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PFC154 - T %k
PADAUK 8 fiz MTP 10 KRB B F#l

Y3 72 s < 6
3= =2 OSSR 6
L B R R I oottt ettt ettt ettt ettt 7
O OO ORRTOSR 7
S ¥ < R 7
T o = LU RO SRSRR 7
o A A e = 7

2. BRGMEBRFITTAEIE ..o ettt 8
I 1 = 1y L R 9
e (a (©1 =] ) TR 11
N T < 2 PRSP 11
O B . o e (=T V) O 11

O € e (] =\ ) IR 11

R T =~ S 12

4.1.3.1. FREFEL(FLAG), HIHE = OX00. ...t n e 13

4.1.3.2. ZTAZAEEZMISC), HIHE = OXO8 ..ottt 13

= N | = v 13
R T 3 SRRSO 13
4.3.1.  HERRFREFFAEAE(SP), HIHE = OX02 ..oooieeieceeceeeeeee e 13

4.4, FEITIET COUE OPLONS ....ueiiiiieitie ettt ettt ettt et e et saa e e ebeessbeesseeesbeesnseeasaaenseeas 14

ST T 1 S 15
5.1, PSSR T B P B AATIR TS vttt 15
T = T OO 15
5.2.1.  AMEBEAKIE S SR H A EH(EOSCR), Mk = OXO0A ..o, 16

5.2.2.  AMEBEAARIRYS B ] R TERTZEIN oottt 16

5.3. RGNS IHRC BHZEERHE «.oooeoe oottt et e et ee e een e 17
B.3. 1. RGN oot 17

5.3.1.1. BFAPEH] 27 /724 (CLKMD), ik = 0X03 ..o 18

5.3.2, BRI oottt ettt ettt e s 18

R B | R 20

5.3.3. RGBT ..ottt 20

LT~ ¥ 1Y AP PRORT 21
B.1. L HLIEAL(POR) cueieeeeeeee ettt ettt et ettt ettt ettt et et rtere et et eneereaeens 21
LT 02 ) = v (LY 2 OO 22
(R T = W 2L R R = LY AT PO 24
6.4,  AMEBEAL(PRSTB) cueueieeiteeieeeee ettt ettt ettt et et e ettt et ae et et et et eneere et et et eneareaaeas 25
T3 B = - v TPV 25
S T =2 s W (1 (o] o1 (- [P OO P PR PURSOP PR 26
7.2, BRI (USTOPSYS”) e ureteeetieeteee et ettt ettt ettt ettt ettt ettt et et et et et et et et et ete et eteetereenens 27

AR T SRRSO 27

ST . SRR 28
8.1. I RVFZFAEE(INTEN), HHE = OXO04 ..o, 29
8.2.  HHHERZFFIE(INTRQ), il = OX05 .o 29
8.3. ML IFETIEE (INTEGS), HIHE = OXOC ..ovieeeeieeceeceeeeeee e, 30

Page 3 of 76



s L PFC154 - Tk

PADAUK 8 fiL MTP 10 28&L 81 -4l

10.

ST el T I (oS RSN 30
SR T S R 7 OO 31
ST T ) 2R e el T SRR 32
L@ SRR 33
T (O I B = SRR 33
9.1.1. i AXUFHNEH &S 2(PADIER), Mtk = OXOD ..ooovieeceecveceececeeeee e 33
9.1.2. i B H NS F &7 85 (PBDIER), Hillk = OXOE ....coveeveeeceeeceeeeeeeeee e 33
9.1.3. iﬂﬁm Y T e (=Y T e 0 B SR 33
9.1.4. i ABHIZFFLR(PAC), HiIE = OX1Leiiicecececeeee e 33
9.1.5. lfhﬂ:l A R FIE IS (PAPH), HIBE = OX12 .o 33
9.1.6. Ui B BIEFAEEE(PB)s HIEE = OX14 ..o, 34
9.1.7. il B IEHIZFAEZE(PBC), HiE = OXL15.. i 34
9.1.8. i B LRIEHIFAFLH(PBPH), HillE = OX16 ..o 34

T (O Ty A = SRR 34
T T (@ =111 73 3 R 34
0.2.2. 1O B FIIEE oottt ettt ettt ettt 35
IR R (O Il 22 L~ SRR 36
T T /P VM T oottt e et e e e e et e e e et e e e e et e e e e e e e aeaa 36
O R R YA o e (10 =Y 1 ) PR SROS 36
10.1.1. TIMEILE JUG oottt e e e et e e e e et e e e e et e e e e e e e e e e 36
10.1.2. Timerl6 hﬁa PFAERE(TLIOM), HIHE = OX0B ... 38
0T e T T Y=Y T A TP 39

O T I A =AYV IR o T =Tz 21 =Y ) 39
10.2. 1. TIMEr2y TIMErB T B B ot et eee ettt ettt e ettt e et e et et et e e et e et e eeeeeee s 40
10.2.1.1. Timer2 734 ai A7 45(TM2S), HIHE = OXL7 coveiviieieicecece e 40
10.2.1.2. Timer2 #2547 25(TM2C), HIHE = OXIC oo 41
10.2.1.3. Timer2 iH & fE25(TM2CT), il = OXID oovieiececceeeeeeeeeeee e 41
10.2.1.4. Timer2 FRRZFAEEE(TM2B), HidE = OX09...ovivieiecececeeeeeeeeee e 41
10.2.1.5. Timer3 A7 85 (TM3CT), Hilik = 0X33 ..o 41
10.2.1.6. Timer3 Az 1785 (TM3S), HIHE= 0X34 ..ovieeeieeeceeeeeee e 42
10.2.1.7. Timer3 FIRZFAFE(TM3B), HibE = OX35 .ciiiiiiiiieeeeece e, 42
10.2.1.8. Timer3 =il ZF /745 (TM3C), HihE = OX32..oiviiieiiiiciecececee e 42

10.2.2. A TimMer2 P2 AETBHIITE oottt 43
10.2.3. fHH TIMer2 P24 8 il PWM T .ooveeeeeeee ettt 44
10.2.4. fEH TIMer2 =42 6 i PWM VT oottt 45
10.3. TL A7 PWM TFEIEE oottt ettt ettt ettt et e et en e 45
T = VLY V5 TP 45
10.3.2.  FEAERIIFEIHEIE oottt ettt 46
10.3.3. 11 A7 PWM ZE S TE B TR et 47
10.3.4.  11Dit PWM T B I o B oottt ettt et 48
10.3.4.1. PWMGO il 2517 85 (PWMGOC), HBHE= OX20 ..eoviiieieeeceeeeeeeeeeeeeeee e 48
10.3.4.2. PWMGO 53425 47 45 (PWMGOS), HilE= 0X21 c.ovvviieiicieicececeeee 48
10.3.4.3. PWMGO ¥ L IR 47 %547 23 (PWMGOCUBH), Hhulib= 0X24.......c.ocoveeeenne, 48
10.3.4.4. PWMGO it b FRAGA 2577 28 (PWMGOCUBL), Hihik= 0X25 ......ocvivveveierenrnne, 48
10.3.4.5. PWMGO 5 % L fi A7 288 (PWMGODTH), Hihk = 0X22 ..vciiveceeceee, 49
10.3.4.6. PWMGO 5% HUARAL 72 (PWMGODTL), $ilik = OX23.uiieiiicceceecee 49
10.3.4.7. PWMG1 #2717 85 (PWMGIC), HIIE= OX26 ..o 49
10.3.4.8. PWMG1 7325 17 25 (PWMGLS), HIHE=Z OX27 oo 49
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PFC154 - T %k
PADAUK 8 i MTP 10 8&L 8 -4l

11.

12.
13.

14.

15.

10.3.4.9. PWMG1 i+# bR A F 725 (PWMGICUBH), Hitk= OX2A ...coovieievece 50
10.3.4.10. PWMG1 % b IRAGAL 2577 23 (PWMGICUBL), Hihik= OX2B.....cocovevveveveveernee, 50
10.3.4.11. PWMG1 5% LS FZ 2 (PWMGIDTH), il = 0X28 ..o 50
10.3.4.12. PWMG1 5 %5 EIRAL A7 28 (PWMGIDTL), Hidik = 0X29...cvivieeececceee e, 50
10.3.4.13. PWMG2 5l 2747 25 (PWMG2C), HBHEZ OX2C....oviiieiieeeeeeeceeeeeeeee e 50
10.3.4.14. PWMG2 73 il 25 47 25 (PWMG2S), HIHE= OX2D .o 51
10.3.4.15. PWMG2 it b IR 67 25 77 28 (PWMG2CUBH), #idik= 0X30......ccvivveveeieveernee, 51
10.3.4.16. PWMG2 % L FRAKAL %547 23 (PWMG2CUBL), Hihik= 0x31 ..cocvevviiciceee, 51
10.3.4.17. PWMG2 55 M 72 (PWMG2DTH), Mtk = OX2E ..., 51
10.3.4.18. PWMG2 575 HUARAT /7 23 (PWMG2DTL), Hidlh = OX2F oo, 51

10.3.5. P EHAMEX AT PWM BEIZTEB] ..ot 52
G - = P 54
O = < SRR 54
11.1.1.  ERE B 254725 (GPCC), HBIE= OXL8 ..uiiiiceiceeceeceeeeeeee e 55
11.1.2. R EIEFEZFAEEE(GPCS), HiME = OX1O oo 55
11.1.3. PIEBBZEHIE (Vintemal R) ceeeevereeereeseesseeesseeessesessesessseessesessesesaesessesesseessstesssse st seeseseeenans 56
I S 3 2 ST 58
11.1.5. i ELE 2R AT Bandgap 2% B R AL AR «oveeeeeeeeeeeeeeeee e 59
Y 1B Y e Ty e o ST 60
=y =N 61
BB T 5 oottt ettt ettt ettt ettt ettt 62
R T ] o5 5 v 62
R Y o5 s v 62
13.3. TEMRFETE (ON-BOAId WItING) .ooecvieieeee ettt ettt eae e ae e neesre e re e e 63
= R SRV 64
I T ) B 5 O | S 64
(= T 64
14.3. IHRC %5 VDD KR HHZE RUER] LBMHZ) oo 66
14.4. ILRC HHZE S VDD 3 BHZEIE ..ottt 66
14.5. IHRC HZE 5 R R GRUER] L6MHZ) oo 67
14.6. ILRC HHZE GIRIE I ZAHIZE I oo e 67
14.7. TAEHHLE VDD REGHEF CLK=IHRC/N BHZEE oo 68
14.8. TAEHLS VDD, RGR8E CLK=ILRC/N HIZRE] ..o 68
14.9. TAEHYS VDD. &R #h CLK=32KHZ EOSC/N HHZEE ..o 69
14.10. TAEHGE VDD R%iH 4 CLK=1IMHz EOSC/N HHZRE ..o 69
14.11. TAEHYS VDD. R4 81 CLK=4MHz EOSC/N HIZEBE ..o 70
o 1 A =Sl 5 12 1< 70
14.13. 5N S HE SACHEEVIH /T VIL) BIZRE oo, 71
14.14. 5| i H 3K EAE (o) S HEFEIR 300 BHZEI .o 71
14.15. 5 H HEF(IPD) S5 HHETTIPS) BIZEE oo 72
= 73
15, L. B R oo e et e e e e ettt et e ea e e e et et et e e e e ettt et e e e erereanens 74
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PADAUK 8 fif MTP 10 ZREI & il

)
' lr?“

ERVibd

& iT H # R
1. % EOSCR #1 Scalar H)¥ft

0.03 2024/02/23 2. HHEAI IR

3. HAh S sngns R IE

eSS
TEAL R IC A, 555 A EL R PFC154 ARG APN (R HERHTD .
BEEM TNHEESZ KRBV APN Bl :
http://www.padauk.com.tw/cn/product/show.aspx?num=94&kw=PFC154
(LTINS - )

¢¢ PFC154 ¢»
+ STHHigh EFT %5
T{FRESEE : -40°C~85°C

Application Note

hITFE  EITH

APNOO2 HERFEREMN
_
APNOO4 EEMERNSEESEN
_
APNO1 =EDERIEEEERRER
_
APNO19 E-PAD =RHIPCBTRIER
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PFC154 - TMV%%
PADAUK 8 AL MTP 10 KRB B F Al

1. BEPUR A
1.1. RE4H

*

*
*

EPLTIL (High EFT) #741

FEAE T AC FEVEAE R BRSPS I T EARBT TR RE I 1Y,
AR EFT HAEER (24KV) (177 il

TAEEENER]: -40°C ~ 85°C

ESD > 8 KV

1.2. RGThAE

L IR 2R 2R JEE R JER 2R 2R 2R SR 2R 4

2KW MTP #2775 (8] (A 4ifE 1000 )

128 Bytes %#fi =[]

BRI AR R3S . NI ARG A5 NIRRT 5 2%
14 /N 10 5IH, ARk EhHpE

B4 10 5l HIE R A RS I Rk

2 ANHMER Hh T N T

8 BILVR BAL¥E, M 1.8V | 4.5V

—AMEE 16 47 5E I 28

PN 8 AifEE PWM A= B s

=A 11 A7 PWM A i e

— ML

Wi VDD/2 LCD fiw & LA R A, A SCHFARON 4 x 10 sifF (%) LCD bt

1.3. CPU R &

L B JBR JBE JBR NN 2

TAER: — B H T (1 FPPA)

86 % mi AU MHE 4

i 53 1 A B2 BRI (LT) R 4

FIFR T 1 58 1A HERR T R0 HE AR VR B2

Kl A7 BT Fr B A )12 SO, R 77 o B AT 244 () 42 S ikt =X 1 20 $ £1(index pointer)
TFAE AL A ) R ARG T R . MTP 25 28 18] =35 FLARA L

1.4. T /EHEE{E R

LR R R R R 2

PFC154-U06: SOT23-6 (60mil)
PFC154-S08: SOP8 (150mil)

PFC154-D08: DIP8 (300mil)

PFC154-M10: MSOP10 (118mil)
PFC154-EY10: ESSOP10 (150mil)
HERTEREESFEM: - "HERER

PFC154-S14: SOP14 (150mil)
PFC154-D14: DIP14 (300mil)
PFC154-S16: SOP16 (150mil)
PFC154-D16: DIP16 (300mil)

* 6 00
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PFC154 - T)k%%
8 it MTP 10 KA B 541

l-?“

| -,

PADAUK

2. RGBBMITHER

PFC154 2 —/~ 10 K%Y, #2& MTP 85 Hl. ©igH RISC 28K BLAMHE A4 48 2 BT JE JH #2505 1,
J R e 1 7 | R U (= R o Sy TR = R 15

PFC154 N & 2KW MTP FEFf7fifas L K 128 F i HdE AL 5% .

PFC154 #ft—A 16 ALfE/:it-# 23 (Timerl6). WA 8 frit%gs(Timer2. Timer3)fil 3 /4~ 11 firit#ids
(PWMGO. PWMG1. PWMG2). [ Timerl6 24k, HATHEgs#rae 4 PWM .

