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222, B TE T TR oottt ettt ettt ettt ettt ettt ettt ettt e e et et et et ettt e n e e e 162
[ N TR 163
L= R 164
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s
)"/ megawit family

CGF062A
1. Mg

CGFO62ARE — 3 i 2 4 R i LIRS 45 1] 2% . CGFO062AH T /EFOCHIMCURI200V =41 13k 28 4H %, & H T E i
400V LA R EHLR S, R HARBL. KE. T XHLEE.

2. HEHR

vCCi5
HUP, HVP, HWP

5V LDO |——> LDO_5V
A

VBUS
IIC_I2C et e L
Gate Driver
— VBx
< e = HOx
Space uv VS
Me A\ Motor PWM Vector X X
. r Y " _ Power Device
IR Receiver Engine S\F;\I:’vv’:InM LOx
Data | IR Receiver ¢ A Xy
Data Decode CZ> Low Side
Gate Driver
. ) Controller CHOP CH1P
_GPIO PORT (P1) VINP - <
= DRIVERS [ < Phase A Phase B
OPA VINN shunt shunt
Analog Initial VOUT CHONCHIN
6 8051 A | Position AOCP
Input »| Channel c:° Detection DCBUS
ADC MCU (IPD) shunt
‘V—'
UART
Sliding CHIN CH1P —
RXTX | q 2 Channel | =
Serial Port (=) . y  Mode o “Tnc TN TR
I *| Observer OP Amp |
(SMO)
Digital 4
utput
Quiput Channel  (——] Analog Over
DAC p Current | AOCP
N Protect
— (aoce)
EEPROM
Control ¢:>
Digital Over
Current | OCPN
L Protect
(DOCP)

K 2.1 BLDC HEHLIz 138 5 HE K

8 i 4s: 0.30 ChreeGoal
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- r.‘?r.'inn-'.'.'? family

CGFO062A

3. 5IHECE

3.1. LQFP7x7- 48(AD48)3 34355

3.2.

How [ ]
vew[ |
Y —
Y —
vsv[ |
Hov[ |
vev[ |
N —
N —
vsu[ |
Hou[ |
vBU[ |

[ Inc

[ Inc

SGND

[ Jiou
[ Jiov
[ Jow
[ 1PGND
[ |P16/AOCP

VINP

VINN

Q [ Jvsw

CGFO062A

(LQFP48-7x7)

37 vouT

[ ]P0.0/OPOP/CHO
[ ]P0.1/OPON
[ ]P0.2/0OP1P/CH1
[ ]P0.3/0OPIN
[ JPo.4/CH2
[ ]P0.5/IR1/CH3
[ ]P0.6/CAP1/CH4
[ ]P0.7/CAP2/CH5
[ ]P3.2/INTON/CH6

P3.3/INTIN/IR2/CH7

V18

25 Vss

QFN40-5X5mm #3485

VCC_LDO

LDO_5V
SGND
FG/ P2.7
RSTN
TX/P3.1
RX /P3.0
SCLice

SDAICE

VDD5

veets [ |13
|
|

SGND [ |

LDO_5V
SCLICE
RX/P3.0

TX/P3.1

VCC_LDO

4 3.1

SDAICE[ |

RSTN[ |
XTALI/T1/P35[ |
XTALO/TO/P34[ |

VDD5

LQFP7x7- 48(AD48)

VCC15
VBU
HOU

[ Jvsu
[ lvev
[ |Hov
[ Jvsv

VBW

[ |How

(2 |vsw

O

CGF062A
QFN-40

JUUUUUUugh

P3.3/INTIN/IR2/CH7 | ]

P3.2/INTON/CH6 ||
P0.7/CAP2/CH5 | |
P0.6/CAPL/CH4 [ |

PO5/IR1/CH3 [ |

PO.4/CH2 [ ]

P0.3/OPIN [ |

] 3.2 QFN40-5X5mm

8

FLO T

P0.2/OP1P/CH1 [ ]

LOuU

Lov

Low

PGND

P1.6 / AOCP

VINP

VINN

VOUT

P0.0 / OPOP / CHO

P0.1/OPON

ChreeGoal
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I||]
Iy

2mily

CGF062A = ey
4. BlH#R
% 4.1 5|k
H N
CGF06§2[AB£IIEZFP—48 CGFOE"E;IZ%]LQMO Z% %ﬁﬂ #ﬁﬁi
10 37 VSU UAH 7 00 3% 30 20 FEL U O L PR
11 38 HOU HV O |UAH = BR 2 | 3k
12 39 VBU UAH 1 1 3K 50137 50 FEL YR
5 34 VSV VA 0 B 30 37 20 FE 5 s B PR
6 35 HOV HV O |VAH & B3R ) ) 3K H
7 36 VBV V/AH v 1 2% 50 3 20 FEL YR
48 31 VSW WWAH e 0 3% 50037 20 H 05 A B FEL S
1 32 HOW HV O |WAH s B2 | B4
2 33 VBW WWAH 75 0 3% 0 7 3 FEL U
13 40 VCC15 Power [3Z 48 AMEAN ] B H 5 L
14 1 VCC LDO | Power |LDOHJEH &
15 2 LDO 5V | Power |5V LDO#%it
16 3 SGND Ground [iZ#5Hb
18 ; P3.0 /O | 13470.
RX [ AT B U (UART)
19 5 P3.1 /O | E 3471
TX O [HFATH3E KIE (UART)
P3.2 /O | 13472.
28 14 CH6 | 4L 4 A Ch6.
INTON | A1 0. I HETA i R BT B v Ak R
P3.3 /O | 134723
CH7 | I A Ch7.
21 13 IR2 | IRERE SN2
INTIN [ A1 e T LA HE P i R BT B ko
P3.4 /O |3 {74
mn R H 1.
23 XTALO O [EXATFIHAXTALIZ 8 ZE#12MHz & 37, ¢ Hi%—
AN22pFFIVSS
TO [ 5E I O b3 i A\
P3.5 /O |13 fi75
RN 5] .
22 XTALI [ TEIX/N 5] HAIXTALOZ M E R 12MHz %, FF H.%
—/ 22pFFIVSS
T1 | SE I 28 LAN RN
5.0V HEHIA
24 10 VDD5 Power [fEIXAN5] 15 VSSZ A8 4% H: — 4> 0.1LuFF110uF
(/N L2
25 11 VSS Ground | FH5
1.8V H [E 5 H
26 12 V18 O |[fEXA SIS VSSZ M 2 iEH:—4 0.1uFAI1uF
(B /N L2
P0.7 /O [ HE0 f77
29 15 CH5 | B A\ Chs
CAP2 | IR 2
P0.6 /O |10 76
30 16 CH4 | B4 A Ch4
CAP1 | R A1
P0.5 /O |10 £i75
31 17 CH3 | 44 ACh3
IR1 [ IREZIE S A1

10
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l||]
Iy

=4 W; CGF062A
a0 18 P0.4 110 ;ﬁ F]o hid.
CH2 | 144 A Ch2
23 19 P0.3 1o |3 Doﬁs.
OPIN | OPLiz i Hismbm A
P0.2 /O |10 fiz2
34 20 CH1 | R AN Ch. (AL S 5
OP1P 0 OPLizfil, IEnffA
a5 01 PO.1 /o |3 mofm
OPON | OPOQIZ i, sk A\
P0.0 I/O [ HE0 £70
36 22 CHO [ AU A ChO. (BRI R )
OPOP | OPOjz Ji I sk A\
37 23 VOUT O |OPA #ith
38 24 VINN | OPA fiuim4i A\
39 25 VINP | OPA IE i A
40 o6 P1.6 110 ﬁﬁgl ﬁe‘
AOCP [ FERLOCP ]
21 5 RSTN [ R ENL
20 9 SDAIcE HTICE.
17 8 SCLice AT ICE.
41 27 PGND Ground {01 BK
45 SGND Ground [iZ 43
44 30 LOU O |UAHAEA ) D% HH
43 29 LOV O |VAHAMI T3k 4 i
42 28 LOW O [WAHARM ] 9% 4 H
4 P2.7 /O | 12427
FG O [Zhaer=A:fmh
ChreeGoal i A<: 0.30 11
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CGF062A T ey
5. #aXR RPEE
5.1 “axt i KAUEE
H /D HA LI
VDDS5 5 L Vss-0.3V Vss+6.0V
VDD5%i A HiLJE Vss-0.3V Vpp+0.3V
VCC15HL i Hi & -0.3V 20V
VB s sl H Y5 FLE -0.3V 600V
VS = & VB-18V VB+0.3V
VHO &[] 9% it F VS-0.3V VS+0.3V
VLO &A1) B H FLUE PGND-0.3V VCC15+0.3V
RS -50°C 150°C
TAERE -20°C 105°C
lon &4 LA -80mA
lou &4 HLYAL 80mA
SIFE 500mwW
Pk AE /1-HBM TBD (KV)
P HLAE J1-MM TBD (V)
12 A 0.30 ChreeGoal



CGF062A
6. D.C. 4t
% 6.1 D.C.H51
Ta=257C
e s e B | AE | BK | R
DD IR
Veels AR FEYE — — 11 — 18
LDO-5V Voltage | LDO-5V#iHid — VCC = 12V 4.5 5 55 Vv
LDO-5V Current | LDO-5V Hijfi it [ — VCC = 12V — 20 30 mA
VB (U.V.W) e {7 B B Y H — — -8 — 600 \Y
VS (U.V.W) e 0] s 2 L — — VB-18 — | VB-11 | V
VHO (U.V.W) v 07 0K e e VS VB V
VLO (U.V.W) ARG T] By R PGND VCC \Y
VbDs TAEHE — fsys=48MHz 45 5.0 55 Vv
Vig V18 %t H — Load Current <30mA 1.71 1.8 1.89 Y
No load,
Iop TAEH VDD5 | fsys=48MHz,ADC off, — 9 12 mA
MDE off

Vi /O 1 iy MR FELE. — — 0 — \?D"; \%
ViH 1/O %\ 51 L R — — 0.75 Vops — Vb5 Vv
Vivp LVD Hi [ P — —
VoL /O [ K&, | VDD5 lot=20mA — — 0.5 Vv
Vo /O I 0 HH v HE VDD5 lon=-7.4mA 45 — — Vv
Reu /O3 1 |4 i B VDD5 — 10 30 50 KQ
Rep /Ot 1 $ HL B VDD5 — 10 30 50 KQ
ChreeGoal i A<: 0.30 13
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CG FO62A "/ megawit family
7. A.CHt
x 7.1 ACHME
Ta=25C
- WHAFH R -
= e 28 VDD5 WE BN | BB | BK | B
Ta=-40°C to 125°C TBD | 480 | TBD | MHz
fsys RGN 4.5V~55V | Ta=-20°C to 85°C TBD | 480 | TBD | MHz
Ta=25°C 1% | 48.0 | +1% | MHz
friver | JEI S SR — — — — 4 foys
tiNT e BTk o 5 R — — 1 5 10 tsys
tLvD H AL R S — — 120 240 480 us
tvis V18%a % it ] — — 60 120 240 us
545 BRI ]
trRsDT %J’EE1¢LLHTIQ (FHE . . 25 50 100 s
i)
14 4 0.30 ChreeGoal
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Z )
megawin family C G FO 6 2A
% 8.1 OPA itk
Ta=25C, Voo= 5V, Vss=GND
e 2 B B/D. AL BK. HAL
VcrMm AR A AT F Vss-0.3 | — Vopt+0.3 | V
Vos i NmFS B Vcem=Vss -4.5 45 mV
Vout=0.3V~Vpp-0.3V
Aol DCIFHRH4 25 o o° 88 112 dB
Vcm=Vss
N RL=10KQ
GBWP 255 5 ; 1 MHz
CL=60 pF
SR 4 CL=60 pF 0.6 Vlus
VE: OPA ZRIA N L. R EA(EH OPA, 5L 2% OPAPD #HIMXE N “17 .

i 4%: 0.30

15
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CGFO62A

3

megawin family

9. A/D ##uisi

ADCCLK

tapcc K by ADCCKS setting

ADCSTR

Ly

by START for ADC start convert

L

SHCLK

tsucik by SHCKS setting

tsy by ADCSH setting

Sample & Hold

Convertion

Sample & Hold

ADC_TRIGGER

FOCCONTI[2] ﬂ

ADC_VALID

ADC_DOUT[9:0]

DATA[9:0]

BUSY

XX

Xome X

XX

Data latch
—)

XX

|
I
>< Valid

K] 9.1 AID #; ¥

16

JiAs: 0.30
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CGF062A
% 9.1 A/D #3 bt
_ WRFF T
1
w2 2% Uoos | g M | mE | mX | A
Ri LEPANEE7 N - — — — MQ
lap FH T A/DR 38 I i) ThE 5V — — 6 - mA
Load Current <
E= j‘Q\ N7 —_ —_— —_
laDsTB A/D¥EHERAS HLI 1omA 4 uA
- 24MHz — 41.7 — ns
tapccik | A/DREARE PR K
- 12MHz — 83.3 — ns
ny — 24MHz — 0.875 — us
tconv A/DFEHRIN K — 12MHz — 1.7 — us
— 6MHz 0.17 — 0.68 us
N . — 3MHz 0.34 — 1.36 us
tsH AIDRHE AR — 2.4MHz 0.42 — 168 | us
- 2MHz 0.5 — 2 us
4.5V No load, -1 - +3 LSB
5.5V tconv=2.5us 1 - +3 LSB
DNL o AELtE _
4.5V No load, -1 +3 LSB
5.5V teconv=>5us 1 - +3 LSB
4.5V No load, -4 — +4 LSB
5.5V tconv=2.5us -4 — +4 LSB
e 2
INL IR 4.5V No load, -4 — +4 LSB
5.5V tconv=5us -4 — +4 LSB
Gerr T 25 B R — — -10 — +10 LSB
teocop | FeHETAR A AEIR 5V - — — ns
ChreeGoal fRA: 0.30 17
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CGF062A = iy
10. ¥¥ER DI RE B 288 (SFR)
10.1. SFRs s E
# 10.1 SFRs 172K
8 9 A B C D E F
F8 PINCONG1 PINCONG2 PINCONG3 PINCONG4 PINCONGS5 PINCONG6 RSTS TAKEY FF
FO B PINSET1 PINSET2 PINSET3 PINSET4 PINSETS PINSET6 PINSET7 F7
ES Ics lICCTL IICA1 IICA2 SFR_PAGE SP_CYC AOCPCONT OCPNCONT EF
EO ACC MPWMDATL MPWMDATH MPWMCONT1 MPWMINV MPWMDT PI_GAIN MPWMCONT2 E7
D8 VDCCONT CAPT_L CAPT_H CAPH_L CAPH_H CAPCONT PIKT_L PI_KT_H DF
DO PSW PFCON |  —— | FOC_D_L FOC_D_H FOCCONT PI_TMSR D7
cs T2CON ADCOS_L ADCOS H |  — | — | 1 | CE
co IRCON1 ADCSTR ADCCONT ADCD1 ADCD2 ADCDLY | - PINCONG7 c7
BS IEN1 IP1 IICRWD SMO_D1_L SMO_D1_H SMO_D2_L SMO_D2_H MPWMCPSF BF
BO P3| PI_MIN_LMT_L | PI_MIN_LMT_H TL2 TH2 WDTC WDTK B7
A8 IENO IPO PI_TR_L PI_TR_H PI_OUT_L PI_OUT_H PI_FB_L PI_FB_H AF
AO P2 USER_LPF_L USER_LPF_H EEPROM INI_ANG_DAT | INI_ANG_CTRL PI_CMD_L PI_CMD_H A7
98 SCON SBUF SRELL SRELH IICEBT PI_UI_L PI_UI_H MOTOR_CONT2 9F
90 P1 PIKI_L PI_KI_H PI_KP_L PI_KP_H PI_MAX_LMT_L | PI_MAX_LMT_H | MOTOR_CONT1 97
88 TCON TMOD TLO TL1 THO TH1 AUX SYNC 8F
80 PO SP DPOL DPOH DP1L DP1H RCON PCON 87
0 1 2 3 4 5 6 7
# 10.2 SFRs F1& Al
s Bt SFR_PAGE
[LH] 0 | 1 | 2 | 3 | a4 | 5 | 6
MPWM
MPWMDATA[LH] | ElH [E2H | cvclEe | Dputy.u | putv.v | puty.w | | |
Pl &5 2%
PI_KI[L,H] 91H | 92H 1Q_KI ID_KI SPD_KI PLL_KI USER_KI
PI_KP [L,H] 93H | 94H 1Q_KP ID_KP SPD_KP PLL_KP USER_KP
PI_KT [L,H] DEH | DFH 1Q_KT ID_KT SPD_KT PLL_KT USER_KT
PI_TR [L,H] AAH | ABH IQ_TR ID_TR SPD_TR PLL_TR
PI_MAX_LMT [L,H] 95H | 96H 1Q_MAX ID_MAX SPD_MAX PLL_MAX USER_MAX
PI_MIN_LMT [L,H] B2H | B3H IQ_MIN ID_MIN SPD_MIN PLL_MIN USER_MIN
PI_CMDIL,H] A6H | A7H 1Q_CMD ID_CMD SPD_CMD PLL_CMD | USER_CMD
PI_UI [L,H] 9DH | 9EH IQ_ul ID_UI SPD-UI PLL-UI USER_UI
PI_OUT [L,H] ACH | ADH IQ_OUT ID_OUT SPD-OUT PLL-OUT USER_OUT
PI_FB [L,H] AEH | AFH IQ_FB ID_FB SPD-FB PLL-FB USER_FB
b Rl
SMO_D1 [L,H] BBH | BCH GS SMO-gain Angle base Z-Correct SMO-angle BanBan-gain
SMO_D2 [L,H] BDH | BEH FS SMO-filter MAXSMC- SPEEDER
FOC & #%
FOC_DIL,H] D4H | DSH | va_oFser | vD_oFsET | As | cPuaNG | Focangle | svPwm-Amp
M7 3 PRI DR A
GEN_LPF[L,H] AlH | A2H | PFGAIN | LPFIN | LPFOUT | LPF_PROUT | | |
ADC (8
ADCOS [L,H] COH | cAH | apcios |  Apcos | | | |
UG 7 Bl S s ] A%
INI_ANG_CTRL A4H | Pattern 10 | Pattern 32 Pattern 54 | | |
EEPROM
EEPROM A3H | EcApDR | EEDATA | EECMD | | | |
Ik
CAPCONT DDH E_CAPCONT I_CAPCONT
CAPT[L,H] D9H | DAH EXT_CAPT INT_CAPT
CAPHIL,H] DBH | DCH EXT_CAPH INT_CAPH
18 KR A< 0.30 ChreeGoal




CGF062A
10. 2. CGFO062A SFRs &l
% 10.3 CGHO61A SFRs Fl1 & il
ws iR Hhht SAE
ACC EIE EOH OO0H
ADCSTR ADCIF UG L #0115 B 25 17 o C1H OOH
ADCCONT ADCHz il %5 17 4% C2H 83H
ADCD1 ADCH % fds 1 C3H O0H
ADCD2 ADCH % {7 2 C4H O0H
ADCDLY ADCEAEFEIR C5H 33H
ADCOS L ADCH IR 710 C9H O0H
ADCOS H ADCH RS im0 CAH 02H
AUX A B P AT A 8EH 11H
AOCPCONT IR OCPE I 75 17 % EEH C7H
B B {7 FOH O0H
CAPCONT il SR A ) B A A DDH 03H
CAPT L ST BURT D9H 00H
CAPT H BN et DAH OOH
CAPH L i ENG L Ryt DBH O0H
CAPH_H PRI et DCH O0H
DPTRO: B aEro @77) DCH FFH
DPOL a5 Ofik =1y 82H OOH
DPOH BETaE0m =1 83H O0H
DPTR1 BaTaEr1 (251) E7H O0H
DP1L BE ek LR 84H O0H
DP1H BE a1 7T 85H O0H
EEPROM D&Q - HE B AR A3H O0H
FOCCONT FOCH= il 77 47 7 D6H OOH
FOC D L FOCH il i k715 D4H O0H
FOC D H FOCH: il i = 719 D5H 00H
IENO T 8 27 A7 4 0 A8H OO0H
IEN1 T e A7 A7 A 1 BSH OO0H
IPO W S ) B A7 A0 A9H OOH
IP1 WA S ) P AT A L B9H O0H
IRCON1 W SR ZF AR L COH O0H
IICS ICIRASF A 2 ESH OO0H
IICCTRL NCHE il 27 47 7 E9H 04H
IICAL NCHLhE1 7577 2% EAH AOH
[ICA2 NCHLhE2 75 77 2% EBH 60H
IICRWD CiE S 2 A7 s BAH O0H
IICEBT NCAH e 2R 55 T A7 o 9CH O0H
INI_ANG_DAT WIBE A A B S A7 3 A4H EBH
INI ANG_CTRL HIGE AR Ak B 1) 25 A7 2 A5H 18H
MOTOR CONT1 HL LI 27 A7 7 L 97H O0H
MOTOR_CONT?2 HLPLIE i Ar A7 25 2 9FH A4H
MPWMCONT1 MPW M¥% ] 25 47 7 1 E3H OOH
MPWMDATL MPW MELHEAK 775 E1H OOH
MPWMDATH MPW M4 i 711 E2H OOH
MPWMDT HLALPWMJAL [X 75 17 E5H 78H
MPWMINV MPW M S AH % 5 25 17 5% E4H OO0H
MPWMCONT2 MPW M#% ] 257 17 % 2 E7H O0H
MPWMCPSF HAHLPWM & 1E R 50 75 A7 o BFH O0H
OCPNCONT OCP¥E il 27 {7 4 EFH 85H
PO i 110 80H FFH
P1 Ui 11 90H FFH
P2 Ui 112 AOH FFH
ChreeGoal i A<: 0.30 19
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CGF062A T ey
P3 Ui 113 BOH FFH
PCON HHL YA il 27 A7 48 87H OO0H
PSW BEFREFHA A DOH O0H
PFCON AN AR ] BT A7 A D1H O0H
PINCONG1 gl i ) ZF A g 1 F8H AAH
PINCONG?2 | R ) 7 A7 A 2 FOH AAH
PINCONGS3 | ) 7 A7 4 3 FAH AOH
PINCONG4 gl R | ZF A7 A4 FBH AAH
PINCONGS5 5| R ] 7 A7 485 FCH AAH
PINCONG6 gl I ) 2 A7 256 FDH AOH
PINCONG7 gl i ) ZF A2 7 C7H OAH
PINSET1 5 N0V, B 77 4wl F1H AAH
PINSET2 5 BN/O W, B 7547 72 F2H AAH
PINSET3 51 BN/O W B T Af %3 F3H OAH
PINSET4 51 BN/O W B T #sd F4H O0H
PINSET5 51 BN/O ¥ B 2 {7 %55 F5H 80H
PINSET6 51 BN/O ¥ B {7 %56 F6H OAH
PINSET7 51 IOV B 75 {7 s 7 F7H BOH
Pl_GAIN PI-J% KPx16 127 17 os E6H F7H
Pl KT L PI-# il KT AP 715 DEH O0H
Pl KT H P-4 il KT £ s = 1 DFH O0H
Pl TMSR P-4z il R R AR A AE 3 D7H OOH
PI_MIN LMT L P-4 ] 5/ PR 1 B0 I 1 B2H 01H
PI_MIN_LMT H P-4 i) f 2 ) PR 1) Bl v 1 B3H 80H
Pl TR L PI-$% I TREGR AL 711 AAH O0H
Pl TR H P45 il TR = 719 ABH 00H
PI_OUT L P-4 1l i b HOR K ACH O0H
PI_OUT H P-4 i1l i Hh EO = e ADH O0H
Pl FB L P-4 il ) BB AR 1 AEH O0H
Pl FB H P-4 il S B O e 1 AFH 00H
PI_ CMD L P-4 il fiy 2 B AR A6H O0H
PI_CMD_H P-4 il iy B0 = A7H O0H
Pl Ul L P-4 il A3 3 B AR5 1 9DH O0H
Pl Ul H P-4 il B 45 Bt e 1 9EH O0H
Pl KI L P-4 il K B AR 1 91H O0H
Pl KI_H P12 il KB 3 v 15 92H O0H
Pl KP L PI-z il KP B 1% 17 93H O0H
PI_KP_H PI-#% i KP U i 711 94H 00H
Pl MAX_LMT L P-4 il e R HAR AT 1 95H FFH
Pl MAX_LMT H P-4 il e KU e 1 96H 7FH
RCON N RAMIZ il 75 17 86H FOH
RSTS SALYE AT A FEH OAH
SFR_PAGE R DI B8 A7 A7 4 DL ECH O0H
SP _CYC R EDH 26H
SCON O ) 2 A7 98H OO0H
SBUF B ORUE T 99H OO0H
SRELL O ER AT 9AH O0H
SRELH FORERFAaemT 9BH OOH
SP HEARTRED 81H 07H
SMO D1 L SMO%#E LK 717 BBH
SMO D1 H SMO%#EL = 717 BCH
SMO D2 L SMO%#E 24K 717 BDH O0H
SMO D2 H SMO##E2 /5 717 BEH O0H
SYNC MOCFR L %17 8% 8FH OO0H
T2CON 5E I 2 247 1l P A7 B C8H OOH
TAKEY i B ) B A B A7 e FFH OOH
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1078
1070
1068
1060
1058
1050
1048
1040
1038
1030
1028
1020
1018

CGFO62A
TCON JE I 45 0/ 147 1) 25 A7 2% 88H 00H
THO SER 2805 7 8CH O0H
TH1 SERS 2L T 8DH O0H
TH2 SE I 227 7 B5H O0H
TLO 5E I AR O 777 8AH O0H
TL1 5E I A VK7 8BH O0H
TL2 SE I A 2K B4H 00H
TMOD SE I A0/ LA A A7 2 89H O0H
GEN_LPF L FH PR IE 8 I 4 BRI A1H O0H
GEN LPF H FH P A8 308 30 4 e v A2H O0H
WDTC 1A € I 245 1 B A7 28 B6H 04H
WDTK T 1A 5E B 28Rl BH B7H O0H
10.3. S ERRFBR I RE B A7 3% (XSFR)
XSFRs it 22K
8 9 A B C D E F
107F
ZALPHA_L ZALPHA_H ES_IALPHA_L ES_IALPHA_H ES_EALPHA_L ES_EALPHA_H 1077
ZBETA_L ZBETA_H ES_IBETA_L ES_IBETA_H ES_EBETA_L ES_EBETA_H 106F
IA_L IB_H IALPHA_L IALPHA_H VALPHA_L VALPHA_H VA_L(R) VA_H(R) 1067
IB_L IB_H IBETA_L IBETA_H VBETA_L VBETA_H VB_L(R) VB_H(R) 105F
1057
104F
IR_DOUTO IR_DOUT1 IR_DOUT2 IR_DOUT3 IR_DOUT4 IR_DOUT5 1047
IR_DEC_SET IR_DEC_CTRL IR_HEADER_Z1_L IR_HEADER_71_H IR_HEADER_72 L IR_HEADER_72_H IR_STOP_Z_L IR_STOP_Z_H 103F
MD_MODE MD_CONT MDO MD1 MD2 MD3 MD4 MD5 1037
SOFT_RST_KEY SOFT_RST_EN 102F
IPWM_CYC_L IPWM_CYC_H IPWM_DUTY_L IPWM_DUTY_H IPWM_CTRL FGCTRL 1027
CRC_CTRL CRC_DIN CRC_DOUT_L CRC_DOUT_H CRC_STR_BANK CRC_END_BANK 101F
0 1 2 3 4 5 6 7
10.4. CGF062A XSFRs & fr{E
% 10.4 CGF062A XSFRs Al {7 {#
w5 iR Hhhk SAE
CRC_CTRL CRC¥E Il 25 47 7% 1018H 00H
CRC_DIN CRCHI N % 728 1019H O0H
CRC _DOUT L CRCHi KT 1T HURE ar A7 48 101AH O0H
CRC _DOUT H CRCHih s Tl % 728 101BH O0H
CRC_STR_BANK Flash41CRCHH A 4R %K 5 101CH 00H
CRC_END_BANK FlashZHCRCIH 45 i % 7 101DH 00H
FGCTRL AR R A ) 25 A7 o 1027H 00H
IR_DOUTO IRFFERS %t 254 =150 1040H O0H
IR_DOUT1 |RAFERS it 25 =19 1 1041H O0H
IR_DOUT2 IR 4 H s 7152 1042H O0H
IR_DOUT3 | RIS 4 H 2 7153 1043H O0H
IR_ DOUT4 IR 4 H 2d 7154 1044H O0H
IR_DOUT5 IR 4 H 2ds 7155 1045H O0H
IR_ DEC_SET IRELHE AR 1 B P A7 1038H O0H
IR DEC_CTRL | REGCHE A 428 1] 23 A7 2 1039H O0H
IR HEADER Z1 L IR Sk X 4 LA 1 J A3 103AH 80H
IR HEADER Z1 H IREHE Sk X 4 1 e 71 J A4 103BH BBH
IR HEADER 72 L IREHE Sk [X 45 215 715 J 11 5 103CH O0H
IR HEADER 72 H IREH Sk [X 455 2 5 715 J H1 5 103DH 7DH
IR STOP Z L IR 15 1k X A1 A A 2 103EH 80H
IR STOP Z H IR 5 1k [X 3 1 A A 2 103FH BBH
IPWM_CYC L 3738 FH PW M RAR A 1020H 02H
IPWM_CYC H ST F PW M KR = 7 1021H 00H
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IPWM DUTY L M7 IE FPWM & 25 B 1022H FFH
IPWM_DUTY H PHSTE FHPWM 5 25 bE i 1023H FFH
IPWM_CTRL PR FH PW M il 27 A7 48 1024H 00H
MD MODE MD U 3 il 27 17 2% 1030H 10H
MD CTRL MDU¥E il 25 77 2% 1031H 00H
MDO P FRIEAAERO 1032H 00H
MD1 P FRIE A AR L 1033H 00H
MD2 PRI A AR 2 1034H 00H
MD3 P FRIL A AR 3 1035H 00H
MD4 Tebriar fE et 4 1036H 00H
MD5 TR AT AEAE5 1037H 00H
SOFT_RST _KEY WA R T A3 1028H O0H
SOFT_RST_EN BB AL R A AF A% 1029H O0H
ES_IALPHA L(Read) | i/ B il o 5 19 5000 75 A7 48 1072H 00H
ES_IALPHA H(Read) | i/ Wil o 19 3000 Z5 A7 48 1073H 00H
ES_EALPHA_L(Read) | ffi{FEEMF Eofil7 5 #d 7 £ 1074H 00H
ES_EALPHA_H(Read) | ffi{’FEEMF Eous 7 15 848 5 £ % 1075H 00H
ES IBETA L(Read) i S0 PR VAL B AV - s 2 A7 106AH 00H
ES IBETA H(Read) fiti 5L PRI B e -1 s A A7 106BH 00H
ES_EBETA_L(Read) | fli{’FEEMF ERAIKT 715 4l %7 f7 4% 106CH 00H
ES_EBETA_H(Read) | fli{’FEEMF Ep &7 17 £k %7 77 4% 106DH 00H
IA_L(Read) AR LT ( 1a )ADCHi A% 3 1060H 00H
IA_H(Read) ARHHLY( 1a )ADCHn i 1061H 00H
IALPHA L(Read) o-axis g ¥ AR 1T BE A A7 A 1062H O0H
IALPHA H(Read) o-axis g ¥ HLI w7 1 B A AR A 1063H O0H
IB_L(Read) BAHHL ((Ib )ADCHi K 77 1058H 00H
IB_H(Read) BAHHLIA ((Ib )ADCHi H i 7 1059H 00H
IBETA_L(Read) TR 5 AR e B-axis R (iB) IR 105AH 00H
IBETA H(Read) TR 5 AR e B-axis AL (iB) s T 105BH 00H
VALPHA L(Read) o-axis g - HLRAR 1T BE A A7 A 1064H O0H
VALPHA H(Read) o-axis g ¥ LT w1 B A AR A 1065H O0H
VA_L(Read) ARHIX Bl H AR 2 1 B0 P A7 1066H O0H
VA_H(Read) AFHBIR B HEs 1 1 B A A A 1067H O0H
VBETA L(Read) B-axis g ¥ HL AR 1 £l A7 A7 2 105CH 00H
VBETA H(Read) B-axis g ¥ HLUH s 1 A A A7 A 105DH 00H
VB_L(Read) BAHIX B A 9 B B A7 105EH 00H
VB_H(Read) BAHIK A B s i 1 B A A7 A 105FH 00H
ZALPHA_L(Read) EEMF Eoff1Z3 ai IG5 B0 A2 4 1070H 00H
ZALPHA H(Read) EEMF Eoff1Z3 & s 7 15 B0 FF f2 1071H 00H
ZBETA_L(Read) EEMF EBHIZH & I 5 19 5000 Z5 A7 4 1068H 00H
ZBETA_H(Read) EEMF EBHIZH & a1 5000 %5 A7 4 1069H 00H
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11. P fe s
CGFO062A 17 fifi#s 45 Myl AE — ML) 8052 &5#4 .

