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Y3 72 s < 7
3= =2 SRR 7
L B T B oottt ettt ettt ettt 8
O ORI 8
S ¥ < R 8
T o = LU SRRSO 9
o A A e = R 9
2. BRGREIRTITTHEE ...ooeoeeeeeeeeeeeeee ettt ettt ettt ettt 10
I 1 = 1y L R 11
e (a1 =1 ) TR 14
O S T 57 ST 14
O O 15 L=< OSSO 14
O e i SRR 17

B.1.3.  FEFFLER oottt 17

O = B N 1 b= R 18

N < X TSP 18
i I o o e (=T Y ) R 18

4.2.2.  BHEAFRELS (SRAM) ..ooiiiiieeceeeeeee ettt ettt ettt 21

R Tk 2SS 22
4231,  FREFLELE(FLAG), HIHE = 0X00 ..ottt e, 23

42.32.  FPPA TR YF FAE2(FPPEN), Hidlk = OXOL.ioiiiieieececceeee e, 23

4.2.3.3. FRITAFAERE(MISC), HBIE = OXAD. oot 23

R T 3 - TSRS 24
431,  HERRFREFFAEAE(SP), HIHE = OX02 oo 25

4.4, FEITIEI COUE OPONS ....ueiiiiieitieetie ettt ettt e et e et e e st e e be e s sbeesbaeesbeesnseeasaeenneeas 26
B R R R I Bl ..ot 27
S IR v == 10 e S e 01 OO 27
T = SR 27
5.2.1.  AMEBERARIR 2SS B T AE S (EOSCR), HlE = OXOF ..., 28

5.2.2.  AMEBEAAIRYG B A ] R E R T IN oottt 28

5.3. RGNS IHRC BHZEARIE oo ettt ettt et ettt 30
SRR T0 %~ 1 TP RRTPRTRR 30
5.3.1.1.  BEMEHIE /785 (CLKMD), HitE = OX03 ..o, 30

5.3 2. B R oo ettt 31
5.3.2.1. BRI HIT Lottt ettt ettt e s 32

SRR TR T 32 = 7 SRR 32

TR~ X 1Y APPSR 33
B.1. L HLIEAL(POR) oueieeeeeeeecteeeeeee ettt ettt et ettt r et et et e et atere et et et eneareaaens 33
LT 02 = 1A (LY 2 OSSO 34
(TR = W F it i a - 1Y AR 35
LR 1= R v (2 =TS =) [OOSR 36
A3 I (=, - v 37
A N = G W (S (o] o131 [OOSR 37
7.2, BRI (“STOPSYS”) vt eteeeeteee ettt ettt ettt ettt ettt ettt ettt et et ettt et et et et ete et te et ereenenis 38
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10.

AR T TP 38
PR 39
8.1. I RVFFAEE(INTEN), HIE = OXO4..coiioiceeceee et 41
8.2. I RVFFFAEEE 2 INTEN2), HIHE = OX0B ...ocveeeeeeieeeeeeeeeeece et 41
8.3.  HWHERZFFIE(INTRQ), HIE = 0X05 ..o 41
8.4. HIMHERZFAEE 2 INTRQ2), HIHE = OXO7 oo 42
8.5. HHWIZEIRFEE (INTEGS), HIE = OXED ..oieieieiceeeeeeeeeeee e 42
ST T S I (o RSO 42
ST S R s 7 TR 43
SR T ol 2 e ol T | OO 44
@ SRR 45
T T (O £ =y ST 45
9.1.1. B A BB EEE(PADIER), HilE = OXAC ..o, 45
9.1.2. il B HFHINE I EFF 8 (PBDIER), Hillk = OX4D ..o 45
9.1.3. Uil CH NG A7 85 (PCDIER), Hilk = OXAE ..o, 45
9.1.4. il D FH NG A ER(PDDIER), il = OXAF oo 45
9.1.5. i1 A/B/IC FE %1725 (PA/PB/PC), Hilik = OX10/0X14/0X18 ..ovovvevveviereeieieiereeieeins 45
9.1.6. it 1 A/IB/C ¥ %17 24 (PAC/PBC/PCC), Hiulik = OX11/0X15//0X19....ccvieeeeeeeeeriennnns 46
9.1.7. Ui A/BIC iz 2747 25 (PAPH/PBPH/PCPH), #ili: = 0x12/0x16/0x1A ............... 46
9.1.8. il A/B/C FHrZil e 7 43(PAPL/PBPL/PCPL), Hili: = 0x13/0x17/0x1B................. 46
9.1.9. Ui D HIEFAEEH(PD), HIEE = OXLC oo, 46
9.1.10. ¥ D #EHIZFAFEH(PDC), HiHE = OXID..oiiviieiiiiiecee e 46
9.1.11. ¥ D _LHidEH|ZFAA 25 (PDPH), Hulilk = OX1E .oovieiieccececeeeeeeee e 46
9.1.12. i D FHdH| /A28 (PDPL), Hiht = OXIF v 46

T (O I 7 A 1 - PR 47
T N (@ R 1111t 2 RSP 47
T N (O Y11 i R = 47
9.2.2.1. 1O %yt IR BN AE J13 H ZF 283 (IOHD), Hihk = OXSF ..o 48

T T (@ Iy 2 L RSP 48
TIMEr [ PWM TEBIBE oottt ettt et see e 49
O TR R v o 120 =Y 1 ) DO 49
0T O T Y=Y ot 12 49
10.1.2. TIMEILO T I AL <o e e e e e e e e e e e e e e e eeee e 50
10.2. 84 PWM THELEE (TIMEr2, TIMEIS) ...veiveieieieeeeie ettt ettt ettt eve e eteeaeareaneens 52
0 T 1 = A T V= e T £ RO 53
10.2.1.1. Timer2/Timer3 L[R2 72%(TM2B/TM3B), Hilik = OX61/0X63........cccveevenrneee, 53
10.2.1.2. Timer2/Timer3 i fZ28(TM2CT/TM3CT), Hilik = 0x29/0x2B.........c.cocvve...... 53
10.2.1.3. Timer2/Timer3 /3425 172 (TM2S/TM3S), il = OX60/0X62 ........c.ocvveveveneee. 53
10.2.1.4. Timer2/Timer3 % #l % 7725 (TM2C/TM3C), Hblik = OX28/0X2A .......coveveveerrnee 54

10.2.2. fFH TIMer2 FEAETEHIVETE oot 55
10.2.3. fHH TiMer2 ;=42 8 i PWM VT oottt eae e 56
10.2.4. fFH TIMer2 P24 6 i PWM T oot 57
10.3. 11 A7 PWM HELEE (PWMGO/LI2) .ottt n s e 57
10.3.10 PWIM ZETE oottt ettt ettt ettt aeare e, 58
10.3.2. BEAERIIFEIREI ..ottt ettt ettt 58
10.3.3. 1147 PWM A A TE B A TR e, 59
10.3.4.  11Dit PWM 1S S 20 TR oottt n e s 60
10.3.4.1. PWMGO 5 #2717 25 (PWMGOC), HBIE= OX22 ..o 60
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10.3.4.2. PWMGO 7 #2547 85 (PWMGO0S), HihE= 0X23 ...coooviiiiceiieeeeee e, 60
10.3.4.3. PWMGO 5 Z LA A7 25 (PWMGODTH), Hihik = OX50 ....ocvcveeeciecceeeeeee, 60
10.3.4.4. PWMGO 575 HUARAT ZF /225 (PWMGODTL), #idlE = OX51..uviviiieiiieeceeeeeee 61
10.3.4.5. PWMGO % bR 6 2547 28 (PWMGOCUBH), Hilik= OX52.....ccvivveveieieernne, 61
10.3.4.6. PWMGO % b FRAKA %47 23 (PWMGOCUBL), Hihik=0X53 .....cocvcvvieieienennee, 61
10.3.4.7. PWMGL | /78 (PWMGIC), k= 0X24 ..ocvovieeeeeceeeeeee e, 61
10.3.4.8. PWMG2 #2717 85 (PWMG2C), HIIE= OX26 ..o 62
10.3.4.9. PWMGL/PWMG2 74 %5 /7 %5 (PWMGLS/PWMG2S), Hilik= 0x25/0x27.............. 62
10.3.4.10. PWMGL/PWMG2 (57 L mif 27 f7 4, Hidik = OX54/0X58 ..o, 62
10.3.4.11. PWMGL/PWMG2 |57 tUARALZF A7, Mtk = OXB5/0X59 .....cvviiiiiicceeee, 62
10.3.4.12. PWMGL/PWMG2 1% RS A 274785, Hidik= OX56/0X5A ..., 63
10.3.4.13. PWMGL/PWMG2 1% F[RIRAI ZF A7 #%, Hidik= OXB7/0X5B ..., 63

10.3.5. A7 EANEX T PWM BEIETED oottt 63
10.4. 11 £iZ SULED LPWM 38 (LPWMGO/L/2) ...t 65
10.4. 1. LPWM BT oottt ettt ettt ettt e e 65
I B L o O RRSRSRN 66
10.4.3. 1157 LPWM A JZE T B AN IR ettt 67
10.4.4.  11Dit LPWIM T 8 R e 25 7 B oottt ettt ettt n e are e 68
10.4.4.1. LPWMGO 5 27 17 25 (LPWMGOC), HilE= OXOC......cveveeeeeeieeceeceeeeeeeeeeee e 68
10.4.4.2. LPWMGI #3572 (LPWMGIC), Hilik= OXOD .....covevvieeeeieeeeceeeeeeee e, 68
10.4.4.3. LPWMG2 =il Z 725 (LPWMG2C), Hitik = OXOE ....c.ccoviiviiivieciecieciece e 69
10.4.4.4. LPWMG I 2FfE2$(LPWMGCLK), Hi3E = OX67 .ovevveeeieeeeeee e, 69
10.4.4.5. LPWMG % bR w61 2777 28 (LPWMGCUBH), ik = 0X68.....cocvveveeveveeree, 70
10.4.4.6. LPWMG it b IRIGA, %47 23 (LPWMGCUBL ), Hihik= OX69 ...cvevvevveeieeeee, 70
10.4.4.7. LPWMGO/1/2 5=t 297728, Hilik = OXBA/OX6C/OXBE..........coeveveveveenrne. 70
10.4.4.8. LPWMGO/1/2 (5= LUARALZF /745, Hitk = OX6B/OX6D/OX6F ........cocvveveeerieriarnne, 70

10.4.5. G EANMEXHT LPWM BETETED .ottt 70

(R v ) 73
L L. B ettt e ettt e e e e 73
11.1.1. BB B A7 85 (GPCC), HIHES OX35 e 74
11.1.2. R BIEFRFFAEEE(GPCS), HIHE = OX36 ovieeeeeeeeceeceeceeeeee e 74
11.1.3.  HeEegs Rk PWM £ & 4723 (GPC2PWM), Hihk = 0X43 ..o 75
11.1.4.  PIEBBZEHIE (Vintemal R) ceeveeeereeereeeieeesseeesseeessssessasesssesssssessssessssessssessseesssessssssssseseseeseans 76
L0 S ] o ettt ettt ettt 78
11.1.6. fHH ELEER AT Bandgap 275 B R AL AR «veeveeeeeeee e 79
Y01 2 - ) e = ST 80
R o G (O] -8 RO 81
T T @] = N 5/ 5 v RTSRSPN 81
11.3.2. OPA JBURZIEIR .ottt ettt et n e 82
11.3.3. OPA #2747 8% (OPAC), HIHE = 0X33..eiiieieieeeeceeeceeeeeeee et 82
11.3.4. OPA KiAZi/72% (OPAOFS), HitE = 0X34 ..oceiiriiciiiiece et 82
11.4. BER-BUFFEHIF(ADC) FEBR oo, 83
11,41, AD FEBRITHINTESR oottt ettt ettt ettt et 84
11.4.2. JEFEBFZTEHLIE oooeoeoeeeeeeeeeee ettt ettt 84
11.4.3. ADC HFEIIETE ..o, 84
R LT ) 1 85
11.4.5. AHH ADC .. .ottt ettt 85
N T N o Lo £ T 86
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12.
13.

14.

15.

11.4.6.1. ADC il 27 25(ADCC), HilE = OX20....iiiiiieeieeeceeeee e, 86
11.4.6.2. ADC B A FZAE(ADCM), HiE = OX21..iiiiiiceeceececeeee e, 87
11.4.6.3. ADC 55 271785 (ADCRGC), Hilit = OX42....cuiiieiiieeeeeeeeeeeeeeeeeee e 87
11.4.6.4. ADC i i Z A7 85 (ADCRH), HilE = OX4A ..o, 87
11.4.6.5. ADC HHEARA7 2747 25 (ADCRL), Hi3E = OX4B...oo.vivieieeeeeeeeeeeeeeeeee e 87

105, T B ittt e et ettt e et e e e e et e et e et et e e ea e et e e ereaae e 88
11.5.1. FRIEZLEHNT GRS (MULOP), HIHE = OX2C oo 88
11.5.2. LB RE TGRS (MULRH), HililE = OX2D oo 88
T 7 RS 89
11.6.1.  fEIRTIAAZRE (TS), HIHE= OXB7 oo 91
11.6.2. AR AAIR 3 234 B S A7 85 (EOSCR), HilE = OXOF ....oiiieeceeceececeeee e 91
11.6.3.  fil 5 78 LI BT AE 2% (TCC), HIHE = OX38 . 92
11.6.4. filsie s fiine 3 78y (TKE3), Hullk = 0X39 .. 92
11.6.5. filsic B fiaE 2 FA7as (TKE2), Hullk = OX3A .ociiiiiceece e 92
11.6.6. B RE 1 294788 (TKEL), HiliE = OX3B oo 93
11.6.7. filfsidie st 78 it A L2 AE 2% (TKCH), HIHEZ OXTA .o 93
11.6.8. B 78 BN, A28 (TKCL), HIHE = OX7B.vieeieiieeeeeeeeeeeeeeeee e 93
AT e ay e ot (=1 =) R 94
11.7. 1. PEG HIDMIIZR oottt ettt ettt e ettt e et e e e te e e ee s 94
11.7.2. PEG FHI LT oottt ettt e ettt e et e et e st et e et e ete e e et e eeeeaeaeeeaens 95
11.7.3. PG B A RS oottt ettt e et e ettt e et et e e et et e et e et et et ettt e et e et e e e e een e e 96
11.7.3.1. Delta IHRC = o 25 7 24 (PFGRH), il = 0X30 .ovivicicececeeeeeee e, 96
11.7.3.2. Delta IHRC SEEAL T 2724 (PFGRL), Hihlk = OX31.oovivicieeeeceeeeee e, 96
11.7.3.3. PFG #2723 (PFGC), HIE = 0X32 .o 96

D B B B T ..ottt ettt ettt ettt 96
BB TS oottt ettt ettt ettt ettt ettt et e et et ene 97
R T ] o B 5 v 97
13.2. TEBUEFAE (ON-B0OArd WItING) ..ovoeeieeceeeeeeee ettt ne e 97
= R SRV R 99
o T 5 oy N [ TS 99
o e 99
14.3. ILRC HHZEE VDD 6 ZAHIZE ] ..o ettt ettt 101
14.4. IHRC % 5 VDD KR RRUER] LBMHZ) oo 102
14.5. PFG 4% 5 VDD % R E] (BUES] B6MHZ) oo 102
14.6. ILRC A G I BRI oottt 103
14.7. IHRC HZE 5IEE R R GRUER] L6MHZ) oo 103
14.8. PFG #iHE 5IRE X ZMZE BHAEF] BEMHZ) oot 104
14.9. TAEHHLE VDD REGH 4 CLK=ILRC/IN FHZRHE ..o 104
14.10. TAEHFS VDD, RGN EH CLK=IHRCIN BHZZ B oo 105
14.11. TAEHGE VDD, R%iH 4 CLK=32KHZz EOSC/N HIZEE] ..o 105
14.12. TAEHS VDD, R4 £ CLK=1IMHz EOSC/N HIZEE ..o 106
14.13. TAEHGE VDD, R4 4 CLK=4MHz EOSC/N HHZR B ..o 106
14.14. 5 B4 H X R (o) SHE IR (lor) HHZRIE oo 107
14.15. 5] JE NS BE SACEE(VIHVILD) BIZREL e 108
T Tl v A N A SN 5 21 RO 108
14.17. 5 ER (Ipp) 54 IR (Is) BHZRIE .o 109
= ST 110
(T = RO 111
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BT s

& T H # # R

0.00 2021/06/15 | Wl

1. A H v L

2. BMEE1.2.4.21.9.2.1.9.2.2.1, 11.6. 11.6.1. 11.6.3~11.6.5. 11.7. 11.7.1.
0.01 2022/07/22 11.7.2, 11.7.3.2, 14.2, 145, 14.7. 14.8 7
Bk 3®m., F123, H13 =

oAt 20405 ES B IE

Touch #1¥in ByPass Mode it iR
BIES 14.2 % vy einy S8

HoAh 240 ES B IE

¥

(o ,*

0.02 2022/10/13

w NP

EHES
TEAL R 1IC A, 555 LR PFC460 ARSI APN (R HERHTD .
HEE M T EES S Z KRB ECH APN Bl
http://www.padauk.com.tw/cn/product/show.aspx?num=160&kw=460

(RIS % .