PFC154 it At — AN Eb B 28 FIK S LCD ) VDD/2 s B B R AR i 28

- Interrupt
KW MTP = Controller
& 2
Task g
Control - ; 16-bit Timer
g L] (T16)
3 s
E 2
128 bytes 2 - IO Ports
SRAM ® CPU =
8 C tor
P — i : x <_> ompara
POR /LVR 7
VDD/2 Bias
<— Voltage
Generator
Power
Management 8-bit Timer?2
(TM2)
Watchdog 8-bit Timer3
Timer (TM3)
v v 11-bit PWM
Generator
(PWMGD)
(PWMG1)
(PWMG2)
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PFC154 - T %k
8 ff MTP 10 K% 84 B-H1

3. 5l EC R RE U

PA4l 1 6 | PA3
GND| » VDD
PAG| 3 PAS

PFC154-U06 (SOT23-6 60mil)

PB7

VDD

PA7

PAG

PAS

PBO

GND

PAO

PA4

PFEC154-M10: MSOP10 (118mil)
PFC154-EY10: ESSOP10 (150mil)

PB5 L]
PB6 [2_]
PB7 [=]
vbD [
PA7 [5]
PA6 [
pas [7]

o \

14 | PB2
13 | PB1
12 | PBO
11 | GND
10 | PAO
9 PA4
8 | PA3

PFC154-S14: SOP14 (150mil)
PFC154-D14: DIP14 (300mil)

VDD
PA7
PAG
PA5
PFC154-S08: SOP8 (150mil)
PFC154-D08: DIP8 (300mil)
PB4 PB3
PB5 | 2 PB2
PB6 | 3 PB1
PB7 | 4 PBO
vbD [ 5 GND
PA7 | 6 PAO
Pa6 [ 7 PA4
PA5 [ 8 PA3

PFC154-S16: SOP16 (150mil)
PFC154-D16: DIP16 (300mil)
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PFC154 - T)k%%
PADAUK 8 fir MTP 10 KB F L

—

21 BN YRR TN AR
K \ o SR S|
/O | kfv | MefE TR PR E PWM VDD/2 o ok S
PAO v v N CcoO PGOPWM COoM2 INTO
TM2PWM
PA3 v v N CIN- PG2PWM CcOoM4 N
PA4 \ \ N CIN+ PG1PWM COM3
CIN-
PA5 | v v PG2PWM v v
PA6 | v v v v
PA7 | v v v
PBO v v N coM1 INT1
PB1 \ \ N
TM2PWM
PB2 N \ N PG2PWM
PB3 \ \ N PG2PWM
TM2PWM
PB4 v v v PGOPWM
TM3PWM
PBS v v v PGOPWM
TM3PWM
PB6 v \ N CIN- PG1PWM
TM3PWM
PB7 v v N CIN- PG1PWI
VDD N
GND N
1. BT 11O 5IEREA . MRk 284N ; CMOS H EFEHEN .
- 2. [ESHVE N PWM o LR, 10 et EshisH .
3. 24 PAS 5| Ve E s AR, XS REEPTIRE I RS, 15 HH: 33Q HFH.
4. 1) EAE AT PG2PWM #i i 3 PAS.
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.!j':* PFC154 - Tk

')” PADAUK 8 fir MTP 10 KT B J5 1

4. PYLEFEBE (CPU)
4.1. MR

4.1.1. BFFMEEE (ROM)

PFC154 TR 7 At geic iz i & MTP (W 2R gwFE) , FRABEYE (8. HiE. BHRMPR AL A
BHATHIREFTE4 . PFC154 MEFAMEss A 8N 2KW, TR 1 Fix.

Shiz 5, FEF M 0x000 FFas (i@ /2 goto FPPAO) , il A [14£ 0x010.

MTP 77 %5 M Hi1iE“OX7EO to OX7FF it 2 4ifdi FHH, M“0x001 ~ OXO0F”F1“0x011~0x7DF” i dik-4% [8] /& FH /' 1)
FRFas 1A,

MTP FR 17 58 B 32 MIBHEZS )R SR RS RG], e Bld, ol 5as,

Hhht Thee
0x000 goto 154

0x001 H P RERFIX
Ox00F HPRERFX
0x010 e b N 1 Hi g
0x011 H P RERFIX
Ox7DF HPRERFX
Ox7EOQ ARGt

OX7FF e WU

# 1: PFC154 M FFEe45H

4.1.2. BEEFFHES (SRAM)

PFC154 I¥fa A as 3 128 71, Bl A B0 L2 7 BRI IR AR o BR T AE kBt Ba e it 43k
A DA R A BOT s BRR B, AR HER A 45
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~ PADAUK

PFC154 - T %k
8 it MTP 10 KRB Kl

4.1.3. RGHHFH
PFC154 ()& fEas ik 25 (8] 5 8 F G258 . MTP #2525 (8] =& HARMAL . DR /& PFC154 % 2817

TR K T A
+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG - SP CLKMD INTEN INTRQ Ti6M -
0x08 MISC T™M2B EOSCR IHRCR INTEGS PADIER PBDIER -
0x10 PA PAC PAPH - PB PBC PBPH T™M2S
0x18 GPCC GPCS - - T™M2C TM2CT - -
PWMGO PWMGO PWMGO PWMGO
0x20 | PWMGOC PWMGO0S PWMG1C PWMG1S
DTH DTL CUBH CUBL
PWMG1 PWMG1 PWMG1 PWMG1 PWMG2 PWMG2
0x28 PWMG2C PWMG2S
DTH DTL CUBH CuUBL DTH DTL
PWMG2 PWMG2
0x30 TM3C TM3CT TM3S TM3B - -
CUBH CUBL

FLAG: brE&ifrds

SP: HERIREFFAEA

CLKMD: Bz %7 17 25

EOSCR: Ah il df A5 #4225 47 2%
INTEN: =BT fo VF a7 47 4%

INTRQ: ik & 17 2%

INTEGS: WiZikt¥ 2 /4%

MISC: J&Ij 75 745

PA: i [ A $dlE a5 178

PAC: ¥ [ A #2717 4%

PAPH: 3 I A b 2 il 25 17 %%
PADIER: i [T A U4\ o F 7547 2%
PB: il B 3l a5 178

PBC: i1 B =il 27 47 4%

PBPH: i1 B b 2 il 75 77 %%
PBDIER: i [1 B 4\ it F 75 17 2%
GPCC: LLEias il 2 17 a4

GPCS: [ asikfe o fras

T16M: Timerl6 f% i 2% 17 4%

TM2C / TM3C: Timer2 / Timer3 5| 217 2%
TM2CT / TM3CT: Timer2 / Timer3 ¥ 7 4%
TM2S / TM3S: Timer2 / Timer3 74 %5 17 2%
TM2B / TM3B: Timer2/ Timer3 R % /7 4%
PWMGOC / PWMGI1C / PWMG2C:

PWMGO / PWMG1 / PWMG2 il %5 77 2%
PWMGO0S / PWMG1S / PWMG2S:

PWMGO / PWMG1 / PWMG2 4451 %5 17 %4
PWMGODTH / PWMG1DTH / PWMG2DTH:
PWMGO / PWMG1 / PWMG2 1% L BR i i 25 77 2%
PWMGODTL / PWMGIDTL / PWMG2DTL:
PWMGO / PWMG1 / PWMG2 1% L BRARAL 25 77 28
PWMGOCUBH / PWMG1CUBH / PWMG2CUBH:
PWMGO / PWMG1 / PWMG2 5% Lt 5 o7 25 17 %%
PWMGOCUBL / PWMG1CUBL / PWMG2CUBL:
PWMGO / PWMG1 / PWMG2 5 %5 LU AR A7 25 77 2%
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o0 PFC154 - TM/%%
'j;_ PADAUK 8 fir MTP 10 K& & L

4.1.3.1. IFEFFRFLAG), Hihk = 0x00

| vIsGE | BT #H R
7-4 - - RE . IX 4 MEEEA
3 - BE | OV Gilidrd) » BRI, X—akEN 1.
AC CHiBhHEAIFRE) o PIANSRAET, BALBEN 1:
2 - WIS | (DR T Inie e A A

(Q)UEIFISHIS, AR T A m T A AL
C GHAbRE) « AWADFKMET, WAKREN 1. O)INEEFEEIN QLI HA

1 - 5 N AR ,
fEAL o A bR GBS0 AL bR Y shift $54 520
0 - WIS | Z (F) . WDKK EN 1, YRR EEHENSEEL 0; SNEHEE.

4.1.3.2. RUGIFFB/MISC), Hihk = 0x08

A | WiwRE | BB R
s - - RE . WHIRFEN 0.
0 H'5 | fiifit LCD &7~ VDD/2 IhfiE. 0/1: = /1 J5H
3 - - TR

%M LVR ThfE:

0/1: J5H 1 1#H

B 1A B B R S B i) 4 5
00: 8K /> ILRC 4 A
1-0 00 HE | 01: 16K 4 ILRC i 4 & 31
10: 64K > ILRC I
11: 256K /> ILRC 44 1

N
o
P
d

4.2. FHtFH K

HE AT A AR 10 (A E U7 20, & DA A7 it 25 M VR B Fa e SR AF Ul 771 . BT B A7 3, #8mT DA&E
SRAVERR AT, X AT LALE T WL BRI R KAk . PFC154 [Ss 7k s 128 75 4 il al LU Al 7 5%
SRAEHL o

A 30k H g2 UAE RAM [X ) 0x00 | Ox3F =[],

4.3. MRk
HERR T e o 8 NAEBIR G2 B . MERRAEAE S I HERR TR 4T 2 @ WAEHEAR R BT S 1788, HERRAEME SR T &
{E 2 € . FP A DR AR 35 SR RAT @ o B HEAR A 25 1R /N, LR R R IRy ik

4.3.1. HRRIRENFFER(SP), Hibk = 0x02

AL | ¥IgRiE | B R

HEMARE A7 a8 . BLH AT HERRTREL, BUS AN AR HERSR L.

7-0 - 1o N \
THVEE O ML AR A 0. RSB 1T 8s 2 16 7.
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4.4. FRFFIEIN Code Options

PFC154 - T)r%%
8 iz MTP 10 KA B 541

I pri%= S Ui B
. Enable MTP %% 7 / 8 words
Security Disable (BRI | MTP 2 R iia, F27 ol L it
4.0V #%# LVR = 4.0V
3.5V #F LVR = 3.5V
3.0v #F LVR = 3.0V
2.7V e LVR = 2.7V
LVR 2.5V (BA)D ##% LVR = 2.5V
2.2V ## LVR = 2.2V
2.0V ##% LVR = 2.0V
1.8V ## LVR = 1.8V
Low 10 i IR IK B
Drive

Normal (ERiN)

1O i thy FELI IE W 3R 5

All_Edge (BRil)

8B TEANTT B P A i 2 v e

Comparator_Edge | Rising_Edge TE b T P Al i
Falling_Edge TE N B L e 2 ik Hp M
Disable (BRIA) | Lhicasii th A PWM
GPC_PWM = 5 X
- Enable Ll A 2 i HE 25 SR 4% ) PWM (7 28 AN SR
4 PWMGOC.0 = 1,PWMGO I}4#§ = 16 Mhz
16MHz (BRIN) | 4 PWMGI1C.0 = 1,PWMGL 4 = 16 Mhz
4 PWMG2C.0 = 1,PWMG2 44 =16 Mhz
PWM_Source 4 PWMGOC.0 = 1,PWMGO 45 = 32 Mhz
% PWMGI1C.0 = 1,PWMG1 44§ = 32 Mhz
32MHz .
24 PWMG2C.0 = 1,PWMG2 45 = 32 Mhz
(i BBASHR)
. 24 TM2C[7:4] = 0010,TM2 Hf4Ji = 16 MHz
16MHz (Bt 4 TM3C[7:4] = 0010,TM3 4 = 16 MHz
TMx_Source 24 TM2C[7:4] = 0010, TM2 4§ = 32 MHz
32MHz 4 TM3C[7:4] = 0010,TM3 4§ = 32 MHz
(i FAASHR)
6 Bit (B é. TM2S.7 = 1,TM2 PWM 6;‘##}27’3 6 1%
24 TM3S.7 = 1, TM3 PWM 73309 6 fif
TMx_Bit 2 TM2S.7 = 1, TM2 PWM 23309 7 i1
7 Bit 24 TM3S.7 = 1,TM3 PWM 733155 7 A
(i AR
Disable 15 F EMI AR 4L 3% 10
=M Enable (BRIN) | RGBT B2 WOR % LURAT SE 4 1) EMI PR
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PFC154 - T %k
8 it MTP 10 KRB F il

.l
i,

PADAUK

5. PRGAN RGN BF

PFC154 $24t 3 MR # % AM AR Z#5(EOSC). W=l RC #k¥Z#5(IHRC) P& RC #R% 4%
(ILRC).

X 3 MR LIS R 2 F % EOSCR.7, CLKMD.4 5 CLKMD.2 A=, f#HH T LEEIX 3 ME
UiesZl —NENRGHBE, JHE I CLKMD /788 kA KRGt A%, LAl AR E RGN .

PR A J5 F B s 3% +%
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

% 2: PFC154 #21t 3 MR 45 %
5.1. N &R R IR 2% 1 Y SRR

IHRC. ILRC HIZF &R L) A/~ MR B AR E A A4k, 1520 IHRC. ILRC &A1 VDD. &
g3 e P 2

PFC154 ke T 2L IHRC #iZm it GRWRUES] 16MHz) Thit, DLUNCRWG T A/~ gl s,
ILRC ¥ A REERAE, X 75 Bk v e i ) s S AN EAE ] ILRC R 8 2415 S 1) 1],

5.2 AN iR AR TR 2%

ANER SRR 3% 2% 1 TAEAR 35 B 7] LA 32KHz & 4AMHz, PFC154 A EIZAE AMHz UL ETR 2. KB 1
SR T AN SRR T A 1 R AR i

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

B 1 AR IAR T & A O BE AR S
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o0 PFC154 - TM/%%
LP@,&%

' 8 fit MTP 10 KT B F

5.2.1. /M RGBS 12K B 725 (EOSCR), #ilt = OX0A

fr | ¥I%GME | /5 # R
7 0 RE | REIMT ARG A 0/ 1: 15 HMERE

v AR IIR 5 48 R o

00: fREH

6-5 00 RE |01: {RIKShHL. &M TRAUIZE &4, Fll: 32KHz
10: HIRATHG. & TR S, Bl IMHz
11: mREIHR. & H TR &R S, Bl AMHz
4-0 - - |RE. HRN 0,

5.2.2. FhER AR A B 18 R IE R

BT SRR AR RSN, AN A RS A7 2 EOSCR AH ¢ 16 10t 3 1% & i 4 LSR5 B I 1) IE 5% 0% .
EOSCR.7 &M B kIR 3% se {45, EOSCR.6 fl EOSCR.5 ]l T B 1% AR KRS By, LA 2 &
PR A5 AN [ AT A R 25K

3 BoR T AR ARG & CL A C2 IHETE, [N S 7m FO R 2% R & PR A R I 8] ol 3 it A
WEIR AT B B RE s, AR SRAL A S AR B IR A (15 Sh I () AT BE s AR, 1555 O IR IE #1241 C1
1 C2 HAH.

