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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 ff ADC

H =

L. B oo e 09

Lo B ettt 9
L2 R et 9
1.3, CPU B oottt 9
O = = OO 9

2. BRGIMEIRTITTHER ..ot ettt ettt ettt 10
TN b= [OOSR 11
A, B B A ettt 17
O T TS S e ORI 17
R G B ay N | [ < ISR 18
4.3. ILRC A VDD JEZBHZEIED ..ottt eae e 19
4.4. IHRC #i% 5 VDD KA MK BRHER] LOMHZ) oot 19
4.5, ILRC A G IR E I A HIZE I oot 20
4.6. IHRC SE SRR R GRHER] LOMHZ) oo 20
4.7. TAEHIL vs. VDD 5 R GiHE = ILRC/IN RFRMZRE ..o 21
4.8. TAEHL vs. VDD 5 RS8N = IHRC/N KA HHZEE oo 21
4.9. TAEH vs. VDD 5 245 = AMHZ EOSC /n R BHZR oo 22
4.10. TAEHL vs.VDD 5 R4l = 32KHZ EOSC / n KR BHZRIEL ..o 22
4.11. TAFHLIR vs. VDD 5 R GITBE = IMHZ EOSC /N oo 23
4.12. 10 5| it B8R 5 B I (lom) S5 FBIR (o) BIZE L., 23
4.13. 10 5] HE N S MR IRE B (Vi VID BIZEE oo 25
e A L@ Tl I e v 2 721 3 R 26
4.15. B R IR R T FEEETT oottt 26
O I 2 1 < TP 27

ST 1 2 5 OSSR RRRPR 28
T R O 1 I =B e o X RO 28
I 1 | R ST TRRORTRORTT 28
5.3, EIIETEMEDS - SRAM ..ottt ettt ettt ettt ettt ettt e 29
RO L 1L SRR 29
5.4.1. WHENRC HRG#R AR RC PRI oo 29

B2, B IUE e 29

5.4.3. THRC FHZRRTUERT ZRGEITET ..ottt 30

DA A, I T R 2 B ettt 31
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PTB132SX/PTB132BSX
8 fir OTP BB HlH 12 Ar ADC

5.45. ZRGEFEIAT LVR FETEAL ooviieeiee ettt 33

N T = R 34

ST T = ./ SRRSO 35
B5.5.1  PUEEBFEHIIE (Vintemal R) «eeeveereersesseeresreersessesseassesessesseasssssessessesssesssssssssssssssssessssssenns 36

NI 22 = o= SRRSO 38

5.5.3  ffi I ELELER AT DANG-GAP 1.20V . ...vieeeeeeeeee ettt 39

5.6 16 LIRS (TIMEILE) ..c.eiiviieieeeeeeecee ettt ettt e ettt et te e na e eaeereanee e 40
5.7 817 PWM HHEEE(TIMEr2/TIMEI3) ..oocveieeieeeeeceeeeee ettt eae e ereaae s 41
5.7.1  AFH Timer2 FAAEFHHBIE oo 43

5.7.2  fHH Timer2 P42 8 L PWM I oottt 45

5.7.3  fHH Timer2 P42 6 L PWM I oottt 46

o T B VA =V LY IR - O PRRRORT 47
B.8. 1 PWM JET oottt 47

R B (e o 1L o O 48

5.83 114 PWM AERER AT oo 49

ST T < I 1 RSOSSNSO 49
D10 H T ettt ettt ettt et e et et et e e e te et e e eteeraenee et 50
B.AL A HL TR oottt ettt ettt e et et e et e et et e et et et areareanes 52
5.11.1 24 HEBE I (SIOPEXET) cvvee ettt ettt ettt 52
5.11.2 5 HE B T (SIOPSYS). cve vttt ettt ettt ettt ettt ettt 53
T T L TSP 54

S 2 (O =1 TP 54
ST I = IR = SRR 55
ST T0 = X 1Y AR 55

ST T V= B = 1y AR 55

5.14  FERL-EUFFEHERADC) FEHL oo, 56
5.14.1 AD FEHFIIHI TSR oottt 57
B.14.2 FEFFE BT HLIE oottt ettt ettt ettt ettt na e ans 58
5.14.3 ADC HFEFIETE .ottt 58
5.14.4 FRBERANGIE c.oovieee ettt ettt ettt 58
B.14.5 fH T ADC ...ttt ettt ettt a ettt n et e et 58

L OO 59
T (O xRS 60
6.1. ACCIRAFREZERE(flag), 10 HitE = 0X00.... ..o, 60
6.2.  HERRIRETZFAERR(SP), 10 HIHE = OX02 ..o, 60
6.3. I NE AR (CIkmd), 10 HIHE = OX03..oiiiieccece e, 60
6.4. W ACVFRFAERR(INten), 1O HBIE = OXO4 ..ooovieeeeee e, 61
6.5.  FIWTIERAAZERR(NtrG), 10 HBIE = OX05 ..o, 61
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

6.6. IILBHBHE T REFFRE(MUIOP), 10 HIIE = OX08...c.oveeeeeeeeeeeeeeeeee e 61
6.7. RIEIBRLEREH T FAAE(MUIN), 10 HIHE = 0X09. .o 61
6.8.  Timerl6 | afEaE (116m), 10 HBIE = OX0B ..c.ooveeeeececeee e, 62
6.9. AR AR A B A A7 2% (e0sCr), 10 HiJE = OX0@......c.coiieeeececeeeeeee e, 62
6.10. WL Sk A AR (integs), 10 HIHE = OXOC....cv i, 63
6.11. ¥ A BUF N ERE ZF 7 a (padier), 10 HillE = 0X0d .....cooiieiicieceeecee e 63
6.12. ¥ B Hy i ANl AL 217 2% (pbdier), 10 HlE = 0X0€.....cocvevcviicecceeeeeeeee e 63
6.13. I A BIEFAEE(PA), 10 HIHE = OXL0. . eieieceiceeeeeeeee et 64
6.14. Ui A FEHIE A7 (pAc), 10 HIHE = OXL1L .o 64
6.15. i A 328 (paph), 10 M3k = OX12. oo, 64
6.16. i [T B B ZFAERH(PD), 10 HIHE = OX14 ..o, 64
6.17. i B IR AZAR(PDC), 10 HIHE = OXL5 ..o, 64
6.18. i B g A7 2% (pbph), 10 HiE = OX16....ciieeceiceiciecieeeeeee e, 64
6.19. ZEIMZFAEER(MISC), 1O HIIE = OXL7.oieeieeeee e 65
6.20. LB B AR AR 2R(GPCC), 10 HBIE = OXI8..uiiiicececeeeeece e, 65
6.21. LB RS IEFRZFAEER(PCS), 10 HBIE = OX19..ui i, 66
6.22. IRAENALAFAERR(rstSt), [0 HIHE = OXLD ooveieeieeceeceee e, 66
6.23. Timer2 fEH] ZFAEA(M2C), 10 HIIE = OXLC.c.viiiieieeeeeeeeee e 67
6.24. Timer2 i ZFEA5(tM2ct), 10 HIHE = OX10 coovieieeecececee e 67
6.25. Timer2 73471725 (tm2S), 10 HIIE = OXLE c.vivievceeeeeeeeeeee e 67
6.26. Timer2 FRZFA72E(M2D0), 10 Ml = OX09 ...ooiiiieeieceee e, 68
6.27. PWMGO #5427 77 23 (pwmgOc), 10 HUHE = 0X20......c.oieeeeceeeeeeeeeeeeee e 68
6.28. PWMGO 73475 /7 %% (pwmgos), 1O HitlE = OX2L....cvoiciiiciiicicceee e 68
6.29. PWMGO it I BR i 27 47 2% (powmgOcubh), 10 HiiE = OX24......cooveieiieieeceeceeceeee, 68
6.30. PWMGO it I BR i 27 47 2% (powmgOcubl), 10 HidiE = OX25.....c.covieeieeeeeeeeeeeeeeeee e, 69
6.31. PWMGO % Eb i 2747 2% (owmgOdth), 10 Hihik = 0X22....eoviieceeeeeeeeeee e, 69
6.32. PWMGO 5% LR AL 2 A7 28 (pwmgOdtl), 10 HilE = OX23...eovieieececeeeeece e, 69
6.33.  Timer3 il 2 E2E(M3C), 10 HIAE = OX32 .ooviieecieeeeeeee e, 69
6.34. Timer3 TFEIZFAE2E(tmM3ct), IO HIdE = OXB3 o.oiviicceeeecee e 70
6.35. Timer3 72717 25(tm3s), 10 HIHE = OX34 ooveiieeeecee e 70
6.36. Timer3 LIRZFFA(tM3D), 10 HHE = OX3F.oiiiiieiececececeeeeeeeee e, 70
6.37. ADC 777783 (adec), 10 HBIE = OX3D c.oiuiieeiecceceeee e, 70
6.38. ADC #RZ 7S (@dem), 10 HIHE = OX3C .uivieiieeeeeeeeeeee e 71
6.39. ADC 955 % 7% (aderge), 10 HiE = OX3d ..o, 71
6.40. ADC i mifr Z 725 (aderh), 10 HE = OX3€...eiviiceeeeeecceeeecee e 71
6.41. ADC HHEACAL ZAEZE(@dcrl), 10 HIUHE = OXBFouiiieiceieeceeeee e 71
6.42. PWMGL il 2 fE 28 (pwmglc), 10 HIlE = OX26.....cciiiiieiiiiciiiiee e 72
6.43. PWMGL /i ar 47 25 (pwmgls), 10 HIHE = OX27...ovivieeeeececeeeeeeeeeeee e 72
6.44. PWMG1 i3 IR Er %77 5 (pwmglcubh), 10 HililE = OX2A ..o, 72
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

6.45. PWMG1 it B A 27 47 2% (powmgdcubl), 10 #idiE = OX2B ..o, 72
6.46. PWMG1 /%5 i 27 47 8% (pwmgaddth), 10 i3k = OX28....cuoeieececeeeee e, 73
6.47. PWMG1 5% LKA 2 AE 28 (pwmgddtl), 10 Hihk = 0X29...oovvieeieeeceeeeeeeeee e, 73
6.48. PWMG2 il 2 725 (pwmg2c), 10 HilE = OX2C ...eoviiieceieeeeeeeeeeeeee e, 73
6.49. PWMG2 /3 Jiar 725 (pwmg2s), 10 HiHE = OX2D ....ovieeeeeieeeeee e 73
6.50. PWMG2 ¥ IR iy %77 25 (pwmg2cubh), 10 #ii: = 0X30.....ccveieieeeeeeeeeeeeeeeeeeeen, 74
6.51. PWMG2 ¥ IR 7 %77 25 (pwmg2cubl), 10 HidlE = OX3L...viiiiieiceeeeeeeee e, 74
6.52. PWMG2 5% i Az 27 /728 (pwmg2dth), 10 HidiE = OX2E ..o, 74
6.53. PWMG2 % LKA 2717 8% (pwmg2dtl), 10 HidE = OX2F ...oviieceeeeee e, 74
R = SRR 75
A £ 1= OSSP 76
A - X G T 1= RO 78
A T 2 Y v~ 1= ORI 80
A =G v~ 1= R OSORRRR 81
AT YA e ;= TP 84
A T 3 vt 1= RPN 85
A X - % 1 1= RO 86
A T = 7 W = PR 88
A T 1= s = A Ty == RS 88
4 (O T =35 Y SRR 88
ST = = TR 89
9. AEBER I ..ooouiiiiec e 90
R T =TSR 90
T 3 == N [OOSR 90
9.2.1 10 Gl BHIIAE I FTTEIE «oveveeeeeeee ettt ettt ettt teste et nsereare e 90

0.2.2 T ettt ettt ettt ettt e et ene e, 91
9.2.3  BRGEIFBIIETE .ottt 91
9.2.4  FEHBE, MEEEFIZE T IHT oottt 92
9.2.5  TIMER T HY o ieeieeee ettt ettt n e, 92

9.2.6  THRC ...ttt ettt ettt ettt n e, 92
T2 A 1Y = ST STTRT 93
9.2.8  HLELEAEH] PWM S1 I I ZE B oottt 93
9.2.9 PTB132SX/PTB132BSX [ TTIE cooeeosreesseesssseesii s eeeseiensieesseessseeseesseesneesnereens 93

TR T -3 = = (] =SSOSR 95
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PTB132SX/PTB132BSX

8 fir OTP BB L 12 fif ADC

1&3T b7 5

Bir

SE

i p)

0.00

2016/08/08

Gl

0.01

2016/12/01

B =5 5l DR U B B R
&85 5.8.2 F5: BEAFAIES FAHER

B4 5.8.3 1 PWM s A=
W 5.8 1. 11 7 PWM -4 2%
Hjn 6.43~6.51 75: 10 F {7

0.02

2017/11/23

APODNRIGOA~ODN PR

B 1.2 7 RGN

B 147 HEER

BIE 2 & RGHR A HE &

Whn & =5 HThhe i i RIAHGA: PTB132SX/PTB132BSX -S08,
PTB132SX/PTB132BSX-U06

B 4.1 BRATRESRHE: Vi vy

B4 4.3 75 ILRC %5 VDD K &A #h 4

B4 4.4 75 IHRC S 5 VDD X R i 26 &

B 4.5 75 ILRC M 5 Bk R h 2 &

1B 4.6 15 IHRC AR S5k R il 2k &

MBS A7 TAEHR vs. VDD 5 R4 = ILRC/n R ih2k 1K
EM 4.8 7 TAEHIR vs. VDD 5 R4 #h = IHRC/n 3¢ & i £k &
B 4.9 7 TAEHIR vs. VDD 5 R 451 = 4AMHz EOSC / n 55 R B £: &
B 4.10 ¥ TAEHLA vs.VDD 5 R4l 5t = 32KHz EOSC / n 2= & #i 4 K]
B 4.11 75 TA/EHR vs. VDD 5 & %iiH4P = IMHz EOSC / n
B 4.12 75 10 51 H A RSN IR (lop) -5 ¥ FLIR (1o, ) B 2R 1
B 4.13 35 10 BB\ S MK RAE R (Vi V) 2R 1

BN 4.14 35 10 5 _E Rz BE T 28 1

I 415 75 28 AR R e H A I R FL U

B 5.1 7 OTP MR fE1E 5%

BN 2. 3R AL

. EM5.4.3 75 IHRC SRR UEA 2 Gi ik

B 5.4.4 75 AR SRR TE

B 3. ARG BRI

B 5.5.2 7 fHH LbA g

B 5.6 T 16 At

B 5.8 11 7 PWM iH%4%

B 5.11.1 A R

. BEE 20: ADC FiHUHE K

B 5.14.4 7 [ BRG]

. B8 5.14.5 71 {#H ADC

B 6.3 7 IHp R AT A A

B 6.4 T T A AT R

B 6.5 T NG R A AR

CBER 6.11 Y i A i A AL A AR

CEM6.12 W S B BUr i N RE A A

. MR 6.13 7 MISC2 1748

B 6.15 W s A BRI A

B 6.20 i LLE B A AT %

B0 6.27 T PWMGO #5461 27 /2 28

B 6.29 T PWMGO %k b BE & 7 27 17 2

B 6.30 1 PWMGO %k b PR &7 27 7 2

& 6.31 % PWMGO (523 L mi s 27 f 48
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PTB132SX/PTB132BSX

8 fir OTP BB HlH 12 A7 ADC

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
B PWMG #4748 WSS " EON" A 5"

[e2]
o

B 6.32 1 PWMGO 545 HU AR AL B 77 2%

B4 6.33 75 Timer3 % | % 17 2%

&% 6.39 75 ADC 75 ¥tk %5 A7 28

B4 6.42 5 PWMGL #5125 17 9%

B4 6.48 i PWMG2 ¥ 27 (£ 88

MER #-t=HE4: "word” Fl1"pco”

B 7.1 1 BEfLHIZEE 2 "mov a, M"F1"mov a,l0”
1B 7.5 1 fizH 454 swape  10.n”

WINEE 8 T FEFPIEIN

B8 9.2.1 7 10 5| B H At e

B8 9.2.3 7 RGH Bk

Hh19.2.6 1 IHRC

& 9.2.7 1 LVR

1B 9.2.8 17 LhigsEH PWM 5 4 H 45 R
£ 9.2.10 5 BIT & X

&4 9.2.11 PTB132SX/PTB132BSX {1535 77 12
B 9.3 i ICE

1.03

2018/11/28

©oNoOTOA~WNRE

I PTB132BSX #i %5

A w5 R

i 32KHz EOSC i,

Bk 1.1 95, 1.2 158 1.3 3

BMGE 3 % 5l IThEE I CInA AVDD F1 AGND)

B 417 BRSNS

W 43, 4.4, 45, 4.6, 4.7, 412, 4.13. 4.14 1 4.15 2 [
B 5.2 5 FFHLARE

B 5.4.1 ¥, 5.4.4 Fifl15.457

. M&4 5.5.2 Ffl 55.3

B 5.5 i Hhias

AESE 4: L AR A JiE A

B 5.7 1 8 1 PWM 1% #%

TP 12 bR g PWM

&4 5.8.2 Tif15.83 %

B 14 11 7 PWM 4B R AR 1 HE K]

B 5.10 3

B 5111 5.11.2 7Y

B 6: falH AR R 4 AR R E MR R ) 22 5
. B8 5.13.2 % LVR B

BB 20: B N AR Y

. 585 5.14.5 %5 f#i i} ADC

B 6.9, 6.28 . 6.19 i, 6.28 . 6.30 Vi, 6.45 . 6.51
MBS 7.8 7T FRAPATEIIALEIA (HIFR 9.2.9 1)
CHEIN 7.10 T A X (BHIBR 9.2.10 F1)
EMGE 8 T OREFIEI

B 9.1 T 2 ki

B2 9.2.1 75 10 5 I AE F AN E

BHGE 9.2.5 % TIMER i i

. 1B 9.2.9 7 PTB132SX/PTB132BSX {5 /715
. B 9.3 {#H ICE
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 ff ADC

1. Thek

1.1. Btk
& HH RS
& EVEHT AC FHZ R AL i sl A = EFT ZRMN A ANKH A FH - 2R AN 22 JEE SR £
& [{EREJEHE: -20°C ~ 70°C

1.2. RGuEHE

2KW OTP &7 17 fiti#s

128 A7k A

— MG 16 fritE s

WA 8 LLAE/E PWM A Rl #

=N 11 2 PWM A B3 (PWMGO, PWMGL & PWMG2)

PRpE— AN L AR

PRt 1T 8x8 M) e ikad

14 10 51 A b BB I I

BEAS 10 5] BIHS AT 15 € M iR D e

Band-gap HLEgHEAL 1.2V ZF ik

fik 12 B 12 i ADC, HrAf—/NliEsk H T W band-gap 2% £ E;, 0.25%Vp
4t ADC S EEHE: SN, WE Voo, Band-gap (1.20V), 4V, 3V, 2V
BHERR: IS RC Rz 4% - PEBEM RC k% #% FAMIE AR R

XA T A MR D RE 1) 10, AP SRR R o ) 3 458 P W oAt 5« T "o i A T e g
8 Bt LVR HEAi¥sE: 4.0V, 3.5V, 3.0V, 2.75V, 2.5V, 2.2V, 2.0V, 1.8V

4 /A% B A T S | R

L 2R 2R 2R 2R 2% 28 2% 2K 2% 2% 2% 2R 2K 2R 2R 2

1.3. CPU %5

Kb T TR

Pt 87 ME IR S

KEBSER R AT BRI 54

AR P R HE AR HR BT IR IR

B A7 IS R B e A R] e S bR 2, FH 0 A7 it 2 R AT 24 ()32 - B A5E o A B 45 41 (index pointer)
10 ik PL K A7 fifi il = 5] AR A7

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

1.4. #HEER

PTB132SX/PTB132BSX-U06: SOT23-6 (60mil);
PTB132SX/PTB132BSX-S08: SOP8 (150mil);
PTB132SX/PTB132BSX-M10: MSOP10 (118mil);
PTB132SX/PTB132BSX-4N10: DFN3*3-10P (0.5pitch);
PTB132SX/PTB132BSX-S14: SOP14 (150mil);
PTB132SX/PTB132BSX-S16A: SOP16A (150mil);
PTB132SX/PTB132BSX-S16B: SOP16B (150mil);
PTB132SX/PTB132BSX-2J16A: QFN4*4-16P (0.65pitch);
PTB132SX/PTB132BSX-1J16A: QFN3*3-16P (0.5pitch)

L 2R 2K 2K 2K 2R 2R 2R 2R )
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PTB132SX/PTB132BSX
8 fr OTP B LA 12 Air ADC

2. RGMRIRMITHER

PTB132SX/PTB132BSX #HJl& ki ADC, ELFRAM, LLOTP N A CMOS 8-bit flAbHEES -
‘BigH RISC HIZH I BT A (45 4 28 I PAT B IER 2 — ML W, RE DS54 HEPANE L A M.

PTB132SX/PTB132BSX /& 2KW OTP FEf@fiffiastl [z 128 AT lafr it as, A 21X 12 J#iE 12 £z

P ADC, Horh—/MliE 2 A band-gap 2% HEL 0.25*Vpp. PTB132SX/PTB132BSX [A]if #2t 6 Mgt
AN 16 A AR s » P 8 ir PWM 588 A1 3 4 11 £ PWM 458,

N A

oxa
MR

thr B Exdel 3%

ZEKW ROM <:::‘).