1 =AMEREX I B A7 A% 25 (Flash), S ACE 17 25 (XRAM), A1 3 FEE00E 47 6% 2 IRAM) . CGFO62A £ T 16K 711
Flash, 256 =77 IRAM Fl 512 %7 XRAM.,

11.1. Bk se

CGFO062A 5 16K 75 i) /b FLASH I T2 7 774 -

11.2. BiRfrftes

CGF062A 7 256 A™=7717 [¥138 FH PN 5 25005 476t 2% (IRAM) FIT 512 A2 715 IAMREUE A7 i 28 (XRAM) .

11.2.1. H¥EA7 44 (IRAM)(00H~FFH)

RAM [R{% 128 75 nf LLE it B 22 F-hEAA 42 S0k kD7 . IRAM 7 128 7751 SFR #4785 1 128 it 2 [/ —A
HhhE=*A] . = 128 AT R A7 A R ARl I () Gk Sk U I . SFR i A7 A% R AR BRI . AR 32
(OOH -1FH) I E A7 1k B 4 70 ik 4 4, 41 8 DM2FA7 8% . RSO F1 RS1 AZ(PSW.3 1 PSW .4) 3k 4 FH MR — 41 25 1728
5 FH 2547 3 - 1R B4 28 R U7 0] 24 w7 18 2 B 4

FFH AR FFH
I ;
I Accessible Accessible
Upper | By Indirect By Direct
128 : Addressing Addressing
I Only
I
80H
7FH X ok
Accessible Special
Lower By Direct and Function } : g?ar:is -
128 Indirect Registers Coitral Bits
Addressing b T
0 ® Registers

® Stack Pointer
¢ Accumulator
e (Etc.)

11.1 R4 (IRAM)(00H~FFH)
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_/W

megawin family

CGFO62A

11.2.2. R4S (XRAM)(FOOOH~F1FFH)

AhiR ik FOOOH #| FIFFh G5 Fr b4 & SRAM. AT DL ik #1348 B £ F- 1A X (5 MOVX 48 4) V5 I 3X AN 7 8504 17
3. 84 MOVX @RI, A (i=0,1) bl 4% 1 SFR 86H RCON (N #5 RAM |45 /7 %%) ) RCON [7:0]HE

RCON([7:0]1X fit 4 % B A FOh (page0). — I XRAM #& 512 “Fi.

F1FFH
XRAM 512bytes
Accessible By External Direct
Addressing
FOOOH

11.2 R A7 % (XRAM)(FOOOH~FOFFH)

ChreeGoal
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=
""'/ mcim\-'.'n family CG FO62A
12. 38445
CGFO062A 2584 it 25 1) MCS-51 5 &4E
*12.1 18454
BREH #id FH | A# | 16 SHAE
ADD A,Rn P A4 Rn FR A D3 Bongs 1 1 0x28-0x2F
ADD A direct | B bk oT R A S INE) En g 2 2 0x25
ADD A,@Ri HAE R TAE S A2 Ri 1810 A Hu bk B 76 F g PN 5 0 31 220 28 1 2 0x26-0x27
ADD A#data | SLEIEOINS) BN g 2 2 0x24
RN#E TETA4 Rn I N EFRAH, 2531
ADDC A,Rn e 1 1 0x38-0x3F
ADDC A direct igggiﬁ%ﬂﬁﬁtﬁmaﬁw@ R AR N, 45 BAFAE 2 5 0x35
| Bngs 5 TAES A4 Ridg I p bt e R N 2 . & RN
ADDC A,@Ri Je i 1 2 0x36-0x37
ADDC A#data | Zngs S5 r 808, ERBEAAA, 45 RAAERIngEH 2 2 0x34
SUBB ARn gﬁggiiIf’E%‘ﬁ%&*E@W@\ MBI AR, 45 BATFAE 1 1 0x98-0xOF
. NS EERAE R TR N A RSO AR, 85 RAT
SUBB A,direct 15 B 13t ch 2 2 0x95
| BN 5 TAEFAE RS RiFB M AL A oeh N2 IE RS ALAL
SUBB A,@Ri UL, G5 LA B e 1 2 0x96-0x97
SUBB A#tdata | 2ings 5B %. RS AIAR, 45 RI7E4E R ingsd 2 2 0x94
INC A Emah A m 1 1 1 0x04
INC Rn HIres Rn (N &0 1 1 2 0x08-0x0F
INC direct HE e AN 1 2 3 0x05
INC @Ri Ri fg 1 bbb e T 200 1 1 3 0x06-0x07
INC DPTR BEFEEF DPTR N 200 1 1 1 OXA3
DEC A ZUmas R A 1 1 1 0x14
DEC Rn T A2 Rn FP P A 1 1 2 0x18-0x1F
DEC direct JER:2: b e sl O N A 2 3 0x15
DEC @Ri Ri #g 7 ity b kb PR e A T P 298 1 1 3 0x16-0x17
ACC HNE 574 B RN AR, Ha R /7F7E ACC
MUL AB . R AR AR B o ! ° OxA4
DIV ACC NI 72% B FNE, BA7A(E ACC, &7 1 x84
EZ 7 B h
DA A ACC i) % 1 0xD4
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CG FO62A ""/ megawit family
FHEEHE iR FH JAHA 16 FFRG
ANL A,Rn MRS AERRNT A AA “5”7 1 1 0x58-0x5F
ANL A direct FUMARAT E R E R e R A AR ¢ :'5 7 2 2 0x55
ANL A.@Ri i%}gﬁ%ﬂﬂ’ﬁ%}ﬁ%ﬁmarﬂﬁ@ﬂﬁiﬁﬁmqﬂﬁ’aW@ﬂra 1 2 0X56-0x57
ANL A #data Z gL BB “ 57 2 2 0x54
ANL direct,A BHEHAE R e AR BN <57 2 3 0x52
ANL direct,#data Bk oo N B AL BB “ 5”7 3 4 0x53
ORL A,Rn E N AE AR RN N 254 “ k7 1 1 0x48-0x4F
ORL A, direct SIS B AR T I AR B 2 2 0x45
ORL A @Ri %@%%*ﬂi{’ﬁﬁﬁ%%l?ﬁa Ii] ) b Bk 5 e 1 P8 A 1 5 OxA6-0xA7
ORL A #data Ehnge ST RV SR “Bk” 2 2 Ox44
ORL direct,A B HHE R N A B AR A “Bk” 2 3 0x42
ORL direct,#data B L e B N A B Bk 3 4 0x43
XRL A,Rn ZUM2S A F 2R A A < Fal” 1 1 0x68-0x6F
XRL A,direct FUMARAN E R E PR e R A AR ¢ f@‘z 7 2 2 0x65
XRL A @RI %gif’uﬂ’ﬁ%}ﬁ%ﬁmarﬂﬁ@ﬂﬁiﬁﬁmqﬂﬁ’aW@ﬂra 1 2 0x66-0x67
XRL A #data EM2S AL R EOE “ Rk 2 2 0x64
XRL direct,A HfEbE R o A B A Bnds Al “ Fal” 2 3 0x62
XRL direct,#data B R e BRI R BE ¢ Rl 3 4 0x63
CLR A EmaENAwE “0” 1 1 OxE4
CPL A SnE AL IR 1 1 OxF4
RL A BB LER —A 1 1 0x23
RLC A BN E RSN CYIEIN R —1L 1 1 0x33
RR A N A AR —AL 1 1 0x03
RRC A B2 FEH AL SICY I A RS — 1T 1 1 0x13
SWAP A EN e e e 1 1 0xC4
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=
""'/ mcim\-'.'n family CG FO62A
ek #id FH JE3 16 #HIAAS
MOV A,Rn MR N FIE R R nds 1 1 OXE8-OxEF
MOV A, direct B AR o N AL R iﬁ%ﬂu%ﬁqﬂ 2 2 OXE5
MOV A @Ri if’ﬁ%ﬁ%ﬁm%ﬁrﬂﬁ@i@iﬁ%m%@w:@%ﬁ%m%ﬁ 1 5 OXEG-OXE7
MOV A #data SCEPEGE R B nds 2 2 0x74
MOV Rn,A ot N EE R F AR 1 2 0xF8-0xFF
MOV Rn,direct HEZEF R e A R IE R F AR T 2 4 OxA8-0xAF
MOV Rn,#data SEREE B B A7 AR 2 2 0x78-0x7F
MOV direct,A ENIE e IR : LR e S TH 2 3 OxF5
MOV direct,Rn F RN N A% B H bk F T 2 3 0x88-0x8F
MOV directl,direct2 Bk e h N R IE R B — A E bk E 3 4 0x85
MOV direct, @Ri igiﬁ%&mh I PR R Bk B 0 H R PN 2508 B LB s 2 4 0x86-0x87
MOV direct #data A7 B0k B H e b bk BT 3 3 0x75
MOV @Ri,A EIER L}I{’E%ﬁ%ﬁmfﬁ If1] Fy b ik B 1 3 OxF6-0xF7
MOV @Ri.direct ﬁ§%$$E¢ 1% B DL TAE T 748 RidR 7] 1 Hb 2 5 OXAG-OXA7
MOV @Ri,#data N7 B ER% 21 D T A 5 A7 AR Rl [r) () b 1k F g 2 3 0x76-0x77
MOV DPTR,#datal6 1647 7 B = 80115 BIDPH, K8/71%F|DPL 3 3 0x90
MOVC A @A+DPTR %;PTRﬁ%f@ﬁt”}Eﬁtﬂhtﬁmqj HI A 2R R 1 3 0x93
MOVC A @A+PC ipcﬁ'ygi@ﬁt%ﬁm%mﬁfn*% WAL B R nas 1 3 0x83
MOVX A,@Ri JIERAM (8frdhhb) [ %% N S hids 1 3 OXE2-0xE3
MOVX A,@DPTR Y ERAM (1667#h) BIEdEIEN Bngsh 1 3 OxEOQ
. Fhnas b A I B FF A7 AR RIFE M Y FE RAMME
MOVX @Ri,A B (B HLE) i 1 4 OxF2-0xF3
MOVX @DPTR.A %ﬂﬁifﬁ iﬁt ?1 /ﬁ?ﬁu DPTRIE MY FERAMHL 1 4 OXFO
PUSH direct B R e B AR 2 4 0xCO0
POP direct AR BRI B E e bk B e h 2 3 0xDO0
XCH A,Rn Zngs 5 A7 2R N 25 Ho 1 2 0xC8-0xCF
XCH A, direct ZNEs 5 B IE T ) A H 2 3 0xC5
XCH A,@Ri iﬁ%ﬂu%ﬁ'ﬁﬂ’ﬁ%}ﬁ%m%ﬁ E@iﬂi¢$@¢ 2 H 4 1 3 0xC6-0xC7
XCHD A.@Ri %@%&511@%@%&%&@5@&@&%75# RIS 1 3 OxD6-0xD7
T H
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TR Eiip FH AR | 16 FEHIFE
ACALL addr11 At R AR, 2KZEY (TN 25 [A] R4 2 6 xxx10001b
LCALL addr16 2R TR, 64K 25 (i) FR ] 3 6 0x12
RET FFEFFIR [A] 1 4 0x22
RETI TR R IR [ 1 4 0x32
AJMP addr11 AR, 2KF (L) 25 (Al PR 2 3 xxx00001b
LIMP addr16 “e KBk, 64K 2 [a] PR ) 3 4 0x02
SIMP rel FEXT Bk 2 3 0x80
JMP @A+DPTR Bk ZIDPTRANACC AT 45 8] B Hh ik 1 2 0x73
JZ rel B nas 0 Bk 2 3 0x60
JINZ rel ZUmA AN 0N Bk 2 3 0x70
JC rel BEAIAL A “17 MEkE: 2 3 0x40
JNC BEAIAL A “0” MBkE: 2 3 0x50
JB bit,rel ANy “1” N Bk 3 4 0x20
JNB bit,rel B HAEAT N “0” N Bk 3 4 0x30
JBC bit,rel BEAEAN “1” NBkEE, HIE “0” %4 3 4 0x10
. ZNE RN EAE T B R T R N 2, Bk
CJINE Adirectrel R A R b, BV R 3 4 0xB5
SN RN AT SLRIE, Bk 2w A & A
CINE A #idata,rel SR ML, 75 R A T 3T 3 4 OxB4
FAEBRRNT A BAS T LB, Bk 2w As &
CJINE Rn,#data,rel e L, SRR R T 3 4 0xB8-0xBF
TAE A7 2R RITE 7] () H bk 576 v i Y AN S5 -3 Bl
CJINE @Ri,#data,rel H, WBERWAZ &R, SUREFRET 3 4 0xB6-0xB7
PaT
FAEBRRNP N AL, WAZET0, Bk 2
DINZ Rnrel TR PR L, R F 3T 2 3 | OxD8-0xDF
. HAEMNE AT R AR, WAZET0, Bk
DINZ direct,rel (B R TSR b, SRR A F 4T 3 4 OxDS
NOP TEAEIRS 1 1 0
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e CGF062A
/R BAE ik FH B | 16 FEHI LA
CLRC 15 0" AL AL 1 1 0xC3
CLR bit 15 0" H kA7 2 3 0xC2
SETB C B 1AL 1 1 0xD3
SETB bit B U H A 2 3 0xD2
CPLC FEAIA SR 1 1 0xB3
CPL bit HAEH AR 2 3 0xB2
ANL C,bit AL AN B et bk AR 5 2 2 0x82
ANL C,/bit HEAL AR BB b Bk A7 ) S AR 2 2 0xBO
ORL C,bit HEAL AL AN B B bk A7 A Bl 2 2 0x72
ORL C,/bit HEAL AR L3 b Bk A7 F) e BT A B 2 2 0xA0
MOV C,bit IER SRR DA€/ - Eig DA 2 2 0xA2
MOV bit,C BEALA B 15O\ Bz R 2 3 0x92
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CGF062A itz

13.MCU

13.1. 8051 5|%&

% 13.1 8051 5|%
SFR ik Hhht BAhE

ACC EiEs EOH 00H
B B A7 i FOH 00H
PSW BPREFHFAR DOH OOH
SP HerkTa st 81H O7H
DPOH BEfaErom 7 83H OO0H
DPOL e e Ok 7~ 82H OO0H
DP1H BEfasr 1m0 85H OO0H
DP1L BE e s VK7 84H OO0H
AUX Ll e 8EH 11H
RCON P EBRAMEE ) 55 77 28 86H FOH

13.1.1. ACC (&1n%3%)

AR DI RE T A7 e H B L, X RT BANas (AR ACC 5 A)IIEE — 25 TR . RINER (N AR B A7
A)RAF K 2 BT ARRZ 1R 45 R .

# 13.2 ACC (2n#%)

ACC Hohk= EOH S f7ft= OxO0H
2ngs
ACC.7 ACC.6 ACC.5 ACC .4 ACC.3 ACC.2 ACC.1 ACC.0
fir 7 6 5 4 3 2 1 0
K8 | RW R/W R/W R/W R/W R/W R/W R/W
13.1.2.B (B &178%)
FEFIEMEFIEIE S T H B 271708, B8 A] LLHVEIR I BUE 1S 2 5128 .
% 13.3 B (B #174%)
B Hbhi-= FOH H A7 {E= 0x00H
B %17
B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0
fir 7 6 5 4 3 2 1 0
wER [ RW R/W RW RW R/W R/W R/W RW
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v CGFO062A

13.1.3. PSW (EFIRESFSF=R)

PSW {7 as & et CPU HHPIRESAPIRES AL, EE A BEIR AL R REMRYE ACC #7478 IR PR 22

# 13.4 PSW
PSW Hihik= DOH A7 = 0X00H
RS Z T4
CcY AC FO RS1 RSO oV F1
iz 7 6 5 4 3 2 1
S R/IW RIW RIW RIW RIW R/IW R/IW R

cy BEAIAR -
SARIZ SR 7RIS 5 (0 00 25 B BEA A

AC S B A
U SRAE BCD A M E AR 058 = A hhrs, B AL

FO HHFRENL O
FLAZE FH P A5 P FR3E AR S AL

RS1 /e A ALEFEREMINL 1, FI T O P LIR30 7 AL

RSO a7 AL FERERINL O, FI TOF LR AL

ov i AR EAT
SN AR IS F A A i H B A

F1 I FRENL L
R RAZE FH P A5 FR3E AR RS AL

P TR AT
RBLE IR 1 fI%H.
P= ‘1" WRBMEN 1 EAHH
P= ‘0" WRBMEN 1 EE%EK

RS1 Ml RSO A PR IER: TAEF Ao T T:

% 13.5RS1
RS1 RSO prite Sy et PrE
0 0 40 00H — 07H
0 1 411 08H — OFH
1 0 42 10H — 17H
1 1 413 18H — 1FH
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CGFO62A —/

13.1.4. SP (HEARIR4ED)

XA B A7 28 48 1) N 3 B A7 i 2 (R O MERR TS o e F T AE AT TR TR P s F AR P Z U AT R P R [ bk . SP 7R A
1T PUSH 8 CALL 84 2 ATifil, 7E404T POP ¢ RET()8 4 2 JG i (e B e 48 M HER I THER) . B DK IME L HERR
FREMHBIINLE 0x07. Rk, JEFEIHER b FS —AME WU E 7E 0x08 17 & .

megawin family

% 13.6 HARIEE
SP Hiht= 81H HAIE = 0x07H
HEMFRET
SP.7 SP.6 SP.5 SP.4 SP.3 SP.2 SP.1 SP.0
fir 7 6 5 4 3 2 1 0
%7 | RIW R/IW R/IW R/IW R/IW RIW RIW R/IW

13.1.5. DPO (¥dE#4t 0)
X B2 A7 AR () T HE A P R A 16 fzdthdl, T MOVX(B3h4ME N AE). MOVC(BEhFE T N AE) B IMP (TR BEFS)

4. EMITLMERN 16 frZrfFastilE, WurUAE N NI 8 AL 77 /72545 E . DPOH {RA7 (Al 3z bt (¥ & 210,
DPOL {47 Al fz bk R 7275 o
BIEE T U5 ) AR RS B B = 18], i
MOVCA,@A+DPTR (18 %% [])
MOVA,@DPTR (¥4 %5 [H])
% 13.7 DPO(¥UHl 4541 0)

DPOL Hodik= 82H 71l = OX00H
BHRtaEr O K7

DPOL[7:0]
fir 7 6 5 4 3 2 1 0
KM | RIW R/IW R/IW RIW R/IW R/IW RIW R/IW
DPOH Hodik= 83H 71l = OX00H
BHRteEr 0 w7y

DPOH[7:0]
fir 7 6 5 4 3 2 1 0
HHY R/IW R/W R/W R/IW RIW RIW RIW R/IW
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I As CGF062A

mcim\-'.'n family

13.1.6. DP1 (¥dE#R4f 1)

MO F ISR SR 1A 3. AnifE DPTR &> 16 frarfrds, M 4asMiAr il as BB Sk o AR 4R AR,
DPTRO, % —/MlE4R4 508 DPTRL. i faEhik H Ak Bm skl . Bl fash LB (DPS)L T AUX ZFf7%

(AUX.1)H,
F P iEst b4 DPS 477 DPTRO 1 DPTR1 2 [a]Y1#:. A5 DPTR AT & H 24 #i ik & i DPTR AT 3G
o
#* 13.8 DP1(¥# 154l 1)
DP1L Hidlk= 84H S Ai{l = OX00H
BHETRE LRy
DP1L[7:0]
fr 7 6 5 2 3 2 1 0
i R/W R/W R/W R/W R/W R/W R/W R/W
DP1H Hbhi-= 85H S Ai{l = OX00H
BHETRE 1 &y
DP1H[7:0]
fr 7 6 5 2 3 2 1 0
i R/W R/W R/W R/W R/W R/W R/W R/W
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CGFO62A T ey
13.1.7. AUX (i Bh &7 1728)
# 13.9 AUX(HiB) &7 47 25%)
AUX Hiht= 8EH S A = 0x11H
LA AT A
LVDEN |[LvD |- ITS SMOD BRS DPS cP

for 7 6 5 4 3 2 1 0
%7 | RIW R X R/IW R/W RIW R/W R
LVD_EN I HL R BT BE

1: ffige
LVD I B R BTIPIRES

LRAEMCHIE
ITS MCU F5 4} [k %

0:1T

1:2T
SMOD #1 FI(UART) S5 3R HE.
BRS i CT(UART) SRR3R R AR 3R 06 4%
DPS AR TR ET A A AR EE

0: i%#f DPTR 7 f£#%/2 DPOH, DPOL

1: %+ DPTR % {745/ DP1H, DP1L
CcpP IAMCEZSAN

0: iR

1: R

13.1.8.RCON (&8 RAM #EH| &7 5%)

RALT 512 FA A EY R RAM,  H RS 477 28 -4k 07207 I (764 MOVX). 154 MOVX @RI, A (i= 0,1)f

Hihik == (8] B RCON [1) RCON[7:0]#fi & - RCON[7:0] KM /& FOH.

# 13.10 RCON(A #B RAM {7 i) 7 £ #%)

RCON Hhhik= 86H HAi{l = OxFOH
W RAM % ] 25 47 2%
RCONJ[7:0]
fr 7 6 5 4 3 2 1 0
KM | RIW R/W R/W R/W R/W R/W R/W R/W
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13.2.GPIO

DA 1/O i IV A] - 3 110, % 1 4, S 2, Al 1 3,

CGF062A LIt H 32 i M 5] I m] ARC B N DU A2 2 — XU R (e vl 8051 o M4 H), HEdsd , FrRfL, X
N, BAJE, A OS] IR U AR .

AN 1 (RN B 27 47 25 (PINSETX, PINCONFGX) 43 11 51 Bk 56 A =X,

% 13.11 GPIO
SFR iR Haht BAME
PO W10 80H FFH
P1 Ui 1 90H FFH
P2 Uity 12 AOH FFH
P3 U3 BOH FFH
PINCONG1 5| G B 2 A7 2% 1 F8H AAH
PINCONG?2 5| I B 2 A7 a2 FI9H AAH
PINCONG3 5| BHIC B 75 17 4 3 FAH AOH
PINCONG4 5| I & 75 17 24 FBH AAH
PINCONGS5 5| BHIC B 75 77 45 FCH AAH
PINCONG6 5| I & 75 17 256 FDH AOH
PINCONG7? 5| I & 75 77 a7 C7H OAH
PINSET1 ST/ 0O B a1 F1H AAH
PINSET2 S HIT/01% B A7 42 F2H AAH
PINSET3 S HIT/01% B A7 43 F3H OAH
PINSET4 S HIT/01% B A7 44 F4H 00H
PINSET5 S HIT/01% B A7 45 F5H 80H
PINSET6 g1 HIT/01% B A7 46 F6H OAH
PINSET7 S HIT/0% B A7 AT F7H BOH
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CG FO62A ="/ megawit family
13.2.1. 30
% 13.12 I
PO Hodik= 80H EAifl = OXFFH
W10
----- P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
fir 7 6 5 4 3 2 1 0
i X R/W R/W R/W R/W R/W R/W R/W
P1 Hodik= 90H EAifl = OXFFH
AN
----- P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
fir 7 6 5 4 3 2 1 0
i X R/W R/W R/W R/W R/W R/W R/W
P2 Hihlk-= AOH EAifl = OXFFH
W2
P2.7 P2.6 P2.5 P2.4 P23 | [ e [
fr 7 6 5 4 3 2 1 0
i R/W R/W R/W R/W R/W X X X
P3 Hbhk= BOH S Aifti= OXFFH
I3
---------- P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
fr 7 6 5 4 3 2 1 0
i X X RIW R/W R/W R/W R/W R/W
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mcim\-'.'n family

13.2.2. PINCONG (5| e B & 774%)
7 13.13 PINCONG (5| HIfic & 25 17 %%)

PINCONG1 k= F8H HAIME = OXAAH
5| BHIC B 25 A7 48 1

CH4CONGJ1:0] CH5CONGJ1:0] CHB6CONGJ1:0] CH7CONGJ1:0]
iz 7 6 5 4 3 2 1 0
%7 | RIW R/IW R/W R/W R/W R/IW R/IW R/W
00 : YEXL ] (b vfE 8051 i 14 H)
01: HES 0
10: NN
11: VAR =L TR
PINCONG2 Hihl-= FOH S = OXAAH
5| G & P A7 2

CHOP CONG[1:0] CH1P CONG[1:0] CH2CONGJ1:0] CH3CONGJ1:0]
for 7 6 5 4 3 2 1 0
g | RIW R/W RW RW RW R/W R/W R/W
00 : X ] (b v 8051 i 14 )
01: A5 40
10: DN D)
11: ARG Ehy
PINCONG3 Hihk= FAH A = OXAOH
5| BHIC B 25 A7 4% 3

XCONGJ1:0] UCONGJ1:0] XTALO CONGJ[1:0] XTALI CONGJ1:0]
iz 7 6 5 4 3 2 1 0
7 | RIW R/W R/W R/W R/IW R/W RIW R/IW
00 : X ] (b 8051 ity 114 HH)
01: HEH 0 Hh
10: DE PN D)
11: AR/EE T
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CG FO62A ""/ megawit family
PINCONG4 Hidik= FBH HAiH = OXAAH
5| I B 75 774 4

ZCONG]J1:0] WCONGJ[1:0] YCONGJ[1:0] VCONG[1:0]

b7 6 5 Z 3 2 1 0
KM | RIW R/W R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 ity 114 HH)
01: g
10: & TPNCE )
11: T %
PINCONGS5 Hidlk-= FCH E A1l = OXAAH

S B A 1745 5

OCPNCONGJ[1:0] CH1N CONGJ1:0] CHON CONG [1:0] AOCPCONG [1:0]
for 7 6 5 4 3 2 1 0
HAH | RIW R/W R/W R/W R/W R/W R/W R/W
00 : X ] (b v 8051 i 14 )
01: HEH 0 Hh
10: AN (=i FH)
11: ARG Ehy
PINCONG6 = FDH 2 Ai{E = OXAOH

S B F A4 6

IIC_SCLCONG [1:0] IIC_SDACONG [1:0] RXCONGJ1:0] TXCONGI1:0]
iz 7 6 5 4 3 2 1 0
%7 | RIW R/IW R/IW R/W R/W R/W R/IW R/W
00: X ] (b 8051 ity 114 HH)
01: A5 40
10: DE PN D)
11: PAR/EE T
PINCONG7 Hihlk= C7H S Ai{H = OX0AH
51 IR & AR 7
---------- FGCONG [1:0] IPWMCONG [1:0]
for 7 6 5 4 3 2 1 0
HH | X X R/W R/W R/W R/W R/IW R/W
00 : X ] (b 8051 i 14 )
01: HEH 5 Hh
10: AU (R BE)
11: ARG Ehy
38 JiEAs: 0.30 ChreeGoal
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13.2.3. PINSET (5[ 1/0 ¥ & Ff74%)
% 13.14 PINSET (5| I /O ¥ & 77 47-4%)

PINSET1 Huhik= F1H H A = OXAAH
S0 R EHFFM 1

CH4SET[1:0] CH5SETI[1:0] CH6SET[1:0] CH7SET[1:0]
fir 7 6 5 4 3 2 1 0
B3t} R/W R/W R/W R/W R/W R/W R/W R/W
00 : T
01: B
10: 02
11: n
PINSET2 Hidik= F2H E A1l = OXAAH
SR 1/0 W B 1788 2

CHOPSET[1:0] CH1P SET[1:0] CH2SET[1:0] CH3SET[1:0]
fir 7 6 5 4 3 2 1 0
A R/W R/W R/W R/W R/W R/W R/W R/W
00 : o
01: A
10: i SETA
11: X
PINSET3 Hidik= F3H EAifH = OX0AH
S 1/0 W E FFa 3

XSET[1:0] USET[1:0] XTALO SET[1:0] XTALI SET[1:0]
fir 7 6 5 4 3 2 1 0
B3t} R/W R/W R/W R/W R/W R/W R/W R/W
00 : €T
01: g
10: ok 72
11: I
PINSET4 Hodik= F4H S Ai{l = OX00H
S 1/0 B FF%E 4

ZSET[1:0] WSET[1:0] YSET[1:0] VSET[1:0]
fir 7 6 5 4 3 2 1 0
A R/W R/W R/W R/W R/W R/W R/W R/W
00 : T
01: A
10: i SETA
11: n
PINSET5 Hodik= F5H HAifl = 0x80H
S0 B HFE 5
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CGFO62A =T ey
OCPNSET[1:0] CHIN SET[1:0] CHON SET [1:0] AOCPSET[1:0]
iz 7 6 5 4 3 2 1 0
¥ | RIW R/W RIW R/IW R/W R/W R/W R/W
00 : T
01: T
10: 02
11: n
PINSET6 Hitk= F6H S = OX0AH
SIH 170 B E A A7 6
IIC_SCLSET[1:0] IIC_SDASET[1:0] RXSET[1:0] TXSET [1:0]
for 7 6 5 4 3 2 1 0
KA | RIW R/IW R/W R/W R/W R/W R/W R/W
00 : I
01: B
10: i SETA
11: T
PINSET? Hihk= F7H A = OxBOH
S 1/O W E A A7 4 7
MDES OCPNDBT[1:0] FGSETA4[1:0] IPWMSET[1:0]
iz 7 6 5 4 3 2 1 0
4 | RW R/IW R/W R/W R/IW R/IW R/IW R/W
MDES
0:U. V. W, X. Y. Z & GPIO #iz
1:U. V. W, X, Y. Z & SVPWM 5 (ADC CHO& CH1 H zh#%i%)
MDES=1, 5| JiI# & % U i #5520,  (PINSET3 [7:4] and PINSET4 [7:0])
OCPNDBT ( %5 OCPN £} [])
00 : onS
01: 250nS
10 : 500nS
11: 1000nS
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\ 4

ADC

MDE

A\

0

'

13.3. B4

negawin family

Y )

oscillator
2MHz

External

On-chip
D

XTAL
12MHz

B B E A] DLE B AMREE . AN SR IR(12MHZ)$E7E 5] i XTALI AT XTALO, PR 81iE (7 b f3R) N 2MHz.

