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1AM 16 £ 58 I 2%
P~ 8 ALAEfE PWM A= it
=4 1 AR PWM A (PWMGO, PWMGT & PWMG2)
et 1.20V H 4k f K1) Band-gap HLi#%
% 13 J@iE 12 A #i% ADC, Hrh—/M@iEsk | A Band-gap JEifkHL B 0.375*Vop
ADC J:ifE s E: AN, W#E VDD, Band-gap 1.20V. 2.2V. 2.4V. 2.68V
%% 18 A 10 51, Ak by A RAN T hr i pH
18 AN 10 Il BRBhfE ), #ERIL =30/60mA (5&) , IKZHAIH = 20mA
AN 10 5| 8 w] i B A 5 FH e g T g
NE# VDD/2 LCD, HiEA4 M K 4%9 LCD &R,
i4hJE: IHRC, ILRC
—AMEIhFER BH (NILRC) 5 HIMeBE stopsys
X TR FIML DI RE RS 10, #SCRF PR AT (e MR 2 . 18 AL
LVR Ji[H: 1.8V ~4.5V
AR TR0 B 1 A1 o i 5
VCC i NJEHl: 4.3V ~ 20V
A 4w FE 70 L IR R s 500mA
AL A AR IIRE) CCICV #AE, SR PR o 70 A e, [ Ak g XU
RIS EELDIEE: MIC BRI (MCS) Sin# i BH/E&I (HRS)
1. MCS HFHHAJEE N 10pF = 24pF, JfH:
a. MHHA C=10pF K, HAMTNEES 21 LSB
b. M HHEE C=24pF I, SLAGTNES Y 22 LSB
2. MCS £ MEMS %, JfH.:
a. X4 MEMS % C=1.4pF I, AL 20 LSB
3. HRS HIHBPHERE N 0.5Q & 1.5Q, FFEELIIN 0.1Q [HHFHA L

L IR 2R 2R JBE JBR 2R 2R R JEE 2R 2R 2R 2R 2R 2R 2R 2R 2B 2
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2. RGRRMITHER

PFB190 #RZ%;2%T MTP [ CMOS 8 fifyiziil#s, a7 BN A 12 2 ADC. & XM RISC 224, Ffr
HIRAMAE— NN AT, WA 354 75 B AN AR A 38 ) A7 A 28 Ui 17

WE 3KW MTP F&F 15281 128 3 #3E SRAM., S A E — 12k 13 MliEn 12 7 ADC, Al#%H%
MNBEBE. PFB190 it 6 MNMEMEEN 2. 1/ 16 e 25, 2 M PWM KAETRER) 8 frE i #a41 3
At PWM KA THRER) 11 ARG E i 8% . PFB190 3£ 3 5 F T LCD &7~ % ) VDD/2 LCD 1 & Hi & & 4= 2%

PFB190 i 78 FEL A2 H T B B g 1 e M R MBS FE i s, LBk 7745 USB FLIE AR M85l T it
— AR 20 FATEIEAT T, DURPP SR AE R Th R B A BRI R A . s Ry 3.6V ~ 4.28V, 7
HL LR R A L A A AR AR, O AN LR, LR AT iA 500mA.

PFB190 H & N 2 e B & P T = ZE D RE . MIC BRI (MCS) 5 n#A s BN (HRS) . 7E MCS ##
T, LA S SR HL S S MEMS U RGN . 1 BRI, SCHRFI 2GR 10pF & 24pF, Xof B[
ARGy 21 2 22 LSB. X J- MEMS AR SCRFHT RSy 1.4pF, SN2y 20 LSB. £ HRS 1
AT, Sense HLEE S HEHIHHTER ) 0.5Q £ 1.5Q, AU RllH/N 0.1Q HIHFHAE L.

IKW MTP Charger Watchdog
Timer
128 Bytes
SRAM Sense
2010 Ports Interrupt
control
2 :
R-type ADC 3 MCU g | POR/LVR
IHRC / ILRC
NILRC e
8 bits Timer*2
(TM2/TM3) Bandgap 1.2V
16 bits Timer LCD 11 bits PWM*3
(T16) V4 b (PWMO/1/2)
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o [t6] [15] [1a] [13 s (] e
voD | 1 12| PBO re1 [3] [ e
GND| 2 PFB190-1J16a: 11| PB1 PAs [21] Pgi:q?*fﬁtm PBS
QFN3"3-16L 4-
PAOD | 3 (0.75pitch) 10| PB2 Pa7 [ 22] (0.5pitch) E PEG
PA3| 4 9 |pR3 vee El PB7
1 [F1[7] [F] o[
R o [ FlF FLE
N 332232

o [20] [19] [18 [17] |1e]
voD [ 1] [15] peo
eno 2] PFB190-1J20A: PB1
wfs] L[5
PA3 [ 4] [12] pBs3
PA4 (5] [11] PB4

[é] [7] [&] [o]
& 0 &
i £ &

@0
m
o

PB5 §|
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5 & .
5| &R A HiR
I B BT LA
(1) 30 AR 7, ARG A ONEE . 59 B R R AR
PA7 / ;g/ (2) ANl 0. ATFVESMETRNT O, bFFVAN R Y AT R ch W R Ss,  TT R B A A
INTOC / CMOS B HATECE
AN ] HIAT LA 2R R AR A R R IR EE, M A73L padier 677 €07 I, Wi
THES W 1
PAG / CMOS BB BT LA A
M2 M2 /& MIC A1 5 5] Bk
LB BT LA
(1) I ADL 5, FERTgRFE e AN, 59 14y /1 Rz,
PA5 / IO (OD) | (2) fEfFEAL.
PRSTB/ ST/ (3) LCD2 #4194 2 411 LCD o4 4E(1/2 VDD).
LCD2 CMOS | 5] Bk e & it NI, 175 181 FHl 27 7298 padier (1155 5 W RAS FAECTHN, BART 1R FLIR
M. ATLLKG padier 705 5 AT VEE N “07 SRRSO, it fil & 5 ISz EL
N B ) ot 2 2
PA4 / CMOS S| AT PARAE
M1 M1 2 MIC #5302 51 .
S B BT LA
(1) w0 AAL 3, FFrTgmAEd e At NEd, 35 _Lhi/ Fhr AR .
(2) ADC #iftlf Ni@EiE 8.
PA3 / (3) LCD2 A% 2 4% LCD SRR3R (1/2 Vop).
ADS / o (4) AhEsrh i 1. ATF VRSN RIT 1, TSR R B AT R A IR S5, AT A A
ILBFT?E’/ ST/ HEATIE.,
TM2PWM / i'\:aolc?/ (5) Timer2 i PWM % .
PG2PWM / 91 (6) 11 PWM Ak PWMG2 fti i«
P2 (7) P2 SAE Rk .
M F ORI NI RER , IR B, 5 padier 2778807 3 26 BN TH RS .
AN B ET DASE G 7E B R R SR (N ThaE: ER, 4251738 padier i3 7 07 I, Wi
THRE R4 1 .
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8 AL MTP BB Bl e |,

5l & X
51 B K p— 3o
5| EAT DL A
(1) s AALO, FFERT R e A, 95 ERn/ T Hr A AR R
(2) ADC #i4tl4m N\idiE 10.
PAO / (3) LCD2 N5 2 41y LCD {ior 5 ME(1/2 Vob).
’L*g’;gj S'?/ (4) SMHSTRIT O, FTFIEAMSTIN O o L TRV R M T iR P T AR S AT 2 A7 58 %
INTO / CMOS / BiRfTRE-
PGOPWM Analog (5) 11 A2 PWM Al #s PWMGO it -
P1 (6) P12 EA 5] A
A AN DI RERT , v DR iR, 15 padier wF A7 AR 0 S P B o A Zh e -
XA G BAT DL€ AR BERR Fh e i RS D RE s Ha2, 47 A74s padier f20 24”7 07 I, M
DR ST
5] AT DAR A
(1) w i BAL7, FFrlgmfe e AmAEH i, 55 R MR H R
PB7/ 10 (2) ADC FEfLH N IEIE 7.
TM@ECV/M/ ST/ (3) Timer3 ff] PWM #iihi .
PG1PWM i'\:g:g/ (4) 114z PVV::/I R PWMGJ frof
LCDO (5) LCDO % 0 4L LCD & FRE2E(1/2 Vob)s
A N ThRER, kIR, E ] pbdier TEAEARAL 7 R BRI TIRE -
pbdier ZFAFEAL 7 W LA E N “0” R HETF N ik Ul 5] AR W e
U1 BIAT LLA
(1) 3w BAL6, FFrIgme e NmASAm L, 55 R N h A A
PB6 / (2) ADC Bl N@IE 6.
2:261// S'?/ (3) SMBERIE 1C. ATAMESNERRT 1, ETHER R M AT R AR 5, TS A A R
INT1C / CMOS / BRATRCE -
TM3PWM/ | Analog (4) Timer 3 ff] PWM it .
PG1PWM (5) 11 42 PWM A=l #s PWMGHT [

LRSI A DIRERS . iR i, 16 pbdier AR AF 2517 6 S B A A T BE -
pbdier Z 7450 6 P LLBCE N “07 SKHAHS AN IS YT Bt 5] RIS T A ne i .
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o PFB190
j: PADAUK 8 iz MTP BB FHl i 58 i
FH & .
5 2 #R e iR
5] AT AR -
(1) @i BAL5, FEnl gt A, 95 bR N s pHAR .
PBS / (2) ADC 4l NiEiE 5.
AD5 / 10 (3) LCD1 A% 1 4% LCD R ME(1/2 Vop) -
LCD1/ ST/ (4) AT OA. FTHIESNAT 0, EFHAA T BRI A g SR iR 5%, mlil i A AE A ik
INTOA/ CMOS/ AT .
TP'\:';?’OF;V\\//V'\:A/ Analog | o Timers [y PWM it
(6) 11 iz PWM 4 s PWMGO 1%t .
I N ThRERS, DI, 15 H pbdier ZF 7451 5 RIAEUTFH NI RE
pbdier ZFAF#RAL 5 AT LA E Y “0” KA HE TN I8 U1t 51 AR FH W rnse i
151 AT DAR A
(1) ¥ BAL4, FEAT e A, 95 ERn/ T h PR
PB4/ 10 (2) ADC BLIH N\ JEE 4.
AD4 / ST/
mepwM/ | cmos s | (8) Timer2 ) PWM it
PGOPWM Analog (4) 11 A2 PWM A8 PWMGO it -
A N T RER, kIR, 5 ] pbdier TEAEARAL 4 R PAEUT I N TIRE -
pbdier i1 Ar 4 AT LA E Y “0”7 R HE TN T8 U Bt 5] AR FH B e i .
e T DL £
0 (1) @i B AL 3, FHnldmfei e A, 55 bR~ H A pHAR
oy ST/ | (2) ADC Kubli )l 3.
PG2PWM i'\:;’fg/ (3) 11 fir PWM “E 88 PWMG2 [t .
ISR N ThRERS, kIR, 1 ] pbdier T AL 3 R AETF I N TIRE .
pbdier Fi17E#5A0 3 AT LA E N “0” R HE TN B Ut 5] AR FH W e i
15 BT DAR A
(1) @i B AL 2, FHnldmfeie e A, 55 bR~ H A pHAR
PB2/ 10 (2) ADC il NiEiE 2.
Lﬁi’/ ST/ | (3) LCD1 % 1 41ff) LCD BRBRAE (1/2 Voo).
TM2PWM / i“:;:g/ (4) Timer2 [ty PWM fith .
PG2PWM (5) 11 fir PWM 4 4% PWMG2 [t o
MR N ThRERT, A DI, 15 H pbdier ZiA74s 0 2 RIAEUF AN T RE
pbdier T 500 2 W LA E N “07 S HEC PRI I8 U1t 51 B4R F W e nse i
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[ PFB190
1 papauk 8 fir MTP 78 H- B4 75

M & .
SIMARE | ey ik
63T AR AE
o (1) BB 1, IR ARSI, 35 h T BB
ig; ST/ | (2) ADC Bt isit 1.
LCD1 CMOS/ | (3) LCD1 }4 1 41115 LCD SR Br4 (1/2 Voo).
ANaIOG o s A THREN, IR I, T pldier 7R 1 K E SR A SR
pbdier % 17 #4617 BAB B Ay 0732 AN s T T4 31 O P D7 o e
63T LA FEAF
(1) 0B L0, FFATAREE ARSI, 35 T s BB
PBO / 0 (2) ADC HEfUG AT O,
ADO / ST/ (3) LCD2 A% 2 40 LCD &R B44t (1/2 Vob).
LCD2/ CMOS/ | (4) #hspebli 1. FTHFESMART 1, ETHRA R BRI %R 7 IR 25, Al 25 47 28 1%
INT1 Analog T
R N T RS, IR, 5 pbdier FA7EHL 0 IR TI AL
pbdier % 17334 0 T BV By “0” Sl HACF RN it YDt 51 B4 FF 5 el e
BE 3BT AR A
PC6 / ;?/ (1) 310 C 6, HAIGiRuEE AMASEIL, 55 Ry Fhob .
LCDO CMOS | (2) LCDO A% 0 411 LCD ZiRBr=4E(1/2 Vo).
podier 21752 HIRL 6 TTLIKEE A “07 LAASRIHISMIN: 5Bt Uit 3102 F I .
BE 3BT AR
PC5/ ;?l (1) W01 C L5, FAGFLNE IS, 53 ER R Rt
LCDO CMOS (2) LCDO A% 0 41t LCD &R Br24E(1/2 Vob).
podier 21758 HIRL 5 1T LIBEE A “07 LAASRIHUSMIN: 5Bt bt 3102 A I e
631 AT LA A
PC4 / §$/ (1) B0 C A4, FEATGREEE SR, 59 b F R
LCDO CMOS (2) LCDO #%: 0 4lff) LCD &oRbi2ft (1/2 Voo).
pedier A7 RAR 4 TTLLEEN “07 DUAHIRUFHIN: Bt ISt 31 B F U7 e
SE 3BT AR AE
bC3/ o (1) B0 C A3, FITGIERE NS, 59 LR T B BBt
PGIPWM/ | ST/ | (2) 11 i PWM 4 3% PWMGHT [fiffi .
LCDO | OMOS ) | cpo s 0 My LCD SRR (112 Voo).
pedier 7 RAL 3 T LB N “07 DAAHIRUFHIN: Bt IHult 31 B FH U7 e
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2 PFB190
'jS PADAUK 8 iz MTP R B S 7R s

&
51 B4 7K %iﬁ%ﬁ ik
51 BAAT AR A «
(1) ww C Az 2, JErrgmi e M ANEgtH, 95 bEhn/ T+ PR .
PC2/ 10 (2) ADC HEfLl I N\ iEiE 12,
AD12 / ST/
PGOPWM/ | cMos/ | (3) 111 PWM “Efids PWMGO % i -
LCDO Analog (4) LCDO ¥4 0 1/ LCD ZoRBidAt (1/2 Vob).
%5 L B OV B G NS, i 2 A7 48 pedier 3 2 M AR BCE N, LA I B
M. pcdier FF 473 IR 2 FTLARE Ty “07 DAZERI SN Gl DI # bt 51 JAIAE F W7 e ndec i
5] BAAT AR A
10 (1) IH CAz 1, FFr R BoE AL, 559 Ed/ T h A AR .
:[53111// ST/ | (2) ADC Hflm \iEiE 1.
LCDO i\'\nﬂ;fg/ (3) LCDO % 0 4L{fj LCD SoRB 4 (1/2 Voo).

1% 5| AC BB, 1T S A7 45 pedier 155 1 A 25BN, LART Lk F
5. pcdier T {7 a3 AL 1 ATLLRE DY “07 IS JE L D) He it 51 RAE P B e e i .

e 51T LA A
PCO / 10 (1) ¥ C 20, Falgwfe e A, 55 Edn/ T4z AR
PG2PWM ST/ (2) 11 {7 PWM 4 pi% PWMG2 [ffi i .

LCDO CMOS

(3) LCDO N 0 411 LCD EorBi4R4t (1/2 Vob).

pcdier ZAFEE AL 0 P LABEE Y “0” AAEHE TN 83 V)t 5] 1A% F Wy el nge et o
VDD/ VDD H ﬁ?ﬂz%‘i)ﬁo

VDD/

VBAT/ VBAT VBAT: Fitl I AL i
VCC

VCC : mri#t ik,
GND GND GND:

R 10: fAdmt; ST H# 4tk #MmA; OD: Jii: Analog: B 51/,
CMOS: CMOS Hi[EH:HERL
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0
e

¥ PADAUK

PFB190
8 AL MTP BB Bl e |,

4. F[FEHEBRE
4.1. EFACmEBESEHE

RHIEAE s 5 B4, 8T Ta =-40°C ~ 85°C, Vear/ Vop = 5.0V, fsys=2MHz 2 %14 F3k75

e i3 BAME | BEE | BKRE | A #A(Ta=25°C)
Vear/ Voo | TAEHL K 1.8# 5.0 5.5 Vo |#ZIRT LVR A%
Vce | s dm AR R 4.3 5 6.5 vV |vce
LVR% |fRHEEEAMAZE -5 5 %
REGgE (CLK) * =
IHRC/2 0 8M Vop > 3.5V
fsys IHRC/4 0 4M Hz |Vobo 2 2.3V
IHRC/8 0 2M Voo 2 1.8V
ILRC 90K Vop = 5.0V
Veor | EALHE 2.0* V. *RETLVRAE
‘ 0.7 mA |fSYS=IHRC/16=1MIPS@5.0
lop | TAFFRIR 426 UuA fSYS=ILRC=90KHz@5%V
oo i AU T AR LA 0.7 UA |fsvs= OHz, Vop =5.0V
(ffif stopsys ir4) 0.3 uA |fsys= OHz, Vop =3.0V
s A BN AE IR 09 LA | VeAT =5.0V; fevs= ILRC
(ffiff] stopexe fii%) {Uf# A ILRC B TF
ViL LD AEERED 0 0.2 Vear \Y
ViH O\ 0.7 Vear Veat \Y
1O %y HH ¥ FLIL
PAO, PA3, PA5, PA7:
o ;ﬁ HBS %HC o mA Voo =5.0V, Vo=0.5V
iE 32
o 1O % th Bk 5l FL AL
2310 -20 mA  |Voo =5.0V, Vor=4.5V
Vi LTDANGEENE -0.3 Vear +0.3| V
Iing Piny | 571 T N FELYE 1 mA | Vop +0.32Vin> -0.3
Ren | Lduepi 72 KQ |Vop=5.0V
ReL | Fhrripl 72 KQ |Vop=5.0V
Vee  |Bandgap %% HiJE 1.145% | 120* | 1.255* | Vv iDc?o;zfrZ:szfc\:i
15.76* |  16* 16.24* 25°C, Vop =2.2V~5.5V
fiire | BEHESS IHRC Sl * 15.20° 167 16.80° | Mz \;D552<2TZ<58§\£:
1360* | 16* | 18.40° fg:ﬁgfs'?é
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A 2

. PFB190
1 papauk 8 fir MTP 78 H- B4 75

<@,

5 Eiiipo BME | BAEME | BOKME | B %f#(Ta=25°C)
fire  |ILRC % * 90 KHz |Voo=5.0V
faire  [NILRC #ie 15 KHz |Voo=5.0V
tnt | TR S 30 ns |Vop=5.0V
Vao | AD i\ HLE 0 Voo Y%
ADrs | ADC #¥i% 1(2) bit ?4(?0?:;08;0*
ADcs | ADC JHAEHLI 8: mA gggz
ADclk | ADC I 4 & 4 2 us | 1.8V ~55V
ADC oiE
trocon (tADCLK%gEgAD SN B0 R ) 0 boouc | 12 R
AD DNL | ADC fiir ek +4* LSB | 12 {4y #% LSB
AD INL | ADC F4rE2kit +8* LSB | 12 fisr#i% LSB
ADos | ADC “Riff Hi )& 5* mV | @ Voo =3.0V
Cm =10 pF,
21 LSB 12 mmﬁz LSB
N Cm = 24 pF,
Nucs | MCS Kl s 22 LsB | ﬁ': " LsB
Vor | B A7 Gk 2 s (R A7 0 R 1.5 V| R
8K misc[1:0]=00 (kL)
16K misc[1:0]=01
twoT T 100 N H P T Tire
64K misc[1:0]=10
256K misc[1:0]=11
twup DORIARERT T 4 Tire | Tire #2& ILRC B4 & #A
1 W I ) 3000
tssp | MIFHLE SIIFUARIN R G0 20 8 32 ms | Voo =5.0V
trsT AN A ok v 5 P 120 us | @ Voo =5.0V
200 500 Fe
lvec | 78 HL 284N FLIR LR Sl uA ik
38 KM
0 PRHRAR 5
145
lcom | THIRE R 78 B HLIA -15% z:z +15% mA | @VCC=5V
500
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A 2

o’ PFB190
j“ PADAUK 8 fir MTP LB FHl TR H
ine) iR BR/ME | BABME | BRME | B 2%A#(Ta=25°C)
Vasp | VCC-Vear i B {H HiL 1 19 mv_jvee L
30 mV | VCC Tk
trechA | 7 HB EL G B i 8 AR 1) 2 mS | Vear i FI&
trerm | 22l LU BRI A3 I 1] 1 mS | lecm 2T 1/10
ITerm | C/10 221k HL iR E 0.1
Avrecha | HLH 78 HL & HE I (E LR 150 mV
Tum TE RS AN 145 AU 90 °C
Vove | iR fR4 BRI H A 6.5 6.9 7.3
Vovphys 0.8
Irms | RMS HLjidi -5% 50 +5% mA

* RESHR RS HME, IR K.
R B R SEBR B . B RSB AR S D R A, R R B i S A SR P D B AR A 2 AV L Y
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«(®
j‘ PADAUK

PFB190

8 AL MTP BB Bl e |,

4.2. ANERAESEHE

I EH HETEE | mKAME Bk
135 B3 S5 (VBAT, VDD) | 1.8V ~ 5.5V (¢ KAl: 5.5V) | 415 Vear / Voo #id & K#EE, MEHIA IC
1. 24 VCC & 7T Vovp I}, fEIEFEH,
HLJEHL K VCC RREUEH 24V 2. % VCC f#FEmT 24V HIHIEIFH4ET 20ms,
SRS
L TDANGENE -0.3V ~ Vgar + 0.3V
TAERE -40°C ~ 85°C
GRS -50°C ~ 125°C
gh IR 150°C

4.3. ILRC #iEE5 Veat 414k & (Vear= VD)

ILRC Frequency vs. VBAT

91
z 8 7 ~
g' 88 /
o ¥ 7 —+—ILRC
86

85

84 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1

24 28 32 36 40 44 48 52 56 6.0
VBAT (V)
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«(®
j‘ PADAUK

PFB190

8 AL MTP BB Bl e |,

4.4. IHRC HiRE Veat R4 g4 E (K AF] 16MHz, Veat= Vbb)

0.1

IHRC Frequency Deviation vs. VBAT

0.0

P S w—

-0.1

&
&

./k—o—w'

-0.2

-0.3

-0.4
-0.5

/ ——IHRC

-0.6

Freq. Deviation (%)

-0.7

-0.8

24 28 32 36 40 44 48 52 56 6.0
VBAT (V)

4.5. NILRC $iI#£ 5 Vear R M4 E (VBaT = VDD)

18.0
16.0
14.0
12.0
10.0

8.0

NILRC Frequency vs. VBAT

) M

Mv

—

6.0

« ——NILRC

4.0

NILRC Freq. (KHz)

2.0

0.0

20 24 28 32 36 40 44 48 52 56 6.0

VBAT (V)
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'j.
v

PADAUK

PFB190

4.6. ILRC MR 5RERAHIZE (Vear= Vob)

105
100
95
90
85
80
75
70

ILRC(KHz)

ILRC Drift
—+—VBAT=5.0V
— —=—VBAT=4.0V A
VBAT=3.3V /J\:S:‘—‘"/‘/
| — VBAT=25V /
|| —VBAT=2.0V = —

-40 -30 -20 -10 0 10 25 35 45 o5 65 75 85

Temperature (degree C)

4.7.

