.’
A

TM EERE

RapiDragon ( m )

PFS123
8 fir MTP M B -y 12 fv HEFH =X ADC

Bl Tt

% 0.05 iR

2024 %7 3 H
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

HEFY

KL~ R AR B ABURI FEAE T i R B SE B S L= i, B P AEfE BT Bl S5 B0 RHE B
KR DAAEHT. RIEFHK=MEE.

RIS BHEAERE = SER TREE G ZERETRENMA, MR RN &
EEMSE. RENMASERE, EAMURT, TR RKBERRKET, ASHhE, KRE™
EW K.

NIRRT F P TR AR MRS, BARS5SH R, PREEMRFRRRE,
R BHEAABAEMTER B T H % 7 B S BT AR TR K . 2R BT iR EHITE
BA, &5 MR MBIEMIIR= 6. AT RERDRE, ZP 3=, MOREESH™ T
YEVe R fRME .

RBA ST XA RN TET T /8, BB CHICHIE G, BEAF T RAE 7 M 5e DA R ™ i A 7T
FfER, MR BERERN T X RRFENESENKBEMIHME, BUSHEAFIIUR.
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PFS123

ﬁ'jz Papauk 8 MTP RIER 77 12 firFafHZ( ADC

B T T 5 oo 7
B I oo —— 7
L BB R e e 8
Lod. D et et 8
=Y - L OO ROP RN OPRSRURRRRPRN 8
I T o1 10 = L OO ROP R OPRRRURRRRPRN 8
I A A e = N TSR ROP R OURSRURRRRPRN 9

2. RGBT T B ..o, 9
B B B T B B oo e ———— 11
A, B R s 20
O I = B iV 1 £ e AU U TR OSSR P RN UUPRRRURROPIN 20
VS D O 5 - o N | U R RO T U U TR USRS PSR UURURIRR 22
4.3.  ILRC HZE 5 VDD U35 BB B et 22
4.4. IHRC#iH5 VDD [ R HZE RRUEF] 16MHZ) oo 22
4.5,  ILRC B G B 0 B T oo et 23
4.6. |HRC HIZE S5EERI R GRUER] L6MHZ) oo 23
4.7. TAEHTE VDD. £ GiHED CLK = ILRC/N JE ZHHZR I oot 24
4.8. TAEHTE VDD. £%GiHEN CLK = IHRC/N K AR RIZE B oot 24
4.9. TAEHHE VDD. R4 CLK = 4MHZ EOSC /N AR oo 25
4.10. TAEHHE VDD. RS 4 CLK = 32KHZ EOSC / n K ARIZR ] oo, 25
4.11. TAEHFE VDD. %4 CLK = IMHZ EOSC /N AR oo 26
4.12. 10 5| s B IXE T (lor) ARV (o) BHZRE oo 26
4.13. 10 5N E MR BB HLE (VIHIVID BEZR B oo, 28

v I S (@ W= 1N o v NE A 2 K 112 1 3 [F U TR T U U OO USSP UURRRURRRORIN 29
4.15. P e A FE HLA (Iep) 5 A B ZR T FE FEIR (Ips) BT ZR B e, 30
D T B oottt 31
T R ] o o 2 Vi = USROS URRURRURRU 31
IV R 2 O 1 B U P U RRUURURIRRRUR 32

ST = K A 5 O T TR RRP PSPPSR 33

5.3 BIAEAFMERS = SRAM ..o ettt 34
N 5 7 1] SR SR SR 34
5.4 L. B e U5 B i T a8 ettt e, 34

NN N o v SRRSO 34
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L% PFS123
'j' PADAUK 8 fir MTP Zlsa / #]l7% 12 firFERH= ADC
5.4.3. IHRC FRETHE G ZRGET BN ..ot 35
N Y i SRR 36
NN T 2 I Y3 5 1y AR 38
B5.4.6.  FRGEIT BT ..ottt e re e 39
T T = SRR 40
5.5.1  PIFEB IR (Vintemal R) cvevereereeressesseeesessesseesessessasessesssssessassssessessessesssssssessessessasessenns 41
NI A = = RS 43
5.5.3  f§i T ELEER AT DANAGAP 1.20V .. oiiieiieieeeceeeeeeeeeee ettt 44
5.6. VDD/2 LCD Bias Ho A i oottt 45
T R (o (YA o 10 T=Y <) JO OO 46
5.8. 8L PWM 2% (TIMEr2, TIMEI3) ..viiviieiiieieiiectieeeeie ettt ettt 48
5.8.1. 3 Timer2 P FIHATETE oo 49
5.8.2. A Timer2 A 8 K7 PWM BT w.ovovieieeeeeeeeeeeeeee ettt 51
5.8.3. M TiMer2 A 6 7 PWM BT oottt 52
T TR R (YA VLYV IR - R 53
B.9. 1. PWM BT oottt ettt ettt ettt e enanas 53
e T TP 54
5.9.3. 1172 PWM AT EL A T e 55
5.9.4. A7 HAMEX ) PWM BEIZTEB oottt eanas 56
S0 0 = L 1 R 58
70 T R 59
B.A2. A HLGTHL oottt ettt ettt e s 61
5.12.1. A A IU(“StOPEXE”) e e etee ettt 61
5.12.2. FEHIAEIN (“STOPSYS”) cvreiveeiriieitieeitie it ette et et et e ettt e et e et e taennna e 62
502,38, I ..ottt ettt ettt et et e ettt et e e et et e et e et e nenanas 63
S0 T (@ T 63
5.4, BT LVR oottt ettt ettt ettt ettt ettt 65
B L4 L. BT ettt ettt et e et n e 65
B.14.2. LVR A0 ettt ettt ettt 65
5.15. FEL-FUFEIBR(ADC) FEBRL oo 65
5.15.1. AD FEHIIHINTESR oottt 66
LI R 2 = =1 TSSO 67
5.15.3. ADC I TR ..ottt ettt et e ettt ere e anens 67
5,154, T B BT ..ottt ettt et n et e eeanas 67
I LR 3 2z .Y o @2 68
5.15.6. WHATHHEL ADC HAAFEIE VIN c.veereieeeeeete ettt ettt eaeereare e 69
T O R SR 70
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L% PFS123
j‘ PADAUK 8 fir MTP ZlEa |/ Ml 12 firfBfH ADC
6.1. ACCIREIEFIEEMAg), 10 HE = OX00 ..o 70
6.2.  HERRIRATZFAEAR(SP), 10 HIHE = OX02...eieeeceececeeeeeeee e 70
6.3.  EFEE IR AR (Clkmd), 1O HIHE = OX03 .oouieieicecee e 70
6.4. W ARUFAFAEERINEN), 10 HIHE = OX04 ..o 71
6.5.  HHHERAFLEERANTG), 10 HIUHE = OX05. ..ottt 71
6.6.  Timerl6 fEHlaFF8% (t16m), 1O HulE = OX0B ...ocveeveeieeeceecieeeeeeee e 72
6.7.  HMEBERAAYR T A5 ] 274725 (eoscr), 10 HBAE = OX0@ ....c.iivieieeeceeeceeceeeeeeeeee e 72
6.8.  FIWIOZk T A (Integs), 1O HIHE = OXOC ..voivieeeieeceeceeeeee e 73
6.9. il A B s Nl it A7 2% (padier), 10 HilE = 0X0d ....ovievvcecicecee s 73
6.10. il B v da N it 217 2% (pbdier), 10 HiHE = 0X0€ ...vovevvveviieicieeeeeceeee s 74
6.11. ¥ C HUrim N HE 2 /725 (pedier), 10 Hilk= OXOf ..o 74
6.12. U1 A BIEZFAERH(PA), 10 HIHE = OX10 woeveceiececceeee et 74
6.13. i 1 A FEHFAE2(PAC), 10 HIIE = OXLLe i 74
6.14. i A A H AR (paph), 10 Mk = OX12 coceicececeeeeee e 74
6.15. i 1 B HIEEFAEZL(PD), 10 HIHE = OXL3 oeieececeeceeeeeeeee e 75
6.16. i 1 B FH] B AE2(PDC), 10 HIIE = OXL4 oo 75
6.17. i B LA H] EF A7 22 (pbph), 10 Mk = OX15 oo 75
6.18. i1 C HHEZFAERL((PC), 10 HIHES OXL6 ..o 75
6.19. i1 CIEHIZFAERS (PCC), 10 HIHES OXL7 oo 75
6.20. i C BRI ZE 2R (peph), 10 HIHE= OX18 cooviicceceeee e 75
6.21. i B FHAZH 2788 (pbpl), 10 HIHE= OX19.. i 75
6.22. U0 C R HdEH| A 725 (pepl), 10 HudE= OX1a ..oiieiieiieicicccee e 76
6.23. ADC #3577 8% (@dec), 10 HBHE = OX20. ... 76
6.24. ADC R AT Fa(@dem), 10 HiHE = OX21 coooveiiiiece e 76
6.25. ADC mEfrsi A 725 (aderh), 10 HibE= OX22 ...cviiiieicieeeeceeeeee e 77
6.26. ADC A& BAF1EEE (aderl), 10 Ml = OX23 i 77
6.27. ADC 75 2 Fas(aderge), 10 H3E = 0X24 ..o 77
6.28.  ZIZFAEAR(MISC), 10 HIHE = OX26 ....vveeeeeeeeeeeeeeeee e 77
6.29. LA RS A AE RS (GPCC), 10 HIHE = OX2D v 78
6.30. L RRIEFRAFAEER(PCS), 10 HBIE = OX2C. ..o 78
6.31. Timer2 =] 2725 (tm2C), 10 HIHE = OX30...cviiieieieceeecee e 79
6.32. Timer2 i Z25(tM2ct), 10 HIHE = OXBL.eovieeieiececeeececeee e 79
6.33. Timer2 /a7 28 (tm2S), 10 HBHE = OX32..eiiiiieieeeceee e 79
6.34. Timer2 LRRZFAZRE(M2D0), 10 HIHE = OX33..uiiiiiececece e 80
6.35. Timer3 fEHI ZFEAS(tM3C), 10 HIIE = OXB4 ..ovieiceieeeeeeee e 80
6.36. Timer3 iHEZFFa2(tmM3ct), 10 HIE = OX35 ..o 80
6.37. Timer3 7 4ZF 1725 (tM3S), 10 addreSS = 0X36.......cveeeveereeeeeeeereereeeeeieeeee e eese e eseee e 81
6.38. Timer3 LIRZFFAE(M3D), 10 HlE = OX37 .o 81
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PFS123

ﬁ'jz Papauk 8 MTP RIER 77 12 firFafHZ( ADC

6.39. LPWMGO =il % /725 (IpwmgOc), 10 Hitik = OX40 ..ovoviieiiiiieicee e 81
6.40. LPWMG HBhZF /785 (Ipwmgclk), 10 HIHE = OXAL ..o 82
6.41. LPWMGO (525 th E i %7 25 (IpwmgOdth), 10 HihE = OX42......oviiiiiieceeeeeceeeeeee 82
6.42. LPWMGO 5% LKA %7 %5 (IpwmgOdtl), 10 HihiE = OX43...ooiiieciieeeeeeeceeeeeee 82
6.43. LPWMG ¥ E R i 2747 25 (Ipwmgceubh ), 10 i1k = OX44 ..o 82
6.44. LPWMG ¥ EIRIGAZF RS (Ipwmgceubl ), 10 H13E= OX45 ..o 83
6.45. LPWMGL =75 745 (Ipwmglc), 1O HIHE= OXA6 ..o.oovveeeiiiiieieee e 83
6.46. LPWMG1 55 EFERE (Ipwmgldth), 10 Hidk= OX48.....ovvieececeeeeeeeeee 83
6.47. LPWMG1 5% HARAL ZAZ 2 (Ipwmgldtl), 10 HE= OX49 ..o 83
6.48. LPWMG2 =il % 725 (Ipwmg2c), 10 HitlE = OXAC ...ooviiiieceieee e 84
6.49. LPWMG2 5% timhi & Z 2% (Ipwmg2dth), 10 HE= OXAE ..o 84
6.50. LPWMG2 575 HARAL ZFAE 2 (Ipwmg2dtl), 10 M= OXAF ..o 84
LA = SRR 85
7.1 BB HZETE D ettt 86
A & NS v = OO 90
A T - 2 Y e = 1= OO 92
A = v~ = OSSO 93
T (YA E = = = R OO 95
A T o v~ = OO 96
A = - .l = OO 98
7.8, FEABUITIHIZEIR (oot 100
7.9, FBATUIIERELEIR (oot 100
T.10. DTE Yoottt ettt ettt ettt ettt en e, 101
I Y i (0fe Lo [ @] o 1A ToY 1 =) IO 101
| oy = =1 OO 102
T IR 1 2= N [OOSR OO SROSRRRRRRRO 102
O N (@ R 1 22 % =TT 102

0.1.2. T ettt ettt n et n e 103

9.1.3. RGEIFBI T ..o 104

e S = OO 104

9.1.5. TIMER FEH o.ooeieeoeeeeeee ettt et n e en e 104

0.1.8. THRC «.ooeeeeeecee ettt ettt ettt ee ettt n et en e, 104

0.1.7. LVR oottt ettt ettt ettt ettt et een e 105

0. 1.8, B T T ettt n et n s 105

< B - < N 0 =SOSR 107
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PFS123
PADAUK 8 fir MTP Elea | #17F 12 fr BefH= ADC

BT

®
S

<@ o‘

BT B iR

0.04 2024/03/21 | 1. ¥4 PFS123-Y24(SSOP24-150mil)
1. R R A ICE Byft

0.05 2024/07/03 | 2. WHHE AR FEVE B B X i E
3. HAtE A4 iR B I

ERES

TE{E R IC B, 5N B PFS123 #H26H APN (M RVEEHETD
BEBEM FEAES 2 RS0 APN %

http://www.padauk.com.tw/cn/product/show.aspx?num=145&kw=PFS123

CRAERNES, IRERAE. D

Application Note

DI TFEH  EXTE

APNOO1 ADCREESEELERTEED < E4
_ e emersman 0 & &
APN003 OH TS HiEEESENIEEN L L
_ s eessseewmmm 0 a2 &
APN005 HEEHATNADCHEERE L L
_www  emwewewan 0 &2 &
APNO1M =EMERTEEEEREER < E4
_wwo  emenn 00 &2 &
APND19 E-PAD = R2IPCBREFIES E3 E3
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http://www.padauk.com.tw/cn/product/show.aspx?num=145&kw=PFS123

LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

1. B
1.1. R’k
& B

& T AC PHZEBEIEGLE B & EFT Bk 2 B A0 B T 5 S R 4t s i LUR s B TR
& T{ERENRE: -40°C ~85°C

1.2. RGHHE

3KW MTP FEF=5[E] (AI4afE 1000 KAL)

256 Bytes ##E =]

— AN 16 7 58 I

A 8 £t PWM ThBE E I %

— 4 A =% 11 fZ SULED (Super LED) PWM A 28 fl 1% 2%

— B LA AR

Bandgap HL#gHE it 1.20V % H %

ik 14 3838 12 AR R ADC (R-ADC*)  (Hidh—AN@iE sk [ M ¥ bandgap /)
. P ADC EZRPEREPE (INL&DNL)  #Ea e BE R Pt HiIRIEaRe /) b, BR&d T PMS13x R 514
A ADC, iR VR .

ADC ZFH i fiE: AMBHIA, W vDD

K 18 10 5| JHiy a5 LR Be, oot 4 A~ 10 5] B E B 5 T 4 FEFE

FEAS 10 5] JEIHE AT 15 Ay nde i 2y R

M 1% VDD/2 LCD bias Hi Az plias LA it K 5x12 5 FF LCD fWow

HPd: IHRC. ILRC Al EOSC (XTAL)

FEASREMLE 1) 10 PSR Pl AT IE I e R . I AP

8 Zur[EFEM LVR AL HEM 1.8V F| 4.0V

PRAN T3 3 (1 A1 38 7 5 |

L 2R 2R JR 2R 2K 2R 2R

L 2R 2R 2R 2K 2K 2R 2% 2

1.3. CPU #f%

8 i ERER 4 44 CPU

® 90 NS

& HKHIHE S MR FIAT)HES
& R B et AR
*
*

L 2

s A7 OO BN A 3% A, TS A7 ik 2 RO T 5 AR 18] 32 - A s Biedls 45 41 (index pointer)
1O ik LA S A7 b ik 2 () H AR S 57
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

1.4. T3 ER

PFS123-U06: SOT23-6 (60mil)
PFS123-S08: SOP8 (150mil)
PFS123-M10: MSOP10 (118mil)
PFS123-S14: SOP14 (150mil)
PFS123-S16: SOP16 (150mil)
PFS123-D16: DIP16 (300mil)

PFS123-S20: SOP20 (300mil)
PFS123-Y24: SSOP24(150mil)
PFS123-H20: HTSOP20 (150mil)
PFS123-1J16A: QFN3*3-16P (0.5pitch)
PFS123-1J20A: QFN3*3-20P

L 2R 2R 2R 2R 2% 4
L 2R 2R 2R 2% 4

o HESUHMERIESH MM "HREL ¢

2. RGMERAMITHER

PFS123 &—#&ET CMOS 7 8 £z ADC f] MTP ] 8 fifds 2% . ‘©iaf RISC HZEMEEREE X ER 4 Te
B PATHT T ER 2 — AN, R IR (R bk v ] (45 4 2 7 ZE W A8 2 1.

PFS123 N & =ik 3KW MTP 27 /76 23 Fl1 256 bytes FdE 7 fik oy, WX —/Nmik 14 @B 2 S % L]
i 12 Az AL PH 20 ADC #4428 . PFS123 [FI 24t 4 MR o g — M2 16 AE i 2%, IS 8 frih-#ids il PWM
AR RS A — 4LET I = 11 AR A SULED PWM A 28 (LPWMGO. LPWMG1 & LPWMG2)., PFS123 57
Fr—AMEE R 221 VDD/2 LCD bias LB AR 1E N LCD SoR)vi .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

Interrupt
Controller
3KW MTP
5 16-bit Timer
3 5 (T16)
- 5
& g 10 Ports
256 bytes nl 2
SRAM 5 9
2 Triple 11-bit
PWM
Generator
Band-gap
CPU Comparator
POR/ LVR [K—>| K= <—>| K= 8-bit Timer
IPWM
(TM2, TM3)
Watchdog
Timer 12-bitADC
Power VDDI/2 Bias
Management Voltage
Generator
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

3. SIHIThEE UL

PA4/ADS/CIN+/CINT-INTI/LPG1IPWM | 1 PA3/ADB/CINO-/ TM2PWM/LPG2PWM
GND/AGND VDD/AVDD
PA5/PRSTB/ILPGZPWM PAB/X2

PFS$123-U06 (SOT23-6 60mil)

voo/avop [ 1@ \_/ [=] enoiacno
Pa7iX1 [ 2 PAO/AD10/CO/INTO/LPGOPWM
PABIX2 [ 5 | PA4/AD9/CIN+/CIN1-INT1/LPG1PWM
PAS/IPRSTBILPG2PWM |4 ] 5 | PA3/ADBICINO-/ TM2PWM/LPG2PWM

PFS$123-508 (SOP8-150mil)

PB7/AD7/CINS- TM3PWM/LPG1PWM I 1 |.\../ PBO/ADO/COMO/INT

VDD/AVDD I 2

PATIX1 [
PAGIX2 [[4]

PAS/IPRSTB/LPG2PWM I 5

GND/AGND

PAO/AD10/CO/INTO/LPGOPWM

PA4/ADSICIN+/CINT-INTI/LPG1PWM

SlEjajaja

PAS/ADEICINO- TM2PWM/LPG2PWM

PFS$123-M10 (MSOP10-118mil)
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o PFS123
')® PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC

PB5/ADS/COMS3/IN TO/ TM3PWM/LPGOPWM/LPG2PWM E @ U :14 PB2/AD2/COM2/ TM2ZPWM/LPG2PWM

PBE6/ADE/COM4/CING- TMIPWM/PG1PWM/PGOPWM I 2 13| FPE1/AD1/COM1/Vref
PB7/AD7I/CINS-I TMSPWM/LPG1PWM I 3 12| FPEO/ADO/COMO/INTY

VDD/AVDD I 4 11 I GNDFAGND

PATIX1 [=]
PAG/X2 E

PAS/IPRSTE/LPGZPWM I 7

10 I FAQ/AD1O/CO/NNTO/LPGOPWM
3 PA4/ADS/CIN+/CINT-INT1/LPG1PWM

i I PA3/ADE/CINO- TM2PWM/ILPG2PWM

PF5123-514 (SOP14-150mil)

PB4/AD4/TM2PWM/LPGOPWM | 1 16 | PB3/AD3/LPG2PWM

PB5/ADS5/COM3/INTO/TM3PWM/LPGOPWM/LPG2PWM I 2 15 I PE2/AD2/COM2/TM2PWM/LPG2PWM

PB6/AD6/COM4/CIN4-TM3PWM/LPG1PWM/LPGOPWM I 3 14 I PB1/AD1/COM1/Nref

PB7/AD7/CINS-/TM3PWM/LPG1PWM I 4

VDD/AVDD I 5

PA7/X1 [5 |
PA6/x2 [ 7 |

PAS/PRSTB/LPG2PWM I 8

E PBO0/ADO/COMO/INT1

E GND/AGND

E PAO/AD10/CO/INTO/LPGOPWM

E PA4/ADI/CIN+/CIN1-INT1/LPG1PWM

S I PA3/ADS/CINO-'TM2PWM/LPG2PWM

PF$123-516 (SOP16-150mil)
PF$123-D16 (SOP16-300mil)
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PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

PB4/AD4/ TM2PWM/ILPGOPWM [ 1@ U

PB5/ADS/COMS3/INTO/ TM3PWM/LPGOPWM/ILPG2PWM [2]
PB6/ADS/COMA/CINA- TM3PWMILPG1PWMILPGOPWM [
PB7/AD7/CIN5- TM3PWM/LPG1PWM [[2]
Pc2/aD12iLPGoPWM 5]

voo/AvDD [

PCI/LPG1PWM I 7

PaTiX1 [&]
PAGIX2 E

PAS/PRSTB/LPG2PWM I 10

PB3I/ADI/LPG2ZPWM

(2]

Gl ] BB EEEE

PBE2/AD2/COM2/TM2PWM/LPG2PWM

FPB1/AD1/COM1/Vref

PBO/ADO/COMO/INT1

PC1/AD11

GND/AGND

PCOILPGZPWM

PAO/AD10/CO/INTO/LPGOPWM

=

PA4/AD9/CIN+/CIN1-INT1/LPG1PWM

PAS/ADBI/CINO- TM2PWM/LPG2PWM

==
=

PF5123-520 (SOP20-300mil)
PFS$123-H20 (HTSOP20-150mil)

PB4/AD4/TM2PWM/LPGOPWM I 1

PB5/AD5/COM3/IN TO/TM3PWM/LP GOPWM/LPG2PWM I 2

PB6/AD6/COM4/CINA-/TM3PWM/LPG1PWM/LPGOPWM I 3

PB7/AD7/CINS-/ TM3PWM/LPG1PWM [ 4_|
PC2/AD12/LPGOPWM [5_|

vDD/AVDD [T6_

pcaLPGiPwMm [ 7

PA7IX1 8

PAB/X2 E

PAS/PRSTB/LPG2PWM [_10_|

ne ]

