.’
A

TM EERE

RapiDragon ( m )

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

Bl Tt

5 0.02 K

2023447 H 6 H
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

HEFY

KL R AR B AURI FEAE T R B SE B L= i, B P AEfE I BT Bl S5 B0 PR AR
BRR DDAAEHT. RIEFHK=MEE .

RIS BHEAERE = SEH TREAE G ZERETZENMA, MR RN &
EEMSE. RENMASERE, EAMURT, WY RKBERRKET, AGHhE, KRE™
EWHRK.

NIRRT F P TR AR MRS, BARS5SH R, PREEARFRRRE,
BT B ABEM LR B TR % 7 K7 8 it FriE s E MR . 7R BRI HI BT
BA, &5 MR MBIEMIIR= 6. AT RERDRE, ZP3i= e, MOREESE™ 55T
YEVe Bl R 2R

RAA SR P X AR RA TET T#, B2BICHIECHIE G, FAREPREE R R U™ R ER KA
FfER, B A BAERN T X P RFENESE N RKBEMIME, BNSHER IR
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PFS123

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

BB T T 5 oo 7
B I oo ———— 7
L B 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 I oo e ——— 10
A, B R s 17
O I = B iV 1= £ G e AU U OO USSR PRRTUUPRROURRRTIN 17
VS D O 5 - o N | U R RO T U U TR USRS PSR UURURIRR 19
4.3.  ILRC HZE 5 VDD U35 BB B et 19
4.4. IHRC#iH5 VDD [ R HZEE RRHUEF] 16MHZ) oo 20
4.5,  ILRC B G B 0 B T oo et 20
4.6. |HRC HIZE S5EERI R GRUER] L6MHZ) oo 21
4.7. TAEHTE VDD. £ %GiHED CLK = ILRC/IN JE ZHHZR I oo 21
4.8. TAEHTE VDD. £%GiHEN CLK = IHRC/N K AR RIZE B oot 22
4.9. TAEHHE VDD. R4 CLK = 4MHZ EOSC /N AR oo 22
4.10. TAEHHE VDD. RS 4 CLK = 32KHZ EOSC / n K ARIZR ] oo, 23
4.11. TAEHFE VDD. %4 CLK = IMHZ EOSC /N AR oo 23
4.12. 10 5| s B IXE T (lor) ARV (o) BHZRE oo 24
4.13. 10 5N E MR BB HLE (VIHIVID BEZR B oo, 26

Vi I S (@ W= 1N I o v NE A 2 K 112 1 3 [F U TR TR U OO USSR UURRRURRRORIN 26
4.15. P e A FE HLA (Iep) 5 A B ZR T FE FEIR (Ips) BT ZR B e, 28
D I BRI oottt 29
T R ] o o 2V = SRRSO R URRURIRRU 29
IV R 2 O 1 B U P U RRUURURIRRRUR 29

ST = K A 5 O T TR RRP PSPPSR 30

5.3 BIAEAFMERS = SRAM ..o ettt 31
N 5 7 1] SR SR SR 31
5.4 L. B e U5 B i T a8 ettt e, 31

NN N o v SRRSO 31
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L% PFS123
'j' PADAUK 8 fir MTP &g/ #]l7% 12 firFERH= ADC
5.4.3. IHRC FRETHE G ZRGET BN ..ot 32
N Y i SRR 33
NN T 2 I Y3 5 1y AR 35
B5.4.6.  FRGEIT BT ..ottt e re e 36
T T = SRR 37
5.5.1  PIFEB IR (Vintemal R) cvevereereeressesseeesessesseesessessasessesssssessassssessessessesssssssessessessasessenns 38
NI A = = RS 40
5.5.3  f§i T ELEER AT DANAGAP 1.20V .. oiiieiieieeeceeeeeeeeeee ettt 41
5.6  VDD/2 LCD Bias Ho A B .ottt 42
T A (o (YA o 10 T=Y <) [OOSR 43
5.8 8L PWM 2% (TIMEr2, TIMEI3) ..oviiuiieiiieeieiee ettt ettt ettt 45
5.8.1 ] TiMer2 P FIHABETE oo 46
5.8.2 A TiMer2 A 8 K7 PWM BT oottt 48
5.8.3 M TiMer2 A 6 7 PWM BT oottt 49
T T R (YA VLYV IR - R 50
B.9.1  PWM BT oottt ettt ettt ettt ettt enanas 50
e T o T 51
5.9.3 11472 PWM AR TFEL A T e 52
5.9.4 A7 HAMEX ) PWM BTGB oot eanas 53
S0 O = L 1 P 55
ST S R 56
B.A2 AT HLIGTHL oo ettt ettt ettt e s 58
5.12.1 A HAEIU(“StOPEXE”) e iiie ettt 58
5.12.2 FEHAEIN (“STOPSYS”) cveeireeiiieitieeiie it stte et et e et ettt et et ae e naa et e e e e 59
B.12.3 I ..ottt ettt ettt ettt ettt ettt et et e et e et et e et aenenanas 60
ST T (0 T 61
B.14 BT LVR oottt ettt ettt ettt ettt ettt 62
B.L4. L BT ettt ettt ettt et e et et n e 62
B.14.2 LVR A0 oottt ettt n et n e 62
5.15 FEL-FUFEIBRADC) FEBRL oot 63
5.15.1 AD FEHIIHIANTESR oottt et 64
SN A 2 = =1 TSP 64
5.15.3 ADC IR TR ..ottt ettt ettt ettt et e are e 64
5.15.4 B BT ..ottt ettt n e 64
I LRI 3 2z 1Y o T @2 65
5.15.6 WA HHEL ADC HAAFEIE VIN c.veeveeeeeeeete ettt ettt et eaeeveane e 66
T O R XS 67
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L% PFS123
j‘ PADAUK 8 fir MTP ZEa |/ 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€ ...vovevvveveeiicieeecceee e 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 B ZFfEgs(aderh), 10 HilE= OX22 ..o 73
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 4 ZF 1725 (tM3S), 10 addreSS = 0X36.......ccoevereereeeeeeeereereeeeeteeeeeereeeseeeeeseeare e 78
6.38. Timer3 LIRZFFAE(M3D), 10 HlE = OX37 .o 78
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PFS123

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

6.39. LPWMGO =il % /725 (IpwmgOc), 10 Hitik = OX40 ..ovoviieiiiiieicee e 78
6.40. LPWMG HBhZF /785 (Ipwmgclk), 10 HHE = 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...ooviiiiceieeeeeeeceeeeee 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 79
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% timfi & Z 2% (Ipwmg2dth), 10 HE= OXAE ...ovoveeeeeeeeeeeeeeeeeeeee e 81
6.50. LPWMG2 575 HARAL ZFAE 2 (Ipwmg2dtl), 10 M= OXAF ..o 81
R = 1 SRR 82
7.1 BB HZETE D ettt 83
A R B NS v~ = OO 87
A T - 2 Y e = 1= OO 89
A = v~ = OSSO 90
F A T (VA T = = = R OO OO USRS 93
A T o v~ = OO 94
A = - .l = OO 95
7.8, FEABUITEIHIZEIR (oot 97
7.9, FBATUIIERELEIR oottt 97
%O T V435U 98
ST Y 1 (010 Yo [ @] o YA TeY 1 1) I 98
| oy = =1 O 100
T IR 1 2= N [OOSR OO SROSRRRRRRRO 100
O N (@ R 1 22 % =TT 100

0.1.2. T ettt ettt n et n e 101

9.1.3. RGEIFBI T ..o 101

e S = OO 101

9.1.5. TIMER FEH o.ooeieeoeeeeeee ettt et n e en e 102

0.1.8. THRC «.ooeeeeeecee ettt ettt ettt ee ettt n et en e, 102

e A IV = OO 102

0. 1.8, B T T ettt n et n s 103

< B - < N 0 =SOSR 105
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PFS123
PADAUK 8 fir MTP Elea | #17F 12 fir BefH= ADC

BT

4)'
<@ o‘

BAT HH# Eip
0.00 2020/08/26 | ¥R

1. 5Hr EEA

2. B TR Y

3. BH lor 5 Ieo RF1E (5 4.1 719

0.01 2023/05/16 | 4. 152 1.2. 1.3, 5.8, 5.11. 5.12.1. 5.14.1. 6.7. 6.9. 6.29. 7.1, 7.9. 9.1.1.
9.1.4. 9.1.7. 9.2

5. %K 3. K11, K15, &5

6. HAth DA A R IE

1. 584 5.14.1. 9.2

0.02 2023/07/06
2. Hodh O g B R

ERES

TEAE R IC 7, 552N E i PMB180 AHCH APN (W AVEZETD .
HEEM FHEE S 2 RBR &G APN % if:

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

(AR IS, KERAE. )

Application Note

DITFER  EXTH

APNOO1 ADCHEESEELERIEES < L
_wwe umsewmw 0 & &
APN003 0B TEIHEEE SN EEY L L
_ e vessememeen 0 & &
APN0O0S HEE%AADCHIEIEREL < L
_ e emwvewmesan & &
APNO11 FEnERTeREEREES L +
Cwws s 0 & &
APN019 E-PAD =&EIPCBHEIES E3 E3
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http://www.padauk.com.tw/cn/product/show.aspx?num=145&kw=PFS123

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

1. B
1.1. R’k
& B

& AEUEHT AC FH&E RSB E m EFT ERAN o N ARXHd T b 28 8 F T AN A 22 00 5K 47 5
& T{ERENRE: -20°C ~85°C

1.2. RGHE

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

256 Bytes ##E =]

— AN 16 7 58 I

A 8 £t PWM ThBE E I %

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

— B LA AR

Bandgap HL#gHE it 1.20V % H %

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

ADC ZFH i fiE: AMBHIA, W vDD

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

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

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

HPd: IHRC. ILRC Al EOSC (XTAL)

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

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

PRAN T3 3 (1 A1 38 7 5 |

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

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

1.3. CPU #f%

8 G P AE i 5 4 CPU

90 A4

KR A MR BRI IAT %

R PR (AR 6 A VR T

O {7 B ELBRFLE T, VSR 47 48 B T3 £ 10 A B S (index poiinter)
® 10 Hob DL R A7 R ML 2 ) T AL O

1.4. iTH/EEER

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

L 2R 2R 2R 2% 4

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

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

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

2. RGMIRMITHER

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 oy, WX —Nmik 14 @B 2 #S % L]
) 12 A FLPH X ADC e 2% . PFS123 A 24 4 NS : — N2 16 AE I8, S 8 At ies i PWM
A RS AN — BT I =% 11 A TH RS SULED PWM ZE 88 (LPWMGO. LPWMGL & LPWMG2). PFS123 3%
Fr—AMEE L 22 A1 VDD/2 LCD bias B4R 1EN LCD &Rl .

/\ /\

Interrupt
Controller

3KW MTP

16-bit Timer
(T16)

10 Ports

256 bytes
SRAM

SNg J0SSa00.14 (LS|

sng |edeydiiad [eule|

Triple 11-bit
PWM
Generator

Band-gap

CPU Comparator

POR/ LVR K—>| K=> <—>| K= s-bit Timer

{PWM
(TM2, TM3)
Watchdog
Timer 12-bit ADC
Power VDD/2 Bias
Management Voltage
Generator
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® . PFS123
* PADAUK 8 fz MTP BUea R H1HT 12 firsafH=C ADC

3. SIHIThEE UL

| 6 | PA3/ADS/CINO-TM2PWM/PG2ZPWM

| 5 | vpbpiavobp
| 4 | Paeix2

PA4/ADS/CINHCIN1-INT1/PG1PWM

GND/AGND

PAS/PRSTE/PGZPWM

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

vDD/AVDD 1@ U 8 | GND/AGND

PATIX1 I 2 PAO/AD10/CO/INTO/PGOPWM
PABIX2 I 3 | 5 | PA4ADSICINH/CINT-INT1/PG1PWM
PAS/PRSTB/IPG2PWM I 4 | 5 | PA3/ADS/CINO-TM2PWM/PGZPWM

PF5123-508 (SOP8-150mil)

PET/AD7/CINS-TM3IPWM/PG1PWM I 1 I. U 10 | PBO/ADO/COMO/INT
VDD/AVDD I 2 GND/AGND
PAT7IX1 I 3 FAO/AD10/CO/INTU/PGOPWM

PA4/ADS/CINH/CINT-INT1/PG1PWM

PABIX2 E

PAS/PRSTB/PGZPWM I 5 PAS/ADS/CINO-TM2ZPWM/PGZPWM

L] B

PF5123-M10 (MSOP10-118mil)
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® . PFS123
* PADAUK 8 fz MTP BUea 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)

@ Y (5] PB3/AD3/PG2PWM

15 I FPB2/AD2/COM2/TM2PWM/PG2PWM

PE4/AD4/TM2PWMPGOPWM
PBE5/ADS/COMI/INTOTMIPWM/PGOPWM/PG2ZPWM
PB&/ADS/COM4A/CINA-TM3IPWM/PG1PWM/PGOPWM E FBE1/AD1/COM1/Vref
PBT/AD7/CINS-TM3PWM/PG1PWM E FBO/ADO/COMO/INT
VDD/AVDD E GND/AGND
PATIX1 E PADQ/AD10/CO/INTO/PGOPWM

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

AAAAAAMAM

PAS/PRSTB/PG2PWM g I PAI/ADB/CINO-TM2ZPWM/PGZPWM

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

PB4/AD4/TM2PWMIPGOPWM [T |@ W [20] PB3/AD3IPG2PWM
PB5/AD5/COM3/INTOTM3PWMPGOPWMPG2PWM [7 ] [75] PB2/AD2/COM2ITM2PWM/PG2PWM
PB6/ADE/COMA/CINA-TM3PWM/PG1PWMPGOPWM [ | [5] PB1/AD1/COM1/Vref

PBT/AD7/CIN5-TM3PWM/PG1PWM [ ] [77] PBO/ADO/COMOIINTA
PC2/AD12/PGOPWM [ 6] Pc1/AD11
VDD/AVDD [ ] ["5] GND/AGND
PC3/PG1IPWM [7 ] 2] PCO/PG2PWM
PA7IX1 [3] [75] PAO/AD10/CO/INTOIPGOPWM
pPaeix2 [ [12] PA4/ADSICIN+/CINT-INT1/PG1PWM
PASIPRSTBIPG2PWM [0 7] PA3/ADSICINO-TM2PWM/PG2PWM