IHRC MR SRR AR LA (REEZ] 16MHz, Vear = Vo)

1.0

0.5

0.0

-0.5

Drift (%)

-1.0

-1.5

2.0

IHRC Drift

——VBAT=5.0V
—=—VBAT=4.0V
VBAT=3.3V
VBAT=2.5V

N
Fo

—

* A —

TN

-40 -30 -20 10 0 10 25 35 45 &85 65 75 85

Temperature (degree C)
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% PFB190
("
j: PADAUK 8 fir MTP RIS F ML 75 1
4.8. NILRC iR E5EELLHHL%KE (Vear= Vbb)
NILRC Drift
18
by M —
14 ’___,_._..—-—$ —
12 ——
N 10 —t"
T M
X g .
o —r— ——VBAT=5.0V
L 6 —=VBAT=40V | |
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 O 10 25 35 45 55 65 75 85
Temperature (degree C)

4.9. T/EHRE vs. Veatr 54504 = ILRC/n 24842 & (Veat = Vbb)
> 4. ON:Bandgap, LVR, ILRC; OFF: IHRC, EOSC, T16, TM2, LPWM, GPC;
10: PAQ:0.5Hz i i Bl A B =,  HE: WA H 10 5| AR

ILRC/n vs. VBAT

500

400 v ____49;::2’,'___——————'_‘_‘!§:J
300 ﬁ

< '
= / —=—|LRC/1
T 200 # —e—ILRC/4
= ILRC/16
© 100
0 | | | 1 1 |

2.0 2.5 3.0 3.5 4.0 4.5 5.0 55

VBAT (V)
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[ 4 PFB190
1 papauk 8 fir MTP 2 A M 75

4.10. TYEHH vs. Vear 5 RZGiR 3 = IHRC/n X R £ E (Veat = Vo)

> 4. ON: Bandgap, LVR, IHRC; OFF: ILRC, EOSC, T16, TM2, LPWM, GPC;
10: PA0:0.5Hz H#iii#EA RS, HE: HAH 10 531 HAES.

IHRC/n vs. VBAT

1.8
o [[~THRCR

6 N _+—IHRC/4 :
14 H_=_IHRC/8 —

12 H  IHRCHE o
1o L IHRC32 o ot
0g |ZIHRC/E4 . e

0.6 M
P =

00 | 1 | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VBAT (V)

Current (mA)

&

4.11. 10 5B HAV IR RS (low) S 7 FER (oL ) #1251 (VeaT = VD)
(VOH=0.9* Vgar, VOL=0.1* Vgar)

loH vs. VBAT
30

o5 || —=—|oH
20 /
15

10 /

loH (mA)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 55

VBAT (V)
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Yo
* PADAUK

PFB190
8 AL MTP BB Bl e |,

80
70
60
50
40
30
20
10

loL (mA)

loL vs. VBAT
| | —=—Normal
| | ——Strong
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VBAT (V)

4.12. 10 5| A EMEFE{EBEERZE (Vin/ViL) (Veat = Vbb)

3.5
3.0
25
2.0
1.5

Vih, Vil (V)

1.0
0.5
0.0

Vih, Vilvs. VBAT

——Vih

—=—\/jl

2.0

2.5

3.0

3.5 4.0 4.5 5.0 5.5

VBAT (V)
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o PFB190
'j“ PAD@\U_K 8 'ﬁ[ MTP ﬂﬁﬁm;%%%
4.13. 10 5| _Ehr/ FRREDL LA (Veat = VDD)
Pull High Resistor
76 |
\\ ——Rph
14
E ‘\‘\\\*\‘
5
¥ 72 (
5
[7)]
'g 70
(0
68 ' ' ' ' ' '
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VBAT (V)
Pull Low Resistor
76
T 74 \ ——Rpl
-8 \
h'd
- 12
5 \\‘
0 {
3
y [0
68 ' ' ' ' ' '

20 25 30 35 40 45 50 55
VBAT (V)
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j‘ PADAUK

PFB190
8 AL MTP BB Bl e |,

4.14. FHEHFEET (o) S& BRI (Ips) R & HHZEE] (VeaT = Vob)

stopsys power save current vs. VBAT
1.0
—e—stopsys
0.8
p
S pd
= 06
E //‘/
D
S5 04
@) /
0.2 —
00 | 1 | | |
2.0 2.5 3.0 3.5 4.0 4.5 50
VBAT (V)
stopexe power save current vs. VBAT
3.5
30 H —*—stopexe {
~ 25 /
< //
=
- 20
5 /
= 1.5
8 /
05
00 | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0
VBAT (V)
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[0 PFB190
1 papauk 8 fir MTP 2 A M 75
5. ThRemtid

51 BFHRFE -MTP

MTP 2 JCR] i e R P A7 il 2 ] AR AT I RE P 18 2

MTP FEFFE e B -5 5dE . R Ak

AH. Shi)E, TR/ MAPIaGHNE 0x000 JT4h, ¥ 2 GOTO FPPAOQ 154 MR {EH, ik Ay 0x10,

BT 32 MHUHE ARG, WAL ¥ IS,

PFB190 i) MTP REf - 5 9 3KW, 73Xk 1

Fr Hiti: OXBEO % OxBFF 1) MTP 77-fifids i 248 A, HbhikZ¥17] 0x001 %= 0xO00F #1 0x011 % OXBDF &

iEDar =5 gesiiIR

Hihik ThRe
0x000 GOTO FPPAO 4
0x001 PR X
0x00F FAPREFX
0x010 rF TN I ik
0x011 PR X
OxBDF PR X
0XBEO REGMEH
OxBFF ARG H

R R NAFEEH

POR ( LHEA) HFE LHRE AL PFB190. JFALRS A g P sl b . LaEiFwE 1 Fow,

52 SiEfF
tsep A JE B[] .
VDD
POR
Program
Execution

Boot up from Power- On Reset

B
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[ 4 PFB190
1 papauk 8 fir MTP 2 A M 75

5.21 EfrifFE

cemeeeao VR level
qﬂp E
LVR :
B Fr P

LVRAE F B Al B AL FFHL

VDD

WD —‘ tSBP i
Time Out
BT T B

& 1 ¥ B AT

VDD
PRSTB JHU i
i tsee —
FEFF AT .
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[ PFB190
1 papauk 8 £ MTP T H L #5

5.3 HdEFfEd: - SRAM

X REAT it A B T 1) AT DO 53R AR, B AT DL ATRAE . SRAM Bl A7 it 43 br 1 A7 i ida o, i AR
FAF U7 B Fa T MR A% 25

HERS ATl o AE R AT i 2 PO S HERRTRBH I SUAEHERIR BT 2 A7 88 s R AL B T I HERR AT il R
HIFH e S HEMAF s O HER SE 42 R, P P LSS TR
TE R BAT it 255 U UL o A7 Gl Al H A BBt AR B R - k88 7717 i s A7t 2 A1 mT AR D 8k

PEAREr: O T RMEA AR U AR S5 AT . th TRdE %N 8 {7, [Alt PFB190 ) 128 711 8idfif7
i o 25 P A ) 32 5 vl AL A AT 7 1

5.4 PRTEsHIETEf

PFB190 #t =R HEE: WElmE RC k%% (IHRC) A EE RC k%% (ILRC) , XMHMEY
BRI FA ckmd.4 Al clkmd.2 JEHEEER . B PR DLNIX AR 28 R i B — NME N RSB,
FEAEH clkmd 27885 BT T AIRAE N R G B, DU AN H BN 75 R .

PR AR EHRIER
IHRC clkmd.4
ILRC clkmd.2

NILRC RFF A H

R 2: PRigasig

541 WEEM RC ks MINEMER RC fikizes

HFHLE, IHRC F1 ILRC #R¥Z & E2 AZE . IHRC #i%asimil ihrer 22284, BERHESR
16 MHz. BHEJG AR Z 0 E 1% LN BHARUES IHRC AT AT AR 2 R B Y R TR A0 AR I3 i s
HiER . 55 IHRC #iZE A1 VDD, 5 il & K& .

ILRC iR L RA 7= T8, %A A By o s AR S 1 22 S P2 A A8, 1655 2% B AUk
B, aEUCANEL N B AR BRI 7 17 .
542 TRKE
IHRC A3 Fiy [ 3 o L AT B RIS 1 )i 2 7 AR, PFB190 $24it IHRC AR A% v DAY B
Z5, PR PR R ThEE, A K EEAR PR .. REEGS U AR:
ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Voo=(p3)V;

XA, p1=2, 4, 8, 16, 32; FLURMLARRE M RS 8.
p2=14 ~ 18; HLIKUHES A BIAFIAIER, 16MHz 238 i # .
p3=2.5~5.5; FULEATR TAE HE AR HESIR
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5.4.3 [HRC BB AT LGN B
EmER PPN, IHRC RUEM 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 #:#3| 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 #:#EF| 16MHz, CLK=0.5MHz (IHRC/32)
O SetILRC = E4h (ILRC/ 1) AR HE IHRC #:#E%| 16MHz, CLK=ILRC
O Disable A B IHRC A%, CLK AR

% 3: IHRC Sl 1k 1

M, ADJUST_IC K2 Bal o s — %S, LMEFER ) RGN BB H AR LIESR . IHRC AR HE IR AR
P AENSARRS 5N MTP FEAE I AT — IR, Z 5 A AT WRIEHE T AR IHRC KHEHED, R4Hzh)E
FARESHEAFE. FHER T ARES T PFB190 MR

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V

JFHLJE, CLKMD = 0x34:

¢ [IHRC #ii%7t VDD=5V K& #EH] 16MHz, 3 H IHRC #i¥e 5 )
& Z%H b= IHRC/2 = 8MHz

& FEIMIHEER, ILRC EH, PAS 5| B2 i AR

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

JFHLJE CLKMD = 0x14:

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

& FEIMIHEEHME, ILRC B, PA5 5 2 A

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vbp=2.5V

JFHLJE CLKMD = 0x3C:

¢ |IHRC %7t VDD=2.5V W& #EF] 16MHz, Jf H IHRC 2 5 T
& ZYint4h = IHRC/8 = 2MHz

& Al EM, ILRC EH, PA5 3 BI& M AR

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

JFHLJE CLKMD = 0x1C:

¢ [IHRC #ii%7E VDD=2.5V Bf&#EF] 16MHz, JFH IHRC #HLE 5 1)
& Z%HHEr = IHRC/16 = 1MHz

& EHIVHEEER, ILRC JEH, PA5 3] 2 M AR

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

JFHLE CLKMD = 0x7C:

¢ |IHRC #i%7E VDD=5V | f#E%] 16MHz, JfH IHRC BLHLE 5 FH 1
& Z4n4EP = IHRC/32 = 500KHz

& EIMHEEHMER, ILRC B, PA5 5| 2 AR
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(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vpp=5V

JFHLJE CLKMD = 0XE4:
¢ |IHRC 47t VDD=5V W& i#EF] 16MHz, I H IHRC #He 212 1
* RGHH =ILRC
& FEFIVIFEEE=H, ILRC B, PA5 3|2 AR
(7) .ADJUST_IC DISABLE

FFHLE CLKMD #7235 A A CRALMIhE) -

& [HRC B#HEKHAEI H IHRC B2 iE Y

& Z%H#h = ILRC or IHRC/64 (HFFHLIN A H5E)

& EFIVAIFEE=H, ILRC 5, PA5 3| ZM AR

5.4.4 SiRt4PRI LVR B AT
ARk E IHRC 23 ILRC, PFB190 [ 4 RS RELHER, W& 2 Fins:

Clkmd[7:5, 3]

v

IHRC +2, +4, =8, Svet

clock ' 16, +32, ~64 > ystem
M — clock
U CLK

ILRC __ =1, +4,+16 " X

clock

2: RO EPEI

il AT DMEAS R AR5 SR N IEFEA R R R G B, I8 5E B9 R eI B 5 HEJR HL AT LVR (3 HEAL 25 5
KA REME ARG E . LVR FISLAERR ARG IR a6, AR RGBSR LVR B5E, HSH & 4.1
RGN R AR AR .
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5.4.5 ARG ETIH

IHRC e Ja , A1 AT REZE R U) i 3 St b 215357 10404 8 W] BE 2 BE I D)3 R SEI BhoRIEAL R GE ke L ThAE
A b, PFB190 ¥ 2 Guiv B g B I 85 5 € %7 A7 4% clkmd {£ IHRC 1 ILRC Z [ ] #k . /£ 1% € &7 F74% clkmd
ZJas RGBSR . EER, FE T % clkmd TN, SRR S< A BRR B B SRR R,
N X L] R T S I R TR B RE S, 1S IDE LRSKREY — “H T —~ IC A —~ “Grds

" — CLKMD” .
Bl 1:  ZGW M ILRC 1)3#:3) IHRC/2

/" ARG ILRC

CLKMD.4 = 1; / SEFTFFIHRC, FJUIERTITHEET
CLKMD = 0x34; / I#F IHRC/2, ILRC PRETEX H 12/
// CLKMD.2 = 0; / BUEE, ILRC LA HIZH

B 2:  ZGEHER N IHRC/2 )43 ILRC

Vi R IHRC/2
0xF4; / IHFILRC, IHRC FBE7EX H =
0; / IHRC A PIER B f7H

CLKMD
CLKMD.4

Bl 3: RGN IHRC/2 1)3#: 3] IHRC/4

/ RGHFIE IHRC/2, ILRC EX A /]
CLKMD = 0X14; /4 1] #: 2 IHRC/4

Bl 4:  WERFEIR YRGB O EOR ARG a5, ARGt Sl

V4 ARG ILRC
CLKMD = 0x30; V4 PEEM ILRC L]## IHRC/2 [aji] F ] ILRC #i % 7%
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5.5 VDD/2LCD {REHELKESS

ZIhAE T E misc.4 AMRASIEIN LCD2 Ja f. 7 =4 5| AT LLik#{FE A LCD COM i 1. JEid ik
LCD2 i) PBO_PA035, PBO. PAO. PA3 F1 PA5 fEH A& SO VDD/2 Hilk, FFH{E LCD
I FH ) COM ThfE. % LCD2 i) PB1256 I}, PB1. PB2. PB5 fll PB6 #i & X & COM i 1. it k£
LCD2 ff) PB7_PCO0~6, PB7 il PCO % PC6 #% & Xy COM i [,

R A VDD. VDD/2. GND =2 H %, J&f] VDD/2 fmE H )k Gad % E misc.d=1) , R)5
¥ VDD WE it o, VDD/2 B A AR, GND % E A% R E T, B 3 5o 7 s Hi%sh

F==1
He o

VDD

—— VDD/2

R e«

GND

R

51 v B o R T

1 v B A

——————

|
g

51 ¥ B e K P

Kl.3: fifH] vDD/2 j*4: LCD & ik
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5.6 16 firit#Es (Timer16)

PFB190 4R T —4 16 ALAE{: 2 i) 2% (Timer16), Timer16 [R5 AT LK B R i (CLKD |
PR RC k%4 (IHRC) . PIEMKHE RC 4% # (ILRC) . PA4 51J§A1 PAO 51, @it — A2 #E
FAZS R A B B B . RN BIE S REH] 16 AR AT, SEH AN TS E, Hai
RBON 1. 4. 16 F164, LUSEHUKTERE 5.

XA 16 AL TR AT I BB, TR IR E T LU I stt16 $8 & AR RS AR A, TS
EITT DUE 1dt16 152 Ik B A7 A5 . R —ME LR RE R Timer16 1 4%, 2 K AR i i
AT LA % Timer16 Wi, Timer16 fAEAFEH K a1 4 Fior. Timer16 R Wik 5 16 AL 1HEEs 1955 8
PBIEE 15 AP —Ar, JEE WA DLR TR RUOR BR BRI AR, IXAE integs FAFAY (i N
Hutik g OXOC) HIZE 4 A AT HEE -

stt16 command
£16m[7:5] R DATA Memory
# t16m[4:3]
Idt16 command
\4
CLK M Pre- 16-bit
IHRC U > scalar > up <€ DataBus
ILRC => X + counter
PAO 1,4, Bit[15:0]
16, 64 i
Bit[15:8] M —F To set
U [ ,lor |—» 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 758 Lo X Timer16 755
=BG BT E X Timer16 [IREHE, 35 A2 T2 XM A%, &5 M2 HTE X

B . PEANVCIAN T .

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

$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 /| =/ %%
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R P LUK IR RGBSRk E X T16M 23, Bl 7, B2 1S % IDE %43 — EHF M- IC N4
~ GG - T16M:
$ T16M SYSCLK, /64, BIT15;
Il %EFE(SYSCLK/64)2 Timer16 W14fiE, 4 276 /N4 #1774 — % INTRQ.2=1
Il 5 & % #h System Clock = IHRC / 2 = 8 MHz
/I ] SYSCLK/64 = 8 MHz/64 = 125kHz(8us), 1% 524 mS 74—k INTRQ.2=1
$ T16M PAO_F, /1, BITS;
Il %3 PAO 24 Timer16 IS4, & 279 AMisteb & 7= 4= — &k INTRQ.2=1
I B2 512 4~ PAO 80 B4 — IR INTRQ.2=1
$ T16M STOP;
/I 121k Timer16 %%

W Timer16 72 H g ATIRE T igqT, T WriEan T ps:
FintRa_T16M = Felock source + P + 21
X, F APk B2 Timer16 A,

P 2 t16m[4:3]iik%; (1, 4, 16, 64)

N I FEE R W IR S5 EE N AL, flan. WlREE$e 742 10, U N=10.

5.7 8 iIERIEE (Timer2/Timer3) PWM 4125

PFB190 4R R 7 AN A K FE R (PWM) AT RER 8 ALAEFFEIS &5 GER &% 2 AUER 25 3)
LR R U X € I 25 20 X REPRIAER 85 3 5 e &% 2 NS AR 152518 6 Frsien & 2 i
JEERPE], eI 2 R B E AT UK E RGO B R RC R 4 (IHRC). PYHBIKHE RC #iR¥% 4% (ILRC ).
PAO 5/, PBO 5IILL K LLERHs . A5 A7 s tm2c IIEE[7- 41060 H] T L #6528 4% 2 AmfBhdite  dn SR £ A B
H RC#RZ & (IHRC) fEJyEm 8% 2 M i, I ATEMATELMEE (ICE) AT EERER, Kiksh
ST A 2 (B Bt 4k 2817

FEM A% 2 IO AT BUAE S PB2 5. PA3 51 s PB4 51, XHUHT tm2c ZrfFas 10 55[3:2]1%.