24 | PB3/AD3/LPG2PWM
23 I PB2/AD2/COM2/TM2PWM/LPG2PWM
22 I PB1/AD1/COM1/Vref

21 I PBO0/ADO/COMO/INT1

20_] PC1/AD11
19 ] GND/AGND

18 I PCO/LPG2PWM
17 I PAO/AD10/CO/INTO/LPGOPWM
16 I PA4/ADS/CIN+/CIN1-/INT1/LPG1PWM

15 | PA3/AD8/CINO-/TM2PWM/LPG2PWM

14 | NC

13 INC

PF5123-Y24(SS0OP24-150mil)
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PFS123

* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

PADADADICOMNTHLPGOPWM

GND/AGND | 2

PBMADOCOMO/INTY

PBA/AD1/COMA et § 4

= =
s
wﬂl
5 g
E 8 3
<« % £
EEN
s E 8
=
Z = F
s 2 5
s s L = |
< < 4o X
R T B - |
T g g g
® |1s] |15] |14] |13
1 12
11
3 10
9
5016 |7
= =
8 5 g
= & =
2 3 F
= ]
EI:D
S
a o
<
(%]
m
=

PBR/ADS/COMIINTOTMIPWM/LPGOPWMILPGZPWM | ==

PATIXA

VDD/AVDD

PBT/ADTICINS-TMIPWM/LPG1PWM

PB&/ADGCOMACING-TMIPWM/ LPG1PWM/LPGOPWM

PF5123-1J216A (QFN3*3-16P-0.5pitch)
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® . PFS123
* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

PB3/ AD3/LPG2PWM

=] PB2/AD2/COM2/ TM2PWM/LPG2PWM
PBO/ADO/COMO/INT1

=] PB1/AD1/COM1/Vref

=
=] PC1/AD11

A

PB4/AD4/ TM2PWM/LPGOPWM GND/AGND

i4] PCO/LPGZPWM

PAO/AD10/CO/INTO/LPGOPWM
PA4/ADSCIN+/CIN-/INT1/LPG1PWM

FES/ADS/COMS/INTO/ TM3PWM/LPGOPWM/LPG2PWM
FPB6&/ADE/COM4/CING-/ TMIPWM/LPG1PWM/LPGOPWM

PE7/ADTICINS-/ TMSPWM/LPG1PWM

PC2/AD12/LPGOPWM PAS/ADS/CINO- TM2PWM/LPG2PWM

= Ele

[~

PATIX1 [
PAB/X1

VDD/AVDD =]
PAS/PRSTB/ILPG2PWM |2

PC3/LPG1PWM

PFS$123-1J20A(QFN3*3-20P)
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L% PFS123
j‘ PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
AMER | ThigHA
15| IR A -
o (1) w0 AN 7, FERTgmAE e NN B, 55 R E A
PA7 / ST/ (2) “fEFHANB ARG AN, MO X1 5],
X1 CMOS 2 SRR AR T e, A IR IR, T padier AFAF AR AL 7 S I HA TR
ThEE, IXAN5] BT AT i 75 BEAR FR IR BE R A TR (H 4% 4728 padier £7 7 470",
G R T 6 2 A K PAT 1 o
W 5] B AT P AR -
o (1) s AL 6, FFrIgmFEv e A, 59 BRI,
PA6 / ST/ (2) “fEFHANB ARG AR, MO X2 5] R,
X2 CMOS 2 AR B T e, AR IR, T padier AFA7 AR AL 6 % I HEU TR
Thie, XASGIHTT LG e 7E MEIR H e il R 1 ThRE: 42747 4% padier 7 6 Jy"0"H, M
PR TH e A2 15 D P 1) o
WG 5] AT A -
(1) u AL 5, FFEAIgmFE v e M A\ BT IR H (open drain), 55 b7 AL BHAE S .
PA5 / IO (OD) | (2) f#MEE AL .

PRSTB/ ST/ (3) 11 frit%ds LPWMG2 st .

LPG2PWM CMOS XA 5] JERT DL e R AR e R RS TR (HA2&, MPA74% padier i 5 N"0"R), M
FEINRE /B G . b 5] B e BN E, X T JBE S P TFIEE I RS, i
33Q HipH.

S| AT A A
(1) s AL 4, FErTgmFEv e A S, 59 ER A,
PA4 / (2) ADC fifllim NI 9.
AD9 / 10 (3) k&8I IEH AN
CIN+ / ST/ (4) LRSI ARNIR 1.
CIN1-/ CMOS/ | (5) ANy 1. b FHRAT MR 24 aT fih 42 o 1k
INT1/ Analog | (6) 11 fzit#ds LPWMGL kit .

LPG1PWM AR N TR, Dyl IR R, V5 padier AR 7SR 4 < AU A AN T RE .
XA AT DA e AERERR e R A ThAE; 257 4% padier £i7 4 N"0"RY, MafEThfg
SR
I 3| AT R £
(1) w ADL 3, FFrlgmFE v e A S, 59 ER AP,

PA3 / o (2) ADC Fifl¥i Ni#IHE 8.
ADS8 / <7/ (3) bR i A JE 0.
CINO- / CMOS / (4) Timer2 i) PWM %t .

TM2PWM / Analog (5) 11 frit#i2% LPWMG2 [t

LPG2PWM 2 F OSSR N TRERT, A DRI, 15 padier F A7 880 3 S TN Th Bk .
XA G BHIAT LB e TEREIR e il R A ThEE: 4% 4745 padier £7 3 0", MREETHAE
SR
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L% PFS123
A
j‘ PADAUK 8 fir MTP Elea | #17F 12 fr BefH= ADC
AMER | Thég R
1 51 B AT P -
(1) ¥ ARLO, FERTmAE v E N ANE R, 59 b h B A .
PAO / o (2) ADC 4 NifiE 10.
AD10/ o7/ (3) HEARMHH .
co/ cmos/ | @ AR TR O, TR AN R B U AT fid & BT
INTO/ Analog | ® 11 FEH 3 LPWMGO H%iH
LPGOPWM 2 F OB N ThRERS , ik s, 15 padier 27478547 0 G H LT N Th g .
XA ] BT AL A 7 MR P e R RN IhRE; BT A7 4% padier £ 0 SA"0HF, MR IhAE
SR A
1 51 BT P A -
(1) ¥ BAL7, FHulgmfE e A s, 55 bhr A A
PB7/ o (2) ADC Hifl NIEIE 7.
AD7/ T/ (3) LB AR NI 5.
CIN5- / CMOS / (4) Timer3 ff] PWM %irth .
TM3PWM / Analog (5) 11 frit# % LPWMGL %! .
LPG1PWM AR AN DI RERS s D9ikAIHLR, 1 pbdier A7 2R 7 R B AT BE -
XA G| AT LA e TR B AR H e R R SE I ThRE: 475 7 4% pbdier £ 7 470", MefEIhAE
T o
1 51 B AT P A -
(1) ¥ BAL 6, FFulgufd e AimAsgt, 55 bar PR,
PB6G / (2) ADC HEH N\ IEIE 6.
AD6 / (3) COM4 I, $#24i 1/2 Voo BKzh LCD HKzh 2R,
coma / S'?/ (4) LB G A TE 4.
CIN4-/ CMOS / (5) Timer3 ff] PWM %t .
TM3PWM / Analog (6) 11 f7it%iss LPWMGL (1%t
LPG1PWM/ (7) 11 Arit#as LPWMGO (%t .
LPGOPWM 2 F AR N T BERT il R FL, 1 phdier % AEES0L 6 3¢ BT A A T BE -
XA ] AT DA 7R MEARG e R R ST Th RS 4P 74 pbdier A7 6 70", MREEIIRE
SE AT
1 51 B AT P -
(1) ¥ B AL 5, FHATgwmFE v e MBI, 55 b i,
PB5/ (2) ADC 5 N\ IEiE 5.
AD5 / o (3) com3 D‘, 4t 1/2 VDD 3¢5 LCD 3KE)EoR.
COM3/ (4) HMEBHRWTIE 0, L FFIRANT B ER AT fil R A 8T
INTO / ST/ 1(5) Timer3 fti PWM #ith .
T s 1.1 s o
LPGOPWM / LY WLk e
LPG2PWM AR AN D RERS . iR, 15 A pbdier A A7 ARz 5 R ECT AT E .
XA ] BEIAT DAL A A MR P e IR RN IhRE: 4P A74% pbdier £7 5 470, MR DhRE
SRR
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L% PFS123
A
j‘ PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
AMER | ShieHg
1651 BE AT P A -
(1) ¥ BAL4, FHATgmE e A S, 59 ER A pHAR
PB4 / [e) (2) ADC Bifllim \i#EIE 4.
AD4 | ST/ (3) Timer2 ff] PWM #iHi .
TM2PWM / CMOS / (4) 11 Arih#ss LPWMGO B
LPGOPWM Analog A AN DI RERT s D9ik > IR, 5 phdier #7441 4 SC LA A\ DI RE .
XA 5| BT LA e 7R HEAR 1 e iR RGN EE; M P74 pbdier £ 4 470", MREEThAE
X Sl
s 5| JEAT R A
10 (1) I B AL 3 IF AT gnFR B AN B, 55 /55 R bz F B AR A
PB3/ T/ (2) ADC 44 NiliE 3.
AD3/ CMOS / (3) 11 firit#2s LPWMG2 (%t
LPG2PWM A N T RERT s D9ik DRI, 5 pbdier FFA7AR 4L 3 SC AL AU T I\ DI RE .
ANAIOG | s ] T b s 1 BER R B R SR ITNAE s 247577 5% phdier £ 3 AO7RY, MRETAL
S
s 5| JEAT R A
(1) w1 B AL 2, JFAIgmFEv e NG, 55 B85 R A AR
PB2/ o (2) ADC HHblf NiEiE 2.
AD2 / ST/ (3) COM2 [, #2ft 1/2 VDD 3Kz5) LCD 3KzhEw.
COM2 / CMOS / (4) Timer2 ff] PWM it .
TM2PWM / (5) 11 frit-#ss LPWMG?2 fhkat .
LpGapwm | AMAI09 ke A T RERS, iDL, T pbdier % 77 BHAL 2 SEHICECT TR .
XA 5] BT DL e 7R AR 1 e iR RGN 6E; M P74 pbdier £ 2 470", MRREThAE
Y N CilioP
5| AT R A
(1) @i BAL L, FHrl gt A, 59 ER A PEAR .
PB1/ 10 (2) ADC 4l NidiE 1.
AD1 / ST/ (3) COM1 [, #2ft 1/2 VDD K5h LCD 3RENEIR.
COM1 / CMOS / (4) ADC [14MH5 2% E L % .
Vref Analog I AN D RERT, Dy i b i, 75 pbdier A7 gL 1 ¢ AT Th B -
XA 5] AT DA 7R R e iR RGN I EE; M P74 pbdier 7 1 470", MRBEThRE
Y B CilioP
s 5| AT FE A
(1) s B AL O, FFrlgmfei e N A, 55 Fh AR
PBO/ (e} (2) ADC Bl \iEiE 0.
ADO / ST/ (3) COMO [, #2ft 1/2 VDD Ezh LCD 3RENEIR.
COMO / CMOS / (4) ARERAFBIE 1, AT BRSO Aok
INT1 Analog I AN D RER, ik b de i i, 75 pbdier % A7 @ AL O ¢ AT A Th B -
XA 5] AT DA e 7R RERR 1 e iR RGN B8 M P74 pbdier £ 0 N"0"H, MRBEThfE
SRR
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& PFS123
A
j‘ PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
AMER | ShieHg
o W51 BAAT At -
PC3/ (1) ¥ C AL 3, HrIgmFEBRE N ASE . 55 Fhy s A
ST/ -
LPG1PWM CMOS (2) 11 frit#iss LPWMGl‘ E@&ﬁjtho -
pcdier A A7 447 3 0" KA EFH AT AE,  [5]IF nde 5 D) BE 2 48 G A )
15| AT FE A
o (1) #iH C AL 2, FFrIgmfEise NimAEgt, 55 Fdr s A .
PC2/ ST/ (2) ADC il N\idiE 12,
AD12 / cmos; | @ 11 hritH%s LPWMGO ffit . ‘
LPGOPWM Analog %’uﬁﬁﬁﬂﬁ?&iﬁﬁ{x@ﬁéﬂaﬂ /DR, 1 pedier %ﬁ%%_ﬁ 2 KA HBCF N IIRE
XA G AT DA 8 A1 BEHR e RS D) RE: a7 7 4% pedier 7 2 4707, MR DI RE
SR
5| REAT R A
[o) (1) uH CAL 1, FHArgmfRie MM ANEE I, 59 Fh/55 T b PR .
PC1/ ST/ (2) ADC Hiftl4m NifiE 11.
AD11 CMOS/ | MMM N IhRER, RN/ DR HEIR, 15 H pedier ZFA7 8500 1 9 HE 74 N ThRE.
Analog XA G AT DA € A1 BEHR e i R G DI RE:; 47 A7 pedier 7 1 9707R, MR TR
S I
o k5| AT R A
PCO/ (1) @i CAL L, FFrTgmfEioe NmAsgt, 55 Fhr/55 T h A e .
ST/ o
LPG2PWM CMOS (2) 11 frit-%es LPWMG2 %
pcdier A7 #4547 0 370" R AT AN ThRE, RIS MR 3y BE S B ¢ AT I
VDD: #5 1E HJE
VDD / VDD / AVDD: HHLIE YR
AVDD AVDD VDD & IC HLJ&, 1fif AVDD & ADC % H HLi§ . 7F IC N3, AVDD 5 VDD J£E7E —ji(double
bonding), TMi4MHAHF 5] .
GND: H7 j
GND/ GND / AGND: 4867 HLIR
AGND AGND GND #2& IC #:4:h5] 1, 11 AGND s& ADC #:#h 5| il £ IC W&, AGND 5 GND &7t
—ijtZ(double bonding), 48 AAH [E 5]
HRE: 10: fANMH; ST: MRl ka4 ; OD: JFR4it; Analog: LI G]H;
CMOS: CMOS HiJEFE AT
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® PFS123

jt PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
4. BFESEFME

4.1. ERAXMBSEE
AT BARR B B4, BT Ta = -40°C ~ 85°C, Vop=5.0V, fsys=2MHz 2 %4 T 345 .

e ERE BME | BRE | ZBXE | BT %A% (Ta=25°C)
Voo | TAEHE 2.2% 5.0 5.5 Vo |* ZIRT LVR A%
LVR% |[fKHLEE A% -5 5 %
RGP (CLK)* =
IHRC/2 0 8M Vop = 3.5V
fsvs IHRC/4 0 4M Hz |Voo2> 2.5V
IHRC/8 0 2M Vop = 2.2V
ILRC 98K Vop = 5.0V
Poycle | BERIREL 1000 cycles
Veor | EHIEAIHE 2.0* * 1 LVR KRS FE T 5E
. 0.6 mA |fsys=IHRC/16=1MIPS@5.0V
lop | TAFHRIR 86 UA |fsys=ILRC=98KHz@5.0V
o i F R R FRL 0.7 UA  |fsys= OHz,Vpp=5.0V
(f#i ] stopsys #ir4) 0.4 UA  |fsys= OHz,Vpp=3.3V
Ios A R T FE R 35 UA Vop =5.0V; fsys= ILRC
(ffiJf] stopexe %) AU ILRC FBE R
ViL MK 0 0.1 Voo \Y;
o 0.8 Vop Vop PA5
Vin AR 0.7 Voo Vob V' e 1o
10 #E LI
PB4, PB5 (IE#) 10
lo PB4, PB5 (i) 40
mA | Vbp=5.0V, Vo.=0.5V
PCO, PC2, PC3 30
HAh 10 10
10 IKZN HL i
PB4, PB5 (IE#) 10
lon PB4, PB5 (&) 20
mA | Vop=5.0V, Von=4.5V
PA5 0
HAh 10 10
VN PN -0.3 Vop+0.3 V
Iino eivy | BB T 50N FEL TR 1 mA | Vop +0.32Vin> -0.3
. 67 Vop =5.0V, PB2/PB3/PCO/PC1
Rew | Lol 92 KO oo =5.0v, it 10
Re. | FHirifH 76 KQ |Vop =5.0V, PB2/PB3/PCO/PC1
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PFS123
PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

4)'
<@ o‘

s etk BRAME | MBUE | BKME | B %M (Ta=25°C)
Voo =2.2V ~ 5.5V
Vee Bandgap % i [t 1.145% | 1.20* | 1.255* v A0°C <Ta<B50CH
15.76* 16* 16.24* | MHz | 25°C, Vpp =2.2V~5.5V
fiire | IHRC faith Al (R ) = Vop =2.2V~5.5V,
15.20* 16* 16.80* 40°C <Ta<gE0CE
tinT FR T ik v 30 ns Vop = 5.0V
Vabc ADC T{EHE 2.2 Vbb \%
Vap AD i\ HLE 0 Vob \Y
e 12 _ 0°C <Ta<50°C*
ADrs | ADC 7 #i% 10 bit 409C <Ta<B50CH
ADcs | ADC JH¥EHLI 8:: mA ggx
ADclk | ADC 4 & 3 2 us | 2.2V~55V
oiE
tabconv A(?/?Djfji;j:; B Y 4 0D 16 tapcik | 12 Doy R
AD DNL | ADC 5 JE itk +4* LSB | 12 7 #i% LSB
AD INL | ADC Fi%pAE£ktt: +8*% LSB | 12 A4} ¥ LSB
ADos | ADC KifffiJE 5% mV | @ Voo =3V
Vor RAM  ${4f Of B8 L > 1.5 V| FERHEEAE
8K misc[1:0]=00 (ERi\)
i N ‘ 16K misc[1:0]=01
twort 1 1A I Vit I TR 64K Titre misc[L:0]=10
256K misc[1:0]=11
PR G R I [ 45
twup Tire | Titre A& ILRC PR ) 3
g T M6l P ) 3000
tea R4 RN ] (B FFHLD 30 ms | Vop =5V
A4 LIPS ] CBRFFHLD 550 us | Vob =5V
trsT AR A7 ik 5 120 us | @ Voo =5V
CPos | LLA#s k> - +10 +20 mvV
CPcm | LB N 0 Voo -1.5 \Y
CPspt | HLig g [ i 7] * 100 500 ns | BIHEARREN—FE
CPmc | Ht#as bl o oo A2 i () 25 7.5 us
CPcs | LAt IRt 6 20 UA | Vop=3.3V

SR BHR I BHE, R E .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.2. %STBKRME

O  RHVEHLIE .., 2.2V ~5.5V
YR Voo I B AME, S8 IC.
O  HINFHE -0.3V ~ Vpp + 0.3V
O  TAFIRFE e -40°C ~ 85°C
O IR 150°C
O  TEREIRFE -50°C ~ 125°C

4.3. ILRC #i% 5 VDD KRR L& H

ILRC Frequency vs. VDD

101
~ 99 ——t—t—t——
= 9% /
£ % J/ ——Avg.
O 91 /
T 89
= 87
985||||||||||||||||||||
< 20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)

4.4. IHRC iR 5 VDD W< ZHLERE (KR#ED) 16MHz)

IHRC Frequency Deviation vs. VDD
0.4

0.2

: ——Avg. /‘
0.0 -
-0.2
-0.4 *“'/
-0.6 /

_0-8 | | | | | | | | | | | | | | | | | | | |
20 24 28 32 36 40 44 48 52 56 6.0

Avg. Deviation (%)

VDD (Volt)
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PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

4.5. ILRC MR S5EE R R LR E

ILRC Drift
120
115 |—| ——vDD=5.0v
110 | —=VDD=4.0v
B L
VDD=2.5V /

ILRC(KHz)

100
95 e

90 7/V

80 | | | | | | |

-40 -30 -20 -10 O

10 25 35 45 55 65 75 85

Temperature (degree C)

4.6. IHRC MR E5EEHIXRAMER (KR#EER 16MHz)

IHRC Drift
2.0
1.5
1.0
0.5
0.0
o -05 s
£ 10 X _
& - s ——VDD=5.0V
5 0 K —=—VDD=4.0V
-2.0 e VDD=3.3V
25 [ = VDD=2.5V
3.0 == —-VDD=2.0V
-3.5
_40 | 1 | 1 1 1 | 1 1 1 | 1
40 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)
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2 PFS123
'j' papauk 8z MTP ZIB R #1747 12 firFERHZ ADC

4.7. TAEHEHE VDD, R4k CLK = ILRC/n R R HI£E &

%A1F: FFB: ILRC, Bandgap, LVR; XM: IHRC, EOSC, T16, TM2, TM3, ADC modules;
10: PAO DL 0.5Hz MiF mk i EAc b, s Hph: s B ANFS

ILRC/n vs. VDD
100

—a—ILRC/1 /
80 H —ILRC/4

ILRC/16

S e0
-oqC—Jl /’—0—’_—’__/
5 4/
@)
20
0 I I I I I I
20 25 3.0 3.5 40 4.5 5.0 55

VDD (V)

4.8. TAEHHYE VDD. RZH % CLK = IHRC/n R R ML

%1%: JFHE: IHRC, Bandgap, LVR; 3xH: ILRC, EOSC, T16, TM2, TM3, ADC modules;
10: PAO LA 0.5Hz S i S AZ #ff ity ol Hfl: BV HANEE

IHRC/n vs. VDD

' —e—IHRC/2 /1
14 —e—|HRC/4
—=— |HRC/8 /‘/
12 IHRC/16
10 IHRC/32 /
' —+—IHRC/64 /
08 — M

Current (mA)

06 —
04 237/,_‘:/—'/"
) M
02 |—
0.0 I I I I 1 I
2.0 25 3.0 35 4.0 45 50 55

VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.9. TYEHRRE VDD. RZiRS8h CLK = 4MHz EOSC / n & k&

%M. FFJB: EOSC[6,5]=[1,1] , Bandgap, LVR; xM: IHRC, ILRC, T16, TM2, TM3, ADC modules;
10: PAO DL 0.5Hz B kA ki, ofdk: Hath: oA BAFES

EOSC(4MHz) Operation Current vs. VDD
2.0 |
18 EOSC/1
16 |— —e—EOSC/2
14 |— —e—EOSC/4
T 12 | —=—EOSC/8 e
£ 10
=3
O 06
04
0.2
00 1 | | | | 1
20 25 3.0 3.5 4.0 45 5.0 55
VDD (V)

4.10. THEHRE VDD. RZR 4y CLK = 32KHz EOSC / n <& £ &

%1F: FFJ: EOSCI[6,5] = [0,1], Bandgap, LVR; ®F: IHRC, ILRC, T16, TM2, TM3, ADC modules;
I0: PAO LA 0.5Hz Sl mf{k l Eag e i, etk Hflh: @A BAFS

EOSC(32KHz) Operation Current vs. VDD
160
140 EOSC/1
—e—EOSC/2
—e—EOSC/4
—a—EOSC/8

120
100
80
60
40
20

Current (uA)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.11. THEHRFE VDD, RZiRS8h CLK = 1IMHz EOSC / n & k&

%1 JFJB: EOSC[6,5] =[1,0], Bandgap, LVR; %M: IHRC, ILRC, T16, TM2, TM3, ADC modules;
10: PAO DL 0.5Hz i ki EAc b, s Hpth: s B ANFES

