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25.13.8. THRMIMIZEEIIE SFR ...o.oiiieieieeeeetet ettt ettt ettt ettt ettt a e et ettt et ae et et e et et eae et etenneranis 146
25.13.9. FOC FEHIBEEIIE SFR....ocveeeeieeeeeetee ettt ettt ettt e et et et e st et e e st et eee et et e s eeeteesetatesseaeteesetetennseaes 146
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25.13.10. MPWMCONTL SFR .....coivitetieieieieieiteteteteteteteteeeeses e et ssssatet et etesesesses s et ss st et et e teseseseseeess s es et et asetatetesesesnanenneas 147
25.13.11 MPWMCONTZ SFR ....oiieieeeieeeeee ettt ettt et et st ettt et sttt et et s sttt n e ee et et et et e et eeeenen s e e e 147
25,1311 MPWMDT SFR ...cooiiitiecietetetcecee ettt ettt ettt eeee e et et et et et et et et esess s et ee et et et e te st e e s ee e s e s es et et s set et et eseeesnan s e e 148
25.13.12. MPWMINY SFR ......oiiiiieieieeeeeee ettt ettt se s st et et st ettt et et e et sttt e e e st e et et s s e s et et et e st e et ee e e s e e e 148
25.13.13. MPWM DATA SFR ....oitititeteeieeeeieee et e te ettt e s ee et et st et st et et esesess s et ee et e s et et e st s e e s et ese s es st et et et et e tesesesnan e e e 148
25.13.14. FEILL OCP FZH] SFR ..ottt ettt ettt ettt n ettt e et ettt ettt n e e 149
25.13.15. DOCPN FEHl SFR .....cuiuiitititeieteeeetett et te ettt e et ese ettt et et se et et et et etese st et e e et etese et ese st esesese st etess st etessetetesnssasis 150
25.13.16. IPD I SR ....ooeeieieeeeeeeeeeeeee ettt ettt ettt et et ettt ettt ettt ettt ettt n et ettt n e e 150
25.13.17. IPD I SFR ..ottt ettt ettt ettt ettt ettt bt ettt ettt b e b et re et et et et et ebe et et et et e s re et eneereetens 151
25.13.18. JH AR IEIE B2 SFR ..ottt ettt ettt ettt ettt n e e 152
25.13.19. FG FEHIZFAEEE SFR o.oveceeeeeeeceeee ettt ettt et e et et et et et et et et e s s s ettt e et ettt e et e e s e s et et et ettt ettt ernanen e e 152
25.13.20. ALFRAFHAEIRAZ BB XSFR ...vcveveeeeeeeeee ettt e et ee et es et et ee st et e s et eteee et ete s eseteesatatesssaeteesetetennssaes 153
25.13.21. AR ATHAEHLZ S THEL XSFR .vvieeeeeeee ettt ettt ettt ettt e et et ee et et et et et eee st ate s et etese et etesnasanis 153
25.13.22. BEMF fiBAB S ML XSFR ..o.ocvieeeeeeeee ettt ettt e ettt ettt e et e e et et eas et et e s et eteesatatesssaeteeeetetennsnaes 153
152 7 OSSR 154
E =Y =0 SOOI 155
27.1. LQFP-48 7X7MM (AD48) T JUT ottt ettt ettt ettt bttt ne bt ns et aens 155
VO A 1 | OO 156
27.2.0. BRHEZZEN (WIO B .ottt ettt ettt ettt ettt et et a e et ettt et ee et et st et eae et etennenans 156
R b= A S (N = = Ao L ) IO 156
R = SO 157
P I I Fr Cd  E= / SOOOOEETETOOOORRTTT 157
28.2. B TE T TR oottt ettt ettt ettt ettt a ettt et ettt r e et et et ettt ettt e n e en e 157
[ N TR 158
L= R 159
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PWM
IIC_l2C . . d uvw
- > ¢ ) = M N PWM XYZ o
) Engne | SVPWM >
_RXTX =
Bumpless
MDU ¢ ) . PI-Controller - VINP
(PIC)
OPA < VINN
VOUT
CRC ¢ ) 8051 —) l i Posiion
CPU M (IPD)
EEPROM " A
Control  |¥ v _ CHO (IU)
¢ N SmMo {— -
\ v _ CH1 (IV)
IR Receiver FOC =) BTSEneI <
Data IR Receiver |, N L CH2~CH7
Data Decode |¥ v <
—i
‘ Analog Over AOCP
¢ Current |
: Protect
Digital Over OCPN
ICE_I2C ICE & ¢ Current |«
- WRITER L 243 MDE ISR =) I Protect
16K 512
\ ¢ CAP
)y Bytes Bytes LI CAPTURE |
Flash XRAM MDE

W4 0.20
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megawin f{.‘.‘?.‘:'l'y

3. FIHEE

3.1. LQFP7x7- 48 33385

N T}
5 )
s & 5
— o =~ ~
1 d < 1 - H
e &y 5z 58 38
n © Q O
é é 8 9) 24 z 2 g z & 8 z
Q 48 47 46 45 44 43 42 41 40 39 38 37
N.C. 1 36 P1.5/ PWM(2)
N.C. 2 35 P1.4 / PWM(W)
LDOOUT_1P8V 3 34 P1.3/ PWM(Y)
VDD_1P8V 4 33 P1.2 / PWM(V)
N.C. 5 32 P1.1/ PWM(X)
XTALI/T1/P3.5 6 C G FOOZ Q 31 P1.0/ PWM(U)
XTALO/TO/P3.4 7 30 P1.7 / DOCPN
N.C. 8 29 P1.6 / AOCP
PVDD_5V 9 28 N.C.
DVDD_5V 10 27 OP_VINP
AVDD_5V 11 26 OP_VINN
AVSS 12 25 OP_VOUT
13 14 15 16 17 18 19 20 21 22 23 24
7)) N~
s o r £ 2 ¥ 2 £ & £ 3 ¢
I = O O O O o O o O o O
# o - = <= < < = O = O g
by E z N — — < - o - o
= £ 5 & & E g oz g 3§
z 2 2 9 & E O B 3
E &« ~ o 2 N S
< 5 g ¢ g 2
™
[sg]
o
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*® 3.1 5L
ik

1.8V LR i FEIX AN B A VSS 2 B R Y4 &EE—A 0.1uF 1

j .‘Tf.\‘x‘?\
3.2. Bl#R
L EEE"

5 #
1 N.C.
2 N.C.
LDOOUT _1P o
8Vv
Power

1uF (&/D) RBRE

1.8V HLEH AT MCU #l MOC |, AT EUER| LDOOUT_1P8V

3
Wil 3475

B AN IR
FndRE N S, FEIXANS) BT XTALO Z F3EEE 12MHz 3R, 3F

VDD_1P8V
I/O

4
N.C.
P3.5
|

6 XTALI
T1
H#E—A 22pF 3| VSS

P3.4
o}
TS 0 AR
—A 0.1uF M 10uF (/D) EEZE .
5.0V HERIN B THER 5 E B 7 B g, EXASHE VSS
5.0V HEH N FARELGHE. FEXANS IS VSS 2 8] B 24 %48

SE I 4 1AM

H#E—A 22pF 3| VSS
i 347 4
rndRE H S, FEXANB A XTALI 2 B 12MHz ik, 3

5.0V HJEHFIAH T 1/0 51, FERXABIHS VSS Z 8] N HiEE

7 XTALO
TO

Power
ZJE] R 24— 0.1uF M 10uF (/D) B2 .

N.C.
— 0.1uF M 10uF (BR/D)HIEEE .

8
PVDD 5V
Power

Ground | #4057 HE HE I
/O H 5
B 7 HE E YR

9
DVDD_5V
AVDD_5V Power
Ground
Ui 1 342 3
AR T LA HF A A B B

10

11
12 AVSS
13 PVSS 5V
DVSS Ground
110
[ I Ch7

14
P3.3
CH7
|
|
Ui 71 3 4
G B O LT i A B BRI A

IR Bl (5 S Hi N 2

15
INTIN
IR2
P3.2 11O
[ Bl N\ Che

16 CH®6
INTON
P0.7 110
17 CH5 [
CAP2 |
P0.6 110 B 07 6
18 CH4 I PRI Cha
CAP1 [
P0.5 110 W 0425
19 CH3 [ B4 I Ch3
IR1 [ IR BE 55N 1
P0.4 110 B 07 4
[ B Ch2.

CH2

W07 7
Bl N\ Chs
RH N 2

A 1
11

4% 0.20
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CGFO02A = oyl

PO.3 /O | ukr10fr3

21 OPIN 0 | OPLIZIK SN
PO.2 BREERE

22 CH1 | BN Chi. (PRI I5R)
OP1P [ OP1 iz i IE sk A
PO.1 EREER R

23 OPON | OPO iZ i VUM
P0.0 T BREERA

24 CHO | RS ChO. (FI 1)
OPOP [ OPO iz JHUE S A

25 OP_VOUT 0 OPA fi

26 OP_VINN | OPA 1 3l A

27 OP_VINP | OPA IESw4i N

28 | N.C.
P1.6 BREEEY

29 AOCP I | Bl OCP ]
P1.7 Vo | stz

30 DOCPN | H(5 OCP P
P1.0 BREEEYA

31 PWM_U o | PWM#iH UM LE PWM,
P1.1 BREEEE

32 PWM_X O | PWMEIH. X AT M PWM.
P1.2 EREEEG R

33 PWM_V o | PWM#ith. Vi 5 PWM.
P1.3 BREEEYE

24 PWM_Y O | PWM k. Y HI 5 PWM.
P1.4 EREEEE

35 PWM_W o | PWMEi. WAL PWM.
P15 EREEES

36 PWM_Z o | PWMih. Z f R PWM.

37 | N.C.
P2.7 /o | w247

38 FG o AR A A i

20 P2.6 BRI ER
IPWM o) ML T PWM i

40 [ N.C.

M P25 /o | #2475

lIC_SCL o IC B B
12 KR4 0.20 CheerGoal
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4 W;y CGFO02A
P2.4 /0 B 2 7 4.
42 IIC_SDA o) IIC Hiuhik
43 | N.C.
44 RSTN ARG
45 SDAIce AT ICE.
46 SClLice A+ ICE.
. P3.0 /0 I 3470
RX I TV 22U (UART)
48 P3.1 /0 1 34 1.
TX O s K% (UART)
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C G FO O 2A ="/ megawit family
4. N REEE
Tl /). B K.
VDD5 HLJE FEL R Vss-0.3V Vss+6.0V
VDD5%i A & Vss-0.3V Vop+0.3V
1 -50°C 150°C
TAEERE -20°C 105°C
lon ek B -80mA
loL s HLIAR 80mA
SIhE 500mwW
Ui HHE /1-HBM TBD (KV)
P HAE J1-MM TBD (V)
A 0.20 CheerGoal
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""/ mcim\-'.'n family CG FOOZA
5. D.C. 4k
Ta=25C
_ R IE
wE S Voo W B/ HA BA. L:N (YA
Vbb TAE — fsys=48MHz 4.5 5.0 55 Vv
Vis Vg Fir tH 7 — TE T < 30mA 1.71 1.8 1.89 \Y;
To i #,
lop TAFHR 5V | fsys=48Mhz,ADC off, — 9 12 mA
MOC %]
ViL 1/O ¥ i AN R — — 0 — 0.3Vop \Y/
ViH 1/O ¥ & N & K — — 0.75Vop — Vbb \V
Vivb LVD HiJE H — —
VoL 11O ity M %y K & 5V | lo.=20mA — — 0.5 \Y;
Von 1/O 3 K iy H i R 5V | lon=-7.4mA 45 — — \Y;
Reu 1/O 3% 171 14 B FHL 5V — 10 30 50 KQ
Rep I/O %t R 7 FELBH 5V — 10 30 50 KQ
CheerGoal fAs: 0.20 15
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C G FO O 2A ""/ megawit family
6. A.ChE
Ta=25C
_ AR
wE S T R BN | BE | BK | B
Ta=-40°C to 125°C TBD | 48.0 | TBD | MHz
fsys RGN 4.5V~5.5V | Ta=-20°C to 85°C TBD | 480 | TBD | MHz
Ta=25°C 1% | 48.0 | +1% | MHz
friMER RN E L PNGI B TE — — — — 4 fsys
tinT H T ik et 5 — — 1 5 10 tsys
tLvp H A HE S T — — 120 240 480 us
tvis Vg 2 %2 B[] — — 60 120 240 us
Yz VAR
trsDT %ﬁgfiﬂﬂﬂ‘“m (F®BE L L o5 50 100 ms
1)
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7. OPA ¢tk

CGFO02A

Ta=25C, Voo= 5V, Vss=GND

5 25 I B/ SR B | B
VcrMm FeAbi A\ 6 Vss-0.3 | — Vpp+0.3 | V
Vos BN R Vcem=Vss -4.5 4.5 mV

Rt 2% = ~ -
AoL DC i as VOUT_ 0.3V~Vpp-0.3V 88 112 4B
Vcem=Vss
18 25 R=10KQ
GBWP CL=60 pF 1 MHz
SR o % CL=60 pF 0.6 Vlus

7 OPA BRI He . SR A ] OPA, ¥5G7H 20K OPAPD #4IfiXE A “1” . (W% 25.10.1 AOCPCONT SFR
bit[5])

8. A/D ik

tanccl K by ADCCKS setting

| ) , ]

by START for ADC start convert

ADCSTR

SHCLK ————+—

|
|
|
|
|
|
|
tsperk by SHCKS setting :
|
|
|
|
|
|

|

|

|

! _ //

| tsy by ADCSH setting teocop

|

T

: Sample & Hold Convertion Sample & Hold
T

ADC_TRIGGER
FOCCONTI[2] .

ADCDLY[7:0]

[
[
|
ADC_VALID | |
!
[
1
|
ADC_DOUT[9:0] | | XX >< Valid >< XX
[
r Data latch
L e aeh,
|
DATAQ:0] | >< XX §< Valid
— 5
|
|
|
BUSY ||

CheerGoal i As: 0.20 17



‘3

| W4
CG FOOZA ""/ megawit family
_ WRFF
i
55 2% oo ey | BN | AR | Bk | a4
Ri L pNEET — — — — MQ
lAD FH 1 A/D F 538 0 5 D kE 5V — — 6 — mA
, ik FLf<
oy o _ V1% 1 _ _
laDsTB A/D FEIER A HIR 10mA 4 UA
— 24MHz — 41.7 — ns
tabccLk A/D B4 BRI
— 12MHz — 83.3 — ns
s — 24MHz — 0.875 — us
tconv A/D FEHrRf K — 12MHzZ — 17 — us
— 6MHz 0.17 — 0.68 us
o T — 3MHz 0.34 — 1.36 us
tsH A/D SRAERI LR AR IS 8] — > AMHz 042 — 168 s
— 2MHz 0.5 — 2 us
4.5V No load, -1 — +3 LSB
5.5V tconv=2.5us 1 — +3 LSB
DNL EAE |5 s —
4.5V No load, -1 +3 LSB
55y | fcon=5us 1 — +3 | LSB
4.5V No load, -4 — +4 LSB
5.5V tconv=2.5us -4 — +4 LSB
o 22
INL L R 4.5V No load, -4 — +4 LSB
5.5V tconv=5us -4 — +4 LSB
GerR B R — — -10 — +10 LSB
teocop WA 2 o AR 5V — — — ns
18 JifAs: 0.20 CheerGoal
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F8
FO
E8
EO
D8
DO
Cc8
Cco
B8
BO
A8
A0
98
90
88
80

FF
F7
EF
E7
DF
D7
CF
c7
BF
B7
AF
A7
9F
97
8F
87

| g
"""/ mcim\-'.'n family CG FOOZA
=
9. JEBRTIREF AR (SFR)
SFRs #fit 2 &
8 9 A B C D E F
PINCONG1 PINCONG2 PINCONG3 PINCONG4 PINCONG5 PINCONG6 RSTS TAKEY
B PINSET1 PINSET2 PINSET3 PINSET4 PINSETS PINSET6 PINSET7
Ics ICCTL IICA1 IICA2 SFR_PAGE SP_CYC AOCPCONT OCPNCONT
ACC MPWMDATL MPWMDATH MPWMCONT1 MPWMINV MPWMDT PI_GAIN MPWMCONT2
VDCCONT CAPT_L CAPT_H CAPH_L CAPH_H CAPCONT PI_KT_L PI_KT_H
PSW PFCON | = | FOC_D_L FOC_D_H FOCCONT PI_TMSR
T2CON ADCOS_L ADCOS H |  — | — | = = =
IRCON1 ADCSTR ADCCONT ADCD1 ADCD2 ADCDLY | PINCONG7
IEN1 IP1 IICRWD SMO_D1_L SMO_D1_H SMO_D2_L SMO_D2_H MPWMCPSF
P3| PI_MIN_LMT_L | PI_MIN_LMT_H TL2 TH2 WDTC WDTK
IENO IPO PI_TR_L PI_TR_H PI_OUT_L PI_OUT_H PI_FB_L PI_FB_H
P2 USER_LPF_L USER_LPF_H EEPROM INI_ANG_DAT INI_ANG_CTRL PI_CMD_L PI_CMD_H
SCON SBUF SRELL SRELH IICEBT PI_UI_L PI_UI_H MOTOR_CONT2
P1 PI_KI_L PI_KI_H PI_KP_L PI_KP_H PI_MAX_LMT_L | PI_MAX_LMT_H | MOTOR_CONT1
TCON TMOD TLO TL1 THO TH1 AUX SYNC
PO SP DPOL DPOH DP1L DP1H RCON PCON
0 1 2 3 4 5 6 7
w5 HiEhht SFR_PAGE
[L,H] 0 1 2 3 4 5 6
MPWM
MPWMDATA [L,H] | E1H | E2H CYCLE DUTY_U | DUTY_V | DUTY_W
PIE I 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 IQ_CMD ID_CMD SPD_CMD PLL_CMD | USER_CMD
PI_UI [LH] 9DH | 9EH 1Q_ul ID_UI SPD-UI PLL-UI USER_UI
PI_OUT [L,H] ACH | ADH 1Q_OUT ID_OUT SPD-OUT PLL-OUT USER_OUT
PI_FB [L,H] AEH | AFH 1Q_FB ID_FB SPD-FB PLL-FB USER_FB
. BanBan-
SMO_D1 [L,H] BBH | BCH GS SMO-gain | Anglebase | Z-Correct SMO-angle gain
SMO_D2 [L,H] BDH | BEH FS SMO-filter MA)éerc' SPEEDER
FOCE:EHI3%
SVPWM-
FOC_DIL,H] D4H | D5H | VQ_OFSET | VD_OFSET AS CPU_ANG | FOC-angle Amp
PS8 BB A
GEN_LPF[L,H] AlH | A2H LPF_GAIN LPF_IN LPF_OUT | LPF_PROUT
ADC R#1E

CheerGoal i As: 0.20 19
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CGFO02A =T ey
ADCOS [L,H] CO9H | CAH ADC10S ADC20S
HIGH A B AL S 45
INI_ANG_CTRL A4H Pattern 10 | Pattern32 | Pattern54
EEPROM
EEPROM A3H EE_ADDR EE_DATA EE_CMD
iES
CAPCONT DDH E_CAPCONT | I_CAPCONT
CAPTI[L,H] DO9H | DAH | EXT_CAPT INT_CAPT
CAPHI[L,H] DBH | DCH | EXT_CAPH INT_CAPH

CheerGoal
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CGFO002A
10. CGF002A SFRs fi& il
ws iR Hhht SAE
ACC EIIE EOH OOH
ADCSTR ADCH 46 3% 4 Al 15 B 35 A7 o C1H O0H
ADCCONT ADCHz il %5 17 4% C2H 83H
ADCD1 ADCH % fi s 1 C3H O0H
ADCD2 ADCH % 17 2 C4H O0H
ADCDLY ADCRAELER C5H 33H
ADCOS L ADCH IR 710 C9H OOH
ADCOS H ADCH RS iR =11 CAH 02H
AUX A B P AT A 8EH 11H
AOCPCONT RILOCPE#I] 27 f7 2% EEH C7H
B B {7 FOH OOH
CAPCONT il SR A ) B A7 A DDH 03H
CAPT L ST BUR T D9H O0H
CAPT H BN i at] DAH O0H
CAPH L i ENG L Ryl DBH O0H
CAPH_H NG LR R o et DCH O0H
DPTRO: a0 @77) DCH FFH
DPOL R = LR ] 82H O0H
DPOH BETaE0m 71y 83H OOH
DPTR1 BaTar1 251) E7H 00H
DP1L BE ek LK 84H O0H
DP1H Bt 1m 85H O0H
EEPROM D&Q - B AR A3H OOH
FOCCONT FOCHE il 27 17 2% D6H OO0H
FOC D L FOCH il i k715 D4H O0H
FOC D H FOCH il 3t =i 715 D5H O0H
IENO T 8 27 A7 4 0 A8H OO0H
IEN1 T e A7 A7 A 1 BSH OOH
IPO W S ) B A7 A0 A9H OOH
IP1 TR e R B A A L BOH OOH
IRCON1 T SR ZF AR L COH O0H
IICS ICIRASF A 2 ESH OO0H
IICCTRL NCHE il 27 47 7 E9H 04H
IICAL CHEhE 127 77 2% EAH AOH
[ICA2 NCHL I 275 77 2% EBH 60H
IICRWD CiE S % A7 #a BAH O0H
IICEBT NCAH e 2R 55 A7 o 9CH O0H
INIl ANG DAT W46 A Ak S B0 2 A7 A4H EBH
INI ANG_CTRL HIGE AR Ak B 1) 2 A7 2 A5H 18H
MOTOR CONT1 HL LI ) Ar A7 A8 1 97H O0H
MOTOR_CONT?2 HLPLIE i Ar A7 25 2 9FH A4H
MPWMCONT1 MPW M#z ] 27 17 7 1 E3H O0H
MPWMDATL MPW MELHEAK 775 E1H OO0H
MPWMDATH MPW MEH i 7711 E2H OO0H
MPWMDT HLALPWMAL [X 75 17 % E5H 78H
MPWMINV MPW M Jsz A 3% 35 25 17 % E4H OO0H
MPWMCONT2 MPW M#% ] 25 17 7 2 E7H O0H
MPWMCPSF HAHLPWM 15 1E R 5075 A7 o BFH O0H
OCPNCONT OCP#& il 27 {7 2 EFH 85H
PO i 110 80H FFH
P1 i 11 90H FFH
P2 Ui 112 AOH FFH
CheerGoal i As: 0.20 21
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CGFO002A 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-#% il KPEH AR 71 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 O R 2 A7 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
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1078
1070
1068
1060
1058
1050
1048
1040
1038
1030
1028
1020
1018

CGFO02A
TAKEY BB [ $H AL FF A7 2 FFH 00H
TCON JE I 45 0/ 147 1) 25 A7 2 88H O0H
THO SE R 2507 74 8CH O0H
TH1 SERS 2L T 8DH O0H
TH2 SE I 227 7 B5H O0H
TLO 5E I AR O 777 8AH 00H
TL1 5E I i VK7 8BH 00H
TL2 SE I A 2K B4H O0H
TMOD SE I 2O/ L A A7 2 89H O0H
GEN_LPF L FH P8 8 I 4 B R A 7 A1H 00H
GEN LPF H F PG 8 e 28 B v A2H OOH
WDTC 1A € I 245 1 3 A7 28 B6H 04H
WDTK T 140 5E B 281 BH L B7H 00H
11. A ERAFBR DI RE BRAR 8y (XSFR)
XSFRs Ak 28 K
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_Z1_H IR_HEADER_72_L IR_HEADER_Z2_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
12.CGF002A XSFRs f1& frfl
w5 iR Hhhk SAE
CRC_CTRL CRCHE il 25 47 %% 1018H 00H
CRC_DIN CRCHINEUHE % 7 2% 1019H OO0H
CRC _DOUT L CRCHi KT 1T HURE ar A7 48 101AH O0H
CRC_DOUT H CRCHih s 1l % 728 101BH O0H
CRC_STR_BANK Flash41CRCHHH 4R % 5 101CH 00H
CRC_END_BANK FlashHCRCI 5 45 i % 7 101DH 00H
FGCTRL AR R A 1 2T A7 o 1027H 00H
IR_DOUTO IRFERS it 25d 7150 1040H O0H
IR_DOUT1 |RAFERS it 25 =19 1 1041H O0H
IR_DOUT2 IR 4 H s 7152 1042H OO0H
IR_DOUT3 | RIS 4 H 2 7153 1043H O0H
IR_ DOUT4 IR 4 H 2d 7154 1044H O0H
IR_DOUT5 IR 4 H 2 d 7155 1045H O0H
IR_ DEC_SET IRELHE R 1 B P A7 1038H O0H
IR DEC_CTRL | RELCHE A 42 1] 23 A7 2 1039H O0H
IR HEADER Z1 L IR Sk X 4 LA 1 J A% 103AH 80H
IR HEADER Z1 H IREHE Sk X 4 1 e 71 J A 4L 103BH BBH
IR HEADER 72 L IREH Sk [X 4% 215 715 J 31 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 A 1 A A 2 103EH 80H
IR STOP Z H IR 5 1 [X 3 1 A B 4 103FH BBH
IPWM_CYC L 738 FH PW M RAR A 1020H 02H
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IPWM_CYC H ST F PW M KR 5 7 1021H 00H
IPWM_DUTY L PRSTE FHPWM 5 25 FU AR 757 1022H FFH
IPWM_DUTY H PRSTE FHPWM 5 25 bE i 1023H FFH
IPWM_CTRL PR FH PW M il 27 A7 48 1024H 00H
MD MODE MD U il 27 17 2% 1030H 10H
MD CTRL MDU il 75 77 %% 1031H 00H
MDO PRI A AEAO 1032H 00H
MD1 P FRIE A AR L 1033H 00H
MD2 PRI A AR 2 1034H 00H
MD3 TeBRiL AT EAE3 1035H 00H
MD4 TR fE et 4 1036H 00H
MD5 TR AT AEAE5 1037H 00H
SOFT_RST KEY WA R T A3 1028H O0H
SOFT_RST_EN BT e P AT AR 1029H O0H
ES_IALPHA L(Read) | i/ Wil o 57 19 5000 Z5 A7 48 1072H 00H
ES_IALPHA H(Read) | i/ M it o o 19 30000 75 A7 48 1073H 00H
ES_EALPHA_L(Read) | ffi{FEEMF Eofil7 15 £ ¥ 7 £ 1074H 00H
ES_EALPHA_H(Read) | fli{’FEEMF Eous 7 15 4l a7 47 3% 1075H 00H
ES IBETA L(Read) i S0 PR VAL B AV - it 7 A7 106AH 00H
ES IBETA H(Read) fiti 50 PRI e 1 s A A7 106BH 00H
ES_EBETA_L(Read) | fli{’FEEMF ERAILT~ 715 4k %7 f7 4% 106CH 00H
ES_EBETA_H(Read) | i FEEMF Ep &7 15 i 2 £ 106DH O0H
IA_L(Read) ARHHLT( 1a )ADCHin A% 1060H 00H
IA_H(Read) ARHHLY( 1a )ADCHn i 1061H 00H
IALPHA L(Read) o-axis g ¥ LK1 BE A A7 A 1062H O0H
IALPHA H(Read) o-axis & T HLI i T AU A A7 A 1063H 00H
IB_L(Read) BAHHL ((Ib )ADCHi K 77 1058H 00H
IB_H(Read) BAHHLIA ((Ib )ADCHi H i 7 1059H 00H
IBETA L(Read) 5o 50 A8 i B-axis i (IB){RFTY 105AH 00H
IBETA_ H(Read) T F 50 AT i B-axis R (iB) BT 105BH 00H
VALPHA L(Read) o-axis g - HLRAR 1T BE A A7 A 1064H O0H
VALPHA H(Read) o-axis g F LT w1 B A AR A 1065H O0H
VA_L(Read) ARHIX Bl H AR 1 B0 P A7 e 1066H O0H
VA_H(Read) ARH IR 2y B 1 71 00 2 AT A 1067H 00H
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) BAH X Bl HL s A 59 a4 2% 105EH 00H
VB_H(Read) BAHIX Bl B K i 7 19 B A 105FH O0H
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 EBIIZHY s 5 7~ 15 Ul 2 A7 2 1069H O0H
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= LAl CGFO002A

13. i as

CGFO02A 17fifi#s 45 H B — A1) 8052 454
B AN X R4 2% (Flash), B 306 7765 25 (XRAM), AT A 3 B0 774% 25 IRAM) . CGF002A 4%, T 16K 75
Flash, 256 %75 IRAM Fl 512 =37 XRAM.

13.1. Bk e

CGFO002A % 16K FH I A & FLASH H T2 471

13.2. HiRfrftas

CGFO002A % 256 AN 771 K1IE F P SR EHE A7 1% 23 (IRAM) AT 512 N5 438 Btk 474 2% (XRAM)

13.2.1. A& S (IRAM)(00H~FFH)

RAM 1K 128 75 v LS B4 F-hE AR B S0k kU7 i) . IRAM [ 128 775 F1 SFR #5747 #% 1) 128 F i L= [ — A
Hhk=*A] . R 128 AT I EE A7 A R ARl I [ Gk sk U I . SFR i A7 AR R AR BLEE TRV I . AR 32
(OOH -1FH) I E A7 1k B8 4 70 ik 4 4, 41 8 DM2FA7 8% . RSO F1 RS1 A7 (PSW.3 Fll PSW .4) 3k 4 FH Wk — 41 25 1728
5 FH 2547 3 - 1R IO 4 28 R U7 0] 2417 8 2 B 4.