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

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ ADC

PAO/AD1O/CO/INTO/PGOPWM |77
GND/AGND |2 |
PBO/ADO/COMO/INTA
PB1/AD1/COM1/Vref |4]

o
=1
=
[l
=
=
-
=
[
+
=
o
3
£

PA3ADSICINO-I TM2PWM/PG2PWM

=] PASIPRSTBI/PG2PWM
PAGIX2

E

[ EEE

PB2/AD2ICOMZITM2ZPWMI/PGZPWM E

PB3/AD3IPG2PWM E

PBA/ADAI TM2PWM/PGOPWM E

PB5/ADS/COMI/INTO/TM3PWM/PGOPWIM/P G2PWM [<=]

PATIXA1

VDD/AVDD

PBY/ADTICINSSTM3IPWM/PG1PWM
PB6/ADE/COMA/CINATMIPWM/IPG1PWM/PGOPWM

PFS123-1J16A (QFN3*3-16P-0.5pitch)
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L% PFS123
j‘ PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC
AMER | ThigHA
15| I AT P 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 AR SR T e, A IR IR, T padier AFAF AL 7 S A HE TR
ThEE, IXAN5] BT AT i 75 BEAR FR IR BE R A TR (H 4% 4728 padier £7 7 470",
G R T i 2 K PAT I
W 5] B AT P AR -
o (1) s AL 6, FFrIgmFEv e A, 59 BRI,
PA6 / ST/ (2) “fEFHANB ARG, MO8 X2 5] R,
X2 CMOS 2 AR B T e, AR IR, T padier AFAF AL 6 A HAU TR
DIRE, XANGIIA] DL 7 BRI TR e i R R I ThRE s 247174y padier £ 6 SA"0"HY, M
PR TH e A2 15 D P 1) o
WG 5] AT A -
(1) s AL 5, FFAIgmFE v e M A\ BT IR H (open drain), 55 b7 A BHAE S .
PA5 / IO (OD) | (2) f#MEE AL .

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

LPG2PWM CMOS XA 5] JERT DA e TR AR e R RS TR (HA&, 4P A74% padier i 5 N"0"R), M
BRI BE /B I . b 5] B e BRAN R, X T JBE S P IEE I RS, i s
33Q HipH.

Al il
(1) s AL 4, FErTgmFEv e A S, 59 ER A,
PA4 / (2) ADC Hfil4 NiEIE 9.
ADO / ) (3) k&8I IEH AN
CIN+ / ST/ (4) bR AR 1.
CIN1-/ CMOS/ | (5) ANy 1. TR MR 24 aT fih 42 o 1k
INT1/ Analog | (6) 11 fzit#ds LPWMGL kit .

LPG1PWM LA AN DI RERS s DIk R, 15 padier W A7 2307 4 KRB A TR -
XA AT DAV e AERERR e R A ThAE; 7517 4% padier £i7 4 N"0"RY, MafEThfg
SR
5] BT P A -

(1) i ASL3, IR gmE R E MR B, 55 BRI A BHAE .
PA3/ o (2) ADC ffil4i Ni#iE 8.
ADS8 / <7/ (3) HhE#si i A YA 0.
CINO- / CMOS / (4) Timer2 f¥] PWM %t

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

LPG2PWM 2 F USSR N TRERT, AR IR, 15 padier FA78R0L 3 S H A TN Th Bk .
XA G BHIT DL e TR REAR e i R ThEE: %4745 padier A7 3 N0, MREETHAE
SR
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L% PFS123
A
j‘ PADAUK 8 fir MTP Elea | #17F 12 fir BefH= ADC
AMER | ThegHR
1 51 B AT P -
(1) ¥ ARLO, FERTmAE v E N ANE R, 59 b h B A .
PAO / o (2) ADC 4 NifiE 10.
AD10/ o7/ (3) HEARMHH .
co/ cmos/ | @ AR TR O, TR AN R B U AT fid & BT
INTO/ Analog | ® 11 FEH 3 LPWMGO H%iH
LPGOPWM 2 F OB N ThRERS , ik s, 15 padier 27478547 0 G H LT N Th g .
XA ] IR LA A MR P e iR RN IhRE; M4BT A7 4% padier £ 0 SA70HF, MR IhRE
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, 1 phdier % AEES0L 6 3¢ AT A A DI 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 .
ossiyi [ e e v
LPGOPWM / LY WLk e
LPG2PWM AR AN D RERS . iR, 15 A pbdier A A7 ARz 5 R ECT AT E .
XA ] BEIAT DAL A A MR P e IR RN IhRE: 4P A74% pbdier £7 5 470, MR DhRE
SRR
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L% PFS123
A
j‘ PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC
AMER | ShieHg
1651 BE AT P A -
(1) s B AL 4, FFrlgmEi e N, 55 Fh E A
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 2 RS N D Re I, SRk I HLIAL, 15 pbdier FF A0 4 ¢ I EC N ThRE .
XA 5| BT LA e 7R HEAR 1 e iR RGN EE; M P74 pbdier £ 4 470", MREEThAE
X Sl
s 5| JEAT R A
10 (1) I B AL 3 IF AT gnFR B AN B, 55 /55 R bz F B AR A
PB3/ T/ (2) ADC Hillfa N\ iEiE 3.
AD3/ CMOS / (3) 11 firit#2s LPWMG2 ()%t
LPG2PWM A N T RERT s D9ik DR, 5 pbdier #7800 3 SC AL AU T M\ DI RE .
ANAIOG | s A T b g s BRI R B R GEITNA s 42577 5% phdier £ 3 APO7RY, MRETAL
S
s 5| JEAT R A
(1) w1 B AL 2, FFAIgmEv e NG, 55 B85 R b A A
PB2/ o (2) ADC b4 \if1E 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 ThRERS, i b B, 9 pbdier % 77 BHAL 2 SEHIECT TR .
XA 5] AT DL 7R AR 1 e iR R AT 68 M P (748 pbdier £ 2 70", MRREThAE
Y N CilioP
5| AT R A
(1) @i BAL L, FHrl gt A, 59 ER A PEAR .
PB1/ 10 (2) ADC B4 \iHIE 1.
AD1 / ST/ (3) COM1 [, #2ft 1/2 VDD Ezh LCD BRENEIR.
COM1 / CMOS / (4) ADC [14MH5 2% E L % .
Vref Analog I AN D RERT, i DI i, 5 pbdier A7 g AL 1 ¢ AT N ThBE -
XA 5] AT DL e 7R REAR e iR RGN I EE; M P A7 4y pbdier 7 1 470", MRRETHAE
Y B CilioP
s 5| AT FE A
(1) s B AL O, JFrlgmfei e MmN, 55 Fh AR
PBO/ 10 (2) ADC Hi#l4m \iHIE O,
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] BT DL e 7R REAR e iR RGN I 6E; M P74y pbdier £ 0 N0, MRBETAfE
SRR
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& PFS123
j‘ PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC
AMER | ShieHg
o W51 BAAT At -
PC3/ (1) ¥ C AL 3, HrIgmFEBRE N ASE . 55 Fhy s A
ST/ -
LPG1PWM CMOS (2) 11 frit#iss LPWMGl‘ E@&ﬁjtho -
pcdier A A7 447 3 0" KA EFH AT AE,  [5]IF nde 5 D) BE 2 48 G A )
15| AT FE A
o (1) #iH C AL 2, FFrIgmfEise NimAEgt, 55 Fdr s A .
PC2/ ST/ (2) ADC il N\idiE 12,
AD12 / cmos; | @ 11 hritH%s LPWMGO ffit . ‘
LPGOPWM Analog %’uﬁﬁﬁﬂﬁ?&iﬁﬁ{x@ﬁéﬂaﬂ /DR, 1 pedier %ﬁ%%_ﬁ 2 KA HBCF N IIRE
XA G AT DA 8 A1 BEHR e RS D) RE: a7 7 4% pedier 7 2 4707, MR DI RE
SR
5| REAT R A
[o) (1) uH CAL 1, FHArgmfRie MM ANEE I, 59 Fh/55 T b PR .
PC1/ ST/ (2) ADC Hiftl4m NifiE 11.
AD11 CMOS/ | MMM N IhRER, RN/ DR HEIR, 15 H pedier ZFA7 8500 1 9 HE 74 N ThRE.
Analog XA G AT DL € A1 BEHR e i R D RE: 47 A74 pedier 7 1 9707RY, M T
S I
o k5| AT R A
PCO/ (1) @i CAL L, FFrTgmfEioe NmAsgt, 55 Fhr/55 T h A e .
ST/ o
LPG2PWM CMOS (2) 11 frit-%es LPWMG2 %
pcdier A7 #4547 0 370" R AT AN ThRE, RIS MR 3y BE S B ¢ AT I
VDD: #5 1E HJE
VDD / VDD / AVDD: HHLIE YR
AVDD AVDD VDD & IC HLJ&, 1fif AVDD & ADC % H HLi§ . 7F IC N3, AVDD 5 VDD J£E7E —ji(double
bonding), TMi4MHAHF 5] .
GND: H7 j
GND/ GND / AGND: 4867 HLIR
AGND AGND GND #2& IC #:4:h5] 1, 11 AGND s& ADC #:#h 5| il £ IC W&, AGND 5 GND &7t
—ijtZ(double bonding), 48 AAH [E 5]
HER: 10: FANfat; ST: MiZfidk e OD: JHEHi; Analog: Bl G]H;
CMOS: CMOS HiJEFE AT
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® PFS123

jt PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC
4. BFESEFME

4.1. ERAXMBSFE
AT BARR B B4, BT Ta=-20°C ~ 85°C, Vop=5.0V, fsys=2MHz 2 %4 T 345 .

i e e BAME | BRUE | BXME | 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 Voo = 3.5V
fsvs IHRC/4 0 4M Hz |Vop = 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 | Vpp=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 +0.3=Vin= -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/PC0O/PC1

©Copyright 2023, PADAUK Technology Co. Ltd Page 17 of 105 PDK-DS-PFS123-CN_V002-Jul. 6, 2023



4)'
<@ o‘

PFS123

PADAUK 8 fir MTP ZEa |/ Ml 12 firFBfH ADC
5 etk BME | BABME | BKRME | B #FA(Ta=25°C)
Vop =2.2V ~ 5.5V
Ves | Bandgap &% Hi/k 1.145* | 1.20* | 1.255* v 200C <Ta<BECH
15.76* 16* 16.24* | MHz | 25°C, Vpp =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
oiE
tabcony A(?/?Djfji;j:; B Y 4 0T 16 tapcik | 12 Doy 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 LA 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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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.2. #5TBKE

®  RHVEHLIE ., 2.2V ~ 5.5V
YR Voo I B AME, S8 IC.
O  HINFHE -0.3V ~ Vpp + 0.3V
O  TAFIRFE e -20°C ~ 85°C
O IR 150°C
O  TEREIRFE -50°C ~ 125°C

4.3. ILRC #iZ 5 VDD [ R & E

ILRC Frequency vs. VDD

100
95 O S o e S SV

90

85

go Lo

2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)

Avg. ILRC Freq. (KHz)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.4. IHRC $iE 5 VDD HIR R MLZE (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 MR S5HEE IR R 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 SEERRAMLEE (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. TAEEHE VDD, REik8r CLK = ILRC/n < R HI£E &

%1%: FFJE: ILRC, Bandgap, LVR; 2%f: IHRC, EOSC, T16, TM2, TM3, ADC modules;
I0: PAO Lk 0.5Hz iR m{l B, ek Hfh: A BN FS

ILRC/n vs. VDD
100 /J
90 — —=®—ILRCA
80 —e—ILRC/4 /
_ N ILRC/16 /
<
=) 70
E /0
g 60
>
3 /I/ /
» /./ /
30
2 2.5 3 3.5 4 4.5 5
VDD (V)

5.5
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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 E

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

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

%1%:. FFJ3: EOSC[6,5]=[1,1] , Bandgap, LVR; 2%}: IHRC, ILRC, T16, TM2, TM3, ADC modules;
I0: PAO Lk 0.5Hz SR m{l B i, bk Hpth: BN AAES

EOSC(4MHz) Operation Current vs. VDD

2 EOSC/1
1:2 | | —e—EOsCc2 ~
14 || —e—EOsC/4
12 |—| —=m—EOSC/8 =

Current (mA)

35 4 45 5 55
VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

4.10. THEHRYE VDD, RZR 4%y CLK = 32KHz EOSC / n =& iR &

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

EOSC(32KHz) Operation Current vs. VDD

120 — EOSC/1 |
100 — —8—EOQOSC/2
—e—EOSC/4

< 80 [—
3 —m—EOQSC/8
€ 60
o
g 40

20

O 1 1 1 1 1 1

2 2.5 3 35 4 45 5 55
VDD (V)

4.11. THEHRRE VDD. RZiKS8h CLK = 1IMHz EOSC / n &ML E

%1: FFJE: EOSCI6,5] =[1,0], Bandgap, LVR; %%H: IHRC, ILRC, T16, TM2, TM3, ADC modules;
10: PAO VA 0.5Hz #ii mfiC HUR A e, Tofia: Fefb: s\ BATES

EOSC(1MHz) Operation Current vs. VDD

1.2

EOSCI/1 '
1 || —e—EOSCI2
—+—EOSC/4
= 08 H
< —=—EOSC/8
= 08
c
o
S 04
O
02 &
O | | | 1 | |

2 2.5 3 35 4 45 5 55
VDD (V)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

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

loH vs. VDD (Drive = Normal)
25
—s— PB4/PB5 /
20 — —e— Others /./'
< 15
é /././
E 10 / /”/’/3
5 W
O 1 1 1 1
2.0 2.5 3.0 3.5 4.0 45 5.0 55
VDD (V)
loH vs. VDD (Drive = Low)
10
3 —a— |oH N
<
£ 6
2 7/-
O 1

2.0 2.5 3.0 VSSN) 4.0 4.5 5.0 5.5
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PFS123

