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1. BAHUEFS
1.1 SBHIEE

& EHARY
& 75 AC [HEFEAt A m EFT R MR 0 ZN &S R S i i LR m b T RE
& T{ERJEVEHE: -40°C ~85°C

1.2 RGHE
RAM - ADC
&R MTP & 2[R (%) B®A 10 $iE O,
PFB190 3KW 128 21 14
& 1AM 16 1L g
& WA 8 ALREA PWM AR s
& =1 AifEfE PWM B A (PWMGO, PWMG1T & PWMG2)
& Bt 1.20V EEFEER Band-gap HLEE
& &% 14 EiE 12 [P ADC, H—/MliEk | Nk Band-gap 2 #EHEE 0.375*VDD
& ADC FuEmE: 4M%iN, W VDD, Band-gap 1.20V. 2.2V. 2.4V. 2.68V
& &% 21 410 S, vk by s AR i H R
& 21 10 5 RBhEE 77, WBTEYE =30/60mA (58) , R = 20mA
& 10 5] sy eT G E N e e R T g
& & VDD/2 LCD fmE ik KAR
& H4pJE:  IHRC, ILRC
& —MEIFERER (NILRC) EHIMeE stopsys.
& TR E MR DIREN 10, HB SR AR AT e R IE R AR
¢ LVR juff: 1.8V ~4.5V
& ZARRDIE TR B Ah R T 5 |
& VCC HAJi[: 4.3V ~ 20V
& "4mfE T EA L 500mA
& ROELEARIETTIEEN CCICV #fE, BOKIRFEHIEE 7o g ae,  [F] o J8E Gk #4 XU
& RPIESE WA EZIIRE: LA AR I %A L P A I 2

1. RARNTEE, SR RAAR IR AR .
a. MCS 37#f 1pF % 24pF fHEAGUHEL LKL 1% AR
b. SCS =(#f 5pF % 24pF HIRAMIEHE, Ll 1% MEA SRR
2. WPHAREMTIARE, SCFF 0.5Q % 1.5Q HIFHARVEE, DAA 0.1Q HPHA AR kIl
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1.3 CPU %

8 fimtkse RISC CPU

93 R4

REHHRLIPATH N AT

R B E FHERR SR BRI AR IR

FHT- 550 07 19 (0 EL R AN e 4 AR S Kl A A 2 T P A 1845 9 AU R 5 a6t
1O 5[] A1 PA A7 5] 52 AL

L ZER JBR JBE R N 2

1.4 THIREER
L J PFB190-2J24A:QFN4*4-241(0.5pitch)

®  HRHBIMMEE, WSWE Mt “EHEER”
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2. RGMBRTTHEE

PFB190 #%I;Z2%T MTP ) CMOS 8 fifiidziil#y, A 7nH. BMNA 12 £ ADC. & XM RISC ZEHy,
i e 2B E— AN N IAT, A et & 7 E A R AL B (R e A7 25 7 )

ME 3KW MTP FEFAEMEasf1 128 F4i¥dE SRAM. A NE —~ANZik 14 MNMEER 12 2 ADC,
ERLANSH IR, PFB190 8424t 6 MNMEfFahf#%: 1 4> 16 (k85 2 AN PWM KAETHEER 8 fif
ERFERA 3 M PWM RAETHRER 11 AL fh € 2% PFB190 & H T LCD &oxMHR VDD/2 LCD 1
BHHERER.

PFB190 {78 it a2 HI T B 1 4 B 1 RV O R ME IS S s, LB #5 & USB HLIERIMG . 85Tt =
I, — AN AR 2 B EBEAT S, DAORP 88 i Dh 3 Bm PSR P R AR, e iRy 3.6V ~ 4.28V,
78 H LR PR A AT AL AR AF AR R, C AN AR, AR A 500mA.

PFB190 1f] SENSE H W~ FEIRE: BN &8 A AN LS . fEHEFEN e+, SENSE HLE S FF
AN E BN EHEAN T, SENSE M H 1pF & 24pF KIHEZATEHE, DL 1% KB . 16
H AR, SENSE HLES S RF S5pF % 24pF HIHZATEHEM 1% BIHEAAMAI . 76 f PH 28I 2h 8
SENSE M HE 0.5Q % 1.5Q HPHZARVEREF 0.1Q HPHARILAN .

3KW MTP Charger Watchdog
Timer
128 Bytes
SRAM Sense
2010 Ports Interrupt
control
R-type ADC 3 MCU 2 | POR/LWR
IHRC !/ ILRC
NILRC e
8 bits Timer*2
(TM2/TM3) Bandgap 1.2V
16 bits Timer LCD 11 hits PWM*3
(T18) <L (PWIMO/1/2)
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3. BIMECRIIRE A

=t o o - o [Te)
Q Q m m m o
o o o o o o

FoT T T ] Fel
Pc3 [19 12 | PB3
PC1 |20 11 | PB4
pas (21 PFB190-2J24A: [
QFN4*4-24L FBS
PAT7 | 22 (0.5pltCh) o | PB6
VCC |23 g | PB7
VBAT | 24 7 | PC2
o [1]|[2]1[E][«][5

[2] [51 [7] [=] [
2§ 2 7 3

(]
[a]
=
51 & .
SR | oy Hiid
S5 T LA
(1) ST A7, ST AR, 55 E4/ R R L.
PAT / QS/ (2) SMERTEI 0. FIFRAEANEBR O o FFHEA R eV AT iR b IR, ik %5 77 56
INTOC/ | ~vos BHATHLE.
53/ 5 BT B R AR R R SO IR s (EL, 975175 padlier {117 9 “O” BY, e
IR
S5 AT LU
(1) ST A6, F TR AR, 5L/ F R E.
PAG / ;?/ (2) M2 & MIC K31,
M2 oMos | IEZAMIAT MIC, WAGUs padier #IFEHIE 6 ArgENy “07 , LIS,

AT AT DABERE 72 B AR PR 2R S ) D R 5
DHREREOR AT -

B, M2%577% padier 7.6 7y “0” I, Mg
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3 & :
HHEH | o eg ey ik
3] BT B A -
(1) SO AR5, JFATFR e AT, 59 1R TR
PA5 / IO (OD) | (2) fEfFEAL
PRSTB/ ST/ (3) LCD2 ¥ M3 2 K LCD EonBiitft (1/2 VDD).
LCD2 CMOS | 43t 5] [t A B g Bt NI, 3756 I 257748 padlier (155 5 RS FIAUT RN, AR IE AL
W . LK padier ZEAEELINE 5 AR E A “0” RAEHBT RN B K k5] ISCHLE)
ML A A 2 A
3] BT B A -
(1) S0 AR 4, JFATRFE e AT, 59 1R R R
(2) ADC s\ iEiE 9
PA4 ] 0 (3) AMESTHIE 1. ATRAESNBTNT 1, bR R BRI AR R TR Sy, T i A AR A
ﬁﬁz/ ST/ BUHTIE.
pa1ipwm /| CMOS/ | (4) 11 £ PWM i LPWMGH frofinih .
M1 Analog | (5) M1 B MIC KA.
ORI N T BERS, il b IR IR, % 1] padier 2173400 4 KA N ThAE .
AN BT LA 5 AE BRI P e R G Sh A (R, 24204248 padier 4 97 07 B, MR
ThAE R 5 I
3] AR B A -
(1) 30 ARL3, JHEATgmFEsE ARSI, 59 R R R
(2) ADC 4N iEE 8
PA3 / (3) LCD2 ¥y %5 2 1) LCD ERB#Mt (1/2 VDD).
AP | 0 | (@) SR 1. WA 1 L E TR T BTk RS, T %0 5 ik
o s TR,
TM2PWM / Analog 6)TmeE@MNM%#m .
PG2PWM / (6) 11 iz PWM A s LPWMG2 1% .
P2 (7) P2 ARG

LAV A TIRERT, v DR IR, 15 T padier ZFAFas i 3 5k R BT T RE -
ZASGAAT ABE AEFERR T RGO DIRE: B, 4% 474 padier fii 3047 07 I, Mg
THRERE R A -
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5 & \
5| FH 2 #R e Eiip
S| DL AE
(1) uH AL O, FErTgufe i e N A B, 55 Ed /N h EBHAR L
(2) ADC B AIEE 10
PAO/ (3) LCD2 %y 4 2 #iff) LCD S.htdet (1/2 VDD). .
AD10/ 10 (4) SRR 0. TTREAMEE I O , TR T M T R TR, T S e
LCD2/ ST/ [
INTO7 1 CMOS T 5y 44 i PWM 4 5 LPWMGO it
P@$WM Analog 1 (&) p1 R RIEI. |
2 A AN DI RERS . AR IR, 5 H padier FFAF AR 0 Ok I ECF M N DI RE .
XANB] BT AW E TR R P M BE R A IThRE; (H2, MP%A77s padier iz 0 4”7 0”7 i, Mg
SHRER KA.
BE G| BEAT CAR A«
o7/ (1) wwH BAL7, FHnlgmfeis e MmN s, 55 Ed/ N i B BHA
10 (2) ADC AN iEE 7
TM’;’E\CV’M/ ST/ | (3) Timer3 ity PWM frii.
CMOS/ | (4) 1147 PWM A2 LPWMGT %t .
P?LFE)VC\)’M Analog | (5) LCDO Jy % 0 41f) LCD SB42fk (1/2 VDD).
M AHAER NS EER, AR, B pbdier FAEESAL 7 MBI R .
pbdier ZF {7450 7 AT LABEE N “0” SR AN 1@ Ut 5] BEIZA FH W e nda i
St AT PR AE |
e (1) i BAL 6, FErTgufe s e N A BEH, 55 Ed /T f R BHAR L
(2) ADC HSNIE 6
A 0 (3) AN 1C. FIRIAESMESRIT 1 , bR B T ik O R 4, D 2 4 e
LCD1/ ST/ .
VLB HEATRE
INTIC /| CMOS/ 1 4y Timers f1s PWM #ith .
TM3PWM/H| Analog |5y 14 i PWM 28 LPWMGH st .
PG1PWM

4 FE R N T RES, s DI, 175 pbdier ZF A7 6 KA H A DI RE .
pbdier 73174347 6 AT LABLE N “07 RPAHE A @IS U) et 5] RZE W e s
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FH & \
5] B2 B e iR
151 AT DAR A
(1) I BALS, FrrgmEie A St , 55 BB/ T H A BHA R .
PBS / (2) ADC KL NI 5
AD5 / 10 (3) LCD1 2y %5 1 41ff) LCD &iRB4Rft (1/2 VDD)
LCD1/ ST/ (4) AREFHr OA. PTHAEAMER A O , EFAVEAR RS R R WAl 55, nldad A A7 e
INTOA/ | CMOS/ B ETE.
TM3PWM/ | Analog | (5) Timer3 {1 PWM %t .
FGORWIM (6) 11 A PWM £ LPWMGO (it -
MBI N ThRERS, DI, 15 H pbdier ZFA7451 5 RIAEUTFH N TIRE
pbdier T 74500 5 W UL E N “0” S A N 0 U1 b 5] B F W e i
S5 | AT DA A
(1) ¥ BAL4, FEATgmE e A, 55 ERn/ T Hr A PR R
PB4/ 0 (2) ADC Bt \iits 4
AD4/ ST/ (3) Timer2 ff] PWM %t .
TM2PWM /| CMOS/
PGOPWM | Analog | (4) 116 PWM ZEia: LPWMGO ffi it -
MBI ThRERT, A DI, 15 pbdier Zi{74s 0 4 RIAEIF N TIRE
pbdier ZifsAr 4 AT LR E Y “07 R HE TN I U]t 5] AL F B epnge i
IE G| AT DAR A
10 (1) I B AL 3, FFrrgmfevie NimASH S, 55 LR/ T A BH AR
Zgg; ST/ (2) ADC il NiEiE 3
pgopwm | CMOST | (3) 11 PWM A1t LPWMG2 ffit -
Analog | kil s N THRERT, oI/, T pbdier Z7 5L 3 YA ATIRE.
pbdier Zi 7450 3 P LU E N “07 G HE TR I )4 bt 5] 1A F B rp n i
5] T AR A
(1) I B AL 2, Frrgmeiie AR, 55 BB/ T A BHAR .
PB2/ 0 (2) ADC Ml Nl 2
|_Aé:[;)21// ST/ (3) LCD1 A %1 4 LCD EirBEift (1/2 VDD).
™Ppwm /| CMOST 1 (4) Timer2 ffy PWM #iii .
pgopwM | AMAIO9 | (5) 11 i PWM A5 LPWMG2 HifH: .

LA R A DI RERS s bR i, 16 pbdier AR AF RS 2 SR B A A T BE -
pbdier & 74347 2 AT ABLEN “0” KRBT @I U) b 5] RIZE W e ne
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«(®
j‘ PADAUK

PFB190
BT MCU

B & :
HHEH | o eg ey ik
3] BT LA AF -
10 (1) 0B A, I e AT, 59 R R s B R
PV sty | (@ ADC B AL |
LCD1 CMOS/ | (3) LCD1 2y % 1 41f) LCD &sRFF#EHE: (1/2 VDD).
ANalog | iyl i A THEEIN, I/ UE IR, 5 pbdier % F SR 1 KR IIRE.
pbdier 7440 1 AT LB E A 07 K HBCTHN TIRE Y Hek 5] AL T e
BB AT LU 1 <
(1) 30 B L0, JEATRFEUEE M SA, §5_Eh T h B R,
PBO/ To) (2) ADC #iiili A\iliE 0
ADO / ST/ (3) LCD2 M % 2 A1 LCD EnBE$EfE (1/2 VDD).
LCD2/ | CMOS/ | (4) 4hebrhili 1. Al FEANEBERNT 1, EFHUSAN R S T it R cp T AR 0%, Tl it 25 17 284t
INT1 Analog T
2 F (RS N SRR, AR/ TR IR, 15 pbdier 2778800 1 SR N TS .
pbdier 744 1 AT LB E A “0” K HBCTAN; TIE Y Hetk 5] AL T v
BB B RT B P 1 -
PC6 / §$/ (1) 30 C {6, I ATGiRUEE AN, 55 4 Fh L.
LCDO CMOS | (2) LCDO Jy %0 #41f) LCD R R4t (1/2 VDD).
pedier ZFAEESIKIAL 6 FTLNR A “0” LIAEFIECTAIN; @I DIk 51 A4S FA 07 b e
BB BET BRI 1 -
PC5/ §$/ (1) 311 C L5, FEAIGHEE SNSRI, 55 1/ R h B
LCDO cMOs | (2) LCDO v 550 4lffy LCD &/RBFiRHE (1/2 VDD).
pedier ZFAFESIKIAL 5 FTEAR B A “0” LIAEFIECTAIN: i DIk 51 B4 F I e
BB BART B R 1 -
PC4 / §$/ (1) B C A 4, HAIHFTREE MBI, 55 R Fh LA
LCDO CMOS | (2) LCDO y # 0 #41f) LCD Rorf#ifi (1/2 VDD).
pedier ZFAEESIIAL 4 FTLAR B A “0” LIASFIECTAIN; I DIk 5] A F I b e
BB BT LU <
PC3/ 10 (1) 11 C L3, FFAIgRfRdtsE SR E, 55 L/ TR PR .
PG1PWM / ST/ (2) 1112 PWM Ay LPWMGT K%t
LCDO CMOS

(3) LCDO vy %50 41fty LCD S/nBiifft (1/2 VDD).
pedier ZFAFA AL 3 W LARE Ny “0” LABEHIBC N @i D) 4geath 51 BHIZA FH Bt ehL s 2
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s PFB190
'j' PADAUK FFH MCU
3 BT L 1
(1) 301 C G2, IR Akt , 55 b/ T B
) 10| (2) ADC M A\ JEIE 12
AD12 / ST/
PGOPWM / | cmos/ | (B) 11 B PWM A LPWMGO Hifi i
LCDO Analog | (4) LCDO Yy %50 #lfy LCD WRptift (1/2 VDD).
18| B ML AR, TGI8 podier FUS 2 RrASFRRCTAIN, LU Ik fgtiitt
. pedier 7 B HORL 2 TBLELE Y “0” BLASHIMUTHA: I U)HeIt 51 AR I st
U 3 BT L 1
o | (1) HOC A, SRR A, 35 Eh
:§111// ST/ (2) ADC LN IEIE 11

LCDO CMOS/ | (3) LCDO # % 0 %11 LCD SsRpi#ft (1/2 VDD).

ANGIOG | il i B R Y, SRS podier (935 1 REASTIALTA, LU Ik
. podier 4 AF IR, 1 TR A “07 IS AIMC 4N, I It 31 B I e e
e 31 T B

PCO/ o | (1) WIOC 0, HAGE R AR, 5 LR

PG2PWM | ST/ | (2) 11 fir PWM 4 LPWMG2 fkiith:.

LCDO CMOS | (3) LcDo v %0 41fy LCD &RBEHEHE (1/2 VDD).
pedier ZAFEHIIAL O ATABE N “07 LUAEHIBCTHIN: S U4t 51 A% I T L e .
VDD/ VDD: Hy Ik R
vBATI | POl | VBAT. it s
vee VCC: 75 Hi a3 iF i
GND GND GND: #h

EE: 10: Nt ; ST: itk #siiN; OD: Fis; Analog: AN 5|
CMOS: CMOS &AL

©Copyright 2025, PADAUK Technology Co. Ltd Page 17 of 117 PDK-DS-PFB190-CN_V000 — May 14, 2025




0
e

¥ PADAUK

PFB190

FH-F4H MCU

4. BFEEISRUFMH
4.1. BRI ESFESE

NHIETE EAERR R SIS, T Ta = -40°C ~ 85°C, Vear =5.0V, fsys=2MHz Z 51 F 3513

a2 ik BME | BEE | BRKE | B %(Ta=25°C)
Vear | LIEHJE 1.8# 5.0 5.5 V  |[*ZRT LVRAZE
LVR% | EE A 2 -5 5 %
G LK) * =
AZGHE  (CLK) Vear = 3.5V
IHRC/2 0 8M Vo s 2oy
fsvs IHRC/4 0 4M Hz VBAT > 1 B
IHRC/8 0 2M VBAT ), )
ILRC 90K ¥
Veor | EAfiHE 2.0% V  |*ZIRT LVR A%
) 0.6 mA |fsvs=IHRC/16=1MIPS@5.0V
Nray
lop | AR HRL 326 UA  |fsvs=ILRC=90KHz@5.0V
| Fort F AV R FRL 0.6 uA |fsys= OHz, Var =5.0V
Fo (ffifl stopsys %) 0.35 UA  |fsys= OHz, Vear =3.0V
s A RS RE IR . LA | Vear =5.0Vi fevs= ILRC
(fEf] stopexe fiT4) ’ U ILRC #2024~
Vi i NG LT 0 0.2 Vear \Y;
ViH N R 0.7 Vear VBaT \Y
1O i H E IR
o | 62
i 32 mA | Vear =5.0V, Vor=0.5V
1O % HH SR 5 R
loH N
£ 10 mA | Vear =5.0V, Von=4.5V
20
VN HNHE -0.3 Vear +0.3| V
Iing iy | 51 TV N FRLVAE 1 mA | Vear +0.32Vinz -0.3
RpH | HH 72 KQ |Vear =5.0V
ReL Nz L BH 72 KQ |Vear =5.0V
Vear =2.2V ~ 5.5V
V, Bandgap % ; 1.145* | 1.20* 1.255* v
ss | Bandgap 2% LI -40°C <Ta<85°C*
15.76* 16* 16.24* 250C, Vpar =2.2V~5.5V
15.20* 16" 16.80" Vear =2.2V~5.5V,
fire KiEJG IHRC #i * ’ ' MHz |-40°C <Ta<85°C*
Vear =1.8V~5.5V,
13.60* | 16* 18.40* BAT
-40°C <Ta<85°C
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PADAUK

PFB190
BT MCU

in=s iR B/ME | BEE | BXE | B %(Ta=25°C)
fiLre ILRC #i * 90 KHz |Vear= 5.0V
fare | NILRC #i* 15 KHz |Vear=5.0V
tinT F BT ik v o 30 ns |Vear=5.0V
Vab AD % N\ HL 0 Vop V
12 0°C <Ta<50°C*
2 i
ADrs | ADC 9% 10 | ™" | 400G <Ta<ssoct
‘ 0.9 @5.0V
g
ADcs | ADC JHFEH I s mA @3.0V
ADclk ADC I} F #1 2 us 1.8V ~ 5.5V
ADC i [a] -
t ‘ 16 t 12 BisrHE
APCOM 1 (tapcuk A5 AD i 4t i i 07) ok | 12 Jigges
AD DNL | ADC 4kt + 4> LSB | 12 fir4h#% LSB
AD INL | ADC k£t +8* LSB | 12 fi4r#i% LSB
ADos ADC i H & 5* mV | @ Vop =3.0V
VbR B AT B PR AT L 1.5 V| SHUERR
8K misc[1:0]=00 (£Xi\)
. X : 16K misc[1:0]=01
twoT TSR B v AT Tire
64K misc[1:0]=10
256K misc[1:0]=11
¢ PORREER o Tire | Ture & ILRC ik 3]
iD & 1
" Eamn 3000 R | TR s
tsep MFEHLE s IR R 45 8 31 A 1 32 ms | Vear =5.0V
trsT AR AT Rk v e 120 us | @ Vear =5.0V
CPos | LbEi#3{w & HJE t* +10 +20 mV
CPcm | LLE#s LA * 0 Vear-1.5 \Y;
CPspt | Lri s e Sk 1) * 100 500 ns | LFHFITRBE
CPmc | b as bt oo A e i ) 2.5 7.5 us
CPcs PLA 28 FL R T 4 20 UA | Vear=3.3V
VCC | sridsfm A\ Hi i & 4.3 5 6.5 \Y}
200 500 BN SR
57 RERLRE
Ivee 76 L 28 4 N FELJR FEL R uA
38 FAURE
0 PRERAR 2
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A 2

o PFB190
'j' PADAUK 74 MCU
s iR BAME | BABE | BRE | B4 %f4(Ta=25°C)
125
250
375
lccm LER/ B W G -15% 200 +15% mA | @QVCC=5V
ITRKL B VS L LI 1/10 lccr | Vear <VTRkL
Veloar | VFEBIHEIE 1% 4.2 +1% V | @VCC=5V
VTrReL | VBV TS HL A LR 2.9 V | Vear EF
Vrruys | JEAL 3 ) R 100 mV
Vo | KIEBUEBIE 3.7 V_|vCC EbJt
Vuvhys | RIEBIUEN G 200 mV
‘ 100 mv | vce EIF
Vasp | B B {E HL
30 mV | VCC TP
trecHA | 70 L LU AR I U8 A ) () 2 mS | Vear = EMK
trerm | 2%y LU A D I A B[] 1 mS | lcem > 1/10
Iterm | C/10 221k HL IR BIAE 0.1 mA
AvRecHA | BT 78 FEL B R A7 L PR 150 mV
Tum TE RS R 45 AR E 90 °C

¥ RESHR B SHME, ARSI,
*RFIE IR SERR I ERAR . 5 R8BI AR SR D AR IR, R o (0 K R AR SRl e {E Y 22 AV A
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o’ PFB190

'j! PADAUK T4 MCU

4.2. TR ARAESEE

O  HHUFHIE e 1.8V ~5.5V (g K{E: 5.5V)
R Vear ISR AAEME, WA IC.

