.’
A

TM EERE

RapiDragon ( m )

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

Bl Tt

% 0.03 ik

2023 4 12 A 27 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 THEZ 7 K7 83T rE SRR K . £ BT RE R
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 8

2. RGBT T B ..o, 9
B B B T B B oo e ———— 10
A, B R s 18
O I = B iV 1 £ e AU U TR OSSR P RN UUPRRRURROPIN 18
VS D O 5 - o N | U R RO T U U TR USRS PSR UURURIRR 20
4.3.  ILRC HZE 5 VDD U35 BB B et 20
4.4. IHRC#iH5 VDD [ R HZE RRUEF] 16MHZ) oo 21
4.5,  ILRC B G B 0 B T oo et 21
4.6. |HRC HIZE S5EERI R GRUER] L6MHZ) oo 22
4.7. TAEHTE VDD. £ GiHED CLK = ILRC/N JE ZHHZR I oot 22
4.8. TAEHTE VDD. £%GiHEN CLK = IHRC/N K AR RIZE B oot 23
4.9. TAEHHE VDD. R4 CLK = 4MHZ EOSC /N AR oo 23
4.10. TAEHHE VDD. RS 4 CLK = 32KHZ EOSC / n K ARIZR ] oo, 24
4.11. TAEHFE VDD. %4 CLK = IMHZ EOSC /N AR oo 24
4.12. 10 5| s B IXE T (lor) ARV (o) BHZRE oo 25
4.13. 10 5N E MR BB HLE (VIHIVID BEZR B oo, 27

v I S (@ W= 1N o v NE A 2 K 112 1 3 [F U TR T U U OO USSP UURRRURRRORIN 27
4.15. P e A FE HLA (Iep) 5 A B ZR T FE FEIR (Ips) BT ZR B e, 29
D T B oottt 30
T R ] o o 2 Vi = USROS URRURRURRU 30
IV R 2 O 1 B U P U RRUURURIRRRUR 30

ST = K A 5 O T TR RRP PSPPSR 31

5.3 BIAEAFMERS = SRAM ..o ettt 32
N 5 7 1] SR SR SR 32
5.4 L. B e U5 B i T a8 ettt e, 32

NN N o v SRRSO 32
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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 33
N Y i SRR 34
NN T 2 I Y3 5 1y AR 36
B5.4.6.  FRGEIT BT ..ottt e re e 37
T T = SRR 38
5.5.1  PIFEB IR (Vintemal R) cvevereereeressesseeesessesseesessessasessesssssessassssessessessesssssssessessessasessenns 39
NI A = = RS 41
5.5.3  f§i T ELEER AT DANAGAP 1.20V .. oiiieiieieeeceeeeeeeeeee ettt 42
5.6. VDD/2 LCD Bias Ho A i oottt 43
T R (o (YA o 10 T=Y <) JO OO 44
5.8. 8L PWM 2% (TIMEr2, TIMEI3) ..viiviieiiieieiiectieeeeie ettt ettt 46
5.8.1. 3 Timer2 P FIHATETE oo 47
5.8.2. A Timer2 A 8 K7 PWM BT w.ovovieieeeeeeeeeeeeeee ettt 49
5.8.3. M TiMer2 A 6 7 PWM BT oottt 50
T TR R (YA VLYV IR - R 51
B.9. 1. PWM BT oottt ettt ettt ettt e enanas 51
e T TP 52
5.9.3. 1172 PWM AT EL A T e 53
5.9.4. A7 HAMEX ) PWM BEIZTEB oottt eanas 54
S0 0 = L 1 R 56
70 T R 57
B.A2. A HLGTHL oottt ettt ettt e s 59
5.12.1. A A IU(“StOPEXE”) e e etee ettt 59
5.12.2. FEHIAEIN (“STOPSYS”) cvreiveeiriieitieeitie it ette et et et e ettt e et e et e taennna e 60
T T RS 61
S0 T (@ T 61
5.4, BT LVR oottt ettt ettt ettt ettt ettt 62
B L4 L. BT ettt ettt et e et n e 62
B.14.2. LVR A0 ettt ettt ettt 63
5.15. FEL-FUFEIBR(ADC) FEBRL oo 63
5.15.1. AD FEHIIHINTESR oottt 64
LI R 2 = =1 TSSO 64
5.15.3. ADC I TR ..ottt ettt et e ettt ere e anens 64
5,154, T B BT ..ottt ettt et n et e eeanas 65
I LR 3 2z .Y o @2 65
5.15.6. WHATHHEL ADC HAAFEIE VIN c.veereieeeeeete ettt ettt eaeereare e 66
T O R SR 67
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L% PFS123
j‘ PADAUK 8 fir MTP ZlEa |/ Ml 12 firfBfH ADC
6.1. ACCIREIEFIEEMAg), 10 HE = OX00 ..o 67
6.2.  HERRIRATZFAEAR(SP), 10 HIHE = OX02...eieeeceececeeeeeeee e 67
6.3.  EFEE IR AR (Clkmd), 1O HIHE = OX03 .oouieieicecee e 67
6.4. W ARUFAFAEERINEN), 10 HIHE = OX04 ..o 68
6.5.  HHHERAFLEERANTG), 10 HIUHE = OX05. ..ottt 68
6.6.  Timerl6 fEHlaFF8% (t16m), 1O HulE = OX0B ...ocveeveeieeeceecieeeeeeee e 69
6.7.  HMEBERAAYR T A5 ] 274725 (eoscr), 10 HBAE = OX0@ ....c.iivieieeeceeeceeceeeeeeeeee e 69
6.8.  FIWIOZk T A (Integs), 1O HIHE = OXOC ..voivieeeieeceeceeeeee e 70
6.9. il A B s Nl it A7 2% (padier), 10 HilE = 0X0d ....ovievvcecicecee s 70
6.10. il B v da N it 217 2% (pbdier), 10 HiHE = 0X0€ ...vovevvveviieicieeeeeceeee s 71
6.11. ¥ C HUrim N HE 2 /725 (pedier), 10 Hilk= OXOf ..o 71
6.12. U1 A BIEZFAERH(PA), 10 HIHE = OX10 woeveceiececceeee et 71
6.13. i 1 A FEHFAE2(PAC), 10 HIIE = OXLLe i 71
6.14. I A B3 aAE 25 (paph), 10 HIE = OX12 oo 71
6.15. i 1 B HIEEFAEZL(PD), 10 HIHE = OXL3 oeieececeeceeeeeeeee e 71
6.16. i 1 B FH] B AE2(PDC), 10 HIIE = OXL4 oo 72
6.17. I B _EH sl 247 25 (pbph), 10 HIIE = OXL5 oo 72
6.18. i1 C HHEZFAERL((PC), 10 HIHES OXL6 ..o 72
6.19. i1 CIEHIZFAERS (PCC), 10 HIHES OXL7 oo 72
6.20. i C BRI ZE 2R (peph), 10 HIHE= OX18 cooviicceceeee e 72
6.21. i B FHAZH 2788 (pbpl), 10 HIHE= OX19.. i 72
6.22. i C FHE 2 E 22 (pepl), 10 HBIHE= OXLaA i 72
6.23. ADC 5l 2 fE 2 (@dcc), 10 HUHE = OX20....iiieceiececeeeeeee e 73
6.24. ADC R AT Fa(@dem), 10 HiHE = OX21 coooveiiiiece e 73
6.25. ADC gt BZF1E2s(aderh), 10 HilE= OX22 ..o 74
6.26. ADC A& BAF1EEE (aderl), 10 Ml = OX23 i 74
6.27. ADC 75 2 Fas(aderge), 10 H3E = 0X24 ..o 74
6.28.  ZIZFAEAR(MISC), 10 HIHE = OX26 ....vveeeeeeeeeeeeeeeee e 74
6.29. LGB HI AR R (GPCC), 10 HIEE = OX2D oo 75
6.30. LI BRI AER(GPCS), 1O HIEE = OX2C. i 75
6.31. Timer2 FZHI 2047 25(tM2C), 10 HIHE = OXB0 ...veiieeceieceeeeeee e 76
6.32. Timer2 i Z25(tM2ct), 10 HIHE = OXBL.eovieeieiececeeececeee e 76
6.33. Timer2 /a7 28 (tm2S), 10 HBHE = OX32..eiiiiieieeeceee e 76
6.34. Timer2 LRRZFAZRE(M2D0), 10 HIHE = OX33..uiiiiiececece e 77
6.35. Timer3 fEHI ZFEAS(tM3C), 10 HIIE = OXB4 ..ovieiceieeeeeeee e 77
6.36. Timer3 iHEZFFa2(tmM3ct), 10 HIE = OX35 ..o 77
6.37. Timer3 7 4ZF 1725 (tM3S), 10 addreSS = 0X36.......cveeeveereeeeeeeereereeeeeieeeee e eese e eseee e 78
6.38. Timer3 LIRZFFAE(M3D), 10 HlE = OX37 .o 78
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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 78
6.40. LPWMG HBhZF /785 (Ipwmgclk), 10 HIHE = OXAL ..o 79
6.41. LPWMGO (525 th E i %7 25 (IpwmgOdth), 10 HihE = OX42......oviiiiiieceeeeeceeeeeee 79
6.42. LPWMGO 5% LKA %7 %5 (IpwmgOdtl), 10 HihiE = OX43...ooiiieciieeeeeeeceeeeeee 79
6.43. LPWMG ¥ E R i 2747 25 (Ipwmgceubh ), 10 i1k = OX44 ..o 79
6.44. LPWMG ¥ EIRIGAZF RS (Ipwmgceubl ), 10 H13E= OX45 ..o 80
6.45. LPWMGL =75 745 (Ipwmglc), 1O HIHE= OXA6 ..o.oovveeeiiiiieieee e 80
6.46. LPWMG1 55 EFERE (Ipwmgldth), 10 Hidk= OX48.....ovvieececeeeeeeeeee 80
6.47. LPWMG1 5% HARAL ZAZ 2 (Ipwmgldtl), 10 HE= OX49 ..o 80
6.48. LPWMG2 =il % 725 (Ipwmg2c), 10 HitlE = OXAC ...ooviiiieceieee e 81
6.49. LPWMG2 5% timhi & Z 2% (Ipwmg2dth), 10 HE= OXAE ..o 81
6.50. LPWMG2 575 HARAL ZFAE 2 (Ipwmg2dtl), 10 M= OXAF ..o 81
AR = SRR 82
7.1 BB HZETE D ettt 83
A & NS v = OO 87
A T - 2 Y e = 1= OO 89
A = v~ = OSSO 90
T (YA E = = = R OO 92
A T o v~ = OO 93
A = - .l = OO 95
7.8, FEABUITEIHIZEIR (oot 96
7.9, FBATUIIERELEIR oottt 97
%O T V435U 97
SR Y i (010 Yo [ @] o YA TeY 1 1) I 98
| oy = -1 ORI 99
T R 1 2= N [OOSR 99
e O B (@ R 1 22 % =R 99

0.1.2. T ettt ettt n et n e 100

9.1.3. RGEIFBI T ..o 100

e S = OO 101

9.1.5. TIMER FEH o.ooeieeoeeeeeee ettt et n e en e 101

0.1.8. THRC «.ooeeeeeecee ettt ettt ettt ee ettt n et en e, 101

0.1.7. LVR oottt ettt ettt ettt ettt et een e 101

0. 1.8, B T T ettt n et n s 102

< B - < N 0 =SOSR 104
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PFS123
PADAUK 8 fir MTP Elea | #17F 12 fr BefH= ADC

BT

4)'
<@ o‘

BT B iR

1.5.4.4 EOSCR f&IF

0.03 2023/12/27 :
2. ¥ PFS123-1J20A(QFN3*3-20P)

&S
=
FEAER 1IC A, 55 N E i PFS123 #1261 APN (RIS FHTD .
WREEM FEHEES 2 RBII50H APN %l
http://www.padauk.com.tw/cn/product/show.aspx?num=145&kw=PFS123

CRAERNES, IRERAE. D

Application Note

hZTH  EIXTH

APNOOD ADCHEESESEERUAEL & .

APNOO3 OB LS| HEEr S AEL x X

APNQOS e THADCEIE RS B EL < &

APNOT EEDESTEEEESESS x X
APNO19 E-PAD =RFIPCB=EIET & &
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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

& AEBEHT AC AR S AL aE B EFT RN B A A T 28 FH 1 AN 22 JE R 67 5t
& T{ERENRE: -20°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 I8 12 A H R ADC (R-ADC*)  (Hidh—AN@iE sk EH 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 |

LR 2R 2R 2K 2K 2% 2K 2

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

1.3. CPU %
& 8 ritkAERE 45 44 CPU
90 MRS
UM SR A (TR 4
R BE 5 0 M b 1 R R TR P
ICHR AT S B P40 B, 0 17 2 B0 T 2 00 o 2 3 B X 0 U 5 4T (indlex pointer)
& 10 Hudik UL R AF A 2% 1] FAR AT

1.4. iTH/E3EER

PFS123-U06: SOT23-6 (60mil)
PFS123-S08: SOPS8 (150mil)
PFS123-M10: MSOP10 (118mil)
PFS123-S14: SOP14 (150mil)
PFS123-S16: SOP16 (150mil)

PFS123-D16: DIP16 (300mil)
PFS123-S20: SOP20 (300mil)
PFS123-H20: HTSOP20 (150mil)
PFS123-1J16A: QFN3*3-16P (0.5pitch)
PFS123-1J20A: QFN3*3-20P

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

o HRJUHERIESHEMIE: "HHER
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

2. RGMEIRMITHER

PFS123 &—#%&T CMOS 7 8 £z ADC ff] MTP ] 8 frfds il 2% . ‘©icf RISC iZEM) FERE X ER 4 Te
SPATHI TR A R — NS A, RAE/DIEaEEaE T L2 HER AR 2.

