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CIMOMOZAX ...ttt BARIRE X%
DATASHEET ..ottt ettt ettt r e en st enien s 1
(R PPN 9
1.1 G X T 10
1.2 LY O 12
I L TP 17
2.1 L] 37 OO 17
211 SFR, BANKD.....coieeeeeeeeeeeeee ettt 17
2.1.2  SFR, BANKL. ..ottt 18
2.1.3  SFR, BANKZ ..ottt 20
2.1.4  STATUS Z178%, HiHE OX03, OX83 ..ot 21
2.1.6 JILE ZFFERE UCFGX .o etes et esesi sttt s aan s 22
207 PCOL AT PCLATH ..ottt et 24
2.1.8  INDF FITFESR i E B8 ieieeeeeeeeeee e ees ettt 25
e T e e (2 iy TP 26
B BRI BIYE oottt ettt 27
3.1 R X OO 27
3.2 AREBITAIAEIR ..o ettt 28
321 ARGEEIEEITES (OST) oot 28
322 EC TN oo et 28
I T I = 1 L I 5= VTR 28
3.3 s v 28
3.3 1 BRIEIEAL URCF) oo 29
3.3.2  HFINTOSC 1 LEINTOSC B ST T oo 29
3.4 R OO 30
341  RGUIIIETE (SCS) Moo 30
3.4.2 RGEHAATTHEIDIRZE (OSTS) il et 31
35 B b v 31
I ST R (G Y = b Lol TP 31
3.5.2  BUHSEBIMTT oottt 31
3.6 B R I B T2 25 ettt 32
3.6.1 B LRFFREIN ..cooooeeeeeeeeee et 32
B.8.2 BRI EEAE oo 32
3.6.3 A G TE R oo 33
3.6.4  FEATERMARBREIRIR . ..oooooeoeeeeeeeeeeeee et 33
3.7 el e e I = WP 33
3.7.1  OSCCON Zi778%, HIEE OX8F ..o 33
E O = 1Y 1 o OO 35
4.1 POR _EHIL T oottt sttt nee s 36
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4.2 G 1= A Y ] = SRR 36
4.3 PWRT CEHLTFITZE) oottt 36
4.4 BOR I HL I B A7 ettt 37
45 LVD I EELEATTII ..ottt sttt sttt 37
4.6 R 1 R I v AT 37
4.7 2] O 37
4.8 B YU 15 L ST 38
4.9 B i L TP 38
4.10 PCON ZETF 2%, HIIE OXBE ..ot 40
LI = I = ST 42
5.1 = PO 42
5.2 o R = e I OO PTRT 42
52.1  WDTCON ZFA7E88, HIHE OXL8 .ovoeieeeeeeeeee et 43
L = 1 3 0 LT 44
6.1 L0 1=T 44
6.2 TIMEr O TS BRAEE TR oottt ettt ee et n ettt 44
6.3 TIMEr O TEETERAEIR oottt 45
6.3.1  HAEATTECE TR IR oo 45
6.3.2 TEIFRE O H T et 46
6.3.3  JHANBIFEFIRBNE T ZE O.oeoieeeeee et 46
6.4 5 TIMERO FHIEBFAE BRI oot 46
6.4.1  OPTION ZAAF28, HIHE OX8L..ooivieeeeeeeeeeeeee et 46
6.4.2  TMRO, HIHE OXOL ..o 47
T HTTEERT TIMERL B ettt 48
7.1 TIMErL TTAEJE TR oottt 48
7.2 G e 3L TR 49
721 BBV oottt 49
722 AREBIFEIUE oottt 49
7.3 TIMEEL TP BTES oottt 50
7.4 THMIEIL B R 28 oottt 50
75 Timerl TAE T BT BERBE TN TR oo 50
751  FERB U EERE R TIEEE TIMERL oot 50
7.6 TIMERL [ T2 oottt 51
7.7 ML T T ettt ettt ettt ettt ettt ettt ettt 51
7.8 Timerl ZEPRBRAE T T I TAETE IR oottt 51
7.9 ECCP FHFE/ELIEITIE ..ot 52
7.10 ECCP R TR % oottt 52
7.11 5 TIMERL 2 0T oot 52
7.11.1  TLCON ZFA72%, HIHE OXL0. .o 53
7.11.2  TMRIL ZFA78E, HIHE OXOE ... i 54
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7.11.3  TMRIH ZFAEEE, HIHE OXOF oot 54
T 1 3 OO 55
8.1 LT 7 B 3 TP 55
8.2 5 TIMERZ FHZRZFAE BT oo sttt 56
8.2.1  PR2 ZFAE8%, HIHE OXO2 oo 56
8.2.2  TMR2 ZAEaE, HIEE OXLL ..ot 57
8.2.3  T2CON ZAF2E, HIHE OXL2.eiicicceeeeeeeeee et 57
9 HEIRAFH L ELELPWM B oot 59
9.1 15 TR 59
9.1.1  CCPL GIHIELE ..oooeeoeeeeeeeee ettt 60
9.1.2  TIMERL BEZRIETE oottt 60
0.1.3 BT ot 60
0.1.4  CCP FRIIIIEE oottt 60
9.2 30 = VTSP 60
9.2.1  CCPL GBI E ..ottt 61
9.2.2  TIMERL FEZRIETE oot 61
0.2.3  BAEHHIAETN ..ot 61
0.2.4  HEERIAEAIIT R oot 61
9.3 PWIM BT ..ottt ettt ettt en et en e 62
9.3.1  PWM JEH oottt 63
9.3.2  PWM [HZ5E oottt 64
9.3.3  PWM ZFHEZE oottt 64
TR B N Y vl N3 PPN 65
9.35 RGP ITR IS oot 65
RN T = YA £ 3} 221 OO 65
9.3.7  PWM LA oottt 65
9.4 PWM (BEHEERTRD oottt 66
0,41 CEMFIIID oot 68
0.4.2 AR oo 71
9.4.3  JAFNFEIEIEIN ..ottt 75
9.4.4 MG PWM HEIFEPIEIR oot 76
945 BN FIBEI oottt 77
9.4.6  FTGRFRFLIKZEIT IR c.ooooeeeeeeeeeee et 78
9.5 PWM B EIIIBE oottt 78
9.5.1  IRIEBKIIEEIR oo 79
9.5.2 B AT PWM AB S H oottt 80
9.5.3  PWM HBIIHAEIEH oot 81
9.6 G B C P A 2T AT T Ao oottt ettt ettt rerees 81
9.6.1  CCPRIL ZFE8%, HIHE OXL13..eeeoeeceeeeeeeeeeeeeeeee e 82
9.6.2 CCPRIH ZA78%, HIHE OXL14 oo 82
CM9IMO04X page4

ERYIT S O FL TR PR A 7]

E-mail:liuyang@chipmindmcu. com



chipmind CMIMO4X

9.6.3  CCPLCON ZF Fa%, HIEE OXL5 ..o 82
9.6.4 PWMICON 7788, HIHE OXL6 .ovoveieeceeeceeeeeeeee e 84
9.6.5  ECCPAS Zi 785, HIHE OXL7 oo 84
9.6.6 PWMIAUX ZF77 8%, HIHE OX90 ..o 85
10 5/ 3T 87
10.1 3o 5 PO 87
10.1.1 BRI FIIETE oottt 89
10.2 R LU AT 90
10.3 50 L] PR 92
10.3.1 D RS oottt 92
10.3.2 BT ATE oot 92
10.3.3 DA TT IR oottt 92
10.4 5 S 1 TSP 92
10.5 B T ..ottt 93
10.6 U RS AR FERRCTR S TR I A ottt 94
10.7 3o o = L LYy el N < 0 O T 94
10.8 3o T I E o 1211 OO 95
10.9 ELARES B S TIMEIL [A12E oottt 95
1010 EBIGREHIB I HEIE oottt 95
10.10.1 JHAT TEAF oottt 96
10.20.2 FHIELEIETE oo 96
10.10.3 HHIEHITZE VSS ..o et 96
O R o o E ok I = NPT 97
10.11.1 CMCONO ZF 17 %, HIHE OXL1 e 97
10.11.2 CMCONZL ZF7F a4t HIHE OXLA oo 98
10.11.3 VRCON Zi77a%, HIHE OX99 ... 99
11 E0g el =L === 1Y R 100
11.1 IRFEEIE EEPROM 2R BB oottt 100
11.2 TEHIHE EEPROM .....ooveeeeeeeeeeeeeeeee ettt n et 102
11.3 E#E EEPROM FHIE ZFAE RS oo 102
11.3.1 EEDAT Z7E88, HIHE OXOA oot 102
11.3.2 EEADR 2752, HIEE OXOB ...t 103
11.3.3 EECONIL 27788, HIHE OXOC ...t 103
11.3.4 EECON2 27785, HIHE OXOD ..o 103
12 FERCEAREE CADC) BEHL oot 105
12.1 ADC FRITILE oottt ettt 105
12,00 BT oottt 105
I N (= v, =S PR 106
12.1.3  ADC B HLIE oottt 106
12,14 BEARITEN oo 106
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12,05 H ettt 107

12.1.6 B IIFE IR oo 108

12.2 ADC H TTAER TR oottt n st ene s 108

12.2. 1 BB oot 108

12.2.2 BT oottt 108

12.2.3  ZRIEBEI et 109

12.2.4  ARERFEZN T ADC HUTEAE oot 109

12.2.5 BRI AIIE B2 oottt 109

12.2.6  ADEEHBIEIR oot 109

12.3 AID SRR TSR oottt 111

12.4 e Do = B e e I SRR 112

12.4.1 ADCONO ZA 785, HIEE OXLE oo 112

12.4.2 ADCONL ZA 785, HIEE OXOF oo 113

12.4.3 ADRESH Zi 788, HIHE OXLE oot 114

12.4.4 ADRESL ZA78%, HIUHE OXOE ...t 114

12.45 ANSEL 5753, HIUHE OX90 ... 115

13 b = s VTP 116

13.1 L R TR 116

13.2 O R Gaw = B SO 117

13.2.1 MSCKCON ZifF 88, HIHE OXIB .o, 118

13.2.2 SOSCPR Z178%, Ml OXAC, 1D 119

14 X v OO 120

14.1 INT F T ettt 120

14.2 PORTA FEFARAL T oot 121

14.3 BT IIZ ...ttt ettt 121

14.4 TSR e Rt B e =TT 122

14.5 T B = I SR 123

1451 INTCON ZF1728, HIHE OXOB ..ot 123

14.5.2  PIRL Z174%, HIHE OXOC ..ot 124

1453 PIR2 ZE1E88, HIHE OXOD .. ..ot 125

14.5.4 PIEL ZA72%, HBIHE OXBC ..ottt 125

1455 PIE2 ZA72%, HIHE OX8D ..ottt 126

14.5.6 1OCA ZEAFE8%, HIEE OXO6 ..ot 127

15 BIEREE S FELREIC .ottt ettt 128

15.1 TRTIABETR ..ottt 128

15.2 To T IIIERTE ..ottt 128

16 11O BT oottt ettt ettt 129

16.1 PORTA 5 I FT TRISA B TR oottt eeeee et en s 129

16.2 I TR EABIIIRE ..ot 129

16.2.1 G i di ettt 129
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T B N U 129
16.2.3  ANSEL ZFFER% oottt n ettt 129
ST R L A 21 TN 130

16.3 ECCP FT PWM PR T T oottt 130
16.3. 1 Fi IR oottt 132
16.4 e et (O i B s e 0 PR 146
16.4.1 PORTA FAE8%, HIHE OXO5 ..o 146
16.4.2 PORTC ZFA7 8%, HIUHE OXO7 oo 146
16.4.3 TRISA A7, HIHE OX85 ... 147
16.4.4 TRISC ZAAF8%, HIHE OX87 oot 147
16.4.5 WPUA ZA 785, HIHE OXO5 ..ottt 148
16.4.6  WPUC ZFA7E5%, HIHE OX88 ...t 148
16.4.7 WPD ZE8%, HIHE OX89 oottt 148

17 PWMX T TIMERX. c....covoveeeeeeeeeeee ettt sse e sttt es st es st e 150
17.1 TIMERX TAEJEFE oottt 150
A R SRR 151
17.1.2  TIMERX B3 oottt 151
17.1.3  TIMERX BT oottt 151
17.1.4  TIMERX TRZII ..ottt 152
17.1.5  TIMERX I oottt 152
17.1.6  TIMERX ZEARARAE TN T AE oot 152
A A = = 1 V=0 o I TR 152
17.2 BUZZER TAEREIL oottt 153
1721 BUZZER JHM] oottt 153
17.2.2  BUZZER ZEARBRIZIIN T EAE oot 153
17.3 PWM TAEREE oottt 153
1731 PWIM JE B oottt 154
17.3.2 PWM AL oottt 154
17.3.3  PWM LAEE oottt 155
17.3.4  PWM LAEEARBRIEEIR .ooooeeeeeeeeeeeeeeeeee et 155
17.4 PWIMX FH T BT 8 oottt 155
1741 TMR3L ZE1788, HIHE OXLOC ..o 155
17.4.2 TMR3H ZF/75%, HIEE OXLOD ..o 156
17.4.3 PR3L Z1F88, HIHE OXLIOE. ...t 156
17.4.4 PWM3CRO 1725, HIIE OXLOF ..o 156
17.45 PWM3CR1 Z7E88, HIHE OXL110 ..voivoieeeeeeeeeeeeeeeeeeeeeeeeee e 157
17.4.6 T3CKDIV FAF8E, HudIk OXILL oo 158
1747 TMRAL ZE1788, HIHE OXT112 oot 160
17.4.8 TMRAH ZF175%, HIEE OXIL3B .ot 160
17.4.9 PRAL FA788%, HUHE OX114 oo 160
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17.4.10 PWMACRO Zi7E8%, HIHE OXIL5 ..ot 161

17.4.11 PWMACRL ZFA72%, HIHE OXLL6 ..o 162

17.4.12 TACKDIV Zi77 8%, HIHE OXLIL7 oo 163

17.4.13 TMRSL 257783, HIUHE OXIL8 ..ot 164

17.4.14 TMRSH Z7728, HIHE OXL119 . it 164

17.4.15 PRS5L ZAE85, HIHE OXILA ..ot 164

17.4.16 PWMS5CRO Zi7E 8%, HIHE OXIAB ..ooivoeeeeeeeeeeeeeeeeeeeseee e 164

17.4.17 PWMS5CR1 257 8%, HIHE OXLLC oo 166

17.4.18 T5CKDIV ZFAFE8%, HIHE OXIID ..ot 167

18 Y OO 168

18.1 S AT % AT E by I SO 168

18.1.1 VCONL ZAF28, HIHE OXL08 ... 169

18.1.2 VCON2 ZAF2E, HIHE OXL09 ... 169

19 ) A OO 170

19.1 AR G U 170

19.2 Y O ab i 5 PN 170

19.3 P B TR T BE (HFINTOSC) oo sesness s seanesnsnes 170

19.4 P BARITIR I BE(LFINTOSC) oot ensen s sness s 171

19.5 5 B B VHE Y L B (BANAGAD) vttt 171

19.6 (YA B =358 ok =y~ (51 FE OO 172

19.7 R E AL (LVR). oot 172

19.8 AR TE DT LB (LVD) oottt 172

19.9 AL ELEE (POR) vttt 172

TR LT VL@ N =Y B R TR 173

19.11  Comparator ELEEZR LIS oo 173

1912 10DIEADC HELE oottt 173

19.13  FATEBSHT L HEE oottt 174

19.14  4bit DAC HLI% (HLEBS B EHIEEE) e 174

19.15 K TTAEHLIR(IVOD) «ooverereereeesseeeeseesesesteseesees s sestessssees s s s st enesnaanees 174

20 FEAEETIZR oot ettt 176

21 T A2 e (=00 SO TP 178

ST W = s 5. 4 TP 183

I I = e i > 2 - AT 184
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1 etk