A - mREE - Mseries OTPMCU - PFC460

FI ﬁq g]z / Product

*e PFC460 o+
+ ST (High EFT)%3
+ FEETACEFRHEW  HEEHESEY - BEERENTHREAN  3FES EFT ZAMNEER (#4KV ) &R
+ T{EREEEE: -40°C ~85°C
g Ty

Application Note

BIFE EXTHE

APNOO1 ADCHERSESHLERLAELN E3 EA

APN0O03 IO ES I HEEEREmnUFEEA ES FA

APNO0S HEEEATADCHEEESELD < *
APNO11 ZEDMERNEESERETE < *
APNO15 EEFMEEETWPCBIEITESR &

1&@
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1. BEPUR A
1.1. RE4eH

*

*
*

EPLTIL (High EFT) #741

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

TAEEENER]: -40°C ~ 85°C

ESD > 8 KV

1.2. RGThAE

* 6 o

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

4KW MTP F25 25 [E L PIA FPPA B e (AI4wF2 1000 70
512 Bytes SRAM #4725 [A] it JU > FPPA o fd A
—NELE 16 AL5E I %
PIAS 8 FLtgifE PWM ZE R 3% Timer2/Timer3, Timer2/Timer3 iAHC B NILRC #R¥% 5%, ©HIHHLL ILRC E18, &
AR FEL T R R N A
Timer2/Timer3 PWM 4 # 2 1] LLJ2& 6/7/8bit
=A 11 7 REAE PWM A R #s PWMGO/PWMGL/PWMG2
— 4 AT =% 11 {7 SULED (Super LED) PWM 4: 48 Ml 8% LPWMGO/LPWMG1/LPWMG2
PRAE—A PFG i Fi i SRR 1 10 18 A5t
PRAE— A L 3
R —ABFIBRE (OPA)
PRAE AT 8x8 fififFafeik %
26 /> 10 5l #EA Ik bR/ T pE
BN 10 5l HIE R A RS Lk
Xof AR MR D RE I 1O, A5 T Ak T 36 10 MG JRE R P58 = L G L Rk e
K 24 10 5 AT 3% 38 b 45 it
W& LDO A ik i D e e fit 2V o s Bk
Wil Bandgap HLEgHEfL 1.2V ZF UL
K 28 #iE (75 GND) 12 fif ADC, HH—AMidEiE >k H T W& bandgap 27 Hi £ 5( 0.25*VDD
fefit ADC ZF i ikl A% A, WS VDD, Bandgap (1.2V) , 4V, 3V, 2V
WA NEEAURG & (IHRC) « WHMEAHRZ & (ILRC) . AMESAZE G & (EOSC)
PRALDULE 10 SRS AE 7 LA R AR 1 B 7 R
(1) PBO IRZhHLIf AT 0/10mA, #E FELA Al 1% 108/20mA
(2) PB2~PB7 IREh IR A%k 28/10mA, IR AT 75/20mA
(3) PAO~PA4 UKz LY/ L= 10mA/ 20mA
(4) PA5~PA7, PB1, PCO~PC7, PDO~PD1 4%z Hi i/ Hiifi= 10mA/ 14mA
Wi VDD/2 i & H 5 AE A%, AT SCRF 5COM x21SEG mFE [ LCD i
14 Bt LVR ZA7 80, M 2.0V £ 4.5V
8 AN RIS A1 WA A\
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.
H
i,

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

1.4, iTW/BRE R

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

L IR R R JER JER JER R SR 2

o HESCHMERIWSHEMIM: "HRER ¢

Page 9 of 114



-

S

PFC460 - L&k
PADAUK 24 fi 52 8-bit MTP KRB B 7l

l-?“

RGBT IEE

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

PFC460 N & 4KW MTP F27 A5 LA 512 7715 SRAM Ul 470 45

PFC460 WHE 28 k(& GND)12 iy AD #H#gs, Hrh—ilil NN E Bandgap % Hi k8]
0.25*VDD.

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

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

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

/\ /\ Interrupt
Controller
AKW MTP 16-bit Timer
(T16)
] 5 10 Ports
7 B
512 bytes 8 ¢ Comparator
SRAM 8 el
oy g
@ o OPA
sandgap [ ere ]
DK== e [zbitane
POR!/ LVR
8*8 Multiplier
VDD/2 Bias
Voltage
Watchdog
Timer 8-bit Timer
(TM2, TM3)
11-bit PWM
Power (PWMGO0/1/2)
Management|
11-bit
SuLED PWM
\/ \/ (LPWMG0/1/2)
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24 fiisR 8-bit MTP K& H il

3. 5I5EE & Thee vl W

VDOVAVDD I 1

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

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

2]
7]
=]

PFC460-508: SOPS& (150mil)

VDDVAVDD I 1

PATIXA/INTO/C S0/AD20 E

PABIX2/TKB/PFG/AD19 E

PASIPRSTEB/LPGZPWMTKAT/C 51/AD18 E

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

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

FEEEEEE

GNIWAGND

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

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

PE1/COMA/COMTK 2IAD Vref

GNDVAGND

PAD/INTO/COM2/PGOPWMWLPGIPWMITKT /OPOYCOMADA0

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

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

PBE3/PGZPWMILPG2PWMTK10/AD3

PE1/COM1/COMTH 2/AD1 Vref

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

PFC460-514: SOP14 (150mil)

vDDiAvDD [

PATIX1/INTO/CS0/AD20 2]

PABIX2ITHE/PFGIAD1S [ 2 |

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

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

GNDVAGND

PADINTO/COMZ/PGOPWMWLPGIPWMITKT /OPOACOMAD 10

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

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

PB3/PGZPWMILPGZPWMTK10/AD3

PEBUCOMA/COMATH 2/AD 1 Vref

PBOJINT1TMZ PWM/COMUCOMZTK 1/PFG/ADD

PB2/TM2PWNMICOMY/PG2 PWMILPGZPWMTKI/ADZ

HEEHEEEE

PFC460-516: SOP16 (150mil)
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PADAUK

PFC460 - TMV%%

24 fiisR 8-bit MTP K& H il

PC2/PGOPWM/LPGOPWMITK16/AD21 [ 1_|

voo/avoD [2 ]

PC3/PG1PWM/LPGIPWMITK19/AD22 [ 3 |

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

PAB/X2/TKBIPFGIAD19 [ 5 |

PAS/PRSTB/LPG2PWM/TK17/CS1/AD18 [ 6|
PB7/TM3IPWM/PG1PWM/LPG1PWM/TK4/PFG/OPIN-/CIN-/AD7 E
PB4ITM2PWMIPGOPWMI/ILPGOPWMI TK1/PFGIAD4 [ E |

PBS/INTO TM3PWM/COM1/PGOPWM/LPGOPWM//LPG2PWM TK2/ADS [ 0|

PB6/INT1/ TMIPWM/COM1/PG1PWM/ILPGOPWM/PG1PWM/ TK3/OPIN-/CIN-/AD6 | 10

o \_/

2

(=1

CEEEEEEEEE

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+/ADS

PAJ/IN T/ TM2PWMW/ COM2/PGZPWM/LPG2PWMI/TKS/OPIN-/ICIN-/AD8

PB3/PG2PWMIILPG2ZPWM/TK10/AD3

PB1/COM1/COM2/TK12/AD1Vref

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

PB2/TM2PWM/COM1/PG2PWMILPG2PWM/TK9/AD2

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

PC2/PGOPWMLPGOPWMTK6/AD21 I 1

vooiavoD [Z

PC3/PG1PWMLPGI PWMTK19/AD22 [2 |

pcamkzoianzs [

PATIX1/INTO/CS0/AD20 [ ]

PAGIX2TKE/PFG/ADMS [

PA2/INTOTKA4ADAT [T
PAS/PRSTE/LPG2ZPWMTK17/C51/AD18 [ |

PET/TM3PWM/PG1 PWMLPG1 PWMTKA/PFG/OPIN-CIN-ADT [ 2|

PBE4TM2Z PWM/PGOPWMILPGOPWMITK1/PFGADL | 10

PBS/INTO/TM 3PWNMACOMPGOPWMIL P GOPWMIL PGZPWMTHK2IADS I 11

PBE/INT1/TM3PWM/COMY/PG1 PWMILPGIPWMEPG1 PWMITKI/OPIN-/CIN-/ADG I 12

° 34] PCYTK1S/PFGIADMZ
22 ] GNDIAGND
23] PCO/PGZPWMILPGZPWMITK15/ADH 1
31] PCETK21/AD24
20] PAD/INTO/COMZ/PGOPWMILPGIPWMITKT/IOPOICO/AD0
[15] PA4/INT1/COMZIPG1PWMLPGI PWMTKE/OPIN-/OPINHCIN-/CINHADS
18] PA1/TK13/AD16
[T7] PASINT1TMZPWM/COM2IPG2ZPWM L P GZPWMTKS/OPIN-/CIN-/ADE
6] PB3/PGZPWMILPGZPWMTK10/AD3
5] PE1/COMA/COMRTKIZIADVref
7] PBO/NT1/TMZPWM/COMI/COM2TK1/PFGIADD
(1] PE2TM2PWMICOMYPG2PWMLPGZPWMTKS/AD2

PFC460-524: SOP24 (300mil)

PC2/PGOPWM/LPGOPWM/ TK16/AD21

VDD/AVDD

PC3/PG1PWM/LPG1PWM/ TK19/AD22

PC4/TK20/AD23

PATIX1/INTO/CS0/AD20

PAG/X2/TK8/PFGIAD19

PA2/INTO/ TK14/AD17

PAS/PRSTB/ILPG2PWM/TK17/CS1/AD18

PB7/TM3PWM/PG1PWM/LPG1PWM/ TK4/PFG/OPIN-/CIN-/AD7

PB4/TM2PWM/PGOPWM//LPGOPWM/ TK1/PFG/AD4

PC6/TK22/AD25

PBS/INTO/ TM3PWM/COM1/PGOPWM/LPGOPWM/ILPG2ZPWM/ TK2/ADS

PDO/TKO/AD27

PB6/INT1/TM3IPWM/COM1/PG1PWM/ILPGOPWM/I/PG1PWM/ TK3/OPIN-/CIN-/ADE

]

PC1/TK18/PFG/AD12

GND/AGND

PCO/PG2ZPWMW/LPGZPWM/ TK15/AD11

PC5I/TK21/AD24

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

PA4/INT1/COM2/IPG1PWM/LPG1PWM/ TKG/OPIN-/OPIN+/CIN-/CIN+/AD9

PA1/TK13/AD16

PAJ/INT1/TM2PWM/COM2/PG2PWM/LPG2PWM/TKS/OPIN-/CIN-/ADS

PB3/PG2PWM/LPG2PWM/TK10/AD3

PB1/COM1/COM2/TK12/AD1/Vref

PCTITK23/AD26

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

PD1/AD28

PB2/TM2PWMW/ COM1/PG2ZPWM/LPGZPWM/TKS/AD2

PFC460-S28: SOP28 (300mil)
PFC460-T28: TSSOP28 (173mil)
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LI PFC460 - Tk
L
® PADAUK 24 fh B 8-bit MTP S8EI B F il
2;’?& I/O| B/ FHe | &&dR | VDD/2 PWM PFG | fili# Eg% ADC | lbE88 | OPA f;zg ;—fi 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 \
LPWMG?2
PWMG1/ CIN+/ | OPIN+/
PA4 |\ | HIL COM2 | | MG TK6 AD9 | L\ | opin. |INTL
PA5 |\ | HIL LPWMG2 TK17 | CS1 | AD18 v N
PA6 | V| H/L |Xout v | TK8 AD19 \
PA7 | V| H/IL | Xin CS0 | AD20 INTO
PBO | V| HIL COMI T tvopwm | v | TK11 ADO INT1
COM2
COoM1/ AD1/
PB1 |V | HIL COM2 TK12 Vref
TM2PWM/
PB2 | V| HIL COM1 | PWMG2/ TK9 AD2
LPWMG2
PWMG2/
PB3 | V| HIL LPWMG2 TK10 AD3
TM2PWM/
PB4 |V | HIL PWMGO/ v | TK1 AD4
LPWMGO
TM3PWM/
PWMGO/
PB5 |V | HIL COM1 | |'o\vMGo/ TK2 AD5 INTO
LPWMG2
TM3PWM/
PWMG1/
PB6 | V| HL COML | | LwMmGeL/ TK3 AD6 | CIN- | OPIN- |INT1
LPWMGO
TM3PWM/
PB7 | V| HIL PWMG1/ v | TK4 AD7 | CIN- | OPIN-
LPWMG1
PWMG2/
PCO |V | HIL L PWMG2 TK15 AD11
PC1 | V| HL v | TK18 AD12
PWMGO/
PC2 | V| HIL L PWMGO TK16 AD21
PWMG1/
PC3 | V| HIL L PWMGL TK19 AD22
PC4 |V | HIL TK20 AD23
PC5 |V | HIL TK21 AD24
PC6 |V | HIL TK22 AD25
PC7 | H/L TK23 AD26
PDO |V | HIL TKO AD27
PD1 | V H/L AD28
VDD/ N
AVDD
GND/ J
AGND
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LN PFC460 - Tk
k PADAUK 24 fph s 8-bit MTP BB B 4l
SIMMERE: LR EE, 1HS% 10 b DAHRET)

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

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

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

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

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

4. HhRKIEE (CPU)
4.1. TheeHiid

PFC460 WA MY M ab3 5. FPPAO ~ FPPAS3, fE%E— M AbHE Bt Hr A4 :
a. R B R PP B R A R PR AT RO PP
b. B CHIHERARET IR AE il B0 R AR PP v B8 O RE P 4R T
c. HCH R s
d. RAARE LU AE P AT IR -
& FPPA #\A B CHR P iH s M RIS F LT RE Y, AREar A as OSSR RE IRAs , HERRIR BT Bk
BRERAE. JETIXFERIZEN, R4 FPPA AT LU HAT H CfEF, A BT AL B AL RE -

4.1.1. AhE R

FPPAO ~ FPPA3 3L 4AKWx21bits MTP F& /7121 2%, 512 bytes #i#& SRAM LA XA ) 10 [, X P44
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 | [BRAEE 1 | | [ERWRE 2 | [BFTERS o

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

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

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

4KW MTP
R TFfiliae

SRAM

512 bytes

1: FPPA Hc4EH
VU4~ FPPA FAJGE H AL I VEEAH R R B 3, mr DI T AR,
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> PFC460 - TMZg

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

i o"’

JEid pmode T2 K RATEREILE AR E N FPPA 36, &R E4R KT pmode ITEHT . 7 %5 7 i
L FPPA enable 574766, B FPPA #2EH, 7 98 th el /L2545 7€ 1) FPPA T,

% FPPA Honf LUl FPPA RuVr#i e dmtek e HEUsF M. EHEAE, HA FPPAO £ EHM. &
GIIRKE I FPPAO J14s, FPPAL ~ FPPA3 1] LA H ' IR 7 Kk B &5 JHH . FPPAO ~ FPPA3 ] LAgE (T
—/> FPPA 15 1, HiFH A 51X — FPPA Ht.

TgA A3 B T TR R

pmode=6 i, £ 58 BL4h VU FPPA H9T (FPPAO, FPPAL, FPPA2, FPPA3), I KUK 2 k.
> FPPA Ht BB R4 004 2 —HiHEEE S, B, Wik R4 N 8MHz, FPPAO. FPPAl. FPPA2 il
FPPA3 ¥4 73 JI#E 2MHz I8~ TAE.

XF FPPO. FPP1. FPP2 A1 FPP3 Tfi 5, HIETHILNFREUAN RGN 2hHAT—k, WE: FPPAO £

(M-1) , M, == 5 (M+4) BB IASATREY s FPPAL 7E58 (N-1) , S N, = 5 OON+3) BB & 3R
ITRET: FPPA2 fE55(0-1), % O, === F(O+3)IT B A IHPAT ST ; FPPA3 fESE(P-1), #i(P), - F(P+3)HF
b EIAPATIE T -

System Clock
(M-1), M, M+1), (M+2);, (M+3), (M+4), Time
FFPAO active
(N-1)n Nin (N+1)n (N+2), (N+3)n
FPPA1 active
(O-1hn O (O+1)n (O+2), (O+3)
_— _—_ _— _ ey
FRPAZ2 active
(P-Dn Pt (P+1)n (P+2)n (P+3)n
FPPA3 active

2: 4-FPPA HLTZRM UL K AR 7
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PFC460 - Tk
PADAUK 24 fi 52 8-bit MTP KRB B 7l

PIANAEER B T TARRE

.
i,

pmode=0 i, 2477 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.

¥ FPPAO 1 5, HEFKIZINTREMA REH £ H#UT X, WE: FPPAOES (M-1) , M, - £
(M+4) BB BAATRE P . X T FPPAL T 5, HARFEIZI TR RE 2 84T— X, &l FPPL 7£5
(N-1) , ZEN, -« ZO(N+3) FE R EAPUTIER -

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 TARAREK

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, &)
KIMEGERPE B G MBI TR e 5, FPPAL ~ FPPA3 ihZ4=H, R FPPAO &1l ft
. B4 8RR FPPA Boclf 7B, FPPAL/2/3 M2FH, K FPPAO ifEk.

System Clock

UL

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

NURNARRNRTNEEE

FPPAQ T{E

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

Kl 4: 1-FPPA FLyCAEt LK LA 7
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| 4

]

i,

PADAUK

PFC460 - TMV%%

24 fiisR 8-bit MTP K& H il

4.1.2. BRI EER

R (PC) sk N —MTIR Ittt fER MR- AR TGS & H Bhik iy,
I AT PP At B B o L8R 4,

LA Fig 2 A5 4%

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

PFC460 T3 1T # 2 AL 78 52 21, fEifE E A 5, FPPAO LT 114254y 0. FPPAL ¥ 1. FPPA2 3N 2. FPPA3
N 3. BT RAR, RS S B R 0x10 AR W IR SSFERF AL . FPPAO ~ FPPAS3 # B %% H A HIFE 7

THEES R AR FP AT Y -

4.1.3. BRF4WH

A E BT TR TS
JFHLG, FPPAO ~ FPPA3 2T a6 bE 4> Jl /& 0x000. 0x001. 0x002. 0x003. HHiRSGIEFHIAH

Hidik = 0x010, 1 H. R FPPAO A fit 452 iRk 55

PFC460 R A B InE 5 . WA FPPA B4b

B ITTHRE A O B AL R — MEF Ao B 7 W1 AR AT A W N Dtk A, Kb PR T KRR A QRS AT LK
FEREFPAF R ST AL B, IR R E bt TFHLE, K E Yo 4T FPPAOBoot, HroRi il R GHIa LA

FHE FPPA [5G,

/l Page 1

romadr 0x00

Il FE/FT45

goto FPPAOBoOt;
goto FPPA1Boot;
goto FPPA2Boot;
goto FPPA3Boot;

.romadr  0x010
pushaf ;
tOsn
goto

tOsn

intrg.0;
ISR_PAO;
intrg.1;

FPPAOLoop:

Hmeee B AR S e

H-=—- TR 55 FE /7745

I/l Page 2
//------
FPPA1Boot :

FPPA1Loop:

_____________ ] —
[j--mmmv
FPPA2Boot :

/IPA.0 ISR ll-- FPPA2 #/451#...
FPPA2Loop:

/IPB.O ISR oop

/— FPPAQ F/FH4E ---------- []--=------
FPPAOBoOOL : /]------
/--- FPPAOQ #7451¢... FPPA3BoOOLt :

FPPALl /7745

/I--- FPPAL #/451¢. ..

goto FPPA1Loop:
FPPALl 72/7454¢

goto FPPA2Loop:
FPPA2 F2/74%

/l--- FPPA3 #7451¢...