FFH :‘ “““““ FFH
| :
I Accessible Accessible
Upper | By Indirect By Direct
128 : Addressing Addressing
I Only
|
80H
7FH X ol
Accessible Special
Lower By Direct and Function } : g:)a':ss -
128 Indirect Registers Contral Bits
Addressing o Tanese
0 ® Registers
® Stack Pointer
e Accumulator
e (Etc.)

13.2.2. BB fES ( (XRAM)(FOOOH~F1FFH)

Al FOOOH 2| FIFFh 5% i B4 SRAM. 1] LUIE 48 B4 T U () MOVX 484 Ui IRl IX AN A i 77
. 54 MOVX @RI, A (i=0,1) /)il 2* (Al 1 SFR 86H RCON(M# RAM #% il %5 17 #%) Y1 RCON[7:0]# i€
RCON[7:0]{X fE# 15 &~ FOh (page0). — i XRAM /& 512 Fi.

F1FFH
XRAM 512bytes
Accessible By External Direct
Addressing
FOOOH
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14. 18445
CGFO002A /2584 3|3 23 1) MCS-51 1544
BREH #id FH | A | 16 #HEURVE
ADD A,Rn B Z A a R P 25 2 2o #s 1 1 0x28-0x2F
ADD A.direct | B ek o0 RO N 2 NS B g% b 2 2 0x25
ADD A,@Ri AT e TAE S A7 R RIS [ ) H il B oo o i N s i 3 B e rh 1 2 0x26-0x27
ADD A#data | SLEIEOIN3) BN g 2 2 0x24
ADDC ARN igigg’ﬁ%ﬁ%ﬁwﬂﬁm@\ R ALAL N, 45 R 1 1 0x38-0x3F
ADDC A direct gﬁggiiaﬁmm$ﬁwﬂ§ RN AN, 45 BAFAE 5 9 0x35
| RIS TAEFAFARRITE A b BT N & R
ADDC A,@Ri LRI 5 Bf £ B 52 1 2 0x36-0x37
ADDC A#data | Zhngs S5 r 808, ERBEAAA, 45 RAAE B ngsh 2 2 0x34
o = o NN S . 3% [BIAEA A FH £
SUBB ARN gﬁgggiﬂ”ﬁwﬁ%ﬂwmﬁ\ HEFMEALAL AR, 45 BAFAE 1 1 0x98-0xOF
. Zna 5 EEMAE RTINS RSO AR, &5 RAT
SUBB A,direct 7F B 52 b 2 2 0x95
| Bindge 5 TAETAARRIER A F L oo N IEFRfEALLL
SUBB A,@Ri FUR, 4 A B e o 1 2 0x96-0x97
SUBB A#data | 2 ines 5 r %, E RS AIARR, 45 RIEAE B ingst 2 2 0x94
INC A Ema A AL 1 1 0x04
INC Rn A AR N L 1 2 0x08-0x0F
INC direct BRI T R L 2 3 0x05
INC @RI Rifs A bk oo iy 2 m 1 3 0x06-0x07
INC DPTR HIRF4FDPTRIFN A 21 1 1 OxA3
DEC A ZUmas R Akl 1 1 0x14
DEC Rn ZAF AR ) Y kL 1 2 0x18-0x1F
DEC direct HE e e R A AR 2 3 0x15
DEC @Ri Rifg [ i H kb 2056 H 1 N 2R 9R 1 3 0x16-0x17
ACCH N A5 A7 asBR WA e, Ha R F/EACC
MUL AB WL EERLAEAE A A BB 1 S OxA4
DIV /iccq:' WRBR AT 2BH N E, BIAF(EACC, MREAFE 1 5 0x84
H B
DA A ACCH it # 1 1 0xD4
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=
""'/ mcim\-'.'n family CG FOOZA
FHEEHE iR FH JAHA 16 FFHARTG

ANL A,Rn BN AR N EAE “ 57 1 1 0x58-0x5F
ANL A, direct ZNE A B AR e N A ¢ ':% 7 2 2 0x55
ANL A @Ri %ﬁﬁﬁnﬂ’ﬁ%ﬁ%ﬁmarﬂﬁ@ﬂﬁiﬁﬁmqﬂﬁ’aWNH 1 2 OX56-0x57
ANL A #data EhnseAST RS <57 2 2 0x54
ANL direct,A B R e A B B A ‘5”7 2 3 0x52
ANL direct,#data Bk oo N ARSI 57 3 4 0x53
ORL A,Rn BN RERN T R A “BE” 1 1 0x48-0x4F
ORL A,direct Znas A E%ﬂ_ﬁhﬁ%fnqﬂ HIA A “ j_z 2 2 0x45
ORL A.@Ri %@%*ﬂi{’ﬁﬁﬁ%&mi‘aFtﬂH‘Ji@th%EEPE"J EEY e 1 5 O0x46-0x47
ORL A #data ZUMBRAISTRI A <k 2 2 Ox44
ORL direct,A BRI B PR B A A “ 87 2 3 0x42
ORL direct,#data J=K 223 ki e e eh O VA S = 3 4 0x43
XRL A,Rn Z N A7 2R N A “ 3l 1 1 0x68-0x6F
XRL A, direct ZNE A B R TR N A ¢ 5’@2 7 2 2 0x65
XRL A @Ri %gifnﬂ@%ﬁ%ﬁmarﬂﬁ@ﬂﬁiﬁﬁmqﬂﬁ’aWNH 1 2 OX66-0x67
XRL A,#data E VA B R A 2 2 0x64
XRL direct,A B bR e h N BRI R g A “ ma” 2 3 0x62
XRL direct,#data Bk B N R A S BB “ F e 3 4 0x63
CLR A 2NN RE “o 1 1 OxE4
CPL A EIEnE 7oAl 1 1 OxF4
RL A EMBRIEALER —AL 1 1 0x23
RLC A BNgE R A CYIEIR R —10 1 1 0x33
RR A EMSSEAR AR —AL 1 1 0x03
RRC A BRI ALAICY IR A RS — 10 1 1 0x13
SWAP A E T e R 1 1 O0xC4
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CG FOOZA ""/ megawin family

ek #id FH R 16 BEHIAHD
MOV A,Rn MR N FIE R R nds 1 1 OXE8-OxEF
MOV A, direct HEHAE R e N AL R iﬁ%ﬂu%ﬁqﬂ 2 2 OXE5
MOV A @Ri if’ﬁ%ﬁ%ﬁm%ﬂrﬂﬁ@i&iﬁ%mqﬂ%w:@%ﬁ%m%ﬁ 1 2 OXEG-OXE7
MOV A #data SRR HGE B Zom A 2 2 Ox74
MOV Rn,A Em2srh WAL EFFE SRR 1 2 OXF8-0xFF
MOV Rn,direct BHEF R e N RIS B AR 2 4 OxA8-0xAF
MOV Rn,#data SERBE B B A7 AR 2 2 0x78-0x7F
MOV direct,A ENIE e IR : R e 2 3 OxF5
MOV direct,Rn F RN N A% B H bk BT 2 3 0x88-0x8F
MOV directl,direct2 E%f@hﬁﬁfc* BN 6B 5 — AN B bR T 3 4 0x85
MOV direct, @Ri ﬁ]igﬁ‘%ﬁ%ﬁm?a Ii] Py b Tk 50 b R PN 2506 B B B 5 4 0x86-0x87
MOV direct,#data N7 R % B H ek B T 3 3 0x75
MOV @Ri,A Rnasik s L}I{’E%E%Ri%‘é i) ft) ik B e oh 1 3 OXF6-0xF7
MOV @Ri.direct ﬁ§%$$E¢ 1% B DL TAE T 745 RidR 7] 1 Hb 2 5 OXAG-OxA7
MOV @Ri,#data S RIEGE B DL AR 5 A7 25 Rifa 7 Btk e 2 3 0x76-0x77
MOV DPTR,#datal6 1647 % ) = 84115 2IDPH, {&8{7i%FIDPL 3 3 0x90
MOVC A @A+DPTR %%PTRﬁ%miﬂﬁiﬁmﬁmqﬂﬁﬁer}nﬁﬂi%ibu 1 3 0x93
MOVC A @A+PC ipci‘y%ﬂﬁméﬁtémﬁﬁﬂﬂ HIN 2555 2 RN g 1 3 0x83
MOVX A, @Ri ¥ ERAM (8f7itht) MIEIEIEN BIngs 1 3 OxE2-0xE3
MOVX A,@DPTR Y ERAM (1667#bh) BIEdEIEN Bngsh 1 3 OxEO

. Zhnas b A F X B FF A7 AR RIFE M Y R RAMMY
MOVX @Ri,A e (8fHihE) 1 4 OxF2-0xF3
MOVX @DPTR.A %ﬁﬁij{; lﬁ ?ﬁﬁ?UDPTR%ﬁE"Hﬁ@RAMf@ﬁt 1 4 OxFO
PUSH direct Lzt 5 R ) B E R\ AR R 2 4 0xCO
POP direct AR BRI B H ek oo h 2 3 0xDO
XCH A,Rn Zngs 5 A7 2R N 25 Ho 1 2 0xC8-0xCF
XCH A, direct ZNEs 5 B HE T ) A H 2 3 0xC5
XCH A,@Ri g5 TAEFAERITER E@ﬂﬁhﬁicqﬂ 2 H 4 1 3 0xC6-0xC7
XCHD A @Ri %gﬂ%ﬁﬁﬂ’ﬁﬁﬁ}ﬁ%ﬁmhmﬁmmﬁmqﬂ pEEd 1 3 OxD6-0xD7
T H
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A CGF002A
Bk Eiip FH FEE | 163H4REE
RCALL addrit ﬁéﬁ%xﬁﬁi}ﬁﬁﬁﬁ%ﬁ% 2KFH (L) 2f )R 9 5 oo L0001b
LCALL addr16 A TRE, 64K 2% TR B i) 3 6 0x12
RET FREFIR A 1 4 0x22
RETI TR R R [ 1 4 0x32
AJMP addr11 A B, 2K (TTP) 2SI PR il 2 3 xxx00001b
LIMP addr16 AR B, 6AK Y 2 ] PR ] 3 4 0x02
SJIMP rel FHNT Bk 2 3 0x80
JMP @A+DPTR B BIDPTRANACC T 45 ] 2: 1 ik 1 2 0x73
JZ rel Zngd o Bk 2 3 0x60
JINZ rel ZUNEA N0 Bk 2 3 0x70
JC rel AL “1” )Pk 2 3 0x40
INC HEAIALN “07 ki 2 3 0x50
JB bit,rel BRI <17 T pkEE 3 4 0x20
JNB bit,rel EAEHIEAL N “0” NpkEE 3 4 0x30
JBC bit,rel BRIy <17 WIBkEE, Hig “0” &4 3 4 0x10
ZUmss N ARG T Hi iR TN,
CJINE A, direct,rel M BkEE 2w Fe & A i ) foshbE, SRR E T 3 4 0xB5
PAT
Soms N EAZET LA, Bk B R
CINEA#datarel | o prwe b, IR FHIT 3 4 0xB4
A RERNP I N AT LRI, ks 2
CINERn#datarel | o o e mobnhl, 75 EF T 3T 3 4 | 0xB8-OxBF
TAEZF A2 22RIFE [F] bk 2 T () P A T
CJINE @Ri,#data,rel | SERI%G, JUIBkES 2w As BT f8 1A bt 750 3 4 0xB6-0xB7
FERFAE FHAT
FHEBRNTPHN B, WA%ET0, NIBkE
DINZ Rnrel R T4 M, 75 R A R AT 2 3 | OxD8-OxDF
. B AT R N AL, A0, Bk
DINZ direct,rel (A BT U, B R | O 4 OxDS
NOP EEAER S 1 1 0
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/R BAE ik FH A | 16HEHI4%HG
CLRC 15 0" HEAL L 1 1 0xC3
CLR bit 150" E b AL 2 3 0xC2
SETBC BUAL 1 1 0xD3
SETB bit B U H AL 2 3 0xD2
CPLC BRI R R 1 1 0xB3
CPL bit B bR 2 3 0xB2
ANL C,bit HEAL A A B e A A 57 2 2 0x82
ANL C,/bit HEAT A7 A LR AT [ S RS AR 5 2 2 0xBO
ORL C,bit AT AN A B e b A7 A B 2 2 0x72
ORL C,/bit AT A7 A LR b7 1) S R A B 2 2 0XA0
MOV C,bit JERER: N DA€/ TR s g DA A 2 2 OxA2
MOV bhit,C AL EEIE N B AT 2 3 0x92
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e CGFO002A
15.MCU
15.1.8051 5| %&
SFR ik Hhht BAhE
ACC ENIE EOH O0H
B B2 17 4% FOH O0H
PSW BEREFHFAR DOH OO0H
SP HerkTa s 81H 07H
DPOH BEfaErom 7 83H O0H
DPOL e e Ok 7~ 82H O0H
DP1H R N ] 85H OO0H
DP1L R R M) 84H 0O0H
AUX BhF A4 8EH 11H
RCON P EBRAME i) 55 77 28 86H FOH

15.1.1. ACC (&)

FTARFR DI R A7 s P 2, XK T RSB ACC 8L A)VIEE —JRIERE . RINES (A W B & 17 25
A)RAF K 2 BT ARRZ 1R 45 R .

ACC Hohk= EOH S f7f= 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
) [ RW RIW RIW R/W RIW RIW R/W RIW
15.1.2.B (B &%)
EFEFRIETE S TE ] B B fiae. b n] URE IR B8 18 & s
B Hhhik= FOH S Ai{li= OXO0H
B #FiFes
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
% | RIW RIW R/W R/W RIW RIW RIW R/W
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megawin family

15.1.3.PSW (B REFZEFHFEE)

PSW Zrfr a1 & R B CPU PR RS AL, BT IR A BEIRYE ACC A7 s PR S HAE M2 T

PSW Hih-= DOH S AH{H = Ox00H
P IRES TR
cY AC FO RS1 RSO oV F1 P
for 7 6 5 4 3 2 1 0
KA | RW RW RW RW RW RW RW R
CcY AR
SRR IS SEORAT 7R 38 B 1) BN s R Rk £
AC L1 DRI DA DAN
N SRTE BCD #AE M R INAS 058 = A ALy, D B A
FO EHPREN O
R LAZE FH P A 38 B A G AL
RS1  ZffasdlikBastii 1, FH P& TIEF 7 a4,
RSO ZffasdlikBastilir 0, FH B TIEF 74,
ov T AR EAL
FMESAEF A IS 5 A N E AL
F1 TEHPREN 1
R LAZE FH P A (38 B A G AL
P AHE IR AT
S E s 17 f%H.
P= ‘1" WRARMEBH 17 2aHk
P= ‘0" WREMER 17 ZH%
RS1 1 RSO 7 PR AL TAEFF A48 0 3
RS1 | RSO | #k# sl (A
0 40 00H — O7H
0 41 08H — OFH
1 42 10H — 17H
1 43 18H — 1FH
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| g

megawin family

CGFO02A

15.1.4. SP (EkR$a4h)

IXAN BT AT 22 48 7] N SR EHE A7 2 (8] R HEAR 0 . & FEEHUT HWiiE 7 sl F 2 7 2 AT B FE 7 IR Bl k. SP7E#A
1T PUSH 8¢ CALL 54 2 ffif, 7E404T POP B RET(I)f54 2 JG i ('E B2 45 M MERR O TIER) . R ALK VI GG AL HEAR
FREHE ML E Ox07. R, EARBIMER LAY SH —AME R BE AE 0x08 A & .

SP Hhdik= 81H HAi{E = 0x07H
HErR R AT

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
K7 R/W R/W R/W R/W R/W R/W R/W R/W

15.1.5. DPO (¥dE#84t 0)

IX L 27 A7 B AE ) 42 Tk A A 16 Sz, T MOVX(#Eh 4N AE). MOVC(RENTLER M A7) B IMP (G 5Bk )
84 . BATTUMEN 16 f 57 aslE, Wl UAENPA AL 8 7 3 /7 23515 /E. DPOH A7 [ Ez bk 1) vy 7717,
DPOL A7 Al bk (75 .

BB U5 A AN ARG B B s 2 (R], i dn:

B MOVCA @A+DPTR ({0757 )

B MOVA @DPTR (= [a])

DPOL Hodik= 82H E i1l = OX00H
BHEteEr O K7

DPOL[7:0]
fir 7 6 5 4 3 2 1 0
K5 | RIW R/W R/W R/W RIW RIW R/W R/W
DPOH Hodik= 83H 71l = OX00H
BHRteEr 0 w7y

DPOH[7:0]
fir 7 6 5 4 3 2 1 0
HH RIW R/W R/W R/W R/W R/W R/W RW
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megawin family

15.1.6.DP1 (¥dE#4t 1)
KGR E I A G 19825 . brdE DPTR J&2— > 16 L3917 8%, F T4 A7 i 2 uiah it SHht . s Fa 417k OA
DPTRO, 5 a4l i DPTRL. i ieer ik BAr ik Bevm sttt . Bdifas it BAL(DPS)M T AUX F 1748

(AUX.1),
H st U)# DPS f77E DPTRO #1 DPTR1 2 [a[Y#:. A5 DPTR AHICIFE A H L #TiE € 1 DPTR AT

o
DP1L Hodik= 84H HAifl = 0OX00H
BRtaer L &FT
DP1L[7:0]
fr 7 6 5 a 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW R/IW RIW
DP1H Hodik= 85H S Aifl = 0OX00H
HAEfeEr 1 &Y
DP1H[7:0]
fr 7 6 5 a 3 2 1 0
KA | RIW R/IW RIW R/IW RIW R/IW R/IW RIW
34 A 0.20 CheerGoal
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15.1.7. AUX (i B &7 17-88)
AUX Hiht= 8EH HALE = 0x11H
i e
LVD EN [LvD |- ITS SMOD BRS DPS CP

iz 7 6 4 3 2 1 0
KA | RIW R R/W R/W R/W R/W R
LVD_EN fICHL R TIAE BE

1: ffifE
LVD ICHEATINRE

LR AR HLE
ITS MCU i3 &I [ ik %

0:1T

1:2T
SMOD H TT(UART) SRk #£.
BRS H C(UART) BRER R AR 2R IR
DPS VE R AR e R SV ke

0: %+ DPTR %7 {7 #% /& DPOH, DPOL

1: 1%+ DPTR % {743/ DP1H, DP1L
Ccp R LR

0: iR

1: Ry

15.1.8. RCON (A& RAM ¥ HI| & 7728)

PBALT 512 FH A BV RAM, HAEIE T AMBAEff 2% 5072205 7 (F8 4 MOVX). 154 MOVX @RI, A (i= 0,1))
Hihik== 8] B RCON ) RCON([7:0]#fi%€ . RCON[7:0] BRilE 2 FOH.

RCON HhJik= 86H HAi{l = OxFOH
N RAM 2 | &5 fF43
RCON[7:0]
fir 7 6 5 4 3 2 1 0
7 | RW R/W RIW R/W R/W RIW RIW R/W
CheerGoal fAs: 0.20 35
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15.2.GPIO

P9/~ /O s LIATA: % 8 0, 3% A 1, 3w 0 2,135 1 3,

CGF002A L HIFTA 32 vy 11 5] I m] AR B N D Fp iR X 2 — #EXL ) (b ifE 8051 i I H), e, JFiwid, 4%
WiNo EALJE, FrA 5] BRI N AR

FEAN I 1R C B 2577 25 (PINSETX, PINCONFGX) A4 11 5| e 5 A X

SFR iR Hhht BAE
PO %110 80H FFH
P1 W1 90H FFH
P2 B2 AOH FFH
P3 3 BOH FFH
PINCONG1 5| BHIFC B 7 A7 a1 F8H AAH
PINCONG?2 5| I & 75 A7 4 2 FOH AAH
PINCONG3 5| I & 75 77 2 3 FAH AOH
PINCONG4 5| I & 75 17 24 FBH AAH
PINCONGS5 5| I & 27 A7 255 FCH AAH
PINCONG6 5| JHIC & 5 A7 256 FDH AOH
PINCONG7 5| HIEC B 2 A7 7 C7H OAH
PINSET1 SO B A 731 F1H AAH
PINSET2 SN0 B A 7 352 F2H AAH
PINSET3 SN0 B A /7 353 F3H OAH
PINSET4 SO B F 17 avd F4H OOH
PINSET5 SN0 B ZF 17 #25 F5H 80H
PINSET6 SN0 B 5 1 %26 F6H OAH
PINSET? SO B Z 47 F7H BOH
36 A 0.20 CheerGoal

E.

megawin family



CGFOO2A
15.2.1. ¥

PO Hhhik= 80H HAI{H = OXFFH
0

----- P0.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
fir 7 6 5 4 3 2 1 0
Ky X R/W R/W R/W R/W R/W R/W R/W
P1 Hhhik= 90H HAI{H = OXFFH
prAnikl

----- P1.6 P1.5 P1.4 P1.3 P1.2 P1.1 P1.0
fir 7 6 5 4 3 2 1 0
Ky X R/W R/W R/W R/W R/W R/W R/W
P2 Hhik= AOH HAI{H = OXFFH
2

P2.7 P2.6 P2.5 P2.4 P23 |- | ]
fir 7 6 5 4 3 2 1 0
Ky R/W R/W R/W R/W R/W X X X
P3 Hhik= BOH H A= OXFFH
3

---------- P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
fir 7 6 5 4 3 2 1 0
Ky X X R/W R/W R/W R/W R/W R/W
CheerGoal fAs: 0.20 37
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15.2.2. PINCONG (5| Bl B & 1728)
PINCONG1 Hidik= F8H HAifl = OXAAH
5| JHIC & % A7 2% 1
CH4CONGJ1:0] CH5CONG]J1:0] CH6CONGJ1:0] CH7CONG]J1:0]
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
00: X ] (b 8051 i 14 H)
01: e 4
10: & PN
11: T %
PINCONG?2 kb= FOH HAIH = OXAAH
5| BTG & %5728 2
CHOP CONG[1:0] CH1P CONG[1:0] CH2CONGJ1:0] CH3CONGJ1:0]
fir 7 6 5 Z 3 2 1 0
S | RIW R/W R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 ity 114 HH)
01: Hede s
10: & PN
11: T %
PINCONG3 Hidk= FAH HAifl = OXAOH
5| BT & %17 2% 3
XCONG]J1:0] UCONGI1:0] XTALO CONG[1:0] XTALI CONGJ1:0]
fir 7 6 5 2 3 2 1 0
Bt R/W R/W R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 i 14 )
01: S 4
10: DTN
11: T %
38 A 0.20 CheerGoal
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PINCONG4 Hidk= FBH E A1l = OXAAH
5| I & %778 4
ZCONGJ[1:0] WCONG[1:0] YCONG[1:0] VCONG]J1:0]
b 6 5 a 3 2 1 0
*# | RIW R/W R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 i 14 )
01: Hede g
10: DTN
11: T %
PINCONGS5 Hidlk-= FCH E A1l = OXAAH
5| BT & %4728 5
OCPNCONGJ[1:0] CH1IN CONGJ1:0] CHON CONG [1:0] AOCPCONG [1:0]
b 6 5 4 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: 5
10: & PN
11: T %
PINCONG6 Hihik= FDH HAifE = OXAOH
5| BT & %4728 6
[IC_SCLCONG [1:0] [IC_SDACONG [1:0] RXCONG]J1:0] TXCONG[1:0]
fir 7 6 5 4 3 2 1 0
* | RIW R/W R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 ity 114 HH)
01: s s
10: DTN
11: T
PINCONG7? Hodik= C7H E i1l = OX0AH
5| JHITC & 2 A7 2% 7
.......... FGCONG [1:0] IPWMCONG [1:0]
b = 6 5 2 3 2 1 0
KA | X X R/W R/W R/W R/W R/W R/W
00: X ] (b 8051 i 14 )
01: 5
10 : & PN
11: T %

CheerGoal i As: 0.20 39
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15.2.3. PINSET (51}l /10 % B &FF%%)
PINSET1 Hidik= F1H E A1l = OXAAH
S 1/0 B HAE 1
CH4SETI[1:0] CHS5SETI[1:0] CHBSETI[1:0] CH7SETI[1:0]
fir 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
00 : 3
01: B
10: o i7A
11: X
PINSET2 Hudik= F2H HAE = OXAAH
S 1/0 W E FFa 2
CHOPSET[1:0] CH1P SET[1:0] CH2SET[1:0] CH3SET[1:0]
fir 7 6 5 4 3 2 1 0
Ky R/W R/W R/W R/W R/W R/W R/W R/W
00 : I
01: g
10: 02
11: n
PINSET3 Hidik= F3H E i1l = OX0AH
51170 BB %1788 3
XSET[1:0] USETI[1:0] XTALO SET[1:0] XTALI SET[1:0]
fir 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
00 : 3
01: B
10: o iTA
11 X
40 A 0.20 CheerGoal



CGFOO2A

PINSET4 Hodik= F4H HAifl = 0OX00H
S0 B A0 4

ZSET[1:0] WSET][1:0] YSET[1:0] VSET[1:0]
fir 7 6 5 2 3 2 1 0
A R/W R/W R/W R/W R/W R/W R/W R/W
00 : o
01 g
10: o i7A
11: X
PINSET5 Hbdi-= F5H HAi{l = 0x80H

Sl 1/0 R E&FFa5

OCPNSET[1:0] CHIN SET[1:0] CHON SET [1:0] AOCPSET[1:0]
for 7 6 5 4 3 2 1 0
HA | RW RW RW RW RW RW RW RW
00 : I
01: B
10: 02
11: n
PINSET6 Hhlik= F6H K AIH = OXOAH
51110 B A A735 6

[IC_SCLSET[1:0] IIC_SDASET[1:0] RXSET[1:0] TXSET [1:0]
iz 7 6 5 4 3 2 1 0
HH | RIW R/W R/W RW RW RW RW RW
00 : I
01 T
10: o iTA
11 : I
CheerGoal [RZ: 0.20 41
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PINSET? Hihk= F7H A = OxBOH
S /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
¥ | RW R/W 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 50, (PINSET3 [7:4] and PINSET4 [7:0])
OCPNDBT ( %5 OCPN £} [])
00 : onS
01: 250nS
10: 500nS
11: 1000nS

JifAs: 0.20 CheerGoal
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15.3. B4

negawin family

Y )

oscillator
2MHz

External

On-chip
D

XTAL
12MHz

F PLL
(48MHz)

F_CPU

Power
Management

CPU

P I s AT DL FRAP a3 BB . AN IR (12MHZ) BE7E 51 XTALL il XTALO, B8R (7 E53R) A 2MHz.
MDE

PLL
X24/

X4

XTAL_SEL

(Setting in Writer)

FERESRAE 7 2 Wil be sk s % A& A B A S IS BT o

\4

IDLE
PCON reg

STOP
PCON reg

F_WDT
(375KHz)

:D (24MHz)
F_PER
MHZz)

— (&
L/

Serial Port

Timer

WDT

W4 0.20
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15.4. ERTES

CGF002A 5 =/ 16 frE N AT E 17 2% e T 28 0, SERT 82 1 FISERT 88 2. A iX el n] DARC B A5 es, slUE 2
o

BT “UERbERT B BT Mk EE, ERTER 0 AIERT RS 1A VU TAERE R ATtk B, @it £ TMOD H )47(M1, MO)
Jek P, M 0. 1A 2 TR A E R AT BRI E . R 3 B T .

ERTEE 0 SERTER 1 TERT 28 2
i 0 13 7 5 I 11T K o 13 {7 5 i 1K o 13 {7 E Wi H 2%
i 1 16 7 5 I 11T 5 i 16 o7 5 I 1 H 2 16 7 5 I 11T 5 i
Bt 2 8 {7 H s H %K, 8 it A BhEHE, 8 {7 H s HE %,

SE WA SE I H o SE I/ H e
" PN fZ1k 8 {7 s I 1T o
BAS | g e

PR TR D g 2547 2 (TMOD A1 TCON)H Tk & i k.

