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H =

AN a: <A UR TRV 7
g 2 - 7
(I - - 8
R O 8
X v < RS 8
I o = L RS 8
S A A = AR 8
2. BRGMEIRAITTHEE ..o oottt 9
Il e 1B = X S 10
R R R i O 13
0 N = Yol 1= I s AR 13
/B (D 1 -y [ L = R 15
43. ILRCHAF G VDD JEZRHIZREIE ..o 15
4.4. IHRCHiE 5 VDD % R GRHER] TOMHZ) oo, 15
45, ILRC IR GIRFE IR HIZE I oottt 16
4.6. IHRCHIF SHEERRZAMARE KHEF] 16MHZ) oo 16
4.7.  TAEHJ vs.VDD @ RGHT = ILRC/IN KA MG oo, 17
4.8.  TAEH vs. VDD @ RAHT 4= IHRC/N R HIZR I ..o 17
49. TAFH vs. VDD @ R4 4= 32KHZ EOSC / n KR BMZRE oo 18
4.10. 10 3| B IR FL A (IOH) SIE FRIOLY I ZR I .o, 18
4.11. 10 5N E MR B (VIVID IR B oo, 20
O (@ N1 I o A N VA 15 71 3 S 21
4.13. FHHIHFERI(leo) 5 HIEFEHETL(Ips) KR MZEE .o 22
B I BRI ..ottt e, 23
T T N =y e PP TR TP 23
B = £ = T 23
I R~ X (YA 1 < TSR 24
5.3, HUIEAFMERE - SRAM ..ottt ettt ettt ettt 25
5.4, HUETFMEZE - EEPROM.....cooiiiieeeeee ettt et ettt etestesaeeae s aneareaeees 25
R T L 11 OO SOURR 28
5.5.1. HEE RC R A AP AN RC HRIAER oo 28
SR I o o OSSR 28
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5.5.3. IHRC HRAUEFN ZR G E ..o 29
5.5 4. AN IR TA B oottt 30
5.5.5. RGBT LVR FEHEDT oot 31
5.5.6.  RGEIT BT oo 32
ST T = 4RO 33
5.6.1  PUFEZ T FELIE (Vinernal R) «veevereereesessessesesessessessessessasessessessessassssessessesasssssssessessessasessesns 34
N R A 0 2 = a5 SRRSO 36
N R Rl = At 38 1 Y=V a Vo (o= o 20 AV AT 37
T R (o (VA2 o T 1 =L o< PO UU R 38
5.8, 8L PWM TEEIZE CTIMEI2) oot et e et e e e e e e et e e et e e e e e e e e aeee e 40
5.8.1. f§iH Timer2 FEAE BT v 41
5.8.2. ] Timer2 742 8 L PWM BT ovovieeieeeeeee et 43
5.8.3. ] Timer2 742 6 £ PWM BT ovcvieeieeeeeee et 44
5.9, A1 A7 PWM TFEIZE oottt ettt 45
5.9. 1. PWM JE oottt ettt en e en e 45
5.9.2. FHAE T oottt ettt ettt eaenas 46
5.9.3. 11 AL PWM A EEBETHEE A IR 47
5.9.4. A7 HAMEX ) PWM BTGB oot eanas 47
S O T = SR ORRRR 50
70 T R 51
5.12. AL IGIREL Lottt ettt et e ettt ettt e et ennaaenen, 53
5.12.1. A HBEIN (“STOPEXE”) cueiirtieiiie ettt ettt ettt 53
5.12.2. FEHAEIN (“STOPSYS”) cvreireeiriieitieitie st e ettt s et e ettt ettt e et e e et e e 54
T T RS 55
ST T (@ T 11 R 56
3 T = (v AN I V7 =3 2 Y o TP 57
3B = OO 57
5.14.2. LVR BEA oottt et n et n s 57
3B T NV o TP 57
LR LO R == TR 58
6.1. ACCIREIEFELEMAg), 10 HIHE = OX00 .. ..o 58
6.2.  HERRIRETFAEAR(SP)s 1O HIHE = OX02 ..omeeieeeceeeeeeeeeee e 58
6.3. A NEFAE S (clkmd), 10 HHE = OX03..cueieieeeieeeeeee e 58
6.4. I ALVFRFAEER(INten), 10 HIHE = 0X04 ..ooeieieeeceeeeee e 59
6.5.  HKIERZFAEI(INtr)s 10 HIHE = OXO5 ..o 59
6.6.  Timerl6 f&H|ZF/Ea2(t16m), 10 HihE= OX0B ...ovivieeeeeeeeeeeee e 60
6.7.  ZETZFAFEE(MISC), 10 HIHE = OX0B....oeieeeeeeceeceeee e 60
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6.20. LRI B AR AE2R(GPCC)s 10 HIIES OXL8 ... v 64
6.21. U RREFRAFAEER(PCS)s 10 HIIES OX19. .o 65
6.22. Timer2 fEHl &7 2E(tM2C), 10 HIHES OXLC oovviveieiieeceeecee e 65
6.23. Timer2 /4 aF 4728 (tm2S), 10 HIHE= OXLE oovvivieiicceee e 66
6.24. Timer2 THEZF /A8 (tm2ct), 10 HIHE= OX1d coooviieciiceeeeeee e 66
6.25. Timer2 LIRZFAE2(tM2b), 10 HIE = 0X09 ...ovivvieie e 66
6.26. I HL BT HI B AZ 2R (Ivde), 10O HIHE = OXLf.eiuieicceceeceeeeeee e 66
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6.41. EIEFAEEE 3(0pr3), 10 HIIE = OXBB ..oiueieeeeceeeeeeeeee et 70
6.42. EEPROM IHRC Zf72%(ihrc_epm), 10 i3l = OXBC....oioviieiiieeeceeee e 70
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BT

BT H 3 Eiipo

1. SEHRRE R
0.02 2024/09/19 | 2. FEHAEIMHIEGR
3. % Scalar I%H

%S
TEAER IC A, 35N E DL PGS152 A4 APN (R FHE ST,
BEBEM FHAES 2 RS0 APN %,

http://www.padauk.com.tw/tw/product/show.aspx?num=170&kw=PGS152

(LT B ESS )

“*PGS152*

+ EER

. Th}a%{‘ﬁ%c EEEEHEEREFTERZER
TERES -40°C ~ 85°C

Application Note

b FE  EXTE

APNODQ2 EEREEREE

APNOO04 FEDRERRSERTA

APNO11 (*EIEREBESEERERER
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L/ PGS152
'j" PADAUK 8 ﬁ[ MTP 7% EEPROM ?éﬂ SuLED
1. ThEg
1.1. R
& EfAFY

& T{EREVEH: -40°C ~ 85°C

1.2. RGThAe

1.5KW MTP &5 171k o
128 TR Al A
128 i EEPROM
— M 16 7 58 I %
—A> 8 AL g (A[E N PWM A Rias, PWM 3Rk 6 A, 7 fzsk 8 fi7)
—4 =% 11 {7 SULED (Super LED) PWM £ i 2% J2 i+ 58
— ML LA AR
8 /M 10 5, AR bd/ T4 HFE
A5 BT 15 58 gl Th e
PEALFIFPAS[E] 1) 10 RSN EE 7 LA 2 AN [F] 3R 75 2K
A 10 IRFN/E HIR=40mA/50mA (Strong) and 5mA/10mA (Normal)
IHERYE: A RC R4y, WA RC 4k & 2 FIAMES d R B 3% (XTAL #E20)
WEE IR HE%, 4 Disable / 7pF/ 9.5pF / 12.5pF J1f# ] %
FEASBEMCEY) 10: SCRFPF AT IE (P MR . 1E % R PR
J\EX LVR B4 5E: 4.0V, 3.5V, 3.0V, 2.7V, 2.5V, 2.2V, 2.0V i1 1.8V
W4 Code Option ] 3% [ty #M 8 H 17 5] i
Bandgap MLt 1.2V ZFE ik

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

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

1.3. CPU 4%

TARME . B P AT TR

88 Mo K1E4

YA RER TR AR RN (1T 54

AR BT (0 HE R Fa BT A AR IR

A7 B B A3 SRR, B A7 i 2 B AT 244 () 4 S b R B F8 4T (index pointer)
10 ik DL S A7 fifi o it = 5] E AR A 7

1.4. iTH/EZEER

¢ PGS152-U06: SOT23-6 (60mil)

¢ PGS152-508: SOP8 (150mil)

¢ PGS152-M10: MSOP10 (118mil)
¢ PGS152-EY10: ESSOP10 (150mil)

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

o IHESUIHMERIESHE MM "HAREL
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PGS152 RJ4l7&—#K 10 25/, DL MTP ALl 4574 CMOS-8bit flikb 28 . “&/is F RISC 42 #y L fiti i it
HHIFRASPATH AHEE — AN RS A, RAG 5o [ bk 15 1] (454 2 7 Z A5 2 1

PGS152

PADAUK 8 fir MTP % EEPROM 2% SULED

PGS152 & 1.5KW MTP f&F 1A% #s. 128 7% EEPROM L& 128 i ¥ fiigds, WE —MELEE K
T E A i A R 2 T B T 5 N 3852 HUE. Vintemair 2 (A1 B0 7 IS5 bandgap 2% ik 2 18] 145 5 FL K
54 PGS152 i $ it | = AN T E s s — A 16 fiHEiEs, — 4> 8 i PWM 828 Al — 41 48 1119 11 £ SULED
PWM ZE 2% M i+ 348 (LPWMGO, LPWMG1 AT LPWMG2).

AN AN
ﬁ § § Interrupt
1) [0}
1.5KW MTP g 5 <::> Controller
3 3
128 bytes = E
s [<— |3 al K——) [I0Ports
o 3
128 bytes <::> ——
16- bit Timer
CPU
EEPROM —— A K—— o)
POR/LVR <:> 8- bit Timer
— (TM2)
Power : -
Triple 11 Bit
Management <::> <:> PWM
Generator
Watchdog ﬁ I |
Timer <:> Comparator
NS N
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3. IR XAy RefiR

PA4/CIN+/CIN1-/TM2PWM/LPGIPWM/INT1] 1 6 PA3/CINO-/TM2PWM/LPG2PWM
GND]| 2 5 | VDD
PAG/X2] 3 4 | PAS/PRSTB/LPG2PWM

PGS152-U06 (SOT23-6 60mil)

vbD [ 1 |@ \_/ | 8 J GND

PA7/X1 PAO/CO/LPGOPWM/INTO

PAG/X2 | 6 | PA4/CIN+/CIN1-/TM2PWM/LPG1PWM/INT1

PA5/PRSTB/LPG2PWM [ 4 | PA3/CINO-/TM2PWM/LPG2PWM

PGS152-S08:SOP8(150mil)

PB7/LPG1PWM/CIN5- EWE PBO/INTL/TM2PWM
vob [Z] 5] GND
PA7IX1 [ [ ] PAO/CO/LPGOPWMI/INTO
PAG/X2 E 3 PA4/CIN+/CIN1-/TM2PWM/LPG1PWM/INT1
PAS/PRSTB/LPG2PWM [ ] (6] PA3/CINO-ITM2PWM/LPG2PWM

PGS152-M10: MSOP10 (118mil)
PGS152-EY10: ESSOP10 (150mil)
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'j" PADAUK 8 iz MTP # EEPROM %I SULED
217 "?"g;?: ThigHA
S TR
(1) AR 7, HOTHFEE IS, 55 F R bR
PAT7 / ;?/ () MM, (E ) XINGXL)
X1/ ovos | MRS T ERT, DRI, i#l padier SRR 7 KHICACTRA
Thh. KNS RITT L 5 LRI R 2 S U TR s 2478 77 5% padier 1 7 H°ORY,
I T R A«
S TR
(1) BHARL6, HUTHFEE SB35 L5 F R bR
PAG / ;f/ (2) AN RIR S I, E) XOUT(X2)3! 1
X2/ o | EFBEB RS BT REN, KSR, W4 padier AR 6 XITHATHIA
iR, A BT DA 5 e MEAR P B R SRR s (2425475 padier fi 6 J9°0",
I T R A«
S RISt %
(1) BHIARS, Hurgifeis o ASt, 55 5 F bR
PAS5 / 10 (2) mHEALL
PRSTB/ ST/ (3) 11 {7 PWM Ei#s LPWMG2 [ydan H vify
LPG2PWM |  CMOS | /51 JITT LA 5 FERRAR IR 28 45 U Tf s (L, 24274758 paider Rr 5 H°ORY, e
WETI A K P
SAh, ML RN, TR E ST RS, W 330
S TR
(1) BHITARL A, HuTGRE MM ASA L, 55 F R bR R
PA4 / (2) LB IS
CIN+/ 1o (3) LB A 1
CIN1-/ ST/ (4) 11 £ PWM A 58s LPWMGI F% i i
TM2PWM CMOS /
LPGLPWMI | Analog  |(®) INTIA. IR (FES o DL EL LAY i iR 5k
NTL OB N THRERT . AR LI, 5 padier 247 B30 4 M LKL HIA TR
A BT L FERE R R R S TR, (B 4% 77 5% padier i 4 W O'RS, Wi
ThREREH S
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'j- PADAUK 8 fir MTP 7 EEPROM 2% SULED
21 AR "?"g;?: Thég R
5| I ThRe A
(1) mH AGL3, JFRIgmPEvoE B, 55 BB R AR
PA3 / (o] (2) LeEeEs 0 AN TR
CINO- / ST/ (3) it¥gE Timer2 it PWM
TM2PWM/ | CMOS/ |(4) 11 {7 PWM A %25 LPWMG2 Ffr Hi ity
LPGZPWM | Analog | 4] f{iisfilim A hieit, Aum/bIR i, 15 padier 2478800 3 ST A Thig .
AN 5] AT LA TE B AR Hh e i R L) ThRe, (H& 77 /74 padier fi2 3 H70"HF, MR
P SNl
5| I ThRE A
PAD / (1) ¥ AALO, FERTgFE e RN ER H, 55 R T A B
o/ (o] (2) LR EsmHH
ST/ (3) 11 ff PWM 4 fi#% LPWMGO )% H vty
LPGOPWM /
INTO CMOS  [(4) AMrhlril 0, bFHRANT B HR AT i 42 ik
XA G| AT LA e 7R B AR e R R S ThRE s (HAZ, 477 padier f7 0 4707, M
e Ty R A 8 D AT 11
U3 T LA £
(1) ¥ BAL7, FFAIgmAE e A, 95 BB R R AR G
PB7/ 10 (2) 1147 PWM A pids PWMGL fyfr th i
LPG1PWM / ST/ (3) thEEs AR 5
CIN5- CMOS | MR NI BERS, /I, 15 pbdier.7 SHHEFEHMAIIRE
AN 5] AT LA e TE BEAR e R R G ThRE: {HA2, 4 pbdier.7 JN"0"RT, WREEI)EE R
B PA o
Be 5| AT LRI
(1) & H B AL O, FERrgmfe e M ANEH . 59 Ehn R A AR K
(2) Timer2 f¥] PWM it
PBO/ 'O 1(3) INTL. “CAT LU AU 1. B2 47 AL TT LA A T e o
INT1/ ST/ Sk
TMZPWM - CMOS sty iy Bty ATHRES . 9 eL i, 346 pbdiier.0 SRILHFH A TIfE .
XA 5] AT LA e TR BEAR e R R G ThRE: {HA2, 4 pbdier.0 N0"RY, WREEI)EE R
B ICPA o
VDD VDD 1E HLJA
GND GND Hhy
R0 BN, ST ik s A, OD: s, Analog: B4 A SI#,CMOS: CMOS Hi [ A7
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B4
)~ PADAUK 8 iz MTP # EEPROM %I SULED
4. FRAFEBESKRME

4.1. ERZMBESRE

THI A BRI EE B B4, ¥ T Ta = -40°C ~ 85°C, Vpp=5.0V, fsys=2MHz 2 % T 345

i i BME | BRE | BKE | BN %M (Ta=25°C)
Voo | TAEHE 1.8% 5.0 5.5 VvV |*ZRT LVR A%
LVRY% |fKHEEEAI A2 -5 5 %
RGP (CLK)* =
IHRC/2 0 8M Vop = 3.5V
fsys IHRC/4 0 4M Hz |Vopo = 2.5V
IHRC/8 0 2M Voo = 1.8V
ILRC 91K Vop = 5.0V
Peyle |EEPROM g5k %k 1000 cycles
Preas |EEPROM iZHUHE & 1.8 \Y}
Ppgm |EEPROM #[3:/5 N K 2.5 \Y
Veor | LHEAHE 1.8* Vo |* ZRT LVR A%

. 0.6 mA |fsys=IHRC/16=1MIPS@5.0V
lop | AR 120 UA  |fsys=ILRC=91KHz@5.0V
o P A U AR FLUR 1 UA |fsys= OHz, Vop =5.0V

(f#if] stopsys f4) 0.6 UA |fsys= OHz, Vop =3.3V
s 2B HAR T FE LR 4 UA Vop =5.0V; fsys= ILRC
(f#i ] stopexe #r4) AUAE ] ILRC #3024~
ViL i NKHEE 0 0.1 Vop V
ViH N = L 0.7 Voo Vob \Y

1O it #E LI

PA5~7,PB0,PB7 Vpp=5.0V, Vo.=0.5V

22 mA |OPR3[6]=0
loL OPR3[6]=1
PA4, PA3, PAO
Vpop=3.0V, Vo.=1.0V
50 mA
OPR3[4][2][0]=1
1O i H 3K B HL I
PA5~7,PB0O,PB7
10 Vbp=5.0V, Von=4.0V
45 mA |OPR3[6]=0
| OPR3[6]=1
OH
PA4, PA3, PAO
Vop=3.0V, Von=2.0V
50 mA
OPR3[4][2][0]=1
VIN N HEL & -0.3 Vop +0.3 \%
Iino einy | 51 RIS N LG 1 mA |Vop +0.3=2Vin= -0.3
RpH hi R 74 KQ |Vop =5.0V
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(@ o‘

29

PADAUK 8 fir MTP 7 EEPROM 2% SULED
(il #iR BAME | BAUE | BRE | B %M (Ta=25°C)
Re. | FHzHIFH 74 KQ |Vop =5.0V
, . . . Vop =2.2V ~ 5.5V
Ves |Bandgap 2% i)k 1.145 1.20 1.255 \Y 40°C <Ta<gEOCH
15.76* 16* 16.24* 25°C, Vop =2.2V~5.5V
1520 | 16* | 16.80% Voo =2.2V75.5V,
fiire | RHESS IHRC S * MHz | -40°C <Ta<85°C*
1360 | 16 | 18.40% Voo ~1.8V75.5V,
-40°C <Ta<85°C
tiNT F DT ik e o 30 ns Vopb = 5.0V
Vor B A7l 2 B0 DR A7 L 1.5 V| LR
8k misc[1:0]=00 (EKiLD
X - ‘ 16k misc[1:0]=01
twpT A 1) R B e H [ 64k TiLre misc[1:0]=10
256k misc[1:0]=11
PRI N6 P[] 45
twup - Titre | Tire A& ILRC B4 & A
16 Tk g R i 1] 3000
toan RGTEHLET [A] (183H0) 33 ms Voo =5V
RKRGTTHLUN[E] (PR 580 us
trsT S ALK T P 120 us | @ Vop =5V
CPos | LB a8 & +10 +20 mvV
CPcm | Lbc#d Hpsifa A 0 Voo -1.5 | V
CPspt | LS I [ i [i] 100 500 ns | bFFARTR BT AR H]
Eb A A 2 038 P 75 1R A E I
CPmc i) 2.5 7.5 us
CPcs | LA HLRH#E 20 UA | Vob=3.3V

REBUR BT SHE, FFAREENE K.
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4.2. BB KRETEH

o L ...