FPPA3Loop:
goto FPPAOLOoop: goto FPPA3Loop:
/I------ End 0f FPPAQ -------- ) — End of FPPA3 --------
5. DUAARI 81T T AR iR 2 R 45
— AT TR T RRFEH

FHUE, FPPAO MIFEF ekl /& 0x000, FHIBTAR 55 F2 7 N bt /& 0x010, —ANAbEE e TAERIUT
HIFE 85 M S G0 s R LR E S R AR IRD, FRRLS . FE P Ml 0x000 FF 461K P AT

Page 17 of 114



o0 PFC460 - Tk
Lem%

' 24 fiiEgE 8-bit MTP KRB AN

4.1.4. HARMEZEET

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

4.2. FEfEes

4.2.1. B (ROM)

PFC460 HIFE P At esiciZ s & MTP (i 2w , FIRAEMCE S (8. HiE. REAFRAL) A
BEHATHIFEF 4. PFC460 ISP E L A 8N 4K words, FTH FPPA BTG H P IRF A #AE % 7E AKW
MTP ROM H, Wik 1 Fias.

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

MTP 77 %5 M\ Hi1iE“OXFEO to OXFFF it R 4ifdi 1], M.“0x004 ~ OxO0F”F1“0x011~0xFDF” #1145 8] & F /' )
25 .

MTP FEf5 (it as iea 32 Ml R 4R 24 ARG, W Kk, fPol54%.

Huht Thee

0x000 FPPAO #2453t — goto 54
0x001 FPPAL i fithit — goto 154
0x002 FPPA2 ji2 il — goto 154
0x003 FPPA3 #2#hithll: — goto 54
0x004 THEEFX

0x00F 5 #F27 X
0x010 Fh BTN bk
0x011 EFEREFX

OXFDF 15 # 2 P X
OxFEO A4 H

OxFFF ARG MEH

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

' 24 fiiEgE 8-bit MTP KRB AN

PO B TE TR T EFF S 2 Il T

N T RIER P 9 S RE R I S KSR, BT FPPA S e b2 [l AR A7 fifi &%, 9 1625 B 3 70 ICRE 5 281
WAREA R R, AT E G E L.
K28R 70T, EREAEHE AT TAEEAT, B2 s e:

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 N 1R 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: PUASACEE 50 TAERE 2 B2 P A7 6k 2% 4 i = 491
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PADAUK

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

P BB TR TEFF# R0 T

Huht ThEg

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

0x003 | {3&4

0x004 | A~ f#

OX00F | Afd

0x010 | Hibr N il ( RZ5 FPPAO)

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

Ox7A0 | FPPAO F&/%4:

Ox7Al | FPPALl FEFH 4

OXF37 | FPPALl FEF45HR

OxF38 | Afdif

OXFDF | Af#H

OXFEO | Z%ifdi

OXFFF | &4i{d

R 3: PIAEHER T AR R 7 Ao 0 o 22 01

—ANMEE ST TR R TR B p T

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

T
=

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

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

R4 —ARCBR T TR R P A7 fif 4% ) T 2 101
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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 R N B S N . BT AT DL A E A R . A SRAM HE A7 6k 250 78 24 (Al R A BT V1)
BRI A T FPPA BT KRR T2 4K .

FPPAQ ~ FPPA3 HIMERACAZARAE F MM B AR, 1@ XAEFIR T iEa . % FPPA HIGHIHER S
B HERR IR T AA A S H X, TR B MERIR R A R . HERRICIZ AR R B T 5 A R G e, T
DLE FH P B AS e

Xt T IAMEAT HUR 21 5 A Al as I ECR FR R A m sttt , By (10 8 £t o A m] DS R Ha 5t
B0t T Al AF U A =24 SRR A . i TR 585N 8 iz, PFCA60 (1 512 A7 45 Al A7 fif 45 4l nT AR
PRI B & RAFH o

fi75-HE ] 52 AE RAM [X 1) 0X00 2| OX1FF 4= %5[0], RT3 A7 a5 Mtk 2 8] Py A A7 5 hE#4E A 52 SCAE 000
F| Ox3F %[,

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

K 6. Hlodla A7 fik 45 4 K A0 {3 A
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24 fuifkE 8-bit MTP K% B K #l

4.2.3. RGEFH

PFC460 17 fEds il == (8] 5 SRAM FE At =S 0. MTP 25 25 0] =35 B AR ML,
PLF A& PFC460 )& et =T HELHHIES L H & HMALEN.

+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 | PWMGI1DTL |PWMG1CUBH| PWMG1CUBL
0x58| PWMG2DTH |PWMG2DTL | PWMG2CUBH | PWMG2CUBL - INTEGS - IOHD
0x60| TM2S TM2B TM3S TM3B - - - LPWMGCLK
0x68| LPWMCUBH |LPWMCUBL | LPWMGODTH | LPWMGODTL |LPWMG1DTH | LPWMG1DTL | LPWMG2DTH | LPWMG2DTL
0x70 - - - - - - - -
0x78 - - TKCH TKCL - - - -
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4231 WEFERFLAG), Hilk = 0x00

o | WigefE | B R
7-4 - - RE . IX 4 MR EA
3 - WE | OV Gaidsd) o [EEHsfm e, X s8N 1.
AC CHBERENIFRED o WADSRAET, A BiE N 1:
2 - B | (D)RFATRE 7 ks 5 A it Ar

()RS HIS AR5 A 2 7 AR L
C (HEAIARE) o AMANFMET, MAREN 1. ()INEsHERA Q)ikisHE A

1 - 25 D R _
TEAL . BENL AR EIE 20 HEAL bR E K shift $5 45200
0 - BIE | Z () o WADKBHEN L, YEARSREEEEMEEERE 0 B HIEE.

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

fr | WIsRE | 5 # &

7-4 - - |[fRE.

3 0 B/S  |FPPA3 JHH.. A2 HkEH FPPA3. 0/1: 1=H/EH
2 0 B/E  |FPPA2 B H.. A2 kM FPPA2.  0/1: 1=H/IEH
1 0 B/S  |FPPAL B . A2 HkEH FPPAL. 0/1: 1EH//EH
0 1 B/S  |FPPAO B M. A2 kM FPPAO. 0/1: 1EH/EH

4.2.33. RMEFEHMISC), Hilk = 0x49

b | WIMRE | B # R
7 - - . EREEN 0.
6 - R | RE, EFshiREN L.
PR D RE . PROEMEE TR EOSC xR AN SR
5 0 RE | 0: IEWMEE, MuBRNF A2 2048 AN ILRC IH8h ORI A BETFHL)

1. Posinefg, MeEEagalsy 32 4~ ILRC A 4f.
{§5E VDD/2 i & HLE =A%

4 0 H5 o
g 0/1: =R | B
VDD/2 1w B 4 H A% 5
3 0 W5 | 0: LCD_B01256, f17 PBO/PB1/PB2/PB5/PB6
1: LCD_A034_BOI,@,/E‘1\ PAO/PA3/PA4/PBO/PB1
£ H LVR ThEE:
2 0 ng | ¢

0/1: A 1 15H

B 110 B o T I ) 8¢ 5 <
00: 8K /™ ILRC I &
1-0 00 HE | 01: 16K /> ILRC Hf4f A
10: 64K 4 ILRC i & 31
11: 256K 4~ ILRC 44 #
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4.3. HERR

TERFAS A3 B T O HEAR TR B2 TR B 51 HEARAF A28 I TI,  1240 2 FH SR A4 TR 7 1 )5 3 A8 e A S 4
Jis HERRIRENF AR (SP) [HhhEZ 0x02. MEFRIREHIAIERE 8 7, HEARAFkds & 58dF SRAM JL52, Frbl
HER AT i 25 [0 455 A2k OO0 FF4f, FEAE 256 7715 DLW RIME RN &, AT LU 256 775, PFC460 &) FPPA
T F O MERR A7 2 30 mT DA ER P I 45 e HEAR TR BT AR A R I, REkE FPPAO ~ FPPA3 [ FR £ L fr
REERTIRT), DML RGMERE. FHAIRGIER T W7 ASM JLTE S T e U HEfk:

.ROMADR O
GOTO FPPAO
GOTO FPPA1

.RAMADR 0 /I Huht 0 75 /T 0x100

WORD  StackO [1] /I 14~ WORD
WORD  Stackl [2] I 24~ WORD
FPPAO:
SP = StackO0; Il ¥& 52 Stack0 45 FPPAO f#H,

Il Rgefa— 2y, K24 StackO[1]
call functionl
FPPAL:
SP =  Stackl; Il #85%F Stackl % FPPAL fii H,

Il WL 2 JRRERY, A Stackl[2]

call function2

FEAEH] Mini-CIL4RTE S T, ARG SRR, & ATREN T, ERFIT:

void FPPAO (void)
{

i W] DAFERR PP 20 A ) T 1 LA B HEAR A BE . 181 7 FORTE FPPAO AT AT FOHERCIRZS , R GETHEL H I 75 RO HEAR
2], IFOREIZ 4 RE P -
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]

FPPAB {void)
caz2s GOTOD BAx28

X FFPAB {void)

Y 00000628 ge38 WDRESET
go8ao629 1FB8 MOV A #6208
g088062A ges2 MOV 5P A

£

K 7: i Mini-C kg% e

4.3.1. HERRIBEHFFEE(SP), Hikk = 0x02

fr | WImE | BB R

HERRTR BT AT A as o B AU HERRSR BT, BUE A ISR HER RS . 1R O AL ZU4ERF N O

7-0 - ] o \
o PR AR 16 AL
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4.4. FRFFIEIN Code Options

IR itz HiHA
Enable MTP N2 N 7 / 8 words
Security ) N . U V] b
Disable (BRiA) | MTP WA INE, 25 7] IgE iseEL
4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V,
LVR 14 2% 2.4V, 2.3V, 2.2V, 2.1V, 2.0V

PA.0 (BRiMD INTEN/ INTRQ.fZ 0 5k 5T PA.O
PB.5 INTEN/ INTRQ.fZ 0 3k T PB.5

Interrupt SrcO :
PA.2 INTEN/ INTRQ.fZ 0 K T PA.2
PA.7 INTEN/ INTRQ.fZ 0 3K T PA.7
PA.4 (BRiMD INTEN/ INTRQ.AZ 1 3K H T PA.4
PA.3 INTEN/ INTRQ.AZ 1 3K H T PA.3

Interrupt Srcl :
PB.O INTEN/ INTRQ.f 1 3K T PB.O
PB.6 INTEN/ INTRQ.fZ. 1 5K T PB.6
16MHz (BRIN) | 24 TMxC[7:4]=0010, TMx 40 = 16 MHz (x=2/3)

TMx_Source .
32MHz 24 TMxC[7:4]=0010, TMx i85 = 32 MHz (x=2/3)
6 Bit (BRIND 2 TMxS.7 = 1, TMx PWM 335 % 0y 6 it (x=2/3)

TMx_Bit — N
- 7 Bit 2 TMxS.7 = 1, TMx PWM 3#EE 0y 7 A (x=2/3)

PB2 (BRih) TM2C[3:2]=01 K}, fith L+ h PB2

TM2C[3:2]=1

[3:2] PBO TM2C[3:2]=01 i}, % Ik PBO
Disable (BRiN) | OPA/PWM HAHMhAT
OPA_PWM
- Enable OPA fi th 45 A% 1] PWM T

16MHz (BRIN) | 24 PWMGXC.0 = 1,PWMGx i = 16 MHz (x=0/1/2)

PWM_Source

32MHz

2 PWMGXC.0 = 1,PWMGx B = 32 MHz (x=0/1/2)

LPWM_Source

16MHz (BKN)

2 LPWMGCLK.0 = 1,LPWMG B £ = 16 MHz

32MHz

2 LPWMGCLK.0 = 1,LPWMG A8 = 32 MHz

P P In PA.4 (BRIN) Lhids IEf Ak 5T PA.4
- PA.O HeE s B R H T PA.O
All_Edge (BRiND | 76 L THRIT By s o i fis A o b
Comparator_Edge | Rising_Edge 7E b THIY B A s i v iy
Falling_Edge TE N BEIR LB Ak R H T
PA7 (BRIA) ¥ PAT BB VMM CS 5
CS_Sel PA5 ¥ PAS WE N CS 5
Disable KPAfid#E CS 5l
Disable (BRik) | 15H EMI fiAbik i
=M Enable R S 2B R DL S EMI P
1-FPPA (BRWN) | #i— FPPA Kb HE A
itle 4-FPPA PUFoLs FPPA ALH e
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5. PRGN RGN BF

PFCA460 $fft 3 MR, 4 HLB: AMALE AR % 4% (EOSC) WEIFIMN RC k% 45(IHRC) P #BIKH RC k% &%
(ILRC), FTLAZ> 5 %777 %% EOSCR.7, CLKMD.4 5 CLKMD.2 K45 i &4 37 R e Ji FH mlifes ] .

AT LS 3 MR a2 —1E RGN P, JF@EId CLKMD #7288 RESUCE R G, L 2 ANE

R WL JB R A5 i %
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

# 5: PFC460 2t 3 MR #% H i

5.1. A B R R G A A Y BB IR

IHRC. ILRC AR K T A=, H i e A B AR e 484k, 1524 IHRC. ILRC %A1 VDD, &%
Fr = P 2

PFC460 kesxk T HIEM IHRC Mz it CGEFRHES] 16MHZ) Thae, AR T A= gl R i R 5 .
ILRC ¥ BeESR A, X T 75 ZORSHEE I 1 BT AN ZAE AT ILRC IS 4/ E S it 1a)

5.2. 5N ARG 2%
HINER SRR 35 22 1 TAEARZR G B 7] LU 32KHZ & 4MHz, PEC460 A= AE 4MHz U LR %:, K 8
IR T AE AR SRR s R A i R
e B A 3 i T i
EOSCR [6:5]
i H A58
EOSCR.7T —m8m8M8M8 ™
v
1 - l PA7/X1
I ] Z4%ih R = EOSC
l PAG/X2
i
c2
y C1H C2(HH MM T i HA i B

8: HMABR AR &% (1 A BE A 4k
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5.2.1. MR R AATR Y 28 15 7 A28 (EOSCR), Hilk = OXOF

fr | ¥IgRiE | =I5 B
7 0 RE | b mitikya. 0/ 1: {FH/EH
i PR IR 5 2 P %
00: f#*%H
6-5 00 RE |01: {RIKShHL. &M TRAUIZE &4, Fll: 32KHz

10: HIKBIHR. & TR SSR Sk, Bl IMHz
11: SIKBIHR. & TR SRS, Bl 4AMHz
4 - - |[IRHE.

LDO farth HEEIEFE. 0/1: 2.4V/2V

fb PR LY $ . 0/1: VDD/LDO

1-0 - - |[fRHE.

N
>o oo
dil | dm

5.2.2. AMERERAARIRY 2% KIE R RE R

B T AR AR RS, AN H AR RS AN 27 A A EOSCR AH % 328 10 1 B 1% 38 i V48 LSR5 B I 1) 1IE 5% 0% .
EOSCR.7 2B kIR 3% 2e {15, EOSCR.6 fl EOSCR.5 [l T B % AR KRS B, LA 2 &
PRYR 2 AN F TR B R o

% 6 Bon T ANFE R RARIR Y 5 C1 A C2 [HEFFAE,  [F)It Eom Henh R 464 T I RN ) .l T AR,
RS HE S 0RE S, ARSI AR B IR 28 1 8 S [a) v] RE SIS AN, S MM IR A 41 CL
1 C2 HZ1H.

kS C1 C2 AR ] EaXin

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

#6: MIKIEG# C1f1 C2 #i#i1E

i RIS PA7 Al PAG frHCHE «

(1) PA7 Rl PAG 52 NI ;

(2) PA7 H1 PAG N i FELFH B K 1T 5

(3) | PADIER H774:# PA6 Al PA7 BoNBEN, BiikiRA.

ER: ESLAFAP S (PMC-APNO13) X W%, JF4E & B M AR s . R A (@ R IR 45 1)
FREAE. IR AGE. PCB SR INE . 502 PCB M /A& BAFAE T IR, 38 18 IR BA
IR, FF AR 5T

il FH AR IR 2RI, A 3 0 UK T T R 3 4 RS IR TR o A IR [BDRE R TR R . S 7 AR
AN AR . R R GEN Bl D) B dh R IR e 2 A, A 5 i 200 O it (A IR v s R REUE K, RSB 5 W
FHIR:
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void FPPAO (void)
{

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

ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=5V

$ EOSCR Enable, 4Mhz;
$ T1i6M EOSC, /1, BIT13;

WORD  count = 0;
sttl6 count;

Intrq.T16 = 0;

while (! Intrg.T16) NULL;
clkmd=0xB4;

clkmd.4 = 0;

/I EOSCR = 0b110_00000;
/I T1I6M.Bit13 H1 0=>1 i, Intrq.T16 =>1
IS BB AR 1 2% LA e

/I )\ 0xX0000 % %1 0x2000, #RJ5#% & INTRQ.T16
I Vi3 &2 40 4 3] EOSC;
Il <M1 IHRC

T EE R, AR AT, NRIERGASPORMEE, ZHORIME R ARG & D ek .
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5.3. &A% 81 5 IHRC MK
5.3.1. RGiAT4HP
RGN B PR EOSC, IHRC M1 ILRC, PFC460 [fI;ih 22 45 i i A B o 1 9 s

CLKMDJ[7:5, 3]
+2, T4, =8
IHRC i e e
—> +—16, +32, —64 >
A
2| samw
cr e e — CLK
EOSC =1, =2, -4, =8 > %
B =
ILRC cr e e
— =1, 2, —4, =16 >
A
K 9: RS eh L
5.3.1.1. F4hEHIHFFRR(CLKMD), Hiik = 0x03
fr | #IEsE | BIB B
RGN kit
J57 0, CLKMDI[3]=0 2571 1, CLKMD[3]=1
000: IHRC+4 000: IHRC/16
001: IHRC/2 001: IHRC/8
010: 4B 010: ILRC/16
7-5| 111 | /5 il
011: EOSC/4 011: IHRC/32
100: EOSC/2 100: IHRC/64
101: EOSC 101: EOSC/8
110: ILRC/4 110: ILRC/2
111: ILRC (B HAth: {*E

4 1 S | WEE RC IRZ 3 IhEE.  O/1: =B H

I PP e . XM R FEAL 7~h7 5 (I B

3 0 BI5
0/1: 25RI0 /2R
o | WEBERA RC IR 45 DIRE. O/1: {=H1/EH]
2 1 {EWiE

BB RC ki ws Lhgf5 I, & M1 D RE IR o< -

1 1 5 | B 1MIhEE. o/l EAEH

PS5 | 51 PAS/PRSTB Ihft. 0/1: PA5/PRSTB
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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
HEAEN T, ADJUST_IC RIHUGHE — M, HUBRE RGN TIEMZE . IHRC FURRHERTEF 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,
x 7 HR:

SYSCLK CLKMD IHRCR HiiR

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

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

o SetIHRC /8 =3Ch (IHRC/ 8) AR HE IHRC #: %] 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, Vop=5V
FFHLJE, CLKMD = OXE4:
a. IHRC Wk AEMIZ ) 16MHZz@Vop=5V, {5 H IHRC il {F15ik
b. &4 4P =ILRC
c. AIVHPER, BH ILRC, PA5 Z{Efi Az
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(4) .ADJUST_IC DISABLE

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

b. &4t 4% =ILRC

c. AIVMIEH, FEH ILRC, PAS5 27 AN

5.3.2.1. HrhlFEHH

(1)
(@)

®3)

(4)

IHRC R IEERAE R AE 1C Bes b HEAT 1

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

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

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

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

Bl 1: ZZrTEb N ILRC Y143 IHRC/4

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

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

5] 2: Z4iHHh M IHRC/4 1)3#: %) EOSC

Il R&GE4N IHRC/4
OXBO:; // V¥ EOSC, IHRC AfEfEXHER
0; /I IHRC W] PAfEIX BiZH

CLKMD
CLKMD.4

5] 3: RGN IHRC/8 HJ#:5] IHRC/4

Il ZREE4N IHRC/8, ILRC JNJEH
CLKMD =  0X14; I Yl IHRC/4

Bl 4. mEGvraebl, R R DI oA 5 P JER IR 5

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

5|2 PFC460 M HIREFRZ, Al KEGE 1 E WA LEEAN . LVR B4 F 1 0ER & H E 7 F1 PRSTB

SIMENL. RAEBNE, RESEHRD), BRI SHER2HNE 0x000, PFC460 HITA &7 a g i & A
BRINE.