FEJGE SR AL Y 2 1 e A8 L /2 A B A SIS BT o

PLL F_PLL
X24/ (48MHz)
X4
- Power
’_E "| Management
XTAL_SEL
(Setting in Writer) F_CPU
< 24MHz
IDLE % CPU
PCON reg
F_PER
STOP . _1—\ (24MHz) »| Serial Port
PCON reg
»  Timer
F WDT
(375KHz)
+18 > WDT
13.1 I Bl 4 i)

i 4%: 0.30
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megawin family

13.4. BT 3%

CGFO062A A=A 16 A€ N /1T 27 745 Timer0, /& &% 1 FAUER & 2. P X Loy DIAC B o iH s, BoE i 484

(=

b7 AR BCTHEER T RO EE, e AR O ME I g8 1 PURh CAERE AT ik £, Jdid/E TMOD H ¥ fZ(M1, MO)

HRIEFER . K 0L 1A 2 X TIPS E I AT B s e F . 5 3 AN A 1

E I8 0 FER Ay 1 RE I 3% 2
i 0 13 {7 e I 1 o8 13 {7 5 I 1 o 13 {7 g I 1 o8
i 1 16 £7 5 I 1T 5 2% 16 o7 5E I 11 H 2 16 £7 5 I 15 o
MR 2 8 {7 H s HE %K, 8 it A BhEH#, 8 {7 H s HE %K,

SERF AR SE R SERF AR
" PN T 51k 8 fir e I /i H 2%
L e
PIANERTR T e 25 A7 2 (TMOD #1 TCON) I Tk £ & s =t
% 13.16 ER#AH% SFR
SFR iR Hhht SAIE

PFCON AN AR 35 ] 2 AT A D1H 00H
TMOD SE R B30/ X 25 A7 2 89H 00H
TCON SE R B30/135 ) % A7 2 88H 00H
T2CON SE I B8 245 ) 25 A7 7% C8H 00H
THO SEI B0 7 8CH 00H
TLO SEIT B0 7Y 8AH 00H
TH1 SEI B 8DH 00H
TL1 SEI BT 8BH 00H
TH2 SEI 321 7 B5H 00H
TL2 SEI B2 7 B4H 00H

2% 13.15 e 8 R

42
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13.4.1. PFCON (SNSRI 5 17498)
7 13.17 PFCON (ZM& AT 4% il 27 A7 %)
PFCON k= D1H S AH{H = Ox00H
MBI 5 1] i A7 2
.......... SRELPS[1:0] T1PS[1:0] TOPS[1:0]

fir 7 6 5 4 3 2 1 0
KA | X X RW R/IW R/IW R/IW R/W R/W
SRELPS[5:4] O (UART) Tl AT %

00 :F_PER/64

01 :F_PER/32

10 :F_PER/16

11 :F_PER/8
T1PS[3:2] SE 2% 1(T1) Filo Ak £

00 :F_PER/12

01:F_PER

10 :F_PER/96

11 i--=ee
TOPS[1:0] SEIT 2% 0(TO) Fis#iiik £

00 :F_PER/12

01:F_PER

10 :F_PER/96

11 i--=ee
ChreeGoal fRZ%: 0.30 43
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CG FO62A ""/ megawin family
13.4.2. TMOD (ERt 2% 0/1 A FHF48)
TMOD 271728 FH THC B MCU [r5E R 28 0 fiERfss 1.
# 13.18 TMOD (GEI 2% 0/1 #2517 5%)
TMOD Hodik= 89H 71l = OXO00H
Timer 0/1 #4717 28
GATE1 C/IT1 TiM1 T1MO GATEO C/TO TOM1 TOMO
fr 7 6 5 4 3 2 1 0
HKAY R/W R/W R/W R/W R/W R/W R/W R/W
GATE1 ERTEE A
[7] WRE 1, FRETHEES 1 BRI TSI (B INTAN). 24 INTIN JyiE, JFH TR1E 10, h%es 1
TE INTAN %\ 51 B _E fEEAN R B i 4
CIT1 SEIN 28 15 5E I 2 ik
[6] 0: T 28
1:iHEas
GATEO Timer 0 [ J4= 1
(3] WHRE 1, (FRETHEEE O AR T4 (51 B INTON). 4 INTON A, JH TRO B 11, 420
7E INTON %t N 51 1L AR By i 18
C/TO SE BT 2% O T8/ e I 2RIk F¢:
(2] 0: T 2%
13
TiM1 T1MO L e
/TOM1 /TOMO
0 0 A0 13 A7 i85 i 2%, 48 F TLO (TLL) 2725 HIMIK 5 LA THO (THL) & A7 281
8 7 (4 A T 5 i 8% 0 Al i 38 1) 24485X 0 flifERS, TLO (TLL)AIA 3
RN . (A EBhEE)
0 1 a1 16 7B e N 3%, (KA H 3 )
1 0 i 2 8 {7 H B B # e I 2% B AAEAE THO (THL)H, 1 TLO (TLL)ZERFANI
BhREIAT I, BEHE THO (THL) E Nk
1 1 i 3 SEI 28 10 Em 28 1 215101
SEI 2% 0: SEWT 8% O 1E AWMLY 8 758 I [T ##%- TLO, THO. (KA H
FEIR)
44 JiEAs: 0.30 ChreeGoal
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CGFO062A

13.4.3. TCON (RERT#% 0/1 #=H|F/742)

TCON % f7-4% T2 il 1X LA L)

—

E17.

IEO 1 1EL 43> %4E 9 INTON A1 INTLIN 403 A b7 1 fisk o b 5.
% 13.19 TCON (GEHT 28 0/1 il 25 /7 4%)

CGFO062A G 4E A4l Er 7 H s INTON AT INTIN, B %5 FH i
INTON. INTIN AJRCE N TN, fKHESF. TCON F ITO F ITL {3 s il & 85 5 fili % » TCON ZF/E2% 7111

TCON Haht= 88H A7 fH = 0x00H
Timer 0/1 %l %5 17 4%
TF1 TR1 TFO TRO IE1 IT1 IEO ITO

iz 7 6 5 4 3 2 1 0
KA | RIW R/W R/W R/W RW R/W R/W R/W
TF1 SEIT 2% 1 ¥ H AR A

E AT L T B B A . X AR E T DA RS R, S HAE AR B R
TR1 SEI 2% LIBAT I HIAT

0: %1k

1:i817
TFO SEIT 38 0 ¥ H AR AL

E I AS O dhi I B AR B A . X ANERE T ARG R, S HLAE PR B R
TRO SEIT 2% 0 BT AL

0:fFik

1:i817
IE1 AT 1 bR &AL

AN W (INTIN) il A B, FRAE AR B AL A o W7 I E A A5 B
IT1 AR FR T 1 2R A s

0 : FMEBHIBT 1 7EF N 5| BRI FESF I 4 fid

1 AN T 1 7RSO\ ST B B A
IEO AT O bR E A

AR WT(INTON) fik & B, FRAE A B A o A BT P B 375
ITO AR FR T O SR AR s

0 : FhBHIET O 7EFT A 5| B FESF B 4 fid

1 AN T O FER N 51T B B A ki

SRR 6 o A 5 RPN R E1EDTE S TFO, TFL (REIN2% 0 A48 1 s HARAE) . 1EO AT IEL(YMBH T O
1R ).
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CGFO62A T ey
13.4.4. T2CON (BB} 8% 2 il &F748)
T2CON HIskz il g b 8% 2 i 4715 1k A, 143 43
7 13.20 T2CON (GE N 28 2 5 29 47 2%)
T2CON k= C8H J5#1 = Ox00H
SE T3 2 P 2 A7 2
---------- TF2 TR2 T2M1 T2MO T2PS1 T2PS0
for 7 6 5 4 3 2 1 0
KA [ X X RIW R/W R/IW R/IW RIW R/W
TF2 SEIT 38 2 98 K AR AL
e A 2 d N AR AL X AR E T DU R B, IR ELAE R AR B SRR
TR2 SEI 2% 2 384T FE
0:1F1k
1: 81T
T2PS[1:0] SEIT 2% 2(T2) T4
00 :F_PER/12
01:F_PER
10 : F_PER/96
11 :-----
T2M1 T2MO R
0 0 0 13 {7 s I 2%, TL2 277 85 IOMIK 5 A0 TH2 27478510 8 1. (BB H 3
0 B 1 16 138, (A HBEERK)
1 0 B 2 8 1r [ B E e I 8. HAREMAAEAE TH2 T TL2 72 ARSI B & 3 s
A, R HEE A TH2 E 3 E
1 1 i 3 8 (eI 2%, (A HshEE)
46 JiEAs: 0.30 ChreeGoal
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A

Y ae
' A
) mcim\-'.'n family
13.4.5. R 4% 0 X 0
PFCON reg
PERIPH TOPS[1:0] )
CLOCK'ﬁ diveder THO TLo  [Overflow o lﬁgﬁ;&
(8 bits) (5 bits) Request
o [ TCON reg
C/TO
TMOD reg
INTO [ ]
TRO
GATEO TCON reg
TMOD reg
Kl 13.2 28 01X 0
13.4.6. EMF 4% 0 = 1
PFCONTeg
PERIPH TOPS[1:0] .
CLOGK diveder THO TL0 |Overflo TFo Iﬁ'{:ﬁ{}&
(8 bits) (8 bits) Request
10 [ TCON reg
C/TO
TMOD reg
INTO [
TRO
GATEO TCON reg
TMOD reg
K 13.3 E Mm% 0 ik 1
13.4.7. ER 4% 0 R 2
PFCON reg
PERIPH TOPS[1:0] )
) TLO Timer O
CLOCK diveder ™~ (@ bits) Overflow TEO Interrupt
To TCON reg Request
CI/TO
- TMOD reg
INTO
THO
TRO (8 bits)
GATEO TCON reg
TMOD reg
Kl 13.4 Eif 28 0 1K 2
13.4.8. R 4% 0 X 3
PERIPH TOPS[1:0] Ti
CLOCK'ﬁ diveder ‘ﬁ M TLO Overflow — ln'{;f;gt
(8 bits) Request
To TCON reg
C/TO
TMOD reg
INTO
TRO
GATEO TCON reg
TMOD reg
Timer 1
PERIPH TOPS[L:0] ™~ THO Overflow
CLOCK diveder (8 bits) TF1 Interrupt
TCON reg Request
TR1
TCON reg
13.5 48 0 1 3
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CG FO62A megawit family
13.4.9. Eh4% 1 X 0
PFCON reg
PERIPH T1PS[1:0] )
CLOCK diveder TH1 TL1 Overtlo TF1 J&zﬁ;;}
(8 bits) (5 bits) Request
1 0 TCON reg
CIT1
TMOD reg
INTL [ ]
TR1
GATE1 TCON reg
TMOD reg
Kl 13.6 &2 11X 0
13.4.10. sERTHE 1 BN 1
PFCON reg
PERIPH T1PS[1:0] .
CLOCK diveder TH1 TL1 Overflo TF1 J]Itzﬁl:;—t
(8 bits) (8 bits) Request
1 0 TCON reg
CIT1
TMOD reg
INTL [ ]
TR1
GATE1 TCON reg
TMOD reg
Kl 13.7 e a8 11X 1
13.4.11. sERTEE 1 B 2
PFCON reg
PERIPH T1PS[1:0] )
1pst TLL Overdl Timer 1
CLOCK iveder ™~ (8 bits) veriow TF1 Interrupt
Tl TCON reg Request
C/IT1
- TMOD reg
INT1
TH1
TR1 (8 bits)
GATE1 TCON reg
TMOD reg
13.8 jEM ¥ 1 85 2

A% 0.30
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13.4.12. ERFEE 2 85K 0
T2CON reg
Timer 2
PERIPH T2PS[1:0] TH2 TL2 Overflow
CLOCK [ | diveder (8bits) | (5 bits) i > prenup
T2CON reg q
TR2
T2CON reg
13.9 jEm#5 2 85 0
13.4.13. ER# 2 #x 1
T2CON reg
Timer 2
PERIPH T2PS[1:0] TH2 TL2 Overflow|
CLOCK diveder (8bits) | (8 bits) i > et
T2CON reg q
TR2
T2CON reg
K 13.10 Ehf2s 2 =0 0

i 4%: 0.30
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megawit family

CGFO062A =4
13.4.14. EBFEE 2 1 2
T2CON reg
Timer 2
PERIPH T2PS[1:0] TL2 Overflow
[CLOCK} diveder (8 bits) TF2 - g;erl:légt
T2CON reg q
TR2 TH2
T2CON reg (8 bits)
13.11 jEMF 4% 2 155 2
13.4.15. EBFEE 2 3
T2CON reg
Timer 2
PERIPH T2PS[1:0] TL2 Overflow
cLOCK diveder (8 bits) T2 [ et
T2CON reg a
TR2
T2CON reg
Kl 13.12 e a8 2 #5803
JiA: 0.30 ChreeGoal
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13.5. F 1 Ent 5%
EBI M ER28(WDT)E— 8 i Marih4as, e i r= A B AE 58 B (WDTC.6). ‘& Rl LAAE Bl S FH 8 M
HIREFIKE . WDT oz T Ert 8y 0. Eita$ 1 siEh 88 2. F_WDT & 375KHz, ekHH L RCHR%Z#.

WDTK
0x55
F_WDT WDTM | wDTCLK
375KHz > =+ 2
Refresh
\ \/
WDT 8-bit | oOverflo
WDTE ———» kDi WDTIF | » |nterrupt
WDTC reg. counter P
WDT enable bit
TAKEY WDTF |——— Reset
0x55
OXAA » WDTC
Ox5A WDTOS
WDTC reg.
WDTC write available WDT overflow select

K 13.13 B e 2%

WDTCLK =F_WDT x 1/ 2WDT™
1
F_WDT>< ZWW
256

WDT (8 fiit#ds) i ti i [a]= 256 IWDTCLKE ok

* 13.21 FI' 1% SFR

SFR £ P Huhik SHE
RSTS SR A4 FEH OAH
TAKEY SE I 48 17 0 FibEH 25 A7 FFH O0H
WDTC 100 € I 245 i Z5 A7 2% B6H 04H
WDTK T |10 5 I 2% H R B7H O0H
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CGF062A it
% 13.22 RSTS
RSTS Hiht= FEH HAL{H = OX0AH
AR ZFAT A
--------------- WDTRF | PINRF[1:0] PORF[1:0]
for 7 6 5 4 3 2 1 0
KA | X X X R/IW R/W R/W R/W R/IW
WDTRF B E AR EAL
WMRERTMEM SRS EAL, WZbrEME 1.
PINRF[1:0] RSTHI A AL bR &
WARRST SIS ARGHEAL, WibrEL9 10b,
HAEE .
PORF[1:0] POR B Aibr&
W POR SE ARG HE AL, WZAsEA N 10b
HARES .
13.5.1. WDTC (B '1f5E i 234 &F775y)
# 13.23 WDTC (B | 1€ I #5451 2 47 28)
WDTC Hiuht= B6H HA{H = 0x04H
BV B B ) B A7 AR
----- WDTOS WDTE | ----- WDTM[3:0]
for 7 6 5 4 3 2 1 0
¥ | X R/W R/W X RIW RIW RIW R/IW
WDTOS 1 € B 28 tH D) Rk £
0:*4 WDT #ithisf, fifE WDT &AL
124 WDT iy, ffige WDT 1l
WDTE B E I AR RE
0: %51 WDT.
1: fiife WDT.
WDTM[3:0] WDT 1 53 4il:
WDTCLK = 375KHz x 1/ 2WP™ y (BRi\ & 375K / 16)
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13.5.2. TAKEY (BB 2817 I FbEH A 7258 )
% 13.24 AKEY (GE 255 [ FMH 27 47 2%)
TAKEY Hitk= FFH S Aifl = 0OX00H
SE I 28 17 10 FibEH 25 77 4
TAKEY[7:0]
fir 7 6 5 2 3 2 1 0
Ky R/W R/W R/W R/W R/W R/W R/W R/W
WDTC ZRIA AL, D25 N =AM E )18 55H, AAH 1 5AH 3] TAKEY {# WDTC #] 5,
WFanF -
MOV TAKEY, #55h
MOV TAKEY, #AAh
MOV TAKEY, #5Ah
13.5.3. WDTK (&I 23R # 2 4)
# 13.25 WDTK (& |1 2 I 28 Jil B 2 2H)
WDTK Hhdik= B7H HA7{H = 0x00H
Fr 110 52 I 251 3 25
WDTK][7:0]
fir 7 6 5 z 3 2 1 0
Ky R/W R/W R/W R/W R/W R/W R/W R/W
NTEERTVER SR, N LI 0x55 5N\ WDTK & 1/74%.
BN, fEREE T4, HEINE AL E YN 5.461ms.
5 LR 2
MOV TAKEY, #55h
MOV TAKEY, #AAh
MOV TAKEY, #5Ah ; ik WDTC 7] E.
MOV WDTC, #23h ; WDTM [3:0] = 0111b. WDTE =1 kf#fE WDT.
MOV WDTK, #55h ;fil 35 WDT.
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13.6. & O (UART)

H IR 3 AT [ 3 b R 16 38, B UART. SEEACE SFRs PR, Wil Bilfsdsz. mi
FRAT R S AN [ B A SRR, — AR IR BT S R — AR 3. [ SFR SBUF 5B, HE i 3
FATHI X, FEIF gk, I SBUFIREL, M B AT BRI X S IS . 8 11 AT DRI R A BN s . e id oy
DLEEROR et 175, Bk CPU 5 — N i M se i TSI — A7, T 1E Bl 2 %k

# 13.26 # [1 (UART) #]5% SFR

SFR iR Hhht SAE
AUX B AT AR 8EH 11H
PFCON AN AR 35 ) B AT A D1H 00H
SCON O 2 A7 A 98H 00H
SBUF B OBUEZ A 99H 00H
SRELH FORRFAEmTY 9BH OOH
SRELL B O ERF AR 9AH O0H

#* 13.27 AUX (GBI 7747 4%)

AUX Hiht= 8EH HAfE = 0x11H
AT A
LVD EN [LVD |- ITS SMOD BRS DPS cP

iz 7 6 5 4 3 2 1 0
%7 | RIW R X R/W R/W R/W RIW R
LVD_EN G AT DA e

1 ffige
LvVD IS L AT RS

1 RAEAMCHEE
ITS MCU i 4 [H] 3L . -

0:1T

1:2T
SMOD i CO(UART) SRR LR
BRS i CI(UART) SRR R AR 48R 5
DPS 0: i+ DPTR 7173+ DPOH, DPOL

1: %+ DPTR % {7 & DP1H, DP1L

IAMCEIS A
CP 0: Ly

1. Ry

0: i+ DPTR 7173+ DPOH, DPOL
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# 13.28 PFCON
PFCON Hihtk= D1H S Ai{H = Ox00H
HMBAT R 5 1) P A7 A
.......... SRELPS[1:0] T1PS[1:0] TOPS[1:0]
fir 7 6 5 4 3 2 1 0
KA | X X R/W R/W R/W R/W R/IW R/W
SRELPS[1:0] &0 (UART) T/ 4T 4%
00 :F_PER/64
01 :F_PER/32
10 :F_PER/16
11 :F_PER/8
T1PS[1:0] SEI 28 1(T1) oSk £
00 :F_PER/12
01:F_PER
10 :F_PER/96
11 :-----
TOPS[1:0] SE I 2% O(TO) Tl 73 A ik
00: F_PER/12
01:F _PER
10 : F_PER/96
11 :-----
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13.6.1. SCON (FBOi=#IS1=F8)
SCON ZF 7 &% il #3 LI (UART) D) g«
2 13.29 SCON (H 1%l %5 /7 2%)
SCON Hihk= 98H S AL{H = 0xX00H
O ) 25 A7 4
SMO SM1 SM2 [ REN TB8 | RB8 Tl RI
iz 7 6 5 4 3 2 1 0
He Ty R/W R/W RW | RW RW | RIW R/W R/W
SMO SM1 wat | ik Wekh %
0 k0 | BRI F_PER/12
1 | 8 f UART Rk
Kzt 2 | 97 UART E¥F SMOD (AUX.3)
SMOD BeREE
0 F_PER/64
1 F_PER/32
! 1 #3t 3 | 9 fir UART BER
SM2 Z FHLEE AR
REN o ORI RE:
0 : 2Rk A TERIA.
1 fige s D4k
B8 fEIRAL 8
ALAEAR S 2 A 3 Rl Bt AR AR I A o A FPIRZS 558 9 MBS IR ZS AR I (1] 4 73 48
RGN 2 A PRSI0 1) o e A A3 I 1 o
RB3 Efeh 8
ZALTERE R 2 O 3 s B O O B R S . B IR AR O A RS .
R L, RS T 2 AFEREEE(sm2 = 0), XA R 45 1A .
FERESR O Hfr, RN ASHEAE A
Tl J ik AR A (R AT AR 56 1)
BB O PR EAEEE 8 MR, TEHAN A R B AT B k. e i R A AT
B o
RI RIS AR 2 (L I R A R )
EORTER O 0 58 B AT HISUS B s E AL
AR O R B 8 AR, 78R X B B AR A 1A v
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B O CARAERRE N 1 Bt 3
* BRS = 0 (AUX.2)
TIPS[1:0] = 00b

SMOD
Baud rate= 2 EPER
32x(256-TH1) 12
TIPS[1:0] = 01b
ZSMOD
baud rate= ————— X F_PER

32x(256-TH1)
TIPS[1:0] = 10b

baud rate=

4 BRS =1 (AUX.2)
SRELPS[1:0] = 00b

SMOD F_PER

32x(256-TH1) 96

~ 5SMOD F_PER
baud rate= 210_SREL[H,L] 64
SRELPS [1:0] = 01b
SMOD
baud rate= — : =
210_SREL[HL] = 32
SRELPS [1:0] = 10b
SMOD
baud rate= 210_25REL[H,L] Fiij
SRELPS [1:0] = 11b
SMOD
baud rate= — : N
210_SREL[H,L] 8
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E.

13.6.2. SBUF (B O¥IEELF)

)12 35 A7 & 5 AN BUER B W ELAE SR ATt g X b, JFIEI R DT e . A SBUF 380, AR AT RRI S i X 12
B -

% 13.30 SBUF (& HI¥E 28 47)
SBUF Hiht= 99H S {A = OxO0H
s 2247
SBUF[7:0]
for 7 6 5 4 3 2 1 0
KA | RIW R/W R/W RIW RIW RW RIW RIW

13.6.3.SREL (s D ERFFE)

BT R PP R T8 IR R A . RH A 10 £z, Horp SRELL H) 8 A Nz, SRELH H 2 47
(SRELH.1, SRELH.0){E M &Efi.
# 13.31 SREL (H H B A 74%)

SRELL Hhdik= 9AH H A = 0X00H
B O ESF AT
SREL[7:0]
fir 7 6 5 4 3 2 1 0
K5 | RIW R/W R/W R/W RIW R/W R/W R/W
SRELH fii E=9BH S {8 = OXO0H
BOERGAemT
------------------------------ SREL.9 SREL.8
fir 7 6 5 4 3 2 1 0
K [ X X X X X X R/W R/W
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13.7. HYEEH

LB 5 ) 2 /7 4% (PCON) H T2 CGF062A ) STOP 1 IDLE H J5 & BAR 2
% 13.32 YRS

PCON Hihl= 87H S Ai{H = Ox00H
LR 25 A7 A

------------------------------ STOP IDLE
iz 7 6 5 4 3 2 1 0
A [ X X X X X X R/W R/W
STOP Stop 157
[1] AT EALK B STOP BialiAE (BBCA 0)
IDLE Idle 1 A7
[0] AT BALK BT IDLE A E (LB 0)

13.7.1. STOP #&3X

B STOP L FAL(PCON. 1) 2 4% il #3 A% 0o 72 B AL IR 2 AT 5E i S BP kN STOP #i5(. 7 STOP £ R,
CPU. GPIO. UART fligh} 28451k, {5 ADC. MDE 1 WDT 1/5%& TAF.

STOP #xUnf LLd i N s MR R A &b SRS, &&PATIEFE W EAINT, FHMHLEE 0X0000 HAEHATFET -
{57 B8 1T H T fieh 0K 5 30 STOP A AL #47 (PCON.D) #iE %X, CPU Kk EIizAT.

13.7.2.IDLE &=

147 IDLE B FE 7 (PCON.0) 2 SELBIIF 5 11 CPU Jf 25 B i 146 447 52 J5 S I A IDLE HER.
IDLE Mt N U8 CPU AT AR o 74 1 3 3 75 1748 17 ik 2 00 B S K

IDLE Mk o] LB 1 28BS SRR 21k . SR, AT I3 (S GOBY . 6 MhE 0X0000 JF Bt AT AL .
{5 1 T 50 5 IDLE B 7 (PCON.O)METE %, CPU MRSLIZAT .
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13.8. 841
SALZ AT H &S E T AR
CGF062A 4t L Efrkr&. AMEBE AL RSTN A GG T I E A br Sk M S AR E . wT LU S A
13.8.1. RSTS (BN IR HFF5R)
% 13.33 RSTS (ENMJR 77 7%)
RSTS Hitk= FEH HAifl = OXOAH
B ALYR A7
--------------- WDTRF PINRF[1:0] PORF[1:0]
iz 7 6 5 ] 3 2 1 0
Bt X X X R/W R/W R/W R/W R/W
WDTRF M bR EAL
(4] WMRETVHEMNSBARGEN, Wiz E6E 1.
PINRF RSTHI AL bR E
[3:2] WHRRST SIS RS G AL, WZbs &N 10b.
HIHEE,
PORF POR & AfitrE
[1:0] W POR SH RS E AL, NiZbFEA N 10b
HEEE,
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13.9. Hr T il 2%

ISR - RS FEF P T, &M h Wb BR R T4 . BRIk 14 A rPlHE R . AT RS B S HE Rir
&, BT AR AT A SRR RS T ISR . BT R e R H R R ) T R NS SR B ISR,
B IR T LLdE T IENO, IENLSFR 27 4728 HHOAH B 4 B s ok 3 HEEE . tkal, B e iimr LLd s IENO SFR
I EA BB 4R e FHEEEH . B sR 20y 6 AR Ibrd . BN 4L a] DU DOANE E (1 R IR Se g il 2 —. o

WA S5 2% A T IPO AT IP1 SFR ¥ 7288 b kr & e X

2% 13.34 Hlkra

EP[ZEE—% o =, R S vl = = hv2
(I T Keil C) F b ) s bk Wi SR AR AL
0 0003H IEQ — 4N 0
1 000BH TFO — E I 2501 i
2 0013H IE1 — #MB bl
3 001BH TF1 — EIN 2e 1 i
4 0023H SPIF(TI, RI)— & [ Hlk;
5 002BH TF2 — EI 2e2 1 i
6 0033H | -—---
7 003BH | -
8 0043H OCPSIF — OCP%H % 1
9 004BH ADCIF —ADC it
10 0053H MPWMMINIF-MPWM MIN
11 005BH MPWMMAXIF-MPWM MAX 1 [k
12 0063H IICIF — IC K
13 006BH LVDIF — {i H A 0 o 187
14 0073H WDTIF — & | ¥ iy
15 007BH CAPTUREIF — ik b
% 13.35 ilkr4
HIREH i HEBRERER H B BRI H
51 40 LVDIF Eo | -
H1 WDTIF TEO | =
4 2 OCPSIF ADCIF IE1
4 3 MPWMMINIF MPWMMAXIF TF1
/H 4 IICIF SPIF(TLR) | -
A 415 CAPIF TF2 |-
& 13.36 it S g i
SFR iR Haht SHE
IENO rp b3 e T A7 AR 0 A8H O0H
IEN1 T e P A A L B8H OOH
IRCON1 Hh IS SR AR A L COH 00H
IPO TP S R B A 250 A9H OOH
IP1 R e R B A AR L BOH OOH
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13.9.1. IENO (P WrfE ge &7 £72% 0)

F 13.37 IENO(FF Wi e 2547 2% 0)

IENO

i g AT A7 45 O

Hihi-= ABH

i1l = OXO00H

EA

ET2

ESP

ET1

EX1

ETO

EXO

7

5

4

2

1

R/W

R/W

R/W

R/W

RW

RW

RW

T e
0 ZEIE A v .
1 A HE Y.

ET2
[5]

T 2 2 TR
0 LS B8 2 i th .
1235 EA = 1, (EAESER 3 2 B P,

ESP
[4]

o O R b R
0 A% 115 11 Fp I
14 EA =1, fEfeH DI,

ET1
(3]

SEI A% 1Rl ge:
O :ZE I FE T4 13 H .
1:3EA =1, fEREE M & 13 .

EX1
(2]

AR AT 1 e
0 2% LA A T 1.
1:34 EA=1, ffREANT T 1.

ETO
[1]

SEMT 2% 0 R IR fE:
0 2% 115 i 2% 0 it H A k.
1:24 EA =1, ffECH 2% 0 %k H A

EX0
[0]

AR T O {5 AE:
0 2% 1L A5 R T .
124 EA =1, fHERESNEEFIT 0.

62
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13.9.2. IEN1 (P W RE BF 7748 1)
F 13.38 IENL(HH Wi ffi e 75 4788 1)
IEN1 Hihl= B8H S {H = Ox00H
HHBT S RE AT A7 1
CAPIE | WDTIE LVDIE | IICIE MPWMMAXIE | MPWMMINIE | ADCIE OCPSIE
iz
7 6 5 4 3 2 1 0
HA | RIW R/W R/W R/W R/IW R/IW R/W R/W
CAPIE il 3% o A
[7] 0 : ZE bl 3R k.
1: 3 EA = 1 flRER I
WDTIE 1 s R
[6] 0 :2%1E WDT i,
1:24 EA=13H WDTOS = 1, {8 WDT 3% ! r 1.
LVDIE LVD (fi s H Aty wh i fdife:
[3] 0 :2%1F LVD ik,
1:34 EA =1, ffife LVD .
lICIE NCrH W {3 Be:
[3] 0 : 25 1EICH
1: MEA =1, ffRENCH 7.
MPWMMAXIE MPWM MAX 1 I {5 GE:
[3] 0 :2%1F MPWM MAX Hl#f.
1:4 EA =1, ffi5€ MPWM MAX H .
MPWMMINIE MPWM MIN H W {5 GE:
(2] 0 :2%1E MPWM MIN il
14 EA =1, ffifg MPWM MIN H 7.
ADCIE ADC H K i GE:
[1] 0 : 25 1IEADCH .
1: MEA =1, ffi5EADCHIH.
OCPSIE OCP (i fry) Fi it v b faf e
[0] 0 : 25 1EOCP%H i 1 .
1: HEA = 1T HEOCPHI i 1 Wt
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13.9.3. IRCON1 (FPWERFFEE 1)
% 13.39 IRCONL(H Wi =R 2 {7 4% 1)

IRCON1 Hihk= COH A7 {f = OxO0H

A R A 1

‘ CAPTURE! | WDTIF |LVDIF [ IlICIF | MPWMMAXIF | MPWMMINIF | ADCIF OCPSIF

B 5 6 5 4 3 2 1 0

e Y| R/IW R/IW R/IW R/W R/W R/IW R/W R/IW

CAPTIF[7] R (H s v A B TR R) flag.

WDTIF[6] B 1 bR S A7

LVDIF[5] LVD (fi€FL e Aitil) A rbs 25407

lICIF[4] NCH HrbrE

MPWMMAXIF[3] MPWM MAX H W bg A

MPWMMINIF[2] MPWM MIN  ¥idz A7

ADCIF[1] ADCH Wibr E AL

OCPSIF[0] OCPJ i H b b 2.
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13.9.4. IP (h iR FH7eE)
14 AN WHER 6 ML . S TE—AEH, BTN g iR EE— A .
PR EE FE RSB AT . RN SR e B A RS B Y RS N 2R 2 T BN MR B e K )
2 13.40 IP(FR Wi e B & A7 2%)

CGFO062A

CEREIEIAE IPO M IPL ZEs

IPO Hdik= A9H H A = 0x10H
FRWT AL e ) B AE A% O
.......... G5IP0 G4IP0 G3IPO G2IPO G1IPO GOIPO
fir 7 6 5 2 3 2 1 0
K X X R/W R/W R/W R/W R/W R/W
G5IPO[5] H 5 Wi 0
GA4IPO[4] 41 4 s AL 0
G3IPO[3] H 3 Rl it e hihr 0
G2IP0[2] H 2 it degifir 0
G1IPO[1] H 1 Wi e g 0
GOIPOI[0] H 0 H it degifir 0
IP1 Hohk= BOH i1l = OX00H
RIS R AR A7 A 1
.......... G5IP1 G4IP1 G3IP1 G2IP1 G1IP1 GOIP1
B 7 6 5 4 3 2 1 0
A X X R/W R/W R/W R/W R/W R/W
G5IP1[5] H 5 e g fr 1
G4IP1[4] H a4 e gifr 1
G3IP1[3] H 3 e g fr 1
G2IP1[2] H 2 Rt e gihr 1
G1IP1[1] H 1 Rt gih 1
GOIP1[0] H 0 Rt ghihr 1
% 13.41 52k
7H x

2 5] ek IP1[GxIP1] IPO [GxIPO]

Level O K 0 0

Level 1 0 1

Level 2 1 0

Level 3 %= 1 1

X :0~5
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14.10 AL #(ADC)

CGFO062A #21it 8 # 10 fiz ADC. ##ffi45 K1 ADCD[9:0]". 4 IC #ifl A/ FOC HALIEHI i, ADC JEiE 0 fl
TIE 172 HahEY, SR)5 ADC H3hH it i [a] 5 5 I 2 47 % FOCCONT[2]6 K. fEIEHEHIGHL T, ADC #
(e e B AR IR IR BB RYE. s, ADC SFR FIRIEZ % 14.1,

% 14.1 ADC SFR %1%

SFR iR Hhht SAE
ADCCONT ADCHE il 75 17 2% C2H 83H
ADCDLY ADCRFELER (F T"CHO&CH1) C5H 33H
ADCSTR ADCITF Ui 56 40 Fl 5 B 25 A7 o C1H O0H
ADCD1 ADCH ¥R FF 77451 C3H OO0H
ADCD2 ADCH R FF 17 452 C4H O0H
ADCOS L ADCHR# F A7 a0 C9H O0H
ADCOS H ADCHR# 547 a4 im0 CAH 02H

tabccLk by ADCCONT[3] (ADCCKS) setting

ADCCLK // // |

ADC Channel >< ¢Hx by ADCCONT[2:0] (ADCCH) setting

by}ADCSTR[O] (START) for ADC start convert

|
|
} tsheik by ADCSTR[7:6] (SHCKS) setting

|

I
I
I
I
!
I
ADC_TRIGGER ﬂ }
[
I
I
I
I
I
I
I

|
|
) . teocop

! tsu by ADCCONT[6:5] (ADCSH) setting ’ g

h

} Sample & Hold l Convertion I Sample & Hold

1

| |

i
ADCDATARDY | ﬂ

T

| :
ADC_DATA[9:0] XX >< ADC Data Valid

¢

{ADCD2[7:0], ADCD1[1:0]} or {fADCD1[1:0], ADCD2[7:0]} by ADCCONT[4] (ADCDS) setting A

& 14.1 ADC #:3h) 5
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14.1. ADCCONT (ADC ¥ % f58)

24 ADC 7EIEH L MR, #nt R Ranprw, Heh ADC i NifEiE. ADC H%h. ADC SKFERERRRR ] DL

ADC #3352 UG 11 10 Ak 08 (L) 7F ADCCONT SFR Hi% B 1 & AUEAr T % 8 (LK 14.1 fi3

14.2) ;

AL, ADC SEARERIRERI 2h ik B £ ADCSTR 2728 [142[7:6] (SHCKS) 1 (JL# 14.3) . 45 ADC SH#k ik

BIf)5, {F ADCSTR ZFf7#:lf) bit[0)4L3ES “17 , ADC BT 4 KA E: 4.

