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H X

Y3 72 s < 7
3= =2 SRR 7
L B LR B ettt n et 8
1L R et ettt ettt ettt ettt ettt aeaens 8
X - 3 1 - OO 8
TR o1 =T U I SO 9
A 3 e = OO 9

2. BRGMEBRFITTEEE ....oooooeoeeeeeeeeeee ettt 10
3. B I LT BB T oot 11
FR e a5 (1 =1 U ) OO 15
A1, THREIIR oottt bbbttt ettt e bt e s bens 15
A1.0. BEFHETED oottt ettt a ettt n ettt e, 15

B.1.2. B RS oottt ettt 18

e T 1 3 3 TP 18

= B N 1= L R 19

R X 2O OO RRTRTTRON 19
421, FERFTFEEE (ROM) oottt ettt ettt a et et et es e st e s e s s et et esn s et esenn e 19

422, BIETFEEEE (SRAM) .ottt ettt ettt s et an et 22

i T = OO 23

423.1. PR EZFAERE(FLAG), HIHE = OX00 . .wieieieceiecceceeeeeeeeeeee e, 24

42.3.2. FPPA .0 LV A AE A (FPPEN), HIHE = OXOTL ..ooveieecececececcccee e 24

4.2.33. FIRZFAEAE(MISC)s HIHE = OXAD oo, 24

O T 1 - - ORRSRSON 25
431, HERRIRETEFAERR(SP)s HIHE = OX02 oot 26

R Y o i 1 @FeTo [ @] o o] o F TSRS 27

ST - T 1 SRR 28
o D =g K e S 1 OO 28
T Y T OO 28
5.2.1.  AMEEEIRY 2R B B AE S (EOSCR), HIHE = OXOF ..., 29

5.2.2.  AMESERARIRIG BEHIE ] LTE BTN oot 29

5.3 RGNS THRC ARITUE .ottt en s s s s 31
5.3, BRI Bl oottt ettt ettt a ettt n e 31

5.3.1.1. I 1) 2577 25 (CLKMD),  HHE = OX03....eceieecccecececce e 31

B.3.2.  ATRARIE oottt n st ettt st s 32

5.3.2.1. ETITE I oottt ettt ettt ettt n et et n et ettt r s, 33

5.3.3. ARG EI T oottt 33

ST 1 AT PRTTORN 34
8.1, L HIEAT(POR) ..ttt ettt ettt ettt ettt ettt n s s st s et s e, 34
6.2, AHIIE I AT(LVR) coeieieieieieieeeeeeeee ettt ettt ettt ettt ettt ettt a e n e st st st en e 35
6.3, T I BT EE H BT ottt ettt e st et en ettt n e 36
6.4, APMEBIAL(PRSTB) o uiuieceieieieeeee ettt ettt ettt ettt s et a ettt sttt et et ettt ettt s et n st en s s st an e 37

A B =2 5 v RO 38
0 T =Y - G W (s (o] o 13 - 1 TR OO OO SUPROSRORURRO 39

7.2, FHIBEI (USTOPSYS”) curviriririeiiiiiieeee ettt ettt ettt ettt ettt ettt ettt ettt n et et en et s s s s, 40

7.3 BRI oottt e ettt s e et et et e e e Attt e s et en e e et et et et enne et et et et esennant et et et ennenaeens 40

. H BT ottt ettt e et 41
8.1. W AVFZFAFREUNTEN), HIHE = OX04 cooeeeieeceeecececcee e 43
8.2. W ALVFZFATAE 2 (INTEN2), HIHE = OX0B ..cvovveceeecececececceeee e 43
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10.

8.3.  HWHERZFFER(INTRQ), HIEE = OX05 ..ottt 43
8.4.  HIWHERZFAAEE 2 INTRQ2), HIIE = OXO7 ..ocvieeeiiceeeieeceee ettt 44
8.5. TR IEAE (INTEGS), HIHE = OX5D .ocvivieeceeeieeeeceeece ettt 44
ST T T O OO RROSRTRRRRRN 44
8.7, T D B ettt ettt ettt et te et te et e et eneeaennats 45
Sl T ) S ST TR 46
FL@ 1 RO 47
T T (@ I £ = = OO 47
9.1.1. il AZUFHEIN G HZ A8 (PADIER), HIHE = OX4AC oo 47
9.1.2. i BEFHN G HZ A4 (PBDIER), HIHE = OX4AD .o 47
9.1.3. i CETFHINEHFFA(PCDIER), Hillk = OX4E ..o 47
9.1.4. ¥ D AT HINE HFFFE(PDDIER), Hillk = OX4F oo, 47
9.1.5. i A/BIC H¥E A7 2 (PA/PB/PC), Mtk = OX10/OXLA/0XL8 ..., 47
9.1.6. ¥l A/BIC il 27 47 % (PAC/PBC/PCC), Hbtik = OX11/OXL5//0X19...coiiiviiiniieieieieieieieeseeieeenen, 48
9.1.7. it A/BIC EHid5H] %5 728 (PAPH/PBPH/PCPH), Hilik = OX12/0X16/0X1A.......cccocevererarennnne. 48
9.1.8. i A/BIC FHidxl % 7 a%(PAPL/PBPL/PCPL), Hilit = 0x13/0X17/0X1B ....ccccoovvevereerernne, 48
9.1.9. i D HIRZFAFEI(PD), HIHE = OXIC oot 48
9.1.10. i1 D EHIEFAERE(PDC), HIHE = OXID oieiieceeeeeee e 48
9.1.11. i D L3 SHIFAEE(PDPH), HIME = OXLE oo, 48
9.1.12. i D FHASHIFIEE(PDPL), HdE = OXIF oo, 48
T (O T /3 - RO 49
9.2.1. 1O GIIHIZE R oottt et ettt ettt ettt ettt 49
T 2 R (@ N1 LR 7 < RO 49
9.2.2.1. 1O % H IR B e 1428 AR (IOHD), HEHE = OX5F wooovoceceeeeeeeee e 50

9.2.3. (@I R L5 =R 50
MO /P VWM T oot 51
10.1. 16 AZTFELER (THMEILE) . .eiiiviieeieeee ettt ettt ettt s et se et et et et e s et et e b e st esessesestenessensssensanas 51
0T R T 0 =Y o T 2 R 51

0T O T o =Y o I i L O RR 52

10.2. 81 PWM THEES (TIMEI2, TIMEI3) ..ottt ettt ettt ettt et es e aete st e e s e e saensanes 54
10.2.1. TIMEr2. TIMEr3 o 2 F R coeoee ettt ettt e ettt n ettt n et e st eeete e seee 55
10.2.1.1.  Timer2/Timer3 L[R2 47 25(TM2B/TM3B), il = OX61/0X63 .......ovvveveeeeeeeeeeeeeeeeeeennans 55
10.2.1.2.  Timer2/Timer3 427 47 45 (TM2CT/TM3CT), Hililk = OX29/0X2B ......cocveveeeeeeeeeeeeeeeceennen, 55
10.2.1.3.  Timer2/Timer3 /)i 47 45 (TM2S/TM3S), Hililk = OX60/0X62 ..........vveveeeeeeeeeeereeeernnnens 55
10.2.1.4. Timer2/Timer3 5| 25172 25(TM2C/TM3C), Hidik = OX28/0X2A ..o 56

10.2.2. A TiMer2 FAAZEHIVRTE oottt 57
10.2.3. A Timer2 7242 8 fi PWM ST ..ot en e en e 58
10.2.4. A Timer2 7742 6 fi PWM ST ..ottt en e 59

10.3. 11 f7 PWM THFEIREE (PWMGO/L/2) ..ottt n s s et 59
OIS TR =YLV V5 1P 60
ORI T L o L RO 60
10.3.3. 11 AL PWM A EBE T AN T e 61
10.3.4.  1ADit PWM T E 2 TE B oottt ettt sttt n ettt n et n et neeee 62
10.3.4.1.  PWMGO il 72 (PWMGOC), HIHE= OX22...oivieiiiiiieieeeeeeeee e 62
10.3.4.2.  PWMGO 734 % 7 4 (PWMGOS), HIHES OX23 ..oiiiieiiiieeeeeeeeeeeeee e 62
10.3.4.3.  PWMGO /%5 L A A7 25 (PWMGODTH), $HE = 0X50 oo 62
10.3.4.4. PWMGO % LA B A2 (PWMGODTL), Ml = OX51 v 63
10.3.4.5. PWMGO % FBRE AL % Z 25 (PWMGOCUBH), HihE= 0X52.......cvceeeeiieieeeeeeeee e 63
10.3.4.6. PWMGO % I FRAGAI 25 /7 25 (PWMGOCUBL), HidiE= 0X53 ...ocvevciiieeeieecceceeceee 63
10.3.4.7. PWMGL & HIZFZAE(PWMGILC), HIHE= OX24...ocvieeieeeeeeeeeeeeeeeee e 63
10.3.4.8. PWMG2 &I ZFZAE(PWMG2C), HIHE= OX26....cvieeeeeeieecieeeeeeeeeeeee e 64
10.3.4.9. PWMG1/PWMG2 547547 2 (PWMGL1S/PWMG2S), Hilik= 0X25/0X27 .....cveveeveveneiennene 64
10.3.4.10. PWMG1/PWMG2 5 %* th i #4725 (PWMG1DTH/PWMG2DTH), il = 0x54/0x58.....64
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10.3.4.11. PWMGI1/PWMG2 5 %% LIS B A7 25 (PWMGIDTL/PWMG2DTL), e 64
10.3.4.12. PWMG1/PWMG2 ¥ I IR m i1 % 7 25 (PWMG1CUBH/PWMG2CUBH),  ..cocvevvvenee 65
10.3.4.13. PWMG1/PWMG2 it I FRAKAL %47 25 (PWMG1CUBL/PWMG2CUBL), ..ocvvvevieeienne 65

10.3.5. AT EANEX T PWM BETETEB oottt 65

10.4. 11 f7 SULED LPWM HE0EE (LPWMGO/L/2) oo n s n st 67
10.4. 0. LPWM VETE oottt ettt sttt sae s e e e s s s s e nn e 67
10.4.2.  FEAEHER oottt ettt ettt ettt et et et te st re et ere e 68
OB T B R v A W VLYY IR e =/ v 69
10.4.4.  11Dit LPWM T e 2 AE B ettt n e e e e st e et 70
10.4.4.1. LPWMGO #% |77 728 (LPWMGOC), HiHE= OXOC ...oveiiiiieiiiiiieiceee e 70
10.4.4.2. LPWMGL #7577 4% (LPWMGLC), HiHE= OXOD ..ooeceiiiciciiicicee e 70
10.4.4.3. LPWMG?2 |77 7 28(LPWMG2C), Hilk = OXOE.....ccooiiiiieiiiiiiceeeeee e 71
10.4.4.4. LPWMG M 8h 788 (LPWMGCLK), HBAE = OX67...ococeiiieceeecceeeeeeee e 71
10.4.45. LPWMG %1 LR F 77 23(LPWMGCUBH), HiliE = OX68....covvvveveceeecececeeeees 72
10.4.4.6. LPWMG it b BRAEALZF 7 25 (LPWMGCUBL), HiliE= 0X69 ....ovveeeeercvcieeeceeee e 72
10.4.4.7. LPWMGO/1/2 575t s s 29 47 25 (LPWMGXDTH, x=0/1/2), #itil: = Ox6A/Ox6C/OX6E .......72
10.4.4.8. LPWMGO0/1/2 /575 LKA 25 47 2 (LPWMGXDTL, x=0/1/2), Mtk = Ox6B/OX6D/OX6F ........ 72

10.4.5. AT EANEDX I LPWM BTGB ..ottt st 72

L. R BR I B oottt e, 75
I R = =2 OO 75
1111, HEBEH B AE R (GPCC), HIHES OX35 e 76
11.1.2.  HEESEIRZFAEA(GPCS), HIHE = 0X36 oo, 76
11.1.3. HLB4s Bk PWM 55 2577 25 (GPC2PWM), HidE = OX43 ..ooveeceeeeeeeeeeeeeeeeeeeeeeeeee, 77
11.1.4.  PIEFBFEHLIE (Vinternal R) ceoeeeeeeeeeeeeeeeeseeeesesessesesesesesesssesssss st essess e s seeeeeeeeeeeeenes s s s s s s s eneseeeeeeeens 78

I T 0 5 O 80
11.1.6. i ELEAR A Bandgap S5 B AL RS oot 81

11,2, VDD 2 B L 2 A B ettt ettt ettt e ettt ettt ettt et te et te et e et eneeaennans 82
R T g G (O] =N 5= TR 83
TN D @ = N = £ v 83
R T 0 =7 Ny Gy N K VRO 84
11.3.3. OPA ZEHIFFEER (OPAC), HIE = 0X33 ..o 84
11.3.4.  OPA KiHZ17EA% (OPAOFS), HIHE = OX34 ..o s 84
I R g o T Y Do) I 5 = OO 85
1141, AD FEHIIHINTEIR (oot n ettt n e 86
B B = 2 =10 ) TR 86
11.4.3. ADC I IETE oottt ettt 86
O = PP 87
BT 1 € Y o o 87
O T N D IO 12 B s TSP 88
11.4.6.1.  ADC 5 2717 85 (ADCC), HIHE = OX20..eiiieeeeecececceeeeeee ettt 88
11.4.6.2. ADC B ZFAEEE(ADCM), HIHE = OX21 o.ooveieeeee e 89
11.4.6.3.  ADC AT fEHI 2778 (ADCRGC), HIHE = OX42 ..oiviiiiiiiiieieeee s 89
11.4.6.4.  ADC HHE S A 27 78 (ADCRH), HUHE = OXAA ..o 89
11.4.6.5.  ADC HHRAKALZ 785 (ADCRL), HIHE = OXAB ..ooviiiiiiiiiicceesse s 89

T R 90
1151, FRIEBBEST LT (MULOP), HilE = OX2C ..o 90
11.5.2.  RIEBLEERF T AL (MULRH), HilE = OX2D oo 90
T OO 91
11.6.1. flIETIZFAEES (TS)s HIHES OXB7 oot e 93
11.6.2. AR ERAIR G 21 H 5 AE 2 (EOSCR), HIHE = OXOF ... 93
11.6.3.  flfEFE I HIZFAERS (TCC), HIHE = OXB8.eiuiiiiececeeeeeeeeeee e, 94
11.6.4.  fil BiE B RE 3 ZF 788 (TKE3), HIHE = 0X39 oo 94
11.6.5.  fil IZ B RE 2 788 (TKE2), HIHE = OXBA ..o 94
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12.
13.

14.

15.

11.6.6.  flBIZ B RE 1 788 (TKEL), HIHE = OX3Bo.iiiiiiceececee e 95
11.6.7. BB R BT EEAL AR (TKCH), HIHE= OXTA e 95
11.6.8.  filda b 7o L THEURAL B A7 A (TKCL), HBHE = OXTB i e 95
11.6.9. S EH L EFAE(TPS), 10 HIIE = 0X3C oo 95
11.6.10. filESHNL E AL 2 (TPS2), 10 HIE = 0X3D cocieceeceeeeeeee e 95
AT b < e (=1 =) RSO T 96
L1.7.0. PEG TR oottt et et et ettt anen 96
L1172, PG B Tl oottt ettt et et e e et et et e ettt et et e ee e et e et e ee e et et e et et ettt e et e anee 97
A T = = ey = e SRS 97
11.7.3.1. Delta IHRC i &z 7E 2F A7 25 (PFGRH), HilE = OXB0 .o 97
11.7.3.2. Delta IHRC HMiHEAL TE2FAF 22 (PFGRL), HBAE = OX31cuiiiiiiceeeeeeeeeeee e 97
11.7.3.3.  PFG fZHIZFAE B (PFGC), HIIE = 0X32 o.oeieieeececececcceeeeeeeeee et 98
ey = USRI 98
B T T ettt ettt ettt 98
13, L. T BT T oottt ettt et e et e ettt 98
13.2.  FEMBEEIETN (ON-BOAIA WIHLING) ..voveveeieicece ettt et en ettt en st se st et ese e e 99
L AT T B A R e e 100
LA L. T IR B oottt ettt ettt ettt ettt e ettt ettt et e et ettt 100
LA, 2. B e oottt et e et ettt et e et e et et et ee e e e e 100
14.3.  ILRC HHZEE VDD T8 B B I oottt ettt ettt ettt et 103
14.4. |HRC #i% 5 VDD 5% R R BHEF] LOMHZ) oot 103
14.5. PFG 5% 5 VDD K R (BEER] BEMHZ) oottt 104
14.6.  ILRC B G I B T oottt ettt ettt 104
14.7. HRC $iZE 5IRFE S ZHNZR I (BEHER] LOBMHZ) oottt ettt ettt 105
14.8. PFG M EEFE S RAMZEE IR BBMHZ) oottt ettt ettt ettt ettt 105
14.9. TAEHRLE VDD, KRG8 CLK=ILRC/IN FHIZZ B .coeeie e 106
14.10. TAEHLE VDD KRG B CLK=IHRC/N BIZEIE] ..o 107
14.11. TAEHIRS VDD, R CLK=32KHZ EOSC/N BHZEIE] ..o 107
14.12. TAEHRS VDD, RGiH 2 CLK=1IMHZ EOSC/N BHZZEE ..o 108
14.13. TAEHIR S VDD, RS2 CLK=4AMHZ EOSC/N BHZZEE ..o 108
14.14. 514 H SR IR (lon) SHEEFLTL(IoL) HIZRI ..o 109
14.15. 5| BN HE SAREEVIHVIL) BHZRI (oot 109
1416, Gl R R B B T ZR ] oottt ettt ettt ettt ettt ettt ettt ettt 110
14.17. A EFIPD) S5 FHEITIPS) B . ot 110
BB oottt et ——————————————————————————————————————— 111
T T 1= R RS 112
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¥

(o ,*

& T H # # R
1. B 6. RMAKK 6.3 NE
0.04 2023/12/27 | 2. EE fEHEE C F-I
3. ¥ PFC460-Y24:SSOP24 (150mil) 353

fEHES
& BHPTA 10 SIAAREA S S CRTE 7 VDD BUED , Son i i S B0 R R
& EMAICHT, 15N PFC460 AR APN (R AEE T
HEE M NEEE S REKEH APN Bl
http://www.padauk.com.tw/cn/product/show.aspx?num=160&kw=460

(RIS % .

A - mREE - Mseries OTPMCU - PFC460

FI ﬁq g]z / Product

++ PFC460 o»
+ ST H(High EFT)Z3
+ FETACEFRH#ER  EEHEESEY - ZERENTHEAN  5ES EFT ZANEER ( 4KV ) &R
+ T{EREEEE: -40°C ~85°C
g Ty

Application Note

P TFEH  EXTE

APNOO1 ADCHERSESHLERLAELN E3 EA

APN0O03 IO LS HIEEESEmmMuEEL E.S FA

APNO0S HEEEATADCHEEESELD < *
APNO11 ZEDMERNEESERETE < *
APNO15 EEREEREETPCBIEITES +

i}i@
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PADAUK 24 fh B 8-bit MTP S8EI B F il

1. BEPUR A
1.1. RE4eH

*

*
*

EPLTIL (High EFT) #741

FEAE T AC FURAE R PRSP R RS . T ELAR BT TR RE I 1Y,
AR EFT HAEER (24KV) (17 il

TAEEENER]: -40°C ~ 85°C

ESD > 8 KV

1.2. RGThAE

* 6 o

L IR R R JBR R JEE 2R 2R JEE 2R JEE JEE SR JEE JER N 2

4KW MTP F25 25 [EEPIA FPPA B e (FI4wF2 1000 70
512 Bytes SRAM #4725 [A] it P44~ FPPA oo fi A
—NELE 16 AL5E I %
PIAS 8 FLtgifE PWM ZE R 3% Timer2/Timer3, Timer2/Timer3 iAHC B NILRC #R¥% 5%, ©HIHHLL ILRC E18, &
AR FEL T R R N A
Timer2/Timer3 PWM 4 # 2 1] LLJ2& 6/7/8bit
=A 11 7 REAE PWM A R #s PWMGO/PWMGL/PWMG2
— 4 AT =% 11 {7 SULED (Super LED) PWM 4: 48 Ml 8% LPWMGO/LPWMG1/LPWMG2
PRAE—A PFG i F i SRR A 10 18 A5t H
PRAE— A L 3
R —ABFIBRE (OPA)
PRAE AT 8x8 fififFafeik %
26 /> 10 5l #EA Rk BB/ T pE
BN 10 5l HIE R A RS Lk
Xof AR MR D RE I 1O, A5 T Ak T 36 10 MG JRE R P58 = L G L Rk e
K 24 10 5 AT 3% 38 b 45 it
W& LDO A ik i D e e fit 2V o s Bk
Wil Bandgap HLEgHEfL 1.2V ZF UL
K 28 #iE (75 GND) 12 fif ADC, HH—AMidEiE >k H T W& bandgap 7% Hi L5 0.25*VDD
fefit ADC ZF i ikl A% A, WS VDD, Bandgap (1.2V) , 4V, 3V, 2V
WA NEEAURG & (IHRC) « WHMEAHRZ & (ILRC) . AMESAZE G & (EOSC)
PRALDULE 10 SRS AE 7 LA R AR 1 B 7 R
(1) PBO IRZhHLIf AT 0/10mA, #E FEL Al 1% 108/20mA
(2) PB2~PB7 IREh IR ATk 28/10mA, IR ATiE 75/20mA
(3) PAO~PA4 UKz LY/ L= 10mA/ 20mA
(4) PA5~PA7, PB1, PCO~PC7, PDO~PD1 4%z Hi i/ Hiifi= 10mA/ 14mA
Wi VDD/2 i & H 5 AE A%, AT SCRF 5COM x21SEG mFE [ LCD
14 Bt LVR ZA7 80, M 2.0V £ 4.5V
8 AN RIS A1 W A A\
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.
H
i,

1.3. CPU ¢ &
& TEBIR: U4 FPPAT AbFT L 75iE (B A B AL e R
& 104 ZEATE S
& AR IR HAT)IES
& R B HEAR TR BT RN HEAR TR B
& BEFRCC R EE A S A, B A A B AT 244 ()3 bk X 1 B 48 £ (index pointer)
&  FiffasihhbasiEl. SRAM BB G ] MTP F2 7 25 (0] =3 B ARk ST

1.4, iTW/BRE R

PFC460-S08: SOPS8 (150mil);
PFC460-S14: SOP14 (150mil);
PFC460-S16: SOP16 (150mil);
PFC460-S20: SOP20 (300mil);
PFC460-H20: HTSOP20 (150mil);
PFC460-T20: TSSOP20 (173mil);
PFC460-S24: SOP24 (300mil);
PFC460-Y24:SSOP24 (150mil);
PFC460-S28: SOP28 (300mil);
PFC460-T28: TSSOP28 (173mil);

L B R JER JER JER JEE K R R 2

o HESCHMERIWSHEMIM: "HRER ¢
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l-?“

RGBT IEE

PFC460 /& —iff Touch. 7f ADC. JFATAbHE. e, LA MTP ARETAAE SR AL BE2S, thab s 38 A
VUL BTG, B 3T RISC 22K 3E5, 3575  (Field Programmable Processor Array 4% A 4 F5 b B 2% (4 %1 )
BRG] KFBA4R 2 WHIAT FIIIE R — MR, A D H o I T HE 98 4 T2 AN 2T .

PFC460 N & 4KW MTP 2717t 5 DL A 512 F-77 SRAM 4 77 it 5% o

PFC460 W 28 JHih(f 7 GND)12 iy AD #H#gs, Hrh—ililyNE Bandgap % Hi k8]
0.25*VDD.

PFC460 A & C-Touch fiiff Ak, e KrH4k 24 10 fE il fdi i .

PFC460 #Ht—A 16 frAIfEf: 4% (Timerl6). P> 8 frit%is%(Timer2. Timer3). 3 A 11 fiiit#ds
(PWMGO/1/2)F1— 418 i) =% 11 it #2477 SULED PWM A 48 (LPWMGO/1/2).

PFC460 it ff—/~ PFG AT IBHHOKEE (OPA) | i fFLhia% . UK5h LCD f) VDD/2 fi B H A i
2 UL M SEAE (12 S D) e ) 8x8 Feikidt .