PADAUK 8 fir MTP ZIsg R M7 12 firBfH={ ADC
loL vs. VDD (Drive = Normal)
50
45 —=— PB4/PB5 /l
40 —e— PCO/PC2/PC3
35 —x— Cp)ﬁf?ers /
T 30 ///r//
E 25 o
o 20 o
15 ﬁ
e
>/_*/
0 1 1 1 1 1 1
2.0 2.5 3.0 VD%S(V) 4.0 4.5 5.0 55
loL vs. VDD (Drive = Low)
40 /l
35 H —=—PCO/PC2/PC3
—e— Others /./
30 PA5 /./
< 25
£ 20 "
5
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L
j‘ PADAUK

PFS123
8 fir MTP ZUE 5 #/l# 12 fir FaFHZ\ ADC

4.13. 10 5] s N\ B /AR BE B E (Vin/ Vi) 1 22

4.0
3.5
3.0
2.5
2.0
15
1.0
0.5
0.0

Vih, Vil (V)

Vih, Vil vs. VDD

—e— Vih PA5S

—=— Vil PA5

/

Vil Others
—— Vih Others / /*/

1 1

2.0

2.5 3.0 3.5

4.0

VDD (V)

4.5 5.0 5.5

4.14. 10 5] _Edr/ S FHbT 2R

700
600

500

E 400

(@]

X< 300

o

% 200

o

o 100
0

Pull High Resistor

—e— Others
N = PAS
* —%
2.0 2.5 3.0 35 4.0 4.5 5.0 55

VDD (V)
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& PFS123
§® pavaux 8z MTP ZUSH HL# 12 firafEst ADC
Pull High Resistor
68
N —e— PB2
67 —=— PB3
~—~ < —X—
£ 66 AN
o
5 W\\
~ 65
S \‘\\:\\:i:\l
0
2 64 —
x
63 1 1 1 1 1 1
2.0 25 3.0 35 4.0 45 5.0 55
VDD (V)
Pull Low Resistance
82
—o— PB2
:; —=— PB3
— ] PCO
% 79 [~
X 78
DC:J- 77
76
75
74 ' ' ' ' ' '
2.0 25 3.0 35 4.0 45 50 55
VDD (V)
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L% PFS123
j‘ PADAUK 8 fiz MTP ZIsg R 17 12 firEafH=( ADC
4.15. FHHBERXBFEHEAL(IPo) 58 BEEFE BRI (Irs) HI L&
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. ThEi

5.1. BFHMES - MTP

MTP (ZIRAT4FE) F2 776k #% R AZ B AT IR T 4R 4.
Wi, FAEFHUTND . BAI2 )G, FPPO FIFER M WIga bl 0x000 FHis (GEH  GOTO FPPAO) , ikt A&
0X010; MTP FEFfAfias e )a 32 Mk MR B R 28 R, W KIS, FHl55%.
AR 2 N BKW, W3R 1 Fin. MTP 775 Mk 0XBCO #| OXBFF fit &4 f# f, ik M 0x001 | OXO0F

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

5.2. FFHLAE

FHLES, POR (LHEA) ZHTEA PFS123. FFHLES (Al ] PRI B B im0, A E 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

F b 2 Or b e PR L I AR E s JTALIN 8] tsee, T 1 PR

VDD Veor b

POR EEEE(r

MTP REf5 47 fif & vl LLRE A7 ELdE, 5. %

PFS123 f) MTP £

Teep

BFHRT

:[

K 1. EREARF
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o PFS123
')® PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC

52.1.8NEFHE

tSBP !

M

LVR

hiTER

LVRAE B Hs o 3 52 57 71 AL

VDD

WD &, :
Time Qut '
R :

&% B AFRL

VDD
PRSTB5| 4 ﬂ_m
: tser —
By AT T
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2 PFS123
'j' papauk 8z MTP ZIB R #1747 12 firFERHZ ADC

5.3. HIFHFMES - 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
52 . PP AT DA ECAR R A SR AT 52 T o SRR AT B 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 LAk AL R R R k. BB SRR 8 fir, PFS123 [MAURTF 45 256 F
Fi A T LI FF 1618 7 OR A7

5.4. FRGAA 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 .

TG JB P B e 7
EOSC eoscr.7
IHRC clkmd.4
ILRC clkmd.2

R 2: 3RV & RS

5.4.1. A RIRIR G2 M RR 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 a8 H YR HER] 16MHz, 8K KR MZEEE 1% LN B
HESG IHRC HIA AT PR & R R H R A0 CAE IR MRS E A2 . 1655 7 IHRC S Voo, IR JE R &= E %K.

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

5.4.2. &R

IHRC [r% H A aT e Rl 1) s Ak A Fr 2 5, PFS123 #4t IHRC % aise ke v, SRy 1) A /= mt
SRR . XA 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, Voo=(p3)V;
p1=2, 4,8, 16, 32; LIRHAF i AL i
p2=14 ~ 18; KefEts /i BIRFIMMIR, WL 16MHz,
p3=2.5 ~ 5.5; HL4 N 7ty i st e
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

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

SYSCLK CLKMD IHRCR #hiiR
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, Vpbp=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
& Z4%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 IR G 4%

R EAF RIS, BB XL X2 Z A E e IR . B 2 B T A AR IR g iR
s, SRR TS SR TAES R YE E T LA 32KHz & AMHz, BUdk T0E ik, PFS123 A E:L AMHz 5

Eg%ﬁ%%}ﬁ%‘%o
P b 5 B
eOSCr[G:sl
eoscr.7 N AiAdR 5% ﬂ
_I_ I PA7/X1
l Z 40 = EOSC
l L
PAG/X2

$

2 FHRIRG A% I AORE I 12

CAMC2 A R T ity PR TR

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 Rk
PRGBS FIR AR R

€ eoscr.[6:5]=01: IRANHLGLAIC, & TEARMSR, Flan: 32KHz ARG 4
€ eoscr.[6:5]=10: HEIKSIHA, EH TR EIFAER, Flan: IMHz 1) ERIR S 8
& eoscr.[6:5]=11: WANHGE, &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 F %R, AR SR SO RS 18 S ] AT RE SR E ANE, 1S5 R IR G AW
C1 M1 C2 A -
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

B C1 C2 FEIRA [A] i

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

4. SRR 2 CL A C2 HEF#E
2 AR B, B R E SR s AR E ], AR i TR E R TR G R . AL AN H
AR R . 76 R AU B) S ARIR Y 28 2 /0, 8 3 2R AR 3 2 R A e 1), MRS H R 7 W N AT

7N

void FPPAO (void)

{
.ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=5V
$ EOSCR Enable, 4MHz; // EOSCR = 0b110_00000;
$ T16M EOSC, /1, BIT13; /1 T16 receive 2°14=16384 1 ¥k %H1 £ /F#Y.
I1'Intrq.T16 =>1, MAFdREHT 4 CRE
WORD count = 0;
sttl6 count;
Intrq.T16 = 0;
do
{ nop; }while(lIntrq.T16); Il ##¢4 0x0000 to 0x2000, #/7INTRQ.T16 %
clkmd = 0xB4; Il LJ#R Zh ## 2] EOSC;
Clkmd.4 = 0; Il FHTHRC

HEER, AN EBECET, NOREASPORMEEE, EE RN R RRG & O e ek .
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.4.5. RGHTHFFI LVR Z AL

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

clkmd[7:5, 3]
+2, +4, +8,

IHRC > +16, +32, +64 >

% 250

T g
ILRC ——»! +1, +4, +16 > CLK

%

25
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 H

IHRC Rz Ji , FI AT REZE SR Y7) 4 22 G0 B e 1357 R0 6 B3 ] e 23 Bl I D48 R Ge i kA Ak R Gt e S ThFE
FA ., PFS123 K R Gi e Ae i b B S % € %7 7 4% clkmd 7E IHRC Al ILRC Z [ V)4, 164 % %7 4% clkmd
25, RGBSRV BRI . EER, £ Fared 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 E DTG

CLKMD = 0x34; /i 7# 7 IHRC/2, ILRC PEEHXHIZH
/I CLKMD.2 = 0; Il BUEE, ILRC il LIS 2

Bl 2. RGP ILRC 11#:3] EOSC
I AGHTEEILRC
CLKMD = OXA6; Ik UI#%FIHRC, ILRC AFEEXE 1=/
CLKMD.2 = 0; I ILRC A/ Ll EX 1/

Bl 3. RGHHEP M IHRC/2 Y)#e3] ILRC

Il AT #2 IHRC/2

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

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

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

Bl 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 5%, 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. B

PFS123 W& —/MEMFLLE S, B4 FTos LA SR AR R R AR P, e m] DA R B AS 51 2 TR A 5 B 5 P
ZEH K Vinenal R 3L 5 W E bandgap(1.2v)fiitb . WAME S AT, — M2 IEfA, H—MEAMA.
BT L PA3, PA4, N bandgap(1.2v), PB6, PB7, o3& N2 B[k Vinema r. I HI 271788 gpcc
RISk, ELAC SR A IS N T LLZ PA4 B8 Vinemair, 37 H1 gpec 7R I 0 Kik .

Eb s o 1 B L0 4 SR AT DA R BB B PAO, B IEIT Timer2 THEZS I S B (TM2_CLK)RFE, B4k, 15
SR APE SR AT, g A5 AT DU P A A S e E @ T gpee AR A7 2R E .

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

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

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

WS HE Vinenal R HH—E B HBLFTA R, W AP EARRZ RIS HE B, gpes & 17 asiifn 4 FIfz
5 J& FHRIEHE Vinternal r (1155 = FUBARAE, H2[3:01FH THELEFTE M B KSF, X HL R KPR Vinternal R IR
FBARMEI 5 16 54y, BA[3:0pEFE k. B 5~ K8 RPN FAAFKZSH L Vinemaro P
ZZ WK Vinemal r 7] LLEIL gpes FF /A8 KR ICE, T8 HEIM(1/32)*Vop F (3/4)*Vop.

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

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

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

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

16 stages

\%

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

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

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

PFS123
8 fir MTP ZUE 5 #/l# 12 fir FaFHZ\ ADC

16 stages

A
~ 8

4=0
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 #Hy 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) LAHF| Vinenar = (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 PAG 2075 ARG (x: /HIZF HE)D
e

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

R HiLEH PAO (LS4 Rim g, GPCS &M PA3 [ 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 fEAHEREM bandgap 1.20V

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

X} Case 1 i =: Voo =[32/(N+9)]*1.20 volt;
%}T Case 2 1fi&: Voo =[24/(N+1)]*1.20 volt ;
%I+ Case 31 &: Voo =[40/(N+9)]*1.20 volt ;
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 /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 JE4: 52

PFS123 4 5 45| il: PBO. PB1. PB2. PB5 il PB6, 7] LA 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 ETRTIE 5 /) 10 3 1 —kEfEf HUBE R (pbe.x=1) TFi@id#E+ 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 s AL

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

FE: JEISATE PBO [¥) VDD/2 Thik.
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.7 16 frit¥#3(Timer16)

PFS123 & —/ 16 (LAE{H A3 (Timer16), TR BTk B T R G 4 (CLK) AN R TIR T 23 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 R e Eits, THEESAIAGE T LU stt16 $54 ok BEE, T BB f s th T LLRI A 1dtd6 5
LAEiHE] SRAM HdEA7EfE4s . WA iR P FE R TIEHE Timerd6 MWkt 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 b . A =MSHCORE X Timerl6 HIfEH . 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  // H=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 8 AL PWM i ¥#% (Timer2, Timer3)

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

8 il PWM E 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 H73t. 8 fif PWM @B 25 A AN TAEB: JARARIE PWM A A= % Hh [ 5 Jo 8%
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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Comparator
Output

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
K 12: Timer2 R AR PWM 2 A B (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, DR LRE S e 1R, PWM EIRSH; Mg 2 O i, PWM R E S, Wik 13 Fiw.

K 13: Lhicgs i PWM %K) d H

5.8.1 {EH Timer2 P24 B BAW

0 S PR B R I 2R R 0%, ML A AR e, AT DU I
EHRER=Y + [2 x (K+1) x S1 x (S2+1) ]

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

K =1tm2b[7:0] : EIREFAEEBOEME 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 BUea 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, S2=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 f#/ Timer2 =4 8 £ 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) ]
Wit == [(K4+1) + 256]x100%

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

K =tm2b[7:0] : FFRZFFFA&EME i)
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, 40 =2
tm2c = 0b0001_10 1 _O: IIZ 45018, $iri=PA3, PWM #Zz(
while(1)
{
nop;
}
}

5.8.3 f#H Timer2 ;=4 6 £ PWM ¥

WL 6 2 PWM IR, NS tm2c [1]=1, tm2s [7] =1, g & 2 b a] I FE a0 T
B HIE=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 (Hikdl, S2=0~31)

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

i 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = Ob1_00_00000, S1=1, S2=0
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 E e bE = [(31+1) + 64] x 100% = 50%
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® PFS123

«
«(®
* PADAUK 8 fir MTP Elea | #17F 12 fir 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%
% 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 /1 PWM %38

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

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

THER ¢ 5S-I-S01/2(B) A LT E%E4H 11 firfy SULED PWM “ERGESHYIIAE

59.1 PWM HE

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
—

s UL nn

14: PWM ke
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59.2

BTG 5 22 LR B PWM 23 LU e AR 37 A7 28 DUE

PADAUK

BEAHHER

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ 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 K1EH. PWM BIERE Bt PWM LR S AR ZF A7 28 U sE, 58 PWM

£ 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% .