EOSC(1MHz) Operation Current vs. VDD

1.2 |

EOSC/1
10 —e—EOSC/2 /
08 —+—EOSC/4

—=E0SC/8 /
06

0.4

Current (mA)

0.2

0.0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)

4.12. 10 3| B IRS R (I0H) FERFE (IOL)HLRE
(VOH=0.9*VDD, VOL=0.1*VDD)

loH vs. VDD (Drive = Strong)

25

20 —a—PB4/PBS
—+—Others

15

10 / /

loH (mA)

20 25 30 35 40 45 50 55
VDD (V)
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PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

PADAUK
loH vs. VDD (Drive = Normal)
18
16 —s—PB4/PB5 -
1; ——Others /'///
. _
6
4 /M,;;r/
2 K’
0 I
2.0 2.5 3.0 3.5 4.0 4.5 5.0 9.5
VDD (V)
loL vs. VDD (Drive = Strong)
50
45 |— -—=—PB4/PB5
|| ——PCO0/PC2/PC3
gg | Pas -
——Others
E 25 /.//
5 /.//
o 1____%——’—
0 ] ] ] ] ] ]
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

loL vs. VDD (Drive = Normal)

40
gg : :E)E]Ze;rzczmcs /l
25 e
20 — e

15

o ///:,///‘7-‘

2.0 25 30 3.5 4.0 45 5.0 9.5

loL (mA)

VDD (V)

4.13. 10 5|\ B EBRE B E(Vin/ViL) BT 22 B

Vih, Vilvs. VDD

4.0 |

35 L|—Vih —

30 _+¥:|hPA5 ' .
S 25 - ViPA5 e
S 20 - e
§ 1.5 ://-/,:///::/./'/./

10

0.5

0.0 ' ' * ' ' '

20 25 30 35 40 45 50 55
VDD (V)
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& PFS123
j‘ PADAUK 8 fir MTP Zlsa / #]l7% 12 firFERH= ADC
4.14. 10 5| e/ T hiRE b il 22 E
Pull High Resistor
700
600 .\ ——Others
— —a—PAS
E 500 \
:co 400 \ \\
% 200
o \\i‘\A'\'\.\.
100 —
0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 9.5
VDD (V)
Pull High Resistor
70
——PB2
—=—PB3
69 PC1
E ——PCO0
S 68 —y
X y w
o
» 67
0
o
66 | | | | | |
20 25 30 35 40 45 50 55
VDD (V)
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L
j‘ PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

Pull Low Resistance

82
81 —+~PB2
80 —=—PB3
—_ PCO
g 79 \ ——PC1
S ~ \\
¥ 78 \\\ ——— |
s 17 ¢ e e
o \0\0‘4
76 (
75
74 | 1 | | 1 |
2.0 25 3.0 35 4.0 45 50 55

VDD (V)

4.15. AR (Ip0) 548 R IHFE R (Irs) B £ &

0.8

stopsys power down current vs. VDD

0.7

0.6

—e—stopsys

0.5
04

0.3

Current (UA)

e

0.1

02 =

0.0

2.0

2.5

30 35

VDD (V)

40 45 350 55
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

stopexe power save current vs. VDD

4.5

4.0
35 || —+—stopexe A

3.0 P
25 P

2.0 o

I E———

Current (UA)

20 25 30 35 40 45 50 55

VDD (V)

5. DhReMtiR

5.1. BFF#S - MTP
MTP (ZRAT4afE) T 7 AF06 28 FORAF BEERAT IFE 4R 4 . MTP FF A7 6% 38 1 LUK A7 500, 0 fr: %K
¥, BIEAHWIANL, EhiZ )5, FPPO [FLF MM L 0000 JF44 Gli#  GOTO FPPAQ) , Hi A2
0X010; MTP FEfpfrfiti s i/ 32 Mk 2 B R4 RG M, W K4, F554%. PFS123 [f) MTP %
JPAEfER RN 3KW, W3R 1 s, MTP f7fif#s Mt OxBCO £ OxBFF fit & 4uf#i H, Hhhk A 0x001 % OXO0F
FIM 0x011 % OXBBF #2& /' IFE 25 1]
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L /N PFS123
'j! PADAUK 8 fir MTP Zlsa / #]l7% 12 firFERH= ADC
st Theg

0x000 GOTO 54
0x001 HAPREFX

0x00F HFPRERFX
0x010 F b N 1 bk
0x011 HAPREFX

OxBBF P REFX
0XBCO ARG H

OXBFF ARG fEH
*® 1. BRI AESEN

5.2. FHLIRE
FEHLEF, POR (LHAEfr) & H T H A PFS123. FRALE Al AT ik B pl ol M im bt . A bR pLaL
FA P A b FLJE R TR AR, TTFHLI ] tsee, W1 1 BT

VDD V

POR e f7 [. Towp |

EEHT —

K1 LB
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o PFS123
')® PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC

52.1.8NMEFHE

LVR

hiTER

LVRAE B Hs o 3 52 57 71 AL

VDD

WD +—§E—+:
Time Qut '
R :

&% B AFRL

VDD
PRSTB7| ﬂm
: tser p—
PR AT e
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2 PFS123
'j' papauk 8z MTP ZIB R #1747 12 firFERHZ ADC

5.3. HEFMESR - SRAM

MR IT LA S BAINRE o B2 T AP OHCIRAN . SR 15 A 285 T DU I8 47 MU SRR SR AR BT B
R 28

R 8 2 A S SUAERCIR AP 3 L o SRR T 0 B8 AR R SUYEMERAR B 512 2 TP B VR Ao
5 S P B BUR P A5 RRT 52 776 BB B 0/ DURFEROK OB

MR 3 BT TR, R LR 77 08 28 4 SR AR R ISR 70 . AT RO MCR A 38, 6T D%
RS EHR IR, KTLALE A LA VR AR . B BR SR 8 L, PFS123 MUKUB 1A% 256 7
EES DLPVILES RS

5.4. yras A B

54.1.

PF8123 AL 3 MR ISR S EIAIR %S (EOSC), W EMRY 2% (IHRC) 5 N 3 KAR % 2%
(ILRC) , iX 3 MR 27 Lo 5 Jﬁﬁ 21728 eoscr.7, clkmd.4 5 clkmd.2 J& HEE A . E AT LA R 3 MR
YiesZ —VERNRGI AR, FFEI clkmd ZF7 88 KR RG R ah A, DL SR RGN .

WG JB P B i 7
EOSC eoscr.7
IHRC clkmd.4
ILRC clkmd.2

R 2: 3RV & RS

AR RPR % A TSR %

HHLGE, WEEHI(IHRC)AEI(ILRCR F M SHE . N m Ak 7 AR (IHRC)IE L ihrer 272K
WEET) AP sHERIRIER; IHRC Ry a5 8 H YR HER] 16MHz, 8K R MZEEE 1% LN BHL
HESG IHRC HIA AT PR & R R H R A0 CAE IR MRS E A2 . 1655 7 IHRC S Voo, IR JE R &= E %K.

ILRC Mg o R L) A= B s AR BE M2 AE, 162514 DC MUK R . 75 RS A 72 I A L I i AN 28
AT ILRC A i 45 S i [l .

5.4.2. &R

IHRC [r% H A aT e Rl 1) s Ak A Fr 2 5, PFS123 #4t IHRC % aise ke v, SRy 1) A /= mt
SRR . XA DR AE G R P RE 7 B POk B, Rk & DL IR TR B B i A B IR, i 4
WIN TR

ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Voo=(p3)V;
X, pl=2, 4,8, 16, 32; LRI RS 8.
p2=14 ~ 18; KHEL T BIAEI S, 1@ 1k 16MHz.
p3=2.5 ~ 5.5; AN [ B Y L A HE S e
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.4.3. IHRC FiRKHES RSk 5h
AP mERNE, IHRC SRR LR R GRS LT, 13 3 k.

SYSCLK CLKMD IHRCR iR
o Set IHRC / 2 = 34h (IHRC / 2) AR IHRC %] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) AR IHRC %] 16MHz, CLK=4MHz (IHRC/4)
o SetIHRC /8 =3Ch (IHRC / 8) A RHE IHRC #:#E%| 16MHz, CLK=2MHz (IHRC/8)
o Set IHRC / 16 = 1Ch (IHRC / 16) ARHE IHRC %] 16MHz, CLK=1MHz (IHRC/16)
o SetIHRC /32 | =7Ch (IHRC/32) A RHE IHRC #:#E%] 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) A RME IHRC #:#E#| 16MHz, CLK=ILRC
o Disable WA B IHRC Ak, CLK A

% 3: IHRC SR K v 1

HH AT, ADJUST_IC RZTHUE I — i, PABUE RGH TSR . FEFAURSEE A MTP (i
1%, IHRC JREMERIRE P 2Tk, UG, EMASEEIIT 1. W3R IHRC KR FA R KL, JHHLE
I RGRERREAR R TS REARKEITT, PFS123 ARKPIRE:

(1) .ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
FHLiE, CLKMD = 0x34:
¢ IHRC HIRHESI % N 16MHz@Vop=5V, J&iH IHRC fRE{F
& ZRGHHh = IHRC/2 = 8MHz
& EI 2R, B ILRC, PAS5 /e AR

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vop=3.3V

FHLfE, CLKMD = 0x14:

¢ [HRC R HESHR N 16MHz@Vop=3.3V, & H IHRC Hfi{4: bk
& ARG =IHRC/4 = 4MHz

& EI 2RI, B ILRC, PAS5 Z7EH AR

(3) .AADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vop=2.5V

FFHLJE, CLKMD =0x3C:

¢ [HRC R HESIHR N 16MHz@Vop=2.5V, J& H IHRC Hfi{4: ke
& ZRGHHh = IHRC/8 = 2MHz

& Al VMuiztiE, BEH ILRC, PA5 £

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

FFHLJE, CLKMD = 0x1C:

¢ [HRC IR HESIHR N 16MHz@Vop=2.5V, & H IHRC Hfi{4: 5k
& ZRGH#h = IHRC/16 = 1IMHz

& EI1MuAE1E, B ILRC, PAS5 27EH AR

(5) .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vop=5V

JFHLJE, CLKMD = 0x7C:

¢ IHRC HIRHESIZ N 16MHz@Vop=5V, JiiH IHRC HREfE
& Z%Hh = IHRC/32 = 500KHz

& EIMwzEl, B ILRC, PAS5 /e AR
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vpp=5V

JFHLJG, CLKMD = OXE4:

¢ IHRC KR HESI % N 16MHz@Vop=5V, 15/ IHRC IR { A
& RGHH =ILRC

& EI 2Rk, A ILRC, PAS /e AR

(7) .ADJUST_IC DISABLE
FFHLE, CLKMD #1785 A 0% (AR EhE) -
¢ |HRC A& H#EFF H IHRC #befs H
& Z4H8h = ILRC or IHRC/64
& EIVAMEH, BEHILRC, PA5 RIEMAER

5.4.4. ShER R AS YR G 4%

R A SRR A, BT EEAE XL A X2 Z 8 CE AR RS . B 2 SR T A AR T e e A
s, SRR TS SR TAES R YE E T LA 32KHz & AMHz, BUdk T0E ik, PFS123 A E:L AMHz 5

o AR A
eoscr[6:5]
eoscr.7 B SR e ﬁ
_l_ I PAT7IX1
l £ %0} %h = EOSC
l L
PAG/X2

J

2 FHRIRG A% I A RE A 12

CAHIC2 BT P T i AR AT

BT AR AL RS, AN SR PFS123 274744 eoscr (0x0a)AH e 5 th 5 %18 1 i % LSR5 B I (1) 1E
5% . eoscr.7 J& AT 8 SRR s e, eoscr.6 Al eoscr.5 AT % B IR 25 AR RIS IR, LA S SRk
PRGBS FIR AR R

€ eoscr.[6:5]=01: IRANHLGLAIC, & TEARMSR, Flan: 32KHz ARG 4
€ eoscr.[6:5]=10: HEIKSIHA, EH TR EIFAER, Flan: IMHz 1) ERIR S 8
& eoscr.[6:5]=11: WANHGE, EH TR RER, Gl AMHz SRR %

R4 BRT AR REAIRZ 2 CL A C2 RUHEEE, RN MR N4 Rl &R . BT sk
SR A A H B SRS, AR B SR SO RS R B R AT RE SRS AN, TE S S IR RG24
C1 M1 C2 A -
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

P Cl C2 FEC YR B 1] M

4MHz 4.7pF 4.7pF 6ms (eoscr[6:5]=11, misc.6=0)
1MHz 10pF 10pF 11ms (eoscr[6:5]=10, misc.6=0)
32KHz 22pF 22pF 450ms (eoscr[6:5]=01, misc.6=0)

4. SRR 2 CL A C2 HEF#E

A SR IRG A%, L AURE B R S AR E I 8], A I TALRE DGR TR G a0 . SR, AhERH
AR . E RGN DI B SR IR 4% </, A3 20T TR i AR 22 A€ (1, MRS B ARE P T B
Zi

void FPPAO (void)

{
.ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=5V
$ EOSCR Enable, 4MHz; // EOSCR =0b111_00000;
$ T16M EOSC, /1, BIT13; /1 T16 receive 2°14=16384 1k % H1 61 /5 HY.
I1'Intrq.T16 =>1, MHAFdRAEHG 4 CRE
WORD count = 0;
sttl6 count;
Intrq.T16 = 0;
do
{ nop; }while(lintrq.T16); Il ##¢4 0x0000 to 0x2000, #/7INTRQ.T16 %
clkmd = 0xB4; Il LJ#Z Zh ## 2/ EOSC;
Clkmd.4 = 0; Il FHTHRC

HEER, EHEANFRBLUET, NOREA SRR, A ORI R IR G 4% O 52 2R
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.4.5. RGHTEFFI LVR Z AL

ZER IR E RS EOSC, IHRC A ILRC, PFS123 [ 4t R SR AHHE E & 3 Frs.

clkmd[7:5, 3]
+2, +4, +8,
IHRC > 216, 232, +64 >
% X0
J [ M
ILRC —> +1, +4, +16 5 CLK
3
EOSC— +1, +2, +4, =8 >

3: RGN URILEE

W MEA R SR NI EEA R RGN B, 065E IR G BIN5 BYEFE AT LVR BRSP4, A Rg
ERGHE . LVR KRG BTG S, AFRGEM SRR LVR W€, EZHET 4.1 h RGN B
BRI A L
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.4.6. RGP T #e

IHRC Rz Ji , FI AT REZE SR Y7) 4 22 G0 B e 1357 R0 6 B3 ] e 23 Bl I D48 R Ge i kA Ak R Gt e S ThFE
FA ., PFS123 K R Gi e Ae i b B S % € %7 7 4% clkmd 7E IHRC Al ILRC Z [ V)4, 164 % %7 4% clkmd
25, RGN ESLEVE RO . EER, £ IS4 clkmd FESE, ARRFER S E SRR B SRR,
N TH X ST R 2 I AR ) AE S B, S IDE THESREY > “EFEM > “IC N > BN
48" -> CLKMD’.

Bl 1. RGP ILRC YI#e3] IHRC/2
i RGN A2 ILRC
CLKMD.4 = 1 Il SEFTHF\HRC, H LR R TFIHEE

CLKMD = 0x34; /i 7# 7 IHRC/2, ILRC PEE4XHIZH
/I CLKMD.2 = 0; Il BUWEE, \LRC i LI (=

Bl 2. RGP ILRC 1#:3] EOSC
I AGHTEEILRC
CLKMD = OXA6; Ik UI#%FIHRC, ILRC A FE4XE (=N
CLKMD.2 = 0; I ILRC A/ Ll EX 1/

Bl 3. RGHEP M IHRC/2 V)#e3] ILRC

Il AT #2 IHRC/2

CLKMD OxF4; Ik YI#F\LRC, IHRC PaEAXE(ZH]
CLKMD.4 = 0; I IHRC A/ Ll 2 7/

Bl 4: RGP IHRC/2 )#:5] EOSC
/i AL # 42 IHRC/2
CLKMD

= 0XBO; /i t#FEOSC, IHRC fEEHEX HIZH
CLKMD.4 = 0; /i IHRC A/ LIFEX B ]

B 5 R IHRC/2 V)5 IHRC/4
/i FELHEZ IHRCI2, \LRC X HA B
CLKMD = 0X14; /i ] #F IHRC/4

Bl 6. S ER DI RGN B ESR IR 2%, RESHNL
/i AR 12 ILRC
CLKMD = 0x30; I SFEEMILRC 7#Z IHRCI2 /it ¢ \LRC #% 4%
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<

2 PFS123
m 8 fiz MTP ZIsg R 17 12 firEafH=( ADC
5.5. i

PFS123 N B —AMEfF L s, B 4 Fos LA e md (o SR BAE I, e ml BAEGE AN 51 IR IR A5 5 5 5 A
ZEH K Vinenal R 3L 5 W E bandgap(1.2v)fiitb . WAME S AT, — M2 IEfA, H—MEAMA.
BT L PA3, PA4, N bandgap(1.2v), PB6, PB7, o3& N2 B[k Vinema r. I HI 271788 gpcc
RISk, ELAC SR A IS N T LU PA4 B8 Vinemair, 37 H1 gpec ZRA7A% AL 0 SKik .

Eb s 2 1 B HE 4 SR AT DA R BB B PAO, B IEIT Timer2 THEZS IR S B (TM2_CLK)RFE, B4k, 15
SR APE SR AT, g A5 AT DU P A A S e E @ T gpee AR A7 2R E .

16 stages
VDD
8R  8R _ AL _ 8R
s Af —e I 0—’\/\117
- R R R R =
gpcs.5=1 co e /e —e gpcs.4=0
gpcs.5=0 ‘ N\T_/Wﬁ gpcs.4=1
. ] [ ‘ Q?
gpcs[3:0] MUX
I _t_ To request
. vV .
gpec[3:1] internal R —1 °f interrupt
@ L
PA3/CIN1- »000 |
PA4/CIN- »001 M ce.d
Band-gap »010 U gpec. X Code Option
011 X 0 6
PBB/CIN2- »100 M gpce.
PB7/CIN3- »101 U R
D X .
> To
0 MUX Timer 2 i PAO
clock
PA4ICIN+ —(1 ‘ TM2_CLK gpl:,ﬁ
gpcs.7
gpcc.0

4: LR R EAE
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

55.1 W%Bi//%% EEE (Vinternal R)

WS HE Vinenal R HH—E B HBLFTA R, W AP EARRZ RIS HE B, gpes & 17 asiifn 4 FIfz
5 J& FHRIEHE Vinternal r (1155 = FUEBARAE, H2[3:01H THEREFTE M B K, X HLR KPR Vineral R IR
FBARMEIS 5 16 554y, BA[3:0pERE k. B 5~ K8 RPN FAAFKZSH L Vinemaro P
ZZ WK Vinemal r 7] LLEIL gpes FF /A8 KR ICE, T8 HEIM(1/32)*Vop F (3/4)*Vop.

16 stages
/\ 8
' M
oo R gpcs.4=0
| gpcs.4=1
|

\Y internal R = (3/4) VDD ~ (1/4) VDD + (1/32) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

1 +1 . .
V internal R = e * VDD +% * VDD, n = gpcs[3:0] in decimal

5: Vintenal r T {4272 (gpcs.5=0 & gpcs.4=0)

16 stages

\%

internal R — (2/3) VDD ~ (1/24) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000
_ (n+1)

V internal R Rves * VDD, n = gpcs[3:0] in decimal

6: Vinemar 144415 (gpcs.5=0 & gpcs.4=1)
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PADAUK

PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

16 stages

A
~ 8

4=0
() —/fz/\,./\/R\/——c apes

gpcs.4=1
l

!

\ internal R = (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000
1
Vinternal R = T * VDD +M * vDD, n = gpcs[3:0] in decimal
40

Kl 7: VinternalR ﬁ%#ﬁé&‘(ngSS:l & ngS.4:0)

16 stages

v = (1/2) VDD ~ (1/32) VDD

@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

internal R

_ (n+1) 4

\ internal R — 32

VDD, n = gpcs[3:0] in decimal

8: Vinemar {4514 (gpcs.5=1 & gpcs.4=1)
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"; PFS123
'j' papauk 8z MTP BB R 1T 12 firFERHE ADC

55.2 fFHESE
M_‘:

J\IHQT% PA3 %ﬁ?ﬁ?)\ﬂl Vinternal R E/‘J EEE%(18/32)*VDD ’f/EyﬂIEiﬁ)\o Vinternal R @T%J:lg] ngS[5Z4] =2b’00
ECE 77, gpes[3:0] = 4b’1001 (n=9) LAHF| Vinenar = (1/4)*Vop + [(9+1)/32]*Vop = [(9+9)/32]*Vop =
(18/32)*Vop IZH Hi % o

ngS = ObO_O_OO_lOOl, // Vintemal R = VDD*(18/32)

gpcc =0bl1_0 0 0 000 O; Il EH . 713 A: PA3, IEHIA : Vinemar
padier = Obxxxx_0_XXXx; Il 171 PA3 207 I A B iEg . (X: HIEF HIE)D
B

$ GPCS Vop*18/32;
$ GPCC Enable, N_PA3, P_R; I N_XX Z7HFA, P_R fCEIEMALHHZFEH
PADIER = Obxxxx_0_XXxX;

Wﬂ::

Ji*% VinternalRy‘jﬁiﬁj)\’ Vinternal R E‘]%J:Ej‘j(22/40)*VDD’ li:f% PA4 %Eﬁﬁ)\, tKiﬁ%%E@%%’[%&*&l@
& #) PAO. Vinerma r EF% EEIRIECE 730 “gpes[5:4] = 2b'10” A1 gpes[3:0] = 4b'1101 (n=13) 5%
Vinternal R = (1/5)*Vpp + [(13+1)/40]*Vop = [(13+9)/40]*Vpo = (22/40)*Vpp-

gpcs =0bl 0 10 1101; Il %42/ PAQ, Vinema r = Vbp*(22/40)

gpcc =0bl1 0_0_1 011_1; I REEHERH, DAV nemars IEHIA=PA4
padier = 0bxxx_0_XXXxX; Il 1211 PAG 2075 ARG (x: /HIZF HE)D
e

$ GPCS Output, Vbp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /I N_R fCELHHALZHFHZFH ]k, P_XX ZIEHA
PADIER=0bXxXX_0_XXXX;

TR b PAO (LS5 Rim g, GPCS &M PA3 i B Dhfg, (EARWLER IC IIIRE,
THAE T FUN 7538 T IXAME L -
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.5.3 fEHHEREM bandgap 1.20V

W Bandgap 2% H 5 A4 alias il LA 1.20V, ‘& n] L& 4R B YR B 7K. 1% Bandgap 2% Hi &
AJ DL AR f i N 22 A1 IE SN Vinternal R FLHL s Vinternal R I HLEAE Vop, I %E Vinternai r B3 7K1 Bandgap
SR, BRI LAANE Voo K. WHR N (gpes[3:0]+ik ) A2k Vintera r S0 321E 1.20V, #4 Voo
R R A P DA i A1) A B

X} Case 1 i =: Voo =[32/(N+9)]*1.20 volt;
%}T Case 2 1fi&: Voo =[24/(N+1)]*1.20 volt ;
%I+ Case 31 &: Voo =[40/(N+9)]*1.20 volt ;
Xt 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 Z7i# A, P_R fUEIEFHAZ NS B /K

if (GPC_Out) Il 2% GPCC.6

{ Il 25Vpp >4V
}

else

{ Il 25Vpp <4V
}
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.6. VDD/2 LCD Bias H B4 52

PFS123 4 5 45| if: PBO. PB1. PB2. PB5 il PB6, 7] LAFEN LCD N F A COM i . @il i% € misc.4=1
XFA~ COM i I gEfg far H & AL (Vob) s #i A (VDD/2). fir H A% AL (GND) = F i [ o

COM 3 FVFI TE 8 1 10 3 I —REZES A = (pbe.x=1) Falidik#% pb.x 1 1 52 0 %t Voo A1 GND Hi [ .
[FFE, COM ufi Bk N A0 (pbe.x=0)fE4iH VDD/2 HiJk. #R1M, EERCH LR flH pbph.x Fl
pbdier.x B (k% #5224 B9 oAl FH it Dy gE .