H FER RO Rl 1 246
8 JZAEA HERR x11bit
2T B 4T fa 4 8
2Kx14b F& /717 73 1]
<> RS A checksum H 356
< TIHLE, User Option
® 256x8b ##i EEPROM
< ¥ EEPROM £ 5 FH 4 2
128x8b SRAM
1 x iy 8 LTS AR i I 2§ O
Ix i 3 LT A) 16 A7 52 B 45 1
1 x i 8 AL TS A E I 2% 2
R LRROR AT g SR X EF () ) PWM A5 ER
S BHEPRTTIE: RGE BRI 2 T 32MHz B B
> Rk
> R 3 XA GEIX T PWM it
3x12bit Timer, 3x12bit PWM, 7 BUZZER #ix
W 7 AL WDT, i AR 28 16ms~2048ms
FHZEIR T PWRT
KIhFERA SLEEP
ZAMRERYR, INT. 5 O28 4. WDT Ai%dli EEPROM B5eRk, 4%
P E mi% 16M RC fikiz %
N ELE 32K RC R % %
TFFANER R 16M 18 32K, DL K A i oA X
<> P B IAR
> R JE A
® NE 10 {7 ADC, ¥ 8 MNMliE (7 MAMEE + 1 MWES 1/4VvDD JEIE)
< SEFEAIE: S Vref, VDD, Wi 2V/3V
® NE 2 il Ak FE LR
> RS E B
> LR AT B
® (XHLJEEF LVR: 1.8V/2.0V/2.2V/2.8V
® {LHIEAM LVD: 1.6V/1.8V/2.0V2.4V/2.8V/3.0V/3.6V/4.2V
® TR
> BRI 208 32 R
® % 14 MBI 10, 16 HUM &M
< 14410 ARG )
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S R (O &/ VA v o ]
Ui 124 1T, RAO~RA7
XREE R G4 FE ICSP
SCREEZE R, 3 AN AT A
FE Y 2 [ O

TAEHEER: 1.8V~ 5.5V
TARIREE: -40~85C

ORI TAEMA: 16MHz
< Fsvys=8MHz: 1.8V~2.7V
<% Fsys=16MHz: 2.7V~5.5V
® HIEN. SOP14, SOP16

POR_RSTN
BOR_RSTN 1

-
IRCCK _, | Yvy v

XTCK »| CLKC TMR/WDT SRAM RSTC/OST/

ERCCK ] 1288 [ | PwrT/BOOT

10_CTRL SFR J SFR_BUS L A PDAT

\J

CFG

N v
EDAT
STALL | ¢
. PADDR CPU Data
: EEADDR EEP
256B Prog
EEWDAT EEP
10 N—— 2K words
EPI
ADDR & WDAT BUS I
. [ CTRL BUS Ny
SDA | SER '
|| A

1.1 RGIhREHE

1.1 EFGHESE

ik 27484 13 i (0x0000 ~ OX1FFF), % XC#F 8K Hulib=¥[a]. P FfEds —3HE 2K N
(0x0000 ~ OXO7FF), i L 6 NMAMAUH P ECE . L) BLE X, BIE 2K+64 /7, ‘B 1HH EEPROM
M. —A> PAGE /& 16 ¢, /> PROM —3tf 134 /> PAGE.

Hrp 0~0x07FF X EFEFX Ui, ASLIH 4> Ox800~0x1FFF fRE . F A1 L) FEE XM
0x2000 JT4f, % Ox205F 253 .
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0 I
Implemented
OX7FF
0x2000 UCFGO el
0x2001 UCFG1
0x2002 UCFG2 Main
0x2003 USER Area
E o \*\\ Reserved
0x2010 FCFGO AN Not Implemented
0x2011 FCFG1
0x2012 FCFG2
: j FACT
0x2020 FMD INFOXx o ]:\F\IfF
0x2021 R _/
: INFO 0x2000 USER/
0x204F ADC_ERRX FACT/
; T. Implemented INFO
OX205F FMD INFO3 < 0x205F Pages
Bl 1.2 F2 5 2 (Al b i g
CM9IMO04X pagell

VYT ASE oy T RHE AT IR A 7

E-mail:liuyang@chipmindmcu. com



chipmind

CM9OMO04X
1.2  BMuE

CM9IM04X
PRINTEE O T RHA PR A 7]

E-mail:liuyang@chipmindmcu. com

pagel2



chigmirid

CMOMO04X

vDD [ ]
PA6/0SC2/T1G/CLKO [ 2|
pc3/Pic/pwma [ B |
PC2/AN6/P1D/PWM5 [ 4 |

CM9MO041

'8 11 VsS

7T ] PAO/ANO/C1IN+/ICSPCLK
6T ] PA1/AN1/C1IN-/ICSPDAT
5 ] PC4/C20UT/P1B/PWM3

VDD g
PA7/0SC1/CLKI/T1CKI 2]

PA6/0SC2/T1G/CLKO B
PA4/ATESTO/Vgeap A
PC3/P1C/PWM4 5]
PC2/AN6/P1D/PWM5 B
PC4/C20UT/P1B/PWM3 7]

CM9MO042

14T VsS
131 |PAO/ANO/C1IN+/ICSPCLK

'12] | PA1/AN1/CLIN-/ICSPDAT
1117 PA2/AN2/C1OUT/TOCKI
‘107 |PA3/AN3/ATEST1

9T 1 PCO/ANA/C2IN+/P1F/Vper
g PC1/AN5/C2IN-/P1E/INT

vop 1] /)

PA7/0SC1/CLKI/T1CKI 2]
PA6/0SC2/CLKO/T1G[ B ]
PAS/MCLRB 4]
pc3/Pic/Pwm4 ]
PC2/AN6/P1D/PWM5[_6 |
PA4/ATESTO/Vpep 7|
PC5/CCP1/P1A/yrean [ B

CM9MO043

(16| yss
PAO/ANO/C1IN+/ICSPCLK
(14| pA1/AN1/C1IN-/ICSPDAT
PA2/AN2/C10UT/TOCKI
PA3/AN3/ATEST1

(117 | PCO/AN4/C2IN+/P1F/Vger
PC1/AN5/C2IN-/P1E/INT
[9] ] PC4/C20UT/P1B/PWM3

/] 1.3.1 CMOMO4X Al kifiIfz . SOP8, SOP14, SOP16
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PRINTEE O T RHA PR A 7]

E-mail:liuyang@chipmindmcu. com



chigmirid

CMOMO04X

PR st A ALK PR 0 «

(=g B ifes WG | fbfE | Bk ol i 74
G | SR
PAO/ANO/C1IN+/ICSPCLK | PAO TTL CMOS | GPIO with IOC and | AIfic & -4
WPU
ANO AN — AID JEIE 0 A
ICSPCLK | ST — Debug/be s =R
M clock 55
(Fmax=6MHz)
C1IN+ AN — Comparatorl
non-inverting input
PA1/AN1/C1IN-/ICSPDAT | PAl TTL CMOS | GPIO with IOC and | AIfic & -4
WPU
AN1 AN — AID JBIE 1A
C1IN- AN — Comparatorl
inverting input
ICSPDAT | TTL CMOS | Debug/be A
M data {5 %5
(Fmax=6MHz)
PA2/AN2/C10OUT/TOCKI PA2 TTL CMOS | GPIO with IOC and | AIfic & L4
WPU
AN2 AN — A/D i#IE 2 N
C10UT — CMOS | Comparatorl
output
TOCKI TTL — Timer O Y5 Sk i B4
A
(Fmax=4MHz)
PA3/AN3/ATEST1 PA3 TTL — GPIO with IOC and | AIACE 4
WPU
AN3 AN — AID JBIE 3 A
ATEST1 | AN AN RRPLI BUE B 1 Pa AR A
PA4/ATESTO/NREGP PA4 TTL CMOS | GPIO with IOC and | FIACE i/ Sz
WPU
ATESTO | AN AN DL U A Pa AR A
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VREGP | — AN AR EYSYER i
PAS/MCLRB PA5 TTL CMOS | GPIO with IOC and | FICE -4
WPU(or input only)
MCLRB | TTL — AR B AL A MCLRB
PA6/OSC2/T1G/CLKO PAG TTL CMOS | GPIO with IOC and | AICE -4
WPU
0scC2 — XTAL Crystal/Resonator | OSC2
T1G ST — Timerl ['J424A
CLKO — CMOS | Il e Hy CLKO
(Fmax=10MHz)
PA7/OSC1/CLKI/T1CKI PA7 TTL CMOS | GPIO with IOC and | AI'fic & -4
WPU
CLKI ST — External clock
input/RC oscillator
connection
0OSC1 XTAL | — Crystal/Resonator
T1CKI ST — Timerl SR
PCO/AN4/C2IN+/P1F/VREF | PCO TTL CMOS | PORTC I/O ATACE B
AN4 AN — A/D B 4 N
C2IN+ AN — Comparator2
non-inverting input
P1F 4 CMOS | #5274 PWM it
VREF AN — AID S22 Lk
PN
PC1/AN5/C2IN-/P1E/INT PC1 TTL CMOS | PORTC I/O AIACE R SR
AN5 AN — AID JEIE 5 A
C1IN- AN — Comparator2
inverting input
P1E — CMOS | 1527 PWM fi t
INT TTL — B B v B o A\
PC2/AN6/P1D/PWM5 PC2 TTL CMOS | PORTC /O ATECE Eh R
ANG AN — AID i 6 fi A
P1D — CMOS | #5274 PWM i i
PWM5 — CMOS | PWMS #ith
PC3/P1C/PWM4 PC3 TTL CMOS | PORTC /O FECE BRI
P1C — CMOS | #5274 PWM it
PWM4 — CMOS | PWM4 #ith
PC4/C20UT/P1B/PWM3 PC4 TTL CMOS | PORTC I/O AR E F
C20UT — CMOS | Comparator2
CM9IMO04X pagel5
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output
P1B — CMOS | H#45a%! PWM i th
PWM3 — CMOS | PWM3 #irth
PC5/CCP1/P1A/VREGN PC5 TTL CMOS | PORTC I/O AIfCE B
CCP1 ST CMOS | #i#e%m A/ i
P1A — CMOS | H#45a%! PWM i th
VREGN | — AN R A S e
HEE:
1. 10C: Interrupt on change, #H IO
2. WPU: Weak pullup
3. ST: # CMOS H P Ha % Refih R 25N\
4. AN: BB B
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2 FPRINRER AR

2.1 MbhtRRst

2.1.1 SFR, BANKO
ADD | Name bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 POR reset
R
BANKO
0 INDF i FSR [N X Bl A7t gs AT Ui 0] (IR 37 A7 48D XXXX XXXX
1 TMRO TIMERO i #2% XXXX XXXX
2 PCL TS 8 iz 0000 0000
3 STATUS | FSR_B | PAGE[1:0] ITF IPF z HC C --01 1xxx

8
4 FSR (B4 S FR &t T A7 A% XXXX XXXX
5 PORTA |PA7 |Pa6  |PA5 [Pa4 [PA3 |[PA2 |PAL |[PAD | xxx0 0000
6 - - _— - _— -
7 PORTC |- | - pcs  |pPca |Pc3 [pc2 [Pci [PCO | --xx x000
8 - e e - -
9 1111 1111
A PCLATH | - - - FEFP Bt i 5 A8l A7 2% ---0 0000
B INTCON | GIE PEIE |TOIE |INTE |PAIE |TOIF [INTF |PAIF | 0000 0000
C PIR1 EEIF | CKME |- C2IF | ClIF |OSFIF | TMR2l | TMR1l | 0000 0000
AIF F F
D PIR2 - - - - - - ADIF | CCP1l |---- --00
F
E TMRIL | 16 fii TIMERL K75 (R FF Z5 /7 8% XXXX XXXX
F TMR1H | 16 fii TIMERL &7 i (R FF 5 /7o XXXX XXXX
10 TICON | T1GIN | TMR1 | T1CKP | TICKP | T1O0S | T1SYN | TMRL | TMR1 | 0000 0000
v GE s1 S0 CEN |cC cs ON
11 TMR2 TIMERZ2[7:0] timer2 module register 0000 0000
12 T2CON | - TOUTPSI[3:0] TMR2 | T2CKPS[1:0] -000 0000
ON

13 CCPRIL | fili#t. Ebk. PWM ZF7E88 1 KT XXXX XXXX
14 CCPR1H | fi#. L. PWM ZfFEss 1 Mm-S XXXX XXXX
15 CCP1CO | PIM[1:0] DC1B[1:0] CCP1M[3:0] 0000 0000

N
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16 PWM1C | PRSE | PDC[6:0] 0000 0000
ON N

17 ECCPAS | ECCP | ECCPAS[2:0] PSSAC[1:0] PSSBD[1:0] 0000 0000

ASE

18 WDTCO | - - - WDTPS[3:0] SWDT | ---0 1000
N EN

19 CMCON | C20U |C10U |C2INV | C1INV | CIS CM[2:0] 0000 0000
0 T T

1A CMCON | - - - - - - T1GSS | C2SY |---- --10
1 NC

1B MSCKC | - VREG | T2CKS | SLVRE | - CKMA | CKCN 0000 -00-
ON _OE |RC N VG TI

1C SOSCPR | SOSCPR [7:0] 1111 1111
L

1D SOSCPR | - - - - SOSCPR [11:8] —ee- 1111
H

1E ADRESH | 7o} 554%™ AD 45 SR 8 Arelias 45 0 50 4% 20 F 1 2 47 XXXX XXXX

1F ADCONO | ADFM | VCFG | VCFG | CHS[2:0] GO/D | ADON | 0000 0000

1 0 ONE

20~7 | SRAM BANKO, (96Bytes) XXXX XXXX

F
2.1.2 SFR, BANK1

ADDR |Name |BitZ |Bit6 |Bit5 |Bit4 |Bit3 |Bitz2 [Bit1 | Bito POR reset

BANK1

80 INDF fii ] SFR ) PN 25556 BE A7 8% 34T U5 i) (AR FE 2542 28) XXXX XXXX

o1 OPTION |/PAPU |INTED |TOCS |TOSE |PSA |PS2 PS1 PSO 1111 1111

G
82 PCL FEFFIH AR IC 8 A 0000 0000
o3 STATUS | FSR_B | PAGE[L:0] ITF IPF z HC C --01 1XXX
8
84 FSR FIESS i =R wamea 1 XXXX XXXX
o TRISA TRISA[7:6] TRISA[ | TRISA[4:0] 1111 1111
5]