% 14.2 ADC =l &7 2%
ADCCONT Hitk= C2H {8 = 0x80H
ADC il 547 2%
ADCPD ADCSH][1:0] ADCDS ADCCKS ADDCH][2:0]
fir 7 6 5 4 3 2 1 0
E it RW RW RIW RIW RIW RIW RW RW
ADCPD ADC 51 12 1| 25 47 8%
[7] 0:1E#
1: 5
ADCSH ADCKAEFILRFERT ] (T SHCLK)
[6:5] 00 : 1 clock
01: 2 clock
10 : 3 clock
11 : 4 clock
ADCDS ADC ¥k £ -
[4] MSB [ 10 g LSB
0: ADCD2[7:0] | ADCD1.1 ADCD1.0
1: ADCD1.1 | ADCD1.0 | ADCD2[7:0]
ADCCKS ADC 4 £k $: (ADCCLK)
[3] 0: 24MHz
1:12MHz
ADCCH ADCH#E # il i 1k £
[2:0] 000 :CHO 100 :CH4
001 :CH1 101 :CH5
010 :CH2 110 :CH6
011 : CH3 111 : CH7
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14.2. ADCSTR (ADC Frif#s #1148 & /788)

WIHT— T Tk, 78 ADC IEWAE ST, 4P ADC SR E 17, 31 H ADC 2F(E 8% bito] it 78 1 “1”
i, ADC B ITURREEFE . MHAE RIS, HA CHO il CHL ] LA K, 7 ADCSTR 1 [5:4]
(OPAGAIN, W% 14.3) Fi% B, I H CHO ! CH1 1 MDE Hi{F 425 B Zh ¥ N AE Bk ; ADC i) CH2~CH7 R
H1E CHO f1 CHL ¥ 5 4 Refl FH, BLAES i OPAGAIN [l N 1 f5. M HEENLIKSh#5E), ADC CHO A1 CH1 Hii
KAFHERIWE 14.2 Fiows .

7 14.3 ADCSTR (ADC FFUaH# M B 2 7 4%)

ADCSTR Hitk= C1H S A8 = OXO0H
ADC F UG % B 2 A7 2%
SHCKS[1:0] OPAGAIN BUSY | ----- START
iz 7 6 5 4 3 2 1 0
Byl R/W R/W R/W R/W R X X w
SHCKS ADC KAE AR FR Bhi% £ (SHCLK)
[7:6] 00 : 6MHz 10: 2.4MHz
01: 3MHz 11 : 2MHz
OPAGAIN OPA 153
[5:4] 00:1 10:5
01:25 11:10
BUSY ADCHAAT AR EAL:
[3] 0 : ADCHEH 58 1R
1 : ADCHE#ir:
START ADC HipH %5 {745 (X5 1)
[0] 1: ADC JF 454
R-filter lpcr:ﬁf:n?
P0.0 / OPOP
[————— I g T NN
la 10BitADC | | + 1 IC-fiIter Phase A
B cHo < Teitter R-filter shunt
' Tl + AWV
I PO.1/ OPON 1 J_
Field Oriented | : IC—fiIter =
C ller Uni -
ontroller Unit : | / R-filter | %}Lar?een?
I LjPO.Z OP1P
| _IJ T A%
Ib 10 Bit ADC + 1 Ic‘f'“er Phase B
D n— I -
Chi I <7 C-filter R-filter shunt
I_ —_——— [jPO.SIOPlN 1 '\f\/\’
OPAGAIN IC—fiIter J_
14.2 HF /8 FOC HHLIRB) Y ADC CHO fil CH1 HEF
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14.3. ADCDLY (ADC KRR FE5R)

ADCDLY 271728 ) B FH T LIRS 28 ) CHO A CH1. V¥ iFi &I, g mii. 7F ADCDLY SFR ik
BALRE A S, WA e S R RAE . Fk, ADCDLY §Ii%E 5 OPAGAIN AHF, & T H LIRS ik R

o

BEAh, T LIRS L RCR A MDE H BT, SRR [A) ] Ul FOCCONT % /745 HI42[2] (ADCTRIG,

% 14.5) &E N PWM 828 h i Kl Bk 0, 4R)J57E ADCDLY % B ) ZER I ] J5 T8 Kk .

fE CHO F1 CH1 MER IR R RAE Z J5, MDE K& H ADC H . i ADC H )&, F ol PLAT HAhiEE ) ADC

i, HEA ADC RFERIN 7 WK 14.3 s
% 14.4 ADCDLY (ADC RAEAEIR F 17 88)

ADCDLY Hhtk= C5H A {H =0x33H
ADC RFEIEIR A7 A7 4
ADCDLY[7:0]
fiz 7 6 5 4 3 2 1 0
A W W W W W W W W
ADCDLY
RAEIER A IF] =
ADC RFFAEILINIF] PWM Frequency
# 14.5 FOCCONT. ADCTRIG ik
FOCCONT Hihk= D6H SAI{H = OXO0H
FOC &l 2 f£
ADCTRIG
A
2
it R/W
ADCTRIG ADC fil & (5 A F1 #H B):
[2] 0 : PWMIH s s K AH
1: PWMHER B/ ME
[ i ; oL L
PWM_V i % % % PWM_V i i i
ol [T LT L e L | L] L
PWM max % h\ h h PWM min h }l h
i | 1‘ """""""""" ;‘ """ ~ADC CHO and CH1 au‘ioconversion i ‘ ‘1 “~~ADC CHO and CH1 auhio conversion
Auto Comes | B N i nuto Gonvert [ | | %Zp i
‘ S ol e S5 > > < >
i ADCDLY! ADCDLYi ADCDLYi Ad‘CDLY; AD‘CEﬁLYi ADCDLY!
ADCDATARDYi ’/" |‘i_|'| |‘|‘ ” ADCDATARDYi | ﬁ N |‘i_|'|
ADC interrupt 3 ‘ n n n_ ADC interrupt 3 1|'| 1|'| n
ADC Convert ! i ADC other channel conversion by CPU after ADC interrupt ADC Convert ! A/ADC other channel conversion by CPU after ADC interrupt
by CPU by CPU I N |
ADCTRIG (FOCCONT[2]) = 0 ADCTRIG (FOCCONT[2]) = 1
] 14.3 MDE 5 CUP 23 ADC 46 1) it 1]
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CGF062A el
14.4. ADC HIE&F 78R

H CH2~CH7 ADC ¥4 11 10 A7 544 7 A JAE SR 14.4.1 Y1 ADCD1 f1 ADCD2 SFR ', %A & #T ADCCONT[4]
(ADDS, W% 14.2) M%E. 24 ADCDS=0Hf, Il ADC_DATA[9:0]={ADCD2[7:0], ADCD1[1:0]}; 2 ADCDS
=11, U ADC_DATA[9:0]={ADCD1[1:0], ADCD2[7:0]}.
% 14.4.1ADC %4} %7 /7% ADCD1 #1 ADCD2

ADCD1 Hohk-= C3H S Ai{l = OX00H
ADC Hfa27174% 1

ADCD1 [1:0]
fir — — — — — — 1 0
Bt R R R R R R R R
ADCD2 Hoh-= C4H S Ai{l = OX00H
ADCHE 2747 452

ADCD2 [7:0]
Bit 7 6 5 7 3 2 1 0
Type |R R R R R R R R

14.5.ADC1 1 ADC2 {RisE S frae

FEXT EALIR B FL R 3R AT SRR, MDE ¥ EaiXT WA R Ga F1ib) HE 7 RAFE. TSR RFEN ia A1 ib 5 S2Frill & 1 s
Z IR AEAE [ 58 AL 1R %2, CGFO002A #2144 ia F1 ib B4 10 7w &2 1E (AR IR 5] BV, ). Kk, FOC #:iEd
FIsEFR ia FLN CHO SRAEE+ADCLOS(LAE R IR IR S FE. ); SLbr ib HIEA CHL REEE+AD20S (LA R A K
2[5 K. ).

% 14.6 ADC W & 17 2%
SFR ik Hodik
ADCOS L ADCR A 25 A7 S0 C9H
ADCOS H ADCIRFE A T A7 i 1 CAH
e iR BALE
SFR_PAGE =0 ADCOS1[H,L] ADC1 Offset Value 0x0200H
SFR_PAGE =1 ADCOS2[H,L] ADC?2 Offset Value 0x0200H
*14.7 1 A BT (a) IWFE 7T AT 25
ADC10S L Hihik= C9H (SFR_PAGE = 0) 2 {E =0x00H
ADCLwFEE Z A7 (K 7
ADC10SJ[7:0]
fr 7 6 5 4 3 2 1 0
e it} R/W R/W R/W R/W R/W R/W R/W R/W
ADC10S_H #ili-= CAH (SFR_PAGE = 0) S A8 = 0x02H
ADCLmFEE FF fras w7
----- ADC10S [9:8]
for 7 6 5 4 3 2 1 0
E'~3.{ SN UL U U QU U p— RIW RIW
# 14.8 1 B HLifi(iv) IWFS 75 17 o
ADC20S L Hihik-= COH (SFR_PAGE = 1) S48 = 0XO0H
ADC21mFEH F AF (R
ADC208S][7:0]
for 7 6 5 4 3 2 1 0
Epitl R/W R/W R/W RIW RIW R/W R/W R/W
ADC20S _H Hihik= CAH (SFR_PAGE = 1) HAE = 0x02H
ADC2 (R E wAF 4 im 10
----- ADC20S [9:8]
iz 7 (6 E (4 3 [ 2 1 [0
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15.EEPROM

CGF062A 2N HL Flash #5155, AILATE Flash 55— 5 i 3t 256 17 113/ 5 M T #ERR . 32/5 Hh
HE. Bl AAr A4S EE_ADDR. EE_DATA fl EE_CMD 2 {78835, iXLe2i 78847 T EEPROM SFR T[f .

(# 17.1).
AT EEPROM #F%. SHEE Nr A0, A DUEBUHE G 2 bs &, DU E— a2 25, )5 BHIT F—

M. BN EHIRAEME 15.1 fin. iES0% 15.2, £ 15.3 1k 15.4 T RGN FF%.

% 15.1 EEPROM 27 {753

SFR it P bk
EEPROM EEPROM Function Register A3H
B ik HAE
SFR_PAGE =0 EE_ADDR EEPROM read/write address 0x00H
SFR_PAGE =1 EE_DATA EEPROM read/write data 0x00H
SFR_PAGE =2 EE_CMD EEPROM command 0x00H

. Erase Erase Flag = 1 : is erasing
Erase EEPROM Flow : Erase Flag = 0 : erase down
. Read Read Read Flag = 1 : is reading
Read EEPROM Flow : Read Flag = 0 : read down
Address Write Flag = 1 : is writing
Write Command / Write Flag = 0 : read down
Address

K] 15.1 EEPROM #Fk, 15815 % 6 i FE

Write EEPROM Flow :

71
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C G FO 6 2A ; ""/ megawit family
15.1.EE_ADDR (EEPROM &/ B b & 775%)
% 15.2 EEPROM i&/5 Huli & 77 2%
EE_ADDR | Hili= A3H (SFR_PAGE = 0) | &4l = Ox00H
EEPROM i/ 5 bk
EE_ADDR [7:0]
fr 7 6 5 4 3 2 1 0
M | RW R/W R/W R/W R/W R/W R/W R/W
15.2.EE_ DATA (EEPROM i&/E#iE HF1752)
% 15.3 EEPROM /5 ¥l 27 /7 2%
EE_DATA | Hihi= A3H (SFR_PAGE = 1) | &4l = Ox00H
EEPROM 35 #4E
EE_DATA[7:0]
i 7 6 5 4 3 2 1 0
som | RW R/W R/W R/W R/W R/W R/W R/W
15.3.EE_CMD (EEPROM 142 1E5%)
% 15.4 EEPROM #4241 fi e
EE_CMD | Hili= A3H (SFR_PAGE = 2) | &4l = Ox00H
EEPROM 54
EE_CMD [7:0]
ERS_FLAG WR_FLAG | RD_FLAG | ERASE WR_CMD | RD_CMD
A 7 6 5 4 3 2 1 0
7 R/W R/W R/W RW | - R/W R/W
ERS_FLAG EEPROME [ An G4 :
[7] 1: EEPROM IFZE# %
WR_FLAG EEPROME Fr i
[5] 1: EEPROM IEfEH
RD_FLAG EEPROMi AR AL
[4] 1 : EEPROMIEZE
ERASE EERPOM #F4:
[3] 1: RS
WR_CMD EERPOM 54
[1] 1:5m4
RD_CMD EERPOMiZ a4
[0] 1:Eam4
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mcim\-'.'n family

16. 1445 IIC
C #iPu@ it SCL(P)F1 SDAGIE)Z 5 4R IC 2 MBS . e & n LS 3] 400Kbps (oK) i Sk i &
NCBR[2:0)3%#l47. I1C HERFEHL T 2 AN W(RXIF, TXIF). FHF H3h~4 START. #EE START. STOP {55,
MAEA N ARl START. EE START. STOP 5. S KE(FKAEAAIER N &3 E 2 K 84 A 400pF 1
PR 1C a2 63h. IIC SFR 4R iES %% 16.1

# 16.1 1IC SFR %13

SFR iR Huhik BhfE
lICS NCIRSFAE o ESH 00H
IICCTRL NCH il 75 47 o E9H 04H
[ICAL NCHihE 1257 77 28 EAH AOH
[ICA2 NCHhE2 75 17 2% EBH 60H
IICRWD ICEEE 47 BAH O0H
IICEBT ICIH g8 B LR AL M 17 5% 9CH OO0H

16.1.1ICCTL (IIC #Z#|&FFa%)

% 16.2 1ICCTL
IICCTL Hhik= E9H HAi{E = 0x04H
IIC =4 27 7 5%
IICEN MSS MAS AB_EN BF_EN [ICBR[2:0]
fir 7 6 5 a 3 2 1 0
et R/W R/W R/W R/W R/W R/W R/W R/W
IICEN {FRENCHLER
[7] 0: %511
1: ffife
MSS F MR IR
(6] 0 A
1
*TE B A FF A7 2% 2 AR L A0 B IX ML
MAS FHLHLRE R (N WAL )
(5] 0 : EHLHHE{E HICAL
1: EHLHHEE T NCA2
AB_EN fhk B I AT HEAL. (X ML L)
(4] WREAMAB_EN, B EMEER. —BREMZELR, WEEREIDLERS. MEi%
DLW G, RS RO E TR .. 2 ENERER BB A 255 5N ERR I
7.
BF_EN SERTAE RN, (I EHEE )
(3] W EBF_EN, MEEBF=0Z Hi NS4 Rk G sh 26t . 1E B AL 7E % B MStartif 45 2%
IR R B 2 N ERER W B 28 S BRI AL
IICBR PR R IE R (N ENBE) , HFoscZ&12MHz
[2:0] 000 : Fosc/32 100 : Fosc/512
001 : Fosc/64 101 : Fosc/1024
010 : Fosc/128 110 : Fosc/2048
011 : Fosc/256 111 : Fosc/4096
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CG FO62A ""/ megawin family
16.2.1ICS (IIC IR FFAE8)
#* 16.31ICS
[[s5] k= E8H S A7 {H = 0X00H
IC IR AFAF &
--- MPIF LAIF RXIF TXIF RXAK TXAK RW or BB
fiz 7 6 5 4 3 2 1 0
Byl --- R/W R/W R/W R/W R/W R/W R/W
MPIF {5 1R 26 A T AR AL
[6] IR R, KBS AT AR %
LAIF PP (I FEHLEER)
[5] frrhWibr &, KAE T BEMEER, ZAKRBCEN . ARG F
RXIF Hs o Wibr S AL
[4] FENCRWD (IICHE S Hidh 22 47) I B8 2 i) B8 ) 1 B AL RXIF
TXIF el BOx P bR &
[3] HIICRWD (IIC 5 #iHi 22 47) A T 3R B R A 35 A7 8 I BLALTXIF
RXAK PR LR AL
[2] YONFER, FRORTELL b 5E 8 B s e I B IAE 5
TXAK PEEARAS KB AL
[1] U3 e R 8L E A, L A2 4 1 B (NoACK) BB BR (Ack), I HAL S 2] ML LLHR R B CIRES
RW or BB BRI, BB B gk b/
[0] FHER:
BB : AT AR ENL
WA Mscl=08sda=08 8 4 a3 8, B ALMAL . WA T 1k, AR . 1460 ] LA
WRAFERR, LR R .
MR
RW @ MHUBENC L Z E () BUE (Kik) . MULALTERRES, MAHLEEEIICE Z(SDA)
U . (B
1 __
sﬂ\l/ XX/ >C__7<_i—*x;
| | acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver |
' : intenupt Wit siave ' :
: | pl?ck Iinte held Iow_wr:jile : |
interrupts are service
sct I C?r I 1 2 - 7 il 9 1 2 3_—; 9 I g; I
LS—'FJ ACK ACK LEJ
START or STOP or
repeated START repeated START
condition condition
K 16.1 BARLAE — IR T LM 2 9 fir
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CGFO062A

16.3.1ICAL (1IC Huik 1 F1ERR)

% 16.4 IICAL(IIC il 1 FA728)

[ICAL1 Hihlk= EAH E A1l = OXAOH
IC Hulil: 1 Zi1Eds
IICA1 Matchl or RW1
fir 7 ] 6 | 5 | 4 3 2 1 0
Byl R/W R or RIW
MBS
IICA1 ICHb 12577 2%
[7:1] X e T MHUBE  AN7 A7 bt . 83— AN bk CR B EML), R
Match1 NCALUTHE AL (Y EE)
[0] HICALS N ENFERUC R I HEAHUCECRS , % 60K B o1, HICE LI — A
i, AR .
FEHER
IICA1 CHb 12577 2%
[7:1] AT HNE R R R S 2 @S B L.
RW1 FEWLEE/ SR IRAL
[0] WL B T MStartakRStartfz, WHZACEAE N MHIRW RIS H 25 & HBLENCHAE 5 156
8N, W REHAT . ©HREFMNE FREAE T .. RN, RSB AT 3 Rl
No WHNO, FRRBHAT 3 REHEA. WA,
RW1=1, FHLEE AR
RW1=0, FHL A IEMH L
ST . W . e
i s PP
[ Il I ] 1 11 J 1 J1 J .1
;:é\iﬁgn ADDRESS RW ACK DATA ACK DATA ACK C;I'dciiizn
16.2 RW f77E IIC Huhilk 5 155 8 fir
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megawin family

CGF062A
16.4.11ICA2 (IIC Huilit 2 FFFF5%)

% 16.5 1ICA2 (1IC Hulik 2 Z577-8%)

[0]

[ICA2 Hihlk= EBH HAifl = 0x60H
IC Hulil: 2 Zi1Eds
IICA2 Match2 or RW2
fir 7 ] 6 | 5 | 4 3 2 1 0
eyt R/W R or R/W
MR
IICA2 ICHb 22577 2%
[7:1] X e T MM S A7 hE . 408 — M tbkCR B 0L, eRHaE.
Match?2 NCA2UCHLAL ()
[0] HNCA25 N FENV W BRI HREAH VS RCRS, ZACE IR E L. JICRLTEE — 5
B, e B .
FEHAER
[ICA2 CHb 227 77 2%
[7:1] IXANTAL I IE R 75 AR B 2 A L.
RW2 FEHE B AR R

R E T MStartaiRStartfi;, NHZAEE NMHIRW R IE H . & HIAENCHIAE 5 12
8hr, W REAT . ©HREFMNEE FREVAE T .. RN, R AT 3 Rt

Mo WHHRNO, FRBEHAT ERERER . WEATR.
RW2=1, FH R
RW2=0, FHLAIEM L

16.5.1ICRWD (IIC B ¥IEFE5R)

% 16.6 IICRWD (IIC i35 ¥l 17 4%)

IICRWD Hhdik= BAH S Ai{l = 0x00H
IIC 35 A7 4
IICRWD
A 7 | 6 \ 5 | 4 \ 3 | 2 \ 1 \ 0
KA RW
IICRWD NCELS #idi 747
[7:0] ERR ()M, RS 7 B A7 AR IX
ERIEM A, BN, BiESDAKIEN 7 E X E,

16.6.1ICEBT (IIC [#BEfE 35 H1ER%)

# 16.7 ICEBT (IIC f# B 1535 2717 2%)

IICEBT Hihk= 9CH A8 = 0X00H
[IC Enable Transaction Register
FU EN
iz 7 6 5 4 3 2 1 0
it R/W

FEHER
[7:6] Uigefiipe

00: f&H
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= 08— CGFO62A
01: NCHALBHL /E SDARISCL F i At 152/ 5 Hdh 14 5
100 NCEZBEIAESDA/SCL A — M EINME T, RIE KIEFMEEINCALNCAZH ) Mk
(HMASHE il A7 ) -
11: NICERZLMHERAESDAISCL FAE R —AME IG5
Notice : 1. FU_EN[7:6] ¥ tdift 5 8%, Btk B i EFU_EN[7:6]/2 L2
ML
[7:6] et fe
01: FU_EN[7:6]8 4 R E NOL. HEEIRK.
Notice : 1. FU_EN[7:6] M. 4 fE 1/ 5 205 i B B ONOLH R BRI 2k 75 U SCLRF 4 8t E (i

%)

2. FU_ENI[7:6] N 247 52/ 5 B s % J5 138 B 0L SREU M LA SR s IEE 5 .

3. ERIEHIER RN R), 721 BEFU_EN[7:6] 8012 1, N¥ 4% HUEEE 5|
ICRWDH,

4. FU_EN[7:6] B# i it 525 %E, Hibk B EFU_EN[7:6]/2 A1,
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CGF062A =
17. 753k

CGF062A 4t 1 AMA NS ST IIRE, 1T LU SN AT N (5 5 m P B2 (CAPH_H, CAPH_L) K
B (CAPT_H, CAPT_L) #T4tit (3 19.1) o W@ SNHAE 53 H Wi R N 535 5wk h Wi 4G, e
BN IR S 1 BT 2 R R e B ZAE R R R 9 2 R I AN 3R OK (ECAP_OK) FTpN #i 4 3k OK
(ICAP_OK) , PAXZrWEANTHas T LAVs ), JF B4 BiEFR# K OK #7& (ECAP_OK_CLR & ICAP_OK_CLR)
L “1” B, EHIERR . SRR A SR AR LA F 1 SFR, HIEAF M H 4 (R 17.2) .

megawin family

#* 17.1 i3k SFR A
SFR iR Huhk ShfE
CAPCONT WK A7 DDH 03H
kA KES
CAPT L PN LS N [\ el ] D9H O0H
CAPT H iR A K G T DAH O0H
ik E K ES
CAPH L R E P KESITHMEF T DBH O0H
CAPH_H WRE TP KES TR DCH O0H
#* 17.2 Fi3kiH 3 SFR
SFR iR Hihk
CAPCONT BN DDH
2¥ iR SAHfE
SFR_PAGE =0 EXT_CAPCONT | Ahffz il 25 f7 4 0x03H
SFR_PAGE =1 INT_CAPCONT | P42l 25 /7 4 0x03H
SFR iR Hiht
CAPT L A W SR D9H
CAPT H W FUHKE S =T DAH
2 #iR SAE
SFR_PAGE =0 EXT_CAPT[H,L] | /NS R I B Gu it Z A7 e 0x0000H
SFR_PAGE =1 INT_CAPTI[H,L] | W& HRE K S Z 7 4e 0x0000H
SFR iR Hohk
CAPH L BN L NN W] DBH
CAPH_H R T KRG DCH
2 #iR SAE
SFR_PAGE =0 EXT_CAPHIH,L] | 4k s P K Gt S A7 8 0x0000H
SFR_PAGE=1 | INT _CAPH[H,L] | WHABHHIZRm H T KIS T3 A7 4% 0x0000H
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megawin family
17.1. 4R HE3R

ARG LA CAPL 8% CAP2 Rk #%, BB 70 R bit[4] (CAPPINSEL) filin. Bb4bh, W] DUAR#E 4

NESHIFAMAKE (H ECAPCKS 73K 19.1.1 F i E) SRIERST PG ST THERI R BhAI %, IR AL AT DUBE 4 36
THEEs R, TP SEEHIE SR PR R R R, SAME SR, R Rk, ECAP_OK fri&
BB N “1” . PRl “1” 5N ECAP_OK_CLR, LK ECAP_OK FrEidkl “07 (K 17.1) .

17.1.1. EXT_CAPCONT (4MBf5 B H3RIE H 7 a%)
£ 17.3 SIS S IR ) 2 A7 A

EXT_CAPCONT Hihi-= DDH (SFR_PAGE = 0) HA7{H = 0x03H
P S EREE P 2l
ECAP_EN ECAP_OK | ----- CAPPINSEL | ECAP_OK_CLR | ECAPCKS|[2:0]
A 7 6 5 4 3 2 1 0
R R/W R/W X R/W W R/W R/W R/W
ECAP_EN A SR AT g
[7] 0: 25 1EAhsa 3k
1: fH RSN Ik
ECAP_OK AR FROK
[6] 0 : SBAE S gk
1: AhEBs Sk e A, @il “1” 3] ECAP_OK_CLR RiF%E
CAPPINSEL AN SR AN 5] L B
[4] 0: CAP2(P0.7)
1: CAP1(P0.6)
ECAP_OK_CLK AR TR OKIE %
[3] 51" ki %E ECAP_OK fir
ECAPCKS AN A BRI B e B
[2:0] 000 : 48MHz/4 100 : 48MHz/64
001 : 48MHz/8 101 : 48MHz/128
010 : 48MHz/16 110 : 48MHz/256
011 : 48MHz/32 111 : 48MHz/512
ECAPCKS
ECAP_EN
- ‘ EXT_CAPT[H,L] ‘ _‘
CAP1/CAP2
‘| EXT_CAPH[H.L] ‘_I |
EXT_CAP_INT _I_
ECAP_OK - {,,'

| | |
1 o\ 1
ECAP_OK_CLR ! ! ) !
I I I
i i i
I I I
I I I
I I I
\

I I I
I I I

EXT_CAPH[H,L] >< External Capture High Level Count Number >< External Capture High Level Count Number ><

I
I
i
EXT_CAPT[H,L] >< External Capture Preiod Count Number >< External Capture Preiod Count Number ><
I I —
17.1 AMERHER A e 571
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megawin family

17.1.2. EXT_CAPT (S5 SR B B TFR)
AN IR W R AR, B TSNS TR AR K R EUE S, B E RO IR A K E .

A 17.1 FiR.

# 17.4 EXT_CAPT (UMb 15 S TR ST E 547 58)

EXT_CAPT_L Hihi-= D9H (SFR_PAGE=0) A {H = 0x00H
HNEAE 5 IR T B R

EXT_CAPT[7:0]
fir 7 6 5 4 3 2 1 0
A | R R R R R R R R
EXT_CAPT_H Hihi-= DAH (SFR_PAGE=0) A {H = 0x00H
SMEIE SRR T e

EXT_CAPT[15:8]
Bt 17 6 5 4 3 2 1 0
Type |R R R R R R R R

17.1.3. EXT_CAPH (#MHfE S HIRE B 748)

E-E RIS ER= N =R /5 Bl S P 116 R TN SRR S G D (e i (] N R K R TN Rl T4 SN S LR P A £ BTN
THEUF N SR RHTE . AN 17.1 P

# 17.5 EXT_CAPH (JMEBAE S5k m T B A 7 4%)

EXT_CAPH_L

O R PN G L S e ALl

Hihi-= DBH (SFR_PAGE=0)

E i1l = OX00H

EXT_CAPH[7:0]
for 7 6 5 4 3 2 1 0
¥ | R R R R R R R R
EXT_CAPH_H Hihik= DCH (SFR_PAGE=0) A {H = 0x00H
HNEAE S R T e

EXT_CAPH[15:8]
for 7 6 5 4 3 2 1 0
¥ | R R R R R R R R

17.2. WERHE3R

W IR SR AEE R B INT_CAPCONT (3£ 17.6) , WE LW FERFH bit[4] (n_CAP_In) ffizn. b4k, wJLR
PEING S E WK E (1 ICAPCKS 7E5£ 17.6 I B SRIEFEH T -0l kM5 5 m g, ax mr DUEE Gy 3 v
AP, JEREEGERE S S K E R AR E R . NG SHIRERSE, R, ICAP_OK 5
BB RN “1” . HARGH “1” 5N ICAP_OK_CLR, A H8K ICAP_OK brEERN “0” O .

17.2.1. INT_CAPCONT (A &#B{5 SR 6] 17 88)

% 17.6 INT_CAPCONT (PN Al 5 4 SR % il 75 17 )

INT_CAPCONT Hihi-= DDH (SFR_PAGE = 1) S48 = 0x03H
S 4 R
ICAP_EN ICAP_OK | ----- INT CAP_IN | ICAP_OK_CLR ICAPCKS[2:0]
oz 7 6 5 4 3 2 1 0
R R/W R/W X R/W W R/W R/W R/W
ICAP_EN BB SR AE B
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""'/ mcim\-'.'n family CG FO62A
[7] 0: 251k Py 3k
1: e Py R IR
ICAP_OK MBI ZROK :
(6] 0: WHE 5Hk+
1 WS SR e, BidE “1” #) ICAP_OK_CLR RiE®E
INT_CAP_IN BEEGERIPAE /T
[4] 0 : A ofar A\
(R E/TNE TN
ICAP_OK_CLK P IR OKIG %
[3] H“1" RIEE ICAP_OK fif
ICAPCKS SR R PrE
[2:0] 000 : 48MHz/4 100 : 48MHz/64
001 : 48MHz/8 101 : 48MHz/128
010 : 48MHz/16 110 : 48MHz/256
011 : 48MHz/32 111 : 48MHz/512
ICAPCKS
ICAP_EN
- ‘ INT_CAPT[H,L] ‘ .
INT_CAP_IN
‘| INT_CAPH[H.L] ;‘I |
INT_CAP_INT _I_
ICAP_OK - 7

| ‘ |
1 | 1
ICAP_OK_CLR ! ! ) !
| | !
i i ‘
| | !
| | !
i i I
| J

| | !
I | |

INT_CAPH[H,L] >< Internal Capture High Level Count Number >< Internal Capture High Level Count Number ><

INT_CAPT[H,L] >§< Internal Capture Preiod Count Number >K Internal Capture Preiod Count Number ><
Bl 17.2 PRIl R IR
17.2.2. INT_CAPT (A#E SRS HFFR)

M EA IR B R AR, BR T P A O N B I SR EUE A, B RO R S R K . TR
17.2 fizR.