PFS123 N & ik 3KW MTP 2776t 23 1 256 bytes FdE 7 fif ey, WX —/Nmik 14 @B L2 #KS % L]
1) 12 A FPH S ADC e 2% . PFS123 A 24 4 NS : — N2 16 AE I8, S 8 At s+ PWM
A RSN — BT I =% 11 A TH RS SULED PWM ZE 88 (LPWMGO. LPWMG1 & LPWMG2). PFS123 3¢
Fr—AMEE L 22 A1 VDD/2 LCD bias B4R 1EN LCD &Rl .

/\ /\

Interrupt
Controller

3KWMTP

16-bit Timer
(T16)

10 Ports

256 bytes
SRAM

sNg Josse00.1d [BUJSU|

sng |edaydilad |eulau|

Triple 11-bit
PWM
Generator

Band-gap

CPU Comparator

POR/ LVR [K—>| K=> <—>| K= 8-bitTimer

/PWM
(TM2, TM3)
Watchdog
Timer 12-bit ADC
Power VDD/2 Bias
Management Voltage
Generator

V

\Y4
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

3. SIHIThEE UL

PAuAnsmm+fc|N1-nNT1fPG1PwmI 1 | 6 ] PA3/ADSICINO-TM2PWM/IPG2ZPWM
GNDIAGNDI 2 | 5 | vpbpiavpp
F'AEIF'RSTBIPGEPWMI 3 | 4 ]| Pasix2

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

VDD/AVDD []@ \\W 8 | GND/IAGND

PATIX1 I 2 FPAD/AD10/CO/INTO/PGOPWM
PAB/IX2 I 3 | 6 | PA4/ADIICIN+ICINT-INT1/PG1PWM
PAS/PRSTEB/PG2PWM I 4 | 5 | PA3/ADS8/CINO-TM2PWM/PG2ZPWM

PFS$123-508 (SOP8-150mil)

PET/ADT/CINS-TM3PWM/PG1PWM I 1 I. D 10 | PBO/ADO/COMUO/INT1
VDD/AVDD I 2 GND/AGND
PATIX1 I 3 PADO/AD10/CO/INTO/PGOPWM

PA4/ADSI/CIN+/CINT-INT1/PG1PWM

PABIX2 E

PAS/PRSTE/PG2PWM I 5 PAS/ADBI/CINO-TM2ZPWM/PGZPWM

| BB e

PFS$123-M10 (MSOP10-118mil)
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® . PFS123
PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

PEs/ADs/COMuINTOTMIPWMPGoPwMPczPwm [L]@ \—/  [] Pezapzicomamizewmpezrwm
PB6/ADG/COMA/CINA-TM3PWM/PG1PWMPGOPWM [Z | [75] PB1/AD1/COM1/Vref
PB7/AD7/CINS-TM3PWM/PG1PWM [ ] [72] PBO/ADO/COMO/INTI
vDD/AVDD [ [77] GND/AGND
Pa7ix1 [ [70] PAO/AD10/COIINTOIPGOPWM
Pacix2 5] [5] PA4/ADSICIN+CIN1-INTI/PG1PWM
PAS/IPRSTBIPG2PWM [T ] [ ] PA3/ADS/CINO-TM2PWM/PG2PWM

PF$§123-514 (SOP14-150mil)

PE4/AD4/TM2PWMPGOPWM

o \./ [76] PBI/ADIPG2PWM
PBS/ADS5/COM3/INTO/TM3PWM/PGOPWM/PG2PWM [5] PB2/AD2/COM2ITM2PWMPGZPWM
PB6/ADE/COMA/CINA-TM3PWM/PG1PWMPGOPWM [2] PE1/AD1/COM1/Vref
PB7/AD7/CINS-TM3PWM/PG1PWM [5] PBO/ADO/COMOIINTI
VDD/AVDD [72] GND/AGND
PAT7/X1 [71] PAO/AD10/CO/INTO/PGOPWM

PAB/X2 10 I PA4/ADSICIN+/CINT-INT1/PG1PWM

PAS/PRSTB/PG2ZPWM

AAAAAAMAM

9 I PAI/ADB/CINO-TM2ZPWM/PGZPWM

PFS$123-516 (SOP16-150mil)
PFS$123-D16 (DIP16-300mil)

PB4/AD4/TM2PWMPGOPWM [ 1@ W [20] PB3/AD3/PG2PWM
PBS5/ADS/COM3/INTOITM3PWM/PGOPWMPG2PWM 7] [75] PB2/AD2/COM2TM2PWM/PG2PWM
PBB/ADS/COMA/CINA-TM3PWM/PG1PWMPGOPWM [ [15] PB1/AD1/COM1/Vref

PB7/AD7/CINS-TM3PWM/PG1IPWM 4] [77] PBO/ADO/COMO/INTA
PC2/AD12/PGOPWM [ 6] Pc1/AD11
vDD/AVDD [ ] ["5] GND/AGND
PC3/PG1IPWM [7 ] 2] PCO/PG2PWM
PA7/X1 [3 | [73] PAO/AD10/CO/INTO/PGOPWM
pPaeix2 [ [12] PA4/ADSICIN+/CINT-INT1/PG1PWM
PAS/IPRSTEB/PG2PWM E E PA3/ADE/CINO-TM2PWM/PG2PWM

PFS$123-520 (SOP20-300mil)
PFS$123-H20 (HTSOP20-150mil)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

PA3/ADS/CINO/TMZPWM/PGZPWM

= PA4IADY CIN+ICINTJ/INT1/PG1PWM
PABIX2

E
| +] PASIPRSTB/PG2PWM

PAWAD1O/CO/INTO/PGOPWM 77 T2 PATIXA
GND/AGND |2 |
PBOADD/COMOD/INT1
PB1/ADTCOM1/NVref 4]

TIVDDIAVDD
(TP BT/ADT/CINSTM3PWM/PG1PWM
[ 9 |PB6/ADG/COMA/CINA-TM3PWM/PG1PWM/PGOPWM

PB3/AD3IPGZPWM E

PB2/AD2/COM2ITM2PWM/PG2PWM E
PBAADAI TMZPWM/PGOPWM ﬂ

PB5/AD5/COM3/INTO/TM3PWM/PGOPWM/PG2PWM ||

PFS123-1J16A (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

= Ele

PAS/ADS/CINO- TM2PWM/LPG2PWM

[~

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) s AN 7, FERTgmAE e NN B, 55 B E A
PA7 / ST/ (2) “fEFHANB ARG AN, MO X1 5],
X1 CMOS 2 SRR SR T e, A IR IR, T padier AFAF AR AL 7 S I HE T RIAN
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 7 HEIR e i R ThRE: U247 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/ .y (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
TR o
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 G| AT LA e 7R MR AR e R R ThRE: 475 7 4% pbdier {7 6 4707, MR IhAE
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 A AN DI RERS . i eI, 15 ] pbdier A A7 ARz 5 RIALECT AT RE -
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 G BEAT DA 8 7E HEHR e B RS T RE s 4% A7 4% pbdier A7 4 N"0"EY, MREETNRE
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 Hillfa N\ iEiE 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 A T b s BRI R B R GEITNA s 42577 5% phdier £ 3 APO7RY, MERETAL
SRR
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 AERS, iDL, T pbdier 7 77 BHAL 2 SEHIECT 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 e 7R R 1 e iR RGN I EE; M P74y pbdier 7 1 470", MRREThRE
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 hritHr%s LPWMGO Ffit . ‘
LPGOPWM Analog %’Iﬂﬂﬁﬂ‘ﬁ?ﬂiﬁﬁ‘)\lﬁﬁﬁﬂﬂ‘, /DR, 1 pedier %ﬁ%%_ﬁ 2 KA HBCF N IIRE
XA 5] BEIAT DA 2 7R HEAR e Bl R AT BE: M E A7 A% pedier A7 2 N0HT, MRfEIhAE
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 DL € A1 BEHR e i R D RE:; 47 A7 pedier 7 1 9707RY, R 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 #::h5( 1, 1 AGND s& ADC #:#h 5| il £ IC A&, AGND 5 GND iE7E
—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=-20°C ~ 85°C, Vop=5.0V, fsys=2MHz 2 %4 T 345 .

i e B/ME | BARUE | BXE | BT %A% (Ta=25°C)
Voo | TAEHE 2.2# 5.0 5.5 Vo |* ZRT LVR A%
LVRY% |fKHESE AN % -5 5 %
RGP (CLK)* =
IHRC/2 0 8M Vop = 3.5V
fsvs IHRC/4 0 4M Hz |Vobo2 2.5V
IHRC/8 0 2M Vop = 2.2V
ILRC 93K Vop = 5.0V
Poycle | FEFIREL 1000 cycles
Vpor | EHIEAHE 2.0* * 1 LVR R 1
. 0.75 mA |fsys=IHRC/16=1MIPS@5.0V
lop | TARHR 87 UA |fsvs=ILRC=96KHz@5.0V
oo i AR T FE RO 1 UA  |fsys= OHZz,Vop=5.0V
(f# F] stopsys i) 0.5 UA |fsys= OHz,Vpp=3.3V
Ios A R T FE R 4 UA Vbp =5.0V; fsys= ILRC
(f#i ] stopexe %) UEH ILRC BT
Vi WK E 0 0.1 Voo \Y;
. 0.8 Vop Vobp PA5
Vi | AR 0.7 Voo Voo MRETR
1O J#E FE it
PB4, PB5 (IE#) 10
loL PB4, PB5 (5#) 40
mA | Vpbp=5.0V, Vo.=0.5V
PCO, PC2, PC3 30
HAh 10 10
1O BKZ) Hi
PB4, PB5 (1E%#) 5
loH PB4, PB5 (5#) 20
mA | Vpbp=5.0V, Von=4.5V
PA5 0
HAth 10 5
VIN i ONEE -0.3 Vop+0.3 \/
Inaeiny | FEIOZ A 51N FELIRE 1 mA | Vop +0.32Vin= -0.3
76 Voo =5.0V, PB2/PB3/PCO/PC1
100 Vop =5.0V, HAth 10
. 52 Voo =3.3V, PB2/PB3/PC1/PC1
Rew | Laref 200 KO |\ =3.3v, 3tz 10
30 Voo =2.2V, PB2/PB3/PC1/PC1
450 Vop =2.2V, HAth 10
65 Voo =5.0V, PB2/PB3/PCO/PC1
Re. | FHHFH 45 KQ |Vop =3.3V, PB2/PB3/PCO/PC1
28 Vop =2.2V, PB2/PB3/PCO/PC1
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PFS123
PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

4)'
<@ o‘

5 etk BME | BAME | BKME | B %f(Ta=25°C)
Vop =2.2V ~ 5.5V
Vee | Bandgap &% Hi )k 1.145* | 1.20* | 1.255* v 200C <Ta<BECH
15.76* 16* 16.24* | MHz | 25°C, Vop =2.2V~5.5V
fiire | IHRC fth i (RRHEE) * Vop =2.2V~5.5V,
15.20* 16* 16.80* 09C <Ta<B50CH
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 909C <Ta<BEICH
ADcs | ADC JH¥E LI 8:2 mA gz://
ADclk | ADC Hf4h i # 2 us | 2.2V -~55V
tabconv A(?ijfji;?:? St ) 16 taocik | 12 S HER
AD DNL | ADC 4 JE itk +4* LSB | 12 fi/r#i# LSB
AD INL | ADC /Lt +8* LSB | 12 f74)#% LSB
ADos | ADC KifffiE 5% mV | @ Voo =3V
Vor RAM $cHf Or B U 1.5 V| ERHEEAE
8k misc[1:0]=00 CERi\)
‘ " ‘ 16k misc[1:0]=01
twoT B VA0 I Vi L I () o4k Titre misc[L:0]=10
256k misc[1:0]=11
PR P PR T () 45
twup Tire | Titre A& ILRC 1R ) 3
g T NG HEE BT [ 3000
tea A% EAEIFHUE T (B IFHL 50 ms | Vop =5V
A LRI ] CBRFFHLD 750 us | Vob =5V
trsT AR A ik 5 B 120 us | @ Voo =5V
CPos | LbAds k> - +10 +20 mV
CPcm | LLEES LB HL > 0 Vop-1.5 \Y
CPspt | HLi g 3 ik a] * 100 500 ns | EFHEAIR R —FE
CPmc | MBS A R AR e I 1) 25 7.5 us
CPcs | LA st #E 20 UA | Vop=3.3V

SR BHR I BHE, R E .
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PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

4.2. %STBKRME

® HIJEHIE ...
A Voo M FORME, 21058 IC,
BINHIE
TARIRE
TRl
it L

4.3. ILRC i 5 VDD W< % R

150°C

2.2V ~55V

-0.3V ~ Vop + 0.3V
-20°C ~ 85°C

-50°C ~ 125°C

100

ILRC Frequency vs. VDD

95

90

85 7

80 1 1 1 1

Avg. ILRC Freq. (KHz)

2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.4. IHRC BiE 5 VDD HIR R MLZEE (RR#HD) 16MHz)

IHRC Frequency Deviation vs. VDD

04
N
T 00 el
S /
2 02 o
g -0.4 A/./’W —— Avg.
- -0.6
o
>
Z o8 ’//
_1.0 | | | | | | | | | | | | | | | | | | | |
20 24 28 3.2 36 40 44 48 52 56 6.0
VDD (\/Olt)
4.5. ILRC IR 5HEE KRR LK
ILRC Drift
110
~ 100
I
5 o5 -
O =
“j /"/ —+— VDD=5.0V
- 90 // —=—\VDD=4.0V [
a5 K VDD=3.3V |
VDD=2.5V
80 1 1 1 1 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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PADAUK

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

4.6. IHRC R SEERRAMLE (BHEZR] 16MHz)

IHRC Drift
2 a
l C
; =
f\z 0 //_/:? —— VDD=5.0V | |
£ 05 —8— VVDD=4.0V [—
5 L VDD=3.3V |_|
p VDD=25V |
R 7 —x— VDD=2.0V
P L NN——

-40 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)

4.7. TAEHEHE VDD, REik8r CLK = ILRC/n < R HI£ &

%fF: FFia: ILRC, Bandgap, LVR; xM: IHRC, EOSC, T16, TM2, TM3, ADC modules;