PGS152

8 fir MTP H EEPROM 28%I SULED

........................................... 1.8V ~5.5V (HK{H: 5.5V)

o R H R A fEETE 5.5V, FHISHIER IC,

L)<
TAFIREE ...
FAFIESE ...
SRR L

.................................... -0.3V ~ Vop + 0.3V
.................................... -40°C ~ 85°C
.................................... -50°C ~ 125°C

4.3. ILRC #i 5 VDD xRk K

93.0
92.0
91.0
90.0
89.0
88.0
87.0
86.0
85.0
84.0

ILRC Freq. (KHz)

ILRC Frequency vs. VDD

ol e

./ ——|LRC

24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)

4.4. IHRC SR 5 VDD KA MLLE (KHEZ] 16MHz)

0.15
0.10
0.05
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30

Freq. Deviation (%)

IHRC Frequency Deviation vs. VDD

/ M

/ -

IV ——IHRC

24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)
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4.5. ILRC SR 5iEE XA £ E

PGS152
8 fir MTP H EEPROM 28%I SULED

110

100
95

ILRC(KHz)

70

105 —

ILRC Drift
——VDD=5.0V
—=—VDD=4.0V
- VDD=3.3V N
VDD=2.5V /
| —«VDD=2.0V —
/

-40 -30 -20 -10 O 10 25 35 45 55 65 75 85

Temperature (degree C)

4.6. IHRC MR E5EEXRAMLE (KHER] 16MHz)

IHRC Drift
1.0
0.5
— -05
£ ——VDD=5.0V \.\\‘\v
O 6 —=-\DD=4.0V ,
VDD=3.3V N
15 VDD=2.5V
——\VDD=2.0V
_20 1 1 | 1 1 1 | 1 1 | 1 1
-40 -30 -20 10 0 10 25 35 45 55 65 75 85
Temperature (degree C)
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4.7. TAEHF vs.VDD @R %R 4= ILRC/n =AML E

%1:: JERA: Bandgap, LVR, ILRC; #HR: IHRC, EOSC, T16, TM2;
1O 5Ifi: PAO L 0.5Hz SR myfik o Fe ¥ b I sk, FARBIAL: v\ A= .

ILRC/n vs. VDD
140

120 || —=—ILRC/
—+—ILRC/4
100

N ILRC/16 ¢
= 80
N e
& 60
I.:_, V
© 40

20

0 1 1 1 1 1 1
2 2.5 3 3.5 4 4.5 5 55

VDD (V)

4.8. TYEHE vs. VDD @RSkt 8= IHRC/n = F HiZ& &

%1 J8H: Bandgap, LVR, IHRC; f&/: ILRC, EOSC, T16, TM2;
IO BlJ#l: PAO L 0.5Hz SR mfik s B Ul ¥t i B sk, HAMBIAL: BOAMAN BAREZ.

IHRC/n vs. VDD
14

—+—IHRC/2 /l
1.2 H ——IHRC/4

—=—IHRC/8 -
T M IHRcH6 /
0.8 | ——IHRC/32 —
——IHRC/64 /://__/,,

Current (mA)
o
o))

0 | 1 | | 1 |
2 2.5 3 3.5 4 4.5 ) 5.5
VDD (V)
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4.9. THEHR vs. VDD @RS 4= 32KHz EOSC / n A& B E

%1F: JBHA: Bandgap, LVR, EOSC: f#H: IHRC, ILRC, T16, TM2;
10 5[fl: PAO LA 0.5Hz MR sk R Uittt oG i3k, HABBIAL: WO AT,

1 0
1 2 | +Externa| 2 m ’_J‘
B II I ._.._____.?-—_B'.'-..___.
O —
:I'O
20
2 ! | | I I I

4.10.10 5| % H A IRSh B (1IOH) S5 ¥E IR (10L) B 2R B
(VOH=0.9*VDD, VOL=0.1*VDD)

loH vs. VDD (Drive=Strong)

60
50 —=—Strong /l

0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)
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PGS152
8 fir MTP H EEPROM 28%I SULED

loH vs. VDD (Drive=Normal)
12
10 —=—Normal //l
. 8
<
E 6
T
2 T/
0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 50 55
VDD (V)
loL vs. VDD (Drive=Strong)
80
—=— Strong /
60
g
~ 40
—
°
20 =
0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 50 55
VDD (V)
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loL vs. VDD (Drive=Normal)

18

M
16 [+ —=—Normal
14 /_//
12 —
10

loL (mA)
(04]

e

./

20 25 30 35 40 45 50 55
VDD (V)

oON b~ O

4.11. 10 5] A%\ B A& RE B K (Vin/ Vi) #1 28 B

Vih, Vilvs. VDD (PH Off, PL On)

4.0
35 ——Vih
R 3.0 . Vi
S 25 "
£ 15
> i/ /./
1.0
r//l/—’
0.5
00 I I I I I I

©Copyright 2024, PADAUK Technology Co. Ltd Page 20 of 92 PDK-DS-PGS152-CN_V002-Sep.19, 2024



o PGS152
'jv PADAUK 8 fir MTP # EEPROM 2&#! SuLED

4.12. 10 5| B3/ T hrREBT dh 2R A

Pull High Resistor
80.0
L 2 +Rph Lo . . . X
T 70.0
i
(@]
X
§ 60.0
2]
w
(O]
(h' e
50-0 | 1 | | | |
2.0 25 3.0 35 4.0 4.5 50 55
VDD (V)
Pull Low Resistor
100.0
——Rpl
90.0 H
E 80.0 J— - -
(o) v ¢ ¢ < + -
< 700
o
®
@ 60.0
o
500 1 1 1 1 1 1
2.0 25 3.0 35 4.0 45 50 55
VDD (V)
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4.13. HEHFEEI(IP0) 58 HIHFEHE (Ips) X R HH £ &
stopsys power save current vs. VDD
1.2
1.0 —e—stopsys /,,.-""
=z 038 /
= 06 —
(5]
S 04
O —
0.2
00 ] | | ] | |
2.0 2.5 3.0 3.5 4.0 45 5.0 55
VDD (V)
stopexe power save current vs. VDD
4.0 X
35 —

. —e—stopexe
3.0 /
25 P

< 2.
= 20 o
© 45 T
S 10 —
0.5 —
0-0 | 1 | 1 1 |

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)
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5. DhReMiR

51. MTP BFEMEE

MTP (W] ZRgnfe) Tt ORI RCEPAT AR T84 . MTP R2/7f26k 88 ol LUE A 50E, B8 3k,
FKAGAIR N . BALZ )5, F27 M 0x000 HilFF 46, #1447 GOTO FPPAO i), HKi A& 0x010. OTP #%
AR G 32 AN HbhE T AR E A R, W KAS, P55 %%. PGS152 ) MTP P A it A&
J9 1.5KW, % 1 fim. MTP 174 25 Ml “OX5E0~OXSFF it R 44, M“0x001~0x00F” #1“0x011~0x4DF”
bk 2 JR) A2 FH P B FR 25 (A

ikt Thfg

0x000 GOTO FPPAO 54
0x001 P REFX

Ox00F PR X
0x010 oL NI W BE R
0x011 PR X
Ox4DF PR X
OX5E0 A5 H

OX5FF REMEH
*£ 1. RN

52. RBHMERF

FHLES, POR (LHEN) ZHTEN PGS152, FFAHLA H) A LAE % 05 B N IEH L Jad AL,
P TS E] A 45 /N ILRC WHBR A, 1E# FFHLI (R 9 3000 4N ILRC, P fEfE I, Joigig Sl 77 =X,
HA R R L S YR R R, TR 0 1 B, Ho tsee A& FFHLI [E] .

R, LHEfAI(Power-On Reset)f, Vop %4156 Veor HLE, MCU A& AFFHLIRE .

VDD
POR Tege
Program
Execution
Boot up from Power- On Reset

K 1. EREARF
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52.1 EiNEFE

LVR level

LVR

hiTiERF

LVR{EER [E NS L F

VDD

WD -| : tSBP i
Time Qut
RATIER §

al Jimt S FH

VDD
PRSTB 31 ﬂm
i tser —
HITIEEE !
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53. HiEFMEES - SRAM

Ba AT Lo B o B TAFREEEE S, Bl A7 ik 43540 T DUBAR [ A7 U7 SRS fa 41, LR
BAFfE AR

HERGSE AR B A7 it 4 HLTAT, MERRAB B8 AESERIR BT 2 4%, P AT ARG I B AT 58 OHERRIRTE , HERRAF
fili g 0 HEAR RS R AR A, F P AT A I B HE AR

X RHRAFAE AR 2T 5, Ba e 7T LR SRR E R AR sk . A B A7 A o A m] DL 1R SR
BEF, XX IAR AR R AN S RIS A R, TR e 2 8 i, PGS152 A 128 747 I8 47 i
A AT LUR Y TR] e A7 B A A7 B

5.4. HIEFM#S - EEPROM

EEPROM [A#E N T H P Bdififig . H'5 SRAM A[EZAET, EEPROM NAEG KA ff o, B fd
EEPROM {71 ), BPfd & 7E FEIE S A1 0 IHRE S 4 fR¥F . EEPROM K fgid i [a]# F-hk#84 STEER 1 LDEER
KA

Piin] EEPROM FEH . B8, MBS RENEIE SN eerl T /743 1) EEPROM. %A )54 SRAM
[f) EEPROM Hutik /3 i — AN BdE g 4r . B F-hk54 STEER 2 )5, Fri& eermc.6 #5453 Busy. it
trd, AP ATLLEY EEPROM 2 fE & e k. e, MU ElRE eerme.5 UEFERS NER
. 4 eermc.6=0 {H eermc.5=1 i}, F£/RG NEHER, Wi SEREFSNEM, KIS ESHP . 80,
AP AT LLEZ L EEPROM SRESHEEHE 2 1 IE W 45 NAEREPEER, 7T PLK IHRC_EPM 77 {745 % B 4 0x34,
S8 DA iy AR U T i — IR B NHERR MBI E . BERT), Fils IHRC_EPM 73 745 ¥ B ¥ 2y Ox3F.

{§iH] LDEER 54X T- EEPROM i —/ 71 84 (13 B . A STEER 84X T EEPROM ffi— > 15 4
RIS N TR (8Bytes). — MFE1iE ANJETE STEER 84 Bi46% eermc ZRfE 284G N Ox5A HIfr 4. T
I 1E STEER #5411 560 eermc 2FfE 2855 N OXAS [#r4 . EEPROM HE T LM E £S5 N, HEHRLr
el 1SR 0o WSRBEEAL B 0 TS A 1 sl Sl i TR, FR RIS N,

ZLH EEPROM, Al F'f BRI F4k#54 LDEER. & JIN SR ANE, B SRy eerl 2777 3%
de PR B BT hR & eermce.6 DL eerl #0215 Ok #7152

EEPROM i FHyE RS0
1. EEPROM f# I B b 12647 —¥% EEPROM_Initial 17154, #iE. Adjust_IC J5HUAT .

2. IDE #2fft 7 Xt EEPROM #RAE IR <, @ BRI 8RIE, AT maeasrt.  #Hi

%64 Do_Erase(address) &5 N7 454 Do_Program(address)

3. IDE #fft PGS152 {7t EEPROM DemoCode, /7T IDE Hyuf I H - EE_RW W HZR T .t N HlFE,
FHEUEZS S H. EE_W MRS EEEER e hl E S A NEWE, R4 EshH N0 5l PAE & %55k
TR A A EE, SR )5 % EEPROM T HE B 0T 5 ] .
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||[===============—=—==-=-—=--—-——--——-———————=—==z/
Il PGS152 EEPROM Byte Write

/l Name: EE_W
/l Input: adr = eeprom address; data = eeprom data
// Output: non

||[===============—=—==-=-—=--—-——--——-———————=—==z/
void EE_W (WORD adr, BYTE data)
{

BYTE buffer [8];

Q@:

Ideer adr;

.wait0 EERMC.Busy;

if (EERL == data) return;// W SREAR AR, )2k

#f _SYS(AT_CHIP)

A = ~ EERL & data;

if (ZF)

{ 1 AJ LA e
EERL = data;
while (1)
{

Do_Program (adr);
.wait0 EERMC.Busy;
if (EERMC.Time_Out) {
IHRC_EPM = 0x34;
continue;  // HEBIX AL ?
}
IHRC_EPM = 0x3F;
return;

}

}
#elif _SYS(AT_ISP_ICE)
if (EERL == OXFF) // A OxFF A e

{
EERL = data;
Do_Program (adr);
.wait0 EERMC.Busy;
if EERMC.Time_Out)
goto @B; // L SR A [ AN FH P e
return;
}
#else
A = ~ EERL & data;
if (ZF)
{ 1 " LLB RS
EERL = data;
while (1)
{
Do_Program (adr);
.wait0 EERMC.Busy;
if | EERMC.Time_Out)  // BB ?
return;
}
}
#endif
WORD pntl = adr & OxFFFS8;
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WORD pnt2 = buffer;
BYTE cnt = 8;
do
{ #Ar 8 TR
Ideer pntl;
.wait0 EERMC.Busy;
*pnt2 = EERL,;
pnt1$0++;  pnt2$0++;
} while (--cnt);

pnt2$0 = (adr & 7) + buffer;
*pnt2 = data; // BB B BB

/I Erase 8 2£%k
@@: Do_Erase (adr);

cnt = 8;

pnt1$0 adr & OxFS8;

pnt2$0 buffer;

.wait0 EERMC.Busy;

#if _SYS(AT_CHIP)

if EERMC.Time_Out)

IHRC_EPM = 0x34;
goto @B;

}
IHRC_EPM = 0x3F;

#else
if EERMC.Time_Out)

goto @B;

#endif

Setup_Program,;

while (1)

{ HN 8 EHHK
EERL = *pnt2;
Set_Program (pntl);
.wait0 EERMC.Busy;

#f _SYS(AT_CHIP)
if (EERMC.Time_Out)

{
IHRC_EPM = 0x34;
Ideer pntl;
.wait0 EERMC.Busy;
data = *pnt2;
A = ~ EERL & data;
if (ZF) continue;
goto @B;
}
IHRC_EPM = 0x3F;
#else
if EERMC.Time_Out)
continue;
#endif

pntl$0++;  pnt2$0++;
if (I--cnt) return;
}
}

PGS152
8 fir MTP H EEPROM 28%I SULED
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'j- PADAUK 8 fir MTP % EEPROM %I SULED
[|=============================sos==========xff
I PGS152 EEPROM Byte Read
/l Name: EE_R

/l Input: adr = eeprom address
// Output: A = eeprom data

void EE_R (WORD adr)

Ideer adr;
.wait0 EERMC.Busy;
A = EERL;
}
5.5. RG-S4

PGS152 15 3 /MR {7 s B : Z80 db AR 3R 7 28 (EOSC), W =4 RC IR 7 25 (IHRC) Al 4 3K A5idR % 28 (ILRC),
%X 3 AR 2T LL4r B T 2577 %% eoscr.7, clkmd.4 F clkmd.2 Sk SR S . (8 3 0T DUERRA [F 3R T 2
VERN RS, BN AT DUEE B clkmd 277 2% K0 fE AN [ i 87 FH 5K

TG AR B RNEH
EOSC eoscr.7
IHRC clkmd.4
ILRC clkmd.2

®2: =AMMRGA

55.1. AH R RC P MAFREHM RC R

FHHLE, IHRC A1 ILRC #RZ 4288 IR . IHRC MR AEET ihrer FASKHE, BHEKRHER 16MHz, &K
WEE IR ZE B HTE L.5%ULAIN, AT, IHRC SR & F N HIE B EM TR E 2SR, #41ES% IHRC
5 Voo MiRExRZAZ LA,

ILRC U £ B T2, (I U R ER % 5 7 S 155 % FLL AL R AU B,
U BRI 007 L

5.5.2. GHRHE

FEO P AP HRIERS, IHRC S A bandgap 275 UK #RA AT RER AN R, PGS152 Eft IHRC SR ik
TR ZE 7, KHEDhBE AT LA 7 O RE P # e, (RIS AN iy & 2 A SR AT BORE e BT, RgvfEdn & 4
FHIR:

ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Voo=(p3)V;
pl=2, 4, 8, 16, 32; HLMRHLAF 1) R G 4

p2=14 ~ 18; HLARHES 7 BIAE 4ZE, 16MHz 238 ik 3%
p3=1.8 ~ 5.5; H LAEA[RI LA o PR #ESIZ
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5.5.3. IHRC SREAEN R Gilf 4P
TEA P mIFERRFE, IHRC SR HER R GEH 8 TN R 3 Fios:

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

%% 3: IHRC Sl 4 1 10

WWH, ADJUST_IC ZITHLE S — %484, LLEE RS TIEME ., IHRC SRR UEAERS: MTP F2FAR
I EPAT—IK, ZJEASEERAT T, R RE 7 AR SRR, UG RGRSEESARE.
PLR s NARRIRGETOTALE, PGS152 $i47 i 2 5 PR A :

(1) .ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
FFHLE, CLKMD = 0x34:
& [HRC MR HESiZ N 16MHZz@Vop=5V, i IHRC e,
& ZRGHHh = IHRC/2 = 8MHz
& EIVHiTEEEA, ILRC EH, PAS 32 H AF .

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

FHLfE, CLKMD = 0x14:

¢ IHRC IR HESI %N 16MHz@Vop=3.3V, JHH IHRC .
& ARG =IHRC/4 = 4MHz

& EIVHiTEEEA, ILRC EH, PAS 32 H AF .

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

FFHLJE, CLKMD =0x3C:

¢ IHRC (IR HESiZ N 16MHZz@Vop=2.5V, JHH IHRC k.,
& ZRGHHh = IHRC/8 = 2MHz

& EIVHiHEEEA, ILRC EH, PAS 52 H AR,

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

FFHLJE, CLKMD = 0x1C:

¢ IHRC (IR Z N 16MHz@Vop=2.5V, JHH IHRC ik,
& ZRGH#h= IHRC/16 = 1IMHz

& EIVITHEEHMEN, ILRC B, PAS 5| AR .

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

JFHLJE, CLKMD = 0x7C:

& IHRC (RS %N 16MHz@Voo=5V, &M IHRC k.
& Z%Hh = IHRC/32 = 500KHz

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

JFHLJG, CLKMD = 0XE4:

& [HRC MR HESiZ Ny 16MHZz@Voo=5V, i IHRC e,
& RGHH =ILRC

& EIMiHEEHMEN, ILRC B, PAS 5| AR

(7) .ADJUST_IC DISABLE
FFHLG, CLKMD &A788 % H WA GEATEMhE) -
& IHRC AR
& ZREGHHr = ILRC 5 IHRC/64 (H Boot-up_Time 5 )
& GVt aH, ILRC JEH, PAS5 5| AR .

