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21.3.15 ADC11_DR={ADC11_DRH,ADC11_DRL} (0x0316 ~0X0317) .oevvrsmmrrerrrerrrrrrerreernen. 232
22 DAC ....iiniisitninisisiissisissisississsssssssissssssssstssstsssstsssstsssstsssstssstssstssssssss st sas s sas s sassesns 233
221 DAC THBBAERE ...t ssss st sss st sssss st sss s ssss s sssas 233
222 DAC ZRTEBR et ssssss st sss st 233
2221 DAC_CR (OXA035) ..oosoreeeereeeerieeesesesesssssessssssssssssessssssessssssessssssessssssessssssessssssesssssnesssssnans 233
2222 DAC_DR (OXADAB) ..ooveeerreeeseiiesssissssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 234
23 DMA ...ttt b sa st a s s b s bbb SR e a s eSS b e SR bbb b0 235
231 DMA THEEG TR ....ccovvvvvvvveeeeesmmmsseeeeesessessssssssssssssmmsissssssssssssssssssssssssmmsssssssssssssssssssesssssnnsnnecs 235
23.2 DMA B FBE ottt 235
2321 DMAOD_CRO (OXA03A) ooorieeereeeereeeeeesssesssssessssssessssse st sssssessssssessssssessssssessssssesssssnens 235
2322 DMAT_CRO (OXA03B) ..oosorveeerieeesesssesesssesssssessssssssssssessssssessssssessssssessssssessssssssssssnssssssnans 236
23.2.3  DMAD_CRT (OXA03C)  ..ccooeeereeeerseeeeessseseessssessssssssesssssssssesssssssesssssssssssssssssesssssssssssssssnns 237
REV_1.35 13 www.fortiortech.com
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2324  DMAT_CRT (OX403E) ..covvvermcrrrriecevnmireceenisneseenns

24 VREF £EH[E

241 VREF 1EHREBRIERER oo
242  VREFARIRBITIFRT oo
2421 VREF_VHALF_CR(XRAM: OX404F)......ccccomvevrrrmecunen.

25 VHALF EBE

251 VHALF ERAGIRAEIRER .ooooon
252  VHALF BBREIFFRR oo

26 B

26.1 IBBRVETREE oo
2611 BEBERIEH (AMPO) ..o
2612 ARSI (AMPT/AMP2) ..o
26.1.2.1 AMPT ..oooseeeeeeeeseeeessseeee e
26.1.2.2 AMP2 ..ooooooeeeeeeeseeee oo
VYIRS
2621  AMP_CR (OX404E) oooooooeeeererresssieneenreesssssinneensessss

27 bR

271 HEARERIRIEIEEE oo
2711 HEEREE CMP3 oo
27.1.1.1 B ESTARIP oo eeeeeessseneeeeeeseeesss
27.1.1.2 TETRPRITR ovvvvvrevveeeersese e
27.1.2  EBERER CMPh oo ssssssssssinnns
2713 EEIRER CMPO .ooooooeeoeeeeeeeeeeeeeeeeeeseneereensenneee
2714 EBERBESREE c.oooooeeeeeeeeeer s
2715  EBERBREH oo
27.2 3T 22N
2721 CMP_CRO (0XD5) oocccceeeeeeeeeeeeeeseesssssssseessssseeeeeeee
2722  CMP_CRT (0XD6) ooooocceeeeeeeeeeeeeeeeeessssssserrrssseneeeen
2723  CMP_CR2 (OXDA) .ooooooceeeeeeeeeeeeeeeeesssssssesmenresseseeeen
2724 CMP_CR3 (OXDC) ooooocceeeveeeeeeeeeeeeessessssseersssseeneeeee
2725  CMP_SAMR(OX40AD)...........oooooooesccceeeeeeeessssesreeeeessss
2726 CMP_SR (OXD7) ooooooccccccceeeeeeeeeeeeeeeeessssssmsesssseseeee
2727  EVT_FILT (0XD9) ooooooooeeeeeeeeeeeeeeeeeesessssseessssseeneeee

28 HJFEIRIR

28.1 LDO ettt nes

REV_1.35 14
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28.1.1  LDO AEERAVIERVEWBED ....oovreeeeeeeeei et sesssssssssss s ssssssesssssss s sssss s sssssssnns 262
28.2 ARSI c..oooo ettt 264
2821 AREMEMARERIRIE B .coooooeeeee st sssss s sess s 264
2822 CCFG2:RST_MOD (OXAOTD) ooooereeererreemereeiseeesssesesssesesssssssssesssssssssssssesesssssssssssesssssnens 265
28.2.3 CCFGT:CK_RST_CFG (OXADTE) oot sesssesssssesssssesssssssssssessssssesssssnons 265
28.2.4  LVSR(OXDB)....ooveerreeemereeiesesssesesssesssssesssssessssses st ssssse st ssssses st sssssessssssessssssasssssnans 266
29 FLASH.....ciiieiicncnnnnnsassscssssassssssssssssssassssssssssssssssssssssssssassssssssssssssassssssssssssssssssssssessssssses 267
291 TE BTN sttt 267
29.2 FLA CR: R B BT TRBE oot sssssss st ssss s sssss s ssssnne 267
29.3 FLA_KEY: FLASH i BB TRRR oot ssss s 267
29.4 FLASH B BIRIETEEA c.ooovoeeeeese s sssssssesssssssssssssssess st sssssnsssssssssssssnns 268
30 CRC (BTNt HEET) 269
30.1 CRCINBEHER .....ooooeeeee et essssses st ssss s sssss s ssss s sss s 269
30.2 CRCTO EEFLZBIMIN ..ot ssss s ssss s ssss st 269
30.3 CRCTE BEZAIBERE ...t ssss s ssssss s ssss s ssss s ssss s ssss s 269
30.4 BRIETTEBE .ottt s sttt 270
3041 TFEBEDTFTIAT CRC oot sssssesssssssesssssssessssssss s sssss s ssssss s ssssssnes 270
30.42 HEEITE ROMEE CRC .....oooootssssisssssssssesssssssssssssss s ssssss s ssssssssssssnns 270
305 CRC B FBR oottt sss st st 271
30.5.1  FRFUZFIFER . CRC_CR coooieceeeeeessvisssssssssssssss s ssssesssssssssssssss s sssss s ssssssnns 271
3052 HABIBZTTERR: CRC_DIN..eeeeeeessesssssss s ssssssesssssss s sssssessssssssessssssnns 272
30.5.3 ZERHIHZTTEET. CRC_DR ..oooiieeeeteseesssesssssss s ssssssesssssss s ssssssesssssssssessssssnns 273
305.4 HEMITEREZIFFER. CRC_BEG... e sssssssessssssssssssssssssssssssssssssssens 273
3055 HEIHEHREIZTIFER: CRC_CNT .. ssssssesssssss s ssssssessssssssesssssssnns 273
31 {RERART .275
311 PCON BFTFBR oottt sttt s 275
31.2 TIEERETU oottt sttt 275
32 {UEBMRIF .276
33 EESFSR 279
331 CCFG, B ELEZITERR oo sssssesssssss s ssssss st ssss s ssss s ssss s 279
3311 CCFGT: CK_RST_CFG.oucieeeeeeeeeeeeseeesseessesssssessssssssssssssss s ssssesssssssssssssssssssssssssssssssnsssens 279
33,12 CCFG2: RST_MOD ...ooieriereiesiisesssssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 280
34 HERER .281
34.1 LQFPAB _7XT ..ottt sssss s sssss s sssss st st 281
34.2 QFNBE_TXT ettt bbb bbb 282
REV_1.35 15 www.fortiortech.com



Fortior Tech

ad FU6812/61
34.3 QFNB2_AXA .ottt sttt ss st s s s s s e st 283
34.4 QFNZAD_BXBE ...ttt sas e sss b sas et as s sas b es b as b ses b s st sesbesesbesassesentesans 284
34.5 SSOP24_8.65X3.T ..ottt sttt 285
34.6 LQFPB2_7XT ettt tsssssssssssss s s ssssssssssssssssssssssssssssssssssssssassansssssssssssansansns 286

35 iTMER .. 287
36 {ZElicR ... 288
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1 BRHANE
11 5

B BRBE:
» FU6812L:
¢ FHFEFEER(VCC_MODE=0). VCC=5~24V
& WEFEER(VCC_MODE=1), VCC=VDD5. VCC=5~36V, VDD5=5V
& S2HBREEEN(VCC_MODE=1). VCC=VDD5=3~5.5V
» FU6812N/S/P:
& HHERFESEEN: VCC=5~24V
& SHBFEEEN: VCC=VDD5=3~5.5V
> FU6861Q:
¢ &3 1: VCC_MODE=0, VCC=5~24V, VDRV=7~18V
¢ &3 2: VCC_MODE=1, VCC=VDD5=3 ~ 5.5V, VDRV=7 ~18V
» FUG6861TN/L:
& &3 1: VCC=5~24V, VDRV=7~18V
m % BHEASIE ME #8051 W%, ME &4 Bxh5s B FOC/BLDC iz&1=Hl; 8051
NZATSHRENAESESLE
BLRBPASZN T 2T
16kB Flash ROM. & CRC #EQINEE. XHFiEf BIRRACIRIPINAE
256 bytes IRAM, 768 bytes XRAM
ME: SERREIRIKRZ(LPF). EEFIFR2](P1). BLDC 23R, FOC 1&EiR
BEHE 1616 \IFRiEEE, 16 FHA 32/ 16 fUfRiE=R
4 FARSER PR, 15 D OPRTIR
GPIO:
FU6812L: 34 GPIO
FU6812N: 20 4™ GPIO
FU6812S: 12 4~ GPIO
FU6861Q: 32 4~ GPIO
FU6861N: 19 4~ GPIO
FU6861L:27 1 GPIO
FU6812P:21 4~ GPIO
m EAE:
> 2 MMERTEMUEINAE ORIz ERT 28
> 13 QEP (IEXR%mtD) MEEL4miZERS 2R

YV V ¥V V V V V

REV_1.35 17 www.fortiortech.com
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> 14 BLDC B EHAEH S

> 1 MNBRERER

> 1 RTC EiT38

I2C/SPI/UART #0, tJE.&E DMA i+

RRHAIME :

> 12 ADC, 0.9uS #k#0%a, olERMES VREF. 4MSB VREF F2E®BE
> ADC @B

FU6812L: 12 @&

FU6861Q: 12 i&i#&

FU6812N: 7 @&

FU6812S: 5 i@i&

FU6861N: 9 i&i&

FU6861L: 11 @&

FU6812P: 9 @&

> WWE VREF 8%, T E 3V. 4V. 45V, VDD5 (FU6812S/P RAEi%ER VDD5 AW
HEE)

ME VHALF(1/2 VREF)Z& i H

3 MIIHEERIAEE (FU6812N/S, FU686TIN 9 1 NMRILIZE LK)
3 BEIEHILLERER

8 iz DAC

IXEhZEEL

> PWM HitH(GERF FU6812L/N/S/P)

> 6N Predriver HitH(GERAF FU6861Q/N/L)

BLDC =I5 Bahigil. EKRIR, Z3F HALL, BEMF (&N

FOC IRan=Z4FpeafE. XWEBPE. =HFEBREME (FU6812N/S. FU686TN R3ziFHEalE

® 6 6 O 06 0 o

YV V V V

EBRAE)

FOC IRz i

iNEZR

> RARTPARE 24MHz22%55 ERT 8
Watch-dog

P2 FICE iR MR LI RINRE

REV_1.35
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1.2 MNAE=

FoR/AREY BLDC/PMSM, =18/ BARXN B, EAREAN.
HE. EAN. BB, EihE. REe=R. BN, TIWXH. KR, E4. BZF. B
TR, fRE,

1.3 k&

FU6812/61 Z5IR—REERL 8051 RAZFIEBALIZHIS| E(ME)IEERERNIKM T A A, 8051
RIZGIRERES, ME QGIBBHSLNES, SULiHETFSLRSTSEaERES . Ko 8051 K
BABDIESEABN 1T 2T, R RSBEREREZER AR, ik, B& ADC, F/FRi%eR.
CRC. SPI. 12C. UART. £# TIMER, PWM £IfifE, WESE LDO, &R TF BLDC/PMSM E#]
B3\, SVPWM/SPWM, FOC IRzpizdl,

FU6812/61 XBIZ% Driver &15, FU6812 9 PWM Hiith; FU6861 J 6N Predriver Hitt,

FU6812 BARREFERS: FU6812L(LQFP48). FU6812N(QFN32), FU6812S(SSOP24),
FU6812P(LQFP32)

FU6861 BARRIERS: FU6861Q(QFN56). FU686TN(QFN40), FU6861L(LQFP48)

NETHEANKS, FLMAEBEFRESURTZIBEAMNEERES, SUA
FU6812/61 SIS R BRI,
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1.4 REIEER

1.4.1 FU6812L IJEEIEE

[ RSTN/FICEK

X 1ovec

SCL

€« SDA

PO.0/SDA [}

PO.1/SCL/TIM4 [}

P0.2/HALLO

P0.3 X

P0.4/NSS [X

PO.5/MOSI/TXD [X
P0.6/SCLK/RXD [}
PO.7/MISO/TIM2S/CMPXO [X
PLO/TIM2 [

P1.1/TIM3 [

P1.2/FICED X
P1.3/HBIAS/CMP1PS X
P1.4/CMPOP/AD10/HALLOS [X}
P1.5/CMPOM X!
P1.6/CMP1P/AMP1P/AD9/HALLLS X}
P1.7/CMPIM/AMPIM [}
P2.0/ADO/AMP10 X}
P2.1/CMP2P/AMP2P/AD8/HALL2S [
P2.2/CMP2M/AMP2M [}
P2.3/AD1/AMP20/CMP4P X}
P2.4/AD2 &

P2.5/AD3 [}
X

X

X

X}

Xl

Xt

X

X

X

X

le> Nss
[ €> SCIK
l«> MISO

a
g
:
PORTO (4> ¢

v

[TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |

S>> ™D
Zle— RXD

~ <> MOsI

v
ICE | [RESET] [ CRC |

I}
o

Si>

>

o

CMmP2P
CMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

HALL/
BEMF

c
2
©
2
|2
a

PORT1 [<p|

mim

ooo

£<cz<zc

~—TTIT

jeleiiv)

PWM

sy

-
[ .

PORT2 [<»|

P2.6/CMP3M/DAO/AD11
P2.7/AD4/CMP3P/AMPOO/CMP4M
P3.0/AMPOM

P3.1/AMPOP

P3.2/AD5/VHALF

P3.3/AD6/RXDS

P3.4/AD7/TXDS

P3.5/VREF

P3.6/HALL2

P3.7/HALL1

PORT3 [<»|

AD10 ——»
AD11 ——p|

CMP4P —

i

CMP3M/DAO

AMP1IM
AMP1P

AD1/AMP20
AMP2M

AMP2P
AMPOM
AMPOP

P4.1/L_DX X
P4.2/H_DX [

PORT4 [<»|

13 DIREIRTIREIRETeT et tiltiiifilid

ADO/AMP10

VSS [X

AD4/AMP0O/CMP3P/CMP4M —

1-1 FU6812L THEEAEE]
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1.4.2 FU6812N IHEIEE

X RSTN/FICEK
> vDD5
AS
£ VDD18
X lovee

X VCC

[\
P0.0/SDA [X LDO5 LDO18

P0.1/SCL/TIM4 [

<> FICED

(]

A
| [ Fice |[RESET| [ cRC |

g—) TXD
X l«— RXD

PORTO [«» ¢

v oy

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

PO.4/NSS X!

PO.5/MOSI/TXD [
P0.6/SCLK/RXD X!
PO.7/MISO/TIM2S/CMPXO [

<«— CMmP2pP
P1.1/TIM3

I

P1.2/FICED [X
P1.3/HBIAS/CMP1PS X}
P1.4/CMPOP/AD10/HALLOS [}
X
X

TIM4
TIM3 €
TIM2

HALL/
BEMF

<— CMP1P
PORT1 [©»
<«— CMPOP
<— CMPOM

P1.5/CMPOM
P1.6/CMP1P/AD9/HALL1S

131437 1131

MUX

P2.1/CMP2P/AD8/HALL2S X!

!

PWM

Protection

i

PORT2 [€»

Fault

P2.4/AD2 [X

P2.6/CMP3M/DAO/AD11 [X
P2.7/AD4/CMP3P/AMPOO [
P3.0/AMPOM [X

X
X

! VHALF (€ VDD5 1

P3.1/AMPOP
P3.2/AD5/VHALF

13081 ¢

PORT3 [©»

i

P3.5/VREF [X

AD9 ——»
AD10 ——>|

AD2 —p|
AD5 ——p|
AD8 ——»|

CMP3M/DAO

AD4/AMPOO/CMP3P —
AMPOM
AMPOP

VSS X

1-2 FU6812N I gEtEE]
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1.4.3 FU6812S INEEHERE

28
g g 2838
s s z 5 ©
59 B T XK
[=]N=}
S
UART CRC
PORTO (4>
PO.5/TXD [Xie—>
PO.6/RXD (/<> [ DmA ] [TIMER4 | [ TIMER3 | [TIMER2] [ TIMER1 |
PO.7/TIM2S/CMPXO/PL.1/TIM3 [Kie—>| ¢
. o o <«— cmp2p
g g S HALL/
P1.2/FICED g::: BEMF e cmp1p
P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS
THBIAS/PL4/ /AD10/ PORT1 (<> <t
<«— CmPoP

P1.6/CMP1P/ADS/HALL1S Xi€—»

I

] H_DU
H_DV
H_DW
bu

P2.1/CMP2P/AD8/HALL2S (<€ PWM

Protection

-

e

-l
o'g
=<

P2.4/AD2 [Xi<—>! PORT2 <>
P2.7/AD4/CMP3P/AMPOO g::: ~
P3.0/AMPOM dl 1
P3.1/AMPOP Xi€—»| § pre-
|l
P3.2/AD5/VHALF [Xi€—>| VREF e
PORT3 <>

E

N

E

AT

N

AD2 —p|

AD8 ——»|
AD9 ——»|
AD10 ——»

j>—<»—>

[

o

& 2
< <
S =
S5Sa 2
539 =
aas S
S32

=<

<

o

<

VSS a

E 1-3 FU6812S INREIEE]

REV_1.35 22 www.fortiortech.com



. Fortior Tech

P~ FU6812/61

1.4.4 FU6861Q INEEIEE

D4 RSTN/FICEK

I vDDS

.

X vDD18
X 1ovee

X vee

«—X VCC_MODE

a

8

= VD

i LDO5 | LDO18
5

P0.0/SDA [}

P0.1/SCL/TIM4 X
P0.2/HALLO X!

P0.3 X

P0.4/NSS [X}
P0.5/MOSI/TXD X
P0.6/SCLK/RXD X
P0.7/MISO/CMPXO/TIM2S X
P1.0/TIM2 X

P1.1/TIM3 X

P1.2/FICED X
P1.3/HBIAS/CMP1PS [X|
P1.4/CMPOP/AD10 [X]
P1.5/CMPOM [XI
P1.6/CMP1P/AMP1P/AD9/HALL1S [X
P1.7/CMP1M/AMP1IM (X}
P2.0/ADO/AMP10 [}
P2.1/CMP2P/AMP2P/ADS/HALL2S [X
P2.2/CMP2M/AMP2M [}
P2.3/AD1/AMP20/CMP4P [}
P2.4/AD2 X

P2.5/AD3 [X|
P2.6/CMP3M/DA0/AD11 (X}
P2.7/AD4/CMP3P/AMPOO/CMPAM [X|
P3.0/AMPOM (X}
P3.1/AMPOP [X
P3.2/AD5/VHALF X
P3.3/AD6/RXDS [X
P3.4/AD7/TXDS [X
P3.5/VREF X

P3.6/HALL2 X

P3.7/HALL1 B

A
IcE | [ResET] [ crc |

P

A | [TIMER4 | [ TIMER3| [ TIMER2] [ TIMER1 |
A

PORTO (>

CMP2pP
CMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

TIM4
TIM3 <>
TIM2

HALL/
BEMF

PORT1 >

1T

Predriver VDRV

VBU

Protection

VvsuU
VBV

PORT2 > VSV

VBW

Fault

6N Driver

v
w

AP

VSW
L

INTO

Lw

ADC

=1

:I f{ VHALF }¢ VDD5

@

A ? » 12Bit
A

PORT3 >

AD6 ——»
AD7 —»
AD8 ——»
AD9 ——»|

AD10 —»

S e B e e

AD2 —»|
AD3 —»|
AD5 ——>

AD4/AMPOO/CMP3P —
CMP4P —

CMP3M/DAO

ADO/AMP10
AD1/AMP20
AMP2M
AMP2P
AMPOM
AMPOP

Vss X

B 1-4 FU6861Q INREIEE
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1.4.5 FU6861N INHEER

4
g
< )
Z = =8
= [SI= 2 2 >
2 g 2 z 8%
X X K T RKX
oz 335382 g g N
23 283253 [ T VD
PO0.0/SDA [Xi<—>| LDO5 | LDO18
PO.1/SCL/TIM4 [Ki€—> i i i i T i i I
2c ][ sp | [ uaT | [ Fice | [ReseT] [ cRc |
PORTO |4 3
PO.4/NSS [Xi€—»
PO.5/MOSI/TXD [Xi€—» ¢ ¢
PO.6/SCLK/RXD (X< [ oma | [TIMER4| [ TIMER3 | [ TIMER2| [ TIMER1]
P0.7/MISO/CMXO/TIM25/P1.1/TIM3 X<—E 4
< ) o <«— CMP2P
= > >
S = F HALL/
P1.3/HBIAS/P1 4/c.;:6§ﬁ2$3 §<—> - P
’ ’ PORT1 (4> <t
<«— CmPoP
P1.6/CMP1P/AD9/HALLLS [X<—>
5 Predriver |€«—X VDRV
P2.0/ADO [Xie—>] > B H— vBU
P2.1/CMP2P/AD8/HALL2S [Xi€—>! > 2 HU
I vsu
P2.3/AD1/CMP4P [XKit—> vBv
. £ X HV
PORT2 [4> 1
P2.4/AD2 [Xie—> 2 e vev
6N Driver 1 vBW
v H—>I HW
P2.6/CMP3M/DAO/AD11 K> w —X VsW
P2.7/AD4/CMP3P/AMPOO/CMPAM (K€ . > w
] =1 o X v
P3.0/AMPOM [Xi<—>] 5 VHALF [ vDD5 1 = 3w
P3.1/AMPOP (€ g P
P3.2/ADS/VHALF K€ v A H ADC ‘
24MHz X
romsier) v ros [ S
P3.5/VREF K> o a
5 &5 B/\8 588§ § &
<
5 L 22 g E
H <
g8 b
=s2
§ <
[=}
<<
vss

1-5 FU6861N L gEtEE]
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P~ FU6812/61

1.4.6 FU6861L INEEIEE]

D4 RSTN/FICEK

I vDDS
X VDD18
B 1ovee

.

X vee

«—X VCC_MODE

LvD

a

8
P0.0/SDA [X ‘i‘ LDO5 | LDO18
F

P0.1/SCL/TIM4 X

le> Nss
o [€> SCIK

A
IcE | [ResET] [ crc |

P

A | [TIMER4 | [ TIMER3| [ TIMER2] [ TIMER1 |
A

PORTO (>

P0.4/NSS [X}

P0.5/MOSI/TXD X

P0.6/SCLK/RXD X
P0.7/MISO/CMPXO/TIM2S X
P1.0/TIM2 X

P1.1/TIM3 X

P1.2/FICED X

P1.3/HBIAS/CMP1PS [X|
P1.4/CMPOP/AD10 [X]

P1.5/CMPOM [XI
P1.6/CMP1P/AMP1P/AD9/HALL1S [X
P1.7/CMP1M/AMP1IM (X}
P2.0/ADO/AMP10 [}
P2.1/CMP2P/AMP2P/ADS/HALL2S [X
P2.2/CMP2M/AMP2M [}
P2.3/AD1/AMP20/CMP4P [}
P2.4/AD2 X

CMP2pP
CMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

TIM4
TIM3 <>
TIM2

HALL/
BEMF

PORT1 >

1T

Predriver VDRV

VBU

Protection

VvsuU
VBV

PORT2 > VSV

VBW

Fault

6N Driver

v
w

A A A A

P2.6/CMP3M/DAO/AD11 X!
P2.7/AD4/CMP3P/AMPOO/CMPAM [X
P3.0/AMPOM [X

P3.1/AMPOP [X

P3.2/AD5/VHALF X

P3.3/AD6/RXDS X1

P3.4/AD7/TXDS [X

P3.5/VREF X

VSW
L

N

Lw

INTO

ADC

=1

:I f{ VHALF }¢ VDD5

@

A ? » 12Bit
A

PORT3 >

PI030000 $I00000000000008)

AD6 ——»
AD7 —»
AD8 ——»
AD9 ——»|

AD10 —»
AD11 ——>|

AD2 —»|
AD5 ——>

AD4/AMPOO/CMP3P —
CMP4P —

CMP3M/DAO

AMP1IM
AMP1P

AD1/AMP20
AMP2M

AMP2P
AMPOM
AMPOP

ADO/AMP10

Vss X

& 1-6 FU6861L THEEHEE
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P~ FU6812/61

1.4.7 FU6812P T&EIEE

] RSTN/FICEK

X 1ovec

LvD

P0.1/SCL/TIM4 X!

le> Nss
€ sci
= «> MosI
l«> MIsO

Y
Pl ICE | [RESET] [ CRC |
PORTO |«»! ¢ ¢

v oo

[ bma | [TIMER4 | [TIMER3 | [TIMER2| [ TIMER1 |
A

P0.5/MOSI/TXD [X;
P0.6/SCLK/RXD [Xi
P0.7/MISO/TIM2S/CMPXO [X!

CMmP2P
CMP2M
CMP1P
CMP1IM
CMPOP
CMPOM

TIM4
TIM3 <>
TIM

P1.1/TIM3 ]

P1.2/FICED X

P1.3/HBIAS/CMP1PS X
P1.4/CMPOP/AD10/HALLOS [X}
P1.5/CMPOM X!
P1.6/CMP1P/AMP1P/AD9/HALL1S [X
P1.7/CMPIM/AMPIM [}
P2.0/ADO/AMP10 [X
P2.1/CMP2P/AMP2P/AD8/HALL2S [
P2.2/CMP2M/AMP2M [}
P2.3/AD1/AMP20/CMP4P [
P2.4/AD2 X

HALL/
BEMF

PORT1 (<>

i

MUX

PWM

3
Protection

sy

PORT2 |€>|

JAEI00T0000E 10

Fault

P2.7/AD4/CMP3P/AMPOO/CMPAM [X
P3.0/AMPOM [X

P3.1/AMPOP [X]

P3.2/ADS5/VHALF [X

PORT3 [«»| WDT

| 1111
=

AD2 ——p|
AD5 ——|
AD7 ——>|

AD4/AMP0OO/CMP3P/CMP4M —

P3.4/AD7/TXDS [X:

8Bit
DAC

AD8 ——>|
AD9 ——>|

AD10 ——>

CMP4P —

CMP3M/DAO

22523% 28

S£55s3 £s
PORT4 (<> 33232 2=

g8 3

< <

VSS [X

1-7 FU6812P THREEE]
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1.5 Memory Zid

RNEPEME =B D AIELEE (program memory) FIEIEZE (data memory), AT EIHIL
SRk,

Data Memery (IRAM) Data Memery (XRAM) Program Memory
OxFF OxFFFF OX3FFF LOCK BYTE
OX3FFE
Upper 128 RAM SFR Reserved CCFG 3 byte
(Indirect (Direct Ox3FFC
Addressing Onl Addressing Onl
g only) g only) 0x4100
0x80
OX7F Xram SFR
. . 0x4020
Direct or Indirect
Addressing 8
0x4018| CCFGSFR User Program Area
0x30 Lower 128 RAM x4017
OOF >(Direct or Indirect Reserved
. Addressing)  0x0318
Bit Addressable 0x0317 24 Bytes
Ox1F Ox02FF
General Purpose 768
Registers General RAM
0x00 W, 0x0000 0x0000

1-8 Memory =8 Ee
1.5.1 Program Memory

B =E T FUERE 0x0000-0x3FFF, £1if5 CPU M 0x0000 AT, IBL=EFHENR
79 FLASH,

1.5.2 Data Memory

BB B D RIMEBEIEZE (external data memory) FIREBEIEZ=E (internal data
memory&SFRs) ,

HNEBEURE = BN ] i@ MOVX #5<ihia, SEE7 0x0000-0x02FF,

RERELIEZS[BANE 1-8 Fi7R. 0x00-0x1F B& 4 4H, T4 8 51788, 0x20 ~ 0x2F B9 16Bytes
X HF bit SHUHRME; 0x30-0x7F XIFEHZEI UM EEFUE; 0x80-0xFF [E#EFULETIAEIEIZE RAM =
8, BEIJUEHEITINZ SFRs, HRZEM T REEIESIE,
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1.5.3 SFR
= 1-1 435RINBES F23(SFR) ko s
Addr 068 1(9) 2A) 3(8) 4(C) 5(D) 6(E) 7(F)
0xF8 DRV OUT PI_LPF CR PO_OE P1_OE P2_OE P3_OE
0xFO B PI_KIL PI_KIH PI_LUKMAXL PI_LUKMAXH PI_LUKMINL PI_LUKMINH
OxE8 P4 P4_OE PI_LEKL PI_EKH PI_UKL PI_UKH PI_KPL PI_KPH
OxEO ACC LPFYL LPFYH
0xD8 IP3 EVT_FILT CMP_CR2 LVSR CMPCR3 LPF K LPF XL LPF_XH
0xDO PSW P1_IE P1_IF P2_IE P2_IF CMPCRO CMPCR1 CMPSR
0xC8 IP2 RST_SR MDU_MBL MDU_MBH MDU_DBO MDU_DB1
0xC0 IP1 MDU_CR MDU_MAL MDU_MAH MDU_DAO MDU_DA1 MDU_DA2 MDU_DA3
0xB8 IPO
0xBO P3
0OxA8 IE TIM2_CR1 TIM2_CNTRL TIM2_CNTRH 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_CR1 TIM4_CRO TIM4_CR1
0x90 P1 TIM4_CNTRL TIM4_CNTRH TIM4__DRL TIM4__DRH TIM4__ARRL TIM4__ARRH
0x88 TCON
0x80 PO SP DPL DPH FLA_KEY FLA_CR PCON
7

B 4 209 0 3¢ 8 Ml RS FRR TSI,
B BNTHENFERFEERA—REFEELL, NREKENSFSR, BAZHKROERSR
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1.5.4 XSFR
AN =1
% 1-2 i RISAINAES 3R (XSFR) HuhtaRsy
Addr 0(8) 1(9) 2(A) 3(8) 4(C) 5(D) 6(E) 7(F)
0x40d8 FOC_POWH FOC_POWL
0x40d0 FOC_EALPH FOC__EALPL FOC_EBETH FOC_EBETL FOC_EOMEH FOC_EOMEL FOC_ESQUH FOC_ESQUL
0x40c8 FOC_IBH FOC_IBL FOC_IAH FOC_IAL FOC_THETAH FOC_THETAL FOC_ETHETAH FOC_ETHETAL
0x40c0 FOC_IBETH FOC_IBETL FOC_VBETH FOC_VBETL FOC_VALPH FOC_VALPL FOC_ICH FOC_ICL
0x40b8 FOC_UDH FOC_UDL FOC_UQH FOC_uQL FOC_IDH FOC_IDL FOC_IQH FOC_IQL
0x40b0 FOC_DMAXH FOC_DMAXL FOC_DMINH FOC_DMINL FOC_QMAXH FOC_QMAXL FOC_QMINH FOC_QMINL
FOC_THECOR/
0x40a8 FOC__RTHESTEPH FOC_RTHESTEPL FOC_RTHEACCH FOC_RTHEACCL FOC_RTHECNT CMP SAMR FOC_THECOMPH FOC_THECOMPL
0x40a0 FOC_CR1 FOC_CR2 FOC_TSMIN FOC_TGLI FOC_TBLO FOC_TRGDLY FOC_CSOH FOC_CSOL
FOC_UDCFLTH/ FOC__UDCFLTL/

0x4098

TIM1_ITRIPH TIM1_ITRIPL
0x4090 FOC_IDREFH FOC_IDREFL FOC_IQREFH FOC_IQREFL FOC_DQKPH FOC_DQKPL FOC_DQKIH FOC_DQKIL

FOC_EK3H/ FOC_EK3L/ FOC_EK4H/ FOC_EK4L/
0x4088 FOC_EK1H FOC_EK1L FOC_EK2H FOC_EK2L

TIM1_RARRH TIM1_RARRL TIM1_RCNTRH TIM1_RCNTRL
0x4080 FOC_FBASEH/ FOC_FBASEL/ FOC_EFREQACCH/ FOC_EFREQACCL/ FOC_EFREQMINH/ FOC_EFRQMINL/ FOC_EFREQHOLDH/ FOC_EFREQHOLDL/

X!

TIM1_DBR7H TIM1_DBR7L TIM1_BCNTRH TIM1_BCNTRL TIM1_BCCRH TIM1_BCCRL TIM1_BARRH TIM1_BARRL

0x4078 FOC_KSLIDEH/ FOC_KSLIDEL/ FOC_EKLPFMINH/ FOC_EKLPFMINL/ FOC_EBMFKH/ FOC_EBMFKL/ FOC_OMEKLPFH/ FOC_OMEKLPFL/
X!
TIM1_DBR3H TIM1_DBR3L TIM1_DBR4H TIM1_DBRAL TIM1_DBR5H TIM1_DBR5L TIM1_DBR6H TIM1_DBR6L
FOC_EKPH/ FOC_EKPL/ FOC_EKIH/ FOC_EKIL/
0x4070 TIM1_BCORH TIM1_BCORL
TIM1_DBR1H TIM1_DBRIL TIM1_DBR2H TIM1_DBR2L
0x4068 TIM1_CRO TIM1_CR1 TIM1_CR2 TIM1_CR3 TIM1_CR4 TIM1_IER TIM1_SR
0x4060 DRV_DTR DRV_SR DRV_CR SYST_ARRH SYST_ARRL
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 DAC_DR PH_SEL AMP_CR VREFVHALF CR
0x4040
0x4038 ADC_SCYC ADC_CR DMAOQ_CRO DMA1_CRO DMAO_CR1H DMAOQ_CR1L DMA1_CR1H DMA1_CR1L
0x4030 SPI_CRO SPI_CR1 SPI_CLK SPI_DR DAC_CR ADC_MASK_SYSCH ADC_MASK_SYSCL
0x4028 12C_CR 12C_ID 12C_DR 12C_SR
REV_1.35 29 www.fortiortech.com




Fortior Tech

FU6812/61

Addr 0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
0x4020 CRC_DIN CRC_CR CRC_DR CRC_BEG CRC_CNT WDT_CR WDT_REL
0x4018 CCFG7 CCFGé CCFG5 CCFG4 CCFG3 CCFG2 CCFG1 CCFGO
0x0310 AD8_DRH AD8_DRL AD9_DRH AD9_DRL AD10_DRH AD10_DRL AD11_DRH AD11_DRL
0x0308 AD4_DRH AD4_DRL AD5_DRH AD5_DRL AD6_DRH AD6_DRL AD7_DRH AD7_DRL
0x0300 ADO_DRH ADO_DRL AD1_DRH AD1_DRL AD2_DRH AD2_DRL AD3_DRH AD3_DRL

E:

B BNTHEHNFFRFEER—TEFHEIEE, WRERENGER, PALHRIERRIERL,

B Bk SFRONMERSD, —EPSEREIEAEPEIEIE0Y SFR Xi5, —ERDERFIESMBAURTE.,
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2 SIHEX
2.1 FU6812 LQFP48 5|51

& 2-1 FU6812 LQFP48 S|iiFIF&

SMER | o2 | o % ThgsA
LQFP48
P2.2/ DB/ | GPIO P2.2,o]EcE4MERP I 1 A, TJECE 5K LHIEEFE
CMP2M/ 1 Al/ | BEMF2 A A
AMP2M Al 1Y 2 S A
P2.3/ DB/ | GPIO P2.3,aJECESMBFET 1 A
AD1/ ) Al/ | ADC @& 1 WA BATFREBER 2 FABHNES
AMP20/ AO/ | IBHL 2 @ itis
CMP4P Al ELiR3E 4 TEEIA
P2.4/ 3 DB/ | GPIO P2.4,a]BECESMBPET 1 A
AD2 Al ADC Bi& 2 IA, BEBEESHWA
P25/ 4 P8/ GPIO P2.5, o] B E4MERP BT 1 58I ADC JBi& 3 #IA
AD3 Al
P2.6/ DB/ | GPIO P2.6,o]Be E4MEBRER 1 A
CMP3M/ Al/ TRSEESEMA, ikEE 3 NREALR
DAO/ > AO/ | EB DAC EBET Buffer HitH
AD11 Al ADC i&i& 11 A
P2.7/ DB/ | GPIO P2.7,aJECESMBPET 1 A
AD4/ Al/ | ADCBE 4 A, ATFREMKENELERE
CMP3P/ 6 Al/ | LbEREE 3 MIEMALG, EEEHEAREES, mﬂu;mu:‘@‘_iﬁ
AMP0O/ AO/ | BHX 0 Hithis, FSEBEBRMAEIBER D
CMP4M Al Eb3%8E 4 A
P3.0/ DB/ | GPIO P3.0
AMPOM ’ A | B0 RIBA, RFRABLERES
P3.1/ DB/ | GPIO P3.1
AMPOP 8 Al | B0 EBA, AFRASLERES
P3.2/ DB/ | GPIO P3.2
AD5/ 9 Al | TRIESEAADCEE 5 BIA
VHALF AO 1/2 VDD5 B 1/2 VREF £& i, IME 1uF 8BS
P3.3/ DB/ | GPIO P3.3
AD6/ 10 Al/ | ADC&i& 6 A
RXD2 DI INEERERE S UART2 EURIEIN R
P3.4/ DB | GPIO P3.4
AD7/ 11 Al/ | ERUEERSIEA, ADEE 7EA
TXD2 DO | INEERFE/E UART2 B KiXis
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ad FU6812/61
SMER | o2 | o % ThegsA
LQFP48
P3.5/ DB/ | GPIO P3.5
VREF 12 Al ADC 4MEfSE BERAE RSP VREF i, 4ME1~4.7uF
BE
VSS 13 P i
GPIO EBBiF#IA, 3~5.5V, Fi% 1~ 10uF BBEEHM,IOVCCs
VDD5, {X P3.7~6. POx. P1.1~0. P4x, H.DU, H_DV,
lovVCC 14 P
H_DW. L_DU. L_DV. L_DW F IOVCC {&8, E GPIO 3
Fg VDD5 fiteg
P3.6/ DB/ | GPIO P3.6
HALL2 1> DI HALL2 iZi5E8BFiA
P3.7/ DB/ | GPIO P3.7
HALL1 1 DI HALL1 JZ4B B
P0.0/ . DB/ | GPIO P0.0,aJECESMEB BT 0 HA
SDA DB | I2CSDA, SEHIRFIREHY, TESE 5K Lh@EE
DB/ | GPIO P0.1
PO’Z;MM 18 DB/ | Timer4 j3RIEN @A
DB I2C SCL By e, ScEBiRFFIHMIL, oJfcE 5K LHIEBFH
P0.2/ DB/ | GPIO P0.2
HALLO 19 DI HALLO iZi58BFiA
P0.3 20 DB | GPIO P0.3
P0.4/ DB/ | GPIO P0.4
NSS 21 DB | SPIBHIEHD
P0.5/ DB/ | GPIO P0.5
TXD/ 22 DO/ | Ih&EEETERT UART1 SURRIX IR
MOSI DB | SPI_MOSI,E AR 4 H sk AFIETCIA
P0.6/ DB/ | GPIO P0.6
RXD/ 23 DI/ | INBEsETERT UART SUBIRIR
SCLK DB SPI # OB &P CLK
P0.7/ DB/ | GPIO P0.7
MISO/ ” DB/ | SPILMISO, AR MAEMIAE 0 H
CMPXO/ DO/ | LuiwasidiniXs|
TIM2S DB | Timer2 e BEHIKIEXNMAT PWM ER
P1.0/ - DB/ | GPIO P1.0,a]EZ ESMEBThER 1 5
TIM2 DB | Timer2 JNREEEFERIAIRIEX WA PWM EX A H
P1.1/ ” DB/ | GPIO P1.1,aJECESMEBhlT 1 A
TIM3 DB Timer3 EIRIEX @A
P4.1/ DB/ | GPIO P4.1
L_DX 27 DO | PWM X 48T PWM %aih
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ad FU6812/61
SMER | o2 | o % ThegsA
LQFP48
P4.2/ GPIO P4.2
H_DX 28 o8 PWM X 48 L1 PWM %
L_DU 29 DO | PWM U T PWM #iH
L_DV 30 DO | PWM V8T PWM %t
L_DW 31 DO | PWM W 8T PWM #iH
H_DU 32 DO | PWM U .M PWM it
H_DV 33 DO | PWMV #8EM PWM i
H_DW 34 DO | PWM W #E LMl PWM #ith
BRI , B ESE E e RIEH VCC_MODE 5E, 4ME 10uF
FEXNREER,
1. RERREER:
VCC_MODE=0, #MBER]EM VCCHA 5 ~ 24V, VDD5 HHREB
LDO F=&;
vCC 35 P 2. BEREERR:
VCC_MODE=1(B5 VDD5 #8i%) , ¥MEBESIRM VDD5 A 3 ~
5.5V, RN VCC 5 VDD5 481%;
3. WEHFER:
VCC_MODE=1 (Bl5 VDD5 #8i&) , 4MEBEBIR 1 M VCC A
5~36V, 9MEBERIE 2 M VDD5 FIA 5V
VSS 36 P = ith
hEBIRBAFIREE 5V LDO HtiEiR, B VCC_MODE iR,
BIRIEAIESE VCC SIMER, SME1~47uF BA.
thEEIRMA L AEE 5V LDO MR, B VCC_MODE RE
VDD5 37 P
HME 1~ 4TuF BE.
VCC_MODE=0 B¢, P& LDO #it 5V BiF;
VCC_MODE=1 B¢, MAIMEBEA 3 ~5.5V BiR
VCC_MODE 38 DI RABFERES, BHEIXSE VCC SIMINEERER
RSTN/ 39 DI/ SMERELIMA, WELKEBME, mEFEA
FICEK DI FICE @i 4% O BT £him
VDD18 40 P 1.8V LDO it ®BiR, 4ME1~47uF BH
P1.2/ » DB/ | GPIO P1.2,a[ER ESMERThER 1 5
FICED DB | FICE #iR&i%0
P1.3/ DB/ | GPIO P1.3
HBIAS/ 42 DO/ | HALL {REE®BIR, WEREIIFX&E# VDD5
CMP1PS Al thikeEE 1 EHEXERALR
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ad FU6812/61
SMER | o2 | o % ThegsA
LQFP48
P1.4/ DB/ | GPIO P1.4,a]BECESMERPET 1 A, TIECE 5K LiuesE
CMPOP/ i3 Al/ | BEMFO IESIA
AD10/ Al/ | ADC @& 10 A
HALLOS DI INREEERE IS HALLO iZEEBFHA
P1.5/ " DB/ | GPIO P1.5,aJBEcESMER BT 1 A, TIECE 5K LiuEsE
CMPOM Al BEMFO fafiiA
P1.6/ DB/ | GPIO P1.6,o]EcE4MERP I 1 A, TJECE 5K LHIEEFE
CMP1P/ Al/ | BEMF1 IE8A
AMP1P/ 45 Al/ IER 1 B RZEER 1 BEESHA
AD9/ Al/ | ADC&E 9 A
HALL1S DI INREEERE IS HALL iZiEEB A
P1.7/ DB/ | GPIO P1.7, TIEE 5K LHuEsfE
CMP1M/ 46 Al/ | BEMF1 REIA
AMP1M Al ISHY 1 R AR
P2.0/ DB/ | GPIO P2.0,aJECESMBPET 1 A
ADO/ 47 Al/ ADC @& 0 A AT REBER 1 RXENES
AMP10 AO very;y QR Tl
P2.1/ DB/ | GPIO P2.1,5]BCE4MER iR 1 A, ©JBcE 5K LiuEsfE
CMP2P/ Al/ | BEMF2 IE#A
AMP2P/ 48 Al/ | IBIL 2 IEINIRG AR R 2 BEESEA
ADS8/ Al/ | ADCi&¥E 8 #IA
HALL2S DI IhREEERE IS HALL2 ;BB FHA
i
B O EEIHHA:
B D= HFHA
m DO= HFht
m DB= HFENG
B Al= EHEEA
B AO = &l
B P=8R
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ad FU6812/61

2.3 FU6812 QFN32 5|51

SIHIER FUes12 10 7Y TheesER
QFN32
P2.1/ DB/ | GPIO P2.1,aJEc ESMER BT 1 A, TIECE 5K LiuesE
CMP2P/ : Al/ | BEMF2 IESIA
AD8/ Al/ ADC &@i& 8 #iA
HALL2S DI IngekEis/a HALL2 iBiEEE A
P2.4/ ) DB/ | GPIO P2.4,o]BeE4MEBRER 1 A
AD2 Al ADC Bi& 2 IA, BEBEESHWA
P2.6/ DB/ | GPIO P2.6,o]Be E4MEBRER 1 A
CMP3M/ 3 Al | EREZFESAA, LIRS 3 NRARMAR
DAO/ AO/ | EB DAC EBET Buffer #ith
AD11 Al ADC i&i& 11 A
P2.7/ DB/ | GPIO P2.7,aJBECESMBPET 1 A
AD4/ A Al/ | ADCIBE 4 A, ATFREMKENBEBRES
CMP3P/ Al/ EbiReE 3 NIEmALG, EELERREES, ATRNTR
AMP0O AO | iZH 0 Mitis, BELBRMASIBERL
P3.0/ DB/ | GPIO P3.0
AMPOM > A | B0 RIBA, AFRABLERES
P3.1/ DB/ | GPIO P3.1
AMPOP 6 Al IEFL 0 IEA, ATFHRABLBERES
P3.2/ DB/ | GPIO P3.2
AD5/ 7 Al | TRIESEAADCEE 5 BA
VHALF AO 1/2 VDD5 B 1/2 VREF £& i, 4ME 1uF 8BS
P3.5/ DB/ GPIOP3.5 . . N
VREF 8 Al ADC 4MEB&E B ERAHE RSP VREF fit, ME1~4.7uF
BE
GPIO EBR#IA, 3~5.5V, F# 1~ 10uF BBAEH,IOVCCs
lovCC 9 P VDD5, {X PO.x. P1.1. H_.DU, H_DV. H_.DW. L_DU, L_DV.
L_DW F IOVCC fite8, H:R GPIO {3 VDD5 fiteg
P0.0/ 0 DB/ | GPIO P0.0,aJEZ ESMEBhER O 5
SDA DB I2C SDA, iRk IRML, ofcE 5K LR
P0.1/ DB/ | GPIO P0.1
TIM4/ 11 DB/ | imer4 i#EIRIEVEIA
SCL DB I2C SCL By e, SEeBiRFFIRHMIL, oIfcE 5K LA/EBFE
P0.4/ DB/ | GPIO P0.4
NSS 12 DB | SPI #9&=RiHO
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SmEm | oo 2 | 1ok ThgsA
QFN32
P0.5/ DB/ | GPIO P0.5
TXD/ 13 DO/ | InAEEETEHT UART1 SUR K iXin
MOSI DB SPI_MOSI, EAER f H S MR BA
P0.6/ DB/ | GPIO P0.6
RXD/ 14 DI/ | INBESEREET UART BURIE IR
SCLK DB SPI # OB CLK
P0.7/ DB/ | GPIO P0.7
MISO/ . DB/ | SPILMISO, FAHEX A MHAE 8 H
CMPXO/ DO/ | tbixasta it 51
TIM2S DB | Timer2 IAER B EHIXIEXN WA PWM R H
P1.1/ " DB/ | GPIO P1.1, A BECESMB BT 1 A
TIM3 DB | Timer3 f#iRE A
L_DU 17 DO U #8 T4 PWM i
L_DV 18 DO | VAETH PWM Hill
L_DW 19 DO | W#ET# PWM HitH
H_DU 20 DO U #8 4 PWM HiH
H_DV 21 DO | V#E.LE#H PWM iaih
H_DW 22 DO | W#HLH PWM HitH
BREA, 9ME 10uF REXIERES,
1. BBRESEER:
vcce 23 P HMERERSRM VCCHIA 5~ 24V, VDD5 HHAER LDO F=4;
2. BEHREEERN:
SMERERSEM VDD5 I 3~ 5.5V, @S VCC 5 VDD5 481%;
VSS 24 P HFith
P EEIRMARAEE 5V LDO Mt EIR, BiRIEAESE VCC
SIHMER, 4ME1~4TuF BE.
VDD5 25 P P EBIFEHAFZAEE 5V LDO MM BIR, &1~ 47uF B8R,
VCC>5.5V BY, VDD5 #itH 5V; VCC R 3~5.5VHEE, ¥ VCC
5 VDD5 j8#E—ie,
RSTN/ - DI/ | SMEBELIMA, NELNEBHE, HEEFEMA
FICEK DI FICE i % O B ik
VDD18 27 P 1.8V LDO #IHH IR, 4ME1~47uF BE
P1.2/ - DB/ | GPIO P1.2,aJECESMBPET 1 A
FICED DB | FICE #iRBi% O
P1.3/ DB/ | GPIOP1.3
HBIAS/ 29 DO/ | HALL {mEEBiR, WERET X% VDD5
CMP1PS Al EbiRes 1 E2EAERALG
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SmEm | oo 2 | 1ok ThgsA
QFN32
P1.4/ DB/ | GPIO P1.4,E]ELBAMEBChlR 1 8N, TTELE 5K LHeafA
CMPOP/ % Al/ | BEMFO EE#IA
AD10/ Al/ | ADC&& 10 BIA
HALLOS DI | INALEETE/S HALLO SBI8 B FHA
P1.5/ 51 DB/ | GPIO P1.5E]ELBAMEBLhlR 1 8N, TTELE 5K LHueafA
CMPOM Al | BEMFO fa%iA
P1.6/ DB/ | GPIO P1.6,o]EcE/MERP I 1 A, TJECE 5K LHIEEFE
CMP1P/ . Al/ | BEMF1 EE#IA
AD9/ Al/ | ADC&& 9 A
HALL1S DI | INALEETE/E HALLT 3BI8 B FHA
i
B O ZEENEEE:
m Dl= HF@HA
m DO = HFHH
B DB= #FW0E
B Al= EHEEA
B AO = &L
B P=HR

REV_1.35 38 www.fortiortech.com



FU6812/61

Fortior Tech

FU6812N #j3%-QFN32

2.4

SAaA
M3014/NLSY

8TAAA

adI4/T'1d
SATdND/SVIGH/€ Td
SOTIVH/0TAV/d0dND/¥'Td
INOdIND/S'Td
STTIVH/6AV/dTINdD/9°Td

< > o

a9 9 9 5 M 2 3

S S x x

< ! N O oY 10! N

A NI TR TS TRRIU A S A A
T4 N B )
L Al
9T | L1 ST
_——— | S [ R,
NI 2 .
@ o, =2 7
8T | = 8 @ 8 e
o E 2 08 |
6C ;| : S5 o 0 i aa
“““ W . L = © A
oe = I
“““ o < R
e 1 0T
€ 16
® v

n N 9 0O S o w o w

N 2 39 S 8 T «

24 g o A T =S

< X 2 S = S

T i g < ¥ 8 0w

= N I S S W .

[a)] o : N <L

= a5 = N

5 23 .

= O a

L s <

— N

o~ o

(oW [a

ENIL/T'Td
STINIL/OXdIWD/OSIN/L 0d
axy/312S/9°0d
ax.L/ISOn/s od

SSN/¥7°0d

vINIL/1DS/T 0d

vas/o-od

DDAO|

E 2-2 FU6812 $2£-QFN32

www.fortiortech.com

39

REV_1.35



Fortior Tech

ad FU6812/61

2.5 FU6861 QFN56 5|51

& 2-2 FU6861 QFN56 5|15l

BmElm | oo | o % ThegsA
QFN56
VSU 1 P 6N Predriver U 1BHIA, AT U8 LMBZMESE
HU 2 DO | 6N Predriver U #8_Efll PWM %
VBU 3 6N Predriver U 18 LUl B 25 88iR
VSV 4 P 6N Predriver V iBIA, FAF VHLMBEZNMIRSE
HV 5 DO | 6N Predriver V #8_Efll PWM #iH
VBV 6 6N Predriver V 18 Ll B 2587
VSW 7 6N Predriver W HB3IA, AT W 18 LM BZM0tIESE
HW 8 DO | 6N Predriver W #8_Efll PWM HiH
VBW 9 P 6N Predriver W 18 L1 5 26558
HiREA, BETEHBRERERH VCC_MODE RE, M
10uF FEKIFEBE.
1. BRESEER:
VCC_MODE=0, 4MBEBIRM VCCHIA 5~24V, VDD5 N
&8 LDO =4,
vCC 10 P 2. BEREEER:

VCC_MODE=1 (B)5 VDD5 18i%) , 4MSBEBIRM VDD5 A
3~55V, @I VCC 5 VDD5 5&81%;

3. WEBRER:

VCC_MODE=1 (Bl5 VDD5 #8i&) , #MBERIR 1 A VCC A
5~36V, 4MBERIR 2 M VDD5 HIA 5V

VSS 11 P ity

P EBIRMAIAREE 5V LDO M BiR, B VCC_MODE R5E,
HBIRIEAIESE VCC SR, JME1~47uF BA.

