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.': PFC232 - T\IiZf
'j' PADAUK 8 fir MTP Zlsg / #l7 12 fiz ADC
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

-—

bt

H X

B2 1 8
(I O . 8
1,20 BRIEINBE oottt 8
(TR o1 = (U I = TP 8
S = PR 9
RGBT TTHER ...eeeceeeeeeeeeeieeessseeesseesssesssseessseessssessssessssesssesssnsessssessssessssessssessnsessssessnssssnsens 10
N @i a1 < U 11
(s [ 0d =1 ) TP 13
A, THBEIIR oot 13
O I TR T 5 L I = = v 13
o B SR 5 O (=¥ s VRO 14
R T 0 o 7 o SRR 14
BAAA. FEFPLET oot 15
O T - 7/ 1 == - % OO 16
R X TP 16
421, FREFFAFAEZE (ROM) ..ottt ettt 16
422, BHEIFMERE (SRAM) ...ooiieeeeeeeeeee ettt ettt enn e aae e 18
R Ty s =S RRR 19
4231,  FREZFAEB(FLAG), HiHE = 0X00 ... e 20
4.2.3.2. FPP B T AV 2547 25 (FPPEN), Hillk = OX07 ..oveeeeeceecee e, 20
4.2.3.3. FRITAFAERE(MISC), HBIE = OXTF oo 20
B3, R ettt 21
431, HERRFREFEFAERE(SP), HEE = OX02 ..o 22
B S vis T 07ee (=X O] o 11o - F RO 22
g s U 24
I D = e St 0 8 24
I = T T 24
52.1.  AMNEBERARIRE T 2R R S AE 25 (EOSCR), HHE = OXOA ..o 25
5.2.2.  AMNEBERARIR I B BT BRI oo 25
5.3. RGN E IHRC HHZERIUE ooooe oo, 26
5.3 1. BRI ettt 26
5.3.1.1. I b 32 1) 25 7R 28 (CLKMD), Hi3E = OX03 ... 27
R I =<0 o3 27
5.3. 2.0, EEBIFE I oottt 29
5.3.3. BRI oo 29
g 1Y AU 30
8.1, FHLEIALIPOR) ..ottt ettt ettt 30
oI (1= A= v (Y4 2 J O 31
R T = W 2 A = AT 32
B.4.  APEEIEALIPRSTB) ..ottt ettt ettt ettt e, 33
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

AR T = 5= v 34
AN R = E G W T (o) o= C- 1 I 34
A7 = c G W T (o) o) 2 D 35
7.3 IR oottt ettt e, 35

T . R 36
8.1. W RVFZFAEASUNTEN), HIUHE = OX04 ..o, 37
8.2.  HWHERZFFLE(INTRQ), HilE = 0X05 oo 38
8.3. WL IEZAERE (INTEGS), HiHE = OXOC oo, 38
SR S 1 o (= RO 39
8.5, HHI I IR oottt 39
8.6. AT HIZEM ..o, 40

e TR | [0 I 41
T R (O 2 B = ST 41

9.1.1. I ABFERN G TR (PADIER), Hillt = 0X0OD ...c.oooveeeeeeeeeee e 41
9.1.2. Uil B H NG HFER(PBDIER), Hillk = OXOE .....oooveeeeeeeeeeeeeeeeeee e 41
9.1.3. W ABIRZGAEIL(PA), HIHE = OXT0 oo, 41
9.1.4. I AFEHIZAERR(PAC), HBEE = OX11.iii e, 41
9.1.5. i A LRIEHI T EH(PAPH), HitE = 0X12 .o 41
9.1.6. il A FHFEHIZFAZ IR (PAPL), HilE = OX13 .o, 42
9.1.7. i B EIEFIELH(PB), HIE = OXT4 oo 42
9.1.8. il BIEHIZFAEEH(PBC), HIHE = OXT5. oo 42
9.1.9. i B EHEHlZEFRE(PBPH), Ml = OX16 ..o, 42
9.1.10. ¥ B NHIEHIZFAZER(PBPL), HilE = OX17 oo 42
T B (O v A OO 43
.21, O BIHIEIZE R oottt 43
I R (O 11 1 R =R 43
9.2.3. 1O M G T oot 44

10. TImMer / PWIM THEIER ..ot ss s sae s s ae s sae s s s s s sae s as s ae s e s an e nnesanessnessnenas 45

(O T I LR A € W K0T () TP 45
1010, THMEIT G T oottt e et e et e et e e et e e et e e e e e eeeen 45
10.1.2. TIMEITB BT ] L.ttt 46

10.2. 8 i PWM THE 2 (TIMEr2, TIMEI3) ..ot eee e 48
10.2.1. TiMer2. TimMer3 A oC ZEE i oo eeeeeeee e e e et e e e e eeee 49

10.2.1.1.  Timer2 EIRZFFRE(TM2B), Hillk = 0X09.....ooieeeieeeeeeeeeeeeeeeeeee e 49
10.2.1.2.  Timer2 it Ea(TM2CT), HihE = OXTD oo 49
10.2.1.3.  Timer2 3R 1EAE(TM2S), il = OXTE ..o 49
10.2.1.4.  Timer2 ZH] F4E2%(TM2C), HIHE = OXTC ovvieeeeeeeeeeeeeee e 50
10.2.1.5.  Timer3 iHHEHF/EH(TM3CT), Hidk = 0X33 ..o 50
10.2.1.6.  Timer3 M HHZFAE25(TM3S), HIE= 0X34..ooeieeeiiee e, 51
10.2.1.7.  Timer3 EIRZFAFRE(TM3B), il = 0X35....coieieieeeeeeeeeeeeeeeeeeee e 51
10.2.1.8.  Timer3 %% 7E25(TM3C), Hillk = OX32. oo, 51
10.2.2. fHH Timer2 FAAEEHATEIE oot 52
10.2.3. M H Timer2 P74 8 AL PWM BT ..ot 53
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PADAUK 8 bz MTP ELH i 12 A2 ADC

10.2.4. M Timer2 P4 6 A7 PWM BT ..ot 54
T T K v LY IR O 54
10.3.1. PWIM T oottt n et n et en e 54
10.3.2. BRI EIHE B oottt ettt 55
10.3.3. 11 AL PWM A EBE T AN 2R e 56
10.3.4.  11bit PWM TF B2 A Do i T ettt n e enes 57
10.3.4.1.  PWMGO =75 7 #(PWMGOC), Hilt= 0X20.......ccviviviriiiiiiiieieeciee e 57
10.3.4.2. PWMGO 7 #7572 (PWMGOS), HibE= OX21 oo 57
10.3.4.3. PWMGO 5= th AL 725 (PWMGODTH), il = 0X22....ocovevivieeeeeee 57
10.3.4.4. PWMGO 575 LKA, 5 A7 2% (PWMGODTL), Hidik = 0X23 .o 57
10.3.4.5. PWMGO i3 I [R &1 7547 45 (PWMGOCUBH), Hihk=0x24 ........ccoecveeve. 58
10.3.4.6. PWMGO % I BRAGA 547 25 (PWMGOCUBL), k= 0x25.......cccveveveevnae. 58
10.3.4.7. PWMG1 #7557 #5(PWMGTC), HilE= 0X26.......coviveeieeiceeieeeeeeeeee 58
10.3.4.8. PWMG1 3 iEF2(PWMGTS), Hitk= 0X27 ..o 58
10.3.4.9. PWMGT 5 LM FEA(PWMGTDTH), Hilik = 0Xx28...coovveeceeeecceeee 59
10.3.4.10. PWMG1 (525 UARSL A2 (PWMG1DTL), Hidlk = 0X29 ..oovoevceeeecee 59
10.3.4.11. PWMGH1 i3 IR &AL 547 85 (PWMG1CUBH), Hibk= Ox2A.........cocevevee. 59
10.3.4.12. PWMG1 5 I FRAKALZF A7 23 (PWMGT1CUBL), HitiE= 0Xx2B ...coovevvieeieee 59
10.3.4.13. PWMG2 & 17 25(PWMG2C), Hiht= 0X2C ...ooveeeeeeeeeeeeeeeeeeeeeeeeee, 59
10.3.4.14. PWMG2 i 51724 (PWMG2S), Hi3E= 0X2D ...oooovveeeeeeeeeeeeeeeeeeeeeees 60
10.3.4.15. PWMG2 5% iR 728 (PWMG2DTH), Hililk = OX2E.......ccoceeeveeecree. 60
10.3.4.16. PWMG2 575 UARA, A7 2% (PWMG2DTL), Hidlk = OX2F ..o 60
10.3.4.17. PWMG2 it I [R &AL 27 17 2 (PWMG2CUBH), Hihik= 0Xx30 ...c.oovevvienriienrine. 60
10.3.4.18. PWMG2 ¥ I FRARAL 2717 25 (PWMG2CUBL), #idik= 0x31 ..o 60
10.3.5. P HAMEX AT PWIM BTETE] oot 61
14, BEBRIIBE ooveeeeeeeereeereeesesse e sss e sesse e se e sssae e ae e sssae s s aeseeaese s eaeseesese s eae s eaese s ese s eaenensesersnananes 63
g T T B OO 63
1M1.1.1. I HI AR (GPCC), HIHES OX18 ..o 64
11.1.2. WS IEIRFIEE(GPCS), HIHE = 0X19 oo 64
11.1.3. ATEZBFEHLIE (Vintermal R) eeeereeereesereemereeseseesessesssssesssssessssesssesssssssssssssssssssessssessssssnsseseans 65

o T g = = R 67
11.1.5. i ELEL 2R A Bandgap B2 FLR A A v 68
11,2, VDD 2 Al B S 7 A B ettt 69
O T N (O] 2N -5 OO 70
11.3.1. OPA ELETER TN .ottt ettt n e eee e 70
11.3.2. OPA TR E TN oottt ettt ne e e eeeeennnas 70
11.3.3. OPA | 271725 (OPAC), HiHE = OXTA oo 71
11.3.4. OPA L iHZ1E22(OPAOFS), itk = OXO07 ...ooeeeeeeeeeeeeeeeeeeeeeeeeee e 71
1.4, BB FFEHE(ADC) TR ettt 72
1141, AD I NTESR oot 73
11.4.2. FEFEBTETHLIE oottt 73
11.4.3. ADC FFEFIETE ..ottt ettt n e 73
1144, TRB BT ..ottt ettt ee et 73
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

12.
13.

14.

15.

1145, FHF ADC ... ettt ettt 74
11.4.8.  ADC A 2 T B oot e e e et e et e et et e et te et e e e et e e et en e e et n e e 75
11.4.6.1.  ADC F%H|ZF 172 (ADCC), HitE = 0X35....oieieceeeeeeeeeeeeee e, 75
11.4.6.2. ADC A F2H(ADCM), HitE = 0X36 .ovvveeiieeicieicieceeeee e 75
11.4.6.3.  ADC ¥ #1725 (ADCRGC), Hillk = 0X39 ...oveeeeeeeeeeeeeeeeeee e, 76
11.4.6.4. ADC FIEE AL AE2(ADCRH), il = 0X37 oo, 76
11.4.6.5. ADC HHRIKNL 75 F 25 (ADCRL), Hilik = 0X38....cuviviiiiicicieeceeeeee 76

(T OO 77
11.51. FeEBiaEX R RE(MULOP), HilE = OX08....c.ecveieeeeeeeeeeeee e 77
11.5.2. ik aes Bim 7 FAF A (MULRH), il = 0X09 ..o 77
=y = = 1R 78
BETETTIE wveueueeeesssseessessss e s s s s e e e s s e et A Re AR e A b e Re e R Ae RS e R A e AeReRE R A e ReRe et eeae e rnntnaas 79
TR D o X v TSRO 79
13,2, BRIEBETERETR Lottt n e 79
13.3. TEFREETE (ON-B0Ard WIHING) ..oveieeeeeeeeeee ettt 80
= R R < 81
(O T o N (= AR 81
N e OO 81
14.3. ILRC HE5 VDD 36 R HHZZ I .. oot e, 83
14.4. IHRC #iR 5 VDD S5 R HIZLE RHER] 16MHZ) oo 84
14.5. ILRC HIF GIREE IR HIZEI oot 84
14.6. IHRC #iiZ 55 56 RHHZR I GREUER] 16MHZ) oo, 85
14.7. TAFHRS VDD, RGP CLK=ILRC/N BHZEE ..vovieeeeeeeeeee s 85
14.8. TAFHS VDD, RGP CLK=IHRC/N FHZERE] ..oovcce s 86
14.9. TAEHS VDD. RGN CLK=32KHZ EOSC/N BHZEE] ..o, 86
14.10. TAEHIA S VDD, RGNt CLK=1MHZ EOSC/N HIZRE] ..o 87
14.11. TAEHIR S VDD, RGNt CLK=4MHz EOSC/N HIZRE] ..o 87
14.12. 5| i R EEIR (lon) SIE FEIR(loL) BIZRIE e, 88
14.13. I B HE SICHE(VIVIL) BHZRIED oo 89
b I ey A N A=< 551 PR 89
14.15. FE B (Ipp) 58 L HETT(Ips) BRI oo, 90
=T o 91
(TR TR = RO 92
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PFC232 - Tk
8 fif MTP & 5 Hl7 12 f2 ADC

PADAUK
BAT i 52
& T H # # R
0.00 2019/08/23 YRR
1. EHEE AR Voo LVR%. Peye
2. BMEIE. B8, 125
0.01 2021/09/17 | 3. &k 1.1, 4.2.3.3. 4.4, 521, 53.1.1. 5.3.3. 6.2. 7.1. 9.1.1. 9.2.3. 11.1.1.
11.1.2. 11.2. 11.3. 11.3.3. 11.4. 1145, 11.4.6.2. 1412
4. Bk s, B7. B 32
%ﬁ:
(=]

TEfER IC 8, B4 MINETYEE PFC232 fH2<i) APN (M AERE ST o APN F#it A

http://www.padauk.com.tw/cn/technical/index.aspx
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.gj: PFC232 - T/

')” PADAUK 8 iz MTP RU8 -3 12 iz ADC

1. BEPUSRRR
1.1. Rtk

& =T (High EFT) #&75
FEAE T AC HLURAE LR, BHZSBE s ) 5 BERGmBT TR RE I 1Y,
BA R EFT flllEEsk (24KV) 7 e

& {ERETEHE: -40°C ~85°C

& ESD>8KV

1.2. RGIhEE

2KW MTP &4 a4~ FPPA ot il (A %A% 1000 70

128 Bytes #¥i = [al i 1> FPPA g fd H]

—ANEEE 16 B 5E I %

A 8 AL fE PWM A= s

=4 11 EEEPE PWM A s

PRAE— AN L AR

et —MsFEBORE (OPA)

PEOL 1T 8x8 fifi {-Ifeik 4%

14 A~ 10 511, A RE R Ed TR s

B4 10 5l A A RSl RE

X TR E ML D RE ) 1O, A5 T ok T e 36 10 Mol PR B8 - L MG R e
W& Bandgap FEERSEME 1.2V SH K

&K 12 J#iE 12 fif ADC, Hr—AM#EiEk | T W& bandgap % Hi B¢ 0.25*VDD
Jeft ADC 2 mHEEm: NI, P& VDD, bandgap (1.2V) , 4V, 3V, 2V
IR SRR G A NEEEIIR G A A AR 5 2

P& VDD/2 fm & HLE = AE A, PISCREROK 5%9 fFEM LCD BF

8 Bt LVR B4 E, M 1.8V 2 4.5V

4 AN A1 i B

L IR JBR ZBE JBE 2R JER JEE 2R 2BR JBR 2BE 2R 2EE JEE 2NK 2R N 4

1.3. CPU &5

TAEER: P4 FPPA™ Ab3 8 038 M ek o — A 7R TTis R

89 &R 4

YR AR AR A (1T R4

AR U 5 PR HE AR AR B R M AR TR P

MO AT U R BRI 3 TR, FH SO 77 fik 2% B AT 2440 1) 42 S0k B2 A0 B 48 46 1 (index pointer)
AP AR BEAS 1) B AR A A MTP FE 28 10 = 2% BT

L B JBR JBE R N 2
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.!j: PFC232 - TAk%

')® PADAUK 8 fir MTP Bl - HlHr 12 iz ADC
1.4. HIEER

PFC232-S08: SOP8 (150mil);
PFC232-D08: DIP8 (300mil);
PFC232-S14: SOP14 (150mil);
PFC232-D14: DIP14 (300mil);
PFC232-S16: SOP16 (150mil);
PFC232-D16: DIP16 (300mil);

L B JBR JBR JBR N 2
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v’ PFC232 - T\

'gﬁﬂ%% 8 fir MTP Bl & /7 12 £2 ADC
2. RGN FHER

PFC232 & —Aif ADC. FFATALHE. 5E4&, DL MTP NIEFAEEEREA AL TR RS, thAbFL 28 BAT 5 > A B
FgG. ‘BT RISC 228y 3Enl, 3575 (Field Programmable Processor Array Fili% nf 4 feAb 3 2K 1) BoR EF).
K482 AT A AR & — AN e 2 B, A /D3R4 (a8 ik 6 4 75 B N8 4 8 1.

PFC232 N & 2KW MTP 27 7ff#s L J 128 B fefifi o, AL FPPA S TAE(EH .
PFC232 W& 12 @18 12 7343 AID ¥ irds, Hrh—iBiE WM&t Bandgap 7% Hik 8L 0.25*VDD.

PFC232 it —A~ 16 Az FiH40a (Timer16). WA 8 frit3#%(Timer2. Timer3)f1 3 A~ 11 firit%ds
(PWMGO. PWMG1. PWMG2). [ Timer16 24k, HAHE2s#0aE 4L PWM B E.

PFC232 it fit— Mg Fkss (OPA) « ffFLLEi S, IXsh LCD () VDD/2 1w B H s AE a2 DA in o g4
IEE IR 8x8 T ffafeE e .

/\ /\

8x8
multiplier

Interrupt
Controller

2KW MTP <:>

16-bit Timer

10 Ports

128 Bytes
SRAM

sNg J0Ss800.d [EUISI|

sng |edeudiliay |euleud|

12-bit ADC
Band-gap <:>

8-bit
Timer/ PWM
x2

POR/LVR

> P [<=>

Watchdog <:>
Timer

11-bit
PWM
Generator X3

Comparator

Power
Management <:> Operational

Amplifier

V V

Page 10 of 94




3} PFC232 - T\
J* eaoauk

' 8 fif MTP & 5 Hl7 12 f2 ADC

3. I K&Thee v ¥

VDD/AVDD (] [6] GND/AGND
PAG6 [7] Pa4
PA5 [6] PA3
PB7 [5] PB1

PFC232-S08 (SOP8-150mil)
PFC232-D08 (DIP8-300mil)

vop/avop [1_|@ U/ [[12] GND/AGND
PA7 [2] [13] Pao
PA6 [3 | [2] Prs
PA5 [4 | [11] PA3
PB7 [5_ [0 P83
PB4 [6 | [5] P81
Pe5 [7 | [ | PBO

PFC232-S14 (SOP14-150mil)
PFC232-D14 (DIP14-300mil)

vop/avoD [ |@ U/ [[16 ] GND/AGND
PA7  [2] [15] PAO
PA6 [37] [14] PA4
PAs 4] [13] PA3
PB7 [5] [12]] PB3
PB4 [(6 [11] P8B!
PB5 [7_ [0] PBO
PB6 [ 8 [ 0] PB2

PFC232-S16 (SOP16-150mil)
PFC232-D16 (DIP16-300mil)

H#R: PFC232 KI5 HEFI, 5 PMC232/PMS232 HAMHZE .
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PFC232 - T\%k

PADAUK 8 fir MTP Rl & /#1712 £2 ADC
O\ RERThRE
5| & MR | SMER
LR 110 | b | Fhe | med? | RR | i PWM VvDD/2 | ADC OPA " " s
2T =X A
CcO
PAO | N v v CIN- PGOPWM | COM2 | AD10 | OPO INTO
CIN+
TM2PWM
PA3 | N v v CIN- PG2PWM COM4 | AD8 | OPIN- v
CIN+ OPIN+
PAA| N | V| VAN CIN. | PGTPWM | COM3 | AD9 | o~ | INT1A
PAS | N [ N | V[ PG2PWM VA
PAG| v | V| VN[N v
PA7 | N | VI VAN
PBO | N v v COM1 | ADO INT1
AD1
PB1| v [ N | N |V Vref
TM2PWM
PRE PG2PWM AD2
PB3 PG2PWM | COM5 | AD3
TM2PWM
PB4 | N | v | V| W PGOPWM AD4
TM3PWM
PB5 | N v v PGOPWM AD5 INTOA
TM3PWM
PB6 | N v v CIN- PG1PWM AD6 | OPIN-
TM3PWM
PB7 | N v v CIN- PG1PWM AD7 | OPIN-
VDD N
AVDD
GND N
AGND

HE

1A /O SR EAT : E R A &% ; CMOS Hi [ JEHERT .
2. H3E5| IRy PWM o L, 10 D B aifs
3. 24 PAS Sl JIBCE AR, 0 T FRZmE ST TIRE I RS, 84 33Q A
4. i B A A 3R PG2PWM ik £ PAS.