A AT U, R4 1. 4. 16 M 64 KPR, 1 tm2s W AF AR [6:5) i IRt T —
ANIIPTEE 1 B 32 ISR, H tm2s ArAF AR S [4:01 iz . S S T T RERI > M ThRE, RE I &%
2 I (TM2_CLK) F#iZen] DASEHURTE ] HE R B, @i 4% 2 i EC AT 8 firla) Bit #oiedfE .
THEGER B AT LLE T tm2ct ZRA7 88 E T I E B . 2 8 FoiH s MBI B ERR A A7 2 MBI, TH ik
HaHE, bIRZFAAEE T E SCE N 8 1 B sk %6 f) (PWMD B St B & 2 G PR AR
FESIRECRIK 58 ] (PWMD A5, TSI C T A R ST P Fr) A e BT B T s ik 98 1 ) CPWMD
B T A A A AT IR 6 A2 2] 8 iz PWM 73 #E21) PWM fai th %, &l 6 s 1 E I 4% 2 78 i 2R
PWM #2071
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» TM2_CLK
tm2s.7
tm2c[7:4] —j tm2s[6:5] tm2s[4:0] tm2c.1
\ l l edge to
CLK, Pre- 8-bit ————» interrupt
IHRC, M »| scalar || Scalar | g,| up P tm2ct[7:0]
g_ic, U + + counter
ToRD, 1,4, 1~32 SN ERE
peo, [ 7 X 16, 64 A N| | o[ E [>PB4
~PBO, ~comparator | ) R M |—
U PB2
upper | | T T x > PA3
/ bound .
; tm2b[7:0] GPC_PWM tm2c.0
register ﬁ
tm2c[3:2]
K 5: Timer2 f#{HE &
Timer3 M H Al k%% PB5. PB6 ¢ PB7 3|,
Y AT B SR i H T A I SR B AT R SR
L AN iwi A a0
0xFF 4 R \\\\‘ OxFF 4 o 0x3F SN
R R EREFEL | ' R '
> = >
AR Time AR Time AR Time
B, B A £ RN ‘—‘
Time Time ) " Time
B0 - i 9TBE L B - 8 PWMAEL L

Bit1 - 6T PWMELL

E 6: Timer2 ZEREWHERF PWM X TR FE (tm2c.1=1)

RAGETH GPC_PWM 3 T 75 2 i L g 45 545 PWM BRI . & 7 Fios, i3k 1 A5k 15
GPC_PWM, NIH4Lbigsiimt N 1 if, PWM fis ik, SRJ5 S tbissdmt m 2] 0 i, PWM 4t FF A -
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TSN 1 e

B &t T

K.7: LEAGERZ ] PWM B8 4

5.7.1 i Timer2 45k EE MY
G R PR, Bt o 7 RN 50%: FLAR T A 1 F
AR =Y + [2 x (K+1) x S1 x (S2+1) ]

A, Y =tm2c[7:4] : Timer2 Fr kA BhiE R
K =1tm2b[7:0] : [PRZ7 A7 %8 e A (k)
S1=1tm2s[6:5] : TsHids % EEH(S1=1, 4, 16, 64)
S2 =tm2s[4:0] : AERE (T ], S2=0 ~ 31)

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

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

D> HHE = 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

> iR = 8MHz + (2 x (127+1) x 64 x (31+1) ) =15.25Hz

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_1111, K=15

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

> R = 8MHz + (2 x (15+1) x 1 x (0+1) ) = 250KHz
i 4:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_0001, K=1

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

> AR = 8MHz + (2 x (1+41) x 1 x (0+1) ) =2MHz
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i H] Timer2 5E &5 A PA3 5] I 25 A BB (s IR 3 4 1 Bl «

Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; /817 PWM, Finhias =1, 74z =2
tm2c = 0b0001_10_0_0; /W RGhEr, Hid = PA3, ARG
while(1)

{

nop;

5.7.2 {FH Timer2 =4 8 fir PWM &
SRR 8 hr PWM 23X, BOKE tm2e[1]#E N 1, tm2s[71E N 0, it AR 5 25 s g5 0 R -
HHRZE =Y +[256 x S1 x (S2+1) ]
B = [( K+1) + 256]%x100%

=, Y =tm2c[7:4] : Timer2 Firik % (i e A
K=tm2b[7:0] : LBRZFAFABERME CHakdD
S1=tm2s[6:5] : TisHiatBE(E(S1=1, 4, 16, 64)

S2 =tm2s[4:0] : srAudsfE (Tikhl, S2=0~31)

] 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> HiHAIR = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz
D> 575 = [(127+1) = 256] x 100% = 50%

B 2:
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
> 525 = [(127+1) = 256] x 100% = 50%
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B 3:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b1111_1111, K=255

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

> PWM #ith RF2 s

> 525 = [(255+1) + 256] x 100% = 100%
1 4:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_1001, K=9

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

> AR = 8MHz + (256 x 1 x (0+1) ) = 31.25KHz

> L% =[(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 = Ox7T;
tm2s = 0b0_00_00001; /8 PWM, FiHiias =1, Wi =2
tm2c = 0b0001_10_1_0; N RGREE fid = PA3, IR
while(1)
{

nop;
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5.7.3 {1 Timer2 f=4: 6 fir PWM 7
W 6 2 PWM 30, SO tm2c[1]B By 1, tm2s[7]RE A 0, it P (A 25 b s 4 F
HHZE=Y < [64 x S1 x (S2+1) ]
2 = [(K+1) + 64] x 100%

X, tm2c[7:4] = Y: Timer2 sk F e JE A%
tm2b[7:0] = K: - FRZF A E I (kD
tm2s[6:5] = S1: T/ 4 #s ¥ {H(S1=1, 4, 16, 64)
tm2s[4:0] = S2: /HAg{E (FikHl, S2=0~31)

FH P LS TMx_bit AR E T4 Timer2 WE N 7 2 PWM 2, A 6 iR, i, iR G FER
BT R 128 A 64,

il 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1000_00000, S1=1, S2=0
> MR = 8MHz + (64 X 1 % (0+1) ) = 125KHz

2> 52 =[(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%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

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

> PWM it RF2h s

> 5% =[(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
> 525 = [(0+1) + 64] x 100% =1.5%
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5.8 11-bit PWM Z£jiss

PFB190 A & —4 =% 11 {i SULED(Super LED ##ff: PWM K445 . & =" PWM K /£ 2% (LPWMGO.
LPWMG1 #1 LPWMG2) ZH k. & #%%m i a0

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

5.8.1 PWM 57

PWM %t % (B 8) 5 — NS 2 (Trerioa =& HIHT [8] ) Fl—AN & 401 HL 40 o s P IEO S 1B C 525 EED) « PWM
i HH AR T B 2 frwm = 1/Tperiod )

PWHM Period

PWM Output

PWM Duty Cycle
—b

Kl.8: PWM it

5.8.2 BEAHER

9 SR 1 #2H SuLED 11 ALEE 1 PWM A S5 BRI HEIE . 3X =41 PWM ZE 458 F 3L 7] ) Up-Counter
A Sl T Sk = AR I 5, B BL PWM EBARGE A0 CETHE) ZFEZER, BeiEnr D2 IHRC 5L R S #h .
PWM (& 54t 5l Bl I 54785 Jpowmgxe EH. PWM BEIZ R AR AL PWM ERSHIRTF AR R0E, &
% PWM 31 o5 28 L R 5 PWM (5 25 L s RV 27 A7 8% D

LPWMGO i#iEfI B hin OR A1 XOR @4 T/ H Fro4 EAMEE S I SEX IR R . EEADE
I GPC_LPWM i m] DURRHE L i 25 25 42 i) A2 e i) PWM T2
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wr_pwmgcubl

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

Selector

Pwmgclk[6:4]

wr_pwmgcubh

PWMG Counter
Upper Bound
(MSB 8Bit)

=

=)

PWMG
Counter
Upper Bound
LSB 8Bit

11- bit PWMUp Counter

wr_pwmg0dth

PWMGO
Duty Value
(MSB 8 Bits)

wr_pwmg0dtl
—_———

PWMGO
Duty Value
(LSB 3 Bits)

Duty_Value
Buffer
(11 Bits)

PHMGD

Compare

»
Ll &
o Qutput
»

Control

wr_pwmgldth
—

PWMG1
Duty Value
(MSB 8 Bits)

wr_pwmgldtl
—_——

PWMG1
Duty Value
(LSB 3 Bits)

Duty_Value
Buffer
(11 Bits)

Compare

> &
Output
Control

=

wr_pwmg2dth
—————

PWMG2
Duty Value
(MSB 8 Bits)

wr_pwmg2dtl
_—

PWMG2
Duty Value

(LSB 3 Bits)

Duty_Value
Buffer
(11 Bits)

v

PWMG2

|———+ PWMG interrupt and Halt Wakeup

Comparator

Pwmglic[0]

PUMGE

PwmgTcld]

Compare
&

Qutput
| Control

—>

Pwmg2c]

GRC_PWM

GPC_PWM

Pumg0c(s]

Pumgie(s]

Pumg2es]

Selector

Pwmg0c[3:1]

Selector

Pumglelx1]

Selector

Pwmg2e[31]

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

Ox7FF

Counter_Bound[10:0]

Duty[10:0]

Output

v

Time

Time

v

Output Timing Diagram of 11-bit PWM generation

&.10: 11 iz PWM A= 5% 884 44 i )5 1]
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5.8.3 11 PWM &5t EAR

PWM %&ﬁ% FPWM = Fclock source + [ P x (CB10_1 + 1) ]
PWM 5251 (BS0E]) = (1 / Fewm) x ( DB10_1 + DBO x 0.5 + 0.5) + (CB10_1 + 1)
PWM 5Z5H(H4+H) = (DB10_1 + DBO x 0.5 + 0.5) = (CB10_1 + 1) x 100%

A, P = LPWMGCLK [6:4]: T4 P=1,2,4,8,16,32,64,128
DB10_1 = Duty_Bound[10:1] = {LPWMGxDTH][7:0], LPWMGxXDTL[7:6]}, 525t
DBO = Duty_Bound[0] = LPWMGXDTL[5]
CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH[7:0], LPWMGCUBL[7:6]}, 5%t

5.8.4 HEAPSLXHY PWM R SEH]

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

AR

#define dead_zone 10 // FEXESE =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 (55N 60%

#define switch_time 400%2 /o Ui SRy, TR e ]

I BT IEZRF=4E, switch _time oy PWM JEIARfE% . 5] PWM FE = 400us
Il W)k TRy 400*2 us

void FPPAO (void)

{

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

”******* Fxé—E lﬁl '/_:E l"—:f 5‘3 H: Fhkkkkkkkkkkhhkkkkkkiiikdk
jj— A RS () F s —

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse + dead_zone;

LPWMG1DTL = 0x00;

LPWMG1DTH = dead_zone; /I LPWMGO 5 LPWMG1 %85, PWM 7Lt
/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 -—mmmmmemmmmmee-

$ 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

$ LPWMG1C Enable, LPWMG1,disable; I LPWMG1 At

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

{

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

I D3 G LI, Dyt G mT B Y RO I B X 2%, LA 0 I o
ISR 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse_1 + dead_zone;
LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse_1 + dead_zone*2;

.delay switch_time

/Tl NE R 35% — 60%

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

}

}
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N PFB190
'£ PADAUK 8 i MTP R il FE

TR AR MBI

1. [ 5E 5 23 Ee ) PWM R

PWM2

|
Dead Zone

PWMO

K.11: BAMEX PWM 3

2. WA |5 2 LI PWM 3

PWM2
. 2
< <> <
35% 60% 35%
PWMO

12: TAMEX K PWM JE

ATLLRIL, FRGIFERTERTE, HAEXHA PWM BN NS . 20 P EE PWM BN AREFEX, 5K
AR H I Inverse BIA . 40

$ LPWMGOC Enable,PWM_Gen,PA0,gen_xor;

$ LPWMG2C Enable, Inverse, PA3;
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59 FHifiHEes

IR ER S (WDT) & — M it¥ds, mHehkE ILRC. &1 SN a3 nl s & A7l wdreset iy
LPERTEE . WL WE misc AR, AT LLUEBDUMAFEIRE I E R SsEEe FH, eile:

€ % misc[1:0]=00 (BRI\D I} 8k ILRC i 41
€ > misc[1:0]=01 if: 16k ILRC % i HH

€ > misc[1:0]=10 It}: 64k ILRC i 1]

€ Y misc[1:0]=11 . 256k ILRC I 4 J& 1]

ILRC HIBARA e N L) HliE pgAetl, Wy M TARREMER RS, ] # LA 22
TEVaH . BT ERGEE MR )5, BT IS M LU 2506, B b 11 Bl 3 B2 A,
ARUAE R G S el 2 S5 {3 HSZED wdreset 15 2TEEE T 14

HET BN N, PFB190 ¥ R AJFHEFSATIEF . B MK FEWE 13 frs.

Vear

e [t

BT B
A T 1A %)

.13: 5 1 140568 e i B
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ﬁ PADAUK 8 i MTP R il FE

5.10 i
PFB190 4 7 AN s .
& S EprhikrE PAO/PA7/PB5S & LPWMG it
& 4P e PBO/PB6/PA3 & Timer2 i
& ADC i ¢ Timer3 ¥t
& Timer16 Fl4;

BEAS TR SRIEHEA B TR R WAk R s A . T sh s ARELFRE B & 14 Fros. Brf s sk
bRaSALE O EAIE BRI A S 34745 intrg 7% . AT RAR S B RURT DU BT BT BT B 4 A
MAZ, XWRT XTI integs MRE . Fr A B PG KIEE G H T B engint 182430 OF 4R D i
AT, LARAER disgint 54 (EH&RT WD FEHE.

T HER SRR A AL S, b i HERR T A7 A sp fRE . I T AP THEER 2 16 A5 RE, HEARZF 1745 sp
B 0 BifRER 0o BEAN, AP ATLME A pushaf i 47 ACC Al & A7 % I B HERR, DAL fE ] popaf 84 K#H

MHERR K E 2] ACC MR G w7 ash o M T HEM S EE A8 L =, 4E Mini-C B3, HERAL B 5K o ¥ A2
2. AR E AT 8 SCHERIR BT, T AP 2 HE A B, DLBT ks R

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

INTEN[7]
. INTR —
Timer3 Output | o . ¢ Q[T
> event INTEN(S]
Timer2 Output | petect INTRQI6]
event
INTENIS5] ~\
LPWMG Output, Detect INTRQ[5] / Interrupt to FPPO
i INTEN[4] —\ *
it _| Detect INTRQ[4] ) I
| event
INTEN[3
ADC Output [5] engint / disgint
INTRQ[3]
—_— 2?::: NOTE: “ engint” and“ disgint” are instructins
T16 Output RN
i »| Detect INTRQ[2]
event
PBO/PA4/PA3/PB6
INTENMI
Output | Detect INTRQ[1] ,
event .
PAO/PB5/PA2/PA7 INTEN[O0]
Output »| Detect INTRQ[0] i
event

B 14 v s ] 2 g4 A 1]
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— B A, HBEAR TAEREER 2

& T IHEERE B O R sp AR E M HEAR N AE

& Ui sp KA TN sp+2.

& 2R A SER

& K MR 0x010 FREUT — 26454
TEHFWIIRSFE T A, T DUl i 3 25 A7 4% intrq 0178 A 07 2R YR
FER: EIfE INTEN A 0, INTRQ if 2 2 b W & AR Y5k & o
HIT RS AR T e G, R reti S8 AR BIREA LT, HEA TR Z:

& )\ sp FAFETEE MR N AF B AR E R 1 R

& i sp KRN sp-2.

& 2RFECEEZE.

Tk Bl S, 2R AN R TR RIS G FE 4 .

PP 250U A2 % B MERR A A7 LA R e B, — P W 7 A T, PR G 2 4 . TR R
FEFFER T W A B i, VER, B — R Wi M pushaf @367 AT HERR A7 -

void FPPAO (void)
{
$ INTEN PAO; // INTEN =1; 2% PAOQ /7%, =4EHBrER
INTRQ = o0; / EBINTRQ
ENGINT /L
DISGINT I Ry
}
void Interrupt (void) VA7
{
PUSHAF /| 7% ALU FiI FLAG #7748

/| ZIE INTEN.PAO Z£ZE/F LY ATFRIF, RYFA T 7T LA BT INTEN.PAO Z5 % 1.
// BI%1:  If INTEN.PAO && INTRQ.PAO) {...}

/ I INTEN.PAO —E7ZEfERERES, BEAT LA M BT INTEN.PAO, LLJT#E 87517

If INTRQ.PAO)

{ /I PAO g9 B )7
INTRQ.PAO = 0; N RITERRIEXT 91, (PAO)
}

N/X:INTRQ=0; /I EXNEFHEFRE, T1EH INTRQ =0 —XL35554
NBIE ] BELTERIR A T R B B, BSNE R

POPAF /EE ALU fI FLAG #7745

}
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5.11 ZHEEHR

PFB190 A =AM AE 52 SCHERAERE, 70l 0y: % TARRE, s o aUN s e e I TARRE
R DIREAR I H AT HIRES, & i s (stopexe) & AEFEIR TAR LI H CPU {7 L FE I AT AZRSE T AR AR
&, HHEEA(stopsys) R HIKRIREE A . B, &S & E/R S EMEER RS T, HEgiE
FEARF AR FED) 2 HAR D T EMe i RS . R 5 ol Hix(stopexe) Al i Hi 5 (stopsys) 2 [RITEHR
RN ZE R (B R R IR o

STOPSYS fI STOPEXE =X FEIRGBNER
IHRC ILRC NILRC EOSC
STOPSYS f 1k f 1k Az f5 1k
STOPEXE AN A AN A AN A AN A

R 548 MU SR ot rE A A R 9 s B BRI 22 57

5.11.1 &R (“stopexe”)

18 H“stopexe™f5 2t N8 BB, (X RGN PR AEH, HAR A IR G S AL T B0 IRES . % T ekt
HE (CPW MM, ©afEb#r; 2, T 16 Mt 8 (Timer16) SR, WA R4
W TR AR AR SRR 2 Timer16 (I B 52 P EDdE RC HR¥% &% (IHRC) BRA#BAICE RC #R% #% (ILRC)O
PRI, “stopexe” 1Mk B I5 AT LA 4 N H 51 I i R A5 5, 803 2 Timer16 tHE W E M. 24 tm2c/tm3c
(] NILRC (FJ RE A2 HEFlRE 58 (IR ThFENR 7 Ao AH DG L D MRmRENS, M N 5| AR it m] g A0 Ay I A T (R R 452
A R B S B R

IHRC 1 EOSC #k i asfiih: o2, Ry EH, WA RERIZTIRA

ILRC #Ry% #e . AURFFIE A, Mefg 75 2458 ILRC H3).

RGN B A, Fik CPU f1HiE17.

MTP W A75K

Timer TH438: 45 Timer THECES I B2 5 SRR B B H AR R I Bh 4R35 S 4 F . 00 Timer 5 131
B B, ARERRTE. (R, Timer 4% Timer16, TM2, LPWMGO, LPWMG1, LPWMG2) .
® .

a. 10 Toggle Mifi#t: 10 FEH AR T HFAEH: (PAC {2 0, PADIER i 1) .

b.  Timer Mefig: WIS (Timer) B BEAZ RGN B, WY THEBOEER, REEAREE .

c. TM2C Mg (ffiF NILRC ER &)

28 Timer16 M2 it “stopexe”:

$T1I6M ILRC, /1, BIT8 // Timer16 setting
WORD count = 0;

STT16 count;

stopexe;

Timer16 [AILE{E N 0, 7E Timer16 1144 1 256 4~ ILRC B #h 5, RGUHEHmeEe .
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5.11.2 HHEFE, ( “stopsys” )

Pt AR 2 O P P A R 3 R R R B A8 FOIR S, I “stopsys 7 484, 1S g BN B,
TR T RE “stopsys 7 840 PFB190 (K VELH A HOIRAS :

® |[HRC Al ILRC #ith ¢ 4]

® NILRC %[

® MTP 1A 774 < 4]

® SRAM FIZF 7% A AR FFA AR

® MRy B AR (PADIER X RAZA 1) 910 Yk,

SN S| BRI R DAL IE SIS AT IORESE, N 1 BRARIRE, #EASs R AT, T 1O SIRIN AT 40
R, #essmkb. BriSEnRpier T s

CLKMD = OxF4; /I BRI IHRC B4 ILRC, XHE/ 1H0 4
CLKMD.4 =  0; /| IHRC #2457
while (1)
{
STOPSYS; /W HABEER
if (...) break; N BIRERRET AR E OK, Bt FEIER LIE
/W EW, FFEEREREA
}
CLKMD = 0x34; N BER#HMILRC 3% IHRC/2
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5.11.3 MupE

N EdE RS, PFB190 nli@id Timer2 5 Timer3 $£21 10 5[ NILRC ek & 1E 5 T.1E,
SE I 28 & T Power-Save .. % 6 S~ STOPSYS F1 STOPEXE M fig i i) AN 7] 2 Ak

#H N (stopsys)f1 4 LA (stopexe) FEM R IR I 2 7

_ f#H Timer2 5 Timer3
it e
10 5 B e Timer Wt Wi NILRC
STOPSYS R it i
STOPEXE R s i

R 5 g5 AU ORI A R A A O I Y 1) 22 57

21T 10 5] Bk PFB190, padier 2577 &% Nt A —ANFH R 1) 5] B 10 Aff 15 B A e e i ThRE” . Mk
FREEAE A ST A5, TE e N 1] K £ 52 3000 4N ILRC IHod & 3, A 46, PFB190 H bk g g 1y
e, &1L misc A7 A BEPLE MR IE K2 45 A~ ILRC B8 A

ARIRAER ne BE AR Y13 10 5 B0 e I [B] (twup)
STOPEXE % Hif# = B 45 TiLre, .
STOPSYS #i i = X HE A Tire /248 ILRC B4 & H#A
STOPEXE 4 iz g 3000 * Titre,
STOPSYS 7 AR = 5 XHE A Tire /245 ILRC B4 & #A

AR 6 PRI I N 2 [A] R R I [A] 22 ¢

THER: U PRI R, A A A misc.5 R TRIERE TR BRI,  #BLy i A DRk g A
X WALEFIEF TP, B 351748 misc.5 SRiEHEmeiEt .