P EBIRMAAES 5V LDO HtiEiRE, B VCC_MODE RE

vbDs 12 i HME 1~ 47uF BE.
VCC_MODE=0 B, A8 LDO #ith 5V HBiF;
VCC_MODE=1 B, MAIMEBEA 3~ 5.5V iR

VCC_MODE 13 DI WMABRENES, ZEHENSE VCC 5| HIThaeHER

RSTN/ " DI/ | SMEBEAIAA, RELHREMHE, MHEEFHMA

FICEK DI FICE i & OB $hifs

VDD18 15 P 1.8V LDO Wi BiR, 4ME1~47uF BR

AVSS 16 P Rt

P1.2/ . DB/ | GPIO P1.2,a]E2 B /MERHT 1 HIA

FICED DB | FICE #iimO
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BmElm | oo | o % ThegsA
QFN56

P1.3/ DB/ | GPIO P1.3

HBIAS/ 18 DO/ | HALL {RE®IR, WM& FXEH VDD5
CMP1PS Al EeiRes 1 EERA ERA L

P1.4/ DB/ | GPIO P1.4,aJECESMEBRER 1 A, TIECE 5K LHiEakE
CMPOP/ 19 Al/ | BEMFO IEfA

AD10/ Al/ | ADC i@i& 10 #A

HALLOS DI INEesERE/E HALLO iZEEEE A

P1.5/ 20 DB/ | GPIO P1.5,a]EcESMERP I 1 fI A, SJECE 5K LHIEEH
CMPOM Al BEMFO a8

P1.6/ DB/ | GPIO P1.6,o]EcESMEBP I 1 HI A, SJECE 5K LHIEEHE
CMP1P/ Al/ | BEMF1 IE#A
AMP1P/ 21 Al/ | 3BHE 1 IEMALR IZBER 1 BEESEA

ADS/ Al/ | ADC i@i& 9 A

HALL1S DI | INEEEERE/E HALLY iZEBEEFHA

P1.7/ DB/ | GPIO P1.7, TJECE 5K LHieE[A
CMP1M/ 22 Al/ | BEMF1 &I

AMP1M Al 15 1 AR

P2.0/ DB/ | GPIO P2.0,aJBCE4MEBR IR 1 $A

ADO/ 23 Al/ | ADC i&Bi& 0 MIA A TREEER 1 MABHNES
AMP10 AO | iEHL 1 f s

P2.1/ DB/ | GPIO P2.1,aJEeESMEBhET 1 A, TIEE 5K LHiEakE
CMP2P/ Al/ | BEMF2 IE#A
AMP2P/ 24 Al/ | 3B 2 IEAIR IZIBER 2 BEESEA

AD8/ Al/ | ADC i@i& 8 A

HALL2S DI INRERERE S HALL2 JZEEB I

P2.2/ DB/ | GPIO P2.2,o]EcESMEBPIT 1 A, SIECE 5K LHIEEHE
CMP2M/ 25 Al/ | BEMF2 fafiIA

AMP2M Al 15 2 S Al

P2.3/ DB/ | GPIO P2.3,aJBLBE4MEBR IR 1 $A

AD1/ ” Al/ | ADC @& 1 A T REEBTR 2 MABHES
AMP20/ AO/ | iBH] 2 f iR

CMP4P Al Eb#R28 4 ITESIA

P2.4/ - DB/ | GPIO P2.4,a]EC B /MERHT 1 SIA

AD2 Al | ADCEE 2 A, BEBEEESHMA

PAZ;/ 28 DABI/ GPIO P2.5,a]E B /MR BT 1 A ADC @& 3 A
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BmElm | oo | o % ThegsA
QFN56
P2.6/ DB/ | GPIO P2.6,aIEC B /MERHT 1 A
CMP3M/ ’9 Al | ERSEESEA, iR 3 NRABALR
DAO/ AO/ | &R DAC BBET Buffer H#ith
AD11 Al | ADC&i& 11 A
P2.7/ DB/ | GPIO P2.7,a]EC B 4/MERHE 1 A
AD4/ Al/ | ADC @& 4 A, ATREMAENEBLBRES
CMP3P/ 30 Al/ | tEEREE 3 IEMALR, EEBLBERREES, ATFHRUTR
AMP0O/ AO/ | 1B 0 fittis, BEREBRMASHBEERD
CMP4M Al EEiRER A A
P3.0/ DB/ | GPIO P3.0
AMPOM 3 A | B0 RIBA, AFRABSERES
P3.1/ DB/ | GPIO P3.1
AMPOP 32 A | RO ERA, AFRASSERES
P3.2/ DB/ | GPIO P3.2
AD5/ 33 Al/ | TIRESHAADC @& 5 WA
VHALF AO | 1/2VDD5 5 1/2 VREF &g, 4ME 1uF BS
P3.3/ DB/ | GPIO P3.3
AD6/ 34 Al/ | ADC @& 6 A
RXD2 DI LHEERETS S UART2 EUIRIE IR
P3.4/ DB | GPIO P3.4
AD7/ 35 Al | RILEEREIBEA, ADEE 7 BmA
TXD2 DO | INBEs:8/E UART2 iR &% iR
P3.5/ DB/ GPIOP3.5 R . N
VREF 36 N ADC MEB&E B ERAHERNED VREF fitt, 4ME1~4.7uF
BE
VSS 37 P th
GPIO HBiRiA, 3~5.5V, Fi#% 1~ 10uF EBEZH,IOVCCs
lovVCC 38 P VDD5, 1 P3.7 ~ 6. PO.x. P1.1~ 0 F IOVCC fiteg, H& GPIO
{3 VDD5 f#teg
P3.6/ DB/ | GPIO P3.6
HALL2 39 DI HALL2 iZIE®BFHA
P3.7/ DB/ | GPIO P3.7
HALL1 40 DI HALL1 Z3EBFHA
P0.0/ i DB/ | GPIO P0.0,a]EZ B /MERHT 0 3IA
SDA DB | I2CSDA, SEEiRFIEML, TTEE 5K LHEsE
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BmElm | oo | o % ThegsA
QFN56
P0.1/ DB/ | GPIO PO.1
TIM4/ 42 DB/ | Timer4 kg MA
SCL DB | 12C SCL BY%¥, Sk iRimY, oJ&E 5K LB
P0.2/ DB/ | GPIO P0.2
HALLO “ DI | HALLO iZiB8FiEA
P0.3 A DB | GPIO P0.3
PO.4/ DB/ | GPIO P0.4
NSS “ DB | SPIBOMEIED
P0.5/ DB/ | GPIO P0.5
TXD/ 46 DO/ | Ih&EE&EHET UART1 BB RIXH
MOSI DB | SPI_MOSI,EHR i sk AAE VA
P0.6/ DB/ | GPIO P0.6
RXD/ 47 DI/ | IN&EAERERT UARTT SR ZIIS
SCLK DB | SPI OB P CLK
P0.7/ DB/ | GPIO P0.7
MISO/ 48 DB/ | SPI_MISO, EHEXBMA T MAIER HiH
CMPXO/ DO/ | Huik=s%a N5 5
TIM2S DB | Timer2 INaE G HFREN WAL PWM R
P1.0/ 4 DB/ | GPIO P1.0,aJBCE4MEBR IR 1 SA
TIM2 DB | Timer2 INaE¥ERIAIRE N WAL PWM Rz
P1.1/ DB/ | GPIO P1.1,aJBLE4MEBR IR 1 SA
TIM3 0| B | Timers mERmREA
VDRV 51 6N Predriver Bj&, 7 ~18V,9MZ 1~ 10uF BS
VSS 52 ity
NC 53 - NC Pin, 8%
LU 54 DO | 6N Predriver U 8Tl PWM #ithH
LV 55 DO | 6N Predriver V #8 Ul PWM %
LW 56 DO | 6N Predriver W 8T ll PWM %
i
1O 285488
B D= HFEA
m DO = HFMH
B DB= HFEXNM
B Al= EREESA
B AO = Rl
m P= B}
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2.7 FU6812 SSOP24 5|iI%I%E
SIHIER FUes12 10 7Y TheesER
SSOP24
P0.6/ DB/ | GPIO P0.6
RXD 1 DI | ThEseTsET UARTT SB B Mt
P0.7/ DB/ | GPIO P0.7
CMPXO/ DO/ | tbiRzs%a il 51k
TIM2S/ 2 DB/ | Timer2 e ERHREXNBAS PWM 2 iaH
P1.1/ DB/ | GPIO P1.1,aJEESMBHET 1 A
TIM3 DB Timer3 #IRIENIWA
L_DU 3 DO | UMW PWM HitH
L_DV 4 DO | VETM PWM #itH
L_DW 5 DO | WA PWM Kl
H_DU 6 DO | U#ELM PWM Hith
H_DV 7 DO | V#E.LM PWM Hith
H_DW 8 DO | WHE LM PWM HiiH
HIREA, IME 10uF REXRFEBE.
Vel 9 P 1. BBEESEEN:
HMERERIRM VCC HIA 5~ 24V, VDD5 HAER LDO =4 ;
VSS 10 P ity
VDDS > o hEEIRMALAEE 5V LDO B iR, BiRiEAIES % VCC
SIENEIR, SME1~4TUF BA.
RSTN/ 1 DI/ | SMBBEfIA, NELRBME, MESFHA
FICEK DI FICE @i 4% O 8§
VDD18 13 P 1.8V LDO WiltH iR, 4ME1~47uF BH
P1.2/ " DB/ | GPIO P1.2,aJBLB4MEBR I 1 A
FICED DB | FICE #iEiw O
P1.3/ DB/ | GPIOP1.3
HBIAS/ DO/ | HALL{REEBIR, WEPMEIFX&EHE VDD5
P1.4/ . DB/ | GPIO P1.4,5]EeESMBP I 1 M, TIECE 5K LHEBE
CMPOP/ Al/ BEMFO IEA
AD10/ Al/ | ADC & 10 A
HALLOS DI INRERERE S HALLO S22 EFIA
P1.6/ DB/ | GPIO P1.6,aJECE4MEB T 1 3IA, TJECE 5K LHIEEME
CMP1P/ " Al/ | BEMF1 IE#@A
AD9/ Al/ | ADC i&i#& 9 A
HALL1S DI INRERERS S HALLT iBIE B FMA
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FU6812
SIHEIR 10 %8 TheesEiR
SSOP24
P2.1/ DB/ | GPIO P2.1,alEE ESMBPRR 1 A, TIECE 5K LA
CMP2P/ . Al/ | BEMF2 IE#IA
ADS8/ Al/ | ADC i&i& 8 A
HALL2S DI INREEETSfE HALL2 BB EE I
P2.4/ 18 DB/ | GPIO P2.4,B]ECESMBP IR 1 A
AD2 Al ADC BiE 2 A, BE&BEESHA
P2.7/ DB/ | GPIO P2.7, aJECE4MB B 1 FA
AD4/ 19 Al/ | ADCBE 4B, BTREMABHNEBLBRES
CMP3P/ Al/ EiRes 3 NiEmAlL, EELBRREES, BTRUIR
AMP0O AO | IBFL 0 fitis, 1SBE&BRMAGHBERH
P3.0/ DB/ | GPIO P3.0
AMPOM 20 A | ERORBA, RFRASSERES
P3.1/ DB/ | GPIO P3.1
AMPOP 21 A | EROE®BA, RFRASSERES
P3.2/ DB/ | GPIO P3.2
AD5/ 22 Al/ WRESHAADC EiE 5 A
VHALF AO 1/2 VDD5 5§, 1/2 VREF &, 4MZ 1uF BE
lovCC 23 P |0 EBFHIA, 3 ~ 5.5V, 1% 1 ~ 10uF BB ZH,|0VCC<VDD5
P0.5/ DB/ | GPIO P0.5
™D 24 DO | ThAEEETERT UARTY BRI
i
1O 285488

DI = #FHA
DO = =4t
DB = HFX M
Al = EHIHA
AO = 1RH5IH
P= R
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2.8 FU6812S #}3-SSOP24

o
PO.6/RXD [ ][ | 1 24| ] PO.5/TXD
P0.7/CMPXO/TIM2S/P1.1/TIM3 [ [T | 2 23| ] 1ovee
LbU[] ] 3 22| ][] P3.2/AD5/VHALF
Lov[ ]| 4 f-"' 21| [ | P3.1/AMPOP
Lbw [ ] ]5 20| ][] p3.0/AMPOM
HDU[ |6 n 19| [[ ] P2.7/AD4/CMP3P/AMPOO
HDVI[]]7 q 18 [ ][] P2.4/AD2
How [ 8 2 17 ] P2.1/CMP2P/ADS/HALL2S
vee[ ] 9 E 16| || | P1.6/CMP1P/AD9/HALL1S
vss [ |10 15| [ ] P1.3/HBIAS/P1.4/CMPOP/AD10/HALLOS
voDs [ [ |11 14 1] P1.2/FICED
RSTN/FICEK [ [ ] 12 13[ ] vpp18

2-4 FU6812 SSOP24 3
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2.9 FU6861N QFN40 3|51«

FU6861N

SIHEFR 10 28y ThakHEia
QFN40
VSuU 1 P 6N Predriver U 851N, BT U8 LM BZ%M0tinsE
HU 2 DO | 6N Predriver U #8_E{l PWM i
VBU 3 6N Predriver U #8_EMI B3 ER
VSV 4 6N Predriver V 183, BT VB LMBZENitiRSE
HV 5 DO | 6N Predriver V 18 M PWM i
VBV 6 6N Predriver V 18 LI B Z$857
VSW 7 6N Predriver W BIA, BT W B LM BEZMMIRSE
HW 8 DO | 6N Predriver W 48 £l PWM %
VBW 9 P 6N Predriver W 18 LI B2 8B)R
BRHA, BEETEHBIREXNH VCC_MODE RE, M
vCcC 10 P

10uF EEKIERER,
VSS 11 P H=Fih
th R R A SRS 5V LDO M BiR, H VCC_MODE JR%E,

VDS 12 " | mEmsssE vCC SMMEA, SME 1~ 4TUF BB,
RSTN/ 13 DI/ | SMEBEfIiMA, RWELHEBME, MHEEHFHA

FICEK DI FICE i & O B $hiss

VDD18 14 P 1.8V LDO #ItH R, 4ME1~47uF BR

P1.2/ 15 DB/ | GPIO P1.2,a]EC B 4/MERHT 1 HIA

FICED DB | FICE iRt O

P1.3/ DB/ | GPIO P1.3

HBIAS/ DO/ | HALL {REEBiR, WER&EDFxiE# VDD5

P1.4/ 16 DB/ | GPIO P1.4,o]EcESMEBPIT 1 A, SJECE 5K LHIEEHE
CMPOQP/ Al/ | BEMFO IEfIA

AD10/ Al/ | ADC i@i& 10 A
HALLOS DI | INEEEERE/E HALLO iZEBEBF@MA

P1.6/ DB/ | GPIO P1.6,a]Ec E4MEBPMR 1 S, TJECE 5K LHE8fE
CMP1P/ 17 Al/ | BEMF1 IE#A

AD9/ Al/ | ADC i@i& 9 A
HALL1S DI | INEEEEREE HALLY iZEBEEFHA

P2.0/ 18 DB/ | GPIO P2.0,aJBLB4MEBR IR 1 $A

ADO Al ADC @& 0 WA AT REEER 1 RABENES

P2.1/ DB/ | GPIO P2.1,aJBCESMEB ] 1 4, SJECE 5K LHIEEME
CMP2P/ 19 Al/ | BEMF2 IE#IA

AD8/ Al/ | ADC i@i& 8 #iA
HALL2S DI INEesERE/E HALL2 iZEEEEFHA
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FU6861N
SIEFR 10 58 INREREIR
QFN40
P2.3/ DB/ | GPIO P2.3,T]EC B YIMERhlR 1 A
AD1/ 20 Al/ ADC & 1 WA BTFRERBR 2 MKENES
CMP4P Al ELERES 4 TEEIA
P2.4/ o DB/ | GPIO P2.4,T]EC B YIMERHlR 1 A
AD2 Al ADCBIE 2 A, BE&BEESEA
P2.6/ DB/ | GPIO P2.6,0o]ECESMERRET 1 @A
CMP3M/ - Al/ TRsEESMA, iR 3 NGAHMAlR
DAO0/ AO/ | NEE DAC BET Buffer it
AD11 Al ADC i&i& 11 # A
P2.7/ DB/ | GPIO P2.7,oJECE4MERRERT 1 @A
AD4/ Al/ | ADCIEE 4 A, BTFREMKENEBLERES
CMP3P/ 23 Al/ tbiR2s 3 NIEM ALK, BEEBELBERAXEES, BTFEUER
AMPQO/ AO/ | 1BHL 0 Hitis, BELERKEHIEERH
CMP4M Al ELERES 4 SAEA
P3.0/ ” DB/ | GPIO P3.0
AMPOM Al B0 GmA, BTFHABLBRES
P3.1/ - DB/ | GPIO P3.1
AMPOP Al BRI 0 IEA, BTFHABLBRES
P3.2/ DB/ | GPIO P3.2
AD5/ 26 Al/ TEESHAADC BiE 5 BMA
VHALF AO 1/2VDD5 & 1/2 VREF 2&#H, 9ME 1uF EE
GPIO P35
P3.5/ DB/
27 ADC YMpEE B EMASEREP VREF i, 4ME1~4.7uF
VREF Al N
BE
VSS 28 P i
IOVCC 29 P |0 B8R A, 3 ~ 5.5V, H4E 1 ~ 10uF B3, |0VCC=<VDD5
P0.0/ 20 DB/ | GPIO P0.0,a]EC & 4IMEBChbR O 5
SDA DB I2C SDA, EEHERFIEHL, tJEE 5K LHiEBE
DB/ | GPIO P0.1
P0O.1/ e
31 DB/ | #iH(Timer4 #H5XtEXHA)
TIM4/SCL N
DB I2C SCL Bt¥fh, SEBRFAREME, TEE 5K LR EBME
P0.4/ DB/ | GPIO P0.4
32
NSS DB | SPI B93&#RimO
P0.5/ DB/ | GPIO P0.5
TXD/ 33 DO/ | INEEEE#SHI UART U & xR
MOSI DB | SPI_MOSI,FHER i Bk AAER @A
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SmER | oo | jo s ThegsA
QFN40
P0.6/ DB/ | GPIO P0.6
RXD/ 34 DI/ | IngEesE#8al UART1 SuBiRILInR
SCLK DB | SPI#FOB P CLK
P0.7/ DB/ | GPIO P0.7
MISO/ DB/ | SPI_MISO, EHEXBMATHMAIER HH
CMPXO/ - DO/ | tbiRasHtHMit 5| B
TIM2S/ DB/ | Timer2 Igeie R EMRENMAT PWM B H
P1.1/ DB/ | GPIO P1.1,a]BC ESMEBRER 1 A
TIM3 DB | Timer3 {@3REX A
VDRV 36 P 6N Predriver Bj&, 7 ~18V,9MZ 1~ 10uF BS
VSS 37 ity
LU 38 DO | 6N Predriver U 8Tl PWM Hith
LV 39 DO | 6N Predriver V #8 Ul PWM %iiH
LW 40 DO | 6N Predriver W 18Ul PWM %t
i
1O 2585488
B DI= HF@|MA
m DO = HFMH
B DB= HFWH
B Al= EREEA
B AO = {EilET
B P=8R
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211 FU6861L LQFP48 SIiI%1%

SmElm | oo | o ThegsA
LQFP48

P2.3/ DB/ | GPIO P2.3,aJEESMEB BT 1 FA

AD1/ ] Al/ | ADC Bi& 1 A B TFXREHEBR 2 MABHNES
AMP20/ AO/ | iZHY 2 HiHi%

CMP4P Al Eb4RES 4 IEMIA

P2.4/ ) DB/ | GPIO P2.4,B]ECESMBP IR 1 A

AD2 Al | ADCIBE 2 A, BEBEESHEMA

P2.6/ DB/ | GPIO P2.6,a]ECESMEBP IR 1 A
CMP3M/ 3 Al | ERSEESHA, RS 3 NAKALR

DAO/ AO/ | BB DAC BBIET Buffer it

AD11 Al | ADC&E 11 A

P2.7/ DB/ | GPIO P2.7, A& ESMEB B 1 FA

AD4/ Al/ | ADC BiE 4 A, BTREMAENEBLBRES
CMP3P/ 4 Al/ | tEiRER 3 MIEMAILR, EELBERREES, ATFHRUTR
AMP0O/ AO/ | i O fHi%, BEBLEBRMAEIBERH
CMP4M Al ELiRER A MA

P3.0/ DB/ | GPIO P3.0
AMPOM > A | B0 REBA, AFRABSERES

P3.1/ DB/ | GPIO P3.1

AMPOP 6 Al | EHOEHA, BFRABSGHES

P3.2/ DB/ | GPIO P3.2

AD5/ 7 Al/ | ERESHAADC @E 5 A

VHALF AO | 1/2VDD5 B 1/2 VREF &£, 4ME 1uF BS

P3.3/ DB/ | GPIO P3.3

ADé/ 8 Al/ | ADC i&i& 6 A

RXDS DI INREEETS 5 UART BURIEIN S

P3.4/ DB | GPIO P3.4

AD7/ 9 Al | RHLEEEHEA, ADIBE 7 A

TXDS DO | IN&es#/E UART SUERIXH

P3.5/ DB/ GPIOP3.5 . . N

VREF 10 N ADC MEBEE B EHMAHERNED VREF #itt, 4ME 1~4.7uF

BE

lovCC 1 P |0 BRI A, 3~5.5V, FiZ 1~10uF A ZH,I0VCC<VDD5

P0.0/ 1o DB/ | GPIO P0.0,a]ECE SRR IR O A

SDA DB | I2CSDA, &miRkFFigMmt, J&SE 5K LHIHEHE
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SMER | oo | o ThegsA
LQFP48
P0.1/ DB/ | GPIO P0.1
TIM4/ 13 DB/ | Timer4 fEFEERMA
SCL DB | 12C SCL Bd%h, SEeBiRFFiEHML, TTEE 5K LHiEE
PO.4/ DB/ | GPIO P0.4
NSS 14 DB | SPI B93&#Ri% O
P0.5/ DB/ | GPIO P0.5
TXD/ 15 DO/ | INRERRTERI UART1 R RiXin
MOSI DB | SPI_MOSI,EHEH i HE MR A
P0.6/ DB/ | GPIO P0.6
RXD/ 16 DI/ | IhEEEEFEET UART1 SURIZ IR
SCLK DB | SPI#O8%h CLK
P0.7/ DB/ | GPIO P0.7
MISO/ 17 DB/ | SPI_MISO, FHEXBMA T MAIER
CMPXO/ DO/ | buiResf k5| M
TIM2S DB | Timer2 INaE R/ MRERMAZ PWM R
P1.0/ 18 DB/ | GPIO P1.0,aJEE4MBERT 1 A
TIM2 DB | Timer2 INREHFSRITHIRIEN AT PWM E i H
P1.1/ 19 DB/ | GPIO P1.1,aJBLE4MEBR BT 1 5A
TIM3 DB | Timer3 i#3RiEzViA
VDRV 20 6N Predriver BB, 7~18V,9M% 1~10uF BR
VSS 21 P ity
LU 22 DO | 6N Predriver U #8 Tl PWM %
LV 23 DO | 6N Predriver V 8 Tll PWM %
LW 24 DO | 6N Predriver W #8 Ul PWM % iH
VSU 25 P 6N Predriver U 18#IA, BT U LMBEXNMIRSE
HU 26 DO | 6N Predriver U 48 Ll PWM %
VBU 27 6N Predriver U #8_EMI B3 EiR
VSV 28 6N Predriver V #88IA, AT VLM BRI SE
HV 29 DO | 6N Predriver V #8_Efll PWM #iH
VBV 30 6N Predriver V t8 - B 2R
VSW 31 6N Predriver W 183 A, BT W 8 LMBZNihiRSE
HW 32 DO | 6N Predriver W #8_Efll PWM #i
VBW 33 P 6N Predriver W 18 L 52587
NC 34 - NC Pin, &%
HIREA, BETEHBIRERERH VCC_MODE RE, M
vVCC 35 P
10uF FEXBKEBS,
VSS 36 P ity
REV_1.35 53 www.fortiortech.com



Fortior Tech

ad FU6812/61
SMER | oo | o ThegsA
LQFP48
VDD5 - 5 th EEIRIMA S AES 5V LDO 4 B8R, B VCC_MODE &,
BIRIEXIESE VCC SI/ER, JME 1~47uF BA.

RSTN/ 28 DI/ | SMBERIEAA, WE LHEBME, EEEFMA

FICEK DI FICE izl #% O By $thiis

VDD18 39 P 1.8V LDO MitH iR, IME 1~47uF BH

P1.2/ 40 DB/ | GPIO P1.2,a]ECESMBP IR 1 A

FICED DB | FICE ##Ei®wO

P1.3/ DB/ | GPIOP1.3

HBIAS/ 41 DO/ | HALL{RE®RIR, WEMEEFXEHR VDD5
CMP1PS Al EbiRes 1 ETIRNIER AR

P1.4/ DB/ | GPIO P1.4,a]EcESMEBCRIT 1 $IA, TIECE 5K LHEBFR
CMPOP/ 42 Al/ | BEMFO IEfA

AD10/ Al/ | ADC i&i& 10 A
HALLOS DI | INAE4:#E/E HALLO ZEEEFIA

P1.5/ i3 DB/ | GPIO P1.5,alEE ESMBPRR 1 A, TIECE 5K LA
CMPOM Al BEMFO fafiiA

P1.6/ DB/ | GPIO P1.6,alEEESMBPRR 1 A, TIECE 5K LA
CMP1P/ Al/ | BEMF1 IE#A
AMP1P/ VA Al/ | B ERMALREEBR 1 BEESEHA

ADS/ Al/ | ADC Bi& 9 A
HALL1S DI INEEEETSE HALLT BEREE I A

P1.7/ DB/ | GPIOP1.7, TJEZE 5K LhieaE
CMP1M/ 45 Al/ | BEMF1 A
AMP1M Al IEHL 1 R AR

P2.0/ DB/ | GPIO P2.0,a]ECESMEBP IR 1 A

ADO/ 46 Al/ | ADC BiE 0 A AT RERER 1 MAENES
AMP10 AO | iBHY 1 Hitim

P2.1/ DB/ | GPIO P2.1,a]EcESMEBCRIT 1 #iA, TIFECE 5K LHuEsfR
CMP2P/ Al/ | BEMF2 IEA
AMP2P/ 47 Al/ | B 2 IEM AR EZEER 2 BEESEA

AD8/ Al/ | ADC iBi& 8 #IA

HALL2S DI | INgEsERE/E HALL2 BB FEA

P2.2/ DB/ | GPIO P2.2,a]Ee E4MEBPMA 1 A, TJECE 5K LHE8fE
CMP2M/ 48 Al/ | BEMF2 fa§iA
AMP2M Al IBHYL 2 R
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36] [[ ] vSS

35/ [ ] vee

34 [ ] NC

33 [ ] vBw

32/ [ ] HW

31 [ ] vsw

30| [ ] VBV

29 [ ] WV

28] [ ] VsV

27/ [ ] VBU

26| [ ] HU

25 1] vsu

caan [ | ve [ ] M
MADLA/NLSY [ ][ |8€ gz []Al
81aaA [ ][ |e€ e[ ][]0l
ADT/2°1d [ |ov Tz [ ] ]SSA
dTdWO/SYIgH/€ "1d [ ]| |1¥ = oz | [ ] AMaA
SOTIVH/0TQV/dodIN0/¥ "1d [ |ev % 6T [ [[] €WIL/T'1d
©
Wodmo/S “1d [ [ |€v ) 8T | [[ ] @NIL/0°1d
[N
STTIVH/6QY/dTdIWV/dTdiN0/9 '1d [ ] [ L1 [ ][] STNIL/OXdINO/OSTI/L "0d
WIdIWV/WIdWO/2 “Td [ ][ |sv 9T | [[] WI2S/axd/9 0d
OTdIWY/0av/0 ‘ed [ ][ |9v ST ][] ISON/aXL/S "0d
SCTIVH/8QY/dedIWV/d2dK0/1 "2d [ ]| | ¥ vT [ ][] SSN/¥ "0d
WedNV/KedN0/2 "ed [ ][ |8y €T [ ][] 940/10S/¥MIL/T "0d
. - N o g n o N o oo 8 9 9
[al
N T R - VR < SN o T =
£ 232 £ £ = m S22 28
o > = = = o
o . ~ N N NN © (g Lo (==
NS ©O © — W . ~
A A a o . . 2 M o S
S A o o M ~ N A .
= S S
> g < N
m o o A A
2 S &
> © =
o o X
A A
S
o~
oi
[aW)

2-6 FU6861L LQFP48 313

www.fortiortech.com

55

REV_1.35



Fortior Tech

ad FU6812/61

2.13 FU6812P LQFP32 5|51

SIHIER FUes12 [} TheesER
LQFP32
P2.1/ DB/ | GPIO P2.1,a]Ec E4MEBP MR 1 SN, TJECE 5K LHregfA
CMP2P/ Al/ | BEMF2 IE#A
AMP2P/ 1 Al/ | iEHL 2 IEMA IR BT 2 BEESEA
AD8/ Al/ | ADC iBi& 8 A
HALL2S DI INResERE/E HALL2 iZEE A
P2.2/ DB/ | GPIO P2.2,o]EcESMEBP I 1 fI A, SJECE 5K LHIEEH
CMP2M/ 2 Al/ | BEMF2 faiA
AMP2M Al IBHY 2 R AR
P2.3/ DB/ | GPIO P2.3,a]EC B /MERRHT 1 HIA
AD1/ 3 Al/ | ADC @& 1 A BTFREEER 2 MXENES
AMP20/ AO/ | iBHY 2 %
CMP4P Al EbiREs 4 A
P2.4/ A DB/ | GPIO P2.4, ] B ESMEBT B 1 FA
AD2 Al ADC BE 2 A, BABEESHA
P2.7/ DB/ | GPIO P2.7, o] B2 ESMEBTR &R 1 B
AD4/ Al/ | ADCBE 4 A, BTREMKENEBLBRES
CMP3P/ 5 Al/ EiRes 3 NiEmALG, EELBRREES, BTRUIR
AMP0O/ AO/ | iBHL 0 Hitis, KELBRMAFNBERL
CMP4M Al Eb#R28 4 REMA
P3.0/ DB/ | GPIO P3.0
AMPOM 6 Al | ERORBA, BFHASSERES
P3.1/ DB/ | GPIO P3.1
AMPOP ’ Al | EROEBA, BFMABLERES
P3.2/ DB/ | GPIO P3.2
AD5/ 8 Al/ | SRESHAADC EE 5 A
VHALF AO | 1/2VDD5 & 1/2 VREF &Y, 4ME 1UF BS
P3.4/ DB | GPIO P3.4
AD7/ 9 Al | RILEEREIBEA, ADEE 7 BA
TXDS DO | IN#Es:#8/E UART BB &K iXiR
lOVCC 10 P |0 EiEEIA, 3~5.5V, Fi& 1~10uF BB, IOVCC<VDD5
DB/ | GPIO PO.1
PO'ZSLMM 11 DB/ | Timer4 f3RIER A
DB | 12CSCL By#h, Sk, JEE 5K LHEBHE
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SMER | oo | o ThegsA
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P0.5/ DB/ | GPIO P0.5
TXD/ 12 DO/ | INEERE#EaET UART1 R R iXiR
MOSI DB | SPI_MOSI,EHAEim I MAIE A
P0.6/ DB/ | GPIO P0.6
RXD/ 13 DI/ | InEes&#8 a1 UART1 SR IRILIR
SCLK DB | SPI M8 CLK
P0.7/ DB/ | GPIO P0.7
MISO/ DB/ | SPI_MISO, EHEXIMA T MAIER
CMPXO/ " DO/ | EbiR=Es%a N5 5
TIM2S/ DB/ | Timer2 A EHRIEN WA PWM E i H
P1.1/ DB/ | GPIO P1.1,alEC B /MERHE 1 SIA
TIM3 DB | Timer3 fsktENigA
L_DU 15 DO | PWM U #8TM PWM % ih
L_DV 16 DO | PWM VT PWM Hith
L_DW 17 DO | PWM W 4T PWM %t
H_DU 18 DO | PWM U #8.LM PWM %Hith
H_DV 19 DO | PWM V48 LM PWM HiiH
H_DW 20 DO | PWM W 48 L PWM %t

BiREA, BETEHSBRFEERH VCC_MODE RE, JME
10uF FEKRIFEBE.

VSS 22 P ity

P EBIRBMANAEE 5V LDO it 8iR, B VCC_MODE RE,

VCC 21 P

VDS 23 " | emmEmeE voC 2IMIEA, SME 147uF BB,
RSTN/ ” DI/ | SMEBEMIMA, RWELREME, MHEEFMA
FICEK DI FICE i & OB $hiss
VDD18 25 P 1.8V LDO #ItH B8R, 9ME 1~47uF BH
P1.2/ ” DB/ | GPIO P1.2,a]EC B /MERHT 1 BIA
FICED DB | FICE iRt O
P1.3/ DB/ | GPIO P1.3
HBIAS/ 27 DO/ | HALL RE®BiR, M@ FX&EHR VDD5
CMP1PS Al EiRes 1 EIER ER AL
P1.4/ DB/ | GPIO P1.4,o]EcESMEBPIT 1 A, SIECE 5K LHIEEE
CMPOP/ - Al/ BEMFO IEA
AD10/ Al/ | ADC i@i& 10 A
HALLOS DI INRERERS S HALLO iBiE B FIMA
P1.5/ ’ DB/ | GPIO P1.5,aJECESMEBhET 1 I, TIEE 5K LHiEakE
CMPOM Al BEMFO faiiA

REV_1.35 57 www.fortiortech.com



Fortior Tech

ad FU6812/61
SmEm | o2 | o s TheeA
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P1.6/ DB/ | GPIO P1.6,aJBC ESMEBP BT 1 A, TJECE 5K LHiEBE
CMP1P/ Al/ BEMF1 IEIA
AMP1P/ 30 Al/ | B 1 EERALRIZESER 1 BEESHEA
AD9/ Al/ | ADC @& 9 A
HALL1S DI INEEEERE S HALLT BB EFHEA
P1.7/ DB/ | GPIO P1.7, dJfeE 5K LHIEaH
CMP1M/ 31 Al/ BEMF1 i A
AMP1M Al 1B 1 R AlLR
P2.0/ DB/ | GPIO P2.0,o]BC &SRB 1 A
ADO/ 32 Al/ | ADC B 0 A BT REHEBR 1 MABFHNES
AMP10 AO | I1BH 1 imitis
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3 HSiEHH
3.1 HSHIHMENRXE
= 3-1 BEEFMENRAE
2 4 =m/IME | HEB{E | RXE By
TERIFERE Ta -40 — 85 °C
TERFIZRE Ta VCC=12V, Ivec<30mA -40 — 105 °C
. LERTF FU6812, BB R EIE .
TERIFERE Ta -40 — 125 C
=, VCC=VDD5=5V
TEBIESE T, -40 — 150 °C
BEEE -65 — 150 °C
VCC Bxt VSS 898 & -0.3 — 36 \Y
VDD5/IOVCC 1834 VSS
-0.3 5 6.5 \Y;
BIEB &
VDRV #8%¢ VSS BYEE & SOERTF FU6861 -0.3 — 22 \Y;
VBU, VBV, VBW 2l .
SOERTF FU6861 -0.3 — 180 \Y;
BE
VSU, VBU-22, VBU+0.3,
VSV, SOERTF FU6861 VBU-22, — VBV+0.3, \Y;
VSW VBU-22, VBW+0.3
HU/ VSU-0.3 VBU+0.3
HV/ SLUERTF FU6861 VSV-0.3 — VBV+0.3 \%
HW VSW-0.3 VBW+0.3
VDD18 -0.3 1.85 2 \%
RSTN. VCC_MODE.
-0.3 — VDD5+0.3 | V
GPIO #8%¢ VSS BB &

AR MRBTREBI T EREMIRIRSEE", BTN ERKA MR, ERMENAIE
TR KE, RINABRWNBMEITEZICETERE S s3I B TEEENRRSHFRHET,
HigEM T RER IR,

32 2R\
= 3-2 2FBRSRIECERT FU6812)
(BR3IE4EF5IABA, Ta=25°C, VCC = 15V, VCC_MODE=0)
B8 4 RIME | BEE | RXE | 82U
B RS EER, VCC_MODE=0 5 — 24 Y%
X E RS EAE=, VCC_MODE=1, 5 _ 2 v
VCC THE8BE VCCzVDD5, (2)
B EFREEER, VCC_MODE=1,VCC 5 3 B 5 v
VDD5 %E#, (2)
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28 4 R/IVME | HEE BAXE | B
VDD5 T{E8/E | VCC_MODE=1,VCC 5 VDD5 &, (2) 3 — 5.5 \Y
IOVCC T 1EH
3 VDD5 | VDD5+0.3 | V
E
RGETsh — 24 — MHz
lvec TYEERIR 1 — 24 — mA
lvec IFHER 1 — 6 — mA
VCC_MODE=0 — 100 250 uA
lvee BRERER I
VCC_MODE=1, VCC=VDD5=5V — 45 100 uA
i

1. RIEEFETHIRBEREZN

2. Flash 5 ATIRRET VDD5 AREFE 5~ 5.5V
3. VCC_MODE=0, BP§ VCC_MODE=GND; VCC_MODE=1, BlJ¥ VCC_MODE=VDD5, E4if*
¥$5IEBA, VCC_MODE BB EIISILE .,

* 3-3 ERBESFMHERT FU6861)

(BRIE4FBIABA, Ta=25°C, VCC = 15V, VCC_MODE=0)

2% ¥ &IME | HBE RXE | B
BB iES EEN, VCC_MODE=0 5 — 24 V
VCC TEEEE W RS EED, VCC_MODE=1, 5 2 v
VCC=VDD5, (2)
VCC_MODE=1, VCC 5 VDD5 &
VDD5 TE8BE - 3 — 55 Vv
% (2
IOVCC TYEEEE 3 VDD5 | VDD5+0.3 | V
VDRV T{EEE 7 — 18 \Y;
VBU, VBV, VBW %5
— — 180 \Y;
BE
VBU 183t VSU B [E,
VBV 183t VSV B E, — — 18 \Y;
VBW 183 VSW B FE
AT — 24 — MHz
lvce TYEERIR (1) — 24 — mA
lvec FEHLERR (1) — 6 — mA
. VCC_MODE=0 — 350 650 uA
lvec BERREB IR
VCC_MODE=1, VCC=VDD5=5V — 300 500 uA
b

1. REEFETHREREDRL
2. Flash 5 ASIRFRET VDD5 WARRHFIE 5 ~ 5.5V
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3.3 GPIO BS4HiE

%= 3-4GPIO BS54
(BRIE4FRIFBR, Ta=25°C,VCC =15V, VCC_MODE=0)
8% =4 RME | BRME | RXE | 2
8 i 50\pF Load, M 10%_EFHZE 90% B . B s
B 78], Ta=25°C
50pF Load,\ 90%FBEZE 10%

Lk el NS . . — 13 — nS
B8], Ta=25°C

Von i S BE lov=4mA,|OVCC=VDD5=5V VDD5-0.7 — — Y
VoL BB E lo.=8mA,IOVCC=VDD5=5V — — 0.7 \Y
VAR BE (1 0.7*VDD5 | — — Y%
Vi BAREE IOVCC=VDD5=5V — — | 02*vDD5| V
E+u=PE, kR PO[2:0].

P1[6:3]. P2[1]. Vin=0V — 33 — kQ

P3[7:6]9MELAtE GPIO
L3esrE, PO[2:0].
P1[6:3]. P2[1]. Vin=0V — 5 — kQ
P3[7:6]
(1) Z VDD5=5V Y, Vi &/JMETILAZ 0.6*VDD5

3.4 PWMIO S (ERATF FU6812)

& 3-5PWM 10 B85 451
(BRIE4FRIFBA, Ta=25°C, VCC = 15V, VCC_MODE=0)

8% S¢ BME | HEME | BAE | S
MR EBR HDIO=1 — 50 — mA
MLEBR HDIO=1 — 100 — mA
50pF Load, M 10%LEHZE 90%0¢
i L FHEST sl - 7 - nS
[8], TA=25°C
50pF Load, M 90% FEZE 10%0¢
TRt e ¥ - 5 - nS
[8], TAa=25°C

3.5 Predriver 6N 10 BS45% (EHTF FU6861)

2= 3-6 Predriver 6N |0 BS54
(F&3E4FRIABE, Ta = 25°C, VCC=VDRYV = 15V, VCC_MODE=0)

B¥ 4 RIME | BEME | RXE | 8
= B IEERR — 0.8 — A
KM IEEBR — 0.8 — A
Wit _EFHETE 1nF Load, M 10%LFZ= 90%HT 8] — 15 30 nS
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B8¥ =4 RME | BBME | BXE | Bl
T8 1 T PR A 1) 1nF Load, M 90% TFEZE 10%H0E] - 15 30 nS

3.6 ADC@B5iHt

7 3-7 ADC BS54
(BRIF4FAIABA, Ta=25°C, VCC = 15V, VCC_MODE=0)

B8¥ 4 R/IVE | BEE | RXE =173
INL — 2 — LSB
DNL — 1.5 — LSB
OFFSET — 10 — LSB
SNR fin = 350kHz,(1) (2) — 70.8 — dB
ENOB fin = 350kHz,(1) (2) — 10.5 — Bit
SFDR fin = 350kHz,(1) (2) — 68.2 — dB
THD fin = 350kHz,(1) (2) — 67 — dB
Rn HIAEBHE — 500 — Q
Cn BIABRE — 30 — pF
HeHaAd ] — 0.6 — uS
SRAEHYIE] (1) 3 — 63 | ADCLK M

&iE:
(1) ADCLK=12MHz
(2) EFFEER

3.7 ZSEHFEHSHHMH
2% 3-8 VREF& VHALF
(Ta =-40°C ~ 85°C, VCC = 15V, VCC_MODE=0)

28 = RIME | BEME | BRXE | B
VREFVSEL=00B — 45 — Vv
VREFVSEL=01B — VDD5 — Vv
VREF
VREFVSEL=11B — 4 — Vv
VREFVSEL=10B — 3 — Vv
VHALF — VREF/2 — Vv

3.8 IERMARBSHHE
= 3-9 BEMARES T
(BR3IF4ERIAER, Ta = 25°C, VCC = 15V, VCC_MODE=0)

2 4 RIME | HBME | ERXE ==Y v
Viewr HEEHASEE 0 — VDD5-1.5 \Y
Vos BRI KB B & — 5 — mvV
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2 4 R/IME | HEE | RXE By
Aol FFIFtEzs R.=100kQ — 80 — dB
UGBW B fif#
N C.=40pF 6 10 — MHz
SR IEHAVIER C.=40pF 10 15 — V/uS
3.9 HALL/BEMF B854t
% 3-10 HALL/BEMF B85 4514
(FRIAE4%BIASEE, Ta = 25°C, VCC =15V, VCC_MODE=0)
2 4 RIME | BEBE | RXE | 8
BEMF W & EfH 5.4 6.8 8.2 kQ
BEMF N E AR EE — 1 — %
3.10 OSC 545t
% 3-11 OSC 4%
(TA = -40°C ~ 85°CVCC = 5V ~ 24V, VCC_MODE=0)
2 £ BME | BEE | BRXE | 82
A ERIRET SRR 235 24 245 MHz
WDT B4R 29 32.8 37 kHz
3.11 SNBSS HE
= 3-12 S EBSFMN
(Ta=-40°C ~85°CVCC = 5V ~ 24V, VCC_MODE=0)
2 =4 RIME | BEE | RXE | 8
EMNRBEFERNEE — 25 50 uS
3.12 LDO BSiH4t
& 3-13 LDO 545
(Ta = -40°C ~ 85°CVCC = 5V ~ 24V, VCC_MODE=0)
2 £ RIME | BEE | RXE | B
VDD5 B & VCC = 7V ~ 30V, VCC_MODE=0 4.7 5 5.3 \Y;
VDD18 B E — 1.85 — V
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3.13 MM
% 3-14 LQFP48 334 R
8% &4 =] Bafy
1, (3 52.4 °C/W
O R TRENIFIERE ), )
(2), (3) 72.2 °C/W
O)c A TIRENTREKRELE (2), (3) 17 °C/W
(1) JEDEC #riE, 2S2P PCB
(2) JEDEC #rfE, 1SOP PCB
(3) ELFNAEHEARRE, 25MIXERBREA
& 3-15 QFN56 $HEEE
8 &4 =] By
1,3 33 °C/W
O INE RN IFIERE (), )
(2), 3) 55 °C/W
Oic INETEENHEREEE (1), (3) 9.2 °C/W
(1) JEDEC ¥R, 2S2P PCB
(2) JEDEC #rifE, 1SOP PCB
(3) LFNAEHEARRE, 25MIXERBREA
= 3-16 QFN4O 24 0H
8 4 B
1, (3 40 °C/W
O A RN ITIRRE ), )
(2), 3) 66 °C/W
Oy A TR REREEE (1), (3) 12 °C/W
(1) JEDEC ¥R, 2S2P PCB
(2) JEDEC ¥R, 1SOP PCB
(3) XLPRNAFEHARE, S5MXEREREA
% 3-17 QFN32 #3408
8% 4 =] By
1, (3 47 °C/W
Oa oA TRENTIERE ( ) ( )
(2), (3) 74 °C/W
Oy A TIEENEREREEE (1), (3) 20 °C/W

(1) JEDEC #r/#, 2S2P PCB
(2) JEDEC #R:f, 1SOP PCB

(3) LIFNAFREARR, SEMAEREAHA

REV_1.35

65

www.fortiortech.com




Fortior Tech

-~ FU6812/61
% 3-18 SSOP24 %31 H
28 4 =1 B
O A TIRENTIREE (1), (2 75 °C/W
(1) JEDEC 4%, 2S2P PCB
(2) LFFNAEEARE, S5MAEREREA
% 3-19 LQFP32 £13#EfE
28 4 =1 [:-Tiv2
. . (1), (3 55 °C/W
O R TRENIFIERE
(2), (3) 75 °C/W
Oy A TIEENEFREREEE (1), (3 20 °C/W

(1) JEDEC #7:#E, 2S2P PCB
(2) JEDEC #7:#, 1SOP PCB

(3) ERNAFREARRE, S5SMHAEREREA

REV_1.35

66

www.fortiortech.com



Fortior Tech

ad FU6812/61

4 BluiEsl
41 SIFE(RST_SRC)

SR 6 NMERDE:
e fHE{I (RSTPOW)
HMEBE A1 (RSTEXT)
{KEBE(RSTLVD)EL
B SR (RSTWDT)
Flash JE5124EE i1 (RSTFED)
Debug E1(RSTDBG)
SRAFRTIEN, TRESTEE RSTSR P, BiF—KISMAEAXIRSAE 1, EE0S
(RS 0, MBEEEMRITHLILT:3], TIMERIG RST_SRIRSTCLRIE 1555,

4.2 SfifEqg

SlufEresEZEXEES 788, LVDENB. WDTRSTEN #ZHI{za] 4 5ILEXS LVD., WDT 1
IRBYERE.

43 HMBEfL. LRSI
Sitkh RSTN ERIJR#EIE 25us B, BRIANXEB—REMNSMH, S/ MCU Mtttk 0 i

WiTERF. BEMESENER, MCU BEMELMFM BOOT B2, @, ShELBEIERPHES
ERERRN EBENER, B8,

44 (RBEMCNEN
SR EYRERERIR XY VDD #HTIEN, 1R VDD BEMREEI T EMEE, RSN ERISALH

MMHEMIES, RESHEREEN,
BXEESFROUEREBETNE, UREEEHE.

45 FiAiRHSN

FEREEITNERRE, NREEHEEHZINEERINIER, TR HZEEAILRRE
i, RNECDRAEBRIRIEFN TS, B OREEERREEM MCU,
4.6 FEDREfI

FLASH 12{EAEERIZMH TR MOVX“BIS”, “ B IARIZENINZE X FLASH B9T088 (1L

ERRBRIPET), IRV RERAX—ESRENBEMUAENBRURNEZERKX, BAKALEH
FLASH IEXIRIEEN, FEDR ENLREE(ERE, AuIZELE,
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47 BlkFEs
* 4-1 Ef=H RST_SR (0xC9)
i1 7 6 5 4 3 2 1 0
Z# | RSTPOR | RSTEXT | RSTLVD RSV | RSTWDT | RSTFED | RSTDBG | RSTCLR
E-Sic) R R R R R R R W1
SiE X X X X X X X 0
FE E=4 77 i::p%
Fesfuir&
(7] RSTPOW 0: RE—REMNARKBTFLBEN
1. RE—REMNRKRETFLBEMN
HMEBE IR
(6] RSTEXT 0: RE—REMARRBFTINIEN
1. RE—REMRBIMNIEN
REBEERIRE
(5] RSTLVD 0: RE—REMAZEREFRELESIRKNEN
1. RE—REMRBEFRBESIRKNEN
(4] RSV RSV
B S HE RS
[3] RSTWDT 0: RE—REMARKBTEIWELSI KNS
1. RE—REMREFEI EHSIRNER
FLASH KB {RIFE fIin&
[2] RSTFED 0: RE—REMAZRE FLASH KiBRIF5I KNENM
1. RE—IRENFRE FLASH XI3RIP31 RSN
BiXiZE0O (Debug) EfItFE
[1] RSTDBG 0: ZRE—REMARXRBERZEOSIRNEN
1. RIE—REMKEIENIZEAS| RNEN
EREN SRS S R
[0] RSTCLR . , e
S 1 0358R Bit[7:318ir, EHEEEN.
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5  chEpEH
51 ErFTFESR
5.1.1 IE (OxA8)
< 5-11E (OxA8), HHrfERE
fi 7 6 5 4 3 2 1 (]
AR EA RSV ESO SPIIE EX1 TSDIE EXO0
it R/W R R R/W R/W R/W R/W R/W
=L IVAI=| 0 0 0 0 0 0 0 0
FB Am iR
=R RifERE
[7] EA 0.2k
(RESE
[6:5] RSV =&
UART R BR{sERE
(4] ESO 0:Z1k
(RESE
SPIf i fsERE
(3] SPIIE 0.2k
(RES:
HMER iR 1 {5 BE
[2] EX1 0:Z1k
1:{E 88
SR FE BN {5 R B TSD(Temperature sensor detect)
[1] TSDIE 0:21k
(RES:
SRR RO RE
[0] EXO 0.2k
(RES:
5.1.2 IPO (0xB8)
2 5-21P0 (0xB8) HHfiffERkFF=s 0
iz 7 6 5 4 3 2 1 0
B PDRV PX1 PX0 PLVW
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FEB 2 114

[7:6] PDRV | Driver BB akizEl

[5:4] PX1 INT1 (4PMBBPER 1) RSELRI=H

[3:2] PX0 INTO (4MEBTRER 0) SR

[1:0] PLVW | VW (RBESE) PEIAERIZH

E: PETASCRIEFIEM 0 ~ 3 HIRRRMARNRKREIRS, K 4 RILERES,

51.3 IP1 (0xCO)
& 5-31P1 (0xCO) ,HBRflEkZT 7R 1
17 7 6 5 4 3 2 1 0
2R PCMP PADC PTIM1 PTIM2
it R/W R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
FE 2R iR
[7:6] PCMP | tbiResh Bl o RI=Hl
[5:4] PADC | ADC BB Szl
[3:2] PTIM1 | EBI28 1 DB LRI H
[1:0] PTIM2 | TEBTES 2 thBR{f e izl
. PR RIRFIEMN 0 ~ 3 KRR MERIMNRREI RS, H 4 RATLRIZFH,
5.1.4 IP2 (0xC8)
= 5-41P2 (0xC8) ,HEflckZFiFes 2
i 7 6 5 4 3 2 1 0
B PTSD PTIM4 PTIM3 RSV
E R/W R/W R/W R/W R/W R/W R R
SNME 0 0 0 0 0 0 0 0
FEB 2R iR
[7:6] PTSD TSD 38 FE B R0t o WA S 3
[5:4] PTIM4 | TEBYES 4 F systick PRI SCRIZH
[3:2] PTIM3 | EBIE8 3 hlf{il Sc izl
[1:0] RSV REB
. R RIRFEIEMN 0 ~ 3 IRRERRMEIMNREE RS, H 4 RMRERIZEH,
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5.1.5 IP3 (0xD8)
%< 5-51P3 (0xD8) BBk =F7=3 3
L7 7 6 5 4 3 2 1 0

B PDMA PSPI PI2C PUART

il R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0

FE 2 iR

[7:6] PDMA DMA th B Sk 32

[5:4] PSPI SPI SRR R RIRH

[3:2] PI2C 12C PR R IZH

[1:0] PUART | UART DB kil

E: PETAEERIEFIEMN 0 ~ 3 IRRRMERNRKBEERS, 4 RILTRIZH,

5.1.6 TCON (0x88)
% 5-6 TCON (0x88)
i 7 6 5 4 3 2 1 0
B RSV TSDIF IT1 IFO ITO
E- it} R R R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FEB E=4 7 iR
[7:6] RSV REB
TSD iRE RN hBiiRS . WAREA R SREFRIPIRSA(TSDR &S ER,
- TSDIF TSDIF REIHIR B A L &S BEIREREIVRE,
0: BRREREBITIZERENDET
1. BRRETETZEERENTR, WESA 0 BHUAT
INT19MER o B 1 BB S i 1
00: EFHiEft& P RE
[4:3] IT1[1:0] . .
01: TREERRAL SRR
Ix: BERET (LFAHTE) iAPET
INTO MEBHhET O ARi&
[2] IFO 0: INTO RALEHHR
1. INTO RET . RESA 0BHLAT
INTO#MER o B7 O B8 S fith & 12
00: LEFiBft& PR
[1:0] ITO[1:0] o
01: TREEERRAPUT
Ix: BFHET (LA TER) MAkDER
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5.2 PHFiHER
%< 5-7 i BR
BRiA FY= N oh i fsE 5%
bR [ £ itk RN
heem | | e BE s
p=1v} == | 0x0000 N/A N/A | —EfEAE =)
WW AR B 0 0x0003 LVSRI[O] Y CCFG1[6] IPO[1:0]
X .
(1R EB R TR i¥R)
YMNERCR BT INTO 1 0x000B TCONI2] Y IE[0] IPO[3:2]
HMNER BT INTT ) 040013 P1IF[7:01/ v 2] IPO[5:4]
(10 Z5 {6 ) X P2IF(7:0] '
DRV thif 3 0x001B DRV SR[5:4] Y DRV _SR[2:0] IPO[7:6]
TIM2_CR1[4:3]
TIM2 dobf 4 0x0023 TIM2_CR1[7:5] Y IP1[1:0]
TIM2_CRO[3]
TIM1 S iR 5 0x002B TIM1_SR[4:0] Y TIM_IER[4:0] IP1[3:2]
ADC $hiff 6 0x0033 ADC_CRI[0] Y ADC_CRI[1] IP1[5:4]
ELiR88 CMP thi#f CMP_CRO
_ R 7 0x003B CMP_RISR[7:0] Y IP1[7:6]
(= HALL tb#:28) CMP_CR1
RSV 8
TIM3_CR1[4:3]
TIM3 ol 9 0x004B TIM3_CR1[7:5] Y IP2[3:2]
TIM3_CRO[3]
TIM4_CR1[4:3]
TIM4 thigr TIM4_CR1[7:5]
_ 10 | 0x0053 Y TIM4_CRO[3] | IP2[5:4]
Systick SPBf DRV SR[7]
DRV SR[6]
TSD Blr (GREMT
11 0x005B TCONI5] Y IE[1] IP2[7:6]
ch i)
UART thif 12 0x0063 UT_CRI[1:0] Y IE[4] IP3[1:0]
12C P 13 0x006B 12C_SRI[0] Y 12C_CRI[0] IP3[3:2]
SPI hkf 14 | 0x0073 SPI_CR1[7] Y SPI_CR1[0] IP3[5:4]
DMAO_CRO[7]
DMA 15 0x007B Y DMAO_CRO[2] | IP3[7:6]
DMA1_CRO[7]
S HRAEE 15 MNPEFE, W ERFE, SN PERRENERMELER, B PO~ IP3 HFES5HT

BRE. ARASRNPERSEFRPIUNNSAERNPEHEK, MRADTPELETRE:], K
FROIMFS A ERTA, RSENNRERES; MEPEREEITIMERMA SR PRILIE,

IE[EAIR 2B PR {ERE,

EA=0 B ARl R AE{aT P B,
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53 SMERcPRR

HMNEBTRBRHE 2 NP RTR,

Hoh g E PORT0.0 ~ PORTO0.6 #(F 10 WA, ESALLIREE CMP4 BY, Tl E EX0=1 f§
H{ERSMEBRERT 0 (INTO) . ZI%E PORT1.0 ~ 1.7, PORT2.0 ~ 2.7 A#=F 10 AR, T E EX1=1
RIIR P1IE/P2IE EELEERSMEBRRE 1 (INT1),

HMEBORT O {581 EXO, PBRHRZRAL IFO, cPBTEBSEARA 24 ITO, FHZ57788 LVSR B89 EXTOCFG
1B EYMEB IR 0 BISRIR, WX LE SRR T AR PORT0.0 ~ PORTO.6 3 . LLAX28 CMP4 i haE—,
FRAEYMBP BT 0 BYPRTREHA— N RBIA L., — D PEREAL,

HMNERERBT 1 {EBEAL EXT, 16 1 PIN BYTRBf{ERE 257788 P1IE. P2IE $2%l, XIRIHYPRIARERAL
7 P1F, P2IF, ShBFeBFRAIESHIA IT1,

& 5-8 HMEBHP BT 1 XIRZEY 1O

SFR ittt | FE& | BR iR R/W b= V3 )=
0xD1 [7:0]1 | P1IE[7:0] | Port1¥E99MER 18T, ZPINDRR{FERE R/W 0x00

Port1{EJ9 MR R 18Y, FHPINPRIHREAL,
R4S A OBEEXT N B PRI AL,

0xD2 [7:0] P1IF[7:0] | F&: MCUBO0BEXM MATEAIEY, AEEFOMIR | R/W 0x00
FUMAE1, ENETREFEEIREPRNIER, #
FZFERINTIEE: mov D2h#0FEh, LAEP1IF[O]

0xD3 [7:0] | P2IE[7:0] | Port2fE/9%MEBPlfT18Y, Z=HPINPRT{ERE R/W 0x00

Port2{EA4MEBRBT 18T, FBPINFBIFREAL,
MCUS 0iE XS Rz A9 S B AR

0xD4 [7:0] | P2IF[7:0] | i¥&: MCUBOENMNAREAIES, AEEBONIR | R/W 0x00
FBANAS, BUOTEEFEIREDREIER, #
FERWMTIEG: mov D4h#0FEh, LAEP2IF[0]
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6 I12C

12C (RERERREIREL) RREMETHETWIRENRLSEOED, B—MEENENELS S

1784, AT MCU FISMB 12C IREMER, BEHRMRBITLAER: SDA (B1THIELZL) M SCL

(B1TEERLL) , XWIRLEEIN@ 1/0 &, FSLEHNEORFRAEN, ERNMMEERET L
EFEZE VDD5, B&ZAREIER TIE.