Wiz C1 c2 AR ] b din
4MHz 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)

*3: R4 CL A C2 HEAF

i RIS PA7 Al PAG L E «

(1) PA7 Rl PAG 52 NI ;

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

(3) |l PADIER H774:# PA6 Al PA7 BB lsAN, BiikiFHA.

ER: ESLAFAP S (PMC-APNO13) X W%, JF4EI & B ARG s . R A (@ R IR 85 )
FREAME. IR AGHE, PCB SR IRNE . B0 PCB i /A& BEAFAE T IR, 38 18 IR B A
IR, FA AR 5T

il FH R IR 2RI, A 6 R )3 T R 3 4 AR IR TR o AR IR TRDRE R TR R . A Ahel
A MR LS o R R GEN Bl B SR IR 3 i, A B e AU DR B (A IR V2 A R AR e 1K, RSB R
N
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PFC154 - T %k
PADAUK 8 fiz MTP 10 KRB B F#l

S

void FPPAO (void)

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

$ EOSCR Enable, 4Mhz; / EOSCR = 0b111_00000;
$ Ti6M  EOSC,/1,BIT13; //T16M.Bit13 ti 0=>1 K, Intrq.T16 =>1
ML MER df iR 5 2 DR UE

WORD  count = 0;

sttl16 count;

Intrq.T16 = 0;

while (! Intrq.T16) NULL; /I J\ 0x0000 £ 31 0x2000, #R)5#% B INTRQ.T16
clkmd=0xB4; Il Vi Z Gii 44 3 EOSC;

clkmd.4 = 0; Il K IHRC

R, AR, ARERGEASEARMEE, Z0 RIS ARG A D g a8 M

5.3. A% 41 5 IHRC HiFR&#
5.3.1. RGP
RGN AP IBT e JE A EOSC, IHRC 1 ILRC, PFC154 [fiet 24 E R & 2 i .

CLKMD [7:5, 3]
IHRC +2, +4, =8,
—> +16, +32, +64 >
B4
AT
A o ag — CLK
EOSC > 71, T2,74—, 78 > %
g 5=
ILRC L
—> +1, +4, +16 >
B4

Bl 2: RGP
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!:* PFC154 - TOL#%
LB&%% 8 fir MTP 10 K% & H-Hl

5.3.1.1. Ep¥EHIZFFE(CLKMD), Hilk = 0x03

L | BISEME | IS # R
ARG BP Ik
27 0, CLKMD[3]=0 M 1, CLKMD[3]=1

000: IHRC+4 000: IHRC/16
001: IHRC+2 001: IHRC/8

T T 010: 1R 010: ILRC/16 (fji ELEsANCER)
011: EOSC/4 011: IHRC/32
100: EOSC/2 100: IHRC/64
101: EOSC 101: EOSC/8
110: ILRC/4 HoAt: PREH
111: ILRC (BRI

4 1 | /5 | AE&ERC IR 4 iae. 0/1: 1£HIEH

BPEP R RNE SR . XA I SRE AL 7~07 5 (BT Eh AL,
0/1: Z8AI0 /21

MBI RC R #5 DhRe. O/1: 1=H/EH

N RSN RC $i83% 2 Dhaeds I, & T 1 ZhRE R OG0
B/5 | &I ThREE.  0/1: 1FHIEH

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

5.3.2. SRR
IHRC K (5 6 16 R 2 G B e I P 45, vt i 4 DA BRI TT0KE 1 3 NS P AR5 b . R
AU R

ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VDD=(p3)V;
pl=2, 4, 8, 16, 32, 64; LURULAFM RGH EP,
P2 =16~18; KU H BIAFRMAR, @& 16MHz.
p3=2.2~5.5; HRHEANIF 1 i RS T o

JHEHAR, ADJUST_IC B LG — N4, HUE RAN LIEMZE . IHRC SRR AE R T K 17E
BREFARIL S N MTP f2-65 8% IR ESAT — IR, A2 BT .

W IHRC RHEIR AR HET, TG R RGRES W REAR R .. IHRC SR EHE DL RS0 BhH %0,
R4 PR
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PFC154 - T)r%%

PADAUK 8 fir MTP 10 KRB B /4l
SYSCLK CLKMD IHRCR iR

o SetIHRC /2 =34h (IHRC / 2) HRAME IHRC #:# %] 16MHz, CLK=8MHz (IHRC/2)

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

o SetIHRC /8 =3Ch (IHRC/ 8) ARk IHRC #: %] 16MHz, CLK=2MHz (IHRC/8)

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

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

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

o Disable B Bz IHRC A%, CLK i

NS REAFRFET T, PFC154 ASFEFPIRE:

% 4: IHRC SFRHEIE I

(1) .ADJUST_IC  SYSCLK=IHRC/4, IHRC=16MHz, Vpp=5V
JFHLJG, CLKMD = 0x14:

a. IHRC MK Z N 16MHz@Vop=5V, J&H IHRC [ fgiff A
b. £%44P = IHRC/4 = AMHz
c. BEITM#EH, B ILRC, PA5 ZEMAKI

(2) ADJUST IC  SYSCLK=IHRC/8, IHRC=16MHz, Vop=2.5V
FFHLJE, CLKMD = 0x3C:

a. IHRC MM Z N 16MHz@VDD=2.5V, J&H IHRC [#hg {4k
b. £%4P = IHRC/8 = 2MHz
c. BEITMHEM, BHILRC, PA5 ZEMARBRIL

(3) ADJUST IC  SYSCLK=ILRC, IHRC=16MHz, Vpp=5V
FHLJG, CLKMD = OxE4:

a. IHRC BB HESZ N 16MHz@Vop=5V, =M IHRC HRH {1 it

b. &4H4%P =ILRC

c. BEITM#EH, B ILRC, PA5 ZEMAKI

(4) .ADJUST_IC DISABLE

FFWLISE, CLKMD #7883 A A CEATMENE) -
a. IHRC A E:#EH H IHRC #ithf= M
b. &#4it4h = ILRC B IHRC/64

c. BI#EH, JaH ILRC, PAS EEH# A
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L/ PFC154 - TV %%
Lem%

8 it MTP 10 2KZI 84 H-#l

53.2.1.

1)

(2)

3)

(4)

5.3.3.

Re A 7= B
IHRC HIREIEERAEAZTE IC BE AT HY .
IC BEME (RN REREHLEE COB R RE) S XT IHRC FISIEA —Efm. WmHH 7 IC % L
SREARI AT HEAT pesk, SRJE FEE RXE AR, NI AT RIS R IHRC RS E I AL RS I G, 1E 3150 R AR
SANG— 1k,
iR A R AR P COB B3 ali e L H A AT W AR (QTP)I o eIl N 3 B AN K Al 48 HY
TR RO 00 752
PRl B B 4063 T — M MR, it IHRC ) H AR 0.5%-1% 44, 2335 IC i) IHRC
AR T H AR .

Rt e Pl

IHRC K5, i#3d CLKMD HFHE&MEE, PFC154 A4 mT LIBE =4 IHRC, ILRC fl EOSC 2 [a]{]]
e, BULIFER, PAJEYIERSGH 8K RN RN S EICE .. Flun: WA REPJEVI#E] B I BpJRE, NiZd
AN AP Y5 B, RS HECH ABEE. iEZ5 IDE: “MEHTM “IC N4 “SFEHRN4” “CLKMD”.

] 1: RGHHER A ILRC V)4 E] IHRC/4

Il RGE4HN ILRC
CLKMD.4 = 1; Il $e3TFF HRC > T RSB FEEEES

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

] 2: RGRH e IHRC/4 Y)4: 3] EOSC

Il REGE4%N IHRC/4A
OXBO:; // V¥ EOSC, IHRC AfEfEXHER
0; /I IHRC W PAMEIX B{EZH

CLKMD
CLKMD.4

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

i 404N IHRC/8, ILRC NJEH
CLKMD = 0X14; I Yl IHRC/4

Bl 4. mEGvraeabl, R R DI A5G P JER IR 5

Il RGN ILRC
CLKMD =  0x10; Il ABEM ILRC ¥1#:3] IHRC/4, [N X%MA ILRC k%%
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> PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

6. BAL

5| PFC154 BAIHRREIRZ, — B ENA K4 PFC154 KA e B NEIME, RS HEHRE,
TP it $as 2wk kbt 0x00.

i o"’

KA FHEENE LVR 615, # VDD KT VDR (BIEMRAHEE) , FiEFEEisrEEaifey; 47 vDD
/NF VDR, B 5% B8 N AR AR ES .

KRN, HIEFF A INER SRAM K484 80HE, Wil MBdE s SR F Y h #ab ik, kR
SR, A5 AN PRSTB 51 IS WDT B A7, Kl 77 it 38 A AEDK B OR B

6.1. EHEEAI(POR)

FFHLE, POR(Power On Reset) & H T &7 PFC154, i 7 EuE 3 frw. A2 i fE g E
R, EREMR, VDD BEMHRIEE Veor BELL Eo KA EHEAIN, PFC154 Hdli /A as e T
AN B RS

/
VDD -

t
PORLbGE ||

FEFF AT

K 3. LB
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¥
j PADAUK

i,

6.2. IKBBERAI(LVR)

47 VDD F[£FME T LVR(Low Voltage Reset) L [E/KF-, RG& k4 LVR A1

LIRS, PFC154 A7 il 23 B AL T 80 2 FPIRAS

LVR K- (35 F AR R 7 2 PRI BEAT o A 38 0 205 & B Py L AR AR AT L L R B LVR, A gk 7 LA

4: LVR BNl FH

€ LAF. T2 LRSI AR LVR 7Kg il

RGN B VDD LVR
8MHz > 3.5V 3.5V
4MHz > 2.5V 2.5V
2MHz > 2.2V 2.2V

#£5: LVRiEZS%, S5R40%. VDD Z[EKR

Page 22 of 76
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> PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

i o"’

(1) AEHIC E¥EsE, %ELVR (1.8V ~4.0V) A&H.

(2) FTLABE A fF e MISC.2 9 1K LVR K11, (BB B fk Voo fE AR TAF S BLE, B0 1C AT fe TAEA IE
(1

(3) 7E HI 3\ stopexe Fli LIS stopsys T, LVR ZIRETLAL

Ze T S 1E 5% (MISC), Hihik = 0x08
A WIsEE w5 # R

2 0 == ZH LVR Tk, 0/1: J3H / &M
F [ 190 SHE a B[R] 1 R

00: 8K 4 ILRC B} 4hE#A

1-0 00 RE | 01: 16K 4N ILRC E4i

10: 64K AN ILRC B4 I3

11: 256K /™ ILRC B4 & 31
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PFC154 - T)r%%
PADAUK 8 fir MTP 10 8&L 81 -l

6.3. B 1B H B L

ET VR —AN 88, HerehEskE ILRC, FrblY4 ILRC £FHR, B 1taskst. ILRC Q%A feH
R HE R AR, R R AR TR IR L, [ F LT e &R .

NIRRT T VRLE N e 1 2 TGS %, LA, FTRUH$ES wdreset 5% & 141, £ LS/ (POR)
BAE (T wdreset $54, B TS #HEE .

ME 1R S, PFC 154 ¥4 & A7 I S s 7 #2 7, R AL 7 B K 5 Fros . k4 WDT £ 478, PFC154
B A7k ws WE R A AR B

VDD

1 Thi A T tser |

FEFF AT

A I 1% S AL FHL

5: &M B AR OS]

P 25 4725 MISC[L:0] "l i B VU Fh AN [F] (& T 1B I s 1], R CLKMD.1 A LR PRk 11 ThRE 15 .

IR ) S AF 25 (CLKMD), #i3k = 0x03

1A HIGE1E BEI5 # R

) L e WML RC k%33 ThRe. 0/1: ER/IBH
- Y ILRC KHR, Fi1ft&R%k

1 1 w5 | BIIAThEE. 01 ERBH

0 0 I 5/Jl PAS/PRSTB Ih#g. 0/1: PA5/PRSTB
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® PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

6.4. AN EAL(PRSTB)

PFC154 AR E A ThaE, HAMBEN G S PAS JLE[E—A 10 4 1. 458 E A7 T B 75 22
(1) #5E PAS AHIN;
(2) W CLKMD.0=1, f§ PA5 A4k PRSTB i NI .

i,

FEANER AL S By v I, RGEAL T IEH TARIRES; — BEA S| B R R, RGRVAEE L. PRSTB
AL E I 6 Fis

%4 PRSTB EAiit, PFC154 HdE A7 i o IS v 5

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \
tSBP —

1
1
| - [
1
1

r
A

FEFF AT

6: SIS LA DG

7. RGETHEHER

PFC154 47 =/~ B 52 SCHHRAFARS, 735008

(1) IEH TR

(2) HEA BB

(3) HEHLEES

B LAERE AR BT DB 1E 21T IR

2 A5 (stopexe) & 7 PR A LA FL it T H. CPU (R 7E B BT DAZKSE TR IR
i i 2 (stopsys) /& F RIR FE I 4 HL

A AR UE AR R R G EEM R R 48 TR, e iU OR AR AR R AR AR T R HAR > 7 B e (K R G A
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9 PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

7.1. B HER (“stopexe”)

fiiFi] stopexe $RHEANE R, R RGN BHBHER, HRPTA IR SRR AR SE T A . FrA AT CPU

REAFIEHATIE S o FA GBI 51 1 22 e 8 W] AN B R (LR 22 110 RIS AT .

A BB RGNS B0 R TR

(1) IHRC AR a M. WAL, WREHaH, SRR T,
(2) ILRC #k¥ #etiie: WAUORFFSS A, Ml #2215 ILRC H3).

(3) R&GHEMEM, Kk, CPU{FIE#hAT.

(4) MTP (A4 C A

(5) Timer it%0d%: & Timer THEES AU BIEHE 2 G0 sl B I PR 3 S gl 15 T

) Timer {1k

WG B, SRR, (A, Timer 84 Timerl6, TM2, TM3, PWMGO0, PWMG1, PWMG2)

(6) MRFEAIR
a.10 Toggle Mufi: 10 7EHFH AN T M HF A He (PxC /g 0, PxDIER fii/& 1)

b.Timer Mafi: R TFEES (Timen)FIR#HEAE KGR 2, WIS THEIE EEN, RESWME.
c.bhERen g . g FH bhA SE e iERT, FEFEIN % E GPCC.7 A 15 GPCS.6 7y 1 K5t s meiE T fik .