86 - - cee e

87 TRISC - - | TRISC[5:0] --11 1111
CMIMO04X pagel8
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88 WPUC - - WPUC[5:0] --00 0000
- WPD - - - WPDA | WPDC | WPDC | WPDC | - ---0 000-
4 1 2 3
8A PCLATH |- - - M v A = 5 AL A ---0 0000
8B INTCON | GIE PEIE | TOIE INTE | PAIE | TOIF INTF | PAIF | 0000 0000
6C PIE1 EEIE | CKME |- C2IE |ClIEE | OSFIE | TMR2l | TMR1l | 0000 0000
AIE E E
8D PIE2 - - - - - - ADIE | CCPll |[---- --00
E
oF PCON VREF_ | LVDL[2:0] LVDEN | LVDW |/POR |/BOR | 0000 00qq
OE
aF OSCCON | LFMO | IRCF[2:0] OSTS | HTS LTS SCS 0101 x000
D
% PWMI1AU | AUX1E | P1OS | PIFOE | PIEO | P1DO |P1CO |P1BO |P1AO |0--0 0000
X N E E E E E
91 ANSEL ANSEL[7:0] 1111 1111
92 PR2 PR2[7:0] timer2 period register 1111 1111
93 - - 0000 0000
94 - - 0000 0000
o5 WPUA WPUA[7:6] WPUA[ | WPUA[4:0] 1111 1111
5]
96 IOCA IOCA[7:0] 0000 0000
97 - - 0000 0000
98 - - 0000 0000
99 VRCON | VREN |- [VRR |- | VR[3:0] 0-0- 0000
9A EEDAT EEDAT[7:0] 0000 0000
9B EEADR | EEADRJ[7:0] 0000 0000
oc EECON1 | - - WREN | WREN | WRER | WREN | - RD --00 x0-0
3 2 R 1
9D EECON2 |- : - - - - - WR R
9E ADRESL | Zexf554% 0~ AD 45 SR IOMK 2 AEliaE 45 4 5% R 45 R I 8 fir XXXX XXXX
oF | ADCONL |DIVS | ADCS[2:0] E |- E | - 0000 ----
AO~B | SRAM BANK1 (32Bytes) XXXX XXXX
F
CO~E |- ceee -
F
FO~FF | SRAM, 1jjli] BANKO [f] 0x70~0x7F XXXX XXXX

CMIM04X
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2.1.3 SFR, BANK2
ADDR Name Bit7 Bit6 Bit5 Bit4 Bit | Bit2 Bit1 Bit0 POR reset

3
BANK2
100 | INDF ff ] SFR W &5 BAE A gs 47 i ) IR B 27 A7 4%) XXXX XXXX
101 |- - e e
102 | PCL TP THE IS 8 fir 0000 0000
103 STATUS FSR_B8 | PAGE[1:0] ITF P |z HC C -001 1xxx
F
104 | FSR [FIESS Sl =k wawea 1 XXXX XXXX
105 | - - —eee -
106 | - - —eee -
107 |- - —eee -
108 | VCON1 - VREGM][1:0] VREGHBI[4:0] -000 0000
109 | VCON2 - - - VREGLB[4:0] ---0 0000
10A | PCLATH - - - TR T H3s = 5 LA A ---0 0000
10B | INTCON GIE PEIE | TOIE INTE ] PAIE | TOIF \ INTF PAIF | 0000 0000
10C | TMR3L 12 f et 4% 3 1% 8 I XXXX XXXX
10D | TMR3H 12 f75E 4% 3 i 4 ff ] PWM3 LAC 7 f7#% PR3 /& 4 {7 XXxx 1111
10E | PR3L PWM3 LHACZF 74 PR3 1L 8 fir 1111 1111
10F | PWM3CRO | P3INTS | P3PER[2:0] \ P3CKSRCJ[2:0] P3BZR 0000 0000
10 PWM3CR1 | P3EN P3POL | TMR3PS[2:0] TMR3ON TMR3l | TMR3IF | 0000 0000
E
111 | T3CKDIV TE 2% 3 Aoy A o A7 2 0000 0000
112 TMR4L 12 i Em 28 4 1% 8 fir XXXX XXXX
113 | TMR4H 12 frsE 48 4 w5 4 fr \ PWM4 LA 7 A7 4% PR4 & 4 {7 XXXx 1111
114 | PRAL PWM4 LD % f7 4% PR4 1K 8 fir 1111 1111
115 | PWM4CRO | P4INTS | P4PER[2:0] \ P4CKSRCJ[2:0] P4BZR 0000 0000
16 PWMA4CR1 | P4EN P4POL | TMR4PS[2:0] TMR4ON TMR4l | TMR4IF | 0000 0000
E

117 | TACKDIV SE I 4 I o I ar A7 4 0000 0000
118 TMR5L 12 f et 4% 5 1% 8 fir XXXX XXXX
119 | TMR5H 12 {75 4% 5 i 4 47 \ PWM5 [ILAC 77 f7#% PR5 & 4 fif XXxx 1111
11A | PR5L PWM5 ULHCZF 74 PR5 1L 8 fir 1111 1111
11B | PWM5CRO | P5INTS | PSPER[2:0] \ P5CKSRCJ[2:0] P5BZR | 0000 0000
11C | PWM5CR1 | P5EN P5POL \ TMR5PS[2:0] \ TMR50N \ TMRSIE | TMRSIF | 0000 0000
11D | T5CKDIV TEW 48 5 I 4 ar A7 4 0000 0000
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11F

120~
16F

170~
17F

SRAM, 17 BANKO [ 0x70~0x7F

XXXX XXXX

?;E%:

1. INDF ARYEEFEE:

2. REBHRSEE LN

3. ALK FHEBRMUAEES 1, UEEHFHRTRESHR;

4. ANSEL EA{E% OxFF, BIAHZR 1O A ER, BUERI S )5 %5k PORTA 83 PORTC,

PORTA[3:0]f1 PORTC[2:0:REF{EN 0, F AU BATABEMIER, X5 EMNKEEFF

BABTLR.
2.1.4 STATUS ###4%, Huhk 0x03, 0x83
Bit 7 6 5 4 3 2 1 0
Name | FSR_B8 | PAGE[1:0] ITF IPF HC
Reset | O 00 1 1 X X
Type RW RW RO RO RW RW RW
Bit Name Function
7 FSR_B8 FSR ZifFass 8 fir, 5 FSR Hm—A> 9 (M AFds, fEETHLm A
i
P ). INDF il FSR %5 {748 — 7
6:5 PAGE[1:0] | PAGE: Register Bank Select bit (used for direct addressing)
00 = Bank0 (0x00~ Ox7F)
01 = Bank 1 (0x80~ OxFF)
1x = Bank2 (0x100~ Ox17F)
4 ITF TF: Time-out bit
1 = After power-up, CLRWDT instruction or SLEEP instruction
0 = AWDT time-out occurred
3 /PF PF: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
2 z Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
CMIMO04X page2l
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0 = The result of an arithmetic or logic operation is not zero
1 HC HC: Digit Carry/Borrow bit (ADDWR, ADDWI, SUBWI, SUBWR

instructions), For Borrow, the polarity is

reversed.

1 = A carry-out from the 4" low-order bit of the result occurred
0 = No carry-out from the 4% low-order bit of the result

0 C C: Carry/Borrow bit(1) (ADDWR, ADDWI, SUBWI, SUBWR
instructions)

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

ITF IPF Ak

1 1 BB R E A

0 U WDT & fir

0 0 WDT Mefigt

U U IE® 1847 N RE MCLR &4
1 0 HEARARAS T K4 MCLR & 47

1. MHEBEHFFE—F, REFHEEBRITDIEMEMIELSNERTFE. WR—%BL4Em Z.
HC B C AL i$ & RS HFHEBIEN Blr & Ass, KHEENX =AM E5HE, BNRZ B8
REm, $E 1805 0. Bk, JPUT— KBRS FHESENERFHEERIELE, STATUS
A HT Re R BAR A — 3L

2. BWR{EA BCR. BSR. SWAPR M STR 4 REBREFTHEE.

2.1.6 MEEFFEE UCFGX

WAEARREYT M UCFGO. UCFG1. UCFG2, EA1R7E Fd i mmi S A,
UCFGO0, PROM #Hhik: 0x2000.

Bit 7 6 5 4 3 2 1 0
Name | - CPB MCLRE | PWRTEB | WDTE | FOSC<2:0>
fir E Eif P
Bit[7] NA AL, 320
Bit[6] CPB 1: Flash HZEARY
0: Jazh Flash WY, MCU fEiE, H OAREEL
CMIMO04X page22

ERYIT S O FL TR PR A 7]

E-mail:liuyang@chipmindmcu. com



chigmirid

CM9MO04X

WAL R e 1 58 0, MAREH O ME N 1. HOMEH 1K
ME— 5 kR T — R HE USER_OPT 76N Y 8 1E, JFH&E
B bHJS CPB A48 R 1

Bit[5]

MCLRE

: PA5/MCLR #4417 MCLR IZhfE, & & A7
: PA5/MCLR i#47 GPIO ThfE

Bit[4]

PWRTEB

: PWRT 211

Bit[3]

WDTE

1
0
1
0: PWRT {##¢
1
0

WDT fiifig

: WDT f#g8, #EFA
: WDT Zt1E, {HfE/F i@ % & WDTCON [ SWDTEN £z

gl Ak
Aea~

Bit[2:0]

FOSC[2:0]

000:
001:
010:
011:
il

Ixx:

32K RN, PAG/PAT7 B ik
20M RIS, PAG/PAT7 5 mid i 1A
AR BRI, PAG A 10 ThAE, PA7 $ERHhia A

INTOSC #5X, PA6 #iith RGN # i 2 74, PA7 N 10 5]

INTOSCIO #=,, PA6 A~ 10 5, PA7 JN10 5]

UCFG1, PROM t#hili: 0x2001.

Bit 7 6 5 4 3 2 1 0
Name - CSUME | TSEL FCMEN | IESO RD CT |LVREN |LVRE
NB RL 1 NO
fir R Eiiia
Bit[7] - TR
Bit[6] CSUMENB | Checksum enable
1: %%1F checksum Thfig
0: f#fi checksum Ihfg, boot 5ER/5, MiffHZhH 2K PROM =¥
[ FT A BTN AN, 4555 0x2007 BTN &R LRSS, WRARSE
MRS IR T RS RIS CPU A PATRE T
Bit[5] TSEL ERE LI SPrRES A
1. a4 A 2T
0: fRAJEIAN 4T
Bit[4] FCMEN I i o M RSk
1: SR B s s AR
0: 2% 1 A o g e s 4L
Bit[3] IESO LIRS A
1. feREXUH R B
0: ZEIEXUH I g
Bit[2] RD_CTRL | %t S =B s 14554
CMIMO04X page23
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1. BREE G R E RS PAD _LRIE
0: s iR Al Latch _E{E

BIT[1:0]

LVREN[1:0]

((ENE =R VAV S

00: ffFRE%H KB AL

01: LVR i MSCKCON [f] SLVREN &

10: MCU IE# # 0 3 LVR, BEHRA A 5S4 LVR,  SLVREN
VS S

N | o (AN A =X VA

UCFG2, PROM t#hili: 0x2002.

Bit 7 6 5 4 3 E 1 0
Name - LVRSJ[3:0]
L EA S it
Bit[7:4] (LA
Bit[3:0] LVRS[3:0] | fikr A7 B L

1l &

0010 1.8V

0011 2.0V

0100 2.2V

0110 2.8V

He TR
2.1.7 PCL f1 PCLATH

FEFi s (PC) N 11 fr%%.
PCLATH, TREE#E RS . RERERN, PCHEHEE 0o FTERIER T3 PCEMWFREE. i+

HAK 8 MR EH TSR PCL #7%%, & 3 L (PC<10:8>) kH

EREALM LCALL A1 LIUMP 54, BT E/EL A 11 A7, 185 19 PC Wldf2 11 4,
Al LLIX IS PCLATH 3 A 75 F.

CMIM04X
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PCH PCL PCH PCL
10 8 7 0 10 8 7 0
A A ‘ A ‘ ‘
3 8 ALUZ; R 1
PCLATH<2:0> OPCODE<10:0>
PCLATH PCLATH
CAPCLA HAxAIFE 4 LIJUMP, LCALL$E4

2.1.1 AFETHN T PC BNk

B PCL
PATAEATLL PCL 254788 A B bR 2747 23 I8 20 R B RE i 24 PC<10:8>1 4 PCLATH P4
. IXFERNEE S T R B 3 BN PCLATH 21728 K B F2 7 1 H B T 45

5 LIUMP 484 2305 m FE i S s it A mfs /& (ADDWR PCL) SRSZILF) . @it 1&g PCL 447
FRPFE B B IR R AT 250K GHAE LIUMP) B MAFHETE . B8 PCLATH ¥ B v R ke in Huil,
IRERKEKRT 255 4654, sln R A7Mma bk 10K 8 AL7ER I H 1E] N OXFF 1Hi#iR [#1%1] 0x00,
%K/A?Erk%%@ﬁéimmgi%w () H b ik (6] A= TR [l B, PCLATH b4 .

2.1.8 INDF Ml FSR &F/75%

INDF AW A e 75 74, X INDF U7 Fhbk =B E 8 S0k, v 3hkyual oy 0~511, HET
BANK3 A S8, fir PASEEL R < hk 1) 27 47 #4340k 384,

AEAT 4] INDF 2547 8 (9454, Sebn BRSO F i 5 27 17 4 {FSR_B8,FSRYIT 1 7 {1 #A TL kAT 77 o
FHEE A M JE, 24 FSR_B8 iy 1 H AT )3 S0k 15 i SFR 25 [A]i, {FSR_B8,FSR}K #5711 BANK2,
e 2.1.2 fios.

[ 3% INDF #EAT SR/ 3R [8] 0. 181825 INDF HHT 55 S8 #8ME (T RE SR Shr B4,

CMIMO04X page25
DI SO BT RHE AR A A

E-mail:liuyang@chipmindmcu. com



chipmind CMOMO04X

0x000 ~

BANKO
0x07F
0x080

BANK1

SFR
OXOFF
X SPACE

0x100

BANK2
OX17F
0x180

BANK3A SZH]
HH 24T 15 [ BANK2

OX1FF _/

2.1.2 [t
219 XTHFAESREN

112.1.1/2.1.2/2.1.3 HEHIRME PR, SFR 2584 570 35 47 45 0 35 47 AL L8, REBLII &
s REAL, PAF BRI 0, 5.