VDD

— 5 VDD/2

GND

R T =
TP =

|

|

1 BB H R AL

R s <

———---

SHBCRRIA

[T B B e H G HL T

|

9: {#f VDD/2 LCD bias H &4 ki #s

FER: FESAE PBO 19 VDD/2 ikt
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.7. 16 A3t A% (Timer16)

PFS123 P B 16 frff fF i+ 4 2% (Timer16), TH4as e ok 8 T RGN 8 (CLK) . AME i AR 3% s il
(EOSC). W BRI 8 (IHRC) . N EBRMHRTS I £ (ILRC) PA4 F PAO, —ANAE 5548 HI Rk FR I o
N Bt . RIS 16 Arit BB 200, 1 AN TR RAZI BB R 1. <4, +16. +64 F%, PO
SN

16 BriFHee S S TSR RIIAE T DL stt16 384K BEE, T TFEE A St T LARIF 1dt16 J5
A4 E] SRAM B A7 ks THF TR M PR T4 Timerl6 It iserh, 4t 4seii i, Timerl6
AT LA A R, Timerl6 BUBUHEFIIIIE] 10 Fiors. AR K 1 16 R it Beasrif 8 Bf 15, rhremmr bl b7t
WflR BT B, & AR (74 integs.5 (10 #ilik & Ox0C) -

srt16 command
r16mlr:5] - DATA Memory
r16m4:3] o
4 ﬂ Idt16 command
L4
ELRKC M Pre- 16.bit
u _| scalar N up Data Bus
ﬁt&iﬁ = x 1o+ "| counter —
1,4, Bit[15:0]
PAD 16 64
PA4 '
Bit[15:8] M 3 To set
U or interrupt
= x [ request flag
v
r16m[2:0] T ¥
integs.4

10: Timerl6 BitiE &

M Timerl6 B, Timerl6 [k XAEINC X . A =AZH0ke X Timerle HIfEH. HE— 1S4
AR E X Timerl6 IR MR, 26 =/ NSEUE R E Ui, e —NS80E e ChBiE. Hanar:

Ti6M I0_RW 0x06
$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /I E—1Z%
$4~3: /1,/4,/16, 164 I B -ABH

$ 2~0: BITS, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 Il FE=ASH
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

ff & 7T DK IR R G ESR K E X T16M 80, flFin~, BE2467i55% IDE 84k “HB MHFM 1IC
N ZABRNH T16M.

$ T16M SYSCLK, /64, BIT15;

I EFE(SYSCLK/64) ™ Timerd6 By 80, & 2716 /Mo A= 4 — Ik INTRQ.2=1
Il 2%} System Clock = IHRC / 2 = 8 MHz

/I SYSCLK/64 = 8 MHz/64 = 125kHz, #Z1%} 524 mS ;=4 — INTRQ.2=1

$ T16M EOSC, /1, BIT13;
Il EFE(EOSC/1)™Y Timerl6 BHEHE, HF 2714 AN g i B~ 4 — X INTRQ.2=1
/I EOSC=32768 Hz, 32768 Hz/(2"14) = 2Hz, 4} 0.5S 74—k INTRQ.2=1

$ T16M PAO_F, /1, BITS;
I % PAO 24 Timerd6 Hehi, & 279 ANHeh & #A7= 4= — % INTRQ.2=1
I B 512 A~ PAO B8 & 1174 — I INTRQ.2=1

$ T16M STOP;
/I = 1F Timer16 1%

fichn Timerl6 £AZFHLE HigfT, Wk ArsEw DL 57k
FINTRQ_T16M = Fclock source + P + 2n+l
Hrr, F 2 Timerl6 [y,

P & tl6m [4:3]1iEmi(tkan 1, 4, 16, 64);
N A& RIERE AL, Fln: &EFAL 10, F4 n=10.
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.8. 84 PWM if##% (Timer2, Timer3)

PFS123 P & 2 4~ 8 fifiiff PWM £ 8% (Timer2/Timer3). LA R #id H LA Timer2 41, K4 Timer3 Al Timer2
ZERIRE—FEM . B 11 N Timer2 fEAFHER], THEGE PR nT LR 3 RGN0 (CLK), WEET RC &% &8 B
(IHRC), WBMEA RC R &0 B1(ILRC), A& AIRY 3$(EOSC), PAO, PBO, PA4 FILL#EE. 2Ff74% tm2c
(L[ 741 Kk £ Timer2 (S #h. 0% IHRC {EA Timer2 [ B, 405 B2, IHRC I BH{hSR 255 5
Timer2, Frbh Timer2 {88114, AR tm2c FFAFARAL[3:2)1 e, Timer2 I LLZ PB2, PA3 B¢ PB4
S R gIE 2 A7 4% tm2s (7[6:5], W Bh Pl iR e fit+1, +4, +16 F1+64 Kk, 5ioh, HHEA
FEZF 748 tm2s fi[4:0], HEh 0 4ias R ER AL T +1~+32 [ThAt. 7E45 AT 4Tas UL R 45 ds, Timer2 i 4
(TM2_CLK)#i#emr AT 32 f R 3%, DASRAEAS [ B o

8 il PWM E 2% R REPAT 8 7 EFHiHEuR/E, L F4% tm2ct, EH A AE T DLk ek, 2 8 fiE
I 2 BB L B bR 27 A7 2 e IVE I, e 2 B aiERR N R, EIRE A KE S I A AR O I R
B PWM 573, 8 fif PWM @B 28 AN TAEB: JRARI PWM AR A= 1% Hh [ 5 Jo 7
s TR, PWM B ISR AE PWM S, PWM 33 mr A 6 2% 8 f7. B 11 Eoni Timer2 &
WA PWM B i e P

» TM2 CLK
tm2s.7
tmEc[?:-i]ﬁ tm2s[6:3] tm2s[4:0] tm2c.1
] dgeto
CLK, ﬁ ﬂ i e
lIHLEg: M Pre- a-bit interrupt
: U scalar Scalar up tm2ct[7:0]
EOSC.| = p| scalar | iScalar | L >
Comparator, X 1*4 ) = . counter A .
PAD. | 4, ~ . »
~PAD. 16, 64 N > £
PB0, 4 ~comparator| g M —= PB2
%EE&: ™ U > PA3
~PA4 upper box | epma
' oun : GPC_PWM tm2c.0
register | tM20[7:0] m2c 5
tm2c[3:2]

11: Timer2 FE{FHE K

Timer3 %7l L2 PB5, PB6 & PB7.
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L4 PFS123
'j' Papauk 8z MTP BRI ]l 12 firFafH= ADC

Time out and Time out and Time out and
Interrupt request Interrupt request Interrupt request
» A A
Counter ,’,' DN Counter )/ \ Counter ,/ \
S A S Jo
OxFF 4 St I OxFF 4 gt Ox3F "
4 1 4 \ \
R e an '.
bound bound / bound
Event Trigger Time Event Trigger Time Event Trigger Time
Output-pin 4 Output-pin 4 Output-pin '
Time Time Time
Mode 0 — Period Mode Mode 1 - 8-bit PWM Mode

Mode 1 - 6-bit PWM Mode
12: Timer2 &R RFT PWM 2 1i  El (tm2c.1=1)

FEFFIETT GPC_PWM “J&Fa MR 35 75 oK i L 23 45 SR )28 i PWM S 2 ThRE . R 2 “GPC_PWM”
Mok, DRSS e 1R, PWM EIRSH; Mg 2 O i, PWM R E i, Wik 13 Fiow.

Comparator
Output

13: ERECES ] PWM IR B4

5.8.1. 8 Timer2 P24 B RIW

W R R, F RN A R 50%, HA AR S Ade e, W UM
=Y + [2 x (K+1) x S1 x (S2+1) ]
Hr, Y =tm2c[7:4] : Timer2 BB i mhppsisi %
K = tm2b[7:0] : L IR% 77 s i (i)
S1=1tm2s[6:5] : FiHidsiEfE (S1=1, 4, 16, 64)
S2 =tm2s[4:0] : s H#E (+ikhl, S2=0~31)
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® . PFS123
* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

] 1.

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111, K=127

tm2s = 0b0_00_00000, S1=1, S2=0

> AR = 8MHz + [ 2 X (127+1) X 1 X (0+1) ] = 31.25KHz
Bl 2:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111, K=127

tm2s[7:0] = 0b0_11_11111, S1=64 , S2 =31

> %= 8MHz + (2 X (127+1) X 64 X (31+1) ) =15.25Hz
Bl 3:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_1111, K=15

tm2s = 0b0_00_00000, S1=1, S2=0

> %= 8MHz + (2 X (15+1) X 1 X (0+1) ) = 250KHz

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0000_0001, K=1

tm2s = 0b0_00_00000, S1=1, S2=0

> R = 8MHz + (2 X (1+1) X 1 X (0+1) ) =2MHz

il Timer2 52 i 25 N PA3 5| A Az J& ST 7= B R 3 2 R B -

Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; " 8-bit PWM, F#4i =1, #4i =2
tm2c = 0b0001_10 0 _O: I AN, HH=PA3, I
while(1)

{

nop;
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.8.2. [ Timer2 f=4 8 fz PWM ¥

WL 8 fi PWM IR, Ni%SL tm2c [1] =1, tm2s [7] =0, il IR MR A 5 25 AT DL T -

BHRR=Y = [256 x S1 x (S2+1) ]
i G H=[(K4+1) + 256]x100%

Hr, Y = tm2c[7:4] : Timer2 ik i Eh g sig

K = tm2b[7:0] : IR FewEmE (k)

S1=tm2s[6:5] : FilsrMigs i e i (S1=1, 4, 16, 64)

S2 =tm2s[4:0] : sAfigeE (b, S2=0~31)
B 1.

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0111_1111, K=127

tm2s = 0b0_00_00000, S1=1, S2=0

DK% = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz

S A = [(127+1) + 256] x 100% = 50%
Bl 2:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0111_1111, K=127

tm2s = 0b0_11_11111, S1=64, S2=31

D HAIE = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz

S E . = [(127+1) + 256] x 100% = 50%
i 3

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b1111_1111, K=255

tm2s = 0b0_00_0000, S1=1, S2=0

> PWM %t 42 i HLF

S Ea = [(255+1) + 256] x 100% = 100%
B 4:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_1001, K = 9

tm2s = 0b0_00_0000, S1=1, S2=0

DK iE = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz
S AL = [(9+1) + 256] x 100% = 3.9%

©Copyright 2024, PADAUK Technology Co. Ltd Page 51 of 108 PDK-DS-PFS123-CN_V005-Jul. 3 ,2024



LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

i FH Timer2 WM PA3 724 PWM BT IR GIAZ 7 10 T BT«

void  FPPAO (void)

{
ADJUST_IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; Il 8-bit PWM, FHH =1, 740 =2
tm2c = 0b0001_10 1 _O: IIZ 45018, $iri=PA3, PWM #Zz(
while(1)
{
nop;
}
}

5.8.3. f# [ Timer2 f=4 6 iz PWM ¥

WL 6 2 PWM IR, NS tm2c [1]=1, tm2s [7] =1, g & 2 b a] I FE a0 T
B FE=Y + [64 x S1 x (S2+1) ]

W EEH=[(K+1) < 64] x 100%

Horb, tm2c[7:4] = Y : Timer2 i 3 () e 4
tm2b[7:0] = K : LFRZF A& ME (HitfD
tm2s[6:5] = S1: i/ ids BE E (S1=1, 4, 16, 64)
tm2s[4:0] = S2 : sr4iidsdE (Hikdl, S2=0~31)

FH AT DL ¥ B R R T R ) TMx_Bit 48 Timer2 /1 6 iz PWM B0k 7 2 PWM # . Bhi, 24
HEAA K 64 B 128,

i 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = Ob1_00_00000, S1=1, S2=0
D HHE = 8MHz + (64 X 1 X (0+1) ) = 125KHz

S Ea L = [(31+1) + 64] x 100% = 50%

B 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = Obl_11_ 11111, S1=64, S2=31
DHHAIE = 8MHz + (64 x 64 x (31+1) ) = 61.03 Hz

S Ea Lk = [(31+1) + 64] x 100% = 50%
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® . PFS123
* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

% 3:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

tm2s = Ob1_00_00000, S1=1, S2=0

>PWM #irth i F P

D AL = [(63+1) + 64] x 100% = 100%

B _4:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_0000, K=0
tm2s = Ob1_00_00000, S1=1, S2=0
S i E = 8MHz + (64 x 1 x (0+1) ) = 125KHz
DM A = [(0+1) + 64] x 100% =1.5%

5.9. 11/ PWM %52

PFS123 & —41 = 11 {2 SULED (Super LED)f#f} PWM 4 24 (LPWMGO. LPWMG1 1 LPWMG?2).
-t g R

® [PWMGO — PAO, PB4, PB5, PC2, PB6 G&EMHT LPWMGL %HiEFE PB6 HITEH )
® |LPWMG1 - PA4, PB6, PB7, PC3

® LPWMG2 - PA3, PB2, PB3, PA5 (R TR , PCO, PB5 G&MT LPWMGO %A iE#k PB5 TS M F)
EER: 5S-1-S01/2(B) A3 ##4 B4 4H 11 £7(%) SULED PWM 4= i g8 R T fit o
5.9.1. PWM ¥

PWM $i B3 (B 14) B — I3 (Treroa = BT 3) F0—ANFE 3 B 40 v P RO RS 1) (== L) « PWM
0 HH TR 3R B 22 (Frwm = L/ Tperiod) o

PWM Period

PWM Output

PWM Duty Cycle

Clock

& 14: PWM IR
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L
w

PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

5.9.2. TEHHEE]

Kl 15 Finse %20 SULED 11 £ PWM A= s O REAF T HE L 3X —2H PWM A= Bl 2848 B 3L (R [1) Up-Counter A1
IR R BT ok P A 3, BTl PWM BRI &5 CETHS) REBE, B 4APJE A L2 IHRC o R G4
PWM 155 th 5 i@ S lpwmgxe FF 728 KiEH. PWM BIERE Bt PWM LR S AR ZF A7 28 e sE, 258 PWM
WM B &5 PWM 52 EEm AR S RS R 2 .

£ LPWMGO i#iE I I8N B ) OR A1 XOR 124812 H T 774 B ANEE & I F SEX HIH e 6 3 8. F
Jr ] DLUE A R T GPC_PWM, {# EL i 28 45 R GE 26 PWM S 0% .

System Clock,
IHRC,
PWMGCK/2,
PWMGCK/4,
PWMGCK/8,
PWMGCK/16,
PWMGCK/32,
PWMGCK/64,
PWMGCK/128
PWM
wr_pwmgcubh Counter | 8 bits
upper bond
(MSB)
wr_pwmgcubl | PV |5 s
upper bond
(LSB)
PWMGO i
wr_pwmgOdth | AR 8 bits
(MSB 8 bits)
PWMGO | 3 bits
wr_pwmg0dtl Dy Valim
(LSB 3 bits)
PWMGT | 8 bits
wr_pwmg1idth Duty Vate
(MSB 8 bits)
wr_pwmgidtl n'::'cflle 3 bits
(LSB 3 bits)
PWMG2 i
wr_pwmg2dth Duty Value 8 bits
(MSB 8 bits)
wr_pwmg2dtl PWMG2 | 5 pit
Duty Value
(LSB 3 bits)

Pwmgclk[6:4]
Selector
PWM interrupt request and
11- Bits PWM Halt Wakeup Comparator
Up Counter
0
PWMO MUX [ ]
PWMA XoR 0
. Compare 1
8 PWMGO MUX
Duty Value PWMO
Output OR
lﬁugf:;} Control PWM1 ! ] e
Pwmg0c[4]
Pwmg0c[0]
]
€ Compare MUX *
8 PWMG1
Duty Value Qutput PwM2 1
Buffer Control
(11 bits) AND
L]
Pwmgic[4]
-
0
{:om&pare wiG2 MUX .
Duty Value Output
Buffer utpu 102 1
(11 bits) Control
AND
Pwmg2c[4]

GPC_PWM

mux!| @

GPC_PWM

MUX | g

GPC_PWM

MUX

Pwmg0c[5]

Pwmg1c[5]

MUX

Pwmg2c[5]

Pwmg0c[3:1]

PAO
PB4
PBS

Selector

PC2

PB6
(pwmg1!=PB6)

Pwmg1c[3:1]

PA4

PB6

Selector

PB7
PC3

Pwmg2c[3:1]

PA3
PAS
PB2

Selector

PB3
PCO

PB5
(pWmgO!=PBS5)

K] 15: %40 SULED — % 11 fif PWM ZE pR 28 hf 4 HE 5]
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

I
0xTFF

Counter_Bound[10:1]

Duty[10:0]

L 2

Time

Cutput Time

Output Timing Diagram for 11- bit PWM generation

B 16: 11 it PWM A= 5% 2850 it 5 &

5.9.3. 11 fr PWM ZE BB AR

PWM #rHA# Fpwm = F clock source + [ P X (CB10_1 + 1) ]

PWM EZH (E) = (1/Fpwm) x (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

PWM 525 (H4rH) =(DB10_1+DB0 x 0.5+ 0.5) + (CB10_1 + 1) x 100%

XH,

P=LPWMGCLK][6:4]; 74 P=1,2,4,8,16,32,64,128

DB10_1 = Duty_Bound[10:1] = {LPWMGXDTH [7:0],LPWMGXDTL[7:6]}, /=Lt
DBO = Duty_Bound[0] = LPWMGXDTL][5]

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0],LPWMGCUBL[7:6]}, 1442
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® . PFS123
* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

5.9.4. Tt HEAMEXF PWM EFETEH]

T PFS123 B4R 11 bit PWM 458, R PWM2 #id . PWMO 5 PWM1 R85 ilid PWMO &
W, SR PR B AN IE X PWM . ~Blan T -

#define dead_zone 10 /I FEXHE = 10% * (1/PWM_Frequency) us
#define PWM_Pulse 50 Il ZEHAEX PWM (525N 50%
#define PWM_Pulse 1 35 Il ZHAEX PWM (5%5EE N 35%
#define PWM_Pulse 2 60 Il ZHAMEX PWM 525 E N 60%
#define switch_time 400*2 I O A LR, B TR A ) (A

/INote: A 1EZR ™4, switch_time [ij PWM JE #5450, thE PWM JiHH: 1/2.5KHz = 400 us, #1J]
I135IF 1H] Ay 400%2 us

void FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
V haaiataiatd P:EEI:LE[% 55‘_3[:[: *hkkkkkkkkkhhkkkxkxkkhkk

[/ S AR A ——

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse + dead_zone;

LPWMG1DTL = 0x00;

LPWMG1DTH = dead_zone; /I LPWMGO 5 LPWMG1 785, PWM =Lk
/I N PWM_Pulse%

LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse + dead_zone*2;

LPWMGCUBL = 0x00;

LPWMGCUBH = 100;

Il---- Gi—HBeE PWM B R A3 -mmmmmmmmmmee
$ LPWMGCLK Enable, /1, sysclk;

[------- i HE

$ LPWMGOC Enable,Inverse,PWM_Gen,PAO,gen_xor; // LPWMGO 5 LPWMG1 REi5,
M " PAO JIE1 S A it

$ LPWMGIC Enable, LPWMG1,disable; I LPWMG1 AFi

$LPWMG2C  Enable, PA3; Il LPWMG2 PA3 %t

while(1)

{

[[FFFEFERE ‘[gjﬁ ljj‘g_s:t[: *kkk FkkhkrhhK*H*

I Ve 7S LI, Dyt G mT e IR A X 2%, OB 20 G o
Il KRN 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse 1 + dead_zone;
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o PFS123

')” PADAUK 8 fiz MTP ZIsg R 17 12 firEafH=( ADC
LPWMG2DTL = 0x00;
LPWMG2DTH = PWM_Pulse 1+ dead_zone*2;

.delay switch_time

5zt /MER: 35% — 60%

LPWMG2DTL
LPWMG2DTH
LPWMGODTL
LPWMGODTH

.delay switch_time

0x00;

PWM_Pulse 2 + dead_zone*2;

0x00;

PWM_Pulse 2 + dead_zone;

1. EiRFEF, 6 5E 52 e X BT PWMO/PWM2 WAk 17 Frzw .

PWM2

PWMO

L
Dead Zone

B 17: PEERN PWM

2. PR 5 2 LI Xt 87 [ PWMOIPWM2 ST ] 18,

PWM2

35%

60%

PWMO

Z.

A

35%

K 18: B EAN PWM YT
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

ATLAUKRIL, EIRGIREF R, HAEX 24 PWM FRCAE .. 25 H ) FHE PWM RN ARRIZEX,
2% E i A H R Inverse BIAT . 4

$ LPWMGOC Enable,PWM_Gen,PAO,gen_xor;
$ LPWMG2C Enable, Inverse, PAS;

5.10. FI1H

IV — s, LB ER B IR 45 (ILRC), W LLE B S A0 wdreset 16 & BEINTH £ FH
1A%, MA misc wp A% s, 7T ABE DUARIAS R B0 T AR e i ], 40

€ 4 misc[1:0]=00 (BRIA) KF: 8k ILRC 4 ]
€ Y misc[1:0]=01 i}: 16k ILRC % & 31
€ 1 misc[1:0]=10 if: 64k ILRC %4 & 1
€ 4 misc[1:0]=11 Hf: 256k ILRC % & H#A

ILRC HAAG AT RER N ) #ilid poAR 4k, s8N TAR IR B VS IR 2, Al & 0 20 T B e A= SR Vu L
HTERGEHEE MR 5, &I AR S 25, APEET TG SEE N, BIERRE
S B 2 S5 A8 7R wdreset $E 45 & T L.

YA VTHEE G T, PFS123 B EAMFEFIBITIERF . B FEE 19 Frx.

VDD

BN R - tsep

BFHAT

&1 R AT AL P

19: FE T 1M i i
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PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

®
(e
PADAUK
5.11. =i
PFS123 5 8 A+ i

& SN BTE PAO/PBS
& SMEHETE PBO/PA4
& ADC ki

¢ Timer
€ GPC

16 HIBriE
H W

& LPWMG i

& Timer2 i
& Timer3 b

AT SRIEAA B R T W s AR R s . Dl RE A RECHAE R B 20 FroR. BT R R ok

bREALE O B A IF IR B S 247 4% intrg 6%

Hh T SRR 6 B B AT DU BT T R R 2 e

M2, XBRT X ZA74% integs IIRE . BT B9 Il KRG #0F t engint f8-42H1 5 2=l &
hiigtT, PURAER] disgint 54 (EH& R FHE.

