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2. BRGMEBRFITTAEIE .. ..o e ettt 8
I 1 = g L R 9
O 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 SR 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

ST~ X 1Y AT OR PR 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 =2 - v 26
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
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SR T S R 7 OO 31
ST T ) 2R e el T SRR 31
7@ ST 32
T (O I B = SRR 32
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10.1.2. Timerl6 hﬁa PFAERE(TLIOM), HIHE = OX0B ... 37
0T e T T Y=Y T A TP 38

O T I A =AYV IR o T =Tz 21 =Y ) 38
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 39
10.2.1.1. Timer2 734 ai A7 45(TM2S), HIHE = OXL7 coveiviieieiiecece e 39
10.2.1.2. Timer2 #2547 25(TM2C), HIHE = OXIC oo 40
10.2.1.3. Timer2 iH & fE25(TM2CT), il = OXID oovieiececceeeeeeeeeeee e 40
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1. BEPUR A
1.1. RE4eH

*

*
*

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)
HERTERERSFER - "HERER

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

* 6 00
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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,
WA DA a4 T e 4 75 B AN R4 .

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 i A — AN Lb i 28 ANBRE) LCD [ VDD/2 i B H s AE il 2

- 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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8 fr MTP 10 K% 84 B-H1

3. 5l EC RS 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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—

2| O\ KFEkThEe
ZHR \ o AR SR |
/o | b | mmE | 5% Hh e PWM VDD/2 s | SR Fex
PAO v v N CcoO PGOPWM COM2 INTO
TM2PWM
PA3 \ v N CIN- PG2PWM COM4 N
PA4 v v v SINN+ PG1PWM COM3
PA5 | v v PG2PWM v v
PA6 | v v v v
PA7 N \ N N
PBO v v N com1 INT1
PB1 v v N
TM2PWM
PB2 v v N PG2PWM
PB3 | V V PG2PWM
TM2PWM
PB4 v v v PGOPWM
TM3PWM
PB5 v v N PEOPWM
TM3PWM
PB6 v v N CIN- PG1PWM
TM3PWM
PB7 N N N CIN- PG1PWM
VDD N
GND N
1. FrE 1O 51 ER A MRk 2% AN ; CMOS H & FEHEN .
- 2. HEGIIVE N PWM S o TR, 310 ThEg Eahis A .
3. 24 PAS 5| L E iR, ST R EEPITIRE I RS, 155 33Q R,
4. 15 ELAS AT PG2PWM #i H % PAS.
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')” PADAUK 8 fir MTP 10 KT B J5 1

4. YA (CPU)
4.1. TR

4.1.1. BRFES (ROM)

PFC154 TR 7 At geic iz i & MTP (W 2R gwFE) , FRABEYE (8. HiE. BHRMPR AL A
BHATHIRE T4 . PFC154 MEFFMEss B8N 2KW, TR 1 Fiw.

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. BIEAFHESE (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
W] DA R A BOT s B IR BT, DUSHERR A 25
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-
PADAUK 8 fif MTP 10 KR B ML
4.1.3. RGHHFH
PFC154 ()& fEas ik 25 (8] 5 8 F G258 . MTP #2525 (8] =& HARMAL . DR /& PFC154 % 2817
TR RE R ] A IR
+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG - sSP CLKMD INTEN INTRQ T16M -
0x08 MISC TM2B EOSCR | IHRCR INTEGS PADIER PBDIER -
0x10 PA PAC PAPH - PB PBC PBPH T™M2S
0x18 GPCC GPCS - - TM2C TM2CT - -
PWMGO | PWMGO PWMGO PWMGO
0x20 | PWMGOC | PWMGOS PWMGL1C | PWMG1S
DTH DTL CUBH CUBL
PWMG1 PWMG1 | PWMG1l | PWMG1 PWMG2 PWMG2
0x28 PWMG2C | PWMG2S
DTH DTL CUBH CUBL 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 445 %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 257 77 2%
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'j;_ PADAUK 8 fir MTP 10 K& & L

4.1.3.1. IFEFFR(FLAG), Hihk =0x00

Ao | WIRE | WIS #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 G IS 520 B bR shift $54 520
0 - WIS | Z (F) . WDKK EN 1, YRR EEHENSEEL 0; SNEHEE.

4.1.3.2. RUGIFFB/MISC), Hihk =0x08

fr | ¥I%RfE | BIB i 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. FuHR
BRGS0, 2 AR A7 6k 2 4 VR B 5 61 R AF U 7775 . BTl i e fit s, AR DL
KL ERHRTRAT, XA LLE L) B A T i KAk . PFC154 R A% 2% 128 =i 4 BB 0 Al LA )4 7 =X
RKAFHL
T4k R fEE AE RAM [X [f] 0x00 £ Ox3F Z5[H] .

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. HRRIREFFFER(SP), Hibk = 0x02

£ | WIshME | WS # R
HERRFRET 21708 L A AT HEARRED, BUS A LL I AR AR A . TR O B AR A O
. IR TR 16 1.

7-0 - ]
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4.4. FEFF%T Code Options

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

briAll B i BA
Enable MTP %% 7 /1 8 words
Security X ; o
Disable (BRiA) | MTP WA, 25 nl DLl st
4.0V #%# LVR = 4.0V
3.5V %% LVR = 3.5V
3.0V ## LVR = 3.0V
2.7V ##E LVR = 2.7V
VR 2.5V (B ## LVR = 2.5V
2.2V ##E LVR = 2.2V
2.0V ## LVR = 2.0V
1.8V % LVR = 1.8V
_ Low 1O fir thi FLIAL AR AR B
Drive Normal CBRIA) | 10 4t it iF 6 3
All_Edge (BRIA) | 7E_LTFATT B b s AT fk o 0 W
Comparator_Edge Rising_Edge TE B LR 28 Mk o v T
Falling_Edge TE N B P e ik i Hp
Disable (BRiA) | Lhi#d%i A #=H PWM
GPC_PWM N X X
- Enable Eb A s dr H 45 SR 4% ) PWM (1 2R AN SR
%4 PWMGOC.0 = 1,PWMGO Hf4J§ = 16 Mhz
16MHz (BRIN) | 24 PWMGI1C.0 = 1,PWMGL 4 = 16 Mhz
24 PWMG2C.0 = 1,PWMG2 45 = 16 Mhz
PWM_Source 4 PWMGOC.0 = 1,PWMGO 4 = 32 Mhz
39MHz 2 PWMG1C.0 = 1,PWMG1 Hﬁ%ﬂlﬂ?ﬁi =32 Mhz
4 PWMG2C.0 = 1,PWMG2 4 = 32 Mhz
(i AR
4 TM2C[7:4] = 0010,TM2 Isf4d5 = 16 MHz
16MHz (Rl i: TM3C{7:4} =0010,TM3 Hi";‘i}; =16 MHz
TMx_Source 24 TM2C[7:4] = 0010,TM2 Hf4Ji = 32 MHz
32MHz 4 TM3C[7:4] = 0010, TM3 4 = 32 MHz
(i AR
6 Bit (B é. TM2S.7 = 1,TM2 PWM 6;‘##}27’3 6 1%
2 TM3S.7 = 1, TM3 PWM 73385 6 £
TMx_Bit 4 TM2S.7 = 1,TM2 PWM 43883 7 4t
7 Bit 2 TM3S.7 = 1,TM3 PWM 2380y 7 i1
(i BBASHR)
Disable %= H EMI Ak ik 15
=M Enable (BRIN) | RS B 2B 000R 8 RIS S 4F (1) EMI P RE
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PFC154 - T %k
8 it MTP 10 KR8 F 1