5.5.4. AR IRG 2R

WA SRR RS, T EE XL X2 Z )3 E d A, P AT LB P B R F R BAE X1 AT X2 22 1]
AMNEEER 2 CLIC2. B 2 At NAE FH St AR 4IR 5 2 A AF i F2 N FH 26 %« PGS152 SZRFHARIRE T 28 LAEMR Ny
32KHz, #id 32KHz MIAST 3.

i B Xin A1 Xouty B L%
EOSCR [4:1]

3 A2 5 4%
EOSCR.7

\d

- l PA7/X1

] # 45 = EOSC
l PAG/X2

Cc2
y C1AI C2 e W HR DT i M) B

2: SRR & AR R

N TR ELF N IEZETE, By 7R R, E IR AR SR AR, R, PGS152 [ 3 478
eoscr (OxOa)th 5 BEMSHILEL. A 74+ eoscr.7 FIKJEH ARG %%, FA74% eoscr4: 1)K E&E G HN
B LA DR, VA B A [ (10 PR A A2 v AR R 1 8 8 1) 0K

€ eoscr[4:3] : ‘BT ®E 32KHz MR 4 M E Xin F1%¥. 00/01/10/11: 15 f/7pF/9.5pF/12.5pF
& eoscr[2:1] : BHT#E 32KHz AR % N B Xout H1%¥. 00/01/10/11: {5 H/7pF/9.5pF/12.5pF

] S ARG %, S AU AT R IR A ARG E N 8], A g I TRDRE IR TR e A . L iR
AR . ARG B UIH B ARG & AT, A T DR S R IR G A RUE I . RS HREF W R
i
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void FPPAO (void)
{
.ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=5V
$EOSCR Enable; // EOSCR = 0b101_00000;
$T16M EOSC, /1, BIT13; /I T16.Bit13 #70->1 &, Intrq.T16 =>1
Il EERILRT dE IR G 48 CFEAE
WORD count = 0;
stt16 count;
Intrq.T16 = 0;
while(!Intrq.T16) { nop; }; Il #-# 4 0x0000 to 0x2000, #£/=INTRQ.T16 f£%
clkmd = 0xB4; Il YRR #1)#E/EOSC;
Clkmd.4 = 0; /I F47 IHRC
}

i BRI AR ANMEIRBE AT, T R AT HU R A A, R R IR A e A R A

5.5.5. RGK8hF LVR FHELL

ZER B IR B YESR 1 EOSC, IHRC 1 ILRC, PGS152 Hif#h 24 AEAER, WE 3 Fix.

Clkmd
IHRC +2, +4, 8, R
clock +16, +32, +64 g
System

M clock
EOSC =1 >

U CLK
clock

X
ILRC —> +1, +4, +16 >
clock

3: RGN PP YRIE T

AT AEA R R R N IEHEA R R R G B, 5 B R GE PP 5 R AT LVR I EEHE (7 45 Sl ok
AR RGAEE . LVR FIIEHERZRAE G B RE %, AR RGBSR LVR ¥5E, TS HE 4.1 H RS

I Bl PR B AR A HE
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5.5.6. REmEhI#:

IHRC #&HE 5, F P o] B8 ZESR V)4 22 G i £ 2158 130128 5038 1T g 2= BE I 13 R G kAR Ak R tE e S Th#e
FAF, PGS152 [ R GiH #hRENS B @ W 2 %747 5% clkmd 7£ IHRC, ILRC fl EOSC ZIaP)#f. (£ 5E %
i clkmd 25, RGN ELRIE R BORT AE . EER, £ Fard% clkmd FAB[E, AREFERRHERE
BHBRAELER, N RN E 2R AIE RS R, 1520 IDE TESREY -> “ff R -> “I1C A4 ->
‘A7 28 4H” -> CLKMD”.,

Case 1: Z %4t M ILRC §]#:3] IHRC/2

/i R ILRC
CLKMD.4 = 1; i SEFHFFHRC, BJUERTTHEET

CLKMD = 0x34; Ik I# 7 IHRCI2, ILRC FEELHZH
/I CLKMD.2 = 0; Ik BUIEZE, ILRC A LIS I

Case 2: R4l M ILRC ]3] EOSC
Ik ZLHTFAE ILRC
CLKMD = OXA6; I #FHRC, ILRC PREFXHIZH

CLKMD.2 = 0; /i ILRC A/ LUFEX =]

Case 3: &4 4h M IHRC/2 Y]#:5] ILRC

I RGP IHRCI2

CLKMD OxF4; Il % F\LRC, IHRC PHEAXEZH
CLKMD.4 = 0; Ik IHRC A/ LI B (7

Case 4: ZZN 4\ IHRC/2 Y)#:%3] EOSC
Ik RG] #E IHRCI2
CLKMD

= 0XBO; /i I#%FEOSC, IHRC PEEAESHEIEH
CLKMD.4 = 0; I IHRC #/ LIAX 1=

Case 5: A% 4 IHRC/2 Y#:3] IHRC/4

Il FRHHIEHRCI2, \ILRC 753X 42 5 1
CLKMD = 0X14; /i 1# 2 IHRC/4

Case 6: WIS A H U RGeS eh o A FOR IR 2%, REE2 bl
/i RGN #2 ILRC
CLKMD = 0x30; /i FEEMILRC 7# 2 IHRCI2 [FH] 7 \LRC #% 4%
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5.6. B#

PGS152 WHE —MEfFLtbiids. B 4 Pros Ui rh R HAE A . B n] BLLLELPIAS 51 B2 18] 115 5 BlE 5

HZE L Vinema R B 5 W E bandgap(1.2v)fittbi. WMAME SHETHEL —MEIERA, 51— MmN,

ELEas i A AN T LU PA3, PA4, W'E bandgap(l.2v), PB7 B W5 % L Vinema r. I H 2714725 gpec 1)

[B:AMRiEF. EESAI IR AT L2 PA4 B0 Vinema r, JFH1 gpce #7282 HINL 0 KL

Chisgs fod b 45 BT DU i 2] PAO, BT Timer2 (1S i #iAEEL(TM2_CLK) X FE. B4, &

TR N ATTIER, PR A5 R AT DU A R S S B I gpee wR A AR I A

16 stages

I %
gpcs.4=0

R R
*0o _"Ne\\N—e

gpcs.4=1

PA4/CIN+ —»(1

gpcc.0

clock F

———
TM2_CLK

ngC[SZl] Vinternal R
PA3/CINO- »>000
PA4/CIN1- »001 M
Bandgap »010 U gpccd || To request interrupt
011 X X 3
e} gpcc.
PB7/CINS- —| »l101 MRE
0 oL, X ] T
. F » 0
MUX Timer 2 PAO

gpcc.5
gpcs.7

4: R R B AE A
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* PADAUK 8 fir MTP % EEPROM %! SuLED

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

WHERZ 25 HL I Vinemar R 3£ R HLBHPTALEL, TR AE AR REIRINZE WL, gpes FFfrar i 4 AL
5 52 KL Vinernal r IR MR AR, O7[3:01FH Tk AT 2 B R /K, X LK /2 B Vinternal R 55
MEARAE 7 16 S50, HHAZ[3:0)ik#E k. B 5~ B 8 BRI FM T AAFRMZSHE L Vinenairo 6
Z % HE Vinemar 7] LLEIT gpes Ff7as K&, UM (1/32)*Vop F(3/4)*Vob.

16 stages
/\ 8
- I
oo R gpcs.4=0
| gpcs.4=1
|

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

1 +
V inemal R = - * VDD +% * VDD, n = gpcs[3:0] in decimal

5: Vintermalr {1212 (gpcs.5=0 & gpcs.4=0)

16 stages

/\

\ 8
oo o M gpcs.4=0 %7
gpcs.4=1
|

!

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

\

(n+1) & . :
internal R — o VDD, n = gpcs[3:0] in decimal

\

6: Vinternal R ﬁf@'ﬁ:?ﬁ‘]%(ngSS:O & gpcs.4=1)
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VDD = = 16 stages
T - ~ 8
oo 6 R gpcs.4=0
gpcs.4=1
l F—%
gpcs[3.0] =2 MUX
|
V ihternal r = (3/5) VDD ~ (1/5) VDD + (1/40) VDD

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

_(n*+1)
40

1
v —T*VDD+

internal R —

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

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

16 stages

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

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

internal R

_(n+1)
32

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

internal R —

8: Vinemar {4514 (gpcs.5=1 & gpcs.4=1)
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5.6.2 fEALER
1.

J\IHQT% PA3 ygﬁiﬁ]]\%ﬂ Vinternal R E/‘J EEE%(18/32)*VDD ’VE?‘:’J-_E%J')\‘) Vinternal R @T%J:lg] ngS[5Z4] =2b’00
fECE 77, gpes [3:0] = 4b'1001 (n=9) LATEF] Vinema r = (1/4)*Vpp + [(9+1)/32]*Vop = [(9+9)/32]*Vop =
(18/32)*Vop MIZH Hi %

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

gpcc =0bl1_0 0 0 000 O; Il G, 713 : PA3, IEFIA: VintemalR
padier = Obxxxx_0_XXX; Il 12/ PA3 2075 AR bR (k. Hi&F HE)D
57

$ GPCS Vop*18/32;
$ GPCC Enable, N_PA3, P_R; IIN_XX Z T A, P_R fCHILA L HBZH H
PADIER = Obxxxx_0_xxXx;

1 2:

jﬁﬂ% Vinternal R ?'\jﬁ-*rﬁﬁ}\, Vintemal R E/:] EEE%(ZZHI-O)*VDD ﬂ] PA4 %Eiﬁ)\; tlﬁiﬁ%‘% E@éﬁ%){%fi*&‘riﬁ:iﬁ
HF) PAO. Vinternalr 1 HLE A(14/32)*Vopos Vinemal r ZEFE K] gpes[5:4] = 2b'10 MECE /7., gpces [3:0] =
46’1101 (n=13) LIS F! Vinternai r =(1/5)*Vop + [(13+1)/40]*Vop = [(13+9)/40]*Vop = (22/40)*VDD .

gpcs =0bl 0 10 1101; Il #H1F/PAO, Vinernalr = Vbp*(22/40)

gpcc =0b1 0.0 1 011 1; I REMHERH,  THA: Viemar, IEHA: PA4
padier = 0bxxx_0_XXXX; Il 12/ PAG ZrFF ARy ik (k2 HI& ) H &)

a4

$ GPCS Output, Vop*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; [IN_R fCELIALHHZE HE, P_xx ZIEHA
PADIER = 0bxxx_0_xXxXx;

ERE: 2 GPCS i&# Output 2| PAO HrHi B, 15 H S PA3 Mt ThRe S im, {HIC Z1ERIR, Fr
DI B BETE R IR AR
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5.6.3 fEHHEREM bandgap 1.20V
W Bandgap 2% H A4 alias il LA 1.20V, ‘& w] L& AR B R FL I 7K. 1% Bandgap 2% Hi &
AJ DLZE AR f i N 22 A1 IE SN Vinternal R FLHE s Vinternal R B HLIESE Vob, A H%E Vinternal r B8 7KF 1 Bandgap
SR, AT DUHNE Voo FIHLE . 205 N (gpes[3: O] F#k#]D ik Vintemar #¢3IE 1.20V, 54 Voo

R R A P DA i A1) A B

For using Case 1: Vop =[ 32/ (N+9) ] * 1.20 volt ;
For using Case 2: Vop =[ 24 / (N+1) ] * 1.20 volt ;
For using Case 3: Vpop =[ 40/ (N+9) ] * 1.20 volt ;

For using Case 4: Vpp=[ 32/ (N+1) ] * 1.20 volt ;

M—‘:

$ GPCS Vpp*12/40; Il 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; /| BANDGAP #Z7i#iA, P_R fCEIEFAANIES % L

if (GPC_Out) Il 25 GPCC.6

{ 1l 245V AF 4V #f
}

else

{ /1 2 \op N T4V I
}
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'j- PADAUK 8 fir MTP # EEPROM 2% SULED

5.7. 16 Arit##s (Timerl6)

PGS152 WE —A 16 i iHE#% (Timerl6), 1HEEsE 8P n sk B T KRG 81 (CLK), ZMT G AR a i
BH(EOSC), W EMIEZN#(HRC), WEMESIRE £ (ILRC), PA4 fil PAO, — A5 %8 Fokik £t o

it AP ORI . AEIR S 16 ALTHEARZ AT, 1 AT RMAE M S P as 4R =1, 4. +16. +64 Lb#E, iLiHHL
H(EN=2 SN

16 At %as HBEm B3, THEESIAAE T DU stt16 $54 k¥, K i i B2t T LLA A 1dtl6 T
LA 2] SRAM BHEAAE RS . g L A8 T8 Timerl6 R Wi ok, it 3@ i, Timerl6
AT DAk BT Timer16 AEAE B a0 &9 Fron. W&k E 16 A7t 3as 47 8 2L 15, W28 mT L b I+
fil R B R BRIRALE, 2 AEF 4% integs.5 (Hubkf 0x0C) .

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

9: Timerl6 fibuiE &

2f# ] Timerd6 R, Timerl6 AJiEVEE XAE.inc XX . B =ASE0Rk 2 X Timerl6 HIfEH . 5—1MS802
Fke X Timerl6 HIRTERE, 28 —ANSHUe FRE LHiadds, s)a—NSH0e e P RE. FEgu T

T16M I0_RW 0x06
$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| E—/ 2%
$4~3:/1, /4, /16, 164 E=APB2H

$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 I E=12%
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i 20T UK IR R G R Bk ok e X T16M 28, #lFin R, HE2 672 % IDE 48— [ HFM- 1C
N - ZEBRNGH - TI6M” .

$ T16M SYSCLK, /64, BIT15;
Il ZEFHSYSCLKI6A) 25 Timerle A7 #Ji, #F 2716 1M #/#]=4—/A INTRQ.2=1
Il ZZ0/# =IHRC /2 = 8 MHz
Il SYSCLK/64 = 8 MHz/64 = 125KHz, #7#£512 mS /=4 —/XINTRQ.2=1

$ T16M EOSC, /1, BIT13;
Il ZEFEOSCIL) 25 Timerl6 #/ £, #2714 1S £/ #i =4 —& INTRQ.2=1
Il EOSC=32768 Hz, 32768 Hz/(2"14) = 2Hz, #£0.5S /%4 —/4INTRQ.2=1

$ T16M PAO_F, /1, BITS;
Il 7 PAO 25 Timerl6 /A1 £1JF, #F 279 1N #1 T H =4 — /4 INTRQ.2=1
Il #7512 1~ PAO #1 £ /=4 — /& INTRQ.2=1

$ T16M STOP;
Il ZF Timerl6 7/-#t

i Timerl6 242 FHE HigfT, kA LLH T 57k
FINTRQ_T16M = Fclock source + P + 2n+1
He, F 2 Timerl6 (I #hisi %

P /& t16m [4: 3]HUiEmi (kb 1, 4, 16, 64)
N JErhWrEsRERE AL, Flan: &R 10, A4 n=10,
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5.8. 84 PWM ¥ (Timer2)

PGS152 W& 14 8 fifiiff PWM 11428 (Timer2). &l 10 4 Timer2 f4HERE, Timer2 [ #PJETT LK H &
TP (CLK), Pmd RC 935 s B £ (IHRC), PIEBIEA RC %% 48 B £ (ILRC), M AR & %5 (EOSC), PAO,
PA4, PBO FILLE 2% . 2747 4% tm2c MIAL[7: 4JFoRIERE Timer2 B 4F. W H IHRC {54 Timer2 FIHEHYR, 4105
FLAEAERE, IHRC 4P 3ok £5i% 3] Timer2, LA Timer2 3R < i1 3. 45 tm2c 29177 88 47[3: 2]/ E, Timer2
(% AT L PA3 B8 PBO 5l il A #E g fE 27 7728 tm2s f7[6: 5], B Eh i slifithigfit+=1, <4, <16 f1+64
FIESE, HAh, FIFHSERAES AT tm2s Ai[4: 0], BHeh o Sigs et 7+1~+32 MIThRE. L4 AT s
PLI oy Ags, Timer2 B (TM2_CLK)SUCR AT LAT 2 MR 1%,  DURAEAE = 5 B A

Timer2 1] 8 fiit £ # R e P AT LI EERE, Sl 748 tm2ct, THEERIOME 7T DAk B B0 . 4 8 itk
P EUEIA R F R AR AR R VS IR, B B8 E SRR S, PR ZF A7 RS ok e S i A = AR YR 1 R
PWM 75, 8 fir PWM JE I 28 P TARR: AR M PWM #20; Fa SAAR =0 % th 1] e Jo 30 i e sl
Wrff; PWM B2 AR =4 PWM Y, PWM 733828 n LA 6 fir. 7 780 8 fir. B 11 /R Timer2 Ji
IR R PWM B B B

» TM2_CLK
tm2s.7
tm2c[7:4] ——¢— tm2s[6:5]  tm2s[4:0] m2e.1
edge to
CLKN l l l _
lITFRZg' M Pre- Scalar 8-bit ———» 'Nterrupt
’ U |»scalar] o = |gpf UP P tm2ct[7:0]
EOSC, + 1~32 counter
Comparator, X 1'4 Al % 5
PAO, , & > > -
~PAO. F = 16, 64 N o[ e[ PA3
PBO, ~comparator D R Ml—» g0
~PBO —
’ U
PA4, upper T T Y
~PA4) bound ;
. tm2b[7:0] GPC_PWM tmZ2c.0
register ﬁ
tm2c[3:2]

10: Timer2 fififHHE &

©Copyright 2024, PADAUK Technology Co. Ltd Page 40 of 92 PDK-DS-PGS152-CN_V002-Sep.19, 2024



.’~

‘.jb
w

PADAUK

PGS152
8 fir MTP H EEPROM 28%I SULED

Time out and Time out and Time out and
Interrupt request Interrupt request Interrupt request
Counter 'I:' ‘:\ Counter ,/ \ Counter ,/ '
S \ ,' ' S
OxFF 4 RAETIA OxFF 4 A - ox3F 4 .-
’ 1 \ AN 4 ' ’ \
¥ y 3 P | )/ ' S '
bound bound / bound Y
Event Trigger Time Event Trigger Time Event Trigger Time
Output-pin A Output-pin 4 Output-pin 4
Time Time Time
Mode 0 - Period Mode Mode 1 - 8-bit PWM Mode

FEFFIET GPC_PWM “52 Fi AR5 75 oK i b e s 45 R4 1] A2 il PWM B K B E

PWM Output

11: Timer2 &R FT PWM #2105 Bl (tm2c.1=1)

Mode 1 - 6-bit PWM Mode

Ao WRFEFET‘GPC_PWM # ik

HE, MR R O 1, PWM s iER s i EL A AR 2 O I, PWM WRE R, Wi 12 For.