T HER SR A AL 5, bk thHERR T 745 sp 4RE . HI TREFP A 2 16 fr 98, HERRZF /745 sp
fL 0 BLEREF 0. BeAbh, FH P AT LM pushaf #5477 ACC FlbR E 77 72 (B BIHEAR, DL AH A popaf 54418
MHERANRE 2] ACC Mibr B ar 7 dsrh o i THERR S HURAF 4R 3E 2, 4E Mini-C B, HERRQL B S5 TR L dig R R
Lk ARG B B AT E SCHERIR LIS, T NAT A ZHEA B, AR hk s R

#: W{E Code Option Interrupt Src0 5% Interrupt Srcl Y4545 A Wi

e

Inten.7
TIMER3 event
detection Intrg.7
Inten.6 |
TIMER2 event
detection Intrq.6
Inten.5
PWMG || event | intra5 |
detection
GPC event Inten 4 |
— ,|detection| _Intrg.4
Inten.3
event
Lb detection Intrg.3
Svent Inten.2
M, detection Intrq.2
Inten.1
PBO/PA4 event
——— »|detection Intrg.1
Inten.0
PAO/PB5 event
detection Intrq.0

I

=i

HJ

>

Interrupt

—D_ts -

engint/ disgint

Note: “engint” and
“disgint” are instructions

Kl 20:  HIrdss i s A A AE 15
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

— B RA I, HEAR TR 2
& TR IHEALE H BT D) sp BFAEAHE E M HERR TR A% .
& T sp BB RN sp+2.
& SRR EsER
& G MHhE 0x010 FREL R — %154
EHRI RS AR, A DB I SR A A7 A intrq 008 TR AR .

VER: B INTEN A0, INTRQ i 22 ot A A Vs i % o

RS AR T UG, K reti F8 IR EIBEA IFRT, FHEAAR TARRARR 2
& )\ sp FAFAHE E IR AT it A H S IR P B s

& Ui sp K E TN sp-2.

& ERTECEESNEA.

& T XiEABEH BT ERITES

i1 L 2T B AL (R A7 25 DA TP T U B, — SRR ZE P30, RPN 2 4 Y. TR
NGRS 1 T ab B b b, EVER, ARERh AL pushaf A2 7 EE DA AT HER AE G 4

void FPPAO (void)
{
$ INTEN PAO; /I INTEN =1; 25 PAOQ £/ K%, FEFBIER
INTRQ = O; Il JEEINTRQ
ENGINT =1 a7
DISGINT Il 1EH 2 e 7

}

void Interrupt (void) Il HHFEF

{
PUSHAF Il FREALU FIFLAG FFAF

Il #1458 INTEN.PAQ ZZF/F L8R, WFELRH a LIS INTEN.PAO £Z % 1.
Il #47: 1f INTEN.PAO && INTRQ.PAO) {...}

Il #1Z INTEN.PAQ —E ZEFENE, BEATLIZHEHBT INTEN.PAO, LLITEF B AT

If INTRQ.PAO)

{ Il PAO #JH B
INTRQ.PAQ =0; /I RAGEBRHN M #IfL (PAO)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC
}

/I X1 INTRQ = 0; B REFEFRE, 71EH INTRQ =0 —A£855
B E ] BE SRR AL T AL R, BN E A
POPAF I1EE ALU FIFLAG 774

5.12. HH5EH

PFS123 47 =AM 5 SCIRERAFRE S, 2200 . IE% AR, s o p U szl I AR
FEPTAT DhBEAR I 8 AT HPIRES, & i ia(stopexe) R AL FER TR i H. CPU fREFAEREIS T BLAREE T AR R
&, HHEEA(stopsys) R AKRIREE TG . B, &S & A E/R T EMEEK RS T, HEgitE
FEARF AR FET R HAR D 5 Ze B (K R g A

5.12.1. A HBEA(“stopexe”)

i/ stopexe FELFANEHEEA, HARGNB U, HARIA RIRG ST TE. Jrid gy
CPU ZFILIATIES, R, XF Timerl6 iHEas &, IR E MR EHEAZ RGN 8, K Timerl6 {5982 R4F
T AR, MERIEATLUR 10 MY, Bi#E Timerl6 tHEEIBE R (B Timerl6 [FIR £ 2 IHRC
5% ILRC) o ARG M2 R GBIV, AR DN RG4S IR R Ia AT 4 B PRA (S B a0 TR s

(1) IHRC 1 EOSC #Rz#sfitl: Hol, SRy EH, MR REFZITIRE:
(2) ILRC izt WIlfR¥F/EH, MR 525 ILRC B3,
(3) R&GW#h: 1=, Fik CPU{F1LIE1T;
(4) MTP {6k & 551
(5) Timer tH¥#%: 45 Timer tH5a% (R0 E R 2 G A b sl F AR B Bh R 3 s A Bl 45 A, ) Timer {5163+
B w0, DR EL (b, Timer 44 Timer16, TM2, TM3, LPWMGO, LPWMG1, LPWMG2) ;
(6) MY :
a. 10 Toggle MfiE: 10 fEHFH AR T I HSFAR . (PxC /2 0, PXDIER 72 1)
b.  Timer Mefig: WIS (Timer) (B EHEAZ RGHHEr, WG TH R BOEER, RG2S HEREE .
c. LU ESmuEE. fi b s Ent, FAI#E GPCC.7 N 15 GPCS.6 A 1 K5 Fl tbi gene it oh it
HiFER: W 1.20V Bandgap 7% H T ANE H T LU 2 Me i T g

PLR 72 R H Timerl6 kel R4 A stopexe 148 FAR

$T16M ILRC, /1, BIT8 /| Timerle #&

$INTEGS BIT_R, xxx; II BITX 0 #/1 &Mk (k)
WORD count = 0;

STT16 count;

stopexe;

Timer16 [G¥IEE N 0. 75 Timer16 HAT 256 4 IHRC MR, RYH4 WL,
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.12.2. #HEHEK (“stopsys”)

B AR IR A IRAS, I R S BRI 2 00 . B H “stopsys” $84, ‘S EEHE AR
R, 76 T IA stopsys 64 2 AT @ UK GPCC.7 % 0 kG thiias . HN 5] I mefig if R AR 17 IE #3817,
NT BARTHAE, MNP AT, BT 0 1O BIIRATAIRG A, B MIEHE. T ZnRKH stopsys 4
Ji, WIN & PFS123 B TEARAIRAS -

(1) A IR SRS HL G b 5

(2) MTP {24 o5

(3) SRAM HIEFfE&% N A RFFAAL

(4) MefEJs: 10 fEE T AR EUT HAF AR (PDIER 72 1)

NG| e T DAY IE RS AT ORESE, N T BRARIIRE, BEA IR HT, FrA ) 1/O 51BN AT Al
i, BRETMINE. BESE R TIR:

CLKMD = OxF4; I B M IHRC BN ILRC, XHE1H0 &
CLKMD.4 = 0; i /Z/H IHRC
while (1)
{
STOPSYS; i HA B
if (... break; I B AT H A2 2 OK,  BEaR [ IE % T1F
i BHY, FEFESEER
}
CLKMD = 0x34; Ik FaR#M ILRC % IHRC/2
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

5.12.3. Mg

BENF HL A R ECSS , PRS123 ) LU Ui 10 51 KR 1EH TAE, 15 Timer (Rl X & A 148 .
# 5 W stopsys i HLE I stopexe 24 A AR 7 M BRI ) 25 5

HHEBERX (stopsys)fIAHBEEA (stopexe)fEMEEIRE R
1O 5 T 5 R i EU A 345 nie i
STOPSYS & = 4
STOPEXE & & &

R 5: fu AR U A R A R BRI ) 22 7

M 10 51 HIkME PES123, padier 547 as N &F— AN FH N F 5] EIE 6 % B i gEM i ThaE” . i =
PR A G FFUG TR, 1E % e e 1) K202 3000 4N ILRC KHeh I, A4, PFS123 HRftbifinefigshae, &it
MiSC & 17 251 B L M i K 20 45 ™ ILRC B8 31 .

R n R AR =X YI# 10 5 B0y nge BEL N [R] (twue)
STOPEXE 4 H#s U e 45 * Titre,
STOPSYS $i Hif# 5 RO X B Tire /245 ILRC B4 & #A
STOPEXE 44 M =, R 3000* TiLre,
STOPSYS # FE A 2{ X B Tiere /248 ILRC 8 A 3

TR A PRI, ANEFAAA misc.5 R EIESE T MR, H S wR i PR M AR
U ARAEFE IEH T IR, RV a7 4748 misc.5 R FEMe ez,

5.13. 10 5|

PFS123 i 10 5l AT LA sm A st i, B ol 27 77 4% (pa, pb, pc), ##ifilaF 4 (pac, pbc, pcc)
Al L4525 47 2% (paph, pbph, pcph) . HAH U451 PB2. PB3. PCO 1 PC1 141 T Hi 2 47 %% (pbpl.2, pbpl.3,
pcpl.0, pepl.1). B ix 26 5] v B A i 2 R N\ G2 i 25 A CMOS i HE 3RS FELAZ 7K o 243 28 5] A A AR
HLALE, 55 BR RS F B o L an SR P B O B HALRAS, — e B B AU AN, RN TR
AR, SRR AR R BE SR R, AN 10 3 DA . 24090, % 6 NS PAO A E il B % .
21 R T 10 b X R

pa.0 | pac.0 |paph.0 iR

X 0 0 [fN, BAF ErkE

X 0 1 A, Agg LfidiE

0 1 X |fr AL, BAA S R (55 R H B E B 5% D
1 1 0 |tiEgr, WA B

1 1 1 s, 55 B

% 6: PAO WEMER
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

Pull-high
e—D Q L ¢ })—C Q1
WR data latch > Data g
RD controllatch ¢ Q °‘|>O 37
I e
D Q
WR control IatchT_ Control

latch
Pull-low
RD Port 9
I (PB2,PB3, PCO

Data Bus padier.x & PC1 only]

Wakeup module :j
Interrupt module

A

Analog Module

21: 10 5| s X fgift =

PB4 1 PB5 i i f2 7% 15 PB4_PB5_Drive 1A 45X 5 Hi i AT HLIT

B2 T PAS 4k, BTAI 10 5l IEAAHFIIZ5H: PAS Ffi i RAERIRIOT I (G&F QL) o X Tk
BT RER 5], X 2FE %5 17 4% padier / pbdier / pedier AR BB NG, LABFILIRAHRR, 4 PFS123 fEfd
MBI, B — 5] T LD FOIR A SR i R e BRIML, %755 SR MR R e 51 B, 6 2000 B i N
B K B 474 pxdier Sy HLSF o [FIRE I JRRL, 24 PAO FHAE ZM50 o 1 5| IS , padier.0 B & 45, it Wl pbdier.0
%tF PBO, padier.4 %t PA4 Al pbdier.5 %t PB5, #B2& FAFEH .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.14. AL LVR

5.14.1. 5461

gl# PFS123 EMEREIRSE, —HEM KA, PFS123 HIFTE S8 b s 8 NIAME;, RAEEM
JG6, RGSEHIAG, BRFiHHEsS kbl 0x00.

KA FHEENE LVR BA4i)5, %7 VDD KT VDR (BEMRAF L) , BUEF 2SI E K SR8 & VDD
/NF VDR, B 2% BR8N AR A RS .

KAESN, HEFHEINER SRAM KRS 805,  WSGHT B SRR PR P s bR, TTikR

EEALRZN N PRSTB 5] sk WDT #E AL, BiE 6% 25 B AR B .
5.14.2. LVR EAfL

i A5 ik i (code option) i AE |, ARZAFZGIH LVR A ST ke, @HHLT, HHE
FEVEFE LVR RAL RIS, 0085 & 57 HL AR SR B i e, DASE LR S LR SE A

5.15. HEH-BFHHRE(ADC) Hih

adcm([4:1] adec [5:2]
Scalar : ''''''''''''''''' !
«——system clock : \o— PBO
i 0001
4 ADCCLK . o————— ] PB1
E o——————X] 0010 ;| Rre2
1
i N\, 0011 ! [ Pes3
vy, ! N\ 0100 i [ Pea
< ! © 1
N Conversion Voltage ! o2 i Kees
1
; 0110 - PG
(of o VDD ! ) 0111 !
onverter T i PBT
i ! ! N 1000 1 .
VRer | ! ! 0 1] PAS
< . i . 1001 ; <
!“"T'"‘i ; ° 1010 ! X Pt
a
d 7 ! 1011 1
l adcrgc [7] ! - : pCA
adcrh[7:0] for high 8-bit data E PC2
adcri[7:4] for low 4-bit data i 1M1
; BG1.2V
. 1
it i i i a

22: ADC HEHHE K]
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PFS123
PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

5.15.1.

Hfi ] ADC BRI 8 M frae i HACE, Elle2:

& ADC #Hfil77474% (adcc)

& ADC iz 27 f£ 4% (adcrge)

& ADC BAZFA745 (adem)

& ADC #iR& fF#%(adcrh, adcrl)

& Ui [ A/BIC Hri N\ a3 #3747 #% (padier, pbdier, pcdier)

U1 /& ADC FE45 EFE (125 3%

(1) BT FAES aderge FL B S % m= R

(2) i adem FAEARELE AD RIS

(3) i@id padier, pbdier, pcdier 7 f7-4 e B BN 5]

(4) #id adcc A EAIESRE ADC f N iEiE

(5) @il adcc AFf7%E/E ] ADC itk

(6) AT AD HJER A ADC H i didE & S A e K
addc.6 & & 1 JF/8 AD ¥4 Jf Hiall addc.6 /21 1

(7) M ADC FFfFasis il inat

AD HEHHAER

NT R AD FH S IR, A IR FF HILAT (Crol) 0 4156 42 78 HEL B 2 2% ey HLU R IR ZKCSF AR L B 2%
R AR B A BRI 23 fFror, {55 IS ST (Rs) M A BERFETT O BT (Rss) 2 FLAE R
FIHRA Croo FEHLITH RIS A EERFEIT RIIFHST AT BE & K] ADC FE i U T A2 384k 5 5 SRS YA FH
Pl MR N A 5 BG83 A IR ORAERAE AT, WS 5 10kese, DIk, 155 WRahiR BT i K
E S5 E 5 AR S BEAR DG . BRI, FEH ARy 500khz T, BHUUE 5 U8 IS R BEPUE A 2T 10KQ.

Vbp
r Vr=06V h
I
! T 1
: c ———l ChoLb
I PIN — V=06V, I leak:
(i 5-1pF T +50mA T =5.1pF
les
Legend Cpyy = WA ABEE

vy = BERES

| leakage = 5| fE MR BYIR B

R IC = WE\EE% EE.BH

ss = REHxX

ChoLp = BiRIF8EE (CHOLD)

K 23: B AR
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!" PFS123
j 8 fir MTP Elea | #17F 12 fr BefH= ADC

* PADAUK

5.15.2. #ESELEHHRE
ADC &% S LK eS8 1L 7 7 8% aderge RINL[7RIER:, JEHERERAE Voo 8iE K EH PB1 #M 5] i,

5.15.3. ADC B 8pik#
FEAE ] AD ¥ 2 1T, 6 Z0RA NPTk RORSELL A AN A5 5 BRI (8] S AT 5 225K, ADCLK HA I $606 J056 A2

K5 T R EERT ] .
ADC HiH i £ (ADCLK) A fig il it adem Zi /7 A% Kk, ADCLK M CLK+1 #| CLK+128 —3tf 8 ik

WAl g (CLK & R4 80) o 115 5 RENT TACQ /& ADCLK H—/ it ghE#, bl ADCLK @44

W R —ER, il ADC B 2 2us.

5.15.4. ECEERSH
H 14 #HME 50T PAgE AD ik £ 13 K H AN 5 BRI A E 51— bandgap 2%k 1.2V,
XL SR ER 5| B ORI NI, a8 G IR EE 10 3 O 0w s s A TR R, T S e A R R RN

[FThee (X B %174 padier, pbdier or pcdier StRAI A 0)
K2y ADC W55 )8 T/AME S, ikl 15 5 72 & W R340, #1051 R .

(1) BN,

(2) PHSS b,
(3) ML 11 A/BIC %4743 (padier / pbdier / pcdier). B B A KA.

PDK-DS-PFS123-CN_V005-Jul. 3 ,2024
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.15.5. f#F ADC
T IR EE S PBO~PB3 324 ADC i A5 -
W, TR BRI 5]

PBC = 0B_XXXX_0000; I PBO ~ PB3 fER%HIA
PBPH = 0B_XXXX_0000; "l PBO ~ PB3 %A 55 L sl
PBPL = 0B_XXXX_00XX; "l PB2 ~ PB3 ¥ 53 Nl
PBDIER = 0B_XXXX_0000; " PBO ~ PB3 & ¥ 7N

T—2, WE ADCC Zifidts, n~ElinT:

$ ADCC Enable, PB3; Ik wWE PB3 {EN ADC i\
$ ADCC Enable, PB2; Ik wWE PB2 {EN ADC i\
$ ADCC Enable, PBO; Ik wWE PBO {EN ADC #i A

T—4, &% ADCM 1 ADCRGC Z/75%, =~UltnT:

$ ADCM /16; I il 116 @ RGN #h=8MHz
$ ADCM /s; I il 18 @ ARG BEi=4MHz
$ ADCRGC VDD

T—2, ZEIR 400us, ~EI0F:

.Delay 8*400; I ARG #=8MHz
.Delay 4*400; " ARG Eh=4MHz

FeAi, TP ADC Hedf:

AD_START = 1; Il FFis ADC ¥4
while(!AD_DONE) NULL; Il Z£5 ADC H:fugs 3

BJE, 4 AD_DONE & AT i2EL ADC 45 5

WORD Data; /i W48, 74t ADCRH F1 ADCRL
Data$l = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC 0] DRI T 5145

$ ADCC Disable;
o
ADCC = 0;

©Copyright 2024, PADAUK Technology Co. Ltd Page 68 of 108 PDK-DS-PFS123-CN_V005-Jul. 3 ,2024



LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.15.6.  WfATHE ADC FIANHEE Vin

T+ PFS122 ) ADC AREfHFH 1.2V bandgap H )%, 1M AREMH VDD, fEASHEHIE (Vrer) « 7E1C
() VDD AAERE S BRI, P 2T EAIA 1.2V bandgap HUE 35, PAGETFEBABE (Vi) o R
W

Vee / Voo = Nec/ 4096  ....(1)
Vin/ Voo = Nin /4096 ....(2)
thAb: Vin iy ADC BN 1E 5 1 HLE
Vee A 1.2V bandgap H &
Nin A Vin IR, ADC 5241
Nec M Vee 1% ADC %
Voo Sy I 2 5 5] 1) B YR

4096 > Vin = Voo I T2 ADC 38 (12bit: 212 = 4096)

2)/(1) "I15:
Vin/Vee = Nin/NBc
Frbh:

Vin = Nin / Nec *Vee

Wt A TR AN, B VDD ANENRTHE, Je)E B3 Vin AT Ve 4L IF DLSRIEMIBRVERE S, 51
R I, RS R Vin R AE

A BARGIRE S, HE FAE 4.
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!. PFS123
! I
j‘ PADAUK 8 fir MTP ZUea R ¥lnr 12 firEBfH= ADC
6. 10 HF%%
6.1. ACC & #rEFA2(flag), 10 #ilk = 0x00
f | e | ws iR
7-4 - - R,
3 0 IS | OV Gatitrd) . mHEE 1.
, o | gy |AC CHBNEREE) . B, MLRREN 1o QATIEET S
I, QRBHE RN, R R
. o | gy | CCGEERRE)  ARAKIET, AR L (MRS, @uE S
KT R HERRR R AT AL shift 154 B
0 0 | W/E |z (2) . AR EN 1 M ARSOE S E L U 0, IR

6.2. HERIREIFFESR(sp), 10 Hhk = 0x02

A

GILELEN

5

iR

7-0

HER AT A e o B AT HERR TR, RS N DA HER R 4T . 15 O Az A6 4R N O
L T e 2 16 1.

6.3. B4R EFEE(clkmd), 10 #Hihk = 0x03

hr | ¥ISRIE | WIB i
RGP (CLK)E £
2% 0, clkmd[3]=0 27 1, clkmd[3]=1
000: IHRC+4 000: IHRC+16
001: IHRC+2 001: IHRC+8
7.5 111 g | 010: fRE 010: ILRC+16 (f/i H#AED)
011: EOSC+4 011: IHRC+32
100: EOSC+2 100: IHRC+64
101: EOSC 101: EOSC-8
110: ILRC+4 11x: fRHE
111: ILRC CERIMED
4 1 WS | WEBE I RC IRz 23 ThAE.  0/1: {FHIEH
3 0 - WpP AR . XA F SR SEAL 7~07 5 (I B AL,
0/1: KMO/EA 1
) 1 e NEMICAT RC #R% #5 hke. 0/1: 15 H/EH
BT RC HR3% i DhRe 5 I, & 114 Th R R 4 G
1 1 S | BIVMDEE. 01 {5 RE
0 0 /5 | 5l PAS/PRSTB Zhfg. 0/1: PA5/PRSTB
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.4. ¥ RRVFEAFERR(inten), 10 Hihk = 0x04

fir | #RlE | BIB Ejiipa

5 | AR Timer3 W& P, 0/1: {Z=H/E A

BE | B Timer2 (R b . o/1: 15 H/)E

S| M LPWMG 19 i Wr. 0/1: 15 H/JE H

W5 | R RIS R . 071 5 AR

W5 | R M ADC OB R, O/L: 3/

WS | A Timerl6 (1 H . 0/1: 45 H/8 H

/5 | A\ PBO/PA4 ) H R I8, 0/1: {25

O (kP IN W |hd |00 O N
o O |0 |0 o | |o o

W5 | M PAO/PBS [ty k. 0/1: 15/ A

6.5. FHWTHEREFAR(ntrq), 10 Hilk = 0x05

fr | ¥IsRME | B8 Hiik

/5 | Timer3 MR sR, tbr & i EAOF RIS E. 01 AZSRAER
/5 | Timer2 (PR, SbOn R il B A IS E. 01 AZSRAER

/S | LPWMG IR, SRR i fE EAF S S . 0/1: AZDRAGER

S| RRGER I PSR, SRR A B A S F . 071 AEDRAGER

BE/5 | ADC B g R, MAE BB PE EADF IR PER S . 0/1: AZRAFK

/S | Timerl6 H P Ibris R, BUALR ek BEAF BAHEE. 01 AERNAER

/S | PBO/PAA [ lrif R, IR iR EAIF I AHEE . 0/1: ANESRAGEK

O (P (N (W | OO0 O |V

BE/5 | PAO/PBS W WG R, SO 2R EA RS E. 0/1: AERNAER

©Copyright 2024, PADAUK Technology Co. Ltd Page 71 of 108 PDK-DS-PFS123-CN_V005-Jul. 3 ,2024



LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.6. Timerl6 ¥HI&F /8% (t16m), 10 ik = 0x06

hr | BisGME | 5 #iiR

Timerl6 ik +%.

