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L/ PFC151 - TMIZR
'j' PADAUK 8 AL MTP 10 ZKRELE F#l,

HEFH

L) B AR B BRI AR AT B R A BB L7, U P FEAE BT B 0T -5 N BB R
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* PADAUK 8 i MTP 10 RA B F il

gf PFC151 - TMV%%

A1 <RSP 6
22 == ORRRR 6
L B L A oottt ettt ettt 7
O SO SOSRR 7
S ¥ < R 7
T o1 = I T 7
o S A A = NSRS 7
2. BRGMEIRFNTTHEE ...t ettt ettt ettt ettt ettt 8
T U i )L AT 9
VR S B < s (01 =11 ) VPPN 11
O T < 2 TSP 11
O B . o e (=T Y ) R 11

O € e (] =\ ) IR 11

R T S 12
4.1.3.1. PR R AERE(FLAG), HBIE = OX00 ..oiiviececececeececeee e 13

4.1.3.2. ZRITZFAEZE(MISC), HIHE = OXOB...o.oooeeeeeeeeeeeeeeeeeee ettt e, 13

i N s = VSRR 13
e T - T 13
4.3.1.  HERRFREFFAERE(SP), HIUIE = OX02 ..oovieieiececeeeeeeeeee e 13

4.4, FEITIET COUE OPONS ....ueiiiiieitie ettt ettt s et e et e e st e e be e s teessaaetaesnneesnaaenreeas 14
T 5 1 O 15
5.1, PR EIR T B I B AATIR IS ettt 15
T =1 R 15
5.2.1.  AMBEAEIRYG 215 H] S AERE(EOSCR), i3k = OXOA .o 16

5.2.2.  AMEBERARIRE T BRI FZIE TR IT ottt 16

R T N e | YO B <8 o3 17
TR T - =% 2 LSRR 17
53.1.1.  BBEMEHIE A7 (CLKMD), HitE = OX03 ..o 18

R T B <0 ;o3 SRR 18
5.3.2.1. BETIFEHIT Lottt ettt e s 20

5.3.3.  RGIEITIH ..ot 20

(T =L AL 1= o2 L [T 21
(R R o= = R LA (210 ] 2 ISR 21
LR 02 ) = v (LY 2 OSSO 21
(R = W F it a - 1Y AR 23
(R =1 = R v (2 =TS =) [OOSR 24
(N T3 = ) [ Y/ o J R 24
6.5.1. KHLJEAIMZAZEE(LVDC), HiHE = OX2D oo, 25

FA 3 T B (=3 v OO 25
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® PADAUK 8 fif MTP 10 K& # HF#l
7.1, A HFEIC(USIOPEXE”) cureeitieeeeeeeee ettt ettt ettt ettt ettt ettt ettt et e et et ensere e, 26
A 1 G (o) 013 TSRS 27
AR T OSSR 27
ST << TSP 28
8.1. I RVFFAEE(INTEN), HHE = OXO4..oiieieeeeeeeceeeeeeee et 29
8.2. HWHERZFFIEINTRQ), HiIE = 0X05 c.ooeieeieeeceeeeeeeeeeeeee et 30
8.3. WL ZIEFFIEIE(INTEGS), HHE = OXOC .eooeieeeeeeeeeeeeeeeeeeeeee e 30
B4, T BT oottt ettt ettt ettt et et r et reeaenis 31
ST T el T R s 7 TR 31
ST T 25 el T TR 32
TR (o - R 33
T T (O £ = OSSO 33
9.1.1. Il ABUFEINE F A8 (PADIER), Hillk = OXOD...oovceveeceeceeeeeeeeeee e 33
9.1.2. il B HFHINE I F 8 (PBDIER), Hillk = OXOE ...oooviveeeceeceeeeeeeceeeee e 33
9.1.3. I ABHEZFFIR(PA), HIHE = OX10 oo 33
9.1.4. I AIEHIZFAEES(PAC), HIHE = OXLLeiiiiieiceieeeeee e 33
9.1.5. i A FRIEHIFALHPAPH), HillE = OX12 .o 33
9.1.6. Uil A I ZFAERE(PAPL), HIHE = OXL13.iiiiieiceeee e, 34
9.1.7. il B HIEFAELE(PB), HIHE = OX14 oo 34
9.1.8. i B I HIZFAEZE(PBC), Mk = OX15.. i 34
9.1.9. i B ERIEHIRFFEE(PBPH), Mk = OX16 .coieceiieieceeeeeeceeeee e 34
9.1.10. ¥ B FRIEHIZFAZLH(PBPL), HilE = OX17 .o 34

T (O X% (A< USROS 35
T N (@ R 1111t 2 RSP 35
T N (O Y11 i R =R 35
T T (@ I cF 2 1L e O ORRRTPR 36

(O ET T A VY Y I T 37
O R R v o 120 =Y 1 ) PO 37
0T O T Y=Y o T2 37
10.1.2. Timerl6 ZHIZFFAE(TL6M), HIHE = OX0B ...coooveeeeeeeeeeeeeeeeeeeeee e 38
10.1.3. TIMEILO T I AL <o e e e e e e e eeee e 39
10.2. 8 £ PWM THEIZ5 (TIMEI2, TIMEIS) ...eeiiiiiceie ettt ettt ettt ere e re e 39
10.2.1. TIMer2. TiMer3 AR B A RS oot ete ettt ee ettt e et e e ee e e 41
10.2.1.1. Timer2 73 AMa 7 45(TM2S), HihE = OXLE oooviieiiiceee e 41
10.2.1.2. Timer2 5| & F25(TM2C), Hulilk = OXIC cooiviieiiicecee e 41
10.2.1.3. Timer2 iH 5 AE25(TM2CT), HidE = OXID .oeieieieieceeeeeeeeeee e 42
10.2.1.4. Timer2 LRRZFAFE(TM2B), Hitlk = OXIF oo 42
10.2.1.5. Timer3 iHZFF /745 (TM3CT), il = 0X33.iiiiiciicieececeeee e, 42
10.2.1.6. Timer3 a7 45(TM3S), HHE= OX34. oo 42
10.2.1.7. Timer3 LIRZFFEH(TM3B), HihE = OX35....ciiiiiciiicececeeeee e, 42
10.2.1.8. Timer3 &l 247 45(TM3C), Hihk = 0X32...ioiiiiciiiceceeeeee e 43

10.2.2. fFF TiMer2 FRAZEHIIEI oot 44
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LN PFC151 - T)k&k
'ji?t_\PAUK 8 fir MTP 10 KA B A4l

10.2.3. A TIMer2 724 8 7 PWM BT ..ot 45

10.2.4. fFH TIMer2 P24 6 L PWM BT oottt 46

L BRI B oottt ettt ettt ettt 47
I = = OO RPN 47
11.1.1.  HRE B H AR 2 (GPCC), HIIE= OXL8 ..o 48

11.1.2. BB IR AEEH(GPCS), Mtk = OX19 oo 48

11.1.3.  PUTEBFEHIIR (Vintemnal R) «evesvereereeressessereesessessessessassasessessessessessssessessessessasessessessessasessesses 49

o S 3 2 TR 51

11.1.5. i ELE 2R AT Bandgap 2% B R AL AR «veeveeeeeeeeee e 52

L2, B E B B T oottt ettt ettt et e ettt ettt et 53
(T =y 1~ RO TT T T TR TN T T TP TORUROTOPRO 54
13,0, T TR TR oottt ettt ettt e ettt 54
T T S K v TP 54
13.3. TEMRFETE (ON-BOAId WItING) .eoecvieieeie ettt ettt ettt ete e aaeeereeere e e, 55

LA, B A R B U oottt ettt ettt 56
LA, L. 2GR B AR ettt ettt ettt et e ettt ettt ettt et e et e ettt e et e eaeareaaeeaes 56
14.2. B ELEFTE oottt ettt ettt ettt e et e ettt et et e e ernann s 56
14.3. IHRC #i% 5 VDD K R CBEHER] LBMHZ) oot 58
14.4. ILRC HHZEE VDD 8 Z8HHZEIED ...ttt 58
14.5. IHRC iE SR KRR BRUEF] L6MHZ) oo 59
14.6. ILRC HHZE GIRIE I ZAHIZE I oo et 59
14.7. TAEHHE VDD REHTE CLK = IHRC/N JE R HTZR B oo 60
14.8. TAFHIRS VDD. RGN 8 CLK = ILRC/N FE R MZE B oo, 60
14.9. TAFHHE VDD, R4 4 CLK = 32KHZ EOSC / n R A HIZE B v 61
14.10. TAEH S VDD R4 M4 CLK = IMHZ EOSC /n KRB oo 61
14.11. TAEHH S VDD, R4k CLK = 4AMHZ EOSC /n 2 2 HHZR o, 62
O (O 1l I o v £ 751 3 RSP 62
O R R (O =Tl I N v £ 751 3 TR 63
14.14. 10 5| 4 B IR Bh IR (lor) FEEFLIL (o) HIZRIE e 63
14.15. 10 5] AN B AR BE B (VIBVID BIZE B oo, 64
14.16. #i LR TH FE HL IR (o) 54 FEAR SUTHRE FEVR (Ips) BHZR ] o, 64

15, B oottt ettt ettt ettt 65
5. A FB 2 B e et 66
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PADAUK 8 fr MTP 10 K& F il

BT

& 1 EE. HES
HH E R

B 9.1.1. %12 &

Hopth 2 gn i ES 5 1E

1&5] DFN8

% EOSCR £ Scalar %t

oAt 20405 ES B IE

®
R

<@ o‘

0.03 2023/03/07

0.04 2024/02/20

IS I

EHES
FEAER IC A, 55 A E i PFCL51 ARC M APN (R FTERETD .
HREM T RAER S RBF S APN Bl
http://www.padauk.com.tw/cn/product/show.aspx?num=115&kw=PFC151
(AR E . )

¢¢ PFC151 ¢e
o B THHigh EFT %51
TEEETEE : 40°C~85°C

Application Note

hICFE EXRHE

APN002 HERFUEELN E1 <
_ e owswescemessas & &
APN004 2EmERNSEEEH < 3
_mer  emweweww & &
APNO11 *EmERNaREERREE E1 E3
_ews w0 & &
APNO17 BAICEREENINE TORTIHEEND E.2 <
_wwe  sesweowwmees & 2
APNO19 E-PAD = R25IPCBH SiET £ £
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PADAUK

PFC151 - TMZk
8 fr MTP 10 REL B Fr il

1. BENHAER
1.1. ARGtk

*

L 2R 2

mEPLTI (High EFT) 741

FrnliEH T AC Rt H R B BRI s B A L /5 ZERUR ST TR RE T 60,

A EFT ZHARESR (24KV) HIP% i
TAREETEHE: -40°C ~ 85°C
ESD > 8 KV

1.2. ARG IhRE

L K IR I IR IR R R R R R 2 4

2KW MTP #2773 8 (Al 4sF2 1000 %K)
128 Bytes %4 7 ]

— AN 16 AL 5E I

A 8 17 52 I 48 7T 72 4= 6/7/8-bit PWM 1
— MR A A

5K 810 5| iy nl ik £ b/ T+ FbE
FEAN 10 51 IR W] BesE el D e

Bandgap Hiig$efit 1.20V 2% %
mH4PYE: IHRC. ILRC 1 EOSC (XTAL)

8 ik LVR(Low Voltage Reset) & fi7 Hi /T M 1.8V #| 4.5V

16 2% AJ %% (%) LVD (Low Voltage Detect) il H1 /5 M 1.8V %] 4.5V

ZAS ARSI B K 5]

1.3. CPU K¢ &

L R R R R R R 2

8 fi i MEREHG 5 2% CPU

86 % i AU HE 4

i 53 T A B2 R A (LT) R 4

FIFR T 1 8 1A HERR T R0 HE AR VR B2

HHE A7 B B )45 S R AR =

FH B A7 it 25 B AT 2440 [R) 2 - A X 0 B0 8 £ (index pointer)
AT AR b A BOR AR ] . MTP 27 25 (8] =35 FLAR AT

1.4, T V/BEE R

L 2R R R NN 2

PFC151-U06: SOT23-6 (60mil)
PFC151-S08A: SOP8A (150mil)
PFC151-2N08: DFN8 (2*2mm)
PFC151-EY10: ESSOP10 (150mil)
PFC151-M10: MSOP10 (118mil)

BHERSHERIESHE R " HREERT
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* PADAUK 8 fr MTP 10 K& F il
2. RGBERMGHERE

PFC151 2/ 10 K%Y, #2& MTP B 5 Hl. ©igH RISC 28K BLAlHE A4 45 2 BT JE JH #2505 1,
WA D TR e S0k 38 4 7 B ANE L 1

PFC151 W& 2KW MTP FEFf7fifas L K 128 F i EE ik 5.
PFC151 N & — /M Eb i 4%

PFC151 #2ft—A> 16 £ fREE T H 8% (Timerd6). #/NH PWM [ 8 it 2% (Timer2. Timer3).