Comparator
Output

I

il

I 11

I

B 12: Lhigssarist) PWM 3% 1 ik %

5.8.1. ¥ Timer2 F=4: BB

G S PR M SR R B B LR 50%, H R SR AR SR, AT LU I T
BHAE=Y + [2 x (K+1) x S1 x (S2+1) ]

fl1:

Y =tm2c[7:4]: Timer2 FrikFrs sh iR
K =1tm2b[7:0]: LIR&FAFERBENE (HiEfD

S1=tm2s[6:5]: TUHHidsiEE (S1=1, 4, 16, 64)
S2 =tm2s[4:0]: Z¥dsfE (Hkhl, S2=0~31)

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

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

> AR = 8MHz + [ 2 X (1274+1) X 1 X (0+1) ] = 31.25KHz
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Bl2:
tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s[7:0] = 0b0111_11111, S1=64, S2 =31

> HHiE = 8MHz + (2 X (12741) X 64 X (31+1) ) =15.25Hz

Bil3:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_1111, K=15

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

> AR = 8MHz + (2 X (15+1) X 1 X (0+1) ) = 250KHz
Bl 4:

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

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

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

i1 Timer2 %€ I 43 M PA3 51 I A A IBE R 7n I RE P 40 R s -

Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; " 8-bit PWM, FH4 =1, 4 =2
tm2c = 0b0001_10 0_O: I AN, FH=PA3, I
while(1)

{

nop;
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5.8.2. {#H Timer2 =4 8 fir PWM ¥
WHREFE 8 fir PWM [, Ni%S7 tm2c [1] =1, tm2s [7] =0, % B 5 28 L aT DLRERS o F -

BIHBE =Y + [256 x S1 x (S2+1) ]
Bl E2E = [(K41)+ 256]x100%

A, Y =tm2c[7:4]: Timer2 F ik BhE 5%
K =tm2b[7:0]: FR&FfFasEEmE (k)
S1=tm2s[6:5]: T Mg el (S1=1, 4, 16, 64)
S2 =tm2s[4:0]: s AigefE (i, S2=0~3D)

Bila:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> R = 8MHz + (256 X 1 X (0+1) ) = 31.25kHz
S it EAE = [(127+1) + 256] x 100% = 50%

Bil2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0111_11111, S1=64, S2=31
> iR = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz
S il A = [(127+1) + 256] x 100% = 50%

B13:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b1111_ 1111, K=255
tm2s = 0b0000_00000, S1=1, S2=0
> PWM i & s Hf
> Hi E2E = [(255+1) + 256] x 100% = 100%

Bila:
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
> % 2 = [(9+1) + 256] x 100% = 3.9%
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i Timer2 5E N #8 M\ PA3 7242 PWM T IR GIFE R 0 F BT

void FPPAO (void)
{
ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
wdreset;
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0bO_00_00001; I 8-bit PWM, W #4 =1, Wi =2
tm2c = 0b0001_10 1 _O: AL, Fii=PA3, PWM #z(
while(1)
{

=~
~

nop;

5.8.3. {EH Timer2 =4 6 £z PWM ¥
MR LR 6 fir PWM [, Ni%SLtm2c [1] =1, tm2s [7] =1, % E i 528 e aT LS F -

HIHRER =Y + [64 x S1 x (S2+1) ]
Bl =[(K+1)+ 64] x 100%

A, tm2c[7:4] = Y: Timer2 Fridke 4 s 2
tm2b[7:0] = K: ER&FAFS B IME Rk
tm2s[6:5] = S1: T/ 4ids & EfE (S1=1, 4, 16, 64)
tm2s[4:0] = S2: sr#igsfE (+idkhl, S2=0~31)

F P aT BLdE S H TM2_Bit iX 4™ code option, & 7 7 PWM #UE ARSI 6 7 PWM #. X 7R
R R A R R R R R 64 AR 128,

Bl 1.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1000_00000, S1=1, S2=0
D> AR = 8MHz + (64 X 1 X (0+1) ) = 125kHz
> Hi 2 = [(31+1) + 64] x 100% = 50%
Bl 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1111_11111, S1=64, S2=31
> A% = 8MHz + (64 x 64 x (31+1) ) = 61.03 Hz
> i s = [(31+1) + 64] x 100% = 50%
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tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

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

2> PWM it &

> it EAE = [(63+1) + 64] x 100% = 100%

Bil 4.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_0000, K=0
tm2s = 0b1000_00000, S1=1, S2=0
> Hi iR = 8MHz + (64 x 1 x (0+1) ) = 125kHz
S it EAE = [(0+1) + 64] x 100% =1.5%

5.9. 11 fz PWM 1%

PGS152 A8 — 43t = 11 f7ff) SULED(Super LED) PWM £ % (LPWMGO,LPWMG1 &LPWMG2). #%
i R TR

® LPWMGO — PAO
® LPWMG1 - PA4
® LPWMG?2 — PA3, PA5
WHIER: 5S-1-S01/2(B) N K/ H 34 11 71 SULED PWM 4 i 38 (1 Th g

5.9.1. PWM ¥

PWM 7% (& 13) H— AW (Trerioa = [H] A Fl—AFEJH B s A]) (23 tl) o PWM SRR
T B 2 (frwm = 1/ Tperiod) -

PWM Period

PWM Output

'PWM Duty Cycle
—

s UL nn

K 13: PWM % i e
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5.9.2. BT HE

PGS152
8 fir MTP H EEPROM 28%I SULED

Kl 14 fros 2841 SULED 11 Az PWM AR Rl as HRELE 7 B & o % =% PWM i I 3L [F] () Up-Counter A g
IEREFF IR B, BTCAEATTH PWM B A CEFRD RS . B4R DUE IHRC 808 RGH #h4E,
PWM {5 5%t 51 AT LU L Ipwmgxc[3: 1] 2 47 #% Sk 1E . PWM i i ff g il GPC #=iil, 48 J5 il it Ipwmgxc.7
ki, PWM KA BIH PWM _EREHCE A28 008, & PWM BB & H ) PWM 57 B AR A7

A RE o

7E LPWMGO 383 A HIAN A7) OR A1 XOR #4512 H T 77 4 HAMEE & HG 5EX [ 3 HR L1 .
F P ] BLE G H GPC_TMx_LPWM code option, 4 2e T #H] PWM I T% 1%

Comparator

Lpwmgclk(6:4]
System Clock, —
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCK/g, [ Selector
LPWMGCK/16,
LPWMGCK/32,
LPWMGCK/64, |
LPWMGCK/128
PWM Counter ot
bh I
wa_lpumge upper bond 5 |+ PWM interruptrequestand Halt Wakeup
(msB)
] >—I:> 11- bits PWM Up Counter
PWM Counter i
wr_lpwmgeubl upper bond i
(Ls8)
LPWMGO Sh‘ LPWMGO ——|
its
wr_pumglith ——s| DutyValue |27 N pr— LPWMG1—,
{MSB8 bits| e |1wmen
Duty Value LPWMGO
’—|:> Buffer f=p| Output n
(12 bits) Control LPWMGL
LPWMGO 3bits
wr_lpwmg0dti— DutyValue %
(LSB 3 bits) - Lowmgdel]
0
LPWMGL ™
W lpumgleth—— DutyValue |0 €| Compare Mux
(M5B 8 bits) & [LPWMGL
Duty Value Output —LPWMG2—|1
»d Buffer =21 control
(11 bits)
LPWMGL 3bit
ll
wr_lpwmgldtl——{ Duty Value 5 Lpwmglcld]
(LSB 3 bits) -
P
LPWMG2 0
8 bit:
wr_lpumg2dth——s| Dty Value -4 | compare
(MSB 8 bits) Duty Vel & LPWMG2 MUX
Qutput
Buffer
(11 bits Control 1
PWMG2 |
wr_lpwmg2dt—{ DutyValue 3h“§v
LSB 3 bits
! : Lpwmg2c[4]

Lpwmg0c[5]

Lpwmg0c[3:1]

PAD

Selector |

Lpwmglc[3:1]

Selector |+

Lpwmgle[5]

Lpwmg2e[3:1]

Selector

Lpwmg2c[5]

K 14: #4H SULED =8 11 fir PWM 4 i as fifi 44 7 S |
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A
OX7FF

Counter_Bound[10:1]

Duty[10:0]

v

Time

Output . Time

\

Output Timing Diagram for 11- bit PWM generation

B 15: 11 iz PWM 4= 5% 2850 H it 5 &
5.9.3. 11 it PWM A R8BI EAR

PWM #rHiAi# Fpwm = F clock source + [ P x (CB10_1 + 1) ]

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

PWM 52t (FB4H) =(DB10_1+ DBO0 x 0.5+ 0.5) + (CB10_1 + 1) x 100%

XH,

P = LPWMGCLK [6:4]; Fil7#it P=1,2,4,8,16,32,64,128

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

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBHI[7:0], LPWMGCUBL([7:6]}, iH%i#%

5.9.4. W HAFEX F PWM EIETEH]

HT PGS152 MR 11 bit PWM 4544, 7RISR PWM2 it . PWMO 5 PWM1 %85 @ 1 PWMO %

VeI, RIRAT PR EL AN SEIX PWM B . =Bl T

#define dead_zone 10 Il FEIXHE] = 10% * (1/PWM_Frequency) us
#define PWM_Pulse 50 Il ZHAEX PWM 525 E N 50%
#define PWM_Pulse 1 35 Il ZHAEX PWM (525 EE N 35%
#define PWM_Pulse 2 60 Il ZHAMEX PWM (525N 60%
#define switch_time 400%2 I O s by, TR R ) a0 1)

A= RPIEZRR =42, switch_time [y PWM IG5, thf PWM FA: 1/2.5KHz = 400 us, #P]

[1#B5 8] 400%2 us
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void FPPAO (void)

{

ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
il e 1 = ] - e

[f-menne- uﬁﬁ’ﬁli[ﬁﬁ&;ﬁ“"th --------------------

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse + dead_zone;

LPWMG1DTL = 0x00;

LPWMG1DTH = dead_zone; [ILPWMGO 5 LPWMG ®&i)5,, PWM 575 th=PWM_Pulse%
LPWMG2DTL =  0x00;

LPWMG2DTH = PWM_Pulse + dead_zone*2;

LPWMGCUBL = 0x00;

LPWMGCUBH 100;

Il---- Gi—RLE PWM Hj“%'#&ﬁj\b@ﬁ ----------------
$ LPWMGCLK Enable, /1, sysclk;
[]-=----- fi 425

$ LPWMGOC Inverse,PWM_Gen,PAO,gen_xor; I LPWMGO 5 LPWMG F&if5, M
Il PAO il ik P4

$ LPWMGIC LPWMG1,disable; 1/ LPWMG1 AN

$ LPWMG2C PA3; 1 LPWMG2 PA3 %t

while(1)

{

//******** ‘wﬁ E%‘_‘S t{: *kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
IO B L, i G mT A B R TR SE XV O, S R4 20 Y
I 7R 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse 1 + dead_zone;
LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse 1+ dead_zone*2;

.delay switch_time

575 e /N K 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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8 fir MTP H EEPROM 28%I SULED

FIRFEFE T, [EE &2 EEE TR ) PWMO/PWM2 TR 16 Fis .

PWM2

PWMO

|
Dead Zone
)%

16: W HAN PWM HTE

) 5 2% LUBT S [ PWMO/PWM2 3T E 176

PWM2

PWMO

<
35%

60%

Z

et
35%

B 17: PEE AN PWM B

ATOURIL, FRBIFR TR, HAEX &MY PWM [FIR yE . #5072 PWM FRCAEREIZEX, AL
% B ¥ 1 Inverse BIAT . 4
$ LPWMGOC PWM_Gen,PAO,gen_xor;
$ LPWMG2C Inverse, PA3;.
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5.10. & 114

B R— NS, L BPIER B SRR % 25 (ILRC), AILL@E I - AR wdreset i 4 B 5 25 114
TG A misc AR AR IR RS, W LLBCE PURNAS R O E TN I 18], e .

€ Y misc[1:0]=00 (ERIA) Bf: 8k ILRC 4 i 1
€ 4 misc[1:0]=01 if: 16k ILRC Hf4f JH 1
€ Y misc[1:0]=10 i}: 64k ILRC % & 11
& 4 misc[1:0]=11 it}: 256k ILRC 4k & 1

ILRC (84 T REDR R T i (07840, F i b A0 TR IR RE AR IR 22, o FH 5 L 0 Tl B 20 S AR Lo
HT/ERREFBE MR G, BB ot 25, AP G H S5 E A, #E R E
Jo B 2 S5 A8 7R wdreset #5845 & T L.

ME R R R, PGS152 ¥ E AN IFEHBITIRER . &I M FEWE 18 Fix.

VDD

A
v

WD tSBP
Time Out

Program
Execution

Watch Dog Time Out Sequence

18: F | It I i v e 1R
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5.11. H1¥r
PGS152 F 7 ki
AR TR PAO
A TR PBO
Timer16 ¥k
EEPROM &5 (EEW_Done) il
GPC A
LPWMG i
Timer2 W5

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

BT SRIEAA B SR W s AR s . R D R AR AE I A 19 B BT I BT R
bREALE AT B A IF IR B B S A A48 intrq i % GRS EBLE AT DO BTSN BRI a5
AL, XPRT XA integs ERE . FrA 9 WG RIER G #8T H1 engint $8-24%8H] R 2R H
hibietT, LRAEH disgint #54 (FHI&RPED 5HE.

T HER S R A S, IR ERR A S sp fRE . T REFTHEES 2 16 9, HER A /74 sp
fL 0 BifRFE 0. BEAL, HI AT LUMEH] pushaf #5477 ACC FIARE A A4 I E BIHEAR, LLRAEFH popaf 18444
AR E 2] ACC MbrEaF A7 as b . th T oM SHARAF AL, 12 Mini-C B, HERR AT B 5IREE tho A2
Fregete. LSRR aNEk B AT SCHERRER LIS, F 7 NAT A2 B, AR 2R

INTEN[6
TIMER2 Output INTRQ[6
bodicbollilld Detect event Ql ]}
INTEN(S]
LPWMG Output
AL L Detect event INTRQ[5] }
INTEN[4
INTRQ[4
G—>PC Dutpt Detect event —INTRQ[4])
INTEN[3 N\
TEN[3] Interrupt To FPPO
EEW_Done Output /
Eer T PR Detect event INTRALA)
INTEN[2]
engint/ disgint
TASIOMPUE_| Detect event RG] NOTE: “engint” and “disgint” are instruction
INTEN[1]
PBOOUtpUt | o ot event INTRQ[1] }
INTEN[O]
PAO Output | Detactaviiit INTRQ[O] }

19:  H r i 2 A 11 HE 1
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—HRAW,  HEAR AR A

& RV Ao R sp AT AR E AR AT RE .
& N sp KRN sp+2.
& Rl EshiER .
& G HHE 0x010 FREL R — %454
TEH IR S AR 7 R, AT DO I S A5 A7 2% intrq 078 T R AR YR
. BE INTEN 90, INTRQ if &4l i & A= P fi 42 .

TR SRR SEOR . A reti SRR BIREA HIREF, HAAR TARREER 2

& A sp FFAFAHEE MR AT A8 E S IR AR PR .
& Ui sp BTN sp-2.

& ERTECEESNEA.

& T KIEABEH BT ERITES

i 1 L T B AL (R SRR AP A 2 DA P T R B, — P ITR P ASY, RR I 2 4 . KSR
#E, 734 pushaf Wil ZMA T FHEFIRGIREFER 702y, 5, A —Z il pushaf &
SEFR BT HER AT AR -

void FPPAO (void)
{
$ INTEN PAO; /I INTEN =1; 25 PAOQ /4%, FEFBIER
INTRQ = O; Il JEEINTRQ
ENGINT =1/
DISGINT Il fEH 2 e 7

void Interrupt (void) Il HBEEF

{
PUSHAF Il ZF#EALU FIFLAG FHF#E

Il 1R INTEN.PAQ Z £ E/FLB)BIFHF, MR AT LB INTEN.PAO Z4 % 1.
Il #%7: 1f INTEN.PAO && INTRQ.PAO) {...}

Il A5 INTEN.PAQ —EZEEENE, BEATLIZAREHBT INTEN.PAO, BLIIE FBFH 1T

If INTRQ.PAO)

{ Il PAO #9877
INTRQ.PAO = 0; /I RAIERHEXT A1 (PAO)
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/I X1 INTRQ = 0; I BZEREFHFEFRE, T INTRQ =0 — A L5085
BT & A BE S 7ML L T AR BE R B, BIFEGRAE
POPAF I1EHE ALU FIFLAG F77#E

5.12. A 5HE

PGS152 H =AWl fhE X Es, 258 1IE% TR, diEg amm e, B T/
KAEFTE AR IEH BT HRAS, & s (stopexe) & 7 BRI T F it iy H. CPU {475 BE R T A4k 4L T AR/
RZS, P (stopsys) @& ARIAFE T A H . Kk, &S S Em /R T ENER N R 8 TE, HHBR
FAEAEFREFE D R HAR D FH B RGP EH . % 4 Bon B (stopexe) FlfH A 2 (stopsys) 2 Al 7E
i ds R 25 5, BRUR kR e RE FUIRES o

STOPSYS fil STOPEXE #R FERGRNER
IHRC ILRC EOSC
STOPSYS fF 1k 51k 51k
STOPEXE W W W

R 4 A AR e A AR R 3 o BRI 2 57

5.12.1. HHEBEK (“stopexe”)

i stopexe B2 FNEHEA, KA RGN HPATH, HRIARIRG SSBIERIGRLE THE. R
A CPU 27 1EHATHE A, AR, X Timerl6 tHE# M 5, WERE KN BHEA R RS 8, 8 Timerl6 398
SRR stopexe B UBER, MR ET DL 10 )4, B3 Timerl6 3% & [ i (B 4n Timerl16
[ B2 IHRC 8l ILRC) , BitbE#mmE (FRINE GPCC.7 & 15 GPCS.6 v 1 K3 H LLiE#%
FEIIRE) « RGBS, BN SL IEW 18T, A BB E a0 R AR

® |HRC Ml EOSC Ry astidl: WikAL, Ry, WSRMRFRHEITIRE.
® |LRC #Ry7 #efid: DARFFIF A, MR 75 245 ILRC H3).
® LN {FH, K CPUFEILETT.
® MTP f#fifids K1l
® Timer iH¥2s: %5 Timer THE0ES 100 Eh i A2 22 48 bl HOAH 7 (0 B A R 7 e ds e A, ) Timer 45
1B B, R AR (B, Timer 24 Timerl6, TM2, LPWMGO, LPWMG1, LPWMG2) ;
® R
a. 10 Toggle Mafig: 10 TEHCFH AR R HSFAR#:  (PAC fii/& 1, PADIER fiif2 1)
b. Timer Mefif: WIRIFEET (Timer) IR EEAE RGBr, W4 THEERI B AR, RS HEREE .
c. LhERdsMalg: fiF LA EERT, TR E GPCC.7 A 15 GPCS.6 M 1 ki I LL i dsnifigt
kg, HiEEZ. A 1.20V Bandgap 2% i T ANl ] T L 2 e i 0 B .
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PLR 72 R H Timerd6 Sknefi R4 X stopexe 148 HBL:
$ T16M ILRC, /1, BIT8 /| Timerl6 #&
\./.\}ORD count = 0;
STT16 count;
stopexe;

Timerl6 [HIUGME N 0, 7E Timerl6 1144 1 256 4~ ILRC W05, ZR G0 ki .

5.12.2. #HHEBER (“stopsys”)

AT IRE S BEPIRE, T RIEG St S e ] . @i F f“stopsys” #54, SHSHEHEAN
FH R . 7Tk stopsys 84 Z B # UK GPCC.7 & 0 KM b st . FimExRm kM stopsys md G,
PGS152 AN FRES «

BT (4R35 a A R4 5 A

MTP TEfif 45 4% 5 1] o

SRAM 25 748 W AR FFAAS

MeEEYR: 10 7R R AU AR (PADIER 72 1)

SN G| R T LA IE RS AT IORESE, O T FRMREhAE, AR ARZ AT, Fra 0 110 51 IR 4H
K, BRI E. MRS EREIEFE T R:

CLKMD = OxF4: Il B MIHRC BHILRC, KHETHR £

CLKMD.4 = 0; I IHRC 2/

while (1)

{

STOPSYS; I A BTAE
if (...) break; |l R R4 e T H 4927 OK, BB [HIE % T fE
I Y, (EE R

}

CLKMD = 0x34; Il FEZHM ILRC &% IHRC/2
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5.12.3. Mafig

BEA P S, PGS152 AT LB VI 10 51K R IE % TAE; 1M Timer Fmfig s fl 144 s st
o F 5 IR stopsys A stopexe 74 H AR 7E MR IR 1) 25 57

PR (stopsys) FEHMBEA (stopexe) FEMEERERZER
10 3| U] R
STOPSYS & 5
STOPEXE £ &

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

MEH 10 51 R fE PGS152, pxdier a7 17 f N —ANFH N A 5| A IE A 150 B RE M B T RE” . MGl
PR S FRUE T, TE 5 IR RN 1] K 249 /& 3000 4™ ILRC W eh E B, %46, PGS152 $fitfudnmiishee, Bt
MisC ZF {7 it PRORE M K 2] 45 /> ILRC B8 3

AR MR AR X YJ#e 10 5 B0 A e BEL N (8] (twur)
STOPEXE %4 i O 45 * TiLre,
STOPSYS # A5 2 R X B Tire /245 ILRC B4 & #A
STOPEXE %4 Hi =, R 3000* Tire;
STOPSYS #iHifist & SKHL Ture 245 ILRC &8 5]

R 6: g5t AU ORI A Ao AR A P R (] (1) 22 7

THER: HU%iLETi(Code Option) i BOYPREITHLES, AE /745 misc.b & Mk | Melieiis, #aom
L P PR e A R IR PR, R 3 7748 misc.b SRiEFEme i .
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5.13.10 B

PGS152 Jirfy 10 5| BT L€ i AN B i, 33 B8l 5 77 4% (pa, pb), &% /7 4% (pac, pbc)Mgg b4z

I'F i fH (paph/papl, pbph/pbpl)i& e, B— 10 5] EI#ER AT LU B B BCAS R 1 Dh s

H PAO AL BOERL B K. Kl 20 2R 1 10 Z2pb X AEFA .