# 17.7 INT_CAPT (M & S i R A B3 A748)

INT_CAPT L # k= DOH (SFR_PAGE=1) hi{f = OXO0H
N EE SR B UK

INT_CAPT[7:0]
fir 7 6 5 4 3 2 1 0
*#m  [R R R R R R R R
INT_CAPT_H H#iik= DAH (SFR_PAGE=1) hi{f = OXO0H
WER(E SR =

INT_CAPT[15:8]
fir 7 6 5 4 3 2 1 0
*#m  [R R R R R R R R
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17.2.3.INT_CAPH (R #{5 5H#HFR= B P EFFE)
AR AR B, ESIE R U UG R B A . A EE IR W R AR, el SN

LT ESMN 7
THER S S o e . IR 19.2.1 iR
7 17.8 INT_CAPH (W HB {5 T T B3 A7 28)

INT_CAPH_L H#i k= DBH (SFR_PAGE=1) hi{f = OXO0H
R 5 Fl R P R B

INT_CAPH[7:0]
fir 7 6 5 4 3 1 0
x#  [R R R R R R R
INT_CAPH_H k= DCH (SFR_PAGE=1) 4 hi{f = OXO0H
R R N L n Stk 2 o]

INT_CAPH[15:8]
fir 7 6 5 4 3 1 0
x#  [R R R R R R R
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18. Feyk MERVEE T (MDU)

MDU s&—Ffh i EEARPrE RS, CGFO02A BEWHATHIMAY REARIZHE .. FrEBIEAEE 51
VB BRVEBORISE SBAE A% E MDO-MD5 %4728 % . #ithifi MD_MODE #l MD_CONT #fiastz . XF MDU HIAFAT it 5

478 o5 HARE S MDU SZEF 5 PR32 £7/16 A7 [Rik. 16 £7/16 il ik, BAAIE—1k.

# 18.1 FeE BRI HL TG (MDU)

Ve n

7

SRR

SFR ik Hoht BAHE
MD_ CONT MDU#z il %5 77 8 ADH O0H
MD_MODE MDURRE A il 27 77 2 ACH 10H
MDO T liE % A7 20 AEH OO0H
MD1 Tl F A7 ol AFH OO0H
MD2 FeFRiL A7 452 B1H O0H
MD3 FelRi A7 453 B2H OO0H
MD4 FelRiL 2 A7 ad B3H OO0H
MD5 FeFRiZ 7 A7 455 BAH OOH
18.1.MD_MODE (MDU R & 77 5%)
% 18.2 MD_MODE (MDU #3451 27 77 2%)
MD_MODE Hiht= ACH HAfH = 0x10H
MDU #2042 1] 75 17 2%
--------------- MDUF MDUS
fir 7 6 5 z 3 2 1 0
et X X X R X X R/W X
MDUF MDU 5¢ Bibn &AL
[4] 0: MDU fr-.
1: MDU & 5 K.
MDUS MDU £F 5 i% £
[1] 0 B ZiHE.
1 EHFEITE.
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18.2. MD_CONT (MDU #&#| & 77.8%)
# 18.3 MD_CONT (MDU | %5 /7 4%)
MD_CONT k= ADH S AH{H = 0x10H
MDU 1 il %7 174
MDEF MDOV SLR SC[4:0]
for 7 6 5 4 3 2 1 0
*(#H | R R RW RW RW RW RW RW
MDEF MDU ##iR bR G4
[7] PR — MR PAT AR CU A — AN AR IR OB 5 AF 3 8 5O TR«
MDOV MDU i b5 EA7:
[6] MDU 4 & A it
SLR T 7
(5] 0: AL
1: [ AL
SC EAATR et
[4:0] M EANFTE O, KRR AERIE. B, SC4:0)E & HATIIE— LR Ar 1R KL
M5B IR R A, KRR AR . B ALKt S N SC4:0]EvE, H SC.4
& MSB .
18.2.1. MDEF

MDEF H{i AR ERREAEPATA Y CYH A —NRRIZ FYH I B E BTSN EPWED o BRAs ENLHIZEXT MDO
F-RENBEN A3, 8 =MEBRAERE MD3 GRIESBALEED) 5L MD5 (FRi%) Mo Bdg & 25 .
R bR EAE DL IO R R E

7E MDU #/ERI S — B (EHRSIEiHH Rl . A% MDx & 174 (MDO-MD5 fil MD_CONT AT —4N) 1
Uil 1E S FARRAR ENLHI MDU #2558 B, X —A MDx FAE 8 3L A . ERXFEN T, #E T
rigbrd, HIFEAFW . RATEX MD_CONT F/7as AT )5, Ao H B E. BRbs &g R,

18.2.2. MDOV

MHEILL R B, S E MDOV i i As &

FR A2

45 BT FFFFH KI3ikic 4,

WREE 7 MD3 [ ('MD3.7'='1) &EA BARE G IA—1k.

MDU RIS & iR S IR AR 2 Bt i Ar . TR, W bR & s e LEBE N
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18.3.MDO — MD5 (F[RIEEF1E5%)
% 18.4 MDO — MD5 (Jefa %5517 4%)

MDO Hifk= AEH i1l = OX00H
PRI A% 0

MDO[7:0]
fir 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
MD1 Hitk= AFH i1l = OX00H
FelriF o fras 1

MD1[7:0]
fir 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
MD2 Hodk= B1H i1l = OX00H
PRI A8 2

MD2[7:0]
fir 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
MD3 Hodk= B2H 71l = OX00H
Pl A48 3

MD3[7:0]
fir 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
MD4 Hohk= B3H 71l = OX00H
PRI A7 RS 4

MD4[7:0]
fr 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
MD5 Hifk= BAH i1l = OXO00H
T FRiEFAre% 5

MD5[7:0]
fir 7 6 5 2 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW RIW RIW
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18.4. MDU #AEHER
MDU [ R4 = ANB B

18.4.1. i, MDx &F775%

MDU AZIHAT (TR AL 5 N MDx 27 A7 4 O RAGE 1. AR AL, XF MDO (95 N A2 M 2 — 4
fefio 5T RIVG AL IHEIE N RIURIET, LUE MDU #8415 fa— IR S BRAER R 3k i O #R A .

* 18.5 n# MDx 17 2%
B 32 £i1/16 4ir t 16 £7/16 41 16 £ x 16 hr gﬁ’h
s | M09, VDo, VDO, VDo
o ] o ] ] LSB
MD1 MD1 MD4
Wi W T | T MD1
MDZ MDl o MD2
1 Was
MD3 MD3
WS MSB
MD4 MD4
BB BB A
e MD5 MD5 MD5 MD_CONT
O S Ean S Ean T FR4
18.4.2. P ATBH
EiHIEREF, MDU 5 CPU T, M E5EME, 4 MDUF Atk & A 1(MDUF="1"). ZirELEE Nt
B .
FFRE T EEA S ARIE F AT I 8]
% 18.6 iZHEHATITE]
BIE e 3
3200/1607 vk L7 B 1
167 /1667 1 OFNF i A 11
ik L1 i #A
Bhr T /b3 i ol T K18 AN B E HA(SC = 1FH)
(SC = 01H)
H—1k e/ AN R LOANN i 1]
(SC <= 01H) (SC = 1FH)

18.4.3. \ MDx 725l R

BHFEHIEIE A “MDX” ZFA7 2 AR B, H 55 ) 25 A7 28 UL e AN TR R 45 R .
% 18.7 M\ MDx 27 {725 1 H 45

Bk 32 fir/16 fiL t 16 £/16 fir 16 I x 16 fir giizt

- MDO MDO MDO MDO
(B SEaE] RSz AR LSB
MD1 MD1 MD1
7 R e 3 MD1
%DZ |\qu2 MD2
MD3
BN
MD4 MD4
RPN REALF

B MD5 MD5 MD3 MD3

H et R EF M T MSB
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18.4.4. BAL

ERAHAEY, fEAH(E MDO 2| MD3 Z7 745 1) 32 AL B 8(MD3 ZF 4748 v 5 s A 207 17) 4k ) 2 Bl 4 B AL 4 € 1)
{7 #. SLR fi7(MD_CONT.5)5%E X ¥ #A7 H, fii SC[4:0] (MD_CONT.4 - MD_CONT.0)f8 E it E (A BEN 0).
AR, AR 0HEN MD3 (A, AR 07 MDO 4 i .

18.4.5. 1H—4k

TH#(E MDO 3| MD3 7717 #5 ) 32 i B2 & (1) T A Bl 7 F(MD3 F5- 77 de N i A R 1) ¥l e B A A E I BR . 24
MD3 Z A7 a5 [1) MSB(s i) N AR “17 B, BANEIER TR 1. fEH—Z )5, £ SC[4:0] (MD_CONT.4 -
MD_CONT.O) ) A 25 A ) Ze B A 45 AR R T
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19. 7R TR L (CRC)

CGFO062A 1] CRC #4& IfeH T CRC16-CCITT £ ik X16+X12+X5+1 (& 19.1) . CRC i+ i — &k #5218
LSFR 1 XOR H4711% . CRC Iyen] LA Hr75 $u# f1 Flash Bt CRC 114 (4N 128 =75) . HEEWE 19.2 fr
N, B CRC iME ML R B U0 19.3 Aron. BIEEFMIEHH CRC XSFR #THRE (£ 19.1) .

cq [ o « c o[ 0 ‘—@Di
9

& 19.1 CRC16-CCITT ff)ifi H LSFR & & 4514

—

CRC
Computation

i

4

v

C5 > Co = C7 =1 C8

A
A
A

Cl5 Cl4 Cl13

CRC_DIN

CRC_DOUT

flash_dout

—» CRC_BUSY

Flash «—— CRC REQ
CRC ¢—— BANK_AUTO
Control
Flash Control Signals h CRC STR BANK

= CRC_END BANK

19.2 51 Flash 5t CRC 5224y

3FFFH
Bank 127
3F80H

3F7FH
Bank 126
3F00H

128 bank

CRC_END_BANK —

CRC_STR_BANK —p>

16K Bytes Flash ROM

EX:

CRC_STR_BANK = 0x01

CRC_END_BANK = 0x03

The bank range for CRC computation : (0x01 ~ 0x03) bank

K 19.3 H T ¥ CRC i+5 1/ Bl or
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% 19.1 CRC XSFR %15

XSFR £ Hhhk SHE
CRC_CTRL CRCH I f7 38 1018H 00H
CRC_DIN CRCHi N\ %5 47 4% 1019H 00H
CRC _DOUT L CRCHi T 1T B & 748 101AH 00H
CRC _DOUT H CRCHith s 1T 8w A7 4% 101BH O0H
CRC_STR_BANK FlashtiCRC 5t dh % 51 101CH O0H
CRC_END_BANK FlashitCRC 5 45 R & 5 101DH 00H

19.1.CRC_CTRL (CRC ¥4l 57258)
# 19.2 CRC_CTRL (CRC #5127 47 2%)

CRC_CTRL Hih= 1018H S {A = OxO0H
CRC il 27 47 %%
CRC_REQ CRCBUSY | — | - | | —— | — BANK_AUTO
i 7 6 5 4 3 2 1 0
B w "V [ UUREE | | UUUE SN | — R/W

CRC_REQ CRCiIHIF K
[7] 1: CRCiIHIE K
CRC_BUSY CRCI 54
[6] 0 : CRCIHH 5E 1L

1: CRCit%ii:
BANK_AUTO fEfERCRCHF 5
[0] 0: 251 ( CRC_DIN 154 CRCiI-5).

1: ffife( ZFITCRCITH)

19.2.CRC_DIN (CRC ¥iE &7 5%)
# 19.3 CRC_DIN (CRC it % 17 4%)

CRC_DIN Hifk= 1019H HAifl = 0OX00H
CRC #y N Bl T (7 4%
CRC_DIN [7:0]
iz 7 6 5 4 3 2 1 0
eS| R/W R/W R/W R/W R/W R/W R/W R/W

19.3.CRC_DOUT (CRC ¥ i8R & 72 82)
# 19.4 CRC_DOUT (CRC %1 H! $5 ¥ 25717 2%)

CRC_DOUT L Hihk= 101AH 2 AE = 0X00H
CRC Output Remainder Data Register Low Byte
CRC_DOUT [7:0]
iz 7 6 5 4 3 2 1 0
7 R R R R R R R R
CRC_DOUT_H k= 101BH S {A = OxO0H
CRC % A7~ B4l A7 A7 2%
CRC_DOUT [15:8]
b7 "% 17 s | a4 [ 38 [ 2 | 1 | o
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%M | R R | R | R | R R R | R
19.4.CRC_STR_BANK (¥t CRC i+ HAIHEHREF|)
#* 19.5 CRC_STR_BANK (#t CRC i+ Hifltrth & 5])
CRC_STR_BANK #idk= 101CH S AAH = OxO0H
Flash Bt CRC i Hi i & 5]
CRC_STR_BANK
fi 7 6 5 4 3 2 1 0
KA RW RW RW RW RW RW RW RW
CRC_STR_BANK Flash¥tCRCIIH i & 71
[7:0] 0~127
19.5.CRC_END_BANK (¥t CRC tFEZRHRE5|)
# 19.6 CRC_END_BANK (Ht CRC i+ 5 &5 & 5])
CRC_END_BANK k= 101DH S AAH = OxO0H
Flash Bt CRC {1545 bz 5]
CRC_END_BANK
fir 7 6 5 4 3 2 1 0
eS| R/W R/W R/W RW R/W R/W R/IW R/IW
CRC_END _BANK Flash¥CRCIIHH 45 i % 51
[7:0] 0~127
JiA: 0.30 ChreeGoal
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19.6. 5@ PWM

CGFO062A > #ff—A~ 16 s fi@ A PWM frd, FFHAR S==tbisINAHE (F 19.4) . IPWM ##H|F1i%E XSFR
W 19.7 fis.

48MHz

IPWM Pin
output

K 19.4 MSLIE PWM RS

% 19.7 IPWM XSFR %15

XSFR iR Hudik ShfE
IPWM_CYC L ST FH PW MR A 1 1020H 02H
IPWM CYC H 3738 F PW M R ) i 1 1021H O0H
IPWM_DUTY L M7 IE FPWM & 25 B 1022H FFH
IPWM_DUTY H HO7IE FPWM & 25 e 1023H FFH

19.7.1PWM_CTRL (M@ PWM &2 8%)
# 19.8 IPWM_CTRL (B 738 H PWM il 25 17 2%)
IPWM_CTRL k= 1024H A1 = OxO0H
M7 PWM $5 1) 27 17 58
IPWM_MODE IPWM_EN

A 7 6 5 4 3 2 1 0
EL T p— RIW RIW

IPWM_MODE Pl ST 38 PW MR 2% $5:
[2:1] 00 : & fHil{I%
01 : sl &
10: mAEM
11 RAE
IPWM_EN PhSTIE FH PWMAE RE:
[0] 0: %41k
1: ffRE.

19.8.IPWM_CYC (Jh 5@ PWM JE HH & 7745%)
# 19.9 IPWM_CYC (M 7@ B PWM J& 3 27 /7 4%)
IPWM_CYC_L Hudik= 1020H B Ai{E = 0x02H
PSTIEFH PWM & 325

IPWM_ CYC[7:0]
iz 7 6 5 4 3 2 1 0
O] RIW RIW RIW RIW RIW RIW RIW RIW
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IPWM_CYC_H Hhdk= 1021H S Ai{l = 0x00H
FhSTIER PWM JE A
IPWM_CYC[15:8]
fr 7 6 5 4 3 2 1 0
Bt R/W R/W R/W R/W R/W R/W R/W R/W
19.9.IPWM_DUTY (MA@ PWM 5 L EF17ES)
% 19.10 IPWM_DUTY (M@ PWM 5 25 L %547 8%)
IPWM_DUTY_L Hhdik= 1022H HAifE = OxFFH
PSTIEFH PWM (5 45 EU AR
IPWM_DUTY[7:0]
iz 7 6 ) 3 2 1 0
KA R/W R/W R/W R/W R/W R/W R/W R/W
IPWM_DUTY_H Hihik= 1023H HAifE = OXFFH
FSTIER PWM 528 B e
IPWM_DUTY[15:8]
iz 7 6 5 4 3 2 1 0
KA R/W R/W R/W R/W R/W R/W R/W R/W
R4 0.30 ChreeGoal
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19.10. B4k RF/IR 15 S8

H2E RF/IR 15 5 05 Th e 8 i 5 s 2R B 31T B s, iZ MRS Thae 2 ilid IR RS XSFR 5 & Bk i A2 A
JE S . R ARADEHE N 48 47 . B W] LAARRD RF He SR bl sl b i AR i HE i . AEI AN 19.5 s . 5 2R RF/IR
= SRS T REAE S XSFR 1% 19.11 k.

NS
Vce
‘{ -
RF Data
Receiver [~

L
B IR1 or IR2
Veo —— > CGF082A
T

Control Board Data
T

19.5 CGFOB62A Ff.L fifhith (1 75 HE I

% 19.11 H.28 RF/IR {55 f#hY XSFR 41 3&

XSFR i Huhk SAfE
IR_DEC SET IREHE M v B A A7 4 1038H 00H
IR_ DEC_CTRL | RELCHE fife R 428 11 23 A7 3 1039H O0H
IR HEADER 71 L IR Sk DX L AR 45 2 A7 3 103AH 80H
IR HEADER 71 H IR Sk DXL A o 15 2 A7 103BH BBH
IR HEADER 72 L IR Sk X 452 Ja FA R 5 27 A7 3 103CH O0H
IR HEADER Z2 H IR Sk X 452 Ja) A oo 15 B A7 103DH 7DH
IR STOP Z L IR 5 1 DX 3 o) AR 2 0 3 A7 103EH 80H
IR STOP Z H IR 5 1 DX 35 o) 1 v 1 o A7 103FH BBH
IR_DOUTO IRAFERS i 254 =150 1040H O0H
IR_DOUT1 |RAFERS it 25d 7= 19 1 1041H O0H
IR_DOUT?2 |RAFERS it 25dl =15 2 1042H O0H
IR_DOUT3 IR 4 H 2hds 7153 1043H O0H
IR_DOUT4 |RFFERG 6t Hhdl =154 1044H O0H
IR_DOUT5 IR 4 H 24 7155 1045H O0H

19.11. IR_DEC_SET (IR Bk B F175%)
T ¥4 RF/IR (55 A 2358, RAEME T IR_DEC_SET & B HAF, At /7 & B A1 AEZE R .4 RF/IR %t
PEEM (% 19.12) . W LIFE IR_DEC_SET #Ffideh W B W HUE & 5A % (IR_DEC_SET[7], 19.6) . EUH
WAL fERL i (IR_DEC_SET[5], Kl 19.7) LRI —4Ar2& MSB 5 LSB (IR_DEC-SET[6], Kl 19.8) %.
R RIS S04 HEADER, WA E HEADER & i AKE (£ 19.14) FMYEKHSFR K (£ 19.15) ;
XtF STOP, R FEEKE —AHEKE (F 19.16) . M4, " RUREM S S 1 HEADER ¢ STOP K& (%
19.12 /) DEC_CLK_SEL % &) KikFH T8 S ah s, 1Xn) DLREG oy 35 1508 o 103 O S 83U 215
FRE.

% 19.12 IR_DEC_SET (IR $¥E ffthd i B 517 4%)

IR_DEC_SET Hiht= 1038H S 748 = 0X00H
IR ¥ it i B 27 17 2%
HEADER_EN DOUT_REV DIN_TYP DIN_DB DEC_CLK_SEL
I 7 6 5 4 3 2 | 1 | 0
B3t} R/W R/W R/W R/W R/W
HEADER_EN HEADER# i N\ $4f
[7] 0 : TLHEADER
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1: HHEADER

DOUT_REV IR 4 H 25080 S )

[6] 0: HMANEIE £LSB
1: B MMAEHEMSB

DIN_TYP i N A

[5] 0 : Hdi 271

FRER] FFS . 52> 50% -> Din = 0 525 ki< 50% -> Din =1
1 Fdm i ao:
FRER] F A 525> 50% -> Din = 1; (5% < 50% -> Din=0

DIN_DB_SEL i NHE L RN )16 5
[4:3] 00:0ns

01:250 ns

10 : 500 ns

11:1000 ns

DEC_CLK_SEL AR e T B A0 2 U
[2:0] 000 : 24 MHz

001: 16 MHz

010: 8 MHz

011: 6 MHz

100 : 3 MHz

101: 2 MHz

Data With Header :

HEADER | HEADER . Serial Data : Max. 48-bit

>l STOP
Zonel Zone2 ' Zone
- m m H
- HEADER “HEADER ‘ Serial Data : Max. 48-bit ‘ ‘ STOP
Zonel Zone2 ' Zone
Data Without Header :
» Serial Data : Max. 48-bit . STOP
' Zone
OR <|
. , . o ,
e Serial Data : Max. 48-bit . STOP
' ' Zone

19.6 SkAME A5 5 Rib

94 JiA: 0.30
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< Tl
4
| < > |
One Data Bit Period: T

Bl 19.7 i N\ EdE R Ak
IR_DEC_SET[6] (DOUT REV) =0 : first input data is LSB
Input Data Sequence
" MSB !

T1>T/2:Data=0

CGF062A
IR_DEC_SETI[5] (DIN_TYP) =1 : Data Type 2
A I 7
—» T2 - —» Tl € T2 —»
Y
T1<T/2:Data=1

»
'

LSB

»
'

IR_DEC_SET[6] (DOUT_REV) =1 : first input data is MSB
Input Data Sequence

 19.8 %y H i S m ik

i 4%: 0.30
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19.12. IR_DEC_CTRL (IR 335 f#ro 5 Hi & /75%)

AP IRL 8 IR2 ARk FR RS SN, WE 77k WEk 19.13 7 IR_DEC_CTRL 7 478% (IRIN_SEL) HIfZ[6]HT7R.
2 IR_DEC_EN (% 19.13 f/[7])) WEN “17 B, WM HANGE ST . P85 5 WS 58,
IRDEC_OK Fr&i i e &N “17 , MR JE AR E SN IR D4 H 2728 (R 19.17) « HF%A0K “1” 5
IRDEC_OK_CLR (% 19.13 fi[0D , A ft¥ IRDEC_OK br&ifkA “0” .

E.

# 19,13 IR SRR %517 5

IRDEC_CTRL Hihk= 1039H S Ai{H = OxO0H
IR H s AR 42 1] 23 A7 A
IR_DEC_EN IRIN_SEL IRDEC_OK - | -- |-~ | IRDEC_OK _CLR

(2 7 6 5 4 3 2 1 0
70 RIW RIW RIW Y
IRDEC_EN IRfFAD fi BE:
(7] 1: I REIRAAERY
IRIN_SEL | R A B 50 0 oy N\ 226
(6] 0 : IRMARSELHE A 5] BICH3% A

1 IRFERSEHE A5 BICH7 5 A\
IRDEC_OK IR%i NSRS OK bR &
[4] 1: IRINRIL5ER. 5 “1” 3] IRDEC_OK_CLR f7ikiE%.
IRDEC_OK_CLR EZ IR S OK bR
[] 1: 5 “1" ki5%E IRDEC_OK #5&.

19.13. IR_HEADER_Z1 (IR kX 1 A FEE)

% 19.14 IR #¥E L X4, 1 FIAZ 74
IR_HEADER_Z1 L Hitik= 103AH 274 = 0x80H
IR #dkE Sk X 35k 1 F W27 A7 Al =4

IR_HEADER_Z1[7:0]
fir 7 6 5 4 3 2 1 0
ayit) R/W R/W R/W R/W R/W R/W R/W R/W
IR_HEADER_Z1 H Hi4l-= 103BH 5 71 = OXBBH

IR Hodh Sk DXk 1 J 195 47 & v 1

IR_HEADER_Z1[15:8]
fr 7 6 5 4 3 2 1 0
K] RIW RIW RIW RIW RIW RIW RIW RIW
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19.14. IR_HEADER_Z2 (IR ##fi3k X35, 2 A HFHFH)

# 19.15 IR kX3 2 I A A7 A%
IR_HEADER_Z2 L Hiht= 103CH S {74H = 0x00H
IR s 3k XI5 2 J& A 25 A7 2k 710

IR_HEADER_Z2[7:0]
fir 7 6 5 4 3 2 1 0
A R/IW R/W R/IW R/W R/W R/W R/W R/W
IR_HEADER_Z2 H Hiht= 103DH S A7MH = 0x7DH

IR Hodfs Sk X35 2 J ] 2r 47 4 v 79

IR_HEADER_Z2[15:8]
Yt RIW RW RIW RIW RIW RIW RIW RIW

19.15. IR_STOP_Z (IR B E 1L X B E i &F 7 5%)

2 19.16 IR H¥m 1= 10 X I HH B A7 2%
IR_STOP Z L Hhhlk= 103EH HAi{l = 0x80H
IR #4510 X 35 i A7 2 2y

IR_STOP_Z[7:0]
iz 7 6 5 4 3 2 1 0
K ) RIW RIW RIW RIW RIW RIW RIW RIW
IR_STOP Z H Hihk= 103FH 5 7H = OXBBH

IR Hodha 45 1 [X 3] 391 2 47 85 e 1

IR_STOP_Z[15:8]
b 7 6 5 4 3 2 1 0
KT RIW RIW RIW RIW RIW RIW RIW RIW

19.16. IR_DOUTO~IR_DOUTS5 (IR %% H & 772% Byte0 ~ Byte5)
# 19.17 IR fihd % H 27 77 4% ByteO ~ Byteb

IR_DOUTO Hbhk-= 1040H 52 RiAE = OXO0H
IR fifthich i H #4715 0
IR_DOUT [7:0]
iz 7 6 5 4 3 2 1 0
Byt R R R R R R R R
IR_DOUT1 Hihl= 1041H 52 R4l = OXO0H
IR fifthich i H i 715 1
IR_DOUT [15:8]
tr 7 6 5 2 3 2 1 0
Byt R R R R R R R R
IR_DOUT2 Huhl-= 1042H 52 RiAE = OXO0H
IR fifthich i i H i 715 2
IR_DOUT [23:16]
T s 5 [ 4 [ s [ 2 ] 1 | ©

ChreeGoal i A<: 0.30 97



3

= .
CG FO62A ""/ megawin family
Type| R R R R | R
IR_DOUT3 Hih= 1043H S {A = OxO0H
IR fifth %y b £ i 715 3
IR_DOUT [31:24]
bz 7 5 4 3 2 1 0
7 R R R R R R R
IR_DOUT4 Hihik= 1044H S 748 = 0XO0H
IR ffthd i b £l 715 4
IR_DOUT [23:16]
bz 7 5 4 3 2 1 0
7 R R R R R R R
IR_DOUT5 Hihik= 1045H S 748 = 0XO0H
IR fifh %y b £ 715 5
IR_DOUT [31:24]
bz 7 4 3 1 0
KM R R R R R R
A 0.30 ChreeGoal
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19.17. HEE AL

CGF062A X Fr# B2 ArIhEE, WP A REM RS . T E RS AL DhRear L AR B % H . W E AL
XSFR 0% 19.18 i,

#* 19.18 A E AL XSFR %
XSFR iR Hudik ShfE
SOFT_RST KEY WA RN B A 1028H O0H
SOFT_RST_EN AT RE P AT AR 1029H O0H

19.18. SOFT_RST_KEY (B#4ENMNEBHFES)
% 19.19 SOFT_RST_KEY (¥ 8 hr 3512747 2%)

SOFT_RST_KEY Hiht= 1028H S {71H = 0x00H
WA AN B A3
SOFT_RST_KEY [7:0]
fir 7 6 5 4 3 2 1 0
78 R/W R/W R/W R/W R/W R/W R/IW R/IW

WA B AR, DS N =AM E EAAH, 55HMASHEISOFT _RST_KEY, {#R¢SOFT_RST _ENA R H
Ao

B A2

MOV SOFT_RST_KEY, #AAh

MOV SOFT_RST_KEY, #55h

MOV SOFT_RST_KEY, #A5h

19.19. SOFT_RST_EN (8/4-E M fH gk F175%)
% 19.20 SOFT_RST_EN (¥ 52 i fd it 25 17 2%)

SOFT_RST_EN HihF= 1029H 5 hr{ = OX00H
BB R TR
SRST EN |  —m | - | - | = | [ I =
fir 7 6 5 Z 3 2 1 0
2R W X X X X X X X
SRST_EN B E AR
0: 22154
1 ffRERAE AL
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19.20. HHLFER]E (MDE)
19.20.1. MDE %45

q >

Vd N ‘

dq

&l 19.9 MDE 2§y

CGFOX2AXX 3 ¥F PMSM W43 € Mz A1 FOC =41, ZRfafiidiniEl 19.9 Fon, HAPaE 6 NMEtiltk, WisdEE
FIFR . HRIEHIFR . SMO BT BAL5 .. SVPWM 514, AAGRASH A0 AL bR AS #r

H5E, I AR AR PR = AR B ALY ja A ib AR RS SR HONE LS EAEROE AN o AUiB(E5 . FIRF,
HUE Vd Al Vg B I AR A R OB IE S B AR R R . #E SMO # AL EMTHB P Va, VBES. X
e IEZE MR RE T ia . iB . Va RV B RME BRI A EE S or MEHEE T wr.

FEE FZAR I, RS o s M SRR LS 5 o r T s B2 P i 8 v SR AR 1 Teo Te R HIRIE
HHRE R TR S, SR R AL EE S O r, AR, iR IE S RRE SRR S
ARG T 1d A 1g, VENERREHERE R BHE T, %38 0 F A B A SRR R vd A
Va, SRJE AL KR A e ok B R AR R Vs AT Vg B o = A LI BIHE R Va. Vb T Ve,

SVPWM 5| 85 A S e i LB R BK 58 R A5 55 PWMuvw A PWMxvzo 2 DXCHR AR VLR 1) D BE Ui IR AE LR %
TEAHT ] -
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19.21. AAFRAE il

19.21.1. ARFRABHARLRLEH

|d le ia
. PARK - _ CLARKE “
| Transform g Transform ib

B 19.10 AR FRAR AR LR

19.21.2. Fhik (Clarke) Z5#t

BN EFRAREFR N Clarke 288, K DLE T AFUER) =5 —4ibbr RSB Wi 24 L, RFHERIEE (LK
19.11, Hdvia. ib flic MBI .