2KW MTP
&
Task <::> = Interrupt
3 5 Controller
Control B T
Y B
8 v 16-bit
2 g Timer
o g (T16)
128 bytes —_ 5 =
SRAM b
10 Ports
POR/LVR <::l> 8-bit
I LVD Timer2
T™M2
> T <= k= —
Power @ _S'bit
Management -[!rnﬁne;;'
Comparator
Watchdog ﬁ
Timer
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:jﬂ PFC151 - TrZ%

* PADAUK 8 fir MTP 10 KA KMl
3. SR X IhEe i

PA4| 1 g |PA3
PA4] 1 6 |PA3
GND/AGND | 2 7 |PA5
GND/AGND | 2 5 | vDD/AVDD
3 4 PBO| 3 6 | PAs/PAT
PA5 PAG/PAT
. PB7| 4 5 | vDD/AVDD
PFC151-U06 (SOT23-6 60mil)

PFC151-2N08 (DFN8-2*2mm)

PB7 PBO
VDD/AVDD GND/AGND
VDD/AVDD ND/AGND
PA7 PAO / GND/AG
PAG PA4 PA7 PAO
PA5 PA3 -

PA4

PFC151-S08A(SOP8A-150mil) PAS PA3

PFC151-EY10 (ESSOP10-150mil)

PFC151-M10 (MSOP10-118mil)

[ER: PFC151-U06/2N08 % (s /1, e PAG/PAT W1 10 JEH A — pin Jf, #fd FII AN AT L PAGIPAT [ 4 i
O/1 &5, NG pin AT .
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| 4
'53 PADAUK 8 i MTP 10 RA B F il

o PN ] FFERINRE
ZHR \ \ o AN AR
/O | kdr | Thr | e | SR | LS PWM i Sh Bk
PAO v v N v CcoO TM2PWM INTO
PA3 \ N N N CIN- | TM2PWM N
PA4 Vv vy N rvspw
CIN-
PA5 v N N N TM3PWM INTOA v N
PA6 v N N v \ \
PA7 \ N \ \ v
PBO \ N N N TM2PWM INT1
PB7 v N N N CIN- TM3PWM
VDD / AVDD \
GND / AGND N
1. A 11O 5| EE EA : MRl A 285N ; CMOS HLEIEENL,
2. M| BE N PWM Hr o TR, 3L 10 Thae Hahis A«
- 3. 24 PAS 5] E IR, TR E P ILRE I RS, 15 H 4 33Q HFH.
E

4. VDD f2 IC HiJ§, AVDD MNHHUEHJE. 7E1C W&, AVDD 5 VDD 1 —jti(double bonding),
T 40 9 AH A 51

5. GND & IC #ztth 5|, 1l AGND @Rl 5| . 75 1C M#, AGND 55 GND i%E7E—jtZ(double
bonding), &M AAH A 5
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/K PFC151 - Tk
1% pavau 8 fir MTP 10 267 8 Fr

4., FRALFEIE (CPU)

4.1. TEfEss
4.1.1. B (ROM)

PFC151 [IFE 7 At deic iz i & MTP (W 2R gmFE) , FIRAREYE (8. HiE. BRMPR AL Al
EHATHIFRET 84 . PFC151 MR T A as A 8N 2KW, 1k 1 fiR.

Bz J5, FEFFM 0x000 F4h (&% & goto FPPAO) , it A\ 7 0x010.

MTP 774 %5 M Hi1E“OX7EO to OX7FF it 2 4ifdi FHH, M“Ox001 ~ OXO0F”F1“0x011~0x7DF” i dik-4 6] /& FH /' 1)
P2 1A,

MTP FR 17 58 U5 32 MIBHEZS )R SR RS RG], e Bl ol 5ss,

Hhht Thee
0x000 FPPO £ i1 — goto 54
0x001 HPRERFX
0x00F H P RERFIX
0x010 e b N 1 Hi
0x011 HPRERFX
Ox7DF HPRERFIX
Ox7EOQ ARGt

OX7FF R4 5

# 1: PFC151 HEF A4

4.1.2. BEEFFHESE (SRAM)

PFC151 (s /il as 6T 128 19, Bl A7 HOA] LU 7 W B 3R A T o BR TAFAH B A, a7t as it
R DARAE [ A7 BOT s AR 16 61, DURER A 25
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PFC151 - TMZk
8 fr MTP 10 REL B Fr il

«(®
j', bl

4.1.3. RAHFFH

PFC151 (177 f7as itk 2% (0] 5 B ¥ A it 23 0] . MTP #2525 () =38 TARMSZ . LU J& PFCL51 )& A A7 a5 A

Tk % fa AR -

+0 +1 +2 +3 +4 +5 +6 +7
0x00 FLAG - SP CLKMD INTEN INTRQ T16M -
0x08 MISC EOSCR - INTEGS PADIER PBDIER -
0x10 PA PAC PAPH PAPL PB PBC PBPH PBPL
0x18| GPCC GPCS - - TM2C TM2CT TM2S TM2B
0x20 -
0x28 LVDC
0x30 TM3C TM3CT TM3S TM3B - -

FLAG: brE&E&ifrds

SP: HERIREFFAE A

CLKMD: 5 %7 17 25

EOSCR: Ah il df A5 #4525 47 25
INTEN: =BT fo VF a7 47 4

INTRQ: ik #4517 2%

INTEGS: WiZikt¥ 25 /4%

MISC: J&Ij %5 745

PA: i [T A 3 27 A7 4%

PAC: it 1 A Fifil %7 17 %%

PAPH: i I A b 2 il 25 77 %%
PAPL: i [ A Rhifa il 27 f7 4%
PADIER: i [T A U4\ o F 7547 2%

PB: il B #4E 75 /7 4%

PBC: i 1 B f il %7 /7 2%

PBPH: i [l B 5 27 17 2%

PBPL: i1 B "~ hifz il 75 7 4%

PBDIER: i1 B # 74N\ J5 H ar 7 4%
GPCC: a8 4s i ar 745

GPCS: ik o745

T16M: Timerl6 f% i 2 17 4%

TM2C / TM3C: Timer2 / Timer3 42| %77 4%
TM2CT / TM3CT: Timer2 / Timer3 ¥ 7 4%
TM2S / TM3S: Timer2 / Timer3 7427 /7 2%
TM2B / TM3B: Timer2/ Timer3 b [R 2% /7 8%
LVDC: K HL s Aar il 25 f7 2%

Page 12 of 68



LN PFC151 - T)k&k
'ji?t_\PAUK 8 fir MTP 10 KA B A4l

4.1.3.1. IFEFFR(FLAG), Hihk = 0x00

| vIsGE | BT #H R
7-4 - - RE . IX 4 MIEREDN,
2 - WE | OV Giiidrd) » BRI, X —akEN 1.
AC CHHBhHEAIFRE) o PIANSRAET, BALBEN 1:
2 - WIS | (DR T Inie e A A

(Q)UEIFISHIS, AR T A o T A AL
C GHAFRE) « AWANFKMET, WAKREN 1. O)INEEFE»EIN QLI HA

1 - 5 ol e ,
fEAL o A bR GBS0 AL bR shift $54 520 .
0 - WIS | Z (F) . WK EN 1, YEARBEEEHENSEEE 0; SNEHEE.

4.1.3.2. RUGIHFFB/MISC), Hihk =0x08

A YIgRE | WIB B
7-6 = - R
| MR A
5 0 RE
0/1:3000 ILRC (Slow) / 45 ILRC (Fast)
4-3 - - R

%M LVR ThfE:

0/1: J5H 1 1#H

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

N
o
P
dn

4.2. U757
HAEA7 it 38 M AP IO 5, R AR A7 38 A E B R ST R AP I 771 . B A A7 2, #0mT DL S
SREVERRTRET, IX AT ALE B WL B IR R S B Ak . PFCASL (RIS 176 o 128 75 4= 34l m] A Al 422 77 X
SRAEHL o
A 30k H g UAE RAM [X ) 0x00 | Ox3F =[],

4.3. MRk
MR 77 92 5 SUTE SR AP 22 L, MERRAZ A 2 (AR F 1 12 5 SUTZEME AR 277208 HERR A7 Al SSVRFE 2
fFFE 2 . P DR HFRE T 75 3R RAT @ Fr s B HERRAA B 2 1P K/, DUAR TR e R I 3 o

4.3.1. HERRIBEH HAEER(SP), Hulik = 0x02

B | et | B # R

HERRFREF 27 1708 . SR A RTHEARTRA, B A\ AR HEAR TR . LS O ML i4ERE N O
. IR e 2 16 fir.

7-0 - W5
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j‘ PADAUK

PFC151 - TMZk
8 fr MTP 10 REL B Fr il

4.4. FRFFIEIN Code Options

prindli} i 3 ik
Securt Enable(ZRil) MTP N2 % 7/8 words
ecuri N
y Disable MTP PN, A T
4.0V #$E LVR = 4.0V
3.5V %#% LVR = 3.5V
3.0V #%# LVR = 3.0V
VR 2.7V W LVR = 2.7V
2.5V(BRiA) %4 LVR = 2.5V
2.2V W LVR = 2.2V
2.0V #$E LVR = 2.0V
1.8V e LVR = 1.8V
_ Strong PA3 & PA4 F)URZ] L IALAEE BRI A strong
PA3 PA4 Drive — NN
- - Normal(ZRiL) PA3 & PA4 [¥10K 5] HLJALAEE FLN normall
16MHZ(EA) 24 TM2CJ[7:4]= 0010, TM2 Hﬁ%ﬂlﬁﬁz IHRC = 16MHZ
24 TM3C[7:4]= 0010, TM3 H}%#fi= IHRC = 16MHZ
TMx_Source 24 TM2CJ[7:4]= 0010, TM2 4 = IHRC*2 = 32MHZ
32MHZ 24 TM3C[7:4]= 0010, TM3 4y = IHRC*2 = 32MHZ
(F B AR
N —_ =) o
6 Bit(BiA) M TM2S.7=1, TM2 2 6 4% PWM
4 TM3S.7=1, TM3 & 6 iz PWM
TMx_Bit 2 TM2S.7=1, TM2 & 7 fit PWM
7 Bit 4 TM3S.7=1, TM3 /& 7 i PWM
(i EAA TR
All Edge(BRi\) TR B2 A ik ok R W
Comparator Edge Rising Edge A TS fuk oz AR
Falling Edge AT P 5 fk A e
Disable(ERA) L3 28 H PWM A B Jh ST
GPC_PWM
Enable b gsdar thfE ] PWM B (5 B2 A S0 FE)
PA.O(BRIA) #F INTEN/INTRQ.BItO 34 PA.O
Interrupt SrcO
PA.5 #EFE INTEN/INTRQ.BItO ¥ PA5S (ff E 88 A HF)
Disable 1= EMI 1%
EMI
Enable(3kik) RGP 2 IR O FE LIRS S AT 1) EMI PR RE
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LK PFC151 - Tk
'j' PADAUK 8 i MTP 10 RA B F il

5. PRGAN RGN BF

PFC151 $24t 3 MR a5 L% JMES fm AR 23 (EOSC). il RC #R3% 45 (IHRC). IR RC #R3% 48
(ILRC).

iX 3 MRS ST LU B 274728 EOSCR.7, CLKMD.4 5 CLKMD.2 JE ks A, f#HE T Lk X 3 ME
ViesZ —MENRGHBE, JHE I CLKMD A7 88 kA KRGt A, LUl e A EH RGN .

