 DAC_CR (0x4035)

Az 7 6 5 4 | 3 | 2 1 0
2 DACO 1EN DACMOD ADC_SCYCH[3:0] RSV
2R RIW RIW RIW RIW RIW RIW - -
HEAE 0 0 0 0 1 1 - -
AL B Eip
DACO. DACL {¥ifg
[7] DACO 1EN 0: AMffRE
1: f#i R
DAC #z0i &
(6] DACMOD 0: 4 FL iy HA AR 5K
1 e H R B R AR
[5:2] | ADC_SCYCH[3:0] | M. ADC #%5 DAC CR(0x4035) 1551
[1:0] RSV PR
23.4.2 DACO_DR (0x404B)
L 7 | 6 | 5 4 | 3 | 2 1 0
R DACODAT[8:1]
et RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
L B ik
[7:0] |DACODAT[8:1]| DACO il %= 8 fir B dm A\
23.4.3 DAC1_DR (0x404A)
fir 7 6 5 | 4 | 3 2 1 0
A DACO DR 0 RSV DACIDAT
Byt RIW - RIW RIW RIW RIW RIW RIW
=X DA 0 - 0 0 0 0 0 0
AL ZFR Eiip)
[7] DACO_DR_0 | DACO 44 fl] % te AR Ao Fi b iy N
(6] RSV R
[5:0] DACIDAT | DACI #5128 6 fr¥dmsm A\
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24 DMA

24.1 DMA IJge5i5 e

DMA FRE L& — AN BUEIE F) DMA $551 8%, 252l 1 % (SPI.

DMAO CRO || DMAL CRO
[DMACFG] [DMACFG] ENDIAN | DMAIE
UART to XRAM request i
- A \
XRAM to UART request - DMAO LEN | DMAO BA | Channel 0
—P —p
12C to XRAM request - DMAEN DMABUSY DMATF
DMA
XRAM to 12C request ENGINE
P
DMAL LEN | DMA1 BA | Channel 1
SPI to XRAM request
d —Tp —-
XRAM to SPI request DMAEN DMABUSY || DMAIF

K 24-1 DMA TREHE A

UART. I2C)5 XRAM X [8]{IHE.

BERIRAL (R AT LASEEL IRAM %) . L4129 DMA Xt XRAM HIV5 R SI{EAT4E CPU %t XRAM
(R IEH S A AR A XRAM il (e it bk vy B B, SRR S R o (B A s i
B, CRhEee.

JEi 5l DMA [fifE FE A

1. FEIHMEREAME, FEHEF KBS DMAX_CRO[DMACFG]# B DMA 245 it A5 4m N i i
TH;
2. WH DMA Flbrfige. LT LAREKEM XRAM ik, KR5S
DMAx_CRO[DMAEN]#! DMAXx_CRO[DMABSY] =1, JA5) DMA;
3. HuRteMisetes, TilrbRE AT DMAX_CRO[DMAIFIEE/EE 1, #i-kHIE 0;
4. 5 DMAx_CRO[DMABSY]=1, Eln]f )55 DMA.
24.2 DMA 5128
24.2.1 DMAO_CRO (0x403A)
fr 7 6 5 4 3 2 1 0
AR DMAEN DMABSY DMACFG DMATE ENDIAN DMATF
KA RIW R/WL RIW RIW RIW RIW RIW RIW
EAE 0 0 0 0 0 0 0 0
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VA

AR

Ejipa

[7]

DMAEN

DMA JBiE 0 {HfE

(6]

DMABSY

: LR
1: JB3hEE 0 FFih ikt

[5:3]

DMACFG

DMA JE#IE 0 #MK -5 77 IR AL
DMA JE#IE 0 #M& -5 77 miE A7

000:
001:
010:
011:
100:
101:

M UART1 3| XRAM
M XRAM F] UART1
M T7C F] XRAM
M XRAM B T°C
M SPI 3| XRAM
M XRAM % SPT

110: M UART2 3 XRAM
111: M XRAM 3 UART2

(2]

DMAIE

DMA JEiE 0 H i {E e
0: gk
1: flife

(1]

ENDIAN

DMA K 7% i it
0: myfry B BUR S
Lo ARG 747 S il ik ik

e ML B E A XS 16 AR, 8 AL AR LT I By 0; I 0 B
1ATOIRZS I AN 32

(0]

DMAIF

DMA JEIE O f& 40 Wr S An &AL
B

0: KA T Wl

L RAF B4

5.

0: i50
L2 PrA b

24.2.2 DMA1_CRO (0x403B)

A 7 6 5 | 4 3 2 1 0
4 Fx DMAEN DMABSY DMACFG DBGSW DBGEN DMATF
HHY RIW RV RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
DA LK iR
DMA JBiE 1 {#AE
[7] DMAEN | 0: Affige
1: fHRE
LA R
(6] DMABSY %{f‘* JAIE 1 AR/ )A 5l

\Z

291

www.fortiortech.com



Fortior Tech

UElBi= 3%

FU6522 62 72

0: #E 1 =N

1: i@iE 1 IEEAE S
5.

0: TR

1: JA3hidiE 1 T intEsm

[5:3]

DMACFG

DMA J#iE 1 4M&5 5 R
000: M UART1 %] XRAM
001: A\ XRAM %I UART1
010: M I°C %) XRAM

011: M XRAM % T°C

100: M SPI %] XRAM

101: M XRAM % SPI

110: M UARTZ2 %I XRAM
111: M XRAM %I UART2

T HEIE 1 ATRES AN SR

(2]

DBGSW

Debug #EUHE 7] X 4835 ¢
0: Debug X1k £% XSFR (5 i #hhkZ5 (8] : 0x4020 ~ 0x40FF)
1: Debug X1k F& XRAM (5 3 #ubik 25 7] . 0x0000 ~ 0x0317)

[1]

DBGEN

Debug #UfH e

24 DMA1 _CRO[DMACFG]ECE 9 101, DMAL CRO[DBGEN] = 1K, DMA ¥
Debug #i30. JBEAS (AL SPT, DMA H #hK5 DMAT_CRO[DBGSW] 5 5 [X 35k P4 FR)AH < %4
PR MOST &% H 2, DMAL BA/DMAL LEN F 48 72 [X 35k Py AH o= B i A i 3
HEANTE .

0: gk

1: fifige

VE: 3 Debug #S, DMA iEiE 1 b7 [ 5h ¢ 14

(0]

DMAIF

DMA J#iE 1 *P i Fbr EAL

KRB g
KA WA

150

T ST S

T2t 2H

vE :DMA JEIE 1 W #EE N DMAL_CRO[2:1] = 10

24.2.3 DMAO_LEN (0x403C)

oA 7 | 6 5 | 4 | 3 | 2 1 0
2 RSV DMAO_LEN
R - - RIW RIW RIW RIW RIW RIW
SAME - - 0 0 0 0 0 0
A E4S iR
[7:6] RSV TR
DMA JEIHE 0 &4 N &
[5:0] | DMAO LEN | #2: DMA i#iE 0 HAjALH K775 2 55 )17 (0 o5 1 F79)
5. DMA IS 0 XRAM Bdifh K

\Z
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E: CYIEIE 0 IMORASKI AT 038 . 24 DMAO CRO[ENDIAN] = 1 ({771 se 4 ik
JRIE) IF, HEFFE DMAO LEN % B NZ 5.

24.2.4 DMAO_BA (0x403E, 0x403F)

DMAO_BAH (0x403E)
fr 15 14 | 13 | 12 n | 1w | 9 8
B RSV DMAO BA[11:8]
KM - - - RIW RIW RIW RIW
=X DA[-] - - - 0 0 0 0
DMAO_BAL (0x403F)
At 7 6 5 | 4 | 3 | 2 1 0
KR DMAO_BA[7:0]
il RIW RIW RIW RIW RIW RIW RIW RIW
XDA(E] 0 0 0 0 0 0 0 0
A BFR Eiipuy
[15:12] RSV (N
DMA 38 O &% AL an ik v
DMA JEIE OXRAM & ithhk
(11:0] | DMAO BA IEIE 0 RS AT SR
T JEIE 0 f&at XRAM Hihik 7S (8] [X 484 : DMAO_BA[11:0] ~ (DMAO_BA[11:0]
+ DMAO_LEN[5:0])

24.2.5 DMA1_LEN (0x403D)

AL 7T | 6 5 | 4 3 2 1 0
P RSV DMA1 LEN
Byt - - RIW RIW RIW RIW RIW RIW
R A (=N - - 0 0 0 0 0 0
A B iR
[7:6] RSV R
DMA JEIE 1 fEH B K ERE
BE: DMA JEIE 1 HalEHm 71258 L7100 RoREE 1 579)
r5:0] | pwat ey | @0 PMA JIE 1 XRAM AR
VE: MEIE 1 TORASK AT M. 24 DMAO CROLENDIAN] = 1 ({f=7 stk sk
JRIE) B, HEFE DMAL LEN B8 &5,

24.2.6 DMA1_BA (0x4040, 0x4041)

DMA1 BAH (0x4040)
AL 5 | 14 | 13 [ 12 11 0 | 9 8
ZFR RSV DMAL BA[11:8]
St - - - - RIW RIW RIW RIW
SAH - - - - 0 0 0 0
DMA1 BAL (0x4041)

\Z
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fr 7 6 5 4 | 3 2 1 0
2 DMA1 BA[7:0]

Byt RIW RIW RIW RIW RIW RIW RIW RIW

EAiE 0 0 0 0 0 0 0 0
AL B ik

[15:12] RSV FRE

DMA 338 1 fEfEE i st bt fe &
DMA JEIE LXRAM F44HH
(11:0] | DMAL BA IEIE 1RSI AT AR
VEGEIE 1 ALEEE ) XRAM Hhhl 23 [8] X384 : DMAL BA[11:0] ~
(DMA1 BA[11:0] + DMAL LEN[5:0])

7 24 DMA JEIEAMEIEFN 12C B (EHE M 12C F) XRAM. M XRAM % 12C), 12C il iflff] START + Address
FHIT T MCU BPEERR . 12C ML, Zi8%F] STOP, FLE 12C_SR[I2CSTP]=0 LA 12C Hlkr, FFE#

JA 7l DMA 455 .