5.5

I0: PAO LA 0.5Hz Sl Kl R ag e i, etk Hfl: @A BAFS
ILRC/n vs. VDD
100 /
90 HH —=—ILRCA
80 —e—ILRC/4 /
—~ ILRC/16 /
<
= 70
E /0
g 60
)}
3 /I/ /
» /./ /
30
2 2.5 3 3.5 4 4.5 5
VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.8. THEHEHE VDD, R4k CLK = IHRC/n R R IR E

%A1F: FFB: IHRC, Bandgap, LVR; xM: ILRC, EOSC, T16, TM2, TM3, ADC modules;
10: PAO DL 0.5Hz i ki EAc b, s Hpth: s B ANFES

IHRC/n vs. VDD

1.6

—e— IHRC/2 /l
14 — —e—IHRC/4

—= |HRC/8 /
12 1 IHRC/16 /./
1 IHRC/32

—%— IHRC/64 / -, 1

Current (mA)
o O
>

O 1 1 1
2 2.5 3 3.5 4 4.5 5 5.5
VDD (V)

4.9. TYEHRRE VDD. RZiK S8 CLK = 4MHz EOSC / n &ML E

%1F: FFJ: EOSC[6,5] =[1,1] , Bandgap, LVR: %}f: IHRC, ILRC, T16, TM2, TM3, ADC modules:
I0: PAO LA 0.5Hz Al Kl I ag e it , Bk Ml sov AN AR S

EOSC(4MHz) Operation Current vs. VDD

2 EOSC/1 |
1:2 | | —e—EOsC2

14 || ——EOSC/4

12 || —=—EOSsC/8 =

Current (mA)

2 2.5 3 3.5 4 45 5 55

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

4.10. THEHRE VDD, RZR 4P CLK = 32KHz EOSC / n = & iR &

%1 F¥JB: EOSC[6,5] =[0,1], 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(32KHz) Operation Current vs. VDD

120 EOSC/1 |
100 — —e— EQOSC/2

—+—EOSC/4
80 ™ _a—eoscis

<
2
€t 60
o
g 40
20
O 1 1 1 1 1 1

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

4.11. THEHRRE VDD. RZiK S8 CLK = 1IMHz EOSC / n &ML E

%1%: JFHE: EOSC[6,5] = [1,0], Bandgap, LVR; 3kH: IHRC, ILRC, T16, TM2, TM3, ADC modules;
10: PAO LA 0.5Hz S i iU S AZ #efif ity ol Hfl: BV HAEE

EOSC(1MHz) Operation Current vs. VDD

12 = EOSC/1 '
1 || —e—EOSCI2
—+—EOSC/4
—~ 08 |-
< —m—EOSC/8
= 08
c
o
5 04
O
02 &
0 1 1 1 1 1 1

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

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

4.12. 10 5| s IS R (lon) AIEEEER (loL)BHZRE
(VOH=0.9*VDD, VOL=0.1*VDD)

loH vs. VDD (Drive = Normal)

25
—=— PB4/PB5 /
20 —e— Others /./'
< 15
é /././
5 N / /’,/’/‘>

2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VDD (V)
loH vs. VDD (Drive = Low)
10
3 —=— |oH N
< 6
E

.

2.0 2.5 3.0 VSSN) 4.0 4.5 5.0 5.5
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o PFS123
j‘ PADAUK 8 fir MTP ZlEa |/ Ml 12 firfBfH ADC
loL vs. VDD (Drive = Normal)
50
45 —=— PB4/PB5 /J
40 —e— PCO/PC2/PC3
35 —x— Cp)ﬁf?ers /
T 30 ///r//
E 25 o
2 20 o
15 F
5 0/ M
>/_*/
0 1 1 1 1 1 1
2.0 2.5 3.0 VD3D'50/) 4.0 45 5.0 55
loL vs. VDD (Drive = Low)
40 /l
35 +— —=—PCO/PC2/PC3
—e— Others /-/
30 PA5 /
< 25
E 20 "
§I 15 /./ /7»
10 ,/.//.V/»/'
5 ,t/./
0 1 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.13. 10 5] i N\ S /AR B R B R (Vin/ Vi) i 22

Vih, Vil vs. VDD
4.0

—e— Vih PA5 4

35 [ —=—VilPA5
30 H Vil Others L

v

S 2:5 | | —— Vih Others / /
> 20 v//*:;*//j/

0.5

0.0 ' ' ' ' ' '

2.0 2.5 3.0 35 40 45 5.0 5.5

VDD (V)

4.14. 10 5] _Edr/ M FHPT 2R A

Pull High Resistor

700

600 —e— Others
N = PAG

500

400

300 \
20 \\\i‘c\\-\.\.

O 1 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)

Resistor (K ohm)
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& PFS123
j‘ PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC
Pull High Resistor
68 |
N —— PB2
67 —=— PB3
£ 66 AN
(@)
S \\-\-\\l\l\\
~ 65
5 \‘\\:\\-‘i:\_l
N2
2 64 —
0
63 1 1 1 1 1 1
2.0 2.5 3.0 35 4.0 4.5 5.0 55
VDD (V)
Pull Low Resistance
82
—o— PB2
2; —=— PB3
— ] PCO
% 29 \\ —— PC1
é 78 0\ ‘”\x\‘\)
76 (
75
74 ' ' ' ' ' '

20 25 30 35 40 45 50 55
VDD (V)
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L% PFS123
j‘ PADAUK 8 fiz MTP ZIsg R 17 12 firEafH=( ADC
4.15. FHHBERXBFEHEA(IPo) 58 BAEEFE BRI (Irs) HI LR &
stopsys power down current vs. VDD
0.9
0.8 —e— stopsys )
07 //
< 06 /
= 05
3 03
0.2
0.1
0.0 ' ' ' ' ' '
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
4.0
35 ¢ //P
. —e— stopexe
- 3.0
<
$ 20 /
5 15
S 1o o
0.5
0.0 : : : : : :
20 25 30 35 40 45 50 55
VDD (V)
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2 PFS123
'j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC
5. ThiEis

5.1. BFFMESE - MTP

MTP (Z R0 9mFE) T2 7170 s F R A CERAT R P HE 4o
Wi, FAEFHUTND . BAI2 )G, FPPO FIFER M WIga bl 0x000 FHis (GEH  GOTO FPPAO) , ikt A&
0X010; MTP /P f7fifies i /g 32 Mk =R 2R EA RGMEH, W: K%, F45%. PFS123 ] MTP 2
AR A N BKW, W3R 1 Fin. MTP 775 Wik 0XBCO 2| OXBFF it &4 f# F, ik A 0x001 ) OXO0F

F1M 0x011 % OXBBF 2 2 F 25 1] .

5.2. FFHLIREE

FFHLES, POR C( EHEAD) £HTFEA PFS123, JFHLA ] Al BRI AL B im0, AR AL,

Hodk ThRe

0x000 GOTO #4

0x001 PR X

Ox00F PR X

0x010 Fh RN 1t b
0x011 AP X

OxBBF AP X
0XBCO Ao

OxBFF R

F1: FHP GRS

FL P i Zitw Ok b s F R R AR E , AL IE] tsee, A1 1 BT

VDD Veor b

POR EEEE(r

MTP 2/ ffifi e il LA AF 8t . 2

Teep

BFHRT

[

K 1. EREARF
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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

©Copyright 2023, PADAUK Technology Co. Ltd Page 31 of 104 PDK-DS-PFS123-CN_V003-Dec. 27, 2023



2 PFS123
'j' papauk 8z MTP ZIB R #1747 12 firFERHZ ADC

5.3. HIFFMES - SRAM

BRI LR A S AR . B T IERE SR A, IR A A 28 T BT IR B BOT s SR 5 5, LUK
HERG 174 22

WG A7 A% 98 12 8 SUYE R AR 7S BL . MRS A7 6 S 0 MR F A 5 SUAEHE RS R T 2517 3% HERR 7Bk SRV S 2
5 . PP AT DA AR A SR AT 52 T 7 SRR AT SR 1A/, DU S R e

AR SR MR AR BT 2, 2 DARR 1704 2 24 VR R 16 A R B 74T o T (R A7 58, T Ll
KRR R, X AT DALk SR WL R R R k. BRUONERE SRR 8 fir, PFS123 [MAURTF 45 256 F
Fi A T LI FF 1618 7 OR A7

5.4. yras A B

PF8123 AL 3 MR SR S EAIR s (EOSC), WHEMRY 2% (IHRC) 5 N KR 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

5.4.1. A RIRIR G a8 M RPUR 4%

HHLGE, WEEHI(IHRC)AEI(ILRCR G M H . N E Ak 2 AR (IHRC)IE L ihrer Z 728K
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 SRR BE A2 AE, 162518 DC MR R . 75 ZORG A 52 I AR L I 3 AN A8
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 DI RE R TE G PR P IRE 7 B PO £, Rk & UL IR TR B Bhii A B IR, i 4
WIN TR

ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Vopo=(p3)V;
pl=2, 4,8, 16, 32; LLRHLAE M RGN B
p2=14 ~ 18; KHEL v BIA R, 8H kS 16MHz.
p3=2.5 ~ 5.5; A4k [F) ) L Y L AR HE S
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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 K2R — S, PABUE RGH TSR . FEFAURSET 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 Z7EH 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 IR HESIHR N 16MHz@Vop=2.5V, J& H IHRC Hfi{4: 5k
& 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% (BARTEhE) -
¢ |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 AORE I 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, & TEARMRE, Flan: 32KHz kiR %
€ eoscr.[6:5]=10: HEEIKFHE, EHATHEPEEE, Flin: IMHz BSR4
& eoscr.[6:5]=11: WANHGE, &H TR, a0 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

ES C1 C2 AR 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)

F 4. WBIKIEG R C1 M C2 #EFE

I A RIR G A% T RS I IR A AR IR TR], A I TR B TR e i . i Ah el
AR . fE RGN B UIH B B ARG 4% AT, AR AU OB AR SRR E 1, MRS H RN
N

void  FPPAO (void)

{
.ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpop=5V
$ EOSCR Enable, 4AMHz; /[ EOSCR =0b111 00000;
$ T16M EOSC, /1, BIT13; 1l T16 receive 2°14=16384 /~IEZ /T #1/5H5.
I1ntrq.T16 =>1, MAFaRAIRG HERE
WORD count = 0;
sttl6 count;
Intrq.T16 = 0;
do
{ nop; }while(!intrq.T16); Il ##4 0x0000 to 0x2000, A5 INTRQ.T16 A
clkmd= 0xB4; Il GI#% 4 £ 2/ EOSC;
Clkmd.4 = 0; Il FHIIHRC

i, RSN B ALCHT, N REA S PORMEE, EER RN S AR 5 4% C 58 e 5 Ml
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.4.5. RGHTEFFI LVR Z AL

AR EOSC, IHRC 1 ILRC, PFS123 frji4t R 4L A-E B & 3 .

clkmd[7:5, 3]
+2, +4, +8,
IHRC > 216, =32, =64 >
% XA
J [N
ILRC —> +1, +4, +16 5 CLK
o
EOSC— +1, +2, +4, =8 >

3: RGN PURILEE

W MAEA R SR NI EEA R RGN B, 065E R G B SS YRR R AT LVR BIKFE55, A RE
ERGRE . LVR K RAEHRFELE G L, AR RGN RE LVR WE, HZHET 4.1 H RGN
BRI 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 E, PFS123 K R Gi el Ae i b B % e %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 S 7 R T 2 I AR ) AE S B, S IDE THESREY > “EFM > “IC N > BB
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 PEEHXHIEH
/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, mi# W22 B[k Vinema r. I HI 271788 gpcc
RISk, ELAC SR A IS N T LLZ PA4 B8 Vinemair, 37 H1 gpec 7R I 0 Kik .

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
&R 8R _ A ] 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
¢ 1 [ ’ Q?
gpcs[3:0] MUX
I _t_ To request
. V I
gpec[3:1] internal R —1 °f interrupt
¥ L
PA3ICINA- »000 |
PA4/CIN- »001 M gpee.4
Band-gap »010 U — X Code Option
011 X 0 6
PBE/CIN2- — 100 M apec.
PB7/CIN3- »101 U R
D X i
» To
0 MUX|—' Timer2 i PAO
clock
PA4/CIN+ —»1 . TW gpl:.ﬁ
gpcs.7
gpcc.0

4: LR R EAE
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PADAUK 8 fz MTP ZUea R H1HT 12 firsafH=C ADC

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

WEZHE L Vinema R HI—IE S EBHFTAR, T EARZ RS HRIE, gpes A4 as AL 4 AL
5 7 HKIESE Vinternal r 15 1 AR RAE 1!1[30])% TIEREATE R KE, X HE K2 Vinernal r 15 5
MERARMEY 7 16 54y, HAZ[3:0ik k. B 5~ B 8 SRl KM T A ARKIZSE L Vinernairs W

ZZHE Vintemal r 1] LUEIE gpes ZFf7a kI E, JEHIM(1/32)*Vop 2| (3/4)*Vop.

16 stages
/\
' 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
LN —/Ee/\,./\/R\/——c apes
gpcs.4=1
l €

Vinternai r = (3/5) VDD ~ (1/5) VDD + (1/40) VDD

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

_(n*+1)
40

1
v —T*VDD+

internal R —

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

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)
32

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

internal R —

8: Vinemar {4514 (gpcs.5=1 & gpcs.4=1)
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YN PFS123
'j' papauk 8 iz MTP BB R #HF 12 fr B fH 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) LAHH| Vinenalr = (1/4)*Vop + [(9+1)/32]*Vop = [(9+9)/32]*Vop =
(18/32)*Vop MIZH Hi %

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]*Voo = [(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 PA4 075 ARG (x: HIEF 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;

R HiLEH PAO LS4 Rim g, GPCS &M PA3 i B Dhfg, EARWLER IC FIIRE,
THAE () FUN 7 BT AN O o
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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, ‘& w] L& AR B YR HL I 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 LARNE 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;
%}F- Case 2 1fi&: Voo =[24/(N+1)]*1.20 volt ;
%I+ Case 31 &: Voo =[40/(N+9)]*1.20 volt ;
X} 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 FTATIE 5 /1) 10 3 I —kEfEf U, (pbe.x=1) TFi@idE+ pb.x B 1 20 0 %! Voo A1 GND HiJE .
[FFE, COM i I N A (pbe.x=0)feHiH VDD/2 HiJE. PRI, ZERCH LHEH pbph.x Al
pbdier.x B (k% #5224 B9 oAl FH it Dy gE .