O  HINHLIE oo, -0.3V ~ Vgar + 0.3V

O AR e - 40°C ~ 85°C

O BT e, -50°C ~ 125°C

O R e 150°C

4.3. ILRC HiR5 Vear 24 Hh4HE

ILRC Frequency vs. VBAT
91

< '\\
< 89 // s
g— 88 /
o Iy ——ILRC
o 86
85
84 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

VBAT (V)

24 28 32 36 40 44 48 52 56 6.0

4.4. IHRC #iR5 Vear R4 4R (BA&E] 16MHz)

IHRC Frequency Deviation vs. VBAT
0.20

0.10 B
0.00 —

-0.10
-0.20 ol

-0.30
-0.40 / ——|HRC

-0.50 /

Freq. Deviation (%)

/
060 |

-0.70

_080 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

VBAT (V)

24 28 32 36 40 44 48 52 56 6.0
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~ PADAUK

PFB190
BT MCU

4.5. NILRC Hi®5 Vear £ 4 ah4E

NILRC Frequency vs. VBAT
18.0
~ 16.0 M
T 14.0 —
g 100 e
L
o 890 7/ ——NILRC
% 6.0
= 40
2.0
00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 24 28 32 36 40 44 48 52 56 6.0
VBAT (V)
4.6. ILRC HiR5HEERHAHMEE
ILRC Drift
105
——\V/BAT=5.0V
100 — —=—VBAT=4.0V = —
o5 VBAT=3.3V /J
. ] VBAT=2.5V /
T 9o | —*VBAT=2.0V //' —
O 85 e
0 A M{/;/
= r
80 f:j;:;:ﬂ
75
70 | | | | | | | | | | | |
-40 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)

©Copyright 2025, PADAUK Technology Co. Ltd

Page 22 of 117

PDK-DS-PFB190-CN_V000 — May 14, 2025



o PFB190
'j' PADAUK LT MCU

4.7. IHRC iR SRR A A (BAEZ] 16MHz)

IHRC Drift
10 ——VBAT=b5.0V | —
—a—VBAT=4.0V
VBAT=3.3V
05 VBAT=2.5V ||
——VBAT=2.0V
~ 00 m
X
=
5 05
g e—
-1.0 .
N/)k/ M‘\\K
_15 | | | | | | | | | | | |
40 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)

4.8. NILRC iR 5 R ER Z i 25 A

NILRC Drift
18
16 MM * e
14 — s —
12 ——
¥ 10 ———
T
5 — —+—VBAT=5.0V
L 6 —=VBAT=4.0V [
4 VBAT=3.3V [
5 VBAT=2.5V
——VBAT=2.0V | |
0 1 1 | 1 1 | 1 1 | 1 1 1
40 -30 -20 10 0 10 25 35 45 55 65 75 85
Temperature (degree C)

©Copyright 2025, PADAUK Technology Co. Ltd Page 23 of 117 PDK-DS-PFB190-CN_V000 — May 14, 2025



\/

o PFB190
'j' PADAUK T4 MCU

4.9. T/EHR vs. Vear 5 &%HT4%h = ILRC/In R4 HEE

> 4. ON:Bandgap, LVR, ILRC; OFF: IHRC, EOSC, T16, TM2, LPWM, GPC;
10: PAO:0.5Hz #n i Bl A B2, HE: WA H 10 5AE=,

ILRC/n vs. VBAT
400
300
<
=~ 200 —=—|LRC/1
5 ——I|LRC/4
E ILRC/16
3 100
0 | | | | | |
20 25 30 35 40 45 50 55
VBAT (V)

4.10. TAEHER vs. Vear SR GRS = IHRC/n X R H1 £ &

» 4. ON:Bandgap, LVR, IHRC; OFF: ILRC, EOSC, T16, TM2, LPWM, GPC;
10: PAQ:0.5Hz #ith#s A2, HeE: WiAH 10 5| ES. .

IHRC/n vs. VBAT

1.8
g |[~—THRC2

® N _——IHRC/ '
14 H_= |HRC/S —

12 U  IHRCNE e
o || IHRC2 - ]
g |Z=IHRC/E4 — e

OZGM
2

00 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55

VBAT (V)

Current (mA)

-
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PADAUK

PFB190
BT MCU

4.11. EOSC(32KHz) T/EH5S VDD 24K

> ZfF: ON: Bandgap, LVR, EOSC; OFF: IHRC, ILRC, T16, TM2, LPWM, GPC;

10: PAO:0.5Hz #i i B A B2, HE: WA H 10 5|AEs

60
50

30
20
10

Current (UA)

EOSC(32KHz) Operation Current vs. VDD

40 |

EOSCA
— —e—EOSC/2
—+—EOSC/4 |
—= EOSC/8
25 3 35 4 45 5 55
VDD (V)

4.12. EOSC(1MHz) LfEEi5 VDD 24K

> %fF: ON: Bandgap, LVR, EOSC; OFF: IHRC, ILRC, T16, TM2, LPWM, GPC;
10: PAQ:0.5Hz fy i Bl AR 2, HE: WA H 10 51 lAE=

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0.0

Current (mA)

EOSC(1MHz) Operation Current vs. VDD

: ——EQOSC/2
——EOSC/4
| —=—EOSC/8

EOSC/1

VDD (V)
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o’ PFB190
'j' PADAUK HLF/H MCU

4.13. EOSC(4MHz) TfEHi5 VDD R&AK

> %fF: ON:Bandgap, LVR, EOSC; OFF: IHRC, ILRC, T16, TM2, LPWM, GPC;
10: PAQ:0.5Hz f iH Bl AR 2, HBE: A H 10 5| HAES

EOSC(4MHz) Operation Current vs. VDD

1.4

EOSC/1
1.2 [l—e—EOSC/2
10 H——EOSC/4

—=—EOSC/8 /

b |

Current (mA)

VDD (V)

4.14. 10 5[fEHAYIR BT (lon) 57 HLAR (lou) B 22 A
(VOH=0.9* Vgar, VOL=0.1* Vgar)

loH vs. VBAT
30

o5 | —=—|oH

20 /
15 /

10

loH (mA)

VBAT (V)
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)¥ PADAUK

PFB190
BT MCU

80
70
60
50
40
30
20
10

loL (mA)

loL vs. VBAT
| | —=—Normal
| Strong
| 4//,
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VBAT (V)

4.15. 10 5[ AR BB E FE R ZE A (Vin/ViL)

3.5
3.0
2.5
2.0
1.5

Vih, Vil (V)

1.0
0.5
0.0

Vih, Vilvs. VBAT

——\Vih

—=—Vil

2.0

2.5

3.0

3.5 4.0

VBAT (V)

4.5 5.0 5.5
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~ PADAUK

PFB190
BT MCU

4.16. 10 5 (B L/ T HIFE T 2R

Pull High Resistor
76
——Rph
14
S
e 4
O \—.\’_.‘
% 72 % =
S
)
@ 70
or
68 1 1 1 1 1 1
2.0 25 3.0 35 4.0 4.5 50 55
VBAT (V)
Pull Low Resistor
76
—_ —e—Rpl
c 74 P
=
o)
T 7 ——
) 5 +
k7
o 70
o
68 1 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 45 50 55
VBAT (V)
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¥ PADAUK

PFB190

FH-F4H MCU

4.17. FEEIHFEFE (Ipo) S48 HIBFE R ()R Z £ &

2.0

stopsys power save currentvs. VBAT

1.8

16 ——stopsys

1.4
1.2

1.0
0.8

Current (uA)

0.6
0.4

0.2 <F—J/"r/

0-0 | | | |

5.0

stopexe power save current vs. VBAT

4.5

—e—stopexe
4.0

3.5
3.0

2.5

2.0

Current (uA)

1.5

1.0

0.5 1

0_0 | | | |

2.0 2.5 3.0 3.5 4.0

VBAT (V)

4.5 5.0 5.5
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* PADAUK

PFB190
BT MCU

5. ThReMEiR

51 EFHNE -MTP

MTP (ZXTT4ifE) FEFTEGkas TR EHATIRT RS . MTP P17k 2% T A& 0 . R
TN B0, MG HE 0x000 FF4f, ¥ & GOTO FPPAO 54 . wif{EH, WAL
9 0x10, )i 32 MULEREEL RGAE M, W IGAL. FH15%, PFB190 1 MTP FEF/EM#4s N 3KW,
XN 1 Pr. Mk OXBEO % OxBFF I MTP fEfisesft R4 (f ], HuhhZ3[ 0x001 % OxO00F #
0x011 % OXBDF N PR A1 .

Hihik ThRe
0x000 GOTO FPPAO 354
0x001 PR X
0x00F AP REFX
0x010 Fh BTN ] Hi
0x011 P REFX
OxBDF PR X
0XBEO REGMEH
OxBFF ARG fEH

5.2 B

R R NAFEEH

POR (LR AD T LR ZAL PFB190, JFHLN [a AEFFPUESIER . ERIBTmE 1 Fox,

tsep N )B BNHE]

VDD

POR

Program
Execution

Boot up from Power- On Reset

B
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o PFB190
'j' PADAUK H-F4H MCU

521 ZFftFEHE

........... LVR level
A :
LVR i
Program ' -
Execution !

Boot up from LVR detection

VDD

WD tser
Time Out i
Program '
Execution !

Boot up from Watch Dog Time Out

VDD
PRSTB ﬂm |
i fssp  —
Program !
Execution
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o PFB190
'j' PADAUK T4 MCU

5.3 ¥uEFfiEzS - SRAM

TR A7 A R U i TT DGR T A, T DU AR R . SRAM HUE A7 8k bk 1 A7 ikt o, e AT
[F)FE A7 U7 2B 15 S M AR A7 8

HERAT il A A2 SR AT ol 25 T 2 Lo HERRTR BT SUAEHER TR BT AR A7 A8 P A0 I AL LR T R HE R A7 i BRI SEE
HIF 7 RE SCo HEMAT B as I HES 58 4 R, FL P R ABhAS 3

TE R BAT il 25 U UL o, EcdiE A7 Gl & H A BBt AR B R S kB8 717 . i s A7t 2 A1 mT AR D 8k
PEAREr: XX T Ia A s Vs AR RS A . T8y 8 £, it PFB190 7 128 1%l
A7t s 420 T 3 1) 4 Uy [ LA EAT D7 190

5.4 IRVESTONf

PFB190 2L MR HEL: N3 E RC #R¥%% (IHRC) FINERK RC #R% %% (ILRC) , XFH/ R
s B A A4 ckmd.4 F1 clkmd.2 J5 A EEER . H P AT BLUNX AR 88 TR ik 8 —ANME N R G 4
P, FEER clkmd ZFA7E80K BT R AR N KRG Bh, LU AR N B 755K o

S JB R 115 A
IHRC clkmd.4
ILRC clkmd.2

R 2: JRGAB

5.41 NEEM RC IRGESHINEMES RC R%es
HHLE, IHRC 1 ILRC #RZ L HZE MM . IHRC HiZaeimnt ihrer 2i/E 28V, @HRES
16 MHz. BHE )G RN 285 7E 1% AN BARUES IHRC FUATR AT AR 2 R F i e A0 AR UL i s
HiER ., 1550 IHRC #iE A VBAT. 15 & K% .
ILRC MRS RAE P2 T F, A8 F A B o AR RS 1 22 S P2 AR A8, 155 2% ELI A U R
Bidh,  EEUCANE N FTE BR A R  iE d .

542 FRBHE
IHRC i< A1y {5 3k £ i I W] REBEL Ay & 22 52 10 AN, PFB190 $24E IHRC MHAKEHE LATH B i
Z5t, EHEM RPN IER I IhEE, R BAEAM TR . KRAE a0 PR

ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Voo=(p3)V:
p1=2, 4, 8, 16, 32; HILURMEAFIH RGm 4
p2=14 ~ 18; HUMHES F BIAF A%, 16MHz 218 e # .
p3=2.5 ~ 5.5; HLAEAFRI TAEHE T RIS o
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o PFB190
'j' PADAUK T4 MCU

5.4.3 [HRC BB AT LGN B
EmER PPN, IHRC KUEM RGN £ ETINE 3 Fis:

SYSCLK CLKMD IHRCR #hiR
O SetIHRC/2 | =34h(IHRC/2) [epdiia IHRC #:#%] 16MHz, CLK=8MHz (IHRC/2)
O SetlHRC/4 | =14h(IHRC/4) R IHRC #:#:%| 16MHz, CLK=4MHz (IHRC/4)
O SetlHRC/8 | =3Ch (IHRC/8) R IHRC #:#E%| 16MHz, CLK=2MHz (IHRC/8)
O SetIHRC/16 | =1Ch (IHRC/ 16) fepdiia IHRC #:#E%| 16MHz, CLK=1MHz (IHRC/16)
O SetIHRC/32 | =7Ch (IHRC/32) A K HE IHRC H:#EF| 16MHz, CLK=0.5MHz (IHRC/32)
O SetILRC = E4h (ILRC/ 1) AR HE IHRC #:#£%| 16MHz, CLK=ILRC
O Disable A B IHRC A%, CLK Apgs

#* 3: IHRC S I ik 1k 15

HH, ADJUST_IC K2 )aah)ash — <, DMEAERZ RGN B HAR TAEMFE . IHRC FRKHE MR F A
MRS E N MTP AR I AT — K, 2R AT . IR H T AR IHRC IRHAEIEIT, REH B0
RSB AR. THZR T ARERT PFB190 B

(1) ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vop=5V
JFHLJE, CLKMD = 0x34:
¢ [IHRC #ii*7E VDD=5V W& #EF] 16MHz, H H IHRC B2 5 FH i1
& Z%H b= IHRC/2 = 8MHz
& B ER, ILRC EH, PAS 5| I i AR

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

JFHLE CLKMD = 0x14:

¢ |HRC ii*%7E VDD=3.3V K& 16MHz, 3 H IHRC L2 5 H 11
& ZYint4h = IHRC/4 = 4AMHz

& Al EA, ILRC BEHH, PA5 5 I AR

(3) ADJUST IC  SYSCLK=IHRC/8, IHRC=16MHz, Vop=2.5V
JFHLJE CLKMD = 0x3C:
¢ |IHRC #i%7E VDD=2.5V W #EF] 16MHz, I H IHRC b2 fE i
& ZYint4h = IHRC/8 = 2MHz
& EIMITFEEHMER, ILRC B, PA5 5 2 A

(4) ADJUST IC  SYSCLK=IHRC/16, IHRC=16MHz, Vop=2.5V
JFHLJE CLKMD = 0x1C:
¢ [IHRC #ii%7E VDD=2.5V B f&#EF] 16MHz, Jf H IHRC #HLE 5 1)
& Z%H%Eh =1HRC/16 = 1MHz
& Al EA, ILRC HH, PA5 3 BIZ M AR

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

JFHLJE CLKMD = 0x7C:

¢ [IHRC Sii%ff VDD=5V K& iEH| 16MHz, 7 H IHRC 2 5 H i)
& Z4n4EP = IHRC/32 = 500KHz

& EIITFEEHMER, ILRC B, PA5 5| 2 AR
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PFB190
BT MCU

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

FHLJ5 CLKMD = OXE4:

¢ |IHRC i/t VDD=5V & #EF] 16MHz, I H IHRC 2 1= FHr

* ARG =ILRC

& EIVIFEEH, ILRC B, PA5 32 AR

(7) .ADJUST_IC DISABLE

FFHLE CLKMD #7835 A A CRALMhE) -
¢ IHRC %A KHEF H IHRC #2125 FH 1)

& Z%GH#h =ILRC or IHRC/64 (HFFHLIN A ¥ 5E)
& Gl VIFEE=H, ILRC JEH, PAS5 5| AL

5.4.4 SiAt4PRI LVR B AT

ARk E IHRC 23 ILRC, PFB190 [ 4 RS RELHER, W& 2 Fixs:

Clkmd[7:5, 3]

v

IHRC +2, +4, 8, R
clock +—16, —32, =64 -
M
U
ILRC ___, =1, +4,+16 " X
clock

System
—» clock
CLK

A I3 AT AFEAS [R5 SR R BB R R RGeS B, 20652 (0 AR e Bk 2 5 FELEE L IR AN LVR (RS HEAr

2: RO EhEI

£
2y

R

AR RGAEE . LVR FIBEHERRAE G B RE P %, AR RGBSR LVR B5E, 1S HE 4.1 H RS

I o ) B AR A L
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5.4.5 RS

IHRC R #E J » FH AT B8 2R U146 22 G sk 21 307 00K w8 3 ] B 2 BE IS DD e R G S R0k R Gtk BE K The .
A b, PFB190 [#) 2 il & e A5 Ba I @S W E 2717 2% clkmd 77 IHRC 1 ILRC 2[4t . 761X 5E 2717 2% clkmd
25, RGITRP L RIEL MO AR . IR, R P44 clkmd FAEBRE, A8 RS FEOR BB SR,

R ] TR £ R T A 1S B, 65

N — CLKMD” .

Bl 1. RG4S ILRC Y)#3] IHRC/2

V4

CLKMD.4 = 1; 4
CLKMD = 0x34; /4
// CLKMD.2 = 0; /"

Bl 2:  FRZGEEPA IHRC/2 P)#:3] ILRC

/4
OxF4; /4
0; /4

CLKMD
CLKMD.4

Bl 3:  RGiRHer N\ IHRC/2 Y33 IHRC/4
/
CLKMD = 0X14; /

# IDE THRY — “MAFM" — “IC A ~ "G5

R ILRC
SEFTFFIHRC, FUIER DI THEED
I#F] IHRC/2, ILRC P BEAXH (=

BAWFE, ILRC B LI 25/

R i IHRC/2
IHFILRC, IHRC FEETEX B 1ZH
IHRC A PIER A f7H

R IHRC/2, ILRC EX A2 /]
L #%# IHRC/4

Bl 4:  WERFEIR YRGB ER ARG 45, RGeSl

/4
CLKMD = 0x30; /7

RGN ILRC
TEEM ILRC 1]#3) IHRC/2 [ 547 ILRC 75 % 4%
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'j' PADAUK HFH MCU

5.5 VDD/2LCD REHFEL4EE

ZIhEETT @ misc.4 ARIGIET LCD2 JE . B =45 m kBN LCD COM . Jlitik
LCD2 ¥j PBO_PA035, PBO. PAO. PA3 #I PA5 e N € OV VDD/2 HiJ%, JEH{E LCD
M) COM Thfig. ¥ LCD2 ) PB1256 i, PB1. PB2. PB5 Al PB6 #& XA COM i, it
4% LCD2 1y PB7_PC0~6, PB7 1 PCO % PC6 #E XA COM i,

R P #A ¥ VDD, VDD/2. GND =2 H )&, /BH VDD/2 fmEHE GEd#E misc.d=1) , AR5
¥ VDD % E N S, VDD2 WE N AR, GND W& N KT, 3 R T i %

ThEE-
i x VDD
— — DRy
- - e
: " | + |
: =S i ! = E ! Pin set to output high
: ! Pin set to input
IIIIIII] D]]]j]] Pin set to output low

K. 3: i/l vDD/2 =/t LCD fi#& ik
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'j' PADAUK FH-F4H MCU

5.6 16 firit%Es (Timer16)

PFB190 4R T —4> 16 ALAE{F 2 i) 2% (Timer16), Timer16 [R5 AT LK B R GiH4f (CLKD |
PR RC k%4 (IHRC) . PEMKHE RC 4% # (ILRCO . PA4 51J§A1 PAO 511, @it — A2 8E
FAZ8 R A B B B . TENG I IS SRR H] 16 A EER AT, SR —ANTUMIEE, Ha
RBON 1. 4. 16 F164, LUSEHUKTERE 5.

XA 16 AL TH A AT ) BT EGRAE, TR IAA(E T LARIE stt16 454 MWAF GG A ARk, TR
EIUTT LB 1dt16 54 Ik B A7 A5 . R —ME LR RE £ Timer16 1 4%, 2 K AR i i
AT LA % Timer16 s, Timer16 FAEAFE K a1 4 Fior. Timer16 R Wikk 5 16 AL 1H #1955 8
PBVEE 15 AL —An, JEE AR T DR TR ROR B R BRI AR, IXAE integs FAFAY (it N
Hutik g 0XOC) 15 5 A AT HEE -

stt16 command
t16m[7:5] p DATA Memory
% t16m[4:3]
Idt16 command
A 4
CLK M Pre- 16-bit
IHRC U > scalar > up &P DataBus
ILRC = x = counter
PAO 1,4, Bit[15:0]
Bit[15:8] M —f To set
U | or |—» interrupt
X 1 request flag
A
t16m[2:0] *
integs.4

[&.4: Timer16 BLEAE &

M 16 AT e 28 (Timer16) B, Timer16 [Jig C . INC STt T 78 Lo X Timer16 755
=BG BASHAHTE X Timer16 FIREME, 2B - ANSHH T2 X MAE, ®E—1NSHH T2 X
rhIBTE . FEATE IR

T16M 10_RW 0x06
$ 7~5:STOP, SYSCLK, X, PA4_F, IHRC, ILRC, PAO_F /| E— B
$4~3:/1,/4, /16, /64 Vs 28

$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =/ 2%
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'j' PADAUK T4 MCU

AP DUKIR R R R E X T16M 40, B, BE2H1F155% IDE BA“UiH-~ FHFM- IC N4
- GIEB™NG - T16M”:

$ T16M SYSCLK, /64, BIT15;
I #%4F(SYSCLK/BA) % Timer16 it B, 4 2M6 N i 117 4 — % INTRQ.2=1
Il i Z4i 04 System Clock = IHRC / 2 = 8 MHz
/I ] SYSCLK/64 = 8 MHz/64 = 125kHz(8us), 14 524 mS 724 — K INTRQ.2=1

$ T16M PAO_F, /1, BITS;
Il 3% PAO 24 Timer16 IH4PiE, 5 279 AMisHed & 7= 4= — &k INTRQ.2=1
I B 512 4 PAO B8 HIr 4 — Ik INTRQ.2=1

$ T16M STOP;
I 151k Timer16 %k

W Timer16 72 H g ATIRE TigqT, P WrEan T fs:
Fintra_T16M = Felock source ¥ P + 21

X, F APTIER e Y5 /2 Timer16 A%

P & t16m[4:3]1ik$; (1, 4, 16, 64)

N ek FEE R IR S 5 N AL, . aREE$ 747 10, W N=10.