5.VDD £ IC Hii, AVDD NEIER . £ 1C N#8, AVDD 5 VDD #%7E—ji(double bonding), i #4E HAH
)5 B

6. GND 2 IC #3t 5| i, 117 AGND 251 il 7£ IC P9, AGND 5 GND i#/£—k(double bonding),
T 418 9 A 7] 51 B
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PADAUK

PFC232 - Tk
8 fif MTP & 5 Hl7 12 f2 ADC

4. PRLAFEZE (CPU)

4.1. ThReHiR

PFC232 WM MLFEE L. FPPAO Al FPPA1, {EfF—/MbFE o dE.
a. HAR B IR P T g SR iR AT B

b. H CLHIHERARET IR AR At B AR PP T+ s AR 7 AT

c. HTHRINE
A RS LME SR T R«

f—A FPPA #4 B SRR P TH A R4 H AT RE P, bn B3 A48 USSR AZ RS, kRS
HONBERERAE . FEFIXFE4EH, FPPAO Al FPPA1 v LIS HUAT H 2T, A RIIEAT B RLRE .

4.1.1. FACE BT TR

FPPAO fil FPPA1 3= 2K words MTP 2 /7 /7-fi 2%, 128 bytes %#ii SRAM LUK AT A 1) 10 11, X #H 4~ FPPA
P % E OIS EE MR I BRI, DA T3 . O A B — A TAE R L g g FPPAO Al
FPPA1 X R A . B 1 Fik v FPPAO F1 FPPAT T EHE B DL K A 2 1. T FPPAO i s, AR 5K
F G F A RGN AT, WE: FPPAO ZE55 (M-1) , % M A% (M+1) I Bh R IHATIERE . Xt F
FPPA1 T &, HAEFPI AR &M RGN PP HAT — ok, Wi FPPAT S (N-1) , 25 N FIZE (N+1) Ifof

JAIHATRET -

518

2KW MTP
BFAE o

[

128 bytes
¥4 SRAM

[

10 30

errree] TLTLTLTLILL

(M-1)n M M+1),
|

ARG BE

CEw | || ||

sl

(N-1)n

FPPA0 #/TEFF

FPPA1 #7782

K 1. FPPA HLICZUH LUK SEAT 7

A FPPA Bt EE BN KRG LR RS, B, WRARSGH £ 8MHz, FPPAO fl FPPAT %4> 4

f£ AMHz I B0 TAF. FPPA FLICH DUBN fLVF& A7 S ik ezl L EAE,

Hf FPPAO & #)4
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PFC232 - TMI%k
PADAUK 8 fir MTP Rl & /#1712 £2 ADC

l-?“

| ——,

. RGVIHELKEMN FPPAO F4h, FPPA1 mJ L P IR R ERAT A H. FPPAO 1 FPPA1 AJ DA#
FPPAO 8¢ FPPA1 HH{T—/MEH, B EHAASX— FPPA ¥.0.

4.1.2. BB E T TAERSK

TS 1) B 7 WL B W SR AN T G AT A B RE I 5 HL, PFC232 Ib$fft s —Ab B s TAERR, B
KIEHEG AP M ANE T TAERAYET G, FPPA1 I64EH, HH FPPAO ZH#EM. K 2
R TR FPPA BN FFE, FPPA1 &2, H FPPAO iEEL.

SRR

G IR . F | |
| [FiTEE o _ |
! IR
! {23 E (M-1)| My, (M), (M+2)y, (M+3)y, |(M+4),,

[ [

2KW MTP !

RFfeies ] | |
i REbna0 PITrIrrnsrmss,ss,sr s s
fptulyiuisiuiuiuigipiyioil FPPAO ;5§

128 5% i FPPAT 2

BnefE [0 | '

: B EEE
s [ERIRA
o l ~,
B e nm FPPA1 } 2 3
| [RERGT
Bl 2: — AN s TAER U IR 7
4.1.3. B

FEFP TS (PC) il F— M UTHE A kbl 7fERANEL AR T E3s & A by, DUEf 2%
NG F MFR A7 A 2R B o FELE4R 4, 153 AR A A0 T2 17 1 FH #1822 ORI 5 TN — AN BB BUAR 7 488
PFC232 f&/F i 3gs A K E & 11 . FEMEE AR, FPPAO LR T8 A 0. FPPA1 A 1. X4rhlr A0,
FERF B as 2Bk 31 0x10 IR S5 A2 7 4k . FPPAO F1 FPPAT #5ELA % [ Bk ST FORE B 88 ke s i LA
PAT M o
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PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

.
H
i,

4.1.4. BRFEH

PR T TR TREFEH

FFHUG, FPPAO I FPPA1 FIFEFF - 4f Huhik 437 /& 0x000 AT 0x001. H i Al 45 F2 F¢ i N 1 Mk & 0x010,
i B AH FPPAQ 4 et hibi ik s . PFC232 HBEAAFLE MWKl 3 B, W4~ FPPA FIALEE 5 AR AR
M EAE R — MEF A, BT WGtk A0 ep W N D bk Ak, AT B ST AR ARG AT DA JSOTE R 77 fif AT
AL E, A ERE . JFHLUE, B EEHdT FPPAOBoot, HH B WG RGVIMEILAE e FPPA
5T

.romadr 0x00
// Program Begin
goto FPPAOBoot;
gofto FPPA1Boot;
YASSRE) ) e —
-romadr 0x010
pushar;
tOsn intrq.0; /PA.OISR
goto ISR_PAQ;
tOsn intrq.1; /PB.0ISR

goto ISR_PBO;
Heemene H IR 5 P 25 -

Y/ ) T o s —
FPPAOBoot: <€
/- FPPAOZT#4E. ..

FPPAO JHE

FPPAOLoop: FHEE

goto FPPAOLoop:

/-FPPAQ 25 2% -

Hee—m-FPPA1 B S5 H -

FPPA1Boot: <€

H—-FPPA1##54E ..

FPPA1LoOp: FPPAT 5
TR

goto FPPA1Loop:
H————FPPA1 /7 £ -

K 3: WA Ab B T TARRE A AL 45

—AMEE BT TEEATRFSH

JFHUE, FPPAO HIFE/F I 4tk =& 0x000, Ak 35 F2 7 A Ctik2 0x010, — MEBE T TARR T
HIRE 7 458 S GE I A LRSS AR R, TPHLE, AR FPRe Atk 0x000 JHIA R 44AT .
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® PFC232 - Tk&k
'j PADAUK 8 fir MTP Bl & /7 12 £2 ADC

i,

4.1.5. EARMNZHE T

HAMZH R TT (ALU) R REBBEAR . B, AR RIS A IG. 1850 BE 5 AT LU
54 BIngssk SRAM F iy, MRS R TSN RINgEo SRAM. FPPAO A1 FPPA1 7 HAH M it #84F F
HA4r=E ALU (198 A .

4.2. TH1Ees

4.21. BF7fE# (ROM)

PFC232 KR A 8 iC 242 MTP (Rf Zkgmfs) , FISRIFEEE (A5 BdE. E#RATRAL) M
BEPATHRE 54 . PFC232 [P 17fif s 25 8N 2K words, WIER 1 FizR.

HfrzJa, FPPAO [M#4athtZ 0x000, FPPAT [#]4GHLER: 0x001, Hlr A FI7E 0x010, HA7 FPPAQO
REAEH BT Dh e -

MTP 7£fi #5 MHLIE“OX7EO to OX7FF" it R4 H, M“0x001 ~ OxO0F”#1“0x011~0x7 DF"Hi ki 7% [a] & H F 1)
FEFaSE] . Hihk 0x001 AP/~ FPPA HTiUf FPPA1 Withhhl, A FPPA Hooi= i P fe v sk .

MTP Fefr A7 fifias i e 32 M HbhE == R W OR B 245 R, e Kehd, 7o 555,

Huht Thee
0x000 FPPAO ji2 il — goto #54
0x001 FPPA1 84l — goto 154
0x002 FHFRET X

Ox00F i & FE P IX
0x010 e N I ik
0x011 ¥ #FE P X

0x7D7 S FF2 P X
0x7EO0 ARG fEH

OX7FF R

#*1: PFC232 TP At a4ty
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3} PFC232 - T\
Lem%

' 8 fif MTP & 5 Hl7 12 f2 ADC

PR T TR TR S IH T
K287 17— MIT, MAWAE AT TR, FPA S T

Bk ek

0x000 FPPAO 245 il — goto f§ 4 (goto
0x020)

0x001 FPPA1 f2/ 746

0x00F goto Ox1A1 4% FPPA1 f2 /%
0x010 Hrlbi A\ bk 45 FPPAO)

0x01F WA &5 R (G T P FR 7 R /N)
0x020 FPPAO 27 144

0x1A0 FPPAO &7 45
0x1A1 P2 FPPA1 27

Ox7DF FPPA1 & 745 R
0x7EO0 ARG fEH

Ox7FF ARG fEH
2 2: WANKACEL T TAERB 2 B2 7 A7 2% 20 BC 22 1)

— A CE BT TR TP as 20 BT
HfEH A FPPA AR, B RE P A4 XS AT LA 7 B 1) FPPAO, 3% 3 R s P A7l 4% 70 i

T
=

Hihk Thek
0x000 | FPPAO A2 a4kl
0x001 FPPAO 27 1 1h
0x002 | HFHEMFKX

0x00F | goto $& 4 (goto 0x020)
0x010 | " A\ Fitthdk
0x011 HWTRE T

Ox01F | e P & R (R T FE /7 KAD)
0x020 | fEHIFEREFIX

Ox7DF | [#HERFX
Ox7E0 | R&GifdiH

Ox7FF | RGiMEH
R 3 A H AT TARRE R P A7 il 4% 73 T S 01
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

.
i,

4.2.2. BELHEE (SRAM)

K 4 BRT PFC232 a7t sy g5 M LU A, BT A i) SRAM Bl 7t 25 v] LLiE ik FPPAO 1 FPPA1
16 1 ANB R A B B S N o A7 20T DL T B A . b4 SRAM B At 45 18 78 24 (A% A7 BT
EIERE IS4 AI FPPAO. FPPAT HMERRIE 1244

FPPAQ 1 FPPA1 FUHERR I IZARRE /2 Shar AR, FF & XEEFRFiE3sH . FPPAO A1 FPPA1
Mot st HEAR AR A S & H E L, FPPAO A FPPA1 Ft i ZE ( HERR IR B A& A P & k5 - MERRICAZ AR
] e 4 R e, ALl A sh &

X TEEAF R 21 55 Bl A7 2 P AR B 4R Bt R S Bt bk, i 1R 0t A7 2 8 mT LA e 15 £
RO TR AF U A 2 R . th T HRE 1 y 8 iz, PFC232 (1) 128 A 15 Mt A7 fif 4% 4l nT AR
PRI A B & RATH o

fr 3k H e XAE RAM [X ) 0x00 % Ox3F 45 [d] .

ﬂhtﬂ: 7 N
0x00 .
g
&3]
ﬁﬁ 4_.[ FPPAO
FPPAO Ak
: HoiE
FPPA1 3tk — [FPA1
e
Ox7F . v

K 4. B A7fk s 4 i A i
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LN PFC232 - T
L PADAUK 8 bz MTP ELH i 12 A2 ADC
4.2.3. RGHFFE
PFC232 (1) 75 7 #s ik 7% [8] 5 4R A7 i 25 18] . MTP 25 75 (8] =3 B AT,
PLF A& PFC232 )85 75 A7 A7 bk % 1] B4 A -
+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG FPPEN SP | CLKMD | INTEN | INTRQ | T16M | OPAOFS
0x08|  MULOP MULRH/TM2B | EOSCR - INTEGS | PADIER | PBDIER -
0x10 PA PAC PAPH | PAPL PB PBC PBPH | PBPL
0x18 GPCC GPCS OPAC ; TM2C | TM2CT | TM2S | MiIsC
0x20|  PWMGOC pwMGos || MEO- | PWMGO-| PWMGO- | PAMGO- 1 L vis1c | Pwvcts
DTH DTL cuBH | cuBL
ox28| PWMGIDTH | PwmeipTL || MCT PWMGT L eac | Pumcas | TVMOS | PAYMEZ
CUBH | CUBL DTH DTL
0x30| PWMG2CUBH | PWMG2CUBL | TM3C | TM3CT | TM3S | ADCC | ADCM | ADCRH
0x38| TM3B/ADCRL | ADCRGC ; - ; ; - -

GPCC: i #7517 48

GPCS: Wi aRikie #1728

OPAC: OPA #2717 5%

TM2C | TM3C: Timer2 / Timer3 % il & 17 2%
TM2CT/ TM3CT: Timer2 / Timer3 32517 2%
TM2S | TM3S: Timer2 / Timer3 73175 17 4%
MISC: ZRT0 25 A7 4%

PWMGOC | PWMG1C | PWMG2C:

PWMGO / PWMG1 / PWMG2 | % 17 %
PWMGOS | PWMG1S | PWMG2S:

PWMGO / PWMG1 / PWMG2 /3 45125 17 %

FLAG: br&arfid%

FPPEN: FPP HijGfu i %517 2%
SP: MRk TREHF AE AR

CLKMD: x| 75 77 4%

INTEN: i fo V27 47 2

INTRQ: i 3R 25 17 4%

T16M: Timer16 %l %5 /7 %%
OPAOFS: OPA &ii 217 e
MULOP: Feik#%ia Hn R 251745
MOLRH: Feikés g R w1 5179
TM2B | TM3B: Timer2/ Timer3 L [R 2717 2%

EOSCR: ANl di i 377 #5345 1l 27 17 7% PWMGODTH | PWMG1DTH | PWMG2DTH:
INTEGS: il ik #5245 47 4% PWMGO / PWMG1 / PWMG2 14 I F e 37 75 17 25
PADIER: i H A $UF4i N J5 H 27 47 4% PWMGODTL | PWMG1DTL | PWMG2DTL:
PBDIER: il B HUv i N i Jil & A7 4 PWMGO / PWMG1 / PWMG2 1% I FRAR AL % 4745

PWMGOCUBH | PWMG1CUBH | PWMG2CUBH:
PWMGO / PWMG1 / PWMG2 5 %5 L i o7 2577 A
PWMGOCUBL | PWMG1CUBL | PWMG2CUBL:
PWMGO / PWMG1 / PWMG2 15 %% AR A 27 17 2%
ADCC: ADC fziil 27 17 4%

ADCM: ADC Hx(% il 25 /7 4%

ADCRH /ADCRL: ADC ¥l mi/fik 727178
ADCRGC: ADC i izl %517 5%

PA: i 1 A s 25 A7 4

PAC: i A $5 | & 174
PAPH: 30 A bhifsi 25947 28
PAPL: i FI A R R0 ] 2 A7 4%
PB: il B 4 7 A7 4%

PBC: i1 B x| %77 4
PBPH: i B L Fi il & 17 5%
PBPL: i F B R il 4 £ 4%
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i,

]

PADAUK

PFC232 - Tk
8 fif MTP & 5 Hl7 12 f2 ADC

4.2.31. IREFHER(FLAG), Hilk =0x00

hr | WIdGME | BIB # R
7-4 - - TREE . 3% 4 MEAE N7
3 - W | OV Gititrd) o MECFEEE TN, X—MREN 1.
AC CHBIEAIFRE) o WA, A s E N 1:
2 - WIS | ()RR T g 5 AR kAL
(2)Fas B, AT ) e L.
1 ] - C (HHitrE) o AWANZMET, WAREN 1. ()INEEHEF LN (2)ikiEsHA
AL o HERIAR IS 7 RN BR ) shift 17 4 5200
0 - WIE | Z (F) o WADEBEREN 1, UEARSGEHEEENERE 0 BUKREIEE.

4.2.3.2. FPPA BTRoVF & f2a%(FPPEN), itk = 0x01

b | BIE | WIS # R

7-2 - - | RE

1 0 B |FPPA1 S SRARIRIEH FPPAT.  0/1: {=H/AH
0 1 BE/'5 | FPPAO JS . BLArR RG] FPPAO.  0/1: {=H/HH

4.2.3.3. ZHIMFHEBR(MISC), Hibt = 0x1F

& | weE | ws b
76| - C . s o
MM E . EOSC EREI, A5 FFHuR,
5 0 HE 0: IEHMefs, Mefgnsa] 4 3000 ILRC B4
1. PRmalE, MefRES (A A 45 ILRC )
s o | |t VDD lE bR,
071, {1 1 A COrECATT DA
3 i T
| LUR e
2 O 1S Nou mm s e
A Bl B ]
00: 8K /M ILRC %t & 1
1-0 00 HE 01: 16K 4™ ILRC I} 4t & #H
10: 64K 4 ILRC 4t & #A
11: 256K ™ ILRC B4 & 81
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| ¢ PFC232 - TI&k
Tj PADAUK 8 Az MTP &l 77 12 i ADC

4.3. AR

TERRAN A BB T (I HE R FR 2 FH SR T 51 MERRAF i 28 MO TOE0, 12240 A2 FH SR AZ it T2 17 1 SR i A8 B A S 50 1 B
Jis HERRIRENFAAAE (SP) MHhhl/2 0x02. MEARIREFIAIEE 8 7, HEMRIFiEa & 5%5dE SRAM 2L, Frbl
HER AT i 35 (10450 A2k 000 FF4h, FEAE 128 LA, AnTLUEE 128 2797, FPPAO 1 FPPAT i H iy HEAR
TEft A A0 AT DL B P i@ e e MEAR TR AT 2 A7 B R A 2, ks FPPAO Al FPPA1 [ MERR TR £ H A7 % FE A2 T 11,
DAL R G RE . R BR R T Wl fE ASM JE41E S N e SRk

i,

- ROMADR 0
GOTO  FPPAO
GOTO  FPPA1

- RAMADR 0 Il $hE2s 75 7+ 0x100
WORD  StackO [1] /114~ WORD
WORD  Stack1 [2] /1 24~ WORD

FPPAO:
SP =  StackO; /I ¥8 € Stack0 % FPPAO fii H,
Il ReA—Z0FnY, K4 StackO[1]

call function1
FPPA1:
SP = Stack1; Il 85 Stack1 %4 FPPA1 {# [,

/I ATLAA 2 JEREn, [FA Stack1[2]

call function2

FEAEF Mini-C L4155 T, BRSBTS IREE, M E AT RER R, ERFIT:

void FPPAO (void)
{
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>
]

PADAUK

PFC232 - T\%k

8 fif MTP & &5 1l 12 iz ADC

il P W] DAFERR PP 20 1) T 1 LA AR O BEE . 161 5 FORTE FPPAO AT BT U HEROIRZS, R GETHELH I 7 AU HEAR
A, JEREZ A WA R T .

x :  woid

500000028
gagoan29

gagoan2n

FPPAB {void)
cazg

FPPHB {(void)

gazo
1FG8
gag2

GOTD ©x28

WDRESET
MOU A #06x08
HMOW SP A

Kl 5: i Mini-C I3k 1% &

4.3.1. HRRIRETFFER(SP), Hiit = 0x02

fir

HmE | BIT

B

7-0

HEMARE A A7 a5 -

o PRIREFP T B2 16 fir.

