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J* eaonux

‘(* 24 4R 8-bit MTP KA1 R 1]l
H Xx

e B R oot 8
I =32 L = TSR PR T TRORTON 8
X 7 < - 8
RO = LU = R 9
e (= RSOOSR 9

PR X vy a2 TR 10

3. B I I BETE I ..ottt ettt 11

VS B s (@ = T ) TR 14
O 1 = i OO 14

O O 5 L OO 14
O Y o €S 17
O R T 0 3 3 OO 17
A.1.4. FERFIIZHEELTT (oot ettt ettt e e et e et et et e e e et et e st et et eeeeteeeeeeeansaenas 19

R X 2SR 19
4.2.1. FETFAFRERE (ROM) ..ottt ettt e ettt n et n ettt ee e sens 19
4.2.2. BHETFAERE (SRAM) ..ottt s ettt es sttt an s st st e tese e neee 22
R Ty ks =S RUR 23
4.2.3.1. FpERFERE(FLAG), HBIE = OX00 ... 24
4.2.3.2. FPPA ¥t R YF A7 85 (FPPEN), HilE = OXOL..oooiviceiieecececeee e 24
4.2.3.3. I 2E(MISC), HIEHE = OXA9 oovieiieeeeceeeeeee e 24

O TR Y RS 25
4.3.1. HERRFRET BFAZER(SP)s HBAHE = OX02 oo 26

4.4, FEIPIEIT COUE OPLONS. ....ccviitiitictietieieete ettt ettt b e st et e s tesaeebeesa et esessesteebeeseensennennas 27

B R B B Rl ..ottt ettt ettt eaane s 28
5.1, BB IR 2o M P B IGITIR T oottt ettt ettt en et ettt ettt 28
B2, A R TR T % oottt ettt ettt et ettt ettt et e e e tens 28

5.2.1. HMEBEEIAIR 815 T AERS(EOSCR), Hi3E = OXOF ... 29
5.2.2. AN SRR A B T BE BT T coeeece e 29

5.3. RGBS THRC TR ..ottt en et en sttt ees s eeeenseen s santens 31
ST B2 1 PP 31
5.3.1.1. FHEh %257 25 (CLKMD), HihE = OX03 .eoieeececeeee e, 31

SRR <8 3 AR 32
SR B = 3 [ < OO 33

5.3.3. RGN EITIIL ..ottt ettt ettt ettt ettt ettt 33

LT~ X AR 34
R B = = VA (210 ] = ) TSRO 34
o (1= = YA (1LY 2 ) OO RO 35
R T = Wt s = 1Y AR 36
R L= R VA (=] = S =) [P O RO 37

T R T R e, 38
A e B W (o) 1= (= PSR 38
A e e W 1 (o] 013 = [OOSR 39
ST RO 39

ST ./ 40
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PADAUK 24 fiiBisR 8-bit MTP SREISE /

10.

8.1. T RVFEFAFRE(UNTEN), HIHE = OXO4..oieieeieieeeeeeeee e, 42
8.2. KT FLF 27788 2 (INTEN2), HIHE = OX0B....eveiececececececececececceeeeee e 42
8.3. HHHERFIAAEINTRQ), HIHE = 0X05 oottt 42
8.4, HHHHERZFIERE 2 (INTRQ2), HBIE = OXO7 cvovieeeeeeeee e, 43
8.5. HHHTZIEFZFERE (INTEGS), HIIE = OX5D ..oiiieceecece e, 43
ST ST T O 0 OO 43
ST T R 7 RO 44
8.8, M HIBIZEM ..ottt ettt ettt ettt et ettt rn e e nearens 45
L@ TR 46
ST (O B <= RO 46
9.1.1. ¥ 1 A F i NS A7 85 (PADIER), M3k = OXAC ..o, 46
9.1.2. ¥ B ¥ Fl 2547 32 (PBDIER), HIUAIE = OXAD oo 46
9.1.3. ¥ C B FHNE H A AERE(PCDIER), H1HE = OXAE ..o 46
9.1.4. 31 D BN B H 57 45(PDDIER), Hidlk = OXAF ..o, 46
9.1.5. i 1 A/B/C HE 27 /7 24 (PA/PB/PC), ik = OX10/0X14/0X18.......ocvveveeeeereeeeeeeeeeeeeeaenn, 46
9.1.6. i1 AIB/C 5] 2547 2 (PAC/PBC/PCC), Hihit = OX11/0X15/0X19.....coevvvreereeerenaranne 47
9.1.7. i1 AIB/IC _ERiAEH %5 /7 2% (PAPH/PBPH/PCPH), Hilik = 0x12/0x16/0x1A................... 47
9.1.8. i1 AIBIC Rzl %77 2(PAPL/PBPL/PCPL), #ilit = 0x13/0x17/0x1B..................... 47
9.1.9. i 1 D BHEZAEEE(PD), HIHE = OXLC coiiieceeeeeeeeece e 47
9.1.10. ¥ D $EH| 2 A7 #5(PDC)s HiHE = OXID cuiveviiciieceeceeee e, 47
9.1.11. 5 l1 D _ERIEHIAFFEE(PDPH), HIHE = OXLE ..o 47
9.1.12. 51 D FRIEHIZFAZRE(PDPL), HHE = OXIF oo 47

T (T 3 = RO 48
T IR O =Tl 1 OO 48
T (O Tl 1 Ry %1 = OO 48
9.2.2.1. 10 HrH I Bh HE 1132 H ZF 74 (IOHD), HilE = OXSF .o 49

TR T (@ Iy R L o OO 49
TIMEr [ PWM HEZIBE .ottt ettt e et et e e et e et e e eteare s 50
10.1. 16 FETFETER (TIMEILB) ..ovieceieeeeeeeceeee ettt ettt ettt se st te s e es et etes e s s s seseaeas 50
0T 0 O T 0 =Y o IR 2 TR 50

0T 7 N0 =Y e TR A 1 LT R 51
10.2. 8 il PWM THETEE (TIMEI2, TIMEI3) ..eoueivveeceeeieeeeetee ettt ee et es et en st en e aenens 53
10.2.1. TIMer2. TiMer3 AT ZFTERE ovoreereeeeee ettt ettt ea et en s assesans 54
10.2.1.1. Timer2/Timer3 LR %4745 (TM2B/TM3B), Hiulik = OX61/0X63.......cvevveveeecrecrennae 54
10.2.1.2. Timer2/Timer3 i+ & 47 #5(TM2CT/TM3CT), Hidik = 0x29/0X2B......cocvcveeeveeenee. 54
10.2.1.3. Timer2/Timer3 73 4 2 47 45 (TM2S/TM3S), Hidik = OX60/0X62.......cocvveeeeeeeeeeernee. 54
10.2.1.4. Timer2/Timer3 5| 2717 25 (TM2C/TM3C), Hililk = OX28/0X2A ......cvvvveveveeeeernne. 55

10.2.2. fHF TIMer2 P2 TE AT oottt 56
10.2.3. ] TIMer2 P24 8 A PWM T ..ottt 57
10.2.4. fEF TIMer2 P24 6 A7 PWM BT .ottt 58
10.3. 11 £7 PWM TFELEE (PWMGO/L/2) .ottt en st ns s sene e 58
1031 PWM S oottt n s s s s st s s st st et en s et e en e 59
10.3.2. TEAFFIIFBEHE ] oottt ettt ee st a e e et sene et neeseee e eneas 59
10.3.3. 11 A2 PWM AR T TN oottt 60
10.3.4. 11Dit PWM T8 FH I 25 FE % o eee ettt st ee st en sttt e sttt ese e s s e s e 61
10.3.4.1. PWMGO %l Z 7725 (PWMGOC), H1HE= 0X22...ocveeeeeeee e 61
10.3.4.2. PWMGO 43 il a7 /725 (PWMGOS), k= OX23 ..o 61
10.3.4.3. PWMGO |5 %%t 25 77 28 (PWMGODTH), il = 0X50 ...cvivcvceiieiceeceeeeeeene, 61
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10.3.4.4. PWMGO |5 %% ELARAL 25 77 28 (PWMGODTL), bk = OX51..ceiiiiieieicccceecee e, 62
10.3.4.5. PWMGO % _E IR A7 77 28 (PWMGOCUBH), Hidk= OX52 ...ovveieccccccee. 62
10.3.4.6. PWMGO 1% b PRAGA 77 88 (PWMGOCUBL), Hilik= OX53 ..o, 62
10.3.4.7. PWMGL & #l| ZF 7 25 (PWMGLC), HihE= 0X24....cooiiiiciiicccee e, 62
10.3.4.8. PWMG2 % #l| ZF 7 25 (PWMG2C), HIhE= OX26....cvciiiciciciiccceeee e 63
10.3.4.9. PWMG1/PWMG2 7 %517 24 (PWMG1S/PWMG?2S), Hilik= 0x25/0x27 ................ 63
10.3.4.10. PWMGL1/PWMG2 |5 & Ll AL 27 /745, Hilk = OX54/0X58 ... 63
10.3.4.11. PWMG1/PWMG2 .Effttfﬁwﬁ%*}ﬁ%%, HidE = OX55/0X59 ..vveeeeeeeeeeeeeeeeeenanns 63
10.3.4.12. PWMG1/PWMG2 4 IR S B A7 4%, Hidik= OX56/0X5A ......cceeeeceieeieieeeee 64
10.3.4.13. PWMG1/PWMG2 5 L FRARAL BF 748, Hidik= OX57/0X5B ..o, 64

10.3.5. A7 H AP PWM I TE ..ottt 64
10.4. 11 i SULED LPWM THELEE (LPWMGO/L/2) .ot 66
10.4.1. LPWM VT oottt ettt ettt en et en e 66
L0.4. 2. FEIEREEE oottt et ettt ettt ettt et ettt ettt 67
10.4.3. 11 7 LPWM A2 B BE T A  Th oottt ettt ettt ettt ettt 68
10.4.4. 1100t LPWM T 2 B oot e e ee e ee e eneen, 69
10.4.4.1. LPWMGO #5577 % (LPWMGOC), H13E= OXOC ..o 69
10.4.4.2. LPWMG1 54l ZF /728 (LPWMGIC), Hi3E= OXOD ..ovveeccececee e 69
10.4.4.3. LPWMG2 =il ZF 7 25 (LPWMG2C), Hitlk = OXOE.....ccciovieiceiiiieecees e 70
10.4.4.4. LPWMG I} 257728 (LPWMGCLK), it = OXB7...cveevevcvceceececeeeeeeeeee e 70
10.4.4.5. LPWMG 1% EFR A7 2577 28 (LPWMGCUBH), Hilik = OX68.......cococvvvvvevece 71
10.4.4.6. LPWMG 1% EFRAGAL 2577 28 (LPWMGCUBL ), Hihik=0X69......c.cocvevevvveeicee 71
10.4.4.7. LPWMGO0/1/2 575 L Z 47 2%, Hbidik = OX6A/OX6C/OXBE .......oveeveeeevevenreree. 71
10.4.4.8. LPWMGO0/1/2 575 ARSI Z7 47 2%, Hbdik = OX6B/OX6D/OX6F .........ceeeveeeevevererernee. 71

10.4.5. HEEAPEIX T LPWIM SEZTETEAT oottt et eee e e e e e e 71
= 5 SRR 74
T = =TSPTSRO R TSR PPN 74
11.1.1. ELE B 2 7 23 (GPCC), HIHE= OX35 .., 75
11.1.2. HE 2R TR AE AR (GPCS)s HIIE = OX36..vceceiceeeeeceeeceeee e, 75
11.1.3. LIRSS Bk PWM 54 257725 (GPC2PWM), HiliE = OX43. . 76
11.1.4, BB TEHLIE (Vintermal R) «eeeeeeeerereresereresesesesesesesssesesssesssssssesesesesssssssssssssssssssssssssnesssesssennenns 77

L LS. 0 T B oottt ettt ettt ettt ettt ettt n e 79
11.1.6. fd LA ER AT Bandgap S5 B IEAE IEE oo 80
10,2, VDD 2 B H T T2 B8 oottt e e et ettt et e et e ettt ettt et e e e e aaes 81
R T Gy T (@] =N 5= TR 82
11.3. 1. OPA LI B T oottt ettt ettt ettt et ettt et et et et et e et 82
11,32, OP A T R BB TR oottt ettt ettt e e e et et et et et et e e e et et ettt e e e ee e 83
11.3.3. OPA il 271728 (OPAC), HIHE = 0X33 ..o, 83
11.3.4. OPA KiAZ /725 (OPAOFS), Mtk =0X34 ..oovivieieiececeeeeeee e 83
11.4. BERL-BUFHFEB IS (ADC) FEH oottt 84
1141 AD FEAIRIEINTEIR oo ettt ettt ettt ettt ettt 85
11.4.2. FEFEBFE T HRIR oottt ettt 85
1143, ADC I T oottt ettt ettt 85

L1 A4, T BRG] oottt ettt et ettt ettt et et ettt ettt ettt ettt ettt en e 86
D145, JFFH ADC .ottt ettt ettt ettt en e, 86
1146, AD C T B B oot eee ettt ettt et e ettt et et et et ettt ettt et et ettt et et e ettt e e 87
11.4.6.1. ADC #% | 254725 (ADCC), HilE = OX20.....cocuiieeiieiceie e 87
11.4.6.2. ADC IR ZFAEZE(ADCM), HIEE = OX21 ..o 88
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11.4.6.3. ADC i ¥l ZF 74 (ADCRGC), HidE = OX42...ciiiiiiiiiieeee e 88
11.4.6.4. ADC HHfE =7 251725 (ADCRH), itk = OXAA .o.ooovviceeec e 88
11.4.6.5. ADC HHE RS 27 AE A (ADCRL), HIE = OX4B...vovvcvviciceveeeeee e 88

1L, T oottt ettt ettt ettt ettt ettt et et et e r et te et et e e teneetenens 89
11.5.1. FiEIzHAT REFIEE (MULOP), HitE = OX2C oo, 89
11.5.2, FIEBAER S TR TAA (MULRH), HidiE = OX2D oo, 89
D16, FIHFEIHBE oottt ettt ettt a ettt e ee ettt e et ettt et et et et ean ettt et ere s nt et ere e 90
11.6.1. LRI AFAERE (TS)s HIIES OXB7 ittt 92
11.6.2. il 76 LI B A7 2% (TCC), HUHE = OXB8.eeieieeeeeeeeeeeee et 92
11.6.3. fil i Bl AE 3 FAFAs (TKE3), HitE = 0X39 .o, 93
11.6.4. fil B B AL 2 FA78s (TKE2), HibE = OX3A . 93
11.6.5. fliBIEBEERE L 24785 (TKEL), HiE = OX3B.ciiicciciceeeee e 93
11.6.6. fil B 78 BT R AL B 72 (TKCH), HihE= OXTA ..o, 93
11.6.7. fi 4 B 78 B AR AL 25 A7 2% (TKCL), HBIE = OX7Boieiiccee e, 93
BT e ay e et S (=] =) RO 94
A = e e <SR 94
11.7.2. PFG B Il vttt ee sttt ee st esseteseeeete s stesesaeseeaete e etennnennnaearens 94
10.7.3. PFG A B0 AF M oottt ettt et n ettt et et s s s et e b e et et et e e et een e 95
11.7.3.1. Delta IHRC T 7 TC 247 85 (PFGRH), H1hE = 0X30..eviicieicececeeeeeeeeeeeeee 95
11.7.3.2. Delta IHRC iR AL T 277 28 (PFGRL), Hidik = OX31 oo 95
11.7.3.3. PFG | 2 fZ 22 (PFGC), HIHE = 0X32 .o 95

12 A BT R BT ottt 95
LB, BB T oottt 96
13,1, EHEBETEIN Lottt ettt ee e 96
(S = B == i L TP 97
I IR ) B 5 G | OO 97
14.2. BRI EETE oottt ettt ettt ettt ettt n et ern e 97
14.3. ILRC HHZ 5 VDD JEZRHIZEIE ..ottt n e 99
14.4. IHRC #iE 5 VDD K AL (RUEF] 1BMHZ) oo 100
14.5. ILRC #iZ G IE T R HHZR IR oottt ettt 100
14.6. IHRC #iZ 5iRF R R MZE UEF] LOMHZ) oo 101
14.7. TAFHS VDD, RGHEH CLK=ILRCIN BHZRI .o 101
14.8. TAEHJLS VDD, RGN B CLK=IHRC/N HIZRE ..o 102
14.9. TAFHLAS VDD. R4 CLK=32KHZ EOSC/N HHZR B ...ovoeieee e 102
14.10. TAEH S VDD, R4 CLK=1IMHZ EOSC/IN BHZRIE ..o 103
14.11. TAEHE VDD, R4 CLK=4MHz EOSC/IN BHZZ I ..o, 103
14.12. 51 B4 H 3K (lon) S HE IR (o) HHZR I oo, 104
14.13. 5] BN E SR E VIV BHZE B oo, 105
14.14. Sl R R R EEZR I ..ottt ettt ettt e 105
14.15. $H HL (Ipp) 5 LT (Ips) HHZEIE oo 106
LT = R TR 107
L T = TR 108
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PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

S

1. BRAPUIFR
1.1. BGis

*

*
*

EPLTHE (High EFT) &%

FEIE AT AC HIJR LR, PHAR MR BRI, 5 B AR BTTHRAE I 1,
B EFT KR (24KV) (197

TAEREERE]: -40°C ~ 85°C

ESD > 8 KV

1.2. RGiRe

* 6 0

L 2K B R JBE IR R 2R JER R 2R IR R JNR N N 4

AKW MTP F&525 [ P04 FPPA BoofE ] (Al 4mfE 1000 )
512 Bytes SRAM #4723 6] L /U4~ FPPA oo fd
—AMEELE 16 £ N 2%
WA 8 frAELE PWM £ 2% Timer2/Timer3, Timer2/Timer3 itft®E NILRC ¥ #%, B HIHIZEH ILRC g, i&
£l B 44 FEL A G
Timer2/Timer3 PWM 43 ##2 1] DL 6/7/8bit
=AS 11 [ EfE PWM A #E PWMGO/PWMGL/PWMG?2
— A% = 11 {7 SULED (Super LED) PWM 4 28 flit-%2% LPWMGO/LPWMG1/LPWMG2
FEAE—A> PG B8 {1 Fi 48 S 35 v A0 81 A7 4
PRAL— AN L A
AL —NIBHBORAE (OPA)
PRt 1T 8x8 fl - Ieik oy
26 N 10 S, #HEA R B TR
BN 10 51 H AT R G D) e
X TR BE MR DI RER 1O, A7 W Fh AT e B (R M R - 1 e PR PR e i
K 2410 5] RT3 £ fu 455
WHB Bandgap HEHEft 1.2V SFH &
BN 28 @iE (4% GND) 12 fiz ADC, Her—/M@iEkH T M &8 bandgap 275 Hi L8 0.25*VDD
Pt ADC S5 = RIRT: M4 N, ¥ VDD, Bandgap (1.2V) , 4V, 3V, 2V
e NEEAIRG S (IHRC) « WHEMIKHHRZ & (ILRC) . AN AE G & (EOSC)
FEALDUZH 10 IKFRE J7 LA 2 AN [ 1R L FH 75 3R
(1) PBO IRZHLA AT %6 O/10mA, E FELI Al % 108/20mA
(2) PB2~PB7 IRz AT ik 28/10mA, IR AT ik 75/20mA
(3) PAO~PA4 JXzf HL it/ HiJii= 10mA/ 20mA
(4) PA5~PA7, PB1, PCO~PC7, PDO~PD1 Xzl HiJfit/i# Hiifi= 10mA/ 14mA
M VDD/2 fmE HUE =42, W3 HF 5COM x21SEG M) LCD Bf
14 Bt LVR EA780E, M 2.0V #] 4.5V
8 AN AL A1 Hh W A\
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PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

.l
H
i,

1.3. CPU %¢ 1

TAREBIS: PUA FPPAT Ab B Tz PR ek i — b B Tis M

104 2k R 4E 4

YRS T8 2 AR A (LT)H 4

AR P B E B HERR SR ST A HERR IR FE

A IR BT )4 A, T A 2% BT 24 4 ) B S U $dE 48 41 (index pointer)
TATARHIIEZS ). SRAM A7 25 (1] . MTP 23 2% 8] = 3 HAH ML

L 2K R R 2R B 2

1.4, HEER

PFC460-S08: SOP8 (150mil);
PFC460-S14: SOP14 (150mil);
PFC460-S16: SOP16 (150mil);
PFC460-S20: SOP20 (300mil);
PFC460-H20: HTSOP20 (150mil);
PFC460-T20: TSSOP20;
PFC460-S24: SOP24 (300mil);
PFC460-S28: SOP28 (300mil);
PFC460-T28: TSSOP28

L K IR R 2K IR R R R 2
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PADAUK 24 fiiBisR 8-bit MTP SREISE /

i ."

I,

RGRER T HE B

PFC460 /& —™iff Touch. 77 ADC. FFATALEE. 5B &FA, L MTP NFEFFAA Lt oAb 2R 4%, BhAL PR 28 A
BB T, R T RISC 220 30], 3543 (Field Programmable Processor Array 337 A 4 oAb B 2% [ 471 )
BRLH . KB4 PAT RIS R — MR I, KA DM AT & R 2 MR 2 .

PFC460 N & 4KW MTP FEFFAAfif & LA 512 7715 SRAM Hf 77 45

PFC460 W& 28 iBih( & GND)12 /it AID #4k4%, Hrh @i NN E Bandgap 2% Hi ki a{
0.25*VDD.

PFC460 A& C-Touch filiffFiitk, i ARI$Eft 24 10 FE il fidi i .

PFC460 #Ht—A 16 Azl T4 s (Timerl6). P4 8 frit%a%(Timer2. Timer3). 3 > 11 fiiit##s
(PWMGO/1/2)F—2H 8T i =% 11 71t 4287 SULED PWM A i (LPWMGO/1/2)

PFC460 &4 fit—/~ PFG A LIS . I8 HHOKEE (OPA) | iffFLhik#% . UKsh LCD K VDD/2 fii B LA ik
VAR N bg {18 S T RE 1) 8x8 Tkt .

/\ /\ Interrupt
Controller
(T16)
g 5 10 Ports
) 5
512 bytes 8 ¢ Comparator
SRAM 8 %
2 o
@ w OPA
sandgop [_pre |
<> G— <> — 12-bitADC
POR/ LVR
8*8 Multiplier
VDD/2 Bias
Voltage
Watchdog
Timer 8-bit Timer
(TM2, TM3)
11-bit PWM
Power (PWMGO0/1/2)
Management
11-bit
SuLED PWM
\/ \/ (LPWMGO0/1/2)
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24 fhiE g 8-bit MTP BRI H ],

3. 5l EC XIhEe i

VDDVAVDD I 1

PAG/X2ITKB/PFGIAD9 I 2
PAS/PRSTEB/LPG2ZPWMTKAT/C 51/AD18 I )

PBT/TM3PWM/PG1 PWMLPG1 PWMTHA/PFGIOPIN-ICIN-/ADT I 4

3 I GNDVAGND

T I PALINT1/COM2/PG1 PWNLP G PWMITKE/OPIN-FOPIN#CIN-/CINVADS
[:] I PAZINTY/TMZPWMIC OMZ'PG2ZPWMILPG2PWMTKS/OPIN-/CIN-/ADS

5 I PEA/COMA/COMTKA Z/ADA Vref

PFC460-508: SOPS (150mil}

vooiavoD [ o

PATIX1/INTOICSO/AD20 [

PAGIX2TKB/PFGIAD1S [ |
PAS/PRSTB/LPGZPWMTKAT/CS1ADE [ 2 |

PBT/TM3PWM/PG1 FWMLP G PWMTKA/PFGIOPIN-/CIN-ADT [
PBATMZPWM/PGIFWMILPGOPWMITK1/PFGIADS [ |

PBS/INTOTMIPWM/CONA/PGOPWMLPGOPWMILPGZPWMTKZ/ADS I T

4] GNDiAGND

12] PADINTO/COMZ/PGOPWNLPGOPWMITKT/OPONCOIADMD

[12] PA4/INT1ICOM2/PG1 PWMILPG1 PWMITKE/OPIN-/OPINHCIN-/CIN+ADS
[T7] PAS/INT1/TMZPWM/COM2IPGZPWMILPGZPWMTKS/OPIN-/CIN-(ADS
[10] PEI/PGZPWMILPGZPWMTK10/ADS

5 | PB1/COM1/COMRTKIZIAD Vet

2 I PBE/INT1/TM3PWMICOMU PG PWNMILPGOPWMIPGT PWNTHK3/OPIN-/CIN-TADG

PFC460-514: SOP14 (150mil)

vDDiAvDD [

PA7IX1/NTO/CSDiAD20 [ ]

PAGIX2TKE/PFG/AD1 [ |

PAS/PRSTE/LPG2PWMTKT/CS1/AD18 [ |
PB7/TM3PWM/PGIPWMILPG1 PWMTK4/FFGIOPIN-CIN-ADT [E |
PBA/TM2PWM/PGOPWMILPGOPWMTK1/PFGADS [E |
PBS/INTO/TM3PWM/COM/PGOPWMLP GIPWMILPGZPWMTK2/ADS [T |

PBE/INT1/TMIPWM/COM1/PG1 PWMILP GO PWMI PG PWMTK3/OPIN-/CIN-/ADE I 8

GNDVAGND

PANINTICOMZ/PGOPWMLPGIPWMTKT/OPO/CO/ADI0

PAAINT1/COMZ/PG1 PWMWLPG1 PWMTKE/OPIN-/OPIN+CIN-/CIN+ADI

PAJ/INTHTM2PWM/COM2/PG2PWMLP GZPWMTKS/OP IN-/CIN-/ADS

PB3PGZPWMILPGZPWMTK10/AD3

PBA/COM1/COMATKA2/AD Vref

PBO/INTY/TM2PWM/COM1/COM2TK 1/PFGIADD

PB2TMZ PWMICONH/PGZPWMILPG2ZPWMTKI/ADZ

HEEUUEEE

PFCA60-516: SOP16 (150mil)
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PADAUK

PFC460 - T.MVZk

24 fhiE g 8-bit MTP BRI H ],

PC2/PGOPWMLPGIFWMTK16/AD21 1]

vDDiAvDD [Z

PC3/PG1PWMLPGI PWMITK19iAD22 [ 2]

PATIX1/INTOIC S0/AD20 [2 ]

PAGIX2TKE/PFG/AD1S [E ]