SFR iR Haht SHE
PFCON AR F2 il B A7 7 D1H 00H
TMOD SE I 20/ LR 2 75 A7 e 89H 00H
TCON SE R B30/195 ) %5 A7 2 88H 00H
T2CON SE I B8 245 ) 25 A7 % C8H 00H
THO SEI R0 T 8CH 00H
TLO SE I 2RO 7T 8AH 00H
TH1 SEI LA T 8DH 00H
TL1 SER 2R 8BH 00H
TH2 SEI B2 7 B5H 00H
TL2 SEIT B2 7 B4H 00H

44 JifAs: 0.20 CheerGoal
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15.4.1. PFCON (SME IR 5 748)
PFCON Hihtk= D1H HAL{H = 0X00H
AN ATER 455 1) B A7 o
.......... SRELPS[1:0] T1PS[1:0] TOPS[1:0]
fir 7 6 5 4 3 2 1 0
KA | X X R/W 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 :-----
TOPS[1:0] SEIT 2% 0(TO) Fisy#iiik £
00 :F_PER/12
01:F_PER
10 :F_PER/96
11 :-----
CheerGoal [RZ: 0.20 45
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15.4.2. TMOD (ERt 2% 0/1 A FHF48)
TMOD 271728 F TECE MCU [r5E R 28 0 fiERfss 1 .
TMOD Hodik= 89H 71l = OX00H
TN 28 /1 IR F A7 28
GATE1 C/IT1 TiM1 T1MO GATEO C/TO TOM1 TOMO
fr 7 6 5 4 3 2 1 0
i R/W R/W R/W R/W R/W R/W R/W R/W
GATE1 ERTEE A
[7] WRE 1, FREVHEES 1 BRI TSI (B INTAN). 24 INTIN JyiE, JFH TR1E 10, %8s 1
TE INTAN %\ 5] B _E f AN R B i 4
CIT1 SEIN 28 15 5E I 2 ik
[6] 0: T 28
1:iHEas
GATEO SERT 2% 0 1145
(3] WRE 1, (FRETHEEE O AR T4 (51 B INTON). 34 INTON A, JH TRO B 11, 420
7E INTON %t N 51 AR B v i 18
C/TO SE BT 2% O 115U/ € I 2RIk £
(2] 0: T 2%
13
TiM1 T1MO L e
/TOM1 /TOMO
0 0 A0 13 A7 i85 i 2%, 48 F TLO (TLL) A7 25 AU 5 A1 THO (THL) & A7 281
8 fr(5 BT s i 2% 0 FE R 3% 1). 24 0 fiifERt, TLO (TLL)HIE 3
PoNE . (BA H 3 ER)
0 1 a1 16 7B e N 3%, (KA H B8 )
1 0 i 2 8 {7 H B B # e I 2% B ARAEAE THO (THL)H, 1 TLO (TLL)ZERFANI
BT . A THO (THL) E Nk
1 1 i 3 SEIT 28 10 Em 28 1 215101
SEI 2% 0: SEIT 8% 0 1E AWMLY 8 A7 58 I T ##%- TLO, THO. (KA H
FHEIR)
46 A 0.20 CheerGoal
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CGFO02A

15.4.3. TCON (RERT#% 0/1 #&H| F/742)

TCON #1788 F T 12 H X Se BB )12 1T . CGFO02A B 45 B AN M5B 507 A s INTON AT INTAN, HEA L H .
INTON. INTIN AJECE N RIS, {KHESF. TCON H{#) ITO 1 ITL k3% d it & Bl iR fim %k . TCON ZEfE8sr
IEQ F 1EL 43 BIA/E N INTON FI INTLIN Ah s o b 1 fisk & b &

TCON Huht= 88H S A7{E = Ox00H
SEIT 2% O/1 F i 95 17 2%
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 R/W R/W R/W R/W
TF1 SEI 2% 1 ¥ AR A

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

0: %1k

1:i817
TFO SEIT 38 0 ¥ H AR AL

E I AS O dhi I B AR B A . X AR E T DA G R, S HLAE P AR B R
TRO SEIT 2% 0 BT I AL

0:fFik

1:i817
IE1 AT 1 bR &AL

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

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

1 AMEHRT 1 7RSO\ 51T B B A
IEO AT O bR E A

AN (NTON) & N, PSRBT o A3 r BB N Eh B 7 ok
ITO AR rR T O KA s i

0 : FRBHIET O 7RI 5| B FESF B 4 fid

1 AN T O FER N T B B A ke

24 HIAH R W I S AR P, 2 B 3hiE % TRO. TR GER & 0 AE R &% 1 v tHAr &), 1E0 A IEL(SMEEH 7 O
AL ARE)o

15.4.4. T2CON (et 2% 2 #H| & F2%)
T2CON kx4 e 288 2 i@ 17/ 1k A=, i 4.

T2CON Hiflk= C8H A = OxO0H
I 88 2 Pl 7 17 28

.......... TF2 TR2 T2M1 T2MO T2PS1 T2PS0
fir 7 6 5 4 3 2 1 0
HH [ X X RIW R/W RIW RIW RIW R/W
TF2 TN 28 2 Ji B bs EAL

5 5% 2 35 R B o ARG T DGR PR, OF FLYE AL R 5 35 R

CheerGoal fAs: 0.20 47
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CGFO02A =T e ity
TR2 SET 2% 2 18174
0: 11k
1: 81T
T2PS[1:0] SE I 3% 2(T2) 143 4
00 :F_PER/12
01:F_PER
10 : F_PER/96
11 -
T2M1 T2MO R The
0 0 £ 0 g g%ﬁ%&ﬂﬂ% TL2 ZFAE MK 5 A AN TH2 S AE38 1 8 fir. (A ESh
0 1 i 1 16 &)%Hﬁ%%. (KH BB EER)
0 i 2 8 17 [ BhE s I 4% HARMERAEAE TH2 /1 TL2 7E AN B & 3 oo
B, s N TH2 B
1 1 i 3 8 LI &Y. (B H A ER)

48 4 0.20 CheerGoal
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15.4.5. &R 3% 0 B 0
PFCON reg
PERIPH TOPS[1:0] )
GLOCK '7 diveder THO TLo  [Overflow - lz't’:r?; Ot
@bits) | (5 bits) Rentiont
70 [ TCON reg q
C/TO
TMOD reg
INTO [ ]
TRO
GATEO TCON reg
TMOD reg
15.4.6. EHF 88 0 3 1
PFCON reg
PERIPH TOPS[1:0] )
CLOCK diveder THO TLO Overflo Fo I?tf:rer{] Ot
U @bits) | (8 bits) Reniont
70 [ TCON reg q
C/TO
TMOD reg
INTO [ ]
TRO
GATEO TCON reg
TMOD reg
15.4.7. ERF 38 0 B 2
PFCON reg
PERIPH TOPS[1:0] -
dived TLO Overfl Timer 0
CLOCK iveder ™~ (@ bits) verTlow TFO Interrupt
T0 TCON reg Request
CITO
TMOD reg
INTO
THO
TRO (8 bits)
GATEO TCON reg
TMOD reg
15.4.8. E B8 0 #5503
PERIPH TOPS[1:0] W Timer 0
'7 : 0
CLOCK diveder ™~ 8Tlt;O Overflow TFo Interrupt
(8 bits) Request
To TCON reg
C/TO
TMOD reg
INTO
TRO
GATEO TCON reg
TMOD reg
. Timer 1
PERIPH TOPS[1:0] [~ THO Overflow TF1 Interrupt
CLOCK diveder |/|/ (8 bits) R t
TCON reg eques
TR1
TCON reg
CheerGoal [RZ: 0.20 49
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CGFO02A
15.4.9. Eh 2% 1R 0

PFCON reg

PERIPH T1PS[1:0] )
CLOCK diveder TH1 TL1 Overflo TF1 ;Itr:r?:] lt
[ J (8 bits) (5 bits) Re uegt
e TCON reg a
CIT1
TMOD reg
INTL [
TR1
GATE1 TCON reg
TMOD reg
15.4.10. EBfE 1N 1
PFCONreg
PERIPH T1PS[1:0] )
CLOCK diveder TH1 TL1 QOverflo TF1 |-rr1ltr:|$lz lt
(8 bits) (8 bits) Re uegt
e TCON reg a
CIT1
TMOD reg
INTL [ ]
TR1
GATE1 TCON reg
TMOD reg
15.4.11. sERfA% 1 2
PFCON reg
PERIPH T1PS[1:0] )
’> ) TL1 Timer 1
CLOCK diveder [ (8 bits) Overflow E—- Interrupt
Tl TCON reg Request
CIT1
- TMOD reg
INT1
TH1
TR1 (8 bits)
GATE1 TCON reg
TMOD reg
15.4.12. EB# 2K 0
T2CON reg
Timer 2
PERIPH T2PS[1:0] TH2 TL2 Overflow TFE2 |
. : —— Interrupt
CLOCK diveder (8 bits) (5 bits) Re uezt
T2CON reg 4
TR2
T2CON reg
WA 0.20 CheerGoal
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15.4.13. sERfA% 2 A 1
T2CON reg
Timer 2
PERIPH T2PS[1:0] TH2 TL2 Overflow
CLOCK '_ diveder @bits) | (8 bits) TF2 > et
T2CON reg q
TR2
T2CON reg
15.4.14. EByE% 2 B3 2
T2CON reg
Timer 2
PERIPH| | T2Ps[1:0] TL2 Overflow
[CLOCK} diveder (8 bits) TF2 —» ::\r)]éer:;:g:
T2CON reg q
TR2 TH2
T2CON reg (8 bits)
15.4.15. sERfA% 2 R 3
T2CON reg
Timer 2
PERIPH T2PS[1:0] TL2 Overflow
CLOCK diveder (8 bits) TF2 > et
T2CON reg q
TR2
T2CON reg

W4 0.20
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15.5. F 1) Em 28
BIIMERZH(WDT)2—A 8 M it 4y, Hekmbr =480 E TSP B(WDTC.6). &R LAFBI R H B4 M
FORASHME . WDT M7 T ert#% 0. Ehif28 1 sieit 88 2. F_WDT & 375KHz, ‘B3kH A I RCIRF# -

WDTK
0X55
F_WDT WDTM | wDTCLK
375KHz > = 2
Refresh
\ \
WDT 8-bit | Overflo
Wvlg'l?gfeg. counter _Df WDTIF L Interrupt
WDT enable bit
TAKEY WDTF |—— > Reset
0x55
OXAA » WDTC
OX5A WDTOS
WDTC reg.
WDTC write available WDT overflow select
WDT J7HE
WDTCLK =F_WDT x 1/ 2WP™
1
F_WDTx SWDTM
WDT (8-bit counter) overflow time = 256 / WDTCLK 256
WDTCLK
SFR #id Huhk SAE
RSTS SR A7 FEH 0AH
TAKEY SE I 2 U7 1) BB 25 A7 4 FFH O0H
WDTC F 1100 € I 25458 i F5 A7 2% B6H 04H
WDTK T 1100 5 INF 21 B Rk B7H 00H

52
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RSTS Hihib= FEH HA{H = OX0AH
AR AT
............... WDTRF [ PINRF[1:0] PORFI[1:0]
iz 7 6 5 4 3 2 1 0
Fm [ X X X R/W R/W R/W R/W R/W
WDTRF ERNE B =RhR T 1A
WRETMEMN SHRKE S, WizbrEE 1.
PINRF[1:0] RSTHI IS b
WERRST S SBARSAE AL, WizbrEA4 10b.
FEECLDT =N
PORFI[1:0] POR & fiifri
M POR SR ARG EAL, WiZzbrEAL N 10b
B AHE % .
15.5.1. WDTC (& '] 52 i 3545 ] &7 7788
WDTC Hhtik= B6H HAL{H = 0x04H
B 11 52 I B 1) 2 A7 7%
----- WDTOS | WDTE WDTM[3:0]
fiz 7 6 5 4 3 2 1 0
A | X R/W R/W X R/W R/W R/W R/W
WDTOS B 1 I AR S T R
0:24 WDT ¥ thisf, fifE WDT &AL
1:34 WDT f iy, {8 WDT Hhibr
WDTE B I E I AL RE
0: %1 WDT.
1: ffife WDT.
WDTM[3:0] WDT 8 73 5
WDTCLK = 375KHz x 1/ 2WP™ ¢ (BRi\J& 375K / 16)
CheerGoal [RZ: 0.20 53
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megawin family

15.5.2. TAKEY (2B 2817 i fbEH A 758 )

TAKEY Hbht= FFH
JE I 28 U7 ) BbEH B A7 2%

S Aifl = 0OX00H

TAKEY[7:0]

fir 7 6 5 2 3

2

1

Byt RW RW RW RIW RIW

R/W

R/W

R/W

WDTC ERIA AL, 25 N =AM E K18 55H, AAH 1 5AH 3| TAKEY { WDTC A 5,

IR R

MOV TAKEY, #55h
MOV TAKEY, #AAh
MOV TAKEY, #5Ah

15.5.3. WDTK (& 1H15E i 23 Ml 3T 4H)

WDTK Hihk= B7H
B I 1H 5 I s il

i1l = OX00H

WDTK[7:0]

fir 7 6 5 2 3

Byt RW RIW RIW RW RIW

R/W

R/W

RW

NTEFRTIERN S, NS LI 0x55 5 A\ WDTK #Ff74% -

Biln, fEREE 1M, M EAH Y 5.461ms.

F LR T

MOV TAKEY, #55h

MOV TAKEY, #AAh

MOV TAKEY, #5Ah ; it WDTC 5.

MOV WDTC, #23h ; WDTM [3:0] = 0111b. WDTE =1 kf#fE WDT.
MOV WDTK, #55h ; il # WDT.

54 JiAs: 0.20
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15.6. 8 0 (UART)

B R R R DU ik 35, FR9 UART. @dBCE SFRs ke, WA EiEEESE. WA
BATRIT AR N OL I T AR AR, — DN RIRZ SR — AN R b 35 ) SFR SBUF 5 AHUE, K8t 3
FATHI 2o X, JEIT RN, M SBUF BEHL, AR AT s IX BEHCE U . # 1AT BRI AR i s . ik
DR Om g 1 AN, BTk CPU RS — A7 AR 58 B2 TR ECEE — A7, AT By LB il 25 2%

SFR iR Hhht SAE
AUX B AT AR 8EH 11H
PFCON AN AR F3 ] B AT A D1H 00H
SCON O 2 A7 A 98H 00H
SBUF O 2 A 99H 00H
SRELH O ERF AT 9BH 00H
SRELL B O ERF AR 9AH OO0H
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CGFO02A T Ty
AUX Hiht= 8EH HAfE = 0x11H
i e
LVD EN |[LVD |- ITS SMOD BRS DPS cP

iz 7 6 5 4 3 2 1 0
¥ | RIW R X R/W R/W R/W R/IW R
LVD_EN I HL RTINS BE

1 ffige
LvVD ICHLEBTIPIRES

10 RAAKHE
ITS MCU Fi 4 [H] 3L . -

0:1T

1:.2T
SMOD H I (UART) BRr 2k £
BRS i CI(UART) SRR R AR 48R
DPS AR TR A A FE

0 : i+ DPTR Fjf#-#s & DPOH, DPOL

1: %+ DPTR % f7-#s & DP1H, DP1L
CP LIS

0: Ly

1. Ry
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PFCON #htk= D1H S A7 = 0x00H
AN AT 5 1) A7 o
.......... SRELPS[1:0] T1PS[1:0] TOPS[1:0]

fi 7 6 5 4 3 2 1 0
FAH | X X RW RW RW R/W R/IW R/W
SRELPS[1:0] &0 (UART) T/ 47 4%

00 :F_PER/64

01 :F_PER/32

10 :F_PER/16

11 :F_PER/8
T1PS[1:0] SEI 2% 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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15.6.1. SCON (5 O H| & 75%)
SCON g ¥l # 1 (UART)IhRE .

SCON Hihil-= 98H S AH{H = Ox00H
Ry
SMO SM1 SM2 | REN TB8 | RB8 TI RI
for 7 6 5 4 3 2 1 0
HA RIW RIW RW | RW RW | RIW RIW RIW
SMO SML iR | ik e
0 0 | B F_PER/12
1 | 8f7 UART Rk
0 3t 2 | 9 Az UART H(PT SMOD (AUX.3)
SMOD BrEE
0 F_PER/64
1 F_PER/32
! 1 #3t 3 | 9 fir UART HER
SM2 Z EVLEE MR
REN A A e
0 : 281k Hr 2.
1 fige s M4k
TB8 FEIEAT 8
AL FERE S 2 A 3 A B TR R o SR BRES 5 58 O AL AL IR ZS AH X I (51 G 4
KGN 22 A PR ESIEAE) . E A ARSI o
RB3 BEfif 8
A AERE R 2 A 3 Hrdast Bt 1 O St A A . e i TR ER O RS
R L, WS T 2RSS (sm2 = 0), XM R A R 1 E IR .
RO, XA ABEAEA .
Tl RAE WA R (AR AT AR H I 52 )
BRI O iR EASE 8 ALRE, EHABA P EEF LAk, Wl AT IS
B o
RI PP BT AR R (0 20 BT R . )
RIS T 0 E5E R AT HAUS B B AL
B AEAE S O R B AEEE 8 IR, AR LA A A 15 B A 45 LB AT i ]
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A

- r.‘?r.'inn-'.'n family
B O TAEER 1 3R 3:
4 BRS = 0 (AUX.2)

TIPS[1:0] = 00b

Baud rate=

TIPS[1:0] = 01b
baud rate=

TIPS[1:0] = 10b
baud rate=

b

1 BRS = 1 (AUX.2)
SRELPS[1:

SRELPS [1:0] = 10b
baud rate=

SRELPS [1:0] = 11b
baud rate=

aud rate=

SRELPS [1:0] = 01b
baud rate=

2SMOD F_PER
32x(256-THL) ~~ 12
ZSMOD
—— X F_PER
32x(256-TH1) ~  —
SMOD F_PER
32x(256-TH1) ~~ 96
0] = 00b
SMOD F_PER
210_SREL[H,L] 64
F_PER

SMOD

32

2
210_SREL[H,L]

2SMOD F_PER
210_SREL[H,L] 16
2SMOD F_PER
210_SREL[H,L] 8

W4 0.20
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15.6.2. SBUF (B O¥IRELF)
AZEF TR B NS A SRR B BB g X, FidEd s OFdEE. W SBUF B3RO, MEATHIRGE M IX 3

JNEAE
SBUF Hiht= 99H S {A = OxO0H
g CIHE 21
SBUF[7:0]
fi 7 6 5 4 3 2 1 0
HM | RIW R/W R/W RIW RIW R/W R/W R/W

15.6.3. SREL (5 DERFHFL)

B EAR AR T DR R A . RAEH 10 47, Hrb SRELL H) 8 A4 N4z, SRELH H1ff) 2 47
(SRELH.1, SRELH.0){E M &Efi.

SRELL Hhdik= 9AH H A = 0X00H
O ER AT

SREL[7:0]
fir 7 6 5 z 3 2 1 0
KA R/W R/W R/W R/W R/W R/W R/W R/W
SRELH fi7 &= 9BH H A = 0X00H
FOERF RS

.............................. SREL.9 SREL.8
fir 7 6 5 z 3 2 1 0
A X X X X X X R/W R/W

15.7. HIEEHE
HH Y47 il 27 7 %% (PCON) H T-4% ] CGFO02A #) STOP Al IDLE HEJFE HA K,

PCON Hhhik= 87H H A = 0X00H
FH YR 125 il 5 A7 2

------------------------------ STOP IDLE
fir 7 6 5 Z 3 2 1 0
A X X X X X X R/W R/W
STOP Stop 2= f7.
[1] AT B AT K0T STOP U EME (B2EUA 0)
IDLE Idle #5047
[0] AT B AL 0F IDLE AR GEECA 0)

15.7.1. STOP #&\

B AL STOP #E:0E AL (PCON. 1) 2 {5 4% il #3AZ% 0o B AL I8 2T 5E e a SL Bk N STOP #550. & STOP AT,
CPU. GPIO. UART fiisgrt #8421k, /5 ADC. MDE f1 WDT 38R L1k,

STOP #i=z0n] LUEE P ER AN E A &1k, BAL, B&/APATIEFMEANA, FHMHhE 0x0000 4 HATREF

{5 B8 1 A BT Al B S 8 STOP BEFAL(PCON. ) #iE S, CPU KK IZAT.
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AL

- megawin family

15.7.2. IDLE &5

E A7 IDLE #i 0%k £ 47 (PCON.0) 2 S EUME {122 1E CPU J£7E BALHIHE A 34T 58 J5 S EP#E N IDLE #38,
IDLE B3\ F RE CPU & THZILIRFE . B ) N SR8 A A fg 28 2R AR B R a6 23R

IDLE #5x0n] Ll ik py sk A3 R Aok &b . BALR, @ &HAT IER MBI, btk 0x0000 FFLEHATFET

A HE A Tl KE 3 25 IDLE BEsE AL (PCON.OJWEH %, CPU KEiE1T.

61
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CGFOO02A 7 eiamiy

15.8. &A1

SO TR A E T ERIRE.
CGFO002A #4t L brd . AMEBE AL RSTN brEFE T IME S brE R IEE ARG . v U EAE

E.

15.8.1 RSTS (EE&F175%)
RSTS k= FEH AL = OxOAH
RATIR A7 2%
--------------- WDTRF | PINRF[1:0] PORF[1:0]
for 7 6 5 4 3 2 1 0
KA [ X X X RW RW RW RW RW
WDTRF I VE AR EAL
[4] WREITHNEN FRRGEE, WiZbrEME 1.
PINRF RSTHI G A bR &
[3:2] ARRST SIS E ARG E AL, WibrEA9 10b,
HRAEE .
PORF POR Efitrd
[1:0] W POR SH RS E AL, NiZFFEA N 10b
MG % .
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15.9. IS H 2

ISR - RS FEF F T, &N A BE R TR, BRI 14 A PE R . BT EEESE B SRS Rbr

B, EAT—AFWRB ST H RIRNE SRR E BT ISR H . BT A A W AR 2 B AH R 0 ST A\ SR B ISR,
BRI IENO, IENL SFR 2547 4% HAH B 18 G A £k 8 FHEREEH . sk4h, B s ibrmg L@t IENO SFR

) EA bR AR S AR . B I N 6 AN, AN AT DU DY 8 1 R R S ) 2 — .

Wr it 5e 2% A7 T 1PO A IP1 SFR 27728 TP b & 58 X

TS e o B o R R 2
(AT Keil C) = R
0 0003H IEQ — #hH 0
1 000BH TFO — &I 230 I
2 0013H IE1 — AL
3 001BH TF1 — & 281 b i
4 0023H SPIF(TI, RI)— & 1
5 002BH TE2 — EI 2e2 1 i
6 0033H | -
7 003BH | -----
8 0043H OCPSIF — OCP% it
9 004BH ADCIF —ADC 1l
10 0053H MPWMMINIF-MPWM MIN
11 005BH MPWMMAXIF-MPWM MAX 1 [k
12 0063H IICIF — IC 1k
13 006BH LVDIF — {i& H A A 1
14 0073H WDTIF — & 1M b
15 007BH CAPTUREIF — #j 35k  Ifr

% 15.9.1 it &
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HIREH T HEBERRER H B BRI H
B Ho LVDIF IEo |-
M1 WDTIF TEO | =
42 OCPSIF ADCIF IE1
4 3 MPWMMINIF MPWMMAXIF TF1
4 4 IICIF SPIF(TI,R) | -
A 415 CAPIF TE2 |-
#* 15.9.2 RIS g2
SFR iR Haht SHE
IENO rp b3 e T A7 AR 0 A8H O0H
IEN1 BT e P A A L B8H OOH
IRCON1 RIS SR AR A L COH 00H
IPO TP S R B A 250 A9H O0H
IP1 HRWT I e R B A AR L BOH 00H
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15.9.1. IENO (Wi sE 27748 0)
IENO Hihk= ASH HAL{H = 0X00H
HH A e B 4745 O
----- ET2 ESP ET1 EX1 ETO EXO

A 6 5 4 3 2 1 0
H*# | RW X R/W R/W RW R/W R/W R/W
EA rh T R
[7] 0 251k Ay v .

1 A RE T
ET2 SE 2% 2 T Re:
[5] 0 2% 1L 52 I 4% 2 % Hi b

1Y EA =1, fREEN 3 2 i H 7
ESP HR 1 HR A
[4] 0 2% 1k 8 T

1M EA =1, fliReHf DI
ET1 SERTEE 1 T Re:
[3] 0 2 1b e I 4% 13 H b

1Y EA =1, fREEEN#S 1 3 H
EX1 AT 1 R RE:
2] 0 2R 1RSI T 1.

1:4 EA =1, ffEge4MB I 1.
ETO SE T35 0 HH b f g
[1] O 2% b2 I 2% O Vi tH H b

14 EA =1, ffiRe g 25 0 % i
EXO AR T O (i BE:
[0] 0 :ZE1EAER T 0.

1:4 EA =1, ffige4MB I 0.
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15.9.2. IEN1 (P WrfE Re a7 F2 2% 1)
IEN1 Hiuhl= B8H S {A = OxO0H
b RE AT A7 AR 1
" CAPIE | WDTIE LVDIE | IICIE MPWMMAXIE | MPWMMINIE | ADCIE OCPSIE
DA
7 6 5 4 3 2 1 0
Hm | RIW R/W R/W R/W R/W R/W R/W R/W
CAPIE iR b {3 e
[7] 0 : & b4 3k b7
1: 34 EA =1 flREHRTE T
WDTIE EI s ge:
[6] 0 :2%1E WDT 1.
1:24 EA=13H WDTOS =1, f#ifit WDT ¥ H v .
LVDIE LVD (fiCH i) H i fs e
(5] 0 :2%1E LVD k7.
14 EA =1, flife LVD k7.
IICIE ICH B fef e
[3] 0 : Z& ILIICH KT
1:MEA =1, fHEEINCH .
MPWMMAXIE MPWM MAX i i g
[3] 0 :24% 1 MPWM MAX 7.
1:34 EA =1, ffifE MPWM MAX .
MPWMMINIE MPWM MIN A W {fi GE:
(2] 0 2% 1k MPWM MIN 7 .
1:24 EA =1, {5 MPWM MIN 17,
ADCIE ADCHHi i fie:
[1] 0 : 25 1L ADCH K.
1:MEA =1, ffiGEADCH .
OCPSIE OCP (I frtr) & Hh i fii pe:
[0] 0 : 2% 1EOCP % i 7.
1: MEA = 1 {#FEOCP &I i H ¥
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15.9.3. IRCON1 (Hh WriE R F /748 1)
IRCON1 Hhhk= COH A = OX00H
BT SR P AR 1
\ CAPTUREI |WDTIF [LVDIF [IICIF [ MPWMMAXIF | MPWMMINIF | ADCIF OCPSIF
K ; 6 5 4 3 2 1 0
M [ RW R/W RW |RW |RW R/W R/W R/W
CAPTIF[7] R (H A i A B TR R) flag.
WDTIF[6] & 1 VA bR S AL
LVDIF[5] LVD (fi&HEATI) A Wibs 47
IICIF[4] NCH Wb &
MPWMMAXIF[3] MPWM MAX 1 IBiAx A7
MPWMMINIF[2] MPWM MIN - iR 47
ADCIF[1] ADCH s &AL,
OCPSIF[0] OCPJ it Wiin .
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15.9.4. 1P (FHT IR e K F1F29)

14 NHWTEYE o 6 M. TR, AT LIS S ) ik B — . e R AR IPO M1 IPL T A7AR
O B E M RS o TR BT e 2 A A7 A N AR T 3R e ST A TR TR B AR e R 2R )

IPO Hitk= A9H E A1l = Ox10H
FRIBTAR S 2R 2R A7 4 O
.......... G5IP0 G4IP0 G3IPO G2IPO G1IPO GOIPO
fr 7 6 5 4 3 2 1 0
KA X X R/W R/W R/W R/W R/W R/W
G5IPO[5] H 5 it de g 0
G41P0[4] H 4 R A AL 0
G3IPO[3] H 3 Wit e gifir 0
G2IP0[2] H 2 it de g 0
G1IPO[1] H 1 Wi de s 0
GOIPO[0] H 0 H it de g fir 0
IP1 Hodik= BOH HAifH = OX00H
FRWT P e R B A A 1
.......... G5IP1 G4IP1 G3IP1 G2IP1 G1IP1 GOIP1
fir 7 6 5 4 3 2 1 0
KA X X R/W R/W R/W R/W R/W R/W
G5IP1[5] H 5 Rt degihr 1
G4IP1[4] 4 4 e dir 1
G3IP1[3] H 3 Rt e gihr 1
G2IP1[2] H 2 Rl it degihr 1
G1IP1[1] H 1 Rt gih 1
GOIP1[0] 41 0 i ftdemir 1
Group X

25 5] MLk IP1[GxIP1] IPO [GXIPO]

Level O 0 0

Level 1 0 1

Level 2 1 0

Level 3 1 1

X :0~5
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16. 10 friEE#E#: (ADC)

CGFO002A #i1t 8 %% 10 fiz ADC. i) EAE ADCD[9:0]"F. 4 IC # A AT FOC ML #50f, ADC iEiE 0
FIIE 1 A2 H shEH ), SR)5 ADC H 3l e i 8] 55 51 I 25 77 4 FOCCONT[2]6 k. fEIEHMHEN T, ADC
et 7 B &l 16.1 s . ADC SFR 31| RiE &% 16.1.