TEFM:

® SCITY 12C thXAUFRERET (5= 100kHz) , HIEEREDR (&S 400kHz) AR ILEHEDR (5
= 1MHz),

o MEXIFINIETN, BIFMNIER

SRR 7 (ORI B S,
325 DMA #uiEf&H, JRIARURE CPU BY5K1E,

BEETINEY SDA #1 SCL #i2S8BYF, XEHF/FNSLEESTRNNE—KE, EEEIE
PRELBEARENERENEL—TINRIELTERRS, AXMERT, Et=S4mREL
i 12C @ifl, HMLRSGEBEMBERLER, 12C REATRTRIRHEE, TR UBTRIRLE
mEdRE, FEBETY SCL MFfER4AZIMES, BE SDA KEMTBIFIEEEN, REL
LA EZbIL, BBAZSRMPBE NN EB L EENSENEBRER AN X R RRIEEN,
MRENBREEIRA MR, WENBELIUNSRG, ARENRELIEENSM, REHEN
L IPIREE, BIRERRNE 6-1 i, MRENSREMIEFRIEURE, BoRERMIUNRHE A
R ENIRWM M RZ VIR, RERENLILRWCIRE, BIERRUE 6-2 IR AXMERT £
AR EE BT AL IEEIRIEE,

SCL

SDA

? Slave Address & Write T Master Send Data T S
Ack Ack T
A from from 0
? Slave Slave P
6-1 R mMES M RIXEE

e\ VaVAVAVAVAVAVAVAVAN N AVAVAVAVAVAVAVAVAN

sDA | N/ A0 ¥ A1 (A2 X A3 X A4 ) A5 ) A8 X R N\ A /] ¥ D0 D1 (D2 D3 (D4 D5 KD6 {D7 SNAY_ |/
? Slave Address & Read T Slave Send Data T ?

Ack Nack

A from from 0
? Slave Master P

6-2 EERHRIMEEREIRE
FU6812 ZFIHY 12C BEBIRB A ENER MRS, EERRAHXZE] 1MHz, {ER 12C B,
AEEFREL 12C, FIESIEMAY 12C il B4 12C Bifl# R HEB S S (STA) LiE5{55 (DMOD) .
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BERES (STR) MUZEES (NACK) FILES (STP) RiEdHl,
6.1 1R{FiRAR
6.1.1 EMER

1. E{II2C_CR[I2CMS], &ERENIER;

2. EZE I2C_CR[I2CSPD], i&E AP SCL $RZ;

3. EBoE 12C_ID, REBtRaafFithit;

4. E2E 12C_SR[DMOD], ®EIESMH;

5. B I12C_CR[I2CEN], {#8#EI12C;

6. BN 12C_SR[I2CSTA], %% START Fithiik, 7E#ZULE] ACK/NACK JZ, 12C_SRI[STRI#HE
8 1, SCLEENERFIRIE,

7. MRBREHIE, £S5 12C_DR H7FeE/E, EfI 12C_SRISTRIMARRAL SCL, EAFFIAKIXE
1B, LHIEAETTEEEZIEI ACK/NACK [, 12C_SRISTRIEEMHE 1, SCL #EHIBFIRIE;

8. WMRREBUWEIE, EEM 12C_SRISTRIE, ENFRBWEHIE, SHEESTER
I2C_SRISTRITEMHE 1, SCL #ENIRFIRAE, LLBITT5EET 12C_SRINACKIIZE ACK/NACK, A
I2C_SR[STRIE 0 1 SCL LAKIX ACK/NACK 55, INRULET #iE#E, 12C_SRISTRIFEHE 1,
SCL #EEMRFIRE;

9. WRE(EILAX, TTLATE 12C_SRISTRIA 1 BFELL 12C_SR[I2CSTP], & 12C_SR[STRIE /I
B REEIES

6.1.2 MHNER

1. BEE I2C_CR[I2CMS]=0, i&ERMHIER;

2. BLE 12C_ID[I12CADD], iXE slave iillk; sHEEBE 12C_ID[GC]=1, fEge BIER;

3. EZE I2C_CRII2CENI=1, f#8#E 12C;

4, FEFRW START (S50, #FIKF START {ESFIEHAMIEE SCL MHLEFIRAE,
I2C_SR[I2CSTAI#N I2C_SRISTRIEIEME 1, ILEITISEIET 12C_SRINACK] i&E ACK/NACK, Fi@
id 12C_SRIDMODJ#IAA B 2 ISR IR 2 R IEEHE,

5. WMRBERIZEIE, NE 12C_DAT F1Fes; ENL 12C_SRISTRILABE SCL f5, &i%X ACK/NACK
EREERIRE, ¥EIEAETTHRBIREIEN KR ACK/NACK /&, SCL # MR HIHIE, 12C_SRISTR]
EHE 1

6. WRZHEIE, NIEESIFEIEIREENA 12C_SRISTR] B SCL, HMIIEIRSTEIRE
&, 12C_SRISTRIFEM4E 1, SCL #MMALBHIRIAE, EEI 12C_SRINACKIIZE ACK/NACK f5, &
fiZ 12C_SRISTRIFEAX SCL FH &% ACK/NACK, INRULEIT HEHE, 12C_SRISTRIEE4HE 1, SCL #
FHRBIHE;
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7. RESTART Ifjgg: SMAE busy IREFIEUE START 55, WhIEHEITIE, FEHEIGHE
il

6.1.3 12C thERRE

12C YRR :

1. 12C_SRISTR] =1 B}, ZPETREENAMIEN TEER

2 . 12C_SR[12CSTP] = 1 BY, ZPHIEREMNARN THX

AR 12C HpERfEREAL 12C_CRII2CIEIN 1, BBA 12C RFEFRIER,
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6.2 12C 5778
6.2.1 12C_CR (0x4028)

7 6-112C_CR (0x4028)

fi 7 6 5 4 3 2 1 (]
Bk I2CEN I2CMS RSV 12CSPD 12CIE
E- i) R/W R/W R R R R/W R/W R/W
=Liva | 0 0 0 0 0 0 0 0
i 2R TheE
12C fEREAL
0: ZIk12C
[7] I2CEN

1: {£E8E12C, #HMN GPIO t#79 12C #&=,, OPEN DRAIN i, 12C £ 2
BITHHE 10 89 Pull-up IRERE

12C 1R i%R
(6] I2CMS 0: MR
1. ENERX

[5:3] RSV RE

2CIERIZE, (NHENRXTEN
00: 100kHzf&igESR

[2:1] |2CSPD 01: 400kHzf&HHER

10: TMHz/E#ER

11: "X, RE

R {E RE (L
[0] 12CIE 0: ZEIE 12C EA SRR
10 RV 12CHADYRT, PEfiEREA 12C_SRII2CIFI™=4%

622  12C_ID (0x4029)

% 6-212C_ID (0x4029)

i 7 6 5 4 3 2 1 0
AR 12CADD GC
e R/W R/W R/W R/W R/W R/W R/W R/W

EufE 1 0 1 0 1 0 1 0

i AR TNk

[7:1] I2CADD | 12C it

IBIFUXE, FEMERTER.
[0l GC 0: AZ#IFEBIFMY
1: SZIFI#BIEN, BN 0x00 ik th & m Ay
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6.2.3 12C_DR (0x402A)
& 6-312C_DR (0x402A)

i 7 6 5 4 3 2 1 0
=57 I2C_DR
i) R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE E=4 7 i::p%

[7:0] I2C_DR | I12C ¥iESH==:

6.2.4 12C_SR (0x402B)
% 6-412C_SR (0x402B)

i 7 6 5 4 3 2 1 (]
=41 I2CBSY | DMOD RSV I2CSTA | 12CSTP STR NACK 12CIF
%A R R/W R R/W R/W R/WO R/W R
SNME 0 0 0 0 0 0 0 0
i1 E=4 Tk

I2CITIRSARRE
Z12CENJ90BY, 12CBSYBEZIHO.
71 | iocesy | TTMEA: \
RIESTARTRRING, WHE1, KIXSTOPRING, BHE 0,
MNiE=:
WRZISTART MM CER AR IN/G, TEMHE 1, WKEISTOP/E, BH4iE0,
12CiEsE SR
ENER:
0: B (ENIHAEIE, MIRIEERE)
1. AR (ENIRILEER, MWLIREEEE)
HEENIR, DMODEM THERA BER BB
[6] DMOD .
1. 12CSTARI A1
2. {¥I2CSTANI B 189RE8F22ZEDMOD
MHNER:
0: B (ENMHAEIE, MIKIEIE)
1. AR (ENIRIREUR, MR EEEE)

(5] RSV REBAL

[4] I2CSTA AR . . .

BEE 1, 2 SCL 71 SDA A™EFIAKIE START flttit =T, KETREEH
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BmiE 0, EAXEEBFRHBUENZRED, 21k 12CSTA BA, EELRE
RESTART, NMFREEHIBAEFTIZWSTERE 12CSTA BT,
0: 3E START #Oizit=¥5
1: &3% START & RESTART Fituiit =45
MHERL:
FE{FULEI START Bttt = B E 1, &S 035 0, MR MUKE START {8
it RCER 12CSTA A2 B 1. BEEEMEEH4EAE, EKET—
START =14,
MHARL T, 12CSTA 1 12CSTP RE LA 12C $URIER

& 6-5 12C IRSHIRE

START | STOP iR
0 0 HEIRIE/IEWREIEFET
0 1 LETUREIRIE STOP
1 0 LETULEIRYZ START + Htuhit ==+
] : LETEIREIRE STOP, #A/FUREI START
+ Ml =T
i¥: % I12CEN #°0’BY, I2CSTA SWEHBEIE 0.

(3]

[2CSTP

ENEN:

L 12CBSY 7 1 B, B4EAREENE 1, BHSE STR A 0 BF&i% STOP, &i%
TRETEMBENE 0; ISR 12CSTA 1 12CSTP @B E 1, H 12CBSY k1°, W 12C
k% STOP, KiX55 STOP [EH & START FMitit=¥5, START fltlit=T&
XSS STREEHE 1, HAREHERIEURENERED, ZIEI12CSTPEA, B
EHIRERTEE,

0: RE% STOP

1: &% STOP

MHE:

EHIRE STOPRE 1, BHES 070

WSIRESER 6-5

7E: % 12CEN 5 0 B, 12CSTP S#tEHBRNE 0,

(2]

STR

12C B FRAIETR, ZHIZAIA 18 SCL SHIRFIRIE, FREATFEITRE. %
fIREEHE 1, RES 050,

ENEN:

1. HEHAIXT START+HIEZ 5 BIKE| ACK/NACK {55;

2. YEHRIARFEKIEST STOP. START+E=¥ BUkE) ACK/NACK 155;
3. HIFEHRETEHIEEIE ACK/NACK 55,

4, HIBEHERWGTEUE;

MHNER:

1. HEEHIEINSS START+ICEC AL ;

2. HEHERWGTEUE;

3. LEEHKRIZETS ACK/NACK {5 SR,

7E: % 12CEN 5 0 B, 12CSTP S#EHBNE 0,
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12C REHIHWEIMI FHHEBIEF T EHNEES, BIEIENSE 9 4.
FEREELT, ZUNRERE, REEZMBTIRENNERES,
AERPRIUT, ZNUEES, BBRIREAENERES, BZUREENEISA

[1] NACK | B9{&
0: ACK
1: NACK
7£: 2 12CEN J9 0 BF, 12CSTP &#t#E4-B505 0,
12C PBRERARELL, TEMR 12CIF S8R 12C SRE(EHEURE, Z A HEHES,
0: % 12C BfiE=R
1: B 12C PEiER
EEN:
[0] 12CIF )
LSTRA1E, 12CIFE1, FWE O
MR :

HI2CSTP R 1HESTR A 10, 1I2CIFE 1, BUEO
: X 12CEN 5 0 BY, 12CSTP &iEHEEENE 0.
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7 SPI

SPI 2 Serial Peripheral Interface (8179M&#E0O) WES, R—NERENTRLSEITELE.
FU6812 8 SPI STLUERRE N ENERES ML, TTLAMER 3 &5 4 &4HEWAN, RITFRE LTEF
FESNERMFMEBEE, TE SPI A 4 RIESLARK, 752 MOSI. MISO. SCLK. NSS,

MOSI 552 SPI FIEURIE S, & SPIHER TN HEEURES, SPI ERMHBHRIEIRES .

MISO {552 SPI FIEURIE S, & SPIEAENZWEURES, SPI EA MBI EEIRES .
2 SPI {RZR LS TETE 4 LN A R MARBIEDE, MISO SIHIEE THER.

SCLK {552 SPI Mt fHES, RERBGESHEREERES, HENKEX.

NSS 52 SPI 1R HNEEES, SPIfEMH 3 &8 TIERY, NSS ES48#ZZM, NSSin[%
QETEN 10 O, & SPI THEEMER TS, NSSimOTRMERENBAIRO, PUETIskE £
B9 NSS {55; 2 SPI THEERENMEMNERX T, ENH NSS ESTLKEENFY, BTE
HMHLEY SPI; & SPI TEESEHMEX TS, NSS ESEEENEA, MENSEZLTEEEH
b ENEEBRE, LUBRRE DA LENFTEIRER R, 2 SPI THEEREENS MER
TE, ENMTLUBEEESA 10 O NSS ESLUERARBIMIKETER.

7.1 BEiRER
7.1.1 SPIEAR

X SPI 4RI SPI_CRO[SPIMSI AN 1 B, SPISMUENMER T, EiZAER T, SPIESIR
BBEAISERIET N FREE SPISEEH ., 2@ SPI_DR BALIREN, Z#IBLIR LB AT KiX
ZihEs, LB RIXEDEESARE SPICR1[TXBMTISAE 0, MBHEBAZFERAE, BakiX
ZMBRPHHIBEREEEBASESE, WEERFE: SCK ML ES, MOSI # MISO ¥&
HR#E SCK E SIS EUBR NS MLELLE HFUIA, BH4ERE SPI_CR1[SPIIFIFI SPI_CR1[TXBMTIé =
B 1, BUSESRNEIRIEE MISO ZINEINEIRE, ZEIRIESEEEIZIE h2ED, [ SPI_DR i
EEURIDSS R IEINE D ERRIAERE, TR SPILCRI[TXBMTI=0 BIIE )R & SPI_DR BA%EE, 36
ABMSRIRENL SPICR1IWCOLISRE 1, HERIFRIEE PR PAIEIE,

7111 FHERE

BZE SPI_CR1[NSSMOD], i®E SPI TEA T

BZE SPI_CR1[CPOL], i&ERTshiRI4L;

BCE SPI_CR1[CPHA], REBTEPAEAL;

BCE SPI_CR1[SPIMS]=1, &BREAR;

Bt E SPI_CLK, i&E SCK iz,

BCE SPI_CR1[SPIEN]=1, s8¢ SPI;

BE SPI.DR, BAERIXNIIE, 85K, SPIBEE—X.

N o o w2
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71.2 SPINBR

2§ SPI_CRO[SPIMS] 9 0 B, SPIGLAMMAEN TE, EiZ4&XT, SPIEY SCK ESHAEMM
SPIigfit, & SCK ESRMAN, REBDBIREMNIBIRTS, & SCKIESHAR, MHLE MOSI
1 MISO SRR RIXEUR, H1EM5TM/E, SPILCR1[SPIIFIFN SPI_CR1[TXBMT] $KE 1,
BWEPRBZIHENM SPILCRORXBMTIR S E 0, UMRTHMARIENEE, MR
SPI_CRO[RXBMTI=0 EULEIEFMEIEHRERIEAZIE PR, A4 SPL_CRI[RXOVRISSE 1, It
B U 4R i 28 P BB R ZE ; 418 SPI_DR 5 AEURERT SPI_CR1[TXBMTIE 0, fN R LT B S AR,
HBA SPI_CR1[WCOLIBRE 1, HERFRXE DRPAVEIE, MRER 4 £HINITESR, BA
NSS {55 NMAIES, NSSHTEBBEEMITEEE,

7.1.2.1 MNBEXEE

BLE SPI_CR1[NSSMOD], ®E 3 &MA. 4 &NAHK
BLE SPI_CR1[CPOL], iR EBBTEhRM;

BLE SPI_CR1[CPHA], & EBIEhiEAL;

B2 E SPI_CR1[SPIMS]=0, #BANAR;

BLE SPI_CR1[SPIEN]=1, &g SPI;

BoE SPIDR, SABRELHIE, FR/INKXEHES.

71.3 SPI thfiifs

S T o

INER SPI PR ARF (IE ZH1F8RHI SPIE=1), £ TR 4 MREMEE 1 BG4 BT,

ER X 4 MREMEBN RIS 0,

1. EBRETEMER, SPI PEIRE SPIF #E 1, ZnKERTFRE SPI A,

2 MREAERE D EPEIBURE R WIEIXF B SFERMNES SPILDR, EipsEtnk WCOL B
1. REXMIFRET, 5 SPI_DR HIRIEHREE, A EEEPREAN, ZIFKERTHRE SPIH
s

3. Y SPI B BN TETFSEHAEIER M NSS BRI AEEBEFE, HREIRFE MODF #
B 1, SREFAEIRE, SPIMS # SPIEN fU#5 0, IUZELE SPI HAEFS— 1M ERMHHEREL,

4 . % SPI ECE I MBRHFE—IRERER, MEKE TR PIBRFE L —IRIERVEIRRE
EENAY, EUYUE AR RXOVR 8 1, FiEINHNFERMEEXEIZRE DS, RIFIIEERNFE
HIIEE, SIERENSIEFTER.

7.1.4 SPIBITERR
SPIWITHEARE—T/LM: 34 SPl, 4 BNAR/BEAN, 4 48THX, SPINIEAR

1§18 SPI_CR1[NSSMODI#1TiRE
=i SPI_CR1[NSSMOD]=00 B, SPI 5L 3 &#ITE, NSSimISASEEEI 10 Ok, &I
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BRATRTFEMUEN, ATFRE NSS ESEARFEIRES, MUERELSL EREES M
7, MREHTRAYRBE, EMNERSNE 7-1 k.

7-1 3%8FAAM 3 ZBNFNEERE
Z§ SPI_CR1[NSSMOD]=01 B¢, SPI¥LA 4 ZHI TE, NSS i ¥SE AMARORIEEES,
2 SPI_CRO[SPIMS]=1 B}, ZTEARAZENAI; = SPI_CRO[SPIMS]=0 BY, ZTIEAHXAMN
NAHEX WFSENHR, HREPOEDENE NSS HAUE, BBAXNENSN SPI_CR1[MODF]
B 1, BNZAMUER, FHEIS SPIZaE. WTFMNMAR, HMHLNSS BB RARHRE,
SPI & BohER. SENNELHLRNE 7-2 Fir.

B 7-2 ZEH A EERE
2 SPI_CR1[NSSMOD]=1x B, SPI§LL 4 ZLHITE, XNMTHEARRERFENERR, XD
THEBXT, NSS ESHEEES, JEESA SPI.CR1INSSMODOIRERHTIES: =
SPI_CR1[NSSMODO0]=1 B NSS i 4§ SEBF; =5 SPI_.CR1[NSSMODO0]=0 B NSS i 455t
REBEFE, BENBMNERINE 7-3 i,

7-3 4 HBFHHAM 4 ENHNERE
715  SITHWEEFE

{£F SPI BEcE S 17a% SPI_CFG Hh VB S IR I LATE SR T B SMBALAIMR %09 4 FPAS ik
#H—, SPI_CFG F172307 CPHA (LR M EYShEAL (BIFEURATANIAE) BaY—Fh, SPICFG
Z178209 CPOL fUE R B FE AR BTN ¢ Z Ei%iR, FREFMSBHNIEERENER
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EEBIETEARA AR, SER: IR RAAIR AR N ZELE SPI (@13 7ERR SPIEN i) . E£75
N T I PRIEIR LB X R ANE 7-4; MOV TESEAEIRL I FRX RINE 7-5 F1E 7-6,

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=0)

[
I
I
|

I I I I I I
I I I I I I
I I I I I I
. - I I I I I |

7-4 EH IR/ B E

SCK
(CKPOL=0, CKPHA=0)

SCK
(CKPOL=1, CKPHA=0)

I I I
I I I
wost YOOk mwse X Bire X mirs X w4 X mras X sz X w1 X 1ss
wiso—_wss_ X mre X mrs X mira X mrs X stz X X
NSS (4k 77 30) _\

BIT 1 LSB

N

7-5 I3 TR/ BS £ AT 7 E (CPHA=0)

SCK
(CKPOL=0, CKPHA=1)

SCK
(CKPOL=1, CKPHA=1)

I I

I I

wost K wss X mre X omrs X wmra X omrs X omre X omrr X s XX
mso —(__wss X mre X omrs X wmra X omrs X owmre X ) ST
NsagA  \ /-

BIT 1

7-6 M TUEE/BY $hBY e E (CPHA=1)
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7.2 SPIZ7Fs8
7.21 SPI_CRO (0x4030)
7 7-1SPI_CRO (0x4030)
fi 7 6 5 4 3 2 1 (]
Bk SPIBSY | SPIMS CPHA CPOL | SLVSEL | NSSIN SRMT | RXBMT
E- i) R R/W R/W R/W R R R R
=L V| 0 0 0 0 1 0 1 1
FEB E=4 iR
[7] SPIBSY | —IR SPI {EMIETE#TET (EHMBH), ZUBEENEE 1,
FH/MNERIRE
[6] SPIMS | 0: slave (M#1)
1: master (E#1)
SPI B $9 48 4L
[5] CPHA | 0: 7£ SCK FIHBRYSE— MG REFEIRE
1: 7E SCK AHRRYE — MO RAF LR
SPI B ERAR 1%
[4] CPOL | 0: ZRBEEHRE
1. TRBFERIS
% NSS SIHIAEEBRFEINZMEHE 1, F& SPI 2HEPEIMEGE, 2 NSS 3]
[3] SLVSEL | BIASEBFE (RIEFHMEM) ZAKE 0, ZAURESR NSS SIHIEIENES
&, MBZSIHBANKIRES.
[2] NSSIN | ZA3ERIEIZ 577250 NSS SIRIGUENEHE, ZIESREEIE,
BAUSESESIS(REMMEIEERN)
LI EHIRESEBA/BEBASEFERFREERSIBTUMNREE PEIE N
[1] SRMT | M#EWE RS AR, ZAUKE 1, SEEFTHEMROEEFREXEBLSFEF
285 SCK REZLEY, ZAIHE 0,
7 EE A SRMT =1
BWEFRTE(REMMELRER)
0] RXBMT HEFWE PSR EIEA R R A REURET, ZAEE 1, MRERKEPEPEIE
WEARMIZE, NEZAHETE 0,
¥ EEAHXEF, RXBMT =1
FBAIAET /B AR i -

00: LEFHA#IL,
01: EFBRE,
10: EFERIX,
11: EFEEW,

THERE, THBFARE
THEREW, =RBFEAS
THEEEE, =HBFEARE
THERE, SRBFEAS
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7.2.2 SPI_CR1 (0x4031)
% 7-2 SPI_CR1 (0x4031)
fir 7 6 5 4 3 2 1 0
BT SPIF | WCOL | MODF | RXOVR NSSMOD TXBMT | SPIEN
Sl R/WO R/WO R/WO R/WO R/W R/W R R/W
=LA | 0 0 0 0 0 0 1 0
FEB £ 7 fiiix
SPI hRFAREAL
[7] SPIIF HERMERT— TR (8bit) 2fE, XMSHEHSRS, WANAAREES 0
B0
B S AR AL
6] WCoL Z TXBMT /9 0 BY, S A SPI_DR R Ikfiis,
, RBUBREERIERY SPI RS EESRHIT T BIRIE,
WAL RS 035 0
B EIRIRERL
(5] MODF LM E ENREL P RAVIHRIG L ESN 1 (NSS is low, SPIMS = 1 and
NSSMD[1:0]=01).
WAL RS 035 0
EUL overrun IRE(REMNER TERN)
(4] RYXOVR HEERNRE—(EEBA SPI BIFEsE, MBKRETSRPNREFEIN—X
RIARMIERAEIRINZ A BEGE RIBEE 1 (FH -4 —1 SPI #f) . ZAR=E
WEHERNE 0, KARRHES 0350,
3 NSS TEA:
00: 3&MNARH 3&FEAN. NSSESRERIHOSIH,
[3:21 | NSSMOD ) \
01: 4B NARHZEAN (BUAME). NSS SZ2[E8IHA
Ix: 4%BIFHN, NSS#HE— N S| #FHEEH NSSMODO B{E,
RIEE RTINS
[1] TXBMT | SEFEIRERE ARIEE DT, ZAI55E 0, HAXE DR PaIEIRHEIXE SPI
BAISESR, ZAEE 1, RAUURAEE RS HEIE,
SPI fsEEEL
[0] SPIEN | 0: £+ SP|
1. fE8E SPI
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7.2.3 SPI_CLK (0x4032)
% 7-3 SPI_ CLK (0x4032)
iz 7 6 5 4 3 2 1 0
BIR SPI_CLK
B R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0
FE 2R iR
SPI BYEP4RERIGE , master BB, {X1E SPIEN=0 HO5,
f = :
(701 SPLCLK sck = sysclk/(2x(SPI_CLK[7:0] + 1))
BN sysclk = 24MHz, SPI_CLK=0x04
fsck = 24000000/2x((4+1)) = 2400kHz
7.2.4 SPI_DR (0x4033)
% 7-4 SPI_DR (0x4033)
iz 7 6 5 4 3 2 1 0
B SPI_ DR
EJid] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R i p%
SPI_DR HFE88HA T A XFiE SPI #E, AT, @ SPI_.DR
[7:0] SPI_DR BSASIREN, $URHMMAAEE DR HFRAZE, £ SPI_DR RE%E
WEDIERHRE,
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8 UART
8.1  UART iZ{Fi%EH
8.1.1 =R 0

BuExX, SETYEI0 O, EiZEXT, TXD »itihimeE, RXD MEiERL%, AR
fepu_clk/12, RIXFIRITNRARMIFFIGRIX, ERAIX/HEWH UT CRIRENIRE, UT_CRIREN]=0
Bt &RIEET; UT_CRIREN]=1 B A#RIART

RIRERET, BERXNEHIEEA UT.DR, EfI UT.CR[TI], X8 TXD BHE#BAEK®, RXD
Y&t UT_DR 89%03RE, MHBTEPSRERR fepu_clk/12, RIXLERE UT CRITIIELL,

EUEIRET, &1 UT CRIRIIEIBTENL UT_CRIREN], iXBY TXD MRk, RXD FFiaE
WEHRE, BABKRAISRERA fepu_clk/12, HUEERE UT CRIRII=1, EEX UT_DR SSEIHZIEIN
iR,

8.1.2 =31

ZRRAN TR NE/FENT, FIZRIT TXD AREHIERE, RXD MEEERERE, W
EEAERN 1046, BD1ALEEN. 8 iEE (UTDR). 14fFLE, KIFRMHE UT_BAUD IRE,

RIEEHRE, BAREEIES A UT.DR, £ UTCRITI], XA TXD 154 10 EUE, K&
SeRE UT_CRITIEL,

RISERER, FREM UT CRIRENISENIRIL, ABFEM UTCRIRI], XBFEIE UART MIABIE
EISE RXD EAB A, #USEK/E, UT_CR[RB8IFI UT_CRIRIIE L, EEX UT_DR =1SEI#EINE!
HOHRE.

8.1.3 =23t 2

ZIEXNTEERAL/ERT, EiZELT TXD AEEEIRRL, RXD MEKEIERL, K
REURA 114, BD1AUSED. 9 g (UT_DR+ UT.CR[RB8]/ UT_CRITB8]). 1fiIfEll, K4FE
B UT_BAUD R3E,

REHURR, BAXNHIWEA UTDR, EINZE UT.CR[TB8], &1 UTCRITI], iXBF TXD
Bl 11 UBUR, RETRE UT CRITIIELL,

ERUSEREY, BB UT_ CRIRENIS &I, SABEAL UT_CRIRI], XBTET UART HIARIEL
EEEH RXD EA B K, #FUL5SR/E, UT_CRIRIIESL, UT_CRIRBSIETZILEE 9 fU%K#E, iEEX UT_DR
LB ERINEIRT 8 RIBIEUE.

8.1.4 =03
BEARRESIKRN 2 18R, ERERIRESER 186,
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8.1.5 UART BRI

AR UART BB 501 (IE S7F788080 ES0=1), E TR 2 ™MREAHE 1 BG4 i,

FERE X 2 MNMRENMERN RS 0,
1. 7£ UART K%

5¢ 14A%EE (1R=V 0,1 79 8bit; 18I 2, 379 9bit), KIXFTAPEIIRE T EE

HE 1
2. 1£ UART #&li5c 1 BEURF STOP RIS, RiXTehPRIARE RI 4B 1
8.2 UART FF=
8.21  UT.CR (0x98)
%< 8-1 UT_CR (0x98)
fi 7 6 5 4 3 2 1 0
B MOD SM2 REN TB8 RB8 T RI
- 3it) R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
TR | &R ik
=1
00: RI0O——BAIFF=R
Baud rate=fc,y /12
01: #&3x{1——=8-bit UART
AR TR RIREU T AR
[7:6] MOD fepua/ ((16 /7 (1+ UT_BAUD[BAUD_SEL]) ) / (UT_BAUD+1) )
10: & 2——9-bit UART
AR TSR I puan/ (32 = 16* UT_BAUD[BAUD_SEL])
11: B 3——9-bit UART
AR TR RIREU T AR
fepucn/ ((16 /7 (1+ UT_BAUD[BAUD_SEL])) / (UT_BAUD+1) )
0: RAIFSLTENIERIRIE;
(5] SM2 . .
10 RIFSLTRLIBFIRIE;
(4] REN 0: Kﬁi?%i?ﬂﬁ?)\i‘f%{’lf;
1. RFHITHEA, REEO ;
[3] TB8 | REAREIN2S5RAITEHIERZNEIN, AIRIELIRINGERELF0
2] RBS REARN25RAITHIEZWRAIEML, MRSM270, X—ERELES, &
RO TR ER,
[1] Tl RESTRPERS, RIXTEEEFIGHAET, YRAREEO
[0] RI BWSR PInS, BUCTEEEEISIAE T, YRAREEO
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8.2.2 UT_DR (0x99)
%= 8-2 UT DR (0x99)

iz 7 6 5 4 3 2 1 0
2R UT DR

B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE 2R iR

[7:0] UT DR RIE/EWEIRE

8.2.3 UT_BAUD (0x9A,0x9B)
%< 8-3 UT_BAUDH (0x9B)

iz 7 6 5 4 3 2 1 0
Z%#R | BAUD_SEL RSV UT_BAUDH

et R/W R R R R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0

2% 8-4 UT_BAUDL (0x9A)

iz 7 6 5 4 3 2 1 0

B UT BAUDL

it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 1 0 0 1 1 0 1 1
FER 2R iR

[11:0] UT BAUD E1 1,3 THIRSRIRE
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9 MDU

MDU R— M RE/FRENLLIERS, TJLASKEF 32bit/16bit. 16bit*16bit RFPRIE, TENER
STERELFSTE, RENTHSIRE. MDU BIEIUHA MDU_CR IRFE,

FeiEtE: MD_MC3 ~0={MD_MAH, MD_MAL}* {MD_MBH. MD_MBL}

F=: MD_MC3~2 EFNE MD_MAH #1 MD_MAL; MD_MC1~0 SR&IE MD_MBH #
MD_MBL, &% MD_MAH., MD_MAL. MD_MBH. MD_MBL EHIZ#E LT, ZIERLE
FRo

kRi&1E=: MD_DC3~0,MD_DD1~0=MD_DA3~0/MD_DB1~0

EIIFE MD_DC3 ~ 0, REE MD_DD1 ~0,

2. MD_DC3 ~ 0 EF#J2E MD_DA3 ~ 0;MD_DD1 ~ 0 EF#IZE MD_DB1 ~ 0, #1F MD_DA3 ~
0 EHUSHIREL, HE™; #4E MD_DB1~0 EHZEMEL, EHIEREL,

SOERTEIEN 1 DAL, BEERRIFE T —RETHINESR, SRIRIE ALIGN

(MDU_CR[3:2]) REREATE, MEHITINEN 16 NP ELR, KEIRRIBIFERENLL DIVSTA,
16 NP EREA REEELER. KA T EIER DIVDONE RAMRER BT E.

9.1 SRIEEABGE:

1) RIEFTENFSIERIRE MDSN (MDU_CR.2), TASTEIREN 0, BRFSTEIREN
1; BEIRELERAEAEALIGN;

2) EEHMWTREZE MD_MA, E#HFREZE MD_MB;

3) M MD_MAEELRIT 16 i1, I MD_MB iEELRIE 16 {i;

4) WMRAREIGENFGSEXNGRER, T0ERETM 2 FA.

9.2 [RiEERGZE:

1) REEEHIREZEIRIRESEI MD_DA, 1BiR#5%I MD_DB;

2) {1EDIVSTA (MDU_CR.0) B 1, /aah 32 /16 fubRIE;

3 & 16 M"RAWNBMEEZELR, X—H0[EIEE DIVDONE (MDU_CR7) 5Ehk,
DIVDONE =1 RRMRELER, SUEEER,

4) BEERG, M MD_DAER, M MD_DBIERE,

9.3 FEZEIR

1) WRMHEREZEIRE MD_DB 5 0, BRESIG=%E—1 DIVERR (MDU_CR.6) 5, E
BHERFES B FER T IRIMEREIBRECIE 0;

2) AT ILMERY (DIVDONE=0), BHIRVERMEAHEN, REERERTRETIEZE
MR FIREA RIRELERE;

3) BVESREIERY (DIVDONE=0), MZEMREBEFEIMNENASHNMRENER, RIEE

REV_1.35 91 www.fortiortech.com



Fortior Tech

FU6812/61

k—IX DIVSTA (£ MDU_CR.0E 1),

4) FTEBRFRERMAIBSERRE 1R, EHNNERFEFM, i SR
FHZE MD_MA, HERHFLNE MD_MB BIRT hlf, HPERSEFPEFERERER, B
RS, MCU XIREPRTRIEIRFS!, 44255 MD_MB, MLtLEY, i1RIKBRIPPRIRTEY MD_MA,
WSHNARIHEIRN, B, WEFEARNRRSEREGEH LA OE RN A S,

9.4 MDU ZF738
9.4.1 MDU_CR (0xC1)
7 9-1 MDU =iz ARSI R
fi 7 6 5 4 3 2 1 (]
Z# | DIVDONE | DIVERR RSV ALIGN MDSN DIVSTA
E-Jid] R R R R/W R/W R/W R/W
=Livg [l 1 0 0 0 0 0 0 0
i 2R iR
0: BRIZEEEARTH
(7] DIVDONE _
1. BREEEBES
0: RIE—RMREIERE
(6] DIVERR "
1. RIE—IRBRAEIR, BRERO
[5:4] RSV REL
REERABIELIRE, NHREER
00: K&
[3:2] ALIGN | 01: A% 8bit
10: A% 12bit
11: A% 15bit
FENFESER
[1] MDSN | 0: EHSFE
1. BRESFRE
BB, REREERTEN, REE 1, BRI EEERE 0.,
[0] DIVSTA | 0: DIV RF#4
1: JBEN 32 SRSk
9.4.2 MD_MBL (0xCA)
7 9-2 /& B #FE18Y Bit[7:01(R B)IHE Fe =45 RV Bit[7:0](R i)
i1 7 6 5 4 3 2 1 (]
ZiR MD_MBL
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
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i 2R iR
[7:0] MD_MBL | &% B #2REE8Y Bit[7:01(RB) 3 & ik 45 RV Bit[7:0](RiE)
9.4.3 MD_MBH (0xCB)
7= 9-3 ek B 1RIEEBY Bit[15: 8] (RE) mERELRM Bit[15: 8] (HiE)
iz 7 6 5 4 3 2 1 0
BIR MD_MBH
et R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R iR
[7:0] MD_MBH | &% B #4E£089 Bit[15: 8] (RE) mETELERAI Bit[15: 8] (RiE)
9.4.4 MD_MAL (0xC2)
= 9-4 Tk ARIEEBI Bit[7: 0] (RE) IEFEALRM Bit[23: 16] (HiE)
i 7 6 5 4 3 2 1 0
BR MD_MAL
et R/W R/W R/W R/W R/W R/W R/W R/W
SN{E 0 0 0 0 0 0 0 0
i 2R ik
[7:0] MD_MAL | FeiE& A BREERY Bit[7: 0] (RB) HEFELERD Bit[23: 16] (RiE)
9.4.5 MD_MAH (0xC3)
= 9-5 Feik A RIEEY Bit[15: 8] (RE) si&®ELE R Bit[31: 24] (RiE)
i 7 6 5 4 3 2 1 0
B MD_MAH
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
i 2R iR
[7:0] MD_MAH | 3®5& A $R1EE8Y Bit[15: 8] (RE) EFREERL Bit[31: 24] (HRiE)
9.4.6 MD_DAO (0xC4)
= 9-6 IRk A BREEEY Bit[7:0] (RB) m&EAY Bit[7: 0] (RiE)
i 7 6 5 4 3 2 1 0
2R MD_DAO
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
REV_1.35 93 www.fortiortech.com




Fortior Tech

ad FU6812/61
iz 2R iR
[7:0] MD_DAO | BRix A RVEEIHY Bit[7:0] (RE) =& Bit[7: 0] (HRi¥)
9.4.7 MD_DA1 (0xC5)
%= 9-7 BRE A BREEHI Bit[15: 8] (RE) z&E™EAY Bit[15: 8] (RiE)
iz 7 6 5 4 3 2 1 0
BIR MD_DA1
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
[7:0] MD_DA1 | BRiE A $24E8189 Bit[15: 8] (RE) =&EEHY Bit[15: 8] (HRiE)
9.4.8 MD_DA2 (0xC6)
= 9-8 IRiE A RIESY Bit[23: 16] (REB) =&Y Bit[23:16] (RiE)
i 7 6 5 4 3 2 1 0
B MD_DA2
EJid] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
f 2R P
[7:0] MD_DA2 | B&E A #21EEHY Bit[23: 16] (RE) m&®EA Bit[23:16] (RiF)
9.4.9 MD_DA3 (0xC7)
R 9-9 IRiE ARIEEI Bit[31: 24] (RB) sHEEH Bit[31: 24] (RiE)
iz 7 6 5 4 3 2 1 0
B MD_DA3
B3] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
iz 2R iR
[7:0] MD_DA3 | B&iE A #21EEHY Bit[31: 24] (RE) m&E®AY Bit[31: 24] (RiE)
9.4.10 MD_DBO0 (0xCC)
= 9-10 BRi% B BEEAY Bit[7: 0] (REB) mE&EREEY Bit[7: 0] (RiE)
i 7 6 5 4 3 2 1 0
2R MD_DBO
B3] R/W R/W R/W R/W R/W R/W R/W R/W
=LAl 0 0 0 0 0 0 0 0
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i 2R 3%
[7:0] MD_DBO | Bk B #2/EE8Y Bit[7: 0] (RE) s&ERENBit[7: 0] (RiF)
9.411 MD_DB1 (0xCD)
= 9-11 BRi% B #BREEY Bit[15: 8] (RE) m&EREEI Bit[15: 8] (Ri¥)
i 7 6 5 4 3 2 1 0
B MD_DB1
il R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
ivd E=4 1t 303
[7:0] MD_DB1 | BRi% B #2R4EEHY Bit[15: 8] (RE) Z&EREMY Bit[15: 8] (RiF)
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10 PI
10.1 Pl #R{FiiER

1. PIAR:

U(K) = U(k-1) + Kp*(E(k) - E(k-1)) + Ki*E(k) ----- (Uk_min < U(k) < Uk_max)

2. BLE PI_LPF CR ZH7F8810 PISTA=1, PI B3, 4 cycle BitETHK, PI_UK $UBEH.

3. PIRISHOILUERE Q12 71 Q15 830, BHAR Q12, B PI_KP # PI_KI BU#UREIE X Q12,
BERHERSERNEEERMA Q15,

4, U(k-1)F0 E(k-1BRIAR E—IRET UKFD E(k), INRFEKZE E(k-1)EIE, $ES# PLEK
Biran, ANFEZEH P, NMRFTENRZ Uk-NEIE, RKES#H PILUK FF8,

MCU RE— Pl iR, MIREFN L ESER PHAT, T2 PIZEFERATERESE, U
ST XERFEHBMACESE., BFEXER P ZER Pl RBSHEREL—XERNIZES
R, RLEHITERIAIRIE:

PI_EK = X; 11314846 E(k-1)

SetBit(PI_LPF CR , PISTA); V=t

_nop_();

_nop_();

_nop_();

_nop_(); /%% PliBE 5

PILUK =X; 11308846 U(k-1)

10.2 Pl F7FsE8

10.21  PI_LPF.CR (OxF9)

K 10-1 PI_LPF CR (O0xF9)

fi 7 6 5 4 3 2 1 0
=i T2SS RSV PIRANGE | PISTA | LPFSTA
g0 R/W R/W R/W R/W R/W

e 0 0 0 0 0
FB =L fiid

TIM2 S EBHAE M AR TEEF
[7] T2SS | 0: P10 75, PO7 J9fKiPits
1: P10 AREAKTIHEL, P07 NIEBKIPITE

[6:3] RSV REL
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Pl 25& =0
[2] PIRANGE | 0: Q12, BN KPKIBIBMESEE (-32768,32767) XSMSLFREE (-8,8)
1: Q15, BD KPKIBIBUESEE (-32768,32767) XIRSEFREME (-1,1)
Pl BE), BEE—, T—RZIEHEESE
[1] PISTA | 0: RiBzh
1: B
LPF B3I, BEE—, T—HZEEEESE
[0] LPFSTA | 0: REzh
1: Bh
10.2.2 PI_EK (OxEA, OxEB)
% 10-2 PIEKH (OxEB)
iz 7 6 5 4 3 2 1 0
B PI_EK[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
% 10-3 PLEKL (OxEA)
iz 7 6 5 4 3 2 1 0
2R PI_EK[7:0]
E i) R/W R/W R/W R/W R/W R/W R/W R/W
SEM1E 0 0 0 0 0 0 0 0
FER 2R iR
BMAIRE
[15:0] PI_EK -
EUESEE (-32768,32767)
10.2.3 PI_UK (OxEC, OxED)
< 10-4 PI_UKH (OxED)
fiz 7 6 5 4 3 2 1 0
2R Pl_UK[15:8]
Bt R/W R/W R/W R/W R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
% 10-5 PI_ UKL (OxEC)
{i 7 6 5 4 3 2 1 0
B PI_UK[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
SNM{E 0 0 0 0 0 0 0 0
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FE 2 iR
[15:0] PI_UK BBk
' - BVESEE (-32768,32767)

10.2.4  PI_KP (OxEE, OxEF)

7 10-6 PI_KPH (OxEF)

fi 7 6 5 4 3 2 1 (]
Bk PI_KP[15:8]

-] R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0

7 10-7 PILKPL (OxEE)

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

E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
FEB 2R iR
[15:0] PI_KP KP 35

BUESEE (-32768,32767)

10.2.5 PI_KI (0xF2, OxF3)

% 10-8 P KIH (0xF3)

i 7 6 5 4 3 2 1 0
BT PI_KI[15:8]
E:3id) R/W R/W R/W R/W R/W R/W R/W R/W
SlE 0 0 0 0 0 0 0 0
& 10-9 PIKIL (OxF2)
i 7 6 5 4 3 2 1 0
B PI_KI[7:0]
0] R/W R/W R/W R/W R/W R/W R/W R/W
SulE 0 0 0 0 0 0 0 0
FB B fig
KI 23
[15:0] PIKI
BUESERE (-32768,32767)
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10.2.6 PI_UKMAX (O0xF4, OxF5)
7 10-10 PILUKMAXH (0xF5)
i 7 6 5 4 3 2 1 (]
B PI_LUKMAX[15:8]
-3t} R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
% 10-11 PILUKMAXL (OxF4)
fiL 7 6 5 4 3 2 1 (]
B PI_UKMAX[7:0]
il R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
FE E=4 77 iR
[15:0] PI_UKMAX UK B9 ATRIE(E
EVESEE (-32768,32767)
10.2.7 PI_UKMIN (0xF6, O0xF7)
% 10-12PI_UKMINH (0xF7)
fiL 7 6 5 4 3 2 1 (]
B PI_UKMIN[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
% 10-13 PILUKMINL (0xF6)
i 7 6 5 4 3 2 1 (]
ZiR PI_UKMIN[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
FEB E21 7 (::p%
UK B9&/)\PRIG(E
[15:0] PI_UKMIN

EUESEE (-32768,32767)
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11 LPF

11.1 LPF i#&{FikER

1. LPF A=:

Y(K) = Y(k-1) + LPF_K*(X(K) - Y(k-1))
2. BECE PI_LPF CR Z723RH0 LPFSTA=1, LPF /8&0, 4 4 cycle [Ei+E5H, LPFY SUEEH .
3. Yk-DEEAR LRI Y(K), IRFELNLT Y(k-1)8E, BESH LPRY F7=E:8.

11.2 LPF 5778
11.21  PI_LPF.CR (0xF9)
2 11-1 PILLPF.CR (OxF9)

v 7 6 5 4 3 2 1 0
B T2SS RSV PIRANGE PISTA LPFSTA
Bt} R/W R/W R/W R/W R/W
E4E 0 0 0 0 0
FER i R
[7:11 | BE5E% 10-1

LPF B3, HHE—, T—IZIEHEES

[0] LPFSTA 0: AEzh

1: Bah
11.2.2 LPF.K (0xDD)
% 11-2 LPFK (0xDD)

i 7 6 5 4 3 2 1 0
E=4 i LPF K
Eit) R/W R/W R/W R/W R/W R/W R/W R/W
ENE 0 0 0 0 0 0 0 0
FER 2R R

B R

[7:0] LPF K _

BVESEE (-128,127) XYRISERREUE (-1,1)
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11.2.3  LPF_X (0xDE, OxDF)
% 11-3 LPF.XH (OxDF)

fi 7 6 5 4 3 2 1 (]
Bk LPF X[15:8]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0

%< 11-4 LPF XL (OxDE)

v 7 6 5 4 3 2 1 0
BR LPF X[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FER 2R 3%
WAE
[15:0] LPF X o
BUBESEE (-32768,32767)

11.2.4 LPEY (OxE6, OxE7)
% 11-5LPF.YH (OxE7)

fi 7 6 5 4 3 2 1 0
BN LPF.Y[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
E=RA =] 0 0 0 0 0 0 0 0
%= 11-6 LPFYL (OxE6)
fi 7 6 5 4 3 2 1 0
BHR LPF.Y[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
E=RA =] 0 0 0 0 0 0 0 0
FEB B faik
[15:0] LPEY AHE
BVESEE (-32768,32767)
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12 FOC/SVPWM
12.1 FOC/SVPWM 2{Ei} A8
1211 &

FOC/SVPWM ERAFF% FOC, B FOC, B SVPWM N A&, HF SVPWM Z FOC
RIREVFE, PAT FOC/SVPWM #RIR{EFR FOC 18k, FOC fEA—MMRIZBVEIR, HEATIERIEHE
B$P{=1E, DRV.CR FH17238Y FOCEN fEJ9 FOC #RIRBV(ERENL, FEIRIE FOC R Z A, WURKIZIL
E—, BN FOCBRFTIELIE, FOCHBRXFERUETEMRE, ANELTES.

FOCRREZAEER, PlIiZHIsR, LIRERIRRR, MERR; JURAAREEAELEERET
T HALL FOC #=4l; taJLABXE MCU ZIE HALL (S SLA HALL FOC #=2i#l, FOC 2R NERE
DHERAF, AFPETLEE IDIQSEE, ML/ PWM IREIEHL, @i ADC BaiRE
EBRIEERRAIR,

A) T HALL FOC #2#l: RAAEMAEERAERRERFLIIEE, RitEEAEEM MCU &
EEAR, REMBHBIICN;

B) & HALLFOC #=#ll (8 HALL/XX HALL/= HALL): FOC #EHiRtAERAEO, MCU X
& HALL ES#TLIE, FEIAE, 1$AEELSE FOC RRANT,

IDREF + o L VALR. . — _
Lol Ll
» Foc_cvPy | DRIVER Q
A IPARK ICLARKE ZZ - SVPIM [ >< PMISM
; r3 ) -
1QREF @ > Pl uQ > VBETV > = il
. A
A
D <P <A
PARK CLARKE
1Q __IBHT _ 1B
B}
THETA
THETA |
EOME > OUT | _gUALP
. B §
aUBET

12-1 FOC [RIBIEE]
121.2 SBFHA

FOC fEHRIB R IRRIRIEA IS, FLLK A D R (DREF)F Q HEBRIQREFEASE
Ao BRINFEXIEE-BRWARZE, FERE FOC R HINEE EOME I MCU 5(# P
IR IRE(E SHITIETINR BN RIEF ,

121.3 Pl {ZHIE8

FOC #=IREEM 4 1 Pl =828, 23INAT:
1. ¥rFHi@EEd): DMWY PLZEIER, SE BN IDREF BERIRER ID ENRERA, LLF)
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% DKP TR 2L DKI TS Pl #ZHI281EAE, DMAX #1 DMIN Xt#atH#1TIRIE, F&/aHit D e
= UD,

2. HEFIHEEE: QMY PIIEHIZE, SEEM IQREF BERIRER IQ EARERA, L
F 0 QKP FIFRD R %L QKIET Pl =2 MRS, QMAX 7 QMIN SR #TIRIG, &ML Q HiH
£ UQ,

3. AEME: AER0PIHEHIZE, LEAIRE EKP MMD R EKIET Pl iZHz3MEE, &2
M EERE ETHETA,

4. PLL{AE: PLL f452309 Pl #2128, LEBIZREL PLLKP FFRSD ZEX PLLKI IFS Pl =28
fE, RBWHAEERBRE EALPHA 1 EBETA,

12.1.4  LFREEiR

12.1.4.1 PARK i#¥i

M» VALP (V) |
uQ (V) TPARK

THETAC ) | VBET(Vs ),

=

Vo = Vgecos 0V, *sin0
Vg = Vg*sin0+V, « cos 0

12-2 PARK i¥ 25
2233 D 70 Q $89 PI #=HIBRE, TTIRBHEN d-q LIRARNBEXE=HFH NS E UD 71 UQ,
XENBRELIYTIREESHTIEE 3 HBNBE, B, FH PARK BTIREBEREMN 2 H
liEhk d-q LARATHRE 2 HERLE a-B &RE,

12.1.4.2 CLARKE %31

- A
v
VALP (V) ERARE Y
ICLARKE | Vr2 |,
v B‘ VBET (V B ) v
. 3 .

Vo=V
Vo= (Vp+v3+V,)/2
V3: (—Vﬁ,«/S'Vu)/Z

[l 12-3 CLARKE ¥ %
BT CLARKE RSB EREMFRLE 2 o-B BIRRTIRTIERLL 3 M SHEFSEYITRA,
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12.1.4.3 CLARKE %

TA(1.)

——— TALP (I.)

1B (1) CLARKE
4“ ) IBET (1)
4">

la + lb + lc =0
:[U = Iil
Ip= (T.+2+1,)/V3

12-4 CLARKE i
CLARKE THGBEIRM— 3 # 2 N E FLIRRDIRE 2 # a-B BIEFLITR,

12.1.4.4 PARK &

TALP (1)
e ID (1) I
IBET (1) PARK
R

IQ(I
THETA( 6 ) M’
.