PAS/PRSTB/LPGZPWMTKATICS1:AD18 [E

PETITM3PWM/PG1 PWMILPG1 PWMTKA/PFG/OPIN-/CIN-JADT [T
PE4/TMZPWN/PGOPWMILPGOPWMITK1/PFGIADL B ]
PES/INTOTM3PWM/CON1/PGOPWMILPGOPWMILP GZPWMTKZ/ADS [ B |

PBE/INT1/TM3PWM/CON/PG1 PWMILP GO PWMIPG1 PWMITH3/OPIN-/CIN-/ADE I 10

e \/

PC1TK1B/PFGIAD2

GNDVAGND

PCO/PGZPWMWLPGZPWM/TK15/AD11

PADINTO/COMZ/PGOPWWLPGOPWMTKT /OPCO/COJAD 10

PAA/INTHCOMZ/PG 1 PWWLPG1 PWMTHE/OPIN-/OPINHCIN-/CINHADG

PAJ/INT1/TMZ PWMICOM2 PGZPWML PG2 PWMTKS/OFPIN-/CIN-ADS

PE3/PGZPWMILPGZPWMTK10/AD3

PB1/COMA/COMZTH 2/AD Vref

PBOI/INT1/TMZPWM/COMAU/COMTK 1/PFGIADO

PBZTM2PWM/COMY/PGZPWMLPGZPWMTKI/AD2Z

HEHIHEEEEE

PFCA460-520: SOP20 (300mil)
PFCA60-H20: HSOP20 (300 mil)
PFCA460-T20: TSSOP20

PC2/PGOPWMLPGOPWMITK16/AD21 I 1

VDD/AVDD

PC3/PG1PWMWLPGIPWMTK19/AD22

PCATK20/AD23

PATIXA/INTO/C SO/AD20

PAGIX2/TKB/PFG/ADIS

PAZ/INTOTKALADT

PAG/PRSTE/LPG2PWMTKA7/C 51/AD18

PET/TMIPWM/PG1 PWMLPG1PWMTHKA/PFG/OPIN-/CIN-JADT

PEATM2PWM/PGIPWMILPGOPWMTK1/PFGIADA | 10

PBS/ANTOTM2PWM/COM1/PGOPWMLPGOPWMILPGZPWMTHK2/ADS I 11

PBE&/INT1UTM3PWMICOMA/PG1 PWMYLPGOPWMIP G1 PWMTHKI/OPIN-/CIN-/ADG I 12

FLELALFLFLFLFL

o

(5]
F

PCATK18/PFG/AD12

(8]
[}

GNOVAGND

PCO/PGZPWMWLPGZPWMITKA S/AD11

PCS/TKZ1/AD24

i}

&)
(=]

PAQSINTO/COM2/PGOPWMLPGOPWMTKT /OPOCO/ADA0

PALINT1/COMZ/PG1 PWM/LPG1 PWMITKE/OPIN-/OPIN+HCIN-/CIN+HADI

PA1TKA3/AD16

Bl 2l il

PAI/INT1TMZPWM/ICOMZ'PG2PWMILP G2PWMTKS/0PIN-/CIN-JADS

&

PE3/PGZPWM/LPGZPWMTK10/AD3

o

PBA/COM1/COM2TKA 2/ADA Vref

PEO/INTTTMZPWM/COMUCOMTH 1/PFGIADD

PB2/TM2ZPWM/COMI/PGZPWMLPGZPWMTKS/ADZ

BE

PFC460-524: SOP24 (300mil)

PC2/PGOPWMLPGOPWMTK16/AD21

VDIVAVDD

PC3/PG1PWMWLPGT PWMTK19/AD22

PCATK20/ADZ23

PAT/ZXA/INTO/C SO/AD20

PAB/X2ITKB/PFG/AD1D

PAZJINTOTK14ADTT

PASIPRSTE/LPGZPWMTK1T/C51/AD18

PBT/TM3PWM/PG1PWMILPGTI PWMWTHA/PFG/OPIN-ICIN-/ADT

PBATMZPWM/PGIPWMYLPGIPWMITK1/PFGIADA

PCETK22/AD25

PBSINTOTMIPWM/COMI/PGOPWMLPGOPWMLPGZPWMTKZ/ADS

PDOTHOIADZT

PBE/INT1/TMIPWM/COMI/PG1 PWMYLP GO PWMIPG1 PWMTK3/OPIN-/CIN-/ADE

[Z5] PcuTKiB/PFGIADZ

27 | GND/AGND

[Z5] PcoPG2PWMILPG2PWMITKS/AD

[55 ] Posmz1/ADZA

[52] PAD/INTOICOMZ/PGOPWMILPGOPWMTKT/OPQICO/AD10

23] PA4INT1ICOM2/PG PWMILPG1 PWMITKE/OPIN-/OPINHCIN-ICIN+ADS
22| PA1TKI3/AD1G

21] PAS/NT1TMZPWMICOM2/PG2PWMLPG2PWMTKS/OPIN-ICIN-/ADS
20| PB3/PGZPWMILPGZPWMTKAD/ADS

PB1/COMA/COMITE A 2IAD1 Vref

PCT/THK23/AD26

PEWINTUTMZPWM/COMUCOMZTK 1/PFG/ADOD

Ll [l

1€ | PD1/AD28

15 I PB2TM2PWM/COMI/PGZPWMLPGZPWMTKI/AD2

PFCAB0-528: SOP28 (300mil)
PFCAB0-T28: TS50P28
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L/ PFC460 - T2k
L -
* PADAUK 24 s s 8-bit MTP BRI #],
2%‘; /0| k/TH: | d&¥ | VDD/2 PWM PFG | filif Eg% ADC | Lk#&:3: | OPA f;?; gﬁ B
PWMGO/
PAO | V| HIL COM2 | | 'LivMGo TK7 AD10| CO OPO |INTO
PA1L | V| HIL TK13 AD16
PA2 | V| HIL TK14 AD17 INTO
TM2PWM/
PA3 | V| HL COM2 | PWMG2/ TK5 AD8 | CIN- | OPIN- |INT1 \
LPWMG2
PWMG1/ CIN+/ | OPIN+/
PA4 | V| HL COM2 | oMo TK6 AD9 | L | opin. | INTL
PA5 | \ | HIL LPWMG?2 TK17 | CS1 | AD18 \ N
PA6 | V| H/L |Xout \ | TK8 AD19 N
PA7 | V| H/IL | Xin CSO0 | AD20 INTO
PBO | V| HIL COMU ryopwm | v | Tk11 ADO INT1
COM2
com1/ AD1/
PBL | V| HIL COM2 TK12 Vref
TM2PWM/
PB2 | V| HIL COM1 | PWMG2/ TK9 AD2
LPWMG?2
PWMG2/
PB3 | V| HIL LPWMG2 TK10 AD3
TM2PWM/
PB4 | V| HIL PWMGO/ v | TK1 AD4
LPWMGO
TM3PWM/
PWMGO/
PB5 | V| HIL COML | |'owMGo/ TK2 AD5 INTO
LPWMG?2
TM3PWM/
PWMG1/
PB6 | V| HIL COML | 'oiwme1/ TK3 AD6 | CIN- | OPIN- |INT1
LPWMGO
TM3PWM/
PB7 | V| HIL PWMG1/ v | TK4 AD7 | CIN- | OPIN-
LPWMG1
PWMG2/
PCO |V | HIL L PWMG2 TK15 AD11
PC1 |V | HIL \ | TK18 AD12
PWMGO/
PC2 | V| HL L PWMGO TK16 AD21
PWMG1/
PC3 | V| HL LPWMGL TK19 AD22
PC4 |V | HIL TK20 AD23
PC5 | V| HIL TK21 AD24
PC6 |V | HIL TK22 AD25
PC7 | V| HIL TK23 AD26
PDO |V | HIL TKO AD27
PD1 |V | HIL AD28
VDD/ N
AVDD
GND/ N
AGND
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PFC460 - TAkZk
PADAUK 24 fiiBisR 8-bit MTP SREISE /

FIMMEDH . COUbRREE, 2% /0 iy AR ET)

1. BT 11O SI#EA . MisFrflR 25N ; CMOS iR B HEfT .

2. PAS ANELETFRSIH . 24 PAS SIBI @ AN, X FRESPITIREE M RS, 1 58 33Q Hb.

3. PBO 7E B B NSRIKENBEJIIS, Keple Uy TR Copen-drain) #:X, @ IKzh1E L F N GPIO #ia.

4. VDD & IC H§, AVDD MNEHIIEHEIE. £ 1C A%, AVDD 5 VDD 7 —ijt2(double bonding), i 4h s AAH F 51 .

5. GND J& IC #2Hh5] i, 1ii AGND /&AM 5I . 75 IC P93E, AGND 5 GND i%7E—jt2(double bonding), fij#hE
NAHTE SR

6. M5 ES PWM it o TR, 3 1/0 Thak A shis .

.l
i,

4. HHRAFESR (CPU)
4.1. TheEeHhid

PFC460 N MU MEFE . FPPAO ~ FPPA3, 7E4E—ANAbH fa o AL 45
a. HA By (R 7 T H B SRR AR 5 S0 T I
b. B C R HER TR B F R A B E AR 7 1 H s AR P AT
c. HO M R ngs
dIRZSFR E DU SRR P HAT HIIRES
f—A> FPPA #A H IR 7 tH B A0 S8 F ABATRR T, R & ZF 288 DLIC SRR P IRAS, MEARTREH O Bk
PRERE . T XFEIAEN, B4 FPPA ATUMCSIHAT H O, 1A 23R4T b3 ALRE .

4.1.1. AE R

FPPAO ~ FPPA3 3Lt= 4KWx21bits MTP f2F17-fifi %%, 512 bytes ##E SRAM LLEFTA 1) 10 11, XPU4
FPPA G2 % H MOLIEEAEA R Am 2 B, DA TP O WA — A TAE DIt R e DL vk 2 FPPAO
~ FPPA3 AR AR . & 1 Arsy FPPA B GHE{AE K.

! FPPAD 1 | FPPALT | FPPA2 i | FPPA3
| [BRTEE 0 | [BRwEE 1 | | [EEHEGE 2 | [ERaEE o

| | sERRARE O || SERRRE 1 i MR R 2 | | SERRARE 3

| (B o AT (R 2 (R 3

| [REHE 0 | [RERE 1 | [RERE 2 | [RERE 3

£4% T AKW MTP 512 bytes ,
I Bk B SRAM i

1: FPPA BTt
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PFC460 - TAkZk
PADAUK 24 fiiBisR 8-bit MTP SREISE /

P94~ FPPA B F ML IS MELEAH S IR B A 11, T LAshSr T4k

it pmode iy 4 N R G REIE AR E R FPPA HIt, W2 54 R KT pmode UL . 717 %6 L
5 FPPA enable 556K, BRI FPPA BEAER, i 58 th &4 0 FL 4546 7€ 1 FPPA Bz,

% FPPA Honf LUEIE FPPA uir i frasdmiek e s . LEAE, RE FPPAO £ EHM. &
GG FPPAO FF4fi, FPPAL ~ FPPA3 ] LA /' IR 7k ik e 2 75 5 . FPPAO ~ FPPA3 1] L AT:
—A>FPPA 1EH], AFE{FHA L IX— FPPA Ht.

PYAAb 3 B T T AR

pmode=6 i}, £ % 0 Blgh VU4 FPPA ¥t (FPPAO, FPPAL, FPPA2, FPPA3), I KK 2 fizs.
™ FPPA ¥t HE BN RG22 —HiHERE S, Hlln, WS R4 K518 8MHz, FPPAO. FPPAl. FPPA2 fl
FPPA3 ¥4 BIZE 2MHz I8~ TAE.

X+ FPPO. FPP1. FPP2 Ml FPP3 1fi 5, HFE PR &I RGN BT —ik, WE: FPPAO 752

(M-1) , M, e 5 (M+4) BB EIASATRERR s FPPAL 7E58 (N-1) , SN, - % O(N+3) B8 R A
1THEF; FPPA2 fE55(0-1), % O, -+ E(O+3) i Bh H HIHATFEF; FPPA3 EE5(P-1), ZH(P), === B (P+3)Hf
B IRPATIR T -

System Clock
(M-1), M, M+1), (M+2);, (M+3), (M+4);, Time
FFPAO active
(N-1), Nin (N+1) (N+2)y, (N+3)n
FRPA1 active
(O-hn O (O+1) (O+2)y (O+3)
FPPAZ2 active
(P-1) Pt (P+1)m (P+2)n (P+3)n
FPPAZ3 active
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PFC460 - T.MVZ%
PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

i ."

2: 4-FPPA HL.CZEM UL K FEAR RS 7

P A EE S T TARRE

pmode=0 i, 2 SE D BCA A FPPA g, IR RIE 3 fin. &9 FPPA Lt BN ARG —F
It ERe S, B, WS RGeS 8MHzZ, EPPAO 1 FPPAL 443 MITE 4MHz B 40 R TAE.

¥ FPPAO M &, HAEFIIZINPREM N RGEAT—IR, & FPPAO £S5 (M-1) , ZH M, ----- £
(M+4) BfEPEHIHATRE T . X T FPPAL 5, HIETFEIENFEMNAD RGN 2PHAT—IX, WE: FPP1 715
(N-1) , ZBEN, «ooee % (N+3) B P EHATRR .

System Clock

L LD DL UL

(M-1)n (M+1), (M+2)n, (M+3)n (M+4),
FPPAO TfE
(N-1)n (N+1), (N+2) (N+3)n

FPPA1 T.fE

FPPAQ fll FPPA1 T{F, FPPA2. FPPA3 A TL{E

Kl 3: 2-FPPA FL TR UL S A

B— b3 BT TR
FEGI B R LA 3 a0 SR A TR B AT AR RE JI S AL, PFCA60 B3R ks — b ¥R s e TAERE, B
KIMEGEGR TP —E G— MR TER AR+, FPPAL ~ FPPA3 iG445H, R FPPAO =2 fiift
M. B4 BoRTHA FPPA BIGn 7, FPPAL/2/3 K21, W FPPAO ihEk.
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PFC460 - T.MVZ%
PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

i ."

I,

System Clock

iRREREAnininlE

(M-D)n | M (M+1)r [((M+2)i (M+3)r |(M+4)un

Time

FPPAO T4E

1Y FPPAO T.4%, FPPAl ~ FPPA3 A T1E

Kl 4: 1-FPPA BLTIM UL SEA I P
4.1.2. B
PP (PO il F—MUTH A Rl 8BS EFTHEEE 2 B3y, DMETR A0k
NG FE S A7 2 B o FELE4R4, W43 SCHR A A1 72 17 1 F 28 22 ORIE FE TN — N B BUAR 5 v 38
PFCA460 F& /7 it #2841 58 & 21 fEE1F E AL J5 , FPPAO IFE /7 it #0284 0. FPPAL A 1.FPPA2 y 2. FPPA3
N 3o MrRWTRAER, FRT A B ) 010 R W RS FE T AL . FPPAO ~ FPPA3 #LELA % F ML IR 7
THES S R A2 1 AR P AT DT o

4.1.3. BREW

DA S B ST TARRR S TR 451

JFHLIG, FPPAO ~ FPPA3 [{FL T iaHAE S 7] 0x000. 0x001. 0x002. Ox003. RS FHIAL
Hiht 2 0x010, i H XA FPPAO A it kil 5. PFC460 (AL MW 5 Fizk. DU FPPA [k
PR TC AR AR R EAE R — MR 2 H o B T WIAR MR R i N bk Ah,  AbER B T AR A T BLTK
TERRF AT ALE, JRRAERE k. FEHLE, K ZetdT FPPAOBoot, H AU AR RV MG S
I H& FPPA K3 T,
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A 4."

PFC460 - T.MVZk

i ."

PADAUK 24 fihiEisR 8-bit MTP BAIEA 1],
/l Page 1 I/l Page 2
.romadr 0x00 I/ — FPPALl FE/7/14E ----------
Il 74 FPPA1Boot :
goto  FPPAOBoot; /l--- FPPAL #/421¢...
goto FPPA1Boot; FPPA1Loop:
goto FPPA2Boot;
goto  FPPA3Boot; goto FPPA1Loop:
Hemmm RS FE S 7mmmmmmmmemmmm e [[-=ennnev FPPAL FE/FZ4IHL -nnnmmv
.romadr  0x010 /]------ FPPA2 /7 IF 4=
FOUShaf;' trq.0;  //PA.0 ISR FPPAZBOOL:
snIntrq.v; : Il--- FPPA2 #J451¢...
goto  ISR_PAD; FPPA2Loop:
tOsn intrq.1; //PB.0 ISR
sl ¥/ E e S goto FPPA2Loop:
I/ — FPPAO FZ/7/4f ---------- J/— FPPA2 F2/FLE 3 mmmneen
FPPAOBoOt : [[-<---- FPPA3 f2/FH4ff-m-menmv
Il--- FPPAQ #/451... EPPA3BoOL -
Il--- FPPA3 #/451¢...
FPPAOLoop: FPPA3Loop:
goto FPPAOLoop: goto FPPA3Loop:
[1------ End of FPPAQ -------- /— End of FPPA3 --------

Bl 5. PUSAERE T TARER A 7 45 1

— BT TR TEFSEH

HHUE, FPPAO HIFE/F I dh L& 0x000, KRS F2F I I HhE & 0x010, —AMbFR & e AR
HIFE P M SRR IR SR, TEIUE, 28 A HHE 0x000 FFUGK 7 $UT -
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PFC460 - T.MVZ%
PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

= —

4.1.4. ERFZER T
HARAZHHIE (ALU) ZFCRIEBEG A, 2. AR RIZE R IC. 1851 5E IR AT LU
4. RIngsol SRAM Fidlafi sy, 4R a5 N Bngssl SRAM. FPPAO ~ FPPA3 7E HAH M 4 & 3

A= ALU 8 .

4.2, Trfka

4.2.1. BFFFEd: (ROM)

PFC460 M T A2 1012482 MTP (RI 2R TS , FIRMAREEE (8. Bds. #EAHEALD) A
BEHATHIFEFHE 4. PFCA60 MR T A8 4K words, FrE FPPA LTI P RSB # AL AETE AKW
MTP ROM =, % 1 Fios.

H A2 )5, FPPAO FIW)4a itk /& 0x000, FPPAL HI¥] 4G L /& 0x001, FPPA2 & 0x002, FPPA3 &y 0x003.
FRIkT N TTE 0x010, A7 FPPAO HE1# FH W oh g .

MTP 154i% 25 M 1E“OXFEO to OXFFF it 244, M “0x001 ~ OXOOF"F1“0x011~0xFDF " H#idit-4% [&] =& FH ' i)
FEFFZS ]

MTP FEF A7 s e fo 32 AN HbbE B R IR A KA, W KM, F55%%,

Huht gk

0x000 FPPAO 25l — goto 154
0x001 FPPAL i2#5thl — goto 154
0x002 FPPA2 il — goto $54
0x003 FPPA3 ittt — goto 54
0x004 fEHE R T IX

0x00F I EFRT X

0x010 kN 1k

0x011 FHERETF X

OXFDF FHEREFX

OXFEO RGMEH

OXFFF A5 ¥ H

% 1. PFC460 1271t as4ii
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» PFC460 - TiV&%
'j S ADAUK 24 FIEEE S-bit MTP 2L ]

oA A2 B T AR T R P ik 88 0 BBl 7

N T PRIER 7 9 SRR RPN e KSR, BT FPPA STt Sl R A7 At &5, 9w 1345 B 3 70 ICRE 5 231,
BRI TR, AT B E k.

K28R T 017, MANANEHEATTTRNAT, RS BT

i ."

Mkt Thee

0x000 FPPAO ji24f il — goto 454 (goto 0x020)
0x001 FPPAL f£/7FF1f — goto $54 (goto 0x400)
0x002 FPPA2 27 FF1f — goto #54 (goto 0X5A8)
0x003 FPPA3 #£J7ITh

OxO00F goto OxCO0 #k%: FPPA3 F2/7

0x010 H T\ D k(R 45 FPPAO)

OxO01F R SE R (HUR T PR RN
0x020 FPPAO F# 74k

Ox3FF FPPAO F# /745
0x400 FPPAL &7 FF 4k
Ox5A7 FPPAL &7 45
0x5A8 FPPA2 27145
OXBFF FPPA2 f&F 45
0xC00 44 FPPA3 &%

OXFDF B X G5
OxFEO AGuH

OXFFF ARG fEH
K 2: VU LB T TAERE R 2 FE P A4t 25 20 il 241
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PADAUK

PFC460 - TN Z%
24 fuliiEisE 8-bit MTP A #],

P~ BT TARRE K TR a2 Bpl 7

ik TRk

0x000 | FPPAO jit4fifthli: — goto 54 (goto 0x020)
0x001 | FPPA1 #téfthi: — goto $54 (goto OXx7AL)
0x002 | f4&4

0x003 | f&4

0x004 A

Ox0O0F A

0x010 | Hir A il (R FPPAO)

Ox01F | FhIiFE P4 ol (BT H PR RN
0x020 | FPPAO F&/¥TF14

OX7A0 | FPPAO F&/F4:Hk

Ox7Al | FPPAl F&/&FFu4

OXxF37 | FPPAl i34

OxF38 | i

OXFDF | AfdifH

OXFEO | &4ifdi il

OXFFF | &4

R 3: WAL ER AT TARRB AR A7 i 4% 7 e 52 1

— BT TR TEFFES 2T

MER—A FPPA TAERURS, BEAH PR A4 X AT LA o0 fic 2] FPPAO, R 4 W R fAitgs o iid

&

Mt ThRe
0x000 FPPAO ik
0x001 FPPAO 27145
Ox00F | goto 54 (goto 0x020)
0x010 LN EE Rl

o HTFESTP
0x01F TR e 5 R (BT F P AR K /)
0x020 | fEH#EFEFIX
OXFDF | fEHEERFKX
OXFEO | R&GifEH
OXFFF | &4i1# ]

R4 AT TARR AR A7 4% 0 o S 1
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T

PFC460 - T.MVZ%
PADAUK 24 ahiEgE 8-bit MTP ZEHEIE H ],

= —

4.2.2. FHEAFESR (SRAM)

K 6 o8 T PFC460 HUEAAitds Mg LA, AT A 1 SRAM $idis 7 fig 25 il LUZ T FPPA Hot 18 1
AN B AN BRI S N o AFHUT AT DR A a1 . 1EAh SRAM B A7 6t 2538 78 24 (A B2 A2 U VR 1
BARIBE T TS FPPA HEICHIHERR 0244

FPPAO ~ FPPA3 MR ICIZAARSE RS EA K, I XAEBHEAEd . % FPPA BT TR
EIE I HERR AR ET A7 A S H B X, TR B ME R IR P A A ok e o HERRIC AR TR ] 52 4 R HE, AT
PLHT F P 3SR

Xt RIEAF IR 10 5 Ba Al as AR BaRIR R R b, I B0l A7 il 4% 40 T LA (818 £
BOR - [ A7 B 2 2 RAE AT I i T Ela 98200 8 i, PFCA60 1) 512 Ay 15 Kl A7 fi o #5 T AR
FHTRIEAF B RAFH .

A7 F-HEFT5E LAE RAM X ) 0x00 31 OX1FF 4=%5[8], SR1M %5 A7 25 ik == 8] Py A4z 5 hE#AE K AT e AE 0x00
F| Ox3F %[ »

Address 1
0x000
DATA
Index 4—{ FPPAO
FPPAO stack FPPA1L
FPPA1 stack | <=
FPPA2 stack FPPA2
FPPA3 stack
FPPA3
DATA
Ox1FF ¢

6: Kl A7 fifi s 4 H A A
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LS PFC460 - TAkZk
” PADAUK 24 fih{E 58 8-bit MTP KR /AL
4.2.3. RGHFFE
PFC460 [ a7 f &bk 5 1] 5 SRAM 4 A2 4if % (8] . MTP #2745 0] = BAHM AL
LT PFCA6O (1% 27 17 S A7 O bE, & T FIIE S I 2% Ho & M4y
+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG FPPEN SP CLKMD INTEN INTRQ INTEN2 INTRQ2
0x08 T16M - - - LPWMGOC | LPWMGI1C | LPWMG2C EOSCR
0x10 PA PAC PAPH PAPL PB PBC PBPH PBPL
0x18 PC PCC PCPH PCPL PD PDC PDPH PDPL
0x20 ADCC ADCM PWMGOC PWMGO0S PWMG1C PWMG1S PWMG2C PWMG2S
0x28 TM2C TM2CT TM3C TM3CT MULOP MULRH - -
0x30, PFGRH PFGRL PFGC OPAC OPAOFS GPCC GPCS TS
0x38 TCC TKE3 TKE2 TKE1 TPS TPS2 - -
0x40 - - ADCRGC |GPC2PWMG - - - -
0x48 - MISC ADCRH ADCRL PADIER PBDIER PCDIER PDDIER
0x50( PWMGODTH |PWMGODTL | PWMGOCUBH | PWMGOCUBL | PWMG1DTH | PWMG1DTL |PWMG1CUBH| PWMG1CUBL
0x58| PWMG2DTH |PWMG2DTL | PWMG2CUBH | PWMG2CUBL - INTEGS - IOHD
0x60 TM2S TM2B TM3S TM3B - - - LPWMGCLK
0x68| LPWMCUBH |LPWMCUBL | LPWMGODTH | LPWMGODTL |LPWMG1DTH | LPWMG1DTL | LPWMG2DTH | LPWMG2DTL
0x70 - - - - - - - -
0x78 - - TKCH TKCL - - - -
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PFC460 - TMZ%
24 fuliEi4E 8-bit MTP HEIea H #],

4.23.1. IREFHFRFLAG), il =0x00

fr | WI%GME | BIE # R
7-4 RE . X 4 MIEE N1,
3 B/S | OV Gitibrd) o MECFEHEE RN, X—MV2RER 1.
AC CHEEHHEOIRRE) o AT, MAEEN 1:
2 IS | (DR RN F e
()URFABFI, AL AT = A
. s C GHibrE) o« AWANKMET, WAWEN 1. Q)IEiEE =L )WLz HA
AT o BENT bR &6 527 HEAT R 1Y) shift 7545400
0 W5 | Z () o WADEBEREN 1, MEARSEHEENEIE 0 BUKHEIEE.