SFR iR Hhht SAME
ADCCONT ADCHE il Z5 17 2% C2H 83H
ADCDLY ADCRAEIE N (H T"CHO&CH1) C5H 33H
ADCSTR ADCH UE A5 B 27 17 2% C1H OOH
ADCD1 ADCHUE A7 251 C3H OOH
ADCD2 ADCHUE A7 252 C4H OOH
ADCOS L ADCHR# 7 a0 C9H O0H
ADCOS H ADCHR #7547 2 w1 710 CAH 02H

% 16.1 : ADC SFR %15
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16.1. ADCCONT (ADC & #i % 175%)

2 ADC 7EIEHTEDL NN, #Hgnt PR 16.1.1 i, Hed ADCHi N#iE. ADC 4. ADC KAEEFI LR KRS

] PA K ADC 64 5¢ i 1) 10 rfar i $ds (L3R 16.4.1) 7£ ADCCONT SFR H % & 1 i AV AL P 3 E (LA
16.1.1 f1& 16.1.1) ;
AL, ADC RAEERMERRI 5% B /E ADCSTR 2F 725 47[7:6] (SHCKS) 1 (W% 16.2.1) . X5 ADC ¥ # %
BIf)5, {F ADCSTR &7l bit[O)4b3ES “17 , ADC BT 4f KA 4.

tancok by ADCCONT(3] (ADCCKS) setting

ADCCLK | // //

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

t

|
byl ADCSTR[0] (START) for ADC start convert

ADC_TRIGGER

|
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|

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

§ tsn by ADCCONT[6:5] (ADCSH) setting ¢ teocop ;
i Sample & Hold l Convertion I Sample & Hold
ADCDATARDY i r‘
ADC_DATA[9:0] ‘ XX >< ADC Data Valid
{ADCD2[7:0],ADCD1[1:0]} or {ADCD1[1:0], ADCD2[7:0]} by ADCCONT[4] (ADCDS) setting S
K| 16.1.1 ADC % #i) 7
ADCCONT Hihik= C2H H {8 = Ox80H
ADC &l 77 47 5%
ADCPD ADCSHI[1:0] ADCDS ADCCKS ADDCH[2:0]
fr 7 6 5 4 3 2 1 0
Pl R/W R/W R/IW R/IW R/IW R/IW R/W R/W
ADCPD ADCH HL 5 | ZF 7728
[7] 0:1F%
1:
ADCSH ADCRAE A LR EFIS [A]: (3T SHCLK)
[6:5] 00 : 1 clock
01 : 2 clock
10 : 3 clock
11: 4 clock
ADCDS ADCHHHILEF
[4] MSB | 1045 LSB
0: ADCD2[7:0] | ADCD1.1 ADCD1.0
1: ADCD1.1 | ADCD1.0 | ADCD2[7:0]
ADCCKS ADCH: 4} ok #%: (ADCCLK)
[3] 0 : 24MHz
1:12MHz
ADCCH ADCH: il iE ik £
[2:0] 000 :CHO 100 :CH4
001 :CH1 101 :CH5
010 :CH2 110 :CH6
011: CH3 111 : CH7
% 16.1.1 ADC %4 517 2%
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16.2. ADCSTR (ADC FEEE#H A B F174S)

WIT— 5 Frik, 78 ADC IEWMHMER R, M1 ADC SEER G E I, J+H ADC #4723/ bit[o]hIH7E 7 “1”
i, ADC B ITURREEFE . MHAE RIS, HA CHO il CHL m] LA K, 7 ADCSTR 1 [5:4]
(OPAGAIN, W3 16.2.1) /% &, JfH CHO Al CH1 th MDE T {F4& i B sh & AtH HiR; ADC f) CH2~CH7
WHTE CHO Al CHL e 5 A fefdi F, i Y OPAGAIN [E5E 0 1 155, 4 HI/EEHLIKSh 85}, ADC CHO Al CH1 H
TRFEHE R AN 16.2.1 fTs .

ADCSTR Hohk= C1H A8 = OxO0H
ADC U5 s & 7547
SHCKS[1:0] OPAGAIN BUSY | -—-- START
iz 7 6 5 4 3 2 1 0
Sy RW RW R/IW RW R X w
SHCKS ADCRFEFI R FFIN 216 #%: (SHCLK)
[7:6] 00 : 6MHz 10 : 2.4MHz
01: 3MHz 11: 2MHz
OPAGAIN OPAfE %1
[5:4] 00:1 10:5
01:25 11:10
BUSY ADCH AT A AL
[3] 0 : ADCHEH 58 B
1 : ADCHE it
START ADCH U4 27 /748 (IX'51)
(0] 1: ADC JFh ¥4
* 16.2.1 ADC FFapFe il B &7 4%
i | l@f;fgnﬁ
P0.0 / OPOP
|' — e _I ; 0.0 / OPO J- ,\/\/\’
_la 10BitADC | | +—|J 1 IC-fiIter Phase A
CHo - Teitter R-filter shunt
' Tl ! A
| PO.1/OPON 1 J_
Field Oriented | : IC—fiIter L
c ller Uni =
ontroller Unit : | Rfilter | l'z:llarfeen?
P0.2 / OP1P
| _:J f T A%
Ib 10 Bit ADC + 1 Ic‘f'“er Phase B
<+ cn | Tei i h
| - C-filter R-filter shunt
| _II & NN
_____ J Tro.3/0PIN 1
OPAGAIN IC-filter J_
K 16.2.1 Tl FOC LIRS ADC CHO il CHL HEK]
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16.3. ADCDLY (ADC RAEIEIR & F75%)

ADCDLY ZF 178 % B T BmALIREh 2810 CHO Al CH1. V¥ myE¥R &N, & HId&mii. £ ADCDLY SFR H1i%
BALIRN A5, Wi e gt RAE. Bk, ADCDLY Hi% B 5 OPAGAIN AHIE, A& T HALR S Bk R

Ffo

BEAh,  d T LIRS AR AR St MDE B30T, SRFEI ] 5 7] LA E FOCCONT #4743 1I12[2] (ADCTRIG,

W3 16.3.2) BB PWM T T R K EER 0, #8)57E ADCDLY ¥ & AR I 8] Jo T 46 R A o

1E CHO f1 CH1 FIE- IR IR KFEZ J5, MDE ¥ &t ADC # . {# 3 ADC fRlbia &, )5 af LT HAh i iE i ADC

et A ADC RAERII 5 K&l 16.3.1 iR .

ADCDLY Hhhk= C5H S A{E =0x33H
ADC RAfIEIR A A7 4
ADCDLY[7:0]
fiz 7 6 5 4 3 2 1 0
A W W W W W W W W
ADCDLY
KHREGEIR I [E] =
ADC RAFAEIE I [H] PWM Frequency
# 16.3.1 ADC RFEIEIR A7 f7 4%
FOCCONT Hihk= D6H SAI{H = OXO0H
FOC &l 2 f
ADCTRIG
A
2
KA R/W
ADCTRIG ADC fil/x (FH A #1 4 B):
[2] 0 : PWMi#i 8 i KAE
1: PWMiH s /ME
% 16.3.2 : FOCCONT. ADCTRIG ik
O H M ol 1 T T
PWM_V i i i i PWM_V i i i
PWM,Wi } } } |_ PWM,wi i i |_
PWM max % h\ h h PWM min i-l ﬁ h
i i l ‘i """" ~"ADC CHO and CH1 au:to conversion i T i ~>~ADC CHO0 and CH1 aut‘:o conversion
Auto Co:v?e(r:t i i M i n:“ i " ﬂ Auto Co:v[;(r:h " i F:ﬂ i ‘
i S > L > <) =57,
! ADCDLY| ADCDLY! ADCDLY! ADCDLY! ADCESLY: ADCDLY!
ADCDATARDY i ‘ I |‘i N |‘|‘ |‘| ADCDATARDY i n N [i N [i_ﬂ
ADC interrupt i ‘ n n n_ ADC interrupt i 1" 1" “
ADC Convert ‘ “ ADC other channel conversion by CPU after ADC interrupt ADC Convert ‘ “ ADC other channel conversion by CPU after ADC interrupt
by CPU by CPU
ADCTRIG (FOCCONT[2]) = 0 ADCTRIG (FOCCONT[2]) = 1
P 16.3.1 : MDE 5 CUP 528 ADC ¥4 (11 7 [
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a/ mcim\-'.-n farmily
16.4. ADC $iE & 175

H CH2~CH7 ADC ¥4 1) 10 f7 54 44 7 B AE SR 16.4.1 () ADCD1 f1 ADCD2 SFR 1. %A &% T ADCCONT[4]
(ADDS, W% 16.1.1) (#E. %4 ADCDS=0Ff, ] ADC_DATA[9:0]={ADCD2[7:0], ADCD1[1:0]}; 34 ADCDS

=1, ] ADC_DATA[9:0]={ADCD1[1:0], ADCD2[7:0]}.

ADCD1 Hohk-= C3H S Ai{l = OX00H
ADC Hfs 271748 1
ADCD1 [1:0]

fir 1 0
Bt R R R R R R R R
ADCD2 Hohk= C4H S Ai{l = OX00H

ADC B 27 174% 2

ADCD?2 [7:0]
Bit 7 6 5 4 3 2 1 0
Type |R R R R R R R R
% 16.4.1 ADC ¥4l 2+ 17- 2% ADCD1 and ADCD?2
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megawin family

16.5. ADC1 f1 ADC2 RS re

FEXT FE LI E] L it ik

ITRFERS, MDE ¥ B 3h%f BAH IR Ga Al ib) #E
2 IAITFAEE B M mAZ iR %, CGFO002A #2144t ia F1 ib 4 10 fiifmFs AR IE (£ 16.5.1) . Kk, FOC 1 1) S2hx ia
i A CHO SKFEME+ADC10S (38 16.5.2) ; SLBx ib AN CHL RAE{E+AD20S (% 16.5.3) .

g

172K

B AnSRAERY ia A ib 5 SE BRI (¥ HR

SFR iR Huhtk
ADCOS L ADCHiw #1857 f7 # K715 COH
ADCOS_H ADCHlm B AE a7 £ 45 5 7 19 CAH
el #iR BhE
SFR_PAGE =0 ADCOS1[H,L] ADC1 Offset Value 0x0200H
SFR PAGE=1 ADCOS2[H,L] ADC?2 Offset Value 0x0200H
% 16.5.1 ADC i fs 7 /7 25%
ADC10S L Hihk= C9H (SFR_PAGE = 0) A fH =0x00H
ADC1 {8 a7 7 2 KT 10
ADC108S[7:0]
fi 7 6 5 4 3 2 1 0
Bt R/IW R/W R/W R/IW R/IW R/IW R/W R/W
ADC10S H Hihik= CAH (SFR_PAGE = 0) HAME = 0x02H
ADC1 (8 47 35 e 7 10
_____ ADC10S [9:8]
fir 7 6 5 4 3 2 1 0
B 3 e T e e I P R/IW R/W
#* 16.5.2 tH A Wi (ia) TWFS 251798
ADC20S L Hihk= C9H (SFR_PAGE =1) 2 AE = 0X00H
ADC2 {8 a7 A7 2 IK 719
ADC208S][7:0]
fir 7 6 5 4 3 2 1 0
Bt R/IW R/W R/W R/W R/W R/W R/W R/W
ADC20S H Hihk= CAH (SFR_PAGE = 1) HAME = 0x02H
ADC2 1% [E 77 f7 4 71
..... ADC20S [9:8]
fir 7 6 5 4 3 2 1 0
B 3 e T e (et e P R/IW R/W
# 16.5.3 #H B Hiifi(in) ffe w4740
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17.EEPROM

CGF002A #4tN# Flash #il{5 5, W LME Flash &5 — T 58 IE 256 F 47 7 1/ S IR . /51
Hk. ByEAG 45 EE_ADDR. EE_DATA £l EE_CMD % fE#sfEt], X577 2447 T EEPROM SFR .
(% 17.1).

AT EEPROM #[5. SHES N &0, Al LU EUHE G & bnd, DIRIN E— e 2 5e i, REHHIIT T —
N4 BAMAREGIRENE 17.1 Fox. S R%E 17.1.1, £ 17.2.10 fi5€ 17.3.1 TREADFAH.

SFR iR Bk
EEPROM EEPROM iRk % f7. 5% A3H
2% iR BAE
SFR_PAGE =0 EE_ADDR EEPROM /5 itk 0x00H
SFR_PAGE =1 EE_DATA EEPROM /5 % ¥ OxO00H
SFR_PAGE =2 EE_CMD EEPROM i 4 0x00H

% 17.1 EEPROM %1%

Erase Erase Flag = 1 : is erasing
Command / Erase Flag = 0 : erase down

. Read Read Read Flag = 1 : is reading
Read EEPROM Flow : Address Read Flag = 0 : read down

Write
Write Flag = 1 : is writing
Write Command ./ Write Flag = 0 : read down
Address

Address
K 17.1: EEPROM ¥k, 12AIS sl

Erase EEPROM Flow :

Write EEPROM Flow :
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CGFO02A T ey
17.1.EE_ADDR (EEPROM &/ Bl & 775%)
EE_ADDR | #iht= A3H (SFR_PAGE = 0) | S 1{E = OXO00H
EEPROM i/ i
EE_ADDR [7:0]
i 7 6 5 4 3 2 1 0
K%m | RW R/W R/W RIW R/W R/W R/W R/W
# 17.1.1 EEPROM /5 ik %517 5%
17.2.EE_DATA (E/BEIEFFEH)
EE_DATA | Hiht= A3H (SFR_PAGE = 1) | S 1{H = OXO00H
EEPROM i35 34
EE_DATA [7:0]
i 7 6 5 4 3 2 1 0
wom | RW R/W R/W RIW R/W R/W R/W R/W
#* 17.2.1 EEPROM i/ '5 34 %5 17 4%
17.3.EE_CMD (EEPROM fir4-%7752)
EE_CMD | Hili= A3H (SFR_PAGE = 2) | &4l = Ox00H
EEPROM 4
EE_CMD [7:0]
ERS_FLAG WR_FLAG RD_FLAG | ERASE WR_CMD RD_CMD
A 7 6 5 4 3 2 1 0
HeHl R/W R/W R/W RW | — R/W R/W
ERS_FLAG EEPROMYZ R AR &7 :
[7] 1: EEPROM IE7E# %
WR_FLAG EEPROME fr &AL
[5] 1: EEPROM IEfEH
RD_FLAG EEPROM AR &
[4] 1 : EEPROMIEFE L
ERASE EERPOM #4:
[3] 1:
WR_CMD EERPOM Hr 4
[1] 1: 5m4
RD_CMD EERPOMiE 4
[0] 1:em4
# 17.3.1 EEPROM & %77 8%
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CGFO02A

18. & 455 1IC

IC BEBRIET SCL(#h) A1 SDAKE)ZE S4B IC #2115 . e 3 B Al LA 3 400Kbps (i k)il it #f ¥ &

ICBR[2:01#%#l. IIC HERFEAE T 2 AR IR (RXIF, TXIF), £ Hzh7 4 START. #HE START. STOP {55,

MAEA N ARl START. EE START. STOP 5. S KE(FKE A IERN W& H &2 &R S4B 400pF

PR il «
IC F &2 63h. IIC SFR 7 %Ki &% % 18.1.
SFR ik Mk SHE
IICS NCIRA A28 ESH 00H
IICCTRL CHE 254 28 E9H 04H
[ICAL1 CHb 12577 2% EAH AOH
IICA2 ICHb 22517 2% EBH 60H
ICRWD ICEL'E 7 as BAH 00H
ICEBT ICERE SR AL T3 9CH 00H
% 18.1: IIC SFR 7%
18.1.1ICCTL (IIC ¥4 & 77 58)
IICCTL Hodk= E9H HAifl = 0x04H
IIC =4 27 7 2%
IICEN MSS MAS AB_EN BF_EN [ICBR[2:0]
fir 7 6 5 2 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: 251k
1: f#Ee
MSS E B
[6] 0 MR
1 FAEE
*TE 1 B HA 27 A7 28 2 B A L A5 B IX AN
MAS FE N HEE BN L)
[5] 0 : ENLHHLE FHNCAL
1: FHUHEEIICA2
AB_EN fhEZE RAEREAL. (I EHLEER)
[4] R EAMAB_EN, MG EMEESR. —BRAEMERESR, WEHRBIDLERS. R
RWETERR, TEEE RSO E RSN . £ ENEEN B AL, 245 A ARERR I
7.
BF_EN MR EREST. (I N
(3] WREABF_EN, WFAEBF=0Z Bi AL 4 B Bl &th. T B A /e ¥ B MStartif 45 2
NSRS 2 ENELR R E AL 245 BN BRI .
IICBR PR R IE R (N ENBER) , HFoscZ12MHz
[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 FOOZA ""‘/ r.‘?cga',\-':'n family
18.2. IICS (IIC REFFER)
IICS Hhhi-= ESH H A = 0X00H
C IREFFE 28
MPIF LAIF RXIF TXIF RXAK TXAK RW or BB
fir 7 6 5 z 3 2 1 0
K7 R/W R/W R/W R/W R/W R/W R/W
MPIF 15 1 264 Fh Wb & A7
[6] fEIE M A, B EAIAL . AL LIS E .
LAIF R E AL (I EHFER)
[5] b Wib &, KA T B EL, SAEWEN. AL ABEEE
RXIF Ba b Wby A7
[4] TEIICRWD (IICi 5 B s 2 A7) In 2 B s i B8 J5 K B A7 RXIF
TXIF Bl Rk Wibr &
[3] MIICRWD (ICHEE S #2247 ) I Bl R B BIFE AL T 7 28 i B AL TXIF,
RXAK MR Fr L
[2] MONER, FoRTERL e 8 s I B GE S .
TXAK [N BARZS R IEAL
[1] 2 3] 58 B 187 K, A H % B (NoACK) BRIE B (Ack), I HAL % 3 =L LB R 2 UIR S
RW or BB MR, BMAHURR R Bk b/ S
[0] FEHAAER:
BB : ST R AL
WA M scl=0mksda=0u S 28 5 5, W EALMAL. A RAGIIEIL, HACEER . A b
W AEE R, DUREIEEZOIRES .
MBS
RW : ML RAENC 2k B (U 505 (Ki%) . A MAniERRET, MALEELMIIC B 28 (SDA) I
s . (AL .

r—

signal from slave signal from receiver |

I
byte complete, | |
interrupt within slave | |
I

1 B o L Pl
(/0 S B S S W/ W 0 S e €
: MSB acknowledgement acknowledgement | Sr
I
I
I

clock line held low while
interrupts are serviced
SCL | S [ S|
ar 1 2 - 7 8 9 1 2 3-8 9 ar
Sr P
L - J ACK ACK L — J
START or STOP or
repeated START repeated START
condition condition

E18.2.1 AR — IR AL 5B 9T
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18.3. IICA1 (IIC Hhhk 1 F775%)

lICAL k= EAH H A = OXAOH
C Hiuhl 1 25977 7%
IICA1 Matchl or RW1
fir 7 [ 6 | 5 | 4 3 2 1 0
Bt} RW R or R/IW

MR

IICAL NCHb L1277 2%

[7:1] XTI EANTA . SN R — AN hhkCR B EHL), e g
.

Matchl NCALVLHELA (X iE)

[0] HICALS N ENFRUCE] I EAHUCECRS , % A0K B B N1, HICE LA 5 — A
i, AR B

FEHER

IICAL NCHuhE1 %517 5%

[7:1] XTI R R e R S 2 B AE 1 ML

RW1 FEHL /G AR RN

[0] USR5 B T MStartakRStartfz, WHZADEAE N MHIRW R IE H 2. & HBIENCHIE S5

8L, W NEF R, BRREIFRMIEE FREE .. WAL, NIRRT =R
Ao WA, FTORBEHA T EREHEA . WETR.

RW1=1, FE MU

RW1=0, FHL KL

START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

18.3.1: RW fiifF IIC Hblik 5 )55 8 i
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18.4.11ICA2 (IIC Huilit 2 FFFF5%)
[ICA2 Hihlk= EBH HAi{l = 0x60H
[IC bl 2 ZF 1728
IICA2 Match2 or RW2
i 7 ‘ 6 | 5 | 4 3 2 1 0
Byt R/W R or R/W

MBS

[ICA2 CHb 227 77 2%

[7:1] X T MBS A7z bk . 3208 — N hhkCR A 0L, e

Match2 CA2ULHELAT (IXiE)

(0] HNCA25 M ENE R AT EC RS, A B EIE B L. MICR RS — N EIE
B, HEAEBE R

FEHAER

IICA2 NCHulE2 %5 17 5%

[7:1] AT hE R AR 2 B AE 1 L.

RW2 FEHLE/F PRI

[0] WL B T MStartaiRStartfz, WHZACEAE N MHIRW RIS H 25 & HBLENCHAE 5 156
87, W REFTR. BHREFRMILEE FRAE S . N1, NIRRT s
Mo WHRNO, RoRBEHAT ERIEHER . WEATR.
RW2=1, F MR
RW2=0, FHLA&ERR

18.5.ICRWD (IIC &5 & f75%)

ICRWD Hihl= BAH HAifl = 0OX00H
IIC L5 A7 %%
IICRWD
A 7 \ 6 | 5 \ 4 3 2 | 1 | 0
eyt R/W
IICRWD NCiL 5 #2247
[7:0] TEFR (SRR, U 7 K A 7R IX
EREM, B EARAET, Zlid SDAKIEN T EH X B,
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18.6. IICEBT (IIC {¥ e f& X & /7 58)
ICEBT Hidik= 9CH HAH = 0X00H
[IC Enable Transaction Register
FU_EN
i 7 6 5 z 3 2 1 0
KA R/W
FEHAER
[7:6] DiReflifE
00: f&H
01: IICHRZHHu4ESDAMSCL S i/ S $ L 4
10:  NICELHIRIESDAISCL LA — N EEIMES, AE KIEFMHIEINCALNCA2H bk
(HHMASHE il A ) -
11: NICERZLHRIAESDA/ISCL FA K —MEILES
Notice : 1. FU_ENI[7:6] ¥ #hifh H 3hig %, KR B EFU_EN[7:6]2 L2,
MR
[7:6] et fe
01: FU_EN[7:6]M % R ¥ & N01. HEMILR.
Notice : 1. FU_EN[7:6]5 475 135/ 5 50 da i s BONOLH SR B AlUE 28 5 WISCLAE 4 8 e (Fi
1K)
2. FU_ENI[7:6] N 247 52/ 5 $ s % J5 138 B 0L SRERU M LA SR s IEE 5 .
3. ERIEHIER RN R), £ BEFU_EN[7:6] 8012 1, N¥ % HEIEE 5|
ICRWDH,
4. FU_EN[7:6] ¥# it B 8hig %, Ptk E & EFU_EN[7:6]2 W21 .
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CGFOO02A 7 eiamiy

19.#H3K

CGF002A $fit T AMHBFI N RS S5 gRThfe, 1T LA AME AT A A0 {5 5 P (CAPH_H, CAPH_L) Al HiK
% (CAPT_H, CAPT_L) #4741t (% 19.1) o %W ANAE S i gk Wk 3SR b T4 &, KAEANED
BN R IRAE S 1 IR 2 5 Rt . B DA 2B A R A A R e S AR R 3R OK (ECAP_OKD FI i3k OK
(ICAP_OK) , VPAXZpWEASTHEES AT LAVTiR), FF H 4 & B S RAIk OK i5E (ECAP_OK_CLR & ICAP_OK_CLR)
B “1” wf, EHHTERR . SRR AR SR B AR L AR B SFR, HAEA R K T 00T (% 19.2) .

E.

SFR iR Hhhk SAfE
CAPCONT Tl R A 1) B A7 2% DDH 03H
A K S
CAPT L il KA B B G IR D9H 00H
CAPT H i AR K B S i o 1Y DAH 00H
PN LN
CAPH L i 3K i B K G TR DBH 00H
CAPH H WRE TP KEST R FT DCH O0H

#* 19.1: #i3k SFR %%
SFR #iR Bk
CAPCONT TR A ) B A DDH
2¥ iR SAHfE
SFR_PAGE =0 EXT_CAPCONT | 4§ i 25 77 2% 0x03H
SFR_PAGE =1 INT_CAPCONT | PN 34 il 25 17 o Ox03H
SFR #iR Bk
CAPT_L R E KGR D9H
CAPT_H HRFEK S s DAH
2¥ iR SAHfE
SFR_PAGE =0 EXT_CAPT[H,L] | 43R B K B Gu vt 5 A7 4 0x0000H
SFR_PAGE =1 INT_CAPT[H,L] | B3k E Gl w748 0x0000H
SFR iR Hhht
CAPH_L R P K SR DBH
CAPH_H HIRm P KE S m DCH
2 #iR SAHLE
SFR_PAGE =0 EXT_CAPH[H,L] | SMBH3K m P K G it 3 A 0x0000H
SFR_PAGE =1 INT_CAPHIH,L] | PR3k e T KBS A A i 0x0000H

2 19.2 : FiFKIH LS SFR
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19.1. 4P ERHE IR

ANERI SRS T LN CAPL 5L CAP2 FRik$, WE HFiEU FR K bit[4] (CAPPINSEL) fiz~. BbAh, W] DLAR4E M

NESHRFMAKE (B ECAPCKS 7£3£ 19.1.1 F X B ) RIEFEXT A5 T 3T THE I SR, X R AT DL G N 358
THEES R, S EHIRGE 5SS R PR ERE K E R, JIME Tk e, KR H W, ECAP_OK fri&
BIEN “17 .« AP g “1” 5N ECAP_OK_CLR, LUK ECAP_OK Fr&ifk N “0”

19.1.1. EXT_CAPCONT (#8135 S RIE M /7 5%)

(F19.1.D) .

EXT_CAPCONT

Hi}i-= DDH (SFR_PAGE = 0)

S Aifl = 0x03H

SIS T IR
ECAP_EN ECAP_OK | ----- CAPPINSEL ECAP_OK CLR ECAPCKS[2:0]
A 7 6 5 4 3 2 1 0
et} R/W R/W X R/W W R/W R/W R/W
ECAP_EN AR AR
[7] 0: 25 1k AR A 3R
1: fige s 3k
ECAP_OK AR 3R OK -
[6] 0 : ShBAE S 3R
1 AMTAE SRR e, 1BiLE “1” 3] ECAP_OK_CLR KiH%
CAPPINSEL GRS TET R ATPANGT b=
[4] 0 : CAP2(P0.7)
1: CAP1(P0.6)
ECAP_OK_CLK AR IR OK i 2%
[3] 541" ki % ECAP_OK fii
ECAPCKS SNSRI B i
[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
# 19.1.1: SN SR RIS A AE AR
ECAPCKS
ECAP_EN
- ‘ EXT_CAPT[H,L] ‘ _‘
CAPL1/CAP2
‘| EXT_CAPH[H.L] ! ._I |
EXT_CAP_INT _I_
ECAP_OK ‘T ;’"
ECAP_OK_CLR i W i 1 i
EXT_CAPHI[H,L] >< External Capture High Level Count Number >< External Capture High Level Count Number ><
EXT_CAPT[H,L] >< External Capture Preiod Count Number >< External Capture Preiod Count Number ><
Kl 19.1.1 : SN AIETE 751
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19.1.2. EXT_CAPT (M SR EHEFHEE)

AN IR A B R A, BR TR AN SR e R B N R A SR B E A, e K S U BT R R K .
A& 19.1.1 fras.

EXT_CAPT_L Hihi:= D9H (SFR_PAGE=0) HAi{H = 0x00H
HNEAE SRS T YR

EXT_CAPT[7:0]
for 7 6 5 4 3 2 1 0
¥/ | R R R R R R R R
EXT_CAPT_H Hihik= DAH (SFR_PAGE=0) HA{H = 0x00H
AN SRR ST O

EXT_CAPT[15:8]
Bit 7 6 5 4 3 2 1 0
Type |R R R R R R R R

19.1.3. EXT_CAPH (NS5 SHIRE B F48)

ARG SN T AN CART I, AN S T U OB I N A i . AR TP TR AR, EORE S AR R
THERIN SOy BB . IRl 19.1.1 P

EXT_CAPH_L Hihi-= DBH (SFR_PAGE=0) HA{H = 0x00H
HNEAE 54 R T IR

EXT_CAPH[7:0]
for 7 6 5 4 3 2 1 0
A | R R R R R R R R
EXT_CAPH_H k= DCH (SFR_PAGE=0) A {H = OxO0H
HNEAE S R T R

EXT_CAPH[15:8]
for 7 6 5 4 3 2 1 0
A | R R R R R R R R
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19.2. I EBHEIR

R SR A AN SR R H INT_CAPCONT (% 19.2.1) , WE 7AW FRF R bit[4] (n_CAP_In) Fiw. B4k, mILA
R NAG S K (B ICAPCKS 7E5£ 19.2.1 X E) KIEFH TIHHGH G 5 FIR B, 1xn] DUk 6 iy
It EEE R, JESEERE S MR KEMEAKE R AEESHIRERGE, BRHHE, ICAP_OK
(E19.2.1) .

PRERKEEN “17 o HP DA “1” 5N ICAP_OK_CLR, 7 fels ICAP_OK #ix&igkR N “0”7

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

INT_CAPCONT k= DDH (SFR_PAGE = 1) S AH{H = 0x03H
SEEEREE PRt
ICAP_EN ICAP_OK | - INT_ CAP_IN | ICAP_OK_CLR ICAPCKS[2:0]
(A 7 6 5 4 3 2 1 0
et} R/W R/W X R/W W R/W R/W R/W
ICAP_EN PN B A 3R A RE
[7] 0: ZE 1 N EBHH 3R
1: fsie AR
ICAP_OK MBI 3R OK :
[6] 0: WB(E SR
10 NG S IRE K, BidE “1” 3] ICAP_OK_CLR RiE%E
INT_CAP_IN BEEGEI RPN e/
[4] 0: Hils OfIAN
1 5dE LA
ICAP_OK_CLK PR IR OK i %
[3] 51" kil % ICAP_OK fif
ICAPCKS PR A SR IS gt
[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
#19.2.1 1 NEME SRS
ICAPCKS
ICAP_EN
- ‘ INT_CAPT[H,L] -
INT_CAP_IN
‘I INT_CAPH[H.L] i
INT_CAP_INT _I_
ICAP_OK 5,»'
ICAP_OK_CLR i W W i
INT_CAPH[H,L] >< Internal Capture High Level Count Number >< Internal Capture High Level Count Number >i<
INT_CAPT[H,L] >< Internal Capture Preiod Count Number >< Internal Capture Preiod Count Number ><
Bl 19.2.1 : R IRAE IR
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19.2.2. INT_CAPT (W5 SRR EFFS)

A IR R B R AR, BR TN R SRS T SO R N BT ST A AN, B EE O A R A A . iRl
& 19.2.1 iR

INT_CAPT_L Huh-= D9H (SFR_PAGE=1) S frfd = 0x00H
S 5 i PR TR

INT_CAPT[7:0]
for 7 6 5 4 3 2 1 0
%% | R R R R R R R R
INT_CAPT_H Hiht= DAH (SFR_PAGE=1) S {74H = 0X00H
P S S i PR T

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

19.2.3.INT_CAPH (N#E S HIRE B P HFFE)

EE RIS A= N =R /5 Bl I i€ iR TN SRR S G DR e i (] R K R TN Rl T4 SN S LR TR £ BTN
THEUR N SR BT E . A& 19.2.1 BiR.