ARV XX R E AT 1, XA RS2 DU AP RORS R R I, PR Ja S8 1 7 vl g2
REEZIEEYl: A
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3 RGNHHE

32768Hz; =3 % ZXi /Sleep
—I @ xT
= 0OSC1 osc

C2=12pF
System Clock
FOSC<2:0>
INTOSC Configuration Word Register)
|_ (SCS<0> OSCCON Register)
16M Internal Osc F 5 1o
g — o
\i Q0 gég
= o
256K Internal Osc IRCF<2:0> (OSCCON Register)
VAP g POWer-up timer (PWRT)
@ \/_8/ 0 Watchdog timer (WDT)
Fail safe clock monitor(FSCM)
LFMOD

oav
CY3INIL

3.1 ARG HIRHER
AEFAE 4 N 2 DN EIRGAHERNSMEENE, 1 ANIMTREIRGE, 1 AN ehiE
NIE . N B R a8 603 1A P 16M & ik HEPR % w5 (HFINTOSC), 1 A~ i 32K/256K(LFINTOSC)
R ThFEIR A% o 1% LE B E R % 45 6 Tl o) A gs ] LLER R G B A &5 P AT 6 [ el e 5
RGIER I T i as EL 9] E OPTION 2577 8% B[] IRCF<2:0>7 4% il .
HER:

AR BB 256K HZz MR R4t ADC(4 ADCS A x11 BHOEF, &1 1% RGiH 4P E(IRCF=000)
LR PWRT Gi—fiH 8 4342 e s, BI 32KHz, WiAE LFMOD Afi{E.

31 FhiFERR

IS Bk A 270 g AR AT P AR
®  HMENI Bl KSR AN B SR AN BRI, RSN B EC MG, S AERES XT. LP B,
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® NI N B TR SR, IR S EUT 16MHz AR 2 A 32KHz (IRAIHR 4 -
AlifIt OSCCON FF A7 25 I RGN Bk £E407 (SCS) K45 P 5l & MBI B o

32 SMERRTHRIRR

321 RGBERENE (OST)

WERIRG SRR E Y LP XT B, R sk e 48 (OST) ¥xk B OSCL H#ik %1t %k 1024
Wo XREMRLEBER (POR) Gl Kk EHIER EI 2% (PWRT) #ERS 453 (WRgAERE) I,
BUNRIR el J5 . FEALIAIE], FRF M8 A g, P PATE . OST i fRfd A o8 f i i
A B VE PR A IR A5 LS T2 B I MR A8 B PR ARS8 1 R G B0 5 5o MTERT BN R ]
DI, 752 — @ ML i DS RT  h AR e

HR: OSTHEHT WDT e, #7E OST X dAkrreh -8, WDT Theesi ik, #F OST K4
WG, WDT Sheed e CnRIkar WDT BEREHE) .

3.22 ECHRK

AN B BB A0 VR AN AR I I AR R D RGN B . CAETEMRAE U R, AR A b 5% 4 2
OSC1 %N\, OSC2 5wl F/EE 1/0.

MR EC BURT, RS EIR e 2% (OST) 2k ik. Fik, L&A (POR) JEEaE MAKIRH
MR 5 (B E A AR LE R . MCU B e 5 -8 ShAMI &b, 284 5 TAE, StiHG 3 A 15 1kt
—Ht.

3.2.3  LP I XT #E=K

LP Il XT B RFZE4E 3] OSCL Al OSC2 17 9% i A 1 1k 245 B MR S 1B IR 28 1 1

a4 A B S AT TBOR A AR B 1 2 B0, DASCHR % P IR 8 20 A T L

LP 3 a1 2z 5 A 518 SRR s F) S IR 2 105

LP LA L ST R AE PR A b fie /s o 12 B T U] 3K 50 32.768 kHz 5 XU iR (PR i)
XT IR A5 a6 P 38 SR UK 5% 14 7o 0 2k 10

3.3 PIERRTHPER

P A B HAT T A BRST (0 P AR 2, PTG B B B R G R

1. HFINTOSC (EAipikzas) H w EfklE, TIEMZE N 16MHz.

2. LFINTOSC (fRAfN &% ) KR&RE, TEMF AN 32 kHz, B4 OSCCON Z A7 H
AR S AT IRCF<2:0>HE/THAE, TILEE RS Bhid

CMIMO04X page28
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TiEid OSCCON 27 7241 RGN Bhik B (SCS) 7, FEANEFEE PSRN iR 2 8]k B R G0 4t

YEE: OSCCON &8 LFMOD ] BAi%$E LFINTOSC & 32KHz 5 256KHz, {EE1HE 2
i 32KHz, A% LFMOD {14 .

3.3.1 BRIEELL (IRCF)

16MHz HFINTOSC #I 32KHz LFINTOSC )it 4 3 Wi sr S ds A 2 i E A48 (LI 3.1).
OSCCON 2717 2% 1) A ¥R % SR B A7 IRCF<2:0> ] T- 16 £ N 3B 4R % e R fr it . ATl i
PR FELLR 8 M2 —:

® 16MHz

8MHz

AMHz (E A5 HsE (e

2MHz

1MHz

500 kHz

250 kHz

32 kHz

3.3.2 HFINTOSC # LFINTOSC &b Ej#am 7

7E LFINTOSC F HFINTOSC 2 [ )4 ihf , Hrif iR G ds vl ReN T4 &R AL 3.2 F1 1 3.3).
EIXMIEHL T, OSCCON #Ffr ] IRCF (B2 G MEEFE ARG, fFE—ALER .
OSCCON 178511 LTS Al HTS 244 J2 it LFINTOSC 1 HFINTOSC #R3% % () M B iE SR A o 43
RIEPE P F

OSCCON % f7## 1) IRCF<2:0> i i 1& 4

WSS PR AR, UG — AN B S S ERT .

BF B ) 46 H B S A A BT S T BRIV I 2K

CLKOUT fREF A, i b ) 480 v 6 2 45 5 AN s b R BRI R 215K

BUTE CLKOUT &2 28 2. OSCCON #7451 HTS Al LTS A7 % E R 45 5T -
D) 46 52 B

© g s~ bR
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HFIN‘I?OSCE f?_ ] Fif 8
HFINTOSC - L AV AVAVAV.AN
IRCF IRCF=0 X IRCF/=0

3.2 HyfE i i) B P B

HFINTOSC A\ AN\ AN\ AN\ AN\
R
LFINTOSC [ AN A\ L\
) B MBI IR .
IRCF IRCF/I=0 X IRCF=0
sysclk AN AN\ AN AAN Pl \

B 3.3 b BRI B 21 12 P

3.4  EehI%

AL AERT OSCCON ZFAF M RGNk (SCS) MrdbfT#AE, T 2R Se it h e 408 A Py 3
i b 5 2 1) D 46

3.41 REGHHIERE (SCS) fiL

OSCCON ZfE84 (1 Z Gi ph k% (SCS) Arik# M T CPU MIANE I R Gim s .

® OSCCON Zifr#:f SCS =0 i}, RGRHEF AL E 755745 (UCFGO) H FOSC<2:0>ff
FRITE B R 5E

® OSCCON 7787 SCS = 1 It}, s OSCCON 17 %41 IRCF<2:0>/7 i % [ P &% 3% 2%
BIFRIE IR G e, A5, OSCCON %1741 SCS Bt #iEE.

#: EfTHEAS RN (FTREF=E B XGE B S R AT IR HASEH

OSCCON 778 SCS fiz. I/ MiiZMHE OSCCON FF7841 OSTS Ar DA E 2410 i R4

"o
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342 RGHBFBIRE (OSTS) 4L

OSCCON 217 BRI RE Y SRR IBRDIRGS (OSTS) i T RGN S 3k 1 AN S8R e, d 2
K E N BRI R . SRR IR AL E T A AR 28 (UCFGO) fY FOSC<2:0>5E Y. OSTS i 45 8
1E LP 3 XT #UR, #RZ IR eEr 45 (OST) 275 il .

3.5  NREHBIER

XU J B A 0 T fp K BRI 248 R A1 B4R 5 L iR 5 A AT Z IR (S I, B8 T DhkE. X
TG PRI AR 2P L O SR Bl AR ORE £ 5% I B 25 SN AR AIR 57 2 (A2 IR AN 18], AT T
IREFAF RO EARTAE . MR 75N ] REAS MARIR L, o INTOSC FIEIS PR HATHR AR 2
SR 5 P IR [PIAR IR AR AR T JE 5 5 4 B ARG 4% A2 E »

¥: AT SLEEP 5K bR 2R, FfE OSCCON FFEHK OSTS NERER.

MRG A B E O LP B XT BaET, $RF 2R i 45 (OST) {fife (LA 3.2.1 TRy At
JRERT 2. OST W ERFHAT, EHFI5E 1024 KRG L. BUEE S AE OST - Hht il
FH PR 2 AT TAE, AEARED AT B AR e KPR FEE b 4% . 25 OST 1H44#) 1024 H OSCCON #F
17251 OSTS A& 1 B, FEFPHAT VI 2 414 R7 45 -

351 XUEFEARLE

JE I DU e SR B NG 5 S

® [ETAH (UCFGL) WAL IESO = 1; WEBIAMEIHAL (5 EXGHE JH B ) o
® OSCCON #iffa:lfifz SCS = 0.

® [iE T 74 (CONFIG) Hff) FOSC<2:0>Ft & M LP 5 XT #x.

FE R BN Jr, BEANRUH B

e LiEf (POR) H LHWIEREREH (PWRT)

® EINSUR (FEREND) J&, i MARERIRZAS MR .

AR SRS R I B R 5 d IC BV RR LP 3 XT B AL — B, A X0 SR 24 1k . X2
POR Ja B RIR AR IR, A BRI phR v a5 AN 75 288 € I 1) o

35.2  XGEBFIFF
1. M EE A R R g e

2. N EIRY 4 L OSCCON Zif7d3 i) IRCF<2:0> 47 5 B FIIAR IR AT HE 2 -
3. OST fiifig, % 1024 Ao .
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4. OST f@mt, Sty FemmsR.
5. OSTSH1.
6.
7

ARG ORFFNAR, BERHI BT — AN PR EDR (LP 2 XT #x0.
RGN Bl U1 2 SR AR I B

3.6 ERERIPET USRS

M ORI P 4 2 (FSCM) {15 83 4-7E H BT IR % o i s i T B 4k 4L T/F . FSCM BEFEIR
s PR AL I e I 4% (OST) B 5 1AL — BT ZIAS I 9% 3% #% W% . FSCM 3 i ¥ it B 7 27 47 a4
(UCFG1) Hf) FCMEN f7 8 1 kffift. FSCM mJ [T A 4R R (LP. XT 1 EC).

S E

(LP/XT/EC) ‘W R A7 5%

I Bl 5 =

LFINTOSC Iy AREE | 5
~32KHz > =64 | e

SRR 2R

& 3.4 FSCM JFHHEE

36.1 RERARIHI

FSCM i b4 AR 4 5 FSCM SRAER Bh LU BCR AR % 45 W% . LFINTOSC BRLA 64,
FEA T RAER Bl . 1S L 3.4. WU IR N EE — AN AR . TESMEBET B IR T RN, BT
WHE 1. TERFER BB LIHE, BUFSpE . W0 SRR I B (0 B AN e A IR 7 F B i
SRARHE NG, RAG I 1 s

36.2 MRERP B

AN b HE BRI, FSCM K251 I B )38 21 A BRI 1R, IR PIR1 7 A7 45 1Y) OSFIF Fr& AL
B 1. WRTE PIRL #7451 OSFIE A& 1 IR ZAn SO0 E 1, Fr=Apibr. 2H4FE b S 2
R HBCHE Tt 9 T E E RIS e BT P AR A I R RGN R R Sk N BN IR, B B AR A
H A ARG A U1 [ml A R A
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FSCM Frik i) N 358205 FH OSCCON 29 1E 82 1 IRCF<2:0>47 L 5E o X A8 N Ei 4R 7 8 A] DLZE he
AT AL E

3.6.3 WA HKMEBER

SAI. 4T SLEEP 54 5% OSCCON 7717451 SCS fiif5, #bs{Rir & -4%i%Ekr. OSCCON
AT 2SI SCS AL ME TR, OST #4 HH i 1. OST iz 471, #81F4k 4 ) OSCCON % 5E [ INTOSC
BEATHAE. OST MG, WU ORY SFAF G RR, BRI B EAT S o 20 023 ok e e
I %&A1F, A EEEE OSFIF brEfL.

3.6.4 R ALBLAHRHR e

FSCM #H RS 2E4RT SRR IENT RN 38 (OST) FUMUE HIFE— I I MR e b, OST fi
FHV 0 4 9 AR BIRAR 5 W L LA A4 KT BB J . OST RAETE EC I HIBER R 61, BiLh— LA
RrEREESE R, FSCM A THORARA . ™ FSCM BEERER, XURH Z) ik A, Kk, % OST
SEATRS, B R R TR TR B o

HE: BT IRGASERN [ KEERABRK, EfRG SRR AR AR R D, sk

P HBALTEERS . 2 —BUiELHIREE, HREE OSCCON FFasH] OSTS iz, UK
IEPRE 2R 75 TR DR DA K R GE B2 B DI BTl o

37 SHHERXFERLE

Z Hodk bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 X DA[EN

UCFGO 0x2000 | - CPB MCLRE | PWRTEB | WDTE | FOSC2 | FOSC1 | FOSCO | ---- ----

OSCCON | 0x8F LFMOD | IRCF2 | IRCF1 | IRCFO OSTS | HTS LTS SCS 0101 x000

3.7.1 OSCCON &77%%, Hullk Ox8F

Bit 7 6 5 4 3 2 1 0
Name LFMOD | IRCF[2:0] OSTS HTS LTS SCS
Reset 0 3'b101 1 0 0 0
TYPE RW RW RO RO RO RW
Bit Name Function
7 LFMOD RSN HRAE

1= 256K IRFGIMFM
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CM9MO04X

ERYIT S O FL TR PR A 7]

E-mail:liuyang@chipmindmcu. com

6:4 IRCF[2:0] PR 5 e S A 3 -
18 2T i 4T 50
111 16MHz 8MHz
110 8MHz 4MHz
101 AMHz(default) 2MHz(default)
100 2MHz 1MHz
011 1MHz 500kHz
010 500kHz 250kHz
001 250kHz 125kHz
000 32kHz(LFINTOSC) 16kHz(LFINTOSC/2)
3 OSTS Pk IR RS
1= BFIEITHE FOSC<2:0>48 E IS b 2 F
0= SFBITENBIRGHZT
2 HTS o 2 A N RS
1 =HFINTOSC is ready
0 = HFINTOSC is not ready
1 LTS RS PN BRI IR A
1 = LFINTOSC is ready
0 = LFINTOSC is not ready
0 Scs RGNl AL
1= RGP NNERY &
0 = I4PjEHE FOSC<2:0> k&
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4 SABTF

CMOMOAL A LL R J LR A 8] Y A«

A) EHEA POR

B) WDT(ET M)EAL — 2% FliaiT HilH
C) WDT(E )Mt — 7R ]

D) /MCLR EMIEAL — 7E% IS 1T HAH
E) /MCLR B SN — 7FEHEAR A

F) {&H/E (BOR/ILVR) HEfiL

G) IRAHIREN

UL AE R A ATAT AL X LT A RS AE L G AT RN, A2 G F 5
Wi o R 2 BB A AE AR R AE LA N B AL AT I R B E AR

e iiEfI POR

WDT(E | T)E AL — 755 HizfT H

WDT(E [ )AL — 7EHEAR (A

IMCLR & IE AL — 1E% Mg 47 1R

K JE (BOR) &AL

TR F R =K VA

WDT (& | 1) I AR e AN 2 3 N AE 55 A2 AT RS S WDT (T 1) B ) B i B i) A o DR A B IR e
TR B il e — PP k2 2 8, T SR B ALITO FI/PD A7 1% B A B AR S 61 44 T EE & A
R, Bikns#3%K 4.1 1 4.2,

IMCLR & JAITS e B FLER A DI LR, REWEIERR —LE T P& I ARA Ik 15 5
T EONE AL ) S AR B AE I

External Reset
JMCLR pin |E o

WDT
WDT Time-out

/Sleep

Module Reset
| Vbp Rise |
Voo Detet —
S Q
Brown Out
Reset
£ IRR_ENB | IRERR R Q
2 Detect Chip
E Reset
LFINTOSC 11-bit ripple counter

PWRT

Enable PWRT
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4.1 EAITHEEHE K
41 POR LHEfI

Jr B POR HLER S0 AR FFE AR B3] VDD MR IA R R %, N7 I A W E AL
HLE DR, P T DATR S B F/E VDD FI/MCLR Z 25— HBH . X RSBt B H AR RC &
PR . AN IXER VDD HLUE BRI R R

EHSERE, RARMARIRRIR, EEE AL 4ms [IERT, SRECT B R FFAE R ALRES .