5.12 10 3|}

I B BE A7 5E (pa, pb, po) - 15 217 2% (pac, pbc, pee) il = /4 % FEL FH ( paph/papl, pbph/pbpl,
pcph/pepl) , FTA 51 AT DAL B O RIS BN . BT X 65| I# R H BT CMOS HLF- 1 it %5
fiul 2 B N R IT S A R IR B A . TR E AR S, BB B . SR AR pin RS, 1
TR LU G 1 A R F R B A i S A U i A e s B g Y, 0 B R
HBIE AR, MARKE 10, Filln, £ 7 8oR T30 A KA 0 (ACE R . 10 Sk 2 i fF & 15 Fis.

(=}

pac.0 | papl.0| paph.0 iR

0 0 0 |fA, &ASEN/ TRA

PN S o A= E I P S S I e VA e )
DA S DI N VA N I S5 M A A
LT P o S 5 N VAN

s P S Il AN G|

g AL, A S R
ARSI R VA SR T e A A i)
% 7: PAO W %

p

A a oo X |X|X|D

= A Aa a0 | O

1
0
X
X
0
1
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PFB190

D
’ 1.."

RD pullhigh latch

*—D Q

pulbhigh
latch

WR pulhigh latch

| (weakp.mos)

DO"C{ o PAD
D

WR data latch

RO contral latch

WR control latch

RD Paort

'
Data Bus : padfer_:
| Wakeup module I: I
Interrupt module

-~

Analog Module

E.15: 10 5] 22 i X 144 1K

FiA 1O 5l ESHIARTR] . 0 T BT R 1 5| I, 27 4745 padier. pbdier #1 pcdier t[1JAH S K 15 &
K, PABT IR . 2 PFB190 JE N B B AUy, A 5] IS mT LLid i D) ok A ke R 4t . [RIL,
BRI RGN 5| LR BN, IR a7 £7%% padier. pbdier I pcdier [YIAHRNA 1 E A T .
FRE, 24 PAO FEAN TS| IS, padier.0 5 ¥ & A HLF

5.13 B A1 LVR
5.13.1 BEfr

2 PFB190 WRRIRZ, —HEL7, PFB190 R K F e Bl W E A IAME, —EHIREH,
NEMNEARG, BUERER RSB 2 bk 0x00.

RAE FHEN S LVR BA7)5, % VDD KT VDR CEERFHIE) , Bl A7 0% o K 2 bl (B

: #r VDD
/NF VDR, ¥ A7 i % B F R R FIRES .

KAESNL, HEFHAINER SRAM HIE 805, W56 RT I EHER AR F WG Th 0E R, ToikRE

ERENRE Y PRSTB 5| s, WDT B A7,  BUE 171 28 R B AR B .
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[ PFB190
j_: PADAUK 8 iz MTP Rl B8 HlH FE

5.13.2 LVR Efr
RIFAIDIET, FLZMARK LVR EMZ0. @5, FAFEFR LVR B0 5 TR EEfER <.

5.14 7THEE

PFB190 W B 7 fids. e Hias s EiME i e, M A s r b e g . hTRAN
#l MOSFET 4514, Iﬁt%%%ﬁﬁ/ﬁ‘?ﬁ“%ﬁﬂﬁ}i@%ﬁ*w%, IRFLH I ATIA 500 mA. FoHERTEML I H3) T
fE, i MCU RE T Rl i B, XEMREEH AEH ) BRURES T E B iR E .

FA AT L@ CHG_CTRL[7:5]#) =AM oK i B B 8 78 B i, T B E AR LA 4 2, 0K 500mA,
i/ 125mA.

MCU FEf7 B 25 77 4% CHG_TEMP[6] KW 75 s 28 TARIRA . HUA %% CHG_TEMP[4] W] T 17
e H, Vee RS2 KT Vbat. B2EUEF /78 CHG_TEMP[3] AJ #1578 f Voo Hi T & 75 ik 24 70 L 2% H 3h 5% M
4 CHG_TEMPI[4:3] = 0b00 W T ¥ hm i O BN, AREHREES .

FRE LA IR R T — N7 I R L #E}EE&LW%#FHW#T@E% 100 G 140 B
A LU 5 N CHGS[2: 1R £ 78 Fd # 4 Thk . 78 s SR P8 nlil s 5 N CHG_OPR([6:5] #4745, JF
Hisd 3 CHGS[2:1]8E08 FIWr e f ik 7 sa i k. PFB190 }E%%ﬁﬁ‘]ﬁEﬁEﬂEﬂlEﬁomaﬁITﬂEﬁ&
HE, RHEE S N RGSHUR X A H o0 (MCU) s F L IF T Adjust_IC 54, FE L as i H
JE/EE T RAEE i E 75 2] CHG_TRIM / CHG_CUR 274725+, SR )5 78 B %8 1 7 A B R AL JRDKE 4% IR T A
AT INE . 24 MCU [zl T AL /2 28 (MTP) A%, BOEREF B b RIG, 78 e 38 1 78 i SR A
FFU A T R HER A . AW S S CHG_Trim / CHG_CUR i /74%. < T24/1 Adjust_IC 154 8% 51 %%
AREG I I R, T LA S B3 N ARG (FAE) HEATIH& . G AR B4R 70 P 8% 1) 78 ¥R FRLE AL, T LA A
RelLoad_Vbat BGTRIM #1 ReLoad_ChargerCURTRIM %$§4

PFB190 @Hﬁﬁiﬁz%fﬁ%& (ADC) Sk#illHaithFE fE Vbat. ¥ BG2V4 3% BG2V68 W B N ADC S % H %,
ADC JHiEiEPETE F, F% 3/8 VDD 1ENFAFIEHLE, X FEHE AT LAZRHEL Vbat ¥ H B AE
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External charging port

+ IC_VCC_PIN MOSFET IC_VBAT/VDD_PIN
o a Eg HL1
g L T J s
CHG_CTRL[7:5] :_ single-cell

External

Charger CHG OPR. 7 lithium battery
charger current <~ CIG_OPR. 6 (3.7v/4.2V)
CHG_VBAT[7:5] Control CHIG_OPR. 5
charger voltage : CHG_OPR. 4

AV
CHGS[7:0]

bit T:battery voltage state

bit 6:charge mode

bit 5:battery polarity is reversed
bit 4:vcc level > vbat level

bit 3:vcc level is too low

bit 2:0TP_100

bit 1:0TP 140

bit 0:vce level floating

76 L2 78 FL LR [ 2 AE 4.2V, 78 LR AT B 5 AE 8% CHG_CTRL[7:5] W B . MiAFIR&FshH )G, 7
HL 2 H 3B 22 27 47 4% CHG_CTRL[7:5]frad @ guF2EH 1 110 i, 7o H4% 5 3% 1L 2K /R G 2R .

FIRH N R (BERERR ) USB HYR) J5, PFB190 78 HLEs IP H a3t NMAKFEFUIRZ,  fF H b I B v B 21
F 2uA.

TR SRR B A HARDIRE M RIEBUE . B 3I78 AR 7S AR

5.14.1 $HERME

76 HL L 2 BB 5 78 A P DA PR MR AE e DD R R AR B A R S . 2 PFB190 IC WHRIR L THE L2
90°C HTHBAR, W HBH S [ml B A ool D g R (0 78 LRI BRI BEFT AR Y PFB190 A2 mlid FERI 2, JF fuvr
M FEA SR PFB190 FIE I T HEBN 45 7€ FLBR AR AU DI 3R AL BEAE U IR o 78 P AR AT AR MUY IR BRI L) 3485
IR EBEATCE, TR e AR E IR E OL T H S BRI
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’j! PADAUK 8 fir MTP B2 K- H13 75 B

5.14.2 IThkE

T2 PFB190 J i FA S B BRI FE e BRI 46 1, P LB % RS s B (IC) PSRRI B e JLT P
ATIXLE DY FEA A th A 0 < AL~ BRI OB iR (MOSFET) 7 A i tH 5B 2009

Pp = (Vvcc — Vvear) © lvear
Hh PD ZIhEE, Vvec B NBIFHEIE, Vvear & HEMEE, lvear RFTCHEERR. A HED IC FIIAES
LN
TA =90°C - PDeJA
Ta=90°C — (Vvcc — Vvear) * lvear * 054

~pl: PFB190 t 5V USB fihH, i g ml i H 48 28 1 F B 4E 400mA Jiibr 2 B, HBJEA 3.75V. IR
¥ 0sa N 150°C/W (3, PCB FiJRiiE M 1) , PFB190 JT 44 MK 78 B H i B B 05 B 24 9

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°C PFB190 R fEMIZIE & T 15°C M # H, (70 RS M 400mA K. AR iR E Tl
SN RAPSE
90°C — T,

I, =
vEAT (chc - VVBAI') ' HJA

il PR TR 20 60°C (IRT— 7, 78 fL LR B> R 200 -

L 90°C — 60°C __ 30%¢
VEAT  (5V—3.75V)-150°C/W  187.5°C/A

lygar = 160mA

ERE, N PFB190 WA ZAE R AFAT TREAT IR, BOUMS5IRIAS|Z) 90°C i), 1C # H Bh K ThFE.
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[ PFB190
1 papauk 8 fir MTP 2 A M 75

5.14.3 PR

1T B2 R, DA A R 2 1) PCB A & SR B 78 HL LA B KR 2L, 1C P AR v [ B A
MR EI5I, Gl e OUH M) %) PCB (. PCB 5 T Hihas . AR AL b XIRR mT gEK
Iy BT R AU AR X4, K AR ORI BRI A B SE . % 3 Py A sl T 0 2 AL L A B T o5 S i A
IERE. fEBLE PCB AR, A 2075 JE AR _F 578 L as To ok AR A, UM EAT 252 mi B AR IR T A B K 78
CERE SR

5.14.4 EPAD

PCB Aii J& & Lk 7 i AR 34 51 J GND K& EPAD A5 2B AR HE M, LMERGREEAT 2

5.15 BD-E e #L23(ADC) R

adcm[4:1]
v

Scalar [«—— system clock(SLCK)

l ADCCLK

VIN

- 0 !
conversion voltage i \: 0111 i |Z|PBT.’AD7
! !
i o— 0110« %] pge/aps
AD vbo . 0101
1
Converter I : ] PBS/ADS
000 ! ‘o—0100 57 pgajaDa
i
1
1
1
1
1
1
1
1

M !
PR U \OL":@ PB3/AD3
(Refrence high X oo1le \OLOE& PB2/AD2
\OL”@ PB1/AD1
Adcrgc[7:5] ! \o___0000 ' %] PBO/ADO
ﬁ . No_ 1111 !
{adcrh[7:0],adcrl[7:4]} for 12-bit resolution
BG_1.20V
sargmvotage 120 | soza g I
BG:Z.EBV U
ﬁ 3/8* VDD o1 X
adcrgc[2:1]
adcrgc.4

&.16: ADC FEHAE K
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!'* PFB190
'jS PADAUK 8 AL MTP BB F R

M {#H ADC BN 8 AN/ as T B E, e
& ADC il % f74% (adcc)
& ADC 75477 f£4% (adcrgc)
& ADC 7 fE# (adem)
& ADC #5%174% (adcrh, adcrl)
& i A/B/IC BN Ja Fl #5744 (padier, pbdier, pcdier)

N R AL ADC B i) B E AP IR

1) B %74 aderge Bl & 2% 5 H L

(1)
(2) @it adem ZiA7eSTLE AD F M Bl S 5
(3) it padier, pbdier 7517 A3 HC B AL N 5] I
(4) it adee A7k 4% ADC fi \idiE
(5) i adee 7 {743 Fl ADC #5id
(6) JiiFl ADC b 5, ZEIR— B i)
1 ﬁﬁﬁ bandgap 1.2V B 2.2V/2.4V/2.68V HHCHLERE, LIt @& HAIENHSE s ERIE 21F A AD

WY ONGEIE, PR AR AT 1ms; 40 200 > AD e & 1ms, A4 IR I A K 75 E 200 4
AD I BHEITE] . 245 &6 BG1.2V 8] 2.2V/2.4V/2.68V A% LR, DS AHIE IHRC ATF IR .
Ak 2: A AT bandgap1.2V B{ 2.2V/2.4V/2.68V FH< L, ZEIRR A7 200 4 AD 4
AER: PP ) 200 A~ AD B4, e 24 H ADCM /2450 & 5 1) ADC B et 2, A
RAG (SYSCLK) .
(7) AT AD B #If & ADC R 2 5 S8 58
addc.6 & E 1 775 AD 5t HAv Il adde.6 J2& 7521
(8) M ADC ZFffasis Ui gtk 3.
JeiH aderh FFAFAESR S P aderl 24735 AR -

SIS, iR fe ks ADC B G 58RI ADC [ 0L, B FE DI ADC 225 Hi Tk A NadiE RS, i
17 ADC ¥ 2 HiiE BT an AP R 6, Wi fk ADC fiith el & 1F -
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[ PFB190
'j! PADAUK 8 fir MTP R & -l 7E

5.15.1 AD BE#ifyim AZEK

T E AD FEHRRE EEEIR, B IR KR HLAAT (Crowp) b 20156 4 78 HL B 2 2% ey B R I 7K B 1) 225
R BRI B A B AR IS 17 R, (5 5 SRSh UL T(Rs ) AN A ER AR TF R BT (Res ) 2 ELIZ M
B Croo FEHLPTHRINIIE]L. A EERFETFRIIHDT AT AE =N ADC 78 il M 2R 424k s {5 5 BXahRFH
PLRFMABA NS 5 KRR 3 D AU RAERFERT, BG5S I0RRE, DI, (55 IR R K
E S5 E 5 AR S BEAROG . JRIL, FER Ay 500khz T, BHUE 5 U8 A S R BEPUE A 2T 10KQ.

Vop

PR =V
Fe=———- Vr =0.6V '-s-s----_'
Rs ANXx Ric< 1k Rss |

1

1

1 1 1

=X W—es

| c J_ lm e e e = 1 CHoLp
: PN | leakage

1

1 AN

I ‘

1

1

:.___. 3.1 '°F-|_ Vi=oey +50nA =51 pF

Legend Con = # A B 25 i
Vr o= iR A
| leakage = 5 i}l %% Fil i 52 1 i HEL
Ric = py &2 bl
SS = KT R
CHoo = Hifif i FF H1 %% (CHOLD)

BIA7: Bt AR

FETTUG AD Helfe 2 B, N 2 P A MG 5 1 iR/ ME 5 REETTR], ADCLK [R5 £ 00 2500 A2 /M
TR

5.15.2 #“FESEEHHE

ADC %% i[5 iEiE @ 277 2% adcrge HIRI[7:5]1%#%, HEWin LLJ/& VDD B¢ bandgap % Hi /% .
bandgap F:#EHL & H ADCRG 7 [2:1] WERE.

5.15.3 ADC BKlopikf

ADC HiHLff B £ (ADCLK) e 3@ 1 adem 25738k % 4, ADCLK M CLK+1 %] CLK+128 —3LH 8 4Nk
WiATHE ik (CLK R ZNED o B TE5 5 RERE TACQ /2 ADCLK 11—/ B JE 1, Fril ADCLK @AZ5
R —ER, i ADC B e E I 2us.
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[ PFB190
1 papauk 8 B MTP ZL2 4l 95 o

5.15.4 FCEEDIS(H

A 15 MERME S AT R T AD #4e, b 13 MR (E SoR B AMEE . 1 4K E Sense , 1
MK H bandgap FE#EHL KB 3/8*VDD. W BRILMESR 4 ANHEHBAEATE, 25008 1.2V, 2.2V, 2.4V F
2.68V. AT o A T F B AR IR R, TR N SR AR BT i N D Re R & 748 padier
/ pbdier / pcder WIFNAIHEN 0)

ADC Il E(E SR T /MG S, eIl &S SENENIEg T, POz r 5 R

(1) 44 T3 51 R ki AR
(2) 31185 Ehi
(3) ik 1 ABIC %7174% (padiier / pbdier / pedier) . ¥ BB AJF K B THIN

5.15.5 {#if] ADC

TR E RS PBO~PB3 >k ADC i\ 31 .
B, € PG -

PBC = 0B_XXXX_X0000; // PBO ~ PB3 {E 75 A
PBPH = 0B_XXXX_X0000; // PBO ~ PB3 /4145 I Hl It
PBDIER = 0B_XXXX_X0000; // PBO ~ PB3 [Z/H#FHiA

T4, WE ADCC aiffds, »~HIaT:

$ ADCC Enable, PB3; /% & PB3 £ ADC A
$ ADCC Enable, PB2; / B#E PB2 (£ ADC #A
$ ADCC Enable, PBO; /B & PBO £ ADC A

A TE: R AD B A BEiE RN i IE

T—4, &% ADCM 1 ADCRGC 27 /758%, =#lInT:

$ ADCM 12BIT, /16; /N #iX /16 @ F Zh/ #/=8MHz
$ ADCM 12BIT,/8; / #iX /8 @F G #i=4MHz
$ ADCRGC VDD; N 271 A2 VDD,

T—2, 2EiR 400 us (ADCLK =500KHz, 200 x ADCLK =400 us) , Wl FEIFr~:
.Delay 8*400; /| ZEH = 8MHz
.Delay 4*400; /| ZEH = 8MHz

HE: MPEMANSSHEEmBEE (0 1.2V BRBEE) , EERFEUART 1ms.

$ ASDCRGC BG, BG_2V; /I AD 2%/ Jk y 2.0V
.Delay 4*1010; N IR Z G = 4MHz

N TEBIT B AK T 1ms
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[ PFB190
'j! 8 fir MTP A2 KAl 7

PADAUK

TEER: WARMH 1.2V WREEIEN ADC i NEE, RN ELATKT 1ms.

