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4.2.2. YEAFAERE (SRAM) .ottt ettt st e et st et a ettt et et 22

R T8 - % X RO 23

4231, FREFERFLAG), HIHE = 0X00 ..o, 24

4.2.3.2. FPPA B GV AEES(FPPEN), Ml = OXOL c.ovieieeeceeeeeeee e, 24

4.2.3.3. ZIAZFFE(MISC)s HIHE = OXA9...oiiiieieeeeeeceeeeeeee et 24
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ST % 1t K S | T B <8 o S 30
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5.3.1.1. B H 5 E 25 (CLKMD), HIHE = OX03B....iieceeeceeeeeeeeeeeeeeeeee e 30

B.3.2. BRI ..ottt ettt ettt ettt ettt ettt ettt e et ettt e et enn e 31

RN B 2 PO 32

5.3.3. R I oottt ettt ene s 32
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8.2. W RVFZFTERE 2 (INTEN2), HBIHE = OX0B ...oooeevieiececeeececcte ettt en et enn e 43
8.3. HHIERFIELZE(INTRQ), HIEE = 0X05 .ottt et aenn e 43
8.4. HHIERZFIELE 2 (INTRQ2), HIHE = OXO7..oiiecececeeeeceeeeeeeeetee ettt 43
8.5. FIMIZILEFZTATEE (INTEGS), HIIE = OX5D ...iivieieeeeeieeeceeee ettt 44
ST T S T I (S - OO OO RROSRTRRRSRR 44
8.7 T DB oottt ettt ettt ettt et et et te et te et e et eneeaennaas 45
8.8, M FFIBTZS I ..ottt ettt ettt ettt ettt et te et et et ete et re et e e eteneeaenn et 46
0. O B oo ettt et e e e e ————————— 47
T T (@ I £ 5 = OO 47
9.1.1. i A BT NG & FA5(PADIER), il = OXAC ..o, 47
9.1.2. il BE TN HFIE 2 (PBDIER), HiHE = OXAD ...ovieeeieeeceeeeeeeeeeeeeeeeee e, 47
9.1.3. I CHFHNE HFIELE(PCDIER), HIHE = OXAE . oiioeeeeeeeeeeeeeeeeee e, 47
9.1.4. ¥ D HFHINJG T AE 85 (PDDIER), HIHE = OXAF oo 47
9.1.5. i A/B/C $i3 4717 25 (PA/PB/PC), Hidik = OX10/OX1A/0XL8 ..., 47
9.1.6. [l A/BIC =77 1/7 #(PAC/IPBC/PCC), it = OXLL/OXL5//0X1O ...ecveieieieiiieiiieeeieeeie e 48
9.1.7. i AIB/C EHimH] % 7 28 (PAPH/PBPH/PCPH), Mtk = OX12/0X16/0X1A ......cocveevvevereeevenee, 48
9.1.8. i1 AIB/C T izl 27 /7 %%(PAPL/PBPL/PCPL), Hilit = OX13/0X17/0X1B ....ocovvevrrrrererreee, 48
9.1.9. I D BIRZAEEE(PD)s HIHE = OXLC ..o n e 48
9.1.10. 3 1 D FZHI FAEEE(PDC), HIHE = OXID coeveieeececeeeeeee e 48
9.1.11. ¥ D L3S H EFAEES(PDPH), HIHE = OXLE ..o, 48
9.1.12. ¥ 1 D FHAZHIEFAEEE(PDPL), HIEE = OXIF ooveieecceeeee e 48
T (@ Iy A =i = RO 49
T I (O T £ R 49
T 2 R (O Rt b 1 R T R 49
9.2.2.1. 10 ¥ IRz AL J1EHI 257 2E(IOHD), HIHE = OX5F oo 50

T T (O I ) 25 L OO 51

10, TIMEr /P WM TR oottt e et e e et e e e et e e et e e s e e e seana e 52
10.1. 16 AZTFELER (THMEILE) . .oiiitiieeieeee ettt ettt ettt s et se ettt e e et et es et e b e et ese st ese st e e ssensssensanas 52
0T R T Y=Y G T 1 22 R 52

OIS N T Y=Y G R 1 LSRR 53
10.2. 8 PWM THEES (TIMEI2, TIMEI3) ..ottt ettt ettt ettt ettt eaete st sesse e saens s 55
0T W T Y= o T VY e B o 56
10.2.1.1. Timer2/Timer3 L[R2 /7 %5(TM2B/TM3B), Hilil: = OX6L/0X63.......cvveeeeeeeeeeeeeeeeeeesennnans 56
10.2.1.2. Timer2/Timer3 i+ 4% 177 25 (TM2CT/TM3CT), Hidik = OX29/0X2B........oveeeeeeerceeeeeeeeeeenn 56
10.2.1.3. Timer2/Timer3 /i %47 85 (TM2S/TM3S), Hilik = OXB0/0X62 .......c.vcveeveveieeeeieeeeeeeeeeiee 56
10.2.1.4. Timer2/Timer3 5 2577 2$(TM2C/TM3C), ik = OX28/0X2A .....oevevvveveveceeeeeeeeee 57

10.2.2. fFH TiMEr2 PEATE I oottt 58
10.2.3. fFH TiMer2 P24 8 il PWM BT oottt en e en e en e 59
10.2.4. ] TiMer2 P24 6 i PWM BT oottt en et en et 60

10.3. 11 f7 PWM TS (PWMGO/L/2) ..ottt n s s st 60
ORI I =YYV 5 RO 61
10.3.2. FEAEFIIFBIHE T ..ottt ettt s et et a et et e e st et e s e s et et e s e e e et ene st e e e e eeee 61
ORI T A =YV VR o 5 = 07 v 62
10.3.4. 11bit PWM T R e 20 TF 2 oottt e et e ettt e et n et e et ee st e enee e sene 63
10.3.4.1. PWMGO %] 2747 28 (PWMGOC), HIHE= OX22 ..oovvieieiicieeeeeeeeeeee e 63
10.3.4.2. PWMGO 7 A £7- 48 (PWMGOS), HIEHE= OX23...iiiieiiiieiiise s 63
10.3.4.3. PWMGO 5% i A7 25 77 2% (PWMGODTH), 3k = OX50 ... 63
10.3.4.4. PWMGO 5 %5 LUARAL 57728 (PWMGODTL), HilE = OX5L e 64
10.3.4.5. PWMGO 1% F IR E A7 %577 85 (PWMGOCUBH), Hi3E= OX52 ..o 64
10.3.4.6. PWMGO ¥ FIRAKAL Z5 77 85 (PWMGOCUBL), 3= 0X53 ... 64
10.3.4.7. PWMG1 il 21785 (PWMGLC), HIHEZ OX24 oo 64
10.3.4.8. PWMG2 il 2717 85 (PWMG2C), HIHE= OX26 ..o 65
10.3.4.9. PWMG1/PWMG2 /1% 17 25 (PWMG1S/PWMG2S), Hiht= OX25/0X27 ...covevveveeereerereene 65
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I R = =2 OO 76
11.1.1. B BRI B A7 3R (GPCC), HIHE= OX35 oottt 77
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11.1.3. L84 Bl R PWM #5257 25 (GPC2PWM), HidE = OX43 ..., 78
11.1.4. W%B%%%EEH?_A (Vintemal R) ................................................................................................................... 79
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11.5.1. FRIEBHEHEXT RAFAERE (MULOP), HitlE = OX2C oo, 92
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LL.6. T oottt ettt a ettt a ettt et et et et et ere et ete et ere et e e eteneeaennats 93
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11.6.5. fb BBl AL 2 FFA7R% (TKE2), HiHE = OXBA oo 97

11.6.6. fb BBl AL 1 FFA78% (TKEL), HHE = OX3B oo 97

11.6.7. fib #2478 B AL B AE RS (TKCH), HIHE= OXTA oo 97

11.6.8. fil 424 75 FE I BURAL ZFAERE (TKCL), HIHE = OXTB oo 97
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LA L. T IR AL ceeeeeee ettt ettt et et et et et e e e et et et et ettt et et e e et e et et et et et e e e e e e et et et et et eereae e e eeees 103

LA, 2. B R oo e ettt ettt e e e et et e et et et et et e e et et et et et et eeaeareerees 103

14.3.  ILRC HHZEE VDD 38 BB I oo ettt ettt ettt et e et et et et eeeeere s 105

14.4. |HRC #i% 5 VDD 5% R MR BEHEF] LOMHZ) oot 106

14.5. PFG %5 VDD KR E (BEER] BBMHZ) oottt 107

14.6.  ILRC B G B TR oottt ettt et ettt ettt ettt 107

14.7. HRC SiZE 5IRE S ZHNZRIE] CBAER] LOMHZ) oottt ettt ettt ettt 108

14.8. PFG i 5 RAMZEE BEEZE] BBMHZ) oottt ettt ettt ettt ee e 109

14.9. TAEHRLE VDD KRG8 CLK=ILRC/IN FHIZZ ] .o 109

14.10. TAEHLE VDD KRG CLK=IHRC/N BIZEIE] oo 110

14.11. TAEHRS VDD, RGiH 4 CLK=32KHZ EOSC/N BHZGIE] ..o 110

14.12. TAEHRS VDD, RGiH 4 CLK=IMHZ EOSC/N BHZZ B oo 111

14.13. TAEHR S VDD, R CLK=4AMHZ EOSC/N BHZZ B oo 111

14.14. 51 % H SR IR (lor) SHEEFLTL(IoL) HHZRI ..o e 112

14.15. 5| BN R HE SR EE(VIHVIL) BHZRIE (oo 112
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T T 1= R SRR 116
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BT

(o,

& T H # R
1. TEEHRRERRUR

0.05 2024/09/02 | 2. % EOSCR f1 Scalar {4
3. BHIHIEERABIT T E
1. VAR E AR B

e ROZHRSI20 2. W 14.4 F114.8 BRI E

fEHES
&  BHPTA 10 SIAAREA S SN CRTE 7 VDD BUED , Son il i S B R R
& (EfAICHT, 1E5 LN PFC460 AR APN (R FER DD
HEE M NEEE SRR N APN Bl
http://www.padauk.com.tw/cn/product/show.aspx?num=160&kw=460
(AT E 2%, )

++ PFC460 ¢+

ZHTF#E(High EFT)& 7
+ T{EEEREE: -40°C ~85°C

Application Note

I FE  EmIFH

APN0O1 ADCIAEESEELEALEES A EA
APNOO3 IOHEILE | EIESEESESFLFEERD A EA

APNO00S HHEES A TADCEISNEF EA e EA

APNO11 FENERNEESARREES L &

APNO15 EER RS EERPCEIR AL EA EA
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LP@,&%

' 24 fiiEgE 8-bit MTP KRB AN

1. BEPUR A
1.1. RE4H

& SPiTH (High EFT) %741
TAEIREVE: -40°C ~ 85°C
& ESD>8KV

1.2. REThRE

AKW MTP F2525 [ L PYA FPPA #oi (R4 fE 1000 0
512 Bytes SRAM #4723 (8] £ P44~ FPPA H. o fd
—ANELE 16 BL5E I 2%
A 8 AL PWM A 5 2s Timer2/Timer3, Timer2/Timer3 itft & NILRC #Ri% 8%, & HISL L ILRC ¥18, &
WU AR L P N
Timer2/Timer3 PWM 43 3% 0] DL & 6/7/8bit
=A 11 A2 fEAE PWM A g PWMGO/PWMGL/PWMG2
— A& =% 11 f7 SULED (Super LED) PWM 4 i 28 Flit %8s LPWMGO/LPWMG1/LPWMG2
FRAE—A PFG i HL % S REREHE (0 A A6
PRAE— AN L 2
RAE—ANZEIRRE (OPA)
P 1T 8x8 filiff ek 4%
26 /> 10 5l #BEA R LR/ T i pE
T4 10 5 A A RS RE
X TR E MR D RE IR 1O, A Tk T e 36 10 ol PR B8 - 1 MG LR e
K 2410 5 AT 3 8 i 45z
P& LDO Hliff f Bk il B D) e 4l 2V el e BE
Wi Bandgap FEESHEME 1.2V SHHE
BN 28 8l (37 GND) 12 {7 ADC, Her—/M#iEkH T M bandgap 2% HE 5 0.25*VDD
Jeft ADC ZH R M, M VDD, Bandgap (1.2V) , 4V, 3V, 2V
e WEEAIRG S (IHRC) .« AHEMIKAIRZ & (ILRC) . AN EE & (EOSC)
PRAOLDUZH 10 SRS AE 77 LA R AR 1 B 7 5k
(1) PBO YKzhHLA AT % 0/10mA, ¥ FiLA AT % 108/20mA
(2) PB2~PB7 Xzl AT 28/10mA, AT % 75/20mA
(3) PAO~PA4 Izl HL L/ HE i = 10mA/ 20mA
(4) PA5~PA7, PB1, PCO~PC7, PDO~PD1 Xzl Hijfit/i# Hiifi= 10mA/ 14mA
& i VDD/2 B H R AR A, A SR 5.COM x21SEG R (1) LCD Bf
& 14 B LVR BA1GE, M 2.0V 3 4.5V
& 8 LIRS

* 6 o

L IR 2R R 2R 2R 2R 2R 2R 2R 2R 2R JEE 2R 2R 2R NN 2

©Copyright 2024, PADAUK Technology Co. Ltd Page 8 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



$

PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

1.3. CPU %45

TAERE: PUA FPPAT™ Lb 2 5 50 12 (R A 2Bl 1 — Kb FRL S TGS R AR

104 2% 4R 2

Yo Hr AR A H(LT) 4R 4

FIFR T 1 8 B HERR T R HE AR IR E

MR AT IR E R AN B T I, P 50 A7 fik 2% BV AT 224 7 1) 2 S A5 1 4 48 41 (index pointer)
TR ISR . SRAM B A7t (Bl . MTP #2573 i) =3 H AR AL

.
H
i,

L B 2R JBK JBR N 2

1.4, iTW/BRE R

PFC460-S08: SOP8 (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 2B 2R 2R JER 2R R 2R 2R 2B 2

o HESCHERISHEMIM: "HREL ¢
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PADAUK 24 fi 52 8-bit MTP KRB B 7l

2. RGMRAMITIEE

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 k(7 GND)12 iy AD #H#gs, Hrh—ilil NN E Bandgap % Hi k5]
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##s
(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 SEAE 12 S D) e i) 8x8 Feikidt .

l-?“

| -,

/\ /\ 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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PADAUK

— E—

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

3. 5I5Ee &I ee Ui B

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

GNIWAGND

(=]
7 I PALINT1/COM2/PG1 PWM/LPG1 PWMITKE/OPIN-/OPIN+CIN-/CIN+ADI
[:] I PAJINTU/TMZPWM/COM2/P G2PWMILPG2ZPWMTKSOPIN-/CIN-/ADS

5 I PE1/COMA/COMTK 2IAD Vref

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

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

FEEEEEE

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)

©Copyright 2024, PADAUK Technology Co. Ltd
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l-?“

PADAUK

PFC460 - TMV%%

24 fiisa 8-bit MTP K& H il

PC2/PGOPWM/LPGOPWMITK16/AD21 [ 1_|

voo/avoD [2 ]

PC3/PG1PWM/LPGIPWMITK19/AD22 [ 3 |

PA7/X1/INTO/CS0/AD20 [ 7|

PAG/X2/TKB/IPFG/AD19 E

PASIPRSTBILPG2PWMITK17/CS1/AD18 [ |
PB7/TM3IPWM/PG1PWM/LPG1PWM/TK4/PFG/OPIN-/CIN-/AD7 E
PB4ITM2PWMIPGOPWMI/ILPGOPWMI TK1/PFGIAD4 [ E |

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

PB6/INT1/TMIPWMW/ COM1/PG1PWM/ILPGOPWM/I/IPG1PWM/ TK3/OPIN-/CIN-/ADE | 10

]
=]

HEEEEEEEEE

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

-

PB2/TM2PWM/COM1/PGZPWM/ILPG2PWM/TKS/AD2

PFC460-S20: SOP20 (300mil)
PFC460-H20: HTSOP20 (150mil)
PFC460-T20: TSSOP20 (173mil)

PC2IPGOPWMWLPGOPWMTK16/AD21 E
VDIVAVDD

PC3/PG1PWMWLPGT PWMITK19/AD22
PCATH20/AD23

PATIXA/INTOC SO/AD20
PAB/X2TKB/PFG/AD1S
PAZ/INTOTRALADTT
PAS/PRSTE/LPGZPWMTK17/C51/AD18

PBT/TM3IPWM/PG1 PWMLPG1 PWMTHKAPFG/OPIN-/CIN-ADT

AAAARAAR

PBATM2PWM/PGIPWMILPGOPWMITKA/PFGADL | 10
PES/INTO/TM3PWMI/COMA/PGOPWMLPGOPWMILP G2ZPWMTK2/ADS I 11

PBE/INT1/TM3PWM/CONH/PG1 PWMILPGIPWMIP G PWMTKI/OPIN-/CIN-ADS I 12

PCATK18/PFG/AD12

GNDVAGND

PCO/PG2ZPWMLPG2ZPWMTK15/AD 1

PCOITKZ1/AD24

PANINTO/COMZ/PGOPWM/LPGOPWMTKT/OPOYCOIAD0

PAAINTY/COM2Z/PG1 PWM/LPG1 PWMTKE/OPIN-/OPIN+CIN-/CIN+ADS

PA1TRK13/AD16

PA3INTA/TM2PWM/COM2/P G2 PWM/LPG2ZPWMTKS/OPIN-'CIN-/ADS

PBE3/PGZPWMILPGZPWMTK10/AD3

PB1/COM1/COMZTK A 2/AD 1 Vref

PBOINTY/TM2PWM/COM1/COMZTK Y 1/PFG/ADD

FHEEEEEHUHE

PB2ITMZPWM/COM/PGZPWMLPGZPWMTKI/AD2

PFC460-524: SOP24 (300mil)
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

v
I-""

M)
@

GIEE E BB B

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

VDD/AVDD

L]
=

GND/AGND
PC3/PGIPWMILPG1IPWMITK19/AD22 PCO/PG2PWM/LPG2PWM/TK15/AD11

PC4/TK20/AD23

o

PCS/TK21/AD24

PATIX1/INTO/C SO/AD20

™ol
&

PAO/INTH/COM2/PGOPWM/LPGOPWM/ TK7/OPO/CO/AD10

PAG/X2/TKB/PFGIAD19

™
w

PA4/INT1/COMZ/IPGIPWM/LPG1PWM/TKG6/OPIN-/OPIN+/CIN-/CIN+/ADS

PA2/INTO/TK14/AD17

™
L

PA1/TK13/AD16

PAS/PRSTB/LPG2PWM/TK17/CS1/AD18 PAJ/INT1/TM2PWM/ICOM2/PG2PWM/LPG2PWM/ TK5/OPIN-/CIN-/AD8

o
o

PB7/TM3PWM/PG1PWM/LPG1PWM/TK4/PFG/OPIN-/CIN-/AD7 PB3I/PG2PWM/ILPG2PWM/ TK10/AD3

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

-

PC6/TK22/AD25 PC7/TK23/AD26

PBS/INTY TM3PWM/COM1/PGOPWM/LPGOPWMI/LPG2ZPWM/TK2/ADS

-l

PBO/INT1/TM2PWM/ICOM1/COM2/TK11/PFG/ADO

=

PDO/TKO0/AD27 PD1/AD28

w

PBB/INT1/TM3PWM/COM1/PG1PWM//LPGOPWMI/PG1PWM/ TK3/OPIN-/CIN-JADG PB2/ TM2PWM/COM1/PG2ZPWM/LPGZPWM/TKS/AD2

PFC460-S28: SOP28 (300mil)
PFCA460-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)

VER: PFC460 KI5 HEAL S S24 AL B AFEZE
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| 5 PFC460 - Tk
~ PADAUK 24 fi 52 8-bit MTP KRB B 7l

zﬁ I/O| B/ FHe | &&#R | VDD/2 PWM PFG | filif Eg% ADC | lbE%% | OPA ﬁz‘% ;_TEE J5a
PWMGO/
PAO | V| HIL COM2 | | 5iwMGO 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 N
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
j' PADAUK 24 fuBise 8-bit MTP KRB Bl
SIMEERE: (URRSE, H2% 10 i AR ET)

1. A 1O SR ELA : i 5l & 285N ; CMOS HiEFEHESL .

2. PAS R 2R . 24 PAS 5l E AR, X THERPITIREE RS, 7 H 3 33Q HH.

3. VDD #& IC HiJ5, AVDD A#LIERE. 76 IC A%, AVDD 5 VDD %7t —#2(double bonding), M4 948 [F 51 .

4. GND & IC #1151, 1 AGND 2l 5] . 75 1C P98, AGND 15 GND % 7F—iZ(double bonding), ifi4hk
SIARTR 51 .

5. MBS A PWM %o O, 3 1/0 Thik Eshis A .

4. HhIRAIEE (CPU)
4.1. ThEeHiR

PFC460 WA YA M 4b3 5. FPPAO ~ FPPAS3, 74— M AbHE B T Hr A4 «
a. HASIORE TS R B RE 7 AT IR
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 CHR P i M RIS F LT RE 7, br 3 4745 OSSR AE IRAS, HERIRET 00 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 o0 e %% H LI MEAEAR SR I B0 & 1, DLIBE G T4, 3O W — A TAE Ul i F itk Lk & FPPAO
~ FPPA3 AT E . & 1 Finy FPPA B TR HE] .