VDD

— 5 VDD/2

GND

R e =
R R =

|

|

F1BIBH H R AL

e s <

TR, =

FI BRI

|
2

T IS K AL

K] 9: fiif] VDD/2 LCD bias & s #t

FE: JEISATE PBO [¥) VDD/2 Thik.
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N PFS123

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

16 Arit# 2% (Timer16)

PFS123 & —/ 16 ALAEMH 403 (Timer16), TR BTk B T R G 4 (CLK) AN TR 2 i
(EOSC). WifmdliikF 4 (IHRC). PEMEMIRZ 41 (ILRC). PA4 1 PAO, —/NZAT 5 88 Rik ¥ mt Sl
I BRI . EIR ) 16 A7 HEEs < i, 1 DA gm AR Tl A s e k=1, +4. +16. +64 W, ihiHE0E
K.

16 it as g b8, THEESAIAA A T LU stt16 $54 ok BEE, T BB f K th T LLRI A 1dtd6 5
LAt SRAM EdEA7EfE4s . WA fE P FE 2 T A6+ Timerd6 M Wisk i, it BEHiE e, Timerl6
A DA 7. Timerl6 BEHUER Q& 10 firos. SPIEE sk H 16 Mot 33 rifr 8 Ffr 15, s Anr bl E7t
WHflR BT B, & AR (74 integs.5 (10 Hilik & Ox0C) -

stt16 command
t16m[7:5] DATA Memory
t16m[4:3] "
% l Idt16 command
\ 4
I(I:-ILRKC M Pre- 16-bit
EOSC U »| Scalar » UP |g=—p DataBus
LrRC (=P X + counter
1, 4, Bit[15:0]
PAO | 16. 64
PA4 '
Bit[15:8] M £ To set
U or interrupt
X > 1 request flag
t16m[2:0] + 4
integs.4

K 10: Timerl6 BitlHE &

8 Timer16 I, Timerl6 [{iEAE LAE.INC SXfFh . A =MSHORE X Timerl6 KIfEH . 28— 24
KK E X Timerl6 HIIS B0, 55 —ANSHURHIRE LI Hids, Sa— NS H0e s OPRiE. T -

T16M 10 RW  0x06
$ 7~5. STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /I #—A"&¥
$4~3: /1, /4,116, /64 Il %= A3%
$2~0: BIT8, BITY, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15  // #=A%%
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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 W80, & 2716 /Mo A= 4 — Ik INTRQ.2=1
Il %%}t 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 k% 240 #1(ILRC), A& AR #$(EOSC), PAO, PBO, PA4 FILL#EE. 274§ tm2c
(IAL[7:41F Kk £ Timer2 (S #h. 0% IHRC {EA Timer2 [ B, 2405 B2, IHRC I Bi{hSR £5% 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 f[4:0], HEh 0 aiias R ER 4t 7 +1~+32 [ThAt. 7E45 AT 4Tas Ll R 45 ds, Timer2 H4h
(TM2_CLK)#i#emr AT 32 f R 3%, DASRAEAS [ B o

8 il PWM E i 4% R REPAT 8 £ BFH 4R/, L F4% tm2ct, EH A AE T DLk B e, 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 FT PWM #2105 Bl (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

0 S PSR IR R SR I 5 LR 50%, MR S AR e, AT LS I R
EHRER=Y + [2 x (K+1) x S1 x (S2+1) ]

Y =tm2c[7:4] : Timer2 AT i mep IR

K =tm2b[7:0] : EIREFAE3BOEME Tkl
S1=1tm2s[6:5] : TimAi#sieE(d (S1=1, 4, 16, 64)
S2 =tm2s[4:0] : ZpHidE (Hikdl, 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
FiH A = 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
AR = 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
AR = 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, $2=0

AR = 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; Ik 8-bit PWM, #7400 =1, Wi =2
tm2c = 0b0001_10 0 _O; I ARG, 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%

Y = tm2c[7:4] : Timer2 Frik i hyE R

K =tm2b[7:0] : bIR%F 7R BERIME (kD
S1=tm2s[6:5] : T ik Efd (S1=1, 4, 16, 64)
S2 =tm2s[4:0] : /AdE (Fakfl, S2=0~3D)

B 1.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0_00_00000, S1=1, S2=0
HH AR = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz
i EA L = [(127+1) + 256] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0_11_ 11111, S1=64, S2=31
A = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz
i E2 b = [(127+1) + 256] x 100% = 50%

B 3:
tm2c = 0b0001_1010, Y=8MHz
tm2b = Ob1111_1111, K=255
tm2s = 0b0_00_0000, S1=1, S2=0
PWM % t 2 i L1
it 52t = [(255+1) + 256] x 100% = 100%

tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_1001, K = 9
tm2s = 0b0_00_0000, S1=1, S2=0
i = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz
i 5 EE = [(9+1) + 256] x 100% = 3.9%
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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%

tm2c[7:4] = Y : Timer2 Frik i h AR
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 (Hidkdl, 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
iR = 8MHz + (64 X 1 X (0+1) ) = 125KHz

i EAEE = [(31+1) + 64] x 100% = 50%

fl 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1_11_11111, S1=64, S2=31
HHAIE = 8MHz + (64 x 64 x (31+1) ) = 61.03 Hz

i Ea e = [(31+1) + 64] x 100% = 50%
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® PFS123

«
«(®
* PADAUK 8 fir MTP Elea | #17F 12 fr BefH= ADC
B 3:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0011_1111, K=63
tm2s = Ob1_00_00000, S1=1, S2=0
PWM i th i FEF
i 2 = [(63+1) + 64] x 100% = 100%
Bl 4.

tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_0000, K=0
tm2s = Ob1_00_00000, S1=1, S2=0
AR = 8MHz + (64 x 1 x (0+1) ) = 125KHz
i E2F L = [(0+1) + 64] x 100% =1.5%

5.9. 11/ PWM %52

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

® [PWMGO — PAO, PB4, PB5, PC2, PB6 G&EMHT LPWMGL %HiE#E PB6 HITEM )
® |LPWMG1 - PA4, PB6, PB7, PC3
® LPWMG2 - PA3, PB2, PB3, PA5 (R TR , PCO, PB5 G&MT LPWMGO %A iE#k PB5 TS M F)

iEVER: 5S-1-S01/2(B) AN 7 4 H A 4H 11 £7/) SULED PWM 4= 2% I ThRE

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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5.9.2. TEHHEE]

PADAUK

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

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 I8N B ) OR A1 XOR 1248112 H T 774 B ANEE & I A SEX HIH 6 3 1. F
Jr ] DLUE A R T GPC_PWM, {# EL i 28 45 R GE 26 PWM S 0% .

wr_pwmgcubh

wr_pwmgcubl

wr_pwmg0dth Pumco

Duty Value
(MSB 8 bits)
PWMGO
wr_pwmg0dtl Duty value
(LSB 3 bits)
PWMG1
wr_pwmg1dth Duty Value
(MSB 8 bits)
PWMG1
wr_pwmg1dtl Duty Value
(LSB 3 bits)
PWMG2
wr_pwmg2dth Duty Value
(MSB 8 bits)
wr_pwmg2dtl PWMG2
= Duty Value

(LSB 3 bits)

Pwmgclk[6:4]

System Clock,
IHRC,
PWMGCK/2,
PWMGCKI/4,
PWMGCHIS, Selector
PWMGCHK/186,
PWMGCK/32,
PWMGCHK/64,
PWMGCK/128
PWM
Counter | 8bits
pper bond
(Ms8) 11- Bits PWM
Up Counter
PWM i
Counter | 2Pits
upper bond
(LsSB)
8 bits
. Compare
& PWMGO
Duty Value Output
Buffer
(11 bits) Control
3 bits
8 bits
€ | Compare
2 PWMG1
Duty Value Output
Butfer Control
(11 bits)
3 bits
B bits
Compare
& PWMG2
|| oupu
(11 bits) Control
3 bits

PWM interrupt request and
Halt Wakeup

PWMO

PWM1 XoR 0
MUX
PWMO
OR 1
PWM1
Pwmg0c[0]
PWM2

112

Comparator

AND

Pwmg0c[4]

AND

Pwmg1ic[4]

MUX .

Pwmg2c[4]

GPC_PWM

MUX| &

GPC_PWM

MUX | g

GPC_PWM

15: #4H SULED =% 11 f7 PWM A& Bl s fifi 444 1%

PwmgO0c[5]

Mux

Pwmg1ic[5]

MUX

Pwmg2c[5]

Pwmg0c[3:1]

PAO

PB4

PB5
Selector

PC2

PB&
(pwmg1!=PB6)

Pwmgic[3:1]

PA4

PB6

Selector

PB7

PC3

Pwmg2c[3:1]

PA3
PAS
PB2

Selector

PB3
PCO

PBS
(pwmg0!=PBS)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

A
OX7FF

Counter_Bound[10:1]

Duty[10:0]
> Time
A
Output . Time
Output Timing Diagram lbetr %M generation

B 16: 11 it PWM 4= 5% 2850 it 5 &
5.9.3. 11 fr PWM ZE BB AR

PWM #iHZE 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]; T4 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]}, %%
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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, RIS PIES B AN IE X PWM . ~Blan -

#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)

{

[[FRFEFERE ‘[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. B, [ 5E A O B PWMO/PWM2 ST 001 17 FTaw .

PWM2

PWMO

L
Dead Zone

B 17: PEERN PWM

2. 14 (5 25 ELINE S SR PWMO/PWM2 8 2 tn & 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 M4 Al GER N ) #ilid A4k, Y8 A TAR IR B A R 2, i F 5 0 20 T B e A= PR Va T
HTERGEHEE MR 5, &I AR S 25, APEET TG SEE N, BIERRE
S B 2 S5 A8 7R wdreset $E 45 & T L.

ME R N, PFS123 B EN I EHETET . BN FEWE 19 fix.

VDD

B E - tser

BEFHAT

& 1 ¥En E AT AL

19: FI B i
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.11. i
PFS123 5 8 M

& ST PAO/PB5
& SR PBO/PA4
& ADC i

& Timerl6 i

& GPC ki

& LPWMG ik

& Timer2 H1iiE

& Timer3 H1iiE

FEAS T SR AT B SR W Aok R S . I D RE O BECAE I AN ] 20 PR . BT A I o IR R
bR ALE A EAIE BRI A S 34745 intrq 8% . e KRS BB RFT DU BT BT BT B% 4 3
A Z, ZERT X 2474 integs FIBCE . I BRI RIE RS #T  engint $58442 8] OF F& =il fi
AT, LARAER disgint 84 (ER4R D #=HE.

TR S B A S, U R A 1 8 sp JR7E. B TR BCRE 16 RIS, MREA sp
fir O RIRHE 0. BEAb, FIATEAE R pushaf 16417 ACC KR 7 17500 [ EIHERE, DA% (8 i popaf 45 4 ¥4 (i
IR S 5 ACC RIBRGZF 7758 o i THER 5 XUR A 865, 76 Mini-C IR, bk B 5 JREE i Fey
eflf. I ARAIRER A7 5 SO BRRERT, F P RS R AR Hukl b,

7¥: H[{E Code Option Interrupt SrcO &% Interrupt Srcl A ] 4h 8 K

Inten.7
TIMER3 event
———¥>|detection Intrg.7
Inten.6 |
TIMER2 event
—P¥{detection Intrq.6
Inten.5
PWMG event Intrg.5
detection
Inten 4 |
event
GPc »|detection| _Intra.4 D—_' Interrupt
— to CPU
Inten.3
event
—’ADC detection Intrq.3
engint/ disgint
Inten.2
. event .
Timer16 detection Intrq.2 Note: “engint” and
“disgint” are instructions
Inten.q
PBO/PA4 event
——  »|detection Intrq.1
Inten.0
PAO/PB5 event
> detection Intrg.0

Bl 20: b rds i) 2 A A AFE 1]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

—H RN, HEA TR
& FEF AN 3R] sp A7 B G I HERRAA it 2% o
& N sp KRN sp+2.
& 2R ESER
& KM hhE 0x010 FREUR — 26454
EHFW RS AR T A, AT DO IS SRR AE A intrg K R AR R

. BfE INTEN 90, INTRQ it &bk AT .