16-fir o288

00

S 0S80 [ELLSIU|

sng [Rlayduad [eLa|

12-fLADC

Band-gap @

g-bit
it S8 PWM
%2

= P it <> razw

LVR

il <>

11-bit
PWM 2258
=3

Hogr 88

mEEE <>

V V
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PTB132SX/PTB132BSX

8 fir OTP B4 & FHlHF 12 £ ADC

3. SIHThEE U

VDD/AVDD

PA5/PRSTB/PG2PWM

PB7/AD7/CIN5-ITM3PWM/PG1PWM

PB4/AD4/TW2PWM/PGOPWM

PB5/AD5/INTOA/ TM3PWM/PGOPWM

PB6/AD6/CIN4-/TW3PWM/PG1PWM

[T

e

[
N

]l EL 1] ] ]l e

[y
=

GND/AGND

PAO/AD10/CO/INTO/PGOPWM

PA4/AD9/CIN+/CIN-/INTIA/PG1PWM

PA3/AD8/CINO-TW2PWM/PG2PWM

PB3/AD3/PG2PWM

PB1/AD1/Vref

PBO/ADO/INT1

PB2/AD2/TM2PWM/PG2PWM

PTB132SX/PTB132BSX-S16A (SOP16A-150mil)

@
z
g
>
@)
z
o

PA7/X1

PAG6/X2

PA5/PRSTB/PG2PWM
PB7/AD7/CIN5-TM3PWM/PG1PWM
PB4/AD4/TW2PWM/PGOPWM
PB5/AD5/INTOA/TM3PWM/PGOPWM

PB6/AD6/CIN4-/TW3PWM/PG1PWM

1

HEFLF

e

=
I B ($20 B (o2}

w

] el LB B E

VDD/AVDD
PAO/AD10/CO/INTO/PGOPWM
PA4/ADY/CIN+/CIN-/INT1A/PG1PWM
PA3/ADS/CINO-/ TW2PWM/PG2PWM
PB3/AD3/PG2PWM

PB1/AD1/Vref

PBO/ADO/INTL

PB2/AD2/TM2PWM/PG2PWM

PTB132SX/PTB132BSX-S16B (SOP16B-150mil)

VDD/AVDD
PA7/X1

PAG/X2

PA5/PRSTB/PG2PWM

PB7/AD7/CIN5-[TM3PWM/PG1PWM

PB4/AD4/TW2PWM/PGOPWM

PB5/AD5/INTOA/TM3PWM/PGOPWM

FLEL L

e

=l |-
w B

[y
N

] L] Il E B

GND/AGND

PAO/AD10/CO/INTO/PGOPWM

PA4/AD9/CIN+/CIN-/INT1IA/PG1PWM

PA3/ADS8/CINO-/TW2PWM/PG2PWM

PB3/AD3/PG2PWM

PB1/AD1/Vref

PBO/ADO/INT1

PTB132SX/PTB132BSX-S14 (SOP14-150mil)

www.puolop.com

-11-

2018-11-28



PTB132SX/PTB132BSX
8 fir OTP B LA 12 fir ADC

E PA4/AD9/CIN+/CIN-/INT1A/PG1PWM
E PA3/AD8/CINO-/TW2PWM/PG2PWM

E PAO/AD10/CO/INTO/PGOPWM

[a)]

P4

U]

<

[a)]

=z

o

@ L9

VDD/AVDD [T] [£2| PB3/AD3/PG2PWM
PA7/X1|2] [fz]PBL/ADLIVIES
PA6/X2 3] [fo]PBO/ADO/NTL
PA5/PRSTB/PG2PWM [4] [=]PB2/AD2ITM2PWM/PG2PWM

PB7/AD7/CIN5-/TM3PWM/PG1PWM E'

PB4/AD4/TW2PWM/PGOPWM E'
PB5/AD5/INTOA/TM3PWM/PGOPWM E'
PB6/AD6/CIN4-[TW3PWM/PG1PWM El

PTB132SX/PTB132BSX-2J16A(QFN4*4-16P-0.65pitch)
PTB132SX/PTB132BSX-1J16A(QFN3*3-16P-0.5pitch)

GND/AGND

VDD/AVDD |I () U
PAB/X2 |z

PA5/RSTB/PG2PWM | 3

PAO/AD10/CO/INTO/PGOPWM
PA4/AD9/CIN+/CIN-/INTIA/PG1PWM
PB7/AD7/CIN5-/TM3PWM/PG1PWM | 4 PA3/AD8/CINO-TW2PWM/PG2PWM

PB1/AD1/Vref

o] b =] =] ]

PB4/ADA/TW2PWM/PGOPWM | 5

PTB132SX/PTB132BSX-M10 (MSOP10-118mil)

VDD/AVDD % [0l GND/AGND
PA6/X2 [2] [=]PA0/AD10/CO/INTO/PGOPWM
PA5/PRSTB/PG2PWM El [] PA4/ADY/CIN+/CIN-/INTLA/PG1PWM
PB7/AD7/CIN5-/TM3PWM/PG1PWM [4] [Z] PA3/ADS/CINO-ITW2PWM/PG2PWM
PB4/AD4/TW2PWM/PGOPWM | 5] [e]PB1/AD1/Vref

PTB132SX/PTB132BSX-4N10 (DFN3*3-10P-0.5pitch)

www.puolop.com 201811-28
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PTB132SX/PTB132BSX
8 fir OTP BB Ml 12 fif ADC

vDD/AVDD []@ 8] GND/AGND
PAB/X2 [7] PA4/AD9/CIN+/CIN-/INTIA/PGLPWM
PAS/PRSTB/PG2PWM [€] PA3/ADS/CINO-/TW2PWM/PG2PWM
PB7/AD7/CIN5-/TM3PWM/PGLPWM [5] PBL/ADL/Vref

PTB132SX/PTB132BSX-S08 (SOP8-150mil)

PA4/AD9/CIN+/CIN—/INT1A/PGlPWMI 1 6 IPA3/AD8/CINO-/TW2PWM/PG2PWM
GND/AGNDI 2 5 IVDD/AVDD
PA6/X2I 3 4 I PA5/PRSTB/PG2PWM

PTB132SX/PTB132BSX-U06 (SOT23-6 60mil)

5| R
Pin Type &
SR Buffer Type b
W65 AT AR A
o (1) wmH AAL7 > FErgmAE e NS, 59 BRI R
PA7 / <1/ (2) AN AR, 1B X1 5.
X1 CMOS R AR AR R T RER , AR IR IR, 1E ] padier FAEAL 7 G AR
Die. XA 5| JmT DL e e R AR e i RGN ThRE: (a2, 471748 padier 2 7 470"
I, MR e R AT
W65 AT AR A
o (1) wmH AL 6, FErgmfE e A, 59 BRI
PA6 / -y (2) AN AR, 1B X2 511, ‘
X2 CMOS SR AR AR I T RER , AR IR IR, TE ] padier FFAEAL 6 G A
Thig, XASGIHAT LB e 7E BER e B R I ThRE s (HJ2, %4748 padier £ 6 2470
I, MR e AT
eS| R BAF A
(1) s AR5, Bb5I AT LsE M BTt Copen drain) , 55 B HE AR,
PA5 / IO (OD) | (2) T#fE AL,
PRSTB/ ST/ (3) 11 iz PWM A ids PWMG2 (1% H -
PG2PWM CMOS TR S BT fr FBH 31X AN 5| AT DAk e 7R BERR A R R A ) DR s (H2,
M EF A4y padier £i2 5 N"0"R, MLEEThRERAME OGN b, kG| EHEE BRI,
STRERPITIRAE I RS, 16 58 33Q M.

www.puolop.com 2018-11-28
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PTB132SX/PTB132BSX

8 L OTP BUHL FHlHF 12 A2 ADC

IR &
5| 2 FR W R
S| AT DU AE |
(1) ull AL 4, FFATgRFETRE NS, 55 Fh iR
PA4 / (2) ADC 4l NIEIE 9 .
AD9 / (3) EhERER I IEf AR
CIN+ / 'O | @y e S AR 1,
CINL- / ST (5) Shasei a8 LA & T AJE AR e R L« e %547 52 T LA B THI A Wi ong
CMOS / " .
INT1A/ Analog Eiqﬂﬁﬂﬁ%wﬁﬂéo
PG1PWM (6) 11 £z PWM A pii 28 PWMGT %t o
2 LS N T RERS s NI TREIR, 5 padier FAFARAL 4 S BN ThEE.
XA G BHIT L e 7R REAR e i R I Th RS (HAE, %4748 padier fif 4 7071, M
BRI RE 2 4 R AT
S| AT DU AE |
(1) unll AL 3, FFATgRAFRTE NN, 55 Fh B
PA3 / o (2) ADC f54bl \ il 14 8.
AD8/ (3) Ebfss o It
CINO- / C;gg/ M)TW?QE@MNMﬁML
TM2PWM / Analog (5) 11 £z PWM 2% PWMG2 % o
PG2PWM 2 LS N T RERS . iR E IR, 5 padier FAFARAL 3 SR B N ThEE.
XA G BHIT L e TEREAR e i R I Th RS (HAE, %4788 padier fi 3 70", M
B IhRE 2 4 R A
5| AT DL AE |
PAO / o (1) w1 AL O, FErgmfE e M s, 55 Eh R,
AD10/ <7/ (2) ADC 4l N id@iE 10.
co/ CMOS / (3) HhEadh .
PGOPWM / Analog (4) 11 £z PWM £ flds PWMGO B4
INTO (5) AMEBHWIIR O, b ThHUFN T B AT ik & T
padier ZFAE2SMAL 0 AT LAY N 0" 152 FH M AR Hh e i 28 5 1K) Th R
S| AT DU AE |
(1) ull BAL 7, JFrIgmARi e NN, 55 Fh iR
PB7/ o (2) ADC 4l NifIE 7.
AD7/ (3) bR NI 5.
CIN5- / C;gg/ M)TW?BE@MNMﬁML
TM3PWM / Analog (5) 11 K2 PWM 238 PWMGL % o
PG1PWM 2 HES A N D RE , i DI R, 15 pbdier FFAE AL 7 5% LB A A\ D g

XA 51 RATRT DAL RE A I M e AR ST 1) 2 i 5
R Dy e % AT o

B2, M7F7E4% pbdier 7 7 4707, me

www.puolop.com
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PTB132SX/PTB132BSX

8 fir OTP R HlH 12 A2 ADC

IR &
5 2 FK s iR
eS| AT BAF A
(1) ¥ BAL6, FEnlgmPtie MBS, 95 R mBHRAE .
PB6 / o (2) ADC EiHllim \IEIE 6.
ADG / (3) L ER M ANIE 4.
ST/ . ”
CIN4-/ CMOS / (4) Timer3 ) PWM i o
TM3PWM / Analog (5) 11 fiz PWM Elids PWMGL B
PG1PWM 2B A DhRE , DI R R, 1 H pbdier 7517 de Az 6 S I A A DI fE -
XA G AT DL e 7R BEAR e R D RE: (H2, 43474 pbdier £ 6 A"0"KF, M
TR ) BE S B G AT
W5 AT AR A
(1) wiH BALS, FHrlgmfe e A ASHH, 55 Eh AR,
PB5 / (2) ADC H#l4 \iHIE 5.
(o) .
AD5 / T/ (3) Timer3 {1 PWM #ith
TM3PWM / CMOS / (4) 11 £z PWM s PWMGO H)%ir i
PGOPWM / Analog (5) AMEHIBIYR OA, b FHVRFN T BV mT fid i A T
INTOA 2 A DI RERS, DA R LR, 15 A pbdier S A7 A6 5 G AT A T g -
XA 5] AT DL E 7 BEAR R R A ThRE s (H2, 43474 pbdier £ 5 A"0"R, M
P ) RE 72 B < AT
eS| AT BAF A
(1) #iH BAL4, FEnlgmPEie NS, 95 ERBHRAE .
PB4 / 10 (2) ADC Bl \IEIE 4.
AD4 / ST/ (3) Timer2 f¥] PWM #iiih
TM2PWM/ | CMOS/ | (4) 11 17 PWM 4 2% PWMGO %t .
PGOPWM Analog A A\ D ReRT, kIR FL, 76 pbdier TFAEER AL 4 XA H BT A DIRE -
XA 5] AT DL E 7 BEAR e R R AT RE s (H2, 43 A74s pbdier £ 4 470K, M
P D)) e 2 B < AT
eS| AT AR A
o (1) wwH B AL 3, Hrlgmie e A S, 55 Eh i AR
PB3/ ST/ (2) ADC ##l4m \iHIE 3.
AD3/ CMOS / (3) 11 iz PWM At #s PWMG2 Hfin it ‘
PG2PWM Analog A A DR, kIR F, 76 pbdier FFAEER AL 3 XA H BT A DIRE -
XA 5 AT DL e 7 BEAR e R R A ThRE s (H2, 43474 pbdier £ 3 A"0"K, M
P )y e 72 B < AT
w65 AT AR A
(1) wH B AL 2, FHrlgmfE e A ASHH, 55 Eh i BRRI .
PB2/ 10 (2) ADC H#l N\ IHIE 2.,
AD2/ ST/ (3) Timer2 ffj PWM #ith
TM2PWM/ | CMOS/ | (4) 1147 PWM 4 1igs PWMG2 %t
PG2PWM Analog 2 S N DI RERT » ik F R, 15 pbdier wF f7as (i 2 SR P T 4 A\ ZhiE -

RZASG AT ABEE AEHE IR T e R SR DI RE s (HOE, Arfras pbdier 7 2 470", Mk
PR DI REE O TN -

WwWw.puolop.com
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PTB132SX/PTB132BSX
8 fr OTP B LA 12 fr ADC

SRR &

5| 2 FR s iR
eS| R BAF A
o (1) @i BAL L, FEnldmPEi e A, 95 R EBHRAE .

PB1/ ST/ (2) ADC Bl A\ IEIE 1.

AD1/ CMOS / (3) ADC [HAMIBZH i . \ ‘

Vref Analog 2 A AU\ D R, vk I HIAL, 1 pbdier FRA798 AL 1 % A 4 A\ ThRg
XA G AT DL e 7 BEAR e RGN D REs H2, 4374 pbdier fi7 1 470", M
TR ) RE S B G AT

S 1RART DA«
(1) ¥ B AL 0, JEAIgMAEBIE AN BT, 59 L4y A A

PBO/ S"T’/ (2) ADC [y it A S 0.

ADO / CMOS / (3) AMEHWIR 1. @ AFAARANE, M B%i%%ﬂﬂu)ﬂﬂ%‘ﬂ@&fﬂfﬁ%ﬂ?o

INT1 Analog I A\ D ReRS, i bR B, 1B pbdier ZFFEE8AL 0 JCH H AT Hi AN T fg .
XA BEaT DA S A BEAR A e B R G ThRE . 1X AN 5] BT DA S 7 AR R R R S
Ihies {HiE, H25(75% podier 7 0 A0, MelEIhfAE 4 <M K.
VDD: #7IEHJE

VDD / VDD/ AVDD: Y IE FJE

AVDD AVDD VDD 2 IC HLJ&, 1] AVDD & ADC % H HLil§ . 7E IC 43, AVDD 5 VDD %7 —jtZ(double
bonding), T4MEAHE G|
GND: %4 s

GND/ GND / AGND: 4671 FL R

AGND AGND GND #& IC #:Hb 5| B, 1fi AGND J& ADC 235 jil. 7E IC N8, AGND 5 GND &E7E

—jit&(double bonding), T4 A F S
W 10: N ST iR %4 ; Analog: B AGI; CMOS: CMOS HiJEIEHEf:

www.puolop.com 2018-11-28
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 i ADC

4. SRS
4.1 ERIHASHE

T B R RIS SN, BT Ta=-20°C ~ 75°C, Vpp=5.0V, fsys=2MHz Z %1 315,

5 iR B/AME | BRUE | BKME | B %AE(Ta=25°C)
Vpp | LYEHE 2.2 5.0 5.5 Vo |[* ZRT LVR A%
LVR% |LVR #& -5 5 %
RGP (CLK)* =
IHRC/2 0 8M Vpp = 3.5V
fsys IHRC/4 0 aM Hz |Vpp = 2.5V
IHRC/8 0 2M Vpp = 2.2V
ILRC 55K Vpp =5.0V
. 1 mA |fsys=IHRC/16=1MIPS@5.0V
lop | TR 15 uA fzz:ILRC=55kHz@3.3V
| P B0 FLA 1 UA |fsys= OHz, Vpp =5.0V
i (f#i ] stopsys #r4) 0.6 UA |fsys= OHZ, Vpp =3.3V
e A HAE T IR 5 UA Vpp =5.0V; fsys= ILRC
({§i | stopexe fir4) IUAEFH ILRC #5550
Vi |G g 8; xzz v Pﬁ‘}; o
N 0.8 Vpp Voo PA5
Vi AR 0.7 Vpp Vpp v Hih 10 O
1O % tH #E HL IR
PA5 23
PAO, PA3, PA4 20
lo.  |PA6, PA7, PBO, PB1, PB3 PB2, 13 mA |Vpp=5.0V, Vo, =0.5V
PB5, PB6 13
PB4, PB7 (IEH#HiH) 40
PB4, PB7 (k%) 20
1O % Hi 3Rz HEL A
PA5 0
lon | PB4, PB7 CIE#HiH) -20 mMA  |Vpp=5.0V, Vou=4.5V
PB4, PB7 (fik#ii) -10
HAth 10 -10
Vin HINHE -0.3 Vpp +0.3 \Y
g ey | 31 BEVARI N L 1 mA | Vpp +0.32V, = -0.3
100 Vpp =5.0V
Rey | LhiHFH 200 KQ |Vpp=3.3V
450 Vpp =2.2V
Vee  |Band-gap % Hi )% 1.145* | 1.20* | 1.255* | V \;Dgogifa\i;oié’v
15.76* 16* 16.24* 25°C, Vpp =2.2V~5.5V
fire | REHEJS IHRC S * 15 20" 16+ 16.80¢ | MHZ VED :2.2v~o5.5v,
0°C<Ta<70°C*
tnr | PR 30 ns |Vpp=5.0V

www.puolop.com 2018-11-28
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PTB132SX/PTB132BSX

8 fir OTP B & F#HlH 12 fi2 ADC

i) iR B/AME | BAEE BAE | BAL %1 (Ta=25°C)
VADC ADC m‘:l:ﬁz EEE 22 VDD V
VAD AD %)\ EEE 0 VDD \Y
ADrs |ADC 7#i% 12 bit
o . 0.9 @5V
ADcs |ADC JHFEHTR 0.8 mA @3V
ADclk |ADC 4 & # 2 us |2.2v~5.5V
ADC #:4fi [A]
taocony | (T apeLk A& 3% 5 AD iy o & 31 16 Tapcwk | 12 73 H3
AD DNL |ADC fizrar& it +2% LSB
AD INL |ADC FR4yrdF&it +4* LSB
ADos |ADC ki HiJE* 2 mV | @ Vpp =3V
ADC Z7% = H Ik
v 4v 3.90 4 4.10 @ Vor =5V, 25°C
REFH 3V 2.93 3 3.07 po
2V 1.95 2 2.05
Vpr | BdiA7 i 2 B0 s R A7 e TR * 1.5 V| U
8k misc[1:0]=00 CERIN)
) . X 16k misc[1:0]=01
twor | & [ ISR S i (] -
64k misc[1:0]=10
Tire .
256k misc[1:0]=11
t DORIRER 17 i Tire 72 ILRC 2 JE #1
M E e 3000 R = "
t RGP [E] CGEHSD 60 ms |Vpp =5V
P RGTHUN I (i) 600 us | Vpp =5V
trsT 9#%5’&?%@*%}% 120 us @ Vpp =5V
CPos | Lb#s 7 & H R > +10 +20 mvV
CPcm | b a8 JLAam A\ * 0 Vpp-l5 | V
CPspt | LLAE 28 M SN 7] ** 100 500 ns | EFHEEHT BT AH R
CPmc | bhse# st = ot By 75 I A e i TR 2.5 7.5 us
CPcs | LLEXASHIMTHAE 20 UA |Vpp=3.3V
* XSRS, FEAREN AR .
4.2. #xtBKMETEE
O  HUHHLIE .., 2.2V ~ 5.5V
®  HIAHE......coiie i, =03V ~ Vpp + 0.3V
O TR e -20°C ~ 70°C
@ T 150°C
@ EBI -50°C ~ 125°C

www.puolop.com
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PTB132SX/PTB132BSX

8 it OTP BB /il 12 £z ADC

4.3.ILRC iz 5 VDD <& Hi £ &l

Avg. ILRC Freq. (KHz)

56
54
52
50
48
46
44

ILRC Frequency vs. VDD

/ ——Avg.

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

4.4. IHRC MiZR 5 VDD XA MLZ&E (BRHEZ 16MHz)

Avg. Deviation (%)

© o o
N © N

S
ioN

o O
© o

L 4
N O

IHRC Frequency Deviation vs. VDD

)__._‘.__._4—0—-0—0—0—0—0—0—-.

g ——Avg.

20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)

www.puolop.com
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PTB132SX/PTB132BSX

8 fir OTP B F L 12 £ ADC

4.5 ILRC MR S5EEXRAMLHE

ILRC(KHz)

ILRC Drift

65

60

55

20

— —#=VDD=4.0V

——VDD=5.0V

VDD=3.3V
VDD=2.5V

——VDD=2.0V

45

40

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

Temperature (degree C)

4.6. IHRC MR SEFRAMAEHE RHR 16MHz)

Drift (%)

IHRC Drift

——

e

Pl

g
e —~—VDD=50V |
o —=\VDD=40V | |
P VDD=33V | |
. VDD=25V | |

7//_:/ / —VDD=20V | |

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

Temperature (degree C)

www.puolop.com
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PTB132SX/PTB132BSX

8 fir OTP BB il 12 fi2 ADC

4.7. TAEHE vs. VDD 5R4i4F = ILRC/n SRR 2K
I 2%
JaH: ILRC, Band-gap, LVR ; £/ IHRC, EOSC, T16, TM2, TM3, ADC %kt ;
IO 5l : PA0:0.5Hz ¥irth U)#e HE gk, HARBIAL: AN HEATFES.

ILRC/n vs. VDD
~ 40
<
o)
s T —=— |LRC/1
© 5 ——ILRC/4 |
ILRC/16
10
0
2 2.5 3 35 4 45 5 55

VDD (V)

4.8. TAEHH vs. VDD 5 R4 4F = IHRC/n SRR LR E

D25

JEH: Band-gap, LVR, IHRC; f£H: ILRC, EOSC, LVR, T16, TM2, TM3, ADC %k ;

IO 5I#: PA0:0.5Hz it Ui HIE ik, FABMISL: A HATEZ.

IHRC/n vs. VDD

—e—HRC/2 _»

1.6 —e—HRC/4 /
1.4 —=—HRC/8 /
1.2 IHRC/16 /

IHRC/32
—*%—IHRC/64

Current (mA)
o
o

2 25 3 3.5 4 4.5 5 5.5
VDD (V)

Www.puolop.com
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PTB132SX/PTB132BSX

8 fir OTP B & F L 12 £ ADC

4.9. TYEHH vs. VDD 5 R4 8 = 4MHz EOSC / n R R £ &

TR 25 A -

JaH: EOSC, MISC.6 =1, Band-gap, LVR ; £H: IHRC, ILRC, T16, TM2, TM3, ADC 5t ;
1O 5fl: PA0:0.5Hz iyt U4 HIG 1%k, FABBIHL: fa N\ HAFRZS .