B AT HERR SR BT, BUE AN AU HERR SRR TETER O L A4ERF 4 0

4.4. FEi%£T0 Code Options

byl prirk= 2 i
Enable MTP 2% 7 / 8 words
Security : : . . o
Disable (BRik) | MTP &A%, F&7 AT AR E2EL
4.0V % LVR = 4.0V
3.75V #F LVR = 3.75V
3.0V #F LVR = 3.0V
2.7V iEH LVR = 2.7V
WR 2.5V (B0 #F LVR = 2.5V
2.2V #PLVR = 2.2V
2.0V #F LVR = 2.0V
1.8V ¥ LVR = 1.8V
PA.4 (BRIL) HE#s ES K H T PA4
GPC_PIn PAO RS A 0 E T PALO
Disable (ERik) | GPC/PWM HA{H#A7
GPC_PWM - \
Enable Pt 8 SR 1 PWM (17 BL88 AN SR

Page 22 of 94




’

[ S

Al
LB&%%

PFC232 - T\%k

8 fir MTP & 7 12 f2 ADC

pri3 Briitiz Pt B3
OPA PWM Disable (ZRiL) | OPA/PWM HEAHAH A7
- Enable OPA % 45 B 424 PWM (i B 28 A ER)
All_Edge (BRIN) | 7E_LFHF R BEAS LU 28 AR fuk & R BT
Comparator_Edge | Rising_Edge 15 T A 2 i A
Falling_Edge TE N BT B A ik A
PA.0 (ERIN) INTEN/ INTRQ.f7 0 5k H-F PA.O
Interrupt SrcO
PB.5 INTEN/ INTRQ.f7. 0 K 5T PB.5
PB.0 (ER\) INTEN/ INTRQ.f7 1 2k H T PB.O
Interrupt Src1
PA.4 INTEN/ INTRQ.f: 1 3k H T PA.4
Normal PB4 & PB7 Xzl HLyE R IEH

PB4_PB7_Drive

Strong (ERiL)

PB4 & PB7 Xzl Hi /M IR 58

4 PWMGOC.0 = 1,PWMGO K4 = 16 Mhz

16MHz (ERI\) | 24 PWMG1C.0 = 1,PWMG1 44§ = 16 Mhz
4 PWMG2C.0 = 1,PWMG2 I = 16 Mhz
PWM_Source 4 PWMGOC.0 = 1,PWMGO f4hi = 32 Mhz
4 PWMG1C.0 = 1,PWMG1 I = 32 Mhz
32MHz .
4 PWMG2C.0 = 1,PWMG2 4 = 32 Mhz
(i B SCRR)
16MHz (B é. TM2C[7:4] = 0010,TM2 aa‘%rlﬂﬁ =16 MHz
24 TM3C[7:4] = 0010,TM3 45 = 16 MHz
TMx_Source 4 TM2C[7:4] = 0010, TM2 %5 = 32 MHz
32MHz 24 TM3C[7:4] = 0010,TM3 45 = 32 MHz
(M B SCRR)
6 Bit (RUL) é. TM2S.7 = 1,TM2 PWM 6:*%#}?7‘3 6 1%
2 TM3S.7 = 1,TM3 PWM 733820 6 £
TMx_Bit 2 TM2S.7 = 1,TM2 PWM 733K 7 fif
7 Bit 2 TM3S.7 = 1,TM3 PWM 733809 7 £
(i B2 A SRR
M Disable 12/ EMI LAk 15
Enable (BRIN) | RGBSR HMOIRRE DR E L7 EMI 14 fE
1-FPPA (BRIN) | w— FPPA KB T
FPPA 2-FPPA W FPPA AbF i p ki 28,
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

5. PR AA RGN BF

PFC232 24t 3 MR A Hile: AMER S RTR Y #2(EOSC). W EF i RC #R¥% 4 (IHRC). WA RC % %%
(ILRC).

X 3 MR B %7 2% EOSCR.7, CLKMD.4 5 CLKMD.2 3 FHekfE T, Al i Lk %X 3 MR
Uitk Z —VENR G, B CLKMD F5 A7 33 K iU RGb Bz, DLl R A F 1 RGN .

b
i¥,

R SHELE Jo P R P 4
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

* 4: PFC232 24t 3 MR a4 ik

5.1. N B PR % 2 A P SR SR
IHRC. ILRC MR 2K T A=, R B AN AR A8 4k, & 2% IHRC. ILRC %A1 VDD, %
I P 2R
PFC232 ket T Hi it IHRC SRt GEWRAES] 16MHz) ThRg, LAUHSRINER T A/ 5l A I 5 R =
ILRC 776 ReHEERAE, T 75 BORSHE 2 I i N A AN Zd ] ILRC A 4 24 E S i ] .

5.2 758 iR AR 2%

AR e AR5 25 1 AR AR G 7T DA 32KHZ %5 4MHz, PFC232 ASCREAFTE 4MHz UL EHR G 4% . K 6
R 1AL PSR AR IR A% N O RE P E £

e B AT 5 SR A A
EOSCR [6:5]
R s
EOSCR.7
v
1 - _L PA7/X1
l ] # 4N Eh = EOSC
l PAG/X2
[
c2
y CAH C2f 8 M H T A A B

6: HhETn AR A ) AR
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b
H
i¥,

PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

5.2.1. SR ABIR Y B 12 B A 25 (EOSCR), #ilit = 0x0A

fr | WgeE | S f# b
7 0 | A5 |(EAESMMMAIRS#. 0/1: (¥Al/ihE
AR % IR
00: fRH
6-5| 00 | WS |01 fREGED I, EH TR S, Fla: 32KHz
10: PRSI SEH TSR, B IMHz
1. KAl Y. E W TR E R, . 4AMHz
4-0| - - |tRE. BN O.
5.2.2. SR EAIRY 4 KA R IE BN

B 7 AR IR AR RSN, SNBSS AE S EOSCR A S M Tt N %38 i 1 8 LR A5 A R4 9 1E 5234 .
EOSCR.7 2 JT A f 4k % 2 i fF i, EOSCR.6 1 EOSCR.5 Fl T B4R 2 AN I SRS By, DA 2 i
PRI 5w A R AR ZE5R

#* 5 8RR TARR AR & C1 A C2 MHERE, [RS8 7 HO R 2% R I R A AR I (7] o b T it A i
WHRAE H B SRR, AR SR B IR 88 18 S R AT BE ST AR, 16 5% HRE JRE A 24 C1
1 C2 BAE.

e c1 c2 AR TR 1

4MHz 4.7pF 4.7pF 6ms (EOSCR[6:5]=11)
1MHz 10pF 10pF 11ms (EOSCRJ[6:5]=10)
32KHz 22pF 22pF 450ms (EOSCRJ[6:5]=01)

*®5: fiAfkas C1 A C2 HEHE

fili ] SRS PA7 A1 PAG G H :

(1) PA7 F1 PAG L5 NI ;

(2) PA7 H1 PAG B EH7 HELFH 15 9 9K 1T 5

(3) | PADIER #172%% PA6 I PA7 OB, Btk .

HRE: ESLAFHEEE (PMC-APNO13) Z N4, JRHRtt& B kiR s . QR ™ (b AR 4 1
JREAE. R AGE, PCB BB INHE . 52 PCB Al m A& BAFSE I I A, 3 i 18 ik 2 A
IR, FA AR AT

f Y B R IIR 7 A I, A5 5 6 U Sl T R 3 i PR R N 1) o R RE I TR R TPk i e R . 7L Ah D
AR IS . E RGN B U1 B ARG a2 0, (B AT R R IR G 25 R ARE 1D, MRS HERF I
NHIR:
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

Mot

void FPPAO (void)

{
ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp,=5V
$ EOSCR Enable, 4Mhz; /I EOSCR = 0b110_00000;
$ T16M EOSC, /1, BIT13;  // T16M.Bit13 i 0=>1 i}, Intrq.T16 => 1
IR I SRR 4 LR E
WORD  count = 0;
stt16 count;
Intrq.T16 = 0;
while (! Intrq.T16) NULL; /I A\ 0x0000 %% 0x2000, #RJ5i% & INTRQ.T16
clkmd=0xB4; Il D) R Git #h #] EOSC;
clkmd.4 = 0; I %P IHRC
}

i SRR, AR, NRIEREAASEORMEE, T RSN & AR 45 g ek .

5.3. R4t 5 IHRC HiR K
5.3.1. RGirt4%h
RN R R e R EOSC, IHRC I ILRC, PFC232 [iteh RS mtEE R wmE 7 Fias.

CLKMDI7:5, 3]

IHRC +2, +4, =8,

—_— +16, +32, =64 >
iuga

2| wmin
L4 oA — CLK

EOSC Y 1, +2,+4, +8 > 55
B4 &
ILRC cA A -

—_—) T1, T4, —16 >
iuga

7 RGN PRI
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| ¢ PFC232 - TI&k
Tj PADAUK 8 Az MTP &l 77 12 i ADC

i¥,

5.3.1.1. FpEflE788(CLKMD), Hilk = 0x03

L | BISRME | B # R
RGN Bk
%A 0, CLKMDI[3]=0 A1, CLKMDI[3]=1
000: IHRC+4 000: IHRC/16
001: IHRC/2 001: IHRC/8
75| 11 | ws 010: & 010: ILRC/16 (fj EA%AN )
011: EOSC/4 011: IHRC/32
100: EOSC/2 100: IHRC/64
101: EOSC 101: EOSC/8
110: ILRC/4 Hofth: fREH
111: ILRC C(ERib)
4 1 B/E | W RC k% e hEe.  0/1: 1B H
3 W I Eh A e . XA IR FISRIE BT 7~h7 5 [ Ep S AL,
0/1: A0 /2EA 1
o | WEBEH RC HR 48 2hRE. 0/1: 3 HIA M
2 1 {EWiE

AN RS RC Ik S Dhae e I, BT IIRERIN 4ok .
BE | BEMAThEE. 01 fFHIEH

0 0 /5 | 5] PAS/PRSTB Ihft. 0/1: PA5/PRSTB
5.3.2. PR HE
IHRC KV (T 70 I 7 G R IR e 35, b for 4 DA R 346 T 1 S0 N B PR P R v R
AT B

ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VDD=(p3)V;
p1=2, 4, 8, 16, 32; LURMEAFEM RGN 8,
p2 =1618; AEL F BIAFEFIZE, 8% ks 16MHz.
p3 =2.25.5; HRHEAS[F] A FLYE B AR U o

HHAEILN, ADJUST_IC ZTFHUGE AR — N ard, FIABUE RGN TSR . IHRC JAAHE R 7 R 1E
KA BN MTP 74 88 FOIRHER AT — K, e A2 AT .

a5 IHRC RAEIEFEA FIRIE T, TFHUE IR GURS MR AR K . IHRC S A HE LA R ST P 35T, 40
* 6 Jlin:
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IR

PFC232 - T\%k

PADAUK 8 fir MTP B8 {-HL77 12 2 ADC
SYSCLK CLKMD IHRCR i)

o Set IHRC /2 = 34h (IHRC / 2) A RHE IHRC #:#E %] 16MHz, CLK=8MHz (IHRC/2)

o SetIHRC / 4 = 14h (IHRC / 4) A RHE IHRC #: 1 %] 16MHz, CLK=4MHz (IHRC/4)

o SetIHRC /8 =3Ch (IHRC/ 8) A RHE IHRC Kt #] 16MHz, CLK=2MHz (IHRC/8)

o SetIHRC/16 | =1Ch (IHRC/ 16) AR IHRC #: 1% 16MHz, CLK=1MHz (IHRC/16)

o Set IHRC / 32 =7Ch (IHRC / 32) AR IHRC #:1f:%1] 16MHz, CLK=0.5MHz (IHRC/32)

o Set ILRC = E4h (ILRC/ 1) AR IHRC #:1f:%1] 16MHz, CLK=ILRC

o Disable G B IHRC A2, CLK % 47%, bandgap [

% 6: |HRC #iR AL L I

NHEEREAFRREIUR, PFC232 ANFEAPIRE:

(1) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vppr=5V
JFHLJE, CLKMD = 0x14:
a. IHRC MIEHESIHR N 16MHZz@Vpp=5V, & H IHRC Afifi b
b. Z%I4 = IHRC/4 = 4MHz
c. AIVYER, HH ILRC, PA5 27 A=

(2) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V

JFHLE, CLKMD = 0x3C:

a. IHRC R HESIR A 16MHz@VDD=2.5V, J& ] IHRC ffifi {45 B
b. Z%K4f = IHRC/8 = 2MHz

c. BIVA#ER, JAH ILRC, PA5 ZE{EH N

(3) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vpp=5V

JFHLJE, CLKMD = OXE4:

a. IHRC MR HESIE A 16MHz@Vpp=5V, 15 H IHRC KR4k
b. R4ii4f =ILRC

c. BIpER, A ILRC, PAS &7EHI A

(4) .ADJUST_IC DISABLE
FFHLE, CLKMD 7547 835G 0% CBATATEIE) -
a. IHRC ASE:#E I H. IHRC HiHfE
b. Z4ilt#h = ILRC 5 IHRC/64
c. BEITMMEN, BEHILRC, PA5 27 AR
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

IR

5.3.2.1. ReHIFEH

(1) IHRC MR IEHRAE RAE IC Bk HEAT 1

(2) IC BEME AL EFIEHILZ COB HIMER) MFE2X IHRC MR A —E M. WA~ 1E IC
i DIBEAP R R TR, SR A RIBEARL, AT RRIE B IHRC IR E AL A I 5, I8
BRI A g — L,

(3) L RUE H R AEAE P COB 3% 5l ZE B H AT i BAR KR (QTP) I o b 35 B A M A X Al 26
TR HH R (AR 0 97

(4)  H AT A S AT S METE R, FIIE IHRC (1 H AR R 0.5%-1% /547, 2535 IC 1)
IHRC #i# s il HARA -

5.3.3. RGN
IHRC K:#EJF, i#it CLKMD %7430 % &, PFC232 R4iM BT AR & 7E IHRC, ILRC I EOSC 2 [i1]
oo EDNRER, NAZEYIHRGR S RN R SRR . Flln: W A RBHEDIHE] B PR, %5
JB RGN R IS B, SRJR FEOCHT A BB 152 5 IDE: M FH-> “IC A 4-> "B A7 93/ 4-> “CLKMD’ .

1 1: R0 80 ILRC 143 IHRC/4

I RGN ILRC
CLKMD.4

= 1; Il 5§77 IHRC > B DUREHTTHEAE S
CLKMD = 0x14; /I Y1y IHRC/4, ILRC ARefEix B
/ICLKMD.2 = 0; /I BRHISEE - ILRC B EXEER

1 2: RGeH 8 IHRC/4 P1#: 3] EOSC

Il ZR%NEN IHRC/4
0XBO; /| 1)#: EOSC, IHRC AgefEix Hi=H
0; /I IHRC HJDAfEIX B2

CLKMD
CLKMD.4

Bl 3: ZGuhEP I\ IHRC/8 V)4 %] IHRC/4

Il &8N IHRC/8, ILRC Hjs H
CLKMD = 0X14; Il Y IHRC/4

Bl 4: RGERTREAHL, A0 R (R Y B A5G A SRR B R o

Il &8N ILRC
CLKMD = 0x10; I AEeM ILRC ¥#:3] IHRC/4, [FEF X5 ILRC IRy 5%
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b
i¥,

PADAUK

PFC232 - T\%k

8 fir MTP & 7 12 f2 ADC

6. BAL

e PFC232 EAL AR AT UM : EREA. LVR B4, &N i A A PRSTB 5| IR AL, kAR
fijG, RG<EHED), BFHEE SRRl 0x000, PFC232 [IATA w72 K 4 5 B R BRINE .

6.1. FEHEAI(POR)

FEHLES, POR(Power On Reset)/&HF & {7 PFC232, FFHLI[A] K% 3000 ILRC, Hi KK 8 fin. H

JrabZgi Ok b A s HLYR R AR E

KA BRI, PFC232 Hudl A4k & HIME AL T A 2 FPIRES -

VDD -

tSBP :
POR [ 1% {ir |_| :
BT ! B

9 Wi R MBI, R, LRELE FPPA1 Z{EH],

WET, J5 A FPPA1.

8: LHEAN P

BWAEAE FPPAO LAR RGHIIHAL 58

________________________________

VI ALFPPA A Zil 4
)

FPPAO

5 FPPA 1051 |
1 i
MG I P EE s i

)
35 FPPAOHER IS4

)
K NFPPA1
AN A
)
FPPAOELF | |

9: JHHLAE
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

b
i¥,

6.2. {& A ERANI(LVR)

4+ VDD FEZMKT LVR(Low Voltage Reset)di[x/K 1, FRGiex kKA LVR &6, HEFEWE 10, 24 LVR
SR, %5 VDD KT Vpr (BAEAFERE IR MAF IR BRSO ES S e, (HAEEH L5 SRAM
WeiE R, WEWE LR 45 VDD /N Vpr, B0 A7 (2% FIE R AR A 2 FPIRES

LVRHAEANE

o
T
=
2

Kl 10: LVR SAimf 7K

LVR KT (I AL RE 7 g N AT o S 38 A6 205 15 50 7 HL AR R L R IE 8 LVR, A ELE B R AL
fasE TAE. NHZTAEMR . B AN LVR ZK-F3E

RYGRTBh VDD LVR
8MHz > 3.75V 3.75V
4MHz = 2.5V 2.5V
2MHz =22V 2.2V

F7: LVREES%, 5R45FK. VDD ZAHKR

(1) RAEHICIEFESGE, #ELVR (1.8V~4.0V) 4.

(2) WTLAE 4748 MISC.2 24 18 LVR G0, (RIS Rifif& Vpp 7E chip AR TAEHRERL F, &) IC o] g TAE
ANIEH

(3) TEAHIBLI stopexe LI stopsys T, LVR ThEe AL
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!'E PFC232 - TV
'L PADAUK 8 fir MTP Bl & /7 12 £2 ADC

FI AR (MISC), Hibk = 0x08

A WIRE =I5 iR
2 0 Ry ZRH LVRIhEE. 0/1: [BH | 1=H

F VB Bh i it B[R] 1 58 :
00: 8K /" ILRC mHp/E#A
01: 16K A ILRC R&y A
10: 64K A ILRC 55 & 31
11. 256K /> ILRC B4 & 31

-—
[
o
o
o
Pl
an

6.3. BB B EN
B (WDT) 22— A~H8ss, HESEKE ILRC, Arbl® ILRC kMR, HI 1Mk, ILRC W%
Bl gER AL HiEM AL, HIFHEEAM TAFREMEBIEL, [FHEDANE 2SR IEEE.

FAN, EEALSMEESEME)S, BT ARE SN, B X S HEM 2 5B wdreset 154 TE R
WDT, LLfRAE WDT #8822 B A 208 1 i 4 3 .

NIRRT VRE I i 2 BT GE %, AR R AN, ATEUHES wdreset 1§ E AT 14, £ LR {I(POR)
AR fTIARAE ] wdreset 154, B THIESHEE .

2 T N i, PEC232 K B AL S s AR /v, LA AL i 6 o - x4 WDT Z Az, PFC232
HAE A A OB AR B

VDD

1 TR A T tser |

FEFF AT

A 1% S AL FHLI

B 11: B T I I S A DR
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

TR

M A A7 4% MISC1:017] i £ DU AN AN R RIF T1A I I 18], R CLKMD.A W] LI FEKSE T 1M DhREAS ]

I eh % & 7 2% (CLKMD), #Hihk = 0x03
Br WIEeE IS i B

WEMES RC #R% s ThAg. 0/1: FRIEH

2 1 EWE=
ke % ILRC 0, B THte %
1 1 BEI5 EIHTRE. 0M1: EHIBH
0 0 15 B|J4 PA5S/PRSTB Ijfit. 0/1: PA5/PRSTB

6.4. SN fL(PRSTB)

PFC232 o B A thae, HAMEEA SIS PAS L=[E—AN 10 im0 . {4 E A DhRE R 2.
(1) #5E PA5 NN,
(2) BiE CLKMD.0=1, fii PA5 A4hi PRSTB i A\ I .

TESMIAE R N R T, RGO T IE % TR — BALA 3 R M BUIE P, RZHIR 45 B, PRSTB
R A 12 R

%4 PRSTB EAilst, PFC232 Bl f7fi% o (B (5 B .