\Z
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25 VREF

25.1 VREF {&IRASE{EIREE

3

|

P3 AN
P3_OE

VREFEN

VBG O — <] P3.5/VREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

K 25-1 VREF #Eedar N H i 1]

VREF FHusi N i T 25-1 s . VREF f&25% HU R AR i, 45 ADC il DAC RS AL Py 38

ZHEFME . VBG J& HIU r A BRI AL Lk .
it VREF_CR[VREFEN] = 1, fiifit VREF. VREF_CR[VREFVSELJ#& ¥4t A k. At & P3_AN[5]

=1 H P3_OE[5] = 1 fiith VREF H1/% % P3.5.
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25.2 VREF 1738

25.2.1 VREF_CR (0x404F)

L 7 | 6 5 4 3 2 1 0
L HR VREFVSEL RSV VREFEN RSV VHALFSEL VHALFEN
Syt RIW RIW - RIW - RIW RIW RIW
SAH 0 0 - 0 - 1 1 0
A i iR
VREF #58bgi tH 2 2% Hi R 1k 4%
00: 4.5V

[7:6] | VREFVSEL | 01: VDD5
10: 3V
11: 4V

(5] RSV (el
VREF i3 g

(4] VREFEN 0: AMffifg. BE P3 AN[5] = 1, JMHSHHIEM P3. 5 A »
1: ffifg. ¥%& P3 AN[5] = 1, #B VREF %% % P3.5 511, 514z
0. IpF ~ 1pF B4 s VREF FRoE bk,

(3] RSV ]
VHALF T.{EH % £ (VREF F%0)
00:1/8

[2:1] | VHALFSEL | 01:1/4
10:25/64
11:1/2 (BRIAE)
VHALF {i§g

[0] VHALFEN | 0: AffRE
1: ffige
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26 VHALF

26.1 VHALF {&IREYIZ(EiNEE

VREF

[2]

<—VHALFEN

K 26-1 VHALF FRBR )i N\ Ja H 15 40

VHALF #deii Ny o D 26-1 Fizn. VHALF FIPER R P2 AE S HE, Ho R 2 204755
VREF_CR[VHALFSEL}#Z#l, 435 00: VREF/8. 01: VREF/4. 10: VREF*25/64. 11: VREF/2(ZkiA
{H).

i ® VREF_CR[VHALFEN] =1, ffifit VHALF, Jf¥4 412 P3.2, 5IIAME 1uF H4.

26.2 VHALF H5=8

VHALF %17 #2% VREF_CR (0x404F).
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27 &K

271 i EREN

AR ZER 4N EE LI EHBOREE, 28 AMPO. AMP1. AMP2, AMP3. &Mzt
PRST A Re v, )] TC E A A G R 2 K RS .

AMPXEN

AMPXP [ -
AMPXO

AMPXM [DJ— —

Pl 27-1 JE RO R B
27.2 iSRRI FiR A
27.2.1 EHEERFREFIZEM(AMPO)

AMPO 17 E BRI PGA Z 0l A K PGA il M 3 Al TR,

27.2.1.1 AMPO Ei@BisEzt

AMPOEN

AMPO_GAIN = 000

P3.LUAOP [}
—— ] P2.7/A00
P3.0/AOM [— —

27-2 B HRIE I AMPO

B2 R IATIZ TR A N\ A LS 2 F9 3 1 0] 27-2 frs. & AMP_CRIAMPOEN] = 1, i AMPO,
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WHAE A S AE SR BE R =N 0 P2.7. P3.0 1 P3.1 &3l B RS S

27.2.1.2 AMPO PGA ERNETL

E AMPO_GAIN
< 001->2X
= 010>4X
< 011->8X
1kQ P3.1/A0P 100->16X
Vi A A A X +
Vout
R
Q P3.0/A0M
Vo AlAk/\ 3X/ 0 o P2.7/A00

27-3 AMPO TAE#E PGA Z /N

K] 27-3 Firzw, AMPO P T4 N\ Bii A7 i N i £ 7158 FL % 23 ) B B — > 1kQ R FLRHL.
§F] AMPO PGA Z /3 i NN, 3@3iE AMPO_GAIN #EBURE%L,  Bid & AMP_CRO[AMPOEN]
=1, g AMPO. Zi14H SN Z B2 R N: Vout = VHALF + (V1 - V2)*AMPO_GAIN.

27.2.2 {EEBFHSH(AMPL/AMP2)

27.2.2.1 AMP1 Ei@EtEst

AMP1EN

PL6/AIP X—
——X] P2.0/A10
PL7/AIM [X}—— —

27-4 AMP1 % N AH 58

FH HLIALIZ S N A RT3 10 ] 27-4 s LB AMP_CRIAMPLEN] =1, ffffeAHHIIZ K
AMP1L, FEEAHSCIBER =N 1 P1.6. PL.7 A P2.0 &3k B alE 54, #E P1_AN[7:6] =
11, P2_AN[0] =
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27.2.2.2 AMP2 @&zt
Z
&
[a
S
<
P2.UA2P <}— +
P2.3/A20
P2.2IA2M [X}——" —

27-5 AMP2 i N4 H AR <5

AH HE RS S N i i o N e ] 27-5 ATas . it CMP_CRO[AMP2EN] = 1, {#fgAH IR
EH AMP2, BRI A S B = AN T P21, P22 fil P2.3 & B M E SR, HE
P2_AN[3:1] = 111.

27.2.2.3 AMP1 PGA ESAER

£ AMP_PH_GAIN
o 001> 2X
> 010> 4X
011-> 8X
v1 1kq PLE/ALP 100>16X

<
VOUT
V2 %} Plé/AlM - P2.0/A10

K] 27-6 AMP1 T{ETE PGA % 7 MR 2

N 27-6 Fs, AMPL ) IES A S A8\ S £E A1 5 FELEK 23Sl BB DG — A 1k 1R FEL B
/] AMP1 PGA Z /0 NI, i8id AMP1_GAIN e R fE%k, Bl B AMP_CR[AMPIEN]
=1, ffife AMPL. &% SR 5C & A Vout = VHALF + (V1 - V2)*AMP_PH_GAIN.
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27.2.2.4 AMP2 PGA ESAER

& AMP_PH_GAIN
a 001> 2X
> 010> 4X
P2.1/A2P 011> 8X
v1 1kQ : 100> 16X
YW—X -+
VOUT
P2.2/A2M ——
V2 1
W < - P2.3/A20

27-7 AMP2 TAE#E PGA Z /i AN

Uil 27-7 Fzs, AMP2 IR TSNS A1 47 S 25 &0 LS 73 7 ER BB — 1 1kQ R

i AMP2 PGA % 4y fir A B, @i AMP_PH_GAIN . # 5@ B K 5 %, Al &
AMP_CRO[AMP2EN] = 1, ffifig AMP2. &t SN Z A58 &4 Vout = VHALF + (V1 -
V2)*AMP2_GAIN.

27.2.3 iIB8H AMP3

AMP3 7 BRI, PGA Z 0 i A K PGA il MR 3 Al AR,

27.2.3.1 AMP3 EiEiEz

AMP3_GAIN=000

AMP3EN

P1.5/A3P X}—— +
——{X] P1.3/A30
P1.4/ASM X}—— —

27-8 AMP3 iy N Hi AH 5 it

AMP3 [ N H S (s 1 W 27-8 B . FiE AMP_CR[AMP3EN] = 1, f##gE AMP3,
W S AR BE ) = 1 PL5. P14 Al P1.3 43 i B NE S S, &8 P1_AN[5:4] =
11, P1_AN[HBMOD] =1 H. P1_OE[3] = 04.
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27.2.3.2 AMP3 PGA ERENET

& AMP3_GAIN
& 001> 2X
5 010- 4X
P1.5/A3P 011> 8X
V1 1kQ : 100>16X
X -+
VOUT
P1.4/A3M —
V2 1
W < o P1.3/A30

K] 27-9 AMP3 TAETE PGA Z 53 AR 0

W 27-9 s, AMP3 PR IES A\ s FH A7 6\ B 75 4/ M8 FL % 43 i) S B — > 1kQ [T HLRHL
/] AMP3 PGA /0 N, it AMP3_GAIN ¥ U fE%k, Bl B AMP_CR[AMP3EN]
=1, g AMP3. Z14i 55N Z B9 R N: Vout = VHALF + (V1 - V2)*AMPO_GAIN.
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27.3 iIE 57
27.3.1 AMP_CRO (0x404E)
fr 7 6 5 4 3 2 1 0
L HR RSV CP EN | AMPI2M GND | AMPOM GND | AMP3EN | AMP2EN | AMPIEN | AMPOEN
2T - RIW RIW RIW RIW RIW RIW RIW
EAE - 0 0 0 0 0 0 0
{0 R Eiip
[7] RSV TR
E I A0 B e
0: Mgk
(6] CP_EN (i

vE: fHAE)S, AMPO #ytH (P2. 7) J@xd Py EFHEBHE 2 P3. 4, P3.4 FHAk
P2 1uF %%, T RERF IR

AMP1&2 7 %5 N Ui 4% GND {f § (i& H T FU6572L . FU6572N .
FU6522L) , ffifg)a v WHE P1. 7 & P2.2 $2 GND

[5] AMP12M GND 0: e
1: ffige
AMPO gy N\ st #%2 GND {1 RE, R85 &5 F P96 P3. 0 $2 GND
[4] AMPOM_GND 0: AMffifE
1: f#igE
AMP3 {ii g
(3] AMP3EN 0: AR
1: f#igE
AMP2 {ii g
(2] AMP2EN 0: AR
1: f#gE
AMP1 fiife
(1] AMP1EN 0: Mffife
1: f#geE
AMPO f#ifi
(0] AMPOEN 0: AMffife
1: f#gE
27.3.2 AMP_CR1 (0x4034)

o 7 | 6 | 5 4 3 2 1 0
4. F4 AMP PH GAIN RSV AMPO GAIN
A RIW RIW RIW - - RIW RIW RIW
SAE 0 0 0 - - 0 0 0

AL E iR

[7:5] AMP_PH_GAIN | AMP1 & AMP2IAf% 4 E, JWAMP CR1 (0x4034) % FiAMP_CR1[AMPO_GAIN] i
[4:3] RSV R

B RO B

000: JBCRAEHL B A0 F i i &

001: 2 f

010: 4 f

[2:0] AMPO GAIN

V4.1l 303 www.fortiortech.com



Fortior Tech

P BBER FU6522 62 72

011: 8 f%
100: 16 f%
101: £
110: £
111: £

v WEBCREECONRIMBCR, Hf A HEZ A0, HEHEERN
VHALF, W&EHAAHE, BEEAMPO GAIN = 000, 8 R 400 B AE B ok

(38
27.3.3 AMP_CR2 (0x4046)
fir 7 | 6 | 5 4 3 2 | 1 | o
P RSV AMP3_GATN
HHY - - - - - RAW RIW RIW
S AE - - - - - 0 0 0
A R iR
[7:3] RSV TR
[2:0] AMP3_GAIN | AMPSJEURE %% E, WAMP CR1 (0x4034) % %5AMP_CR1[AMPO_GAIN] 5B
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28 LbiREE

28.1 LUERES RN

28.1.1 Ebi%Es CMP3

% =
o
e =
S g
g ®] o
5
P2.0 ¥ S
P2.3 D—‘ L
P27IC3P [ | | CMP3OUT
-
P2 AN
PT"O(s] >l >
- v
P2.6/C3M [ > >
VREF
O
DACODAT[0] — S8
DACEN

28-1 CMP3 [{fa N Hi it 1

CMP3 % N i i 1 4] 28-1 PR
B & CMP3 (1258 N:
1. FLE P2_AN[6]. P2_OE[6] = 1, ffifig CMP3, FlfiNMZEHIE. S% AR A
Fi' P4 DACO %t B IR BRI S A N L« 345 DACO #rtl, 76 P2.6 Atk [l 4h3z el
A HEFFEZE 100pF, DACO it — BN 8] f& 4 H H R ARE) s
2. MWE CMP_CR1[CMP3MOD], et AN, WA N . = A s ARk,
m  [i® CMP_CRI1[CMP3MOD] =00, CMP3 Jyisltiasi Bz, FLAAR%m N4 i
F LKl 28-2 fis
B fiE CMP_CR1[CMP3MOD] =01, CMP3 Jyst LLAL AR AL, FAAA N At o
F LKl 28-3 fis
B iL® CMP_CRI1[CMP3MOD] = 1X, CMP3 A= LLiseii A\ Biat, EARm NGt i
H L an Kl 28-4 fios
3. [i® CMP_CRI1[CMP3HYS], M&HEA RN
4. F® CMP_CR1[CMP3EN]=1, f#ifit CMP3.
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CMP3HYS
CMP3EN