/\ /\ Interrupt
Controller
AKW MTP 16-bit Timer
(T16)
] 5 10 Ports
7 B
512 bytes 8 ¢ Comparator
SRAM 8 el
oy g
@ o OPA
sandgap [ ere ]
DK== e [zbitane
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
\/ \/ (LPWMG0/1/2)
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— E—

PFC460 - TMV%%

24 fiisR 8-bit MTP K& H il

3. 5I5EE & Thee vl W

VDOVAVDD I 1

PAG/K2/TKE/PFG/AD1D I 2
PAS/PRSTE/LPGZPWMTKATI/C 51/AD18 I 2

PET/TM3PWM/PG1PWMLPG1 PWMTKA/PFG/OPIN-/CIN-/ADT I 4

2]
7]
=]

PFC460-508: SOPS& (150mil)

VDDVAVDD I 1

PATIXA/INTO/C S0/AD20 E

PABIX2/TKB/PFG/AD19 E

PASIPRSTEB/LPGZPWMTKAT/C 51/AD18 E

PBT/TM3PWM/PG1 PWMLPG1 PWMTKA/PFG/OPIN-ICIN-/ADT E
PEATM2PWM/PGOPWMILPGOPWMTKA/PFGADA E

PBS/INTO/TM 3 PWMICOMUPGIPWM/L PGOPWMILPGZPWMTHKZ2/ADS I 7

FEEEEEE

GNIWAGND

PALINT1/COM2/PG1 PWM/LPG1 PWMITKE/OPIN-/OPIN+CIN-/CIN+ADI

PAJINTU/TMZPWM/COM2/P G2PWMILPG2ZPWMTKSOPIN-/CIN-/ADS

PE1/COMA/COMTK 2IAD Vref

GNDVAGND

PAD/INTO/COM2/PGOPWMWLPGIPWMITKT /OPOYCOMADA0

PALINT1/COM2/PG1 PWMWLPG1 PWMITKE/OPIN-/OPIN+CIN-/CIN+AD9

PAIINTHTM2PWM/COM2/P G2 PWMILP GZPWMTK S0P IN-/CIN-/ADS

PBE3/PGZPWMILPG2PWMTK10/AD3

PE1/COM1/COMTH 2/AD1 Vref

PBE/INTUTMIPWMICONA PG PWMELPGOPWMY P G1 PWMTHE3/OPIN-/CIN-TADE

PFC460-514: SOP14 (150mil)

vDDiAvDD [

PATIX1/INTO/CS0/AD20 2]

PABIX2ITHE/PFGIAD1S [ 2 |

PAS(PRSTE/LPG2PWMTK1T/CS1/AD1E [ |
PET/TM3PWM/PG1PWMILPG1 PWMTK4/PFGIOPIN-/CIN/ADT [ ]
PB4/TMZPWM/PGIPWMILPGIPWMTK1/PFGAD4 [E |
PBS/INTO/TM3PWM/COM/PGOPWMILFGOPWMILPGZPWMTK2/ADS [T |

PBE/INT1/TMIPWMICOMA/PG1 PWMILP GOPWMIPG1 PWMITK3/OPIN-/CIN-/ADG I 8

GNDVAGND

PADINTO/COMZ/PGOPWMWLPGIPWMITKT /OPOACOMAD 10

PALINTHCOMZ/PG 1 PWM/LPG1 PWMITKE/OPIN-'OPINHCIN-/CINHADS

PAIINT1/TM2PWMICOM2'PG2ZPWM/LPG2PWMTKS/OPIN-/CIN-/ADS

PB3/PGZPWMILPGZPWMTK10/AD3

PEBUCOMA/COMATH 2/AD 1 Vref

PBOJINT1TMZ PWM/COMUCOMZTK 1/PFG/ADD

PB2/TM2PWNMICOMY/PG2 PWMILPGZPWMTKI/ADZ

HEEHEEEE

PFC460-516: SOP16 (150mil)
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PADAUK

PFC460 - TMV%%

24 fiisR 8-bit MTP K& H il

PC2/PGOPWMILPGOPWM/TK16/AD21 [ 1 |

vDDIAVDD [2]

PCIPG1PWMILPGIPWM/TK19/AD22 [ 3 |

PA7IX1/INTO/CS0/AD20 [

PAG/X2/TKB/IPFG/AD19 E

PASIPRSTBILPGZPWMITK17/CS1/AD18 [ 6 |
PB7/TM3IPWM/PG1PWM/LPG1PWM/TK4/PFG/OPIN-/CIN-/AD7 E
PB4/TM2PWM/PGOPWMILPGOPWMI TK1/PFG/AD4 [ 8 |

PBS/INTO/ TM3IPWM/COM1/PGOPWM/LPGOPWM//LPG2PWM/ TK2/ADS E

PBG/INT1/TMIPWM/COM1/PG1PWM/ILPGOPWM/IIPG1PWM/ TK3/OPIN-/CIN-/ADG | 10

)
=1

G EEEEEEEEE

PC1/TK18/PFGIAD12

GND/AGND

PCO/PG2PWM/LPG2ZPWMITK15/AD11

PAOQ/INTO/COMZ/PGOPWM/LPGOPWM/TK7/OPO/CO/AD10

PA4/INT1/COM2/PG1PWM/LPG1PWM/TKE/OPIN-JOPIN+/CIN-/CIN+/AD9

PAJ/INT1/TM2PWMW/ COM2/PGZPWM/LPG2PWM/TKS/OPIN-/CIN-/AD8

PBI/PGZPWM/ILPG2ZPWM/TK10/AD3

PB1/COM1/COM2/TK12/AD1/Vref

-
X

PBO/INT1T/TM2PWM/COM1/COM2/ TK11/PFG/ADO

-

PB2ITMZPWM/COM1/PGZPWM/LPG2PWM/TKS/AD2

PFC460-320: SOP20 (300mil)
PFC460-H20: HTSOP20 (150mil)
PFC460-T20: TSSOP20 (173mil)

PCZIPGOPWMLPGOPWMTK16/AD21 E
VDDVAVDD

PC3/PG1PWMWLPGT PWMITK19/AD22
PCATH20/AD23

PATIXA/INTOC SO/AD20
PABIX2ITKB/PFG/AD1S
PAZ/INTOTKALADTT

PAG/PRSTE/LPG2PWMTHK17/C 51/AD18

AAARRAAAR

PETTM3PWM/PG1 PAWMLPG1 PWMTKA/PFG/OPIN-/CIN-ADT
PBATM2 PWM/PGOPWMILPGOPWMTKA/PFGIADL | 10

PES/INTO/TM3PWMI/COMA/PGOPWMLPGOPWMILP G2ZPWMTK2/ADS I 11

PBE/INT1/TM3IPWM/CONT/PG1 PWMILPGIPWMEPG1 PWMTKI/OPIN-/CIN-ADG I 12

PCAUTR18/PFG/AD12

GNDVAGND

PCO/PGZPWMLPGZPWMITK15/AD1 1

PCOITKZ1/ADZ24

PADINTO/COMZ/PGOIPWNM/LPGOPWMTKT/OPO/COVADAD

PAA/INT1/COMZ/PG 1 PWM/LPG1PWM/TKE/OPIN-/OPIN+CIN-/CIN+ADS

PA1TKA3ADIG

PA3INT1I/TMZ2PWM/COM2/P G2 PWMLPG2ZPWMTKS/OPIN-/CIN-/ADS

PB3/PGZPWMI/LPGZPWMTK10/AD3

PBUCOMA/COMITH A 2/AD Vief

PBOINTUTM2PWM/COM1/COMZTKY 1/PFG/ADD

PB2TMZPWM/COMY/PGZPWMLPGZPWMTKI/ADZ

el Gl el Tl T L] el e 1] el 1] ]

PFC460-524: SOP24 (300mil)
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PFC460 - T.)MVZk
PADAUK 24 fh B 8-bit MTP S8EI B F il

v
I.“’

L
=)

EIEREREREREREREREIEREREICIE!

PC2/PGOPWM/LPGOPWM/TK16/AD21 PC1/TK18/PFG/AD12

VDD/AVDD

N
-

GND/AGND
PC3I/PG1PWM/ILPG1PWM/TK19/AD22 PCO/IPGZPWM/LPG2PWM/TK15/AD11

PC4/TK20/AD23

w

PC5/TK21/AD24

PAT7/X1/INTO/CSO0/AD20

)
-

PAQ/INTO/COM2/PGOPWM/LPGOPWM/TK7/OPO/CO/AD10

PAG/X2/TKB/PFG/AD19

]
w

PA4/INT1/COM2/PG1PWM/LPG1PWM/TKE/OPIN-/OPIN+/CIN-/CIN+/ADS

PA2/INTO/TK14/AD17

N
n

PA1/TK13/AD16

PAS/PRSTB/LPGZPWMITK17/CS1/AD18 PA3/INT1/TM2PWM/ICOM2/PG2PWM/LPG2PWM/ TKS/OPIN-/CIN-/AD8

™
o

PB7/TM3PWM/PG1PWM/LPG1PWM/TKA4/PFG/OPIN-/CIN-/AD7 PB3/PG2PWM//LPG2PWM/TK10/AD3

PB4/ TM2PWM/PGOPWMI/LPGOPWMI/ TK1/PFG/AD4 PB1/COM1/COM2/TK12/AD1/Vref

-

PC6/TK22/AD25 PCTITK23/AD26

PBS/INTO/TM3IPWM/COM1/PGOPWM/LPGOPWM//LPG2PWM/ TK2/ADS

-]

PBO/INT1/TM2PWM/COM1/COM2/TK11/PFG/ADO

=

PDO/TKO/AD27 PD1/AD28

w

PB&/INT1/TM3IPWMW/ COM1A/PG1PWM/I/LPGOPWMI/IPG1PWM TK3/OPIN-/ICIN-/AD& PB2/TM2PWM/COM1/PG2PWM/LPG2PWM/TK9/AD2

PFC460-528: SOP28 (300mil)
PFC460-T28: TSSOP28 (173mil)

PCBITK22/AD25 | 1

=]
'

PB4TM2PWM/PWMGO/LPWMGO/TK1/AD4

PC7ITK23/AD26 I ]

PE1/COMA/ICOM2TKA2IAD1IVref [0 PADICOM2IPWMGD/LPWMGQ/ TKT/AD10/ICOIOPQIINTO

PB3IPWMG2/LPWMG2TK10/AD3 I B PAAICOM2IPWMG1/LPWMG1/TKG/ADYICIN+/ICIN-JOPIN+/OPIN-INT1

PA1TK13/AD16

[ 24 |
PBS/COMATM3PWMIPWNIGO/ILPWMGDILPWMG2 [ 2 PB7TM3PWM/PWNIG1/LPWMG1/TK4/AD7/CIN-JOPIN-
PDOITKOIAD27 [ PASILPWMG2/TK17/CS1/AD18
PB6/COM1TM3PWMIPWNG1/LPWMG1LPWMGO [ 2 PA2ITK14/AD17/INTO
PD1/AD28 [5 | [207] PAGITKEIAD19
PB2/COM1/TM2PWM/PWMG2/LPWMG2TK9/AD2 [F_| [19] PAT7ICSO/AD20/INTO
GNDIAGND [ 7| 18 ] VDD/AVDD
PBO/COMA/COM2/TM2PWMTK11/ADOINTY [F | [77] PC1TK18/AD12
[76 | PC5TK21/AD24
75 ]
[12]
KER

PA3ICOM2ITM2PWM/PWMG 2/L PWMG2/TKS5/ADBICINJOPIN-INT | 12

PFC480-Y24:SSOP24 (150mil)

ER: PFC460 KI5 MHERL S S24 BIAL B A
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LI PFC460 - Tk
L
® PADAUK 24 fh B 8-bit MTP S8EI B F il
2;’?& I/O| B/ FHe | &&#R | VDD/2 PWM PFG | fili# Eg% ADC | lbE88 | OPA f;zg ;—fi J5a
PWMGO/
PAO | V| HIL COM2 | | BiwMGO TK7 AD10| CO OPO |INTO
PA1 || HIL TK13 AD16
PA2 |V | HIL TK14 AD17 INTO
TM2PWM/
PA3 |V | HIL COM2 | PWMG2/ TK5 AD8 | CIN- | OPIN- |INT1 \
LPWMG?2
PWMG1/ CIN+/ | OPIN+/
PA4 |\ | HIL COM2 | | MG TK6 AD9 | L\ | opin. |INTL
PA5 |\ | HIL LPWMG2 TK17 | CS1 | AD18 v N
PA6 | V| H/L |Xout v | TK8 AD19 \
PA7 | V| H/IL | Xin CS0 | AD20 INTO
PBO | V| HIL COMI T tvopwm | v | TK11 ADO INT1
COM2
COoM1/ AD1/
PB1 |V | HIL COM2 TK12 Vref
TM2PWM/
PB2 | V| HIL COM1 | PWMG2/ TK9 AD2
LPWMG2
PWMG2/
PB3 | V| HIL LPWMG2 TK10 AD3
TM2PWM/
PB4 |V | HIL PWMGO/ v | TK1 AD4
LPWMGO
TM3PWM/
PWMGO/
PB5 |V | HIL COM1 | |'o\vMGo/ TK2 AD5 INTO
LPWMG2
TM3PWM/
PWMG1/
PB6 | V| HL COML | | LwMmGeL/ 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| HL v | TK18 AD12
PWMGO/
PC2 | V| HIL L PWMGO TK16 AD21
PWMG1/
PC3 | V| HIL L PWMGL TK19 AD22
PC4 |V | HIL TK20 AD23
PC5 |V | HIL TK21 AD24
PC6 |V | HIL TK22 AD25
PC7 | H/L TK23 AD26
PDO |V | HIL TKO AD27
PD1 | V H/L AD28
VDD/ N
AVDD
GND/ J
AGND
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LN PFC460 - Tk
k PADAUK 24 fph s 8-bit MTP BB B 4l
SIMMER: GLRREE, 1HS% 10 b DFHRET)

1. BB O SIMHBEAAG . HEZ Rl K # M N: CMOS HiEIEUELNL.

2. PAS ARSI H . 24 PAS SIS A, TR ERPLT IR RS, 5B 33Q HFH.

3. VDD #& IC HiJ5, AVDD A#LIERE. 76 IC W%, AVDD 5 VDD i#7E —#2(double bonding), M4 EEJ9AH [F 51 .

4. GND & IC #3515, i AGND &5 1. 7£ 1IC A#F, AGND 5 GND i#7E—jld(double bonding), fi#h
AHE 5.

5. M5 EE N PWM %o 1, e 1/0 Thie E 3 .

4. HhRKIEE (CPU)
4.1. TheeHiid

PFC460 WA YA M 4b3 5. FPPAO ~ FPPAS3, 74— M AbHE B T Hr A4 «
a. HAR G HORE R h B R AR R P AT B
b. B CHIHERIRET FIRAR il Bk AR PP v+ Bl AR e AT
c. HEMRM:
d. REWRE L RIEF AT RS
KA FPPA #\A B QIR P iH s M RIS F LATRE Y, drEar A as OSSR RE IRAs , HERRIR BT Bk
BRERE. JETIXFERIZEN, R4 FPPA AT LUOZIAT H CfEF, A BT AL B AL RE -

4.1.1. AhE R

FPPAO ~ FPPA3 3t% 4KWx16bits MTP 2512 fi%s, 512 bytes 4 SRAM LK FERI 10 O, P4
FPPA .70 & %% H LI MEAEAR R I E0 R 1, DLIBE G T4, 3O W — A TAE VI #5 B Lk i FPPAO
~ FPPA3 AT E . & 1 Finy FPPA B TR HE] .

! FPPAO ! | FPPAL ! | FPPA2 ! | FPPA3 !
| [BRAEE 0 | [BRAEE 1 | | [ERWRE 2 | [BFTERS o

| RS O || HERRTRET 1 | | MRS 2 | | RS 3

E Ehngs 0 E B 1 i RAinds 2 E Aindt 3

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

4KW MTP
R TFfiliae

512 bytes
SRAM

1: FPPA B4
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> PFC460 - TMZg

PADAUK 24 fi 52 8-bit MTP KRB B 7l

i o"’

P94~ FPPA BT F L IZ (AR R AT B A 1T, T DUBST TAE .

JEid pmode T2 K RATEREILE AR E N FPPA B6, FIZR$E4R KT pmode ITEHT . 77 %8 7 L
5 FPPA enable 55756, RIffi FPPA #EZ5H, 7 %8 Lt 4o 25 46 %€ 1) FPPA .7t

% FPPA Hoonf LUl FPPA RuVr i e dmtek e HEUs . FHEAE, RA FPPAO Z#EHM. &
GWIIRKE I FPPAO J145, FPPAL ~ FPPA3 1] LA H 1 IFE 7 Kk 8 &5 JHH . FPPAO ~ FPPA3 1] LAgE (T
—/> FPPA1FH, G IEHASIX— FPPA BT,

PO A4k B8 7T TARRR R

pmode=6 i, 2K % Hish VU4 FPPA ¥t (FPPAO, FPPAL, FPPA2, FPPA3), iR 2 fis.
™ FPPA Bt BB R0 2 — R EAE S, B, Wik 24N 8MHz, FPPAO. FPPAl. FPPA2 Al
FPPA3 ¥4 HI7E 2MHz I8t TAE.

XF FPPO. FPP1. FPP2 A1 FPP3 Tfi 5, HIETHILNTREIUA RGN 2hHAT—k, WE: FPPAO £
(M-, ZBEM, ... FH O (M+4) BEEBIHATIER:; FPPAL 755 (N-1) , &N, ... HOON+3) o JE 3T

ITREF: FPPA2 fE55(0-1), % O, ...... F(O+3)F #h AT RERF; FPPA3 fE55(P-1), H(P), ...... 2 (P+3)iF
B EIAPATIET -

System Clock

(M-1), M, M+1), (M+2), (M+3), (M+4), Time

FFPAD active
(N-1)m Nin (N+1)n (N+2)n (N+3)n
FRPA1 active
(O-1hn O (O+1)n (O+2), (O+3)n
FRPAZ2 active
(P-Dn Pt (P+1)n (P+2)n (P+3)n
FPPA3 active

2: 4-FPPA FIUZEN DL BT 7
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

PIANAEER B T TARRE

.
i,

pmode=0 i, 2477 TE i/ ELgs A FPPA Huot, WP KWK 3 fin. &1 FPPA Bt R ARG — )
WIFERE S, B, WS RGRE N 8MHzZ, FPPAO fil FPPAL ¥4 4 HI7E 4MHz W40 < TA4E.

5T FPPAO M5, HEFHBIZIFENAN RGN EHAT IR, WE: FPPAOTES (M-1) , M, ... &5
(M+4) BB BAATRE P . X T FPPAL T 5, HARFEIZI TR RE 2 84T— X, &l FPPL 7£5
(N-1) , N, ... B O(N+3) 5P HATRE T

System Clock

LU DL L LD LT

(M 1)th (M+l)1h (M+2)m (M+3)m (M+4)m
[ | [ | [ | [ | [ | 1

FPPAO TfE

(N-1)n (N+1)n (N+2)n (N+3)n

LN LT T

FPPA1 T{E

FPPAO fl FPPAL T.{E, FPPA2. FPPA3 11k

3: 2-FPPA H.ICEEMI UL S AR P

B — b3 B T TR

FE S 11 B HLASE 38 W AN 55 2 JRAT AL B RE T I 2 B, PFC460 LR fik i — b 3 8 e TAERE, &)
RMEGEG AN UM TR e /5, FPPAL ~ FPPA3 ih4&4=H, N FPPAO & ffifE
. B4 5RTHA FPPA Boclf 7, FPPAL/2/3 H2FH, R FPPAO ifEk.

System Clock

UL

Time
M-Dp My (M+D)y (M+2)iy (M+3)y, | (M+4)ip

NURNARRNRTNEEE

FPPAQ T{E

1Y FPPAO L.{E, FPPA1l ~ FPPA3 A T{E

Kl 4: 1-FPPA FLyCAEt LK LA 7
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$

[ ¢ PFC460 - L&k
1% papauk 24 AR 8-bit MTP HH128 1

4.1.2. BRI EER

BRI (PO bk F—MUTHE A 1uthll, ML MG M EEs S A3y, DUEE Sk
T PR A7 A A B o FELEd 4, a0y SCHR 2 A2 7 1 FH 41 2 OB IR 7 I N — AN Bl 20F8 7 42
PFC460 25 it 5 as A7 v & 16. LM/ AL 5, FPPAO HIFE 5485 0. FPPAL )y 1.FPPA2 y 2. FPPA3
3o MR AR, RS 2Bk R 0x10 M BT IR SS AR ST AL . FPPAO ~ FPPA3 8 B A & BN LY
THECES R ) AR P AT -

4.1.3. B4

i,

MUASAb ST TR T REF 41

FHLE, FPPAO ~ FPPA3 [{IFEF T4k 73 51 & 0x000. 0x001. 0x002. 0x003. ki AR5 AE KA
Hidik /& 0x010, 1 H R FPPAO 4 i hli ik Ss . PFC460 FIFEA M- 45/ WK 5 fis. VU4 FPPA kb
H T R P AR R B AR R — MR P A ] B T I aG R A N bk A, A B R T AR AR AT B
EREF AL ZATATALE, FR AR S k. NG, e iiiT FPPAOBoot, FHH G CLHE RAVI MG E
FHHE FPPA 57T,

/l Page 1 /Il Page 2

.romadr  0x00 I/ — FPPALl F2/7/14f ----------

Il 74 FPPA1Boot :

goto  FPPAOBoot; Il--- FPPAL #7441¢. ..

goto FPPA1Boot; FPPA1Loop:

goto FPPA2Boot;

goto  FPPA3Boot; goto FPPA1Loop:

=== T JR 55 5 /77 m e []-===-=--- FPPALl FE/FZ5HT ----m---
oromadr  0x010 /— FPPA2 Fa/5 FFlfmmmmmmm-
pushaf ; _ FPPA2Boot :

tOsn intrq.0; /[PA.O ISR /|- EPPA2 2/401F. ..

goto  ISR_PAQ; FPPA2Loop:

tOsn intrq.1; //PB.0 ISR

el & e S goto FPPA2Loop:

J/— FPPAO F2/77F 4 ---------- ]/ — FPPA2 F/FLE T —ommeen
FPPAOBoot * l|------ FPPA3  F2/7 /4=
l--- FPPAOQ #/451¢... FPPA3BOoOLt :

/l--- FPPA3 #/451¢ ...

FPPAOLoop: FPPA3Loop:

goto FPPAOLoop: .g.(.)tO FPPA3Loop:

[[------ End of FPPAQ -------- ] — End of FPPA3 --------

5: PUASAEHE R G TAERE 2 R Fr 454

— AN E BT TEER TERFEW
FHUE, FPPAO [IFEFIT 4 btk /2 0x000, H IR SSF2 7 N ik & 0x010, —ANAbEEH e TAER R
HIFE 85 M S G s R LR E S R AR IRD, FRRLS . R P Ml 0x000 FF 461K P AT
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o0 PFC460 - Tk
Lem%

' 24 fiiEgE 8-bit MTP KRB AN

4.1.4. HARMEZEET

HAMZHE AT (ALU) ZHRCRIEBHEAR. Ei. BAUMLERRIZEN AT, BB RIETT LU
54 . BEIngsok SRAM iR FMESs, HHEEE R BN R Netsk SRAM. FPPAO ~ FPPA3 £ HAH B ) #4F F
43 ALU F{EH

4.2. FEfEes

4.2.1. B (ROM)

PFC460 HIFE P At asiciZ s MTP (rf 2R gmFE) , FIRASCEdE (8. s, FEMHwACD Al
BEHATHIFEF 4. PFC460 IS B AL A 8N 4K words, FTH FPPA BTG H P IRFACIE #AE S 7E AKW
MTP ROM H, Wik 1 Fiis.

Sz J5, FPPAO T a5 bk & 0x000, FPPAL HI#I a5tk /2 0x001, FPPA2 S 0x002, FPPA3 &y 0x003.
R N D E 0x010, R FPPAO fefdi v I h e .

MTP 77 %5 M hiE“OXFEO to OXFFF At R 4ifd 1], M.“0x004 ~ OxO0F”F1“0x011~0xFDF” #1145 8] & F /)
25 .

MTP FEf5 (it as iea 32 Mbhb 2 R 4R 2 ARG, W Kk, fPol54%.

Huht Thee

0x000 FPPAO #2453t — goto 54
0x001 FPPAL j2 it — goto 154
0x002 FPPA2 ittt — goto 154
0x003 FPPA3 #2#5ithli: — goto 54
0x004 HEEFX

0x00F 1 # 27 X
0x010 rp kN
0x011 fE &R IX

OXFDF 15 # FE P [X
OxFEO A4 H

OXFFF G H

#* 1: PFC460 Fafrf-fifi de 4ty
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o0 PFC460 - TMi%%
Lem%

' 24 fiiEgE 8-bit MTP KRB AN

PO B TE TR T EFF S 2 Il T

N T RIER P 9 S RE R I S KSR, BT FPPA S e b2 [l AR A7 fifi &%, 9 1625 B 3 70 ICRE 5 281
WAREA R R, AT E G E L.
R20R T, SRR T TARSEAT, P e s 2.

HihE Thee

0x000 FPPAO #2453l — goto 54 (goto 0x020)
0x001 FPPAL 27 F4f — goto 14 (goto 0x400)
0x002 FPPA2 27 JF4f — goto 154 (goto 0x5A8)
0x003 FPPA3 27 I ifi

OXO0F goto OxCO00 4k4: FPPA3 FLf¢
0x010 H T\ 1 hE(H 45 FPPAO)

Ox01F R R 4R (BT F P AR RN
0x020 FPPAO & 144

OX3FF FPPAO fEF 45K
0x400 FPPAL 25 f

OX5A7 FPPAL T2 745K
0x5A8 FPPA2 51 h

OXBFF FPPA2 745K
0xC00 44 FPPA3 12/F

OXFDF I E R X 45
OXFEO R fd

OXFFF R
2 2: PUASACEE 50 TAER 2 FE P A7 6k 2% 4 L = 491
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P BB TR TEFF#ES 2 6T

Huht ThEg

0x000 | FPPAO ififithii: — goto 54 (goto 0x020)
0x001 | FPPA1 i2ifithli: — goto $§4 (goto Ox7A1L)
0x002 | {384

0x003 | {3&4

0x004 | A~ f#

OX00F | Afd

0x010 | Hibr N il ( RZ5 FPPAO)

Ox01F | "R/ P4l (IR T H P R F RN
0x020 | FPPAO &5 14

Ox7A0 | FPPAO F&/%4:

Ox7Al | FPPAl 54k

OXF37 | FPPALl FEF45HR

OxF38 | Afdif

OXFDF | Af#H

OXFEO | Z%ifdi

OXFFF | &4i{d

R 3 WA EE AT TARRRE S R PP A7 fif 4 20 T = 191

—ANMEE ST TR R TR B p T

A —> FPPA TARRIAN, B R P XA AT LA 2 L B] FPPAO, 3 4 SR P A7 fiff 43 70 i

T
=

Hoht TiRe
0x000 | FPPAO T & itk
0x001 FPPAO &7 14k
Ox00F | goto F54(goto 0x020)
0x010 rF b N 1k

. o Y
OXOL1F | IBFE )T 45 (B T H P R F KN
0x020 i #E7 X
OXFDF | &R FX
OXFEO | R&ufHH
OXFFF | R4 H

R4 —ARCBR T TR R P A7 fif 4% ) T 2 101
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4.2.2. BEFMES (SRAM)

K 6 fon T PFC460 B itids e L AR, BT 1) SRAM £ /76 2% il LUZLL FPPA Bt fF 1
AN R N B S N . BT AT DL A E A R . A SRAM HE A7 6k 250 78 24 (Al R A BT V1)
BT T EPPA BT [ HERR i AZ 4K .