.l
i,

PADAUK

5. PRGN 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 LS 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 JB F B A5 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 2324 IHRC #iZm it GRWRUES] 16MHz) Thit, DLUHCRWG 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 48R A IR A%

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/%k
LP@,&%

' 8 fit MTP 10 KT B F 1

5.2.1. MR RAAIR Y 2 15 B 288 (EOSCR), Hilk = Ox0A

fr | ¥I%GME | /5 # B
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 8 RIE R

BT SRR AR RSN, AN A RS A2 A7 28 EOSCR AH 6 3% 10 th N 1% & FE i 48 LSR5 B I 19 IE 553 .
EOSCR.7 &M B kIR 3% se {455, 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.

i C1 c2 AR A ] x4
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: HSLAFAP S (PMC-APNO13) X W%, JF4E & B ARG s . R A (@ R IR 85 1)
FREAE. %A GE. PCB IEHR B IRH . B0 PCB A a A& BEAFSE T R, 36 ) 18 e 4R mAs
IR, FA AR 5T

il FH AR IR 2RI, A 3 6 UK Y T R 3 4 RS R IR TR o AR IR [BDRE R TR R L B 7 AR
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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PADAUK 8 fiz MTP 10 KRB B L

S

void FPPAO (void)

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

$ EOSCR Enable, 4Mhz; / EOSCR = 0b110_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, ARIERGEADASEAIRMEE, 20 RN ARG a5 Cog ek M.

5.3. A% 41 5 IHRC HiFR#E
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; KAELH BIAFIMIIA, @5 L 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)v%%

PADAUK 8 fiz MTP 10 KRB B L

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 #:#E%] 16MHz, CLK=ILRC
o Disable B Bz IHRC A%, CLK &

% 4: IHRC SFRHEIE I

T S REAFRFET T, PFC154 ASFEHPIRE:

(1) .ADJUST_IC  SYSCLK=IHRC/4, IHRC=16MHz, Vop=5V
FFHLE, CLKMD = 0x14:
a. IHRC MRHEAAR Ny 16MHz@Voo=5V, Ji H] IHRC [ {5k
b. &% = IHRC/4 = 4MHz
c. BEIVABAEM, B ILRC, PAS5 ZTEMA

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

a. IHRC IR YESZE N 16MHz@VDD=2.5V, & IHRC [k

b. Z%m4P = IHRC/8 = 2MHz
c. BEITMHEM, BHILRC, PA5 ZEMARBRI

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

JFHLJG, CLKMD = OXE4:

a. IHRC MRS HES 2 )y 16MHZz@Vop=5V, 15 H IHRC Ffifi 45 e
b. &4i4f =ILRC

c. BIV#ER, J3H ILRC, PAS EEH A

(4) .ADJUST_IC DISABLE
JFHLJE, CLKMD FF8I%A A (BAR e -
a. IHRC A i#EF+ H. IHRC HE {2 F
b. &4kt = ILRC B¢ IHRC/64
c. HIMBIEH, JEH ILRC, PA5 Z7EH AR
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Lem%

' 8 fit MTP 10 KT B F 1

5.3.2.1. 4RI

(1) IHRC HRIE#AERAE I1C Besg N i T

(2) IC BWHEPE (AL RZ COB HRER) MR ESX IHRC A —E#m . wRHFE IC & L
IEAPRIRTEAT RS, RJE R RIEARE, WIATREE AR IHRC KR (RS 1 RS TR, TR 15 L R AR
LA G —1L,

(3) LR AEE K AELEH A COB s R A AT & FARBE(QTP) AT o VoL T & AR AN X A %6 b H
HURE 15 00 61157

(4) R 3 52037 — B kMR R, 103 IHRC 1 H 4R 5 0.5%-1%/4 41, 235 IC ) IHRC
SR FE I H bR E

5.3.3. REH Bl
IHRC KHfE)5, &t CLKMD #4785, PFC154 RGN 4P nl LABE =/ IHRC, ILRC 1 EOSC 2 [al{]
. [BBFER, AAIFEY# RGNS E FEREENSHERA . G WA REETI#HE] B IR, Rz
ARG PRI E] B, ARG A KB, 1525 IDE: “@HTFM “IC NME" “BEHRNE" “CLKMD”.

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

Il RGE4HA ILRC
CLKMD.4 = 1; Il 5$TH IHRC > W MRS HLTILRES

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

] 2: RGHEN A IHRC/4 Y)4: 3] EOSC

Il REGE4N IHRC/4
OXBO:; // V¥ EOSC, IHRC AREEXHEH
0; /I IHRC A PAfEIX E{EH

CLKMD
CLKMD.4

5l 3: RGN IHRC/8 Y45 IHRC/4

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

Bl 4. mEGvraebl, R R DI oA 5 A JER IR 7

Il RGN ILRC
CLKMD =  0x10; /I ABEM ILRC ¥1#:3] IHRC/4, [N X%HA ILRC R 2%
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'j PADAUK 8 iz MTP 10 K& B L

6. BAL

5|2 PFC154 EMRIEEA TR . LHENS. LVR BN, FHI VN EEELF PRSTB 5| MEMN. —HE
NRA, PFC154 HIFTH Zi A s g B VBRI RS EHRS), B HEESSBEL 2 Hulk 0x00,

i o"’

R LHEEAE LVR A7, % VDD KT Vor (BUERAFHIE) , BUEAF s i ER 2 pOR e, (HAEE
# LS SRAM iR, W CR s #7 VDD /T Vor, Bl AP 8 B R IEA T 2 IPIRAS .