Current (mA)

EOSC(4MHz)/n vs. VDD

|| —e—Eosc2 - 4

—=— EOSC/1 A

25 3 3.5 4 4.5 5 5.5
VDD (V)

4.10. TAEHR vs.VDD 5R Gl 8 = 32KHz EOSC / n k& &R K&

AR ZFAF -

JaH: EOSC, MISC.6 = 1. Band-gap, LVR ; &: IHRC, ILRC, T16, TM2, TM3, ADC &5k ;

10 51f: PA0:0.5Hz it V1 LG 6, BLARBIAL: A AR,

Current (uA)

70
65
60
55

25

EOSC(32KHz)/n vs. VDD

—8—EOSC/1
—— EOSC/2
EOSC/4

\
N

25 3 3.5 4 45 5 55
VDD (V)

www.puolop.com
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PTB132SX/PTB132BSX

8 fir OTP BB il 12 £z ADC

4.11. TAEH vs. VDD 5 R4 4F = 1IMHz EOSC / n

TR 25 A -

JaH: EOSC, MISC.6 = 1, Band-gap, LVR ; {=H:

IO 5Ifl: PAO:0.5Hz #ith Ul H L sk, HAWBEAL: AN HAFS.

IHRC, ILRC, T16, TM2, TM3, ADC Z& itk ;

1.2

0.8

0.6

Current (mA)

0.4

0.2

EOSC(1MHz)/n vs. VDD

—#— EOSC/1 P
—e— EOSC2 o4
EOSC/4 /
- EOSC/8 _
=
r/‘

2.5 3 3.5 4 4.5 5 5.5
VDD (V)

4.12. 10 5| jikar i A B3 B (lon) SV R IR (1o ) B 22

40
35
30
25
20

loH (MA)

15

10

loH vs. VDD (Strong)

—e—PB4/PB7 /0
Others /
—%—PA5 /
/
/
/
% 3¢ 3¢ 3¢ 3¢ 3¢ 3¢
2.0 25 3.0 35 4.0 4.5 5.0 5.5
VDD (V)

www.puolop.com
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PTB132SX/PTB132BSX
8 it OTP BB F Ml 12 fif ADC

loL vs. VDD (Strong)

45
s || —+—PB4PBY 4
—=—PA6/PA7/PB0O/PB1/PB3 /
35 | Others /
—%—PA5
30 /
%E:\ 25 /
5 20 /
15 / o —
10 = /
L
5 *;’/
0 |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VDD (V)
loH vs. VDD (Normal)
16 /l
14 —a—other 10 /
12 —+—PA5 /
~ 10 /
E
I /
2 6 /
4
2
0

VDD (V)

www.puolop.com 2018-11-28
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PTB132SX/PTB132BSX

8 fir OTP BB Hl7 12 it ADC
loL vs. VDD (Normal)
25 —e— PB4/PB7
—m— PAG/PAT7/PBO/PB1/PB3
20 H Others
—k— PAS
—~ 15
é //(
-

2.0 3.0 40 5.0
VDD (V)
4.13. 10 5| ¥ N\ B MR R E B B (Vin/Vi ) BT B
Vih, Vilvs. VDD
4.0
35 —e—Vih PA5 __*
' —=-Vil PA5 /
3.0 Vil Others
> 25 —— Vih Others / ]
= 20
= ///// |
£ 15 | V
= 3 /.__,/l—/i
1.0 .’/'//_'/./ =
05
0-0 | | | | | |
2.0 25 3.0 35 4.0 45 5.0 55

VDD (V)

www.puolop.com

-25-

2018-11-28



PTB132SX/PTB132BSX
8 i OTP B LA 12 i ADC

4.14. 10 5| _Ehr BRT H R

Pull High Resistor

700
600 —+e—other |O
500 —m—PAS5
£ AN
S 400
< N
E 300
3 200
o
100
D I l l
2.0 3.0 4.0 50

VDD (V)

4.15. 48 s A 3 LR ST FE PR

stopsys power down current vs. VDD

1.0
0.9
0.8 —e—stopsys
0.7
06
0.5
04
0.3
0.2
0.1

Current (UA)

20 25 30 35 40 45 50 55

VDD (V)

www.puolop.com 2018-11-28
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PTB132SX/PTB132BSX
8 fir OTP BRI Ml 12 fif ADC

stopexe power save current vs. VDD

3.5

3.0

25 —e—stopexe
S 20 A
5 15 "
8 10 //

05 9

00 1 1 1 1 1 1

2.0 2.5 3.0 35 40 45 5.0 5.5
VDD (V)

4.16. FFHLEFFE
UDEJ— VDD - WVVV LR Jevel
"&" ! PU LY
POR i ' LVR |
WTER r WiTER | Bl
AT LVRAE B & 4o 8l 5 A2 FF AL
VDD VDD
tSBP '

Tir::?:)ut -l‘—' Reset# ﬂm
hWAEE E '_ it R i Lse |_
&1 B 5 AT Reset#5| Bl & A7 FF AL

www.puolop.com 201811-28
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PTB132SX/PTB132BSX

8 fir OTP B F L 12 £ ADC

5. ThEemtiR

5.1. OTP BF1EME%E

OTP (- IRMERSiFE) FEFF A7t as FORAF U BT IFE P 4R 2

OTP /7 Arilias il LA A7 Kt , 2. Bl

FRAIFUE N D, BALZ )5, FPPO H4aH Ly 0x000 R &% 24/, FEEM 0x001 Huhk 184G, 44T GOTO
FPPAO iEA). FIIAHZ 0x010. OTP fEFrfifitissfic /o 16 MM 8] 2R A KRG A, W: R, F3)
5% PTB132SX/PTB132BSXOTP & 1A s B 8N 2K X 1447, R 1 s . OTPT7fi 28 M bl “OX7E8 ~OX7FF”

RS, M“Ox002 ~ OxO0F"F1“0X011~0x7E 7" Hhhk 4% [a] 2 FH L 8 23 1] .

Hoht ThRe
0x000 E Nl

0x001 GOTO FPPAO ¥4
0x002 AP REFX

Ox00F AP REFX

0x010 oL TN EE R
0x011 H PR X

OX7E7 H PR X

Ox7E8 A H

OX7FF RGAHH

R 1 B EEH

5.2. FFHLRFE

ML, POR (EAEA) JEHTHE A PTB132SX/PTB132BSX ; ML A 1] DL Ik 126 17 15 B A 1F 5 L
o PETTHL, PREIFHLN RN 45 4> ILRC I8hEHE, 15 JFLNTR A 3000 4™ ILRC, P AEERIN, Titik

PRI AL 3 A e O b s R R IS ARSE , TPLIN P i 1 R, Hor tegp A2 TTAHLIN T8

B1. EEENNF
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PTB132SX/PTB132BSX
8 fir OTP E & - HlAF 12 fif ADC

5.3. HIEFMESR - SRAM

BAaAAH T Lo B AR B T AR R A, Bl A7k 85 00 T DB R A7 BOS AR Bl 1841, LR HE
Hefifiti s o

HERGE AEBE At A S, HEARIR BT € SUAEHERR TGS A fF 2, HIP TR PN AT 38 SOfERRIRE, HERRAF
fili g X HEAR RS R AR RAE I, F AT A& R B AR

W FIEAEE 2T 5, B iGas ol U AAESE 4 51 R M E S otk . BT A B A7 it 25 78 mT DA 24/ W)
BEF, XXHTREAF TR 2 2 A0 2 RyEFIA R . T2 96 % =& 8 i, PTB132SX/PTB132BSX HIFTH 128 7
W1 BB A7 2 A8 mT DU FH 18] 2 A7 B 3 2B A7 HL

5.4. ywTas A BF

PTB132SX/PTB132BSX i 3 M #s % : STk %5(EOSC), WmE M RC Jk¥%25(IHRC) FlNHS
AR 22 (ILRC), X 3 MEF AL HliEd 17 %% eoscr.7, clkmd.4 Al clkmd.2 K5 s A . {6 &)
PLEBAFRIMIRG S E N RGN B, R AT U B B clkmd 2577 2% 513 2 A [R] il N R

G A 2 FEH
EOSC eoscr.7
IHRC clkmd.4
ILRC clkmd.2

R 2: 3IRYG & B

5.4.1. BB RC =% a8/ N EEM RC k%2

FFHLE, IHRC #1 ILRC R 8 H3N B K. IHRC MMFALENT ihrer FFAA8HE, @HRUHED] 16MHz.
B G IR ZE 8 H1E 1%L, 2R, IHRC SRS RN IR R TAERE =4, E4iES% IHRC 5
Vop MR o< R 2R 1K .

ILRC AR S PR A 7 T2, A A P 08 Pl P R P2 PR 22 5 T 7 ZE A% . 1525 ELU A ~URR PR MR Bt . il
ANEE S A EOR RS HER PP (07 i

5.4.2. B Rt

PR A GRS, IHRC Si# A band-gap 2% MUK &AW REff A 7], PTB132SX/PTB132BSX 21t IHRC
PR AER T FRax Le 22 5, BeUE D) Re T ARG A P AR PP s B m ik, [RIBTIX AN 22 H AR - AR 7 LT, AL
HEAr 200 Fios

ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Vpp=(p3)V;
Where, p1=2, 4, 8, 16, 32; FJLULRHBEASFH ) RGER 4
p2=14 ~ 18; FLARHES 7 BIAF A, 16MHz &l A ik %
p3=2.5 ~ 5.5;F AFEA A (1) TAE R MR HESI
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PTB132SX/PTB132BSX

8 i OTP B4 H F L 12 f2 ADC

5.4.3. IHRC SRR HERN RS 4h
R P IFRER T, IHRC SRR RGN B IR IR 3 AR

SYSCLK CLKMD IHRCR iR
o Set IHRC /2 =34h (IHRC / 2) AR IHRC #1f#| 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) HRHE IHRC K:#E#| 16MHz, CLK=4MHz (IHRC/4)
o Set IHRC /8 =3Ch (IHRC / 8) AR IHRC #1fE#] 16MHz, CLK=2MHz (IHRC/8)
o SetIHRC/16 | =1Ch (IHRC /16) HRHE IHRC K:#E#| 16MHz, CLK=1MHz (IHRC/16)
o Set IHRC / 32 =7Ch (IHRC / 32) AR IHRC #:##| 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC/ 1) HRHE IHRC Ki#E#| 16MHz, CLK=ILRC
o Disable ANz W& IHRC Ak, CLK A3

# 3: IHRC #54 HE 1k 177

B, ADJUST_IC &G 4484, UMERSGIHUGERER E RS, IHRC SR EENAELE R OTP 2
AR B E AT — IR, R EASEEPAT T R R T AERERAELT, PTB132SX/PTB132
BSX M RGURSTEFN G ESAF . LLR PR AARNFERETFYLE, PTB132SX/PTB132BSX $ ATt fir 4 Ja RS o

(1) .ADJUST_IC

L 4
*

SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
FHLE » CLKMD = 0x34:

& EI Vit =, ILRC SR, PAS5 5|2 AR .

(2) .ADJUST_IC

*
*

SYSCLK=IHRC/4 > IHRC=16MHz > Vpp=3.3V
FHLE » CLKMD = 0x14:

& EIViHE#=H, ILRC JEH, PAS5 5l AR .

(3) .ADJUST_IC

*
*

SYSCLK=IHRC/8 > IHRC=16MHz > Vpp=2.5V
FHLJE » CLKMD = 0x3C:

& EHIViHE#=H, ILRC JEH, PAS5 5l AR .

(4) .ADJUST_IC

*
*

SYSCLK=IHRC/16 > IHRC=16MHz > Vpp=2.5V
FHLE » CLKMD = 0x1C:

& EIViHE#=H, ILRC JEH, PAS5 5l AR .

(5) .ADJUST_IC

L 4
*

SYSCLK=IHRC/32 > IHRC=16MHz > Vpp=5V
FHLE » CLKMD = 0x7C:

& EIViHE#=H, ILRC SR, PAS5 5l AR .

IHRC #iZAE Vpp=5V KK #EF] 16MHz, 3 H IHRC #EH 2 5 HI.
A4 b= IHRC/2 = 8MHz

IHRC #iZ1E Vpp=3.3V I K #EF| 16MHz, I H IHRC #iH2 5 .
A4 eh= IHRC/4 = AMHz

IHRC #Z1E Vpp=2.5V B K #EF| 16MHz, I H IHRC #iH2 5 .
A4 eh= IHRC/8 = 2MHz

IHRC #ZLE Vpp=2.5V B K #EF| 16MHz, I H IHRC 2 5 .
A4 eh= IHRC/16 = 1MHz

IHRC #ZAE Vpp=5V I #ES] 16MHz, 3 H IHRC #iH 2 5 .
A4 2= IHRC/32 = 500kHz
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PTB132SX/PTB132BSX
8 fir OTP BB FrHlHT 12 fif ADC

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

JFHLJE > CLKMD = OXE4:
& IHRC JiZEAE Vpp=5V I HER] 16MHz, 3 H IHRC R 212 .

& ARG =ILRC
& AT E#EREH, ILRC JEH, PAS 5|2 AR .

(7) .ADJUST_IC DISABLE
FHUE » CLKMD ZF 788 A A (BATMZhE) -
& |HRC %&EKHEH H IHRC #iHt 2 Boot-up_Time e /d A EH R .
& ZREGHiF=ILRC 5 IHRC/64 (H Boot-up_Time #5E)
& EIVMiTE#EREH, ILRC JBH, PAS5 5|2 A .

5.4.4. A5 AR IR 7
R Ad AR %, XL R X2 2 6] 75 B AR AN RS, .2 B N ERE N R, S AR B TAE
PR O] LA 32KHz 3 4MHz, #id AMHz AR,

EoscRis:s) RRIFHE

EOSCR.7 B RitiRHSE

-

PATX1

L

) E
PAG/X2
c2 y

B HRATEh=EQSC

O0—

CIMC2ZHERE BAT REFATHAE

2: dPRRG A R

RN TR LR IEZEE Y, B VB, SNSRI C1 Ml C2 FHFEMABAEME, R,
PTB132SX/PTB132BSX [1]77 7 #+ eoscr (0x0a) tH75 EMMSHILIL . 1748 eoscr fiL 7 FIK )8 H AR 4%
271728 eoscr.fi 6 MIZF (745 eoscr.AL 5 FSRFEAEA R B LR B HE IR 2 AN 5] 1 d AR iR 37 2 AR (1 K

@ coscr.[6:5]=01: {KIKBNAES), EH]TEEME, Bltn: 32KHz fiAdRE 4 -
@ eoscr.[6:5]=10: FIKBNAEES), EH THIESE, Flln: IMHz SERE .
@ eoscr.[6:5]=11: =IRBNAES), EH TEEME, Gl AMHz SRR % .

2018-11-28
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PTB132SX/PTB132BSX

8 fir OTP BB /il 12 £ ADC

R A Pt ANFE ) S AR G 2 HEZE ) CL M C2 HUAE, BLAAEXS B2 T BTl 2 i) AR R I 18] o FRA &

PR B IR 28 A AN R PR, BT 75 B2 C
S I A 24 1 CL A C2 HLAAE .

1, C2 {EAEIRI 7] 2 AN R 0 dh R BGR R a5 1A Fr2 5% > 1§

kS C1 C2 T BRI 18] M

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

# 4. AFRPSEEEEIRSS IR C1, C2 HEE

SHEH

Al AR AR YR A%, T A AR VR R R A RS E IR 1R), AR I [RDRE IR TR G 0 . A, AR
AR YR IS . R R GE Bl D) B d R IR 4 2 A, A 5 i 20 O it A IR v s R REUE I, MRS RS

FHIR:

void

{

FPPAO (void)

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

$ EOSCR Enable, 4MHz; // EOSCR =0b110_00000;

$T1i6M EOSC, /1, BIT13; // T16.Bit13 #0->1 #F > Intrq.T16 => 1
Il (I Bt T 7% RS /E

WORD count = 0;

sttl6 count;

Intrq.T16 = 0;

while (! Intrg.T16) NULL;

clkmd = 0xb4;

clkmd.4 = 0;

AR A AR BEIRME A2

Il 7+ 0x0000 to 0x2000, A5 INTRQ.T16 &%
Il ¥EE R ## L) #E/EOSC;

I BT FHT IHRC

BT, O 1 G AN AT U MR A, TR B AR G A g Ak
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

5.4.5. RGHRT4PA1 LVR E AL
R P B RSk EOSC, IHRC fil ILRC, PTB132SX/PTB132BSX 4l RS s HHER], Kl 3 Fix.

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

e > +16, +32, +64 >
B 5

|, &%
EOSC——y +1, +2, +4, 8 > 5 o
B s
ILRC __,)l 21 24 +16 s
B S

3: RGN PP YRIE T

i A 3 AT AAEAS A B 75 SR R IEHEAN R A R eI B, U85 RO R G B 25 A Y TR AT LVR (R SEHEL 45 At R A REfil R i ke
o LVR HFEMEN ARG I RE LR, RE RGOS RNAY LVR WIE, 1ESHETT 4.1 P REN YRR TFERE.
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PTB132SX/PTB132BSX
8 fr OTP BB FrHlHT 12 fif ADC

5.4.6. RGinT eI H

IHRC Ri#EJa, F P nl GEZLR U 22 Gt b 2087 AT R 5l ] B8 <= BE I D146 RGeSk R4k R it 68 KL Th
¥eo A L, PTB132SX/PTB132BSX [ &Gl 4 et b m il il % 52 %7 /7 4% clkmd 7E IHRC ILRC 1 EOSC 2
). TE&E F 4748 clkmd 2 J5, RGP RIS B % . BER, £ Tm4% clkmd FHFEHRN, &
Ao R o< P R B R AR B, R T Se ] 7 s B 2 A D) e T AE 5 B, 152 IDE TR SRBY -> “@HFM ->
“IC N > “EATERAN " -> CLKMD” -

Bl 1. RSB ILRC H)4:5] IHRC/2
I RGN ILRC
CLKMD

= 0x34 ; I L1#FIHRC/2, ILRC PaEAFXH IFH
CLKMD.2 = 0, I ILRC &/ L&A

Bl 2. ZGiEH N ILRC Y1#:3] EOSC
I RGN ILRC
CLKMD = OXAB Ili #FHRC, ILRC B HZH]

CLKMD.2 = 0, I ILRC &/ L&A

Bl 3: RGHEI IHRC/2 P13 ILRC
.. Il RGP IHRCI2
CLKMD = OxF4 ; Il 1##ILRC, IHRC PEEFXHEIZH]
CLKMD.4 = 0 Il IHRC A/ LI

Bl 4: RGP IHRC/2 1#:3] EOSC
» i R #2 IHRC/2
CLKMD

= 0XBO ; /i I#FEOSC, IHRC PEEAE I 1M
CLKMD.4 = 0/ I IHRC A/ LIA X (=

Bl 5. RGN IHRC/2 HJ#: %] IHRC/4
Ili FHM P2 IHRCI2, ILRC ZE&EAE
CLKMD = 0X14 ; I 1] #F IHRC/4

B 6. GnRFER P RG ph o M ERFIIR 8%, REESHHL
I RGN ILRC
CLKMD = 0x30 Ili FEEMILRC 7#F \HRCI2 /71156 ILRC #R % 7%
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PTB132SX/PTB132BSX
8 fir OTP B HLHF 12 fir ADC

5.5. EbBiEs

PTB132SX/PTB132BSX P B —ANME{F Lh e 3%, Wl 4 Fros LR s i ok JR BEHE R o e ml LERER A 51 2
S S E 5N BHEHEIE Viena r 5E 5 M & band-gap(L.2v)fi L. PiAME S TR, —NRIERA,
BTN R fusm AT L2 PA3, PA4, W band-gap(1.2v), PB6, PB7, mi# WS HE Vinena
R I 277495 gpee BI[3: )07 KIEFE  FLE 2R 1 IEF N AT LUZ PA4 B0 Vinerma v FH1 gpee 274725 47 0 SRIEHE

LR AR H 1) 25 ST LA gpes. 7 i EMERE 2] PAO, B TGIR PAO 24 NI 2 RS, LR AR 45 14
SR, AR E ST LU B, BOR I8 Time2 Mg g3 itk (TM2_CLK) KFt. 4t
B 5210 SR tB ATy gpee.4 ed. LBt 45 R m] DL R A4 P I35 5 B8 i gpece.6 SR K

16 staaes
A 8R
e I
R R R R gpcs.4=0 %7
®eoe0o "\ o "\N—6
' N\/T—/\/\ﬁ 1ocs 4ot
I
]
gpcc[3: 1] Vinternal R
PA3/CINO- 000
PA4/CIN1- »001 M
Band-gap »010 U gpccd To request interrupt
—011 X X

PB6/CIN4- »100 M O gpcc.6
PB7/CIN5- »101 U R R

0 oL, T

> o
Timer 2 F
1 MUX clock F PAO
PA4/CIN+ — —P
'y TM2_CLK gpce.5
gpcs.7
gpcc.0

4: LEEGER AR AR
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PTB132SX/PTB132BSX
8 fr OTP B LA 12 iz ADC

551 W%Bg% EEE:‘: (Vinternal R)

WIS HHIE Vinernar B 3EH R, 7T AR ER NS H L, gpes #7410 4 {7 5
& FRIEFE Vinternal r FIR R ARG, A2[3:01H TR F T E M KT, IR IK T T Vintermar r HI B =T
BARME Sy 16 S50y, mAZ[3:0kFEtik. K5~ E.8 BRI KM NANFAKZSE R Vienaire WS
FZHLE Vinernal r 7T LAEIT gpes ArA7a R E, V0 HE M (1/32)*Vep 2 (3/4)*Vpp-

16 stages
/\ 8
'z I
oo o R gpcs.4=0

gpcs.5=0 / | gpcs.4=1
| € !