$ ADCC ADC
$ ADCRGC VDD ADC BG BG_2V //
/7

.Delay 4*1010; /
V4

XI5, JAEh ADC

AD_START = 1; 4
while(!AD_DONE) NULL; /4

5, % AD_DONE Jysi i tif, mfPASE ADC &5

WORD Data; /
Data$1 = ADCRH

Data$0 = ADCRL;

Data = Data >> 4;

AT LMER BA R 751554 ADC
$ ADCC Disable;

or
ADCC = 0;

5.15.6 WfAli1-%H Vbat HE

271 /% % VDD
FAWIE Yy BG_2V
WIRF L] =4MHz
HEB R LA T 1ms

55l ADC #£#%
stf ADC #1254

HF A, ADCRH #7 ADCRL

¥ PFB190, w] LA+ VDD #1 Bandgap HEAEN ADC 1) VREF. 4 VDD Hi & B HL B2 RS, 4
S, T LUK ADC HEEimiE v E N BG2V4 5 BG2V68, kFiliE F /£ 4 ADC # N\ i@iE, If

B H K E N 3/8VDD.
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'jS PADAUK 8 AL MTP BB F R

5.16 EUNTIRE
SENSE_CR. 7
RMS_CR. 7 \
(TORNS Ch Select)
e El ;‘— < | SENSE ADC_BG
i BIAS VREF
VREF_IN
A
s En/Dis Internal Vi V2 Vm
PAO [} 0 Bias ADC
PAD_IIR
PA3 X : SENSE
amplifier Yo >| Sensc_CH
PA6 X PAD_CAP1
Sense_Rdy
PA4 X PAD_CAP2 ADCC. 1
Mode Gain Speed Start/Stop
SENSE_CLK SENSE_CR. 3 SENSE_CR. 4
SENSE_CR[6:5] SENSE_CR. 2

18: Sense

PFB190 (1] Sense Bt HA WA EEIhfE: MIC AN (MCS) Flhn#viHAEN (HRS) .
MCS [ Zhfe A SRIAMNB TR S, Al Tl & 520 MIC; HRS [Ihft & SR EAM B BB, a - ik i
HLBEAS M. Sense AR 20 A 1) L 25 sl HL BHEE o FL R AR 5, S8 53 N 5511 ADC FEEul HoE 4 N 3715 5

/1] Sense BEYG NI AT RIENS, A/LNFAHTEEE. B12:

¢ ADC fzfil % {74 (adcc) & il A BT/ As (padier)
& ADC Vi# =i %74+ (adcrgce) € SENSE #ii|77 /745 (sense_cr)

€ ADC 771745 (adem) € SENSE &L 74+ (sense_bias)
& ADC 451177 /745 (adcrh, adcrl) & HRS #2547 %% (rms_cr)
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L/N PFB190
ﬁ PADAUK 8 iz MTP Rl B8/ Hl 78 e

LAFJ& SENSE 5 ADC 4t #2110 3R

(1) BT FER aderge Fd B v L .
(2) BITEFFE adem FLE AD Hptih(E5 .
(3) &
(4) &
(5) B adcc PFA7ERJE ] ADC Bk, PN A 1 AU B R
(6) HEIRZE/D 5 fFP (Bus) .
(7) ¥ ADCC.1 %EHN 1 (ADC PI# R .
(8) AT AD B4 A ADC 4t /& 15 B 58 o
(9) AT AD #H, I ADC B K /& 75 58 o
¥ addc.6 ¥H 1 LUb3h AD ¥, JFf# addc.6 &HHN “17.
(10) M ADC 5474 Sz U e 25 2R
(11) @ik sense_cr A7 #s K BN INEE .

5.16.1 BAMM: (MCS )
PFB190 HJHELZEMM (MIC AN, MCS) SCREPIMSERELIF AN : T HZ (Mutual-Capacitor)
1 MEMS H% (MEMS-Capacitor) .
EH AR, AT 10pF ~ 24pF 1Sk b2y, G2 w514 5ER % PA4 71 PA6 5]
7E MEMS HLAR AT, & H T4 1.4pF BISAEEZ, FE s B 5 I FRE 73 ) 1572 2 PA4 F1 PAG 511 -

PA4

MICH

MIC —
MIC-

PAG

19: MIC 7£ MCS 0 F %K
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PFB190

’j! PADAUK 8 Az MTP R A M3 75 e

5.16.2 HARMN W ERHE:

FEAZR A, MIC o RUAAE A B = FRZES N RAT T AN »

1. REFANKHRAEME (Sense_ADC #105 ADC M —LAIE)
2. WSRMHEEE (Sense_ADC #pE BRI
3. RSRHHEAE (Sense_ADC ¥ b HAE ML)

HLA N 75 2E MIC 8% HICAMER I T W5 00 AT AAE . R RS HE R H 12K MIC HL s %
HoNEER ADC M8, (AR EN ADC DRI ¥. % sense_bias w17 asIIHE(E, flfk B

HF L ADC_Vref [ EfEHE.

SN i s K HE T #E DL PR 6P T EAT CRGHERZAE MIC 23R HLIE AR SR AT B DL R AT
1 OH BRI F AT AL S, SRAT BN s M HE A 5
2. PSR EBRAE R E G, N EHEAT N O A AE A -

SN i s I HE LR 0 R AN T

BB 1. % SENSE_BIAS Zi#i &y OxFF, it MIC_SENSE i, JF#TH5E 2.

S 2. Fllr MIC_SENSE ¥{fi 2% #if ADC % EM—F (KT 11 iz ADC, A 1024) .
A TN, PATH] 4 HHMER NS, PITSE 3.

BB 3. Ji/> SENSE_BIAS Zifiasidtseft, H MIC_SENSE #uff, HEEHITLE 2.

BB 4 RS S AHESE K

R i s S HE R PP AR B
1 MIC i [ FL P A

I W14tk SENSE_BIAS ¥ Vo % 0.5 * ADC_Vref

void SENSE_BIAS_Trim(void)
{
byte all_tune = OxFF;
byte SENSE_VREF_Buf = all_tune;
$ ADCRGC BG, ADC_BG, BG_2V68;
$ ADCM  /(2000000/500000);
@@.Begin:
SENSE_BIAS = all_tune;

$ SENSE_CR Enable, SENSE_MIC_MODE;

$ ADCC Enable, Sense, Sense_Rdy;
.delay 10;

AD_START = 1;

SENSE_CR.Start = 1;
while(!AD_DONE) {}

Sense Value$1 = ADCRH;

Sense_ Value$0 = ADCRL;

// SENSE_BIAS {78822 1 [X
//ADC ZF# HJE =BG 2.68V
/I ADC B8 = 500K, Rl =2M

/I B& Sense 4 MIC 3

/I #%#% ADC {518 )y Sense {518

Il LZRGEIR 5 fEY, RGN Hh=2M
/I Ja3 ADC
Il J535)) Sense ADC
I %&4F ADC & 5E Bk
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|
‘
«(®
* PADAUK 8 'ﬁ[ MTP ﬂﬁﬁm;%%%
Sense_Value >>= 5; /I ADC Bk 11 R0k B2 i 55
SENSE_CR.Stop = 1; /I 151k Sense ADC

/I ¥ Sense ADC %i# 5 0.5*ADC % H1JE (11 iz ADC %i#z, I 1024) 4T LLAL,
Il FHRFN R 0.5*ADC 7% Hi K [MAH &

static word min_Detal = OxFFFF;

static word Diff;

Diff = 1024 - Sense_Value;
T1SN FLAG.1; /| CF: it SN 75

goto @F;
Diff = -Diff;
@@:
if(Diff <= min_Detal) 11 FRE IR 1024 (L E
{
min_Detal = Diff; I RN R F AR E

SENSE_VREF_Buf = all_tune;
}

if (all_tune !=0)
{
all_tune--; /I EHilc E SENSE_VREF #1748
goto @B.Begin;
}
@@.End:

/I Tic B f ) SENSE_BIAS, fii Sense ADC #¢ il 1024
SENSE_BIAS = SENSE_VREF_Buf;
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» PFB190

5.16.3 HLZRMHH:

<@,

MIC A —Ff e b BE e e, AR 5 32 RSN A A K 75 S OB T30 Bk, MIC A6l B G /£ PWM
BRI IEA MGG RFE . I MIC ALK PWM A2, JREEAE PWM B i FET s AP AL BEAT SR A
(1) #ESAE PA3/PC2 TI#idyE Akl MIC.
(2) #ffE PWM IAHEEEAT MIC Al
(3) TR,

PA3 or PC2
or PWM

& > >3

|_IMIC sensing| [MIC sensing| [MIC sensing| |

: Avoid MIC sensing ': Allow MIC sensing

5.16.4 EHM: o eaFEHAN HRS)

PFB190 RPN Chni AN, HRS) SCFpnf —Mohn#isz B AR (0.5Q F] 1.5Q) . A
e (HRS) M TARJRIZE, Sense Bilkor I PAO = PA3 5l il 15 € FL Il 50mA AN Gl
NINRZL) o FEAMIR AL FEBE b oe P e — AN N, iZ R 2 RN R B EOR S, 5 Vm (1.2V)
HEAT 24y, 13 2B H LR Voo Vo ¥ pka it £ ADC BEEUY Sense iliE, JH1 ADC B B ZA5 5 .
RMS il & i 7T i CodeOption W&, =i/l A2 /Filid RMS_CR #if7as % 7 fLdt /TR E -

K120 : AhER ISR
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3 PFB190
'j PADAUK 8 AL MTP R M T R

9

(@,

HRS & AR

Vﬂ = Vm — Gain » Irms = R

V, _ ADC_Value
ADC_Vref 2n

ARSENA

Vo I P Ay P

524 1.2V. ADC_Vref Hi% 774 ADCRGC[2:1] fir
ADCRGC[2:1] = (BG_1V2,BG_2V2,BG_2V4,BG_2V68)

Vm

Gain &2 N x4

P TR AR, B E A7 A RMS_CR[5:0]4% il
AHVCE P T2 T

R e INFA 22 1 L FELAE

Irms

2n 52 ADC 438 %, ADC M Kr#i% )y 12BIT

ADC_Value | /& 12 i ADC REER%{H, H ADCRH[7:0] 1 ADCRL[7:4] 415

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

il

® EXFEMT, SMEBHHMAE R v 1Q
®  PNEREE I, ) ERHEY 50 mA
® sense gain N4

ADC VREF at 2.40V

e V,=12V—-4-50mA-1n0 =1.00V

S0 12bits ADC B 1.00V B 1.00V 1706
o its cout — 1LSB M -
4096
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PFB190
8 AL MTP BB Bl e |,

MIC 1 HRMS iy Sense_ADC #EHi(CZ41 T -

Il 3KHY Sense HI{E
void Get_Sense_Data(void)

{

I FEREE MIC £ 2 AT > FRESRE] PWM Eaths [ > 7 iE+2E MIC SRAEEEE -
I ---- PWM & w1 B P ARSESE R B S Ee -

// byte LPWMGOC_BUF = LPWMGOC;
Il byte LPWMG1C_BUF = LPWMG1C;

I1'$ LPWMGOC;
I1'$ LPWMG1C;

Byte tmp = SENSE_CR & 0b_0_11_0_0000;

if (tmp == 0b_0_10_0_0000)

$ ADCRGC BG, BG_2V4;
else

$ ADCRGC BG, BG_2V68;

I HRMS #Ei=

11 MIC f&E=,

$ ADCC Enable, Sense, Sense_Rdy; // #:# ADC &5 Sense i » Sense fHFFHAE

.delay 10;
AD_START = 1;
SENSE_CR.Start = 1;
while(!AD_DONE) {}

Il FER 5 ) » Z G ihi=2M
Il 2z ADC

Il Ez)) Sense ADC

Il %455 ADC I & 58 %

Il ---- PWM &'& v i PARSESL R 8 -
/l LPWMGOC = LPWMGOC_BUF;
/I LPWMG1C = LPWMG1C_BUF;

Sense Value$1 = ADCRH;

Sense_Value$0 = ADCRL;

Sense Value >>=5; /I ADC {H*F 11 k5=
SENSE_CR.Stop = 1; /I =1 Sense ADC
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PFB190
8 AL MTP BB Bl e |,

6. 10 FfFss
6.1 ACC B EZFEZE(flag), 10 Hilk= 0x00
AL | FIGE | B&I5 iR
7-4 - - e . EZMEH .
3 0 WS |OV (RHibrE) . BEHEE 1.
) 0 S AC (hiBhitfhikrd) o« AT, A% EN 1:
(MRS R FZIIMEIE E A 6L, QRyEEER, KT EAr.
; 0 S C Gifikrd) « AWAKMT, A REN1:
(MINEBF AL, (BRISHA AL BEALFR EIEZ A HEA AR &Y shift $54-520 .
0 0 WS | Z (B . WAEBEIRE N1, MEARBGZHIEE M ER 0, BB IEE.

6.2 HERRISEISESE (sp), 10 Hibk= 0x02

fr | BIsEE

BI5

R

7-0 -

/g

HER AT A an o DR AT HERRIREE, SUE AN DA HERR TR B . THVER O AL ZEHF 9 O
FEF TR 2 16 1o

6.3 IEIERXZER (clkmd), 10 Hitl= 0x03

e | BIseME | BT £
RGP (CLK)ikF:
2571 0, clkmd[3]=0 %1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5| 111 | /5 |01x: {RH 010: ILRC/16 ({jEL AN H)
100: f4F4 011: IHRC/32
101: {1F 100: IHRC/64
110: ILRC/4 110: fRE
111: ILRC (ZRil) 1x1: fAH
A ] e P A RC 1R a4 IRE
0/1: 1=HIEH .
3 0 s BB PE . XML ISR RRAL 7~ 5 (R Eh 7Y,
0/1: M0 /2% 1,
PIIBAGAI RC 12 a4 DIRE
2 1 B | oM EHUE
KA RC R 45 D Reds HIIS, & 11 D Re R I 4 O 1 o
1 1 S| BIMThEE. 01 (RS
0 0 /5 | 5] PAS/PRSTB Jfi. 0/1: PA5/PRSTB.
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. PFB190
1 papauk 8 fir MTP 78 H- B4 75

<@,

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

YIgeiE | IS iR

s | fERE Timer3 ik, 0/1: /R

5 | {HRE Timer2 k. 0/1: EH/EH.

/5 [fEEE PWMGO H . 0/1: 15H/EH.

s | R

s |fHEE ADC 1. 0/1: f&H/EH.

E |fHEE Timer16 #it . 0/1: 1=H/EH.

/5 |{ffe PBO/PA3/PB6 Hiiti. 0/1: fFH/EH-

o|l2|N|w|lr|la|lo| |

oO|jlo|lo|OoOo|lOoO|O|O| O

/5 | fHRE PAO/PB5/PAT . 0/1: f=H/EH.

6.5 ETEREEE (intrg), 10 Hilik= 0x05
tr |wmwE | wis ik

Timer3 {JPIBrER, AL iEIE E A IF RS % .

7 - 5
0/M1: AR /iR

6 ] g | Timer2 (R rh T R, e A B IF BT %
0/1: AR /iR

c ] g | PWMGO g R, e A A AL B E E

0/1: AER /15K

4 - W5 | R

.. | ADC IR, MR R A BRI P

3 - | s
0/1: AiFsR /iR

2 | gy | Timer1 MR, SEBTEhBEH B R E
0/1: AR /iR

1 ) e 51/ PBO/PA3/PB6 ) Ifrif sk, b2 Bk B AL JF R HE %
0/1: AR /iR

o | .| gy | 910 PAOPBSIPAT K, JtA B A

0M1: ANiFER [ ik
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6.6 Timer16 Z&|Z{E3% (¢16m), 10 Hiht= 0x06

B | BIMGME | BIS #iR

Timer16 I 4hik$%.

000: 1%

001: CLK (&R

010: f#F

7-5| 000 | B/E |011: %

100: IHRC

101: {#H

110: ILRC

111: PAO FFEIE CIMTEEIED

Timer16 i 04347 :
00: +1
4-3 | 00 | /5 [01: +4
10: +16
11: +64

HTRE R . M PTIE R PRAS A AR, TR WS R A
Timer16 1 8

Timer16 £ 9

Timer16 17 10

Timer16 £ 11

Timer16 fi7 12

Timer16 7 13

Timer16 17 14

Timer16 fi7 15

2-0| 000 | Bu5H

N OO o~ WODN -~ O

6.7 Il A THIZERIZEFFSE  (papl), 10 Huik= 0x08

br | VIgaiE | BRI iR

i M R ekiil R ¥ e b e Y e Sy B kil M e A = M S IV T
7-0| Ox00 | /5 |o/1: = /S
PAPL.4 } PAPL.6: {44

6.8 Uil B TAfEFfras (pbpl), 10 Hiht= 0x09
fir | WigeiE | 5 R

Ut 1 B iyl A A7 o IX U A A7 % 8 F R P ) b ity 11 A AR FH N PR 51
0M1: 1=HIEH-

7-0 | 0x00- | /5
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PFB190

®

]
6.9 Uil C TAERIZFFSS (pcpl), 10 k= 0x0A

<@,

B | BIMGME | BIS #iR

7 - - |k

B C il ey A7 av o X 07 A7 852 FORAZ I _E 4 i 1 A BESARRL 1951 1A -
0/1: f=H/EH

=

6-0 | 0x00 | #&/5

6.10 TR IRSESS (integs), 10 Hihk= 0x0c

fr | BI%GME | BI5 R

7-5| - | - e

Timer16 F Bk £
4 0 HRE 0. TR gy
1: N FRZE KR A by

PBO/PA3/PB6 ik +%: .
00: _TFHZANN B HRIE K Hh
3-2| 00 RE 101: EFHgsEkdibr

10: N R R bk

11: fRE

PAO/PB5/PAT7 Wi ik 4%«

00: b FHERAT B2l 3K Ho e
1-0| 00 H5 101: EFH&iE Rl

10: FPEGER W

1: ¥

6.11 IH A X2 AfERER 2R (padier), 10 Huilik= 0x0d

fr | WIgRfE | WIS R

RO A BN, CLBTIEIZE] B4 A AD SN R AR MR .. R REAA R, %] e
i Tl et 2> e 2

0/1: 1¥H / EH

PADIER.4 #il PADIER.6 A#fdiH .

7-0| Ox00 | RE

6.12 IR B ¥ A[ERESEEE (pbdier), 10 Hihlk= 0x0e

br | VIgaiE | BRI iR

Ja Hu 0 B kN, PABTIEiZ 5 B BC N AD fr N R A s . JEFREER RS, 1% 5] B
7-0| O0x00 | HE | BEIIREH WA
0/1: 154 1 A
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'j PADAUK 8 AL MTP R M T R

<@,

6.13 IS C ¥ AFEESEESE (pedier), 10 Hifik= OxOf
|| s iR

7 - - |[RH

JA MG C ey, UABTIEZ S M EC Y AD SN AR . SRR, %51 R
6-0| 0x00 | RS |MEZhAEHSHEE .
0/1: =/ / A H

H: HHREESHE 9.2 1.

6.14 IO A BEESF(pa), 10 kb= 0x10

fir | WIgEME | 5 ik

7-0| 0x00 | B/5 |HEFFRME T A,

6.15 I A #51EFSS  (pac), 10 Hihk= 0x11

fir | WIgEME | 5 ik

U T A P AT R . XL AEAE ] T2 X Port A %5t R 51 IS i A ASE 2 sl HR AR =
7-0 | Ox00 | /5 |0/1: %N [ %t
PAC.4 & PAC.6 F#t1d 1

6.16 JE1 A _LHIiZEEI577% (paph), 10 Hitk= 0x12

fr | ¥IgRfE | SIS R

WA AP AR A, XA A R ) R O A MRS . % ERThAE
DERTIN S RV

0/1: & HIEH

PAPH.4 & PAPH.6: 1#%¥

7-0 | 0x00 | #/%5

6.17 300 B ¥UEZ 5% (pb), 10 Huibk= 0x13

b | BIEGME | IS #iR

7-0 ] 0x00 | BU/'5 | %% /7 s i3 0 Bo

6.18 I B 417 (pbc), 10 Huilk= 0x14
Ar | IR | B&IB EiiD%)

Bl B I A AE G X LS A A AR IR E SO 11 B REAN AR 51 B i A A 2 it A
0/1: A / fth

7-0 | 0x00 | /5

©Copyright 2026, PADAUK Technology Co. Ltd Page 74 of 117 PDK-DS-PFB190-CN_V003 - Jan. 27, 2026




PADAUK
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8 AL MTP BB Bl e |,

6.19 I B _FAEHISF2=(pbph), 10 Hihlk= 0x15

Ao | ¥isefE | I8 i3
Ui 1 B R A A . X Se AR AR A8 F R B s O B REANHRL S % BB ThRE
7-0 | Ox00 | /5 |/ AR AR
01: 1=H | HH
6.20 I C BEESFSE (pc), 10 Hulk= 0x16
fr | Wil | BI5 iR
7 - | RE
6-0 | Ox00 | /5 |HEaFfrassgd C.
6.21 1K C ZHIFERE  (pcc), 10 Huht= 0x17
L | WIMRE | BB iR
7 - | RH
e |FE C EEHIT AR . IXELE AR AR AR E S B AN R 51 B A A AR e AR
6-0 | Ox00 | /5

0/1: #HiN [ Fi

6.22 %1 C _RIZEHISFEE (pcph), 10 Hitk= 0x18

fr

®I5

R

7

YIg6ME

/e

6-0

0x00

7

e/

I C _bh i A A as . X LA A7 e R ] By i 1 C &N RZ 51
01: =/ 1 BH

6.23 ADC #=#H|%F 2% (adcc), 10 Hihik= 0x20

Ao | ¥iseflE | 315 #iR
7 0 /5 | )5 ADC Thfig. 0/1: 58
ADC i gE R 42 il -
6 0 S | 5N 1 LR shi.
BF] “1” KU ADC DAL LF, OB TERK.
IWIEIEPE. LN 4 07 FRIESE AD HH NG5 -
0000: PBO/ADO,
0001: PB1/AD1,
5.2 | 0000 | s 0010: PB2/AD2,

0011: PB3/AD3,
0100: PB4/ADA4,
0101: PBS5/ADS5,
0110: PB6/ADSG,
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fr | BIsEME

®I5

#iR

0111:
1000:
1001:
1010:
1011:
1100:
1110:
1111:

Hopth:

PB7/AD7,
PA3/ADS,

3¢

’

PAO/AD10,

PC1/AD11,

PC2/AD12,

Sense

Bandgap Hi&EL 3/8*Vop

TR

B

0: kH ADC (% ADC #=fi] (IE# ADC #i=0)
1: Sense_Rdy (Sense ADC #z)

TRE

6.24 ADC HE&FF2RR (adcm), 10 Hiht= 0x21

L | #WIMEE | IS5 #iR
7-4 - - | (RE O
ADC e lside %«
000: CLK (R&GHEH + 1,
001: CLK (R&GHEH) + 2,
010: CLK (R&GHEH) + 4,
3-1| 000 | #/5 |011: CLK (R4mtsl) + 8,
100: CLK (R&GiHf4h) + 16,
101: CLK (R&GiHf4h) + 32,
110: CLK (RZiH4H) + 64,
111: CLK (R&m 4P + 128,
0 - - |[IRHE
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'j! PADAUK 8 fir MTP R & -l 7E

6.25 ADC A7 #%| % HF % (adcrgc), 10 Hhilik= 0x24

B | BIMGME | BIS

#iR

000: Vbb,
001: ADC Bandgap
He: R

7-5 | 000

P
i

X=AMLH Tk ADC s il 1A~

ADC B F i F%%:
4 0 A5 |0: Bandgap ZHi/E%
1: 3/8*Vpop

3 | - | - |m&w

ADC Vref k% Bandgap
00: 1.2V

2-1 00 HE5 101: 2.2V

10: 2.4V

11: 2.68V

0 - - |fRE. 1H5 0,

6.26 ADC Hir45 R &3 (adcrh), 10 Hihk= 0x22

fr [ | w5 o
so| L | g |8 RRGLH AD FRERNITA] L. SRR T GURERTHIE ADC Hef N
"7 |mss.