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \

FEFF AT

tSBF’ —

A
\ 4

K12 AMER S| AL RIHE S
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PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

7. RGTIERA

PFC232 A4 = A~ i {1 & AR, 70008
(1) IE® TAER

(2) HLEA

(3) HHAA

II’?“'

el

1EH TAER R BT ThREAR IE 5 18 AT RS
4 HR X (stopexe) A& 1E PR TAF FE 3 7 H. CPU {RF£E FE I AT LA gk 22 TAE IR
i AR X (stopsys) & F SRR FE 1548 HL 7T

A S OE SRR R G MR A RS T, iU R AR AR R R AR T R FAR D 7 ZEe B i) R g p A A

7.1. 44 B (“stopexe”)

1] stopexe 154 HE NI, P RGBT, AT BRSSO AR S T AR, F7BLEUA CPU
REIEHITIES . BN T YIS R 00 RGO TR0 3 Bk I 13547

A R VELIE B0 R TR
(1) IHRC AR atith: BAHZ. e M, RS ETK.
(2) ILRC ¥Ry astidl: WZifRFr/EaH, Ml 7524 ILRC B3],
() R&GEEM, Hitk, CPU{Fik#iT.
(4) MTP {7624 5.
(5) Timer it4ra%: 2 Timer tHE 28 A0 o2 2R Goit h s HAH BRI Bh R 3% 2 15 T, I Timer 1511
G BN, PR (Hb, Timer 4% Timer16, TM2, TM3, PWMGO0, PWMG1, PWMG2)
(6) MM :
a.10 Toggle MefiEt: 10 TEEFH AR T I HSPAE Y (PxC A& 0, PxDIER /& 1)
b. Timer Mafi: WA (Timer) I IR A& KRG B, WS THEEIBOE ER, RA SRR,
c. LLgas e i ELi A e B, RN € GPCC.7 N 15 GPCS.6 v 1 5 i ik #e e i 1h i .
{HiH . P 1.20V Bandgap 2% H R AR 3E F T Eh s e g T g o

PLR 7 /2R H Timer16 Skl R4 A stopexe 144 R
$T16M ILRC, /1, BIT8 /l Timer16 & &
WORD count = 0;

STT16 count;

stopexe;
HTimer16 FIFI4A{E N 0, 7E Timer16 tH4( 1 256 /> ILRC B8l 5, RGUK M.
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(v
j' PADAUK

7.2. B (“stopsys”)

ARG IR B B IPIRGS, ITA IR as R R L. I stopsys Hi54 T LA ELEHE N s AR
K. £ Tk stopsys 164 Z R BH GPCC.7 B4 0 KK Hue 3
SR AT RE R IR RIS AT, O T FRRThAE, #EARHBGCZRT, AR VO S INAT ARk A, B

TR K stopsys & 5, PFC232 N EAHRAS :

PFC232 - Tk
8 fir MTP & 7 12 f2 ADC

(1) Frf B3I S B oG P«

(2) MTP fFhiggs g2l

(3) SRAM FI2F 1725 N IR FFAAE
(4) MREEJE: 10 FEELT BT P AR (PXDIER i/ 1)

fst AR SR IR 7 0 R T«

CLKMD =  O0xF4;
CLKMD.4= 0;

while (1)
{
stopsys;
if (...) break;

}
CLKMD = 0x14;

7.3. MifE

Il RGN IHRC 24 ILRC, 5K HIE T 1 InS 4
Il IHRC = H

I FENFEHEE
I Al A e BT ELAGL 7 OK, - st i& [l I T AF:
IR0, o B e AR

Il Z24eH5 M ILRC 2224 IHRC/4

BEAFE L A0S, PFC232 AT LUE I )36 10 SR EIEH TAE. 1 Timer fnefi & T4 B

7 8 i stopsys i LI stopexe 44 i b 2 7E MBS ) 22 57

HHME N (stopsys) M HER (stopexe)fEMEEIE K= R
Pi#e 10 5 JH T 28R iR E A A g 1
stopsys = @ 4
stopexe & & R

K 8 5 AR TN 4 AR U7 MR R 1) 22
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e PFC232 - TI&k
Tj PADAUK 8 fir MTP Bl & /7 12 £2 ADC

i ""

LR 10 SIkMalE PFC232, 174t PxDIER RLIERABCE, 45— AL 5] BIn] DA R D g o AR i
FOREJGITIR TR, IR MBI (8] K252 3000 ILRC I 4. dlid MISC 75 47 d i DA 5 bRk i i >f gk /b
MR [A], DI 10 51 B PR i I 18] 2979 45 4™ ILRC I 4

B MR AR 5 P 10 5 B4 A MR ER B 18] (twup)
STOPEXE 4 Hifsix\ / e 45 * Tire,
STOPSYS fi A K Tire A2FH ILRC I 3]
STOPEXE A Hi# / T 3000 Tre,
STOPSYS #i it X Tire 21E ILRC I Bl 1

8. Wil

PFC232 5 8 i
& SRR PAO/PBS
& ST R PBO/PA4
ADC Hilir
EL AL s T
Timer16 11k

Timer2 F1 ¥t

* 6 & o o

Timer3
¢ PWMGO Hi¥;

AP ERIEACA 8 SRR sAL S HEER S . TR ERE S E 13. IrA B s RisE 602
LR E AL I BB R B4 728 INTRQIEZE . WG Rix E R E S0 L& LA E R R e & I ma 2,
IXE TS A7 45 INTEGS & . A ) i R 55487 B engint 821 OF &R W) i WnziT,
PLEAE disgint 84 (ZF4RFHD EHE.

FRINTHERR R L E B A RS, bbb eh MR H AR SP . TR E 16 (Ui, HRETFAE SP
7 0 NAREFE 0. sbhbh, I nl LU pushaf 184174 ACC FIbr G2 s HE 2N Hadk, ULRAE H popaf $8 4 K {E M
WK R 2] ACC Fbr E 74 . T HER SR a5, 78 Mini-C 813X, HEARA B 58 % 4 i f2)7 <4k
RV GmAxCE B AT 8 OHERRIRFE RS, F P AT A 220 B, CABT ok b 5R .

FEP T AR SRR A R, W) DU SRR A7 S INTRQ JITE b A R U

vE: HJ7E Code Option Interrupt SrcO B Interrupt Src1 w5 4h 30 v i
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

2

Inten.7
Timer3 ]
DUtDUt detect Inqu.?
—_—
. event Inten.G
Timer2
output detect Intrg.G
—’.
event Inten.n Interrupt
PWMGO | detect Intrg.5 —_— to FRPO
event Inten.4
GPC output detect Intrg.4 |
—_—
event Inten.3 ngint  disgint
ADC output | detect Intrg.3 . it and
¥ event ote: ¥ engint” an
Inten.? “ disgint™ are instructions
T16 output detect Intrg.2
—* rising
edges Inten.1
PBO/ PA4 detect
———— both Inqu"'
edges Inten.o
PAD | PB& detect
——| oth Intrq.0
edges

13: T RE AR AE &

8.1. TRV HFEI(INTEN), Hullk = 0x04

A |WIRE| I #H R
7 - B/5 | JA A Timer3 (% . 0/1: 15 /A
6 - B/5 | JA A Timer2 i b b, 0/1: 15 /A H
5
4
3
2

- | B/E | BHMN PWMGO fE H . 01 4= H/E H

- | BB | BN 01 fEHEH

- | 85 | EHM ADC . 0/1: 15/ S H

- | W5 | B Timer16 Mt Wi . 0/1: 45 H/)3 H

1 - B/5 | 5 A PBO/PA4 1 b, 0/1: £ /B (H code option Interrupt Src1 #5E)
0 - /5 | Ja A PAO/PBS HHlr.  0/1: {5/ H (i code option Interrupt SrcO #7E )
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| ¢ PFC232 - TI&k
Tj PADAUK 8 Az MTP &l 77 12 i ADC

8.2. HWTIEREFE(NTRQ), Hiht = 0x05

i¥,

L |WIRME| BI5 # R

7 - B/E | Timer3 KWK, A2 maE B I g E. 01 AZRAFR

6 - | S | Timer2 R IHE R, MA R B AR REE R, 01 RESRAER

5 - B/ | PWMGO KWKk, 2 had i EA I maE S . 01 AZRATK
4 - | S | BSOS R, AR A E AL RS R . 01 ANELR/ER

3 - B/E | ADC I WriE R, A2 A B A I E S . 01 AERAEK

2 - B/E | Timer16 WP rig R, o2 et B F HBAHEE. 01 AERNAEK
1 - | /5 | PBO/PA4 IR TE K, LA B EALIF SR . 0/1: AERAGR
0 - B/5 | PAO/PBS (R WriE sk, BbAr 2 AE - EA I RS E . 011 AERAGK

8.3. ML FET A4 (INTEGS), Hitk = 0x0C

o | WI%GME | BRI # R
7-5 H5 | fRHE.
Timer16 H Wit £ .
4 0 R | 0: BF&ER

10 BRI R A

PBO/PA4 Il ik 4% .

00: [ THEAN N BELHRE R b7
3-2 00 H5 | 01: FFH&id ke

10: BRI K 7

11: f*H

PAO/PB5 i ik % »

00: FTHEAN N BEL AR IE R b7
1-0 00 HR5 | 01: FFH&id ke

10: " BESE R

11: f*H

EE:

(1) INTEN, INTRQ BAH VUG, ArCAEAER R lrar, — @ ZARME HE & e, W INTEN 50, INTRQ i&&2#
r T 2R R A R

(2) PA4 and PB5 0] LI AN W5 Bl . 2448 ) PA4 {E N4 IS 5] RS, 251788 INTEN / INTRQ / INTEGS 1)
wELE PBO —#, ME—fX%HZ7E Code Options Hik#¥ PBO o PA4 1E4 interrupt_Src1 FhIbri. [FAFE, 2414
PB5 1 A4 b 5| B, INTEN /INTRQ / INTEGS 734723 I B U715 PAO A R, ME— FIIX 7 & 7F Code Options
rh%$% PAO B PB5 1 interrupt_SrcO FHIFr i .
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| ¢ PFC232 - TI&k
Tj PADAUK 8 Az MTP &l 77 12 i ADC

8.4. Hl TAEIRTE
—ERAE I, SR TR F

i¥,

FEF AR B S 2 SP 35 A7 2548 8 I HERAZ ik 2% .
W SP K4 Hi oy SP+2.

ESE L EAERIE I CIE R

K Mkl 0x010 FRHU T — %45 4.

(1)
)
@)
(4)

T SERE, A reti 4R IR FIBEA AR, AR TARRAEL T

M SP 25 A7 i € I HER A7t e 9 S AR P i s
W SP K By SP-2.

Wk Azl e .

T AR KR T THT FOR KI4R 2

(1)
()
@)
(4)

8.5. Wi — PR

AR W INTEN ZA745, TF e 7 ZE 00 s it 42 1 47

LU 2: iR INTRQ % 474%

L3 EREFT, I/ engint 154 U A RHED i CPU HIHh i Thfg.
WIR 4 FR R, RWURASS, BENFETRT .

B S: MW P REPHAT R, REERT.

BN G TR AL RN, TIE pushaf 164 KARAE ALU 1 FLAG FA7 2383, JEAE reti 2 11, 1# 1] popaf
A ER. BB Bun .

void Interrupt (void) /| FWTRAESE, BEANHETTRET,

{ Il B3N disgint FPIRZS, CPU A& P2 iy
PUSHAF;
POPAF;
} Il RGN reti, ERHAT reti 58 A E 51K E 3] engint KIRZS

* FEERFPH, ATEH] disgint 484 55T HT .
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.?j: PFC232 - TAk%

'}® PADAUK 8 fir MTP EI &4 - HlHr 12 £z ADC
8.6. 1 F 5 s3]

A5 I 5 AL T B AL 0 O HERR A it 25 ADRAF TP T ) &, — Z0h Wl A5, b & Z 04715 . Tl
PRGIFE R T AT ab B i, VR, AR AP ITRT pushaf 2 7 BN T HERR AT A AR

void FPPAO (void)

{
$ INTEN PAO; Il INTEN =1; 24 PAQ A7 2028, 774 dilbrid sk
INTRQ = O0; Il &R INTRQ
ENGINT Il & FH 4 R A e
DISGINT 1145 FH 4 ey o
}

void Interrupt (void) I R

{
PUSHAF Il 17k ALU F1 FLAG %1788
/I W INTEN.PAO 7 EfE P 2o &M 2e, W& el LLAIKT INTEN.PAO 275N 1,
/I filtn:  If (INTEN.PAO && INTRQ.PAO) {...}
/I % INTEN.PAO —EEMEREIRA, wnl LA BS KW INTEN.PAO, LInssE A Wi AT .
If INTRQ.PAO)
{ /I PAO (¥ i L
INTRQ.PAO = 0; /| RZAUEKRAHN NAIAL (PAO)
}
// (X:) INTRQ = 0; Il ABRWAET W B)E, AH INTRQ =0 —IRA#iER
I RUNE AT B BRI R AR T M AR AL BE b W, R NG R
POPAF /I 4 ALU fl FLAG %1733
}
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4
®: PFC232 - T.MI%k
j' PADAUK 8 fir MTP B F#Hl7 12 i ADC
9. 1/O ¥
9.1. 10 HXFf75
9.1.1. ¥ A BFHRNJS A F 75 (PADIER), #ii: = 0x0D
fr | WIGRE | BIT #
. 1 e Ja H PAT~PAB B NFI 2 G MalE . 1/0: JSH 1 1=H
TV | S A AR S S, XA B A, CAR R R
5 1 HE | BH PAS B M AN ARG MR, 1/0: JBH 1 158
4 1 WE | BH PAABFMN . RGEMEERITIHER. 1/0: BH 1 2H
3 1 HE | BHPAS B FEMAMARSGMEE. 1/0: JBH 1 158
2-1 - W5 | {8, &S5 00,
0 1 HE | B PAO BN . RGEMELRITWHESR. 1/0: B 1 1=H

9.1.2. 30 B A5 A F 74 (PBDIER), #ilit = 0xOE

b | WIERME | RIS # R
7-6 11 H'5 | JBH PB7~PB6 i AfI RGMelE. 1/0: Jafd / &H

5 1 K5 | JAH PB5 AN . RGMENPTiER. 1/0: BHH / 1#H
4-1 | 1111 | RE | B/ PB4~PB1 H v NI RSEMeEE.  1/0: B | 15H]

0 1 K5 | JAH PBO AN RGN riER. 1/0:. BHH / 1#H

9.1.3. B A BB FTEER(PA), Hulk = 0x10

AL | BIERE | BIT R
7-0 | Ox00 | /5 | H¥sa it o A.
9.1.4. i 0 A ¥ 725 (PAC), Hilk = 0x11
fr | BIERAE | BRI H R
o | B A SRS IX LA AR AR FIORGE S 1 A RS AR IS 5B A 2 A
7-0 0x00 BE/5
Ko 0/1: WA

9.1.5. ¥ 0 A Lzl F 748 (PAPH), Hilk = 0x12

AL | VIBE | I #
S Ui 1 PA7T~PA3 3 $l 5788, I Skeda il i 1 B BH AR i
7-3 | 00000 | /5 0Ms EIIRSE
2-1 - L8 . ERTFFAN 0.
0 0 e i 0 PAQ i a5 A2 . SR Hilu O b+ B BH A ME 6E
H oM R A
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N PFC232 - Tk&k

LE&E&% 8 A MTP & 5 HlaF 12 £ ADC
9.1.6. ¥ 0 A FHiiEhlFFF48(PAPL), Huik = 0x13

fir | BieE | 8IS .

S A R RS A . AR N R R AR RE, HAUERMANRE A

7-0 | O0x00 | /5 -
0/1: {=H/EH

9.1.7. ¥ 0 B HIEHFHFEE(PB), Huik = 0x14

AL | WItHME | IS #
7-0 | Ox00 | B&/5 | s A725mu 0 B.

9.1.8. ¥ B | FEER(PBC), Hikk = 0x15

o | WIsHME | IS R
S B A A A A o IX SRR A AR FIORE S 1 B AR AH L AR 5| BAN R AABE 3 i L A5
Ko 0/1: F AN/

7-0 | Ox00 | /%5

9.1.9. ¥ B bzl & 7748 (PBPH), Hilk = 0x16

AL | VIGRIE | RIB #
U B LR H A7 8 . IR S A7 A e F R i 1 B AENAH N 510 7 R BH A BE
0/1: 15 H/EH

7-0 | Ox00 | /%5

9.1.10. ¥ B THhii=|&FF45(PBPL), Hilk =0x17

o | WIsHME | IS R
Il B N ARG WA Ay . FHORIE S O R S AP RE,  HAER RS TR
01: f=H/EH

7-0 | O0x00 | /5
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.?j: PFC232 - TAk%

')” PADAUK 8 iz MTP BU8 513 12 iz ADC

9.2. 10 & K I

9.2.1. 10 3| IS
PFC232 1JFT A 10 5l H#E A MIFE s, wNE 14,

Pullhigh

=0 Q a1
WR data latch > Data —D |

PAD
latch
RD cantrollatch n—q‘:‘! |>-|>O : |
L
) ] a
WR contrellatch Conirol
latch :
PulHiow
L X
RO Port ——] {
Data Bus padier.x
Wakeup module
Interrupt module
Analog Module

Bl 14: B2 X R
9.2.2. 10 5| I —Thee

(A Hiiohee:

PFC232 iTf 10 5 I T 4 B e AU NSO . (%0 HH B Ei

3% 1 H i 75 A7 A% (PA/PB), 3 il %5 17 2% (PAC/PBC), b i % il 25 17 2% (PAPH/PBPH) Il R i 2 il 27 17 #%
(PAPL/PBPL)I ¥ SE , H— 10 51 RIS AT LA E B RCAN H] 1 D) fg .

5] v A O N T RERT . Dok HLIR, 1 G PXDIER 27 A7 4 AH AL I B N ThRE . 451 A
e AR VAN M ok oA B AN RN = R BN i

U SR A 1 R AR, — o Bk R B R AR S R AR, R Y i S R A
TERSIOME. 3 9 %G 0 PAO M ERLE %K.

PA.0|PAC.0|PAPH.0|PAPL.0 iR

X | 0 0 0 [HiN, A Eh Fh b

X | 0 1 0 |¥IA, A5 hidEMHE

X | 0 0 1 5N, B8 N R

X | 0 1 1 [EN, A R R R

0 1 X X M AKEA, A ER R b
1 1 X X |t A, A8 BB R

%£ 9. PAO WERBER
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PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

9.2.3.

(2) BERR PR EET) RE :
2 PFC232 fEs A AR, 5 — A3 ] AU e HORAS R R 8. T 75 F R ML SR 48 1) 51 0,
WA B Mot A B 4475 PXDIER HIRE AL A9

(3) S R W Th e -
210 98N b T 51 I, PXDIER FARIAZ N E . 1, 25 PAO HISRAEAAMRH k5] IS, PADIER.O

B E o

(4)IRBhHE ST 3k
PB4 il PB7 n[iEid f5 FFi% 1 PB4_PB7_Drive i % 0K 5 Ha it A E FEL I

10 R S5¥xE

(1) 10 1ENErFsm AN
& 1 10 BoAETF RN, Vih 5 Vil BdER, SBEE TR B EAREEZS) . ES% Vih H/AMEM Vil K.
& N0 A Ok BE R R . TR S SRR AR s, AR E E .

(2) 10 fE R NANFT FF M T g

® JH PxC %174, ¥4 10 BRI .

® | PXDIER ZiA£4%, TR RLAL 9 1 LS BTN

& J Tk PA A HEIR 10 LKA, PADIER[1:2]7 % %N 0.

(3) PA5 {f:)y PRSTB i\
& BE PAS NI
® 3¢ CLKMD.0=1, f# PA5 J94hifs PRSTB i \ AL

(4) PAS5 1 Nt N it K S 4 % 1 2 e e T ok
& LFEEPAS 5K G A8 >33 Q HFH.
& S E R U PAS {E NI
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o0 PFC232 - k%
'j' PADAUK 8 fiz MTP ZL & F-HlHF 12 2 ADC

10.Timer / PWM - %32

10.1. 16 AriH#EE (Timer16)
10.1.1. Timer16 48
PFC232 W& —~ 16 (il fFi1-44% Timer16, JAEHHEE 4nE 15.

THECES I BP IRt A7 28 T16M[T-5R%EH, TERTEIE R 16 A1t %2 (counter16) 2 /i, T716M[4:3] 0] Xt
BT AL TR, 1. +4. +16. +64 ZEPURhET, iEiEGOEE K.

T16M[2:0]H T ¥¢ Timer16 HIFR IR, Hok BT 16 A5 1467 8 FI67 15, it Has it i, Timer16
Wl . AR AAERE INTEGS.4, Tk FRrh W3S R E TR fih % 5 PV fh % o

16 DLk s R RE R B E, TR IAE AT LU stt16 TR e, THEE I EME T LA 1dt16 154 176k

BIHAR AT 2 o
stt16 command
T16M[7:5] - DATA Memory
T16M[4:3] -
@ l Idt16 command
Y
I?_I';é M Pre- 16-bit
U .| scalar » up —> Data Bus
Egic = x o= "| counter
S 1,4, Bit[15:0]
PA4 16, 64
Bit[15:8] M k) To set
U or interrupt
’ X > 1 request flag
T16M[2:0] 4 4
INTEGS.4

K 15: Timer16 Mz &

Timer16 [JiE e AE inc XX . TIBM IEH =AM ESH, F—ANSH ke X Timer16 [ £,
B ASEH R E XTI, H=NSHUE e hkiE.