6.1. EEEAI(POR)

FFHLEF, POR(Power On Reset)/& - & it PFC460, JFHLE A k%) 2048 ILRC, 7 E A 10 fir.
P D6 2 R H IS LR R ARE

KA BB, # VDD KT Vor (OB EIRIRAERE) AR SRIER S R, (HE R
S SRAM #0E R, MIBWE ISR #7 VDD /NT Vor, B AE05 2% B 7 AT E PR A -

i o"’

_—

VDD -

tSBF’ :
POR bszfr || :
B AT !

=

10: bHEAR 7

11 BRI FFNGRE. i57FZ, LHEN)G FPPAL-FPPA3 Z/EH, EWAELE FPPAO LK &%
WIGEAL SERCET, R HoAh FPPA Bt

i ‘ Initialize the system clock ‘

> Set the Stack of FPPA1

— ‘ Initialize the 10 ‘ 5 Il
FPPAC | T 5 i Enable FPPA2
E ‘ Initialize the shared resources ‘ ! !
' I ; . [ FPPA1 Firmware

‘ Set the stack of FPPAO ‘

‘ Enable FPPA1 |

| FPPAO Firmware | Set the Stack of FPPA2 €~

]

_5_1 Enable FPPA3 ‘

4
| FPPA2Firmware |

Set the Stack of FPPA3 |[€—

_________________________________

| FPPA; Firmware |

____________________________________

K11 JFHLRE
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6.2. IREEEII(LVR)

#7 VDD T 21K T LVR(Low Voltage Reset) FfEE/K -, RGEKAE LVR 847, HiFEWE 12,
% LVR B4, # VDD KT Vor (BIEAMESEURIRGFHEE)  HURGFMEEN M S IRE, HAEERE
FHLE SRAM #eiE R, WIEHETIERE: 45 VDD /NT Vor, BUHE A7 2% OGS A2 AN 3 RDIR S

.l
i,

s
T
=
by

12: LVR EAEFE
LVR KV B AEAE 7 e B 30T o A FH 8 2045 & 5 7 WL A A5 AT B H R R B LVR, A Re L A L
fae TAE. N2 LR, EFEBEM LVR KPR :

RGN Bh VDD LVR
8MHz = 45V 4.5V
4AMHz = 2.7V 2.7V
2MHz > 2.2V 2.2V

*8: LVRIEZ%, SRSGPFE. VDD LMK FR

(1) HEHICEFEE, ®ELVR (2.0V~45V) FoHM.

(2) FILAE B 4748 MISC.2 24 1 LVR XM, {HILI RifffR Voo 7E chip & TAERELL -, &0 IC Al§E TAE
RIEH

(3) e K stopexe Flfs HLIE S stopsys T, LVR Ihig ik

JRTREFAE R (MISC), Hbdk = 0x49

fir HIE1E w5 # R
2 0 RE | #ERHLVRIIBE. 0/1: JBH | &H

F I BT B R e -
00: 8K A ILRC Riéh E#A
01: 16K 4™ ILRC & E#
10: 64K 4™ ILRC B4p /&
11: 256K 4™ ILRC R4 & #

(=Y
I
o
o
o
pinl
dn
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6.3. &1 i R AL

EIH (WDT) &AM it#gs, HIEERE ILRC, Frbl ILRC LM, FHIIMM SRR ILRC 4R
Bl RN L) HE AR L, IR TAEREMERIR L, & LT 2% S 5ETE .

ok, R EMEE RS, B IVRE RS LU R . @R 2 i8I wdreset $E4TEER
WDT, LABORAE WDT I 2 JiA7 A2 % A Bl 3

PR TR i 2 AT %, ARt E N, ATRAHFE 4 wdreset 5% & 141, /£ LR ((POR)
BRI AL wdreset 64, &I 1S HIEE.

LE T AR T, PFC460 KB E M EHizirfey, HEMrFEIE 13 fir. k4 WDT ZA2H,
PFC460 %4 77 2% DK B R B

VDD

A
\ 4

F I TR R W tsee

FEFF AT

A I 1K S AL FHLI

13: A I i AR ORI

FIHI 547 d% MISC[L:0] Al £ DU R AN [R] (9 T 18R I I ], R CLKMD. 1 ] DLk $4 F T1 Dh e fs H

R S F A% (CLKMD), #Hilk = 0x03
fr VIsHAE e # R

NEES RC IF 2 ThRE. 0/1: {FHREH

2 ILRC RHR, BITAESRN

5 | BT, 0/1: FHIEH

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

2 1 EdA=]
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6.4. AN EAL(PRSTB)

PFC460 X AR E A ThE, HAMBEN G S PAS JEE[E—A 10 4 1. A5 R A 2B 7 22
(1) #5E PAS AHIN;
(2) WE CLKMD.0=1, fif PA5 A4kl PRSTB Hi AL -

FEANREALS NS P, RGA T IEY TIRRES: — BEAM 5N EMK BT, KRG REEN . PRSTB
SAn FEInE 14 Fros.

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

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \

FEFF AT

tSBF’ —

»

A

A

14: SRS AL AR R Fr
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7. R TAEER

PFC460 1 =A™ et e e, 0 5A

@)
)
®3)

I TARRE
HL A HUR
i AAR

1B TAEAGE BT ThREHD IE 5 1817 IR
4 R (stopexe) /& 75 PR T AE B H. CPU (R Fr7E BE RS AT LGk SE T /R IR
i 14515 (stopsys) & I RIR FE T A L 7.

A U OE A 7R R 7 MR I R L TAE, 39 B SR AR AR IRV AR D) 3 HAR D 5 2 i) R e b A A

7.1. B HHEK(“stopexe”)

i/ stopexe $RLFEANE I, WA RGBS, HRIA RIRG S RE GRS TR, FrA 347 CPU
REAFIEHATIE S o FA SIS 51 1 2R e B8 W] AL B0 R WL AR 22 11 138 AT .

A AR PRI 2 0 R R

)
)
3
4
®)

(6)

IHRC #iRyZ #iid: Wa 2. AR EHEH, R ERFEIR.

ILRC #iR37 #efidle: DAZUERFFIE AT, MelEIN 75 22458 ILRC R 3.

ARG B =, ik, CPU 1 IEHIT.

MTP {7 fi# &84 5 A«

Timer TFEEs: #5 Timer THECES IR eI = 28 G b ml AR B I B4 3% 2SS Eei 45 B, U] Timer 5211
G B, RRRRT S, (i, Timer &% Timerl6, TM2/3, PWMGO0/1/2, LPWMG)

G AL SR <
a.10 Toggle Mafi: 10 FEHFH AL T I HLSFAR e (PxC fisg 0, PxDIER fiis& 1)

b.Timer Mafi: WIRTTHEE (Timer) RS EPIEA R KRG B, W4T B BB ER, RASPMREL
C. FLEC AR R : A 1 LA S BE I, 75 I %€ GPCC.7 N 1 5 GPCS.6 A 1 K )i F ELis o me i Ih g o
{HIEER: N 1.20V Bandgap £ B ANE F T LB 2 e BE DT g

DL 2RI Timer16 K R 40K stopexe 1974

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

STT16 count;

stopexe;

HTimerl6 FIFIEE{E N 0, 7 Timerl6 iH40 T 256 /N ILRC N85, REUK M,
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7.2. HHER(“stopsys”)

P A AR VR L RAS, BT MR 2 29 OC I . (/1 stopsys $84 AT DAHES B B 32 0E N\ 4t rL A
o fE NIk stopsys 54 Z A UK GPCC.7 WA 0 KRG H HLE S -
NG| R B T RO FR P IR R A8AT, N T PRRIIRE, AR AT, AW 1O SIS 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 HIEF 73 N A RFFAAL .

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

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

CLKMD = OxF4,
CLKMD.4 = 0;

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

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

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

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

R 9: e MU SR A AR A Y 1) 22 57
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M H] 10 Sl ISKIE PFCA60, 2774 PXDIER MIEFABLE, fERF—HIR 5] BmT LIA MeBE D BE . MR
F AR IR T, IR Ml (8] K22 2048ILRC WA ], Gl MISC & A7 #i 1T DAL £ PUis e [ A g b e
WEMSa], VI 10 51 HRIE MR (5] 217 32 4> ILRC 8

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

K 10: PR e R b 15 H R (I ) 22

8. FMT

PFC460 7 11 M, & 2 A4S 10 Il Al 10 APy isrh by,  Hep P o h Wil A i 354 8 4> 10 ATt
P EREH, BAESHWT:

& SMEH YR PAO/PBS/PA2/PAT (Hi code option Interrupt SrcO R5€ )
A TR PBO/PA4/PA3/PB6 (Hi code option Interrupt Srcl ¥eiE)
ADC H i

L # COMP ik

Timerl6 H Wy

Timer2 17

Timer3 147

LPWM (SUuLED PWM) Hil#

PWMGO H

TK_OV Hilk

® ¢ & O O 6 6 O 0o o

TK_END Hi¥r

NS SRIEESE B R WA s B0 e . PR HEEE S K 15, BT 1 P g Ris SR
A A B AL HOF B BT S w745 INTRQ/INTRQ2 i85 % . i sKAR S B /i n] LU B TR BT R oy & i
MAZ, ZBRTXZFAE INTEGS FIBE. JrA B WG KRIF &G #T d1 engint 15228 O 4Rl fi
hlEAT, PURAEA disgint 54 (F &R WD FHE.
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T HER R L R A, JObE i MERR T A4S SP feE. i TREF UM EAR R 16 (98, HERRF A4 SP
£z 0 REARFF 0. UbAh, FH P AT LASH pushaf $54 f#fik ACC Ay G ar 2 3 (A B iRk, LLRAE A popaf 452 #4{H A
HERAK LB ACC R A franth o i THERR 5 EUR A 23 3L 55, £E Mini-C 85X, HER AL B SR g A7 224
FEVC G A AT 58 SCHERRIRFES , P AT A 22 HEAL B, CAB ik ok

W ARSI F, A OB I FF 8 INTRQ/INTRQ2 i HH I & AR R

Ti 3 Inten.7
imer.
—————»| Detect |  hyrq7
event
] Inten.6
—Timer2 | petect | Intrq.6 }
event
Inten.5
PWMGO Detect Intrg.5 }
event Inten.4
__Comp | petect Intrq.4 \
event Inten.3
—ADC  ,f petect Intrg.3 D——
event Inten.2 : Interrupt to
EEINIC R Intrq.2 FPPAO
rising
PBO/PA4/ edge Inten.1
— PAJIPB6 | Detect Intrq.1
both edge
PAO/PB5/ Inten.0
Detect Intrq.0 . .
PAZIPAT *|both edge k } engint/ disgint
Inten2.3 Note: “engint” and “disgint”
TK_OV —_— . .
— Detect Intrg2.3 are instructions
event
TK_END Inten2.2
——¥| Detect Intrq2.2
event | |nten2.1
LPWM Detect | _Intrg2.1 D—
event

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

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

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

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

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

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

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

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

| #IeME| =I5 # R
7-4| - - | RE

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

2 B/'5 | 5 TK_END [fslr. 0/1: 15 /)8 H

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

0 TRE

8.3. HMriEREFER(NTRQ), Huhk = 0x05

HHE| /5 # 2

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

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

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

S| LR A R, SRR R B A S . 0/L: AERAE R

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

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

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

¥

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

i |WIRME| BI5 # R
7-4 (3
3 5 | TK_OV K iR, B2 hii i BA0IF g E. 0/l ANERAEK
2 /5 | TK_END Bl K, tohofe i@ i B0 s %, 01 AZSRAER
1 B/5 | LPWM K WTiER, A2 s E AL I RS . 0/1: ANZR/E K
0 TR

8.5. FG ik FET A2 (INTEGS), Hubk = 0x5D

hr | WIsRiE

iG]

R

A5

TRE .

HE

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

P
d

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

10: FREZIE R B

11: fR¥E

P
i

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

10: FREZIE R B

11: fR¥E

TR

INTEN/INTEN2, INTRQ/INTRQ2 ¥&FBWIE, FroABd A Eiar, —eEMETEE R esb.
BIf# INTEN/INTEN2 J5 0, INTRQ/INTRQ2 i J& £ vy & AE Ysifih %

8.6. T TAEWAE
—ERAE I, UK TR T

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

(3) AR WK A BT .

(4) KA 0x010 ZKEL K —4464
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TWTSERE, K reti 8RB 1ORE R, HRA TARRAED T

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

(3) &RTWHEZNEH.

(4) F—2AR 242 AT R e 4

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

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

void Interrupt (void)  // HlRAETE, BEANFRBITRET,

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

* FEFEAREFPH, WA disgint 754 5% AT A Ik
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8.8. f& i T4

5 FH 2 I TR A2 % B MERRAT i 25 CLORAF IR I B, — R W A1, RGP I 2200575 il
RIS BIRE R 1 I A B ep iy, VR, AbER WA pushaf & /20N T HERAF At 25

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

void Interrupt (void) I iRy
{

PUSHAF Il T£6% ALU FIl FLAG Z7E8s

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

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

If INTRQ.PAO)

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

/1 (X:) INTRQ = 0; Il REWAE P W &5, A INTRQ = 0 — KA HR iR
I R E AT Re RN AR M AR BE R R KT, = AMNERREE
POPAF Il 515 ALU F FLAG 2 17%s
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9. I/O¥wmH
9.1. 10 HIRF 178
9.1.1. 3w 1 A BFHN G H#F A4 (PADIER), #ihk = 0x4C
fr | VisiE | BRI -
7 1 = B PA7 XUt . REMERBEIER. 1/0: BA 1 EH
M AN ARG AR, IR B, BAR R .
6 1| one R PAG B ARG, 1/0: B 1 1=
M AN S ARG AR, AR B E A, AR IR .
5 1 RE | JAH PAS i NFI R 4iMelig. 1/0: A 1 15H
4-2| 111 | A5 | i PA4IPA3IPA2 Hrhii N« RGMIER IR, 1/0: J5H [ %A
1 1 R | BH PAL UM AT ARG, 1/0: FA /1 15H
0 1 H5 | JAH PAO BN . REMBEMFWER. 1/0: HH [ FH

9.1.2. w0 B FEMA S &7 (PBDIER), Huht = 0x4D

hr | WIsEME | BE # R

7 1 RE | JEH PB7 #F M N ARG, 1/0: B 1 1=
6-5 11 H'5 | j5H PB6~PB5 7\ 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 g R. 1/0: B [ FH

9.1.3. ¥ K C HFMAN )G AT F2%(PCDIER), #Hihl = Ox4E

fr | PIdRE | &I5 # B
7-0| OXxFF | H'5 | JAH PC7~-PCO i NFI R G, 1/0: J5f [ =4

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

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

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

A | WIMRIE | IB # B
7-0 | Ox00 | /5 | #10 A/BIC e 2 17 58,
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9.1.6. 3 A/B/C 4l & 3% (PAC/PBC/PCC), Hihk = 0x11/0x15//0x19

L

HIMEME

# R

7-0

0x00

it 1 AIBIC 53| Z5 A7 8%« R SE S 1 4% 5] A i N B HH A%
0/1: Nt

9.1.7. 3K A/B/C L E 2% (PAPH/PBPH/PCPH), #ihk = 0x12/0x16/0x1A

L

HIMEME

# R

7-0

0x00

5 I AIBIC A i) = 74 o FHORAS il i 11 45 5| A _E-o4ir FL BELA) 1
0/1: {#HEH

9.1.8. ¥i 0 A/B/C FHrif| &2 (PAPL/PBPL/PCPL), Hsht = 0x13/0x17/0x1B

fir

HIUEME

B5

Ei:

7-0

0x00

B

B 1 AIBIC R AR B A7 4% o PR il 11 45 5B iz FL BELFR) 1 E
0/1: {#HEH

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

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

0/1: EHIEH
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9.2. 10 &M K IhEE
9.2.1. 10 5| KI5

PFC460 [JL-FFrf 10 5| E A ME L5, i FE 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: 5] BIZEwh X 1R
9.2.2. 10 5| IA—R&ThEE

(D% HHThEE:
PFC460 JiTf5 10 %IHﬂ%‘ﬁTﬁﬁﬁﬁﬁ’ﬁ&%ﬁﬁu)\jﬂ‘%U% A ik B R

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

WK RALR, 85 ER R B Bk .

An R EE O 1 B AR, — R R i L B S AR AR R, SRR Y B 2 e A

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

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

RO | X | X | X

0
0
0
1
1

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

o
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(2) BEAR MR EETH RE :

W PECA6O 7EHIM A B, G5 E T DU SR A R IR R S . 0 T 7 K R S0 51 1,
R E N NER, %775 PXDIER FN LR A .