FPPAQ ~ FPPA3 HIMERACAZARAE F ML B AR, 5@ XAEFIRFiGa . % FPPA HIGHIHERR
B HERR IR T AA A S H X, TR B MERIR R A R . HERRICIZ AR R B T 5 A R G e, T
DLE FH P B AS e

Xt T IAMEAT HUR 21 5 A Al as I ECR FR R A m sttt , By (10 8 £t o A m] DS R Ha 5t
Ot T Al AF U A A =24 RAE AT . i TR 58BN 8 iz, PFCA60 (1 512 A7 45 4l A7 fif 45 4l n] AR
PRI B & RAFH o

KL FHERT € XAE RAM [X ) 0x00 %I OX1FF 425 0], SR 217 s bk 2% 18] P8 A A7 - Bk #8E R a] 58 SCAE 0x00
F| Ox3F %[,

A
Address
0x000
DATA
4—{ FPPAO
Index
FPPAO stack FPPA1
FPPA1 stack | <
FPPA2 stack FPPA2
FPPA3 stack
FPPA3
DATA
Ox1FF |

K 6. Hlodla A7 fik 45 4 K A0 {3 A
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4.2.3. RGEHFIH%

PFC460 177 fEdsHuht == (6] 5 SRAM FiE At =S 0. MTP 25 25 0] =35 B AHRM AL,
PLF A& PFC460 1) &% A fEae A il £ F AL HIES S H & EHMLES.

+0 +1 +2 +3 +4 +5 +6 +7
0x00| FLAG FPPEN SP CLKMD INTEN INTRQ INTEN2 INTRQ2
0x08| T16M - - - LPWMGOC | LPWMG1C | LPWMG2C EOSCR
0x10 PA PAC PAPH PAPL PB PBC PBPH PBPL
0x18 PC PCC PCPH PCPL PD PDC PDPH PDPL
0x20] ADCC ADCM PWMGOC PWMGOS PWMG1C | PWMGI1S 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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4231 WEFERFLAG), Hilk = 0x00

o | WigefE | B Ei I
7-4 - - RE . IX 4 MR EA
3 - WE | OV Gaidsd) o [EEHsfm e, X s8N 1.
AC CHBERENIFRED o WADSRAET, A BiE N 1:
2 - B | (D)RFATRE 7 ks 5 A it Ar
()RS HIS AR5 A 2 7 AR L
L ] s C GHEAIARE) o AWAKMET, BN 1. (O)INEIEE AR (ks FA i
Ko BELbR G2 B AR S shift 482520
0 - WIS | Z (B o ACRREDY 1, AEARBIZRIZE MRS 05 SRS E.

4.2.3.2. FPPA BIGRHFE(FPPEN), Hilk = 0x01

fr | WI%GE | B # &
7-4 - |[fRHE.
3 0 WIS |FPPA3 .. A2 HkEH FPPA3. 0/1: 1#H/IEH
2 0 WIS |FPPA2 B .. A2 KM FPPA2.  0/1: 1#HIEH
1 0 B/E |FPPAL B M. A2 HkEH FPPAL. 0/1: 1FH/EH
0 1 W5 |FPPAO B M. A2 HkEH FPPAO. 0/1: 15H/EH

4.2.3.3. RMEFEHMISC), Hilk = 0x49

b | WIMRE | B # R
7 - - R . WHRFEN 0.
6 - RE | RE, HFHEERN 1.
PR D RE . PROEMEE TR EOSC xR AN R
5 0 RE | 0: IEWMEE, MuBRNF A2 2048 AN ILRC IH8h ORI A BETFHL)
1. P, WaEERS (A 32 /N ILRC B4
| fHfiE VDD/2 i B A A
4 0 RE .
0/1: ¥H |/ EH
VDD/2 fhi B i H ALk 4«
3 0 H'5 | 0:LCD_B01256, fi{ PBO/PB1/PB2/PB5/PB6
1: LCD_A034 BO01,f1% PAO/PA3/PA4/PBO/PB1
| = LVR ZiRE:
S L A B PP s
B 110 B o T I ) 8¢ 5 <
00: 8K /™ ILRC I &
1-0 00 HE | 01: 16K /> ILRC Hf4f A
10: 64K 4 ILRC i & 31
11: 256K 4~ ILRC 44 #
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4.3. AR

i,

TERRAN AL B G I HERR TR A1 F R T 51 MERRAZ 28 IO TI0EE, 140 /2 FHSRAZ A8 772 17 1) R i AR = A S 40 1
Jis HERRIEENFF AR (SP) MHhhEZ Ox02. HMERRIBEHIAIEUE 8 7, HEARAFiE A& 58¥E SRAM L=, Frll
HERRAE it 7 1 A8 FH Mtk Ox00 JH46, FEAE 256 7715 LA MEE A B, A nT LUk d 256 7717 . PFC460 %> FPPA
B TS FH B HEAR A7 fi g 78 0T DA E B Pl o fe e EAR AR AT T AE AR T EE, SRE FPPAO ~ FPPA3 [ HEAR TR ET FRAL
REERTIRT), DMEE RGMERE. FHEAIRGIER T W 7E ASM JL4E 5 T @ UHEfk:

-ROMADR O
GOTO FPPAO
GOTO FPPA1

.RAMADR 0 /I k% 7 /T 0x100

WORD  StackO [1] /I 1~ WORD
WORD  Stack1 [2] /I 2~ WORD
FPPAO:
SP = StackO; /I 85 Stack0 45 FPPAO £ A,

Il Rgef— ZrEny, K4 StackO[1]
call functionl
FPPAL:
SP =  Stackl; Il #§5E Stackl %5 FPPAL fii H,

Il AL 2 JZRnY, [R5 Stack1[2]

call function2

FEAEF Mini-C L4155 T, BRSBTS MR, MM & ARRAER RS, ERFPIT:

void FPPAO (void)
{
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i AT DR PP 2 ) i 1 LA B HE RO BEE 181 7 FORA(E FPPAO ST AT HUMERIRZS, R GETHE I i RO HEAR
2], I OREZ T SR -

FPPAB {void)
co2s GOTOD ©x28

x : uwpid FPPAB (void)

500000028 8030 WDRESET
gagoan29 1FG8 MOU A #06x08

gagoan2n aog2 HMOW SP A

7: {#H Mini-C (IHEFR K E

4.3.1. HRRIRE FFER(SP), Hiht = 0x02

fr

HIIG1E

s

i

7-0

HERAREE S P a% o B AT HERRTREL, BUS AN DA HERIR T .
THTER O AR 0. RIFE P iT #ds2 16 fir.
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NS

. B3I Code Options
prin b= 3 VB
Enable MTP N2 7 1 8 words
Security - N — I R
Disable (BRil) MTP AN, T ] DAL EL
4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V, 2.4V,
LVR 14 % 2.3V, 2.2V, 2.1V, 2.0V
PA.0 (BRIN) INTEN/ INTRQ.f7 0 3K 5T PA.O
PB.5 INTEN/ INTRQ.fZ 0 K H T PB.5
Interrupt SrcO
PA.2 INTEN/ INTRQ.1Z 0 5k 5T PA.2
PA.7 INTEN/ INTRQ.1Z 0 5k 5T PA.7
PA.4 (BRN) INTEN/ INTRQ.f7 1 5T PA.4
PA.3 INTEN/ INTRQ.AZ 1 3K H T PA.3
Interrupt Srcl
PB.O INTEN/ INTRQ.fZ 1 3k T PB.O
PB.6 INTEN/ INTRQ.fZ 1 3k T PB.6
16MHz (ERN) 4 TMxC[7:4]=0010, TMx i & = 16 MHz (x=2/3)
TMx_Source
- 32MHz 24 TMxC[7:4]=0010, TMx I & = 32 MHz (x=2/3)
6 Bit (BRI % TMxS.7 = 1,TMx PWM 433850 6 il (x=2/3)
TMx_Bit
XH 7 Bit 2 TMxS.7 = 1,TMx PWM iR 7 £ (x=2/3)
PB2 (BRi\) TM2C[3:2]=01 i, it ks N PB2
TM2C[3:2]=1
[3:2] PBO TM2C[3:2]=01 i, %t HiE$: N PBO
Disable (BRil) OPA / PWM H AHJH 57
OPA_PWM
- Enable OPA i i 45 4% ) PWM 3 TE
16MHz (ERiN) % PWMGXC.0 = 1,PWMGXx K8 = 16 MHz (x=0/1/2)
PWM_Source -
32MHz 2 PWMGXC.0 = 1,PWMGx 45 = 32 MHz (x=0/1/2)
16MHz (ERiN) 24 LPWMGCLK.0 = 1,LPWMG K 8J§ = 16 MHz
LPWM_Source -
- 32MHz M LPWMGCLK.0 = 1,LPWMG K = 32 MHz
PA.4 (BRIND Ebi s IEf AR 5T PA.4
GPC P In —
-~ PA.O Eei 28 B4 AR 5 T PA.O
All_Edge (BRIN) | 75 L THFI R B b 35 il 2 Hh
Comparator_Edge Rising_Edge TE_LTFHI LU s fi A K7
Falling_Edge TE T B LL A 28 fih & v 17
PA7 (BRiM) ¥ PAT BB Nl CS 5l
CS_Sel PA5 ¥ PAS B HE iR CS 51 1
Disable KM CS 5|
- Disable (BRil) 2 H EMI 4k 1% 15
Enable RGP 2 IR O FE LIRS S AT 1) EMI PR RE
oo 1-FPPA (ERIN) B— FPPA AbFE 8o
4-FPPA D% L FPPA RhBE T
Burning_Enhanceme | Newer (BRIN) | ambe st R GREFAD
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.l
i,

IR i3 iH
nt Older HAIHRA (0.97C5 ZHi)

5. PRGN RGN B

PFC460 #14t 3 MR A M AMEE AR % 23(EOSC). W ElE i RC % 25 (IHRC). A KM RC 4R % 2%
(ILRC), AT LAy 5 H %5 /7 4% EOSCR.7, CLKMD.4 5 CLKMD.2 Skf5 il %418 % A58 Ja FH alifs
R DL 3 MR as 2 —1E N RGN, JF#EIE CLKMD FFA78 RSUE RGN i, LU 2 AR

IR SR -
S g s J8 F B4 P 1 4%
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

# 5: PFC460 21t 3 MR s HL i

5.1. IR R SR 4 A Y BRI ARAR

IHRC. ILRC FIZF & L) 4/~ Wy B AR E AR As L, 1520 IHRC. ILRC 4% M1 VDD. &%
()3 P 2

PFC460 ke T 2L IHRC St GRWRUES] 16MHz) Thig, DUNRWG T A= gl s,
ILRC ¥ A REEE, X 75 g v e i 89 S FE A EAE A ILRC IR 0 M 1E S 2 1 [a] .

5.2 48R A IR A%

ANER SRR 3% 2% 1 TAEAR 35 7] LA 32KHz & 4MHz, PFC460 A EiZAE AMHz UL EIR %% . K 8
SR T AN SRR T A T RO AR i

i P A 5 B
EOSCR [6:5]
R A i 5
EOSCR.7T —m8M8M8Mm ™
v
C1 - _I_ PA7/X1
1; = %4k = EOSC
l PAG/X2
_C
c2
y C1H C21 48 MY T i i B

K 8: AhES i AR T 4 A O BE A i 4
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5.2.1. AN RARIR Y A 1] - - a8 (EOSCR), Hihk = OxOF

fr | ¥I%GME | /5 # B
7 0 R | fiAiRzds. 0/1: {FHIEH

i IR 5 48 R o

00: fREH

01: fIRIRBHV. & TR A, Flin: 32KHz
10: HIRENHG. & TSR S, Bl IMHz
11: mRBIHR. & TR &R S, Bl 4AMHz
4 - - | 1R

LDO #itH R iEFE . 0/1: 2.4VI2V

- fb AL FH Y $E . 0/1: VDD/LDO

1-0 - - |fRHE.

()]
|
(6)]
o
o
P
i

N
>o oo
dil | dm

5.2.2. AMERERAARIRY 2% KIE R RE R

BT iR Ak BRAL, ANEB AR S A AE 2 EOSCR AH % 1B Tl B 1% 3E FE LIR854 B I 19 1E 5% 0% .
EOSCR.7 & F /8 SRR 7% se i 4E it , EOSCR.6 Al EOSCR.5 H T B IR s A Al IS H gk, DA 2 ik
PR a AN R AT 0 (R R

£ 6 Bon T ANFN SRR 28 CL A C2 [RHEFEE, [R5 7 6T B 2 4t T B 4R ) 1A . F T A A B
PRASH HE B, R ZEA A B IR 28 10 5 S [a) v] e 208G R IA, 155 % H A Rk 240 c1 Al
C2 HLZME.

ik C1 C2 AR ] EaXin

4AMHz 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: WIKIEGE CL A C2 #HEFE

fili ] SRARES PA7 A1 PAG FHCHE -

(1) PA7 Rl PAG 52 NI ;

(2) PA7 Fl PAG A _EH7 HELH 15 9 9K T 5

(3) Hl PADIER 17456 PA6 fil PA7 BN, BhiIEIR .
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l-?“

| —_,

ER: WS LA (PMC-APNO13) Z W%, Rt & B kIR s . QA B R ARG 4
JREA . HRIZFAGEL. PCB B A BN . B2 PCB AN & AN G BASE M 7 IR, 38 A 12 R R AN
RO, FF AR A5

il FH AR IR A, A 3 A UK 0V T R 3 4 RS R I 1) o A IR [BDRE R R TR 3 2 . B2 AR
AR IS o E R GEIN Bl D) B R IR 8 2 A, A 5 e 500 OR it (A IR v s R REUE K, MR S5 5P W

THR:

void FPPAO (void)

{
LADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=5V
$ EOSCR Enable, 4Mhz; // EOSCR = 0b110_00000;
$ TieMm EOSC, /1, BIT13;  // T16M.Bit13 1 0=>1 i}, Intrq.T16 =>1

I SRR 48 TR e

WORD count = 0;
Sttl6 count;
Intrq.T16 = 0;
while (! Intrq.T16) NULL; /I H\ 0x0000 % 5] 0x2000, A5 & INTRQ.T16
clkmd=0xB4; I Y4 2G4 3] EOSC;
clkmd.4 = 0; /I =] IHRC

}

AR EE R, AR AT, NRIERGA PR, ZHORIME R ARG & O g ek .
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PADAUK 24 fi 52 8-bit MTP KRB B 7l

5.3. &A% 81 5 IHRC MK
5.3.1. RGiAT4HP
RGP EOSC, IHRC #1ILRC, PFC460 [fIih 25 45 i i 44 B o 1] 9 s o

.l
i,

CLKMDJ[7:5, 3]
+2, +4, +8,
IHRC ) . .
—> +—16, +32, —64 >
A
2| samw
. . . . — CLK
EOSC =1, =2, -4, =8 > %
B =
ILRC . . . .
) =1, 2, —4, =16 >
g
K 9: RSk
5.3.1.1. F4hEHIHFFRR(CLKMD), Hiik = 0x03
A |#IEsME | BB #i B
E I
J57 0, CLKMDI[3]=0 2571 1, CLKMD[3]=1
000: IHRC+4 000: IHRC/16
001: IHRC/2 001: IHRC/8
010: ff5 010: ILRC/16
7-5| 111 | #%/5 kel
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 (B HAth: {*E
4 1 BE/E | W EA RC Rz hAe.  O/1: A5 H/E .
3 0 e IR PR . XA A I RIE AT 7T~07 5 [ B2,
BEM=

0/1: FMOLRA1

WA RC R s hRE. O/1: 15 H/JE H.
N EREAT RC IR gethRe s I, & I ShREIR I 4 5% 41

5 | AIIMIhEE.  0/1: (AR,

'S | 51 PAS/PRSTB Ihfit. 0/1: PA5/PRSTB

Page 31 of 115



PFC460 - Tk
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S

PADAUK

5.3.2. BB

IHRC W [ T R & A7EF P 4 B 7 I PP O 8, A fir 4 DL RS HE IR TI0KE 1 S N B P2 rp e My
AU F R
ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VDD=(p3)V;
pl=2, 4, 8, 16, 32; LURHULAFIM ARG #h.
P2 =16~18; KA BIAFMIME, @ H kP 16MHz,
p3 =3.9~5.5; HRIEA[F A I B R AR HES Ao
HHEAEN T, ADJUST_IC RIHUGHE — M, HUBRE RGN TIEMZE . IHRC SRR HER TR R AE
KREFRIGE N MTP {2648 B ERAT— IR, G SEEHIIT.
IR IHRC RABE LA R FBETL, TG R GRS R R AR IHRC SRR MELL K& RGN B FE T,
x 7 HR:

SYSCLK CLKMD IHRCR HiiR

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

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

o SetIHRC /8 =3Ch (IHRC/ 8) AR HE IHRC #: 1% 16MHz, CLK=2MHz (IHRC/8)

o Set IHRC / 16 =1Ch (IHRC / 16) AR HE IHRC #:#E%] 16MHz, CLK=1MHz (IHRC/16)

o Set IHRC / 32 =7Ch (IHRC / 32) AR HE IHRC £ #E%] 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) R HE IHRC #:#E%] 16MHz, CLK=ILRC

o Disable G Bk IHRC Afzifk, CLK #%i%4%, bandgap >

% 7: HRC SRk UL T

N S REAFRFET T, PFCA460 ASF FIIRA:

(1) .ADJUST_IC  SYSCLK=IHRC/4, IHRC=16MHz, Vop=5V
JFHLJE, CLKMD = 0x14:
a. IHRC R HESIR A 16MHz@Vop=5V, & H IHRC (Rl f b
b. &#4it4P = IHRC/4 = 4MHz
c. BIVM#ER, J3H ILRC, PAS EEH# A

(2) .ADJUST_IC  SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V
FFHLE, CLKMD = 0x3C:
a. IHRC MRS ZFE N 16MHz@VDD=2.5V, J&H IHRC fRg{ A5 e
b. #4i4P = IHRC/8 = 2MHz
c. AIVHER, JFEH ILRC, PA5 ZfEH# AR

(3) .ADJUST_IC  SYSCLK=ILRC, IHRC=16MHz, Vop=5V
FFHLJE, CLKMD = OXE4:
a. IHRC Wk AEMIZ ) 16MHZz@Vop=5V, {5 H IHRC il {F15ik
b. &4 4P =ILRC
c. AIVHPER, BH ILRC, PA5 Z{Efi Az
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(4) .ADJUST_IC DISABLE

FFHLE, CLKMD 272875 A a4 CBATTEhE) -
a. IHRC AE:#EF H IHRC s

b. &4t 4% =ILRC

c. AIVMIEH, FEH ILRC, PAS5 27 AN

5.3.2.1. HrhlFEHH

(1)
(@)

®3)

(4)

IHRC R IEERAE R AE 1C Bes b HEAT 1

IC BB ORI EFHIEZ COB FHMEED HIFEMESXT IHRC MAA — @, WHH ) 7E IC
i FEREAPRIAT AT RS, AUE B BB ERRL, IRTRRIE AL IHRC R IE RS B A LR, 1B
THOL TR ARG — L,

R e R AR AE S COB 3 25 Bl AR IR A HEAT AR R ARBE(QTP) I o iR 1 FR A 4 AN X i
T R RIS PR 15 100 67 B

F P T i [ B 206 AT — S MR, 038 IHRC 1 H PR R 0.5%-1% /44, 435 IC 1)
IHRC $i B33 H AR{H -

5.3.3. RN I#
IHRC K5, #&id CLKMD #Ff785 ik, PFC460 RGH 4 nl LARE R /E IHRC, ILRC il EOSC 2 [a]Y]
e, HULAVER, AUETIBRRGH PP RREERRSESCH . Glan: A A RFEpJE 83 B I sy, Rz
ARG R3] B, S5 A BH4FE. i35 IDE: “fH FH7-> “IC /i 417-> “G A7 8/ 447-> “CLKMD” .

B

] 2:

RAGR B ILRC )#:3] IHRC/4

Il RGE4HA ILRC
CLKMD.4 = 1 Il %&3THF IHRC, T PAREHIFINEES

CLKMD = 0x14; Il ¥y IHRC/4, ILRC ARETEIXEiEH
/ICLKMD.2 = 0; Il BRWNEE, ILRC FEXEEH

AN M IHRC/4 1)#:3] EOSC

I RGN IHRC/4
OXBO:; // V¥ EOSC, IHRC AfEfEXHER
0; /I IHRC m P fEXEEH

CLKMD
CLKMD.4

1 3: RGEEHM IHRC/8 Y3 IHRC/4

I REE4N IHRC/8, ILRC JNJEH
CLKMD =  0X14; I Yl IHRC/4

Bl 4: ZGERThEHL, U0 IR RN DI Bl S P JER R 4R ¥ 2

I RGN ILRC
CLKMD =  0x10; Il AEEM ILRC HJ#:3] IHRC/4, [FBF X% ILRC #RgE
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6. BAL

512 PFC460 B MIRKIRZ, — HENKLE PFCA60 WA 7 s I EONERE, RASEH B,
FE P B 2 Bk R Ll 0x00.

KA FHBSEAE LVR 8Ai)5, # VDD KT VDR (BUR{R(FHIE) , HIEAiEa M ES SR ¥ vDD
/NF VDR, HE 176t 2 1 B A A RTRIRES

KAENL, HFEEFF A IER SRAM 48 4 8iH 2, W Jani ARG STER T VI h i by, TR IR .

EREE ARy PRSTB 5 I WDT #8347, Bob 77 % 2% I o (8

i o"’

6.1. EHEEHI(POR)

FFHLEF, POR(Power On Reset)/& & it PFC460, JFHLE A K% 2048 ILRC, i E A 10 fir.
P D6 2 DR H I LR R ARE

KA EREAI, # VDD KT Vor (HUEAFAMHE#EIRIRAERE) , AR SRIER SR, (HE LR
S SRAM #0E R, MIBWE ISR #F VDD /NT Vor, B AE05 8% B AE AT E HPIRAS .

VDD —

_—
tSBP I
POR Liif ||
BT AL B

10: IR P A
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S

K 11 Sonf 2 MM IFYLIRRE . i5ER, FBENE FPPAL-FPPA3 2R, @INAEA FPPAO UL K 2%
VIMEA SE AT, A Al FPPA BT,

W
i)
3

Initialize the system clock ‘ i E; Set the Stack of FPPA1
— ‘ Initialize the 10 ‘ 5 i
FPPAD T ; | Enable FPPA2
E ‘ Initialize the shared resources ‘ : : +

FPPA1 Firmware

‘ Set the stack of FPPAD ‘ E
y |

Enable FPPA1
R e i | | Setthe Stack of FPPA2 (€~

: Enable FPPA3
Set the Stack of FPPA3  [€— . [ FPPAZFirmware

FPPA3J Firmware

____________________________________

|

11: FFHLRAE
6.2. IRKEEZEAL(LVR)

#+ VDD T2k T LVR(Low Voltage Reset) i [E/KF, FRGie KA LVR Z407, Hi 7 EwE 12,
4 LVR AR, # VDD KT Vor (BUBAFEAREEE R HE) , BRAAAE S AR SR, (A /EEH
S SRAM BER, TEERTCERE: £ VDD /NT Vor, SR 17028 (108 2 46 AN 58 IR AS

o
T
=
=i

12: LVR EfikF K
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PADAUK 24 fih 52 8-bit MTP REL B Hl

.l
i,

LVR 7KV ARG FEAERE P g I HEAT o (8 I8 6 200485 45 B0 L AR SR AN e 0 o R B LVR, A RELE A AL
FsE TAE. NHZ TAEMER ., BN LVR K-F30E

ARG Bh VDD LVR
8MHz > 45V 4.5V
AMHz > 2.7V 2.7V
2MHz > 2.2V 2.2V

#8: LVRIZES®, 5R44%K. VDD Z[HK K

(1) HAEYHIC EFEshE, WiE LVR (2.0V ~4.5V) Ao,

(2) TTLARE A AFAS MISC.2 2 1% LVR KB, (HULI RiffifR Voo 7E chip SR TAERELL E, & IC Arae T1E
AIEH

() fEH M stopexe FlfsHLIE S stopsys T, LVR IhRELak.

Z IR (MISC), Hilk = 0x49
fir WIHHE Y] # R
7 - TR . ERFEN 0.
6 0 5 en AR A BX B FE A I
5 0 HE PRGE T E
4 0 R5 | ffifg VDD/2 {8 i k= 3
3 0 Ry VDD/2 i & H H i tH A7 e 4
2 0 R |#EHLVRIEE. 0/1: 5H | #H
B T Pt i B (A 1R
00: 8K A~ ILRC Hi4h &3
1-0 00 RE | 01: 16K 4™ ILRC BéhE#
10: 64K AN ILRC B 4h & #A
11: 256K 4™ ILRC B4 & 3

6.3. & ¥R A fi tH R AL

I (WDT) —Mitdds, HEBERE ILRC, FrblE TMERNATTE, (HREFIAT ADJUST_IC B, 2
BEITXH, HEMEHAETRN, FENMEITIF. 4 ILRC XK, FHi MM aRi. ILRC MZEA ol GeH N
T & AR, B R TAEREMERIR 2, T #H LT 2 ST

FAN, fEEAIESMEEREME, AT EE S NG, #NE X EA Y 5B wdreset 5475
WDT, CUF{R-7E WDT B Z 5745 Je % i sk s & 3 .