T16M IO_RW  0x06

$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F Il E—"1Z%
$4~3: /1,/4,/16, /64 Il A28
$ 2~0: BITS8, BITY, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 Il =124
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PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

II’?“'

el

fl AT DMK B R G (0 BERORE SC T16M S5, Bl 140

$ T16M SYSCLK, /64, BIT15;

Il #%EFE(SYSCLK/B4) =4 Timer16 I 4, & 276 N4 1™ 42—k INTRQ.2=1
I iR #2507 % System Clock = IHRC / 4 = 4 MHz

/I W] SYSCLK/64 = 4 MHz/64 = 16 uS, )% 1S /=4 —IX INTRQ.2=1

$ T16M PAO, /1, BITS;
Il %% PAO 24 Timer16 ISHehii, 4F 279 AN 4 — Wk INTRQ.2=1
I B2 512 A PAO B8 =4 — IRk INTRQ.2=1

$ T16M STOP;
/I 12 1F Timer16 1%k

0 Timer16 A% T H HigiT, Wik 2RISR a] DUH T 7] Pk
Fintra_T16M = Felock source + P + 2™
Hr, F & Timer16 [ £h s,

P & T16M [4:3]f&5i(LL i 1, 4, 16, 64);
N JerRWrEsRaEFEM AL, flan: E&H4 10, 4 n=10.

10.1.2. Timer16 35 H BE

MYE $INTEGS BIT_R I GXAZ IC BRiME) , H¥E T16M 14048 BIT8 Ay, % T16 i %M 0
s, WS — PR AE T 53 0x100 I &4 (BIT8 M 0 F 1), 85 ki fE 1143 0x300 i & 4= (BIT8
MO F 1) o FrelisE BIT8 &il% 512 A b, EER, WRER W EHS T16M iHEE &, MF
— Wt AE BIT8 M 0 28 1 IR A=

WR¥E $ INTEGS BIT_F (BIT )1 8]0 fikk) 1 Hi%E T16M 11%2% BITS =4k, N T16 it
B R F) 0x200/0x400/0x600/. . 15 & A A i BRI 58 INTEGS B LS A AL, idiEE P ER.

Page 46 of 94



$

< b
H
i¥,

PADAUK

PFC232 - Tk
8 fir MTP & 7 12 f2 ADC

10.1.3. Timer16 =i & F25(T16M), Hiik = 0x06

A

PIgE1E

5

R

000

5

Tim
000

001:

010

011:
100:
101:
110:
111:

er16 I ofifkse:

: {%H Timer16

CLK R GiH #h

. PRE

PA4 FEEH OB
IHRC

EOSC

ILRC

PAO FFEI (AT

00

B

Tim
00:
01:
10:
11:

er16 YIS B /) Aias o
+1

+4

+16

+64

000

IR T . IR B IR AR B e AN, AR A

N H 2

Timer16 1 8

Timer16 17 9

Timer16 i 10
Timer16 £z 11
Timer16 i1 12
Timer16 7 13
Timer16 17 14
Timer16 iz 15
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| ¢ PFC232 - TOI&
Tj PADAUK 8 fiz MTP ZL & F-HlHF 12 2 ADC

10.2. 8 fii PWM 1}-#75(Timer2,Timer3)

PFC232 WE 2 4~ 8 fit PWM fifift: & I 2% (Timer2/TM2, Timer3/TM3), Wit $as iR 3 —#E, PLREL
Timer2 k60, TM2 E{HHE EiE 2 %K 16.

i ‘."

A7 2% TM2C[T7 41 ik 5 i 224, TM2C[3:2]F kit % Timer2 [t . 271785 TM2S[6:0]/ ik
PR AALEE . 2 A7 ES TM2B ARSI E R 230 THE LR, i EUEAR) TM2B e ) LRI, 2R 2305
HallEE . 2 f7ay TM2CT H % B 8 Ue i 8% 1 2E

8 iz, PWM € Itf #5 i) TARA A JA I AN PWM B o o 338 20 3y s ol P 908 ;. PWM A5
AR PWM i 5%, PWM 33 mT LUy 6~8 fif.

» TM2_CLK
TM2S.7
TMZC[7:4]=# TM2S[6:5] TM2S[4:0] TM2C.1
CLK, \ l l l e
IHRC, % el p— abit |————» R e
LR, s % 1 L
EOSC % > e e W 3 TM2CT[7:0]
Cm , o -~ -~ R
PAC, >l @ 1,4, 1~31 > = |
~PAO, 16, 64 s> %> PB2
P8O, 73> PA3
PBO, ?
Font ) LR t 55— PB4
fFés TM2B[7:0] TM2C.0 ﬁ
TM2C[3:2]
K 16: Timer2 itz &
Timer3 (1)1 vk £ 4 PB5, PB6 & PB7.
K17 o Timer2 & IR 2R PWM R B P
FEITRE s AR BT EER RN R TR RIS R SR
g AN g g i N
oxFF 4 J ," ‘\\\\\ oxFF 4 /,” '-| ox3F 4 /,” ‘.|
LRESE oy ¥y e e
RS ME / ! IRCE 2T Y '
5 I5HiE] . ~
> > B > i ]
AR AR BRI
RSNy wsim 4 L
> it iE] ‘ H > [ T H > it iE]
0 - AR 1 - A HRPWME 1 - 6 PHRPWMEE

K 17: Timer2 B #BLAFT PWM R  7 K
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-

PFC232 - T4
j PADAUK 8 fir MTP B8 {-HL77 12 2 ADC

FEFP IR T GPC_PWM AI*OPA_PWM" & 45 i ELE 5 R %] PWM B . L FHILThRE)E . =4 LAl Rkt

NAE, PWME bt thigs S sty 0 i, PWM R EHiH . & 18 Fis.

Comparator
Output

PWM Output

[

18: HeALaRZEH PWM it

10.2.1. Timer2. Timer3 f & fFER

10.2.1.1.Timer2 E[RE7F33(TM2B), Hisk = 0x09

VA YiwnE | IS # R
7-0 0x00 HE | Timer2 L% 758,

10.2.1.2. Timer2 T+ 73 (TM2CT), Hilt = 0x1D

fr | #0MRME | BIT Ei: b

7-0 | 0x00 | /5 | Timer2 & 4442[7:0].

10.2.1.3. Timer2 4} & f7 35 (TM2S), #iik = OX1E

AL | BIRlE | IE #H R

PWM 43 # ik £ .
7 0 HE 0. 811
1: 6 freks# 7 7 (HFEFFIEIT TMx_bit 3 5))

4[]

Timer2 I8 4 5 i 2% o

00: + 1
6-5 | 00 N5 [ 01: +4
10: +16
11: +64

4-0 | 00000 Timer2 IS¢ 73 44 .

P
4
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o0 PFC232 - TAV%
'j' PADAUK 8 Az MTP &l 77 12 i ADC

10.2.1.4. Timer2 ¥ % /785(TM2C), #uik = 0x1C

fr | WIgRE | BB # R
Timer2 R ERRIERE.

0000: 15

0001: CLK

0010: IHRC ## IHRC*2 (21 TMx_source i)
0011: EOSC

0100: ILRC

0101: Lhiiast

0110 : OPA (Lb##si=) it

7-4 | 0000 | /%5 |1000: PAO (b7t

1001: ~PA0 (RFEED

1010: PBO ( RFH#D

1011: ~PBO (RFEED

1100: PA4 ( EFHD

1101: ~PA4 (RIEED

HoAth: fRH

WA 7F ICE X H IHRC #:ik )y Timer2 N 28t &h, 4 ICE 15 NI, Kik 3| e
B RAE L, e BRI R
Timer2 i #.

00: 15 f

3-2 00 /5 | 01: PB2

10: PA3

11: PB4

.| Timer2 #zik#E,

0/1: A /PWM Bz,

o H Timer2 A% .

0/1: =H/EH

10.2.1.5. Timer3 &7 5%(TM3CT), Hulk = 0x33

A WIMHE | I8 R
7-0 | 0x00 | /5 | Timer3 & 3442[7:0].
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L /5 PFC232 - Tk
'j' PADAUK 8 Az MTP &l 77 12 i ADC

10.2.1.6. Timer3 J33& F735(TM3S), Hihk= 0x34

A | BiRlE | IS #H R

PWM 7 # k¢
7 0 H5 | 0: 8fr
1: 6 frok 7 A7 CHHFE %I TMx_bit #55)

d

Timer3 8 43 J0 2% »

00: + 1
6-5 | 00 HE [01: +4
10: +16
11: +64

4-0 | 00000 A5 | Timer3 i £ 43 4 ds o

4[]

10.2.1.7. Timer3 R & A85(TM3B), #iiik = 0x35

hr | BiRtE | IS #H R

S
7-0 0x00 HE | Timer3 FIRZFfEas.

4[]

10.2.1.8. Timer3 ¥ &F 7285(TM3C), bt = 0x32

fr | ¥E | IS #H R

Timer3 B4k,

0000: 1%

0001: CLK

0010: IHRC =# IHRC*2 (HfEFiEM TMx_source %))
0011: EOSC

0100: ILRC

0101: Lhieas4mt

0110 : OPA (Lbiasti=) thid

7-4 | 0000 | /%5 |1000: PAO ( L7+

1001: ~PA0 (RFEED

1010: PBO ( -JH#D

1011: ~PBO (FFEUD

1100: PA4 ( EFHS

1101: ~PA4 CRFEED

Hodth: 7

ERE: £ ICE #x H IHRC #{i% A Timer3 el 280f4f, 24 ICE {5 i, Ki&HER
B R—ANVE 1, e BR AR AR SR

Timer3 #ir %+ .
00: 15
3-2 00 /5 | 01: PB5
10: PB6
11: PB7

Timer3 R EFE.
1 0 5 | 0: AR
1: PWM i

Ja i Timer3 etk :46 H .
0/1: FHIEH-
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

IR

10.2.2. f¥H Timer2 ;=4 B KK
W REF RN, WBEER ST AR 50%, HimHR 5 EFFESRE, 7SN

R =Y £ [2 x (K+1) x S1 x (S2+1) ]

XH,
Y = TM2C[7:4] : Timer2 Al £ 1 i S s 4 R
K= TM2B[7:0] : LIRaFA7 a8 el (kD
S1=TM2S[6:5] : Fissasidefd (S1=1,4, 16, 64)
S2 = TM2S[4:0] : sr#ii#sfs (3], S2=0~31)

Bl 1.
TM2C = 0b0001_1100, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0

> HHAE =4MHz + [ 2 x (127+1) x 1 x (0+1) ] = 15.625KHz

Bl2:
TM2C = 0b0001_1100, Y=4MHz
TM2B = 0b0000_0001, K=1
TM2S = 0b0_00_00000, S1=1, S2=0

S HHHR =4MHz = [2 % (1+1) x 1 x (0+1) ] =IMHz

P Timer2 3 I 487 A 5 HIBE IR IR 7 0 1 B

void FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=5V

TM2CT = 0x00;
TM2B = 0x7f;
TM2S = 0b0_00_00001; 118 1 PWM, FisAi =1, 54 =2
TM2C = 0b0001_10_0_0; ARG B, fH=PA3, & ##E
while(1)
{

nop;

}
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

b
i¥,

10.2.3. f¥f Timer2 /=4 8 iz PWM &
ISR 8 fir PWM AR, sy TM2C.A =1, TM2S.7 =0, %t s B MsiE A0 & a8 L T BEFE 4 F -

AR =Y + [256 x S1 x (S2+1) ]
W25l = [(K+1)+256] x 100%

XH,
Y = TM2C[7:4] : Timer2 Al £ (1 i S s 4 R
K= TM2B[7:0] : LIRaFA7 a8 el (kD
S1=TM2S[6:5] : Fissasidefd (S1=1,4, 16, 64)
S2 = TM2S[4:0] : sr#ii#sfE (3], S2=0~31)

Bia:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
S HHHE = AMHz = (256 x 1 x (0+1) ) = 15.625KHz

2> FH AL = [(127+1) + 256] x 100% = 50%

Bi2:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0000_1001, K =9
TM2S = 0b0_00_00000, S1=1, S2=0
> R = 4AMHz = (256 x 1 x (0+1) ) = 15.625KHz

2> KA =[(9+1) + 256] x 100% = 3.9%
1 Timer2 2 i 237~ PWM S R G127 R fis

void FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=5V

TM2CT = 0x00;
TM2B = 0xT7f;
TM2S = 0b0_00_00001; 18 i PWM, Fiimpdit =1, 74 =2
TM2C = 0b0001_10_1_0; &R B, it = PA3, PWM =X
while(1)
{

nop;

}
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

b
i,

10.2.4. f#H Timer2 /=4 6 i PWM T
AR IERE 6 AL PWM BB, Ri%Sr TM2C.A =1, TM2S.7 =1, B8 ARZ A 5 2 L T RERG o

R =Y+ [64 x S1 x (S2+1) ]
M bl =[(K+1) + 64]x100%

XH,
Y = TM2C[7:4] : Timer2 Al £ [ i S s A R
K= TM2B[7:0] : FBRZFAFas e iME CHakdD
S1=TM2S[6:5] : TilmHissiEfE (S1=1,4, 16, 64)
S2 = TM2S[4:0] : 4y #lidsfs (i, S2=0~31)

B 1:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0011_1111, K=63
TM2S = 0b1_00_00000, S1=1, S2=0
> R = 4MHz = (64 x 1 x (0+1) ) = 62.5KHz
> A bE = [(63+1) + 64] x 100% = 100%

1 2:

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0000_0000, K=0

TM2S = 0b1_00_00000, S1=1, S2=0

> HHAE = 4MHz + (64 x 1 x (0+1) ) = 62.5KHz
> e ik = [(0+1) + 64] x 100% =1.5%

10.3. 11 /i PWM %28

PFC232 A =/~ 11 fzff) PWM A 2 (PWMGO, PWMG1 & PWMG2). LA PWMGO Jyfil # 8 11 Az PWM
R, HoAhPIBR LML, 2 PWM 4l 10 Arkdn T
(1)PWMGO — PAO, PB4, PB5

(2)PWMG1 - PA4, PB6, PB7
(3)PWMG2 - PA3, PB2, PB3, PA5 (fjj B8 AN SZHF PA5)

10.3.1. PWM HE

PWM KT (B 19) H— NI (Tperiog =I A HD AI—ANJE A Bt @i ) (2 E) o PWM )
iﬁ$mm$ﬁvj‘%(fpw|\n = 1/TPeriod)’ PWM H/‘]%;§$Exy%:]:—‘/l\5ﬁ%%ﬂ/‘]-ﬁ_ﬁ/[\ﬁ (N 'fjﬁ¥§$, 2N X Tclock =
TPeriod) °
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

oo

+— 5%
iNga ﬂ_l‘l_ ....... rLI‘L
-~ ~ .

N fiz 733

Kl 19: PWM % th 5%

10.3.2. TEAFIRSAER

K| 20 /& 11 (it %ess PWMGO FIBELEHE R . X AN THEES AT 2P 3R AT L2 IHRC B KRG 8h. F17 8
PWMGOC ARk PWM 4 1. PWM ) H & 175 PWMGOCUBH 1 PWMGOCUBL #5g,
PWM [ (5 23 L i 2517 2% PWMGODTH F1 PWMGODTL #5€ .

FEFELI GPC_PWM, wrk# i B s 45 R iz PWM BOERH . 2% Timer2 %775,

E2EL —_—
wr_PWMGODTH E: (=) [g biPs ﬂtbﬁfﬁg ol

wr_PWMGODTL — 22 A | 3 bits, 7
-7 El(ga PlEgEE | £ = lL PWM PWM
- > || P e THTIEK
_ H & -
PWMGOS[4:0] | PWM JZH e LR A2
PWMGO0S.7
PWMGOCO — pwmcosie:s] PWM {7 1,
u PWMGOC.1 l i PBS
IHRCHS#H | l ﬁ £{» PB4
e gl Vap ks &5
G M PWME T4 T PAO
CLK 04 T ¢ g
LG % 16, 64 1~31
e PWMGOC.5 )
PWMGOC]3:1]

HHEE? —
PWM F-/R%F o
Wr_PWMGOCUBH| ' o=
- fFa(®) B bile

— LR
(1 fir > BH{Efr H0)

PWM |-JRZ
wr_PWMGOCUBL|  fzos(x) |F—
_— - 2 bits

K] 20: 1142 PWM A plds (PWMGO) {44
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

Mot

A
0x7FF

Counter_Bound[10:0]

11-bit

Counter
Duty[10:0]

v

Time

Output ~ Time

Output Timing Diagram for 11 -bit PWM generation
21 11 2 PWM A2 (PWMGO) % i 7 1

10.3.3. 11 i PWM A 88 E AR
11bit PWM AR F 3 L] R A 5 H
PWM %&ﬁ% FPWM = F clock source - [ P x (K + 1) x (CB10_1 + 1) ]

PWM 525K (BHED = (1/Fpwm) * (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

PWM 525k, (F4rH) = (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1) x 100%

X,
P = PWMGxS [6:5]: T4l (P =1, 4, 16, 64)
K = PWMGXS [4:0]: sp8idsfE -+, K=0~31)
DB10_1 = Duty_Bound[10:1] = {PWMGxDTH[7:0],PWMGxDTL[7:6]}, 7tk
DBO = Duty Bound[0] = PWMGxDTL[5]
CB10_1 = Counter_Bound[10:1] = {PWMGxCUBH[7:0],PWMGxCUBL[7:6]}, il %%
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PFC232 - T\%k

PADAUK 8 bz MTP ELH i 12 A2 ADC

10.3.4. 11bit PWM i3S FF2
10.3.4.1. PWMGO #| & 743 (PWMGOC), Hiht= 0x20

AL YiwE | IS # R
7 0 WS | A PWMGO. 0/1: {21 / jaH.
6 - Hit | PWMGO A pliaif R A .
5 0 s P PWMGO 1% g B 5 ekt .
0/1: 1=H 1 JFH.
4 0 e PWMGO 3287 %,
S| i PWMGO 1L T PWMGO LR, Mg B 0.
1P PWMGO i
000: A%t
001: PB5
_ wIE
3-1 0 S 011, pao
100: PB4
Hofth: 5%
0 0 sy | PWMGO 4. 0: CLK, 1: IHRC 5i# IHRC*2
I CEHFREF 1% PWM_source 4D

10.3.4.2. PWMGO 73 & 745 (PWMGOS), Hilib= 0x21

AL | BiRlE | IE #H R

PWMGO iRzt
7 0 RE | 0: HiHECONBEE R 5 28 LU = A v b
1: M40 0 P2 AR b

d

PWMGO ity 4.

00: +1
6-5 0 RE | 01: +4

10: +16

11: +64
4-0 0 RE | PWMGO 44,

10.3.4.3. PWMGO 57 th B AL & 745 (PWMGODTH), Hilk = 0x22

fr | #0MEME | BIT Ei: b

7-0 - K5 | PWMGO 5% tAEAZ[10:3]

10.3.4.4.PWMGO = WAL & 728 (PWMGODTL), Hihik =0x23

n

AL | VIt | RIE # R
7-5 - W5 | PWMGO /575 b fiz[2:0] -

d

4-0 - - TRE

ER: PWMGO 5T HEFABIERE, B4AE PWMGODTL, j55 PWMGODTH.
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10.3.4.5. PWMGO 13 I FRE AL 57 7745 (PWMGOCUBH), Huiit= 0x24

AL | BiRlE | IE #H R

7-0 - H'5 | PWMGO FRZ1723847[10:3]

10.3.4.6. PWMGO 1+# FFREA 5788 (PWMGOCUBL), Hilik= 0x25

fr | WIRRME | BB # b
7-6 - H5 | PWMGO LRZFAFAEA[2:1] -

S - RE | PWMGO LR #347[0].
4-0 - - R

10.3.4.7.PWMG1 = F 74 (PWMG1C), Hilk= 0x26

L YIgHiE | I8 # B
7 0 WE | B PWMG1. 0/1: =M/ BH
6 = HiE | PWMGT R4 HIRES.

HFE PWMGT F% i A28 R 35 Sk

e v
5 O 1 WS o/, =m s

PWMG1 iH#asiE %

B1MEE PWMGT i3, 7EE PWMGT it#Us, XM EZA 0.