P27IC3PIADA [ )|
+
P2_AN[6]
P2_OE[6] j CMP3_OUT
P2.6/C3M | > -

VREF
CMP3MODI[1:0]=00
o | 9Bt
DACODAT[8:0] DAC
DACOEN

] 28-2 FLLLEA i AL

CMP3HYS
CMP3EN

CMP3MODI[L:0]

P2.O/ADO | >
P23/ADL [ >

CMP3_OUT

P2_AN[6]
P2_OE[6]

P2.6/C3M | >

VREF

CMP3MODI[1:0]=01

9Bit

DACODAT[80] — 7

DACOEN

28-3 W L ae i ANAR
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2
>
g @
oo =
= 0
(OX U} @]
3
P20[ > <
®)
P2.3 D—‘ ]
P2.7/C3P % CMP3 OUT
*— -
P2_AN[6]
PAQEW]£ZQ\
P2.6/C3M | >
VREF
9Bit

DACODAT[B:0] — -~

DACOEN
Kl 28-4 3 LA AN
28.1.1.1 iR

MR E SR, A3k DRV_OUT[MOENH 0, fithZSN g, 151 mALmmkah, Ry
R AL, BLE EVT_FILTIMOEMD] =01, {Efeityifryhae, it e i 5 sh s,
AR P2 AR I R AR R SR . iR E EVT_FILT[MOEMD] = 00, it ANe Fshscft, Har4
SRR P RTE K .

AR S AT E EVT_FILT[MOEMD]A A 00, EVT_FILT[INTO_MOE_EN] =1 i%&#H CMP3
R AR INTO 7242, EC® EVT_FILT[INTO_ MOE_EN] = 1, fit® TCONI[ITOJiEF &k i
INTO FHh T & wy, AMERRWT INTO P2 A i WR S S, SLH RIS i INTO. A&
EVT_FILT[INTO_MOE_EN]=0, fii & CMP_CRO[CMP3IM] =11, 4= 5 th CMP3 ) A
Az, BRI CMP3 i, b = HBH B RRFEEER, FLE CMP_CR1[CMP3MOD] N =
P s N, AR — A HRI R, CMP3 = AL AR (5 5 B = Fa P FIRR AR b,
i E CMP_CR1[CMP3MOD N EL AR AL, BEIRNT, i CMP3 ™ AL i AR5 5

AR R NG S A E EVT_FILTEFDIVY# REED: DhRE, @I E EVT_FILT[EFDIV]=
01/10/11 IEHIEP LN 6/12/24 AW BRI AEREIEMIIRE)S, WEBIEHIME 5 L BB AT AU 5 4
iR 6112124 ANEHpf R 3.

28.1.1.2 ZFBEIRi

B PR REN ] T-H T J7 Bd= ) BLDC FIALEREN. idifi Ry $41 %42, DRV_OUT[MOE]
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WiE O —BEJE, B IE 1, ABakE LKz, iLE CMP_CRO[CMP3IM] = 11,
DRV_OUT[MOEJ{E CMP30UT ¥ L& 0, F=AfRranfE. llE EVT_FILT[MOEMD] = 10, ;=4
(R4 5 B 3o, 7E Driver tHEES K Bi N sk 10us 25, H3hffisE DRV_OUT[MOE],
W IREN . RACE EVT_FILT[MOEMD] = 11, PR S4FE AZhX Mt 75 Driver tHE#3 1
b N AR Sps 2 5, B30{#E DRV_OUT[MOE], k& IX3).

TN :
SN :
\\} } }
AER ¥
IR :
1
i x >
AL L L/
AN §

DRV_CNTR AN |
prnd ! ! H
HEREN 7S >~
1. |

MOE

2 >

P 28-5 EVT_FILT[MOEMD] = 10, ZJFRIFTHIE(E2 - t1 = 10us)
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. |
IR ¥
IR X >
|||: i i ||
DRV _CNTR R N ¥
AR R g >
MOE
SR |

| 28-6 EVT_FILT[MOEMD] = 11, ZJRIMHIE(E2 - t1 = 5Spus)
28.1.2 LL#EE CMP4

CMP4 A— AR LA, S% K 28-7 . CMPAOUT R lH# Bk /M H BT INTO 1 W7 75 ¥
¥, 4 CMP3 A T2 R I, #H CMP4 HFREZE RS . CMP4 il & BEZR Fa Rt it (g
J B A R P

i & CMP4 (125 BN

1. HAcE P2_AN[3] = 1, P2_OE[3] = 1, {fifit CMP4 IEfii NS EHE. Z% ML RKIE

RIS R AR DACL it Fi I B AM BT FL R F N LTS . 169 DACL faith, £ P2.3 Filth
Z A AN 25 (HEFE 100pF, DACL % H — B 8] J i B R AR ) s
W& P2_AN[7] = 1, P2.7 MRS SHR,
CMP_CR2[CMP4EN] = 1, f{#if CMP4;
SRR INTO AR ELLTE 0, fERESMH KT INTO;
B & LVSR[EXTOCFG] = 111, 1%+ CMP4 E 4N I O 1)K ;
i # TCONIITO] = 01, ied¥ N FvRfil & ZME 1 T INTO.

& @k w N
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VREF

6Bit

DACIDAT[S:0] — '~

DACEN

P2_AN[3]

P2 OE [3]%
P2.3/C4P/IDAL | »—— +
P2.7/CaM | > =

CMP4EN

CMP40OUT

K] 28-7 CMP4 #iHur & &
28.1.3 EbERERHE CMPG

H#341 CMPG /& CMPO. CMPLHICMP2 (44, A ZFLLERA, 75l T AR H .

fic® CMP_CR2[CMPOMOD] = 00, oA B HPH = HBeds s, AN iom D an &l 28-8 it
Ry FATFANE LG S H L LR L Bh 3 BEMF K. =N Eas It fui N s 7E — ke de P15,
IS N8 PL4. PL6. P2.1, %%y CMPOOUT. CMP10OUT. CMP20UT. I R
R %S TAE N CMP_CR2[CMPOSEL]# %€, CMP_CR2[CMPOSEL] = 00, CMP0. CMP1 f1
CMP2 =ALbigsAm THE, N E: CMP_CR2[CMPOSEL] = 01, X CMPO L{E, HAMA
CMP | B ; CMP_CR2[CMPOSEL] = 10, X CMP1 T fE, H R MW 1 CMP H H ;
CMP_CR2[CMPOSEL] =11, {X CMP2 T{E, HAPA CMP HHE.
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)
Y z o
I W uv
g 22
S 53>
0o OO0
P1.4/COP [ > +
ya —— CMPOOUT
~_~TCMPO
PL6/CIP [ > +
// >+ CMP1OUT
o _TcwmpPL
P2.1/C2P | > + v
— CMP20UT
P15/COM | >—+e—- " CMP2

CMPOMOD][1:0]=00

K 28-8 N B HIPH = HLA s s

i E CMP_CR2[CMPOMOD] = 01, i&dfA A E = e iial, BT W BREald mf e
L % BEMF Rl o b T i i B Th e # i, CMP_CRA[CMPOFSIZ#4m A di o 1t
i T B AR B g TAEAN S0 CMP_CR2[CMPOSEL]#k %, CMP_CR2[CMPOSEL] =00, CMPO,
CMP1 fil CMP2 = Lbigas RN TAFE, A E; CMP_CR2[CMPOSEL] = 01, {{ CMPO L1,
HAPA CMP [HE: CMP_CR2[CMPOSEL] = 10, 1Y CMP1 L{E, H&AMD CMP [HE;
CMP_CR2[CMPOSEL] =11, X CMP2 L{E, H&MH /™ CMP HE.

i B CMP_CR4[CMPOFS] = 0, f A¥uthim 140/ 28-9 fx, = ARSI A bmEfE—iL,
BB RO, BRI PL4. PL6 Al P2.1, fid4r%H8 CMPOOUT. CMP1OUT Fi
CMP20UT.
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S g
)
T
2 ER
S 5=
O O 0O
P1.4/COP . +
L Vi —— CMPOOUT
-_~Tcmpo
PL6/CIP [ > . +
// > cMP1OUT
o— - _Tcmpi
P2.1/IC2P | > +
// >—+ cmp20ouT
- CcMmP2

CMPOMOD[1:0]=01
CMPOFS=0

K 28-9 WE HIH =LA e, TCIhREHH

CMP_CRA4[CMPOFS] =1, Nt D& 28-10 iR, =R NEE L, #N
BHPH SO A, BRI S B PL4A. P13 A PLS5, %45y CMPOOUT. CMP1OUT Al
CMP20UT.
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T g
84
sz B
g 28
S =3
o O O
PL4/ICOP [ > -o— 14
J/ >—+— CMPOOUT
- CMPO
P13/CIPS | > . "
/) >—1— cMmP1OUT
o |- CMP1
P15/C2PS | > n
/) >—+ CMP20UT
- " CMP2

CMPOMOD[1:0]=01
CMPOFS=1

K 28-10 7 A B FIPH = FEB AR, ThRekets

it  CMP_CR2[CMPOMOD] = 10, #&##E 0 =iadi#ial, #Nidiim DR 28-11 s,
T2 Hall (ISR L A0 B . = B3R i S N 70 4% P15, PL7 il P2.2, 1EH A5
Wl P14, P16 F1P2.1, %iti4r %y CMPOOUT. CMP10OUT Al CMP20UT. IR AR A 2%
TAEA % CMP_CR2[CMPOSEL]#E, CMP_CR2[CMPOSEL]=00, CMPO. CMP1 1 CMP2 =Lt
BERSEIN TAE, NHEFEE: CMP_CR2[CMPOSEL] = 01, f¥ CMPO T.{F, HAMA CMP WE;
CMP_CR2[CMPOSEL] =10, 1X CMP1 T ffF, HARH/ CMP HE; CMP_CR2[CMPOSEL]=11, Y
CMP2 TAE, HARMA CMP HE.
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S 4
> = i
I W9
g E8
S 5>
O O 0O
PL4/COP | > +
// > CMPOOUT
PL5/COM [ > - _~TCMPO
PL6/CIP | > + 7
——— CMP10UT
PL7/CIM [ > - _~CMPL
P2.1/C2P [ > + 0
— CMP20UT
P2.2/C2M | »>—+——- " CMP2

CMPOMOD[1:0]=10

K 28-11 %/ = thi st

it ® CMP_CR2[CMPOMOD] = 11, &M LEAeBia, o O anEl 28-12 fis, M T8
PUEE A . XL B I S NIIETE —ilS, # PL5, IEFiANuAEE P14 F1 P13, HHiailh
CMPOOUT 1 CMP1OUT . pt# X~ H 4k 8% T/EA %t CMP_CR2[CMPOSEL] ¥ & ,
CMP_CR2[CMPOSEL] = 00, CMPO I CMP1 ¥ bt % 2% R ™ T/, N & & .
CMP_CR2[CMPOSEL] = 01, fX CMPO L{f, CMP1 #%; CMP_CR2[CMPOSEL] = 10, X CMP1
T4, CMPOIHE.
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e g
S 4
:Z B
g &2
S S =
o O O
P1.4/COP +
Dy ya ——— CMPOOUT
- CMPO