NIRRT T VRLE B e 1 2 AT %, LA, FTUUHES wdreset 5% & 141, £ LB (POR)
EATATI i (5 wdreset #54, & TH#SHIE %

LE R S, PFC460 W EAMIFE ey, HEMRFRmE 13 fin. k4 WDT EA7H,
PFC460 317 fifi 2% WK 8l PR
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TR

VDD
B TR R R W+_EE_+:
BT | B

A& 1A S ALTFHLIN

13: A I i AR ORI

HIHI 7547 4% MISC[L:0] il £ DU R AN [R] (7 T 18R I It ], FJF] CLKMD.1 7] DA $4 F T1H Dh e fs A .

B4 785 (CLKMD), ikt = 0x03

(A HIsGE E9AE] # R
7-5 111 IS | RGN EIERE
4 1 /5| NEE R RC ks ife.  0/1: (E=HIEH
0 BEIE | R

NI RC IR #H_ThEE. 0/1: FH/EH
% ILRC KM, BITAHESER

BRI | BITMRE. 0/1: EH/EH

0 0 /5 | 51 PAS/PRSTB Ifjfg. 0/1: PA5/PRSTB

6.4. SMPEAL(PRSTB)

PFC460 SCHRAMBE M ThRE, HAMTEAI TS PAS L= [m—4~ 10 iy 1. {3 FH AN R A7 ThEe 75 2.
(1) #E PAS NN
(2) #E CLKMD.0=1, f# PA5 J4hi PRSTB i\ 1L .

EANREALE NG TR, RGAT IER TVEIRA; — BB 5 RN BMC BT, RS KLEENS . PRSTB
SAnFEnE 14 Bk

%42 PRSTB EAK), PFCA60 Hdi 17 it 2% K w1 5 .
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u:!‘

| —_,

VDD
PRSTB3| ‘ ‘ ‘ ‘ \ i
B tssp —
B AT S >
14 SN LB IR et
7. RGETAEHER

PFC460 A =/~ H i SRR, 435
(1) IE®TIE#R

(2) HLIEA s

(3) M

B TAEA U BT ThREHD I 5 1847 PR
A W (stopexe) & 1E FEAR TAF B it i H. CPU {372 Bl i 7] LAZk 4 TAE PR
P A5 5 (stopsys) & I RIR FE T A L 7.

A R OE A 7R R 7 2R I R L A, 49 B R AR AR W IR T AR D) R HAR D ZEe i ) R e b A
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7.1. B HER (“stopexe”)

/] stopexe $RHEAE R, R RGN BHBHE R, HR P R SR BRA AR 2L TAF . Fr AT CPU
REAFIEHATIE S o FA GBI 51 1 22 e w8 W] AN B R HL AR 22 11 RIS AT .

i,

A R VRIS B0 R FTR:
(1) IHRC R # S WA, Wi eHEH, ER SRR,
(2) ILRC Riz#stb: WARFREH, MEER 5525 ILRC B3,
(3) R&GHEMEM, Kk, CPU{FIE#hAT.
(4) MTP fif 84 95
(5) Timer tHEAR: #5 Timer THECE IR B IF R R Gu Bl s HAH B I Bh R 37 S A Ee 4= - ) Timer {5211
TG mW, AR GRRET . (3LHr, Timer £24% Timerl6, TM2/3, PWMGO0/1/2, LPWMG)
(6) MRFEAIR
a.10 Toggle Mufi: 10 7EHFH NI T M HF A (PxC /g 0, PxDIER fii/& 1)
b. Timer Mafi: WIRTHELEE (Timer) BB EPIFA & KRG B, ST BOE T, RASWIRE.
c. LA sl . ff F Lhi 2l Mgy, 5 A% GPCC.7 N 15 GPCS.6 4 1 K i F Lh i 2 Ma e Th G
HiFER: WE 1.20V Bandgap 275 LR AN EH T LA e B2 DI e

DL il 2 R H Timerl6 kel R4 A stopexe 144

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

STT16 count;

stopexe;

/Timerl6 FIFIIGME N 0, 7E Timerl6 114317 256 4~ ILRC K&l /5, REGUFEHMRER.
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7.2. HHER(“stopsys”)

P A AR VR L RAS, BT MR 2 29 OC I . (/1 stopsys $84 AT DAHES B B 32 0E N\ 4t rL A
o fE NIk stopsys 54 Z A UK GPCC.7 WA 0 KRG H HLE S -
NG| R BE T O FR P IR R A8AT, N T FRIRIIRE, AR AT, A M 1O SIS AnE A,

FHER K L stopsys 2 5, PFCA60 P EAN IR AS :

(1) FA IR 2 A G A

(2) MTP i 84 95

(3) SRAM HIEF 73 N A RFFAAL .

(4) PRFEYE:
a. 10 fEH A AT HP A # (PDIER A2 1) .
b. TM3C.NILRC M:fig: Timer3 fi & i 7 i%£#% NILRC.

s A A S 7R BIRE P a0 R s -

CLKMD = OxF4,
CLKMD.4 = 0;

Il RGP M IHRC 25 ILRC, RHIE 1M 2h
/I HRC {#H

while (1)
{
stopsys; I AN AR
if (...) break; I A0 A T HAS 2 OK,  siR [ml i T4
IS, A5 R TE R
}
CLKMD =  0x14; Il 2GR Bl ILRC 48y IHRC/4
7.3. MARE

NP B R US, PFC460 ] LS Y] 10 51 sk TM3C.NILRC Mefig ik &2 1E 5 T./E. 1At Timer
MR 3 T B . 3% 9 7R stopsys 7 HL i ST stopexe 44 F R 20 78 M R I 1) 25 5%

FEE N (stopsys) I BRI (stopexe)FEMEEEIEIZE 7
P4 10 5 TM3C.NILRC Mfig HoAth Timer 1 g nfig
stopsys s & 4
stopexe 2 = &

R 9: e MU SR A AR A Y 1) 22 57
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8.

M H] 10 Sl ISKIE PFCA60, 2774 PXDIER MIEFABLE, fERF—HIR 5] BmT LIA MeBE D BE . MR
R R IR T, IR Ml (8] K22 2048ILRC WA ], Gl MISC & A7 ai 1T DAL £ PUis e [ A i b nfe
WEMSa], VI 10 51 HRIE MR (5] 217 32 4> ILRC 8

A i FiRABE X PI#e 10 5] BIR R BE B 8] (twup)
STOPEXE & Hi R, / i 5 i 32* Tire,
STOPSYS 5 B fii K, XHEEF Tire £&F8 ILRC B4 & #1
STOPEXE & #E=, / 2 e 2048* TiLrc,
STOPSYS #iHifist O SKHL Ture 245 ILRC I8 2]

K 10: PR g b Ik g Y I ) 22

ail:ji

PFC460 7 11 M, & 2 A4S 10 HhIbr Al 10 APyl iy,  Hrp g o s il s 354 8 4> 10 ATt
P EREH, BAESHWT:

& SMEH R PAO/PBS/PA2/PA7 (Hi code option Interrupt SrcO :5E )
A TR PBO/PA4/PA3/PB6 (Hi code option Interrupt Srcl ¥eiE)
ADC H i

L # COMP ik

Timerl6 H Wy

Timer2 17

Timer3 1147

LPWM (SUuLED PWM) Hil#

PWMGO H

TK_OV Hilk

® ¢ & O O 6 6 O o o

TK_END Hi¥r

NS SRIEESE B R WA s A B0 e . PR HEEE S K 15, BT I Pl Ris E 42
A A B AL HOF B AT S A 4% INTRQ/INTRQ2 i5 % . i sRobs i W B s m] LU BT BT R il & 5
AL, ZBRTXZFAE INTEGS FIBE. JrA B WG KRIF &G #T d engint 15228 O 4Rl fi
hlEAT, PARAEA disgint 54 (F &R WD FHE.

T HER R L R A, JUbhE R MERR T A7 A SP . TR M AR 16 (98, HERRFFAEds SP
KL 0 BiPRHFE 00 b4k, HIF T U A pushaf #5477t ACC Ry 75 A7 38 M B HERR, DAL FH popaf 48244 E M
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24 fiisa 8-bit MTP K& H il

HERAMK LB ACC Ry A franth o i THERR 5 EUR A 23 3L 55, £E Mini-C 5, HERAL B SR t g A2 /7 224

FEVC G Xl AT 58 SOHERRIRFES , P AT 22 HEAL B, CAR ik R

W RS FERF, A OB I FF RS INTRQ/INTRQ2 i H I & AR U

Ti : Inten.7
imer —
Detect | intrq.7
event
) Inten.6
_Timer2 | petect | Intrq.6
event
Inten.5
PWMGO Detect Intrg.5
event Inten.4
__Comp | petect Intrq.4
event Inten.3
—ADC  ,f petect Intrg.3
event Inten.2
T1 6 > Detect |ntrq 2
rising -
PBO/PA4/ edge Inten.1
— PAJIPB6 | Detect Intrq.1
both edge
PAO/PBS5/ Inten.0 |
PA2/PA7 Detect Intrqg.0
» both edge
oV Inten2.3
= Detect Intrg2.3
event
TK_END Inten2.2
——* petect Intrg2.2
event Inten2.1
LPWM Detect | __Intrg2.1
event

1] "2

Interrupt to
FPPAO

engint/ disgint

Note: “engint” and “disgint”
are instructions

15: AR AE
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8.1. FFMT ALV AE(INTEN), Hihk = 0x04

.l
i,

fr Wi | 5 # R
7 B/ | JEH M Timer3 i . 0/1: f=H/IEH
6 - | BE | EHM Timer2 fE H . 071 45 A/ H
5
4
3
2

B/E | 5 A PWMGO (it th . 0/1: = H/)E

/5 | A LA 3 (COMP) I R T . 071 15 i1/

PS5 | A ADC 1. 0/1: fE R

B/ | JEH M Timerl6 i i, 0/1: f=H/IEH

1 - | B/5 | B PBO/PA4/PA3/PBG [fHiiki. 0/1: 15/ (H code option Interrupt Srcl #5E)
0 - SIS | JA A PAO/PBS/PA2/PAT [)Hiir.  0/1: f=H//E A (H code option Interrupt SrcO £ 7E)

8.2. HUF RMVFEAEEL 2 INTEN2), Huilk = 0x06

| #IeME| BI5 # R
7-4| - - | RE

3 B/5 | A M TK_OV i, o/1: 15//)E

2 B/'5 | 5 TK_END [, 0/1: 15 H/)E H

1 B/5 | A M LPWM . 0/1: = H1E

0 TRE

8.3. HMriEREFER(NTRQ), Huhk = 0x05

HHE| /5 # 2

B/5 | Timer3 BTG K, suhrjfe bler B F g E. 01 AZRAER

B/5 | Timer2 B rig K, sohrfe i er BAF s %, 011 AZRAER

PS5 |PWMGO - riE sk, s 2 et EAF g E. 0/l AERNAER

S| LR R ITE R, A R B AL S T . 0/L: AERAE R

/5 |ADC I IWrig K, M2 i E A IF RS E. 01 ANERAE R

/5 | Timerd6 (¥R, BhAn e ik A g E . 0/l AER/AER

/5 | PBO/PA4/PA3/PB6 (FHliih K, A7 2 il B A IF i EE.  0/1: AERAFR
/'S5 | PAO/PBS/PA2/PAT R WG R, A& B B A I RS . 0/1: ANERNAE R

¥

olr v w |bs oo |~
N2
iy
]
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8.4. TWTHE R FHER 2 INTRQ2), Hihk = 0x07

L |BIRME| 5 # R
7-4 (3
3 5 | TK_OV K iR, B2 hii i BA0IF g E. 0/l ANERAEK
2 /5 | TK_END Bl K, tohofe i@ i B0 s %, 01 AZSRAER
1 B/5 | LPWM K WTiER, A2 s E AL I RS . 0/1: ANZR/E K
0 TR

8.5. FG ik FET Ao (INTEGS), Hubk = 0x5D

hr | WIsRiE

iG]

R

A5

TRE .

HE

Timerl6 T WrZFik+£%.
0: EHZERA W
1: TREgiERH I

P
d

PBO/PA4/PA3/PB6 H ki 2k %
00: bTHZAIT B2 3K Hh i
01: LF-&iE Rk

10: FREZIE R B

11: fR¥E

P
i

PAO/PB5/PA2/PAT Wik ik ¥ .
00: bTHZAI B2 K Hh ik
01: LF-&iE Rk

10: FREZIE R B

11: fR¥E

TR

INTEN/INTEN2, INTRQ/INTRQ2 B WIEE, FrUl B A bW, — e BEMRETHERETUE.
BIf# INTEN/INTEN2 J9 0, INTRQ/INTRQ2 i J& £ vy & AE Ysifih %%

8.6. T TAEWAE
—ERAE I, UK TR T

(1) FEFPIHECEI B S 705 2 SP 2 47 SR E I HERRAZ A 45 .
(2) B SP KBy SP+2.

(3) AR WK A BT .

(4) KA 0x010 ZKEL K —4464
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i o"’

TWTSERE, K reti 8RB 1ORE R, HRA TARRAED T

(1) M SP FFfretta e MHEARAE it 2s F B IR AR P 38
(2) HTH) SP KB RN SP-2.

(3) &RTWHEZNEH.

(4) F—2AR 242 AT R e 4

8.7. FMTHI— PR
BUR 1. W INTEN/INTEN2 27 478%,  FF 5 L0 v b7 f 5 il iz
HIR 2. J5FR INTRQ/INTRQ2 %ifis.
B3 EREFH, A engint 184 s HARHED VT CPU KB Thag.
AR 4. R, RWORAES, BENTETFRET .
AIRS: MW RERRAT SR, REERT.

BT RE AR, TI{E ) pushaf 154 K{R1E ALU Al FLAG i 77as¥idls, JHAE reti 2 /1, 1 popaf
WRAER, — BB BRF:

void Interrupt (void) /| HikASE, BEANHEFRET,

{ I EHEEEN disgint [ARAS, CPU NG F32 P il
PUSHAF;
POPAF;
} Il RS EFIFEN reti, EEIPAT reti 5854 B KL E] engint KPRZS

* FEFEAREFPH, WA disgint 754 5% AT A Ik
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'j. PADAUK 24 fph i 8-bit MTP KB 1

8.8. f& i T4

5 FH 2 I TR A2 % B MERRAT i 25 CLORAF IR I B, — R W A1, RGP I 2200575 il
RIS BIRE R T I A B ep iy, VR, AbER WA pushaf & /20T HERAF At 25

void FPPAO  (void)
{
$ INTEN PAO; IIINTEN =1: 4 PAO #7203, 7= A ibrig sk
INTRQ = O; Il 15 INTRQ
ENGINT = ESEEY T
DISGINT 11452 4 Jei v b

void Interrupt (void) I iRy
{

PUSHAF Il T£6% ALU FIl FLAG Z7E8s

/I Wi INTEN.PAO 75 EFE P22 &I, WA= mT BLAIKT INTEN.PAO 25N 1.
/I 4n:  If INTEN.PAO && INTRQ.PAO) {...}

/I W INTEN.PAO —EE(ERRIRAS, #AT LA ES HIWT INTEN.PAO, DLnid 4 Wi AT .

If INTRQ.PAO)

{ Il PAO fHh e 7
INTRQ.PAO =0; // RAUEBRAX SIAL (PAO)

/1 (X:) INTRQ = 0; Il REWAE P W &5, A INTRQ = 0 — KA HR iR
I R E AT Re RN AR M AR BE R R KT, = AMNERREE
POPAF Il 5158 ALU F FLAG 2 17#s
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.l
i,

9. I/O¥wmH
9.1. 10 HIRF 178
9.1.1. 3w A BFHN G H#F A4 (PADIER), #ihk = 0x4C
fr | VisiE | BRI -
7 1 = B PA7 XUt . REMERBEIER. 1/0: BA 1 EH
A AN ARG AR, AR E AR, AR R .
6 1| one B PA6 B N RGMeE .  1/0: B 1 =
M AN S ARG AR, AN B E AR, AR .
5 1 RE | JAH PAS i NFI R 4iMelig. 1/0: A 1 15H
4-2| 111 | A5 | i/ PA4IPA3IPA2 B rlii N« RGMIER IR, 1/0: J5H [ 1¥H
1 1 R | BH PAL BTN ARG, 1/0: FA /1 15H
0 1 H5 | JAH PAO BN . REMBEMFWER. 1/0: HH [ FH

9.1.2. w0 B HEMAN )G &7 (PBDIER), #ihk =0x4D

hr | WIsEME | BE # R

7 1 RE | JEH PB7 #F M N ARG, 1/0: B 1 1=
6-5 11 H'5 | j5H PB6~PB5 7 fii N\ RGMBEA P ER. 1/0: BH /1 1FH
4-1| 1111 | RE | BH PBA~-PBLETMAMARGMEE. 1/0: JaH /1 {=H

0 1 5 | JaH PBO BN R IR g R. 1/0: B [ FH

9.1.3. ¥ H C HFHMAN )5 HEFF3(PCDIER), Hibl = Ox4E

fr | PIdRE | &I5 # B
7-0| OxFF | R'5 | JAH PC7~-PCO i AN ARG, 1/0: J5f [ =4

9.1.4. w0 D FFFA )5 & 733 (PDDIER), Hubk = Ox4F

AL | WItEME | /5 # B
7-2 - - R
1-0 11 H'5 | 5 PD1~PDO i r ANAI R 4imefig, 1/0: BH 1 5

9.1.5. ¥ O A/B/C HiE &5 (PA/PB/PC), Hihlk = 0x10/0x14/0x18

A | WIMRIE | IB # B
7-0 | Ox00 | /5 | #10 A/BIC [ 21 1758,
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9.1.6. 3 A/B/C 4l & 3% (PAC/PBC/PCC), Hihk = 0x11/0x15//0x19

L

HIMEME

# R

7-0

0x00

Ui 1 AIBIC 5| Z5 A7 8%« RS S 8% 5] 1Ay i N B HH A 2
0/1: %N

9.1.7. 3K A/B/C LhifE k| F S (PAPH/PBPH/PCPH), #ihk = 0x12/0x16/0x1A

L

HIMEME

# R

7-0

0x00

5 I AIBIC A il = 74 o FHORA il iy 11 4% 5 A _E-43r FRL BEL A {3 €
0/1: {#HEH

9.1.8. ¥i 0 A/B/C FHriZf| &7 (PAPL/PBPL/PCPL), Hsht = 0x13/0x17/0x1B

fir

HIUEME

B5

Ei:

7-0

0x00

B

B 1 AIBIC R AR B A7 4% o PR il i 11 4% S B0 iz FEL BEL AR {38 E
0/1: {#HEH

9.1.9. 3w D HIEHF 72 (PD), Hudk =0x1C

AL | WIdRME | /5 # B
- - N
- 00 | #/5 | %0 D MI¥UR A A h[1:0]
9.1.10. ¥#7H D | &F 2 (PDC), Hihk = 0x1D
fr | WEEE | BB # R
7-2 - ]
o | T D 4IRS . FRGE SO D 51 PD1~PDO A\ B R
1-0 00 BL/5
0/1: NIt
9.1.11. %K D _EiEH|FFE(PDPH), Hilk = Ox1E
fr | WIBRME | BRI # B
7-2 TR E
v | B D B AR . FORIE SN 1 D 51 PD1~PDO b H BN RE -
1-0 00 B/ N
O/1: I
9.1.12. ¥ D TFHEH|FFH(PDPL), Hilk = Ox1F
L | WIsRME | /5 # R
7-2 TR
o | BRO D R AR . FIOIERI 1 D 51 PD1~PDO i LB i) A .
1-0 00 25

0/1: EHIEH
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9.2.10 5t RIRE

9.2.1. 10 5| KI5

PFC460 [JL-FFrf 10 5| E A ME L5, T 16.
PFC460 1] PA5 5FHAth 10 —2, wi{EdEH At 51, JEFisfH .
KT IRFNRE TR, AIS % F L IOHD Z 47 2840 51 B o

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

16: 5] BIZEwh X 1R
9.2.2. 10 5| IA—R&ThEE

(DFA- HHIheE:
PFC460 i1 10 %IHill%Téﬁﬁﬁ%?‘ﬁ&?iﬁﬁ)\ﬁiﬁﬂiﬁ)\ At B e A

% 3 H i 75 17 2% (PA/IPB/PCIPD), % il %5 17 #% (PAC/PBC/PCC/PDC), I $i % ] %5 17 #% (PAPH/PBPH /
PCPH/PDPH)AI K $i7 2 1] 25 17 4% (PAPL/PBPL/PCPL/PDPL)EI’J&E F— 10 5| JEIER AT LASE ST D B A B h g
25| BB A OB IR N T RERS, IR TR R, B ] PXDIER 734788 AH NA I B0 75 N T RE

WK RALR, 85 ER R B Bk .

Ar R EEE RO 1 R AR, —E R L B B R AR R U, R ) B R e A

FPERIME . 32 11 93 0 PAO [ BE AL B %K
PA.O|PAC.0|PAPH.0|PAPL.O ik

X 0 0 0 AN, WA LR/ FhikE
N, A5 L
N, A5 Nh R
N, A5 LR R HRE
WAL, WA B N R R
TR DA &S E et ) o AN
: PAO WERLE X

RO | X | X | X

0
0
0
1
1

X | X |k~ |O|F
X | X | |+ |O

o
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(2) BEAR MR EETH RE :

o PECA6O 7EHIM A B, 53 E T LU SR SRR R 5. % T 7 KR R G051 I,
IR E B R, %179 PXDIER AR RLLR A .

() A H W ThEE:
210 fE AN 5] B, PXDIER FH RS ¥ 8 s .
B, 24 PAO FHRAE NN A 5] B}, PADIER.O B & & .

(4)BRBhEE ST ik
PFC460 ft] PBO. PB2~PB7 fE#i 45 Strong/Normal PR g i FT ik, F 7 AT i@ IOHD 27 17 28k 2

b 5 R R %

9.2.2.1. 10 ¥thIRBhRE /135 H| & A228 (IOHD), Hihk = OX5F

o |¥I%RE | BB #i &

7 0 K5 | PB7 IOH/IOL 35h[E yik#E.  0/1: Normal/Strong
6 0 H’5 |PB6 IOH/IOL IKahfE /1 +:.  0/1: Normal/Strong
5 0 A5 | PB5 IOH/IOL J35h[E yik#E.  0/1: Normal/Strong
4 0 H'5 | PB4 IOH/IOL KahfE /1 +¢.  0/1: Normal/Strong
3 0 H’5 |PB3IOH/IOL KkahfE /1i&+¢.  0/1: Normal/Strong
2 0 K5 | PB2 IOH/IOL J5h[E yik+%.  0/1: Normal/Strong
1 - RE

0 0 H’5 |PBOIOH/IOL 9KahfE /1 +¢.  0/1: Normal/Strong

9.2.3. IO 5#&E

(1) 10 ENETHAN
& 5 10 WABTF IR, Vin 5 Vil AL, &S TEREAREEES). 1ES% Vin f/AMEM Vil i K ME.
& BBy A B B S . R S 5 R AR S, AR E e

(2) 10 1ENECT4i NFNFT FF e i Th g
& [ PxC &F172%, ¥ 10 BN
@ /| PxDIER % f78%, XN AIALEN 1 PUA BN

& 771k PD Hi%AE H R 10 HFHE, PDDIER[7:2]7 5% ¥ N 0,
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Mo

(3) PA5 fEy PRSTB #ii A
& U:5E PAS NI
@ 5E CLKMD.0=1, f# PAS Jy4hih PRSTB i A .

(4) PAS PEm A JFl I K3 2 I B BCE I
& LFi{E PAS 5K LA L >33 Q HIf.
& PR G PAS NI

(5) N T ik IC A RIFHHAHE, & T RATAESEL IC VDD/GND 4 E 0.1uF MLz, [AI d W m it — 420
10uF HfEHEZ.

10.Timer / PWM 11H¥ 2%

10.1. 16 frit##E (Timer16)
10.1.1. Timer16 A4

PFC460 N & —> 16 fuf# i+ 4% Timerl6, HAHAEE A 17.

THECES I B 77 A7 25 TI6M[7:5RIERE, TERMEPi% R 16 {7 114 (counterl6) .2 |, T16M[4:3]0] % i}
BEEATTRMIAL L, A+1. +4. +16. +64 ZEPURMEI, ibit30E B E k.

T16M[2:01/H T-i& 4% Timerl6 1, ok H T 16 frit B asihr 8 267 15, it Fad i H A, Timerl6
AR W . ZHAAFA INTEGS.4, ALE#FE WA EF i ik 5 BRIt R -

16 fritees Hagn bit s, B pIa AT DU sttl6 $54W0E, TSI BE T LA dt16 #5475 6k

PIHARAF A o
stt16 command
T16M[7:5] - DATA Memory
T16M[4:3] >
@ l Idt16 command
Y
ﬁ:-l:é M Pre- 16-bit
U .| scalar » up —> Data Bus
E%ic = X 1= "| counter
S 1,4, Bit[15:0]
PA4 16, 64
Bit[15:8] M k) To set
U or interrupt
’ X > 1 request flag
T16M[2:0] 4 4
INTEGS.4

K 17: Timerl6 FibHE K
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10.1.2.

Timerl6 iHEE XAE.inc XA F . T16M E =AM ESH, B PMSHJUKE L Timerl6 K hilk,
B ASHRKE X Wids, 5 =S H0L 0 E T .