SRIM, A REAZE R PRSTB 51 IS WDT B i fr, HHs A7t % 1 {E 1 1 fR B

6.1. EEEHI(POR)

FEHLEF, POR(Power On Reset) & H T &7 PFC154, i 7 EuE 3 frw. A2 - i E g E
EE, EREAR, VDD BEUHRIEE Veor ERL o KA EHEAIN, PFC154 Hdli /A% e AL T
ANt HPIRAS o

/
VDD -

t
PORLbGE ||

FEFF AT

K 3. LB P
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| ¢ PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

6.2. IRKEEEZEAL(LVR)

47 VDD FEZMKT LVR(Low Voltage Reset) L L /K -, RG24 LVR Eh, HiEFEWME 4. 4 LVR &
Ay, PFCL154 ¥ 7 a5 (AL T A e IR

i,

o
T
=
2

4: LVR BNl FH

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
€ LAF. T2 TAEMR . A R LVR ZKFise g il

R VDD LVR
8MHz > 3.5V 3.5V
4MHz > 2.5V 2.5V
2MHz > 2.2V 2.2V

#£5: LVRiEZS%, S5R40%. VDD Z[EKR

(1) RAEHIC EFEE, ®ELVR (1.8V ~4.0V) A2H.
(2) AT LA 2 B 74 MISC.2 24 165 LVR K P, (H IR A FR Voo fESAR TAEHRELL L, & IC Wi TAEAIE

Wi o
(3) fE4 ik 1 stopexe i HLIEE stopsys T, LVR DJRE AL,
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PFC154 - TMV%%

PADAUK 8 i MTP 10 ZREI B F {1
ZR TR (MISC), Hilk = 0x08

£z VIGHAE 5 B

2 0 RE EF LVR IhEE. 0/1: jBH / &H
& [ 1FT ShAE e B TR ¥ e
00: 8K /™ ILRC K44 & H#A

1-0 00 RE 01: 16K A ILRC K4f E

10: 64K /N ILRC F4H E#A
11: 256K 4 ILRC B4t & #A
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PFC154 - T)v%%
PADAUK 8 fir MTP 10 8&L 8 -4l

6.3. B 1B H B L

ET TR —AN e, HerehJEskE ILRC, FrblY4 ILRC £FHR, B 1tasdkst. ILRC Q%A heH
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 4745 MISC[L:0] "l i B VU Fh AN [F] (& T IR s 1], R CLKMD. 1 A] LR P& 11 ThRE 1 .

IR ] 2 AF 25 (CLKMD), #i3k = 0x03

iz HIGE1E BEI5 # R

) L e WIEM RC RT3 ThRe. 0/1: ER/BH
T | HILRC EMR, BIIAHARYK

1 1 BI5 EIRThEE. 0/1: ERIEH

0 0 BI5 5/Jl PAS/PRSTB Ihg. 0/1: PA5/PRSTB
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® PFC154 - Tk
'j PADAUK 8 iz MTP 10 K& B L

6.4. SMEFEHL(PRSTB)
PFC154 S FF 4N ArThaE, HAMEE A5 S PAS JEZ[E—AN 10 3 0. 8 AN AL Th g 2
(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 ‘ ‘ ‘ ‘ \

FEFF AT

tSBF’ —

»

A
A

6: SIS LA DG
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PADAUK 8 it MTP 10 ZRE4 & {1

7. R TAEER

PFC154 F =AW ff e X ER, 35900

)
&)

1EH TARR
HLE A F AR

(3) AR

1B TAEAGE BT ThREHD IE 5 1847 IR
4 R (stopexe) /& 75 PR T AE B H. CPU (R IF7E BE RS AT LGk SE T /R IR
i A5 5 (stopsys) & I RIR FE T A L 7.

A HUR S OE 5 7 R 7 MR 1 R L A, 49 B SR AR AR IR T AR ) R HAR D 5 ZEe i i) R e b A A

7.1. B HHEK(“stopexe”)

i/ stopexe $RL AT I, WA RGBS, HRIA RIRG S BRER GRS TR, frA 345 CPU
REAFIEHATIE S o FA SIS 51 1 2R e R W] AL B R WLk 22 1 138 AT .

A AR PRI 2 0 R R

)
)
3
4
®)

(6)

IHRC FIRZ e i be: a2k, W ewiaH, SRS R FREIR.
ILRC k% aefiith: WZUORHFE H, Mefiin 5 25 ILRC JH3).
ARG B =, ik, CPU 1 IEHIT.
MTP {7 fi# &84 5 A«
Timer TFEEs: #5 Timer TR IR eI — 2R G b ml AR B BB 3% 2SS Eei 45 B, U] Timer 211
i B, R . (M, Timer 24 Timerl6, TM2, TM3, PWMGO0, PWMG1, PWMG2)
G AL SR <

a.10 Toggle Mafi: 10 EHFH AR T I HLSFAR e (PxC firsg 0, PxDIER fiis& 1)

b.Timer Mafi: WIRTTHEE (Timer) RS EPIEA R KRG B, W ST B BB B, RESPIRE.

C. LB aemi . (6 LA A e iR, TR # 2 GPCC.7 N 15 GPCS.6 M 1 Kk i Lk 2% e i 1 Bt -
HiEVER: N 1.20V Bandgap £ ML ANE F T LR 28 e BE T e

LU+ /2R H Timerl6 Skl 245 X stopexe f144 L

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

STT16 count;

stopexe;

HTimerl6 FI¥IEE{E N 0, 7F Timerl6 iH40 T 256 /N ILRC N85, REUK M,
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')” PADAUK 8 fiz MTP 10 KT B J5 1

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 IEAT, N T FRRIIRE, HEAREEZ AT, AW 1O SIS AR 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 R (stopsys) I BIEEI (stopexe)EMMEIRKIZ 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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PADAUK 8 fiL MTP 10 8&L 8 54l

l'?“'

ail i

PFC154 A 7 /Ml A IR PAO « PBO, i1##%HIKiJs Timerl6. Timer2. Timer3. PWMGO, Lt
By FIEAE R 25 7. AR WG RIFET B R W A B B S BT I R SR bR A
A E A7 ) LRl S 27 A7 38 INTRQ TEE . A Wi sRbs B B AT DU B FHR SR B simi & e imif 2,
XL T 0 27 A7 45 INTEGS i E o FrA i Wi SR IF 55 7875 B engint 482456 OF 4R o kg,
PAR A disgint $64 (ARl 15 e .