5.7 8 {irEKtEs (Timer2/Timer3) PWM 425

PFB190 4R T AN A Ik 5E A (PWM) £ IhRER 8 frAli e i 88 iy 2% 2 AEnfd% 3) .
PUR BB X s e 2% 20 IX RN E T 28 3 5 i 4% 2 MIESHIAMIE . 1S %K 5 Fis e it 4 2 i
JRERIEL s B 2% 2 PRI B s T DL B RSB P E RC HR% 4% (IHRC ). EIHILIE# RC #& % #% (ILRC),
PAO 5| i1, PBO 511, PA4 5IIILL K L o% . 274788 tm2c [ER[7- 4106 F ik B e i 2% 2 (Ot ehis. ik
HENHEE RC %% (IHRC) {ENER 28 2 MR8k, IATEMAELTES (ICE) AT 8 {EIRE
I, RIELEET 3% 2 (R Blof gk 42517 .

SERTEE 2 PHH AT LUR %S PB2 5. PA3 511k PB4 51, XHGRT tm2c FF 748 1 EE[3:2)47
BB SR, $24E 1. 4. 16 F1 64 UL, H tm2s FFfEE K5 [6:5) 0 5, a4t 7 —
AN ITE Y 1 B 32 (M5B, B tm2s AFAF AR AR [4:0 645 . 456 T STh REFN 3 STy Re, & il 2%
2 BBl (TM2_CLK) (A= AT ASZEL K Y LR 3 B0 2. e 2% 2 S as AT 8 frl) it Hg e
TSR R P LB tm2ct P47 28T BB B A, Y 8 AL Augs (A B LR PR A7 S OB T, 1
HEhE %, LR T e e 8 i sk %2 R d (PWMD 1 25t e i 8% 2 A R T/ER .
JE A QR 58 T ) CPWMD B ) S T A= 1 J 30 e s o g T B O s ik s sl (PWIMD
PR T A LA AT I 6 A28 8 A2 PWM 43R PWM 4 i s, 1 6 J@an 1 e i 2% 2 78 B s =UR
PWM #E0N i 71
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® PADAUK BT MCU

.)'

» TM2_CLK
tm2s.7
tm2c[7:4] ﬂ— tm2s[6:5] tm2s[4:0] tm2c.1
\ l l l edge to
CLK, Pre- 8-bit ————» interrupt
IHRC, ML, scalar | j|Scalar| §| wp | tm2ct7:0]
%EOC’ U + + counter
~PAD, 1,4, 1~32 » A X| | D
peo. [ P X 16, 64 N| | o[ E[>PB4
f ~ t
""‘PBO, comparator D R M > PBZ
PA4, U
~PAL | upper Tt 1 < > PA3
bound 1™ H117.0] GPC_PWM tm2c.0
register ﬁ
tm2c[3:2]
Kl 5: Timer2 f#{-HE A
Timer3 [f4ithnl k%% PB5. PB6 5 PB7 5|l.
Time out and Time out and Time out and
Interrupt request Interrupt request Interrupt request
Counter ,’,"‘:\\ Counter ,’A'| Counter ,’4‘|
OXFF 4 ! ‘\\\\\ OXFF 4 G 0x3F 1
SN R
bound bound % bound
Event Trigger Tir?‘le Event Trigger Ti-51e Event Trigger TiFne
Output-pin 4 Output-pin 4 Output-pin 4
Time Time Time

Mode 0 — Period Mode Mode 1 - 8-bit PWM Mode Mode 1 - 6-bit PWM Mode

6: Timer2 7&JAMARA PWM £ TR FEE (tm2c.1=1)

A% GPC_PWM & T 75 8 L 2 45 A% PWM IRIEN . W 7 fos, Wik 7%
i GPC_PWM, MIXtbigastitin 1 1, PWM HhfEil, SRJE S thicasfm i b2 0 i, PWM #HitJFa .
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® PADAUK BT MCU

PYM Output H’WWMM W|I|’|I|’|I|I mel mmwm

Comparator
Output

K.7: Comparator controls the output of PWM waveform

5.7.1 EF Timer2 &L EEIMRE

G R IR, 5 A IR 50%;  HA AT R G T -
HHAR=Y + [2 x (K+1) x S1 x (S241) ]

X, Y =tm2c[7:4] : Timer2 e di i b A 2
K =tm2b[7:0] : FBRZF A7 #1508 BE (k)
S1=1tm2s[6:5] : T/ Hlids % EME(S1=1, 4, 16, 64)
S2 =tm2s[4:0] : ZrAEME (], S2=0 ~ 31)

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127

tm2s = 0b0000_00000, S1=1, S2=0

S SR = 8MHz + [ 2 X (127+1) X 1 X (0+1) | = 31.25KHz

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111, K=127

tm2s[7:0] = 0b0111_11111, S1=64 , S2 = 31

> HiHHiR = 8MHz + (2 x (127+1) x 64 x (31+1) ) =15.25Hz
fl 3:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_1111, K=15

tm2s = 0b0000_00000, S1=1, S2=0

> HiHHiE = 8MHz + (2 x (15+1) x 1 x (0+1) ) = 250KHz

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

tm2s = 0b0000_00000, S1=1, S2=0

> R = 8MHz + (2 x (1+1) x 1 x (0+1) ) =2MHz
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® PADAUK BT MCU

i H Timer2 5E &5 A PA3 5] I 25 8 BB (s IR 3 R Bl «

Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = 0x7f;

tm2s = 0b0_00_00001; / 8-bit PWM, pre-scalar = 1, scalar = 2
tm2c = 0b0001_10_0_0; / system clock, output=PA3, period mode
while(1)

{

nop;

}
5.7.2 ff Timer2 =4 8 fir PWM &7

WIRVERE 8 iz PWM #ix, Rift tm2e[1iE N 1, tm2s[7]E N 0, #8524 b gk T .
HHHRAR =Y + [256 x S1 x (S2+1) ]
G2 = [( K+1) + 256]x100%

=, Y =tm2c[7:4] : Timer2 firi 5 (i A 2
K=tm2b[7:0] : LRZFAAZHREERME CHEEHD
S1=tm2s[6:5] : T/ HatdE(E(S1=1, 4, 16, 64)

S2 =tm2s[4:0] : srARAsE Tk, S2=0~31)

B 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> HHAIR = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz
D> 55 = [(127+1) = 256] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127

tm2s = 0b0111_11111, S1=64, S2=31

> AR = 8MHz + (256 x 64 x (31+1) ) = 15.25Hz
2> 525 = [(127+1) = 256] x 100% = 50%
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PADAUK 40 MCU
5] 3:
tm2c = 0b0001_1010, Y=8MHZz
tm2b = 0b1111_1111, K=255
tm2s = 0b0000_00000, S1=1, S2=0
> PWM # R8s hm
> 5% = [(255+1) + 256] x 100% = 100%
%l 4:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_1001, K = 9

tm2s = 0b0000_00000, S1=1, S2=0

> i = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz
> E%H = [(9+1) + 256] x 100% = 3.9%

{8 Timer2 M PA3 4 it PWM 3% 7R IR 7 a0 F B :

void FPPAO (void)
{
.ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vsar =5V
wdreset;
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; / 8-bit PWM, pre-scalar = 1, scalar = 2
tm2c = 0b0001_10_1_0; /4 system clock, output=PA3, PWM mode
while(1)
{

nop;
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'j! PADAUK H-F4H MCU

5.7.3 {fif Timer2 =4 6 {if PWM 7

WA 6 AL PWM B, SRR tm2c[ 118 E N 1, tm2s[7]BE Y 0, i I AU AN L 2X PR G500
HHRR=Y + [64 x S1 x (S2+1) ]
HaEH =[(K+1) + 64] x 100%

A, Y =tm2c[7:4]: Timer2 Ak iR Jsam %
K =1tm2b[7:0]: FR&FFEBERE CHiEfD
S1=tm2s[6:5]: T/ AR EE(S1=1, 4, 16, 64)
S2 =tm2s[4:0]: 4MHiEE (Hikfl, S2=0~31)

FI P Ay LLE A TM2_ bit AU 3R T8 Timer2 W& A 7 2 PWM #30, 1A 6 fif. B, Bk Rt
BT R 128 A 64,

] 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1000_00000, S1=1, S2=0
> AR = 8MHz + (64 X 1 X (0+1) ) = 125KHz
2> LHEE =[(31+1) + 64] x 100% = 50%

B 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1111_11111, S1=64, S2=31
> AR = 8MHz + (64 x 64 x (31+1) ) =61.03 Hz
= duty of output = [(31+1) + 64] X 100% = 50%

i 3:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0011_1111, K=63
tm2s = 0b1000_00000, S1=1, S2=0
> PWM #8200 5
> 575 = [(63+1) = 64] x 100% = 100%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_0000, K=0

tm2s = 0b1000_00000, S1=1, S2=0

> R = 8MHz + (64 x 1 x (0+1) ) = 125KHz
2> L% = [(0+1) + 64] x 100% =1.5%
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'j! PADAUK T4 MCU

5.8 11-bit PWM 4523

PFB190 W& —21 = 11 17 SULED(Super LED)fififf PWM &4 3% . & H =1 PWM &4 25 (LPWMGO.
LPWMG1 1 LPWMG2) ZHif. & H %o s .

® | PWMGO — PAO, PB4, PB5
® L PWMG1 - PA4, PB6, PB7
® | PWMG2 - PA3, PB2, PB3, PA5

5.8.1 PWM 7

PWM %t 7% (B 8) H— I3 (Treriog=)E BT (8] ) F1— A JE A B4 v RSP RO B (D 230D o« PWM
i ) AR T 2 frwm = 1/Tperiod )

PWHM Period

PWM Output

PWM Duty Cycle
—b

Kl.8: PWM i thi

5.8.2 BEHHER]

K9 BoR 144 SULED 11 frffifF PWM &A= 8% fEAF T HE B - 1X =20 PWM A2 ped# 4 Al 35 7] 7 Up-Counter
A Sl T Sk = AR If 5, B L PWM BRGS0 CETHE) ZFEZER, mehiEnr L2 IHRC BLR S #h .
PWM (& 5%t 5] Bl I 257 4785 Jpowmgxe 1EH1. PWM BEIZE AR AL PWM EIRSHIRTF AR 0E, &
% PWM 3 1 5 28 L R 5 PWM (5 25 L s RV 27 A7 8% U

LPWMGO #IEI I In OR Fl XOR #4112 H T A B ANMEE S A IEX IF Il . R
Il GPC_LPWM i m] DURRH L i 2% 25 R4 i) A2 e it) PWM T2
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wr_pwmgcubl

System Clock,
IHRC,
PWMGCK/2,
PWMGCK/4,
PWMGCK/8,
PWMGCK/16,
PWMGCK/32,
PWMGCK/64,
PWMGCK/128

wr_pwmgcubh
- -

PWMG Counter
Upper Bound
(MSB 8Bit)

PWMG
Counter
Upper Bound

(LSB 8Bit)

wr_pwmgQdth

PWMGO
Duty Value
(MSB 8 Bits)

wr_pwmg0dt!

PWMGO
Duty Value
(LSB 3 Bits)

wr_pwmgldth

PWMG1
Duty Value
(MSB 8 Bits)

wr_pwmgldtl
=

PWMG1
Duty Value
(LSB 3 Bits)

wr_pwmg2dth

PWMG2
Duty Value
(MSB 8 Bits)

wr_pwmg2dtl

PWMG2
Duty Value
(LSB 3 Bits)

Selector

Pwmgclk[6:4]

11- bit PWMUp Counter

Duty_Value
Buffer
(11 Bits)

Duty_Value
Buffer
(11 Bits)

Duty_Value
Buffer
(11 Bits)

Comparator

f————+ PWMG interrupt and Halt Wakeup
PWMGO
& FuGD
FUMG1
Compare | % -
& PR OR
Output
Control Puwmg0cid]
Pwmglef0]
PWMGL ﬁ
0
Compare MUK »
& PUMGE
Output
Control
—
Pwmgci]
PWMG2 ﬁ
0
Compare X
& b
Qutput .
Control
Pwmg2eld]

GPC_PWM

Selector

Pumguels]

Pwmgoci31]

Selector

Puamgicis]

Pmg2e(s]

Pwmgtef3-1]

Selectar

Pumgae(3:1]

E.9: —4 3 %EE 11 {if SULED PWM ZE 5% S8 A {44 1]

Counter_Bound[10:0]

O0x7FF

Duty[10:0]

Output

v

Output Timing Diagram of 11-bit bit PWM generation

Time

Time

B&.10: 11 i PWM A= 55 284 H s 1]
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PFB190
PADAUK BT MCU

5.8.3 11 fir PWM & REiHEAR

PWM %$ﬁ$ Fpwm = F clock source * [ P x (CB10_1 + 1) ]
PWM 5251 (BS0E]) = (1 / Fewm) x ( DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)
PWM 5Z5E (B 4rH) = (DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1) x 100%
X,
P = LPWMGCLK [6:4]: His 4 P=1,2,4,8,16,32,64,128
DB10_1 = Duty_Bound[10:1] = {LPWMGxDTH[7:0], LPWMGXDTL[7:6]}, 5%tk

DBO = Duty_Bound[0] = LPWMGXDTL[5]
CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0], LPWMGCUBL[7:6]}, %L

5.8.4 HEAPSEXHY PWM JREESEH]

T PFB190 56 11 2 PWM 2249, RA17E PWMO B, PWM1 2 J5%H PWM2 #HHiFl PWMO

B, PR B BAMEXE PWM % .

AR

#define dead_zone 10 / BEIXHESIE] = 10% * (1/PWM_Frequency) us
#define PWM_Pulse 50 / ZHANMEX PWM (57 LA 50%
#define PWM_Pulse_1 35 / ZHANMEX PWM (57 HEA 35%
#define PWM_Pulse_2 60 / ZHANMEX PWM (55 A 60%
#define switch_time 400%2 /o Ui Ry, TR e

I VE: AF 24774, switch_time oy PWM JE 4% 165 PWM 3 = 400us
I S E] R 400%2 us

void FPPAO (void)

{

.ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vsar =5V

”******* fkﬁzlﬁl% IJ_:[?HG B T T T T T

[-=--—- B LR 52 oo

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse + dead_zone;

LPWMG1DTL = 0x00;

LPWMG1DTH = dead_zone; [ LPWMGO 5 LPWMG1 R85, PWM &=Lk
/I 5 PWM_Pulse%

LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse + dead_zone*2;

LPWMGCUBL = 0x00;

LPWMGCUBH = 100;
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- %i—HeE LPWM B 8 2 3 —-mmmmmemmmmmeee-

$ LPWMGCLK Enable, /1, sysclk;

[]-=--—-- 25 il

$ LPWMGOC Enable,Inverse,LPWM_Gen,PA0,gen_xor; I/ LPWMGO 5 LPWMG1 RE 5,
" PAO JiAl S A 1 H

$LPWMGI1C  Enable, LPWMGT1,disable; /I LPWMG1T Rt

$ LPWMG2C  Enable, PA3; /I LPWMG2 M PA3 il i Mt i th
while(1)

{

”******** .[gjﬁ l"—:f ?‘E‘v Hﬁ B S T T )

I OGS LI, Dyt S mT B Y RO M B XV 2%, LA 0 L
I SRR 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse_1 + dead_zone;
LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse_1 + dead_zone*2;

.delay switch_time

NS NER: 35% — 60%

LPWMG2DTL = 0x00;
LPWMG2DTH = PWM_Pulse_2 + dead_zone*2;
LPWMGODTL = 0x00;
LPWMGODTH = PWM_Pulse_2 + dead_zone;
.delay switch_time

}

}

TEER AR T RETE .
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1. € 5 A A ) PWM B

PWM2

PWMO

L
Dead Zone

2. YIHRPAS 5 725 EEI ) PWM T -

K11 HAMEX PWM BE

PWM2

PWMO

Nt
35%

Z

<
35%

60%

12: HAMEX K PWM 3%

AUAEL,  EREIRERTMS B, HIEX A PWM RN &. &M & 2 PWM FERCARIIZEX, R 2

AR % B ¥ H T Inverse BIAT . -

$ LPWMGOC Enable,PWM_Gen,PA0,gen_xor;

$ LPWMG2C Enable, Inverse, PA3;.
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59 FHifiHEes

BIER 2 (WDT) 22—, Bk B ILRC. &1 1M € i 38 rlidid F A7 wdreset iy
LREREE . B E misc WA, ATCLEREIURIAFERIE T E N SR, EAR

€ 4 misc[1:0]=00 C(ERIA) If: 8k ILRC I i 1]
€ 4 misc[1:0]=01 i} : 16k ILRC 4 31

€ 4 misc[1:0]=10 i} : 64k ILRC K% i i

€ > misc[1:0]=11 i5}: 256k ILRC i 4 J&] 1]

ILRC {547 1T A By T s (7, P P R T E TR R 52 , ) 0 T B 22 4 4 6
BT/ ARG R SE I G, B VRO 4 OB, A0 I TR RO SR, A R E
o SRR 2 5 5 P 57 B wireset 16478 S T 1A HHAL.

HE T VERG H, PFB190 K ZAF EFs T . BTN FEWmE 13 fis.

VBAT

WD tSBP
Time Out ;
Program i
Execution ;

Watch Dog Time Out Sequence

P.13: A [ 1A N i H P 1
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5.10 i

(v
J° panau

PFB190 & 7 /M brifii: -

& S EprhikrE PAO/PA7/PBS
& SRR PBO/PB6/PA3
& ADC il

& Timer16 7

BEAS TP WAE RIEHEA B TR R WAk R sdE A . T Irsh s ARELHHE B & 14 Fros. Brf i s sk
bRS AL R EAF BIF B A S A4S intrg 7% . W RAR S 5B AT DU BT BT BT B 2 A
MAZ, XWRT XTI integs MR E . Fr A B IBG KRG H T B engint 162430 OF 4R T i
AT, LARAER disgint 54 (EH&R T WD FEHE.

BT HERR 5 B A7 i a 3L, bt HHERR S 77 25 sp 55

fr 0 BLOREF 0. dtAh, FH P ATLMEF pushaf $54-176if ACC Flbn &2 A28 I E BIHEAR, BALAEFH popaf 184 #41H
MHERR K E 2 ACC Mbr G f7ash . T HEMR SEE A8 3L =, £ Mini-C B25X, HER AL B SR o ¥ A2

PFB190

FH-F4H MCU

& LPWMG ity
& Timer2 ik
& Timer3 i

2. AL N E AT 8 SCHERIR BT, P AP 2 HE A B, DLBT ks R

A AT E R AL U B W SrcO BRI Sre1 #EAT DI,

INTEN[7]
u INTR!
Timer3 Output | .. Q7]
= » event INTEN[6]
Timer2 Output | petect INTRQ[6]
™ event
INTENI[5]
LPWMG Output [ potect INTRQ[5]
—
event
INTEN[4]
i | Detect WTRAH
event INTEN[3]
ADC Output Detect INTRQ[3]
’ event
T16 Output . ]
P »| Detect INTRQ[2]
event
PBO0/PA4/PA3/PB6 INTEN[1]
Output »| Detect INTRQ[1]
event
PAO/PB5/PA2/PA7 INTEN[O]
Output Detect INTRQ[0]
event

L%ULH%UU )

} Interrupt to FPPO

engint / disgint

NOTE: “ engint” and“ disgint” are instructins

Bl A4 e b ) 2 A 1)
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o PFB190
'j' PADAUK H-F4H MCU

—BRA W, HRAR TR

& FEFHEEE B A sp AP AR R E HERR A
& T sp RE RN sp+2.

& Rk E SIE .

& AHIE 0x010 BRI — K452

FEFRIWT AR 55 RE R, AT OB IS SR AF A7 4% intrq 1S BT 2RI
HER: BME INTEN 0, INTRQ if /2 2 v W i AR Ui
IR SRR e R, A reti $R IR BIREAT (AR, HEAR TARRAEHR R

& )\ sp F 7R TR E WHERR AT H AR SRR T MR
& i sp KHHE TN sp-2.

& SRFEEAEINEH.