P1.3/C1PS > +

ya — CMP1OUT
P1.5/COM D—C—f CMP1

CMPOMOD[1:0]=11

K] 28-12 Lhi st

CMPO/CMP1/CMP2 )% HiAE 518 NJEV AR E J5 15\ Timerl.
28.1.4 LLERERRAE

ELIe % AL D RE T 7 I IR B Al RSD 0 X BhRE, mIVEER SR B T 9K 50 B I F T4
N F 7RIS 2% 13.1.2.3, M RSDiES % & 14.1.7.1,

delaytime ,  delaytime

. > <
| ‘ | }

PWM output

I
3 ‘ | §i CSOFFD| ¢
PWM ON Sampling interval i i | |

PWM of CMP i | | | Toffdelay |
I | »_'7‘ <

CSOND CSOND

28-13 PWM ON KAfAEE

PWM % H s I b A A AR AEIR , % AEIR 32 5052 DU R R SR 5m: SR s A/, Thds
PEFOGERE, PSR N ZEIR IR B E . BT delaytime S MGES i o T 21 B B4 Hi v
SPAEIR IS TR o AT o PSP RARIT,  SROAE X IR LA L A s i Hh ) i PP (48, o i R T
BIEIR I [A] CMP_SAMR[CSOND] LA IEIR DL K Dy ST R R 3 X [ o KA X T) 45 SR 20 its
gt PWM FFEUS G EIR CMP_SAMR[CSOND], I SEBRRREE 11 CL 20588 Y Hb s b v St v
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X TH] . i3 B SRR IEIR RTINS [A] CMP_SAMR[CSOFFD], f#if5KkE% H4E PWM #iHi N PRI IER
Toffdelay(Toffdelay = CMP_SAMR[CSOND] - CMP_SAMR[CSOFFD]) J& % M . i i it &
CMP_SAMR[CSOND]#! CMP_SAMR[CSOFDD], A #E X [A)f7 T Fb 55 %5 S i H A e ST X T

! delaytime | delaytime
¢ i
PWM output ! : i ! ‘ | |
‘ : : S
PWM of CMP ! i i Toffdelay i | i
PWM ON Sampling interval % 1 ! )m:(
| ! ﬂl—._k

] 28-14 PWM OFF SZFERE

[FBE, EATARHSPRAER, WE SRR ZE IR I 1] CMP_SAMR[CSONDIFIRAEAT 1542 Fi i [1]
CMP_SAMR[CSOFFD], 15FrRAt: [X [a]hz T e Sic by th IS i X TA]

ME PWM it B L a0 ZEIR 7% % E CMP_CR3[SAMSEL] = 00, 4% 1L b geKAEIEiRT)
fE, WHE CMP_CRI[CMPSELJEFAH M A LA bt 21 e fan 5| 10 PO.1. fE5E PWM Harth
FILLERRS, TN LR AR, 5 PWM % A0 HUA 284t 2 ()R

28.1.5 thiaRith

fii® CMP_CR3[CMPSEL], &4 1 MLbiasrismtas i, MHZE CXO uyd P0.1, mlkF4H
hRe## % P3.4.

28.2 [bBRaS1Fea

28.2.1 CMP_CRO (0xD5)

A 7 | 6 5 4 3 2 1 0
2K CMP31M CMP21M CMP11IM CMPOTM
Al RIW RIW RIW RIW RIW RIW RIW RIW
=X DA 0 0 0 0 0 0 0 0
AL B ik
CMP3 W e =X
00: ANy=Az e ity
01: T4 Rk
7:6 CMP31IM .
[7:6] 10: T BRI
11: _bFF#5fd DRV_OUT[MOE]iE 0, s fFbrEAL CMP_SRICMP3TF] & 1, {HA
fEREF W G T BRI IIEE, FACE EVT_FILT[MOEMD] = 10/11),
_ CMP2 Hv IS 3
[5:4] QP2 IM 23 CMP_ CRO [CMPOTIM] Fik
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, CMP1 H e =
[3:2] CUPLIM 2% CMP_CRO [CMPOIM] #fiik
CMPO H W #5E 5,
00: ApF=A=rbl
[1:0] CMPOIM | 01: EJFhysr=4E it
10: FRRIEFEA
11: _EF T BRI A p ity
28.2.2 CMP_CR1 (0xD6)

A 7 6 | 5 4 3 2 1 0
2 FR RSV CMP3MOD CMP3EN | CMP3HYS RSV CMPOHYS
eyt - RIW R/W RIW RIW - R/W RIW
EAE - 0 0 0 0 - 0 0

fr 2R iR
(7] RSV R
CMP3 PR 0I5
A 32 P2. 6 B DACO %y !

[6:5] CMP3MOD | 00: Frlvigastist, P2.7 #IEMNIR, SH%& 28-2
01: W Ebicsessst, P2.0 f1 P2. 3 HEIEM i, %K 28-3
IX: 3 bb#egstist, P2.0. P2.3 Ml P2. 7 #ZiEH Ny, 5K 28-4
CMP3 f# fiE

[4] CMP3EN | 0: ANfdife
1: ffigg
CMP3 )R ¥ B R e %

[3] CMP3HYS | 0: JCiEy
1: 15mv

[2] RSV | fREH
CMPO/1/2 3B ¥ 1 ¢
00: JoiR

[1:0] CMPOHYS | O1: + 3mV
10: + 6mV
11: +12mV

28.2.3 CMP_CR2 (0xDA)

o 7 6 | 5 4 3 2 1 0
&% | CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
R RIW RIW RIW RIW RIW - - RIW

=R DA 0 0 0 0 0 - - 0
A LR b
CMP41{E fig
[7] CMP4EN | 0: Affife
1: ffigE
CMPG FOFR 15 B
t6:51 | cwponop | ° T B R = R, SH K 284
: 01: HHNEHEIE = s, 77l CMP_CRA[CMPOFS] L & £ B Ihfeit s, &%
K& 28-9 FIIE 28-10
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10: ==, 35K 28-11 %

11: XUEhEges, CMPO/CMP1 T4E, CMP2 AN T.4E, Z%KE 28-3

[4:3]

CMPOSEL

CMPG (P340 4%, 5 CMP_CR2[CMPOMOD ] 40 F « BRIAME 9 00, 765 P IK
ZN R, B TIML DBRx [T1CPE] {15 5E {8 B 3h] CMP_CR2[CMPOSEL], %% %&

PLE AR A A RE -

% 28-1 CMPG #1155 CMP_CR2[CMPOMOD]4H. & [ 3 g Hiik

CMPOMOD CMPOSEL

ThaediR

CMPO/1/2 [FIlf TAE, Z%K 28-8, 34N
A AR A N 24 COM, -5 1 i N
00 B COP. CIP. C2P 43315 28 Jt 61 i A o
COM LA, oAt 25 F 43l i% 22 CMPOOUT
CMP10UT. CMP20UT.

01

00 CMPO T.{E, CMP1/2 K &, IE %\ 4%
COP, 1Ay Ni$E COM, %y Hi3: CMPOOUT

10

CMP1 T.{E, CMPO/2 K &, IE % N 4%
C1P, Ak Ni$E COM, %yHi3: CMP1OUT

11

CMP2 T.{F, CMPO/1 K &, IF %N 4%
C2P, i NiiiE COM, %y 42 CMP20UT

00

CMPOOUT

CMPO/1/2 [HIBF TAE, %K 28-9 F1H
28-10, 3 AP A8 0 67 4 A v 2 P B H R
HIsRCy . 24 CMP_CR4[CMPOFS] = 0 Y,
f@E 8 3K E 5 N COP. C1P. C2P 434l
5 A A ON s COM BB s Y
CMP_CR4[CMPOFS] = 1 I, 8} Hzhi41E
NI COP. CIPS. C2PS 7395 A 3t4 %
AUy COM Lh e, %t 45 R ol ik &
CMPOOUT. CMP10OUT. CMP20UT.

CMPO T.fE, CMP1/2 N, IE¥m$E CoP, fit
01 01 i N B BEMF HLPH A R0 5, v 4

CMP1 T.AE, CMPO/2 HE
CMP_CR4[CMPOFS] = 0, IF#iNii4% C1P,
10 CMP_CR4[CMPOFS] = 1, IFHiA\¥fi#% C1PS
frudg N2 ) B BEMF FEFH O 8, 4
% CMP10UT.

CMP2 TAE, CMPO/1 HE
CMP_CR4[CMPOFS] = 0, IF#i % C2P,
11 CMP_CR4[CMPOFS] = 1, IFHiAui$s C2PS
fudign N2 B BEMF HE PR b0 A, 4
s CMP20UT

CMPO/1/2 [l TAE, Z%KE 28-11, 34
L 28 B 1E % A\ i 43 7 #% COP. C1P.

00 C2P, 52 5% 87 (1) 57 4 N iy 40 Sl 42 COML
CIM. CoM, HigmHLE R o nER

10 CMPOOUT. CMP10UT. CMP20UT.

01

CMPO TAE, CMP1/2 [NE, 1EH A
COP, Ak N4 COM, %4 CMPOOUT

10

CMP1 T.AE, CMPO/2 NE,
1Ef Nz C1P, flir Nz CIM, %
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$2 CMP10UT
CMPG i CMP2 X b7 ()i 4045, IEHA
11 ud% C2P, A NI C2M, i
CMP20UT
CMPO/L [FIIf TAE, 2% 28-12, 2 MLk
00 B AR IR IE S N 43 5l 82 COP. C1PS, fif
A4 COM, A Hi 45 R 3 7l ik 52
CMPOOUT. CMP10UT.
11 o1 CMPO T, CMP1 N#, EPIE%AumfE
COP, il Nii4% CO, %iHi4% CMPOOUT
10 CMP1 TfE, CMPO [N &, EPIEHNimfE
CIPS, Ak N4 COM, %iHi4% CMP10UT
11 {RH
[2:1] RSV TR
CMPOfE &
[0] CMPOEN | 0: ANfdife
1: fifige
28.2.4 CMP_CR3 (0xDC)
iz 7 6 | 5 4 3 2 1 0
R CMPDTEN DBGSEL SAMSEL CMPSEL
M RIW RIW RIW RIW RIW RIW RIW RIW
SAE 0 0 0 0 0 0 0 0
A 2R iR
LA 28 FE X R AT A i
(7] CMPDTEN | 0: Afdife
1: flifg
it Debug {55 1& %, i #| PO. 1 4 [
00: Af#ifE Debug 15 5%
[6:5] DBGSEL | O1: 753 B il s i s o R A I 21 ok 28 i A5 5
10: ADC b RA5 5
11: RS RFEIX R
CMPO. CMP1. CMP2 1 ADC 7F PWM ON/OFF SFREZEiR fdifE
00: 7F ON Il OFF ¥°%Af, JoREiRRFE
[4:3] SAMSEL | 01: H7E OFF KFf, #R4fE CMP_SAMR iR KA
10: HAE ON KAE, #i4E CMP_SAMR ZEiRRAF
11: 7E ON Al OFF ¥52RAF, HHE CMP_SAMR iR KAE
Ll 2 s A HH I
R Ig L ge i S 5 3 OXO % 11 PO. 1, Al % P3. 4
000: Ay
001: CMPO
010: CMP1
[2:0] CMPSEL 011. P2
100: CMP3
101: CMP4
110: {48
111: omega JA Zhhn &0 (B &AL H A EH hbr &6, % 12.1.9.3)
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28.2.5 CMP_CR4 (0XE1)