RS FET e e, R reti 8RR FIBEA MR, L EAR TR &
& )\ sp FAEAHE C MR8 B S IR E R P Es
& i sp KHE TN sp-2.
& SRFECEEZNEH.
& [ KIEA KL T WTRT IR OR R4 .

il P35 L BT B AL PR HERR A7 it o A TR T g B, — R ZE A 711, P IR 22 4 i TR
AR PR T AL B, SRR, AL AT pushaf A2 T EE YA T HERRAE i 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 HBEEF

{
PUSHAF Il ZF#EALU FTFLAG #FHFE#E

Il #1458 INTEN.PAQ ZZF/F L8R, WFELRH a LIS INTEN.PAO £Z % 1.
Il 4. 1f INTEN.PAO && INTRQ.PAO) {...}

Il Z1Z INTEN.PAO —E ZEFENES, BLATLIAHEHBT INTEN.PAO, LLITEF B AT

If INTRQ.PAO)
{ Il PAO #JH B EE/F
INTRQ.PAQ =0; /I HAERHEX M1 (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 —AL£855
B & ] BE BRI AL T AL BRI 7, BSFE R AE
POPAF I1[EHE ALU FIFLAG F77#E

5.12. HH5EH

PFS123 47 =AM 5 SCIERAFRES, 70 hl0h: % AR, s o p O s sz IR AR
FEPTAT D BEAR I s AT HIRES, & Hia(stopexe) R AL FER TR i H. CPU fREFAEREIS T LLAREE T AR R
&, FEEA(stopsys) R ARIRE TG 7. B, &S &R E/R T EMEEN R 5 TAE, B
FEARF AR FET R HAR D 5 Ze B (K R g A

5.12.1. B HER (“stopexe”)

i/l stopexe fRALFANBHEE, RARGENEHEH, HRIEKIRG SEPETI S TR JrARH
CPU ZFILIATIES, R, XF Timerl6 iHEas &, WIS MR BHEAZ RGN 8, K Timerl6 {5982 R4F
T AR, MERIEATLUR 10 MY, Bi# Timerl6 tHEEIBE R (B Timerl6 [FIR £ 2 IHRC
B ILRC) o R RS2 A S I, AT DI R GRS 1R H 84T 8 AR SR PRARAS 2 R s :

(1) IHRC #1 EOSC #R¥z#sfitl: HoU®, SRy EH, MR REFZITIRE:
(2) ILRC iz astitl: WIlfR¥F/EH, Ml 525 ILRC B3,
(3) R&Gimsh: f£H, Hk CPU {#1kiz T
(4) MTP fEifi #8551
(5) Timer tH¥#%: %5 Timer tH5a% BB E R 2 G0 b sl FAH S I Bh R 3 s A Bl 45 A, T Timer {5163+
B, B0, RMERRT S (L, Timer &8 Timerl6, TM2, TM3, LPWMGO, LPWMG1, LPWMG2) ;
(6) MR
a. 10 Toggle Mefi#t: 10 TEH FH AR AR (PxC fi7/2 0, PxDIER fii/& 1)
b.  Timer Mafii: WIERTHEES (Timen) R EHEAZ KRG B0, NSRS e ER, KRGS Himi.
c. LU ESmulE. fi b s Ent, FAN#E GPCC.7 N 15 GPCS.6 A 1 K5 Al tbi genme it oh it .
HiFEE: W 1.20V Bandgap 7% H I ANE H T LU 2 Me i T g

LA 17 2R A Timerl6 kM 2 4i A stopexe 148 LI :

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

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

STT16 count;

stopexe;

TimerL6 MWL N 0. ¢ Timerl6 1507 256 /~ IHRC NS, % Soks Wt
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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 LAY IE RS AT AORESE, N T BRARIIRE, BEA ISR HT, FrA ) 11O 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

BENFE BB R EUSS , 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 TS, 1E % e e e 1) K202 3000 4N ILRC KHeh I, A4, PFS123 HRftbifinefgshae, &t
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 I U, R a7 4748 misc.5 R FEMeBERiz(.

5.13. 10 5|

PFS123 firfi 10 5l &R v] LAk s N Bl e, 78 308 25 7748 (pa, pb, pc), &7 /748 (pac, pbc, pcc)
LR 7517 2% (paph, pbph, pcph) . HAH Y451 PB2. PB3. PCO Al PC1 # /i R 75 /7 4% (pbpl.2, pbpl.3,
pcpl.0, pepl.1). B ix 26 5] v B A i 2 e & N\ 2 i 25 AL CMOS i HE 3RS FELAZ 7K o 243 28 5] A A AR
HLALR, 55 BR TR S E B o L an SR P B 1 B AR, — e B E U A, RN
AR, SRER B B SR A S I, TS 10 3 M . 2545], % 6 Judin 1 PAO AL i B %,
21 Bon T 10 P XA

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

X 0 0 [N, BAF ErkE

X 0 1 A, A8 LfidkE

0 1 X A&, BA R (55 g A E sk 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 3| IS vh (X Rk &

PB4 Al PB5 i 5% PB4 _PBS5_Drive K i % 4X 5l HL i Al VEE FLIA -
BT PAS 4, FTHEKI 10 5 HEFMIFERER; PAS i R e Rt G&A QL) - X TFigs
BRI RS S, A ALE 2 (7 7% padier / pbdier / pcdier MRAZEE NG, LARTIEIRER, 4 PFS123 7R
R AR, B ANEIEET LAY RSOk R 88 Rk, ST 75 FRMeEE KRG 51, L2005 B oI
W LA K 5 77 4% pxdier A HF o AR R R, 24 PAO FEAMNSS o 7 51 I , padier.0 B & A, i# 4 pbdier.0
%1F PBO, padier.4 %t PA4 Al pbdier.5 %}-F PB5, #B/& FFEM .
5.14. EALM LVR

5.14.1. Bfr

5l PFS123 EMMERAIRE, —HEMESE, PFS123 MG ai 7 se b s B NERIME: KAEEN
fG, RGSEHRE, BF RSBk 0x00.

KA ERAEAE LVR E47)5, #7 VDD KT VDR CHIEMRIF L) , BIEFE s MEK 9 8 %5 VDD
/NF VDR, B 7 53 KRB 58 N AR AR ES .

KAEEAL, HRERFTHINER SRAM K84 50E2:, WA HT B E S ER VI P aiE b, Toikix
B,
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

A E AN PRSTB 5 ik WDT i fir, Bl i & e o i

5.14.2. LVR EfL

il A% ik i (code option) i AE 2, ARZ ARG LVR AL ST ks, @HELT, EHE
TEEFE LVR ZAL RS, D45 & R ML ARSI A s s, DA L5 5 HLAR e TAE.

5.15. HEH-BFH I (ADC) ik

adcm[4:1] adcc [5:2]
Scalar (R A !
+——system clock \: 0000 : . -
ADCCLK \ 0001 ;
¥ ﬂ PB1
\g___0010 . .X PE2

|
|
|
|
|
|
|
Vin : PB4
N Conversion Voltage : PB5
. |
A/D ! 0 0110 PB6
D VDD . orr |
onverter I | PB?
| ! ! 1000 1
Veer | ! : . ——{X] Pas
« / !
i 0_'_—_i | No 1001 ] Pas
______ - ,
T . PAO
adcrgc [7 ! 1011
l gc[7] , PC1
adcrh[7:0] for high 8-bit data : PC2
adcri[7:4] for low 4-bit data i 1M1
; O . BG1.2V
l

22. ADC HEEHHER

L] ADC B f 8 Moy fras i HACE, EflE:

& ADC il %4745 (adcc)

& ADC 7 5% 2% {7 4% (adcrge)

& ADC B ZFf74% (adcm)

& ADC 4517 f74%(adcrh, adcrl)

& Ui A/BIC Hiri N\ G & f7#% (padier, pbdier, pcdier)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

U1 A& ADC Fe i BERE (1120 3R«

(1) EidFFE aderge BLE S % K

) adcm ZFFAsFL E AD e E 5

(3) padier, pbdier, pcdier 27 {7 #AC B EUGRA 5]

(4) 8T adcc FFA7ARIEFE ADC i N iEiE

(5) @il adcc FF/EAY)A A ADC Bibe

(6)  PUT AD HHIFHG A ADC FEH A0 2 5 LA 5E Ik
addc.6 & & 1 JF/5 AD 4 Jf Hix il addc.6 /2 & 1

(7) M ADC ZFA7 #5251

SibuN
SibuN

5.15.1. ADBHKMANER

N TR AD R RE BEER,  HUA (R DR FLART (Crowo) 06 20158 4 78 HL 3 2525 1y HELUHS (R K RS L 31 2 2%
RHEE AT B N BB & 23 FroR, {5 5 SRBh UL IT(Rs) AN A EER AL TT R BT (Rss) 2 ELIL M
FIHA Crowo FERTAR RIS PABRAETT RAIBEPTA RE 2 Kl ADC Fe BRI 24E 204k f5 5 SR Eh iR
PLR MRS 5 KRS L . i 2 0 U0 DR AE SRR AT, 5 S I0ARSE, BRI, (5 5 SRSh IR ST iR K
E S5 IE 5 AR S BEAROG . JR1L, FEH ARy 500khz T, BHUUE 5 U8 A S R BEPUE A 2T 10KQ.

Voo -
/I\H Ji /x
r V=06V Fss -
: ANXx Ric< 1K1 Rss |
M 1
: X 'WY_:I g c
N c | e — 1 HOLD
I PIN V7=0.6V(]) | leak
2 5.1 pFT T +50nA T = 5.1 pF
= les
Legend Cppy = WABEE
a = BERRES
| leakage = 5| &P IEE R IR R
R IC = W%ﬁﬁ%%ﬁﬂ
SS = ZHFHx
ChoLp = HRIFEE (CHOLD)

23: TR N AR
5.15.2. #“¥SEEHE
ADC &35 5 LR Reg i@ 1L 7 745 aderge WIBL[7TRIESE, HHEMEREHE Voo BiE K H PB1 #M5] .

5.15.3. ADC I 8hik#¢

FEAE ] AD ¥ 2 1T, 6 Z0RR NPTk IS LM AN A5 5 (R RIS (8] S AT 5 225K, ADCLK F I #6060 A2
FEAS TR AR ] .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

ADC HiH i #H (ADCLK) A fig il it adem Zi 77 a% K%+, ADCLK M CLK+1 #| CLK+128 —3tf5 8 ik
TRk (CLK £ A2 44D o T35 5 RERTH TACQ /&2 ADCLK [fJ—/NHeh E 81, ALl ADCLK @475
W EIX— R, i ADC 4 E B2 2us.

5.15.4. FEEBEREIH
A 14 BAME 5 T LA AD Fe4eie £ 13 Sk A 4ME 91 IR B A\ S 5 F1— /> bandgap 25 HiJE 1.2V,
X BB AN G B SONBEAL R NIRE, 38 G ML 2 10 3 T 8 7 S P A TR L, 3 45 A B AR IR R N
[FThee (B 2124 padier, pbdier or pcdier StRAIA 0)

Xy ADC fI (S5 )8 T MBS, ikl 85 SN BB, Bk i 5] .
(1) BN,
(2) KI5 _EhrEp,
(3) it AIB/C w47 4% (padier / pbdier / pedier). 5 B AL N I HEC TN o

5.15.5. f#H ADC
T R FE R PBO~PB3 34 ADC #i A\ 5| 1

B, 2 PRS-

PBC = 0B_XXXX_0000; Ik PBO ~ PB3 fER%IA
PBPH = 0B_ XXXX_0000; Ik PBO ~ PB3 %A 55 47 HiLfH
PBPL = 0B_XXXX_00XX; " PB2 ~ PB3 ¥#A 55 Mzl
PBDIER = 0B_XXXX_0000; " PBO ~ PB3 =¥ A

T—2, ¥WE ADCC Zfidts, n~ElnT:

$ ADCC Enable, PB3; Ik wE PB3 {EN ADC i\
$ ADCC Enable, PB2; Ik wWE PB2 {EN ADC i\
$ ADCC Enable, PBO; 1 wWE PBO {E N ADC i\

T—4, &% ADCM 1 ADCRGC 71788, =UIT:

$ ADCM /16; 1 i 116 @ RS $=8MHz
$ ADCM /s; 1 i 18 @ RGN #h=4MHz
$ ADCRGC VDD

T—2, ZEIR 400us, ~EIU0F:

.Delay 8*400; " ARG E1=8MHz
.Delay 4*400; Il RGN Eh=4AMHz

%4, JHah ADC B

AD_START = 1; Il FFis ADC ¥4
while(!AD_DONE) NULL; Il 4% ADC #:4st 3
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

)5, 24 AD_DONE & HLALI SEHL ADC 25 R

WORD Data; /i WET 4R, 4 ADCRH Al ADCRL
Data$l = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;
ADC tHA] LA H N 5 iEATEH

$ ADCC Disable;
o
ADCC = 0;

5.15.6.  WfAITHE ADC BINEE Vin

T PFS122 ) ADC AREf#FH 1.2V bandgap H %, 1A GEMEH VDD, fEAZHHE (Vrer) « £ 1C
(¥) VDD NAERE R R RS, 2 FHZEA A 1.2V bandgap HUERE, DLHETFEMABRE (Vi) o JREE

LI

Ve / Voo = Nec/ 4096 ....(1)

Vin/ Voo =Nin /4096 ....(2)

Ak Vin Sy ADC B SN AE 51 FE
Vee A 1.2V bandgap H &
Nin A Vin B2 ADC 325
Nec 4 Ve 1% R ADC %%
Voo 0 H 5 18] ) 5 A

4096 3N Vin = Voo I AT EFE ADC 33 (12bit: 222 = 4096)

(2)/(1) AI#3: Vin/Vee = Nin/Nse
FiA: Vin = Nin/ NG *Vac
WA H P FIERIRS (], B VDD AT, SEJ5 B Vin Fl Vee IO, F DASRIERIBRERE Y, 5
AR, EAIFE] Vin 1A
EREMKBIESE, EH 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 IR&#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 | CCGEERE)  ARAKIT, AR L (MRS, @uE s
KT R HERRR R AT AL shift 154 B
0 0 | W/E |z (2) . MAMBREN 1 M ARSOE IS 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 2% 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/EA1
) 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 AR R . 071 5 E

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. FUWTrEREFFEE(intrq), 10 #ik = 0x05

A | WIRE | BI85 ik

WS | Timer3 [ iR, SRR BB EAOIF G E . 011 AESRAGERK

WIS | Timer2 [ iR, RO BB EADIF G E. 011 AEORAGK

/S | LPWMG IR, BUA e ik BAIF s % . 071 ANEDR/ER

/5 | ADC b Wik, AR i EA P BBHEE . 0/ AZRAER

7
6
5
4 - B | HBERE TR, AR AR B % . 01 AEDRAER
3
2

/S | Timerl6 [ R IrEsR, BLALAR EECE EAF BIFEE . 0/1: AZDRAGR

=

/S | PBO/PAA [ iR, tbAr @& i EEAIF G . 0/1: AEORAGK

0 - /5 | PAO/PBS [ iR, tbAr @ i E A G . 011 ANEORAGK
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L
j‘ PADAUK

PFS123

8 fir MTP Rl /A7 12 fir EEfHZ ADC

hr | BisGME | 5

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

#iiR

7-5 | 000 | /5

Timerl6 ik +%.