T WTHE R R S B A A, Fthhk thERR T A7 A SP fae . th TR IMEER 2 16 M50/, HERRZif7a% SP
fir O Riff4F 0o Wb, I AT LA pushaf 154776 ACC AR & 2777 s HME BIHERS, DAL AE ] popaf 45 - KHE A
RIS ) ACC RIbR EZFAE 8t o BH THER 5 HAR A7 3535, 76 Mini-C #55X, AT B 58 Hgn DERE T 224
TEV Gt sl AT 5 SCHERRIRERS, P AT e HEAL B, DAB ik i 5%

FErP I AR SRR, T DO B AR A7 A INTRQ H1E P I A AU

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

- ovent INTEN.1
» detection| INTRQ.1

INTEN.O

PAO event I

A 4

HJ

detection| __INTRQ.0

7. rhIT A AE
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PFC154 - T %k
PADAUK 8 fir MTP 10 8&L 8 -4l

.l
i,

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 | 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

B/'5 | A Timer16 i i, 0/1: 15 /A H
1 - | W5 | HAM PBO M . 0/1: =R

0 - | BS | EHM PAO [T, 071 R H

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

b |WIEME | BB R

7 5 | Timer3 (s K, SO B EADIF BB E. 01 AZORAGR
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 S % 0/1: AZRAER

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

JER: INTEN, INTRQ BAHHIMGE, FrUAZMEMHPWHT, —EZREFZREHE. B INTEN A 0, INTRQ ERE
B rp W R AR IR AR
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PADAUK 8 fir MTP 10 KB 1l

8.3. PUTLEFEHFFR (INTEGS), Hiht =0x0C

b
H
i,

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

1: FREZE R

PBO Hkr ik £

00: BTGNS FEZHIE 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. BT T/ERE

—HRA A, HAAR TARRAELT

(1) RPN B Z 70 2] SP 2947 3R 8 I HERR APl 45
(2) i) SP KT SP+2.

(3) “&fRHhlk A Bl

(4) K MHbhE Ox010 FRHUF —%464 .

e E, A reti SR BIBEA AR, HBAAR TARRIZM T

(1) M SP ZiAF44R & AR A7t 25 B Sl IR R 7 H B .
(2) HH) SP KB EHT N SP-2.

(3) &Rl AzhE .

(4) F—5A8 202 AT R e 4
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PADAUK 8 fir MTP 10 KB 1l

8.5. FHWTHI— B IR

AIR L W INTEN 4748, JFJE i ZE 00 A i 42 1 4 .

W 2: 1ERR INTRQ #1745 .

A3 ERFH, A engint 184 S HARHED fLVE CPU [ B Ifg.
SR A SReplb. PR, BT .

SIS MW R RUT R, REERT

+ P
H
i,

B PR AL TR, TT{E T pushaf 154K 1R7E ALU Al FLAG F7#e8d, JH7E reti 201, {1 popaf
EAHEE. —MPBWT:

void Interrupt (void)  // HliRAJE, BRI PR,

{ Il B8k disgint #PRE, CPU A& R il
PUSHAF;
POPAF,;
} Il REHENIEN reti, EEIAT reti 5254 H 3K R 2 engint FPIRAS

* FEEREFFH, AIEH] disgint 454 ST A k.

8.6. 3 FH - iré41

il P 3 AL TR A2 0 (R HEAS A i & LAORAE R 0 B, — P T A B 5279, PIZOh IR 2200715, Rl
FIR IR IS 1 T Ab B b b, EVER, ALERh WAL pushaf /2 75 EE YA T HERR A7 G 4

void FPPAO  (void)
{
$ INTEN PAO; /I INTEN =1; 24 PAO #EA72AE, 774 ik
INTRQ = O; Il 7EB INTRQ
ENGINT Il JE R4 R
DISGINT Il 5 4 R e
}
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LB&%% 8 fir MTP 10 K% & H-Hl

void Interrupt (void) I iR 7

{
PUSHAF Il TE6% ALU Fll FLAG Z7E8s
/I T3 INTEN.PAO 7E =R EIATFAIIE, MERIA Al BLAIW INTEN.PAO 25 M 1.
/I 54n:  If INTEN.PAO && INTRQ.PAO) {...}
/I W INTEN.PAO —EEMERRIRAS, #inl LA BE KW INTEN.PAO, AN A AT .
If INTRQ.PAO)
{ Il PAO K e
INTRQ.PAO =0; /I RZUEKRAEX RFIAL (PAO)
}
Il (X:) INTRQ = 0; I AW W TG, AMH INTRQ =0 —RAeHIERR
I RG] RSB RI0 A& AE T A A B R W, = NG B
POPAF /I 5 ALU FIl FLAG Zifias
}
9. /O ¥gH
9.1. 10 MR EF2S
9.1.1. 30 A HFEMAN S HEF 72 (PADIER), #ibk =0x0D
A | VIdRE | B # 2
. | A PAT~PA3 ¥ NFI R 4tMe . 1/0: A 1 15H
7-3 | 11111 | RE

BB 0 I, PA7T~PA3 ARSI, ToidiHI R iE R4 .

2-1 - - | fRE. @5 00,

0 L e JEH PAC BN . RGMIEAIT TR . 1/0: JBH 1 4=
U] AR O B, PAO JoBHMARN . TR R G A B iR

9.1.2. w0 B HFIAN )5 AE 723 (PBDIER), #Hiht = OXOE

A | WishiE | BI5 R

JEF PB7~PB1 ey NI R GiMefig. 1/0: BH | 1EH

7-1 Hn5
OXEE MIRAMI BN 0 I, PB7~PB1 NN, ToiEH KRR R4 .
X
0 e JEH PBO #irfi N RGMEEFIF ik, 1/0: BH 1 {=H

HIXAMLBON 0 I, PBO BN, Toik HIRMelE 2 48 UL AP K oK
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‘j: PADAUK 8 fiL MTP 10 8&L 8 54l

9.1.3. 3w H A B HFFEE(PA), Hitk = 0x10

A | WIMR1E | BIB # R
7-0 | Ox00 | /5 | BHEFAHEM O A

9.1.4. ¥ O A #EHIFFER(PAC), bk = 0x11

fir | ¥gRiE | 8IS Ei I
B A A A AR A o IX SRR A AR FORE SO0 A BEAS AR IR 5] RN i A Al S A6
Ko 071 FN/th

7-0 | Ox00 | /5

9.1.5. 3w A bzt FEE(PAPH), Hilik = 0x12

AL | WIsRME | /5 # B

i 1 PAT~PA3 Rl 294785 . FH ke il 11 b 7 L BEL AR B
0/1: #HIEH

2 — | - - 8. RN O,

v 1 PAO b hr i 25 A7 2%« FHSkAa il v 11 bz i BEL ) A R

0/1: =HIEH

7-3 | 00000 | /5

0 0 BE

9.1.6. ¥ 1 B HIEF 72 (PB), Huihk =0x14

A | WIMRIE | IE # B
7-0 | Ox00 | /5 | $¥s 7572810 1 B.