{HiEER: W 1.20V Bandgap £% B ANE F T LA 2 e i D e

DL il 2 R H Timerl6 kel R4 A stopexe 144

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

STT16 count;

stopexe;

/Timerl6 FIFIIGME N 0, 7E Timerl6 113117 256 4~ ILRC K&l /5, REUFEHMRER.
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.pj} PFC154 - Tk%%

')” PADAUK 8 fir MTP 10 KT B J5 1

7.2. HEHER(“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 FE P IR R I8AT, N T PARIIAE, AR HT, A1 1O SIS ANE A,

TR K stopsys 2 G, PFC154 A ARES :

(1) FA IR 2 R G A

(2) MTP il 84 95

(3) SRAM HIEF 738 N A RFFAAL .

(4) MREEJE: 10 fER T AT AP AR (PXDIER A2 1) .

s A S R BIRE P 4 R s -

CLKMD =  OxF4; I RGN IHRC 284 ILRC, RHIFE [ 12
CLKMD.4= 0 /I IHRC 1=
while (1)
{
stopsys; I AN AR

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

}

CLKMD =  0x14; I 245 ) ILRC 48 4 IHRC/4

7.3. MR

BEN 5 BB UG, PRC154 W] LB )4 10 SIBIKEZ IE S TAFE. 1 Timer AR Hod T4 i
# 6 oK stopsys 5 LI U stopexe 2 HLREZLE M IR ) 22 5

#H AR (stopsys)FIE K (stopexe)EMIEIRKIE R
P4 10 51 TN g i EL L A nge
stopsys = o i
stopexe & sz T

R 6: e AU ORI A AR A Y 1) 22 5

28 10 5] JHSRMEE PFC154, 2777%% PxDIER MNIERA &, fHRE—NHIN 151 AT DA e BRI R . MM
HHRAFEH G, MeERAT R K42 3000 ILRC B8 A 3.
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> PFC154 - Tk
'j PADAUK 8 i MTP 10 K& 8 il

8. i

PFC154 A 7 /Nrhinifi: A IR PAO « PBO, i1##%HIKiJs Timerl6. Timer2. Timer3. PWMGO, Lt
Bk PWEHERE S B 7, A PIBOE RIEARE B 0 WA s 80 . BT R WS SR bR A
A A7 ) LRl S 27 A7 38 INTRQ TEE . A Wi kbR B B AT DU TR SR B simi & e imif 2,
IXHLPET 0 27 A7 3% INTEGS [ o FrA i Wi SR IF B 7875 B engint 482456 OF 4R o bz,
DA A disgint $§4 (FR &R #EHE.

i o"’

HTHERGE I R A A, H I HERR S A28 SP fRE. TR EER S 16 A TERE, HERRA 4% SP
fir O RifR:F 0o Ak, FIF AT LAME ] pushaf 55477 fiff ACC bR & 2747 & U (E BIHEAR, LLAAE ] popaf fi5 2-KHE
HERMRE B ACC MR G A A7 et o i THER 5 EURAF i 23 3L 55, £E Mini-C B, HERAL B SR L g R 7 24
FEVC G o El B AT 58 SCHERRIRFEI T NP HEAL B, AR Mk b 2%

FErP I AR SRR R, AT DO B AR A7 A INTRQ H1HE P A A5

INTEN.7
Timer3 event
—¥|detection INTRQ.7
INTEN.6
Timer2 event
» detection INTRQ.6
INTEN.5 [~
PWMG
» event INTRQ.5 )
detection
Interrupt
N — to CPU
Comparator |  €Vent ! }
para™o! |detection| INTRQ.4 ) r
engint/ disgint
INTEN.2 g g
. event _
Timer16 »|detection| _INTRQ.2 Note: “engint” and
“disgint’ are instructions

event INTENA
PB0 .
detection|  INTRQ.1

A 4

Lg

INTEN.O
PAO event I
detection| __INTRQ.0

A 4

HJ

7. rhITEAEAE
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PFC154 - T %k
PADAUK 8 i MTP 10 8&L 8 -4l

.l
i,

8.1. T AL VP AE(INTEN), Hibk = 0x04

L |¥0RME| BIE # R
7 B/ | JEH M Timer3 i . 0/1: f=H/IEH
6 - | BE | EAM Timer2 s H . 071 45 A/ H
5
4
3
2

B/E | B A PWMGO (it th i, 0/1: f=H/)E
B/ | JE AR AR k. 0/1: 4 S
BIE | R

/5 | JE A Timer16 [ b Wr. o/1: 45 f/E
1 - | W5 | HAM PBO M . 0/1: =R

0 - | WS | EHM PAO B H k. 071 fE=HEH

8.2. HMIE R FHER(INTRQ), Hihk = 0x05

b | WIEME | BB R

7 5 | Timer3 (s K, SO B EADF HBIHEE. 01 AZDORAGER
6 IS | Timer2 (R IHER, WA I ENIF IR . 0/1: AZERAGR
5 B/ |PWMGO K IR, seOr 2 i fh BA I g% . 0/l AER/AER
4 BE | ICRES R R, AR B E A RS E . 011 ANESRAGK
3 w5 | R

2 B/E | Timerl6 [ iR, ML mBErFEAIF hIFEE. 01 AZORAER
1 /5 | PBO WK, SR i EE A I G % . 0/1: AZRAER

0 B/ | PAO PRI R, AL B EA IR ST, 011 AZRNAER

¥ER: INTEN, INTRQ BEVIE, FrUABEMH PN, —BEREREREHE. B INTEN A 0, INTRQ ERL
BT R TR .
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PADAUK 8 AL MTP 10 KRB B F Al

8.3. PUTLEFEHFFSE (INTEGS), Hiht =0x0C

b
H
i,

fr | ¥IERME | /5 # &
7-5 - HE | R
Timerl6 Hkr ik % .
4 0 H5 | 0: EF-&iERF T

1: FREZE R

PBO Hkr ik £

00: _ETFHGANN FEZ 8IS K ik
3-2 00 H5 | 01: EF-&iERF

10: R REZE R

11: {R¥

PAO HIKr ik £ .

00: _ETHEANN B HE K ik
1-0 00 H5 | 01: LF-&iERF

10: N REZE R

11: {R¥

8.4. W TAFFIE

— B RA M, AR TR R
(1) FEFPIHEES K H a6k 2] SP A7 4e 1 2 I HER A7 1 25 -
(2) HiHI SP B EHT N SP+2.
(3) ARk B BT .
(4) BMHuhl 0x010 FREL N —%454 .

e RUE, K reti a2 IR BIREE AR)T, HEAA TAEREZW T
(1) M SP ZFAF#HEE MHEARAE it 2% B B RT3
(2) Hrir) SP ¥4 HH N SP-2.
(3) &Rl AzE .
(4) TR PR 4.
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PADAUK 8 AL MTP 10 KRB B F Al

8.5. FUTHI— PR
LR L YT INTEN 257788, JF8 T 200 v i 1o 2 il 47
B 2: JEER INTRQ T 4748
LR 3: T, HH engint 84 U A RFED ¥F CPU M i hik.
LR A AP RETRAS, BRI
LIRS MRl TR TR, R EERT.

ad
H
i,

BT AL TR, FI{E A pushaf 154 K{R1E ALU Al FLAG % 77as¥idls, JH4E reti 2 /1, 1 popaf
EAER., — BRI

void Interrupt (void)  // HikASE, BRANFEFRET,

{ I BahEt N disgint #RE, CPU AN FHEZ il
PUSHAF;
POPAF;
} Il REENIEN reti, EEIIAT reti 5254 H 3K R 2 engint FPIRAS

* fEFFEF T, A A disgint #8455 T T
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'j' PADAUK 8 iz MTP 10 REY & Fr#l

8.6. f& i f T4 451

il P 3 AL BT AL 0 (R SRS A i 2 LA ORAZ R 0 B, — P T 7 B 370, PIGOh R 2200 AN 715, Rl
RGP 1 iy Ab B b b, 1EVER, ALBEErh AT pushaf /2 75 DY AN T A5 HERR A7 Gk 45

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

void Interrupt (void) I e
PUSHAF Il TEf% ALU #il FLAG Z7E58%

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

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

If INTRQ.PAO)

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

Il (X:) INTRQ = 0; Il ABWAEHWIFE T &G, A A INTRQ = 0 — kA #iE R
I BERE AT RE RN R AE T M AR AL ER I A iy, = AMNE B
POPAF /I 815 ALU Fll FLAG Z1E8s
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8 it MTP 10 KA B 541

9. 1/10

¥

9.1. 10 HIRF 178
9.1.1. 3w A BFHAN 5 A% /2% (PADIER), #iit = 0x0D

HRE | T

i I

11111

H

dm

JAH PAT~PA3 Ui NI R G MaliE ., 1/0: B 1 =H
MIXAMLEN O I, PA7~PA3 AN, Toi% kMl £ 4 .

fRE. 5 00,

s B PAO BUTHIN . RGMEERIRITER. 1/0: SR/ {=H
T | AR O I, PAO JUBHARIN, I MR R S5 L R TR

9.1.2. 30 B HFHAN )5 T 723 (PBDIER), Hibl = Ox0E

fr | WIsEME | 5 # R
_— e JAF PB7~PB1 U7 NI RGMelE. 1/0: B 1 f=H
OXEE XML O B, PB7~PBL BTN, Jovk R IE R 5.
0 e JEFH PBO BN RGBSR, 1/0: B 1 EA
XA O 1, PBO AR N, Joidi FH SR i 35 40 DA K i oK

9.1.3. 3w A HIWHF A2 (PA), Hibk = 0x10

b | WItBME | I5 # R
7-0 | Ox00 | B&/5 | 25 A7 28 10 0 A
9.1.4. 3w A #EH| &8 (PAC), Hilk = 0x11
A | VIGRIE | RIB # R
e | S A S A AR A o XA A PR S 1 A A L 1 51 B e NS B A
7-0 0x00 EWEE]
o 0/1: AN/t

9.1.5. ¥ H A _bhi ¥l & 788 (PAPH), Hilk = 0x12

HIgHAE

®5

B

00000

=

BE

i 1 PA7T~PA3 Rl a7 /788 . I Sledasdfilon 11 b 4 v B AR A8 BE
0/1: ERIAH

TREE . 1 RN 0,

B/

B I PAO b2 il ap A7 a4 o FHORAZ il B 1 L7 FL LA (s E

0/1: EHIEH
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PADAUK 8 fi MTP 10 REL 8 5l

b
H
i,

9.1.6. ¥ H B HIEHFFEE(PB), Huhk = 0x14

AL | WIIRfE | /5 # R
7-0 | Ox00 | /5 | HdEFAHEKL I B,
9.1.7. %0 B &= F45(PBC), Hubk =0x15

AL | WITHE | /5 # R
Ui 1 B | B A7 Ao IR S ZFAF 2% F R S 1 B AN HE L 51 A0 A i A X A ) A5
o 0/1: Hu N/

9.1.8. %M B vz F A2 (PBPH), Hiht =0x16

A | WIsRE | 5 R
B B LR AR XL AR R SR 3 11 B AR A LS| L A L A (s fE
0/1: {#HEH

7-0 | Ox00 | /5

7-0 | Ox00 | /5

9.2. 10 ¥ K ThEe
9.2.1. 10 5| HIKIZH
PFC154 [T 10 51 H#E B G RN LR, K 8.

RD pull-high latch

-—
WR pull-high latch ull-high

’J;weak P-MOS

—D Q L ] } a
WR data latch Data PAD
RD control latch : l

WR control latch

Control
latch

RD Port X $

Data Bus

PADIER. x or PBDIER. x
Wakeup module

Interrupt module

F 3

Analog Module

(only interrupt pin

K 8: Sl XA
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PADAUK 8 fir MTP 10 KB F L

9.2.2. 10 5K —MThEE

b
H
i,

(DB FHzhee:
PFC154 Jir 10 51 B AT g FE B0 K07 A\ BB (R s i

B B A 7 8 (PAIPB), 12437 /7 2% (PAC/IPBC) Al _E Hi 4% | %7 47 25 (PAPH/PBPH) ¥ 5, 4 — 10 5| JI#R AT
PSS C BN A IS RE . 24 5] B OB N ShEERS, A D IR IR, 5 95H] PXDIER 271728 AH N ) %
FHINIIARE . A5 AR AR, 55 E 4B BH 4 3 3% M.

AR B O R HEADIRES, e B R R E R AN IR AT, SR B o A A
TR . £ 7 930 PAO ik ERE % .

.0 | PAC.0 [PAPH.O ik

0 [N, WA RN

1 [N, A

X |, A S s (38 E R E B )
0

1

AL, A ES b b
AL, 59 4 EE
#7: PAO e E R

R |lRr|lO|IX|X|>
Rl |Rr|lOo|O

(2) BRI BE T R -

2 PFC154 e g A, A — D JAIHSA] AUD e HORAS R JR 48 . 0T 7 FH SR e i 3R 452 1) 51 A0
WAZR B R AN DL R 75 A7 2 PXDIER AHRLAL M o

(3)5hER b T Th R :

2410 FER AR T 51 RIS, PXDIER AHRAAZ N BEE . B, 24 PAO FISRAENAMERH i 5] IS, PADIER.O
VA& NP

(4)IRBhRE ST 1% :

25| AT IR R 2 T Drive SR B IR S IR MIE FRLIA -
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PADAUK 8 AL MTP 10 KRB B F Al

9.2.3. IO 5#&E

b
H
i,

(1) 10 BB TN

& K510 BONMUT IR, Vih 5 Vil FIRERL, SREE TAE RS ARG AL S 1527 Vih f/MEA Vil R
& ES_Ed R PRt R R R S S R R TS, ARy E .

(2) 10 1E A TN F I BE D g

& H PxC % 78%, ¥ 10 WoNHIN .
& [ PXDIER & f7a%, BXT R AN 1 LLUS B HN .
& Jy TR PA A I 10 HisH, PADIER[1:2]7 B4 ¥ N 0.

(3) PAS5 {E2N PRSTB it A

& 55E PAS NI .
& % CLKMD.0=1, f§i PA5 A4 PRSTB %\ BT o

(4) PAS {E A B I B LB L B i ol TR

& LFETE PAS 5K SL&a & >33 Q HH.
& R PAS {E NI .

10.Timer / PWM 1% 2%

10.1. 16 ALit#EE (Timerl6)
10.1.1. Timerl6 N4

PFC154 Iy & —A~ 16 ArfififiH 2% Timerle, HAHUER IR 9.

TR I B HH 27 A7 48 TI6M[7:5 K&+, TER B R 16 A7 1128 (counterl6) 2 /i, T16M[4:3]A] Xy
BREAT U SRAL TR, F+1. +4. +16. +64 SEPUMETH, ikiHBEEE k.