000: f5H]

001: CLK (RGiHH)

010: &4

7-5 | 000 | /5 | 011: PA4 FREWS (AANMEE! D
100: IHRC

101: EOSC

110: ILRC

111: PAO FR&EW (AN D

Timer16 i f 44 -
00: +1
4-3 00 | /5 | 01: +4
10: +16
11: =64

TR R . U PTIR BRSO AT, A SR R A
0: Timerl6 17 8

Timer16 7 9

Timer16 47 10

Timer16 £ 11

Timer16 i1 12

Timer16 £ 13

Timer16 17 14

Timer16 £7 15

2-0 | 000 | /5

N O OB W N P

6.7. SMEBERAAIRY 285 H] 785 (eoscr), 10 #ilk = 0x0a

A | ¥itsfE | /5 iR
7 0 H5 | (FREME AR, 0/ 1: (FHMERE

mn IR 7 2% I

00: &

6-5 00 HE | 01: {RIshHR, EHTHEME A, Flin: 32KHz
10: IR, EH T RESR S, Flin: IMHz
11: &I, & TR ESRSA, flin: 4MHz

4-0 - - REH. TN 0.
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3: PFS123
j‘ PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
6.8. HWTALEFE A A (integs), 10 Hikk = 0xOc
AL | WIMGE | B iR
7-5 - D
Timerl6 H Wi ik %
4 0 R 1 0: EAZiERTHr
1. FRRZIER T
PBO/PA4 H Wit 2 ik %«
00: TR pF 21 AR5 K H
3-2 00 A5 1 01: EFAZERF
10: N FRZE R Ak
11: /%
PAO/PB5 H Wi ik #%:
00: _TFFZANN B S ARG =K H by
1-0 00 K5 1 01: EFHEiE R

10: SRR P
11: 138

6.9. ¥ O A B N\ fFREEF 783 (padier), 10 it = 0x0d

b | WIdGE | BB iR
e PA7 v NI EE . 1/ 0: JE A/ = H

7 1 R | 2 AN SR AR 2 %, %A% O B b FEr . W SRXANMEBEN 0, PA7 MIARRE K
Wi R4
e PA6 - NI EE . 1/0: Ja A/ 1=H

6 1 RE | 2 AN SR AR 2 %, %A% O B FEr . W SRXANMI BN 0, PA6 IARRE K
Wi R4

5 1 i e PAS i NI B FF. 1/0: JHH/ 15H
AL 0, PAB ToiEME R4
ffife PA4 Bt N . MR- A gk . 1/70: B H f=H

4 1 K5 | 4 PA4{EHN AD S NI, ZAL5 N 0 rTCARTIEFEH . WisRIX M 0, PAA U REH Sk
MRS, JEHF PG,
ffifE PA3 i NI i F4F. 1/0: JHH/ 15H

3 1 R5 | 24 PA4{ERN AD I NBT, ZA01 N 0 AT LA IR . Qi Sax M7 0, PA3 JUASREF Skenie
e

2-1 . (E5 00)
ffife PAO i N MeBE AR AR TR, 1/0: B 1 45 H

0 1 R5 | 24 PAO 1E A AD Bl NI, %471 0 AT AR IEAE L . I SX ANz 0, PAO MIASAE

KRR R S, IF HAZ R .
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PADAUK

PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

6.10. ¥ K B FFH N REE 748 (pbdier), 10 H#isik = Ox0e

hr | VIRRE | B8 iR
ffife PB7~PB6 # i NS, 0/ 1: 15 1 BH
7-6 11 N5 | 24 PB7~PB6 {4 AD i NI, IXLUf7 15 O AT ARG IR . 243k 005 IR, I 5] 1 A nde i 3
et 15 H o
fiiGe PB5 Ui M AR g R, 1/0: JAH 1 1FH
5 1 W5 | 2 PB5 fEN AD BUHIARS, %A1 0 AT LARE IEFE L . A X AN 0, PBS WIASREF K
WRE RS, I HLAE A R BTG R .
ffifie PB4~PBL # i NS 4F. 0/ 1: 15 1 B
4-1 | 1111 | HE | 2 PB4~PBLl /EN AD NI, IXEef7 % O AT LART LI L. ik 05 I, X L8 5] J i oh
RE B .
f1RE PBO 7 N MR AR RIh WTiE R, 1/0: A 1 45
0 1 5 | 4 PBO E N AD B AR, &A% 0 7T LARG IEFEHL . WX AN 14 0, PBO MIASEEFH K

MR RS, IF AR R TR .

6.11. ¥ H C FFHNFREFF 7 (pcdier), 10 Hihk= OxOf

fr | WIdBME | BB iR

7-4 - - | fRE
ffige PC3~PCO i NFIefig ik, 0/1: 1M / A

3-0 OxF HE | X4 PC2~PCL {EA AD % NI, Xyt O B LARFIEIR L . 240 505 F I, 5| e i oh
R4

R VEMREIESE 9.2 H.

6.12. ¥ 0 A B F 88 (pa), 10 Hlk = 0x10

fr | WIMRME | BT Ei:3)
7-0 | Ox00 | /5 | #¥saFfrasn)m A,
6.13. 37 0 A #EH|FF8 (pac), 10 #uhk = 0x11
L | WIsGHE | BB Eiip
Uiy 1A JE T 25 A7 25 o X B0 27 A7 42 FH R Sty 11 A BN AH LI 5 | B0 rrp i A ASE i AR X /1.«
7-0 | Ox00 | /5 | #A/d

HE A PAB YE B K, Y PAS ¥ A% H EIRE, 9 OC/OD #ith .

6.14. 30 A _ERIEHIEFFE (paph), 10 Hilk = 0x12

AL | WIsGE | BB Eii P
v | ST A BRI TR o XA AR AT F R s A BRI AL 5
7-0 0x00 5

0/1: 15/ H
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.15. ¥ 1 B F#E & 745 (pb), 10 H#uhk = 0x13

fr | WIgHiE | BB #iiR

7-0 | Ox00 | /5 | BUEZ A& T B,

6.16. %5 0 B #&EH| &£ (pbe), 10 Hilk = 0x14

fr | W | B8 HiR
B 1 B Y A Ar A o X LR AT AR AL FHOROE S 1 B A L AR 51 A0 R i A ASE iy b A
0/1: % N/t

7-0 0x00 w5

6.17. i1 B bzl ar /78 (pbph), 10 Hudk = 0x15

fr | Bl | 5 ik
BB R AT A XL AR FI SR s 1 B AN LR 1
0/1: FEHIEH

7-0 0x00 | /5

6.18. ¥t 1 C & F4%((pc), 10 Hihk= 0x16

b | Wi | S iR
7-4 - - b .
3-0 | Ox00 | /5 | HIEFAHENmI C.

6.19. 3 0 C #&=HIFHF2 (pcc), 10 Hikk= 0x17
fr | ¥IsElE | I5
7-4 - -

iR

RE.
Uity 1 C il 7 A7 A o X UL 25 A7 258 FH R E Sty 11 B REANAH N 16 5 | 11 iy i A A i o A =
0/1: N/t

3-0 0x00 | /5

6.20. 30 C _Eh=HlEFFa%(pcph), 10 Hihk= 0x18

fr | WA | WS g

7-4 - - | RE

B C P A AT X AT A PSR ) R 11 C RN 1
0/1: =HIEH

3-0 0x00 | /5

6.21. 30 B FhiZHlar72% (pbpl), 10 Hikk= 0x19

br | ¥VIselE | EIH iR
7-4 - - | RE

3 0 B/E | ¥ PB3 NRiaifFan. 0/1: 15 F/E

2 0 S5 | w0 PB2 Fhidifids. 0/1: 1=HIEH
1-0 - - | RE
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PADAUK

PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

6.22. ¥ 0 C T hi#sil 87288 (pcpl), 10 Hihk= Ox1a

L

BIsa1E

5

#iiR

7-2

TR

1

s

g 1 PC1 FHiZif7a%. 0/1: 5 H/EH

B/

Uty 1 PCO FHiZif7a%. 0/1: 5 H/JEH

6.23. ADC & #I# £ 2% (adcc), 10 #ilk = 0x20

L

BIsG1E

]

HiR

7

0

s

JEF ADC Ihfg. o/1: =B

/5

ADC gt FE 34 Hi 4 «
| “17 R ADC CA e/, sREHHseml.

0000

5

HWIEERE . AN 4 (L AIDRIESE AD H i A1

0000: PBO/ADO,

0001: PB1/AD1,

0010: PB2/AD2,

0011: PB3/AD3,

0100: PB4/ADA4,

0101: PB5/ADS5,

0110: PB6/ADSG,

0111: PB7/AD7,

1000: PA3/ADS,

1001: PA4/AD9,

1010: PAO/AD10,

1011: PC1/AD11,

1100: PC2/AD12, (ICE & PA1)
1111: (#i& F) Bandgap 2% HJE
HAth: R

=
S

. (50

6.24. ADC #R &8s (adcm), 10 #ulk = 0x21

b | WIEBlE | BB EiiD%)
7-4 - e (50 .
ADC I Bk 5 -
000: CLK (RZhfEH) + 1,
001: CLK (R&H4ED + 2,
010: CLK (RZhE) + 4,
3-1 000 | #/5 |011: CLK (R4iH4) +8,
100: CLK (RGhf%0) + 16,
101: CLK (R&GH 40 + 32,
110: CLK (R4 %0) + 64,
111: CLK (RZi4Hf) + 128,
0 - D
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PADAUK

PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

6.25. ADC g R & Fa8(adcrh), 10 Hibk= 0x22
fr | e | S iR
7-0 P | X 8 iR ADC HH s RINAI[1:4], FAFE IR 7 & ADC Htst Rt R mhr.

6.26. ADC KA REFFEE (aderl), 10 bk = 0x23

fr | WIBRME | B8 #hid
7-4 - Hig | 13X 4 A HE7 2 ADC B #4551 1)47[3:0].
3-0 - R
6.27. ADC A T7 % 728 (adcrge), 10 #ubk = 0x24
fL | WIMRME | /5 iR
ADC % 5 Hi [ :
7 0 HE | 0: Vop
1. AMB5I (PBL)
6-0 - | RE
6.28. Z:I B f7- 5% (misc), 10 #uhk = 0x26
L |WIBRME | BRIB HiR
7-6 - . (50
PRI RE . PROEMEE TN RE EOSC U R AN K
5 0 W5 | 0. IEFMEE., MR A2 3000 4N ILRC B8l ORI A BRETFHL .
1. P, PREEES (] 45 > ILRC 4
f#ifit VDD/2 LCD bias LA R3S
A 0 A= 0/1: 1M )5 (ICE KAL)
#1%: Code Option A %4 LCD #ith, {5 MISC.4 %A ¥y 1, N7E IC ik /& ikt VDD/2
bias, {HAF HAMERT L, HALF LI R A
3 - TR o
) 0 e 5 H LVR IjJFJE
0/1: JFjal 1M
B 1A SRR T e JE) %
00: 8k ILRC k& 1
1-0 00 HE | 01: 16k ILRC A4 E A
10: 64k ILRC %k &
11: 256k ILRC B4 fE A
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.29. LL BB #a ] & 785 (gpce), 10 Hhk = 0x2b

fr | ¥IdelE | BRIB Ejiip)

JA RS, 0/1: E=HIEH

7 o | s
O | s B AL RN SR MO B BB AL LAB ISR
Lk
6 - | ik o EfIA < S

1: IERiAN > AN

PEPE LR BRI 45 B2t TM2_CLK KAfs .
5 0 BEIE | 0: LEEASAI4E B TM2_CLK SRE:H
1: s n4s Bt TM2_CLK SRRi

P LU A (45 SR T AR
4 0 BE | 0: LB A p0 4 R Stk
1. bRt th 45 8 ik

PR LIS U N R

000: PA3

001: PA4

010: W#F 1.20 V bandgap % Hi & (A& H T LL i 8 Ml o) e
011: VintermalrR

100: PB6

101: PB7

11X: fRHE

3-1 000 w5

prEds A ER IR IWNID S
0: VinternalR

1. PA4

6.30. AR IEBERT 738 (gpces), 10 #ibk = 0x2c

AL | WIEElE | 5 5%
| B E A (B PAO)
7 0 HE N
0/1: =HIIEH
6 0 e ELig 28 Me g f5 . (gpece.6 & A HL AR AL I 74 n] e i)
7 Lo RS
/D\ E li;f% l:[ﬁi&%ﬁ??}% EE‘L‘TS Vinternal R %_‘%— B(J—{E °
4 0 /D\ E li;f% l:[ﬁi&%ﬁ??}% EE‘L‘TS Vinternal R %ﬂ;& B(J—{E °
— li;f% l:[ﬁi&%ﬁ??}% EE‘L'TS Vinternal R
3-0 0000 HE o
0000 (M) ~ 1111 (&)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.31. Timer2 #8785 (tm2c), 10 #ibk = 0x30

i [WigeE | 5 jiip)

Timer2 W EhJRIER:

0000: 15 H

0001: CLK (&RZGHf4)

0010: IHRC or IHRC *2 (H code option TMx_ source #5E)
0011: EOSC

0100: ILRC

0101: Lhig#sfi (i HAAHFD

1000: PAO ( EFHY

7-41 0000 | /5 | 1001: ~PAO (FRUD

1010: PBO ( EFHD

1011: ~PBO C FF&E#)

1100: PA4 ( ET7H

1101: ~PA4 (TR

HAl: {15

HR: 75 ICE #:X H IHRC #£i% 4 Timer2 jERT#8i5 8, X4 ICE {58 RS, A% F| & i 45 [ i
RAEIL, B ERTA ST

Timer2 % %
00: 1%
3-2 00 $E/5 | 01: PB2
10: PA3
11: PB4

Timer2 FRIE#E:
0/1: A 1 PWM Bixl,

Ja ] Timer2 A%
0/1: {FH/EH

6.32. Timer2 TH&F 4R (tm2ct), 10 #ihk = 0x31

fr | el | 5 HiiR

7-0 0x00 BL/E | Timer2 Eif #817[7:0].

6.33. Timer2 M fEas(tm2s), 10 Hhtk = 0x32

fr | ¥IgRE | BI5 iR

PWM 7 #F R UL H% .
7 0 RE |0: 8 fi
1: 6 fusk# 7 £ (H code option TMx_Bit #7E)

dIr

Timer2 B & 53 425 o

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

4-0 | 00000 | H%& | Timer2 I #h 73 ids .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.34. Timer2 EfREFAFEE(tm2b), 10 #iht = 0x33

A |WIsG1E | BB ik
7-0 | Ox00 | H'5 | Timer2 LIR&FF4.
6.35. Timer3 & HlFF8%(tm3c), 10 Huilk = 0x34
AL (WItR{E | /5 ik
Timer3 IFEhik .
0000: disable

0001: CLK (RZH4)

0010: IHRC or IHRC *2 (H code option TMx_ source 7€)
0011: EOSC

0100: ILRC

0101: Ehiast

1000: PAO ( EFH

1001: ~PAO CTFR&W

1010: PBO ( EF-#)

1011: ~PBO (FR&WH

1100: PA4 (TR

1101: ~PA4 CFF&EH)

HoAh: fRE

HER: 78 ICE B0 H IHRC #i& N Timer3 @i 83 i 80, 24 ICE {5 FIF, KRIEF|E 85 (1 gh
EAEIL, ER SRS

7-4 | 0000 | /5

Timer3 i HiE$% .
00: f5H
3-2 00 /5 | 01: PB5
10: PB6
11: PB7

Timer3 k.
1 0 B | 0 AR
1: PWM Eizt

Je FH Timer3 it o
0/1: {5HEH

6.36. Timer3 &R (tm3ct), 10 #ulk = 0x35

A |WIsRE | 5 #iR

7-0 | Ox00 | B&/5 | Timer3 @i #347[7:0].
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.37. Timer3 & fFas (tm3s), 10 address = 0x36

i |\#gRE | BI5 jiip)

PWM 7} Ak
7 0 R5 | 0: 811
1: 68 7 iz (B code option TMx_Bit #5E )

d

Timer3 4 43 %8

00: +1
6-5 00 K5 |01:. +4
10: +16
11: +64

4-0 | 00000 | RE | Timer3 it#h/r4as .

4[]

6.38. Timer3 _ERR&EFF2(tm3b), 10 Hiht = 0x37

i |BelE | 5 R

7-0 | 0x00 HE | Timer3 LEZ7E5e,

6.39. LPWMGO #8772 (pwmgO0c), 10 #iht = 0x40

A1 | WIMRIE | ®IB ik
7 - - R,
6 - Hi | LPWMGO A a8 HOIRAS

HFE LPWMGO Y% H 1R 45 R 115 Sl -

HE N

5 0 AT 0 RS
LPWMGO %t ik %

4 0 H5 | 0: LPWMGO #iH

1: LPWMGO XOR LPWMG1 H# LPWMGO OR LPWMG1 Cifiid Ipwmg0c.0 {7 ki #%)

LPWMGO %t oify e 4%

000: % thiFH

001: PB5

010: PC2

011: PAO

100: PB4

101: PB6 ({UEH T PB6 AALE i LPWMGL Hift)
Fofth: fRE

3-1 000 BEE

LPWMGO % TiiE £ .
0 0 /5 | 0: LPWMGO XOR LPWMG1
1: LPWMGO OR LPWMG1
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.40. LPWMG R &8 (Ipwmgclk), 10 #ilt = 0x41

fr | ¥gRiE | BT Ejiip)

LPWMG E=H/ JEH-
7 0 HE | 0: LPWMG =H
1: LPWMG 5

LPWMG B 43 4 o
000: +1

001: =2

010: +4

HE | 011. +8

100: +16

101: +32

110: <64

111: +128

6-4 000

3-1 - - FREH

LPWMG P iE % .
0 0 H5 | 0: ARG
1: IHRC =% IHRC*2 (i code option PWM_Source 5 )

6.41. LPWMGO &7 AL B /8% (IpwmgO0dth), 1O Hisik = 0x42

k| WimE | 5 ik

7-0 - HRE | LPWMGO 7 E. £7[10:3].

6.42. LPWMGO &7 AR ZF 7282 (IpwmgOdtl), 10 bk = 0x43

k| WimE | 5 ik

7-5 - H5 | LPWMGO 5= AE. f7[2:0].

4-0 - - NR

R LPWMGO 57 AR B A7 48 I L A5 7E LPWMGO (5 7% EU i 67 27 A7 45 2 11

6.43. LPWMG ¥ LR &AL A A4 (Ipwmgcubh ), IO Hilk = 0x44

A | WiRE | 5 #iR

7-0 - HR5 | LPWMG LRZFAER. H7[10:3].
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.44. LPWMG ¥ _EFRI&AI FF A7 2% (Ipwmgcubl ), 10 Hibk= 0x45

fr | ¥gRiE | BRIB Eiiip)

7-6 - H5 | LPWMG LR&FAE. fi[2:1].

5-0 - - R

6.45. LPWMG1 #&#I% %2 (Ipwmglc), |0 Hihit= 0x46

A | WIRME | WIB ETD%)
7 - - RE
6 - Hiz | LPWMGL A a4 HOIRAS «
5 0 e IEHE LPWMGL (it 19 285 SR 75 S Al M
IS o, R .

LPWMG1 %tk 4%
4 0 /5 | 0: LPWMG1

1: LPWMG2

LPWMG1 %t uify I -
000: i1 A

001: PB6

3-1 000 /5 | 010: PC3

011: PA4

100: PB7

Ixx: 8

0 - WIE | RE-

6.46. LPWMG1 LHZEHEAEFFEE (Ipwmgldth), 10 Hidk= 0x48

hr | WtRE | BB iR

=24
7-0 - RE | LPWMGL S E. £2[10:3].

4[]

6.47. LPWMG1 /&% HRALEFAFER (Ipwmgldtl), 10 Hihk= 0x49

hr | WgRE | BRI5 D)

n

33
7-5 - A5 | LPWMGL 5% E. £7[2:0].

4[]

4-0 - - NR

HE: LPWMGL 575 LA B A7 2 E B A B 7E LPWMGL 525 s 7 8% 2 i
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.48. LPWMG?2 #%EH| &2 (Ipwmg2c), 10 Hilk = 0x4C

fr | ¥gRiE | BRIB Eiiip)

7 - - NE

6 - Hi | LPWMG2 A i 285 HOIRAS

P LPWMG2 )% H R 45 R 15 Sl k-
0/1: {=Hi/EH

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

LPWMG2 i H iy e %«

000: i Hif5 H

001: PB3

010: PCO

3-1 000 | /5 | 011: PA3

100: PB2

101: PA5

110: PB5 ({Wi& M T PB5 AL E L LPWMGO %D
111: f#8

0 - w5 | R

6.49. LPWMG2 &% HEALEFFFEE(Ipwmg2dth), 10 Hihk= Ox4E
B | WG | S g

LPWMG?2 =il . £7[10:3].

pini
dn

7-0 -

6.50. LPWMG2 & KA FFAE(pwmg2dtl), IO Huhk= Ox4F

| WIRME | BE Eitipa

dIT

7-5 - RE | LPWMG2 L7 E. f7[2:0].

d[T]

4-0 - - NR

HE: LPWMG2 575 LA B A7 2 E B A B 7E LPWMG2 525 s 728 2 i
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L
j‘ PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

7. 184
Ciincg 3o
ACC ZIn#: (Accumulator 1455 )
a Zhn#s (Accumulator /EF2 7 B IARERT 5
sp HERR FE T
flag ACC trarfias
| Sz REE
& LA
| AR
— (2Zi
n Sk
+ pill
— I
~ AU GEARAME, 1 40
T g (2 4M)
oV i (2 AMECR GV S48 SR Y D
z T (MRFBFEAITTHRIENERZ 0, KR EN D
C AL (Carry)
AC HBhEEAI AR & (Auxiliary Carry)
M.n RarFhkfEfill 0~0x7F (0~127) K&
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PFS123

PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

7.1. BimemAES

mov

a, |

% 50 RIS 2504 21 R 02

Fltn: mov  a, OXOf;

ZiR:  a« 0fh;

xgmbrdEf: Z: [A%], C: [A%], AC: [A%], OoV: [A7%]

mov

R BN EE th 2 as 27 s

Hl: mov  MEM, a;

i, MEM — a

SrembrdEs: Z: (A%, C. [A%E], AC: [AE], OoV: [44]

mov

Rl B A7 f 2 2 B Es

B 1. mov a, MEM ;

2. a <« MEM; X4 MEM NZER, brEfL Z S ENM.

SrembrdEs: 2o [(=Zsm] , C. [A%], AC: [A%], oV: [A4A%]

mov

a, 10

st th 10 2 2 nas.

4. mov a, pa;

ZiR: a<—pa; Hpa NEN, WrEMZ BN

SRS Z: [3fgm) ., C: (A%, AC: [A%Z], ov: [4A%]

mov

s HE h 243 10.