'

= (3/4) VDD ~ (1/4) VDD + (1/32) VDD

\%

internal R
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000
1 & (n+1) & . .
Vinternal R = T VDD +———— " VDD, n = gpcs[3:0] in decimal
32

l7§] 5: Vinternal R ﬁE{*?ﬁ?ﬁ(ng55=0 & ngS.4=0)

16 stages

Y% = (2/3) VDD ~ (1/24) VDD

internal R —

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

_ (n+1)

internal R —

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

\

l7§] 6: Vinternal R ﬁE{*?ﬁ?ﬁ(ng55=0 & ngS.4=1)

2018-11-28
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PTB132SX/PTB132BSX
8 fir OTP B HlH 12 fif ADC

16 stages

/\ 8

~
e oo M—Q gpcs.4=0
gpcs.4=1

= (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

\Y

internal R

1 +
v = *ypp +— 1+ * VDD, n = gpcs[3:0] in decimal

internal R —
40

B 7: Vinemar 4FH%(gpes.5=1 & gpcs.4=0)

16 stages

gpcs[3:0] =P MUX
Vi iemat r = (1/2) VDD ~ (1/32) VDD

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

_(n+1)
32

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

internal R —

K 8: Vinemar MFHE(gpes.5=1 & gpcs.4=1)
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

55.2 fHAHEEE
e

WPt PA3 NI AF Vinemair 1 HELE 9(18/32)*Vpp 1E N IEHIN o Vinema r 5B gpes[5:4] = 2b'00
FIfCE 7, gpes [3:0] = 4b'1001 (n=9) LAT3 3 Vinternai r = (1/4)*Vpp + [(9+1)/32]*Vpp = (18/32)*Vpp K15 %

L%

gpcs =0b0_0_00_1001; 1 Vinternar & = Voo*(18/32)

gpcc =0bl_0 0 0 000 O; Il R, 71 A PA3, IEFIA: Vinemal R

padier =0bxxxx_0_XXX; 15/ PA3 £ FInA EGELLET 1Lk (X ZEn /7 1 3E )
e

$ GPCS Vpp*18/32;
$ GPCC Enable, N_PA3, P_R; Il N_XX Z7H#A, P_R CEIEMAZHHSZELIE
PADIER = 0bxxxx_0_XxxXx;

Bl 2:

iilﬁj:% Vintemal R %ﬁiﬁA’ Vimernal R E/(J EEH_{?“:,(ZZ/40)*VDD V0|tage |eVe| ’ jﬁ% PA4 ?“:’IE?@}\7 Hﬁiﬁ%&ﬁl‘] é:él:
SR S 4 H 2 PAO o Vinternal r 65 E EIIACE 7750 “gpes[5:4] = 2b°10” F1 gpes [3:0] = 4b'1101 (n=13)
PAFF 2 Vinernai r = (1/5)*Vpp + [(13+1)/40]*Vpp = [(13+9)/40]*Vpp = (22/40)*Vpp-

gpcs =0bl 0 10 1101; Il #H2/PAO, Vinemair = Vop*(22/40)

gpcc =0bl 0 0 1 011 1; Il RS, D15 Viemar» IEFIA: PA4
padier = 0bxxx_0_XXXX; 15/ PAL £ I A fEGELLBr il (x ZEan 7 1 3E)
B

$ GPCS Output, Vpp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /I N_R fCEGIALZ N FHZEHJE, P_XX ZIFA
PADIER=0bXxXX_0_XXXX;

R MiEHE PAO B4 R I, GPCS &5 PA3 (0 5t Dhfe, (HARKWSLER IC FIThRE,
THLE (] FU BT AL
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PTB132SX/PTB132BSX
8 iz OTP B FHLH 12 Az ADC

5.5.3 fFAHEEM band-gap 1.20V
W3 Band-gap 2% R AR Rl A T LB 1.20V, ‘&Rl DL 4R s Y8 F R /K °F . 1% Band-gap %5 H
JE AT A i 7 B N B N IESTN Vinernal R FEEE Vinternal r T FETESE Voo FIFH T2 Vinemar g LB 7K1 Band-gap
SRR, el PLANTE Voo FIHLE . W18 N (gpes[3:0]+#E#]) ik Vinena r BIZIT 1.20V , FA Vpp

) Ak o] L I R A A

X Case 11fiF: Vpp =[32/(N+9)]*1.20 volt;
%tF Case 2 1fis: Vpp =[24/(N+1)]*1.20 volt;
%tF Case 31fiF: Vpp =[40/(N+9)]* 1.20 volt;
X Case 4 1fi5: Vpp =[32/(N+1)]*1.20 volt;

Bl 1:

$ GPCS Vpp*12/40; /I 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; /| BANDGAP Z7%i# A, P_R fCFEIEMALZA S 1)k

if (GPC_Out) Il 25 GPCC.6

{ Il 24 Vpp >4V
}

else

{ Il 2 \pp <4V
}
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PTB132SX/PTB132BSX
8 fr OTP & B LA 12 fif ADC

5.6 16 friH¥#: (Timerl6)
PTB132SX/PTB132BSX W& —™ 16 fififi i+ 45 (Timerl6), - ##si ik H T KA £ (CLK) , b
AR AR A5 B (EOSC), Bk £ (IHRC), WHMEARS M E(ILRC), PA4 il PAO, —/NZAL%
FH RGBT B iy H A B B okl FEIR 316 A7 Eas 21, 1 DA AR T S fe i1, +4. <16, +64 ik
#, b EBEEE R

16 frit%as RAEm Eitg, tHBEs A E FT LU sttl6e $54 ke, miihEas rAUE T DURI A 1dt16
B4 1706 ) SRAM 1766 25 - AT ACHgm R I B2 F T 1% 8% Timer16 (i 25 R, UiHEds i i, Timerl6
A DAl . Timerd6 SEHHEE W19 frs. W2k E 16 A8 mhr 8 #Ifz 15, sl Aar bl FFt
Wi R BT BFRIR R, @ XAEZ 745 integs.5 (10 Hihk2 0x0C) .

16m{7:5] i BB FaE S
t7em| -
t16m[4:3] —*
v ﬂ 1dt16 %5
CLK % Pre-
II:IGRSCC ] fscalar| | 16 —>r BEHR
R (P % * GEC
PAO -~ 1.4,
PA4 16, 64
4 £
15~ 8 ] Jor |, s
RirE
2L
t16m[2:0] T 4
integs.4

K 9: Timerl6 fEHHE K|

g Timerl6 B, Timerl6 fiEv%E XAE.inc XHEH . H =A%k E L Timerl6 . H—123
A RE X Timerl6 MR E0IE, 2 = /NSEUER k& Xaiss, &a—NSE0EE SCH iR, FEgnm T -

T16M I0_RW 0x06
$ 7~5:STOP, SYSCLK, X, PA4_F, IHRC, EOSC, ILRC, PAO_F /| F—/3%
$4~3:/1, /14, 116, /64 E: g 4

$ 2~0: BITS, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 =%
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PTB132SX/PTB132BSX
8 fir OTP BB Al 12 i ADC

= A DR IR R SRRk e X T16M 28, B+~ , 24 +iE 2% IDE B # -~ [ HF M- I1C
e = AR - T16M” .

$ T16M SYSCLK, /64, BIT15;
Il i%E$E(SYSCLK/64) 24 Timerl6 W4, 4 2716 AN 17 4E — K INTRQ.2=1
Il Z%:i% System Clock = IHRC / 2 = 8 MHz
/I SYSCLK/64 = 8 MHz/64 = 125kHz, #1%} 524 mS ;=4 —X INTRQ.2=1

$ T16M EOSC, /1, BIT13;
Il Z£FHEOSC/1) 25 Timerl6 W81, 772714 M £ i =4 —/A INTRQ.2=1
/| EOSC=32768 Hz, 32768 Hz/(2"14) = 2Hz, #70.5S /4 —/ INTRQ.2=1

$ T16M PAO_F, /1, BITS;
Il ZFFPAO 24 Timerl6 IHBhJR, A£ 279 N 615 =4 — /A INTRQ.2=1
Il BRI 512 A PAO B A 42—k INTRQ.2=1

$ T16M STOP;
Il 1= 1F Timer16 1%

tn Timerl6 A4 H Higfr, bk A= rEea] LU R 5125k -
- 2n+l

I:INTRQ_TIGM = Feclock source T P
Hrr, F 2 Timerl6 (g%
P 72 tl6m [4:3]HELi(tan 1, 4, 16, 64);
N e ZsRig £ mn, Flin: k4 10, H4 n=10.

5.7 8 fiL PWM tH#(#&(Timer2/Timer3)

PTB132SX/PTB132BSX M & 218 fifi {4 PWM it %45 (Timer2/Timer3). LA F ik H LA Timer2 A4, [ 4 Timer3
A1 Timer2 &2 —#Er). 1B 10 Jy Timer2 fEfFHER], 18 18 rT LR B RG] 1 (CLK), A#E RC #k
Vies B (IHRC), WM RC &% 24 #1(ILRC), #MB AL AHIRY #5(EOSC), PAO, PBO, PA4 FILLA . FFAEa%
tm2c AZ[7:41F KIEHE Timer2 (B #h. Wik IHRC {EN Timer2 (i B, 24 07 BLE S (LR, IHRC BP9 25 3%
F Timer2, Frbk Timer2 V53R £x i3, KHE 2747 28 tm2c[3: 2] ¥ &, Timer2 %t o] DLk B d i 2] PB2, PA3
5 PB4(Timer3 HIvH4d i ik v PB5, PB6 5 PB7). JLi L i PX.x /& fi N2 5 i PR A, Timer2( 8% Timer3)
(S SR 2 o A 2w B2 25 77 28 tm2s £7[6:5], B b it fit+1, <4, +16 Al+64 MIiEH, »
Gb, FIRBAT AR A7 4% tm2s £7[4:0], I Bh 73 Sas FARSE it [ +1~+31 [ T)RE. fE45 & Tor e LA o i ds
Timer2 B4 (TM2_CLK)SiZn] A2 MR g, DARAEASIR] = R

8 fir PWM &I 2% R e tAT 8 7 LA THEURAE, Sl /748 tm2et, @28 A0 vT DL E B0 . Y 8 fi @ i
AT EUER B LR A7 AR 8 VS I, i3 A 2GRS, LR A A48 oK S I A8 7 AR I T I JE B B
PWM 575 Lt. 8 fif PWM & i Z3A P TAER R JE AR NAN PWM AR i JAA5E 2 T4 o [ o 3509 7 B8
HE: PWM B R4 PWM 308, PWM 733820 LA 6 A7 31 8 fir. & 11 7R Timer2 J& AR A1
PWM #E X [ i
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PTB132SX/PTB132BSX
8 fr OTP B FrHlHY 12 fif ADC

» TMZ2 CLK
tm2s.7
tm2c[7:4] ﬁ tm2s[6:5] tm2s[4:0] tm2c.1
% ”’ ﬂ, l i aE
CLK, - oh
IHRC, 1 lmpm| |pEs 8ty ——>
ECI-S(,:, = % - = » . ler ‘rﬁjﬂtﬂ =p.tm2{:tl_l' 0]
CMP . )
PAQ, Y =14, 1~ 31 5 %
~PAO, 16, 64 % [ £ —»PB2
PBO, £
~PB0, Y —»PAZ
PAd, R
~PAd ) m2c.0 i —»PB4
FHE tm2b[7:0] T &
tm2c[3:2]
K 10: Timer2 E-HE K]
fh i Fn o ERiE R i Fnch gk i 0 oh BRI R
et /l.‘::\ e ,,*‘I et ’,“.I
OxFF % / .: \‘.‘\ s 0xFF 4 s I‘. 0x3F 4 S
ITEEASHE rTREFEME P ' TREFEME ) !
SENE Tilie =ERE Tikie . Time
= TTun] Y B 4 W 4
Time Time 2o
B0 - B 1 - SAZPWMARR 1 - 6L PWMAE R

B 11: Timer2 J&#IH A PWM KR 7 E (tm2c.1=1)
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

FEFFIET "GPC_PWM" &35 M4 75 R 1 L 2% 45 S a2 i PWM B I ThAE . WA ik Ii“ GPC_PWM”
Wk RE, DR ES R 2 L, PWM fEIRSH; mtbi A 2 0 i, PWM R E i, Wik 12 Fios.

PWM HiH«

bl 3525 i e

o

K12 HeEas i PWM 4t

57.1 {EH Timer2 P24 B B

SRR IR A R, SR S S RS 50%, A R S A AE as e, ] ARSI R
HHR= Y = [2 x (K+1) x S1 x (S2+1) ]
Y = tm2c[7:4] : Timer2 i #hJg R
K =tm2b[7:0] : FIRZEA7as e i (kD
S1 =tm2s[6:5] : FilsrMias e (1, 4, 16, 64)
S2 =tm2s[4:0] : srMgsfE (Hkdl, 1~3D)

Bl

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111, K=127

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

> fHHAIER=8MHz + [ 2 X (127+1) X 1 X (041) ] = 31.25kHz
pla:

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111, K=127

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

> AR =8MHz + (2 X (127+1) X 64 X (31+1) ) =15.25Hz
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

B3

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
il 4

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_0001, K=1

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

> AR =8MHz + (2 X (1+1) X 1 X (0+1) ) =2MHz

fiF Timer2 5E I 25 A\ PA3 5| B8 25 Ji JRIBE (- IR Py ik s
Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; Il 8-bit PWM, ##47 =1, #4i =2
tm2c = 0b0001_10_0_0; RN, FH=PA3, IR EC
while(1)

{

=

nop;
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PTB132SX/PTB132BSX

8 it OTP B F L 12 f2 ADC

5.7.2 {EH Timer2 /=4 8 £ PWM T

WIRERE 8 2 PWM MR, M%7 tm2c [1] =1, tm2s [7]=0, % r A &2 e a DI | -

B 1

Bl 2:

Bl 3:

i 4 :

B HTER= Y + [256 x S1 x (S2+1) ]
B2 [(K+1) = 256]X100%

Y =tm2c[7:4] : Timer2 AT i epJE A%

K =tm2b[7:0] : FBR&FAFHB0E HME CHEEdD
S1=tm2s[6:5] : TSt e E (1, 4, 16, 64)
S2 =tm2s[4:0] : spHidgs{E CHakdl, 1~31)

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0111_1111, K=127

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

> WHE = 8MHz + (256 X 1 X (0+1) ) = 31.25kHz
> Kl A = [(127+1) + 256] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0111_1111, K=127

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

> HHAIE = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz
> fH A = [(127+1) + 256] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b1111 1111, K=255

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

=> PWM i th A2 & P

> Kl At = [(255+1) + 256] x 100% = 100%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_1001, K = 9

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

> R = 8MHz + (256 X 1 X (0+1) ) = 31.25kHz
> Kl A = [(9+1) + 256] x 100% = 3.9%
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PTB132SX/PTB132BSX

8 fir OTP BB il 12 fi2 ADC

i Timer2 5@ 23 A PA3 7742 PWM B E IR 12 5 40 F s -

void  FPPAO (void)
{

ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vppr=5V

wdreset;
tm2ct = 0x00;
tm2b = Ox7f;

tm2s = 0b0_00_00001; Ik 8-bit PWM, #7447 =1, 44 =2
R, Fi=PA3, PWM &z

tm2c = 0b0001_10_1_0;
while(1)
{

=

nop;

}

5.7.3 {EH Timer2 /=4 6 AL PWM T

IR R 6 A2 PWM (IR, M%7 tm2c [1] =1, tm2s[7] =1, %R AR A 5 25 b a] DS a0 R

BIHE =Y + [64 x S1 x (S2+1) ]

B R =[(K+1)+64] x 100%

tm2c[7:4] = Y : Timer2 Frik £ (I ph s R
tm2b[7:0] = K : EIREFAAE B IE CHEd]D
tm2s[6:5] = S1: Tis s e i (1, 4, 16, 64)
tm2s[4:0] = S2: JpHidefE (Hikhl, 1~31)

Bl 1:

tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1000_00000, S1=1, S2=0

> HHAIE =8MHz + (64 X 1 X (0+1) ) = 125kHz

> i EaEtE = [(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

> HiH 4% = 8MHz + (64 x 64 x (31+1) ) = 61.03 Hz

> il EaEEE = [(31+1) + 64] x 100% = 50%
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PTB132SX/PTB132BSX
8 fir OTP E & AT 12 i ADC

Bl 3:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

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

2> PWM #irth & i P

> Kl HA . = [(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
> AR = 8MHz + (64 x 1 x (0+1) ) = 125kHz
> il EE = [(0+1) + 64] x 100% =1.5%

5.8 11 AL PWM 1588

PTB132SX/PTB132BSX W & 3 4 11 A ififf PWM £ il 2% (PWMGO, PWMGL1 & PWMG2). LA T ik 2 PA
PWMGO R#l, A PWMGL f1 PWMG2 4544 & —FE .

HA AR T

® PWMGO — PAO, PB4, PB5
® PWMG1 — PA4, PB6, PB7
® PWMG2 — PA3, PB2, PB3, PA5 (PA5 R iR, 1 HAN E2SA S F:)

5.8.1 PWM %

PWM I (B 13) B3 (Teeriog =M A AW A1—ANE A R m e /) CH2EL) « PWM 8
ZEI T 2 (Fowwm = 1/ Tperiod) » PWM FRI43 2 2R Bk T-— AN 32 BB B ON A2 4082, 2% X Tooek = Treriod) o

IR

F 3
L J

%q:x_ v A

N7y e

K 13: PWM % e
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PTB132SX/PTB132BSX
8 fir OTP & FHLH 12 ff ADC

5.8.2 HEAEFIE FAERE

PTB132SX/PTB132BSX N & =/~ 11 fifdiff PWM ZE /3, B 14 FraeEER, L PMMGO Jfil .
I IE T U2 IHRC 3038 RGEI #h SR I8 25 17 85 PWMC 15, 4 FH 2 T LLIE P4 PWM fii i EPAO, PB4
o PB5. IEHF L8 PX.x NS H KRS, PWM G5 H SRt . PWM BE S PWM E
PR AR A7 8 g, PWM I aSEbll PWM 5B EEm AR AR as kg . B P thal LLER H GPC_PWM
code option, 4 LLELAS AT PWM BE 4 H .

Duty Value o
= interrupt
odth l—b (High) 8 bits Duty Value mode
wr_pwmgOdt Buffer pwmg0s.7
3 bits .
Duty Value =% (11 bits) l
wr_pwmgQdll 5ty Value » i reload
(Low) Low Buffer PWM _ TWM ;
1 interrupt | INTEITUR!
compare & E— selection request
’ PWM enable Output
pwmegD.0 pwmgOs[4:0] pwmg0s.7 counfril
pwmg0s([6:5] PWM reset 2 PBS
l pwmgOc.1 L
IHRC
l TT E PB4
clock M
—_ Pre- Scalar ¢
U scalar 11-bit PWM T PAQ
CLK X : —_— = > up-counter ©
System 1,4, 1~31 R
clock 16,64
_ pwmgOc.5
J L pwmg0c[3:1]
Equal ? —
reloa
wr_pwmgOcubh PWM counter
= upper bond ="
(high) 8 bits ‘:> upper-bound
BYWM cauntar (11 bits, the lowest bit is 0)
WMM.. upper bond =
(low) 2 bits
Kl 14: 11 A7 PWM 4 pas i FHE B
A
ERt# 10:0]
L [10:0]
»  Time
r Y
. Time
11462 PWMET - HE

K 15: 11 fii PWM 4 B gs 4 1 it 1
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PTB132SX/PTB132BSX
8 fir OTP Bl HlH 12 ff ADC

5.8.3 11 {7 PWM EBRHEAR
AR 11 7 PWM A= s ik SR 2 IHRC, PWM HISRZEF A i F ARG N

PWM B = Flure + [P x (K +1) x CB ]
PWM it (5 22EE(52R) = (1/Fire) * [ DB10_1 + DBO * 0.5 + 0.5]

pwms[6:5] = P ; Fis3 i

pwms[4:0] = K ; 434

Duty_Bound[10:1] = {pwmgxdth[7:0],pwmgxdtl[7:6]} = DB10 1 ; 5z&tt
Duty Bound[0] = pwmgxdtl[5] = DBO

Counter_Bound[10:1] = {pwmgxcubh[7:0], pwmgxcubl[7:6]} = CB : i+#72%

59 FI1H

BV — St LR Bk B IR % S (ILRC), Al Ludid B R A7 wdreset 54 BEIN 75 &
1A%, A misc & A7 as e, AT LABEE PURIAS[F] (05 TIHEE I I 8], B2

€ i misc[1:0]=00 (ERKiA) If: 8k ILRC i i 1]
€ 4 misc[1:0]=01 i}: 16k ILRC A% )& 1
€ 4 misc[1:0]=10 i}: 64k ILRC B4 &
€ Y misc[1:0]=11 i: 256k ILRC K & 1

ILRC ({34 AT AER L) i ARk, s v A TAR IR VRS 1R %2, 5 ) & o T B 22 4 ARV Lo
HT/ERFEFBE MR 5, &IOS eI 22560, B R T TSk 886, B#E RGE
Jo B R 2 S5 A8 7. wdreset 8 A E B & T L.

MET IR H A, PTB132SX/PTB132BSX ¥ &AL HEHaiT 7. &1 et 7Bk 16 Firs.

VDD

tser .
B 1 IRRS S | g
BT E [
5 19 5260 FFHLI P B

K 16: A1 I i e
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PTB132SX/PTB132BSX

8 fir OTP B F#HlH 12 £ ADC

5.10 i

PTB132SX/PTB132BSX & 8 > rifi:

ADC A i

GPC Il

Timer2 i
Timer3 i

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

Timerl6 WrJH

PWMGO i

AR A TR PAO/PB5S
AME R TR PBO/PA4

A PIIERIEHE B SRR W AR S s H . TR DB RO REAHAE I A 18] 17 Fros . BT B R i ok
bRaEALE th A B B IE A S 35474 intrq 5% o FPIWESRAR S BB m AT B2 BT BT BRI B e
A2, ZKRT X748 integs FIBLE . FTA BT WG RIEEJE #T H engint #8426 OF 2=l
s T, PLRAEA disgint #84 (EMeRTED /T,

T HE R SRR A AL S, OBl R B ARG sp TRE . I TR TG 16 frvi . HERRE A sp
£z 0 RifR$E 0. UbAh, AP A LMEH pushaf #5447 ACC FIbR EFAFa MEBIHERR, LLAAE popaf 544
A MHERR K E 2] ACC MIbRE R AFath. T otk SRS, £ Mini-C B, A B S5 IRE g %
REFF 2. AEIC g RaE B AT € SOERIREZIS . P NAF A e B, ARk pf R

Inten.7
Timer3 Intra.7
Tl o M nirg.

i i Inten .G
Timer2 o Intra.6
it : ntrg.
)

ki Inten.5
PWMGHO FE | Intra.5
—_— = diL
Inten .4
GPC fir Intrg.4
#abh L5 rq
Inten.3
ADC &ty | @ Intrg.3
Tl EEE
st P Inten.2
T16 .
— ) Ua Introg.2
i Inten.1
PBOD | PA4 L Cp L Intrg.1
—
Frra
TRES Inten.0
PAOD !/ PBES 4 - Intrg.0
Fa
R

: I FPPO dolf

Frebbg | £ i

E‘t i engint" i’ﬂ
“ disgint” R

17 F I f2 f]  BE AE F
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PTB132SX/PTB132BSX
8 fir OTP B /Al 12 fir ADC

—H AT, AR AR A

& FEFIMEEYE A A6 B sp FFATAHE C I HERR ATk o
& T sp HHEE RN sp+2

& SRR A s

& M) 0x010 FREC T — %454

FER IR SS AR H, AT DU 5 25 A7 2% intrq 008 T A AEVR
R BMf INTEN 50, INTRQ & &<k by 2 A4 i fuh %

HW RS FET SE R, K reti S8R FIBEA MR T, LA TIERAEE 2.
& )\ sp FAEAHE E HIMERAL A H S IR AR P H s
& i sp BTN sp-2
& SEFEEAZEH
& [ KIEA R WTRT R TR 4 .

i LT R O HERR A it o A TR T I B, — PR A1, P IR 2 4 A5, Nl
R s 7 A b B rb b, ABVERL, LB IR pushaf /2 75 EE DA T HEARAE 4 2

void FPPAO (void)
{
$ INTEN PAO; IIINTEN =1; 2% PA0 /K Z, Z4EHBrER
INTRQ = O; Il BB INTRQ
ENGINT =1 E-kal 7
DISGINT Il 125 2 g 17
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PTB132SX/PTB132BSX

8 fir OTP Bl FHlHr 12 £ ADC

void Interrupt (void) Il HHEEF

{

PUSHAF Il ZREALU FIFLAG 74

Il Z15E INTEN.PAQ ZZFE/F LA AR, JZAZH 7 LI INTEN.PAO Z5 % 1.