000: f5H]

001: CLK (RGiHH)

010: &4

011: PA4 R[&EWH (AAMERSI D
100: IHRC

101: EOSC

110: ILRC

111: PAO FR&EW (AN D

Timer16 b4 4.

00: +1
01: +4
10: +16
11: <64

2-0 | 000 | /5

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

N O OB W N P

6.7. SMESERATRT A 1E M A4 (eoscr), 10 Hhk = Ox0a

fir | ¥IsEE | BI5 iR
7 0 W5 | RN IAIR % %. 0/1: {FH/MHRE

R IR T A ik %

00: R4

()]
(6)]
o
o
Pl
i

01: fREXENHLRE, T &R dn ik, . 32KHz
10: FORBNHI, G T AR A, Fl: IMHz
11: wOREh A, & TR Rk, . 4MHz

fREH. TN 0.
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PADAUK

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

6.8. Rl LikIEEFFESE (integs), 10 #bk = 0xOc

L

ALY

]

iR

7-5

TR

P
dm

Timerl6 Wi Z ik .
0: _LFH&iEKR A b
1. FRRZIER T

00

P
i

PBO/PA4 H Wit 2 ik %«

00: b THE AR BRI =K H
01: LAZIERF W

10: N FRZE R Ak

11: /%

00

P
d

PAO/PB5 H Wi ik #%:

00: _TFFZANN B S ARG =K H by
01: ETFF&ifRA T

10: FRERZiE R AT

11: fRE

6.9.

o 0 A B NE L& 7783 (padier), 10 Huhk = 0x0d

{0A

BIsHE

w5

Ejt1pa)

7

1

H

dm

{fRE PA7 U NI Fi4. 1/0: B I/ 15
4 FH A AR 3 2% BB, 2 AT N O B IEFEHL . I SRIXANM N 0, PA7 MIRNEE K
MR R4St .

pini
dn

{fifE PA6 FU i NI Fi4. 1/0: B/ 15 H
244 FH A AR 3% 2% BB, 2 AT O B IEFEHL . I SRIXANMZ N 0, PAG MIANAE 5k
MR R4St .

pini
dn

{fi5e PAS B NI i Fi44. 1/0: B/ 15 H
SN 0, PAS TCIEMLlE RS

P
d

{HRE PA4 HUri N . MR AR gk . 1/0: B/ 5H
2 PA4 1EN AD S NI, AN O AT ARG IEFE . AR XM Eh 0, PA4 A BE FH Sk i
MRS, HHIER A WER,

pinl
i

{fifE PA3 B NIl Fi4. 1/0: J8 i/ 15
2 PA4 1EN AD S NI, 247N O AT ARG IEFEE . X M7 0, PA3 TIIASE F Sk i
IR

fRE.  CEWE 00)

pinl
i

fihE PAO Hoy AN . MR AF AR g R, 1/70: B [ =/
2 PAO 179 AD BRI, 2405008 0 AT EARGIEFERL . A RaX M2 B9 0, PAO IIANEE
KMelE 248, It HAZH PG K.
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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

AL | PISGE | B8 #R
ffifit PB7~PB6 Ui AN FIMeiEH/E, 0/1: 1 / BH
7-6 11 W5 | 24 PB7~PB6 1E A AD $it NB, IXEEALE O Al LA IR L . 43 645 FI, I 88 5] HIf e i 1)
RE L H
ffifie PB5 v N ML R Wk, 1/0: B 1 5H
5 1 HE | 2 PB5 {E N AD BRI NET, %0215 0 AT LR Ik FE L . WX AN 158 0, PBS MIAREH ok
Mg R4, JF HAE R .
{5t PB4~PBL £ Fi NI 4. 0/ 1: 15 1 B H
4-1 | 1111 | H'5 | ¥4 PB4~PB1 {F A AD i A\, IXUEA715E O AT AR IR HE . 24 05 A A, 3K 2 5] A0 g ot 2 1
RE BT H .
ffiGE PBO 0 N . MR Ak, 1/0: BH 1 15H
0 1 HE | 24 PBO/FA AD BRI, %A% 0 Al LR IEFE s . nRIX AR 0, PBO MIASAE A K

Melig 248, JF HAFHI kg K.

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

AL | WIsRME | BB 9%
7-4 - RE
ffige PC3~PCO Hurf NAIeiift. 0/1: =M 1 JBH
3-0 OxF HE | X4 PC2~PCL {EA AD % \B, Xyt O B LARF IEIR L 240 5 0s F I, 5| i oh

BE = -

R HEMREIESE 9.2 7).

6.12. 3% 0 A BIEFFEe%(pa), 10 bk = 0x10

A | ¥IsGME | /5 iR
7-0 | Ox00 | B/ | BHEZFAF4s 000 1 A,
6.13. ¥ O A 3587788 (pac), 10 H#ihk = 0x11
A | VIsRME | /5 iR
i 1] A 5 1) B3 A7 2 o X B B A7 2 A TR S S 1 A RN FE N 1) 5 B A A B it A X 0/
7-0 | Ox00 | /5 | # N/

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

6.14. 30 A _EhiEH| & Fes(paph), 10 #ihk = 0x12

A | ¥IsRME | BI5 iR
e [T A ERAE R A AR o XSS A AR A FR A b e A AN R S
7-0 0x00 | /5

0/1: 15/ H

6.15. ¥t 1 B 3 F 745 (pb), 10 #uhtk = 0x13

L

LG

=]

#iR

7-0

0x00

5

B A A7 A )3 1 B
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.16. % O B #=H] %788 (pbc), 10 #ibk = 0x14

fr | BIsGE | S5 HiR

B 1 B Y A Ar A o XA AT AR AL FHOROE S 1 B A L AR 51 A0 R i A ASE iy b A

7-0 | Ox00 | ¥uH
0/1: iy N/

6.17. 3w 0 B bzl aF 74 (pbph), 10 Hudk = 0x15

fir | ¥idelE | BI5 jiip)

B B LRl A7 A . XA AP A R AR b 1 B R RL 51 B

7-0 0x00 | /5 -
0/1: f=HIEH

6.18. ¥ 1 C & F4%((pc), 10 Hihk= 0x16

fr | ¥idafE | /5 ik

7-4 - - R

3-0 | Ox00 | /5 | BHEZFAF4Mum I C.

6.19. 35 A C #=HIFHFS (pcc), 10 Hikk= 0x17

fir | ¥gR1E | BB R
- - | RE.

B C P AP A7 & o IXLL AT A7 A2 FIROE S 1 B AN B 14 51 B Ay A A 2 s H A

3-0 | Ox00 | /5
0/1: %N/

6.20. 3 0 C _Ehr=fHlEFFa%(pcph), 10 Hihk= 0x18

hr | WIgEME | 5 R
- - |[RHE-

B C _EHr il ey A o o XL AT A7 a8 P ORAZ ] _E vy i 1 C RN RZF) 518

3-0| Ox00 | /5 -
0/1: f=H/EH

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

fr | WIERME | w15 iR
7-4 - - |[RHE.
BE/5 | w1 PB3 g frds. 0/1: {=H/)a A
2 0 B/E | will PB2 FHiZifrde. 0/1: 1=H1/)a
1-0 - - TREd .

6.22. #iz 0 C FhriZmlar 728 (pepl), 10 Hikk= Ox1a

hr | WigeME | /5 iR

7-2 - - | fREH.

B/ | wd PCL FhiafFes. 0/1: {ZHIEA

B/ | wid PCO NhiafFes. 0/1: {=HEA
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PADAUK

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

6.23.

ADC 4] & % (adcc), 10 #ilk = 0x20

L

BIsa1E

5

HiR

7

0

B

JaH

ADC Iffe. 0/1: {E=H/IEH

6

0

B

ADC
o

et AR L
‘1" KW ADC D&, s HRsek.

0000

B/

IEERE.  LUT 4 A HSRiEFE AD B A AE 5 :
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1111:
Hiil:

PBO/ADO,

PB1/AD1,

PB2/AD2,

PB3/AD3,

PB4/AD4,

PB5/AD5,

PB6/ADG6,

PB7/AD7,

PA3/ADS,

PA4/AD9,

PAO/AD10,

PC1/AD11,

PC2/AD12, (ICE I& PAL)
(J@i& F) Bandgap 2% HiJE

TH

. (50

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

fir

ALY

G

Hiid

7-4

RE (50 .

000

ADC
000:
001:
010:
011:
100:
101:
110:
111

R e i 4 «

CLK (R&GER#I) + 1,
CLK (RZGER#) + 2,
CLK (R&GR#H) =+ 4,
CLK (RZGH %) +8,
CLK (RGr4) + 16,
CLK (ARGl +32,
CLK (RGiN4) + 64,
CLK (R&R#f) + 128,

TRE .
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PADAUK

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

6.25. ADC Hfhigs R Fa8(adcrh), 10 Hilk= 0x22

L

AEGYER

5

HiR

7-0

Rk

X 8 AN A A /e ADC #e 45 RIIN[11:4], FFAFA AL 7 & ADC Hedf 4 I B s

6.26. ADC {KALZRFHFEE (adcrl), 10 bk = 0x23

fr | WM | BB Hiik
7-4 - Hige | X 4 AN HEf7 2 ADC B #4551 (1)47[3:0].
3-0 - REd .
6.27. ADC 37| & 172 (adcrgce), 10 bk = 0x24
fL | WIMRME | /5 iR
ADC 2% ik :
7 0 HE | 0: Vop
1. AMB5IE (PBL)
6-0 - | fRE
6.28. Z TR (misc), 10 Hihk = 0x26
L |WIBRME | BRIB HiR
7-6 - . (50
PRI RE . POEMEE TR EOSC xR AN K
5 0 W5 | 0. IEFMEE. MR A2 3000 4N ILRC B8l ORI BRETFHL .
1. P, PREEES (] 45 > ILRC 4
f#ifit VDD/2 LCD bias &A= R3S
. 0 A= 0/1: &/ H)a (ICE RNAESZHT#40)
1% Code Option A %4 LCD #ith, {H MISC.4 %A ¥y 1, N7E IC ik /& ikt VDD/2
bias, {H{jENIERTLL, AP IS AA .
3 - TR o
) 0 nE 5 H LVR IjJHE
0/1: JFjal 15H
B 1A BB S e ) 8
00: 8k ILRC k& 1
1-0 00 W5 | 01: 16k ILRC 4 EH#A
10: 64k ILRC 4 )&
11: 256k ILRC 4 &
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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 0 BE/'5
> AUk EONE M, 3 RN S E AR N A SR e s, BB IR TR R
ERS &t
6 - R | 0: BRI < fidA

1: IERiAN > AN

PP LR BRI 45 B2 i TM2_CLK RAESH .
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: #F 1.20 V bandgap % Hi & (A& H T LL i 88 el ) g
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% thiﬁ%ﬁ%% %E& 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 HAASHFD

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 & 43 425 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 ( EFHY

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 i 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 i)

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 7% LUAICAL 27 A7 #3 [ME A6 Z1US 75 LPWMGO (5 7% LU AL a7 A7 48 Tl

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

6.44. LPWMG ¥ ERRIKALEFFFEE (Ipwmgcubl), 10 Hilik= 0x45

fr | ¥gRiE | BRIB Eiiip)

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

5-0 - - R

6.45. LPWMG1 #&#I%F5% (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 LHZEHEAEFFE (Ipwmgldth), 10 Hidk= 0x48

hr | WtRE | BB iR

=24
7-0 - RE | LPWMGL L E. £2[10:3].

4[]

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

fr | ¥R | =I5 iR
7-5 - A5 | LPWMGL 5% E. £7[2:0].
4-0 - - RE .

R LPWMGL 575 A B A2 (B L A B 7 LPWMGL 5 75t B 728 2 il
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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 2 15 Sl -
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

R LPWMG2 575 A B A2 (B LA B 7 LPWMG2 525 HL i B 728 2 Bif
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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&

©Copyright 2023, PADAUK Technology Co. Ltd Page 82 of 104

PDK-DS-PFS123-CN_V003-Dec. 27, 2023



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%]

Idtabh

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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o PFS123
L
v [
j PADAUK 8 fir MTP Zlsa |/ M 12 firs=fH= ADC
[dtabl 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;
48, a « {bit7~0 of OTP [index]};
ZmbrEs: [Nl z [NJC  [NJ AC  [NJ ov
a1 .
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 {RfFTE%H4 RAM (LSB)
mov a, ha@TableA; /I $R{H4E ROM H ) TableA (MSB)
mov hb@ROMptr, a; /I {rRf71E%t4 RAM (MSB)
|dtabl ROMptr ; Il 1% TableA LSB % ACC (ACC=0x34)
TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;
ldt16 word ¥ Timerl16 1) 16 {7 i+ 5H{H & # ] RAM.
. 1dtl6  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;
7R, 16-bit timer «— word
ZRmatrELs: Z: A%, C: [A%], AC: [A%E], ov: [47]
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 #3%) T16val (MSB)
stt16 T16val ; Il Timerl6 #JiH{t 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 ; Il & X —4> RAM #&%}
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.
Hltn:  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 £\ 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]
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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;
LM brES: Z: A, C: [A%], AC: [A%E], ov: [A4]
. A :
.romadr 0x10 ; I W AR S FE N T ik
pushaf ; 11 ¥ BI04 R R ARE HIR S Z5 A7 2% 10 TR B HEAR ATt 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 | ¥ ZEIMEMFEHEQ2 (MDA RAM
Fltn:  mov  MEM, a;
ZH. MEM<— Ta
ZwmatsEf: 2. [A%] ., C: A%, AC: [A%], oV: [A%]
S A5 «
mov a, Oxf5 ; /I ACC is Oxf5
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 0xf5
nmov a, ram9 ; /I ram9 is 0xf5, ACC is 0x0b
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.2 HAREBHHKES

add a, | KL EDEE S RINERAEIN, SRS IS RN B .
Fln:  add  a, OXOf;
5. a«—a+0fh
AR AL Z: [ZZsgm) ,  C: [=Zgml] , AC: [%Zm], OV: [5%Zin]

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;
ZH.  MEM<— MEM+C

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

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

Fln: nadd a, MEM ;

8 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&]

©Copyright 2023, PADAUK Technology Co. Ltd Page 88 of 104 PDK-DS-PFS123-CN_V003-Dec. 27, 2023



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;

459, 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,b4,03,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)
SRR 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,b1,00,0) — 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;

45%:  a(b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,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,

. or  MEM, a;

4Z5%: 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

S bsEA: Z: [3Zsm) ,  C. [A%], AC: [A%], OoV: [A4]
xor 10,a ZINERA 10 AT XOR, RICLE KT 10 FA75%.