A 7 6 | 5 4 3 2 1 0
42, Fx CMP40UT RSV CMP3P4M_FS RSV FAEN | CMPOFS RSV
Syt R - - RIW - RIW RIW -
SR 1 - - 0 - 0 0 -
A B iR

[7] CMP40UT | CMP4 HLAsi4s 3

[6:5] RSV TR

CMP3P 5 CMP4AM ZhAREHE#2 2 P3. 4. F T BRZR HLIACRAFE (BELR HLFTIZ I AMPOO it
H4% P3. 4) Ja BLEE NI EL i 2%

0: ThEEAHEFE

1: Thae#Efe2s P3. 4, SBEES XM CMPS 1ENGA H R A — BN

[3] RSV e

TEWCRAE Ry K AERE

{fifef5, TIML CR3[TIINMIAN CMP SAMR frj3EvHEIt b4 & 4 %

[4] CMP3P4M _FS

[2] FAEN 1 0 Fpghe
1: fifige
CMP1/CMP2 ThEEHE7%
' UPOFS 0: ThEeAH:Fe, %K 28-9
1: IhAeHERS, 1224 CMP_CR2[CMPO MOD] = 01 A%, HALEX, 34K
28-10
[0] RSV R B

28.2.6 CMP_SAMR (0x40AD)

DA 7 | 6 | 5 4 3 2 1 0
LR CSOND CSOFFD

Byt RIW RIW RIW RIW RIW RIW RIW RIW
RA N 0 0 0 0 0 0 0 1
[0A L FR ik

CMPO/CMP 1/CMP2 %E 3R F & SRAE ) 8]
TEPWMM OFF 2| ONELONZOFFIR AS B, ThaR 88140 1) S @ Fl e P & TP L i 25 4
N5 5, % ECMP_SAMR[CSOND] ZE iR {# CMPO/CMP1/CMP2 ZE 3R JT J& SR #E, MM

WEFF T4, ZEIE AR HECMP_CR4 [FAEN] 5 B 2 75 e 1%
CMP_CRA[FAEN] = 0: ZEIRJFFJERAEMS[A] = 8*CMP_SAMR[CSOND]*T
[7:4] CSOND™ | cMP_CR4[FAEN] = 1: JE3ETF S SRARERTIA] = 32*CMP_SAMR[CSOND]*T

VE:

B CMP_SAMR[CSOND] 425 K 8 &5FCMP_SAMR [CSOFFD]

B N TBLDCHRBNE 5% KA

B ] FRSDIESERSDI L 28 KAE

CMPO/CMP 1/CMP 2.3 Fif 5 A1 R FE i [

P ECMP_SAMR[CSOND] J&, i HiPWMIE 5 % % <& AUCMP_SAMR[CSOND] -
CMP_SAMR [CSOFFD] &5 JUR A, 8 KA X [ B PWMIX (] €. o 2 FiT 5C R FE IS
() AR HECMP_CR4 [FAEN] % B & 75 36443 o
CMP_CRA[FAEN] = 0: S<MISRAFERSA] = 8*CMP_SAMR[CSOFFD]*T
CMP_CR4[FAEN] = 1: JCHISRFERFA] = 32*CMP_SAMR[CSOFFD]*T

[3:0] CSOFFD
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NE

W CMP_SAMR[CSOND]AZ5 K F 855 F-CMP_SAMR [CSOFFD]
B 3 TBLDCHRENIE &% Fkt

B TRSDIEZHRSDI L 88 KA

28.2.7 CMP_SR (0xD7)

fr 7 6 5 4 3 2 1 0
4 FR CMP3IF | CMP2IF | CMPLIF | CMPOIF | CMP30UT | CMP20UT | CMP1OUT | CMPOOUT
Syt RIWO RIWO RIWO RIWO R R R R
XA 0 0 0 0 0 0 0 0
A B4 iR

CMP3 T HAFbREAL

5

0: K& KrEf:

(7] CMP3IF | 1: KA WigfF
5.

0: B0

1: T X

CMP2 HH W FHAE bR EAL

B

0: K&K Ef:

(6] CMP2IF | 1: KA dff
5.

0: B0

1: BEX

CMP1 Hr W S b &AL

B

0: RRATHFEMS

(5] CMPLIF | 1: KAhirdff

5.

0: 70

1: BEX

CMPO H W S b B or

B

0: KA KrEEf:

[4] CMPOTF | 1: KA M:

r—

5.
0: V&0

1: BREX
(3] CMP30UT | CMP3 EbAR45 R
(2] CMP20UT | CMP2 Ebik4h
(1] CMP10OUT | CMP1 EbAR45 R
(0] CMPOOUT | CMPO Eb#%4h

28.2.8 HALL_CR (0XE2)

L 7 6 5 | 4 3 2 1 0
LR HALL IF | HALL IE RSV HALLSEL HALL2 HALL1 HALLO
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eyt RIW RIW - - RIW RIW RIW RIW
EAiE 0 0 - - 0 0 0 0
L B kit

HALL W =44 A7

[7] HALL_TF | 0: %A HALL {55481k
1: A4 HALL A 7384k
HALL H Wi e

(6] HALL IE | 0: Afdife

1. fiige

[5:4] RSV RE

HALL {55 % Nk ¢

0: P0. 2/P3. 7 (G& A+ FU6572L. FU6522L)/P3. 6 (G& AT FUB572L. FUB572N.
FU6522L)

1: P1.4/P1.6/P2.1
HALL2 [T

(2] HALL2 | 0: HALL2 4Ri [ HESF N 0
1: HALL2 AT HTN 1
HALL1 [ HEF

(1] HALLL | 0: HALL1 4R5 /I EESF N 0
1: HALL1 AT HFN 1
HALLO [ 5T

(0] HALLO | 0: HALLO 4R ¥ HE~FN 0
1: HALLO AT H TN 1

28.2.9 EVT_FILT (0xD9)

[3] HALLSEL

fir 7 | 6 | 5 4 3 2 1 0
R RSV MOEMD INTO MOE EN EFDIV
HM - - - RIW RIW RIW RIW RIW
=X DA - - - 0 0 0 0 0
A E4S iR

[7:5] RSV RE

MOE fifi {37 0 A RE ik £

RAE HLR AR SR 2 ff MOE il {43 0 A R
00: MOE RNHZENE 0

01: MOE E3hiE 0

L4311 MOBMD 1y 0 ok 203 0, ELZE Driver BRI 108 FUs TR 10, J5 1 B A

MOE (FHF 77 9% 2k 5h) o
11: MOE HZhiE 0, H7E Driver 1M A L N 48X Sps /5 B 3l # s
MOE (FHF 77 9% 2k 5h) o

INTO A Wrfit & MOE 5% P g
[2]  [INTO MOE EN 0: Af#ifg

1: fiige

L OR3P A D 38 e S
00: ANuEM

[1:0] EFDIV | 01: 6 ™R GihSh

10: 12 NSRG4 A
11: 24 NSRG4 A
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28.2.10 TSD_CR (0x402F)

AL

7

Z R

TSDEN

TSDADJ

KA

R/W

R/W

R/W

R/W

R/W

SEAE

0

1

1

fir

AR

Eiiipo

(7]

TSDEN

T EEAS I Th e A e
0: AMEiRE
1: f#ge

[6:4]

RSV

TRH

[3:0]

TSDADJ

Ik J ORI (I 2 P8 e 5 L)
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

154°C
147°C
141°C
134°C
128°C
122°C
116°C
110°C
105°C
99°C
94°C
89°C
84°C
79°C
74°C
69°C
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29 HjEiER
29.1 LDO

FU6572L. FU6572N. FUB572T N#k&7E LDO #iiftk. VDD5.
29.1.1 LDO {&IRAYE(EIN AP

VCC

LDO5 »<] VDD5

29-1 HEJRIEER T HEHE ]

LDO G B (14 N4 H g 140 ] 29-1 firz . LDO W A\ Ha Il FE s B4 i 22 5V (VDD5) 4585 Fr N
B

29.2 {FEAEN

29.2.1 {REMEE Y

O AR A I B A W B IR P TR AT R T 2 A7
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29.2.2 {REME MR E5 P

VDD5

: —>
LVRSEL[1:0] » RST

LVWSEL[1:0] ———» LVD —» LVWF

LVWENB ———»qEN

29-2 A% L A AL A

R SR E BB T
(KR AR AR AN — B
B (RHETUE R E N 4.2/4.5V ZAMREAL, wIERET . fEEREITE 2 VDD5 HE
BT T W R BB A AN, R i o
B (CHER A HE A E N 3.0/3.5/3.8V =AML, 4 VDD5 HURAR TR A R B e E S,
SR EAL
R TR H T P T B DA R AHG PR 27 P R T PR s P B e A, ] 29-3 TR
Hr, LVR Config & BEKHEE A HE, LVW Interrupt En ¥ B % HE KRS, LVW Config
BB H R T % .
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FUB502 Register Config

Cache Options
[ Cache Data
[ Cache Xdata
[ Cache Code

LYD Setting
v

LVR Config

" 3.5Y

3.0V
~ 3.8Y

¥ LYW Interrupt En
LV Config

 4.2¥ " 4.5Y

v Encrpt Enable
Full Encrypt

[ VWatch-dog Enable

v FICEK_MOD

Cancel

K 29-3 fIRHLUETE s I B DL AR S R A S B A

29.2. 3 (RERNFFE

29.2.3.1 LVSR (0xDB)

fir 7 | 6 5 4 3 2 1 0
k4 RSV EXTOCFG TSDF LVWF LVWIF
et - - R/W RIW RIW R R R/WO

XA - - 0 0 0 0 0 0
A E4S iR
[7:6] RSV RE
AT INTO 322 11 16 4%
000: P0.0
001: PO.1
010: PO.?2
[5:3] EXTOCFG | 011: PO.3
100: P1.1
101: PO.5
110: P0.6
111: CMP4 HiH
REEIR A AL
0: R A o 15 i
(2] TSDF L 20 AR e i
AR EAH S TSD A b S A Aw A TCON[5] fic &8 H
(1] LVWF | VCC fik Ha JE AR 2B AL

\Z
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S TR AL TR A RS
0: HATLARHE LR E
Lo SRR AR

[0]

LVWIF

VCC i L s W A bs AL
L

0: RKRAEFWHEL

Lo RAEF B

5.