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

| |[HERRTREF O || HERRTRET 1 | | MRk 2 | | HERRTRE 3

E Kingt 0 E B 1 i Rinds 2 E B 3

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

4KW MTP
1 fitae

512 bytes
SRAM

1: FPPA B4
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> PFC460 - Tk

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 uVr#i e dmteka HEUs . FREAE, RE FPPAO £ EHM. &
GWIIRKE I FPPAO J145, FPPAL ~ FPPA3 1] LA H 1 IFE 7 Kk 8 &5 JHH . FPPAO ~ FPPA3 1] LAgE (T
—/> FPPA M, G EHA S IX— FPPA Ht.

PO A4k B8 T TARRRR

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 (M+4) BEEBIHATIER:; FPPAL 75 (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

PIAN AR B BT TARRE

.
i,

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

X FPPAO &, HEFEIZINTERAN RGN BPAT—IK, WE: FPPAO7EEE (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 — b B T TARRRR

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=, N FPPAO & ffift
. 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

K 4: 1-FPPA HuBEM) PL K EAR P
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$

¥
j PADAUK

i,

PFC460 - TMV%%

24 fiisa 8-bit MTP K& H il

4.1.2. BT

PR (PCO Gl R MTHE A Mtk ARG HWEREF TS = B3, DS 26514

I AT PP At B B o L8R 4,

Wy SR A AN TR I 0 2 OB NIURE I TN — A B (B 2R Fr ik He s -

PFC460 T3 1T #2e (AL T8 52 16. fEIE S A 5, FPPAO LT 114254y 0. FPPAL ¥ 1. FPPA2 3N 2. FPPA3
N 3. Bl RAR, RS S B R 0x10 A Wi IR SSFE AL . FPPAO ~ FPPAS3 # B %% H A HIFE 7

TR SR 42 LR HAT IR .
4.1.3. BRFEW

MU T TR TR 41

JFHLGE, FPPAO ~ FPPA3 [HFE/F T i5 bl 73 %I & 0x000. 0x001. 0x002. 0x003. HHARSFE/F A M

HodikJ& 0x010, T H 2R3 FPPAO A 432 th i iR 55 .

PFC460 [fREA B4R WA 5 . U4 FPPA BAb

B TC R AR R PO EAE R — MR A E o R T AR IR AT N D bk Ab,  ARTER B R ARG T LR
FEREFPAF R SAT AL B, IR R E btk . TFHLE, R E JethdT FPPAOBoot, ARt i RS HIa L AT S

S FPPA [5G,

/l Page 1
.romadr 0x00

Il 74

goto FPPAOBoOOL;
goto FPPAlBoot;
goto FPPA2Boot;
goto FPPA3Boot;

.romadr  0x010

/I--- FPPAOQ #7441¢...
I':.I.DPAOLoop:

goto FPPAOLoop:
[------ End of FPPAQ --------

) T L —

pushaf ;

tOsn intrg.0; //PA.0 ISR
goto ISR_PAOQ;

tOsn intrq.1; //PB.0 ISR
wmmeme IS RS T2 T nenv
=== FPPAO f2/7714 -
FPPAOBoOOL :

Il Page 2
/f---mn- FPPALl 72/771 4 ----------
FPPA1Boot :

/I--- EPPAL #7451 ...

FPPAl1Loop:

goto FPPA1Loop:

[[------
FPPA2Boot :
/l--- EPPA2 #7451 ...
FPPA2Loop:

goto FPPAZ2Loop:

[[------
FPPA3Boot :
II--- FPPA3 #/451#...
FPPA3Loop:

goto FPPA3Loop:

FPPAL FZ/FZiH ------

FPPA2 /7725 ----mmmv

End of FPPA3 --------

5: PUASAEHE R G TAERE 2 R Fr 454
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PFC460 - TIV%%
PADAUK 24 fi 52 8-bit MTP REL B Hl

S

—AMEELE T TR T REFEH

FFHLE, FPPAO HIFE 7 I aa bl 2 0x000, WAk 425 N Dl & 0x010, —/MAbFR s s TAEREA T
HIFE P 45 M S G e LR /AR ], JTFPLE . FEKE bl 0x000 FF 464K 7 AT

4.1.4. HAMEZEHT

HAMZHE AT (ALU) ZHRIEBHEAR. Zi. UM ERRIZEN AT, BB RIETT LUK
84, Bingso SRAM HdEEfGas, HHE RSN R NESsi SRAM. FPPAO ~ FPPA3 £ HAH M ) 4 F 1
7 ALU BE

4.2. FEfEes

4.2.1. BFEFEE (ROM)

PFC460 HIFE P At esiciZ s MTP (R 2R gwFE) , FIRAECE S (8. HiE. REMFRAL) A
EHATHITRFTE 4. PFC460 HIFEFAfiG 5484 4K words, FTH FPPA B0 8 A PR B SIS ERfEAE1E AKW
MTP ROM H, Wik 1 Fiis.

B2 J5, FPPAO T a5 bk & 0x000, FPPAL HI#I a5tk 2 0x001, FPPA2 2 0x002, FPPA3 &y 0x003.
il N 1 0x010, R FPPAO fgfd FH o g .

MTP 77 %8 M HiliE“OXFEO to OXFFF it 2 4ifdi 1], M.“0x004 ~ OxO0F”F1“0x011~0xFDF” #1145 8] & F /' )
TP 25

MTP P 7 fitias e 32 MBI R B OR B 45 R, 0. KR, Fo155%.

Huht hee

0x000 FPPAO #2453t — goto 54
0x001 FPPAL ififitit — goto 154
0x002 FPPA2 ji2 ik — goto 154
0x003 FPPA3 ji2 il — goto 154
0x004 EHFEREFIX

0x00F EFEREFX
0x010 Fh BT N bk
0x011 EFEREFX

OXFDF 15 # 2 P X
OxFEO A4 H

OxFFF ARG MEH

%% 1: PFC460 FEFr1Efitasast
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o0 PFC460 - TMi%%
Lem%

' 24 fiiEgE 8-bit MTP KRB AN

PO BT TR T EFF S0 I 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 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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PFC460 - L&k
PADAUK 24 fi 52 8-bit MTP KRB B 7l

PR AET TR TEFF#ES 2 6T

l-?“

| -,

Hhhk Thee

0x000 | FPPAO ififithii: — goto 54 (goto 0x020)
0x001 | FPPA1 i2ifithli: — goto $§4 (goto Ox7A1L)
0x002 | {454

0x003 | {384

0x004 | A fEH

OX00F | Avfiiff]
0x010 | it A Fihi: (R4 FPPAO)

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

Ox7A0 | FPPAO F&/%4:
Ox7Al | FPPAl 54k

OXF37 | FPPALl FEF45HR
OxF38 | Afdi

OXFDF | i
OXFEO | Z&:(4

OXFFF | 41
R 3: PR T TARBE A R PP A7t 45 7y Bl S 51

— M EE BT TR TP S0 bl T
LA FPPA AR, 3 RE P AF i XA LA M L 2] FPPAO, 3R 4 RoRRE P A7 fifi 4% 70 TiE

T
=

Huht TiRe
0x000 FPPAO it
0x001 FPPAO &7 14k

Ox00F | goto F54(goto 0x020)

0x010 AN 181

0 « PR

Ox01F | HilrfEfr S sl (kT H P AP KN
0x020 | fHIEREF X

OXFDF | &R FX
OXFEO | RGifEH

OXFFF | R4 H
x4 —AREER ST TAER 2 R P A7k 2% 0 i = 01
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o0 PFC460 - TMi%%
Lem%

' 24 fiiEgE 8-bit MTP KRB AN

4.2.2. BEFMES (SRAM)

K 6 fon T PFC460 HEF s e L AR, BT 1) SRAM £ /76 2% il LUZLL FPPA Bt 1F 1
AN RN B IS N . BT AT DL A ER A R . A SRAM HdE A7 6k 250 78 24 (Al R A BT V1)
BT FFTA EPPA BT (RS A2 4K .

FPPAQ ~ FPPA3 HUMERACAZARAE MM B AR, 1@ XAEEIR T iGa . % FPPA HIGHIHER
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 IAMEAT HUR 21 5 Al as I ECR F R R A m sttt , By (0 8 A7t o A mT DU oo 1 5t
Ot T A AF U A A 24 SRR . i TR 585N 8 2, PFCA60 (1 512 A7 45 Al A7 fif 4% 4l n] AR
FHTRIEA B & RAFH o

KL FHERT € XAE RAM [X ] 0x00 FI| OX1FF 425 0], SR 217 s ik 23 18] P A A2 - Bk 38 /E R n] 52 SCAE 0x00
F| Ox3F %[,

A
Address
0x000
DATA
FPPAO
Index
FPPAO stack FPPA1
FPPA1 stack | <G
FPPA2 stack FPPA2
FPPA3 stack
FPPA3
DATA
Ox1FF 3

K 6. Hlodla A7 fil 45 4 K A0 {3

©Copyright 2024, PADAUK Technology Co. Ltd Page 22 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



.f

>
(e
~ PADAUK

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

4.2.3. RGEHFH%

PFC460 177 fEdsHuht == (6] 5 SRAM FiE At =S 0. MTP 25 25 0] =35 B AHRM AL,
PLF A& PFC460 1) & e il & F AL HiESEH & EMLEN.

+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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PFC460 - Tk
24 fih s 8-bit MTP 5E 8 E-HL

4231 WEFFR(FLAG), Hihk =0x00

fr | ¥IEE | T Ei I
7-4 - - RE . IX 4 MR EA
3 - WE | OV GaiAsd)  [EEHsfm e, X faiEn 1.
AC CHBIRENIFRED o WADSRAET, A BiEN 1.
2 - B | (D)REFATRE 7 ks 5 At Ar
(RIS, AR A AR L
L ] s C GHEAIARE) o AWAKMET, BN 1. (O)INEIEE AR (2ikia FA i
Ko BEALbR G2 BEA AR S shift 482520
0 - WIS | Z (B o WACRREEDY 1, AEARBIZRIZENAAE 05 SRS E.

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

fr | WIiERE | BB # R

7-4 - |[fRHE.

3 0 WIS |FPPA3 G .. A2 HkEH FPPA3.  0/1: 1#H/IEH
2 0 WIS |FPPA2 B .. A2k FPPA2.  0/1: 1#HIEH
1 0 B/E |FPPAL B M. A2 HkEH FPPAL. 0/1: 1FH/EH
0 1 W5 |FPPAO JHHI. A2 HREH FPPAO.  0/1: 15 H/EH

4.2.3.3. RIMEFEHMISC), Hilk = 0x49

b | WIMRE | B # R
7 - - R . WHRFEN 0.
6 - RE | RE, HFHEERN 1.
PR DI RE . PROEMEE DR EOSC 2 x0 F A R
5 0 RE | 0: IEWMEE, MeBRNF A2 2048 4N ILRC IH8h CR&E A BETFHL)
1. P, WaEERS (A2 32 /> 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,{1% PAO/PA3/PA4/PBO/PB1
| = LVR ZiRE:
S L A B PP s
B 110 B b T B ) 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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® PFC460 - L&k
12 paoauk 24 f R 8-bit MTP HH128 ]

4.3. AR

i,

TERR/S R BE B T AR TR B P SRR 5 HEAR AR 25 (R T, 1240 2 SR AR 172 7 1 = i A8 A0 S 45
Jis HERRTRENFFAEAY (SP) [Mithhl 2 0x02. HEARFRENIIAIEURE 8 i, HEFRTEfEAY R 5 HHE SRAM JL=, Frbl
HERRAT i 4% 10158 FH Ml Ox00 JH46, JH7E 256 775 AN BIH U B, ANAT LUk 256 577, PFC460 431> FPPA
PTG FH A A7 25 A 0T DA E FH P E I A e HEAR SR B S AR AR B, RS FPPAO ~ FPPA3 [ a4t s hr
REER TN, DM RGiERE. R IR GIER Tl 7E ASM LG5 N e CHER:

.ROMADR 0

GOTO  FPPAO

GOTO FPPA1

.RAMADR 0 /I ik 7 /T 0x100

WORD  StackO [1] /I 1~ WORD
WORD  Stack1 [2] /I 2~ WORD
FPPAO:
SP = StackO; Il 18 %€ Stack0 %5 FPPAO 1 1,

Il Rgef— ZrEny, K4 StackO[1]
call functionl
FPPA1:
SP = Stack1; Il 18 5€ Stackl %5 FPPAL 1£ 1,

Il AL 2 Y, [R5 Stack1[2]

call function2

FEAE R Mini-C L4155 T, BRSBTS MR, & AR ER RITHE, R IT:

void FPPAO (void)
{
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PADAUK

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

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 -

x :  woid

500000028
gagoan29

gagoan2n

1FG8

FPPAB {void)
cazg

GOTOD ©x28

FPPHB {(void)

8030 WDRESET
MOU A #06x08

aog2 HMOW SP A

K 7.

{5 Mini-C frHERE % &

4.3.1. BRRIRETFF2R(SP), Hilk = 0x02

B | e | s W oR
[ HERRIRET A R U EARIRE, U5 A LB AR
=0 - VIS e 0 B AR 0. IR MU 16 (.
4.4. FEFF%EI Code Options

IR prit=3 Ui B
Enable MTP W25 0% 7 1 8 words
Security ) N e U sk
Disable (BRil) MTP AN, F&AA] DAgE e 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 (BRiA) INTEN/ INTRQ.fZ 0 3K T PA.O
PB.5 INTEN/ INTRQ.fZ 0 5k & -F PB.5

Interrupt SrcO -
PA.2 INTEN/ INTRQ.fZ 0 5k 5T PA.2
PA.7 INTEN/ INTRQ.fZ 0 5k BT PA7
PA.4 (BN INTEN/ INTRQ.f7 1 3K H T PA.4
PA.3 INTEN/ INTRQ.f7 1 3k 5T PA.3

Interrupt Srcl -
PB.0O INTEN/ INTRQ.f7 1 3k 5T PB.O
PB.6 INTEN/ INTRQ.f7 1 3k 5T PB.6
16MHz (BRA) 24 TMxC[7:4]=0010, TMx 85 = 16 MHz (x=2/3)

TMx_Source :
32MHz 24 TMxC[7:4]=0010, TMx I £ = 32 MHz (x=2/3)
6 Bit (ZRiL) 2 TMxS.7 = 1,TMx PWM 335N 6 fir (x=2/3)

TMx_Bit — N
- 7 Bit 2 TMXS.7 = 1,TMx PWM 433884 7 AL (x=2/3)
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

Mo

pridl prink =3 B B
PB2 (BN TM2C[3:2]=01 I}, i thi ik PB2
TM2C[3:2]=1 PBO TM2C[3:2]=01 I}, fith ik +4 PBO
Disable (i) OPA / PWM H 47
OPA_PWM Enable OPA #1114 3% ) PWM %
16MHz (BRiL) 24 PWMGXC.0 = 1,PWMGx i = 16 MHz (x=0/1/2)
PWM_Source 32MHz 4 PWMGXC.0 = 1,PWMGx Hf#hi = 32 MHz (x=0/1/2)
16MHz CERIN) % LPWMGCLK.0 = 1,LPWMG K4 = 16 MHz
LPWM_Source 32MHz % LPWMGCLK.0 = 1,LPWMG K4 =32 MHz
PA.4 (BRIN) b s IEH KR 2 T PA.4
GPC_P_lIn ~
- PA.O FLEER BRI NK H T PA.O
All_Edge (BRIA) | 7E_LTHRIT BRI Lo Ase a8 40 fid v B
Comparator_Edge Rising_Edge TE B ER AR 28 firh v 18T
Falling_Edge TE T B b A A i H
PA7 (BRIA) s PAT BCE VA CS 51
CS_Sel PA5 ¥ PAS ¥ E Al CS 51 1
Disable KPfeE CS 5
Disable (BRiAh) | 15 H EMI fhAbik i
a Enable R B RS DL A A EMI PR
L-FPPA (BRIM) | sp— FPPA 4b3E LG R
FPPA 4-FPPA ULy FPPA AbHH B8 A5
Burning_Enhanceme | Newer (BRI | msmbesia R CHREFMEHD
nt Older He#IHARA (0.97C5 2 Hi)

5. PRGN RGN PF

PFC460 4 3 MR Sl A IATR Y 2% (EOSC). WHE Ml RC #Ri%#3(IHRC). W& EA RC 1R %
(ILRC), AT LA4 51 %577 %% EOSCR.7, CLKMD.4 5 CLKMD.2 sk F% il -4 7 A5 J FH k15 A
R AT LU SR 3 MRG L —E N RGN R, JFiE CLKMD aif7 28 R U8 R Bp,  LAH 2 A

W B JB B R
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

# 5: PFC460 21t 3 MR & i
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

5.1. AR R SR 7 4 A Y BRI ARAR &

IHRC. ILRC MAiAe o A LT A= FR o H AT B2 (AR AL T A2 4k, 18 2 IHRC. ILRC #5i%#1 VDD, fifE
OB

PFC460 ket T HAR Mt IHRC Sl CGEFRHER] 16MHz) Thig, CAHCRIEER T AP 5l miR s .

ILRC A BAEHAE, X T 7% BORE L 52 I 1 S 1 AN B ILRC B B 4/ E S 2 1 (]

5.2 M58 iR AR % 2%

ANER SRR 3% 2% 1 TAEAR 235 B 7] LA 32KHZz & 4MHz, PFC460 A EiZAE AMHz UL F IR %% . K 8
SR T AN SRR T A ) R i .

.l
i,

S A 3 B S
EOSCR [6:5]
T
EOSCR.7T ————
A J
- _I_ PA7/X1
l I:l ZYiEr = EOSC
l PAG/X2
_C
c2
y CARI C21{H B HL DT A iy B

] 8 s i 91 95 S 1 P B3
5.2.1. MR IRY B 1EH A4 (EOSCR), #Hilk = OXOF

A | ¥IsE | =I5 R
7 0 H5 | fResMS AR # . 0/1: =8 H

A AR IIR % B R

00: 1%

6-5 00 HE |01: RIBIHER. &M TR A, Flin: 32KHz
10: PORENH. 1EH TSR A, Fl: IMHz
11: msfi. S TR R, Fli: 4MHz
4 - - |[RHE.