Ti6M 10_RW  0x06

$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| H—"Z%
$4~3: /1,/4,/16, /64 I B A
$2~0: BITS8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 Il =A%

il AT LUK I R GE 0 ZORORE L T16M S8, Bl 70T

$ T16M SYSCLK, /64, BIT15;

Il 1%EFE(SYSCLK/64) 4 Timerl6 4, 4 27216 M4 E #1742 — K INTRQ.2=1
Il i3 #2404t System Clock = IHRC / 4 = 4 MHz

I 1] SYSCLK/64 = 4 MHz/64 = 16 uS, Z14F 1S /74— INTRQ.2=1

$ Ti6M PAO_F, /1, BITS;
Il #%$% PAO 24 Timerd6 &0, 4 279 M4 —& INTRQ.2=1
Il &R0 512 4> PAO B & 7= 4 — IR INTRQ.2=1

$ TieM STOP;

Il 1% 1k Timer16 i+

a0 Timerle &A% T HE BHIE T, FWiRAERIR T DU T 7 F /.
FINTRQ_T16M = Fclock source + P + 2n+l

Hr, F & Timerl6 [mfeh i,

P /& T16M [4:3]fiEmi(tkln 1, 4, 16, 64);
N =2 EsRiEEmAL, Fltn. w10, A4 n=10.

Timer16 & H 5 [a)]

ME $INTEGS BIT_R B GX /2 IC BRIMED , H¥w T16M i1-5i#s BIT8 F=A i, # T16 14U\ 0

FFEE TS — b R 2R T 308 0x100 I & 42 (BIT8 M0 F) 1), 45 — kb e 133 0x300 I & 4 (BIT8
MO F 1) . FrPLdsE BITS it % 512 kAl . i5ER, WIRAAERBHEH% TI6M iHEEs&E, T
— R WS TE BITS M 0 48 1 & 2E .

WRKE $ INTEGS BIT_F (BIT M1 30 filik) i Hi%kE T16M it%iss BITS P24k, N T16 it

BONAE R B E) 0x200/0x400/0x600/. .. 15 & AL Al Bl % 52 INTEGS B 51L& B AL, iR LR E R,
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10.1.3. Timer16 #5788 (T16M), Hihik = 0x08

A

HIHG1E

]

B

000

Timerl6 ik £:

000: f¥H Timer16

001: CLK RZiH#h

010: frH¥

011: PA4 TFENY (MR
100: IHRC

101: EOSC

110: ILRC

111: PAO FEFEHT (OMERFAE)

00

B/

Timerd6 P B 20 73 s o
00: +1
01: +4
10: +16
11: <64

000

/s

IR . SRR PR S AR, R A TR
Timer16 {7 8

Timer16 7. 9

Timer16 17 10

Timer16 i 11

Timer16 17 12

Timer16 17 13

Timer16 {7 14

Timer16 17 15

N~ o o0~ WN B O
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10.2. 847 PWM i+#88% (Timer2,Timer3)

PFC460 W E 2 4> 8 it PWM fifif & i 2% (Timer2/TM2, Timer3/TM3), /Nt as i R4, LR B
Timer2 K360, TM2 fl{HE 152 %K 18.

MY

DT TM2C[7:4] F St 35 2 I 236 il ;- TM2C[3: 2] Sk £ Timer2 f%l . 77728 TM2S[6:0]H T-ik
PR EP A SALBE . ZF A7 2% TM2B RIS E i 2 4 B IR, M4 2 TM2B BE 1) B IRET, e B 234%
HENEE. 778 TM2CT T 1 B s HUE i 25 1 T 500

8 fir. PWM JE I 25 i) AR A J IR PWM BEaCm o Ji S 2 T e ] RS ;. PWM AR
AR E PWM Hi i 0%, PWM 3 ATLLY 6~8 fif.

» TM2_CLK
TM2S.7
TMZC[7:4lﬁ TM2S[6:5] TM2S[4:0] TM2C.1
CLK, \ l l l e s
IHRC, S [mem] pma] || sbi s iR
ILRC, s "
EOSC g i T = ﬁt%gﬁ ——————pTM2CT[7:0]
Cm , . .
OPA a 1,4, 1~31 > 5 |
pr0, [ =] 16, 64 & %> PB2/PBO
~PAO, s PA3 T
PBO
’ i
~PEO, R % 1 22— PB4
’ o2 S e — TM2C.0 code option
~PA4 / TM2B[7:0] # TM2C[3:2]=1
TM2C[3:2]

18: Timer2 iz [

Timer3 FAEHAEE S Timer2 2540, HE T #ELE Timer2 2 H—~ NILRC k% %%, 7 HE PWM
G T2 7E PB5, PB6 ¢ PB7.

A TM3C HILL[7:4] DK i i B NILRC, LASEHF 5 AR DO AL < i e i “stopexe” Fl “stopsys” .
NILRC #R¥% a5 2t ILRC SIS 8h, FHRMCE 4 e g, ¢ H N Timer3 firH . NILRC Al ILRC
#TE S IHRC A A, {H NILRC [f117 22 5K, Bt DA RR BEAe Al AR A ] H . 25 T A0 ¢ demo, 1514 FAE.

F P ] Ll A8 A P 16 5 OPA_PWM, 18 OPA LU 45 R e PWM BIE R4t , BRTEZS% OPA
.
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K 19 EoxH Timer2 JE R PWM AR e B

PFC460 - Tk
24 fih s 8-bit MTP 5E 8 B4

FE RS LR BT R FEI B R TR H B8 R TR
e iE 0 N oE I
OxFF 4 e \\\\\ OxFF 4 ! ox3F 4 .
REERE S S T / ! / '
LREERE / ! EREERE / .
> BT . B .
LR LR Wi wmr
LEEL Y T s 4
> I ‘ H > I T ﬂ L s i
B0 - AR L - Sfir s HrRPWMERS B — 6L HEPWMELS

19: Timer2 BRI AA PWM £ 1t E

10.2.1. Timer2. Timer3 fHR&F/7E5%

10.2.1.1. Timer2/Timer3 hfR&F73%$(TM2B/TM3B), Hhiht = 0x61/0x63

LT

%5

# R

0x00

Ry

Timer2/Timer3 R 27178,

10.2.1.2. Timer2/Timer3 &7 8 (TM2CT/TM3CT), Hili: = 0x29/0x2B

fr

FIEG{E

5

Ei: I

7-0

0x00

B

Timer2/Timer3 &} #547[7:0].

10.2.1.3. Timer2/Timer3 53 M A28 (TM2S/TM3S), Rtk = 0x60/0x62

i

FIEG{E

5

Ei: I

H

dn

PWM 73 #F i F% .
0: 811

1: 67 7 A2 CHREFFEIT TMx_bit £

00

Pl
d

Timer2/Timer3 I 8h 77 i s o
00: =1

01: =4

10: =16

11: +64

00000

pinl
dn

Timer2/Timer3 I3 4 8% .
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10.2.1.4. Timer2/Timer3 ¥l & f7238%(TM2C/TM3C), Hibk = 0x28/0x2A

fr | WIMRME | IT # R
Timer2 W ERJRIEFR Timer3 W ohik#t.
0000: & 0000: ¥ H
0001: CLK 0001: CLK
0010: |HRC EZ%IHRC*Z 0010: |HRC EjZ%‘ |HRC*2

CHIFE #3625 TMX_source ) (HFEFIETT TMx_source 24D

0011: EOSC 0011: EOSC
0100 ILRC 0100: ILRS )
0101: LLi i o101 [bHcwdmtt

7-4 | 0000 | E . N 0110: OPA (MbE#stz) Eoichith
0110: OPA (Lhig#sizD) bt 0111: NILRC
1000: PAO ( EFH#D 1000: PAO ( [FHi)
1001: ~PAO (T 1001: ~PAO (R
1010: PBO ( EFH# 1010: PBO ( EF¥#)
1011: ~PBO C( FF&IH) 1011: ~PBO C( FE&AD
1100: PA4 ( ETHM 1100: PA4 ( EFD
1101: ~PA4 CTFFEAD 1101: ~PA4 CFEEED
FHofih: B HAth: fRE
Timer2 %%+ . Timer3 % H % £
00: &K 00: {5/

o | 01: PB2 5 PBO 01: PB5

—— = S (th code option TM2C[3:2]=1 #%5&) | 10: PB6
10: PA3 11: PBY
11: PB4

L 0 S Timer2/Timtir3 *ﬁiﬁiﬁiﬁc%
0/1: FIHAEA 1 PWM .
0 0 e Ja H Tin:erZ/TimerS AR

0/1: F=HIEH
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10.2.2. f#H Timer2 FE4 2
R RS R, R A A 50%, AR R S A R, T LU T .

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

iXH,
Y = TM2C[7:4] : Timer2 itk i P g
K =TM2B[7:0] : L BRZFAF #8508 BME CHaEdD
S1=TM2S[6:5] : T Miaiis i (S1=1,4, 16, 64)
S2 =TM2S[4:0] : ZHiasfl (i, S2=0~31)

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

D> AR = 4AMHz = [ 2 x (127+1) x 1 x (0+1) ] = 15.625KHz

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

S MHIE = 4AMHz +[2 x (14+1) x 1 x (0+1) ] =1MHz

il Timer2 5 i 2 7 25 58 R B GIRR FP 40 R B -

void FPPAO (void)

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

TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 PWM, T4 =1, 54l =2
TM2C = 0b0001_10 0 _O; ARG &, HiH=PA3, &
while(1)
{

nop;

}
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10.2.3. f#H Timer2 =4 8 fir PWM &
Ak 8 it PWM IR, R TM2C.1=1, TM2S.7 =0, %3 RZEA &2 a0 R -

HHRER =Y + [256 x S1 x (S2+1) ]
e B = [(K+1) = 256] x 100%

X H,

Y = TM2C[7:4] : Timer2 itk i ep g

K =TM2B[7:0] : L BRZFAFA8 B8 HIME CHakdD
S1=TM2S[6:5] : Filsr#ias & Efl (S1=1, 4, 16, 64)
S2 =TM2S[4:0] : Ziiasfl (i, S2=0~31)

B 1.

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0111_1111, K=127

TM2S = 0b0_00_00000, S1=1, S2=0
> HHHZE = 4AMHz + (256 x 1 x (0+1) ) = 15.625KHz
> i b = [(127+1) + 256] x 100% = 50%

5] 2:

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0000_1001, K =9

TM2S = 0b0_00_00000, S1=1, S2=0
> R = AMHz + (256 x 1 x (0+1) ) = 15.625KHz
> HiHA HEE = [(9+1) + 256] x 100% = 3.9%

1§ Timer2 5E I 28724 PWM U B I 4002 7 1 R Frs s

void FPPAO (void)
{

.ADJUST_IC SYSCLK=

TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001;
TM2C =0b0001 10 1 O;
while(1)
{

nop;

}

IHRC/4, IHRC=16MHz, Vpp=5V

118 K. PWM, T =1, 4345 =2
HESG B, it = PA3, PWM B
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S

10.2.4. fHH Timer2 =4 6 fif PWM &
LR 6 it PWM R, R TM2C.1=1, TM2S.7 =1, #HE B RZEA 52 LA R -

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

A EH = [(K+1) + 64]x100%

XH,
Y = TM2C[7:4] : Timer2 itk i ep g
K=TM2B[7:0] : LIRZFAFEEEME (kD
S1=TM2S[6:5] : TisrAliesidE(d (S1=1, 4, 16, 64)

S2 =TM2S[4:0] : srHdsft (+idkfl, S2=0~31)

i1
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0011_1111, K=63
TM2S = 0b1_00_00000, S1=1, S2=0
> R = 4AMHz = (64 x 1 x (0+1) ) = 62.5KHz
S M EE = [(63+1) + 64] x 100% = 100%

Bil2:
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0000_0000, K=0
TM2S = 0b1_00_00000, S1=1, S2=0
D> AR = AMHz + (64 x 1 x (0+1) ) = 62.5KHz

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

10.3. 11 iz PWM %88 (PWMGO0/1/2)

PFC460 5 =/ 11 {7 1{) PWM 4 525 (PWMGO, PWMG1 & PWMG2). L PWMGO Al B 11 47 PWM
IR, HARPIE VAR, BEEE PWM Hith 10 nlE T

(1) PWMGO — PAO, PB4, PB5, PC2
(2) PWMG1 — PA4, PB6, PB7, PC3
(3)PWMG?2 — PA3, PB2, PB3, PCO
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10.3.1. PWM

PWM 7 (] 20) A — 3 (Teeriod = A E A Al—AN & 1A B 4G s O R (H2SEE) « PWM Y
AR EL P T 3 (fowm = U Teeriod), PWM (K] 73 #EZREL g T — NI 3 B BN 80 (N B2, 2N X Telock =

Treriod) o MbAL, FA AT LI FHAET 1T OPA_PWM, 1§ OPA B 45 SR Ae ] PWM SR H 1, B
&S OPA &

JE 3]

A

v

«— %l
e [ - Mnn
— .

hd
N Bk

20: PWM % ik
10.3.2. TR AFHE B
21 2 11 B4 PWMGO HIBELFHER] . AN (0B AT LU IHRC 5k R4 o, 257708

PWMGOC FIRik#H PWM [F)4 Hi5G . PWM & 3 i %547 2% PWMGOCUBH #il PWMGOCUBL R 5&,
PWM (] 5 25 bt B 27 1728 PWMGODTH 1 PWMGODTL 58 .

s e PWM

PWMGODTH () Sbi!s 7 LA AT v
wr_| : (a1 o) PWMGO0S.7
wr_PWMGODTL g A | 3 bits, l
—»HFE > 4R

(%) REEAT A - lL PWM PWM
JT === iR e TR
24
PWMGOS[4:0] PWM Al iy Fa
PWMGOS.7
PWMGOC.0  pwmMGoS[6:5] PWM 42{ir Ly o0
u PWMGOC.1
IHRCI 4 p ¢ ﬁ —> PB4
—_— 434 Iy AT
T | = N - 11 PWMI F % —> PB5
CLK %7 L4 - - > pC2
F 2 16, 64 1~31
—_— PWMGOC.5 ﬁ
PWMGOC[3:1]
: *E# 5
wr PWMGOCUBH PVX\Q%L(%_%% —3
’ 8 bits LR
WML Z a1 4z, HAKAIN0)
wr_PWMGOCUBL] ;@%&(1&) ﬁb
EE—

21: 1142 PWM ER28 (PWMGO) FEFAE P
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S

A
OX7FF.

Counter_Bound[10:0]

11-bit
Counter

Duty[10:0]

v

Time

Output . Time

Output Timing Diagram for 11 -bit PWM generation

22: 11 {7 PWM 28 (PWMGO) 4 Hi i Bl

10.3.3. 11 A7 PWM A3 -E AR
11bit PWM KIS A G LA R A RS H

PWM #itH#i# Fpwm = F clock source + [ P x (K + 1) x (CB10_1 + 1) ]

PWM 52t (I1A])) = (1/Fpww) x (DB10_1+ DB0 x 0.5+ 0.5) + (CB10_1 + 1)

PWM 52t (F4rH) =(DB10_1+ DBO0 x 0.5 + 0.5) + (CB10_1 + 1) x 100%

X,
P = PWMGKXS [6:5]: T4l (P =1, 4, 16, 64)
K = PWMGKXS [4:0]: Zp#idsfl (Fikfl, K=0~31)
DB10_1 = Duty_Bound[10:1] = {PWMGXDTH[7:0],PWMGXDTL[7:6]}, (x=0/1/2) &%k
DBO = Duty_Bound[0] = PWMGXDTL[5] (x=0/1/2)

CB10_1 = Counter_Bound[10:1] = {PWMGXCUBH[7:0], PWMGXCUBL[7:6]}, il %%
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10.3.4. 11bit PWM B AKX FFE
10.3.4.1. PWMGO #Z | & 8% (PWMGOC), Hiht= 0x22

Br

L

®5

#H R

7

0

B PWMGO0. 0/1: 1=H / EH.

6

PWMGO A& leas i RS

5

B PWMGO 8 H i 45 51 A2 75 ik
0/1: 1#H 1 AH.

PW
51

MGO itHH#siE%.
"EE PWMGO i1, &% PWMGO i1#U5, X Mu<EBhHE 0.

000

1 PWMGO %t -
000:
001:
010:
011:
100:
HA. R

A
PB5
PC2
PAO
PB4

/s

PW

0: CLK

1:

MGO i d .

IHRC 8# IHRC*2 (HFEFET PWM_source i)

10.3.4.2. PWMGO S & 745 (PWMGOS), Hihk= 0x23

¥IEGME

%5

# R

A

dm

PW
0:
1:

MGO KR,
M EONBEE 5 23 LU P A A
MO 0 PR A Tk

00

pinl
dn

PW
00:
01:
10:
11.

MGO Tii54ii
+1
+4
+16
+64

00000

pinl
dn

PWMGO 434

10.3.4.3. PWMGO (% LRz &7 788 (PWMGODTH), Hisik = 0x50

(VA

Il

]

# R

7-0

Ry

PWMGO 5% tL{EAL[10:3] -
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10.3.4.4.PWMGO 5% LKA B 728 (PWMGODTL), Hihk = 0x51

A YIs{E | w5 # R
7-5 - H5 | PWMGO (5= HfEAL[2:0] -
4-0 fRE

EE: PWMGO 5ZFHFFRNEE, B4S PWMGODTL, J§5 PWMGODTH,

10.3.4.5. PWMGO H% L PR &AL %7 7788 (PWMGOCUBH), Hhlik= 0x52

| WIgeE | 5 # R

7-0 - H5 | PWMGO [IRZAF#517[10:3] »

10.3.4.6. PWMGO vH¥ b FRAKAZ & A7 38 (PWMGOCUBL), Hilik= 0x53

hr | WIGRE | B i AR
7-6 H5 | PWMGO LRz F#M[2:1] -

S) HE | PWMGO R %1724 47[0].
4-0 - - TRE .

10.3.4.7. PWMGL | F A8 (PWMGLC), Hiht= 0x24

L | BIeE | IS # R
7 0 i JEf PWMGL. 0/1: 5/ / J5H

%
I

6 PWMG1 A pleds i RS

P
S

I PWMGL [k th 1 45 2R A2 15 S b -

5 o1, =m

5
o
S
d

PWMG1 #8815 %

H4EE PWMGL 14, E%E PWMGL iH3Us, XAMi<xABhH 0.

% PWMGL %t
000: A#iih

001: PB6

3-1 000 /5 | 010: PC3

011: PA4

100: PB7

Hith: R

PWMG1L &Rk .
0 0 BE/IS | 0: CLK
1: IHRC #i# IHRC*2 (%55 PWM_source #4i)
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10.3.4.8. PWMG2 | 728 (PWMG2C), Hil:= 0x26

fr | ¥IRRfE | BB # B
7 0 5 | A PWMG2. 0/1: 2/H /1 BH

6 - Hit | PWMG2 4 liasiin R

5 0 v | EFE PWMG2 (i B9 RR 1 S
S losa: B R

PWMG2 #8815 %
95 E PWMG?2 i3, % PWMG2 iH#UG, XM EzEhA 2.

B PWMG?2 #ith

000: A%

001: PB3

3-1 0 /5 | 010: PCO

011: PA3

100: PB2

Hit: {187

PWMG2 4

0 0 /5 | 0: CLK

1: IHRC #(# IHRC*2 (HFE/F &I PWM_source #1il)

10.3.4.9. PWMG1/PWMG2 7 & 728 (PWMGLS/PWMG2S), Hbhk= 0x25/0x27
fr | WI%GE | W5 # B
PWMG1/PWMG2 kit

7 0 R5 | 0 M EO8 e 1 o 25 LU 7= A v B
1: MU0 0 7= A rp il
PWMG1/PWMG2 T4
00: +1
6-5 00 HE | 01: +4
10: +16
11: +64

4-0 | 00000 | H PWMGL/PWMG2 44,

dn

10.3.4.10.PWMG1/PWMG2 5% RS HF 2% (PWMG1DTH/PWMG2DTH), #ilt = 0x54/0x58

hr | WIMGE | w5 R
7-0 | 0x00 HE | PWMG1/PWMG2 5% Ll £7[10:3]

10.3.4.11. PWMG1/PWMG2 1% LKA F FF #(PWMGIDTL/PWMG2DTL), Hihik = 0x55/0x59
b | MR | W5 # R
7-5 000 HE | PWMGL/PWMG2 5= fEAL [2:0] -

d

4-0 - - TR¥ .
EE: PWMGL 5 SRS E, BELE PWMGLIDTL, FE PWMGIDTH. X PWMG2 t5 [FE#E .
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10.3.4.12. PWMG1/PWMG?2 3 E FR B AL F A 2(PWMG1CUBH/PWMG2CUBH), Hbiik= 0x56/0x5A
b | WIRE | W5 # R
7-0 0x00 HE | PWMG1/PWMG2 FFR&F(FA3AL[10:3] .

4[]

10.3.4.13. PWMG1/PWMG2 ¥ _EBRIEAL 78 (PWMG1CUBL/PWMG2CUBL), Hsht= 0x57/0x5B

fr | WI%GME | BT #
7-6 00 H'5 | PWMGL/PWMG2 LRZFFe%07[2:1] -

5 0 H'5 | PWMG1/PWMG?2 LR %577 2347 [0]
4-0 - - TREH

10.3.5. W HAMEXE PWM B a6

F PR CLHPEAS 11bit PWM A= plds i i 9 % B AT SEIX 1 PWM 2. BL PWMGO #itd PWMO K&
PWMG1 %t PWM1 A%, (Timer2 X Timer3 tHa] 4y H A 17 B4 EIX A 8bit PWM i, HJEPE 5 K
L, REEMEER) , BESEZUT:

#define dead _zone R 2 I T PWML B2 5T RIBEIX I TE], A& ek
#define dead_zone F 3 I AT PWML R REIEZERIZEIX ], Al &g

void FPPAO (void)

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

Byte duty = 60; I RFEPWMO 155
Byte _duty = 100 -duty; I ARFEPWML 157

[[RET R RIS Tk AK I& Eﬁ— ﬁ J: IgE & ‘J_:" ? Hﬁ R )

PWMGODTL = 0x00;
PWMGODTH = _duty;

PWMGOCUBL = 0x00;

PWMGOCUBH =  100;

PWMG1DTL = 0x00;

PWMGI1DTH = _duty -dead_zone F; // A duty 75 PWM1 FF&#2Z )G FIFE X ]
PWMGICUBL =  0x00;

PWMGICUBH =  100;

I DL EISCEE T PWM 2 B

[[FFREFFRFAT AT XTI KKK 'tfﬁj ll:B f‘?ﬁ?” *hkkhIRIIRRIII*III*KKR

$ PWMGOC Enable,Inverse,PA0,SYSCLK; /I PWMGO Hirt PWMO 3 PAO
$ PWMGOS INTR_AT_DUTY,/1,/1;

.delay dead_zone_R; Ik H delay 177 20 PWML _ETHE 2 BT LX)
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$ PWMG1C Enable, PA4, SYSCLK; 1 PWMGL1 it PWM1 JJE 2 PA4
$ PWMG1S INTR_AT_DUTY, /1, /1;

[P RS SEXT RIS KRR, ABDIRFAEES) *roosr]

While(1)

{ nop; }

PLEFRF AR PWMO / PWML T2 001E 23 Fix.

PWMO

PWM1

Dead Time <

A
KX

K 23: PIEKE AN PWM YR

Pl Mg e 7 dead_zone R il dead_zone_ F [EUE I T PWML i FERG/ 5 FE X B 18] K5
# 12 R VA FBE X Tk S et B 2% . Hid, 45 dead time = 4us, ] PWM1 & HL PR/ 5
%4 4us IBEKX .

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: FEIXIR S % B0l
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10.4.

10.4.1.

dead_zone_R #il dead_zone_F 7FZIL[EIAL G A RETS B AR IFE X I [0] o 5 FH P A SEL 18 8 L Ath 2F [X B
i), &7 dead_zone_R Al dead_zone F 75 E4F & LR 44

dead_zone R dead_zone F
1/2/3 >1
4/5/6/17 >2
8/9 >3

% 13: FEXSEHN

11 A7 SULED LPWM 1% (LPWMGO0/1/2)

PFC460 W& —41l=# 11 {7 SuLED (Super LED)ff{} LPWM 4 k2% (LPWMGO. LPWMG1 #I
LPWMG2). & #fn vt a0 F

® | PWMGO - PAO, PB4, PB5, PB6, PC2
® | PWMG1 - PA4, PB6, PB7, PC3
® [PWMG2 - PA3, PA5, PB2, PB3, PB5, PCO

Hdr, LPWMGO0 5 LPWMG?2 FL=4 i [ PB5, {EAA] —# [EH %4 LPWM T PB5;
[, LPWMGO 5 LPWMG1 2% i 11 PB6, {HANH] — 3% [EN %t LPWM 3 PB6.

LPWM %

LPWM fiithig % (Bl 24) H— W3 (Trerioa = IFA]JE D AT—> J S0 B 5 th v FESP A ISP [R] (28 LED
LPWM % HH (1) 55 26 B T I & (firwm = 1/ T period) o

LPWM Period

LPWM Output

LPWIM Duty Cycle

Clock

K 24: LPWM %I
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10.4.2.

AR

Kl 25 FronZ#40 SuLED 11 {7 LPWM A= plids BREAF A AE R . 1X =20 LPWM A= i a4 FH 3 A
Up-Counter FI &y 57 Sk = AR I 25 Fir L LPWM JE A IR A CE TR & [F2E 1, 45 mT L2 IHRC
HE RGN, LPWM 15 550 H 5] i@ LPWMGXC i fas Kik#. LPWM HEFIEAE LPWM LR &
AR ZFAZ AT, & LPWM SR 525 Lh i & LPWM 5 25 E R AU 5 A7 A R E

£ LPWMGO @EIERIISH N AT OR A1 XOR #2451 & T 724 HANEE S 315 S IX B =32 59
S8

BEAh, AT BOE I I FE £ T OPA_PWM, {if OPA LLEZ R et LPWM BB R, Bk
H5% OPA HTi.