T16M[2:0)H T4 Timer16 [P Wi, Hok H T 16 Aril- e nifr 8 67 15, 24T Hss it i), Timerl6
iR . A% AARE INTEGS.4, W REFErP i3S R BT il A& ol N B & o

16 frit#es A e Erbs, tHEES IR E T LU sttl6 R e, THEERIIEUE W LU 1dt16 45 1E
BIRAEAT il -
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PADAUK 8 fiL MTP 10 8&L 8 4l

stt16 command
T16M[7:5] | DATA Memory
T16M[4:3] "
@ l Idt16 command
Y
I‘I:_I';é M Pre- 16-bit
EOSC U pjScalar| | up |\e 5  DataBus
ILRC = X = counter
1, 4, Bit[15:0]
PAO 16, 64
PA4 ’
Bit[15:8] M k) To set
> U or interrupt
X ] 1 requestflag
T16M[2:0] 4
INTEGS .4

9: Timerl6 iz &

Timer16 fJiEkE AE. inc X, T1eM L =AM EBESH, B NS HUH R E X Timerl6 K2,
B AR E LTS, E=ASEEHE P W

T16M 10 _RW  0x06
$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| $—A"%%
$4~3:  /1,/4,/16, /64 Il E=ABH
$2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15  // =A%%

i P AT LMK R AR S RO E L T16M S8, 5 1nF

$ Ti6M SYSCLK, /64, BIT15;
I EFE(SYSCLK/64) 4 Timerl6 W4, 4 2716 AN JE ™ 42— INTRQ.2=1
Il 4R & 44 System Clock = IHRC / 4 = 4 MHz

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

$ T16M PAO, /1, BITS;
Il &5 PAO 24 Timerl6 FFBRE, & 279 ANEFBHEIHF=4E—IR INTRQ.2=1
I B2 512 A PAO B & #1724 — X INTRQ.2=1

$ TieM STOP;
/I 1=1F Timer16 114k
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')” PADAUK 8 fir MTP 10 KT B J5 1

10.1.2. Timer16 #EH|#F 74 (T16M), Hihk = 0x06
b | WIdRME | B #
Timer16 ik .

000: 1% Timerl16

001: CLK RZHf#h

010: f*H¥

7-5 | 000 BI5 |011: PA4 (AMEREEAF)

100: IHRC

101: EOSC

110: ILRC

111: PAO0 (AN
Timer16 P& S o A2 o

00: +1

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

10: +16

11: =64

YT ik = e B & VA= = A4S =TI A W (A - S T X o
Timer16 17 8

Timer16 7 9

Timer16 £z 10

Timerl6 £ 11

Timer16 £ 12

Timer16 17 13

Timer16 £ 14

Timer16 17 15

2-0 000 w5

~N o o b~ W N P O
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PADAUK 8 i MTP 10 8&L 8 -4l

10.1.3. Timer16 %5 B E

10.2.

4%5E $INTEGS BIT_R i GiX A2 IC BRMED » H%E T16M %8 BITS F=/E ik, 25 T16 i3 0
FEUE WS — R W AR T 503 0x100 B &4 (BIT8 M0 2 1), 5 kR fE it %% 0x300 i k4= (BIT8
MO F 1) o FreAisE BIT8 &il% 512 A i, 5ER, WHRLER W EHYS TI6M (M EE %M, MF
— R AE BIT8 M 048 1 I &4

WHREE $ INTEGS BIT_F (BIT M\ 1 3]0 fihk) M Hi%E T16M i+42% BIT8 =Lk, M) T16 it
OB AL E] 0x200/0x400/0x600/ ... B A A il . B FR 8 INTEGS [N 7158 A i i, iFiEm K E 5.

8 AL PWM ¥ #%(Timer2, Timer3)

PFC154 WE 2 4 8 it PWM fififh & i 2% (Timer2/TM2, Timer3/TM3), /Nt $as i R —#E, LLREA
Timer2 H4iH, TM2 BLHERES %K 10.

DFAF2% TM2C[7:A1 I e 5 i i 251 b s TM2C[3: 2] SRk % Timer2 (%t . 2717 2% TM2S[6:0]/H T-i
PR EP A SIALBE . ZF A7 A% TM2B ISRz E i 2 A H 4 B IR, M- s 2] TM2B %@ 1) BIRET, e B 2844
HENEE. i 7ds TM2CT T 15 B B HUE i 2% 1 T 4500

8 1. PWM S ] 25 1) T AR AT ) IR 0A) PWM RSP o o BUIASE 5 4 o ] 2 Ja 0 s PWML A58
e R4 PWM fii i, PWM 43R AT LY 6~8 7.

» TM2_CLK
TM2S.7
TM20[7:4lﬁ TM2S[6:5] TM2S[4:0] TM2C.1
CLK, l l l Lt e
IHRC, E4 S AN e 8-bit ——— LA kT
ILRC, £ ¢ o _
EOSC % ™ © g B g ————39 TM2CT[7:0]
Cmp, o . :
PAG, & = 1,4, | |1-32 Y | ppa
~pPa0, [ =™ 16, 64 s | H
PBO, 45— PB2
"'PBO, ﬁﬁ
PAd, LR t | seeas
/ 7% [ TmaBmio]  TM2CO §
TM2C[3:2]

& 10: Timer2 BiEAE &

Timer3 HTH&U i w1k ££ 4 PB5, PB6 = PB7.
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8 fit MTP 10 K& 8 K ¥l

K 11 EosH Timer2 JE I F PWM AR 2RI e

R B H e TSR I 9 H e TR R B H R TR
W SN SE It e N
OxFF 4 /. ," \‘\\\ OxFF 4 I,” ': Ox3F 4 //l '\
ERE R S S T e e
R ARE / ' LR ERE % :
> 1] . .
> > B > 1]
AR WAL AR
WS 4 s 4 sz 1
> Bt ] ‘ H ! T H Ly Ft1e]
B0 — AR 1 - I PERPWMEER R - 63 FERPWMEE

11: Timer2 A PWM 8 X a5 &

FEFPIET” GPC_PWM “/2 48 H EL e g 45 4zl PWM JE . A LIhRE S, ML A 1 5, PWM

fEibft s RS Y O B, PWM B it . Wil 12 fioR.

PWM Output

Comparator
Output

MO

12: ERECESFEH PWM %
10.2.1. Timer2. Timer3 tHX&FFE8%
10.2.1.1. Timer2 #} &2 (TM2S), Hihk = 0x17

AL YigE | 5 # R
PWM 73 # Rk %,
7 0 5 | 0: 8fr
1: 6 (e 7 2 (HAEREI TMx_bit 2§D
Timer2 B8P 53 Aies o
00: =1
6-5 00 HE |01: +4
10: + 16
11: +64
4-0 | 00000 | RE | Timer2 ifehsr45iss.
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8 iz MTP 10 KA B 541

10.2.1.2. Timer2 )| H 73 (TM2C), Hiht = 0x1C

fr | WigRfE | B

Ei: I

Timer2 B EhJRIES:.
0000: 1%
0001: CLK

0011: EOSC

0100: ILRC

0101: thiasit
1000: PAO ( EFHID
1001: ~PA0 ( FF&EID
1010: PBO (_R7Hf)
1011: ~PBO ( FF&UD
1100: PA4 ( ETHR
1101: ~PA4 CTFFEID
Hith: {38

7-4 0000 5

0010: IHRC Hi# IHRC*2 (%I TMx_source 541D

VER: 7 ICE # H IHRC #%i% A Timer2 EWf2eit2h, 4 ICE 5 NI, A&k E
P PR AR L, E I ARk SR

Timer2 % i+ .
00: 15H
01: PB2
10: PA3
11: PB4

| Timer2 #Ez0i%k#E.
0/1: FIMAEEL / PWM #i.

| B Timer2 B PERIH .
0/1: &HAH

10.2.1.3. Timer2 W &HF A (TM2CT), Hihk = 0x1D

br | ¥ItEME | B # R
7-0 | 0x00 | /5 | Timer2 Erf #547[7:0].
10.2.1.4.Timer2 EFR&FFFA/(TM2B), Hilk = 0x09
(A WIMGE | 5 # R
7-0 | 0x00 HE | Timer2 IR 1E%.
10.2.1.5.Timer3 THFF#(TM3CT), Hihk = 0x33
br | WIEME | B # R

7-0 | 0x00 | #&/5 | Timer3 s 2547[7:0].
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LP@,&%

8 it MTP 10 2KZI 84 H-#l

10.2.1.6. Timer3 S A&7 a5(TM3S), Hihk= 0x34

A WIMEE | &5 # R
PWM 73 #3306 £

7 0 HE 0: 817

1: 6 f7ak 7 A7 CHAZFIED TMx_bit %41
Timer3 B £ 1 73 A4 o

d

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

4-0 | 00000 | HE | Timer3 if4%d o 4iss.

10.2.1.7. Timer3 EFR&FF88(TM3B), #Huhk = 0x35

fir YIgRME | /5 R
7-0 0x00 HE | Timer3 L[R2 fE8s.

10.2.1.8. Timer3 =& 28 (TM3C), #Hihk = 0x32

fr YihE | W8S i R

Timer3 B0k +.

0000: f5H

0001: CLK

0010: IHRC =¥ IHRC*2 (HFEFiETT TMx_source 24D
0011: EOSC

0100: ILRC

0101: th#askt

1000: PAO ( EFHID

1001: ~PA0 ( FF&EID

1010: PBO (_FT7H&)

1011: ~PBO C( FP&#H)

1100: PA4 ( ETHED

1101: ~PA4 CFEEED

Hpl: R

R 7F ICE Bzl H IHRC #%y Timer3 5Ef 85 4h, 24 ICE {2 R, REHEr
SR RAE L, R ST

7-4 0000 St

Timer3 1% £% .
00: 15H
3-2 00 BE/'5 | 01: PB5
10: PB6
11: PB7

Timer3 R EFE.
1 0 W5 | 0. AR
1: PWM izt

| JOH Timer3 i H
0/1: FHIEH-
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'j' PADAUK 8 fir MTP 10 KB B F 1l

10.2.2. f#H Timer2 F24 2 A E
R RS R, R A A 50%, AR R S A R, T LU T .

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

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

Bl1:
TM2C = 0b0001_1100, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0

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

Bil2:
TM2C = 0b0001_1100, Y=4MHz
TM2B = 0b0000_0001, K=1
TM2S = 0b0_00_00000, S1=1, S2=0
D> BIE = 4AMHz +[2 x (1+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 i PWM, T4 =1, 44l =2
TM2C = 0b0001_10 0 _O; ARG B, HiH=PA3, J&#
while(1)
{

nop;

}
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')” PADAUK 8 fir MTP 10 KT B J5 1

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 -

R =Y +[256 x S1 x (S2+1) ]
BdiaE Bl = [(K+1) = 256] x 100%

XH,
Y = TM2C[7:4] : Timer2 itk i ep g
K =TM2B[7:0] : L BRZFAF#8 B8 HIME CHakdD
S1=TM2S[6:5] : Tilsr#ias s Efl (S1=1, 4, 16, 64)
S2 =TM2S[4:0] : Ziiasfl (i, S2=0~31)

L
TM2C = 0b0001_1110, Y=4MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
> HiHHZE = 4AMHz + (256 x 1 x (0+1) ) = 15.625KHz

> e b = [(127+1) + 256] x 100% = 50%

B 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 B s

void FPPAO (void)

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

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

nop;

}
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10.2.4.

10.3.

10.3.1.

{5 Timer2 F24 6 it PWM &I
Ak 6 it PWM R, R TM2C.1=1, TM2S.7 =1, #H B RZEA &2 LAl RS T -

HHBIER =Y = [64 x S1 x (S2+1) ]
A EH = [(K+1) + 64]x100%

XH,
Y = TM2C[7:4] : Timer2 irikFHI P s
K=TM2B[7:0] : LIRZFAAEEEME (kD
S1=TM2S[6:5] : TiismMias e (S1=1,4, 16, 64)
S2 =TM2S[4:0] : ZpMidsft (i, S2=0~31)

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

TM2C = 0b0001_1110, Y=4MHz

TM2B = 0b0000_0000, K=0

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

> MHAIE = AMHz = (64 x 1 x (0+1) ) = 62.5KHz
2> Hia = [(0+1) + 64] x 100% =1.5%

11 iz PWM %28

PFC154 5 =/ 11 {7 /{) PWM 4 525 (PWMGO, PWMG1 & PWMG2). L PWMGO A B 11 17 PWM
IR, HARPIE VAR, BEEE PWM Hith 10 nlEwn T

(1) PWMGO — PAO, PB4, PB5
(2) PWMG1 — PA4, PB6, PB7
(3)PWMG2 — PA3, PB2, PB3, PA5 ({/j H 2% /37 #F PA5)

PWM %

PWM T (] 13) H— B3 (Teeiod =B A AR F—NEM BRI SR (5= . PWM
AR R T B FE (frwm = LiTperiod), PWM 43 #ER B+ — NI FE B AT 4 (N 243K, 2N X Tk =

Treriod ) °
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Mo

+——»H%tt
men [ - N
N — J

N fir 7B

13: PWM it e

10.3.2. TEEFIRSHER

14 J& 11 f7iHEE: PWMGO IREARRE R . IX AN THEES OB Bh R AT DL IHRC 808 KRG8, 517 3%
PWMGOC HIRiE#FEIH PWM B%n 0. PWM B 8 B %17 2% PWMGOCUBH 1 PWMGOCUBL 5,
PWM [ 5 25 E %17 28 PWMGODTH A1 PWMGODTL #5E .

FEFIET GPC_PWM, &R LS4 Rzt PWM B BIH . S5 Timer2 &7,

HZEEEE PWM
= => _ o
wr_PWMGODTH () "8 bits riZEL AR P\T[kﬂi%??
(11 fir) '
3 bits
wr_PWMGODTL i "\t > L l
- & L Pl e THTIEK
bk & -
PWMGOS[4:0] PWM 2 e fanatll
PWMGOS.7
PWMGOCO — pwmMGos[6:5] PWM ir 1,
u PWMGOC.1 Yk FED
HRCIH | v il % » PB4
E— iyl SriiEs o
el | = | 1frPWMIE R T PAo
CLK % L4, |77 = i
X g ES 16, 64 1~32
— ﬂ PWMGOC.5 £
PWMGOC[3:1]
\Wr_PWMGOCUBH PW“fif?‘%
— 3 (=) ﬁ?
S — ER
PWMLBE% (11 ﬁl ’ %{&ﬁzj’go)
wr_PWMGOCUBL| 52 () ﬁ»
—_—

14: 11 7 PWM 28 (PWMGO) FEAFAE B
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A
OX7FF.