3 - HE |LDO %t HEER. 0/1: 2.4V/2V
2 - HE | EIFES . 0/1: VDD/LDO
1-0 - - R

5.2.2. ShER e AR 2% I RIE B E I

B 1 ARIR AL EESL, AR A SR AT A A% EOSCR A 5C 1B 10Tt B 1% & JEE 1 48 LLSR A5 A R 47 # 1E 523 .
EOSCR.7 &M T8 R4k % 4 i 15, EOSCR.6 f1 EOSCR.5 FH T-1% B k% a5 AR I3RS FifL, LA 2 i
37 e AN AR A 2K
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> PFC460 - TIV%%
12 paoauk 24 fli A 8-bit MTP JSH 3 1Al

i o"’

6 SR TR SRR 8% CL A C2 IHEZE(E, BT 1 o HEXt L 46 P 0B HOCHRA L. 1T it
BRASHTIEE S0 £, R R 0 8 SRR 0 B D T T ST, B SO R 40 C1 A

C2 A
P C1 c2 FE AR A) > s
4MHz 4.7pF 4.7pF 6ms (EOSCRI[6:5]=11)
1MHz 10pF 10pF 11ms (EOSCRI[6:5]=10)
32KHz 22pF 22pF 450ms (EOSCR][6:5]=01)

% 6: WEIRY S CL I C2 HEf{E

fi F RIS PA7 AT PAG [RBCE »

(1) PA7 1 PAG ¥ 5E M ;

(2) PA7 F1 PAG N I FELFH N K 1T s

(3) /I PADIER #1725 PA6 Fl PA7 BB, BhibiwH.

R HF U (PMC-APNOL3) W%, JFFyatt & AT SRR 8% . a0 P B R R 91k 25 10
FREAE. R AGEL PCB BRI M N . 52 PCB Hfi A G EAESE P B, 3 i 18 ik sl A
RO, FF AR AT

56 P AR 5 I s Ao P 3 o6 B0 A TR 7 4 (R AR I 8] o A2 I TR B R T IR G 28 R . 2B A
AN I o R R GEI i D) B SR IR 3 A, A B e AU OR il (A IR v s R R E 1K, RSB 2P

void FPPAO (void)
{
ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vop=5V
$ EOSCR Enable, 4Mhz; /l EOSCR = 0b111_00000;
$ T16M EOSC, /1, BIT13; /l TI6M.Bit13 H 0=>1 K, Intrg.T16 =>1
MBS LI AR 7 4% C A 2
WORD  count = 0;
sttl6 count;
Intrq.T16 = 0;
while (! Intrq.T16) NULL; /I M. 00000 | 0x2000, #AJ5i% & INTRQ.T16
clkmd=0xB4; I Y 2 G55 EOSC;
clkmd.4 =0; Il %1 IHRC
}

A EE R, AR AOARET, NORIERGASYORMEE, ZHORIME R ARG & D a k.
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

.l
i,

5.3. RZ 81 5 IHRC MR
5.3.1. RGP
RGP EOSC, IHRC #1ILRC, PFC460 [fIih 25 45 i i 44 B o 1] 9 s o

CLKMD[7:5, 3]
+2, +4, +8,
IHRC ) ) )
—> +—16, +32, —64 >
A4
2| samw
) ) ) ) — CLK
EOSC =1, =2, -4, =8 > %
B =
ILRC . . . )
) =1, 2, —4, =16 >
A4
K 9: RSk
5.3.1.1. BEepFEHIFA2R(CLKMD), Hilk = 0x03
fr | ¥IEsE | B #i B
E I
J5# 0, CLKMD[3]=0 kM 1, CLKMD[3]=1
000: IHRC+4 000: IHRC/16
001: IHRC/2 001: IHRC/8
010: {#& 010: ILRC/16
7-5| 111 | #%/5 ke
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 (BRI 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,
BENE
P 071 2w 0261
) L e WA RC R w8 hRE. O/1: 15 H/JE H.
BRI = o - PR N Lo IRV
N EREAT RC IR gethRe s I, & I ShREIR I 4 5% 41
s | &TINEE. o/ ERE .
'S | 51 PAS/PRSTB Ihfit. 0/1: PA5/PRSTB
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PFC460 - TIV%%
PADAUK 24 fih 52 8-bit MTP REL B 5 Hl

5.3.2. BB

IHRC WHE [T g A2 A7EF P 4 AR 7 I PP RO 8, A & DR HE IR T0K: 1 Sli N B H P R b o A
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 AR FBETL, TG I RGURE R RAF N IHRC SRR ME LK R G0 B FE T,

S

x 7 HR:
SYSCLK CLKMD IHRCR HiR
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 #: %] 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 MM ZFE N 16MHz@VDD=2.5V, J&H IHRC fRg{ A e
b. #4i4P = IHRC/8 = 2MHz
c. AIVHER, JFEH ILRC, PA5 ZfEH# AR

(3) .ADJUST_IC  SYSCLK=ILRC, IHRC=16MHz, Vpp=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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PFC460 - TIV%%
24 fuifkE 8-bit MTP K% B K #l

(4) .ADJUST_IC DISABLE

WL, CLKMD ZiA7as i A UL GRAEMEE) -

a. IHRC A i#EF+ H. IHRC Bk {Z F

b. &4i4#h =ILRC

c. BEITMHEN, BHILRC, PA5 ZEMAGRK

5.3.2.1. ¥rAHIFEH

(1)  IHRC HIRE IEHEVERTE IC Faski 4TI,
(2) ICHBEME CRERE B ISR COB A EKD HFrE&Xt IHRC IRE — e . WA E IC
dn FIREMRLRT I TR S, AR A FE R EARL, IR ARG R IHRC R A 8 RS L%, IE%

TEOL R AR e — L,

(3) L RE R KA T COB 3 B Z AT A BEAT f B AU (QTP) I o AL T 3 m) A5 A i

RS BT O 95T

(4)  HPaiEE Ly —SaMErE I, B IHRC ) H R4 & 0.5%-1% /44, SE %) IC 1

IHRC #i % ¥ #5230 H briH

5.3.3. RGP

IHRC K5, i#3d CLKMD ZFH1E&MEE, PFC460 R4 4 AT LIFE = IHRC, ILRC fl EOSC 2 [a]{]]
. BNIER, PAJEYIERGH S RRFERNSPEICE . Flin: WA eI B B BpJRE, NiZd
RGN P 3] B, 2R )G B A EPE . iS5 IDE: “fFH T M-> “IC N 437-> “GEAF 8 447-> “CLKMD”,

B 1: RGN ILRC J)4:5] IHRC/4

CLKMD.4 = 1 I
CLKMD = 0x14; I
I/ CLKMD.2 = 0; I

5] 2: R4iHHh M IHRC/4 1)3#:5) EOSC

I
CLKMD = 0XBO; I
CLKMD.4 = 0; I

Bl 3: RGN IHRC/8 Y1#:3] IHRC/4

I
CLKMD = 0X14; I

RGN ILRC

S3TH IHRC, W UREBTTIREES
PI#ly IHRC/4, ILRC AREAEIX BIEH
RUTE, ILRC W LATEXEEH

RGN IHRC/A
)45 EOSC, IHRC ARefEix BiEH
IHRC ] PAfEIX BfZH

AR IHRC/8, ILRC A=A
P14 IHRC/4
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> PFC460 - TIV%%
12 paoauk 24 fli A 8-bit MTP JSH 3 1Al

Bl 4: RGERTREHL,  A0R [F) I U B A 5GP SRR B R 37 o

i o"’

Il R EN ILRC
CLKMD = 0x10; Il EEM ILRC ¥J#:3] IHRC/4, FIBX %A ILRC #R%EE

6. HAr
5|48 PFC460 A HIRHIR %, — B EA KL PFCAB0 I 21 s i s B ANERIME, RELSHBEG,
TR i ogs 2 Bk ik 0x00.

KRAE BB LVR BA7)5, % VDD KT VDR (BlE{RfFE) , B ER S iRE; % VDD
/N VDR, Bl A7 a5 B ELRS e AR RIS -

KRN, HIEFF A INER SRAM K484 8HE, Wil MBdE SR F Y h #ab ks, LR .
e B ALK A PRSTB 5l Il WDT B dihr, B A 8% M e o

6.1. LHEEAHI(POR)

JFHLES, POR(Power On Reset)f2 T &7 PFC460, JFHLIIE] K% 2048 ILRC, Hif 5K 10 fix.
F P s 2 R 1 HfS L R AR

KA LRSI, # VDD KT Vor (BURAF#A IR IRATHE) , BARAA S A S (R, (A (EE T
S SRAM #iE R, WIAGRTERE: % VDD /NT Vor, BUREAE i 58 1B R 26 A E PR o

VDD —

_—
tSBP I
POR Liif ||
BT AL B

10: BRI P
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PFC460 - TIV%%

24 fiisa 8-bit MTP K& H il

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

i
E—

FPPAO |

7]
=
=

Initialize the system clock ‘ : 1‘.; Set the Stack of FPPA1

‘ Initialize the 10 ‘

i
i ‘ Initialize the shared resources ‘
i

| : +
| i ; FPPA1 Firmware

‘ Set the stack of FPPAD ‘

Enable FPPA1

; 3 Enable FPPA2

II

FPPAOQ Firmware

| Set the Stack of FPPA2 €~

Set the Stack of FPPA3 €=

FPPA3 Firmware

____________________________________

|

‘ Enable FPPA3
! FPPA2 Firmware

_________________________________

11: FFHLRRE

6.2. RHEEEAL(LVR)

#7 VDD R EK T LVR(Low Voltage Reset) H1E/KF, RGia KA LVR E407, HiFEWE 12,
M LVR AR, # VDD KT Vor (BUBAFEAREEE R RE) |, BIRAFAE 38 MR SR B, (A /EE T
S SRAM BER, TEERTCERE: £ VDD /NT Vor, SR 170 2% (108 2 46 AN 58 RS

o
T
=
=i

12: LVR EfikF K
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PFC460 - TIV%%
PADAUK 24 fih 52 8-bit MTP REL B 5 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 ., B IEM LVR K-F30E

ARG Bh VDD LVR
8MHz > 4.5V 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) TILARE A AFAS MISC.2 24 1% LVR Xk, (HULI RiffifR Voo 7E chip SR TAERELL E, R IC Arae T1E
AIEH

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

Z IR (MISC), Hilk = 0x49
Az WIREE ] # R
7 - - . HRFEN 0.
6 0 HE mn R IR 7 a IX Bl FL LI 5
5 0 5| PmgshRg
4 0 W5 | ffifg VDD/2 & ik = 3
3 0 W5 | VDD/2 i & HL % i th T %8 5
2 0 RE |EHLVRIEE. 0/1: BH | #H
F I Pt I B [F) 158
00: 8K A ILRC Hi%h &3
1-0 00 RE | 01: 16K 4™ ILRC BéhE#
10: 64K 4 ILRC B4 E#A
11: 256K 4™ ILRC B4 & 31

6.3. & 1 ¥ A i tH R AL

I (WDT) 2—/Mitdds, HEBERE ILRC, FrblE MR, (HREFIAT ADJUST_IC B, 2
BEITXH, HEMHAET RN, FENMEITIF. 4 ILRC XK, Hi MM k. ILRC MHZEA nlGeHE N
T G AR, B R TAEREMERIR 2, T #H L TE 2 T

HAN, fEEASMEEREME, AR ES NG . @R XS EA Y 5B wdreset 5475
WDT, CUFfR7E WDT B Z 5745 2 % i sk s & 3 .

NHAERE T IAE RN 2 BTS2, RN, o AR wdreset i§EH 4. £ LHEL(POR)
AR5 wdreset $64, &I 1S HiEE.
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

TR

ME VR S, PFC460 ¥R HEHsirfEy, HEMrFEmE 13 fin. kA WDT EAH,
PFC460 ¥ A7t 25 E B B PR B

VDD
BT IR R w+_EE_+:
BT | B

A 1K AT
13: & [ VAT i H A SR e

P 25 745 MISC[L:0] "l i B VU Fh R [F] (& T AR I 1R], R CLKMD.1 A] L Pk 11 ThRE 15 .

IR ] S AF 25 (CLKMD), #idk = 0x03

(0A HISG1E BI5 # R
7-5 111 BIE | KRG IR R
4 1 WIE | NEES RC R4 DiEe.  O/1: (=H/EH
0 B | Rk
) L o RS RC IF 2 ThEE. 0/1: {ER/BH
3 ILRC RHR, FITMAHSRK
1 1 w5 | EBI1ATER. 0/1: FRHIEH
0 0 /5 | 5/ PAS/PRSTB Ififg. 0/1: PA5/PRSTB
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® PFC460 - L&k
12 paoauk 24 f R 8-bit MTP HH128 ]

6.4. SMEEEAL(PRSTB)
PFC460 T4 E M e, HAMTEAI SIS PAS St [E—AN 10 3 . i M A ThRE TR 2.
(1) #5E PAS AHIN;
(2) & CLKMD.0=1, fli PA5 A4 PRSTB 4 A\ BHIAT o

i,

EANREALS A P, RGA T IEY TIERES: —BEA 5N EMK BT, KRG REEN . PRSTB
SAnFEInE 14 Fros.

%4 PRSTB EAiit, PFCA60 HdE A7 it o IS v 5

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \
tSBP —

1

1

| - [
- Lt

1

1

FEFF AT

B 14 AMERS| R AL A S

7. RGTHEHER

PFC460 A =~ il {18 LA, 700000
(1) IEW LIERR

(2) HLEA

(3) AR

IEH TAER R BT ThREAR IE 5 18 1T RS
2 A5 (stopexe) & 7 PR A LA FL it i H. CPU (R 7E B BT DAZKSE TR PR
P HUAR X (stopsys) & F SRR FE 1548 HL 7T

A AR U AR R R G EEM R ) R 48 TR, e LB ORAE AR R AR AR T 2R HAR > 75 B (X R G P A
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® PFC460 - L&k
12 paoauk 24 f R 8-bit MTP HH128 ]

7.1. B HER (“stopexe”)

fiiFH] stopexe $RHEAE R, HAT RGN BHBHE R, HAR P R SRS AR 82 TAE . prblHAT 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 I LLA 2y, 5 A% GPCC.7 N 15 GPCS.6 4 1 K i F Lh i 2 Ma i Th i
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

$Ti6M ILRC, /1, BIT8 /l Timerl6e %&
WORD count = 0;

STT16 count;

stopexe;

HTimerl6 MIFI4H{E N 0, 7F Timerl6 iH40 T 256 /N ILRC I8 5, RGUKEHMeEE .,
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')” PADAUK 24 il s 8-bit MTP 874 B Hl

7.2. HEHEN(“stopsys”)

BRI B HPIRES, T IR S 2 W . (] stopsys 54 AT AR 1 ELRGE A\ fa1 HEL AR
o fE£ NIk stopsys $54 Z AT UK GPCC.7 0 0 KK LLELE -
BN G e AT R P IR W8 AT, N T FRIRIIRE, BEAR AR AT, BT VO SIMINAF AR 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 FZif7ds N A IRFFAAL,

(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; /I £ M IHRC 2225 ILRC, XHIE T 1Mo
CLKMD.4= 0 /I IHRC =
while (1)
{
stopsys; I AN AR

if (...) break; I B R A M T HAS A OK,  mltiR [B] 1E & T4
IS, A5 R TE R

}

CLKMD =  0x14; I 245 A ILRC 28 IHRC/4
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[ PFC460 - TM%%
'j. PADAUK 24 SR 8-bit MTP KEI B8 Kl
7.3. Mifig

N B E, PFC460 7] L@ I 10 5] sk TM3C.NILRC Mefgk & 15 TAE. At Timer
e i B T4 B . 3R 9 YK stopsys 7 HLE ST stopexe 44 HE R 2078 M g ) 25 57 o

HEEA (stopsys) M4 B (stopexe)FEMERIE R Z 7
P 10 3| TM3C.NILRC M HoAth Timer i 30 iz
stopsys & & 4
stopexe & & &

R O: ful AR U A AR 2 R BRI ) 22 57

21§ 10 5] JHskeEE PFC460, #717%% PXDIER MIERGRE , 5 — AN A 5] T LA M EEThRE . M Mg
HRA IR, 15 H M B B K202 2048ILRC B4 1A

JHIT MISC %7 A7-#% 1T LIZe 33 Lt nge i fe /b g
BEER [R], DD4R 10 5] A B e R (R 2924 32 A ILRC R4 .

AR e AR X P)#e 10 5| A e B A 1] (twup)
STOPEXE & HAE, / s 32* TiLre, .
STOPSYS #i HiH X HE A Tire /245 ILRC B 4 & #A
STOPEXE % Hiiz / T 2048* TiLrc,
STOPSYS # Hifi =,

X B Tire /298 ILRC B 4 JH 31

2 10: PRI B 5 I H SRR Y I () 22
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Tj PADAUK

PFC460 - TMV%%

24 fiisa 8-bit MTP K& H il

8. AT

PFC460 A5 11 AR, 8 2 AR 10 FH AT 10 AN Rk,  HAdr g s vh i St 3 8 4~ 10\l it
HPikgfil, BEEsEuT.

*

® ¢ & O O 6 & o o

*

AR TR PAO/PBS/PA2/PA7 (H code option Interrupt SrcO #t5E )

AR TR PBO/PA4/PA3/PB6 (H code option Interrupt Srcl #5E )

ADC 1l

L COMP ik

Timer16 H

Timer2 Hr it

Timer3 Hr it

LPWM (SuLED PWM) Hilkt
PWMGO

TK_OV Hilki

TK_END

B WG RIEFRA B SRR WS AL S A BUE AT I AE EIE S B 150 A IR s SR S 462
HI AR B AL HIFE I B 5 A 77 4% INTRQ/INTRQ2 15 % o HHIHi SR AR 5 BB m AT LU B THAT BT Ry B 5 5
AL, ZBRTXZ7E INTEGS FIBE. FrA B WG RIE &R #855 d1 engint $5-9-428] OF 4=l fi
hibrizdT, PASAEA] disgint f54 (&Rl #HE.