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

(4)BRBhEE ST ik
PFC460 ft] PBO. PB2~PB7 fE#i 4 Strong/Normal PR g i FT ik, F 7 ATiEIE IOHD 27 17 28k 52

b 5 R R %

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

o |¥I%RE | BB #i &

7 0 K5 | PB7 IOH/IOL 35h[E yik#E.  0/1: Normal/Strong
6 0 H’5 |PB6 IOH/IOL IKahfE /1 +:.  0/1: Normal/Strong
5 0 A5 | PB5 IOH/IOL J35h[E yik#E.  0/1: Normal/Strong
4 0 H'5 | PB4 IOH/IOL 9KahfE /1 +¢.  0/1: Normal/Strong
3 0 H’5 |PB3IOH/IOL KkahfE /1i&+¢.  0/1: Normal/Strong
2 0 K5 | PB2 IOH/IOL J5h[E yik+%.  0/1: Normal/Strong
1 - RE

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

9.2.3. IO 5#&E

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

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

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

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

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

(5) N T ik IC A BIFHEAEE, & T RATEESELD IC VDD/GND 4 E 0.1uF MLz, [AI W m It — 420
10uF HfEHEZ.

10.Timer / PWM 11H¥ 2%

10.1. 16 frit##E (Timer16)
10.1.1. Timerl6 N+

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

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

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

16 frit-ees Hagn bit s, B pIa AT AT sttl6 $54%E, TSI BE T LA dt16 54 756k

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

K 17: Timerl6 FibHE K
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PADAUK 24 fisR 8-bit MTP ZRE B F il

10.1.2.

Timerl6 iHEE XAE.inc XA F . T16M A =N ESH, B NS HIUKE L Timerl6 K ik,
B ASHRRGE 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: BITS8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| 5=/&%

il AT LUK IR R GE 0 ZORORE L T16M S8, Bl 740

$ T16M SYSCLK, /64, BIT15;

Il 1%EFE(SYSCLK/64) 4 Timerl6 i, 4 2716 M4 E #1742 — K INTRQ.2=1
Il i3 #2404t System Clock = IHRC / 4 = 4 MHz

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

$ Ti6M PAO, /1, BITS;
Il #%$% PAO 24 Timerd6 W0, 4 279 /M4 — INTRQ.2=1
I &H0 512 4> PAO B 8 i 1= 4 — IR INTRQ.2=1

$ Ti6M STOP;

Il 1% 1k Timer16 i+

a0 Timerle &A% T HE BHIE T, FWiRAERIR T U T 57/
FINTRQ_T16M = Fclock source + P + 2n+l

Hr, F & Timerl6 [Imfehisiss

P s T16M [4:3]Hiki(tbln 1, 4, 16, 64):
N e W EsRiESear, Fltn: &6 10, H4 n=10.

Timer16 & H 5 [a)

ME $INTEGS BIT_R B GX /& IC BRIMED , H¥w T16M 11-£i#s BIT8 F=A i, # T16 14U\ 0

FFEE TS — b W 2R T 308 0x100 I & 42 (BIT8 M 0 F) 1), 45 — kb e 1+ %3 0x300 I & 4 (BIT8
MO F 1) . FrLLsE BITS it % 512 kA i, iH1ER, WRATFK P EHZE TI6M iHEEs & E, T
— R WS TE BITS M 0 48 1 & 2E .

WRKE $ INTEGS BIT_F (BIT M1 30 filik) i Hi%E T16M %8s BITS F=A4 i, N T16 it

B AR F) 0x200/0x400/0x600/. .. 15 & AL Al BRI 58 INTEGS B LS B AL, isiEE P ER.
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10.1.3. Timer16 =i & /748 (T16M), Hiik = 0x08
b | WIdRME | B # R
Timer16 ik .

000: 1% Timer16

001: CLK RZH#h

010: fRF

7-5 | 000 B/E |011: PA4 FEEIE (AMBHEM
100: IHRC

101: EOSC

110: ILRC

111: PAO FEEWY (HMERSEAT)
Timer16 P& S o A2 o

00: +1

4-3 00 /'S5 |0l: <4

10: +16

11: =64

FHITRIE R . kAL AR = B SRR, R AR A .
Timer16 17 8

Timer16 7 9

Timer16 {7 10

Timer16 f7 11

Timer16 £ 12

Timer16 {7 13

Timer16 {7 14

Timer16 {7 15

2-0 000 w5

~N o o b~ W N P O
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10.2. 847 PWM i+#88% (Timer2,Timer3)

PFC460 W E 2 4~ 8 it PWM fififh & i 2% (Timer2/TM2, Timer3/TM3), /Nt a$ i R 2L, LR
Timer2 K360, TM2 fl{HE &5 2 %K 18.

ot

DT TM2C[7:4] F St 35 2 I 236 il ;- TM2C[3: 2] Sk £ Timer2 f%l . 77728 TM2S[6:0]H T-ik
PR EP A SALBE . ZF A7 2% TM2B RIS E i 2 4 B IR, M4 2 TM2B BE 1) B IRET, e B 234%
HENEE. 2778 TM2CT T 1 B s HUE i 2% 1 T U0

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 et s
IHRC, i ma| | Bbit | iRl
ILRC, . "
EOSC g i T = ﬁt%gﬁ ——————pTM2CT[7:0]
Cm , . .
OPA a 1,4, 1~31 > 5 |
pr0, [ =] 16, 64 & %> PB2/PBO
~PAO, s PA3 T
PBO
’ i
~PEO, R % 1 22— PB4
’ o2 S e — TM2C.0 code option
~PA4 / TM2B[7:0] # TM2C[3:2]=1
TM2C[3:2]

18: Timer2 iz [

Timer3 MAHAER S Timer2 25800L, (HIHHE 85 Timer2 £ H—/> NILRC #E¥% 2%, I+ HIH PWM
& O 2 7F PB5, PB6 ¢ PB7.

WA TM3C [MAL[7:4] Al KBS SR VRIE N NILRC,  LASCHRE AR DI #E 52 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

B

K 19 EoxH Timer2 JE 5 F0 PWM A2 e 1
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PADAUK 24 4R 8-bit MTP KA Fr il
S AT I E R IR R o ISR IR R o ISR
e iE 0 N oE I
OxFF 4 e \\\\\ OxFF 4 ! ox3F 4 .
AR 2 N T e el
LREERE / ! EREERE / .
> 1] > > ff)
AR BHAR Wi wmr
LEEL Y ] s 4
> it ‘ H > B T ﬂ Ly wtim
R0 - AR L - Sfir s HrRPWMERS B — 6L HEPWMELS

19: Timer2 BRI AA PWM £ 1t E

10.2.1. Timer2. Timer3 fHR&1E5%

10.2.1.1. Timer2/Timer3 LfR& 73 (TM2B/TM3B), Hhihl = 0x61/0x63

Ll

]

# R

0x00

Ry

Timer2/Timer3 R 27178,

10.2.1.2. Timer2/Timer3 tH4 &7 8 (TM2CT/TM3CT), Hili: = 0x29/0x2B

R

FIEG{E

5

Ei: I

7-0

0x00

g

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

10.2.1.3. Timer2/Timer3 53 M A7 3%(TM2S/TM3S), Rtk = 0x60/0x62

fir YIdh{E | w5 #
PWM 43 Rk $%.,
7 0 5 | 0: 8fr
1: 6 frmiE 7 0 CHAERFEIT TMx_bit 26D
Timer2/Timer3 B T 45 25 .
00: +1
6-5 00 HE |01: +4
10: + 16
11: +64
4-0 | 00000 | HE | Timer2/Timer3 I 4h45#igs .
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24 fiisa 8-bit MTP K& H il

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

L | WIdRME | B # B
Timer2 W ERJRIEFR Timer3 W ohik#t.
0000: & 0000: ¥ H
0001: CLK 0001: CLK
0010: |HRC EZ%IHRC*Z 0010: |HRC EjZ%‘ |HRC*2

CHIFE #3625 TMX_source ) (&I TMx_source 24D

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

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

o | 01: PB2 5 PBO 01: PB5

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

L 0 S Timer2/TimEiI3 *ﬁiﬁiﬁiﬁc%
0/1: FIHAEA 1 PWM .
0 0 e Ja H Tin:erZ/Timer:BJii‘)E‘(‘TiiﬁTJtlje

0/1: F=HIEH

Page 54 of 114



!j:* PFC460 - Tk

')” PADAUK 24 il s 8-bit MTP 8% B Hl

10.2.2. f#H Timer2 F24 g A E
R RS R, R A A 50%, AR R S A R, T LU T .

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

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

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

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

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

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

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

void FPPAO (void)

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

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

nop;

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

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

X H,

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

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

B 1.

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0111_1111, K=127

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

5] 2:

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0000_1001, K =9

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

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

void FPPAO (void)
{

.ADJUST_IC SYSCLK=

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

nop;

}

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

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

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

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

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

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

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

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

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

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

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

PFC460 5 =/ 11 {i71{) PWM 4 25 (PWMGO, PWMG1 & PWMG2). L PWMGO Al B 11 47 PWM
IR, HARPIE VAR, BEEE PWM Hith 10 nlE T

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

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

Treriod) o AL, FIA AT LI FHFET £ OPA_PWM, {fi OPA HL#45 SR Ae ] PWM SR M1, B
&S OPA &

JE 3]

A

v

«— %l
e [ - Mnn
— .

hd
N Bk

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

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

s e PWM

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

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

21: 1142 PWM ER28 (PWMGO) FEFAE P
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S

A
Ox7FF

Counter_Bound[10:0]

11-bit
Counter

Duty[10:0]

v

Time

Output . Time

Output Timing Diagram for 11 -bit PWM generation

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

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

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

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

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

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

CB10_1 = Counter_Bound[10:1] = {PWMGXCUBH[7:0], PWMGXCUBL[7:6]}, il %%
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10.3.4. 11bit PWM B AKX FFE
10.3.4.1. PWMGO #Z | & F78%(PWMGOC), Hiht= 0x22

Br

L

®5

#H R

7

0

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

6

PWMGO A fleas i RS

5

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

PW
51

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

000

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

A
PB5
PC2
PAO
PB4

/s

PW

0: CLK

1:

MGO i F .

IHRC 8# IHRC*2 (HFEFET PWM_source i)

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

¥IEGME

%5

# R

A

dm

PW
0:
1:

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

00

pinl
dn

PW
00:
01:
10:
11.

MGO Tii54ii
+1
+4
+16
+64

00000

pinl
dn

PWMGO 434

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

(VA

Il

]

# R

7-0

Ry

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

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

EE: PWMGO 5ZFHFFRNEE, B4LS PWMGODTL, J§5 PWMGODTH,

10.3.4.5. PWMGO 3k FR &AL %7 7788 (PWMGOCUBH), Hhik= 0x52

| WIgeE | 5 # R

7-0 - H5 | PWMGO [IRZAF#517[10:3] »

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

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

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

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

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

%
I

6 PWMG1 A pleds i RS

P
S

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

5 o1, =m

5
o
S
d

PWMG1 #8815 %

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

% PWMGL %t
000: A#iih

001: PB6

3-1 000 /5 | 010: PC3

011: PA4

100: PB7

Hith: R

PWMG1 &Rk
0 0 BE/IS | 0: CLK
1: IHRC #i# IHRC*2 (%55 PWM_source #4i)
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10.3.4.8. PWMG2 | & 728 (PWMG2C), Hil-= 0x26

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

6 - Hit | PWMG2 4 liasiin R

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

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

B PWMG?2 #ith

000: A%

001: PB3

3-1 0 /5 | 010: PCO

011: PA3

100: PB2

Hit: {187

PWMG2 4

0 0 /5 | 0: CLK

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

10.3.4.9. PWMG1/PWMG2 7 & 725 (PWMGLS/PWMG2S), Hbhk= 0x25/0x27
fr | WI%GE | W5 # B
PWMG1/PWMG2 ki =t

7 0 R5 | 0 M EO8 e 1 o 25 LU 7= A v B
1: MU0 0 7= A rp il
PWMG1/PWMG2 THi/34i.
00: +1
6-5 00 HE | 01: +4
10: +16
11: +64

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

dn

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

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

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

d

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

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

fr | WI%GE | BT #
7-6 00 H5 | PWMGL/PWMG2 LRZF7e%07[2:1] -

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

10.3.5. HWHAFMEXE PWM BHETEH]

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

#define dead _zone R 2 I AT PWML BT Z BTSEX B[R], A&k
#define dead_zone F 3 I AT PWML R EEEZERIZEIX ], Al &k

void FPPAO (void)

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

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

[[FFREFE RIS A KK & Eﬁ- ﬁ J: KE & lj_‘T '/E H: B

PWMGODTL = 0x00;

PWMGODTH = _duty;

PWMGOCUBL = 0x00;

PWMGOCUBH =  100;

PWMG1DTL = 0x00;

PWMGI1DTH = _duty -dead_zone F; /[ A duty 75 PWM1 F[EH5 2 5 FFE X I [a]
PWMGICUBL =  0x00;

PWMGICUBH =  100;

I DL EJSCEE T PWM 2 B

[[FFREFFRFATFETAK K KKK iﬁ] H:II j{'ﬁ—fﬁgu KhKRKIIRIIRIIIRIIII*HK

$ PWMGOC Enable,Inverse,PA0,SYSCLK; /I PWMGO %t PWMO 3 JEF PAO
$ PWMGOS INTR_AT DUTY,/1,/1;
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.delay dead_zone_R; Ik F delay 1977 20 PWML _ETHE 2 8 O BE X B 8]
$ PWMGIC Enable, PA4, SYSCLK; 1 PWMGL %t PWML % TE 3] PA4

$ PWMG1S INTR_AT_DUTY, /1, /1;

[P TR SRR ERIER D KRR, AIBIRFAGES) *roors]

While(1)
{ nop; }

DL EFRFEE R PWMO / PWML JETEI0E 23 Fis .

PWMO

23: PIBRIAN PWM B

PWM1

Pl Mg F2 7 dead_zone R il dead_zone_F MIEUE R I PWML A1/ 5 FEIX s 8] 4 5
12 SR LHA FIBE X I [ S £, g P 2% . 2, 35 dead time = 4us, | PWML & fFHi/ 5

B dus HIFEIX o
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: SEXIN A 25 4E
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10.4.

10.4.1.

dead_zone_R #il dead_zone_F 7FZIL[EIAL G A RETS B AR IFE X I [0] o 5 FH P A SEL 18 8 L Ath 2F [X B
[f], &7 dead_zone R Al dead_zone F 75 E4F & LR 4

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

% 13: FEXSEHN

11 7 SULED LPWM #1##8 (LPWMGO0/1/2)

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

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

kD PBS, {HAT] 3 FER %t LPWM 3] PB5;

Hrp, LPWMGO 5 LPWMG?2 4
w1 PB6, {HANA] & [AI 4t LPWM %] PB6.

=
FF, LPWMGO 5 LPWMGL JL=
LPWM T

LPWM Hiithig % (Bl 24) H— W3 (Trerioa = IFA]JE D Al—> i J0 B th v FESP A ISP [R] (28 LED
LPWM % HH (1) 55 26 B T I & (firwm = 1/ T period) o

LPWM Period

LPWM Output

LPWIM Duty Cycle

Clock

K 24: LPWM %I
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10.4.2. FEHEHE

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

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

.

teAh, H P ] DLE il AR IE T OPA_PWM, fifi OPA th#s st Mgzl LPWM B ML, Bk
5% OPA &Y.

System Clock, LPWMGCLK[G:4]
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCK/3,
LPWMGCKI16, Selector
LPWMGCKI/32,
LPWMGCKI/64,
LPWMGCK/123
wr_tpwmocugsH| LPWM Cgun;.er & b .
upper bon . LPWM interrupt request
MSE) 11- Bits and Halt Wakeu OPA
LPWM P
! Up Counter
wr_LPwmccup| LPWM Counter |3 bits
upper bond
(LSB)
LPWMGOC[3:1]
0
LPWMGO | LPWHO | X MUX . 0 P85
WR_LPWMGIDTH | 1y Valye |8 bits I Compare LPWM1 3 0 pPC2
(MSB 8 bits) Duty & LPWMGO MuX 1 Mux | ® 0
Value Output LEvRD [s] 1 s Selector | PAD
Buffer Control LpwMt | g ¢ M 1 Mux PB4
{11 bits) e 1“3‘ 1
WR_LPWMGODTL | LPWMGOD | o LPWMGOCT] ° PBS
Duty Value (LPWMG1!=PES)
“_SB 3 blts} LPWMGOC[0] OPA_PWM
LPWMG1C[3:1]
0 LPWMGOC[S]
LPWMGT |z bits Compare MUX . 0
WR_LPWMG1DTH
= Duty Value oty | & LPWMG1 i
(MSB 8 bits) i g;;?:; LPWMZ 1 . Mux| 0 PC3
Buffer Selector
{11 bits) o N 1 . MUX PA4
WR_LPwWMG1DTL | LPWMGT |5, o PB7
Duty Varue its LPWMG1C[4] k. 1
(LSB 3 bits) OPA_PWM
LPWMG2C[3:1]
. 0 LPWMG1C[S]
LPWMGZ |z bits
WR_LPWMG2DTH
- Duty Value c Mux ) 0 :;E:;
(MSB g bits) ompare e
\? l:ty b LPWMG2 ! A ux 7 0 PA3
alue Output Select
Buffer Control o ! N Mux eeer | a2
11 bits!
wr_tpwmczore | LPWMG2 15 5, d ) LPWMG2CE4] g 1 PAS
- Duty Value PB5
(LSB 3 bits) oPa_Pwm (LPWMGD!=PES]
LPWMG2CS]

25. #4 SULED =% 11 ff LPWM A= B 28 f A HE &
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A
OX7FF
Counter_Bound[10:1]

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

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

10.4.3. 11 f7 LPWM B iTHE AR

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

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

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

XH,

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

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

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0],LPWMGCUBL[7:6]}, il %%
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10.4.4. 11bit LPWM tH¥83 0557758
10.4.4.1. LPWMGO #Z i & 48 (LPWMGOC), #ihk= 0x0C

A | WIdR1E | IB ik
7 - - FREH
6 = His | LPWMGO A i 285 HOIRAS

HeFE LPWMGO FY%a i 45 R 15 Sl -

HE .