4.2.3.2. FPPA BLGRH 78 (FPPEN), Hulk = 0x01

fr | ¥isRE | BIE # R

7-4 = RE

3 0 W5 |FPPA3 B . MA2HkEH FPPA3. 0/1: 1FHIEH
2 0 w5 |FPPA2 JHH. A2 KRS FPPA2.  0/1: FHEH
1 0 w5 |FPPAL JHH . A2 MRS FPPAL.  0/1: fFHIEH
0 1 B/5  |FPPAO B H . A2 HkEH FPPAO. 0/1: f#H/EH

4.2.3.3. FHHFHERMISC), Hibt = 0x49

fr | ¥I%GME | T R
TR . WIRFEHN 0,
R | %8, iEFhREN 1.
P D) Ee . POEMEE DI RE EOSC xR AN SRR
5 0 W5 | 0: IEHMEE., MR A 2048 4 ILRC P CR&EHPSEITFHL ©
1. PROEME . PREER A 32 4™ ILRC B8 .
| 1HEE VDD/2 fi B LA
4 0 RE N
0/1: ##H /| FHH
VDD/2 fl B H i tH IR 1% 4 -
3 0 W5 | 0:LCD_B01256, fi7 PBO/PB1/PB2/PB5/PB6
1: LCD_A034_B01,f% PAO/PA3/PA4/PBO/PB1
) 0 St %M LVR ThAE:
0/1: BH / 1#H
1A B R BT B 1 152 5 -
00: 8K /> ILRC i 4 A A
1-0 00 HE | 01: 16K 4™ ILRC 4 & 1
10: 64K /> ILRC 4 & 1
11: 256K /> ILRC K4 A 1
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4.3. HERR

TEARRN b B T R HERR T 412 F SR T8 5 MEARAE M2 IR TUE0, 12240 2 F SR AZAl 727 1) J= A8 e AN S 401
Jis HERRIEEN T AAAE (SP) IthhEZ 0x02. MERRIREIMIMIEUR 8 17, MEtkfAfEas e 5% SRAM JL=2, FrLA
HERRAF 25 10 A8 FH Mtk Ox00 FH46, FF7E 256 715 LA B EA B, A nT LT 256 7715 . PFC460 &1~ FPPA
BT P O MERR A7 i 2 #0 mT DA El P I8 4R s HEAR TR BT AR AE A R T E, kS FPPAO ~ FPPAS [HIHER FE £ B A7
REERTTIRE), DR RGERE. T AFIRGIER T U 7E ASM JLgIE S T & L HERk:

-ROMADR O
GOTO FPPAO
GOTO FPPA1

-RAMADR 0 Il Hbik2h 75 /T 0x100
WORD  StackO [1] /I'1 4~ WORD
WORD  Stack1 [2] /1 24~ WORD
FPPAO:
SP =  StackO; Il $85€ Stack0 % FPPAO f# fi,
Il Ree— =Y, K24 StackO[1]

call functionl

FPPA1:
SP = Stackl; /I 18 5E Stackl 4 FPPAL {#i [,
Il FTLAA 2 JERERY, (K4 Stack1[2]

call function2

FEAE R Mini-CILZW1E 5 T, HARGHIF TR MIRE, & ATR e mTHE, FRFIT:

void FPPAO (void)
{

i P W DAAERE PP 0 R B 1 AR S AR B0, 1] 7 RoRAE FPPAO BT RTIHERCIRZS, RGTTHEE B 7 X HEAG
26, R ZE AR
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PFC460 - TMZ%
24 fuliEi4E 8-bit MTP HEIea H #],

FPPAB {void)
cez2s GOTO ax28

FPPAB {void)

ga3a WDRESET
1F@a MOV A #6z0
gas2 MOV SP A

Bl 7. Mini-C Bk €

4.3.1. HRIREFFRR(SP), ikt = 0x02

Br

Ha1E

BE

# R

7-0

HERRTRET A7 A an o B AU HERRSR BT, BUE A AU HER R . 157 O L Zi4ERF N O
o PIREFP i Bt 16 fi.
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4.4, R Code Options

PFC460 - TMZ%
24 fuliEi4E 8-bit MTP HEIea H #],

IR prikz s L
Enable MTP AN Z5I% 7 / 8 words
Security ) N e U V] b
Disable (BRik) | MTP W&EAINES, &7 Al Aph sz
4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V,
LVR 14 % 2.4V, 2.3V, 2.2V, 2.1V, 2.0V
PA.0 (ERN) INTEN/ INTRQ.fZ 0 3k 5T PA.O
PB.5 INTEN/ INTRQ.{7 0 5k HF PB.5
Interrupt SrcO -
PA.2 INTEN/ INTRQ.£7 0 K H T PA.2
PA.7 INTEN/ INTRQ.{7. 0 5k HF PA.7
PA.4 (BRIN) INTEN/ INTRQ.{Z 1 5k HT PA.4
PA.3 INTEN/ INTRQ.f7 1 K H T PA3
Interrupt Srcl -
PB.O INTEN/ INTRQ.fZ 1 5k HF PB.O
PB.6 INTEN/ INTRQ.fZ 1 k5T PB.6

TMx_Source

16MHz (ERiN)

4 TMxC[7:4]=0010, TMx B84 = 16 MHz (x=2/3)

32MHz

4 TMxC[7:4]=0010, TMx I £ = 32 MHz (x=2/3)

_ 6 Bit (ZRIN) M TMXS.7 = 1,TMX PWM 43355 K 6 fi7 (x=2/3)
Thx B 7 Bit 2 TMxS.7 = 1, TMX PWM 438N 7 7 (x=2/3)
PB2 (BN TM2C[3:2]=01 Itf, i th ik PB2
TM2C[3:2]=1 PBO TM2C[3:2]=01 B, #ithfiiik$%4 PBO
Disable (BRiL) | OPA/ PWM HAHHAL
OPA_PWM Enable OPA #f1th 2 Fs ] PWM %
16MHz (BRIN) | 24 PWMGXC.0 = 1,PWMGKx i 4Hi = 16 MHz (x=0/1/2)
PIWM_Source 32MHz 24 PWMGXC.0 = 1,PWMGx I4HiE = 32 MHz (x=0/1/2)
16MHz (BRN) | 24 LPWMGCLK.0 = 1,LPWMG HH 40§ = 16 MHz
LPWM_Source 32MHz 4 LPWMGCLK.0 = 1,LPWMG It £ = 32 MHz
cpC P In PA.4 (BN FLAS IEHANCKR H T PA4
-~ PA.O FeEER IR B T PA.O
All_Edge (BRIN) | 76 _LTHAT Baafy b s 28 0 fuk A Hp T
Comparator_Edge Rising_Edge TE B FHAT LU s fih A A
Falling_Edge TE N BRI L s fk A
PA7 (BRA) ¥ PA7 WE N CS 5l
CS_Sel PA5 ¥ PA5 1 B AR CS 5 [
Disable KPAfhE CS 5]
e Disable (BRiA) | 1%/ EMI ik ik
Enable F G b 23 B O B USRAT B AT Y EMI TR
1-FPPA (BRIN) | i FPPA b B eR st
FPPA

4-FPPA

TU#% 0> FPPA AbFH BT I
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5. YRR B

PFCA460 24t 3 MRZ# g SRR #5(EOSC). Wilmidil RC #R%% #5(IHRC) PIFBMIEAN RC k% 4%
(ILRC), ] LAY 5l 27 47 %% EOSCR.7, CLKMD.4 5 CLKMD.2 skf il 545 % A5 b i F el 5

b
i,

A LS 3 MR a2 VARG IR, JFEIE CLKMD A7 88 RECE RSB, LU 2 AN A

RS -
R A JB I BA% %
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

# 5: PFC460 #4lt 3 MR #% H %

5.1. A B R AR G A A Y BRI IR

IHRC. ILRC ISR SE T A /=, HJs B s AR R AL 284k, 1524 IHRC. ILRC S A1 VDD. &
I

PEC460 %3 T E424t IHRC %Kt CEERUER] 16MHZ) The, CLSRINR T A5l i 2= .
ILRC AR, ST 7 Bk v 2 i SRS AN E# F ILRC AR B0 24 /E S5 1 ]

5.2 4B im ikt 2%

AN SRR U5 B2 0 TAE SR JE I AT A 32KHz & 4MHz, PFC460 AL ERIZ7/E AMHz UL R4, B 8
R T AN SRR T A R R

i P R A 5 B
EOSCR [6:5]
R A i 5
EOSCR.7T —m8M8M8Mm ™
v
C1 - _I_ PA7/X1
1; = A4 = EOSC
l PAG/X2
_C
c2
y C1H C21 48 MY T i i B

8: AM A AIR s IR BE 1 B
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5.2.1. AN EmARR G Bs 12 T A7 45 (EOSCR), Hihlk = OxOF

AL | WIMGME | /B # B
7 0 RE | (FReIMS ARG #. 0/1: (EH/)EH
e IR 7 2 I 4
00: {#%
6-5 00 RE |01: RIKSNHI. &H TR S, #la: 32KHz
10: HFIRFIHEG. & TSR SE, Fla: 1IMHz
11: SIRBIH. & TR RS, Fll: 4MHz
4 - - TRE
3-2 RE |[HEER 1.
1-0 - - | fRE-

5.2.2. SMERER ARG A RIE BB I

BT SRR AR RSN, AN A 2 M2 A7 2 EOSCR AH e 3k 1t B 1% & & 48 LR 154 B3 59 1E 5% 0% .
EOSCR.7 2B kiR e fliff i, EOSCR.6 f1 EOSCR.5 i T-i% BIR % s A RIIRSh i, LAY 2 5
PRR 5 2 AN R AT AR ) 5K

R 6 W TR AR IRE & CL AT C2 MR, (RIS s JEXE ML AR I B AR 1] o bR T i A ek
TEIRAA H A SIS R ARSI R R R s IR AR IR S (8] AT RE WA AN, 75225 R IR IE 3618 29 C1
A C2 HIAH.

e c1 C2 AT B] 1
AMHz 4.7pF 4.7pF 6ms (EOSCR[6:5]=11)
1MHz 10pF 10pF 11ms (EOSCR[6:5]=10)
32KHz 22pF 22pF 450ms (EOSCR[6:5]=01)

#6: ARG C1 M C2 HEFFE

i F 4R AS PA7 F1 PA6 FITIL & :

(1) PA7 I PAG 5 NI\ ;

(2) PA7 H1 PAG PN b4 AL FH 5 I 1 5

(3) i PADIER #7246 PA6 Ml PA7 ¥Rl N, ByibiR .

HER: WS LFE S (PMC-APNOL3) 2 W2, 4tk & BLAE A S AR 4% o dn DR P A i (AR IR 35 4 )
FREA . RS, PCB ISR BN . B2 PCB Al o A& BASE M 7 IR, 3& s R B A
IR L, FF AR AT

A AR IR A Al P 3 6 U ) TR s O R R I 8] o RRUE I TRLRE IR TR 2 A% L AL AT
AR S . £ RGO B U1 e 3 i R iR o 2 A, A 3 0 008 DR dl AR IR 7 4 2 R 1, MRS Ry A
FHIR:

Page 29 of 111



[ ¢ PFC460 - TiV&%
'j S ADAUK 24 AR 8-bit MTP 2SI
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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 H 0=>1H}, Intrq.T16=>1
IMECBE SRR R IR 5 A LA E

WORD count = 0;

stt16 count;

Intrq.T16 = 0;

while (! Intrq.T16) NULL; /I . 0x0000 & 5] 0x2000, #R/51E INTRQ.T16
clkmd=0xB4; I V¥ % 4G4 ) EOSC;

clkmd.4 =0; /I M IHRC

RN, EHEARBET, NRIERGEASHORMEEE, ZHORIMERAIRE % O e A0 .
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5.3. RGeS IHRC SR HE
5.3.1. RGHT%F
ZER PR YR EOSC, IHRC Al ILRC, PFC460 HIrt 8t 2 HE R nE 9 Fixs.

CLKMD[7:5, 3]
IHRC +2, 4, +8,
—> +16, +32, +64 >
g
2| wmn
A e —> CLK
EOSC __, +1, 2, +4, 8 > 5
I &
ILRC A o g
— > Tl, 72, 74, +16 >
4
K 9: RGN BREER
5.3.1.1. W45 EF2$(CLKMD), Hihlk = 0x03
AL |¥IB61E | &I5 # R
RGN Pk
27 0, CLKMDI[3]=0 27 1, CLKMDI[3]=1
000: IHRC+4 000: IHRC/16
001: IHRC/2 001: IHRC/8
10: 1## 10: ILRC/1
7_5| 111 s 010: f#F 010 C/16
011: EOSC/4 011: IHRC/32
100: EOSC/2 100: IHRC/64
101: EOSC 101: EOSC/8
110: ILRC/4 110: ILRC/2
111: ILRC (ERIM) Hpl: (R

4 1 | W5 | WEEH RC kG4 iRE.  0/1: {ZHIEH

I PR e o IXAMLRE FRGEFEAL 7~07 5 KIS Bl S A
0/1: RMOLAL

WHEBMEAE RC Ik s hag. O/1: {=R/EH
N EBRH RC Ik DIREIE I . & 1SRRI 455 A«

w5 | EIMThEE. 01 fFREH

B'E | 5| PAS/PRSTB Ifft. 0/1: PA5/PRSTB
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PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

——

5.3.2. FiRRHE
IHRC 21 [ Th g 2 78 i 7 G AR R I e 5%, e iy 2 DL S R HE S TH0KE 1 S N B FH PR e b o Rt
AR PR

ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VDD=(p3)V;
pl=2, 4, 8, 16, 32; LMEHEAFM RS 4.
p2 =16-18; KHELS T BIARIFSIZE, 8% IEE 16MHz.
p3 =3.95.5; ARHEAE] 1 I B RS HEARS Fo
WEELL T, ADIUST_IC RIFHLFE I — s, HUBOE RGN TIEMZE . IHRC SR AE P R AL
BT RIS E N MTP 2 38 IRHEPAT— X, IR A2 AT .
1R IHRC BHEEBEAF LR, TFHUG I RGOSR R AR IHRC SR HE LK R BR LT, 0

27 Phw:
SYSCLK CLKMD IHRCR Hiik
o SetIHRC /2 = 34h (IHRC/ 2) HRE IHRC #: #£ %] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 =14h (IHRC / 4) ARk IHRC #: 1% 16MHz, CLK=4MHz (IHRC/4)
o Set IHRC /8 =3Ch (IHRC/ 8) AR HE IHRC #:#E%] 16MHz, CLK=2MHz (IHRC/8)
o SetIHRC/16 | =1Ch (IHRC/ 16) AR IHRC #: 1 %1] 16MHz, CLK=1MHz (IHRC/16)
o SetIHRC/32 | =7Ch (IHRC/32) ARk IHRC #: 1% 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC/ 1) AR HE IHRC #:#E#] 16MHz, CLK=ILRC
o Disable B B IHRC Ak, CLK #&i%%, bandgap 7%

£ 7. IHRC S i v 1

N R REAFFEETTR, PFCA60 A FFPARE:

(1) .ADJUST_IC  SYSCLK=IHRC/4, IHRC=16MHz, Vpp=5V
FFHLJE, CLKMD = 0x14:
a. IHRC [IRHESIZ N 16MHZ@Vpp=5V, & H IHRC [R5 e
b. &#4i4t = IHRC/4 = 4MHz
c. BIVM#ER, JGH ILRC, PAS EAEH AR

(2) .ADJUST_IC  SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V
FFHLJE, CLKMD = 0x3C:
a. IHRC HIRES% ) 16MHz@VDD=2.5V, & FH IHRC Hff {4
b. &4 4% = IHRC/8 = 2MHz
c. BIMIER, B ILRC, PAS ZEH AR

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

JFHLJE, CLKMD = OXE4:

a. IHRC HIRHAESIZE N 16MHZ@Vpp=5Y, 1% IHRC K {FELH
b. &4k %" =ILRC

c. BIM#ER, JaH ILRC, PAS EEH# AR
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(4) ADJUST_IC DISABLE

FHLE, CLKMD ZFA788 %A % QRATRENE) -
a. IHRC Af:#EH H IHRC #idhfs H

b. 4% =ILRC

c. AIMVMEH, JBEH ILRC, PA5 27 AH

5.3.2.1. RrHIFEE

(1)  IHRC HRLIE#RAERAE IC B HEAT 1)

(2) IC HEME g REEEHIEE COB FMER) HRMES X IHRC MIAIRA — 2. WRHFTEIC
o DIBEMORIAT AT b, ARG A R, UTTREIE A IHRC MR Em AL AR I &, IR
fHL AR AR g — i,

(3) bR REUE R R AAEH I COB 3 a2 ZHE I 7] AT & AR (QTP) BT o AR I ™ R Ak AS ) e
T RS T 1 0 97 5%

(4) R E SLR T S ME YRR, BT IHRC () B FRR A R 0.5%-1% /4 4, AE%E IC 1)
IHRC iz E 4538 H Arfd

5.3.3. RN # I
IHRC RiifE)5, &k CLKMD 278555, PFC460 R4 #1ml LI & E IHRC, ILRC fil EOSC Z [a]1]
o EURFER, DA RGN B0 F TR SERA . Flin: A A REEDI#E] B MR, i
ARG IR IR B, SRJ5 M A RHRE . i 20 IDE: “ff Fl F-> “IC A 437-> "G A7 8/ 4H7-> “CLKMD”
B 1: RGREN ILRC YI#e3] IHRC/4

Il RGH%N ILRC
CLKMD.4 = 1; Il S¥THF HRC » B[R E I TIREE S

CLKMD = 0x14; /I Yl¥:K IHRC/4, ILRC AHefEixX Biz
/CLKMD.2 = 0; Il BHIRE > ILRC AT PAZEX B2

5] 2: RS M IHRC/4 ]#: 3] EOSC

Il RGH4EN IHRC/4
OXBO; /I  Y)# A EOSC, IHRC FEerEixEEH
0; /I IHRC FTUAEIXE{ZEH

CLKMD
CLKMD.4

5] 3: &G4 IHRC/8 T3] IHRC/4

/I RGR45N IHRC/8, ILRC AEH
CLKMD =  0X14; /I P1# A IHRC/4

Bl 4. RGErTHeANL, AR RN D)8 B AN G P B R R IR 5

Il RYGiE5P N ILRC
CLKMD = 0x10; Il AEEM ILRC ¥)#:3] IHRC/4, IR X%H ILRC R
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6. BAL

51i& PFC460 EALH AR Z , AT MGt DUl BB AL LVR B4 F T TN i 1 2 A2 PRSTB

SUMELL. KERNMG, RGE=EHEZ, 7P HEESBERRIhE 0x000, PFC460 HIITH w74 st BN
ERIME -

6.1. EEEAL(POR)

FFHLES, POR(Power On Reset)/&H T E 1 PFC460, FFHLE[AKZ) 2048 ILRC, HAf 7R MK 10 Fix.
FA P D6 250 O P S YR PR R AR

KA ERBLIN, 3 VDD KT Vor (Bllfrffas Bl fRi i) , Bl il as R S W R B, (B fE 0T
LS SRAM #0ERR, MBHETCIEIRE : %7 VDD /NT Vpg, BUEAF &% B R AE AT E KPR -

il ""

VDD —

PORLMszfr ||

PP AT

—-

10: LHEMNHFH

11 SRR MBIIFHIRE. 3=, FHEN)SE FPPAL-FPPA3 218/, HIUAELE FPPAO DL &4
VIUEASERRT, 8 F HA FPPA ¥.50,

i ‘ Initialize the system clock ‘

>| Set the Stack of FPPA1

FPPAO | ‘ Initialize the 10 ‘ ! ! i

T 5 : Enable FPPA2

E ‘ Initialize the shared resources ‘ !
' T ; . [ FPPA1 Firmware
‘ Set the stack of FPPAO ‘ '

| !
‘ Enable FPPA1 }_
T !

| FPPAO Firmware |

Set the Stack of FPPA2 €
)

_5_1 Enable FPPA3 ‘

| FPPA2Firmware |

Setthe Stack of FPPA3 (6=

_________________________________

| FPPA; Firmware |

11: FFHLRRE
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6.2. fRHEEEAL(LVR)

# VDD F%#I&T LVR(Low Voltage Reset) /KT, RgGa kA LVR £, HETFEE12.
M LVR BAIRS, #57 VDD KT Vpr (BB ESEEE R HIE) , BRSNS SRS, HaEEd
5 SRAM #E I, MR TCIEREE . %5 VDD /N T Vg, SO 17 08 2% 018 S FEANH & IR AS o

b
i,

K 12: LVR EHEFHE
LVR 7KV [P B AR 7 B 34T o A FH 045 & B 7 WL AR AR A B Y L R SR IE R LVR, A RELLH A L
fagTE. THEHALEMR., BEIFEEEM LVR K3 g L.

ARG VDD LVR
8MHz = 45V 4.5V
4MHz = 2.7V 2.7V
2MHz = 2.2V 2.2V

#£8: LVRES¥%, 5R4H%F. VDD Z ik R

(1) REHICIEFERIGE, W& LVR (2.0V ~45V) ALHM.
(2) FLAKE A A4 MISC.2 9 16 LVR XH, (HILES RiffifR Vpp 7E chip B TAE R E, 50 1C 7T fg TAE
RIEH o
(3) e HIBL stopexe AL stopsys T, LVR TJEETLRL
ZRFAER(MISC), #Hibk = 0x49
A GBI B5 # &

2 0 RE |fFALVRIEE. 0/1: 5H | 1&#H
B T I Pt B B T 1 52

00: 8K 4 ILRC M4 & #e

1-0 00 HE | 01: 16K 4 ILRC K& E

10: 64K 4~ ILRC HH# & #A

11: 256K 4™ ILRC 4 & 3
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6.3. BB wH S AL

EIH (WDT) & —AMiH%ss, HE8EKRE ILRC, Frbl4 ILRC SSHIN, FIIMM LK. ILRC AR
Bl RN L) HE AR L, IR EEM TAEREMESIR L, (R E LIE 2 5.

FAh, EEABMRRERE)S, ATIMARAPHE S HENE. @XM FiET wdreset 5475 %
WDT, LLBRAE WDT I 2 B % 1 i & 34

TR T VRIEREIN i 2 AT AGE %, AR RN, ATEUH$ES wdreset #§F AT 140, £ LR {I(POR)
AR ALEFH wdreset $54, & 1A HGE % .

HE TN T, PFC460 H5 RAJFEgHairiery, HEMNFEWE 13 frn. x4 WDT ZA7,
PFCA460 ufli £7fift & 1 ELKE B R 7

VDD

A
\ 4

F I TR R 1 tsee

FEFF AT

A I 1% S AL FHL

Bl 13: & 1) A0 i i H R S 7

FI 27 A7 45 MISC[L:0] 7] & DU A A R T 1A N I 18], FIH] CLKMD. 1 ] DA #RK A T I DI RE S

I ] A7 24 (CLKMD), Hihk = 0x03
fr YIdhE yEWi=1 iR

WEMEA RC IR ThEe. 0/1: {ZH/IBEH
34 ILRC XHEy, BITHHEESRK

5 | BIIAThEE. 0/1: FRIEH

0 0 /5 | 5/ PAS/PRSTB ZjEE. 0/1: PA5/PRSTB

2 1 S A=
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PFC460 - T.MIZ%
PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

b
H
LY

6.4. FMEAL(PRSTB)

PFC460 S HpAMBE N IhfE, HAMBEAI SIS PAS JLE[E—AN 10 55 1. {4 FH AN & A7 Thag 7 2
(1) W PAS NN
(2) & CLKMD.0=1, f{fi PA5 Jy4 PRSTB Hi A JHIfT .

TEAMIBE AL 5| A B PR, REGALT IR TR — B EALS RN 2K B, RaREEEN . PRSTB
SN FEWE 14 Firs.

%42 PRSTB EAKT, PFCA60 $di 17 i s (e (7 5 .

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \

FEFF AT

tSBF’ —

»

A

A

Kl 14: &SRV AL AR SRR
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[ ¢ PFC460 - TiV&%
'j S ADAUK 24 AR 8-bit MTP 2SI

7. RGETEER

PFC460 A =/ HiiE 1 2 S EAERLES, 23 A
(1) IE# TAER

(2) HEE B

(3) LA

il ""

1B TAER R AT ThREAD 1B 1847 IR
2 H1 45 3 (stopexe) f& 7E B LAE FE i i H. CPU {R$77E BE AT DAk SE TAE IR
i FAR 2 (stopsys) A& H RIRFE BT H 17 .

A AR UG SRR R T EM R ) R S8 TAR, el A ORAE AR R AR AR T R HAR D> 7 B (K R G A

7.1. B HEEA(“stopexe”)

i/ stopexe $RLHNE BN, ARG, R IR SRS TAE. Bril 4T CPU
RAFIEPATIE S o BN SR 516 Y 2R Gone e m] R 5P LK 28 1 (34T

A B VELIE B R FTR:
(1) IHRC iR &Y. WAL, mBEHEH, R IRFREER.
(2) ILRC ¥Ry #f5ih: WA{REFEH, PREEN FEEE ILRC 5350,
() R&GmI =R, Hit, CPUf#IEHAT.
(4) MTP 174 a4 5 o
(5) Timer tHEE: #7 Timer TS (KI5 R Gum] b sl HAH B e iR #s s (5, 0 Timer 4518
TG BN, RORRETTE. (L, Timer f27% Timerl6, TM2/3, PWMGO0/1/2, LPWMG)
(6) MR :
a.10 Toggle Mefiit: 10 FEXTH AR 1) A4 (PxC fi2& 0, PxDIER {72 1)
b.Timer Mafiig: WURTHEES (Timer) B BhJEAZ KRG Bh, WS EEI BN, RIS .
c. LLHCgemels: i FH LLA AR e, A3 GPCC.7 N 15 GPCS.6 N 1 K/ F Lk 23 me it Th & .
{HIEER: P 1.20V Bandgap 2% Hi R ANE T LU s e i T e

PLN /2R H Timerl6 Skt 24515 stopexe 44 HBI:

$Ti6M ILRC, /1, BIT8 /I Timerle &
WORD count = 0;

STT16 count;

stopexe;

/[ITimerl6 FIWI4E{E N 0, 7E Timerl6 iH40 T 256 /™ ILRC i85, RGN M,
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(v
j" PADAUK

7.2. HHEA(“stopsys”)

A B AR IR B RS, T R ST 9 G . (] stopsys 454 T USRS Fr B E A\ 4 AR
K. 7E Fik stopsys 154 2 M EECH GPCC.7 By 0 R b e 28
BN BE PTONRR P IR R8T, N T RRARTIRE, AU AT, BrA 1 10 S INAT A A,

PFC460 - TMZ%
24 fuliEi4E 8-bit MTP HEIea H #],

TR K stopsys w4 5, PFCA60 P4l HARAS :

(1) B AR5 25 B ¢ i

(2) MTP 174 a4 55 o

(3) SRAM MIZFf74% A B IRFF AL

(4) MRpEEYE:
a. 10 R AT H-F g # (PDIER fi/2 1) .
b. TM3C.NILRC Mui£: Timer3 i #h i 7 i%#% NILRC.