Tg= T *cos0+Ig «sin®
Ig= -Ta *sin0+Ig ¢ cosf

12-5 PARK Z5ita
PARK THEIG M 2 #H a-B BIE FLIRA TP BEE 55 FHOEHEERY 2 i d-q 245 R,

121.5 SVPWM

FRXEKEFFISVPWM)ETER FOC Z=HIN— M EEANED, HEERRERAEER
= EBEEXENTHIRLGR S ERFIEEHT, ERRIRD¥RRE HBRINERD 2R BHLIER
%, BREERERKEN, MEARSNFIARE,

SVPWM =4 3 BB B EESHERFES, SHEKENTESEHNTEHANT—KS
2, ZHEYEEROSHAHMTARMRSZ—, AIFELREE oERRERYE (+) BLIRTAR
M (-) B4, XESTHEETRMHIEE 28 = 8 ulsiRES., Hbh=iBRESI0EERIE
wtE (+) BERRARYE (o) BLRIRIPNSENATIRS, RALESRHBZBEHRT
FLHEE, XRIPIREE SVPWM EEEDPREHNRR . ERATPRERTZNER MEPREE
Iekzapmin 60 BHXE.
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U120 (010) U60(011)

U180 (110) U0(001)

0240 (100) U300 (101)

12-6 SVPWM K E1ZHl
SVPWM B RAFEIR MABEES S ENFRRNMEAZEBEXRE, Rig UOUT 25
EN=EBEXRE, ZEXEMT U60 f1U0 ZENKER, MNRELE PWM FEE T HAiE, U0 Y
HIHETE A 2T1/T , M U60 BY5HETE A 2T2/T, MEANEEFIIBEEA UOUT, T0 RREE
A EFRBRBENE, BIEMNT TRKE.
U60(011)
T0 = LHRE

T=4+T0 + 2Tl + 2+T2 = PWME
Ugyr = 2 * T1/T = U0 + 2+ T2/T = U60O

777777777777 Uour
y
y

2+ T2/T « U6O,

U0 (001)

2+T1/T U0

12-7 SVPWM BESHK

* 12-1 TEXEFFE L[S

C#H B#H AR Vab Vbe Vea Vs Vs x&
0 0 0 0 0 0 0 0 U(000)
0 0 1 Voc 0 ~Vie 2/3Vpe 0 uo
0 1 1 0 Ve ~Voc 1/3Voc | 1/3Voc Ué0
0 1 0 -Voc Voc 0 -1/3Voc | 1/3Vic U120
1 1 0 -Voc 0 Ve -2/3Voc 0 U180
1 0 0 0 -Voc Voc -1/3Voc | -1/3Voc | U240
1 0 1 Ve -Vic 0 1/3Voe | -1/3Voe | U300
1 1 1 0 0 0 0 0 u(111)
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12.1.5.1 +tEl SVPWM

FEREEBRFFRNT, FOC HEXEEFEALRI SYPWM EIH A, WEHEBRFFERL
T, BEE FOC_CR2 Z1728HY F5SEG=0, MiEFtERI SVPWM aiH AR,

PWM1

PWM2

PWM3

TO T1 T2 TO TO T2 T1 TO

12-8 HERE SVPWM it EB T
12152 "B SVPWM

AR SVPWM S A RN B BRRFRA TER, FEEE FOC_CR2 HiFaail
F5SEG=1,

PWM1

PWM2

PWM3

TO TO T1 T2 T2 T1 TO TO

12-9 AR SVPWM BB E
12.1.6  TiF§l

/3= EER T Yo LMERISIAFITNAE, Bt & FOC_CR1 172809 OVMDL {ERE D B HITNRE
SiEEIEREE, MHESRUK 1.15 45, BI FOC_UD #1 FOC__UQ FIE*19RIE{E MAX/MIN 195K
1.15 &,

121.7 ZEX*ME

TEXAM2RNAFR/=BEENXT, BE FOCTSMIN HFRRERXIMEE, MEEMHT
BN TFAMERISA—R, BRNEZESIIF—R

12.1.8 EHRBEXRE

FOC IR EFEEREBNNBLBEEMN=/RER, I FOCERTIEZRI, FEERE ADC (BE
ADC_CR 772809 ADCEN=1) flizfl, HEEMEXIRESFHR, ERFFELE ADC BEMME
B, 1RHE FOC_CR1 FHFas0Y CSM o] LUGIR S B HEBIRRE, IWEBFHERMRFE = BEBRR
¥, EEBERRFFRATINEE 4 ABLER itrip BIRFEBE; EXNEBEEBRFFEELTE
INEE 0 79 ia BRIFEE, B8 14 ibHRIFEE, E=0BEBRRFER TEIAEE 0 /9 ia B9
EIFEE, BE 15 ib fIRFBIE, B8 4 5 ic WERIFEE., BABE 2 HEBLBENRTEEE,
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12.1.8.1 B AR H#IER

BLE FOC_CR1 Z723H7 CSM=0, BNiEF B B fH R MRAFAR T, AR BEBRFIFRA T, FOC
RIRFE T E=8 10 DI KIEX BB itrip (BIE 4) HTMIXKE, EIHEEE T nXE
3 FOC Rz H e fa XS B L4 B EHI TR

SEXBHESFINERKIFLETE, FOCERE BRI IR ERIZE XY B SRAFE BT
B, RIEEXFREEME T1 T2 0P ERE, B, AFTTLURE FOCTRGDLY HiFeaxdKiFhy
B TR A E IR . fiR1% MCU BY 99 24MHz(41.67ns), FOC_TRGDLY= 5, MIFER 41.67*5=208ns;
FOC_TRGDLY 79 OxFB(-5), MI#Z#I 208ns,

BHEEAXRFSFEXREFOABENER, BLUFEANMEHENREED, ARPEIZIRE
TS (TS=&/\&EObY[E+IEXAYE]), FOC {RERIRHE TS X PWM IRAZHITIAEE,

12.1.8.2 W= PEEH#IRDS

start start
calculation calculation
ude udc
A trig trig

Y Y
BN | \¢

!5.6us ! 5. 6us |
<> <«
ia/ib/ic ia/ib/ic
trig rig
de_rdy|
' g
Y

-t

Lrgidlp

pwm_al | | ,_

pwm_bl | |

12-10 Y =B PR RIAFRAFIE

fic & FOC_CR1 578889 CSM=10/11 #1 FOC_CR2 & 78389 DSS=0, BMi&#EIN/=¢EBEEBAR/T
FXRIEER, ERN=BEBRINFRFER T, BE FOC_TRGDLY HERREXN =B RNEP—
18 (IREBXRER ia/ib/ic WEP—) BURERY, HREFTESRENBIM—BEHTRE, &
THER A P XIE Y FOC RRIZH ST AN B4 BEHRITEME ., FETRI S BIRFIEIALE
REBMNIZE=HHBERRERIYESEEXE (B pwm_al,pwm_bl,pwm_cl=111) , {Ri& MCU 83§04
24MHz(41.67ns), FOC_TRGDLY = 0xB2, 24 FOC it #1283 [@ T 14, 7£ T =481 41.67*50=2.08us
Xt ia/ib/ic R¥F, REFFTERBINMAE ia/ib/ic KiF,
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E 12-11 =B BRI E RAFER

& FOC_CR1 Z57x8389 CSM=10/11 #1 FOC_CR2 Z1x&309 DSS=1, BMi&iFEN/=BEBRI
BXEERN, EN=BHEEBRARERERAT, —MRAREE—R, B8 EKEARRIXN—H
B (RIBBEKRER ia/ib/ic WEP—R) #ITRE, F—PEREERE ia/ib/ic, EZNEK
AR E B —1HEBR ia/ib/ic, MR EXN=AEBROVEPHITRIRRKE, EIHEEER T IHEIK
B2 FOC B HIZE ST G X B 4 BB FEiE 1757 4% . @313 FOC_TRGDLY HFERIZEXI B ia (@& 0),
ib (B& 1), ic (@& 4) HEHEN, FEFRNEBRFHENNENZERNIZEE ia/i0/ich RHER
HESXEXE (B pwm_al,pwm_bl,pwm_cl=111) , {Ri& MCU BF§pH 24MHz(41.67ns),
FOC_TRGDLY= 0xB2, M= FOC it#fz3m Tit#L, A& FimBHa0 41.67*50=2.08us X EBIRFKIE,

12.1.8.3 MREEE

EREBRFELER, FTLLADC REFFIRESMARRRSEREN—¥, ANTEENINRSE
EREEEE, FOCHEHREIAR 0x4000, {ER2E A ADC EENRENEHRIVEESSHEIAE

SXMEFERE, BRI EEESHTRE, REDENT: 7 FOCRRATIIE, =+8H
i 18152 5 BB EHERS AR R 89 BEH 1T SR, KREHEEHEESFE FOC_CSO, fRig ADC
RUEBESERE 0 ~ 5V, BN 2.5V, M FOC_CSO = 2.5/5V*32768 = 16384(0x4000).

1. % FOC_CR2[CSOC]=00/11 B, T FOC_CSO 2{Z2Z ITRIP 1 IC BIEfE;

2. ¥ FOC_CR2[CSOC]=01 B, B FOC_CSO 21&4 IA HIE#;

3. % FOC_CR2[CSOC]=10 B, B FOC_CSO 218 IB HIE .

1219 AEER

] dn]

ARERESAEMERR, BEER, HEAEFBIMRMER, ARNKRD LFPER:
1. TeERHAE

2. BEAE

3. MERMERE

4, HEREBHEBEE
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*12-2 BEFRR
RFAE ANGM EFAE fAERIR

1 X X T3k 32 bl 7

0 0 X SRR

0 1 0 hEREERAE

0 : : (HEEE> EFREQMIN: (HEREERE
(HEEE< EFREQMIN: {HERRHIRE

12.1.9.1 e 15758 il Fa FE

Tesg g% S HAE THETA, &E RTHESTEP, NNEE RTHEACC, NBIKEIT4188 RTHECNT A5
35 /NS

i®E RTHESTEP(32bit) = & RTHESTEP(32bit) + HNi&EE RTHEACC(32bit,= 16bit {85 0,
1 16bit TEL);

AE THETA(16bit) = FE THETA(16bit) + #&E RTHESTEP( 16bit)

Tesgiasl BN ERES, BE FOC_CR1 Z17880Y RFAE = 1, {FREICIKINGE. CIFIERE
MNMEEEE# T —IRCREE, TBRITEEIN—, HItEUEIAR| RTHECNT, RFAE E4HES, TCiK
755K, BIR A RE, 1RIE FOC_CR1 178809 ANGM KIELE , ANGM=1, fER B4 E28; ANGM=0,
REXREENAE.

12.1.9.2 BhfAE

s AERAE THETA, & E RTHESTEP AL, AX9:
£ THETA(16bit) = A THETA(16bit) + #&E RTHESTEP(S 16bit)
R A E S RAER:

1. FOC_CR1 Z7#28# RFAE = 1, FOC_CR1 772889 ANGM =0, BNMEIRINAE/E1D#RIE
RS, LEATHERE RTHESTEP ACH LR KL HIRMEVERE, HEX TSI R ERIRSE
SBRIINGE,

2. FOC_CR1 Z772889 RFAE = 0, FOC_CR1 Z772389 ANGM = 0, BEIRZiSNEIAERR,
AERRRBENARE, WITHIRE RTHESTEP A4 5 S 17E300401A1R E , 4% E RTHESTEP
=0, ILMMENINAE; 2%EE RTHESTEP =0, TSI HALL FOC #2# (HALL FOC =4I R
2: HALL{ESZEI%R, MCUEBLHZHmIAENEE, 5i# THETA #1 RTHESTEP F#HITIEIE).
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12.1.9.3 HERAE

1A

1B
B THECOR
UALP >

-
— theta_ss theta_ est
UBET theta o]l gx(l)ggg _SS, < >
EK1 ETHETA

EK2 | EOME
EK3

EK4 )

KSLIDE
__EKLPFMIN | ESTIMATION EALP

_ERP EBET

EKI » ESQU
PIRAN >
FBASE
OMEKLPF >
EBMFK )
EFREQACC
__ EFREQUIN | FORCE

EFREQHOLD | ANGLE

THECOMP

12-12 (B =R RIEAEE

HERRENBHNERMEE, REAPBANENSHNEZFSLY, BHAE. FENRE
ENBEIR.

1. HERLERE

HERRIEAFBANBNSHNEFSHEMZENEE, FIRENENBRMBESEE
EHTEE, MESIRBERBEFENAE, MERTERE PLL RVABRIEN, @ FOC_CRT
2178309 ESEL i# 17 E,

2. HEREHBE

EFREQMIN
> omega <

% EFREQMIN
01 poue THETA ETHETA

EFREQACC + ‘ 1 CALCULATION
. J A

EFREQHOLD
7-1

12-13 (hE R A ERIEEE
HINEESERHINEERNL, BT BHNEHMET, BNRMERN, SHERENHR/), HEFEER
HENAEMREFERANIZE, TaELSBIBEMAN, RUEXMERT, HEEHHETA
B, RIEBAIRFIEE,
BcE FOC_CR1 Z772800 EFAE = 1, H{HESRLERE omega N FRFIRENSR/IME
EFREQMIN, IEEEEN, BHEIREM 0 FFi8, SMNCEERSEEESE EFREQACC 181N, RIIRE
EFREQHOLD #TRAIEMRIE, fHRTIEEIEARLEE EOME HaEHH EERE G EEAE
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ETHETA; 2§ omega XF%F EFREQMIN BY, HHEEERE omega fENRLEE EOME,
3. AEYBI®
A

0 estimation theta
actual theta

s -
0 ¢———————————— RAMP theta————— W —7—ESTIMATION theta—————P» t o
—p
SMOOTH SWTICH

12-14 RAEFiEtiRi%

RINECE FOC_CR1 Z1288/0 RFAE = 1, ANGM =1, BIRAEIEIRINGESTNEN, TCHERIT
Mg EEEN, ZERNERETD, AEREAEGERE, ERMEAEBRESLKEHAEREFE
RE, BRLERE, MRBENEEZFIAEERGRGERE, JaBTAENREES|RE
Bz, ALEEFBIRER,

TESRLERET, RANMEERAE ETHETA FIICHEFIRE theta_ol BURZE/NFETF THECOR, MIA
RAERER), BEEE ETHETA fEARERL; BRINKEEKXTF THECOR, NS MEEEH
theta_ol [8] ETHETA 89{&5#, LA THECOR BISKHTHBEIEH i, Him=E/\F THECOR, B
BRI ETHETAERARERE.

4, REIME

*ME{E THECOMP LB M E#TAMEM Y, THECOMP RSN 1, ARAME, RSN
0, MIEAMZ,

12.1.10 EBHICEIS#

FOC HRIEZERIIES, AP EELHNAEE THETA FIhEEE EOME, R IEE
BAEMSINSE, BPYLURESHH EBNMLISEIRS, FOC ERIZBMH AT LS
1. AEETHETA

CLARKE #£3R X FREEH#REY ALPHA E257 IALP (BN IA), BETA 3R IBET
ALPHA iR B 5h% EALP, BETA iR 502 EBET

2. HERAEETHETA, HE&EE EOME

3. DHIEEUD, QIEEUQ

4, DHEERID, QMERIQ

5. IPARK 1R3RAAHREEIRAY ALPHA SHESE VALP, BETA HEB/E VBET
6. TBE#EE UDCFLT

7. ZHHEFRIAIB,IC

8.

9.
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10. RERFEFES ESQU
1. INZ POW

12.1.10.1 XL RS

FOC R EZANIRNERNEVIER, BEEESEBRHEA IDREFIQREF 379 0, #H/E5) FOC &
R, oJLAUES EEAEAE ETHETA FIfAEEE EOME BMEHIRTEHNAVAZ, 2 ETHETA [@ F&ER
5y & EOME AK{E, MAEREPRT, FELFE, BLURHIAERIEEN,; = ETHETA [
TiZREE EOME NIEE, NAIRKEPRTS, TEERREESREESEN.,

121.10.2 REBZHHBIEN

HERRIFEANENSEEEL o MKRBEEE EALP 1 B #HKRBENE EBET, ALLHEH ea?
+eB? B ESQU, AP EIMRYE ESQU BMEFIEENEVRE, TUSEMERRIF, RBERIPEFINEE,

12.1.10.3 Ip=

BT FOC RERRY SVPWM 1RIRSEIBRFEEBIE, URIERENEGLBEE, £I3HESE
nE,

12.2 FOC F1Fs%

12.21 FOC_CR1 (0x40A0)

%< 12-3 FOC_CR1 (0x40A0)

fi 7 6 5 4 3 2 1 0
Z# | OVMDL | EFAE RFAE | ANGM CSM SPWMSEL | SVPWMEN
il R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB B2 iR

A HIERE

[7] OVMDL | 0: Zit

1. fE8E

ESTIMATION Force angle enable ({h& 835 EfERE)
FaefE, AMERMAESRENSAE, HENDREGERAEDR
0: ZIt

1. fERE

[6] EFAE

Ramp Force angle enable (3&|1EE fAEFE#E)

fFaefE, AEHMEKERREIZAY, TEHKERGRIE ANGM M EHNNREIGE
(5] RFAE ERRTVERAMAET, [EBY RFAE BHEZE

0: ZIt

1. f6ge
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Angle mode (REET)
RFAE=0 B, AENRRThERIRA
[4] ANGM | RFAE=1 Y, TEHELERIGTIIREE REoNIRH
0: huiE
1. HEEN
Current sample mode (EEERHEFEDR)
[3:2] csM x0: EBERPERE
01: ¥XEBESRA¥
11: =EBfEXRH
SPWM &3 FHIR %R
[1] SPWMSEL | 0: EAfRM
1 XARM
SVPWM/SPWM #8148
[0] SVPWMEN | 1: SVPWM
0: SPWM
12.2.2 FOC_CR2 (0x40A1)
% 12-4 FOC_CR2 (0x40A1)

i 7 6 5 4 3 2 1 (]
2R ESEL RSV F5SEG DSS csocC uQD uUDD
il R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
FEB E=4 7 i::p%

ESTIMATION select (&2 &Ei%EE)
0: SMO (iB1%)
[7]1 ESEL .
1: PLL (${#83F), ItBY FOC_KSILDE ZHF888 PLL B9 Pl #2889 KP,
FOC_KLPFMIN %7728 79 PLL 89 PI = 2889 Kl
[6] RSV R
FOC =EBHEB KM T SVPWM i@HI A &R (RBEBREFEELR 1)
[5] FS5SEG | 0: 7 BR=Lik#R
1. 5 EReliksR
W= fEEBREERER
[4] DSS 0: IFREERN: — KA RIERBER
1 REFREFER: 8MHRABRRERERBER, BESNHRAREE—X
Current sample offset calibrate  (EBFiEIERERME)
(3:2] csoc Bo&izfiI, X FOC_CSO BiRME, BEBMERMFNY, BEEN 00 3§ 11 X itrip X
i, NEBPARAERT, BEE 9 01 Xt ia IR, BoE 9 10 XY ib ARE; =EB AR,
BEER 01 Xt ia 1, BREJ 10 Xt ib B0, EE 00 2 11 X ic I,
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00,11: itrip # ic
01:ia
10:ib

Q i Pl = HIRRZELE, ZRIFEY, FOC_UQ BYEARFEH Pl iZHIZREHN

[1] uQb 0: REIE
1: 2k
D # Pl {22828 1F, 21F8Y, FOC_UD MYERBH Pl =428 E 5
[0] uDD 0: R
1. 21k
12.2.3 FOC_TSMIN (0x40A2)
% 12-5 FOC_TSMIN (0x40A2)
i1 7 6 5 4 3 2 1 (]
B FOC_TSMIN
i} R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FEB E=4 i::p%
BHEREER T, %4 ADC REMBNR/NEA
[7:0] FOC_TSMIN W=EBERIFER T, TEXAME
SEE (0,255)
TS= RHEHOAT + ZLXAETE DT
fRi& AT=1us, DT=1us, TS=2us, #HiFFEA 62.5us TS=2/62.5*4096=131
12.2.4 FOC_TGLI (0x40A3)
% 12-6 FOC_TGLI (0x40A3)
i 7 6 5 4 3 2 1 (]
ZiR FOC_TGLI
il R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB E=4 i::p%
LS EERKIHER
7:0] 0C TeLl LINEEATEERES, BIE driver W EFER/NS @D LA TF—
- EENEX, RBNLFEFE, SEKPNTFRERE, F8E,
SEE (0,255)

BRISER/NT 1 us B9ZRKID, DT=1us, #iiKEEAN 62.5us

FOC_TGLI =2/62.5*4096=131
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12.2.5 FOC_TBLO (0x40A4%)

7 12-7 FOC_TBLO (0x40A4)

i 7 6 5 4 3 2 1 0

AR FOC_TBLO
£ R/W R/W R/W R/W R/W R/W R/W R/W
e 0 0 0 0 0 0 0 0
FB =L ik

= SBIRET I ERIRRIFFRREYE, = TFSEREE/NTF FOCTBLO,
[7:0] FOC_TBLO AR ZIEBIRT, RASRGIZGRER.

BE (0,255)

RIZ THS@EEE/NTF 1us REE&E, FOC_TBLO =1000/41.67=24

12.2.6 FOC_TRGDLY (0x40A5)

%< 12-8 FOC_TRGDLY (0x40A5)

v 7 6 5 4 3 2 1 0
BR FOC_TRGDLY
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FER 2R ik

B

BEEREER: ADC BB EMALT
SEE (-128,127)

W= EBRARAFIER: BIRREN
TRGDLY[7IEBERENNAE T HBHN THRXEHE LA XE:
TRGDLY[7]=0: EFXIiE; TRGDLY[7]=1: TFEXia

S6E (0,DRV_ARR[6:0])

[7:0] FOC_TRGDLY

EEERFER: RI& MCU BF5h 5 24MHz(41.67ns), TRGDLY =5, MIZER 41.67*5=208ns; TRGDLY
73-5, MI$Z#T 208ns

WM=EERHFE: RI& MCU BF5hA 24MHz(41.67ns), TRGDLY = 0x85, M DRV i+#i28m Fit],
ETBE4AT 41.67%5=0.208us #H1TRAE; TRGDLY = 0x05, W2 DRV =80 Lits, T as4E
41.67*5=0.208us #1TRHE;

12.2.7 FOC_CSO (0x40A6, 0x40A7)

% 12-9 FOC_CSOH (0x40A6)

i 7 6 5 4 3 2 1 0
AR FOC_CSOI[15:8]
B3 R R/W R/W R/W R/W R/W R/W R/W
EufE 0 1 0 0 0 0 0 0
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7 12-10 FOC_CSOL (0x40A7)

fi 7 6 5 4 3 2 1 (]

Bk FOC_CSO[7:0]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FEB 2R iR

HREEEE

BLE FOC_CR1 F7788#9 CSOC, X FOC_CSO BiXfEE, Tifs
[15:0] FOC_CSO B RESRAEARTUR itrip B, WEBMAREERE ia, ib B, =5

KiEtEX 0 ia, ib, ic B,

EVESEE (0,32767), MSB1ER 0

{Rig ADC BB [ESEE 0~ 5V, &N 2.5V
M FOC_CSO = 2.5/5V*32768 = 16384(0x4000)

12.2.8 FOC__RTHESTEP (0x40A8, 0x40A9)

7% 12-11 FOC__RTHESTEPH (0x40A8)

i 7 6 5 4 3 2 1 0
B FOC_RTHESTEP[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
% 12-12 FOC__RTHESTEPL (0x40A8)
i 7 6 5 4 3 2 1 0
B FOC__RTHESTEP[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
FEB =4 (13U
Mg iR E; &5 FOC_THETA —
RS ERE
[15:0] FOC_RTHESTEP | #{4iE: HEnEfE
BVESEE (-32768,32767)
7¥: FOC_RTHESTEP WZBA 32bit, REMAFSAL, & 16 LS

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit,/= 16bit 189 0,{& 16bit TJ&e);
THETA(16bit) = THETA(16bit) + RTHESTEP(= 16bit)
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12.2.9 FOC_RTHEACC (0x40AA, 0x40AB)
3 12-13 FOC_RTHEACCH (0x40AA)
i 7 6 5 4 3 2 1 0
BIR FOC_RTHEACC[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0
% 12-14 FOC_RTHEACCL (0x40AB)
i 7 6 5 4 3 2 1 0
BIR FOC_RTHEACC[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
FER 2R i p%
JEKAEIRAINEE; 5 FOC_THETA —24
[15:0] FOC_RTHEACC BUESEE (-32768,32767)

7£: FOC_RTHEACC REF/ 32bit, =LA

Urde =

=

i, 1§16 o]

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit,/ 16bit tE9 0,1& 16bit TJ#L);
THETA(16bit) = THETA(16bit) + RTHESTEP(= 16bit)

12.2.10 FOC_RTHECNT (0x40AC)

%% 12-15 FOC_RTHECNT (0x40AC)

f 7 6 5 4 3 2 1 0
B FOC_RTHECNT
B3] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE 2R b p%
B3 X #= RTHECNT*256
[7:0] FOC_RTHECNT e IheE(FERE/E (FOC_CR1 ZF1F838Y RFAE=1), S MNzEEAE#T
—RICIHEE, HCH IXREIXZE RTHECNT*256 7, NEiK4E
12.2.11 FOC_THECOR (0x40AD) BLDC #H
% 12-16 FOC_ THECOR (0x40AD)
iz 7 6 5 4 3 2 1 0
2R FOC_THECOR[7:0]
B R/W R/W R/W R/W R/W R/W R/W R
SNME 0 0 0 0 0 0 0 1
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FE 2 fii
fEMRZIEE:

YHeksEsR, NRBGEERS, ATFHERENRCEAEFEEREZ,
FEEEFEHR; 85 FOC_THETA —%
BUESER (0,255)

[7:0] FOC_THECOR

12.212 FOC_THECOMP (0x40AE, Ox40AF)

% 12-17 FOC_THECOMPH (0x40AE)

i1 7 6 5 4 3 2 1 0
AR FOC_THECOMP[15:8]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
% 12-18 FOC_THECOMPL (0x40AF)
i 7 6 5 4 3 2 1 (]
2R FOC_THECOMP[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
FE E=4 iR

AEWMRE: AESEAELARERN LAMREFAIGEESRFELNEL
[15:0] FOCTTHECOMP | /E; 1835 FOC_THETA —%
BEBRE (-32768,32767)

12.213 FOC_DMAX (0x40B0, 0x40B1)

% 12-19 FOC_DMAXH (0x40B0)

i 7 6 5 4 3 2 1 0
B FOC_DMAX[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
& 12-20FOC_DMAXL (0x40B1)
i 7 6 5 4 3 2 1 (]
ZiR FOC_DMAX[7:0]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
FE =4 (::p%
D $#AY Pl =HIZSAY%IH UD B9 _EFR(E
[15:0] FOC_DMAX
BUESEE (-32768,32767)
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12.2.14 FOC_DMIN (0x40B2, 0x40B3)
X 12-21 FOC_DMINH (0x40B2)
i 7 6 5 4 3 2 1 0
AR FOC_DMIN[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
X 12-22FOC_DMINL (0x40B3)
i 7 6 5 4 3 2 1 0
AR FOC_DMIN[7:0]
el R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE £zt 303
D #H#Y Pl 12 HI28H95 H UD BT PRIE
[15:0] FOC_DMIN
EVESEE (-32768,32767)
12.2.15 FOC_QMAX (0x40B4, 0x40B5)
X 12-23 FOC_QMAXH (0x40B4)
fiz 7 | e | 5 | 4 | 3 | 2 1 0
AR FOC_QMAX[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
& 12-24 FOC_QMAXL (0x40B5)
i 7 6 5 4 3 2 1 0
2R FOC_QMAX[7:0]
i R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FEB B 303
Q B9 Pl 2FI2389%H UQ B9 LFRIE
[15:0] FOC_QMAX
EVESEE (-32768,32767)
12.2.16 FOC_QMIN (0x40B6, 0x40B7)
% 12-25 FOC_QMINH (0x40B6)
{3 7 6 5 4 3 2 1 0
AR FOC_QMIN[15:8]
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
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%< 12-26 FOC_QMINL (0x40B7)
i 7 6 5 4 3 2 1 0
ZHR FOC_QMIN[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA =] 0 0 0 0 0 0 0 0
TR R ik
Q H#8Y PI &= HIZR8YM L UQ U TIRIE
[15:0] FOC_QMIN
BUESBE (-32768,32767)

12.217 FOC_UD (0x40B8, 0x40B9)

% 12-27 FOC__UDH (0x40B8)

i1 7 6 5 4 3 2 1 (]
ZHR FOC_UD[15:8]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
% 12-28 FOC_UDL (0x40B9)
i1 7 6 5 4 3 2 1 (]
ZiR FOC__UD[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FEB B2 iR
D 8 E

[15:0] | FOC_UD | @3 D 9 Pl 1=HIssE BB E
EUESEE (-32768,32767)

12.2.18 FOC_UQ (0Ox40BA, Ox40BB)

%< 12-29 FOC_UQH (0x40BA)

fi 7 6 5 4 3 2 1 0
BN FOC_UQ[15:8]
St R/W R/W R/W R/W R/W R/W R/W R/W
$=LA =] 0 0 0 0 0 0 0 0
7 12-30FOC_UQL (0x40BB)
fi 7 6 5 4 3 2 1 0
B FOC_uUQ[7:0]
XE R/W R/W R/W R/W R/W R/W R/W R/W
suE 0 0 0 0 0 0 0 0
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FEB B fiid

Q HEBE
[15:0] FOC_UQ | & Q ##Y PI=HIsSELBE
BUESEE (-32768,32767)

12.2.19 FOC__ID (0x40BC, 0x40BD)

%< 12-31 FOC__IDH (0x40BC)

fi 7 6 5 4 3 2 1 (]
ZiR FOC_ID[15:8]
E-Jid] R R R R R
SiiE 0 0 0 0 0 0 0 0
% 12-32 FOC_IDL (0x40BD)
i1 7 6 5 4 3 2 1 (]
ZiR FOC_ID[7:0]
E-Jid] R R R R R
SiiE 0 0 0 0 0 0 0 0
FEB E=4 7 iR
PARK T & H#Y ID
[15:0] FOC_ID
BVESEE (-32768,32767)

12.2.20 FOC_1Q (0x40BE, Ox40BF)

%< 12-33 FOC__IQH (0x40BE)

i 7 6 5 4 3 2 1 (]
ZiR FOC_1Q[15:8]
it} R R R R R
SE 0 0 0 0 0 0 0 0
& 12-34 FOC_IQL (0Ox40BF)
i 7 6 5 4 3 2 1 (]
ZiR FOC_1Q[7:0]
il R R R R R
SE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
PARK ZTHEHHY IQ
[15:0] FOC_IQ N
EVESERE (-32768,32767)
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12.2.21 FOC__IBET (0x40CO, 0x40C1)

% 12-35 FOC__IBETH (0x40C0)

i 7 6 5 4 3 2 1 0
B FOC_IBET [15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
% 12-36 FOC_IBETL (0x40C1)
i 7 6 5 4 3 2 1 0
B FOC_IBET [7:0]
E- it} R R R R
SifE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
B33t IBETA
[15:0] FOC_IBET
EVESERE (-32768,32767)

12.2.22 FOC_VBET (0x40C2, 0x40C3)

% 12-37 FOC_VBETH (0x40C2)

fir 7 6 5 4 3 2 1 0
BN FOC_VBET[15:8]
£ R R R R R
=Ll | 0 0 0 0 0 0 0 0
% 12-38 FOC_VBETL (0x40C3)
i 7 6 | 5 | 4 | 3 | 2 [ 1 0
BN FOC_VBET[7:0]
£ R R R R
EhifE 0 0 0 0 0 0 0 0
FE am iR
IPARK 2528 i) VBETA
[15:0] FOC_VBET
EVESEE (-32768,32767)

12.2.23 FOC_VALP (0x40C4, 0x40C5)

% 12-39 FOC_VALPH (0x40C4)

i 7 6 5 4 3 2 1 (]
AR FOC_VALP[15:8]
E- il R R R R R
SE 0 0 0 0 0 0 0 0
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< 12-40 FOC_VALPL (0x40C5)
iz 7 6 5 4 3 1 0
BIR FOC_VALP[7:0]
- 3it) R R R R R
=LA =] 0 0 0 0 0 0
FER 2R
IPARK #2559 VALPHA
[15:0] FOC_VALP
BUBESEE (-32768,32767)
12.2.24 FOC__IC (0x40C6, 0x40C7)
K 12-41 FOC_ICH (0x40C6)
i 7 6 5 4 3 1 0
2R FOC__IC[15:8]
B R R R
=LV =] 0 0 0 0 0 0
R 12-42 FOC__ICL (0x40C7)
i 7 6 5 4 3 1 0
B FOC__IC[7:0]
B R R
SN{E 0 0 0 0 0
FER 2R
B IC
[15:0] FOC_IC N
EUESBE (-32768,32767)
12.2.25 FOC__IB (0x40C8, 0x40C9)
& 12-43 FOC__IBH (0x40C8)
i 7 6 5 4 3 1 0
2R FOC__IB[15:8]
B R R R R R
SME 0 0 0 0 0 0 0
& 12-44 FOC_IBL (0x40C9)
i 7 6 5 4 3 1 0
2R FOC__IB[7:0]
B R R R R R
SNE 0 0 0 0 0 0
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FE 2 iR
[15:0] FOC_IB i
' - EVESERE (-32768,32767)

12.2.26 FOC__IA (0x40CA, 0x40CB)
% 12-45 FOC_IAH (0x40CA)

i 7 6 5 4 3 2 1 0
B FOC_IA[15:8]
E- it R R R R R
SE 0 0 0 0 0 0 0 0
% 12-46 FOC_IAL (0x40CB)
i 7 6 5 4 3 2 1 0
AR FOC_IA[7:0]
E- it} R R R R R
SifE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
FEERITR 1A
[15:0] FOC_IA
EVESERE (-32768,32767)

12.2.27 FOC_THETA (0x40CC, 0x40CD)

% 12-47 FOC_THETAH (0x40CC)

i1 7 6 5 4 3 2 1 0
B FOC_THETA[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
% 12-48 FOC_THETAL (0x40CD)
i1 7 6 5 4 3 2 1 0
B FOC_THETA[7:0]
E- i} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB =4 (::p%
RE
[15:0] FOC_THETA | s BRAE,
BHE: HE1 FOC THENAE,;
BVESEE (-32768,32767)

THETA B9SEE (-32768,32767) 3Rz (-180°180°)
fRI% THETA = 8192, XINJ9 8192/32768*180°= 45°
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12.2.28 FOC__ETHETA (0x40CE, 0x40CF)
%< 12-49 FOC_ETHETAH (0x40CE)

fi 7 6 5 4 3 2 1 (]
Bk FOC_ETHETA[15:8]
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
% 12-50 FOC__ETHETAL (0x40CF)
fi 7 6 5 4 3 2 1 (]
Bk FOC_ETHETA[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB 2R iR
i HERGEHNAE (*M2 FOC_THECOMP BRIV E) KRS
[15:0] Foc_gTHETA | FOC—THETA =
- 5: AERGENRAE
EUESEE (-32768,32767)

12.2.29 FOC__EALP (0x40D0, 0x40D1)

%< 12-51 FOC_EALPH (0x40D0)

iz 7 6 5 4 3 2 1 0
=1 FOC_EALP[15:8]
B3I R R R R R
S8 0 0 0 0 0 0 0 0
% 12-52 FOC__EALPL (0x40D1)
iz 7 6 5 4 3 2 1 0
=1 FOC_EALP[7:0]
B R R R R
S8 0 0 0 0 0 0 0 0
FB B fik
[15:0] FOC__EALP =R ERY EALPHA
RESEE (-32768,32767)
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12.2.30 FOC__EBET (0x40D2, 0x40D3)
% 12-53 FOC__EBETH (0x40D2)
iz 7 6 5 4 3 2 1 0
BIR FOC__EBET[15:8]
it} R R R R R
SEfME 0 0 0 0 0 0 0 0
% 12-54 FOC__EBETL (0x40D3)
iz 7 6 5 4 3 2 1 0
BIR FOC__EBETI[7:0]
B R R R R
SfE 0 0 0 0 0 0 0 0
FER 2R iR
{HE2HERY EBETA
[15:0] FOC__EBET
BUBESEE (-32768,32767)
12.2.31 FOC__EOME (0x40D4, 0x40D5)
< 12-55 FOC__EOMEH (0x40D4)
fir 7 | e | s | 4« | 3 | 2 | 1 0
BR FOC__EOME[15:8]
B3] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
% 12-56 FOC__EOMEL (0x40D5)
iz 7 6 5 4 3 2 1 0
&R FOC__EOME[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FE B iR
HERHEREE OMEGA
[15:0] FOC__EOME
BUBESEE (-32768,32767)
12.2.32 FOC__ESQU (0x40D6, 0x40D7)
& 12-57 FOC_ESQUH (0x40D6)
iz 7 6 5 4 3 2 1 0
B FOC__ESQU[15:8]
- 3id) R R R R R R R R
=LAl 0 0 0 0 0 0 0 0
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3 12-58 FOC__ESQUL (0x40D7)
i 7 6 5 4 3 2 1 0
ZHR FOC_ESQUI7:0]
E- i) R R R R R
=Liva | 0 0 0 0 0 0 0 0
FE 2R iR
EBETA SEA+EALPHA £75
[15:0] FOC_ESQU
EUESEE (0,65535)

12.2.33 FOC__POW (0x40D8, 0x40D9)

7% 12-59 FOC_POWH (0x40D8)

i 7 6 5 4 3 2 1 (]
2R FOC__POW[15:8]
- i1 R R R R R
=Livg [l 0 0 0 0 0 0 0 0
7 12-60 FOC__POWL (0x40D9)
i 7 6 5 4 3 2 1 (]
2R FOC__POW[7:0]
- i1 R R R R R
=L V| 0 0 0 0 0 0 0 0
FEB 2R iR
[15:0] FOC_POW hE
BUESEE (-32768,32767)

12.2.34 FOC_EKP (0x4074, 0x4075) BLDC *H

7 12-61 FOC_EKPH (0x4074)

i 7 6 5 4 3 2 1 (]
ZR FOC_EKP[15:8]
-4 R R/W R/W R/W R/W R/W R/W R/W
SiIE 0 0 0 0 0 0 0 0
% 12-62 FOC_EKPL (0x4075)
1 7 6 5 4 3 2 1 (]
AR FOC_EKP[7:0]
- i R/W R/W R/W R/W R/W R/W R/W R/W
=Liva | 0 0 0 0 0 0 0 0
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FEB B fiik

HEEZENY Pl =230 KP 251

15:0 FOC_EKP
[15:0] - BUESEE (0,32767), MSBI1ER 0, Q12 &=

12.2.35 FOC_EKI (0x4076, 0x4077) BLDC H
% 12-63 FOC_EKIH (0x4076)

i 7 6 5 4 3 2 1 0
B FOC_EKI[15:8]
E- it R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
& 12-64 FOC_EKIL (0x4077)
i 7 6 5 4 3 2 1 0
AR FOC_EKI[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FE E=4 i::p%

HERIERT Pl IRHIZREY KI RE

[15:0] | FOC_EKI
- BUESEE (0,32767), MSB1ER 0, Q151&=

12.2.36 FOC_EBMFK (0x407C, 0x407D) BLDC 3tF

% 12-65 FOC_EBMFKH (0x407C)

i1 7 6 5 4 3 2 1 0
ZiR FOC_EBMFK[15:8]
it} R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
% 12-66 FOC_EBMFKL (0x407D)
i1 7 6 5 4 3 2 1 0
B FOC_EBMFKI7:0]
E- i} R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FE E=4 7 (::p%
(15:0] FOC_EBMFK &R EE R BIBEEIRIKEERE EKLPF B9 REL
BEVESEE (-32768,32767), Q151&=

EKLPF = EBMFK * OMEGA
EBMFK =2 * pi * fbase * AT

REV_1.35 128 www.fortiortech.com




Fortior Tech

ad FU6812/61
12.2.37 FOC_KSLIDE (0x4078, 0x4079) BLDC #H
% 12-67 FOC_KSLIDEH (0x4078)
i 7 6 5 4 3 2 1 (]
B FOC_KSLIDE/ FOC_PLLKP[15:8]
-3t} R R/IW R/IW R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
% 12-68 FOC_KSLIDEL (0x4079)
i 7 6 5 4 3 2 1 (]
B FOC_KSLIDE/ FOC_PLLKP [7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
% FOC_CR1 B9 ESEL=0 (iB#&1Ez{) B, JH{HE LR KSLIDE &%, Q15
FOC_KSLIDE fest
[15:0] % FOC_CR1 B9 ESEL=1 (PLL #&=) BY, J9 PLL 89 Pl =286 KP 2%,
/FOC_PLLKP
Q12 &=
BUYESERE (0,32767), MSBiEAR 0

12.2.38 FOC_EKLPFMIN (0x407A, 0x407B) BLDC 3#H

%= 12-69 FOC_EKLPFMINH (0x407A)

fiL 7 6 5 4 3 2 1 (]
ZR FOC_EKLPFMIN/ FOC_PLLKPI[15:8]
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
% 12-70 FOC_EKLPFMINL (0x407B)
i1 7 6 5 4 3 2 1 0
ZR FOC_EKLPFMIN/ FOC_PLLKPI[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FE 2R iR
2% FOC_CR1 By ESEL=0 (iB#&t&x) B, NEERERBHNBRE
WEARNRIME, SHEREHNEERERENTRIVME, RE
[15:0] FOC_EKLPFMIN EF&/IME, Q158K
/ FOC_PLLKI % FOC_CR1 B9 ESEL=1 (PLL #&={) BF, J9 PLL B9 PI $=#I2889 K
R, Q1518
EVESERE (0,32767), MSB1EX 0
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12.2.39 FOC_OMEKLPF (0x407E, 0x407F)
% 12-71 FOC_OMEKLPFH (0x407E)
{iz 7 6 5 4 3 2 1 0
BIR FOC_OMEKLPF[15:8]
E i) R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
% 12-72 FOC_OMEKLPFL (0x407F)
{iz 7 6 5 4 3 2 1 0
BIR FOC_OMEKLPF[7:0]
e R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
FER 2R iR
HEREEETENRERERE
[15:0] FOC_OMEKLPF - i .
EVESEE (0,32767), MSB1EHR 0, Q151&=
12.2.40 FOC_FBASE (0x4080, 0x4081)
% 12-73 FOC_FBASEH (0x4080)
fir 7 | 6 | 5 | 4 | 3 | 2 1 0
2R FOC_FBASE[15:8]
E i) R/W R/W R/W R/W R/W R/W R/W R/W
SEM1E 0 0 0 0 0 0 0 0
% 12-74 FOC_FBASEL (0x4081)
iz 7 6 5 4 3 2 1 0
2R FOC_FBASE[7:0]
e i) R/W R/W R/W R/W R/W R/W R/W R/W
SEM1E 0 0 0 0 0 0 0 0
FEB 2R iR
[15:0] FOC_FBASE HEREREE OMEGA EHAEIEE DELTA THETA BUEREL

FBASE = fbase * AT * 32768
fRi% fbase = 200Hz , AT = 62.5us, M FBASE = 409

12.2.41 FOC_EFREQACC (0x4082, 0x4083) BLDC #H
%< 12-75 FOC_EFREQACCH (0x4082)
fi 7 | e | s | 4 | 3 | 2 1 0
B FOC_EFREQACC[15:8]
E:3id] R/W R/W R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
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%< 12-76 FOC_EFREQACCL (0x4083)
i 7 6 5 4 3 2 1 0
AR FOC_EFREQACCI[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA =] 0 0 0 0 0 0 0 0
FE & HaiR
{EE IR A ISR OMEGA 188
[15:0] FOC_EFREQACC BEVESEE (0,65535)
7¥: FOC_EFREQACC WEBJ9 24bit, BN AFFSAL, € 16 fIo]EL

1% fbase = 200Hz, IRITEL pp=4, N speed_base=60*fbase/pp=3000rpm,i&E OMEGA &£ /3 3rpm
M FOC_EFREQACC = 3/speed_base*32768*256 = 8388(0x20c4)

12.2.42 FOC_EFREQMIN (0x4084, 0x4085) BLDC #H

%< 12-77 FOC_EFREQMINH (0x4084)

fi 7 6 5 4 3 2 1 (]
ZiR FOC_EFREQMIN[15:8]
S} R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
% 12-78 FOC_EFREQMINL (0x4085)
i 7 6 5 4 3 2 1 0
B FOC_EFREQMIN[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB E=4 i::p%
OMEGA &/\VE: {hEREHAEENFREN, 48 OMEGA /N Fiz
EiY, BEIAEEEN
[15:0] FOC_EFREQMIN
EVESEE (-32768,32768)
7¥: FOC_EFREQMIN REBA 24bit, RS NFESAI, B 16 MalE

Ri% fbase = 200Hz, #RXIEL pp=4, W speed_base=60*fbase/pp=3000rpm,i&E OMEGA &/MEN
30rpm
M FOC_ EFREQMIN = 30/speed_base*32768 = 327(0x147)
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12.2.43 FOC_EFREQHOLD (0x4086, 0x4087) BLDC tH

%< 12-79 FOC_EFREQHOLDH (0x4086)

i 7 6 5 4 3 2 1 0
B FOC_EFREQHOLDI[15:8]
-3t} R/W R/IW R/IW R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
% 12-80 FOC_EFREQHOLDL (0x4087)
i 7 6 5 4 3 2 1 0
B FOC_EFREQHOLD[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FE E=4 iR

OMEGA R¥FE: % OMEGA IEMEIFFZEN, MERFIAXNME
HUESEE (-32768,32768)

$¥: FOC_EFREQHOLD REFA 24bit, RS ARFSAL, & 16 i10]
fic

[15:0] FOC_EFREQHOLD

1% fbase = 200Hz, IRXXIEL pp=4, N speed_base=60*fbase/pp=3000rpm,i&E OMEGA RIFEN
60rpm
M FOC_ EFREQHOLD = 60/speed_base*32768 = 655(0x28f)

12.2.44 FOC_EK3 (0x4088, 0x4089)

7 12-81 FOC_EK3H (0x4088)

fi 7 6 5 4 3 2 1 0
BN FOC_EK3[15:8]
St R R/W R/W R/W R/W R/W R/W R/W
=LA =] 0 0 0 0 0 0 0 0
7 12-82 FOC_EK3L (0x4089)
fi 7 6 5 4 3 2 1 0
BN FOC_EK3[7:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
$=LA =] 0 0 0 0 0 0 0 0
FE 2 fiaix
HEREEERE =R
[15:0] FOC_EK3 =
EESEE (0,32767), MSB1EN 0, Q151&=R
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12.2.45 FOC_EK4 (0x408A, 0x408B)

7% 12-83 FOC_EK4H (0x408A)

i 7 6 5 4 3 2 1 0
B FOC_EK4[15:8]
-3t} R/W R/IW R/IW R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
& 12-84 FOC_EK4L (0x408B)
i 7 6 5 4 3 2 1 0
B FOC_EK4[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
(1501 FOC_EK4 HERMERRNEN DR ‘
EVESEE (-32768,32767), Q151&=

12.2.46 FOC_EK1 (0x408C, 0x408D)

% 12-85 FOC_EK1H (0x408C)

i 7 | 6 | s | 4 | 3 | 2 | 1 0
BR FOC_EK1[15:8]
E R R/W R/W R/W R/W R/W RW | Rw
SufE 0 0 0 0 0 0 0 0
% 12-86 FOC_EK1L (0x408D)
i 7 6 5 4 3 2 1 0
B FOC_EK1[7:0]
®m | R/W R/W R/W R/W R/W R/W RW | RW
SufE 0 0 0 0 0 0 0 0
=8 &0 ik
[15:0] FOC. EK1 E%%‘%E%Eﬁiﬁﬁ'ﬂ%—ﬁ\%ﬁm
ERESEE (0,32767), MSBIEJ 0, Q15 &=

12.2.47 FOC_EK2 (0x408E, 0x408F)

7 12-87 FOC_EK2H (0x408E)

i 7 6 5 4 3 2 1 (]
AR FOC_EK2[15:8]
E- il R R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
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%< 12-88 FOC_EK2L (0x408F)
i 7 6 5 4 3 2 1 0

B FOC_EK2[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA =] 0 0 0 0 0 0 0 0
FE Am iR

HESRMERRNE DR
[15:0] FOC_EK2 . .

BUESERE (0,32767), MSBI1EXR 0, Q151&={

12.2.48 FOC_IDREF (0x4090, 0x4091) BLDC #F

% 12-89 FOC_IDREFH (0x4090)

i 7 6 5 4 3 2 1 0
B FOC_IDREF[15:8]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
% 12-90FOC_IDREFL (0x4091)
i 7 6 5 4 3 2 1 0
B FOC_IDREF[7:0]
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
FE &R 1134
FAF4%&ENRR ID &EE
[15:0] FOC_IDREF
EVESEE (-32768,32767)

12.2.49 FOC_IQREF (0x4092, 0x4093) BLDC #H

7 12-91 FOC_IQREFH (0x4092)

i 7 6 5 4 3 2 1 (]
AR FOC_IQREF[15:8]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0

7 12-92 FOC_IQREFL (0x4093)

i 7 6 5 4 3 2 1 0
AR FOC_IQREF[7:0]
B3 R/W R/W R/W R/W R/W R/W R/W R/W
EufE 0 0 0 0 0 0 0 0
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FE Bm it

RRPAENER IQ&E(E
[15:0] FOC_IQREF .

EVESEE (-32768,32767)

12.2.50 FOC_DQKP (0x4094, 0x4095) BLDC #H

7= 12-93 FOC_DQKPH (0x4094)

fi 7 6 5 4 3 2 1 (]
Bk FOC_DQKP[15:8]
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
& 12-94 FOC_DQKPL (0x4095)
i1 7 6 5 4 3 2 1 (]
B FOC_DQKP[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
FEB E=4 7 iR

DQ #HHY Pl 212889 KP 2R3

15:0] | FOC_DQKP
15:0] -PQ EUESEE (0,32767), MSB1EAN 0, Q1218

12.2.51 FOC_DQKI (0x4096, 0x4097) BLDC #H

7 12-95 FOC_DQKIH (0x4096)

fi 7 6 5 4 3 2 1 0
BN FOC_DQKI[15:8]
St R R/W R/W R/W R/W R/W R/W R/W
E=RA =] 0 0 0 0 0 0 0 0

% 12-96FOC_DQKIL (0x4097)

i 7 6 5 4 3 2 1 0
=1 FOC_DQKI[7:0]
B R/W R/W R/W R/W R/W R/W R/W R/W
e 0 0 0 0 0 0 0 0
FB =L fid

DQ %8y Pl =258 KI REL

[15:0] | FOC_DQKI s
EUESEE (0,32767), MSB1E# 0, Q154&=
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12.2.52 FOC__UDCFLT (0x4098, 0x4099)

7 12-97 FOC__UDCFLTH (0x4098)

i 7 6 5 4 3 2 1 0
B FOC__UDCFLT[15:8]
E-Sic) R R R R R
SifE 0 0 0 0 0 0 0 0
% 12-98 FOC__UDCFLTL (0x4099)
i 7 6 5 4 3 2 1 0
B FOC__UDCFLT[7:0]
E- it} R R R R R
SifE 0 0 0 0 0 0 0 0
FE E=1 7 i::p%
R BB E
[15:0] FOC_UDCFLT FOC 1B BB ERE, IRKEHREER, i\ ADCIEE 2
EVESEE (0,32767)

RIRBLHEE 1/6 2FEE#H ADC , ADC HIBESER 0~5V, BIBLBENEMEEN 0~30V,
FOC_UDCFLT /3 19661 (0x4CCD), WISBZHBE =19661/32768*5*6 = 18V
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13 SPWM
13.1 SPWM E{FijiEA
1311 @&

SPWM &R T RBBNMSHBHNNAEE, SPWM E FOC RRIFE, SPWM ER—
TRI7ANER, EATENIHMEEYEELE, DRV CR 178887 FOCEN fEJ9 SPWM 1&ERAYERE(, 7
1R SPWM ISR Z B, VS ZNE—, BN SPWM RRTTETE, SPWM iBXFHFsLTEA
RE, BAEEES.

SPWM tEREI A EIRR, Pl IZHzR, LAREIRIER, MHRR, SPWM RRAETE S8R
I, AP@EAE IDIQNSEE, ML NXIEI/\iE PWM IRKEIEH, EBY ADC BaREH
RERRARR, MU PWM th U/V 18It BETA #HEBE, W/X 1B%H ALPHA HHEE,

FOC_CMP]
- H@» pr | Dy VALR B »
3 SPWM | Foc cwy | DRIVER :/
I A FOC_CMP > MOTOR
IQREF - <
: *@ > b1 VBET, Jined
: A
Y
D __TALP L
PARK TRANSFORM
19 __IBET 1
|
THETA
THETA
oUT

13-1 SPWM JRIEHEE]
13.1.2 SEBHA

SPWM 1ERIBIEE R R IREM RS, ELRA D HMEBR(DREFF Q MERIQREFERS
Z@A, RUNESEEHIZEES] ALPHA 1 BETA R, JPAS FOC_THETA=0,IttEY DQ #i#0
ALPHA/BETA BHES, 1= DQ HEEMBENEHI ALPHA/BETA MR,

13.1.3 Pl {ZHI=8

SPWM t&RIRE(ER 2 1 Pl #2588, 2BINAETF:

1. BFHEEE: D ey PHEHIER, S5 8 IDREF BERIRER ID fEARERA, LH
Z % DKP TR A2 DKI TS Pl #zHI28148E, DMAX #1 DMIN Xtiati# 7RI, f/aHit D HHEs
= UD,

2. HFIEEEE: QAN PIIEHIZR, SEHEM IQREF BEARIRER IQ EARERA, L)
FZ 0 QKP FIFRD R &L QKIETS Pl EHIZR MRS, QMAX # QMIN X4 IH1TIRIG, &R/EML Q #iH
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E UQ,
13.1.4  LFREEiR

13.1.4.1 PARK ¥

_ D0 | VALP(V.,)
L 9
N VBET (V)
THETA( 0) =t
T T
Vo = Vgecos 04V, *sin0
Vg = Vgesin0+V,*cos 0

13-2 PARK i¥%5i%
253 D #A0 Q #hEY P i=HIZR/E, TIiR1SHEE d-q rRNBEEXRENHTSE UD M UQ,
X FELIE TG HENTHRE 3 HBNBE, 555, ER PARK BTIRFHEEREMN 2
E¥E d-q LARRTHRE 2 #hHERLE a-B 2ITRE,

13.1.4.2 PARK ik

a B TALP (1) 1D (T4)
Bl LV
BET(y) g |
ORI R
1Q(T,
] THETA(6) A
I[j Is —
T ‘\I ed Ig=Ta *cos0+p +sin0
1 q= “la = sin0+Tp = cos 0
Ta a

13-3 PARK Z5ita
PARK THEIG M 2 #H a-B B9 E FLIRA TR B FEE 55 FHOEHEEERY 2 i d-q 245 R,
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13.1.5 SPWM

13.1.5.1 Bk SPWM

I\

B 13-4 2R SPWM
BCE FOC_CR1 178807 SPWMSEL=0, &ZF 2K M SPWM,

13.1.5.2 R E SPWM

A

13-5 XK1+ SPWM
BCE FOC_CR1 178807 SPWMSEL=1, &ZFEXR M SPWM,

13.1.6 HRBEFRE

SPWM 1R B EREBI B LB EEER. 2 SPWM RIRTEZH], TEERE ADC (B
B ADC_CR 778387 ADCEN=1) fizi}, HEEHEXIREST 7, ERAFEEE ADC EEf#3
#H ., IRE FOC_CR1 FHfFesY CSM=10, {FREEMRIE, AT HBANAZE TEINEE 0 79
ialpha BIRIFEE (XN ZF7FES FOC_IA), BB 1 /9 ibeta BIRFIEE (W Z1F=E FOC_IB);
ERAEBNMAHE TUEREE 0 (RIMNZFES FOC_IA) WiEE 1 (WM Z51F8E FOC_IB) X&
BB,

13.1.6.1 EBiRREEE

RRERFAELER, A ADC RFRIFEERMARRMESERN—¥, AESENIMES
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EREEEE, FOCRREIAZ 0x4000, EREN ADC EENREMEHRINRESSEEIAME
SEMEFRREZ, RILAPTUEEERTRE, RETEWT: £ SPWMERRATIE, &8
W BV BHRXSAE N BEEHTT SRR, KFEHEEHEESFE FOC_CSO, fRik ADC HIEBESE
0~5Vv, EEH 2.5V, U FOC_CSO = 2.5/5V*32768 = 16384(0x4000),

1. = FOC_CHC[CSOC]=01 B, & FOC_CSO 2{Z2X IA B9E#E;

2. = FOC_CHC[CSOC]=10 B, & FOC_CSO :2{ZX IB B9& i,

131.7 (BEER
AR B R Fie R,
13.1.7.1 ek 33 1 £ FE

e sabl A ERAE THETA, RE RTHESTEP, NNiEE RTHEACC, ME3KFit418% RTHECNT A%,
TEEARS:

% RTHESTEP(32bit) = J%fE RTHESTEP(32bit) + HNi&ERE RTHEACC(32bit, 5 16bit 1849 0,
1& 16bit TJER);

fE THETA(16bit) = R THETA(16bit) + i#E RTHESTEP(S 16bit)

Tessa kB LRz, BE FOC_CRT 2178800 RFAE = 1, {FREIEKINAE, TEIFIERE
MNMEEEARTRGRIZE, TEKEIHEEN—, HiHE{EIXE RTHECNT, RFAE &S, B
&R, BRERE, HARNER,

13.1.7.2 SERIFAE

i AEHAE THETA, & E RTHESTEP AR, AX7A:
= THETA(16bit) = £ THETA(16bit) + i®E RTHESTEP(Z 16bit)
BRI EDTRRER:
1. FOC_CR1 2578889 RFAE = 1, FOC_CR1 2578869 ANGM = 0, BIMEEINEESRAHIIE
i, LLBTBEE RTHESTEP A BIKE 4 R L BT 89 RINANEE , LA oI LI T B R IR SRR R TN AL
2. FOC_CR1Z7F88#0 RFAE = 0, FOC_CR1 Z1788/0 ANGM =0, BIARZRISMEIIELR, AE
BHiEkBERNARE, IHEE RTHESTEP ARG ESHEFRMNVIAEE, X&E RTHESTEP =0,
o] SCHIFRAEAIINAE; iR RTHESTEP =0, TSN ERIRENEG (RHRE: NEESE
X, MCUELHEIAEMRE, S THETA #1 RTHESTEP SRH#TIEIE) .