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

4 0 HE | 0: LPWMGO %t

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

LPWMGO % it oy %

000: %15 H

001: PB5

010: PC2

011: PAO

100: PB4

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

3-1 000 w5

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

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

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

5 O W% | on, Rz,

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

1: LPWMG2

LPWMG1 % uify 11
000: %15 A

001: PB6

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

011: PA4

100: PB7

Ixx: {R¥

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

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

R LPWMG2 HfhrH B 45 52 It

i P
2 O | B | on. mimA

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

LPWMG2 i Hi ity 132 4%«

000: i tifs H

001: PB3

010: PCO

3-1 000 B/ | 011: PA3

100: PB2

101: PA5

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

0 - | | R

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

fr | WisRtE | 5 R

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

LPWMG I 5434 .
000: +1

001: +2

010: +4

6—4 | 000 W5 | 011: +8

100: +16

101: +32

110: <64

111: +128

3-1 - - R,

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

fr | BgRiE | BT Ejiip)

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

10.4.4.6. LPWMG T+ EFRIEAL &7 88 (LPWMGCUBL ), Hbhk= 0x69

A | WIMRME | BIB Eiip
7-6 - H'5 | LPWMG LR&F 8. f7[2:1].
5-0 - - R

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

fr | ¥gRiE | S5 R

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

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

fr | ¥gRiE | S5 R

7-5 - HE | LPWMGO/LPWMGI1/LPWMG2 5%t £7[2:0].

4-0| - - | e

ERE: BIAUEE N LPWMGX 525 LKA EAE2S, 5N LPWMGX 5 L& Fat. (x=0/1/2)

10.4.5. W HAMEXE LPWM B FEH]

FF PFC460 M451) 11 bit SULED LPWM 54, ZEHRAH LPWM2 %, LPWMO 5 LPWM1 R ak /5@t
LPWMO i tES i, RIS W AN AEIX LPWM . R~ T :

#define dead_zone 10 Il FEIXHEE] = 10% * (1/LPWM_Frequency) us
#define LPWM_Pulse 50 Il ZHAFEX LPWM (525N 50%

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

#define LPWM _Pulse 2 60 Il ZHAEX LPWM 525N 60%

#define switch_time 400*2 I Ui S Lees, B R D) ) [a]

IE: NPT 74, switch_time N2 LPWM JEJH {5, b LPWM JiJH: 1/2.5KHz = 400 us, #1]
I35} 8] Ay 400%2 us

void  FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
[[FExAIAR Fxé—E IE[ % ljj‘g_s: an FhkkhhKhhKKhIK**I**h**H*
/RS A I —
LPWMGODTL = 0x00;

LPWMGODTH LPWM_Pulse + dead_zone;

LPWMG1DTL

0x00;
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LPWMG1DTH

LPWMG2DTL
LPWMG2DTH

LPWMGCUBL
LPWMGCUBH
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dead_zone; Il LPWMGO 5 LPWMG1 F8J5, LPWM =t
Il § LPWM_Pulse%

0x00;

LPWM_Pulse + dead_zone*2;

0x00;
100;

WA VYLV NS E ), o o —
Enable, /1, sysclk;

$ LPWMGCLK
f-memmv e

$ LPWMGOC Enable,Inverse,LPWM_Gen,PAO,gen_xor; /I LPWMGO 5 LPWMG1 Raij5, M

Il PAOQ il s A% 14: 4

$ LPWMGLC Enable, LPWMG1,disable; Il LPWMGL At
$ LPWMG2C Enable, PA3; Il LPWMG2 PA3 it
while(1)

{

[[FRFEHARE @Jﬁ l"j?E Hﬁ e e

I 91 L, i G T B B R (R SR XV O, S TREATE 20 Y o
I 7R/ 50%/60% —  35%

LPWMGODTL
LPWMGODTH
LPWMG2DTL
LPWMG2DTH

0x00;

LPWM_Pulse_1 + dead_zone;
0x00;

LPWM_Pulse_1 + dead_zone*2;

.delay switch_time

152 2R 35% — 60%
LPWMG2DTL

LPWMG2DTH
LPWMGODTL
LPWMGODTH

= 0x00;

LPWM_Pulse 2 + dead_zone*2;
0x00;

LPWM_Pulse 2 + dead_zone;

.delay switch_time

}
}
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i ""

FRFEFE T, [H 5 A ERE X B LPWMO/LPWM2 BN 27 Fiims o

L
Dead Zone
. )% -

LPWM2

LPWMO

K 27: PEE AN LPWM 32

P4 5 4% B F B f) LPWMO/LPWM2 T ] 28.

LPWM2
N 4
3@) 095 @

LPWMO

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

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

11.1.

BT

PFC460 & —AMEfEELE s, B B & 29. B ] LALLM N3 2 T8 S 5 Rk o - T LB i e
MEE, —PMERLERA, B— 1A, ERAHZF A2 GPCC.0 &5, M\l GPCC[3:1] i&FE.

b2 A8 Hh PR 45 B mT LA -

(1) H1 GPCC.6 #HUH K

(2) H GPCC.4 i th 15 5 /& 15 ek s

(3) HH GPCC.5 /2 75 tH Time2(TM2_CLK)KAf 4 Hi s

(4) 1 GPCS.7 i 72 & th 2] PAO;

(5) FEHE IR s

(6) =i &K PWM i th, H4HHEIE S % GPC2PWM 27 f74% .

16 stages
VDD
T ek A 8R
gigggz(l) e— o0 e0 )\ ¢o"\N—& GPCS.4=0

‘ “. GPCS.4=1

GPCS[3:0] =— MUX
|
GPCC[3'1] _ Vinterna R
PA3 » 00
PA4 »00 M To request interrupt
Bandgap »01 U GPCCA ——
01 X 0O
PB6 »10 R GPCC.6
PB7 »10
PAO » 110
—_ To
PAO
0
PAO /TPA4 —>1 GPCC.5 GPCS.7
Code Option: GPCC.0
GPC_P_In

29: LR EAE
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11.1.1. LBl %788 (GPCC), Hbhk= 0x35

fr WIEE | /5 i B
Je F B 28

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

6 - HEe | 0: IEfA < fifA

1. IEfIAN > @A

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

1: ELEBRA4E SR TM2_ CLK SRS

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

4 0 BEIE | O: PR 4 S Rkt

1. 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

16 LU 3% IE S N R R

0 0 ij:;/—‘%' O: VinternaIR

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

11.1.2. HESHEFEFFIE(GPCS), Hibk = 0x36

A WRE | 5 # R
teicsstm i H A (B PAO)
7 0 H5 |1 0/1: EHIE
FERCEIX — 7 J5 H EUE A St 2 PAO 2 1l Bl OPA A A, LLBERIE TR,
6 0 e P demefig 5 . (gpec.6 KA HL P AR fh i) 74 A i)
0/1: fF=HIEH
5 RE | GRS WU Vinenal R 5 1 170 o
RE | EFEHEERZE R Virena r ALK TEH .
. ERELEARSHEHIE Vinena ro
3-0 0000 Ry o
0000 (HAAlK) ~ 1111 (Her)
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11.1.3. WEERME PWM &5 FH2R(GPC2PWM), Hihk = 0x43

hr | WIRE | BT # R

7 0 R | tgessss famk] TM2 PWM . 0/1: 15 /S

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

5 0 5 | Eeegsst Bt PWMG2 PWM #i . 0/1: 15 F/E H
4 0 5 | Egegsst B PWMGL PWM #i . 0/1: 15 F/E H
3 0 W5 | Egegest Bk PWMGO PWM 4. 0/1: 15 1S
2 0 W5 | Eiegest Baak LPWMG2 PWM 4t 0/1: 15 F1E
1 0 5 | Egegsst Baad LPWMGL PWM #it . 0/1: {5 Fl/)E
0 0 5 | Efegsst Baad LPWMGO PWM #it . 0/1: {5 Fl/)E

Eeiasdatl PWM S REE R 25 R R, S ssimtis fon 1 /5, PWM {EiEfE; HEgERN 0
i, PWMKEHH . Wik 30 s

PWM Output

GPC Output

30: hEdsaf RS PWM fith
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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 FKIEFE Vinerna r IR ARAKAE;: £7[3:0]/ Tk
PFERITELR R K, X HJE K2 I Vinernal r B3 A I (RAE L 4 16 Z2405 .

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

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

!

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

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

v

31: Vinemar {4575 (GPCS.5=0 & GPCS.4=0)

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

16 stages
VDD AL
GPCS.5=1 R GPCS.4=0
o0 e
GPCSIS:W GPCS.4=1
|

GPCS[3:0p—=— MUX

!

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

v

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

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

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

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

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

40

internal R~

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

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

16 stages
VDD

i

GPCS.5=

GPCS.5=0
L

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

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

K 34: Vinemar TE{F#:i% (GPCS.5=1 & GPCS.4=1)
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11.15. fFRAkER
Bl—:

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

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

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

$ GPCS Vbp*18/32;

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

Bl

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

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

GPCC = Obl_O_O_l_Oll_l, I &*&‘T@iﬁﬁhﬂ, ﬁiﬁ)\:VintemalR; J__Eiﬁ)\:PA4
PADIER = 0bXXX_0_XXXX; I 15 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 R, GPCS 2520 PA3 Hf F At Thse, (HAFEISLPR IC )
RE, VELE DT I BT X ML
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')” PADAUK 24 il s 8-bit MTP 8% B Hl

11.1.6. fEFHLLBEEA Bandgap % B R4 s

B Bandgap 2 7% HUE AR s o7 DL 1.20V , B 0] DA &AM H IR LR /K F . 1% Bandgap 275 HiJE
AT LAt N 25 A IESIN Vinternal R EEER o Vinternal R B FLYE /& VDD, HFIH H%E Vinternal r HL £ 7KF-F1 Bandgap
ZHWIRE, #nl DARNE VDD [ L .

WH N (GPCS[3:0] k) J2 ik Vinterna r S IZIT 1.20V , A4 VDD [ T 5k 7] LLE L T 41 A 5

X+ Case 1 Mi&: Voo =[32/(N+9)]*1.20 volt ;
%}F Case 2 i =: Voo =[24/(N+1)]*1.20 volt;
%}F Case 3 1M F: 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_RARIEMANZHNELSE BIE
if (GPC_Out) Il BER GPCC.6

{

1 4 Vpp > 4V

}

else

{

Il 4 Vop < 4V

}
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‘j PADAUK 24 PR 8-bit MTP XEI B 1

11.2. VDD/2 fmE HBEf=4 5

i o"’

PFC460 #2flt—A~ VDD/2 i & L =28, ARV IREhR & on 3 ) 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 %
t, [FF, LCD_A034_B01 N <A PAO/PA3/PAA/PBO/PBL iX 1137 51 fl. i%ThAE AT LAl it %577 4% MISC.4
kB E B, JE it MISC.3 g4 H I .

ZRTREFAAR(MISC), Hikk = 0x49

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

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

w
o
|
n

COM 3 I3 id 33 N A (PAC . | PBC.x=0)#k itk VDD/2 HiIE . fH i 8 B¢ M b/ T 4z i
PxPH.x / PxPL.x fI% 5% N\ PADIER.x / PBDIER.x [j 1l4 i HE 2 2 TPt . B 35 B T anfaf F b ohag .

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

VDD

— VDD/2

GND

R e =
R T =

|

|

51 B A H R AL

-

R, =

S BRI

|
|

SR AR AL

Kl 35: i VDD/2 fi & HiE = AR 35
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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,

NS

OPAC[4:2]

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+ —|— T™2_CLK
—_—

Vinlema\ R
—*To TM3
OPAC.5
OPAC[1:0]

——» To GPC

T

—*To TM2

H OO
(=3 Sl =]

— " ToADC

36: OPA fiFif [EIHE
4 LS ] OPAC.7 #T7F OPA B, 10 it I PAO #41y OPA I o FH P A ATEHOK #4020 i
it GPC = ADC JI &4l PAO HiJE, ta] DLTE Eb g 28R N BB HL PAO %07 OPA LLiR 45 R .

11.3.1. OPA it

R IT AR B FR A OPA ELig sz, OPA [ N4t 2 81347 A5 % 42 (PAO) . fEIEAR AT,
F AT BLJE ) PADIER.O M\ OPAC.6 Hisz U LA 4 R 5 LA #% (GPC) KBl OPA ¥ LA 28 SRt v LAE N TM2
8¢ TM3 50 .

BEAh, BT RAESR GPC F AR A BB B HUE Vinemair 1E9 OPA IEFEIAN 2 —{E N LLE S HE.

FEFP LT OPA_PWM”i2 45 i OPA FUHLE AR 2 4 th 285 SR 1] PWM BO% . A LDIRESS, 24 OPA i
HEER A 1, PWM IS fdh o, PWMRE R . Wil 37 Fix. BLIhAgxt 8bit/11bit PWM
HR

OPA Output

K] 37: OPA Lt#gs iz PWM %t
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S

11.3.2. OPA UK HER

OPA 153 — Fh a5 IFRONTIOR B, B/ 2 — SRS R R A S UK A8 2 EARIC B N — N IR
KEEIS, PAO BN — B 51 . 15 1R 24145 F PADIER.O LABS 1R L.

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

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

A | VIsRE | B/I5 # R

JAH OPA. O/1: 15/ / JBH

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

6 - Rk | 00 IEfN < FfA

1. IEFIN > A

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

1: b as B H TM2_ CLK RAEs

IEFE OPA ffn N ISR IR

000 : PA3

001 : PA4

010: W#B 1.20 V bandgap 2% HiJE

011 : Vinternal R

100 : PB6

101 : PB7

11X: R

P OPA IEHI NI RIR

00 : PA4

1-0 00 /%5 | 01:GND

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

4-2 000 | B¥UE

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

hr | VIERE | IS # B

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

3-0 0000 | /5 | 0011 :+10mV 1011 : -10mV
0100 : +15mV 1100 : -15mV
0101 : +20mV 1101 : -20mV
0110 : +25mV 1110 : -25mV
0111 : +30mV 1111 : -30mV
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11.4. EH-HFHEEBZ(ADC) ik

¥

i o"’

ADCC [5:1]

[X] PD1/AD28
[ PDOIAD27
7| PCTIAD26
[%] PCB/AD25
[%] PC5/AD24
[X] PCAIADZ3
[X] PC3/AD22
[%] PC2/AD21
%] PATIADZ0
] PAGIAD19
%] PASIADAS
[X] PAZ/ADIT
[X] PA1/AD16
[X] PC1/AD12
[X] PCO/AD11
(%] PAD/AD10
[X] PA4/ADY
[X] PA3/ADS
X]PB7/ADT
[ PB6/ADG
[X] PBSIADS
[X] PB4/AD4
[X] PB3/AD3
[%] PBZ/AD2
[X] PBA/AD1 Verf
[%] PBO/ADD

ADCM[3:1]

v

3 R
akE (SCLK)

=
Iy
=]
=
=]

=
=
=
-y
=

ADCCLK

=
=
=
=2
=]

A 4

Vi
HRERiES

A

=
=
=
=]
=

AID
b T VDD

=
-
=
-
=y

=
-
=
1=
=]

—— 4V
— 3V
2V

PPTTTY

< od
( -

#

ADCRGC[T:5]

-
=
=
=
=
=

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

1216 5k 3
Bandgap voltage

ger‘lerﬂtor L*]
ERLE P 1.2V

£
5
025-vop | ADCRGCI:2) |—> g2
A

38: ADC HiHHEE]

SE/K AD HeHd FE 5 2 LUR B IR

(1) B 7F% ADCRGC B & 5% & H [k

(2) @It ADCM ZA7#SECE AD B4 805 =

(3) iEiL PxDIER & A7 #%HC B AU A 5]

(4) i ADCC 734723k % ADC fii NiliiE

(5) @it ADCC Zif7#%/a F ADC itk

(6) JEH ADC #idhz J5, HEiR—Bi[a]
24t 1. {4 bandgap 1.2V Bt 2V/3V/4V FH < N, TR K HE A 5% & W RS 25 AD %
NIEIE, BT R EIR N ) AT Ams; 4% 200 A AD e B4 #id 1ms, 84 R FEELER 200 4
AD I EIA]
At 2. VA8 F AR bandgap 1.2V B 2V/3V/AV A LR, GEIR IR FE 200 4> AD I 4.
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PADAUK 24 fih 52 8-bit MTP REL B Hl

11.4.1.

11.4.2.

11.4.3.

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

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

AD HHBHIAER

N TR AD RS FEER , R (R DR FL AT (Crowp) 4 20 56 4 78 HL 2112 v i IR KPR B 2 2%
R 7K. B A B AR R U P 39 P, {5 5 SRR FH HT(Rs) A P # KA IT SR BT (Rss) = B
F| A Croo FEHLITF KAV Al WHERFEITRBHITTRES N ADC FEHHLIR T 2E48 4k 5 5 KN IR
BRI MR AN AT 5 (KOS L o 8P 2 0 000 ORAESRAE AT, DM 5 I0ARSE, BRIk, (5 5 SRSh IR TN i
KA S HEIE 5 305 & BEAR G . f1, fEH Ay 500khz ', BUME SR BOR BT E A Z T 10KQ.

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

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

39: M AR

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

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

ADC B4k #

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

11.4.4. EREEREIH

11.4.5.

H 28 HAUE 5 1T ARk AD i d¥: 26 4k BAMT S MBS AE S, —1 bandgap % M 8l
0.25*Vpp, &H —ZLL GND 1£4 ADC #i \ili&. Bang-gap A 4 % HEM s, 205 1.2V, 2V,
3V I AV, DIAMESIEIT S, N7 lsr, XE5] I AN N T M A DIGE (XE PXDIER #4745
AR A 0D s

ADC N E(ES B T /M55, ANEEGEE S EN ST, $uteErsBN. (1) &A% AR,
(2) M55 Edr/ FHrsEBH, (3) ik A/B/IC/D %472 (PxXDIER) 5 B B4 N I 8 75 N

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

B, € PG -

PBC =  0B_XXXX_0000; /I PBO~PB3 fEM4IA
PBPH =  0B_XXXX_0000; /I PBO~PB3 ¥H 4 il
PBPL =  0B_XXXX_0000; /I PBO~PB3 W& 5 Rl
PBDIER = OB_XXXX_0000; // PBO~PB3 &% FiHA

T—4, &% ADCC Zifids, =T

$ ADCC Enable, PB3; /I & PB3 {5 ADC #i A\
$ ADCC Enable, PB2; /I & PB2 {£5 ADC #i A\
$ ADCC Enable, PBO; /I & PBO 15 ADC #i A\

I . R AD Feffi A gk — M il iE

T—3, &% ADCM 1 ADCRGC 23748, W

$ ADCM 12BIT,/16; 1 Al /16 @ Rl #1=8MHz, #i{ ADCLK=500KHz
$ ADCM 12BIT,/8; 1 Al 18 @ ARG #i=4MHz, il ADCLK=500KHz
$ ADCRGC VDD; 1 Z5H LN VDD, R 200 4~ ADCLK HiAf

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

.Delay 8*400; Il RS E=8MHz
.Delay 4*400; Il RS E=4MHz
R AT A RS L bandgap 1.2V 5% 2V, 3V, 4V i, B iR a2 iET 1ms
$ ADCRGC3V; Il AD ZFHi LA 3V
.Delay 4*1010; I BERSGH #=4MHz, IER 1ms DL L

HEE: &M bandgap 1.2V 8 2V, 3V, 4V {EJy ADC fii NIBIERS, A7 B e ] [FFEL A 1ms
$ ADCC ADC
$ ADCRGC VDD ADC_BG BG_ 2V /I  Z#H /i N VDD, #HNi@iE N BG_2V
.Delay 4*1010; Il AB# RS 8=4MHz, ZERf 1ms LA

B, JFHh ADC k.