L Rod s i J5 F B A5 3% +%
EOSC EOSCR.7
IHRC CLKMD.4
ILRC CLKMD.2

& 2: PFC151 &4t 3 MR 7 i

5.1. NI IR 28 A N SRR R

IHRC. ILRC FMIR 2R L) A r= . H i e e A B A4k 424k, 1523 IHRC. ILRC #i%F1 VDD. i
B R .

PFC151 %é5 T A4 IHRC St GRWRUES] 16MHz) ThRg, DUHSRIEEE T A/ g E i iR Es .
ILRC #A ReERAE, X 75 BORs e e i ) S S AN EAE ] ILRC R 8 2415 S 1)1,

5.2 AN iR AR TR 2%

ANER SRR 3% 25 1 TAESR 35 B 7] LA 32KHz & 4MHz, PFC151 A %A AMHz DL EriR 2. & 1
SR T AN SRR T A 1 R AR i

e B AT 5 SR A 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 p B

B 1 AR IAR T 4 0 O BE AR i 4
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5.2.1. SRR EIR Y 2 12| & 725 (EOSCR), Hibl = Ox0A
fr | ¥IsRiE | =I5 B
7 0 RE | RSN SRR 8. 0/ 1: {5 HIMERE
i PR IR 5 2 P %
00: f#*%H
6-5 00 RE |01: {RIKShHL. &M TRAUIZE &4, Flll: 32KHz
10: HIRENHG. & TSR S, Bl IMHz
11: mRBIHR. & H TREIE A, Flin: AMHz
4-0 - - |RE. HRCN 0,
5.2.2. AR ER ARG 28 K 18 RIE R BTN

BT ERAR AR RSN, A A SR A A7 EOSCR AH e 1k 10 3 1% 38 FF 1 48 LSR8 B I 1Y 15 5% 0% .
EOSCR.7 2 FF B kiR 1% 2 ik, EOSCR.6 fl EOSCR.5 ]l T B R 2 AR KR Ik, DAV 2 &
PR A AN [ AT ) R

# 3 BR T AR BAIEZ 28 C1 A C2 HMEFFE, [ 1 35 7% HOUE R 2644 I & (R PR 1) . |1 Ak
B IRAS A L EH SRR, AR SR SOE IR 85 (0 )5 s [ A RE B8 B AN E, 18255 A TR BG4 10
Cl1 1 C2 H&1H.

Wiz C1 C2 YR 7] ;. Jis
4AMHz 4.7pF 4.7pF 6ms (EOSCR[6:5]=11)
1MHz 10pF 10pF 11ms (EOSCR][6:5]=10)
32KHz 22pF 22pF 450ms (EOSCR[6:5]=01)

*3: SRR 4 CL A C2 HEAF{E

i RIS PA7 Al PAG L E «

(1) PA7 Rl PAG 52 NI ;

(2) PA7 H1 PAG N b4 L FH B 51T 5

(3) | PADIER H774:# PA6 Al PA7 BoNBsN, BiikiRHA.

ER: WS (PMC-APNO13) Z W7, JF4E L& B A SRR a5 . B TP ) df R IR 4 10
FEAE. XA GE. PCB MBI B0 PCB A m A& BAFSE T A, 3G A 12 e 4R 2
RN DL, BA AN B DT

i R ARIR G 85I, 3 A6 RS S ARV o O A RE IR T o A I RIS IR TR R . RS AN
A MR . £ RGN Bl 21 4 (AR s 1, A AU DR A AR IR G 2 2 R 1, MRS BRI
N
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void FPPAO (void)

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

$ EOSCR Enable, 4Mhz; / EOSCR = 0b111_00000;
$ Ti6M  EOSC,/1,BIT13; //T16M.Bit13 tf 0->1 if, 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, ARIERGEAASEIRMEE, 20 RN ARG a5 Cg ek M.

5.3. R Zilt8h 5 IHRC SR #E
5.3.1. RGERT4P
AR AP IRT e JE A EOSC, IHRC f ILRC, PFC151 it 24 HE R & 2 s .

CLKMDI[7:5, 3]

IHRC +2, +4, =8,

—> +16, +32, +64 >
iNga

AT
1 ioag — CLK

EOSC > 71, T2,74—, 78 > %
g 5=
ILRC 4 e g

—> +1, =2, +4, +16 >
iNged

Bl 2: RGP
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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 ELEsANCHR)
011: EOSC/4 011: IHRC/32
100: EOSC/2 100: IHRC/64
101: EOSC 101: EOSC/8
110: ILRC/4 110: ILRC/2
111: ILRC (BRI HoAh: fRE

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

BPEP R RNE SR . XA I SRE AL 7~07 5 (BT Eh AL,
0/1: 28AI0 /281

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

N RSN RC 3835 2 Dhaeds Y, & T 1 ZhRE R OG0
B/5 | &I ThAEE.  0/1: (FHIEH

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

5.3.2. AR UE
IHRC A2k ThBE A0 P G PR I O 35, A iy 2 U R RS HE SR T0KE 1 S 4 N B P AR v . ke

AW R

ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, VDD=(p3)V;
pl=2, 4, 8, 16, 32; LURMLAFM RGH 4P,
p2 =16~18; KHELH BIAFIMIA, @5 L 16MHz.
p3 =2.2~5.5; AN [F] 1 Y R v S

JHEHAR, ADJUST_IC 2 HHLEME —A 4, HUEE RSN TIEMZE ., IHRC SRR HERFRE T J1E
BREFARIL S N MTP f2-65 8% IR ESAT — IR, A2 BT .
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IR IHRC KAEIEFEAF R, TR R GRSERAF . IHRC B KME AL Z GE 38 T,

Wk 4 fios:
SYSCLK CLKMD IHRCR #hid
o Set IHRC / 2 =34h (IHRC / 2) AR IHRC #:#E%1] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) AR IHRC #: 1 %] 16MHz, CLK=4MHz (IHRC/4)
o SetIHRC /8 =3Ch (IHRC/ 8) A e IHRC #: 1% 16MHz, CLK=2MHz (IHRC/8)
o SetIHRC/16 | =1Ch (IHRC/ 16) HRME IHRC K 1% 16MHz, CLK=1MHz (IHRC/16)
o Set IHRC / 32 = 7Ch (IHRC / 32) A RME IHRC K1t #| 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) A REME IHRC #: 1% 16MHz, CLK=ILRC
o Disable Bk Bk IHRC AFeifk, CLK ¥k

% 4. IHRC SiZg ek

T B REANFRIEITT, PFCL51 ASE FPIRA:

(1) .ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vop=5V
FFHLE, CLKMD = 0x34:
a. IHRC [EHESIR A 16MHz@Vop=5V, & H IHRC [l b
b. #4i4P = IHRC/2 = 8MHz
c. BIM#ER, JaH ILRC, PAS Z&7EH# A

(2) . ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V

JFHLE, CLKMD = 0x3C:

a. IHRC MM ZE N 16MHz@VDD=2.5V, J& i IHRC ffig{4 4 b
b. Z%i4P = IHRC/8 = 2MHz

c. BI#ER, JaH ILRC, PAS &7 AN

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

FFHLE, CLKMD = OXE4:

a. IHRC HIEEMZE N 16MHz@Vop=5V, 15 IHRC A {1 f e
b. &4 4P =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 H b {2 F
b. &4kt = ILRC B¢ IHRC/64
c. HIMBIEH, JEH ILRC, PA5 Z7EH AR
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5.3.2.1. 4RI

(1) HRC HIRIEH#AERAE I1C Besg AT

(2) IC BEME CRigRERHIEZE COB HIAEK) ML IHRC HIIREA —E . WmHRH £ IC &% Lk
IREAPRIRTREAT HeS%, SRJE Fds RIBERRL, WIATREE A IHRC RURRIERE B A IS, IEH 1S L R4
RN —1k,

(3) LA i) BE K AEAE P E ] COB 3% BlUR Z BT A AT S B AR (QTP) I o e AB 0 e =K AS o S %6 e 1
HURE 15 00 61157

(4) FPATHE E S LR T SRR B, HI03E IHRC 9 B ARR M 5 0.5%-1%75 47, 2335 IC 1) IHRC
SR FE I H bR E

5.3.3. RGN Bl
IHRC #HE 5, i CLKMD A 7asiik e, PFC151 R4 4hnf LA & /E IHRC, ILRC f1 EOSC 2 [al{]
. BRAFGER, DFEYIBRGR B RIRHEREN SRS . a0 A A RFEETIHE] B b, RiZsd
R GE BHE D)2 B, S8 J5 9 ] AR 805 . 15 217 IDE: “f F FE -> “IC 417 -> “GAF 8N 237 -> “CLKMD” .

] 1: RGHHE A ILRC V)43 IHRC/2

Il RGE4HA ILRC
CLKMD.4

= 1 Il %¥THF IHRC, W UUREPTINRES
CLKMD =  0x34; Il ¥y IHRC/2, ILRC AREfEIXEiEH
/I CLKMD.2 = 0; Il BRWNEE, ILRC FLAEXEEH

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

Il REGE4N IHRC/2
OXBO:; //  {J¥#:y EOSC, IHRC AREEXHEH
0; /I IHRC T PMEIX EiZH

CLKMD
CLKMD.4

5l 3: RGN IHRC/2 Y)#:5] IHRC/4

Il R 4EN IHRC/2, ILRC NEH
CLKMD = 0X14; I Yl IHRC/4

Bl 4: RGERTRESENL, U IR RN DI Bl 5 P JEOR R 4R 7

Il RGN ILRC
CLKMD =  0x30; Il ABEM ILRC #1#:3] IHRC/2, [N %A ILRC R 2%
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6. RGEALL H RN

5|2 PFC151 EMFIEREA IR . HENS . LVR BN, FI N EE S PRSTB 5| HEN . KAEE
MG, RGSEBRED, FETiHEEE Pk 3 HiHl 0x000, PFC151 [T 2 1F se ik % B N ERIMA

6.1. EEEHI(POR)

FFHLES, POR(Power On Reset) & H T &7 PFC151, HiFEME 3 A, 2 D00k I i s B ik i &

KA EREAIRS, PRC151 $dfa A7 fifi s AU (E AL T A e RS

/
VDD -

t
PORLbGE ||

FEFF AT

K 3. LB P

6.2. fkFEEEA(LVR)

#7 VDD FEZMKT LVR(Low Voltage Reset)H /K, HLie k4L LVR EA6r, HEFEWE 4. 4 LVR
FAI, %7 VDD KT Vor CEIELAE S BER R RIE) , BUBIAERS M SR, B EHEE L5 SRAM
Wi RR, WEEE R 45 VDD /MT Vor, B A7 fif s IE SR FEA & IR

o
T
=
2

K 4: LVR EfEFH
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LVR 7T RS FAERE P G BRI HEAT o A6 0 205 & 7 (L AR AIRORT R ORI LVR, A BELE A A HLAR
& LA
N TARSR . A AT LVR K302

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

#£5: LVRiZES¥%, S5R45F. VDD ZAlffK R

(1) REHIC EWESE, ®ELVR (1.8V ~4.0V) Ao

(2) T PARE B A7 # MISC.2 9 14 LVR JKCH], (HIGH N fR Voo fE &R TAF R b, &) IC 7] g TAEA
E#.

(3) E HLEE I stopexe Al AR stopsys T, LVR DJRETCAK

TR FAR(MISC), Hikt = 0x08

(A YIga1E e = B
2 0 Ry fEH LVRIjBE. 0/1: J3H / 1&H

E T IHT BT B A B TR R
00: 8K AN ILRC i & £
01: 16K 4™ ILRC B4 & #1
10: 64K 4> ILRC B4 & #H
11: 256K A ILRC H}4h R #I

H
I
o
o
o
Pl
in
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6.3. B 1B H B L

ET TR — A8, HAshEskE ILRC, FrLLY4 ILRC EHR, Bl 1Mt ki, ILRC %A 7] EH
R HE R AR, R R AR TR IR L, [ E LT 2 &R .

TR T VRLE I e 1 2 AT %, e R E N, AT LU TR 4 wdreset i E A& 14, {£ L HE L (POR)
AL IHEAE ] wdreset $54, &I TS #EE .