9.1.7. %50 B ZHIFFR(PBC), Huhk = 0x15

A | WIMRIE | IE # B
Uty 11 B 5 A7 A7 4 o IXSEZF A7 2% F R Sty 171 B BN AH N 149 5] A0 P i N A5 Qs i ) A5
R 0/1: TN/

9.1.8. ¥ K B _hhu =il #4785 (PBPH), Hilk = 0x16

b | WIsRE | I R
B I B R A A Ay o IX SRR AT AR R FORF 3 11 B ARESAH N5 JA)_E 437 v BEL AR 6 e
0/1: f=H/EH

7-0 | Ox00 | /5

7-0 | Ox00 | /5

9.2. 10 £y K Thke

9.2.1. 10 5|5
PFC154 [T E 10 5l I E B MR, W HE 8.
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PADAUK 8 fiz MTP 10 KRB B L

2

RD pull-high latch

&—D a
WR pull-high latch ull-high
latch

—D Q 9 ::kk af
WR data latch Data C PAD

ﬁweak P-MOS

1

RD control latch

WR control Iaich?_

RD Port

Data Bus

PADIER. x or PBDIER. x

Wakeup module

Interrupt module

3

. . Analog Module
{(only interrupt pin

Kl 8: Gl gk i XA 1 K

9.2.2. 10 5| K—R&ThEE

(DB FiHThee:
PFC154 Fir 10 51 B AT g FE B0 K0y A\ BB« (e s i e

Z i s A A7 4R (PAIPB), #5127 745 (PAC/PBC) Al L7 2 il 25 4745 (PAPH/PBPH) % &, &F— 10 5] JAIER o]
DAY FE B A R T RE . 24 51 Il A Ot i N ThRERS, i/ DRI, 15551 PXDIER 27 A7 280 A7 1%L
FHINThAE . A5 AR, 59 E 4 B BH 4 B 3h ok M.

Ar R EE RO 1 R R AR, — R L B B AR AR R U, R ) B A o A
A IME . 3R 7 s PAO HIBCERCE R .

.0| PAC.0 |PAPH.O #id

0 A, WA BRI

1 AN, A5 Ehd

X b, #eAss Eaabl (33 BhifE B3k ED
0

1

S e AL, WA LR HE
AL, A 59 L
*7: PAO WERLE R

Pl |Oo|X]|X|>

Rl |Rr|O|O
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PADAUK 8 AL MTP 10 K& B F 4l

9.2.3.

(2) BEAR MR EETH RE :

W PEC154 TEHIM A MBI, § 3 E T USRS R R S . X T 7 K R 4051 1,
S J5 L B A AR DA J% 577 5% PXDIER AR s

(3) MR H BT D -

210 FEuAN R T 51 B, PXDIER AHM AN B B me B, 25 PAO FRAEN AR T 51 i, PADIER.O

VA &=

(4)BXZhRE ST AT 3% :

Z A5 AT 3@ I T2 7% 00 Drive Sk 1 52 0K 3 L JRURTEE HLUR

10 R 5% %

(1) 10 1ENECTHmN

& 55 10 BABF AR, Vih 5 Vil fHESL, &S TEREARESEZS). 1E2% Vih f/MEF Vil i E.
& NS R BHAE S BEE B . RS S e R AR s, RN E EE

(2) 10 1ENE 75 NFFT FF ML Th g

& | PxC #7745, ¥ 10 #A%IN .

& [ PXDIER %4748, BXTRRIALEEN 1 LLUE AEF A .

& 7Bk PA A R 10 HRHL, PADIER[1:2] 75 B9 % 0,
(3) PAS5 £ PRSTB it A\

& ¥55E PAS NI .

& V5F CLKMD.O=1, f§i PA5 Jy4 PRSTB % A AT .

(4) PAS 1E NN Il K S EE R S i 1%

& UFEE PAS 5K Sk Hi: >33 Q HiFH.
& B EE G PAS fE NI
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PADAUK 8 fiL MTP 10 8&L 8 54l

10. Timer / PWM ¥ 8%

10.1.
10.1.1.

16 frit#2% (Timerl6)
Timer16 4148
PFC154 N & —> 16 A fF 11448 Timerl6, HBIHHEE WK 9.

THEL AR I B th B A7 48 TI6M[7:5 K&+, 1ERTEhEF] 16 AL 1128 (counterl6) 2 /i, T16M[4:3]0] Xy
BT Mo AL B, H+1. 4. +16. +64 SEPUMEDT, 1hiEE RO,

T16M[2:0)H T+ Timer16 fyrh Wi, Hok B T 16 Arit- e nufr 8 RA7 15, 24 1HHds i i, Timerl16
bR . A% RE INTEGS.4, FEFErh WS R ETHs fih & 5l R B fh % o

16 frih#es A e Bk, HEES IR E T DU sttl6 R4, THEEREUE T LU 1dt16 48 A 1E i
BPHAEAT 2% -

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

9: Timerl6 HHHE E

Timerl6 HJiF % E LAE.inc XA . T16M LG =ABCESH, B — NS HUIKRE X Timerl6 [y e,
BoASHHARE L Pids, =S HOE0E H I

T16M 10_RW  0x06
$7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| %—/&¥
$4~3: /1,/4,/16, /64 Il = ANBH
$2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =42H
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PADAUK 8 fir MTP 10 KB 1l

l-?“

| —_,

7] UK RGN 2RO E L T16M 241, il h
$ T16M SYSCLK, /64, BIT15;
I EFE(SYSCLK/64) 4 Timerl6 WPy, & 2716 ANEFERE 4= — I INTRQ.2=1

Il N R 404t System Clock = IHRC / 4 = 4 MHz
/I W] SYSCLK/64 = 4 MHz/64 = 16 uS, #)4 1S F#4:—X INTRQ.2=1

$ T16M PAO, /1, BITS;
Il %FE PAO 24 Timerl6 WH&HJR, & 279 AN ERIF~4—IX INTRQ.2=1
Il BRI 512 4> PAO B 8 7= 4 — IR INTRQ.2=1

$ TieM STOP;
Il 1= 1F Timer16 1%

10.1.2. Timer16 #7285 (T16M), Hihk = 0x06
Ao | ¥IoeE | WIB i AR
Timerl6 W #hik$:

000: {#H] Timerl6

001: CLK RGuH o

010: fRE

7-5 | 000 B |011: PA4 (UMEH)

100: IHRC

101: EOSC

110: ILRC

111: PAO (AhEFAF)
Timerl6 P4 &I 3 A 2% o

00: +1

4-3 00 W5 |01 +4

10: +16

11: +64

bR R AR i AR, AR P T
Timer16 {7 8

Timerl6 fiz 9

Timer16 {7 10

Timer16 {7 11

Timerl16 {7 12

Timerl16 {7 13

Timerl6 {7 14

Timer16 {7 15

2-0 000 S

~N OO o~ W N PP O
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PADAUK 8 fir MTP 10 8&L 8 -4l

10.1.3. Timer16 %5t A8

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 H#88(Timer2, Timer3)

PFC154 WE 2 4 8 it PWM fifif & i 2% (Timer2/TM2, Timer3/TM3), /Nt $as i R —#E, BLREA
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 —————9 TM2CT[7:0]
Cmp, o . :
PAG, & = 1,4, | |1-31 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 KZI 8 H#l