Il #1%7: 1f INTEN.PAO && INTRQ.PAO) {...}

Il ZIRINTEN.PAO —EZEFERE, FLATUAZBEHA/BT INTEN.PAO, LLNTEF B # AT

If INTRQ.PAO)
{ Il PAO #y B e/
INTRQ.PAO = 0; /I RAEBHXT BRI (PAO)

/I X: INTRQ = 0; I Z R BREFRIE, 71/ INTRQ =0 —AL3584
1| BIA B A GE 2 7RMRAE T R AL B B, BN BB
POPAF IIEHE ALU FTELAG #7758

5.11 HHE#HH
PTB132SX/PTB132BSX A =AMt IHEAER S, 2l « IR TAERE, A s fe e =

1B AR SR AT SRR ECIE H s AT HIRES, A R (stopexe FE1E PR T HL 7 1 HCPURR 778 B i 7] DA 4k 45
TAERPIRAS, i (stopsys) & I RIRE T4 e /). PRIk, 2 e od & 7R 0 R 75 B e (1) R 48 TAF, Fir
FEARAE AR HEARTHFETh R BLAR D TR ZE R ) R G H .« 3% 5 BoR B (stopexe) Fil i 5 3 (stopsys) Z [ 7E

PRVG AR 2 S, U R 4 RR FUIRES

STOPSYS fl STOPEXE R FEHRG RMER
IHRC ILRC EOSC
STOPSYS 151k fF1k fF1k
STOPEXE WAz W% PG

R 5. A B B IR A R 1) 22 57

5.11.1 B (“stopexe”)
fii ] stopexe 54 HEANE BN, HA RG], KA NREG SIS T/, Bl R}

£ CPU ZFIEHATHE 2,

SRIMT, X Timerl6 THEGER S, AR E RN BIEA R R4, I Timerl6 598

SARFE T8 stopexe & BT, MeERYE AT P2 10 [P, 53 Timerl6 %3 ¥ 2 i (R4 Timer16
FIB8rJE & IHRC 53 ILRC) , itbiissmifig (FRMWE GPCC.7 415 GPCS.6 A 1 KA H Lbiasnk

BETHRE) o B AR STt BRI N 51 DD He, W] AR R GE 4k 82 IE #1847

A R PR B R TR
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PTB132SX/PTB132BSX
8 i OTP BB AL 12 i ADC

IHRC Al EOSC ki sl « kA%, WS ptE M, WAARFHZITIRAS

ILRC #Ry7 e ide: WAURFFIF A, Ml 55 2458 ILRC H3).

ARG el - 1FH, Btk CPU 1k 17 .

OTP fEfifi#s KA o

Timerl6/ TM2 / TM3: {5 1ETH4,  WitRik £ RGuR B 5 B PR 2t fs b, 50, SR ORFETH4L.
MY : 10 MfE (PxDIER f7/2 1) B3 Timerl6, TM2, TM3 BLbiasmfi.

DL 2 F H Timerl6 Skl 2 4: 4 stopexe 114 HR

$Ti6M ILRC, /1, BIT8 /I Timerle #&
WORD count = 0;

STT16 count;

stopexe;

Timer16 [UIH/EN 0, 7€ Timerl6 H44T 256 4 ILRC IS, REA ke,

5.11.2 HHEBER(“stopsys”)
PR AR IR E A B EPIRES, BT IR s B AR 4 OGP . i fi H“stopsys” 84, O & E
AN H R 7E R iA stopsys 64 2 B @ B GPCC.7 ¥ 0 KICH Hbe 2% . N1 s & stopsys w4 &,
PTB132SX/PTB132BSX P #BVELH KRS :

® T ¥R A A ER A 5G]

® OTP fif#s i <

® SRAM FIZ A7 85 AR FEAA .

® MRFRYE: HrFi AT (PxDIER fiife 1) 110 R4,

BN G| R nge i T LA R IR R AT URESE, O T R RIIAE, AR AR 2R/, FHAT 1VO 51BN AT
e, wERE . WSROIy Wt pos:

CLKMD = OxF4; /i B8 \HRC BH ILRC, HE TR £
CLKMD.4 = 0; Il IHRC 24
while (1)
{
STOPSYS; I/ HA B BHE
if (..) break; Il BRI H 2 OK, BLBEIER TIE
/] BHY, FEFEHEE
}
CLKMD= 0x34; I EZR#EM ILRC 24 IHRC/2
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PTB132SX/PTB132BSX
8 i OTP BB AL H 12 fif ADC

5.11.3 Mg

HEAN L ELE AR RS, PTB132SX/PTB132BSX ] LU i )4 10 5] K & 1IE % TAE; 1 Timerl6
e g R E T R 32 6 oK stopsys #HLEI IR stopexe 2 FE R A M R IR 1) 25 R

B (stopsys) 4 AL (stopexe) EMREEJE I Z 7

10 5| IV #e TN 28 P b
STOPSYS 2 4
STOPEXE R &

R 6: P HUBE SR S S A e R 11 22 57

2fd 10 5] ket PTB132SX/PTB132BSX  padier 517 % Rt &F —ANAH S 1 5 I IE /15 B A At e
FEThAEE "o M MRFR F R R E S R MR8, IE R R M BRI (A] K £ 52 3000 4™ ILRC B R T, A 4,
PTB132SX/PTB132BSX # i a i ohft, it misc FFAEasik B M fiE k2] 45 A ILRC I 4 3 .

R M R AR S Y13k 10 5] B i B B 18] (twup)
STOPEXE 44 Hifz / e e 45 * Tire, -
STOPSYS #3i H 2 X B Tire 218 ILRC - 8H ) 1A
STOPEXE & L / I 3000* Ty re,
STOPSYS 42 H i X B Tire /248 ILRC B8 3

VR UM PR R, A AR misc.5 R IERE MBI, A2y g i) R nol 4SS
o QAREFEIEH TP RY 77 47 4% misc.5 RIS el .

5.12 10 B|j

B2 1 PA5, PTB132SX/PTB132BSX i 10 5l I#E W] LA & s AN Bk, 70 #E 57 A7 45 (pa, pb), F24il
A {74 (pac, pbe) M55 Ehi i (paph, pbph)isE, &—I10 5] IER e DAL BC B AN R 1 DhRe: BT A X L 5| i B
A T 2 R A RSN 2 i As FICMOS Fir HH R B FA K S o ik e 5| B g AR LA, 55 B PH 2 B 3 O] . g
BRGSO R EADRE, — R E A R AT, SR B R AR AR . R TN
Ui 1 PAO P e LB K. B 18 /R T 10 ZZph X AEfF K o

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

X 0 0 [N, WA EhHbH

X 0 1 A, A8 R

0 1 X [H A, B Eh P (55 BB E 3h kD
1 1 0 |MiEefr, WA ERE

1 1 1 i, A58 EhiHE

£ 7. PAO WERBER
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PTB132SX/PTB132BSX
8 fr OTP B LA 12 iz ADC

shEwr <

l—n Q i
(88 P-MOS)
Sl e
B

Ad « Bl
—]

Sslivir an D
Bl <] n-DO—ﬂ

SiEHlii =l

%

it
wan <[ —— <
HIRSH

padidr. x &% pbdier.x

WAL e
)

K1 18: 10 5l BZE i XA A ]

Bk T PAS 4k, FTE 10 I G AHFE LN PAS FifH R e R IR (5%E QL) o X ik
BT RERI T, L AHE A 4% padier MM BCE VK, PABT LR, 2 PTB132SX/PTB132BSX fEfH
sy AR, AN SIES AT DL DR S R e BE R G . KT T I ORMAER R SRS B, A E N AR S DL
i e padier MRS FIFERERE, 2 PAO FAESNT I 5| e, padier.0 R B N, @ pbdier.0 X7

PBO, padier.4 X}T PA4 Al pbdier.5 X} T PB5, # /2 FFEHI .

5.13 AL LVR

5.13.1 iz

5 #2 PTB132SX/PTB132BSX B MR ARE, —HEA KL, PTB132SX/PTB132BSX [ Al T & 17 2% K 4%
BEARINE, RESEHED, BEiHREapkitihl 0x0. 4k 4E FREMER LVR S47, IR
RAEARHERPIRS, AT, ER&EAZE AN PRSTB 3 HIEE WDT ABI Bz, BHEAE 2% KB A 5

5.13.2 LVR EAfr

i3 F2 ik i (code option) ] IE 2, HIRZ AR LVR EALHE ST ftikse. WHEFLT, EHHFEk
LVR BRI, 214 & R FLTAESR AR i T, DUEE LA R HLAR E AT
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PTB132SX/PTB132BSX
8 iz OTP BB - HlHF 12 fir ADC
5.14 HE-HFEHE(ADC) Bk

adcec [5:2]
adcm[4:1] 4
# i 1010
i \}—'—@ PAOJAD10D
EE e EREEE ; 1001 !
(SLCK) : \o—lg PA4/AD9
J' ADCCLK ; . 1000 |
| ! PA3IADS
i 0111 |
Vi, i \o—!—@mm D7
sEEES i o210 | B pesiaDs
i ]
i o0 L ] eesiaps
AID VoD : o100 !
i “o————+(| PB4IAD4
FinE el i 0011 !
o——av ! \o—'—El PB3AD3
o——3 !
vHREF —Cr/ g Y : \Oﬂ:—g PE2/ADZ
(BEREE)| o ! N+ 2L RpB1iADY Vret
4 ! o— 2% i 57 pBO/ADO
adcrgc[7:5] 1 i
ﬁ . N MM
i I
L s, e s e e i
fadcrh[7:0],aderl[7:41}
124053 H4=8 v o
w—1o £
2 O -
TEEERS Sor—
= %
1.2v
4 =
: adcrge[3:2] #
0.25*VDD i

K 19: ADC #iHHE Kl

HfEA] ADC BRI A 7 D arfrae i ZACE, e

ADC ¥zl %7 f7#%(adcc)

ADC i 5| %7 £ = (adcrgc)

ADC i 77 f£4% (adcm)

ADC %4 = S ML 27 £ 2% (adcrh, adcrl)

i 1 A/B BN 3 25 /7 4% (padier, pbdier)

L IR R 2R B 2
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

417~ /& ADC Bt RE 2 % :

(1
@

it %17 8% aderge M E 2% =ik

it adem FFAFEARELE AD B iS5

(3) il padier. pbdier 7517 3% c B AU 51

(4) @t adcc A A #E ADC i Nl 1E

(5) @it adce HAF# i H ADC

(6) JAH ADC HEH J5, fEiR— B [A]
M 1 EHNESE R 2V, 3V, 4V 8 EIEZ band-gap B, FH 200 4~ AD B4/~ T
ims B, BRI R A 20k Ams; S 200 4~ AD BHEP 48T 1ms, HBA IR ] A 7 2 200 4>
AD I EpTT
FA 2 0 WA AT IS B ET 2V, 3V, 4V, band-gap I, SEIRIE{LFE 200 4~ AD 4.

(7) AT AD It A ADC FH i 2 5 4 58k adde.6 W E 1 18 AD #49F AR addc.6 &5 21

(8) M ADC #Ffrasist U gl L

Jeiit aderh FFAFAR MMESR S P aderl ZF A7 38 HOMH -

~— ~— ~—~ ~—

N, dniR g ek ADC BB FEHT S ) ADC ISR, 7E3HT ADC #5402 miil ¥ $uT in LB % 6,
% ADC fHEk B4 UE& T

5.14.1 AD #¥fMNER

N TR AD AR E R, B2 IR B4R (Chowp) A4 2158 42 78 HL 312 25 v L R IR /KPR B 25 I
BT B A I 20 FroR, {5 5 IEhIRFLHT(RS) M1 SR T CBLPT(Rss) = LR B L%
Crowo FEHLITH RIS IA]. A FBREETT RAIBLITAT RE ] ADC 78 B HLUR T~ A48 Mk s (5 5 SR BN Y BH AT 2 S i A6
UG 5 BUREEE o 3 I3 6 Z0URA DRAERAE AT, S S MukesE, DL, 155 SRSh IR BT i K e 5 S =5 (1
B ARG . @I, FERI SRR 500khz T, AEAME SR BB BUE A BT 10KQ.

Voo Samplin
Swheh'
Vr=0.6Y lgg _ 1
AMx Ruc < 1k REs 1
. . Ty :):' 1
LA Wy
e = 1
ENDLB
¥r = 0.6V | leakage
£50n4 T = 51.2pF
+ . J_'\"u
Legend Cru = input capacitance
Wi = threshold valtage
Ileakage = leakage curmentat the pin dueto
varous junctions
R = interconnect resistance
55 = sampling switch
Crcen = sample’hold capacitance

K 20: FEf AR T
TEfF ] AD B3 2 w1, A0 BT Ik RS NAS 5 ORI TR B AT & 2R, ADCLK Ff 3 56 06 2006 1 i fe
155 AR ],
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PTB132SX/PTB132BSX

8 fir OTP B & L 12 f2 ADC

5.14.2 %#FESEFHE

ADC Z:7% i W [k BE 8 I 1 25 /7 4% adcrge (INZ[7:5RIEH, JFHEMIEHA Vop, 4V, 3V, 2V, band-gap

(1.20V)ZE R EE R H PBL 451

5.14.3 ADC BHopik$

ADC HLHL I £ (ADCLK) R i id adem ZF f745Kik#%, ADCLK M CLK+1 | CLK+128 —3LF 8 Mk I
AR (CLK 2R G o BT5 5 RER ] Taco ADCLK FJ— NI 8iE 1, FTLL ADCLK 05250 i 1X %

K, @ ADC I 2 2us.

5.14.4 FCEELSIH

A 12 HAUE S LA AD ks 11 SkRBSMESI RS 5 —1 band-gap Z% HiEEH
0.25*Vpp. Bang-gap A 4 FHEATHEERE, /25l&: 1.2V, 2V, 3V Al 4V, DIAMBSIET S, 12 MERMES
L Port A[0], Port A[3], PortA[4], # Port B[7:0]3L 5], 24 1S, X2 5] 7R I e ORI
HNAE BT ANTIRE (% E padier / pbdier 2F 728 FIFMNAL A 0) ©

ADC HIMEETET/MES, NiEellEE 5w & HE s T4, ke s Bz (1) &AL,
(2) >*Mgy LRI, (3) Bl A/B %1785 (padier / pbdier)# B AL A 5% HEL T 5N

5.145 f#H ADC
TR BIER A PBO—~PB3 k4 ADC i\ 51l

B, ST G-

PBC = 0B_XXXX_0000; Il
PBPH = 0B_XXXX_0000; Il
PBDIER =  OB_XXXX_0000; I

T, WE ADCC FFfrds, w~EIUT:

$ ADCC Enable, PB3; I
$ ADCC Enable, PB2; I
$ ADCC Enable, PBO; I

T—#, %% ADCM 27178, ~ElnT:

$ ADCM 12BIT, /16; )
$ ADCM 12BIT,/8; )

T—3, IR 400us, A0 :

PBO ~ PB3 /£ %A
PBO ~ PB3 XA 49 [ 17 # 5
PBO ~ PB3 Z/H#FH A

1% & PB3 /F % ADC #/ A
1% & PB2 fF% ADC #/ A
1% & PBO /F% ADC #/ A

W /16 @RS #=8MHz
H 18 @ ALK B =4MHz

.Delay 8*400; Il F 40 #/=8MHz
Delay 4*400; Il 50 #1=4MHz
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PTB132SX/PTB132BSX
8 it OTP BB F Ml 12 fif ADC

B, JFhR ADC k.

AD_START = 1;
while (!l AD_DONE) NULL;

I 4 ADC ¥
Il sfh ADC s

)5, 24 AD_DONE f= AL 2L ADC 25 % :
I M Tr4E 8, e ADCRH A7 ADCRL

WORD Data;
Data$1 = ADCRH;
Data$0 = ADCRL;
Data = Data >> 4;

ADC o a] DA R 5 A5 -
$ ADCC Disable;
o

ADCC = 0;

5.15 Feikss

PN — 8x8 ks LIRS I RE . XA SRIKIZ 577 22 8x8 HITLAT 5 iz 5 HLAE — Al 341
WIERUE SR . £ FIAIR &2, el SHABHAEAE ACC RN mulop(0x08) & {74 £, 7£ Fik mul 54
ZJ5, BEAERK SN T STAE A 74 mulrh(0x09) B, 18 5H 4 R MRA 772 E ACC Flnes . Feikism

fEAE BN B 21 FioR o

8fi 8fi

ACC mulop (0x08)

N/
)

muirh ACC
fi(15~8]  4z[7~0]

K 21: IR AE R

2018-11-28
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PTB132SX/PTB132BSX
8 fir OTP B FrHlAHT 12 fif ADC

6. 10 &i7as
6.1. ACC IR&trEFAE(flag), 10 Hikk = 0x00
fr | WwE | w8 #ik
7-4 - - | RHE.
3 0 | 85 | oV Gatibsd) . Bl & 1.
X o |y | AC CHENBLIRE) o BIAKAET, SATREN 1o (DRIEAFICE T 15 IS HP L,

QLB (LT T B S L.
C GHBF&) . HFANZIET, MAREN 1. (O LR, Qs i .
SRR 53452 4 HE bR 5 10 shift 154 B0

0 0 |5 | Z (B . HAKBEEN L, ME RS AR BT 0 S E.

6.2. HErRTREI AR (sp), 10 Hulk = 0x02

Br | Wik | w8 #ik

HERRFRAF 21758 . DU Y RTHEARIR AL, BB N LABCIE MR . WS O AL S A4ERE A O
AR FF T S R 16 fir.

7-0 - w5

6.3. BHePE R EFELR(clkmd), 10 #ilk = 0x03

Ao | WI%G1E | /15 #iR
R B (CLK) IR ¢
2571 0, clkmd[3]=0 2571 1, clkmd[3]=1
000: IHRC+4 000: IHRC+16
001: IHRC+2 001: IHRC+8
7.5| 111 | gy |010: IHRC 010: ILRC+16 (f/i H#AHF)
011: EOSC+4 011: IHRC+32
100: EOSC=2 100: IHRC+64
101: EOSC 101: EOSC-=8
110: ILRC+4 11x: ¥
111: ILRC CERIMED
4 1 WS | NElmES RC ks e, 0/1: fE=HIEH
3 0 - PR FE . XA AR H RIESRAL 7~07 5 (BT EhE AL,
0/1: FAHO0/KM1
5 1 s NI RC #R% #5 hke. 0/1: 5B H

M EEAT RC IRy as DhRE1E I, AT I ThAE R I 4 5% ] .
1 1 5| B&IIMIhEE. o1 EREH
0 0 /5 | 51 PAS/PRSTB gt 0/1: PA5/PRSTB
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PTB132SX/PTB132BSX

8 AL OTP BB HlH 12 A ADC

6.4. W RRVFEFAER (inten), 10 bk = 0x04

fr | WIsGE | 35 iR
7 0 B/5 | A Timer3 (i b, 0/1: 45 F/E
6 0 BE5 | JaH M Timer2 i . 0/1: {5 H/ 5 H
5 0 W5 | A H N PWMGO i i . 0/1: 45 /R H
4 0 WS | AR G e . 0/1: (R A
3 0 BI5 | A ADC it . 0/1: 45 FH /S
2 0 BE/'5 | JH M Timerd6 (it iR, 0/1: {5 H/E H
1 0 B/E | 5 H PBO/PAA [ i Wr. 0/1: 15 /A
0 0 B/5 | JEH M PAO/PBS (13 Hi i . 0/1: 5 FH/JE H
6.5. FBiER A 2R(intrg), 10 #ulk = 0x05
L | WIRME | BRIT iR
7 /5 | Timer3 Bl R, AL AR EAIFPIHEE. 0/l ABRAEK.
6 B/'5 | Timer2 (PG sk, SO AR EAF RS E . 01 ABR/EKR.
5 B/'S | PWMGO 1 Ilrig =R, sehn 2 i fe S A7 3 g . 0/1: AEERAER.
4 W5 | R W R, AR B AP BREE . 0/L: AESRAF K.
3 /5 | ADC Bl sk, A iR B AL IF IS E . 011 AERAEK.
2 B/'5 | Timerd6 Frhibiig sk, AR A EAIF RS E . 0/1: ABRNEK.
1 B/5 | PBO/PA4 [Frhbrig sk, b Al BA I FHEE. 0/l AZRAFK.
0 /5 | PAO/PBS [ WiE K, ILAL 2 A B A I BEE . 0/1: AZRAEK.
6.6. FVEEIZHE X R EFFE(mulop), 10 #ibk = 0x08
fr | Vsl | B8 iR
7-0 - W5 | Rk E RIS A R

6.7. FVEERLER BN FAEE(mulrh), 10 #ilk = 0x09
B | WsktE | w5 ik

7-0 - Ak | ks ERE TR ()
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PTB132SX/PTB132BSX

8 fir OTP BB /iy 12 fi2 ADC

6.8. Timerl6 ¥ &F 78 (t16m), 10 Hult = 0x06

A | WIHME | 5 iR

Timerl6 I #higFk:

000: f&H

001: CLK (R%Hf#h)

010: 1R

7-5 000 | /5 | 011: PA4 FREH (MAMERSIED
100: IHRC

101: EOSC

110: ILRC

111: PAO RFEIH CAAMER S| BED

Timer16 5444

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

YIS vk = S VBVt 1 U /N VA S NI Bl T e S
bit 8 of Timer16

bit 9 of Timerl16

bit 10 of Timer16

bit 11 of Timer16

bit 12 of Timer16

bit 13 of Timer16

bit 14 of Timer16

bit 15 of Timer16

2-0 000 | i&/5

~N o o0~ WN B O

6.9. JNPERAEIRY 1= H| & 748 (eoscr), 10 Hilik = 0x0a

fr | #isefE | /15 ik
7 0 R | RS AIR G #5. 0/ 1: 5 H/MERE.
A AR A R o
00: fRFE
6-5 00 R | 01: RIRS A, & TR Sk, Bl 32KHz

10: FIKBhHER. EHTHEMERE, Flam: 1IMHz
11: SR, SHTE SR SE, Flim: 4MHz

4-1 - - B . EBCN 0,

o
o
Pl
d

¥ Band-gap 1 LVR B . O/ 1: 1E®/ Wi,
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PTB132SX/PTB132BSX

8 fir OTP R - HlH 12 A7 ADC

6.10. Wil ik B2 7785 (integs), 10 #ubk = 0xOc

AL | WIEE | W5 iR
7-5 - TR o

Timer16 kil 2k .
4 0 HigE | 0 EFZIERTH.