INT_CAPH_L H#ik= DBH (SFR_PAGE=1) hi{f = OXO0H
R 5 F R P R B

INT_CAPH[7:0]
fir 7 6 5 4 3 2 1 0
x)7 [ R R R R R R R R
INT_CAPH_H = DCH (SFR_PAGE=1) hi{f = OXO0H
P EBAE SR P Boe

INT_CAPH[15:8]
fir 7 6 5 4 3 2 1 0
x)7 [ R R R R R R R R
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20. Fekf L #E T (MDU)

MDU & —Fi i ESRYMAEHEES, ff CGFO02A BEMSHATHISNNT RHAIZSH . FraIE 2 A1 5/ Jort 5 B4k

1E. EREEORI 45 RAZAE(E MDO-MD5 27 /Eas 4. il MD_MODE il MD_CONT ZFfZ284% . %F MDU KT 5

#4278 o5 HARE S MDU 323 5 Fh#1E:32 £7/16 f7 53, 16 £7/16 ARk, ek, BAAIE—1k.

SFR £ %) Hivht BALE
MD_ CONT MDU¥E il %5 77 45 ADH 00H
MD MODE MDUAR 2 il 25 47 2% ACH 10H
MDO FelriZ 2 A7 250 AEH OO0H
MD1 FelRi A7l AFH OOH
MD2 TeFRiL A7 452 B1H OO0H
MD3 T lRiE 7 A7 23 B2H O0H
MD4 T lRiL A7 avd B3H OO0H
MD5 T [Rv): 75 A7 255 BAH OO0H
20.1.MD_MODE (MDU # ¥4 % 175%)
MD_MODE k= ACH Z i fH = 0x10H
MDU #2045 1] 75 17 2%
--------------- MDUF MDUS
fir 7 6 5 4 3 2 1 0
Ky X X X R X X R/W X
MDUF MDU 5¢ Bibn &AL

(4] 0:MDU .
1: MDU 558 ik

MDUS MDU 75 i% 3%
[1] 0 B ZiHE.
1 ERFTIE.
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CGF002A = oy
20.2.MD_CONT (MDU #Z#|%775%)
MD_CONT Hiht= ADH HALH = 0x10H
MDU % il %7 £7 %
MDEF MDOV SLR SC[4:0]
iz 7 6 5 4 3 2 1 0
¥ | R R RW RW R/W R/W R/W R/W
MDEF MDU 4% br &AL
[7] TR — MR AT I ERAE CA F T — N R ERAE OB A 5 5O TR«
MDOV MDU i Hi b A
[6] MDU 4 & A i th
SLR T I I
(5] 0 : [ 2 #8Ar
1: A%
SC Bhrit A
[4:0] L ENITE O, Bk, H—1b)5, SC[4:01E&IATHIIH— B EL
M F D E XA AN, KRR ARE . BBt B N SC4:0] e, HASC.4
& MSB. .
20.2.1. MDEF

MDEF iR Ar ERREIEPATA Y (Y H T —NRE RIS E Y Fie FHEH S el Wi o 855 bs EYLHIZEX MDO 11
B ENERERN A B, £ =B ek EH MD3 GRIEERAEED) 5 MD5 ([35) i BB E 4 i 24
HARPRESE DL RN % E
£ MDU 1S BB (A shait- 5 b W) , A% MDx & 472 (MDO-MD5 £l MD_CONT H {4 —4>)
B . ER AR RARENLHIA MDU ERESE B, A X — MDx FAER AR . EXAMEN T, WE T
HgArd, HIFEAHW . HATEX MD_CONT S8 Tl M 5, Ao m B E. iRk .

88
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20.2.2. MDOV

MHILL IR, SWE MDOV i titnE: BRLLE; 455 KT FFFFH [ 3R7LIEH

WEEE T MD3 ) ('MD3.7'='1") A AR G R —1k.

MDU BHEFT AR & bk S A A B i bt dn . Wi, Wt dr &g A ). e kBN,

20.3.MDO — MD5 (FeRiEZF1ERR)

MDO Hihlk= AEH S Aifl = 0OX00H
FlpiLarFas 0

MDO[7:0]
fir 7 6 5 4 3 2 1 0
) | RIW RIW R/W RIW R/W R/W RIW R/W
MD1 Hihlk= AFH S Aifl = 0OX00H
Felrikafras 1

MD1[7:0]
fr 7 6 5 4 3 2 1 0
) | RIW RIW R/W RIW R/W R/W RIW R/W
MD2 Hodik= B1H S Aifl = 0OX00H
TeRiLafras 2

MD2[7:0]
fir 7 6 5 4 3 2 1 0
8 | RIW RIW R/W RIW R/W R/W RIW R/W
MD3 Hodik= B2H HAifl = 0OX00H
Telrikarfras 3

MD3[7:0]
fir 7 6 5 4 3 2 1 0
8 | RIW RIW R/W RIW R/W R/W RIW R/W
MD4 Hodik= B3H HAifl = 0OX00H
T FRyLar 758 4

MDA4[7:0]
fir 7 6 5 4 3 2 1 0
HH | RIW RIW R/W RIW R/W R/W RIW R/W
MD5 Hihl= BAH HAifl = 0OX00H
Telrikafres 5

MD5[7:0]
fir 7 6 5 4 3 2 1 0
HH | RIW RIW R/W RIW R/W R/W RIW R/W
CheerGoal fAs: 0.20 89
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megawin family

20.4. MDU ¥/EHAR
MDU [ R4 =AM B

20.4.1. 0% MDx &F775%

MDU AT (TSR AR 5N MDx #4785 BT RE R . RO, X MDO BY'5 A HR R Z 28—
fefio 1T RIVGERAELIHEIE N RIURIET, LUHE MDU #1F. f)a— X SR8 5 3k 2 3R AF

ik 32 f1/16 fiL t 16 £i2/16 AL 16 i x 16 fiL fggx
EWE MDO MDO MDO MDO
WO | WRECIRTT | R e LSB
MDl MDl o MD4 \ MD1
WA e St e o
MD2 MD1
WA VTR MD2
MD3 MD3
R T MSB
MD4 MD4
G A G A
. MD5 MD5 MD5 MD_CONT
e G G TeH 7 TR e

20.4.2. PATRRH

et fEd, MDU 5 CPU AT TAE. tHE G, 4K MDUF 212 E 8 1(MDUF="1"). ZAnEALKAE N X

FBTHE R
FRGH A EARE H AT ]
BIE BB 3t
32 /16 fr i 17 W 4p A A
16 1i7/16 HifRiE 9 4 ) 3
ek 11 A4 B A
(20 T5e /D 3AN ISt 34 B K182 HA(SC = 1FH)
(SC = 01H)
51k, e /D AN ISl 39 B K194 5 A
(SC <= 01H) (SC = 1FH)

20.4.3. \ MDx ZF/7a8EE 4 1

BB E N “MDX” AER R R, (B0 L 24 s M TS R

BiE 32 /16 fiL t 16 £r/16 fir 16 I x 16 fir fg@%
R MDO MDO MDO MDO
ks ERISEnt Rt AR LSB
MD1 MD1 MD1
] i B B Mbt
%DZ I\/[IjDZ MD2
MD3
El e
MD4 MD4
AT SR AT
B MD5 MD5 MD3 MD3
o R B S B B MSB
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20.4.4. F41

TERALRAE T, fFA#H7E MDO 3| MD3 274725 1] 32 {7 8% 5 (MD3 27 A7 #8 i e A R 719 ) i v e B ) A B8 A4 o 1Y)
%, SLR fi(MD_CONT.5)& X T #Aij7 A, fir SC[4:0] (MD_CONT.4 - MD_CONT.0)f& E B AL it E (A BEN 0).
TERALERE R, ARHT 0 N MD3 (45, I 0 3N MDO 47 % .

20.4.5. 13—

TH#(E MDO 3| MD3 7717 #5 32 i B2 & (1) T A 5l 7 F(MD3 F5-77 ds N i A R 1) ¥l e B A E M BR . 24
MD3 Z A7 a5 [1) MSB(s i) N AR “17 B, BEANERER TR 1. fEH—Z )5, £ SC[4:0] (MD_CONT.4 -
MD_CONT.O) ) N & g 1) e B AL A IR E
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CGFOO02A

21. B TLRBLE: (CRC)

CGFO002A 1] CRC &5 IhREFE T CRC16-CCITT £z X16+X12+X5+1 (& 21.1) . CRC &1 — K& i 2 fF
F LSFR il XOR #4715 . CRC IhREn] LLSZEF 7 B4l A1 Flash Bt CRC iH5 (&N He 128 7741 . HERINK 21.2
Fizr, B CRC iHHERH BRI E 21.3 Fias. B FEAEHH CRC XSFR #H/7RE (% 21.1) .

ct [ cs [ e cr o[ o <—<:C¢Di

jD—' c5 > 6 > > > ™ cio > cu —l

A
A
A

Cl15 Cl4 Cl13

& 21.1: CRC16-CCITT il H] LSFR 14 & 4544

—

CRC
Computation

i

Flash «—— CRC REQ

CRC
Control
Flash Control Signals h CRC STR BANK

= CRC_END_BANK

K 21.2 : 4 Ml Flash ¥t CRC 11524844

3FFFH
Bank 127
3F80H

3F7FH
Bank 126
3FO00H

CRC_DIN

$ CRC_DOUT

flash dout

——®» CRC_BUSY

¢—— BANK AUTO

128 bank

01FFH

CRC_END_BANK —p» Bank 3
0180H
017FH

Bank 2
0100H
O00FFH

CRC_STR_BANK —» Bank 1
0080H
007FH

Bank 0
0000H

16K Bytes Flash ROM

EX:

CRC_STR_BANK = 0x01

CRC_END_BANK = 0x03

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

Bl 21.3 : T8 CRC i B M E 5 Fl
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CGFOO2A
XSFR ik R bk SHE
CRC_CTRL CRC¥E Il 7 47 2% 1018H 00H
CRC_DIN CRCHINEHE Zi 728 1019H O0H
CRC _DOUT L CRCHi B k7T 17 2% 101AH 00H
CRC _DOUT H CRCHi H & 7 1 Bl & (7 2% 101BH 00H
CRC_STR_BANK FlashitCRC i H A ah R R 5 101CH O0H
CRC_END_BANK Flash¥tCRCHH 25 i £ 5] 101DH 00H
% 21.1: CRC XSFR %1%
21.1.CRC_CTRL (CRC #8512 58)
CRC_CTRL Hiflk= 1018H HEAifl = 0OX00H
CRC #3717 %%
CRC_REQ CRC BUSY | - | - | o | e | - BANK_AUTO
A 6 5 4 3 2 1 0
Ky VY T L LU | R/W
CRC_REQ CRC il #iER
[7] 1: CRC il =k
CRC_BUSY CRC 51
[6] 0: CRC & 5%k
1: CRC it
BANK_AUTO {fifeH CRC i+
[0] 0: %21 ( CRC_DIN 1 777 CRC i 5).
1: fffE( B2 #75 CRC iT5H)
21.2.CRC_DIN (CRC i N¥iE H78%)
CRC_DIN Hbdik= 1019H S Ai{l = 0x00H
CRC ¥ NEU 2 A7 2%
CRC_DIN [7:0]
i 7 6 5 4 3 2 1 0
B R/W R/W R/W R/W R/W R/W R/W R/W
21.3.CRC_DOUT (CRC % i BiiE 577 5%)
CRC_DOUT_L Hhdik= 101AH HAI{H = 0x00H
CRC Output Remainder Data Register Low Byte
CRC_DOUT [7:0]
fir 7 6 5 Z 3 2 1 0
Ky R R R R R R R R
CRC_DOUT_H Hhdik= 101BH HAI{H = 0x00H
CRC % B A% 1 50 ds 2 A7
CRC_DOUT [15:8]
fir 7 6 5 Z 3 2 1 0
Ky R R R R R R R R
CheerGoal fAs: 0.20 93




‘3

CGF002A =
21.4.CRC_STR_BANK (3t CRC #HHEEHEIRET])
CRC_STR_BANK Huh-= 101CH S = OXOO0H
Flash 5t CRC i+ iR & 5|
CRC_STR_BANK
fir 7 6 5 4 3 2 1
S RIW R/W RIW RIW RIW R/W RIW
CRC_STR_BANK Flash ¥t CRC i+ 52 arEh & 5]
[7:0] 0~127
21.5.CRC_END_BANK (¥t CRC {+&EZHHIREF|)
CRC_END_BANK Huh-= 101DH S = OXO0H
Flash 5t CRC i+ 45 i & 5|
CRC_END_BANK
i 7 6 5 2 3 2 0
KT RIW R/W RIW RIW RIW R/W R/W
CRC_END _BANK Flash ¥t CRC i+ 5 45 LR 5]
[7:0] 0~127
JRA: 0.20 CheerGoal
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CGFO02A

22 . JSIEA PWM

CGF002A ZFF—A~ 16 Az fimH PWM Hrd, HF A S ish R (B 22.1) o IPWM $#i§i| filig & XSFR

n# 22.1 Fior.
48MHz
IPWM_DUTY
IPWM Pin
output
K 22.1: FiSriE A PWM kA48
XSFR i Huhk SAE
IPWM CYC L 3738 F PW M R R 1 1020H 02H
IPWM CYC H 3738 F PW M R ) 1 1021H O0H
IPWM_DUTY L PRSTIE I PWM 5 25 AR 1022H FFH
IPWM_DUTY_ H PHSTIEFHPWM 5 25 b = 1023H FFH
IPWM_CTRL PR FH PW M il 25 A7 48 1024H 00H
% 22.1: IPWM XSFR %1%
22.1.IPWM_CTRL (3@ PWM 3 FE88)
IPWM_CTRL Hiht= 1024H S AL{E = 0X00H
MTIE ] PWM 561 25 77 2%
IPWM_MODE IPWM_EN
Br 7 6 5 4 3 2 1 0
FH R/IW R/IW
IPWM_MODE PhSTIE ] PWM AR5
[2:1] 00 : il
01 : 5&fl &
10 : =A%
11 fRE
IPWM_EN HA7IEFH PWM g
[0] 0: %%k
1: ffRE.
22.2.IPWM_CYC (@ PWM B HA#FFE88)
IPWM_CYC_L Hiht= 1020H AL = 0x02H
MS7EH PWM JE BG4
IPWM_ CYC[7:0]
b1 s 5 | 4 | 3 | 2 | 1 | o
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CG FOOZA ""/ megawit family
(M| RW | RW RW | RW RIW RW | RW | RW
IPWM_CYC_H Hifk= 1021H HAifl = 0OX00H
PSTIEF PWM JE A = s
IPWM_CYC[15:8]
b 7 6 5 4 3 2 1 0
A R/W R/W R/W R/IW R/W R/W RIW RIW
22.3.21.3 IPWM_DUTY (Mm@ PWM SR HFFEE)
IPWM_DUTY_L k= 1022H 2 74l = OXFFH
7@ PWM 523 AR =1
IPWM_DUTY[7:0]
bz 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
IPWM_DUTY_H Hihl= 1023H HAr{l = OXFFH
MSEIEH PWM 5235 b 521
IPWM_DUTY[15:8]
iz 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
JRA: 0.20 CheerGoal
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23. B4k RF/IR {5 fE15

2k RF/R 155 ARG Th BE & 1k BE R4 B 26 0l EAT B 30, ZARI0Th At & IEid IR fAAD XSFR e 2 g A 251
JE LI . SRR EE N 48 L. ' FT LARAD R H2 i He sl d2 il e 2508 . HER W 23.1 Fos . 5 H28 RF/IR
S SRS I REAH LK) XSFR tn$ 23.1 s

&S
Vce
‘{ S
RF Data
Receiver [ >

.

- IR1 or IR2

Ve ——» CGF082A

e

Control Board Data
L
] 23.1 : CGFOO02A Lk fif it ) 7 HE P
XSFR i Huhk SAfE

IR_ DEC_SET IRELHE A 1 B FF A7 1038H O0H
IR DEC_CTRL | RESCHE fife R 428 11 23 A7 3 1039H O0H
IR HEADER 71 L IR Sk DX L AR 5 27 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 AR 15 27 A7 3 103CH O0H
IR HEADER 72 H IR Sk X 45502 Ja A o 19 2 A7 103DH 7DH
IR STOP Z L IR 45 1 X 38 AR = 1 A7 2 103EH 80H
IR STOP Z H IR 5 1 DX 3 o) 3 v 1 A A7 103FH BBH
IR_DOUTO IRAFERS i 254 =150 1040H O0H
IR_DOUT1 |RAFERS it 25d =1 1 1041H O0H
IR_DOUT?2 |RAFERS it 2hcdl =15 2 1042H O0H
IR_DOUT3 |RAFERS it 25d 7193 1043H O0H
IR_DOUT4 |RAFERS it 25d = 194 1044H O0H
IR_DOUT5 IR 4 H 24 7155 1045H O0H

% 23.1: B4 RF/IR {5 S L% £

23.1.IR_DEC_SET (IR ¥iEE & B F7 %)

T ¥4 RF/IR (55 A 2358, RAEME T IR_DEC_SET & B HAF, At /7 & B M1 A ZE R .4 RF/IR %t
PR (% 23.1.1) . AILATE IR_DEC_SET % /78 i B HEUE £ 5k (IR_DEC_SET[7], K 23.1.1) . #ilk
e il OR_DEC_SET[5], K 23.1.2) LRI —4 2 MSB 5 LSB (IR_DEC-SET[6], K 23.1.3)
%,

W RIS 54455 HEADER, WA LZ0Y% B HEADER & I A RE (38 23.3.1) AV E PR (% 23.4.1)
Xt STOP, R FEEEE —~MEKE (£ 23.4.1) . M4, ATLURIEM (S S HEADER 8 STOP K& (%
23.1.1 () DEC_CLK_SEL % &) Ki&#BH T 1555 Hmtehoama, X ny DLk 4 Py v Hoas o i o S 80 215
SRE,

IR_DEC_SET Hbdik= 1038H S Ai{l = OX00H
IR s il i % B 25 A7 s
HEADER_EN DOUT_REV DIN_TYP DIN_DB DEC_CLK_SEL
fr 7 6 5 4 3 2 | 1 | 0
A R/W R/W R/W R/W R/W
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CGFO02A it
HEADER_EN HEADER %t N\ H4f:
[7] 0: . HEADER
1: 4 HEADER
DOUT_REV IR AR HH 2540 e e
[6] 0: EAMHIANEEZ LSB
1: B MMAEHE MSB
DIN_TYP DA B/ T RTIH
[5] 0 : #df 2R 1.

TR EFANS: 525> 50% -> Din = 0; 5% k< 50% -> Din = 1
1 HdEsa 2
TR EFRS: 522> 50% -> Din = 1; (575 < 50% -> Din =0

DIN_DB_SEL B N B L B R $E

[4:3] 00:
01:
10:
11:

Ons
250 ns
500 ns
1000 ns

DEC_CLK_SEL K AR I PO R

[2:0] 000 :
001:
010:
011:
100:

101

24 MHz
16 MHz
8 MHz
6 MHz
3 MHz
: 2 MHz

+ 23.1.1 : IR FUAF AL 1 B A A7 A

Data With Header :

Zonel

HEADER | HEADER i

Serial Data : Max. 48-bit

Zone2

OR

< > >
HEADER | HEADER |

Zonel

Data Without Header :

OR

STOP
Zone

Serial Data : Max. 48-bit

Zone2

P Serial Data : Max. 48-bit o STOP
f ' Zone

Serial Data : Max. 48-bit P STOP
b Zone

K 23.1.1: SkAEIRE S RA

STOP
Zone

98
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—»

Tl

—
\J

IR_DEC_SETI5] (DIN_TYP) =1 : Data Type 2
A
- T2

3

[|||

’/ r.‘?r.'inn-'.'n family
A
— Tl —» T2
T1<T/2 :Data=1

\J

} One Data Bit Period: T }
T1>T/2:Data=0
[l 23.1.2 : S AN R B i 4%
IR_DEC_SET[6] (DOUT REV) =0 : first input data is LSB
Input Data Sequence
" MSB

»
|

»
|

P 23.1.3 : fi th Bl S e e %

MSB

LSB

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

W4 0.20
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megawin family

23.2.IR_DEC_CTRL (IR $35 4] 5 758)

AU IRL B IR2 ik B k(5 SN, BEE ik Wk 23.2.1 1 IR_DEC_CTRL % f7#s (IRIN_SEL) Ifz[6]FT

No M IR_DEC_EN (% 23.2.1 417D W& “17 I, KNG TRHATAID . 250205 5 M0 50 B
IRDEC_OK FrE i BN “17 , MRS Ja ARSI IR MRS & f74s (R 23.6.1) . HPUAH “1” 5N
IRDEC_OK_CLR (3 23.2.1bit[0]D) , A f&¥ IRDEC_OK tr&i&EkR N “07 .

IRDEC_CTRL Hidik= 1039H S Ai{l = 0x00H
IR 4k fAf A 47 ) 5 A7 2%
IR_DEC_EN IRIN_SEL IRDEC_OK IRDEC_OK_CLR

DA 7 6 5 4 3 2 1 0
KA R/W R/W R/W W
IRDEC_EN IR fifhg fdi fE:
[7] 1: fH6E IR f#AY
IRIN_SEL IR fb i i N B
[6] 0 : IR RS E 4 A 5] CH3 i\

1: IR fRASEHE N5 CHT far N
IRDEC_OK IR i N\ fifhiS OK #p &

(4]

1: IRBINAILSERK. 5 “1” ] IRDEC_OK_CLR {7 kiEZ.

IRDEC_OK_CLR

[0]

TEE IR RS OK Axk:
1: 5 “1” Ki5%E IRDEC_OK fri.

Table 23.2.1 : IR Data Decoder Control Register

23.3.IR_HEADER_Z1 (IR ##5:k X% 1 B I &775%)

IR_HEADER Z1 L Hh= 103AH 5 [l = Ox80H
IR i L X1 1 AW Z A 8Ty

IR_HEADER_Z1[7:0]
fr 7 6 5 4 3 2 1 0
HH RIW RIW RIW RIW RIW RIW RIW RIW
IR_HEADER Z1 H Hh= 103BH 5[l = OXBBH
IR #E =L IX 1 1 A& AsRmTTy

IR_HEADER_Z1[15:8]
fr 7 6 5 4 3 2 1 0
HH RIW RIW RIW RIW RIW RIW RIW RIW

% 2331 IR B0 X K 1 2 7
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23.4.IR_HEADER_Z2 (IR ¥#E:k X1 2 B HiFFa%)
IR_HEADER 72 L Hhhk= 103CH {71 = 0XO0H
IR ¥ =L XI5 2 A W& A7 871y
IR_HEADER_Z2[7:0]
i 7 6 5 4 3 2 1 0
S R/W RIW R/W R/W R/W R/W R/W R/W
IR_HEADER_Z2_H Hidik= 103DH {71 = 0x7DH
IR # ik X1k 2 F A FFasm T
IR_HEADER_Z2[15:8]
i 7 6 5 4 3 2 1 0
S R/W RIW R/W R/W R/W R/W R/W R/W
% 23.4.1 ;IR B¥E kXI5 2 A A7 5
23.5.IR_STOP_Z (IR H#EZF I XA HFH5%)
IR_STOP Z L Hihk= 103EH 5 71 = 0x80H
IR H s 1k X 3k ] 25 A7 2 20
IR_STOP_Z[7:0]
bz 7 6 5 2 3 2 1 0
KT RIW R/W RIW RIW RIW RIW R/W RIW
IR_STOP_Z_H Hihk= 103FH 5 714 = OXBBH
IR Hdifs 1b X I & Af e 21
IR_STOP_Z[15:8]
bz 6 5 2 3 2 1 0
KT RIW R/W RIW RIW RIW RIW R/W RIW
Table 23.5.1 : IR 15 1k X 48 & #2577 4%
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CG FOOZA "'75'/ megawin family
23.6.IR_DOUTO~IR_DOUTS (IR f#r5 % H %77 2% ByteO ~ Byte5)
IR_DOUTO Hiht= 1040H S AL{E = 0X00H
IR fh 4 H £ 7715 0
IR_DOUT [7:0]
iz 7 6 5 4 3 2 1 0
A R R R R R R R R
IR_DOUT1 Hiht= 1041H S AL{E = 0X00H
IR b A H A 71 1
IR_DOUT [15:8]
iz 7 6 5 ) 3 2 1 0
KA R R R R R R R R
IR_DOUT2 Hiht= 1042H S AL{H = 0X00H
IR b A H Hc s 715 2
_ IR_DOUT [23:16]
Bit 7 6 5 4 3 2 1 0
Type R R R R R R R R
IR_DOUT3 Hiht= 1043H S AL{E = 0X00H
IR b A H £ 71 3
IR_DOUT [31:24]
iz 7 6 5 4 3 2 1 0
A R R R R R R R R
IR_DOUT4 Hiht= 1044H S AL{E = 0X00H
IR fh 4 H H s 215 4
IR_DOUT [23:16]
iz 7 6 5 ) 3 2 1 0
A R R R R R R R R
IR_DOUT5 Hiht= 1045H S AL{E = 0X00H
IR fh 4 H £ 715 5
IR_DOUT [31:24]
iz 7 6 5 4 3 2 1 0
HA R R R R R R R R
# 23.6.1 : IR fthd % H % 17 9% ByteO ~ Byte5

CheerGoal
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24. B AL
CGF002A 7 Frixr B IhRE, wliH P A REM RS . F)a R E AL DR T L AR A% H . AR
XSFR 11%£ 24.1 AR

CGFO02A

XSFR ik R bk BAE
SOFT_RST KEY WA B A3 1028H O0H
SOFT_RST _EN A AL e AT 3 1029H 00H

*24.1: RN XSFR &
24.1.SOFT_RST_KEY (3B B4 FFE)
SOFT_RST_KEY Hihk= 1028H S A E = 0XO0H
AR B 2 AT 2%
SOFT_RST_KEY [7:0]
i 7 6 5 Z 3 2 1 0
70 R/W R/W R/W R/W R/W R/W R/W R/W

BB AR, BAUE N =AM E EAAH, 55HAIASHE|SOFT _RST_KEY, f#f6SOFT_RST_ENA A5
No

B A2

MOV SOFT_RST_KEY, #AAh

MOV SOFT_RST_KEY, #55h

MOV SOFT_RST_KEY, #A5h

24.2.SOFT_RST_EN (BB FREFF5%)

SOFT_RST_EN Hhhk= 1029H S Ai{l = 0x00H
AR AT e 2 AT 2%
SRST EN | - | o | e | e e | e e
fir 7 6 5 z 3 2 1 0
K7 W X X X X X X X
SRST_EN AR A AT R
0: 2L A.
R R A
CheerGoal fAs: 0.20 103



‘3

CGF002A ' LA
25. YK B 5] 2 (MDE)
25.1. MDE %44
R R | , , l
ﬁ%»
Vy .
/™

& 25.1 : MDE Z&#4

CGFOX2AXX X #F PMSM Hidz e 4k Al FOC =i, e aniE 25.1 fiws, HAad 6 NMEtiltk, Gisd s
FIFA. BRI HIER . SMO B TAr BALE . SVPWM 5188, ABFRASH 0I5 AL bR A8 4t

H5E, I AR AR PR = AR B ALY ja A ib AR SR HONE LS EAEROIE AN o AUiB(ES . FIRF,
HUE Vd A1V 3l 8 AR bR AR R O R 25 AR R #E SMO B P LB THR A Va L VB FS. X
e IE S E AR RE S ia ., iB. VAR VB RMGFEHNE T ERES or MEEE S wr.