6.27 ADC RN RFFR (aderl), 10 Hilk= 0x23

fr | WIeefE | BI5 R
7-4 - HBE X 4 A Hif7 2 ADC #44t 10 67[3:0].
3-0 - - |[fRH
6.28 W FLE2E (misc), 10 Hiht= 0x26
Ao | ¥iseflE | 315 iR
7-6 - - |RE. GREA 0, DURASKHEAE) S
PR R T B o

5 0 H5 0. IEH MR, MaEE AN 3000 4 ILRC Wb E B R H T Hug B s

1: PRIEMEE. MREER RN 45 4> ILRC I8 3

{fif% VDD/2 LCD bias HiJE/ERk4e.
0/1: 1EH/ JE (ICE RREsSLhf #545)

4 0 R
% Code Option Ai%#% LCD #iti, {H MISC.4 %A ¥ N 1, WIE IC LIl Tk VDD/2
bias, {H{jELAWIETTLL, JAEFAIEA A o

3 - - | fRE.
B T Abc

5 0 e 1% H LVR IhEE

0/1: Jri/ 1=H
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PFB190
8 AL MTP BB Bl e |,

BIsBME

®I5

#iR

00

P
i

G 1A I BB B B ] 35 5 «
00: 8k ILRC 4 & #

01: 16k ILRC &
10: 64k ILRC B4 i 11
11: 256k ILRC % & 1

6.29 Timer2 Z=H| 7% (tm2c), 10 Hilk= 0x28

fir

VIgE{E

5

R

0000

/s

Timer2 B 8hJRER:

0000:
0001:
0010:
0011:
0100:
0101:
1000:
1001:
1010:
1011:
110X:
Hoph:

5 H

CLK (R&i 4
IHRC or IHRC *2 (H code option TMx_ source ¥ )
N

ILRC

NILRC

PAO (EFHWD
~PAO (D
PBO (LA
~PBO C(FF&EAD
N

N

ER: 7 ICE #:X H IHRC Bk Dy Timer2 g g3 #, 24 ICE {5 IR, I B 5E I & (i
FEAMELE, ER SRR ST

00

Timer2 %tk $%
00: 15
01: PB2
10: PA3
11: PB4

Timer2 =0k
0: FIE
1. PWM

Ja F Timer2 A4
0: 15H
1: A
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1 papauk 8 B MTP ZL2 4l 95 o

6.30 Timer2 % ER% (tm2ct), 10 Hbik= 0x29

Br | WimeiE | WS P
7-0 | Ox00 | /5 |Timer2 El#34[7:0].

6.31 Timer2 7} iar /795 (tm2s), 10 Hihik= 0x2A
Br | WimeiE | WS P

PWM 43 #F ik £ o
7 0 5 0. 8 fir

1: 6 fsi# 7 2 (1 code option TMx_Bit ¥t5€)

Timer2 i 88540

00: =+ 1
6-5 00 AR5 101: +~ 4
10: — 16
11: +— 64

4 -0 | 00000 5 | Timer2 B 8h 7 4k .

6.32 Timer2 [LFREFE (tm2b), 10 Hiht= 0x2B

AL | WIMBME | IS iR
7-0| 0x00 | HE |Timer2 LIRZ178%.

6.33 Timer3 #%E#HIEFF25(tm3c), 10 Hiht= 0x2C
A | HIERlE | BB i34

Timer3 B &k,
0000: f&H
0001: CLK (&R%r4h)

0011: f#¥

0100: ILRC

7-4 | 0000 | /5 [0101: NILRC

1000: PAO (_LTHI)
1001: ~PAO ( FR&EW)
1010: PBO (7R
1011: ~PBO (R
110X: 1

HoAh: fREE

0010: IHRC or IHRC *2 (H code option TMx_ source &)

Timer3 fir HiLt .
00: 15
3-2 00 /5 |01: PB5
10: PB6
11: PB7
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® .
-
1 papauk 8 B MTP %18 F- 2 75 i
AL | WI%GME | &5 #R
Timer3 #Ex0E#E.
1 0 WS |0 AR
1: PWM #is{
o | JAH Timer3 S tfr -
O 1 O TR o A
6.34 Timer3 iF &2 (tm3ct), 10 Hihk= 0x2D
b [wuetE | s g
7-0 | Ox00 | /5 | Timer3 @ #3H[7:0].
6.35 Timer3 B E 735 (tm3s), 10 Hikk= 0x2E
L | #WIMEE | IS5 #iR
PWM 73 # 2k 4%
7 0 HE 0. 811
1: 6 hek# 7 42 (i code option TMx_Bit ¥ 5E)
Timer3 I8 43 Hii 4% o
00: =+ 1
6-5| 00 RE |01: +~ 4
10: + 16
11: + 64
4-0 (00000 | RE |Timer3 m4hsr4iise,

6.36 Timer3 L[R&F772%(tm3b), 10 Hbht= 0x2F

fr

YIg6ME

®I5

R

7 -

0

0x00

=

Ry

Timer3 FRRZF174s.

6.37 FLEEEGIGISEE (chg_ctrl), 10 #Hilk= 0x32

fir

BIgeiE

iR

7

®I5

fRE

00

7E R LR
00: 145mA
00: 250mA
00: 375mA
00: 500mA

TRE
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'j! PADAUK 8 fir MTP R & -l 7E

6.38 75 HaHfEIE] S 7758 (chg,_vbat), 10 Huht= 0x33

B | BIMGME | BIS #iR

7E L HL R A
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] - - |

6.39 ZHEHEESHEE (chgs), 10 Hilk= 0x34

]
fr | WIsA{E | B

N

ik

%

FLIH R RS
0/1: HIHBARTEH / FEi.

7 -

P
S

FIGER Sav
0/1: IEHHE/7E A,

()]
P
S

5 | - | - |mm

Vee HEEFPREGTB RO, W AT AW Voo FTRHURE.
1: Vcec < Vear

0: Vcc > Vear

N
P
S

FEH B E R AL
1. IEEFEH. Vee K, FoHLES KM,
0: Vecc IEH.

w
P
S

R AR A GREZIRT 90° ©)
B0 7 s iR AR, B 17 IR .

N
Pl
SEi

LR AR AL GREEIRT 140° C)
B “0 7 st pRT, BREC 17 WIER .

o
Pl
SEi

0/1: VCC &b FREZIRSIETIERRE .
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PFB190
8 AL MTP BB Bl e |,

6.40 FEEEELIEHIZFFES (chg_opr), 10 Hilt= 0x35

BIsBME

®I5

#iR

1

R

d

JR AR ThRERL . 0/1: ZEF/E .

1

3¢

1

TR

1

P
i

OVP Djgd il
0/1: X/ JF

0

P
i

R, HABEE 0.

TRE

A1 BN TS (sense_cr), 10 Hiht= 0x37

QAL

®5

ik

0

B

0/1: e ZHIAM

01

TN B

00: MIC HLARM (MCS)
01: R

10: RPN (HRS)
11: fRE

0/1: BEMIheElE1IL/EEN,

(73:]

TR ERVEITR] BRSNS (X2)
0: x1
1: X2

(73

42 KIIHRESFEE (sense_bias), 10 Hitk= 0x38

BIg6ME

®I5

#iR

01

%5

V2, MCS #5221 BN e B FA S o
00: BEﬁ/J\
1M1: &K

(FHR)

0x20

V1, MCS #5528 1) SN i B LR o . (T3
00_0000: #/h
M _1111: gk

6.43 RMS | &7 2%(rms_cr), 10 Hiht= 0x39

fir

BIgeiE

®I5

iR

7

5

0/1: RMS i#iEik# PAO/PA3

6-0

(35
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Y
R
<@,

6.44 PWMGO #=H| 5%  (pwmgOc), 10 Hilik= 0x40

Ao | ¥isefE | I8 i3
7 - - |[IRHE
6 - Hig |PWMGO 4= il s HUIR S
5 0 e PWMGS iﬁﬁtﬂ
0/1: Lz | xAH
PWMGO #i th i
4 0 /5 |0: PWMGO %t
1: (PWMGO » PWMG1) | (PWMGO | PWMG1) (by pwmg0c.0)
PWMGO % Hi iy 1%

000: PWMGO it 5% 4]
001: PWMGO %t % PB5
3-1| 000 | /5 |010: PWMGO #it %l PC2
011: PWMGO #ith # PAO
100: PWMGO %t 3 PB4
He: R

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

6.45 PWMG 8 87728 (pwmgclk), 10 H#ihil= 0x41

fr | ¥IgRfE | SIS R

PWMG <H/FTIF
7 0 HE 0. PWMG .
1. PWMG #TH.

PWMG & i 73 4t
000: =1

001: =2

010: =4

011: +8

100: +16

101: +32

110: +64

111: =128

6-4 | 000

pinl
i

3-1| - - |t

PWMG B 8434 .
0 0 5 10: RGH 5P,
1: IHRC or IHRC*2 (H code option: PWM_Source 7€)
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PFB190

8 AL MTP BB Bl e |,

6.46 PWMGO 5= WAL #7728 (pwmgOdth), 10 Hbihk= 0x42

PIgBME | R/

#iR

o |
|G

PWMGO 47 LA bit[10:3].

N

N

6.47 PWMGO 5 ZF KA EF 73 (pwmgO0dtl), 10 Hihk= 0x43

b | VisaiE | BEI5 R
7-5| - RS |PWMGO 75 LU fE bit [2:0].
4-0 - |RHE

HER: WS N PWMGO Duty Value %174y, SA/5HS5 AN PWMGO Duty_Value {7 #1748 .

6.48 PWMG ¥ LIRS AL & 7788 (pwmgcubh ), 10 Hihk= 0x44
fr | BisetE | w5 ik
7-0 H'5  |PWMGO LRZ7% Bit[10:3].

6.49 PWMG H¥( LRI 72% (pwmgcubl ), 10 Hilk= 0x45
fr | Wikt | 15 L)
7-6 H5  |PWMGO LR7F /74 Bit[2:1].
5-0 - |4RHE

6.50 PWMG1 #8772 (pwmgTc), 10 Hilik= 0x46

IgetE | IS

R

[NE

PWMG1 A plds i R

WP PWMGT % i A 45 R 15 Sk«
0/1: ZZl | Al

PWMGH1 #iHik .
0: PWMG1.
1. PWMG2.

PWMG1 i 3% $%:

000: PWMG1 At
001: PWMG1 #iti%| PB6
010: PWMG1 #ithi#| PC3
011: f*HE

100: PWMGH1 #iii#| PB7
He: RE

000 | /%5

[N

©Copyright 2026, PADAUK Technology Co. Ltd Page 84 of 117

PDK-DS-PFB190-CN_V003 — Jan. 27, 2026




[ PFB190
1 papauk 8 B MTP ZL2 4l 95 o

6.51 PWMG1 5 2 WAL %5 77288 (powmg1dth), 10 #ilik= 0x47

Br | BIEGME | #iR

o |
|G

7-0 | 0x00 PWMG1 (% Mt £7[10:3].

N

N

6.52 PWMG1 5 = WKL HFF72S (pwmg1dtl), 10 Hihk= 0x48

br | brsgdE | SIS ik
7-5| 000 | A5 |PWMGT h#tuft. f7[2:0].
4-0 | - - |[RE

HEE: WS N PWMGT Duty_Value 775 /78%, ASEH SN PWMG1T Duty_Value il #5745

6.53 PWMG2 #8772 (pwmg2c), 10 Hilik= 0x49
L | WIMRE | BB #ik

7 - - R ¥

Hi |PWMG2 R ss i R as.

B PWMG2 FO%H 45 R 5 el vk

> O VS 0 s =
PWMG2 it ik#%.
4 0 /5 |0: PWMG2
1: PWMG2/2

PWMG2 % th iy 1 4%
000: PWMG2 A#ith.
001: PWMG2 %t %] PB3
3-1| 000 | /5 [010: PWMG2 #iHti#| PCO
011: PWMG2 #iHi 5] PA3
100: PWMG2 #iHi 5] PB2
He: R

= = = =

0 - - |[RH

6.54 PWMG2 | 8175 (pwmg2dth), 10 Hiht= 0x4E

n

Ar | BI%EME | BI5 EiiD%)
7-0| 0x00 | HE |PWMG2 di%stufti. £7[10:3].

drl

6.55 PWMG2 5 FLLKAL BT 748 (pwmg2dtl), 10 Hihk= 0x4F

tr [wmmE | ws ik
7-5| 000 AE |PWMG2 57 E. £7[2:0].
4-0] - - |

HE: LPWMG2 525 LR 217 28 (E LA S 7E LPWMG2 525 LU S 27 A7 8% 2 i
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!'* PFB190
'jS PADAUK 8 AL MTP BB F R

"e b

ACC Zihn#e (Accumulator 1455 )

a Zn#s (Accumulator ZEFE 7 B IARERF )
sp W4t

flag ACC i arfras

I AIE e/
& 2y

I U
- 222

A Sk

+ m

— I

~ AR GE2ARAML 1 4M0
g (2 AN
ov M (2 AR GEIE S R YO D

-l

z T (WRFSHETTRIENLSERZ 0, XA RER 1D

A7 (Carry)

(ELFFSHOS A, 45 R Ahnidkrs A A sk 75 B850 D

i B A7 AR 5 (Auxiliary Carry)

(WPRAE ALU s AR P IRAL 39 7 A b AL, W ALHEE N 1. )
M.n HRAWF-HkfERHE 0~0x3F (0~63) WA E
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1 papauk 8 fir MTP 2 A M 75

7.1 HEEEEEES

mov  a, | 5 B 508 B B
Fltn: mov  a, OxOf;
&8, a < 0fh;

ZmabrEb: Z: IA%], C:. [A%], AC: [A%], 0OV: [4%]
mov M, a R B th N4 27154

#l: mov MEM, a;

é:él:%: MEM < a

ZmatrEf: Z: A%, C:. [A%], AC: [A%], 0OV: [4%]
mov  a,M B HHE A7 M2 2 2 s

Hltn: mov a, MEM ;

£ a ~ MEM; 4 MEM NZER, rEfL Z SEN.

SRR Z: [Zim)] ,  C: [A%], AC: [A%], OoV: [A%]
mov  a,10 | Bzl 10 2 R g

#4n: mov a, pa;

2. a < pa; Y pa NEW, brEALZ 2HEN.

ZwmabrEs: Z: [Zml, C: [A%], AC: [A%E], O0OV: [A4]
mov 10, a | Bah¥dkEh R gt 0.

Bl4n: mov  pb, a;

g5R. pb — a

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

Bl4n:  mov  MEM, a;

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

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

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

nmov a, M | ¥ RAM [ fiiZ 5 (2 #MD) N Bn#s
Hl:  mov a, MEM ;

g5 a — TMEM,; Flag Z is set when TMEM is zero.
SrgmbrdEAr: 2o [=Zsm] .,  C: A%l , AC: [A%], OoV: [A4A%]
N 451 <

mov a, Oxf5 ;

mov ram9, a ; /I ram9 is 0xf5

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

ldtabh index | i@idfd ] index 1EA OTP bk FE 5 (¥ = 7 A7 HE AR TP A7 it i 28 RN o I BRMERE 2T 152 .
#il4n: Idtabh index;

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

ZmbrEs: [Nl Z [NJC  [NJ AC  [NJ ov

N7 FH A«

word ROMptr ; /I & RAM HLTiI 7 B $5 4%
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mov a, la@TableA;  // %4515 ROM HLH ) TableA (LSB)
mov Ib@ROMptr, a; /I frRfFE%H45 RAM(LSB)

mov a, ha@TableA; // #&%H4EM ROM HL[Hif#) TableA (MSB)
mov hb@ROMptr, a; /I {RfEIEEF % 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 £ PIRALAF R T AE 2 25 R nds . XIRETRZ 2T a2 .
Wltn:  Idtabl index;

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

ZimbrEfr: [Nl Z [NJC  [N]J AC  [NJ ov

I 451 -
word ROMptr ; I £ RAM HLTi 7 B F8 £t
mov a, la@TableA; // f&%t4E1H ROM HL[fif#) TableA (LSB)
mov Ib@ROMptr, a; /I {rRfEiE%H45 RAM (LSB)
mov a, ha@TableA; // fa%h+&1 ROM H i ¥ TableA (MSB)
mov hb@ROMptr, a; /| {#f£#8%H4 RAM (MSB)
Idtabl ROMptr ; Il 174i# TableA LSB %5 ACC (ACC=0x34)

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

Idt16  word

¥ Timer16 1¥] 16 A7 1155 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 JBH Timer16

set0 t16m.5 ; /I 1% Timer16

Idt16 T16val ; /I ¥ Timer16 1) 16 A7t HAE & #) 3] RAM T16val
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stt16 word B AE word B 16 2 RAM & 1 3] Timer16.

.  stt16  word;

459.  16-bit timer — word

ZRembrES: Z: [A%], C: [A%], AC: [A4E], OV: [A474]

S «

word T16val ; /I & X— RAM word

mov a, 0x34 ;

mov lb@T16val, a; // ¥ 0x34 #F| T16val (LSB)

mov a, 0x12;

mov hb@T16val, a; // # 0x12 %] T16val (MSB)

stt16 T16val ; /I Timer16 #J454k 0x1234
xch M Engs S RAM 2838 e 0 4 .

ity xch MEM;

Zi%. MEM < a,a — MEM

ZmbsES: Z: [AE], C: [A%], AC: [A%), OoV: [A%]

popaf W HERR TR BT 48 58 B AR A 25 (0 250808 [0 4% 31 B Ss AR BRSS9

. popaf;

ZE: sp < sp-2

{Flag, ACC} < [sp];

Zmbs &S Zo [=Zsgm)] ,  C. [=#m] , AC: [%Zigm] , OV: [%mn)
idxm a, index | fIHZETI1E N RAM [k IE5 RAM 8 St RN 2 Znds . B 75 42 2T B [EHATIX—F5 4.
Bl4n:  idxm a, index;

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

Zwmibs &S 2o (A%, C: [A%], AC: [A%Z)], OoV: [A%E]

IS4 <
word RAMIndex ; Il 3 X —1> RAM 84t
mov a, Ox5B ; Il F& e Fa %t bk (LSB)
mov Ib@RAMIndex, a; // ¥fa% 17 %] RAM(LSB)
mov a, 0x00 ; Il ¥ ETREH by 0x00 (MSB), #£ PFS123 4 0
mov hb@RAMIndex, a; // #8447 %] RAM (MSB)
idxm a, RAMIndex ; Il % RAM Huliky Ox5B B EdE B E N Bnds

ldxm index, a | {1 ZZ5]1{F N RAM bt 364 RAM ISR S BOFEN B 2 hngs . © & 2 2T IR #HUTX —1E4 .
Wltn:  idxm a, index;

. a < [index], index /& word & X .
SRR EL . Z: [A%],  C: [A%Z], AC: [A%E], OoV: [A4]
N FH YA«

word RAMIndex ; Il €L —~ RAM {54t
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mov a, 0x5B ; I FaEfaE sk (LSB)

mov Ib@RAMIndex, a; // Ffe%kH 475 RAM (LSB)
mov a, 0x00 ; Il 48 5E T HikE )y 0x00 (MSB), 4%k 0
mov hb@RAMIndex, a ; // #4584 47%] RAM (MSB)
mov a, 0xA5;
idxm RAMIndex, a ; I/ OxA5 £\ RAM Hihit >y 0x5B
pushaf W BN AR A AR Z RS B A7 25 0 B8 A7 B HEAR TR B4 € I HERR A7 1 45

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

sp < sp+2;

LM bRENA:  Z: [A%E], C: [A4&], AC: [A%], oV: [414]

I A :

.romadr 0x10 ; I AT AR 45 FE P N bk
pushaf ; 11 ¥ BN 48 AR AR E HIR S 25 A7 2% 1 TR B HEAR A7 fif 2%
11 HR W AR 45 R 7
I AR5 7
popaf ; 11 Y HERRATAit 78 1) BB A7 21 ZUM B8 A B AR RS A7 48
reti;

7.2 BHEEEEES
add a,l P EDEE S RN AR, ARG 0SS RN B .
Fltn.  add a, OxOf;
. a < a+0fh
SrgmbrEls: Z: [=gm) ,  C. [=sgm)] , AC: [%#W)] , OV: [3Zin]
add a,M o RAM 5 RN AE00, SRJEHE4E RN Bons .
4.  add a, MEM;
. a <~ a+MEM

RS Z: [RZEmW] , C:. [%=FmW], AC: [%fml] , OV: [%m]
add M,a s RAM 5 ZnasAiin, R JRIEL RN RAM.

win. add MEM, a;

Zi%: MEM < a+MEM

SR AREL . Z: [=Rm) ,  C. [=m], AC: [=®m], OV: [%Zim]
addc a, M 4 RAM. ZmEs LU AR N, SR Es R RInds .