ME MR I, PFC151 K E A E sy ey, HEMNFEWE 5 Fian. K4 WDT EA7HT,
PFC151 $dE 17 fiti o FIE G W IR B

VDD
ARE TN TP 1  lsep
BRI i [/

A 1K AU

5: &G B AR OS]

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

I eh 5 ] B 7E 23 (CLKMD), #udk = 0x03

A HIHEME ] R

WM& RC R ThEE. 0/1: ER/EH

2 1 S
* X ILRC kAR, FIIHERK
1 1 BIE | BI'MIIEE. 0/1: ERIBH
0 0 /5 | 5/ PAS/PRSTB Ih#g. 0/1: PA5/PRSTB
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6.4. SMEREAL(PRSTB)
PFC151 4N E A Thhe, HAMBEA SIS PAS JLRE—A 10 3 . 48 4158 2 A7 The 7 5.
(1) #5E PAS AHIN;
(2) #& CLKMD.0=1, f#i PA5 J4hi PRSTB i A\ 1L .

FEANER AL S Ay v B P I , RGEAL T IR W TARIRES; — B AL S S I 2K H-F, KGRI AR L. PRSTB
AL B 6 Fis .

%4 PRSTB EAiit, PFC151 HdE A7 o IS v 5

VDD

PRSTB3| il ‘ ‘ ‘ ‘ \

FEFF AT

tSBF’ —

»

A
A

6: AT IR AL A OGS

6.5. KRG HEERNE - LVD

PFC151 W& —/> VDD HLERIMIZS, F T PR IE i TAR K.
Bt Z A7 8% LVDC[7:4], H AT LA 1.8V % 4.5V 3t 16 NP ik —A K5 VDD HL R AT L. it i
I LVDC.0 [ bhieas 3, Pl el AN R Gl iU A TS P 2 N .
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6.5.1. KRR &S (LVDC), Hibk = 0x2D

b | WIsGE | BB #iR
LVD s R/K PR
0000 : 1.8V 1000 : 2.75V
0001 :1.9v 1001 : 3.0V
0010: 2.0V 1010: 3.15V
7-4 0000 WO | 0011:2.1V 1011 : 3.3V
0100 : 2.2V 1100 : 3.5V
0101 : 2.3V 1101 : 3.75V
0110: 2.4V 1110: 4.0V
0111 : 2.5V 1111 : 4.5V
3-1 - - el
VDD H[EAG 4,
0 - RO | 0:VvDD > LVD
1: VDD < LVD

7. RGTHEHER

PFC151 A4 =~ {58 LHHRAERE N, 700000

(1) IEW LIER

(2) G R

(3) A

I LR AR BT DI B #0 1E 12 1T IR s

B HE S (stopexe) & 78 PR TAF FLdii il L CPU {RFF7E BE R AT LAZKSE TR FPIRAS
P A5 5 (stopsys) & FH SRR FE T4 L .

A AR S UE AR R R G EEM R R 48 T AR, el iU O AR AR R AR AR Zh 2R HAR > 75 B R (K R G P A
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7.1. B HER (“stopexe”)

fii 1] stopexe $RLHEAE R, RAT RGN Bgs AT, HAR T IR as BEUE k£ T4 . i LA CPU
REAFIEHATIE S o FA GBI 51 1 22 e M 8 W] A B R HL AR 22 11 0 RIS AT .

A A VRIS B R FTR:

(1) HRC AR a M. BAHZ. WREHaH, SR SREREK.

(2) ILRC #R¥Zastiitle: AIRFFEH], WREER 75 245 ILRC B3,

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

(4) MTP i 84 95

(5) Timer tHEAR: 27 Timer THEGES (KR UE R UM Bh sl FAH B e R % e B dui 15 F, 0 Timer 2 11

G w0, AR, (A, Timer 4 Timerl6, TM2, TM3. )

(6) MRFEAIR
a.10 Toggle Mufit: 10 EHFHM NI T M HF A (PxC /g 0, PxDIER i/ 1) .
b. Timer Mafil: WIR AR (Timer) FIBBHJEAR RGN, MPSTHEEIBE ER, RFES B .
C.ELA sS it i FH LA B me iy, TR RN ¥ 2 GPCC.7 N 15 GPCS.6 4 1 K /g F bk #s M Th g
{HiFER: ¥ 1.20V Bandgap 2% HiE AN IE T LU s e i 2 g

DL 2R H Timerd6 Sknefig R4 A stopexe 1144

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

STT16 count;

stopexe;

/Timerl6 FIFIIGME N 0, 7E Timerl6 11307 256 4~ ILRC K&l /5, REUFEHMRER.

Page 26 of 68



LN PFC151 - TMZg
'j' PADAUK 8 i MTP 10 RA B F il

7.2. HEHER(“stopsys”)

P AR IR B RS, A R SR B 22 4 O Pl i stopsys 484 7T DU 1 B Hdk N\ 45t LSt
o fE NIk stopsys 54 2 HIE UK GPCC.7 WA 0 KRG H HE S -
NS R e B AT R P IERBAT, N T BRI, BENI B AT, BT 1O SR ARk A, ik

TR K stopsys 4 G, PFC151 A ARES :

(1) FA IR 2 R G A

(2) MTP fif #8495 o

(3) SRAM FIEF 738 N A IRFFAAL .

(4) MREEJE: 10 fEET A AT AP AR (PXDIER A2 1)

5 A A S R BIRE FP an R F «

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

if (...) break; I B R A M B T HAS A OK,  mliR [B] 1E & T4
11BN, A5 ERTER R,

}

CLKMD =  0x34; Il 245 M ILRC 424 IHRC/2

7.3. MR

BEN G5 BB FSUS , PRCA5L /] DU V)4 10 51K R IE R TAE. 1 Timer fnffiz WXk H T4 i,
# 6 oK stopsys 5 LB LA stopexe 2 HREZE M IR ) 22 5%

K (stopsys) & B (stopexe)FEMEEIR HIE 7
L4 10 51 TN g i EC A A iR
stopsys = o =
stopexe & sz &

R 6: e AU ORI A AR A Y 1) 22 57
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M 10 5] JHskmefE PFC151, 27 {78% PXDIER N IEHI&E, {4 —ANHN A 5] AT DAE MeBR TN RE . M Rg fil
H R FEFGE R, IEH R R R R 202 3000 4N ILRC BHehE 1, W4k, PEC151 $Rfbbudmigshes, &t
MISC ZF A7 5 i PR PRI ML K2 45 /N ILRC B 4 3

R e AR R, YI# 10 5] B R At 8] (twup)
STOPEXE %4 HAH 2 M 45 * TiLRe,
STOPSYS #i s X B Tire /248 ILRC B 44 & H#A
STOPEXE 4 B i g 3000* Titre,
STOPSYS fih ftit B K Tire 245 ILRC N4 1]

T PRI NG N A TE B ISR 14 I () 22

8. Wl

PFC151 5 6 A Hbrifi:
A TR PAO/PAS
SR TR PBO
Timer16 H Wi
Timer2 F1 W&
Timer3 17

FL % Hh s

® 6 6 0 0 o

hTEEAFHE RIS S H & 7. AP IRE R IEHA B SR PR AR T EUE e . BT B b s SRR S A2
A B AL HOF I B S 2 A7 4% INTRQ % . Wril sRbs 6 BB s T LU T B R By B m & e A 2,
XHGR T X 2777 4% INTEGS (3 E . BrA 1 h Wi R 5 #87 i engint #5-2 OF 425 h ) £ sh iz T,
PARAEH disgint $54 (EHI2RH il £ HE.

Tl HERR R L R AR AT A, HothbE AR T A7 A SP fRE . B TR UM 16 v, MR T A7 A SP
£ 0 MARFE 0. 4k, FH P AT LUME ] pushaf 48417 ACC Flbr & 5 A7 4 I B HER:, DL popaf 54 KA
MHER AR Z E] ACC MR EFF Ao I THEM S BR A a3, 8 Mini-C 81, HERR A7 B 5IRE th o ¥R 7
ZHEe ARV E AT 8 SRR, P A 2 HE A B, DB bk R

FER WSS AL, AT DU S A7 4% INTRQ RIIE H A A 5

7¥: W{E Code Option Interrupt SrcO =¥ Interrupt Srcl {14 71358 H i 5
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v
§* papauk 8 fir MTP 10 A2 Fril
Timer3 INTEN.7 |
output Detectt INTRQ.7
—»| even
Interrupt
_ INTEN.6
Timer2 —\ to FPPO
output Detect | INTRQ.6
p Q
——» event J ‘
INTEN.4
GPC output [ petect | INTRQ.4 ) engint /disgint
—»| rising /
edge Note: “engint” and
INTEN.2 —X “disgint” are instructions
T16 output | Detect INTRQ.2
—— | rising - /
edge
INTEN.1 _\
PBO | Detect | NTRQ.1 J
——>»  both
edge
INTEN.O
PAO/PAS Detect INTRQ.O )
————»| both
edge

7. P AE

8.1. T RV HFRRINTEN), Hihk = 0x04

fr | WMGME | 5 Hid
7 0 W5 | A Timer3 ()% H . 0/1: (=8 H
6 0 W5 | BRI Timer2 (i . 0/1: =AU H
5 - - i

4 0 BS | AR R k. O/1: 4F A H

3 - - | RE

2 0 W5 | A Timerl6 mvi ik, 0/1: 5 HJEH
1 0 B/5 | A M PBO B . 0/1: f=HE

0 0 BI5 | J3 A PAO/PAS [fhibi. 0/1: 15 F/E
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8.2. PMTERFFIBR(NTRQ), Huhtk = 0x05

hr | WIsEME | B/E iR

7 BE | Timer3 (WG K, SoAr & A E E A I ERAHE E . 011 ANEERAG K
6 W5 | Timer2 B Iiig K, tohoje B B g E. 01 AERAER
5 TR

4 - S| BRI W Rk, SR AR AL A T . 0L AESRAG R
3 TR

2 B/E | Timerd6 HH KGR, A2 B B R EE. 011 AZRAK R
1 - /5 | PBO g K, SuAre A E AR RS F . 0/ ANER/E K

0 - BE/5 | PAO/PAS HIH IWriE R, efr i EAF G E. 0/l AERAFK

ER: INTEN, INTRQ BEMME, FrUABEMERH P, —CERBERERERE. B INTEN 50, INTRQ ER
SR W R A TR AR o

8.3. FWTIA%EIFEFFAR(INTEGS), Hilk = 0x0C

A [WIHME | /5 ik
7-5 - - R, 1EBN 0.
Timerl6 FWTIAZ%E#:
4 . WO | 0: EFF&iERdilr.

1: NREGIER

PBO il Zik#t :

00 : bFFHZAT FEZaR s =K
3.2 - wo | 01: EFHZiERFHT -

10 : TREZIER W -

11: ¥,

PAQ / PAS Hillili ik #%

00 : bEFAZGAIT FESARIE K B -
1-0 3 WO | 01: EFHgaEsReir -

10: FREZIER P -

11: ¥,
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8.4. it TAR AR

— BT, HEA TR T

(1) FEF R PSSP 5172845 T M HERR T2 ik % .
(2) ¥ SP KRN SP+2.

(3) &JmHhWrk A zhbE

(4) ¥ MHLHE 0x010 SRELF —2%454 -

RSSO, K reti 18R BIBEA ORE R, HRKTARRED T

(1) M SP FFAFasTa € MHER ATl A% H SN IR AR P i Hes .
(2) Wiy SP K4 E KN SP-2.

(3) &RTWrkazhE .

(4) T KRR WA R 2

8.5. FWTHI— P B,

AR 1. € INTEN Z 4748, JF)a 5200 T ) 4 il 37

LI 2: JEER INTRQ Zi 7a%.

AU 3 EREFH, A engint 154 Ua AW RV CPU [ B Thfg.
AR A SR, PURAES, BRI .

AR S: MW PR HAT R, REERT.