& iAKW ERITES

R 250 e 8 B HERR A A7 A R T ) i, — P T i 2P A 71T, PR AR 22 4 3. R I Bl
RS 7B by, TEER, B —Z0h Wi Al pushaf @38/ Z DA AT HER N AF .

void FPPAO (void)
{
$ INTEN PAO; //INTEN =1; 25 PAO /3%, F24EPBER
INTRQ = 0; / BB INTRQ
INTRQ2 = 0; / BB INTRQ2
ENGINT /B
DISGINT I FEH 2 gy

void Interrupt (void) VGl

{
PUSHAF /| FErEALU flI FLAG FF7#

/5 INTEN.PAO #ZEfF L)X TFAIH, MFAZH T LIH/B7INTEN.PAO £Z % 1.
/ M%g:  If INTEN.PAO && INTRQ.PAO) {...}

/- AIEINTEN.PAO —EZEFERAES, BT LI REHBTINTEN.PAO, LLITEFBIHAT

If (INTRQ.PAO)

{ /I PAO #9487
INTRQ.PAO = 0; // RZEHEX I HI0; (PAO)
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/X :INTRQ = 0; W ZREFHRFRE, 71/H INTRQ =0 —XL5055
WBI B A FELTERLK L T AL BEHT B, BSNE R
POPAF /EE ALU FIFLAG #77#

}
5.11 HHEMHEH

PFB190 A7 =AM 52 SCI#RAFRE S, 70 l0h: IE% AR, s o p U sz IR AR
R DIREER I H s AT IRES, 4 itk 2 (stopexe) & fE AR TAF iyt H CPU R £ERE I 7T LAZKSE TAFIAR
&, HHEEA(stopsys) 2 HIRIRE T B . B, & A 2OE G780 K 7 2R 10 R 48 TAF, At
FEARHAREFED) R HARD 75 EMeiE i RGP 3R 6 Bon s i (stopexe) Al 1 i 3 (stopsys) Z [A] fE 1k ¥
MBI R GRIBER LR FRED

STOPSYS fiI STOPEXE &= NMEIRZ eV ==
IHRC ILRC NILRC EOSC
STOPSYS {1k fs 1k AR {51k
STOPEXE AR AeAe AR A Ae

548 B A RN B rE B S UAE IRV A e (1) 22 57
5.11.1 ZHEK (“stopexe”)

181 i1 “stopexe™ i 4t N8 BT, (X RGuH Eipi A5, HARFTH IR 4 BT b T IRES o T s s
HE (CPU) MHE, B2fEbHdT; R, X 16 M et 2 (Timer16) ki, WRELHAIEAZE RS
mPh, THECER S AR EE T 2 Timer16 R BRI s dE RC 4R35 2% (IHRC) Bl #IKE RC #R% % (ILRC)
BLELET, “stopexe” I BEYR AT LA 4 N th 5] I il A5 5, 3032 Timer16 TH(3EE . 4 tm2c/tm3c
(1) NILRC  CRJ RSP 2 (IR DI FEIR T e M OC B B MR, AN 5| BN i v 4 40 A I 3 BT IR RE 8.
1 RAA A VRIS B R

IHRC Al EOSC #k7 #e . Wik, R, WA RFFETIRS .

ILRC #RyZ #e . WAURIEE A, MR 75 245 ILRC H3).

RGN B A, Fik CPU 2 1HiE1T.

MTP W A75K .

Timer THE#S: 25 Timer THEES (1 S5 2240 B BSCH AR B (0 I B 4R 35 S A A5 . ) Timer 45 171
B B, ARERRTE. (R, Timer 4% Timer16, TM2, LPWMGO, LPWMG1, LPWMG2) .
® .

a. 10 Toggle Mufi: 10 7EEFH B TR H PR (PAC {772 0, PADIER i 1) .

b. Timer Mafi: R IHEEE (Timer) B EPIEAZ KRG B, WG THEEIBOEERN, RE WM.

c. TM2C i (ffiH NILRC fERF £
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2545116 FH Timer16 M4 LB “stopexe”:

$ T16M ILRC, /1, BIT8 // Timer16 setting
WORD count = 0;

STT16 count;

stopexe;

Timer16 IFI4H1E N 0, 1E Timer16 1144 1 256 4™ ILRC W% 5, RS0k ki .

5.11.2 FHHEEL, ( “stopsys” )

it H R S G P BT AT R G A TR P HR S . B “stopsys 7 184, ZS B EBEN A
Xo FHIERTRE “stopsys ” 54K PFB190 FI1E4H AR AS :

® |HRC #1 ILRC 3 4]

® NILRC %[

® MTP 174 %A

® SRAM FIEF #7458 N B R FEA AL

® MEfiEYE: B AEUT AR (PADIER XFRAZA 1) 110 Y1k,

BN G| R e AT AR IE RIS AT AR SE, N T BEIRIhAR, EAI R AT, B 11O 51 IR AT 4H
Ko, BTN E. WS E BT PR:

CLKMD = OxF4; / FEHHEM IHRC BX ILRC, XHE 1/ £
CLKMD.4 = 0; / IHRC =/
while (1)
{
STOPSYS; / HA BT
if (..) break; // BRI R LB A 152 OK, LB [EIEHR T
I B, FEERAR
}
CLKMD = 0x34; /N ELH# M ILRC &% IHRC/2
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5.11.3 MupE

NG B AR S, PFB190 AliEE tm2/3c 4430 10 5| HiEk NILRC MRk & IEH TAE, w3
k{2 3E T Power-Save . % 6 fiox STOPSYS 1 STOPEXE M i A ] 2 Ak .

B (stopsys) 144 FEE R (stopexe ) L BE IR 1 2 7
10 5| U] Timer Mijig 1 F tm2/3c Mt NILRC
STOPSYS = & =
STOPEXE & = =

AR5 g5 AU ORI A R A A MO I Y 1) 22 57

S5 10 51 JIKMRE PFB190, padier 47 7748 St fg— A HH SR 51 1) IE A e T (R MR DURE” . AR S 2
SRR AR TE BRI [ K2 3000 4 ILRC IHEHAI, 534h, PFB190 $RELHusM BTN fE, B misc %17 5%
B O AR K25 45 4 ILRC I 1.

ARERRER e BEABE X, PI#e 10 5] By e g A 18] (twu)
STOPEXE 45 H A% 5 B 45 * TiLre, »
STOPSYS i H R =, X B Tiere 248 ILRC 84 A 3
STOPEXE 44 Hi 2, 2 3000 * TiLre,
STOPSYS # i i =, . X B Tire 218 ILRC B £ 3

7 6: PR IE R L [R] f REI [F) 22 S

TR MRS, A AR misc.5 IR T MR,  FB 2y s A DRk g A
o WERIEFIEFITHUB, R %5 4748 misc.5 R FEMe AL (.

5.12 10 3|}

I B A 25 A7 4% (pa, pb, pe) 5l %74 (pac, pbe, pce) Fl4i /i HiLFH ( paph/papl, pbph/pbpl,
pcph/pcpD , FiA 51 EAT DAL B B oA RCIRAS S th sl N o A X e 5| E AT HAT CMOS HLF- 1) i 2
filUR SN GE A A IR B A . e R E ORI, R B R P AR pin IRAS, TF
TR AE SO i 2 H R B O AR A SR P AR T e AR U s B e 1, s B Ok
HHE A8, AR E 10, Blin, 7 B8 780 A KL 0 FIECE R . 10 ZpP 3 i 4 Bt an & 15 Fis.

©Copyright 2025, PADAUK Technology Co. Ltd  Page 54 of 117 PDK-DS-PFB190-CN_V000 — May 14, 2025



PFB190
PADAUK BT MCU

D
' 1.."

pa.0 | pac.0 | papl.0 |paph.0 Eitibn

X 0 0 0 [|fA, A Eh/ THraE

X 0 0 1 A BRI HBE, BT 59 MR
X 0 1 0 |MIANAS TH M, ®AS Ehi
0 1 0 X |t WA TR

0 1 1 X v, A 89 Rk

1 1 X 0 |fthrE AL, B s Eh R

1 1 X 1 e EAL, 85 R HRE

£ 7: PAO L EHCE R

RD pullhigh latch —{]T—
*—0D Q

WHR pulihigh latch pulbhigh

I

| (weak P-MOS)

—d . PAD

e

Daia
WR data latch > latch

RD control latch

:

WR control latch

RD Port

1
Data Bus :MT
Wakeup module |¢
Interrupt module '—r

F.15: 10 5] JIZE v X T4 1

f )

Analog Module

B 10 5l HAH . St FEBlshae ) 51 M, 74745 padier. pbdier F! pcdier H ¥k NAL R 15
B, UBTEJEHA. 2 PFB190 HEABLHEE BLCRS, AN 5] RIHS AT DLIE S DIk A8 Sk iR R 4t .
PRl 7 SNl R G 1 5] B AR B OB, RIS /235 padier. pbdier 1 pecdier [FIHH RN A 1% &
e FRE, 2 PAO FIEANE W51 IS, padier.0 5% & .
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5.13 EALM LVR
5.13.1 HEfr

2L PFB190 WJEIRZ, —HE AL, PFB190 H [ K HE 70 %7 A7 4K il B ONERIMEL — BB 500,
NERRA ARG, SRR A B Bt 0x00.

RAEFHRBEAE LVR BA7)5, 4 VDD KT VDR (Hilafrfrls) , B e M ER < wfr ¥ % VDD
/NT VDR, Bl A7 a5 BB e R FIIRES -

KRN, HREFHAINEER SRAM (e i, Wenr it EBifs & R P e h i ke, ik .

e B ALy PRSTB 5 IIEk WDT B i, a7 i 2 IR AERE 1 O B

5.13.2 LVR &fr

WRIEACH LI, A 2 AR LVR EAZ0). E%, M ERFR LVR RALH0N S TARSER M I i AT 5%,

5.14 7TEHEE

PFB190 WEMF7Rf . Zamas e etEmME kL, TR g . fT R
W MOSFET £k, AT R Ah s kS e FEL B BEL W — B, e Re BRI 500 mA. 78 L s AR L FRLIN 5 30
TAE, EF MCU ERFHHMT R E, KEWEE M AER T BRURE T E B Rt e .

M Al Ll CHG_CTRL[7:5] ) =AMk i Bl B m i, W iRENARBERA 4 A, &K
500mA, #/N 125mA.

MCU T2 il U %7 (748 CHG_TEMPI6]KHI i 7e v % TR . I 4248 CHG_TEMP[4]7] il T I 72
B, Vec HLE &S KT Vbat. BHUZF7E%% CHG_TEMP[3] R %) 76 B Voe Hi 52 5 i R B A 78 L 88 H B oC . 24
CHG_TEMPI[4:3] = 0b00 i ] Al s i T N, Haa i kIR .

IXETE HL BRI T — N7 H R SR B L, I B 7 s AR PR TR IR S 100 RGBT 140 SRR
A LLE RS N CHGS[2: 1k 4%l 78 HL i LRI Th k. 7o U R IPIE vT I8 I 5 N CHG_OPRI6:5]ik 4744 il, I H.
W I CHGS[2: ]R8 JIWTE 5k T 78 i #f97.  PFB190 78 At 2 76 FL IR A AL IR U FE 1) BEAT AR HE,
RHEEE BN RES BRI, SGaSHI I (MCU) BRIh BT Adjust_IC ZH54 I, 78 HL 381 fa E/
HLIR 1) A HE(E K 3 78 21 CHG_TRIM / CHG_CUR Zif7- 88, SRJ5 70 FiL#s (19 78 ri r F R H il 4 ) e ofe
EATIE . 4 MCU [k bl il R ke (MTP) A2, A FEF s b LRI, 78 o 28 ) 78 v i F AN ey
T T REUHEIRZS . REWH S ES CHG_Trim / CHG_CUR % /£4%. 5% T-25 1] Adjust_IC 454 84w 5 4 A
W e AL, W LA S B N AR T (FAED BEAT 6. 0 G AE B 78 v 2% 1) 76 b WL R AT HL IR, AT LA
ReLoad_Vbat BGTRIM il ReLoad_ChargerCURTRIM %454 . PFB190 fii B4 % (ADC) RGN i ith
HiJE Vbat. ¥ BG2V4 5t BG2V68 1% & Jy ADC {127 Hi i ADC iiEiLk#%iEiE F, J-H 3/8VDD 1E Al i
JE, IXFERTET LUK Vbat [ HUE AR .
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PADAUK T4 MCU

External charging port

E+ E ICVCCPIN MOSFET _ IC_VBAT/VDD_PIN
L J

External

CHG_CTRL[7:5] single-cell
Charger CHG OPR. 7 lithium battery

charger current < CHG_OPR. 6 (3.7V/4.2V)

CHG_VBAT[7:5] Control 1" CiiG_OPR. 5

charger voltage : CHG_OPR. 4

|

CHGS[7:0]

bit T:battery voltage state

bit 6:charge mode

bit 5:battery polarity is reversed
bit 4:veec level > vbatl level

bit 3:vec level is too low

bit 2:0TP_100

bit 1:0TP 140

bit 0:vcc level floating

TR AT AR EAE 4.2V, FeH ERAE B A4 CHG_CTRL[7:5]iX & . LB R & T BER, nH
R 2 H 8l 2 Ay CHG_CTRL[7:5)T e € A2 B 1 1/10 I, 78 lL8% H 3h 15 1 24 78 FAE A

FIRH ORI (B RERR ) USB HYE) J5, PFB190 78 HLEs IP H a3t NMAKFEFUIRZ, (8 H b I i i B 21
F 2uA.

TR SRR B RS HARDIRE M RISBUE . B 3I78 AR 78 A

5.14.1 HFRE

76 HL e L 2% A B R 1 e HL L UL LA PR AR v T AR R AR BUR A BER L . 2 PFB190 IC AR _ETH 2
90°C MITIBLAR, PN ARSIt Il B i/ 2 R (1 78 HEL LI - BETHRETT fR4 PFB190 AN32id il BE s, JF fo vF
R HEA RS PFB190 15 B0 T HESN 25 58 HUBR AR IO D R AL B BE IR PR o 78 v AL I AT ARSI SR IR BRI L) 345
IREBATWE, BIRTE B E IR E LT B B BB

5.14.2 e

TE PFB190 @i # S B R AL I 26 A, W] OB RS s i (IC) WP DIFERIE M e JLFPT
A IXLEThFEARZ A B0 R~ SR RO R AR (MOSFET) 7 A= fl——H it SE 209

Pp = (VCC - VBAT) * lvgar

Horb PD 2 Th#E, Vvee M N FIERLE, Vvear ZHIEHE, lvear AR, #RBIFHLRYT IC M5
T2

TA =120°C - PDBJA
Ta=120°C — (Vvcc — Vvaar) ® lveat * 044

©Copyright 2025, PADAUK Technology Co. Ltd Page 57 of 117 PDK-DS-PFB190-CN_V000 — May 14, 2025



o’ PFB190

'j! PADAUK T4 MCU

afl: PFB190 5V USB e, @i g ) il i 28 25 1 b A2 4 400mA Jids B FLR, FLE D 3.75V. &
% Bua A 150°C/W (20 PCB i JRiE M FH ) , PFB190 FF 4 AR 78 H FL iR M A BRI E 40 0 :
Ta=90°C — (5V — 3.75V) * (400mA) « 150°C/W
Ta=90°C — 0.5W « 150°C/W = 90°C — 75°C
Ta=15°C

Ta = 15°CPFB190 Al EM IR EE T 15°C B, {HIFTH AR M 400mA B, 44 R 5IEE TRl

IR ZIN:
; N 90°C—-T,
VR (chc - VvﬂAr) ’ EJrA
. _ 90°C—T,
vEaT (chc - Vl}'BAI') ) E_JA

A BEIREZ Y 60°C AR — o], 78 TR > 22400

. B 90°C — 60°C _30°%C
VBAT — (5V_ 3.75V)- 150°C/W  187.5°C/A

Igar = 160mA

ERE, M PFB190 WA ZAE R AKA TREATIRE, BOUMS5IRIEF|Z) 90°C I, 1C # H BN K IIFE.

5.14.3 HUESME

HI T35 RO B, BRI A ] R A PCB AT R R G 78 A FLRIA B e KR B2 IC P AR VI BR AT
MR 151, e OUH ML) 2 PCB Hifh. PCB {55 T Hithvas . HIEAE o M DS R AT gk
FE e B SRR DI, KRR BRI il BB o 55 3o oA S0 B T 2 1) 3oLty B 50 e r A 1
RIAPERE . FEBTE PCB AR, B 405 B 15 78 AR To R M H A AR, RO B AT 22 ma AR TH Al B K 7S

HL FEL AL o
NERII T LA FRIAROR S AR X PR . T 478 3/32" FR-4 A LR b2 b iiAT, #81FE
TETHH -
BT AR X
= o P B AR TET AR S5 53R A ) #4pE

2500mm? 2500mm?2 2500mm? 125° C/W

1000mm? 2500mm?2 2500mm? 125° C/W

225mm? 2500mm? 2500mm? 130° C/W

100mm? 2500mm? 2500mm?2 135° C/W

50mm? 2500mm? 2500mm? 150° C/W

K4 WERHH CUZHO
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<@ o‘

PADAUK

PFB190
BT MCU

5.14.4 EPAD

PCB i J& & Lk 5 i AR 34 51l GND K& EPAD B 2B R HGERK, DAMERIREEA 2

5.15 HD-EF e #L23(ADC) fER

adcc [5:2]
.
1110
adcm[4:1] : \O—IE Sense
! 1100 !
L 1 N T PC2/AD12
' 011 PC1/AD11
Scalar |[«—— system clock(SLCK) ! :
1
i 1010 PAO/AD10
ADCCLK i i
v . o—1001 . %] pagiane
1 I
B Vin 1 1800 + PA3/ADS
conversion voltage : AN 0111 ! PB7/AD7
i i
; No—0110_ PB6/AD6
AID voo '
Converter 1 1 N 0101 T PBS5/ADS
1 I
M 000 . No—0100 PB4/AD4
VH ! !
— g . No—0011_ PB3/AD3
(Reference high < | 0010 !
voltage) 001 . N ; PB2/AD2
! 0001
i N ' PB1/AD1
adcrac[7:5 ! !
ﬁ ac(7:5] . N 0000 PBO/ADO
]
: \C 1111 ;
{aderh[7:0),aderl[7:4]} | ticicicicicimimimemaon I
for 12-bit resolution
BG_1.20V
Band-gap voltage 1.2V BG_2.20v
generator BG_2.40V —* om
BG_2.68V u
T 3/8 * VDD o1 X
adcrgc[2:1] #
adcrgc.4

&.16: ADC FEHAE K|
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o PFB190
'j' PADAUK T4 MCU

Hf# ] ADC BRI 8 M fras i HACE, El1e:

& ADC il 77 745 (adcc)

& ADC 5% 77 {7 4% (adcrgc)

& ADC #7174 (adem)

& ADC 4R & 17 #%(adcrh, adcrl)

& Ui [ A/BIC H i N3 F#7 i %% (padier, pbdier, pcdier)

R RAEAE ] ADC H #e ) BB P IR

it #A72% aderge it B 2 % L
it adem FFA745HL E AD #8155
padier, pbdier 77 {75 BL B AU 5| J
adcc Z {73451 ADC Hii B 1H
it adec #1745 Ja Fl ADC Bk
JA F ADC HiHe2 Ji5, HEiR— B i)
M1 ﬁﬁﬁ bandgap 1.2V B 2.2V/2.4V/2.68V < HLERAT, Toi R4 2L /E W B 22% U KIS 2 1F N AD
ONIEIE, P MAEIR R Rl IE 1ms; Witk 200 A~ AD WP C AT 1ms, HA GEIR I ) H 7 2 200
A AD IHEFEI AT, 45 A A BG1.2V B 2.2V/2.4V/2.68V NS E LR, B ARIE IHRC ATF IR .
%A 2. A 1E 4R bandgap1.2V B 2.2V/2.4V/2.68V A< HLEk, ZEIRREY 7 200 4 AD i £
FER: PLEPRAETE & 200 4~ AD B gh, B 2 dE i ADCM Z5 4748 L B J5 11 ADC 4t 8, 1A
RRAGP (SYSCLK) .
(7) 47 AD #3746 2 ADC #4825 D4 58
addc.6 %'H 1 )5 AD %Tﬁ%#ﬂﬁl{m addc.6 27521,
(8) M ADC 7 f7# Szl e
JeiH aderh FF AT ESR S FESLEL aderl 24735 AR -

1
2

) &
) &
3) i
) i
)
)

=
E

4
5
6

fﬁd

(
(
(
(
(
(

ML, 40 2R k4 ADC #8558 5 1 ADC 1%L T, B fE V) #: ADC 275 i T K dag NIETE I
BEAT ADC ¥4 2 1l HATHAT I BV YR 6, itk ADC Bt CatE&Lf.
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o’ PFB190

'j! PADAUK T4 MCU

5.15.1 AD B#iryi AR

T E AD BRI EEEIR, MR IR KR HLAA (Crowp) b 20156 4 78 HL B 2 5% ey L R I ZKP B 31 25
IR BRI B A BB R A 23 o, {5 5 SRSh UL IT(Re ) AN A EER AL TF R BT (Rss ) 2 ELIZ AN
FIHLZF Crowo FEHLPTAR R AUIF ] N EBRAEIT RAIBEPTR RE = (A ADC 78 i HUE M 7 2R 424k s 45 5 X ah L
PLR MBS 5 IR 3 D AU RAERFERT, $E SRR, DI, (55 IR iRK
E S5 E 5 AR S BEAR DG . JRIL, FERAIE Sy 500khz , BHUE 5 U8 A S R BEPUE A 2T 10KQ.

VRSP
Vr=0.6V oo 1
ANXx % T RICE1K: S Rss |

X . . — e M
c J_ b e 1 Cholp
PIN V;=0.6V | leakage
5.1 pFT T L 50NA T =5.1pF

¢ les
= {HAEEE
Legecf ™ = B
| leakage = 5| &R AR R
R IC = P{l%ﬁﬁ% Eﬁ.ﬁﬂ
SS = XiFEHx
ChoLp = B R #FHEE (CHOLD)

K17 B A AT

TEH UG AD Bede 2 1, SO TR L G 5 IR /M 5 R SERT IR], ADCLK [ 5 06 003 2 # /M 5 R
EEIT[H] .

5.15.2 HFESEHHEE
ADC % i@ I FFAF4 aderge WIAZ[7:5]1E4%, HiEDiAT L& VDD B¢ bandgap Z% Hilk.
bandgap F:iEHE T ADCRG {7 [2:1] WHERE.

5.15.3 ADC Rfépiki%

ADC HEHLff B £ (ADCLK)BE 538 I adem 25798k %48, ADCLK M CLK+1 | CLK+128 —3t# 8 4Nk
WiATHE ik (CLK R ZiHa) . TS 5R4ENTE TACQ /2 ADCLK f—AN4dh B 81, Fril ADCLK @570
R —ER, @i ADC B E B2 2us.
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o PFB190
'j' PADAUK H-F4H MCU

5.15.4 FCEREDS#

H 15 MEREAGE S LEFEH T AD i, Hg 13 MR AG S KRBT, 1 KA
Sense, 1 MK H bandgap #E#EH L8 3/8*VDD. Wil REEMEA 4 MNHEEBEFIE 2508 1.2V 2.2V,
2.4V F1 2.68V. AN G EE G R T B AR IR IR, TR B 5| S AR B N Th e CRar (e
#% padier / pbdier / pcder HIAHRNAIBE AN 0) .