AB
b i, ia
- -——
_ CLARKE
A== 15 Transform ib
|
—Pp pa,o
lo,

latlh+1c=0
|q=|a

lg=(la+2elp)/ V3

& 19.11 Clarke 754
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19.21.3. W% (Park) Z&#

FEX—mi b, B THRERE DIRNIERL RS L, RGN o-B. RN — ST HOE i
B RSt . 12 BT PARK A8 H#, B 19.12 s . XA XU @ e A br RALFRN d-q Bl © IR 1A 5

B
q A
] .
Cl \ d - PARK .
.- I Transform g
|, Mls ld (% ¢
q | b O

19.21.4. AFFTHFAELRIKFRAZE

l[d=laecosOr+IBesinbr
l[g=-laesinfr+I3 ecosOr

& 19.12 Park 45#

ESTCR 2| 2F 7 8% /E FOCCONTI[6:4] (Muhl:: D6H) w, 24i#E N SMO # 74 B H LR, ESTCR M LI E ia

B 4anstb. EZ 0 FRH A ESTCR B8,

FOCCONT Hihik-= D6H S Aifl = 0OX00H
FOC &l 7 {745
PI ESTCR INV ADC PLL SPEED
/A CLEAR 6 5 4 ADCD TRIG EN EN
it R/W R/W R/W
ESTCR lo AT IR ERLIRAEHEL B ( 45 SMO 747 B AL E R R )
[6:4] 000 : HIfRME X1 100 : HfifE/R2
001 : HyME X2 101 : Hfi{E/M4
010 : HifME X4 110 : HHf{E/8
011 : HEyME X8 111 : HR{E/16

%% 19.21 ESTCR SFR

TEALFRA b, W LU XSFREY 1A, IB, IALPHA F1 IBETA KW % ia, ib, ia F1 i@ HLFE: iq A1 id 2450 {4 7] LAE

it PI_FB SFR [ TUTH O FI T 1 KM%

X SFR T A SRR BGOSR, H e AR S TER) SFR_PAGE (SFR Address=ECH) , 5 32U N A & 1)

SFR #d AL BUE 516

BERGERET

(D) iZW lafs5E: BT XSFRIA A% (Milik=1060H/1061H)

102
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(2) WHL Ib(551E: EHLE XSFR IB % (Hihik=1058H/1059H)
(3) i E51H: BEBLH XSFR IALPHA B2 (Hi4lk=1062H/1063H)
(4) HLIB (S 514 HEHEHL XSFR IBETA W% (Hihik=105AH/105BH)
(5) FHLiq {5 51H:
A1 1. % B SFR_PAGE=0 (Hi}it=ECH)
0% 2. ELPI_FB ) 1Q_FB SFRH (Hihi:=AEH/AFH)
(6) EH 1d 15 51H:
HI% 1. W HE SFR_PAGE=1 (Mili-=ECH)
A9% 2. 2HLPI_FB % ID_FB SFR {4 (Hilik=AEH/AFH)
HZ R 19.22 1% 19.23 F1(K) XSFR A1 SFR 7.
# 19.22 MRS 5 5
XSFR R Huhk FHIE
IA L AMH (a) HIADCHIH KT 1060H Hi
IA H AR (la) FIADCH: H & 71 1061H Hik
IALPHA L CLARKEZ: i fjadli i (i) IR 1062H Hi
IALPHA_H CLARKEZ # o LI (i) s 1063H Wik
IB L BAHHL (b)) FJADCH: HAK 15 1058H Wik
IB H BAHHL (b)) FJADCH: H &1 1059H Wik
IBETA L CLARKEZ: #: IBH HLIAL (iR 719 105AH Hik
IBETA H CLARKEZZ: #: B FEIRL (IB) =1 105BH He
% 19.23 |1d 1 1q 15 5 M 5
SFR Eiipr Hhht
PI_LFB_L P il S 153 B A7 A7 B IR 19 AEH
PI_FB_H P17 il S 153 U A7 A7 4% i 7 19 AFH
25 iR
SFR PAGE=0 |IQ FB PARKZE #: (1 Qi L 7L (19) R
SFR_PAGE=1 | ID_FB PARKZS i (1 A% HL L (1d) Hk
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19.22. HEJIERFELR

19.22.1. HREHIFELIER

ID PI controller setting

'

"
PI_IQ_CMD PI_ID_CMD Id” (command) > PI vd
Inverse
Coordination
| Transformation
o | 10* (command) Vq
5 PI >
vd
A = ~
Speed é § T
Contrl 3 =
Loop IQINSEL é é 1Q PI controller setting
o e}

Coodination
Transformation

19.13 HLJEE il AR ERAE

19.22.2. EEFEHIFEHMR B E

R I AL o — A 22 8% S e AN PIAS PLIE ISR . 22 % 5 A1 48 AT UM N ) SR BIGE FE R I MR B E. 19 457
A Ug®) JE. FA PRI d BEFIR PIESHIE A g B RIE PLshlEs, HIIReR B E % 1d A 1g Hifm
o P13 A S S BEAN A KL 26 25.8 Z P12 il & P VRN R

Id 54 (Id*) H Id_PI_CMD SFR & & . X THKMEIOIHE, HARERE SER SFR_PAGE=1 (SFR ik
=ECH) , #RJ51E PI_CMD (SFR THE=A6/ATH) fi & . Vil FF&E Id54 Ud*) .

Ig 684 (lg*) A IQINSEL SFR #if7#s (W3R 19.24) #HF, W THIMEEGEEEH. 29 IQINSEL=0 I, NN
HyEdl, B IQ_PILCMD SFR wH . M THXKEHRIRE, HhRERESHAER SFR_PAGE=0 (SFR
Address=ECH) , #AJ5%E PI_CMD (J.3% 19.25) L E VUi AMXE Iq 84 (g*) MHHHEES] 1g 54 4
IQINSEL=1 JNHHLEZFHIN, 1q 184 (o*> Mg B G A HOEE 2] 1g-Pl I BmP o, DAPAT 8 R
il o

EZ TR H SFR UL .
% 19.24 IQINSEL SFR

MOTOR_CONT1 Hih= BFH 2 fH = Ox00H
HHLAE G AR 1

SD MPWM | MPWM | IQINSE | FOC USER_PI | GEN_LPF_ | SPFB
fiz MODE | DUSEL | EN 4 ANGSEL _ACT ACT FILTER
St R/W
IQINSEL IQ HHLIRFR PI 42 il 4 Nk $¢
[4] 0:kH IQ_PI_CMD SFR ( SFR_PAGE = 0 & SFR #thtit= A6/A7 H)

1 R BRI (G PR )
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% 19.25 HJiIF 1Q / ID Pl 45454
SFR iR Hivht
Pl CMD L Pz il #5 2 Bk 71 A6H
Pl CMD H Pl #5825 & 1 A7H
S ik HhfE
SFR_ PAGE=0 |1Q PI CMD 1Q PIFEHI|HTF5 &1H 0x0000H
SFR_ PAGE=1 | ID Pl CMD ID PIFZE I +541H 0x0000H

105
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19.23. WAAPRAR HAR B
19.23.1. AR HAEHIEE
VD_OFFSET
Vq N v Va
a
Current + | Inverse > Inverse
Control PARK ve| CLARKE Vb SVPWM
Loop : Transform > Transform Ve Engine
+
vd 7y
VD_OFFSET o
A 2 4

SMO Rotor
Position Estimation

K 19.14 AR FRAR AR BRAE 14

19.23.2. PARK jias#:

Pl IERZ )G, Elieir d-g M EBEHAEEERE. BEELT EANEEH A GER 2 =HEN B E. 558, M
XU IERE d-q AL bR RO RGN ER IEARFR R a-B. ZARE R Park W48, Wk 19.15

A7 o

§ Vg
A Inverse —VCL

) PARK
E— Transform Vi
V vd
B _ - d
- L o
Vq A Vs | Vd 0
\'/ » O o= Vvd e coser - \Vq e sinBr
a VB=Vd e sinbr + Vq e cosor

& 19.15 PARK ifi 25

ChreeGoal
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19.23.3. CLARKE i¥#si

TR E TR E U o-B ARRR RO E = =S bR R WA BUE, XA @IS CLARKE i
AR SE R, B 19.16 .

y AD Va
b —VG> Inverse Vb
Vol - - v CLARKE >
B A Vi M, 4& Transform Ve
| N ——
5 p V3,0
a Va = Va
Vb = (-VB +3 e Va )/2
Ve Ve =(-VB -3 e Va)/2

K] 19.16 Cleake i¥i7As i

19.23.4. HARPRAHBIH IR B E

e AR bRAS i e, W] PLE XSFR Va. Vb. VALPHA A1 VBETA kW% Va. Vb. Va. VB E; wfLLiEd Pl
OUT SFR K TLTH O 1T 1 KA %2 Vg A1 vd HLE{E

X SFR TR A AR SR BUE R, BRI E S S TR SFR_PAGE (SFR Address=ECH) , #RJ5 iU ) SFR
A7 B B A EUE S 1E .

PGS R U
(1) Vg lE5HE:
AL 1 W E SFR_PAGE = O(#ili-=ECH)
IR 2 0 3 PIL_OUT 1 1Q_P1_OUT SFR { (3thhik= ACH / ADH)
(2) i Vvd {5514
A1 W E SFR_PAGE = 1(Address=ECH)
AU 2 1 3 PI_OUT [ ID_PI_OUT SFR {# (Huiik= ACH / ADH)
(3) L Va {5518 : H4%i% XSFR VALPHA %% (Miht= 1064H / 1065H)
(4) Bt VB 15518 : H#i% XSFR VBETA N & (Hhlik= 105CH / 105DH)
(5) % Va {5514 : E#i% XSFR VA N2 (Hulik-= 1066H / 1067H)
(6) i Vb 15514 : B4 XSFR VB A& (Hulk = 105EH / 105FH)

S FE 19.26 F1£ 19.27 F11) XSFR A1 SFR 5.
7 19.26 WALFR AR ARG 5 W 82

XSFR #iR Huhk FHE
VALPHA_L(Read) | oithsE 1 Ho T $0dE 75 A gk =10 1064H Wi
VALPHA_H(Read) | ol ¥ HLIEEIE A de m 2y 1065H Wi
VA_L(Read) AL ATK ) HL R HH P AP A I 2 1066H Wi
VA_H(Read) AL AIK ) HE R H0H P AP 8 R 2 1067H Wi
VBETA_L(Read) BAHE T HUEBE A AF AR 105CH Wi
VBETA_H(Read) BAE T HEHIE A A = 105DH Wi
VB_L(Read) FHALBIK S B s B3 2 A A AR5~ 105EH R
VB_H(Read) FHALBIR B B s B3 2 A7 4 v 1 105FH R
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% 19.27 vd 1 Vq 15 505
SFR iR Hiht
PI_OUT L P32 il % H Bk == ACH
PI_ OUT H P12 il S B 70 ADH
25 iR
SFR_PAGE =0 |IQ PI OUT | IQ HIRIFHIPI 42 il % H K (VQ) Hik
SFR PAGE =1 |ID Pl OUT | ID HRIAHIPI £ il % R (Vd) Hk

TEH AR HE S vd AT vg o] DURTE R E R 2wl w2 & (VAd_OFFSET 1 Vg_OFFSET) . X T4

KM A
Address=D4/D5H) £ & LA A AT S A ds il . i

HhRWEE S AR SFR_PAGE (SFR Address=ECH) , R J5#% & FOC D (SFR
ST RPN SFR iR, L& 19.28.
# 19.28 FOC_D SFR

SFR iR Hoht
FOC D L FOCH il i Ak == D4H
FOC D H FOCH il $icds = 1 D5H
2% iR SAHfE
SFR_PAGE =0 VD_OFFSET | dfiHiE W 0x0000H
SFR_PAGE = 1 VQ OFFSET | gfili L EfmFe 0x0000H
SFR_PAGE = 3 AS A FEEAME SR 0x0000H
SFR_PAGE =4 CPU_ANG CPUA s a7 4% 0x0000H
Park fllParkidi A& 4 1 5 4 A\ 0x0000H
SFR_PAGE =5 FOC_ANG i&: FOC WiTheta A JE.
5: Theta fR#%.
SFR_PAGE = 6 SVPWM_Amp | SVPWMAZ [ {E 0x4000H
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19.24. SMO 377 B fh Bk

19.24.1. SMO ¥ B i EEHEE

Hardware

- iS
SMC in Linear Region

Is Error| R,
! ! (K.sﬁ(fr.' * Error )

< —
) ) MaxSMCE MarSMCError
* Estimated variable + F sign(ist-is) axSMCError MaxSMCError
s
ir's - i;‘* } L(\ -L"-_')
dr s L3 L's ¥
Z_correction Fs/Gs No
Is Error= 0 ? ———— Z = -BBGain
z
Yes
Z = +BBGain le———  Kslide

N

7

Kslf 7S
l PLL PI setting
i CPU_ANG >l 0
or "
es* o) toFoC
L, PLL (Coordination Trans. And Inverse Coordination Trans.)
LPF (o Speed ControfLaop
wr FOCANGSEL

K 19.17 SMO # o7 B 1% AR BRAE ]

19.24.2. FF PMSM KITCREE FOC
VSRR — A E B R UM FOC TR #a M. AN UL MERE T Hem /M (Or) FIHENEE (wr) KIfLE

To A IR 1 B A I 72 A o BB A% RS R 0 Al 55 AR LAY A B RS2 B FOC 5.

0 P R T B 0 R SR B P S L A 1 B

19.24.3. EHER
f&mr DUE A B AR 1 PMSM AL S, 12888 0] DU S . Gedd HUEF BEMF SR x, & 19.18

FR. .
R L

= (% Oe

PMSM Moftor

19.18 HHLAE A

109
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FRAE H LAY, 0] DASRAS SN L
.. d.
vy = Ri + Ld—rzs te
Where:
i; = Motor Current Vector
vy = Input Voltage Vector
e, = Back-EMF Vector
R = Winding Resistance
L = Winding Inductance
T = Control Period
Motor current is obtained by solving for ig:
d. RY. .1
a_’tl-‘ = (—Z)zs + Z(V“ - es)
In the digital domain, this equation becomes:
i(n+1)—i(n) [ R). 1
T = (St 0 e
Solving for i
A RY. I
i(n+l) =|1-Tse = |i(n)+—=(v(n)—eyln))
L L
F=1-Tse—
Al LLlId Fs Ml Gs SRF W E F A G 2% (W3 19.29 il
# 19.30) .
# 19.29 SMO_D1 SRF
SFR R Hoht
SMO D1 L FOCH il 3 LK1 BBH
SMO D1 H FOCH i 5 Lim 1 BCH
2% iR
SFR PAGE =0 | Gs HHLEA IGSZ OXx7FFFH
SFR_PAGE =1 | Kslide A AV B AR U 5 2 8 Ox3E80H
SFR_PAGE =2 | SMO _ANGBAS | ffifhiit B E IS5 0x0B2FH
SFR_PAGE =3 | Z_correction SMO Z M2 K2 E: Zga — ZgainxZcorecton | g 7ppEy
gain(new) 32767
SFR_PAGE =4 | SMO_ANG SMOSf BEAl THE His
RF fE - (e ok A _ s 2| 1) 2%
SFR_PAGE=5 | BBGain i%{ﬁﬁ—ﬁ’];ﬁzﬂ%ﬁBang BangfZ#3s | OX7FFFH
# 19.30 SMO_D2 SRF
SFR R Hoht
SMO D2 L FOCHE il it 24K 7 15 BDH
SMO_D2_H FOCH il B 2 717 BEH
2% iR
SFR_PAGE =0 | Fs ALY FS S5 | OX7FFFH
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SFR_PAGE =1 | Kslf BEMF es flitHFILPFZ 4L 0x0064H
SFR_PAGE =3 | MaxSMCError M X IHSMCH i KSMCiR % Ox7FFFH
SFR_PAGE =4 | EST-SP w* (PLL-PI-ControlgJ%itHEEE) Read-Only

19.24.4. EEFRALIER

7 B AT A SRR T eI 2% o 1 I 2% 2 LA B AR Y, AR B A R AL
(1) LA (is)
(3) BEMF (es)
(4) ZeZHHFE (R)
(5) LK (L)
(6) IR (Ts)
(7) MR IEREHEE (2)

AR SR A R RO . SR, A T DR HCI & i rE IR A S A R, RS B PR B A AU R A T AR
1, WK 19.17 .

BRI ENIR, —MEEES (XD 5 MERE, BRI (Vo AP RS, TR E
MR Cs) SHAFRMEE AR G MILES, FATHT MBS AR FE) BEMF (es*) SHLTH BEMF (es)
GEIGE

W R 2 BE — MR BRME MaxSMCError. 4R Z{E /M MaxSMCError B, #6188 704 78 2R M VE Fl
TAE, K 19.17  PMSM B T FEFTR . Kslide Z 80718 d Ksiise SRF 34T E (LK 19.29) .

ST LR HEE 2 AMR 2258, B EH S s oy (+BBGain) / (-BBGain) , BARERTRZEMFFS .
BBGain % nli#@ it BBGain SRF #HT#% & ( % 19.29) .

eI % (SMC) F TAMES ZAL BN AL, SMC B — N SRAS AL, 1R ATk B B LA I & s A
AR R B R 2 MR ZERT S . IPEHRRERS (+18-1) bl SMCHa (K) . SMC il 251

i RALERE (2) o ZIEERASINER B B R R A R, JF Az R RN R A E S, BRI E AR
Gs) AMhTHAGE (Gs*) A2z NE (R, B2 E AL T i IR LD
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19.24.5. BEMF 5%

TEXT B AR B AT AL e, SRS N LR (Vs) FIHLAL Cis*) B HH R A 2B (E ) LB AL . — B B i Al e
ML, N Rmid R I E R (2) RMEE BEMF (es®) , & 19.17 fin. BEMF % (es*) # i F4E
R, DIERAMEHIEIS 2 5 BT E es*. fH eafl ep (esHIKENE) T4 Theta it5,

LPF (BEMF i@ JEN 2%) HIA LR miE KsIf SRF #H47 13 E (I
% 19.30) .

19.24.6. #FAEITHE

PLL ¥ ea*fl eg*{E NHINAG T, FFAEM PIEHIRIAT Or tH5. PHIEHIEH I #Em Ty w*. lid SMO_ANGBAS #
B e (R 19.29) , 58 wre R BT — MRS IR THE o JEBET U Lﬁ FEME 19.19. PI %
il 25 FRUAF OX D BE AN ZE A4 K AE 19.27 P ?’ﬁ?ﬁﬂ%&ﬂlﬂﬁ?ﬂiﬁtrﬁ

SMO_ANGBAS HA #1554 X
SMO_ANGBAS = 384 e 64 / (PWM_freq. ) e(motor pole/2/60)

SMO #F-fr B Attt He (93 I 180 S35 or [ [ iEiR . AS (FOC_D &% 3 T, % 19.62) AJH T EEME., HaM2
JUFEN-128~127 [ . CGFOX2AXX fiE 115 384° /360° , JLK 19.20.

FOC 1 6 (WK 19.17) it —MEZHEH S, HLiEFE 5N FOCANGSEL (MOTOR_CONTI1[3], SFR il
=BFH) . ¥4 FOCANGSEL=1 I}, FOC_ANG=CPU_ANG (FOC_D % 4 7, % 19.62) , I FOCANGSEL=0,
] FOC_ANG=6r #| FOC (L& 19.17) .

AS
SMO_ANGBAS
w* Ty wr or or to FOC

bl | R

SMO_ANG

4

sinBr

cosOr

K& 19.19 PLL 244

A
Or=0~383 _, _, . . __.
SMO_ANG
>
AS:[7:0] +
Il
6r =0~383
>

19.20 BRI
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19.24.7. SMO ¥ B AR E

e AL bRAS b, W] LLEE XSFR VAL VB. VALPHA 1 VBETA KM %% Va. Vb. Va. VB 1E; w/LLdEd Pl
OUT-SFR UL O ATITH 1 kW% Vg F1 vd HEAE .

£ SMO BB rh, L@ XSFR ZALPHA. ZBETA. ES_IALPHA. ES_IBETA. ES_EALPHA #lI

ES_EBETA kW% Za. ZB- ia*. iB*. ea*Ffl ef*(s 5R&. i

/> SFR #iihi: SMO_D1 fil SMO_D2 kM %,

273K 25.5.3 ¥ XSFR ¥ . Or F1 w*r LUE

ST A BGOSR, BeiR B S S FTER SFR_PAGE (SFR Hili-=ECH) , #RJ5iEUHERM ) SMO_D1 5
SMO_D2 £ B £ s DL UG 5 1H -

# 19.31 BEMF {{i 515 5 M %

XSFR #iR Huhk FHE
ZALPHA L EEMFZIE i Zo Bl A28 IKF T 1070H Hi
ZALPHA H EEMFIZI 5 Zo BB AT 1071H Hi
ZBETA L EEMFIZI i ZB $dl FF Ar a4 iK1y 1068H His
ZBETA H EEMFIZI i ZB Bl frde m e 1069H Hi
ES IALPHA L il S o B A A AR 1072H Hig
ES_IALPHA H S o s S A A s 1073H His
ES EALPHA L {55 EEMF Eo SR F A as k71 1074H His
ES_EALPHA H {5 EEMF Ea SR F Fasm T 1075H His
ES IBETA L {G IR B T A AR 106AH Hik
ES IBETA H f R IR B A d s 106BH HiE
ES_EBETA L fiHEEMF EB Hdli o £ 21K 515 106CH i
ES EBETA H (i HEEMF EB Bl S A7 mi 7 19 106DH Hi

BEEUE FR a0 R s :

(1) BEHL Zao {5 5{H: B4 XSFR ZALPHA (Hbiiik= 1070H / 1071H)
(2) BLHL ZB 15 514 : E %L XSFR ZBETA (Hihi-= 1068H / 1069H)
(3) BLHL ia* 5 514 : E#Eik XSFR ES_IALPHA (Hitik= 1072H / 1073H)
(4) BLHLIR* 15 51H : EL#%E XSFR ES_IBETA(Hilk= 106AH / 106BH)
(5) HLH ea* 15518 : HAEEL XSFR ES_EALPHA(HlE= 1074H / 1075H)
(6) BLHL eB* 15 5 1H : B XSFR ES_EBETA(Mili:= 106CH / 106DH)
(7) EEer fF51E :

#9811 % E SFR_PAGE = 4(3t1ik=ECH)

AP 2 1 3 SMO_D1 ) SMO_ANG SFR {#(#if-= BCH / BBH)
(8) HEHL w* {5 51H

A1 W E SFR_PAGE = 4(#ili-=ECH)
A9 2 i SMO_D2 (1) EST-SP SFR {E(3shi-= BEH / BDH)
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19.25. SVPWM 5| ZE#ER
19.25.1. SVPWM 5| ZHEIE &
SVPWM_AMP
SVPWMMODE MPWM SFR Setting
3 l l PWM_U
Inverse Vb SVPWM Duty from HW PN, V
Coordinati > _
Tr;nosrfolrr:\elggn ve |_Dutyto.PWM Engine: | PWM PWM_W 3 Phase
MPWM_DUTY ABIC —————— > 0 Engi PWM X D_ri\_/er
- Duty from SFR ngine = Divice
T PWM_Y
MPWMDUSEL T PWM Z

MPWMEN

|

ADC
(laIb auto convertion )

K 19.21 SVPWM 3| 845 He e K]

19.25.2. SVPWM B| & a8ty

KufEh R )G — PR AR T = B EE S ke 58 R EE S . o S AE 2 A 5% 5 ik o8 1
(SVPWM) FiA, AR Bl = AH A AEANAH A0 ik 5 G R iAo LA RIS 7 R . fEZSEB, Clarke AR ¥l 91 &
3| SVPWM Bl fEr, Xit—B itk 75

AN R P R AR AT DAL T AORES T — A AR g AT DU B IE (+) EZkEif () B, XA
¥F 23=8 Fl A HUIRAS, W1k 19.32 .

P =AM ImIERRIIE (4 B ) MERMIRERIINRZIRE, BRI _EATBCA 2Rl ik .
RERS M E SVM BIR MR R4l . HoRANMIRESE R ARE, BMIREZ IR 60 5, Wk 19.22 k.

U120(010) Ue0(011)
uU180(110) v U(000) uo(oo1)
U240(100) U300(101)

K 19.22 75 ] 4 Bk 5 1 ] (SVPWM)

SVM [PIFE fo it 5N A AR 1) & 1) i 2 R RORATAT &5 R & . 72 19.23 1, Uour TR M4 R, e T
U60 A1 U0 Z [al R B X . dnSRAEZS e /Y PWM A T 3HIE], TUT v U0, T2/T it U0, NHZ A R FiE

K& Uout.
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CGFO62A 7 eiamiy

TO = Null Vector
T=T1+T2+ T0=PWM Period
UouT = (T1/T.UO0) + (T2/T. U60)

U60(011)

'T2/Te UBO

»

TA/T o UO Uo(001)
19.23 “F-#) SVPWM

v

TO KR A A B RN BN S 4 b (st (], ol 2 B 25 2 S . Il FAE T Clark 18483, 7] AYEAS 75 22
WM SRS L T HREL T M T2 M. WS &% Va F VB, IS4 — NS5, %S SYM Em# 30 .
Rk, SFFANEFRE A, — NS Z5 BRI, 1m0 H AR AN FRHb L R 0 B, Y X AN A
RESEMEET TLM T2,

& 19.32 7% [A] 5 ik e i i 1 AR 2 RS

Phase C Phase B Phase A Vap Ve Vea Vs Vs Vector
0 0 0 0 0 0 0 0 U(000)
0 0 1 Vpe 0 Voo 2/3Vpe 0 Uy
0 1 1 0 Vpe Vpe Vpc/3 Vpc/3 Ugo
0 1 0 Ve Vpe 0 Vpe/3 Vpe/3 Uizg
1 1 0 Ve 0 Vpe -2Vpel3 0 Uiao
1 0 0 0 Vpe Vpe -Vpc/3 -Vpe/3 Uzyo
1 0 1 Vpe Voo 0 Vpe/3 -Vpe/3 Uspp
1 1 1 0 0 0 0 0 u(111)

19.25.3. 7 B SVPWM

BRIAEM T, MDE &N 7 & SVPWM. #%&#H SVPWM B ¥ k(S 58 SVPWMMODE (L% 19.33) .
SVPWMMODE=0 I}, MDE % & A~ 7 Bt SVPWM 3, 7 B SVPWM #iid )k, & 19.24 Fios.

PWM1

PWM2

PWM3

77 T 2 70 0 72 T 77

K] 19.24 7 Bt SVPWM %t H
7 19.33 MOTOR_CONT2. SVPWMMODE SFR #ii&

MOTOR_CONT2 | Hht= OFH | S 4k = 0x00H
HILIZ ] 2
SVPWM | SVPWM | - IAE
MODE | PS SOFEN
0 4
HA R/W
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[|||
Iy

SVPWMMODE SVPWM ##i30i%
(4] 0:7 B SVPWM izt
1:5 B SVPWM B,

19.25.4. 5B SVPWM

SVPWMMODE =1 i7 , MDE & &} 5 B SVPWM . 5B SVPWM it Bk, W& 19.25 iR

PWM1

PWM2

PWM3

1 70 70

71 72 2

K] 19.25 5 Bt SVPWM #ii Hi HL &

70 70

19.25.5. SVPWM iti#i

MDE SVPWM 5| 4] DL H i i # ThRg . %0 LL & SFR SVPWM_Amp BUBCK Valvb/Ve $k1E, A sz B Vi) .
SVPWM_Amp # Bl F2 U1 R

IR 1 3 H SFR_PAGE = 6(}tili-=ECH)
JBUE 2 Viln) FOC_D ) SVPWM_Amp (&

117
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CGFO62A
19.25.6. EHL PWM HiH i E

HHL PWM 5 #3EF MPWMEN (L% 19.62, Motor_ CONTL[5]) HK#i%E PWM it#2%, 4 MPWMEN=1 It}, HiHl
PWM it (U. V. WL X, Y. Z) 1 ADC A 3h# # i s HLEL la AT b 34055 .

MPWMDUSEL (L5 25.6.3, MOTOR_CONT1[6]) W] LLi&#E AL PWM 1 5 2 EL AV . >4 MPWMDUSEL=0 kY,
L PWM i@t PWM_DUTY_A/PWM_DUTY_B/PWM_DUTY_C #fiZE PWM 545t (W% 19.62) , it PWM

fE5.

MPWMDUSEL=1 B , i+& ) Va. Vb Fl Ve i) PWM 5% ELEHE B4 A B SVPWM 5] 22 DLgE4T PWM ).
% 19.34 MOTOR_CONT1 SFR #if

MOTOR_CONT1 Hitk= BFH H f7{ti= OxO0H
LIRS 27 74 1
MPWMD | MPWM IQINSEL | FOC USER_P | GEN_LPF SPFB
A USEL EN ANGSEL | | ACT _ACT FILTER
6 5
eyt R/W R/W
MPWMDUSEL MPWM /5% LLik ¢
[6] 0:kH PWM_DUTY_A /B /C ( MPWMDAT, SFR Hi}i-= E1H/E2H )
1: kB8 SVPWM H/W
MPWMEN MPWM 5g B 23128 1735 Hif# BE «
[5] 0:2%H
1: ffige
MPWMEN =1, ADC CHO & CH1 H zh#%#t

HHL PWM IR T MPWM_CYC (L3 19.35) WEfE. HHL PWM 5230345008 48MHz, 3088 i it %8
MPWM_CYC, #AJ5H Fit%3 0 (MK 19.26) . Hik, H MPWM_CYC W& FIMERE T HHL PWM FISR . §U0:
MPWM_CYC=1250, HiHl PWM J&#|=1250 x 2 x 1/ (48MHz) =52.08us, HiHl PWM i} 19.2KHz.

# 19.35 MPWMDAT SFR ##i&

SFR iR Hoht
MPWMDATL MPWMHHE KT 15 (SYNC) E1H
MPWMDATH MPWM## 515719 (SYNC) E2H

2% iR SAHfE
SFR_ PAGE=0 | MPWM_CYC HATLPW M & 318 0x04BOH
SFR PAGE=1 | PWM DUTY A | HHHLAMKIPWM 5% HAE 0x0258H
SFR PAGE =2 | PWM DUTY B | HLHLBMHKIPWM 5% Al 0x0258H
SFR_PAGE =3 | PWM DUTY C | HLHLCHIIPWM /5 %5 Hufg 0x0258H
MPWM Cycle

& 19.26 HiFL PWM [ I [A T 5 i 4%

HAL PWM i (U) B 4 MRl 4t E . &0 PWM (U) #JiEE PWMU_MOD % B (L 19.36) ,
&M PWM (XD #fiEd PWMX_MOD % & 7 (W 19.36) , 4 FhSAR R A mEK . “BHmE". "ma Ak
R
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T ERE 3 MRS A AL PCB A% g, HEAL PWM i (U V. WL X, Y. Z2) BEAHRINGE, miEn
HALFSWAP. ALLSWAP. UWXZSWAP #17 (L3R 19.36) A #irziE, i 19.27 Fix.

% 19.36 MPWMCONT SFR #iig

MPWMCONT1(SYNC) Huhk= E3H HA7{H = 0x00H
MPWM 2 il 27 17 2%
————— HALF ALL UWXZ PWMX_MOD PWMU_MOD
SWAP SWAP SWAP
A
7 6 5 4 3 2 1 0
Eyir| X R/W R/W R/W R/W R/W R/W R/W
HALFSWAP 5| IR (X,V 2 H#),(Y,W 223#) and (X,W 2Z k)
(6] 0: FrefERE T
1 — PR
ALLSWAP AN 5] I AZ B (U->X , X->U. V->Y,Y->V. W->X,X->W)
(5] 0: prifERE
1 S A R
UWXZSWAP U. W BIIZZHAT X, Z 5] JHIAS #
[4] 0: brifERL
1: AT A
PWMX_MOD U AHAEAN OX) i A5 e 4%
[2:3] 00: 35 Hilfik 10: =A%
OL1: 5l & 11 KA
PWMU_MOD U AH & OK) fi o A% e
[1:0] 00: 5K 10: mA K
OL1: 5l & 11 RA R
S
‘/’vap ®) PLO[F SV""/*,P ®) PLO[F ©) PLO— | W)
/ \ SWAP
[ o [o] g ~ L[] s - [
|
17 \ SWAP .
(L™l % ] | - ol e [
i |
i \ \
o L] e ~ o] e L] o | o
i \
e PLA[G— swrp fwo] | Praph— w[w] | PLAR
|
\ P15
SWAP PLh . w P - - (H— @
MCU MCU MCU
MPWMCONT  Bit[4][5][6]=001 MPWMCONT  Bit[4][5][6]=010 MPWMCONT  Bit[4][5][6]=100

K 19.27 PWM 5| JHIAS e B T 48 4

ChreeGoal
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AL PWM i (VW) 4 MR 35 . &0 PWM(V,W) @R PWMV/W_MOD #% & (L3 19.37), &0 PWM

(V,W)rJid it PWMY/Z_MOD % B (LK 19.37), 4 FElilh “sfif” o “saflm” « “mAR” M 9Y%E
.
% 19.37 MPWMCONT2 SFR #fiik
MPWMCONT2(SYNC) Address = E7H Reset Value = 0xO0H
MPWM #2527 17 2%
PWMZ_MOD PWMW_MOD PWMY_MOD PWMV_MOD
Bit
7 6 5 4 3 2 1 0

Type R/W R/W R/W R/W R/W R/W R/W R/W
PWMZ_MOD W AR (Z)%0 H A =Rk %
[7:6] 00: 3R 10: BB

01: sl = 11 A 2K
PWMW_MOD W AR (W) Far HA5E s 2
(5:4] 00: 3K 10: BAE

01: sl /= 11 AR
PWMY_MOD V ARAN ()% Hh e e
[3:2] 00: 5K 10: HAH

OL1: 5l & 11 1R AR
PWMV_MOD V AN (V) s g
[1:0] 00: 5K 10: =AM

OL1: 5l & 11: AR

MPWMDT (L3 19.38) HBLE PWM #yH FEX A A 4Mz2,  FH B 10 s AT R 0 Bh 2 284k 2 (R A % ZE X (8] 5%
EHonfl: Wi MPWMDT=100, NMIFEXE =50 x (1/48MHz) =2.08us.
% 19.38 MPWMDT SFR ##iA&

MPWMDT (SYNC) Hihik= E5H ZAiE = 0x78H
FLHL PWM FEIX I [8] 55 77 %
MPWMDT][7:0]
iz 7 6 5 4 3 2 1 0
%M | RIW R/W R/IW R/W R/IW R/IW R/IW R/W

Bt MPWMINV (L% 19.39) % H, HHL U. V. W X, Y. Z PWM ¥ 2R AMThee, B &G — b H
PWM B {55 .