TR PP, S E R4 o s MY EIGEEE S o r T 0l i A e i & Te. Te 2 HIREE
AR B TR 4, S AL TALEA S S 0 r, ARG, KIS R E S ERNE LS %
ARHEFHERGES |d A g, ENEREHIRGRE S, 12584 M i i s s s e ft 5 e R P & vd A
VQ, ARG IE I AR bR AR B HOks R B Vs AT Va By = AR AL B A LR Vas, Vb Fl Ve,

SVPWM 51 35 A A e i v B (K 98 T 61015 %5 PWMuvw A1 PWMixvze 8 DX TR0 1) D RE U BRSAE DL 575 o
TR -
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25.2. MAPRAR HARER

25.2.1. AFR A BAREREE )

iz
CLARKE

Transform

PARK

A

Transform

}

K 25.2.1 : A FRAR B R AEHY

25.2.2. 7hr5 (Clarke) Z8#
25.2.2, A ia. ib Flic /& B AR LD

F MR HAR Y Clarke 284, K5 LUE TN HER = fh —4EAL bR R B 2h B Al R 4 b, ORFFAHRIISEHME (LK

CLARKE
-

AB
iz
-
AT i Transform
IBA IS I —
I
— pa, o
lo,
latlb+1c=0
Iq = |a
lg=(la+20lb)/ v3
c
K| 25.2.2 : Clarke 35 #k
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25.2.3. 1% (Park) Z5#t

FEX—mi b, B THRERE DIRNIERL RS L, RGN o-B. RN — ST HOE i
B RSt . 122 HAE T PARK A, nE 25.2.3 PR XMW FE AL bR RAEHR A d-q Fil. © SRR 1AL

B
q 4 l
] .
BT oA d ~ PARK .

.- I Transform g
|, Mls ld (% ¢ '
q y b O

IG.

l[d=laecosOr+IBesinbr
l[g=-laesinfr+IB3 ecosOr

K| 25.2.3 : Park A5
25.2.4. AR AR HR B HE R AT B

ESTCR 2| 27 {7 8% /E FOCCONTI[6:4] (Muhi: D6H) w, 24i#f N SMO # 74 B H LR, ESTCR f LI E ia
iR M4 tb . WS F R ESTCR #i .

FOCCONT Hufik= D6H K iff = 0xO0H
FOC =l 77 17 %%

PI ESTCR INV ADC PLL SPEED
fr CLEAR 6 5 4 ADCD TRIG EN EN
eS| R/W R/W R/W
ESTCR lo A 1B HEL VAL L LE A5 ( 45 SMO %17 B Al S AR B )

[6:4] 000 : HRfE X1 100 : HEIf{ES2
001 : HERAE X2 101 : HIf{E/4
010 : HLME X4 110 : HEIE/S
011 : HHiRi{E X8 111 : HiR1E/16

% 25.2.1: ESTCR SFR
FEARFRAS ek brf, W] DLE T XSFR B 1A, IB, IALPHA 1 IBETA KM% ia, ib, ia # i HIAE; iq A1 id 2450 {E 7T LLE
It PI_FB SFR [ TLTH O FI T 1 KM%

T SFR T T ARSI BUE R, B E S SR SFR_PAGE (SFR Address=ECH) , #RJ& B N A7 B )
SFR i LA IUE S 1E .

B FE U R
(1) H la{s5fH: BT XSFR IA J% (Hihk=1060H/1061H)
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(2) ZB IbE5H: BT XSFR IB A% (Hilik=1058H/1059H)
(3) EZW ic{E51E: HBIZH XSFR IALPHA B4 (Hbilik=1062H/1063H)

(4) 1B 15 51H: HEAZEILEL XSFR IBETA W% (Hihk=105AH/105BH)
(5) L iq 15 514

A9 1. B SFR_PAGE=0 (Hi}it=ECH)

9% 2. ELPI_FB ¥ 1Q_FB SFRH (Hihl:=AEH/AFH)
(6) iEH1d 15 51H:

% 1. KB SFR_PAGE=1 (iihl:=ECH)

U 2. L PIL_FB ) ID_FB SFR 1 (Hili-=AEH/AFH)

5K 25.2.2 1% 25.2.3 F1 1) XSFR 1 SFR i,

XSFR iR Huhk RHIE
IA L AMH (a) FIADCHIH KT 1060H Hi
IA H AMH (a) HIADCHH =T 1061H R
IALPHA L CLARKEZ: #t fjadli i (i) IR 1062H Hi
IALPHA H CLARKEZ: i ol L i) R i 1063H Hi
IB L BHHHLJL (Ib) FADCH A% FT1 1058H Hi
IB H BHHHLJL (Ib) FADCH i =i 1059H R
IBETA L CLARKEZ: #: FIBH HLIAL (iR 1Y 105AH Hik
IBETA H CLARKEZZ: #: B FEIRL (IB) mF 1T 105BH He

 25.2.2 1 ALFR AR HAR UG 5 M 5%
SFR iR Huit
PI_FB L PI 328 il [ s A A7 S K19 AEH
PI_FB_H PI 2 il R AR B o A7 38 i 7 1 AFH
2¥ iR
SFR_PAGE=0 |I1Q_FB PARK 4 (¥ g %l FLIAL(19) Sk
SFR_PAGE=1 |ID_FB PARK ZE#:1f) d i H13i(1d) nik

#25.2.3:1d M g {55 M5
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25.3. HLJLEE ] FREER

E.

25.3.1. B I P ARLE B

ID PI controller setting

'

Id* (command vd
PI_IQ_CMD PI_ID_CMD ( ) > PI
Inverse
Coordination
Transformation
o Ig* (command) | Vq
0 PI >
vd |
/Y < <
Speed & &
Contrl 3 3
Loop IQINSEL o 2 1Q PI controller setting
gz )

Coodination
Transformation

] 25.3.1 : F U PR A
25.3.2. BRI R AT E

FEL AL A28 i A R e — AN 22 I FH B RN S P B3 4L . 22 6 2 FH 23 v DL N 11 SFR Bl & #5 | FR AR L 8 B 1g 48
A Ug*) JE. P PLEEHI B d SE IR PIESHISSA o SE AR PLEEHI2E, )RR S E MR 1d A1 g =LA
No P 88 F A < Th BE N BERKG 70 26 25.8 # PI 3% i 2% H R4 AR R

Id 84 (Id*) H |d_PI_CMD SFR & & . X THHCHEBUIRE, HAERER SHERN SFR_PAGE=1 (SFR Hiii
=ECH) , AR5 & PI_CMD (SFR Fh=A6/ATH) fi & . Vil IFRE Idf54 (d*) .

lg ¥4 (1g*) T IQINSEL SFR %774 (W% 25.3.1) ¥, JHTHsESEERES]. 24 IQINSEL=0 I, AHHLH
fEEHl, B IQ_PI_CMD SFR W& . X TMH XM IR, HhERKERFSMEMN SFR_PAGE=0 (SFR
Address=ECH) , 5 HE PI_CMD (UL 25.3.2) M EVIVIRAKE Iq 84 (g*) MHEES 1g 584. 4
IQINSEL=1 JyHLHLEEEHIN, 1g $84 (g*) MG HIER D] 1g-Pl 6 RN, AT E %
il

152 FERFPH SFR .

MOTOR_CONT1 Hih= BFH 2 fH = Ox00H
HMLAE 1) P A4 1

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

1ok HIR ARSI (G P bl )

% 25.3.1 : IQINSEL SFR
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SFR i Hihk
PI_CMD_L Pl 4z il 8 2 F ARy A6H
PI_CMD_H P 42 il 48 2 50 = A7H
2 iR SAE
SFR_PAGE =0 | IQ_PI_CMD IQ PI ¥ 148 A 0x0000H
SFR_PAGE=1 | ID_PI_ CMD ID PI #4146 214 0x0000H

% 25.3.2 : BRI 1Q /1D PI #5484
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CGFO02A -/
25.4. AL PR AR s B
25.4.1. A FR AR BARYLE B
VD_OFFSET
Vq . v Va |

Current + | Inverse % Inverse

PARK va| CLARKE Vo SVPWM
+ Transform > Transform Ve Engine

A

Control
Loop
f
vd
VD_OFFSET o
A, A
SMO Rotor

Position Estimation
Bl 17.4.1 : 38 AL FRAR B AR HUE B

25.4.2. PARK a5 #
Pl IERZ )G, e R d-g M EBERAEESERE. BFEELT EANEEH A GER B =MHENEE. 558, M
XU e Es d-q Abs RAS A DU ER IEABR R o-B. 1% Park W48, #d 25.4.2 s .
V
! g
Inverse
PARK VE

—»
Transform

q A
—>
\V Vvd
B _ _ - d
- - - ) I\‘ a‘
\'/ P O o= Vd e cos6r - Vq e sindr
o VB=Vd e sinbr + Vq e cosbr
K 25.4.2 : PARK i 4 i
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25.4.3. CLARKE ¥iZ5f#

N0 e TR DU a-B Akbr RO & A S AR RR R . IWECE EVE, XA 2 iE TS CLARKE i
AW e, WK 25.4.3 fis.

y AD Va
b —VG> Inverse

Vb
v CLARKE >

VB A _V; | 4& Transform Ve
| e
> pVa o

V(I
Va = Va
Vb = (-VB +3 e Va )/2
Ve Ve =(-VB -3 e Va)/2
[ 25.4.3 : CLARKE 45
25.4.4. AR R BARPR A B

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

Xf T SFR WU 1 A R L BGS 8, H e E S S PTER) SFR_PAGE (SFR Address=ECH) , R/ BUH M ) SFR
i B Bl LSS S 1H

BERGEFE AR
(1) B Vg fEsiE:
I8 1 WHE SFR_PAGE = 0(thi-=ECH)
SR 2 352 PL_OUT 19 1Q_PI_OUT SFR {H(Msli:= ACH / ADH)
(2) ¥ vd fE514 -
LI 1 % E SFR_PAGE = 1(Address=ECH)
AU 2 1 32 PI_OUT KJ ID_PI_OUT SFR {# (#hiik= ACH/ ADH)
(3) i Va {5514 : H#E XSFR VALPHA A% (3ihik= 1064H / 1065H)
(4) 2 VB {5514 : HH1 XSFR VBETA P % (Hihik= 105CH / 105DH)
(5) % Va {5518 : HL#3%L XSFR VA & (M= 1066H / 1067H)
(6) i Vb 15514 : H4%E XSFR VB W& (il = 105EH / 105FH)

iES M 25.4.1 F1F 25.4.2 1) XSFR A1 SFR 3687 .

XSFR ik Huhk RFIE
VALPHA L(i&) ol 8 - HUR B0 A A AR A 1064H Wi
VALPHA H(i) ol E ¥ HUR B0 A A7 A% M i 1065H His
VA L(E) FHAL ALK Z B $00 8 2 A7 2 Ik 1066H HiE
VA H(iE) FEAL ALK S B $i s 2 7 48 2 2 1 1067H HiE
VBETA L(i) B E R B F A AR T 105CH HiE
VBETA_ H(i) BiE T R A s E T 105DH HiE
VB_L(i) FEAZ BIK B L s $i 8 2 A7 2 IR 105EH HiE
VB_H(i) AR BIR ] HL s 2 A e s 1 105FH HiE
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CGFO02A T ey
# 25.4.1 ARG IS S SR
SFR #iR Huhk
PI_OUT L P f2 il i HE B AR 47 ACH
PI_OUT_H P $2 il i HE B AR 47 ADH
ZH iR
SFR_PAGE =0 | IQ_PI_OUT | 1Q HJ¥F ¥ PI #2il%i th HLE (V) ik
SFR_PAGE =1 | ID_PI_OUT | ID HJiIFH PI 2 il 4 i (Vd) Hig

2 25.4.2 : vd and Vq {55 M5

RIS ES vd fil vg F, 7T DURSE KRG E R A Inimfs & (Vd_OFFSET F1 Vq_OFFSET) . X T4

K B R

B E S S £ SFR_PAGE (SFR Address=ECH) , #R 5 % B FOC_D (SFR
Address=D4/D5H) £ & LAV7 Al JF AT A A5 . 15225 R SFR ik, W& 25.4.3.
SFR iR Huit
FOC D L FOC il B ik 71 D4H
FOC D H FOC F& il Bt =i 211 D5H
el #iR BALE

SFR_PAGE =0 VD_OFFSET | d fihH#E W% 0x0000H
SFR_PAGE =1 VQ_OFFSET | q i £k 0x0000H
SFR_PAGE =3 AS 11 FE M Hi 4 0x0000H
SFR_PAGE = 4 CPU_ANG CPU 1 B ¥ 25 A7 0x0000H

ParkFlParkidi A% # 1 & 4 A 0x0000H
SFR_PAGE =5 FOC_ANG X & FOC ffiTheta f/E.

5: Theta {R#%.

SFR_PAGE =6 SVPWM_Amp | SVPWMZAZ [l {E 0x4000H

% 25.4.3: FOC_D SFR
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25.5. SMO ¥%-Fhr B fli AR
AN
25.5.1. SMO ¥ FAL B b HARYUE R
Hardware
Vs is
SMC in Linear Region
- Error |Is E(rrorl Yes (K.\!f'dc o Error)
* Estimated variable + T sign (isr-is) \MaXSMCError MaxSMCError
', ' ; . llst
jr:‘ T :k + T (l.\' s -2) No
Z_correct tion Fs/Gs No
Is Error= 07 ———| Z = -BBGain
VA
Yes
Z = +BBGain le———  Kslide
N
7
Kslf As
l PLL PI setting
i CPU_ANG \ 9
N or -
g °) toFOC »
L, LPF PLL S ( Coordination Trans. And Inverse Coordination Trans.)
I ra—— 8;? 0% EOCANGSEL

K 25.5.1 : SMO #-F{7 B il H AL HHE R

25.5.2. F-F PMSM TR FOC

BEER AN E R R WS FOC T e fiy o ARSI RE 7 e f (Or) AAHLEE (wr) KI5

To A AR 8 1) o A 3B I AE AN P 7 B A JE s R 0 T il SR EE LA AL B SR Sl FOC #yk.
FE T ) LIRS A LT SR A B B ST Ay B AR
25.5.3. EBHLERL

fa 0] A B LA AR A T PMSM BIAL B, 2R A] DU SR2H B f . S8 HUEORN BEMF SR& R, WP 25.5.2
IV

R L
_1Vs W >
i /I's es
PMSM Moftor

K 25.5.2 : HELpLEEARY
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CG FOOZA ="/ megawit family
TRYEFALBY, AT DASR A4 A L
. d.
v, = Ri, +Ld—[zs+e5
Where:
i; = Motor Current Vector
vy = Input Voltage Vector
e, = Back-EMF Vector
R = Winding Resistance
L = Winding Inductance
Ts Control Period
Motor current is obtained by solving for ig:
d . RY. |
;tis = (_Z)I“ + z(vs —-e,)
In the digital domain, this equation becomes:
i(n+1)—i(n) ¢ Ry, 1
T = (o O e
Solving for ig:
. R, T
ij(n+1) = (1 —TIse Z)is(l’l) + Z(vs(n) —ey(n))
F=1-Tse~
o
AL Fs 1 Gs SRF W& F fll G 2% (L% 25.5.1 f1 25.5.2) .
SFR iR Hhhk
SMO_D1 L FOC il ## 1 Ik BBH
SMO_D1_H FOC il ## 1 w5y BCH
2 iR
SFR_PAGE=0 | Gs RS GS 23 OX7FFFH
SFR_PAGE =1 | Kslide ST SR R 25 5 5 Ox3E80H
SFR_PAGE =2 | SMO_ANGBAS | #fi i1 1)/ FE JE e 22 5 0x0B2FH
SFR_PAGE =3 | Z_correction SMO ZHIAHLE: Zgainnew) = oo | OXTFFFH
SFR_PAGE =4 | SMO_ANG SMO i Bt THE Rk
SFR PAGE =5 | BBGain F LAk T 3 3 A X Bang-Bang 4% i 1 25 | OX7FFFH
- ZH
# 25.5.1: SMO_D1 SRF
SFR #iR Huhk
SMO_D2_ L FOC il ## 2 k55 BDH
SMO_D2_H FOC il ## 2 w5 BEH
2 iR
SFR_PAGE =0 | Fs LSRN FS 23 Ox7FFFH
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SFR_PAGE =1 | Kslf BEMF es ffi1'#J LPF 4§ 0x0064H
SFR_PAGE =3 | MaxSMCEtrror 2P X 12 SMC 1# K SMC i#% Ox7FFFH
SFR_PAGE =4 | EST-SP w* (PLL-PI-Control B9 % H B E) Read-Only

# 25.5.2 : SMO_D2 SRF

25.5.4. HEIRI I

A7 BB RN A SR AR A T rE I 28 o 12 B2 AL B A AR Y, AR I
(1) HEHUAHHER (is)
(2) %)\EE‘H_E (Vs)
(3) BEMF (es)
(4) G4l (R)
(5) LR (L)
(6) I (Ts)
(7) HHERIERBHEE (2)

B AR TSR AERE A R R s . 2RI, O T VG RO & B R Al SR B, 75 B P A B Ab U Y 347 4
F, WK 25.5.1 iR,

BRERIMATENLRTS, — MR (RO, S MERET, BHERRA (Vo) BAPAD RS, JHRIE
M Cs) SEAPR R E R () MILES, FATH MRS LA ) BEMF (es*) SHINLT ) BEMF (es)
I

WA 2 B — MR IR{E MaxSMCError. 4% ZH/NT MaxSMCError Ff, R 1 il 25 () fay H 76 28 1 JE Y
TAE, W 25.5.1 tF PMSM B R 5 FET 7R . Kside 28018 1d Ksiiee SRF AT B (W% 25.5.1) .

HofF LR M 2 AR A, s IR R A (+BBGain) / (-BBGain) , EEIRTFIRZEMNRTS .
BBGain Z%{n[i@id BBGain SRF #H7#% & ( W% 25.5.1)

W RIE R 2 (SMC) I TAMEB AL LB . SMC i1 — AR SRR, %R A5k 5 s A I H 3
AU R ) R 2 MR ZE RS . TR HIRZERS (+18-1) DL SMC 25 (KD . SMC ¥ il #% 1

HEKRIERE (Z) o ZEBPIRIMBR B By e A i 00, JF g RaES N R AN ER, 8RR
Gs) AMETHHNL (is*) Z AR ZENE (R, BRI E KR FRAME T B IR LD
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megawin family

CGFOO02A

25.5.5.BEMF 4%

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
FgME, N Rmid R E R (2) KMHE BEMF (es*) , & 25.5.1 fli/n. BEMF % (es*) # i 4%
A, DEFANEHIEIR 2 5 E AR es*. 1H eafll ep (es IR ED ) T4 5 Theta it 5.

LPF (BEMF LBk 2%) s L ME il KsIf SRF #4/7%E (W% 25.5.2) .

25.5.6. B EHHE

PLL % ec* Ml eg*fE AIAN{E S, FEEH PLIEEHPERIAT Or i+ 5. PIEHI S FE/ER H N w*. #id SMO_ANGBAS #%
WAL G (WK 25.5.1) , A3 wr. SRJEEITF— M BICRITFR or kT Uk s Sé ﬁ)ul 25.5.3. PI#%
HI RS AR SE T RE A SR AE 55 25.8 & P12 8% b PGB i Re

SMO_ANGBAS HA #5A X
SMO_ANGBAS = 384 e 64 / (PWM_freq. ) e(motor pole/2/60)

SMO b1 B Al HL (i 50 1) S8 Or (i (a1 2R . AS (FOC_D 4 3 i, % 25.4.3) AJH TMEME. HAME
YU N-128~127 [ . CGFOX2AXX fiE 1154 384° /360° , WK 25.5.4.,

FOC 7 6 (JWLIE 25.5.1) WitH —MZBEME, Hik#E 5% FOCANGSEL (MOTOR_CONTI1[3], SFR il
=BFH) . ¥4 FOCANGSEL=1It}, FOC_ANG=CPU_ANG (FOC_D *i 4 7{, % 25.4.3) , 1% FOCANGSEL=0,
] FOC_ANG=6r #| FOC (L& 25.5.1) .

AS
SMO_ANGBAS
. . - w* Ty wr j or % Or to FOC
ea” —»(x)— P Pl 4@—> +
y ) SMO_ANG
ep* — \
* sinr
cosor

K 25.5.3 : PLL %4y

A
er=0~383( _, __, . __, __
SMO_ANG
-
AS:[7:0] +
|
1
Or =0~383
>

K 25.5.4 : M
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25.5.7. SMO ¥ Fhr B i H A M3 B

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

£ SMO # A BMEH b, L@ XSFR ZALPHA. ZBETA. ES_IALPHA. ES_IBETA. ES_EALPHA #lI
ES_EBETA kW% Za. ZB. io*. iB*. eda*Fl eB*(5 5 IR%

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

EZ K 25.5.3 F1 XSFR #8. Or A1 w*A] LU

ST A BGOSR, BoeiR B S 5 FTER SFR_PAGE (SFR Hili-=ECH) , #RJ5izEUHE M) SMO_D1 5
SMO_D2 £ B % s DL UG 5 1H -

XSFR #iR Huhk FHE
ZALPHA L EEMFIZIE i Zo Bl A 28K 1070H Hi
ZALPHA H EEMFIIZI 25 Zo B B m T 1071H Hik
ZBETA L EEMFZ3E %5 ZB Bl %5 17 8k 1 1068H Hik
ZBETA H EEMFZI %5 ZB Bl S5 g s v iy 1069H Hi
ES IALPHA L fti S LI Lo B PR AE B 1072H Rk
ES IALPHA H b5 L oo B 2 A7 B v 1073H Hik
ES_EALPHA L 5 EEMF Ea % %7 17 SK 71 1074H Hik
ES EALPHA H fSEEEMF Ea % 27 17 28 w71 1075H Hik
ES IBETA L IR IB B A A B 106AH Hi
ES IBETA H SRR s A A s i 106BH Hi
ES EBETA L T EEEMF EB B 2747 SR T 106CH Hi
ES EBETA H S EEMF EB B s s 7 106DH Hi

#* 25.5.3 : BEMF i HfE 5
UL FE W R B

(1) B Za {5 S 1E:

B XSFR ZALPHA (Hiuhik= 1070H / 1071H)

(2) BEEL ZB 15518 : HAEEE XSFR ZBETA (Mili:= 1068H / 1069H)

(3) EHL io* {5514 : B 4%k XSFR ES_IALPHA (Hihit= 1072H / 1073H)
(4) BEELIB* {5514 : H 3 XSFR ES_IBETA( = 106AH / 106BH)
(5) BLHL ea* {5518 : H4EEL XSFR ES_EALPHA(H b= 1074H / 1075H)
(6) BLHL eB* f551H : HA%1L XSFR ES_EBETA(:= 106CH / 106DH)
(7) BEHL Or 551 :

IR 1 B H SFR_PAGE = 4(3ihi-=ECH)

9% 21 ¥ SMO_D1 ff) SMO_ANG SFR {fi (#i3ik= BCH / BBH)
(8) M w* 551K :

H3% 1 % E SFR_PAGE = 4(3thik=ECH)
IR 2 1 52 SMO_D2 (¥ EST-SP SFR {H(Hhli-= BEH / BDH)

CheerGoal KR A<: 0.20
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C G FO O 2A ="/ megawit family
25.6.SVPWM 5| 24k
25.6.1. SVPWM 5| A HHE
SVPWM_AMP
SVPWMMODE MPWM SFR Setting
va l l PWM_U
Inverse Vb SVPWM Duty from H/W PNV
Coordinati ¥ .
Tr;n()srfolpnzigggn Ve Duty to PWM Engine PWM PWM_W 3 Phase
MPWM_DUTY A/BIC 0 Enai PWM_X Driver
= Duty from SFR ngine Divice
] T PWM_Y
MPWMDUSEL T BWM Z
MPWMEN

ADC
(lalb auto convertion )

K] 25.6.1 : SVPWM 5| A HHE &

25.6.2. SVPWM 3| ZAE e diiR

REEHTEFRRE PR T ZMHEINVL B IERS SR kb 5B RAE S . R A8 28 o & bk o 5
(SVPWM) FA, WA R =M oA B K 58 i B A e LA S m) 5 2. AEZSBlF, Clarke 2R #9712
F| SVPWM FlfEd, xXitE—H ik 7.

AR B R A — AN R DAL TR AR A T — Rl RS AT DUE BRI E (+) BARE () Bk, XA
Y 23=8 Pl BERIHTHUIRAS, W3R 25.6.1 Fios.

P =AM ImIE R RIIE (4 B ) BERMIREHIINRZIRE, BONEARMTAAL_EATBOA 2R ik .
KRS E SVM BIR MR Rkl . HRANIRER RN RE, BMIREZ IR 60 £, Wik 25.6.2 Fios.

U120(010) U60(011)
U180(110) u() U(000) Uo(001)
U240(100) U300(101)

K 25.6.2 : () KRk 9T 1 H] (SVPWM)

SVM [y 12 fo VR i A AR AT 1 & ) 0 B2 AR E TS5 R A&, 7ER 25.6.3 Y, Uoutr ZFTHMER. BT
U60 A1 U0 A i i X th o A RAESS %E 19 PWM ] T 3008, TU/T %ty U0, T2/T it oy U0, i i1 14E

K 5& Uouto

CheerGoal
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TO = Null Vector
T=T1+T2+ T0=PWM Period
Uout = (T1/T.UQ) + (T2/T.UB0)

U60(011)

T2 UBO

> >

T1/T ¢ U0 uo(001)
K 25.6.3 : 1 SVPWM

v

TO K/RE A A RN BN Ze4 b (s (], ol 2 B 25 2= I . i FAE T Clark @48, 1 AFEA 5 22
BOMTERE LRI TR T2 M. Wi &% Va fl VB, IS4l —AN2%5, Z2%MmE SYM W 30 %,
Ft, XFANTBEHRRE—A, —N51%0 BB, T AR AN S AR 2 % B Y I AN ST
RESEAEET TLM T2,

Phase C Phase B Phase A Vab Vie Vea Vs Vas Vector
0 0 0 0 0 0 0 0 U(000)
0 0 1 Voe 0 Vpe 2/3Vpe 0 Uy
0 1 1 0 Voo Voo Vpel3 Vpe/3 Ugo
0 1 0 Vpe Vpe 0 Vpe/3 Vpe/3 Uy20
1 1 0 Vpe 0 Vpe -2Vpel3 0 Uigo
1 0 0 0 Vpe Vpe -Vpe/3 -Vpef3 Usap
1 1 1 0 0 0 0 0 U(111)

% 25.6.1 : F[ARERKEHHEAZIRE

25.6.3.7 B& SVPWM

HIANBEM T, MDE &N 7 Bf SVPWM., #EF SVPWM B k(558 SVPWMMODE (L% 17.6.2) .
SVPWMMODE=0 i, MDE % &4 7 Bt SVPWM 3. 7 B SVPWM #ith i %, Uil 25.6.4 s

PWM1

PWM2

PWM3

77 T 72 0 0 2 T1 77

K] 25.6.4 : 7 Bt SVPWM #irit s &

MOTOR_CONT2 | Hht= OFH | S 4k = 0x00H
L 2
SVPWM | SVPWM | - IAE
MODE | PS SOFEN
0 4
HA R/W
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CG FOOZA ""’/ megawit family
SVPWMMODE SVPWM #20i% %
(4] 0:7 B SVPWM =
1:5 B SVPWM B,
% 25.6.2 : MOTOR_CONT2. SVPWMMODE SFR #ii&

PWM1

PWM2

71

70

25.6.4.5 Bt SVPWM
SVPWMMODE =1 B , MDE & &} 5 B SVPWM . 5B SVPWM i Bk, W& 25.6.5 fizs.

0

PWM3
70

72

2

70

25.6.5. SVPWM it i

MDE SVPWM 5|28 0] DL F i 18 1 Th ag

SVPWM_Amp W EIFFEF:

71
K 25.6.5 : 5 Bt SVPWM % i B &

NI S bont: L

{0 L% B SFR SVPWM_Amp LUK Va/Vb/Ve FR1E,

AL 1 B SFR_PAGE = 6(Milik=ECH)
A% 2 1 il FOC_D i) SVPWM_Amp &

A< 0.20
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25.6.6. HHL PWM ¥ &8

HHL PWM 3% 3T MPWMEN (L% 25.6.3, Motor_CONT1[5]) KiiF PWM i+%2%, 4 MPWMEN=1 It}, L
PWM #ith (U, V. W. X, Y. Z) 1 ADC H h#:# i s bLHL 7 1a A1 1b 0 .

MPWMDUSEL (L5 25.6.3, MOTOR_CONT1[6]) HJ LLi&#E AL PWM 1 5 2 ELi AR . >4 MPWMDUSEL=0 K,
L PWM i3 PWM_DUTY_A/PWM_DUTY_B/PWM_DUTY_C #iE PWM 55 (WE 17.6.4) , FE4iH PWM

2
RS

MPWMDUSEL=1 &} , i+& 1 Va. Vb Al Ve i) PWM &5 %5 EL(E % B 2 A 2 SVPWM 5] % DLk PWM ] .

MOTOR_CONT1 Hihk= BFH 27 {E= OxO0H
HLLIE ) FF A7 A8 1
MPWMD | MPWM | IQINSEL | FOC USER_P | GEN_LPF | SPFB
Ri USEL EN ANGSEL | |_ACT _ACT FILTER
6 5
A R/W R/W
MPWMDUSEL MPWM 55 Lk 4%

[6] 0:3kH PWM_DUTY_A /B /C ( MPWMDAT, SFR Hilit= E1H/E2H )
1:kH SVPWM H/W

MPWMEN MPWM 5 I #3127 7 1l fi e -
[5] 0:2%H]

1:fHgE
MPWMEN =1, ADC CHO & CH1 A sh#:#:
% 25.6.3 : MOTOR_CONT1 SFR ##iik

HAL PWM AT MPWM_CYC (IL3E 25.6.4) WiE H. HAHL PWM THEE2E508 48MHZ. THECES ) BT 23]
MPWM_CYC, ZJaa Nit%® 0 (WK 25.6.6) . Kk, H MPWM_CYC W EMEHHRE T AL PWM FI5E ., 4l
i1: MPWM_CYC=1250, il PWM f&#1=1250x 2 x 1/ (48MHz) =52.08us, L PWM i A 19.2KHz.