Pwmgclk[6:4]

Selector
11- Bits PWM
Up Counter
. Compare
& PWMGO
Duty Value
Buffer Output
(11 bits) Control
€ | Compare
2 PWMG1
Duty Value Output
Butfer Control
(11 bits)
Compare
& PWMG2
Duty Value
Buffer Qutput
(11 bits) Control

System Clock,
IHRC,
PWMGCK/2,
PWMGCKI/4,
PWMGCHIS,
PWMGCHK/186,
PWMGCK/32,
PWMGCHK/64,
PWMGCK/128
PWM
wr_pwmgcubh Counter | 8bits
pper bond
(Ms8)
wr_pwmgcubl c:uw"'fe, 2 bits
upper bond
(LsSB)
wr_pwmgOdth n::'c:te 8 bits
(MSB 8 bits)
PWMGO 3 bits
wr_pwmg0dtl Duty value
(LSB 3 bits)
PWMG1 8 bits
wr_pwmg1dth Duty Value
(MSB 8 bits)
PWMG1
wr_pwmgdtl Duty Value |- bits
(LSB 3 bits)
PWMG2
wr_pwmg2dth Duty Value B bits
(MSB 8 bits)
wr_pwmg2dtl PWMG2 | 3 pits
= Duty Value

(LSB 3 bits)

PWM interrupt request and

Halt Wakeup

PWMO
PWM1

PWMO
PWM1

OR

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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"; PFS123
'j' papauk 8z MTP BB R 1T 12 fireERHE ADC

A
OX7FF

Counter_Bound[10:1]

Duty[10:0]

v

Time

Output . Time

Output Timing Diagram for 11-bit PWM generation

B 16: 11 it PWM 4= 5% 2850 it 5 &
593 11 fir PWM S5t E AR

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

PWM 525H (BHE) = (1/Fpww) x (DB10 1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)

PWM 55 (H4rH) =(DB10_1+DBO0 x 0.5+ 0.5) + (CB10_1 + 1) x 100%

XH,

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

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

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

5.9.4 T HANMEXE PWM #ETEH

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

#define dead_zone 10 /I FEXHE = 10% * (1/PWM_Frequency) us
#define PWM_Pulse 50 Il ZEHAEX PWM (525N 50%
#define PWM_Pulse 1 35 Il ZHAEX PWM (5%5EE N 35%
#define PWM_Pulse 2 60 Il ZHAMEX PWM 525 E N 60%
#define switch_time 400*2 [/ Ik it A P e SV E N )|

IINote: A7 1EZR ™4, switch_time [ij PWM J& 854, 1B PWM FHH: 1/2.5KHz = 400 us, #1]
[1H5:6F 18] 2 400%2 us

void FPPAO (void)

{

ADJUST _IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
V haaiataiatd P:étl:ﬁl% 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]------- B 4 1)

$ 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 ‘mﬁﬁ?th ﬁﬁﬁﬁﬁ FkkhkrhhK*H*

I U1 573 EEIs Dy il S ml e I B (] FE DXV 2%, RCBEAIE G0 I o
I 52l RN 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

5 7S LN R 35% — 60%

LPWMG2DTL
LPWMG2DTH
LPWMGODTL
LPWMGODTH

.delay switch_time

}
}

0x00;
PWM_Pulse 2 + dead_zone*2;
0x00;
PWM_Pulse 2 + dead_zone;

R, [ SE A B X R PWMO/PWM2 ST 17 Fias.

PWM2

PWMO

|
Dead Zone

B 17: PEERN PWM

P4 5 4% LI R [ PWMO/PW M2 38 T8 tn & 18.

PWM2

<
35%

60%

PWMO

Z

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 &4

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
€ 4 misc[1:0]=10 i: 64k ILRC K44 & 1A
€ 4 misc[1:0]=11 Hf: 256k ILRC 4 & H#A

ILRC i 2 vl e A T il (938 4k, Bs f R i TR IR SR IR 22, fd F & L 0T B 22 & B VR VG L
HTAERGERSEYME G, &SRS EE, AP IEETRH R S 88N, EWERGE
o B R 2 S5 A8 FH ST E wdreset 5475 B E 11 HEL

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

VDD
B I TRER AR ]+_§@_+;
BRI |
B IR E AR

19: FE I I N i i 7
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.11

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, SO R 1 8 sp JHE. TR BCRE 16 RIS, MERZAE sp
fir O RIRHE 0. BLAb, FI AT EAE R pushaf 16417 ACC FTHR A5 7 17200 [ EIHER,, 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
—¥|detection Intrq.6
Inten.5
PWMG »| event Intrg.5
detection
Inten 4 |
event
GpPC »|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.1
PBO/PA4 event
———  »|detection Intrg.1
Inten.0
PAOQ/PB5 event
* detection Intrq.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 K T WTRT R 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 /4%, FEFBIER
INTRQ = O; Il JEEINTRQ
ENGINT =1/
DISGINT Il fEH 2 e 7

void Interrupt (void) Il HBEEF

{
PUSHAF Il ZF#EALU FIFLAG FHF#E

Il #1458 INTEN.PAQ ZZE/F L35I8 AR, WFELRH a BB INTEN.PAO £7 % 1.
Il 4. 1f INTEN.PAO && INTRQ.PAO) {...}

Il 1 INTEN.PAQ —E ZEFENRE, BLATLIZMEHBT INTEN.PAO, LLITEF B 4T

If INTRQ.PAO)
{ Il PAO #JH B EESF
INTRQ.PAO = 0; /I RAIERHEXT A1 (PAO)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

/I X1 INTRQ = 0; I BZEREFHFEFRE, T INTRQ =0 — A L5085
BT & A BE S 7ML L T AR BE R B, BIFEGRAE
POPAF I1EHE ALU FIFLAG F77#E

5.12 HHEH#EH

PFS123 47 =AM 5 SCIERAFRE S, 73 m00: % AR, s s p U szl 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 HHER(“stopexe”)

i/l stopexe fRALFANBHEE, RA RGN, HRIEKIRG SEPERI kS TIE. JrARH
CPU ZFILIATIES, R, Xf Timerl6 iHEas &, WA E MR EHEAZ RGN B, K Timerl6 {58 2 R
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 fEif & 551
(5) Timer tH¥#%: %5 Timer tH5a% (B E R 2 G i b sl F AR B 1 Bh R 3 s A Bl 45 A, I Timer {5161+
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 Ik 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 #HBHEKX (“stopsys”)

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

(1) A IR SRS HL G b 5

(2) MTP {24 o5

(3) SRAM HIEFfE&% N A RFFAAL

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

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

CLKMD = OxF4; I BN \HRC B ILRC, XHAE1HH 8
CLKMD.4 = 0; Ik 2/ IHRC
while (1)
{
STOPSYS; i A BB
if (..) break; /I BRI H £ 2 OK, BEi& ] IE % T1F
i BHY, FEFESEER
}
CLKMD = 0x34; Ik FaH# 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

BN (stopsys)MIAH BB (stopexe)fEMEEIREKZE 7
1O 5 T 5 R i EU A 345 nie i
STOPSYS & = &
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 JEFRUETHE, 16 H R i 1) K292 3000 4N ILRC BH8HE B, A4k, PFS123 H bk ma i 1) fs
MiSC & 17 251 B L M i K 20 45 ™ ILRC B8 31 .

B m R AR =X PI#e 10 5] B0y g BEL A 8] (twue)
STOPEXE %4 Hifi =, B 45 * TiLre,
STOPSYS $i Hif# 5 RO X B Tire /245 ILRC B4 & #A
STOPEXE 44 Hifi=X R 3000* Ticre,
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(.
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LIN PFS123
'j' PADAUK 8 fir MTP ZIga /147 12 fireafH= ADC
5.13 10 5|

PFS123 firfi 10 5| J&R o] LAvk e s A\ sl e, 38 408 75 77 48 (pa, pb, pc), 1%l /748 (pac, pbc, pcc)
F_Ehi %147 %% (paph, pbph, pcph) . HAHIYANS] i PB2. PB3. PCO il PCL #4I F 1 & f£#%(pbpl.2, pbpl.3,
pcpl.0, pepl.l). BT A X £ 5| 5 B A it 2 e ik & i N\ G2 P25 CMOS Hi th B3l ALK P o 243X 2L 5] A4 K
LR, 55 BRI Fr E S B sh o b SR P e O _ B EACRAS, e B E A, AT
AR, B RO B A B, T 10 I M . 25491, % 6 i PAO ML ERLE . K
21 5o T 10 G X iR

.0 | pac.0 |paph.0 A
0 0  [fA, A5 EhHPE
WA, AR
A, A8 ERH B (55 B FE B BOCH)D
fith e A, A S5 EhHRE
AL, 755 ERHLFE
# 6: PAO WERCE %

P |k |O[X|[X |2

0
1
1
1

PO |X |k

(i

b Q—¢ o—q| o
WR data latch > E:;f, PAD
& > [ 5"

RD control latch ¢ < ._|>o
D Q I e l

WR controllatch | Control

/
latch
Pull-low
RD Port 9

(PB2, PB3, PCO
Data Bus & PC1 only)

padier.x

Wakeup module

Interrupt module

A

Analog Module

21: 10 5] gz DX B4 P

PB4 FI PB5 i i /771 501 PB4_PB5_Drive K if%2 3 3y i 7 Al HE FL I
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

BT PAS 4b, FTAER 10 51 IEAG IR PAS ffH a2 IRRT B  G8F QL o MW THiEH
RN RERI 5] I, D6 HIFE %747 2% padier / pbdier / pedier MR E AL, VARG ILIRHEI, 24 PFS123 7R
BB AR, AN 5 AT LD R Aok e g R S8, Rk, T 75 FORMeBE R0 511K, 208 B oA
1 DL 27 A7 48 pxdier s HE o [FAERD AL, 24 PAO FHAEANES H W 5| IR , padier.0 W% & 4 &, i 41 pbdier.0
%IF PBO, padier.4 %t PA4 Al pbdier.5 %} F PB5, #B/2& FIFEH %,

5.14 ZAfM LVR
5.14.1 Bfr

5lie PFS123 ARG IRE, —HEM KA, PFS123 M &7 d ki B B NERIME: RAEEN
Ja, RGEERD, R THE S BEERE 0x00.

KA EREAE LVR ZA7)5, #7 VDD KT VDR G RAF FE LD , B A7 AR 2 (R B ;. %7 VDD
/NT VDR, Bl A7 a5 BB e R FIHIRES -

KAESN, HEFHAEINER SRAM KIFE S 805,  WSGHT B SRR PR P s bR, TTikR

E BN PRSTB 5] sk WDT #EE AL, BiE 76 28 F{E Gl £ B .
5.14.2 LVR Eft

i3 FE 7 Ti (code option) AT LAE £, HIRZ AR LVR B4R ks, W BT, HHE
FEVEFE LVR RAL RIS, 0088 & 57 AL AR R By i e, DARE LR B LR 2 A
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

5.15 HHl-BFE#E(ADC) itk

adcm[4:1] adcc [5:2]
Scalar . A

«—system clock
v ADCCLK

VIN

ob—" . [X] 0100 : | PB4

0101 IL_I|pB5

A

Conversion Voltage

A/D

I
I
I
I
I
I
I
I
I
I
I
i
! !
Converter T i o 0111 —
I
i
I
I
I
I
I
I
I
I
I
l

N 1000 1 .
. 0 PA3
. Vrer 1 !

o— 1001 | PA4
I
4 \.—.—. LA oo PP
ﬁ adcrgc [7]
adcrh[7:0] for high 8-bit data

adcri[7:4] for low 4-bit data

r
Q

22: ADC FEERHE K]

i ADC BT 8 N fras i TICE, BT

& ADC il %1745 (adcc)

& ADC 7 5% 27 {7 4% (adcrge)

& ADC B ZFf74% (adcm)

& ADC 47 f74s(adcrh, adcrl)

& i1 A/B/IC #iv N Ja Fl @i /745 (padier, pbdier, pcdier)

R /& ADC B R v 0 4R

(1) It %74 aderge LB S % m ik

(2) @i adem FFAFASACE AD Fe B (5 S

(3) i#it padier, pbdier, pcdier ﬂﬁ%&@ﬂﬁiﬁﬂiﬁu)\%lﬂiﬂ
(4) i adcc FFfFAHILHE ADC f N il

(5) it adcc A7 EH ADC Bk

(6) AT AD A IFHrE ADC 4 2 5 O 4 e
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

addc.6 W& 1715 AD ## it HA I addc.6 2 &/ 21
(7) M ADC ZFFArasi Bk aq 3

5.15.1 AD ¥ ANER

T AD BEIRIERS LR, A IR CR KR LT (Croup) 2 158 45 78 HEL B 228y HLUS IR 7K F AR L 3 2%
IR BRI B N B AR 1A 23 R, (5 5 SRShIEFLIT(Rs) AN A EERAETF R BT (Rss) 2 ELIL M
FIHLZF Crowo FEHLFTAR RIS ] N EBRAEIT RAIBHPTR RE = (A ADC 78 i HUE M 2R 224k 15 5 BXEh L
Pl IR NG 5 BG83 6 IR ORAERAF AT, S 5 jukese, DIk, 155 RshR P&k
E S5 IE 5 AR S BEAR DG . JRIL, FEH ARy 500khz T, BHIUE 5 U8 A SR BEPUE A 2T 10KQ.

V;=0.6V | leakage
T=0V(Y) ekt =5.1 pF

Legend Cppy = i BEE
2 = BERIES
| leakage = 5| & EERIR R
Ric = NEp Al
sS = ZHHX
ChoLb = BRI EE (CHOLD)

K 23: Bl AT
5.15.2 “HFESEHBEE
ADC &% E L RES I8 F 17 4% aderge RIBL[7PRIER:, JEH ERIERAE Voo BiE K EH PB1 #h5] i,

5.15.3 ADC B4hi%d%

1A AD B4 2 17, W ZUR N BT AR AT 5 (PSRRI (8] N A5 & B3R, ADCLK 9378 436 40 25037 A o
FAE 5 KRG TH]

ADC i FIR 81 (ADCLK)gEfE i i adem #5785 KiEFE, ADCLK M CLK+1 3] CLK+128 —3tFH 8 4 ik
APk (CLK & R24imeh) o 115 5 RENM TACQ /&2 ADCLK H—/ it g, bl ADCLK @445
W RIX—ER, @i ADC W E 2 2us.

5.15.4 FEZMSIH
H 14 BHUE 5 T LUK AD #4113 Sk HAME S| BT ISR A5 5 F1—4> bandgap % HL & 1.2V,
X B R 5] B SONRSE LS R, 3RS ML= 10 i D 807 s B P~ AR IR E, 18 S5 e AR B i\
ITheE (B2 1E4% padier, pbdier or pcdier StRA7 A 0)
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

Ky ADC A5 5 )8 T/ME S, kil &5 SENEIM B0, ke i 5| I .
(1) B,
(2) K59 EHHRHE,
(3) it 1 AIB/C F 174 (padier / pbdier / pedier). 5 B AL NI L HEUFHIN .