5 AR SR GRS P 0 R s«

CLKMD =  OxF4; Il Z4ii80 M IHRC 254 ILRC, J%<HI& [ 140RS &
CLKMD.4=  0; /I IHRC &
while (1)
{
stopsys; 11N AR
if (...) break; I AR R A e T HAS A OK, il [l 1R AR
I BN, A R LE f B AR
}
CLKMD =  0x14; Il 245kl ILRC 284 IHRC/4
7.3. MR

AP RS, PFC460 v] L Uk 10 5] e TM3C.NILRC MR VK & 1E 5 TIE. At Timer
el HEH T A . & 9 BIR stopsys 5 HLFE A stopexe 44 H iR 3 7E M BEYR 1) 22 5

P (stopsys) M BT (stopexe)FEMEEYR i) Z 5+
P 10 3| TM3C.NILRC M fig HoAth Timer i 230 g
stopsys & & =
stopexe & = =

R 9. AR A A FLR A MR R ) 2
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[ ¢ PFC460 - TiV&%
'j S ADAUK 24 AR 8-bit MTP 2SI

il ""

SfEHT 10 5IAIRMeE PFCA60, 7774+ PXDIER ML E, 4 — MHRH 5] T DA Mg D) e . Mz
HARAJEITAR AL, IR MBI (8] K205 2048ILRC I Bl . i3t MISC %7 17 # 1] DA 6 bRk il B A i 2 e
BEF(a], I 10 51 PRk eI (7] 2979 32 4> ILRC 8.

MR AR YI#e 10 3] RIS EER ] (typ)
STOPEXE 44 i / R o 32* TyiRre,
STOPSYS i i fi st e X Tire 2245 ILRC I f 07
STOPEXE 4 H#E: / 24 R 2048* TiLres
STOPSYS #éifi féizt 8 XL Tyre J248 ILRC i 31

2 10: PR S E H e R ) R 2

8. M

PFC460 A 11 NHIE, S8 2 AN 10 FRIiAl 10 AW ER i, Hr s Wi St 385 8 4~ 10 nf 4t
HPEEMH, BASE0T:

& SN IETE PAO/PBS/PA2/PA7 (H code option Interrupt SrcO #5E )
A TR PBO/PA4/PA3/PB6 (H code option Interrupt Srcl #i5E)
ADC i

L 4% COMP H i

Timer16 1l

Timer2 1l

Timer3 bt

LPWM (SuLED PWM) il

PWMGO 11t

® ¢ ¢ O 6 6 O 0o o

TK_OV Ak
& TK_END il
FEATIRE RIEH A A S B A S e e . DRI HE RS S %K 15, FrE G SRis S 462
A B A7 HIF @ 3 S 27 2 4% INTRQ/INTRQ2 iEE . Wil KR E W B mi vl DL EIHRBUR BRI Bl M &
MAZ, XBRT X AFAER INTEGS FIWE . FrA 1) Wig RIE S5 7875 tH engint 5286 B2 RF D £
iz T, AR disgint 184 (FRA AR WD ST
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PFC460 - TikZk
PADAUK 24 filiZisg 8-bit MTP ZREIE /]

b
i,

HIBTHE AR R SRR A A, b MR AR AR A SP feoe . th TR NS 16 fr9ifE, MR {7 SP
A7 0 BifR¥FE 0. b4, FIF T USR] pushaf 38417 ACC Mg & &7 A2 38 M BIHERR, DAL AT popaf 18244 E M
HERAMRE 2 ACC bR S A7 d ot T HERR SR AF 2 3L 52, 48 Mini-C B, MERAY B S5 IR I th g AR P 25
FEN Gt N El B AT € SCHERIR IS, HIP A 2 HEAL S, DAR bk pf R

TE TR S A2, AT DB e AT A7 28 INTRQ/INTRQ2 S13E B & AU

Ti 3 Inten.7
imer.
—————»| Detect |  hyrq7
event
) Inten.6
—Timer2 .} petect Intrg.6 }
event
Inten.5
PWMGO Detect Intrq.5 }
event | inten.4
__Comp | petect Intrq.4
event Inten.3
event Inten.2 "/\ Interrupt to
LP peteck Intrq.2 FPPAD
rising
PBO/PA4/ edge Inten.1
_EA.QE'.EB_Q_’ Detect Intrq.1
both edge
PAO/PB5/ Inten.0
Detect Intrq.0 . L
PAATAT, both edge 4 D— engint/ disgint
TK OV Inten2.3 Nott_e: “engipt” and “disgint”
= Detect Intrq2.3 are instructions
event
TK_END Inten2.2
— | Detect Intrq2.2
event | inten2.1
LPWM Detect | _Intrg2.1 D—
event

15: AT REAAE A
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PFC460 - T.MIZ%
PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

= —

8.1. T RFFFER(NTEN), Hihk = 0x04

HIGME | BT B

B/E | F Timer3 i th i . 0/1: = H1/)E

BS | JA A Timer2 1vs b, 0/1: 5 15

B5 | A PWMGO v . 0/1: 15 /S A

B | F L 2% (COMP) k. 0/1: {5 F /et A

/5 |5 ADC [ k. 0/1: 5 H/JE

B/S | A Timerl6 v i, 0/1: = H/E H

BE/I'S | 5 H A PBO/PA4/PA3/PB6 [+, 0/1: f=H/EH  (H code option Interrupt Srcl #5E)

ET‘

O |k IN W s~ OO [N

/5 | J& H A PAO/PB5/PA2/PAT ¥,  0/1: {1/ (i code option Interrupt SrcO ¥ 5E )

8.2. M R FIEEE 2 INTEN2), Huhk = 0x06

fir | #IRME| B/IE # R
7-4| - - | TRE

/5 | A M TK_OV il 0/1: 15 H/EH

B2/'5 | B M TK_END 7. o/1: Z=H/JEH

B/5 | E A LPWM . o/1: 45/ E H

TR E

o [l N w
&

8.3. FHIERFFR(INTRQ), Hiht = 0x05
Y |BIRRE| BB R
/5 | Timer3 fH gk, SOOI E A PIRE S . 0/1: RER/ER
W5 | Timer2 Ry rid R, SOOI E A PIRE . 0/1: RER/ER
/5 | PWMGO I big Rk, b thfE ok B At thi g % . 0/1: ANER/ER
BS| LR T R, AT BB BT S R . 071 ANEDRAE R
/5 | ADC B WK, A2 s EAL I HRFE R . 0/1: AERAFR
/'S | Timerl6 HIHHIWriER, AR AR E A FF S . 0/l ANER/AER
/5 | PBO/PA4/PA3IPB6 [ ik, A&l B A B AFES . 0/1: AERAER
/5 | PAO/PB5/PA2/PAT I liid sk, LA i BALIF R HEE . 0/1: AZR/NER

=

S [P N W s~ |00 (N
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‘:j S ADAUK 24 g 8-bit MTP 25HUea H ]

8.4. HWTERFHAR 2 INTRQ2), Huhk = 0x07

it |WIGME | BIE R

7-4 - - |[IRE
3 S | TK_OV b biid R, sbAr @ st EA I B AHEE. 0/l AERAGER
2 B/E | TK_END BJWrigsR, i it B HEE. 0/1: ABRAFK
1 - | BYE |LPWM [ IHE R, AR e B A RS . 0L RERAER
0 TR B

8.5. FMIZEFHFFS (INTEGS), Hilk = 0x5D

fr | WIRRE | BB # R
7-5 - HE | &k#E-
Timerl6 1K gk 4%
4 0 R5 | 0: EFZGiER+ W

1: FREGWERD

PBO/PA4/PA3/PB6 H I Zkik % .
00: bJHEGANT FESARTE K bk
3-2 00 R | 01 EFHZiE R

10: FREZIE R

11: f*H

PAO/PB5/PA2/PAT 1 IBi ik #%
00: ETFFHGANN B HIE K b
1-0 00 HE5 | 01: EFH&adERke

10: FFEZAE R Hib

11: fRH

ER:
INTEN/INTEN2, INTRQ/INTRQ2 B WIME, FrbAlBEAEH P Wiar, — & ERETERESTUE.
Elf# INTEN/INTEN2 J9 0, INTRQ/INTRQ2 i £ v by A AF Jsifid 42

8.6. FMI T/ERE
—HRAE, HEATEREWT:

(1) R A ST SP 93 7 4345 € I HERAF A 25 .
(2) HH SP HGHIE W SP+2.

(3) &Rk A sh s H .

(4) FMdk 0x010 FRELU K —2% 454 .
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[ ¢ PFC460 - TiV&%
'j S ADAUK 24 AR 8-bit MTP 2SI

il ""

T sERE, A reti 4R IR BIREA AR, HAAR TARREW T

(1) M SP ZFAFE4E E HERAT 6 2% H SN E FE 71T
(2) HiH SP 44T H A SP-2.

(3) &JRhWrk BB .

(4) R bk 4.

8.7. FHTH—BDR]R

PR 1. WO INTEN/INTEN2 Z5 4748, TT )8 22 1 b i i3 i 7

HIR 2. i54 INTRQ/INTRQ2 #1744,

B3 ERTH, ([ engint 54 Ud &R ¥ CPU T ThEE.
WIR A SR, RS, BN

BYR S Ml FRF AT, R FRT.

e ik AR AL, T8 A] pushaf #54-KAR-1E ALU F1 FLAG A7 s 8¥i, JH1E reti 28, 148 popaf
AEH, —BOPRT.

void Interrupt (void)  // WIRASE, BEANHEITRER,

{ Il BahEN disgint FEIRZS, CPU ANz 532
PUSHAF;
POPAF;
} Il KRG ENEN reti, EHBIAT reti 5854 H 3K E 2 engint KPR

* FEFEREFPH, WA disgint 754 5% A IR
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')” PADAUK 24 s g 8-bit MTP ZBEIE 1,

8.8. 1% I h iz

A I 35 6 2T B A8 I HE AR A A ds A ORAF TR T ) &, — Zh B 5 A 15, IZh s Z 00415, il
FIZRGIRE IR T ANl A B e i, W5VER, ARFE P ITN pushaf J& 7 2 004> 775 HER A7 fiff 45 -

void FPPAO  (void)

{
$ INTEN PAO:; /I INTEN =1; 34 PAO #Ef7ogAs, 7=4=virigsk
INTRQ = O; Il JEBE INTRQ
ENGINT Il R AR
DISGINT I A5 H 4 R b
}

void Interrupt (void) I R

{
PUSHAF /Il TEf# ALU 1 FLAG ZF 8%
Il W% INTEN.PAO 7£ EFEF S ah&BFFFIE, MFEE R PR LLAIB INTEN.PAO 27 A 1.
Il Biltn:  1f INTEN.PAO && INTRQ.PAO) {...}
I WIS INTEN.PAO —EEALRRIRAS, #inl LIRS AW INTEN.PAO, LUANIE F Wik AT
If INTRQ.PAO)
{ Il PAO I i fs 7
INTRQ.PAO =0; /I RZUERRAHX R IHL (PAO)
}
Il (X:) INTRQ = 0; Il AW W P 5, A INTRQ = 0 — k& HBiER
11 R E R RE S 4B W & A 1 1w AR AL ) A T, /N B
POPAF /I [F15 ALU 1 FLAG ZF{fas
}
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PFC460 - TikZk
PADAUK 24 filiZisg 8-bit MTP ZREIE /]

b
i,

9. 1/0 ¥wH
9.1. 10 HXF 15
9.1.1. ¥ A HFMAE A EF A2 (PADIER), #Hilk = 0x4C
hr | BIBRME | 5 # R
; L g Ja H PA7 BN R HER. 1/0: B 1 =H
M AN e AR I, AT B EOAAG,  CAB R .
5 L e Ja H PA6 B NI R GiMelE. 1/0: JAH 1 1¥H
M AN AR A I, AT R BN, CAB IR .
5 1 RE | J5H PAS B NFIRGMEE. 1/0: JAH 1 15H
4-2 | 111 | R'5 | J3H PA4IPA3IPA2 B i N RGMEA gk, 1/0: B [ £
1 1 H5 | JaH PAL B NI RGMeiE. 1/0: BH 1 1EH
0 1 HRE | JAH PAO AN . REGMEEAHER. 1/0:. BH / 1#H

9.1.2. 3w H B HFMANEHF A (PBDIER), #idk = 0x4D

L | WIsRME | /B R

7 1 RE | BH PB7 B NI RS E. 1/0: A [ 15H
6-5 ik W5 | JiH PB6~PB5 # 7N RGMEEAI KGR, 1/0: BH / 1#H
4-1| 1111 | RE | JAH PBA~PBL i ANM RGtMefE. 1/0: HH [ 15H

0 1 HR5 | HH PBO Brrfi N . RGMIEFITWIGER. 1/0: B 1 15H

9.1.3. ¥ H C H+rMANEHFFR(PCDIER), il = Ox4E

A | BIRRE | /B # R
7-0| OXFF | A5 | JAH PC7~PCO i NF &4, 1/0: 54 1 5H

9.1.4. ¥ O D FFEN\ B HFHF4(PDDIER), Hilit = Ox4F

fr | BItRE | IB #
7-2 - - PR
1-0 11 H'5 | B PD1~PDO =AM RS Mg, 1/0: BH 1 EH

9.1.5. %50 A/B/C #iE F1728(PA/PB/PC), Hilt = 0x10/0x14/0x18

AL | WIMRIE | BIB R
7-0 | Ox00 | iE | #11 AIBIC (IR ST fE 48,
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L% PFC460 - Tk
k PADAUK 24 frhiE R 8-bit MTP SREIE K11
9.1.6. 3t A/B/C 6| F 24 (PAC/PBC/PCC), Hihk = 0x11/0x15//0x19
fr | BUkME | BB # R

B I AVBIC Tt Ar A7 a . FIOROE S 1125 51 B0 i A\ B3¢am th A 2K

7-0| Ox00 | B
0/1: HN/HH

9.1.7. ¥ A/B/C Ehr#%H| FF2(PAPH/PBPH/PCPH), #ht = 0x12/0x16/0x1A

AL | WIMRIE | BIB R
Uiy 1 AIBIC L35l Zi A7 a% o FH R AR il v 1125 5 | B L 4 v L) el
0/1: 1=HIAH

7-0 | Ox00 | /5

9.1.8. ¥ O A/B/C TFhiiEl| #4725 (PAPL/PBPL/PCPL), Hilt = 0x13/0x17/0x1B

fr | WIMsME | ®IB #i R
Uty [T A/BIC T Hrs il P A7 a% o FH Rz il 11 2% 5] AT b7 FR B A i e
0/1: {5 H/EH

7-0| Ox00 | /5

9.1.9. ¥w 0 D #IEHFFEH(PD), Huik = 0x1C

fr | ¥IER{E | /T # R
7-2 - - IR
1-0 00 W5 | uH D s AR AR AL[1:0].

9.1.10. ¥wH D #&H|&F 8% (PDC), Hilk = 0x1D

AL | ¥igefE | IS # R
7-2 - - IRH
Ui 11 D P A A7 . R i 1 D 5 PD1~PDO ffan N\ B Hi A =
0/1: N/l

9.1.11. ¥w0O D _EhriEHar748(PDPH), #ihk = Ox1E

AL | ¥igefE | IS # R
7-2 - - IR H
Ui 1 D BRI AR . FHREEHG  D 515 PD1~PDO -4 L FH A A B
0/1: FHIEH

9.1.12. ¥wH D THEHHFHFHR(PDPL), Hilk = Ox1F

fr | WIdhE | 5 # R
7-2 - - | R
i D MR A AR FIREEHSG H D 51 PD1~PDO i H B fE .
0/1: f=HIIEH

1-0| 00 | 5

1-0| 00 | /5

1-0 00 5
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')” PADAUK 24 s g 8-bit MTP ZBEIE 1,

9.2. 10 &5t K ThAk

9.2.1. 10 5% H

k& PBO 4, PFC460 [1JLF-FrA 10 5| H#E A ME 458, W E 16,
PFC460 ¥ PAS HIAth 10 —%, w/E@RH NG5, JEFlwid; PBO /& B NMHIRSIEE N,
WV HoA TR Copen-drain) #E 2K, EHl IR L T N GPIO #&3K. % FIRBh AL 1 ik, 7 2% F 3 IOHD

WA AR UL .
Pull-high
WR data latch > Data B | PAD
latch
RD contral latch |.—<j I>-|>(3 : |
) ] [#]
WR control latch Contral
latch :
Pull-How
L — X
RD Port —-ﬂ
Data Bus padier.x
Wakeup module
Interrupt module
Analog Module

16: 5Lz X A4 ]
9.2.2. 10 5|l — R Thee
(L)% FHIhRE:
PFC460 firA 10 5] JI#E T g A% 1 52 07 N BB A% Bl m i
i ik $ ¥ 25 17 2% (PA/PB/PCIPD), ¥ fill 25 47 %% (PAC/PBC/PCC/PDC), I i 4% il %5 17 2% (PAPH/PBPH /
PCPH/PDPH) I T 4% 1] 25 77 2% (PAPL/PBPL/PCPL/PDPL) I 52 , £ — 10 3| JIHR AT LA 7 T B AN R i T g -
25| B P SO N ThRERS, kD IR HIR, 1 9% PXDIER B A7 as AH LA I8 o N Thae. 2451 Iy
AR 2R VA B M ok o/l AN R = FHI PN
I R 1 E R EAIRES, — e Bk R E AU A TERT BT, SR B R O A
R ME. 3R 11 M PAO B e L E %
PA.O|PAC.0|PAPH.0[PAPL.O iR
X 0 0 0 N, A BB N R
WA, A8 ERiHRH
WA, A9 NRHEIE
/NP T M ok o/l e
EETR R AR VA o S I Sl we A M A VAL A
b AL, VA B R BB
: PAO Bl B &

PO | X | X|X

0
0
0
1
1

X | X |, |O|PR
X | X | |k |O

g
=
=
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PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

il ""

29

(2) BEHR MR BE T RE «
2 PFC460 fEf il A, A5 AT LAY HoR SRR R 80, T 75 R R G 51 A,

W E AT RN, 2778 PXDIER HI B A -

(3) 5B T Th e
210 1AM W 51 A, PXDIER ARSI N 15 B o
1, 24 PAO FRAE 9SS h T 5] B, PADIER.O ML E

(4)IRBh B8 AT ik
PFC460 ] PBO. PB2~PB7 {E#iHiif 45 Strong/Normal HRhIRENHE 1T, FI 7 AliEid IOHD %77 sk s

s 5 5K i U 4

9.2.2.1. 10 ¥ I3 Ae /735 788 (OHD), bk = Ox5F

hr | WIERME | IT R

7 0 W5 | PB7 IOH/IOL 3Xz)HE JjikfE.  0/1: Normal/Strong
6 0 K5 | PB6 IOH/IOL 3Kkzhfie /1 #¢.  0/1: Normal/Strong
5 0 K5 | PB5 IOH/IOL 3Kkzhfie /1.  0/1: Normal/Strong
4 0 H'5 | PB4 IOH/IOL ¥x3hfE /1i&#.  0/1: Normal/Strong
3 0 W5 |PB3 IOH/IOL ¥3hfE /1i&#.  0/1: Normal/Strong
2 0 A5 | PB2 IOH/IOL 3k5hfE /yi%#%.  0/1: Normal/Strong
1 - - | fRE

0 0 e PBO IOH/IOL IkzhFE /1 HE.  0/1: Normal/Strong

HER: %W Strong J5, PBO g Ul TG (open-drain) X

9.23. I0fFH5&E

(1) 10 ENE TN
& %10 BONBUTEINEY, Vih 5 Vil [IHERT, W% TAE B EAREEAS) . iES% Vih H/MEM Vil K.
& NS Eh Pk BEE R B S5 R AR S, AR E 2 E .

(2) 10 VRN NFIHT TF e D fie

& F PxC Z1Eds, ¥ 10 WM.

& /| PxDIER Zif7a%, xRNl 1 LS FHECEHN -

& 4 7Pk PD A H 2 10 MsH, PDDIER[7:2]7% 25 B4 0.
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‘:E PADAUK 24 fhiEigE 8-bit MTP 2FIBAE #1,

(3) PAS5 {E5 PRSTB #ii A\
@ %5E PA5S NHIN .
@ F CLKMD.0=1, {fi PA5 Jy4i PRSTB % A JEIfT .

(4) PAS5 fEHIA I I S L 1 B 4% i B TR
& LFEAE PAS 5K GL PR >33 Q A
& BUSER G PAS NI

(5) N T ik IC A BIFH B A, 1 TR AT AEEELT IC VDD/GND 4bhn b 0.1uF B2, [R5 — A 22 /b
10uF HLfR 2.

10. Timer / PWM 1% 2%

10.1. 16 fLiH##E (Timerl6)
10.1.1. Timerl6 4

PFC460 W& —/> 16 frtfifFit 403 Timerl6, HAEHAEE WK 17.

THEGER I BIR 27 A2 2% T16M[7:5R1IEHE, 7ERf#hik 2] 16 fiH s (counterl6) 2 /i, T16M[4:3] 0% i}
BT ALEL, 1. +4. <16, +64 FFPURED, EHEGERE K.

T16M[2:0]/H Ti&+% Timerl6 K, 2ok BT 16 AL+ 308 fofr 8 RNz 15. it Hasis KA, Timerl6
AR . 2 HETAAA INTEGS.4, AlEFEH IR A2 EAHR il 50T B il o

16 fritAeas Rfgm B8, RS PIGE v LU sttl6 $5 e, tHE S B AT LU 1dt16 T4 1E %

FHHEAF A5 -
stt16 command
T16M[7:5] | DATA Memory
T16M[4:3] -
@ l Idt16 command
Y
ﬁ:_l';é M Pre- 16-bit
EOSC U p(Scalary | up e 5  DataBus
ILrRe (=P X = counter
1,4, Bit[15:0]
PAO 16, 64
PA4 ’
Bit[15:8] M k) To set
> U or interrupt
X ] 1 requestflag
T16M[2:0] L 4
INTEGS.4

17: Timerl6 FHAE
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10.1.2.

Timerl6 [FiEEE XAE.inc S, T16M 356 =AM ESH, 55— NSHH ke X Timerl6 1R 4,
BoASBEA R LTS, A EUEE PR,

T16M 10 RW  0x06

$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| —/1Z¥
$4~3: /1,/4,/16, /64 Il FEANZH
$2~0: BITS, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =423

il 3 AT DU B AR SR LSRR E L T16M 248, Bl i F

$ T16M SYSCLK, /64, BIT15;

Il 1%E+(SYSCLK/64) 4 Timerl6 &, 4F 2716 Mo R 77 42— K INTRQ.2=1
I IR & 444 System Clock = IHRC / 4 = 4 MHz

/I W] SYSCLK/64 = 4 MHz/64 = 16 uS, £ 1S /#4—X INTRQ.2=1

$ T16M PAO, /1, BITS;
Il %FE PAO 24 Timerd6 H&HJR, & 279 ANEF 4P ™4 —IK INTRQ.2=1
I R4 512 /> PAO B8 BT 4= — X INTRQ.2=1

$ T16M STOP;
I 451k Timer16 %

BN Timerl6 £ AT H Ha1T, Fr kAR AT DU T 2120 7 flid

I:INTRQ_T16M = Felock source T P + 2t
Her, F 2 Timerl6 SRz,
P & T16M [4:3)HikWi(Lbln 1, 4, 16, 64);
N W EREF A, . &AL 10, A4 n=10.

Timer16 #§ H i} [a]

MiE $INTEGS BIT_R BF (X2 IC BRIMED , Hi%E T16M 1148 BIT8 f=A i, # T16 1H4 0
TFUE TSR — Vb R AR T 503 0x100 B &4 (BIT8 M 0 £ 1), 55 Vb e %151 0x300 i &4 (BIT8
MO E| 1) o FrCARsE BIT8 & il4 512 A Hilr. 1iEE, WRAAE PBrh &g TI6M -5, WF
— bk AE BIT8 M 0 38 1 i R4

WRE $ INTEGS BIT_F (BIT A1 8]0 fihk) 1 Hi%E T16M it-#2% BIT8 p=/ ik, N T16 it
BN BE R ELE] 0x200/0x400/0x600/ ... i) & A Al BIAP % 5 INTEGS B ESE AL, ik s b E R,
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10.1.3. Timerl6 #H|FFHF45(T16M), Hihk = 0x08
fr | WIGGE | W5 # R
Timerl6 FehiE$:

000: f#H Timerl6

001: CLK ZRZiH b

010: f&¥A

7-5 | 000 WS |011: PA4 TR (AMBEM
100: IHRC

101: EOSC

110: ILRC

111: PAO TR SMB4AE)
Timer16 P &R B 73 g .

00: =1

4-3 00 5 |01: +4

10: <16

11:. 64

TR PR . PR AL AR e B S AR, R AR A
Timer16 {7 8

Timer16 {7 9

Timer16 {7 10

Timer16 {7 11

Timer16 {7 12

Timer16 {7 13

Timerl16 {7 14

Timer16 {7 15

2-0 000 R

~N OO o~ WN B O
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10.2. 847 PWM i##% (Timer2,Timer3)

PFC460 W& 2 /™ 8 fii PWM {4 5E i} 8% (Timer2/TM2, Timer3/TM3), PN HEes i B, BA R A
Timer2 K, TM2 i HHE R E S %14 18,

A7 2% TM2C[7:4] ik e it 83t Bh ;. TM2C[3:2]FH ik 3 Timer2 H%it . 29472 TM2S[6:0)H Tk
PR PR o AL TR . ZF A7 4s TM2B F R HE R 23 1003 B, M EEIA 2] TM2B %E 1 LRI, e i #5:4
HaEE. 74 TM2CT H T 5 B s BUE 28 1 50 .

8 fiz PWM & It 25 () TAFEAE A TR AT PWM R R o i SIS 3400 th [ 58 JA 39108 PWM A
AR E PWM i K, PWM 038R AT LY 6~8 fi7.

» TM2_CLK

TM2S.7
TM2C[7:4]=# TM2S[6:5] TM2S[4:0] TM2C.1

CLK, s l l l et
IHRC, - | | g-bit ————> ZUBARE TR
EOSC E SR —L» FETEL yTM2CT[7:0]
Cmp, - - - o
OPA. = 1,4, 1~31 > = | E
pro, (=P 16, 64 s> %[> PB2/PBO
~PAO, 2l T
PA3
PBO, i
~PBO, ERE T o> PB4
PAd, 78 code option
~PA4 / TM2B[7:0] TM2C.0 ﬁ TM2C[3:2]=1

TM2C[3:2]

18: Timer2 fEHHE K]

Timer3 FIAREAEE 5 Timer2 254, {HEHE 80 EE Timer2 £ H—4> NILRC #&¥%#%, JHE PWM
iy 12 7E PB5, PB6 B¢ PB7.