SFR iR Hoht
MPWMDATL MPWMH K575 (SYNC) E1H
MPWMDATH MPWMHHs &7 715 (SYNC) E2H

el #iR SALE
SFR_PAGE=0 | MPWM _CYC HHLPWM & 18 0x04BOH
SFR PAGE =1 | PWM DUTY A | HHLAMKIPWM 5% g 0x0258H
SFR PAGE =2 | PWM DUTY B | HLHLBMHKIPWM 5% HAE 0x0258H
SFR_PAGE =3 | PWM _DUTY_C | HHLCHIIPWM /5 5= LU 0x0258H
% 25.6.4 : MPWMDAT SFR #ifiif
MPWM Cycle

P 25.6.6 : FELHL PWM Je i 3 A3t I v 50 ) 4%
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CGFOO02A =7 magani iy

HAL PWM i (U) 7 4 FrsRpCnl gt E . &0 PWM (U) #lilid PWMU_MOD # B (3£ 25.6.5) ,
KM PWM (XD TJilid PWMX_MOD %8 77 (W3 25.6.5) , 4 Fi2ERU R A SRHIE" . TRl mE". A A
BRe.

T ERE 3 MHMRIREES IEA PCB A% g, HAL PWM it (U, V. WL X, Y. Z2) BEAHINGE, mliEid
HALFSWAP. ALLSWAP. UWXZSWAP #17 (L3R 25.6.5) AZ#HiI4H 4, WK 25.6.7 .

MPWMCONT1(SYNC) Hihik= E3H S 718 = OXO0H
MPWM #2 il 5 17 %%
----- HALF ALL UWXZ PWMX_MOD PWMU_MOD
SWAP SWAP SWAP
AL
7 6 5 4 3 2 1 0
Ky X R/W R/W R/W R/W R/W R/W R/W
HALFSWAP | IS e (X, V A2 H), (Y, W A H) FI(X,W 5 H#2)
(6] 0: hrvEAR
1 — AR 5
ALLSWAP AN 5] IAZ e (U->X |, X->U. V->Y,Y->V. W->X,X->W)
(5] 0: Ay
1 AR
UWXZSWAP U. W 5|JIZZ AT Xy Z 5] A e
(4] 0: FriER
1: AZ A
PWMX_MOD U AR OX) i HE A X 4%
[3:2] 00: 5K 10: AR
OL1: 5l & 11 KA
PWMU_MOD U AH e ) (X) i R A s 4%
[1:0] 00: 5K 10: FAH
01: sl = 11 A 2K
% 25.6.5 : MPWMCONTL1 SFR #ii&
Swep PLO SWAP 1 PLO PLO )
i > i iEny

/
!
1
|

P1.1 I:H_ v)

P1.2 [3_ w)

| s

y’
i

|

/
g PLI[ N PLI[R ‘/v
._I Pl.2|:3_ SW//AVP P1.2E|_ w
I
‘- M PLACG— SWf,P w) PLAT ' PLAH— \f
|
- "o PLsch @] —» P15

) )
)
™ &
i PL3[R— N PLI[— SWAP/' \ PL3[— -
N
MCU MCU MCU

P1.5

—

| [a)

SWAB>

—
—

MPWMCONT  Bit[4][5][6]=001 MPWMCONT  Bit[4][5][6]=010 MPWMCONT  Bit[4][5][6]=100

Kl 25.6.7 : PWM 5| JHIA # B 28 44
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HHL PWM & (VW)E 4 R 8. @il PWMV, W) PWMV/W_MOD #% & (L% 25.6.6), &l PWM
(VW) [ i@t PWMY/Z_MOD % & (L35 25.6.6), 4FiiEA o508 “ombifk” « “sgfilm” - “SaER” A “fRE07 .

MPWMCONT2(SYNC) Hihk= E7H S f7{f = OxO0H
MPWM #% il %7 77 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 RIW RIW
PWMZ_MOD W AR (Z)%0 H A =Rk 5
[7:6] 00: 3K 10: BAE
01: sl = 11 KA 2K
PWMW_MOD W AH ) (W) f AR e ¢
(5:4] 00: 3K 10: HAH
OL1: 5l & 11 1R AR
PWMY_MOD VAN ()% Hh e e
[3:2] 00: 5K 10: FAH
OL1: 5l & 11 1R AR
PWMV_MOD V AN (V) s g
[1:0] 00: 5K 10: =AM
01: sl = 11: KA 2L

% 25.6.6 : MPWMCONT2 SFR #fiik
MPWMDT (W3 25.6.7) ‘7 JEIX I 18] (1422 PWM it FH 3 B5 1k s AN D 22 234 2 8] () % . Dead Time & E R
#: # MPWMDT =100, /| Dead Time =50 X (1/48MHz) = 2.08us.

MPWMDT (SYNC) Hihl= ESH EAr{E = 0x78H
FHL PWM FE X B 8] 27 77 5%
MPWMDT[7:0]
bz 7 6 5 Z 3 2 1 0
#m | RW RIW RIW RIW RIW RIW RIW RIW

% 25.6.7 : MPWMDT SFR #ii&

#id MPWMINV (W3 25.6.8) & E, B U. V. W X, Y. Z PWM 2 RAEThRE, B RMRE — S5 R
PWM % B 155 .

MPWMINV (SYNC) Hihit= E4H A8 = 0X00H
MPWM = AH 5 25 77 45

.......... ZINV WINV YINV VINV XINV UINV
b5 6 5 4 3 2 1 0
HA | X X R/W R/W R/W R/W R/W R/W

ZINV %L PWM Z %y B SOpEIE %

[5] 0: AN A

1: M
WINV i PWM W it s AH %
[4] 0: AN A

1: A
YINV KL PWM Y i i SOAH I
[3] 0 : A AH
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CG FOOZA ""/ megawit family

1: HH
VINV =i PWM V S S AR %
[2] 0: A/2H
1:
XINV K1 PWM X % SsoAH G 5
[1] 0: A/ H
1:
UINV =i PWM U % SR 9%
[0] 0: AN H
1: HH
% 25.6.8 : MPWMINV SFR ##iik
K] 25.6.8 or 7 [AI% B HIGHSIDE. LOWSIDE. MPWMINV A1 MPWMDT I B3 PWM % H 3
.. MPWMCYCLE[H,L]
MPWMDY_U[H,L]
Active High
v UINV=0 vpwmpT =
v W 0O0H (0uS)
X A;:N\E; I;Oo
& 5uS
U Active High
— UINV=0 vpwimpt =
ctive Low FOH (5us)
X AXItNV I; 0
7 Active High
v UINVEL S ypwmpt =
ctive Low FOH (5us)
X d AXItNV I; 1
K 25.6.8 B FEX I [AIF1 PWM A ) PWM %

MDE $2ft ML AHE S, A% E SVPWMPS (L% % 25.6.9) BIAT{§ ML AH .
MOTOR_CONT2 Hihik= 9FH HAifl = OX00H
HLLEE ] 27 A7 48 2

SVPWMMODE | SVPWMPS | ---- IAE
SOFEN

L. 3
it R/W
SVPWMPS SVPWM % H FH A
[3] 0: IF/F (A. B. C)

1:&F (B. A, C)

% 25.6.9 : MOTOR_CONT2. SVPWMPS SFR #jit
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25.7. 7 FE R | R
25.7.1. B E AR HGE K

SP_CYC
ul

SPEED PI controller setting

i Te (Toque

Command) Current
Pl Control
Loop

PI_SPEED cMD %% (speed command)

Y-+
=T

wr (speed feedback )

SMO
Rotor Position
Estmation

P 25.7.1 1 TS I AR ERAE B

25.7.2 BB ERIEEAN R E

FESR AR AR, T A% ws AL SRR LS 5 wr FI il 3 R I ) 8 T SRR IS i Teo Te 2 VRIS
HIPME A R A 2. A P PRI R B I H . PLEH] 38 HIH K DI REAI MK AE 5 25.8 & PI 4% &% Hh R4
R o

T ALY PRSI S5 5 S 5 SPEEDEN (L3R 25.7.1) , 24 SPEEDEN=L1 K}, PI¥ il 2355 s H L
FEFEHIIA

FOCCONT Hhdik= D6H HAi{& = 0x00H
FOC =l &7 17 %%
PI ESTCR INV ADCTRIG PLLEN SPEEDEN
fr CLEAR ADCD
0
Bt R/W

SPEEDEN TP 4 A B
[0] 0: 2 H

# 25.7.1 : FOCCONT. SPEEDEN SFR #fii&

T T 92 ) AT A A T R IR SRS Y SRF SP_CYC (L% 25.7.2) , SP_CYCI[7:0]f#HE et N A FTn:
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CG FOOZA "’/ megawit family
SP_CYC = PWM #iZ | 3 5 PR AE A %
Bln: PWM S 20KHz, & 1HE B RFEMZ N 1KHz, ] SP_CYC=20KHz/1KHz=20,
SP_CYC Hhidik-= EDH HAifE = 0x26H
TH P IR s o)
SP-CYCJ[7:0]
fr 7 6 5 4 3 2 1 0
KA | W W W w W W
# 25.7.2: SP_CYC SFR #iik
fA: 0.20 CheerGoal
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CGFO02A
25.8.P| ¥ 2%
25.8.1. Pl #&EHI 2 EHUE R
KP
» KP |[—»| Gain
X16
CMD O error > K : j- >/ ul / OUT>
- MIN_LMT MIN_LMT
KT |—— ;
TMEN=1
Feedback (FB) TMSEL=1
TR ———
’—O

TMSEL=0

K] 25.8.1 : Pl il g4 A ERAE &

25.8.2. Pl #& | SR E IR ¥ B

MDE A& /U4~ Pl #4#5: 1Q. ID. PLL 1 SPEED %, B REMZME (JLE 25.8.1:P1 ¥l R AE )
WK 1 5 PICLEAR (L% 25.8.1) , MaJLI% 1Q. ID. PLL #1 SPEED Loop 4 4™ PI #2l #% 5 B AWIIHIR A .
It4h, PLLEN F1 SPEEDEN #] PLjs A PLL 1 SPEED #*# (L% 25.8.1) .

FOCCONT Hihk= D6H STAL{H = 0X00H
FOC #z il %5 77 4%
PICLEAR | ESTCR INVADCD | ADCTRIG | PLLEN SPEEDEN
i
7 1 0
HA | RIW R/W R/W
PICLEAR T P a7 A7 4 A
(7] 0: 251k
1: g
PLLEN PLL{z il fi fie:
[1] 0: 251k
1: ffRE
SPEEDEN SPEED#: il RE:
[0] 0: 251k
1: ffRE

% 25.8.1 : PICLEAR/ PLLEN/ SPEEDEN SFR ##i4

Pl 883 12 ME#| 3% CMD. KP. KI. MIN_LMT. MAX_LMT. KT. TR. FB. Ul. OUT. GAIN 1 TMSR
(W.#25.8.2) o Fr T GAINFITMSR&A 73 2 4h, I HAMSECER A VYA oL, AT DA PR E S 4.
Hr, KP. Kl MIN_LMT. MAX_LMT FMIKT Reg5 N, HMrT s . % EJ77%H SFR_PAGE i£#. SFR_PAGE
=0 % 1Q PI; SFR_PAGE=1i%#% ID PI; SFR_PAGE=2 i%# PLL Pl; SFR_PAGE=3 i%# SPEED PI, # &l
FEA:
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CGFO002A T ey
CMD (PI #§4) : ¥jin] PI_CMD ( SFR #i3i: OXA7H 11 OXA6H )
Ul (FR43ME) @ Vil PI_UI ( SFR #iihi: OX9EH 1 0x9DH )
OUT (¥ Hif8) : V5 PI_OUT ( SFR #tiii: OXADH #i1 OXACH )
FB (S i) : Vi lA PI_FB ( SFR - OXAFH il OXAEH )
KP (PI KP #25) : 5 PI_KP ( SFR Hiik 0x94H A1 0x93H )
KI (PIKI 3#25) : 5 P1_KI ( SFR H#i31 0x92H and 0x91H )
MAX_LMT (P14 i e KBR 1) © 5 PI_MAX_LMT( SFR Hhiti: 0x96H 11 0x95H )
MIN_LMT (P14 i f /N - 5 PI_MIN_LMT( SFR Hili: 0XB3H 1 0xB2H )
KT (PI KT #425) : 5 PI_KT( SFR #i4i: OXDFH 1 OXDEH )

SFR iR Hiht SAE R/W
Pl_GAIN P14z il KPx 163 2 106 5% 75 17 E6H F7H R/W
PI_TMSR P14z i) BR R AR O B B A7 2 D7H OO0H R/W
Pl KI_L PIFEHIKIZHUR 7T 91H O0H Ry
Pl_KI_H PIEHIKIZHm 1 92H O0H RE
Pl KP L Pl HI| KPS UK 71 93H OOH HE
Pl KP_H PIEHIKPZ 719 94H O0H RE
Pl MAX_LMT L P12 i) e R BR i B Al 71 95H FFH HE
Pl MAX_LMT H P12 i) e KB i B d v 21 96H 7FH HE
PI_MIN LMT L P12 il 5/ PR 1 B A 21 B2H 01H RE
PI_MIN LMT H P18 il B /)N B ) B v 71 B3H 80H Ry
Pl CMD L Pz il 18 2 Hd R 7= A6H OO0H R/W
PI_ CMD H PIzE il 18 25 & A7H OOH R/W
Pl Ul L P il AR 20 B AR =1 9DH OO0H R/W
Pl Ul H P il AR 70 Bt 21 9EH OO0H R/W
PI_OUT L P il i Hh AR = ACH OOH R/W
PI_OUT_H Pl il i B ADH O0H R/W
Pl FB L P12 il R BB A =1 AEH OO0H R/W
PI_FB H P12 i R i B w1 AFH OOH R/W
Pl TR L PI#EHITRSEUKR 71 AAH 00H R/W
Pl TR H PIEHITRZH 71 ABH 00H R/W
Pl KT L PIEHIKT S UL DEH O0H RE
PI_ KT H PIEHIKT S Hm 71 DFH O0H Ry

% 25.8.2: PI SFR %%

FA VYA P A8 nT LLRE E T (iR Z2 780K 16 £, RJE R eS| KP. HORMERE SFR W& AT PI_GAIN
W (L3R 25.8.3) , PLL 1 SPEED Ul (L3R 25.4) fEffREZ AT, FAoMylsE T hdd PI_UI % & (SFR Huhk

=0x9EH/0x9DH) .
PI_GAIN Hihk= E6H AL = OXF7H
PI KPx16 3 25 £ 27 7 a4
IQKPGEN [ --- IDKPGEN | --- | SPKPGEN | --- | PLLKPEN | ---
A 7 6 5 4 3 2 1 0
A R/W R/W R/W R/W
IQKPGEN 1Q KP 14 25 i fig:
[7] 0: 251k
1: ffRE
IDKPGEN ID KP 3 53 fi fie:
[5] 0: 251k
1: ffRE
SPKPGEN SPEED KP #3235 f#ifig:
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(3]

0: &k
1: flife

PLLKPGEN
(1]

PLL KP 3 %3 i fig:
0: -
1: flife

% 25.8.3 : PI_GAIN SFR #ii&

Ak, fE PLEER SN T Bumpless Control (RHEEZN S HI#EHD , IF Bl LUl PI_TMSR SFR % & #7155
PI_TMSR SFR {JN %1% 25.8.4 fi7w.

PI_TMSR tnhit= D7H S firfd = 0x00H
Pl PR ERB U £ 25 A 4
QT | IQ TM | ID.TM | ID.TM | SP.TM | SP_TM | PLL_TM | PLL_TM
SEL EN SEL EN SEL EN SEL EN
s 7 6 5 4 3 2 1 0
HH [ RW R/W R/IW R/IW R/IW R/W R/W R/W
IQ_TMSEL IQER EF A Ak 5
[7] VEFSIL:
1: Fat
IQ_TMEN QR A A A R
[6] 0: 251k
1: f#ifE
ID_TMSEL IDFRERE Ak H5:
[5] 0: HahE
1: Fat
ID_TMEN ID PR ER I A e
[4] 0: 251k
1: ffRE
SP_TMSEL SPEEDR A5 0k %
[3] 0: H sl
1: Faiat
SP_TMEN SPEED R AR {5 B
2] 0: 251k
1: ffRE
PLL_TMSEL PLLERER S ik %
[1] 0: H sl
1: Faiat
PLL_TMEN PLLER ERA5E 20 G
[0] 0: 2k 1k
1: ffRE
# 25.8.4 : PI_TMSR SFR #ik
CheerGoal [RZ: 0.20 129
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megawin family

CGFOO02A
25.8.3. 1/ Pl il S SR A i B

MDE $24L 7 — a7 i PLEL R P, HAR R &5/ N8 25.8.2 s . B HIMASHUE CMD. KP. KI. MAX_LMT.
MIN_LMT. Ul. OUT #I FB, B I#ELE Pl SFR FIAHMN U 4 . B, MHER, fEiE# USER Pl ZHT, W

it SFR_PAGE &% & A 4.

» KP
MAX_LMT MAX_LMT
CMD error Ul ouT
— —P Kl » j » [
T - MIN_LMT MIN_LMT
feedback

25.8.2: H1J7 PIBLHUE K]

CheerGoal
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megawin family

25.9.1PD (HJHBHr EA W )

CGFO02A

VIGEAL BAEI (IPD) A LE H AL S 2 ARG AL B 515 B A FE ML SR 2 v J e 1 L 37 O 50 el 1037 28 A0 ) A
KT B T HIVIGAAI B . IRATRE AOCP % HL T, FEE =ML P ANEAL BRI PWM B VWL WV,
UV. VU. WU f1 UW, X4i&%| AOCP JHH-Fi, PWM BN 5 1. 7E 4 5 6 4~ PWM #ix(rh, 1£%] AOCP JH HF
(1) B RE I ()2 5% Tl e ai i B . LK 25.9.1.

o o I o I_SHORT
Current ! ! /I__ level
o L L L L L N
W w | W W wu uw
P o . I T

Pattern cycle Min. Width

i 25.9.1:IPD JHi#

25.9.1. IPD #H| 7588

IPD (WAL BRI W DLk FAE ] 6-pattern 1 5k 4-pattern #220 (H IPDPNS 7£3% 25.9.1 % &, WK 25.9.2)
KRG TVIGEA B . B M R ERIBEA 4 FOANFE W E (H3% 25.9.1 11 IPDPCYC W E) , fERE T
IPDPNS A1 IPDCPCYC 2 &, £ IPD_CTRL £7[0] (IPDTR) HFE A “1” }HIF4h IPD ¥, 24 IPD_CTRL f7[7]
(IPDS) N “17 i, F/n IPD IEEKN. 24 IPDS=0 i, Kl wIEALE 45 B M%7 IPD_CTRL {7[6:4]
(IPDMIN) H1,

H1 T 1PD Ao A5 FH VA 5 . (o A IR IS TR AR LG ) SR e B T IOAIR AL B, an SRAEAS I 2 o R LT BN
pattern % FEAHIE, TTLAS%IKI#ESL 25.10.1 |_SHORT {H {3047 (#0146 52 {7 e 88 IR ff 2

IPD_CTRL Hihk= ASH H AL = 0x18H
WILE AT B R 2 i) 27 A7
IPDS IPDMIN IPDPNS | IPDCYC IPDSTR
7 7 6 5 4 3 2 1 0
A | R R R R R/W R/W R/W R/IW
IPDS IPD JIR#:
[71 0:1F#
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 it %) 01: 27ms (24MHz it %)
10: 54ms (12MHz it%)) 11: 110ms (6MHz it%))
IPDSTR IPD FFif:
[0] 1: JF46 IPD

% 25.9.1: IPD_CTRL SFR #iiif

CheerGoal
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CGFO02A -/ Wy
|_ SHORT
e e o e — e S |_SHORT
current —/] L fevel Current [ level
AOCP i :
—” L ro N[
U “ﬂ } L e } ﬁ u A
\Y; I " I < " \Y « « !
w | | < wol o
i v | i
x [ | [l ! x g ]
| ' I
N S M A A S
T I T I
I
pp o noy g I ——
| L T
Pattern | 1D l@ }B) () 5 I@ Pattern | @ (& D @
| I
1 | | : I | | | : |
IPD busy _I | | I I | I_ IPD busy 4 : I | |_
‘ I :
IPD Start J1 : : I | : IPD Start | 1 | ' | ‘
(IPDSTR) | | ; | : i (IPDSTR) H | : :
L | . ] | ) 1
IPD Minimun [ I T I I . IPD Minimum T j
Pattern [ } ] : i | \EDN“N Pattern | | : | | IPDMIN
¢ > ! ' | H . | !
IPDPCYC IPDPCYC
IPDPNS =1 IPDPNS =0

& 25.9.2 : 6-pattern B, 4-pattern ek s 1AL BRI E IPD

25.9.2.1PD Pattern & X &7 %

FH ] DRSS 1PD #5515 B B % [F I 2 A~ Bl PWM B¢ Rl PWM ] PWM.

filtn, NESPRE IPDPAT21_DEF MI#JIA1E N OXEB, XEM#E pattern2 E/AKMIIT /S € X =0xE: ={ll PWM_W
Fa, KM PWM_Y JF)5; patternd /AT E € X =0xB: =M PWM_V 5, KM PWM_Z F )5 .

CLBEEHE, IPDPAT43_DEF HIWIUA{E AN 0x96, IXEILE pattern 4 &l PWM_V T, 1M PWM_X Fif;
pattern 3 {1l PWM_U 53, KMl PWM_Y 5. IPDPAT65 DEF [#J#414 N Ox7D, i pattern 6 (=1l PWM
U S, R0 PW_Z §iE; pattern 5 [0 PWM_ W JF 3 AR PWM_X FFiE. (LA 25.9.3)

N TSR B BRI RS, P R EE A A7 o, A eI v B A

SFR iR
IPD_PD IPD Pattern & X 75 {7 7%

ZH Eiipa HAME
SFR_PAGE =0 IPDPAT21_DEF | IPD Pattern 2. 1 5& X OXEBH
SFR_PAGE =1 IPDPAT43_DEF | IPD Pattern 4. 3 5& X 0x96H
SFR_PAGE =2 IPDPAT65_DEF | IPD Pattern 6. 5 5& X 0x7DH
IPD_PD Hiht= A4H A fH= 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
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SFR_PAGE =1 Patternd f&/fIRIATT 5 E X Pattern3 f&E/fIRIATT 5 E X
SFR_PAGE =2 Pattern6 /I A & X Pattern5 /MK A & X
Uu. V. W Xy Y. Z Uu. 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 11:2Z 11:W 11:27
% 25.9.2: IPD_PD SFR #fii&
_ U 1 1
see v [
w [ ]
o 0
Side Y [] [
z _[1 1
Pattern @D ) ©) @ ® ®
~—— ~— ~—
IPDP:A(')I'X2E1I§DEF IPDP;A;)I’jgéDEF IPDP=A(')I')?756DEF
25.9.3 : IPD pattern ST G RSV B E
CheerGoal A% 0.20 133
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CGF002A = Sty
25.10. OCP (X #AEH)

25.10.1. dRAFTHEBIER

l R-filter

Interrupt AOCPCONT[7] Analog AOCP |
OCPIF ‘ - I-short[2:0 P16 l
& 0.15v, 0.2 0.25V, | fil
0.3V, 0.35V, 0.4V, | C-filter
I
I

0.45V, 0.5V

Pull-High

AOCPCONT[6] R-filter

Digtial OCPN

Low-pass filter
External Circuit

K| 25.10.1 : #il OCP %5 OCPN H.ITHE K
25.10.2. TR BEBRAERAEE

CGFOX2AXX /AN HIW S ARy HL s, R %7 OCP Wififizt, 4 AOCPEN=1 (% 25.10.1) ,
Rl B ONEEHL OCP B, WE OCP b #sf H TA N BRRES, RSB EREMEN |_SHORT (%
25.10.1) , 24 AOCP HJE{H KT |_SHORT ¥ & AR, HW KR PWM A 0, DURIThRZEE (MOS.
IGBT..) . DOCPEN=1 (.3 25.10.1) , TJ¥¥ OCP #=, #¥% OCP Ml /EERES] IPM LI . IPM 1)
ks PIN B #:%#: 3 DOCP, T OCP f##7.

AOCPCONT Hiht= EEH EAH = OXE7H
L OCP il 5 77
DOCPNEN | AOCPEN OPAPD | IPD | ----- |_SHORT[3:0]
A 7 6 5 4 3 2 1 0
¥ | R R RIW RW | RIW R/IW R/W R/IW
DOCPNEN 7 OCPN1# fE:
[7] 0: 2%k
1: ffige
AOCPEN AL OCP i fg:
[6] 0: %41k
1: ¥R
OPAPD OPAFH
[5] 0:1E%
1: OPAfH
IPD IPD (#1465 B A ) 2% A5 1k ¢
[4] 0 : F:T-AOCPE{AZ IIPDHLIfT L 4L
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1 2k H OPAK 2 [1]IPD HL L L s
|_ SHORT AL OCP % FiL K 16 4% - (OCPH I1:OCPIF)
[2:0] 000 : 0.15V 100 : 0.35V
001:0.2V 101 : 0.4V
010 :0.25V 110 : 0.45V
011:0.3vV 111 : 0.5V(default)

2% 25.10.1 : AOCPCONT SFR #ijit
MCU m] PLiEEX OCPST (W38 25.10.2) , DM RS ERIRA . 24 OCPST=1/, ARG+ EiiRas.

Bl OCP 0] LA B $rr Jo B a], DLkt 75 5] #2f OCP #if . it AOCPDBT (L3 25.10.2) , AfLAEE
4l OCP 0~1.291uS #1 2= BHiF ] .

BRI OCP IRA, BN . R THEEMIE, 55K 25.10.2: OCP fHEEFM PWM
M

DOCPCONT Hihl= EFH EAifH = 0x05H
7 OCP 5| %7 /7 2%

OCPST AOCPDBT[4:0] OCPC OCPMS
A 7 6 5 4 3 2 1 0
*)# | R R/W RW |RW |RW |RMW R/W R/W
OCPST OCPH IR
[7] 0 : Joid i e %

1: RIETRER. (#4%EOCPC ="0)
NANPWM Fi Ay B

AOCPDBT L OCPH A 2:H - 7] (BR1A41.67nS)

[6:2] 0~31 = 0~1.291uS ([# & }y48MHz/2)

OCPC OCPARAEIE AL

[1] MOCPAR A, {14 # HOCPC =0,
R PR, H PR U UEROCPIRS, PWMIELE N —/NPWMJE #i%
H.

OCPMS OCPH#E AL+

[0] 0: Mz
1: F Pt

% 25.10.2 : DOCPCONT SFR ##i&
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_M/LAMI

megawin family

CGFOO02A

25.11. GEN_LPF (BB

25.11.1. LPFHEHER
TR B — B B AR E SE P A% A — PPESE 28, E SRR TR e BUL RN E 5@, R a TR f iR
=5 (F25.11.1) .

y(n)

x(n) 4,?4 DFF > y(n-1)

@cTy o, : cutoff angular frequency of filter
1+ o T; T, : sampling preiod

25.11.1 : —MHr R iE R 254 A

a =

25.11.2. LPF HEHshR A& E

CGFOX2AXX N & —/Maj Fi i) — B B s g s 25, 48 25.11.2 Fio, AR SFR W3k 25.11.1 fis. A
LPF i, A KBS ECAE RN SFR 1, #RJ51H LPF & H#{EiER (GEN_LPF_ACT, W% 25.11.2) . &

Ja ] AT LPF #:1F .

LPF_GAIN % LPF.OUT

v

LPE_IN —» ?

25.11.2 : LPF 4284 Je kN S50

DFF » LPF_PREOUT

\j

SFR iR
GEN_LPF I K IE I I A S5
S ik HALE
SFR_PAGE =0 | GEN_GAIN A LPF 25 250 0x0000H
SFR_PAGE=1 | LPF_IN I FHLPFS N\ s 0x0000H
SFR_PAGE =2 | LPF_OUT i LPF g odi 0x0000H
SFR_PAGE =3 | LPF_PREOUT | i#HLPF&/a % H ¥ 0x0000H
GEN_LPF_L [ ihit= AlH | S firffi= OxO0H
T AR E R A S B
GEN_LPF[7:0]
iz
o 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W
GEN_LPF_H | Hihit= A2H | 5 fi{ti= OX00H
AR IR A S B s
GEN_LPF[15:8]
oz 7 6 5 4 3 2 1 0

KA
RIW RIW RIW RIW RIW RIW RIW RIW

136 JRAs: 0.20 CheerGoal



[|||
Iy

CGFO02A
2 25.11.1 : LPF SFR ##i&
MOTOR_CONT1 Hidik= BFH 2 {7 {H= 0xO0H
HHLAE S AEEE 1
----- MPWM | MPWM | IQIN | FOC USER_ | GEN LPF_ACT | SPFB
Az DUSEL | EN SEL | ANGSEL | PI_ACT |2 FILTER
St R/W

GEN_LPF_ACT T8 G I8 08 U 28 T
1: LPFBUE, FfHEZE
% 25.11.2 : GEN_LPF_ACT # iz
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megawin family

25.12. FG (iR KA 2885 H))

IR KA (FG) IR T HE A 55 .