T HER RS R A A, Ik AR A A A SP RE. BT RIS 16 (L9, itk AE A SP
K70 RLfRHFE 00 U4k, I AT LU pushaf $5 217t ACC by 35 A7 s A B HERR, LARAEFH popaf 48244 E M
HERWK R 3] ACC MIbREH 2% o i T HEM S EURAF 2 L2, 7E Mini-C 82X, HEMAL B 5 IR 9 PR AR e 22 4k

FEVC G B AT 58 SCHERRIRFERS , P AT 22 HEAL B, LAB bk o R

TEF AR SRR, AT DL S E A A7 4% INTRQ/INTRQ2 Hi1ieE H Wk AL A
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PFC460 - TIV%%

Interrupt to
FPPAO

engint/ disgint

Note: “engint” and “disgint”
are instructions

P
(v _
-
PADAUK 24 filidEsE 8-bit MTP KRB Kl
Ti 3 Inten.7
imer
— " »| Detect Intra.7
event
_ Inten.6
Mb Detect Intrq.6 }
event Inten.5
PWMGO Detect Intrg.5 }
I Inten.4
— Comp | petect Intrq.4 \
event Inten.3
—ADC [ petect Intrg.3 D——
event Inten.2
T16 .| Detect Intrg.2
"1 rising -
PBO/PA4/ edge Inten.1
— PA3IPB6 | Detect Intrg.1
both edge -
PAQ/PBS/ Inten.0
PA2/PA7 [ Detect Intrq.0 }
— P|hoth edge
TK oV Inten2.3
= Detect Intrg2.3
event
TK_END Inten2.2
——¥| Detect Intrg2.2
event | jnten2.1
LPWM Detect | _Intrg2.1 D—
event

15: P AR AE

8.1. M AP AZ AR (INTEN), Hihk = 0x04

PIMEME | BT R

- B/5 | B M Timer3 s B A . o/1: A8 H

- S5 | A M PWMGO fv R k. 0/1: 1= REH

- BE | JEH ML (COMP) T . 0/1: 15 /A H

- | 5 | HHM ADC . 0/1: =AM

fir
7
6 - B/5 | JA A Timer2 (s k. 0/1: 5 /A
5
4
3
2

- S5 | A HM Timerd6 v A . 0/1: 155

1 - /'S | 3 A PBO/PA4/PA3/PB6 . 0/1: f=H/EH

(H code option Interrupt Srcl #5E)

0 - BE | 5 F M PAO/PBS/PA2/PAT 1 lkr. 0O/1: f=H/EH

(H# code option Interrupt SrcO &)
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!1:, PFC460 - TM%%
'L PADAUK 24 fph i 8-bit MTP KB 1

8.2. T AL Va5 fE 5% 2 (INTEN2), Hshk = 0x06

AL | W61 | B8 # R
7-4| - - | RE

3 W5 | HHATK_OV . 0/1: 15 H/JEH

2 B/E | B A TK_END B, 0/1: f=H/)EH

1 B | HH A LPWM . 0/1: 452 H

0 - |[fRHE

8.3. FMERFFR(INTRQ), Hiht = 0x05

WGEIE | /5 R

W5 | Timer3 ik, Sohr 2 iiE B AIF IS E . 011 AZSRAFK

WIE | Timer2 (R Wik, Sohr 2 iBE A E A I I EHE Z . 0/1: AZERAEK

B/ |PWMGO [ Ibig R, M2 ek Bt A S . 0/1: AZRNAER

WE | B g R, AR B E A RS F . 011 ANESRAG K

/5 |ADC WG K, SEALR e B BAHEE . 01 AERAEK

/5 | Timerd6 (iR, M2 R B F g E. 0/l AZRAER

/5 | PBO/PA4/PA3/PB6 [FH ik, A7 il B AIF i HEE.  0/1: AERAFR
/5 | PAO/PBS/PA2/PAT il K, BUA7 2 B B AL I B . 0/1: ANBRAEK

o |k N |w x> |o N =

8.4. FiEREFR 2 INTRQ2), Hilk = 0x07

L |BIRME| w5 # R

7-4 - - |fRE
3 - | S | TK_ OV Wy biih sk, e b A IS E . 0/1: AZRAER
2 - | BYS | TK_END (WK, thir 2 iiE ok E A F RS . 0/1: AERAER
1 - | BS |LPWM [ niE R, AR B R B AL A . 01 ANER/AE R
0 - - | TRE
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')” PADAUK 24 il s 8-bit MTP 874 B Hl

8.5. PUWT&AFEHFFE (INTEGS), Hiht = 0x5D

L | BIsRME | B/5 # &
7-5 - HE | R
Timerl6 Hkr ik % .
4 0 5 | 0: EFAZiER

1: FREGIER D

PBO/PA4/PA3/PB6 &5k % .
00: TGN FEZHIE K ik
3-2 00 H'5 | 01: AR

10: R PEZIE R

11: {RH

PAO/PB5/PA2/PAT7 Hki ik £ .
00: _ETHEANN B HIE K ik
1-0 00 H'5 | 01 _EFHiE R

10: FFEZIE R

11: {R¥

EE:
INTEN/INTEN2, INTRQ/INTRQ2 A VIUHE, FrbAZAE A b Wrar, — o B FH kel .
BIf# INTEN/INTEN2 J9 0, INTRQ/INTRQ2 i j& £ vy & AE Ysifih %

8.6. W LAFFIE

—HRA W, HRAR ARG

(1) P A 766 E) SP A A7 8 I MER A7l 2% -
(2) #if SP ¥y EHiN SP+2,

(3) &AWk E BT

(4) KM Hihk 0x010 FREU T —%464 -

e E, A reti S8R BIBEA IR, H AR TARRIZ T

(1) M SP ZiAF44R & AR A7 6 45 B Sl IR E R 7 TH B .
(2) HH) SP KB EHT N SP-2.

(3) &Rl AzhE .

(4) F—5A8 202 AT R e 4
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

8.7. HWTHI— BB IR

R L. BT INTEN/INTEN2 Z5774%,  JF S 75 B0 b (042 i 7

LI 2. 15K INTRQ/INTRQ2 % 178% .

A3 ERFH, A engint 184 R HAFHED RV CPU B Iifg.
SR A SRepl. PR, BT .

SIS MR R RT R, REERT

+ P
H
i,

B PR AL TR, TT{E T pushaf 154 K1E7E ALU Al FLAG FF#s8dl, JH7E reti 28, {1 popaf
EAHEE. —MPBWT:

void Interrupt (void)  // HikASE, BRANFE TR,

{ I BN disgint fPIRE, CPU AN FEEZ b
PUSHAF;
POPAF;
} Il RGEEFIFEN reti, EEIPAT reti 5854 B KL E] engint KPRZS

* FEERREFFH, AIEH] disgint 454 ST A k.
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!':, PFC460 - TM%%
'j. PADAUK 24 fph i 8-bit MTP KB 1

8.8. f& i T4

il P 3 AL BT AL 0 (I HE RS A i & LLORAZ R 0 B, — P T 7 B30, PIGOh R 2200 A 745, Rl
IR BIRE R T W A B rp I, TR, ALEE TR pushaf /& 75 200N -5 HERR A7 A% 2%

void FPPAO  (void)
{
$ INTEN PAO; /I INTEN =1; 4 PAO #Ef7 244z, 774 diibrigsk
INTRQ = O Il 7EBR INTRQ
ENGINT Il A F 4 ey v
DISGINT I A5 FH 4 ey b
}

void Interrupt (void) Il PR
{
PUSHAF Il TE6% ALU FIl FLAG Z7E8s

/I % INTEN.PAO 7£ EFEF S ahBFFAIIE, WA AT LLAIK INTEN.PAO 275N 1.
Il #ltn:  If INTEN.PAO && INTRQ.PAO) {...}

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

If INTRQ.PAO)

{ /I PAO I FE P
INTRQ.PAO =0; /| RZUEKRAN RLFIAL (PAO)

Il (X:) INTRQ = 0; Il ABWAEHWIRE T &G, A A INTRQ = 0 — XA #iE R
I BERE AT RE BN R AE T M AR AR ) A i, = AE B
POPAF /I 1815 ALU Fll FLAG Z7E8s
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

.l
i,

9. I/O¥wmH
9.1. 10 MR HFHFR
9.1.1. ¥ D A N H A& #28(PADIER), st = 0x4C
fr | MIsRiE | 5 e
v 1 = B PA7 XUt . REMER RIS R. 1/0: 2R 1 EH
AR R R AN, BRI E A, DA IR
6 1| one B PA6 B N RGMelE. 1/0: R 1 1=
4 PRSP R AIN ARGLRE R MR, LAB IR
5 1 RS | B PAS U ARG, 1/0: FH [ =1
4-2 | 11 | 5 | I PAUIPASIPAZ HITHIN . REMBRRITITOR.  1/0: A/ #2)H
1 1 R | BH PAL BTN ARG, 1/0: FA /1 5H
0 1 H5 | JAH PAO BN . REMBEMFWER. 1/0: FHH [ FH

9.1.2. 3w H B HFHANJE A& A4 (PBDIER), #uiht = 0x4D

L | WIEME | BB # R

7 1 RE | JAH PB7 #F N ARG, 1/0: B 1 1=
6-5 11 H'5 | jAH PB6~PB5 # 7\ RGMBEA AR, 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 P ER. 1/0: B [ FH

9.1.3. ¥ H C HFHMAN )5 HF 73 (PCDIER), Hibk = Ox4E

fr | ¥IRME | /5 # B
7-0| OxFF | H'5 | JAH PC7~-PCO i AN RGiMeliE. 1/0: J5f 1 =4

9.1.4. ¥ F D HFHANJE FH&F 73 (PDDIER), Hulik = Ox4F

AL | ¥ItEME | /5 #
7-2 - - R
1-0 11 H'5 | 5 PD1~PDO i ri ANAI R 4imefig. 1/0: BH 1 5

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

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

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

b
H
i,

7-0 | Ox00 | /5

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

o | WIsBME | B/I5 R
5 I AIBIC A il = 74 o FHORA il iy 11 4% 5 A _E-43r FRL BEL A {3 €
0/1: {#HEH

7-0 | Ox00 | /5

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

fir | ¥gRiE | /5 i
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

7-0 | Ox00 | /5

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

fir | ¥gRiE | /5 Ei: I
- - | RE
1-0 | 00 | /%5 | 4K D %A fF4s4r[1:0].

9.1.10. ¥R D | 2(PDC), Hihk = 0x1D

AL | ¥IdGME | /5 # R
- - ]

I 1 D S EF A4 . HORE S 1 D 51 PD1~PDO ) A sl H .
0/1: NIt

9.1.11. ¥H D _E{EH|FFEH(PDPH), Hilk = O0x1E

fr | ¥IERME | 15 B
7-2 - - TR E
i 1 D Rl a7 e% . F R 0 D 5] PD1~PDO L4 HBH A g
0/1: {FHEH

9.1.12. ¥ D FhisH|aFF#8(PDPL), il = Ox1F

AL | WIERfE | /5 #
7-2 - - TR
Ui 11 D NS A A7 A8 . FI kA0 11 D 5114 PD1~PDO 47 Hi BH 1 {f BE -
0/1: =H/IEH

1-0 00 B5

1-0 00 WA=t

1-0| 00 |5

©Copyright 2024, PADAUK Technology Co. Ltd Page 48 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



!j:* PFC460 - Tk

')” PADAUK 24 il s 8-bit MTP 874 B Hl

9.2.10 &5t e Theg
9.2.1. 10 5| KI5

PFC460 [JL-FFrf 10 5| E A ME L5, T 16.
PFC460 1] PAS 5FHAth 10 —2, wI{EdEH At 5, JEFisH .
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: 51 Zz o DA ]

9.2.2. 10 5| IK—&Th8e
L)FA. FHThEe:
PFC460 Jr A 10 51 I T 4 F 1 A 074 N BB I % Hh B s i
% 1 BU¥E %5 17 4% (PAIPB/PC/PD), % | % 17 #% (PAC/PBC/PCC/PDC), I $i 4%t 25 17 #% (PAPH/PBPH /
PCPH/PDPH) Al K 47 1| %5 77 2% (PAPL/PBPL/PCPL/PDPL) ) ¥ 5 , £ — 10 5 JEIHR 7] LA 57 B B R A [F 1 Th g
5] B OB S N T RERT, iR IR, 1 ] PXDIER ZF A7 48 RO B E A AN ThRE . 45| A
G R S (VAL S T ok W A N AN S R = P PN

AR B U 1 BRI AR, — R BRI DR B A ARG AR TR, R R 2 e A
FRaifE. 3 11 9% 1 PAO BUERLE &R .
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TR

PA.O|PAC.0|PAPH.0|PAPL.O #hid
X 0 0 0 [fi AN, WA B/ THHHE
X 0 1 0 [N, A5 LR
X 0 0 1 |, A8 FhiE
X 0 1 1 [N, G55 Eh/ FhEkE
0 1 X X | HRRAL, A S BT e
1 1 X X s A, A 99 B R R e
# 11: PAO WiEhllE &
(2) EEARMR BRI Y :

% PFCA60 75 Lm g U, 45| B0 T DAV OR AR IGRE R 5. 68T 75 FHORILEE R S8R0 51,
WA E AT, 277788 PXDIER AR R o

) A W ThRE:
2410 VE AR W 5] I, PXDIER FHNA N ¥ B
B, 4 PAO FRAE NN B 5] RS, PADIER.O N E & .

(4)IRBRE ST ATk
PFC460 ] PBO. PB2~PB7 1£#iti i 45 Strong/Normal W5 R UKz fE fyml ik, 2 alifid IOHD 2577 28k 52

P 85 R R U 4

9.2.2.1. 10 %ith X3 R /1 #HI & F2%(IOHD), Hikk = Ox5F

e |¥I%GE | BB # B

7 0 H’5 |PB7 IOH/IOL 9KkahfE /1i&+¢.  0/1: Normal/Strong
6 0 K5 | PB6 IOH/IOL IKa)fE /1ik+¢.  0/1: Normal/Strong
5 0 A5 | PB5IOH/IOL J5hHE /1ik+%.  0/1: Normal/Strong
4 0 W5 | PB4 IOH/IOL ¥K&)fE /1ik+¢.  0/1: Normal/Strong
3 0 A5 | PB3IOH/IOL J5hEE /1ik+%.  0/1: Normal/Strong
2 0 K5 |PB2 IOH/IOL ¥Kk&fE /1ik+¢.  0/1: Normal/Strong
1 - - | fRE

0 0 W5 | PBO IOH/IOL ¥KX&)fE /1ik+¢.  0/1: Normal/Strong
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9.2.3. IO 5#&E

+ P
H
i,

(1) 10 fERE TN
& 10 ENECFIINES, Vi 5 Vil (HESL, SBEE TAEREMREA LS. ES% Vih H/MER Vil 5K .
& Py B PR O B R . S S R T AR S, FRAE N E e A .

(2) 10 fERE 4 NAIHT FF e T A

& [ PxC Zifidas, 10 B

@ /| PxDIER Zif£a%, X RAL T 1 BUS BTN .

& Tk PD s AR 10 D H, PDDIER[7:2]7% 2% %N 0.

(3) PA5 fE25 PRSTB #il A
& 55 PAS NI
& %€ CLKMD.0=1, f# PA5 N4k PRSTB % A B .

(4) PAS 1E Ak N i i K G 2R 3% 4 & 4 il o T o
& iFEAE PAS 5K Sekhia Bk >33 Q HFH.
& R PAS {E NI .

(5) N T ik ICH BIFR A, & T RWAESELT IC VDD/GND 4bhn b 0.1uF B2, [A @R — 20
10uF HLfR LA o
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.l
i,

10. Timer / PWM ¥ 2%

10.1. 16 ALiHEEs (Timerl6)
10.1.1. Timer16 448

PFC460 N & —> 16 (il fF 11448 Timerl6, HBHHEEIWIE 17,

THEES I B B 3 A7 2% TI6M[7:5Kik+%, fEI ik 2] 16 711 # 4% (counterl6) L /i, T16M[4:3]n] X i
PRBAT T AL B, A+1. <4, +16. +64 ZEPURhED, ihiHEGEREE K.

T16M[2:0)H T+ Timer16 fyrh Wi, Hok B T 16 Arit- s nu6r 8 FA7 15, 241 Hds s i, Timerl16
A R W . LA INTEGS.4, AR FAH WM b i & o R BRI fd 2

16 frit#ee HEsm Bibg, iHEEs VAT LA sttl6 #5458, BRI EUE T LA 1dt16 354 121k

PIHARAF A
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
Egic = x o= "| counter
S 1,4, Bit[15:0]
PA4 16, 64
Bit[15:8] M k) To set
U or interrupt
’ X > 1 request flag
T16M[2:0] 4 4
INTEGS.4

17: Timerl6 BitiiE &
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12 paoauk 24 fli A 8-bit MTP JSH 3 1Al

i o"’

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 .

T16M 10_RW  0x06

$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| —/&¥
$4~3: /1,/4,/16, /64 Il E=ASH
$2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =15

il AT LUK IR R GE 10 ZORORE L T16M S8, Bl 70T

$ T16M SYSCLK, /64, BIT15;

Il 1EFE(SYSCLK/64) 4 Timerl6 &P, 4 2716 M E 42—k INTRQ.2 =1
Il i Z4: 04t System Clock = IHRC / 4 = 4 MHz

/I 1] SYSCLK/64 = 4 MHz/64 = 16 uS, #)%; 1S /*4—¥% INTRQ.2 =1

$ Ti6M PAO_F, /1, BITS;
Il #%$% PAO 24 Timerd6 &0, 4 279 Mo 4—k INTRQ.2 =1
Il &34 512 4> PAO B 8 L =4 — IR INTRQ.2 =1

$ T16M STOP;
Il 15 1k Timer16 13k
40 Timerd6 &2 T H HiziT, kAR DU R 7 iR

FINTRQ_T16M = Feclock source + P + 2"*1

Hrh, F 2 Timerl6 (IR &hiE %,
P & T16M [4:3]/0kDi(tban 1, 4, 16, 64);
N 2P SRIERE RN, Blan: A7 10, A4 n=10,

10.1.2. Timer16 RSH B}

MiE $INTEGS BIT_R B GX2 IC BRiMED , Hi%E T16M 1HE3s BIT8 = AErlli, # T16 114 0
FEUE T — PR W 7R T3 0x100 B A A (BIT8 M0 2 1), 25 kR Wi /E 1144 %] 0x300 i k4= (BIT8
MO E 1) o FrRlisE BIT8 &it4k 512 A . &R, R BirhERLS T16M HEER®E, W
— Wb i AE BIT8 M 0 28 1 If A

MEKE $ INTEGS BIT_F (BIT A1 3]0 fiik) 1 H &% T16M %28 BITS =4 ik, N T16 it
BN BB R 0x200/0x400/0x600/. .. 1 A . BiFR % 8 INTEGS B 7 ES B AL, isiEE P =R,
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10.1.3. Timer16 #8728 (T16M), Hihik = 0x08

fr | WigRiE | BB

i I

000

000

001:
010:
011:
100:
101:
110:
111.

Timerl6 4Pk #E.

1= Timer16

CLK RG]

TR

PA4 TR (O
IHRC

EOSC

ILRC

PAO TEEIE (AR

00:
01:
10:
11.

00 B

Timerl6 W HBHIE8h 43 Ii%s «

+1
+4
+16
+64

000 B

N~ o o0~ WN B O

TR . PR PR AR S AR, R A TR
Timer16 iz 8

Timer16 £z 9

Timer16 17 10

Timer16 {7 11

Timer16 {7 12

Timer16 17 13

Timer16 {7 14

Timer16 17 15
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10.2. 847 PWM i+#28% (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 5 I 236 ;- TM2C[3: 2] Sk £ Timer2 f%l . #7728 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 s
IHRC, i ma| | Bbit | iRl
ILRC, g o
EOSC g i T = ﬁt%gﬁ ——————pTM2CT[7:0]
C , 0 0
OPA a 1,4, 1~32 > 5 |
pr0, [ =] 16, 64 & %> PB2/PBO
~PAO, s PA3 T
PBO
) i
~PEO, LR 1 55— PB4
’ o2 S e — TM2C.0 code option
~PA4 / TM2B[7:0] # TM2C[3:2]=1
TM2C[3:2]

18: Timer2 iz [

Timer3 FAEEAEE S Timer2 2540, HE G #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 i A8 A P 16 5 OPA_PWM, i OPA LU S5 R ae = PWM BRIt , RKTEZ% OPA
.
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l'?“'

| —_,

PADAUK

K 19 EoxH Timer2 JE R PWM AR e B

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

19: Timer2 BRI AA PWM £ 1t E

10.2.1. Timer2. Timer3 fHR&F17E5%

10.2.1.1. Timer2/Timer3 LfR&F3%(TM2B/TM3B), Hhibk = 0x61/0x63

YigeE | 5

# R

0x00

Ry

Timer2/Timer3 R 27178,

10.2.1.2. Timer2/Timer3 tH &7 58(TM2CT/TM3CT), Hil: = 0x29/0x2B

R

¥Ig6ME

4]

Ei: I

7-0

0x00

B

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

10.2.1.3. Timer2/Timer3 53 & £ 3% (TM2S/TM3S), Rtk = 0x60/0x62

fir YIghiE | 5 # R
PWM 73 #F i F% .
7 0 HE | 0: 811
1: 6 frmiE 7 0 CHAERFEIT TMx_bit 26D
Timer2/Timer3 B T 45i 25 .
00: +1
6-5 00 HE |01: +4
10: + 16
11: +64
4-0 | 00000 | RE | Timer2/Timer3 Al &h4- 4528,
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10.2.1.4. Timer2/Timer3 ¥l & /7 3%$(TM2C/TM3C), Hibk = 0x28/0x2A

fr YigetE | ®I5 # B
Timer2 BFERiEERE . Timer3 Wi+,
0000: 2] 0000: 5
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: ILRC
0101: HHe skl 0100 LR

7-4 | 0000 | E . N 0110: OPA (Lh##sti=AD B
0110: OPA (HbA#i=) Hhith 0111: NILRC
1000: PAO C(L7H#) 1000: PAO ( L-FHI)
1001: ~PAOD CF D) 1001: ~PAO (R
1010: PBO ( EFH# 1010: PBO ( EF¥#)
1011: ~PBO C( FF&IH) 1011: ~PBO C( FE&AD
1100: PA4 ( EFID 1100: PA4 ( EFHED
1101: ~PA4 CFB&IED 1101: ~PA4 CRBEHD
Hth: fRER HAth: R
Timer2 # k. Timer3 fir ik .
00: = 00: 1&H

" . | 01: PB2E; PBO 01: PBS

—— = B/ (th code option TM2C[3:2]=1 #%5&) | 10: PB6
10: PA3 11: PB7
11: PB4

L 0 S Timer2/Timtir3 *ﬁiﬁiﬁ’éﬁc%
0/1: A /1 PWM .
0 0 e Ja H Tin:erZ/TimerS AR

0/1: #=HIFEH
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'j. PADAUK 24 fph i 8-bit MTP KB 1

10.2.2. f#H Timer2 F24 2 A E
401 5 5 PR TR SR O, R 5 5 LS 50%, U VB S S e, T DU I R

HIHR =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 28 5 R B s BIRE 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 fif PWM &

Ak 8 it PWM IR, M%7 TM2C.1=1, TM2S.7 =0, %I RZEA &4 LAl R .