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

B, € PG -

PBC = 0B_XXXX_0000; /I’ PBO~PB3 fENMIA
PBPH = 0B_XXXX_0000; /I PBO~PB3 %5 bk
PBPL = OB_XXXX_00XX; I PB2~PB3 &5 Tk
PBDIER =  O0B_XXXX_0000; /I PBO~PB3 {=¥ M

T—2, WE ADCC Zifidte, n~ElnT:

$ ADCC Enable, PB3; 1 wWHE PB3 {EA ADC fii N
$ ADCC Enable, PB2; 1 wWHE PB2 {E5 ADC fii N
$ ADCC Enable, PBO; 1 wWHE PBO {E4 ADC #ii N

T—#, ¥ ADCM il ADCRGC %1788, R~

$ ADCM /16; 1 i 116 @ RS ¥F=8MHz
$ ADCM /8; Il #i 18 @ R G Bh=4MHz
$ ADCRGC VDD

T—2, ZEiR 400us, ~EI0F:

.Delay 8*400; I RG] =8MHz
.Delay 4*400; " RGN E=4MHz

A, JTh ADC #edh:

AD_START = 1; Il FFis ADC ¥4
while(!AD_DONE) NULL; Il %45 ADC #4 4k

BJE, 4 AD_DONE & AT i2EL ADC 45 5

WORD Data; I PFETEEH. fE ADCRH fl ADCRL
Data$1 = ADCRH,;

Data$0 = ADCRL;

Data = Data >> 4;
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"; PFS123
'j' papauk 8z MTP BB R 1T 12 fireERHE ADC

ADC 1] AR F 1 75745 -
$ ADCC Disable;
ik
ADCC = 0;

5.15.6 {aitE ADC BN E Vin

T PFS122 ) ADC ANRefdi A 1.2V bandgap )%, AR VDD, 1ENSHHEE (Vrer) - £ IC
(¥) VDD NAERE R R RS, 2 FHE A A 1.2V bandgap HUE R E, DLHETFEMABEE (Vi) o JREE

LI
Ve / Voo = Ne/ 4096 ....(1)
Vin/ Voo =Nin /4096 ...(2)
Ibhb: Vin o ADC B NS 5L
Vee A 1.2V bandgap H &
Nin A Vin B0 ADC 325
Nec A Vs %8 ADC 525
Voo il B 1] 14 FELY R PR
4096 A Vin = Voo I ¥ 272 ADC 244 (12bit: 212 = 4096)
(2)/(1) AI#3: Vin/Vee = Nin/Nse
FrLh: Vin = Nin/ Nec *Vec
AR P RIERIRS (), DA VDD AT, S8 )5 L Vin Bl Vee IR, F DAIRIERIBRERL Y, X
#HRIFATE, EATFE] Vin 1A
EREMKOIESH, W FAE B4,

©Copyright 2023, PADAUK Technology Co. Ltd Page 66 of 105 PDK-DS-PFS123-CN_V002-Jul. 6, 2023



!: PFS123
N |
j‘ PADAUK 8 fir MTP ZUea | ¥lnr 12 firEBfH= ADC
6. 10 HF%%
6.1. ACC R&EHEFHFE(flag), 10 Hlt = 0x00
fr | wmeE | ws ik
7-4 - - £RE .
3 0 | W= | ov EHEE) . BEHEE 1.
, o | i | AC CHIBBEGLRE) BT, WRRE 1 (RATIEET ks 5
MU G QR R, Rk T L
. o | gy | CCGEUEE) < AR, SR L (DS, @WEH
KU Rr. HERRR R AT AL shift 1545
0 0 | WE |z (B) . MACEEEEN 1, AE ARSI R 0, SR E,

6.2. HEERIRETEFAEER(sp), 10 Hht = 0x02

fr

QAL

5

ik

7-0

/5

HERRTRBT A7 A A% o DR A ATHERR TR ST, BUS AN DL HERSR$T . 1HER O L Zi4EHF 0y 0
PIFE TS A 16 {7

6.3. HHEER AR (clkmd), 10 Hilk = 0x03

fr | WIERME | W15 #iR
RGN B (CLK)IEFE
M0, clkmd[3]=0 M 1, clkmd[3]=1
000: IHRC+4 000: IHRC+16
001: IHRC+2 001: IHRC+8
7.5 111 e | 010: Re 010: ILRC+16 (i EL#BASTH)
011: EOSC+4 011: IHRC+32
100: EOSC=2 100: IHRC+64
101: EOSC 101: EOSC-8
110: ILRC+4 11x: fAHE
111: ILRC CERIAED
4 1 /S | WiBE S RC IR #5ThAE.  0/1: {FHIEH
3 0 s IPEP R ALIE SR . XA RIESRAL 7~07 5 I Eh AL,
0/1: FHOKM
5 1 s WEMICH RC #k¥Z 2 DhRe. O/1: 1=H/EH
N KA RC #1837 a DhREAS FIIT, & T 1) D RE R B4 5% 1A
1 1 IS | BIVAEE. 01 SRS
0 0 /5 | 5] PAS/PRSTB IjiE. 0/1: PA5/PRSTB
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

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

fr | ¥IsRE | 5 Ejiip

7 0 PS5 | JHH Timer3 By . 071 =5 H
6 0 WS | A Timer2 fu . 0/1: f=H/)EH
5 0 B5 | FHIA LPWMG st . 071 152 Fl/)A
4 0 B | B EE RE H. 0/1: R A
3 0 B/5 | A ADC B . 071 f= R H
2 0 W5 | A I Timerd6 fdE by, 0/1: 15 H1/)E
1 0 B/5 | JE M PBO/PAA i i . 0/1: 45 HI/)E
0 0 W5 | A PAO/PBS [ ik, 0/1: = H/E
6.5. FWrEREFFER(intrq), 10 #ilk = 0x05
Ao | WIRE | 5 ik
7 B/5 | Timer3 frpbrig K, thhrfe i BAJF i AHEE. 011 AZSRAER
6 B/E | Timer2 WK, A2 faE B HEE. 01 ABRAFR
5 B/S | LPWMG K Wik, i@ il B0 IF A HE S . 0/1: AESRAFK
4 PG| RS R, AR AR B A S . 01 AZDRAER
3 /5 | ADC [ribrig sk, thhrje il er B i AHEE. 011 AERAERK
2 B/E | Timerl6 B Wik, A2 miE B HEE. 01 ABRAFR
1 /5 | PBO/PAA [FI R R, IhA7 2 thfl R B AL B . O/L: ARER/ER
0 - /5 | PAO/PBS (¥ I R, IhA7 2 th il R & A B . O/L: ARER/ER
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L
j‘ PADAUK

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ ADC

hr | BiGME | 5

6.6. Timerl6 ¥HI&FFZ8% (t16m), 10 Hlk = 0x06

HiR

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

Timerl16 iz 12

Timer16 £ 13

Timer16 17 14

Timer16 £7 15

N O OB W N P

6.7. SMERERAYRT A 1E M 4% (eoscr), 10 Huhik = 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

A

BIsE{E

]

HiR

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. 3w A FFMAERE A8 (padier), 10 #ilik = 0x0d

AL | ¥R | BB iR
e PA7 0 AR EE . 1/ 0: JEH {5 H

7 1 RE | 2 AN AR 2% IO, A8 0 B IbFEH . W RIX AN BN 0, PA7 MIASRE AR
MefiE 22 5t
e PA6 S NI EE S A:. 1/0: JEH/ {5 H

6 1 RE | 2 AN AR 2% IO, A8 0 B b FEH . W RIX AN BN 0, PA6 IIASNRE Ak
MefiE 22 5t

5 1 e flife PAS ZUrf NI . 1/0: JHH/ 15 H
IR 0, PAS TLEEME R 4.
e PA4 0N MeBE AR R WE R, 1/0: 3 A =

4 1 RE | 24 PA4 {ER AD fI NS, ZALEN 0 Al ARG IEFERE . WRIXAMZ B8 0, PA4 MIASBEF K
Mg R4, JEHE NG R .
e PA3 S NI EE S . 1/0: JEH/ {5 H

3 1 K5 | 24 PA4 {ER AD NS, ZALEN 0 Al ARG IRFEHE . WIRIXAMZ B8 0, PA3 MIANBEF K
A

2- fREE. (5 00)
fiiRe PAO Hr N MR SE AR Al R ik . 1/ 0. B 1 45

0 1 RE | 24 PAO /£ AD BB, A28 0 7] LB IEREHL . WX Mz 0, PAO NIIARAE
F KM 255, I HAZ F  Wrid ok
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.10. ¥ 0 B FFHNEREE 748 (pbdier), 10 H#ilik = Ox0e
B | wimeE | 5 ik

fiifig PB7~PB6 AU AAIMLRESE. O/ 1: 5/ / /A
7-6 11 R'5 | %4 PB7~PB6 {14 AD H A\, X848 0 AT LARG IR L. i 4 F, X4 5] AT e it
DhfE et -

1

I

{fE PB5 HUv N . MR AR AR g R, 1/0: B 1 54
2 PB5 1 AD BEI NG, 1ZAL1 N O AT LA IEREH . Wi SR IX AN 3N 0, PB5 NIANEE
KMeliE 258, I HASH WK

(03]
H
Pl
d

{58 PB4~PB1 $urf AR :, 0/ 1: 1=/ /1 B H

4-1 | 1111 | HE | ¥4 PB4~PB1 {4 AD fy AN}, XEef7 ¥ 0 nfLARTILIR . iR B I, G 5] g s i
hRe 5 H -
ffi5E PBO 0 N . MR- iEsR. 1/0: BH 1 15H

0 1 HE | 24 PBO £ A AD BRI NG, ZAL15A O 7] DARS IEFEHL . i RIX Mz 0, PBO MIASRE

KM RS, JF HAZ AR,

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

(0 YIGRE | /5 iR
7-4 - - R

ffifE PC3~PCO B NFIMe i, 0/1: £/ | B H
3-0 OxF H'E | 4 PC2~PC1 £y AD i A\, iXUEA7 ¥ 0 AT ARG (bR HL . 4k FRfs R s, axX s 5] ) i ig
heEthpifs o

R HEMREIESE 9.2 7).

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

fr | WIdEME | 5 iR

7-0 | Ox00 | B/ | BHEZFAF4s 000 1 A,

6.13. ¥ O A $E5| 87788 (pac), 10 H#ihk = 0x11

fir | #gmiE | 5 iR

Uity 1 A FEH B AT Ay o IX S EF A7 A2 FH ok e St A BRI AR 1) 51 i A A5 2 s He A5
7-0 | Ox00 | BWE | 0/1: %N/
HE . PAB YE B K, Y PAS ¥ A% EIRE, 9 OC/OD #itH .

6.14. 35 0 A _bEhriEH|F 8% (paph), 10 #ithk = 0x12
fr | WIRME | BB i

il A RREH ARG XA AR AR TR bR A AR 51

7-0 | Ox00 | /5 .
0/1: 15/ H

6.15. ¥ 1 B H#E&FF4%(pb), 10 #uht = 0x13

AL | WishiE | /5 HiiR

7-0 | Ox00 | BE/5 | H¥EF 72500 0 B.
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.16. % O B #=H] & 728 (pbc), 10 #bk = 0x14

| BgRiE | BIE 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 b=l aF £ (pbph), 10 #udk = 0x15

fr | WRE | 5 j:ip)

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. ¥t 1 C & F4%((pc), 10 Hihk= 0x16

fir | YisefE | B8 ik

7-4 - - R

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

6.19. 35 A C #&=HIFHF2 (pcc), 10 Hikk= 0x17

fir | ¥gRiE | 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 _Ehi=HlEFFa%(pcph), 10 Hikk= 0x18

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

B C bl ey A7 o o XA A7 a8 P ORAZ ] _E v i 1 C REM A RZI) 518

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

6.21. 350 B Fhizhl&FFE% (pbpl), 10 #ikk= 0x19

fr | BIsefE | BI85 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. 3 0 C Fheizhl&F 724 (pepl), 10 Hihk= Ox1a

fr | BIsRME | /5 iR

7-2 - - | fREH.

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

B/ | wid PCO NhiafFes. 0/1: {=HEA
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.23. ADC #&#I& £ 2% (adcc), 10 #ilk = 0x20
Br | v | S iR

7 0 5 | B ADC Ihfe. 0/1: E=H/EH

ADC et Rzl o -

6 O | BI5 | bimy «tr em) ADC B2 T, R OEEH SR

WIEERE . DU 4 0 FRIEHE AD HikpAN{G 5
0000: PBO/ADO,

0001: PB1/AD1,

0010: PB2/AD2,

0011: PB3/AD3,

0100: PB4/ADA4,

0101: PB5/ADS5,

0110: PB6/ADS6,

0111: PB7/AD7,

1000: PA3/ADS,

1001: PA4/AD9,

1010: PAO/AD10,

1011: PC1/AD11, (ICE L2 PA1)
1100: PC2/AD12, (ICE F#& PCL1)
1111: (G#i& F) Bandgap % Hi /&

5-2 | 0000 | /5

HAth: {RE
0-1 - - fRe8., (B 0)

6.24. ADC #R&F1E88(adcm), 10 #ulk = 0x21

b |WIRE | IS Hiid

7-4 - - B (50 .

ADC Bk :

000: CLK (RZh 1) + 1,
001: CLK (RGHf#p) + 2,
010: CLK (RZR 1) =+ 4,
3-1 000 | /5 | 011: CLK (&#4%intsh) +8,
100: CLK (RZhf4f) + 16,
101: CLK (R&mf4h) + 32,
110: CLK (RZhf%f) + 64,
111: CLK (RGP + 128,

0 - - RH.

6.25. ADC HhLgsR&FF 2 (adcrh), 10 Hibk= 0x22

i BiselE | S HiiR

7-0 - Ak | X 8 MR ADC ## s I AL[11:4], FAFEAIAL 7 & ADC H s Rt mm .
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.26. ADC KPR EFHFEE (aderl), 10 bk = 0x23

hr | wIsGME | WS HiR

7-4 - At | X4 DA S ADC B4 RAIAL[3:0].