Counter_Bound[10:0]

11-bit

Counter
Duty[10:0]

v

Time

Output o~ Time

Output Timing Diagram for 11 -bit PWM generation

K15 : 11 2 PWM A28 (PWMGO) g Hi i e 1

10.3.3. 11 Ar PWM AEBRTEAR
11bit PWM AR A 5 2S5 LT B R ARG H
PWM B HZ Fewm =  F clock source + [Px(K+1)x(CB10_ 1+1)]

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

PWM 5% (H4rH) = (DB10_1+DBO0 x 0.5 + 0.5) + (CB10_1 + 1) x 100%

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

K = PWMGKXS [4:0]: si#iidsfd (+idki], K=0~31)

DB10_1 = Duty_Bound[10:1] = {PWMGxXDTH[7:0],PWMGXDTL[7:6]}, 575tk
DBO = Duty_Bound[0] = PWMGXDTL[5]

CB10_1 = Counter_Bound[10:1] = {PWMGXCUBH[7:0], PWMGXCUBL[7:6]}, il %%
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10.3.4. 11bit PWM B KFFE
10.3.4.1. PWMGO #Z | & F78%(PWMGOC), Hiht= 0x20

.l
i,

L YigE | W5 # R
7 0 25 | JBH PWMGO0. 0/1: EH / EH.
6 = Hift | PWMGO A k285 IR
5 0 s L PWMGO 1% i) 48 B2 15 sl vk .
0/1: 1#H 1 AH.
4 0 g | PWMGO TGRS
T meis 2 PWMGO L, TR PWMGO HHE1S, X M4 E13h1H 0.
Y PWMGO %t :
000: A
001: PB5
_ e
3-1 0 VS 011 pAo
100: PB4
HoAl: {788
. 0 i | PWMGO i efE. 0: CLK, 1: IHRC 5k# IHRC*2
IR (iR PWM_source #D

10.3.4.2. PWMGO 4 #7533 (PWMGO0S), Hbik= 0x21
hro | BIBE | BB R

PWMGO =l
0: HiHEUNB I 25 LU 7= A= v
1: H4iHE0N 0 P2 A by

PWMGO T4 4.
00: +1
01: =4
10: +16
11: =64

dn

7 0 H

(o]
|

o1
o
P
d

PWMGO 434

I
|

o
o
Pl
d

10.3.4.3. PWMGO 1%t PR E AL & 78 (PWMGOCUBH), Hilik= 0x24
hr | WIBRE | 5 # R
7-0 - HE | PWMGO L [RZF/#8547[10:3] -

10.3.4.4. PWMGO % b FRAKAL & A7 88 (PWMGOCUBL), Hilik= 0x25

fr | WIRRfE | BB # R
7-6 HE | PWMGO FRFAFEM[2:1] -

5 HE | PWMGO LR % A74347[0].
4-0 - - TREH .
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.l
i,

10.3.4.5. PWMGO 5 ZE L E AL &7 3 (PWMGODTH), #ilik = 0x22
A WIMEE | B # R
7-0 - R | PWMGO 7 EA[10:3]

10.3.4.6. PWMGO 5% ARSI &7 3% (PWMGODTL), il = 0x23
b | WIRE | W5 #
7=5 - H5 | PWMGO 5= B Az[2:0] »
4-0 - - TRE .
HER: PWMGO A HHFHFRIVEE, EHAE PWMGODTL, /55 PWMGODTH.

10.3.4.7. PWMG1 4| &FF2(PWMG1C), Hiht= 0x26

fr | FIRE | 5 #i R
7 0 BIE | BH PWMGL. 0/1: &M / &
6 HiE | PWMGL A 284 R
5 0 e R PWMGL A% H 2 B B el vk .
0/1: 1=H | 5H
i 5 S PWMG1 #2875 %
7| BMEE PWMGL L TEE PWMGL HEUE, XM EBE 0.
W PWMGL %t :
000: A%
001: PB6
-1 5B
3 0 S 011, pAd
100: PB7
HAth: 558
0 0 s | PWMGL mH4PYE. 0: CLK, 1: IHRC m# IHRC*2
I (%I PWM_source 54D

10.3.4.8. PWMGL 53 i 8% (PWMGLS), Hihk= 0x27
b | IRME | B # R

PWMG1 i .
7 0 HE | 0: MO e ) b 2 o 72 A R b
1: HiHE0N 0 P2 Ay

PWMG1 T4

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

10: +16

11: +64
4-0 0 5 PWMGL 4340,
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10.3.4.9. PWMG1 ¥ LR B AL 575 (PWMGLCUBH), Hilit= 0x2A
A WItEE | B # R
7-0 0x00 H5 | PWMGL EFR&FA#A[10:3] »

i,

10.3.4.10. PWMGL ¥ FFRIEALEF A28 (PWMGLCUBL), Hihik= 0x2B

fr | ¥IRRfE | BB R
7-6 00 R | PWMGL LIRZFAFEAI[2:1] -

5 0 H5 | PWMGL L[R2 AF2547[0].
4-0 - - TRE .

10.3.4.11. PWMG1 L& HHALAF A8 (PWMGLDTH), #itk = 0x28
b | FIEtE | WS # B
7-0 | 0x00 RE | PWMGL /= A AL[10:3] -

10.3.4.12. PWMGL 5% LA & 738 (PWMGLDTL), Hbhk = 0x29
b | BIRE | BB # &
7-5 000 RE | PWMGL 5= HfEA: [2:0] -
4-0 - - R
HE: PWMGL A HHFHFRIERE, EAE PWMGIDTL, /&5 PWMG1DTH.

10.3.4.13. PWMG2 | F 78 (PWMG2C), Hihk= 0x2C

/A WIHE | 5 #i B
7 0 E | B PWMG2. 0/1: =4 / BH
6 Hit | PWMG2 A ik 2dk R
5 0 s P PWMG2 [t (145 52 7 el
0/1: 1/ 1 BH
4 0 - PWMG2 i #8iE%.
I HeiEE PWMG2 i, 1B PWMG2 HEUS, XA a3 2.
& PWMG2 #iH
000: A% th
001: PB3
3-1 0 ¥/E | 011: PA3
100: PB2
101: PA5 (fFE#MAT )
HAth: {*EH
0 0 e PWMG2 4. 0: CLK, 1: IHRC 53 IHRC*2
A (%I PWM_source 54D
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10.3.4.14. PWMG2 43 % 785 (PWMG2S), Hilik= 0x2D

AV

fr

¥IgetE

]

Ei: I

HE

d

PWMG2 izt
0: MO E A & 25 EU i 72 A rp b
1: 480N 0 P2 A

P
i

PWMG2 T4,
00: =1

01: <4

10: +16

11: =64

Pl
i

PWMG2 434,

10.3.4.15. PWMG2 ¥ LR R AL & 788 (PWMG2CUBH), #ihk= 0x30

VIgsE

]

# R

0x00

e

P

PWMG2 L [RZF47#547[10:3] -

10.3.4.16. PWMG2 ¥ HFRIEAI 735 (PWMG2CUBL), Hidik= 0x31

hr | ¥IBRE | BB # R
7-6 00 H5 | PWMG2 LR#AFFE0[2:1] .

5 0 RE | PWMG2 L [RZFF4H1[0].
4-0 R

10.3.4.17.PWMG2 HZEEM FR(PWMG2DTH), #Hitik = 0x2E

VA

¥IgeE

]

# R

7-0

0x00

R5

PWMG2 (5% LL{EAL[10:3] -

10.3.4.18.PWMG2 5 RS F 28 (PWMG2DTL), Hihk = Ox2F

A YigE | 5 # R
7-5 000 RE | PWMG2 &4 i fz[2:0] .
4-0 - - RE
HE: PWMG2 5 LLFFSIKRE, BAEE PWMG2DTL, 55 PWMG2DTH.
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10.3.5. HWHAMEXE PWM BHTEH]

PWMG1 %t PWM1 Jyf1,

F A DLHPEAS 11bit PWM A= Blds i i 9 % B ANATSEIX 1 PWM 372, BL PWMGO #ith PWMO
(Timer2 J Timer3 o a] %y H P95 i 17 BANEIX /) 8bit PWM JJF, HJR 3 5 i 2k

L, AfEdmig) , BFZEWT:

#define dead_zone R 2 I T PWML EFHS 2 AT BEIX IS A, T2
#define dead_zone F 3 I AT EE PWML FEEIR G BRI I TE], &k

void FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V,

/......

Byte duty = 60; I AAFPWMO 152 EL
Byte _duty = 100 - duty; I REPWML {52

[[eREFR RSk & Eﬁ—ﬁt KE& ll_rl 'ﬁ? Hﬁ *hkkkkkkkkkhkk

PWMGODTL = 0x00;

PWMGODTH = _duty;

PWMGOCUBL = 0x00;

PWMGOCUBH = 100;

PWMG1DTL = 0x00;

PWMGI1DTH = _duty-dead_zone F; // A duty T PWM1 &2 G FIFE X ]
PWMG1CUBL = 0x00;

PWMG1CUBH = 100;

I DL EJSCEE T PWM 2 B AE

[[FFEFE RIS A AKX TF KK gzrﬁ] Hj ??ﬁ?” B

$ PWMGOC Enable,Inverse,PA0,SYSCLK; /I PWMGO #i i PWMO ¥ T3] PAO
$ PWMGOS INTR_AT_DUTY,/1,/1;

.delay dead_zone_R; Il H delay 177 20 PWML _ETHE 2 BT LX)
$ PWMGIC Enable, PA4, SYSCLK; I PWMGL1 #ill PWML T3] PA4

$ PWMG1S INTR_AT_DUTY, /1, /1;

[P RS SRRSO KRR, AIBIRFARES) *rooros]

While(1)
{ nop; }
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8 iz MTP 10 KA B 541

PADAUK

PL AR AR PWMO / PWML B TE 0K 16 A s

PWMO

Dead Time <

PWM1

16 : P HAN PWM 32

Pl L& F2 7 dead_zone R 1 dead_zone_F I%UE R IET PWML B HERT/5 FE X B 8] 4 5
% 8 SR LA R BE X TR0 N 8t L 2%, Hib, 2% dead time = 4us, | PWM1 & HL PR/ 5 %%
H 4us MIFEIX .

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

* 8: JEXIN [0 ZHHUH

dead_zone_R fl dead_zone_F i ZI:[AEL A A4 Ref3 BIFRAR FIFEIX I (8] o 25 F AR EL IR 2 H A AE [X B
6], 57 7%& dead_zone R #l dead_zone F 7i##F& UL F 444

dead zone R

dead zone F

1/2/3 >1
4/5/617 >2
8/9 >3
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.l
i,

11 KFERIDAE

11.1. tbBi2%

PFC154 WE—/\W&FMQ%&}, EAFRE R W 17, & ] BLERE AN N i 2 8] R4S 5 Ko @B AT BRI R
Mas, —PNERIERA, A— 2. ERABEZFAE GPCC.0 EH; %A\ B GPCC[3:1] #&F%.

bl 2 H R &5 SR AT DL

(1) H1 GPCC.6 #HUH K

(2) tH GPCC.4 i #H 55 & 1 blhE;

(3) H1 GPCC.5 it & i Tlme2(TM2_CLK)§i€7l‘$$ﬁHj:
(4) tH GPCS.7 i+ 2 %4 th 2] PAO:;

(5) AW E S

VDD 16 stages
—I__ 8R 8R A 8R
GPCS.5=1 g7
GPCS.5=0 0— 0"—/\/\r0/\/\/—‘ ggggjg
UXx
]
GPCC[31] Vinternal R
PA3 » 000
PA4 +»001 M gk
Bandgap »010 U GPCCA4 — ]
o011 X X
PB6 » 100 o
i GPCC.6
PB7—1 (101 M R
U >
o1 ] 2]
= ] PAO
MUX[— _ i #
Timer 2 4
PA4 —1 —>]
A TM27CLK GPCC.5
GPCC.0 GPCS.7

K17 . LLR S EHE
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11.1.1. LB % F88 (GPCC), Hbhk=0x18

fr | ¥IMRME | BT R
JEFHE . 011 « fEHEH

! O | US| s i i D A SRR B R B, A IR
Ho st
6 i g 0. EHIA < SURA

1. IERIAN > A

ERE LR AR I 45 2 15t TM2_CLK KA -
5 0 B | 0: HWEHS A B A TM2_CLK KA % H

1: HREAsi 4 e TM2_ CLK KA f
IR LI A i T R T b

4 0 BEIS | 0: bhEscasten i g R sh etk

1. ARt 4 R R A

16 LU AR U N R R IR

000: PA3

001: PA4

010: W6 1.20 V Bandgap 2% HL . CANIE T E A A e i 1) g
011: VintemaIR

100: PB6

101: PB7

11X: {#%

R L s RSN R

0: VintemaIR

1: PA4

3-1 000 5

11.1.2. HEBEFEFHFE(GPCS), Hibk = 0x19

fr | WIsGE | I8 # R
Pt B A (2 PAO)
7 0 HE | o/1: EREH.
(HER, R tgessf 2] PAO, M PA3 &% it . SEPr 1C B4 1A &)
6 nE P demelig 5 . (gpec.6 & AR H P AR Ah ) 4 A it )
0/1: t=HIEH
RE | EHHEZRSE R Vinena r 8 = P10 H
0 RE | EHHEZRZSE R Vinena r BAKFTEH
3_0 0000 ne EEILR RS HEHIE VinlerniRo
0000 (M) ~ 1111 (Hemp)
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11.1.3. 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[3:01/ Tk
PFERITELR R K, X HE K2 B Vinernal r 5 e A (RAEL L 4 16 Z2405 .

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

16 stages
VDD
s /@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

18 : Vinemar 18275 (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

B 19: Vinemar f1F% (GPCS.5=0 & GPCS.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

VDD

i

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

GPCS[3:0p—==p MUX

!

V internal = (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] 20 : Vinemar fE{F4%1E (GPCS.5=1 & GPCS.4=0)

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

VDD

i

16 stages

GPCS.5=
GPCS.5=0

GPCS[3:0p—==p MUX

!

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

(n+1)

V -

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

K21 : Vinemar {355 (GPCS.5=1 & GPCS.4=1)
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11.1.4. fFRALES
Bl—:

jﬁ% PA3 j‘jﬁliﬁ]\*u Vinternal R E/:] EEE%J(18/32)*VDD 'ﬁzy‘jﬂziﬁ)’j}\ovintemal R jﬁ?%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 ZffmN, P_RARERIERMALZHNTLSEHIE
PADIER = Obxxxx_0_XxxXx;

Bl

Ji*% Vinternal Rygﬁl?ﬁéﬂ)\, Vinternal R E‘]EE}_’E%(ZZI4O)*VDD, li:f% PA4 %Eﬁﬁ)\y Hﬁiﬁ%’%[ﬁl‘]%%&*&@ﬁ
Hit#) 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 PAG B3 NBIETRHL (x: IS HE)
s

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

R ik PAO MBS RN, GPCS 2520 PA3 B FA i Thse, (HAFEISLPR IC L)
RE, VELE DT I BT X ML
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11.1.5. fEFHELEEEA Bandgap % B R4 s

W #B Bandgap 5% R AR Acgs AT DLARAE 1.20V , B AT L& A8 YR B R /K °F-. % Bandgap
%EELTEﬂ U\iﬁ{ﬁﬁiﬁA%*DEiﬁ)\ Vinternal R Hﬁf—&o Vinternal R EKJ EE‘/}EIEIL: VDD, %Uﬁﬁlﬁﬂ% Vinternal R EEEﬂ(EF‘*u
Bandgap &% HJE LLER, whnl LA%NiE VDD HIH .