PITA X 28 5] BAIBE AT i
Rl A S AN G2 iR 43 A1 CMOS Hay SRS ALK o 43X e 5] IO s AR s AL, 59 ERrBH & BBl . R E
U O A RALIRES, — o B E M AR A AT, SRR A R R A AR . R T

o

p

pac.0 | papl.0 |paph.0

ik

0

0

0

BN, A9 R R

N, A5 ERirPE, A5 T

BN, B39 NHEPE, B ss Ed ApE

AL, BOA 59 T LB

KA, A 89 N

L AR & N wt oA SN

RPlRr|lo|lo|X|X|X|®

A= =)

X X[ |OR|O

AL, A 89 B

1
0
X
X
0
1

ES

7:

PAO % Bl & #

RD pulhigh latch

WR pullhigh latch

7\

¢&—D

WR data latch

Q

pulthigh
latch

ﬁweak P-MOS)

RD control latch

WR control latch

‘ Wakeup module

|‘

Contro

latch
RD Port O—Q
Data Bus

Do
RS

padier.x

[

Interrupt module

F Y

| Analog Module "._

PAD

B4 1910 BILEAT AR50 3T Wb LRI RE M3 I, 424 475 padier &€ pbdier AHEfL i
ENMG, BIFILLRAIT. % PGS152 {EMmsuA f i, A3 LAY SOURA R R S . 3 T

20: 10 5 IZEm X AT

AR RGN S B, i B AL, K A A7 padier MRS . [RIFER) R,
I, padier.0 N E N .

2 PAO HIAEANEE A b 5
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5.14. BAI -~ LVR K LVD

5.14.1. Efr

5l# PGS152 M ERIIE S, —HEMKE, PGS152 K i b B NIME, REEWR
Jas, FERFiTEEs 2Pkl 0x00.

KA EBEAE LVR BA1/5, ¥ VDD KT Vdr (BafrfFl) , B frihds s Sy, Har
FEEHT b RS SRAM B RS, WEHETCIAIRE . 5 VDD /NT Vdr, Bl 76 8% B L AT E FPIRAS .

e ALY PRSTB 5 IIE WDT B A, 2 47 i 2 IR ERE 1 (R B

5.14.2. LVR £Afr

FEFFGR RS, FIPRTLAM 1.8V 2 4.0V HkFEA R 1 LVR BA7. HHEFIL T, MHAEELFE LVR
ERLAKCPI, b ZgE&  ILT AR MR, DA LR R R LA E A

5.14.3. LVD

TR gmikmy, P A UE A LVDC[7:2] M\ 1.85V F| 5.0V Fik FEAF S A s, ] LVD s 30 s
R AR X P A i, Al A FH 2 A A A5 1) R R AT
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3’; PGS152

* PADAUK 8 iz MTP # EEPROM %I SULED
6. 10 HF%%
6.1. ACC R&trEFAEE(flag), 10 Hibk = 0x00
fr | e | wis ik
7-4 - - R
3 0 IS | OV Gatitsd) . mHEE 1.
| AC BT o BAMRIE, BERCBE Lo (DRMATRR T DS L
2 O | B | oypdim snt, (o o o
. o | s | C CGEEIE) . HEAKIT, SRRER Lo (DKL, @WikE A
KU . BB RR RS SRR AR 1 shift 164 .
0 0 | BB |Z (B) . MAMHREN 1 MEARMEEEENS L0 HIKEEET.

6.2. HERIBETFAES(sp), 10 Hilk = 0x02
fr | W | s ik

HERAREE S AF A% o DL AT HER RS, BUS AN DA HERR SR . TR O L0 J4ERF N O

7-0| - | s \
AR YR 16 L.

6.3. BHe R EFAERR(clkmd), 10 Mkt = 0x03

hr | #IGEME | BB Hik
ARG (CLK) %
271 0, clkmd[3]=0 2% 1, clkmd[3]=1
000: IHRC+4 000: IHRC+16
001: IHRC+2 001: IHRC=8
7.5 | 111 | = |010: fRE 010: ILRC+16 (fj EL#EASCH)
011: EOSC+4 011: IHRC+32
100: EOSC=2 100: IHRC+64
101: EOSC 101: EOSC-8
110: ILRC+4 11x: fR¥
111: ILRC (ERiMED
4 1 /S | NiElmE A RC IR # DiGe. 0/1: 1EHIEH
3 0 e I EP R RN FE . XA AR I SRIERRAL 7~07 5 (IR Eh AL,
0/1: FMOEAL
) 1 s NEMICA RC #R% # Dhke. 0/1: 1B H
IR RC 335 2 DhREAS I, & T I T RE IR 4 5G]
1 1 IS | BIIVMYEE. 01 (SRR
0 0 /5 | 54 PAS/PRSTB Ijjfit. 0/1: PA5/PRSTB
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Yo
~_PADAUK

PGS152
8 fir MTP H EEPROM 28%I SULED

6.4. ¥ RLFEFAER(inten), 10 Hilk = 0x04

b | ¥IdEME | &5 Ei: 22

7 0 s | R

6 0 W5 | M Timer2 (% . 0/1: 15 E

5 0 W5 | AHMN LPWMG 1t . 0/1: {= R/ H

4 0 PSR AN AR v R . 071 f=H A

3 0 /5 | FH M EEPROM EEW_Done f3 . 0/1: 15 /R H
2 0 B/5 | JA M Timerl6 (it Wr. 0/1: 15 /S

1 0 B/5 | JH A PBO k. 0/1: 45 /S H

0 0 /5 | A PAO [ Rl 0/ 5 /S

6.5. HTIERFER(ntrg), 10 HHk = 0x05

fir | W | IS5 iR

7 wE | RE

6 5 | Timer2 b g R, A2 e AL B HEE . 0/1: ATERAG R

5 IS | LPWM Bk, A2 g e EAF g% . 01 A RAG K

4 WS | LA TG R, SR e B S . O/L: AN RAE R

3 /5 | EEPROM EEW_Done FIH WriE R . A7 2 Al eE B AL R EE . 0/1: ANiERAER
2 5 | Timerl6 (Feplrig sk, tbf/2 i fF B AF B AEZE . 0/1: AERAFR

1 5 | PBO MR R,  BeAr e e A B S F . O/L: AN RATE R

0 WS | PAO [ big R, BeAre B EALIF RS S . O/L: ANERAE K
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o PGS152
j- PADAUK 8 fir MTP # EEPROM %I SuLED
6.6. Timerl6 ¥ &FF#s(t16m), 10 Hikk= 0x06
AL | WIGG1E | BB iR
Timerl6 ik +%.
000: {5/
001: CLK (&G4
010: {##
7-5 | 000 | B/ | 011: PA4 FR&EUS (MANHE! D
100: IHRC
101: EOSC
110: ILRC

111: PAO TR&EAF (ARSI

Timer16 b4 4.

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

HITRIE R . PR RPRAS AR, Rl A
0: bit 8 of Timerl6

bit 9 of Timer16

bit 10 of Timerl6

bit 11 of Timer16

bit 12 of Timerl6

bit 13 of Timer16

bit 14 of Timerl6

bit 15 of Timer16

2-0 | 000 | &5

N o 0o A WN P

6.7. ZRIFAFA(misc), 10 Akt = 0x08
fr | WIRAME | RIS ik

7-6 - - {RE

Pl T Re . PR T R EOSC Rl R AN HF.
0: IEH Mg,
5 0 RE M A [E] 2% 3000 4~ ILRC B 8h CRNIE BRI FFHL) »
1: 'l‘;%jiuﬁ%@%o
MR I ) g 45 AN ILRC I h+41R 3% 84 2 5] .

4-3 - - PREH

1= H LVR IIRE:
0/1: JAH 1 1=H

N
o
pinl
d

T Y B e R BT () T8
00: 8k ILRC 4 & 3t

01: 16k ILRC M4 E A
10: 64k ILRC % & 31
11: 256k ILRC s} & 1]

H
o
o
o
pinl
i
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9 N PGS152

j- PADAUK 8 fir MTP  EEPROM %! SuLED
6.8. SRR 215 H & 78 (eoscr), 10 Hilik= Ox0a

fir BIsRME | I8 iR

7 0 RE | ERME Rk &, 0/1: FHIEH

6-5 - - TR .

4-3 00 W5 | %E 32KHz SR N E Xin %, 00/01/10/11: {5/ / 7pF / 9.5pF / 12.5pF
2-1 00 HE | %E 32KHz SR AN E Xout HH%¥. 00/01/10/11: {=H / 7pF / 9.5pF / 12.5pF.

8 ¥ Bandgap Fil LVR/LVD FE{A5EE WL, 0/ 1: 1EH/ Wi
0 0 g

WEVER: bandgap KM G ILRC/T16/TM2 & 1/0 ZhignT H .

6.9. WALk FEFFE(ntegs), 10 Hhk= 0x0c

hr | VIBRE | BUE iR
7-5 - - | IRE

Timerl6 H1brid Lk £
4 0 R5 | 0. EFGiERF M.

1: FREZERBH.

PBO HIHTil 2 ik % -

00: _ETHEANN B #1E K I
3-2 00 R | 01: EAZiERF M.

10: N REGAE R

11: fR¥E.

PAO Wil Zk ik #% :

00: _LTHEAN T REGHRIE K .
1-0 00 R5 | 01: EA-ZiERF M.

10: N REZAE R

11: fR¥E.
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(v
~ PADAUK

PGS152
8 fir MTP H EEPROM 28%I SULED

6.10.3% 0 A FrFM A\ g & 788 (padier), 10 Hihik= 0x0d

hr | ¥giE | IS Hik
e PA7 M NI 05, 1/0: JE A 15 H
7 0 US| 24 AR AR 3 98 B, 240 80RO By ke . X AN BN 0, PA7 BN,
AN FH R IR R 5
e PAG Mt NI 05, 1/0: JE A/ 15 H
6 0 US| 244 AR AR 3 98 I, 247 80RO By ke r . XM BN 0, PAG BN,
PR R G
. 0 L iR PAS i AR lE F . 1/ 0. B 15
WAL 0, PAS RSN, SR Kl R 5t .
iR PA4-PA3 i NFIRRBE AT, 1/0: JHH 15H
4-3 00 HR5 | 2 PA4-PA3 1EALLEA IR, ZAL%N 0 nf ARTIEFEH. WX iy 0, PA4-PA3
BN, AREFRMEE R S8, I FLAS F  BriG oR
2-1 00 HE | 78, (EE o0
o o e i PAO Uy N . MR A pIbrgE K. 1/0: HA/ EH.
R 0, PAO ARG, AREFIRMEE RS0, I+ A5 F b irig R .

6.11.% 0 B M A EEF T (pbdier), 10 Hilk = 0x0e

| AERtE | s =

7 0 St ff 6 PB7 S NI RE S k. 1/ 0. J I 12
XM 0, PB7 BN, ARSI S R 4

6-1 ] 0 | A5 |

0 0 St {6 PBO Hri NI RE Fi k. 1/ 0: J I 12

RN 0, PBO JyEAAN . ANRE PR R R 55

6.12.3% 0 A BB & 2% (pa), 10 Hikk= 0x10

hr | VIBRME | IB Hk
7-3 | 0x00 | /5 | BEEEAE SN L A A[7:3].
2-1 TR

0 0 B | BEA A A AL O,
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o PGS152
'j- PADAUK 8 fir MTP # EEPROM 2% SULED

6.13.%% 0 A &% F8 (pac), 10 Hibk= 0x11

o | ¥igRiE | BB #iR

B A AR AP A L[ 7:8] 0 IR LA AR A FHORGE SO0 11 A AENAR IS0 51 B B i A A 2K B

7-3 | ox00 | W5 | R
HEIR, 0/1: #ANH.

2-1 - - R

v, | BB ARG A fL 0o SXEURF A7 A FORIE S0 1 A REAAR LA 5| B A A A el
0 0 BE/5 .
TG, 0/1: HiAN Hid s

6.14.3% 0 A LR #EHIFHF2E (paph), 10 Hubk= 0x12

fL | WIsElE | S #iR
BT A R A B AL[7:3]. X MR A B P SR R A AR B
0/1: =B
2-1 - - TR
BT A R AR AR 0 XML AR A7 AR P b R 1 A REANHR B R -
0/1: %N/ it

7-3 0x00 | /5

0 0 B®IE

6.15.5% 0 A FRiEH| & 785 (papl), 10 #hk= 0x13

fr | Wik | WS ik

BT A TR AR R A[7:3]. XM A7 2 R AR TR O A AR 5] .
0/1: {=FlI JH.

2-1 - - |
BHTA TR AR RO 00 XA A7 A R P ) st 1 A 45N AE 1 51
0/1: 1R/ JaH .

7-3 0x00 w5

0 0 B5

6.16.% 0 B BB F725(pb), 10 Hiht= 0x14

A | WIMRE | /B i
7 0 BE | BRI B AL 7.

6-1 - - RH
0 0 /S | BRI B A7 0.

6.17.3% 0 B #ZEH|&FFES (pbc), 10 Hulk= 0x15

B | wIEEME | B5 #id
B B R A R0 7. IR AR i E S T B AEANAEE ) 31 B i A A 2l e
. 0/1: HNHH

7 0 5

6-1 - - R

5 B 56| B 72800 0. XL ZFA7 2% 2 AR & S 10 B AN L) 5 1 A i N A =X sl HY
. 0/1: N
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| S

(v
~ PADAUK

PGS152
8 fir MTP H EEPROM 28%I SULED

6.18.%% 0 B EhifEH|%F4E (pbph), 10 Huhk= 0x16
A WIMGE | 5 iR
; 0 e Ui 1 B R4S H T AE AR AL 7o 1KLL TR AE A A SR ) b s 1 B RN AE LR 1A
0/1: N %ith
6-1 - RE
0 0 e Ui I B A4 A AR AR AL 00 X LT A7 A F R4 i By s 11 B AN AH B 51 B
0/1: %N Hith

6.19.% 0 B ThfEH|&FF2& (pbpl), 10 Hihk= 0x17

fr | WM | S/B i
; 0 - Ui 1 B NG AR AE AL 7. X UL AT AR F SRR N B O B A AH R 51
0/1: =M EH.
6-1 - IR
0 0 - Ui [ B N RLAE G AR AE R AL 00 IXEE A7 A7 A2 R ) N B B BN AH R 51
0/1: 1EH B .

6.20. LB A2 B 1728 (gpcc), 10 Hihk= 0x18

A

¥Ig61E

s

ik

7

0

/5

BRI, 0/1: =HIBH
MU BEE R,V R L A N AL A N B IR B S, BB TR .

EREE TP
0: IEfIA < fdA
1: BN > A

PR LLE AR 45 B2 A TM2_CLK RAEHIH .
0: HEZRI4E FB%H TM2_CLK KAk H
1: s n4s B2 TM2_CLK KRt H

e P L ARt 0 4 SRR 1 R
0: LuAastnth 14 RIH Rt
1. EEBE A A R

000

5

e LA SN (F R

000:
001:
010:
011:
100:
101:
11X:

PA3

PA4

W& 1.20 V bandgap 2% ik (A& T ELEL AR ne e T g
Vinternal R

735

PB7

R

w5

PR L AR IE S N RIS IR
0: Vinternal R
1: PA4
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L/N PGS152
'j" PADAUK 8 ﬁ[ MTP 7% EEPROM ﬂéﬂ SuLED
6.21. LB 2SR BT F 83 (gpcs), 10 Hitk= 0x19
fr | w0 | WS #id
P s R A (5] PAO)D
7 0 HE | o/1: E=RIEH

(FEfHAS b, Hath 2] PAO th2vi& il PA3 it AR, 8T I D

ELig asmefig i . (gpec.6 & A AR AL A m] e i )
0/1: =HIEH

/D\':':j Jﬁ*% ttiﬁ%&?% EEE Vinternal R%%E@Tio

4 0 /D\':':j Jﬁ*% ttiﬁ%&?% EEE Vinternal R %ﬂi& EI'(]—{HEAJO

Jﬁ*% ttiﬁ%&?% EEE Vinternal Ro

3-0 | 0000 | HE -
7 0000 (Hf) ~ 1111 (EiEn)

6.22.Timer2 #E#H|&FF8%(tm2c), 10 Hhk= Oxlc

fr | ¥IEEE | 5 R

Timer2 A EhJfiEH:

0000: 15H

0001: CLK (&RZGHf4)

0010: IHRC H; IHRC*2 ({1 code option TM2_source #5€, {HAi E 3 A4 IHRC*2)
0011: EOSC

0100: ILRC

0101: Lhi#st

011x: &

7-4 ] 0000 | ¥E5 | 1000, PAO (_LFHID

1001: ~PAO CFF&EI#)

1010 : PBO ( BT+

1011 : ~pb0 CFEEHD

1100 : PA4 (_EFHIY)

1101 : ~PA4 ('R F&UY)

VER: 7£ ICE #:UH IHRC #ik A Timer2 @I 85, 24 ICE 1% NI, K% 3 5 I 88 (1 i)
BloEAME L, B 2RI AR ST

Timer2 i % #%:
00 : 15
3-2 00 BE | o1 R
10 : PA3
11 : PBO

| Timer2 g $:
0/1: A /1 PWM Fix.

| JAH Timer2 St H «
0/1: 1FHIEH
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o PGS152
j- PADAUK 8 fif MTP % EEPROM 2% SULED
6.23.Timer2 /3 M&FF 2 (tm2s), 10 Hhk= Oxle
AL |¥IsGE | BT ik
PWM 7 #E ik $% .
7 0 H'5 | 0: 81
1: 6 f78k 7 7 (H code option TM2_Bit tk5E, 1HA E A 7 F1)
Timer2 B8 T 402S
00: =1
6-5 00 HE |01: +4
10: =16
11: - 64
4-0 | 00000 | RE | Timer2 Wl&h4345i2s

6.24.Timer2 THEFF S (tm2ct), 10 Hibk= 0x1d

A WIsetE | 85 ik

7-0 | Ox00 | BE/5 | Timer2 sEHF2347[7: O]

6.25.Timer2 EFR&FFFR(tm2b), 10 Hilk = 0x09

| IsBtE | 5 ik

7-0 0x00 HE | Timer2 LR {78,

6.26 .1 B A M 5] &F FF8s (lvdc), 10 Huhk = Ox1f

b | WmmiE | BIE ik

7-2 | 000000 | RE | &% & LVD &K YEFE 1.85~5V, i#iE1H 0.05V.