3-0 - - FREH

6.27. ADC ¥ %% (adcrge), 10 Hhk = 0x24

L | WIgRME | /T iR
ADC 2% ik :

7 0 HE | 0: Voo
1. AMB5I (PBL)

6-0 - - | TRE

6.28. ZLTH A2 (misc), 10 Hihk = 0x26

A [¥IsBME | /5 ik

7-6 - - e, (50

PRIGEETIBE . PRIEMEE D) AE EOSC B AR

5 0 W5 | 0: IEHMeEE, MR E)2 3000 4~ ILRC W4 CRIE I PUEIFAL .
1. PUsefE . PREERS (] 45 > ILRC B
fiifE VDD/2 LCD bias Fi &4 it
| 0/1: 4= PR (ICE ARESER 4
4 0 RE

415 Code Option 1%+ LCD #ith, {H MISC.4 A ¥y 1, WILE IC _Fik &Mt VDD/2
bias, {EH{5ENIERT LA, BEALFLIRAE.,

3 - - PREH

ZH LVR ThEE.
0/1: Jjal &=H

N
o
P
i

1140 B R BT B ] 52 5
00: 8k ILRC 4 H 1A

1-0 00 W5 | 01: 16k ILRC 4 E 1
10: 64k ILRC %k &
11: 256k ILRC 4 A
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.29. LB B & 78 (gpcc), 10 Huhk = 0x2b

A | WgeiE | 5 iR

AR 0/1: =B

7 o | s
O | s B AL RN SRS MO B BB AL LAB IR .
ek B
6 - | ik o EfIA < SN

1: IERIAN > kAN

PEPE LR BRI 45 B2 i TM2_CLK RAESH .
5 0 BEIE | 0: LLEASHI4s BB TM2_CLK SRF: g H
1: L2452t TM2_CLK Rkfda

P LA 0 45 SR T AR
4 0 IS | 0: LhBEs i Hh £ AR ot
1. ERBE A A R Sk

puk AR I E S TPNIP S/

000: PA3

001: PA4

010: WH#B 1.20 V bandgap 2% ML CANIE T H s A noe i 1) R
011: VintermalrR

100: PB6

101: PB7

11X: 1R

3-1 000 w5

PR LB RSN R R
0: Vinternal R

1. PA4

6.30. L BB IR R 788 (gpces), 10 bk = 0x2c

A | WIEElE | B iR
| eREERIH AR (2] PAD) .
7 0 HE N
0/1: {FH/IEH
6 0 ne P asmefii 5 . (gpec.6 & A HL AR fh I 4 mf e i)
T o ERIE A
/D\':':j jﬁ%ttiﬁ%&%%%gﬁ VinternalR%%E@?ﬁo
/D\ ':':j jﬁ% Hﬁffj%%%%% EEJ_TE Vinternal R B%{& E‘JT@ o
— jﬁ%ttiﬁ%&%% EEJ_TE Vinternal Ro
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

fr  |BUsRE | B j:ip)

Timer2 W EhJRIER:

0000: 15 H

0001: CLK (&RZGHf4)

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

0100: ILRC

0101: Lhig#sfi (i HAAHFD

e | 1000: PAO (_LFHE)

7-4 10000 |\ BIS |00 b0 CREERD

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 #8058, X4 ICE {58 RS, A% F| & i 45 I i
AL, B ERTAR ST

Timer2 % % £
00: 1%H
3-2| 00 | B/5 |01: PB2
10: PA3
11: PB4

— | Timer2 &k
0/1: ERPKL 1 PWM L,

Ja ] Timer2 A% H
0/1: {FHIEH

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

fir | el | 5 iR

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

6.33. Timer2 P& fEas(tm2s), 10 Hhk = 0x32

A |¥IgRE | 5 #iR

PWM F 3 % .
7 0 HE 10: 8 fi
1: 6 L8 7 AL (HB code option TMx_Bit #5E)

dIT

Timer2 B & 43 425 o

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

4-0 | 00000 | K5 | Timer2 &7 4iids .

dIT
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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 |FIsG1E | BIB ik
7-0 | Ox00 | H'5 | Timer2 LIR&FF4.
6.35. Timer3 & HlFF8%(tm3c), 10 Huilk = 0x34
A |WItRME | /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, KRIEFE 8 (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

fr  |WIseE | 5 j:ip)

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&EFFFEF(tm3b), 10 Hiht = 0x37

fr  |WIsRE | WS R

7-0 | 0x00 HE | Timer3 LEZ7E5e,

6.39. LPWMGO #8778 (pwmgO0c), 10 #iht = 0x40

AL | WIWRlE | IB ik
7 - - R,
6 - Hi | LPWMGO A a8 HoIRAS

HFE LPWMGO Y% H R 45 R 15 Sl k-

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 fi7 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 | YisetE | 5 Ej:ip)

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 sk = 0x42

| WimE | 5 ik

7-0 - HRE | LPWMGO 7 E. £7[10:3].

6.42. LPWMGO &= RS FF 7282 (IpwmgOdtl), 10 bk = 0x43

| WimE | 5 ik

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

4-0 - - NR

R LPWMGO 575 LR B A7 28 E X 41 B 7E LPWMGO 5 75t 3 2 A7 28 2 il -

6.43. LPWMG ¥ LR &AL A F4(Ipwmgcubh ), IO Hilk = 0x44

| WimE | 5 #iR

7-0 - HR5 | LPWMG LRZFAER. H7[10:3].

6.44. LPWMG ¥ ERRIKALEF 28 (Ipwmgcubl ), 10 Hilik= 0x45

| WimE | 5 #iR

7-6 - R5 | LPWMG LIRZAFEE. fr[2:1].

5-0 - - PREH o
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

6.45. LPWMG1 #&#I% 72 (Ipwmglc), |0 Hihit= 0x46

A | WIMRIE | /5 ik
7 - - FREH
6 - Rt | LPWMGL A i 285 R A&
. | AEFELPWMGL fodn th 45 2 75 S R

5 O | B | o, AL

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

1: LPWMG2

LPWMG1 %t uify I
000: i tifsH

001: PB6

3-1 000 | /5 | 010: PC3

011: PA4

100: PB7

Ixx: 1R

0 - s | e,

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

hr | WtRE | BB iR

7-0 - RE | LPWMGL L% HE. £2[10:3].

4

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

fr | WI%RHE | BB iR
7-5 - A5 | LPWMGL S E. £7[2:0].
4-0 - - RE .

R LPWMGL 523 HARA, B 28 ME UL A1 B 75 LPWMGL (528t v 25 15 2 2 Bl »
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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 | WimE | W5 Eiiip)

7 - - NE

6 - Hit | LPWMG2 E i gt HR A o

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 &%= HEALEFFEE(Ipwmg2dth), 10 Hihk= Ox4E
B | WG | S g

7-0 -

pini
dn

LPWMG?2 =il . £7[10:3].

6.50. LPWMG2 5Z HRAFFAE(pwmg2dtl), IO Huhk= Ox4F

| WIRME | BE Eitipa

dIT

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

drl

4-0 - - NR

FE: LPWMG2 523 LKA, B 28 IME L A B 75 LPWMG2 (5 25t s A 22152 2 Bl »
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4 .
j‘ PADAUK

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ ADC

7. 184
i 3o
ACC Zn#: (Accumulator 1455 )
a Zn#s (Accumulator 7EFE T AR RFFS)
sp HERARET
flag ACC & arfE o
| WAIEVE R
& 2y
| AL
— 2z
A 5 Ek
+ il
— ik
~ AU GEARAMEL, 1480
T T (2 4ME)
oV T (2 ARG SA R E D
z T (MRAFIBFE R ITERIEAERE 0, REN 1
C HEAL (Carry)
AC HEhFEAI AR L (Auxiliary Carry)
M.n R FhkfE bl 0~0x7F (0~127) HIf7 &
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PFS123

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

7.1. BimtEmAES

mov a, |

F 5l RV i Hietfe 21 2 s

0. mov  a, OXOf;

. a< 0fh;

SRS Z: (AL, C: [A%], AC: [A%], OoVv: [4%]

mov M, a

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 a, M

B s B A7 6 o 21 2N s

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  10,a | Esh¥dE Rinas# 10.
Bl mov  pb, a;
%%: pb «—a
ZWMbRER: Z: [A%], C: [A%], AC: [A%], OV: [4%]
ldtabh index | JBid i index {F> OTP HuhABHHE 1w WL AFHERL 3 77k B4 RN S5 . IZIRIE TR 22 2T SR 2 M .

. Idtabh index;
458, a «— {bit 15~8 of OTP [index]};
ZErESM: [NJZ [NJC [NJ AC [N] ov

I S 41 -
word ROMptr ; Il 75 RAM HLTH 7 B $8 4
mov a, la@TableA; /I {84451 ROM HL[fi[] 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  ROMpr ; /I %74 TableA MSB % ACC (ACC=0X02)

TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;
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2 PFS123
j' Papauk 8 ir MTP BRI l 12 fir FFHF ADC

Idtabl index T index 154 OTP Mk 4 B RN AF BERR P A7l 2 40 BN es . ZERE TR 2 2T 184 3.
Fltn: Idtabl index;

i a « {bit7~0 of OTP [index]};
SR ESM: [NJZz INJC [NJ] AC [NJ] ov

N FH A
word ROMptr ; Il & RAM HLTH 75 B F8 4
mov a, la@TableA; /I #&%H4EM ROM HL[Hif#) TableA (LSB)
mov Ib@ROMptr, a; /I {RfFFE%H% RAM (LSB)
mov a, ha@TableA; /I $R{H4E ROM H ) TableA (MSB)
mov hb@ROMptr, a; /I {rRf71E%t4 RAM (MSB)
ldtabl  ROMptr : /I 1 4% TableA LSB % ACC (ACC=0x34)

TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;

ldt16 word % Timer16 11 16 it 518 2 #1%] RAM.

Fltn. 1dt16  word;

78, word — 16-bit timer

ZmbrEN: Z: A%, C: [A%&], AC: [A%&], oV: [A44]

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 1% Timerl16

Idt16 T16val ; Il ¥ Timer16 [¥) 16 A7 HEE #] 3] RAM T16val

stt16 word FAE word 1 16 52 RAM & #1%] Timerl6.
#ltn.  sttl6  word;

7R, 16-bit timer «— word
ZRmatrEs: 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 # %) T16val (MSB)

stt16 T16val ; Il Timerl6 #JiH{t 0x1234
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"; PFS123
'j' papauk 8z MTP BB R 1T 12 fireERHE ADC

idxm a,index | fEHZEII/EN RAM FE 3K RAM B HGFE AR 2 INgs . © /2 2T B E#iTrix—iE4.
. idxm a, index;

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

ldxm index, a | { {1 & 5[/E8 RAM bl 3K RAM FSE S BN B 28 . & 7 22 2T BHH$UTiX—# 4
Hlt:  idxm a, index;

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

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

N7 FH A«
word RAMIndex ; Il % X —A> RAM fE4t
mov a, Ox5B ; I 48 fa %t btk (LSB)
mov Ib@RAMIndex, a; /I ¥fa4H{7%] RAM (LSB)
mov a, 0x00 ; Il F&5E 85 HLbE A 000 (MSB), 425N 0
mov hb@RAMIndex, a; /I #4843 RAM (MSB)
mov a, OxA5 ;
idxm RAMIndex, a ; /I OxA5 £ A\ RAM Hhlik >y 0x5B
xch M Znge s RAM 22 A58 B
Bl4n:  xch MEM;
énj:f : MEM<—a,a<—MEM
SR g Z: [A%], C: [A%], AC: [A%E], OoV: [A%]
popaf P HERRTR BT 45 08 I HERR A0 25 00 B0 [l 4% 21 BRI B8 AR AR B RS T A7 38

#4n: popaf;

Zi: sp—sp-2

{Flag, ACC} < [sp];

Zmbs S Zo [Zsgm) ,  C:o [%=#m] ,  AC: [%Zggm)] , OV: [
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

pushaf W BN AR IR A B A7 4% B0 EHE A7 B HE AR £ 45 8 IHERR R i 47
#lin: pushaf;
4. [sp] < {flag, ACC};

Ssp«—sp+2;
SRt ES: 22 TAE], C: [A%], AC: [A%E], ov: [4A%]
NG )«
.romadr 0x10 ; I F W RS F2 7 N A ik
pushaf ; 114 ZM s R AR B AR RS F7 A7 48 1 TR B HERR ATl 2%
I B RS A2 T
I B RS AT
popaf ; 11K HERRAF it 4 10 BT R R A7 2 RN A E AR HIR S F 74
reti ;

nmov M, a | KEINgraiZiE2 M3 RAM

Fltn:  mov  MEM, a;

iR, MEM«— Ta

ZwmatsEf: 2. [A%] ., C: A%, AC: [A%], oV: [A%]

S A5 «
mov a, 0xf5 ; /I ACC is 0xf5
nmov ram9, a; /l ram9 is 0x0b, ACC is 0xf5

nmov a,M B RAM [ 6B 4E(2 #MB) N B 2$
Fltn:  mov a, MEM ;

R a «— TMEM; Flag Z is set when TMEM is zero.
SrembrEA: 2o [=Zsgm] ., C. A%l , AC: [A%], ov: [4A%]
INAZERER LT

mov a, Oxf5 ;

mov ram9, a; /I ram9 is Oxf5

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. BRBHRRES

add a, | F S RIE S5 BN E AR, SRS RN RN .

#hn:  add  a, OxOf ;

8. a«—a+0fh

TR EN: Z: [=Zeml , C. [=Zgml, AC: [%=Zgm]l, OV: [%m]
add a, M ¥ RAM 5 R nzAn, ARG R Bnds.

fltn:  add a, MEM;

8. a«—a+MEM

TR EN: Z: [=Zeml , C. [=Zgml], AC: [%Zgm], OoV: [%m]
add M,a F RAM 5 RIn#sAH00, SRJEH4E RN RAM.