ZifE ey TM3C [WAL[7: 4] ATk B B IEFE N NILRC, DA R BEAR D #E 72 i e i “stopexe” Fl“stopsys” .
NILRC #R¥% a5 &Lt ILRC SIS IR 2, F SR B iEn 2, 3+ H H 8 Timer3 T . NILRC Al ILRC
BRI IHRC Al 54K, (H NILRC [ Z2 58K, Bt DARR BEAL Al AR A T H . 25 F A5 demo, & 14 FAE.

F P AT DLE A FE 7 T OPA_PWM, { OPA LU 25 B ae = PWM B[4 H, BAKTE 2% OPA
B,

19 Eor i Timer2 J& #A AT PWM A 1«
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-bi Uea 5 %
PADAUK 24 fhEE 8-bit MTP 5% i1,
FERERS AR R FER RS AT TR FBHT RS AT T EER
R RN R e
oxFF 4 i ; \\\\\ OxFF 4 ,// H ox3F 4 ,// H
EREERE T R Al e
LR ERE / : bR / !
» B - -
AR AR i AR M
WHIE 4 susm 4 wusm 1
R0 — BRI X1 - ST P PWMERSY, B - 6L PERPWMER,

19: Timer2 FMIHE A PWM 2

10.2.1. Timer2. Timer3 fHXSHER

10.2.1.1. Timer2/Timer3 LR &FA2(TM2B/TM3B), Hiht = 0x61/0x63

br | WIGRE | 5 # R
7-0 | Ox00 | HE | Timer2/Timer3 LR & 1F8%.
10.2.1.2. Timer2/Timer3 ¥ & 78 (TM2CT/TM3CT), Hibk = 0x29/0x2B
br | BIMRE | BB # R
7-0 | Ox00 | i%/5 | Timer2/Timer3 &} 2347[7:0].

10.2.1.3. Timer2/Timer3 75 a4 (TM2S/TM3S), #ihk = 0x60/0x62

fr

¥eE | W5

# B

=

0 HE

4[]

PWM 43 # 2 i%E$¢ .
0: 81
1: 6 frok# 7 A CEHFEFEIT TMx_bit #6)D

Timer2/Timer3 B4 5 551 8%

00:
01:
10:
11:

00

P
4

+1
+4
+16
+ 64

00000

P
4

Timer2/Timer3 W2 45 s
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10.2.1.4. Timer2/Timer3 #E#l FHFE(TM2C/TM3C), Hihtk = 0x28/0x2A

b | WIMGE | 5 # R
Timer2 WJERJRIEFR . Timer3 Wik,
0000: {%H 0000: 15
0001: CLK 0001: CLK
0010: IHRC gz% IHRC*2 0010: IHRC EJZ% IHRC*2

( EE*?E?JJH@IE' TMx source ?'ﬁ_"lﬁiﬂ) ( EE%%?JZEIﬁ TMX_SOUI‘Ce ?ﬁ:h"tfﬁ”)

0011: EOSC 8233‘ :EL(;SCC
o10n. ll:LKZ‘?C%%?fﬁﬁHj 0101: LLRCEHfil .

7-4 | 0000 | /B " o N 0110: OPA (Hbi#mizlD Lt
0110: OPA (lLh##stiD i 0111: NILRC
1000: PAO ( FFA#D 1000: PAO -+
1001: ~PAO (TR 1001: ~PAO (TR
1010: PBO ( FFA#DH 1010: PBO ( bEJH#)
1011: ~PBO C(FB&E 1011: ~PBO C( FR&#H)
1100: PA4 ( EFAED 1100: PA4 ( EFHID
1101: ~PA4 CRBEIED 1101: ~PA4 (TR
Hofth: R HAth: R
Timer2 i HiE# Timer3 i ik #
00: 1= 00: f5H]

P - e 01: PB2 & PBO 01: PB5

(th code option TM2C[3:2]=1 #5z) | 10: PB6
10: PA3 11: PB7
11: PB4
L 0 S Timer2/Time%r3 *ﬁﬁﬁi‘%o%
0/1: FIE / PWM K,
0 0 S Ja TiTerZ/TimerB SRS

0/1: #HIEH
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10.2.2. fEH Timer2 P4
IR A R, BRI A A R 50%, IR S A A e, AT DA R

BHSIR =Y+ [2 x (K+1) x S1 x (S2+1) ]

XH,
Y = TM2C[7:4] : Timer2 Fridk £ h s s
K =TM2B[7:0] : LRZFFa8%EmE CHitHD
S1=TM2S[6:5] : Fisrlias i efl (S1=1, 4, 16, 64)
S2 = TM2S[4:0] : JpMiidsl k], S2=0~31)

Bla:
TM2C = 0b0001_1100, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
> HHAIE = 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
> HHAIE =4MHz +[2 x (1+1) x 1 x (0+1) ] =1MHz

P Timer2 g I 257 A € BB A= GRS 7 W0 R s «

void FPPAO (void)

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

TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 i PWM, Filsriil =1, ki =2
TM2C = 0b0001_10 0 _O; IR B, fiHi=PA3, BHIBA
while(1)
{

nop;

}
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10.2.3. f¥H Timer2 ;=4 8 iz PWM EE
WL 8 i1 PWM [, M TM2C.1=1, TM2S.7 =0, %t IR 525 LA MG 4 R -

HIHAIR =Y =+ [256 x S1 x (S2+1) ]
a5 =[(K+1)+256] x 100%

XH,
Y = TM2C[7:4] : Timer2 Fridk £ p s s
K =TM2B[7:0] : LRz Fa%EmE (HitHD
S1=TM2S[6:5] : Fisrlias i efl (S1=1, 4, 16, 64)
S2 = TM2S[4:0] : JpMiidsa (Hkl, S2=0~31)

Bla:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
> HHAIE = 4MHz + (256 x 1 x (0+1) ) = 15.625KHz
S A HEE = [(127+1) + 256] x 100% = 50%

Bil2:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0000_1001, K = 9
TM2S = 0b0_00_00000, S1=1, S2=0
> #HAiZE = 4AMHz + (256 x 1 x (0+1) ) = 15.625KHz

> Hla bk = [(9+1) + 256] x 100% = 3.9%
] Timer2 &I 237 4E PWM U T 7R B FE e 1 R B :

void FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=5V
TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 fit. PWM, TiZr4i =1, 434 =2
TM2C = 0b0001_10_1_O0; RGN, it = PA3, PWM i3
while(1)
{
nop;
}
}
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10.2.4. f¥H Timer2 /24 6 iz PWM EFE
WL 6 2 PWM [, M TM2C.1=1, TM2S.7 =1, %t IR 525 LA MG 4 R -

MR =Y + [64 x S1 x (S2+1) ]

WA = [(K+1) + 64]x100%

XH,
Y = TM2C[7:4] : Timer2 Firidk £ i i Eh AT =
K =TM2B[7:0] : bR&EFEESBERE CHiEfD
S1=TM2S[6:5] : Ti/rAiasi el (S1=1, 4, 16, 64)

S2 = TM2S[4:0] : 7pMiiasl k], S2=0~31)

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0011_1111, K=63

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

> HHAIR = 4MHz + (64 x 1 x (0+1) ) = 62.5KHz
S A I = [(63+1) = 64] x 100% = 100%

Bl2:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0000_0000, K=0
TM2S = 0b1_00_00000, S1=1, S2=0
> HHIE = 4AMHz + (64 x 1 x (0+1) ) = 62.5KHz

> Hia b = [(0+1) + 64] x 100% =1.5%

10.3. 1142 PWM %88 (PWMGO0/1/2)

PFC460 A =4 11 £7(f) PWM £ i 28 (PWMGO, PWMG1 & PWMG2). LA PWMGO A1 B 11 iz PWM
IR, HALPEES VRS A5 PWM fiH 10 Alakan R

(1) PWMGO - PAO, PB4, PB5, PC2
(2)PWMGL1 - PA4, PB6, PB7, PC3
(3)PWMG2 - PA3, PB2, PB3, PCO
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10.3.1. PWM ¥

b
LY

PWM i (200 A A3k (Tperiog = E] 1D AM—A i 33 Bl Aar tH s OIS TR) C 8 LED) o PWMEY
SRR T I 2 (Fowm = L Tperiod)s PWM SR I T — AN 25 B TH OB (N AL AR, 2% X Tjook =
Treriod) o MbAh, FH P AT LLdd 8 R /7 1 50 OPA_PWM, i OPA LUH4s AR RIS M PWM IR M4, A

KBS OPA &4
«—p %L
S ) I N
- /
Y
N fir53 e

20: PWM %t i %
10.3.2. TE{FIN SR HE R

K 21 & 11 it #gs PWMGO R HER] . iX AN BRI 205 AT L IHRC B R4 5. 170
PWMGOC ARiEFH PWM rO%i s 0. PWM KR b &7 % PWMGOCUBH 1 PWMGOCUBL 5,
PWM [ (5 25 b 27 47 2% PWMGODTH A1 PWMGODTL #:5E .

HZELRE PWM
wr_PWMGODTH () g bi!s LR P\T/t%@%??
|;> (11 fir)
3 bits
wr_PWMGODTL e 2 l
» 7 » -
e e | £ £ I PWN PWM
= > e Ly TPITIESK
. e & F— e
PWMGOS[4:0] | PWM JEH] ot il
PWMGOS.7
PWMGOC.0  pwmGos[6:5] PWM 1 o L
u PWMGOC.1 g itk PAO
IHRCirf5f | l ﬁ Bl » PB4
— |~ Sibapiil bapiits = s
1 : 117 PWMIi R4y ] T>PB>5
& > —> N > E
CLK 77 1.4, -—» PC2
2l S 16, 64 1~31
— PWMGOC.5 ﬁ
PWMGOC[3:1]
tHE
? SR
\Wr_PWMGOCUBH PV;L“%%E‘%
| =
PWM_EJRZ (11 fir E‘fEEﬁijO)
wr_PWMGOCUBL| ﬁ%‘%(ﬂi) ﬁ}
—_— >

21: 11 {7 PWM A ias (PWMGO) Tl £EAE
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A
Ox7FF.

Counter_Bound[10:0]

11-bit
Counter
Duty[10:0]

Output

v

Output Timing Diagram for 11 -bit PWM generation

v

Time

Time

K] 22: 11 17 PWM “E 2% (PWMGO) it s

10.3.3. 11 fif PWM AERETEAR

11bit PWM KSR N 525 Ebal (B A S H

PWM #iHHAE Fpyy =

PWM & (FFE])

F clock source T [ P x (K + 1) x (CB10_1 + 1) ]

= (1/Fpwm) X (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

PWM &tk (B4E) =(DB10 1+ DBO0 x 0.5+ 0.5) + (CB10_1 + 1) x 100%

XH,

P = PWMGKXS [6:5]: T4l (P =1, 4, 16, 64)

K = PWMGKXS [4:0]: 7r#ii#sfE (T, K=0~31)

DB10_1 = Duty_Bound[10:1] = {PWMGXDTH[7:0],PWMGXDTL[7:6]}, (x=0/1/2) &=tk

DBO = Duty_Bound[0] = PWMGXDTL[5]

(x=0/1/2)

CB10_1 = Counter_Bound[10:1] = {PWMGXCUBH[7:0],PWMGxXCUBL[7:6]}, il-%i#s
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10.3.4. 11bit PWM ¥R HFFRE
10.3.4.1. PWMGO =i & 7728 (PWMGOC), Hihk= 0x22

VA YIuE | B # R
7 0 W5 | B PWMG0. 0/1: =H / BH.
6 Hift | PWMGO A=l 285 IR A
. 0 s HEFE PWMGO 1% i 1 45 502 15 Stk
0/1: 1¥H / J5H.
4 0 sy | PWMGO THEES %
] EeiE E PWMGO HAL 1EE PWMGO HEUS, XM A EEA 0.
1%EHE PWMGO #i
000: A%ith
001: PB5
3-1 000 BE | 010: PC2
011: PAO
100: PB4
Hfth: {8
PWMGO B EhifiE#,
0 0 /5 | 0: CLK
1: IHRC 2{# IHRC*2 (HFEFiET PWM_source #))

10.3.4.2. PWMGO 7 & A48 (PWMGOS), #ihk= 0x23
br | WIGRIE | B # B

PWMGO k=,
7 0 RE |0 JiH-Hoy st 15 2 FLk = A4 ik
1: 4350k 0 FEAE AR

PWMGO T34,

]

00: +1
6-5 00 HE5 |1 01: +4

10: +16

11: +64
4-0 | 00000 | RE | PWMGO 4.

10.3.4.3. PWMGO 57 Az &7 8% (PWMGODTH), #ihk = 0x50
b | WIERE | B # R
7-0 - RE | PWMGO 7 LA AL[10:3] »
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10.3.4.4. PWMGO (5% AR AL B 788 (PWMGODTL), Hiht = 0x51

fr | BIEEE | 5 # R

7-5 - K5 | PWMGO &% HAEAZ[2:0] «

4-0 - TRE .

EE: PWMGO 5 ZFWEHFFRKKE, ELE PWMGODTL, FE PWMGODTH.

10.3.4.5. PWMGO 7+# kPR &AL & 725 (PWMGOCUBH), Hilik= 0x52

br | BIAEE | BB # R
7-0 - H5 | PWMGO LIRZFA#01[10:3] »

dI

10.3.4.6. PWMGO T+# b FRIEAL & #7288 (PWMGOCUBL), Hilik= 0x53

br | WIMEE | 5 # R
7-6 HE | PWMGO FRZFfFE100[2:1] -

S HE | PWMGO LR 7F#447[0].
4-0 - - TR

10.3.4.7. PWMG1 ZH| FFE(PWMG1C), Hilit= 0x24

Hr YIgEE | /5 #
7 0 5IE | BH PWMGL. 0/1: =K / BH

SE
I

PWMG1 “E s R4S .

pinl
S

6

WP PWMGL fhf th 45 R 2 & etk -

S T or1: 1

o
o
S
dn

PWMG1 i85 %.

H1"iEE PWMGL i3, 5% PWMGL i35, XAMi<EZBhH 0.

P PWMG1 Hit
000: At

001: PB6

3-1 000 /5 | 010: PC3

011: PA4

100: PB7

HAl: 1R

PWMG1 4k #%
0 0 B/ | 0: CLK
1: IHRC 2{# IHRC*2 (&I PWM_source #E))
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10.3.4.8. PWMG2 | & HFE(PWMG2C), Hiht= 0x26

A YIMHE | /5 #
7 0 E | B PWMG2. 0/1: =H 1 BH
6 Hi | PWMG2 A= st 1R .
s 0 s EFE PWMG2 % 1 25 02 5 Ok
0/1: 1=H /1 JaH
4 0 - PWMG2 i+#i#87E% .
ST EE PWMGR L T PWMG2 TR, KM 1B 2.
B PWMG2 #i
000: A%ith
001: PB3
3-1 0 B/E | 010: PCO
011: PA3
100: PB2
HAth: {3
PWMG2 Ik .
0 0 /5 | 0: CLK
1: IHRC 8# IHRC*2 (HFE/F&I PWM_source #iil)

10.3.4.9. PWMG1/PWMG?2 4 i 3% 7 8% (PWMG1S/PWMG2S), Hiht= 0x25/0x27

fr YIg1E | 5 # R

PWMG1/PWMG2 H i =
7 0 5 | 0: Mi-HONBE R &2 ELis P2 4 Ak

1: -0 0 P2l
PWMG1/PWMG2 T4
00: =1

6-5 00 HE5 | 01: +4
10: +16
11: +64

4-0 | 00000 | RE | PWMGL/PWMG2 434,

10.3.4.10. PWMG1/PWMG?2 |5 75 b B & A 8% (PWMGIDTH/PWMG2DTH), Hiht = 0x54/0x58

fr | AIRRE | W5 # R
7-0 | 0x00 HE | PWMGL/PWMG2 (525 tLE7[10:3]

]

10.3.4.11. PWMG1/PWMG2 5% tUARAL 728 (PWMG1DTL/PWMG2DTL), ik = 0x55/0x59
fr | ¥IRRE | 5 # 7R
7-5 000 H5 | PWMGL/PWMG2 (5 LUELL [2:0] -
4-0 - - | .
HE: PWMGL 5 LHFARIETE, BELE PWMGIDTL, /55 PWMGIDTH. X PWMG2 5 AR E .
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10.3.4.12. PWMG1/PWMG?2 ¥k [R B 7 F 47 2 (PWMG1CUBH/PWMG2CUBH), #idik= 0x56/0x5A

bz | ¥I%R1E | /B # B
7-0 0x00 HE | PWMG1/PWMG2 FR#HFfF#807[10:3] .

10.3.4.13. PWMG1/PWMG2 1% _E FRI&AL F HF 23 (PWMG1CUBL/PWMG2CUBL), Hilik= 0x57/0x5B

br | WIMRE | 5 # R
7-6 00 HE | PWMGL/PWMG2 L IREFFA[2:1] »

5 0 HE | PWMGL/PWMG2 | [R 2% 178447 [0].
4-0 - - TREd

10.3.5. WHXMEXEF PWM B ETEH]

A LHBEAS 11bit PWM A= s % b p g B AN FEIX 1 PWM 32, BL PWMGO #ith PWMO &
PWMG1 %t PWM1 1, (Timer2 X Timer3 2 a] %yt 59 & 717 B 4MEX ) 8bit PWM i, HJEPEE K
L, REFEMR) , BESEWF:

#define dead zone R 2 I AT PWML BTS2 BT RISEX I (], Al &
#define dead_zone F 3 I T PWML RS RBEX I E, A&

void FPPAO (void)

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

Byte duty = 60; Il REPWMO 545t
Byte _duty = 100 - duty; I AREPWML 152t

//************** -‘L& Eﬂ_ﬁt KE& llj ‘§:< Hﬁ kkkkkkkkkkkkkk

PWMGODTL = 0x00;

PWMGODTH = _duty:

PWMGOCUBL = 0x00;

PWMGOCUBH = 100;

PWMG1DTL = 0x00;

PWMG1DTH = _duty-dead_zone F; /[ Hduty ¥ PWM1 &2 G AIBEX R[]
PWMG1CUBL = 0x00;

PWMG1CUBH = 100;

I DL FJSAE T PWM 22 B IRAE

[k g HH R ook
$ PWMGOC Enable,Inverse,PA0,SYSCLK: /I PWMGO #it PWMO 3% T3] PAO

$ PWMGOS INTR_AT_DUTY,/1,/1;
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.delay dead_zone_R; I H delay ()77 5 PWML _ETHE 2 5 (R FE X I A]
$ PWMGI1C Enable, PA4, SYSCLK; 1 PWMGL #iH PWML 3] PA4

$ PWMGL1S INTR_AT_DUTY, /1, /1;

Il YERE: BMH R RIS, (REDITTTAES) -

While(1)
{ nop; }

DL EFRFEE R PWMO / PWML 3 TR E 23 Fixs.

PWMO

</

23: M E AN PWM B

PWM1

F P Al LU HORE 7 7 dead_zone_R Fil dead_zone_F H%UE KA PWML 35 i/ 5 48 X i 8] 4 J
12 e VAR FEBEX I RS R A, (L P 2%, Hd, % dead time = 4us, M| PWML & HFAi/ 5

4 dus IFEX .
dead Time (us) dead zone R dead_zone F
4 Ci/MED 0 2
6 2 3
8 4 4
10 6 5
12 8 6
14 10 7

*12: FEIX A ZEHUE
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dead_zone_R f1 dead_zone_F 75 ZIL[EEC A A GES BIBRAR I FEIX IS (8] o 5 FH P AH 22

W At FE X B
8], HIEE dead_zone R Al dead_zone F FEfF& LT 544

dead zone R dead_zone F

1/2/3 >1
4/5/617 >2
8/9 >3

#* 13: SEXZHN

10.4. 11 4f SULED LPWM %28 (LPWMGO0/1/2)

PFC460 W& —41 =% 11 fiz SULED (Super LED)f#ff LPWM 4 fi#$(LPWMGO. LPWMGL Il LPWMG2).
& H i AR

® | PWMGO — PAO, PB4, PB5, PB6, PC2
® |PWMGL1 - PA4, PB6, PB7, PC3

® | PWMG2 — PAS, PA5, PB2, PB3, PB5, PCO

Hdr, LPWMGO 5 LPWMG?2 JL=2# i 11 PB5, {HAA] — % [FIN#i 4 LPWM %] PB5;

F#, LPWMGO 5 LPWMG1 /\ﬂﬁ*tﬂ s PB6, {HANT & [FR 4 LPWM £ PB6.

10.4.1. LPWM BJE

LPWM # 3 (B 24) H— I 3E (Tperiog = B T8]JE D AT— & 1 B 40 = P BB 1) (525 0E) o« LPWM
ﬁﬁﬁa‘]iﬁzﬂx@%?ﬁﬂ‘%(fm\mm = 1/TPeri0d)°

LPWM Period

LPWM Output

LPWM Duty Cycle

Clock

24:. LPWM %%
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10.4.2. BHER

K] 25 Fron /e %4 SULED 11 iz LPWM A plea§ A7 HE L X =24 LPWM ZE i A F 3[Rl Up-Counter Al
IR BT e sk P2 AR I 3, Bl LPWM JEIHASE S (BT ZEZER, B4R LR IHRC Bl R G,
LPWM 1 5% 51 i LPWMGXC 2 Easkik . LPWM BIERIESIHE LPWM LI ESAR S, &%
LPWM B S & B LPWM (55 m A 2R A 28 T 5

£ LPWMGO J&TE FAL PN H7 (F) OR A1 XOR 3245152 T AL HAME E B I A L X M R B 1 -

AL, A pLE S R IE T OPA_PWM, {f OPA EbE4E R tftizd] LPWM ML, HikiES
#* OPA =7,

System Clock, LPWMGCLK]6:4]
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCKI/E,
LPWMGCK/16, Selector
LPWMGCHK/32,
LPWMGCKI/64,
LPWMGCK/128
wr_LPwmccugn LPWM Cé)unéer & bite .
upper bon - LPWM interrupt request
(MSE) 11- Bits and Halt Wakeu OPA
LPWM P
) Up Counter
wr_LPwuccug| LPWM Counter |3 bits
= upper bond
(LSB)
LPWMGOC[3:1]
0
LPWMGO ) LPWHD | X MUX . 0 P85
WR_LPWMGODTH | rolue |8 bits I Compare LPWM1 3 ° PC2
(MSB 8 bits) Duty & LPWMGO MUX 1 MUX | @ 0
Value Output LPWMO o 1 A Selector | PAD
Buffer Control LPWM1 R o g 1 N MUX e84
{11 bits})
wR_LPwmGoDTL | LPWMGD | LPWMGOC[4] 2 1 PB6
Duty Value (LPWMG1!=PES)
:LSB 3 Dits} LPWMGOC[0] OPA_PWM
LPWMG1C[3:1]
0 LPWMGOC[S]
LPWMG1 |2 bits Compare MUX .
WR_LPWMGIDTH e = . 8'3 LPWMGA o PB6
{MSB 8 bits) Value Output LPWM2 1 MUXx| * 0 PC3
Buffer Control A Selector
(11 bits) o N 1 . MUX PA4
wr_LPwmG1DTL | LPWMGT |5 45 ° 1 pBr
Duty Value its LPWMG1C[4] 3
(LSB 3 bits) OPA_PWM
LPWMG2C[3:1]
& 0 LPWMG1C[5]
LPWMGZ | & bits
WR_LPWMG2DTH
- Duty Value c Mux 1 0 :E:z
(MSB 8 bits) ompare 12
Duty &  LPWMG2 1 A MUX | ® 0 PA3
alue Output Select
Buffer Control g ! N Mux FEr | pe2
11 bits]
wr_tewmczore | LPWMG2 15 5, ( d LPWMGZC4] g 1 PAS
- Duty Value PB5
(LSE 3 bits) OPA_PWM (LPWMGD!=PES)
LPWMG2C[S]

& 25; ¥4 SULED =% 11 i LPWM A& 55 S8R5 {4 4E 5]
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OX7FF 4
Counter_Bound[10:1]
Duty[10:0]
> Time
A
Output Time
Output bit LPWM generation

K 26: 11 fix LPWM 4 a2 i B i 5 &

10.4.3. 11 £ LPWM B AR

LPWM #i iR Fiewm = F clock source T [P X (CB10_1 + 1) ]

LPWM 525H (BE])) = (1/Fipwy) X (DB10_1+DBO0 x 0.5+ 0.5) + (CB10_1 + 1)

LPWM 52t (B4rEb) =(DB10_1+DBO0 x 0.5+ 0.5) + (CB10_1 + 1) x 100%

X H,

P=LPWMGCLK]6:4]; /-4l P=1,2,4,8,16,32,64,128

DB10_1 = Duty Bound[10:1] = {LPWMGxXDTH [7:0],LPWMGxXDTL[7:6]}, (x=0/1/2) 5%tk
DBO = Duty_Bound[0] = LPWMGXDTLI[5] (x=0/1/2)

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0],LPWMGCUBL][7:6]}, i %%
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10.4.4. 11bit LPWM 2R & 728
10.4.4.1. LPWMGO #8733 (LPWMGOC), Hihk= 0x0C
A | ¥IWRME | IS ik
7 - R .
6 Hiz | LPWMGO 4 i Ze i HR A .
e P LPWMGO % tH 1) &5 J e 75 [ pl 1k -
° O |7 o mE
LPWMGO %itik#%.
4 0 HE | 0: LPWMGO it
1: LPWMGO XOR LPWMG1 Hi3# LPWMGO0 OR LPWMG1 (ifiid LPWMGOC.0 fi73ki&#%)
LPWMGO % HH o e £
000: #rHifEH
001: PB5
. |o010: PC2
3-1 000 5
011: PAO
100: PB4
101: PB6 ({Vi&EH T PB6 AM{E LPWMGL % i)
HAth: {18
LPWMGO %t Fiiik .
0 0 /5 | 0: LPWMGO XOR LPWMG1
1: LPWMGO OR LPWMG1
10.4.4.2. LPWMG1 #=4i| F#%% (LPWMGIC), Hilik= 0x0D
fr | ¥IgeE | IS iR
7 - R
6 Hig | LPWMGL A= s i HoRES .
5 0 e HEFE LPWMGL (18 H i &5 51 2 75 e pl
o =S A
LPWMG1 %t ik £
4 0 /5 | 0: LPWMG1
1: LPWMG?2
LPWMGL % th i 1% 4%«
000: #rHifEH
001: PB6
3-1 000 ¥/’ | 010: PC3
011: PA4
100: PB7
Ixx: f#8&
0 5 | R
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10.4.4.3. LPWMG2 =i 78 (LPWMG2C), it = OxOE

(A

BIsE1E

®5

j:ip)

7

(7320

6

LPWMG2 A i a3 AR AS

HEFE LPWMG2 (18 H i &5 52 75 e pl
0/1: 1EHIEH

LPWMG2 %tk #%:
0: LPWMG2
1: LPWMG2 +2

000

5

LPWMG2 i H iy 13 9%«

000: #irtif=H

001: PB3

010: PCO

011: PA3

100: PB2

101: PA5

110: PB5 ({Wi& T PB5 A& {E LPWMGO % HiisH)
111: R

B

TRE .