1 - - R

LVD&VDD )4l £ 5 .
0 0 Hig | 0: VDD > LVD

1: VDD < LVD
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L7 PGS152
'j- PADAUK 8 fir MTP # EEPROM 2#J SuLED
6.27.LPWMGO #&#l| % F25(IpwmgOc),l0 Hiht= 0x20

B | IR | B ik

7 0 /5 | GPC =] LPWMGO %, 0/1: {£H/EH

6 - HiE | LPWMGO A B s IR 2

#eFE LPWMGO HyH I HIZE RS A SRk

5 0 AEii=t N
0/1: EHIFH

LPWMGO % Hi ik +%:
4 0 /5 | 0: LPWMGO #iH
1: LPWMGO XOR LPWMG1 &, LPWMGO0 OR LPWMG1 (by IpwmgOc.0)

LPWMGO %y H i I35 4% -
000: A

001: &4

010: R

011: PAO

Ixx: 8

3-1 000 5

LPWMGO % H -1
0 0 /5 | 0: LPWMGO XOR LPWMGL1
1: LPWMGO OR LPWMG1

6.28.LPWMG I #2788 (Ipwmgclk), 10 Huht= 0x21

fr | WIgEE | BB iR
LPWMG #H/ JEH.
7 0 H5 | 0: PWMG {5
1. PWMG EH
LPWMG 8 F1i- 73 40 o
000: +1
001: =2
010: +4
6-4 | 000 W5 | 011: +8
100: +16
101.: +32
110: <64
111: +128
3-1 - - Ne
LPWMG Bk %
0 0 HE | 0: RGN
1: IHRC g% IHRC*2 (Hi code option PWM_Source #5E)

©Copyright 2024, PADAUK Technology Co. Ltd Page 67 of 92 PDK-DS-PGS152-CN_V002-Sep.19, 2024



PGS152

‘
(%
j- PADAUK 8 fir MTP # EEPROM 2% SULED

6.29.LPWMGO 5% L EAL #7488 (IpwmgOdth), 10 Hilik= 0x22

Br

AL

B

#iR

7-0

5l
HE

d

LPWMGO 4% H B £7[10:3]

6.30.LPWMGO 5% LR AL & 788 (IpwmgOdtl), 10 bl = 0x23

fr | ¥IGRME | WIB ik
7-5 H'E | LPWMGO &% Lt f7[2:0]
4-0 PR ¥
VER: WAUEE AN LPWMGO &2 LR 27 A7 78, TR B A LPWMGO & 25 LU i s 7 7785

6.31.LPWMG #¥ LRREA FF2(Ipwmgcubh ), 10 Hihk = 0x24

fr

ALY

5

ik

7-0

Ry

LPWMG 1% bR & 72847 [10:3]

6.32.LPWMG ¥ b FRIKALFHF2E(Ipwmgcubl ), 10 Hibk= 0x25

AL | ¥IWRIE | /5 ik
7-6 K5 | LPWMG 1% ERFFAfEERAr[2:1]
5-0 PR ¥
6.33.LPWMG1 #H|&FF2(pwmglc), 10 Hilk = 0x26
A | WIRE | WIB ik
7 0 /5 | GPC 4 LPWMGL %, 0/1: 1=/H/EH
6 HiE | LPWMGL Al gs i R As .
5 0 PG | k3 LPWMGL % H 45 52 75 b 00145 1
LPWMGH %yt % %
4 0 BIE | 0: LPWMGL
1: LPWMG2
LPWMGL %t v 136 4%«
000: A%t
001: f#¥4
3-1 000 /5 | 010: f£¥
011: PA4
100: PB7
Ixx: {48
0 B2I5 | R
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L7 PGS152
'j" PADAUK 8 fir MTP H# EEPROM 2570 SULED
6.34.LPWMGL & AL & 788 (Ipwmgldth), IO Hilk = 0x28

R |V | RS ik

7-0 - HE | LPWMG1 575 LA A7[10:3]

6.35.LPWMG1 & ZF KA FFE(Ipwmgldtl), 10 Hihk = 0x29

fr | #gRiE | BB j:ip)

7-5 - HRE | LPWMGL 57 LA f7[2:0]

4-0 - - R

VER: WAULEE AN LPWMGL 52 R % /778, B A LPWMGL (&5 = L o 7 7785

6.36.LPWMG2 #%EH|&FF25(Ipwmg2c), 10 Hilk= 0x2C

i | WIRE | WIB ETD%)

7 0 ¥E | GPC #4] LPWMG2 %, 0/1: 1=/H/EH

6 - His | LPWMG2 ARt RS,

5 0 I | & LPWMG2 % i 45 B2 7 ek tk:0/1 4= 1 F
LPWMG2 %t ik %

4 0 /5 | 0: LPWMG2
1: LPWMG2 +2
LPWMG2 #y H i i %
000: At
001: 584

) e | 0100 fREH

3-1 1 000 | B | g11. pag
100: 584
101: PA5
Ixx: 78

0 - 5 | R

6.37.LPWMG2 &R FF2(pwmg2dth), 10 Hibk = 0x2E

b | VisE | 5 #iR

7-0 - RE | LPWMG2 575 LB 17[10:3]

6.38.LPWMG2 & ZF KA B 748 (Ipwmg2dtl), 10 Hihk = Ox2F

hr | WIBRE | BB i3
7-5 - HRE | LPWMG2 578 A A7[2:0]
4-0 - - | R

EE: WIULE N LPWMG2 &% LR %4788, B AN LPWMG2 57 L& 7 7 2% -
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e PGS152

j- PADAUK 8 fir MTP # EEPROM 2% SULED
6.39.EEPROM ¥iE& 728 (eerl), 10 #ibk = 0x30

b | WIRE | BB #iR

7-0 - B/'5 | EEPROM A&7 $iHis &5 47 3%
6.40.EEPROM #H|&FF% (eermc), 10 Huht = 0x31

b | WIRE | BB #iR

7 - | RE

6 R | EEPROM i%/5 =Done/Busy (0/ 1)

5 Hi | EEPROM B8 = 5 ANBERTERN [ 5 NEHERRER (0/1)

4-0 - | R

. | BA: {ERER STEER 4540, #id 5 A Ox5A f# ¢ EEPROM Byte 5 ATJjfE

7-0 | O0x00 | HE

A5: fE&IRK STEER 8407, ilid 5 N\ OxA5 f#ift EEPROM Ti{E[RINEE, — TN 8 > Bytes

6.41. 38 FF 7728 3(opr3), IO Mkt = 0x3B

fr | VIMRE | E ik
7 - - FREH
5 0 s 0: PA5~7, PBO, PB7 IKahf i (lon) MEREIT (lo) =5/10 mA
7 | 1: PA5~7, PBO, PB7 IRZHHIE Clon) ML (la) =40/50 mA
5 - - FRE
A 0 = 0: PA4 IRZHLI (lon) MEFRIR (lo) =5/10 mA
T 1 PAAIRBIEE o) [HEESE (lo) =40 /50 mA
3 - - PR ¥
X 0 . 0: PA3 IRBHEIR (lon) MEHIR (lo) =5/10 mA
15 "
g 1: PA3 IKEHHIE (lon) [T (lo) =40 /50 mA
1 - - FRE
0: PAO IXBhHLIR (lon) MEHIR (lo) =5/10 mA
0 0 5

1: PAO ZXZNHEE (lon) MEHIR (o) =40/50 mA

R A BLE AT R PA4/PAS/PAO % th e AN AKEN U AE 7T L E=AS SRR LR % H AL, EATFH.

6.42.EEPROM IHRC #F8%(ihrc_epm), 10 Hiht = 0x3C

fr | WIMEE | 5 P
7 0 HE | k¥, H 0.
6 0 - | tRE
EEPROM_IHRC
5-0 | oxaF | me | OSF: DABR NI P06 EEPROM U4 FR /5 N

0x34: DUmsan FH e EEPROM /S N (24 EERMC.Time_Out I 7] 1) 45 A hin s s
2L 5w
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.’~

Yo
) _PADAUK

PGS152
8 fir MTP H EEPROM 28%I SULED

7. 8%
Ciincg Eiiipa)
ACC Zn# ( Accumulator FI455)
a Zn# ¢ Accumulator fEF2 /7 HLIARERFS)
sp HERR R
flag ACC Fr& & f7 s
| Ak €/
& s
| AR
— (2Zi
A 5 B%
+ i
— I
~ AU GEARAMG 1 4M0
T A (2 FME)
oV Bt (2 ARG FAE R HEED
z T (MRFEHPTHRIEMEERZ 0, X REHRN 1D
C AL (Carry: 3R/ F 45 R ARAE TR 5 BUR GEH AT VA sAi 7 22 90)
AC 4 B kA7 A5 & (Auxiliary Carry)
M.n R ke il 0~0x3F (0~63) [ E
10.n WA YFF- kel 0~0x3F (0~63) HIfLE
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j- PADAUK 8 fir MTP % EEPROM 2%] SULED

7.1. BimtEmAES

mov  a, |l 50 B cdE 2 B as
#: mov  a, OxOf;
#ZEH.  a« 0Ofh;

SHmbs S Z: [A%E], C: [A%], AC: [A%],  oV: [4A%]
mov M, a R A o 2N 48 247 s

. mov  MEM, a;

5 MEM « a

kRGN Z: (AL, C: [A4R],  AC: [A%], OV: [FA4]
mov  a, M R 5l A7 i 2 2 248

4. mov a, MEM ;

43 a« MEM; 4 MEM NZEH, &M Z S9EN.

SrgmbrEAL: Z: [%gm)],  C: [A%], AC: [A%], 0oV: [H%]
mov &, 10 | &3h¥dEth 10 R N

Blhn:  mov a, pa;

Zill: a<—pa; Y pa AR, brEhLZ SHE.

ZEmbrES . Z: [ZFEm],  C: [A%],  AC: [4A%F], O0oV: [44E]
mov 10, a | B3h%d i RndsE 10

Bl4n:  mov  pb, a;

gif: pb«—a

ZmbsEA: Z: [A], C: [A%L, AC: [A%E], OV: [A%]
steer index #IEH index {E) EEPROM #idil: » 10 FFfFas Ry FTT (F) EEFAETE 10 F{Fes eerl (FI
eerh) Z] EEPROM # - E7f) EEPROM {ZEfE o

Blln:.  steer index;

455, EEPROMI[index] < {(eerh, )eerl};

ZabrEA: 2o [A%L,  C: [A%), AC: [AZ],  OoV: [4A%]

word point = O;
eerl = 0x12;
eerh = 0x34;
steer point;

Ideer index | {#FH index fEy EEPROM #ffi- - 5 EEPROM i () ¥EMMEE] 10 21758 eerl (I
eerh) 1 - =5 EEPROM 2EUHE -

i Ideer index;

g {(eerh, )eerl} — EEPROM[index];

ZRmbrEAL: Z: [AZ] C: [AE]  AC: [A%],  OoV: [4A%]

word point = O;
Ideer point;

ldt16 word # Timerl16 ) 16 £ i 518 & # % RAM.

Bl 1dtlé  word;

455.  word « 16-bit timer

ZbREN . Z: [AZ),  C: [A2&),  AC: [A&], OV: [1H3]
N A -
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j- PADAUK 8 fir MTP # EEPROM 2% SULED

word T16val ; Il & X — RAM word
clear lb@T16val ; Il 5% T16val (LSB)
clear hb@T16val ;  // 5% T1l6val (MSB)
stt16 T16val ; Il ¥ 5E Timerl6 RELGEE AN 0
-s.e.ztl t16m.5 ; Il JEH Timerl6
-s.e.ztO t16m.5 ; Il 15 Timer16
Idt16 T16val ; Il ¥ Timerl6 f¥) 16 A7+ 518 & #1 # RAM T16val

sttl6 word K isAE word 1) 16 i RAM 4113 Timer16.

Fltn.  sttl6  word;
ZEH. 16-bit timer — word

ZEWbR SN Z: [A%] C: [A%],  AC: [A%],  OoV: [4A%]

INAZERER IR
word Ti6val ; Il & X— RAM word
mov a, 0x34;
mov lb@T16val, a; /I ¥ 0x34 #% T16val (LSB)
mov a, 0x12;
mov hb@T16val, a; // ¥ 0x12 #%| T16val (MSB)
Stt16 T16val ; /I Timerl6 ¥4kt 0x1234

idxm &, index | {#fi %51 1E A RAM [Fhi 3645 RAM ISHE B F BN 21 2N Es o & 2 2T I a7 iX—36 4.
Fltm:  idxm a, index;

455, a«[index], index J&H word E X.

TR EL:  Z: [AE], C: [A%],  AC: TA%Z]L  oV: [4A%]

8 FH 45«
word RAMIndex ; Il % SL—"> RAM f5%f
mov a, Ox5B; Il $87EFRET ikl (LSB)
mov lb@RAMIndex, a; /I F4E%H47E] RAM (LSB)
mov a, 0x00; Il f&5E 8% HbE S 000 (MSB), 7£ PGS152 34 0
mov hb@RAMIndex, a; // ¥fa% 125 RAM (MSB)
idxm a, RAMIndex ; /I ¥ RAM Huhl >y OX5B (54 SR # N R nds

©Copyright 2024, PADAUK Technology Co. Ltd Page 73 of 92 PDK-DS-PGS152-CN_V002-Sep.19, 2024



PGS152

&
«(®
j" PADAUK 8 fir MTP 3 EEPROM 2% SuLED

Idxm

index, a

fEHZREIIEA RAM [Ptk H-4 2028 B8R e IO E A 2 RAM. & 75 22 2T BHAHTIX— 54 .
Bilan: idxm index, a;

gEHL. [index] < a; index #= L word & X .

ZRWMAREN:  Z: [AE],  C: [AE],  AC: [A%],  OoV: [HE]

N FH A«

word RAMIndex : Il X — RAM #5%t

mov a, Ox5B; I f&EFREM itk (LSB)

mov Ib@RAMIndex, a; /I ¥i5%173] RAM (LSB)

mov a, 0x00; Il $8 %€ 8% HbE Y 000 (MSB), 7 PGS152 %4 0
mov hb@RAMIndex, a; // ¥ig% 7% RAM (MSB)

mov a, 0Xab;
idxm RAMIndex, a; I % BUmas B S B R\ bk >y 0x5B B RAM

xch

ZUN%s 5 RAM 22 )22 H s

Bln:  xch MEM ;

gER. MEM «~a , a«< MEM

Zwmibs &S 22 (A%, C: [A%], AC: [A%], Oov: [AE]

pushaf

W BRI AN A B AR 7 A7 2% B A7 B HEAR TR 518 € (P HERR A7 45
filtn: pushaf;
gE9: [sp] < {flag, ACC};
sp—sp+2;
S s Els: Z2e TA%LD,  C: [A%Z], AC: [A%E], ov: [A4A7%]
N FH A

.romadr 0x10 ; 11 HH T IR 55 R N 1 ik

pushaf ; 11 ¥ SR IN AR A A IE RRAS B A7 45 1 BORMT B MEAR A7 25
I TR R SS REY

I W RS AR T

popaf ; 11 WG HER ATt 25 (1 TR B A7 21 288 A AR B IR T 4748

reti ;

popaf

W HERR TR BT 45 7€ MO HEAR AR o5 10 20808 [m] 4% 31 S & AR I RS T A7 48
fil4n: popaf;
Zi: sp—sp-2

{Flag, ACC} < [sp];

SEMARES:  Z: [fgm) . C. [=#gmi] . AC: [%fgmil ,  OV: [%ihi]
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7.2. HREBHRES

add a,l P RIEE S5 BOmes AN, SRS AN B g
#hn:  add  a, OxOf ;
2. a«—a+0fh

REMIAREAL:  Z: [352md),  C. [Rm), AC: [5%5mil, OV: [3%50i]

add a, M o RAM 5 RN A8, SRJEHE45 RN R n#s

Fln:  add a, MEM;

iR a<—a+MEM

SRR EN:  Z: [%Zm], C: [%Zf#m), AC: [%Z&m], OV: [

add M,a # RAM 5 RIn#stH0, G4 RN RAM

Fl: add MEM, a;

éﬁ%: MEM «— a + MEM

bR Z: [ZEm],  C: [%ml, AC: [%ZEml, OV: [5%Zn]

addc a, M ¥ RAM. Sm#s DLRGHERI AR N, AR S5 BN RN

. addc  a, MEM ;

#H. a—a+MEM+C

TR EN:  Z: [%Zm], C: [%Zf#m), AC: [%Z&m], OV: [

addc M, a ¥ RAM. 2m#s LLA#ERI AR, AR JEHE45 I RAM

Fl: addc MEM, a;

Zi%:. MEM—a+MEM+C

ZEMPbREN:  Z: [%Zm], C: [%f#m), AC: [%Z&m], OoV: [

addc a B EmEs SHEA AN, SRJE A BN Bnds

Fltn: addc a:

8. a—a+C

ZRmbr s Z: [Zm],  C: [%fgml, AC: [%ZEml, OV: [5Z¥n]

addc M ¥ RAM S5 AN, SR JEHELE R RAM

.  addc MEM;

453, MEM«— MEM +C

TR EN:  Z: [%Zm], C: [%Zf#m), AC: [%Z&m], OoV: [

nadd a, M i BN g i 72 (24 ML) SRAMARNN, SRS TESE BN Bn g
#in:  nadd a, MEM;
#H.  a«— Ta+MEM

RS Z: [pm),  C: [%Fml, AC: [ZFm], OV: [Z§]

nadd M, a FRAMIF fZ 5 (24MY) 5 ZnasAin, SRS R ARAM
#ltn:  nadd MEM, a;
48, MEM <« TMEM +a

RS Z: [pm),  C: [%Fmil, AC: [ZFm], OV: [Z§i]

sub al FINE AT B R, SRS A UM RN

fl4n: sub  a, OXOf;

Z59. a« a-0fh(a+[2's complement of 0fh])

ZRembrEA . Z: (2w,  C. [=Z#ml], AC: [=ml], OV: [

sub  a, M FINEHIE RAM, AR5 IEE RN RInas

Bl sub &, MEM;

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

SRHMMbRES . Z: [Zm],  C: [=Z@m],  AC: [Z#mW], OV: [Z#m]
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8 fir MTP H EEPROM 28%I SULED

sub

M, a

RAM & Zm#s, SAEHESE RN RAM

H:  sub  MEM, a;

Z%R:  MEM«— MEM -a (MEM + [2’s complement of a] )

ZRWbs S Z: TR,

C: [%%

ml, AC: [=Zml, OV: [5%m]

subc a, M ZUNge I RAM, FREGHERT, SR G104 BN B s

Fltn: subc  a, MEM:;

i a<—a-MEM-C

SRMPAREN:  Z: [Zm]),  C: [Z@m], AC: [%Z®m], OV: [
subc M, a RAM 2 n2%, PRGN, SRJEH45 M RAM

BlH:  subc  MEM, a;

4%: MEM—MEM-a-C

TR PARES . Z: [ZRm),  C: [%Zm), AC: [%Zgml], OV: [%Z#m]
subc a SINA AL, SR IEHEEE RN B nds

Fltn: subc  a;

#EH. a«—a-C

SRMAREN:  Z: [Zm),  C: [=Z@m], AC: [%Z®m], OV: [%m]
subc M RAM JEEAL, SR JE4E 45 RN RAM

Blhn:  subc  MEM;