42 SMBESIMCLR

TEEENZ, WDT EMNASE/MCLR K. E/MCLR & _Fit i febr B & (il an
ESD ) i M/MCLR &7, 1 HAEE B A bR i R, DR e BRA JHETE P AT B
—/NHFHK/MCLR F1 VDD JEHEE K, 12K DA .

VDD

100 /MCLR

[
Pl

TE A ) CONFIG OPTION Z47#% (UCFG0) "4 —A MCLRE f§fefir, FIAiEESEEEAL
155 B A WP 2E 24y 1, 85 B ) PASIMCLR A 288 S A2 73X M8 R, IMCLR
JiE A% VDD [958 .

43 PWRT (LHBitrfsE)

PWRT A LHEL, (KEEEMRME—EE M 64ms CEFFILR) FEh o XA @i 45 B
PRI B IR S o S8 E E I A R I 2 AT AR A R R AE B ADIRES o X B [ e fRIE VDD EJH 3 2
RS RS R R T/E. PWRT A LU R4 CONFIG 7ifr#4s (UCFGO) KAffigk. 7EHF/a
KR AL ThAERS, F /P RiZ W4T IF PWRT. PWRT €& 1 VDD HiE# it VBOR R FH4E)E
. FAFEERMZ, HTHNTEEIRE, @B RSEbRN A R R R A, RS & 1A
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T AR o IX AN RN AS R — M HES 2

44 BOR{KHBES

i L B A7 T UCFG1<1:0>/7F1 MSCKCON FJ SLVREN 107 4% 1l o A HoL i 82 A 3l A 5 24 L FEL R
T VBOR [TBR RN Fr = A E AL, At VDD HEX T VBOR AStEid TBOR IFAINS, 1KHL
RS AT REA S R A .

VBOR HLHTES F H B 2 B 75 LR, e it A 115 N P AR i 2 A7 28 0 52 B o

U BOR (RSN MR (UCFG1<1:0>=00) [f1, H4 &k VDD Hi & b Fska] fr sk sk
AfFTE. BOR HLES SO A #BHlE R AR, —E3 VDD H KA F] VBOR [TERHEELL L.
TEERENZ, M VDD KT 2GR IER TAERMTIRE, POR MEFASF=AERNES,

24 UCFG1<1:0>=10 I}, BOR HLI% %% H CPU Mg TIRAS Y E: CPU 1IE%# TAEIN BOR HEE T
fE, CPU 4T HEIRME A BOR A, IXFER] DL HIME 22 Se D) FEBE 2 AR

45 LVD{EEEMN

B TR H R R AL ThAE AL, O ik P B H AT Th g o 24 PR H ARG T8 B H R AN 47 (FH PCON
) LVDL<2:0>##%) #8it TBOR (4 3| 5 AN 80 & 1) LLER, ArEAL LVDW KB2HE 1. Bk
AT DA FH AT SR MW s H 05 L

46 SEIRIESEM

2 CPU IR A A an Ui BIARETE O, RGUREAT R AL, A BLIIRE RT3 N & SE 0TI Be

4.7 HBEEIME

fE b AR, S8 I AR I B AR IR 4% LA SRR AT

POR 453 )5 J5 5 PWRT it

BT 2 B POR Bkih &5 50E 2h 1, WSR/MCLR TR FFRAS N AR FR RS K G 8], B S0t
2RE MAKIMCLR him2xik CPU SZRIF AT . IXAENNAE#H FEZ A MCU [5G LT
ZIRF .

Power Control Register (PCON)

PCON %A BE 2 MM —F &AL R AE T . Bit0 &£/BOR 8-, HAE LHE A ERRNE,
WAL E 1, REREHZES N 0. Bitl /&/POR fanfr, HE FBEMEHN 0, ALK
HE 1.
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48 tHEEEHIE

KA BN FICHR ISR ALG, B T A 4ms SALER AL, B — ANV LR B % 17 2 UCFGX
HIEhfE. 1ZaIfE N PROM HI{R B U hE B2 A A S 21 UCFGx, 7 A e B bk B BUE s, 4T B
BIARGEAL, WK 4.2 F1E 4.3 KR, 2l BB 2 17us.

49 _EFHEIEITIE

W UCFG1.6(CSUMENB) N 0, | FHEFCEISFEL NG, CPU A& LEIHUTIER, s )ash
PROM (¥ AR B 72 o flifF2 4 PROM FF2 /7 X WA B R BN, 2K =23l 58 R s FfEfig
7E 0x2007 [{EM ELE, Wi RA S U AL I T, CPU &M\ O Hitk P ATHE P, 1l 4.4 fioR; nit
AHE VLRI R, CPU MASHATRET . K0 # R 7 LEFET 1ms.

VDD

POR_RSTN ,
h 4ms delay |,
BOOT _EN £

PWRTE

BOOT_END #

—»
PWRT, 64ms
7'1

PWRT_OV
MCLRB
SYS_RSTN

4.2 FHEA, /7T MCLRB

CMIMO4X
PRI O O TR A BRA 7]
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1 2 3 4 5 6 7 8 9 10

VDD

POR_RSTN \ 74

i 4ms delay

BOOT_EN i

PWRTE

BOOT_END i

PWRT, 64ms

PWRT_OV 7§

MCLRB

SYS_RSTN

K 4.3 EHEL, EfFH] MCLRB

1 2 3 4 5 6 7 8 9 10

VDD

POR_RSTN \ £

i 4msdelay FEEE TR

BOOT EN £ X

BOOT_END

CSUM_ENB N

P .

—

CSUM_OK

FHEITIRR

INSTR INsT1 X INST2  XINST3

K 4.4 KETFRE

CMIMO04X page39
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VDD

» I TBOR

_>| ~8ms |
Internal reset

4.5 BOR & fir
E%:
1. tBEMBREEESMNE, 3FHE PWRTEB (UCFG0.4) MK, PWRT BX. B 2048
NN ERB R B EHE, 4 64ms;
2. TBOR Kf[E#1A 122~152us;
3. HEWEIEEZRE, AMEMALSILERER, MeEBESELN 4ms KEfE,

PRG I E HEL S ENE =X A EFINIEDS
/IPWRTEB=0 | /PWRTEB=1 | /PWRTEB=0 | /PWRTEB=1
INTOSC TPWRT - TPWRT - -
P AL BRIEOLT E
/IPOR | /BOR ITO /PD XA
0 X 1 1 POR
u 0 1 1 BOR
u u 0 u WDT EAz
u u 0 0 WDT Mg
u u u u WMiz4T FIMCLR &1
u u 1 0 BEAR F/MCLR & f1
% 4.2 STATUS/PCON £z fe Hom X (u-2& 4 x-AR%0 )

4.10 PCON #7585, ik 0x8E

Bit 7 6 5 | 4 3 2 1 0
Name | - LVDL[2:0] LVDEN |LVDW |/POR | /BOR
CMIMO04X page40
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Reset

0

CM9MO04X

0 0 0 - q g

Type

RW

RW

RW RW RW RO RW RW

Bit

Name

Function

7

PR Ar

6:4

LVDL

KR A, XA AR ER A KR
i A FL

000 1.6V

001 1.8V

010 2.0V

011 2.4V

100 2.8V

101 3.0V

110 3.6V

111 4.2V

LVDEN

R H R AT RE , LA S2AR R R AT I
1: FJ3 LVD il ThRe
0: %M LVD il ThRe

LVDW

AR EL, Hik
1: VDD #i2| [ LVDL[2:01FT 13 & FE &t 100us LA |
0: VDD IE%, @iF LVDL[2:01F & &

/POR

FHEMRE, KA

0: RAET LHEA

1: BRE FREMEE HRE 1

[POR 1t L HIEAJEME N 0, HEHHEMIZKEHE 1

/BOR

JEENESS =RV P RS 4

0: KA TRHEEEA

1o BERAEMRABEEA B R FE 1

[BOR 1 LB A R HAE AT E, BAHRIFE 1. KAEJEEE L
J&, B AW R E 2 TR R B AL

CMIMO04X

ERYIT S O FL TR PR A 7]
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o5 FBIMIERE

From timerO
clock source —— Totimer0

8bit

T6-bit Prescaler WDT
32KHz WDT Time-out
Prescaler 1

PSA PS<2:0>
PSA

WDTPS<3:0>
j WTDE
SWDTEN

5.1 & A1 E i 2% 0 A &

51 FHi'A

BRI BREA PR B (32KHZ), B2 A 16 A1 ih4ds, Flem 4% 0 JLH—/> 8 hrff il
IyATES, fHERENIAL T L B A 74 UCFGO 1955 347, WDTEN. N 1 W RpRMaeE 14, A 02k
b, 1 EHEFE R BOOT g, s i@l st 5 N,

EHI1MHE4 CLRWDT. SLEEP <3 iERE T 14k ds .

TEAERE T & T I IL T, MCU BERR G 1A% H v UE R — A e85, 17 MCU IE% T/E
WHAEA— AN EALYE.

Fas B VRES
WDTEN #1 SWDTEN [[i 4 0 HE
CLRWDT #54

kN SLEEP. iEH SLEEP %

HE:
1. WRAETBER M 32K T1#E] 256K MR (BIRZ M 256K YI#2] 32K #ER), #HAEME]
Foite, B WDT EEER 32K By, W 3.1 /N FRnShER.

52 SF/IMRAXFERLE

| #p [k | btz [bite | bits | bitd [bit3a  [biz  [bit [ bito EXE
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CM9MO04X
WDTCON | 0x18 - - - WDTPSI[3:0] SWDTEN | ---0 1000
UCFGO 0x2000 | - CPB MCLRE | PWRTEB | WDTE | FOSC2 | FOSC1 | FOSCO | ---- ----
OPTION | 0x81 /PAPU | INTEDG | TOCS | TOSE PSA | PS2 PS1 PSO 1111 1111
52.1 WDTCON %772, Huht 0x18
Bit 7 6 5 4 3 2 1 0
Name | - - - WDTPS3 | WDTPS2 | WDTPS1 | WDTPSO | SWDTEN
Reset - - - 0 1 0 0 0
Type - - - RW RW RW RW RW
Bit Name Function
7:5 N/A -
4:1 WDTPS[3:0] WDTPS<3:0>: &[]y i€ I s Jil e 5«
Bit Value = F [ 14 5& I #5 IX BN I 2 F0 55 40 LA
0000 = 1:32
0001 = 1:64
0010 = 1:128
0011 = 1:256
0100 = 1:512 (EhrfH)
0101 = 1:1024
0110 = 1:2048
0111 = 1:4096
1000 = 1:8192
1001 = 1:16384
1010 = 1:32768
1011 = 1:65536
1100 = 1:65536
1101 = 1:65536
1110 = 1:65536
1111 = 1:65536
0 SWDTEN BATAT IR PR T 140 58 I 2 -
1= 4T7F
0= K
CMOMO04X page43
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6 EREO0

Fosc/4

Data
Bus

TOCKI
pin 8bit

T0CS Sync 2 TMRO Set flag bit TOIF
cycles on overflow
TOSE

8bit
8-bit PSA
Prescaler

WDTE

PSA PSA<2:0>
SWDTEN _WDT
Time-out

PSA

16bit

32K ’ 16-bit
INTOSC it Prescaler

WDTPS<3:0>

6.1 A AT % 0 AE K
6.1 TimerO

SERTES 0 N 8 47, AIHCE NS EOERT 23, L/ N/MNEEH: (TOCKD THEEER, AILIRCE
N TS EE N RS AR e BRI, O O RGBT 2 040, BNEE— 454 s
— o

H—A5 WDT L1 8 A4 4i%s, PSA A 0 BRHZTA a8 4 B4 e i 2% 0 13 .

HER:
1. 3K PSA FMER, B2 E3IETHERE 0.
6.2 Timer 0 EFFER

ARIUN, BRSO FEEENMES BN 10 T 4n) . Skl LLVEE OPTION ZF/78% L HJ TOCS
AL AEEN E RS 28R 28T TMRO 3T SRR, @R 237ES I 2 NMEIHN A S ifkE,
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6.3 Timer 0 it BER

ZAEEUT, B 2SO AR TOCKI & I B TR BN BRI A& N LA T4 A00) o EL AR R — e 4 f
K H OPTION 7517 #% L1 TOSE fi#kiE . WA LUK OPTION 7547 2% L1 TOCS & 1 LA
s,

6.3.1 KA ECE T oA R B

O FEE I #5 0 F watchdog & I 28 117 [ — AN S %, W] LA4ri4s TimerO 2435 watchdog &
FH, A EARE E AT X AN T A B . AR STl 4S TimerO i& /2 watchdog Hf OPTION & 47
PE PSA AL iRkE, PSA N O, T4 Timer0 (. 7& Timer0 MM T, MILH
8 Mgt (1:2 | 1:256) W LLEE OPTION aif7#% B PS[2:0]47 1% & .