0: 350

1B W-9'8

VA A I AN e

A E |

\Z
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30 Flash

30.1 Flash &7}t

O R PRAE 32k 5 1 Flash 2518, SCRFUUERR . TUHIRAE. SN,
F R
B AR 256 7, Lt 128 X

BIES 8 M, it 16 7T
BeJa— /N X (HUEFE ) OX7F00 ~ OX7FFF)E A i 208 2 #
TUHERR IS [R] %) 120ms ~ 150ms
fii & FLA_CR[FLAEN] = 1 Zmfffifig, MOVXI&4 HE A Wigmfe. TR E S N4 Flash
SEL(ER

30.2 Flash 12{Ei}BE

B Flash EHATIHER A FEERIEZ BT SEMEE Flash, [7) Flash JF8{af£8% FLA_KEY IS5 A
Ox5A, OX1F JEH B8 4fs Flash Thfg. #FAX S e AR EThReRss, BEEIT
— WS L. UG, ATM—IR'S FLA_CR KISIEH#S 1 FLA_KEY X _E48L.

B EFPATIERE RN Flash #4705 #1E, CRC thabiz o4y

W GUERRZ AT T AT UG R A

B fiiE FLA CR = 0x23 fHRETI#ERR4RIE. FLA_CR = 0x25 fHRETL MigmfE/E. FLA CR =
Ox21 fifife 5 N4

T RN Flash #2ERI 2221, 78 B RFERTAS LA il 4, @ ferb b 2 i) MOVX fi

A%t Flash TR #1E

30.3 Flash =2

30.3.1 FLA_CR (0x85)

AL 7 | 6 5 4 3 2 1 0
2 RSV FLAPAGE | FLAERR RSV FLAPRE | FLAERS FLAEN
it - - RIW R - RIW RIW RIW
SAH - - 0 0 - 0 0 0
WA LR iR
[7:6] RSV RE
TR R
(5] FLAPAGE | 0: Afiifig
1 ffife

\Z
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(4]

FLAERR

Y FE A5 b AL
0: X} Flash H5H}, ZwfEal MidmfEeg/E k)
1: X Flash HER, %ifeoimng e #lE Rk

[3]

RSV

PR

(2]

FLAPRE

ThgmFE A4 B
0: Afifige
1: ffigg

VE: WL FLA CR[FLAEN] = 1 I, FLA CR[FLAPRE] A #E1EH

[1]

FLAERS

BERAliRE
0: Afifige
1: ffigg

vE: WL FLA CR[FLAEN] = 1§, FLA CR[FLAERS] A #EfEH

(0]

FLAEN

mFRffife
0: Afilige
1: ¥R

30.3.2 FLA_KEY (0x84)

At 7 6 | 5 4 3 2 1 0
P S FLA KEY
eyt W W W W W W W W
=X DA 0 0 0 0 0 0 0 0
L &R ik
, B SN 0x5A, Ox1F LL#EEE Flash #EAERRH; 4F FLA_CR S FR(E LAR
[7:0] FLA KEY g
il Flash #/E
L 7 6 5 4 3 2 1 0
P s RSV FLAKSTA
KA - - - - - - R R
SAE - - - - - -
L &R iR
[7:2] RSV PR ¥
T IR Flash fiRAI0IRES
00: k4%
[1:0] FLAKSTA | 01: 0x5A L& H N, %545 0x1F 5 A
10 R4
11: FF8i
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31 CRC

31.1 CRC IN&EtEE

CRC_CR

CRC_DIN

Automatic CRC
Controller

CRCDONE

CRCDINI

Yvy

CRCVAL

AUTOINT

CRCPNT

CRC Engine

'y

R

RESULT

'y

——={: 2 To 1 MUX :}

8

+>

CRC_DR

K 31-1 CRC IhfEHER]

Flash
Memory

L

CRC HUEF 2 /L i £ ik A FUE— 8 FrAUEH) CRC 45, I 31-1 i, CRC il
CRC_DIN ZFF /7231 8 L8, THE e Un# 16 A4 Rk 2 )i arf7 %%, i#id CRC_CR[CRCPNT]
1 CRC_DR [aJ415 [F] N Fli 45 SR 25 A7 48 o

% 30-31-1 CRC il 52 TR,

i CRC #atfE L) E 2B 16 #EHIFR R
1 CRC12 XM 2+xM 1T +xM3+xMN2+x+1 0x80F
2 CRC16 XM 6+xM 5+xM2+1 0x8005
CRC16/CCITT- A n A
3 FALSE XN 6+xM 2+x7M5+1 0x1021
XN32+xM26+xM23+xM22+xM 6+xM 2
4 CRC32 +xM 1+xM 0+ xA8+xMN)+ x5 +xM+x+1 0x04CT1DB7

31.2 CRC16 Bl

O 3T CRC16/CCITT-FALSE AR Z T xAM16+XM2+xX75+1 .

\Z
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31.3 CRC16 EAiZiEE

H11T CRC16 [ R BL AN 31-2 . ot R IFATERESLIL, XA T, MCU H 1
ARG BRI AT T 45

i l:>D—j

X6 X8 X10

>l 6 |-»] 7 |_>| o o |—>|10|—>|11

DATA_IN

=1 D R e T S e T
P 31-2 CRC16 Hi % J i

31.4 CRC {#{FixBA

31.4.1 it EENFHHI CRC

TR TAI CRCAH, 1%L NI
1. ¥4t CRC_DR, A M M J7 2L BLik #%: i & CRC_CR[CRCVAL] Jf ¥
CRC_CR[CRCDINI|& 1, #J4H{EH A 0x0000 =% OXFFFF. @it CRC_CR[CRCPNTI]H!
CRC_DR 417 CRC ¥J4a#1E, FIRCEATEWILA{E:
2. [ NEHE 74 CRC_DIN SAEHE, N8 A CRC tHE ZERL
3. BLHL CRC 45: Fit® CRC_CR[CRCPNT] = 1, MfFiinst B % 7% CRC_DR,
B3 i 8dE: BB CRC_CR[CRCPNT] =0, i CRC_DR & FIMK 7 ik .

31.4.2 #t=:it8H ROM &iE CRC

THH ROM Hi3E e SR IX IR (1) CRC B 4% LA T A RREEAT:
1. ¥4tk CRC_DR, J5i%[E#7+ CRC;
2. THE CRC_BEG, WEZITHEN ROM [EELH X
3. FC#E CRC_CNT, 15 B HCah X 2045 o X 1B X s 2
4. 1] CRC_CR[AUTOINT]S 1, fR¥FHEAMALE, <E30HTHEITE;
5.  1ZHUCRC45iR.
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Ox7FFF

0x07FF
128 sector

0x00FF

A sector

0x0001
0x0000

K| 31-3 ROM 5 1] 43 [X [&]

ik 31-3 fior. ROM HHF 32k =715, 43k 128 4> sector, 45 M sectorO #| sector127. A4
sector £ 7% 256 717, ERE4T CRC #tETHER, #2245 sector [f){5 CRC_BEG FJ LLjZ 0x00 ~ OxFF
Z AT, £0F5 Ox00 Fil OX7F. TR EiTH K sector A% CRC_CNT A LL/Z 0x00 ~ OX7F,
£3% 0x00 1 OXFF.

FHHEEEMEZ, % CRC_BEG [#k, CRC_CNT MiZAHRIE/N. #l: it CRC_BEG HI1E N
Ox7F, Wl CRC_CNT 18 2 BE2& 0x00, Eliit5is /5 —"> sector HE#Ef) CRC {EH. ML, niR#{E
¥ CRC_CNT F{E B N— M KIME, CRC#HIZFSEMF A ZhBRHITH 714, CRC B At
)5 — sector [f] CRC {H.

31.5 CRC 178

31.5.1 CRC_CR (0x4022)

A T | 6 4 3 2 1 0
W RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
Byt - - R W1 RIW Wl RIW
LR A (=N - - 1 0 0 0 0

AL ZFR ik
[7:5] RSV £RE

CRC fit & 15 5¢ s AT
(4] CRCDONE 7E CRC it E1HHd fEd, B X—MS 0, HHHHAAREHE IR
AT, EHEBN T, @HEBX—MEN 1, APl BSRBUX —Ar i
A
CRC 45 B A1aa 1k fil
[3] CRCDINT 0: FEy
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1: fih% CRC 45 RA41461k

(2]

CRCVAL

CRC &5 AR bk AL
0: CRC 25 BHW)eE1k Ny 0x0000
1: CRC #5454 N 0xFFER

[1]

AUTOINT

CRC #itE 115 [ 3)

0: =X

1: JBEhE CRC 5
ZEHE 15 ROM £diE CRC

(0]

CRCPNT

CRC 45 g4t
0: BEHU CRC_DR w5 1Al f 42 16 A CRC 25 SR 8 iz
1: iZHL CRC DR VjH] 2 16 fi7 CRC %5 51K 8 i

L THE AT CRC REGHT, Bi#E CRC_CR[AUTOINT] = 0.

31.5.2 CRC_DIN (0x4021)

AL 7 | e | 5 | 4 | 3 2 1 0
R CRC_DIN
St W W W W W W
B=EDA:N 0 0 0 0 0 0 0 0
(A AR Eiipuy
CRC ety N 23
R F AR S N — N, CRC M B 3h fEBLA CRC 45 R 3kat b, 1R
[7:0] CRC DIN i NECE 15 B ) CRC 455, 178 5 J7 CRC 45 3.,

TE: eSS RS, BRI AR . BBk R (]

0x00

31.5.3 CRC_DR (0x4023)

fir 7 | 6 | 5 4 3 2 1 0
kS CRC DR
FA RIW RIW RIW RIW RIW RIW RIW RIW
=X DAIEN 0 0 0 0 0 0 0 0
Az £ iR
CRC &5 Fér
[7:0] CRC DR | HE. SULAFEasnt, S MEFH] 257725 CRC_CR[CRCPNT] Rk 28 Vi 1] 1 A&
CRC 45 1) 75 8 Aif Sk 8 iz,

31.5.4 CRC_BEG (0x4024)

bz 7 6 | 5 | a4 | 3 2 1 0
W RSV CRC_BEG
eyt - RIW RIW RIW RIW RIW RIW RIW
RA N - 0 0 0 0 0 0 0
/A LR iR
(7] RSV R
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E BT CRC [ ROM A2 44 5 X
5 : fnE CRC _BEG HME R 1, WIEBNHE CRC ML asHid >l 17256 = 256, 5K
b e B AN X 28— AN G

[6:0] CRC_BEG

31.5.5 CRC_CNT (0x4025)

HI S AR IX

Az 7 6 | 5 4 | 3 | 2 1 0
445 RSV CRC_CNT
eyt - RIW RIW RIW RIW RIW RIW RIW
=RDA[El - 0 0 0 0 0 0 0
YA 2R kTt
(7] RSV {551
H 3l CRC 115 b X 2 &
[6:0] CRC_CNT | Mbff5E ST 24140 CRC A 1 ROM i X [ m s &, i eAB 7] w2 [ 2l CRC it
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32 {RHRIREL

32.1 {AERIRZE

SRR T =AM AR IE%, FRHUMIBENR. JEid 1 & %5 474 PCON[IDLE]F PCON[STOP]f]

{HIEFEA A AR
FANTIAEAE N B TAR B UL 25 ek 31-32-1 o

% 31-32-1 e

RIS #iR MR IR

ThFEtkRE

E BRBEBORHAIANEL, HAb BB A T
" NA

&

TR, YEREmf

CPU I Bl 87 45, Hoh D) REAR BRI 1]

. s foe ot oo N AT AT A 7
FERL BCTAE, ddEEESIA R, B N .
A g - 4hEB Reset/Debug B AV

IFEAR, PERERIE

Flash GERENG, BADUNBREAE | ARG, RIC F10H7,
B, MOU B PEREVE B 7EHE NBRRRRT, | 10 BIKF PA. 7 M P8

R fafR ADC. FOC. BRZhHEK AL 2% 1k, A Reset/Debug DIREARAIG, ERE R
W BT IR 5 1A =2A
VE BB S B WA 3 281,
PCON = 0x02;
_nhop_();
_hop_();
_hop_();
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32.2 (KRR F1FE8
32.2.1 PCON(0x87)

Az 7 | 8 5 4 3 2 1 0
L RSV GF3 GF2 GF1 RSV STOP IDLE
Byt - - RIW RIW RIW - RIW RIW

HEAE - - 0 0 0 - 0 0

AL B ik
[7:6] RSV R

(5] GF3 WHbRENL 3

[4] GF2 WA bRENL 2

[3] GF1 WA EAL 1

[2] RSV PR

(1] STOP B A NBEARAR X, e s B RS E 30 0

(0] IDLE B O1ES NS, Mg fE B A E 37 O

etz PCON[STOP:IDLE]:
00: IE%
01: £5HL
1X: HEAR

\Z
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33 (XE3{RIA

33.1 KBFRIFE N

GFSCRF Flash et o i, AT R 2 AR B sz BRI . 2
Flash i e, B foikie i, A aeild it CRC AR LUAEF & 75— 2.