R =Y +[256 x S1 x (S2+1) ]
BdiaE 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
> Hila 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=IHRC/4, IHRC=16MHz, Vpop=5V

TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 KL PWM, Tisrit =1, 44 =2
TM2C = 0b0001_10 1 _O; RSB, #iE = PA3, PWM Bz
while(1)
{

nop;

}

©Copyright 2024, PADAUK Technology Co. Ltd Page 59 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



PFC460 - TIV%%
PADAUK 24 fih 52 8-bit MTP REL B 5 Hl

S

10.2.4. fHH Timer2 724 6 fif PWM 3ETE
LR 6 it PWM R, R TM2C.1=1, TM2S.7 =1, #HE B RZEA 52 LA R -

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

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

XH,
Y = TM2C[7:4] : Timer2 ik i P g
K=TM2B[7:0] : LIRZFAFEEEME (kD
S1=TM2S[6:5] : TisrAliesidE(d (S1=1, 4, 16, 64)
S2 = TM2S[4:0] : 7#iidsfa (+ikl, 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 {i71{) 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) PWMG2 — PA3, PB2, PB3, PCO
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j' PADAUK 24 fil L8 8-bit MTP RELH FrHl
10.3.1. PWM

PWM T (18200 A — NS %E (Trerioa = 18] 31D F1—AN A 31 HL e v AU IRF ] (o528 BED

. PWM 1]

iﬁ%ﬂlﬁﬂ:ﬁ%(fwm = 1/TPeri0d); PWM E‘Jﬁj‘?ﬁ?%ﬂl%?*ﬁ‘ﬁﬁ%iﬁ@ﬁ‘ﬁﬁ\ﬁ (N ’fi%;ﬁ%, 2N % Telock =

Treriod )
N7

HAb, ﬁﬁ)ﬁﬂu‘ﬁi
# OPA =

A AR FE IR T OPA_PWM, fii OPA 454

E IR AL RESE T PWM BRI, A

i

A

JE 3]

v

+—>HF

|'L|'L —_—

UL

e
N 4B

10.3.2. TEEFIRSHERE

21 /& 11 At #as PWMGO FIREAFHER] o XA B IR 8PP AT LL2 IHRC B0 R4 8. Zi /74
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 .

20: PWM % e

s e PWM
wr_PWMGODTH () g bi!s 7 LA AT v
_ : (a1 fin) PWMGO0S.7
wr_PWMGODTL m g A | 3 bits, l
o [ | o ]! PWM P
> L Pl e TR
b &
PWMGOS[4:0] PWM Ji Al B AR
PWMGO0S.7
PWMGOCO  pwmGos[6:5 o
[6:5] PWM &1 l > 1 pao
u PWMGOC.1 %
IHRCHY £ l ﬁ 1 PB4
—| ® wss| | ol
1 - 11 PWMIE %% T>PB>
> —| . > Y
CLK % 1.4, - -+ PC2
F 2 16, 64 1~32
—_— PWMGOC.5 ﬁ
PWMGOC[3:1]
: *ﬁﬁ 5
wr PWMGOCUBH PVZ\;'\%L(%E;% —3
’ 8 bits LR
PWM.EIRZ 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 H-E AR
11bit PWM KIS A G LA R A RS H

PWM #iH# Fpwm = F clock source + [ P X (K + 1) x (CB10_1 + 1) ]
PWM &t (KHE)D) = (1/Fpwm) x (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

PWM 52t (H4rH) =(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) &%
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 KFFE
10.3.4.1. PWMGO #Z | & 8% (PWMGOC), Hiht= 0x22

.l
i,

AL YigE | W5 # R
7 0 25 | JEH PWMGO0. 0/1: 1EH /1 EH.
6 = Hift | PWMGO A A 285 IR

B PWMGO 8 H i 45 S A8 75 ik
0/1: 1#H 1 AH.

— | PWMGO ¥t %E.
H1"EE PWMGO i3, % PWMGO iH#Us, X Mi<EzA 0.

1 PWMGO %t -
000: A%

001: PB5

3-1 000 /5 | 010: PC2

011: PAO

100: PB4

HA. R

PWMGO &Rk
0 0 B'E | 0: CLK
1: IHRC #{# IHRC*2 (fHFEFFi&Ii PWM_source %))

5 0 kst

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

/A YigsfE | /5 # R
PWMGO i,

7 0 RE | 0: MO e & 2 Ui 7= A R b
1: HiH-E0h 0 FEAE Ik
PWMGO T4 .
00: +1

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

4-0 | 00000 | HE | PWMGO %34,

10.3.4.3. PWMGO 5% WAz &FF738 (PWMGODTH), Hiiik = 0x50

AL | WiefE | W15 R
7-0 - R | PWMGO 75 A A¥[10:3] .
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10.3.4.4. PWMGO 5 & HARAL&FFF3 (PWMGODTL), #il: = 0x51
fr | ¥IRRfE | BB # R
7-5 - H5 | PWMGO (5= HfEAL[2:0] -
4-0 | - - | A
ER: PWMGO 5 LHFARIIEE, EHRS PWMGODTL, 55 PWMGODTH.

.l
i,

10.3.4.5. PWMGO ¥ I PR &AL #7783 (PWMGOCUBH), Hhik= 0x52
fr WIGEE | B # B
7-0 - HE5 | PWMGO LIR#FA#41[10:3] »

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

fr | WIRRE | 5 i AR
7-6 H5 | PWMGO LRz F#M[2:1] -

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

10.3.4.7. PWMGL | F 78 (PWMGLC), Hiht= 0x24
fr | WIRRE | 5 # R
7 0 ] B PWMG1. 0/1: £/ / BH
6 PWMGL A= st kA

P PWMGL [fin th (1) 45 52 75 el i
0/1: 1=H | B5H

PWMG1 #8815 %
H1EE PWMGL 14, E%E PWMGL iH3Us, XAMi2xABhH 0.

% PWMGL it

000: A#iih

001: PB6

3-1 000 /5 | 010: PC3

011: PA4

100: PB7

Hith: R

PWMG1 HJEF ik +¥

0 0 /5 | 0: CLK

1: IHRC #(# IHRC*2 (HFE/Fi&I PWM_source £l

%
I

P
S

5
o
S
d

L/

©Copyright 2024, PADAUK Technology Co. Ltd Page 64 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



31:, PFC460 - TM%%
'j. PADAUK 24 fph i 8-bit MTP KB 1

10.3.4.8. PWMG2 | & 73§ (PWMG2C), Hil-= 0x26

L YIghtE | 5 # R

7 0 WE | B PWMG2. 0/1: =8 1 BH

6 - Hit | PWMG2 Al gs i kA .

I PWMG2 HO%H 45 B B el vk .

0/1: 1M 1 BH

PWMG2 #8815 %

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

5 0 5

B PWMG?2 #ith
000: A%

001: PB3

3-1 0 /5 | 010: PCO

011: PA3

100: PB2

Hit: {187
PWMG2 4

0 0 s | 0: CLK
1: IHRC 8{# IHRC*2 (HFEFFiEIT PWM_source %))

10.3.4.9. PWMG1/PWMG2 7 i & 725 (PWMGLS/PWMG2S), Hbdk= 0x25/0x27
fr | WI%GE | B # B
PWMG1/PWMG2 kit

7 0 RE | 0 M B8 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 | HE | PWMGL/PWMG2 44,

4[]

10.3.4.10.PWMG1/PWMG2 5% R & F2%(PWMG1DTH/PWMG2DTH), #ilt = 0x54/0x58

(A WIMGE | 5 # R
7-0 | 0x00 H5 | PWMG1/PWMG2 5% BB A7[10:3] -

10.3.4.11. PWMG1/PWMG2 5% LKA F FF #(PWMGIDTL/PWMG2DTL), Hihik = 0x55/0x59
br | WIRRE | BB # R
7-5 000 5 | PWMGL/PWMG2 S=tUE AL [2:0]
4-0 - - TRE
HE: PWMGL G FFRNRE, BELE PWMGIDTL, /55 PWMGIDTH, XT PWMG2 BN FHE K E .
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10.3.4.12. PWMG1/PWMG?2 3 E FR EhL F 2 (PWMG1CUBH/PWMG2CUBH), Hbiik= 0x56/0x5A
L | WIERE | B # R
7-0 0x00 HE | PWMG1/PWMG2 FFR&F(FA3AL[10:3] .

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

fr | ¥IRRfE | BB #
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 TEH]

F PRI CLHPEAS 11bit PWM A= plds i i 9 % B AN FEIX 1 PWM 32 . 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;,
I......
Byte duty = 60; I RFEPWMO 155
Byte _duty = 100 - duty; I ARFEPWML 152

[[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 &2 G (5L 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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24 fiisa 8-bit MTP K& H il

$ PWMG1C Enable, PA4, SYSCLK; 1 PWMGL1 it PWM1 JJE 2 PA4
$ PWMG1S INTR_AT_DUTY, /1, /1;

I YERE: SRR RTRR, REDITFARES) e

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: FEIXIE S % Bl
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24 fiisa 8-bit MTP K& H il

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
4/5/6/7 >2
8/9 >3

% 13: FEXSEHN

10.4. 11 47 SULED LPWM %28 (LPWMGO0/1/2)

PFC460 W& 41l =# 11 {7 SuLED (Super LED)ff{} LPWM 4 jk 2% (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

Hr, LPWMGO 5 LPWMG2 L5
[, LPWMGO 5 LPWMGL $E5

10.4.1. LPWM ¥

S 0 PB5, {HANE & WA 4t LPWM 2] PB5;
w1 PB6, {HANA] & [FI 4t LPWM %] PB6.

LPWM % e (B 24) A — I EE (Teerioa = I TA] 31D AT—A> Jif 341 HL 4y sy P RO 18] C 28 EED &

LPWM % HH (1) 55 26 B T I & (firwm = 1/ T period) o

LPWM Output

Clock

LPWM Period

LPWIM Duty Cycle

K 24: LPWM %I
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10.4.2.

AR

Kl 25 Fros %4 SuLED 11 £ LPWM A s A 7 ARl . X =20 LPWM A& s 456 3% R 1
Up-Counter FlI & ye 5T 5k AR I 3 Frbl LPWM JE BRI A CE TR & F22 8, mH4dJs e DU IHRC
H RGN . LPWM {5 S5 51 s LPWMGXC FA7a8 kg . LPWM BB EE LPWM ERR &
AMERAFAF AR UE, S8 LPWM SR 52 LE &5 2% LPWM 5 25 Ll s AR 25 77 B e

£ LPWMGO EIERIIBH N AT OR A1 XOR #Z4E& T 724 HANEE S 31F X B =32 59
S

BeAh, AP ] DL S i AR T IE T OPA_PWM, fff OPA L 4h Rpedsil LPWM BE M HH, Bk
iHE5% OPA &35,

WR_LPWMGODTH

WR_LPWMGODTL

WR_LPWMG1DTH

WR_LPWMG1DTL

WR_LPWMG2DTH

WR_LPWMG2DTL|

System Clock, LPWMGCLK|6:4]
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCK/8,
LPWMGCKI/16, Selector
LPWMGCKI/32,
LPWMGCKI/64,
LPWMGCK/128
WR_LPwmGcupH LPWM Counter |
= upperbond | 8bits - LPWM interruptrequest
(MSB}) 11- Bits
LPWM and Halt Wakeup OPA
. Up Counter
WR LPWMGCUBL LPWM Counter 2bits
- upper bond
(LSB)
LPWMGOC[3:1]
0
LPWMO X PBS
LPWMGO . @ 0
Duty Value 8 bits I Compare LPWM1 g 0 MuX PC2
(MSB 8 bits) Duty & LPWMGO | cyunio MUX 1 MUX| @ 0
Value Output o 1 & Selector PAD
Buffer Control LPWM1 R - N 1 L
(11 bits) L g 1 pel
LPWMGO . LPWMGOC[4] PB6
Duty Value 3 bits z (LPWMG1!=P B6)
(LSB 3 bits) LPWMGOC[0] OPA_PWM
; LPWMGOCT5] LPWMG1C[3:1]
LPWMG1 |8 bits Compare MUX . 0
Duty Value Duty & LPWMG1 Pee
(MSB 8 bits) Value g:,:?:’:l LPWM2 1 - Mux ® 0 PC3
Buffer Selector
(11 bits) € g ! N MUX PA4
I;—:t‘;\'cﬂaﬁ:e 3bits LPWMG1C4] 9 1 PB7
(LSB 3 bits) OPA_PWM
o LPWMGICES] LPWMG2C[3:1]
LPWMG2 8 bits .
Duty Value ¢ Mux 0 :g::l
MSB 8 bit: ompare 12 .
( s Duty &  LPWMG2 1 = Mux 0 P
Value Output N 1 MUX Selector
151‘-1::_:' Control D N rB2
LPWMG2 5 1y (1 bits) LPWNIG2C[4] @ 1 PAS
Duty Value PBS
(LSE 3 bitS] OPA_PWM (LPWMGO!=PB5)
LPWMG2C[5]

25: #4 SULED =% 11 ff LPWM A= B 28 h AR HE &
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-9
I-""’

A
OX7FF
Counter_Bound[10:1]

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

26: 11 fiz LPWM 4= i 2885 H it 5

10.4.3. 11 7 LPWM A Ri+E AR

LPWM #HAZR Flpwm =  F clock source + [ P X (CB10_1 + 1) ]

LPWM % (BFE)D = (1/Fipwm) X (DB10_1 + DBO x 0.5 + 0.5) =+ (CB10_1 + 1)

LPWM &%k (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]}, it#%%s
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10.4.4. 11bit LPWM ¥ 8305758
10.4.4.1. LPWMGO #Z i & %% (LPWMGOC), #ihk= 0x0C

TR

AL | WIMRME | BB ik
7 - - FREH o
6 = His | LPWMGO A i 255 HOIRAS

HeFE LPWMGO F%a i 45 R 15 Sl -

HE .

5 O 177 o g
LPWMGO % Hi%k+.

4 0 HE | 0: LPWMGO %

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

LPWMGO %t oy I F%

000: %t H

001: PB5

010: PC2

011: PAO

100: PB4

101: PB6 ({Uid&EH T PB6 A HE LPWMGL %t
Hpth: R

3-1| 000 | /5

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

10.4.4.2. LPWMG1 i /7% (LPWMGIC), Hiht=0x0D

A1 | WItRME | WIB ik
7 - - R,
6 - HiZ | LPWMGL A st R A,
5 0 s EFE LPWMGL 1% i 1 285 2 15 bk
oo ERIER.
LPWMG1 % % 4%
4 0 /E | 0: LPWMG1
1: LPWMG?2

LPWMG1 % uify I
000: i Hif5H

001: PB6

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

011: PA4

100: PB7

Ixx: 1R

0 - B | R
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24 fih s 8-bit MTP 5E 8 E-HL

10.4.4.3. LPWMG2 #=#| % 785 (LPWMG2C), Hilk = OXO0E

VA

HI4EAE

]

Ej:ip)

7

(73R

6

LPWMG2 “E a8 4 R A o

5

R LPWMG2 HfhrH B45 527 It

0/1: fFH/EH

LPWMG2 %t ik +%:
0: LPWMG?2
1: LPWMG2 =2

000

LPWMG2 i Hi ity 132 4%«
000: i tifs H

001: PB3

010: PCO

011: PA3

100: PB2

101: PA5

110: PB5 ({&H T PB5 & HAE LPWMGO %i i)

111: f#8

5

73:8

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

VA

HIAEME

5

R

R

LPWMG 1EH/ JaH -
0: LPWMG 12H
1: LPWMG J5H

000

LPWMG e Fii 4451 .
000: +1

001: =2

010: +4

011: =8

100: +16

101: +32

110: <64

111: +128

TRE

pinl
dn

LPWMG B &%
0: ARGl
1: IHRC #i# IHRC*2 (H co

de option LPWM_Source #£5E)

10.4.4.5. LPWMG tH¥( LR BALEF 788 (LPWMGCUBH), #ilik = 0x68

AL

BIHEME

]

iR

7-0

HE

LPWMG FE[R&Ef73. £7[10:3].
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10.4.4.6. LPWMG 3 FFRAKALZF 783 (LPWMGCUBL), Hhulik= 0x69

HRE | BT

Ej:ip)

R

LPWMG FE[R&F 7. fr[2:1]

(73R

10.4.4.7.LPWMG0/1/2 5% AL &7 8% (LPWMGXDTH, x=0/1/2), Hilt = 0x6A/0x6C/0X6E

A | isE | 5

iR

e

%
A

7-0

d

LPWMGO/LPWMGL/LPWMG2 525t . £7[10:3].

10.4.4.8. LPWMG0/1/2 (5% LRAL &7 88 (LPWMGXDTL, x=0/1/2), Hiht = 0x6B/0x6D/0X6F

hr | #wgeE

Nii

i/

i1

e

7-5 =

¥
- H

LPWMGO/LPWMG1/LPWMG2 (5% tfl . £i7[2:0].

4-0 - -

73:8

FER: DS N LPWMGX (5 2 KA 77 A7 4%, FES5 N LPWMGKX 5 2 L @A 27 788

10.4.5. A HFMEXE LPWM B TEH]

H:F PFC460 Ji4%5 1) 11 bit SULED LPWM %5

(x=0/1/2)

1, fFEHEHA LPWM2 #d . LPWMO 5 LPWM1 758 )5 @it

LPWMO i tEsit, RIS W AT AEIX LPWM . R~ T :

#define dead_zone 10
#define LPWM_Pulse 50

#define LPWM_Pulse_1 35

#define LPWM_Pulse 2 60

#define switch_time 400*2 I

I

I
I
PIE = at=A i ko E S

Il FEXEE =10% * (1/LPWM_Frequency) us
ZHAMEX LPWM 545N 50%

FHANEX LPWM 525K 35%
ZHAMEX LPWM 555K 60%

IE: R b4, switch_time N4 LPWM AR5 40. thfil LPWM J&#: 1/2.5KHz = 400 us, #1]

/¥t 6] A 400%2 us

void

{

FPPAO (void)

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

W ieiaiaieiataid jsb: i_-'_:‘ lﬂ % IE § Hﬁ B T e

Il LPWMGO 5 LPWMG1 R85, LPWM 5551t
/I y LPWM_Pulse%

R G 0 =] 2 (—
LPWMGODTL =  0x00;

LPWMGODTH = LPWM_Pulse + dead_zone;
LPWMG1DTL =  0x00;

LPWMG1DTH = dead_zone;

LPWMG2DTL = 0x00;

LPWMG2DTH = LPWM_Pulse + dead_zone*2;
LPWMGCUBL =  0x00;
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v
I-""

LPWMGCUBH = 100;

H---- Si—RCE LPWM B8 2 3 --mmmmmmmmemeee

$ LPWMGCLK Enable, /1, sysclk;

[]-=----- i 4R

$ LPWMGOC Enable,Inverse,LPWM_Gen,PAO,gen_xor; // LPWMGO 5 LPWMG1 R®E)5, M
I/ PAO JIA s b 1 A

$LPWMGLC Enable, LPWMGL1,disable; /I LPWMG1 A%
$ LPWMG2C Enable, PA3: /I LPWMG2 PA3 %t
while(1)

{

[[FFEHARE ﬁ]ﬁ l"j § Hﬁ B e

11 O) G B L, i G T R B R IR SE DXV 2%, S TREAT 20 R Y
Il 7R N 50%/60% —  35%

LPWMGODTL =  0x00;

LPWMGODTH = LPWM_Pulse_1 + dead_zone;
LPWMG2DTL =  0x00;

LPWMG2DTH = LPWM_Pulse_1 + dead_zone*2;

.delay switch_time

57 HNER: 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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R, [E % b5 Eei R ) LPWMO/LPWM2 ik Tt 27 fiw .