ADC M EE S T/AMES, RNl ES 50 E AT, ke i g B

(1) R P aske 51 Bise B o A X
(2) <55 b L BE

(3) it 1 A/B/C % 474% (padier / pbdier / pcdier). i B AL N\ I 5% HEU 5N «
5.15.5 ¥ ADC
N R R PBO~PB3 k24 ADC i\ 5 .

5, S TR 5]

PBC =  0B_XXXX_X0000; /  PBO~PB3 fEXN#A
PBPH =  0B_XXXX_X0000; //  PBO~PB3 X5 F# M
PBDIER =  0B_XXXX_X0000; /  PBO~PB3 fZHHFEMA

T—#, %% ADCC Zifiss, wHln .

$ ADCC Enable, PB3; / W E PB3 /£ ADC #A
$ ADCC Enable, PB2; / W E PB2 fE%ADC kA
$ ADCC Enable, PBO; / #E PBO £ ADC #A

A TE: B AD Hei R BEIEHE— AN il E

T—#, ¥ ADCM il ADCRGC %1788, R~

$ ADCM 12BIT, /16; / B /16 @ ZA 4T #=8MHz
$ ADCM 12BIT, /8; / B /18 @ ELN £h=4MHz
$ ADCRGC VDD; /N =FBEAE VDD,

T—#, %EiR 400 us (ADCLK = 500KHz, 200 x ADCLK =400 us) , I F#IFT=:

.Delay 8*400; /N RGRH = 8MHz

.Delay 4*400; N RZHH = 8MHz
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o PFB190
'j' PADAUK H-F4H MCU

HE: WREHANESERmBRE (0 1.2V PR , EIRNFMLAURT 1ms.

$ ASDCRGC BG,BG_2V:; / AD Z2FEH LN 2.0V
.Delay 4*1010; I WRRZAH = 4MHz
/7 FELBR] BT T 1ms
WEER: WRMH 1.2V W EEEN ADC I NIEE, fERREAZIKT 1ms.
$ ADCCADC
$ ADCRGC VDD ADC _BG BG_ 2V /  Z#H/E VDD
/ BAEE Yy BG_2V
.Delay 4*1010; / IR ARG #F =4MHz
/ FEL R I UHTATF 1ms
K5, JE3h ADC
AD_START = 1; /B3y ADC #E#

while(!AD_DONE) NULL; /N &% ADC E#LERE

)5, 4 AD_DONE M PRy, nJLLELHL ADC 2%

WORD Data; /N BFHLE: ADCRH #1 ADCRL
Data$1 = ADCRH

Data0 =  ADCRL;

Data = Data >> 4;

n] U#E A LR 5 vk ADC
$ ADCC Disable;

or

n
A

ADCC

5.15.6 WA Vbat HE

XfT PFB190, "I LLik#% VDD #1 Bandgap FHiEfEN ADC ) VREF. X4 VDD & AL i3 AL,
W EN R R, AT ADC HEAbEiE R E N BG2V4 B BG2V68, kFFidiE F {E N ADC #HiA

HiE, B E N 3/8VDD.
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o’ PFB190
v
w )
j PADAUK HL 48 MCU
5.16 RURNITHRE
SENSE_CR. 7
RMS_CR. 7
(IORNS Ch Select) l
<| SENSE ADC_BG
o BIAS VREF
VREF_IN
o
s En/Dis Internal Vi V2 Vm
PAO I 0 * Bias ADC
PAD_IIR
PA3 B ! SENSE
ifi Yo > Sense_ClI
b6 [ — amplifier
Sense_Rdy
PA4 G PAD_CAP2 ADCC. 1
Mode Gain Speed Start/Stop
SENSE_CLK SENSE_CR. 3 SENSE_CR. 4
SENSE_CR[6:5] SENSE_CR. 2

K .x : Sense ik

PFB190 () Sense AP/ EEIhAE: HIAALI AN LRI &5 . A AN 253 K Th RE 2 SRE AN TE I L 2,
TR MIC, F BEAS I 25 K Th B8 2 SR/ H B, AT F T R 22 1) R BELAGE I o SRR AR HRofg &30 v 2 s v FHL
Heonrmls, AN ADC B o BT & .

i AR LA I L A M BRI, AU R E. BN

*

ADC #:iilZif74% (adcc)

ADC i #4511 %7 17 4% (adcrgc)

ADC #7 74t (adem)

ADC %2717 %% (adcrh, adcrl)

i A B RS A7 4% (padier)
SENSE ##il|# /745 (sense_cr)
SENSE fi & H1 /L %7 {7 4% (sense_bias)
HRS #x#l%71/7%% (rms_cr)

L IR R R JER 2R N 2
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0: PFB190

'j' PADAUK T4 MCU

LAFJ& SENSE 5 ADC it #2110 9K

(1) B A% aderge Bt B v T

S /74 adem BLE AD FHmTi{E S

it 2 {7 4% padier it BB 5|

L2745 sense_cr WHEBFNATRE. A%
(5) i adcec AFAT AL EIE

(6) ¥ ADCC.1 & BN 1 (ADC ¥J#:% Sense #iz)
(7) Bl adcc #174%/mH ADC itk

(8) 4T AD HHiffas ADC ¥l & 75 B 5 ik
¥ addc.6 ®EA 1 LUHZ) AD ¥4, Jifi# addc.6 %A "
(9) A ADC ZFf # B UG 4 25 SR

(10) @id sense_cr 77 {7 #% B B ISR ABOK £ 4L
(11) @il sense_cr Zifi#e¥s Sense W HE NEH

5.16.1 EZARP: (MCS A SCS #ER)

PFB190 HEL 254 32 Fr A AP YR FL A AR 20, BP B ZE (MCS) FITH & HI%F (SCS) . £ MCS #Hx{
T, ‘BiEHT 1pF ~ 24pF M. FUEENFHA S 055 PA4 fl PAG6 5| JIFHE. /£ SCS T,
EH T 5pF ~ 24pF Mg 2. B asmt ol liERESE PAG6 5, Fsi NS —AN 5] .
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o PFB190
'S' PADAUK HFH MCU
PAG
MIC+
MIC —
MIC-
PA4

K.x:MIC £ MCS #aUTHIERIE (TRERRA

PA4
@1c+
MIC =
MIC-
PAG

Kl.x:MIC #£ MCS HixUFKERE R/ pRA)

PAG
@1C+
MIC —
mic-
= — PA4

Kl.x :SCS #:lF MIC HiEfzE (TREMA)
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> PFB190
j‘ PADAUK LT MCU

PA4
MIC+
MIC ==
MIC-
= — PAG

K.x: SCS #XTF MIC MIEREE (A=A

5.16.2 EARMNRERHE:
TERFHNAYT, MIC JCHRBEBELE LT =ZFORE TNA BT AR :

1. REARKEZS(E (Sense_ADC Z18 ADC 4y ¥ i—E %R

2. ASHKIHEAME (Sense_ADC #4BE HAE KA T 24K

3. IRSIFKIHEAME (Sense_ADC #4BE HAE KA T ZRAL)

HLZE N T 7 MIC 28 %% HLTCAME SRR 27 A Bl N AT R o o Bl O BEARS HE Y EH (2% MIC HIZR B4
A8 ADC fH, ZEEH W E N ADC LN —F. ¥ sense bias 217 seIRSHEM, AL BpiHia i
HiE#EE ADC_Vref [fEEFEHE .

RINAITE R i3 SUNEX

5.16.3 ELARBIPLH:
MIC #rill & —Fh s it IRF 5 RIS EASZE ST Bk, MIC &N AT PWM
FELFI AR . B MIC 5K PWM [, JEFEETE PWM 3% 105 BSF B B A HEAT SR o

(1) EEHTE PA3/PC2 VI#tif AR MIC.
(2) BEARLE PWM A HARIEAT MIC il
(3) R B
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PFB190
PADAUK BT MCU

D
’ 1.."

PA3 or PC2
or PWM

MIC sensing| |MIC sensing| |MIC sensing|

: Avoid MIC sensing ': Allow MIC sensing

S—  —

5.16.4 HEPHGEMN: (HRS &)

PFB190 HFHI &S (HRS) SCHRF—Auin#ez iRl (0.5Q % 1.5Q) . HEHEMNE (HRS) I TiEH
e, BNUEHUR N PAO B PA3 SR SMES S AL GEE R INALL) fith 50mA IEE B, ANk Lz i
B b2 A —AN N, SN ERERBIRCREBORE A Vm (1.2V) diil 2, 32 H . Voo Vo Kt 21
ADC BiBRfENEE, Jrh ADC Btk oy y&. AAENEIEIE @ CodeOption =/ /2 /£
RMS_CR 1% 7 (AT &

Ro PAO
W X

R PA3
W X

B.x o AhES IR &R
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o PFB190
'j' PADAUK T4 MCU

HRS H&EAR

Vo=V,u — Gain - I..s+R

V, _ ADC _Value
ADC _Vref 2n

ARSHN A

Vo I P Ay 4 PR

TR A 0.5« ADC_Vref, ADC_Vref Hi77f7%s ADCRGC[2:1] {7z
ADCRGC[2:1] = (BG_1V2, BG_2V, BG_2V2, BG_2V68)
vm . i€ 1.2V. ADC_Vref H7if7#% ADCRGC[2:1] %
PR ADCRGC[2:1] = (BG_1V2,BG_2V2,BG_2V4,BG_2V68)

Gain  |H% 7% SENSECR[BIT3] #ti. 0:x4 ; 1:x8

S AR B, HEAEE RMS_CR[5:0]#
ANEWEFFahifT.

R FE 0 L2 i) L A

2n & ADC Hi7r#i%, ADC Mg K%l 12BIT

Irms

ADC_Value |2 12 i ADC REER#{H, # ADCRH[7:0] 1 ADCRL[7:4] 415

ADC_Result[11:0] = ADRCRH[7:0] | ADCRL[7:5]

il

® {EXMELLT, AMEHEHAE R v 1Q
®  PURBIEE N, ) IARAED 50 mA

® sense_gain N 4

THERA:

® SENSE and ADC VREF at 2.68V

o 1,=134V—4-50mA-102 =114V

SO .. 12bits ADC..... = AL MY o
o its cout — qrep M -
4096
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o PFB190
'j' PADAUK H-F4H MCU
e e
° ADC VREF at 2.40V

e V,=12V—-4-50mA-1n0 =1.00V

1.00Vv  1.00V

1LSB _ 2.40V
4096

SO ...12bits ADCpyr = ~ 1706
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~ PADAUK

PFB190
BT MCU

6. 10 HFHFEH
6.1 ACC R&EIFESESE(flag), 10 Hihl= 0x00
AL | WI%GME | &5 #R
7-4 - - R EMEH .
3 0 s | OV GithbrE) o ditin & 1.
) 0 e AC CHEBhENIFRED o PIANIET, BAIBEN 1 ()BTRS ki 5= B g4,
(P Y/ A o= M1 N (O e W 1 PP R e v = ¢ VA
] 0 e C GHRIFFE) - AFAFKMT, WAEE RN 1. (DINEEErF A6, Q)REZEH &R,
| AR B A HE AL AR I shift 54 B
0 0 BE |Z () . AR ERN 1, YERRZEEHENERE0; SNEEEE.

6.2 WIRIEH SR (sp), 10 Hiht= 0x02

fr | BIsGME

5

R

7-0| -

A

HER AT A an o DR AT HERRIREE, SUE A DASCRHER RS . THVER O AL ZEFF N O
FEF HHAAR 2 16 17

6.3 IEIERXZESR (clkmd), 10 Hitl= 0x03

fr | WIeefE | BI5 #iR
RGN (CLK)EFE:
2571 0, clkmd[3]=0 2% 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5 | 111 | 85 |01x: frRE 010: ILRC/16 (fjj EL&sANCHR)
100: fRFE 011: IHRC/32
101: f*H¥ 100: IHRC/64
110: ILRC/4 110: fRHE
111: ILRC (ER) 1x1: fREE
4 1 . W%B%‘jﬁﬁ RC #R ¥ s Die.
0M1: f=HIEH.
3 0 - B EP RN FE . XA AR SRIERRAL 7~07 5 (IR EpE AL,
0/1: A0 2RMA1,
P B RC 7% 25 ThAE .
2 1 WS |0M1: ERE
A RC 335 2 ThReAS I, & T 1 T REIR] 4 5G]
1 1 BE | A& IThEE. OM1: SRR
0 0 /5 | 5]/ PAS/PRSTB Ihfg. 0/1: PA5/PRSTB.
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PADAUK

PFB190
BT MCU

6.4 i VFSFEESE (inten), 10 Hihik= 0x04

fr | WI%G1E | B2I8 #iR
7 0 w5 | 6 Timer3 Hillr. 0/1: {EM/EH .

6 0 /5 | fHEE Timer2 Flr. 0/1: /M.

S 0 BE | R PWMGO Hillr. 0/1: {5 H/)EH

4 0 wE | RE.

3 0 /5 |fffe ADC Hli. 0/M1: 1=H/)EH

2 0 B/5 | fERE Timer16 it . 0/1: {=H/EH .

1 0 /5 | st PBO/PA4/PA3/PB6 Hlkr. 0/1: {1/ .
0 0 S5 | {58 PAO/PBS/PAT Hll 0/1: 45/ .

6.5 HWTEREGFS (intrq), 10 Hibk= 0x05

b | WIeME | BB ik
| Timer3 fy IR, AR T AL b
Tl o Rk
o | TiMer2 W rig R, AL 2 e AR B AT I AR %
6 | - | 5 lon, RigsRisR,
5 ] e PWMGO R Wrig =K, A7 2 i B A7 I 3 E = .
0/1: AERNAFK.
4 - s | RE
v e |ADC BTG R, A7 AR B AT S %
S| | S lon, Rk,
e | TiMer16 MK, A2 Al B A7 I AR ATHE %
201 | S o Rk R,
51141 PBO/PA4/PA3/PB6 [ Irifsk, efr & ik B A s % .
1 - | BHS Jons Aiskigk.
v | 51 PAO/PBS/PAT [ HRWiiE K, AV A2 A B A7 B AR 2
O | - | %5 lon, RigRisk.

6.6 Timer16 IZ&|Z7ESS (¢16m), 10 Hihk= 0x06

fir

BIgEE

®I5

#iR

000

5

Timer16 i aPik .

000: 1%

001: CLK (&% 4

010: f#¥

011: PA4 RFERT CAAMEBSED
100: IHRC

101: f#E4

110: ILRC

111: PAO FFEHT (SN SIED

4-3

00

B

Timer16 5 £h 434 .
00: =1
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o PFB190
'j' PADAUK BT MCU
AL | WITRME | BIB iR

01: -4

10: —16

11: —64

WL RE . TR BRSO AR, A R A .
0 :Timer16 17 8

:Timer16 {7 9

:Timer16 £ 10

:Timer16 17 11

:Timer16 17 12

:Timer16 7 13

:Timer16 17 14

:Timer16 7. 15

2-0| 000 w5

N O b WODN -

6.7 MBI EHERITF s (eoscr), 10 Hihk= 0x07

fir | WIgEME | 5 ik

7-1 - - |[RE. EIRE 0 DARRRIE.

¥ Bandgap 1 LVR E{AEELEIEE . O/1:1E %/ Wi

o | o | ng [ »
i Bandgap Yl S ILRCITA6TM2ITMS % 1/0 Tl il .

6.8 Il A THIZERIZEFSE (papl), 10 Hik= 0x08

fr | ¥IgRfE | SIS R

B A LR AR IX SRR AR AR AR PR b e v 1 A SRR R 51 B

7-0 | 0x00 | /5 N
01: fEH/JaH-.

6.9 IF B THIEEISFEE (pbpl), 10 Hihk= 0x09

fr | ¥IgRfE | SIS R

B B LRl A7 A . IX SRR AR AR R AR PR b v v 1 A SRR R 51 B

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

6.10 I C THIEHEIFEEE (pepl), 10 Hilk= 0x0A

b | BIEGME | IS #iR

7 - - R

e [T C AR AT A7 A IX A7 A AR e 1A SRR 5]
6-0 | 0x00 | B/ | 1/

6.11 HETEIEERSESS (integs), 10 Hilik= 0x0c

AL | BIURME | RIB #Wid
7-5 - - TR A,
4 0 e Timer16 EPHSJ??%JJH%
0: EFAZiER AW
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PFB190
B-F4H MCU

#iR

1 FRERGAER T

00

PBO/PA4/PA3/PB6 " IiZkik#: .
00: - FF2 A0 T B 2k # i Sk b
01: BTk R .

10: 7 B8 SR R

11:0R o

00

PAO/PB5/PA2/PAT ki % .
00: EFFZ AN T P2 8 E 5K B o
01: BT Zi% R .

10: N B2 SR B o

11:4% 8.

6.12 IH A B2 AfERESESS (padier), 10 Hihk= 0x0d

b | FIGRE | BB ik
A A O A BN, PAB s AR AD B R . PRI, 1Z 5]
7-0 | Ox00 | HE | MEEI)geth oy k

0/1: 1#H / HH

6.13 JE1 B ¥ A[EEES S (pbdier), 10 Hilk= 0x0e

L | #WI%GE | BIB i
AR B e, LA EZ G B E Sy AD NI R AR . IR ERAE AT, %5l
7-0 | 0x00 | RE | MEET)Re o st
0/1: =M 1 B
6.14 I C ¥k A(ERESEES (pedier), 10 #Hihlk= 0x0f
fr | WIeefE | BI5 Ei:3)
7 - - TR EA.
JERm I C #erfN, LAB RS A E )y AD SN R AR MR . S BEREEAIEE, 15
6-0 | 0x00 | RE |MefETIRet bl 2E A .

0/1: 15/ 1 BH

A EREE SRS 9.2 1.

fir

BIgeiE

6.15 31 A KBRS (pa), 10 Hilik= 0x10

®I5

iR

7-0

0x00

T

Hodfe A7 A A3 A
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[ PFB190
'j' PADAUK H-F4H MCU

6.16 MBI AZEEIFEEE  (pac), 10 Hihk= 0x11

B | BIMGME | BIS #iR

B B PR AR AF A% o X LR AT AR A FHOROE S 1 B AN AH LA 51 A0 AR iy A A it AR
0/1: A/ i

HEE, PAS HEE VM B HAG, 2 PAS i H#dn oy 1 i, HHiRaESE =
&

BN o

7-0 | Ox00 | #/5

6.17 MECI A _LHIIZEIZ725E (paph), 10 Hidk= 0x12
fr | wsedE | S ik

BT A RS R A . IX LA A B R ) b i 1 A RSN S, % TR
7-0| 0x00 | B/E [{UIEHIABLR T AR
0/1: 1EH/)EH

6.18 B0 B ¥R = (pb), 10 Hullk= 0x13
fr [ | s s

7-0 | Ox00 | /5 | BlEFAAEsm 0 B,

6.19 B B #E&IEEE (pbe), 10 Hifik= 0x14
tr [amE | ws ik

B I B P A A RS o XL AT AF AR A T OROE S 1 B AR A LA 5 A ) g A A it AR

7-0 | Ox00 | ¥/5
0/1: A/ i

6.20 %1 B LIPS 5% (pbph), 10 Hiht= 0x15

fir | WugadE | IS #iR

gt 11 B B il a A7 ds o X LEFF AR G R P B 1 B BB 51 . 1z ERiThRe
7-0 | 0x00 | B/5 |{XFEMABLFH AL
0/1: {&H/EH

6.21 I C BEES#EE (pc), 10 Hihk= 0x16

A WItEE | &5 iR
7 - - RE.

6-0 0x00 I | BiEF A a C.

6.22 I C ZHIZFESE  (pcc), 10 Hibk= 0x17
Ao | ¥isefE | RIS Hk

7 - - |fRHE.

B C A A7 2% IXEEAFAF A HIRE S 11 B AENHH S 51 B i A A 2 sl HE A K

6-0 | 0x00 | #/5
0/1: i \/4i th
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A 2

IS PFB190
'j PADAUK 74 MCU

6.23 I C _LAERIZFF2s (pcph), 10 Hiik= 0x18

<@,

B | BIMGME | BIS #iR

7 - - TRE

B I C B A7 4. XA AR AR HRAZ 1 f i 1 C R MR 51

6-0 | Ox00 | B/5 -
01: f=H/IEH

6.24 ADC #7728 (adcc), 10 Hink= 0x20

fr | BI%GME | BI5 R

7 0 /5 | JAH ADC Thig. 0M: fFREH

ADC # it R hifs .

\
6 | O IS s «1r 2w ADC ELERLF. SRELEH .

WA . AT 4 AL ARIL#EE AD H NG 5
0000: PBO/ADO,

0001: PB1/AD1,

0010: PB2/AD2,

0011: PB3/AD3,

0100: PB4/AD4,

0101: PB5/ADS,

0110: PB6/ADS,

5-2 | 0000 | /5 | 0111: PB7/AD7,

1000: PA3/ADS,

1001: PA4/AD9,

1010: PAO/AD10,

1011: PC1/AD11,

1100: PC2/AD12,

1110: Sense

1111: Bandgap H &5 3/8*Vop
Fodth: R

1 0 sy | O >k ADC [ ADC 4% (IE% ADC i)
1 : Sense_Rdy (Sense_ADC &)

0 - - N
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o PFB190
'j' PADAUK H-F4H MCU

6.25 ADC & F# (adcm), 10 Hiht= 0x21

B | BIMGME | BIS #iR

7-5| - - | R GRE 0 DKk

4 - - TREE (LRER O DA#Rekafe)

ADC I Bk %

000: CLK (R&kfH) + 1,
001: CLK (R&kt%PH) + 2,
010: CLK (R&kf%) + 4,
3-1] 000 | /5 |011: CLK (R4H4H) + 8,
100: CLK (RZH4h) + 16,
101: CLK (R&H#H) + 32,
110: CLK (R&H4h) + 64,
111: CLK (R + 128,

0 - - R

6.26 ADC A7 F % (adcrgc), 10 Huiik= 0x24

Ao | BIgRfE | IS #ik
=AML TERE ADC J:ifE & K@ E NS 5
| 000: Voo,
7-51 000 | RS 001: ADC Bandgap
He e
ADC I8 F EFEds:
4 0 HE | 0: Bandgap ZH /L%
1: 3/8*Vop.
3 - - |RHE.
ADC Vref k3% Bandgap
00: 1.2V

2-1] 00 | HE |01:22V/(2V)
10: 2.4V / (2.2V)
11: 2.68V

0 - - . 50

6.27 ADC Hh4 R %748 (aderh), 10 Hhiht= 0x22

fr | #¥Ig6ME | IS iR
L | X8 AMNHIRADK R AD BHREE RN [11:4] A1, FAFEMEE 7 ALRATM MR ADC i
7-0 - Rk
4511 MSB.