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

FER RS R TR JEI RS R TR SR B8 H R TR
W SN SE It e N
OxFF 4 /. ," \‘\\ OxFF 4 I,” ': Ox3F 4 //l '\
FREERE ¥ oy ¥ s / ' / \
FREESEE , ' LR Em / :
5 1A . _
> > B > 1]
B B B
LEEIL I mmsiE 4 mmsim 4
> i ] ‘ H > I T H L s w
R0 - AR B — ST IERPWMEE, B - 653 HERPWMEES,

11: Timer2 A PWM 8 X a5 &

FEFFIET” GPC_PWM “J&45 B ELik 2% 45 B4z PWM % . dE UL IhER S, 4 LLEas st h 1 1, PWM
feibfmi A v O if, PWM RS 4. & 12 s

MO

PWM Output

Comparator
Output

12: ERECESFEH PWM %

10.2.1. Timer2. Timer3 iS5

10.2.1.1. Timer2 R A8 (TM2S), Hihk = 0x17
| WieiE | W5

# R

PWM 73 2+ o

0: 81

1: 6 e 7 i CHAZFEDT TMx_bit $24))
Timer2 BT 7 A es o

00: =1

01: -4

10: =16

11: ~64

—
HE

drl

00

pinl
d

00000

pinl
d

Timer2 IsHg 3 4 88 .
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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

VEE: 7F ICE #{ H IHRC #i& R Timer2 Eif 25l 4h, 4 ICE {2 T, KiXF|E K
PRI R AN IE,  E R B AR AR SR

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

. | Timer2 #EikHF.
0/1: AN /1 PWM FHz,

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

10.2.1.3. Timer2 TH(&FfFa(TM2CT), Hihk = 0x1D

b | WIRE | W5 # R
7-0 | 0x00 | /5 | Timer2 Erf #547[7:0].
10.2.1.4.Timer2 EFR&FFFAR(TM2B), Hihk = 0x09
b | VIR | W5 # R
7-0 | 0x00 HE | Timer2 LIRZ178%.
10.2.1.5. Timer3 TH¥#F 75 (TM3CT), Hilk = 0x33
b | Wi | WS # R

7-0 | 0x00 | /5 | Timer3 &R #17[7:0].
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j' PADAUK 8 fif MTP 10 K& B #l
10.2.1.6. Timer3 SMA&FF-a5(TM3S), Hbihk= 0x34
b | WI%GE | B # R
PWM 7 #2314
7 0 R5 | 0: 8

1: 6 f7sk 7 i CHIAEA LTI TMx_bit $1))

Timer3 i o A 28

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

10: =16

11: +64
4-0 | 00000 | HE | Timer3 b} &5 Jiids .

10.2.1.7. Timer3 EFR&FFER(TM3B), #Hubk = 0x35

| WigeME | 5 # R

7-0 0x00 HE | Timer3 L[R2 fE88.

10.2.1.8. Timer3 #E#| 5 775%(TM3C), Hihk = 0x32

fr | WIMGME | 5 # R

Timer3 I4hikdt.
0000: &=/
0001: CLK

0011: EOSC

0100: ILRC

0101: th#askt
1000: PAO ( EFH
1001: ~PA0 C( RP&HH)
1010: PBO (_FT7H&)
1011: ~PBO ( FF&EUD
1100: PA4 (TR
1101: ~PA4 CFEEED
HAt: R

7-4 0000 SWi=t

ax IO AT I, E I SRR ST

0010: IHRC =¥ IHRC*2 (HFEF#ET TMx_source 24l

VER: 7F ICE #:H IHRC #:i% Y Timer3 @25t 4, 4 ICE £ T, KiXF|E N

Timer3 % %%
00: 15 fH
01: PB5
10: PB6
11: PBY7

Timer3 k.
1 0 WIE | 0. AR
1: PWM R

| B Timer3 M PEHIH .
0/1: {FHIEH-
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'j' PADAUK 8 fir MTP 10 KB B F 1l

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 iridk i P g
K =TM2B[7:0] : L BRZFAF #8508 BME CHaEdD
S1=TM2S[6:5] : Ti/rMiaiis e (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 fiz 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 -

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

XH,
Y = TM2C[7:4] : Timer2 itk i ep g
K =TM2B[7:0] : LBRZFAF#8 B8 HME 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.

f#H Timer2 F24 6 it PWM &
LR 6 it PWM R, R TM2C.1=1, TM2S.7 =1, % HEERZEA 52 a0 T -

HHBER =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 3T (] 13) H— B3 (Teeiod =B A AR F—NE B 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. TEAEFIRSHER

14 J& 11 f7iHEE: PWMGO IREARRE R . IX AN THEES OB Bh R AT DL IHRC 808 KRG8, 517 3%
PWMGOC HIRiE#FIHE PWM By%n im0 . PWM B 8 B %17 28 PWMGOCUBH 1 PWMGOCUBL #5E,
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 |5zl > L l
- & L Pl e THTIEK
bk & -
PWMGOS[4:0] PWM 2 e fanatll
PWMGOS.7
PWMGOC.0  pwmMcos[s:5] PWM &fir 1,
u PWMGOC.1 Yk FED
HRCIH | v il % » PB4
E— iyl SriiEs o
T | - - 11 PWMIE T4 < PAO
CLK % L4, |77 = i
X g ES 16, 64 1~31
— ﬂ PWMGOC.5 £
PWMGOC[3:1]
\Wr_ PWMGOCUBH PW'\fif?ﬁ
— 3 (=) ﬁ?
S — ER
PWMLBE% (11 ﬁl ’ %{&ﬁzj’go)
wi_PWMGOCUBL] 52 (i) 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 PWM A BRTEAR
11bit PWM AR A 5 2S5 LT B R ARG H
PWM BIHHZ Fewm =  F clock source + [Px(K+1)x(CB10_ 1+1)]

PWM 52t (IA])) = (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 (+Hidkil, 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 AKX FFE
10.3.4.1. PWMGO =] & F78%(PWMGOC), Hiht= 0x20

.l
i,

L Vil | &5 # 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 Ml & 728 (PWMGOS), Hbhik= 0x21
b | WIERHE | W5 # 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 ¥t PR AL & 78 (PWMGOCUBH), Hilik= 0x24
L | BIRE | W5 # R
7-0 - RE | PWMGO FPRZFA7EA[10:3] .