AD START = 1; Il JF4s ADC ¥4
while (| AD_DONE) NULL; Il %5 ADC st
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/i, 4 AD_DONE f& LA i2HL ADC 45 5 :

®

i o"’

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

$ ADCC Disable;

ADCC = 0;

11.4.6. ADC #Hx#F17%%
11.4.6.1. ADC #EH|&F 728 (ADCC), Hihk = 0x20

fr | ¥IgefE | IS5 iR

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

6 0 e ADC At #23hiAr - ‘
B 17K ADC CLAEHER IR, s O e .
WIS, DUT 5 A AkIEHE AD HimMNGE 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/AD4, 10100: PA7/AD20
00101: PBS5/ADS, 10101: PC2/AD21
00110: PB6/ADS, 10110: PC3/AD22

5-1 | 00000 | i%/5 | 00111: PB7/AD7, 10111: PC4/AD23
01000: PA3/ADS, 11000: PC5/AD24
01001: PA4/AD9, 11001: PC6/AD25
01010: PAO/AD10, 11010: PC7/AD26
01011: PCO/AD11 11011: PDO/AD27
01100: PC1/AD12 11100: PD1/AD28
01101: &% 11101: GND
01110: ¥ 11110:
01111: f#F 11111: (@i F) Bandgap 2% HiJE8# 0.25*Vop

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

11.4.6.2. ADC AR #FFFER(ADCM), Hilk = 0x21

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

ADC ik

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

3-1 | 000

P
i

0 = - R

11.4.6.3. ADC JH15#%H| FFE(ADCRGC), Hilik = 0x42

hr | #geiE| BB ik

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

001: 2V,

010: 3V,

011: 4v,

100: PB1,

101: Bandgap 1.20V &% HiJE

Hoft: fREE.

7-5 | 000 RE

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

N
o
P
dn

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

3-2| 00 Ry 01: 2V

10: 3V

11: 4V

1-0 - - BRE (50 .

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

fr ¥R | =I5 iR
7-0 -

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

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

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

3-0 - - TREE
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11.5. LS

3

B N E — 8x8 Ty LU AR (2 I RE . X AN Fs 57 32 8x8 LA S ia I HAE —ANwf b
JAHIN OB 5. 16 N IATE & 200, A5 W RAFAE AL ACC RIN#HF1 MULOP #Ff74% b, 76 ik mul f&
A2 G, BHEERKEA TS SR MULRH |, 38545 RS F3 &T0E ACC 2hnes b, ek
A R AE B an 1] 40 B .

8-hit 8-hit

ACC \ / MULOP
&

v

MULRH ACC

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

40: fEPFIRIEAAE R

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

R

11.5.2. PERERFTFTEFFSE (MULRH), #ihk = 0x2D
fr | WIEGE | BI5
7-0 - N | REEENET SR CUD .

HiR
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<

11.6. flBiThee

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

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

B 41 fldbater I B ) D 7 HE

PFCA60 HH i) fi F5AG I Fi g SN2 P28 UL ) 7925, S 0 741 P REE A0 St T 0 1 P 2, SRR RN - TP L

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

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

2. #7i%$% ByPass fal, fibiBiEH L A VDD, THEAE CS CEZAfhE R HUE) 51 F1 VDD 2 8
22— SORE 6 T (R PR TR AP LS 2% CSo

3. EikFE LDO #E, it ESOCR[3Ji%#E 2.4V/2V [#) LDO 4R il Fipi e i, FHEAE CS (FEA il
REEL) GIHHT GND ] 5 — BURS A T G LR K A F S 4% CS.

4. [AR, HPAEEFEF LD CS_Sel it#K PAS Bi# PA7 FtE N CS 5|, {HifER, PAS b
CSUTK17 YjgeAw] [FIf ffFH

ST BRI, 2 R ER LU 2D 8K
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1. FPiE % E TKELUTKE2/TKES 2 728 KA F BN E BN (BID o BRI R — NN A .

2. HATETH0x10" 5 N\ TCC ZfEs ik H Touch START %14, HEA CS B =L E] VSS, i
FELRF[E) AT LA TS[1:0)M\ 32, 64 F1 128 M e i i b 30 v e 4%

3. HAMEMOR, KRR VSS I BB R EUBAC . ARTA LS IL N, 128 Ml g A
JRLAE CS A SE AU, 1K Y P REE K “0x30” 1A 2 0x10" 5 N TCC A7 K a shitt Fahicfid
T FEH 2] 00— I R N ) 22 )5, F P AT RUAC Y Touch START (0x10) i 4R 4k 252 it i 455 e 4 i3 75
B A AT DUE R R 0x007 5 A\ TCC 2rf7 s b it e .

4. EIBZ )G, CS SERAMB 2 F 1] (TK_CLK) #1356 VCC 78 HL . 7o FL FF 2 s Jo oy B A ) B2
fHHRE

5. MHHEIABIN =N B L VREF B, R A3k, R L& INTRQ[3])K AW 78
Hd e 755 1k . VREF HLE A& TS[4:2], 7F 0.2*TP ~ 0.8*TP X [alik#%.

6. Zeid U IR T £ds TKCH A TKCL (1B, A7 ATl simk v B Eite. Sl E S CS M
CP (R ML GI D WELFIA I, T CP R A A LUEM KA - T p0 i AL PCB, 7
LA AR S I B . — H CPE#E, ¥ CS ;i3] VREF s (N [ 46 k. P alidid i
S T s ) 2 R Wik 488 75 A% T BORUT .

7. AP AE R CS R RE AR Al R AR o A — DML KR CS fss, it S iy
FIREZ AL, B INTRQ.TK_OV M54 Wi F B h 8ok, AR T AUERRE S 4882 0 FOT4aTH 4L

™
TP: Touch Power

CS Pin Waveform
VREF=N*TP

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

Touch Counter clock
(TKCH, TKCL)

42: BRI e P

1. M VREF i E Rk EoE P& vis2 f RIETR, §&77Ee G R 28 —2% TKCH fil TKCL

OEAE/TR

2. fldRicEE S ADC @E A ][RI & AR 1O I, [FIRE S R A4S b B o HUE PR K. ADC il
TEERCN PBO/TK1L, 4ffiH PBO/TK1L M 5| JHIES Ziits ADC ERVHETE & 2 HoAh 5|

3. MESEMETR, ASFE S b B2 B S A B 10 51 B e 28 5 (SR Bl FLIAT . b o - SR R 3R T A
F 5, MRS TK7/PAO & TK17/PAS/CSY I fil 44 i v+ 58 230 /N T oA 51

4. 1 ByPass 3\, #1417 Touch START (¥“0x10"5 N\ TCC & {7-#%) 2 WA LA R G4 %y 250KHZ(IHRC/64 ).
ifii LDO #E0 Jo 1 R 1 o
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11.6.1. fEIEINEFFa (TS), Hibk=0x37

fr | #gefE | IS jiip)

fib ¥R Bk (TK_CLK)
000: ILRC

001: IHRC/2

010: IHRC/4

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

100: IHRC/16

101: IHRC/32

110: IHRC/64

111: IHRC/128

il VREF #%4% (TP: Touch Power, EZtil&y LDO 2V)
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: %

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

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

10: 64 * CLK

11: 128 * CLK

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

fir WIsEE | /15 iR
7 0 RE | RSN AR 4. 0/ 1. (/A H
mn R R I 4% 1) £
00: fREd
6-5 00 RE | 01: (RIKSIHIR . &M TERER A, Fla: 32KHz

]
10: PRBIEIL. TR AER AR, Bl IMHz
11: BRI, & TR R Sk, Blin. AMHz

- | B
- RE |LDO #HBEEEFE. 0/1: 2.4V/2V
2 - RE | AR BEJEERE. 0/1: VDD/LDO
1-0 R .

. {#H] EOSCR[3:2]i% & fih A b B3 Y5 (TP) .
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11.6.3. flBEw G FHFS (TCC), Hiik = 0x38
B | WE | WS #iR
. 0 mERE. o/ ERIE
JERR, R 2 BT
st AR S
iR (W) RER)
TK _STOP .
000 iR e ) sl Sk
6-4 RE 001 TK_RUN —
(Touch START)
Jil \
ot (CS HAH) b
HiAhb {78 {78
3-0 RH

JEE : ByPass fi3\ : $h47 Touch START CKi“Ox10"5 N\ TCC % f78s) WAL RGHHE N 250KHz (IHRC/64) .

LDO = TC L IR 1 o

11.6.4. fhBIREMHAE 3 A% (TKE3), il = 0x39

VA

BIEE1E

%5

Hid

%5

{§igE PC7/TK23. 0/1

: fEHIEH

s

ffifit PC6/TK22. 0/1

: 1EHEH

e

ffifit PC5/TK21. 0/1

: A

5

{§igE PC4/TK20. 0/1

: fEHIEH

5

{§i58 PC3/TK19.0/1:

1= HEH

g

{58 PCL/TK18. 0/1

: EHEH

g

ffifit PAB/TK17. 0/1

: fEHEH

Ok |INW|d OO |

O |O |0 |O0O|O0 |0 |Oo |o

e

{§igE PC2/TK16. 0/1

: fEHIEH

N

=7
VERS

fi i dm E 5 ADC 3l iE A A [F] & AR 1) 10 51 1.

11.6.5. BRI 2 FAEE (TKE2), #ibk = Ox3A

Br

BIsa{E

]

HiiR

5

{fife PCO/TK15. 0/1

: {=H0E

/g

e PA2/TK14. 0/1

: fEHEH

/g

i PAL/TK13. 0/1

: fEHEH

e

{fife PB1/TK12. 0/1

: =AM

o

{fift PBO/TK11.0/1:

1= HEH

]

e PB3/TK10. 0/1

: fEHEH

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

/5

{#i it PB2/TK9. 0/1:

f=HIEH

O |k N W|>d (OO |

0

]

{fife PA6/TKS. 0/1:

2 DEL!

-
VERS

1. i tEiEiE 5 ADC B AN AT R 1B I AH F) 10 51 A

2. fHF PBO/TK1L VE A i si@miE i, 75 vd =k ADC BRI I8 B o Ho A i i
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11.6.6. fBIIRERATRE 1 T8 (TKEL), #ubk = Ox3B

.l
i,

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

11.6.7. fRIFETHETBEMETFFS (TKCH), Huhk= 0x7A
B | Wik | BB #ik

- {75

fie e 7 LB the [11:8]

S|

3-0 = A

11.6.8. b4 F BEFBURAIFAERS (TKCL), itk = 0x7B
fr | ¥ITHE | BB #id
7-0 - W | flddi g 78 W - 201 tke [7:0]
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11.7. WHRBEARER (PFG)

PFC460 2 fit— AN gafEsii R 7= £ 3% PFG (Programmable Frequency Generator) i FA5HEMURfiH . — T
FIT 5 BB I (i S A A iR A -+ 45 o HCAEARAE B an R K 43 B .

PFGRH[1:0]
PFGRL[7:0] PFGRH[7:3] PFGC[4:3] PFGCI[7:5]
e oA JG oA 001| —» PA6
Delta — PFG > - ) PFG 010|—» PBO
IHRC + SN ES 1,8, it 011|— PB4
oscillator 1~-31 16, 32 100 —» PB7
101|—» PC1

43: PFG T {4 % A AR BRATE 1

PFG ¥ fi % i Delta IHRC oscillator #ph#24t, 5 IHRC #HH#h57. Delta IHRC oscillator 7] £: i 10-bits £
HER BT AE A IR AR . LW B /E 4% PFGRH[L:0]fl PFGRL[7:0], 7t Delta IHRC #iZ i % % 36MHz
A, JEF 1024 S, 4r+512 %%, WHRE KL 0.12%. RAERILN Delta IHRC #i% KZN 36MHz

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

Delta IHRC oscillator £ 77 {74 PFGRH[7:3)ffH7 7> Sil LAF= 4 PFG HLdii®e, 2 J5 Fd4 PFG LS 24 5 74
WEE, FCAFFEZ REiF K, 55 PEGC[7:5]% & e it £ 10 51 .

Delta IHRC oscillator 7] Ge AEAGHE 36MHz R 2% . Hoxziilig T2 TAEE . TARREE. . 55 K 2 g2 ma i ff
HIRGINZAE 36MHz [z IR . IAEMH PFG B 4155 Delta IHRC oscillator 56 U2 1 1E, A ik m] LA
P ES IHRC B2 R G ia AT I 1) 4 AR HE (O I B AR R . IR IESE J5 EHiH 5 N A iE 0 10-Bits % 1E $
(PFGRH[1:0]+PFGRL][7:0]).

11.7.1. PFG H.DLE

w8 7474 PFGRH[7:3], 7% € T 1 PFG H0AiiEe, i F PFG HO 83 a1 N R R, 4328 3.3MHz
/ 3MHz / 2.4MHz / 1.7MHz . *FFHAWSR, 2K TR BT E

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

#* 14: PFG FOMTRALE S5
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PFG HH DA B AT ¢

PFG 0l =Y + S1
XH,
Y = PFGRH[1:0]+PFGRL([7:0] : Delta IHRC oscillator 4%

S1=PFGRHI[7:3] : THsHER A7 ar W€ IIME CHREf]D

11.7.2. PFG #iHis O

BB G s 25 4745 PFGCAZ M FRl DRl 1 4348 L6 434532 H4i, i B 75 17 a%
PFGC[7:5]/5, &4t 2 H 3k PFG 155 thxd Moot i
W E PFG % @i 5 B S H Delta IHRC oscillator. 24 PFGC[7:5]=000 i, {5 PFG bk,

PFG fith#iiz =Y +S1+ S2

XE,

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

S1=PFGRH[7:3] : T TERIAFas BOE KA (ki)

S2 = PFGCI4:3] : [E53 A A7 4 BUE - 3L 4 TS5 - 43R Fe/L 7350 > 18 734 » 116 7343 » 132 73 3
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11.7.3. PFG fHR&F 178

11.7.3.1. Delta IHRC # AR AL %(PFGRH), #ihk = 0x30

DA YigetE | 5 B
7-3 | OXOb | /5 | #oMiEifEas, HLdi# = Delta IHRC / PFGRH[7:3]
2 R
1-0 0x2 /5 | Delta IHRC i & 7 76 27 1728
11.7.3.2. Delta IHRC fRKAL T & 788 (PFGRL), Hilik = 0x31
fir YiseE | w5 i R
7-0 | 0x00 | /5 | Delta IHRC fif{&Ar 7T 25 17 2%
EE: PFGRL & 57 PFGRH 2 J5.
11.7.3.3. PFG ##i| % /785 (PFGC), Hulk = 0x32
fir YideE | w5 i R
PFG % Hiufy £ FF
000: PFG Disable (Delta IHRC oscillator Disable)
001: PA6
010: PBO
— =
7-5 000 LS 011: PB4
100: PB7
101: PC1
HAth: {585
PFG JG 4
00: =1
4-3 00 HE |01: +8
10: + 16
11: +32

12 i EERER

PFC460 A& HA 1 BIhfg, wl{# ] PDK6S-M-001 %t PFCA60 #4745 EL, (E A/ vE R LN FHI0.
A SRR AR A BRI AR B 2 % A s AT

15 FLIR 23 5 43 A7 25 18] : ROM M OxDOO J&5 #% 4, RAM M Ox1F8 ~ Ox1FF #f 5.
{fi &It PDO / PD1 it R o5

FoAth 7 BT R IS 2 B M A 2% PDK6S-M-001 )18 H it

(1)
()
3)
(4)
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13. B Ti 5

13.1.

13.2.

PFC460 {15314 VDD, PA3, PA5, PA6, GND.
11§ /] PDK5S-P-003 #F4THé3% . PDK3S-P-002 B2 Tl 1187 2% B R S ke s PFC460.
Jumper E4%: KRB AT ERUEE, %4 jumper BT,

FiERERIEN

5 P

® BN IC, FHERETA I IC HEHUE RS LB

® Ef (MCP) IC, 1155 PFCABO {1 1C RITH R & T oURIR, 2 L T 728

B R B K

(1) VDD %7 7.5V, T KL s = Al ik 4 20mA.
(2) PA5 %7 58V.

(3) HAtkeE5I I (GND FR4h) T VDD.

BERR:

® N7t handler BX¥ IC #EATHES, HEHUIZIR APNO04 & APNOLL HI#ER~#ET .

® NNHPUERAT AR TI, & TrERAESENIES: 1IC EE28 IR0 VDD M GND Z [A%#: 0.01uF B,
BY) S EREE 0.01uF LERBE, Uamif@EksEiEsT.

FERBEFHER (On-Board Writing)

PFC460 f] LSz FEfEMBESR . FTHBAERRBES,, 245 1C KA & h g L 41 1E, B &5 8:3 PCB I, 4t
IC BEAT eSS . {EMR e 75 24 ] PDK5S-P-003 L H i 5]4k: ICPCK(PA3). ICPDA(PAG). VDD. GND
AICVPP(PAS), fIT5 IC L] PA3. PA6. VDD. GND #l PA5 X N i .

B AR RS, T TSt g A ik “MTP On-board VDD limitation” B¢ “On-board Program”
(EBH L8 PDK5S-P-003 £
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54 B B

R B LA HL i

PDK-5S-P003 : PCBA MCU
I
VDD © | VDD
ICVPP O— : PA5
ICPDA O— | PAG
I
ICPCK & | PA3
GND O— : GND
I
I
I
I
I

Kl 44. fERBE LR 2B
Kl 44 ity v AHPHBURE, HTRRERER T &M bk . BHN> 10KQ, HZARS 220pF.