13.1.8 RS
SPWM ERIEIZERIE RS, AP EEXNAEE THETA, RO UEFBHNEMSINS

¥, BAPYLURESEHHEBNIZIPATE, SPWM ERIZH AT LIRS
1. FE{ETHETA
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2. DHEE UD, QHHEEUQ
3. DHEERID, QHERIQ
4, |IPARK 1RHRAAREEIRET ALPHA $EBE VALP, BETA iE8/E VBET
5. B%HE UDCFLT
6. E3if IALPHA IBETA

13.2 SPWM 1738

13.2.1 FOC_CR1 (0x40A0)

% 13-1 FOC_CR1 (0x40A0)

i 7 6 5 4 3 2 1 0
Z# | OVMDL | EFAE RFAE | ANGM CSM SPWMSEL | SVPWMEN
il R/W R/W R/W R/W R/W R/W R/W R/W

=LV 0 0 0 0 0 0 0 0

FEB E=4 i::p%

IALPHA RAB{ERE
[7] OVMDL 0: AEgE
1. {$8E
IBETA R1BfERE
[6] EFAE 0: AEEE
1. fE8E
Ramp Force angle enable (3&IIEI A EERE)
FelE, AERCKEIGRTIZSE, CREREIRIE ANGM LB

[5] RFAE MigEfhESRERFRIVER, FEIY RFAE EHES

0: 2k
1. {E8E

[4] ANGM SPWM #&{F, WAIwszss 0

[3:2] CSM SPWM #&3(F, Mf1#4%8%9 01
SPWM #RZ{ T RIMR 141843

[1] SPWMSEL 0: Bk
1 WARM
SVPWM/SPWM #8142

[0] SVPWMEN 1: SVPWM
0: SPWM
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13.2.2 FOC_CR2 (0x40A1)

%< 13-2 FOC_CR2 (0x40A1)

fiL 7 6 5 4 3 2 1 0
=47 ESEL RSV F5SEG DSS csocC uQD uUDD
- il R/W R/W R/IW R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FBR E=4 07 114

IALPHA/IBETA B &I RIB{E#E

{FHEE Y IALPHA/IBETA AfR{E, BniRiE
[7] ESEL

0: AfEge

1. fE8E

[6] RSV fREBL

[5] F5SEG | SPWMEHT, LAIFRK
%iﬁ%‘éﬁﬁiﬁ
[4] DSS D mEREER: — N EIREBREREBR
REFEER: 8NHRABRERERBER, ESNHRAREZE—X
Current sample offset calibrate (BREFRERE)
BBz, % FOC_CSO B M(E, SPWM =8, BB 01 XF IALPHA #f,
B2E 10 33 IBETA 1%+
[3:2] CsoC N
00,11: &K
01: IALPHA
10: IBETA
Qim Pl {24I28281F, 2£1FBY, FOC_UQ BYEREMH Pl 2 #I28E 3
[1] uQD © REE
1: 2k
D % Pl #2828 1E, 216, FOC_UD BYEAREBH Pl SHIZE R
[0] uDD 0: REIE
1. 2k

13.2.3 FOC_TRGDLY (0x40A5)

% 13-3 FOC_TRGDLY (0x40A5)

fi 7 6 5 4 3 2 1 0
BN FOC_TRGDLY
St R/W R/W R/W R/W R/W R/W R/W R/W
$=LA =] 0 0 0 0 0 0 0 0
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FE 2R iR

SPWM R£#&E1l: HBiRRE

TRGDLY[7TI R EXENNEHTHESNTEXEHE LA KXE:
[7:0] FOC_TRGDLY . )

TRGDLY[7]=0: LEFHXiE; TRGDLY[7]=1: TEKX[&

SEE (0,DRV_ARR[6:0])

f21& MCU B985 24MHz(41.67ns), TRGDLY = 0x85, M= DRV it#(s8m Fitsl, T T iaS4a

41.67*5=0.208us #H1TK#E; TRGDLY = 0x05, U 2§ DRV 5128 L i+, £ FiiE4/5 41.67*5=0.208us
HHTRE,
13.2.4 FOC_CSO (0x40A6, 0x40A7)
% 13-4 FOC_CSOH (0x40A6)
i1 7 6 5 4 3 2 1 (]
2R FOC_CSO[15:8]
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 1 0 0 0 0 0 0
% 13-5 FOC_CSOL (0x40A7)
i 7 6 5 4 3 2 1 (]
2R FOC_CSO[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
FEB 2R iR
BRREERE
BE FOC_CR1 ZF7FE:M9 CSOC, X FOC_CSO B#ffE, TRE
[15:0] FOC_CSO
IALPHA, IBETA &,
EVESEE (0,32767), MSB1ER 0

fRRiz ADC BYEB[ESERE 0~ 5V, &N 2.5V

M FOC_CSO = 2.5/5V*32768 = 16384(0x4000)

13.2.5 FOC__RTHESTEP (0x40A8, 0x40A9)
%< 13-6 FOC_RTHESTEPH (0x40A8)
fi 7 6 5 4 3 2 1 0
B FOC_RTHESTEP[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
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%< 13-7 FOC__RTHESTEPL (0x40A8)
fi 7 6 5 4 3 2 1 0
ZHR FOC__RTHESTEP[7:0]
E-Sic) R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB B faid

e HNERE; 5 FOC_THETA —E

RHES: IaERE

[15:0] FOC_RTHESTEP | #k{4iE: HankE

BUESERE (-32768,32767)

$£: FOC__RTHESTEP RERA 32bit, RN AFSAL, & 16 ALoJEL

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit,= 16bit 1879 0,{& 16bit TJ&e);
THETA(16bit) = THETA(16bit) + RTHESTEP(= 16bit)

13.2.6 FOC_RTHEACC (0x40AA, 0x40AB)

%< 13-8 FOC_RTHEACCH (0x40AA)

i 7 6 5 4 3 2 1 (]
ZiR FOC_RTHEACC[15:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
% 13-9 FOC_RTHEACCL (0x40AB)
i1 7 6 5 4 3 2 1 0
ZiR FOC_RTHEACC[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
FEB E=4 iR
TeIEARIRAVALERE ; #8705 FOC_THETA —3X
[15:0] FOC_RTHEACC BVESEE (-32768,32767)
i¥: FOC_RTHEACC RERA 32bit, M AFSAL, 1§ 16 (LoJES

RTHESTEP(32bit)= RTHESTEP(32bit) + RTHEACC(32bit,/= 16bit 189 0,{& 16bit TJ&e);
THETA(16bit) = THETA(16bit) + RTHESTEP(F 16bit)
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13.2.7 FOC_RTHECNT (0x40AC)
% 13-10 FOC_RTHECNT (0x40AC)
iz 7 6 5 4 3 2 1 0
BIR FOC_RTHECNT
B R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0
FE 2R iR
B3 X #= RTHECNT*256
[7:0] FOC_RTHECNT e IhEE(FEREFE (FOC_CR1 &F1%8389 RFAE=1), S MNzEAE#T
—RICIIEE, HMCH IXEGAZ] RTHECNT*256 5, NBIK4LE
13.2.8 FOC_DMAX (0x40B0, 0x40B1)
% 13-11 FOC_DMAXH (0x40B0)
iz 7 6 5 4 3 2 1 0
B FOC_DMAX[15:8]
EJid] R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
< 13-12FOC_DMAXL (0x40B1)
f 7 6 5 4 3 2 1 0
B FOC_DMAX[7:0]
B3] R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FE 2R b p%
D H#Y9 Pl I=%I8309% H UD A9 LBRIE
[15:0] FOC_DMAX -
EUESBE (-32768,32767)
13.2.9 FOC_DMIN (0x40B2, 0x40B3)
% 13-13 FOC_DMINH (0x40B2)
iz 7 6 5 4 3 2 1 0
2R FOC_DMIN[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
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%< 13-14FOC_DMINL (0x40B3)
i 7 6 5 4 3 2 1 0
BN FOC_DMINI[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA =] 0 0 0 0 0 0 0 0
FE Am iR
D AT Pl = HI23895I H UD BY T FRIE
[15:0] FOC_DMIN
BUESBE (-32768,32767)

13.2.10 FOC_QMAX (0x40B4, 0x40B5)

% 13-15 FOC_QMAXH (0x40B4)

i1 7 6 5 4 3 2 1 (]
B FOC_QMAX[15:8]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
& 13-16 FOC_QMAXL (0x40B5)
i 7 6 5 4 3 2 1 (]
ZiR FOC_QMAX[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FE &R 1134
Q Y Pl I=FIBSAY4IE UQ B9 EIR(E
[15:0] FOC_QMAX
EUESEE (-32768,32767)

13.2.11 FOC_QMIN (0x40B6, 0x40B7)

%< 13-17 FOC_QMINH (0x40B6)

i 7 6 5 4 3 2 1 (]
AR FOC_QMINI[15:8]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
% 13-18 FOC_QMINL (0x40B7)
i 7 6 5 4 3 2 1 (]
AR FOC_QMINI[7:0]
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
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FE Am it

Q HHAY Pl =23 80IH UQ BV LIR{E
[15:0] FOC_QMIN "

BUESERE (-32768,32767)

13.212 FOC_UD (0x40B8, 0x40B9)

%< 13-19 FOC_UDH (0x40B8)

fi 7 6 5 4 3 2 1
Bk FOC_UD[15:8]
-] R/W R/W R/W R/W R/W R/W R/W R/W
=Livg [l 0 0 0 0 0 0 0 0
% 13-20 FOC_UDL (0x40B9)
fi 7 6 5 4 3 2 1
2R FOC_UD[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
FEB 2R iR
D HEBE
[15:0] | FOC_UD | & D Y Pl =8 EHEBE
EVESEE (-32768,32767)
13.2.13 FOC__UQ (0x40BA, 0x40BB)
% 13-21 FOC_UQH (0x40BA)
i1 7 6 5 4 3 2 1 0
2R FOC_UQ[15:8]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
% 13-22FOC_UQL (0x40BB)
i1 7 6 5 4 3 2 1 (]
ZR FOC_UQ[7:0]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FE E=4 7 iR
Q HEBE
[15:0] | FOC_UQ | &d Q iKY Pl I=FIgsE HEE E
EVESEE (-32768,32767)
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13.2.14 FOC__ID (0x40BC, 0x40BD)
% 13-23 FOC__IDH (0x40BC)
{iz 6 5 4 3 2 1 0
BIR FOC__ID[15:8]
it} R R R R R
E4E 0 0 0 0 0 0 0
% 13-24 FOC_IDL (0x40BD)
{iz 6 5 4 3 2 1 0
BIR FOC__ID[7:0]
e R R R R R
E4E 0 0 0 0 0 0 0
FER 2R iR
PARK T3 & HHY ID
[15:0] FOC_ID
EVESBE (-32768,32767)
13.2.15 FOC__IQ (0x40BE, 0x40BF)
% 13-25 FOC_IQH (0x40BE)
iz 6 5 4 3 2 1 0
2R FOC_1Q[15:8]
E i) R R R R R
SEM1E 0 0 0 0 0 0 0
% 13-26 FOC__IQL (0x40BF)
fi 6 | 5 | 4 | 3 | 2 1 0
2R FOC_1Q[7:0]
E i) R R R R R
Si{E 0 0 0 0 0 0 0
FEB E=4 7 iR
PARK T E H A 1Q
[15:0] FOC_IQ
EVESEE (-32768,32767)
13.2.16 FOC__IBET (0x40C0, 0x40C1)
2% 13-27 FOC__IBETH (0x40C0)
{i 6 5 4 3 2 1 0
2R FOC__IBET [15:8]
et R R R R R
SNI{E 0 0 0 0 0 0 0
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% 13-28 FOC__IBETL (0x40C1)
iz 7 6 5 4 3 1 0
BIR FOC__IBET [7:0]
- 3it) R R R R R R
EfME 0 0 0 0 0
FER 2R iR
LIBERIET IBETA
[15:0] FOC_IBET
BUBESEE (-32768,32767)
13.2.17 FOC_VBET (0x40C2, 0x40C3)
% 13-29 FOC_VBETH (0x40C2)
iz 7 6 5 4 3 1 0
BR FOC_VBET[15:8]
ESid) R R R R
SfE 0 0 0 0 0
% 13-30 FOC_VBETL (0x40C3)
iz 7 6 5 4 3 1 0
BR FOC_VBET[7:0]
B R R R
SNME 0 0 0 0
FER 2R ik
IPARK & H A9 VBETA
[15:0] FOC_VBET "
EUESBE (-32768,32767)
13.2.18 FOC_VALP (0x40C4, 0x40C5)
K 13-31 FOC_VALPH (0x40C4)
iz 7 6 5 4 3 1 0
2R FOC_VALP[15:8]
i) R R R R R
SME 0 0 0 0 0 0 0
2K 13-32 FOC_VALPL (0x40C5)
iz 7 6 5 4 3 1 0
2R FOC_VALP[7:0]
i) R R R R R
SNME 0 0
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FE B iR

IPARK 42 & HEY VALPHA
[15:0] FOC_VALP o

EUESEE (-32768,32767)

13.2.19 FOC__IB (0x40C8, 0x40C9)
% 13-33 FOC_IBH (0x40C8)

i 7 6 5 4 3 2 1 0
B FOC_IB[15:8]
E- it R R R R R
SE 0 0 0 0 0 0 0 0
% 13-34 FOC_IBL (0x40C9)
i 7 6 5 4 3 2 1 0
AR FOC__IB[7:0]
E- it} R R R R R
SifE 0 0 0 0 0 0 0 0
FE E=4 77 i::p%
B33t IBETA
[15:0] FOC_IB
EVESERE (-32768,32767)

13.2.20 FOC_IA (0x40CA, 0x40CB)
% 13-35 FOC__IAH (0x40CA)

fi 7 6 5 4 3 2 1 0
BN FOC__IA[15:8]
St R R R R R
E=RA =] 0 0 0 0 0 0 0 0
%< 13-36 FOC__IAL (0x40CB)
fi 7 6 5 4 3 2 1 0
BN FOC_IA[7:0]
St R R R R R
$=LA =] 0 0 0 0 0 0 0 0
FE 2 fiaix
[15:0] FOC_IA R IALPHA
o BVESEE (-32768,32767)
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13.2.21 FOC_THETA (0x40CC, 0x40CD)
% 13-37 FOC_THETAH (0x40CC)
i 7 6 5 4 3 2 1 0
AR FOC_THETA[15:8]
B R/W R/W R/W R/W R/W R/W R/W R/W
ENE 0 0 0 0 0 0 0 0
% 13-38 FOC_THETAL (0x40CD)
i 7 6 5 4 3 2 1 0
AR FOC_THETA[7:0]
Bl R/W R/W R/W R/W R/W R/W R/W R/W
ENE 0 0 0 0 0 0 0 0
FEB 2R iR
RE
BHE: BNAE,
[15:0] FOC_THETA s
BEE: a7 SPWM TENRE;
BUESEE (-32768,32767)
THETA 8958 (-32768,32767) Iz (-180°,180°)
Ri& THETA = 8192, I 8192/32768*180°= 45°
13.2.22 FOC_IDREF (0x4090, 0x4091) BLDC itFd
£ 13-39 FOC_IDREFH (0x4090)
iz 7 6 5 4 3 2 1 0
ey FOC_IDREF[15:8]
i R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
2 13-40FOC_IDREFL (0x4091)
i 7 6 5 4 3 2 1 0
AR FOC_IDREF[7:0]
E-Jid) R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
FE 2R fiiR
FRFPLAENSBER ID 2EE
[15:0] FOC_IDREF N
EUESEE (-32768,32767)
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13.2.23 FOC_IQREF (0x4092, 0x4093) BLDC #H
% 13-41 FOC_IQREFH (0x4092)
iz 7 6 5 4 3 2 1 0
BIR FOC_IQREF[15:8]
et R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0
K 13-42 FOC_IQREFL (0x4093)
i 7 6 5 4 3 2 1 0
B FOC_IQREF[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE 2R iR
BFPAENSER IQ 8EE
[15:0] FOC_IQREF .
BUESEE (-32768,32767)
13.2.24 FOC_DQKP (0x4094, 0x4095) BLDC #HH
% 13-43 FOC_DQKPH (0x4094)
i 7 6 5 4 3 2 1 0
B FOC_DQKP[15:8]
E R R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
% 13-44 FOC_DQKPL (0x4095)
i 7 6 5 4 3 2 1 0
B FOC_DQKPI[7:0]
E R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R %
DQ #HHY PI $2#12889 KP 2R3
[15:0] | FOC_DQKP . .
EUESEE (0,32767), MSB1EHN 0, Q121K
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13.2.25 FOC_DQKI (0x4096, 0x4097) BLDC #H

7 13-45 FOC_DQKIH (0x4096)

i 7 6 5 4 3 2 1 0
B FOC_DQKI[15:8]
-3t} R R/IW R/IW R/IW R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0

% 13-46FOC_DQKIL (0x4097)

v 7 6 5 4 3 2 1 0
B FOC_DQKI[7:0]
it R/W R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
FE 2R iR

DQ 89 Pl 22589 KI R

15:0] | FOC_DQKI
15:0] -bQ EUESEE (0,32767), MSB1EXH 0, Q1518

13.2.26 FOC__UDCFLT (0x4098, 0x4099)

7 13-47 FOC_UDCFLTH (0x4098)

fiL 7 6 5 4 3 2 1 (]
ZR FOC_UDCFLT[15:8]
E-Jid] R R R R R
=L VA= 0 0 0 0 0 0 0 0
% 13-48 FOC__UDCFLTL (0x4099)
i1 7 6 5 4 3 2 1 0
ZR FOC_UDCFLT[7:0]
E-Jid] R R R R R
SiE 0 0 0 0 0 0 0 0
FEB 2R iR
RS BB B E
[15:0] FOC_UDCFLT SPWM &R BB ERIF, IRKEMRMAER, B\ ADC BE 2
EYESEE (0,32767)

BIRBHLEE 1/6 HERHE ADC , ADC MEBETEE 0~5v, HISEBENGHEEN 0~ 30V,
FOC_UDCFLT 79 19661 (0x4CCD), NIBLEBE = 19661/32768*5*6 = 18V
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14 TIM1

141 Timer1 $Z{EikEA
Timer1 @&—" 16 i LIS EAREIEEF— 16 i@ L8 EH E6d s, B Eides
B9 EURIS NN EREYER, Timer1 £EZ AT BLDC WK B ihis#lsk HALL SSHILIE, Timerl B
BT
1. 16 fum B ERERREA TICRERNENRZRR M BN HE S AL FZ @568,
BT 60 EAB0T B9 14K
2. 16 fum b EL E AT AERNRIEEENEE LENEE, BRTERE
WA 1E1F] zcp EIHEARET BT IT2K
3-bit T4 SNEEXT I RE B 2R BV AR BT it 1T 057
RN RRASRAE
ERNESIRIERAGSEUERNES
EANFERERRHRSH 7R
7 IR R HI H R F i
TS
a) EAENEEM il
b) E#HEHTERH i le
c) BARFEHE
d) FIEHRN R
e) FERRERETRFER
Timer1 REREAIANE 14-1 FiR.

CLK
-

position|
detect

®© N o o MW

counter
overf low

position

detect
to

CMP&DRIVER

14-1 Timer1 REREH
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1411

14111

Timer iH&88 5T
clk
S
PSC

CLOCK
CONTROL

S
BCCR
O] CNT RESET ]
Ll
1

data update RCEN
PDIF )

Timer clock 12188

CEN ™| BOVR -BOIF
———— | COUNTER
clk_psc | /VM
BARR
P RCNTR WTIF
COUNTER ROTF
Al (o

14-2 BAEEIT
Timer1 Z—1O8e8, — M 16 um LIS EREN R, — D 16 0 ARV EREN =R,

RARR

Timer clock {22 AT £ 2R E N R EHEIIRAIHEEIENIR, BFRDIRBRXT T+ ER0T s
T8, MOMR/ET— A 3 LFH7F8 PSC 1ZHIAY 12 fI1H4K8s, olikiR 8 fIOIRARLL, BIHhR
AREESH, BFXMEHSFEFRREER
FME N E I REA LI ERDNREL,

TH ARV T AR T &

fek_ ent=fek_psc/PSC
BR1& MCU B89 24MHz(41.67ns)
* 14-1 51728 PSC REMEXT M AYATFhERER

hEs,

DIRBRERER LT, FUANIZEREAREN R

PSC A (16i8H) CLK(Hz) PSC A#M(16i##F) | CLK(Hz)
000 0x1 24M 100 0x10 1.5M

001 0x2 12M 101 0x20 750K
010 Ox4 6M 110 0x40 375K
011 0x8 3M 111 0x80 187.5K
14.1.1.2 EAXRENTE

ERERREZ—D 16 @ LRI R, SiH4UE TIM1_BCNTR &5 TIM1_BARR, 7=
£ EiaSM, BTN LiEPHRC BOIF E—, B TIMT_BCNTR 2&IHE, MARBETEMA
A1t TIM1_CR2 5778569 BRS E&FiH MBNSHEMFRBNERNEMHEREARFEM,
HEHEMESTE, HRIEITHEUE TIM1_BCNTR %3 TIM1_BCCR %%, FEi TIM1_BCNTR
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BEEMARITEG

A
TIM1_BCNTR
OxFFFF ) ' / /
TIM1_BARR TIMI BCCR
| -
0 A t =
CNT reset by
PDIF/WTIF

14-3 BARER ST EURZE
TIM1_BARR HFRERZZERTITEEE, FALAMIZEEAREN L TERNIHMREHRZ
725, REYIHEE TIM1_BCNTR £7F TIM1_BARR, ZA &4 i, R TIM1_BCNTR X
F TIM1_BARR, TIM1_BCNTR 211413 OxFFFF B M 0 FFIAIHEL, Eit, ESEREVAaEn
518 TIM1_BCNTR REEATF TIM1_BARR,

14.1.1.3 SH TR

SHEMNFEI—N 16 L@ LiHEEYTEES, SHiHEUE TIM1_RCNTR 48] TIM1_RARR,

A FiREY, EHEIEs EiR AR ROIF E—, [EBY RCEN &=, TIM1_RCNTR EE&F
RCEN E— G EMFIRITEL.

TIM1_RCNTR overflow overflow overf lowoverflow
TIMI_RARR £ BCOR*CSEL } Y } 4

TIMI_RARR £ BCOR*BSEL ~Z _ _

PDIF WTIF PDIF WTIF

14-4 B EITBRITEURFZE
BHNVERNEGNSANFSHIERERE TIRCEN, HERENRTE LREHE,
T1RCEN 845 E, ERERFILITE, ERENREZR T BLDC J5iRAVELARF AN
BERFEREE, HRIYE, ERERATE,

14.1.2 RAIERERE

P0.2/P3.7/P3.6 | -
TIx 0 from GPIO]s o B
P1.4/P1.6/P2. 1
— Tix 1 from CWP|, P~ FILTER >
HALLSEL 1 il

& 14-5 MIAESIRIEMRIFRIEE
TIM1_CR3 FH&E=00 T1TIS W ABERBLLKIEFIER GPIO, Ed CMPCR1 HFEHN
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HALLSEL i#%#% GPIO Ki&T (P1.4/P1.6/P2.1) i&2 (P0.2/P3.7/P3.6), HIAIRE TIM1_CR3 HfF
2289 INM ENERR EHTIREIRIK, AFIRE CMP.CR3 H72309 SAMSEL R EE R,

14.1.2.1 pio¥);:4

INMx 00 01
After filter
8clk

14-6 ETEAERET
TE EBERARIE TIM1_CR2 778809 Tix TIEIRIEIRBKEE 0 8/32/64 BT b A HRROIAIRRS , A4S
TIRINGE, IRRENESALIRKEINES AR 8 ~ 9/32 ~ 33/64 ~ 65 B¢ AL,

14.1.2.2 K

delaytime delaytime

PWM output ! ! ‘ | : i

} | ! iT()‘r‘fde]ay \:

PWM of CMP : | } s

i T CSOF,
PWM ON Sampling interval ' | | H
F——<« »

CSOND ——

14-7 PWM ON RH#tg=

delaytime delaytime
PIM output L l C
PWM of CMP | . 3 ) hﬁf@1ﬂ‘| |
i ‘ : | csorm!
PWM OFF Sampling interval »' | | ,l <
—————— ‘ |
CSOND CSOND

14-8 PWM OFF RHE
£ BLDC M HIAEN T, TI2/TI/TI0 MAKREFLhikes, HFtikaEnimtBEaez st
E3RENEREE MOS FFREIFHL, NiHH PWM ESHIFHIRE, 1RE CMP. CR3 &7788#7 SAMSEL
OERERFER, 188 CMP_SAMR 722389 CSOFFD #1 CSOND T3 R X8,
PWM % R BRE EL RS B9 FHAAERS T PWM ISR EHEER, TESUTREZIN: KaHE
BREIK/NN, mos BIFXEE, LWRIVMALRFLEHIZE, 188 CSOFFD Rtk TR,
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offdelay=CSOND-CSOFFD ZXJLt#&s CMP0,CMP1,CMP2 ZEiR X AR AFHYAT (8] ,
Bl: PWM HiHHZ EEIRRRAVZEIR /Y 2us, FINEER 1us, NWERE
CSOFFD >1us = 1000ns/41.67ns/8 = 3
CSOND > (2+1)us = 3000ns/41.67ns/8 = 9
ME PWM i H I LEIRERBVEEIR 7774 1R E CMP_CR3 1728387 SAMSEL=00 Z& F LEIR 23 RN
g, IRE CMP.CR3 H1F=5H8Y CMPSEL MitHXS W LEIR=R0VELERME, fERE PWM BIBFNELIRES, F@h
R BHELIRERERN, NE PWM BHA RSB E ZEIER,
MEFMBENGZE: DLLENGE, NERFAHOTREFEEE,

141.3 {UBERNEH

TI0 )

TI1 EDGE PDIF
DETECTOR

TI2 >

cST | A
=y

BDR1/2/3
/4/5/6/1

14-9 (LB RIPIEE
BN EHIRE TIM1_DBR1/2/3/4/5/6/7 Z1F88H0 CPE REBMANEIE, HBA
(TI2/TI/TI0) BYBRUERIR, MERVEHE, HPIRIE TIM1_CR4 H1F838) CST BPRSIRE
XFRZAY TIM1_DBR1/2/3/4/5/6/7 25178889 CPE £34,

CPE 000 001 100 111 <
TT2(W) | B
TIL(V) L
T10(U) | | 1

position f f f f f
detect
ANELI ol UM B TR I DA BRI L ARG

14-10 L E 1GNNS FrE
TIM1_DBR1/2/3/4/5/6/7 Z17z&89 CPE REBWANERCEU T,

CPE ik CPE fk
000 0 100 | & U B FEEE, U MEXIRELIResfERE

001 | & U 8. EFHE, UBXINLLIRERERE | 101 | &0 W A EFHE, W BXIR IR (ERE

010 | 4 W B TFIEIR, W BRIz ELIRERERE | 110 | &0 VBTG, VXN LRI ERE

011 | & VAELFE, VEXNNELR=RMERE | 111 | RU=AAWE, =B NLIREEERE
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141.4 BARFEEH

0PS

TIMI _CR4 |wr signal
UPD )
FE I A T AR R RS

PDIF

00

01| [or |

10

4/5/6/1

CST

DRV_CMR

14-11 B AN FEE
S AN FE4HRIE TIM1_CRO 178509 OPS IREBMHF4XKIE, BANFEH~%F, BAHN
FrohlrfRic WTIF E—, EETE0R TIM1_CR4 77888 CST 72 001 ~ 110, CST KBaN—, XA
B9 TIM1_DBR1/2/3/4/5/6/7 17230 E#Z DRV.CMR,

14.1.5 Timer1 thif
Timer B 5 MNRETEKIR:

1. BEAREN SR8 i BT

2. EH TN TRDER

3. BARFEJE

4. FIEGN BT

5.

AR LS R TP T
B E TIM1_IER X3 RZAY R B {E BEAL O] LA REXS R B P RAE K
ot |
ot |

timl _intr
T | — 7

14-12TIMER1 BB

14.2 BLDC HiEMNFA

$+3%4 BLDC KN, Timer1 Bo&LEiReEH] DRIVER R EB U TINEE
1. BmcR 60 EiRBEEE, EENETEE

2. HWNAIMUEES, JEREE

3. BEmERLER, BELRNERN, HiResEAIE

4. BEICRMEUIEESEIRENETE, BBRi%EE
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5. 1% CMP.CR2 %7723 CMPO_SEL, BEmhizHltbiRes 0

6. TIHREBELIRERESTE PWM ON/OFF R, {55 TikiRiIER

7. =% DRV.CMR FHFss, Bznpi=Hl 348 6 i PWM s

BLDC ARNAZATRNA, SMAERARBNBITFREER 30 EiE, TEHITSLL
AEH (T10PS=01),

FU6812/61

=
14.21  BLDC KI73 P #54E
REL RE2 RE3 R4 RS Ri&6 w1
(CsT=001) (CST=010) (CST=011) ST=100) (CsT=101) (CST=110) (CST=001)
TIML_DBR1 TIM1_DBR2 TIM1_DBR3 TINMINDBR4 TIM1_DBR5 TIM1_DBR6 TIM1_DBR1
HAHTE )
VIR

14-13 BLDC BI73 & #&48E
TIM1_CR4 H17a30Y CST ZIABNRSH, EPRS 0 BTFMbXE;, K& 7BTEHEX, WL
MANE, M7, EM, BNFEE; K& 1~ 6 BFALEMRE, SR, RSS8:M—,
R&E1~7 XM TIM1_DBR1 ~ 7 F178%, AEARFEEMH AL, HRIRSXI AT TIM1_DBRX
= BENEFE| DRV_CMR F1725F] CMP_CR2 FHfF&:8) CMPO_SEL,
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14.2.2 BLDC B9 {E[RIE

AT {EHE B0 TE

60 5 sindh| e ARR 18] (BARR) , i il ¢
WeAHSE , 1&11[160)#?3&1"*@ Uﬁﬂi
2, SRR A

< 60 % Wit [A], BCNTR, #eAH
J5 BE R FERIBCCRANBCOR,
BCNTR 2287 0745

A el

KB EBAI T (e
B, EEE R AR,
IRCENE —, RCNTRFF#HH%
-

SRR A R ‘
—HE , S E s ‘ ‘

%, Ao R T T

RARR} [FJIFRCENE —,
RCNTRIT 241 % mﬁiﬁ%%ﬁ: RCNT;J:%&%J#,;%;H R
¢ > G FEAE NINFFAE)
AT {ERE A WPD IR AT AERE H BWT IE/ROTE

RCNTRL?§$1I, BT RS,
RCENVH 2, M4t f FESL 3L ZBRARR,
] ffife AR WBD IE/ROTE

14-14 BLDC I T/ERIE

14.2.2.1 60 BEHE

TIM1_BCCR F7788 5 L —IXH 60 FE, i&E TIM1_CR2 Z778809 BRS=0 A X itE 2 @hI6T
B 60 B, ®E BRS=1 AFKIENZIEE R ZEHIETER 60 E,

TIM1_BCOR FHFa NiKR/EH 60 FE, BD 60 EEME, 18 TIM1_CRO FH7834Y CFLT ol i&4Eal
1/2/4/8 A TIM1_BCCR F18/515%] TIM1_BCOR,

BLDC &1 60 EEE TIM1_BCOR KitELREFRAE. TFR zcp BIIRIEHIA EFEHIHEE
AE,

14.2.2.2 1546

WIS AN FSEM, 188 TIM1_CR1 178540 T10PS &R R4EA, Hd T10PS=00 £
FRRER, T10PS==01 ZRAFTLRBE&NEIE, T10PS==10 ZHTHREE,

BiEE, TIM1 SBRHITITERE:

$%28189 TIM1_BCNTR & TIM1_BCCR, TIM1_BCCR iEK/E7FE TIM1_BCOR, fE# 60
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EEEE
TIM1_BCNTR EFM 0 FFIATHER
FaEERFER, BRBAERETHEZE TIM1_RARR, [E8f RCEN E—, TIM1_RCNTR FiAit#
fBR40 TIM1_CR4 2778889 CST &FIRZ& 1~ 6, CST R EIRE TS
oIS AR FRT TIWTIF f1E 2 6788 it BT TIROIF

14.2.2.3 60 854

BNAEFRENNVIHE, —REREBZEN 30 EXARTRNEIEER, RUERIEZE 60
EZREERNEEER, —REZRHRE, RE TIM1_CRO F7:319 FORC=1 {£#E 60 Ei&
HERIAINEE, HERBZE 60 EZRERBWNEITIE R, BHRHRE, BIERERR LEP
#itRic BOIF E— (3F: FORC=1, E#EZ/5 60 EZRENEIZER, 3
TIM1_BCNTR>TIM1_BARR, BOIF R&E—), RE TIM1_CRO &F#Fa:89 FORC=0, &
TIM1_BCNTR>TIM1_BARR, HifitRic BOIF E—, TIM1_BCNTR #4£EiH8, R=BmhiEE, K
- aliEE HI BT E A E BT 88 L i P RrARIC BOIF FAE QN P EIFRIC PDIF d1TF a0,

14.2.2.4 SRRk

EgiEZE, BTFRRNSERTABTNE, HINZENBREERFELT LR _RERKE
BEIR%EM, ALRTED, WRHFSRIFM, FAFERRLRIEANLY RS £ AT
55, URERTENERESSIRERRE, SRERER, mERKRERERPHRIC BDIF,

FEREFRIIEA, TIM1REFDRBFNLCRSBETE, SERERERE, TIMT RELLR
FROVET(E, FEEIRNRIERFRITE/NTLERITE, SRERERENERBEFEESIETR
FEHLRZBREFE—H, SFERNITR/IALE, UFTERESNNSEITERERNE, <€
LAY I A T AR ETE.

Lo R AT EED TIM1_CR1 &178380 BSEL 1IRE, A FikAE=BSEL/128*60

14.2.2.5 zcp FIRIBRVME (RERI%IR)

ERERERZEIRVEEIZRNXEAIBAENXKE, MRERERERZE—ER
TR, WERRBRERZFEGRBENXEIASEREONXE, MERNSEGREME, ™
BRENE—PERMEE., SESSRNKERNZEROMES, SSSRNXELER, 2
EHfARIIT, FRURAFPSRAZERENRENSYH, BHRE— LS AEENIZS,

EIERNXERNE zcp (BMIBERNEMG), EHFRBIREFIRE zcp EIHEIBHYE E/S 5D
TIM1_RCNTR #47iHEY, ZitEt4EsR, WEHEMIEE, MESARFEDEIRIC WTIF,

zcp BIRABRYET i@ TIM1_CR2 57228489 CSEL 188, A=: #HEAE=CSEL/128*60
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14.2.2.6 &R PR
BEEHIA,

14.2.3  BLDC BYiEi#E%
WHREU TR A%
1. @i GPO7 LB RILRBES

2. B GPO1 XLBTR/R TIMT BPIRZS
3. BT SPIEHZRE TM1 X HFEFERERETKR

14.2.3.1 A58

1R E CMP_CR3 FH17#8H9 CMPSEL ©J4§ BLDC 18X 89 CMP0/1/2_OUT BY45 Ri@d GPO7 w4
tH, Hoh CMP0/1/2_OUT AETIRERFEIILLRRE R

IRE CMP_CR3 &772309 DBGSEL=11B,E]$ b iRza R ¥ X [A@E GPO1 im Ok, KZESE
Ft¥, 1RE CMP CR3 17309 SAMSEL @R ILIR=RIRE X, W GPO1 BHII TR,

SAMSEL FHEX(E GPO1 87

00 £ on 0 off 1IRHE, RELREEFS EEHEF

01 RTE off K#¥, RIE CMPSAMR RFHFHF PWM off R#[X g

10 H7E on X#£, #R1E CMPSAMR RXH#EFF PWM on E# X8

1 £ on 0 off 1IK#E, RIE CMP SAMR FERFEHEFF | PWM off+on Ei£X g
B

BEIRER R XE, CMP0/1/2_0UT HEDP—MESHXIAE UVW BIHIN—HEES, B8R
WERER, T CMPSAMR Z7788, LR RAXIETEE UVW XRAY PWM KB (FEELL
RERRVIRRAER) , W CMP0/1/2_0UT 2&BFAE R,

4 HAPWM (P 515 ) [ | |
PWM (MOSiis BRUVWAH) [ | [

BEMFid % 45

FL e (M iE ) W
BEMFiL % A0
e (I, o 0 S PR 0 N
PWM ONAS X 5] SRR X i LA 2 A [X i [ WEBTARE ) T X [
N . BEMFL%
P CRAFE, W)

14-15 HEERERIEIR
14.2.3.2 RS RERR

S B X B FIZE R A8 X B 1 E FA B E B 28 RCNTR #471H48, HEILLeIET SPI iFiHz:4E
RCNTR YK B RTERIRER o

®d GP01 4% TIM1 LIRS R, BE UVW HBBEIRER, TTRSRILRFERXE, FRA4d
ERXE, EEREAXIE,
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A
RCNTR
A SEURBR X ok R X o SR X ] ARG A I ok SESRHH X 4]
ol % SR %
GPO1

14-16 15° i ERR S 30°ZE R #48AY RCNTR/GPO1 iRAZE]
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14.3 Timer1 571728
1431 TIM1_CRO (0x4068)
& 14-2 TIM1_CRO (0x4068)
i1 7 6 5 4 3 2 1 0
£ | TIRWEN T1CFLT T1FORC T10PS T1BCEN | T1RCEN
-3t} R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
FEB E=4 iR
7EI2/ETIM1_CROBY, RWENRE—, TIRCENZBES.
[7] T1RWEN
ZAE R BEIERI0
AR LR
X MR 819 S 0BV E
(6:5] TCRLT 00: 1/MEAEETE
01: 2M&AEET B
10: 4 MEEET E1F1
11: 8 MEAEET 8 F13
602 H BNt (ERE
LB OENEERNEE SR, F4ETI%RE, H60ERNE
iI$ES, BMETIMI_BCNTRIBIZTIMT_BARR, WEHARAIRFIHEIE,
[4] T1FORC 7. fREITIFORC=0, BNfETIM1_BCNTR#ZZTIM1_BARR,
TIM1_BCNTRELZEITEL, ARMOFIAITEL, BHAREHIEE
0: A{ERE
1. {$8E
HiR LA kR
X Le(y F FiERTIM1_DBRx 257788 5 ADRV._ CMREZ 25 1E I 75
X, BB ANFESH4/i%E
00: B43FUPDE—EE ETIM1_CR4M A IEER (FERT IR
[3:2] T10PS Vab A=t
01: 16fUE & E0T 28 A FiRiaaT a1+ 6989 LGtk iR (FEH
FRREBR)
10: [UERNBAMLLHEER (FERTERAR)
11: 1RE
B E BT 2R BT £ B e
[1] T1BCEN 0: ZE)bit#5es
1. {EREITENER
B EOT RE AT B Y
[0] T1RCEN BEMNABSRWENA 17 BEIRETIRCEN, AR ERNETEFIS A

B4 BafERETIRCEN, HEHENRFTE LREHE,
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T1IRCENTEHEE,
0: ZE1bit#K8s
1. {ERETENES
14.3.2 TIM1_CR1 (0x4069)
& 14-3TIM1_CR1 (0x4069)
i1 7 6 5 4 3 2 1 (]
E= T1BAPE BSEL
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB E=4 7 i::p%
TIM1_BARRE s & {# Ak
ERefE, SEAENBREANMUERNSHHESANFSHEMN, BOERE
[7] T1IBAPE | EFZETIM1_BARREFEE. (ATFAMAREzcplt iR Hl 60 #E1E)
0: AfEge
1. fE8E
R A TR
BBEFRRERNAE (138), ERKRERINXRITEE, ReNRAE
[6:0] BSEL o
A FEikAE=BSEL/128*60
i MREEAEN0, FISBSELIRENT
14.3.3 TIM1_CR2 (0x406A)
& 14-4TIM1_CR2 (0x406A)
i1 7 6 5 4 3 2 1 0
B T1BRS CSEL
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB E21 7 (::p%
EREN SR EARIER
[7] T1BRS | 0: BANFEEMGOERH BIRBEN (BEAIRE)
1. UBERUNSM
RAB R EIERE
6:0] CSEL UBERNMAMEKRS, LEIRCSELXYRHIEE#RE
A HIBAE=CSEL/128*60
S WMBEAEN0, FISCSELIRERNT
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14.3.4 TIM1_CR3 (0x406B)
% 14-5TIM1_CR3 (0x406B)
i 7 6 5 4 3 2 1 (]
B RSV T1PSC TITIS T1INM
-3t} R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 1 0 0
FEB 2 114
[7] RSV {REBIUL
BB B30 e 3 SIE SR
XA A FXIMCUBT S TN DS D B A E BT 83N E i E BT 2R 09T 8005, 1R
IEMCUBT P9 24MHz(41.67ns)
[6:4] T1PSC | 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1.5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
WAR (TIO/TI/TI2) k%
TIM1 EERFRMATRE TR, RENFEABERNEE, A SHMmiiRes
1 CMP_SR #9 CMP0/1/2_OUT #1 CMP0/1/2_IF £ 8
(3:9] TTIS 00: GPIO fExmt@ A, HFRIE CMPCRI[7I3EE (P1.4/P1.6/P2.1) &2
(P0.2/P3.7/P3.6), CMP SR B4R iEiZ GPIO =4
01: LkiRE& (CMPO/CMP1/CMP2) BIEIE{EAIA, CMP SR HIZERiED CMP
=&
1x: {REBL
RATIO/TI/TI2IRERK LR, HIFFHMKENTIREE, BRERWIRR, R
MCUBS$h824MHz(41.67ns)
00: RIgiK
[1:0] T1INM
01: 81 BIENAEHRE, 8 x 41.67ns
10: 32BN EEA, 32 x 41.67ns
11: 64 NETERERE, 64 x 41.67ns
14.3.5 TIM1_CR4 (0x406C)
& 14-6 TIM1_CR4 (0x406C)
i 7 6 5 4 3 2 1 (]
B RSV T1CST
il R R R R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
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FEB E=4 (230
[7:3] RSV REBAL

BARIRSH
RENEARBDIPREESXY M ARICPEFICMR (TIM1_DBRx);
ZCSTE001 ~ 1MTTIRE, timer 2 EohEELLIRER0/1/280(F8E, RIFX MRS
BICPERE LLIRERAIFF X
L CSTE001 ~ 110K, SESANFEHM AR BERIN—
[2:0] | mcsT csT TIM1_DBRx csT TIM1_DBRx
000 0 100 TIM1_DBR4
001 TIM1_DBR1 101 TIM1_DBR5
010 TIM1_DBR2 110 TIM1_DBR6
011 TIM1_DBR3 111 TIM1_DBR7
14.3.6 TIM1_IER (0x406D)
& 14-7TIM1_IER (0x406D)

i 7 6 5 4 3 2 1 0
2R T1UPD RSV RSV T1BOIE | T1RUIE | TIWTIE | T1PDIE | T1BDIE
E- it W R R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FEB L4 i

ZOPS=008Y, BHHIFUPDE—RAEIEIEH, WUREARTE, 5—EEHE

[71 T1UPD | _,.

MEE,
[6] RSV | {REB1
[5] RSV | {REBM
EARERT 88 EiBpRr{ERE
[4] T1BOIE | 0: ZIE FiRhHe
1. {E8E iR
B EOT 88 iR P RT{ERE
[3] T1IROIE | 0: ZIFE#ERT 2R Lid B
1: [FREEHENT RS Lt iy
5B Fr h B {sE g
[2] TIWTIE | 0: ZIES A FPET
1: {FRES ARl
S 16 P B B
[1] T1PDIE | 0: ZE1-{U B0 P MR
1: {FERENI BN P BT
PR LT 45 3R P B A
[0] T1BDIE | 0: 2 IEEHbiRtlT
1: {FRELLER DT
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14.3.7 TIM1_SR (0x406E)
7 14-8 TIM1_SR (0x406E)

i 7 6 5 4 3 2 1 (]
ZiR RSV RSV T1BOIF | T1ROIF | TIWTIF | TIPDIF | T1BDIF
E- it R R R/WO R/WO R/WO R/WO R/WO R/WO
=Liva [l 0 0 0 0 0 0 0 0
FEB E=4 i::p%

[7:6] RSV fREB{L

[5] RSV fREBL
ERER 28 iR P RRIC
LEARTEITEEME E3HE, HTIM1_BCNTREFERHESTIM1_BARRSFEME
Lk OoEeeY, Bl&4 BB, wERTIM1_CRO[T1FORCI=1, TIM1_BCNTRi&

(4] T1BOIF ZF, BUTIM1_BCNTRELLIHEL, ZUHEHE1, BEREKHEFEO,

i MBEBEPRIPERTIMI_BCNTR, TIRATETIM1_CR2[T1BRS]=0835UPD
& TIM1_CR4
0: TEHLRE;
1. ERBHRE,
BH RS LB P RRID
LEHEIVEEME LIS, HTIM1_RCNTREEFSRHESTIM1_RARRSFRHIE
EbEROTECEY, Bl&4 LiBsE#, TIM1_RCNTREE, Z{UHBEHEHE1, SHEG
[3] T1ROIF |
30,
0: TEHLE,
1. LRsHRE,
S A FRHRIC
%TIM1_DBRH/TIM1_DBRLZ1F25{&4ZITIM1_DRH/TIM1_DRLZ 77588, i%fiIH
EHE1, BHRHEE0,
[2] TIWTIF | _
. HOPS=008, MEWTIFE1, SFEBASH,
0: TEHLE,;
1. BARFEARE.
R BN P RTARIC
LA (TI2TITTI0) 5HERRATIMT_CRA[CSTIXI M AITIM1_DBRX[CPE] PLAC AT
[1] TIPDIF | AR BERNEHPET, ZUBREHE1, EHREEO,
0: TEHERE;
1. UBRNSGHRE.
AR R P RIARIC
0] T1BDIF AT RERLRITE, BRERZUHEHET, BHRHEEO0,
0: TEHRE;
1. BHRE,
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14.3.8 TIM1_BCOR (0x4070, 0x4071)
% 14-9 TIM1_BCORH (0x4070)
fi 7 6 5 4 3 2 1 (]
Bk TIM1_BCORH
E- i) R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
% 14-10 TIM1_BCORL (0x4071)
fi 7 6 5 4 3 2 1 (]
Bk TIM1_BCORL
S} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB E=4 i::p%
HREAREN SR HERKRE
TIM1_BCCRIZIREHE, BI60EREE
i AFPYIB60EEEER, FRERN4IIELTIM1_BCCRH
TIM1_BCOR, BZETIM1_BCCREY, HiZ60EEEETSH
[15:0] TIM1_BCOR TIM1_BCCREIE], ECETIM1_BCORRY, EiRERHNTIRIE:
T1CFLT=00, 60fEHE f:{H;
T1CFLT=01, 60fE&EH(E/2;
T1CFLT=10, 60EEEE/4;
T1CFLT=11, 60EEH(E/8,
14.3.9 TIM1_DBRx (x=1 ~ 7)(0x4074+2*x, 0x4075+2%*x)

TIM1_DBRx (x=1~ 7)2 BRI CST=1/2/3/4/5/6 BIR9EHE, TELA TIM1_DBR1 AHINE

TIM1_DBRx F1F#%,
% 14-11 TIM1_DBR1H (0x4074)

i1 7 6 5 4 3 2 1 0
ZR RSV T1CPE TIWHP | TIWLP | TIVHP | T1VLP
E-Jid] R R/W R/W R/W R/W R/W R/W R/W

=LV 0 0 0 0 0 0 0 0
% 14-12 TIM1_DBR1L (0x4075)

i 7 6 5 4 3 2 1 0
Z# | TIUHP | TIULP | TIWHE | TIWLE | T1VHE | T1VLE | T1UHE | T1ULE
34 R/W R/W R/W R/W R/W R/W R/W R/W

S{E 0 0 0 0 0 0 0 0
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FE am fiig
[15] RSV {REBU

TIO/TIT/TI2E A TG R MR EE IR BR{E RE e 13
XA TR BN AR AT BIR RIS N L IRERA0ERE, L ERNIRIE
IREEX LAV GRIERAE

CPE P CPE @k
000 0 100 | 1&il U 4B TFEEE,

U 1833 R EE R =R (5 AL
001 | &M U 48 EFHE, 101 | 420N W 8 EFiE,

[14:12] T1CPE

U HERS M LEAR =R (e RE W HERS N LE iR2RE AE
010 | #&W W BTG, | 110 | &l VETEE,
W HERS N LE iR2R{E AE V HEXS R LU AR BRE AL
011 | #&ill V48 LEFiE, 111 N =AEWE,
V BRI R LU AR BRE AE =R MY LR BR{ERE
WA LA (s BE

[11] TIWHP | 0: SEEEN
1. REFEN

WHE TR E R
[10] TIWLP | 0: S8EEEN
1: IREBEFH

VB L ifsa B {FE s
[9] TIVHP | 0: BEEEM
1: IREBEFH

VAR A5 B AR
[8] TIVLP | 0: SEBEEEN
1. REFEN

UtE_EF@ i (EaE
[7] TIUHP | 0: SEEEN
1. BBEEEGH

UAR i AR 1
[6] TIULP | 0: SHEEN
1. RBFEEK

Wi _E i (e BE
0: XiA--FIH#H
1. FE--Esesmt
£ SWLERIWHERE A1, W ETHEAGEE, BitEEBmMEALK,

[5] T1WHE

WiHE T (£ 8E

[4] TIWLE .
0: XiF--ZliH
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1. FiE--fEaet
7 SWLERIWHEREY A1, WIHETHEAMGET, BivEEEmMBEALK,

[3]

T1VHE

VAE LA ERE

0: XiH--FRIEHEH

1. FE--fEaEmL

i HVLEFIVHERBS A1, VA ETHENGL, BitEEBMEALX,

[2]

T1VLE

VAR T EEE

0: XA--FILHH

1. FE--EaEmt

£ SVLEFMVHERE N1, VAL THENGE, FEiEmEEmEATX,

[1]

T1UHE

UAE LAt RE
0: XiH--FRIEHEH
1. FE--fEaEAL
. HULEFUHERIES A1, UM LETHENEH, EiHEBMEALX,

[0]

T1ULE

UHE T4 E6E
0: XiH--FRIEHEH
1. FE--EaEmH
i SULEFIUHERIES A1, UBLETHEAGEE, BitHEEMEALKX,

14.3.10 TIM1_BCNTR (0x4082, 0x4083)

& 14-13TIM1_BCNTRH (0x4082)

i 7 6 5 4 3 2 1 0
B TIM1_BCNTRH
E- it} R/W R/W R/W R/W R/W R/W R/W R/W
SHE 0 0 0 0 0 0 0 0
% 14-14TIM1_BCNTRL (0x4083)
i 7 6 5 4 3 2 1 0
ZiR TIM1_BCNTRL
it} R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB E=4 77
BEARENRIITEE, BT o0EEBN a2,
[15:0] TIM1_BCNTR 7. TIM1_BCNTRIRIRIETIM1_CR2[T1BRSIRIEIRE MR,
TIM1_BCNTREBEASETIM1_BCNTREHT 141,
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14.3.11 TIM1_BCCR (0x4084, 0x4085)
% 14-15TIM1_BCCRH (0x4084)
iz 7 6 5 4 3 2 1 0
B TIM1_BCCRH
et R/W R/W R/W R/W R/W R/W R/W R/W
S0{E 0 0 0 0 0 0 0 0
= 14-16 TIM1_BCCRL (0x4085)
i 7 6 5 4 3 2 1 0
B TIM1_BCCRL
it R/W R/W R/W R/W R/W R/W R/W R/W
Si{E 0 0 0 0 0 0 0 0
FE 2R iR
HREAREN 2R EE
[15:0] TIM1_BCCR LEAENBEANERNEHEES AR FEHEEMET, BENR]
Bt EEEEBCCRE 78,

14.3.12 TIM1_BARR (0x4086, 0x4087)

7 14-17 TIM1_BARRH (0x4086)

fi 7 6 5 4 3 2 1 0
B TIM1_BARRH
xE R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
%< 14-18 TIM1_BARRL (0x4087)
fi 7 6 5 4 3 2 1 0
B TIM1_BARRL
xE R/W R/W R/W R/W R/W R/W R/W R/W
S4B 0 0 0 0 0 0 0 0
FE B faiR
EARENRNENEHE
[15:0] TIM1_BARR HEARENROHEES FBARRSFFHRIVE, BIRE LGP, F
B ERNEBE
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14.3.13 TIM1_RARR (0x4088, 0x4089)
& 14-19 TIM1_RARRH (0x4088)
iz 7 6 5 4 3 2 1 0
BIR TIM1_RARRH
et R/W R/W R/W R/W R/W R/W R/W R/W
SEfME 0 0 0 0 0 0 0 0
& 14-20 TIM1_RARRL (0x4089)
iz 7 6 5 4 3 2 1 0
BIR TIM1_RARRL
et R/W R/W R/W R/W R/W R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
FER 2R 3%
B ENRNOBEEHE
[15:0] TIM1_RARR YHEH TSI EUESE T RARRSIFEM0E, BNRE Litichir, [
B EEEERS
14.3.14 TIM1_RCNTR (0x408A, 0x408B)
& 14-21TIM1_RCNTRH (0x408A)
i 7 6 5 4 3 2 1 0
B TIM1_RCNTRH
E R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
% 14-22 TIM1_RCNTRL (0x408B)
i 7 6 5 4 3 2 1 0
B TIM1_RCNTRL
E R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R %
[15:0] TIM1_RCNTR BHENBRATEUE, BFERFERKIT B zcpZ #4803 /8 A9 112K
14.3.15 TIM1_ITRIP (0x4098, 0x4099)
% 14-23 TIM1_ITRIPH (0x4098)
i 7 6 5 4 3 2 1 0
2R TIM1_ITRIP[15:8]
- 3id) R R R R R R R R
=LAl 0 0 0 0 0 0 0 0
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% 14-24 TIM1_ITRIPL (0x4099)
iz 6 5 4 3 2 1 0

BIR TIM1__ITRIP[7:0]

Bl R R R R

EfME 0 0 0 0 0

FE 2R iR
RS R B ER

[15:0] TIM1_ITRIP FEAZIE RN B IR KA, IRIEEHEER, BN ADC BiE 4

EESERE (0,32767)
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15 TIM2

15.1 TIM2 #EEi%BA
TIM2 &£F%E. B timer FIHA counter =F&E(:

—_—

BRI 4 PWM Bt IRA

2. WA timer #B: 1@MEMA PWM NSRBEFFLNE, TTAFEL PWM AL
3. HA counter &R=\: RMMAMEL PWM NIFRFE VAT E]
4. QEP&RSD #R3(: IE3Z4mhD R &% XA
TIM2 FE84E:
1. 3-bit EIRIED SRR RS B AR ELZR A9 TH A B 3t 1T 53 45
2. 16 fUE EVHEBIEARITELES, AT EIR B ER I R A0
3. 16 UM LA FHENEAITEEE, BTHEA counter 2V QEP&RSD &2z, i+4K835HiR
RINBBAESHNERE
4. HNIRIBARIR
5. LGNSR
6. HIHARIRF4E PWM
7. PEREMTE
15.1.1  BI¥i=HIRR

B epI=HlsR A T £ B AR E N R EETHNIR, BMO MR B HHT oM, Mo MRE
F—- H 3 UFH7F8% PSC =89 8 U ITEIRES, TIkiZE 8 MOMAL, WHFAREPETH, BFXD

EHHF

FRBENE, MARBIDRIZERN, FRUANIZEEREN B AR TR ERDIRRE,

MR IR T E:
fex ent=fek_psc/ T2PSC
{BR1& MCU B4 24MHz(41.67ns)

& 15-1 Z17a8 T2PSC AR EVERS N A EHYBS Fh3RZR

T2PSC RZE(16i3H1) CLK(Hz)
000 Ox1 24M
001 0x2 12M
010 Ox4 6M
011 0x8 3M
100 0x10 1.5M
101 0x20 750K
110 0x40 375K
111 0x80 187.5K
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15.1.2 TIM2__CNTR BJiEEF0i+4

TIM2_CNTR HHEUNTE T2EN=1 B#17  JRM43S TIM2_CNTRII B IRIER IR Hi7=s1(E,
E UL BE U HAERITITERIE, WL TIM2_CNTR Y, ®ESFT, BUHIRESEIE
BRFWEE, FRELEFTIHZIREINREFIEE.