LPWM2

LPWMO

Dead Zone

27: W E AN LPWM

¥ 5 2% LLR 6 B2 () LPWMO/LPWM2 T2 28,

LPWM2

LPWMO

9

096

Z

A
k7

28: PN H AN LPWM T

ATLURIL, EIRBIREPT R, HAEXZPA LPWM AR . 25 H 7 2 LPWM FIRCAREIZEX, (LR B

AR % H ] Inverse RIFT. -

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

11.1. tbBi2%

PFC460 W& —MEfFLbiiss, MHER MK 29, & LLELE AN N Z [ K45 5 K/ e BE4T LUAZH Y
MET, —RERA, AR A BEF8E GPCC.0 ;M Al GPCC[3:1] i&#%.

.l
i,

bl 28 H R 45 SR AT DL

(1) B GPCC.6 BLHLH! %

(2) tH GPCC.4 i #H 5 5 & 1 blhE;

(3) HH GPCC.5 i & i Tlme2(TM2_CLK)§i€7l‘$$ﬁHj:

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

(5) FPHEHIE S

(6) #51H1 %25 PWM %tk , 1TE4HHZES % GPC2PWM 27 7F 4%

16 stages
VDD
1 8R 8R A 8R

/\/\/—o .e—/\/\ﬁx[
GPCS.5=1 * < GPCS.4=0
e — o 00 JV\/—.M/ '

GPCS.5= 0 R W GPCS4 1

\
GPCC[3'1] ] VinternaIR
PA3 »00
PA4 »00 M To request interrupt
Bandgap »01 U GPCCA —»
01 X @)
PB6 >10 M R GPCC.6
PB7 »10 U
PAO > 110 g
D X To
Timer 2 E PAO
— clock T
TM2_CLK
PAO/ PA4 —>1 GPCC.5 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 MR | /5 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
thi a4

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. AR B4 AR IR AR

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. HEFSFEFEFFIE(GPCS), Hibk = 0x36

A WE | 5 # R
teicsstm i H A (B PAO)
7 0 H5 |1 0o/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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11.1.3. HEEFMER PWM #4723 (GPC2PWM), Hilk = 0x43

fr | ¥IRME | B/F #

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

6 0 R | tfessss fimk] TM3 PWM . 0/1: 15 F/E

5 0 H5 | Hfessss sk PWMG2 PWM fiidi. 0/1: 15 H/)a
4 0 5 | Hgegsst B PWMGL PWM #i . 0/1: 15 F/E H
3 0 5 | Hegegsst B4t PWMGO PWM #it . 0/1: 15 F/E H
2 0 W5 | Eigest Bk LPWMG2 PWM 4t . 0/1: 15 A1
1 0 W5 | Eegegest Bk LPWMGL PWM 4t . 0/1: 15 A1
0 0 W5 | Eggest Bk LPWMGO PWM 4t 0/1: 15 1

Eeigasdadl PWM Sl R AT 256 R I, HEbiassmt g BN 1 1, PWM 1R, LR AN 0
i, PWMREHiH . Wk 30 A

GPC Output

K 30: FLBAs 4 REEH] PWM fath
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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 DENEERIN
(1/32)*vDD #| (3/4)*VDD. &F17%% GPCS W7 4 47 5 FAKIEFE Vinerna r IR ARAKAE; £7[3:01/ 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 AL
[ /@6—9 o
GPCS.5=1 GPCS4 0
GPCS.5= i GPCS.4=1
GPCS[3:0f—=p» UX

¢

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

!

V. iermar= (2/3) VDD ~ (1/24) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

(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 AL
[ / ~ .,__/\%T
GPCS.5= R GPCS.4=0
® 00
GPCS.5:0 GPCS.4=1
GPCS[3:0f——=p MUX

!

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

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

A
5 40

internal R~

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

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

16 stages
VDD
N S~
GPCS.5=
GPCS.5=0
>
GPCS[3:0F—=— MUX

!

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

(n+1)

V -

internal R~ 5, VDD, n = GPCS[3:0] in decimal

K 34: Vinemar TE{F#:i% (GPCS.5=1 & GPCS.4=1)
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11.1.5. fEAkESR

M_‘:

jﬁ% PA3 j‘jﬁliﬁﬁ}\*u Vinternal R E/:] EEE%J(18/32)*VDD {/E%Eiﬁj\ovintemal R ji?%i GPCS[54] =2b’'00
FIRCE 73, 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 i \NBi b (x: HHEF HT)
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
Hit#) PAO. Vinema r &8 ERMECE 75X “GPCS[5:4] = 2b'10” 1 GPCS[3:0] = 4b'1101 (n=13) 153
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 PAA B3 NB IETRHL (x: I 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 RN, GPCS 2520 PA3 B FAa i Thse, (HAFEIASLhR IC L)
RE, VELE DT I BT X ML
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11.1.6. fEFHELEEEA Bandgap % B R4 s

Mk Bandgap 2% B A s il AR At 1.20V , & 0] DA AR FL IR FL R 7K P 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
SR, BT LARIE VDD YL .

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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11.2. VDD/2 jRE B EF=4 2%

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/IPBO/PBL iX 1137 51 fl. i%ThAE AT LAl it %577 4% MISC.4
kB E B, JE i MISC.3 34 H I .

ZTREAAR(MISC), Hihk = 0x49

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

3% VDD/2 % H B .
0: LCD_B01256, % PB0O/PB1/PB2/PB5/PB6
1: LCD_A034_B01,2% PAO/PA3/PA4/PBO/PB1

w
o
|
d

COM iy FHid I 3 N A xC(PAC.x | PBC.x=0)# gt VDD/2 Hi [ o {H 2k B B G L hn/ T H e fH
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

R e =
R T =

GND

|

|

51 B % H R AL

-

R, =

3 BRI

|
|

SURBON R AL

K| 35: fiiF VDD/2 fii & HL &7 4 28
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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,

OPACI4:2]

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

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

Vinlema\ R
—*To TM3
OPAC.5
OPAC[1:0]

——» To GPC

T

—*To TM2

H OO
(=3 Sl =]

— " ToADC

/<] 36: OPA fifi {1 I AlE

M P R OPAC.7 31T OPA B, 10 3 [0 PAO ¥ AN OPA [ . A Al DAZE UK #e i = T @
ik GPC B ADC M| EF4L PAO H /%, AT DAZE ELi g4 20 N B EL PAO 8 OPA L4555 .

11.3.1. OPA HuEasfst

L EH AR EC B AR OPA HHE #3150, OPA W N\ it 2 1A R i %152 (PAO) . TEBLREC T,
H AT EAE B PADIER.O A\ OPAC.6 i LIS SR 55 LA ER(GPC) 2518, OPA IR LB 45 SRt w] LIy TM2
B TM3 [T

IbAh, A LLESE GPC = A NS H L Vinemar 1EN OPA IEfIANZ — 1AL S H HIE.

FEFFIEITOPA_PWM 245 i OPA HLEL a0 i 45 R 920 PWM B0E . T ILThRE )R, 2 OPA i
HEE A 1, PWM (E RS o 0 i, PWM PR 4H . Wil 37 s Mgt 8bit/11bit PWM 1
AR
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OPA Output

.l
i,

K 37: OPA b a3z PWM %

11.3.2. OPA KB

OPA (1155 — M a5 RO TUR 33, B 7R B SE AN AL R E SR BTBORAS . B BN — N R B
KEEHS, PAO B — B 51 . 15 1R 24125 A PADIER.O LAB 1L L.

PAO ] ARG FEAE N ELA AR (GPC) B ADC [N, DXt OPA [fyfarth B AT LA GPC AT ELAR, 7]
LLF ADC 47  & .

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

A | ¥IEsME | /5 #

JEFH OPA. 0/1: 1=H /1 JBH

7 0 BLIE | U8 E N e IR, B AR N BRSO\ BB B N B AE R, LT IR 10 TR F.
IHER, 2 OPA % 4 e I, PAO K# 4 Fegh far i
OPA Lt 2 i Lb i 4%

6 - R | 00 IEfAN < i

1. IEEfN > s

EFE OPA iy 1 LEAR &5 SR & 7t TM2_CLK RAEd
5 0 BE/E | 0: B4 IR TM2_CLK Rits

1: Heiegs B2 TM2_CLK SRR

EH OPA ki N\ RIR

000 : PA3

001 : PA4

010: HM# 1.20 V bandgap % ik

011 : Vinternal R

100 : PB6

101 : PB7

1UX: {58

B OPA L4 N KR

00 : PA4

1-0 00 /5 | 01:GND

10 . %E?Hﬁi&%ﬁﬁ‘] Vinternal R (ﬁ%%}% GPCS %ﬁ%ﬁ)
11: {55

4-2 000 | BB
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11.3.4. OPA RiA%H{2: (OPAOFS), Hitt =0x34

hr | WIsEME | W5 # R

7-4 - - TR
1 OPA [ 251 Ha & 7K~
0000 : +1mV 1000 : -1mV
0001 : +2mV 1001 : -2mV
0010 : +5mV 1010 : -5mV

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

11.4. BB RS (ADC) B

ADCC [5:1]
o W e :
ADCM[3:1] ; Do o +—{] PD1/AD28
i o . [¢| PDO/AD27
# ! o — - {3 PC7/AD26
i ™ oo [X] PCBIAD25
i “o ! [%] PC5IAD24
AE T L i “o 1o L [57] PC4/AD23
(SCLK) ! N 10110 i PC3/AD22
i - 10101 ; ]
ADCCLK i > s —[X] PC2/AD21
¥ ! :G PEE L[] PATIAD20
< L ! prvw —{X] PAGIAD19
S i o — ! [] PASIAD13
! o L[5 PA2IADAT
i o ::323 — ] PA1/AD16
e - 1 {X] PC1/AD12
AD ! ™ . L[] PCO/AD11
s VDD i EYETE —{] PAO/AD10
o—:r o 1000 %] PA4/ADY
! ., i
o———av i prve +—{X] PASIADS
VHger o—t——3v ; o P —[X]PB7IADY
< o g—— v ; o [ PB6/ADG
1 o404 1
(B Z8E) o i e o200 \__[7] PB5/ADS
E o011 1 HZI PB4/AD4
# i o 9510 —{5>¢| PB3/AD3
i ., :
ADCRGC[T:5] : — [ o000 +—{x] PB2/AD2
i o e [X] PBUAD1Verf
; e L Is¢] PBO/ADO
: 11111 i
; :: 14104 :
{ADCRH[T:0],ADCRL[T:4]} Rt O
121 ik 3 o v —
o— 3v
— | o 2v
andgap voltage
generator Tv O \S——Iv %
5 HLEE A=l a8 : &£
%
ADCRGC[3:2 ’—’
0.25 = VDD [3:2] a5
ADCRGCA

38: ADC HEHHE K]
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PADAUK 24 fh B 8-bit MTP S8R F il

l-?“

| —_,

e/ AD Fe il e F EL DL T AP IR

(1) WL 774 ADCRGC it & 2% i Hi [k

(2) L ADCM Ff7asACE AD FeHif o (5

(3) JEid PxDIER 7 {7250 B AR A 5| I

(4) @ik ADCC ZFf7#siE#f ADC Hi \iliE

(5) iEid ADCC #4745 )3 Fl ADC ik

(6) JAFH ADC b J5, #EiR— B[]
%A% 1. f#FH bandgap 1.2V 5% 2V/3V/4AV 5 HERE, Tt RN S % m iR & 1E N AD 4
NIEIE, B EiR e (B S 408 Ims; Wit 200 A~ AD B84 it 1ms, A4 R 2R 200 4
AD BIBEREIRT . 245 F N8 BG/2v/3vidv AZH RS, WAURIE IHRC AFF R AR .
ZAk 2. VA AR bandgap 1.2V Bk 2V/3V/AV IS HLEE, FEIRE{L T 200 4> AD B4
AR LB 1) 200 A~ AD B8, Z e 2 18 tH ADCM & 4725 0 B 5 1) ADC % i 2 i
kR G B SYSCLK,

(7) AT AD B4 A ADC bR £ 5 B2 58 K
ADCC.6 & & 1 JT)5 AD ¥4t HAGI ADCC.6 7521,

(8) M ADC Ziffdsi HUEe e dh
Jei U ADCRH Z3 /748 BUME 28 J5 75 32 U ADCRL A 474 HIMH «

SRS, a2t ADC B EH E B H ADC B T, S EY)#H ADC &35 R K N IEE R,
HE4T ADC 2 BiiE EFiP AT LD R 6, HifR ADC Hith C & k&1t .

11.4.1. AD E#HHEMANER
JT R AD BRI EEEIR, HL2S O F T (Crouo) A 4152 4 70 FL B 5 125 IR (0 /K R L B 5%
TEFR KT . B B AR 4[] 39 IR, 152 BRED RN Ho(Rs) Rl P R RE I - BT (Rss) 2 BLEE G
| H% Croo F8HUIT RIS R, P9 BSREEFF MBS AT R 2 I ADC 7o i LR T P22 A8k 152 BREh
B2 B MR NS 5 R . T 0 U (R AE SRR BT, WM S ihRese, BRI, 155 SREh VR B BT 1 55
A5 TS 5 (AR B AR 5 o B, 7ER ASRZR A 500Khz T, AL (35 Y5 1 5 A B0 R 353 10KQ.
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PADAUK 24 fih 52 8-bit MTP REL B 5 Hl

S

lg
! ' Moo
lem e e e e | ChoLp
V=06V, | leakage
______ J +50 nA =51pF
Vss

Legend Cppy = WABRTEE
vy = BERES
| leakage = 5| &I EREIR R
Ric = PR A
SS = FFHFx
ChoLp = B RIFHEE (CHOLD)

Kl 39: ML AR

FEAL T AD Bt 2 BT, 6 Z0RR A FITE IR A5 5 B SRARIN [8] N AF 5 25K, ADCLK F 36 #5606 J156 A2 B
(SAERSPIS SIS

11.4.2. RFESEEHHE

ADC 2% 5 Wi R eS8l 47 /7 4% ADCRGC[7:5 kit +¢, IF H'EMIEHEA Voo, 4V, 3V, 2V, bandgap
(1.20V)ZFE R E#F Ok H PBL 751 1 .

11.4.3. ADC Hféhik#
ADC LI £ (ADCLK) RE % il ADCM FF 4785 Kik#%, ADCLK M CLK+1 #| CLK+128 —3LF 8 4

IR ER (CLK 2R GR#) . HT1E 5 REMTE Taco & ADCLK B—/NAS2H I, Fril ADCLK £
TR FEIX R, H ADC 4P E 12 2us.

11.4.4. FEEEMSIH

H 28 BME 5 AT LAY AD i $: 26 kA MRS KBS NS5, —/> bandgap &7 HUE B #
0.25*Vop, A —AELL GND /F 4 ADC i Ni#i&. Bang-gap & 4 20 E itk 2052: 1.2V, 2V,
3V A4V, LIS S, 7R, X5 HEAE N RE A N ThRE (1 E PxDIER #Ff7#%
AR 0)

ADC I E(E SR T/MES, NGNS 5700 & R T, #okeE sl . (1) SRR,
(2) X5 LR FHi B, (3) @il A/BIC/D Z-{7%% (PxDIER) # BRI N IS EU T4 -
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24 fiisa 8-bit MTP K& H il

f§iF] ADC

N R EE A PBO~PB3 3k ADC Hi A\ 51 .

B, € PG

PBC = 0B_XXXX_0000;
PBPH = 0B_XXXX_0000;
PBPL = 0B_XXXX_0000;
PBDIER = 0B_XXXX_0000;

T—4, &% ADCC Zifids, ~EWT:

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

T—4, &% ADCM 1 ADCRGC Z/75%, ~HltnT:

$ ADCM  12BIT,/16;
$ ADCM  12BIT,/8;
$ ADCRGC VDD;

1
1
1
1

1
1
1
I

1
1
1

PBO ~ PB3 1ENHiA

PBO ~ PB3 ¥ & 55 LhiHH
PBO ~ PB3 % f159 4L [H
PBO ~ PB3 3 %A

W& PB3 {F N ADC fii \
wE PB2 {F N ADC fii \
W& PBO £ ADC fii A\
e AR AD Hd H Rk B — AN B TE

HI /16 @ 2SI Eh=8MHz, 7 ADCLK=500KHz
@i 18 @ RN d=4MHz, #iY ADCLK=500KHz
ZF W KN VDD, LR 200 4 ADCLK Bl A]

T—3, ZEiIRB—Ei A (ADCLK=500KHz, 200*ADCLK=400us) , /<l T:

.Delay 8*400;
.Delay 4*400;

I
1

ARG #h=8MHz
ARG Ei=4MHz

R A A RS E R E L bandgap 1.2V 5% 2V, 3V, 4V i, B iR E L ZiEd 1ms

$ ADCRGC 3V,
.Delay 4*1010;

1
1

AD S &N 3V
R RS 8h=4MHz, %ERT 1ms Ll L

VER: #{# bandgap 1.2V 3% 2V, 3V, 4V {FJy ADC NI, Ff i aERm A R L ZiE e 1ms

$ ADCC ADC

$ ADCRGC VDD ADC_BG BG_2V

.Delay 4*1010;

B, JFUh ADC k.

AD_START = 1,
while (| AD_DONE) NULL;

&G, 24 AD_DONE & A7 2 EL ADC 4553

WORD Data;
Data$1 = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC 1] DR R 1 5 45
$ ADCC Disable;
E17
ADCC = 0;

1

1

1
1

ZH kN VDD, i ANi#iE N BG_2V
Bi% RGi ) Bh=AMHz, ZER} 1ms DL L

F44 ADC #:i
sefk ADC #5451

WET 5. e ADCRH #i1 ADCRL
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24 fiisa 8-bit MTP K& H il

11.4.6. ADC #1758
11.4.6.1. ADC #EHIFFHE(ADCC), Hilk = 0x20

i | ¥IsRlE | I iR

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

5 0 e ADC it F ¥ - ‘
BeF| 1R ADC CAHER LT, BE e .
WIS, PUT 5 A HRIEEE AD BN 5
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/ADA4, 10100: PA7/AD20
00101: PBS5/ADS, 10101: PC2/AD21
00110: PB6/ADS, 10110: PC3/AD22

5-1| 00000 | /5 | 00111l: PB7/AD7, 10111: PC4/AD23
01000: PA3/ADS, 11000: PC5/AD24
01001: PA4/AD9, 11001: PC6/AD25
01010: PAO/ADI10, 11010: PC7/AD26
01011: PCO/AD11 11011: PDO/AD27
01100: PC1/AD12 11100: PD1/AD28
01101: fr¥ 11101: GND
01110: ¥ 11110:
01111: fRE 11111: G#jiE F) Bandgap 2% HiJEE# 0.25*Vop

0 - - e (50 .

11.4.6.2. ADC A FHER(ADCM), Hihk = 0x21

VA

HIAEME

%15

Hid

7-4

TR

000

ADC B :

000: CLK (RZhEI) + 1,
001: CLK (ARG H) +2,
010: CLK (RZHEH) + 4,
011: CLK (ARG %) +8,
100: CLK (RZHf4f) + 16,
101: CLK (R&mf4f) + 32,
110: CLK (RZGHf%f) + 64,
111: CLK (RgGH#h) + 128,

TRE
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PADAUK 24 fih 52 8-bit MTP REL B 5 Hl

S

11.4.6.3. ADC T #H|FFE(ADCRGC), Hbsk = 0x42

b |ViseE | WS HiR

PAF 3 AL kik$ ADC N{E SIS % )k
000: Vop,

001: 2V,

010: 3V,

011: 4v,

100: PB1,

101: Bandgap 1.20V &% ik

HAth: R

7-5 | 000 R

ADC #IE F ik#2s:
0: Bandgap 2% H )k,
1: 0.25*Vpp (HEmF£+0.01*Vop)

D
o
P
i

ADC i F ) Bandgap 2% Hi J5 % #%:
00: 1.2V

3-2 00 HE 01: 2v

10: 3V

11: 4V

1-0 - - B (50 .