4Z5i%%: MEM — MEM-C

SReMAREN: Z: [Zwm),  C: [=Z@m], AC: [%Z#m], OV: [
inc M RAM il 1

FlHn: inc MEM;

i MEM «— MEM + 1

SRR Z: [ZRm),  C: [%Zm), AC: [%Zgml], OV: [5%Zm]
dec M RAM i 1

Bln: dec  MEM;

Zi%: MEM — MEM-1

SRR . Z: [ZRm),  C: [%Zm), AC: [%Zgml], OV: [5%Zm]
clear M E% RAM SN 0

Bln: clear MEM ;
#ZE8. MEM <0
SRR EL:  Z: [AAR],

C: ITZV)tEj,

AC: [AZ],  OV: [4A%]
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j- PADAUK 8 fir MTP # EEPROM 2#J SuLED
7.3. BAiEHERKES
sr a SN AR, L7 BANERNO
Flin.  sr a;
i3 a(0, b7, b6, b5, b4, b3, b2, b1) — a (b7, b6, b5, b4, b3, b2, b1, b0), C «— a(b0)
ZEWbREM: Z: [AFR),  C: [%ZEm), AC: [A], OoV: [A4F]
src a BN AR, A 7 BNSARENT
Bl: src a;
4Z5%.  a(c, b7, b6, b5, b4, b3, b2, b1) — a (b7, b6, b5, b4, b3, b2, b1, b0), C «— a(b0)
SRR ES:  Z: [A)],  C: [ZEm],  AC: [A%], OoV: [A4]
sr M RAM I #%, fi7 7 BAMEHA O
Hltm: st MEM ;
459, MEM(O, b7, b6, b5, b4, b3, b2, b1) — MEM(b7, b6, b5, b4, b3, b2, b1, b0), C — MEM(b0)
ZRWbsEM:  Z: (AL, C: [%Z#ml], AC: [A%],  oV: [4A%]
src M RAM IR 45 %%, A0 7 # NHEA AR EAL
. src MEM ;
453 MEM(c, b7, b6, b5, b4, b3, b2, b1) «— MEM (b7, b6, b5, b4, b3, b2, b1, b0), C — MEM(bO0)
SRR ES: Z: [A)],  C: [ZEm],  AC: [A%F],  oV: [A4]
sl a FMEEHALAFE, L OFAEA O
Fltn: sl a:
459, a (b6, b5, b4, b3, b2, b1, b0, 0) — a (b7, b6 ,b5 ,b4, b3, b2, b1, b0), C « a (b7)
ZRMMbEES:  Z: [A],  C: [ZEm], AC: [A%F], OoV: [A74]
sl a BMBSIBLLEFE, A7 0 FE NN AR AL
. sle a;
4E3:  a (b6, b5, b4, b3, b2, b1, b0, ¢) — a (b7, b6, b5, b4, b3, b2, b, b0), C — a(b7)
RS EM:  Z: [A%E], C: [%Z#ml), AC: [A%],  oV: [A%]
sl M RAM G A%, 47 0 B NN O
Bltn: sl MEM;
45 5. MEM (b6, b5, b4, b3, b2, bl, b0, 0) — MEM(b7, b6, b5, b4, b3, b2, b1, b0), C — MEM(b7)
TRMMbRES:  Z: [A)],  C: [ZEm], AC: [A%F], OoV: [A7F]
slc M RAM [IRL /RS, A O B NI AR AL
Blhn: sl MEM ;
455 MEM(b6, b5, b4, b3, b2, b1, b0, C) — MEM(b7, b6, b5, b4, b3, b2, b1, b0), C— MEM (b7)
ZEWMREN:  Z: [AE),  C: [ZEml,  AC: [AE],  oV: [A4]
swap a FIMERE 4 AL 51K 4 47 B4
fln: swap a;
4Z5%:  a (b3, b2, bl, b0, b7, b6, b5, b4) — a (b7, b6, b5, b4, b3, b2, b1, b0)
ZRMMbRES:  Z: [AE],  C: [AE],  AC: [AF], OV: [A%F]
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7.4. BEEBHIES

PGS152
8 fir MTP H EEPROM 28%I SULED

and  a,l FUNAR ALV EARIATZ 5 AND, RS04 RARAE S R s

4. a«— a&0fh
2 M F bR AL :

#n: and  a, OXOf;

Z: [=Z52m), C:. A%,  AC: [A%], oV: [AE]

and a,M ZUNSL A RAM #4784 AND, 4SR5 045 B2 21 2 s

4. and a, RAM10;
2R, a«—a&RAM10
R ES:  Z: [Zm],  C: [A%E], AC: [R%], 0oV: [44]

and M, a ZNSEF RAM $UTIB5 AND, RG4S A7 5] RAM

4. and MEM, a;
g‘nt%: MEM<—a&MEM
SZRHMEEREN:  Z: T%Em], C: [A4&)], AC: [A2)], oV: [4A%]

or al FNas ALV EAREHATIZH OR, RS IEE R B R I

4. or  a, OXOf ;
459 a«—a|0fh

ZEMRIbRES:  Z: [%Fn),  C: [A%&],  AC: [A%], OV: [44]

or aM FNEHA RAM #1472 %8 OR, R /EH045 RORF B 2N

R a<—a|MEM

fEl4m: or a, MEM;

ZEMRIbRES:  Z: [%Fm),  C:. [A%&],  AC: [A%],  OV: [474]

or Ma SN RAM $UTZ 4 OR, #RJE 4 15123 RAM

Bltn: or  MEM, a;
4% MEM «— a | MEM
ZEmbsEA: Z: [Zm), C: [A%],  AC: [, OoV: [A4]

xor | SUMARANSL AV EARIATIZ 8 XOR, AR JGIELE RORAE 2 2 s

Fltn: xor  a, OxOf
#ZE8. a .« a0ofh

ZEMRIbRES:  Z: [%Fw),  C:. [A%&],  AC: [A%],  OV: [44]

xor 10, a ZNEEH 10 FAERATIZEH XOR,  SRIELERIES] 10 F1Eds

. xor pa,a;
EH. pa<—atpa;

Il pa J2 port A ¥k %5 7%

s [ARZR],  C: [AZ], AC: [A4], oV: [A4]

M bRENL: Z:

xor a, M ZHN2EA RAM $U4T12 4 XOR, ARG 4E BARAF 5] B hnot

fHl4n: xor a, MEM ;
4. a« aRAM10
R bREN . Z: %W ], C: [A%&), AC: [ARZ], 0V: [R%E]

xor M, a ZNEF RAM $UTZ % XOR, A5 45 R4 F] RAM

SR I bR AT«

Fltn: xor MEM, a;
5. MEM «— a * MEM
Z: [=Z%m), C: [A%],  AC: [A%Z], OV: [4A7F]
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PGS152
8 fir MTP H EEPROM 28%I SULED

not FNEEPAT 1 AT E, 45 S8 RN
Fln:  not a,;
2. a«— ~a
M PIbrEL:  Z: %],  C: [A%],  AC: [A%],  OoV: [A4E]
J FH e A5
mov a, 0x38; [//ACC=0X38
not a; /I ACC=0XC7
not RAM #1447 1 #MIiz &, 45 RHE RAM
Hltm: not  MEM;
i MEM «— ~MEM
WP ES . Z: [ZEm],  C: [A%],  AC: [A%],  OoV: [4A%&]
N A«
mov a, 0x38 ;
mov mem, a; // mem =0x38
not mem ; /I mem = 0xC7
neg RINEPAT 2 AMPIZE, G5 RHE R A
Flin: neg a;
i a«—alf 2 #MY
SR EA . Z: [ZFm],  C: [A%],  AC: [A%],  OoV: [4A%&]
N FHYEA :
mov a, 0x38; //ACC=0X38
neg a; /I ACC=0XC8
neg RAM $u17 2 #MEIZH, 258 THE RAM
flin:  neg MEM;
GEH. MEM «— MEM (] 2 ¥4
TR EN:  Z: [%Z5m]),  C: [A%],  AC: [AE], OoV: [F4]
N FHEA :
mov a, 0x38 ;
mov mem, a; // mem =0x38
not mem ; /I mem = 0xC8
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j- PADAUK 8 fir MTP # EEPROM %! SULED

comp a, M FLi 2 AN 28 A1 RAM (1) P 45
filtn:  comp  a, MEM;
it AT (a-MEM), JfFEbREAL Flags
WIS Z: [3Zgm],  C. [%Zsgmi],  AC: [%Zimi), OV: [%Zim]
J FH e A5
mov a, 0x38;
mov mem, a;
comp a, mem; [IZ WEHLZH 1
mov a, 0x42;
mov mem, a;
mov a, 0x38;
comp a, mem; [ICEERIKZEY 1
comp M, a Eeis 2 N2 A1 RAM (1) A 25

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

REMAbES:  Z: [RZFW],  C: [%EWl, AC: [ZFm], OV: [Z#]

7.5. MIBHEKKS

set0

10.n

1O FIIAL N R HLAL

Blin: set0 pa5;

gil: PA5=0

M ES: Z: [AE] C: [A%],  AC: [A%]), OoV: [4A%]

setl

10.n

1O FIAL N s FLAY

. setl pb.5;

ZE8:  PB5=1

SRS Z: [A%],  C: [A%],  AC: [A%], OoV: [4A%]

swapc

10.n

bit A7 5 10 % H 55 n A7 5 #

fil4n: swapc  10.0;

#Z£H. C—10.0,100C

110.0 ¥ 5| s e, 367 C R w25 10.0;

24 10.0 A% A5 B DT, 10.0 K2l i A 3E67 Cs

TR PARES: Z: [AAR], C: [%Z®ml, AC: [A%],  OoV: [4%],
TER 1 GESEIH) -

setl pac.0 ; Il & E PA.O 1E N

set0 flag.1; /l C=0
swapc  pa.0; Il 7% C %5 PA.O (fi#fE) , PA.0=0
setl flag.1; /I C=1
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j- PADAUK 8 fir MTP # EEPROM 2% SULED
swapc  pa.0; Il 5 C % PA.O (fii#fE) , PA.0=1
NFHTER 2 GESEHN) -
set0 pac.0 ; Il & E PA.O AT
swapc  pa.0; Il 52 PA.O HIMEZS C (hfifE)
src a; Il 8 C #r4h ACC KB 7
swapc  pa.0; Il & PA.O W% C (Rr#RfE)
src a; Il e C #Arsy ACC HIAL 7, E—A> PA.O KM% ACC HIfE 6
set0 M.n RAM Iz N &4 0
Bt setd MEM.5;
Zi%. MEMAI5 M0
ZRWbREL:  Z: [A],  C: [A%],  AC: [AA],  OoV: [4%]
setl M.n RAM 67 N #2284 1
Biltn: setl MEM.5;
2. MEMAZ5 M1
bR ES . Z: [AAR], C: [A%],  AC: [A%],  OoV: [14%]

7.6. ¥HEBERES

cegsn a, | P gmas S5or B s, A2 A ER, BBk F—Fa 4. MEMSES (a«—a- )
4.  cegsn  a, Ox55 ;
inc MEM ;
goto error ;
5. 4N a=0x55, #RJ5 “goto error’; F, “inc MEM”.
S bs S Z: [ZFEm],  C: [%Z#ml], AC: [ZEml, OV: [5#m]
cegsn a, M LAt R Ne 5 RAM, Wi @ AHmr), RIBkd F— 4. WnEMSEE (a «— a- M)

f4n: ceqsn  a, MEM,;

8. B a=MEM, Bk T —1ME4
R EAL:  Z: [%Zm],  C. [%ZFml, AC: [%Ziml, OoV: [

cnegsn a, M

FLE B mAs A1 RAM IME, WSRAAHSEFBRE] N — %382, & S(a «— a- M)A
fltn:  cnegsn  a, MEM;
g iR a#MEM,  BEEIT 4454

M bREN:  Z: [325gm),  C. [3§Wil, AC: [%fm), OV: [

cnegsn a, |

FEA B as A ST B A A, R A Sk 2 T — %2 rE i S5@—a- )
. cnegsn  a,0x55 ;

inc MEM ;

goto error ;
i W a#0x55, #AJ5 “goto error”; N, “inc MEM”.
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PGS152
8 fir MTP H EEPROM 28%I SULED

ZEWbREL:  Z: [%Zm),  C: [%Zm], AC: [%Z¥m], OV: [5Zn]
tOsn 10.n W10 Mg E A2 0, Bkt T — 1M E4.

f4n: t0sn  pa.5;

gE9: W PAS & 0, Bkik N—/1MES.

ZRMbREN:  Z: T4, C: [A%],  AC: [AE], 0V: [AF]
tlsn 10.n W10 g E s 1, Bt T — 1M ES.

Blhn: tlsn pa5;

R IR PAS 1, BT —MEA

Wb EL:  Z: [A%],  C: [A%],  AC: [A4], 0oV: [1%]
tOsn  M.n WR RAM KIf8 €672 0, Bkid F—4N 4.

Blhn:  tosn MEM.5 ;

gE5. Wi MEM 4625 42 0, Bkt F—/ME4

MR ES:  Z: [AE],  C: [A%E],  AC: [A%], OV: [A4F]
tlsn M.n WE RAM Kifg 2 1, Bt F—4 464

Flhn:  tlsn MEM.5 ;

ZER: R MEM 67 5 02 1, Bkl R — MBS

Wb EM:  Z: [A%],  C: [A%],  AC: [A4], oV: [1%]
izsn a Zongsn 1, FHEEHEL 0, kI T —1MES

fi:  izsn a;

il a « a+1, #a=0, B F—1MES

MR ES: Z: [2ZEm],  C:. [=Em], AC: [%ZFml, OoV: [Zmn]
dzsn a FUmEsk 1, 5 M HEL 0, Bk N 184

Fltn:  dzsn a;

. a « a-1, #a=0, B F 1S

Wb EL:  Z: [%ZFm),  C: [%ZEm], AC: [Z¥m], OV: [5&m]
izsn M RAM Jii 1, # RAM #ifE/2 0, Bhid F—1 484

fildn:  izsn MEM;

4. MEM «— MEM+1, # MEM=0, Bkt N 64

MR ES . Z: [2ZEm],  C:. [=Em], AC: [%ZFml, OoV: [ZFmn]
dzsn M RAM % 1, # RAM HifE/2 0, Bhid F—1 484

Bilhn:
gk

R bR EN . Z: [525m ], C: 3%

dzsn MEM:;

HWJ,

MEM « MEM-1, # MEM=0, BkidTF—"73E4.

AC: [x5ml,  OV: I35
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7.7. RGEHKKS

call label PR, bk vT DA 43 25 18] ()4 — Hiudik .
4. call  functionl;
2. [sp] « pc+1
pc <« function1
Ssp « sp+2
SHMMbRES: Z: (A%, C: A%l AC: [A%],  OV: [A7%]

goto label MR E bk, Hohk AT DU 4 (A AT — Hbdik

. goto  error;

i, BB error HE4kEEPATRE T

SRR ES:  Z: [AE],  C: [A%],  AC: [A4E],  OoV: [A4]

ret | P B 2 3 20nes, AREIR
fFlhn:  ret Ox55;
8. A« 55h

ret;
TR ES . Z: [AA], C: [AE],  AC: [A%E], OV: [A%]
ret M BR R A AR R R AR T
Blhn:  ret;
i, sp «—sp-2
pc < [sp]
MR EN:  Z: [AE],  C: [AE], AC: [4A%], OV: [4%]
reti TR 25 R i [l B SRR Y . FERXFRAPAT G, P B3 E .
Blhn:  reti;
SRR EN:  Z: [AE],  C: [AE], AC: [4A%], O0OV: [4%E]
nop AR
Bll:  nop;

SR AT
SMMIbEENL: Z: IA%),  C. IA%1,  AC: [A%],  OV: [£7%]

wdreset SAET 1,

4. wdreset ;

G, HNETTH

BEWMEES: Z: (A%l C: [A%),  AC: [F%l  OV: [F%]

pcadd a H AR 7 v i S a2 N — MR T

Bll:  pcadd a;

i pc «—pc+a

SR ES . Z: [A] C: [A%],  AC: [A%], OoV: [4%]

IVAERERCIE

}r.].ov a, 0x02;

pcadd a; /I PC <- PC+2

goto errl;

goto correct ; I BhEIX 5L

goto err2 ;

goto err3;

correct: I Bk EIX 5
engint FVF AR
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8 fir MTP H EEPROM 28%I SULED

Blln: engint;
SEH. TR ESR TS FPPO, DL HE T H TR 5%

SN AR A

Z: [A28],

C: [A%], AC: [A%&], OV: [A%]

disgint eglnke e Rl TR

E UM [ b A

fil4m: disgint ;
gE 9. 2E3 FPPO R TR A P4, ekt AT i b iR 5%
C: [AZ], AC: [4AZ], oV: [4%]

Z: [ A%,

stopsys Al
. stopsys;
iR (EIE RGN BRI R4t

o

MRS Z: [A%),  C: [A%],  AC: [A%],  OV: [4£74]
stopexe CPU f#1k. PTG as B sR 4k 2 TARIFam i (H R RGPl 45 FI LA 48 Dhke.