15.1.3 HBiER

& TIM2_CRO Z1%8369 T2MOD=01B, TIM2 T{E7EiHEz,
TZARR

T21IR
ek - VIR
4>
T2EN 0 s
Cg]ﬁTogl(gL > COUNTER oc tim2 oc
T2PSC clk psc /VM ocn |
T21F

15-1 MR RIEAEE
HWHRRBECE TIM2_CRO 172889 T20CM fILERE R LM HES , B =8N iR,

15.1.3.1 TIM2_ARR/TIM2__ DR BJiEE

EFRMEERXT, TIM2_ARR/TIM2_DR B E8MEHSTERNEFTER. UGBS
TIM2_ARR/TIM2_DR FHfFaslY, HIRREFEAMERHSFRP, £ LESM T2IF siE HHHSEAEL
£ (T2EN=0) BM&ERRFFSERTD,

TIM2_ARR/TIM2_DR 22— 16 {uHEF:E, MEFEASEARTET, BEARTET, HEHR
EERF P EAREZRFHEANRERESFRINMIEASENELFSESRT,

15.1.3.2 S/{EBEH RS

B & TIM2_CRO 2778849 T20CM=0, TIM2_DR=TIM2_ARR, HiHLIR{ES TIM2_OC 1AL %
R, BLE TIM2_CRO 778889 T20CM=1, TIM2_DR=TIM2_ARR, HHILIRES TIM2_OC tA
LHF/BF,

EETEMNE, REOETEE TIM2_DR=TIM2_ARR 88AF KM HE/EEFHNE, BB
TIM2_DR=0 28 1 N EHRBKT .,

15.1.3.3 PWM &

PWM X 1R #E TIM2_ARR RE PWM FH, TIM2_ DR REAZLL, 5=k
=TIM2_DR/TIM2_ARR x 100%, BEE TIM2_CRO Z778:# T20CM=0, #HiRH:E TIM2_DR H7F
ERFIEE TIM2_CNTR BYELIRZER (TIM2_CNTR<TIM2_DR) BMHEBRF, RZHWESBF., &
B TIM2_CRO FH7Fa389 T20CM=1, HMitR#E TIM2_DR FHEFRFEIE TIM2_CNTR BILLIRE

(TIM2_CNTR<TIM2_DR) %iiZHF, RZBHLIEBF,
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15.1.3.4 chif s

a) ¥ TIM2_CNTR=TIM2_DR, P4 IR ICEE M, tUfHRT TIM2_CR1 S7EE8H9 T2IR B—,
TSR T

b) ¥ TIM2_CNTR=TIM2_ARR, =4 L35, SPBIHRIC TIM2_CR1 S8R0 T2IF B—,
TIM2_CNTR {EZ B E#iit4.

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

TIM2_DR 103C

TIMZ2_ARR 3002

TIM2_0C

(T20CM=0)
TIMZ2 0C

(T20CM=1)
T2IR

T2IF

A A
match overf low

15-2 AR TS IR
15.1.4 HWAGESIERIZGRN

T2FE
T2SEL
g TINEG
G 0 —
GP10 ———»= FILTER 1 DETECTOR, | TL P05
1

15-3 MG SRR LG NAEE
TIM2 BY5IAES T 3kE GP07 & GP10, 1R#E PH_SEL 778307 T2SEL &%, MATIiEE
REHTIRFIRK, GHRNRRENMALN LFHEM FREEH T —RRER.

RO O SR AET A
Before Filter § i §
After Filter : § :
P4clk: 1 4clk! D clk |

15-4 JE IR B ERET R E]
TSR BB E EEIREKE N 4 B AR, BCE TIM2_CR1 5772300 T2FE =1, BNfEgE
ISRINEE, IBRENESSIERAINES KR 4 ~ 5 95 EHE,

15.1.5 HiA timer 823

B2 & TIM2 CRO 72889 T2MOD=00B, TIM2 T{EfEHA timer &3,
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T2SEL

GPO7 0

» FILTER

GP10 1

TIM2_ARR; MIAGSTUEREREIRIK;

T2DR || T2ARR

T2CES TI NEG = A T21P
A N 0 [ T2IR |
DETECTOR Y| T1_POS (2R
T21F
clk T20PM COUNTER | =—"—
ks >
CLOCK T2EN
———
T2PSC CONTROL clk psc /W

15-5 HiA timer 1R [RIEIEE]

A timer RV PWM ESBKEMN—TEHAIVEHS, (ARIE T2CES=0 E&ZFAEBH N LG
A1AEE, EFREITRIGAKE (FEBFAKE); T2CES=1 EFBABEDIR N TREEN 1 1E
Hi, TRAELAGNKE (RBFEKE)), 93005 HEIE TIM2_CNTR F& TIM2_DR

m ]

—

TI_NEG

A

A

TI_POS

TIMZ _CNTR  XXXX

0000 X 0001

1038 X 103C

103D

3000

3001

0000 X 0001

0000

103C

TIMZ DR
TIM2_ARR
T2IR

T21P

15.1.6

XXXX

3001

A
H level software
start clear

A
H level
detect

15-6 HIA timer 23, (T2CES=0) BFFE
A T2CES=0 Juffl, EZE TIM2_CR1 778860 T2EN = 1, BN{EAEHENES, HEEsm bitsy, X
timer I MEIMAE—D LFHEE (FEBIBX), TIM2_CNTR EZHEMITE

LM AR TG ET, BN A RIS BB AN S5 £, BT 4E TIM2_CNTR B9{E773# TIM2_DR,

[E8Y PHFFRIC TIM2_CR1 Z772880 T2IR E—, TIM2_CNTR #E&M L,

HNEIMANE D EFHER, SNEEAN— PWM FEREY, LBHE TIM2_CNTR 89
{E7F# TIM2_ARR, EBPEARIC TIM2_CR1 Z778800 T2IP E—, TIM2_CNTR BEZBEE it

& timer ERIQVEIMANEZD EFHE, THE{E TIM2_CNTRIAZEI OXFFFF, KR4 Finss,

th¥TARIC TIM2_CR1 5778889 T2IF E—, TIM2_CNTRBZE, TIM2_CNTR EHit#L,

A counter {83

A

period
detect

B2 & TIM2_CRO 772869 T2MOD=10B, TIM2 T{E7E#IA counter iR,
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TISEL [T2FE | TICES
0 g TLNEG [
T -
GP10 J‘V FILTER 1 DE'IVEI:'I‘ORT TI POS 1 COUNTER
—1
- contR | 21P
_clk S— s
CLOCK T2EN TOTF
—==—p (OUNTER
L CONTROL clk psc /VM

15-7 A counter 18 [RIEFEE

A counter RIUF, TIM2_DR B2WkHBFFRNT F5FR, WS TIM2_DR HF
B, BURREFERRESFFED, ELESEM T2IP, LidsEH T2IF & T8 AT LIE (T2EN=0)
BMEEEIRFHFFRP, TIM2_DR B— M 16 UFHFR, REFXREASFY, BEARFY, #
EHRIEESF I EARZERF I EANRSSERPNEEASEMERL FHFRF,

A counter VMM AMER PWM M EERFFRIEHS , BER AR EUE TIM2_CNTR
Fi#t TIM2_ARR; HIAESTAEREIRK; BE TIM2_CRO F#F=580 T2CES=1, MAGESHLEFH
BEAERTTESROTTEERLE, RZBAGSHNTEEENENE,

(2 1 o O
rreos 4 4 4 4 4 4 4 4 O S S

CCNTR (can’ t read) 0000X0001X 0002 X 0003 X0004X0005X 0006 0007 0008 0009 0000 0001
1 ot HHDEEDEEDEEMEHOOEEOORBEGHDEE@
TIMx DR 000A
TIMx_ARR 0000 0016

TxIP

match

15-8 #IA counter & BY FE

BCE TIM2_CR1 2778809 T2EN = 1, BI{EBEIHENRE, THEME8m@ L, X timer IVEMALY
FE—NEWRE, TIM2_CNTREEHERITE;

T timer IMBRE, TRAITEEINITEUE CCNTR I1—; TIM2_DRIZERM PWM NERAT
BirE, HE AR EERR BAnE, BEARIHEERI9HEUE TIM2_CNTRZ# TIM2__ARR,
EBSPBTARIC TIM2_CR1 5772889 T2IP E—, TIM2_CNTR#] CCNTR EE, HEHHEL,

HHMEMAR PWM DM ERIXZI BAME, THEUE TIM2_CNTR E&IXE OxFFFF, R4 EiHss
£, hETARIC TIM2_CR1 H772889 T2IF E—; TIM2_CNTREBZE, CCNTR R/iEZE, TIM2_CNTR
MEFAIHE, CCNTR HEZRISUESLEITE;

15.1.7 QEP&RSD &%

BcE TIM2_CRO 778389 T2MOD=11B, TIM2 T{E7Ei#A QEP&RSD &1,
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T2DR
E— F-WF 2 T21R % F
mode: i
CUPO EN = 1 | CMPO > Quadrature T2DIR o
CMPO_MOD = 11 | >
FR O R —— g clky,
e ‘ FILTER C
| QEP mode: | GPO7 T2CES clr T2CNTR
U moQET — P
| T2SEL =1 P10 INT1 >
| T2SSEL = 1 | >
clk clr
L
S 4>T2EN COUNTER =
T2PSC CONTROL "~ | (T

15-10 QEP&RSD &= [RIEHEE]
QEP&RSD RIVEI LM 2 MEERIIERMA , SEIENVE. HEFlERESR, GP07 #1 GP10
(QEP #&3{, FHIABIMELI—AR 90 E) 5% CMPO 1 CMP1 (RSD 8=, RABB—ARS 60
E) fERBA, SFRKEREEHIERZBER, SEEROVIHECEMSE T2DIR, AEKNE
=& T2IR thERFRIC,

eor | | ] N r 1 1

o | 1 ]

mes 4 4 4 4+ 4 4 4 ¢ e e e e e e
covnn r1i_cvte) 0000 000 00020 00 000 ) (0 00030300) 0000

T2DIR

CNTR
(can’ t read)

& 15-11 QEP #EX B FEI(RSD X TIERMAMEMS QEP EXEER)
EZRAMTHBRE— N E LA TR, THEET 0 ER R ER H BT EUE. T2DIR=0,
BEAIE, @EiHE, HEREXIG, HEEEM—; T2DIR=1, AEAAKR, BT, HEREX
I, TTHE0E8R—, EFITEEETTLAEIMNBDER INT1 B, KSHmIDRINNE S IERI MR 1 89
EE—DEEO, E48 INT1 hif, EEEE T2CES=1, ZH4MBOET 1 KI5, THAHEERLNATANITE
277 TIM2_DR, ENEMAIEERES, TRITEEEM 0 1NZE 65535 FEENE 0, M 65535 FiE|

0 FEBENZA 65535, EZF1F8E TIM2__CNTR B9ES R T RAITERRNE.

EARHEE— N E LI, IR, BFERADEROHEUENEE, SER0T
HORSKIR, BTSN EETSH TIM2_ARR, BREARITESRES, EiY T21P REtRC
PR, MEARIHEEEITEE OXFFFF, HECES, P4 T2IF d#rtric,
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15.1.7.1 RSD HILLERZE R4

delaytime delaytime
PWM output ! ! ‘ l ! i
PWM of CMP | i hdf@lw 5
of C | | | ,. ‘(l ‘
. . i | ! CSOFMD,
PWM ON Sampling interval ! i ,l <
FC« »
CSOND CSOND

15-9 PWM ON SRR

PWM HitH(PWM out) RBLZ ELIRBREIFHARXSF PWM HIBKEZIEEELIR, FEZUTER
F0: IXENEBREAIK/NN, mos MIFXEE, WRHNMALRIRHFZE, EPH delaytime 7 IC
A0 HH BB S B U RGN B R S AVZEIR BT 18] , 71T B S SRAS BY SRA¥ [X 8] N4 LE 3R 28 b SERRIE R AY
BHRFEME%, BEIRELERNTE CSOND LI IERAKR MOS EFXINES. @Y, EFRE
CSOFFD BB, FRiFXEMLERNZIARE Y PWM B TEIBEIER CSOND, IBYSEFRREE
OE&K L hiReE EH B (PWM of CMP)ERXY RZAYEY /8], 8% & CSOFFD BEES R RET AL
PWM out i FEEAZEIR Toffdelay(Toffdelay=CSOND- CSOFFD)fE% i,

delaytime delaytime
PIM output L l ]
PWM of CMP § . i TR, l ;
! i : | CSOF |
PWM OFF Sampling interval $' i ,l <
CSOND CSOND

15-10 PWM OFF E#i&z{

B, EHITRE RN RFEXB N IZEE L RER L RZRINREFERE%, BEREL
iR {E) CSOND LAMGI FER AR MOS EFXIE ., EIY, HAIRE CSOFFD HIE, REXEH
ZRZIASREE PWM R EFHEEFEIR CSOND, UGBTSERRRIFE O SEK L LR LIKBT
(PWM of CMP)ERXYRAYETIE], #IRE CSOFFD BMEESLIRRAFEOE PWM out IR EFHEIER
Toffdelay(Toffdelay=CSOND- CSOFFD)/g %,

ME PWM MBI LEIRERBVEEIR 7574 IR E CMP_CR3 Z178887 SAMSEL=00 Z& |F LUIRE3 KL
BE, 18E CMP.CR3 Z1785HY CMPSEL MitHXT M LEIRBRAVLLRME, fERE PWM HitHFILLIRES, Fab
HE B LR ERH:, WE PWM ME A LREENR H Z BZER
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15.1.8 Hi#iEs

GP10 (dir)

T2DIR

dir

‘
T2SEL = 1 |

T2CES
T2SSEL = 1 |

,,,,,,,,,,,,,, : T NEG
GPO7 0

R
TLPOS |

clk
4>

T2PSC
4>

15-10 SHER RIEEE]

SHEBEIN 2 MNEENRA, BEENMUE. FEMEREFER. GP10 EAFEEA,
GPO7 {EBkiRi AMRYE T2CES iR EFHASE THRIBIEABIE, B IRRIEREEHRIDIETE,
BEIBMEHEUETIAE T2DIR, AEMESF4 T2IR FBitRIC, (GE: T2DIR #1 T2IR £ GP10 &
KfE, GPO7 BRUARIGA 2K EZT; NRIBTE GP10 (LB BNF=4E hif, TEEMIMBET 1)

GP10 \
eor | LI LT LT L T L
meos 4 4 4 4 4 4 4 4 ffffffff

CCNTR (TIM2_CNTR)
T2DIR

CNTR
(can” t read)

15-11 HERA B FE

ERATHSRE— A LA T itEEs, A ARIEE R a2 E0E . GP10=0, = GP07
BMAXKIE, T2DIR=0, 3@JVIE, [@_EiHEL, iHEER00—; GP10=1, = GP07 B3 KE, T2DIR=1,
BEAR, ETHE, =R —. TRITEEIM 0 N2 65535 FEENE 0, M 65535 EiE] 0 /58
g )9 65535, EZFHFFER TIM2_CNTR BUESEIERIHHRNIE,

ERNHHRE— B L, T ToM, BTERE ARG E, SE%0t
HORKIG, EATHESRSAETEIERH TIM2_ARR, RNEXRITHEEES, EIT T21P dEftRic
P, HEARTHIERITEEI OXFFFF, IHEUEE, 745 T2IF BRI,
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15.2 TIM2 7588
15.2.1 TIM2_CRO(0xA1)
% 15-2TIM2_CRO (0xA1)
fi 7 5 4 3 2 1 (]
Bk T2PSC T20CM | T2IRE T2CES T2MOD
E- i) R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0
FEB E=4 7 iR
THELBR BT e > SRR
XL FXIMCUBT EH TN SRIE A B AT 2R A0 H ST 8, iR
MCUBT§24MHZz(41.67ns)
[7:5] T2PSC 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1.5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
MEEN: HRIEER
0: TIM2_CNTR<TIM2_DR, #ifi 0; TIM2_CNTR >TIM2_DR, %
&1
1: TIM2_CNTR<TIM2_DR, %t 1; TIM2_CNTR>TIM2_DR, #
&0
[4] T20CM .
i Acountert&z(: T
WAtimert®=: T
QEP&RSD &R &L iH1E: 1EI1EE
0: QEP&RSD #&z
1. SiE=
MR IR IER SRR {ERE
BAtimertR=: BKEEAQ P RT{ERE
i Acountert®z(: T
[3] T2IRE . X
QEP&RSDIEH &L #HIER: T2 T h R {sERE
0: ZIFEH BT,
1: {ERES P IR
MAtimertE=: FEHEIRIER
0: EMBHENLFHERITEE, EFHRRITERIG KSR (FBFHKE)
1: BEPA N TEBERTANEE, TERIBEI EFHERKE (KBFKEE)
[2] T2CES

A counterlB &L HIER . IHEBERUEIERE
0: TEEBITE
1. EFHAITE
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QEP&RSDIET: 4 EBThE1 (BR) BEBTIHEEERE
0: A{FEaE
1: {F8E

B IERE

00: HiAtimert&z(

T2MOD 01: HHERX

10: #iAcounteri®ZD

11: QEP&RSDIEH &L HIET

[1:0]

15.2.2 TIM2_CR1(0xA9)
7 15-3 TIM2_CR1 (0xA9)
fi 7 6 5 4 3 2 1 (]
Bk T2IR T2IP T2IF T2IPE T2IFE T2FE T2DIR T2EN
34 R/WO R/WO R/WO R/WO R/W R/W R R/W
=Liva =l 0 0 0 0 0 0 0 0
FEB 2R iR
MRS IR ITEARIC
LI EBRETIM2_CNTRS ELRRIETIM2__ DRICE A Z AL S4B 1, © RS0,
HBAtimert®T: BKEALNARIC
timert@ WEIMARKE (IRIBT2CESIEIREN L FHREI FHIASE THRIAZI EFHR),
(7] T2IR | ZfHEHE1. EHREEO,
i Acountert&z(: T
QEP&RSDIEH &F#H1ET: X ZEARIC
0: BEHERE,;
1. EHRE,
Mg T
W Atimert&Ez: PWMAERIENIARIE
timeri@ M EMA—PPWMERS (IRIET2CESIEREN EFHEE EFHASE T3
TR, ZAHEGE 1., BHREEE0,
(6] T2l HiAcountert®=: HIAPWMITE{ILECARIC
LBMAPWMEINEUXZITIM2_DREVE, ZAIHEMGHE1. BHEEEO,
QEP&RSDIER &SR HMABTBOLBT T BIFRIE
HMALBAERLE, ZUBEGHE1, BHRHEEO,
0: BEHKRE;
1. BEHRE,
MR HEKEs LiERie
(5] T2IF | H3HEEETIM2_CNTRELIMETIM2__ ARRIUEZEY, TIM2_CNTREE, %{uH
EHE1, BHREEEO,
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HWAtimertEzt: 2 _EifARiC

Timerid RAGMEIBMA—TNPWMEER (HRIBT2CESIEREN EFHEEI EFHRTE T
BEITRER), MitiEsa9ETIM2_CNTREMZIOKFFFF, F4 iS4,
TIM2_CNTRIZE, Z{HEHE1., SHERMEEO,

A countertEt: EHAIHE1Es LiBARiC
HEAPWMAI N B RIXZITIM2_DREYE, MEAITEEZHETIM2_CNTREMN
BIOXFFFF, Fr& B4, TIM2_CNTREE, ZUHEHEHE1, BHEIEE0,
QEP&RSDIEH &L HIET: EAITHENEE LiEiRC

HEXRUHEERRMZBIOKFFFF, P4 EiEH, ERTHRES, ZABEGE1,
EHRRHEE,

0: BEHRE;

1. BHRE,

MRS T
WAtimert&E,: PWMEHBAE N o r{sERE
MAcountert®z: HIAPWMIHELEL h R {ERE

[4] T2IPE . . .
QEP&RSDIEH &F IR : MABIKILATIPBR{EEE
0: ZIFSEHpBR,
1. fERESE AR
MR THEES LR {ERE
BAtimertEz: TR LB PBR{ERE
(3] T2IFE HAcountert®=(: EARIHEIES EiRhRrERE
QEP&RSDIEH &L iR EAITEIES LinfERE
0: ZIFEHEHET;
1. {EREEIS Ml
AR IR (ERE
HIFFRKE/NTF4NNH AR, RESIVIRMR. BRIZEMCURHER
[2] T2FE | 24MHz(41.67ns), MIRKEAKEE/9166.67ns
0: ZEIFRIKEINGE;
1. fEREIRIKINGE
QEP&RSD&FHIENEH: ZHaiHIaM
[1] T2DIR | 0: IEM;
1: kM@,
THENER(ERE
[0] T2EN | 0: ZE1F3H3188;

1: {EREITE=R

REV_1.35

186 www.fortiortech.com




Fortior Tech

-~ FU6812/61
1523  PI_LPF.CR (OxF9)

% 15-4 PI_LPF.CR (OxF9)

i 7 6 5 4 3 2 1 0
B | T2SS RSV PIRANGE | PISTA | LPFSTA
®m | R/W R/W R/W RW | RW
sfE | o 0 0 0 0
FEB Am iR

TIM2 & BAIE T B A MR Uik
[7] T2SS | 0: P10 73/, PO7 J9fkipitEL
1: P10 AREAKPIHEL, PO7 AIERKHITER

[6:3] RSV | {REBfL
[2:0] | &%&3% 10-1
15.2.4 TIM2__CNTR(0xAA,0xAB)

% 15-5TIM2_CNTRH (OxAB)

i 7 | e | s | 4 | 3 | 2 1 0
BHR TIM2__CNTRH
xR R/W R/W R/W R/W R/W R/W R/W R/W
SiufE 0 0 0 0 0 0 0 0

% 15-6TIM2_CNTRL (0xAA)

i 7 6 | s | 4 | 3 | 2 1 0
BR TIM2_CNTRL
%A R/W R/W R/W R/W R/W R/W R/W RIW
SufE 0 0 0 0 0 0 0 0
FEB 2m iR

EHER /M AtimerfZN i AcounteriE . EARIHSR A
[15:0] TIM2_CNTR | QEPRRSDIEZ&FiiEs: &MIHNEIHE(E
TIM2_CNTRIOXFFFF& B &k 5 S
15.2.5 TIM2__DR(0xAC,0xAD)

%< 15-7 TIM2_DRH (0xAD)

i 7 | 6 5 | 4 | 3 | 2 1 0
B TIM2__DRH
it R/W R/W R/W R/W R/W R/W R/W R/W
=LA (=] 0 0 0 0 0 0 0 0
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7 15-8TIM2_DRL (0xAC)
i 7 6 5 4 3 2 1 0
B TIM2_DRL
-] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0 0
FE 2R iR
MEE: RTERE (RES)
B timer 23: HMZIHMARKE (AR#E T2CES 1&#RB) EFEEI T
BEE THRIGE EFHE) BitEE (B4S)
[15:0] TIM2_DR W Acountert®z(: MAPWMIINE (ES)
QEP&RSDIER: T2CES=18Y, 4MEBPET1 (BR) FISREY, TR
BHE (BES)
SEx: T
15.2.6 TIM2__ARR(OxAE,0xAF)
% 15-9 TIM2_ARRH (OxAF)
fi 7 6 5 4 3 2 1 (]
2R TIM2__ARRH
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
% 15-10 TIM2__ARRL (OxAE)
fiL 7 6 5 4 3 2 1 (]
ZR TIM2__ARRL
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB 2R iR
MEER: EHE (JES)
B timer 230: ME— PWM EHEE (1R4E T2CES &R0 L FHEZI EFAE
ETBRITRIE) IHEE (BHS)
[15:0] | TIM2_ARR : . 5 5
W AcountertEzl: WAPWMITETE T EAHEERNIHEE (BES)
QEP&RSDIEI &L HET: RIMB AR ABE LB EATHEER 00 A
(EHS)
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16 TIM3/TIM4

16.1 TIM3/TIM4 1&{EiRER
TIM3/TIM4 HEEHFAA timer FFPE:
1. BBEN: FERHEE (PWM, BIRIE)
2. WA timer 23: RMEA PWM NSREBFHFLINE, TATEY PWM A=t

TIM3/TIM4 = EG4E:

1. 3-bit BJ4RIESDIRRZ AT B AT ELRRAITH LS 1T 4R

2. 16 (U EFHEBIEART RS, AT B sR R 0%
3. BAIRRARIR

4. BEHEIMRER

5. MIHARIRFE PWM, BRI

6. HHIEHTE

16.1.1  BI§pisIzs
B epis I BR A T A A B A RIS S0 ERES SR, FHFRDSRREXS HHERES ST 4R, D SRR

F—H 3 (I S7788 PSC 15410 8 (714188, TR 8 MOAREL, IHENE M, AFXD

BHSEREEDR, DMAMKE SN AERN, RUMOZEREREI B A TR EH AR,
BRI AR TR &

fek ent=fek_psc/ TXPSC

{R1& MCU BY$P)9 24MHz(41.67ns)

& 16-1 Z 178 TxPSC AEIBVEXS N AR BYBS HPIRE

TxPSC RZE(16i8H1) CLK(Hz)
000 0x1 24M
001 0x2 12M
010 Ox4 6M
011 0x8 3M
100 0x10 1.5M
101 0x20 750K
110 0x40 375K
111 0x80 187.5K

16.1.2  TIMx_ CNTR BNEEFitEL

TIMx_ CNTR R TE TXEN=1 B3 317 . 2043 TIMx_ CNTR B IR ER BiE T 51728 00(E,
E B EE SNSRI HITEIRE, BUEIE TIMx_CNTR B, &iESZFT, EHESRSEIER
ZHEFTER, FREEHREFTNERAINEEF0EIE,
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16.1.3  HiHER
B TIMx_CRO Z1788H0 TXMOD=1, TIM2 T{EEMHE,

TxARR
TxO0CM
elk = o X7
CLOCK > COUNTER oc 0] timx oc
4> CORIROL clk psc > /W ocen g

16-1 WIHRIRIEAEE
BRI IRIBECE TIMx_CRO H172880 TXOCM MLLRERTEHLIES, RN EHEN P,

16.1.3.1 S/EBEH RS

Bt & TIMx_CRO 2772889 TXOCM=0, TIMx_DR=TIMx_ARR, #iHbIRES TIMx_OC JA4&H
R, BB TIMx_CRO F7728#9 TXOCM= 1, TIMx_DR=TIMx_ARR, #iHiiRIES TIMx_OC A
BATBE,

EETENE, REEETEE TIMx_DR=TIMx_ARR 85XZKPHMHS/EBETHNHRR, BE
TIMx_DR=0 2% 1 MNETEEHARAK D,

16.1.3.2 PWM &5

PWM 1 { R #E TIMx_ARR R E PWM FH, TIMx DR RESZE K, 4=tk
=TIMx_DR/TIMx_ARR x 100%, BEE TIMx_CRO Z17888 TXOCM= 0, #Iti4RIE TIMx_DR 1788
FEME TIMx_CNTR BILLIRESR (TIMx_CNTR<TIMx_DR) BWHEBEF, RZHHSBEF, BE
TIMx_CRO Z778889 T™XOCM= 1, #H4RIE TIMx_DR HE2RFMEUE TIMx_CNTR BILLIRE:

(TIMx_CNTR<TIMx_DR) BMHS8Y¥, RZHHKBETF,

16.1.3.3 chif s

a) = TIMx_CNTR = TIMx_DR, F=4 LR ICER 4, FBFFRIC TIMx_CR1 78317 T™XIR E—,
THEIEE T

b) 2§ TIMx_CNTR = TIMx_ARR, 74 LiZE#, hBtRic TIMx_CR1 HZe88) TxIF E—, it
#HEEF, IRIE TIMx_CRO H7E2:H] TXOPM 2 EMiTEL, ™XOPM=1, {S1Lit#{; T™XOPM=0, &
it
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TIMx_CNTR 0000 X 0001 X 0002 X 103C ¥ 103D X 103E ¥ 3000 X 3001 X 0000 X 0001

TIMx DR 103C

TIMx_ARR 3002

TIMx_OC

(TxOCM=0)
TIMx_0OC

(Tx0CM=1)
TxIR

TxIF

A A
match overf low

16-2 HHHARTUS IR
16.1.4 HWAGESIERIZGRN

TI_NEG

TI from GPIO )

EDGE ¥
DETF)CTORT TI_POS

E 16-3 WA SIKRAILERNIER
TIM3/TIM4 BYBIAIES TI KB GP11/GP01, BWATIEREREHITIREIRK, BinNERIG
MWEMAR EFHERM TREEH T —RRER,

A R AR AT ST R
Before Filter || | 1] | | | N ry

After Filter |

16-4 IRIRIRBRISIR 4clk B R E]
iR BB ST BC B VS PREKEEJ 4/8/16 BT A HARIM AR (ECE TIMx_CR1 S 7785H) TXFE = 00B,
XIAIEKINEE, BB TIMx_CR1 Z778869 TXFE = 01/10/11B, BIMEREIRIKINGE, IMKEHES S
TR BTEE S AR 4 ~ 5/8 ~9/16 ~ 17 BS AR,

16.1.5 HiA timer 23

B & TIMx_CRO 3778889 TXMOD=0, TIM3/4 T{EEHIA timer &,
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[ TxFE | [ TxDR || TxARR |
i TxTP
00 TxOCM po— TLNEG | .
TI from GPIO 4elk— 01 p-| DETECTORY| T1 POS %i |
FILTER 8clk—| 10
16clk— 11 TXOPN COUNTER
clk ———
> Lok ,
(L TxpsC | BCONERORS ), . NN

16-5 A timer {20 [RIZIEE]
HA timer 2V PWM ESRKE— BRI, (1R TXOCM =0 E&ZEETH D LFHE
A1EE, ERREITHERENKE (FRFEHKE); ™XOCM=1 IZZFEBBBHEDTEER 11E
B, TREIBEI L FHBRRKE (RBERKE) ) , 2 BT EUE TIMx_CNTRTZTE TIMx_DR 1 TIMX_ARR;

RAESUERERBIRK;

TI
TI_NEG 4
TI_POS A 4
TIMx_CNTR  XXXX X 0000 ¥ 0001 1038 X 103C X 103D X 3000 X 3001 X 0000 X 0001
TIMx_DR 0000 103C
TINx ARR | X0 (001
TxIR
TxIP
A A A A
H level software H level period
start clear detect detect

16-6 HIA timer 1RT(TxOCM=0) b3 &

L TXOCM=0 %l, BLE TIMx_CR1 Z71F880Y TXEN = 1 {ERETHENEE, THEEsm EitE);

L2 A B TG ET, BN A RS BB AR S5 £, BT 4 TIMx_CNTR 89{E773# TIMx_DR,
[E8Y hHFFRIC TIMx_CR1 778889 TXIR E—, TIMx_CNTR &1 Lit4;

LIMZMARNE D EFHEE, BISNZEAS— PWM EHAET, HETE TIMx_CNTR 89
{B77i# TIMx_ARR, RSP EIHRIE TIMx_CR1 77288 TxIP E—, TIMx_CNTR i&EF, 1R#E TIMx_CRO
778300 T™KOPM 2B EHIHEL, ™OPM=1, {Z1EiHEL; T™xOPM=0, ZHritEl.

& timer ERQVEFAAIE ZN EFHE, HEUE TIMx_CNTR JAZE] OXFFFF, &4 Finss,
th¥FFRIC TIMx_CR1 778889 TXIF E—, TIMx_CNTR iEE, 1R1E TIMx_CRO H77531 ™XOPM &
B, T™XOPM=1, {E1E3HE; TXOPM=0, Z|Fit.
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16.2 TIM3/TIM4 F1738
16.21  TIMx_CRO(0x9C/0x9E) (x=3/4)
% 16-2TIMx_CRO (0x9C/0x9E)
fi 7 6 5 4 3 2 1
Bk TXPSC TXOCM TXIRE RSV TXOPM | TxMOD
E- i) R/W R/W R/W R/W R/W R R/W R/W
=LV 0 0 0 0 0 0 0
FEB E=4 i::p%
THEER AT S SR
XA F I MCUBT S TN SRE D E AN BR AT ST 8, RIEMCUBTE0 9
24MHz(41.67ns)
[7:5] TXPSC | 000:0x1 (24MHz) 001:0x2 (12MHz)
010:0x4 (6MHz) 011:0x8 (3MHz)
100:0x10 (1.5MHz) 101:0x20 (750kHz)
110:0x40 (375kHz) 111:0x80 (187.5kHz)
MR HREEE
0: TIMx_CNTR<TIMx_DR, #ith 0; TIMx_CNTR>TIMx_DR, #itH 1
1: TIMx_CNTR<TIMx_DR, #iti 1; TIMx_CNTR>TIMx_DR, #iti 0
[4] TXOCM
BWAtimertEl: FAHRGIER
0: HEBHENLFHERINEL, EFRBITHREAKE (SBFHKE)
1, 1: HEBENTEIES 1A, TERIBE EFABERKE (KBFHKE)
MR LRITE P RR{ERE
3] HIRE BWAtimertEl: BKEIQ N P BT{ERE
0: ZE IS4,
1: {ERESE T
[2] RSV | {REBf
BRIER
TIEHRE
MEER: S LIRS
[1] TXOPM . "
A timer #E30: PWM FHBHENIEIT2085 iS4
0: EREFHBMET, HEEBEAREL;
1: EREFTHEMHIT, HHEEEIEGERTXEN),
TERRIER
[0] TXMOD | 0: #Atimert&=
1 HHE
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16.2.2

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

% 16-3 TIMx_CR1 (0x9D/0x9F)

(i

6 5 4 3 2 1 0

B

TxIR

IP TxIF TxIDE TxIFE TxFE TXEN

%

R/WO

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

=LA |

0 0 0 0 0 0 0

FE

=4

fiaik

(7]

TxIR

Mg IR TEARIE

LT BRETIMX_CNTRS ELEMETIMx_DRICEBHZAIREHE 1, ©HREI450,
HAtimert®x{: FKENARIC

timerf U ZEMARKE (ARIBTXOCMIEIREN L FRZI FHIATNE TEIBEI EFHR),
ZABEGE1, BHEREEO,

0: BEHERE;

1. BHRE,

(6]

IP

WHER: X

BAtimert&El: PWMBE BRI

timert& U E A —NPWMEHE (RIBTXOCMILIREN L FHEE EFHEEE FHEEE
TR), ZMUHESE1, BHREEO,

0: TEHRE;

1. BHRE,

(5]

TxIF

MRl THEEs LisiRio

L EERETIMX_CNTRE ELEETIMx_ARRICEZET, TIMx_CNTREE,
EHE1, SHREE0,

EAtimert&EzX: %188 LiRiRic

Timerf@ RN EIMA—NPWMAERR (B LFAEEI EFHE), mitiEEtE
TIMx_CNTREINZIOXFFFF, 74 iS4, TIMx_CNTREZE, ZAIHEHE1,
EHRRHEE0,

0: TEHRE;

1. BEHRE,

ZA

(4]

TXIPE

MR T

BiAtimertE3l: PWMFEHERE N P RA{ERE
0: ZRIESE ik,

1. {ERES iR

(3]

TXIFE

MR e Dim BT ERe
BiAtimert=a: THEES Lin P HRfERE
0: ZRIEEFTEMF b,

1. fEREEIS MR
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MAIRERKEER, SEFNRENTIREE, BESBIRR, RIEMCUREPA
24MHz(41.67ns)
00: RiIEK

[2:1] TXFE
01: 4NBIHEHE, 4 x41.67ns
10: 8NEYERAERA, 8 x 41.67ns
11: 16BN ERE, 16 x 41.67ns
BRI E8{ERE

[0] TXEN 0: ZIFiHE1=s;

1. (ERETTEL=S

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

7= 16-4 TIMx_CNTRH (0xA3/0x93)

i 7 6 5 4 3 2 1 (]
2R TIMx_CNTRH
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0

7= 16-5TIMx__CNTRL (0xA2/0x92)

v 7 6 5 4 3 2 1 0
2R TIMx_CNTRL
et R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R iR
B0 EUE
[15:0] TIMx_CNTR ) et
TIMx_CNTRAOXFFFF&B MR ESE

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

7 16-6 TIMx_DRH (0xA5/0x95)

i 7 6 5 4 3 2 1 (]
AR TIMx__DRH
E- il R/W R/W R/W R/W R/W R/W R/W R/W
SE 0 0 0 0 0 0 0 0
& 16-7TIMx_DRL (0xA4/0x94)
i 7 6 5 4 3 2 1 (]
ZiR TIMx__DRL
il R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FER 2R iR
WHER: LLRTERE (RES)
[15:0] TIMx_DR WA timer 1830: NRIWMARKE (IRH#E T™XOCM EZFE EFEEIT
BERENE TG E EFHE) 89iHEE (BHS)
16.2.5 TIMx__ARR(0xA6,0xA7/0x96,0x97) (x=3/4)
% 16-8 TIMx_ARRH (0xA7/0x97)
i 7 6 5 4 3 2 1 0
B TIMx__ARRH
B R/W R/W R/W R/W R/W R/W R/W R/W
EN1E 0 0 0 0 0 0 0 0
% 16-9 TIMx_ARRL (0xA6/0x96)
iz 7 6 5 4 3 2 1 0
BR TIMx__ARRL
E i) R/W R/W R/W R/W R/W R/W R/W R/W
E4E 0 0 0 0 0 0 0 0
FER E24 7 iR
wWHiER: EHE (HUS)
[15:0] | TIMx_ARR | HiA timer $&3%: 1NZ]—/ PWM EE (1R#E TXOCM %4280 L FSE 3| EFHEE
ETEBEITREE) iHEE (BBES)
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17 SYS_TICK

17.1 R4EiREA
SYS TICK AFEE a4, BB SYS TICK S22 B -4 hlit/E A, {E8E DRV SR &
172309 SYSTIE {iBP T SYS_TICK TEBEF=4£dl, Bt AON 10, 5 TIM4 A OEH.,

17.2 HFS
17.21 DRV_SR(0x4061)
7% 17-1 DRV_SR (0x4061)
fi 7 6 5 4 3 2 1 0
AR SYSTIF SYSTIE FGIF DCIF FGIE DCIP
EJid] R/WO R/W R/WO R/WO R R/W R/W R/W
SfE 0 0 0 0 0 0 0 0
FEB 24 g
SYS TICK Ef#Ric
ZAHEME 1, BRGSO,
[71 SYSTIF X
0: TEMERE
1: SYS TICKHRBr =4
SYS TICKH i {$EgE
fERE/E = 4ESYS TICK iR
(6] SYSTIE
0: AEAE
1. fge
[5:0] | E&%E% 18-3
17.2.2 SYST_ARR(0x4064,0x4065)
%< 17-2 SYST_ARRH (0x4064)
fi 7 6 5 4 3 2 1 0
B SYST_ARR [15:8]
it R/W R/W R/W R/W R/W R/W R/W R/W
E=LIva | 0 1 0 1 1 1 0 1
7= 17-3 SYST_ARRL (0x4065)
fi 7 6 5 4 3 2 1 0
B SYST_ARR [7:0]
xR R/W R/W R/W R/W R/W R/W R/W R/W
=LA | 1 0 1 1 1 1 1 1
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FB B fiid

SYS_TICK HIEERE

REWERE SYS TICK F=EPEIBIEIER, BEIAJ Tms
HEAX A SYSTICK $iZ=24M/ (SYST_ARR+1)
EVESERE (0,65535)

[15:0] | SYST_ARR
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18 Driver
-,
18.1 R{FikER
18.1.1 =ik 1y
vee
15
HINI VBI [
. 101 4{
D}a[x];[og o Z’J—‘X HINZ w1k %E F{é
_FOC_QMPU_ | UL H DV HIN3 VB2 (K-
FOC_CMPY i H_D¥ Zi—‘ . Ho2 R4 v /
————  ouTPUT VL LINL . l Motor
FOC CUPY | CONTROLLER [ o L DU fop e V2
DRV DR WL L DV Z’_ﬁX LINZ o VB3 X<
XH L DW = o3
0 = I X AR Mg E E E
HDI0 Y |;)‘1
Pl T = vee ’
102 [
X oon 103 [
§ Ru § Rv %RW
18-1 FU6812 DRIVER & AEE]
VDRV _1gv
DRVOE . VDRV
o VMOT
Predriver g <100V
UH VBU VBU I
LS VBV
VSuU VBW
FOC CMPU & VH wy ERHGU
_ L HU O AAA P =
@ S = HV RHGV [ F{E F{E
FOC_CMPY = WH | g 2 HW ?
_ [ RHGW
E) VSW %é%i%
FOC_CMPW g vsU i . ;
+ VSV @ Motor
CORVDR By s} vaw . \
8 VDRV LU L W_. }T E
VL 118 Lv | RLGY 3 ﬁ F
VDRV
WL LS LW r
RLGW
35253
> >E 2 3
U €<—

N AT B,

vV €<———

ICOM <«

18-2 FU6861 DRIVER #&3R4EE

FOC_CMPU/V/W 2 FOC 1R HBI =8 ELIRME, DRV.DR @S ELLRIE, U EHRE
ZIHHERFEREHHNABRFEES U/V/W/X 4 PWM it (FU6812) &M =HBIES
U/V/IW %4 Predriver (FU6861), EHth, U/V/W =M NBAERTRIENZE, U/NV/W/X I8
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18.1.2  HHiZHIRIR

DRV DR
OCxREF,_ [FDBAD
FOC QMPx| || [ g

18-3 i iR FIAR R AT AR E]
BLE Driver R T{Edl, FEE DRV.CR ZF1FEHY MESEL=1, BIEH5IE ME %EF
FOC/SVPWM/SPWM t&x,, R=Z, 79 BLDC =&,
2 OCS=0 B, PWM HYLLEX{ERE DRV.DR, Hitigd PWM ES2LL OCTxH /8E%E, = OCxH
] OCxL EEIEIHAY, OCTXL RABHIH; 2§ OCS=1 8, PWM BYLLIRIESRE FOC, #MHHI PWM 15
S2PLOCTxL AEE, & OCxH #1 OCxL [EET#HIHEY, OCTxH RiBHH

18.1.2.1 THE LR E LR

85 DRV.CR Z7F8809 OCS, oJLAi%E#E FOC 1&EHim I =& LA FOC_CMPU/V/W &R
HIRERLER{E DRV DR, EEITHHFELLREEZIMNRRIG PWM {55 OCxREF, Eoh DRV.DR A
FLBAFRFTE. #ZE. BLDC =, Hit#E cntr NFE#RE, OCxREF HHE®EFE, RZ,
BMHEBRE,

B E DRV CR ZH7785H OCS=1, %% FOC &4 H A=K LbiX{E FOC_CMPU/V/W Sit#E
b, 4 OC1REF/OC2REF/OC3REF,

cntr

FOC_CMPU

FOC_CMPV

FOC_CMPW

\J

0 t

OC1REF

O0C2REF

OC3REF

18-4 PWM 4R E
BCE DRV_CR HF=5H9 OCS =0, EFRMAIRBEIILRIE DRV.DR SiHEUELE, £R=&h

REV_1.35 200 www.fortiortech.com



Fortior Tech

ad FU6812/61

= v #8RE8Y OCT1REF/OC2REF/OC3REF,
=3tk = DRV.DR/ DRV_ARRx 100% ({&i& DRV_ARR=750, DRV DR=375, MI&=tL=50%)

18.1.2.2 FEX 1= IR

OCXREF ZIFTEXIEA ., WFEAMAL, WK DRV.DTR FHEBAET 0, #FERETIRXIEA,
SMEEHE— 8bit X A4EES, I MEERIZL X IERYIEEEE DRV DTRECE , @i DRV_DTR
REILXEYE, = OCxREF EFHAKR4AERT, OCxL BYSEFRHIH S8 OCXREF By EFHBHER
DRV_DTR i EHIBTIE; = OCxREF TR ARLERT, OcxH BISCRRH S B EL OCXREF B TREIBHE
iR DRV_DTR & E 887 8],

OCxREF | | ‘ | [
0CxL B
0CxH

— 5« < >«

tde]ay tdelay tdelay tdelay

18-5 L XIHBA LI E 2N
18.1.2.3 fa HHERE SR

WY EE DRV_CMR 178389 xHE f xLE, TLUERMER A TR EFEHERATLXNEH
W, ®IEE DRV.CMR FH7z58 xHP # xLP BEEEH HAIRIE, DRV.CMR —fRi@ I RGECE,
£ AT BLDC Fikizhl, oh@EdEE TIMERT BapiEHl DRV.CMR X E|BahiiBeIIN6E, BE
DRV_CR F#7&889 MESEL=0, BIE#15/Z ME &% BLDC =HIE, = TIM1 FE#RESE4E, XY

[Z8Y9 TIM1_DBRx E#7ZI DRV_CMR F#1EL#k2889 CMP_CR2[4:3],
[ TIMI DBRx from TIMI |

data update from TIMI

0
0 |,

[MESEL | [ CMP_CR2[4:37 ][ DRV CMR ]
18-6 TIM1 B zh#E4] DRV.CMR 1 CMP CR2[4:3]

fid& DRV.DR #1 DRV_ARR 27788, DRV.CMR Z178889 xHE #0 xLE o] SLINF7s B AR ZE TN
g&, DRV.DR #1 DRV _ARR #=#l PWM 5=3tk, xHE #1 xLE #=#5B@E AR,

OCUL
0CUH
0CVL
0CvH
0CHL.
0CHH
ULE=1 VLE=1 WLE=1
others=0 others=0 others=0

18-7 M EEE

REV_1.35 201 www.fortiortech.com



Fortior Tech

P~ FU6812/61
ocor [N
0CUH
OCVL
OCVH
< OS TTTT
0CWH §
U/V/WLE=1
others=0

18-8 FIZEE

18.1.2.4 T H{ERE MOE

MOE

0ISUH
=0
OCUH H

WOE
OISIL T

0CUL 1 -

YOE DRVOE

OISVH

O0CVH

GATE
DRIVER

MOE
OISVL Ty

0CVL i

—

+VVVVVVV

MOE
[SWH T

WH

OCWH

WOE
OISWL_r

OCWL

OCXH N

MOE
OIS T

Xl

OCXL

18-9 W SIS RS RIEE
fE8E MOE 5, MUSRIET HEREEEE, MFEHIBNME, 21k MOE 5, MURET MM
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RENTRBFE, ATFEHENAEE, BENRTS.

18.1.2.5 ch
18.1.2.5.1 b PLEg oh B

®E DRV SR ZFF23A9 DCIM ELE M Lit# & @ T 5T T bR ITET, iR & LR ITETE
DRV COMR, Zit#i8280it &% T DRV.COMR, 54 DCIM BYig BN £ hirE:, TiaEitR
ic DCIF B84-8& 1, 243t DCIF B 0 ali&hirfRic, B 1 B,

DRV_COMR

cntr

S e N S M A A
S S S A
S O

DCIM = 00 (Disable)
DCIF

18-10 DRV LEARILEL h it

18.1.2.5.2 FG thith

IRE DRV SR F17=:tY FGIE f£8E FG i, HHSHE—B (BRE), mE—RFHEH. P
MEHTERFREEE.

18.1.3 PWMHEIHIRR, ({NiERAT FU6812)

vee
15V
HINI VBI [
DRYOE XJ—‘X e o %E
3 w1
FOC_CMPU HIN3 VB2 [X-e4<F-9 =
FOC_CMPV 5 HO2 [ Vi
LIND e i Motor
FOC_CMPY ] © V2R W \
vl e 2 s ped
wen | o= o3 gt
XX LIN3 s
X 15V LOl
=5 = vee
102 [}
X com 103 [X

% Ru % Rv %Rw
18-11 PWM iR B [RIEE] i : .

FU6812 5 PWM i, EHINEEHEEIE 18-11 i, #HAZIER, DRVOE I PWM BIEAE
=5, 5 FU6861 6N Predriver AEIAYZE, PWM BY%IH1E HVIC, @i HVIC 3RIXKE) MOS B9 .
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18.1.4

DRVOE — )

UH —> T >— VBV R
W |vBW B
Vi —> n, B

HY [,

Ve W

WH — > i
vsw

VSU R

VSV &

U > {IS H o VoS

VDRV

6N Predriver 123y (GZFHF FU6861)

VDRV

<18V

Predriver V& Yays

VBU VBU =—@

cBv
Tl
i
cB!
n>n
222
536
2>e

E\:iul\

A

o

S

<

VDRV

VDRV Ly Mor—e@
VL —p » LV RLGY o E ’—‘ E
VDRV LW T T
WL = RLGW 5<s E- o *%
FSESE > >
%
Wnadmnd

VeE— —
ICOM ¢——

18-12 6N Predriver {3 B RIEE
6N Predriver Z& 18-12 Fi7R, iZ#&, F, DRVOE A Predriver BI{E8E{SS, Predriver BV E 6

N NMOS 4313 EBALEY U/V/W 48,
#& 18-1FU6861Q/N/L R E Predriver S5 HIER

\

Input Output
UH/VH/WH | UL/VL/WL | HU/HV/HW | LU/LV/LW
L L H
L H L L
H L L L
H H H L
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18.2 178

18.2.1

DRV_CR (0x4062)

7 18-2 DRV.CR (0x4062)

&

5 4 3 2 1 0

B

DRVE

N DDIR

FOCEN DRPE 0CSs MESEL RSV DRVOE

-3

R/W

R/W

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

EiE

0 0 0 0 0 0

B

fiik

[7]

DRVEN

THEE(ERE
0: It
1: {EaE

[6]

DDIR

WHAE (ER)

TEMNBERNAE, BLDC # FOC 198, FOC I AIBN T4
ThHE (B FOCERFERESRHENAE), BLDC TRAFERE
M TIMT ELE, BRAFIER TIM1_DBRX BB E KT M
0: IF#

1. k%

(5]

FOCEN

FOC/SVPWM/SPWM #&tk{EgE
0: Z|b
1. {EHE

[4]

DRPE

DRV_DR TR #ifERE

fEREMEREE, ]I4S DRV.DR 7, HEEHHBRETESHEE
¥, ZIETEES, 345 DRV.DR &, HUEMLZIEH

0: ZIt

1. fE8E

[3]

OCs

TR LB SRIRIE R
0: DRV.DR
1: FOC/SVPWM/SPWM #&k

[2]

MESEL

ME #EHRAE R 1%
0: ME #8 T {E7E BLDC 1&={
1: ME #&RT¥E7E FOC/SVPWM/SPWM #1&=;

[1]

RSV

REL

[0]

DRVOE

Driverfg H{ERE
0: 2+
1: {E8E
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DRV_SR(0x4061)

7 18-3DRV_SR (0x4061)

i 7 6 5 4 3 2 1 0

BHR

SYSTIF

SYSTIE

FGIF

DCIF

FGIE

DCIP

DCIM

%

R/WO

R/W

R/WO

R/WO

R/W

R/W

R/W

=LA |

0

0

0

0

B

[7]

SYSTIF

SYS TICKH BfFRic
ZAHEGE 1. ERREEO,
0: TEHERE

1: SYSTICKHEFF=4

[6]

SYSTIE

SYS TICK S B BE
{FEREFTIF=4ESYS TICK S kR
0: AR{ERE

1: {E8E

(5]

FGIF

FG thBrARiC

FOC/BLDC B —B (£EH), /™4 FGIF txic
ZAHEHE 1. EHREE O,

0: BEHRE

1: FG thirF=4&

[4]

DCIF

DRV LE3R ILEE P FRiC

L EEST DRV.COMR B, R1E DCIM BB HIBTIHE A, HFENFEDRe
Fric

ZAHEHE 1. EHREE O,

0: TEHERE

1 HERRTER=4

[3]

FGIE

FG Bl EaE

thififige/s, FOC/BLDC 84— (BREHA), ™4 FG irtRic
0: R{ERE

1: {F8E

[2]

DCIP

NIRRT £ — IR iR
0: 1 R iR
1: 2 RSP lA

[1:0]

DCIM

DRV Lb#X ITEE h BT

LT EES T DRV.COMR BF, 1R1E DCIM KIS B HIMr 255 4 HBIFRIC
00: ARFE=4higf

01: EAFMG

10: FEAME

1. EH/TEAE

REV_1.35

206 www.fortiortech.com




Fortior Tech

ad FU6812/61
18.2.3 DRV_OUT (0xF8)
%< 18-4 DRV_.OUT (OxF8)

fiL 6 5 4 3 2 1 0
B MOE RSV OISWXL | OISWXH | OISVL | OISVH | OISUL | OISUH
34 R/W R R/W R/W R/W R/W R/W R/W
=Liva [l 0 0 0 0 0 0 0
FEB 2 iR

FimtifERe
ZA B FIEREUVWX E TS BRI, ZURE T B 171550, B4
7] MOE BRRIPFTE (027.1.1.1) B, BEHEEESE, <@BLH.
0 FE b, % HkIFEF =R ® F OISUH/OISVH/OISWH #I
OISUL/OISVL/OISWL
: fE8E, WHRIBETF IR RE
(6] RSV fREBL
WLANIXLAY S = R e
(5] OISWXL
2% OISUH ##ik
WHFIXH 8946 H 28 (R BB 57
[4] OISWXH
2% OISUH #aik
(3] OISVL VLEYHI H = R B
2% OISUH #aik
VHEY = R B
[2] OISVH
2% OISUH #aik
ULEY R H = R
[1] OISUL
2% OISUH ##ik
UHEY = R B
ZANgEERHUHZ=RBFE, HMOE=0, HMHTRBFXARNEY
[0] OISUH MOS,
0: {KEBF
1. S8B¥
18.2.4 DRV_CMR(0x405C, 0x405D)
7¥: BLDC#z#IA, &@id TIMERT 2 BzhiEHl DRV.CMR F778%,
% 18-5 DRV.CMRH (0x405C)

i 7 6 5 4 3 2 1 (]
Bk XHP XLP XHE XLE WHP WLP VHP VLP
E- i} R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
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%< 18-6 DRV.CMRL (0x405D)

i

5

4

3

BR

UHP

ULP

WHE

WLE

VHE

VLE

UHE

ULE

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

=LA |

0

0

0

B

fiid

[15]

XHP

XA8 LA R
0: SEFAX
1. REBFEN

[14]

XLP

XHE T AR
0: SEFEXN
1. REBFEN

[13]

XHE

XH8 LA e sE
0: XiA--FILHH
1. FE--fEaemt

£ SXLEFXHERBS 91, XL THENMaOL, EitHmbEmEALX, ¥k
pwmlA T HASE, HE—BNEEMIE, EHFPWMRE

[12]

XLE

XHE T e BE
0: XA--FKiLHH
1. FE--EeEth

7 BXLEFIU2HERES A1, XHELETFHEAGEL, RITMEEMEALX, @
HpwmblAT#HAEE, SE—ENEEMAL, EHFPWMKRIE

(111

WHP

WiE LiFia B ki
0: BEHEEN
1. (BBEEEN

(10]

WLP

WiE Tifia B Rk
0: BEHFEEN
1. BBEEN

[9]

VHP

VA8 i ARt
0: BSEHEFEAN
1. BBEEN

(8]

VLP

VAR T AR
0: BEFAX
1. REBFHN

[7]

UHP

UAE L7 AR i
0: BEFAX
1: {REBFEK
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[6]

ULP

UHE T iRkt
0: BEFEEM
1: RBFEN

[5]

WHE

WiE LR th (e RE

0: XiA--FIH#H

1. FBR--fEEm

£ SWLEFIWHERES N1, WHE L THEMaL, FRi@EEMmALEX, @
HpwmlAF#FAEE, SE—ENEEHMIL, EHFPWMKRIE

[4]

WLE

WiHE T8 (£ 8E

0: XA--FILHH

1. FE--fEaemt

i HWLEFIWHERBS 1, WHE ET#HEANAL, EiHHEMEALX, W
HpwmlAT#HiASE, SE—ENEE4MEL, LHFPWMRAE

(3]

VHE

VAE LA ERE

0: XiHA--FRIEHEH

1. FE--EaEmt

i SVLEAMVHERES 1, VEE L THENMGL, EitHmbEmEALX, ¥k
pwmlA T #HASE, HE—BNEEMIE, EHFPWMRE

[2]

VLE

VAE T RE

0: XA--FILHH

1. FE--EeEth

7E: HVLEFVHERBY 1, VAL THENMGL, EiTEEEmMEALK, ¥k
pwmlA T ASE, HE—ENEEIEL, EHPWMRIE

[1]

UHE

UHE LA RE

0: XA--FILHH

1. FE--EaEmH

7E: HULEFIUHERBY 1, U ETHENMGL, RivHEEEHEAEX, Wk
pwmblATHASE, HE—ANEEMEE, EHFPWMRE

[0]

ULE

UAE T4 thERE

0: XiA--FiLHH

1. FE--Eaesmth

i HULEAIUHEREY N1, U L FHEMGL, RitHEEEHEALX., Mk
pwmlA F#FASE, HE—ENEEIIELH, EHPWMRIE

18.2.5 DRV_ARR(0x405E,0x405F)
%< 18-7 DRV_ARRH (0x405E)
fi 7 6 5 4 3 2 1 0
B DRV_ARR[11:8]
E-Jid] R R R R R/W R/W R/W R/W
SifE 0 0 0 0 0 0
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< 18-8 DRV_ARRL (0x405F)
iz 7 6 5 4 3 2 1 0
B DRV_ARR[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
FE 2R iR
HHEERNESE, REHKFPMZER (PRIYFIEL)
DRV 34188 M 0 FFH4it%5%) DRV ARR, =4 HisEM, sABMB T3 0.
[11:0]1 | DRVARR | . =~
'L-I-E/Aﬂjngarrier = fmcu/z/(DRV_ARR)
BUESER (0,4095)
18.2.6 DRV_COMR(0x405A,0x405B)
< 18-9 DRV.COMRH (0x405A)
i 7 6 5 4 3 2 1 0
BR DRV_.COMR[11:8]
et R R R/W R/W R/W R/W
SNE 0 0 0 0 0 0
2% 18-10 DRV.COMRL (0x405B)
iz 7 6 5 4 3 2 1 0
BR DRV_COMR[7:0]
et R/W R/W R/W R/W R/W R/W R/W R/W
S4{E 0 0 0 0 0 0 0 0
FE 2R %
BRI LLIRICER (B, HitEUES COMR tBE0T, 1R#E DRV SR FH1F
[11:0] DRV_COMR 2209 DCIM EEF&E LR ILEEH
EUESEBE (0,4095)
18.2.7 DRV_DR(0x4058,0x4059)
2% 18-11 DRV.DRH (0x4058)
i 7 6 5 4 3 2 1 0
2R DRV DR[11:8]
it R R R R R/W R/W R/W R/W
S4E 0 0 0 0 0 0 0 0
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7 18-12 DRV_.DRL (0x4059)
i 7 6 5 4 3 2 1 0
B DRV_DR[7:0]
-] R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FE 2R iR
®ES PWM =1
% DRV.CR #J OCS=0, DRV it#{2&{& DRV.CNTR 5 DRV DR i#17ts
B, #WH PWM; % DRV.CNTR/NF DRVDR, #WH 1, Rz, #HH
[11:0] DRV_DR 0,
i HERZSESRENLKRN, BH PWM U EHFRSE, 4E
—ENEEMAL, T PWM KiE
EUESEE (0,4095)

18.2.8 DRV_DTR(0x4060)

%< 18-13 DRV_.DTR (0x4060)

i 7 6 5 4 3 2 1 0
AR DRV_DTR
il R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FEB am R
Deadtime (%t XHia])
DTRAEA B M 2 (818958 X 3F 4207 (8], RIEMCUBT 0
[7:0] DRV_DTR 24MHz(41.67ns)
DT= (DTR+1) x 41.67ns
7¥: HDTR=0, RFBEATEK
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19 Watchdog timer(WDT)

EINAENSRE— 1 IEE LS 0SC (REPIgETHh) BTEE THENSE, TERTREERER
217, BAlk MCU WIFENBIIER, BNVANIERER: BEANE, BIVRNENSRIFIRE
17, SEMNOENRRHE, BIIASKEESE MCU £, ERFEEMET. L, £XR
FiziTaied, 8R—RISEMENE VONENRHTIRM, DBLEE VOERR RS, GFRIR
.