#. adde a, MEM;

i a < a+MEM+C

SR bREL . Z: [=Rm) ,  C. [=m], AC: [=m], OV: [%Zim]
addc M, a ¥ RAM.  Zm#s DL AR N, AR5 445 RN RAM.

#. adde MEM, a;

gi. MEM < a+MEM+C

SEMPbEN: Z: [%FmW] , C. [=Fml, AC: [ZFm] ., OV: [XHNi]
addc a K Fonas SR, AR5 IEEE RN RN .

fltn: addec a;
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Z#R. a <~ a+C

ZrombrEls: Z: [=m) ,  C. [%sgm)] ,  AC: [%#W)] , OV: [3Zin]
addc M # RAM S5 AEIN, RS54 RN RAM,

. addc MEM;

R, MEM < MEM +C

SZrombrEls: Z: [=m) ,  C. [%sgm)] ,  AC: [%#W)] , OV: [

nadd a, M ¥ 2 hn8% H OB (2 AMD) SRAMARN, ARG S RIN Bnds.

%l nadd a, MEM;

ZR: a — Ta+MEM

SR AREL: Z: [%Zgm) ,  C. [=gm] , AC: [=Zm] , OV: [%m]
nadd M, a HRAMIF G Z 5 (24MD) 5 B nagtEin, SR EHE4 R A RAM.

Fltn: nadd MEM, a;

ZE R MEM < TMEM+ a

ZEMPbEL: Z. [ZFmW] , C. [Z¥m] , AC: [%EWil , OV: [X#i]
sub  a,l FINEREL RV, SR IEEE RN R INEs -

Bl4n:  sub  a, OxOf;

i, a < a-0fh(a+[2" scomplement of Ofh])

Wb ES: Z: [Z#gml, C. [Zgm]l, AC: [=Z#gm], OV: [ZEm]
sub a,M FINEk RAM, SR 54045 BB RN .

Billn:  sub  a, MEM;

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

ZRWAR SN Z: [%%m]) ,  C. [=¥ml , AC: [%2%m], OV: [%ZEi]
addc a B Bnas S AN, AR AL BN RN g.

#ltn: addec a;

8. a <— a+C

TR EN: Z: [%Zwml , C. [%=Zgml, AC: [%Zgm]l, OV: [%m]
subc a,M Z N2k RAM, BEREIEAL, RG0S RN Bhngs.

Blhn:  subc  a, MEM;

8. a <~ a - MEM-C

TR EN: Z: [%Zeml , C. [%=Zgml], AC: [%Zgm]l, OV: [%Zm]
subc M, a RAM Uik 2028, RGN, SRIEHELE RN RAM,

Blhn.  subc  MEM, a;

Zi%:. MEM < MEM - a-C

ZRmPbsES: Z: [=Zgm], C. [=Zgm]l, AC: [=Zgm], OV: [ZEm]
subc a RN, SR SEHAE RN R s

. subc a;

éﬁ : a<a-C

SRembrEls: Z: =), C. [=sgm)] ,  AC: [%#W] , OV: [3Zin]
subc M RAM JgidEAr, SR a4 R RAM.

. subc  MEM;
8. MEM < MEM-C

ZRWEIkREN: Z: [=m] , C. [=m], AC: [=Em], OV: [%=mn]
inc M RAM i1 1.

flin: inc  MEM;
8. MEM <~ MEM +1
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ZRMPbREA: Z: [=gm] , C: [=fm), AC: [=m], OV: [l
dec M RAM % 1.

. dec  MEM;
8. MEM < MEM-1

ZEMEIbREA: Z: [=Fm] , C:. [=¥mw] , AC: [=Em], OV: [x=%Em]
clear M E% RAM 4 0.

.  clear MEM;

8. MEM < 0

R EN: Z: [AZE], C: [TAE], AC: [A%], OV: [4A%]
mul FeykiaH, BAT 8x8 LT THRILIEH .

Bltn:  mul

ZH.  {MulRH,ACC} — ACC * MulOp

ZRmbrEL: NI Z [INJ C [NJ AC  [NJ oV

G A«
mov a, Ox5a ;
mov mulop, a ;
mov a, Oxa5 ;
mul /I Ox5A * 0xA5 = 3A02 (mulrh + ACC)
mov ram0, a; /I LSB, ram0=0x02
mov a, mulrh ; /I MSB, ACC=0X3A

7.3 BABERES
sr a R AR, 27 BAENRO.
Bln: sr a;
8. a(0,b7,b6,b5,04,b3,b2,b1) ~ a (b7,b6,b5,04,b3,b2,b1,b0), C — a(bO)
SRS Z: AL, C. [xfml, AC: [A%F], OoV: [4%]
src  a Rhndsmnia, 7 AR EA .
Blhn: src a;
4% a(c,b7,b6,b5,b4,03,b2,b1) — a (b7,b6,b5,b4,b3,02,b1,b0), C — a(b0)
ZRmPbsES . Z: [A%),  C. [=Z#m], AC: [A%], OV: [4A%]
sr M RAM 6 E#, A2 7 BAMEN 0.
. sr MEM;
2R MEM(0,b7,b6,b5,b4,03,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(bO)
bR ES: Z: [A%), C: [=Z#m], AC: [A%], OV: [4A%]
src. M RAM MIhiti#s, hr 7 # NREALFR AL
. sre MEM;
zEl.  MEM(c,b7,b6,b5,b4,b3,62,b1) ~ MEM (b7,b6,b5,b4,03,b2,b1,b0), C ~ MEM(b0)
MR Es: Z: [AE]), C. [Z#m], AC: [A%], OV: [A%]
sl a FNARAr e %, AL 0 BAMEN 0.
Bln: sl a;
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4. a (b6,b5,bd,b3,b2,b1,60,0) — a (b7,b6,b5,b4,b3,b2,b1,b0), C ~ a (b7)
ZmbsEA: Z: T4,  C: [%=Zm] , AC: [A%&], oV: [A4]

slc a RN, £ 0 N bR EAL
. sl a;
7. a (b6,b5,b4,b3,02,b1,b0,c) ~ a (b7,b6,b5,b4,b3,b2,b1,60), C ~ a(b7)
SRR ES: Z: [A%], C. [=#m], AC: [AEL], OoV: [A4]
sl M RAM HIhi A%, A2 0 BBAE N 0.
Bilt: sl MEM;
. MEM (b6,b5,b4,b3,b2,b1,00,0) —~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(b7)
TR EA: Z: [AR],  C. [=sgm], AC: [A%E], OV: [4%]
sic M RAM N AR, A 0 BB NIEALAR A7 .
Bltn: sl MEM ;
ZE.  MEM (b6,b5,b4,b3,b2,b1,60,C) ~ MEM (b7,b6,b5,b4,03,b2,b1,b0), C —~ MEM (b7)
ZmbsEs: Z: [A%], C. [=sgm], AC: [A%E], OV: [4%]
swap a FIMERIm 4 AL 51K 4 A7 B

Hlhn: swap a;
ZR:  a(b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0)
ZReMAR SN Z: [A%],  C: [TA%E], AC: [A%&], OoV: [4A%]

7.4 BHEIEERESL

and a,l SNBSS E B AT AND, ARG 045 BARAE S 208 .

ltn: and  a, OxOf ;

8. a — a&0fh

ZRMbREL: 2o [=Em], C:. [A%], AC: [A%], O0OV: [F4]
and a,M ZUNEE A RAM AT 124 AND, SR 59045 SR 3 2 se .

Bt and a, RAM10 ;

ZH. a < a&RAM10

MG 2o [=Em], C. [A%ZE], AC: [A%Z], O0OV: [F4E]
and M, a N4 A RAM $UT 1848 AND, #5455 1747 3] RAM.

Wi. and MEM, a;

4. MEM < a & MEM

ZReMbsEN: Z: [=Zm] , C: [A&], AC: [A%], OV: [A44]
or al ZnE S B EE AT 2 OR, REHEL RIRGF R R ngs.

#lin: or a, OXOf ;

4. a < a|o0fh

MR EN: Z: [=Zm] , C: [A%], AC: [A%], OV: [A4]
or aM 2241 RAM #4732 % OR, 4RJE1045 BARLEH) 2 hn8s .

Bl: or a, MEM ;

%M. a < a|MEM

WSS Z: [=m] ,  C. [A], AC: [A%], OV: [A4]
or Ma SIS FISL BB AT 24 AND, SR 5045 AR B 2 hnss.
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fFl4n: and  a, OxOf ;
4. a < a&0fh
SRR EN . Z: [%%mw] , C: [A%Z], AC: [A4A%], OoV: [A4%]

xor a,l| Zngs ST RN EE AT 2 XOR, ARG RIFES BN,
.  xor a, OxOf ;
4. a < ar0fh

ZRWbREN: Z: [=ZEm], C: [A%], AC: [A4], OV: [4%]
xor 10, a ZNARA 10 FFAERHATIZ 4 XOR, RIBLRIEF] 10 F1E5.

Bltn:  xor pa,a;

4i: pa < a’pa; /lpasportA TR

ZmbsEs: Z: [A%], C: [A%], AC: [AE], OV: [A%]
xor a,M ZUNEEA RAM #4732 % XOR, SRJGHE45 RAREE 2 ngs.

Fltn:  xor a, MEM;

i, a < a”RAM10

SRR ES . Z: [Z#m] ,  C: [A%E], AC: [AEZ], OV: [A4]

xor M, a ENEEF RAM 4T85 XOR, #RJ5HE4 BIEFE RAM.
Blan:  xor MEM, a;
5. MEM < aMEM

RIS ES:  Z: IREwW),  C. [A%Z], AC:. [A%E], O0oV: [4A%]

7.5 hisHEKIKS

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

Zmpbs &S Z: [A%), C: [A%], AC: [A%], OV: [A4]
set1 10.n 1O AL N 7 5 AT
fitn. set! pb.5;
iR PB5=1
SRR g Z: [AE], C: [A%], AC: [A%E], 0OV: [44]
swapc 10.n 10 MA. N 5 C {7 Fffe.,
. swapc  10.0;
g IR C < 10.0,I0.0 < C
4 10.0 hathum i, #Efr C #fE4 10.0;
210.0 AL, 10.0 Bl C;
s [AE] 2 [%Z#m] ¢ [A%&] AC  [4A%] oV
NG 1 GRS D

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

set0 flag.1; /I C=0
swapc  pa.0; Il 3% C % PAO  (fi#fE) , PA.0=0
set1 flag.1; /I C=1
swapc  pa.0; Il % C % PA.O  (fi#EfE) , PA.0=1
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set0 pac.0 ; Il %E PA.O 1E NI
swapc  pa.0; I 52 PA.O [P{E%S C (fir#fF)
src a; Il 42 C #4714 ACC HIfL 7
swapc  pa.0; Il ¥: PA.O % C CRLEE(ED
src a; Il e C BArgy ACC 6L 7, E—A PA.O HIMEZ: ACC HIfz 6

set0 M.n RAM K47 N ¥4 0.
Bltn: set0 MEM.5;
i, MEM{Z5 M0

R EN:  Z:

[ A2

C: [A%Z]l, AC:. [A%Z], OV: [4A%]

set! M.n RAM HI47 N %K 1.
Fltn: sett MEM.5;
i, MEM 45 41

R EN:  Z:

[ A2,

C: [A%Zl, AC:. [A%Z], O0V: [4A%]

7.6 FHEREEES

cegsn a, | P Bongs 5oL EDEGE, W R FE R, BBk N — 4. WEMHNAEL (@ <~ a- )i
flfn:  ceqsn  a, Ox55;
inc MEM ;
goto error ;
5. 4N a=0x55, then “goto error” ; %I, “inc MEM” .
MRS Z: [=Zm) ,  C. [=Zgm], AC: [Zgm], OV: [ZEm]
cegsn a,M B A5 RAM, W2 E R, BBk F—H 4. EMEs (@ < a- M)A
Blhn: ceqsn  a, MEM;
i, i a=MEM, Bkt T4

MR AN Z: [RFgm] ,  C. [RFm] ,

AC: [35m] , OV: [35m]

cneqsn a, M | Lvig Bmes i RAM 1, WS AAHSE Bk~ — %45 4.
4. cneqsn  a, MEM:
8. R a=MEM, B3|~ —%384

SRR ES:  Z: [RFgm)] ,  C. [3Fm] ,

WSS @ ~ a- M)A

AC: [35m] , OV: [35m]

cneqsn a, |/ FoAst N2 AN RIEAE, W R A SRRk 2 R — %6 4.
%ln: cneqsn  a,0x55 ;
inc MEM ;
goto error;

R, i a#0x55, A5  “goto error” ; T,

mENES@ < a-l)

“inc MEM” .
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ZsmbrEN: Z: [%Zxm] , C. [=Zgm] , AC: [=Zzml] , OV: [l
tosn 10.n WHE 10 B2 0, Bhid F—1 84 .

. tosn  pa.5;

i WH PA5 20, Bhid N1 484

s Es: Z: [A%], C: [A%], AC: [A%], O0OV: [44]
t1sn 10.n W10 g EfE 1, Bt v — 14,

Bltn:  tisn  pa5;

i WH PAS 21, Bhid R —1M4E4

Wb Es: Z: [A%), C. [A%], AC: [A%], OV: [A4]
tOsn  M.n R RAM A2 0, Bhid F—4ME4.

Blhn:  tosn MEM.5 ;

ZE3: S MEM KL 5 52 0, Bkt F—1M 454

Wb Es: Z: [A%]), C. [A%], AC: [A%], OV: [A4]
tfsn M.n W RAM #8521, Bhid F—4ME4.

Fltn:  tisn MEM.5;

ZER: S MEM BIAL 5 2 1, Bkt R —AME4 .

ZmbsEs: Z: [A%], C: [A%], AC: [AE], OV: [4A%]
izsn a Fngn 1, HRM#FSHEL 0, Bhid T —MES.

Bltm:  izsn  a;

gill: a < a+1, #a=0, B F 1ML

ZmbsEA . Z: =), C. [=Zggm)], AC: [%Zgm], OV: [Zm]

7.7 ZGERIEES
call label BRECR T, Hihk AT DU 43 25 18] ()4 — Hiudik .
ltn:  call  function1;
5. [sp] <« pc+1
pc < function1
sp < spt+2
ZRMAREN: Z: [A%], C: [A%E], AC: [A%E], OV: [4H%E]
goto label R L hE, bk BT DU 4 A A (AT — Rk
.  goto  error;
gE5. BkF error FFAkLEHAT R
ZrembrEls: 2o [A%], C:. [A%], AC: [A%], OV: [A%]
ret | PTG E i 2 R nds, AREIRE.
flhn:  ret 0x55;
i3 A < 55h

ret;
AR Es: Z: [AE], C: [A], AC: [A%E], 0OV: [A44]
ret A BRI R FH H R [ SRR T
Blhn:  ret;
. sp <« sp-2
pc < [sp]
b EN: Z: [AE], C: [A%E], AC: [A%&], OV: [4H%E]
reti TR 25 R 7k [0l B SRR Y . ERXIRAPITZ G, ik B 3hE .
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[ PFB190
1 papauk 8 fir MTP 2 A M 75

filtn:  reti,

SRR Es: Z: [AE], C: [A4], AC: [A%], 0OV: [A44]
nop WAL

. nop;

iR BATA

b Es: Z: [A%EL, C: [A%], AC: [A%], 0OV: [A44]
pcadd a H BT 7 T 2Um a2 F — MEP s .

Bl:  pecadd a;

i, pc <~ pc+a

TR EN: Z: [A%], C: [A%], AC: [A4E], O0OV: [A4]

N G A«
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errt ;
goto correct ; Il Bk EIX 5L
goto err2 ;
goto err3 ;

correct: /I BERIX B

7.8 {ESIIT ARG

2 AN JE goto, call, idxm, pcadd, ret, reti, Idtabl , Idtabh
2 N A AT .
— ceqsn, cneqsn,tOsn, t1sn, dzsn, izsn
1 A8 ZAFAN AT
1 A8 Hopt
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¥ PADAUK

7.9 FEORMIRESI

PFB190
8 AL MTP BB Bl e |,

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~ |ldt16 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| - -|s M -l Y| - -
slc M - Y | -| - |swap a - -1 -1-land a,l Y| -]|-|-
and a,M Y|-|-]-land Ma Y|-]|-1]- |or al Y| -]|-|-
or a,M Y| -]|-1|-]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 - |set0 M.n - -] -] -
set! M.n - | -1 -1-|swapc I0.n -|lY ]| -1 - |ceqgsn 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 I0O.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 a,lO Y| -]|-|-
swap M - - - - |nmov M, a - - - - |nmov a,M Y | - - -

7.10 ArsE X

fr Sk HREE XAE RAM [X Hbdik () 0x00 to Ox3F.
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PFB190

L 7k
®
v
v
j S ADAUK 8 fir MTP BB H Bl 5
8. TEFFIATH
IR privki= 3 iR
Enable WA, BFARVFEERE
Security X
Disable WA, F25 0] LA 2L
4.0V % LVR = 4.0V
3.5V #®F LVR = 3.5V
3.0V %#% LVR = 3.0V
2.7V ¥ LVR = 2.7V
2.5V %% LVR = 2.5V
LVR i
2.2V % LVR = 2.2V
2.0V %% LVR = 2.0V
1.8V % LVR = 1.8V
Disable 2H VDD/2 LCD fwBHE R4S, FiF 10 5IHMIEE
LCD2
. PBO_A035 | jiH] VDD/2 LCD fm& HE KA, HAMT PBO Al PA[0,3,5] v VDD/2.
(S
MISC.4) PB7_CO0~6 | Ji/l VDD/2 LCD fm& ik K44, Azl PB7 FI PC[0~6] & VDD/2.
PB1256 J& Fl VDD/2 LCD & HE R4 28, AR PB[1,2,5,6] A& VDD/2
PA.0 INTEN/ INTRQ.Bit0 F§-F PA.0
Interrupt
Sre0 PB.5 INTEN/ INTRQ.Bit0 /i T* PB.5
rc
PA.7 INTEN/ INTRQ.Bit0 I T PA.7
PB.0 INTEN/ INTRQ.Bit1 /i-F PB.0
Interrupt
Sret PA.3 INTEN/ INTRQ.Bit1 HI T PA.3
rc
PB.6 INTEN/ INTRQ.Bit1 /i T PB.6
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% PFB190
®
v
v
PADAUK 8 iz MTP BB FHl i 58 i
IR privki= 3 #hid
% 1 41: PAO/PA3/PB5/PB6/PB7/PC2
Normal % 2 4l. PA5/PA7/PCO/PC1/PC3/PC4
% 3 4. PB0/PB1/PB2/PB3/PB4/PC5/PC6
IO_Drive
% 1 41: PAO/PA3/PB5/PB6/PB7/PC2
Strong % 2 1. PA5/PA7/PCO/PC1/PC3/PC4
% 3 4. PB0/PB1/PB2/PB3/PB4/PC5/PC6
16MHZ 24 pwmgclk.0= 1, LPWMG 45 = IHRC = 16MHZ
PWM_Source
32MHZ 24 pwmgclk.0= 1, LPWMG 45 = IHRC*2 = 32MHZ
%4 tm2c[7:4]= 0010, TM2 B}4¥E = IHRC = 16MHZ
16MHZ
%4 tm3c[7:4]= 0010, TM3 B8 = IHRC = 16MHZ
TMx_Source 2 tm2c[7:4]= 0010, TM2 H}£HJ5 = IHRC*2 = 32MHZ
32MHZ 24 tm3c[7:4]= 0010, TM3 45 = IHRC*2 = 32MHZ
(ICE does NOT Support.)
% tm2s.7=1, TM2 PWM 43t K 6 AL
6 Bit
% tm3s.7=1, TM3 PWM 43t% K 6 AL
TMx_Bit Y tm2s.7=1, TM2 PWM 43#i%N 7 fr
7 Bit 4 tm3s.7=1, TM3 PWM 43#i% N 7 fir
(ICE I3 H5)
PA.0 RMS HiEN PA.O
RMS_Channel
PA.3 RMS iEiEAN PA3

VE: AR BRI E T
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. PFB190

9. RAHERFM

BB = TR RE ) P AR PFB190 R 41 1C I 38 4 5 U1 — Bed % .