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

br | WIGGE | B # R
7-6 HE | PWMGO FRFAFEM[2:1] -

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

Page 47 of 75



$

PFC154 - T %k
PADAUK 8 fiL MTP 10 8&L 8 54l

.l
i,

10.3.4.5. PWMGO 5 ZE W E AL & FF3 (PWMGODTH), #ilk = 0x22
AL | PISRME | I # R
7-0 - R | PWMGO 7 EA[10:3]

10.3.4.6. PWMGO 5% ARSI & 7738 (PWMGODTL), il = 0x23
b | WIRE | BB # B
7=5 - H5 | PWMGO 5= B Az[2:0] »
4-0 - - TRE .
EE: PWMGO HZWHEERNEE, E%E PWMGODTL, /55 PWMGODTH.

10.3.4.7. PWMG1 4| &FF2(PWMG1C), Hihk= 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 aF F74%(PWMGLS), Hihk= 0x27
AL | WIRME | B # R

PWMG1 i .
7 0 HE | 0: MO e r b 2 Ui 72 A R I
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,

Page 48 of 75



$

| ¢ PFC154 - Tk
'j PADAUK 8 i MTP 10 K& 8 il

10.3.4.9. PWMG1 ¥ LR B AL 758 (PWMGLCUBH), Hilik= 0x2A
AL | PIsRME | IB # R
7-0 0x00 H5 | PWMGL EFR&FA#A[10:3] »

i,

10.3.4.10. PWMGL ¥ FFRIEALEF A2 (PWMGLCUBL), Hihik= 0x2B

fr | WI%GE | BT # 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& AL A8 (PWMGLDTH), #ik = 0x28
b | FIetE | WS # B
7-0 | 0x00 RE | PWMGL /= A AL[10:3] -

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

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

A YIsEE | 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 i 785 (PWMG2S), Hilit= 0x2D

AV

fr

FIh1E

®5

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 B AL & 788 (PWMG2CUBH), Hihk= 0x30

Ll

]

# R

0x00

e

P

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

10.3.4.16. PWMG2 4 HFRIEAI 735 (PWMG2CUBL), Hidik= 0x31

hr | WIBRE | 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 HZFLEM HFR(PWMG2DTH), #ik = 0x2E

(VA

Il

]

# R

7-0

0x00

R5

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

10.3.4.18.PWMG2 5 A F 28 (PWMG2DTL), Hilk = Ox2F

A Vil | w5 # R
7-5 000 RE | PWMG2 &4 i fz[2:0] .
4-0 - - RE
EE: PWMG2 5ZFHFFRNEE, B4LSE PWMG2DTL, F5 PWMG2DTH.
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10.3.5. HWHAMEXE PWM BHETEH]

PWMG1 %t PWM1 Jyf1,

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 ]
PWMGICUBL =  0x00;

PWMGICUBH =  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 SRR 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 #l dead_zone_F i ZI:[FEL A A4 Ref3 BIFRAR OFEIX I (6] o 25 7 AR EL I 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 K¥ERIDAE

11.1. L%

PFC154 WE—/\W&FMQ%&}, EAFRE R W 17, & ] BLERE AN N i 2 8] R4S 5 Ko @B AT BRI R
Mas, —INERIERA, A— 2. ERABEZFAE GPCC.0 EH; %A\ H 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 iR
Bandgap »010 U GPCCA4 — ]
o011 X X
PB6 » 100 o
i GPCC.6
PB7—1 (101 M R
U >
il 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. LBl % F88 (GPCC), Hbht=0x18

| WigeME | BI5 # R
JEFHE . 011 « fEHEH

! O | US| s i i D A R B R M LA ISR o
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 H A A4 moe i 1)
011: VintemaIR

100: PB6

101: PB7

11X: {#%

R L s RSN R

0: VintemaIR

1: PA4

3-1 000 5

11.1.2. HEBEFEFHFIE(GPCS), Hibk = 0x19

fr | VIgElE | W5 # 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 FAKIEFE Vinerna r IR m 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 %L (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_RAREFEMMARLNIESHHBIE, P_xx £IEMA
PADIER = Obxxx_0_XXXX;

R ik PAO MBS RN, GPCS 2520 PA3 B H At hse, (HAFEISLPR IC )
RE, VELE DT I BT X ML
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11.1.5. fEFHELBEEA 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 ;
%tF 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 jREBE HEF=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.

T2 (MISC), Hihk = 0x08

VA BI4a{E =] B

{f#e LCD 875 VDD/2 Thie. 0/1: &H /| BB

[miy=
4 0 RE | RE R s

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 <

|

|

51 BB A H R AL

R, =

BRI

|
2

S BN AR AL

22: {#f] VDD/2 fii & B =4 5%
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12 i EEREM

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

WDT i H 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

Page 60 of 75



$

.l
i,

PFC154 - T %k
PADAUK 8 fiz MTP 10 KRB B L

13. BT

13.1.

13.2.

%8 ] 5S-P-003 #E4Tke5% . 3S-P-002 Bl R (B 28 B R H 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

FEHFREA

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 R B K

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

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

BERR:

® N7t handler BXF IC #EATHES, HEHUIZHR APNO04 & APNOLL HI#ER#EAT .

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

PR e

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

BB do8 oA =X o PR 2R -

(1) VDD %7 5.0V, M KA A = A iA 40 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 A8 ] 5S-P-003 L FiiR514k: 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
23 ) % HPHEREE, FTRR AR 5l LM H B . FEBHN> 10KQ, HIATRIS 220pF.

HE:

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

® PCB L) VDD 5 GND Z[AIANHIEEA 5.0V 8L HFe & AR s Al A 5.0V 7= A i B slon

® PCB b VDD 5 GND Z[AIANH] EHAT bl 500uF BLEL FRTHLA#S .

® TEMURESEET, PCB I AR A ANIZ 2R, 5 B I/ E B A2 AWK VDD H 4 75
5.0V AR

o ki, HTHRFINS PA3, PAS K& PA6 5, ABEAEAysmia .
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14. ERAH B ReE

14.1. 8% B KAE
B BME | BABME | BKRE | B &
HJEHLE (VDD) 2.2 5.5 Y HLYR B R R KA REHEIT 5.5V, & NMTEEIRIR 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 ElE BRI 5 A ST

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

®# 5 S m/ME | BRBE | 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 | HHEAHE 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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PADAUK