6.28 ADC RN F T (aderl), 10 Hilk= 0x23

b | BIEGME | IS #iR

7-4 - Ak | X 4 A2 ADC #4445 3R 1 f7[3:0].
3-0 - - PRE
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® .

(v
)¥ PADAUK

PFB190
BT MCU

6.29 ZRTAAES (misc), 10 Hihb= 0x26

fr | PisefE | $815 #iR
7-6 - - |[RE. (50
PR i T BE o
5 0 RS 10 IEF Mg, Mefgint & 3000 4 ILRC ol CR@E FHERETTHL -
1. PUARREE . RREEET[E) A 45 > ILRC B8P,
f§ifE VDD/2 LCD bias Hi &A= % .
A 0 e 0/1: 1EH/ JFia (ICE RAESLmt )
1% Code Option %4 LCD #id!, {H MISC.4 %A %A 1, WFE IC Lit 2 It VDD/2
bias, {H{jEAWIERTLL, AP S AA .
3 - - | R
5 0 i f5H LVR Ij]ﬁE
0/1: JFjal 15H
B 1A R s B () 1 7
00: 8k ILRC %t &
1-0| 00 RS 101: 16k ILRC i fh & 1
10: 64k ILRC i & 17
11: 256k ILRC I}4h & #

6.30 Timer2 #Z#H| &% (tm2c), 10 Hiik= 0x28

fr | ¥IgsiE

%15

R

7-4 | 0000

Timer2 W Eh ik £

0000: f&H

0001: CLK (RGiHI41)

0010: IHRC or IHRC *2 (H code option TMx_ source ¥ )
0011 : {#§

0100 : ILRC

0101 : NILRC

1000: PAO ( EFHWD

1001: ~PAO C FR&IH

1010: PBO ( -H¥#H

1011: ~PBO CFP&H

1100: PA4 ( AU

1101: ~PA4 CFR&EHH

HAth: fRE

VEE: 78 ICE B0 H IHRC #ik N Timer2 2 8305l , 24 ICE 15 NI, KIE 3] i 3% 1 B
AL, ERETIRE ST

Timer2 %tk #%
00: f=H
01:PB2
10 : PA3
11 : PB4

/5

Timer2 fik#
0: JA Ak
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L% PFB190
j‘ PADAUK LT MCU
Ao | ¥isefE | I8 iR

1: PWM X
e |0 Timer2 SOl -
O 1 O | T o, s
6.31 Timer2 ¥ &FF% (tm2ct), 10 Huht= 0x29
Ao | ¥isefE | I8 iR
7-0 | Ox00 | /5 |Timer2 &l #347[7:0].
6.32 Timer2 FEF17a5(tm2s), 10 Huhlk= 0x2A
bL | ¥IMEE | IS5 i)
PWM 73 #E 2k 4%
7 0 H5 (0. 8 fiI
1: 6 fL8#E 7 17 (HH code option TMx_Bit #7E)
Timer2 B 4540
00: = 1
6-5 00 RE (01: ~ 4
10: ~ 16
11: - 64
4-0 00000 | B |Timer2 itfhsr4ies.
6.33 Timer2 LFR&E7HE (tm2b), 10 Hiik= 0x2B
fr | WIdefE | BI5 Hik
7-0| 0x00 | H'5 |Timer2 LIR%F 745,
6.34 Timer3 #Z#|&F8%(tm3c), 10 Hiht= 0x2C
L | #WI%GE | BIB i
Timer3 B0k +.,
0000 : {5
0001 : CLK (R4
0010 : IHRC or IHRC *2 (Hi code option TMx_ source &)
0011 : f#F4
0100 : ILRC

7.4 | 0000 o 0101 : NILRC

; P 11000: PAO CEFHED
1001: ~PAO0 CFP&HH
1010: PBO ( -H¥#H
1011: ~PBO ( FF&I)
1100: PA4 (AU
1101: ~PA4 CFBEED
oAt B

e | TiMer3 % e
3-2 00 /5 00: {2
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o PFB190
j‘ PADAUK LT MCU
AL | WIMRME | BIB ik
01: PB5
10: PB6
11: PB7
Timer3 k.
1 0 WS |0: s
1. PWM #HE=
e | A Timer3 BRI o
O | O S o

6.35 Timer3 1+ ¥(&FF55 (tm3ct), 10 Hiht= 0x2D

fr | BI%EME | BI5 R

7-0 | 0x00 | /5 | Timer3 sEid 4447[7:0].

6.36 Timer3 B F 1735 (tm3s), 10 Hikik= 0x2E

fr | BI%GME | BI5 R

PWM J3 3 315 % .
7 0 A5 |0: 81
1: 6k 7 2 (H code option TMx_Bit k7€)

Timer3 W £ T 7 S 2 -
00: = 1
01: ~ 4
10: — 16
11: —- 64

6-5 00

P
i

4-0 {00000 | RE |Timer3 i 4hsrimise,

d[T]

6.37 Timer3 EFREF25(tm3b), 10 Huht= 0x2F

fr | ¥IgRfE | SIS R

7-01| 0x00 | HE |Timer3 FIRZ1E%s.

6.38 FTEHELFRIEFIZEER (chg_ctrl), 10 Hihk= 0x32

b | BIEGME | 5 #iR

7 - - PR

7o L R 1
00: 125mA
6-5 00 H’5 100: 250mA
00: 375mA
00: 500mA

4-0 - - PR ¥
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® .

(v
j‘ PADAUK F,

PFB190
F/H MCU

6.39 75 HaHfEIE] S 7758 (chg_vbat), |0 Huht= 0x33

B | BIMGME | BIS

#iR

7E L HL R e
000: 4.2V
001: 4.1V
010: 4.35V
011: 3.6V
100: 3.7V
101: 3.8V
110: 4.24V
111: 4.28V

7 -5 | 0x000

P
i

4-0 g . R ¥

6.40 ZEEMHP(SEHFHEESE (chgs), 10 Hilk= 0x34

fr | BI%GME | BI5

R

HL FL R A

7 - R - -
0/1: HIARTH / i,

P
S

76 HLAR 3
0/1: IEFHA/FE B,

()]
P
S

5 - - |[RE.

Vee HURIREMPIRESTRRAL. w1 AW
1: Vce < Veat
0: Vcc > Vear

N
P
SEi

Vee 78 FIRAS .

7 HEARE SRR AL .
1. IFEAEFEH. Vee K, FEHLESK M.
0: Vcc IEH.

w
P
S

R AR A GREZRT 100D .
B “0 7 kiR RS, B <17

N
P
S

I IEH .

R GREZIRT 140D .
B “0 7 kiR ARy, B <17

pini
S

I IEH

t

0 - HiE |0/1: VCC AT EBZRESMETFIERIRS .

6.41 FEEEGIEHIZEE (chg_opr), 10 Hilt= 0x35

fr | WIsGME | BRIS Hik
7 1 HE | AHRRIRess. 0M1: /A,
6 1
5 1
.. |OVP Thfgfti
! 1 S I
3 0 | mE |[H#E®. HEES o,
2-0 - - |RE.
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A 2

IS PFB190
'j PADAUK 74 MCU

6.42 BN EFIFF25(sense_cr), 10 Hihtk= 0x37

<@,

B | BIMGME | BIS #iR

7 | o | wus |01 mEimhee s A

TR AR I

00: H/EHZ (MCS)

6-5| 01 w5 |01 HHEAERN (SCS)
10: RN (HRS)
1. fRE

4 | 0 | g |01 BIThRER EEE.

TR 2
3 0 RS | 0:x4
1: x8

JRNERAER A IEH 0 (X2)
2 0 5 |0: x1
1: x2

1-0 - - |fRE.

6.43 KRB S1FESE (sense_bias), 10 Hihk= 0x38

fr | ¥IgRfE | SIS R

V2, MCS il SCS il i & s . (HLI)
7-6 01 B/I5 |00 H/h
1M1: &K

V1, MCS HI SCS #Ex B p i & Bk . . (i)
5-0 | 0x20 | /5 |00_0000 : /)
M_1M11: &K

6.44 RMS #4275 (rms_cr), 10 Hiht= 0x39

L | ¥IBRME | BT i
7 - /5 |0/1: RMS #i&iE# PAO/PA3

6-0 - - |[RE.

6.45 PWMGO #Z#H|#F 74 (pwmgOc), 10 Huht= 0x40

Ao | ¥iseflE | 3215 #iR
7 - - | TRE
6 - i |PWMGO 4= gt R4
5 0 e PWMG(E v o
0/1: Z&rh | =AM
PWMGO % Hi i #%
4 0 W5 | 0: PWMGO it
1: (PWMGO » PWMG1) | (PWMGO | PWMG1) (by pwmgOc.0)
3-1| 000 | /5 |PWMGO i i k%
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o PFB190
'j' PADAUK T4 MCU
fr | ¥Is6ME | BIS #iR

000: PWMGO i it #] Disable
001: PWMGO #iiti %] PB5
010: PWMGO #i i %] PC2
011: PWMGO %t F] PAO
100: PWMGO %t 5] PB4
e

PWMGO it Filik #% .
0: PWMGO * PWMGH1
1: PWMGO | PWMG1

6.46 PWMG 40 &7 2% (pwmgclk), 10 Hilik= 0x41

fr | BI%EME | BI5 R

PWMG KHI/HTIT-
7 0 H5 |0: PWMG XK.
1: PWMG {T7F.

PWMG % 71434 o
000: +1

001: +2

010: +4

011: +8

100: +16

101; +32

110: +64

111; +128

6-4 | 000

pini
4

3-1 - - PR

PWMG %434 o
0 0 HE (0: RGN,
1: IHRC or IHRC*2 (4 code option: PWM_Source ¥5E)

6.47 PWMGO 5 ZFLLEALEFF3s (pwmgO0dth), 10 Hiht= 0x42

br | VIgaiE | BRI iR

7-0| - HE | PWMGO /%5 At bit[10:3].

6.48 PWMGO 5T WKALFF2S (pwmgOdtl), 10 Hihk= 0x43

b |WigeiE | S5 #iR
7-5| - R'5 | PWMGO 7 LEfH bit [2:0].
4-0| - - |[RE.

R WS N PWMGO Duty Value A7 4745, A5 S N PWMGO Duty_Value =ify &5 /745 -

6.49 PWMG ¥ LR E L& /7% (pwmgcubh ), 10 Hihk= 0x44

fr | VigaiE | BRI Ei:ip)

7-0 - RE  |PWMGO LFRZ 174 Bit[10:3].
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o PFB190
'j' PADAUK H-F4H MCU

6.50 PWMG % EFRIKALEF 788 (pwmgcubl ), 10 Hilik= 0x45

AL | WIMRME | BIB ik
7-6 - K5 IPWMGO FRZ77% Bit[2:1].
5-0 - - RER

6.51 PWMG1 # #5572 (pwmgTc), 10 Hhilik= 0x46

B | BIMGME | BIE #iR

7 - - RE

- Hi [PWMGT ER s HRES.

HFE PWMGT % i A48 R 15 S k-

\
S5 | 0 | VS g g e g

PWMGH1 #yHid .
4 o | ws |o:PWMGH.

1: PWMG2.

PWMG1 i ik 4%

000: PWMG1 A4t
001: PWMGH1 %t %] PB6
3-1| 000 | /5 |010: PWMG1 #iti%| PC3
011: PWMG1 #ith 5| PA4
100: PWMG1 #ithF| PB7
He: R

0 - . PREH

6.52 PWMG1 5% &AL A 7725 (owmg1dth), 10 Hilik= 0x47

fr | ¥IgRfE | SIS R

7-0| 0x00 | RE |PWMGT H=thiE. £7[10:3].

6.53 PWMG1 SZFEWRALEFFEE (pwmg1dtl), 10 Hihk= 0x48

fr | BigefE | IS iR
7-5( 000 | 5 |PWMGT G=stuf. fi7[2:0].
4-0 | - - |[fRE.

R WBAUES N PWMG1T Duty_Value {RA775/7%%, A5 5N PWMG1 Duty Value fEiai 75,

6.54 PWMG2 #5175 (pwmg2c), 10 Hihk= 0x49

fr | ¥igefE | &I iR
7 - - |fRE
6 - HiE |PWMG2 4 s IR
5 0 e HFE PWMG2 (1 H 10 285 SR 75 Sl
0/1: Z&n | A
4 0 W5 |PWMG2 %k,
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PADAUK

PFB190

FH-F4H MCU

BIsBME

#iR

0: PWMG2
1: PWMG2/2

000

PWMG2 % t iy e 4%«
000: PWMG2 At .
001: PWMG2 #iiti %] PB3
010: PWMG2 %1% PCO
011: PWMG2 %t %] PA3
100: PWMG2 %t #] PB2
He: R

TRE .

6.55 PWMG2 ##| &5 (pwmg2dth), 10 Hiht= 0x4E

VIgE{E

5

R

7-0

0x00

e

Ay

PWMG2 /5% Hifti. £7[10:3].

6.56 PWMG2 5 Z KA F 725 (pwmg2dtl), 10 Hihk= 0x4F

fr

YIg6ME

)

R

7-5

000

Ry

PWMG2 (5% it f7[2:0].

4-0

73:8

¥

LPWMG2 5 % ELIAT R AZ 23 B L A B E LPWMG2 525 LU i 6 27 A7 25 2 Tl
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o PFB190
'j' PADAUK T4 MCU

7. 184
Giine) Eiiipey
ACC Zn#& (Accumulator % 5)
a 2n#E (Accumulator 7EF2 )7 LA RFT )
sp HERRFRET
flag ACC b7 & T 1734
I A€
& P
| R B
N 5y
" i
+ i
- ik
~ AU GEARAMEL 1480
T FE (2 #M)
oV i (2 AMUR SIS F A R T ED
T (WERFEFE RTINS RZ 0, KAREN 1)
C #E 7 (Carry)
AC 4 Bhdt 7 A 3 (Auxiliary Carry)
M.n Ravr3hkfEill 0~0x3F (0~63) A&
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o’ PFB190

'j! PADAUK T4 MCU

71 BEREEEWERES

mov  a, | % 50 RIS #5048 21 RN #s .

Flan: mov  a, OxOf;

. a ~ 0fh;

ZmabrEf: Z: A%, C:. [A%], AC: [A%Z], O0oV: [4%]
mov M, a R BB th E N4 271548

H4n: mov  MEM, a;

é:él:%: MEM < a

SygmbrdEf: Z: [A%], C: [A%], AC: [A%], OV: [A4]
mov  a,M R A7 M2 2 B s

filtn: mov a, MEM ;

il a <~ MEM; 4 MEM AZER, FREfAL Z S E .

SRR Z: [Zim] ,  C: [A%], AC: [A%], OoV: [A%]
mov  a,10 | B zh¥EE t 10 B RN,

filtn: mov a, pa;

4% a < pa; Y pa NEW, brEALZ 2PE.

ZmabrEf: Z: [=Zgm), C. [A%], AC: [A%E], OV: [A%]
mov  10,a | Fzh¥dE i ZnasEl 10.

Hl4n: mov  pb, a;

SR pb < a

ZmatrEf: Z: [A%), C: [A%], AC: [A%], OV: [A%]
nmov M, a | ¥ Zmasp) B2 ML) RAM

B4n:  mov  MEM, a;

gE. MEM < Ta
ZwmtsEf: 2. [A%], C: A%l , AC: [A%], O0OV: [4A7%]
INAERER 1P

mov a, 0xf5 ; /I ACC is 0xf5

nmov ram9, a; /I ram9 is 0x0b, ACC is 0xf5

nmov a, M | ¥ RAM [ fiiZ (2 #MD) N Bn#s
Hl:  mov a, MEM ;

g5 a — TMEM,; Flag Z is set when TMEM is zero.
SrgmbrdEA: 2o [=Zsm] .,  C: A%l , AC: [A%], OoV: [4A%]
INAZERR TP

mov a, Oxf5 ;

mov ram9, a ; /l ram9 is 0xf5

nmov a, ram9 ; /l ram9 is 0xf5, ACC is 0x0b

ldtabh index | i@idfd ] index 1EA OTP bk 5 1) = 7 A7 E AR TP A7 it 2 20 RN o X BRMERE 2T 352 .
#il4n: Idtabh index;

i a < {bit 15~8 of OTP [index]};

ZmbrEf: INJZ [NJC  [NJ AC [NJ ov

N7 FH A«

word ROMptr ; /I & RAM HLTfI 75 B $5 %
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v

PFB190

PADAUK BT MCU

mov a, la@TableA;  // f&%4&15 ROM HLH ) TableA (LSB)
mov Ib@ROMptr, a; /I frfFE%H45 RAM(LSB)

mov a, ha@TableA; // #&%H4EM ROM HL[Hif#) TableA (MSB)
mov hb@ROMptr, a; // {RfEIEE % RAM(MSB)

Idtabh  ROMptr : /I 174% TableA MSB % ACC (ACC=0X02)

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

Idtabl index

B H index {F 4 OTP Ml £ BIRALAF I RE TP - 2 25 R nds . XIRETRZ 2T a2 .
Wltn:  Idtabl index;

5. a < {bit7~0 of OTP [index]};

ZimbrEfr: [INJZ [NJC  [N]J AC  [NJ ov

I FH G451 <
word ROMptr ; I £ RAM HLTi 7 B F8 £t
mov a, la@TableA; // f&%t4E1H ROM HLIfi ) TableA (LSB)
mov Ib@ROMptr, a; /I TrRFFFa%H4 RAM (LSB)
mov a, ha@TableA; // 1&%H4EH ROM H 1 ) TableA (MSB)
mov hb@ROMptr, a; // {#f£#8%H4 RAM (MSB)
Idtabl ROMptr ; Il f7f#% TableA LSB %7 ACC (ACC=0x34)

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

Idt16  word

¥ Timer16 [¥] 16 A7 i1 55 5 2] RAM.

Blln: Idt16  word:;

ZE%H.  word — 16-bit timer

ZwmtsEf: 2o [A%),  C: [A%], AC: [A%], OoV: [A%]
I A :

word T16val ; /I & X —" RAM word

clear lb@T16val ; Il &% T16val (LSB)

clear hb@T16val ; Il &% T16val (MSB)

stt16 T16val ; Il BE5E Timer16 fIEIE(E N 0
set1 t16m.5 ; /Il J5H Timer16

set0 t16m.5 ; /I 15 Timer16

Idt16 T16val ; /I % Timer16 1) 16 A7t HAE & #) 3] RAM T16val
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stt16  word 4 8CE word ) 16 £ RAM & 1 21 Timer16.
ltm:  stt16 word;

ZE%.  16-bit timer ~— word
ZRembrEM: Z: [A%], C: [A%], AC: [A4], OV: [44]
N FH A«
word T16val ; Il & X—4~ RAM word
mov a, 0x34 ;
mov lb@T16val, a; // ¥ 0x34 ##| T16val (LSB)
mov a, 0x12;
mov hb@T16val, a; // # 0x12 #%| T16val (MSB)
stt16 T16val ; /I Timer16 #J4&1k. 0x1234
xch M 25 RAM 2 858 e it -
ilin.  xch MEM;
Zx. MEM < a,a — MEM
ZRembrES: Z: [AE], C: [A%], AC: [A%E], 0OV: [4A%]
popaf FHERRTR BT 45 5E I HERR AR 0 2% 00 HIHE 20 4% 31 BN 28 AR B HAR S T8

. popaf;

il sp < sp-2

{Flag, ACC} < [sp];

SRR ES . Z: [%Zsm) ,  C. [=Zml, AC: [%gml], OV: [5%#]
idxm a, index | A ZE5I1EN RAM [k FE4 RAM RSB EN B 2048 . B 75 22 2T W R PHITIX—F5 4.
4. idxm a, index;

. a < [index], index & H word & X .

s Es . Z: [A%],  C: [A%Z], AC: [A%E], OoV: [4A%]

N FH A
word RAMIndex ; Il % X—A~ RAM fg4t
mov a, 0x5B ; Il 48 € $54E Hikik(LSB)
mov Ib@RAMIndex, a; // ¥fa%t 17 %] RAM(LSB)
mov a, 0x00 ; /I #4544 ik 0x00 (MSB), 7E PFS123 0
mov hb@RAMIndex, a; // #4184 1£%] RAM (MSB)
idxm a, RAMIndex ; I K RAM Hutik Ay Ox5B  f8HE S B -2 N BN 28

ldxm index, a | {12 511F h RAM bk 4% RAM BSOS A2 B hnss. & % 2T Mt —154.
Wltn:  idxm a, index;

459 a < [index], index #&H word & X .
SwmbnEs: 2. A%,  C. [A%E], AC: A%l , OoV: [4A%]
INAEERER 1R
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word RAMIndex ; I & X —> RAM #&%t
mov a, 0x5B ; I FaE ekt (LSB)
mov Ib@RAMIndex, a; /I Ffe%kH 475 RAM (LSB)
mov a, 0x00 ; Il 48 E TR ET ikl 0x00 (MSB), 4745k 0
mov hb@RAMIndex, a; // 484175 RAM (MSB)
mov a, OxA5 ;
idxm RAMIndex, a ; // OxA5 £\ RAM Hihit >y 0x5B
pushaf 4 BN A AR BRI A A7 A% R A7 B HEAR AR £ 8 I HERR AT A 45

#ltn: pushaf,
gE9L: [sp] < {flag, ACC};

sp < sp+2;
SRemtbrEs: 2o TAE], C: [A%], AC: [A%E], O0oV: [A4A%]
INAEE SR
.romadr 0x10 ; I AT AR 45 FE P N E bk
pushaf ; 11K ZNEE AR AR E BOIRAS T A7 2% B TORME B HERR A it 48
I R 5 AE 7
I R 5 AR T
popaf ; 11 MEARRAT it 1R TR B A7 21 238 A A 4IRS 27 A7 4
reti;

7.2 BHEEEEES
add a,l KT EVEAE S RN AR, AR50 RN B .
Fltn.  add a, OxOf;
g, a < a+0fh
SZrgmbrdlr: Z: [=m) ,  C. [=sgm] , AC: [%#W] , OV: [3Zin]
add a, M o RAM 5 RIn#sAE0n, SRJEHE4E RN Bons .
.  add a, MEM;
. a < a+MEM

ZRMAbREL:  Z: [%m) ,  C. [%Fm] , AC: [%%mW) , OV: [2Zim]
add M, a F RAM 5 R ngsMihn, SRJE4H45 RN RAM.