Bltn: add MEM, a;

4Zi%%: MEM «— a+ MEM

TR EN: Z: [=Zeml ,  C. [=Zggml, AC: [%Zgm], OoV: [%m]
addc a, M ¥ RAM. Bm#s DLRSERIAR N, AR JEHE4EE IO BRIn4s .

Fl: addc a, MEM ;

#R. a—a+MEM+C
T bRENM: Z: [%=gm] , C: [=gm], AC: [%=m], OV: [l

addc M, a B RAM. B LU AL AR D, AR5 4045 BN RAM,
#ltn. addc MEM, a;
48, MEM <« a+ MEM + C

RS Z: [RZFm] ,  C:. [%FmW], AC: [%Fm] , OV: [3%5m]
addc a T s SHEAARN, RIS HEEE RIEN R Inds.

Hln. addc a;
R, a<—a+C

R EL: Ze [%m) ,  C. [%Fm] , AC: [%¥mw) , OoV: [3Zm]
addc M # RAM S53EA7 AN, SRJEHELE RN RAM.

fltn:  addc MEM;

g, MEM — MEM + C

SZrembrEls: Z:e [=gm) ,  C. [=sgm)] , AC: [%#W)] , OV: [3Zin]
nadd a, M B B a7 (24MY) S RAMARIN, ARG HE4E RN R ngs .

#t: nadd a, MEM ;

%48 a«— Ta+MEM
R bREN: Z: [=®m] , C: [=m)], AC: [=Fw], OV: [

nadd M, a FHRAMIM FZHE (24ME) 5 Rnassain, R4S RMARAM,
#in: nadd MEM, a;
ZEHL MEM «— TMEM + a

RMWEbREL: Z: [REm] ,  C. [%pmil ,  AC: [%fm] , OV: [%i]
sub  a,l FUnaslor RV EE, ARSI AE RIBN RN -

Bl4m: sub  a, OXOf;

%R: a« a-0fh(a+[2's complement of 0fh])

WM EA: Z: [ZEmW] ,  C. [%ZEmwl, AC: [%¥mwl, oVv: [l
sub a,M ZINA3E RAM, SR 5845 RN Bnds .

. sub  a, MEM;

458:. a« a-MEM/(a+][2's complement of M])

R EA: Z: (%Wl , C:. [%ZEmw], AC: [%¥mwl, ov: [l
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PFS123

(v
* PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC

sub M, a RAM i 2 n#%, 545 5N RAM,

H:.  sub  MEM, a;

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

TR PAR G Z: [=Zm)] ,  C. [=m)] , AC: [%=m], OV: [%im]
subc a, M ZUngei RAM, FREGEST, SRJEHE4S BN Bmss .

Fltn: subc a, MEM:;

i a<—a-MEM-C

SRMPAREN: Z: [Z@m] , C. [=@m], AC: [=Zm], OV: [Zmn]
subc M, a RAM I 2 n2%, PR, SREHE4E RN RAM,

Fltn:  subc MEM, a;

#%: MEM<—MEM-a-C

TR pAREL . Z: [Zm)] ,  C. [=m], AC: [%m], OoV: [%Zim]
subc a SINE AL, SR IEHEEE RN B nds

Fltn: subc  a;

#EH. a«—a-C

SRMPAREN: Z: [%Z@m] , C: [=m], AC: [=m], OV: [Zim]
subc M RAM JEEAL, SR8 JE4E45 R RAM.

Blhn:  subc  MEM;

3. MEM <« MEM-C

SRMPAREN: Z: [%Z@m] , C: [=ml], AC: [=gm], OV: [Zm]
inc M RAM il 1.

Bln: inc MEM

i MEM «— MEM + 1

SR AREN . 2o [ZRm) ,  C. [=Zm], AC: [=m], OV: [%im]
dec M RAM 7 1.

filtn: dec  MEM,;

8. MEM — MEM- 1

SRMAsEN: Z: [Z@m] , C: [=ml], AC: [=¥m], OV: [Zm]
clear M H% RAM N 0.

#ltn. clear MEM ;

#ZEE. MEM <« 0

bR Es: 2 [AE], C: [A%], AC: [A%E], oV: [474]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.3. BAIIEHRERS

sra SN AR, L7 BAHENO.
.  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)
Zrgmbrdls: Z: [A%E], C. [%igm] , AC: [A%], OV: [AF]
src a FUNBEIN AR, AL 7 FE N AR EAL
Bl: src a;

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

Bt st MEM ;

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

HlH:  src MEM ;

43 MEM(c,b7,b6,b5,b4,b3,b2,b1) — MEM (b7,b6,b5,b4,03,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)

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

. sle a;

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

Bltn: sl MEM;

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

Fltn: slc MEM;

453 MEM (b6,b5,b4,03,b2,b1,b0,C) — MEM (b7,b6,b5,b4,b3,02,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. BEEBHIES

and a,l U ge AL RIEIE AT 28 AND, RG0S RIS BN ss.

Flt: and  a, OXOf ;

5%, a«—a&0fh

ZRMPbRES: Z: [ZFm] , C. [A%], AC: [A%], oVv: [A%]
and a,M N8 F1 RAM #4724 AND, SRJGHE4 RARAES] 2 hnes.

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«—anofh

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 Ziga /A7 12 fir #EfHZ ADC

not FINZRPAT L AMIIBH, S5 RInds.
. not  a;
gh R a« ~a
ZRmpbrEs:  Z: [=2wm) , C. [A%], AC: [A%], oV: [4A7%]
J FH e A5
mov a, 0x38; [//ACC=0X38
not a; /I ACC=0XC7
not RAM $1T 1 tMBIZ 5, 25 FBHE RAM.,
Bln:  not  MEM;
. MEM <« ~MEM
ZrgmbrEls . Zo [=sgm)] ., C: [A%],  AC: [A%], OoV: [A7F]
VA ERCRCIE
mov a, 0x38 ;
mov mem, a; /[ mem =0x38
not mem ; /I mem = 0xC7
neg RN PAT 2 AMEIZE, S5 E R nds .
4. neg a;
i a«—alf 2 #MY
SR EA: Z: [3m) . C. A%l ,  AC: [A%Z], oVv: [A%]
N FHYEA :
mov a, 0x38; [//ACC=0X38
neg a; /I ACC=0XC8
neg RAM #1172 #MEiz 5L, 45 RTHE RAM.
Fltn:  neg MEM:;
ZE%. MEM — MEM f# 2 %Y
ZRmpbs &S Z: [Zm] , C. [A%], AC: [A%], ov: [4A%]
J% FH A5
mov a, 0x38;
mov mem, a; [// mem =0x38
not mem ; /I mem = 0xC8
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PFS123

R
~ PADAUK 8 fiz MTP ZUEa R/ #17H7 12 firEafH= ADC
comp a, M Eei B n2s A1 RAM [ 25 .
. comp  a, MEM;
gif: Mt (a-MEM), FFEAbRENL Flag.
WS Ze [%Zsgm] ,  C. [%=gma) ,  AC: [%m], OV: [Zm]
J FH e A5
mov a, 0x38 ;
mov mem, a ;
comp a,mem; /I Z bE#HEH 1
mov a, 0x42 ;
mov mem, a ;
mov a, 0x38 ;
comp a,mem; [/ICEEHEZY 1
comp M, a oA 2 N850 RAM [N %5 .

Flt:  comp MEM, a;
G ST (MEM - a), HedtrEAr Flag.

REMAbRES:  Z: [ZFmw), C. [RFEmW], AC: [RZEmW] ., OV: [Z¥l]
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PFS123

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

7.5. fIBHKRS

set0 10.n 1O AL N AR AT
Blhn:  setd pa.5;
5. PA5S=0
TR Z: [AE], C: [A%], AC: [A%E], 0oV: [4%]
setl 10.n 1O AL N 7 LA
Bilhn: setl pb.5;
i3 PB5=1
SRR Z: [AE], C: [A%], AC: [A%E], oV: [44]
swapc 10.n 10 AL N5 C {7 B,
BlHn:  swapc  10.0;
8. C«10.0,10.0~C
10.0 i, A C HE4% 10.0;
210.0 AL, 10.0 Bl C;
SRR EL . A%l Z 0 [%Z#m] ¢ [A%] AC [44] ov
MG 1 GESEHHD
setl pac.0 ; Il % & PA.O 1E N
set0 flag.1 ; /I C=0
swapc  pa.0; Il 1% C 4% PA.O  (fi#fE) , PA.0=0
setl flag.1 ; /I C=1
swapc  pa.0; Il % C %5 PA.O  (fi#EfE) , PA.O=1
Va2 GESHN)
set0 pac.0 ; Il % & PA.O 1ENEIN
swapc  pa.0; Il 52 PA.O HIMEZ: C (hifgfF)
src a; Il 8 C #4r4h ACC AL 7
swapc  pa.0; Il ¥ PA.O % C (RIER(ED
src a; Il ek C Blrdh ACC HIAL 7, L—4> PA.O [I{E %5 ACC [If 6
setd M.n RAM HIHL N #2240
filtn: setd MEM.5;
ZEg:. MEM {25 40
TR ES: Z: [A%), C: [A%E], AC: [A%], oV: [A4]
setl M.n RAM FIA7 N B4 1.

fFl4n: setl MEM.5;
g5, MEMAI5HK1
ZHWEkREN . Z: [AZ], C: [A%), AC: [A%E], oV: [A%]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

7.6. FHEBEHRES

cegsn a, | Pei gy Sor s, w2 A E, RIBkE N —F 4. B SES (a«—a- DHE.
fil4n:  cegsn  a, Ox55 ;
inc MEM ;

goto  error;
ZR.  {Bun a=0x55, then “goto error”; M, “inc MEM”.
Wb ES: 2. [=Z#ml, C. [Zgml, AC: [=Z#gmw], OV: [ZEm]
cegshn a, M ki Bmas 5 RAM, R ZMAER, BIBLE T —44. WEMSES (@« a- M.
. ceqgsn  a, MEM,;
i, B a=MEM, Bkid N — MBS
SRS Z: [=Fm) ,  C. [%=m)] , AC: [%gm], OV: [
cnegsn a, M | ELEEMAF RAM HIME, WIRAHZEFEEE T — %484, IrEdE 5@« a- M)MHFE.
BlHn:  cnegsn  a, MEM;
ZER: Wi a#MEM, BEEI T %84

ZmbR S Z: [=Zsgm) . C. [=Zggm)] , AC: [%Zwgm) , OV: [
cnegsn a, | Fefs Zhn#s AL EDECME, W RAHE LR F — %4 miEkE 5@ «—a- 1) .
4. cnegsn  a,0x55 ;
inc MEM ;
goto error ;
a5, W a#0x55, #RJ5 “goto error’; H, “inc MEM”.
TSN Z: [%=Zsgm) ,  C. [=Zggm)], AC: [%Zgm], OV: [
tosn 10.n WH 10 MsEE 0, Bhid F—1 64

Blhn: t0sn  pa.5;

ZE R PAS 2 0, Bk R — M8

SR ES: 22 (AT, C: [A%], AC: [A%], ov: [A%]
tlsn 10.n M 10 WifsE 2 1, Bk v —1M 484

Blhn: tlsn  pa5;

gE R PAS 2 1, Bhid N — N84S

ZRmbsEM:  Z: [A%], C: [A%Z], AC: [A%E], ov: [4%]
tOsn  M.n W RAM e A2 0, Bhid N —"1ME4 -

Flhn:  tosn MEM.5 ;

iR nH MEM BIAL 5 52 0, BEid TR —ME4.

MR ES:  Z: [A%], C: [A%Z], AC: [A%], OoV: [AFF]
tlsn M.n i RAM HfEEN 2 1, Bhid T —4M 64

. tlsn MEM.5;

iR NHE MEM AL 52 1, BEid T —AMES.

ks EM:  Zo [A%], C: [A%Z], AC: [A%E], oV: [4%]
izsn a Fhn#sn 1, #FRINSFER 0, Bk T —/ME4.

Blln:  izsn a;

i a «— a+1, #a=0, PtiL N1 4E4

ZRWMPIARES :  Z: [REm] ,  C:. [=ZEm) , AC: [=Z¥m)], OV: [3ZiW]
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L
j‘ PADAUK

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ ADC

dzsn a Fmasik 1, FHRMESHER 0, Bhid F—MEL.

Hltn.  dzsn a;

. a « a-1, #a=0, BkiZF—"NES

Zmbs S Z: [Zsgm) ,  C. [=Zggm)] , AC: [%Zggm], OV: [Zm]
izsn M RAM i 1, # RAM #ifai2 0, #kid F—"1 44

Bltn:  izsn MEM;

4. MEM « MEM+1, ¥ MEM=0, Bkl F—4 464

ZmbsEA: Z: [Zsgm) . C: [=Zggm)], AC: [%Zgm], OV: [Zm]
dzsn M RAM J% 1, # RAM #i{E 2 0, Bkid F—"7484.

Fltn:  dzsn MEM;
x5, MEM «— MEM-1, # MEM=0, Bkid TF—1E4.