59345 L B B A AT AR AT 5 o AR TMRO 2947 28 10 5 BhAE 2338 2 Tl 40 47 H 1%

T AR LS 73 i 45 watchdog I, 1 2% CLRWDT $54 239f % 7l 40 i i

6.3.1.1 FEEN S watchdog 2 [EI B P43 4% 6. %

BT S g AT LAy i 45 TimerO 57 watchdog J€ I #s A, 75 3 2 [ Y4 173 A0 25 /2 A7 AT RE S
BUR BN

FERE TSR I M BiC4s TMRO V)45 5 73 B4 watchdog I, 17 55 A 3AAT LA R 45 A IGF -
BANKSEL TMRO

CLRWDT ;Clear WDT

CLRR TMRO ;Clear TMRO and prescaler
BANKSEL OPTION REG

BSR OPTION REG,PSA ;Select WDT

CLRWDT

LDWI b’11111000’ :Mask prescaler bits

ANDWR OPTION REGW

IORWI b’00000101° ;Set WDT prescaler bits to 1:32

LDWI OPTION REG

TEXG T2 40 L M2 Bic 4 watchdog 136 2] 73 Fiigh TMRO B, 3 55 AT LR F8 257 -
CLRWDT :Clear WDT andprescaler
BANKSEL OPTION REG

CM9IMO04X page45
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CM9MO04X

LDWI b’11110000°

:Mask TMRO select and prescaler bits

ANDWR OPTION _REGW
IORWI b’00000011°

:Set prescale to 1:16

STR OPTION_REG

6.3.2 ENRE 0 M

B TEE R 82 0 M OXFF 35 H 3] 0x00 Kb 2= B TOIF k5, FEr=Adir (B dge 705 . &,
timer0 W LA R CPU KUN/EREIRIRS N, B 28 IR 451 o

6.3.3 FSMERETArIRS) eI A O

TEHHAEZLT, TOCKI & i AR Timer0 24728 2 1M IR 2P 2 HHTE Q1, Q2 W HBHS P AH A7 A%

SEHLAS s BT LA SIS B8 ) 30 4 g L1 B ) RER B F T8 a0 2303585 JE AR ORI P R

6.4 ETIMERO X HFHEHRLA

4f |k [bitz |bite  |bits [ bita [ bit3 | bit2 |bitt [bito | sffs
TMRO | 0x01 TIMERO %18 %517 XXXX XXXX
INTCON | Ox0B/8B | GIE PEIE TOIE | INTE | PAIE | TOIF | INTF | PAIF | 0000 0000
OPTION | 0x81 /PAPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO | 1111 1111
TRISA | 0x85 TRISA[7:0], PORTA J7 [ 4% il 1111 1111
6.4.1 OPTION %48, Hilit 0x81
Bit 7 6 5 4 3 2 1 0
Name /PAPU INTEDG | TOCS TOSE PSA PS2 PS1 PSO
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 /PAPU PAPU: PORTA Pull-up Enable bit

1 = PORTA pull-ups are disabled

0 = PORTA pull-ups are enabled by individual PORT latch values
6 INTEDG INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of PC1/INT pin

CMIMO04X page46
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0 =Interrupt on falling edge of PCL/INT pin

5 TOCS TOCS: TimerO Clock Source Select bit
1 = Transition on PA2/TOCKI pin
0 = Internal instruction cycle clock

4 TOSE TOSE: Timer0 Source Edge Select bit
1 = Increment on high-to-low transition on PA2/TOCKI pin
0 = Increment on low-to-high transition on PA2/TOCKI pin

3 PSA PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

2 PS2 PS<2:0>: Prescaler Rate Select bits
BIT VALUE TIMERO RATE WDT RATE
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

6.4.2 TMRO, Hihk Ox01

Bit 7 |6 5 | 4 E | 2 |1 I

Name TMRO[7:0]

Reset XXXX XXXX

Type RW

Bit Name Function

7:0 TMRO[7:0] Timer O T 845 R 1745
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[ EITER TIMERD 3R

TMRI1ON TMRIGE
T1GINV

16b TIMER1 <

Timerl clock O
+—
0OSC2/T1G 1

TISYNC ‘

Set TMR1IF

B

\AAAJ

[EEZ Rl

OSC1/TICKI \—bbo— P
, 1 T
Fosc > 0 1,2,4.8

T10SCEN

INTOSCIO MODE TMRICS

[
i)
SYNCC20UT 0

T1GSS

Kl 7.1 TIMERL J5i 2 HE &

TIMERL &—/™ 16 ArffEm 28, 11 #ds, B UL Eek:

i H SR AR AR BRI B AR )
TR/ T RE [ I

FRk Sk (3 ECCP)

thEs st 5 Timerl Wb [E)2E

® X 16 A e 28/ 1T H g F A4 (TMRIH: TMR1L)
® T 4RFE P IR E A

® 3 s Auas

® ik LP R4

o [EDEUR IR

® it ELAGAL N T1G 5l Timerl [14% GiH-Hfiie
® ity

[ J

[ J

[ J

[ J

7.1  Timerl T{EEER

Timerl R 16 A ifEHEss, Eid—XFF% TMRIH: TMRLL Vi, % TMR1IH 5 TMR1L
()5 B VE s B T 58s .

55 N I BEEC & RIS, AN E R & . 5 AR BEEC A 6E FII , IZ AT A E I g et
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7.2 EEREE

T1CON &7 28/) TMRL1CS {7 Tk A #0iH . 24 TMR1CS=0 K}, B #FJ§N Fosc/2, Bl+g4 )4
QTERT). 4 TMRLICS=1 i, 4R bEEREEME (TICKI D,

721 PIERETBHIR

JEFE N B BRI, TMRIH: TMRLL XX 25 47 254 £ FOSC By Hus# 3, £40H Timerl i)
AR R E

7.2.2  SHERINBRIR

MEFEANER I PSS, Timerd BIHRATVE Y@y &5, WAIE i as TAE. THE, Timerl 7E4MRY
PR TICKI {9 ETHI g . BAh, T BB BT )20 2 5 7 LR e B, ] b isqT.

TSN Eh R A CHEA LS AN CLKOUT [ INTOSC), W Timerl {8 LP #E3% 284k
R

ER, BHEEEAT, REUTEA RS MENE, THESEEA LTHERERT, Ba%s

H—A TR

® EIFHEET, KRAEUTEM P sEZ MGG, TS EE D LIRS, Baiksid
— AN

® POR EAfiJE{#fE Timerl
® EATMR1H = TMR1L
® Timerl #Z%E
® TICKI APt Timerl #4% 1 (TMR1ON=0), 4RJ51E T1CKI J{K A I Timerl #{#ifE
(TMR1ON=1),
T1CKI=1
TMRLAd GES \_/ \/ \/ \_/ \/
TMRLf# GERF
1. F Sk TR AT A R
2. VPR R, TR Y L AU S A R R
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=z

& 7.2 TIMERL iV s &

7.3  Timerl M55

Timerd A7 PURH TS BULE T, RIS BT 1. 2. 4 5% 8 7300

4, TLCON #7451 TLCKPS fiL
WIS T A RS . TS AR AT BEAE S (H2 4% TMRIH 8¢ TMRLL 5 #/ERT, 8%
# TIMER1 # % (TMR1ON 5 0), /it $seuiis % .

7.4  Timerl #5528

OSC1 i N\) 51 5 OSC2 iUk ) 5] iz 18] 4 B A — MK I FE 32.768kHz 5 ¥R . K TLCON
A7) TLIOSCEN A B 1 IR 8% . RIRA R e gk 4k 1R,

Timerl IE% %85 R4 LP Ik asit . X, Timerl 5t R

TEERGE IR 8 N AR a8 2R 5
Ay Ab T LP B i I e e TP s R LR A I DU R IR 25 2 1 R o

Timerl $E % s 4 RERT, PORTA[7]. PORTA[6]f % Hi Bk s 25 1E, H. PA7 1 PA6 fi7i v 0. 1H
TRISA7. TRISAG6 {445 5k 1

EE:
1. IRGSEMEHITRE - BUERMBER [E. Frel, R TIOSCEN B 1 H7EMRE Timerl
ZHI R — BB I FE Y
2. EENRGHHENAN, T1G Eefmtl 1, BEAGEMHTERITE TIMERL,
7.5

Timerl THETFRHIHEHB[BIERT

# T1CON ZF7E22 A7 TLSYNC B 1, MM Bhi N A [R5
B,

Lo REI &5 R LI B 5700 18
AT T AN B, D I SR EARBRIN 4R 2RI AT, JF AT ARG H N 7= A rp by, P Ab 7 s
SR, 15 52 I A I LR )

FHVETE (DLEE 7.5.1 ER DA U NS Timer1™),
HER:
1. MRS AR PERERN, A — KB NF P RETIHONFDERIEN, B
AIREZ = —IRI% Y .
751 7ZEFRPHEHHREATRE TIMERL

SERTZHIZAT TAME R BR300 TMRIH B0 TMRIL R AR S E A &L (iR 5137, 4R,

CM9IM04X
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PR UCHAR VB T8 A i

W TS, EUH P EEE TR, SRR SN R MRS IEAT IR, S
B 28 & A oS T 54, RS S B NS, MM g TMRIH: TMRIL XX} & 728 H =44
AT TR A AE

7.6 TIMER1[g

Timerd [ 1#EJE P AFRCE A T1G 51 IS LS C2 BOMth o IX(E 11T B T1G NAMBEAT
SERT, B LA C2 M e i . Timerl [ IEAESEE S . CMCONL 27745 . XA
PERT LA A A-Z A/D B g AV 2 oAt S T RO RE P

{fF] TLCON Zi7E#8(K] TAGINV 7] % Timerl 171358, ANiHRKE T1G 5 IR & thii#e C2 1%
Ho XOKACE Timerl DA GRS 2 8] 477 0 H 15 280l e o A5 R el (]

7.7 Timerl dhlff

Timerl ff)—%F 277 4% (TMR1IH:TMR1L) i#3% % FFFFh ji5i% 5] 0000h. Timerl i35 [Hli}, PIR1
TAEARI Timerl bR EALHEE 1o AHR ORI IR I = AL iy, Sk LR A& 1.

® TI1CON Ziff#5" TMR1ON fif

® PIEL FA7# 1) TMRLIE {7

® INTCON {74+ PEIE £

® INTCON Z {741 GIE AL

1EF W IR S A2 T TMRLIF 735 29575 K .
7.8 Timerl FERERER TR ITIERE

RETERE S T B U, Timerl A REERIRIE N T/E. 7EiZE=0R, Al A A0 dh 4R 5k
IR S T B g . B DL T 1 B ) A% AR g

® K TICON ZifF#:i TMRION £ 1

® UK PIEL 77745 ) TMR1IE f7 & 1

® WK INTCON Zifr#: 1 PEIE A # 1

® LUK TICON Zif7#sH) TISYNC {7 & 1

® K TICON Zif7#:H) TMRICS fii# 1

® 1]l TICON Zif7#+ 1 TLOSCEN {7 & 1
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T N B A e B IR AT T — 25384 . 27 INTCON 271288141 GIE 78 1, 2840043 FH i iRk
2% (0004h),

7.9 ECCP ##ig/bb it &

TAET ek b s, ECCP Al | —%F TMRIH: TMRLL Zif72efE i 3k, e i T,
TMRIH: TMRLL iX % 25 77 28 AR LE & A= FEAN G B 1 1) 3 0- i 4 2 41131 CCPRAH:CCPRAL iX X% 29 4%
BRI

BT, 2 CCPR1H:CCPRILL XX # 745 {H S TMRIH: TMR1L ({EUCHECHS, Hfilk—
ANFE . ZEE T DR R R R

W2 5 BIES I 9 IR AR/ L B/PWM+ (G AShCFABEX ) b,

7.10 ECCP ¥ Bk 2%

24 ECCP it & A R AR AL, fib &k 232K TMRIH: TMRIL XX /£ 24 iE % . SR F AL

P4 Timerl ik, ECCP #EB AT it B 7=k ECCP k. 78tk T/E#iz0F, CCPR1H:CCPRIL

XA AR N T Timerd 18 1251748

® Timerl N[N FOSC LA7e 43 FI F Rk S5 1Ml 2%

®  Timerl 50 TAE Al 5 SO Rk 1 fis & %

® 4% TMR1H o TMR1L [ 5 #:4E S 4> ECCP Rk il g % RN R AER), SHEAERA ML
i

LRSI 024 TrRTk Tk 3.

711 5 TIMERL1 HXEHESRLE

R Wbk btz | bite | bits | bit4 | bit3 bit2 bit1 bit0 SR

TMRI1L OXOE 16 £ TIMER1 i+ {5 1% 8 7 XXXX XXXX
TMR1H OXOF 16 iz TIMER1 i+#{& & 8 fiz XXXX XXXX
INTCON | 0xOB/8B | GIE PEIE TOIE | INTE | PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMEAIE C2IE | ClIE OSFIE TMR2IE | TMR1IE | 0000 0000
PIR1 0x0C EEIF CKMEAIF C2IF | ClIF OSFIF TMR2IF | TMR1IF | 0000 0000
T1CON 0x10 TIGINV | TMRIGE | T1CKPS[1:0] | TLOSCEN | TISYNC | TMRICS | TMR1ON | 0000 0000
CMCON1 | Ox1A |- |- TIGSS | C2SYNC |---- -- 10
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7.11.1 T1CON &F7F8¢, Huik ox10

Bit

7

6

5 4 3 2 1 0

Name

T1GINV

TMR1GE

T1CKPS1 | TICKPSO | TIOSCEN | T1ISYNC | TMR1CS

Reset 0

0

0 0 0 0 0 0

Type

RW

RW

RW RW RW RW RW

Bit

Name

Function

T1GINV

TIMERL 13580541
1 =Timerl [JFERNE BTG (3R BT Timerl t+40
0 = Timerl | J# A HEFE R (13 KPR Timerl 1120

TMR1GE

Timerl [ #5467 (2)

% TMR1ON = 0:

WA 4 2

¥ TMR1ION = 1:

1 = Timerl 7€ Timerd | 1 A5 S0 1 I
0 =Timerl $JJF

5:4

T1CKPS[1:0]

Timer2 iy N\ i 7 43 47 LY % A5
11 = 1:8 Fis Lt
10 = 1:4 Fisr Atk
01 =1:2 flisAitt
00 = 1:1 T/ Akt

T10SCEN

LP JIk % a3 f Ae 4 il 7

WIRTE CLKOUT #R¥% 8 1) INTOSC AbF i R4
1= LP k7 a8l se T Timer 4

0 = LP ¥R 4 K 1

0

LA 1l 2%

T1SYNC

Timerd ARSI e A 5] 25 42 ) 7
TMR1CS =1:

1= ANFEEBAME BN

0= [AZBAMESI Sl A

TMR1CS =0:

WAL 20 . Timerd {4 P4 B b

TMR1CS

Timerl B 8hJEE BN
1= kH TICKL 5l CEFHED BIAMEBIEh
0= WHEBE 8P (F84R8)

TMR1ON

Timerl {H N7
1= {#igg Timerl

CMIMO04X

ERYIT S O FL TR PR A 7]

page53

E-mail:liuyang@chipmindmcu. com

TMR1ON

RW




chipmind CMOMO04X
0 = {51k Timerl

7.11.2 TMRIL &1F4%, Hidk OxOE

Bit 7 6 5 | 4 E E 1 o
Name TMR1L[7:0]

Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 TMR1L[7:0] 16 f7 TIMERZL & 2%, H32s 50 i1k 8 4z

7.11.3 TMR1H &%, Huht OxOF

Bit 7 IE 5 | 4 E 2 |1 o
Name TMR1H[7:0]
Reset X X X X X X X X
Type RW RW RW RW RW RW RW RwW
Bit Name Function
7:0 TMR1HI[7:0] 16 12 TIMERL &N 2%, 1A i 5(l i = 8 fir
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8 EmEE2

TMR2
A Output

Prescaler -
1:1,1:4,1:16 | MRz
T l Reset Set Flag
Postscaler TMBRitZIF
T2CKPS<1:0> Comparator - ™ 11-116 [ "
i T
PR2 TOUTPS<3:0>

8.1 i d% 2 LA

SEI 2% 2 O 8 £ I 3 LA R Thig:

® BT A

8 7 J& HA T 74

TMR2 {4 [F] PR2 77 4= ke

1:1, 1:4, 1:16 stk

1:1~1:16 Ja 4tk

I s T 0 2R G Al 2 A 32MHz B (H HFINTOSC 1 2 {54545 31D

8.1 4 Timer2 [fJReRHER]

8.1 Timer2 T{EEE

Timer2 HHAE B NE RGIES M. ZFEHEN Timer2 Fi#igs, Hiiasitks 1.1, 1:4
oY 1:16 =FPikPe. B 4028 10 4 B g A T TMR2 27 7 8% .