Flhn:  xor pa,a;

45%: pa<—a’pa; /lpajtportAGEZAE

S 2 [A%], C: [A%], AC: [A%], oV: [4A%]
xor a,M RINERA RAM $UAT2 5 XOR, SR 5045 RARAE 2 R nds.

4. xor a, MEM ;

4% a<—a”RAM10

ZRmpbsES . Z: [=Zm) , C. [A%], AC: [A%], OoV: [4A%]
xor M, a ZUIN#F RAM #4725 XOR, 4R 545 RA~-17EH] RAM.

. xor MEM, a;

. MEM <« a”*MEM

SZREIbR SN Z: [Zm] , C. [A%], AC: [A%], OoV: [4A%]
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PADAUK

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

not BMERPAT L AMBIEE, 25 RAE B .
flin:  not a;
ZEH, a— ~a
TR brEL: Z: [%Em], C. [A%], AC: [A%], o0oV: [4A7%]
I FH e«
mov a, 0x38; //ACC=0X38
not a; /I ACC=0XC7
not RAM $AT 1 #MBIE 5, 25 FfE RAM.
Fl:  not MEM ;
R MEM «— ~MEM
TR brEA: Z: [%Em], C:. [A%], AC: [A%], o0oV: [4H7%]
IAZENER (TP
mov a, 0x38 ;
mov mem, a; // mem =0x38
not mem ; /I mem = OxC7
neg SINEAT 2 AMLISH, 45 RIBAE RN .
Flin: neg a;
. a<—alf) 2 #MY
ZRmmbRENM: Z: [=sgm) , C:. [A%], AC: [A%&], ov: [#AE&]
N A
mov a, 0x38; //ACC=0X38
neg a; /I ACC=0XC8
neg RAM $UAT 2 #MZIZ5, 45 FIMTE RAM.

Fltn:  neg MEM:;

ZE%. MEM — MEM f# 2 %Y

ZRMbEN:  Z: [ZFm] , C: [A%], AC: [A%Z], ov: [4%E]
87 FH 451«

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]

mov a, 0x38 ;

mov mem, a ;
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;

e
-2 Z: T

e B gefl RAM [ 25 .

S F(MEM - a),

S2EY
X

FHe B bR EAL Flag.
ﬂ@j ’ C: |T

=

PN =Y
X

25,
XS

urﬁ‘lj ’ AC: |T urﬁ‘lj ’ oV: IFXE}[]@J

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]

10.n 10 EAL N $7 5 AL o
Blhn: setl pb.5;
48, pPB5=1

M bRENL:  Z:

setl

[AA2]

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

10.n 1O AL 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 #ifti4s 10.0;
24 10.0 IR, 10.0 Bl ## C;
[A22] z

[%sZm] ¢ [A%)] AC [A%] oV

setl pac.0;
setO
swapc
setl

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

I ¥ E PAO N H

/I C=0
Il % C4% PAO (Li#EfE) , PA.0=0
/Il C=1
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PFS123

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

swapc  pa.0; Il % C %5 PA.O  (fi#EfE) , PA.O=1

MFYEH 2 GESHND

set0 pac.0 ; Il WEE PA.O 1E NN

swapc  pa.0; Il 5k PA.O PME%: C (f7#4E)

src a; Il 8 C #r4h ACC KB 7

swapc  pa.0; Il $% PA.O {H% C (hr#Rf(ED

src a; Il EEE C BAréhy ACC KL 7, E—A> PA.O KM% ACC HIfiL 6

set0 M.n

RAM KA N #4 0.
. setd MEM.5;
4. MEM 2550
bR Z: [A%], C: [A%], AC: [A%E], oV: [44]

setl M.n

RAM KA N #4 1.
. setl MEM.5;
8. MEM/{i5AK1
ZRMEtrES: Z: [A%], C: [A%], AC: [A%E], ov: [A%]

7.6. FHEBHEKES

cegsn a, | P Bongs 5or EDEGE, W e FE R, BBk N — 4. BEMRHSAEL (a<«—a- ).
4. cegsn  a, Ox55 ;
inc MEM ;
goto error ;
459, fB1n a=0x55, then “goto error”; 751, “inc MEM”.
MR ES . Zo [Zggm) ,  C. [%sm] , AC: [Z#gm], OV: [%Z#m]
cegsn a, M L 2nes 5 RAM, B2 M FEN, BBk F—384. mEMSEE (a « a- MHIFE.

f4n: ceqsn  a, MEM,;
58 R0 a=MEM, BN —MES

MR bREN:  Z: [RFgm) ,  C. [RFm] ,  AC. [%5gmi] ,  OV: [35¢mi]

cnegsn a, M

Pt R IN28 A1 RAM (4, W RAHERBEE T — %484, AN T S@ « a - M)
fl4n: cnegsn  a, MEM;
i R a#MEM, BEEI N %484

XYM EA:  Z: [REW] , C:. [%EmW], AC. [%Eml, OoV: [x%m]

cnegsn a, |

P AR AL B A, R A SRS T — &4 st 5@ —a-1) .
Bln:  cnegsn  a,0x55 ;

inc MEM ;

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

2R i a#0x55, #AJ5 “goto error”; 51, “inc MEM”.

REMPbREN: Z: [%FW] , C. [%Fml, AC: [ZFmW] ., OV: [XHil
tOsn 10.n WmA 10 KHRENMZ 0, Bhid T —1ME4.

Blhn: t0sn pa.5;

i W PAS 2 0, Bhid F—1ME4

MM ES: 22 (A%, C. [A%], AC: [A%E], ov: [4%E]
tlsn 10.n Wi 10 s iie 1, Bt F—44.

Flt: tlsn  pa5;

i R PAS 2 1, Bhid N84S

SRR ES: 22 (A, C: [A%], AC: [A%)], ov: [4%]
tOsn  M.n W RAM KIfe A2 0, Bhid F—"1NE4

BHn:  tosn MEM.5 ;

ZE3: S MEM KIAL 5 52 0, Bkt F—M4E4.

ZmbsEA: Z: [A%],  C: [A%], AC: [A%E], OoV: [4A%]
tlsn M.n W RAM BfeEhi g 1, Bhid v —"1ME4

BlHn:  tlsn MEM.5 ;

ZE3: W MEM KIAL 5 42 1, Bkt R —AME4 .

ZRMMbRES: 22 (AT, C: [A%], AC: [A%)], ov: [A%]
izsn a FhnEin 1, #RINESFEL 0, Bk T —/ME4.

Blln:  izsn a;

i a « a+1, #a=0, kit F MRS

REMbREA:  Z: [REmW] , C:. [%¥m), AC: [=EWil, oV: [%ni]
dzsn a FINEI 1, = RMEFEZ 0, b —1EL.

Fltm:  dzsn a;
8. a « a-1, #a=0, BT T —1MEL.

SRR EL: Ze [%Fm) ,  C. [%ml , AC: [%Fm] , OV: [
izsn M RAM i 1, # RAM HiEZ 0, Bkid F—14M 484

Fltm:  izsn MEM:;
ZH. MEM — MEM+1, ¥ MEM=0, kit TF—1154.

R EAL:  Z: [%ZFm) ,  C. [%=Fml) , AC: [%Em], OoV: [
dzsn M RAM % 1, & RAM HifE2 0, Bkt F—"1 4.

Wtn:  dzsn MEM;
2%, MEM « MEM-1, ¥ MEM=0, Bkid F—"7P1E4.
2

S bREN:  Z: [3Fma) ,  C. [RFm] ,  AC: [%mi] ,  OV: [3n]
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L
j‘ PADAUK

PFS123

7.7. REGEHKKS

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 FERFRE AL, Hhhb AT DU A A A AT — Mk .
. goto  error;
g5, BB error FFAkSEPAT IR
MR EN: 2o [AE], C: [AE], AC: [A%E], 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]
TR brES: Z: [A%], C: [A%], AC: [A%E], ov: [A4]
reti AT IR S5 R ik [0l B SRR T . EXTRAPITZ )G, AW ashiE .
Bildn:  reti;
TR ES: Z: [A%], C: [A%], AC: [A%E], ov: [A4]
nop AR TE
flin:  nop;
il WA
ZRembsEN: 2o [A%E], C: [AE], AC: [A%E], ov: [4H%E]
engint FOVF AR A W
4. engint;
R, thrEORATIE R FPPO,  DAE iEAT b AR 55
ZRwbs S Z: [A%),  C: [A%], AC: [AE], oV: [4%]
stopsys A4Gi1E L.
. stopsys;
gER. EIE RGN B RSt
ZRmbs Sz [A%), C: [A%], AC: [AE], oV: [4%]
stopexe CPU {1k, T R #n i sRak 2 TAE I f i : (H2 RGN Bl g5 A LA 45 Thfe.
filin:  stopexe;
g ATERGRBN, HEI IR R G A LA
ZRMAREN:  Z: [A%E], C: [A%E], AC: [A%&], ov: [4H%]
reset

HALBA BB, Histr i 5 S A A .

filn:  reset;

il FAIEA R

SHWWbE S 20 [A%D,  C: [A%], AC: [A%], OoVv: [A4A%]
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o’ PES123

«
(¥
[
{® paoauk 8 fiz MTP BUSLH B 12 fireff= ADC
wdreset BAOLEH.
Bltn:  wdreset ;
g GMETN
ZrombrEs: Zo [AE], C. [A%Z], AC: [A%F], oV: [A%]
pcadd a H 8 AR T v B in S as 2 N — M ET UG .
.  pcadd a;
&R, pc «—pc+a
ZrembrEs: z: TA%], C: [A%Z], AC: [A%], ov: [A%]
. F i
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errl;
goto correct ; I Fra6 ek
goto err2 ;
goto err3;
correct: Il BeE)ix B
disgint AR AR T
4. disgint ;
gh S 53 FPPO [ R T Bk A £44F, okt Ay o b I 2%
ZRMAsEN: 22 [A%E],  C: [A%E], AC: [A%&], ov: [4A%]

7.8. BLPATARILRIR

2 /N EHA goto, call, idxm, pcadd, ret, reti, Idtabl, |dtabh
2 N JE SR S .
- ceqgsn, cneqgsn,tOsn, tlsn, dzsn, izsn
1A AN
1A FoAt
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& PFS123

')” PADAUK 8 fiz MTP ZIsg R 17 12 firEafH=( ADC

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 IO, a - |- 1-1] - [ldtl6 word -l - -] -
sttl6 word - | -1|-1]- [idkm a,index| - | - | - | - |idxmindex, a -l - -] -
xch M - | - 1| -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 Ma 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 -] -|sra -|Y ]| -] -|src a -l Y | - -
sr M - 1Y | - src M -1 Y | - - |sl a -l Y ] - -
slc a - Y| -] - sl M -lY | -] - |slc M -l Y | - -
swap a - - - - land a,l Y | - - - land a,M Y | - - -
and M, a Y | - - Jor a,l Y | - - | - Jor a,M 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 | - - - |lneg a Y | - - - |[neg M Y | - - -
comp a, M Y| Y |Y]|Y|comp Ma Y| Y |Y|Y|set0O 10.n - | -
setl 10.n - | -] -1 - |set0 M.n - | -] -1 - |setl M.n - - - -
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 10.n - - - -
tlsn 10.n - - - - [tOsn M.n - - - - |tlsn M.n - - - -
izsn a Y| Y]|Y|Y]|dznh a Y|Y|Y]|Y]lizsn M Y| Y|Y|Y
dzsn M Y|Y|Y]|Y |cal label - |- | -] - |goto label -l - -] -
ret | - - -] - |ret - -] -] - |reti -l -] -] -
nop pcadd a - | -] -] - |engint - - - -
disgint - | -] - | - |stopsys - | -] - | - |stopexe - - - -
reset - | - | -] - |wdreset - | - | - | - |ldtabl index -l -] -] -
Idtabh index -l -1|-1]-|nmov Ma -l -|-1]-|nmov aM Y| -|-1-

7.10. hrsE X

RAM A7 & AN IE AT Hukik 0x00 1 Ox7F .
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PFS123