% PWMGH %t
000: At

., | 001: PB6

011: PA4

100: PB7

Hofth: {37

PWMG1 I4pE. 0: CLK, 1: IHRC ## IHRC*2
(%I PWM_source 54D

10.3.4.8. PWMG1 /& 723 (PWMG1S), Hulk= 0x27

AL | BIRlE | IE #H R

PWMG1T iRzt
7 0 HE | 0: MiHEON e ) & 2 o 72 AL mp b
1: 80N 0 P2 AR b

4[]

PWMG1 T4,

00: +1
6-5 0 HE | 01: +4

10: +16

11: +64
4-0 0 HE | PWMGT 44,
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10.3.4.9. PWMG1 5% i & 7758 (PWMG1DTH), bt = 0x28

fr | #0MEME | BIT Ei: b

7-0 0x00 H5 | PWMGT S HAAA[10:3] -

10.3.4.10.PWMG1 52 LR B A2 (PWMG1DTL), ik = 0x29

AL | WIRME | WIS # R
7-5 | 000 | HE |PWMGT H#xtilfs [2:0] -
4-0 - - | RE

ER: PWMGT 5 HEFABNERE, B4AE PWMGIDTL, j55 PWMG1DTH.

10.3.4.11.PWMG1 i+ ¥ IR B AL F SR (PWMG1CUBH), titib= 0x2A

fr | #0MRME | BIT Ei: b

7-0 | 0x00 | HE | PWMGT FIRZFELEM[10:3] .

10.3.4.12. PWMG1 4 HFRIKAL & A28 (PWMG1CUBL), tiib= 0x2B

AL | WIeE | WIS # R
7-6 | 00 RE | PWMGT LR #FAEERA[2:1] -

5 0 RE | PWMGT LR #AE2RA[0].
4-0 - - | RE

10.3.4.13. PWMG2 =il & 7785 (PWMG2C), Hiht=0x2C

fr | A0EetE | WIB R
7 0 BE | BH PWMG2. 0/1: =4 / 5H
6 - Hig | PWMG2 A4 pligsin RS,
5 0 g | PWMG2 it 2 R 15 R e
oo/ =R OB
4 0 S PWMG2 g5 %
M| HeiEE PWMG2 HAL 1EE PWMG2 S, XM 4 EEA 2.
B PWMG2 #iH
000: Ak
001: PB3
3-1 0 /5 | 011: PA3
100: PB2
101: PA5 (fFEZRAZFE)
HoAt: R
0 0 e PWMG2 4y, 0: CLK, 1: IHRC 5i# IHRC*2
A (AR TR PWM_source #4)
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TR

10.3.4.14.PWMG2 73 S & F 55 (PWMG2S), Hihik= 0x2D

fr | #0MEME | BIT Ei: b

PWMG2 1.
7 0 Rk | 0: B BONBUE R o 2 U 7 A v iy
1: 40N 0 PR i

PWMG2 il #i.

00: +1
6-5 0 Wik | 01: +4

10: +16

11: +64
4-0 0 HiE | PWMG2 4340

10.3.4.15.PWMG2 5 LR H 3R (PWMG2DTH), #iiik = 0x2E

AL | WiefE | IS # R
7-0 | 0x00 | HE | PWMG2 /% At Az[10:3] -

10.3.4.16.PWMG2 5 & WKL & 745 (PWMG2DTL), #itk = Ox2F
b | Wi | WIS # R
7-5 | 000 RE | PWMG2 5% At f7[2:0] -

4-0 - - RER
HRE: PWMG2 5 UWHEHERNRE, BXAE PWMG2DTL, )55 PWMG2DTH.

d

10.3.4.17.PWMG2 71# IR =L & 725 (PWMG2CUBH), tiht= 0x30

L YIgHiE | I8 # B
7-0 0x00 R'5 | PWMG2 FRZFA72$407[10:3] »

10.3.4.18. PWMG2 % b FRIRAL & 235 (PWMG2CUBL), 3ihlk= 0x31

fr | WIRRE | BIB # R
7-6 00 H5 | PWMG2 FR#FFARA[2:1] -

S) 0 RE | PWMG2 LR %1E#347[0].
4-0 - - TRER .
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10.3.5. FHXMEX K PWM G
AP PUABEA 11bit PWM A R 28 4 8 % B AN AR X ) PWM 3. L PWMGO #it PWMO K

PWMG1 %t PWM1 4,

(Timer2 A Timer3 4 n] %y H PR i TANE X 1) 8bit PWM e E, HJREEE 2k

th, AR , BFESHEWT:

#define dead_zone R 2 I AT PWMT EFHEZ BTBEIX ], A&k
#define dead_zone F 3 I AT PWMT R ERIRZ G RBEIX A, &k
void FPPAO (void)
{

ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;

Y/

Byte duty = 60; I ARFEPWMO )55

Byte _duty = 100 - duty; I REPWMI =L

//************** &Eiﬂ_i&t IZE& 5 '/3_3’ tt kkkkkkhkkkkkkk

PWMGODTL
PWMGODTH
PWMGOCUBL
PWMGOCUBH

PWMG1DTL
PWMG1DTH
PWMG1CUBL
PWMG1CUBH

0x00;

_duty;

0x00;
100;

0x00;

_duty - dead_zone_F; /| F duty {5 PWM1 T F&AS 2 5 HIBEIX B [a]

0x00;
100;

I PA_EJRAETF PWM Z BT IRE

//******************** iﬁﬁﬂj%ﬁ%” kkkkkkkkkhkkhkhkhkhkkkk

$ PWMGOC Enable,Inverse,PA0,SYSCLK; /I PWMGO %t PWMO ¥ 73] PAO
$ PWMGOS INTR_AT_DUTY,/1,/1;

.delay dead_zone_R;

Ik i delay 77 205 PWMA _EFHY 2 6T BB X s [a]

$ PWMG1C Enable, PA4, SYSCLK; Il PWMGH1 firth PWM1 BE 2] PA4
$ PWMG1S INTR_AT_DUTY, /1, /1;

e Vs XTSI R, REIFRAER

While(1)
{ nop;

}
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8 fir MTP & 7 12 f2 ADC

DL R A2 0 PWMO / PWMA B I 22 Bk .

PWMO

Dead Time <

PWM1

22 : PIEEEAN PWM B2

A LB FE 7 R dead_zone_R il dead_zone_F % {E ki PWMA SR/ B X s IH] K
10 AL LA FIZEX I [ S 5, B 2% . o, 2% dead time = 4us, M PWM1 & H-FRi/J5
% 4us ML .

dead Time (us) dead_zone_R dead_zone_F
4 Cie/MED 0 2
6 2 3
8 4 4
10 6 5
12 8 6
14 10 7

#*10: JEXI 2% H1E

dead_zone_R #il dead_zone_F 75 %L [FINCG 74 REfS R B AR FIFEIX I 1] A7 FH P ARLEE R B AR AE [X I
], 147k dead_zone_R #l dead_zone F 77 & LA T 444

dead_zone_R

dead_zone_F

1/2/3 >1
4/5/617 >2
8/9 >3
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i¥,

11. 5FER T fE

11.1. Ehie e

PFC232 W& —~MlffLicas, MFHER MK 23, &) LLELE A AN A 2 )RS 5 K/ e EAT EEEL A
MET, —ARIERIA, BRI IERA A4 GPCC.0 it i\t GPCC[3:1] k%,

Eb s gt 45 T DL

(1) 1 GPCC.6 #zHLH 3k

(2) 1 GPCC.4 4 A5 5 2 5 A 5

(3) H1 GPCC.5 #:#% £ 75 i Time2(TM2_CLK)FEfi 5
(4) i GPCS.7 142 4 i £ PAO;

(5) PEAE MG 5
16 stages
= 8R B8R AL 8R
T g .s—m@
GPCS. 5— ", < GPCS. 4—0
GPCSJ[3: 0]
|
GPCC[31] | Vinterna R
PA3 » 00
PA4 »>00 M To request interrupt
Bandgap >01 U GPCC4 —— X
01 X o
PB6 >10 R GPCC.6
PB7 »10
PAO >110
To
PAO
0
PAO / PA4 —>1 GPCS.7

f

Option: GPC_P_In  spcco

K23« LEARERAE I EIAE
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11.1.1. RS EHIF A8 (GPCC), Hbiit=0x18

fr | BUMEME | BRI R
JEFHE . 071 « A=HEH

7 O | S L D A R B R R LA LR
HAR B
6 C R o EHA < A

1: IEfIAN > FA

PR LA AR A5 B A TM2_CLK RFFHiH .
5 0 BE | 0: HWERARIAE B A TM2_CLK KA H

1. BB 45 32 B TM2_CLK KR
IR LI A A HE IRl SR T b

4 0 B | 0: PhEAsd e R ki

1: PRECER T I 45 2 A

PR HL R U N SRR

000: PA3

001: PA4

010: ¥ 1.20 V Bandgap 2% Hi & A& T b #s e i ) gé
3-1 000 /5 | 011: Virernal R

100: PB6

101: PB7

110: PAO

11: {}H

e EL A 2% IE SNSRI

0: VinternaIR

1: PA4 8 PA0 (HFEFiET GPC_P_In #iE)

11.1.2. HRREFRFHEBZ(GPCS), Hilk =0x19

fL | WIMGE | IT # R
P asim g A (2 PAO)
7 0 W5 | 0/1: ERIEH.
FEVE X —A07 5 FH EL B A th 21 PAO 2 7, 1 fR OPA WA S, DLBEGIE 5 R,
5 0 nE ELi as i f . (gpec.6 kA B AR AR IR A4 Rl e i)
0/1: 1=H/EH
5 0 RE | RS B Vikena r 55 TG
4 0 R | EEREZSHE IR Videma r BAKIITEH
s-0 | o000 | nm= LIRS R VinterniRo
0000 (HAK) ~ 1111 (HED
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11.1.3. V‘]%B%%%EEEE (Vinternal R)

b
H
i¥,

W2 % HE Vinermna r B & B H LA, A LLUB IS & /74 GPCS[5:01K ¥ & HARKUE, 75 H M
(1/32)*VDD #| (3/4)*VDD. #ifi#s GPCS ML 4 FIAL 5 FKILEHE Vinternal r I8 A EARAR ;s A7[3:0]H Tk
PP H /KT, X HLE K T Vinternal r FI R 1 ATERAGAE 92 16 540 o

Case 1: GPCS.5=0 & GPCS.4=0

16 stages
VDD

= e

GPCS.5=1 GPCS4 0
GPCS. 5-W GPCS.4=1
GPCS[3:0f—=p MUX

!

V internal = (3/4) VDD ~ (1/4) VDD + (1/32) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

1

2 *vpp +®*) *ypp, n = 6PCS[3:0] in decimal

V. =
internal R 4 32

E] 24 . VinternaIR ﬁﬁ%ﬁ?ﬁ?ﬁ (GPCSS=O & GPCS4=O)

Case 2: GPCS.5=0 & GPCS.4=1

16 stages
VDD

_A,_
/\% ° Ve ™ e_/\i}{ ;—{
GPCS.5= R GPCS.4=0

1
| I BN |
GPCS.S:W
|

GPCS[3:0F=——= MUX
v internal R~ (2/3) VDD ~ (1/24) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

GPCS.4=1

(n+1)
Vinternal R= _24 VDD, n = GPCS[3:0] in decimal

B 25:  Vigemar W7 (GPCS.5=0 & GPCS.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

VDD

i

16 stages

A
~ ~ .,._/\%T
R GPCS.4=0

GPCS.4=1

GPCS.5=

GPCS.5=0
L

GPCS[3:0F=——= MUX
V irternalr= (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

v

internal R~

1
- *vop +"*1) * ypp n = GPCS[3:0]in decimal
40

[ 26 : Vigemar HMFEE (GPCS.5=1 & GPCS.4=0)

Case 4: GPCS.5=1 & GPCS.4=1

VDD

i

16 stages
AL
' ™ 9.49{5_{
GPCS.5= R GPCS.4=0
L BN BN
GPCS.5=0 GPCS.4=1
o

GPCS[3:0F=——= MUX
v internal R~ (1"‘2) VDD ~ (11"32) vDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

(n+1)
Vinternal R= _32 VDD, n = GPCS[3:0] in decimal

B 27 : Vigemar W7 (GPCS.5=1 & GPCS.4=1)
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8 fir MTP & 7 12 f2 ADC

o PFC232 - TJ%%
12 eaonux

11.1.4.

fE Mt

Bl —:

3 PA3 U AT Vinernair FHELE 4(18/32)*VDD 15 9 I o Vinternal r 1263% | &l GPCS[5:4] = 2b’00
(L & 7730, GPCS[3:0] = 4b’1001 (n=9) A% Vinemarr = (1/4)*VDD + [(9+1)/32]*VDD = [(9+9)/32]*VDD =
(18/32)*VDD {13 % H k.,

GPCS =0b0_0_00_1001; I Vinternal R = Vop*(18/32)

GPCC =0b1_0_0_0_000_0; I Ja sy, fiN: PA3, IEfIAN: Virema r
PADIER = 0bxxxx_0_xxx; Il 15 PA3 Bz NBi Ib g (x: HE T HE)
EEa

$ GPCS Vpp*18/32;

$ GPCC Enable, N_PA3, P_R; I N_xx &ffN, P_RAREBIERANZNTLSEHIE
PADIER = 0bxxxx_0_xxx;

=

P Vinternal R NN Vintemal r FHLE N(22/40)*VDD, %8 PA4 NIEHIN, ELIECES 45 B R 1
P PAO. Vinerna r L EEIRIECE TR “GPCS[5:4] = 2b’10” 1 GPCS[3:0] = 4b’1101 (n=13) 5%
Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

GPCS =0b1_0_10_1101; Il %1 %] PAO, Viemalr = Vop*(22/40)

GPCC =0b1_0 0 _1_011_1; I AR, THMIA=Vitemars IFHIA=PA4
PADIER = 0bxxx_0_xxxx; I 1= PA4 Brp NP bR (x: IR HE)
i

$ GPCS Output, Vpp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /| N_RREMENENBSHEHILE, P_xxEEHA
PADIER = 0bxxx_0_xxxx;

R ik PAO LB S RN, GPCS &M PA3 Hf Fbm i hae, (HAENISLER IC f1Th
AE, TR Fa T X AME O
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153 PADAUK 8 fir MTP & 7 12 f2 ADC

11.1.5. fEFHELBE8A1 Bandgap &% B R4 Bias

AL

2%

W& Bandgap 2% H [k AR plias il LARR AL 1.20V , & 0] DA A1 50 FEL YR FE 7K T . 1% Bandgap 2% HiJk
ﬁ{ﬁiﬁiﬁAf*uE%)\ Vinternal R 53 Vinternal R K HJRE VDD, F H A Vinternal R R 7K A0 Bandgap
FLER bRAR, mitnl LL%niE VDD BIHLE

ﬁu% N (GPCS[30]+i£%IJ) IE'%-U: VinternalRBrE_X‘j:ij& 1.20V ’ ;JIK/A VDD E"] %Eﬁtﬂ%ﬁﬁ?ﬂﬁﬁﬁ‘ﬁ

X+ Case 11 5: Vpp =[32/(N+9)]* 1.20 volt ;
XfF Case 2 15 : Vpp=[24/(N+1)]*1.20 volt;
X+ Case 3 1M E: Vpp =[40/(N+9)]1* 1.20 volt ;
X Case 4 1MiF: Vpp=[32/(N+1)]*1.20 volt ;

@J —:

$ GPCS Vop*12/40; /I 4.0V*12/40 =1.2V
$ GPCC Enable, BANDGAP, P_R; /I BANDGAP &N, P_RAAAEKEMANLENISEBIE
if (GPC_Out) Il 5 GPCC.6

{

/I 2 Vpp >4V

}

else

{

Il 4 Vpp< 4V

}
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11.2. VDD/2 {rE B B4 5%

ot

PFC232 ] PAO. PA3. PA4. PBO 1 PB3 iX 137 51 I AT LAF=4: VDD/2 UME AU E)E i B s 28 COM
FIZhEE, 1ZIhaen] LB 3 E % 478 MISC.4 91 KIFH .

ZLT S FEEE(MISC), Hihk = 0x08

fir PIsE1E BRI # B

ffifk LCD £~ VDD/2 Thée. 0/1: 2H | BH

my=
4 0 RE | BRSO

COM i i #E N NS 3C(PAC.x | PBC.x=0)#l fe4iit VDD/2 k. {HJ2iERZE LM L4 dpi
PAPH .x | PBPH .x A% 7% N\ PADIER.x | PBDIER.x 95 1L:% HH B8 R 52 B T3 . B 28 Bon 1 ndalfidi FH b o &g .

COM 3 11 FAy it 2 g 55 LAt IR 10 — 4

VDD

— % VDD/2

GND

R TR =
e e <

R Rt

I

|

SO H R FAL

———mm-- >

5HBRRIA

-
.

1 B A H fi s A

28: f§1H VDD/2 i & H = A 2

VER. iESBA S E: PB3 19 VDD/2 Ihft.
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R

11.3. BEBKE(OPA)ELR

PFC232 W E —MNEH RS (OPAE, HILAME I NN, BHEBCRESA AR, —
Fhit OPA LLE 28 A, 3 —Flit OPA JBUK 23

OPACI4:2]

PA3/OPIN- —»000
PA4/OPIN- —»|001

Bandgap ——»{010
011
PB6/OPIN- 100
PBT/OPIN- 101 PAO
0
/ pad ——» OPAC.6
\/|_' 1
PA4/OPIN+ »> T™M2_CLK
e

Vinlema\ R
j —*To TM3
OPAC.5
OPAC[1:0]

———» To GPC

PADIER.O

Y vl

—*To TM2

H OO
(=3 Sl =]

— " ToADC

B P R H OPAC.7 31T OPA B, 10 ¥ 1 PAO ¥R OPA Bt . FH /2 Al DAZE RO 245 = T @
it GPC 1 ADC &A% 40, PAO HiJE, tHA] DLFE Ebig 245N BL B2 PAO (1947 OPA g4

TEE: (i H&A S OPA.

11.3.1. OPA HLE: SR

R T ERRC B FR 9 OPA HLE 28, OPA Hy% Nt 2 [ A S it 8 45 (PAO) . ZEEARE R,
FH AT LS B PADIER.O M\ OPAC.6 FiszHY Eh#si 45 5 .

HHEAH(GPC)EAL, OPA HIELESS R e LIER TM2 5 TM3 HIiHEUR. 5 GPC —#¢, OPA HLHZ
Sw] DLidid R 7 ik OPA_PWM %l 4E B PWM 5 TE .

geAh, P LS GPC H M NS B HUE Vinemair 1E9 OPA IEfIANZ —1ENLE S %,

11.3.2. OPA U KEER

OPA [ 53— Fh a5 RKONBUR B, "B 7 2 SRR RAAE S B A . 2 B BN N IR B
KA, PAO B — /M 51 . 546 2045 PADIER.O LR bR HEL.