11.4.6.4. ADC R R AL F 2 (ADCRH), Hilk = Ox4A

fir  |¥geiE | 5 R

7-0 - i % 8 N RLAT A ADC HH s SAi[11:4] , ZFAEReHINT 7 & ADC ##e 4 B i B i s .

11.4.6.5. ADC BHR{EALFF33(ADCRL), #uht = 0x4B

fr | BIUEME | E R

7-4 - i | X 4 AR ADC #4845 R4 [3:0].

3-0 - - R
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24 fiisa 8-bit MTP K& H il

11.5. LS

AP A B 8x8 ik LU s A (112 ST e -

XA iRz T2 8x8 LA Sia FIf HAE — kb

JAIN e a5 o £5 N IATR 2 1l RACS POREE EAE ACC Fn4s A1 MULOP #7f74s I, /£ T3 mul 45
A2 JG, BEAERKSMN T SMAERA4H MULRH b, 1882 RMERAFZITSMAE ACC Rngs k. ek

2% FROREE A2 HE B o 1] 40 P

8-bit 8-bit
ACC MULOP
v
MULRH | ACC
Bit[15~8]  Bit[7~0]

11.5.1. REVBESZHEXNREFFS (MULOP), bk = 0x2C

40: fEPFIRIEAAE R

fr | ¥IUEME | /5

R

7-0 - EE | R RKIEE R IEHA R

1152, FrEBEREFEHFER (MULRH), Hiht = 0x2D

| WIseE | 85

iR

7-0 - R | ks E R mT Ty

ZiR (R .
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24 fuifkE 8-bit MTP K% B K #l

11.6. flBiThee

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

TKEX[7:0], (x=1,2,3) TS[4:2]

PC7ITK23 [X— o

oo O"”g 0.8*TP 000 ~ EOSCR[3]
PC5/TK21 [X] . 00 0.7*TP 001 gde?g; l
PC4/TK20 [X] : 50 0 SN

PC3/TK18 [X] , o0 " wo [+—154 Touch
rermcrs B 99 06*TP 010 o | e 20 |LDO

PAsfgé.;:TTE:: % oo TK Vrefl 0.5* TP 011 Ox K—]

PCOTKIS [ 3 0.4 TP 100 Foverloee L 1 voo
PA2TK14 [X] 50 <P 101 —
PANTKI3 [X] 00 Touch 103°TF " Ssoe f

PBUTK12 [X] : 00 02+Tp 110 EOSCRI[2]

PBO/TK11 [ : 00 —o\o—

Psgémg X———00 Logic

X : [ogue: ——— |LRC

PABITKS [ :

PAOITK? [X] : gg s S /4,18,116 __ TS[7:5]

DALITKS % 2 132, /64,1128~ IHRC  f¢—"—=

PA3/TK5 ogue! ~ TK_DISCHG

PB7ITK4 [X , o0 * 32,64, 128 | TS[1:0]

PBE/ITK3 [ ——O0— 0 “

PBS/TK2 X}———t——(

PB4ITK1 X o0 ——— TKCH | TKCL

PDOITKO [<}— O"‘O _____
oATICSO — TK OV (INTRQZ2[3])
pasicst [ —— TK_END (INTRQ2[2])

—— TCC[6:4]

Code Option: C5_Sel

4 000: TK_Ready or TK_Stop
001: TK_Running

LDO Mode CS ByPass_Mode CS TK_Cnt_OV_Run 011 TK:Discharging
L TCCI[7]=1: Enable
~ Ic_vDD TCC[7]=0: Disable

B 41: fldbater Il i s 1) D e HE A

PFCA60 H ) fi F5 A 0 P i SN2 P22 R E PR 772 K 005 6 ) 0L 1t T A7 P, RS R 2 1] ) P

ff AT RERS, F P ATl Il 5 4745 ESOCR([3:2]HC & A A s i .
1. %# ESOCR[2] &4 ByPass/LDO i,
2. #ik$F ByPass fia, bl i L A VDD, FHEAE CS (A R HUE) 51 VDD 2 Ja)iE
B URS R TG FL R (1 /M L 28 2% CSe
3. #ik#% LDO N, #iT ESOCR[3PEF 2.4V/2V ) LDO #fitfib kit i i, SHEAE CS (Hi A il
REED G GND 2 [a] 3% 4 — BURS i 1T IR F 2R (1 A LR 45 CS.
4. [FRf, F P el R CS_Sel K PAS i PA7 FCE AN CS 51, {HifEE, PAS b

CSU/TKL17 Zhue A n] [FIm#H .
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PADAUK 24 fi 52 8-bit MTP KRB B 7l

TR

IS A, A5 S ER M LR B BR
1. FAPiES R E TKELTKE2/TKES &7 a8 KiE F B R BN (51D o« BRRN RIEFE— NN A .

2. A/THEEE0X1078 N TCC FEAS LUK I Touch START 4. B4 CS B4 RS VSS, 1K
FRLRF[E) AT LA TS[1:0)M\ 32, 64 F 128 M e i i b 30 vp e 4%

3. HAEEMR, KRBT BOLE VSS T FBCRR iR . SR B0, 128 MibdE i A
JELUE CS LA 5E A, X P R 0x30” AN “0x10” 5 N TCC 27725 5K I sh it T 3 il i ik
2o FEHHA BN EBCENTRZ S, FP A BUKH Touch START (0x10) i 4 Sk 4k 45 i il B % 46 13t
T2, B A AT LB DK 000" 5 N TCC 17 2% i 1k A5 k.

4. B2 )G, CS &fEfmAMbm ot A # (TK_CLK) §A% VCC 7o Hi. 7o A s 3 2 rh imd Sk B A A 1 H
PAEE o

5. MHHBKIAR NI ER R EE VREF i, 78 R B ah{E 1. 25 AT PUE S B INTRQ[3R HI kK 78
SRR E 1k, VREF HLE A& TS[4:2], 1F 0.2*TP ~ 0.8*TP 2 [k #.

6. 2o BT £ ds TKCH A TKCL (e, AP AT H il N b 7 R A R AR . BRI f{E S CS AN
CP (Rl /RaE 51 1) BIELFIA S, T CP R A T LLE M BRI A - T i 22 4L 1 PCB, 3
LA BRI S BB A . — B CP EM A, K CS 8 E] VREF Frifs (I [ 4856 . I~ Al
SR ft s K (04 Z2 (R i A 4 2 75 A 4 1 B0

7. R g R CS R R /N R SR Al 1 REBUE . A — NI RAER) CS %, fil i Aas B AT
FRES AL, BT INTRQ2.TK_OV M5 R i i B s ke,  HAmBETH BE i 2 K22 0 BT R TH 4.

TP
TP: Touch Power

CS Pin Waveform
VREF=N*TP

N* TK CLK (N=0.8,0.7, 0.6, 0.5,
(N = 32, 64,128) 0.4, 0.3, 0.2)

Touch Counter clock
(TKCH, TKCL)

42: il e e
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PADAUK 24 fiisR 8-bit MTP ZRE B F#l

EE:

1. 4 VREF HE S X& & E @S5 d Rig o, 15 &7 E e 51 E % —2% TKCH f1 TKCL

RIHcdh -

2. ¥ Mg S ADC M IE AT [RI & AR R 10 5B, [FIE S K15 A b B T SUE B# (K . ADC #4353
TEERN N PBO/TKAL, 4{# A PBO/TKIL 24fih#5| JEIE 20K ADC BRI\ GEE 15 5 HAth 5]

3. AAREIZAET, ASIE S| fob A B AN ) 10 51 B A RS (IR S FLAT 3 A R ) 1T e
R, PR EEIE TK7/PAO & TK17/PAS/CSL [ fil it ba i+ 5t < w& /N T FHoAh 5| .

4. 1f ByPass i3, $1T Touch START (¥“0x 10”5 N\ TCC 25 f7-4%) iy & L2 LA R GiA % A 250KHZ(IHRC/64) .

1M LDO A5 20 JE L BR 1] -

11.6.1. MBGETNEFAEE (TS), Huhk= 0x37

fr | #sEfE | BB R

fil N ik £ (TK_CLK)
000: ILRC

001: IHRC/2

010: IHRC/4

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

100: IHRC/16

101: IHRC/32

110: IHRC/64

111: IHRC/128

000: 0.8*TP
001: 0.7*TP
010: 0.6 *TP
4-2 011 /5 | 011: 0.5*TP
100: 0.4*TP
101: 0.3*TP
110: 0.2*TP
111: %84

fili# VREF 1% (TP: Touch Power, #ti\5 LDO 2V)

00: &

1-0 00 WIE | 01: 32*CLK
10: 64 * CLK
11: 128 * CLK

TEFF U6 45 D) RE BT e 8 750 ) (8] (TK_DISCHG)
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24 fiisa 8-bit MTP K& H il

11.6.2. AR RAARTRG A 1] %7 - 22 (EOSCR), Hihk = OxOF

fir

YIigeE | w5

Eii

7

0 5

i BE ST it AR 5 4 o

0/1: EHIEH

00

Pl
il

AR A I 3
00: ¢

01: fREKEN R, & T B
10: FFIRhE. & T RS0

REpik, Bt 32KHz
3257 Eé

RKepik, Bl 1MHz

11: EIREER. EA TR SRS, Fli: 4MHz

TRH .

3

RE

LDO #i Hi L 1% %

0/1: 2.4V/I2V

2

AR5

R B R B PR, 0/1: VDD/LDO

1-0

PRE .

VER: ] EOSCR[3:2]#% & fil 5 A% £k B Y5 (TP)

11.6.3. MG IR FFay (TCC), bk = 0x38

o

b | el | s ik
, . e, O PRI
R, SRS T 2 2 MR TG
AR
$iE eW) RER)
TK_STOP ‘
000 R sl &
6-4 RE 001 TK_RUN "
(Touch START)
Wt \
011 (Cs AT i
S R R
3-0 R

VER: ByPass fiz: #47 Touch START CK“Ox10"5 A\ TCC %178s) UL RS ZFE N 250KHz (IHRC/64) .

11.6.4. b feise 3 F1E%% (TKE3), Hubk = 0x39

LDO I TE L BR -

fir

PIsEME | 5

iR

B

{fife PC7/TK23. 0/1

: FREH

B

{fifie PC6/TK22. 0/1

: FREH

/5

f§ife PC5/TK21. 0/1

: FHEH

e

f§ife PC4/TK20. 0/1

: FHEH

B

f¥ifE PC3/TK19.0/1:

f=HEH

B

i PC1/TK18. 0/1

: FHEH

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

/5

f§ife PAS/TK17. 0/1

: =0

O R, INW((~ |00 (N

0 BLE

ffife PC2/TK16. 0/1

: =0

R MRz gEIE S ADC EIE A AT [FIN % L ARTE 10 518,
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)~ PADAUK 24 fi 52 8-bit MTP KRB B 7l

11.6.5. fBIREARE 2 T8 (TKE2), #ilk = Ox3A
fr | VIR | /5 iR
/5 | ffigE PCO/TK15. 0/1: {5 H/E A
BIE | ffiEE PA2/TK14. 0/1: 15 H/EH
5 | {6 PAL/TKL3. 0/1: 15/ H
H/E | 6 PBL/TK12. 0/1: 15/ H
/5 | ffiFE PBO/TK11.0/1: {5 H/)E H
/5 | ffifE PB3/TK10. 0/1: 15 M/ H
/5 | {6 PB2/TK9. 0/1: 15 H1/)8 H
0 /5 | fHRE PAGITKS. 0/1: 15 H/jE H
1. e BEiEIE 5 ADC JEIE AN AT [R] Ik A AR IR 10 5180,
2. fiH] PBO/TK1L fF Jyfl i sidi e i, 757 =% ADC BRIAJE & o v i HAth s .

11.6.6. fBIIRERMFAE 1 FAA8E (TKEL), #ubk = Ox3B
fr | VIRl | 8 iR

5 | fiifE PAO/TK?. O/1: {5 H/)E H

15 | {6 PA4ITKG. 0/1: 15 H1/)5 H]

15 | {6 PA3/TKS. 0/1: 15 H1/)5 H

B/'5 | AL PB7/TKA. 0/1: {2/ H

/5 | ikt PB6/TK3.0/1: 15 /)8 H

BL/'5 | 6k PB5/TK2. 0/1: {513

BL/'5 | 6 PB4/TKI. 0/1: {=H1)EH

0 /5 | {#6E PDO/TKO. 0/1: 5 H/EH

: PR EEEE S5 ADC @IS AT [F i AR 10 510

11.6.7. fEFBRTHEITBEMETFFEE (TKCH), Huhk= 0x7A

o |O|O |0 |Oo|o |o

T o |k v |w s oo [~

[

o |0 |0 |0 |0 |0 |Oo
%
dr

W lo |~ v |wls oo |~

[n

b | wmem | s ik
7-4| - e
—o | - | Rig | mpssibsm e [11:8]

11.6.8. ik HIFBURM F AR (TKCL), Hiht = 0x7B

fr | ¥IselE | I8 iR
7-0 - R | g 78 it 80T tke [7:0]
11.6.9. ESHEBEFHFELR(TPS), 10 #ilk = 0x3C
fr | ¥IselE | I8 iR

7-0 | Ox00 | /5 | RGMHAE FHRFBIAEIA 0x00
¥ TPS = 0x00;:

©Copyright 2024, PADAUK Technology Co. Ltd Page 97 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



o0 PFCA460 - Tk
J* eronu

' 24 fiiEgE 8-bit MTP KRB AN

11.6.10. fBESE KN B HFS 2 (TPS2), 10 #hk = 0x3D
fr | ¥IsElE | /5 #hid
7-6 - TS| b TAERE R O R FIE I B B S R 11.6)
00: #X_A (ByPass i, CS H%#: VDD)
01: f#:{_B (LDO #ix, CS HL%H: GND)
5-2 | 0000 | /5 | RGfAE, 5HO
1-0 00 /5 | 01: VREF ZEHfRFF. ¥k /5 IEA 0x01
il
Il Bypass #fiz{:
$ EOSCR TK_VDD;

$ TPS2 Type A, Always On /I ByPass, Type A, CS H%#% VDD

/I LDO ##3X
$ EOSCR TK 2V,TK_LDO
$ TPS2 Type B, Always_On /I LDO, Type B, CS H1%54% GND

11.7. TWIwREHZE=4E (PFG)

PFC460 At — AN Al g f i =4 %% PFG (Programmable Frequency Generator) i THS#ESIR M. — &l
T HER SR H AR, WS AnEas.. 55, HAEEER— DT & 43 fis.

PFGRH[1:0]
PFGRL[7:0] ~ PFGRH[7:3] PFGCI[4:3] PFGCI[7:5]
Sy B Ja A 001|—» PA6
Delta —» PFG___ + __, |PFG 010|—> PBO
IHRC + FRLMIER 1,8, #Wi 011|—> PB4
oscillator 1~32 16, 32 100 | —» PB7
101|—» PC1

43: PFG {1 i i AR HUAE [

PFG #<7% H.% 1 Delta IHRC oscillator #i#24t, 5 IHRC A H 437, Delta IHRC oscillator 7] £ 1 10-bits 1
HEH B S B R G R . 2 ik S 5772 PFGRH[1:0]#1 PFGRL[7:0], ¢ Delta IHRC #i#% i # % 36MHz
i, L6 1024 R, /74512 %, BHKEE KL 0.12%. RGN Delta IHRC MR KZ)N 36MHz

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

Delta IHRC oscillator £ 77 17 # PEGRH[7:3){#H 73 S LA 2k PEG HOVER, 2 Ja Ff PFG F O BZaAi 5 70 i

AhFE, FILLCHEE Z RAT R, &5 B PFGC[7:5]) % B vkt 21 10 1.
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Tj;l_f’ggg_lﬁ 24 R 8-bit MTP KRB B F 1

Delta IHRC oscillator AT AAEFE i 36MHz k¥ #5 . HaZhiliE T2, TAERE. TARRE .. 5 35 i 4
HARG A 36MHz Pz iee . @AEMIH] PFG B4 415E%) Delta IHRC oscillator Ja i i Ik, S 1E R LA
RN IHRC it R G0ig A7 I A Y AR dE B B R . RIE S /G RS A& 1&E 1 10-Bits & 1E # A
(PFGRH[1:0]+PFGRL[7:0])-

11.7.1. PFG HHZE

BEE 747 % PFGRH[7:3], W BEFTRE 1 PFG HOAIR, % F PEG Fh bR i R R FR, 43718 3.3MHz
/ 3MHz / 2.4MHz / L.7MHz, X} THAWSR, K FHER BITHCE -

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

% 14: PFG .0 MIEALE S5
PFG O GHH A T
PFG 0l =Y +S1
XH,
Y = PFGRH[1:0]+PFGRL][7:0] : Delta IHRC oscillator #ji%%

S1 =PFGRH[7:3] : THSER AW e A (HatD)

11.7.2. PFG #Hisno

WE G s 798 PFGC[AB|W kO iR L h 1 2048 14516 70432 74, 1Mk E 5178
PFGCI7:5))5, &4t 2 H sl PFG {55t Mo 4 o
W E PFG i @i 5 B S ) Delta IHRC oscillator. 24 PFGC[7:5]=000 i, {5 PFG #ibk.

PFG fiitHii% =Y +S1+ 82

XH,

Y = PFGRH[1:0]+PFGRL][7:0] : Delta IHRC oscillator #ii%
S1=PFGRHI[7:3] : TAMAGFAFARBOE M (kD

S2 = PFGCI[4:3] : a7 aeBUE, A 4 M08, 2RI 7350, 18 734, 116 734, 132 7343
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PADAUK 24 fih 52 8-bit MTP REL B 5 Hl

<

11.7.3. PFG fHR&F 178

11.7.3.1. Delta IHRC 2 AR AT/ %(PFGRH), #ihk = 0x30

fr | ¥IRRfE | BB # R

7-3 | OxOb | B/5E | pSEfrds, H04iE = Delta IHRC / PFGRH[7:3]
2 - - TR

1-0 0x2 /5 | Delta IHRC i & o 27 17 %

11.7.3.2. Delta IHRC fRRAL T & 788 (PFGRL), Hilik = 0x31
hr | WItAME | B #

7-0 0x00 /5 | Delta IHRC i &AL 7T 29 17 5%
VER: PFGRL HIfic & E 57 PFGRH 2 J5 .

11.7.3.3. PFG & & f783(PFGC), Hilt = 0x32

fr | WIsRE | W5 R

PFG % th o [ 1% 4%

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

010: PBO

011: PB4

100: PB7

101: PC1

HoAth: {47

PFG J5 42

7-5 000 St

00: +1
4-3 00 HE |01: +8

10: +16

11: +32

12 i EERER

A 6S-M-001 Xf PFCA460 HEAT 1 B, (HAT = L F:

(1) FISCRE AL BB AR B 2% s 1T

(2) PHERPES S NS ROM M 0xD00 J&5 4% 5, RAM M Ox1F8 ~ Ox1FF #% 5.
(3) fHiE PDO/PD1 i 4445 o5 FH

(4) HAhf7 EIE R HIE 2 BN & RS % 6S-M-001 [ FH T
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Tjiﬁggg_lﬁ 24 fh 5 8-bit MTP KBl
13. REFHIE

PFC460 {1534 VDD, PA3, PA5, PA6, GND.
%58 ] 5S-P-003x #E4Tke5% . 3S-P-002 B2 Hij B 2% B R S sk PFC460.
Jumper E4%: KRB AT ERUEE, %4 jumper BT,

13.1. iEEFER
& Ve [ -
o HUEAE |C, JFAEREF AN IC H e R A LR .
® 5% (MCP) IC, 1H5 PFC460 & IC Kot EAS# DU BN, A SEHIPL T B4,

B R B R

(1) VDD %7 7.5V, T RHEEs s = Al ik 4] 20mA.
(2) PA5 %} 5.8V,

(3) HAfpeE5I I (GND FR4h) 4T VDD.