ZEWMEIbsEA:  Z: TR, C:. [ZfEmwl, AC: [3fEm] ,

OV: [5§mi)

7.7. RGEHIHKRS

call label PR, Hihk AT DU 43 25 18] (A — Hiudik .
Fltn:  call  functioni;
i [sp] < pc+1
pc « function1
sp <« sp+2
ZRembsEN: 2o [A%], C: [AE], AC: [A%], ov: [4H%E]
goto label R\ bk, Hoohk ] DU 48 (A AT —Hbdik .
Fltn:  goto  error;
i, BB error FF4kLEHUT R
SRR g Z: A%l , C: [A%], AC: [A%E], 0oV: [44]
ret | PR i 2 R nds, AREIRE.
Blhn:  ret  Ox55;
ZEH, A — 55h
ret ;
MR EN: 2o [A%], C: [A%E], AC: [A%E], ov: [4H%E]
ret A BRI R FH H R [ SRR T
Blhn:  ret;
i, sp «—sp-2
pc < [sp]
MR EN: 2o [A%E], C: [A%E], AC: [A%&], ov: [4H%E]
reti MR W R S5 R 7 R B B SRR Y . FERTEAPAT G, ek B shiE .
. reti;
MR EN: Z: [A%E], C: [A%E], AC: [A%&], ov: [4H%]
nop BAEFTBNE
Bl:  nop;
il AT AR
ZmpbsES: Z: A%, C: [A%], AC: [A%], oV: [A%]
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

engint FVFA T

fil4n: engint;

gESL hWTELR AT R FPPO,  DUE T Ik AR 55

MR EN: Z: [A%], C: [A%], AC: [A%E], ov: [A4%]
stopsys Rauirik.

fil4n: stopsys;

SRR IR RGN SE I R S8

ZREWbREM: Z: [AE], C: [A%], AC: [A%E], ov: [A4%]
stopexe CPU fF1k. Frf B Y s IR AR 2 TAE IR Mt . H2 RIS Bl 4 H DU 4 D .
ilHn:  stopexe;

G AFERGN B, (HRANIRFE G A B TAE

Wb ES: 2. [A%], C. [A%], AC: [A%], OoV: [A4]
reset SR, HIB AT SR M

Blhn:  reset;

i ST

TS Z: [A%],  C: A%,  AC: [A%E], oV: [4A%]
wdreset SALETT.

fil4n:  wdreset ;

g3 HALETIH

s Es: 2. [A%), C: [A%E], AC: [A%], OoV: [A4]
pcadd a H 0 IR 7 v A as i B a2 N — MR TR

fltn:  pcadd  a;

. pc «—pc+a
ZRmbrEL: Z: A%, C: A%l , AC: [A%E], oVv: [A4]

N A -
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errl ;
goto correct ; I FFa6 ek
goto err2 ;
goto err3;
correct: I/ EEIpr
disgint A 11 A R T

4. disgint ;
gESL. IEF] FPPO [ A B SR e 44, vk AT R IR 5%
SRR ES:  Z: AL, C: [A%], AC: [AZ%&], ov: [A4]
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o PFS123
')® PADAUK 8 fir MTP Zlsa | M 12 firsfH= ADC

7.8. HLAPITAMLRR

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

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

7.10. frEX

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

8. FEFF%&J(Code Options)

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

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

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

All_Edge | HLELESAE L TR/ BEISHR 2 il A i

Comparator - - N
Edge Rising_Edge | LLEEAE b T 2 il o
Falling_Edge | LB ES7E T BRI 2 ik o b
SPC PWM Disable LR AR I 45 1 PWM it
- Enable P g8 S a4 PWM Bt (F B8 R 30FD)
16MHZ 4 Jowmgclk.0= 1, LPWMG 489 = IHRC = 16MHZ
PWM_Source — 2 lpwmgclk.0= 1, LPWMG B8 = IHRC*2 = 32MHZ
(ICE A3HH)
oMz 4 tm2c[7:4]= 0010, TM2 H4$¥ = IHRC = 16MHZ
24 tm3c[7:4]= 0010, TM3 B4l = IHRC = 16MHZ
TMx_Source 2 tm2c[7:4]= 0010, TM2 Ff4fJ§ = IHRC*2 = 32MHZ
32MHZ 4 tm3c[7:4]= 0010, TM3 B8 = IHRC*2 = 32MHZ

CUEE XS -E5 D
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L
j‘ PADAUK

PFS123

8 fir MTP Ziga /A7 12 fir #EfHZ ADC

A& IR Eii3%)
6 Bit 4 tm2s.7=1, TM2 PWM A5 Z 2 6 fif
4 tm3s.7=1, TM3 PWM F5JEZ 2 6 fi
TMx_Bit 2 tm2s.7=1, TM2 PWM F5E2 7 4L
7 Bit % tm3s.7=1, TM3 PWM F§JEZ 2 7 1

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

9. FRRIEREM

I 2 B B 2 R8T PFS123 R4 I1C B 38 i JU I — Lo

9.1. fffIC
9.1.1. 10 5] B Fl e

1) 10 ERNFFHAN
& 10 1EAFFEMNE, Vin 5 Vil BHERL, 2% L SR ED, Filsr Vih B/ ME, Vil B RERTE.
& E_ LR E I R R R WSS 5 R AR S, JEAEAE EE.

(2) 10 VENE T3y NATHT T o8t Ty i
& 4510 BN .
& /] PXDIER #ifist, WX M AIALIA 1.
& JT Pk PA B AR 10 LR, PADIER[1:2]7 ZH ¥ N 0.
& PFS123 [f] PCDIER Zif7#sfe(E ICE LAEFIAR. 1HEMiESH 9.2 #57.

(3) PAS fFyfth
& PA5 H e Open Drain faiih, it i & 22400 4 fa b

(4) PA5 {E2N PRSTB #ii A\
& %E PA5 NI
& % E CLKMD.0=1, 1§ PA5 N4 PRSTB %\ B o

(5) PAS5 {EJyl N JF il A< T 4R 4 B AL R B TR
& ULTHAE PAS 5K G ik >33 WeHIH.
& BUSEREGEH] PAS fENHIA .

(6) PA7 Fil PA6 1E AN e AR5 7% o
& PA7 Fl PAG 52 NI .
& PA7 Al PA6 W _E iy FLFH % 9 oC P
& /il PADIER 27 {7256 PA6 il PA7 ¥ NI -
@ EOSCR Z A7 23 61[6:5135 B XTI (1) St R 3% 2 40K
$ 01 : f&JH, flin: 32KHz
< 10 . S, #il4n: 455KHz. 1MHz
> 11 . =S, #ln: 4AMHz
& WE EOSCR.7 =1 & FH i ATk 7 2% .
& J\ IHRC 5 ILRC ¥J#:%] EOSC, #EZ:Hfiik EOSC CA M ERY .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

T TS LTI PMC-APNO13 X N2, JHRIL & B H] S ARG 4% . anB HI P SRR A 1 i
AME. ARG, PCBIHEHMRHEINE . 802 PCB B /A G HEEH PR, i a8 iR e A
BRI, A AR 5T

9.1.2. il
(1) M H Wi ThRE 0 — O TR R
IR 1. WOE INTEN 247235, 1R 7 20 s fihr.
HIR 2. R INTRQ #7758,
B0 3. EREFET, I ENGINT #5401 CPU It iohig.
W A HfERW. PR, BN TR .
B S MR FREFHATRERE, REFRET
* fEFEFEFR, AI{EH DISGINT #5455 B & b
* BN TR AR, AT PUSHAF 54 k547 ALU Fl FLAG 717 S $fE
HAE RETI 20, 1] POPAF #5645 5. — RSB INT:
void Interrupt (void) /I HlikASE, BRANF T TRET
{ Il B8hiE N DISGINT FPRAS, CPU Avax B2 ik
PUSHAF;

POPAF;
} N RGEEAN RETI, BT RETI 524 HBKE # ENGINT KPR
(2) INTEN, INTRQ EHWIUGIE, AT UAEAE A AT, — & TR 7 2w HUA -
() AW 10 CIAMEBrR I, 440 L %3 (code option) F1 1) Interrupt SrcO A Interrupt Srcl ¥ 5 XS ) o
. iEHRIEZF/ESE inten /intrq / integs RiEF 10 5.

9.1.3. RGRTHH I
HMH] CLKMD %5 47 #8 1] Y) 3 R G il o (HAAE R, ANFTAE D) 0 22 48 I Bt 1) ) B 48 B Bk 50 PAL o 5102«
MA BB ] B IR, BiZ5EH] CLKMD 2if7as Ul R G B0, SR)5 &l CLKMD #7885 A

I B R 77 % o
& . RGHEE ILRC Y)#:2] IHRC/2
CLKMD = 0x36; /I Y13 IHRC, {H ILRC A % disable
CLKMD.2= 0©; I B A AT SG M ILRC
& HENEE: ILRC V)43 IHRC, [FKS¢H ILRC
CLKMD = 0x50; Il MCU 23681,
9.1.4. FI'H

EITMERVCAF, HIEFIAT ADIJUST_IC +, &N E T 1Mk, HEMAET N, FEHETF. 4 ILRC
RPN, B TSR
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PFS123

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

9.1.5. TIMER R&H

2% $ INTEGS BIT_R B (X2 IC BRHAE) , Hike T16M %88 BIT8 F=A: i, # T16 14U 0

Frus , NIEE—R PR AETHEE] 0x100 R4 (BIT8 M O 3] 1) , 2B IR AETHEF 0x300 i &4 (BITS
MO F 1) . FFLLE BIT8 /& it%k 512 kA hlbr. i5iER, WRAEf W E 4 T16M 388 %(E, W F—k
rhIkT s £E BITS M0 48 1 i 4.

wWHRBEE $ INTEGS BIT_F (BIT M1 3 0 filik) 1 Hike T1I6M tHE#s BIT8 A b, W T16 1%L

OB B E] 0x200/0x400/0x600/ ... B A Al . PRI E INTEGS A& A I, MiGiEEEFER.

9.1.6. IHRC
(1) HRC HIRIE#AE R T8 writer eI 2471
(2) B IC MBEARL CRigREFHMEL COB B MR, £4% IHRC MAA —Em. B i
RH PR IC o EBEAPRLAT, s IC HEATR S, KJE M B ERERORLE, AT REIE AR IHRC RRIE
e 8 H RS I L o IE 1 LR i e 2 AR 18 — 1
(3) ULFPIELLE R KAELER R COB 3%, B fZBIL AT R AN (QTP)H . thiFHl N ANHEA XS
A TR H RS (A5 100 97 5%
(4) FP AR S SRR T S kMR B, 1A03E IHRC [ B ARSIR I 5 0.5%-1% /5 47, 213 )5 1IC 1) IHRC
A ST H AR AR
9.1.7. LVR

LVR 7KPRY B AERE i G i I 21T - (B EE & B s AL A AR U PR SR e B LVR > A RELE S R

WUAEE LAF -

NHEELIFAER ~ fREEA LVR P SeE A

SYSCLK VDD LVR
2MHz = 2.2V = 2.2V
4MHz = 2.5V = 2.5V
8MHz = 3.5V = 3.5V

£7:LVR EES%E

(1) REYIC EWiEsh)E, WELVR (1.8V ~4.0V) A&H%.

(2) AT LAEEE 271728 MISC.2 9 1 4 LVR %M, (EILI MR Voo 7E AR TAF R E, &0 IC Al g TAE
ANIEH

7E44 L stopexe FIHHIEE S stopsys &, LVR ZhRETLRL.
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!'; PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

9.1.8. ik
%8 ] 5S-P-003 #E4Tke5% . 3S-P-002 52 B (I BEsR 28 B N 3 Fibesk PFS123.

Jumper %EHz: ARIERE AR AT EUERE, &8 jumper RITT .
T P A S R g 3 DL T B Rl A 2

3 BE AR I

=

&G
®  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

Bl B E K
(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:

®  II7E handler £X} IC #ATRHER, H5 LR APNO04 & APNO11 HIFERHEAT .

®  XIPILEFRA FIARRTI, BT HRITIESENES IC EHSE—4 K VDD Al GND Z [i3%E#: 0.01uF B,
. BYIREEFE 0.01uF PLERHEE, DAamitEaREXriET.

PR s s At
i

®  {Efubesk (On-board Writing) , fE A1 FER S ZHAF A A LT FUR IR, AN St BLR R 772
HS R BERE T MR .

® i (MCP) IC, {HY5 PFS123 GH11C LIt A LU SRR, A e LUN AR K7 4

PR e A =X B R 2%
(1) VDD %7 5.0V, s KAt4s I s AT A 2 20mA.

(2) PA5 %5T 8.0V,

(3) HAhBESE5I ) (GND K&4M) 4T VDD.

FE R R, T e A _Ei%k - “MTP On-board VDD limitation” ¢ “On-board Program” (i
SHELET 4 5S-P-003 PR .
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LIN PFS123
'j' PADAUK 8 fir MTP g | 177 12 fireafH= ADC

EMR S (On-Board Writing)

PFS123 A LIS FREMBE S . FHBEREESE, &8 IC KA L dm s A rE, B egEEs PCB £, Jx)
IC BEATREsR IS L. (EARBE 75 2 ] 5S-P-003 L Fii5/2k: ICPCK. ICPDA. VDD. GND f1ICVPP, HT
5 1C k) PA3. PA6. VDD. GND Fll PA5 X} MW AHI%E .

PDK-5S-P003 : PCBA MCU
|
VDD © ; VDD
, (ICVPP) |
Writer-PA5 O | PA5
Writer-PAG G | PAG
. (ICPCK) |
Writer-PA3 © | PA3
GND O | GND
|
Textool |
|
| Bd Bd Y
|
|

To Other Circuit

Oy PRS123 fEUR N 4o = . B e v BHER R, T RE Bk 5l M LA i i . A RE
[ =10KQ, HLZ R <220pF.

o ORI, EMUSER AT IR ERE TR . 1S IR PR B VR B .

® PCB Lf¥) VDD 5 GND Z [0 ARFERA 5.0V 5Ll TR — A At AT 5.0V 74 i R Bk sl e
® PCB L[{) VDD 5 GND Z[AARERA br{E 500uF 8L E A S

o ki, AT HRINE M PA3, PAS [z PA6 Sl AREE Asmbf i .
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PFS123

“'j! Papauk 8 MTP RIBR 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 BB, B P ERF AT RS GBI, 07 LA 15 B b i 47 I BOY vl fe 2 5 52 br
AFF

i 5S-1-S01/2(B) i B, 7E Timer2/Timer3 & A BT, 7 tm2ct/tm3ct FIE &M 523 L, X T
SEBR IC WA 2,

H 5S-1-S01/2(B) /i KL, 4ffidtnie BB MR, & 11403 Hh B AL [l A5 R . SEPR 1IC A .
5S-1-S01/2(B) i E-#+ 1 ILRC 4 55LFx IC AF], HARZKME, HMZ5EHE KL 7E 34K~38KHz.,
P $E 4 Stopsys AN EFLLAR Ml ThRE, 1 5S-1-S01/2(B)1jj FA, 73k bt Bt X iy 75 v i L e 2%
BN B A R PDIRAS, B ERDIRA NI E, A o7 e K2R LU 28 iR e it o DI Sol nde 982 s i) 0 436
5S-1-S01/2(B)ffi EEAIA (5S-1-S01/2(B): 128 SysClk, PFS123: 45 ILRC).

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

=

WDT % 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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