[
papauk 8z MTP BIS /#1712 firFEBfHE ADC
FEFFi% i (Code Options)
EE I iR
Securit Enable MTP W&, FEFAS VR
ecurity —
Disable MTP WA, F27 AT AR sz
4.0V i## LVR = 4.0V
3.5V ## LVR = 3.5V
3.0v ## LVR = 3.0V
2.7V ##E LVR = 2.7V
2.5V ## LVR = 2.5V
LVR
2.2V ## LVR = 2.2V
2.0V % LVR = 2.0V
1.8V % LVR = 1.8V
_ Slow WZHLE AL HIH twoe H tsep
Boot-up_Time X —
Fast WSHE 415551 twoe F tsep
PA.O INTEN/ INTRQ.Bit0 J5H PA.O 1§
Interrupt SrcO
PB.5 INTEN/ INTRQ.Bit0 J5H PB.5 Hil#t
PB.O INTEN/ INTRQ.Bit1 J5 4 PB.0 I
Interrupt Srcl
PA.4 INTEN/ INTRQ.Bit1 5 H PA.4 ik
_ Normal PB4 & PB5 UXzl/ #EHIL(IEH)
PB4 _PBS5_Drive -
Strong PB4 & PB5 Izl #EHLA (58) (FHEAEAILED
All_Edge PUARERAE b TR B AR 2> ik b
Comparator - - -
£ Rising_Edge | LLALESAE bR 2 fil ik v iy
ge
Falling_Edge | LLEZ#R{E T BRI 2 i &
Disable LA AN 40 PWM i th
GPC_PWM ‘ - — :
Enable ELEL g o2 A 30 1 PWM St (1 ELB AR 3R
16MHZ 2 lpwmgclk.0= 1, LPWMG i} 4§ = IHRC = 16MHZ
PWM_Source M2 % lpwmgclk.0= 1, LPWMG I} 4§ = IHRC*2 = 32MHZ
(ICE A3ZHp)
16MHZ 24 tm2c¢[7:4]= 0010, TM2 i 445 = IHRC = 16MHZ
24 tm3c[7:4]= 0010, TM3 45 = IHRC = 16MHZ
TMx_Source % tm2c[7:4]= 0010, TM2 K485 = IHRC*2 = 32MHZ
32MHZ %4 tm3c[7:4]= 0010, TM3 K48 = IHRC*2 = 32MHZ
(i BB ASHR)
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L7 PFS123
! I
§® pavaux 8z MTP ZUSH HL# 12 firafEst ADC
EE bl #hid
5 Bit 4 tm2s.7=1, TM2 PWM 5 5E 6 fif
| 2 tm3s.7=1, TM3 PWM F5fE 2 6 fiL
TMx_Bit 2 tm2s.7=1, TM2 PWM FEfER 7 £
7 Bit 2 tm3s.7=1, TM3 PWM F5fER& 7 £

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 EABTHIARS, Vin 5 Vil AR, S R SREA, 15ESF Vin 5/ME, Vil i85 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, XN EALIA 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 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

(6) PAT il PA6 1E AN i AR 7 2% o
& PA7 Al PAG &5 NI .
& PA7 Al PA6 W _E iy HaPH I R M
& /il PADIER #if7#%6 PA6 fll PAT B NI -
@ EOSCR ZFA7-#4 VL [6: 5] B XTI (1 it (A H% 3 7 A0 2% «
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

< 01 : &M, flln: 32KHz
< 10 . S, #il4n. 455KHz. 1MHz
> 11 . =S, #l: 4AMHz
& % E EOSCR.7 =1 Ji [l fiAdR % %%
& M\ IHRC 2k ILRC V)#:3] EOSC, #4:Hiilk EOSC & ER -

VR ES DAY EE PMC-APNO13 Z W%, R &R SRR % . W B i SRR 2 10 i =
Ak, FHAAET. PCBIBEFIRH IR . 8i/E PCB WA /A& RS R, i 18R eloAR
EIRTEO, WA AT,

9.1.2. il
(1) W ThRRm—Bob IR R
HBR 1. WOE INTEN F474%, JF8 7 Zm S i34 .
B 2: 1ERR INTRQ HA7a%.
B 3. EREFET, H ENGINT #5401 CPU It i This .
WIR A i, RIS, BEANTETART .
ARG MR HAT R, RE R
* fEEFRF T, A DISGINT 484 51 i ki
* PR TR AL FRR, AT PUSHAF 54 KR4% 77 ALU F1 FLAG 2715 2 5¥s
HAE RETI 20, 16/ POPAF #5488 i . — RSB T:
void Interrupt (void) /I HlrkAJE, PR F R
{ Il ABEN DISGINT [HPIRAS, CPU ANa %52 Hh i
PUSHAF;

POPAF;
Y}/ RGHEAN RETI, HEHUT RETI 5254 BB E 2] ENGINT [FPIRES
(2) INTEN, INTRQ A YIUGE, FrC Bl A rar, — @ ERYE 75 2w 5UE -
(3) HH4L 10 DA TR, & 41 L i1 (code option)H 1) Interrupt SrcO AT Interrupt Srcl B 5E X M 1 H i
S, ERE S EAs inten /intrq /integs KiEHF 10 511,

9.1.3. RGBT
FIF CLKMD 7748 v V) R Gl B0 o (HOAT0F =, AN A 7E )4 22 G i Bh J5 1 8] i 380 R I Syl 5% A o 30 4 -
M A BERED) 2] B B AR, RiZJeH CLKMD ZR 728 KRG 20R, ARG HE CLKMD #2577 A

I B YRR 5 25 o
& . RGEH4EP ILRC 13 IHRC/2
CLKMD = 0x36; /I )3 IHRC, {H ILRC A% disable
CLKMD.2= 0; I BEB AR OCH] ILRC
& RME: ILRC P)#: 3] IHRC, [FKICH] ILRC
CLKMD = 0x50; /I MCU £:%E81
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LIN PFS123
'j' PADAUK 8 fir MTP ZIga /177 12 fireafH=( ADC
9.1.4. 1M

EITHERVCATT, HEEF AT ADIJUST_IC +, B E TR, FEMRAET TN, FEFIEEST . 24 ILRC

KA, B IR

9.1.5. TIMER %$

H¥E $ INTEGS BIT_R B GX2 IC BRME) , HBE T16M %8s BITS P2 2By, 45 T16 40 0

TFaE , WIEE— kR W R AE 403 0x100 &4 (BIT8 M O 3 1) , 2B kWA TTH43 0x300 i &4 (BIT8
MO F 1) . FFLLE BIT8 /&it%k 512 kA k. iiER, WRAEF K E B4y T16M i3 %fE, W —k
it BITS M0 A% 1 i &4

WHREE $ INTEGS BIT_F (BIT M1 3 0 filik) 1 Hikw T16M tHE#s BIT8 A Ilr, W T16 144

OB EE] 0x200/0x400/0x600/ ... B A Al . PP E INTEGS A& A I, BiGiEEEFER.

9.1.6. IHRC
(1) HRC MRIE#RAEZ T writer e BE4T /.
(2) BN IC ¥R OS5 2 H ek COB AR 4, 2% IHRC ISR AE — . Al
RHPRTIEIC & FXEEM R, #ixt IC #H47hesk, MJaHE B FBEA R, WA REid & IHRC AR
AL RS G L. BRI R S g — 1k,
(3) MMEDLE T KA P 2MEH COB #3, o &R R AT MEMNRE: (QTP)I . A N A1 kKAt
AT FRIER HH A P 1 1 £ B o
(4) H AT H S 23T — kMR R, 03T IHRC /Y H bR 5 0.5%-1% 4 45, 233 )5 IC 1) IHRC
A TR H AR E .
9.1.7. LVR
LVR 7K~V BE B AR R P g eI 12047 o 8 FH 38 DA 2045 & 50 F AL AR AT A F s F R ORIE#E LVR, A RELL S A
HlaE TAE.
N A ARSI . IR R A LVR K38 i
SYSCLK VDD LVR
2MHz > 2.2V > 2.2V
4MHz > 2.5V > 2.5V
8MHz > 3.5V > 3.5V

#7: LVREES%
(1) AFEHIC EHESNE, ®ELVR (1L.8V ~4.0V) A oH%.

(2) AT PAEE 271728 MISC.2 4 1 LVR %M, {E LI N Voo AR AR TAF B L L, 0 IC 7] RE T4
ANIEH

7E48 H I stopexe I HLEE S stopsys &, LVR LIRETCRL
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LIN PFS123
'j' PADAUK 8 fir MTP ZIga /177 12 fireafH=( ADC
9.1.8. BEEHE

%8 ] 5S-P-003 #E4Tke5% . 3S-P-002 5L B (I BEsR 28 B R 3 Fbesk PFS123.
Jumper &z KGR A B VLR, 3ERE jumper BT,
T8 P A Sz B i LAz 6 LA R P A e s =X

3 BE AR I

=

& e
®  HIER IC, JRAEREARA IC H R EOE R T LR .
® &k (MCP) IC, {HE5 PFS123 G IC LIt AL T RGN, A 28] LUF B 7 4

FiE R B R %A
(1) VDD %7 7.5V, i RKAt4s s ik 4 20mA.

(2) PA5 T 8.0V,

(3) HAhkest5I I (GND B&4h) 2T VDD,

HEERIR:

® 7 handler EX} IC #ATHRR, EF LR APN0O04 & APNO11 HIFEZR#ELT .

® PR A FIRRTI, BT HRITESENES IC EHSE WK VDD Al GND Z [H3%E#: 0.01uF B,
. EVISEERE 0.01uF L EMHBE, PAaRmEsil=rEeT.

R s oS
& VR

®  {Efubesk (On-board Writing) , fE A1 FER J2 ZHAF A LT FUR IR, AN St BLR R 772
HSHBAEMERE T VEA B .

® 5 (MCP) IC, H5 PFS123 &1 I1C RItHEASH LA N HERIR, A SHHHI DR B R 4.
PR B 5 TR =X s R 2%
(1) VDD %7 5.0V, T RAhes Bt i e AT IA 2] 20mA.

(2) PA5 ZT8.0V.

(3) HAhkeFETI B (GND B&4M) 2T VDD,
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

B PRI, 15Tt ds Al Bk #F“MTP On-board VDD limitation” ¢ “On-board Program” (i
SHRE % 5S-P-003 (A FAD .

EMR S (On-Board Writing)

PFS123 W LLSCREENUBE S, . FTETENbES:, 248 IC S HAh L ik 401k, B 4R35 PCB £, Jfx
IC AT R . ERRBER 7 248 A 5S-P-003 L Fifl514k: ICPCK. ICPDA. VDD. GND #IICVPP, AT
5 IC Lf) PA3. PA6. VDD. GND Fl PAS5 i A% »

PDK-5S-P003 : PCBA MCU
|
VDD © ; VDD
. (ICVPP) |
Writer-PA5 O | PA5
Writer-PAG O— | PAG6
) (ICPCK) |
Writer-PA3 © | PA3
GND O | GND
|
Textool l
|
| bd pd [
|
|

To Other Circuit

By PFS123 TEMUGesR N 24 R BB . B e AHFHBUEZ, H TR E R g M dig . mpH
N210KQ, HL%N<220pF .

ER:
O UKL, TERKET R AR e . i B 1 R B A VEAR B
® PCB L VDD 5 GND Z[AARTNERA 5.0V 8L T A s A s sl LAt it ] 5.0V 7 £ 1 U 8T 1 -
® PCB L[{) VDD 5 GND Z[AARERA brfE 500uF 8L E A S
o R, FHTEERINGIY PA3, PAS K PA6 51, BB/ Asmi .

©Copyright 2023, PADAUK Technology Co. Ltd Page 103 of 104 PDK-DS-PFS123-CN_V003-Dec. 27, 2023



PFS123

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

9.2. [ ICE

(1) 5S-1-S01/2(B) ¥ #f PFS123 MCU fi B, Wi F2&{#FH 5S-1-S01/2 i H PFS123 (i &5 I :

*

* & 6 o * ¢ &6 o o * 6 6 o o

*

L AR 4

5S-1-S01/2(B) K% ¥4 NMOV/SWAP/NADD/COMP.

5S-1-S01/2(B) A 3#F SYSCLK=ILRC/16.

5S-1-S01/2(B) A SCHFaEha € misc.d (fUEH 0 8 1) .

5S-1-S01/2(B) A2 #F Tm2.gpcrs/Tm3.gpcrs.

5S-1-S01/2(B) A3 ¥ ADCRGC [3:2]f#] ADC channel F f#) bandgap 2% Hi % {XAF/EREE ) 1.2V,

5S-1-S01/2(B) AN # 2 7 ¥ i : PB4_PB5 Drive, GPC_PWM, TMx_source, PWM_Source
TMx_bit.

5S-1-S01/2(B) A3 #F SULED PWM 7725 8% K Ho 4 SR ) 2517 2
5S-1-S01/2(B) A3+ PBO [¥) VDD/2 DjfE.

5S-1-S01/2(B) £ adcc B, PC2 Al PC1 A AFKI K E .
S-1-S01/2(B) R 240 bytes ##ififites.

5S-1-S01/2(B) PCDIER 2728 ANE T 5205 IC. 5S-1-S01/2(B)f¥) PCDIER[O]H T # & PCO~PC3 1%
TN, PCDIER[1]H T# & PC4~ PC7 HI¥UriiN. A% E PCDIER.

4 PB1 7t ADCRGC HBAf I, PAL HFE=.

2 GPCC %y, PA3 &2 F5mi,

AR

i PWM BJERE, EWH P ERF ST RIS GBI, A0 Ha 8 15 B P is 47 oY vl fe 2 5 Skbr
AFF

H 5S-1-S01/2(B)fjj K1, 7£ Timer2/Timer3 & AT, 2% tm2ct/tm3ct FME 2720 53 L, X T
SEBR IC WA 2,

il 5S-1-S01/2(B) 1/ ELIF, AU Wbl (i RE, A 1M S AL R 2 R AT . SEBR IC 1A 2.
5S-1-S01/2(B)f/i EL#5 (1) ILRC #i# 5SLPr IC AR, HARZKHE, HAUZFIGH KL 7 34K~38KHz,
FHLTE 4 Stopsys ANz HF LA RS R T AE, {3 ] 5S-1-S01/2(B) i ELA, 7 ik b e o iy 75 0 7 L e
HREN B N R HDIRAS, EHERRRE AT, FA T RE R AE LR % R e e

PRI M IS ) A4 A 5S-1-S01/2(B) 1 B AN (5S-1-S01/2(B): 128 SysClk, PFS123: 45 ILRC).

F i s A 5S-1-S01/2(B) i EANA, Wi'F:

WDT 3% H B 8] 5S-1-S01/2(B) PFS123
misc[1:0]=00 2048 * Tire 8192 * Tire
misc[1:0]=01 4096 * Tirc 16384 * Tirc
misc[1:0]=10 16384 * Tirc 65536 * TiLrc
misc[1:0]=11 256 * Tirc 262144 * TiLre
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