10.4.4.4.LPWMG B #h& 78 (LPWMGCLK), #ithk = 0x67

R

HIFRE

®5

iR

HE

LPWMG 1R/ JAH.
0: LPWMG f=F
1: LPWMG J5H

000

LPWMG s Fil 53 4
000: +1

001: =2

010: +4

011: =8

100: +16

101: +32

110: +64

111: +128

RH .

P
i

LPWMG B &hJFiE#E.
0: ZGiteh

1: IHRC 5# IHRC*2 (fH code option LPWM_Source k7€)
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10.4.4.5. LPWMG ¥ LR mAL&F 788 (LPWMGCUBH), il = 0x68

fr | WiRE | BI5 22

7-0 - H5 | LPWMG L[R# 8%, H2[10:3]

10.4.4.6. LPWMG %t EFRIRALFF 78 (LPWMGCUBL ), Hidk= 0x69

fr | WiRE | BI5 22

7-6 - HE | LPWMG L[R#FF8. fi[2:1].

5-0 - - TRE .

10.4.4.7. LPWMG0/1/2 5Z LR HFF 2 (LPWMGXDTH, x=0/1/2), Hiht = 0x6A/0x6C/0X6E

fr | ¥IsE | BI5 22

7-0 - H'5 | LPWMGO/LPWMGI1/LPWMG2 /%5l . £7[10:3].

10.4.4.8. LPWMGO0/1/2 (52 ARDL FF 23 (LPWMGXDTL, x=0/1/2), Htht = Ox6B/0x6D/0X6F

fr | ¥IsE | BI5 22

7-5 - H'5 | LPWMGO/LPWMGI1/LPWMG2 /%5l . £7[2:0].

4-0 - y TRE .

R BIUEEAN LPWMGX 52 R B 78, S AN LPWMGX 5= b E i Fffds.  (x=0/1/2)

10.4.5. WHXMEXE LPWM B FEH]

FF PFC460 #FIF) 11 bit SULED LPWM #584, 7EMRA LPWM2 #it. LPWMO 5 LPWM1 =8 /5 i8id
LPWMO S #i g, KRG w s HAMEJEIX LPWM 3T . 7~ ltn -

#define dead_zone 10 /I ZEIXHESTE] = 10% * (1/LPWM_Frequency) us
#define LPWM_Pulse 50 Il ZHAEX LPWM 555N 50%

#define LPWM Pulse 1 35 Il ZHAFEX LPWM 525 H N 35%

#define LPWM_Pulse 2 60 Il ZHAEX LPWM 555N 60%

#define switch_time 400%2 I Ui Sy, B R e )

I B =, switch_time o4 LPWM B4, thf LPWM JH: 1/2.5KHz = 400 us, #V)
I35} 1] R 400%2 us

void  FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
Y ki FE{_—E IE '/‘:E ﬁ‘é Hﬁ KhKIIRKIIKKIIIIIKIIKIK*HK

([ S A LI Ap———
LPWMGODTL = 0x00;

LPWMGODTH LPWM_Pulse + dead_zone;

LPWMG1DTL 0x00;
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LPWMG1DTH = dead_zone; I LPWMGO 5 LPWMG1 ®R&i)5, LPWM 5%t

Il § LPWM_Pulse%
LPWMG2DTL 0x00;
LPWMG2DTH = LPWM_Pulse + dead_zone*2;
LPWMGCUBL =  0x00;
LPWMGCUBH =  100;

ANV VLR 0 p——
Enable, /1, sysclk;

$ LPWMGCLK
J/— i

$ LPWMGOC Enable,Inverse,LPWM_Gen,PAO,gen_xor; /[ LPWMGO 5 LPWMG1 R85, M

i PAO JiH1 s 15 1 i

$ LPWMG1C Enable, LPWMG1,disable; /1l LPWMG1 Aty

$ LPWMG2C Enable, PA3; Il LPWMG?2 PA3 %
while(1)

{

//******** «wﬁ rl_:"% th kkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk

I U1 G2 Ui, Okt ] B8 LRI EISEIX I O, MR B IR«
I 57 R/ 50%/60% —  35%

LPWMGODTL
LPWMGODTH
LPWMG2DTL
LPWMG2DTH

0x00;

LPWM_Pulse 1 + dead_zone;
0x00;

LPWM_Pulse 1+ dead_zone*2;

.delay switch_time

I /2 Rk 35% — 60%
LPWMG2DTL

LPWMG2DTH
LPWMGODTL
LPWMGODTH

= 0x00;

LPWM_Pulse_2 + dead_zone*2;
0x00;

LPWM_Pulse_2 + dead_zone;

.delay switch_time
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AR, [ A BT R LPWMO/LPWM2 B TE NI 27 Fizs o

L
Dead Zone
. % o

LPWM2

LPWMO

K 27. PiigHAN LPWM 3

Y#e b5 22 LA 6F R LPWMO/LPWM2 3 TR i 28.

LPWM2
éﬂaad Zone
| ‘/’
= 0% =
LPWMO

K] 28: Mg H A LPWM 3%
ATLARIL, EIRGIFERT R, HAEX ZEPH LPWM AR S . 2507 52 LPWM R EAIZEX, 535k
A% S H ) Inverse BIAT . 4.

$ LPWMGOC Enable,LPWM_Gen,PAO,gen_xor;
$ LPWMG2C Enable, Inverse, PA3;

Page 73 of 111



A 2

PFC460 - TikZk
PADAUK 24 filiZisg 8-bit MTP ZREIE /]

« b
i,

11. KBk B

11.1. Heiss

PFC460 V\Jﬁ~/\ﬁ§{¢ttﬁ%§, T AAE P U B 29, & ] DA LB /N N s 2 [RIAS 5 K/ e BEAT LRSI
MEE, —NRIERIAN, B 1A, EfANHEFE GPCC.0 %, ff At GPCC[3:1] #&FE.

El a4t 4 SR e AL

(1) i GPCC.6 HELH! 5k

(2) HH GPCC.4 ¥4 th 15 5 2 5 Rk

(3) tH GPCC.5 i #% /& 75 B Time2(TM2_CLK) KA 4t ;

(4) 1 GPCS.7 k4572 f i th 2] PAO;

(5) FEEHR i E S

(6) #1528 PWM Hirth, 1E4EHATE 2% GPC2PWM & 1745 -

16 stages
VDD
—L 8R 8R A 8R

GPCS.5-1 " < %
< GPCS.4=0
cece wv-/vv—a
GPCS.5=0 O—W GPCs.4=1

\
GPCC[3'1] ] Vinterna R
PA3 » 00
PA4 »00 M ~ Torequest interrupt
Bandgap »01 U X
01 X o)
PB6 »10 R GPCC.6
PB7 » 10
PAO > 110 —
— To
PAO
0
PAO /TPA4 —1 GPCS.7
Code Option: GPCC.0
GPC_P_In

29: [LE A AT EAE
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11.1.1. B RIF748(GPCC), Huht= 0x35

br | WRME | 5 iR

7 0 e Eﬁﬁtb%‘c%ﬁo 0/1 : =MNAH B
1A 3 S W) =L N G L S IA ) P AN o G i RO B e
ERSELTAE

6 - H#g | 0: A < A

1. EfiAN > A

IR L AR A 45 A2 75 B TM2_CLK SRAEfIH
5 0 BIE | 0: WIS FH TM2_CLK KAffi

1: HCERAR 4 2 i TM2_ CLK SKAEf
PR LU AR H 1 48 TR 15 S b 1k

4 0 WIS | 0: LIt i gl A kv

1. bhgeasd b g e ot

PR L AR U N TSR

000: PA3

001: PA4

010: W#B 1.20 V Bandgap % Hi [k

3-1 000 BIE | 011: Vigena R

100: PB6

101: PB7

110: PAO

111: 4%

4% EL A A% IE BN IR SRR

0: VinternalR

1: PA4 5 PAO (i code option: GPC P _In #5E)

11.1.2. HEBIEFEFHFRR(GPCS), Hilk = 0x36

fr | ¥IRME | I5 # R
b assm i EH (2] PAD)
7 0 HE | 0/1: =RIBH.
FERCEIX — O 5 H HB s fn B PAO 2 Al iHHfR OPA A B, LLBERAE 5.
5 0 g P as i 5 . (gpec.6 R A HL AR AL IS 4 m) e fig )
0/1: 1FHEH
5 0 R | GRS K Vigema r B0 170 .
HE | EHESZSEHE Viena g HIKHITEHE
s—0 | o000 | n= RS HEHE Vi”ter"iR°
0000 CHfik) ~ 1111 Cogmp)
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11.1.3. HWBEREME PWM #EH|&FF85(GPC2PWM), Hiht = 0x43

fr | BIRME | B/E # R

7 0 5| e gest Bk TM2 PWM it . 0/1: 518

6 0 R | e assh dahl TM3 PWM #ith. 0/1: 158 H

5 0 W5 | Egegest sk PWMG2 PWM fiti. 0/1: 5H/)E
4 0 W5 | Egegest sk PWMGL PWM fiti. 0/1: 5H/)E A
3 0 W5 | Egegest Bk PWMGO PWM #iti. 0/1: {5H/)E
2 0 g | hiegsss Bysh] LPWMG2 PWM #i. 0/1: 1518 H
1 0 g | eiegs s Bsh] LPWMGL PWM #i. 0/1: 158
0 0 W5 | Egegsst Bask LPWMGO PWM 4. 0/1: {3 H/)E

thigasdst] PWM $i i JEBE T 225 T, YL asmb g 3o 1, PWM 1E ikt ; HERERN 0
i, PWMkEHiH . @& 30 Fiw.

PWM Output

GPC Output

K 30: Lhiasal Bdsml PWM fi
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11.1.4. ]j\]%l}éﬁ%@& (Vinternal R)

WIBSEHIE Vienal r B3 H FBA AL, v LUE T %5 /748 GPCS[5:015K 4 B H KK, YoM
(1/32)*vDD % (3/4)*VDD. 77f74s GPCS I 4 FIN7 5 FRKIESF Vinema r IR R FIEARME; H2[3:0]/ Tk
PERTEL R K, X B RSP 2 H Vinternar r 185 i AR ARAEL 220 9

> 16 Z17.
Case 1: GPCS.5=0 & GPCS.4=0
16 stages

VDD

L /@6—0 .
GPCS.5=1 GPCS4 0
GPCS. 5-W GPCS.4=1

GPCS[3:0f——= MUX

!

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

— *vDD J%)— * VDD, n = GPCS[3:0] in decimal

v

31: Vinemar MfFEE (GPCS.5=0 & GPCS.4=0)

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

16 stages
VDD AL
GPCS.5=1 R GPCS.4=0
o9 e
GPCSIS:W GPCS.4=1
|

GPCS[3:0p—=— MUX

!

- emalr= (2/3) VDD ~ (1/24) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

v

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

b4

] 32:  Vigemar HH:E (GPCS.5=0 & GPCS.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

VDD

i

16 stages
AL
' ™ }_/9{5_{
GPCS.5= R GPCS.4=0
L BN BN
GPCS.5=0

GPCS.4=1

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

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

40

internal R~

33: Vinemar 4% (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

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

34: Viyemar 1L (GPCS.5=1 & GPCS.4=1)
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11.1.5. f¥FELBess

Bl—:

k¥ PA3 NHEIAF Vigenar HIHLE N(18/32)*VDD /£ N IEHI A o Vinternal r 163 ] GPCS[5:4] = 2b’00
()L & 77 2, GPCS[3:0] = 4b’1001 (n=9) LLTE3 Vinena r = (1/4)*VDD + [(9+1)/32]*VDD = [(9+9)/32]*VDD =
(18/32)*VDD 1% Hi [ o

GPCS =0b0_0_00_1001; ! Vinwernai R = Vop*(18/32)

GPCC =0b1_0 0 _0_000 O; IR RS, g : PA3, IEfIAN: Vigemar
PADIER = Obxxxx_0_XXX; I 12 PA3 B NP bR (x: & HE)
Gl

$ GPCS Vpp*18/32;

$ GPCC Enable,N_PA3, P_R; I N_xx2ffN, P RINEEMNLENTSHHEE
PADIER = Obxxxx_0_XXX;

Bl —:
IEFE Vinternal R N FHIN s Vintera r [ HLEH(22/40)*VDD, %4 PA4 NIEFIAN, RIS 45 R R I

i #] PAO. Vigema r 13 EEIMECE )73 “GPCS[5:4] = 2b’10” f1 GPCS[3:0] = 4b'1101 (n=13) 5%
Vinemal r = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

GPCS =0b1_0 10 1101; Il % 3 PAO, Vinemar = Vop*(22/40)

GPCC =0b1 0 0 1 011 1; I ARYERTH, A =Vinemar» IEHIA=PA4
PADIER = 0bxxX_0_XXXX; I 15 H PAG B NP IEIR . (x: BB HE)
B

$ GPCS Output, Vpp*22/40;
$ GPCC Enable, Inverse, N R, P_PA4; /| N_RMAEMNLENTSHHEE, P xx & EMA
PADIER = Obxxx_0_XXXX;

HR: HiEFE PAO LB S RN, GPCS 2 mil PA3 i i Dife, HAEMLER 1IC f12)
A€, THLEDTEN FRITXMEL
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11.1.6. [ HLEEEM Bandgap % B B4 pias

W& Bandgap 2% iR AR el T LARHE 1.20V , & R] DA &A1 R FL U L R K SF . 1% Bandgap 275 i
ﬂuiﬁﬁiﬁliﬁﬁ}\fﬁjfiﬁ)\ Vintema] R Hﬁgio Vinternal R E/‘J EE?}EI\‘/T% VDD! %‘Jﬂqﬂﬁﬁ% Vintemal R EE}JT:‘AAﬂ(%ZﬂED Bandgap
SHRRILE, AT LLAIE VDD L.

BN (GPCS[3:0]HH#1) ik Vinemarr SEIT 1.20V , 84 VDD it #E AT LUE i F 81 A 305

XfT Case 11fiF: Vpp=[32/(N+9)]*1.20 volt;
% F Case 2 M &: Voo =[ 24/ (N+1)]* 1.20 volt ;
XtF Case 31MH: Vpp=[40/(N+9)]*1.20 volt;
X+ Case 4 1M E: Vpp=[32/(N+1)]*1.20 volt ;

Bl —:

$ GPCS Vpp*12/40; /I 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; /I BANDGAP =ZfidiN, P_RARIEMAZNISHH L
if (GPC_Out) Il 55 GPCC.6

{

Il 4 Vpp >4V

}

else

{

Il 4 Vpp <4V

}
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)~ PADAUK 24 filiZisg 8-bit MTP ZREIE /]

11.2. VDD/2 mE BJE/=4 8%

PFC460 #2fit— VDD/2 fi & B =4 2%, AIE N IR AL o281 COM Thag, I HEAPA & F3L
A% VDD/2 Hirth 51 ii: LCD_B01256 37~ VDD/2 f & Hi 73714 PBO/PB1/PB2/PB5/PB6 X .52 5| fHif
i, [, LCD_A034_ BO1 |74 PAO/PA3/PA4/PBO/PBL iX 1137 5l . i%ThAgnl LLE i %577 %% MISC.4
KB E B, B MISC.3 B4 H IR .

ZTRHFAER(MISC), Hikk = 0x49

A VIsGE "5 # R
4 0 RE | ffRELCD B/~ VDD/2 ThRE. 0/1: BH /1 B

¥%# VDD/2 Hy i s .
0: LCD_B01256, f%& PB0/PB1/PB2/PB5/PB6
1: LCD_A034_BO01,f& PAO/PA3/PA4/PBO/PB1

w
o
SO
n

COM i i@ T HE NI A (PAC.x / PBC.x=0)gt fEfir it VDD/2 M [k . {HZFE E M R kH
PxPH.x / PxPL.x F1%(7%i X\ PADIER.x / PBDIER.x B L4 oL B2 84t . 18 35 B T anfal i i b o g .

COM ity I fryfar H D e 5 HoAth IE #1719 10 —#F

VDD

— % VDD/2

GND

R e
R e

|

[

1 BB A H R AL

R s <

R, =

TR

-
.

1B AR B AL

K| 35: i/ VDD/2 fi & Hi & 4 2
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11.3.  BHEPCKRAR(OPA)BLR

PFC460 W E —MaFBAEH(OPAYER, HEAREW TR, BRBOCSEA WM ARKZ, —
it OPA FLEL A, 55— Fh2 OPA UK .

OPAC[4:2]

PA3/OPIN- —»000 PADIER.O
PA4/OPIN- —»|001
Bandgap

010
011
PB6/OPIN- 100
PB7/OPIN- 101 PAO
| 0
/ pad —————» OPAC6
\/|_' 1
PA4/OPIN+ > TM2_CLK
——

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

——» To GPC

T

—*To TM2

H OO
(=3 Sl =]

— " ToADC

36: OPA fF{}: [ HE
24 Pl B OPAC.7 3177 OPA I, 10 i 101 PAO ¥ 55y OPA [l%n . P AT LR JEOK 28 = T 3@
id GPC B ADC M E#HL PAO %, WA PALE ELi A 20 N HREHTEL PAO % OPA HLAR 45 .

11.3.1. OPA HBasist

R TR ITIRE B AR N OPA ELA 2 5. OPA (% N4 H 2 18] % Btk 42 (PAO) . 7EIEIEST,
F AT LLRS ) PADIER.O )L OPAC.6 st HU LA S IR 5 HLE R (GPC) 21, OPA I ELA 4 SRt v Ay TM2
8 TM3 I TH 20

BeAh, PRI LLE R GPC HP=E NS HUE Viemar 1FN OPA IEfUIN 2 —{E NS HE.

FEFPIE T “OPA_PWM™2 45 i OPA LU S 2 i th 45 A% PWM I . 1L ThRE/S, = OPA i
ARy 1 if, PWM 5 1E5H s o 0 i, PWM WRE S . Wl 37 Bz, HLIhfRExt 8bit/11bit PWM
A3

OPA Output

K] 37: OPA b a4 H PWM %
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11.3.2. OPA KSR

OPA )57 —FhZE M FR N IUR 2R, 8 7 B — S AN A R A S BB B . 24 E AR B o — AN I i
KBRS, PAO BN— M H 5. IR0 25 ] PADIER.O LA E IR H o

PAO AT LA #2 11  EL K 48 (GPC) 51 ADC %N, DRIt OPA [ o 7T LA GPC AT EL#, il
DA ADC AT &

11.3.3. OPA #&#|&7F# (OPAC), Hubk = 0x33

AL | WIEGME | /B # R

JAH OPA. 0/1: 15/ / J5H

7 0 WIS | QUi B R, B E AR RN T I B AR AE A, DAL 10 R
TR, 4 OPA [ 43 IR, PAO Y4 o BLss i
OPA LU AR BT [ LL A 4

6 - R | 00 IEfIA < A

1 EAN > A

%4 OPA fi () UL 45 SR 2 15 BH TM2_CLK SRAF 4 H
5 0 BIE | 0: L& H TM2_CLK RAffi

1. Heiess B2 TM2_CLK SKFE

#EHE OPA Tl N ISR IR

000 : PA3

001 : PA4

010: W 1.20 V bandgap % Hi [k

011 : Vinternal R

100 : PB6

101 : PB7

11X: {48

% OPA 1Efi N KSR IR

00 : PA4

1-0 00 /5 | 01:GND

10 : RE T HEHEN Vinemar (1§5% GPCS 2 £4%)
11: {#%

4-2| 000 |5

11.3.4. OPA K& fE# (OPAOFS), Hilik =0x34

b | VIR | 35 # R

7-4 - - | fRHE
153 OPA [ 2K HEL Hs K-
0000 : +1mV 1000 : -1mV
0001 : +2mV 1001 : -2mV
0010 : +5mV 1010 : -5mV

3-0 0000 | B&/5 | 0011 : +10mV 1011 : -10mV
0100 : +15mV 1100 : -15mV
0101 : +20mV 1101 : -20mV
0110 : +25mV 1110 : -25mV
0111 : +30mV 1111 : -30mV
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11.4. HEH-BFHEHIZ(ADC) Bk

ADCC [5:1]

[X] PD1/AD28
%] PDOIAD2T
%] PCT/AD26
(%] PCHIAD25
[%¢] PC5/AD24
] PC4IAD23
%] PC3IAD22
[X] PC2IAD21
(%] PATIAD20
[X] PAGIAD19
52| PASIAD1S
] PA2IADAT
(%] PA1IADA6
(%] PC1IADA2
[X] PCOIAD11
%] PAD/AD10
[X] PA4IADY
[X] PA3/ADS
[X|PB7/ADT
] PB6/ADE
%] PB5/ADS
(%] PBAIADA
(%] PB3IAD3
[X] PB2/AD2
(%] PB1ADAVerf
52] PBO/ADD

ADCM[3:1]

v

SRR | IR

-
-
=
=
=]

=
=
=
-y
=y

ADCCLK

=
=
=
=2
=]

Y

A

=
=
=
=
=

AID
il VDD

=
Pt
[=]
==
ey

=
Pt
[=]
=
[=]

o—
o—— 4V
VHREF ?.:— w
O
(e

2V

ADCRGC[T:5]

-
=
(=1
=
=
=

{ADCRHIT:0],ADCRL[T:A]} B ern O A L

1260 i 3 o——— 4V —
o433V
o2
Bandgap voltage
o > »

ger‘lerﬂtor
THE RS 1.2V

ADCRGC[3:2] |_b
0.25" VDD

ADCRGC.A

38: ADC FiFHER

S8R AD Bl R 7 LR AP IR

(1) B 7E%s ADCRGC FLE % =k

(2) i ADCM ZrA7#8ICE AD FEHt £015 5

(3) idid PxDIER A7 a3 e B AL A A 5 [

(4) @ik ADCC ZFfr#si# ADC Hi \iEiE

(5) ik ADCC #Ff7#%)A Fl ADC #5isk

(6) JAH ADC B J5, FEiR— B (A
2% 1. ] bandgap 1.2V 58 2V/3V/AV FIFCHLER I, TEie Sk H I B2 2% i ik iE 2 E 8 AD 4
NS, s FER I A i E 1ms; G iR 200 4~ AD B 8k O id 1ms, A4 KT E4ER 200 4
AD BRI,
Mtk 2. WA FHATAT bandgap 1.2V 5L 2V/3V/4AV I CHLE, FEIRI AL 200 4> AD 4,
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PADAUK 24 fifEieR 8-bit MTP BEUes 7 ],

P

11.4.1.

11.4.2.

11.4.3.

FYEE: LA EWALERTS R 200 4 AD e, 2N A 1R i ADCM 2 /7530 B J5 1) ADC % i) i it
Ik R Gl £ SYSCLK.
(7) $UT AD B K ADC H b 2 75 0.4 55 B
ADCC.6 % & 1 JI)5 AD ¥:#:Jf HAxilll ADCC.6 25721,
(8) M ADC %17 RS IUEE e B
Sz B ADCRH 27 /728 B A8 J5 F5 5L ADCRL 274725 1IMHE «

N, anid i ADC S B E ¥ A ADC FIEH T, SBCETEYI#H ADC 2% i % K NI IE i,
HE4T ADC ¥¥e 2 TG EHPAT I LR 6, Wik ADC Bt C &k & 1T .

AD BEHHAZR

AT AD S fRE L ZER, A B OREF LA (CroLn) W A58 42 78 HL BI 255 1 HLIR B /KPR B 55
IR B B A F AR R A 1] 39 P, {5 5 SR FHLT(Rs) A A FIRAE I S BT (Rss) & B
B W% Cuowp R RIS A P ESRAFIT RGBSR RE Al ADC FE L RUE T ™ A28 40 15 5 SREhIR
BHYT SR NS 5 RS o 2 0 U ORAE R AR, M5 5 BRRUE AU, (5 5 SRBhI LT i
KAB SRS FIAEE s BEAROC . A2, FEM A SZE Y 500khz T, EHUME U 1 S KBS TE AN Z58 T 10KQ.

I ss
) _ 1] X 1
RLABL
e e e | | ChoLp
V=06V | leakage
5.1 pFT T +50nA T =51 pF

¢ les
Legend Cpjy = WARTE
\; = BERES
| leakage = 5| &R AR R
R IC = P{l%ﬁﬁ% Eﬁ.ﬁﬂ
ss = XX
ChoLp = B R #FHEE (CHOLD)

39: MM AR

FEAEH] AD Bt 2 il AU BT AR A AS 5 (RSR BRI T8 BT & B5R, ADCLK PR3 560 20t 2 5t
(SACREPIS SN LI

BESEHEE
ADC 27 {5 Hi I Re i 8 T 77 /7 4 ADCRGC[7:5K1E+, I HEMEHH Voo, 4V, 3V, 2V, bandgap
(1.20V)ZFE 1 L8 #F >k H PB1 AR 51 Al

ADC B} $pi ¢

ADC 1B 4 (ADCLK)Refi% il ADCM F 748K i%#E, ADCLK M CLK+1 #| CLK+128 —3tf5 8 4~
LT I%SE (CLK 2 RGN #) o HTE 5 KEN ] Taco 2 ADCLK J— AN A, bl ADCLK &
Jii AL IX ESR, @ ADC i E T2 2us.
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~ PADAUK 24 fifEieR 8-bit MTP BEUes 7 ],

— —

11.4.4.

11.4.5.