Blhn: add MEM, a;

4. MEM < a+MEM

ZRMbsEN: Z: [%Zeml , C. [%=Zgml, AC: [%gm], OV: [%Zm]
addc a, M # RAM.  ZUmas DLRHERE AN, SR JEHE4E BN R nas .

Bt addc a, MEM ;

8. a <~ a+MEM+C

TR EN: Z: [%Zeml] , C. [%=Zgml, AC: [%Zgml, OV: [%Z]
addc M, a # RAM.  ZUmas LRI AN, SR 445 R RAM.

#l: addc MEM, a;

Zi. MEM < a+MEM+C

MR AREN:  Z: [3Fgmd) ,  C. [%m) , AC: [%fmi) , OV: [350i]
addc a T Fonas SR AN, AR5 RS RN RN .
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flin: adde a;

R, a<—a+C

SRembs SN Zo [%Z@m] ,  C:. [=@m], AC: [=#m], OV: [Zim]
addc M 4 RAM S5#E67 AN, 2RS4 RN RAM,

.  addc MEM;

g MEM < MEM +C

SRembs SN Zo [%Zm] ,  C. [=ml], AC: [=#m] , OV: [=Zim]
nadd a, M B B i OB (24 MY) SRAMARIN, ARG IS BN B ngs .

#ln: nadd a, MEM;

4R a < Ta+MEM

SReMmbs &S Z: [=Zsgm)] ,  C. [=m] , AC: [=m] , OV: [=Zim]
nadd M, a FRAME) 132 45 (24MD) 5 Zm#s AN, A4 RIARAM.

Fltn: nadd MEM, a;

ZE R MEM < TMEM + a

SrgmbrEln: Z: [%Zsgm) ,  C. [3sgm] , AC: [=m] , OV: [
sub a,l EINE AR IR & TR AR (kR ) G- 1

Blt:  sub  a, OXOf;

Zi8: a < a-0fh(a+[2" scomplementof Ofh])

ZrgmbeEls: Z: [=m) ,  C: [=sgm] , AC: [3%Z#W] , OV: [l
sub a,M FINgs RAM, SR S84S5 RO 204 .

Biltn: sub a, MEM;

4i. a < a-MEM(a+[2" scomplementof M])

SRMPAREN: Z: [%Z@m] , C: [=ml], AC: [=m], OV: [im]
addc a ¥ RN H AT, ARSI SR RmdE.

Bln: adde a;

8. a<—a+C

ZReMbsEN: Z: [%Z@m] ,  C:. [=ml], AC: [=m], OV: [im]
subc a,M ZIn#sE RAM, FRIGHEAL, SRIGHESE BN B,

4.  subc a, MEM;

#ilg: a <~ a - MEM-C

ZRembrEs: Z: [=Zm) ,  C: [=sgm] , AC: [%#W)] , OV: [3Zin]
subc M, a RAM U 228, FREAz, SRIEIE4E RN RAM,

filtn:  subc MEM, a;

Z%. MEM < MEM - a-C

MR EN: Z: [%Z@m] , C. [=@m], AC: [=@m], OV: [%mn]
subc a RN, SR JEHAE RN R s

.  subc a;

R, a <~ a-C

WA EN: Z: [%Z#m) , C: [=@m] , AC: [3im] , OV: [3%5n]
subc M RAM WAL, S8 JE 445 RN RAM.

4.  subc  MEM;

4. MEM <~ MEM-C

SRembs SN Zo [%Z@m] , C. [=@m], AC: [=m], OV: [Zm]
inc M RAM fin 1.

flin: inc  MEM;

. MEM < MEM +1
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ZRmbREN: Z: [%gm] , C: [=m], AC: [%m], OV: [l
dec M RAM J& 1.

. dec  MEM;
#8. MEM < MEM -1

ZRMpbrEA: Z: [=gm) , C. [=fgm), AC: [=m], OV: [l
clear M R RAM 25 0.

Bl: clear MEM;

. MEM < 0

SR Z: [A%], C: [A%], AC: [A%], 0OV: [44]
mul ks, BT 8x8 LS IiLBH.

Bl mul

ZH.  {MulRH,ACC} — ACC * MulOp

ZRemtrESs: INJZ [INJC  [NJ AC  [NJ] OV

8 451 -
mov a, Ox5a ;
mov mulop, a ;
mov a, Oxa5 ;
mul // 0x5A * 0xA5 = 3A02 (mulrh + ACC)
mov ramO, a ; /I LSB, ram0=0x02

mov a, mulrh ; /I MSB, ACC=0X3A

7.3 BzEEES
sr a RINEALERE, AL 7 BAEN O,
. sr a;
ZR: a(0,b7,b6,b5,b4,b3,b2,b1) < a(b7,b6,05,b4,b3,02,b1,b0), C ~— a(b0)
b ES: Z: [AE], C: [=Z#gm], AC: [A%], OoV: [4A%]
src a BINBOINLARE, AL 7 NS EN .
Blhn: src a;
ZR. a(c,b7,b6,b5b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)
S bsEA: Z: [A%],  C. [%Em], AC: [A%], OoV: [A%]
sr M RAM 6 E#, A2 7 BAME N 0.
. sr MEM;
#El.  MEM(0,b7,b6,b5,b4,b3,b2,b1) <~ MEM(b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(b0)
MR ES: Z: [A%), C: [x=Z#gm]l, AC: [A%], OoV: [A%]
src M RAM MGt %%, A 7 BNEALAR &N .
Bill:  src MEM;
2R MEM(c,b7,b6,b5,b4,063,02,b1) <~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C <~ MEM(bO)
ZRmEbs SN Z: [A%), C: [=Z#m], AC: [A%], OV: [4A%]
sl a B, A 0 FAMEN O,
@M(D: sl a;
4. a (b6,b5,b4,b3,b2,b1,00,0) — a (b7,b6,b5,b4,b3,62,b1,60), C « a (b7)
WSS Z: [AE], C: [%Z#m], AC: [A%], OV: [A%]
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slc a FUMESHINL R, A7 0 BNHEAIAREAL
. slc a;
4. a (b6,b5,b4,b3,02,b1,60,c) — a (b7,b6,b5,b4,b3,b2,01,60), C — a(b7)
TR ES: Z: A%, C: [%=m], AC: [A%], OV: [A4]
sl M RAM BN E#%, £ 0 B AAE A 0.
Biltn: sl MEM;
zEl.  MEM (b6,b5,b4,b3,b2,b1,060,0) ~ MEM (b7,b6,b5,b4,b3,b2,b1,60), C ~ MEM(b7)
SRR EN: Z: [A%], C: [=Z®m], AC: [AE], OV: [4H%E]
slc M RAM HINL 2R, AL 0 B NIEALAR &7 .
Fln:  slc MEM;
ZEf.  MEM (b6,b5,b4,b3,b2,b1,60,C) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C —~ MEM (b7)
ARG Z: [AE],  C: [%=m], AC: [A4], OoV: [A4]
swap a ZIngrE 4 AL 51K 4 A7 B A

Hlhn: swap a;
ZR:  a(b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0)
SZRmbsEN: Z: [A%], C: [A%E], AC: [A%E], OV: [4A%]

7.4 ZBEBHEREES

and a,l SIS BPEE AT 2 AND, RGBS RARGF R R ngs.

ftn: and  a, OXOf ;

8. a — a&0fh

M ES: Z: [=m], C: [A%], AC: [A%], OV: [44]
and a,M ZUIN#8 A RAM #4732 %48 AND, #RJ5E fE4E RAREE] 2 ngs.

ltm: and a, RAM10 ;

ZH. a < a&RAM10

M ES: Z: [=m], C. [A%], AC: [A%], OV: [A44]
and M, a ZUNEE A RAM 4T 124 AND, A5 45 51747 3] RAM.

#i. and MEM, a;

458,  MEM < a & MEM

RGN Z: [=Em], C: [A%], AC: [A%], O0oV: [F%E]
or al ZNE S B AR AT 2 OR, REHEL RIRGF R R ngs.

#lin: or a, OXOf ;

%R:. a < a|0fh

MR EN: Z: [=Zm] , C: [A%E], AC: [A%E], OV: [44]
or aM SN 3 RAM $14Ti84 OR, SRJ5 1045 BARTES] 2 nas.

Bl4m: or a, MEM;

4. a < a| MEM

ZREMbREL: Z: [ZEm], C: [A%E], AC: [A%Z], O0oV: [F%E]
or Ma BUmZs AT BN A AT 2 5 AND, RJG1045 AR B nds .

#ltn. and  a, OxOf ;

%8, a — a&0fh

XA Z: (=@ , C: [A%], AC: [A%], OoV: [A4]
xor a, | SIS AISL BB PATIZH XOR, AR5 1045 AL R B nds.

Bln:  xor  a, OxOf ;
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. a <~ ar0fh

SRR ES: Z: (=], C: [A%E], AC: [AE], oV: [A4F]
xor 10,a ZUNERA 10 FA7 AT XOR, R4 RFH 10 78,

.  xor pa, a;

4. pa < a’pa; //pas port AEERIEEE

MR EM: Z: [A%], C: [A%], AC: [A%], O0OV: [A4%]
xor a,M ZUN# A RAM $UATIZ4E XOR, ARG RAEFR S nds.

Hlhn:  xor a, MEM;

Zif: a < aRAM10

RSN Z: [Zsgm) ,  C: [A%], AC: [A4], O0OV: [FA4]
xor M,a ZNEEA RAM T2 8 XOR, SRIGIESE B A-A7E] RAM.

Blhn:  xor MEM, a;

. MEM ~ a”MEM

SRR ES: Z: [Zi#m] ., C: [A%), AC: [AE], 0OV: [A74]

7.5 fMEEHRKS

set0 10.n 10 AL N F AR HLAL
Blhn:  set0 pa.5;
58, PA5=0

M EN: Z: [A%E], C: [AE], AC: [A%], OV: [4H%]
set! 10.n 10 AL N 7 s AL
Blln: set1 pb.5;
. PB5=1
M EN: Z: (Al ,  C: [A%E], AC: [A%&], OoV: [4A%]
swapc 10.n 10 HAL N5 C {7 B4,
4. swapc  10.0;
#8. C < 100,100 < C
M10.0 2Fthr, #Ar C HfE4% 10.0;
210.0 A¥iNiH, 10.0 HELA AL C;
ZmibrEls: (A%l 2 [(%Z#m] ¢ [A%E] AC [4A%] oV
NG 1 GRS D

set1 pac.0 ; Il %8 PA.O 1ENHH

set0 flag.1; /I C=0
swapc  pa.0; Il % C % PA.O  (f#:fE) , PA.0=0
set1 flag.1; /I C=1
swapc  pa.0; Il 3% C %5 PA.O  (fi#{E) , PA.0=1

SLHYE] 2 GRS
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set0 pac.0; /I % E PA.O 1E NI

swapc  pa.0; Il 13 PA.O [P{ESS C (fr#fE)

src a; Il # C #4145 ACC AL 7

swapc  pa.0; I 13 PA.O HIfEZ C (ALER1E)

src a; Il 483k C Bhgy ACC AL 7, E—A PA.O [F{li45 ACC 11z 6

set0 M.n

RAM AL N #4 0.
#l4n. set0 MEM.5;
. MEMAfZ 5450
Wb EM: Z: [A%], C: [A%], AC: [A%E], OV: [A4%]

set1 M.n

RAM fIH2 N %24 1,
Blt. sett MEM.5;
. MEM 754 1
RS Z: TAE],  C: [A%], AC: [A%], OV: [44]

7.6 FAEBREEES

cegsn a, | Fei Zngs 5oL EDEGE, W R HE R, BBk N — 4. BEMKENAES (@ <~ a- )i
Blln:  ceqsn  a, 0x55;
inc MEM ;
goto error ;
559, 4N a=0x55, then “goto error” ; %], “inc MEM” .
ZmbsEA . Z: =), C. [=Zggm)], AC: [%Zgm], OV: [Zm]
cegsn a, M LR R nds 5 RAM, 52 AHER, BBk F—Ha4. EMSES (a <~ a- M)A

Blhn:  ceqsn  a, MEM;
i, R0 a=MEM, Bkt T —AME4
ZRMRIbrEA: Z: [=Zm] , C:. [%=m] , AC: [%=Em], OV: [%Em]

cheqsn a, M

Cbi 2mas A1 RAM BME, WRASHERBEE N —%4%4. WEMZTS5@ <~ a- MM
4. cneqsn  a, MEM:
g R a=MEM, BEE| R —4%384

MR bREN:  Z: [R5 ,  C. [%fFm] ,  AC: [%fgmi) ,  OV: [35¢0i]

cneqsn a, |/ beAst R In2s RIS RIS e, RSB S N — %64 . EdTE@ < a-1)
%l4n: cneqsn  a,0x55 ;
inc MEM ;
goto error ;
. I a#0x55, AR5 “goto error” ; &, “inc MEM” .
ZRMPbREN: Z: [Zgml, C. [=Zgm), AC: [=Z¥m), OV: [Zin]
tOsn 10.n W10 MifeE & 0, Bhid F—1M4E4.
#iln. tosn  pa.5;
i R PAS 20, Bhid - MES.
ZRMMbsES: 22 [AE], C: [A%], AC: [A%], OV: [A4%]
t1sn 10.n W10 igEf2 1, Bt v E4.
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Bltn: tisn  pa5;
ZER: W PAS 21, Bhid T —1MES.
SZRMbsEN: Z: [AE], C: [TAE], AC: [A%], OV: [4A%]
tosn M. R RAM HfgE 2 0, Bhid F—AM 54
Blhn:  tosn MEM.5 ;
gE. Wik MEM K947 5 42 0, BEiE T —"ME4
ZRMMRES: Z: [A%E], C: [A%], AC: [A%], 0oV: [A%]
tisn M.n R RAM HfgE i 1, Bhid F—A 54
Blhn:  tisn MEM.5 ;
gE5. Wi MEM 625 2 1, BEid R — M4
Zrmibrdf: 2o [A%], C. [A%], AC: [A%], OV: [A%]
izsn a R 1, #F NS EER 0, Bt N —"1ME4.
Blhn:  izsn  a;
i, a < a+1, ¥a=0, BT ML
MR ES: Z: [%Zm)] ,  C:. [=#ml] , AC: [3m] , OV: [=Zim]
1.7 ZATEHIEES
call label BRI, HuhE AT DU 40 A (8] (4 — ik .
4. call  functiont;
8. [sp] < pc+1
pc < function1
sp <« sp+2
TR ES: Z: [A%], C: [A%], AC: [A%E], 0OV: [A4]
goto label R\ bl bk T DR 4 A R AR —Hohk
#lin.  goto  error;
gE8. BB error HE4kLEPATRE T
ZRmbsEN: Z: [A%E], C: [A%E], AC: [A%], OV: [4H%E]
ret | FEr P ECE E i 2 R nas, AAEIR A,
Blhn.  ret Ox55;
é:nk : A < 55h
ret ;
ZRMAREN: Z: [A%], C: [A%E], AC: [A%&], OV: [4H%E]
ret A BR R FH o [ SR AR
filtn:  ret;
iR sp <« sp-2
pc < [sp]
Zmbrdis: 2o [A%], C. [A%], AC: [A%F], 0OV: [A%]
reti AT IR S5 FE IR [ B SRR Y . EXTRAPITZ )G, AW ashE .
Blhn:  reti
SRmbs &S Z: [AZE], C: [AE], AC: [A%], OV: [4A%]
nop VLA B
4. nop;
gl BARTESE
M EN: Z: [A%E], C: [A%E], AC: [A%&], OV: [4H%]
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pcadd a H R s m 2m a2 T — M2 s .
.  pcadd a;
. pc < pc+a
ZrgmibrEls . 2o A%, C. A%l , AC: [A%], 0oV: [A%]
J FH e A5
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errt;
goto correct ; [/ EEIp
goto err2 ;
goto err3 ;
correct: 1 BEEIX §L

7.8 ESPITHAISA

2 N JE goto, call, idxm, pcadd, ret, reti, Idtabl , Idtabh
2 A FAFROL .
— ceqsn, cnegsn,tOsn, t1sn, dzsn, izsn
14N JE FAA AL
14 A
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PFB190
BT MCU

He Z | C |AC|OV e Z | C |AC|OV #He Z | C |AC|OV
mov a, | - -1-1-|mov Ma - -1-1-|mov a M Y| -]|-|-
mov a, |0 Y| -]|-| - |mov 10,a - -1-1- |/dt16 word - -] - -
stt16 word - | -1-1- lidkm a,index| - | - | - | - |idxmindex, a - -] - -
xch M - | -1 -1 - |pushaf - -1 -1 - |popaf Y| Y|Y|Y
add a, | 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 a M 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 - - - - |mul -l -1-1-|sra -l Y | - -
src a - Y| -|-|sr M - Y| - |- |src M -l Y| - -
sl a -1 Y| -| - |slc a -l Y| - - sl M -l Y| - -
slc M - Y | - | - |swap a - -1 -1-land al Y| -]|-|-
and a,M Y|-|-]-land Ma Y|-]|-1]- |or al Y| -]|-|-
or a,M Y| -]|-|-]or Ma Y| -]|-| - |xor al Y| -]|-|-
xor 10, a - - - - |xor a,M Y | - - - |xor M, a Y | - - -
not a Y| -]|-|-|not M Y| -]|-|-|neg a Y| -|-|-
neg M Y | - - - |lcomp a, M Y| Y| Y |Y |comp M, a Y| Y |Y|Y
set0 10.n -] -1 -1- |set! 10.n - | -1 -1 - |set0 M.n - -] -] -
set! M.n - | -1 -1-|swapc I0.n -|lY ]| -1 - |cegsn a,l Y|Y|Y|Y
ceqsn a, M Y| Y | Y |Y |cneqgsn aM Y| Y | Y |Y|cnegsn a,l Y|Y|Y|Y
tOsn 10.n - | -1-1-|T1sn IO.n - | -1 -1- [tOsn M.n - - - -
tisn M.n - | -1-1-|izsn a Y| Y |Y|Y |dzsn a Y| Y|Y|Y
izsn M Y| Y |Y|Y]|dzn M Y| Y| Y |Y |cal Ilabel - -] -] -
goto label - - -] - |ret | - - -1 - |ret - - - -
reti - -1 -1 - |nop - -] -1 - |pcadd a - - - -
engint - | -1 -1 - |disgint - | - | - | - |stopsys - -] -] -
stopexe - - - - | reset - - - - | wdreset - - - -
Idtabl index - | - | - | - |/dtabhindex - -1 =-1-|xor alO Y| -]|-|-
swap M - - - - |nmov M, a - - - - |nmov a,M Y | - - -

7.10 fArsE X

fr Sk HREE XAE RAM [X Hbdik () 0x00 to Ox3F.
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o PFB190
')® PADAUK BT MCU

8. BEF&M
Security Enable AR, FEFFA B
Disable WA, F2 5T DL 5
4.0V #HE LVR = 4.0V
3.5V #H% LVR = 3.5V
3.0V #HE LVR = 3.0V
2.7V W LVR = 2.7V
- 2.5V #HE LVR = 2.5V
2.2V HHE LVR = 2.2V
2.0V #F LVR = 2.0V
1.8V #F LVR = 1.8V
Disable #H VDD/2 LCD fREHEERAS. FrF 10 5IHYIER
(%C;% PBO_A035 | Jif VDD/2LCD fm#& H kR4S MAREXF PBO Al PA[0,3,5] ¥ VDD/2.
MISC.4) PB7_CO0~6 | j5f VDD/2LCD {m#& kK4S BN PB7 fil PC[0~6] 4 VDD/2.
PB1256 Ja M VDD/2 LCD fmE Ik KkKEH, HAMLXR PB[1,2,5,6] &4 VDD/2
PA.0 INTEN/ INTRQ.Bit0 Fi-T PA.0
Interrupt SrcO | PB.5 INTEN/ INTRQ.Bit0 AT PB.5
PA.7 INTEN/ INTRQ.Bit0 JfI 7= PA.7
PB.0 INTEN/ INTRQ.Bit1 F-F PB.0
i eupt Sro PA.4 INTEN/ INTRQ.Bit1 JfI T PA.4
PA.3 INTEN/ INTRQ.Bit1 JfI T PA.3
PB.6 INTEN/ INTRQ.Bit1 fi T PB.6
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* PADAUK

PFB190
BT MCU

HEIR

bz

Hid

IO_Drive

Normal

% 1 %H: PAO/PA3/PA4/PA6/PB5/PB6/PB7/PC2
2 2 %H: PA5/PA7/PCO/PC1/PC3/PC4
% 3 %H: PB0/PB1/PB2/PB3/PB4/PC5/PC6

Strong

% 1 %H: PAO/PA3/PA4/PA6/PB5/PB6/PB7/PC2
% 2 %H: PAS/PA7/PCO/PC1/PC3/PC4
% 3 %H: PB0/PB1/PB2/PB3/PB4/PC5/PC6

PWM_Source

16MHZ

% pwmgclk.0= 1, LPWMG K45 = IHRC = 16MHZ

32MHZ

% pwmgclk.0= 1, LPWMG 45 = IHRC*2 = 32MHZ

TMx_Source

16MHZ

4 tm2c[7:4]= 0010, TM2 Bf$#J&E =IHRC = 16MHZ
24 tm3c[7:4]= 0010, TM3 K 8¥H = IHRC = 16MHZ

32MHZ

X tm2c[7:4]= 0010, TM2 E#piF = IHRC*2 = 32MHZ
2 tm3c[7:4]= 0010, TM3 K84 = IHRC*2 = 32MHZ
(ICE does NOT Support.)