WR_LPWMGODTH

WR_LPWMGODTL

WR_LPWMG1DTH

WR_LPWMG1DTL|

WR_LPWMG2DTH

WR_LPWMG2DTL|

System Clock, LPWMGCLKI[6:4]
HRC,
LPWMGCK!/2,
LPWMGCK/4,
LPWMGCK/8,
LPWMGCK/16, Selector
LPWMGCK/32,
LPWMGCK/64,
LPWMGCK/128
WR_LPWMGCUBH LPWM Counter o .
upper bond . LPWM interruptrequest
(MSB) 11- Bits d Halt Wak oPA
LPWM and Halt Wakeup
. Up Counter
WR LPwMGcuBl LPWM Counter 2bits
= upper bond
(LSB)
LPWMGOC[3:1]
0

LPWMGO ) LPwmo_ | X 0 MUX 0 P8
Duty Value |20t Il Compare LPWM1 | g PC2
(MSB 8 bits) Duty & LPWMGO | b MUX 1 MUX @ 0

Value Output o] 1 A Selector PAQ
Buffer Control LPWM1 | p N 1 N MUX PB4
(11 bits)

LPWMGO |, LPWMGOCA] 9 d PES
Duty Value  [*** T (LPWMG11=PB6)
(LSB 3 bits) LPWMGOC[O] OPA_PWM

; LPWMGOCES] LPWMG1C[3:1]

LPWMG1 |8 bits i Compare MUX . 0
Duty Value Dayy & LPWMG1 Pag
(MSB 8 bits) v Output LPWM2 1 mux, @ 0 PC3

Control K
Buffer Selector
N 1
(11 bits) D N Mux M
LPWMG1 |3 pits o 1 PB7
Dty Vanes LPWMG1C[4] k.
(LSB 3 bits) OPA_PWM
5 LPWNGICIS] LPWMG2C[3:1]
LPWMG2 8 bits
® PB3
Duty Value c Mux 0 PCO

MSB 8 bits ompare 1z .

( J ‘?Tw &  LPWMG2 1 = [AILES 0 PA3
alue Output N Selector
(f“”g;sr] Control D ! N Mux B2

LPWMGZ |y LPWMG2C[4] e 1 PAS
Duty Value PB5.
(LSB 3 bits) OPA_PWM (LPWMGO!=P B5)

LPWMG2C[9]

25: H&4] SULED =% 11 fi LPWM A=k 2t FHE &
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l-?“

| —_,

A
OX7FF
Counter_Bound[10:1]

Duty[10:0]
» Time
A
Output Time
Output bit LPWM generation

26: 11 fiz LPWM A= % 588 H it 5 1

10.4.3. 11 f7 LPWM B iTHE AR

LPWM mﬂjﬁﬁ FLPWM = F clock source & [ P x (CBlO_l + 1) ]

LPWM 522t (BFE) = (1/Fipwwm) X (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

LPWM %2t (BH4rH) =(DB10_ 1+ DBO0 x 0.5 + 0.5) = (CB10_1 + 1) x 100%

XH,

P=LPWMGCLK[6:4]; #i4#i P=1,2,4,8,16,32,64,128

DB10_1 = Duty_Bound[10:1] = {LPWMGXDTH [7:0],LPWMGXDTL[7:6]}, (x=0/1/2)  H=Lk
DBO = Duty_Bound[0] = LPWMGXDTL[5] (x=0/1/2)

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0],LPWMGCUBL[7:6]}, il %%
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TR

10.4.4. 11bit LPWM ¥ 83055758
10.4.4.1. LPWMGO #Z i & #48(LPWMGOC), #ihk= 0x0C

A | WIdR1E | IB ik
7 - - FREH
6 = His | LPWMGO A i 255 HOIRAS

HeFE LPWMGO F%a i 45 R 15 Sl -

HE .

5 0 AN o fEHE R
LPWMGO % Hi%k+.

4 0 HE | 0: LPWMGO %t

1: LPWMGO XOR LPWMG1 5{# LPWMGO0 OR LPWMG1 Giliit LPWMGOC.0 f7 ki)

LPWMGO % it oy %

000: %15 H

001: PB5

010: PC2

011: PAO

100: PB4

101: PB6 ({Ud&EH T PB6 A H1E LPWMGL %t
HoAth: fRE

3-1 000 w5

LPWMGO % H T #% .
0 0 /5 | 0: LPWMGO XOR LPWMG1
1: LPWMGO OR LPWMG1

10.4.4.2. LPWMG1 ##|&F 4 (LPWMGIC), Hihk= 0x0D

A | WItRE | WIB ik
7 - - R,
6 - Hiz | LPWMGL A s asim R A,
e | EFE LPWMGL R H i 28 R 75 S

5 O W% | on, Rz,

LPWMG1 %t ik %
4 0 /E | 0: LPWMG1

1: LPWMG2

LPWMG1 % uify 11
000: %15 A

001: PB6

3-1| 000 | B%/5 |010: PC3

011: PA4

100: PB7

Ixx: {R¥

0 - B | R
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10.4.4.3. LPWMG2 #=#l| % 785 (LPWMG2C), Hilk = OXO0E

A | WIdR1E | IB ik
7 - - R
6 - His | LPWMG2 A 285 HOIRAS

R LPWMG2 HfhrH B45 527 It

i P
2 O | B | on. mim A

LPWMG2 %t ik +%:
4 0 /5 | 0: LPWMG2
1: LPWMG2 =2

LPWMG2 i Hi ity 132 4%«

000: i tifs H

001: PB3

010: PCO

3-1 000 B/ | 011: PA3

100: PB2

101: PA5

110: PB5 ({Wi&MT PB5 A& H{/E LPWMGO #i i)
111: {48

0 - | | R

10.4.4.4.LPWMG B8/ & 73 (LPWMGCLK), #iht = 0x67

fr | WisRtE | 5 R

LPWMG 1EH/ JaH -
7 0 HE | 0: LPWMG =H
1: LPWMG J5H

LPWMG I 5434 .
000: +1

001: +2

010: +4

6—4 | 000 W5 | 011: +8

100: +16

101: +32

110: <64

111: +128

3-1 - - R,

LPWMG I #ii 5.
0 0 5 | 0: REGH5
1: IHRC =% IHRC*2 (i code option LPWM_Source &)
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10.4.4.5. LPWMG i3 F IR AL 78 (LPWMGCUBH), il = 0x68

fr | BgRiE | BT Ejiip)

7-0 - HE | LPWMG L[R#&Ff74. 7[10:3].

10.4.4.6. LPWMG T+ b fRIKAL &7 A28 (LPWMGCUBL), Hilik= 0x69

A | isE | 5 iR

7-6 - RE | LPWMG LRz 788, fr[2:1].

5-0 | - - | .

10.4.4.7.LPWMG0/1/2 5% AL /78 (LPWMGXDTH, x=0/1/2), Hiht = 0x6A/0x6C/0X6E

fr | ¥gRiE | S5 R

7-0 - H5 | LPWMGO/LPWMG1/LPWMG2 5% Eufi. £2[10:3].

10.4.4.8. LPWMGO0/1/2 573 L&Az 27788 (LPWMGXDTL, x=0/1/2), #ilt = 0x6B/0x6D/0X6F

hr | VIgRME | BB i
7-5 - H5 | LPWMGO/LPWMGI/LPWMG?2 (5% bt . £i2[2:0].
4-0 - - | R,
R DAUEE N LPWMGK (578 KA B 4738, 5 AN LPWMGX 7 thm i & f24s.  (x=0/1/2)

10.4.5. HHEFMEX K LPWM BEFEIEH

T PFC460 J:45 ) 11 bit SULED LPWM 454y, fERA LPWM2 %t . LPWMO 5 LPWM1 Bl 5 i

LPWMO et tEdat, KRG W EAMTAEIX LPWM BT . R~ R

#define dead_zone 10 /I ZEXHESTE] = 10% * (1/LPWM_Frequency) us
#define LPWM_Pulse 50 Il ZHAEX LPWM 525N 50%
#define LPWM Pulse 1 35 Il ZHAEX LPWM 525N 35%
#define LPWM Pulse 2 60 Il ZHAFEX LPWM 525N 60%

#define switch_time 400%2 [/ Ik il e A P e B SV E g )|
1% AP IEZ0 =42, switch_time Moy LPWM IR %50. b LPWM J&#: 1/2.5KHz = 400 us, #]

/¥t 6] A 400%2 us

void  FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V,;
W iiaiaiehataidd Fﬁilﬂ% l"j%th B e

/R 4R Y B o=l A ———
LPWMGODTL = 0x00;

LPWMGODTH LPWM_Pulse + dead_zone;
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LPWMGI1DTL = 0x00;

LPWMG1DTH = dead_zone; /I LPWMGO 5 LPWMGL ®8i)5, LPWM 5=75EL
Il 5 LPWM_Pulse%

LPWMG2DTL = 0x00;

LPWMG2DTH = LPWM_Pulse + dead_zone*2;

LPWMGCUBL = 0x00;

LPWMGCUBH =  100;

I---- Gi—BLE LPWM B 8 2 73 A --mmmmmemmmmmee-

$ LPWMGCLK Enable, /1, sysclk;

[[-====- i 7% 1

$ LPWMGOC Enable,Inverse,LPWM_Gen,PAO,gen_xor; // LPWMGO 5 LPWMG1 ®B)5, M
" PAO A s 1 1 A

$ LPWMG1C Enable, LPWMG1,disable; 1 LPWMG1 Aty
$ LPWMG2C Enable, PA3; /i LPWMG?2 PA3 %t
while(1)

{

//******** «QJ& |J_:l‘ %’ t{: kkkkkkkkkkkkkkkkkkkkhkkkkhkkkkkkhkk

11 O) A Le i Gl g LRI E I SEDCI 2K, SIS AR U
I 575 KA/ : 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = LPWM_Pulse_1 + dead_zone;
LPWMG2DTL = 0x00;

LPWMG2DTH = LPWM_Pulse 1 + dead_zone*2;

.delay switch_time

I /R 35% — 60%

LPWMG2DTL =  0x00;
LPWMG2DTH = LPWM_Pulse_2 + dead_zone*2;
LPWMGODTL =  0x00;
LPWMGODTH = LPWM_Pulse 2 + dead_zone;
.delay switch_time
}
}
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i ""

FRFEFE T, [H 5 A ERE XN LPWMO/LPWM2 3N 27 Fiim .

L
Dead Zone
. )% -

LPWM2

LPWMO

K 27: PEE AN LPWM 32

P4 5 4% B S ) LPWMO/LPWM2 R ] 28.

LPWM2
N 4
3@) 095 @

LPWMO

28: M E AN LPWM P
ATCUREL, FiRGIRERT A, HIEX WAL LPWM [FINAE .. 27 FHE LPWM FRAREIZEX, XFEK
AR 5%y ) Inverse BIAT . f:

$ LPWMGOC Enable,LPWM_Gen,PAO,gen_xor;
$ LPWMG2C Enable, Inverse, PA3;
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11. 5¢BRThRE
11.1. EEBeaR

PFC460 W& —MgfFLhicas, WfAE il 29, & n] DL B N N i 2 (B AS 5 K/ o AT LR i
Masg, —MRIERA, H—MeffiN. EfMAHZTFF4H GPCC.0EH; i H GPCC[3:1] ##.

.l
i,

B2 s b Hh P 25 9T A

(1) H1 GPCC.6 BLHLH! %

(2) Hi GPCC.4 ML 5 52 5 Sl

(3) H1 GPCC.5 & /& 75 i Time2(TM2_CLK)KA¥4i 5

(4) tH GPCS.7 i+ 2 4 th 2] PAO:;

(5) FEHEHIE S

(6) 511 %25 PWM % th, HAHEIES % GPC2PWM 2 f£4%.

16 stages

GPCS[3:0] —x— MUX
\
GPCC[3'1] VinternaIR
PA3 »00
PA4 »00 M To request interrupt
Bandgap >01 U
01 X
PB6 »10 GPCC.6
PB7 »10
PAO > 110
To
PAO
0
PAO/ PA4 —>1 GPCS.7

! f

Code Option: GPCC.0
GPC_P_In

29: LUACHAE 1T KA
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11.1.1. LB #F88 (GPCC), Hbhk= 0x35

fr WIEE | /5 i B
Je F B 28

7 0 S |0/l ERIEM
MU E A,V [F v E AR R A AR SR ST A, DAB kR L
Phias gt o

6 - HEe | 0: IEfA < fifA

1. IEfIAN > @A

IEPE LA 45 2 75t TM2_CLK SRFEHH .
5 0 B | 0: HWEHS A R A TM2_CLK KA % H

1: ELEBRA4E SR TM2_ CLK SRS

B LA 2 i HA A 25 S 1 S Al 1 o

4 0 BEIE | O: PR 4 S Rkt

1. PR B4 52 R

bk = a5 S PN S

000: PA3

001: PA4

010: H# 1.20 V Bandgap 2% HiJE

3— 1 OOO ii’/g 011: VintemaIR

100: PB6

101: PB7

110: PAO

111: {38

169 LU 3% IR S N R R

0 0 ij:;/—‘%' O: VinternaIR

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

11.1.2. HESHEFEFFIE(GPCS), Hibk = 0x36

A WRE | 5 # R
teicsstm i H A (B PAO)
7 0 H5 |1 0/1: EHIE
FERCEIX — 7 J5 H EUE A St 2 PAO 2 1l Bl OPA A A, LLBERIE TR,
6 0 e P demefig 5 . (gpec.6 KA HL P AR fh i) 74 A i)
0/1: fF=HIEH
5 RE | GRS WU Vinenal R 5 1 170 o
RE | EFEHEERZE R Virena r ALK TEH .
. ERELEARSHEHIE Vinena ro
3-0 0000 Ry o
0000 (HAAlK) ~ 1111 (Her)
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NS

11.1.3. WEERMK PWM &5 FHF2{(GPC2PWM), Hihk = 0x43

hr | WIRE | BT # R

7 0 R | tfessss fimk] TM2 PWM . 0/1: 15 F/E

6 0 5 | Epegsst B TM3 PWM it . 0/1: 15 FE H

5 0 5 | Eegegsst B PWMG2 PWM #i . 0/1: 15 F/E H
4 0 5 | Efegsst B PWMGL PWM #i . 0/1: 15 F/E H
3 0 g | e ge st Bash] PWMGO PWM #i . 0/1: 152/
2 0 W5 | Eeiegest Bk LPWMG2 PWM 4t . 0/1: 15 A1
1 0 5 | Eegsst Bah LPWMGL PWM #it . 0/1: {5 Fl/)E
0 0 5 | Eegsst Baad LPWMGO PWM #it . 0/1: {5 Fl/)E

Eeieasdatl PWM S REE R 25 N R, S ssmbisgs N 1 5, PWM EiEfE,; SR N 0
i, PWMKEHH . Wik 30 s

PWM Output

GPC Output

30: thEAs 45 REEH PWM it
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'j. PADAUK 24 fph i 8-bit MTP KB 1

11.1.4. W%B%%%EEEE (Vinternal R)

W%B@%EEH—S Vinternal R 1 — 3 & L FHZE A%, 77 DL &5 47 28 GPCS[5 O]ﬂ%llﬁﬁﬁgﬁ{ﬁy {E.y\
(1/32)*vDD #| (3/4)*VDD. &F17%% GPCS W7 4 47 5 FKIEFE Vinerna r IR ARAKAE;: £7[3:0]/ Tk
PFERITELR R K, X HJE K2 I Vinernal r B3 A I (RAE L 4 16 Z2405 .

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

16 stages
VDD
L /@6—0 o
GPCS.5=1 GPCS4 0
GPCS. 5-W GPCS.4=1
GPCS[3:0f—=p MUX

!

V internair= (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 {4575 (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
o0 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

K 32: Vinemar f1F% (GPCS.5=0 & GPCS.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

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

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~

K] 33: Vinemar 18451 (GPCS.5=1 & GPCS.4=0)

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

16 stages
VDD

i

GPCS.5=

GPCS.5=0
L

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

K 34: Vinemar TE{F#:i% (GPCS.5=1 & GPCS.4=1)
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j' PADAUK 24 fh B 8-bit MTP S8EI B F il
11.15. fFRAkER
Bl—:

jﬁ% PA3 j‘jﬁliﬁﬁ}\*u Vinternal R E/:] EEE%J(18/32)*VDD {/E%Eiﬁj\ovintemal R ji?%i GPCS[54] =2b’00
FIRCE 773, GPCS[3:0] = 4b’1001 (n=9) A5 % Vintemair = (1/4)*VDD + [(9+1)/32]*VDD = [(9+9)/32]*VDD =
(18/32)*VDD KIZH% H )k

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

GPCC =0b1_0_0_0 000 O; Il B 2s, fusN: PA3, IEHIA: Vinemar
PADIER = 0bxxxx_0_XXX; I 15 PA3 Bir ANBi bR (x: HHEFHT)
o

$ GPCS Vbp*18/32;

$ GPCC Enable, N_PA3, P_R; I N_xx &ffN, P_RREFBIERMAZNLSEHIE
PADIER = Obxxxx_0_XxxX;

Bl

Ji*% Vinternal Ryﬂﬁl?ﬁﬁ])\, Vinternal R E‘]EE}_’E%(ZZI4O)*VDD, li:f% PA4 %Eﬁﬁ)\y Hﬁiﬁ%’%[ﬁl‘]%%&*&@ﬁ
Hi#) PAO. Vinema r i ERMECE 75X “GPCS[5:4] = 2b'10” 1 GPCS[3:0] = 46’1101 (n=13) 753
Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

GPCS =0b 1 0 10 _1101; Il #itHE) PAO, Vinemalr = VDD*(22/40)

GPCC = Obl_O_O_l_Oll_l, I &*&‘T@iﬁﬁhﬂ, ﬁiﬁ)\:VintemalR; J__Eiﬁ)\:PA4
PADIER = 0bxxx_0_XXXX; I 15 PA4 BUr NB bR (x: B HE)
s

$ GPCS Output, Vbp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /| N_RREFEMMARLNIESHHBIE, P_xx £IEMA
PADIER = Obxxx_0_XXXX;

R ik PAO MBS R, GPCS 2520 PA3 Hf F At Thse, (HAFEISLPR IC )
RE, VELE DT I BT X ML
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')” PADAUK 24 il s 8-bit MTP 8% B Hl

11.1.6. fEFHLLBEEA Bandgap % B R4 s

Mk Bandgap 2% B A s o] AR At 1.20V , & 0] DA AR FL IR FL R 7K. 1% Bandgap 275 HiE
AT DL A N 22 A1 IESIN Vinternal R EEE e Vinternal r I FLYE /& VDD, HFIHH%E Vinternal r HL £ 7KF-F1 Bandgap
S WK, BT LARIE VDD HHLE -

WHE N (GPCS[3:0]+#k#]) J21ik Vinternal r S IZIT 1.20V , A4 VDD [T 5k 7] LLE L T 41 5

X+ Case 1 M &: Voo=[32/(N+9)]*1.20 volt ;
%}F Case 2 i &: Voo =[24/(N+1)]*1.20 volt ;
%}F Case 315 : Voo =[40/(N+9)]* 1.20 volt ;
%}F Case 4 1fi=: Voo =[32/(N+1)]*1.20 volt;

M—‘:

$ GPCS Vpp*12/40; /I 4.0V *12/40 =1.2V
$ GPCC Enable, BANDGAP, P_R; /I BANDGAP =Z N, P_RMARIEMAZHNESE EIE
if (GPC_Out) Il BER GPCC.6

{

1 4 Vpp > 4V

}

else

{

Il 4 Vop < 4V

}
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‘j PADAUK 24 PR 8-bit MTP XEI B 1

11.2. VDD/2 fmE HBEf=4 5

i o"’

PFC460 #2flt—A~ VDD/2 i & =28, AIE VIR & on 23 ) COM Thag, JF HEAPA S 3L
A%l VDD/2 #ith 51 . LCD_B01256 %7~ VDD/2 i & L% 73714 PBO/PB1/PB2/PB5/PB6 iX 1132 51 il %
H, [FF, LCD_A034_B01 N/~ A PAO/PA3/PAA/PBO/PBL iX 1137 51 fl. i%ThAE AT LAl it %577 4% MISC.4
kB E B, JE i MISC.3 34 H I .

ZTREFAAR(MISC), Hihk = 0x49

(0 HIGE{E S A= R
4 0 Rz fffE LCD &7~ VDD/2 Thek. 0/1: &/ / BH

3% VDD/2 % H B .
0: LCD_B01256, f% PB0/PB1/PB2/PB5/PB6
1: LCD_A034_B01,% PAO/PA3/PA4/PBO/PB1

w
o
|
n

COM 3 I3 id 3 N A (PAC X | PBC.x=0)#k itk VDD/2 HLIE . {3 8 B¢ M b4/ T 4z i
PxPH.x / PxPL.x fI% 5% N\ PADIER.x / PBDIER.x i 1l4 i HE 52 2 TPt B 35 B T anfa f F b ohag .

COM i I ¥t T g 55 FUAd IE 3 (1 10 —#F.

VDD

— VDD/2

GND

R e =
R T =

|

|

51 B A H R AL

-

R, =

S BRI

|
|

SR AR AL

Kl 35: i VDD/2 fi & HiE = AR 35
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24 fuh PR

PFC460 - Tk
8-bit MTP XEI 8 H-Hl.

11.3. BEBUKER(OPA)EH

PFC460 W B —/MNzH k2 (OPAREL, HILAR E i N EAR. E8RCRESA PR K580, —
e OPA HhE#s i, 55— 2 OPA UK,

OPAC[4:2]

PA3/OPIN- —»(000 PADIER.O
PA4/OPIN- —»{001
Bandgap ——»{010

—*011
PB6/OPIN- »(100
PB7/OPIN- »101 PAO

/ pad J_l
PA4/OPIN+ >

H OO
(=3 Sl =]

$ Vinlema\ R
OPAC[1:0] j

——» To GPC

— " ToADC

1
TM2_CLK —*To TM2
M2 CLK

— 1> OPAC.6

—*To TM3
OPAC.5

36: OPA fififf [EIHE

2 P R OPAC.7 31T OPA B, 10 3 [0 PAO ¥R OPA [ . A Al DAZE UK #e i = T @
ik GPC B ADC M| E4l PAO H /%, AT DAZE ELi g4 2 N B EL PAO 8 OPA L4555 .

11.3.1. OPA it
ORI AR B FR A OPA ELias i, OPA [ N4t 2 81347 A5 % 42 (PAO) . fEIKAR AT,

F AT BLJE A PADIER.O M\ OPAC.6 Hisz U LA 4 S 5 LA #% (GPC) KBk OPA ¥ LA 28 SRt v LAVE N TM2

8¢ TM3 T

AL, H AT BLIERE GPC R NS B K Vinemair 1E9 OPA IEfi N2 —1E NS L.
FEFIET“OPA_PWM" /&5 HH OPA Lbi a8 B 14 45 R4l PWM . & LThRES, 24 OPA fi
HEERN 1, PWM 514t il ok, PWMRESHH . WK 37 fix. HIEEX 8bit/11bit PWM ¥

A%

PWM Output

OPA Output

LML

[ 11

K] 37: OPA Lt#gsi\am PWM %t
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PADAUK 24 fih 52 8-bit MTP REL B Hl

S

11.3.2. OPA UK HER

OPA 153 — Fh a5 IFRONTIOR B, B/ 2 — SRS R R A S UK A8 2 EARIC B N — N IR
KA, PAO BN — MBS 51 . 15 1R Z4E4E R PADIER.O LABS LU L.

PAO ] LIHELE FEAF 4 ELE A% (GPC)E ADC (AN, [Ptk OPA F%a i B AT LU GPC i#E4T L, thim]
LAH] ADC #EAT I & .

11.3.3. OPA ##|% 7% (OPAC), bk = 0x33

A | VIsRE | B/I5 # R

JAH OPA. O/1: 15/ / JBH

7 0 RIS | U B E e FIEE, IR A S N 5] B BB AE DA IR 10 TR
THVER, 24 OPA ¥t 4 s FHIE, PAO K4k 4 Buss i
OPA LR # B A R 45 1

6 - Rk | 00 IEfN < FfA

1. IEFIN > A

1 OPA iyt (1) L5 R R 15 B TM2_CLK SRAFE i H
5 0 B | 0: HUELEE R TM2_CLK KA

1: b as B H TM2_ CLK RAEs

IEFE OPA ffr N ISR IR

000 : PA3

001 : PA4

010: W#B 1.20 V bandgap 2% HiJE

011 : Vinternal R

100 : PB6

101 : PB7

11X: R

P OPA IEHI NI RIR

00 : PA4

1-0 00 /5 | 01:GND

10 : SRE T B Vinemar (5% GPCS %47 4%)
11 : {#%

4-2 000 | B¥UE

11.3.4. OPA Ri{A% 7% (OPAOFS), Hiit = 0x34

hr | VIERE | IS # B

7-4 - - | RE
14 OPA (1) 2K 3 7K
0000 : +1ImV 1000 : -1mV
0001 : +2mV 1001 : -2mV
0010 : +5mV 1010 : -5mV

3-0 0000 | /5 | 0011 :+10mV 1011 : -10mV
0100 : +15mV 1100 : -15mV
0101 : +20mV 1101 : -20mV
0110 : +25mV 1110 : -25mV
0111 : +30mV 1111 : -30mV

Page 84 of 115



¥

i o"’

PFC460 - TMV%%

PADAUK 24 fi 52 8-bit MTP KRB B 7l

11.4.