WHE N (GPCS[3:0] 1) &k Vintera r SAZUTE 1.20V , A4 VDD KR kT LLE IS T 511 A it 5

X+ Case 1M &: Voo=[32/(N+9)]*1.20 volt ;
%}F Case 2 i =: Voo =[24/(N+1)]*1.20 volt;
%}F Case 31 & : Voo =[40/(N+9)]* 1.20 volt ;
%} 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 EIE
if (GPC_Out) Il BER GPCC.6

{

1 4 Vpp > 4V

}

else

{

Il 4 Vop < 4V

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

NS

PFC154 [¥] PA4. PA3. PAO. PBO X U7 5] AT LAF=4E VDD/2 PAYE N ERBN IR & B~ 258 COM HIThEE,
ZINRE ] LLUE S % B 7% MISC.4 8 1 kA H.

TR (MISC), Hihk = 0x08

VA Bl 1E =] B

{ff LCD 875 VDD/2 The. 0/1: &H /1 BB

1 E
4 0 RS (B fRmsTEo

COM i IFE i HE N B A0 (PAC.x | PBC.x=0)#t g4t VDD/2 HiH . {H &y & e b b4y bl
PAPH.x / PBPH.x fll% 7% N\ PADIER.x / PBDIER.x [ 140 i B R 32 2T . B 22 WoR 7 andalfi FH b oh g .

COM i I ¥ H T E -5 HLAL IE 3 /9 10 —FE.

VDD

— 5 VDD/2

GND

R T =
R e =

R <

|

|

1 BB A H R AL

R, =

SR

|
2

S BN R AR AL

22: {#i[] VDD/2 fis B B 5 P2 A 2%
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12 B REM

AUAE ] 5S-1-S01 5 5S-1-S02(B) 1 2% . FH 5S-1-S01/2(B) 1 EItf, i&ER LT JLA:

1)
(2)
3)
(4)
()
(6)
(7)

(8)

(9)

F| 5S-1-S01/2(B)fij &I, A3 nadd, comp 54

H 5S-1-S01/2(B)flj LI, ASLHFF R Gl SYSCLK = ILRC/16

F 5S-1-S01/2(B)fj EL i, ASZHFE@EIT MISC.4 3h75 ¥ & LCD 3Kz VDD/2, HEEZR e 1850

F 5S-1-S01/2(B) i H I, A2 TM2C.GPCRS 1 TM3C.GPCRS

H 5S-1-S01/2(B) )i B, AL HF PWMG2C.PAS

24 GPCS 4% Output FI| PAQ % i i, PA3 % th T it 23 52 5

H 5S-1-S01/2(B) i B, 1E timer2/timer3 & A AR AR, o tm2ct/tm3ct FIME &M 523 L, X T 52br
IC A2,

i E PWM BETEET, W P ER T s AT R A B EY, 07 HaEHF s po D i 7 B Y vl e 2 5 S50 As
7o

5S-1-S01/2(B)fi H A% 1 ILRC A 552F5 IC ANFl,  HARZGRHE, HAFREHE KL 34K~38KHzZ.

o

(10) IC HIFE [ 13k H i) [a] g 5S-1-S0L/2(B)Y 5 B A, W

WDT i Hi i JE] 5S-1-S01/2(B) PFC154
MISC[1:0]=00 2048 * Titre 8192 * Tyre
MISC[1:0]=01 4096 * TiLre 16384 * TiLre
MISC[1:0]=10 16384 * Tiire 65536 * TiLrc
MISC[1:0]=11 256 * TiLre 262144 * Tiire
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13. JF T

13.1.

13.2.

%8 ] 5S-P-003 #E4Tke5% . 3S-P-002 Bl R (B 28 B R sk PFC154.
Jumper EHz: KGR A B VLR, 3ERE jumper BT,
T8 P A SI2 B Lt 6 DA R P A e i X

FEHFERK

i

® ML IC, JREAEKER AR IC $ R B N LRSS

® &i (MCP) IC, {H5 PFC154 GHK) IC &Ittt A H AT RUEBIR, A B LU S A7 4

B P TR B AR A

(1) VDD %7 7.8V, T KL s = Al 1k 4 20mA.
(2) PA5 %7 55V,

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

HEHRR:

® N7 handler EX} IC #EATHER, E%H LI APNO04 & APNO11 HIFEZ~BEAT .

® HNTPULERAT AT, F T REFE - ENUES: IC B2 —¥%/ VDD M GND 2 %% 0.01uF B,
BY) S EREME 0.01uF LERBE, Uamif@EksmiEsT.

PR R

5

® (eI (On-board Writing) , {3 FL B I AL PE R S0 LR FUFR AR, AR ol LA sl 107 4.
155 L BT B2 1 I B

® i (MCP) IC, {15 PFC154 (i) IC KT/ £ A T AR RIR, /R 2 8 LA T B 7

BRI Jpe A o B IR 2R

(1) VDD %7 5.0V, T K4y i i s il iE 2] 20mA.
(2) PA5%T 5.0V

(3) HAhpeE5IH (GND Be4h) %F vDD.

IR e, 15 T RS as A Bk “MTP On-board VDD limitation” 5% “On-board Program” (if%:
F et s 5S-P-003 A SR .
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13.3. #ERBEF (On-Board Writing)

PFC154 7] L SC FRAEMURE S o FITIBAERNUBESE, J48 1C M Hofth JB ik e i S 44, B E 42428 PCB |, Jfxt
IC BEATREE G L. AEMRBPESE 75 48 ] 5S-P-003 L FiiR5]14k: ICPCK. ICPDA. VDD. GND #il ICVPP, HT
51C L% PA3. PA6. VDD. GND F1 PA5 X} W AHIZ%E .

i,

PDK-5S-P003 : PCBA MCU
|
VDD © ; VDD
) (ICVPP) |
Writer-PAS O | PAS5
Writer-PA6 O (o) | PAG6
_ (ICPCK) |
Writer-PA3 O | PA3
GND & | GND
|
Textool I
|
| Bd Bd B
|
|

To Other Circuit

[l 23: FEMBERIRL R A
K23 i) % JyrBHERAE, TR bR 5 2o M Rk . HBH > 10KQ, HARNS 220pF.

HE:

® BRI, FEMRBEE R BRIE RN . 1S 7R R R R I AN 6

® PCB L) VDD 5 GND Z[AIANT A 5.0V 8L HFR R AR B Al A 5.0V 7= A i B slon

® PCB b VDD 5 GND Z[AIANH] AT bl 500uF BLEA FFTHLZA 2 .

® TEMURESEAT, PCB I AR A ANIZ 2R, 5 B I/ F B A2 A WK VDD H 4 75
5.0V AR

o ki, HTHRFINS PA3, PAS K& PA6 5, ABEfE A5t .
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14. ERAH B HrE

14.1. 8% B KAE
B BME | BABME | BKRE | B &
HLJEHLE (VDD) 2.2 5.5 Vv HLYE R AR BB 5.5V, BHIEARIRIR IC
NG ENES -0.3 Voo + 0.3 v
AR -40 85 °C
i gL -50 125 °C
S 150 °C

14.2. B4 AR

AT H R BRI S A ST

% T Voo=5V, fsys=2MHz Z %M T 315,

®” 5 ¥ B/ME | BRE | mKME | B %
Voo | LAEHE 2.2¢ 5.5 V. |PRIRT LVR A
LVR% |{KHEEIAE -5 5 %
RG] =
IHRC/2 0 8M Vopz 3.5V
fsys IHRC/4 0 AM . Vop2 2.5V
IHRC/8 0 2M Vopz 2.2V
ILRC 66K Vop = 5V
Peycte | FERIKEL 1000 cycles
Veor | FHEAHE 2.1 2.2 2.3 \
0.55 mA |fsys=IHRC/16=1MIPS@5V
lop | LAEHLIA 83 UA |fsys=ILRC=66KHz@5V
92 uA |fsyssEOSC=32KHz@5V
Ipp BB 1 UA |fsys= OHz,Vpp=5V
(] stopsys i) ’
Ips AIRBLAHAEL 5 UA |Vbp=5V
(] stopexe T4, XM IHRC)
Vi A 0 0.1Vop \Y
ViH LPNCEE NS 0.7 Vbp Vbb V
1O far i E I CE )
*PAQ,PA3,PA4,PB2,PB5,PB6 26
*PA6,PA7,PA5,PBO,PB1,PB3,PB4, mA | Vpp=5V, Vo=0.5V
loL 20
PB7
10 i RE IR (IR HD
4410 | 7] mA | Vop=5V, Vor=0.5V
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"5 M B/AME | BAUE | BKME | B %
PAS5 0
loH fﬁ 10 i WE) A CEF) 105 mA  |Vop=5V, Von=4.5V
HoAh 10 fr RS LR () 5
Vin IR -0.3 Vop+0.3 | V
ling PIN) AL 51N HLIR 1 mA |Vop+0.32 Vinz -0.3
Rey | EduHifH 105 KQ |Vob=5.0V
15.84* 16* 16.16* Vpp =5V, Ta=25°C
f IHRC f i (RHEfE) = MHz =2 2\/~
LiBc 1520 | 16* | 16.80* }23(')30 C2<-%Z< gsf\é
tnt | WK R 30 ns |Vop=3.3V
Vor | BUE A7t 28 B OR AT FL R 1.5 VT
8K MISC[1:0]=00 C(Ekil)
twor | 7 IS i ] 16K Tire PSCILOF0L
64K MISC[1:0]=10
256K MISC[1:0]=11
tsep | RS0 L ITHLET(A] 47 ms |Vpp=5.0V
twop | PERIEE N [A] 3000 Tire | Tire A& ILRC b & 3
trst | AN E ALK IR 120 us
CPos | LA [k * +10 +20 mvV
CPcm | H s HaAsifan A\ H > 0 Vop-15 | V
CPspt | FL a1 37 i ] * 100 500 ns | ETHERRBEIE A
CPmc |t s A el 28 Ao e I 1] 25 7.5 us
CPcs | LbA#s HLTH AE 20 UA |Vpp=3.3V

SRESHR BT SHE, FEAZRRENE AT

KRR . BB RS S5 R R BRI, A% rh ) B0 R 1 SE PR I R AR ) 2 AV R N

Rtk B2
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14.3. IHRC iZE 5 VDD R R ML E (R#EZ| 16MHz)

Avg. Deviation (%)

0.6
0.5
04
0.3
0.2
0.1
0.0

IHRC Frequency Deviation vs. VDD

/ —e—Avg. “i
/

20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)

14.4. ILRC #i% 5 VDD xR Hi k&

Avg. ILRC Freq. (KHz)

68
66
64
62
60
58
56
o4

ILRC Frequency vs. VDD

P a R
7 e

J

2 24 28 32 36 4 44 48 52 56 6

VDD (Volt)
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14.5. IHRC B 5HE R AL R (RK#ED] 16MHz)

Drift (%)

IHRC Drift

——VDD=5.0V
—=—\/DD=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)

14.6. ILRC WX 5E FER R L E

ILRC(KHz)

80

ILRC Drift

75

70

——VDD=5.0V
|| —=—\/DD=4.0V
VDD=3.3V
|| VDD=2.5V
——VDD=2.0V

—

65

60

e :/’
7,/;7"4
/

29

I

50

-40 -30 -20 -10

Temperature (degree C)

0 10 25 35 45 55 65 75 85
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14.7. TAEHEHS VDD R4l 8k CLK=IHRC/n Bi£ZHE

%t FFRB S IHRC, Bandgap; XHARIEECEEH: ILRC, LVR, T16;
1O BIJ#l: PAO Lk 0.5Hz HiR =k s s et i, o fusk; HAWBIE: BN BARES

Current (mA)

IHRC/n vs. VDD
—e— IHRC/2 »
—e—IHRC/4 /
—m IHRC/8
IHRC/16 /
IHRC/32
—%— IHRC/64 /
0/
2 25 3 35 4 45 5 55
VDD (V)

14.8. TAEHRS VDD REGih4F CLK=ILRC/n #£&kHE

%At FRE MR ILRC, Bandgap: MR IHRC, T16, LVR;
IO BIfl: PAO DL 0.5Hz MRk r Eac b, ik, HABBIH: S\ EAEFES

100
90

70
60
50
40
30

Current (UA)

80 H

ILRC/n vs. VDD

—=—ILRC/1
—e—ILRC/4
ILRC/186

55

VDD (V)
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14.9. TA/EHEHRS VDD, RZiH 8t CLK=32KHz EOSC/n HiZk&

ZAF: FFBIEELFLL. EOSC, Bandgap: <HAMMELE#LL: IHRC, T16, LVR, ILRC;
1O BlJ#l: PAO L 0.5Hz SR Sk s s et i, otk HAWSIE: oMM B AR

i,

EOSC(32KHz) Operation Current vs. VDD

120 I
100 EOSC/1
—e—EOSC/2
< 80 ——EOSC/4
= —m—EOSC/8
£ 60
L
o 40
20
0

VDD (V)

14.10. T/EHHR S VDD R4kt 8F CLK=1MHz EOSC/n £

%M. FFRBINEEELL: EOSC, Bandgap; <MLL IHRC, T16, LVR, ILRC;
IO B|fl: PAO LA 0.5Hz iR mfl i e ac et it , TEHak; HAMBBIH: NN EAFS

EOSC(1MHz) Operation Current vs. VDD

14 — EOSC/1 |
12 |H —e—EOSC/2

1 || —e—EOSC/4 /
0s || —=—EOsC/8

06
04

Current (mA)

0.2
O T, | | | | | |

2 25 3 3.5 4 45 5 55

VDD (V)

Page 69 of 76



$

| ¢ PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

14.11. TAEHH S VDD, Rk 4 CLK=4MHz EOSC/n HH£&KE

ZAF: FFBIEELELL: EOSC, Bandgap:; <HMEELF#LL: IHRC, T16, LVR, ILRC;
IO BIfl: PAO DL 0.5Hz iR ik RS Hed i, T fuak; HARBIH. WA AT

i,

EOSC(4MHz) Operation Current vs. VDD

EOSC/1

1'2 | | —e—EOsCr2
14 || —e—EOSC/4
12 +— —m—EOSC/8

Current (mA)

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

14.12. 5| ki s pH £k E

Pull High Resistor

500
450
400

350 \\\
300 N
250

200 S
150 i

100 I —

50

——Rph

Resistor (K ohm)

20 25 30 35 40 45 50 55

VDD (V)
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14.13. B[ ANEHEESKEEVIH/ VIL) HLRE

Vih, Vilvs. VDD

/’

p———

2.5
——Vih
20 —m—Vil
S 15
£ 1.0 9
>
05
0.0 : '
2.0 2.5 3.0

3.5 4.0

VDD (V)