B WAL TR, TT{E ] pushaf 54 KRR TE ALU Fll FLAG #9178 8dE, JE7E reti 21, 13 popaf
BAER . —BDBHIT:

void Interrupt (void)  // W RATE, BENFETRET,

{ Il B8k disgint #PRE, CPU AN R il
PUSHAF;
POPAF;
} Il ZGEFIEN reti, HRAT reti 52 A4 H 3K E 2 engint PR

* FEFEREP T, WA disgint 15456 A T
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8.6. f& i f T4 451

il P 3 L 25T B AL PR HERR A7 A o CLORAT TR T A B, — R T i A0, P s 2200715, Nl
IR PR 7 A b3 T, iR, AbFERH TR pushaf & 75 B DA AT HEAR A7 6 2 o

void FPPAO  (void)
{
$ INTEN PAO:; /I INTEN =1; 24 PAO #EfIeq4E, reAdiiridR
INTRQ = O Il 7EBR INTRQ
ENGINT e e L
DISGINT I A5 FH 4 ey o
}

void Interrupt (void) I ey
{
PUSHAF Il T£6% ALU FIl FLAG Z7E8s

Il iR INTEN.PAO 7 R 2T AIE, MIFRE A ml LA INTEN.PAO 2154 1.
/I #lin:  1f INTEN.PAO && INTRQ.PAO) {...}

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

If INTRQ.PAO)

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

Il (X:) INTRQ = 0; Il AR MR T &G, A A INTRQ = 0 — kA #iE
I BERE AT RE SN R AR T M AR AR ) A iy, = AE B
POPAF /I 1815 ALU Fll FLAG Z1E8s
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j‘ PADAUK 8 fir MTP 10 KA 8 FHL
9. I/O¥gO
9.1. 10 MREFHES
9.1.1. ¥ 0 A FFH N8 & 83 (PADIER), #Hibl = 0x0D
B | WeE | s #ik
1§ 58 PAT~PAG 74 N FI i Zh A4
7-6 11 RE | 1/0: BH 1 158
04 {5 FF 43 AR 3 SR (B, %A Y O 7 IEAE R
: L g | PAS BTN BRI 7R
o 1/0: BH 1 #H
., | f8ifE PA4 ~ PA3 Hr gy ANAIL R =44
- [ y=
4-31 W NE o B e
2-1 fREE. (EINE 00
0 L pg | T PAO TN BRI 7R
o 1/0: BH 1 #H

9.1.2. 3w N B HFHANJE &7 (PBDIER), Hiht = OxOE

AL | WIMRME | /5 e
7 1 g | fEAE PBT MU AR A
0/1: 1=H 1 AH
6-1 iR
0 1 e | fEAE PBO XU R SRR IR
N9 l0/1: R 1R

9.1.3. ¥ 0 A HIFEFHER(PA), Mk = 0x10

AL | WIMRIE | BIB # R
7-0 | Ox00 | /5 | s ZF 7281 1 A
9.1.4. ¥ A #EH| B F25(PAC), Hubk =0x11
AL | VIGRIE | BIB iR
| T AP EE AR IX B RR AT A R S A B A RS IR A A A
7-0 0x00 1BL/5
0/1: ¥Nid

9.1.5. ¥ A _bhiEh| & Fa(PAPH), Hibk =0x12

AL

BIHEME

]

R

7-0

0x00

di A EREHI AR XTI b A BRI E LT RE .
0/1: f=H/EH
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8 fr MTP 10 REL B Fr il

9.1.6. w0 A TFhizHhlaFF85(PAPL), #ihk =0x13

(A

HIMEME

R

7-0

0x00

Uit A TSR B AE R o LA AT A R s 1 A REANHE N 51 R BRI RE
0/1: f=HIFH

9.1.7. 3w 0 B HIBEHFFEE(PB), Hutk =0x14

fr | Wl | 5 #
7-0 | Ox00 | /5 | $dlZ A48 1 B,
9.1.8. 3w B & & /78(PBC), bk = 0x15
fr | WimeE | w5 # B
| ST B AR AR R AE A P K S T B AN 1K 5] B A A S
7-0 0x00 s

. 0/1: FAN/d

9.1.9. 3w B hLhriZlaF745(PBPH), il = 0x16

fr

HIAEME

%5

i I

7-0

0x00

—

CIE

5 B B S A7 . IX AT AF 28 F ok b il 1 B AEANAE R 5 1 _E 7 He BEL ) 4 E
0/1: E=HIEH

9.1.10. ¥iH B THIZHIFHFEH(PBPL), Hulk =0x17

(A

HIsHE

5

B

7-0

0x00

7

/s

U 1 B RN Rl AR A o IX SO AT AT 28 F R i 1 B AFANAH R 51 R 4z He BE A0 4 RE
0/1: E=HIEH
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9.2. 10 g5# R ThEk
9.2.1. 10 3| HIRIZH
PFC151 MIFTA 10 51 I# BA MR 4k, WK 8.

:f PFC151 - TMV%%

Pull-high

WR data latch > E-m PAD
RD controllatch |—<— IFDO—:D—{

S

L
WR controllatch Control

latch
p _—
RD Port —<] (
Data Bus padier.x
Wakeup module |«
Interrupt module
Analog Module

Pull-low

xcs=

8: SlMIZM XA

9.2.2. 10 5 IE—&ThEE
(Q)HIAN B Thee.

PFC151 ity 10 51 BRI g 2 BEE K0y N BB« (e h s i

LB A2 (PAIPB), 1Ml 35 A7 25 (PAC/PBC) A1 i =il 47 ££ 2% (PAPH/PBPH. PAPL/PBPL)
B, & 10 5] I#ES AT LA ST AC B AN R I D fE .

5| B RS AN D RERS , Dyl IR R, 1 951 PXDIER 2577 ds AH 247 R4 A T RE «
RG] Dy RS, H g5 B R R A S BBl kA .

gn R ELE U B ARADIRAS, e e BB R AR R TR, SRR R 2 e A
AR IME . 3R 8 i I PAO HIBERLE R .

PA.O|PAC.0|PAPH.0|PAPL.O iR
X 0 0 0 |MARZ, WA BRI/ ThiHE
0 |fA, A Fhirp
1 AN, A FhiHM
1 [N, A Ld R R
X AR AL
X |fr v A
% 8: PAO Wil B &
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* PADAUK 8 i MTP 10 RA B F il

(2) BEAR MR EETH RE :

4 PEC151 7E4 sk LR, /5| A T AU FOR AR R . 0 T 7 FE SRR R e 31 1,
L J5 L B A AR DA J% 577 9% PXDIER AR o

(3) MR BT D e«

10 FEJSES r 51 B, PXDIER AHRLA N B E e B, 24 PAO HIRATE 94N EE h 5| B, PADIER.O

VA &=

(4)BXZhRE ST AT i :

5y 51 B AT 3@ o AR 3% 100 Drive SR 1R DK 3 L I AN E FELAL

9.2.3. IOl 5#&E

(1) 10 ENECTHmN

& 5 10 BABF AR, Vih 5 Vil B, S TEREREESEZS). E5% Vih H/MER Vil 5 KME.
& NS bRy BEAE S BEE B . RS S R AR s, RN E EE

(2) 10 fE 8T N AT T e i T e

& | PxC #7745, ¥ 10 #A%IN .
& [ PXDIER %4748, BXTRRIALEEN 1 LLUE AEFHmA .
& 7Bk PA A R 10 HRHL, PADIER[1:2] 75 B9 %N 0,

(3) PA5 {E25 PRSTB #i A

& V55E PAS NI .

& V5F CLKMD.0=1, fii PA5 4k PRSTB % A JHIf7 .
(4) PAS 1 Ak N 0 i K G 28 5% 4 58 i ol o T ok

& LFAE PAS 5S4 HE >10 Q HFH.
& SRR GG PAS fE NI
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10. Timer / PWM ¥ 8%

10.1.
10.1.1.

16 frit#2% (Timerl6)

Timerl6 A+
PFC151 N & —> 16 fifilifFit#as Timer16(T16), HALHHE R A1E 9.

THEL AR I B th A7 48 TLOM[7:5 K&+, 1Em £ F| 16 7 1H 34 (counterl6) 2 1, T16M[4:3]w] X i}
BT A AR B, H+1. 4. +16. +64 SEPUMEDT, LhiEE R O,

T16M[2:0)H T3 #¢ Timer16 () i, Hk [ T 16 A7 it 52167 8 BI67 15, 241Kk ik, Timer16
Wb . A% RE INTEGS.4, FREFErh WS & ETHy i & 5l R B fh % o

16 Ar ik Heds A gt bt E, THEES IR E AT LU sttl6 54 voE, tHEER I EUE RTLAAT (dt16 48 A 1E iE
BPHHEAT 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] 4
INTEGS.4

9: Timerl6 HHHE

Timer16 HJiFH %€ LAE.inc . T16M 35 =AML E S 58— NS HUTRE X Timerl6 [ ik,
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,/4,116, /64 I 5= ABH
$2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =4AZH
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il AT LUK IR R SE 0 ZORORE L T16M S48, Bl 740

$ T16M SYSCLK, /64, BIT15;

Il i (SYSCLK/64) 4 Timerl6 W&, 4 2716 M 14—k INTRQ.2=1
Il %%t System Clock = IHRC / 2 = 8 MHz

/I SYSCLK/64 = 8 MHz/64 = 8 uS, #)%} 524 mS f#4E—{X INTRQ.2=1

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

$ TieM STOP;
/I 1= 1F Timer16 1%

10.1.2. Timerl6 | &F7285(T16M), Hihk = 0x06

fr | BIgeE | 5 Ei D

Timer16 ek +%:

000: f%H Timerl6

001: CLK RZGihf4h

010: fRE

7-5 | 000 /5 |011: PA4 FREH (AMEBEM)
100: IHRC

101: EOSC

110: ILRC

111: PAO FFEH (HMERSEAT)

Timerl6 &S8R 7 A2 .
00: +1
4-3 00 B/5 |01: +4
10: +16
11: <64

bR R AR AR, A P TR
Timer16 {7 8

Timer16 /7. 9

Timer16 {7 10

Timerl16 {7 11

Timerl16 {7 12

Timerl16 {7 13

Timerl16 {7 14

Timer16 {7 15

2-0 | 000 BIg

N o o~ W N P O
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PADAUK 8 AL MTP 10 ZKRELE F#l,

10.1.3. Timer16 %5 B E

10.2.

Z%5E $INTEGS BIT_R i GXJ2 IC BRiMED , HEE T16M %48 BITS F=4: by, 2 T16 5
0 JFU& , T — R b & 76 11503 0x100 i & £ (BIT8 M 0 F) 1), 55 vk ki £ 1+ 53 0x300 it & 4 (BIT8
MO ZE 1) o BrRARE BIT8 & iH4L 512 A Hll. 157, WRAEF B EH% TI6M tHEEwE, T
— W AE BITS M 028 1 IR A

WHREE $INTEGS BIT_F (BIT A1 30 k) 1 HiE T1I6M %88 BITS P24y, M T16 it
U B 0x200/0x400/0x600/. . 15 KA il . BRI E INTEGS k& A kb, higiEEmiths

=X
FFo

8 AL PWM ¥ #8(Timer2, Timer3)

PFC151 N & 2 4 8 fir PWM fififf: 52 5 2% (Timer2/TM2, Timer3/TM3), PN Euds i B —4E, BLUREL
Timer2 KB, TM2 ffi{HHE &g 2% K 10.

DT TM2C[7:4] F St 35 5 I 26 i, TM2C[3: 2] Sk £ Timer2 f% L . 257728 TM2S[6:0]H T-ik
PRI P SAL B . 254728 TM2B R4 6 e i 28 i BIR, i EUEIA R TM2B % 1) L BRI, e i 2%
BENEE. 5 7a TM2CT AT 3B 8B i 8% 10U

8 £ PWM &I 28 i TAERE R A E WA PWM B A, 8 AR T4 b [ A ;. PWM
HEAGE A R4 PWM iy, PWM 38R 0] LA 6~8 7.