<@,

9.1. fEHIC
911 REFMEASE
(1) 70 F FEL s A AL U &
€ PFB190 A& 5 MCU $UATEEFF AN mI AL TAE, MCU SALIFA M 2 78 sl
& 7R PFB190 78 H 2 A57S FEL FRL S A R IR SR DN TS 50 34 8 8 R AR R NI IES MU i LS/ AU .
€ PFB190 HAERFIEH A8 TR M N R A S AR IESH, R ATx PFB190 K78 A ds i F 20
& 5 PFB190 78 HL &5 i 70 i Fi 4 26 ¥ W 7R &L 7E CC Mode TRt VBAT 5l ER Ik RC HLES (17 EL HL i A
PHAERCHLEE), HIER VA IFEET A S C1 £, £ CV Mode Rl HIER V2 I T VBAT 5.

for CV Mode Measure
fVZ\ ~+4.2V
+5V wn VBAT u
Voltage meter
VvCCs VBAT
aswr Y =+
9 GND
Open +|| Cj
R1 ~*4.2V
10KQ
-
1uF/10ufF 1~ Vi
GND ' Voltage meter
:ﬁ.-; for CC/CV Mode Measure
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o’ PFB190
"} PADAUK 8 AL MTP Bl F LA 7T s

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

Nuoise Filter Off

& 100v | i &BHzan

V1 HEHTE: (CV Mode, R1 = 10Kohm, C1 = 1uF)

Moise Filter Off

[1.00ms

(e 4 o0ty I: r"'1E-3r| I I'- )
S | @B - e an

V2 EJHE: (CV Mode, No R1 and C1)
Moise Filter Off

[1.00ms

(e 4 o0ty I: r"'1E-3r| I I'- )
S | @B e an
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[ PFB190
'jz PADAUK 8 it MTP Bl 5l T

£ CC Mode T VBAT 5| il 25 5 mii& R 4 b i8¢ v 7/ vEL e P 250 I o B 30 7D+ 7T 8 2 PR 78 LR T AT L 2
eI R RS, A2 e A . 78 FE BT BRI ] Cycle £17E 1~3ms fEF FL 2 4.2V il HUIN, %7 VBAT 5]
RIEARMBEGE R, K2 BRI (8] 20 R R 2P (AR . Bl anfi i B 3R BRI VBAT ik
I, £ VBAT 5| B U 1uF H 3 S 2 i i U R (K T B AR E), PO R AR K, SR R E R P
AR 0N BB

V2 K E: (CC Mode, No R1 and C1)
Fun Trig'd Moise Filter Off

[1.00mms 0,00000 s |G
JEBC Mean 4
|lGmrtin 158y

V2 HER (CC Mode, R1=0R, C1 = 1uF)
Moise Filter Off

115749 |
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o’ PFB190
"} PADAUK 8 AL MTP Bl F LA 7T s

V2 HE#E: (CC Mode, R1 = 0R, C1 = 4.7uF)

Moise Filter Off

[ 100y

V2 HER (CC Mode, R1 = 0R, C1 =470uF)
Moise Filter Off

& 1.00Y | 376 Y ERean 407 J11:43%01
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!'* PFB190
'jS PADAUK 8 AL MTP BB F R

9.1.2.5 [FIYEE A ATE
(1) 10 BTSN
& 10 fENEe AR, Vih 5 Vil FIHERL, 2B s SRR, ST Vin fiME, Vil B R E NS
& NS AR s W S S ST AR S, JEAE N E
(2) 10 1EJ9 % NANST T Ml Ty E

& % E 10 AN
@& [ PADIER & 78%, KX ML RN 1
@& NPT PA S, S PADIER[1:2]% B MK, LARY 1E R .

(3) PA5 ¥ % PRSTB #fi A\ 5|

& i%5E PAS fEH#IN
& #5E CLKMD.0O=1 /5 ] PA5 /54 PRSTB #i A\ 5| il

(4) PA5 fE M AN IF il K 3 A 2 b B TR
& LifRAE PAS 5 K-S A H4 >33Q KIHIH
& SR BB PAS fE A

9.1.3. i

(1) fEH ko Re i — oL BRan T
BIR 1. BE INTEN 254288, JF R 320 s T it ds bl 67
TR 2. IR INTRQ w472
AU 3. EFEF, f#H ENGINT 454 ¥ CPU [fh Wi Thi
AUR 4. SRR, RS, BRI TR

AIR 5. AW F AR IAT SR, R E SRR
“fEEREFH, A DISGINT #5455 A i
* BN R W AR AL BRI PUSHAF 484 k{877 ALU Rl FLAG i 7as ik}, JH7E
RETI 27, f#/] POPAF 54 &5, LRUITF:
void Interrupt (void)  // HTRASE, BRAH TR
{ Il AZh#E N DISGINT HPIRES, CPU A2 sz iy
PUSHAF;

POPAF;
Yo RGEZEAN RETI, EEHUT RETI 5884 BB E ] ENGINT PR

(2) INTEN #1 INTRQ #&A#I4AMH, FrLAEAEH A Wy, — e S & 2 e 2l .
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!'* PFB190
'jS PADAUK 8 AL MTP BB F R

9.1.4. RRATHPEREE

FIH CLKMD #i/7#s il U4 KRG hii . TEER, DA ETIH R GRH 40 IR 5 R e 8RN SR . 6li:
M A BEEDI 2] B B ePRRT, BiZSeH CLKMD S 7813 KRG 2R, 485 @i CLKMD 2728 < 14 A

KT
& fl—: RGN ILRC Y1#5] IHRC/2
CLKMD = 0x36; /I P18] IHRC, 1H ILRC F~E{FH
CLKMD.2= 0; /I BER A A 2% ILRC

& HERMEEE: ILRC Ul#:2] IHRC, [FI %M ILRC
CLKMD = 0x50; /I MCU £3%E#1,

9.1.5. Bl 1M
B VRERANIT, HEEFPhAT ADJUST_IC i, 2KE TR, A EMEME TN, fEFIET . 24
ILRC KM, &I KA.
9.1.6. TIMER 2%

MigE $ INTEGS BIT_R I (X2 IC BRiIMED , HikwE T16M 1T % BIT8 F=2E b, #5 T16 114 0
g S — b R 7E TR 0x100 B ZE (BIT8 0 2 1) , &5 — Wk W 7E i35 0x300 i &4 (BIT8
MO 1) o FTBAE BIT8 ZiH4 512 kA Wi, 1EER, WIRIEPB-HEHS T16M THEE e, WTF—
WA WK TE BIT8 M 0 45 1 B R

WHRBE $ INTEGS BIT_F (BIT M1 3 0 filik) i H ke T16M %8s BIT8 F=A b, M T16 %L
HONEE R B E) 0x200/0x400/0x600/ ... .1 & A AW . BRI E INTEGS B VESF IF4b, HiEFEEHPER.

9.1.7. lIHRC
(1) THRC S 2 AE A8 il e 3k 2 e SR Py IR A v

(2) Kk IHRC I, RN RE % A HLE %5002 COB fELZIs%, EMC [T E X IHRC kS E AT 520 . fn s
TEEBE IR T IHRC, ATEE 2SS IHRC Y SL PR n] GE 2> H B I 22 68 RS E Tl . 8 B e iR &
A — i,

(3) M B BRI L — A A 2EAE COB ZIElaE QTP Wf e N BHON X A S A 1H 7 5T .

(4) AR H ORI — e R, Fitn, ALK IHRC SR TG B A 0.5% 3 1% DALk 26 (1 SEFR A 58
REE SRR IS

©Copyright 2026, PADAUK Technology Co. Ltd Page 106 of 117 PDK-DS-PFB190-CN_V003 - Jan. 27, 2026



[ PFB190
'j! PADAUK 8 fir MTP R & -l 7E

9.1.8. LVR

LVR 7P (R FEAERE 3 G BN AT o (3 0 00 45 B R L AR AR AN Y e R IE 3% LVR, A RELE Sy
PlAgE TAR.

N AR . AR AT LVR 7P 30E R

RGP Voo LVR
2MHz > 1.8V > 2.0V/1.8V
4MHz > 2.2V > 2.5V /2.2V
8MHz > 3.5V > 4.0V/ 3.5V

*8: LVR itEx%

() REYHIC EWEshE, ®E LVR (1.8V ~4.0V) 4 &H.
(2) FTLABEE Zi 4745 MISC 2 1 44 LVR [T, {H B MR £/ Voo 7 Sk TAE L DL E, f5 00 1IC AT RE TAEAN IEH
(3) e HLE 1\ stopexe Mt AL stopsys T, LVR DjRELAK-

9.1.9. ®/FEHZE

PFB190 11585 i1 4: PA5, PA7, Voo 1 GND iX 4 45| .

#{# ] 5S-P-003Bx / 5S-P-003C & 5S-P-CO1 LA/ fIfR A ke PFB190 SEfrds Fr
® &¥ (MCP) ZifEMbes (On-Board Writing) I 45 5% B AT LI 149 72 00«
(1) Vear AT RER T 9.5V, s KAL4E L B = FTIAZ) 20mA.

(2) HAthkesk 5 (GND BR4M) HIHALS Vear #HIH

TEH P BATHRAEE A 5 T B EER B, Ao e RS AS 24 Bl o B OR, A2t bk
CENES
HEFEEN:
o R APN0O04 71 APNO11 A Ui BAFE AL 728 F4mFE IC.
® FEALFE ARG ) Vear A1 GND 2 [AlZ#: 0.01uF AR E] IC HFITHMHI TR EIFEAREZER>0.01uF
HIERARR, BN, wETRESRK.
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PFB190

®

<@ o‘

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

f# i 5S-P-003Bx / 5S-P-003C %% PFB190, i Jumper? ##ZEF 55, & T HIEZIRT IC #3. &
Z %) Writer FI 7 FHEIEE 5 2, N HFR IC B 2EHIE Jumper? 34500, ) AT LA B R WX T4 2 3R B -
e

http://www.padauk.com.tw/en/technical/index.aspx?kind=37

Bl @R
T# PDK )5, #i; <Convert> 2 <To Package> D"k % F#k) PDK" D"k "> 7 )G
= /i Auto Program

5 LR TEMR e
(1) P-003B2/P-003C k3f ds AN REAEMR [ {1 4 2Rkt
(2) RGMEA R Rt

F# PDK )5, #ii <Convert> = <To Package> = "EFE T3 /) PDK" = "ikiEE "> "E#F
On-Board Program" = {R{7Z 1} f5 = £ Auto Program

Package Setting 2 X
Ic \PFB190_X0D R VDD 1 24 [NjA vV 0fs
I’ [GND 2 23 vcc -] W
Package  |2J24A -
v ors [ 3 22 [pa7 | ¥
7
JUMPER 1 v 0fs |Nm 4 21 [pas | ~
IC Shift 0 v 0fs |Nm 5 20 [nga :| v 0}S
0/S Mask-L  [0OFFF v o5 [ 6 19 o | M OIs
v 0fS |NM 7 18 [NjA v OfS
0/S Mask-R |OFFF
IS Mas v 0fS |NM 8 17 |Nga | v 0}S
0fS Quick Selector vV 0/S |NM 9 16 m v 08
@ Enable All PIN
© Enable v o5 |NA 10 15 [NA -] & oors
" Only Program PIN
Vv 04S [NiA 11 14 |NiA | v 0fS
I~ On-board Program v 0fS |N-’A 12 13 |NA | ¥ 0}S
" On-board Program w{ Self-Power v m m v
~ N7A NZA ~
3 Cancel_|

METEH - FfTing PDK, A JP7, SRJSfE4dE LA IC, Lfitefi. LCDM Eox IC #ig)s, RImS
Ao
R kEsds EASCRE VCC LR OFS Test
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L/N PFB190
'£ PADAUK 8 iz MTP Rl B8/ Hl 78 e

75 PDK B3O AHAE Bl ELEE SCTRER o, R

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

1. Wl 21 FoR, X2 Jumper? EH 5. (LA QFN24 1)

IC_VDD 1 2
IC_GND 3 2 E:IC VCC
4 I571C _PA7
6
8

I
Y

O N W0

—3
. 10
11 101
d 11 12 —21
13 14 1%
4A 15 16 1S
17 18
17 18 3
9) >
49 19 20
21 2
21 22
3 >
€3 o3 2424
5 2
€A 25 26
2057 282
PA329l 27 28 30PAg
31 30 PA7

PA533 o1 32 34PA6

33 34
GNIDB5 35 136 36VDD

MCU QFN24

F].21: P-003B2 / P-003C Jumper7 R K
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[ PFB190
'f! PADAUK 8 L MTP B H-Hl 47 e

JP7 BhZk:

WRT_VDD &- IC_VDD

WRT _GND - IC_GND
WRT PA5 &= IC_VCC
WRT PA6 €-> IC_PA7

WRT PA4 &> IC_PA5

2. % JP7 HANFEFEIFIN IC, T A. LCDM &R IC % )a, BTSN,

9.1.9.2. ffH 5S-P-C01 4% PFB190

(1) DRt A 4 Zibésk, PCBA LA it it i,
(2) 5S-P-CO1 kesg N FFikrh OBP & & ) PDK U T #.
(3) 5S-P-CO1 et 3 ¥ PFB190 J T B £ TEAR et o

(4) %4 5S-P-CO1 M THMSLE A kexiy, SW1 =2 Hshkexizi

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

% 9: 5S-P-C01 LED JR&#

N #; PDK /4 )5, i <Convert> = <To Package> = "E# % F#[) PDK" D "kiFH "> "%
'On-Board Program w/ Self-Power" = "{£7 5 = £ Auto Program"

©Copyright 2026, PADAUK Technology Co. Ltd Page 110 of 117 PDK-DS-PFB190-CN_V003 - Jan. 27, 2026



PFB190
8 AL MTP BB Bl e |,

4)'
{@ o‘

P1
USB2 e[
2 mII . > PA3 2
w = VBUS bl A
A1B1 D+ of
GND SBU2 o—{-PAE—5
YBUS VBUS Dn2 SNE-6
—I T Dp2
oy, 13 ez VEU P-C01_CN18
VBU B1A12 :
vee _1_§ED- A8 SpU1 GND Connnection
D+ 3—D* T T
GND 4 1 L
~ |
’_l U2 r
| USB-AF UC09-pB16F00P11

2
-
==
—
=
=
—
=
=
=3
=
=
=
=
=
=1
=
==
=3
=
=
=
=

6SY l OK Busy Fail \
™ < \ 0 ©
d Q Q &) Q

== GO Ofpiiii D11

3
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PFB190

D
’ 1.."

hesksk

P-CO1 PFB190 H it
IC VDD & B (+)
WRT GND &> IC GND <= B (-)
WRT_PA5 €= IC_VCC
WRT_PA6 €<= IC_PA7
WRT PA4 &> IC_PA5

9.1.10. N FAHFH
3T 78 B SR T 2 (4 B VE RS 000, 1 508 APN-021 SCAF i
9.2. f#H ICE

5S-1-CEBO001 AN BRI FTHEH G B T B, TN BHE R IDE A HIEHL{5 &, 5S-I-CEB001 1§
FI TR 45 B 5S-1-S01/2(BYdi ], ST K F e

58-1-S02B
2017/7124

5S-1-CEB001 i EiE &= F i

1. 5S-I-CEB001 WA Ziif4HE 5S-1-S01/2(B){j H 4% 4 fE{)j H PXPL/ LPWM/ LVDC/ TIMER2/ GPC/ CHARGE .
2. 5S--CEB001 Hiiih 5S-1-S01/2(B) #2ft, & 7 faE ikiE K 5S-1-S01/S02(B) £z L. DCOV I HLIF & H -
3. IDE M 1.04D3 hii A HF 4 5 #F 5S-I-CEBO01 {1/ K.

4. {}iE PXPL/ LPWM/ LVDC/ TIMER2/ GPC/ CHARGE #><Ihifith}, 5S-1-S01/2(B)£:fil{ji EARk 5S-I-CEB001
IPiEAE, LM BN PR 5 SEhR 1IC, BRI F 74 A intrg/ PxPL/ LVDC/ CHGC/ CHGS/ LPWMGCLK/
LPWMGCUBH/ LPWMGCUBL/ LPWMGXC/ LPWMGXDTH/ LPWMGxDTL/ GPCC/ GPCS/ TM2CT/ TM2B/
TM2S/ TM2C.
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5. {i &K, 5S-1-S01/2(B)fll 5S-I-CEB001 {5 &Il ik 5 fil &k, %EJ5 I (B9 0~335us.

6. {f T16 HhlkiEnt, FWiERf =%, 5S-1-S01/2(B) 1 5S--CEB001 @5 2> V) RGuhf #h, H ol it
JafoR, DEBLGE BB I AR B R FE SYSCLK e ml s i sl 1B fe RIS o A0 047 B BRAN s Hsf o i )
= 10ms.

7. DI EASCHF HE AL AR ML E

8. i EALFF GPC il PWM 155,

9. fiE GPC/ Timer2/ LPWM I}, R WA SCREBEAFfid A, I RE ARSI 77 BRI P e A (5 5

10. 7T 5S-I-CEB001 I IC #2/7 2 8M, fjj £ Timer2 5 LPWM i}, E# RG0S #4y SYSCLK, #iHZLL 8M iz
1T/, BIRGH eh o hi| 2] 7 8M, 3LFx IC 2 IEH B R 4.

1. PiE Timer2 2 LPWM I ASCHF 32M Inf4f,  SERR IC &£ 7T LA .

12. Timer2 {li LASCRF 7BIT 73 #8%.

13. i PFB190 if, X PC IO [ #E B, PC7 545 Mt BRI Al HH e, A2 f b e (RA0F B AT

14, AR, 5S-1-S01/2(B) [t 5S-I-CEB001 /i 25 0.3V-0.4V (5S-1-CEB001 L) —#k & F5H) -

WDT A #i 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 * Tire 65536 * TiLrc
misc[1:0]=11 256 * TiLrc 262144 * TiLre
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(1) CodeOption % & :
e CodeOption FFHLIEEESE Slow. (30 AL FFILIIEE)

(2) FFHUEFF7E.Adjust_IC BIARSEA 10 %y AR KB R E -
o LFHIFHUERLL ILRC fLoE#T 10 fr ik (7£ .Adjust_IC §ff).
o |0 HitH{K/G, LLILRC RGMEIATER (/£ .Adjust_IC 7l).
e . Adjust_IC ISHE N x_first.
o Y FEITFHLIERS 100ms ~ 200ms, A A Stopexe Mode.

(3) REGHE.:
o I IC _EHITHLGRFF RS ZFE N ILRC T, EFik AN Stopexe / Stopsys 13,
o X Stopexe / Stopsys Ml J5 R G % A4 )4 2 mihin TAE.
o AN RGI AR BELE IMHzZ (F) AT TR e IR THE 2R
o AINILRC W LAKIZ{RFE Enable RA, M m AR DR AT UL B B )4t .
o ZALETMih ILRC V)# % IHRC i, 425 Enable IHRC, JfH2 5 2 A4S LA_E (484 32 4T 1 a4 7T LAY
. W —1THE A5 Enable IHRC K VI Husii R ()1 »
I

/l Macro Name: PowerOn_Delay
// Parameter: none

I
I

byte pndt;
PowerOn_Delay macro /l delay 2048 ILRC period = 35.31ms
PA = 0x00;
PAC = OxFF; I/l change to Output Mode
pndt = OxFF;
do
{  nop; nop; nop; nop; nop;  }
while(pndt--);
PAC = 0x00; I/l change to Output Mode
endm
void FPPAO (void)

{

#if _SYS(AT_EV)
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$ MISC WDT_64K; Fast_Wake_Up; // 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

ReLoad_ChargerCURTRIM  //Reload Charger Current Trim Bits

RelLoad_VbatBGTRIM //IReload 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;
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(4) &IA3:
o [REFE M4 Enable (PIRES, AXKMEITH. Adjust_IC 2% O_WDTRST.
o i \KHR Stopexe Mode B AN SCHIE 14, & (2 B XA 1T, IF HAEMEE S B3 &R EHE
(1, BT Eas ok — IR s k.
o EIIIEERAHAT A ZIN AR E L. BWAE ERRFF AT — IR RIm)
o CHAMMTW, AR PR PIEE 4.
o DI RGIIRN FE R BEREE [ VT RRE, @ RiRKET T,
o HUUETTHIN A1 64K A ILRC, £ 1103ms. & ILRC KR, W& A | 1IN 550ms ~
800ms I [A]i% 2%
(5) Stopexe/Stopsys MEE.
e HIN{E stopexe/Stopsys M:fif 5 7] #4117 ReLoad_IHRC / ReLoad_ChargerCURTRIM /

ReLoad_VbatBGTRIM X =/NEfR4, ¥ ARG IESHTFFAAEHEISAN—IR.
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