4.5 5.0 5.5

14.14. 5% HIKER (loh) 5 B Hi(lol) HiZkE
(VOH=0.9*VDD, VOL=0.1*VDD)
loH vs. VDD (Drive = Normal) loH vs. VDD (Drive = Low)
20 y 8
e fle - p
E . 2 /./'/
£ 10 e £ 4
T / —
S 8 — T /
6 — 2 2
2 | O | 1 | 1 1 |
0 ‘ ‘ : ‘ : ‘ 20 25 30 35 40 45 50 55
20 25 30 35 40 45 50 55 VDD (V)
VDD (V)
loL vs. VDD (Drive = Normal) loL vs. VDD (Drive = Low)
35 9 y!
30 ||+ PAOIPA3IPA4/PB2IPBS5/PBG 8
——Others 7 [ =t ~
25 . 6 ~
< 2 < 5 e
£ s . Ey -
2 10 el 3 3 /./J/
5 T,/'/'.//’, 2 !/
1
O L L : . . . O | | | | | 1 |
2025 30 35 40 45 50 55 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
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14.15. HEHBEFR(PD)S5E HBER(PS) LA

stopsys power down current vs. VDD
14
12 —e—stopsys
—~ 1.0
S o0s -
[
5 04 A
O v
0.2
OO 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
4.0
3.5 —e—stopexe / ’
< 30
2 25 /
s 20 .
= 15
3 10 —
0.5
OO | | | | | |
20 25 30 35 40 45 50 55
VDD (V)
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15.18%

i,

Gilc) # B
ACC Zn#% (Accumulator %5 )
a Zn#s (Accumulator 7EFEF B IRERRF )
SP HER AR
FLAG br G AT A A
I BT Hr
& 2% AND
| 124 OR
— 5y
" 58 OR
+ n
— ik
~ NOT CGZH#HAM, 1 #MD
T 2 M
oV Bt (2 *MCR G A R E D
T (MRFIBFEHBITTRIEAERZ 0, RMREN 1)
C A (Carry)
AC B IEAL A7 & (Auxiliary Carry).
10.n TAFAAL
M.n WA iFShkfE address 0~0x3F (0~15) (KA E
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15.1. ELEE
B Thee A% |z|C|AC | OV

Bl Py

mov a, | mov  a, Ox0f; a < Ofh; 1 |-1-| - -
mov M, a mov  MEM, a; MEM < a 1 |-|-] - -
mov a, M mov a, MEM; a« MEM;34 MEM RNZER, kLl Z w8 A 1 |Y|-] -] -
mov a, |0 mov a,pa; a<« pa;X4pa NER, brEA Z S EAL 1 |Y|-] - | -
mov 10, a mov pb,a; pb<—a; 1 |-]-] - -
Idt16 word Idt16 word; word < 16-bit timer 1 |-|-] - -
sttl6 word sttl6 word; 16-bit timer «— word 1 |-1-1 - -
idxm a, 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; T -
popaf popaf;, sp<«sp-2; {Flag, ACC}« [sp]; 1 |Y|Y|Y|Y
HERBHRKES

add a,l add a,0x0f; a«a+0fh 1 |Y|IY|Y|Y
add a, M add a,MEM; a<a+MEM 1 |Y|IY|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 Ofh] ) 1 |[YIYIY|Y
sub a, M sub a,MEM; a«< a-MEM (a+[2'scomplementof M]) 1 |YIYIY|Y
sub M, a sub MEM,a; MEM «— MEM - a ( MEM + [2’s complement of a] ) 1 |[YIYIY|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 lYlY|Y |Y
subc a subc a a<—a-C 1 |Y|Y|Y]|Y
subc M subc MEM; MEM <~ MEM-C 1 |Y|Y| Y |Y
inc M inc MEM; MEM < MEM +1 1 |Y|Y|Y!|Y
dec M dec MEM; MEM « MEM -1 1 |Y|Y|Y|Y
clear M clear MEM; MEM <0 1 |-1-1 - -
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Be Thee A |z|C|AC | OV
BALZH KBS
Sr a,
o & a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C «— a(b0) 1 - T
SIrc a,
e el a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0) 1 ]- T
sr MEM;
st M MEM(0,b7,b6,b5,b4,b3,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), 1 |- -] -
C — MEM(b0)
src MEM;
src M MEM(c,b7,b6,b5,b4,b3,b2,b1) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 |- -] -
C — MEM(b0)
sl a;
sl a a (b6,b5,b4,b3,b2,b1,b0,0) — a (b7,b6,b5,b4,b3,62,b1,b0), C — a (b7) 11- T
slc a;
slca a (b6,b5,b4,b3,b2,b1,b0,c) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7) 1 - T
sl MEM;
sl M MEM (b6,b5,b4,b3,b2,b1,b0,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 |- - -
C — MEM(b7)
slc MEM;
slc M MEM (b6,b5,b4,b3,b2,b1,b0,C) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), 1 |- -
C — MEM (b7)
swap a;
swap  a a (b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0) 1 - T
BHREHEEKES
and a,l and a,0x0f; a« a&O0fh 1 1|Y - -
and a, M and a, RAM10; a <« a&RAM10 1 |y L
and M, a and MEM,a; MEM « a& MEM 1 |y L
or a,l or a,0x0f; a<«a]0fh 1 |y -
or a,M or a MEM; a<a|MEM 1 |Y S
or M, a or MEM,a; MEM «a|MEM 1 ]y - -
xor a, | xor a,0x0f; a«a”0fh 1y ]
xor 10, a Xor pa,a; pa<a’pa; 1 |- - -
xor a,M xor a,MEM; a<a”RAM10 1 |y S
xor M, a xor MEM,a; MEM « a”™MEM 1 1y ; i}
not a not a; a«< ~a 1 |Y - -
not M not MEM ; MEM «— ~MEM 1 |Y - -
neg a neg a; a<all2%My 1 |y |-
neg M neg MEM; MEM « MEM {2 #M5 1 |Y - -
comp a, M |comp  aMEM; %X T(a-MEM), JFEERRELL Flag 1 |y
comp M,a |comp  MEM,a; %%F(MEM-a), JHikZEkrElr Flag 1 |y
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B The JA# |z |C |AC |OV
fria RS
set0 10.n set0 pa.5; PA5=0 1 |-|-] - -
setl 10.n setl pb.5; PB5=1 1 |-|-] - -
setd M.n set0 MEM.5; MEM {7540 1 |-1-1 - -
setl M.n setl MEM.5; MEMA{i5 A1 1 |-1-] - -
swapc [10.0; C—10.0,10.0—C
swapc 10.n | % 10.0 &t BNz, HEAiArE C Rk £ 10.0 f) 1 |-yl -] -
249 10.0 2 A MIAL, 10.0 RS KO B A7E C
FHBHKEL
ceqsn a, | ?Fgg;g=0xa515o,)ifm2r; “gigfo erro:’/;lEl\::)F;lU,?i(r:LoMEMe’:ror; LI2iYiypy v
cegsn a,M |cegsn a, MEM; f{R#la=MEM, BEidF e 1/2|Y|Y
cnegsn a, M |cnegsn  a, MEM; f{Ei a#MEM, Bkid T —A4ME4 1/2|Y|Y| Y |Y
cnegsn a,0xb5; inc MEM ; goto error ;
cneasn a1 | iy a#0x55, then “goto error”; #1, “inc MEM”. ziYyiypy |y
tOsn 10.n tOsn  pa.5; IR PA5 & 0, Bkid F—1 54 1/2-|-| - | -
tisn 10.n tisn  pa5; MR PAS 21, Bkt N —AME4 1/20-|-1] - | -
tOsn  M.n tosn MEM.5; WiH MEM (125 &2 0, Bkid F—/4ME4 1/2|-|-| - | -
tlsn M.n tlsn MEM.5; WH MEM 625 &2 1, Bhid F—4ME4 1/2|-|-| - | -
izsn a izsn &, a <« a+1, #a=0, Bl T 14 1/2|Y|Y| Y |Y
dzsn a dzsn a; a « a-1, # a=0, BkLF 1S 1/2|Y|Y| Y |Y
izsn M izsn MEM; MEM <« MEM+1, # MEM=0, Btid F—"1 464 1/2|\Y|Y|Y |Y
dzsn M dzsn  MEM; MEM « MEM-1, # MEM=0, #kid F—"4E4 1/2(Y|Y| Y |Y
AGEHIREL
call label call functionl; [sp] « pc+1,pc « functionl,sp «— sp+2 2 |-|-] - -
goto label goto  error; BkE| error FFAREHATRE Y o |-|-] -] -
ret | ret 0x55; A< 55h ret; 2 |-|-]| - ;
ret ret; sp «—sp-2 pc «[sp] 2 |-|-| -] -
. reti; MW IR S5 B IR 0] 3 R .
ret TERCAG AT 2 I 4P g 130 o I
nop nop; RALTHAR 1 |-1-1 -1 -
pcadd a pcadd a; pc <« pc+a 2 |-1-] - -
engint engint, FWTERATIES] FPPO, LAEREHT R Wi R4S 1 |-|-] -1 -
o disgint ;
disgint %3] FPPO ) i SR S, Toidkdb AT kIR S5 il el Al
stopsys stopsys; {5 1L RGN AIL A R 5t 1 |-1-1 -1 -
stopexe stopexe; (FERGM B, (HEVIIRRFR G SR TAE 1 |-|-] -] -
reset reset; ELIEAEHL 1 |-1-1 -1 -
wdreset wdreset ; RAIE 14 1 |-1-1 -1 -

Page 76 of 76




	修订历史
	使用警告
	1.  单片机特点
	1.1. 系统特性
	1.2. 系统功能
	1.3. CPU特点
	1.4. 订购/封装信息

	2.  系统概述和方框图
	3.  引脚分配及功能说明
	4.  中央处理器 (CPU)
	4.1. 存储器
	4.1.1. 程序存储器 (ROM)
	4.1.2. 数据存储器 (SRAM)
	4.1.3.  系统寄存器
	4.1.3.1.  标志寄存器(FLAG)，地址 = 0x00
	4.1.3.2. 杂项寄存器(MISC)，地址 = 0x08


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

	4.4. 程序选项Code Options

	5.  振荡器和系统时钟
	5.1. 内部高频振荡器和内部低频振荡
	5.2. 外部晶体振荡器
	5.2.1.  外部晶体振荡器控制寄存器(EOSCR)，地址 = 0x0A
	5.2.2. 外部晶体振荡器的使用及注意事项

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

	5.3.2. 频率校准
	5.3.2.1.  特别声明

	5.3.3. 系统时钟切换


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

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

	8. 中断
	8.1. 中断允许寄存器(INTEN)，地址 = 0x04
	8.2. 中断请求寄存器(INTRQ)，地址 = 0x05
	8.3.  中断缘选择寄存器 (INTEGS), 地址 = 0x0C
	8.4. 中断工作流程
	8.5. 中断的一般步骤
	8.6. 使用中断举例

	9. I/O端口
	9.1. IO相关寄存器
	9.1.1. 端口A数字输入启用寄存器(PADIER)，地址 = 0x0D
	9.1.2. 端口B数字输入启用寄存器(PBDIER)，地址 = 0x0E
	9.1.3. 端口A数据寄存器(PA)，地址 = 0x10
	9.1.4. 端口A控制寄存器(PAC)，地址 = 0x11
	9.1.5. 端口A上拉控制寄存器(PAPH)，地址 = 0x12
	9.1.6. 端口B数据寄存器(PB)，地址 = 0x14
	9.1.7. 端口B控制寄存器(PBC)，地址 = 0x15
	9.1.8. 端口B上拉控制寄存器(PBPH)，地址 = 0x16

	9.2. IO结构及功能
	9.2.1. IO引脚的结构
	9.2.2. IO引脚的一般功能
	9.2.3. IO使用与设定


	10. Timer / PWM计数器
	10.1. 16位计数器 (Timer16)
	10.1.1. Timer16 介绍
	10.1.2. Timer16控制寄存器(T16M)，地址 = 0x06
	10.1.3.  Timer16溢出时间

	10.2. 8位PWM计数器(Timer2,Timer3)
	10.2.1. Timer2、Timer3相关寄存器
	10.2.1.1. Timer2分频寄存器(TM2S)，地址 = 0x17
	10.2.1.2.  Timer2控制寄存器(TM2C)，地址 = 0x1C
	10.2.1.3. Timer2计数寄存器(TM2CT)，地址 = 0x1D
	10.2.1.4. Timer2上限寄存器(TM2B), 地址 = 0x09
	10.2.1.5. Timer3 计数寄存器(TM3CT)，地址 = 0x33
	10.2.1.6.  Timer3 分频寄存器(TM3S)，地址= 0x34
	10.2.1.7. Timer3上限寄存器(TM3B)，地址 = 0x35
	10.2.1.8. Timer3 控制寄存器(TM3C)，地址 = 0x32

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

	10.3. 11位PWM计数器
	10.3.1. PWM波形
	10.3.2. 硬件和时钟框图
	10.3.3. 11位PWM生成器计算公式
	10.3.4.  11bit PWM计数器相关寄存器
	10.3.4.1. PWMG0控制寄存器(PWMG0C)，地址= 0x20
	10.3.4.2. PWMG0分频寄存器(PWMG0S)，地址= 0x21
	10.3.4.3. PWMG0计数上限高位寄存器(PWMG0CUBH)，地址= 0x24
	10.3.4.4. PWMG0计数上限低位寄存器(PWMG0CUBL)，地址= 0x25
	10.3.4.5. PWMG0占空比高位寄存器(PWMG0DTH)，地址 = 0x22
	10.3.4.6. PWMG0占空比低位寄存器(PWMG0DTL)，地址 = 0x23
	10.3.4.7. PWMG1控制寄存器(PWMG1C)，地址= 0x26
	10.3.4.8. PWMG1分频寄存器(PWMG1S)，地址= 0x27
	10.3.4.9. PWMG1计数上限高位寄存器(PWMG1CUBH)，地址= 0x2A
	10.3.4.10. PWMG1计数上限低位寄存器(PWMG1CUBL)，地址= 0x2B
	10.3.4.11. PWMG1占空比高位寄存器(PWMG1DTH)，地址 = 0x28
	10.3.4.12. PWMG1占空比低位寄存器(PWMG1DTL)，地址 = 0x29
	10.3.4.13. PWMG2控制寄存器(PWMG2C)，地址= 0x2C
	10.3.4.14. PWMG2分频寄存器(PWMG2S)，地址= 0x2D
	10.3.4.15. PWMG2计数上限高位寄存器(PWMG2CUBH)，地址= 0x30
	10.3.4.16. PWMG2计数上限低位寄存器(PWMG2CUBL)，地址= 0x31
	10.3.4.17. PWMG2 占空比高位寄存器(PWMG2DTH)，地址 = 0x2E
	10.3.4.18. PWMG2占空比低位寄存器(PWMG2DTL)，地址 = 0x2F

	10.3.5.  带互补死区的PWM波形范例


	11. 特殊功能
	11.1. 比较器
	11.1.1.  比较器控制寄存器(GPCC)，地址= 0x18
	11.1.2. 比较器选择寄存器(GPCS)，地址 = 0x19
	11.1.3.  内部参考电压 (Vinternal R)
	11.1.4.  使用比较器
	11.1.5.  使用比较器和Bandgap参考电压生成器

	11.2.  VDD/2偏置电压产生器

	12.  仿真注意事项
	13.  烧录方法
	13.1. 普通烧录模式
	13.2. 限压烧录模式
	13.3. 在板烧录（On-Board Writing）

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

	15.  指令
	15.1.  指令表