FU6812 BT JAEENEMEMN 0 FIATHEY, NRIRE ‘IR R, SHE3E FFFC BBRET
SEH—MREN 4 1 LS_OSC AHIESME MCU £, BENLAIRIZT, NREFEIETH
ENAE TORE REMES, BABTRERBIESMNRENVREF AT, BNABAES
MCU &1L,

191 WDT (ERFEEEIR

1. MCU HAFRN S EZ BEIRIEIUAY, WDT S 1L, EHEENSRE,
2. MCU#&(EERED, WDT S BmNEER
3. WDT Ebf=8imthifE MCU £1L, ABA RST_SRIRSTWDTIRZE—

19.2 WDT Z{EiHEE
1. B2E CCFG1[WDTENIBHEI 10itE, BiEE I TMaFaitsy;

2. ®E WDTREL, AEWAILIRERNEIRZHT;
3. EREFHEITHIRE WDT_CRIWDTRFIA 1, BIaJSEI JAIEIEHIRK
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19.3 WDT 57738
19.31 WDT.CR (0x4026)

7% 19-1 WDT_CR (0x4026)

fi 7 6 5 4 3 2 1 (]
Bk RSV WDTF | WDTRF
E- i) R R R R R R R/WO R/W
=L V| 0 0 0 0 0 0 0 0
FEB E=4 7 iR
[7:2] RSV R
[1] WDTF e WEE=RVE v

1. MR E T 5=,

0 WDTRF
o} 0: A¥ial

19.3.2 WDT_REL (0x4027)

7 19-2 WDT_REL (0x4027)

i 7 6 5 4 3 2 1 (]
ZR WDT_REL
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FE B2 iR
[7:0] WDT_REL REEITOHSRERBEMENENS 8 i,
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20 IO
20.1 10 #Z{EisEA

1. #®HA P0.0~P0.7. P1.0~P1.7, P2.0~P27, P3.0~P3.7. P40~ P42 B5IZix 2517
PO. P1. P2, P3. P4

2. PO_OE. P1.OE, P2 OE. P3_OE. P4 OE AFEIE P0.0 ~ P4.2 HY%a H{FRE

3. P0.0~P42t9u]fige LHuEBfE, E2E PO_PU. P1_PU. P2_PU. P3_PU. P4_PU XJRZBYfL
71, HF P0.0~P0.2, P1.3~P1.6, P21, P3.6 ~3.7 By L3UEBEFRIEL N 5kQ, EHRSIHIAY LH
EBFEB{ELY )9 33kQ,P1.5 ~ 1.3 By LI EBFE ] LA P1_PU[5:3IRIZ{ERE, HR 10 BEeEREIN 10 /5,
ak A== N S bk

4, P14~P17, P20~P27, P3.0~P3.5 oJECE/91EH 10, BCE P1_AN, P2_AN, P3_AN
XRBIA 1, SIHBECEREIMN 10 /5, XNSIMNFASFINREERERNY, EixAFF:s P1. P2,
P3 #EMNA A 0,

5. 10 R5%4:

a) WFFBEERKO, GPIO HMERFIE

b) PO0.1: 12C > TIMER4 > DBG_SIG > GPIO

c) PO0.5: SPI>UART > GPIO

d) PO0.6: SPI>UART> GPIO

e) P0.7: TIMER2 > CMP > SP| >GPIO
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20.2 10 F1F&8

20.21 PO_OE (0OxFC)
£ 20-1 PO_OE (OxFC)

iz 7 6 5 4 3 2 1 0
2R PO_OE
ZEH R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE 2R iP5
P0.0 ~ PO.7H9%1 =244 H{ERE
[7:0] PO_OE 1: i
0: WA
20.2.2 P1_OE (OxFD)
% 20-2 P1_OE (0OxFD)
iz 7 6 5 4 3 2 1 0
BR P1_OE
ZEH R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R i p%
P1.0 ~ P1.789% =40 B {ERE
[7:0] P1 _OE 1:
0: WA
20.2.3 P2_OE (OxFE)
% 20-3 P2_OE (OxFE)
v 7 6 5 4 3 2 1 0
2R P2 OE
ZEHY R/W R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FE 2R 5%
P2.0 ~ P2. 78931246 H{ERE
[7:0] P2_OE 1: i
0: WA
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20.2.4 P3_OE (OxFF)
< 20-4 P3_OE (OxFF)

17 7 6 5 4 3 2 1 0
2R P3 OE
ZEH R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0

FER 2R i p%

P3.0 ~ P3.789% =R H{ERE

[7:0] P3 OE 1:

0: WA
20.2.5 P4_OE (OxE9)
K 20-5 P4_OE (0xE9)

L7 7 6 5 4 3 2 1 0
BR RSV P4 OE[2] | P4 OE[1] | P4_OE[0]
il R R/W R/W R/W
SfE 0 0 0 0

FER 2R i p%

[7:3] RSV {REBAL

P4.0 ~ P4. 20931 =246 Hi{ERE
[2:0] P4 OE 1: W
0: WA
20.2.6 P1_AN (0x4050)
< 20-6 P1_AN (0x4050)

v 7 6 5 4 3 2 1 0
2R P1_AN HBMOD HDIO ODE1 ODEO
B R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FER 2R i p%

P1.7 ~ P1.4B9#EIE T ERE

[7:4] P1_AN 1: {EHE

0: ZIk
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ad FU6812/61
P1.3#EXEE, 5 P1_OE3HARE P1.3 BINEEER,
HBMODE P1_OE.3 P1.3 &3
0 0 HFEA
0 1 HFHH
[3] HBMOD :
1 0 IR
1 1 HFRIENiaL, SR
sRIRE), MH{RAVIRENEE N E
01T HFREHER,
PWMEIH 10 #itHIRENRESIERE, R¥TFU6812R9L_DU.L_DV.L_DW,
- IO H_DU. H_DV. H_DW &%,
0: IEEIKENEED
1. BIXsNEEN
P0.1 BYIRMRFFEE (open drain) fERE
[1] ODE1 1. fE8e
0: ZJt
P0.0 8RR FFE& (open drain) e
[0] ODED 1: {8
0: ZIb

20.2.7 P2_AN (0x4051)

7 20-7 P2_AN (0x4051)

i1 7 6 5 4 3 2 1 0
B P2_AN
i} R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
FE E=4 7 iR
P2.7 ~ P2.OBIIEHME T fEBE
[7:0] P2_AN 1 {E8E
0: 2t

20.2.8 P3_AN (0x4052)

7= 20-8P3_AN (0x4052)

i 7 6 5 4 3 2 1 (]
B RSV P3_AN
E- i} R R R/W R/W R/W R/W R/W R/W
S{E 0 0 0 0 0 0 0 0
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FE 2R iR
[7:6] RSV {REB{L
P3.5 ~ P3.OBYAEHER (EHE
[5:0] P3_AN 1: {E8E
0: =k
20.2.9 PO_PU (0x4053)
K 20-9 PO_PU (0x4053)
17 7 6 5 4 3 2 1 0
2R PO_PU
it R/W R/W R/W R/W R/W R/W R/W R/W
SiI{E 0 0 0 0 0 0 0 0
FER 2R i p%
P0.7 ~ PO.OBY L7 B FR{ERE
[7:0] PO_PU 1: {E8E
0: 2t
20.2.10 P1_PU (0x4054)
% 20-10 P1_PU (0x4054)
iz 7 6 5 4 3 2 1 0
ZR P1_PU
ZEH R/W R/W R/W R/W R/W R/W R/W R/W
SN{E 0 0 0 0 0 0 0 0
FER 2R i p%
P1.7 ~ P1.0RY_LHi BB pHIERE
[7:0] P1_PU 1: {Ege
0: Z|t
20.2.11 P2_PU (0x4055)
% 20-11 P2_PU (0x4055)
L7 7 6 5 4 3 2 1 0
2R P2 PU
it R/W R/W R/W R/W R/W R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
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FEB 2R iR

P2.7 ~ P2.08Y_EhIEB[E{ERE

[7:0] P2 PU 1. f$8E

0: It

20.2.12 P3_PU (0x4056)

% 20-12 P3_PU (0x4056)

i 7 6 5 4 3 2 1 0

B P3_PU

i R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FE E24 7 iR

P3.7 ~ P3.089_-H7 B fE{ERE

[7:0] P3_PU 1. fgE

0: ZIk
20.2.13 P4_PU (0x4057)
% 20-13 P4 PU (0x4057)

{3 7 6 5 4 3 2 1 0
E=f 1 RSV P4 PU[2] | P4_PU[1] | P4_PUI[O]
e R/W R/W R/W R/W R/W R/W R/W R/W
S11E 0 0 0 0 0 0 0 0
FEB E24 i 30
[7:3] RSV {REB{L

P4.2 ~ P4.0BY LI EBfE{ERE
[2:0] P4 PU 1: {F8E
0: ZIk
20.2.14 PH_SEL (0x404C)
% 20-14 PH_SEL (0x404C)

i 7 6 5 4 3 2 1 0
&% | SPITMOD | UARTEN | UARTCH | T4SEL T3SEL T2SEL | T2SSEL XOE
i) R/W R/W R/W R/W R/W R/W R/W R/W
=LAl 0 0 0 0 0 0 0 0
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FEB

B

fii

[7]

SPITMOD

SPI MLAIEIRIET
0: fEAMHES, SPI &
1. fERAMHES, SPIk

5[2

5[2

, MISO Bl FHa AT,

=
b , MISO BT HER,

dt di

=)
=)

(6]

UARTEN

UART f£8E
0: UART IngeZE
1:  UART IgefERE

(5]

UARTCH

UART i O TN RESRF5{ERE

0: UART im O ThREARE:FS, P0.6 1E79 UART B9 RXD; PO.5 #E79 UART
9 TXD

1: UART imAINaEs%#, P3.3 ¥EJ9 UART B9 RXD; P3.4 {E/3 UART B9
TXD

(4]

T4SEL

TIMERAim (fsERE

0: PO.1EGPIO

1: PO.MEATIMERABYH A S

E: 12C B9 SRRS T TIMERS, Z4fERE 12C, PO.1 ¥E79 12C B9i% 0 SCL

(3]

T3SEL

TIMER3i# AL
0: P1.1 4R GPIO
1: P1.1ERTIMERIBYE A% H

(2]

T2SEL

TIMER2i#% O fE4E
0: P1.0 ¥£8 GPIO
1: P1.OYEARTIMER2BVM A M H

(1]

T2SSEL

TIMER2ii F 2/ 8¢

0: P0.74E3GPIO

1: PO.7#ERTIMER2AYEH O 25 A B

7. TIMER2 fliERkEem, HXREHREME, BIRE SPI I MISO

(0]

XOE

XH/ L O {# 88

0: P4.2/P4.1 £ GPIO

1: P4.2/P4NERXH/XLAEYEH, RIEDRVOEFFERHIMOERHBRL
HHIERR = R EFOISWH/OISWL

20.2.15 PO (0x80) /P1 (0x90) /P2 (0xAO0) /P3 (0xB0O) /P4(0OxE8)

im A 251788 P0/1/2/3/4 X¥FESHE, RMW (read-modify-write) 18215825 F28
BE (RMWESEN), Hithis<hiaed= PORT &M,
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%< 20-15 PO/P1/P2/P3/P4
i 7 6 5 4 3 2 1 0
AR GPx[7] GPx[6] GPx[5] GPx[4] GPx[3] GPx[2] GPx[1] GPx[0]
it R/W R/W R/W R/W R/W R/W R/W R/W
=L VA =] 0 0 0 0 0 0 0 0
HFERaMm Ihakiig R/W ialE
PO[7:0] im0 257728 0 R/W 0x00
P1[7:0] I 251728 1 R/W 0x00
P2[7:0] ImO%HFEs 2 R/W 0x00
P3[7:0] imO%HfFeEs 3 R/W 0x00
P4[2:0] w7 4 R/W 0x00

7E: im0 P4 HB 3N PIN, XM P4 HitHE1FE8 /9 P4[2:0],
7 20-16 read modify write instructions

B Theefsd
ANL Logic AND
ORL Logic OR
XRL Logic exclusive OR
JBC Jump if bit is set and clear
CPL Complement bit
INC,DEC Increment, decrement byte
DJNZ Decrement and jump if not zero
MOV Px,y, C Move carry bit to bit y of port x
CLR Px,y Clear bit y of port x
SETB Px,y Set bit y of port x
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21 ADC

21.1 ADC IIsEtEE

ADC_MASK ‘ADC_SCYC H ADCEN ‘ ADCBSY H ADCIE H ADCF }—»

i i i l T Interrupt to MCU
ADO[ >}

ADCO_DRH/DRL
AD1 [

ADC1_DRH/DRL

A

MUX

12BIT ADC —>

ADC11_DRH/DRL

AD11)<}—

1

‘ VREFEN ‘ ‘ VREFVSEL ‘

21-1 ADC TIHEAEE]

21.2 ADC #{FikiBA

T RBREER—E 12 LR IRIEETURY ADC, 3ZHF 12 NEE, STRFREERE, MCU B
5&HfFas ADC_CR HHXBIMIENGEITIMFEEE, M= FOC gEEmE, T H AERHEIEEY
B AR ST BAIKEE F, MALEREBaRENIRFR#EN,

21.21  |RFAEER

ADC MASK
ADCEN
C Clear 0 By Hardware
ADCBSY 7€SET 1START ADC
ADCDRO Sal;n;lJng Conversion oo Result 0 ‘
ADCDRl Sa?r?'lleing Conversion Result 1 4> MCU Read ReSUItS

21-2 ADC |lR Fr43 18 R A 8¢ = B
WE 21-2 FriR, /350 ADC BRIE
e REAIEM ADC &8 E ADCREF
o REXNNBEENRSENIZESFEE ADC_MASK
o IRESENSMEENRIFNHHERLN (&/IMERN 3)
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® & ADC_CR FH7F=5#9 ADCEN {79 1

® & ADC_CR Z778889 ADCBSY U8 1 /5, ADC A& T 1E

e Z§iEHY ADCBSY AZE/FEILAIEEN ADC R4 R

® ADC ®%i%IRFiRYEERENEIE S MREIS (BN S ERE CH2/3/4 5, IR RAF 1% CH2/3/4,

SAIGTEILEX ADCBSY NE/FILER B IRIEIRLEER)

S R REBEER— 1335 12 BEREIPRF, $BEJ 12bit 89 ADC, /55 ADC ##{Fal, IREWFHE
EXFNNNEEN RS ENRE T F ADC_MASK, RESENSMBERRIFITH TN (&
MBS 3), 1®RE ADC_CR 5172307 ADCEN #1 ADCBSY fii 5 1 /5, ADC FiaTI 1k,

590, ADC ZHFftARTNRE, BAURINAEM R EL MCU BIHRMEMERS, fRIRTIkEF FOC
B,

#5358 FOC IkE (ECE DRV_CR 778809 FOCEN=1), FOC 25§ Ba/Sa) ADC 1RIRH1EFE
EHBHEMA ADC KiF, FIEREFNEBZE FOC RIR,

iE: ADC BIMAINREMERIRGS, SMARMHERE ADC REFH, WMRIARIEERERIE
ADC %#¥, ADC SFTHT=RIRIE, HUTHRINGE, MIAINEERMETEFEMIRE ZAT ADC 4%
YEBYEN{E, = ADC AR INAEIETERIFEY, & MCU [B5h ADC BHHREIETN, N ADC SERAfRA R
HINgE, BENBMRHRIER,

21.2.2 ADC fii &&=

FER) FOC /S, ADC BI7EEBHUIRRBELIETZI SRIALR ADC RAE, RURIER S IR
X ETRBTT, PIEREREE A IERA R R R OBT F, BARE SIRFF R ADC BER
HEE,
#F53) FOC 1048 (B2 DRV.CR F77884Y FOCEN=1), FOC 58 EEIREN ADC IIRHER
EHIIRAK ADC A, FHERIMEEIEE FOC HR,
(" Start ADC SETUP )

ADO/AD1/AD4 Channel Enable

ADC MASK EN Enable

FOCEN = 1

ADCO_DR->FOC_IA  ADC1_DR->FOC_IB
ADC4_DR->FOC_IC

21-3 ADC fE{4-fil & RIERTE
WNE 21-3 Fr7x, = ADCBI& 0/1/4 {§8E, FHTE FOC {£8Ef5, oJH FOC t&RiE it & Kif
HEREZSER,
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21.3 ADC 57538
2131 ADC_CR (0x4039)
% 21-1 ADC_CR (0x4039)
fi 7 6 5 4 3 2 1 0
Bk ADCEN | ADCBSY RSV ADCIE ADCIF
E- i) R/W R/W1 R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB E=4 iR
fEREADCINAE
[7] ADCEN 02k,
14588,
ADC AR,
MCU #{E ADC BY2555 ADCEN i, fEEBI8/EEYF, BS ADCBSY #1Tii,
el ADCESY MCU 5 1 [EFFiA ADC 512, HRiR5TEEEEMBEDNE 0, MCU ol LUEERIL{ZLL
¥IBT ADC 2L TR, ERMUEEN 18 MCUBE 1 TEX, It
MCU RAE 1, 50 xRN, EHITERR ADC KE.
ADC_MASK=0 BTt S 1 BEX.
[5:2] RSV R
ADC thlffEge, T4l ADCIF &M@ MCU RiEFEEH, (REE TRIG &
[1] ADCIE = PER)
0:Z1k,
1.fERE,
ADCHAREERITENL, HAIRADCEIESTEERT, FHADCIE=1[EMCUAFRADC
0] ADCIF hhrSEM, MAIARSZADCIERR,
0: A RADCH AR TTEE,
1:ARADCEE R T EE
21.3.2 ADC_MASK={ADC_MASKH,ADC_MASKL} (0x4036 ~ 0x4037)

%< 21-2 ADC_MASK={ ADC_MASKH, ADC_MASKL} (0x4036 ~ 0x4037)
ADC_MASKH(0x4036)

i 7 6 5 4 3 2 1 0
2R ADC_SCYC[11:8] CH11EN | CH10EN | CH9EN CHB8EN
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W

=L VA= 0 0 1 1 0 0 0 0
REV_1.35 224 www.fortiortech.com




Fortior Tech

f" FU68E/ﬂ
ADC_MASKL(0x4037)

17 7 6 5 4 3 2 1 0
2R CH7EN | CH6EN | CH5EN | CH4EN | CH3EN | CH2EN | CH1EN | CHOEN
ZEH R/W R/W R/W R/W R/W R/W R/W R/W

SNME 0 0 0 0 0 0 0 0

FER B iR
ADC % 11 @E{Ege

[11] CHUEN | % BEfERE
i55#% ADC_MASK[CHOEN]
ADC £ 10 @& {EaE

[10] | CH10EN | FEEERe
H55%# ADC_MASK[CHOEN]
ADC P 9 \ﬁ\a L\Iﬁ

(9] CHIEN |/ % 9 BiEERE
iE5# ADC_MASK[CHOEN]
ADC % 8 Bi&E{FaE

8] CHBEN |- BfRRE
i55# ADC_MASK[CHOEN]
ADC P 7 \ﬁ\a L\Iﬁ

7] CH7EN | %7 BEEse
H58%# ADC_MASK[CHOEN]
ADC £ 6 BiEfEhE

[6] CH&EN . 5 6 BB FERE
i55# ADC_MASK[CHOEN]
ADC P 5 \ﬁ\a L\Iﬁ

[5] cHsen | ADC B 5 EEiA
&% ADC_MASK[CHOEN]
ADC £ 4 @& ERE

(4] CH4EN |/ % 4 BBERE
i55# ADC_MASK[CHOEN]
ADC % 3 B&E(FaE

3] CH3EN |- % 3 mafkeE
iE5%E ADC_MASK[CHOEN]
ADC £ 2 @& Eae

2] CH2EN | %2 BEFEse
&% ADC_MASK[CHOEN]
ADC £ 1 @& FEaE

[1] CHIEN |, %1 BakE
i55# ADC_MASK[CHOEN]
ADC % 0 @& EAE

[0l CHOEN | 0: ZgE@m@E
1: {EREEE

21.3.3 ADC_SCYC={ADC_MASKHI[7:4],ADC_SCYCL) (0x4036[7:4],0x4038)

%< 21-3 ADC_SCYCL (0x4038)
ADC_SCYCL(0x4038)

fi 7 6 5 4 3 2 1 0
BN ADC_SCYC [7:4] ADC_SCYC [3:0]
St R/W R/W R/W R/W R/W R/W R/W R/W
sfE 0 0 1 1 0 0 1 1
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FE am (230
ADCRHFEHIIRE, BEAD8, AD9. AD10. AD1MHERIRE,
ADC_SCYC [11] = 0B,
W@IBAD8., AD9. AD10. AD11X##EHFIADC_SCYC [10:8]MADC
[11:8] | ADC_SCYC[11:8] | BY$0/EHA,
ADC_SCYC [11] =1 BY,
iBIE AD8. AD9. AD10, AD11 R+¥FEH(ADC_SCYC [10:8]*8 + 7 )
A~ ADC B0 EHA,
ADCHH¥EHAIRE, EBAD5, AD6., AD7HMAIRE,
ADC_SCYC [7] = OB,
WBIBADS. AD6. AD7RH¥FEHEAFADC_SCYC [6:4]MADCHE s E
[7:4] | ADC_SCYC [7:4]
ADC_SCYC [7] =1 BY,
@& AD5. AD6. AD7 R EHIFI(ADC_SCYC [6:4]*8 + 7 ) ADC BY
FhEHA,
ADCHRHEHIIRE, @EADO. AD1, AD2, AD3. AD4HMIRE,
ADC_SCYC [3] = OB,
BEADO. AD1. AD2, AD3. AD4X¥EHIIADC_SCYC [2:011NADC
[3:0] | ADC_SCYC[3:0] | B3s4EHA,
ADC_SCYC [3] =1 B9,
@& ADO. AD1, AD2. AD3. AD4 X REHS(ADC_SCYC [2:0]*8 +
7 )7 ADC BS§PEIHA,
21.3.4 ADCO_DR={ADCO_DRH,ADCO_DRL} (0x0300 ~ 0x0301)

%< 21-4 ADCO_DR={ADCO_DRH,ADCO0_DRL} (0x0300 ~ 0x0301)
ADCO_DRH (0x0300)

fiL 7 6 5 4 3 2 1 (]
ZR RSV DHI3] DHI[2] DHI[1] DHI0]
E-Jid] R R R R R R R

SiIE 0 0 0 0 0 0
ADCO_DRL (0x0301)

i 7 6 5 4 3 2 1 (]
2R DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
E-Jid] R R R R R R R

SiIE 0 0 0 0 0 0 0 0
FE 2R iR

[15:12] RSV RE

[11:8] DH ADCHe#5eRi G, SEOBIEBH B AIADCHIREIE
[7:0] DL ADC $#5eRi/E, % 0 BEE 8 iR
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21.3.5

ADC1_DR={ADC1_DRH,ADC1_DRL} (0x0302 ~0x0303)

7 21-5 ADC1_DR={ADC1_DRH, ADC1_DRL} (0x0302 ~ 0x0303)
ADC1_DRH(0x0302)

fi 7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R

SiE 0 0 0 0 0 0
ADC1_DRL(0x0303)

fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 iR

[15:12] RSV RE

[11:8] DH ADCEsiTRE, % 1IBENSAIADCHIREIE

[7:0] DL ADC $k#5erkia, 5 1 @E8E 8 IR

21.3.6 ADC2_DR={ADC2_DRH,ADC2_DRL} (0x0304 ~ 0x0305)

%< 21-6 ADC2_DR={ADC2_DRH, ADC2_DRL} (0x0304 ~ 0x0305)
ADC2_DRH(0x0304)

i 7 6 5 4 3 2 1 (]
ZiR RSV DHI3] DHI[2] DHI1] DHIO0]
it} R R R R R R R

=L VA= 0 0 0 0 0 0
ADC2_DRL(0x0305)

i 7 6 5 4 3 2 1 0
Bk DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
xR R R R R R R R

SiE 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV RE

[11:8] DH ADCitiTR G, SE2BENBAIADCEIREIR
[7:0] DL ADC ¥#5ERifE, 5% 2 @EE 8 iR

REV_1.35

227 www.fortiortech.com




== Fortior Tech
P~ FU6812/61

21.3.7 ADC3_DR={ADC3_DRH,ADC3_DRL} (0x0306 ~ 0x0307)

%< 21-7 ADC3_DR={ADC3_DRH, ADC3_DRL} (0x0306 ~ 0x0307)
ADC3_DRH(0x0306)

fi 7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R R R R

SiE 0 0 0 0 0 0 0 0
ADC3_DRL(0x0307)

fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV RE

[11:8] DH ADCEsiTRE, 53BEFLIADCIIREIE
[7:0] DL ADC $k#5erkia, 56 3 @ENNE 8 IR

21.3.8 ADC4_DR={ADC4_DRH,ADC4_DRL} (0x0308 ~ 0x0309)

7 21-8 ADC4_DR={ADC4_DRH, ADC4 _DRL} (0x0308 ~ 0x0309)
ADC4_DRH(0x0308)

i 7 6 5 4 3 2 1 (]
ZiR RSV DHI3] DHI[2] DHI1] DHIO0]
it} R R R R R R R R

=L VA= 0 0 0 0 0 0 0 0
ADC4_DRL(0x0309)

i 7 6 5 4 3 2 1 0
Bk DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
xR R R R R R R R R

SiE 0 0 0 0 0 0 0 0
FEB =4 (::p%

[15:12] RSV RE

[11:8] DH ADCitiTi e, SE4BENSAIADCEIREIR
[7:0] DL ADC ¥#5ERifE, % 4 BEYE 8 IR
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21.3.9 ADC5_DR={ADC5_DRH,ADC5_DRL} (0x030A ~ 0x030B)

% 21-9 ADC5_DR={ADC5_DRH, ADC5_DRL} (0x030A ~ 0x030B)
ADC5_DRH(0x030A)

fi 7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R R R R

SiE 0 0 0 0 0 0 0 0
ADC5_DRL(0x030B)

fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV 1RE8

[11:8] DH SE5BEINS MUADCI LR
[7:0] DL ADC $#5erk/E, 5 5 @ENE 8 IR

21.3.10 ADCé_DR={ADC6_DRH,ADCé DRL} (0x030C ~0x030D)

7 21-10 ADC6_DR={ADC6_DRH, ADC6_DRL} (0x030C ~ 0x030D)
ADC6_DRH(0x030C)

i 7 6 5 4 3 2 1 0
ZiR RSV DHI3] DHI[2] DHI1] DHIO0]
it} R R R R R R R R

=L VA= 0 0 0 0 0 0 0 0
ADC6_DRL(0x030D)

i 7 6 5 4 3 2 1 0
Bk DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
xR R R R R R R R R

=LV 0 0 0 0 0 0 0 0
FE =4 (::p%

[15:12] RSV RE

[11:8] DH SE6BBHYE 4L ADCH IR LR
[7:0] DL ADC ¥ 5ERifE, 5 6 BEHYE 8 4R
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21.3.11 ADC7_DR={ADC7_DRH,ADC7_DRL} (0x030E ~ 0x030F)

7 21-11 ADC7_DR={ADC7_DRH, ADC7_DRL} (0x030E ~ 0x030F)
ADC7_DRH(0x030E)

fi 7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R R R R

SiE 0 0 0 0 0 0 0 0
ADC7_DRL(0x030F)

fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV RE

[11:8] DH SE7BENS LIADCEH IR IR

[7:0] DL ADC $k¥5erkia, 56 7 @ENNE 8 IR

21.3.12 ADC8_DR={ADC8_DRH,ADC8_DRL} (0x0310 ~0x0311)

%< 21-12 ADC8_DR={ADC8_DRH, ADC8_DRL} (0x0310 ~0x0311)
ADC8_DRH(0x0310)

i 7 6 5 4 3 2 1 (]
ZiR RSV DHI3] DHI[2] DHI1] DHIO]
it} R R R R R R R R

=L VA= 0 0 0 0 0 0 0 0
ADC8_DRL(0x0311)

i 7 6 5 4 3 2 1 0
Bk DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
xR R R R R R R R R

SiE 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV RE

[11:8] DH SE8mEIEAIADCH IR LR
[7:0] DL ADC ¥#5ERifE, 5% 8 BEHYE 8 iR
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21.3.13 ADC9_DR={ADC9_DRH,ADC9_DRL} (0x0312 ~ 0x0313)

% 21-13 ADC9_DR={ADC9_DRH, ADC9_DRL} (0x0312 ~0x0313)
ADC9_DRH(0x0312)

fi 7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R R R R

SiE 0 0 0 0 0 0 0 0
ADC9_DRL(0x0313)

fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%

[15:12] RSV RE

[11:8] DH SEBIE IS 4L ADCE IR I 1R
[7:0] DL ADC $k#5erkia, 5 9 @ENNE 8 IR

21.3.14 ADC10_DR={ADC10_DRH,ADC10 DRL} (0x0314 ~0x0315)

% 21-14 ADC10_DR={ADC10_DRH, ADC10_DRL} (0x0314 ~0x0315)
ADC10_DRH(0x0314)

i1 7 6 5 4 3 2 1 0
ZiR RSV DH[3] DHI[2] DHI[1] DHIO0]
- i1 R R R R R R R R

=L V| 0 0 0 0 0 0 0 0
ADC10_DRL(0x0315)

i1 7 6 5 4 3 2 1 0
ZR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[O]
E-Jid] R R R R R R R R

=LV 0 0 0 0 0 0 0 0
FE &R iR

[15:12] RSV RE8

[11:8] DH 5510iBE A S 4OIADCEE R AR
[7:0] DL ADC $3#%5ehk/E, 5% 10 @EHYE 8 2R

REV_1.35 231 www.fortiortech.com




Fortior Tech

21.3.15 ADC11_DR={ADC11_DRH,ADC11_DRL} (0x0316 ~0x0317)

FU6812/61

7 21-15 ADC11_DR={ADC11_DRH, ADC11_DRL} (0x0316 ~0x0317)

ADC11_DRH(0x0316)

f

7 6 5 4 3 2 1 0
B RSV DHI3] DH[2] DHI[1] DHI0]
E-Sic) R R R R R R

SiE 0 0 0 0 0 0
ADC11_DRL(0x0317)
fi 7 6 5 4 3 2 1 0
ZiR DL[7] DL[6] DL[5] DL[4] DL[3] DL[2] DL[1] DL[0]
S} R R R R R R R R
=L V| 0 0 0 0 0 0 0 0
FEB E=4 77 i::p%
[15:12] RSV RE
[11:8] DH 111 BEIIS 4LADCE IR IR
[7:0] DL ADC $&¥5erkia, 5 11 BB 8 IR
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22 DAC

22.1

DACEN —

8
DAC_DR —~»

DAC IJEEIEE

VREF

DACO

VREFN

DACMOD —>»

R

1. DACO #itH TTER iR =R S]

tH

2. PN DACO MiB = P2.6/DAC SIH), FEHEE: P2_AN[6]=1, P2_OE[6]=1
3. DACO f£FM VREF fi&EBE, {F8E DAC 5ZE VREFEN=1, DACEN=1

22.2 DAC F1F&8

|

18
|
T
>

[6]
[6]

P2 AN
P2 OE

Se!

DACOOUT

i

22-1 DAC THEEEE]

—X] P2.6/DAC/ICMP3M

CMP3P
4

Reewand, RAMNFEREMREMRS, FRIENEEREER

22.2.1 DAC_CR (0x4035)
3 22-1 DAC_CR (0x4035)
i 7 6 5 | 4 | 3 | 2 1 0
E=3 DACEN | DACMOD RSV
E-ic) R/W R/W R R R R R R
SiE 0 0 0 0 0 0 0 0
FEB am iR
DAC {#8¢
(7] DACEN | 0: DAC Z1F,
1: DAC {£8E,
DAC BRIRE
[6] DACMOD | 0: IEE#&={, DAC #H®EEEE N 0 F VREF,
1. FHBEERERN, DAC B ETBE N VHALF 2l VREF,
[5:0] RSV {RE
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22.2.2 DAC_DR (0x404B)
%< DAC_DR (0x404B)

iz 7 6 5 4 3 2 1 0

2R DAC_DR

il R/W R/W R/W R/W R/W R/W R/W R/W
SNE 0 0 0 0 0 0 0 0
FE AR fER

[7:0] DAC_DR | DAC ISR BURIA.,
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23 DMA
23.1 DMA Ihk5isen
DMAO CRO || DMAL CRO ]
[DMACFG] || [DMACFG] ENDIAN |~ INTEN
UART Receive request \W i
- \
UART transmit roqucst» CHOLEN | CHOBA | Chamnel 0
—P —-
I2C to XRAM request CHOEN CHOBUSY CHOINT
o
DMA
XRAM to I2C request ENGINE
-
CHILEN cHipa | Channel 1
I SPI to XRAM request .
XRAM to SPI request CHIEN CHIBUSY || CHIINT
L
DMA FIEHRER—PYUEER DMA =HI28, BXMTIME (SPI. UART, 12C) 5 XRAM

ZBNERSEER, R
. EMEVKEM XRAM IhDAVRIAMNBTIRE, THEHERT

ﬁbo

55 DMA RYRIETE—RRE

®’E DMA EEIMEMAR T EE,
XI55 DMAx_CRO[EN]#1 DMAx_CRO[BSY1R 1,

SFEPHIA/NG

T2 DMA 3 XRAM BYBEIZNEARFH MCU 33 XRAM HIIEE 1%
IR TVIRE, SXIFPRTE

: FREEFIMRFERIMR, BIRIEFKEE DMAX_CRO[CFG]
IRE DMA T, &HlINFIARIEEIKER XRAM i2iaitit,

BIEI/S50 DMA, HiEfEmscie/aoliERIN DMA

i, BIXEE) DMA BITEAABIRKIREE BN, RFS DMAX_CRO[BSYI 1, BIETBIR/ER) DMA,

23.2 DMA 1783

ADDR XSFR BIT7 BIT6 BIT5’ BIT4 ] BIT3 BIT2 BIT1 BITO
0x403A | DMAO_CRO | DAMEN DMABSY | DMACFG[2:0] DMA_IE | ENDIAN | DMAIF
0x403B | DMAT_CRO | DMAEN DMABSY | DMACFG[2:0] DBG_SW | DBG_EN | DMAIF
0x403C CHOLENI5:0] CHOBA[9:8]
DMAO_CR1
0x403D CHOBA[7:0]
Ox403E CH1LENI5:0] CH1BA[9:8]
DMA1_CR1
O0x403F CH1BA[7:0]
23.21 DMAO_CRO (0x403A)
7< DMAO_CRO (0x403A)

i 7 6 5 | 4 | 3 2 1 0
B DMAEN | DMABSY DMACFG DMAIE ENDIAN DMAIF
- 3id) R/W R/W1 R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
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FEB am fiid
[7] DMAEN DMA i&3& 0 {85
DMA @& 0 fRAS/FHa
E:
0: @& 0 FHB RN, WEREAERIKES.
[6] DMABSY 1: @8 0 IETEfRH.
5:
0: BRI,
1. BEhEE 0 FHAER .
B 0 IMZIER
000: M UART %I XRAM
001: M XRAM % UART.
DMACFG 010: M 12C E XRAM
[5:3]
[2:0] 011: M XRAM % 12C
100: M SPI | XRAM
101: A XRAM ZI SP|
LiEiE 0 RS RaT K,
DMA thfERERE,
2] DMAIE 0: ZIk DMA [a MCU & HDBmEX,
1: f8% DMA @ MCU RHHSBFER, HhBitRE CHOINT % CHTINT 7 1 6, Bl
MCU & i thBfER
DMA iR EHIRFER
0: BFHEERTKIE,
[1] ENDIAN 1 RAIF Rl g%,
WAIRIR BT 16 MEIEER, 8 HIEERNNNEER 0,
Li@iE 0 o 1 RSICE AT HEE,
DMA &i& 0 & PEfinS. BHE 1, WS 0,
[0] DMAIF 0: ThBfr=4,
1: il 0 EMTmAiTE. (INTEN=18F, [ MCU KHDBHER, FUR=EFE)
23.2.2 DMA1_CRO (0x403B)
7 DMA1_CRO (0x403B)
iz 7 6 5 4 3 2 1 0
&R DMAEN | DMABSY DMACFG DBGSW | DBGEN | DMAIF
E-Sic) R/W R/W1 R/W R/W R/W R/W R/W R/W
=L VA= 0 0 0 0 0 0 0 0
FE 2m iR
[7] DMAEN DMA &i& 1 {8k
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DMA @& 1 IR/ FE
=
0: BE 1 ERERM, HERSEAERIKS,
[6] DMABSY 1. BE 1 EEEH.
5:
0: TEX,
1. REhiEE 1 FiafEsH.
BB 1 IMRIERE
000: M UART Z| XRAM
001: M XRAM Z| UART.
DMACFG | 010: M I12C EI XRAM
[5:3]
[2:0] 011: M XRAM I 12C
100: M SPI | XRAM
101: A XRAM %I SPI
HiBE 1 WSRO REE,
DEBUG #&3{ X igi%#%
[2] DBGSW 0: DEBUG X 15i%#% XSFR(S: ittt 2= [8): 0x4020 ~ Ox40FF)
1:DEBUG [X15i%% XRAM(S HithiitZ8/8): 0x0000 ~ 0x0317)
DEBUG &z {£5E
0: IEEER
1: DEBUG #&=
% CHICFG EZE 101, DBG_EN=1 Y, DMA ¥53# A DEBUG #&3{, LthAT SPI_LEN=1
) PBGEN | 5 spi 3 5EMREMAMISO TR, DMA BEh. KE# DBG_SW KEMEX
Ei@iT SPI MOSI Ri%tHZE, CHI1BA/CHILEN FFisE RSN, &I%0T NSS B
MTEAE, BRET—IRER, NSSBIZATBFE—IR, RARHRET—XEBEHKIEX,
# A DEBUG #3{/7, DMAOCH1 SHrBEEIZA
DMA Bi& 1 fEi P iicS. BHE 1, S0,

[0] DMAIF 0: TLPMIF=4,

1 BE 1 ERSHARE. (INTEN=1 B, @ MCU KHDENER, BUXF=ERE)
23.2.3 DMAO_CR1 (0x403C)
< DMAO_CR1H (0x403C)

13 7 6 5 4 3 2 1 0
2R CHOLEN CHOBA[9:8]
E-ic) R/W R/W R/W R/W R/W R/W R/W R/W

SifE 0 0 0 0 0 0 0 0
% DMAO_CR1L (0x403D)

fi 7 6 5 4 3 2 1 0
2R CHOBA[7:0]

E-ic) R/W R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FE S fiiik
5: DMABEO0 XRAM HUBEHIKE.,
[15:10] | CHOLENI5:0] LiEE 0 RASICH AT K, & ENDIAN=1 BY, #7# CHOLEN 8B AT,

i£: DMA &8 0 BRIfEMNFHEE/LFT (0 FTE 1FW),

DMA &i& 0 XRAM ittt
LHiBE 0 KSR 1ZE,

R, BiE 0 £ XRAM Hilt=SEXiEJ9: CHOBA[9:0] ~ (CHOBA[9:0] +
CHOLEN[5:0]),

[9:0] | CHOBA[9:0]

23.2.4 DMA1_CR1 (0x403E)

% DMA1 CR1H (0x403E)

i 7 6 5 4 3 2 1 0
2R CH1LEN CH1BA[9:8]
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
7 DMA1_CR1L (0x403F)
i1 7 6 5 4 3 2 1 (]
B CH1BA[7:0]
- i1 R/W R/W R/W R/W R/W R/W R/W R/W
=L V| 0 0 0 0 0 0 0 0
FE E=4 7 iR
5. DMA@E 1 XRAM HUREWEKE,

SHiEE 1RSI ATRE,
2 ENDIAN=1 BY, #% CH1LEN igBERFTEH.
iE: DMAEE 1 BRERANFTREENFT (0 RRE1FH).

[15:10] | CH1LENI[5:0]

DMA Ei& 1 XRAM Eituiit,
LiBE 1 KSR K,

R, BE 1 EE XRAM HihE=E X CH1BA[9:0] ~ (CH1BA[9:0] +
CH1LENI5:0]),

[9:0] | CH1BA[9:0]

X DMA EEIMZIEIRN 12C BT (B3FE M 12C 2 XRAM, M XRAM & 12C) , 12C i&@iFLAY START+Address
BT MCU BEERR, 12C AMALET, EiBZI STOP, EH{4iE 0 Z7788 12C_SR[STOP], LAiE
bR 12C P, FNEFHF/S DMA 1£5,
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24 VREF &#8[E
241 VREF {&RAYIE{EHEA

(5]

P3_AN

VREFEN
VBG O—

—{<] P3.5/VREF

3/4/4.5/VDD5

VREFVSEL[1:0] —>

24-1 VREF &R A9I% QA IR
VREF &R 89i% O & RN E 24-1 Fi/R. VREF SE BELMIER, o] ADC itRESEER
i: 38
E(F VREF T, EERLBEF 17250 : VREFEN=1, VREFVSEL i&i¥ i H B E, BRI %K 24-1,
Rt VREF BEZEASIM, BE P3_AN[5]=1, VREF BEESHREAT ADC NESEBE
1 DAC B EHE, (&F: FU6812S REERAMES VDD5 {E A S E B EIEIR)
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24.2 VREF {&RIFFE

2421 VREFVHALF_CR(XRAM: 0x404F)
% 24-1VREF CR (0x404F)
fi 7 6 5 4 3 2 0
ZiR VREFVSEL RSV VREFEN RSV VHALFEN
E- it R/W R R/W R R R/W
=L V| 0 0 0 0 0 0 0
FEB E=4 7 iR
VREF &3R4 tH &% 8 EikiFin
01: VDD5
[7:6] VREFVSEL | 00: 4.5V
11: 4V
10: 3V
[5] RSV {REB(L
VREF {21{E8EES, T4 ADCIRIEREISETEE
4] VREFEN 0: %X FRER VREF 2%, WNIRE P3_AN[5]=1, 4MESE M P35 HWA
1: {FRENEBVREFE%E | IR EBEP3_AN[5]=1, WEFVREFESEIXHZEP35
SIM), TI#20.1~ TUFEBBRIREVREFIREM
[3:1] RSV REBAL
VHALF T{E{E8¢
[0] VHALFEN 0: %It
1. fE8E
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25 VHALF &E¥@[E
25.1 VHALF {&R09IZ4EiRER

VREF

[2]

3_AN

—VHALFEN

\/REF/2

o
JAE P3.2/VHALF

25-1 VHALF &85 83ix O 8 A% 15 5R
VHALF #&=5R10iR OB E 25-1 Fin, VHALF BWERE =4 —1TSE8IE,
ZE(E VHALF =ZRIEE T, FERESFRUT: VHALFEN=1; P3_AN[2]=1, ¥& VHALF 8%
HItHZ P3.2 5|/,

25.2 VHALF RS 7EE8

VHALF B EFFRESE R 24-1,
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26 B

FU6812L/61Q &£k 3 TMEIFRIRINIZHE N A=R (1B10), 75179 AMPO, AMP1, AMP2, &1
BRI HIERER, FU6812N/S, FU686TN RE&ERL 1 MEL AMPO,

Z
LLl
X
[a R
S
<
AMPXP DX} -+
AMPXO
AMPXM [X}——— —
B 26-1 BERAERTEE
26.1 BEHUREIEIREA
2611 BEHEFRER (AMPO)
EHUEHEINE] 26-2 F7R.
Z
L
o
o
>
<
P3.1/AMPOP [X}—— -
P2.7/AMP0O

P3.0/AMPOM [} —

26-2 BE&BRIEM (AMPO)
MRB(EREBLBIRIER, FHE: AMPOEN=1,
B B0 A HiRXS R A5 | AN 26-2 FRR, {EAE AMPO BHLHET, M SfELE MR
XHB=1 GPIO O&TAMEMET, B P27, P3.0, P3.1 2TEMIER, RE P2_AN[7]=1,
P3_AN[1:0]=11B,
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26.1.2 tHERIER (AMP1/AMP2)

26.1.2.1 AMP1

AMP1EN

P1.6/AMP1P D<}——— +

P2.0/AMP10

PL7/AMPIM [J— —

26-3 AMP1 B AR LHAE K 51 IBY1S)
MREFREIEBIRGI AMP1, FEBE: AMP1EN=1,
B RISHEV AR RS A S| BN E 26-3 FrR, fE8E AMP1IEHLET, RSEMELIEMAEX
=1 GPIO O2ZTMAEIMET, Bl P1.6, P1.7, P2.0 2TMIEIET, 18E P1_AN[7:6]=11B,
P2_AN[0]=1B,

26.1.2.2 AMP2

AMP2EN

P2.1/AMP2P DX|— +-
———X] P2.3/AMP20
P2.2IAMP2M [} —

26-4 AMP2 I A HAEX pad BYIER
MNRB(FEREAEERIZN AMP2, TEE: AMP2EN=1,
FEER TS I ARG IR RS MBI S| 1A & 26-4 FR7R. f68E AMP2 IEHEI, RISE(ES ISR
K= GPIO OSZTREMIE, B P2.1, P2.2, P2.3 ©TREMIE, iIRE P2_AN[3:1]=111B,
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26.2 BISTEEE
26.21 AMP.CR (0x404E)

%< 26-1 AMP.CR (0x404E)

17 7 6 5 4 3 2 1 0
2R RSV AMP2EN | AMP1EN | AMPOEN
ZEH R R R R R R/W R/W R/W
SNME 0 0 0 0 0 0 0 0
FE 2R i35
[7:3] RSV R

[2] AMP2EN {EEEAMP 2

[1] AMP1EN {EREAMP 1

[0] AMPOEN {EREAMP 0O
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27 LBz
271 LEERRRIR(FIRER

2711 Eb:z8 CMP3

[9p]
i =
o
LR =
S22 [a)
[SN®) @]
3
P2.0/ADO D 5
(@]
P2.3/AD1 ]

P2.7ICMP3P/AD4 | > CMP3_OUT

P2_AN[6]
o
P2.6/CMP3M | >

VREF

8Bit

DACODAT[7:0] — '

DACOEN
27-1 Lbi%28 CMP3 B A AERXES
MR E(ERELLIREE CMP3, BEE:
1. BE CMP3MOD, ERHEA. A, ZHEAER
2. 1R 1 MUECEEIFAARI S MO, Px_ANIXI=1, mEMmAER: BE P2 AN[7]=1
3. EERMARSEBE, IJRERKN DAC MHEkBSEIME, MNRKRE DAC, NR{FEEE
DAC, £% DAC &5, MRRBFR4MB, BE P2_AN[6]=1, P2_OE[6]=1, M P2.6 5|k
MASEHE
4. BLE CMP3HYS, ®ZR AR
5. {FAELLIREE 3, CMP.CR2 Z7788H9 CMP3EN=1,
EEIRERHOIMA A IR RS RI B9 5 | AN E 27-1 FiR. CMP3HYS 12892 HikEs CMP3 HURIHE
FE. CMP3 B=f#I AR %%, B CMP3MOD[1:0lR%E,
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CMP3EN

P2.7/CMP3P/AD4 H

P2_AN[6]
P2_OE[6]

P2.6/CMP3M | >

VREF

CMP3_OUT

\ +
% CMP3HYS

CMP3MODI[1:0]=00

8Bit

DACODAT[7:0] — S~

DACOEN
27-2 CMP3MODI[1:0]=00B, &F P LLIRBRAELR

CMP3HYS
CMP3EN

P2.0/ADO [ >
P23/AD1 | >

CMP3MODIL:0]

CMP3_OUT

P2_AN[6]
P2_OE[6]

P2.6/CMP3M | >———

VREF

CMP3MOD[1:0]=01

8Bit

DACODAT[7:0] — 7

DACOEN
27-3 CMP3MOD[1:0]=01B, &EZFNLLIRERMARL,
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2
i 3
gE 2
= =)
(OR®) o
3
P2.0/ADO | > - =
7 3

P2.3/AD1 D—‘ ™

P2.7/CMP3P/AD4 | >

P2_ANI[6]
P2_OE[6]

P2.6/CMP3M | >———

VREF

CMP3_OUT

~

~

CMP3MODI[1:0]=1X

8Bit

DACODAT[7:0] — O

DACOEN
27-4 CMP3MODI[1:0]=1XB, #&#ZF= =R EMARR

27.1.1.1 B4 BifRP

B BERFRPSRBEELBRAIPESHTE, BXABNNAE, PUARMRFE R BN
BE®. EBEE EVI_FILT Z17838 MOEMD=01, F4RIFEMHEIXARAY, R ERFF P,
B2E EVT_FILT 3728869 MOEMD=00, F&RIFEHARSEsXAEE, BEK LIRRIP PR,

B ERRIPSA B E EVT_FILT 7128889 EFSRC &R H LIRS CMP3 724, & &Eig4t
EBchBR INTO(PO.0)F=4E . itk F9ME IPM AR HIERA, IPM B FALUT {554 P0.0, B2E EVT_FILT
178800 EFSRC=1, @ISMEBHET INTO FEBLBRFINES, WEHRIP PR RSB INTO,
BE EVT_FILT Z5778380 EFSRC=0, B4®BRFIFESHLILIREE CMP3 =4, B tbiREB% FXH#
BENEERE, FERIPES, WEHRIPPETA R CMP3 BIHT,

BEBRRIPEHNMASSTESE EVIFILT 3722889 EFDIV 1= 0 {FREERINEE, &
EVT_FILT 278869 EFDIV=01/10/11 iR IEKEE 4/8/16 DIt ERE, FEaEEKINGE, REEHN
ESSIRKRNES AR 4 ~ 5/8 ~9/16 ~ 17 BYEH/EHR,

% CMP3 AT B4 BRARIPE, TTERESNIMEREREHXABNEmE, KERPER,
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CMP3PHLIE (V) A

P26 or DACO ———a —————————————————

\J

1
CMP3_OUT 0

\J

MOEMD = 01
EFSRC = 0
MOE

EVT FILT

27-5 B4 RRIPXH MOE ~RERE

B E CMP3IM A EFHBF-4E i, BCE EVT FILT 27788689 MOEMD=01, P4 {RIPEMHBRI*
A, EIY LRI PR, BCE EVT_FILT 778869 EFSRC=0, B4 BRRIFESHILIREE CMP3
o, BEREE ERIFBENBEE, mERIPES. BE EVI_FILT 2178889 EFDIV=01/10/11
EIRIRIREEE 4/8/16 MR AR, EFREENES R IRIRATNES AR 4 ~5/8 ~9/16 ~
17 6349 EIRE. WMEIE 27-5 FiR, HHRBEMAKRBES TRBARKEEN, CMP3_OUTT #E
1, F=4 CMP3 LR TPk, 21 EFDIV IRIKEHEM B RIX A MOE (MOE #i5%) , 6 Bt &RKHA,
MMEZHRIFER.