PAO 1] LA ##41 g L s (GPC)sl ADC 9%, PRItk OPA ffi th v il LA GPC #EAT LA, thn]
LAH] ADC #4705 .
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PADAUK

PFC232 - Tk
8 fir MTP & 7 12 f2 ADC

11.3.3. OPA =& f74%(OPAC), #iflk = Ox1A

Br

BIsHE

]

#H R

=

B/

JEGF OPA. 0/1: 1=/ 1 BEH
A7 B N R I, R AR R AR R N S B E N E R, BAB I 10 R H.
R, 24 OPA R4 4 e i, PAO Kb 4o 25 %t

>
S

OPA LUAg 23R T 11 Eh A 45
0: IEfAN < kA
1. IEfFIN >

HEFE OPA % i b 48 IR 2 A B TM2_CLK SR FE i HY
0: Eb#g4s % TM2_CLK Krts
1. HOESE R E i TM2_CLK EAE%

000

HeFE OPA Hiki A\ HIRIR

000 : PA3

001 : PA4

010: W#B 1.20 V bandgap % Hi [k
011: Vinternal R

100 : PB6

101 : PB7

11X: PR

1-0

00

4% OPA 1E#i A\ 11K E

00 : PA4

01:GND

10 : KH T HELH Vinenair (1625 GPCS %74+ )
11: *H

OPA %&£ 24(OPAOFS), #il = 0x07

P E

]

B

IR

0000

B/

16+E OPA 1) 2R HL Hs K-
0000 : +1mV
0001 : +2mV
0010 : +5mV
0011 : +10mV
0100 : +15mV
0101 : +20mV
0110 : +25mV
0111 : +30mV
1000 : -1mV
1001 : -2mV
1010 : -5mV
1011 : -10mV
1100 : -15mV
1101 : -20mV
1110 : -25mV
1111 : -30mV
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PADAUK 8 bz MTP ELH i 12 A2 ADC

11.4. HR-HFHEHE(ADC) Mk

ADCME4:1] ADCC [5:2]
N 1
SRR | No 1" 51 paoianito
gk (SCLK) E N 1001
i o——— x| PA4/AD3
ADCCLK : 1000
; ; PA3IADS
: 1
v : L L PBTIADT
i : |
HEMETS [ N 210 : PBE/ADG
i .
| CLL PBS/ADS
i .
Yoo H
E;E:E ! No N0 ¢ K] peaiaps
wj i 0011 !
el : , PB3/AD3
o——3 i !
WVHeer o——av i N 0010 PB2/AD2
= o .
_ 0 ; 0001 |
(ZEmEmEE) o | \o-L—,—EI PBAADVerf
1f ! No— 00 L 57| pB0/ADO
N 1
ﬂ | : |
[ !
o——d4v
[ADCRHIT:0],ADCRL[T:41} Pl
oV
12{5r 5 W Bandgap voltage
generator T ol &
E : e
N
ADCRGC[3:2
0.25* VDD “32 i3
ADCRGC A

K 29: ADC HHuiE &

SE/ AD HeHd FE 5 Z LUR B IR

(1)
(2)
)
(4)
(%)
(6)

(7)

it 2947 %8 ADCRGC Hil B &% & ik

it ADCM 247351 & AD it el {55

i) PADIER. PBDIER %517 %30 B AU 4 A\ 5 il

it ADCC #1728 ADC Hi NiliE

it ADCC %1788 )3 Fil ADC fiith

JE i ADC #5itk 2 J5, ZEIR — Bt [H]

%A% 1. 1] bandgap 1.2V 8% 2V/3V/4V HEHEER, Toit B HAEN S % m iRt 2 1F A AD %
NIEIE, BT R AE IR I A) 4 A5 1ms; 5 200 4> AD I B &8 1ms, B4 IR ] R #2200
A~ AD BRI,

Zftk 2. P18 AR bandgap 1.2V 88 2V/3V/AV A SR, ZEIRIN [A{L 7 200 4~ AD 4,

BEE: UUEWALERTE K& 200 4 AD i &h, ZEHer 2T B ADCM 25472510 B 5 i) ADC % i #h i
Ak A G SYSCLK.

HUAT AD B #3402 ADC Bt 2 75 & 58 ik ADCC.6 % & 1 JF i3 AD #:#e 3 HA I ADCC.6 275

.
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PFC232 - T\/%k

PADAUK 8 fir MTP & 7 12 f2 ADC

11.4.1.

11.4.2.

11.4.3.

11.4.4.

(8) M ADC 7rfr s ik HUFEHe s
S ADCRH Zif7 s HI{E AR i 32 HU ADCRL 27 77 4 HfE »

NAIR, RS ADC L EH BB A ADC FITEIL T, sl EY)# ADC 2% HE K N B E R,
W4T ADC ¥ #e2 Wil B AT E 1% 6, ik ADC Bilh & UER 4 .

AD BB N R

AT AD FEHIRS L ER, A B ORHF LA (CroLo A A 5E 42 78 HL I 2285 ) ALK (KT RSB B 525
R BT B A B AR R I 1] 20 B, (5 5 SREDIRFHLHT(Rs ) A A FRAEIT SR TT (Res ) 2 ELIZ M
B WA Chowp ZAHEITF RIS, AECREEIFRAHSTATRES ] ADC 78 R T A28 4K (5 5 IR BNIR
BHIT S MARRAN NG 5 (RS P o {0 2 0 500 ORAE KA AT, DN 5 BORROE, BRI, {5 5 SRR TN i
KAE S5 FIPRE ARG B2, R ARy 500khz ', BHUE S IR B K BT E A T 10KQ.

Voo Sampling
SWIF:‘.I::h
L e AN visoey Rk S5 Rss |
| Re | W R !
| - - I
| | -L Ty . |
| : Ce ChoLo
| 5 pF Vr =0.6V | leakage
| ! + 50 nA =51.2 pF
. J'-Vss
Legend Crin = input capacitance
Vr =threshold voltage
lleakage  =|eakage currentatthe pin dueto
various junctions
Ric = interconnect resistance
Ss = sampling switch
ChoLp = sample/hold capacitance

30 DA A AR
FEAE ] AD ¥tz Al A ZRURf N TS A RSPV A A5 5 (KR BRI () LA 5 225K, ADCLK [R5 % A 23T 12 Fix
A 5 RN

EHSEFRBE
ADC 2% 1 Wi I fig 5 838 %5 47 # ADCRGCI7:51K %4, I H'EMIEFEH Voo, 4V, 3V, 2V, bandgap
(1.20V)Z% s [ # 5k H PB1 S5

ADC K5

ADC #ith pyi} 8 (ADCLK)gEfZ it ADCM FAEas kik#:, ADCLK M CLK+1 3] CLK+128 —3L# 8 /™
T HEEE (CLK RG4S o 15 5 KA Tacq & ADCLK ff— MM, BTLL ADCLK @
i R R, B ADC I 2 2us.

o B 5

A 12 BRSSPI AD HHuik$t: 11 RSB IR A\ S5 F—> bandgap £ Hi K B#
0.25*Vpp. Bang-gap H 4 K HERIHEES:, /lE: 1.2V, 2V, 3V A4V, DISNEEIIET S, 12 AMEE
555 Port A[0], Port A[3], Port A[4], # Port B[7:013L =5, v T BEGIR A, X Le5| BIFE A FH I 2 SOMAR
PN T RS S T NThRE (% B PADIER | PBDIER ZA7#3HIAHNAL N 0)

ADC &5 5 8 T/MS5, vl fill &5 5w E TP, #ogemsi|Rs: (1) AR,
(2) KMy Edr/ FHr b, (3) il A/B %1748 (PADIER | PBDIER) ¥ B NI BTN
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PFC232 - T\%k

8 fir MTP & 7 12 f2 ADC

11.4.5.

{5 ADC

N R PBO—PB3 k24 ADC #i A5 .

B, € XPrEHmG -

PBC = 0B_XXXX_0000; Il
PBPH =  0B_XXXX_0000; Il
PBPL =  0B_XXXX_0000; Il
PBDIER = 0B_XXXX_0000; /I

N2, WE ADCC FAfds, mPlunR.

$ ADCC Enable, PB3; "
$ ADCC Enable, PB2; 1
$ ADCC Enable, PBO; 1

I

~—, ¥ ADCM 1 ADCRGC Zifr#t, w~BIWT:

PBO ~ PB3 1EN#IAN

PBO ~ PB3 %A 55 LhrHLfH
PBO ~ PB3 #H 59 Nz HLBH
PBO ~ PB3 & HE 75N

W PB3 fEA ADC i\
W'E PB2 fE4 ADC fit A
wW'E PBO fE4 ADC fit A
P IR AD #f KRR — NN B IE

#il 116 @A #1=8MHz, %1l ADCLK=500KHz
il 18 @A G #=4MHz, 1l ADCLK=500KHz
2%k VDD, LR 200 4~ ADCLK Rl Af

ARG i =8MHz
ARG Hi=4MHz

R AH WS % S RN bandgap 1.2V 8 2V, 3V, 4V I, B iR m [a] L2 1ms

AD % Hi 5N 3V
B RGN #1=4MHz, ZEH 1ms Ll

VER: ## ] bandgap 1.2V 5L 2V, 3V, 4V {Ey ADC % NiliE R, Fir 3 18R i 8] [F AL 48T 1ms

Z% W5 N VDD, #HiNifiE N BG 2V

$ ADCM 12BIT, /16; 1
$ ADCM 12BIT,/8; 1
$ ADCRGC VDD; 1
T, WiR—Enfa (ADCLK=500KHz, 200*ADCLK=400us) , s~#lU0T:

.Delay 8*400; i
.Delay 4*400; i
$ ADCRGC 3V; I
.Delay 4*1010; 1
$ ADCC ADC

$ ADCRGC VDD ADC BG BG_2V /I
.Delay 4*1010; 1

&, JTih ADC .

AD_START = 1; Il
while (| AD_DONE) NULL; I

e, 4 AD_DONE r& FL Az ADC 45 2R :

WORD Data; 1
Data$1 = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC . a] LR R i 77 545 -
$ ADCC Disable;
%
ADCC = 0

B RGN #=4MHz, L& 1ms Ll

FHis ADC i
45 ADC Heifesh R

P Tigs R T ADCRH 1 ADCRL
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1}’ PADAUK 8 fir MTP & 7 12 f2 ADC

11.4.6. ADC H<&H1F%
11.4.6.1. ADC #5728 (ADCC), Hilik = 0x35

fr | YigelE | IS i p)

7 0 #/%5 | J5JH ADC Zhfg. 0/1: {=HE -

ADC et e f2 i 1

B
6 0 B/ B3 “1"K ADC CAHE&IF, sl O HH 58 M.

WiEERE.  DUT 4 AL HSRIER: AD # ¥ NG5
0000: PBO/ADO,

0001: PB1/AD1,

0010: PB2/AD2,

0011: PB3/AD3,

0100: PB4/AD4,

0101: PB5/ADS,

0110: PB6/ADS,

0111: PB7/AD7,

1000: PAS3/ADS,

1001: PA4/ADO,

1010: PAO/AD10,

1111:  GEiE F) Bandgap 2% HE s # 0.25*Vpp
HoAth: fRE

5-2 | 0000 | /%5

0-1 - - fREE (50 .

11.4.6.2. ADC R F72(ADCM), Hilt = 0x36

b wigeiE | I Ejiipa
7-5 000 H5 | 100:12-bit, AD 12-bit result [11:0] = { adcrh[7:0], adcrl[7:4] }.
e RE.
4 - - | RE.

ADC ik %

000: CLK (R&H) +1,
001: CLK (R&HH) +2,
010: CLK (R&GIE) +4,
011: CLK (R&GHH) +8,
100: CLK (R&Hf4) + 16,
101: CLK (R&HH) + 32,
110: CLK (R&iHf4) + 64,
111: CLK (Rl 4P + 128,

3-1 000

pinl
dm

0 - - R
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')” PADAUK 8 iz MTP BU8 513 12 iz ADC

11.4.6.3. ADC %= 5785 (ADCRGC), Hiflk = 0x39

b |WIRE | WIS iR

PLR 3 {7 okik £ ADC i N5 5 15 % H k!
000: Vpp,

001: 2V,

010: 3V,

011: 4V,

100: PBH1,

101: Bandgap 1.20V % Hi &

FoAh: {RE

7-5 | 000

ADC i F 4%

4 0 Ry 0: Bandgap &% HJE,

1: 0.25*Vpp (HEmMFE£0.01*Vpp)
ADC jEJE F ] Bandgap 2% Hi JEi% #%:
00: 1.2V

3-2 00 Ry 01: 2V
10: 3V
11: 4V

1-0 - - R (50 .

11.4.6.4. ADC HE =bL % 7 28(ADCRH), Hilik = 0x37

e WIgBE | WIE i p)

7-0 - Wi | X 8 M Z ADC #e Z5 R AL[11:4] , FFAFEHINAL 7 /& ADC Bl R =i

11.4.6.5. ADC HIEKHL % FF28(ADCRL), Hilik = 0x38

fr | WIdGE | WIS R
7-4 - R | X4 MR ADC #H# g R rhr [3:0].
3 - 0 - - {%%o
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PADAUK 8 fir MTP Bl & /7 12 £2 ADC

11.5. RIESH

el

AR — 8x8 ks LUINIREE AF S I RE . XAz 577 22 8x8 ML S s HIf HAE — A4
FAIA SERIZ S . 12 N ILIR 2 20T, SRB S BB A ACC RN A MULOP (0x08)7r /7 45 L, £ ik
mul 18425, BEERN ST RBAETAH MULRH (0x09) b, 18845 KA 75 2 i/E ACC &
Ings £ . FRIkAs MR AR B Qs 31 Fror .

8-bit 8-bit
ACC MULOP (0x08)

\®/

A 4
MULRH ACC

Bit[15~8] Bit[7~0]

Kl 31 BEfFRIk AR HE K

11.5.1. REFEHEN REFFEH(MULOP), Hilk = 0x08

fr | YIgEE | BI85 Eji:p)
7-0 - BIE | ERAIE RS

11.5.2. FEBEREFHHFEH(MULRH), ik = 0x09

fr | YIgEME | BI85 Eji:p)
7-0 - Hik | REIEENmTIeR (R .

Page 77 of 94



3’; PFC232 - T\
J* eaoauk

' 8 fir MTP & 7 12 f2 ADC

12. i EEREN

EAE ] PDK5S-1-S01/2(B)%t PFC232 #4747 H o {H {5 ELAIE 3 2 DL R =507 -

) PDK5S-1-S01/2(B) A A% 5ia%, NCHFFF % (FPPAO) ML, AXFFZ %6
) H PDK5S-I-S01/2(B)fji &b}, A ¥F nadd, comp &4

3) HI PDK5S-I-S01/2(B)fii E I, ASCHE RS # SYSCLK = ILRC/16

4) H PDK5S-I-S01/2(B)fjj E:itf, R3Z K TM2C.GPCRS 1 TM3C.GPCRS

5) F PDK5S-I-S01/2(B){i EIitf, AS3ZHF OPA
6) H PDK5S-I1-S01/2(B)fii & Itf, A 3K PAPL/PBPL
) (B)
) (B)
) (B)

“
2

A~ AN A~~~

7) H PDK5S-I-S01/2(B)fjj BB, A3 GPCC.P_PAO

8) Jil PDK5S-I-S01/2(B)f/i &I, Akl MISC.4 #A4 ¥ E LCD M5 VDD/2, WA E 1840

(9) 1 PDK5S-I-S01/2(B)fji Eif, A K PWMG2C.PA5

(10) i} PDK5S-I-S01/2(B)fji &1, A% # ADCRGC.BG_2V/BG_3V/BG_4V, 3 H HEEFE L BG_1V2

(11) JH PDK5S-I-S01/2(B)ffj LIt} , AN #2545 : PB4_PB7_Drive, GPC_P_In, OPA_PWM, GPC_PWM,
PWM_Source, TMx_Source and TMx_bit

(12) PDK5S-I-S01/2(B){i H#s#Y ILRC #5506 IC R[E » HoARGROAE - HAZSEE KLE 34K~38KHz.

(13) PDK5S-1-S01/2(B) 3¢ PB3 ¥ VDD/2 Jjfit.

(14) 24 GPCS #:#% Output %] PAQ #iHi I, PA3 it Thit & 2 5

(15) 24 ADCRGC ff | PB1 i, PA1 2h4077 =%

(16) H PDK5S-I-S01/2(B)fjj E-itf, 7 timer2/timer3 & A AT, 48 tm2ct/tm3ct (M & 52m 5 =25 b, X+

bR IC WAL
(17) BRE MR ] 4 22 5%, PDK5S-1-S01/2(B): 128 SYSCLK, PFC232: 45 ILRC
(18) IC (7 138 H Ik 1) A48 B PDK5S-1-S01/2(B)i EAE, F:

—

e

WDT % Hi i ] PDK5S-1-S01/2(B) PFC232
MISC[1:0]=00 2048 * T re 8192 * Tire
MISC[1:0]=01 4096 * T re 16384 * Ty re
MISC[1:0]=10 16384 * TyLre 65536 * Ti.re
MISC[1:0]=11 256 * TiLre 262144 * Tre
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

13. RT3 1%
15 f# H} PDK5S-P-003 #17¢5% . PDK3S-P-002 5.2 Hi ke 5 8% B AN S FrRE S PFC232.

Jumper #Hz: KRGS A B BT, &8 jumper BT,
T FH P A H S B 1 8 B DL P A pe S Asi =

b
i,

13.1. LB EFIER
& YO -
® FEMEEE |C, FFAEREFAEN IC I M B E B A e .
® & (MCP) IC, {H5 PFC232 &4 IC Ko A S# LAN B IEHER, AL # DL L= 4

HiE g R K

(1) VDD %71 7.5V, T KAb4s dif i s il iE 49 20mA.
(2) PA5 %55V,

(3) HAthkesk5IH (GND FR4h) %F VDD,

HERR:

® N7t handler £X} IC BEATHRF, EH LR APN004 & APNO11 HHERHEAT .

o NXI PR AT, ETHRFAESENIER IC EE i) VDD A1 GND 2 [AiE#: 0.01uF H.2.
{BY) S EEEAME 0.01uF DL EFHEE, Dlafmaidpe st mizaT.

13.2. [REFREFAER

& VE R

® {EfikEsk (On-board Writing) , {HILfEi HIEE S ALAFA A LT HUBBR, A 2B DUR R R 724
THSHB AR E T TEA B .

® i (MCP) IC, {H5 PFC232 5 E IC Ittt A S LAT ISBIR, BA S I LR B 7

PR dpe A = P 25 -

(1) VDD %T 5.0V, s KHb4s i = Tk 4 20mA.
(2) PA5%F 5.0V

(3) HAhpeEIIM (GND KR4M % VDD.

LB IR R, 15 TRt gt A Lk “MTP On-board VDD limitation” = “On-board Program” (if5%:
Fpesk st PDK5S-P-003 (1 P F41) -
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® PFC232 - Tk
Tj PADAUK 8 Az MTP &l 77 12 i ADC

13.3. FEREEX (On-Board Writing)

PFC232 n] LLSZ FREMR s FITEAENRES, 298 1C S it ik s i Je 414, B L4843 PCB b, FFxf
IC HHATREF G L. TEMUBE S 7 2{{ F] PDK5S-P-003 FTifi5]/4k: ICPCK. ICPDA. VDD. GND #1ICVPP,
HT5IC L1 PA3. PA6. VDD. GND Fi1 PA5 X 3 AHi%

i,

PDK-5S-P003 : PCBA MCU
|
VDD © ; VDD
_ (ICVPP) |
Writer-PA5 O | PA5
Writer-PAG Gt | PAG6
) (ICPCK) |
Writer-PA3 © | PA3
GND © | GND
|
Textool l
|
| vd Bd B
|
| To Other Circuit

K 32: fEMRESRIEL R E A
K32 i S NHBHECER, T RRERER G 2 Al . RN 210K Q, MM =220pF .

TR

— R, FERR e RS FH PR SR . 15 27 1R PR e S A s A

PCB -ff] VDD 5 GND Z [H] AR #E#:45 5.0V B LA R 1 —As st e i 5.0V 7 A 1 Bk sl
PCB /) VDD 5 GND Z [HJ AR &4 #5318 500uF BLA R HLZES

— R, TS PA3, PA5 & PAG B3I, ASBEAE Jynmid di .