Hic B A5

£ 28 HHLME T AT LI AD Btk 26 Ak EAMBSI BRI A(E S, —1> bandgap £% kB
0.25*Vpp, 47— /LU GND 125 ADC iﬁu)\k_lﬁ Bang-gap A 4 Sl (iR, 2l 1.2V, 2V,
3V R4V, DIAMBSIAIG S, 97 kS, XL 5] BRI R B M Zhe (B PxDIER 7 f7 s
FIFERIAL A 0) o

ADC Il &fE 5 E?/Mnﬁy ﬁLﬁa{mJiﬁ FENEIRIPT P, PORER SIIN: (1) B,
(2) Kigg Err/ PR, (3) ilid H A/B/C/ID # A7 as (PXDIER) & B AN IS B T4 «

f£F ADC
TR PBO—PB3 3k ADC #i A 51

HoE, TR

PBC =  O0B_XXXX_0000; /I PBO~PB3 fENHIA
PBPH =  0B_XXXX_0000; /I PBO~PB3 %% ¥ L4 HiH
PBPL =  0B_XXXX_0000; /I PBO~PB3 W5 FHiHH
PBDIER = OB_XXXX_0000; // PBO~PB3 &M%+

T—4, &% ADCC Zifids, ~ElWT:

$ ADCC Enable, PB3; Il & & PB3 {E X ADC #ii A\
$ ADCC Enable, PB2; Il & & PB2 {4 ADC #ii A
$ ADCC Enable, PBO; Il & E PBO {E X ADC #ii A\

I 3 BRIR AD F HEEIE B — AN N EIE

T—3, %5 ADCM fl ADCRGC ZFfias, /RUIIIF:

$ ADCM  12BIT, /16; I i /16 @ Z4H #=8MHz, il ADCLK=500KHz
$ ADCM  12BIT, /8; I 3l 18 @FRGhBi=4MHz, i ADCLK=500KHz
$ ADCRGC VDD; Il ZZ% W)k A VDD, ZERF 200 4~ ADCLK Bpm]

T—3#, ZEIR—E A (ADCLK=500KHz, 200*ADCLK=400us) , /s~ T:

.Delay 8*400; Il ARG 8h=8MHz
.Delay 4*400; Il R 8h=4MHz
R AN S % E E L bandgap 1.2V 8% 2V, 3V, 4V I, BT iR i AL AT 1ms
$ ADCRGC 3V, Il AD ZHEHEHN 3V
.Delay 4*1010; I AR RGN E=4MHz, ZER 1ms LA L

R A# M bandgap 1.2V 5% 2V, 3V, 4V {EN ADC i NiEiE R, A7 BB a] [ AR AEE 1ms
$ ADCC ADC
$ ADCRGC VDD ADC _BG BG 2V /I  Z#H kN VDD, HAiliii N BG_2V
.Delay 4*1010; Il AR RGBh=4MHz, ZERT 1ms L1

%, e ADC #4.

AD_START = 1; Il P4 ADC ¥
while (|l AD_DONE) NULL; Il 4% ADC % st 3t
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w5, 24 AD_DONE /& A7 2HL ADC 45

¥

il ""

WORD Data; Il HFENER: BHE ADCRH 1 ADCRL
Data$l = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC AT DAFH R 5 iEAE

$ ADCC Disable;

ADCC = 0;

11.4.6. ADC HRHFHE
11.4.6.1. ADC $#&#|#&f745(ADCC), Hilk = 0x20

b | PIsEE | /B g

7 0 /5 | JHH ADC Thig. 0/1: =R

6 0 e ADC 4t PR i i« ‘
B “1"3R U0 ADC B4 E& LT, e e,
BIEESE.  BUN 5 A HRIESE AD HH NG5
00000: PBO/ADO, 10000: PA1/AD16
00001: PB1/AD1, 10001: PA2/AD17
00010: PB2/AD2, 10010: PA5/AD18
00011: PB3/AD3, 10011: PAB/AD19
00100: PB4/ADA4, 10100: PA7/AD20
00101: PBS5/ADS, 10101: PC2/AD21
00110: PB6/ADS, 10110: PC3/AD22

5-1| 00000 | i%/5 | 00111: PB7/AD7, 10111: PC4/AD23
01000: PA3/ADS, 11000: PC5/AD24
01001: PA4/AD9, 11001: PC6/AD25
01010: PAO/ADI10, 11010: PC7/AD26
01011: PCO/AD11 11011: PDO/AD27
01100: PC1/AD12 11100: PD1/AD28
01101: 1% 11101: GND
01110: f#® 11110: {#%
01111: f£§ 11111: (EiE F) Bandgap 2% HiEs# 0.25*Vpp

0 - - e (50 .
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PADAUK 24 fifEieR 8-bit MTP BEUes 7 ],

11.4.6.2. ADC BRFF2(ADCM), Huihk = 0x21

hr BIMGE | IS iR
7-4 - - | RE

ADC B ik $5

000: CLK (RGiHEH) + 1,
001: CLK (RZR#) + 2,
010: CLK (RZiHEH) + 4,
011: CLK (RZH#H) + 8,
100: CLK (&RZHf4#h) + 16,
101: CLK (RZH %) + 32,
110: CLK (RZHf4#H) + 64,
111: CLK (RGiHf%f) +128,

3-1 | 000

Pl
dm

0 - - RE .

11.4.6.3. ADC Wi #HI & 728 (ADCRGC), Hhlik = 0x42

A |YgRE | IS 220

PLF 3 ALHRiE$E ADC HINE SIS HHE:
000: Vpp,

001: 2V,

010: 3V,

011: 4V,

100: PB1,

101: Bandgap 1.20V &% ik

Hofth: PREE.

7-5| 000 e

ADC I F iE#3s:
0: Bandgap Z# HJk,
1: 0.25*Vpp CHLEfRF£+0.01*Vpp) o

D
o
Pl
dm

ADC & F [¥) Bandgap % Hi % £%:
00: 1.2V

3-2 00 H5 01:. 2v

10: 3V

11: 4V

1-0 - - B (50 .

11.4.6.4. ADC B HALAF SR (ADCRH), Hblk = Ox4A

fr  |WigRfE | SRS Eiiipay
7-0 -

Ak | X 8 MBI ADC g RIAI[11:4] , ZFAFARINAL 7 & ADC #4245 IR s m i

11.4.6.5. ADC RN FFER(ADCRL), H#isk = 0x4B

fir | BigElE | W5 g

R | X4 M HEZ ADC ¥ 8 1  KAL [3:0].

7-4 -
3-0 - - R
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11.5. RiEH

il ""

O A B 8x8 i ds LU SR 1 I S DN fE . IXIRIEIZ S T5 U2 8x8 INEFT S ia S IF HAE — M b
A SEE 5 . £8 T IATR A A, SRS BB EHAE ACC FINEHA MULOP #7474 L, £ 73k mul fi
A2 )G, BEERNEALFSBACH A4 MULRH b, BHEERMRA I SMAE ACC Rimds k. e
A B A B 40 B

8-bit 8-bit

ACC \ / MULOP
&)

A 4
MULRH ACC

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

40: AEfFIRILSHE

11.5.1. REFHZHEXREFFES (MULOP), Hidk = 0x2C
fr | WA | w5 i
7-0 - 5 | RS A E R

1152, REELEREFHFER (MULRH), Hihk = 0x2D
b | wmtE | s ik
70| - | R | REEEMEEHEE D .

Page 89 of 111



>’ PFC460 - T k%%

‘ji PADAUK 24 fiiE 4R 8-bit MTP 8RB H #1,

11.6. fph#EIRE

PFC460 A& —AMub B fi, B 41 AHIhEE T HER .

TKEX[7:0], (x=1,2,3)
Pe7TK2: K— |+ o |
PC6/TK22 @——%g:o__
PC5/TK21 [X] o0 |
PC4ITK20 [X] o o
PC3ITK19 [X] OO :
Pc1TKig [X o—0O—+ |
PAS/CS1/TK17 [X o0 1 | | TKCH | TKCL
PC2ITK16 [X o0 |
PCOITK1E [X———— :
PA2TKI4 —F+——C—0 1
o B o T
O O0—4—
PBOTKI [t ¢ | _ 40/0—000 08*TP
PBITKI0 }—r+——0—0 Logic 001 .
e B oo — BT I
i~ S - BT Il
PA3/TKS [X owfo+ 100 057 TP
i - o oo 04 TP
—5o0_ | | 101 )
el — BT Iy
0 O——— 110
PDOITKO [}—t—+———0 | -0 0— 0.2*TP
PATICSD TP: Touch Power
ﬁ PA5;‘CS1£g ‘ ‘
TS[4:2
Code Option: CS_Sel CS ‘ ‘ ‘ ‘ ‘ [ ]
TS[7:5] TS[1:0] TCCI[7:4]

P A1 Al 00 HEL % £ T e D HE

PFCA460 i A6 Fi i S P H 2 S UBONE R 3%, AGr I T i ) R FDLML T RO L7 BB Ay 2 B T FL 2

1% ThRERT, FEEAE CS (HAME R EE) 5] GND 2 [a)3% 3 — POk B i K IR R R A B L 25 4% CS.
G, P alE S AR R T CS_Sel #6804 PAS 53 PA7 Bt By CS 5. {HifvER, PAS i) CS1/TK17 I
BE N AT [ s

SV BN AAAGI, AL B ER A UL R 25 5%
1. A/EEE TKEVTKE2/TKES Ff7 ds RGBS MR (B o BN R e — MR A .

2. FAPAHEITESOX10"E N TCC AR DL & H Touch START 44, B2 CS B 2e# 524 B 3 VSS, Jit FR A
AT LLE L TS[1:0]M 32, 64 Fl 128 Ml 5 by B )b J& 1 v g 5%

3. HWIRMEMA, KA EMABD] VSS Fras s i gt . SR LEE B0 T, 128 AMibdzs i fh 75 A 2 A
£ CS AT, X7 RIE R 030" T AN “0x10" 5 N TCC A ffas KA stk Faig i fe. 72
F P il — e i T2 5, FH P AT BAK H Touch START (0x10) iy 4R 4k 4 St Al 4 b R, sl (i 3
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WA LS #0x00" 5 N\ TCC # A7 a1 LS gt A o

4. TERRZ G, CS SfEf/ MR A (TK_CLKD #1%5 VCC FuHL. 78 H i 2 b Jir gt Je S A 1) LA e
5E o

5. M RE BN AE B R VREF B, 78RR B 3E k. B AT DUE IS S INTRQ[3]RH W 78 B ik
2R, VREF HEA % TS[4:2], 7 0.2*VCC ~ 0.8*VCC Z [f]ik#%.

6. ZeitiHUilE T Eds TKCH A TKCL ff, FH P el IRtk v B s s, S 3 p{ES CS A CP
LAl AL AR 5 D (LB O, 1 CP 3R s T LUIE Ik R P FHa A m A2 1k [ PCB, 28R fibifE
WA B Z . —H CP A, % CS 78 3 VREF T f i Al 4650 .l tH 8o s R I 25, #

8 AT DA E AR 2 75 5

TP
TP: Touch Power

CS Pin Waveform

vss VREF =N * TP
(N =0.8, 0.7, 0.6, 0.5,
N* TK_CLK
(N = 32, 64,128) 0.4, 0.3, 0.2)

Touch Counter clock
(TKCH, TKCL)

42: BRI

HER: 3 VREF HULE X E B g VS 25 R R T, 355 & SRR 2 5 SRR 35— %8 TKCH Al TKCL
K -
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LY

11.6.1. fhEIRTNEFFES (TS), Mukk= 0x37
B | itetE | 5 £

filiF I Bl £ (TK_CLK)
000: ILRC

001: IHRC/2

010: IHRC/4

7-5 000 | /5 | 011: IHRC/8

100: IHRC/16

101: IHRC/32

110: IHRC/64

111: IHRC/128

fih 4% VREF %4 (TP: Touch Power, ZXiAA LDO 2V)
000: 0.8*TP

001: 0.7*TP

010: 0.6 *TP

4-2 011 |4/ | 011: 0.5*TP

100: 0.4*TP

101: 0.3*TP

110: 0.2*TP

111: 4%

TETF U6 e 45 ) e BT e £ 78 IS (5] (TK_DISCHG)
00: &

1-0 00 /5 | 01: 32*CLK

10: 64 * CLK

11: 128 * CLK

11.6.2. FRFEHIESI TS (TCC), Hikk =0x38

B | e | g ik
o, ReilifERE. oL, FEFIFT
RFU, EHCHE R i 2 AN E TR AL
RS
$iE (W) RER)
TK_STOP } )
.. N (B a2
001 TK_RUN EfFH
ot ‘
oLl (CS HIA B HD B
st R R
3-0] - | - |mm
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il ""

11.6.3. AlERRAERL 3 E8 (TKE3), Hulk = 0x39
fr | wemE | ws g
0 /5 | ffife PC7/TK23. 0/1: {5 H/)E
/5 | ffife PC6/TK22. 0/1: {5H/)a
/5 | fiife PC5/TK21. 0/1: {5 H/)5 H
/5 | ffihE PCA/TK20. 0/1: /)5 A
/5 | e PC3/TK19.0/1: {5 /)G F
/5 | {fife PCLUTKAS. 0/1: {5H/)a
/'S | fiifg PAS/TKL7. 0/1: 1515
/5 | {fife PC2/TK16. 0/1: 15H/)3

11.6.4. fhBUIEEMNRE 2 FHEE (TKE2), Huibk = Ox3A
fr | ¥IRME | IS R
0 B/ | fHAE PCO/TKA5. 0/1: 15 H/EH
15 | R PA2ITK14. 0/1: 1=R1EH
W | R PAL/TK13. 0/1: 1515
BI5 | ffifE PBU/TKL2. 0/1: 1E=H/EH
ffift PBO/TK11.0/1: 1% /55
/5 | ik PB3/TK10. 0/1: 15=H/EH
B/E | f#hE PB2/TK9. 0/1: 1&H/EH
/5 | ffFE PAG/TKS. 0/1: 15 H/jHH

11.6.5. fliiikieMias 1 7% (TKEL), Ml = 0x3B
WighE | 5 g
BE | fliRE PAO/TKY. 0/1: {ZHl/JG H
/5 | fiifE PA4ITKG. 0/1: 15 1
/5 | iR PA3/TKS. 0/1: = H/)5
/5 | {fifE PB7/TK4. 0/1: 1= /)5
/5 | fiRE PB6/TK3.0/1: {5 H/EH
/5 | fiifg PB5/TK2. 0/1: 15 1
/5 | {fife PB4/TKL. 0/1: = H/)5
/5 | {#ifE PDO/TKO. 0/1: 15 Fl/jE

O R, IN|W |~ |00 |V

O |O|O0O|lo|Oo |o |o

O R, INIW|d|O1|O (N
O OO0 || |o
it
~
dn

1=

O (P [N |W|d|jOo|lOo |
O |O|0O|o|o |0 |o |o

11.6.6. AliRiEEET EHIM B & AAAE (TKCH), Hilk= Ox7A
fr | WIBE | BB iR

- - | mH

BE | Al S T EUT) the [11:8]

Il

- - /N

—

11.6.7. IR 78 SR FFE8% (TKCL), Huhk = 0x7B
fr | ¥GME | 5 ik
7-0 - R | AT 70 408 tke [7:0]
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11.7. WHwREHRTLER (PFG)

PFC460 2t — Al g FE4iiZ 7~ 4= % PFG (Programmable Frequency Generator) Fl TASHESIR . A4
FEP i R B 43 TR

PFGRH[1:0]
PFGRL[7:0]  PFGRH[7:3] PFGC[4:3] PFGC[7:5]
Sy J5 4 001 | —» PA6
Delta , PEG , = ) PFG 010(—» PBO
IHRC + SRR S 1,8, Witk 011|—> PB4
oscillator 1~31 16, 32 100|—» PB7
101|—» PC1

Kl 43: PFG f{f B I 1) R R ATE 1A

PFG Jz3% H.# i1 Delta IHRC oscillator #3t2{t, 5 IHRC M E A7 . @it i B %77 %% PFGRH[1:0]f1 PFGRL,
A% Delta IHRC 1R % 36MHz ffi ], Jt45 1024 oM.

Delta IHRC oscillator &% f7# PFGRH[7:3] 7] #7385 LA 4 PFG HOiER, 2 J5 il fk PFG O AR U5
SAAEEE, HIULSHRE 2 R 407K

11.7.1. PFG HDRZE

WH 7% PFGRH[7:3], &3 10 PFG FHLHIER, & H PFG FHO R R R AT, 20514 3.3MHz / 3MHz
[ 2.4MHz | 1.7MHz, T HABSR, B KFERBITRE .

Delta IHRC PFGRH[7:3] Result
(MHz) (@ia) (MHz)
36 11 3.27
36 12 3.00
36 15 2.40
36 21 1.71

% 14. PFG F LKA E S5

11.7.2. PFG &0

V5 o3 A 75 A7 4% PFGC[4:3] 0] PR v OV e 28t 1 43 40/8 434116 43432 434, i & 7 /7 2% PFGC[7:5]
G, &R 55 H ks PFG {55 Bt M 4
WE PFG %t i J5 B 5 H Delta IHRC oscillator. 24 PFGC[7:5]=000 i » lj{5F] PFG f&igf
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11.7.3. PFG &7
11.7.3.1. Delta IHRC SR = ALL A 745 (PFGRH), Hilik = 0x30

bro | #ElE | RIE Ei: g

7-3 | OxOb | BE | pMFAAdR, H0MFE = Delta IHRC / PFGRH[7:3]

2 - - R

1-0 0x2 /5 | Delta IHRC fUfA A o 25 47 2%

11.7.3.2. Delta IHRC SR{KALT A48 (PFGRL), Hilik = 0x31

fr | BIsEME | 5 R

7-0 0x00 | i%/E | Delta IHRC MORARAL T2 1728

11.7.3.3. PFG & F#(PFGC), Hilk = 0x32

fr | BIsAE | 5 R

PFG i H i 16 5

000: PFG Disable (Delta IHRC oscillator Disable)
001: PA6

010: PBO

011: PB4

100: PB7

101: PC1

Hopth: R

7-5 000 5

PFG J& 7 Jii s -
00: =1
4-3 00 H5 | 01: +8
10: +16
11: =32

12 (i EEEEM

PFC460 A& B EIhEe, i H PDK6S-M-001 %t PEC460 #4715 &, (EAiE 5= L RS0 ¢

(1) HFE (FPPAQ) IR, ASHHIEZ D)6

(2) MEBES S NTEASR: ROM M 0xD0O J5#% & F, RAM M Ox1F8 ~ Ox1FF #% (5 H

(3) 1iEN PDO/ PD1 i UK b

Page 95 of 111



‘3

il ""

PFC460 - T.MIZ%
PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

13. R ITI%

13.1.

PFC460 [1)kes% i VDD, PA3, PA5, PA6, GND.

i#%{# Fi} PDK5S-P-003 #7455 . PDK3S-P-002 B2 il (155t 2% B AN Se #y b PFC460.
Jumper &z RIRBERAR A ERULE, &8 jumper BITT.

PFC460 ANSCRFFEMRES -

& FH Y -
® B IC, FFAERE AR IC 1 PR BUE R LR .
® E (MCP) IC, {HY5 PFC460 & E ) IC RItti A LT HUISBIR, WAL I LU B 19772

Tl e R kA

(1) VDD %7 7.5V, T KALs B im i s A 2] 20mA.
(2) PA5 ZF 5.8V,

(3) HAtpessI W (GND 4N %+ VDD,

HERR:

® 7E handler EX} IC HEATHES, H & LI%H APNO04 & APNO11 WI#BRHEAT

® ANTPLBERET TN, & TR FEENIZES: 1C EB:8— 45 VDD A GND 2 [B3E#: 0.01uF B2,
EV)ERAME 0.01uF DL LR B, Dlami @i inEiT.
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14. HRAZ M ES A E
14.1. 5 KE

LK B/ME | BAEME | BRKRE | B &
HLJF HL . (VDD) 3.9 5.5 v HLYE LR B A A Be#BT 5.5V, FUEREHIER IC
NG ERES -0.3 Vpp + 0.3 \Y
TAEIRE -40 85 °C
i gl 2 -50 125 °C
T R 150 °C

14.2. #4551
FHFTERER BRI SN, T Vop=5.0V, fsys=2MHz 2 %4 F3fs.

75 i B/AME | HEME | BKME | B %
Vpop | LAEHE 3.9 5.5 Vo [*ZRTF LVR A%
LVR% |fKHEE AL AZE -5 5 %
RG] =
IHRC/2 0 8M Vpp=4.5V
foys IHRC/4 0 4M Vpp=2.7V
IHRC/S 0 2M Hz Vpp=2.2V
ILRC 59K Vpp =5V
Peyle | BERIREL 1000 cycles
. 0.89 mA | fsys=IHRC/16=1MIPS@5V
lop | LAFHRIL 96 UA |fsys=ILRC=59KHz@5V
| P HEURR T FE R 0.8 A e Oz VecBy
PD (il stopsys fir4-) . u sys= UHZ,Vpp=
| B R H FEH IR a5 A Vpp =5V fsys= ILRC
Ps (Jf] stopexe #r4) ' UE H ILRC ARk
Vi | FIANKHEE 0 0.1Vpp \Y;
Vg | B ERE 0.7 Vpp Voo \Y
1O %t R A HL ¥
| PB2~PB7 (Strong) -28 A HEEVEVI
OH | pB2~PB7 (Normal) -10 m DD=OV: VoH=4-
Others 10 -10
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L 1 ~ l
j PADAUK 24 fiiEigd 8-bit MTP 5B F 4,
e R B/ME | B1BUE | B | AL %
1O iy HiEHLIR
PAO~PA4 20
PBO (Strong) 102
|o|_ PBO (Normal) 20 mA VDD:SV, VOL:O.SV
PB2~PB7 (Strong) 78
PB2~PB7 (Normal) 20
Others 10 14
Vi |BIAHE -0.3 Vppt0.3 | V
Ing ey | AL BTN HLIR 1 UA  |Vppt0.32Vp= -0.3
Rpy | LhrABH 80 KQ |Vpp=5.0V
Ree | FHIHEFH 81 KQ |Vpp=5.0V
Vpp =3.9V ~ 5.5V
V. Band % : 1.145* | 1.20* | 1.255* Vv
se |Bandgap S % -40°C < Ta < 85°C*
15.84* | 16* 16.16* Vpp =5V, Ta=25°C
fire  |IHRC fnthdiiR (HE/E) . . « | MHz |y, =3.9v~55V,
15.20 16 16.80 APC STacBEoCs
tnT H W ik ﬁg 30 ns Vpp=5V
Vap AD i N\ 0 Voo \Y;
ADrs |ADC 4#r#i% 12 bit
. 0.93 mA |@5V
AD ADC D
cs THFEH L 0.83 @3V
ADclk |ADC % & 2 us |3.9V~5.5V
ADC 4[]
tApcoNV | (Tapcix FE I 72 AD 3 i & 17D 16 TapcLk | 12-bit resolution
AD DNL |ADC fii4rdEgktt 2% LSB
AD INL |ADC Fl4rdEgktE +4* LSB
ADos |ADC ki Hi fE* 2 mV | Vpp =3V
ADC &% g Hi [k
v 4V 3.90 4 4.10 P
REFH 3V 2.93 3 3.07 po ==
2V 1.95 2 2.05
Vor | BUE A A B R A7 R 1.5 Vo EEBRE
8K MISC[1:0]=00 C(ZRiA)
) - X 16K MISC[1:0]=01
twoT T [ 1A A Vi ) (] Tilre [1:0]
64K MISC[1:0]=10
256K MISC[1:0]=11
T MO R s b ] 34 45 -
twup T Tire 72 ILRC B4 & B
e e 3 3000 T
tsgp | 2240 LI A] 50 ms | Vpp=5V
trsT AR AT ik v T 120 us |Vpp=bV
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j" PADAUK 24 fiiE g 8-bit MTP BEIE R ],
5 R B/AME | BEUE | BKME | B % 1
CPos | bz asfhE* +10 +20 mvV
CPcm | LbE 28 LAdm N v H* 0 Vpp-1.5 Vv
CPspt | Ll s i RS [a]** 100 500 ns | EFHIERT R BRI
CPmc | bhH a5 X el AR A2 g B[] 25 75 us
CPcs | LA #% HILH AE 25 UA |Vpp=5V
OPAcm |OPA JLisifa N HJE* 0 VDD -1.3 \Y;

OPAos | OPA ffi Jf:* +10 mV | Vpp =5V
lopa | OPA %irtH HLIiE* 200 uA

OPAgain |OPA itz 80 dB

RESHRBSHE, FEAZENG RN,

FEPEER SEPR AR . 5 B4 A SR R K M52, A% Th I e SE P B A 2 AT A

14.3. ILRC i 5 VDD X R HZLHE

61

ILRC Frequency vs. VDD

60

99

58

S7

56

55

Avg. ILRC Freq. (KHz)

54 :

VDD (Volt)

20 24 28 32 36 40 44 48 52 56 6.0
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14.4. IHRC iR 5 VDD R R LLE (RKR#EZF| 16MHz)

IHRC Frequency Deviation vs. VDD

b
H
i,

0.0
0.2
g 04 M
S 06 e
(4]
s .08 ——Avg.
° 40
e 17
< 12
J
_1_4 | | | | | | | 1 | | | | | | | | | | | |
20 24 28 32 36 40 44 48 52 56 6.0
VDD (Volt)
14.5. ILRC X 5HEEXR AL E
ILRC Drift
70
65

60
55

ILRC(KHz)

50 ——VDD=5.0V

VDD=3.3V
40 VDD=2.5V [
30 S

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

Temperature (degree C)
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14.6. IHRC iR 5HEFER AWML R (KRHZR] 16MHz)
IHRC Drift
1.0
—e—VDD=5.0V
0_5 | | —m—VDD=4.0V
VDD=3.3V
00 |- VD=2 L ——

-0.5

1.0 /
///-"/'/"—4"—“—"—%"T
-1.5 /

_20 1 1 1 1 1 1 1 1 1 1 1 1
-40 -30 -20 -10 0 10 25 35 45 35 65 75 85

Temperature (degree C)

Drift (%)

14.7. TEHERE VDD R4St CLK=ILRC/n HiZX &

A

1-FPPA (FPPAO: tog PAO)

FE MY ILRC, Bandgap, LVR; RHEMELFEE: IHRC, EOSC, T16, TM2, TM3, ADC f5iHk;
1O 5] fl: PAO DL 0.5Hz S il R Ac ki, oo FHARGIR: BN HAES

ILRC/n vs. VDD
120

—a—|LRC/1

100 [{ —e—ILRC/4
ILRC/16 /
80

Current (uA)
(8]
o

20 25 30 35 40 45 50 55
VDD (V)
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24 fhiEgE 8-bit MTP 2BEIEA | ],

14.8. TYEHRYS VDD R4l CLK=IHRC/n HiZk &

At

1-FPPA (FPPAO: tog PAO)

FFia It : IHRC, Bandgap, LVR; SREMA/FEILL: ILRC, EOSC, LVR, T16, TM2, TM3, ADC bk ;
IO 5Ifl: PAO DL 0.5Hz i sk iR b, T HAMMSIH: s\ EAFS

mA)