BEERR:

® 407t handler Xt IC #4THesk, H45 038 APN0O04 & APNO11 FI#E/RIEAT .

® SAXIHLLEFRAT I IRT I, W TR SRR IC EHAR IR VDD 1 GND Z [A]iE# 0.01uF % .
BV SEEIME 0.01uF DA R B, MA@ riET.
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® PFC460 - L&k
12 paoauk 24 f R 8-bit MTP HH128 ]

13.2. FERBEFERA (On-Board Writing)

PFC460 1] LSz FEfEMRBESR . FTIBAERRBES,, 248 1IC KAl E i i R 411F, B O 4583 PCB I, Jfxf
IC BATHEFAITE L. TEMR e T E(F A 5S-P-003x L TitR5[4k: ICPCK(PA3). ICPDA(PA6). VDD. GND Al
ICVPP(PA5), HT5 IC L PA3. PA6. VDD. GND #ll PA5 X% #Hi% .

i,

LA, B TRk A Al ik “MTP On-board VDD limitation” &% “On-board Program”
OGS F 4 5S-P-003x I FHD .

5S-P-003x | Pcea MCU
I
VDD @ | VDD
ICVPP @ : PAS
ICPDA © | PAG
I
ICPCK & I PA3
GND O I GND
|
I
|
: v B B
I S P ) B A i

44 FERRBE AR TR R

Bl 44 ity S B, T RE e s A ik . N 210KQ, HLZEN<220pF.

ER:

® (EMTBETEI (155 AR E S AR 5 il e e UAH IR, VDD SR ik 7.5V, 1S5 lbe A 2 K R0 UL .
® PCB Lff) VDD 5 GND [T #EHA 7.5V 8P T BOFSE —HE sH At A 7.5V 742 1 i i o
® PCB L[] VDD 5 GND Z[AARERAT b5{H 500uF BB L1 HIZ &5

® ki, HITRRING K PA3, PAS K PA6 51, ARREIE iR i .

©Copyright 2024, PADAUK Technology Co. Ltd Page 102 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



PADAUK

PFC460 - TIV%%
24 fuifkE 8-bit MTP K% B K #l

14. ERmESFFE

14.1. %R K1E
ZHR B/ME WARE | BKRE L:<N iy % *
HLJE L B (VDD) 224121 55 \% HLJE R KA R 5.5V, & NATREIRIR IC

N E -0.3 VDD + 0.3 \Y;
TAER -40 85 °C
IR S -50 125 °C
TR 150 °C

* b TR S E

14.2. B4 AR

A A BRI F 4L, BT Vop=5.0V, fsys=2MHz 2 % T35,

75 L B/ME | BEME | BKME | BfL %
o TAEHE 2.2#12.1 5.5 V [ #ZIRT LVR A%
LVR% |f&HEEALAZE -5 5 %
RYi I b=
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 Z |VDD=Z2.2V#: VDD=2.1V
ILRC 0 59K VDD =5V
Peyole | BEFIXEL 1000 cycles
. 0.89 mA |fsys=IHRC/16=1MIPS@5V
lop TAEHR SYS @
96 UA |fsys=ILRC=59KHz@5V
. . 0.8 UA |fSYS= 0Hz,VDD=5V
| HARAR R 1.2 uA |fSYS= 0Hz,VDD=5V,NILRC
Fe (] stopsys fir4) ' e o
1%55
35 uA |VDD =5V; fSYS= ILRC
| B R FE IR 4.0 uA |VDD =5V; fSYS=
PS | (FH stopexe fir4) ILRC, NILRC f{#ifig
LA ILRC fik
Vie | R E 0 0.1Vop \Y;
ViH N 0.7 Vop Vbbp V
1O %t B2l HL i
| PB2~PB7 (Strong) -28 A |Von=5Y Vo 5V
°*  |pB2~PB7 (Normal) -10 m DO=OV, VOH=4.
Others IO -10

©Copyright 2024, PADAUK Technology Co. Ltd Page 103 of 119

PDK-DS-PFC460_CN_V006-Sep. 20, 2024



oY

PFC460 - TMV%%

PADAUK 24 fibdEigE 8-bit MTP KEI B BHL
75 LS B/ME | LBE | BRKRE | B %
1O % HiVEE FELIR
PAO~PA4 20
PBO (Strong) 102
lov PBO (Normal) gg mA | Vop=5Y, Vor=0.5V
PB2~PB7 (Strong) 20
PB2~PB7 (Normal) 14
Others IO
Vi TN H -0.3 Vop+0.3| V
Ing ey | PAVEZERI 51N FL AL 1 mA | Vop+0.3>Vin= -0.3
Rey | LFrHEH 80 KQ |Vop=5.0V
Re. | FHIHFH 81 KQ |Vop=5.0V
Veec |Bandgap %% HiJE 1.145% | 1.20% | 1.255* v Voo =22V ~5.5V
-40°C < Ta < 85°C*
15.84* | 16* 16.16* Vb =5V, Ta=25°C
fiire  |IHRC HthiAis (REF) = MHz
15.20* 16* 16.80* Vpp =2.2V~5.5V,
-40°C <Ta<85°C*
fomre | Delta IHRC #RyzAR (KHEfE)  * 36 MHz |vpp = 5.0V
fire  |ILRC i * 59 KHz |Vpp =5.0V
faire | NILRC Al * 15 KHz
tiNT H T ik v v 30 ns |Vpp=5V
Vap AD Hi N\ HJE 0 Vob \Y;
ADrs |ADC 4% 12 bit
0.93 mA |@5V
ADcs |ADC JH¥EHL
0.83 @3V
ADclk |ADC IS4 & A 2 us |[3.9V~5.5V
tapcony ADC e ffif [f] 16 Tapcik | 12-bit resolution
(TapcLk F& ik 58 AD % #a it 2 & H))
AD DNL |ADC fizrar&it +2% LSB
AD INL |ADC FH4rdE&k +4* LSB
ADos |ADC Zkiff Hi JE* 2 mV | Vop =3V
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o0 PFC460 - TMi%%
LP@,&%

' 24 fiiEgE 8-bit MTP KRB AN

5 e RAME | BBUE | BORE | B *
CPos | L * - +10 +20 mv
CPem | FEAL &R IR\ o [ 0 Vop-1.5| V
CPspt | b2 5 i B A [i]** 100 500 ns | LR R BRI —FE
CPmc | LA as s i A A g I 1] 25 75 us
CPcs | b AL imt i #6 25 UA |Vpp=5V
OPAcm |OPA A5k N\ 0 vDD-1.3 | V
OPAos | OPA fli JE* +10 mV  |Vop =5V
lora | OPA %t FEJ* 200 uA
OPAgain |OPA HE il ai* 80 dB
*ELR TR E SR

SRESHRBTSHHE, JEAZRENG AT,

FRPEER SERr A . B4 A SR R A MR, A% h I B R e SE P M B E I R e A

14.3. ILRC #iZE 5 VDD K A& M E

ILRC Frequency vs. VDD

R S
55 / N
Z; / ——Avg.

55

54 | | | | | | | | | | | | | | | | | | | |
20 24 28 32 36 40 44 48 52 56 6.0

Avg. ILRC Freq. (KHz)

VDD (Volt)
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24 fih s 8-bit MTP 5E 8 E-HL

14.4. NILRC #iZR 5 VDD X R £ &

18
16
14
12

Freq. (KHz)

—
OoON RO

NILRC Frequency vs. VDD

M il
el
el
7/ ——NILRC

v

2 24283236 4 44485256 6

VDD (Volt)

14.5. IHRC #iZE 5 VDD R R HLE (RHER| 16MHz)

Avg. Deviation (%)

- =
A NV o o o AN O

IHRC Frequency Deviation vs. VDD

M

o

—e—Avg.

7~

7

J

20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)
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PFC460 - TMV%%

24 fiisa 8-bit MTP K& H il

14.6. PFG Hi® 5 VDD R R E (BR#AEZ] 36MHz)

PFG36M Frequency Deviation vs. VDD
0.08
0.06 VanN
S P ——Avg.
e 0.04 /
c
5 X
5 0.02 / \
o
Aa 0.00 / N
3‘ -0.02 /
-0.04 *~
_006 | 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)
14.7. ILRC MR 5iRE X R £ E
ILRC Drift
70
65 —
. 'Hﬁﬁ'ﬁi-—'*
N
T
X
O ——VDD=5.0V [ ]
% 45 —=-VDD=4.0V |
- VDD=3.3V
40 VDD=25V [~
35 ——VDD=2.0V ||
30 1 1 1 1 1 1 1 1 1 1 1 1

-40 -30 -20 -10 O

10 25 35 45 55 65 75 85

Temperature (degree C)
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

b
H
i,

14.8. NILRC S 518 &< R & &

NILRC Drift
20
18
_‘_—0—4""
16 . M
5 M
N
12 ~
E M
5 10 M
% ° M ——VDD=5.0V [
Z 6 —=—\VDD=4.0V |
4 VDD=3.3V | |
5 VDD=2.5V | |
0 ——VDD=2.0V
-40 -30 -20 -10 0 10 25 35 45 55 65 75 85 105
Temperature (degree C)

14.9. IHRC HiXR 5HEHE R AWML A (KR#ED] 16MHz)

IHRC Drift
1.0
——VDD=5.0V
05 || —#VDD=4.0V
VDD=3.3V
00 k| ——VDD=25V
~ ——VDD=2.0V ;?' ~—
>
(]
1.5 /
_20 | | | | | | | | | |

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

Temperature (degree C)
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

b
H
i,

14.10. PFG MiEE5HEEXRAMLA (RK#ED] 36MHz)

PFG36M Drift

2.0
o _ /
—_ —+—VDD=50
é 0.5 \Y
= —=—VDD=4.0
a8 0.0 \
e / VDD=3.3
Y
0.5 VDD=2.5
v
-1.0
-1.5

0 10 25 35 45 55 65 75 85

Temperature (degree C)

14.11. T{EHRKES VDD. RZiH4F CLK=ILRC/n H£K

%1%: 1-FPPA (FPPAO: tog PAQ)

Fr)a A ILRC, Bandgap, LVR; REMIAAAELL: IHRC, EOSC, T16, TM2, TM3, ADC fiitk;
IO 51 H: PAO DL 0.5Hz M ik o R s ¥ th, Tofidk: FHAMSIH: BN BT

ILRC/n vs. VDD
120

“= ILRC/1
100 H —e—|LRC/4 N

ILRC/16 /
80

Current (uA)
o))
o

20 25 30 35 40 45 50 55
VDD (V)
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

b
H
i,

14.12. TAEHHKES VDD. RZiH48 CLK=IHRC/n H£ &

%A: 1-FPPA (FPPAO: tog PAQ)

FFE {454k : IHRC, Bandgap, LVR; RPEAME/F#EEL: ILRC, EOSC, LVR, T16, TM2, TM3, ADC fHt;
10 5lJl: PAO LA 0.5Hz il ik RS e i, otk HARSIH: oA B AR

IHRC/n vs. VDD

3.0
—e—|HRC/2
2.9 1 ——IHRC/4
—a—|HRC/8

mA)

20 | IHRC/6 / ’
15 || IHRG/e4  —
1.0 / |
0.5 — ﬂ
0.0 ' ' ' ' ' '

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

L—

Current

14.13. TAEHHS VDD, RGiHf4 CLK=32KHz EOSC/n Hi£RE

KA. FRRE RS, EOSC, MISC.6 =1, Bandgap, LVR:
KA. IHRC, ILRC, T16, TM2, TM3, ADC #Hk;
10 5I#: PAO DA 0.5Hz Sl i R v I A4 th, Jofnas FLAbSIR: BOWHA A

EOSC(32KHz) vs. VDD

140
120 | EOSCN
——EOSC/2
= 100 — _+—Eosc/4
> 80 —a—EOSC/8
5 60
3 40
20
0 ] ] ] ] ] ]

20 25 30 35 40 45 50 55
VDD (V)
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PADAUK 24 fh B 8-bit MTP S8R F il

b
H
i,

14.14. TAEHRS VDD, R4k 8 CLK=1MHz EOSC/n Hi£R K]

%A FFRB R EOSC, MISC.6 =1, Bandgap, LVR:
KA RMELEREL: IHRC, ILRC, T16, TM2, TM3, ADC ##Hk;
IO 5Ifl: PAO DL 0.5Hz Sl mfik iR S it , T fdk: FARBIM: o AN BATES

EOSC(1MHz) vs. VDD
18
16 || ——EOSC/
14 || —e—EOSC/2 _
~ 12 || ——Eosc/4
E 1.0 —=EOSC/8
+ 038
L 06
3 04
0.2
0.0 ' ' ' '
20 25 30 35 40 45 50 55
VDD (V)

14.15. TAEHES VDD. R4k 4 CLK=4MHz EOSC/n HiZkH

%A FRB IR EOSC, MISC.6 =1, Bandgap, LVR;
KA. IHRC, ILRC, T16, TM2, TM3, ADC &3,
IO BIf: PAO Lk 0.5Hz SR e e as e i, T fsk; HARBIM: sy N B AR =

EOSC(4MHz) vs. VDD

EOSC/1
—e—EOSC/2
Z 20 (4 ——EOSC/4

5 || —=-EOSC/8 /

20 25 30 35 40 45 50 55
VDD (V)
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PFC460 - TMV%%

24 fiisa 8-bit MTP K& H il

14.16. 3| % IR R (lon) SEEHBR (o) HHZLE

(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 // E 8 -~
E 15 / % 6 //
10 — =
> té‘/'/ 2
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
190 || PAO-PA4 25 —=—PAQ~PA4,PB0,PB2~PBT7
——PB0 f || —+—OtherlO
100 — PB2~PB7 // 2 /
< 80 ||+ Otherlo < /
£ / E s —*
- 60 -
° P 2 /
40 10 /‘//‘Y/,/
? L/’:/’W 5 T//‘,
0 i 1 I I 1 | 0 I I I | I |
20 25 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
14.17. S HBMASHRESKEEV VL) HZRE
Vih, Vilvs. VDD (PH Off, PL Off)
4.0
3-5 —+—Vih
3.0
S —= Vi __—1
£ =
1.0
0.5
O_o 1 1 1 1
20 25 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)
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PFC460 - T.MVZk
PADAUK 24 fh B 8-bit MTP S8R F il

14.18. B|_Ehi/ T B fE 2R &

b
H
i,

Pull High Resistor
82.0
4
E 815 .\ ——PH
© \\
X 81.0 \\
o
w805
wn
s \\\
X  80.0 -
795 L .\'
20 25 30 35 40 45 50 55
VDD (V)
Pull Low Resistor
84.0
835 \
2 B0 o
£ )
:CO 82.0 ‘I\.\\@—k
— 815
2] \
w 810 \\
é 80.5
80.0
795 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)

©Copyright 2024, PADAUK Technology Co. Ltd Page 113 of 119 PDK-DS-PFC460_CN_V006-Sep. 20, 2024



$

®

L/ PFC460 - Tk%k
j' PADAUK 24 fi iR 8-bit MTP KB 5 il
14.19. HHEHFE(PD) 54 HER(IPS) HLER
stopsys power down current vs. VDD
0.8
0.7 ——stopsys /i
0.6 psy /
% 0.5
= 04 /
o
5 03 =
© 0.2
0.1
OO 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
45
4.0 /'l
3.5 —e— stopexe /o
g 3.0 /
E 25 /
o 20 /
o 15
10 ‘7/'
0.5
00 | 1 | | | |
20 25 30 35 40 45 50 55
VDD (V)
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24 fiisa 8-bit MTP K& H il

15.18%

i) i &
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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* PADAUK 24 fE B 8-bit MTP KRB B il
15.1. EELE

B Thee FA#| z| C |AC| OV
FEfmRES
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
HREBHKEL
add a,l add a,0x0f; a<«a+0fh 1 Y|Y Y Y
add a, M add a, MEM; a«<a+MEM 1 Y|Y Y Y
add M, a add MEM,a; MEM < a+ MEM 1 |Y|Y|Y Y
addc a, M addc a, MEM,; a<—a+MEM+C 1 | Y|Y|Y Y
addc M, a addc MEM,a; MEM—a+MEM+C 1 Y| Y Y Y
addc a addc a; a<—a+C 1 |Y|Y|Y Y
addc M addc MEM; MEM < MEM +C 1 Y|Y Y Y
nadd a, M nadd a,MEM; a< Ta+MEM 1 |Y|Y|Y Y
nadd M, a nadd MEM,a; MEM < TMEM +a 1 Y| Y Y Y
sub a, |l sub a, 0x0f; a<« a-0fh(a+[2'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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PADAUK 24 ¥4k 8-bit MTP KT8 bl
#He i) FA#|z | C |AC | OV
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 - - - ;
BALIEHKES
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 -1y - .
C — MEM (b7)
swap a;
swap  a a (b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0) g - i
swap MEM;
swap M MEM (b3,b2,b1,b0,b7,b6,b5,b4) — MEM (b7,b6,b5,b4,b3,b2,b1,b0) 1 1-1-1- i
ZPHEHERXES
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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* PADAUK 24 58 8-bit MTP KT Bl
He hee A | z | C |AC | OV

comp M,a comp MEM,a; Z%0T(MEM -a), k3 krEN: Flag 1 Y|Y|Y

frizfHEEL

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 10.0; 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; Lizp Yy Yy v Y

cegsn a, M cegsn  a, MEM; {1 a=MEM, Bkid T —A484 /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  a, MEM; {1 a#MEM, #kid F—1 44 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 I | 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  pab; WiH PA5 &1, Bkt T4 /2| - | - | - )
tOsn  M.n tosn MEM.5; WiH MEM (425 &2 0, Bkid F—4ME4 1/2| -] - | - -
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—1ES 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, Btid 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 wait0 pa.5; HE| PA5 N0, A#HEIT—14E4 1 (-1 -] - -
waitl 10.n waitl pa5; HF| PA5 N 1, AHE T —1MES. 1 (-1 -1 - -
REGENEKES

call label call function1; [sp] <« pc+1,pc <« functionl,sp «— sp+2| 2 - - - -

goto label goto error; BkE error 4k SEATIE P 2 | -] - | - ]

delay | delay  Ox05; 7EULAEIR 6 /NJE 1 |- -1 - ]

delay a delay a; {511 ACC=0fh, 7EMIER 16 /& 1| -1 - - .

delay M delay M; fBdn M=ffh, ZEIIEIR 256 4N E 1 |- - - -

delay 84 K EET:

(1) HF ACC RI84 TN B I Zrh X, TE B RAT I A0 A2l b, 75000, 2 i [A) ] BEAS 2 T )

(2) B FPPA i A I IR £ .

ret | ret 0x55; A« 55h ret; 2 - - - -

©Copyright 2024, PADAUK Technology Co. Ltd

Page 118 of 119

PDK-DS-PFC460_CN_V006-Sep. 20, 2024



l-?“

PFC460 - TMV%%

j PADAUK 24 fah s 8-bit MTP KA AHL
e Thek A% AC | OV
ret ret; sp «sp-2 pc «[sp] 2 ) ;
. reti; A H TR S5 IR 0] B SRR .
ret TEXIRAPITZ IR, 2 ek 6302 2 |
nop nop; I&AEATEAR 1 - _
pcadd a pcadd a pc <« pc+a 2 . _
engint engint; HWTERATIES] FPPAO, DAME AT H 7 RS 1 - i
o disgint ;
disgint 15 FPPAQ 1 17 3R 4 Sl , T vstigs b A 5 1 i
stopsys stopsys; % 1L RGN EIAISCH R 5 1 . .
stopexe stopexe; FAERGI B, (HRAIRFRE G SHH AR 1 - -
reset reset; S THL 1 ; ]
wdreset wdreset ; E{7E 1 1 - .
#% FPPA BT ik %
pmode O; & FPPA HiiH % St = AN 0
Mode FPPAO ~ FPPA4 bandwidth sharing
i  FPPAO ~ FPPA4 iiff % 3L =2
0:/2,/12
pmode n 1:/2, 14,14 1 i )
2:14,12, 14
3:12,/4,18, 18
4:14,12,1/8, /8
5:18,/2,14, /8
6:/4,/4,14, 14
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