33.2 LR ERIPIR(EiIRER

1 Debug Peripherals Tools 5VCS  Window Help

| | m o om m| EEE | B os VE#e Qe o8
get 1 L= ¢
a ,I
= Options for Target Target 1' *
Device I Targetl Dutputl Listingl Tszer I C51 I 51 I BI51 Locate | BLBL HichtilitiesI
" Use Simulator Settings || & Use: [Fortor C51 FICE Driver =€
[~ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main) ¥ Load Application at Startup [~ Runto main)
Initialization File: Initialization File:
[ J Edi... | [ J Edi.. |
Restore Debug Session Settings Restore Debug Session Settings
v Breakpoints v Toolbox v Breakpoints v Toolbox
v Watch Windows & Peformance Analyzer v Watch Windows
¥ Memoary Digplay ¥ Memoary Digplay
CPUDLL: Parameter: Driver DILL: Parameter:
ISEJD51.DLL |1:.Fue.522 ISBD51.DLL |1:.Fue.522
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCYG.DLL |1:.Fue.522 ITCYG.DLL |1:.Fue.522
0K | Cancel | Defaults | Help |
K] 33-1 ARG PRI AL E
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FUB502 Register Config
Cache Options
et -l [~ Cache Data
oy [~ Cache Xdata
[~ Cache Code

I ¥ Encrpt Enable I

Full Encrypt

[~ WWatch-dog Enable

[~ FICEK_MOD

Cancel

K 33-2 AU fRI Ry

LVYD Setting
[ I~ LW Interrupt En
LVR Config LW Config
3.0V o~ -~
" 3.0V « 3.8V
LA
1.

33-1 Pt Tikds, JFridi Settings HEAN T — I HE
2. MK 33-2 ProsstTikFItucE, sidi OK. REHIFETLAEIF T, 155 BIN X

ke 2 Flash Ja Bl Ak 2ACH R ORCR -

T 8051 R IT &k TH., 4%l Target Options 3% Debug &I+, %M

va.l 338

www.fortiortech.com



Fortior Tech

T BERE FU6522 62 72
34 {EflicR
R A FEBHASE G a=h] BT E
V1.0 | ¥Ih 2022/10/18 i EZE=,
V1.1 | #&briEfl 2022/11/01 e
V1.2 | &2 AMP_CRO[CP_EN]. P3.4. LPF K il 2022/11/02 i3z =

1.5 1.1 45 PEI N FUB572N GPTO AT ADC i ii i B

2. 55 1. 4. 1 ThEEHER B In TSD

3. 3800 1. 4. 2 FUB572N ThAEHE &

4. %5 2 EIHN FUBST2N QFN40 5| IS &

5. %5 2 T FU6572N LQFP48 e X A&k P3. 5/VREF Thagdid “ADC
GRS W SR M N B T VRER By, AN 1 ~ 4. TuF BB
N “ADC AN 225 B NBE N VREF #arH, AMEEREC R +
CH|VSS, R=33Q, C=1~ 4. TuF”

6. 55 4 FITI{E BN FUG572N A5

7. 241F 11. 4. 13 MUL3 MC (0xOF3C, 0x0F39D, O0xOF3E, 0xOf3F)
P st

8. %5 12.2.2. 12.2.5 J% 12. 2. 8 5188 hin7 B v JH SR A%

9. 44 1F 12.2.58 FOC DKI (0x407C, 0x407D) k& 54

10. 45 13.3.9 75 TIML_CR5 (0x4072) & 6 FiiR I hn PWM Rl 2348
A
BB 3 R “ 7k 28 ITRIP HRFESRE 0: AMfige
1: fHBE” N “FRRHRCRFEZE L 028k 12817
BB 2 R “ 5 2nE SImAH B CRFE M RE 00 ANERE
1: ffige” N “ MRS R 04 %k E 1281k

11. %5 14. 1. 7 QEP&RSD #5502 5 5 #LHE B & 2 CMP4 SN CMP1

12. 55 15. 1. 1 43 Hige =95 15-1 3800 Timer3 JER

13. 55 17. 1. 3 6N Pre—driver #& a0 MIBR (1&E F T FU6865Q/Q1)

14. 44 1F 21. 4. 14 ADC10 DR (0xOFEC, OxOFED) &5— 47k

15. 35 27. 2.4 CMP_CR3 (0xDC) B pfedtfiids it — ik bh i 4 fi
553 CX0 ¥ 1 PO. 7, AIETHEEEE PO 1. 7 N CEFE—
B L i S 5 B CXO0 3k 11 PO. 1, W#iHERE
P3.4, ”

16. 55 27. 1.4 F1 27. 1. 5 51524 CMP_CR3[CMPSEL 1% Hi 51 f#1 0. 7
R0.1;

17. —1E . R FARFIR N

1. \IEXHEERKS 14 4 25;

2. 1401, 1.4.2 RETIREHE & Z 45 VBB 1L, Mlfk VDRV
51, MR E R T AR : 17-1 FU6572L Driver FEBRAE .
17-9 6N Pre—driver #1052 E M ER DRVOE %y A Al
VDRV 5B, 17.1.1 Driver fai/M&e “ LA L HEBE L i %
P AR fE i H D 4 FE A 5 U/V/W/X 25 PWM 4
(FUBST72L) B & i i =4 (5 5 U/V/W 45 Pre—
driver (FU6572L) o Hir, U/V/W =%t N B TC R H AL
B, U/V/W/X DU N o b LS. oA “BLE
FU R 22 s i H 478 B I A H 45 PWM e (FU6572L) B3

2022/11/17 Jtetg

2022/12/23 Kretg

V4.1l 339 www.fortiortech.com



Fortior Tech
RSBz

FU6522 62 72

coO N O Ol

10.
11.

12.

i = PR S U/V/W 44 Pre—driver (FUB572L) o U/V/W
— st N T BRI LR 7

ZFAEBAZNT: 1.5.4 XSFR 0x40B2 #44m FOC _ATAN THETAH,
0x40B3 /1 FOC_ATAN THETAL; 0x409C fl}&

FOC CR5, 0x409D & FOC CR4; 0x4034 AMPO CR1 XA
AMP_CR1; 0x403F DMAl BAL A DMA BAL; 0x4036
ADC_MASKM ¢’ ADC_MASKH; 1.5.4 XSFR Z{E#% TIM1 KRMAX
(0x4091) 29 TIM1 _ URESL. TIMI KFMIN (0x4092) A
TIM1 _KRMAX. TIM1 UIGNL (0x4093) g% TIM1 KFMIN;
7.5.2 IPO (0xB8) HE1EA IPO (0x8A); 7.5.3 IP1 (0xCO) ¥
15 IP1 (0x8B); 7.5.4 IP2 (0xC8) ¥ I1FE 4 IP2 (0x8C);
7.5.5 TIP3 (0xD8) B IFA TIP3 (0x8D); 11.4.84 PI2 MAX
(0x0F68, 0x0F69) 1E4 7717 #% N P12_UKMAX (0x0F68
0x0F69); 11.4.85 PI2 MIN (0xOF6A, O0xOF6B) {854 ar 17 8%
S P12 UKMIN (0xOF6A, OxOF6B); 12.2.12 FOC_EOMELPF
(0x40AA, 0x40AB) ZF 17 #s A& L5 N RIZE AU RIIZR 5
13.3.25 TIM1 KFEMAX (0x4092) &2 R RIZ8 J B0 R &I 2k,
TIM1_KRMAX I8 T B 2 B0 R AE SO BT R0 KA
[ (0, 255); 13.3.26 TIM1 _KEMIN (0x4093) f&2 A R &IZk
TR RIZR

X 5-1 4axe e KA E B 55T VOC AT VSS B s B KA 22V A
25V, VB_(UVW) 5 KAE 120V 24 110V

2 5-2 4 Jm AR EE T VOC A Ha R B /)M 5V A 5. 3V
R 56 18 F UK 2% AR PRG0S JRCR BRI R 5

B3 5-9 EALH A RSTN 547 A1 H~F fe /s )4

# 5-11 Pre—driver 10 FHSREMEHY N VBU, VBV, VBW V%3 FL
JE. BU #HXJ VSU H &, VBV #HX VSV HELJE, VBW AHX VSW B
EZH

6. 1 ZALYE (RST_SR) TiMilR 8 3 8 A7 (RSTEOS) , &k
6.9.1 RST_SR (0xC9) 75 [4]14L RSTEOS A RSV;

13.3.9 TIML CR5 (0x4072) TIWTS H&hn4iiik PWM [&] 514 g s
14. 1.8 BB AEMEE TIM2 CR1[T2IR], #5vEfk T21IP
[f12¢ik )7 A TIM2 CR1[T21IP];14.2.1 TIM2 CRO

(0xA1) QEP&RSD #2: J7 [ 28 FR BT A BE 50 “QEP #K: Z
PR E S Z E5 R Wiffiae” 5 14.2.2 TIM2_CR1 (0xA9)
T OT2IR 3N QEP #: ZmiSastliE S 72 5 Wi
FrESIHEAR, T2IPE 3901 QEP&RSD #E &L # i MiNF
BEOVSKE I W BE R IR, T2IFE 3850 QEP&RSD A &b i3k
B BT L R W RE R IR 14.2.4 TIM2_ DR
(0xAC, 0xAD) ) TIM2 DR #f ik 1& £ QEP&RSD ##z{:
TIM2_CRO[T2CES] = 1 B, &M= INT1(F ) 2k,
LA RS A (B E) v QEP B Ymhd S AdqE ;

7 30-1 CRC #rift 5 Z I &4 CRC brifE CRC16-CCITT Ny
CRC16/CCITT-FALSE; 30.2 CRC16 Wi &k “& T
CRC16-CCITT ApfEI 2 izl x 16+x 12+x 5+1. 7 A “i&%
KT CRC16/CCITT-FALSE Rtk 2 Wi :

x 16+x 12+4x 5+1, 7 .