» TM2_CLK
TM2S.7

TM20[7:4lﬁ TM2S[6:5] TM2S[4:0] TM2C.1
CLK, u u l e
IHRC,\ % S AN e 8-bit ———— ZUEfRA T
EoSe s L, A LT TM2CT[7:0
EOSC % P> i P> . —@»| %% => [ : ]
Cmp, B i :
PAC, \ & 1,4, 1~32 > = |
-PAD, [ P 16, 64 S %> PAO
“Pe0 Drseas
Péﬁ;l EIREF T 55— PBO
A4 s TM2B[7:0] TM2C.0 ﬁ

TM2C[3:2]

K 10: Timer2 FERAE K]
Timer3 (¥ iH%d tH nl ik $%9 PA4, PAS5 5{ PB7.
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PFC151 - T.MvZk
8 fL MTP 10 2RA B FHl.
K 11 EosH Timer2 JE I F PWM AR 2RI e
R R TR S R R R TR S B8 H R o R
W SN SE It e N
OxFF 4 a \\‘\\\ oxFF 4 I,” ! ox3F 4 /,’l !
EREEBE S SR T el am
FREESEE , ' e Y / :
» e > [ » b [
AR AR it TR i
MHSE 4 w4 mmsim 4
> i ] ‘ H > I T H
R0 - AR B — Sfir s IERPWMEES

L > i
R - 63 FERPWMEE

11: Timer2 A PWM 8 X a5 &

TR GPC_PWM 48 H L fe 45 Sz PWM UK . & AL ThAS S, Y EbE 8% A 1 1, PWM
ks, EhEcEs T o O B, PWM IR E R . & 12 Fias.

PWM Output

Comparator
Output

12: FLEC2EFEH PWM %
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10.2.1. Timer2. Timer3 fix&FFos
10.2.1.1. Timer2 SR & F37(TM2S), Hihk = Ox1E

fr | BIMRME | T Ei: I

PWM 73 # ik $¢ .
7 0 HE | 0: 811
1: 617k 7 7 CEHRERFEIT TMx_bit #55))

d

Timer2 i &4 T3 B 45 o

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

10: +16

11: - 64

4-0 | 00000 | H Timer2 K& 53488

dn

10.2.1.2. Timer2 | FF8(TM2C), Hiltk = 0x1C

fir | WIBE | 5 # R

Timer2 B ghyRIEEE.

0000: f&H

0001: CLK

0010: IHRC #t# IHRC*2 (£ & TMx_source il
0011: EOSC

0100: ILRC

0101: th##skt

1000: PAO ( EFHID

1001: ~PA0 ( FF&EED

1010: PBO ( EFHID

1011: ~PBO ( FF&ED

1100: PA4 ( ETHED

1101: ~PA4 CRP&EH

HAt: TR

VEE: fF ICE #X H IHRC ¥k Ay Timer2 B #aitsh, 24 ICE 15 Fif, KiEFER
BB R AT L, BRI ET

7-4 0000 s

Timer2 i % £

00: f5H

3-2 00 PS5 | 01: PAO (FE{hiE%: & PB2)
10 : PA3

11: PBO ({fEfj H#s & PB4)

.| Timer2 #E:0EF.
0/1: BN /PWM .

| JaH Timer2 AR .
0/1: 1FHIEH
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10.2.1.3. Timer2 W &HFFA(TM2CT), Hiht = 0x1D
AL | WItEME | B # R

7-0 | Ox00 | /5 | Timer2 5&H#47[7:0].

10.2.1.4.Timer2 EFR&EFFFAF(TM2B), Hikk = Ox1F
AL | IEEME | B # R

7-0 0x00 HE | Timer2 FIRZFfE88.

10.2.1.5. Timer3 & 78 (TM3CT), Hbihk = 0x33

fr | WIsElE | BB # R
7-0 | 0x00 | #&/5 | Timer3 s #5471[7:0].

10.2.1.6. Timer3 Z33H& 785 (TM3S), Hbhk= 0x34

fr | WIkElE | /B # R
PWM 738 5#¢
0: 81z
1: 6078l 7 A7 CEHFEFIET TMx_bit 541D
Timer3 & 43345 o

7 0 H

dn

00: =1
6-5 00 HE | 01: +4
10: +16
11: -~ 64
4-0 | 00000 | RE | Timer3 i} &hsrJiids .

10.2.1.7.Timer3 EFR&FFF33(TM3B), Hiht = 0x35

fr YIgHiE | /5 # R
7-0 0x00 HE | Timer3 LB & 1E5e,
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8 fr MTP 10 REL B Fr il

10.2.1.8. Timer3 & F37(TM3C), Hihk = 0x32

fr | WigRfE | B

Ei: I

0000 g

Timer3 HfEhik$E.

0000: f&H

0001: CLK

0010: IHRC Hi# IHRC*2
0011: EOSC

0100: ILRC

0101: Lh&ast

1000: PAO ( EFHID
1001: ~PAO C RP&EHH)
1010: PBO (_ET7H&)
1011: ~PBO ( FF&ID
1100: PA4 ( ETHM
1101: ~PA4 CRB&EH
HoAt: R

R 7F ICE #izUH IHRC #k v Timer3 sEit 834, 24 ICE (& R, RiEFeEn
SR RAE L, e ST

(HHFEFFIE TR TMx_source 541D

00 B5

Timer3 i B # .

00: 15H

01: PA4 (fEfii H4s /2 PB5)
10: PA5 ({fEfj H4s F52& PB6)
11: PB7

Timer3 R EFE.
0: R
1: PWM Eizt

Ja I Timer3 e ida b .
0/1: {FHIEM.
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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 firik i ep g
K =TM2B[7:0] : L BRZFAF #8508 BME CHaEdD
S1=TM2S[6:5] : Ti/rMiasis i (S1=1,4, 16, 64)
S2 =TM2S[4:0] : ZMiasfl (i, S2=0~31)

Bl
TM2C = 0b0001_1100, Y=8MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
D> AR = 8MHz < [2 x (127+1) x 1 x (0+1) ] = 31.25KHz

Bil2:
TM2C = 0b0001_1100, Y=8MHz
TM2B = 0b0000_0001, K=1
TM2S = 0b0_00_00000, S1=1, S2=0
S E = 8MHz +[2 x (1+1) x 1 x (0+1) ] =2MHz

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

void FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 i PWM, T4 =1, 4l =2
TM2C = 0b0001_10 0 _O; ARG &, fid =PA3, JEHAE
while(1)
{
nop;
}
}
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'ji?t_\PAUK 8 fir MTP 10 KA B A4l

10.2.3. f#H Timer2 =4 8 fif PWM &
Ak 8 it PWM AR, Wi S7 TM2C.1=1, TM2S.7 =0, #iH IS b2 b i ks T -

R =Y +[256 x S1 x (S2+1) ]
B2 5K = [(K+1) + 256]x100%

XH,
Y = TM2C[7:4] : Timer2 ik i ep g
K =TM2B[7:0] : L BRZFAF#8 5008 HME CHakdD
S1=TM2S[6:5] : Tilsr#ias s Efl (S1=1, 4, 16, 64)
S2 =TM2S[4:0] : Ziiasfl (i, S2=0~31)

Bila:
TM2C = 0b0001_1110, Y=8MHz
TM2B = 0b0111_1111, K=127
TM2S = 0b0_00_00000, S1=1, S2=0
> HHHZE = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz

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

Bil2:
TM2C = 0b0001_1110, Y=8MHz
TM2B = 0b0000_1001, K = 9
TM2S = 0b0_00_00000, S1=1, S2=0
D> R = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz
> HiHA HEE = [(9+1) + 256] x 100% = 3.9%

1§ Timer2 5E I 28724 PWM U B I 4012 7 1 R Fr s

void FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vpop=5V

TM2CT = 0x00;
TM2B = Ox7f;
TM2S = 0b0_00_00001; 118 KL PWM, Tiisrit =1, 4 =2
TM2C = 0b0001_10 1 _O; RSB, #iE = PA3, PWM Bz
while(1)
{

nop;

}
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10.2.4. fHH Timer2 724 6 fif PWM 3ETE
LR 6 if PWM FIHER, NS TM2C.1=1, TM2S.7 = 1, %I 5 S T st T

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

wHEEEE =[(K+1) + 64]x100%

XH,
Y = TM2C[7:4] : Timer2 At £ (i s A
K=TM2B[7:0] : LIRZFAAaEEME (kD
S1=TM2S[6:5] : Ti/rMiasis i (S1=1,4, 16, 64)
S2 =TM2S[4:0] : 4r#ii#sfl (Fikil, S2=0~31)

i1
TM2C = 0b0001_1110, Y=8MHz
TM2B = 0b0011_1111, K=63
TM2S = 0b1_00_00000, S1=1, S2=0
> iR = 8MHz + (64 x 1 x (0+1) ) = 125KHz
> Hlia HEE = [(63+1) + 64] x 100% = 100%

B2
TM2C = 0b0001_1110, Y=8MHz
TM2B = 0b0000_0000, K=0
TM2S = 0b1_00_00000, S1=1, S2=0
> MHAIE = 8MHz = (64 x 1 x (0+1) ) = 125KHz
> HiA HEE = [(0+1) + 64] x 100% =1.5%
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11 KFERIDAE

11.1. tbBi2%

PFC151 WE—/\W&HH&%&, AR B 130 e ] LR R N A\ i 2 8] RS 5 K/ . HE4T PR i
Mas, —PNEIERA, A— 2. ERABEZFAE GPCC.0 EH; %A\ B GPCC[3:1] &F%.

bl 28 H R &5 SR AT DL

(1) HH GPCC.6 BzHUH Sk,

(2) tH GPCC.4 i #H i E 5 & 7 blhE;

(3) H1 GPCC.5 ¥ #5275 Tlme2(TM2_CLK)§i€7]‘$$ﬁHj;
(4) tH GPCS.7 i+ 2 i th 2] PAO:;

(5) FEAEHFHE S
VDD 16 stages
—I__ 8R 8R A 8R
GPCS.5=1 37
GPCS.5=0 0— 0"—/\/\r0/\/\/—‘ ggggjg
UXx
|
GPCC[3:1] Vinternal R
PA3 » 000
PA4 »001 M gk
Bandgap »010 U GPCCA4 — ]
¢—>o011 X X
o GPCC.6
M
PB7 >
I HE
0 F[> %] PAO
MUX Timer 2 f4p | F
PA4 —»|1 — >
A TM2 CLK GPCC.5
GPCC.0 GPCS.7

K13« bR S EHE
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11.1.1. LB % F88 (GPCC), Hbhk=0x18

fr | ¥IMRME | BT R
JEFH . 011 « IR

7 0 B
o UL R, V8 R AR N AR I A 5B Ry A, AR IR .
Fuiasai R -
6 - Rk | 0: EfIA < A

1. IEHN > fAN

RIS 45 TS B TM2_CLK R FEH i
5 0 BE | 0: HWERERHISE B E TM2_CLK KA

1: LR A4S 2t TM2_CLK RFEH
PR L A A HE 1 45 SR T SO

4 0 TS| 0: Dhiasd i gk B otk

1. PRBCaR4 gt 2 v

PR L A A8 U N R SR R o

000: PA3

001: PA4

010: W3 1.20 V Bandgap 2% HE (A& T LA e i D e
011: Vinterma rR

100: x4

101: PB7

11X: fRH

e LA 3 IE SN IR R U5

0 0 BEI'S  | 0: VinermalR

1. PA4

3-1 000 w5

11.1.2. HEBEEFHFE(GPCS), Hibk = 0x19

fr | WI%GE | W5 R
teieds it m A (2 PAO)
7 0 H5 | o/1: EHIE.
(HER, R Ee st 2] PAO, M PA3 &4 it . S2Pr 1C A B &)
5 0 e Fbie as e fig S . (gpec.6 kA2 B P AR AL A R e fig )
0/1: f=H/EH
RE | EFEREZSHE IR Virema r s 10 .
0 RE | EHHEZRZSE R Vinena r BAKFTEH
3.0 0000 nE ERER SRS EHRE Vinternjl—Ro
0000 (HfiK) ~ 1111 C(Her)
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11.1.3. W%B%%%EEEE (Vinternal R)

W%B%%EEFE Vinternal R EE ‘%%ﬁﬂéﬂﬁﬁ TU\ Tﬁ%ﬁ‘ GPCS[5 O]ﬂ%uﬁﬁ%ﬁfﬁ, {I'_J,.)\A
(1/32)*vDD % (3/4)*VDD. % 17#% GPCS L 4 FHL 5 FKIEFE Vinera r

AR E: (2[3:0)H Tk
BT B EKT, X HEEK T2 H Vinena r R S ATRIGE 2> 16 245 .