BEH-H PR EER(ADC) BRI

ADCC [5:1]

{X] PD1/ADZ8
[>¢] PDOVAD2T
[ PCT/AD26
[3] PCG/AD25

ADCM[3:1]

v

=
Iy
=]
=
=]

3] PC5/AD24
[ PCAIAD23
{¥] PC3/AD22

3 R
akE (SCLK)

=
=
=
-y
=

ADCCLK [3] PC2/AD21

[3] PATIAD20

=
=
=
=2
=]

A 4

Vi
HRERiES

[3{] PAGIAD19
[] PASIAD13
] PA2IADTT
3] PA1/AD16
[3¢] PC1/AD12
3] PCO/AD11
[3] PADIAD10
3] PA4IADY
3] PA3IADS
[X]PBTIADT
{>¢] PBG/ADG
[] PB5/AD5
[>¢] PB4/AD4

A

=
=
=
=]
=

AID
b T VDD

=
-
=
-
=y

=
-
=
1=
=]

—— 4V
— 3V
2V

PPTTTY

< od
( -

#

{ADCRH[T:0],ADCRL(T:4]} L
121 i 3

[3¢] PB3/AD3
[3{] PB2/AD2
] PB1ADA Verf
[5¢] PBO/ADO

ADCRGC[T:5]

-
=
=
=
=
=

Bandgap voltage

ger‘lerﬂtor L*]
ERLE P 1.2V

£
5
025-vop | ADCRGCI:2) |—> g2
A

38: ADC HEHHE K]

SE/K AD HeHd FE 5 2 LUR B IR

@)
)
®3)
(4)
(®)
(6)

Wit 2574 ADCRGC LB &% = i [k

JHiL ADCM #7725 LB AD H 55

JHit PXDIER 7547 #5 Bc B BN 5

il ADCC % {72581 # ADC ¥ \iEiE

iHik ADCC #1745 5 H ADC ik

JaF ADC itk 2 J5, FEIR— B A

4tk 1. 4] bandgap 1.2V Bt 2V/3V/4V FH < BRI, TR K HHE NS % & RIS &5 9 AD %
NIEIE, BT R EIR N () AT Ams; % 200 A AD e B &kt 1ms, 84 R FEELER 200 4
AD IHBHRIRT . 24)5 H A3 BG/2v/3vidv N2 M R, U AURAE IHRC A R IRAS .

At 2. VA8 F AR bandgap 1.2V 8% 2V/3V/AV A LR, GEIR A 200 4 AD I 4.

Page 85 of 115



S

PFC460 - TIV%%

PADAUK 24 fih 52 8-bit MTP REL B Hl

11.4.1.

11.4.2.

11.4.3.

FHER: VLEFKMATIE 1) 200 /> AD B, BB ZTE B ADCM 25724 EL B 5 (1) ADC i) i
JE RGN 8 SYSCLK.
(7) 4T AD HE# 3K ADC BB £ 75 B4 58
ADCC.6 % 1 JF)3 AD ¥4t HA il ADCC.6 &7 &1,
(8) M ADC ZFf7asis Uik st Jt:
Je il ADCRH #7253 IME 2R 5 2 U ADCRL #F /745 1A .

N, RS ADC B E BB H ADC BT, s EY)#H ADC 2% W s K N IBE R,
HE4T ADC 2 B =g ATn EP IR 6, HifR ADC Bt C & HE & 1T .

AD HHBHIAER

N TR AD RS FEER , R (R DR FL AT (Crowp) 4 20 56 4 78 HL 2112 v i IR KPR B 2 2%
R 7K. B A B AR R U P 39 P, {5 5 SRR FH HT(Rs) A P # KA IT SR BT (Rss) = B
F| A Croo FEHLITF KAV Al WHERFEITRBHITTRES N ADC FEHHLIR T 2E48 4k 5 5 KN IR
BHIT MR N AT 5 (KOS L o 8P 2 I 00 ORAE SRR AT, DS 5 IORRSE, BRI, 15 5 SRBh BTN ik
KA S HEIE 5 305 & BEAR G . f1, fEH Ay 500khz ', BUME SR BOR BT E A Z T 10KQ.

VRESIPS
Vr=0.6V P vl
ANXx % Ric< 1ki S Rss |
. : . A M
J_ [P | ChoLp
V1 =0.6V | leakage
5.1 pFT T L 50NA T =5.1pF

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

39: M AR

FEAEH] AD #4216 2RI TG RO ASAUL AR N AZ 5 (R RIS (8] AT 285K, ADCLK e 560 20 A2 i
(SAEREIS S

BRESEFHBE
ADC 2% 5 Hi R e i8S 7 /7 4 ADCRGC[7:5kik+, FF H'EMIEHEA Voo, 4V, 3V, 2V, bandgap
(1.20V)ZF R s# ok 5 PBL 451 .

ADC B4k #

ADC 18] £ (ADCLK)RE i i ik ADCM i f7-as Kik+%, ADCLK M CLK+1 #] CLK+128 —3tf5 8 4~
AL FE (CLK 2 RGN o HTE 5 KENE Taco & ADCLK H—/MHaf &, Fril ADCLK 2
i AL IX SR, @ ADC I I 2us.
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jiF’ﬂ_Eg% 24 fui g 8-bit MTP REY B FrHl

11.4.4.

11.4.5.

(W=l

H 28 HAUE 5 1T ARk AD i d¥: 26 Ak AN S MBS AE S, —1 bandgap % M 8l
0.25*Vpp, &H —ZLL GND 14 ADC #i \ili&. Bang-gap A 4 % HEM ks, 205 1.2V, 2V,
3V I AV, DIAMESIET S, N1 ls i, XE5] I A N T M A DIGE (XE PXDIER #4745
AR A 0D s

ADC N E(ES B T /M55, ANEEGEE S EN ST, $uteErsBN. (1) &A% AR,
(2) M55 Edr/ FHrsEBH, (3) ik A/B/IC/D %172 (PxXDIER) 5 B B4 N I I E 75 N

f#F ADC
R R R ] PBO~PB3 324 ADC i\ 2| .

B, ESUIERNG] -

PBC =  0B_XXXX_0000; /I PBO~PB3 fENHIA
PBPH =  0B_XXXX_0000; Il PBO~PB3 A5 EhifH
PBPL =  0B_XXXX_0000; /I PBO~PB3 ¥H5 Nl
PBDIER = O0B_XXXX_0000; //  PBO~PB3 {ZH¥ TN

T—2, #WE ADCC Zfids, n~ElnT:

$ ADCC Enable, PB3; /I B PB3 /N ADC #i A\
$ ADCC Enable, PB2; /I &E PB2 fEy ADC i\
$ ADCC Enable, PBO; /I B PBO {FN ADC i\

Il . B AD Fe A gEIEHE— M Al iE

T—#, ¥ ADCM Hil ADCRGC %1788, R~

$ ADCM 12BIT, /16; /I 2 /16 @ R&GNE1=8MHz, 1Y ADCLK=500KHz
$ ADCM 12BIT,/8; /I i /8 @ ALK #=4MHz, 7 ADCLK=500KHz
$ ADCRGC VDD: /I WL VDD, IER 200 4 ADCLK Ei T

T—#, ZEIR—EENfA] (ADCLK=500KHz, 200*ADCLK=400us) , 7~filinT:

.Delay 8*400; Il REGH5=8MHz
.Delay 4*400; Il ARG E=4MHz
R A AR S bandgap 1.2V 3¢ 2V, 3V, 4V K, B EIRE %408 1ms
$ ADCRGC 3V, Il AD ZFH kN 3V
.Delay 4*1010; Il B RG K =4MHz, EK 1ms DL E

. #fEH] bandgap 1.2V 2 2V, 3V, 4V {£Jy ADC fii \GEIE RS, Jr 7 2EE I W] [F R 208 1 1ms
$ ADCC ADC
$ ADCRGC VDD ADC_BG BG_2V /I  Z*%HJE AN VDD, i Ni#iE N BG 2V
.Delay 4*1010; Il & ARG B =4MHz, ZER} 1ms DLk

&4, JTih ADC B fi.

AD START = 1; Il JF4 ADC ¥4
while (|l AD_DONE) NULL; Il Z4F ADC #isi 1
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/i, 4 AD_DONE f& LA i2HL ADC 45 5 :

®

i o"’

WORD Data; Il WFEHEER: FE ADCRH Fil ADCRL
Data$l = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC W r] UAFIF T 245

$ ADCC Disable;

ADCC = 0;

11.4.6. ADC #Hx#F17%%
11.4.6.1. ADC #HI&FFEE(ADCC), Hilk = 0x20

fr | ¥IgefE | IS5 iR

7 0 /5 | JHH ADC Zhig. 0/1: RS .

6 0 e ADC At #23hiAr - ‘
B 17K ADC CLAEHER IR, s O e .
IR, BUT 5 A HRIEFE AD BG5S -
00000: PBO/ADO, 10000: PA1/AD16
00001: PB1/AD1, 10001: PA2/AD17
00010: PB2/AD2, 10010: PA5/AD18
00011: PB3/AD3, 10011: PA6/AD19
00100: PB4/AD4, 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/AD10, 11010: PC7/AD26
01011: PCO/AD11 11011: PDO/AD27
01100: PC1/AD12 11100: PD1/AD28
01101: &% 11101: GND
01110: ¥ 11110:
01111: f#F 11111: (@i F) Bandgap 2% HiJE8# 0.25*Vop

0 - - e (50 .
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PADAUK 24 fi 52 8-bit MTP KRB B 7l

11.4.6.2. ADC HAREHFFFER(ADCM), Hilk = 0x21

AL |WIMERME | 1B Eiip
7-4 - - 1R

ADC ik

000: CLK (RZiH4) + 1,
001: CLK (RZHEH) + 2,
010: CLK (RZiH4) + 4,
011: CLK (RZH %) + 8,
100: CLK (R4 #1) + 16,
101: CLK (RZHE) + 32,
110: CLK (RZH#1) + 64,
111: CLK (RZiHf4P) + 128,

3-1 | 000

P
i

0 = - R

11.4.6.3. ADC J75#=/H|F 788 (ADCRGC), Hilik = 0x42

hr | #geiE| BB ik

PAF 3 L Akik#: ADC FINE SIS H k.
000: Voo,

001: 2V,

010: 3V,

011: 4v,

100: PB1,

101: Bandgap 1.20V &% HiJE

Hoft: fREE.

7-5 | 000 RE

ADC JBIE F & Fas:
0: Bandgap &% H|k,
1: 0.25*Vpp (HJEmMF5+0.01*Vop)

N
o
P
dn

ADC ji#i4 F [¥) Bandgap % i Lk £%:
00: 1.2V

3-2| 00 Ry 01: 2V

10: 3V

11: 4V

1-0 - - BRE (50 .

11.4.6.4. ADC ¥l mALEF A28 (ADCRH), Hilik = Ox4A

fr ¥R | =I5 iR
7-0 -

Rk | X 8 MH AL ADC #i s RIAI[11:4] , FAAFHIINL 7 /& ADC B4 SR ¥ i =i

11.4.6.5. ADC HIE AL EF 2R (ADCRL), Hilk = 0x4B

fr | ¥IsRE | BB iR
- i | X 4 AN HEEA 2 ADC F# g5 10 [3:0].

3-0 - - TREE
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PADAUK 24 fih 52 8-bit MTP REL B Hl

11.5. LS

3

T E — 8x8 Feik gk UM F M ia HIh e . XA Teia 577 502 8x8 MR 5 i H It HAE — Al #h
JAHIN OB 5. 16 N IATE & 200, A5 W RAFAE AL ACC RIN#HF1 MULOP #Ff74% b, 76 ik mul f&
A2 G, BHEER ST AR MULRH |, 38545 BARAL F35 &T0E ACC 2hnes b, ek
A R AE B an 1] 40 B .

8-hit 8-hit

ACC \ / MULOP
&

v

MULRH ACC

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

40: fEPFIRIEAAE R

11.5.1. REBEZHEXNREFFS (MULOP), bk = 0x2C
fr | WineE | 5
7-0 - B5 | RS IE R R

R

11.5.2. PERERFTFTEFFSE (MULRH), #ihk = 0x2D
fr | WIEGE | BI5
7-0 - Hig | REEENET ISR GUD .

HiR
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<

11.6. flBiThee

PFC460 W& — Ml Baa i f i, 1B 41 NHThE A HER

TKEX[7:0], (x=1, 2, 3) TS[4:2]
PC7ITK23 [X— 5 o0 : .
PCB/TK22 g——O”O 08*TP 000 ~_ EOSCR[3]
roaman B [ | 00— 0.7°TP 001 ~ Select L
PC4/TK20 g__:_(}fo : .
PC3TK19 [ ; o 0O— . O oo —]2v4 Touch
PcTK1s X 00 (067 TP 010 S\ 11 | voce 20 |LDO
PASICS1TK17 [ : 00 K Viel 0.5+ TP 011 L
PC2TK16 X : o0 O O rouch |ByPass
PCO/TK15 [X] : o0 04°TP 100 ~~ power| Mode ke 1 \c DD
PAZITK14 [X ;O O— 03*TP 101 T -
PA1TKI3 [X : o o I Touch : oo
PB1/TK12 [X] : o0 02+Tp 110 EOSCR[2]
PBOITK11 [X] ; o—0—_ : oo
PB2TKY X———— !
PAGITKE [X] i 0_48 : TK CLK ——— ILRC
PAUTKT [ i 00 ' = 12, 14,18, /116 TS[7:5]
PA4/ITKS % s S 132, 164,128~ IHRC e ———
PA3ITKS ; o 0o—+{ TK_DISCHG
PB7/TK4 [X] O O—+{* [3264,128 | TS[1:0]
PBEITK3 X ; o0 R
PB5/TK2 D———(—( |
PBAITKT D}—r— 00O ——— TKCH | TKCL
PDOITKO [{————(— |
PA7/CSO —> TK_ OV (INTRQ2[3])
pasicst [ 23 —— TK_END (INTRQ2[2])
— TCC[6:4]
Code Option: CS_Sel
© Option: €3 e__ 4 000: TK_Ready or TK_Stop
I 001: TK_Running
LDO_Mode CS ByPass_Mode CS TK_Cnt_OV_Run 011: TK_Discharging
L TCC[?]=1: Enable
- IC_VDD TC'C[T]=O Disable

B 41 fldbater I B ) D 7 HE

PFCA60 H ) fi F5 A5 0 F it 7 P22 R ) 7725 K D005 5 ) 0L 0t T 7 P, R R 2 1] ) P

ff AT RERS, F P Al il 5 /745 ESOCR([3:2]HC & A F A b syt .

1. ## ESOCR[2] i#%&# ByPass/LDO .

2. #7i%$% ByPass fal, fbBiEH L A VDD, THEAE CS CEZAfhE R HUE) 511 VDD 2 8
22— SORE 6 T (R PR TR AP LS 2% CSo

3. EikFE LDO B, @it ESOCR[3)iEFE 2.4V/2V [f) LDO #fitfib ki He ey, F52AE CS (A il
REEL) GIHHT GND ] 5 — BURS A T G LR K A F S 4% CS.

4. [FR, FP el LI CS_Sel kK PAS ¥ PA7 FCE N CS 51, {HifEE, PAS b
CSUTK17 YjgeAw] [FIf ffFH

ST A, (2 R ER A LR 2D BR:

Page 91 of 115



PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

TR

1. FAPiES R E TKELUTKE2/TKES &7 88 Kk F B R RB N (BID o BRRN RIgFE— NN A .

2. A/THEEE0X1078 N TCC FEAS LUK Touch START #i4. B CS B4 RS VSS, 1K
FELRF[E) AT LA TS[1:0)M\ 32, 64 F1 128 M e i i b 30 v e 4%

3. HAEMOR, K EAS e TR VSS Pk I . SR S5O0 T, 128 Mz si A
JRLAE CS A TE 4, XIS P RO #0x30” A2 “0x 10”5 A\ TCC FF A7 ek A 8l b T2l fi it
FEo AR PSS BORR A2 )5, AT UK H Touch START (0x10) i & R 4R L I figh 15454 itk
2, BCE A AT LU “0x00" 5 N TCC #7 A7 a3 IR et 2 .

4. B2 )5, CS S{EfAMbm et A # (TK_CLK) §A% VCC 7o Hi. 7o A s 3 2 rh e Sk B A A 1 Hi
BAHRE -

5. MIHHEIA RN =N B B L VREF B, 78 AR A 3015 1k . #2707 LU 2 H INTRQ[3]K # W 78
Hd e 755 1k . VREF HLE A% TS[4:2], 7F 0.2*TP ~ 0.8*TP X [alik#%.

6. Zeid U IR T Kods TKCH A TKCL (B, AL AT RN AR i B A AR . BRI {E S CS AN
CP (Al Ras 5 1D ELGIA S, T CP R A T LLE M KA - T i 2246 i) PCB, 3
LA BRI A BB A . — B CP EM A, K CS e ®] VREF Frifs (I [ 4a %6 . I~ Al
W ft 5 K (00 ZE (R P i A 5 4 75 4% T B0

7. AP AE R CS IR AN R AR Al L R AR o A — L KAE T CS M, fil Bt Bdi (B AT
FIREZ AL, B INTRQ.TK_OV M54 Wi F B h 8ok,  FLARR T AUERRE S 4882 0 FOT4a T4

™
TP: Touch Power

CS Pin Waveform
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: il e i e

1. Y VREF HEHRKEIEHIEVHSH ERIETR, 1§&F7E2 F R 15 —2% TKCH fil TKCL
(I -

2. fidReEEEIE S ADC EIE A RN E M 10 1, FIR S A4S B SUE R k. ADC #4# i
TEERINA PBO/TKLL, 4{HH PBO/TKLL 4l 5] BHIR Z50f ADC BRI IEE 13 2 HAh 5] .

3. MFEZMT, AE G A ST UEE R A 10 5] B SR (RS L B35, R 2R) 1M &
FER . RS TK7/PAO & TK17/PAS/CSL (1) fil 4o 15 > i /N T- oAt 51 B

4. 1F ByPass fi3(, $11T Touch START (K“0x10"5 N\ TCC 75 f7-#%) ir & L2 LA R G A 250KHZ(IHRC/64) .

i LDO =00 TE L PR 1

Page 92 of 115




S

PADAUK

PFC460 - Tk
24 fih s 8-bit MTP 5E 8 B4

11.6.1. BRI Fa (TS), Hibk=0x37

VA

BIE{E

]

jiip)

000

fib ¥R Bk (TK_CLK)
000: ILRC

001: IHRC/2

010: IHRC/4

011: IHRC/8

100: IHRC/16

101: IHRC/32

110: IHRC/64

111: IHRC/128

011

B

fil#% VREF 4% (TP: Touch Power, Etil& LDO 2V)
000: 0.8* TP

001: 0.7*TP

010: 0.6 * TP

011: 0.5*TP

100: 0.4*TP

101: 0.3*TP

110: 0.2*TP

111: %

00

CIE

TEFF e i 45 ) BE BT IE BRSO IS (8] (TK_DISCHG)
00: &

01: 32*CLK

10: 64 * CLK

11: 128 * CLK

11.6.2. AR AEIRY A2 H -3 (EOSCR), Hihk = OxOF

fir

BIs6E

5

R

7

0

H5

RSN ARG & . 0/ 1 =R

00

o
dm

mn R R I 4% 1) £

00: fREd

01: fRIRzN IR, EH TEASRR A, #lin. 32KHz
10: PIRBIHIR . &M TSRS, FIa: IMHz
11 SIRE R . G TEER &, Bl 4AMHz

TRE .

RE

LDO #Hy B Ei%fE. 0/1: 2.4V/2V

2

Ry

fl B B YE% . 0/1: VDD/LDO

1-0

TRE .

Yo
‘If 5%

fii /1l EOSCR([3:2] 8 & filh A B IR (TP)..
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.l
i,

11.6.3. T HIEH| T4 (TCC), Hbk =0x38

A | PIdR{E | 15 iR
. 0 mERE. o/ ERIE
BRI, TR Rt 2 B M B TF AT
i s LR A5
iR (W) RER)
TK _STOP .

000 m sl Sk

6—4 - HE 001 TK_RUN S
(Touch START)
e :

ot (CS W) b

Hofl 1R B 1R B
3-0 - - RH

VER: ByPass #3(: 47 Touch START CK“0x10"5 A\ TCC %172%) L UAILL RGNy 250KHz (IHRC/64) .
LDO =X TG 1 PR 1«

11.6.4. fhBiiREiRe 3 4 (TKE3), Huhk =0x39
hr | ¥IERE | IB iR

5 | ik PC7/TK23. 0/1: E=H/E

B/ | 6 PC6/TK22. 0/1: 1=H/E

BL/'5 | 6 PC5/TK21. 0/1: =B

/5 | ik PC4A/TK20. 0/1: fEH/E

/5 | f#i6E PC3/TK19.0/1: E=H/)E H

/5 | fihE PCL/TK18. 0/1: f=H/E

/5 | A PAS/TK17. 0/1: {5 /M/)5

0 /5 | ik PC2/TK16. 0/1: fEH/E

R B EEE S ADC EIE AN AT [F R ik AR E 10 5.

11.6.5. R MER 2 FA%E (TKE2), #ibk = Ox3A

O |O|O0O | |0 |o |o

Ok |INW|d OO |

hr | VIHRE | /5 iR
7 0 /5 | {#EE PCO/TK15. 0/1: 1% /)5

6 0 B | Ak PA2ITK14. 0/1: 5 //)E

5 0 B/ | Ak PAL/TK13. 0/1: {=//)5

4 0 /5 | {H6E PBL/TK12. 0/1: 15 H/EH

3 0 /5 | {#6E PBO/TK11.0/1: 15 H/)3

2 0 B/ | f#AE PB3/TK10. 0/1: {5 /)5

1 0 IS | ffiEE PB2/TK9. 0/1: 15 H/JHH

0 0 /5 | {6 PAG/TKS. 0/1: 15 H1/)E H

VR 1. fiimiE 5 ADC B AN AT [F I ik A E 10 518,

2. M PBO/TKLL fE oy Bt BB TE I, 753 RCKE ADC BRIAIEIE HSoist sl At IE -
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11.6.6. fBIIRERATRE 1 T8 (TKEL), #ubk = Ox3B

fr | WIRRE | BB iR
7 0 B/5 | ffiGE PAO/TKY7. 0/1: 15 H/HH
6 0 IS | ffiGE PA4/TKG. 0/1: 15 H/HH
5 0 /5 | R PA3/TKS. 0/1: 15 /5 H
4 0 /5 | ik PB7/TKA. 0/1: 15 H1/)E H
3 0 /5 | ffiEE PB6/TK3.0/1: 15 /5 A
2 0 /5 | ffiFE PB5/TK2. 0/1: 15 H/HH
1 0 /5 | {6 PB4/TKL. 0/1: 15 H1/)8 H
0 0 /5 | fHAE PDO/TKO. 0/1: {5 /5 H
R B EEIE S ADC EIE AT (A ik FH AR E] 10 518,

11.6.7. AT BTSN TS (TKCH), #ibk= 0x7A

Br

BIsHE

®5

ik

RH

S|

i 5 F i e LT 0 the [11:8]

11.6.8. BT BEITBIRMFFEE (TKCL), Huht = 0x7B

fr | ¥IsElE | B8 i
7-0 B | e s 78 20T tke [7:0]
11.6.9. MESHREFFHR(TPS), 10 Hik = 0x3C
fir | VisefE | 5 £
7-0 | Ox00 | /5 | RGfRE RFFERIMESIH 0x00
¥E: TPS = 0x00;

11.6.10. MBS KB FHE 2 (TPS2), 10 #ihk = 0x3D

fr | ¥IefE | BB iR
7-6 BE/S | s TAERS: (AN R AR B S S I ETT 11.6)
00: f:{_A (ByPass #iz{, CS Hi%#Z VDD)
01: f#:{_B (LDO #=, CS HL%¥: GND)
2 | 0000 | &/ | AGiRHE, 1HHEO
-0 00 B/'S | 01: VREF Z:rLfRFF. #IUHfb )5 @ iUHE AN 0x01
i_\‘@”:

/I Bypass f:
$ EOSCR TK_VDD;

$ TPS2 Type A, Always On

/I LDO

$ EOSCR TK 2V,TK_LDO

(53N

/I ByPass, Type A, CS L% 4% VDD

$ TPS2 Type B, Always_On /I LDO, Type B, CS H1%#% GND
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11.7. WHRBEARER (PFG)

PFC460 2t —ANrl i f % 7= 4 %% PFG (Programmable Frequency Generator) F FAS#ESIR M. — K]
HF HER RN EH AN, WS, 5. HAEEEER DR E 43 Fis.

PFGRH[1:0]
PFGRL[7:0]  PFGRH[7:3] PFGCI4:3] PFGCI7:5]
ey AR B J& o AR 001|—> PA6
Delta — PFG R - ) PFG 010|— PBO
IHRC + SN S 1,8, it 011|— PB4
oscillator 1~-31 16, 32 100 —» PB7
101|—» PC1

43: PFG A F % AR B AE 1]

PFG #%3% fiL % i1 Delta IHRC oscillator #ph#24t, 5 IHRC #HH#57. Delta IHRC oscillator 7] £: i 10-bits £
HER BT AE A IR AR . Ll B & F 4% PFGRH[L:0]fl PFGRL[7:0], 7§ Delta IHRC #iZ i % % 36MHz
fEH, JEF 1024 S, 4r+512 %%, WHRE KL 0.12%. RAERILN Delta IHRC #ii% KZN 36MHz

(PFGRH[1:0]=0x2, PFGRL=0x00) .

Delta IHRC oscillator £ 27 {74 PFGRH[7:3)ffH7 73 Sil LAF= 4 PFG HLdii#e, 2 J5 Fd4 PFG HL S 2 i 5 734
WhEE, FVLCFFEZ REiF K, 5 PEGC[7:5])% & e it £ 10 51 .

Delta IHRC oscillator 7] G& AEAGHE 36MHz R 2% . Horziilis T2, TAEE . TARREE. . 55 K 2 g2 ff
HAIRGINZAE 36MHz [z IR . IAEMH PFG B 4155 Delta IHRC oscillator 562 1 1E, A ik n] LA
fE P E IHRC BGA2E R G ia AT I 1) S AR HE I I B AR HE R . RIESE 5 EHiH S N A iE 0 10-Bits % 1E £
(PFGRH[1:0]+PFGRL][7:0]).