ER:

® TEMR IR 1) %% Mtk 46 fF 5 @ e st A AR, VDD i i3k 7.5V, 1 2% @ s i 2 I P
® PCB [-ff) VDD 5 GND Z [WARERA 7.5V BT BFE A s AT ] 7.5V 7= A4 1 g B
® PCB L[ VDD 5 GND Z [HIARTEHA b1E 500uF L E A

o kUL, FTREFINGH PA3, PAS K PA6 5|, ANREME iRt hi.
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14. EFRATH A HFE

14.1. ZaxT B KE
&R BME | BEBME | BRKE | B &
HIEHE (VDD) | 2.27/2.1 5.5 \Y LY L IR B K AN BERIT 5.5V, BN ATREHRIR IC

NG ENES -0.3 Voo + 0.3 v
AR -40 85 °C
ik 5 U P -50 125 °C
T R 150 °C

* R TR S

14.2. $3$4F SR
TN BRI T 5 41

ST Vpp=5.0V, fsys=2MHz 2 %M T35,

75 ¥t B/ME | BEME | BKME | BfL %
Voo | LYEHE 224121 5.5 VvV |"ZRF LVR AZE
LVRY |fKHEEEMAZE -5 5 %
R pr=
fsvs IHRC/4 0 4M Vob=2.7V#;  Vpp=2.4V
IHRC/S 0 2M Hz  |vpp=2.2v# Vpp=2.1V
ILRC 0 50K Vop =5V
Peyole | BEFIXEL 1000 cycles
i 0.89 mA |fsys=IHRC/16=1MIPS@5V
Nr.oy
lop | LA 96 UA |fsys=ILRC=59KHz@5V
| et I ABE T FE LR 0.8 A lfeves OHz Voncsy
PD ()Eﬁ stopsys ﬁ“ﬁ/&\) . u SYS—= Z,VpD=
| A A T FE R . R Vbp =5V; fsys= ILRC
Ps (JH stopexe %) ' u A ILRC #ith
Vi | HIANKHEE 0 0.1Vob Vv
ViH Wi\ 0.7 Vop Vop V
1O %t DK A L i
| PB2~PB7 (Strong) -28 A |
°f  |pB2~PB7 (Normal) -10 m =S, Vst
Others IO -10
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PADAUK 24 fh s 8-bit MTP KR AL
"5 ¥ w/ME | BUE | &KE | B %
1O % E FEIR
PAO~PA4 20
PBO (Strong) 102
loL PBO (Normal) 20 mA | Vopo=5YV, Vor=0.5V
PB2~PB7 (Strong) 78
PB2~PB7 (Normal) 20
Others IO 14
Vin | HIAHE -0.3 Vpp+0.3 | V
Ing ey | BIREIRI I\ BT 1 mA |Vpp+0.3> V> -0.3
Ren | LPrraBE 80 KQ |[Vopo=5.0V
RpL N4 HLBH 81 KQ |Vop=5.0V
Vpop =2.2V ~ 5.5V
2% S i * i * . *
VG Bandgap ZH%H & 1.145* | 1.20 1.255 \% 40°C < Ta < 850C*
15.84* | 16* 16.16* Vop =5V, Ta=25°C
fure | IHRC A OiR#EfE)  * MHz |Vpp =2.2V~5.5V
15.20* | 16* | 16.80* DD =£.2V=9.9V,
>.20 6 6.80 -40°C <Ta<85°C*
fomre | Delta IHRC Rz MR (BifEfE)  * 36 MHz
tinT Hh T fik g g 30 ns |Vpp=5V
Vap AD HiNHJE 0 Vbbp vV
ADrs |ADC 3% 12 bit
0.93 mA |@5V
AD ADC H i
cs THFE IR 0.83 @3V
ADclk |ADC o & #A 2 us |3.9V~55V
ADC FE 4 [H]
tADCONV | (Tapcik 4216 5 AD 5 #4739 16 TabcLk | 12-bit resolution
AD DNL |ADC fi4rdEkit +2* LSB
AD INL |ADC #4dE2k4: +4* LSB
ADos |ADC ZiffHiJE* 2 mV | Voo =3V
ADC &% 5 HL &
4V 3.90 4 4.10
VREFH Vpop =5V, 25°C
3V 2.93 3 3.07
2V 1.95 2 2.05
Vor | BB B PR AT HEL R 1.5 Vo EHEAT
8K MISC[1:0]=00 C(ERil)
X . X 16K MISC[1:0]=01
twor | & | IR A H TR Tilre [L:0]
64K MISC[1:0]=10
256K MISCI[1:0]=11
PR g PN o ] 45
twup : Tire | Titre 72 ILRC B4 F 3
L e P P o ) 3000
tsep R4 LR A 50 ms |Vpp=5V
trsT ANER A ik i o P 120 us |Vpp=5V
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"5 B B/ME | BUE | BKME | B %
CPos | LbAdsfi E* +10 +20 mV
CPcm | b# s He Akt N H R 0 Vop-1.5 | V
CPspt | LI 25 i B s ] ** 100 500 ns | BRI N BRI
CPmc | EL s A o i A e B ) 25 7.5 us
CPcs |28 HIRTH#E 25 UA [Vop=5V
OPAcm |OPA JLAs S N HE JE* 0 VDD -1.3 \Y;
OPAos |OPA fliJE* +10 mV  |Vop =5V
lora | OPA %t HEIf* 200 uA
OPAgain |OPA EL il ai* 80 dB
*EHAL TR E SR

SKESHREINSH, ARG

Rtk B R SRRl B . 5 RS B4 B S D 2R (KI5, R v B et A2 A Sk P T B (B ) 2 A=V L Y

14.3. ILRC #iZE 5 VDD K R 2

61

ILRC Frequency vs. VDD

60

59

58 /
57 /

56/

Avg. ILRC Freq. (KHz)

55

54 :

VDD (Volt)

20 24 28 32 36 40 44 48 52 56 6.0
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14.4. IHRC MiZE 5 VDD R R ML E (R#EZ| 16MHz)

Avg. Deviation (%)

O © o
B NO

=
© o

L 4 A
A~ N O

IHRC Frequency Deviation vs. VDD

M

—e—Avg.

7

/

20 24 28 32 36 40 44 48 52 56 6.0
VDD (Volt)

14.5. PFG #i® 5 VDD R R ML A (RK#HZR| 36MHz)

Avg. Deviation (%)

0.08
0.06
0.04
0.02
0.00

-0.02
-0.04
-0.06

PFG36M Frequency Deviation vs. VDD

v
/4 ——Avg.

yd N

/’ »

A

24 28 32 36 40 44 48 52 56 60

VDD (Volt)
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14.6. ILRC i 5REE X AL A
ILRC Drift
70
65 ————
60 " e X
';:’"/W
§ 55
é 50 —+—VDD=50V |
% 45 —=—\DD=4.0V | |
- VDD=3.3V
40 VDD=2.5V [ ]
35 ——\VDD=2.0V |_|
30 ' : : : : : ' : ' ' ' '

-40 -30 -20 10 0 10 25 35 45 55 65 75 85

Temperature (degree C)

14.7. IHRC iR EHEHE R AWML A (KR#ED] 16MHz)

Drift (%)

1.0

0.5

0.0

-0.5

-1.0

-1.5

-2.0

IHRC Drift

——VDD=5.0V
—=-VDD=4.0V
VDD=3.3V
VDD=2.5V
——VDD=2.0V

/

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

Temperature (degree C)
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14.8. PFG iR S5HEEXRARMLE (KR#EZR] 36MHz)

PFG36M Drift

+ P
H
i,

2.0
1.5 /_
1.0 =

—_ —e—VDD=5.0

= 0.5 \Ys

ot —=—VDD=4.0

o

0.0 \
/ VDD=3.3
v
-0.5 VDD=2.5
v
-1.0

-1.5

0 10 25 35 45 55 65 75 85

Temperature (degree C)

14.9. T/EHHR5 VDD R4H 8k CLK=ILRC/n #h£&HE

S AF

1-FPPA (FPPAO: tog PAO)

g i ILRC, Bandgap, LVR; RHEMIMA:AEEE: IHRC, EOSC, T16, TM2, TM3, ADC fitk;
IO 5]fl: PAO DL 0.5Hz S K i R Ac#dan th, otk HABSIR: BN BAES
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14.10. TAEHEHE VDD. RZiH4F CLK=IHRC/n B
Z A
1-FPPA (FPPAO: tog PAO)

FERE RS IHRC, Bandgap, LVR: REAMMEAFEEL: ILRC, EOSC, LVR, T16, TM2, TM3, ADC it
IO 51 f: PAO LA 0.5Hz i Kl R s ¥ th, o tidk: FARSIM: BN BANES
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S, IHRC, ILRC, T16, TM2, TM3, ADC #iHk;
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14.12. TAEHBHKS VDD, R4k 8 CLK=1MHz EOSC/n HH£RE]

%A FFRB AR EOSC, MISC.6 =1, Bandgap, LVR:
R IHRC, ILRC, T16, TM2, TM3, ADC ik,
IO 5Ifl: PAO DL 0.5Hz Sl mfik R RS #edin thy, T fdk: FARBIM: WA BATES
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14.13. TAEHEHRS VDD. R4iH 48 CLK=4MHz EOSC/n H£H

%A FRB IR EOSC, MISC.6 =1, Bandgap, LVR;
SRS IHRC, ILRC, T16, TM2, TM3, ADC
IO BIfl: PAO LA 0.5Hz iR mfl e ac edar i, T Hak; HAMBBIH: AN AFS
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(VOH=0.9*vDD, VOL=0.1*VDD)
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14.15. SH#MAREESKEENVAVLY) HER
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15.18%

Gilc) # B
ACC Zn%s (Accumulator 1% 5)
a Zngs (Accumulator £F2 5 B ERF5)
SP HERR IR ET
FLAG R E T
I B e Hr
& Z%% AND
| 12 OR
— # 5
A 78 OR
+ fn
— ik
~ NOT CGZiR4ME, 14MD
T 2 ML
oV b (2 ARG NIE F A R BT ED
T (MRFIBFEBITTRIEAERZ 0, RMREN 1)
C A (Carry)
AC W BhIEAL A7 & (Auxiliary Carry).
10.n AL, R A FhE7E address 0~0x3F (0~63) AL &
M.n FI7E SRAM 4= %% [] Py -4k
pcO FPPAO s i s
pcl FPPAL M%7 i %t
pc2 FPPA2 [ 7 it Hi &
pc3 FPPA3 (%7 it % s
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15.1. EELE

B Thee FA#| z| C |AC| OV
HomttmARE S
mov a, | mov  a, Ox0f; a « Ofh; 1 - - - -
mov M, a mov  MEM, a; MEM < a 1 - - - -
mov a, M mov a, MEM; a« MEM;34 MEM RNZER, krElr Z w8 A 1 |Y | - - -
mov a, IO mov a,pa; a< pa;Xpa NEN, WRELZ SWEM 1 |Y ]| - - -
mov 10, a mov pb,a; pb<—a; 1 - - - -
mov 10, a mov pb,a; pb<a; 1 - - - -
nmov. M,a  |Inmov MEM,a; MEM < Ta 1| -0 -1 -1 -
Idt16 word Idt16 word; word <« 16-bit timer 1 -] - - -
sttl6 word sttl6 word; 16-bit timer «— word 1 -] - - -
Idtabh index Idtabh index; a <« {bit 15~8 of MTP [index]}; 2 - - - -
Idtabl index Idtabl index; a <« {bit7~0 of MTP [index]}; 2 -] - - -
idxm @, index |idxm a,index; a « [index], index &L\ word & X 2 | - | - - -
idxm index, a idxm index, a; [index] « a; index &L word & X 2 | - - - -
xch M xch MEM; MEM « a,a+« MEM 1 - - - -
pushaf pushaf; [sp] < {flag, ACC}; sp«—sp+2; 1 - - - -
popaf popaf; sp«sp-2; {Flag, ACC} « [sp]; 1 | Y|Y|Y Y
pushw word pushw  word; [sp] — word; sp«—sp+2 2 s = = s
popw  word popw word; sp<«sp-2 ; word < [sp]; 2
HARBHAEKEL
add a, | add a, 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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inc M inc MEM; MEM — MEM +1 1 |Y!|Y
dec M dec MEM; MEM < MEM -1 1 lYlY|Y Y
clear M clear MEM; MEM <0 1 - - - ;
BALEHKES
sr a;
sra a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) 1 Y ) )
src a;
srca a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C «— a(b0) 1 - Y ) )
sr MEM;
sr M MEM(0,b7,b6,b5,b4,b3,b2,b1) «— MEM(b7,b6,b5,b4,b3,b2,b1,b0), 1 -1y - -
C «— MEM(b0)
src MEM;
src M MEM(c,b7,b6,b5,b4,b3,b2,b1) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -1y - -
C — MEM(b0)
sl a;
sl a a (b6,b5,b4,b3,b2,b1,b0,0) « a (b7,b6,b5,b4,b3,b2,b1,b0), C < a (b7) 1 Y ) )
slc a;
sl a a (b6,b5,b4,b3,b2,b1,b0,c) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7) Li-| Y] - i
sl MEM;
sl M MEM (b6,b5,b4,b3,b2,b1,b0,0) + MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -1y - -
C <« MEM(b7)
slc MEM;
slc M MEM (b6,b5,b4,b3,b2,b1,b0,C) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 -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
BHIEHKES
and a,l and a,0x0f; a« a&O0fh 1 |Y | - - -
and a,M and a, RAM10; a<« a&RAM10 1 Y | - - -
and M, a and MEM,a; MEM < a & MEM 1 Y | - - -
or a,l or a,0x0f; a<«a|0fh 1 Y | - - -
or a, M or a, MEM ; a<—a|MEM 1 Y = = -
or M, a or MEM,a; MEM < a|MEM 1 Y | - - -
Xor a, | Xor a, 0x0f ; a < a”0fh 1 Y - - -
xor 10, a Xor pa,a; pa<a’pa; 1 - - - -
xor a,M xor a, MEM; a«a”RAM10 1 Y | - - -
xor M,a xor MEM,a; MEM < a”*MEM 1 Y | - - .
not a not a, a«< ~a 1 Y | - - -
not M not MEM ; MEM <« ~MEM 1 Y - - =
neg a neg a a<all2%thy 1 vyl - | - .
neg M neg MEM; MEM «— MEM [f] 2 ¥Mi5 1 (Y] -] - -
comp a,l comp  a, Ox55; % T(a-0x55), FFeAehr&lr 1 |Y
comp a, M comp  aMEM; ZxT(a-MEM), FH&krElr Flag 1 lyly | Y | Y
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comp M, a comp  MEM,a; Z%T(MEM-a), HMhrElr Flag 1 yly | vy

frizfHEHEL

set0 10.n set0 pa.5; PA5=0 1 |-1-] - -

setl 10.n setl pb.5; PB5=1 1 - - - -

set0 M.n set0 MEM.5; MEM {540 1 |- - - -
setl M.n setl MEM.5; MEMA{i5 A1 1 -] - - -
swapc 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 A SOIRAS 1| -1- - -

FHEHEKES

cegsn  a, | ?Fgg§2=0xa5150,)$2r; “gigfo erro:’/;lEl\::)F;lU,?i(r:LOMEMe”Tror; L2y Yy |y Y

cegsn a, M cegsn a, MEM; f&i1a=MEM, Bkid F—4454 1/2|Y| Y | Y |Y

cegsn M, a cegsn  MEM, a; {41 a=MEM, Bkid ~F—4 44 1/2|Y|Y|Y]|Y

cnegsn a, M |cnegsn @ MEM; fE41a#MEM, BEid T—"HE4 1/2| Y| Y | Y |Y

cnegsn M,a |cnegsn  MEM,a; {1 a#MEM, Bkid F—44E4 1/2{Y|Y |Y|Y
chegsn a,0x55; inc MEM ; goto error ;

cneasn a 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  pa.5; R PAS 21, Bk MRS /2| - | - | - -
tosn  M.n tOsn MEM.5; 4% MEM 167 5 & 0, Bkid F—1 454 /2| -1 - | - -
tlsn M.n tlsn MEM.5; i MEM (947 5 2 1, Bkl F—1 484 1/2) - | - | - .
izsn a izsn a; a « a+1, #a=0, Bid F—MKES 1/2/Y|Y | Y|Y

dzsn a dzsn a; a « a-1, #a=0, Bk TS 1/2|Y| Y |Y ]| Y

izsn M izsn  MEM; MEM « MEM+1, % MEM=0, 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 waitd0 pa.5; EF| PA5 A0, 4B TF—4 4 1 |- - - -
waitl 10.n waitl pa5; HF| PA5 N 1, AHE T —1MES. 1 (-1 -1 - -
RGERRESL

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

goto label goto error; Bk error L LPATIEF 2 | -] - - .

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

delay a delay a; {51 ACC=0fh, 7EMIER 16 /& 1| -1 - - .

delay M delay  M; {540 M=ffh, 7EIIER 256 A B 1 -1 -] - -

delay 84 K EED:

(1) HF ACC 284 THEUN BN b X, & IRHAT e I AR S . 5, 2R B) m] BEAS 2 U 1
(2) H— FPPA B P A SCHFIE S .

ret |

ret 0x55; A<« 55h ret;
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ret ret; sp «sp-2 pc <« [sp] 2
_ reti; MR IBTAR 55 FE 7 IR [ 2 IR AR Y
ret (IR IIT G, 4B s 15 2
nop nop; AEARI AL 1
pcadd a pcadd a; pc < pc+a 2
engint engint; HPITERATIE S| FPPAO, LAEBEAT 4 T AR 5% 1
o disgint ;
disgint %H FPPAO [ T BR A S £E, JCRRIEAT TP TR S5 1
stopsys stopsys; % 1L RGN EIAISCH R 5 1
stopexe stopexe; (FARGR B, (HRTIIRERE Z 3B T/E 1
reset reset; HAIEENHFAHL 1
wdreset wdreset ; E{7E 1 1
% FPPA By E Bk #5
pmode O; WE FPPA H Gy % = A N 0
Mode FPPAO ~ FPPA4 bandwidth sharing
#X  FPPAO ~ FPPA4 ifff 55 3t
0:/2,12
pmode n 1:/2,/4, /4 1
2: 14,12, 14
3:/2,/4,1/8, /8
4:/4,/2,18, /8
5:18, 12, /4, 18
6: /4, /4, /14, |14
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