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

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

¢

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

V internalR= —4 * VDD A%)— * VDD, n = GPCS[3:0] in decimal

14 : VinternalR ﬁ%1¢?§?§ (GPCSSZO & GPCS4:O)

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

16 stages
VDD

_A,_
/\% ° Ve = e_/\i}{ ;—{
GPCS.5= R GPCS.4=0

1
| I BN |
GPCS.S:W
|

GPCS[3:0p—=— MUX

!

A internal R~ (2/3) VDD ~ (1/24) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

GPCS.4=1

(n+1) &
? VDD, n = GPCS[3:0] in decimal

internal R~

B 15: Vinemar f1F% (GPCS.5=0 & GPCS.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

16 stages
VDD

i

GPCS.5=

GPCS.5=0
L

GPCS[3:0—=— MUX

!

V internair= (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000
1
Vinternal R= —5 * VDD +—(ﬂ)— * VDD, n = GPCS[3:0] in decimal
40

16 : Vinemar f#1F#EVE (GPCS.5=1 & GPCS.4=0)

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

16 stages

A
~ > ,._/\%T
R GPCS.4=0

GPCS.4=1

VDD

i

GPCS.5=

GPCS.5=0
L

GPCS[3:0f——=p MUX
<= (1/2) VDD ~ (1/32) VDD
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

v

internal

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

K17 : Vinemar {3575 (GPCS.5=1 & GPCS.4=1)
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11.1.4. fEALESR

M_‘:

jﬁﬁ PA3 j‘jﬁliﬁ]\*u Vinternal R E/:] EE,E?'\](]_S/SZ)*VDD 'ﬂzﬁ‘jﬂzﬁ)ﬂ’)\ovintemal Rji%lx:ilg GPCS[54] =2b’00
FIfCE 720, GPCS[3:0] = 40’1001 (n=9) A3 % Vinternair = (1/4)*VDD + [(9+1)/32]*VDD = [(9+9)/32]*VDD
= (18/32)*VDD K& % Hi )k,

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

GPCC =0bl1 0 0 0 000 O; Il B 2s, fusN: PA3, IEHIA: Vinemar
PADIER = 0bxxxx_0_XXX; I 15 PA3 Bir ANBi bR (x: HHEFHT)
i

$ GPCS Vop*18/32;
$ GPCC Enable, N_PA3, P_R; I N_xx ZffmN, P_RARERIERMALZHNTLSEHIE
PADIER = Obxxxx_0_XxxXx;

Bl

Ji*% VinternalRygﬁliﬁ])\y VinternaIRE/‘J EE;J_’E%(ZZM'O)*VDDr li:f% PA4 %Eﬁﬁ)\’ thiﬁ%”%ﬂ@%%fi&ﬁﬁ
HitH %] PAO. Vinemal rEF FEMECE 7 “GPCS[5:4] = 2b’10” 1 GPCS[3:0] = 4b’1101 (n=13) 5%
Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

GPCS =0b 1 0 10 _1101; Il #itH 3] PAO, Vinemalr = VDD*(22/40)

GPCC = Obl_O_O_l_Oll_l, I &*&‘T@iﬁﬁhﬂ, ﬁiﬁ)\:VintemalR; J__Eiﬁ)\:PA4
PADIER = 0bXxXX_0_XXXX; I 15 PAA B3 NB LR L (x: IS HE)
o

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

R ik PAO ELELESE Rty , GPCS 2#2m PA3 K11 Hfth Difg, E AR SRR 1IC 1)
RE, VELE DT I BT X ML
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11.1.5. fEFHELEEEA Bandgap % B R4 s

WS Bandgap 2% Hi AR flas il AR 1.20V , Bl DL E A IR LR /K F . 1% Bandgap 2%
En] U\ﬁiﬁiﬁ%ﬁ)\iﬁ*ﬂ Eiﬁﬁ)\ Vinternal R EEH o Vinternal R F BLIR AZ VDD, #) 2 Vinternal R Eﬁ}ij(qzjﬂj Bandgap
SR LU, AT DURIE VDD I HLE .

ﬁﬂ% N <GPCS[3:O]+1&%’J) XEIL:ﬁ: Vinternal R %%J& 1.20V , %B/A VDD E@Eﬁ‘}iﬁjﬁﬂ U\ﬁﬁTﬁl /L\\itl‘l“ﬁ

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

Wﬂ_‘:

$ GPCS Vop*12/40; Il 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; /I BANDGAP £\, P_RAELEMANREAISEBIE
if (GPC_Out) Il 5/ GPCC.6

{

I 4 Vop > 4V

}

else

{

I 4 Vop < 4V

}
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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) H 5S-1-S01/2(B)fji Ebf, ANZ4& SYSCLK=ILRC/16 fi1 ILRC/2.

(2) H 5S-1-S01/2(B)ffi I, ANk PAS il

(3) I 5S-1-S01/2(B)fi &I, A%k GPC_PWM, TMx_source, TMx_bit » Interrupt_SrcO » PA3_PA4_Drive
& code option.

(4) H 5S-1-S01/2(B) /i i, ASZKF TM2C.GPCRS #1 TM3C.GPCRS

(5) I 5S-1-S01/2(B)fjj Hith, A 4% PAPL. PBPL.

(6) SZPrits I TM2C PWM it /& PAO, PA3 1 PBO, {HYE{iE #: /& PB2, PA3 fil PB4,

(7) SEPR I TM3C PWM #ith /& PA4, PAS Fl PB7, {HYE{E 2% & PB5, PB6 il PB7.

(8) 4 GPCS i&#f Output #| PAO ¥t i, PA3 (% tH e &2 52m .

(9) 5S-1-S01/2(B) A FF1/i H Timer2/Timer3 A LA #h IR ¥ D) 68, {H 6S-M-001 1/ FL#% 7] LA 5o

(10) HI 5S-1-S01/2(B)fli EL I, Pk MefEH i aE, & [ 100 AL [a] AP R . SKBR IC AT 5.

(11) fiE PWM BETERS, B P ERF TR B BIY, 07 BA s sl n B s 7 B % vl e 2 5 52 br

AFF

(12) e me B2 s e A4 ] 5S-1-S01/2(B) 1 EATA (5S-1-S01/2(B): 128 SYSCLK, PFC151: 45 ILRC).

(13) 5S-1-S01/2(B)fj FAs ] ILRC i 55LFR IC A, HARZAKME, HAERE KL /E 34K~38KHz.

(14) IC (W& 143 i e R 5S-1-S01/2(B) i EANIF], 4R

WDT i Hi i JE] 5S-1-S01/2(B) PFC151
MISC[1:0]=00 2048 * Tire 8192 * Tire
MISC[1:0]=01 4096 * TiLre 16384 * TiLre
MISC[1:0]=10 16384 * Tiire 65536 * TiLre
MISC[1:0]=11 256 * Titre 262144 * T\ rc
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13. JF T

13.1.

13.2.

%8 ] PDK-5S-P003 #E47k¢5% . 3S-P-002 542 | i) Writer i A & EA LR best PFC151.
Jumper EHz: KGR A B VLR, 1ERE jumper BT,
T8 P A SI2 B 1Lt 36 DA R P A se i =X

PSRRI

&G

® HUMEAL IC, FHTELETARN IC i BER: IR LS

® 5 (MCP) IC, {H5 PFC151 & # 1 I1C Rt Atk UL T HUEBIR, WA 24 LU R4 .
Bl B R

(1) VDD %7 7.5V, T R4S B B i AT IA 2] 20mA.

(2) PA5 5T 6V,

(3) HAthke 5111 (GND ER4h) %+ VDD,

BEHRR:

® UI7E handler EXt IC BETHES, B4 LI APNO04 & APNOL1 HIHERHELT -
©® NPT IR, 5 T HER e - LR 1IC EE2 4 VDD Al GND 2 [B]#%#: 0.01uF .
B SEEFME 0.01uF BAEREE, Aamii@EmeRENrEeT.

PR R

35

® {EMRFET (On-board Writing) , (FILL L I ALPF R £ LR LR AR, 075 22 iR B HLFE 072
B ERBER I .

® &5 (MCP) IC, {5 PFCISL 4 IC MILH R 24 A T IR, 1/ 26 LT iR 7.

BR e TR X e R 2R A

(1) VDD %T 5V, s K4 s iR e il ik 2 20mA.
(2) PA5 5T 5V,

(3) HAthBesE I (GND FR4h) 4T VDD,

R e, T e g AL _EiE - “MTP On-board VDD limitation” 5% “On-board Program” (i#
ST % PDK-5S-P003 (I F41) «
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13.3. #ERBEF (On-Board Writing)

PFEC151 A LA R Be T, . FTIBEMRLE T, 248 1C LI fh B ik R 41y, %O 8885 PCB |, If
B 1C HEAT B8 S I o 28 MB35 75 EL48 F) PDK-5S-P003 | Fik 5] £k: ICPCK. ICPDA. VDD. GND #1 ICVPP,
HT5 IC L1 PA3. PA6. VDD. GND H PA5 % i AHi% o

PDK-5S-P003 : PCBA MCU
|
VDD @ ; VDD
_ (ICVPP) |
Writer-PAS > | PAS5
Writer-PAG G’ ! PAG6
_ (ICPCK) |
Writer-PA3 O | PA3
GND O | GND
|
Textool l
|
| Yd By B
|
|

To Other Circuit
20: fEMURFIEL REE

20 Pty WO HIPHE LAY, TR RS R A A i R . FEBH > 10KQ, HLARS 220pF.
HE:
® —RoRUL, EMURERNAE PR G F A . S EAE IR R B A PR Am i ] .
® PCB L) VDD 5 GND Z [AIAFIERA 5.0V 5ibL N FS K — AR s At A i) 5.0V 7 A4 1) R R 5T
® PCB Lff) VDD 5 GND Z [a] AT # A bR {H 500uF B¢ PAE i fL A s o

® ki, M TN PA3, PAS J PA6 51/, AREME fysmia i .
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14.1. 8% B KE
LR B/ME | #BME BAE AL &% E
FHL Y5 HA
VDD) 2.2 5.5 \Y FLYE H R B KA REAE ST 5.5V, 75 E BE3R3R IC
N H -0.3 Voo + 0.3 \Y;
TAER -40 85 °C
i P -50 125 °C
IR 150 °C

14.2. B4 AR

THI A BRI NS4, BT Vop=3.3V, fsys=2MHz Z %M F 35,

5 LERES B/ME | BRE | BKE XA %A:(Ta=25°C)
Voo | TAEHE 2.2% 5.0 5.5 vV |* ZRT LVR &%
LVRY% [{KHERMAZE -5 5 %
R (CLK)* =
IHRC/2 0 8M Vop> 3.5V
fsvs IHRC/4 0 aM Hz |Voo> 2.5V
IHRC/8 0 2M Vo> 2.2V
ILRC 64K Vop = 5.0V
Peycle | B IEL 1000 cycles
. 0.7 mA |fsys=IHRC/16=1MIPS@5.0V
lop | TAFHLIR 82 uA fsvs:ILRC:64KHz@5.C§V
o FpL A5 2T R LR uA
Irp ({8 stopsys 4 1 UA Vpp=5.0V
o A H T FE R 3 UA Vbp =5.0V; fsys= ILRC
(i ] stopexe #ir4) {UA$FH ILRC AR
Vie  [HIAKRE 0 0.1 Voo \Y
Vin | FIAEHEE 0.7 Voo Voo \Y
1O #athHEHLIL (Strong)
PA3/PA4 40
loL Others 23 mA | Vbp=5.0V, Vo.=0.5V
1O #ith#E LA (Normal) 23
10 HyHIKAhHLYE (Strong)
loH PASIPA4 20 mA | Vbp=5.0V, Von=4.5V
Others 10
1O Hith I3 HLiA (Normal) 10
Vin HINHE -0.3 Vop+0.3 \Y/
Ina ey | FEISZ BT 51N HELIR 1 UA |Vpp +0.3=Vin= -0.3
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Giied R B/AME | AUE | BKME Bhr %A¥(Ta=25°C)
e AN
RpH PA5 85 KQ |Vop =5.0V
HoAth 80
AN
RpL PA5 85 KQ |Vop =5.0V
HoAth 80
15.84* 16* 16.16* VDD=5V, Ta=25°C
fiire | IHRC fitHAiiZe (RHES) * MHz | vpp =2.2V~5.5V,
15.20* 16* 16.80*
-40°C <Ta<85°C *
tinT H IR fk v 5 B 30 ns | Voo =5.0V
8k misc[1:0]1=00 (ERI\)
X . ‘ 16k misc[1:0]=01
twoT B 1M s s s 64k TiLre misc[1:0]=10
256k misc[1:0]=11
tsep | RS EIFHLE [E 50 ms | @ Voo =5V
trsT | AMER ALK T AR 120 us | @ Vob =5V
CPos | b k* - +10 +20 mV
CPcm | LLERAR LA H R * 0 Vop-1.5 \Y
CPspt | B4z 2 j37 Fif i) * 100 500 ns | EIHEAR R R
CPmc | b o oo Ao i ] 25 7.5 us
CPcs | LUA#S I AR 20 UA | Voo=3.3V