25.12.1. FG #&4]

BRI LI FG 55 BL T 21 L& L

CGFOX2AXX H— N NBRSIR KR HW. B FG, LAIE %R H FG. 1 5 gk B 18] fy H i) ik b 25 mT DL
iF FGCTRL % & (& 25.12.1) . FG i EmE 25.12.1 fix.

138

FGCTRL Hhhik= 1025H HA7{H = 0x00H
FG &l 7717 8%
FG_EN - - - - FGPULSE_SEL
for 7 6 5 4 3 2 1 0
KA R R R/W R/W R/W R/W R/W R/W

FG_EN FGHi i gE:
[7] 0: 251k

1:ffgE
FGPULSE_SEL  FGHkh#ik#%:
[2:0] 000 : ik /& 3

001 : 2k ¥/ FE 1A

010 : 4ftk /& 3

011 : 8fky/JH 1A

100 : 12 fiik /3

% 25.12.1 :FG ¥ SFR
FG_EN
FG pin
12 pulses
(FGPULSE_SEL =4)
K 25.12.1 :FG #iH p
fA: 0.20 CheerGoal
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| O g
""'/ mcim\-'.'n family CGFOOZA
25.13. MDE SFR %%
25.13.1. MOTOR_CONT1 SFR
MOTOR_CONT1 Hidik= BFH S Aifl = OXO0H
LIRS A A7 8 1
MPWMDUSE MPWME IQINSE FOCANGSE USER_PI_AC GEN_LPF_AC SPFB
i 7 6 5 4 3 2 1 0
HHY X RIW RIW R/W R/W R/W RIW R/W
MPWMDUSEL MPWM /525 LLik$F
[6] 0:kEHPWM_DUTY_A /B /C (MPWMDAT, SFR Hi}i= EIH/E2H )
1: ¥ HSVPWM H/W
MPWMEN MPW Mg i 88 18 47 12 i 4 .-
[5] 0: 251
1: ffige
MPWMEN =1, ADC CH1 & CH2 [ %4
IQINSEL IQ HIRIL PI =4 N $¢
[4] 0:3kH1Q_PI_CMD SFR ( SFR_PAGE = 0 & SFR k= A6/A7 H)
1ok HEE I (REP L )
FOCANGSEL FOCHI N ik #%:
[3] 0: kR EHCPU_ANG (CPU_ANG_H & CPU_ANG_LHKI5 N\1H)
1: KESMO_ANG (fifi 5 1)
Parkadfi A8 4 Nk £ 10 /A 1
USER_PI_ACT FH P PUSS
[2] 0: 25 1EFH P
1 s H PP
GEN_LPF_ACT T8 P AR I 28 T
[1] 1: LPFEGE, MfHEE
SPFB_FILETER T PR e I A8 R
[0] 0: 2% -k
1 fFRENER

25.13.2. MOTOR_CONT2 SRF

MOTOR_CONT2 Hihik= 9FH HAIE = OxA4H
HEMLA% 1) 75 A7 48 2

DUTY_SUPRS_EN DUTY_SUPRS SVPWMMODE SVPWMPS IAESOFEN
A 7 6 5 4 3 2 1 0
Byl R/W R/W R/W R/W R/W R/W
DUTY_SUPRS_EN 7 25 LA A

[7]

0 : ZE ik & LA
1 : A o s )

CheerGoal
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CGFO02A T ey
DUTY_SUPRS 2 LA e B ((4DUTY_SUPRS_EN = 1)
[6:5] 00 : Jo s ot 2 b PR il
01 : A4
11 : 2xFEIX R AR o 2 FL R |
SVPWMMODE SVPW M gk £
[4] 0 : 7B SVPWMAE
1 : BEXSVPWMAH
SVPWMPS SVPW M H A /5
[3] 0: IEF¥(A. B. C)
1: &JF(B. A, C)
IAESOFEN WG Fi1 FEAN VR B e
[1] 0: %1k
1:ffige
KA 0.20 CheerGoal
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25.13.3.

[0]

=7 LA~ CGF002A
FOC #&fil SFR
FOCCONT Hstit= D6H S{{& = 0x00H
FOC il %7 f7 4%
Pl ESTCR INV ADC PLL SPEED
A CLEAR ADCD TRIG EN EN
7 6 5 4 3 2 1 0
H | RIW RIW RIW RIW RIW RIW RIW RIW
PICLEAR TE EPIHEH T A7 A% 1A :
(7] 0: &1k
1: g
ESTCR loFTIBHLAL L (= SMO#E T4 B A1)
[6:4] 000 : HLJREX1 100 : EEifHA/2
001 : HLyR{EX2 101 : EBifR{E/4
010 : HL7R{EX4 110 : EBi{E/8
011 : HLIf{EX8 111 : EBfi{E/16
INVADCD R[] ADC 77 17 25 H 4
[3] 0: 251k
1: ffRE
ADCTRIG ADCfil & (FHA F1 AHB):
2] 0 : PWMIHE 38 i KA
1: PWMiHE 5 /ME
PLLEN PLL P14 RE:
[1] 0: 251k
1: g
SPEEDEN SPEED PI#%Hil{# fE:
0: 221k
1: g

W4 0.20
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CGFO02A T ey
25.13.4. PI_GAIN SFR (P| £ 2318 2%)
PI_GAIN Hiht= E6H B fE= OXF7H
Pl KPx16 1 i %t £ 27 {748
IQKPGEN | -- | IDKPGEN | -- | SPKPGEN | -- | PLLKPEN | ---
s 7 6 5 4 3 2 1 0
HeH R/W R/W R/W R/W
IQKPGEN IQ KP 3 25 {# fg:
(7] 0: &1k
1: g
IDKPGEN ID KP 3 & fd fie:
(5] 0: &1k
1: g
SPKPGEN SPEED KP 1 25 {# fE:
[3] 0: %1k
1: g
PLLKPGEN PLL KP 125 {#ifE:
1] 0: &1k
1: g
142 KA 0.20 CheerGoal



CGFO02A

25.13.5. PI_TMSR SFR (PI IREAE RGBT IE08)

PI_TMSR Hihk= D7H S AfH = 0x00H
Pl PR A B o A7 A%
IQTM [ IQ TM [ IDTM | ID.TM | SP.TM | SP_.TM | PLL_TM | PLL_TM
SEL EN SEL EN SEL EN SEL EN
s 7 6 5 4 3 2 1 0
A | RW R/W R/W R/W R/W R/W R/W RW
IQ_TMSEL |QERFRE Ak £
[7] VEFSIL:
1: Faiiat
IQ_TMEN IQER EF A A A R
[6] 0: 251k
1: f#ifE
ID_TMSEL ID PR ER A %k H5:
[5] VEFSIL:
1: Fat
ID_TMEN ID PR ER A A e
[4] 0: 251k
1: f#ifkE
SP_TMSEL SPEEDR A5 0k %
[3] VEESIL:
1: Fat
SP_TMEN SPEEDR i i g
2] 0: 251k
1: {#ifE
PLL_TMSEL PLLERER R ik
[1] 0: HaEhER
1: Fat
PLL_TMEN PLLERER R X Be:
[0] 0: 251k
1: ffRE
25.13.6. SP_CYC SFR
SP_CYC b= EDH 5 firff= 0x26H
T8 PEER A7 1] A
SP-CYC[7:0]
fr 7 6 5 4 3 2 1 0
A W W W W W W W W
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CGFO02A T Sy
25.13.7. PI#ZEH¥FE SFR
SFR iR Ak
PILKI_L Pl HIKIZHR T 91H
Pl_KI_H Plﬁ%ﬂKl%éﬂzﬁ?—*ﬁ 92H
SFR_PAGE ¥ i S
SFR_PAGE =0 IQ_KI 1Q ¥ KI 2% 0x0000H
SFR_PAGE =1 ID_KI ID £ il 1) KI 25 0x0000H
SFR_PAGE =2 SPEED KI HEEHI K S35 0x0000H
SFR_PAGE =3 PLL_KI PLL 5 KI 25 0x09C4H
SFR_PAGE =4 USER_KI FH P KL S5 0x0000H
SFR Eiiipa) Hhhk
PI_KP_L Pl HIIKPSHUR 71 93H
PI_KP_H Pl HIKPZ 4 5 71 94H
SFR_PAGE % #iR R
SFR_PAGE =0 IQ_KP 1Q ¥ KP S5 0x0000H
SFR_PAGE =1 ID_KP ID £l KP 23 0x0000H
SFR_PAGE =2 SPEED_KP BRI KP 245 0x0000H
SFR_PAGE =3 PLL_KP PLL =il KP 244 0x36BOH
SFR_PAGE = 4 USER_KP R #EHI KP 28 0x0000H
SFR Eiiipa) Hhhk
PI_MAX_LMT_L | PI ##il KRR EHIR T 95H
PI_MAX_LMT_H | PI ¥l %ﬁﬁﬁ@ﬁz?&ﬁ?—*ﬁ 96H
S8 Eiiipe SArE
SFR_PAGE =0 IQ_MAX 1Q F il ) d5 R B AE OX7FFFH
SFR_PAGE =1 ID_MAX 1D 5 il () e KR AR OX7FFFH
SFR_PAGE =2 SPEED_MAX TAURE B b P e KPR A Ox7FFFH
SFR_PAGE =3 PLL_MAX PLL F il 55 KPR JE AR Ox7FFFH
SFR_PAGE = 4 USER_MAX FA P i B KPR B A 0x0000H
SFR iR Hbhl
PI_MIN_LMT L P il e/ )s FR B B (K7 B2H
PI_MIN_LMT_H Pl 2] %/J\KEE%I?EE?—% B3H
BH iR ShifE
SFR_PAGE =0 IQ_MIN 1Q il 1) fe /N B BE A 0x8001H
SFR_PAGE =1 ID_MIN ID 2 il () e /NBR AR 0x8001H
SFR_PAGE =2 SPEED_MIN TR B i e N PR B A 0x8001H
SFR_PAGE =3 PLL_MIN PLL £l B e /R BEAR 0x8001H
SFR_PAGE = 4 USER_MIN FH P i i e /N PR A 0x0000H
SFR Eiiipa) Hhhk
PI_CMD_L P &l ay S HARK 71 A6H
PI_CMD_H P il dn & H0E = A7H
BH iR ShifE
SFR_PAGE =0 IQ_CMD 1Q FEHIRI Ay 418 0x0000H
SFR_PAGE =1 ID_CMD ID #ZEHI ) s 21E 0x0000H
SFR_PAGE =2 SPEED_CMD U R 1H 0x0000H
SFR_PAGE =3 PLL_CMD PLL #4218 0x0000H
SFR_PAGE =4 USER_CMD R i dr 218 0x0000H
SFR Eiiipa) Hhhk
PI_UIL L Pl #ZEHl 5 BHR KT 9DH
PI_UI_H Pl 5 il %zﬂzﬁﬁ‘?—*ﬁ 9EH
S Eiiipe SArE
SFR_PAGE =0 IQ_Ul 1Q Il A 1 0x0000H
SFR_PAGE =1 ID_UI ID # il (A 4 1E 0x0000H
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SFR_PAGE =2 SPEED_UI B A A 0x0000H
SFR_PAGE =3 PLL_UI PLL =il AR A 0x0000H
SFR_PAGE =4 USER_UI R EHIAR A 0x0000H
SFR iR HhHE
PI_OUT L P 42 il HE BB AR 1 ACH
PI_OUT H P ¥ il H B0 = e ADH

S8 Eiiipe B ArfE
SFR_PAGE =0 IQ_OouUT 1Q il iy Hh B dfe 0x0000H
SFR_PAGE =1 ID_OUT 1D 2 il iy th s 0x0000H
SFR_PAGE =2 SPEED_OUT TAURE F b1 1 o B 0x0000H
SFR_PAGE =3 PLL_OUT PLL 2l i HH Hos 0x0000H
SFR_PAGE =4 USER_OUT FH P ) P B 200 0x0000H
SFR iR Hhhl
PI_FB L Pl 4zl s R R AEH
PI_FB H Pl 45l s i = AFH

BH Hid 5l
SFR_PAGE =0 IQ_FB 1Q %1 B I 15 e dh 0x0000H
SFR_PAGE =1 ID_FB ID 2 i) () I i 0x0000H
SFR_PAGE =2 SPEED_FB TAURE FE I I R B 0x0000H
SFR_PAGE =3 PLL_FB PLL # i = i e 0x0000H
SFR_PAGE =4 USER_FB FH P il 1 s v B4 0x0000H
SFR FBiR Hhhk
PI_KT L Pl 2] KT Z5& 751 DEH
PI_KT H Pl & KT 505751 DFH
SFR_PAGE S8 Eiiip pERIEN
SFR_PAGE =0 IQ_KT 1Q =1 KT % 0x0000H
SFR_PAGE =1 ID_KT ID #Z 411 KT 344 0x0000H
SFR_PAGE =2 SPEED_KT S KT 33 0x0000H
SFR_PAGE =3 PLL KT PLL =l 1) KT 250 0x0000H
SFR T HhhE
PI_TR L Pl ] TR ZEK 71 AAH
PI_TR_H Pl #z4l] TR ¥ & 71 ABH
SFR_PAGE ¥ Eiiipe S Ar1E
SFR_PAGE =0 IQ_TR IQ =il TR 25 0x0000H
SFR_PAGE =1 ID_TR ID #ZH1 TR &% 0x0000H
SFR_PAGE =2 SPEED_TR BRI TR 24 0x0000H
SFR_PAGE =3 PLL TR PLL ##il1 TR 244 0x0000H
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CGFO02A T ey
25.13.8. EEMNEFEIE SFR
SFR £ Hhht
SMO _D1_L FOC =il %d 1 K71y BBH
SMO_D1_H FOC F %R 1 i .
23 iR
SFR_PAGE=0 | Gs LB GS 4L Ox7FFFH
SFR_PAGE =1 | Kslide £ FEAG BT SR R I 25 2 5 Ox3E80H
SFR_PAGE =2 | SMO_ANGBAS | ittt i i Stk S 40 Ox0B2FH
SFR_PAGE =3 | Z_correction SMO Z 2 1E: Zgainmew) = Zga“‘xfzc+m°n OX7FFFH
SFR_PAGE =4 | SMO_ANG SMO i BEAti T His
SFR_PAGE=5 | BBGain 2 g—;«w i3 3 i 3 Bang-Bang % il # 23 | OX7FFFH
SFR £ Hhht
SMO_D2_L FOC %R 2 5 BDH
SMO_D2_H FOC FHI%0E 2 i —
2 iR
SFR_PAGE =0 | Fs T BT Fs 2% Ox7FFFH
SFR_PAGE =1 | Kslf T+ BEMF es i) LPF 2% 0x0064H
SFR_PAGE =3 | MaxSMCEtrror 2R 1 X 38, SMC [H Kk SMC % % OX7FFFH
SFR_PAGE =4 | EST-SP w* (PLL-P1 ¥z il % H ) Read-Only
25.13.9. FOC #% %3803 SFR
SFR #id Hudit
FOC D L FOC # il % #E 2 (K715 D4H
FOC_D_H FOC ¥l % 2 &1y D5H
2 iR BAE
SFR_PAGE =0 VD_OFFSET | d fliH FE{m#e 0x0000H
SFR_PAGE =1 VQ_OFFSET | q % 5wt 0x0000H
SFR_PAGE =3 AS A AME B 0x0000H
SFR_PAGE =4 CPU_ANG CPUS & ¥ 25 774 0x0000H
Park flParkiyi 28 i ff B 4 A\ 0x0000H
SFR_PAGE =5 FOC_ANG X % FOC fyTheta .
5: Theta {R{£.
SFR_PAGE =6 SVPWM_Amp | SVPWMZE i (il i 0x4000H
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25.13.10. MPWMCONT1 SFR
MPWMCONT1(SYNC) Hihk= E3H STAL{H = 0X00H
MPWM # il &7 17 2%
----- HALF ALL UWXZ PWMX_MOD PWMU_MOD
SWAP SWAP SWAP
A
7 6 5 4 3 2 1 0
Ky X R/W R/W R/W R/W R/W | RIW R/W
HALFSWAP FG S 3 (X\V A2 4), (Y, W A2 H#k) FiT (X, W22 46)
[6] 0: FrRuERL
1 B
ALLSWAP A A 5] PSS B (U->X , X->U. V->Y,Y->V. W->X,X->W)
[5] 0: FruERL
1 xR
UWXZSWAP U. W SIBIZZHAIX, Z5] BE #
[4] 0: FruERL
1 A
PWMX_MOD UARAICA OX)Fai Hh A e 46
[3:2] 00: 5 il (% 10: mAE M
O1: 5l & 11 KA
PWMU_MOD UAH R (U4 Bk 4
[1:0] 00: 5&HIMIK 10: mA K
O1: 5l & 11 RE
25.13.11 MPWMCONT2 SFR
MPWMCONT2(SYNC) kb= E7H A fH= OxO0H
MPWM #5625 £ 4% r
PWMZ_MOD PWMW_MOD PWMY_MOD PWMV_MOD
A
7 6 5 4 3 2 1 0
Ky R/W R/W R/W R/W R/W R/W R/W R/W
PWMZ_MOD W AR (Z)%0 A =k 5
[7:6] 00: 5K 10: HEAH
OL1: 5l & 11 KB
PWMW_MOD W AH ) (W% A e %
[5:4] 00: 35 Hilfik 10: mARK
01: sl = 11 A R
PWMY_MOD VAR (Y) 4 A = B
[3:2] 00: 35 Hilfik 10: mARK
01: sl = 11 A 2K
PWMV_MOD V A s (V)4 A R R
[1:0] 00: 35 Hilfik 10: B
01: sl = 11 A R
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25.13.11. MPWMDT SFR
MPWMDT (SYNC) Hiht= E5H H AL {H= 0x78H
AL PWM FEIX I (8] %7 77 %%
MPWMDT[7:0]
A 6 5 2 3 2 1 0
vl R/W R/W R/W R/W R/W R/W R/W R/W
25.13.12. MPWMINV SFR
MPWMINV (SYNC) Huht= E4H HA{H = 0xX00H
MPWM J AH 1% 45 25 17 %
---------- ZINV WINV YINV VINV XINV UINV
b 6 5 z 3 2 1 0
Al | X X R/W R/W R/W R/W R/W R/W
ZINV K1 PWM Z %t [ AHIE %
[5] 0: A/H
1:
WINV = PWM W i H S AHIE %
[4] 0: A/ H
1: HH
YINV il PWM Y #ii H e AHIE S
[3] 0: A/H
1:
VINV il PWM V i e AR %
[2] 0: A/H
1:
XINV K1 PWM X % S MG 5
[1] 0: A/ H
1: HH
UINV i PWM U % S AH g %
[0] 0: A/H
1:
25.13.13. MPWM DATA SFR
SFR Eiipa Huhik
MPWMDATL MPWM #5715 (SYNC) E2H
MPWMDATH MPWM #i#iE & 11 (SYNC) E1H
BH iR SAfE
SFR_PAGE =0 MPWM Cycle FLHL PWM JESIE 0x04BOH
SFR_PAGE =1 Phase A AL A M PWM 555 LA 0x0258H
SFR_PAGE =2 Phase B L B A PWM 52 LU 0x0258H
SFR_PAGE =3 Phase C HLHL C A PWM 25 B Al 0x0258H
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25.13.14. ##l OCP #4#] SFR
AOCPCONT Huhk= EEH HAifE = OXETH
Pl OCP 5 il 75 77 2%
DOCPNEN | AOCPEN OPAPD | - [ ----- |_SHORT[3:0]
I 7 6 5 4 3 2 1 0
B S| RIW RW | RIW R/W R/W RIW
DOCPNEN ¥+ OCPN f#iBE:
[7] 0: 2511
1: fiige
AOCPEN HEL OCP f§ifig:
(6] 0: %k
1: ffige
OPAPD OPAHiHL
[5] 0:IE%
1:OPA
I_ SHORT FEHL OCP % 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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25.13.15. DOCPN #5# SFR
DOCPCONT Hihk= EFH S 714 = OXO5H
$7 OCP %I % /7 2%
OCPST AOCPDBTI[4:0] OCPC OCPMS
fir 7 6 5 4 3 2 1 0
*## | R RW RW RW RW R/W R/W R/W
OCPST OCP 5 EIRZS:
[7] 0 : it imE %
1 RIEE S (B E OCPC ='0)
A PWM fiy oA s B
AOCPDBT i3 OCP fy N\ L L} ] (RN 41.67nS)
[6:2] 0~31 = 0~1.291uS ([ Jy 48MHz/2)
OCPC OCP IR H F AL
(1] * OCP &4, TEfF#iIXE OCPC =10
AR, APPSR OCPARE, PWMKLET—A PWM J& B4 H .
OCPMS OCP Ak
(] 0: HENMR
1: PR
25.13.16. IPD ##i] SFR
IPD_CTRL Hihik= ASH H A = 0x18H
WIUEA B Ao U 4% 1) 5 A7 4
IPDS IPDMIN IPDPNS | IPDCYC IPDSTR
B 7 6 5 4 3 2 1 0
KM | R R R R/W R/W R/W
IPDS IPD AR:
[7] 0:1E%
1:41
IPDMIN IPD #/)s pattern:
[6:4] 001: patternl 010: pattern2
011: pattern3 100: pattern4
101: pattern5 110: pattern6
IPDPNS IPD pattern 3 &k #%:
0: 4 pattern
=1 1. 6 pattern
IPDPCYC IPD &£ i 1
[2:1] 00: 13ms (48MHz it %) 01: 27ms (24MHz it %)
10: 54ms (12MHz it%)) 11: 110ms (6MHz it%))
IPDSTR IPD JF4f:
[0] 1: JF45 IPD
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25.13.17. IPD ¥(#& SFR

SFR #iR
IPD_PD IPD Pattern & M 27 {745

2% iR SAHfE
SFR_PAGE =0 IPDPAT21_DEF | IPD Pattern 2. 1 € X OXEBH
SFR_PAGE =1 IPDPAT43_DEF | IPD Pattern 4. 3 i€ ¥ 0x96H
SFR_PAGE =2 IPDPAT65_DEF | IPD Pattern 6. 5 5& X 0x7DH
IPD_PD Hotik= A4H 274 = 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 fE/fIRIATT 5 %E X Patternl f&/fIRIATT 5 E X
SFR_PAGE =1 Patternd f&/fIRIATT 5 E X Pattern3 f&E/fIRIA T 5 € X
SFR_PAGE =2 Pattern6 f&/fIKi4 T 5 E X Pattern5 f&E/fIRIA T 5 E X

U. V. W X\ Y. Z U. V. W X\ 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 11:2Z 11:W 11:Z
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25.13.18. BB S SFR
SFR iR
GEN_LPF I AR e i 28 240
2 iR BALE
SFR_PAGE =0 | GEN GAIN 3 H LPF 25 350 0x0000H
SFR PAGE=1 | LPF_IN I8 F L PR N\ B8 0x0000H
SFR_PAGE =2 | LPF_OUT JE FHLPF4 H s 0x0000H
SFR_PAGE =3 | LPF_PREOUT | iliJHLPF/i i i #dis 0x0000H
25.13.19. FG %778 SFR
FGCTRL Hihlk-= 1025H 71l = OX00H
FG & &7 {7 4%
FG EN FGPULSE_SEL
£z 7 6 5 4 3 2 1 0
KA R R R/W R/W R/W R/W R/W R/W
FG_EN FGHi tH f# e
[7] 0: 2%k
1: ffife
FGPULSE_SEL  FGRkih#uk#%:
[2:0] 000 : 1k A
001 : 2k /JH A
010 : 4ftk /& 3
011 : 8k /A
100 : 12 fik s/
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25.13.20. ALFrZE G 5 M XSFR

XSFR iR Hhhk FHIE
IA_L AR (la) FIADCH] HIR 731 1060H Hik
IA_H AR (la) FIADCH H 1 1061H Hik
IALPHA L CLARKEZZ # Fjadii LI (i) iK1 1062H Hik
IALPHA H CLARKEZZ # Fjadili LI (i) =71 1063H Hik
IB L BAHHL (lb) FIADCH: HAK T 1058H R
IB_H BAHHL (lb) FIADCH: H =715 1059H R
IBETA_L CLARKEZ: #: [\ RHH IR (iB) K71 105AH R
IBETA_H CLARKEZS #: [FRHH IR (IB) i 105BH R
25.13.21. HARPRAS AR HE B WA XSFR
XSFR Eip Huhik RRIE
VALPHA L(i%) ol E - U IO A A AR 1064H R
VALPHA H(i%) ol E 1 LR B A A 1065H R
VA_L(i) FHAT AR By B s B0 25 A7 2R I 2 1066H Hi
VA_H(i) KL AR By L s B0 25 A7 28 e 2T 1067H Hi
VBETA_L(i%) Bt e T HL R B A A7 A 105CH Hi
VBETA_H(i%) B 2 T HL R B A A7 A 1 105DH Hik
VB_L(i%) AT BIXB) HL E H0 48 75 A7 2 Ik 721 105EH Wi
VB_H(i%) AT BIX 5] HL s $0 408 75 A7 9% v 21 105FH Wi
25.13.22. BEMF &5 5 W% XSFR
XSFR £ Huhk FHIE
ZALPHA L EEMFIZI4 25 Za HUE 5 7 28K 1070H Wi
ZALPHA H EEMFIZI 25 Zo B¥E 2 A7 2 1 1071H H ik
ZBETA L EEMFIZH 55 ZB B Z A7 Sk 519 1068H Rk
ZBETA H EEMFIYZIY 55 ZB Bl % A7 i 10 1069H Hik
ES_IALPHA_L S IR o B 2 A7 a7 1072H Wi
ES_IALPHA H S o B 2 A7 2 1 1073H Hi
ES_EALPHA L {5 EEMF Ea 3 %7 7 20 K710 1074H Hi
ES_EALPHA_H [ EEMF Ea 3l Z7 78 im0 1075H Hi
ES_IBETA_L SRR B A A I 106AH Hi
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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Iy
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___/W

megawin family

26.SYNC

MDE 11785 MPWM [F26, % MDE SFRs #\ A i T3 ffay, HT5 SYNC F 78 RN B Hnx Lk SFR, A
SYNC BT AT {8 #B 5 5] Bsf [] 25 56 83X 2% SFRs.

SYNC

MDE [0 & 7 4%

Hihik= 8FH

5 {7 {E= 00000000B

SYNC[7:0]

7

(&)

N

w

N

[N

o

wW

&

A% (T2 SYNC)

MPWMCONT1
MPWMCONT2
MPWMDT
MPWMINV
MPWMDATAL
MPWMDATAH
CPU_ANG_L
CPU_ANG_H

VDQ_OFFSET_L
VDQ_OFFSET_H
SVPWM_AMP
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27. HEER
27.1.LQFP-48 7x7mm (AD48) #3& R~}
D
‘ D1
-
w . \
T i [IjA
S0 e .
s
SEANG PUNE]—L
o\
L1
Lo mm inch
b5 /. — . K. /. — . K.
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
E1 7.00 BSC 0.276 BSC
e 0.50 BSC 0.020 BSC
L 045 | o060 | 075 0018 | 0.024 | 0.030
L1 1.00 REF 0.039 REF
) 0° [ 35 | 7° 0° [ 35 | 7°
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27.2. 21X 7

27.2. 1. FRHELED (w/o £RAD)
K 27.1 brifELZED (w/o £6iD)

LQFP48

CGF002AADA48

T Package Pin

T Product Name

YYWWLLLLGA
‘ Lot No.
Week

Year

27.2.2. HE X B (/B 2 XAH8)
K 27.2 H & LN (fE A H e XARD)

LQFP48

CGFO002AADA48

T Package Pin

T Product Name

YYWWLLLLGA
XXXX

Customization Code No.

O

fAs: 0.20

CheerGoal
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3

iy

]
o
oy

=
28. 1T HER

28.1. RS AR

Bl 28.1 Frit ™ i 44 R

CG FO002A ADA48
Product Package
AD48 : LQFP-48

Name

CheerGoal

XXXX

28.2. HE X =B R
Customization

- R e RS, AT LA
28.2 HE ™ i A4 R
FOO2A ADA48
Package
AD48 : LQFP-48 Code NO.

CG
Product

Name

CheerGoal

4% 0.20
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29. lRAp &
BEH H AR FEOHT N2
2024/05/09 V0.00 1. ¥R
2024/08/16 V0.10 1. B XBEE
2025/08/14 V0.20 1. Ak & OE
CheerGoal
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30. BT

X, CheerGoal f{#"“CheerGoal Technology Co., Ltd.”

AR — A RREETEST. B SR N, S A T R S B B R RS, E
S K 7 b P B A 7 S % P AT AR R, R R CheerGoal DRI A 24 fo FF s 4 42 11 36 F FO AT ] 152 2
AT S

BB — CheerGoal fi 8 B O AN IR B AL &5 (0077 CELIE IR . Aot MR/ R ) At YT A1/ M A AL
Ao 2477 G OREUBA I, AR SCAR BRI TAEAR Sl k1 (ECND #7788
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