TMR2 fil PR2 FIE 4 /N Wr EL 5 LARf € (AT DC A . TMR2 BE M 00h FF4G 8638 L 25 PR2 HIMEAH A
DCRC S 4 & A2 DL R o«

® TMR2 £ F—i&3 A #IE 74y 00h

® Timer2 J5 43 ALl i 1

Timer2/PR2 LAk 23 VLECHr B iz N Timer2 jG 34 %s . J5 o Mes e ya A 1:1 & 1:16. Timer2
Ja g i T PIRL 47281 TMR2IF FR bR EE 1.

TMR2 fll PR2 #8 2 A] 525 T (745, TEREALRT, AhAIRIME 2512 0 F1 OXFF.
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¥ T2CON ZF 7841 TMR20ON 7 & 1 A[4THF Timer2, K% TMR20ON f7iE %55 H Timer2.

Timer2 Fi/3 4% 1 T2CON 2781 T2CKPS i34l .

Timer2 JG /34528 T2CON 278410 TOUTPS 4% .

TG AR 5 3 ST S A2 5 LA T B A7 2 %
® 5 TMR2

® 5 T2CON

® (Ff reset FH{E

H:
5 T2CON #HAIEE TMR2 F78:
TIMER2 B8 B MSCKCON.5 4], & T2CKSRC A 1 B Fnik N & 32MHz I}
b, SURBITHRENSTX. 32MHz 4 ZBE NI HFINTOSC 57831, Frbl—
B TIMER2 ## 32MHz 483 B TMR20N=1 I, BE[{# 2 ZiitShidk B 10 2 A EF 18 o
BRE SR AT, HFINTOSC BARSKHK, BaEfN T EIRER.

8.2 ETIMER2 BEFHERFLE

EAS ik bit7 ‘mm ‘m& ‘mm ‘mm ‘mu bitl bit0 B=K A
TMR2 0ox11 TIMER2 11 #UE %7 77 4 XXXX XXXX
INTCON 0x0B/8B | GIE PEIE TOIE INTE PAIE | TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE | CKMEAIE S C2IE ClIE | OSFIE TMR2IE TMRLEE | 0000 0000
PIR1 0x0C EEIF | CKMEAIF - C2IF ClIF | OSFIF TMR2IF TMRLIF [ 0000 0000
MSCKCON | 0x1B - VREG_OE | T2CKSRC SLVREN | - CKMAVG CKCNTI 0000 -00-
PR2 0x92 TIMER2 J& #Z7 f7-4% 1111 1111
T2CON 0x12 - ' TOUTPS[3:0] ‘ TMR20ON ‘ T2CKPS[1:0] -000 0000
8.2.1 PR2 #FfF4%, Hulk 0x92
Bit 7 IE E |4 | 3 | 2 |1 IE
Name PR2[7:0]
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RwW RwW RwW RwW RW
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Bit Name Function
7:0 PR2[7:0] Timer 2 JFIA(LLER) & 4748 (W Timer2 #ifiid %= 75)

8.2.2 TMR2 %7748, Huiik ox11

Bit 7 6 5 E E | 2 1 I
Name TMR2[7:0]
Reset | 0000 0000
Type RW
Bit Name Function
7:0 TMR2[7:0] Timer 2 1H 845 R &G f7 4%
8.2.3 T2CON # /78, Hbik 0x12
Bit 7 6 5 | 4 3 2 1 o
Name | - TOUTPS[3:0] TMR20ON | T2CKPSJ[1:0]
Reset - 0000 0 00
Type - RW RW RW
Bit Name Function
7 - ARSI, 20
6:3 TOUTPS[3:0] TOUTPS<3:0>: Timer2 Output Postscaler Select bits £} #52
i Hh e o AL e
0000 = 1:1 J5 Mkt
0001 = 1:2 J54rMitt
0010 = 1:3 J5 Mtk
0011 = 1:4 J5Mitk
0100 = 1.5 J5 Mkt
0101 =1:6 J5/Mitk
0110 = 1.7 Ja/ Mtk
0111 =1:8 J5/Mitk
1000 = 1:9 434kt
1001 = 1:10 434tk
1010 = 1:11 J4r4iitk
1011 = 1:12 JE4r4iitk
1100 = 1:13 Ja4r4iitk
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1101 = 1:14 J54r4kL
1110 = 1:15 540 4itt
1111 = 1:16 5408tk

2 TMR20ON

TMR20ON: Timer2 On bit T £} #82
1 =Timer2¥TJF
0 = Timer2 = [#]

1:0 T2CKPS[1:0]

T2CKPS<1:0>: Timer2 Clock Prescale Select bits & i #528K 5]
b T A b ke 1

00 = Prescaleris 1

01 = Prescaleris 4

1x = Prescaler is 16

CM9IM04X
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O ERAIFEIR/ELE/PWM R

G 9R R AR/ LE B/PWM A5 (ECCP) 2 —Fl AT AT F RS A [F) AR REAT 5 I AR R A e o #E 4
AT, BEAMR AR SR ARSI A E I o EBORE X 7 T 7 — BRI I i A A A
PW M A5 2 AT A= S AT AR (4 K 58 1 145 5 A0 5 22 L

ECCP 7E I 4% B
i Timerl
B39 Timerl
PWM Timer2

# 9.1 ECCP x0T 75 1 2 I 2% 7 YR
9.1 HHRER

IR, M7 CCPL 5l kAR —FH M, CCPRIH:CCPRIL #i#t TMR1 ZF{7 a1
16 M. FfhE X NLLRZ —, i CCP1CON {744 CCPIM<3:0>f7 #4TAC & :

® A TPEUT

® A LTI

° 44 ETHE

° 16 BT

TR G, PIR2 #4728 1 IR WG RixEA CCPLIF #5E 1, M LBHRMEE. WEE
CCPR1H Hl CCPRI1L ixX % &5 47 25 Hf B 3 152 Hh 2 AT SORAE 3 — URAl 3, A4 S5 SR I i $24i 2 ke
MEES (LE 9.1,

¥ CCPLIFE1
A

CCP1% i

CCPR1H/L

AR f 6E

LR B

TMRIH/L

CCP1CON<3:0>
TPeffE
K 9.1 Al e U B AE I
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9.1.1 CCP1EjEE

AR, Rzl ARG TRISC #1678 1 K CCP1 5| Il & %N .

ER: R CCPLEIWRE MY, NSk R E—RERE M.

9.1.2 TIMER1 X%k

i CCP FEHAE Al e s 1, Timerl WA ZUEAT £ € I S AR AN s AP T B d 2 852D Mt
T, BRI AT RECVEREAT .

9.1.3 Al

PR AR, ATRE S AR — R . B RO AR KR PIEL A A2 281 CCPLIE firi % LA
B G R T U AT, PR AR AR AR A AR A A2 2 )15 % PIR2 2747 4 1 Wi b 2542 CCP1IF.

9.1.4 CCP W4 #iss

CCP1CON %17 %8 CCPIM<3:0>frf55€ T 4 P AR s itk . & 245¢/4 CCP fitk, & CCP
FEHATE PR U, T ST B a8 A0 0 & o AT AL AR 2 T A B s i 2%

M—AFHE T AL DI B 7 — D A S IEE T A JE vl e =4 — b 7. B8 e B AN ERAE, 1B
AT A LLET R CCP1ICON Zif7aii %, LACH] CCP fib (%1 9.1),

BANKSEL CCP1CON ;:Set Bank bits to point to CCP1CON
CLRR CCP1CON ;Turn CCP module off
LDWINEW_CAPT PS :Load the W reg with the new prescaler
STR CCP1CON ;:Load CCP1CON with this value

% 9.1 YIS EL
9.2 HEBH#ER
B AT, 16 7 CCPR1 ZAfE s AT S5 TMRL ) — X} 2R (7 2 B A L. R AETLRCHT,

CCP HEHL AT RE
® % CCP1 #ih

® K CCPLHmHHE1

® % CCPLHEE

® R REIR AT
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® ARk

5| EIENERL T CCP1CON 2747 2% (] CCPAM<3:0>4% il A7 [1H - BT b s i =34 vl = A vp i

CCP1CON<3:0>

TRISHi L AE
CCPRIH/L
4 4

CCP1% b
Bl L s x > &
R T
A
¥ CCP1IFE
TMR1H/L
kR
FERR A fi R LS

1. iEETMRIHAITMRIL 77 2%

2. A BPIRLETAE A A AR E M TMRLIFE L
3. ¥sGO/DONE/ & 1)5 ZhADCH: 5

4. RERGHENL, CCPLIGHIEO.

9.2 LR =\ i JHAE &

9.2.1 CCP1 3| E

F P b Zitie s i 2 A O 1 TRIS 244 CCPL 5| AL & it -

9.2.2 TIMERL %

FELCEE AT, Timerl WA AT 78 € I de Bl T B AP T B as ol R o LUBR AR A2 o0 T S e it
N ATREANRE IR LA,

9.2.3 WA MiER

MR AR A TR S (CCP1M<3:0> = 1010) i}, CCP Bith A5 %] CCP1 7| It Hi AL (I
CCP1CON ZHE#).

9.2.4 KRB

ik T RRR S A B (CCP1M<3:0> = 1011) Hf, CCP 4
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® E 47 Timerl
® /7 ADC ffigt, WJHzh—IkX ADC #%¥k

TEMAEIT, CCP EHAIE S| CCP1 3| HIAL () CCP1CON #4783,

—H TMR1H:TMRIL XX} 2744 f1 CCPR1H:CPRI1L XX} 27 fE 4> [al & A ULHD, {E4x%kE CCP
FIE R A R it . TMRIH: TMRLL 4783 7E Timerl B4R T —A EFHE RISk 2 i AN S E A7 .
XAl CCPR1H:CCPRLL Zif7#% Al A Timerl (1) 16 {7 o] 4w e i HH 25 47 2%

CCP BRKIRFRF A A A 2K PIRL F1743 8 BrdR S AL TMRLIF B 15
TEA AT ER ARl R IR A R E AL Timerl MR8 2Z A, BIEEK CCPRIH
CCPRIL XX &8s BN AR B ERILEC 2% AF, 7T ATRBE R AL R A

ER:
1.
2.

9.3 PWM &R

CCP1CON<5:4>

CCPRI1L <J

)
TRISHi i fE
CCPR1H
CCP1E
* ‘ 3 X
>
HUE Lh A4S s = Q
A
TMR2 <
fzm s
R
PR2 1. 8 58 B 25 TMR2ZF 47455 15 2 (0 T 53 A 2% 25 S L0 B k5

2. fEPWMBEI R, CCPRIH/ZE Hiaifras.

9.3 PWM JEFEHE K]
PWM #ix0H7E CCPL 5l HIr=AE kvt A HIE 5. H G2t M HER LR 728 R E -
® PR2
® T2CON
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® CCPRI1L
® CCP1CON

TEfk 5 M| (Pulse-Width-Modulation, PWM) #550F, CCP filsE CCP1 5| Lr=4 &k 10
R4 HEZ ) PWM . 1T CCP1 3|15 PORT #8255 H, LWIUKZ 5| I TRIS jEZ L
ffife CCPL 5| i i IR B 4% o

HE:
1. ¥ CCP1CON HFHEZ MBI CCP1 5| B ;
2. HTRNHNEESH TIMER2, FrolEfH PWM IhEem A e shignf 4h il & .

PWMEER

TMR2=PR2

TMR2=CCPR1L:DC1B<1:0>

TMR2=007%l

[ 9.4 PWM % g 7

9.3.1 PwWME#

PWM FIHH Timer2 [1] PR2 %7 /7 #3f6 2. A 11.1 7J1H&E PWM JE .
PWM A4 = (PR2 + 1)*4*Tsys*(TMR2 7 7 4ii{H) A47(9.1

¥ TMR2 %5F PR2 ItF, T — U3 & 3K R A DU =N F4F:

® TMR2#iEZE

® CCP15|JI#E 1 (Flsh: % PWM H25E= 0%, 5IIAHE 1D
® PWM 5%tk ) CCPRIL %% CCPR1H

HE:
1. PWMHERT, Timer2 FIR4FENREH ¥ Fosc, TARTES R 4F;
2. WiE PWM SRR AMEH Timer2 FIE 2588 I 8 35 1« it 28 27X TR R B R s
3. 4 MSCKCON.5:N 1B}, Timer2 fEt8hJEAN 32MHz,
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9.3.2 PWM 5%

ST AR LN SRS N 10 A7 AT e PWM (525 E: CCPRIL 2 /7431 CCP1CON 217 2%/
DC1B<1:0>f7. CCPR1L 1% /\1> MSh, CCP1CON {7 %] DC1B<1:0>fitl & P4~ LSh.
CCP1CON 7 f7#%f) DC1B<1:0>f1 CCPR1L W] {EATAHHEpE 5 N o o 2% b B 31 F 0 5 e (P
PR2 fil TMR2 @i {788 K A VLECH) A #8478 CCPR1H . {fH PWM K, CCPR1H % {7 2%/
R,

A309.2 FTF1HE PWM k5

AR 9.3 ITIHHE PWM LSt

Mk = (CCPR1L:CCP1CONS5:4>)*Tsys*(TMR2 744t ) 24509.2
4%/t = (CCPR1L:CCP1CON<5:4>)+(4*(PR2+1)) A79.3

CCPR1H {783 A1 2 A1 8788 F T8 PWM (528 LEER OO . R PWM [TEEH
BER(FEE ¢ Ol (R

8 AL 4% TMR2 27 f7as 5 2 MR R SE 80 (FOSC) 8 2 A T & 4%, 2 10 A7if
Feo R Timer2 I Mids B9 1:1, W TR GE B

210 frif 55 CCPRIH K 2 fr (i fr s ILACIT, CCP1 5lJigis % (WA 9.3).

9.3.3 PWM 4%

SY PR R . DI, 10 G5V BERA 1024 ARSI AL, T 8 B
17 256 M AL

PR2 4 255 i 724 10 LRIk PWM 43 3F R . /iR 2& PR2 HFA7EasE B4, AR 9.4 Fir.

HEZE = log[4(PR2+1)]+log(2) 7/ 2479.4

EE: WRRSERERTRAN, B2DEE PWM 5 BIRRIFAZE,

PWM A% 1.22kHz | 4.88kHz 19.53 kHz | 78.12 kHz | 156.3kHz 263.1kHz
Timer2 fit73 it | 16 4 1 1 1 1

bt

PR2 204 204 204 50 25 18

BRI R 9.7 9.7 9.7 7.7 6.7 6.3

#* 9.1 PWM S F 53 #¥ %~ (Fosc=20MHz)
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9.3.4 RIREER TR T/E

FERIREET, TMR2 A as ANy, BIEREPIRES AL, Wik CCPL 5| IEAEIXE) —/ME, ef4k
BRFNZAE . FAPMEEER, TMR2 #4458 RES .