SRS A b A

#hn:  stopexe;
gl EERGEE AN, HRIRREE G S TR
C: [A%], AC: [4A%], oV: [A%]

Z: WK%EL

reset SN, HISATE S5 AL AR F
Bl reset;
g BB AL

B2 [ b A

Z: [A%],

C: [A2], AC: [A4&], OoV: [AZ]

7.8. IBLPATARILRIR

2 N JEBH goto, call, idxm, pcadd, ret, reti

2 MY AT 2 .
N AT ceqgsn, cneqsn,tOsn, tlsn, dzsn, izsn
1A 3 Hoft
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7.9. A MRELSR

w4 Z | C |AC|OV B4 Z | C |AC|OV w4 Z | C |AC|OV

mov a, | - - - - |mov M, a - - - - |mov a, M Y | - - -
mov a, IO Y|-]|-]-|mov IO a - | -1-1] - |ldtl6 word -l - -] -
sttl6 word - | -1|-1]-|idxkm a,index| - | - | - | - |idxmindex, a -l - -] -
xch M - | - | -1 - |pushaf - |- -] - |popaf Y|Y|Y]|Y
add a,l Y| Y|Y|Y|add a M Y|Y|Y]|Y|ladd 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 |sub al Y| Y |Y]|Y |[sub aM Y|Y|Y]|Y
sub M, a Y| Y| Y]|Y|subc aM Y|Y|Y]|Y|subc Ma Y|Y|Y]|Y
subc a Y|{Y | Y]|Y |subc M Y[Y|Y]|Y|inc M Y|Y|Y]|Y
dec M Y| Y|Y|Y |clear M - - - - |sra - 1Y | - -
src a - Y] - - |sr M - 1Y ] - - |src M - Y ] - -
sl a -lY ]| -]-|slc a -lY | -]-|sl M -l Y | - -
slc M -l Y| - |- |swap a -1 -1-1-land al Y| -1]-]-
and a,M Y | - - - land M, a Y | - - - |lor a,l Y | - - -
or a,M Y | - - - |or M,a Y | - - - |xor a,l Y | - - -
xor 10,a - - - - |xor a,M Y | - - - |xor M, a Y | - - -
not a Y | - - - |not M Y | - - - |neg a Y | - - -
neg M Y | - - - |set0 10.n - - - - |setl 10.n - - - -
set0 M.n - - - - |setl M.n - - - - |cegsn a,l Y|Y|Y]Y
cegsn a, M Y|Y|Y|]Y [tOsn IO.n - - - - |tlsn 10.n - - - -
tOsn M.n - - - - |tlsn M.n - - - - lizsn a Y| Y|Y|Y
dzsn a Y| Y |Y]|Ylizsh M Y| Y |Y|Y|dzsn M Y|Y|Y]|Y
call label - - - - |goto label - - - - |ret | - - - -
ret - - - - et -1 -1 -1- |nop - - - -
pcadd a - | -] -] - |engint - | -] - | - |disgint - - - -
stopsys stopexe - | - | -] - [reset -l -] -] -
wdreset - - - - |nadd M, a Y| Y| Y|Y|cnegsn a,l Y| YI|Y|Y
cnegsh a, M Y|Y|Y|Y |comp a M Y|Y|Y]|Y |nadd a M Y|Y|Y]|Y
comp M, a Y| Y]|Y|Y |[swapc 10.n - Y| - | - |steer index - - - -
Ideer index - - - -

7.10. BIT X

fr3ak A fge LAE RAM X ik 1) 0x00 I Ox3F.
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'j- PADAUK 8 fir MTP % EEPROM 2% SuLED

8. A% (Code Options)

BE pril| ik
. Enable MTP N ZEIN%E, FEFAS SO Vg s
Security ] N N .
Disable MTP WA, 27 a] DAz E
4.0V 4% LVR = 4.0V
3.5V %P LVR = 3.5V
3.0v %P LVR = 3.0V
2.7V % LVR = 2.7V
LVR
2.5V #%FE LVR = 2.5V
2.2V ¥ LVR = 2.2V
2.0V ¥ LVR = 2.0V
1.8V ¥ LVR = 1.8V
Slow WS EH 4.1 73 twue 1 tsep
Boot-up_Time
Fast EZ % 4.1 77 twue 1 tsep
Disable GPC 45 TM2 1%
GPC_TM2 GPC 2 ¥ TM2 )% H
Enable
Q)R- Y ESD)
16MHZ 2 Jpwmgclk.0= 1 i, LPWMG 45 = IHRC = 16MHZ
LPWM_Source S % lpwmgclk.0= 1 i, LPWMG 4§ = IHRC*2 = 32MHZ
QIR VRS D)
16MHZ 24 tm2c[7:4]= 0010 i, TM2 [ 5HJ§ = IHRC = 16MHZ
TM2_Source oz 4 tm2c[7:4]= 0010 I, TM2 [{IIFEIE = IHRC*2 = 32MHZ
(B
6 Bit M tm2s.7=1 B, TM2 ] PWM 43382 6 fir
TM2_Bit 2 Bit M tm2s.7=1 B, TM2 ] PWM 533824 7 fir
QIR VRS D)
All_Edge PLEC R AE LT R B 2 il A T
Comparator_Edge | Rising_Edge PLA B8 7E b FF 2 b o b T
Falling_Edge | LbisaSfe N F2 il % v ik
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9. FRRIEREM

phE

MR E AR PGS152 41 1C Bl 50 A0 1 — 288 3R

9.1. ffHIC

9.1.1. 10 5] B Fl e

1)

2

©)

4

(5)

10 1ERE TN

& (O TEABTFHRAR, Vih 5 Vil FIHERZ, 2B s SR, ST Vih B5CIME, Vil B sOERTE .
& R R A R B R RS S MR AR S, AR E e .
1O 1E BT NFIHT FFnie R T e

& E 10 N

4 i} PADIER A1 PBDIER %7 f7#%, X MMIALRA 1o

& PA /10 51 A4, 40 PADIER[1:2] , Mi%¥E 0 ARG IEJR .
PA5 % E A PRSTB i A5 .

& E PAS {EHIA .

€ % F CLKMD.0=1 KJ3 H PA5 {£4 PRSTB #ii A5,

PAS gty NFEI I K 5 4R e 2 e i el TR

& LR PAS 5K HH >33Q.

& R EEREH PAS fE NI

PAT Fll PAG 1E A i i 4R35 25 -

& PA7 H1 PA6 BNHIN o

& PA7 H PA6 A5 HLFH 1By 9K T

& il PADIER #1728 PA6 1 PAT BNBLHLIHIN -

@ )\ IHRC 2 ILRC VJ#:3] EOSC, ZEJ:Hfiih EOSC C4 iR

TERD: TH SR PMC-APNOL3 2 A%, JF it & BRAE A bRk as . WD T (0 AR 3 s 1) o A
B A GEL, PCB WA FITRE IR, B0& PCB AT KA G HIAESEH - A, 18 B 18 TR BN AT
PRIGOL, FE AR DT,
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9.1.2. il

(1) FHRWTREr —Bob BRI F

IR 1. WoT INTEN 24788, 1) 5 220 v i 4 o or

2: 154 INTRQ #1788

% 3. ERFH, i ENGINT 354 0 ¥F CPU ikt g

R 4. HRhl. hWTRAES, BRI
5

NG

/

SN
B W

LR
AR 5 AT REFIAT RS, BB ERF

*fEEREFH, AI{f A DISGINT 5451 AT Ik
* BN W TR AR, AT PUSHAF $84K 0847 ALU F1 FLAG ZFf7as 8, JRfE
RETI 2/, 18] POPAF 184557, BB
void Interrupt (void) /I HlikAEIE, BRNFB R
{ Il B33k DISGINT fPIRFES, CPU A& 42+l
PUSHAF;

POPAF;
} ol RGEBNEAN RETI, BT RETI 524 H 3K E 3] ENGINT KPRA.
(2) INTEN, INTRQ BAVIMGME, B AZAMH A mr, — o B 72w e HuE.

9.1.3. RYnHohie#

FIH CLKMD %5 f7 s vl DI #e RGEM 81 WEER, NAETIHRRGR MR R ERE HERA . F:
MA BBRJEDIHE] B IR EHIEIT, BOZSEH] CLKMD W 78U R GE i, 85 FHE L. CLKMD % 77 23 % H]

A B HR U8
& ¥ REMEIM ILRC P1H#F] IHRC/2
CLKMD =  0x36; /I Y1%] IHRC, {H ILRC A~Z disable
CLKMD.2= ©; Il BB A R EHT ILRC
& HEiR: ILRC V)2 IHRC, [FB ¢k ILRC
CLKMD =  0x50; /I MCU 2381,
9.1.4. FI'H

EIRERVAIF, B FHAT ADIJUST_IC if, 2 E T T, HEMEE N, TEHEETF. X4
ILRC MRy, FHITHS R,
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9.1.5. TIMER %&H!
ME $ INTEGS BIT_R B (X2 IC BRMED , H € T16M 14028 BIT8 F=A i, #7 T16 i14(M 0
T W — X PR AR TS 0x100 B R4 (BIT8 MO 3 1) , 28 ik IifEtH 4% 0x300 i k4 (BIT8
MO F 1) o FTLA%E BIT8 214 512 A b, EER, WREHR W EFY% TI6M M8 E, W —
Yoh Wt 7E BITS M0 A% 1 IRk 4.
WREE $ INTEGS BIT_F (BIT M1 £ 0 filik) 1 Hi%E T16M 1H4#s BIT8 F=A= ik, NI T16 1%k
UM ELF] 0x200/0x400/0x600/ ... 5 K A=l PIFICE INTEGS M7 A& A iFAL, WigEm 2R

9.1.6. IHRC

(1) IHRC MRS IEH#RAE R T4 writer FEI 471

(2) By IC B EM R (AR RE R COB HIMI IR Mket, f&2xh IHRC HISRAE — 2. frld
W AL IC a5 EIREAPRIAT, #iont IC i Thesk, UG B b e BIBERRNT, IR REIE AL IHRC 1Y)
PR RS B RS (I DL o IE 5 DL A 2 AR 18— i

(3) MLRMELLIE R KA A COB 4, 8 2 2B m T & B (QTP) T o MEiF Nl N H AIG A XS
S TR IR (R 17 000 67 5

(4) FIP A% S AT — S MEE T, 104 IHRC (1 H PR AR 15 0.5%-1%75 47, 2335 )5 1IC (1) IHRC

e kS T Sk Y=
9.1.7. LVR
LVR 7KV (I3 FE AR 7 G PR I BEAT o A5 P 3 6 0 4 B 1 ML AR AR AT L L B R B LVR, A RELE L7 L
e TAE.

N TR AR AN LVR KT 30E FE

RGN B VDD LVR
2MHz > 1.8V > 1.8V
4MHz > 2.5V > 2.5V
8MHz > 3.5V > 3.5V

*8: LVRiES%

V) REYIC EWEshE, %E LVR (1L.8V ~4.0V) A &H.

(2) ATLABEE Zi A7 4% MISC.2 - 1 ¥ LVR K11, {H LI BRI R Voo fEBAR TAEFELL I, &0 1C Al g TAE
AIEH o

(3) 7EH HIEL 3\ stopexe FH IS stopsys T, LVR DJBETLAL
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9.1.8. JBEFHIE

® i (il 5S-P-003x #ATHE R . 3S-P-002 LI K2 Fi ket 4% B A S R PGS152 ke .
® PGSI152 ks PA3, PA5, PA6, VDD, GND iX 5 H5[f.
® N&E (MCP) EfEMGESIT, S¢T okt IR IRV R I
(1) PA5(VPP) TRERT 5.0V,
(2) VDD mgemT 5.0V, HIH& KR ATAEEL 20mA.
(3) HAlkest5I 8 (GND B4k 5 VDD #fH-.
(4) A MCP SREEMBE AT, P 5 EfiiA, A B BT A 2 b3 F R BT SR B PR ) iR e
JEII A

® FiTHLR:
(1) 4n#E handler EXF IC #EAThE, 1555 L% APNOO4 [ APNO11 H)Fa7~ 14T .
(2) AXHUGERE AT, 18 TR AR i MU ERE 1C 43 —Im ) VDD M1 GND 2 |83+ 0.01uF
H2Y . AV SEBHRE 0.01uF DL S, DAAigm ke il migsr.

P AR SE PR 1 DL 3% T i e 2o

E AR
Jumper &% AR BB B EE LU, R jumper BIT] . S % B 88 “5S-P-003x” 11 T,
T8 5S-P-003x FEsk i 1) IP7 B2k 7 5.

HERPERIER
FIBTEMR e, &R IC M HAL R D ik LA, BESEE3 PCB L, JEX IC #HTRER AN TER
sk 7 B ] 5S-P-003(X) L iR 5] 2k: ICPCK(PA3). ICPDA(PAG). VDD. GND. ICVPP(PA5)
T 5 I1C L PA3. PA6. VDD. GND fl PAS (PH£E) X NAHE .
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5S-P-003x : PCBA MCU
|
vOoD @ } VDD
ICVPP(PAS) & : 5 PAS
ICPDA(PAB) (O | s PAG
|
ICPCK(PA3) © l ' PA3
cho O : GND
|
l — — —_—
: 34 A
l To Other Circuit

21: Schematic Diagram of On-Board Wiring

K21 iy e ACGRAEAECEI . TR R b Sl NIl F g . RPN = 10KQ, FIA M =220pF .

®  JRORUL, ERUBESRNLAE RIS R R . 1S AR BRI R K PR AR ]

® PCB L) VDD 5 GND Z [A]JAR[ZERH 5.0V 5L R (e & —# 8 s HAREH ) 5.0V 7242 1) B Bk
Jotts

® PCB Lff) VDD 5 GND Z[AAAI 4 A br{H 500uF B PAE i FL A s o
o ki, FATFINEN PA3, PAS X PA6 2|, ABE/ERRGH .
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9.2. fH ICE

5S-1-S01/2(B) R 3 #f PGS152 H.#% MCU [{)j K > E{ F 6S-M-001 i PGS152 #.#% MCU [{j 5 » LA R 2
fii ] 6S-M-001 /i 5 PGS152 [)iF & 3 i

6S-M-001 fjj 5t PGS152 if, ASCKF Tm2C.gpers, PA4 TRt

6S-M-001 /i PGS152 i}, A #F EOSCR M & H% .

6S-M-001 fj & PGS152 I}, AS(#F LVDC, OPR3 & f7 4%

PiE PWM WTERS, G P ER B T IR BB W8, 07 Ba s s b i A7 B R vl e 2 5 S0 brAs
7

6S-M-001 1/j B 28 1) ILRC #5552 F5 1C ANF], HARZG R ME, HARIEHE KL1E 40K~80KHZ.

F 6S-M-001 5 E i, ASEEBCR e tm2ct KE20A timer2 ()R EH,  UONERSERR IC AT & .
IDE #5{#FH 0.95C1 R AT RRAMm =2

©Copyright 2024, PADAUK Technology Co. Ltd Page 92 of 92 PDK-DS-PGS152-CN_V002-Sep.19, 2024



	修订历史
	使用警告
	1.  功能
	1.1. 特性
	1.2. 系统功能
	1.3. CPU 特点
	1.4. 订购/封装信息

	2. 系统概述和方框图
	3.  引脚定义和功能描述
	4.  器件电气特性
	4.1. 直流交流电气特性
	4.2. 绝对最大值范围
	4.3. ILRC频率与VDD关系曲线图
	4.4. IHRC频率与VDD关系曲线图（校准到16MHz）
	4.5. ILRC频率与温度关系曲线图
	4.6. IHRC频率与温度关系曲线图（校准到16MHz）
	4.7. 工作电流vs.VDD @系统时钟= ILRC/n关系曲线图
	4.8. 工作电流vs. VDD @系统时钟= IHRC/n关系曲线图
	4.9. 工作电流vs. VDD @系统时钟= 32KHz EOSC / n关系曲线图
	4.10. IO引脚输出的驱动电流(IOH)与灌电流(IOL)曲线图
	4.11. IO引脚输入高/低阈值电压(VIH/VIL)曲线图
	4.12.  IO引脚上拉/下拉阻抗曲线图
	4.13.  掉电消耗电流(IPD)与省电消耗电流(IPS)关系曲线图

	5.  功能概述
	5.1. MTP程序存储器
	5.2. 启动程序
	5.2.1 复位时序图

	5.3. 数据存储器 - SRAM
	5.4. 数据存储器 - EEPROM
	5.5. 振荡器和时钟
	5.5.1. 内部高频RC振荡器和内部低频RC振荡器
	5.5.2. 芯片校准
	5.5.3. IHRC频率校准和系统时钟
	5.5.4. 外部晶体振荡器
	5.5.5. 系统时钟和LVR基准位
	5.5.6. 系统时钟切换

	5.6.  比较器
	5.6.1 内部参考电压(Vinternal R)
	5.6.2 使用比较器
	5.6.3 使用比较器和bandgap 1.20V

	5.7. 16位计数器 (Timer16)
	5.8. 8位PWM计数器（Timer2）
	5.8.1. 使用Timer2产生周期波形
	5.8.2. 使用Timer2产生8位PWM波形
	5.8.3. 使用Timer2产生6位PWM波形

	5.9. 11位PWM计数器
	5.9.1. PWM 波形
	5.9.2. 硬件方块图
	5.9.3. 11位PWM生成器计算公式
	5.9.4. 带互补死区的PWM波形范例

	5.10.  看门狗
	5.11.  中断
	5.12. 省电与掉电
	5.12.1. 省电模式 (“stopexe”)
	5.12.2. 掉电模式 (“stopsys”)
	5.12.3. 唤醒

	5.13.  IO 引脚
	5.14.  复位、LVR及LVD
	5.14.1. 复位
	5.14.2. LVR 复位
	5.14.3. LVD


	6.  IO 寄存器
	6.1. ACC状态标志寄存器(flag)，IO地址 = 0x00
	6.2. 堆栈指针寄存器(sp)，IO地址 = 0x02
	6.3. 时钟模式寄存器(clkmd)，IO地址 = 0x03
	6.4. 中断允许寄存器(inten)，IO地址 = 0x04
	6.5. 中断请求寄存器(intrq)，IO地址 = 0x05
	6.6. Timer16控制寄存器(t16m)，IO地址= 0x06
	6.7. 杂项寄存器(misc)，IO地址 = 0x08
	6.8. 外部晶体振荡器控制寄存器(eoscr)，IO地址= 0x0a
	6.9. 中断边缘选择寄存器(integs)，IO地址= 0x0c
	6.10.  端口A数字输入使能寄存器(padier)，IO地址= 0x0d
	6.11. 端口B数字输入使能寄存器 (pbdier), IO地址 = 0x0e
	6.12. 端口A数据寄存器(pa)，IO地址= 0x10
	6.13. 端口A控制寄存器(pac)，IO地址= 0x11
	6.14. 端口A上拉控制寄存器(paph)，IO地址= 0x12
	6.15. 端口A下拉控制寄存器(papl)，IO地址= 0x13
	6.16. 端口B数据寄存器(pb), IO 地址= 0x14
	6.17. 端口B控制寄存器 (pbc), IO 地址= 0x15
	6.18.  端口B上拉控制寄存器 (pbph), IO 地址= 0x16
	6.19. 端口B下拉控制寄存器 (pbpl), IO地址= 0x17
	6.20. 比较器控制寄存器(gpcc)，IO地址= 0x18
	6.21.  比较器选择寄存器(gpcs)，IO地址= 0x19
	6.22. Timer2控制寄存器(tm2c)，IO地址= 0x1c
	6.23.  Timer2分频寄存器(tm2s)，IO地址= 0x1e
	6.24. Timer2计数寄存器(tm2ct)，IO地址= 0x1d
	6.25. Timer2上限寄存器(tm2b)，IO地址 = 0x09
	6.26. 低电压侦测控制寄存器(lvdc), IO地址 = 0x1f
	6.27.  LPWMG0控制寄存器(lpwmg0c),IO地址= 0x20
	6.28. LPWMG时钟寄存器(Ipwmgclk), IO地址= 0x21
	6.29. LPWMG0 占空比高位寄存器(lpwmg0dth), IO 地址= 0x22
	6.30. LPWMG0占空比低位寄存器(lpwmg0dtl), IO地址 = 0x23
	6.31. LPWMG 计数上限高位寄存器(lpwmgcubh ), IO地址 = 0x24
	6.32. LPWMG 计数上限低位寄存器(lpwmgcubl ), IO 地址= 0x25
	6.33. LPWMG1 控制寄存器(lpwmg1c), IO 地址 = 0x26
	6.34. LPWMG1占空比高位寄存器(lpwmg1dth), IO 地址 = 0x28
	6.35. LPWMG1 占空比低位寄存器(lpwmg1dtl), IO 地址 = 0x29
	6.36. LPWMG2 控制寄存器(lpwmg2c), IO 地址= 0x2C
	6.37. LPWMG2 占空比高位寄存器(lpwmg2dth), IO 地址 = 0x2E
	6.38. LPWMG2 占空比低位寄存器(lpwmg2dtl), IO 地址 = 0x2F
	6.39. EEPROM 数据寄存器 (eerl), IO地址 = 0x30
	6.40. EEPROM 控制寄存器 (eermc), IO 地址 = 0x31
	6.41. 选择寄存器3(opr3), IO 地址 = 0x3B
	6.42. EEPROM IHRC寄存器(ihrc_epm), IO 地址 = 0x3C

	7.  指令
	7.1. 数据传输类指令
	7.2. 算数运算类指令
	7.3. 移位运算类指令
	7.4.  逻辑运算类指令
	7.5. 位运算类指令
	7.6. 条件运算类指令
	7.7. 系统控制类指令
	7.8. 指令执行周期综述
	7.9. 指令影响标志综述
	7.10.  BIT 定义

	8.  代码选项(Code Options)
	9.  特别注意事项
	9.1. 使用IC
	9.1.1. IO引脚的使用和设定
	9.1.2. 中断
	9.1.3. 系统时钟选择
	9.1.4. 看门狗
	9.1.5. TIMER 溢出
	9.1.6. IHRC
	9.1.7. LVR
	9.1.8.  烧录方法

	9.2.  使用ICE