27.1.1.2 ZIR PR

ERIRREENAT BLDC §9753%izH, BE EVI FILT 3728869 MOEMD=10, F4RPSH4
BaiXiAML, 7 DRV 0 L= 4BalERE MOE; EoE EVT_FILT 778889 MOEMD=11,
FFERIPS4BEMXARE, 7T DRV IHIERN LB TS H4EE 5us Ba{E8E MOE,

ER IR EEE CMP CRO Z778309 CMP3IM, FEBFAFT4 CMP3 BhlT, WRAFEDHT,
oI LA CMP3 BPRREVAERIRBEARIE, RNE—N=H CMP3 PRIMERE,

A

Limit Fo ===~~~
\/

\j

DRV_CNTR

\

MOE

\j

27-6 MOEMD=10 &= B9iFK PR
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Limit 7 **7 7—7<7,,,,

bus

\j

MOE

\

27-7 MOEMD=11 #& =\ F0IZ K IR
27.1.2  LE3%ES CMP4

Eb#228 CMP4 A—iRFLLEREE, £&E 27-8, ETIMERPET 0 HIMTR SRt A CMP4 B9BNtEE)
EEE CMPSEL iR LIRERMHIE S, 8% CMP4 B, CMP3MODI[1:0]R&54 01B, CMP4 —f& R
Byn{ER, B4 CMP3 f# BLDC 7RI KR,

WNEE{ERE CMP4, BRLE CMP4 BIRRINT:
1. P2_AN[3]=1. P2_AN[7]=1, EZE& P2.3/CMP4P 1 P2.7/CMP4M 3| B A&,
2. CMP4EN=1, {#8E CMP4
3. BLE LVSRIEXTOCFG] CMP4 filik SMEBChER INTO
4, FERRYMEBPBR INTO ARRR, IRE INTO BUfRAR, {EAESMERTET INTO
5. HibixeEmtie 1 2 0 BEEE LA SMEBPRT INTO

P23/CMP4P | >
—» CMP40OUT
P2.7ICMPAM | > 5 INTO

27-8 CMP4 1R EE

| +
% CMP4EN

27.1.3  Lb#:EE CMPO

EEiREE CMPO B SRR, HSRIZECE BafERE CMPO. CMP1, CMP2, TJFFLitte
M B TR BRIEEE,

EL3R28 CMPO B9 3 BRI HES CMPOOUT ~ CMP20UT %4238 TIM1 BUSEIRAI KA AR RARIR
E It EFR CMPO BIZE#4R TIM1_CR3[T1TIS]=01B, CMP.SR *F CMP0 IR 2ETF CMPO 7=
&, &N CMPSR %xF CMPO HIERZET HALL (5574,

CMPOMODI[1:0]=00B, #&#ZEFTHNEBME 3 thiReEEN, SEE 27-9, TRAFRIIMEBFOR
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BEER TN BEMF &0, RAMAIREERE P1.5/CMPOM, IEMAlR P1.4/CMPOP,
P1.6/CMP1P, P2.1/CMP2P, 523yt 7 515%Z CMPOOUT, CMP10UT, CMP20UT,
FTHEBAE 3 tiReEENFFR0RE:
1. TIM1_CR3[T1TIS]=01B, ERLLIREERBA
CMPOMODI[1:0]=00B, #EZ LA B L 3 LhiResE
P1_AN[6:4]=111B, P2_AN[1]=1 BeE XK OEMHER
P1_PU[5:4]=00B, S{{ERNJ3 00B, MFIEHOIREELLE
BoE CMPOHYS[2:0], RBRENRFBEE, Ef{EJ 000B
CMPOEN=1, {EBELLEXES
EFRBZEERS CMPOSEL[1:0], HER—IEHBIMA, SF% 27-3 Z CMPOSEL ik
EiREs i H 9 BIiX =5 1788 CMP20UT ~ CMPOOUT, Bl CMP_SR[2:0]

© N o oM WD

CMPOHYS[2:0]

CMPOEN
k— CMPOSEL[L:0]

P1.4/CMPOP D

— CMPOOUT

\§+

PLB/CMPIP | >
— CMP1OUT

\§+

P2./ICMP2P | >

P1.5/CMPOM

— CMP20OUT

g

CMPOMODI[1:0]=00B

27-9 CMPOMOD[1:0]=00B, ¥E#2FAE B 3 thiREEER, TAFH IR LS BEER FiE
. BEMF &3

CMPOMODI[1:0]=01B, #R2EHNEBME 3 LLikeEiEX, 2EE 27-10, TATFERBEIH
O REBMAREBAL BEMF i, AMARERRERNEBEPOR, ERARKA P1.4/CMPOP,
P1.6/CMP1P. P2.1/CMP2P, 52Z33R9%H 5 81:%EZE CMPOOUT, CMP10UT, CMP20UT,

NEHME 3 tiRBENSFREE:

1. TIM1_CR3[T1TIS]=01B, EIRLLREHMERBMA

2. CMPOMODI[1:0]=01B, #E&ZEERNEBM 3 LLIREFEL

3. P1_AN[6]=1, P1_AN[4]=1, P2_AN[1]=1 B EE X% REMURZ

4. P1_PU[4]=0, E1{EBRN 0, WFIELOIRBELLE

5. E2E CMPOHYS[2:0], REFEMIRFBEE, S{E 000B

6. CMPOEN=1, f#AELLIRES

7. EFRIEEEELSE CMPOSEL[1:0], #ER—IESIRMA, 8EFK 27-3 Z CMPOSEL #ik
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8. HIRBHIH O BIXEZESIFEE CMP20UT ~ CMPOOUT, BN CMP SR[2:0]

a0 g
2 zd
I W v
g REE
=
333
P1.4/CMPOP +
L /) > CMPOOUT
PL6/CMPIP | > +
/) >—+ CMPIOUT
*— -
P2.1/CMP2P o+
L /) >—+ CMP20UT
o —

CMPOMODI1:0]=01B
27-10 CMPOMOD[1:0]=01B, #&RAENE B 3 LhikesER
STAFAEREEIS O R E BB BEMF 12

CMPOMOD[1:0]=10B, &t} 3 Z4LREEEN, SEE 27-11, TTAFESD HALL BARE
MEBNEFMNE, REMAREAN P1.5/CMPOM, P1.7/CMP1M, P2.1/CMP2M, 52Z33RMA9IEMA i
7819 P1.4/CMPOP. P1.6/CMP1P_P2.1/CMP2P, 52 33 R A94 Hi 43 B13% = CMPOOUT.CMP10UT,
CMP20UT,

3EDHRBENFFRESE:

1. TIM1_CR3[T1TIS]=01B, &iRLIREHENEA
CMPOMODI[1:0]=10B, %% 3 Z4 LHiReHE
P1_AN[7:4]=1111B, P2_AN[2:1]=11B BLE8Xix O AEHIF
P1_PU[4]=0, EXI{ERIA 0, MNFTIEKOIRELLE
BB CMPOHYS[2:0], R BRENRFHE, Sf{EN 000B
CMPOEN=1, {£&ELLERES
EFIRIEFELE CMPOSEL[1:0], ®EZE—KASHAA, &%k 27-3 Z CMPOSEL ik
Ebixzs H o BIE E S 1728 CMP20UT ~ CMPOOUT, B CMP_SR[2:0]

©® N o o W DN
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a4
¥z
I Www
?EER
=
g o O
PL4/CMPOP | >———+
J/ >—+— CMPOOUT
P1.5/CMPOM -
PLB/CMPIP | > +] o
— CMP1OUT
P1.7/CMP1M -
P2.1/CMP2P | > N
ya — CMP20UT
P2.2/ICMP2M | >~

CMPOMODI[1:0]=10B

27-11 CMPOMOD[1:0]=10B, %#% 3 Z4 LLIREER
JATED HALL BIA RN BNE FE

CMPOMODI[1:0]=11B, &EWLLR[/RN, SEE 27-12, AKALRE P1.5/CMPOM, IEH
Aif/9 P1.4/CMPOP, P1.3/CMP1PS, 523N aVHIH 7 5I%ZE CMPOOUT, CMP10UT,
LR AR SR BL A :

1.

®©® N o o

TIM1_CR3[T1TIS]=01B, #&#ZFLbiReEENTA

2. CMPOMODI[1:0]=11B, &I ELReetE=
3.
4. P1[5:3]89 L+ BHOIRIBEE EIFZFE P1_PU[5:3]=111B & % P1_PU[5:3]=000B, &

P1_AN[5:3]=111B, P1_OE[3]=0B Bt Ef8Xim O NIEMF

R 0, MAEKOIREELE . WHIREEENXT, P16 LI RAFRHHFIFERA,
— R IEIR IR R

f2E CMPOHYS[2:0], REREHNRIGERE, Sf{E) 000B

CMPOEN=1, {E&ELLEREE

EFRIERELE CMPOSEL[1:0], ®ZF—IREZIRIA, &%%k 27-3 Z CMPOSEL ##iR
EbiREs i H 9 BIiX = 257788 CMPT1OUT. CMPOOUT, Bl CMP_SR[1:0]
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-
143
335
L

PLAICMPOP | >+
J/ >—1— CMPOOUT

P13/CMP1PS | > r+

/) > CMP1OUT
PL5/CMPOM | >

CMPOMODI[1:0]=11B

B 27-12 IELRERRT
Ebi=s 0 RIFHEEESSEFRIRE, IRFELMEKREESENERRHEE,

CMPX+ 1 7 ouT

CMPX >
_OWPX- |

VIN+

VIN

CIRCUIT CONFIGURATION

Positive Hysteresis Voltage
(Programmed by CMPXHYS Bits)

A
Negative Hysteresis Voltage
(Programmed by CMPXHYS Bits)
VIN-
INPUTS
VIN+ Y
VoH
OUTPUT
VoL
Negative Hysteresij L
Disabled Maximum
Positive Hysteresis Negative Hysteresis
Disabled - Ly
Max imum

Positive Hysteresis

B 27-13 LbiRER 0 REHAKLE
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271.4  LLEBREEREE
LR RAETNAE = ZEAF BLDC IEENHN RSD THAE, {EFRHMk B FIRENBIRIIFLFH, N
FATF BLDC IREhiES£ %, MAT RSD i55% RSD MIELIRsEREE.

delaytime delaytime
PWM output ! ! | | : i
} | ; iT()ffde]ay \:
PWM of CMP . | 3 e | l
i T CSOF,
PWM ON Sampling interval ! | ! H
>« ‘ ,
CSOND CSOND

27-14 PWM ON R#£8=(

PWM EtH(PWM out) REREILLIRERHY FHIUAEXS T PWM RIBKIEFAER, TERUTREE
Fln: IXHEBFHAYK/N, mos HAXKEE, LWRIVMAZERIIRFIRE, EPH delaytime 79 IC
i BB E LU AR BI BB FAVZER BT (8], TEEH1T 1S B8 S SRAFBY SRA¥ [X 18] N4 LU AR B8 L SCRRIE R AY
SHEFEME%, BRIRELRNTE CSOND LI IERAKR MOS EFXINES. @I, EFARE
CSOFFD 898, FRHFXEHERNZIATHBEL PWM K TEIBEER CSOND, IhETSLiREIFE
OE&K L thikeE L/ B (PWM of CMP)FRXY R AYEY /8], 8% & CSOFFD BEES IR RER R
PWM out i FEEIGHEIR Toffdelay(Toffdelay=CSOND- CSOFFD)fE3% 4,

delaytime delaytime
PWM output | ‘ | i i
PWM of CMP | — T g l |
i ‘ : | cSoFm!
PWM OFF Sampling interval *' | | )l <
CSOND ~ CSOND

27-15 PWM OFF X8

EIE, EETIREFRENREX BN IZ#E RS FRERIAEBTFRE%, BRIRELR
B8 CSOND LA ZER VAR MOS ERXMIES. B, HAIRE CSOFFD 8YE, REFXIENLEE
REZIASHEE PWM B EFREIER CSOND, LHSLFRREEFEOACEKH LIRS LERBF
(PWM of CMP)FRXIRZAYATIE], #IRE CSOFFD BMERESLIRFAFE OE PWM out I EFHEIER
Toffdelay(Toffdelay=CSOND- CSOFFD)/E %,

ME PWM i HEI L iRERBVEEIR 757X 1R E CMP_CR3 178319 SAMSEL=00 251k EUiR 83 KA£IN
g, 1RE CMP.CR3 FH7F2s0Y CMPSEL MItHXI M ELIRESHILLIRIE, (ERE PWM HHFNLLIRER, Fof
BRI BAELRBERE, NE PWM BB FiReR0HH Z BIER,
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271.5

A et b

PO LSRR 1R S8 %R, FIBYH CMP CR2 B775869 CMPSEL &R h— Lo
RESHEINFTLEIM L,
27.2 LERRBEHTFRE

27.21 CMP.CRO (0xD5)
% 27-1CMP_CRO (0xD5)
fi 7 6 5 4 3 2 1 (]
=471 CMP3IM CMP2IM CMP1IM CMPOIM
- 34 R/W R/W R/W R/W
=Liva =l 0 0 0 0 0 0 0 0
FER 2R iR
EL 4R B2 CMP3h 1 =
[7:6] CMP3IM i
B# CMPOIM ik
EL 4R 22 CMP2oh & =
[5:4] CMP2IM .
2% CMPOIM 1k
Eb 3% 28CMP1 h iR
[3:2] CMP1IM .
2% CMPOIM ##ik
Eb 3228 CMPOh TR
00: ARr4hif
[1:0] CMPOIM 01: EFBF4& kR
10: FHEAFE BT
11: EFR/ TR EhiT
27.2.2 CMP_CR1 (0xDé6)
% 27-2CMP._CR1 (0xD6)
i1 7 6 5 4 3 2 1 (]
£ | HALLSEL CMP3MOD CMP3EN | CMP3HYS CMPOHYS
- i R/W R/W R/W R/W R/W R/W R/W R/W
=Liva | 0 0 0 0 0 0 0 0
FE £=4 7 iR
HALL fESHIA %R
[7] HALLSEL 0: P0.2/P3.7/P3.6
1: P1.4/P1.6/P2.1
bbikEs 3 WIEMAIRIER, 2FE 27-1, ARARE P2.6 5
[6:5] CMP3MOD DAC #iti,
00: BIFMARIER, P27 BFHALK, 3£/ 27-2
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01: WLLikeEtE=l, P2.0 #1 P2.3 £ EiMAlR, SEEF 27-3
1X: 3LbikEstE0, P2.0. P2.3FP2. 745 EMALR, SEE 27-4

ELiEs 3 {EAELR
[4] CMP3EN 0: RfEke
1: {F8E

tbiReR 3 HRHECE
[3] CMP3HYS 0: TR
1: BiRif

CMPOIR B k%
000: FiRiH

001: +2.5mV
010: -5mVv

[2:0] CMPOHYS 011: +5mV

100: £5mV

101: -10mV

110: +10mV

111: £10mV

27.2.3 CMP_CR2 (0xDA)
% 27-3 CMP.CR2 (OxDA)

i 7 6 5 4 3 2 1 0
2R CMP4EN CMPOMOD CMPOSEL RSV CMPOEN
E- it R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FEB L4 i

fERELLIRBECMP4
[7] CMP4EN 0: AfEgE
1. fE8E

Eb3%88 CMP0/1/2 B9HERIRE

00: TAREHME 3 thiksER, BEE 27-9

[6:5] CMPOMOD | 01: EREHHMA 3 tbiks3iE, 8EE 27-10

10: 3EpHReEEN, &SFE 27-11

11: WEEEgEL, CMPO. CMP1 I, CMP2 AT {E, 8EE 27-12

Ebi%88 0 MIEOEA%ER, 5 CMPOMOD A&ER, EF—REE
CMPOSEL=00, 7£ BLDC lZF T, TIM1 2 Bzhz#I CMPOSEL, E&EHH

fEEE SR
CMPOMOD | CMPOSEL ThEgHEIR
[4:3] CMPOSEL Ebi%8s CMPO/1/2 BB THE, 3 MELiREEH
HMAIRIYE CMPOM, EHBEINGERAlLR
00 00 CMPOP. CMP1P, CMP2P #3354
Alis CMPOM tE3R, HEHERDBIEE
CMPOOUT, CMP10UT. CMP20UT
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01

Ebik28 CMPO T, CMP1/2 A&, IFimik
CMPOP, fa i CMPOM, i H#E CMPOOUT

10

EL#:88 CMP1 ITE, CMPO/2 (RE, IEifiE
CMP1P, RIRIE CMPOM, i H#E CMP10OUT

11

EL#:88 CMP2 TE, CMPO/1 IRE, EifiE
CMP2P, fRiR1E CMPOM, #i 3% CMP20OUT

01

00

Lb#%88 CMP0/1/2 RBTTAE, 3 PEHERERHY
MARISIENE BEMF BN O S, B
Bz EM ALK CMPOP, CMP1P, CMP2P
B ESAHABMAR CMPOM LbiR, HigH
Z£RHFEZE CMPOOUT. CMP10UT,
CMP20UT

01

ELHR288 0 %% CMPO XM iR O4A S, Fim
¥& CMPOP, fAimiEAE BEMF BEAIS L
=, HHE CMPOOUT

10

ELERES 0 %1% CMP1 MM AR OAS, Ein
& CMP1P, fAiikiEWNE BEMF ERAIH L
=, Wi CMP1oUT

11

ELHREE 0 18R CMP2 XM iR OEE, IEik
¥& CMP2P, fRimiZEAE BEMF BEAIT L
=, W CMP20oUT

10

00

Ebikes CMP0/1/2 BB ITAE, 3 NEbIRERHY
i Aim% 53% CMPOP, CMP1P, CMP2P,
523 W89 & #E AR o5 CMPOM |
CMPIM, CMP2M, HHIHER D HIIXE
CMPOOUT. CMP10UT. CMP20UT

01

ELHRES 0 %1% CMPO MM 8w O4AS, Ei
Aif#E CMPOP, ki AixiE CMPOM, it
& CMPOOUT

10

ELHRES 0 %1% CMP1 WM HiwOAS, E
Aif#E CMP1P, A AixiE CMP1M, it
& CMP10OUT

11

ELER2E 0 %R CMP2 WM BVIR OB S, Ei
Aif#& CMP2P, Ak AlmiE CMP2M, it
= CMP20OUT

11

00

28 CMPO/1 BB ITE, IEMAlRD B
CMPOP . CMP1PS, fila A i B E #&
CMPOM, HEgHLZER2ZHIIXZE CMPOOUT,
CMP10UT

01

EbiR2% 0 % CMPO 3FMz iR A4, BIIE
W AI%IZ CMPOP, A Ai%iE CMPOM, &
Hi#E CMPOOUT

10

ELIRER 0 3% CMP1 XN 8% B4, BIIE
AR CMP1PS, fiiAlmE CMPOM,
HWHiE CMP1OUT

11

=&
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[2:1] RSV REBAL
{ERELLERCMPO
[0] CMPOEN | 0: &g
1. {E8E
27.2.4 CMP.CR3 (0xDC)
% 27-4 CMP_.CR3 (0xDC)
{3 7 6 5 4 3 2 1 0
£ | CMPDTEN DBGSEL SAMSEL CMPSEL
-] R/W R/W R/W R/W R/W R/W R/W R/W
SiE 0 0 0 0 0 0 0 0
FEB 2R iR
EL 3R B35 X SRAE(ERE
[7] CMPDTEN | 0: 7FfEhE
1. {Fgk
DEBUGIE Si%iR
EFE— i debuglE SHILHEIPO1iHwA
00: RFEgEdebuglE=
[6:5] DBGSEL
01: AERBERERMENESERES, SELRFRSEABIFR
10: ADC trigger{&S
11: HiREERERXE, SFHWRSERAIL
{E8ELLEREECMPO,CMP1,CMP2FIADCTEpwm on/of fSREFINEE, & LLIREEX
¥
00: fEonfofftRi¥, RELERRHEFS
[4:3] SAMSEL 01: RTEoffKH, RIBCMP SAMRIEIREHEFF
10: RffonFHE, #RIECMP SAMRIEREHEF S
11: fEonFlofftIX4¥, RIBCMP SAMRIEREEFHZ
EeiR e ik
ER—ERBESRERRO, SELRERL
000: AREjH
001: CMPO
[2:0] CMPSEL 010: CMP1
011: CMP2
100: CMP3
101: CMP4
110: {RER
111: ADCItHE 4R IR
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27.25 CMP_SAMR(0x40AD)

% 27-5 CMP_SAMR (0x40AD)

i 7 6 5 4 3 2 1 0
AR CMP_SAMR
£ R/W R/W R/W R/W R/W R/W R/W R/W
e 0 0 0 0 0 0 0 1
FB B fiidk

ELiR2ECMPO,CMP1,CMP23E;R FF /S A% 87 )

fEpwm off->on= & pwm on->offif, MOSE NS B XAS T
1R2%, IRECSONDXILLIEECMPO,CMP1,CMPIERE B R, Nl
BHFI, HECSONDI HIS IR EE =R EEA,

[7:4] CSOND {BIEMCUBT S 59 24MHz(41.67ns)

FEIRATFIE]= CSOND x 41.67 X 8ns

7¥: CSOND #ii>= CSOFFD
[z FBLDCIRENE S E XKiE, N TFRSDIESERSDHILLIREE R,

ELiR28CMPO,CMP1,CMP2 3% [ SR #£ B a]

Epwm off->onB&pwm on->offif, MOSE NS EMEASTFHitL
REs, PWMRIRE| LTI, IR ECSOFFD R LLIRZE T HM
K%,

[3:0] CSOFFD {BIEMCUBT 5P 24MHz(41.67ns)

X FKAETEl= CSOFFD x 41.67 x 8ns

¥: CSOND whsii>= CSOFFD
MAFBLOCINES SR, MATRSDIESERSDIBBERE,
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27.2.6 CMP.SR (0xD7)
% 27-6 CMP_SR(0xD7)
fi 7 6 5 4 3 2 1 0
B CMP3IF | CMP2IF CMP1IF CMPOIF | CMP30OUT | CMP20OUT | CMP10OUT | CMPOOUT
X8 | R/WO | R/WO R/WO R/WO R R R R
=Liva | 0 0 0 0 0 0 0 0
FEB E=4 77 iR
ELERCMP38Y B fRic
CMP3TRHREM=4%, ZMHEHE1, BHRREEO,
(7] CMP3IF
0: BEHFTE
1. PRIEMT4
ELERCMP28 P BFHRIT
CMP2ehBRSEM4F=4, ZMHEHE1, BRREE0, VRIEE
[6] CMP2IF TIM1_CR3[T1TIS]=01b, FRIFHALLAIFETIRIC,
0: BSBHTE
1. PEISEGTE
ELERCMP1 8y BffRic
CMP1RBRSEMF4, ZMHEHE1, BRREE0, VRIEE
(5] CMP1IF TIM1_CR3[T1TIS]=01b, FRIFHALLAIPETIRIC,
0: THHF4%
1. PRIEMGT4
ELERCMPORI P BFHRIT
CMPOThEREMF=4, ZMUBEHE1, BHRHE, BREE
[4] CMPOIF TIM1_CR3[T1TIS]=01b, &NIFHALLEIFEIFRIC,
0: BEMH&E
1. hERSEMGE
ELERCMP3MILLEIRE R
[3] CMP30UT 0: CMP3HHEIHILIRER 70
1. CMP3HATHILLIRER 91
ELERCMP2RY LR EE R
MR ETIM1_CR3[T1TIS]=01b, FMAHALLAIHEIBF,
[2] CMP20UT e
0: CMP2HRIHILLIRER A0
1: CMP2HRIAILLIRE R 91
EEERCMP 1R LR EE R
MR ETIMT_CR3[T1TIS]=01b, FRAHALLAIHEIBF,
[1] CMP10UT e
0: CMP1HREIHILLIRER A0
1: CMPT1HRIIIELIRER 91
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(0]

CMPOOUT

ELERCMPORY LL 45 BB

MR ETIMT_CR3[T1TIS]=01b, BN AHALLAYHETETE,
0: CMPOHRIHILLIREER 90

1. CMPOHRIRILLIRER A1

27.2.7

EVT_FILT (0xD9)

3= 27-7 EVT_FILT(0xD9)

&

6 5 4 3 2 1 0

B

TSDEN

TSDADJ MOEMD EFSRC EFDIV

R/W

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

=LV

1 1 0 0 0 0 0

B

fii

[7]

TSDEN

Temperature sensor detect enable. & RN IN{EEE,
0: AfEre
1: fE8&E,

[6:5]

TSDADJ

Temperature sensor detect adj, JRERRMUUET .
00: 105°C/R&hY
01: 120°CR&RY
10: 135°CR&N.
11: 150°CRERL,

[4:3]

MOEMD

MOEEStEHESFERE
REBLBRTPEHXEMOEEHESFERE

00 : MOERBEZEE

01 : MOEHmEZE

10 : MOEBzNEE, B7EDRVITEEEN LGS HEMEREMOE (FEH
FHEK)

11 : MOEBZzNEZE, B7EDRVIHEESN iR T iaSsHMESRousBa{ELE
MOE (XFZRFAHIK)

[2]

EFSRC

B4 R R IP SRS RAE IR A SRR
0: LLIREECMP3, RIPhEFACMPIHRR
1: 9MERPBRTINO(PO.0), {RIFPPBFISMEBRBRINTO

[1:0]

EFDIV

BLABRFIPFSHRERE:
00 : KNiEK

01 : 4 RAEWEL

10 : 8 RZETEhEHA

11 : 16 RFKETEHEHE
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28 ERRIEIR
28.1 LDO

28.11  LDO {=EIREVR{EiRER

VCC VCC_MODE
i T
EN

LDO5 » | VDD5

—

LDO18 | —» <]VvDD18

FU6812/61

28-1 EBRIZIRINAENEE]
LDO #&3Rx$ W 89im &R ANE 28-1 Fizn, LDO BIEFARMABIRMEEZE 5V VDD5 # 1.8V
VDD18, 533l 487 i BRI FIE AR Rt e, ELoh VDD5 &R 2 W EB LDOS5 P& SMEB e,

F VCC_MODE /R5E,
FU6812:

B RS EER(VCC_MODE=0). VCC=5~24V, 8%FE 28-2
W EREAET(VCC_MODE=1), VCC=VDD5. VCC=5~36V, VDD5=5V, &[] 28-3,
B ERIREEN(VCC_MODE=1). VCC=VDD5=3~55V, 8% 28-4,
FU6861Q:
#3( 1: VCC_MODE=0, VCC= 5~ 24V, VDRV=7 ~18V
&= 2: VCC_MODE=1, VCC=VDD5=3 ~ 5.5V, VDRV=7 ~ 18V
FU6861N:
&= 1: VCC=5~24V, VDRV=7~18V
7E&: VCC_MODE=1 {8 EH VDD5
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10u
VIN &
VCC_MODE
vCC < -
v i
EN VDD5
LDOS5 >
2.2u
6 _
VDD18
LDO18 >
2.2u
FUB8xX T
B 28-2 BEREEEN BIRER
10u
VIN @
VCC_MODE
VCC X
Y i
EN VDD5
LDO5 > ] <15V
. 2.2u
vy =
VDD18
LDO18 d
2.2u
FUB68xX T

28-3 W EBFAR T B R E R
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10u
Ve
=
VCC_MODE
vCC <]
A J>
EN VDD5
LDO5 > <] VIN
. 2.2u
vy =
VDD18
LDO18 >
2.2u
FUBBXX 1

28-4 BEREERT BIRER

28.2 {REtEN
28.21 {REIGIIRBRIZ(EIRER

VCC
LVRSEL[1:0] —— RST
LVWSEL[1:0] — LVD —» LVWF
LVDENB ——®qEN

28-5 (R E[EI0MELR
EfFRRBERNER, FEESFSRWMT: LVDENB=0,
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28.2.2 CCFG2:RST_MOD (0x401D)
7 28-1 RERNARIRIBX 55172 1

v 7 6 5 4 3 2 1 0
2R LVRSEL WDTBTEN | WDTRSTEN RSV LVWSEL
B R/W R/W R/W R/W R/W R/W R/W R/W

=L VA= | 0 0 0 0 0 0 0 0
FE 2R i 5%

REESMBEERR, KEESMIENE9Z VDD5 BBE(E,
00: XJRz#y VDD5 EfIEBERN 2.8V;
[7:6] LVRSEL 01: XJRZ8Y VDD5 EfIEBER 3.0V;
10: X¥AzEY VDD5 EfI8BEN 3.5V,
11: XtRzEY VDD5 S8 EH 3.8V,

[5:2] | i5&%E% 33-2,

R B EFRE B R IERiR . (REBEREBRNEZE VCC B EE.
00: XJRIAY VCC FREBER 7V;

[1:0] LVWSEL | 01: XIAzEY VCC FRZEBE ) 8V,

10: X$RIHY VCC FREHBEN 9V;

11: FRAY VCC FEZEBER 10V,

28.2.3 CCFG1:CK_RST_CFG (0x401E)

7 28-2 (RERVRRIAX H1F8R 2

i 7 6 5 4 3 2 1 0
ZiR LVWENB | LVWIE | WDTEN RSV FCK_SEL RSV
E-Sid) R/W R/W R/W R R/W R
=LV 0 0 0 0 0 0
FE &R iR
R B EFREfERE
[71] LVWENB | 0: {##&¢
1. XA
VCC R EEZEDR#FEAE, B LVWSEL i%E VCC MEBEHE.
6] wwe |7 \
1. [F8E, ERERMBESEDEERE, FUAERBEBESMIQN B (BB
LVDENB=0) ,
[5:0] |iESE%33-1,

REV_1.35 265 www.fortiortech.com



Fortior Tech

28.2.4

FU6812/61

LVSR(0xDB)

7 28-3 LVSR(0xDB)

i 7

4

3

BHR

RSV

EXTOCFG

TSDF

LVWF

LVWIF

%

R/W

R/W

R/W

R/W

=LA |

0 0 0 0 0 0

FE

=4

fiaid

[7:6]

RSV

REAL,

[5:3]

EXTOCFG

PO #ZO4MBhikT 0 Bo &

000: EZE P0.0 J99MEBRER 0 320

001: E2E P0.1 J99MEBRER 0 320

010: E2E P0.2 J99MEBRER 0 320

011: BLE P0.3 J94MERoR IR 0 #201

100: E2E P0.4 J94MEBTR BT 0 % 00

101: E2E P0.5 J94MEBR BT 0 % 00

110: E2E P0.6 J941MEB BT 0 % 00

111 ERELLIRES CMP4 B HiR 98B BT 0 20

(2]

TSDF

& mIRSAL

0: HANEERLTBIIREEENRE,

1. HnaELTFBIREREIRE,
ARS8 5B BRI PRIV EAL(TSDIF, BD TCON[SDEE&ER, Ibi
RNBRSHTmIRTE.

(1]

LVWF

VCC {RE#4RIE
REARCRIREBERELTREBERE
0: HENRBRE

1. SRRRENRE

(0]

LVWIF

VCC B B3 h BR#RIE

ZURMEBERREMBEYN, SEBRNPEERE, FERBRND
BrfE, ZMUE—, REGEATR, ZUEGE— RESEES, KBR
MepREARERE, ZUASEHE—,

0: ZEMHRE

1. REBRIGNIRE
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29 FLASH
29.1 EE4FMHE
® St 16kB Flash ROM;
e FEKX 128Bytes, Eit 128 MBK;
o 127 M"EERXIFEXBER/SEARE, XFELRENETNARE,
® Flash XFEFRKERR (5 128 BXRIM);
29.2 FLA_CR: ‘miZIEHISER
% 29-1 FLA_CR (0x85)
i1 7 6 5 4 3 2 1 0
ZiR RSV FLAERR | FLAACT RSV FLAERS | FLAWEN
- i1 R R R R/W R/W R R/W R/W
=LV 0 0 0 0 0 0 0 0
FEB E=4 7 iR
[7:5] RSV RE
RIZHEARE, TNE
[4] FLAERR | 0: XY FLASH BEBY, mizsiiZRIEIERII,
1: % FLASH B50Y, RIZSHIBRIGIERY,
FLASH #RBR/S AR EMANL
[3] FLAACT | 50X
5 1 RRFFA Flash 21E, WHIE. B
[2] RSV REE
B X R IR{E S
[1] FLAERS 0: Uk
1. fE8E
E=: RBTE FLAWEN 9 1B, FLAERS Z#{ER
IRIZ(ERE
[0] FLAWEN 0: Sk
1. fE8E
7ERE: RBTE FLAWEN #9183, FLAERS 7 #/EF
29.3 FLA_KEY: FLASH {RizFF#i51758
7 29-2 FLA_KEY (0x84)
i 7 6 5 4 3 2 1 (]
AR FLA_KEY
E-Jid] R/W R/W R/W R/W R/W R/W R/W R/W
=Livd [l 0 0 0 0 0 0 0 0
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FE =4 fiaid

FLASH 2R/ mig 855728

IRF#E FLA_KEY B 0x5A. Ox1F $§H /3 “HRI44RT2 FLASH INEE, EIRFAXEHE
SHMESSEWINEERSE, BEIT—REAREN., AYHE, FA—KS5 FLACRH
IEERS{E FLA_KEY BIR L,

[7:0]1 | FLAKEY [is. s 2 RIS AR, B 6 MEEHIE 0x00:

00: L%
01: OX5ABEEBA, F[F0XIFEA
11: FF8i
10: RE

29.4 FLASH BEiZ{FiREA

1. F&:
NIRIRXS FLASH IBRENIZ M, @B BRRAZ LA TEEY, e hkigtiEs

B9 MOVX $593% FLASH HTIRIBIE,

2. P4BEER FLASH BXRIESE:

StepO0 : Disable EA IR S BEAL,

Step1: F37F#8 FLA_CR A 0x03,

Step2: IRFFAS758 FLA_KEY SA 5A. Ox1F 31T FLASH FF$H,

Step3: Fi MOVX 12 MR E B FLASH B K BIE(E,

Step4: 15 FLA_CR.FLAACT B 1 BEDEABMRIRTTE, ENITREBERIREBMTMN, 7
BXB56) 8,

3. H4BE FLASH SURIRIES B:

StepO : Disable EA SRS EBENL,

Step1: F57F=8 FLA.CREA 0x01,

Step2: IRFFAS72E FLA_KEY B Ox5A. Ox1F i#fF FLASH FF#.,

Step3: A MOVX 8L EKIE S ASIHEE FLASH #tfit ob

Step4: 5 FLA_CR.FLAACT 5 1 BITJ#i{TB S 1 FHEERIE, RESHITERBEIEEIE A,
HER LR,

R

1) ABRAFPERRE, EHITESIRER, SYUXAREDR, LABGLE movx BEIRET
rom_code,

2) PALEXS flash BI=FPR(E, AEBBEIIFTERKEETE, EPER—TBXAFE 120 ~
150ms,

3) BBXA/NA 128 T, RiE—BKX (HltSEE: 0x3F80 ~ 0x3FFF) {HUBT ZI R SIFIRIR
FAILTFIFRIPFRBNESHERD (BF%E. 5. BRIEME) RIPKER, #S4 MCU &1L,
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30 CRC (EHFTRERIEITEEIT)

30.1 CRC IJEEIER

Automatic CRC Flash
CRC_DIN Controller I I Memory
(a1 -
S CRCDONE >
= CRCDINI »| CRC Engine -
< | CRCVAL > .
16
CRCPNT
RESULT

v "y

{ 2 TO 1 MUX )

8
———» CRC IR

30-1 CRC I&EIEE]

CRC (BRRmRIRKiItERT) BRERENERSIMABENE— 8 fIEIEN CRC IHEER,
gNE 30-1 F7x, CRC #4X CRC_DIN ZH772809 8 Uiz, ITETHEIS 16 NEREXZEANIEHF
2%, i@id CRCPNT # CRC_DR jaliZifin) N EpLE RS51738,

% 30-1 CRC inEESEKZIR

Fs CRC 5 ERSmt 16 BHIRT
1 CRC12 XM 2+XM 1+xXA3+x " 2+x+1 80F
2 CRC16 XM 6+xM5+x"2+1 8005
3 CRC16-CCITT XM 6+xM 2+x75+1 1021
XA32+x"26+x"23+x"22+x " 6+x M2
4 CRC32 04C11DB7
XA T+XM O +XA8+X A +X A5 +x 44X+

30.2 CRC16 & ZIHn
FU812/61 MEHEETF CRC16-COMT it msmst: X 0+ X2 + X° +1,
30.3 CRC16 EZiBiEE

2 30-2 FIREHT CRC16 BISERIEE, FU6812/61 RAMTESIH, WEMIATS
MCU F— RGBT OB ET i B A &,
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I l:[)—j

X6 X7 X8 X10

Ll 6 [ 7 [»[ s -»] o |—>|10|—>|11

=1 )] O e
30-2 CRC16 BIR/RIEE

30.4 IR{FiRER
30.41 HEEBEANFBICRC

EHEBENFHH CRCE, BRUATHS BT

1. RIBEE, #1816 CRC_DR, XEATWM Ao LAFIIAL : IR #IIAE 0x0000 =X Oxffff,
BBATILAEIS ERE CRC_CR[CRCVAL]F# B Y% CRC_CR[CRCDINIIE 1; M RAEMIAENERE, B4
] LAE i CRC_CR[CRCPNTI#1 CRC_DR Et&i##1T CRC #IRIR1E,

2. ME#EALIEZ7E8 CRC_DIN EA—MHE, a0 0x63, NFET—PMETEIEHEIA, CRC 45
REHITE LR

3. IEEXCRC4R: 5 CRC_CRICRCPNTIIA 1, B4IEENE R 557788 CRC_DR, 525
FI5HE; B CRC_CR[CRCPNTIfIA 0, i CRC_DR, BEMRFHE; AFEki2IEHAY CRC
ZR,

30.42 #t=itHE ROM & CRC

Ei+H ROM P& FEZEXIFEHEN CRC H, BRIUTSB#ET

1. #J%a46 CRC_DR, 7ARSEFT CRC #1a1k;

2. @ CRC_BEG EAEH(E, REEITEN ROM HIEIAHBX;

3. M CRCCNTEAEHE, REEEBEKILERBRUBXFEES

4. @ CRC_CRIAUTOINTIE 1, RIFEEBNUAE, REMBMIHTELE,
5. 1ZEX CRC Z&RIGEREFT CRC BNZENG A
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3FFF

0x03FF
128 sectors  «

0x007F

A sector

0x0001
0x0000

30-3 ROM Fia o XE

ANE 30-3 Fi7R. 4N ROM £ 16K F15, 76k 128 4 sector, %S M sector0 2l sector127,
B sector @8 128 NFET, 7E#1T CRC #it=1HE0T, #244 sector B9{E CRCOBEG T LARZ 0x00 ~
Ox7F ZiBBYEfa{E, B4F 0x00 1 Ox7F; FEIHEH sector [ELBIEN{E CRCOCNT TJLAZ 0x00 ~
0x7F, B1F 0x00 F1 0x7F,

FTETRNZE, & CRC_BEG KIEAYIE X, CRC_CNT BERIZAE MR\, 130, 3158 CRC_BEG
BY{E79 0x7F, Ml CRC_CNT BY{ER BER 0x00, BN RBETHERE—1 sector BE#ERY CRC {E, LhET,
IMRARIEHE CRC_CNT BIEIRE S 0x01 HEARAE, N CRC =R EHSEREITENFT
¥, £ CRCEIZERUHERE— sector PEHER CRC (&,

30.5 CRC 57538
30.5.1 #ZHIF7FEE: CRC_CR

%< 30-2 CRC_CR (0x4022)

i 7 6 5 4 3 2 1 0
AR RSV CRCDONE | CRCDINI | CRCVAL | AUTOINT | CRCPNT
g0 R R R R R/W R/W R/W R/W

S8 0 0 0 1 0 0 0 0
FB =k ik
[7:5] RSV RE
Bz CRC I E SRS
[4] | CRCDONE | 7EH&) CRC HHEERXIRED, EHEMEX—UE 0, HERHABHSFIER
17, EEHEBERT, BHEEMHX—MEN 1, A, REERBX—MIGLRE 1.
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(3]

CRCDINI

CRC £ R¥IA1ERE

0: ¥IAHTERK

1. MREN;

SREEX—ME 1 8, EHFHREEIES 1 SALM, MERSTE—TiH
FEHAS EFEK D, X% CRC 5|12, 179 CRC BERVMAMIIFRM. FILA, RER
HEaX—SAfAE, ERIFEREE O,

(2]

CRCVAL

CRC 4 R¥IAIEIRNL,
0: ¥ CRC Z&5R#J181679 0x0000
1: ¥§ CRC &R ¥1R1L 9 OxFFFF

(1]

AUTOINT

CRC Bzt & 1EEE,

SEAS 18, SERXY Flash B9 A ELIRPIIEIEHRTT CRC HE, TE
B9E2IAIR 7 CRC_BEG, HIt& CRC_CNT MR,

X EEABE CRC IHEINEEZR, NAKEEMEER, BRX—UE 1. #
ARIE, X—NUAESHEMNREE.

(0]

CRCPNT

CRC R 18%t,
0: 3B CRC_DR ZH7F280Y, HMIE 16 fi CRC & RIVEZFT5(7-0 fiI)

1: i£BX CRC_DR 172807, iAIAHYR 16 £ CRC £RIZFFT(15-8 i)

X BT CRCIHBEIEDARMAE, —RKEBINFIH CRCIHE, —%KZ ROM HuE#tE CRC
BHahitE ., mizhlZHFEs CRC_CR B bit[115A 1, &3ZB1E5a) CRC Bait&EidE, IREBUHER
5 A CRC_DIN HEFERPHIENFTHEI CRC{E, N CRC_CR FHFa31Y bit[1]138Eh 0,

30.5.2 HAHIESFES: CRC_DIN
% 30-3 CRC_DIN (0x4021)
iz 7 6 5 4 3 2 1 0
B CRC_DIN
i W W W W W W W W
SiE 0 0 0 0 0 0 0 0
FER BIR s
CRC &R A KR,
701 | CRC DIN SRESEREA—MIRN, CRC ERMEMEINE CRC LRIET L,
' - IRIBMAKIEIT BT CRC AR, HEEE CRCER,
i HBSERE—NEMNSER, SANKIBHRMEE, EINU SRR 0x00,
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30.53 SERWEHZFFE: CRC_DR
7 30-4 CRC_DR (0x4023)
i 7 6 5 4 3 2 1 0
AR CRC_DR
St R/W R/W R/W R/W R/W R/W R/W R/W
g8 0 0 0 0 0 0 0 0
FR | &® iR
CRC R,
[7:01 | CRCDR | SiXif. SlkErFaRY, SIREEHIZ178 CRC_CR PHILRIEH CRC_PNT KR
EIENE CRC £RNBFHERIEFH,

E: BTHSFESRNERTBEERERGEREUN, FTHECESSBAEZN, FUEER
£ CRC1ERNER, MAMESFRERIERE,

30.5.4 H@ltHiERFFES: CRC_BEG
3 30-5 CRC_BEG (0x4024)
fi 7 6 5 4 3 2 1 0
AR RSV CRC_BEG
E-3id) R R/W R/W R/W R/W R/W R/W R/W
SME 0 0 0 0 0 0 0 0
FE am iR
[7] RSV REAL
BzhitE CRC B9 ROM 214 sector,
[6:0] | CRC_BEG | flan: tn%®R CRC_BEG[7:0]89E2 1, & Sector size & 128 INFT, MEEN CRC
IERRIERE: 1x128=128, LR EZMEZA sector NE—PNFTHHEA,
30.5.5 BitHERHFFSS: CRC_CNT
% 30-6 CRC_CNT (0x4025)
i 7 6 5 4 3 2 1 0
A RSV CRC_CNT
E-Jid] R R/W R/W R/W R/W R/W R/W R/W
SifE 0 0 0 0 0 0 0 0
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FE B ik
[7] RSV RENL,

[6:0] | CRC_CNT

Bz CRC HENBEXRE,
HEEXTEEHE CRC {E8Y ROM BXWIRET, @IIETIREBR CRC i+E

HERBX,
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31 {KERtE
31.1 PCON ZF{F=8
< 31-1 PCON (0x87)
iz 7 6 5 4 3 2 1 0
2R RSV GF3 GF2 GF1 RSV STOP IDLE
et R/W R/W R/W R/W R/W R/W R/W R/W
=L VA= | 0 0 0 0 0 0 0 0
i Z2F INRE
[7:6] RSV {REBAL
[5] GF3 ERAREAL 3
[4] GF2 BARENAL 2
[3] GF1 BARENAL 1
[2] RSV RSV
[1] STOP B 1 ESEHAREER, REGHEEHEBEO
B 1 ESHEHASNER, REGHEEHEBEO
INFERR:
[0] IDLE {STOP, IDLE}=1x, ZRZHEMR
{STOP, IDLE} =01, ZRZFH
{STOP, IDLE}=00, RAIEETIE
31.2 IhiEiER

B=MINFEEL,

= 31-2 INFERRR

DRIRIER. S, ER, SMHINEEATHERTERRSENT:

= HEiR IRERR IhFEtERE
. A miERS,
EE | REEXENIMNG, EthiERSETE NA N
M BEERIF,
CPU B 142, EAthIhaetRRX A TIE,
U J‘EEP%)%Z_LU% fthIngEIER X AL TIE, H Jpn—— -
il | REBHIRE, 5MEB/Debug B | MEERIE
B I TIBS SR T mrEeRHd i
FLASH Deep-Sleep,
HEHURETENERER XA, MCU BERGERIEH A BE
= ATPRUEREEEARE | shapchis, HERAE
BEER | BRHI, TR1R ADC. FOC. BBHliz#I/IKEhEIRE L N .
o 4MNEB/Debug E1u HRERE
F=H,
E1 98T XA,
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32 ERIF

Options for Target 'GPIO" @
Device | Target | Output | Listing | User | C51 | A5
" Use Simulator Settings
[ Limit Speed to Real-Time
[v Load Application at Startup [v Run to main() v Load Application at Startup [ Run to maini)
Initialization File: Initialization File:
Restore Debug Session Settings Restore Debug Session Settings

[v Breakpoirts v Toolbox [v Breakpoints [v Toolbox

[v Watch Windows & Pefformance Anabyzer v Watch Windows

[v Memory Display [v Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
|SE»'I}51.DLL |—p FUG812 |SE»'I}51.DLL |—pFUEE12
Dialog DLL: Parameter: Dialog DLL: Parameter:
DCYG.DLL [pFUEB12 |TCYG DLL [pFUEB12

0K | Cancel | Defanlts | Help

32-1 KEBRIPE1H
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FUBB12 Register Config

Comm Fort Settings

Fort: [Com 1
Bandrate: [115200

L¥D Setting
[

LVE Confiz

i zay L

" 3.8¥ (« 3.8V

Clack Setting
(e Z4MH:z
i 1ZMH:z
i EMH:z
i 3MH:z

ok |} camea

Cache Options
[ Cache Data

[ Cache Code

[ LV Interrupt En

LYW Confiz
{+ {
{ T

[ Cache Xdata

Encrpt Enable

[ Watch-dog Enable

-

-

(]

Start Sector

"

End Sector

32-2 BRI 2FRIPE

FUBB12 Register Config

Comm Port Settings

Fort: [Com 1
Baundrate: [115200

LVD Setting
[+

L¥E Config

" zay " 3.0v

" 3.8¥ (+ 3.8Y

Clock Setting
{(* Z4MH:z
" 12MHz
" EBMH:z
" 3MHz

Cache Options
[ Cache Data
[ Cache Xdata
| Cache Code

[ L¥¥ Interrupt En

LYY Config
(s (™
{ (™

Cw ]

Cancel |

[v Encrpt Enable

(" Full Encrpt

[ Watch-doz Enable

-

End Sector

FU6812/61 SZ#FRFPXIRRE] FLASH BICESETANR AR, FERSBINT:

32-3 AEBRIP BEBRIPERI
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TR
FTH 8051 ERF R TR, fmiFanEHA Target Options P FHi%R Debug IRk, 1£IR_EE 32-1
FRA#H TSR, Ha Settings HAT—HIRE,

TR
1REBE 32-2 IR TIEREFIRE, RE OK, REHEFIEHTH, SRHBIN XHERE
FLASH o Z R RN ElAZICES R IP IR o
RERPNZE, SHREF2ABRRIPEXNTSHABERIPEN, B 32-2 iRiRENERBREP
B, IREZ/E FLASH hHIFrERIBHIMIRE ., B 32-3 FimiRBENBEHABMARIPER, RER
IRIFMESX 0 F END SECTOR Frism KK, (a5 RARIFIR B SFERE— B XIRP,
BEREXX/N\N 128 F15,
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33 EESFa
33.1 CCFG, EFERESFSS
33.11 CCFG1: CK_RST_CFG
% 33-1 CCFG1 (0x401E)
fi 7 5 4 3 2 1 0
Z# | LVDENB | LVWIE | WDTEN RSV FCK_SEL RSV
E- i) R/W R/W R/W R R R/W R/W R
=L V| 0 0 0 0 0 0 0
FE E=4 77 i::p%
(KB EELNERE
0: f¥4E, # VDD5 {&F LVRSEL RENRMEBRE, WRHKSEN,
1. XA
=
7] \VDENB KB ERNINGED AFED: —RIEBES LN, —E/NEI VDD5
{&F LVRSEL R ENRMESBE, SHELRESEMN. —2RBESEINRE,
—BHRFRMNE VCC EF LVWSEL IREMEEBE, SrERBERE
i, EREULEGT—NINEELIIE, AIRFMHAE LVDENB J9 0 (B
(ERER B ES M NINGE) FERBESEPIZRBESEPRFELET
o
VCC R ESE hii{FERE, M LVWSEL i&%E VCC REBEHE,
[6] LVWIE 0: XA .
1. F8, EREMBESEDRIERE, TOAEREBES QN B
(BNE LVDENB=0),
Watch-dog fE£E,
(5] WDTEN 0: ZIt
1: {E8E
[4:3] RSV REB
RO ERERIESE
00: 24MHz
[2:1] FCK_SEL 01: 12MHz
10: 6MHz
11: 3MHz
[0] RSV REB

USRI ERN, BEOEARE IDE TRPAREFUNAL, REFE, Wi
DITURBERSA,
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33.1.2

CCFG2: RST_MOD

LtHFR{ET IDE TEHRTIRE, REFBIRFEMNEXFFRES ROM_CODE §H™
EIRF XM BIN XX, WHFERATERERHITEA, BEETLIES,

& 33-2CCFG2 (0x401D)

i 7 6 5 4 3 2 1 0
ZiR LVRSEL WDTBTEN | WDTRSTEN RSV LVWSEL
E- it R/W R/W R/W R/W R/W R/W R/W R/W
=LV 0 0 0 0 0 0 0 0
FE E=4 7 iR
{REBES (B EERR, EBESMICNEZE VDD5 HBEE,
00: X¥RZAY VDD5 EfIEEER 2.8V,
[7:6] LVRSEL | 01: X$[HY VDD5 EfiEBES 3.0V;
10: IR VDD5 ENIEBERN 3.5V;
11: X$R#Y VDD5 EIEBERN 3.8V,
[5] WDTBTEN | 1: Watch-dog 183 /EE) BOOT
[4] WDTRSTEN | Watch-dog i@ S fufERE, 1. HEESIKEFEN
[3:2] RSV RE
KB EFRE B EiEF, EBERZERNEZE VCC HBEE.
00: XIRIHY VCC FREHBRERN 7V;
[1:0] LVWSEL | 01: XIhzEY VCC FRZEBE ) 8V,
10: XJMZAEY VCC FREBERN 9V;
11: XJNZAEY VCC FREBER 10V,
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34 HERER

341 LQFP48_7X7

A COMMON DIMENSIONS

51 | Y. (UNITS OF MEASURE=MILLIMETER)
A7 SYMBOL | MIN NOM MAX
1 A - - 1.60
/_J Al 0.05 - 0.15
BTM E-MARK ©2.50+0.05 Al A; {W}-gg E‘J-gg :}-g;’
N A s . .
P2 \ DEPTH 0.10+0.05 ] . o7s = EE
—1— ] b1 0.17 0.20 0.23
[ [ c 0.13 — 0.18
 —— T cl 0.12 0.127 | 0.134
o —T D 8.80 5.00 9.20
D1 6.90 7.00 7.10
 —— e ] E 8.80 9.00 9.20
. b E1 6.90 7.00 7.10
- — 1 . 0.5005C
P { | T L 0.45 | 060 | 0.75
L T ] L1 1.00REF
I \ — 2 0.25B5C
I 4 ; - R1 0.08 - -
R R2 0.08 — 0.20
—— 1 5 020 — =
- — ﬁ\ —— 2] o 3.5 7
i 01 i3 - -
- — ! - - Y L0302 T TR =
|- INDEX ©1.20+0.10 1 ] 03 " 12 13
i DEPTH 0.2020.10 | H\ )’/}
- ] | f
0 ° ’
N WITH PLATING NOTES:
/ ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BBC DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS.
SECTION B-58 BASE METAL
L

34-1 LQFP48_7X7 HERE
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34.2 QFN56_7X7
MILLIMETER
SYMBOL
MIN | NOM | MAX
D2 A 0.70 | 0.75] 0.80
- bl b e Al ~ loo0z2] 005
56 __-H‘— pé IS =
| (ROR RO N RONUIIOROORORORC Gl L
| bl 1 b1 0. 14REF
.( - u"r c 0.18| 0.20] 0.25
\ PIN 1(Laser Mark -) -
= = D 6.90 | 7.00]| 7.10
| - J~ D2 5.10 | 5.20 | 5.30
—~ 1 - o =+ - + -+ U e 0. 40BSC
- o Nd 5. 20BSC
[ -
— - Ne 5. 20BSC
- = E 6.90 | 7.00] 7.10
‘ “/ — 7 B2 [ 510520 530
i [Jﬂmmmmmmuu T -
- © . b x :
EXLOSED THERMAL Nd 0.35 0.40| 0.45
h ‘ 5 y
) PAD ZOOM ) 0.30] 0.35] 0.40
TOP VIEW BOTTOM VIEW
\
34-2 QFN56_7X7 &R~ &
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34.3 QFN32_4X4
D2 MILLIMETER
D SYMBOL
h]. : MIN NOM MAX
' ] A 0.70 | 075 | 0.80
_:I U U U U U U Al o | o002 005
e b 0.15 | 020 | 0.25
:) *4 C: bl 0.14REF
h c 018 | 020 | 025
— — D 3.90 | 400 | 4.10
[ 41— N ) - L D2 2.60 | 2.65 | 2.70
- - e 0. 40BSC
D) (G Nd 2. 80BSC
D) ) (G E 3.90 | .00 | 4.10
< E2 2.60 | 2.65 | 2.70
,] ™ O D O [’h m [\) Ne 2. 80BSC
= ,;" b | K 0.20 | - -
/ \d == 2 L 0.35 | 0.40 | 0.45
f’f NG _ )
EXPOSED THERMAL / L1 0.30 ] 0.35 | 0.40
i ] PAD ZONE ) ) L2 0.15 | 0.20 | 0.25
TOP VIE“ BOTTOM \JIEW h 0.30 0.35 0. 40
|
o ooolooon B

SIDE VIEW

34-3 QFN32 4mm X 4mm X 0.75mm $ERTE
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