Ol v W DN —

FECAR'S St M Bk LIN 9/ 2% 5

1.1 EME. 4 1TI{E B FUBKT2N GPIO M3k 23 4 1E )y 24;
1.5.4 XSFR #Fx 0xOFF8 747 ;

BIE 1.4 ZGHEK,

EIE. flitk 2 5IBE 3

2023/02/03 Kretg
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6. BIESE 5 FEH A

7. MR P5. 0~5. 3 BFEB 4

8. 20.3.5 P4 OE(0xE9) f&1k 0~6 fifHife A 5 fiffifE, 0~4. 6 fir
HONR A A 5

9. 583 QEP IhfE;

10. 0B 20. 1 10 i~ 20. 210 EAE L

11. 24. 2.1 VREF_CR (0x404F) #iid 7 defaul t HHi a8+ SCELIA
(e

12. R APRAERE VT, 7. 02,

N FUBST2T 23,

49 FU6522L 4%

L1 e PEMNER SCHF 1000 IRAEBR#AF

T 7.3 A

F 7-1 FBrUeE DMA H SRR A3 DMAT_CRO[2:1]=10;

9.2.2 SPT EHUBLA “fLH4s o5 SPT_CR1[SPIIF] Al

SPT CRI[TXBMT IS5 & 1. 7 BN “AEMss R e

SPI _CRI[SPIIF]# 1, SPI CRI[TXBMT]i& 0. ” ;

7. 9.3.3 SPI_CLK (0x4032) #iiR3G 0 “SPT =A% b PR3 Hr
Ko 24M. SPT EMLE EFRRPEREZ: AM. SPT MHLAK % LR
BRFR: 2. 4M. SPT MMLER EIR 2R 2. 47 5

8. 12.2.8 FOC TRGDLY (0x40A5) 5838 #A/ = /37 B e PH R AR 20

o U1 A W N

HLBELR AR AR S i 5
9. 13.2.2.2 60 PZomAIHARIE N> B, K AL 2 IO A 55 )
Bt B

10. 13.3.9 TIML CR5 (0x4072) TIWTS ik K% PWM OFF i fiz 4
ARASRE, TR AR Bk

V2.0 | 11.13.3.25 TIMI KFMAX (0x4092) 2>y TIMI_KRMAX (0x4092) ; 2023/03/28 Stp

12. 14. 1. 4 NS S IE B Ay A IIAE BT . 14, 1. 5 g N JRA
AOFHEAMERE . 14. 1. 6 A THEE A BAE B R GPOT A 1EA
GP10, T2SSEL 4 1F 4 T2SEL, 14.1.7 QEP&RSD HizUMpg “
J7 [ 2 AF 2= A TIM2. CRI[T2IR] i b hn 4677

13.14.2.1 TIM2 CRO (0xAl) T2IRE iR “sBki=: J7a s
il RE” SO PR TER T

14. 19. 3.2 RTC STA(0x402E)5, 3,2,1, 0 &4FR&N RSV;

15. 3840 19. 4 B4R v

16.21. 3.7 P1_AN (0x4050) [2]4#x RSV £ HDTO, PWM it 10
HiHEh6e /%%, L DUL L DV, L DW. H DU, H DV. H DW,
0: IEHIRANAES) 10 =dkshRe

17.22.4.3 ADC SCYC (0x4049, 0x4035, 0x4038) ADC SCYC
[21: I81ALHR MBS “ADC iHiE 2 FLHKE” , YIE
PH SEL2 (0x4049) {47y 23~16;

18. B 29. 1 LDO #iBH. 29. 1.1 LDO BiHe e ui B,
29. 2. 2 (AT HEAE Ui B RSN E o = =4

19. SR FMH5itE V7. 8.

1. 2IEE 2-4 FU6522L LQFP48 5| &,
V2.1 N N ’ 2023/05/17 Ttk
o, WHE 20-1 YRR, /05/1T | A
1. 3800 FU6522T 3%,
2. 1.1 4. 43T/ B4 IE FU6572L. FUB572N. FU6572T ADC
y uéw . == =
V3.0 BIEAL 2023/06/08 | TEIREY/

w

ZUTF 1. 4.1 FUBH72L THAEHE K s
4, Z4IF 1. 4.2 FUBST2N LhESHEE ;s
5. FEH 1. 4.4 FUB522L THESHEE;

St
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6. SUHTETA EEE G| e AR RXD KA, HIR;

7. IEG|HEIE XFN R VSV, VSW Hiik;

8. 2.7 FU6522L LQFP48 5|[HI%ZK. 2.8 FU6522L LQFP48 3| I
P4. 6 3440 AD15;

9. 5.5 Z% AR EMIFR VHALE f/h. RERIEAL Y, 4
A ) B AT A A

10. 3840 5. 12 LDO HA 1k

11. &4IE 7.5.8 P1_IF (0xD2). 7.5.10 P4 IF (0xD4) fiiRd iy
0. 13X ANO0: RRAEFWEMSE 1. KAEFBFEE,

12. 11.4.3 MULO MB(0xOFA2, 0xOFA3) 2 iIE MDU B[15:8] A
MULO MB[15:8], #YIF MDU B[7:0]4 MULO MB[7:0];

13. 11.4.9 MUL2 MB (0xOF42, 0xOF43) 4 IF MUL2 MBL (0x043) A
MUL2_ MBL (0x0F43) ;

14. 13.3.6 TIMI IER (0x406D) Z|1E%5 3 £ 4 # TIRUIE
T1ROIE;

15. 14 Timer2 fHEx G&HF FU6572L. FU6522L) ;

16. 22 ADC F-5 ADC_SCYC ZFf7- #5770 ik 22. 4. 3 PH_SEL2 (0x4049) .
22. 4.4 DAC_CR(0x4035) . ADC SCYC (0x4038) 73 FT-Hhidk ;

17. 22.4.9 ADC3 DR (0xOFDE, O0xOFDF) . 22.4.18 ADC12 DR
(0xOFF0, O0xOFF1). 22.4.19 ADC13 DR (0xOFF2, OxOFF3) M
k& (& F T FU6572L . FUB572N . FU6522L) . 22.4.20
ADC14 DR (0xOFF4, OxOFF5) il 54 PR 5E 4 25 ;

18. 24.2.1  DMAO CRO  (0x403A) . 24.2.2  DMAL CRO
(0x403B) DMACFG ##iif . 27.3.1 AMP_CRO (0x404E)CP EN ##i&
DI B 2% 5

19. MFE 27. 2. 1.3 AMPO PGA Bt A=, 27.2.2.5 AMP1 PGA
B i N 27.2.2.6 AMP2 PGA i Ay A A K
27.2.3.3 AMP3 PGA P A,

1. 3850 FU6562T )24,

2. 1.1 HPE4 IF FU6522L HL i H FE ;

3. X 5-16 SH KA FEE GEH T FU6522T) VREF 4514
REF CR[VREFVSEL] = 00 £iFJy VREF CR[VREFVSEL] = 01;

4. B 5. 8 13 FHOR AR HL SRR 1 2 AR A RS

5. 13.3.5 TIMI CR4 (0x406C) 34 hn % #5 &6 . £ 13-4
TIML CR4[TICST]5 TIM1 DBRx XTI 5K 5

V4.0 | 6. 14-3 SRS IR BALAAE . & 14-5 FAdi3k | 2023/06/29 %,jﬁi/
A5 5 iR L HE 1 14-7 g N T B0 R A 1] 14-9 i
QEP&RSD A FFEME K ISD mode B4 RSD mode;

7. 20 W FEAR AR 2 1E MCU A5
8. 25-1 VREF Hudgn N i A R 22 R 10—k
9. 2814 b 5% #8 oK FF M B2 < . . . . WHE
CMP_CR3 [CMPSEL] 1% #¢ 4H N/ 1) tl:i;c%ﬁeimﬁiu ttix%%ﬁﬁ*ﬁ«'ﬂm
5| PO. 1 (FU6572L) » ” () (FU65T72L) »
1. &3, HER 12C Bl 12C
2. EE¥T 2 5] HIFIFE T RXD2S2. RXD2. RXD2S. RXD f#iik;
3. 1.1 4%k 2 @18 DMA: SZFF UART &%y G F T FU6562T) B/

H4hniE H F FU6572T; .
Vi SE3H7 3.2 QFN40_5X5 (& Fl T FUE572N) ; 2023/07/28 ;f jﬂf@
B B S5 o
5. 2.4 FU6562T 4/ < R vee TAE R nfabr (1],

T 5. 2.5 FU6522L 4 Ja) AU

- o O
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8.

10.
11.
12.

13.

14.

5.3.3 FU6572T GPIO HEAHRFMEERE[3] PO[1]. PL[6].
P1[4]. P2[1]% PO[1]. P1[6]. P2[1];

T 5. 5.1 FUB522L 10 A 451

T 5. 5.2 FUB522T 10 HEA 451k

5. 11 A7 H AR 0 VDDS5 A8 Hi T 58 A7 FiL R

10. 2 UART $AE BB N “ 7548 FH UART H1 75 6 CRAH X 37 A7
PRARE, VE4HIE S 21.3. 17 PH_SEL (0x404C) [6]. [5]
fif ~ 21.3.18 PH SEL1 (0x404D) [7:6]fi#iik. 7 ;
13.3.7 TIML_SR (0x406E) TIWTIF 5 1 ik “1: 4
IM1_CRO[T10PS] = 00 i, F=4=5 NBFHWr, HATEE
XM ‘1 EET

29.1 LDO “MCU PN¥#5&4 LDO fy i Aid. VDD5. 7 0
“FU6572L FU6572N. FUB572T NEBE 4 LDO iy HBidk
VDD5, 7 ;

15. 31.5.4 CRC BEG (0x4024) CRC BEG #iR “. o o o o il
HEITHE CRC HIARIEHIHE Y 15128 = 1280 o o o o o 7
. B, & Bt & CRC fIER LG bty 17256 =
2566 6 o o o o 7,
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FRA U
FRAL T OIERHY (RYID Bt AR AR (BURNfRAR: IEIEAHD .

EACEEBEE AN BAERE, VRS OR B A SORS P Fi B B 55 (K77 ity LR PG L AvfE T A B
) AT HE IR ASOR AL (1015 2 S IR K B 7 AT — MRPEAE A o WU R ) B 7 B
B ORRIGE S4T30, DA IR A ™ it (A AR ARAEAT LA o VIR R B 58 =T A Ak
AL AMRALE I Bt AR JLIZSE AR -

ARSI R B T, AR ZIER S R IV AT, AT AL A NG AR A5 24
Chnra 1 BB PR Stses g, FIBRESCARRTT 20D AT T A AT =
et 3. AEE TR R GBI AR FERN,  TRANG S U R A P 75 B A A AR AT R el
fir 75 A5 S

WEIERHS GRYID B B BRA

PRI B L DR Z BRIR YN el — 3 11 #k 2 #% 203
fi%: 518057

Hi%: 0755-26867710

f£H.: 0755-26867715

MHE: www.fortiortech.com

AN B
WEUEREE (RYID AR A IRA SR, R —DIBU)
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