% 19.39 MPWMINV SFR ik

MPWMINV (SYNC) Hiht= E4H S A7{H = 0x00H
MPWM S AHE$E 25 17 2%
---------- ZINV WINV YINV VINV XINV UINV

iz 7 6 5 4 3 2 1 0
xm | X X R/W R/W R/IW R/IW R/W R/W
ZINV {11 PWM Z i [ AHIE %
[5] 0: AN AH

1: HH
WINV =i PWM W % H S A %
[4] 0: AN AH

1: M
YINV il PWM Y i H e pH %
[3] 0: A/ H

1: HH
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VINV il PWM V % ORI ¢
2] 0: AN A

1: A
XINV i PWM X it [ AHk ¢
[1] 0: AN A

1: M
UINV =il PWM U i H SOAHIE %
[0] 0 : A AH

1: A

K& 19.28 &~ 1 [F% B HIGHSIDE. LOWSIDE. MPWMINV 1 MPWMDT i} ELHL PWM % H (K13 o

48MHz
- MPWMCYCLE[H,L]
/\ MPWMDY_U[H,L]
U Active High
UINV=0 vpwimpt =
X Active Low 00H (0us)
XINV =0
& 5uS
u Active High
—N l— UINV=0 " ypwmpr =
X Active Low FOH (5u5)
XINV =0
U i Active High
UINV=1 vpwmpT =
X Active Low FOH (5u5)
XINV =1

19.28 HAFEX I [a] A1 PWM FE ) PWM %

MDE 2t LA B, REHE SVPWMPS (I3 19.40) BIA[{f s #l R AH .

% 19.40 MOTOR_CONT2. SVPWMPS SFR ik

MOTOR_CONT?2 k= 9FH S AME = 0X00H
B2 1) 27 f 8 2
SVPWMMODE | SVPWMPS | ---- IAE
SOFEN
oL 3
K R/IW
SVPWMPS SVPWM i H AR AL
[3] 0:1EfF (A. B. C)
1:JF (B. A. C)
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19.26. HEEHFIELR

19.26.1. EEZEHIFELIER

SP_CYC
ul

SPEED PI controller setting

'

Te

PI_SPEED_CMD ws (speed command) .

Command)

Toque
(Tog Current

e

PI

wr (speed feedback )

SMO
Rotor Position
Estmation

B 19.29 T I 7 il PR LR AE ]
P 25.7.1 TS | AR ERAE B

19.26.2. BEEHIFEIMRBE

Control
Loop

FESR AR AR, T A% ws AL SRR LS 5 wor FI i 3 R I ) 8 T SR IS i Teo Te 2 VIR

PR LA 2 o

A P FHORAR Il LA . P FEH 8 BAH S Dh BE AN ZEMFEAE 2 25.8 & PI 4% &% VE4H

fiA R
P HIPAE L Pl S 2s 5 )2 H{E 5 SPEEDEN (W% 19.41) , 34 SPEEDEN=1 I, PIf&#]38 5505 BLE
PEE IR
% 19.41 FOCCONT. SPEEDEN SFR #i&
FOCCONT Hhdik= D6H S A7{H = OXO0H
FOC %l &7 17 %%
PI ESTCR INV ADCTRIG PLLEN SPEEDEN
fr CLEAR ADCD
0
Byt R/W
SPEEDEN TP A A B
[0] 0: 2 H
1: f#ifE

TP A | AR TR B IR SR AR ATR AT SRF SP_CYC (L% 19.42) ,

SP_CYC[7:0] {7 I T A TR«

122 JifA<: 0.30
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SP_CYC = PWM FiZ | 3 & IR RFE AT
Blln: PWM 5% 20KHz, & 1HE RN N 1KHz, ] SP_CYC=20KHz/1KHz=20,
7 19.42 SP_CYC SFR i
SP_CYC Hih-= EDH EAifl = 0x26H
TR FEE AP o) ) 30
SP-CYCJ7:0]
s 7 6 4 3 2 1 0
KM W W W W W W W W
ChreeGoal A4 0.30 123
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19.27. Pl #&H| 5%
19.27.1. Pl EHBEIIER
KP
» KP | Gain
X16
ﬂ,@ erorl | : j ‘/ ul / OUT>
KT <—o}$
TMEN=1
Feedback (FB) TMSEL=1
TR ——o
’—O

TMSEL=0

K 19.30 PI 4% | 23 A5 HLAE &

19.27.2. Pl E#H|SEBRE R E

MDE A YA Pl #%#1%%: 1Q. ID. PLL 1 SPEED . EAIMARGMZMER (LK 19.30) . ¥ 1 5A
PICLEAR (% 25.8.1) , ALK IQ. ID. PLL A1 SPEED Loop 4 4~ Pl i #% 8 B AWIMHIRAS . 04h, PLLEN

F1 SPEEDEN w LLJg B PLL A1 SPEED 3 (.3 19.43) .
%% 19.43 PICLEAR/ PLLEN/ SPEEDEN SFR ik

FOCCONT k= D6H ST AL{H = 0X00H
FOC #2745 77 4%
PICLEAR | ESTCR INVADCD | ADCTRIG | PLLEN SPEEDEN
i
7 1 0
*(M [ RIW R/W R/W
PICLEAR TBEE PG| F A 1 A:
[7] 0: &1k
1: g
PLLEN PLL =il i fie:
[1] 0: 251k
1: ffRE
SPEEDEN SPEED il f¢:
[0] 0: 251k
1: ffRE

Pl #8830 12 ME#| 2% CMD. KP. KI. MIN_LMT. MAX_LMT. KT. TR. FB. Ul. OUT. GAIN 1 TMSR
(W% 19.44) . BT GAIN I TMSR & A 7 24k, FiE HALSEHA AT, & mA A PR E S .
Hr, KP. Kl MIN_LMT. MAX_LMT MIKT Reg5 N, HMrT s . %8775 H SFR_PAGE i£#. SFR_PAGE
=0i%# 1Q PI; SFR_PAGE=1i%# ID Pl; SFR_PAGE=2 i%&# PLL Pl; SFR_PAGE=3 i%&# SPEED PI, && il
FEA:

124 JR4s: 0.30 ChreeGoal



CGF062A

CMD (P1454) : iJili] PI_CMD ( SFR H}i: OXA7H F1 OxABH )
Ul (FA2ME) : 5 P1_UI ( SFR #idik OX9EH #1 0X9DH )
OUT (frHi18) : V717 PI_OUT ( SFR #dil: OXADH 11 OXACH )
FB (e itfH) : ijsl‘uﬂ PI_FB ( SFR Hihi: OXAFH F1 OXAEH )
KP (Pl KP #425) : 5 PI_KP ( SFR #ifil: 0x94H 71 0x93H )
KI ( PIKI iﬂﬂA) 'a PI _KI ( SFR #ihi: 0x92H and 0x91H )
MAX_LMT (P14 i e KBR ) - 5 PI_MAX_LMT( SFR Hhiti: 0X96H 11 0x95H )
MIN_LMT (PI éautHE'i/J\ﬁE%J) 5 PI_MIN_LMT( SFR H1i- 0OxB3H #1 0xB2H )
KT (PI KT #425) : 5 PI_KT( SFR #i4i: OXDFH 1 OXDEH )

% 19.44 PI SFR %1%

SFR Eiip Hichk SAE R/W
PI_GAIN Pliz | KPx 163 25 % 5 25 77 52 E6H F7H R/W
Pl TMSR PIT‘*?EJEEEﬁ%ﬁJﬁT%%ﬁ D7H 00H RIW
Pl Kl L PI¥z I KIZ HUL 91H OO0H HE
Pl_KI_H PlF%JKP’%ﬁE?”ﬁ 92H O0H HE
Pl KP L Pl KPS AL T 93H OOH HE
Pl KP_H PIZEHIKP S35 7 94H O0H HE
PI_MAX_LMT L PI?*%JHij:BE%JwEﬁE 95H FFH HE
PI_MAX_LMT H P18 il B B ) B8 v 7 96H 7FH HE
PI_MIN LMT L P18 il B /)N BE i BRI 7 B2H 01H HE
PI_MIN LMT H PI#%JW/J\BE%JwEm B3H 80H HE
Pl CMD L Pz il 15 2 F ik 7 A6H OOH W
PI_CMD H Pz il 454 iﬂzﬁ%?*ﬁ A7H O0H R/W
Pl_UI L P il A2 B AR =1 9DH OO0H R/W
PI_UI_H Plz#I B B m 71 9EH O0H RIW
PI_OUT L P12 il 4 B AR =1y ACH OO0H R/W
PI_OUT_H P il i B B v ADH O0H RIW
Pl FB L Plf*%inuéﬂt%EfﬁE?w AEH OOH R/W
Pl FB H Pl?f%inﬁ‘fi&z%}Em AFH OO0H R/W
Pl TR L PIZEHITRZEL T AAH OOH R/W
Pl TR H PIEHITRSEE T ABH OOH R/W
Pl KT L PIZE HIKT 2 BUK 7 DEH OO0H HE
Pl KT H Pl?fﬁﬁJKT%ﬁE?*ﬁ DFH O0H HE

T DU P21 2848 0T LUK Ee ) 300 b A% 200K 16 1%,
(L3 19.45) , PLL 1 SPEED Ul (L3 25.4) 7EAfifE2 i,

=0x9EH/OX9DH) .

AV

7 19.45 PI_GAIN SFR #iik

RIG R EATHRELE] KP.

AT RE SFR B 7T PI_GAIN

FIwIEaME Pl LB PLUI % E (SFR Hbk

PI_GAIN Hhhk= E6H S AE = OXF7H
Pl KPx16 1 2 1 £ 75 £ 4
IQKPGEN | - | IDKPGEN | -- | SPKPGEN | - | PLLKPEN | ---
s 7 6 5 4 3 2 1 0
ety R/W R/W R/W R/W
IQKPGEN IQ KP 4 25 {# it
(71 0: 251k
1: ffRE
IDKPGEN ID KP 3 25 ffi g
[5] 0: 251k
1: ffRE
SPKPGEN SPEED KP 125 {# f:
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(3]

0: 21k
1: fifige

PLLKPGEN
(1]

PLL KP 3 2 i fié:
0: &1k
1: fife

Ak, fE PLAER SN T Bumpless Control (RHEEZN 5 FI#EH]D , IF Bl LUl PI_TMSR SFR % & ¥l 7755

PI_TMSR SFR ] N W1# 19.46 JJi7R.

% 19.46 PI_TMSR SFR #iit

E.

megawin family

PI_TMSR Hihk= D7H S AH{H = Ox00H
Pl PR A R B o A A%
IQ_TM | IQ_TM | ID_.TM | ID_.TM | SP_.TM | SP_TM | PLL_TM | PLL_TM
SEL EN SEL EN SEL EN SEL
s 7 6 5 4 3 2 1
A | RW R/W R/W R/W R/W R/W R/W R/W
IQ_TMSEL IQERER A AL £
[7] 0: A
1: Fahsi
IQ_TMEN IQERER A A RE:
(6] 0: 241k
1: ffRE
ID_TMSEL IDER AR ik %
[5] 0: AR
1: Fahsi
ID_TMEN IDER B = A e
[4] 0: 2& 11
1: ffRE
SP_TMSEL SPEEDR 5 1%k £
(3] 0: HAIE
1: Fahsi
SP_TMEN SPEEDR A5 0 fd it
[2] 0: 251k
1: {#ifE
PLL_TMSEL PLLERER S ik %
(1] 0: HAI
1. Fahiat
PLL_TMEN PLLER AR A e
[0] 0: 251k
1: {#ifE
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10.27.3. Ff* PSSR AT R E

MDE $24L 7 — o iy PIELH P, HAR R 450 K 19.31 iR . BERMHESEGE CMD. KP. Kl. MAX_LMT.
MIN_LMT. Ul. OUT HI FB, B I#ELE Pl SFR FIAHMN U 4 . B, MHER, fEiEH USER Pl ZHT, W

it SFR_PAGE &% & A 4.

» KP
MAX_LMT MAX_LMT
CMD error Ul ouT
— —p Kl » y » >
T - MIN_LMT MIN_LMT
feedback

19.31 I/ PI AR HAE

127
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19.28. IPD (#I#sHr BRI )

VIGEAL BRI (IPD) A LE H LI S 2 ARG I AL B 515 . B A FE ML SR 2 v J e 1 fE 37 S 50 Il 1037 28 A0 ) A
KT B T HIVIGAAI B . IRATRE AOCP % HL T, FEE =ML P A AL BRI PWM B VWL WV,
UV. VU. WU f1 UW, X4i&%| AOCP JHH-Fi, PWM BN 5 1. 7F 4 5 6 4~ PWM #ix0rh, 1A% AOCP JH HF
1) 5 R B ()2 % T e e A AL B . WL 19.32.

_ o o o |_SHORT
Current —/]_ 3 i %/T_ level
o L L L L L I
o W vioooow w wu uw
pattern Il_l"/ ! s < | ! / | < !_!‘
D — ' Vo >« | |
Pattern cycle Min. Width
% 19.32 IPD 53
19.28.1. IPD ##l& e

IPD (WIAAAL BRI 7T L% FAEH 6-pattern #2208 4-pattern #i38 (H1 IPDPNS 7£% 19.47 1% &, WK 19.33)
KRG TVIGEA B . BMERZ MR ENBEA 4 AR EE (HER 19.47 F1) IPDPCYC &) , fERE T
IPDPNS A1 IPDCPCYC 2 J&, f£ IPD_CTRL £7[0] (IPDTR) HE A “1” JHIF4h IPD #:l. 24 IPD_CTRL f7[7]
(IPDS) N “17 i, F/n IPD IEAEKN. 24 IPDS=0 i, Kl RIEALE 45 BB 4% IPD_CTRL 17[6:4]
(IPDMIN) w1,

BT 1PD A F AV AN S B (5o e S TR FE AR LED SR e #5 F IIRIAE AL B, WHRAEAS I i A% AR & BT ER
pattern % FEARE, AT PLZR IR 19.49 | SHORT {H A #4 1 (146 1€ 7 RE B8 TR B 5E -
% 19.47 IPD_CTRL SFR #ig

IPD_CTRL k= ASH S {H = 0x18H
WIEA AL B A% ) B A7 3
IPDS IPDMIN IPDPNS | IPDCYC IPDSTR
7 7 6 5 4 3 2 1 0
A | R R R R R/W R/W R/IW R/W
IPDS IPD AR
[7] 0:1E%H
1o
IPDMIN IPD /)> pattern:
[6:4] 001: patternl 010: pattern2
011: pattern3 100: pattern4
101: pattern5 110: pattern6
IPDPNS IPD pattern #( =i
0: 4 pattern
(3] .
1: 6 pattern
IPDPCYC IPD P& % A HA:
[2:1] 00: 13ms (48MHz i1-%%) 01: 27ms (24MHz i1-%%)
10: 54ms (12MHz it%)) 11: 110ms (6MHz it%))
IPDSTR IPD JF4f:
[0] 1: JF46 IPD
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I_SHORT
—_f— = —  — T — 7 — = |_SHORT
Current _/] L level Current B B L level
o L AL_TL_T ST N (T
odpe @ ob ope
woll o} Qe U wopr o
T } T | |
x (0 o0 S I | B
T T | I T T
v g A N :
f T ] |
G W I NS | B
I I I I
Pattern | (D l@ I® ® 15 I@ Pattern l@ :® (L |®
| | l | | ' |
IPD busy _I : : : i : IPD busy J | : | |
o | | |
IPD Start | ' | | ' IPD Start | I l ?
(IPDSTR) J-! : : i : : (IPDSTR) ﬂ ; | : ‘
- | . ! ! I : ‘
IPD Minimun T T . IPD Minimum [— 1 ‘
Pattern : ! ; : : ; \ IPDMIN Pattern | | | : : \PDMIN
«—> ' . 1 l— I ;
IPDPCYC IPDPCYC
IPDPNS = 1 IPDPNS =0
K 19.33 6-pattern 5% 4-pattern g% i 760 Bk M 1IPD
19.28.2. IPD Pattern & X & 158

PP AT DURR S 1PD A5 X v B N1 (R I s k> L PWM BT I PWM ] PWM.,

fitn, FRAFRE IPDPAT21_DEF [¥J461E N OXEB, XiEMKE pattern2 E/AKMIT S 2 X =0xE: &l PWM_W
FiE, KM PWM_Y F /5 patternl =AM & & L =0xB: =] PWM_V H/H, &l PWM_Z FF 5 .

DAL, IPDPAT43_DEF MI#IMH{E N 0x96, XEMFE pattern 4 @l PWM_V S, WAKM PWM_X Fii;
pattern 3 [{E 0 PWM_U S35, &0l PWM_Y %if. IPDPAT65_DEF [#J#A1E N 0x7D, i pattern 6 115l PWM
U S, 0 PW_Z 5iE; pattern 5 [0 PWM_ W 3 AR PWM_X JFE. (LA 19.34)

N T BRI BT ORIRES, I PR EE A AR AR, R R AIR R B
7 19.48 IPD_PD SFR #ii&

SFR iR
IPD_PD IPD Pattern & 7174
2% iR BAE

SFR_PAGE =0 IPDPAT21 DEF | IPD Pattern 2. 1 5 X OXEBH
SFR PAGE =1 IPDPAT43 DEF | IPD Pattern 4. 3 i€ ¥ 0x96H
SFR_PAGE =2 IPDPAT65 DEF | IPD Pattern 6. 5 i€ X 0x7DH
IPD_PD Hihk= A4H 2 7= 0xO0H

IPD_PD [7:0]

7 6 5 4 3 2 1 0
Type W w W W W W W W
SFR_PAGE =0 Pattern2 /{4 T /A & X Patternl /{4 T A & X
SFR_PAGE =1 Patternd m/fIRiATT A & X Pattern3 mi/fIkiL T /A & X
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CGFO062A = ey
SFR_PAGE =2 Pattern6 =/ /A & X Pattern5 =/ /A & X
U. V. W Xy Y. Z U. V. W Xy Y. Z
Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
00: - 00: -- 00: -- 00: --
01:U 01:X 01:U 01:X
10:V 10:Y 10:V 10:Y
11:W 11:7 11:W 11:7
%% 25.9.2 : IPD_PD SFR #ji&
o 1 1
e 4 v _0 [
w [ ]
[ 0 0
Side Y [ ]
z _[l 1
Pattern (D ©) @ @ ® ®
~— ~— ~—
IPDPAT21_DEF  IPDPAT43_DEF IPDPAT65_DEF
= OxEB = 0x96 = 0x7D
K 19.34 IPD pattern il F RV UG % B
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19.29. OCP ( I MFH)

19.29.1. WA EBAER

I
Interrupt AOCPCONT[7] Analog AOCP |
OCPIF ‘ - + I-short[2:0 pL6 |l
0.15V, 0.2V, 0.25V, .
l C-filter
I
I

R-filter

0.3V, 0.35V, 0.4V,
0.45V, 0.5V

l

Pull-High

AOCPCONT[6] R-filter

Digtial OCPN

Low-pass filter
External Circuit

K 19.35 4 OCP F1%=% OCPN HLICHEE

19.29.2. AWMHIERBARBE

CGFOX2AXX AR HIW i B4 Bk, A% OCP M=, 4 AOCPEN=1 (% 19.49) , HJ

WE N OCPE, N E OCP MK FH Tl i e IRES, H RS M R % BE 8 I_SHORT (L5 19.49) ,
24 AOCP HLJE{E AT | SHORT ¥ & HL TR, H/W EILB5aE] PWM Ny 0, DMEI THEZEM (MOS. IGBT..) .

DOCPEN=1 (W% 19.49) , #TF¥u¥ OCP #z, #7 OCP ifH EiERS IPM AL . IPM B fE PIN B 4%

ZE#:3) DOCP, HT OCP &£¥.

7 19.49 AOCPCONT SFR i

AOCPCONT Huht= EEH SA7fH = OXETH
AL, OCP 21l 5 77
DOCPNEN | AOCPEN OPAPD | - | - |_SHORT[3:0]
A 7 6 5 4 3 2 1 0
S| R/IW RW | RIW R/IW R/W R/IW
DOCPNEN ¥+ OCPN f# fE:
[7] 0: %k
1:fiige
AOCPEN HEL OCP f§ifig:
(6] 0: 2511
1:ffige
OPAPD OPA%HH,
[5] 0:1E%
1:OPA i
I_ SHORT L OCP % LR I%E+F : (OCP H Wi:OCPIF)
[2:0] 000 : 0.15V 100 : 0.35V
ChreeGoal fRZ%: 0.30 131
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MCU 7] DL HL OCPST (W% 19.50) , UMERGHILHIIRE. 24 OCPST=1 1, R4 Tid HFUIRE

001:0.2v
010:0.25V
011:0.3v

101 : 0.4V
110:0.45V

111 : 0.5V(default)

B OCP 1T UL ik B # = R a], LB s 5| 2 OCP #fk . EiT 18 AOCPDBT (/i3 19.50) , W LLikE
il OCP 0~1.291uS [ 2R a] .

B W FRE AR OCP IRZS,

e

Hah UM P, TS EMEIE, 152K 25.10.2: OCP JHEA PWM i

7 19.50 DOCPCONT SFR #ifiit

DOCPCONT Hidk= EFH S Aifl = 0x05H
7 OCP 5| %7 /7 2%
OCPST AOCPDBTI[4:0] OCPC OCPMS
A 7 6 5 4 2 1 0
A R/W RW |RW |RW |RMW R/W R/W
OCPST OCP 4 HIRZ:
[71 0 : Toid e %
1: RIELRER. (4% E OCPC =0)
AN PWM #ir o
AOCPDBT AL, OCP #i N\ LT 8] (BRIA 41.67nS)
[6:2] 0~31 = 0~1.291usS ([#l &~ 48MHz/2)
OCPC OCP IRASTHEAL:
(1] 4 OCP K/, WK% E OCPC ="0.
AR, A LS UTER OCP IR, PWM K F—4> PWM &
B
OCPMS OCP ik %
[] 0: B
1: FH PR

132
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19.30. GEN_LPF (B EIELS )

19.30.1. LPFHEHER

{7 FFL PR — B T RO PR A2 — ARSI Tk RE U R 5 S, RS AR e TR R R
55 (419.36) .

x(n) 4,?_4, DEF

T

a =

1+ o

19.30.2. LPF BHRERFIKE

y(n)

» y(n-1)

o : cutoff angular frequency of filter

Ts: sampling preiod

19.36 — M K8 BE I AR AE K

CGFOX2AXX WE /M Hp— M3 e s e s s, HAM K 19.37 Frox, MM SFR Wik 19.51 fis. A
LPF i, Sk SE0EES BIMRM K SFR W, X501 LPF & H#/EiE R (GEN_LPF_ACT, W% 19.52) . )5

Al LAPHAT LPF #1E .
LPF_GAIN > LPF OUT
LPF_IN »@ »é »@ > DFF » LPF_PREOUT
F 19.37 LPF 4244 A M 250
% 19.51 LPF SFR i
SFR #iR
GEN_LPF KB S
2 #iR BhE

SFR_PAGE =0 | GEN_GAIN I LPFI 25 23 0x0000H
SFR_PAGE=1 | LPF_IN i F LPFA A\ S 0x0000H
SFR PAGE =2 | LPF_OUT I H LPF H B 0x0000H
SFR_PAGE =3 | LPF_PREOUT | i# FILPF# /o % B 0x0000H
GEN_LPF_L [ b= AlH | 52 firffi= 0xO0H
T R BE I 2 S U

GEN_LPF[7:0]

i
o 7 6 5 4 3 2 1 0
R/W R/IW R/IW R/IW R/IW R/IW R/IW R/W

GEN_LPF_H [ b= A2H | S firfi= OXOO0H
ARSI A S B e

GEN_LPF[15:8]

for 7 6 [ 5 [ 4 [ 3 | 2 1 0
ChreeGoal fRA: 0.30 133
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CGFO62A

R/W

=

KA

R/\N|R/\N|R/\N‘R/\N‘R/\N‘R/\N

|R/\N

7 19.52 GEN_LPF_ACT ##i iz

H fi{ti= OxO0H

MOTOR_CONT1 Hih-= BFH
HHLIE S AR EE 1

----- MPWM | MPWM | IQIN | FOC USER_ | GEN LPF_ACT | SPFB
A DUSEL | EN SEL | ANGSEL | PI_ACT |2 FILTER
it R/W
GEN_LPF_ACT T8 AT U 2 s

1: LPF#uE, WHEE

ChreeGoal
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19.31. FG (AR KA 235 H])
BIRRER (FG) RIGTHE THEMHIES. ARG L FG (Z2 DL T #2457 5 B L
19.31.1. FG #:4)

CGFOX2AXX A — MW B RHR KA 8 HIW . B H FG, SAEseHH FG. 1 v g W 1a) i H i ik b B0mT LLE
it FGCTRL %% (3 19.53) . FG i unE 19.38 .
% 19.53 FG #4| SFR

FGCTRL Hhdk= 1025H H A = 0X00H
FG &l & 174
FG EN — - - - FGPULSE SEL
(A 7 6 5 4 3 2 1 0
HKAY R R R/W R/W R/W R/W R/W R/W
FG_EN FGHi i fe:
[7] 0: 2511
1:ffRE
FGPULSE_SEL FGIIk M Bk £
[2:0] 000 : Lfik i/ J& 3
001 : 2Jbk i/ #A
010 : 4Jbk i/ H#A
011 : 8Jhkyh/E A
100 : 12K/ A

FG_EN

12 pulses

(FGPULSE_SEL = 4)

19.38 FG i th % %
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19.32. MDE SFR %l
19.32.1. MOTOR_CONT1 SFR
% 19.54 MOTOR_CONT1 SFR ##ii&
MOTOR_CONT1 Hidik= BFH S A48 = OXO0H
REATLEE il 27 A7 e 1
MPWMDUSE MPWME IQINSE FOCANGSE USER_PI_AC GEN_LPF_AC SPFB
vl 7 6 5 4 3 2 1 0
HTY X R/W RIW R/W R/W R/W RIW R/W
MPWMDUSEL MPWM 52 Lhig %
[6] 0:3kH PWM_DUTY_A /B /C ( MPWMDAT, SFR Hili-= E1IH/E2H )
1:kH SVPWM H/W
MPWMEN MPWM 5g i} #5332 17 #2 i f# g :
(5] 0: 251
1: fifige
MPWMEN =1, ADC CH1 & CH2 [ &% #:
IQINSEL IQ HLEI PI 2l fa N ik
[4] 0:3kH IQ_PI_CMD SFR ( SFR_PAGE = 0 & SFR Hi}ik= A6/A7 H)
1ok H B G A G (JEE PSR )
FOCANGSEL FOC #i \ ik #%:
[3] 0: 3k H CPU_ANG (CPU_ANG_H & CPU_ANG_L 15 A\ 1#)
1:%H SMO_ANG (fili 5 )
Park 13 A8 4 N 08 £ 16 1
USER_PI_ACT F 7 PLBOH
2] 0: 25 1EH/ PI
1 BaEH 7 PI
GEN_LPF_ACT T8 FH AR S8 AR s
[1] 1:LPF &, BfHEE
SPFB_FILETER THE PSS AT e
[0] 0: 25 1180k
1: fFRENEM
19.32.2. MOTOR_CONT2 SRF
7 19.55 MOTOR_CONT2 SFR #iii&
MOTOR_CONT2 Hitik= 9FH Bl = OxA4H
HEALA% il 27 A7 8 2
DUTY_SUPRS_EN DUTY_SUPRS SVPWMMODE SVPWMPS IAESOFEN
fir 7 6 5 4 3 2 1 0
%i@ R/W R/W R/W R/W R/W X RW
DUTY_SUPRS_EN o 7 Bl i i g
[7] 0 : 2% 11 52 L M)
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1 Ja & b
DUTY_SUPRS 525 LA e 6 (24 DUTY_SUPRS_EN = 1)
[6:5] 00 : oAk % B PR il
01 : A4
11 @ 2x FEIX R R AR o 2 EL R ]
SVPWMMODE SVPWM #E 1k £
[4] 0:7 B SVPWM sk
1:5B SVPWM #xk
SVPWMPS SVPWM % i A /5
[3] 0: IEF¥(A. B. C)
1: RF(B- A, C)
IAESOFEN HIG6 A FE Al TR Bl A R
(1] 0: %k
1:ffige
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19.32.3. FOC ##i SFR
# 19.56 FOC i SFR #fii&
FOCCONT Htetit= D6H S{uf& = 0x00H
FOC 2l %5 77 45
Pl ESTCR INV ADC PLL SPEED
A CLEAR ADCD TRIG EN EN
7 6 5 4 3 2 1 0
A | RIW R/W R/W R/W R/W R/W R/W R/W
PICLEAR TEE PI il 2 A7 e IRMA:
[7] 0: &1k
1: g
ESTCR lo AT IR HfLL (2 SMO #% 7L B il TH i)
[6:4] 000 : HijifE X1 100 : EHifHE/2
001 : HLVifE X2 101 : EBHE/4
010 : HLyiE X4 110 : EBAHE/8
011 : H7fi{H X8 111 : EBjAi{E/16
INVADCD S [7] ADC #3725 54
[3] 0: 251k
1: ffRE
ADCTRIG ADC fil ) (8 A F1 #H B):
[2] 0: PWM 528 i KE
1: PWM % ds i/ ME
PLLEN PLL PI #% i {4 ge:
[1] 0: &1k
1: g
SPEEDEN SPEED PI #& il gE:
[0] 0: &1k
1: g
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19.32.4.