REESHOR B S HAE, ARG AN,
FRPEER SERr Al . 5 B4 A SR R R (50, A% vh I B AR SE P I B I R AV A
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14.3. IHRC #i# 5 VDD R R ML E (RHEZR] 16MHz)

IHRC Frequency Deviation vs. VDD

0.2
DD . _H——.'—*"’_.__._H—‘_H
02 /
0.4 pad
| /

-0.6 —e—Avg.
-0.8 /
-1.0 /
/

_12 | | | | | | | | | | | | | | | | | | | | |
20 24 28 32 36 40 44 48 52 56 6.0

Avg. Deviation (%)

VDD (Volt)

14.4. ILRC #i% 5 VDD Xx & £

ILRC Frequency vs. VDD

66
~ 64
I
z 6 M
o 60 /
o /
H >8 / ——Avg
S 56 ¢ '
= 54
.% 52

50 | | | | | | | | | | | | | | | | | | | | |

2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)
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14.5. IHRC iR E5EEXRAMLA (K#ED) 16MHz)

IHRC Drift

——VDD=5.0V
—=—\VDD=4.0V [
VDD=3.3V |
VDD=2.5V
——VDD=2.0V [

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

Temperature (degree C)

14.6. ILRC M 5HEEF R R L E

ILRC(KHz)

80
75
70
65
60
55
50
45
40

ILRC Drift

——VDD=5.0V

| —=—VDD=4.0V
|| VDD=3.3V o
VDD=2.5V A

— | —=—VDD=2.0V

_—
-

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

Temperature (degree C)
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14.7. TAEHTRS VDD. REGih4F CLK = IHRC/n R FR HHZRE

%M. FFR: IHRC, Bandgap, LVR; *xH: T16, IHRC;
10: PAO DL 0.5Hz Sl ki R ac e it , etk Hflh: oA\ BAR S

IHRC/n vs. VDD
1.6

—e—IHRC/2 /l
1.4 | —e—IHRC/4
—=—|HRC/8
12 IHRC/16
1 U IHRC/32
—«IHRC/64
0-8 /
0.6
0 m
0.2 |
0 T—/*I_' | | | | |

2 25 3 35 4 4.5 5 55
VDD (V)

Current (mA)

14.8. TAEHHS VDD R4k CLK = ILRC/n =AML E

%fF: FFJE: ILRC, Bandgap, LVR; 3%H: T16, IHRC;
10: PAO LA 0.5Hz S mfl i Ac i it , o fads Hofb: WA B AT S

ILRC/n vs. VDD

100 —#—ILRC/1
90 ——ILRC/2

80 ILRC/4
70

50 ILRCV //://'
50 A |

3
E’ 40!////.;1”'”/’/,r -
3 30 =

20

10

0 ! ! ! ! ! !

2 2.5 3 3.5 4 45 5 5.5

VDD (V)
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14.9. TAEHEARYE VDD. R%H4F CLK = 32KHz EOSC / n SRR HIZE

%A1F: FFB: EOSC[6,5] =[0,1], Bandgap, LVR; xH: T16, IHRC;
I0: PAQO Lk 0.5Hz B m{k RS i, ofigk; Hl: SN BAFS

EOSC(32KHz) Operation Current vs. VDD
120
100 EOSC/1
—e—EOSC/2
= 80 —+—EOSC/4
=]
= 60 —m—EQOSC/8
C
L
g 40
20
O Il Il Il Il Il Il
2 25 3 35 4 45 5 55
VDD (V)

14.10. TAEH#S VDD, RZiH 4 CLK = IMHz EOSC / n < R #hi £k &

%1F:. FFJE: EOSCI[6,5] = [1,0], Bandgap, LVR; 3%M: T16, IHRC;
0: PAO DL 0.5Hz iR m i B xs e, ok, Hb: SN EARES

EOSC(1MHz) Operation Current vs. VDD
14
12 EOSC/1
—e—EOSC/2
—_ T 1™ ——eoscis
é 0.8 — —m—EOSC/8
5 o6
3 04
0.2
O 1 1 1 1 1 1
2 25 3 35 4 45 5 55
VDD (V)
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14.11. TAEHHRS VDD, Rk 4 CLK = 4MHz EOSC / n - R Hi£k &

%1F: FFJE: EOSCI[6,5] =[1,1] , Bandgap, LVR: 3%}: T16, IHRC:
10: PAO DL 0.5Hz Bl K A b i, ofdk: Hath: s BAES

EOSC(4MHz) Operation Current vs. VDD
2
1.8 EOSC/M1
16
—e—EOSC/2
14 _a
fé 12 4 —e—EOSC/4 /
- 4 | ] —=—EOSC8
C
2 o0s
o 06
04 =
0.2
O | Il Il Il Il Il Il
2 25 3 35 4 4.5 5 55
VDD (V)

14.12. 10 5| i _Ehr T dh 2R &

Pull High Resistor
100
95 —e+—Others
—m—PA5
E 90
S " e SR
v, 85 I . - :— o ——
& 80 - M—
R
8 75
70 l l l l l l
2.0 2.5 3.0 3.5 4.0 45 50 55
VDD (V)
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14.13. 10 5| T~ hfHpi 2R A
Pull Low Resistor
100
95 —e— Others
—a—PAS
E 90
£ .\l\—l\.—.\.iﬁ
v 85 | S— . - R
§ 80 - ¢ —
2]
S 75
r
70 | | | | | |
2.0 25 3.0 35 4.0 45 50 55
VDD (V)
14.14. 10 5| B H K30 R (lon) FIEERIR (lou)HHZR A
(VOH=0.9*VDD, VOL=0.1*VDD)
loH vs. VDD (Drive = Normal) loH vs. VDD (Drive = Strong)
14 30
12 o 25 || :(F;f/PM
10 20 = l/.
E s o E 1 /
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15.18%

Gl # B
ACC Zn#% (Accumulator %5 )
a Fn#% (Accumulator /EFEF BINRERF )
SP HEMARE
FLAG PR FAF A
I BV Hr
& 24 AND
| 12 OR
— # 5
" 58 OR
+ n
— ik
~ NOT CGZH#HAM, 1 4MD
T 2 ML
oV b (2 MRS NIE F A R BT ED
T (MRFIBHEHTTHRIEAE R 0, RMREN 1)
C A (Carry)
AC W BhIEAL A7 & (Auxiliary Carry).
10.n TAFAAL
M.n H Ao ¥F - hk7E address 0~0x3F (0~63) I &
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®

* PADAUK 8 Az MTP 10 KRZLE 5L
15.1. ELEE

B Thee ¥ |z|C|AC | OV
Bl By
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;¥ MEM NER, kbl Z S4B 1 |Y|-| - | -
mov a, |0 mov a,pa; a<« pa;X4pa NER, brEAZ 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; 1 |-]-] - -
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|Y|Y|Y
add M, a add MEM,a;, MEM < a+ MEM 1 (Y|Y| Y |Y
addc a, M addc a, MEM,; a<—a+MEM+C 1 |Y|Y|Y|Y
addc M, a addc MEM,a; MEM—a+MEM+C 1 |Y|Y|Y|Y
addc a addc a; a<—a+C 1 |Y|Y| Y |Y
addc M addc MEM; MEM — MEM +C 1 |Y|Y|Y|Y
nadd a, M nadd a, MEM; a« Ta+MEM 1 (Y|Y|Y|Y
nadd M, a nadd MEM,a; MEM <« TMEM+a 1 |Y|IY|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'scomplementofM]) 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 |YlY|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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A
L
PADAUK 8 il MTP 10 BB B F ¥l
Be Thee JA# |z|C|AC | OV
BALZH KBS
Sr a,
el 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,
SICTNd 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,b2,b1,b0), C — a (b7) 11- T
slc a;
slc_a 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), f— .
C — MEM (b7)
swap a;
Baap 2 a (b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0) 1 - T
BHREHEKES
and a,l and a,0x0f; a« a&O0fh 1 |Y - -
and a, M and a, RAM10; a <« a&RAM10 1 |y ol
and M, a and MEM,a; MEM « a& MEM 1 |y -
or a,l or a,0x0f; a<«a]0fh 1 |y S
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 1|y ]
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 ; .
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; %%+ (MEM-a), JHilZEhrElr Flag 1 |y
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* PADAUK 8 Az MTP 10 KRZLE 5L
B Thig JA#i|z|C|AC|OV

FrBHRKHEL

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

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

setd M.n setd MEM.5; MEM{z5 k0 1 |-1-] -1 -
setl M.n setl MEM.5; MEMAI5HM1 1 |-1-] -1 -
swapc 10.0; C+<10.0,10.0C

swapc l0.n |2 10.0 ZFah G, HEAIFRE CREXE] 10.0 | 1 [-1Y] - | -

24 10.0 AN, 10.0 HFPRE P B AARE C

FHBHEKEL

o a1 | O o e 1r2)v]v] v |

cegsn a,M |cegsn & MEM; il a=MEM, BkidF—E4 1/2|Y|Y|Y |Y

cnegsn a, M |cnegsn  a, MEM; f&4la#MEM, Bkid F—1E4 1/2|Y|Y|Y|Y
cnegsn a, 0x55; inc MEM; goto error ;

cnegsn a1 |y a#0x55, then “goto error’; 7, “inc MEM”, L2y y |y

tOsn 10.n tOsn  pa.5; IR PA5 & 0, Bkid F—"1 44 1/2(-1-| - | -

tlsn 10.n tlsn  pa.5; WHE PA5 &1, Bkt F -4 1/2)-|-| - | -
t0sn M.n tosn MEM.5; 4 MEM 475 /2 0, Bkid F—AM484 1/20-1-1] -1 -
tisn M.n tlsn MEM.5; i MEM 4752 1, Bkl F—14M484 1/2)-1-1] -1 -
izsn a izsn &, a « a+1, #a=0, P F—1ES 1/2|Y[Y|Y|Y
dzsn a dzsn a, a « a-1, #a=0, Bk F—"74ES 1/2|Y|[Y|Y|Y
izsn M izsn ~ MEM; MEM « MEM +1, # MEM=0, Bkid F—/ME4 1/2|Y|Y|Y |Y
dzsn M dzsn  MEM; MEM « MEM-1, # MEM=0, #tid F—1 44 1/2(Y|Y|Y|Y

ROEHIKEL

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

goto label  |goto error; BEE error FARLPATREF 2 |-1-1 -1 -

ret | ret 0x55; A<« 55h ret; 2 |-|-] - -
ret ret; sp «sp-2 pc « [sp] 2 |-|-] -] -
_ reti; AT TR 55 I 1B 3B AR T o

ret FEXFESPATZ )G, A Wk 5 3h A H 2 1

nop nop; AEAT AL 1 |-1-1 -1 -

pcadd a pcadd a; pc <« pc+a 2 |-|-] - -
engint engint; HWTER AR FPPO, DUE AT HHIbT AR 45 1 |-1-1 -1 -

o disgint ;

disgint A E] FPPO P I SR A, ikt AT P IR S% il I

stopsys stopsys; fF1L ARG BRI RS 1 |-|-| - -

stopexe stopexe; FERGN B, (HRAN IR E G as B TAE 1 |-1-1 -1 -
reset reset; ALHEANE AL 1 |-1-1 -1 -
wdreset wdreset; HAET 1M 1 |-1-] -1 -
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