[
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')* papAUK 8 iz MTP B F-H14F 12 £z ADC
14. BRI B SAFE

14.1. 45| KAE
LK BME | BAEME | BKE | B % E
HiJ5 5 (VDD) 2.2 5.5 Y, YR HL R B K AN REAET 5.5V, B E REHRSR IC
NG ENES -0.3 Vpp + 0.3 \Y
AR -40 85 °C
fift it 2 -50 125 °C
9 150 °C

14.2. 2RSSR

TIUITAH SRR SIS, BT Vop=5.0V, fsys=2MHz Z 5% fF 31

7 g ¥ B/ME | REME | BKE | B %
Voo | TAEHE 2.0 55 vV |"ZIET LR A5
LVR% |fKHEEAAZE -5 5 %
RGN b=
IHRC/2 0 8M Vpp=3.75V
fsys IHRC/4 0 4M Hy Vpp=2.5V
IHRC/8 0 2M Vpp=2.2V
ILRC 60K Vpp = 5V
Povae | BESKIREL 1000 cycles
i 1 mA |fsys=IHRC/16=1MIPS@5V
Nrcy
lop | LA 65 UA | foys=ILRC=40KHz@5V
ot O R PR
lpp (| stopsys i %) 1 UA | fsys= OHZ,Vpp=5V
| B A T FE IR 3 A Vpp =5V; fsys= ILRC
PS | (1 stopexe 414 UA L B ILRC Rk
Vi | BRHE 0 0.1Vpp
VIH iﬁ]]\% EEHS 07 VDD VDD
1O iy HE FELIR
PAO, PA3, PA4, PB2 23
| PA5, PAB, PA7, PBO, PB1, 17 T
°L  IpB3, PB5, PB6 23 m ol
PB4, PB7 (Strong) 37
PB4, PB7 (Normal) 23
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3} PFC232 - TI%%
LF_&Q&%

8 fir MTP & 7 12 f2 ADC

1O % BK B HL I
| PB4, PB7 (Strong) -26 A V=BV Va5V
OH PB4, PB7 (Normal) -10 MA | Voo=oV, Von=
Others IO -10
= o B/ME | LBUE | BKE | B % 1
Vin RN ERE -0.3 Vpp+0.3 \%
ling (PINY JEIAE ) 5] N FLYL 1 UA [Vpp+0.3=Vn= -0.3
Rey | EduriBH 82 KQ |[Vop=5.0V
Re. | FHIFEFH 82 KQ |[Vop=5.0V
VDD =2.2V ~ 5.5V
V B % D 1.145* | 1.20* 1.255* V
BG andgap % H [k 5 0 55 40°C < Ta < 85°C*
15.84* 16* 16.16* Vpp =5V, Ta=25°C
fure | IHRC frisn (eEE) * . . « | MHz |vn, =2.2V~5.5V
15.2 1 16. bD ’
5.207| 16 6.80 -40°C <Ta<85°C*
tinT e W fik e o 30 ns |Vpp=5V
VAD AD i—{;ﬁ)\ EEE_{ 0 VDD V
ADrs ADC 4r#i% 12 bit
‘ 0.8 mA | @5V
AD ADC 7§ V
cs THFE IR 0.75 @3V
ADclk |ADC % 2 us 2.2V ~ 55V
ADC &b [H]
tabcony | (TapoLk 23 52 AD B4 8 #D 16 Taocik | 12-bit resolution
AD DNL |ADC f4r3kgett: +2* LSB
AD INL [ADC FR4rdE£it: +4* LSB
ADos |ADC ZifHE* 2 mV |Vpp =3V
ADC % HE
Vv 4V 3.90 4 4.10 Ve =BV 25°C
REFH 3V 2.93 3 3.07 po =
2V 1.95 2 2.05
Vor | BdEAAES SRR A7 R 1.5 V| FHEEAT
8K MISC[1:0]=00 (%)
N . ‘ 16K MISC[1:0]=01
twor | & IR A S TR Tire [1:0]
64K MISC[1:0]=10
256K MISC[1:0]=11
o T MO TR s 4 ) 4 45
twup . Tire | Tire 72 ILRC B4 i 3
368 MO B s 4 S 4 3000
tsep ZA4 b T ALI (] 72 ms |Vpp=5V
trsT ARG A ik i B P 120 us |Vpp=5V
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')” PADAUK 8 iz MTP BU8 513 12 iz ADC

5 o B/AME | BUE | BRME | BAL %
CPos | tb# a3 &> - +10 +20 mV
CPcm | L5 88 JLAT46 N\ HL i * 0 Vpp-1.5| V
CPspt | Lb25¢ &5 i W s []** 100 500 ns | EFHEFIRREHE—FE
CPmc | LR # AR 2 e 3 A 7 I ) 25 7.5 us
CPcs | Lb#s 23 Ha it viH #E 20 uA |[Vpp=3.3V
OPAcm |OPA H:ibifg \ > 0 VDD-1.3 | V
OPAos |OPA fliJE* +10 mV  |Vpp =5V
lopa | OPA % i HELI 200 uA
OPAgain |OPA Eii25* 80 dB

SEEBHR R B, IR IR

Rtk B SRl A . 5 R8BI A 7 RS S DR 2R 52, R v B Bt 2 A S B T B (B A 2 AV LY

14.3. ILRC FiE 5 VDD K R &

ILRC Frequency vs. VDD

42
g o ,HHM
= 40 / *~
g 39
L / ——Avg.
%53 38 ¢
= 37
()]
236|||||||||||||||||||||

2 24 28 3236 4 44 48 52 56 6
VDD (Volt)
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PFC232 - T4
PADAUK 8 bz MTP ELH i 12 A2 ADC

14.4. IHRC HiE 5 VDD R R Lk E (BKRH#HEZ] 16MHz)

IHRC Frequency Deviation vs. VDD

b
i¥,

0.20
. 0.10
3? 0.00 M
= -0.10 /
S -0.20 I
® -0.30
Y — ~—Avg
O -0.50 7
g’: -0.60 V4
a -0.70
_0-80 | | | | | | | | 1 | | | | | | | | | | | 1
20 24 28 32 36 40 44 48 52 56 6.0
VDD (Volt)
14.5. ILRC FiE 5RE X R ML E
ILRC Drift
20 —e—VDD=5.0V
48 | —=-VDD=4.0V
46 VDD=3.3V
44 | VDD=2.5V
N4 ——VDD=2.0V
X
g 40
- 38
36
34
32
30 | | | | | | | | | | | |
-40 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)
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PFC232 - T\/%k
PADAUK 8 fir MTP Bl & /7 12 £2 ADC

14.6. IHRC HiX 5HEERXAMLE (RK#HZ] 16MH2)

b
H
i¥,

IHRC Drift
1 ——VDD=5.0V
05 —=—\DD=4.0V
VDD=3.3V
0 VDD=2.5V
——=VDD=2.0V

Drift (%)
S
()]

_2 ! ! ! ! ! ! ! ! ! ! ! !
-40 -30 -20 -10 O 10 25 35 45 55 65 75 85

Temperature (degree C)

14.7. TAEHWS VDD, R 4iH48F CLK=ILRC/n £ &

Ak

2-FPPA (FPPAO: tog PAO, FPPA1: idle)

FFRB it 5idk: ILRC, Bandgap, LVR; RHIMAE4EE: IHRC, EOSC, T16, TM2, TM3, ADC #k;
10 5[J4: PAO DL 0.5Hz Sl ik s e sc e th, o fidl: ARSI o B

ILRC/n vs. VDD

70
—m—ILRC/1 /
60 H —e—ILRC/A
= ILRC/16
S 50
5
§ 40 //
30
20 | ' ' ' ' ' '
2 25 3 35 4 45 5 55

VDD (V)
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' 8 fir MTP & 7 12 f2 ADC

14.8. T/EHES VDD, R 4iH4F CLK=IHRC/n Hi£kE

Ak

2-FPPA (FPPAO: tog PAO, FPPA1: idle)

FEE Mg tk: IHRC, Bandgap, LVR: REIMAIfF#ES: ILRC, EOSC, LVR, T16, TM2, TM3, ADC #t;
10 5f4: PAO L 0.5Hz S ik b e sc e th, o fidl: ARSI o B

IHRC/n vs. VDD

2 — —e—|HRC/2
18 - —IHRC/4 /
s || —=-IHRC/8 -~
4 Ll HRCE _
2 1o || HRCR2 e ]

2 7| ——IHRC/64
1 e —

Current (mA
o o
o ™
\ :
‘ \
|

2 25 3 35 4 45 5 55
VDD (V)

14.9. T/EHS VDD, &%ik48k CLK=32KHz EOSC/n Hi£ &

%At FFRB R EOSC, MISC.6 =1, Bandgap, LVR;
SRR IHRC, ILRC, T16, TM2, TM3, ADC #itk;
10 51M: PAO DL 0.5Hz SR mfi i IR At , Ttk FCAhBIM: By HAE S

EOSC(32KHz) Operation Current vs. VDD

100 1
90 EOSC/1

80 —e—EOSC/2
70 —e—EOSC/4

60 —m—EOSC/8
50

40
30
20
10

Current (uA)

2 25 3 35 4 45 5 5.5
VDD (V)
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8 fir MTP & 7 12 f2 ADC

14.10. T/EHEH S VDD, R4iH 8 CLK=1MHz EOSC/n H£ K

14.11.

%At FFRBAERE: EOSC, MISC.6 =1, Bandgap, LVR;
RS, IHRC, ILRC, T16, TM2, TM3, ADC #Hk;

10 51f: PAO DA 0.5Hz #i miflk B et , etk FAmSIM:. SOV HAES

EOSC(1MHz) Operation Current vs. VDD

16 |
14 | EOSC/1
1o || —e—EOSCr2

—+—EOSC/4

' 7| —a—coscre /

Current (mA)

2 25 3 35 4 45
VDD (V)

TAERKE VDD, &%k 4 CLK=4MHz EOSC/n Bi4RE

%4 FFRB L. EOSC, MISC.6 =1, Bandgap, LVR;
RS, IHRC, ILRC, T16, TM2, TM3, ADC #k;

10 51f: PAO LA 0.5Hz Ml mfl L Ac e it , et ARSI BOvMA HAES

EOSC(4MHz) Operation Current vs. VDD

25 EOSC/1
, | | —e—EOsCr2 .

—e—EOSC/4

15 || —=—EOSC/8

Current (mA)

2 25 3 35 4 45
VDD (V)

5 5.5
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8 Az MTP &l 77 12 i ADC
14.12. 3| H HIRE R (lon) SRR (o) HZLE

loH vs. VDD (Drive = Strong)

loH vs. VDD (Drive = Normal)

40 14
35 || -=—PB4PB7 " e IoH o
30 - —+0Others I ]
~25 -~ _10 /'/
< /./ s /./
E20 EB8
I4s ~ Is P
9 | o
e L i —
5 :.’,4/4’ 2 T'/./
O 1 | 1 1
O 1 Il Il 1 Il Il
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
loL vs. VDD (Drive = Strong) loL vs. VDD (Drive = Normal)
45 J 30
40 —s-PB4/PBT —a-PAQ/PA3/IPA4IPB2/PB5/PBEIP ,l
35 /l// 25 B7 /./
=Y <
20
1}' s /r/ ﬂ §110 l/://'/
5 I:!x/ f/
|:| | L L 1 O L L | I I
20 25 30 35 40 45 530 355 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
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b
H
i¥,

14.13. SR BEESEKBEEVWV.L) HZEE

Vih, Vilvs. VDD
4.0

3.5 ——Vih
3.0
25

2.0 .
15 /

1.0
0.5
O-O | | | Il Il Il

2.0 25 3.0 3.5 4.0 4.5 5.0 55

—m—Vil

Vih, Vil (mV)

VDD (V)
14.14. 5| b3/ T Hr s fE 2
Pull High Resistor Pull Low Resistor
83 86
83 N —~—PH 85 ™
85 ——PL
£ w \ E u AN
] \\ o} \\
< g < 84
: \ : S
g 81 g 83 \\
4 \’ x
81 Il Il 82 | | Il | | Il
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
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8 fir MTP & 7 12 f2 ADC

14.15. HEHER(lpp) 54 B HER(lps) HLZLHE

stopsys power down current vs. VDD
1.2 A/l
1.0 —e—stopsys /
< 0.8 /
2
+ 06
o _/0/
8 04 /
0.2
00 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
35 /l
3.0
5 —e—stopexe /
= 2
3 20 /’/'/,
5 15 —
05 |
OO l l l l l l
20 25 30 35 40 45 50 55

VDD (V)
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8 fir MTP & 7 12 f2 ADC

15.18%

Gl # B
ACC Zngs (Accumulator fI4i5)
a ZUn# (Accumulator 7EFEF BT 5)
SP HERRFRET
FLAG PR A4
I BV 4
& &4 AND
| i OR
— # 5y
A B8 OR
+ n
— I
- NOT CGZHEAM, 14MD
T 2 #hE
ov i (2 AMECR GV S48 SR Y D
T NRFZHRITTHRENLS R 0, XA RERN 1
Cc AL (Carry)
AC % BhBEA7 A7 2 (Auxiliary Carry).
10.n A A A I
M.n Wi Fhk{E address 0~0x3F (0~63) AL E
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8 fir MTP & 7 12 f2 ADC

Theg JA# |Z|C|AC | OV
FoEfRmRIE S
mov a, | mov  a, 0x0f; a « Ofh; 1 1-1-] - -
mov M, a mov MEM,a; MEM «a 1 |-1-] - -
mov a, M mov  a, MEM; a« MEM;* MEM NEE, frbifhi Z S EN 1 |Y|-| - | -
mov a, |0 mov a,pa; a« pa;Xpa AEN, brEALZ S8 EA 1 |Y|-] - | -
mov 10, a mov pb,a; pb<«a; 1 |-1-] - -
ldt16 word Idt16 word; word < 16-bit timer 1T |-1- - -
stt16 word stt16 word; 16-bit timer «— word 1T 1-1-1 - -
Idtabh index Idtabh index; a « {bit 15~8 of MTP [index]}; 2 |-|-] - -
Idtabl index |ldfabl index; a < {bit7~0 of MTP [index]}; 2 |-|-] - -
idxm a,index |idxm a,index; a « [index], index &L word & X 2 |[-|-] -] -
idxmindex, a |idxm index, a; [index] < a;index ;&L word & X 2 |[-|-] -] -
xch M xch MEM; MEM <« a,a«< MEM 1 = -] - -
pushaf pushaf, [sp] < {flag, ACC};sp«sp+2; 1 -l -] - =
popaf popaf;, sp«sp-2; {Flag, ACC}« [sp]; 1 1YIY|Y|Y
add a,l add a,0x0f; a<«a+0fh 1 |Y|Y|Y|Y
add a, M add a,MEM; a<a+MEM 1 |Y|Y|Y|Y
add M, a add MEM, a; MEM « a+ MEM 1 |Y|Y|Y]|Y
addc a, M addc a,MEM; a<—a+MEM+C 1 |Y|Y|Y|Y
addc M, a addc MEM,a; MEM<—a+MEM+C 1 |Y|YIY|Y
addc a addc a; a<—a+C 1 |Y|Y|Y|Y
addc M addc MEM; MEM — MEM+C 1 |Y|Y|Y|Y
nadd a,M nadd a,MEM; a< Ta+MEM 1 |Y|Y|Y]|Y
nadd M, a nadd MEM,a; MEM«— TMEM+a 1 |Y|Y|Y|Y
sub a,l sub a, 0x0f;, a<« a-0fh(a+[2'scomplement of Ofh]) 1 (Y|Y|Y|Y
sub a,M sub a,MEM; a< a-MEM(a+[2'scomplementof M]) 1 |IY|Y|Y|Y
sub M, a sub MEM, a; MEM «— MEM - a ( MEM + [2’s complement of a] ) 1 1Y|]YIY Y
subc a, M subc MEM,a; a<—a-MEM-C 1 |Y|Y|Y|Y
subc M, a subc MEM,a; MEM —~MEM-a-C 1 lY|Y|Y|Y
subc a subc a; a—a-C 1 |Y|Y|Y|Y
subc M subc MEM; MEM « MEM-C 1 |Y|Y|Y]|Y
inc M inc MEM; MEM «— MEM + 1 1 |Y|IY|Y|Y
dec M dec MEM; MEM «— MEM -1 1 lYlY|Y|Y
clear M clear MEM; MEM <0 1 |-1-1 - -
mul mul ; {MulRH,ACC} « ACC * MulOp 1 |-1-| - -
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PADAUK 8 fiz MTP ZL &l 12 fiz ADC
HBe hee JA¥ |Z|C|AC|OV
BALEERIES
Sr a,;
SR a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) T - T
Src a,
S c a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) T - T
sr MEM;
sr M MEM(0,b7,b6,b5,b4,b3,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), 1 - - -
C — MEM(b0)
src MEM;
src M MEM(c,b7,b6,b5,b4,b3,b2,b1) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 - - -
C — MEM(b0)
sl a;
sl a a (b6,b5,b4,b3,b2,b1,b0,0) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a (b7) T - -
slc a;
slca a (b6,b5,b4,b3,b2,b1,b0,c) — a (b7,b6,b5,b4,b3,62,b1,b0), C — a(b7) T - "
sl MEM;
sl M MEM (b6,b5,b4,b3,b2,b1,b0,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 - - -
C — MEM(b7)
slc MEM ;
slc M MEM (b6,b5,b4,b3,b2,b1,b0,C) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 |- - |-
C — MEM (b7)
swap a;
swap a a (b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0) T - T
BHREELREL
and a,l and a,0x0f; a« ad&0fh 1 |Y - -
and a,M and a, RAM10; a<« a&RAM10 1|y L
and M, a and MEM,a; MEM < a&MEM 1|y L
or a,l or a,0x0f; a<«a]0fh 1 1y N
or a,M or a, MEM; a<«<a|MEM 1 |y .
or M, a or MEM,a; MEM < a|MEM 1 1Y - -
xor a,l xor a,0x0f; a«a”o0fh - |
xor 10, a xor pa,a; pa<a’pa; 1 |- - -
xor a,M xor a,MEM; a«< a”RAM10 1 |y L
xor M, a xor MEM,a; MEM « a”*MEM 1 |y . _
not a not a; a<« -a 1 1Y - -
not M not MEM ; MEM «— ~MEM 1 1Y - -
neg a neg  a; a<alf]2%hy 1 |y - -
neg M neg  MEM; MEM «— MEM f# 2 ¥MY 1 |Y - | -
comp a, M |comp  aMEM; ZEXT(a-MEM), JS&RRELL Flag 1 1y Y|y
comp M,a |comp  MEM,a; ZEXT(MEM-a), JHHS&IREAL Flag 1Y Y |y
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B Theg JA3# |z |C |AC OV
Az fRig <
set0 10.n set0 pa.5; PA5=0 1 - - - -
set! 10.n set! pb.5; PB5=1 1 - - - -
set0 M.n set0 MEM.5; MEMAfi5:50 1 0-1- -1 -
set! M.n set1 MEM.5; MEM 75 51 1 0-1- -1 -
swapc 10.0; C—10.0,10.0—C
swapc 10.n |2 10.0 £t IGL, #EArFRE C K pizE] 10.0 | 1 |-1Y] - | -
2 10.0 M AMIGL, 10.0 IPPIRAS KL Bl fdrd C
FHEHERES
cegsn al ?F;Z;Z=Oxaf;50,)$2r;1 “gigtco errorl}’/;lEg)ﬂ;\lJ,ng:oMEM?Tror; T2\ Y|y vy
cegsn a,M |cegsn a, MEM; {1 a=MEM, Bkid ~—14E4 1/2|Y|Y| Y |Y
cneqgsn a,M |cnegsn a, MEM; {1 a#MEM, Bt 1454 1/2|Y|Y| Y |Y
GRS M ?Fg;]q ZZOX%,%Z?] E‘gc;trg:error"; SEJI\,A“;ncgl\;lI‘EOM”. oer 1T12|Y|Y vy |y
tOsn 10.n tOsn pa.5; fWH PA5 0, Bkl F—4E4 1/2-|-| - | -
t1sn 10.n tisn  pab; WH PA5 21, Bhid F—A4E4 1M2)-|-] - | -
tosn M.n tosn MEM.5; Qi MEM 67 5 72 0, Bkid F—1M484 12)-|-] - | -
tisn M.n tisn MEM.5; Qi MEM 6z 52 1, Bhid F—1M484 12)-|-] - | -
izsn a izsn a, a < a+1, #a=0, Bt F—MES 1/2|Y|Y| Y |Y
dzsn a dzsn a;, a « a-1, #a=0, P F MBS 1/2|Y|Y| Y |Y
izsn M izsn MEM; MEM <« MEM+1, # MEM=0, Bkt F—/4454 112|Y|Y| Y | Y
dzsn M dzsn  MEM; MEM «— MEM-1, # MEM=0, Bkt F—ME4 112|Y|Y| Y |Y
RGEHIRES
call label call function1; [sp] « pc+1,pc <« functionl,sp « sp+2 2 |-|-]| - -
goto label goto  error; BkF| error JEkLEPATIE T 2 |-|-| -1 -
ret | ret 0x55; A< 55h ret; 2 [-|-| - -
ret ret; sp «sp-2 pc <« [sp] 2 |[-|-| -] -
, reti; WA W IR 55 F5 A IR 0] 2 JEA
ret FEXIELPATZ )G, TR 838 i 2 -] |-
nop nop; AL T I I
pcadd a pcadd a; pc «—pc+a 2 |-|-] -] -
engint engint; TTESRA[IE ] FPPAO, DAEHE4T Fh Ik IR 55 1 0-1-1-1-
disgint ;
disgint 35 FPPAO (1 T SR 4 B 4 k. TSV AT R S5 e T i e
stopsys stopsys; 15 1L RGN BHRIEH R 5 T N A
stopexe stopexe; AFAERGI B, HRAIIRFRE G S LA 1 -1-1 -1 -
reset reset; SATEEA L T I P I
wdreset wdreset ; RAIE 1M 1 -1-1 -1 -
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