TMx_Bit

6 Bit

% tm2s.7=1, TM2 PWM 433K 6 fir
% tm3s.7=1, TM3 PWM 433K 6 fir

7 Bit

2 tm2s.7=1, TM2 PWM 33y 7 i
M tm3s.7=1, TM3 PWM ¥ %K 7 fif
(ICE AZHp)

RMS_Channel

PA.O

RMS #iEN PA.O

PA.3

RMS #@#EA PA3

T AU LI
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A 2

» PFB190

S PADAUK FH-F4H MCU

9. FAERFM

<@,

SR P AEAE ] PMBA183 2241 1C I i 40 3 AU ) — Le4 ik

9.1. fEHIC

911 FHEBEASRE
(1) 7o H F s A LA &)
€ PFB190 7 ML #% 5 MCU $ATRE 2 Nl 52 TAE, MCU AL I A5 2 78 i sl
@ X577 ) PFB190 7o Fi #5070 F F s A FELVR RS M I 43 25080 24 JR 78 FEL B R BN IES BN O L/ IR
& PFB190 FHAEF P IEH H 3 TAEE M S AR A S ARIESH, B al %t PFB190 (70 L aefi i &l .
& =)l PFB190 78 A28 I 783 R R I W R 7R & /£ CC Mode T 75 17E VBAT 5| [ I: RC HLIES (/7 32 HEth Py BH
SRR, MR VA IR TR C1 b, E CV Mode R Al HLESR V2 JEB%E T VBAT 51 .

for CV Mode Measure

®~t42v
+5V wu VBAT

L Voltage meter
VvCGs VBAT Battery

o\ | @ ?
Open + | e

~+4.2V

PFB190

10KQ

1uF/10uF
Voltage meter
GND } <
GND

for CC/CV Mode Measure
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o PFB190
')” PADAUK T4 MCU

V1 L IE: (CC Mode, R1 = 10Kohm , C1 = 1uF)

Moise Filter Off

hean

V1 HEFEF © (CV Mode, R1 = 10Kohm, C1 = 1uF)

Moise Filter Off

V2 HEHE: (CV Mode, No R1 and C1)

Moise Filter Off
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o’ PFB190
'j' PADAUK HFH MCU

£ CC Mode T VBAT 5| JJil 7 32 sl ) 432 b B upl P 7/ P R oL 50 I o2 381 0 L I W 8 S AL O 7 B S k) A1 FEL 2
eI R RS, A2 e A . 78 FE BTG AN ] Cycle £17E 1~3ms fEFS FL 2 4.2V il HUIN, %7 VBAT 5]
ARFL M B R, K2 PRUON TR RIS [R] 3 250 e 3 R B -1 S (AR Bl an 8 P P B SR BRI VBAT Rk
I, £ VBAT 5| B8 N 1uF 2 S 2 i B R (K T B AR E), BN AR K, SRR E R P
PR a0 B3R

V2 B L TE: (CC Mode, No R1 and C1)

Run Tria*d Moise Filter Off

156Y &Bean

V2 #HERIE : (CC Mode, R1=0R, C1 = 1uF)

Moise Filter Off
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o PFB190
')” PADAUK T4 MCU

V2 HEEF © (CC Mode, R1=0R, C1 =4.7uF)

Moise Filter Off

Moise Filter Off

i §Btiean 407V

IDE 1.0??7? 2 J& IR A A B8 (LN 78 L 8 IR IE S HUE U3 i B S 88 4, — MO B0 - Bl s 2.
AAEREERE AT SR BUR BB AR S AR TAEN L. 78 AR IE (A B P 8, TEREEAR T e s i e
211 “The charger trim value of this PDK file has been modified” {427~ 1% .
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o’ PFB190
'j' PADAUK HLF/H MCU

9.1.2.5 [N E
(1) 10 1ENE 7 NS

& 10 1ENET AR, Vih 5 Vil B#EAL, SFEEESEEDL, FESF Vin Bi/ME, Vil BECRE TS
& W R AR BEE B . TS 5 R T AR S, JEAE D E e
(2) 10 1E N v AT T e it h g
& HE 10 M
& JH PADIER %1788, KXt M IAL A 1
@& X TARAEH K PA S, Sk PADIER[1:2]% B A%, LAY kR .
(3) PA5 &E N PRSTB #i A\ 5|
& i%5E PAS fEH#I N
@ #5E CLKMD.0=1 /5 ] PA5 /£ 4 PRSTB #i A\ 5| il
(4) PAS5 1E Ay N - 1K 5 28 54 42 38 4 i o 5%

& LFHAE PAS 5L P HHEE >33Q HHIH
& BT EBAER PAS fENHIA

9.1.3. il
(1) MW ThRem — P B R

N
B

% 1. BOE INTEN 94788, TFR 75 200 vh b it il 4

N
%

® 2. JHEK INTRQ Zifise

N
%

® 3. FFEFT, T ENGINT 3584 i CPU 1 Wi ohae

&
&
N

: SEfrrPi. RWTRE)E, BRI TR

SR 5 MW FRFPTEEE, RE AT
“CEEFEFH, Al DISGINT #5455 A i
* BN WP R AR BRI, T PUSHAF 84 K{£7F ALU fI FLAG F 7 as ok}, IRTE
RETI 2 /i, f#f POPAF {84 &5, HLBRUIF:
void Interrupt (void)  // Tk, BEANTE T
{ Il B3t DISGINT [fPRAS, CPU ANax sz il
PUSHAF;

POPAF;
Y RGHEZEN RETI, HEAT RETI 5254 B3R E 2] ENGINT (PR AES

(2) INTEN A1 INTRQ & A WIHME, FrCAEAER A Wrar, — @ EAR s 75 215 e JUE .
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o PFB190
'j' PADAUK T4 MCU

9.1.4. RRATHPEREE

FIHI CLKMD % {7 il Ul RGN S . TRVERE, AFETIH R G SHE R RN R R BRI . ik
MOA BRI R B I BT, NiZ5EH CLKMD /4 Ul 2 4t BiJ, #8)5 filid CLKMD & /743 5] A

IS B 2 Y o
& fil—: RGN ILRC Y] 5] IHRC/2
CLKMD = 0x36; Il Y1#] IHRC, {H ILRC A {5
CLKMD.2=  0; Il B A AR ILRC

¢ HRPEE: ILRC Vl#:3] IHRC, [FA <M ILRC
CLKMD = 0x50; Il MCU £ %E#1,

9.1.5. Bl ]¥

B VRERNNTT, HEEFFHAAT ADJUST_IC i, 2KE T, A EMEME T, FEBRCESTIT. X
ILRC KM, &I H KA.

9.1.6. TIMER 2%

M E $INTEGS BIT_R i GXs2 IC BRiMED , Hw T16M 11408 BIT8 F=4: ik, # T16 114 0
TrUG WSS — kR AR TH 0 E) 0x100 IF R4 (BIT8 MO E 1) , 55 Wb e i+ %3] 0x300 I &4 (BIT8
MO EI 1) o FTABE BIT8 2114 512 A T, 1=, WR/EF Wb EBL T16M TH a8 (s, W ~—
Wb AE BIT8 M0 28 1 1 &4

WREE $INTEGS BIT_F (BIT M1 3]0 fi k) T Hikse T16M iH&#s BIT8 =4 rhlbr, M) T16 2k
HOABERE ] 0x200/0x400/0x600/ ... B R AEH . BiFh e INTEGS BT A& B irkt, HiFEEHEPER.

9.1.7. IHRC
(1) IHRC iR 2 70 A FH B 5% a3 B FE e I AR I

(2) KeHE IHRC B, AEF R LG %5962 COB fEL %5, EMC T #<xt IHRC (A EEG . Wi
EHBEFARUET IHRC, ASALEE %G IHRC Y SLPRATZ AT G2 H B 25 F88 R VE . 3l 0 ) 28 J i &
A — i,

(3) FE i B ECRME I — B AEAE COB ZIk 8 QTP I N RHEOGX AP G DLAH 7 ST iE

(@) ZSAHAE E CIA R, G, WU IHRC S Fise 4 B 2 0.5% % 1% ULk 54 1 Se bRz o
T R HIE .
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o PFB190
'j' PADAUK T4 MCU

9.1.8. LVR

LVR 7K (R FRAERE Py G PE N 2EAT o A P 38 6 0 & B P L AR AR L R B R B LVR, A fEAL L
Ptz TAE.

MR TAESER . RS A LVR K 30E BRI :

R Bh Vear LVR
2MHz > 2.2V = 2.0V
4MHz 2 2.5V > 2.5V
8MHz > 3.0V > 3.0V

#9: LVR iEEBZ&%

(M AEHIC EF¥ikEshfE, %E LVR (1.8V~4.0V) A &HR.
(2) AT PAT E A 74 MISC 24 1 4% LVR SCH1, (H LRI IR Vear FERAR TAE KL B, & IC AT R TAEA
1EH

(3) 7E44 Hi#5i( stopexe Al HLAK S stopsys T, LVR IhREETCRL.

9.1.9. BFEHZ*E

PFB190 (ke : PA5, PA7, Voo 1 GND iX 4 45| .

i 1di i} 5S-P-003B / 5S-P-003C B 5S-P-CO01 LAJ& KAk PFB190 SZhpilhs
® & (MCP) HifEMUBESE (On-Board Writing) IS 175 55 Hi i AT FRL I (4 75 T 00«
(1) Vear AR T~ 9.5V, Ml K At4h FLI iR = 1Tk 2 20mA.

(2) HAt)e% 5 (GND ER4M) FIHALS Vear M.

TP EAT BRI R A i T & B s EAR e e, L o S B A S Bk H IR R, AN S it ik
R

BERRE:

o EIAFUZIR APNO04 71 APNO11 i BI7EAL TS E4miR IC.,

® EAEEBRUS 1Y) Vear M1 GND Z [HI3% 82 0.01uF BT IC HRITHHI T . EFREER>0.01uF
WA, BN, RETRESRK.
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PFB190

9
')® PADAUK BT MCU

<@ o‘

9.1.9.1. A 5S-P-003Bx/ 5S-P-003C %%% PFB190

f§1FH 5S-P-003Bx / 5S-P-003C 45 PFB190, i Jumper? #2755, 5 5 FIERIEAT IC B3, &
Z:[w) Writer FH P TS 5 &, N HAR IC HAHIE Jumper? ¥8etk . FIP v LABL T M GURERSRIH - F
o

http://www.padauk.com.tw/en/technical/index.aspx?kind=27

B R peR:
T# PDK )5, i <Convert> 9 <To Package> "% N/ PDK" D"k (RIE /)5
= i Auto Program

5 AR T
(1) P-003B2/P-003C %3 #8 /N  REFEAR 1 (it FlL 4 2k et
(2) RGEREAME GEAHE BB ELE)

T# PDK fjG, i <Convert> = <To Package> = " FE N4 ) PDK" = "L "%HFF
On-Board Program™ = {#f7 {45 = i Auto Program

Package Setting 2 ped
Ic |PFB190_X0 ~ ¥ jvoD 1 24 |NjA v 0fs
I [GND 2 23 fvcc -] F
Package 2J244A -
V OIS |Na 3 22 |PA7 | ~
JUMPER i 1 VoIS [ 4 21 [Pas ~
IC Shift 0 W 0}S |NM 5 20 [nja | v 0}s
0jS Mask-L  |OFFF voors [ 6 19 [na -] PO
vois [N -7 18 [wa | W oS
0JS Mask-R |OFFF
CRVE |Nm 8 17 |NjA | v 0fs
0/S Quick Selector v OIS |Nm 9 16 |N/A v Ofs
 Enable All PIN
o nane wos NA ] qp 15 [NA -] 7o
" Only Program PIN
Vool [N 11 14 [Na -] & ops
[~ On-board Program v 08 |Nf-‘1 12 13 [NjA | v 0}S
[~ On-board Program w} Self-Power v NJA [—AI 7
N/A
~ N/A NjA I~
3

MEFEH P RmnE PDK, A JP7, SRE7EHE LA IC, THR#AM. LCDM IR IC Bi%s, WaE
No

TR Ry EASH VCC5 JHIALHY O/S Test
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o PFB190
'j' PADAUK LT MCU

75 PDK B3R5 Bl ELEE SCTRER R, R

.writer package 20, 2, ©, @, 12, @0, 9, o, e, 1, o, ex1e2, exliel, o,

1. W 23 Fis, X2 Jumper? &5, (L QFN24 /D

HA
IC VDD
IC_GND ;1:, K Z ET'IC VCC
5| 3 4 l67IC_PA7
o i > [p_IC_PAS5
1
219 10 ﬁ
13 11 12 14
513 1413
715 1618
%517 1853
5119 2055
5521 225
5523 245
5725 26
PA3%9| 27 28 [35PA0
223122 30 [37pA7
PA5 33 g; gﬁ 34PA6
GNIBS| 52 ¢ [36VDD

PFB190 QFN24

F].23: P-003B2 / P-003C Jumper7 R K
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o PFB190
'S' PADAUK H-F4H MCU

JP7 Bhzk:
WRT VDD <> IC_VDD

WRT GND <- IC_GND

WRT PA5 &> IC_VCC

s
—
L
(==
(==
O~
(= -]
La
Qo

WRT _PA6 &> IC_PA7

WRT PA4 & IC_PA5

2. % JP7 i NFEEEIFIN IC, L& A. LCDM &R IC % )a, BTSN,

9.1.9.2. i/ 5S-P-C01 %<3 PFB190
(1) DOCCFFIRE AL 4 s, PCBA W4t AR bt Hi .
(2) 5S-P-CO1 kes# U FFik+ OBP #HEM PDK S F#k.
(3) 5S-P-CO1 Ketasrff PFB190 iy B LR AE M esre
(4) 24 5S-P-CO1 H TSI ESLeskit, SW1 & Hahkeskizd

D1 /D2 D3 /D4 D5/ D6
IC_Remove On On On
IC_Ready Off Off Off
Program OK On Off Off
Program Fail Off Off On
Programming Off On & Off Off
Busy Flash

* X:5S-P-C01LED k&%

T# PDK ff)5, i <Convert> 9 <To Package> 9 "E# % N4/ PDK" D"k > "tk

'On-Board Program w/ Self-Power" = "{f 1735 = i Auto Program "
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4)'
{@ o"’

PADAUK

PFB190
BT MCU

U2

L

USB-AF

UC09-pB16F00P11

R1
NC

USB2
<] =
I E
i w
A1B
GND SBU2
YBUSA4BY \Bus Dn2
543 cc1 Dp2
| D42 Dp1 cc2 VED
1__VBUS bt VBUS 131412
Ve —p- A8 seut GND
D;&' E -
GND[H -
~ |

P1

AW =Y
oo

PA3

na4

VBUS

T 7T
naL

TR
DAG

[ X X )Fu

7=
ALD.
SIND

P-C01_CN18
Connnection

DA ON P

2.
—
=
==
=
=
—
1
=
=
=
=
—
—
=
—
=
=
=
=
=
=
=

‘oa;l, GWU r.;rE; Z

o 200 Of2

i
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o PFB190
'S' PADAUK H-F4H MCU
a2k
P-C01 PFB190 ZEV(:)

IC VDD &> B (+)
WRT GND &> IC GND <= B (-)
WRT PA5 &= IC_VCC
WRT PA6 &> IC_PA7
WRT PA4 &> IC_PA5

9.1.10. }?\_ZH%%HH
3T 78 B SR T 2 (4 B VE RS 000, 1 508 APN-021 SCAF i
9.2. f#H ICE

5S-1-CB003 AN BHE T I B T H, TFZEIERCNT FHL IDE BB B, 5S-1-CB003 1
TR #EHE 5S-1-S01/2(B) i, ZH W FE F:

55--S02B : L = PFB190-ICE
2017/7/24 : 2025/04 /23

5S-1-CB003 1/j H.iE B Il :

1.5S-1-CB003 244 5S-1-S01/2(B)fjj H.#% A4 /i  PXPL/ LPWM/ LVDC/ TIMER2/ GPC/ CHARGE Yjf¢
2.5S8-1-CB003 HiJ§i 5S-1-S01/2(B) &1, F T faE Bk 5S-1-S01/S02(B) #: I DCOV LI i #%

3.IDE M 1.03??h A FF4fi 3 7 5S-1-CB003 f1)j F
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"0

L7R PFB190
'j' PADAUK

FH-F4H MCU

4 1 5 PXPL/ LPWM/ LVDC/ TIMER2/ GPC/ CHARGE #5<IfEl}, 5S-1-S01/2(B)£:Ail{i E AR 5S-1-CB003 #H1T
BIE, BT P8 5 5E0R 1IC, EERN A4 intrg/ PxPL/ LVDC/ CHGC/ CHGS/ LPWMGCLK/
LPWMGCUBH/ LPWMGCUBL/ LPWMGXC/ LPWMGxXDTH/ LPWMGXDTL/ GPCC/ GPCS/ TM2CT/ TM2B/
TM2S/ TM2C.

5.4/ I, 5S-1-S01/2(B)fl 5S--CB003 {52 Wi ik J5 fil ke, 45 (]2 0~335us.

6.1 H T16 e, FliErHEi%%, 5S-1-S01/2(B) 1 5S-1-CB003 5 if Ve ZGin o, H &AWt 5
fil &, BRI G LA R S A i B IEE e SYSCLK B BY e iy B ) BRI o S 5 07 B B A S W o T )
= 10ms.

7 A EAS SRR LU A A e i

8. EA S H GPC %4l PWM {55

9.0j 5 GPC/ Timer2/ LPWM I}, HHITASSCRESEFfl A, B8 LARE #0177 SR Wi R (5

10. H1F 5S-1-CB003 L IC F£/# 8M, {ij ¥ Timer2 5 LPWM I, 3% AL ik SYSCLK, bzl 8M iz
1T, BIRGERTEP P s 2] 7 8M, SERR IC & IEH H) R Su 2

11. 5K Timer2 5 LPWM I ASCRF 32M If 4, SR IC )2 AT LAY

12. Timer2 i AR 7BIT 4373

13. ¥ PFB190 Itf, Xf PC 1O {3 fE kR, PC7 7E 3 it BEARIE it s, AN el b ek AR iy A

14, YABHE, 5S-1-S01/2(B) Lt 5S-1-CB003 (1) H & 25 0.3V-0.4V (5S-1-CB003 |- (1) 1k & F H1)

WDT FEHH 5S-1-S01/2(B) PFB190
misc[1:0]=00 2048 * Tire 8192 * Tire
misc[1:0]=01 4096 * TiLrc 16384 * Tire
misc[1:0]=10 16384 * Tirc 65536 * TiLrc
misc[1:0]=11 256 * TiLrc 262144 * Tire
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PRI AT AERR AR B R 41 L AU B AT 527 PFB190 IC £ FRLIE b HL S s RS I B AR e 1

(1) CodeOption i%E:

(2) FFHLREFTE.Adjust_IC BT 565 10 iy AR R ZE AT B -

I

CodeOption JFHL#E ik FE Slow. (F A S Fr L EE)

EHEFFIFER LA ILRC 46347 10 $i & (7€ .Adjust_IC #if).
10 % tHfIKE, LA ILRC RGPAFHATIER (F£ .Adjust_IC HT).

Adjust_IC HIZEHn x_first.

Y EHIFHLIER 100ms ~ 200ms, 43 A\ Stopexe Mode.
(3) RGME.:

BIAE IC EHRITHLGREE RG% 4 ILRC TAE, H3#EA Stopexe / Stopsys #ik.

1Y Stopexe / Stopsys Mg 5 RGN A V) 22 = 5 TAE .

BN RGN BIR B 7E AIMHz (57) LA R X Fag e R T 2O

HIILRC 7] LAKZE (- FF Enable IR7S, M ESibMEARI vT LB 814 o

R FMd ILRC YI#: % IHRC i, 24705 Enable IHRC, 3 H2)5 2 4~Lh L1384 1is 17 18 4 7] LAY

He. 84— {75452 Enable IHRC % JIHUI% Mz {F

/l Macro Name: PowerOn_Delay

/| Parameter: none

I

I

byte pndt;

PowerOn_Delay macro

PA = 0x00;
PAC = OxFF; I/l change to Output Mode
pndt = OxFF;
do

{ nop; nop; nop; nop; nop; }
while(pndt--);

PAC = 0x00; /I change to Output Mode

endm

void

FPPAO (void)

// delay 2048 ILRC period = 35.31ms
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#if _SYS(AT_EV)
$ MISC WDT_64K; // 64K*ILRC = 40ms
#endif
PowerOn_Delay //delay 35ms
ADJUST_IC SYSCLK=ILRC (IHRC/16), IHRC=16MHz, VDD=4.2V, O_WDRST, X_FIRST;
.wdreset;
.delay 4000 // delay about 69ms for VDD = 5V
/l---- ReLoad_All_Param
RelLoad_IHRC //IReload IHRCR Parameter

RelLoad_ChargerCURTRIM  //Reload Charger Current Trim Bits

ReLoad VbatBGTRIM //Reload Charger Vbat Trim Bits
$ MISC WDT_64K; // 64K*ILRC = 1103ms
.wdreset;

$ CLKMD IHRC/16, En_IHRC, En_ILRC, En_WatchDog;

while(1)

{
.delay 10000;
$ PA.6 Out, High;
.delay 10000;

$ PA.6 Out, Low;

}
(4) B
o [R¥FHEI1MIH Enable FPIRFE, AXMETIM. Adjust_IC 24N O_WDTRST.
o i AN/KHR Stopexe Mode B AW SGHAE T 14, & K ilift 2 BB, I BAEMEE S 3= B HE
49, BTSRRI S E

o EHIVINEE L PAT M MIE WA ZINA RS AL L RE P P AT RRIAT
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o AW, WAEWAE PR PSS 4.
o VN RGIIAEN TEEBERITE VI ERE, @RRIE .
o FEUCHTIMN HI B 64K I ILRC, £ 1103ms. %JE ILRC KRR ZE, 157 [ 15 W2 T 550ms ~
800ms [rIH [A] % 2%
(5) Stopexe/Stopsys MEE.
o iVfE stopexe/Stopsys MifiE j5 1T $1{T ReLoad_IHRC / ReLoad_ChargerCURTRIM /

ReLoad_VbatBGTRIM X =748 4, ¥ REGKIESH A8 EH IS A —IR.
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