S—

Current

3.0
2.5
2.0
1.5
1.0
0.5

0.0

2.0

IHRC/n vs. VDD

——|HRC/2
——|HRC/4

—=—|HRC/8

IHRC/16
IHRC/32

\

——IHRC/64

35
VDD (V)

14.9. T/EHR S VDD, R4ihT4h CLK=32KHz EOSC/n H£&HE

HAF: FRIRMEERIE: EOSC, MISC.6 =1, Bandgap, LVR;
KRR, IHRC, ILRC, T16, TM2, TM3, ADC bt
IO BIJ&l: PAO Lk 0.5Hz #iR ml i L As et i, o fusk, HAMBIM: BN HARESS

Current (uA)

140
120
100
80
60
40
20

EOSC(32KHz) vs. VDD

EOSC/M

—e—EOSC/2

——EOSC/4
-—=—EOSC/8

3.0 3.5

VDD (V)

4.0

45 5.0 5.5

Page 102 of 111



A 2

PFC460 - T.MIZ%
PADAUK 24 ahiEgE 8-bit MTP EEIE F H,

b
H
LY

14.10. TYEHERS VDD RZH8 CLK=1MHz EOSC/n Hh£kE

%MF: FRRB IS EOSC, MISC.6 =1, Bandgap, LVR;
RS IHRC, ILRC, T16, TM2, TM3, ADC #iHt
1O BIB: PAO LA 0.5Hz Sl i i sc i th, gk HARSIM: SOV BAR S

EOSC(1MHz) vs. VDD
1.8
16 | ——Eosc/H
14 | —e—EOSC/]2
- 12 | —~—EOsCi4
£ 1.0 —=—EOSC/8
= 0.8
® 06
3 04
0.2
0.0 ' ' ' '
20 25 30 35 40 45 50 55
VDD (V)

14.11. TAEHHSE VDD, RE4iAT4F CLK=4MHz EOSC/n #£&HE

%At FFRB R EOSC, MISC.6 =1, Bandgap, LVR:;
SRR IHRC, ILRC, T16, TM2, TM3, ADC #itk;
IO BIjl: PAO L 0.5Hz #iR Sk RSt , ik HABBIH: WA BT

EOSC(4MHz) vs. VDD

3.0 ,
)5 EOSC/
~ || ——EOSC/2
< 2.0 [-{ ——EOSC/4 —
= //;
E |5 [[-=EOsc
c
o
5
O

20 25 30 35 40 45 50 55
VDD (V)
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14.12. 5| HIRER (lon) SERR (o) HZRE

(VOH=0.9*vDD, VOL=0.1*VDD)

iv,

loH vs. VDD (Drive = Strong) loH vs. VDD (Drive = Normal)
40 16
35 || ®PB2~PB7 14 .
30 —+PBO A 12 || oAt | A
~ 25 ||+ Otherl0 ~ 10 Pl
< / < e
5 15 . T 6 -
sl et 2 —
O L“’I\”"I | | | | 0 1 1 L L L L
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)
140 30
190 || T PAG-PA4 —#-PA0~PA4,PB0,PB2~PB7 }
——PBO s 25 1l ——otherio | o
100 . pB2~PB7 / 20 i
< 80 [ —+-OtherlO < - |
E / E 15 = A
- 60 - ~
° / 2 10 ,,/‘ /
40 /;/:l/v
/ 5 by
4
» JM —
O 1 | 1 1 | | 0 1
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
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24 fuliEi4E 8-bit MTP HEIea H #],

14.13. M ABEBESKBEERENMV.L) HEE

Vih, Vilvs. VDD (PH Off, PL Off)

4.0
3.5 —+—Vih
—_— 3-0 p
S e —= Vi _e—
> 20 e
£ s e "
1.0
05
00 | | | | | |
2.0 25 3.0 35 4.0 45 50 55
VDD (V)
14.14. 5| _ERr/T i BE 2R &
Pull High Resistor Pull Low Resistor
82.0 84.0
_ ™~ | pH 835 N\
A —
S 810 - E 820 N
S 805 5 815 ~
® 3 810
€ 800 \\‘\ 2 805 o~
\ ® 800
795 ' ' ' - ] 79.5 : ' : - :
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55

VDD (V)

VDD (V)
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14.15. HEBER(I0)5E BHERK(s) HMLE

stopsys power down current vs. VDD
0.8
0.7 — et //>
stopsys
< 05 /
*(IEJ 0.4 /
g 03 &
0.2
0.1
OO | | | | | |
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
45
4.0 2
3.5 —e—stopexe //
g 3.0 /
:‘E’ 2.5 /
g 20 /
o 15 /
1.0 ——
4
0.5
OO 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
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24 fhiEgE 8-bit MTP 2BEIEA | ],

15.184

Gl # R
ACC Zn%s (Accumulator K45 )
a Zngs (Accumulator ZEFEF B AL
SP HERR IR
FLAG bREFAE AR
| B e K 47
& %% AND
| 4 OR
o )
A 78 OR
+ n
— ik
- NOT CIZHHAME, 1 4hED
T 2 1ML
oV (2 ARG VIE S A5 R HE D
Z (WNRFEHERITCRIENLE R L 0, XAIREN D
C #Efz (Carry)
AC 4 Bl A7 A7 & (Auxiliary Carry) .
10.n FAABWNAL, R Shk7E address 0~0x3F (0~63) AL E
M.n A {E SRAM 4% [a]) Py -1k
pco FPPAO 127 v 4 4%
pcl FPPAL IR it s
pc2 FPPA2 IR it s
pc3 FPPA3 (7 it #is

Page 107 of 111




LN PFC460 - TMk&

” PADAUK 24 iR 8-bit MTP SRIEA 1,
15.1. 1H4E

B Thee FA#i| z| C |AC | OV
HarfemkREL
mov a, | mov  a, O0x0f; a « Ofh; 1 - - -
mov M, a mov MEM, a; MEM < a 1 - - - -
mov a, M mov  a, MEM; a« MEM;* MEM AZR, FrEN Z S E A 1 |Y] - | - -
mov a, IO mov a,pa; a< pa;Xpa NER, trE Z S EN 1 (Y| - | - -
mov 10, a mov pb,a; pb«a; 1 - - - -
mov 10, a mov pb,a; pb«a; 1 - - - -
nmov. M,a  Inmov MEM,a; MEM < Ta 1 -0 -1 - -
Idt16 word Idt16 word; word <« 16-bit timer 1 -] - - -
stt16 word sttl6 word; 16-bit timer «— word 1 - - - -
Idtabh index Idtabh index; a « {bit 15~8 of MTP [index]}; 2 - - - -
Idtabl index Idtabl index; a « {bit7~0 of MTP [index]}; 2 - - - -
idxm a,index |idxm a,index; a « [index], index s&LL word 7€ X 2 |- - - -
idxm index, a idxm index, a; [index] « a; index #& LA word & X 2 - - - -
xch M xch MEM; MEM < a,a« MEM 1 - - - -
pushaf pushaf; [sp] < {flag, ACC};sp«—sp+2; 1 - - - -
popaf popaf, sp«sp-2; {Flag, ACC}« [sp]; 1 |Y|]Y|Y Y
pushw word pushw  word; [sp] <— word ; sp<« sp+2 2 = = = =
popw  word popw  word; sp«sp-2 ; word < [sp]; 2
HEARBHRES
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| Y Y 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 0fh]) 1 |Y|Y|Y Y
sub a, M sub a,MEM; a« a-MEM (a+[2'scomplementofM]) 1 Y| Y |Y Y
sub M, a sub MEM, a; MEM «— MEM - a ( MEM + [2's complement of a] ) 1 |Y|Y|Y 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 |Y|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
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inc M inc MEM; MEM < MEM +1 1 |Y|Y
dec M dec MEM; MEM < MEM -1 1 Yl Y | Y Y
clear M clear MEM; MEM 0 1 - - - -
BALEHE KRS
sr a;
sra a (0,b7,b6,b5,b4,b3,b2,b1) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C « a(b0) 1 1Y ) )
src a;
srca a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) -] Y- i
sr MEM;
sr M MEM(0,b7,b6,b5,b4,b3,b2,b1) «— MEM(b7,b6,b5,b4,b3,b2,b1,b0), 1 -1y - -
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 -1y - -
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) 1 Y ) )
slc a;
slc_a a (b6,b5,b4,b3,b2,b1,b0,c) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7) 1 1Y ) )
sl MEM;
sl M MEM (b6,b5,b4,b3,b2,b1,b0,0) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -1y = =
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 -1y - -
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) 11-1-1- i
swap MEM;
swap M MEM (b3,b2,b1,b0,b7,b6,b5,b4) — MEM (b7,b6,b5,b4,b3,b2,b1,b0) 1 ) ) )
BHEEHEKES
and a,l and a,0x0f; a« a&0fh 1 |Y| - - -
and a, M and a, RAM10; a« a&RAM10 1 |yl - - -
and M, a and MEM, a; MEM « a & MEM 1 Y - - -
or a,l or a,0x0f; a<« a]0fh 1 Y | - - -
or a,M or a MEM; a< a|MEM 1 Y | - - -
or M, a or MEM,a; MEM <« a|MEM 1 Y| - - -
xor a, | xor a, 0x0f; a<a”o0fh 1 Y | - - -
xor 10, a Xor pa,a; pa<—a’pa; 1 - - - -
xor a, M xor a,MEM; a« a”RAM10 1 |yl - - -
xor M, a xor MEM,a; MEM « a”*MEM 1 Y | - - -
not a not a; a< -a 1 Y | - - -
not M not MEM; MEM «— ~MEM 1 Y - - -
neg a neg a, a<a E(J 2 %I\EEY 1 Y - - -
neg M neg MEM; MEM « MEM /] 2 M5 1 |Y ]| - - -
comp a,l comp &, 0x55; %5 T(a-0x55), HEEIrEN 1 Y| Y| Y|Y
comp a, M comp a,MEM; %% F(a-MEM), FHZksElr Flag 1 lYylyYy | Y | Y
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comp M, a comp MEM,a; % T(MEM-a), HSUEhrElr Flag 1 /Y| Y| Y|Y
iz HEES
set0 10.n set0 pa.5; PA5=0 1 - - - -
setl 10.n setl pb.5; PB5=1 1 |- - - -
set0 M.n set0 MEM.5; MEM/{i 540 1 |- - - .
setl M.n setl MEM.5; MEMfii5H1 ' T R

swapc [10.0; C+—10.0,10.0—C
swapc 10.n 24 10.0 2 AL, BEAkRE C s F] 10.0 A 1 |-y ] -] -

4 10.0 /A ABIAL, 10.0 IR PR R bRE C
tog 10.n tog pa.5; PAS SUL AHROIRES 1 -] - - -
FHEHEKES
cegsn  a, | ?FEZSZ:OQSO,?\; “g:gfo error’l\’/!E%'\ﬂJﬂ;\lJ,giﬂtcoMEM?Tror; 1izp vy Y Y
cegsn a, M cegsn a, MEM; {8l a=MEM, Bkt F—4 464 1/2|Y| Y |Y|Y
cegsn M, a cegsn  MEM, a; B a=MEM, Bkid F—14 454 1/2/Y| Y| Y| Y
cnegsn a,M |cnegsn  a MEM; Rl a#MEM, Bid F—"PE4 1/2|Y|Y|Y|Y
cnegsn M,a |chegsn  MEM.a; 1 a#MEM, Bkid F—/ME4 1/2/Y| Y| Y| Y

cnegsn a, 0x55; inc MEM ; goto error ;
R iz 4 a#0x55, then “goto error”; &, “inc MEM”. 2y |y vy Y
tOsn 10.n tOsn  pa.5; WIHE PA5 &0, kL F— 154 /2| - | - | - -
tisn 10.n tlsn  pa5; IR PA5Z 1, Bkt F—1E4 gzl -] = | = | -
tosn  M.n tosn MEM.5; 4 MEM (47 5 2 0, Bkid F—14484 1/2 - - -
tlsn M.n tlsn MEM.5; #15R MEM f£2 5 /& 1, Bkl F— a4 1/2) - - | - | -
izsn a izsn a; a « a+1, ¥ a=0, BLF—1ES 1/2|Y| Y| Y| Y
dzsn a dzsn a; a « a-1, #a=0, Pk TS 1/2/Y| Y| Y | Y
izsn M izsn  MEM; MEM « MEM+1, # MEM=0, Btid F—"M4E4 |1/2/Y | Y | Y | Y
dzsn M dzsn  MEM; MEM « MEM-1, # MEM=0, Bkt F—M4E4 |1/2/ Y| Y | Y | Y
wait0  10.n wait0 pa.5; HF|PA5 0, A#FI N MRS, 1 |- - - .
waitl 10.n waitl pa.5; B PA5S N1, A3 F—1 4. 1 | -1 - . -
ARG EHIRIE S
call label call function1; [sp] <« pc+1,pc « functionl,sp « sp+2| 2 - - - -
goto label goto error; BkE| error FARLPATIEF 2 | - | - | - }
delay | delay  0x05; fEULLEIR 6 4 A 1 | -] - - -
delay a delay a; {1 ACC=0fh, 7EMIER 16 A& 1 |- - - -
delay M delay M; {4n M=ffh, FELLZEIR 256 4 1 1 |- - - -
delay 84 HIE B I:

(1) T ACC BARTHEUN AU I 2P X, T F R IAT IS I A2l rpribr. 50, SE RIS [R] R REANRE T HY o
(2) H— FPPA B FA I FFITE 4

ret |

ret

0x55; A<~ 55h ret;
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ret ret; sp «<sp-2 pc <« [sp] 2 -
_ reti; M WTIRSS TR IR [F B AR T -
ret TG OPITZ G, AW 30k 2 -
nop nop; RAEATEAL 1 -
pcadd a pcadd a; pc <« pc+a 2 -
engint engint; T ERATES] FPPAO, LAEHEAT ki e 55 1 -
o disgint ;
disgint % F FPPAO P T Bk ik, TEib AT iR % 1 -
stopsys stopsys; {5 1L RGBSR R4t 1 -
stopexe stopexe; [EERGH B, (HRANIREEE G AR TAE 1 -
reset reset; HAENEFHL 1 .
wdreset wdreset; EA &M 1 )
% FPPA TR AR Ik £
pmode 0; W& FPPA H ol fi =R 0
Mode FPPAO ~ FPPA4 bandwidth sharing
K FPPAO ~ FPPA4 7 53t st
0:/2,12
omode n 1:/2, /4, 14 1 -
2: 14,12, 14
3:12,14,18, /8
4:14, 12,18, 18
5:/8, 12,14, 18
6:/4, 14,14, 14

Page 111 of 111




	1.  单片机特点
	1.1. 系统特性
	1.2. 系统功能
	1.3. CPU特点
	1.4. 封装信息

	2.  系统概述和方框图
	3.  引脚分配及功能说明
	4. 中央处理器 (CPU)
	4.1. 功能描述
	4.1.1. 处理单元
	4.1.2. 程序计数器
	4.1.3. 程序结构
	4.1.4.  算术和逻辑单元

	4.2. 存储器
	4.2.1. 程序存储器 (ROM)
	4.2.2. 数据存储器 (SRAM)
	4.2.3. 系统寄存器
	4.2.3.1.  标志寄存器(FLAG)，地址 = 0x00
	4.2.3.2. FPPA单元允许寄存器(FPPEN)，地址 = 0x01
	4.2.3.3. 杂项寄存器(MISC)，地址 = 0x49


	4.3. 堆栈
	4.3.1. 堆栈指针寄存器(SP)，地址 = 0x02

	4.4.  程序选项Code Options

	5. 振荡器和系统时钟
	5.1. 内部高频振荡器和内部低频振荡
	5.2. 外部晶体振荡器
	5.2.1.  外部晶体振荡器控制寄存器(EOSCR)，地址 = 0x0F
	5.2.2. 外部晶体振荡器的使用及注意事项

	5.3. 系统时钟与IHRC频率校准
	5.3.1. 系统时钟
	5.3.1.1. 时钟控制寄存器(CLKMD)，地址 = 0x03

	5.3.2. 频率校准
	5.3.2.1. 特别声明

	5.3.3. 系统时钟切换


	6.  复位
	6.1. 上电复位(POR)
	6.2. 低电压复位(LVR)
	6.3. 看门狗超时溢出复位
	6.4. 外部复位(PRSTB)

	7.  系统工作模式
	7.1. 省电模式(“stopexe”)
	7.2.  掉电模式(“stopsys”)
	7.3. 唤醒

	8. 中断
	8.1. 中断允许寄存器(INTEN)，地址 = 0x04
	8.2. 中断允许寄存器2 (INTEN2)，地址 = 0x06
	8.3. 中断请求寄存器(INTRQ)，地址 = 0x05
	8.4. 中断请求寄存器2 (INTRQ2)，地址 = 0x07
	8.5. 中断缘选择寄存器 (INTEGS), 地址 = 0x5D
	8.6. 中断工作流程
	8.7. 中断的一般步骤
	8.8. 使用中断举例

	9. I/O端口
	9.1. IO相关寄存器
	9.1.1. 端口A数字输入启用寄存器(PADIER)，地址 = 0x4C
	9.1.2. 端口B数字输入启用寄存器(PBDIER)，地址 = 0x4D
	9.1.3. 端口C数字输入启用寄存器(PCDIER)，地址 = 0x4E
	9.1.4. 端口D数字输入启用寄存器(PDDIER)，地址 = 0x4F
	9.1.5. 端口A/B/C数据寄存器(PA/PB/PC)，地址 = 0x10/0x14/0x18
	9.1.6. 端口A/B/C控制寄存器(PAC/PBC/PCC)，地址 = 0x11/0x15//0x19
	9.1.7. 端口A/B/C上拉控制寄存器(PAPH/PBPH/PCPH)，地址 = 0x12/0x16/0x1A
	9.1.8. 端口A/B/C下拉控制寄存器(PAPL/PBPL/PCPL)，地址 = 0x13/0x17/0x1B
	9.1.9. 端口D数据寄存器(PD)，地址 = 0x1C
	9.1.10. 端口D控制寄存器(PDC)，地址 = 0x1D
	9.1.11. 端口D上拉控制寄存器(PDPH)，地址 = 0x1E
	9.1.12. 端口D下拉控制寄存器(PDPL)，地址 = 0x1F

	9.2.  IO结构及功能
	9.2.1. IO引脚的结构
	9.2.2. IO引脚的一般功能
	9.2.2.1. IO输出驱动能力控制寄存器(IOHD)，地址 = 0x5F

	9.2.3. IO使用与设定


	10. Timer / PWM计数器
	10.1. 16位计数器 (Timer16)
	10.1.1. Timer16 介绍
	10.1.2. Timer16溢出时间

	10.2.  8位PWM计数器 (Timer2,Timer3)
	10.2.1. Timer2、Timer3相关寄存器
	10.2.1.1. Timer2/Timer3上限寄存器(TM2B/TM3B), 地址 = 0x61/0x63
	10.2.1.2. Timer2/Timer3计数寄存器(TM2CT/TM3CT)，地址 = 0x29/0x2B
	10.2.1.3. Timer2/Timer3分频寄存器(TM2S/TM3S)，地址 = 0x60/0x62
	10.2.1.4.  Timer2/Timer3控制寄存器(TM2C/TM3C)，地址 = 0x28/0x2A

	10.2.2.  使用Timer2产生定期波形
	10.2.3.  使用Timer2产生8位PWM波形
	10.2.4.  使用Timer2产生6位PWM波形

	10.3. 11位PWM计数器 (PWMG0/1/2)
	10.3.1. PWM波形
	10.3.2. 硬件和时钟框图
	10.3.3. 11位PWM生成器计算公式
	10.3.4.  11bit PWM计数器相关寄存器
	10.3.4.1. PWMG0控制寄存器(PWMG0C)，地址= 0x22
	10.3.4.2. PWMG0分频寄存器(PWMG0S)，地址= 0x23
	10.3.4.3. PWMG0占空比高位寄存器(PWMG0DTH)，地址 = 0x50
	10.3.4.4. PWMG0占空比低位寄存器(PWMG0DTL)，地址 = 0x51
	10.3.4.5. PWMG0计数上限高位寄存器(PWMG0CUBH)，地址= 0x52
	10.3.4.6. PWMG0计数上限低位寄存器(PWMG0CUBL)，地址= 0x53
	10.3.4.7. PWMG1控制寄存器(PWMG1C)，地址= 0x24
	10.3.4.8. PWMG2控制寄存器(PWMG2C)，地址= 0x26
	10.3.4.9. PWMG1/PWMG2分频寄存器(PWMG1S/PWMG2S)，地址= 0x25/0x27
	10.3.4.10. PWMG1/PWMG2占空比高位寄存器(PWMG1DTH/PWMG2DTH)，地址 = 0x54/0x58
	10.3.4.11. PWMG1/PWMG2占空比低位寄存器(PWMG1DTL/PWMG2DTL)，地址 = 0x55/0x59
	10.3.4.12. PWMG1/PWMG2计数上限高位寄存器(PWMG1CUBH/PWMG2CUBH)，地址= 0x56/0x5A
	10.3.4.13. PWMG1/PWMG2计数上限低位寄存器(PWMG1CUBL/PWMG2CUBL)，地址= 0x57/0x5B

	10.3.5. 带互补死区的PWM波形范例

	10.4. 11位SuLED LPWM计数器 (LPWMG0/1/2)
	10.4.1. LPWM波形
	10.4.2. 硬件框图
	10.4.3. 11位LPWM生成器计算公式
	10.4.4. 11bit LPWM计数器相关寄存器
	10.4.4.1. LPWMG0控制寄存器(LPWMG0C)，地址= 0x0C
	10.4.4.2. LPWMG1控制寄存器 (LPWMG1C)，地址= 0x0D
	10.4.4.3. LPWMG2控制寄存器(LPWMG2C)，地址 = 0x0E
	10.4.4.4. LPWMG 时钟寄存器(LPWMGCLK)，地址 = 0x67
	10.4.4.5. LPWMG计数上限高位寄存器(LPWMGCUBH)，地址 = 0x68
	10.4.4.6. LPWMG计数上限低位寄存器(LPWMGCUBL )，地址= 0x69
	10.4.4.7. LPWMG0/1/2占空比高位寄存器(LPWMGxDTH, x=0/1/2)，地址 = 0x6A/0x6C/0x6E
	10.4.4.8. LPWMG0/1/2占空比低位寄存器(LPWMGxDTL, x=0/1/2)，地址 = 0x6B/0x6D/0x6F

	10.4.5. 带互补死区的LPWM波形范例


	11. 特殊功能
	11.1. 比较器
	11.1.1.  比较器控制寄存器(GPCC)，地址= 0x35
	11.1.2. 比较器选择寄存器(GPCS)，地址 = 0x36
	11.1.3. 比较结果触发PWM控制寄存器(GPC2PWM)，地址 = 0x43
	11.1.4.  内部参考电压 (Vinternal R)
	11.1.5.  使用比较器
	11.1.6.  使用比较器和Bandgap参考电压生成器

	11.2.  VDD/2偏置电压产生器
	11.3. 运算放大器(OPA)模块
	11.3.1. OPA比较器模式
	11.3.2. OPA放大器模式
	11.3.3. OPA控制寄存器 (OPAC)，地址 = 0x33
	11.3.4. OPA失调寄存器 (OPAOFS)，地址 = 0x34

	11.4. 模拟-数字转换器(ADC) 模块
	11.4.1. AD转换的输入要求
	11.4.2. 选择参考高电压
	11.4.3. ADC时钟选择
	11.4.4. 配置模拟引脚
	11.4.5. 使用ADC
	11.4.6. ADC相关寄存器
	11.4.6.1. ADC控制寄存器(ADCC), 地址 = 0x20
	11.4.6.2. ADC模式寄存器(ADCM), 地址 = 0x21
	11.4.6.3. ADC调节控制寄存器(ADCRGC), 地址 = 0x42
	11.4.6.4. ADC数据高位寄存器(ADCRH), 地址 = 0x4A
	11.4.6.5. ADC数据低位寄存器(ADCRL), 地址 = 0x4B


	11.5. 乘法器
	11.5.1. 乘法器运算对象寄存器 (MULOP), 地址 = 0x2C
	11.5.2. 乘法器结果高字节寄存器 (MULRH), 地址 = 0x2D

	11.6. 触摸功能
	11.6.1. 触摸选项寄存器 (TS)，地址= 0x37
	11.6.2. 触摸充电控制寄存器 (TCC)，地址 = 0x38
	11.6.3. 触摸按键使能3寄存器 (TKE3)，地址 = 0x39
	11.6.4. 触摸按键使能2寄存器 (TKE2)，地址 = 0x3A
	11.6.5. 触摸按键使能1寄存器 (TKE1)，地址 = 0x3B
	11.6.6. 触摸按键充电计数高位寄存器 (TKCH)，地址= 0x7A
	11.6.7. 触摸按键充电计数低位寄存器 (TKCL)，地址 = 0x7B

	11.7. 可编程频率产生器 (PFG)
	11.7.1. PFG中心频率
	11.7.2. PFG输出端口
	11.7.3. PFG相关寄存器
	11.7.3.1. Delta IHRC微调高位元寄存器(PFGRH), 地址 = 0x30
	11.7.3.2. Delta IHRC微调低位元寄存器(PFGRL), 地址 = 0x31
	11.7.3.3.  PFG控制寄存器(PFGC), 地址 = 0x32



	12. 仿真注意事项
	13.  烧录方法
	13.1. 普通烧录模式

	14. 直流交流电气特性
	14.1. 绝对最大值
	14.2. 器件电气特性
	14.3. ILRC频率与VDD关系曲线图
	14.4. IHRC频率与VDD关系曲线图（校准到16MHz）
	14.5. ILRC频率与温度关系曲线图
	14.6. IHRC频率与温度关系曲线图（校准到16MHz）
	14.7. 工作电流与VDD、系统时钟CLK=ILRC/n曲线图
	14.8. 工作电流与VDD、系统时钟CLK=IHRC/n曲线图
	14.9. 工作电流与VDD、系统时钟CLK=32KHz EOSC/n 曲线图
	14.10. 工作电流与VDD、系统时钟CLK=1MHz EOSC/n 曲线图
	14.11. 工作电流与VDD、系统时钟CLK=4MHz EOSC/n 曲线图
	14.12. 引脚输出驱电流(IOH)与灌电流(IOL) 曲线图
	14.13. 引脚输入高电压与低电压(VIH/VIL) 曲线图
	14.14. 引脚上拉/下拉电阻曲线图
	14.15. 掉电电流(IPD)与省电电流(IPS) 曲线图

	15. 指令
	15.1.  指令表