R

"5 S B/ME | HAEUE | BOKME | B %
PAS5 0
loH fﬁ 10 i s Y. CIEAS) 105 mMA | Voo=5V, Vor=4.5V
HoAih 10 Hin SRS HLIRE (M) 5
Vin | -0.3 Vop+0.3 | V
ling eingy | VL B 5N LA 1 mA |Vpp+0.32 Vin -0.3
Rey | FHiAifH 105 KQ |Vop=5.0V
15.84* 16* 16.16* Vop =5V, Ta=25°C
fiire  |IHRC fiHiAiZ (RR#EE) = 15.20* 16+ 16.80¢ | MHZ |Vop=2.2V~5.5V,
-40°C <Ta<85°C*
tnt | R bR 30 ns |Vpp=3.3V
Vor | B A 2 00 R AE L R 1.5 Vo | BEHATR
8K MISC[1:0]=00 C(Ekil)
twor | 1 THTRIN RS LR 10K Ture PRSCILOJOL
64K MISC[1:0]=10
256K MISC[1:0]=11
tsep | RG] 47 ms |Vpp=5.0V
twop | MR [E] 3000 Tire | Tire A& ILRC F & H#A
trst | ANk v 120 us
CPos | b5 #s i +10 +20 mV
CPcm | LA IL A4 A\ L e 0 Vop-1.5 | V
CPspt | bUH e S 7] 100 500 ns | ETRIYAN R BEUT—HE
CPmc | ELE A B A g I ) 25 75 us
CPcs | LLEds LT #E 20 UA |Vpp=3.3V

SRESHRBTSHE, FEAZRERNE AT

Rtk B R SRl Al . 5 B8 B A 7 RS S DR 2R (KI5, R v B et A2 A S B TN B B A 2 AV LY
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14.3. IHRC iZE 5 VDD R R ML E (R#EZ 16MHz)

IHRC Frequency Deviation vs. VDD

0.6

9 05 A&“\

c 04 ol -

E 0.3 / +Avg."<
] 02

® 0.1 //

{ DD ] L1 ] L1 ] ] L1 ] L1 ] ] L1 ] L1

20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)

14.4. ILRC #iZE 5 VDD KA M E

ILRC Frequency vs. VDD
68
o0 M
64
62 //
60 4 —e—Avg.
58

o6

54 | | | | | | | | | | | | | | | | | | | |
2 24 28 32 36 4 44 48 52 56 6

Avg. ILRC Freq. (KHz)

VDD (Volt)
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14.5. IHRC B 5HE R AL R (K#D] 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 MR 5E FEXR R ML 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. T/EHEHKS VDD, R4 8k CLK=IHRC/n B E

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

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. TAEHE RS VDD, R4 4F CLK=ILRC/n £k H

At FFR S ILRC, Bandgap: XHAMM@ERLL: IHRC, T16, LVR;
IO BIfl: PAO DL 0.5Hz SR sl T ac e, T fdk; HARSIME: BN HAE S

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. T/EHERS VDD RZiH 8t CLK=32KHz EOSC/n HiZk&

ZAF: FFBIEELELL: EOSC, Bandgap: <HAMMELE#LL: IHRC, T16, LVR, ILRC;
IO 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/EHHS VDD R4kt 8F CLK=1MHz EOSC/n £

%M. FFRBIEELL: EOSC, Bandgap; <MLL IHRC, T16, LVR, ILRC;
IO B|fl: PAO LA 0.5Hz iR mfl e xc et it , TEHak; HAMBBIH: SN LAFS

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)
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14.11. TAEHHS VDD, Rk 4 CLK=4MHz EOSC/n HH£HE

ZAF: FFBIEELELL: EOSC, Bandgap:; <HMEELF#LL: IHRC, T16, LVR, ILRC;
IO BIfil: PAO DL 0.5Hz iR ik RS et , T fuak; HARBIE:. WM B AREFES

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| _EHr s pH £k =

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. S AEHESKEEVIH/ VIL) HLE

Vih, Vilvs. VDD
2.5
——Vih 3
S 15
£ 10 9
>
0.5
0.0 ! ! ! !
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)

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)SEBHBER(PS) LR

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. EE
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
HEARBHRKIES

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 - -

Page 73 of 75




v
L/ PFC154 - Tok&k
x
w
PADAUK 8 iz MTP 10 8EI 88 F L,
B ke JA# |Zz|C|AC | OV
BALEERIEL
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 al 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
BHEHERES
and a,l and a,0x0f; a« a&O0fh 1 1|Y - -
and a, M and a, RAM10; a <« a&RAM10 1 |y e
and M, a and MEM,a; MEM « a& MEM 1 |y L
or a,l or a,0x0f; a«a|0fh 1|y Ty
or a,M or a MEM; a«a|MEM 1 |y o
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 ol
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; %34T (MEM-a), JHilZEhrElr Flag 1 |y
e Bj)- i JA# |z |C |AC |OV
iz KL
set0 10.n set0 pa.5; PA5=0 1 ) i .
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>
)~ PADAUK 8 fir MTP 10 KB 8 HHl

i o"’

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; MEMfi5 %41 1 |-1-1 -1 -
swapc 10.0; C<10.0,10.0-~C
swapc 10.n | % 10.0 &t BNz, HEAiARE C R4k #) 10.0 f) 1 |-yl -] -
24 10.0 B AL, 10.0 MFRE K ik Bl frbr & C
FHBHERES
ceasn a1 | =055, then “goto eror £l no MEM- 12|Y|Y| Y| Y
cegsn a,M |cegsn a, MEM; {1 a=MEM, BEidF P4 1/2|Y|Y
cnegsn a, M |cnegsn &, MEM; {4l a#MEM, Btid T 4454 1/2|Y|Y
cnegsn  a, 0x55; inc MEM ; goto error ;
cnegsn a1 | i a#0x55, then “goto error”; 7 1, “inc MEM”. ziYyiypy |y
tOsn 10.n tOsn  pa.5; IR PA5 & 0, kit F—1 54 1/2-|-| - | -
tlsn 10.n tisn  pa5; MR PA5 21, Bkt N —AME4 1/20-|-1] - 1| -
tOsn  M.n tosn MEM.5; WiH MEM (425 2 0, Bkid F—/4ME4 1/2|--| - | -
tlsn M.n tlsn MEM.5; IR MEM W15 /& 1, Bhid F—4E4 1/2)-|-1] - | -
izsn a izsn &, a <« a+1, #a=0, BhiZ F—1H4 1/2|Y|Y| Y |Y
dzsn a dzsn a; a « a-1, # a=0, BkLF—1MES 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, #kidTF—"1M4E4 1/2|Y|Y| Y |Y
RAGEHIREL
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 |-1-| -] -
. reti; MRS B IR 0] B SRR .
ret PEBR AT LR, A 130 e N
nop nop; AR 1 |-1-1 -1 -
pcadd a pcadd a; pc <« pc+a 2 |-|-]| - -
engint engint; HWTESR A S| FPPO, DL IEAT TR 55 1 |-1-] -1 -
o disgint ;
disgint i) FPPO o 5ok 4 M, TEVREAT T AR 55 i I I
stopsys stopsys; {5 1L RGN AL R 5t 1 |-1-1 -1 -
stopexe stopexe; EERGN BN, (HRAIRFFE D A T 1 |-|-| -] -
reset reset; EAEEAF AL 1 |-1-] -1 -
wdreset wdreset ; E{IE 14 1 |-1-] -1 -
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