1. FREZAER .

PBO/PA4 H Wi ik %

00: EFAZHI T REEHAIER W
3-2 00 HigE | 01: EFHZiERA.

10: FREZER T,

11: fRHE.

PAO/PB5 H Wil ik %

00: EFAZFTREEHAIER W
1-0 00 Hike | 01: Bl Ry,

10: FREZER T,

11: fRHE.

6.11.5% 0 A B N\ RE B 1728 (padier), 10 Hiik = 0x0d

AL | FIGR1E | BIB iR
ffiGE PA7 B S NI R Fi4E, 1/0: BRI 5.

7 1 HBE | Yl AN SRR 2 g, %0715 0 By IEFE . I BLX M3 0, PAT A BE FH Skene
[
ffiGE PAG B4 NI Fi¢E. 1/0: BRI 5.

6 1 WS | Yl AN SRR 2 IR ige, %0715 0 By IEFE . I BX M3 0, PAG A fE FH Sk n
225,

. 1 mip | TEAE PAS B AMIMER S, 170 R/ 17

a AN 0, PAS LyEME RS -

{FRE PA4 BUr i NI S, 1/0: B 1= .

4 1 RiEL | 24 PA4 BN AD I, ZA7%h 0 AT ARG IEFEfL. i SRIX M2 0, PA4 TR AE F Sk
TR &4t
ffiGE PA3 B NI R Fi¢E, 1/0: BRI 5.

3 1 KL | 24 PA4 EN AD I, ZA78h 0 AT ARG IEFEHL. i SRIX M 0, PA3 TN AE F sk n
&4t

2-1 1 Rt |
e PAO B NIRRT briER. 1/0: B A/ £,

0 1 Hik | 24 PAO 1By AD #E4BL NI, %47 1589 0 AT AR IEFEH . 5 ax M 0, PAO NIASREFH
KMfE R G0, e HAZH ARGk

6.12.%% 1 B FFHNEREFF 7748 (pbdier), 10 ik = 0x0e

Br

ALY

CAE] R

7-0

OxFF

MR DR IE . 0/ 1 =R B H.

fife PB7~PBO #w i A By L 51 AR A IR e, ks s, XS5

www.puolop.com
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PTB132SX/PTB132BSX

8 it OTP BB il 12 fi2 ADC

6.13. ¥ 0 A B &F 745 (pa), 10 Hikk = 0x10

Br

ALY

]

iR

7-0

0x00

B

K w7 A5 103 A,

WO A B FER (pac), 10 #Hilk = 0x11

6.14.
Br

ALY

5

iR

0x00

B/

Uity A FEH B AT A o IX S EF A7 A A R e S A RN AH L ) 5] B i A AR = g HE AR
0/1: N/t o
W PAS S N AL, 24 PAS oA HI N, A OCIOD #iHi.

6.15. ¥r 0 A LhiEH| & Fe(paph), 10 #lk = 0x12

o | ¥isefE | I8 HiR
720 | oxo0 | s Ui A bR PEh A ARG . IR LL T A AR F R P B A RN A LA 51
P o R A

6.16. ¥ 1 B B A 745 (pb), 10 Hihk = 0x14

A | ¥IgeME | /5 iR
7-0| Ox00 | B&/5 | FdEa rasnimH B,
6.17. 3 0 B =58 F7288 (pbc), 10 Hikk = 0x15
AL | BIEEME | IB iR
v | B B I AR X LT AE AR S R E S B REANAH LI 1 B A s AR
7-0 | Ox00 | iE
0/1: H N/

6.18. 3w 1 B b= H| #7488 (pbph), 10 #idk = 0x16

Br

HItEE

B5

iR

7-0

0x00

i B A WA A . XA AR RS L B AR 1 51 R

0/1: 1EHIEH .
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PTB132SX/PTB132BSX

8 fir OTP BB il 12 £z ADC

6.19. ZLIHEFF 2 (misc), 10 ikt = 0x17

hr | ¥IsRE | BB iR
7-6 - - e (5 0)
PRIREE D) e . PRI T BE EOSC A T A SRR
0: IF% Mefig
5 0 HNE M R A & 3000 AN ILRC I O3 F BRige T HL)

1. kg
MBI [A] A 45 4> ILRC I8

4-3 - - e (5 0)

121 LVR Ihfg:
0/1: JaH 1 15H

T A B e R B B () 18
00: 8k ILRC It & 1

01: 16k ILRC M 4H & 1
10: 64k ILRC I 4h &
11: 256k ILRC & 1A

H
o
o
o
P
4

6.20. thBcas i & 785 (gpce), 10 #uhtk = 0x18

fr | WgafE | 5 jiipo)

FRREE. o/1: =HAIBEH.

7 0 B
P e B, I LR SR B B BB (5, LA LR
LA dR 4 R
6 - Hik | 0: IEfA < A

1. EfA > A

WP L B i 45 B 15t TM2_CLK Rkt .
5 0 BE | 0: HhEES1I4s BBA TM2_CLK RF:5H
1: EEE S A4s B2 B TM2_CLK Rrts

W FF LS A o HH 45 R 5 A
4 0 BEE | 0. B A R BT R
1. PEBCE At A Al R

126 4R LU A A7 i N R R R .

000: PA3

001: PA4

010: W 1.20 V band-gap 2% HJE
011: Vinternal R

100: PB6

101: PB7

11X: fRE

3-1 000 L5

R LU A TR R R IR
0 0 1;/5 0: VinternaIR
1: PA4
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PTB132SX/PTB132BSX
8 fir OTP BB LA 12 i ADC

6.21. LB ARk B 78 (gpces), 10 #ilk = 0x19

fr | ¥R | 5 iR
| eBemsas A () PAO) .
7 0 RE .
0/1 : {FHIEH.
6 0 - TREH .
5 O R—"%’ iij:% H:ij%%%% EEL__E Vinternal R E‘%%E,\]ﬁ
4 O R —"%’ iij:% H:ij%%%% EEAJ:TS: Vinternal R E‘%’TE& E"]?HE‘A
— ii*% tbii%%%“‘% EEAJ:TS: Vinternal Re
3-0 0000 HE o
0000 (Hf%) ~1111 ()

6.22. RESE L FF 82 (rstst), 10 Hulk = 0x1b

| R s .

. o s MCU 2B MNETIMER? i, Wi e, HHERGEMSA 0, s FHEn
WA RARMHE. 011 &K [ .

5 0 . MCU J& 5 MTERARIS A2 i, WA NS . HHAERGZMEAN 0, 8 Fig
DA RAEZANENE. 011 & [ f&,

5 0 - | R (50 .

4 - - | RE (5D .

3 - MCU £ MW(PAS) G IIE A2 Wi, Wik s hm. HFHERGEM SN 0, 83 L
SO A REBRENE. 011 & | =&,

) e Vop 2 BT 4V 402 w2, W heE. FHERFTEMEN 0, 853 F g
ARAEZAIEHE. 011 & [ 2.

1 e Vop 2 BT 3V &2 w2, W e, FHERTZMEN 0, 853 E g
ARAEZAIEHE. 011 & [ &

0 e Vop 2 BT 2V 802 w2, W heE. FHERTEMEN 0, 8 L g
ARAERAIEHE. 011 & [ 2.
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PTB132SX/PTB132BSX

8 it OTP B4 & FHlHr 12 f2 ADC

6.23. Timer2 & &F e (tm2c), 10 #Hk = Oxlc

fr | WisRE | BB R

Timer2 FFgRRIERE:
0000: f5H

0001: CLK (&G40
0010: IHRC

0011: EOSC

0100: ILRC

0101: th#asft
011x: f##&

1000: PAO ( EFHD
1001: ~PAO C RP&EI)
1010: PBO ( BFHD
1011: ~PBO C RP&#)
1100: PA4 ( EFHD
1101: ~PA4 CRF&EIH)

7-4| 0000 |5

BRI, M B AGLETE

BEE: 7F ICE U H IHRC #d N Timer2 sEIT 88 4f, X4 ICE {2 R, &i%F5E I 28 it

Timer2 fi Hi% £
00: f#H
3-2 00 /5 | 01: PB2
10: PA3
11: PB4

Timer2 #Exik$E:

1 0 EWiEt . N i
P 071 A 1 PWM B,

JEF Timer2 ikt -

0 0 g N
0/1: 1#HIEH.

6.24. Timer2 HFF2%(tm2ct), 10 #ibt = O0x1d

fr |BUEEE | S5 P

7-0 | Ox00 | /5 | Timer2 :Ei} #347[7:0].

6.25. Timer2 4 W& s (tm2s), 10 #lk = Oxle

A |WIts{E | &/5 iR
PWM 75 #f 22 106 % «
7 0 H5 | 0: 81
1: 64
Timer2 i & 5 A s :
00: +1
6-5 00 HE | 01: +4
10: <16
11: ~+64

4-0 | 00000 Timer2 i 4434525 .

pinl
dn
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PTB132SX/PTB132BSX

8 fir OTP B & LAy 12 £ ADC

6.26. Timer2 _EFR&EFAAE(tm2b), 10 #ikt = 0x09

AL | WIRE | BB iR
7-0 | 0x00 HE | Timer2 FE2F17 58,
6.27. PWMGO ¥ i 87788 (owmgOc), 10 #ilit = 0x20
A | ¥IGME | /5 iR
7 0 n= | JAH PWMGO:
0/1: f=HIEH .
6 Rz | PWMGO A R 285 RS
5 0 s | EE PWMGO % H 45 R 75 SR k-
0/1: {=HIEH.
4 0 s PWMGO I #i#8i5%
7 B E PWMGO AL TEE PWMGO HHUS, XA 2 EH311E 0.
1 PWMGO %
000: At
.. | oo1: PB5
3-1 0 Ry
011: PAO
100: PB4
HAt: £
0 0 n= | PWMGO .
0: SYSCLK
1: IHRC or IHRC *2 (f§ Code Option: PWM_Source 7€)

6.28. PWMGO 4 #i&F 745 (pwmgO0s), 10 Hihk = 0x21

fr | #gmiE

5

i p)

PWMGO iz,

RG | 0: HATHEONBOE 15 45 B 7 A

d

1: 0N 0 7 A

PWMGO T4 40
00: +1
01: +4
10: =16
11: +64

pinl
dn

HE | PWMGO 44345

d

6.29. PWMGO T3t LR S AL 748 (owmgOcubh), 10 #ibk = 0x24

AL | BIEEME

B5

R

7-0

HE | PWMGO LIR7F 74 Bit[10:3].
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8 fir OTP B H il 12 fi2 ADC

6.30. PWMGO TH¥(_ IR B AL & 7285 (pwmgOcubl), 10 Hihk = 0x25

hr | WIERME | BB iR
7-6 - H'5 | PWMGO R4S Bit[2:1].
5-0 - - | RE.

6.31. PWMGO 5 2= LR AL & 47 8% (pwmgOdth), 10 #ilik = 0x22

A | VisHE | 5 iR

7-0 - R | PWMGO (57 EfH bit[10:3].

d

6.32. PWMGO &5 & HRALFFE3 (pwmgOdtl), 10 Hikk = 0x23

hr | WIERME | BB iR
7-5 - R | PWMGO (57 U fH bit [2:0].
4-0 - - | RE.

T PWMGO (525 EURA, R A7 8 B L A S £E PWMGO 5 25 L i 2 A7 28 2 i o

6.33. Timer3 =4 F 2% (tm3c), 10 Hikk = 0x32

fr | WRE | BB i p)

Timer3 M 4hik#%.
0000: disable

0001: CLK (&RZGiHf4f)
0010: IHRC

0011: EOSC

0100: ILRC

0101: Lhs#stn
011x: f#£FE

1000: PAO ( BT
1001: ~PA0 C FE&EHH)
1010: PBO ( FJH#)
1011: ~PBO C F&HH)
1100: PA4 ( EFHE)D
1101: ~PA4 CFF&EE)

7-4| 0000 | /5

R AME L, ER SRR TR

EE: £ ICE #z0H IHRC #i%k A Timer3 e 88181, 24 ICE 15 NI, KIEF|EH 251

Timer3 % H &%
00: f5H
3-2 00 /5 | 01: PB5
10: PB6
11: PB7

Timer3 R iEFE.
1 0 WIS |0 EIREEL
1: PWM R

Ja F Timer3 A4 .
0/1: 1=HIEH
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8 fir OTP BB /il 12 £z ADC

6.34. Timer3 FE&FFEE(tm3ct), 10 #hk = 0x33

A | WisnE | 85 iR

7-0 | Ox00 | /%5 | Timer3 El#47[7:0].

6.35. Timer3 Zr3i& 748 (tm3s), 10 bk = 0x34

B | BIEEE | W5 P

PWM 4 # ik £ .
7 0 H5 | 0: 811
1: 61

d

Timer3 A 4P T 45085 .
00: +1

01: -4

10: =16

11: +64

6-5 00

pinl
d

4-0 | 00000 | K5 | Timer3 i hor M.

4[]

6.36. Timer3 _EfR&EF28(tm3b), 1O bk = Ox3f

fr | FIERE | BB iR
7-0 | 0x00 | HE | Timer3 L[R&F 74

6.37. ADC ¥ # #7588 (adcc), 10 #iht = 0x3b

| BiGlE | 5 iR

7 0 /5 | JBH ADC Ih#g. 0/1: fE=HIEH -

ADC # gt FE 32 Hi o «

6 O | P15 | iy «1gem) ADC 1R IT, SO

WIEESE.  DUT 4 A HSRIESE AD B iHMIANG 5
0000: PBO/ADO,

0001: PB1/AD1,

0010: PB2/AD2,

0011: PB3/AD3,

0100: PB4/ADA4,

0101: PB5/ADS,

0110: PBG6/ADS,

0111: PB7/AD7,

1000: PA3/ADS,

1001: PA4/AD9,

1010: PAO/AD10,

1111: G#EiEF) Band-gap 2% HJEE# 0.25%Vpp
HoAh: R

5-2 | 0000 | /5

0-1 - - RE (50 .
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8 fir OTP BB /Ly 12 f2 ADC

6.38. ADC X #F % (adcm), 10 #iht = 0x3c

fr WighE | =I5 iR

7-4 - - e (50 .

ADC I i+

000: CLK (RZH4H) + 1,
001: CLK (RZHEI) + 2,
010: CLK (RZiH 4 + 4,
3-1 | 000 | RE |011: CLK (R4 %) +8,
100: CLK (R&H#) + 16,
101: CLK (A& 8P + 32,
110: CLK (R4 #) + 64,
111: CLK (ARG 4h) + 128,

0 - - PRI .

6.39. ADC i #H| & 1788 (adcrge), 10 #iht = 0x3d

b |WigpfE | BT i p)

PLR 3 {7 Rik#: ADC NG5 1157 Lk
000: Vpp,

001: 2V,

010: 3V,

011: 4V,

100: PB1,

101: Band-gap 1.20v &% HiJE,

HoAh: £RF.

7-5 | 000

P
4

ADC B F ik F8s:

4 0 RE 0: Band-gap &% HJE,
1: 0.25*Vpp (HEfmF+0.01*Vpp) .
ADC j#i# F ff) Band-gap % Hi JE %k #:
00: 1.2V
3-2 | 00 HE 01: 2V
10: 3V
11: 4V
1-0 - - e (50 .
6.40. ADC B =L & 7785 (adcrh), 10 Hubk = Ox3e
AL [BIREME | /5 iR
7-0 - Hik X 8 AN HEefi At ADC B4k AIAI[11:4] , FFA7AsMIAL 7 & ADC B4 2k i i s

6.41. ADC BB IRALEF 784 (adcrl), 10 Hibk = Ox3f

Ao | BisGE | 5 iR
7-4 - At | X 4 HEefife ADC 4 R4 [3:0].
3-0 - - TREE
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8 fit OTP B EH F L 12 f2 ADC

6.42. PWMG1 ¥ #7788 (pbwmglc), 10 #ilk = 0x26

(A ALY 5 iR

Ja Fl PWMG1.:
0/1: f=HIEH.

dm

7 0 H

PWMG1 A= i #dfr HUR 25

P
SE

6 -

R PWMGL 1% H i g B 5 el vk
0/1: f=HIEH.

[6)]
o
P
d

PWMGL i #8iE%.

N
o
pinl
dm

BHOMEE PWMGL iH3, &% PWMGL it#Us, X Mi<EzhA 0.

%EHE PWMGL #ith
000: A#ith

001: PB6

011: PA4

100: PB7

HAth: R

PWMG1L I
0 0 HE 0: SYSCLK

1: IHRC or IHRC * 2 (H Code Option: PWM_Source j2E)

6.43. PWMG1 43 & 785 (pwmgls), 10 Huk = 0x27

| BgmiE | 5 iR

PWMG1 =,
7 0 RE | 0: MO8 E R & 25 o P2 A4 b b
1: AiH-H0h 0 P2 A ik

PWMG1 T4y

00: =1
6-5 0 HE | 01: +4

10: +16

11: =64
4-0 0 HE | PWMGL 44345

6.44. PWMG1 14 EFR B AL & 785 (pwmglcubh), 10 #ibk = 0x2A

AL | ¥ItE{E | U5 i

R

S
7-0 | 8h00 | HE | PWMGL 77774 Bit[10:3].

4[]

6.45. PWMG1 $H4_EFR B AL = 8% (pwmglcubl), 1O Hihk = 0x2B

AL | ¥IWRME | BB Ei Dy
7-6 000 A5 | PWMGL R4 Bit[2:1].
5-0 - - NE
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8 it OTP BB F L 12 fif ADC

6.46. PWMG1 4

22 AL B AR 2% (pwmg1dth), 10 Hilk = 0x28

fr | BIME | W ik
7-0 | 8h00 | RE | PWMGL 5% HAH bit[10:3].
6.47. PWMG1 5 2 LLARAL 87 #7885 (pwmg1dtl), 10 bk = 0x29
fr | BIME | W ik
7-5 | 000 | HE | PWMGL 5% LAl bit [2:0].
4-0 - RE .

A PWMGL (52 HARS AR 2 R E LA B 7E PWMGL (5 25 b o 2R A 28 2 Tl

i 2 FE 88 (pwmg2c), 10 Hilik = 0x2C

6.48. PWMG?2 ¥

A | BIMRAE | IB #Hid
J& H PWMG2:
7 0 W5 .
7 0/1: EHIFEH.
6 HiZ | PWMG2 8t R A,
5 0 e P PWMG2 [ 145 F o2 75 e il vk«
A o/1: EREH.
4 0 n | PWMG2 A%
7 BT E PWMG2 L TEE PWMG2 HHEUS, XA S EH31E 0.
&P PWMG2 i .
000: A%
001: PB3
3-1 0 H'E | 011: PA3
100: PB2
101: PA5
HAth: R
PWMG2 I}
0 0 H5 | 0: SYSCLK
1: IHRC or IHRC * 2 (g Code Option: PWM_Source &)

6.49. PWMG2 43 & 785 (pwmg2s), 10 #slt = 0x2D

VA

BIGEAE

EiC]

g

7

0

H

i

PWMG2 FR I -
0: MO~ E I & 25 LLR P2 A v
1: 480N 0 P Ay

pinl
i

PWMG2 T4
00: =1
01: -4
10: +16
11: <64

P
d

PWMG2 It 434
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8 fir OTP BB 5 Hl7 12 fr ADC
6.50. PWMG2 T4 EFRE AL B 28 (pwmg2cubh), 10 #ilk = 0x30
fr | WIgeME | B iR

7-0 | 8h00 | HE | PWMG2 LIR% 774 Bit[10:3].

6.51. PWMG2 1H#( ERRE AL & 8% (pwmg2cubl), 10 Hihk = 0x31
fr | WIgetE | BB ik

7-6 | 000 | HE | PWMG2 LIR&78 Bit[2:1].