Bl4n: mov  pb, a;

g5R. pb < a

ZmabrEbr: 2. [(A%), C: [A%], AC: [A%Z], oVv: [A%]

[dtabh

index

I EH index 12y OTP b {EE 0 1) S A A7 BERE P AE At a4 BNEs . I ERAE TR 22 2T $5 % A 1.
#4n: Idtabh index;

g5 a « {bit 15~8 of OTP [index]};

ZwmbsEfs: Nz [NJC INJ AC  [N] oV

I S 41 -
word ROMptr ; Il 75 RAM HLTH 7 B $8 4
mov a, la@TableA; /I #5445 ROM HLfi 1) TableA (LSB)
mov Ib@ROMptr, a; /I fRA7FR%H4 RAM(LSB)
mov a, ha@TableA; // f&%H4EM ROM HL[fif#) TableA (MSB)
mov hb@ROMptr, a; /I TrRFFIEE4 RAM(MSB)
ldtabh  ROMptr ; Il 154#% TableA MSB % ACC (ACC=0X02)

TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;
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L
j‘ PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

Idtabl index EIEA index /£ 8 OTP Huhb i 4E KR A Z L P A3 45 B NS . 2R EFRE 2T 52 A M.
Fltn: Idtabl index;
4%, a < {bit7~0 of OTP [index]};
ZmbrEs: [Nl z [NJC  [NJ AC  [NJ ov
I FH e
word ROMptr ; Il & RAM HLTH 75 B F8 4
mov a, la@TableA; /I #&%H4EM ROM HL[Hif#) TableA (LSB)
mov Ib@ROMptr, a; /I {RfFFE%H% RAM (LSB)
mov a, ha@TableA; // f&%H4EM ROM HLHi[#) TableA (MSB)
mov hb@ROMptr, a; /I {rRf71E%t4 RAM (MSB)
|dtabl ROMptr ; Il ##f% TableA LSB % ACC (ACC=0x34)
TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;
ldt16 word ¥ Timerl16 1) 16 {7 i+ 5H{H & # ] RAM.
Fltn. 1dt16  word;
55, word «— 16-bit timer
ZRWbrEN: 2 [A%Z], C: [A%Z), AC: [A%ZE], ov: [41%]
S A5«
word T16val ; Il & X— RAM word
clear lb@T16val ; /Il &% T16val (LSB)
clear hb@T16val ; Il &% T16val (MSB)
stt16 T16val ; Il %€ Timerl6 HIELHE N 0
setl t16m.5 ; Il JBH Timerl6
set0 t16m.5 ; /I 15 Timer16
Idt16 T16val ; Il ¥ Timer16 (1) 16 {71 &5 & il 2] RAM T16val
stt16 word FAE word 1 16 52 RAM & #1%] Timerl6.

#ltn.  sttl6  word;

8. 16-bit timer — word

ZRmbrES: Z: (A%, C: [A%], AC: [A%], oVv: [A474]
R«

word T16val ; Il % X—/> RAM word

mov a, 0x34 ;

mov lb@T16val, a; // ¥ 0x34 #% T16val (LSB)
mov a, 0x12;

mov hb@T16val, a; // ¥ 0x12 # %) T16val (MSB)
stt16 T16val ; /I Timerl6 #4641t 0x1234
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"; PFS123
'j' papauk 8z MTP BB R 1T 12 firFERHE ADC

idxm a,index | fEHZESI1EN RAM Fik 3-8 RAM BRI AR B Ngs. EFE 2T HEPFITX —F84
. idxm a, index;

. a « [index], index & word & X .
SR EA: 2 A%, C: [A%Z], AC: [A%], ov: [4A%]
N FH A«
word RAMIndex : I € XL —/> RAM #&4%}
mov a, Ox5B ; Il 485 T 5 ik (LSB)
mov Ib@RAMIndex, a; /I ¥$a%H47 %] RAM(LSB)
mov a, 0x00 ; Il & EFEEHHbE A 000 (MSB), #£ PFS123 E 40
mov hb@RAMIndex, a; /I ¥54t7£3] RAM (MSB)
idxm a, RAMIndex ; Il # RAM Hihiy OX5B I BB ERN B3

ldxm index, a | f# &5 /E N RAM (bl K RAM MR BOUFRA R R ngE. © 75 2T B R#ITiX—#H 4.
Hlt:  idxm a, index;

455, a « [index], index +& M word & X .

TR EL . 2. [A%],  C: [A%], AC: [A%E], ov: [A~4]

N7 FH A«
word RAMIndex ; Il % X —A> RAM fE4t
mov a, Ox5B ; I 48 fa %t btk (LSB)
mov Ib@RAMIndex, a; /I ¥fa4H{7%] RAM (LSB)
mov a, 0x00 ; Il F&5E 85 HLbE A 000 (MSB), 425N 0
mov hb@RAMIndex, a; /I #4847 %] RAM (MSB)
mov a, OxA5 ;
idxm RAMIndex, a ; /I OxA5 £ A\ RAM Hhlik >y 0x5B
xch M Znge s RAM 22 A58 B
Bl4n:  xch MEM;
énj:f : MEM<—a,a<—MEM
SR g Z: [A%], C: [A%], AC: [A%E], OoV: [A%]
popaf P HERRTR BT 45 08 I HERR A0 25 00 B0 [l 4% 21 BRI B8 AR AR B RS T A7 38

#4n: popaf;

Zi: sp—sp-2

{Flag, ACC} < [sp];

SRS 2. [Zsgm) ,  C: [=Zm], AC: [%#m], OV: [%Zin]

©Copyright 2024, PADAUK Technology Co. Ltd Page 88 of 108 PDK-DS-PFS123-CN_V005-Jul. 3 ,2024



o PFS123
! I
J® paoauk 8/ MTP BIME HIAF 12 firshf= ADC
pushaf o TANAS AR B BIRAS Z5 A7 A% B AT B HERR TR TR 8 I HEAR AT AE 25
#4n: pushaf;
4. [sp] < {flag, ACC};
Sp«sp+2;
ZRmbrES: Z: A, C: [A%], AC: A&, ov: [A4]
. A :
.romadr 0x10 ; I W AR S FE N T ik
pushaf ; 11K BI04 AN AR E HIR S Z5 A7 2% 10 TR B HEAR A7 fid 2%
I T AR 55 2
I T AR 55 FE P
popaf ; 11 ¥ HERR AT s (1) TOR}HELA7 21 28 A E AR RS A7 4%
reti ;
nmov M, a | ¥R FEHEQ2 HMD)EAN RAM
Fltn:  mov  MEM, a;
ZH. MEM<— Ta
ZwmatsEfr: 2. [A%] .,  C: A%, AC: [A%], oV: [A%]
S A5 «
mov a, Oxf5 ; /I ACC is 0xf5
nmov ram9, a; /l ram9 is 0x0b, ACC is 0xf5
nmov a, M | ¥ RAM [HFUZ (2 ML) FN Bnas
Fltn:  mov a, MEM ;
R a «— TMEM; Flag Z is set when TMEM is zero.
ZwmtsEs: Z: [%Zsm) , C: [A%], AC: [A%], ov: [A%]
I FH A :
mov a, 0xf5 ;
mov ram9, a ; /l ram9 is Oxf5
nmov a, ram9 ; /I ram9 is Oxf5, ACC is 0x0b
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.2 HAREBHHKES

add a, | PSRRI S RINERAEIN, SRS IS RN B .
Fln:  add  a, OXOf;
5. a«—a+0fh
TR EL . Z: [ZZsgm) ,  C. [=Zggml, AC: [%Zm], OV: [5Zin]

add a, M i RAM 5 B2 mesAain, AREHE RN Bings.
. add a, MEM;

2. a—a+MEM
MR bREL:  Z: [®Em) , C. [%m) , AC: [%Em], OV: [

add M, a ¥ RAM 5 RIn#s4E00, RS4RI RAM.

Hl: add MEM, a;

4. MEM < a+ MEM

TRPAREL . Z: [Zgm) ,  C. [=Zml , AC: [%=m] , OV: [5%Zin]

addc a, M B RAM. BUnas LU A I, ARG HE 45 BN B g .
Fltn: addc a, MEM ;
ZH. a—a+MEM+C

REWRbRES: 2. [REwW) ,  C. [ZEW], AC. [%@ml , OoV: [%§ni]
addc M, a B RAM. 2 INE LA HER AN, AR JGHEL RN RAM.

Fltn: addc MEM, a;
ZH. MEM<—a+MEM+C

ZEWAR SN 2o (%W ,  C. [%Emw), AC: [2%m], OoV: [l
addc a B Bnas SN, AR JE LS RN RN g.

Fltn: addc a:
8. a—a+C

R ES:  Z: [%Em] ,  C. [=Em], AC: [=ZEm], oVv: [l
addc M F RAM S53EGZAR N, SR JEH4E RN RAM.

ltn: addc MEM;
8.  MEM <~ MEM +C

ZEMbsES:  Z: %W, C. [%fml ,  AC: [35m) ov: [xhi]

nadd a, M ¥ 2 h08% 1 OZ (2 AMD) SRAMARN, ARG LS RN Bnds.

Fln: nadd a, MEM ;

9 a«— Ta+ MEM

ZRmPIbsES: Z: [=m) ,  C. [=Z#gm], AC: [=Z#m]l, OV: [

nadd M, a FRAMIP) 2 55 (24 MD) 5 B In#s 0, SR EHE45 RIEARAM,
Fltn: nadd MEM, a;
gh MEM «— TMEM + a

MR bREN: Z: [RFmW] ,  C. [%mi] ,  AC. [%fm)] , OV: [3in]
sub  a, |l FINEHIEL RN, SRR IEEE RN RIS -

fl4n: sub  a, OXOf;
Z59. a« a-0fh(a+[2's complement of 0fh])
b Z: [Zm) ,  C. [ZEgml ., AC: [%gml], OV: [5=#W)

sub  a,M I RAM, SR JEHEEE RN RAN45 -

Billn: sub  a, MEM;

ZiR: a<« a-MEM (a+[2's complement of M])

ZmpbsES: Z: [Z#m] , C:. [Z#gm], AC: [=Zgm], OoV: [Z¥m]
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® . PFS123
* PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

sub M, a RAM & 2 n#s, SAETESE R RAM,
Hltn:  sub  MEM, a;

Z%R:  MEM«— MEM -a (MEM + [2’s complement of a] )
2RSS Z: [3FEm) . C. [%=ZFEm] ., AC: [%fml , OV: [3i#N)

subc a, M ZUngei RAM, FREGEST, SRJEHE4S BN Bmss .

Fltn: subc a, MEM:;

8. a—a-MEM-C

SRR ES: Z: [=ZHEm) , C:. [%Zgm], AC: [%=Z#m], OoV: [%im]

subc M, a RAM V& Bn#s, PR, RG4S R RAM.
fBlan:  subc  MEM, a;

#EH MEM «—« MEM -a-C
SRR EL:  Z: [RFm] ,  C. [3fm] ,  AC: [%%W) , OV: [3%Hm]
subc a SINE AL, SR IEHEEE RN B nds

Fltn: subc  a;
#EH. a«—a-C

R ES:  Z: [%Em] ,  C. [=Em], AC: [=ZFm] , OoV: [%im]
subc M RAM AL, SR IEHEEE RN RAM.

Fltn: subc  MEM;
R, MEM < MEM - C

ZRWEIbREN: Z: [=m] , C. [=Fml] , AC: [=m] , OV: [=imn]
inc M RAM il 1.

4. inc  MEM ;
428, MEM «— MEM + 1

T bREA:  Z: [%=sgm) ,  C. [=m] , AC: [=Em], OV: [%Hi]
dec M RAM 7 1.

Fltn: dec  MEM;
. MEM «— MEM - 1

ZRWEIbREN: Z: [=fm] , C. [=Fm], AC: [=Fm] , OoV: [%=ZiEn]
clear M H% RAM N 0.

Bltn:  clear MEM ;
ZE8. MEM «— 0
M brEL:  Z: [AZ], C: [A%&], AC: [A%E], ov: [A4&]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.3. BAIIEHRERS

sr a SN AR, AL 7 BAEN O,
filan:  sr o a;
ZR.  a(0,b7,b6,b5,b4,03,b2,b1) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C « a(b0)
TR G Z: [AE],  C: [%=m], AC: [A4], OoV: [A4]
src a ZhnEmnitai®, A7 B NBERAR EAL
Bln: src a;

453, a(c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)
SRR ES: 22 [A%], C: [%=#m), AC: [AE], ov: [A74]
sr M RAM i #%, £ 7 AN 0.

Bt st MEM ;

459, MEM(0,b7,b6,b5,b4,b3,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), C «— MEM(bO)
ZWmbsEL: Z: [A%],  C: [=#m], AC: [A%E], ov: [4%]
src M RAM IR 4%, A0 7 NN AREAL

HlH:  src MEM ;

43 MEM(c,b7,b6,b5,b4,b3,b2,b1) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b0)
SRR ES: 2o [A%E], C:. [%=#m), AC: [AE], ov: [A74]
sl a BN LR, A7 0 BEANMEN 0.

Fltn: sl a:

459, a (b6,b5,b4,b3,b2,b1,b0,0) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C — a (b7)

SR ES: 22 [AE], C: [%=#m), AC: [AE], ov: [A74]
sl a BMBSIBL RS, A7 O BN AR EAL .

. sle a;

4ZE3:  a (b6,b5,b4,b3,b2,b1,b0,c) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7)
ZWmbsEL: Z: [A%], C. [=#m], AC: [A%E], ov: [1%]
sl M RAM [Ifi 2%, 47 0 B N{EN 0.

Bltn: sl MEM;

459, MEM (b6,b5,b4,b3,b2,b1,60,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b7)
SRR ES: 22 [AE], C: [%=#m), AC: [AE], ov: [A74]
slc M RAM [IfL /RS, A1 O FE NN AR EAL .

Fltn: slc MEM;

453 MEM (b6,b5,b4,b3,b2,b1,60,C) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM (b7)
TSN Z: [A%], C: [=Z#m], AC: [A%E], ov: [4%]
swap a FUMERMm 4 AL 51K 4 A7 B

fln: swap a;

4Z5%.  a(b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,03,b2,b1,b0)

ZRMMbsES: 22 [AE], C: [A%E], AC: [A%], ov: [4%]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.4. BHEEBHIES

and a,l BN AN ST BN BESATIZ 4 AND, AR5 04 AR R B e,

Flt: and  a, OXOf ;

5%, a«—a&0fh

ZRMPbRES: Z: [ZFm] , C. [A%], AC: [A%], oVv: [A%]
and a,M Mg RAM $UUTIZ 4 AND, SRJGHE4SE BARTE R 2nds.

Bl and  a, RAM10 ;

4% a«—a&RAM10

SRR ES: Z: [Zm] .,  C: [A%E], AC: [AE], ov: [A74]

and M, a ZINEEF RAM $UATIZ 4 AND, RJ5E4E AR S RAM.

Hln:  and  MEM, a;

%Z%.  MEM«<— a & MEM

ZRWbRES: Z: [=ZEm], C: [A%], AC: [A4A4], ov: [4%]
or al ZUMES AT B IEHATIZH OR, SRJGI04: BARE R Bngs.

Fltm: or  a, OXOf ;

#i: a<a|0fh

RSN Z: [Zsgm) ,  C: [AE], AC: [A4&E], oV: [A4]
oo aM ZIngs A RAM #7248 OR, RJE 104 RARAER] B s

Bltn: or  a, MEM;

4. a« a|MEM

SRR ES: Z: [Z#m] ., C. [A%E], AC: [AE], ov: [A74]
or Ma RIN#A RAM T4 OR, 54 R4 E] RAM,

Bln: or  MEM, a;

4Z58: MEM < a| MEM

SR ES: Z: [Z#m] ., C: [A%E], AC: [AE], ov: [A74]

xor a,l SN B EAE AT IZ 4 XOR, ARG 1045 BARE R 2 n s,
ltm:  xor  a, OXOf ;
8. a«—an0fh

ZRWbsEM:  Z: [ZEm) , C: [A%&], AC: [A%E], ov: [4%]
xor 10,a ZINERA 10 AT XOR, RICLE KT 10 FA75%.

Flhn:  xor pa,a;

45%: pa<—a’pa; /lpajtportAGEZAE

ZRmbsEM: Z: [A%], C: [A%], AC: [AE], ov: [4%]
xor a,M ZINgs A RAM T2 4 XOR, MRJ5 1045 RARIER 2 hngs.

4. xor a, MEM ;

4% a<—a”RAM10

ZREMPbRES: Z: [%ZHEm] , C. [A%Z], AC: [A%], oV: [A%]
xor M, a ZUIN#F RAM #4725 XOR, 4R 545 RA~-17EH] RAM.

. xor MEM, a;

. MEM <« a”*MEM

ZREMEbREN: Z: [=ZFm] , C. [A%], AC: [A%], OoV: [A%]
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PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

not FINZRPAT L AMIIBH, S5 RInds.
. not  a;
gh R a« ~a
ZRmpbrEs:  Z: [=2wm) , C. [A%], AC: [A%], oV: [4A7%]
J FH e A5
mov a, 0x38; [//ACC=0X38
not a; /I ACC=0XC7
not RAM $1T 1 tMBIZH, 25 FMHE RAM.
Bln:  not  MEM;
. MEM <« ~MEM
ZrgmbrEls . Zo [=sgm)] ., C: [A%],  AC: [A%], OoV: [A7F]
VA ERCRCIE
mov a, 0x38 ;
mov mem, a; /I mem =0x38
not mem ; /I mem = 0xC7
neg RN PAT 2 AMEIZE, S5 E R nds .
4. neg a;
i a«—alf 2 #MY
SR EA: Z: [3m) ,  C. A%l ,  AC: [A%], oVv: [A4A%]
N FHYEA :
mov a, 0x38; [//ACC=0X38
neg a; /I ACC=0XC8
neg RAM #1172 #MEiz 5L, 45 RTHE RAM.
Fltn:  neg MEM:;
ZE%. MEM — MEM f# 2 %Y
ZRmpbs &S Z: [Zm] , C. [A%], AC: [A%], ov: [4A%]
J% FH A5
mov a, 0x38;
mov mem, a; // mem = 0x38
not mem ; /I mem = 0xC8
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PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

comp a,M
Blhn.
gh R
SR bR AL

ISz R -

comp a, MEM;

zZ: I

Eei B hnas fl RAM B 2.

T (a-MEM),

A=A
&7

IR EAL Flag.
m), C: [

Rl AC: [35gml] . OV: [3ini]

a, 0x38 ;
mem, a;

mov
mov
comp a, mem;
a, 0x42 ;
mem, a ;
a, 0x38;

a, mem

mov
mov
mov
comp

IZ s 1

Il C Brigit oy 1

comp M,a
il :
G5

M FK b 5 A5 -

comp MEM, a;

025/
XS

Z: 0

e B gefl RAM [ 25 .

S F(MEM - a),

S2EY
X

FHe B bR EAL Flag.
ﬂ@j ’ C: |T

=

S2EY
a7

PN =Y
X

il ,  AC: [%mil , OV: [%Wil

7.5 MBEKHES

10.n 1O AL N F AR HLAL
4. set0 pab5;
ghil.  PA5=0

SRS Z:

set0

[ A2

C: [A%Z], AC: [A%&], oVv: [A%E]

1O AL N 7 AL
4. setl pb.5;
ghil.  PB5=1
SRS Z:

setl 10.n

[ A2

C: [A%Z], AC: [A%&], oVv: [A%E]

10.n 1O HIAL N 5 C fir H k.
Fltn:  swapc  10.0;

gk

swapc

7,5

ST R G«
) 1 GESH )

C«—10.0,10.0~C
210.0 e, P C Hifti4s 10.0;
24 10.0 IR, 10.0 Bl 3 C;
[A22] z

[%sZm] C  [A%)] AC [A%] oV

setl pac.0 ;
setO
swapc
setl
swapc

flag.1;
pa.o0;
flag.1;
pa.o;

I ¥ E PAO R H

/I C=0
Il 1% C % PA.O  (fi#ffE) , PA.0=0
Il c=1

Il 3% C %7 PA.O

(hriefE) , PA.O=1
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PFS123

“'j! Papauk 8 MTP RIER 77 12 firFafHZ( ADC

RLHTERE] 2 SR

set0 pac.0 ; Il %&E PA.O 1E NN

swapc  pa.0; Il 5% PA.O (%5 C (hr#gAE)

src a; Il 42 C #4714 ACC HIfL 7

swapc  pa.0; Il % PA.O KM% C CALERfE)

src a; I ik C BAigy ACC AL 7, E—A PA.O II1E 4 ACC 1L 6

set0 M.n

RAM KL N 4 0.
Bll: setd MEM.5:
8. MEMAZL5 M40
M EN: 2o AL, C: [AE], AC: [A%], oVv: [4A%]

setl M.n

RAM KA N 4 1.
Blhn:  setl MEM.5;
i, MEM 75 41
TR EN: Z: [A%], C: [A%], AC: [A4], oOV: [A4]

7.6. ¥(HEBEHRES

cegsn a, | bhi Bonas 5o B, W EMEN, WEhE T —14. EMHSES (a« a- ).
Bln:  cegsn  a, Ox55;
inc MEM ;
goto  error;
558, 4N a=0x55, then “goto error”; 75, “inc MEM”.
SRS 2o =), C: [%=fm)] , AC: [%gm], OV: [
cegsn a, M b 2nds 5 RAM, WFEMFER, BBk T84, REMSES (@« a- MHIFE.

Blhn: ceqsn  a, MEM;
5 B a=MEM, Bkid F—4ME4

REMPbREA:  Z: [REW] , C. [%FmW], AC: [%Eml, OV: [%m]

cnegsn a, M

Lb Bn#s Al RAM [ME, WRAMHSEMRBER T %464, EMT 5@ « a- M)A,
4.  cnegsn  a, MEM;
G R a#MEM, Bk —4184

RN bREN:  Z: [N ,  C. [RFm] ,  AC. [%fgmi] ,  OV: [3%5i]

cnegsn a, |

PeE AR AN B A, R A SRS T — K& rE it 5@ «—a-1) .
fl4n:  cnegsn  a,0x55 ;

inc MEM ;
goto error ;
55, W a#£0x55, #RJ5 “goto error”; I, “inc MEM”.
TP ES . Z: [Z#m], C. [Zggm], AC: [Z#gmw], OV: [ZEm]
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L
j‘ PADAUK

PFS123
8 fir MTP ZUE 5 /L 12 fir FafHZ\ ADC

tOsn 10.n W 10 g fie 0, Bhid F—4 4.

fi4n: t0sn  pa.5;

ZE0: Wi PAS 20, Bhid F—1MR4

MR EN: Z: [A%], C: [A%], AC: [A%E], ov: [A4%]
tlsn 10.n Wi 10 s e 1, Bt F—4 4.

fi4n: tlsn  pa.5;

iR WR PAS 2 1, BhidF—AME4

SRR ES: 22 [AE], C: [A%], AC: [A%], ov: [4%]
tosn  M.n W RAM Bfe A2 0, Bhid v —"1NE4 .

B4 t0sn MEM.5 ;

gE. W MEM 67 5 52 0, Bhid N —1M 84

SRR ES: 22 [AE], C: [A%], AC: [A%)], ov: [A%]
tlsn M.n WiR RAM HIfg A2 1, Bkt F—A4N 4.

Bl4m:  tlsn MEM.5;

ZER: WS MEM BIAL 5 A2 1, Bkt R —AME4 .