PI_GAIN SFR (P! £ #3125)

# 19.57 PI_GAIN SFR #iik

PI_GAIN Hihk= E6H HAifH= OXF7H
Pl KPx16 3 7 e 5% 27 ££
IQKPGEN | - | IDKPGEN | -- | SPKPGEN | - | PLLKPEN | ---
L 7 6 5 4 3 2 1 0
HH R/W R/W R/W R/W
IQKPGEN IQ KP 1425 {f fg:
(71 0: 25 1F
1: ffRE
IDKPGEN ID KP 4 i ffi e
[5] 0: 251k
1: ffRE
SPKPGEN SPEED KP #25f#i fig:
[3] 0: 251k
1: ffRE
PLLKPGEN PLL KP 1425 {#ifie:
[1] 0: 251k
1: ffRE
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19.32.5. PI_TMSR SFR (P IREF R iE T 5%)

7 19.58 PI_TMSR SFR ik

PI_TMSR Hihk= D7H SAAH = 0x00H
Pl PR AR R B o A A%
QT | IQ TM | ID.TM | ID.TM | SP.TM | SP_TM | PLL_TM | PLL_TM
SEL EN SEL EN SEL EN SEL EN
Ri 7 6 5 4 3 2 1 0
KA | RW RIW RIW R/IW RIW R/W R/W R/W
IQ_TMSEL QR R A
[7] VEFSIL:
1: Faiiat
IQ_TMEN IQERER A A RE:
[6] 0: 251k
1: ffRE
ID_TMSEL IDER AR ik 1%
[5] VEFSIL:
1: Fat
ID_TMEN IDER B = A e
[4] 0: 251k
1: f#ifkE
SP_TMSEL SPEEDR A5 0k %
[3] VEFSIL:
1: Fat
SP_TMEN SPEED R B X B
[2] 0: 251k
1: {#ifE
PLL_TMSEL PLLER BRIk #:
[1] 0: H sl
1: Fat
PLL_TMEN PLLFRER R A Be:
[0] 0: 251k
1: {#ifE
19.32.6. SP_CYC SFR
% 19.59 SP_CYC SFR #fii&
SP_CYC Hiht:= EDH B {E= 0x26H
T8 PEER A7 1] A
SP-CYC[7:0]
fir 7 6 5 4 3 2 1 0
A W W W W W W W W
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19.32.7. Pl #&H%#E SFR
# 19.60 PI ¥ il % SFR fiid

SFR T HhhE
PI_KI_L PIZEHIKIZHK 7 91H
Pl_KI_H PH?%IJK@;&H?% 92H
SFR_PAGE 28 E S
SFR_PAGE =0 IQ_KI 1Q I KI 4L 0x0000H
SFR_PAGE =1 ID_KI ID #4111 KI 34 0x0000H
SFR_PAGE =2 SPEED KI S KI S5 0x0000H
SFR_PAGE =3 PLL_KI PLL #=Hil1¥ KI 23 0x09C4H
SFR_PAGE = 4 USER_KI P #EHI K S5 0x0000H
SFR iR Hhhl
Pl KP_L PI#zEHIIKPSHUR 71 93H
Pl_KP_H PIEHIKPS 5 7711 94H
SFR_PAGE B i ShE
SFR_PAGE =0 IQ_KP 1Q il KP 23 0x0000H
SFR_PAGE =1 ID_KP ID ¥zl KP 2% 0x0000H
SFR_PAGE =2 SPEED_KP I KP 24 0x0000H
SFR_PAGE = 3 PLL_KP PLL #5411 KP 231 0x36BOH
SFR_PAGE =4 USER_KP F P HE#I KP 23 0x0000H
SFR iR Hhhk
PI_MAX_LMT_L | PI £l f KRR EHiE 1 95H
PI_MAX_LMT H | PI £ %ﬁﬁﬁ)ﬁ%ﬁz?&ﬁ?*ﬁ 96H

BH Hid 5 s
SFR_PAGE =0 1Q_MAX 1Q F& Il f K PR AR OX7FFFH
SFR_PAGE =1 ID_MAX 1D 5 i) () e KR AR OX7FFFH
SFR_PAGE =2 SPEED_MAX AR B Y B KPR B A Ox7FFFH
SFR_PAGE =3 PLL_MAX PLL il 55 KPR FE AR OX7FFFH
SFR_PAGE = 4 USER_MAX F P i s KBRS AR 0x0000H
SFR FBiR Hhhk
PI_MIN_LMT_L P 4z il s/ BR BE R K 7 B2H
PI_MIN_LMT_H Pl ] %/J\KEE%I?EE?—% B3H

S8 Eiiipe B ArfE
SFR_PAGE =0 IQ_MIN 1Q F il iy f /MR FEAE 0x8001H
SFR_PAGE =1 ID_MIN ID 5 il 1) e /N BR FEAR 0x8001H
SFR_PAGE =2 SPEED_MIN TAURE B i P e /PR A 0x8001H
SFR_PAGE =3 PLL_MIN PLL e /PR BB 0x8001H
SFR_PAGE = 4 USER_MIN P SN BR S 0x0000H
SFR iR Hhhl
PI_CMD_L P ¥zl ay 2 B E T A6H
PI_CMD_H Pl & ay & HdE = 7 1 A7TH

BH Hid 5l
SFR_PAGE =0 IQ_CMD 1Q il ffy iy A1 0x0000H
SFR_PAGE =1 ID_CMD ID &l (1) iy 2 {E 0x0000H
SFR_PAGE =2 SPEED_CMD TP R 1 0x0000H
SFR_PAGE =3 PLL_CMD PLL £l i 2185 0x0000H
SFR_PAGE =4 USER_CMD FH P i it &4 0x0000H
SFR FBiR Hhhk
Pl_UI L Pl &l 0 BRIk 7 9DH
PI_UH Pl 4z il A ﬁw)@ﬁ?*ﬁ 9EH

S8 Eiiip B ArfE
SFR_PAGE =0 1IQ_Ul 1Q =i AR 0x0000H
SFR_PAGE =1 ID_UI ID # il A4 E 0x0000H
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SFR_PAGE =2 SPEED_UI TARE R AR A 0x0000H
SFR_PAGE =3 PLL_UI PLL 45| FIF 8 0x0000H
SFR_PAGE = 4 USER_UI PRI SE 0x0000H
SFR iR HhHE
PI_OUT L P % il BT ACH
PI_OUT H P ¥zl HdE s 2 ADH

B iR 5l
SFR_PAGE =0 IQ_OuT 1Q 42 il iy H Hide 0x0000H
SFR_PAGE =1 ID_OUT ID $2 il {) 30 H B 0x0000H
SFR_PAGE =2 SPEED_OUT TAURE F b1 1 o B 0x0000H
SFR_PAGE =3 PLL_OUT PLL 2l i HH 5o 0x0000H
SFR_PAGE =4 USER_OUT FH P o1 1 i o 00 0x0000H
SFR iR Hhhk
PI_FB L Pl 45l s R R AEH
PI_FB H P $z il s B0 = 1 AFH

BH Hid 5l
SFR_PAGE =0 IQ_FB 1Q 1 K I i e dhs 0x0000H
SFR_PAGE =1 ID_FB 1D 25 il 1) = i B 0x0000H
SFR_PAGE =2 SPEED_FB TAURE R I R O 0x0000H
SFR_PAGE =3 PLL_FB PLL il i & i B 0x0000H
SFR_PAGE = 4 USER_FB FH P il 16 s i B 0x0000H
SFR T Hhhk
PI_KT L Pl 2] KT Z5U& 751 DEH
PI_KT_H Pl 8] KT Z805 73 DEH
SFR_PAGE 28 ik S
SFR_PAGE =0 IQ_KT IQ # Il KT 23 0x0000H
SFR_PAGE =1 ID_KT ID il 1] KT 245 0x0000H
SFR_PAGE =2 SPEED KT S KT 330 0x0000H
SFR_PAGE =3 PLL KT PLL #411 KT 23 0x0000H
SFR iR HhHE
PI_TR L Pl 4l TR ZHK 7 AAH
Pl TR _H Pl 5] TR Z8m 71 ABH
SFR_PAGE i iR SArE
SFR_PAGE =0 IQ_TR IQ =il TR 2% 0x0000H
SFR_PAGE =1 ID_TR ID il 1) TR 33 0x0000H
SFR_PAGE =2 SPEED_TR G TR 23 0x0000H
SFR_PAGE =3 PLL TR PLL ##1 TR 244 0x0000H
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19.32.8. EEVMEELIE SFR
# 19.61 WA A EHE SFR iR

SFR iR Hauiit

SMO_D1 L FOC Pl B 1 K1 —

SMO_D1_H FOC #ZHiI%dh 1 =71 BCH

2 iR

SFR_PAGE =0 | Gs BRI GS 4L OX7FFFH

SFR_PAGE =1 | Kslide £ T 9 Bh i R 25 2 5 OX3E80H

SFR_PAGE =2 | SMO_ANGBAS | ittt i i Sk S 40 Ox0B2FH

SFR_PAGE =3 | Z_correction SMO ZIEZRIE: Zgainmew) = Zgamx:;+m OX7FFFH

SFR_PAGE =4 | SMO_ANG SMO i BEAti THE His

SFR PAGE =5 | BBGain 2 i&?ﬁﬁ i sh 4 . Bang-Bang % il 4 23 | OX7FFFH

SFR iR Hu ik

SMO_D2_L FOC Pl B 2 IR b

SMO_D2_H FOC Fl B 2 v —

25 iR

SFR_PAGE=0 |Fs T U Fs 23 OX7FFFH

SFR_PAGE =1 | Kslf T BEMF es fi 5[] LPF 2% 0x0064H

SFR_PAGE =3 | MaxSMCEtrror LR X 3k SMC [ K SMC i 2% OX7FFFH

SFR_PAGE =4 | EST-SP w* (PLL-PI 4% il H 1H) Read-Only
19.32.9. FOC #2883 SFR

#* 19.62 FOC il #5 ¥4l SFR

SFR iR Huhk

FOC D L FOC =il $d 2 k77 D4H

FOC_D_H FOC =il % 2 =iy D5H

el #iR BhE

SFR_PAGE =0 VD_OFFSET | d %l 1 B fhi#% 0x0000H

SFR_PAGE =1 VQ _OFFSET | q#iliHi Efm#% 0x0000H

SFR_PAGE =3 AS iy M B 0x0000H

SFR_PAGE =4 CPU_ANG CPUf [ B 25 47 %% 0x0000H

ParkflParkii 25 e f FE i N\ 0x0000H
SFR_PAGE =5 FOC_ANG X & FOC [Theta f 5.
H: Theta fR#.

SFR_PAGE =6 SVPWM_Amp | SVPWMZZ e[l {E 0x4000H
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19.32.10. MPWMCONTL1 SFR
% 19.63 MPWMCONT1 SFR ##i&
MPWMCONT(SYNC) Hihl= E3H 52 18 = OXO0H
MPWM #% ] &7 17 2%
----- HALF ALL UWXZ LOWSIDE HIGHSIDE
SWAP SWAP SWAP
AL
7 6 5 4 3 2 1 0
Ky X R/W R/W R/W R/W R/W | RIW R/W
HALFSWAP 5| A e (X,V 224),(Y,W 22 ) and (X,W 52 ##i)
(6] 0: AR
1 — 2 AR AR
ALLSWAP AN 5] BIAE He(U->X , X->U. V->Y,Y->V. W->X X->W)
(5] 0: AR
10 & A
UWXZSWAP U. W 5| HIZZHA X Z 5] A e
(4] 0: AR
10 AP fbiE
PWMX_MOD U AFARAN OX) % Hh 5 = ¢
[2:3] 00: 3Rk 10: AR
O1: 5 il & 11 KA
PWMU_MOD U Al (U) % i 0k £%)
[1:0] 00: 3Rk 10: FAH
O1: 5 il & 11 1R AR
19.32.11. MPWMCONT2 SFR
% 19.64 MPWMCONT2 SFR ##iA
MPWMCONT2(SYNC) Hihk= E7H S (v fH= 0xO0H
MPWM $z il 27 /745 r
PWMZ_MOD PWMW_MOD PWMY_MOD PWMV_MOD
A
7 5 4 3 2 1 0
Bt R/IW R/W R/W R/IW R/W RIW RIW RIW
PWMZ_MOD W AR (Z)%n i =
[7:6] 00: 3R 10: mARK
O1: 5l & 11 KB
PWMW_MOD W RS (W) % H A3 I
(5:4] 00: 52 il (% 10: HEAH
O1: 5 il & 11 1R AR
PWMY_MOD V AR ()% A e
[3:2] 00: 3Rk 10: HEAH
O1: 5 il & 11 1R AR
PWMV_MOD V FR A (V)4 AR
(1:0] 00: 3R 10: B
O1: 5l & 11: KA %L
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19.32.12. MPWMDT SFR
% 19.65 MPWMDT SFR #iif
MPWMDT (SYNC) Hihil-= E5H H A {E= Ox78H
FLHL PWM FEIX I 8] 75 77 4%
MPWMDT][7:0]
iz 7 6 5 4 3 2 1 0
%M | RIW R/W R/W R/W R/IW RIW RIW RIW
19.32.13. MPWMINV SFR
% 19.66 MPWMINV SFR #iiik
MPWMINV (SYNC) Hitik= E4H S 718 = 0x00H
MPWM s AH & 27 7 2%
---------- ZINV WINV YINV VINV XINV UINV
b 7 6 5 4 3 2 1 0
(| X X R/W R/W R/IW R/IW R/W R/IW
ZINV kil PWM Z %t [ AHIEF
[5] 0 : A AH
1: A
WINV i PWM W i H SOFHIZE %
[4] 0: AN A
1: M
YINV il PWM Y i i S AH %
[3] 0: A/ H
1: M
VINV =il PWM V % A IEF
[2] 0: A/ H
1: A
XINV K3 PWM X #ir i SOk
[1] 0: AN A
1: M
UINV il PWM U i H SOAHE ¢
[0] 0 : A AH
1: M
19.32.14. MPWM DATA SFR
% 19.67 MPWM DATA SFR #jik
SFR i Huht
MPWMDATL MPWMHHE KT 15 (SYNC) E2H
MPWMDATH MPWMZ#fE &7 15 (SYNC) E1H
el #iR BhE
SFR_PAGE =0 | MPWM Cycle HLHLPWM B M 0x04BOH
SFR PAGE =1 | Phase A HLHLAKH FIPWM 5 %% EU AR 0x0258H
SFR_PAGE =2 | Phase B HLHLBAHIPWM 5 %% EeAE 0x0258H
SFR_PAGE =3 | Phase C HLHLCAHFIPWM /& 25 A 0x0258H
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19.32.15. #Hl OCP ##] SFR
% 19.68 fill OCP f&#il SFR #iik
AOCPCONT Hihk= EEH HA{E = OXE7H
Pl OCP 5 il 75 77 2%
DOCPNEN | AOCPEN OPAPD | - [ ----- |_SHORT[3:0]
I 7 6 5 4 3 2 1 0
7 R/IW RW | RIW R/W R/W R/IW
DOCPNEN ¥+ OCPN f#ifiE:
[7] 0: 2511
1: ffige
AOCPEN L OCP 1§ifig:
(6] 0:2x1k
1: 1R
OPAPD OPAF
(5] 0: IE¥H
1:OPA
I_ SHORT L OCP i LR I%E+ : (OCP H Wi:OCPIF)
[2:0] 000 : 0.15V 100 : 0.35V
001:0.2V 101 : 0.4V
010: 0.25V 110 : 0.45V
011:0.3V 111 : 0.5V(default)
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19.32.16. DOCPN #4l| SFR
% 19.69 DOCPN ##Hi] SFR i
DOCPCONT Hudlk= EFH A1l = OXO5H
%5 OCP &l w4798
OCPST AOCPDBT[4:0] OCPC OCPMS
fir 7 6 5 4 3 2 1 0
¥ [ R R/W R/W R/W R/W R/W R/W R/W
OCPST OCP 5 IR A
7] 0 : Toidim o ms
1 RIEEH (B4 E OCPC ='0)
754~ PWM it Ay i BE
AOCPDBT i3l OCP #i N L FHEf ] (BRIA 41.67nS)
[6:2] 0~31 = 0~1.291uS ([l & 4 48MHz/2)
OCPC OCP IRZTEZENL:
[1] 2 OCP R4, Wi i#tE OCPC =0
TER PR, H P AT RUS iR OCP RA, PWMAE F—A> PWM F %I .
OCPMS OCP Uk
[0] 0: Azl
10 A PR
19.32.17. IPD 4 SFR
# 19.70 IPD #%iil SFR Hiiik
IPD_CTRL k= ASH S {H = 0x18H
WIEA AL B A% ) B A7 3
IPDS IPDMIN IPDPNS | IPDCYC IPDSTR
fr 7 6 5 3 2 1 0
A | R R R R/W R/W R/IW R/W
IPDS IPD AR
[7] 0:1E%
14
IPDMIN IPD £2/)s pattern:
[6:4] 001: patternl 010: pattern2
011: pattern3 100: pattern4
101: pattern5 110: pattern6
IPDPNS IPD pattern # =i
0: 4 pattern
[3] 1: 6 pattern
IPDPCYC IPD &% i HA:
[2:1] 00: 13ms (48MHz i1-%%) 01: 27ms (24MHz i1-%%)
10: 54ms (12MHz it%)) 11: 110ms (6MHz it%0)
IPDSTR IPD F4f:
[0] 1: JF46 IPD
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19.32.18. IPD %3 SFR
% 19.71 IPD #i#fi SFR #iik
SFR iR
IPD_PD IPD Pattern & X 2174
el iR SAE
SFR_PAGE =0 IPDPAT21 _DEF | IPD Pattern 2. 1 & X OXEBH
SFR_PAGE =1 IPDPAT43 DEF | IPD Pattern 4. 3 5& X 0x96H
SFR_PAGE =2 IPDPAT65 DEF | IPD Pattern 6. 5 & X 0x7DH
IPD_PD Hiht= A4H 2 Ai{H = OX00H
IPD_PD [7:0]
7 6 5 4 3 2 1 0
Type W W W W W W W W
SFR_PAGE =0 Pattern2 f/fIRIATT 5 E X Patternl f&/fIRIATT 5 E X
SFR_PAGE =1 Patternd f&/fIRIATT 5 E X Pattern3 f&E/fIRIATT 5 € X
SFR_PAGE =2 Pattern6 f&/fIKi4 T 5 E X Pattern5 f&/fIRIA T 5 E X
U. V. W Xy Y. Z U. V. W Xy Y. Z
Bit[7:6] Bit[5:4] Bit[3:2] Bit[1:0]
00: -- 00: -- 00: -- 00: --
01:U 01:X 01:U 01:
10:V 10:Y 10:V 10:Y
11w 11: 7 11w 11:
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19.32.19. JEAMKEIEH 2 SFR
F 19.72 WA GEPER 4 SFR fiid
SFR iR
GEN_LPF HHCE ISR S
23 ik BAHE
SFR_ PAGE =0 | GEN GAIN I8 HLPEE 25 4% 0x0000H
SFR_ PAGE=1 | LPF_IN i I LPF4 A\ ¥ 0x0000H
SFR PAGE =2 | LPF_OUT 38 FH LPFy H ¥ de 0x0000H
SFR_PAGE =3 | LPF_PREOUT | i@ HLPF&/q % Hds 0x0000H
19.32.20. FG #%| & /F4% SFR
#* 19.73 FG #7717 45 SFR fiiid
FGCTRL Hbdik= 1025H EAi{H = 0X00H
FG &l & 174
FG EN FGPULSE_SEL
A 7 6 5 4 3 2 1 0
K R R R/W R/W R/W R/W R/W R/W
FG_EN FGHy H i fie:
[7] 0: 2511
1:ffgE
FGPULSE_SEL FG ik ik £
[2:0] 000 : itk J&
001 : 2Jbk i/ JE #A
010 : 4Jbk i/ H#A
011 : 8Jhkh/E #A
100 : 12K/ JE 3

i 4%: 0.30
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19.32.21. AFrT i LR(E 5 MEE XSFR
F 19.74 AR HAEIHE S M EE SFR iR
XSFR R Hihit FHIE
IA_L AR (la) FIADCH: RT3 1060H R
IA_H AR (la) FIADCH H 1 1061H Hik
IALPHA L CLARKEZZ # Fjadili LI (i) iK1 1062H Hik
IALPHA_H CLARKEZZ: # o IR Cio) 718 1063H A
IB_L BAHHL (lb) FIADCH: H AR 1058H Hik
IB_H BAHHL (lb) FIADCH: H =715 1059H R
IBETA_L CLARKEZS#: [ RHH IR (iB) 7T 105AH R
IBETA_H CLARKEZS#: [\RHH IR (IB) i 105BH R
19.32.22. AR HAELE 5 ME XSFR
K 19.75 WALBR AR EAR S 5 5% SFR ik
XSFR ik Huhik RFIE
VALPHA L(i%) o E T L U AR AT A T 1064H R
VALPHA H(i%) o E T LR B AR AT A T 1065H R
VA _L(i%) FHAT AR By B B0 25 A7 2R I 2T 1066H Hi
VA_H(i%) KL AR By L s B4 25 A7 28 v 2T 1067H Hi
VBETA_L(i%) B E T LR B A A7 AR 105CH Hik
VBETA_H(i%) Bl - R B A A 105DH HiE
VB_L(i%) AT BIXB) HL E H0 48 75 A7 2 Ik 721 105EH Wi
VB_H(i%) AHAT BIX Bl HL s $0 48 75 4795 i 21 105FH Wi
19.32.23. BEMF {515 5 W% XSFR
# 19.76 BEMF {4515 5 M %2 SFR #ifiik
XSFR iR Hhhk FHIE
ZALPHA L EEMFIIZ1¥ 55 Zo Bl 27 47 2K 75 1070H Ak
ZALPHA H EEMFIZI 25 Zo B¥E 2 A7 2 1 1071H Wi
ZBETA_L EEMFIYZIE a5 ZB Bl % A7 a0 1068H Hik
ZBETA H EEMFIZIE 25 ZB BR 2 e se sy 1069H Hig
ES_IALPHA L il S o B 2 A7 A 1072H Hi
ES_IALPHA H S o B 2 A7 A 1 1073H Hi
ES_EALPHA_L i EEMF Eo HUi 7 A 28K 71T 1074H Wi
ES_EALPHA_H {5 EEMF Eo Uil 7 788 M 7~ 1Y 1075H Wi
ES_IBETA_L fHE IR B e kT 106AH Wi
ES_IBETA_H fHE IR BUR e T 106BH Wi
ES_EBETA L S EEMF EB ¥ 55 A7 ik 710 106CH Wi
ES_EBETA H S EEMF EB ¥ 75 4745 = 710 106DH Wi
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19.33. SYNC

MDE {14745 MPWM [Fl2, V1% MDE SFRs #\f7 % 1 & ffav, HT 15 SYNC & f7 s AN BFriX 2 SFR. HA

SYNC BT AT {8 #B 5 5] Bsf [5] 25 56 83X 2% SFRs.
% 19.77 SYNC SFR #iig

SYNC Hhdik= 8FH & fi7{t= 00000000B
MDE [0 & 7 4%

SYNC[7:0]

A 7 5

ul
N
w
N
[

o

ayit) wW W wW W wW wW W

&

W HEEE: (7% SYNC)
MPWMCONT1
MPWMCONT2
MPWMDT
MPWMINV
MPWMDATAL
MPWMDATAH
CPU_ANG_L
CPU_ANG_H
VDQ_OFFSET_L
VDQ_OFFSET_H
SVPWM_AMP

ChreeGoal fRA: 0.30
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20. BRI KT ae b

20.1. {&MHJE (VCC15, SGND, PGND)
VCC15 RAGM HLIE, ‘& A N IB 4RO Th 2 0k 3R Gt . 76 MDRFDO t, i \iB# 5% SGND A Fill
. S IIE %S % PGND. PGND Hulfi T SGND HuZIZaM, P MIEaTEE A5V, XAHE 7 S5
JE. VGS FIIREh D3 A4 (D% MOSFET) 1 25 R &

DA P A PR o S R S 7E A 2 F RIS T MR VCC15 R B T VCCUV+ =9.5. i 20.1 i
o ¥ VCC15 HEAELT VCCU - =8.8 VIif, IC KHIFTA I, W 20,1577, KBk T 4 %

T A 15 AU A AR AR PR S 7T, AT e G 17 3 2 R Eh A

l-‘-‘-‘-\"""--.
Voo 18— — — — — —
11 — — — F—————
Voouws 9.5 — REC“"::L':“dEd
Vooow 88l A4 == = =% — — — — —

LINx

_—— |4 —-=41

LOx
20.1 VCC15 HJF UVLO LA1EX I
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megawin family

20.2. = HEPE (VBU-VSU, VBU-VSU, VBU-VSU)

VB | VS SEE I LR . A O s B T LA T PGND B 413085 00 Th S8 88 0 R S AR PR V3 . bl T I R
FEAIC, B B vy LU 4 5 VCC L5 (9 E 28 4R MRl I ELRT LU F /N ) [ 28 Aok it v

B AR X 350 5 Fhy b 1 5 B A 20.2

Vesnax 18

11
Vesins 7.8
Visine 7.2

20.2 VBS HH UVLO TAEX 15,

20.3. f&MIATE M HF N ZHE (HU,V,W / LU,V,W)
BN IR Bt 25 R A R B B A3 2 081K, DURAE LSTTL A1 CMOS FEFMCE 3.3V 2 2 1% o A\ M 5 E i &
PRS0t [N 7R R U S N R N KRS AT AR R A B . YR N R BB Z0 8 200k (1EZ %), 7E VCCL5 HLE S
PRSI, AT IRE . e, NS IR TAE, @A BT AZKT 400ns.
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20.4. FEIX B} 8]

XA IC H4E AR T 8 € BUIX ARG HL o BEIX DHREZ AN — DI TR] B (B D IELX I [R), AR (R B, R pa il 2
HIT RAGRFF W IXAR RN TR SR A ERIFRITIF 2/, DRI RO E R M. HHMRAEIX i R/~ T
DT, HEfARNFEX I AT DT MISMESEIX A 1IR B 25. 1&] 20.3 H 1 SRS A AN 145 55 Z A K & e

LIk

S \
4
|

I ™~

HiM:x

|

|

A N

500

| .

L0 |
[ ' ' |

HOx 0%, ""#SD%

20.3 SE X [E]

20.5. ' 13Xzh#% (HOU,V,W, LOU,V,W)

e P O SR Eh ey 2 & T DAk A Bt i, R TR T Rshh 3 444F, W IGBT Ml MOSFET. fikfilfith (0 LOU, V,
W) 2% E A BPIRA kA, T s g (A0 HOU, vV, WYILFE & NN I 2 R B0, 02, 78 VBS ALK
FOREWR G, 8 78S A s L, — IR S 5 (L%) 221, e VCC15 AEMRIEREWE A,
R4 AT CAEL R DI B % E VRS, A2 s 9K 3h (1 i 7L
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20.6. ZEXT B KB e E

TR I £ B KR AL P e A R B A D e 3

B A ush, A EIES I NZE IC SGND LX)

Ji
< 20.1 4 Xt i KA E (A
2 w5 BN, &K BAL
e Y 2 FEL YR R VB.U.V.W -0.3 200
e A & VS.U.V.W VB.U.V.W -18 VB.U.V.W + 0.3
] 9 g VHO.U.V.W VS.U.V.W -0.3 VS.U.V.W +0.3
AR 1T By H VLO.U.V.W PGND-0.3 VCC15+0.3 v
RN E VH.U.V.W 03 20
VL.U.V.W '
AN YR T VCC15 -0.3 20
B8 IR A5 PGND VCC15-18 VCC15+0.3
RV RAS R 5 3l R dv/dt 40 Vins
20.7. R TR AF
#* 20.2 HEFE TAESAT
2 ] B/ BK. HAL
AR LY VCC15 11 18
e Y 30 FE YR L FLE (1) VS.U.V.W VB. -18 VB-11
e I ) FEL YR L R VB.U.V.W -8 200 v
e 1D Bk LR VHO.U.V.W VS VB
AR T B A VLO.U.V.W PGND VCCLE
7 1: VBS=12V, VS &y - 8V %l 200 V i [ — B 4 AE. ZS AR B3
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20.8. Br S H 4R

(VCC15-SGND) = (VB-VS) = 12V. TAMB =25C,[#9ER AU . VIN. VTH Al IIN Z23(Z% SGND, &H T Hra N
MEIE. Vo M lo 2 Z% A1 VS M PGND, JFd&M T B . VCCUV Z24(Z% SGND. VBSUV Z4Z%

VS.
#* 20.3 FpA L ARE
2 ws | WHAFRE | &4 | & | BK | BA
AR YRR 1
UVLOR X FVCC1584s Hifi IQVCC ;’C"U'V'W =VLUVW=05 | 500 | 350 | 500
MA
VCC15 T/ i i IVCCOP UV Weaok. 1200
VCC15FEJE R 1E 7] IR E VCCUV+ 8 9 10
VCC15 FEJF K 71 7] IR AEL VCCUV- 8 8 10 \Y
VCC15 YR R B e IR Hi VCCHYS 0.7
e Bl YRR
= VBS HJR R s IE [ R AE VBSUV+ 8 9 10
A UVBS HL Y R s 67 ) ) i VBSUV- 7 8 9 v
 IVBS YR R 4 e 1R Vi VBSUVHYS - 0.6 -
UVLOF: & VB S 45 HL it IQBS VBS=12V 35 54 75
i B FB U5 LA ILK VB=VS=200V VCC15=0V 1 bA
RER
v A ) v % B LA IHO+ VHO=VB=12V * 180
o 00 ARG B POk o RO IHO- VHO=VS=0 *1 400 A
AR L v R Pk o HL 9 ILO+ VLO=VCC15=12V *1 180
AR A i HH 0K L 2% Fok v B VL ILO- VLO=PGND=0  *1 400
e 1 N S

\I—/| 55{%{5 grﬂHou.v.W@:a@au b R VBS=12V 110 v

*1 : Tr=200ns, Tf=60ns, Cload=1nF
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20.9. FIFHBHS R

(VCC15-SGND) =(VB-VS)=12V ,Vs.u.v.w=SGND=PGND, # . C load=1nF , TAMB=25C.[&3E 54 9.

< 20.4 B H AR
e ws WRFA R BN, | A | K. | BAL
FIFAREIEIR ton VH.U.V.W or VL.U.V.W=5V, VS.UV.W=0 | 300 510 | 700 ns
KWL g aEiR torF VH.U.V.W or VL.U.V.W=0, VS.U.V.W=0 300 570 | 700
T BT 1] tr VH.U.V.W or VL.UV.W=5V, VSUVW=0 |- 90 -
W BT ] tr VH.U.V.W or VL.U.V.W=0, VS.U.V.W=0 40
DB [] tFLT.IN 400
B [X ][] DT 150 230 | 310
SEIX UCECI (] (B A 61N iiiE) MDT - - 100
ZEIRVCHC (BT 61N iliE) MT 150
S AN PM PWIN=10us, 100
PM=PWOUT-PWIN
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21. BHIER
21.1. LQFP-48 7x7mm (AD48) 3 R~}
D
D1
2 &
w o \
EEAulilili M+ 3
S[o08] [ >
S
SEATNG PLANE 11
o\
L1
LIV mm inch
br5 SN — . br5 /. —f%. br5
A --- 1.60 --- 0.063
Al 0.05 0.15 0.002 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
b 0.17 0.22 0.27 0.007 0.009 0.011
c 0.09 0.20 0.004 0.008
D 9.00 BSC 0.354 BSC
D1 7.00 BSC 0.276 BSC
E 9.00 BSC 0.354 BSC
El 7.00 BSC 0.276 BSC
e 0.50 BSC 0.020 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF 0.039 REF
e 0° 3.5° 7 0° 3.5° 7
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21.2. QFN40-5x5x0.75 mm (AY40) 33 R~}

=]

D2

I
3 40
guuuion
‘ 307 | 11
‘ . — [ O
‘ — —
] . -
| - _:I_i:o_.35><45+ =
— —] L
S Y — —
— , i
— | —
I 21 l [ LY
| s NOonoonnno
| § 20 l 1
| Z
D 3 L K
Unit mm
JEDEC MO-220
PKG WQFN(X540)
Symbols Min. Nom. Max.
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.200 REF.
b 0.15 0.20 0.25
D 5.00 BSC
E 5.00 BSC
e 0.40 BSC
L 0.35 0.40 0.45
K 0.2
E2 3.20 3.30 3.35
D2 3.20 3.30 3.35

ChreeGoal
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21.3. £ EIX 5

21.3.1. FpHELED (w/o £RAD)

P 28.1 b 22 ED (w/o fUHS

LQFP48

CGF062AADA48

T Package Pin

T Product Name
YYWWLLLLGA

Lot No.

Week

Year

QFN40-5X5x0.75 mm

CGF062AAY40

T Package Pin

T Product Name

YYWWLLLLGA

Lot No.

Week

Year

ChreeGoal
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21.3.2. HE X5 (A 8 2 XA15)
LQFP48

V.0
Kl 28.2 FE CLZEN(fi ] A 52 SAHS)

CGF062AAD48
T Package Pin

XXXX

T Product Name

YYWWLLLLGA

Customization Code No.

O

QFN40-5X5x0.75 mm

CGF062AAY40
T Package Pin

T Product Name

YYWWLLLLGA

XXXX

Customization Code No.

O

i 4%: 0.30
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CGF062A Cir
22 3THREER
22.1. bt AR
B 29.1 FRUEF" SR
CG FO062A ADA48
Package
CheerGoal P,(g#’: ' AD48:LQFP-48
AY40 : QFN40-5x5
22.2. B TFEmB
- R E o RS, $T AR,
K 29.2 HE = A K
CG FO62A AD48 - XXXX
Pack o
CheerGoal Product A%CAfSa?EQFP-48 Cu(s:tc:jmﬁrgmn
AY40 : QFN40-5x5 09 N
fixA: 0.30 ChreeGoal
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Ay
23. fRAs s
BT H &N FHANR
2024/05/03 V0.0 Wl
V0.20 ik
2024/08/14 V0.20 e 15 1E
2025/11/03 V0.30 141 QFN5X5 Hf 35

163
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CGFO062A
24. T EH

X B, CheerGoal ft#“CheerGoal Technology Co., Ltd.”

AR — A7 AER TEST RUEBERRE G R, AN F T A S R ) s S B B 1 R G 72
ISR Y r {0 B A7 i R Y B AT RSB XU, JR[RIES CheerGoal TR A 2 fa FY o 5 1 3 Jld 9 A A 45 3

HEAT AU o
BN — CheerGoal fi f 5 Bt AbH R BAL & 10977 i CELAR LB L vt LM R/ B 1) DA S0 AL/l R P
Ao 2477 G ORRUBA I, AR SCAR BRI TREAR Sl k1 (ECND 4T85
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