5-0 - - PR o

6.52. PWMG2 5 AL & 78 (pwmg2dth), 10 #ilik = Ox2E
b | WIGEME | BE iR
7-0 | 8h00 | H'E | PWMG2 (5% HH bit[10:3].

R

d

6.53. PWMG2 5 2= LUARAL B A7 8% (pwmg2dtl), 10 #ihk = Ox2F
fr | WEME | B/ ik
7-5 | 000 | HE | PWMG2 /5% HAH bit [2:0].

i

4-0 - - R

T PWMG2 52 HARA 2A AR 2R RE L ZE 7 PWMG2 (548 L mi i 2i A2 28 2 1l »
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8 fir OTP B & F L 12 £ ADC

7. #®/e
Ziinc Eiiipa
ACC Zn% (Accumulator 45 5)
a Fn#% (Accumulator 7EF2 7 B ARERF5)
sp HERR R4
flag ACC BT fEas
| AR e/
& LA
| B
— 5
A Sk
+ n
— I
~ AU G2ARAMLL 1 AMID
T L (2 FMD)
oV i (2 ARG IS 54 R i YE D
z T (MRAFIBHEATTHRIENAERZ 0, XA REN 1D
C AL (Carry)
AC % Bh A7 A7 & (Auxiliary Carry)
10.n GRER A iUIDA
M.n HAavrF- ket 0~0x3F (0~63) N &
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8 fir OTP BB LA 12 £z ADC

7.1. BamfEwaKE4S

mov &l 7% 50 RV 25040 21 R N2 .
f4n: mov  a, OXOf;
ZE R a « 0fh;
sgmbrdEf: Z: [A%),  C: (A%, AC: [A%E],  oV: [47]
mov M, a % EhE s 2 a2 S
flan: mov  MEM, a;
g8 MEM «— a
ZmbrEb: Z: [A%)],  C: [A%],  AC: [AE],  OoV: [44]
mov  a, M BN A7 A 8 2 R NS .
Flan:  mov a, MEM ;
ghR: a — MEM; 4 MEM ~NZEH, brEfr Z SHEN .
ZmbrEl: Z: [Z#m],  C: [A%],  AC: [4A4&],  oV: [A%]
mov &, 10 | %t 10 B RN,
f4n:  mov a, pa;
i a<—pa; Ypa AEN, brEAZ SHE.
SZRembrEA: Z: [3Zsgm)],  C: [A%),  AC: [A%],  OoV: [A%]
mov  10,a | BahHnh RndE 10.
#: mov  pb, a;
gE . pb < a
Zmabr L Z: [A], C: [A%],  AC: [A%],  OoV: [A%]
ldt16 word ¥ Timer16 ) 16 it 54 H 13 RAM.
Fltn:  1dt16  word:;
ghia word « 16-bit timer
Zmabr & Z: [A%Z),  C: [A%Z)  AC: [A%],  OoV: [44]
NG
word T16val ; Il %€ L—/ RAM word
clear lb@T16val ; Il %% T16val (LSB)
clear hb@T16val ;  // &% T16val (MSB)
stt16 T16val ; Il &€ Timerl6 [F#24A1E N 0
setl t16m.5 ; Il JE A Timerl6
set0 t16m.5 ; Il 5 Timer16
ldt16 T16val; /I ¥4 Timer16 1) 16 £ v+ 518 5 # ] RAM T16val
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8 fr OTP BB LA 12 fif ADC

stt16 word & I8CE word ) 16 f7 RAM & #1151 Timerl16.
Hltn.  sttlé  word;

78, 16-bit timer — word
ZinEN:  Z: [AE],  C: [A%E], AC: [A%&],  oV: [FAE]
N -

word T16val ; Il % X — RAM word

mov a, 0x34 ;

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

mov a, 0x12 ;

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

stt16 T16val ; /I Timerl6 #J4k{k 0x1234

idxm a, index | fif & 5I/E N RAM fIHbhl 35 RAM BRI BOF RN R 20 8s . & F 2 2T BHaHirix —1E 4.
fBlfn:  idxm  a, index;

Zi.  a« [index], index £ word & X.
TR PR EL: Z: [ C: [A4],  AC: [AE],  OoV: [A4]
S JE 451«
word RAMIndex ; Il & X— RAM Fa4f
mov a, 0x5B ; Il ¥ Efest ikt (LSB)
mov Ib@RAMIndex, a; // #5447 RAM (LSB)
El;ﬂjov a, 0x00 ; Il 48 5E 5% ik 4 0x00 (MSB), 7 PTB132SX/PTB132BSX
5 0
ﬁmov hb@RAMIndex, a; /I ¥48%17%] RAM (MSB)
idxm a, RAMIndex ; Il ¥ RAM btk vy Ox5B (AR RO 8N B 2%

ldxm index, a | i fHZ&511E AN RAM b -5 2n e BEE BRI B RAM. & F%5 2T MHA#Tx —154.
Fltm: idxm index, a;

g5 [index] < a; index & LA word & X »
SRR ES: Z: [A], C: [AE],  AC: AL,  OoV: [4A4]
INAEERER 1R

word RAMIndex ; Il & X—/ RAM Fg%t

mov a, Ox5B ; Il {REFREFHbE (LSB)

mov Ib@RAMIndex, a; /I ¥i5% 23] RAM (LSB)

mov a, 0x00 ; Il ¥ 8 EH bl 000 (MSB), £ PTB132SX/PTB132BSX
R0

mov hb@RAMIndex, a; // ¥448%17%] RAM (MSB)

mov a, 0Xa5;

idxm RAMIndex, a ; 11 ¥4 B 288 5 O # A\ Huhik 2y 0x5B () RAM
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8 AL OTP BB HlH 12 A ADC

xch M Znges RAM Z A2 HdE .
fltn:  xch MEM;
ZER. MEM «— a, a «— MEM
ZRMIbREN:  Z: [AZ],  C: [A%], AC: [A%F], OoV: [A4]
pushaf ¥ BRI RS A7 A7 28 B A7 B MEAR TR 8 2 I MEAR A7 1 48
fl4n: pushaf;
59 [sp] « {flag, ACC};
Sp—sp+2;
L brEN:  Z: [AZ],  C: [A%],  AC: [A%E], 0oV: [A%]
S S A :
.romadr 0x10 ; 11 AT AR 45 F2 7 N bk
pushaf ; 11 08 AR B BRI Z5 A7 4 (1) TR B MEAR A7 2%
I v AR 5 R
I H T AR 55 R
popaf ; 11 P HERR ATt 10 TR R A7 2 RN A AR B HIRE Z 4
reti ;
popaf W HER IR BT 18 8 M MERR A7k 2% IO B0 [R5 21 ZUm 8 A R B HIR S A 748

#ltn: popaf;
i sp—sp-2
{Flag, ACC} < [sp] ;
WA ES: Z: [,  C: [%@ml), AC: [%m], OV: [%Z#mm]

7.2. HEBHRKES

add a, | F A RO 5 B E AR, SRS S RN RN .

. add  a, OxOf ;

8. a«a+0fh

TR EN:  Z: [%Zm],  C: [%fm], AC: [%ZEm], OV: [
add a, M ¥ RAM 5 RIn#sAH00, SR JEHEEE R8N Bmds .

#iln: add a, MEM;

4iR: a<—a+MEM

SRR EN:  Z: [%Zm], C: [%Zi#m), AC: [%%m], OV: [
add M, a ¥ RAM 5 Rn#sAEn, SREH4RM RAM,

Fl: add MEM, a;

é;ﬂ:f%: MEM «— a + MEM

TR EN:  Z: [%Zm],  C: [%f#m], AC: [%ZEm], OV: [
addc a, M ¥ RAM. Zmas DL AR, SRS 4SRN BRI .

#ln. addc a, MEM;

#R. a—a+MEM+C

ZRMEIbREN:  Z: [%Zm],  C: [%Zf#m], AC: [%ZEm], OV: [%Zin]
addc M, a F RAM. BB LU AL AR, SR 544 RN RAM.

4. addc MEM, a;
485, MEM<—a+MEM+C
SRR ESL:  Z: [Z5m],  C: [%Zfml), AC: [=m], OoV: [5Zi]
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8 fir OTP E & AT 12 iz ADC

addc a ¥ B nas S AN, SR JE IS RN Rnds.

#iln: addc a;

ZH., a«—a+C

TR EN:  Z: [%Zm], C: [%fm], AC: [%ZEm], OV: [%Zin]
addc M ¥ RAM SR AHIN, ARJEHSE RN RAM.

filtn: addc MEM;

8. MEM «— MEM +C

SRemAR SN Z: [Zm),  C: [%Z@m], AC: [%Z#m], OV: [%Zimm]
nadd a, M B 2N rOZHE (24M5) SRAMMIIN, SRIEHEERBN BN,

4. nadd a, MEM;

ZR: a«— Ta+MEM

MR EN: Z: [=Zm],  C. [=ml], AC: [%Z&m], OV: [
nadd M, a FRAMPI1Z% (24M3) 5 RN, A5 RMARAM.

#lin: nadd MEM, a;

&l MEM <« TMEM +a

ZRMEIbREA: Z: [Zgm)],  C: [%s¢m), AC: [Z#m], OV: [
sub al FINER AT BV, SRS A RN RN .

Bltn:  sub  a, OxOf;

45%:. a«— a-0fh(a+[2's complement of 0fh])

MR EN . Z: [Zm]),  C: [Z@m], AC: [%Z®m], OV: [%Zm]
sub a, M FINER RAM, SR JEH4E BN 204 .

Blin: sub  a, MEM;

4. a<« a-MEM (a+[2's complement of M])
ZMMbEES: Z: [Zgm),  C: [Zggml],  AC: [Z#ml, OV: [Z#m]
sub M, a RAM ik 2 In4%, AR5 HEE RN RAM,

fltn: sub  MEM, a;

458 MEM «— MEM -a ( MEM + [2's complement of a] )

ZREMMbRES:  Z: [2ZEm],  C: [=Em], AC: [%ZFml, OV: [ZFm]
subc a, M ZUnaik RAM, FRESEAL, SRJEHEEE RN B .

Fltn: subc  a, MEM;

%M. a—a-MEM-C

ZREMEbRES . Z: [2ZEm],  C: [=Em], AC: [ZFml, OoV: [ZFn]
subc M, a RAM I 2 2%, PRGN, SRIEH45 R RAM.

#ltn: subc MEM, a;

4i%. MEM — MEM-a-C

RS ES:  Z: [%ZFm),  C: [%ZEm)], AC: [ZEml, OV: [%Z{m]
subc a BUMAREAL, SRS IELE RN RN

Bl: subc  a;

R, a«—a-C

ZREMEbRES . Z: [ZEm],  C: [=Em], AC: [ZFm], OoV: [ZFn]
subc M RAM 0z, SR IEEE RN RAM.

fltn:  subc  MEM;

5. MEM «— MEM-C

ZRMMbRES:  Z: [%ZFm),  C: [%ZEm], AC: [ZEml, OV: [%Z{m]
inc M RAM il 1.

#ltn: inc  MEM ;

453 MEM — MEM + 1

REMRIbRES:  Z: [ZFn),  C. [RFEW], AC: [Z¥m], OV: [ZFm]
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8 fir OTP BB F il 12 it ADC

dec M

RAM 7% 1.
fFlin: dec  MEM;
ZH. MEM <~ MEM - 1

MR AREN:  Z: [%5gn],  C. [3®mil, AC: [%m), OV: [3i]

clear

M

HEK% RAM 4 0,

Bl: clear MEM;

. MEM <0

MR EN:  Z: [A],  C: [A%E],  AC: [A%], OV: [HE]

mul

Feikic ki, 8x8 LA TIIEHATIES .

Fl: mul

#58: {MulRH,ACC} « ACC * MulOp

ZmMIbE &S 20 [A%),  C: TAZ],  AC: [A%],  oV: [A%]
NFHTE ]

mov a, Oxba ;

mov mulop, a ;

mov a, 0xab ;

mul /I OX5A * OxA5 = 3A02 (mulrh + ACC)
mov ramo, a ; // LSB, ram0=0x02

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

7.3. BALEHKES

sr a BB, A7 FAEN O,

Bl: sr a;

49, a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)

WP EA: Z: (AL C: [Z#m], AC: [A%&],  OoV: [4A%]
src a RIndmsaE®, 7 7 AR EAL .

filn: src a;

49, a (c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,02,b1,b0), C — a(b0)

SR PIbsES . Z: (A, C: [Zm), AC: [A4],  OV: [4%]
sr M RAM L4 #%, 2 7 B AEN 0.

Billn:  sr MEM;

ZEl.  MEM(0,b7,b6,b5,b4,b3,b2,b1) < MEM(b7,b6,b5,b4,b3,b2,b1,b0), C <+ MEM(b0)

WP EA: Z: (AL C: [Z#m], AC: [A%&],  OoV: [4A%]
src M RAM Wit %%, 7 7 AR EAL .

#tn: src MEM ;
45 5. MEM(c,b7,b6,b5,b4,b3,b2,b1) « MEM (b7,b6,b5,b4,b3,b2,b1,b0), C «— MEM(b0)
R EAL:  Z: [AZ],  C: [%ZEm], AC: [AZ], 0V: [442]
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PTB132SX/PTB132BSX
8 fir OTP B LA 12 ff ADC

sl a BN MIAL RS, AL 0 BAMEA O,

Bltn. sl a;

43, a(b6,b5,b4,b3,b2,b1,b0,0) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C «— a (b7)

TR ES:  Z: [AA],  C: [%ZEm], AC: [A4F], OoV: [44]

slc a BINBHINLLERE, AL 0 BB NFEALAREANT .

flm: slc a;

459 a(b6,b5,b4,b3,b2,b1,b0,c) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b7)

TR ES:  Z: [AA],  C: [%ZEm], AC: [A4F], OV: [44]

sl M RAM [N /2R, A2 0 B ANE N 0.

Bl sl MEM;

3. MEM (b6,b5,b4,b3,b2,b1,60,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b7)
TR ES:  Z: [AA],  C: [%ZEm], AC: [4A4], OoV: [44]

slc M RAM [N RS, An 0 BB NIEALAR &AL .

#iltn:  slc MEM;

455 MEM (b6,b5,b4,b3,b2,b1,b0,C) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM (b7)
TR ES:  Z: [AA],  C: [%ZEm], AC: [4A4F], OoV: [474]

swap a ZUnzsme 4 AL 51K 4 M E .

Bl: swap a;

3. a(b3,b2,b1,b0,b7,b6,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0)

SRR EN:  Z: [AE],  C: [A],  AC: [A%E], 0OV: [A4]

7.4. BEIBEHRKS

and a,l SN ST AR AT Z 5 AND, RIEHEE SRR R nds.

Fltn: and  a, OXOf ;

9. a« a&0fh

MR EN:  Z: [%Em), C: [A4E), AC: [A4E], OV: [44]
and a,M ZUINEEA RAM #4718 %8 AND, ZRJ5 1045 BARAE 3] Bmgs.

Bl and  a, RAM10 ;

8. a«—a&RAM10

ZEMPbRES:  Z: [%ZEm),  C: [A4)], AC: [A4)], oV: [4A%]
and M, a Z SR RAM 4T84 AND, 4R 54045 AL A7 5] RAM.

fltn:  and MEM, a;

453 MEM <« a & MEM

MR EN:  Z: [ZEm], C: [A4E), AC: [A4E], OoV: [4~%]

or al SN AL U ER HUTIZH OR, ARG HE4E BARAEEI B ngs.

flfm:  or  a, OXOf ;

%8, a«—a|0fh

SR ARES:  Z: [ZFm],  C: [A%E],  AC: [AZE],  0OV: [A%]
or aM 2N RAM #1472 % OR, SRJEI04 AR 2 hns.

#i: or a, MEM ;
2ER: a«—a|MEM
ZRREbREN . Z: [ZFEmW], C:. [A%], AC: [AZ],  oV: [4AE]
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PTB132SX/PTB132BSX
8 fir OTP B /Al 12 fir ADC

or M,a ZINgs A RAM #UUTZ 4 OR, AR5 1045 RARAEE] RAM.

fltn: or  MEM, a;

gif: MEM «— a | MEM

SR AREN:  Z: [%ZFm],  C: [A%],  AC: [AZE],  0OV: [A%]

xor a,l S BV AR AT IZ 8 XOR, ARG 4 BARIER RS,
Fltn:  xor  a, OXOf ;
élﬂil: : a < a”ofh

MM ES . Z: [ZEm),  C: [AE],  AC: [AE],  oV: [A7%]
xor 10, a SN 10 FAEAPATZ M XOR, SRICLERAEE] 10 FA74.

Bln:  xor pa, a;

4iR: pa<—a’pa; [/ paf port ARREFIERE

MM ES: Z: [AE],  C: [AE],  AC: [AE],  oV: [A7%]
xor aM g RAM $4TI8 5 XOR, #RJEH4E RARTE B hnss.

.  xor a, MEM ;

. a<«a”RAM10

ZRMMbRES:  Z: [%ZFm),  C: [AE],  AC: [AEF], oV: [A7%]
xor M, a ZHNEEA RAM #4724 XOR, SRJFHE4: RIAFE] RAM.

Bln:  xor  MEM, a;

gh . MEM «— a * MEM

SRMMbsES . Z: [ZEm),  C: [AE],  AC: [AE],  oV: [A7%]
not a RINERPAT 1AM B, 45 R E B nds.

#iln: not  a;

. a«— ~a

ZRMMIbRES . Z: [Zm],  C: [A&],  AC: [AE], oV: [A%]

INAZERER IR
mov a, 0x38; //ACC=0X38
not a; /Il ACC=0XC7
not M RAM #UAT 1 #MGIa 5, 455 IMHE RAM,

4. not MEM ;
ZER. MEM « ~MEM
ZREREN . Z: [ZFEmW], C: [A%],  AC: [AZ], oV: [4AE]

INA3EREX IR
mov a, 0x38 ;
mov mem, a; // mem = 0x38
not mem ; /I mem = 0xC7
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PTB132SX/PTB132BSX

8 fir OTP BB /il 12 £ ADC

neg a ZUMERPAT 2 AMBIEHE, &R RN
Bltn:  neg a;
4. a«—alf) 2 #MY

ZRMARIbRES:  Z: [%5m),  C. [A%],  AC: [A%],  OV: [A%]

. FH e
mov a, 0x38; //ACC=0X38
neg a; /I ACC=0XC8
neg M RAM 4T 2 #MBESE, 25 RATE RAM.

#ltn: neg  MEM;
Z8. MEM <~ MEM [#) 2 ¥M5

SRR EN . Z: [ZEmW], C: [A%], AC: [AZ], oV: [AE]

INAZERER IR
mov a, 0x38 ;
mov mem, a; // mem = 0x38
not mem ; /I mem = 0xC8

comp a, M i 24028 A1 RAM RN 25 .
fila1: comp  a, MEM;
Gl 2T (a-MEM), RGN Flag.

ZEMEIbRES: Z: [ZFgm),  C. [3ZFgm), AC: [3fgn],

J% FH G 41«
mov a, 0x38 ;
mov mem, a;
comp a,mem; IIZ FEHEY 1
mov a, 0x42 ;
mov mem, a;
mov a, 0x38 ;

comp a,mem; [ICEEHILY 1

comp M, a Ehig Znes A RAM BN 2
filan: comp  MEM, a;
ZER: ST (MEM - a), FEA bR &N Flag.

REMPbRES:  Z: [%Fm],  C. [%#ml, AC: [%@ml,

www.puolop.com
-83-

2018-11-28



PTB132SX/PTB132BSX

8 fir OTP B H F#HlHr 12 £ ADC

7.5. frizHKS

set0 10.n 1O FTHIAE N FAK HLAT
Blin:  setd pa.5;
453 PA5=0
WP EL . Z: [A], C: [A%],  AC: [A%],  OV: [4A%]
setl 10.n 1O AL N HL i FLA
Bilhn: setl pb.5;
ZR. PB5=1
SRR ES . Z: [AA], C: [A%],  AC: [A%], OV: [A4]
swapc 10.n TR EN: TAE, Z TRZEW, C TAE,AC A, OV,
YR 1 GRS
setl pac.0 ; Il %8 PA.O ERN%H
set0 flag.1; /I C=0
swapc  pa.0; I 3% C %5 PA.O (fii#fE) , PA.0=0
setl flag.1; /I C=1
swapc  pa.0; Il 7% C % PA.O (fifffF) , PA.O=1
RHIVER] 2 GELERIN) -
set0 pac.0 ; Il %8 PA.O TE RN
swapc  pa.0; Il 32 PA.O IS C (hrdfedE)
src a; I 42 C #Aigh ACC AL 7
swapc  pa.0; Il §: PA.O [I{HZ C (hL#E(ED
src a; 11 HH i C B sy ACC 1IN 7, E—4 PA.O [fI{i%h ACC {17 6
set0  M.n RAM [#I62 N #4 0.
Billn: setd MEM.5;
Zig:. MEMAL540
RPN EL . Z: [A], C: [A%],  AC: [A%],  OV: [4A%]
setl M.n RAM 67 N B4 1.
Biltn: setl MEM.5;
i MEM L5 41
SIS Z: [AAR],  C: [A%],  AC: [A%], OV: [H4]
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PTB132SX/PTB132BSX

8 fit OTP & FHl#F 12 fif ADC

7.6. FMBHARES

cegsn a,l P gomas Sor s, WM ER, RIBkS N 4. REMHISES (a«—a- )
Bln:  ceqsn  a, Ox55;
inc MEM ;
goto  error;
55, 4N a=0x55, then “goto error”; 75U, “inc MEM”.
ZRmPIbR SN Z: [Zm],  C: [%Z#m), AC: [%Z¥m], OV: [%Zi]
cegsn a, M L B4 5 RAM, G2 HER, BBk F—484. EMSES (@ —a- M)HIE

#l: ceqsn  a, MEM;
iR R a=MEM, Bkt F—4ME4

REMRIbRES:  Z: [ZFnw],  C. [RFEW], AC: [Z¥m), OoV: [ZF]

cnegsn a, M

FLig R s A1 RAM [FME, WHRAHEHEEEI T —%184 - EST 5@ « a- M)A
. cnegsn  a, MEM;
GER. NS a#MEM, BEEI TS %454

REMRIbRES:  Z: [ZFn],  C. [, AC: [Z¥m], OoV: [Zi¥m]

cnegsn a, | oAt RN AN L RIEOME, WERAAHEE SRR N — %464 - irEiE 5@ «—a- )

%lin:  cnegsn  a,0x55 ;

inc MEM ;
goto error ;

gER. I a#0x55, SRJ5 “goto error”; 751, “inc MEM”.

S brEA: Z: [Zm],  C: [=Zg#m), AC: [Zgm], OV: [Z#m]
tOsn 10.n WHR 10 MFREfE 0, BhiE F—1MM a4

Bldn:  tosn  pa.b;

g W PAS 20, BhidF—MES.

SIS Z: [AAR],  C: [A%],  AC: [A%], OV: [H4]
tlsn 10.n W10 MR EfE 1, Bt F—1M a4

pilgn:  tlsn pab;

5% WRPASZ 1, Bhid T —1MMES.

SR ES . Z: [A], C: [A],  AC: [A%], OV: [A4]
tOsn  M.n W RAM e A2 0, Bhid F—"1ME4 -

#ltn: tosn MEM.5;

g i MEM 675 02 0, Bkt R —1ME4 .

RPN EA . Z: [A],  C: [A%],  AC: [A%],  OV: [4A%F]
tisn Mn W RAM HfgsEhig 1, Bt F—1M 54

Billn:  tlsn MEM.5;

i W MEM IG5 02 1, Bk R — M4

WP EL . Z: A, C: [A%],  AC: [A%], OV: [4A%]
izsn  a Fimgsim 1, 2= FMEHEL 0, Bhd N1 a4

4. izsn a;
i a « a+1, #a=0, Bk F 14

MR bREN:  Z: [%5gn],  C. [2®mil, AC: [%m), OV: [
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PTB132SX/PTB132BSX

8 fir OTP B & F#lH 12 £ ADC

dzsn a RINERR 1, FH RN HERL 0, Bhid T —1MES.