11.7.1. PFG H.DLE

W8 7474 PFGRH([7:3], 7% € BT 1 PFG H0MiEe, # F PFG HO 8 a1 N R R, 4328 3.3MHz
/ 3MHz / 2.4MHz / 1.7MHz . *FFHASR, 2K FR R AT E .

Delta_IHRC PFGRH[7:3] Result
(MHz) (F-3EH) (MHz)
36 11 3.27
36 12 3.00
36 15 2.40
36 21 1.71

#* 14: PFG LA E S5
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LP@,&%

11.7.2.

11.7.3.

11.7.3.1.

PFG 0BG R AT

PFG fbiE =Y +S1

X,

Y = PFGRH[1:0]+PFGRL[7:0] : Delta IHRC oscillator #ji%

S1=PFGRHI[7:3] : TESEZ e e e (kD

PFG % g 0

WHE G a7 as PFGCI4A: S| B LR 1 948 43416 43432 4340, 1Mk B a5 17 #s
PFGC[7:5])5, & 4t 2 Hahls PFG 155 tixd M L 4 .
WE PFG % @14 J5 B 5 ] Delta IHRC oscillator. 24 PEGC[7:5]=000 I}, {5/ PFG fi.

PFG fthi % =Y + S1+ 82

X H,

Y = PFGRH[1:0]+PFGRL[7:0] : Delta IHRC oscillator #ii%
S1 = PFGRHI[7:3] : T/ SRAAF s BOE MAE Tkl

S2 = PFGC[4:3] : Ja#AZF 7 anveiE, A 4 MG HH, 20l &Il 7380, 18 7345, 116 734, 132 734

PFG X788
Delta IHRC i = u & /728 (PFGRH), Hilk = 0x30

¥iheE | 5 Ei: I

O0XOb | B/5 | /Hidifrds, HO4i% = Delta IHRC / PFGRH[7:3]

TR

0x2 /5 | Delta IHRC Wi @& 67 76 25 /728

11.7.3.2.

Delta IHRC RS A 78 (PFGRL), #ilk = 0x31

/DA

¥igalE | 5 R

7-0

0x00 /5 | Delta IHRC WM& A7 76 245 /728

HER: PFGRL HJfic & 257 PFGRH 2 )5 .
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11.7.3.3. PFG #ZHil# #7483 (PFGC), il = 0x32

fiz

Gl T

®5

Ei: I

000

B

PFG % th o 1 1% 4%

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

010: PBO

011: PB4

100: PB7

101: PC1

Hit: {187

00

P
d

PFG J&5 ) Jids -
00: +1

01: =8

10: +16

11: =32

12 i EEREMR

13.1.

Af#iH 6S-M-001 X PFC460 AT 15 B, (HAiEH = LN F 0.

(1) FTSCHRF AT B B R U B 2 i Al s AT

(2) DFEEEES 5 W AEAS 1Al ROM M 0xDOO J&5 # &5 F, RAM M Ox1F8 ~ Ox1FF #f &5 M.
(3) iEN PDO/ PD1 3 454 5 -

(4) oA fy BIE R HI0E 2 TN & S % 6S-M-001 [ A -1t

13. WERITIE

PFC460 [543 4 VDD, PA3, PA5, PA6, GND.
%581 5S-P-003 #4785 . 3S-P-002 B2 R (K585 28 B R 585 PFC460.
Jumper &4z KRB A BT ERUEE, %4 jumper BT,

B R

&V

® MG IC, FFAERER AR IC H B N LRSS
® & (MCP) IC, {HY PFC460 S HK) IC KITlFALH AT RUEBIR, WA B LU S A 4

B R FAE R B KA

(1) VDD %7 7.5V, T RS B i e AT IA 2 20mA.
(2) PA5 T 58V,

(3) HAhpeE5IH (GND Bg4h) %F VDD.
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2

BEERR:

® I7E handler EX} IC #4THE%, &% UM APN004 & APNO11 HIFERHEAT .

® NIRRT B R TN, & TR e LR IC B2 3 VDD 1 GND 2 [Ali%#: 0.01uF HE.
BY) S ERAME 0.01uF PA B, DA @pesiiNfiEsT.

13.2. FERBEFERA (On-Board Writing)

PFC460 1] LLSZ FEEMR PSSR . FTIBAERRBES,, 248 1IC KAl E i i R 41 fF, B O 4583 PCB I, Ifxf
IC BHATHERIEDL . ERREF T E(EH 5S-P-003 L Tif5]4k: ICPCK(PA3). ICPDA(PA6). VDD. GND Al
ICVPP(PA5), T 5 IC LK PA3. PA6. VDD. GND Al PA5 X N AHIZE.

LB PR, B TR A Lk “MTP On-board VDD limitation” B¢, “On-board Program”
Gl ZH a4 5S-P-003 A FH) .

b4 g B

EFR B A L %

PDK-5S-P003 : PCBA MCU
|
vDD © | VDD
ICVPP ©— : PAS5
ICPDA @ | PAG
|
ICPCK @— I PA3
GND @ l GND
|
|
|
|
|
|

44: (ERURRAEL R E R

B 44 il s yRHECRE, H TR B e 5l AL Al ik . FEFHN210KQ, HLUA N <220pF .

R

® (MR 1% Btk 25 AR 5 Bt A A A, VDD SR nliE 7.5V, iS5 E bR A I A
® PCB Lf] VDD 5 GND Z [AIAF#ESA 7.5V 5L BFe e A8 s HAd g 1) 7.5V 77 A2 (1) H B B e
® PCB [ VDD 5 GND [ AR IEH A F5{H 500uF BLLL BT A SS

o ki, HTHSRINSH PA3, PAS K PAG 51, ANRELE Jvisfa il
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14. ERmESFFE

14.1. N B KE
LR BRAME | HBME | BRKE | BA %
HIEHEE (VDD) | 2.27/2.1 5.5 \Y LY L IR B K AN BEARIT 5.5V, BN ATREHRIR IC

LIPNGEVER -0.3 Vo + 0.3 \Y%
TARIREE -40 85 °C
e LU B -50 125 °C
W A 150 °C

*E LA TORHE SR

14.2. B4 AR

N BEERRR A AL, BT Vop=5.0V, fsvs=2MHz Z 2% N1

75 ¥ B/ME | BEE | BKME | B %
o TAEHE 2.2#12.1 5.5 V [ #ZIRT LVR A%
LVR% |f&HEEALAZE -5 5 %
RGN phe=
IHRC/2 0 8M VDD=4.5V#; VDD=4.0V
fsys |IHRC/4 0 4M ’ VDD=2.7V#; VDD=2.4V
IHRC/8 0 2M 2 |VDD=Z2.2V#: VDD=2.1V
ILRC 0 59K VDD =5V
Peycte | FERIKEL 1000 cycles
. 0.89 mA |fsys=IHRC/16=1MIPS@5V
lop TAFHR SYS @
96 UA |fsys=ILRC=59KHz@5V
| HARARFERR 0.8 A |fSYS=0Hz,VDD=5V
PP (FH stopsys T4 ' u -z -
| A A T FE R a5 A VDD =5V: fSYS= ILRC
Ps (JH] stopexe #ir4) ' . {5 ILRC fR
Vie | HIANKHEE 0 0.1Vop Vv
ViH N 0.7 Vop Vbbp V
1O %t SRl HL i
| PB2~PB7 (Strong) -28 A |Von=5Y Vo 5V
°*  |pB2~PB7 (Normal) -10 m DO=OV, VOH=4.
Others IO -10
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5 S BAME | BRUE | BRKME | B % 1
1O #ir H ¥ HLIAE
PAO~PA4 20
PBO (Strong) 102
lou PBO (Normal) 20 mA | Vop=5V, VoL=0.5V
PB2~PB7 (Strong) 78
PB2~PB7 (Normal) 20
Others 10 14
Vin | HIANFE -0.3 Vop+0.3 | V
Ing einy | BV FRT 5N LA 1 mA | Vop+0.3>Vn= -0.3
Rey | bHirifH 80 KQ |Vop=5.0V
Ree | MHZAEFH 81 KQ |Vop=5.0V
Vop =2.2V ~ 5.5V
Vec |Bandgap Z%HiJE 1.145* | 1.20* | 1.255* \Y
-40°C < Ta < 85°C*
15.84* | 16* | 16.16* Vpp =5V, Ta=25°C
fiire  |IHRC HiBiR (kG * MHz |vpp =2.2V~5.5V,
15.20% | 16* | 16.80*
-40°C <Ta<85°C*
forrc | Delta IHRC #R¥ZHi% (KifEfE) * 36 MHz
tnt | TRk R B A 30 ns |Vpp=5V
Vap  |AD ¥ AHE 0 Vob v
ADrs |ADC 3% 12 bit
0.93 mA |@5V
ADcs |ADC JHFEHLIE
0.83 @3V
ADclk |ADC i d & 3 2 us |3.9V~55V
ADC %% I [i]
tADCONV | (T apcik 2308 5 AD %4 it it FB ) 16 TapcLk | 12-bit resolution
AD DNL [ADC fisrdE2ktt +2% LSB
AD INL |ADC F/rdEgtE +4* LSB
ADos |ADC 4K Hi &+ 2 mV  |Vop =3V
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75 o B/ME | LBUE | BRKRE | B %
ADC 2% HHE
4v 3.90 4 4.10
VREFH Vob =5V, 25°C
3V 2.93 3 3.07
2V 1.95 2 2.05
Vor | BB A S OR A 1.5 VoA
8K MISC[1:0]=00 C(Ekil)
16K MISC[1:0]=01
twoT A AR A (] TiLre
64K MISC[1:0]=10
256K MISC[1:0]=11
PR P L e ] 45
twup Tire | Tire 72 ILRC B4 F 3
7 P LIS b ] 3 3000
tsep | R L HLIFHLES[A] 50 ms |Vop=5V
trsT AN AL Bk v 58 120 us |Vop=5V
75 R B/AME | BUE | BRRME | B %
CPos | Ebis 284 5> +10 +20 mV
CPcm | LA SLpsam N\ H FR* 0 Vop-1.5 \
CPspt | Fhi 2 [ i ]+ 100 500 ns | AR R BRI
CPmc | b a4 A g i ) 2.5 7.5 us
CPcs | thEi s HIRTE#E 25 UA |Vpop=5V
OPAcm |OPA FLAR 4 N\ B &> 0 VDD -1.3 \Y;
OPAos |OPA fiJE* +10 mV | Vop =5V
lopa OPA #ii i HE > 200 UA
OPAgain |OPA H.Jil a5+ 80 dB
NEE AR R

XU SH R BHE, FREE IR,

Rtk B R SEPRl A . 5 R8BI A IR S5 DR 2R 52, R v B et 2 A S P T BB A 2 AV LY

Page 102 of 115




"¢

e
Lem%

PFC460 - Tk
24 fih s 8-bit MTP 5E 8 B4

14.3. ILRC #iZE 5 VDD K R M E

Avg. ILRC Freq. (KHz)

61
60
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58
S7
56
55
54

ILRC Frequency vs. VDD
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N

/
4

——Avg.

/

20 24

28 32 36 40 44 48 52 56 6.0
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14.4. IHRC JiZE 5 VDD R R HLE (RHER| 16MHz)

Avg. Deviation (%)

O © o
B NO

=
© o

L 4 A
A~ N O

IHRC Frequency Deviation vs. VDD

M
—e—Avg.
J
20 24 28 32 36 40 44 48 52 56 6.0
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14.5. PFG Hi® 5 VDD X R E (B#EZ] 36MHz)

PFG36M Frequency Deviation vs. VDD

0.08

0.06 SN
< et ——Avg.
< 0.04 /
c
5 AN
5 0.02 /. \
o
A 0.00 / N
}t" -0.02 /

-0.04 *~

_006 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

24 28 32 36 40 44 48 52 56 6.0
VDD (Volt)
14.6. ILRC M 5RE X R4 K
ILRC Drift

70

65

60
95

ILRC(KHz)

50 ——VDD=5.0V |
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40 VDD=2.5V [
30 T E N EE
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14.7. IHRC BiE E5HE R AWML R (RK#ED] 16MHz)

IHRC Dirift
1.0
——\VDD=5.0V
05 1 —#-VDD=4.0V
VDD=3.3V
00 |— VDD=2.5V
——\DD=2.0V /f—. .__.—__—‘:'I:::_-_-_,.Q'
-05

Drift (%)

-1.0 /
/_"HT
-1.5 /

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

Temperature (degree C)

14.8. PFG iR S5HEEXRARMLERE (K#EZ] 36MHz)

PFG36M Drift
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1.5 )
o =
0.5 +¥DD=5.0

—m—VDD=4.0

Drift (%)

0.0 \
/ VDD=3.3
v
-0.5 VDD=2.5
v
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14.9. T/EHERS VDD, R4il4F CLK=ILRC/n Hi£kH
%A

1-FPPA (FPPAO: tog PAO)
FFja g fEi5E: ILRC, Bandgap, LVR; RHEMMEFAEER: IHRC, EOSC, T16, TM2, TM3, ADC #&k;

1O FIJ&: PAO LA 0.5Hz #i ik U A e, Jotidl; HARSI: BN HATE

ILRC/n vs. VDD
120

—a—|LRC/1

100 [ —e—ILRC/4
ILRC/16 /
80

Current (uA)
o
o

20 25 30 35 40 45 50 55
VDD (V)
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14.10. TAEHHRS VDD R4iH 8 CLK=IHRC/n BHZ&&
%A

1-FPPA (FPPAO: tog PAO)

FF g RS IHRC, Bandgap, LVR; RHAMIME{FE: ILRC, EOSC, LVR, T16, TM2, TM3, ADC #f&k;

1O FIJ&: PAO A 0.5Hz i mflk U AC e, Jotigl; HARSI: BN HATE

IHRC/n vs. VDD
3.0
—e—HRC/2 /l
25 (—e—IHRC/4
s HRC/8 !/,/f’/t
20 H IHRC/16
IHRC/32 /
= 1.5 [ ——IHRC/64 /

mA)

\

Current

20 25 30 35 40 45 50 55
VDD (V)

14.11. TAEHERARS VDD, R4iR % CLK=32KHz EOSC/n HiZ&
%A FRB L. EOSC, MISC.6 =1, Bandgap, LVR;
FHA PR IHRC, ILRC, T16, TM2, TM3, ADC ik,

1O FIf&l: PAO LA 0.5Hz i mfik i s ac i it , Jotad; HAmSIM: By HAES

EOSC(32KHz) vs. VDD

140
120 || EOSC/1
—e—EOSC/2
= 100 ——EOSC/4
3 80 —mEOSC/8
5 60
3 40
20
0 | | | | | |

20 25 30 35 40 45 50 55
VDD (V)
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14.12. TAEHHRS VDD, R4k 8 CLK=1MHz EOSC/n Hi£RE&]

%A FFRB R EOSC, MISC.6 =1, Bandgap, LVR;

b
H
i,

KA RMELE L IHRC, ILRC, T16, TM2, TM3, ADC ##Hk;

IO 5If: PAO LA 0.5Hz MR mfl i e xc e i, T fusk; HARBIM: oA\ AR 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)

14.13. TAEHHS VDD, Rk 4 CLK=4MHz EOSC/n HH£&HE

M. FRREAELE. EOSC, MISC.6 =1, Bandgap, LVR;
FH IR IHRC, ILRC, T16, TM2, TM3, ADC itk

1O 5Ifl: PAO LA 0.5Hz SR Sl A2 i e, o fisl; HAMBIH: oA A Es

EOSC(4MHz) vs. VDD

3.0 ,

o s EOSC/1

~ | | —e—EOSC/2
< 2.0 [-{ ——EOSC/4 —
: Pt
£ 45 | | -=—EOSC/8
o
= 1.0
3

0.5

00 1 1 1 1 1 1

2.0 25 3.0 35 4.0 45 5.0 55
VDD (V)
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14.14. 3% IR R (lon) SEE BT (o) HZLE

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

loH vs. VDD (Drive = Strong) loH vs. VDD (Drive = Normal)
40 16
35 || -#-PB2~PB7 14—
50 || ——PBO A o ——|oH A
2 25 ||~ Otherl0 A 10 e
<
E 2 // < //
5 15 I 6
-  —
0 L I I I I 1 1 0 1
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
120 _+PA0‘PA4 - —u—PAO~PA4,PB0,PB2~PB7
——PB0 ’ || —+—OtherlO
100 [ pgo-pa7 // ) /
< 80 |{-+OtherlO <
£ s Es —
3 60 g o
- 40 / — 10 /./l/
2 L//:/”_k/,./—%’?‘k/. S T//"
O J 1 Il | 1 1 | 0 | | | L | !
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
14.15. BB ABHEESKBENVWVL) HLE
Vih, Vilvs. VDD (PH Off, PL Off)
4.0
3.5 —+—Vih
3.0 |
S .- —=— Vil _e—
> 20 e
= 15 / =
> . 0/"
1.0
05
00 1 1 1 1 1
20 25 3.0 35 4.0 4.5 5.0 55
VDD (V)
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14.16. BB _Ehi/ T B fE 2R &

Pull High Resistor Pull Low Resistor
82.0 84.0
1 83.5
~ 815 .\ —+—PH 83.0
£ \ £ oms | ~F
S &0 5 a0 .
g X )
2 805 \ 5 615 \H\
: \\\ % 810 ~
T 800 8 805
\\” 80.0
795 | | | | 1 1 795 | 1 | | | |
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
14.17. HHEBER(PD)SH HER(PS) HLHE
stopsys power down current vs. VDD
0.8
0.7 st //
stopsys
06 — /
< 05 ——
E 0.4 /
5 03 =
&)
0.2
0.1
OO | Il Il Il | Il
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
45
40 2
3.5 —e—stopexe //
&:; 3.0 /
E 25 /
g 20
o 15 "
10 //
0.5
OO 1 1 1 1 1 I
20 25 30 35 40 45 50 55
VDD (V)
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15.18%

Gilc) # B
ACC Zn%s (Accumulator fI%5)
a Fn# (Accumulator 7EF2)7 IR RTFE)
SP HERR R
FLAG R E T
I BTN Hr
& #@% AND
| 12 OR
— 2
" 78, OR
& n
— ik
~ NOT CGZHEAME, 14N
T 2 ML
oV i (2 ARSI H S R B ED
T (MR FBFHITTHRIENE 2 0, XA EN 1)
C A (Carry)
AC W BhIEAL A7 & (Auxiliary Carry).
10.n AL, R A Fhk7E address 0~0x3F (0~63) AL &
M.n A 7E SRAM 4= %% [] Py F-4ik
pcO FPPAO M7 v £ 4%
pcl FPPAL IR 7 it Hds
pc2 FPPA2 [ 7 it Hi &
pc3 FPPA3 (%7 i % s
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15.1. EELE

B Thee FA#| z| C |AC| OV
HomttmARE S
mov a, | mov  a, Ox0f; a « Ofh; 1 - - - -
mov M, a mov  MEM, a; MEM < a 1 - - - -
mov a, M mov a, MEM; a« MEM;34 MEM RNZER, krElr Z w8 A 1 |Y | - - -
mov a, IO mov a,pa; a< pa;Xpa NEN, WRELZ SWEM 1 |Y ]| - - -
mov 10, a mov pb,a; pb<—a; 1 - - - -
mov 10, a mov pb,a; pb<a; 1 - - - -
nmov. M,a  |Ipmov MEM,a; MEM— Ta 1| -0 -1 -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 @, index |idxm a,index; a « [index], index &L\ word & X 2 | - | - - -
idxm index, a idxm index, a; [index] « a; index &L word & X 2 | - - - -
xch M xch MEM; MEM « a,a+« MEM 1 - - - -
pushaf pushaf; [sp] < {flag, ACC}; sp «—sp+2; 1 - - - -
popaf popaf; sp«sp-2; {Flag, ACC} « [sp]; 1 | Y|Y|Y Y
pushw word pushw  word; [sp] — word; sp«—sp+2 2 s = = s
popw  word popw word; sp<«sp-2 ; word < [sp]; 2
HARBHAEKEL
add a, | add a, OxO0f; 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's complement 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 |lY|Y|Y Y
subc a subc a a<—a-C 1 |Y|Y|Y|Y
subc M subc MEM; MEM <~ MEM-C 1 | Y|Y|Y Y
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inc M inc MEM; MEM — MEM +1 1 |Y!|Y
dec M dec MEM; MEM < MEM -1 1 lYlY|Y Y
clear M clear MEM; MEM <0 1 - - - ;
BALEHKES
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 Y ) )
src a;
srca a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) 1 - Y ) )
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;
sl a a (b6,b5,b4,b3,b2,b1,b0,c) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7) Li-| Y] - i
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 -y - .
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) g - i
swap MEM;
swap M MEM (b3,b2,b1,b0,b7,b6,b5,b4) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0) -0 -] - i
BHIEHKES
and a,l and a,0x0f; a« a&O0fh 1 |Y | - - -
and a,M and a, RAM10; a<« a&RAM10 1 Y | - - -
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 Y | - - -
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<all2%thy 1 vyl - | - .
neg M neg MEM; MEM «— MEM [f] 2 ¥Mi5 1 (Y] -] - -
comp a,l comp  a, Ox55; % T(a-0x55), FFeAehr&lr 1 |Y
comp a, M comp  aMEM; ZxT(a-MEM), FH&krElr Flag 1 lyly | Y | Y
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comp M, a comp  MEM,a; Z%T(MEM-a), HMhrElL Flag 1 yly | vy
frizfHEHEL
set0 10.n set0 pa.5; PA5=0 1 |-1-] - -
setl 10.n setl pb.5; PB5=1 1 - - - -
set0 M.n set0 MEM.5; MEM {540 1 |- - - -
setl M.n setl MEM.5; MEMA{i5 A1 1 -] - - -
swapc [0.0; C—10.0,10.0C
swapc 10.n 2 10.0 &f AL, AR E C R pi% ] 10.0 1 |-1Y]| - -
21 10.0 ZH N, 10.0 JIFPIR &K g% 2 b & C
tog 10.n tog pa.5; PAS B4R NAH SR AS 1| -1- - -
FHEHEKES
cegsn  a, | ?Fgg§2=0xa5150,)$2r; “gigfo erro:’/;lEl\::)F;lU,?i(r:LOMEMe”Tror; L2y Yy |y Y
cegsn a, M cegsn a, MEM; f&i1a=MEM, Bkid F—4454 1/2|Y| Y | Y |Y
cegsn M, a cegsn  MEM, a; {41 a=MEM, Bkid ~F—4 44 1/2|Y|Y|Y]|Y
cnegsn a, M |cnegsn @ MEM; fE41a#MEM, BEid T—"HE4 1/2| Y| Y | Y |Y
cnegsn M,a |cnegsn  MEM,a; {1 a#MEM, Bkid F—44E4 1/2{Y|Y |Y|Y
chegsn a,0x55; inc MEM ; goto error ;
cneasn a | ey a%0x55, then “goto error”; 7511, “inc MEM. 1iz\ Y Yy | vy
tOsn 10.n tOsn  pa.5; % PA5 Z 0, Bkt F—1E4 /2| -] - | - -
tisn  10.n tlsn  pa.5; R PAS 21, Bk MRS /2| - | - | - -
tosn  M.n tOsn MEM.5; 4% MEM 167 5 & 0, Bkid F—1 454 /2| -1 - | - -
tlsn M.n tlsn MEM.5; i MEM (947 5 2 1, Bkl F—1 484 1/2) - | - | - .
izsn a izsn a; a « a+1, #a=0, Bid F—MKES 1/2/Y|Y | Y|Y
dzsn a dzsn a; a « a-1, #a=0, Bk TS 1/2|Y| Y |Y ]| Y
izsn M izsn  MEM; MEM « MEM+1, % MEM=0, Bkt T84 |1/2|Y | Y | Y | Y
dzsn M dzsn  MEM; MEM « MEM-1, # MEM=0, Bt F—"M4E4 |1/2|Y | Y | Y | Y
wait0  10.n waitd0 pa.5; EF| PA5 A0, 4B T 44 1 |- - - -
waitl 10.n waitl pa5; HF| PA5 N 1, AHE T —1MES. 1 (-1 -1 - -
RGERRESL
call label call function1; [sp] <« pc+1,pc <« functionl,sp « sp+2| 2 - - - -
goto label goto error; Bk error L LPATIEF 2 | -] - - .
delay | delay  Ox05; 7EULAEIR 6 /NJE 1 |- -1 - ]
delay a delay a; {51 ACC=0fh, 7EMIER 16 /& 1| -1 - - .
delay M delay  M; {540 M=ffh, 7EIIER 256 A B 1 -1 -] - -
delay 84 K EED:

(1) HF ACC 284 THEUN BN b X, & IRHAT I TE I AR S . 5, 2R B) m] BEAS 2 A 1
(2) H— FPPA B P A SCHFIE S .

ret |

ret 0x55; A<« 55h ret;
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ret ret; sp «sp-2 pc <« [sp] 2
_ reti; MR IBTAR 55 FE 7 IR [ 2 IR AR Y
ret (IR IIT G, 4B s 15 2
nop nop; AEARI AL 1
pcadd a pcadd a; pc < pc+a 2
engint engint; HPITERATIE S| FPPAO, LAEBEAT 4 T AR 5% 1
o disgint ;
disgint H] FPPAO [ T BR A S £E, JCRRIEAT TP TR S5 1
stopsys stopsys; % 1L RGN EIAISCH R 5 1
stopexe stopexe; (FARGR B, (HRTIIRERE Z 3B T/E 1
reset reset; HAIEENHFAHL 1
wdreset wdreset ; E{7E 1 1
% FPPA By E Bk #5
pmode O; WE FPPA H Gy % = A N 0
Mode FPPAO ~ FPPA4 bandwidth sharing
#X  FPPAO ~ FPPA4 ifff 55 3t
0:/2,12
pmode n 1:/2,/4, /4 1
2: 14,12, 14
3:/2,/4,1/8, /8
4:/4,/2,18, /8
5:18, 12, /4, 18
6: /4, /4, /14, |14
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