ZmbsEA: Z: [A%],  C: [A%], AC: [A%E], OoV: [4A%]
izsn a Fomgsimn 1, = FMEFEL 0, Bk T 1464

fldn:  izsn a;

iR a «— a+1, #a=0, L F—7MESS

TR ES : Z: [%Zm) ,  C. [Zf#m], AC: [%2ZEm], OoV: [3=ZEm]
dzsn a Zhngsuk 1, FEMEHEL 0, Bkl N 1M RS

4. dzsn a;

i a « a-1, #a=0, Bk TS

SRR ES . Z: [Zm) ,  C. [Zf#m], AC: [=Zgm], OoV: [3ZEm]
izsn M RAM Jin 1, # RAM #i{E2 0, Bkid F—" 454

filtn:  izsn MEM;

8. MEM «— MEM+1, ¥ MEM=0, Bkt F—ME4.

ZRMbR SN Z: [%Zm) ,  C. [=Zgm], AC: [Zgm], OoV: [ZEm]
dzsn M RAM J% 1, # RAM #iE2 0, Bkid F—"464.

ltm:  dzsn MEM:;

Z%: MEM « MEM-1, ¥ MEM=0, kit
RSN Z: [%m) . C. (%

T4

mi] , AC: [=fm] , oVv: [%im]
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L
j‘ PADAUK

PFS123

7.7. REGEHKKS

8 fir MTP Rl /A7 12 fir EEfHZ ADC

call label BRI, Hihk AT DU 40 23 18] (A — ik .
Bld:  call  functioni;
5. [sp] < pc+1
pc « function1
Ssp «— sp+2
s EA: Z: [A%E], C: [A%E], AC: [A%], oV: [A4%]
goto label HRFRE M HRE,  Hhhb AT DR A S A AT — Mk .
. goto  error;
g5, BB error FFAkSEPAT IR
M EN: 2o [AZ], C: [AE], AC: [A%], ov: [4H%]
ret | P BPEOE 2 R na%, AAEIR A,
Blhn:  ret  Ox55;
8. A« 55h
ret
SRembsEN: 2o [A%], C: [A%E], AC: [A%E], oV: [4A%]
ret A BR EG 1 FH Ak [ AR T
Bln:  ret;
4. sp «—sp-2
pc «[sp]
SRR g Z: [AE], C: [A%], AC: [A%E], oV: [474]
reti AT IR S5 R ik [0l B SRR Y . ERXTRAPITZ )G, W ashiE .
Bildn:  reti;
SRR Z: [AE], C: [A%], AC: [A%E], oV: [44]
nop AR TE
flin:  nop;
il WA
ZRembsEN: 2o [A%E], C: [AE], AC: [A%E], ov: [4H%E]
wdreset SAETI.
Fhn:  wdreset ;
iR SBAETN
R EL: Z: A%, C:. A%, AC: [A%], oV: [1%]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

pcadd a H AR v m 2m a2 T — M2 s .

i  pcadd a;

&R, pc «—pc+a

ZrembrEs: z: TA%], Co A%l , AC: [A%], ov: [A%]
IS FH Y5451«

mov a, 0x02 ;

pcadd a; /I PC <- PC+2
goto errl;

goto correct ; I a6k

goto err2 ;

goto err3;

correct: Il B3 B

engint FVFA T

Blin: engint;

SERL: hITEOR AT R FPPO,  LUE HEAT H IR 45

TR EL: Z: [A%],  C: [A%], AC: [A%E], ov: [4A%]
disgint AR R AR T

Bildn: disgint ;

G550 X3 FPPO 1 R Wi B R A8k £4E,  Tovkdb AT h ik 2%

Tk Es: 22 [A%], C: [A%], AC: [A%E], OoV: [4E]
stopsys ARG,

. stopsys;

iR (ZIE RGNS RS

by &S Z: [AE], C: [A%E], AC: [A%], OoV: [A4]
stopexe CPU fF1k. I B as B a2 TAE -t H 2 RGN e g4 F DAY 24 D .
fltn:  stopexe;

G AR RGN B, (RN ORERE G A B LA

s ES: Z: [A%), C: [A%], AC: [A%], OoV: [A4]
reset FALEBA RN, HIs AT S S A AR

Bl reset;

i AT L

ZEmbREN: Z: [A%], C: [A%], AC: [A%E], Oov: [4A%]
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* PADAUK

8 fir MTP Rl /A7 12 fir EEfHZ ADC

7.8. HELAPITAMLRR

PFS123

2 N A goto, call, idxm, pcadd, ret, reti, Idtabl, Idtabh
2 AN AT R .
ceqgsn, cneqgsn,tOsn, tlsn, dzsn, izsn
1A ] SEAT AN RIS
WEEY Hoft
7.9. RIPMIRELZR

Instruction Z | C |[AC|OV| Instruction Z | C |AC|OV| Instruction Z | C |AC|OV
mov a, | - - - - [mov M, a - - - - [mov a,M Y | - - -
mov a, IO Y| -]|-|-|mov 10,a -] - - | - |ldt16 word - - - -
sttl6 word - | -1|-1]- [idkm a,index| - | - | - | - |idxmindex, a -l - -] -
xch M - | - | -1 - [|pushaf - | - | -] - [|popaf Y|Y|Y]|Y
add a,l Y| Y|Y|Y|add a M Y| Y|Y|Y|add M, a Y|Y|Y]|Y
addc a, M Y| Y|Y|Y|addc M, a Y| Y ]|Y|Y |addc a Y|Y|Y]|Y
addc M Y|{Y|Y]|Y|nadd a M Y[ Y |Y]|Y|nadd M, a Y|Y|Y]|Y
sub a,l Y|Y]|Y]Y]|sub aM Y|Y|Y]Y]|sub Ma Y|Y|Y]|Y
subc a, M Y| Y|Y|Y|subc M,a Y| Y]|Y|Y|subc a Y|Y|Y]|Y
subc M Y| Y]|Y|Y]|inc M Y| Y]|Y|Y|dec M Y|Y|Y]|Y
clear M -l -1 -1 - |sra -|Y | -] - |src a LY | -] -
sr M -l Y | - src M - 1Y | - - |sl a -l Y ] - -
slc a -l Y| -] - (sl M -|lY ]| - |- |slc M -l Y| - -
swap a - - - - land a,l Y | - - - land a,M Y | - - -
and M, a Y | - - |or a,l Y| -] -1]-|or aM Y| -|-]-
or M,a Y | - - - |xor a,l Y | - - - |xor 10, a - - - -
xor a,M Y | - - - |xor M, a Y | - - - |not a Y | - - -
not M Y| -|]-]-1|neg a Y| -]|-|-|neg M Y| -] -] -
comp a, M Y|Y|Y|Y|[comp Ma Y| Y |Y|Y|setO I0.n - -
setl 10.n - | - | -] - |set0 Mn - |- | -] - |setl M.n -l - -] -
swapc 10.n - | Y| -] - |cegsn a,l Y| Y| Y| Y]|cegsn a M Y|Y|Y]|Y
cnegsn a,M Y| Y| Y| Y]|cnegsn a,l Y[{Y|Y]Y|tOsn IO.n S T N
tlsn 10.n - - - - [tOsn M.n - - - - |tlsn M.n - - - -
izsn a Y| Y|Y|Y]|dzn a Y| Y |Y]|Y]izsn M Y| Y|Y|Y
dzsn M Y| Y|Y|Y |cal Iabel - | -1 -1 - |goto label - - - -
ret | - - -] - et - - - | - |reti - - - -
nop pcadd a - | -] - | - |engint - - - -
disgint - | - | -] - |stopsys - | - | - | - |stopexe - -] -] -
reset - | - | -] - |wdreset - | - | - | - |ldtabl index -l -] -] -
Idtabh index - -1 -1-[nmov M a - -1-1-]nmov aM Y| -1]-]-
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.10. frsEX

RAM HI47 5 ALE F T Huhik 0x00 31 Ox7F .

8 FEF%&T(Code Options)

RE b Ei: %)
Securit Enable MTP WA, F&7PA VR
ecurity - — p—— —
Disable MTP WA INE, 2T LA
4.0V #F LVR = 4.0V
3.5V #F LVR = 3.5V
3.0V #FE LVR = 3.0V
2.7V W LVR = 2.7V
2.5V % LVR = 2.5V
LVR
2.2V WeF LVR = 2.2V
2.0V % LVR = 2.0V
1.8V %F LVR = 1.8V
Slow WBSHETE 4.1 #8551 twue H tsep
Boot-up_Time - —
Fast WS EIE 4.1 H5 W twoe 1 tsep
PA.O INTEN/ INTRQ.Bit0 J5H PA.0 H1I¥
Interrupt SrcO —
PB.5 INTEN/ INTRQ.BitO J5H PB.5 it
PB.0O INTEN/ INTRQ.Bit1 J5H PB.O ¥t
Interrupt Srcl -
PA.4 INTEN/ INTRQ.Bit1 J5H PA.4 it

Normal PB4 & PB5 UKzl #ERI(IER)
PB4 _PB5_Drive

Strong PB4 & PB5 Ixaj/ #EHI (58D  (ffi HARASEE

All_Edge | HLELESAE L TR/ BEISHR 2 il A i

Comparator - - N
Edge Rising_Edge | LLEEAE b T 2 il o
Falling_Edge | LB ES7E T BRI 2 ik o b
SPC PWM Disable LR AR I 45 1 PWM it
- Enable P g8 S a4 PWM Bt (F B8 R 30FD)
16MHZ 4 Jowmgclk.0= 1, LPWMG 489§ = IHRC = 16MHZ
PWM_Source — 2 lpwmgclk.0= 1, LPWMG B8 = IHRC*2 = 32MHZ
(ICE A3HH)
oMz 4 tm2c[7:4]= 0010, TM2 4 = IHRC = 16MHZ
24 tm3c[7:4]= 0010, TM3 B4l = IHRC = 16MHZ
TMx_Source 2 tm2c[7:4]= 0010, TM2 Ff4fJ§ = IHRC*2 = 32MHZ
32MHZ 4 tm3c[7:4]= 0010, TM3 B8 = IHRC*2 = 32MHZ

CUEE XS -E5 D
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

EE bl Hid

M tm2s.7=1, TM2 PWM #5552 6 fir

6 Bit

M tm3s.7=1, TM3 PWM 552 6 fir

TMx_Bit 2 tm2s.7=1, TM2 PWM K52 7 fif
7 Bit 2 tm3s.7=1, TM3 PWM ¥R 7 fif

QUESXSESD

9. RERIEREIR
e B HHE A R (A ] PFS123 21 1C MBS 4 S0 60— L4

9.1. fffIC
9.1.1. 10 B B F A0 ¥ &

(1) 10 fENBFHAN
& 10 EABTHIAR, Vin 5 Vil AR, S R SREA, 15ESF Vin 5/ME, Vil iS5 E .
& E_ LR E I K R R RS S5 R AR S, JEAEAE EE .

(2) 10 1ENE TS NFNFT TR B Dy e
& 10 BN
& H] PXDIER ZFfEas, WX N EIALIA 1.
& TPk PA B E IR 10 TR, PADIER[1:2]7 EH %N 0.
& PFS123 #] PCDIER Zif7asIhfefE ICE LA AR, FEMiES% 9.2 #50.

(3) PAS5 1 Mt
& PA5 HiEfi Open Drain %, % & i 75 Z24m _Eh7 B .

(4) PA5 {E4 PRSTB %\
@ % E PA5 NI
& F CLKMD.0O=1, f§i PA5 Jy4I#k PRSTB % AT .

(5) PAS5 1 N N IFFiE R K 5 2k B 2 gt nl 3 1 %
& WiTE PAS 5K S $id: >33 RRHLFH .
& PR EREGEH PAS fE NI
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

(6) PAT 1 PA6 1E AN i AR 7 2% o

& PA7 F1 PA6 B3 NI -

& PA7 FI PA6 Wk b hr L BH BN KA

& ] PADIER % f7#3# PA6 Fl PA7 B ABAIN .

@ EOSCR ZHA7-#8 L [6: S BERT . (1 it (A % 35 75 A% «
< 01 : %A, #lan: 32KHz
< 10 : o, flin: 455KHz. 1MHz
< 11 . S S, Fl: 4AMHz

& E EOSCR.7 =1 Ji F kR 28,
€ M) IHRC 8 ILRC VJ#:%] EOSC, Mk EOSC C.& R EIR -

R ST PMC-APNO13 2 N7, JRHEIL & B A B AR B % . D I (0 B AR 3 2 ) ot B
A R ZMAGH. PCBEE I INE . 2 PCB Ml i NG BAESEH] R, 18 R R A
IR, FF AR 5T

9.1.2. il
(1) W ThRR M — b IR R
WBR 1. WOE INTEN 294745, JF8 7 Z i34 .
IR 2: JHEBR INTRQ #1785
B3 ERFET, H ENGINT #5401 CPU It iThias.
WA i, RIS, BENTETTRRT .
B S MW TR PAT R, R E R
* JE R, WL DISGINT #5455 Frs o i
* BRI TR AL FRR, AT PUSHAF 54 K4% 77 ALU F1 FLAG 2715 s 5¥s
HAE RETI 20, 16/ POPAF #5648 . — RSB T:
void Interrupt (void) /I HlbrkAEJE, BRNF R
{ Il ABEEN DISGINT [HPIRAS, CPU AN %52 Hh i
PUSHAF;

POPAF;
} o RGEASNEAN RETI, HEIIAT RETI 5254 Ak E 2] ENGINT HPRZS

(2) INTEN, INTRQ WAHWIUGE, FrLAEfE A A, — @ BRI 7 2 e HuE .
(3) HHHLL 10 LA s, &F41 L 1% (code option)H 1) Interrupt SrcO Al Interrupt Srcl HesE X M 1 H i
FIH. EHRYE /728 inten /intrq /integs Ki%#E 10 511,
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

9.1.3. R8T
FIF CLKMD 25 4748 i Y1) 4 2 Gibd e o EL00 Z00E 7%, AN W) 76 4146 22 5 Bl 8 1 [ B 400 B A 4 D 11 o 901 2
A BRI B B EPVERT, BZYEH CLKMD 2977 88U R 6hiE, SRJ5 Fiid i CLKMD 4788540 A

I PR IR 35 o
& fl: RGH4EP ILRC 1#:3] IHRC/2
CLKMD = 0x36; /I Y1E] IHRC, {H ILRC A~Z disable
CLKMD.2= 0; Il BB A AT ] ILRC
& HRMEE: ILRC )3 3] IHRC, [FICH] ILRC
CLKMD = 0x50; Il MCU 2:3EH1,
9.1.4. B

& I TRERA T, HAEFFIAT ADIJUST_IC +, 285 115G H, = ZM AR T T, HERIEITIT. % ILRC
KA, BT R

9.1.5. TIMER % i}
M E $ INTEGS BIT_R B GXA&2 IC BRiMED , H#w T16M 1148 BIT8 F=4 b, # T16 i4iM 0
s, WS — R R TE T3] 0x100 B &4 (BIT8 M 0 £ 1) , 25 —kHIkirETH4E] 0x300 K &4 (BIT8
MO EILD) o FrLABSE BITS & it4k 512 A bk, E7ER, WREh Wb S TI6M i3 %, W R —k
H TS TE BIT8 M0 4% 1 B &R
WREE $ INTEGS BIT_F (BIT A1 3]0 fikk) 1M H e T16M 11408 BIT8 P~k ik, N T16 1144
HUN AR E E) 0x200/0x400/0x600/. .. I A AL il . IR IE INTEGS HTVE S HIFAL, WiFEshZESR.

9.1.6. IHRC

(1) HRC KR IE#RAE R T writer BN BEAT ).

(2) BFNIC MEEE CRi2E A MEL COB HIEBED MHrE, £ax IHRC MAiA —E . bl
KA PR IC 8 EEBEAORAT, sixd IC AT, KIS HE b BB, R RRiE R IHRC (REIE
e B H RS (I L o IE A LR e 22 AR 18— 1k

(3) UL LLE R KAEFER R COB #3%, B fZBFLI AT MM (QTP)I . M il N AP A XS
B TR R (R 100 97 5%

(4) F P A G450 T — S MM TR R, B0 IHRC (19 B b0 5 0.5%-1% /4 47, 23345 IC 1) IHRC
A S T H AR AE
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

9.1.7. LVR
LVR JKF (IR AERE P i DRI EAT o AP A 200 5 B P AL AR AR P R ORIE B LVR, A RELR SRy
PLRRE TAF .
TR TAESER . IR A LVR KPBUE L
SYSCLK VDD LVR
2MHz > 2.2V > 2.2V
4MHz > 2.5V > 2.5V
8MHz > 35V > 3.5V

*7: LVR IEEBES%

() REHIC EWiEsh)E, W& LVR (1.8V ~4.0V) F2HU.

(2) ATLABEE Zi A7 4% MISC.2 4 1 4% LVR K, (HILIT RIAf R Voo 7E B AR TAEHRE L I, 50 1C 7] fE TAE
AIEH .

1E4 i stopexe Flf HIEEE T stopsys &, LVR ZhRETLAL.

9.18. BFEHE
H#FH 5S-P-003 AT HEs% . 3S-P-002 B HfIbesk &% B A S RFREsk PFS123.
Jumper £ AR RRBERAR AT LR, 4 jumper BIH] .
5 AR SR I 4% DA T P A e s =L
W B F A

]

&
®  HUEEE IC, FRAERESEASN IC HE A EERE AL .
® &FH (MCP) IC, {H5 PFS123 & IC Rt AS#i LU BERIR, WASHHICLUR R =4 .

il peFAR A B R A
(1) VDD %T 7.5V, T K4 i s Al ik 4] 20mA.

(2) PA5 Z5T8.0V.

(3) HAhkeFESI B (GND B&4h) 2T VDD,

HERR:

® 407k handler bXF IC #ATHESR, H55 6 APN0O04 & APNO11 HIFERZEAT -

o  NNIHLEEREMARTIR, BT RS RS EYIER: IC BN VDD A GND Z [Al%#: 0.01uF H,
. BY)SEERME 0.01uF DL ERHEE, MAaRmERFERNMIEZT.
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LIN PFS123
'j' PADAUK 8 fir MTP ZIga /177 12 fireafH=( ADC
RGeS
TG

® itk (On-board Writing) , (IS4 HLEK S A A LUN USSR, AN A ] UR R 774
THSHBAMRERE T TEA B .

® 5 (MCP) IC, H5 PFS123 &H1IC KIuEASH LA R RN, A8 DR B R =4 .
PR 58 Tt =X HE R 2%
(1) VDD %7 5.0V, T RHEEs s = Al ik 4 20mA.

(2) PA5 T 8.0V

(3) HAhBESESIH (GND &4 25T VDD.

LR IR IR R, 15 T st ds S L%k #F“MTP On-board VDD limitation” B¢ “On-board Program” (i#
SH ek as 5S-P-003 AP FHD .

ERURES: (On-Board Writing)

PFS123 A LASCFREM e . FHBEREESE, &8 IC KAl R L i ik, B o483 PCB F, Jxt
IC HATRERRIE I .. EAR B T2 5S-P-003 iR 5/2k: ICPCK. ICPDA. VDD. GND f1ICVPP, AT
5 1C L) PA3. PA6. VDD. GND F1 PA5 X N ARE .,

PDK-5S-P003 : PCBA MCU
|
vDD © ; VDD
_ (ICVPP) |
Writer-PAS5 O | PAS5
Writer-PAG Gt | PAG
. (ICPCK) |
Writer-PA3 © | PA3
GND & I GND
|
Textool |
|
| B9 B [
|
|

To Other Circuit
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® PFS123

“'j! Papauk 8 MTP RIER 77 12 firFafHZ( ADC

Oy PFS123 fEUR N 4n e . BT w Oy PEER A, F TR R Rk 5 AN At F B . FEFH

Ri210KQ, HLZN<220pF .

EE:

® BRIV, FEMBEIENLAE PR A PSRRI 15 S5 1 IR I R s TR 15 ]

® PCB [ VDD 5 GND Z 8 AHEEA 5.0V 8L I8 E AR sl HAh ) 5.0V 7248 A HL g sl oo

® PCB L) VDD 5 GND Z [WJ AR EEA Fr{E 500uF 5 0L 2SS .

o ki, FATIEFINSN PA3, PAS X PA6 4|, AEE/ENRH .

9.2. [ ICE

(1) 5S-1-S01/2(B) #F PFS123 MCU ffi K, 41 FZ&{EH 5S-1-S01/2 1/j E. PFS123 [1){F E S Il :

€ 5S-1-S01/2(B) AZFF1E4 NMOV/SWAP/NADD/COMP.,

€ 5S-1-S01/2(B) A= SYSCLK=ILRC/16.

€ 5S5-1-S01/2(B) A HFEhAWRE misc.4 (BUEM 0 B 1) .

€ 5S-1-S01/2(B) AN FF Tm2.gpcrs/Tm3.gpcers.

& 5S-1-S01/2(B) A3ZF ADCRGC [3:2]/) ADC channel F ] bandgap % [k . {YAEFERE M 1.2V,

& 5S--S01/2(B) A3 HifE ik Wi: PB4 _PB5 Drive, GPC_PWM, TMx_source, PWM_Source Fl
TMx_bit,

€ 5S--S01/2(B) R34 SULED PWM 724 2% K HoAh A < [ 27 47 8%

€ 5S-1-S01/2(B) A3 F PBO [ VDD/2 T

& 5S-1-S01/2(B) 7Ef# [ adcc i}, PC2 Al PC1 A AKX E .

& S-1-S01/2(B) KA 240 bytes Hfhif7-fik 5 -

€ 5S-1-S01/2(B) PCDIER /£ 84 A A 52K IC. 5S-1-S01/2(B)f¥) PCDIER[0]fH T i€ PCO~PC3 (1%}
TN, PCDIER[1H] T ¥ & PC4~ PC7 M FimAN . EAH%E PCDIER.

& 4 PB1{E ADCRGC Hffi flf, PAl FHEZ,

& 1 GPCC fiithi, PA3 232,

& AIFFTHRITHE

& iE PWM BTER, @i P ERF BT ARG WY, 20 B 8T s b i 17 i vl e o 5 5br
AFFe

€ i 5S-1-S01/2(B) i B+, 7E Timer2/Timer3 & AW T, 2 tm2ct/tm3ct FIME LM S 23t X+

KPR 1IC A2
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

¢ J 5S-1-S01/2(B)fi U, P MeMERAERE, A [ 1 AL (8] AR RAE . SEBR IC B 2.

5S-1-S01/2(B) /i H#5 ) ILRC B 5 5LFR IC AN, HARZKME, HAMZTEHE KL 7E 34K~38KHz,

PG4 Stopsys AN L RF LML ThEE, (i 5S-1-S0L/2(B) i Bl , ik b Bt Qa0 75 vE & Ll 2%
RN R PPRES, EERRRE AT, WA 7T e AR LA R o

& DU (A A1 {E ) 5S-1-S01/2(B) 1 E AN (5S-1-S01/2(B): 128 SysClk, PFS123: 45 ILRC).

& 1 5S-1-S01/2(B) /i F.If, Af#iE ADC BT, $4T ADCC.6=1;#:1F, 1145 ADC Hiliir&
ArE L Nl R B N R W ek . SRR IC A R .

& G R RVEH 5S-1-S01/2(B) i A, iR

WDT ¥ H 18] 5S-1-S01/2(B) PFS123
misc[1:0]=00 2048 * TiLre 8192 * TiLre
misc[1:0]=01 4096 * Tirc 16384 * TiLrc
misc[1:0]=10 16384 * TiLrc 65536 * TiLre
misc[1:0]=11 256 * TiLre 262144 * TiLre
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