Bl:  dzsn  a;

4R a <« a-1, #a=0, B F—1 1%

TR EN . Z: [Zm],  C: [%Zm), AC: [%Z%m], OV: [
izsn M RAM Jil 1, % RAM Hi{E2 0, Bkl F—1 452

Blln:  izsn MEM:;

g MEM <« MEM+1, # MEM=0, Bkt F—1F4.

RPN SN Z: [ZEm],  C. [=#w), AC: [Z#m], OV: [%Z]
dzsn M RAM U 1, % RAM i{E2 0, Bkl F—14E2.

. dzsn MEM:;
2%, MEM «— MEM-1, # MEM=0, Bkid F—"PFE4.

SRWAR SN Z: [Zm]),  C. [%Z@m], AC: [%Z®m], OV: [%Zimm]
7.7. RGEHIKES
call label PR, Huhk vT DU 438 25 18] B4 — ik .
#il4n.  call  functionl;
i [sp] < pc+1
pc <« function1
Ssp « sp+2
MR EN:  Z: [AF],  C: [A%E],  AC: [A%], 0OV: [HE]
goto label HRIFRE ik, HuhkaT DU 4B A 18] B4 — k.
filtn:  goto  error;
i, BB error FFAkLEHAT LR
ZRMAREN:  Z: [AF],  C: [AE],  AC: [A%], OV: [HE]
ret P B ) B R nas, AAEIR AL,
Blhn:  ret  Ox55;
ZE8. A« 55h
ret
MR EN:  Z: [A],  C: [A%E],  AC: [A%], OV: [HE]
ret A BR R FH AR [ AR T
filtn:  ret;
i, sp «—sp-2
pc «—[sp]
ZMpbsES: Z: [AE),  C: [A&), AC: [AE), OoV: [14]
reti AT IR SRR IR B B R Y . EXFEAPITZ )G, AW ashiE .
0. reti;
MR EN:  Z: [A],  C: [AE],  AC: [A%], 0OV: [HE]
nop VLA BE
fi4n:  nop;
il AT AR
MR EN:  Z: [A], C: [AE],  AC: [A%], OV: [HE]
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PTB132SX/PTB132BSX
8 fir OTP E & - HlAF 12 fif ADC

pcadd a H R v m 2m a2 F —MEP s .

#iltn:  pcadd a;

. pc «—pc+a

MR EL . Z: [A%Z] C: A%, AC: [A%],  OoV: [4A%]

INARER(ERCIE

mov a, 0x02 ;

pcadd a; /I PC <- PC+2

goto errl;

goto correct ; Il Bk EX 5

goto err2,;

goto err3;

correct: Ik EX H
engint S

. engint;

gh. HRWTELRAIE R FPPO,  DUE AT A BT R 45

RPN EA . Z: [A], C: [A%],  AC: [A%], OV: [4A%F]
disgint 15 1k A b

ilhn:  disgint;

5. X3 FPPO By W SR E 4 E,  Joikdk AT Th AR 5%
WP EA . Z: [AE], C: [A%],  AC: [A%], OV: [A%]
stopsys RagifE L,

. stopsys;

ER. 5 IE RGBS RS

SRR ES . Z: [AA], C: [A%],  AC: [A%&], OV: [A4]
stopexe CPU fF1k. AT B as BRIk 2 TAE I M . H 2 RGEIT Bl gis H DAY 8 DA .
.  stopexe;

il EERGE Y, FRAREREG SR TR

ZmPIbRES . Z: [AA], C: [A%],  AC: [A%], OV: [A4]
reset SRR L, Hig Tk S S A AEE .

filn:  reset;

i3 HALBARAL

RPN EA . Z: [A], C: [A%],  AC: [A%],  OV: [4A%F]
wdreset SAE1H,

filtn:  wdreset ;

ik HAETM

WP EL . Z: [A], C: [A%],  AC: [A%],  OV: [A%]
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PTB132SX/PTB132BSX
8 fir OTP B HLH 12 fir ADC

7.8. HLPITAMLRR
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2 A goto, call, idxm, pcadd, ret, reti
2 A AL .
— ceqgsn, cneqgsn, tOsn, tlsn, dzsn, izsn
1A FAA AL
14 EH Fidt
7.9. HBSEWHRELR
ik Z | C |AC|OV 84 Z | C |AC|OV 84 Z | C |AC|OV
mov a, | - - - - [mov M, a - - - - [mov a,M Y | - - -
mov a, |0 Y| -]|-1]-|mov 10,a - | -1-1 - |ldt16 word C N B
sttl6 word - |- | -1]- [|idxkm a,index| - | - | - | - [|idxmindex, a -l - -] -
xch M - | - | - - |pushaf -1 -] - | - [popaf Y|Y|Y]|Y
add a,l Y| Y]|Y]|Y|add a, M Y|Y|Y]|Y|add M,a Y|Y|Y]|Y
addc a, M Y|Y|Y]|Y]|addc M, a Y|Y|Y]|Y|addc a Y|Y|Y]Y
addc M Y|Y|Y]|Y|nadd a M Y|Y|Y]|Y|nadd M a Y|Y|Y]|Y
sub a,l Y[Y|Y]|Y|sub aM Y| Y|Y]|Y|sub Ma Y|Y|Y]|Y
subc a, M Y| Y |Y|Y]|subc Ma Y| Y |Y]|Y|subc a Y|Y|Y]|Y
subc M Y|Y|Y]|Y]|inc M Y|Y|Y]|Y|dec M Y|Y|Y]|Y
clear M -0 - -1 - [mul -l -1 -1 - |sra -l Y |- -
src a -1 Y| - - |sr M -l Y | - - |src M - 1Y | - -
sl a -l Y| - - |slc a -l Y| - - sl M -l Y| - -
slc M -l Y] - |- |swap a -l -1-1-(and al Y| -]-]-
and a, M Y| -]-1]-]and M,a Y| -]|-1]-]or al 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 | - - - |lneg a Y | - - -
neg M Y | - - - |[comp a, M Y|Y |Y]|Y |comp Ma Y|Y|Y]Y
set0 10.n - - - - |setl 10.n - - - - |set0 M.n - - - -
setl M.n - - - - |swapc 10.n -l Y | - - |cegsn a,l Y|Y|Y|Y
cegsn a, M Y|Y|Y]|Y |chnegsnh aM Y|Y | Y ]|Y |cnegsn a,l Y|Y|Y]Y
tOsn 10.n - | -] -1-|tlsn 10.n - | -1 -1]-{tOsn M.n - -] -] -
tlsn M.n - - - - |izsn a Y| Y |Y]|Y]|dzn a Y|Y|Y]|Y
izsn M Y| Y |Y]|Y]|dzsn M Y| Y |Y|Y|cal Iabel -] - - -
goto label - - - - |ret | - - - - |ret - -] -] -
reti - -1 -1-[nop - | -1 -1 - [pcadd a - -] -] -
engint - | - | - | - |disgint - | -] - | - [stopsys - -] -] -
stopexe -0 - - | - |reset - | -1 -1 - [wdreset -l - -] -
7.10.fL5E X
fr Gk R A8 AE RAM [X Hihikf) 0x00 to Ox3F.
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PTB132SX/PTB132BSX
8 i OTP B LA 12 fir ADC

8. FEFIEM
BT b= 3 iR
Securi 1= 718 (R 7 2 )
ecuri —
’ B | BRI
4.0v W LVR = 4.0V
3.5V #HF LVR = 3.5V
3.0V #Ft LVR = 3.0V
2.75V #eFt LVR = 2.75V
LVR :
2.5V #% LVR = 2.5V
2.2V Pk LVR = 2.2V
2.0V FE LVR = 2.0V
1.8V F LVR = 1.8V
_ Slow ESEE 4.1 7 twop M tsep
Boot-up_Time - o "
Fast = 2}%% 4173 tWUP ;F[] tSBP

2 PwmgOc.0= 1 iff, PWMGO H4h§ = IHRC = 16MHZ
16MHZ 24 pwmglc.0= 1 i, PWMG1 W45 = IHRC = 16MHZ
4 Pwmg2c.0= 1 i, PWMG2 44 = IHRC = 16MHZ
PWM_Source 24 PwmgO0c.0= 1 I, PWMGO K #J§ = IHRC*2 = 32MHZ
%4 Pwmglc.0= 1 i, PWMG1 if4hJi = IHRC*2 = 32MHZ
%4 Pwmg2c.0= 1 i, PWMG2 if#hJ§ = IHRC*2 = 32MHZ
(TEZARD
Disable E G 28 A PWM AH B ph AT

32MHZ

GPC_PWM
Enable PR A A2 PWM it (D B s AN SRR

PA.O EFE INTEN/INTRQ.BItO 5 PA.O

Interrupt SrcO
PA.5 1EFE INTEN/INTRQ.BIitO  PB.5
PB.O 1EFE INTEN/INTRQ.BIit1 5 PB.O

Interrupt Srcl
PA.4 P INTEN/INTRQ.BIitl v PA.4

Normal PB4 5 PB7 [EKzh/#E i v Normal
Strong PB4 5 PB7 [1URaN/HEHIA A Strong

PB4_PB7_Drive
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PTB132SX/PTB132BSX
8 fr OTP B e FrHlHy 12 ff ADC

9. FAIEREM
I B TR AR {8 ] PTB132SX/PTB132BSX £ 51 IC I 18 4 JU I — Le 485

9.1 %%
F P AR S TS S50k 1IC B2 APN, A B8R IL IC. B RIE IC B APN 15T LA R P& 1 -

http://www.puolop.com

9.2 fFH IC

9.2.1 10 5| AR ¥ 5E
(1) 10 fE AR NI
& (O ENETFIARS, Vih 5 Vil (I#EAL, 2BEsE iR SR, 5T Vih R/ME, Vil R E R
& PR R A B U . RS SRR AR S, I e

(2) 10 1A 75 NFIF] e B2 T AE o
& &EI0 NN,
¢ [ PADIER #1 PBDIER & fF#%, #XFMIKIALEA 1.

(3) PAS #E A% 5l
& PA5 HEEfi§ Open Drain i, i 55 Z4M0 LR H B

(4) PAS ¥ E N PRSTB A5l
& 5E PAS fEHIN.
& 55 CLKMD.0=1 KJ5H PAS /24 PRSTB i A 5|l

(5) PAS5 1 Nt NIFiE K 5 28 % B 2 g a3 1 % .
& UHEE PAS 5K S&HHFE >33Q.
& NREERMEH PAS fEANHIA

(6) PA7 F1 PA6 1E AN b AR 4% -
& PA7 1 PAG %5 NI .
PA7 F1 PA6 W &B b B BH B 5% H o
Fl PADIER %17 #%K PA6 fil PA7 BENBIIEIAN
EOSCR 7 7 {3 [6:5]1% 8 X6F B 1) & #4415 155 i A 2R =
< 01 : &M, fln: 32KHz
< 10 . M, #i4n: 455KHz. 1MHz
< 11 . S S, . 4AMHz
& %E EOSCR.7 =1 & FH i ik IR % 4% .
¢ M IHRC 5 ILRC VJ#:3] EOSC, ik EOSC E& ez -
R ST PMC-APNOL3 2 N2, FR4E I A B0 F SRR T 8% o DR A P B S AR ¥ B R o AN
XA GE . PCB G MR A INH . B2 PCB i RAGHESEH P EK, &g EREARRG M, 3K
FIAXT AT

* o o0
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PTB132SX/PTB132BSX
8 fir OTP B HLHY 12 i ADC

9.2.2 il
(1) A FH W7 ThBE Y — D B R
APR 1. B INTEN 4788, FFE /5 2200 h b g 42 il r
R 2: 5B INTRQ 2iA7-48
% 3. FFEF, 1] ENGINT 484 R0 CPU (b b Th fg
R4 SR, PR, BRIl
5: Ll FREFHAT R, RIEIEREF
* LEEREFF, TfEH DISGINT 545 FT A ik
* PN W TR AL, AT PUSHAF $54K /47 ALU FI FLAG #Ff7as 5dis, JH7E
RETI 27, f#f POPAF 84 &5, HLIRUIF:
void Interrupt (void)  // iR, BENF TR
{ Il B3hHEN DISGINT HPRZS, CPU A& FHEZ il
PUSHAF;

N
e

NG
5

N
h
%

POPAF;
} N RGANEAN RETI, HEIAT RETI 524 3K E ] ENGINT FPIRE

(2) INTEN, INTRQ #AH¥IEME, Pl B Ilrar, — & ZEARE 7 20 2H .

(3) AN HTIE PA4 2 PB5. I PA4 44MHHR TR, 7 intenfintrgfintegs #4745 (1% € 5 PBO AR, e
— AN[FIfZ PBO i PA4 /£ PADAUK_CODE_OPTION B {E A FWiRkEs:. FFE, 24EH PBS {E A4t
b W UE I, A AF 4 intenf/intrg/integs MR E 5 PA0 — ., ME— AF K ZE PAO (& PB5 fE
PADAUK_CODE_OPTION HL [ f Ky b B it ) 1% 7%

9.2.3 RGN BrkE
(1) FIH CLKMD #7783 al VI R Gimt b EVER, AAETI¥ RS B IE K R e R b IES . i A A
FHEPRE D3] B B PR, NiZZeH CLKMD 788U KRG 808, SR )5 @it CLKMD 247882 A A I

PR UA .

* Bil—: ZRGiH4EN N ILRC 12| IHRC/2
CLKMD =  0x36; /I Y1) IHRC, {H ILRC AZ{FH
CLKMD.2= 0 Il e ARG ILRC

2 il —: RYMHh ILRC Y1#e5] EOSC
CLKMD = OxA6; /I V13| EOSC, {H ILRC AE4=H
CLKMD.2= ©; Il S A AT R ] ILRC

* HRIBYE: ILRC PJ#:3] IHRC, [FII % ILRC
CLKMD = O0x50; /I MCU £3EA1L

(2) EHi\ RS M ILRC Bt IHRC ¥)#:5] EOSC i, EOSC B4k EHRk, KA MCU ALK EXARE.
FrLATE JA H EOSC Jail 25— B [a], EOSC FE IRy a4 v LUK R G 8 v#: 3] EOSC, 1, MCU &
Yello 24001, JFHLG RS BM ILRC Y)#:3] AMHz EOSC, 1R
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 i ADC

LADJUST IC  SYSCLK=ILRC;
$ EOSCR Enable, 4MHz; Il 4MHz EOSC J 64k .
Il 3E3R (Delay)— Bi ] 454 EOSC fasE

$ T16M EOSC, /1, BIT10
Word Count = 0;
Stt16 Count;

Intrq.T16 = O;

do

{ nop; }while(!Intrq.T16);

CLKMD = 0xA4, /I ILRC -> EOSC;

CLKMD.2 = 0; /Il %M ILRC, EA—EFRE

ZEIR (Delay) &5 A7 18] 75 4 HE il A 2 3% 2% DA T RO R TR . W 7=k S Il 2 i AR B v s (5 5, TR IER
WAL R x10 24, FFAN PAG(X2)IE:, 8 S i i vt .

9.2.4 HREMK, MENE1H

2 ILRC KM, BB SR

9.2.5 TIMER #H

HUOE $INTEGS BIT_R B (IX2 IC BRIME) , Hi%E T16M 1+ BIT8 j= Ak, # T16 1H#M 0 JF
G, B — Kb bR AETHEE] 0x100 B RAE (BIT8 A0 | 1) , Sk hIi7ETH 43 0x300 f & 4= (BIT8 M O
1) o FrAisE BITS & iH4 512 A H . iHvER, WIRLEP W EH4s TI6M T W E, WF— ki
HAE BIT8 MO AF 1 I R4

WERBGE $INTEGS BIT_F (BIT M 1 30 filk) 1 %€ T16M v #% BIT8 = A Hibr, W T16 %k
NEEELE] 0x200/0x400/0x600/ ... I A A= il . BiAh B INTEGS HIT5ik A iFal, WidiEsIih z25R.

9.2.6 IHRC

(1) 3 IC fERE AR besk iy, &K IHRC M,

(2) 1T EMC HJRpMEEF 7 IC 3388l COB I, S ANFEIFEZRM IHRC $% . W RARFAHELE IC W2 B &
SEK, IASEPRI IHRC S 23 7E 1C S8 2 Ji5 A mTRE H 0 2 B0 HH RS Fa b 38 5 0L N 2 AR 2 A A
g,

(3) IEH{E COB #iKak QTP i 2 & A i Lk it B AR 514 F

(4) H P AT LIRSS A 2 3o Rk MO 4, @ldn, B Ay DLEEAE RTINS 3 & IHRC #9124 0.5%~1%, LAER S IC
B2 JE I IHRC A
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PTB132SX/PTB132BSX
8 fr OTP BB LA 12 fif ADC

9.2.7 LVR

(1) Power OnItf, Vpp T ERIABGEL 2.0V £ 4, IC A RERINES), B0 IC ANfE TAE.
(2) RAEHIC IEHES)E, #5E LVR=1.8V, 2.0V, 2.2V A H1EH.
(3) ATLAME A 74 MISC.2 A 1K LVR M1, (HBER MR Vpp 7F IC FIEBAR TAE R ELL E, 50 1C ANETAE

9.2.8 b E#EH PWM 3| BiHEH K4 R

PADAUK_CODE_OPTION H 47k 68 GPC_PWM Z4R4E gpec.6 PR H ki k55 TM2, TM3 F1
PWMGO / PWMG1 / PWMG2 i PWM #5114, 24 gpce.6 & 1 f), X PWM AEELFT- Al 5 H 5| il 28
%0, JFEH 4 gpce.6 & 0 KRR A IE R PWM IhRE .

9.2.9 PTB132SX/PTB132BSXKIEFHIE

PTB132SX/PTB132BSX [l A PA3, PA4, PA5, PA6, Vpp, GNDIX 6 H 3|,

1E PDK3S P 002 B¢ 28 I, WLMER CN38, £ % 3, mirlLibesk PTB132SX/PTB132BSX S16A/
S16B / S14 X =ffds; WA E:, nTLLE 7Bk R, P8 IS0 Jumper, FTA 20 H) S AR A2
—SH, BN N AUIE SRR, 09N Voo, PAO CAFEEE), PA3, PA4, PA5, PA6, PA7 (AFE#E),GND,

i

L B R B ]
B B B
R ———
S & & B

LT
—_ =
L] L]

A T N
TrrTrrTrm

1.4

P234CS/CSS/CD20
e
b Ik Rk chh ks

rl-‘-l-lvl-l-

kR

Sl |

o
3
3
g
8
<
&

g
K
;

1
"
i
g
{
]
1
1
i
L

L I ] L] L] L] L L]
PDK82C12M13-D/18/16
P201CS/CD16A
P201CS/ICD14A

L

anfdi Hf PDK5S-P-003 8¢ LA it frhesk, IR R A LB, 1E#: jumper BIA],
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PTB132SX/PTB132BSX

8 fir OTP BB il 12 fi2 ADC

IR ZIF S08 XAk, W] MEM W F %, IC MIRAE BJZ Socket Ff4E T2 th 4 k& 047 & «

F o v o

P234CS/CSS/CD20

P332C8/CD20, , ,
P232CS/CD14
P234CSICK24

«f

ol ol TR e B S ¥ s )
J‘%[ 2
___-144_‘_____'-1

Q
{O
2
<
et
<
i L
‘_‘—.
(L\‘)w
ge
0 o
o o

e
=
w
e
o
2 <
=

(m]
o O
9588
(co]
4 &

o
o o

P201C8/CD14A

]

b

i
¥
f
f
¥

POK22C10A, . .
~701CS/CD16A

|
R

® HiE (MCP) HfEHBES (On-Board Writing) IS4 3¢ H 5 AT L IAT O V2 72 T 05
(1) PA5  (Vpp) AIHERT 11V,
(2) Vop FIfERT T 6.5V, TR K 45 HLIf iR 1T Ik 2 20mA.
(3) HAthesk 51 (GND Br4M) HIHIALE Vpp A A

THH BT AT o T & B s b, L oo E A S EIR R BIR, AN IR B
AL
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PTB132SX/PTB132BSX

8 fir OTP BB HlH 12 £z ADC

9.3 f£H ICE

(1) # W § PDK5S-I-S01/2(B) fjj ¥ #% K 1/ . PTB132SX/PTB132BSX . PDK5S-I-S01/2(B) 1/i K #%
X FF PTB132SX/PTB132BSX (1-FPPA) MCU HI{f H. & H PDK5S-I-S01/2(B){/i &= PTB132SX/PTB13
2BSX 3 = I

PDK5S-1-S01/2(B) 1/j £ PTB132SX/PTB132BSX I A~ 37 #15 4 NADD/COMP.

PDK5S-I-S01/2(B) /i PTB132CX i AN % 54 SYSCLK=ILRC/16.

PDK5S-I-S01/2(B) /i & PTB132CX I A3 ## Tt TM2.GPCRS/TM3.GPCRS.

PDK5S-I-S01/2(B) 1/i & PTB132CX I A3 #Ihft PWMG2C.PA5.

PDK5S-I-S01/2(B) fjj # PTB132CXH A 3 ## Jj i8¢ ADCRGC.BG_2V/BG_3V_BG_4V, Jf[H & Hf
BG_1V2.

PDK5S-1-S01/2(B){/i &, A3 FF GPC_PWM, PWM_Source, TMx_bit £ code option.

PDK5S-I-S01/2(B)j B i, 4 GPCS #$ Output £ PAO #iti i, PA3 fijH Thfig th 232 50
PDK5S-1-S01/2(B)fi & Itt, 4f# ] ADCRGC Hff) PB1 Itf, PAL W4F4E,

P M R [R] 45 %2 5% : PDK5S-I-S01/2(B): 128 # 4l 4k, PTB132SX/PTB132BSX :45 ILRC J& 1.

F I3 S [ A4 4% PDK5S-1-S01/2(B) A AN [H :

WDT J&#A PTS132SX/PTB132BSX PDK5S-1-S01/2(B)
misc[1:0]=00 8K* T\Lre 2048* T\ rc
misc[1:0]=01 16K* T\ rc 4096* T\ rc
misc[1:0]=10 64K* T\ rc 16384* T\ rc
misc[1:0]=11 256K* T re 256* Tiire
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