9.3.5 RGN PREKHRE

PWM MR B R GE B, R GEI PO (AR A X2 K 3 30 PWM R (1 24022

ER:
1. 34 TIMER2 (R SREREA R 32MHz Y, RERHRKREASLH PWM BH.

9.3.6 HAMHEm
AR A2 A7 53 5 ) B A s OB NS, JF 5 CCP 27 /7 88 N AR .
9.3.7 PWM LIEMRE

NAEEE DL S K CCP AR E y PWM LA
1. HAESER TRIS A28 1 281 PWM 511 (CCPL) Kk k5 28
$ek PR2 A7 LA E PWM JE I
FIE P {E 2% CCP1CON % /74544 CCP H i & PWM i ;
44, CCPRIL Zi {745 fll CCP1CON % {7#% {1 DC1B<1:0>% & PWM [ 5SLE;
Wi & 3 55 3 Timer2:
® ¥ PIR1 ZfF 41 TMR2IF Hhikikr SA0IE %
® Lk T2CON ZA7 2311 T2CKPS £ & Timer2 i/ 4Lt
® % T2CON Zif72%) TMR20ON fi7 % 1 ffifE Timer2
® RELEmEE, NFHEEH MSCKCON.S & 1
6. FEFIFUE— PWM EHE, A PWM i
® Z5f% Timer2 i (PIR1 277481 TMR2IF 78 1)
® IGHIOCH TRIS f7iEZAHRE CCPL 51 R4 th Ik 3 #%

a > N
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9.4 PWM (JE5E#ER)

CCP1CON<5:4>

CCPRIL

P1M<1:0> CCP1M<3:0>

;; / A 4 A \

COPRIA CCP1/P1A —>EN$—>& CCP1/P1A
= PiB ENBE & P1B

HufE te s
i th
L PiC 4@_’& PiC
ENB
P1D ——$—> P1D
TMR2 < &
% fﬂwﬁ!//}ﬂl \ /
PR2 PWMICON

?;ﬁ%%ﬁ%ﬁTMRZZ‘iﬁﬁ%'—?Zﬁﬂiﬁim%#fﬁﬁﬁloﬁﬁfrﬁ_q
9.5 MR PWM A5 2R BT 4]

H R PWM B AT 7E B 22 DU 51 B0 P AR\ iA 10 1743 BE 1) PWM {55 . e@ il PUFf PWM
iy A A R
¥ PWM
A PWM
26 PWM, TE AR
LM PWM, S [ 1 50

FEiR PR R PWM £i:8, CCP1CON %7172 PAM i 5 Z0iak \E R &

PWM #iH 5 1/0 Bl HIE A, JE#ife N P1IA. P1B. P1C f1 P1D. PWM 3| I nl e &, o]
@Y CCP1CON 228 CCPAM 4718 24 B 1 ik 3AR it

HE:

1. DFIEHEBESD PWM #H K TRIS SF7751E;

2. &= CCP1CON HF#KBMFHAE PWM Hi 51 HIE ECCP #HIAL;
3. A PWM BB AN B AR AT 51 B34 T B T oAl 5 B Th R .

ECCP P1M<1:0> CCP1/P1A P1B P1C P1D

B PWM 00 & i 5 5

HHF PWM 10 & & & =

4, 1ER 01 = & = &
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Sy, A 11 & & & &

% 9.2 ANJF PWM 185545 210 51 BE145 Bic 7 451

P

PIM_00,P1IA — f B

T
PIM_10,P1IA —

b
PWMEEH f

P1M_10,P1B # -

P1M_01,P1A P1ABRR

P1M_01,P1B

P1B/P1CTAK
P1M_01,P1C

PIM_01,PID — P1DVEE!

PIM_11,P1A PLAPDZER

P1M_11,P1B P1BiEH

P1M_11,P1C P1CH

P1IM_11,P1D

9.6 PWM #i it R AR E K G TH R0
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P

P1M_00,P1A IS foTEeRT

»
PWMJEER 14

T
P1M_10,P1A >

P1M_10,P1B I S S

P1ABR

P1M_01,P1A

P1M_01,P1B
P1B/P1CTAK

P1IM_01,P1C

PIM_01,P1ID = N & s —

P1A/P1DFRL

P1M_11,P1A
P1BYEHI

P1M_11,P1B

P1M_11,P1C PICHEA

P1M_11,P1D

9.7 PWM fi X A . (IRATA RO

9.4.1 PHrEK

FEMRECT AP 51 V40 ) DABRBI LR 3. PWM Hai th 5 5 9%t 21 CCP1/P1A 5,
1M HAN PWM 55 4l 21 PAB 51 (WKL 9.6) eBn] Al T2 f, SUR T2 MR H,
RS FIPE A PWM {5 5 8 il DY A h 3R TF 5K

PR BT, RIS 2 R AU DX AR I 17 L~ B D 3 8 AR o B 2 3 il . PWMLCON % 774 1)
PDC<6:0>1 i T 5L B R i tH UK A7 RUHT IR 8. WA KT 2L, AR SR 4 e 3 A
JIH R DR TERCIRAS o FEDCIERS AR PRI 752 WA 9.4.6 7 W] i RE ST X AT I A 2L

BT P1A f1 P1B ¥ 5 PORT #usaifias E H, WG EMKN TRIS ALK P1A Fil P1B It &
R .
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¢ fkhERE > T
PWMEIHE N PWM >
PIA L # X N~ =/

MB:;k ;_\ / N\

TMR2=PR2R3%]

9.8 F#F PWM %t

4 N
FETIRZ) (ﬁ .
N~ - -
P1A >
( nm )
FETHKZ) =
=< _
P1B D> \L
N Y
Kl 9.9a brifEftfr g ()
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N~
L
FETIRZ) V+
T
4 N\
FETURZ) QA Qc
PIA N~ F: :ﬂ
l/ J y N
( wa )
FETHEZ) QB A - QD
H
P1B [:>—— i >ﬂ
FETUKZ)
N~
- Il
_ J
K] 9,9b ikt KB e L% (ANMOS)
N~
|
FETIRZ) A
-
4 R
FETIRZ
. QA QC
CAED ) -
a g
w2 @ )
{ fi#k
FETIRZ) QB o - QD
<
P1B E>*— A :i/
N
> i
FETUKZh
CAD =
N J

K] 9,9¢c i IRB MR % (2PMOS+2NMOS)
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BT E
PWMTSEE he¢ PWMEES d

P1A _ LA X - /S

P1B 7: N\ /N

TMR2=PR2R%]

/P1A \

/P1B \_/ N/

9.9d F#r PWM fith (7 ZAME S )

9.41.1 XM PWM #ith

RS E PWM i, @UCEE NS ECCPAS ZifrEssfll o, sl mAHE 10 1k IR 5h 55 1
(TRISC.x B 1), EiAMEEK LR BB 10 4 F s IRAs, A2 #4E CCP1ICON ) CCP1M
15 0, RUALEES 10 B 4b T HRAS, Hf B AwE .

I &SR HATE JT PWM LR 7~ «
RF PWM ¥

BANKSEL ECCPAS

LDW!I OFOH

IORWR ECCPAS, F

EIF PWM ¥

BANKSEL ECCPAS

LDWI 00FH

ANDWR ECCPAS, F

942 &HER

EEWET, Frd IS 5] AR H
’ 9.10a Fias H—AN 2 HF S FH 1, 48 4 > NMOS, iX Bf CCP1CON [ CCP1M 5 2% & 4 1100,
R P1A~P1D #B2 =B 3.

FEIEFMEIUT, CCPL/PL1A 3] IREN NA RFUIRAS, PAD 5N AGI &L, M P1B A1 P1C N 4% UK5)
ATRCIRZE, WK 9.11a fiR.
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fE AR, PLC Ksh A RCRES, PLB 5l IS4 d, 1 PLA A P1D N4 3R 3 N TEBOIRES
K 9.11b s

& 9.10b & B AN — AN A ¢ R, 8 2 > PMOS A 2 > NMOS, iX sk CCP1CON %747 28/ CCP1M
TR E N 1110, Bl P1A A1 PA1C AMKHE-FH 4, P1B Ml PAD NEHETFH . K 9.11c & %N A
TH PWM % I .

P1A. P1B. P1C fll PAD i 5 PORT HRGi A28 B .. W20iE EAH% TRIS A7 LUK P1A. P1B.
P1C 1 P1D 5| jiific & At .

V+
—_
4 A
- A C
FETIRZ) A~ L~ °
P1A N~ |T' >4
L — I
FETZKzh
P1B ™ Yorra\
V/A fit:4
i o
QB QD
P1C > |F -
- =
P1D ~ N~
FETIKX3) l
N\ J \
€1 9.10a &M HRA a
V+
—_
4 B
FETIRZ) QA QC
~ -
P1A N~ h’ 44
L — (o
FETZKzh
P1B D; T
FETIKZ) —
P1C N~ QB QD
f ’4
P1D ~ N~
FETIRZ) JT‘
N\ J \
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K 9.10b M B b
P1A
P1B
P1C
“ =0 o) = >
PID ¥ ¥ 7
9.11a 4 PWM %=l a
P1A
P %/H‘B , >
« P ki "
) X F 7
P18 —7: BoheE ;
P1C
P1D
9.11b 4#F PWM %7~ b
SFERT , BERUTISH
P1A - S - s
P1B 1‘
P1C BohERE A
—
ERT.
P1D A X ‘Lﬂ?—\_

9.11c &M PWM %~ ¢

9.42.1 XM PWM #Hitd

MEEE I PWM #Hid, BUCEISYE ECCPAS ZFF S AM541H, BN/ 10 % H IREh % 1
(TRISC.x B 1), EiAMEK E R B 10 4 FrEIRAS, AL H4E CCP1ICON ) CCP1IM
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7H 0, BRUNULES 10 i THHRES, Hof B EA T .

TR S AT JE PWM LR 7~ 91 -
SR PWM ¥4

BANKSEL ECCPAS

LDW!I OFOH

IORWR ECCPAS, F

EIF PWM #

BANKSEL ECCPAS

LDWI 00FH

ANDWR ECCPAS, F

9.422 HEEHFRATHEAE

EEHEEUT, CCP1CON Z/7as ) PAML Az ] it P 45 il 1B/ s g i) o 24 R [l 4 5048 7 1) 42
frE, FEHUEAE T —A PWM R A4S 77 17

3 AF % CCP1CON ZF 745 1) PAML AR & 375 1 248 o 75 24 1T PWM J& BAHTEI DY Timer2 J&
W, RAELIFRF:

o il (P1B A1 P1D) ¥ E T IHAUIRA

® HHRHIAIEH L (P1IA A PIC) Y A I 7 1) 45

o 7EN—ANEINKE PWM

M ERES L 9.12,

P1A
JEEA . >
P1B LA # \
Y
P1C #
¢ RS >
P1D X

9.12 PWM Jj [ A% 7 451

R

1. CCP1CON HHFRIF A PIML B[EE PWM BTN ZIB SN ;

2. MEHEE, P1Af P1C{EE1EX4E PWM B RETEI#:. it P1B f1 P1D WEIEEX
. MEHEA 4 R Timer2 3.
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MR HEAE X ZE B o ZE TR — AN B, — RN 75 AR DX RE B o AR — s L 75 AL X X
24 DL P S [ IS e Sz s B 2 75 B AL X ZE I g 475 00 -

1. fH S 2 A BB 100% PWM 4 H 5 A B4z ;

2. IDWEIFK CAFEThRARA ARSI i EE ) 1 ST (8] KT 5 Jd s ]

K1 9.13 Franoh s 23 L4z 100% 0, PWM 75 [a] A IE 28 R ) Il s 8 . b7t rh,  #E I TR t1 4k,
P1A 1 P1D i8R TER, 10 PL1C i AN 2. BT ThE a5 (1 G i (] K F @it e), 5558
RIS Dh 228 F QC Al QD (WL 9.10) JFHFEEET [A“T”. 24 PWM J5 [ B 7138 9 IE [l B, [
FERITE UK K AETED) R 234 QA FI QB L.

L0 A N SR AE (5 S IR SN EAE PWM J51a], DA SR AL 7 PRy I o i FRam i 7 i
1. BT AT PWM (528 L
2. 3RS T IS ) S IBTIS 1) BT 5l i JR] A R DR BR B 2%

=) e —
P1A \_t1RTZI
P1B s
* REEE »
P1C N
P1D #
flﬂﬂg
HNERFF % C #
HNERFF %D X
T=Toff-Ton
ZFEER s
K 9.13 54 LT 100%I PWM 77 6] 38 4Y, 7 4]
HE:

1. EFHEFEREWANERTFER:
2. Ton NIHEFFK QC KHIKE) K- FEIER
3. Toff NIHZRIFK QD K HIRE#% i A Wr ZERT .

9.43 RBIHREM

A FATAT PWM BLCEE, S AE (R DA Z57E PWM %t 5| B E A @ 2 B 038 i/ 4 FLBAL
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ERE: BRAVNEACEHE, FrF 10 SIMM RIS, E8 YU ERKES B FRS) /0 51|
BRBAE PWM B 5T, SMERFRBRAIUE T ZRIT R B T RETRES.

CCP1CON #7451 CCPIM<L:0>fz n] it H Fr e A% PWM % 510 (P1A/P1C 1 P1B/P1D)
I S 5 N v AR ROE AR HE A 2. PWM B b vE 6 ZiAE (S B PWM 5] 0 AR 6 HY 5K 5 2 B
HESE . AEINAE PWM 5] B 4 H DR S 8% (50 e i AR A R L B, DRAX AT RE 2 458 B FH HL IS

7E PWM KA, P1A. P1B. P1C I PA1D % Bl s vl BEALE EFIFIIRAS T . % PWM
51 PP 3K 2 25 5 1 5 A PWM AR xR B A5 B8 7T e 5 3508 LB AR . 3 PWM A58 23
TEIERR RIS U ERE . I HLAE PWM 5] IR H B 20 253 45 15 e AT 58 s — 32> PWM JL . — %%
A PWM ARG s B & E PIRL A a0 TMR2IF A5 4> PWM JE T IER 25 & 1
BE.

9.4.4 HI‘BAE PWM B AER

PWM BiBSTRE Ak AR, B BN A SE I 25E PWM Bl . AshRAB ok
PWM i th 5 E T HUERE o BT T 15 1k PWM 453 5R R .

ffi/l ECCPAS 73 1745 [t] ECCPASX fi ] e 4% H ) S A . PS4 T B DL R P2 AR
® INT 5|jHIIZ4E 0

e [tE#CL

® [Li#C2

® {E[ffFHh ¥ ECCPASE fiiH 1

FUPIRA H ECCPAS F 7231 ECCPASE (H 3= FHPIRA) frfean. WHEiZAA 0, PWM 5
BITES TAE. %N 1, PWM %A T 2 IR AS .

KA EAEIS R ISR :

1. ECCPASE {7 & 1. ECCPASE f##FE 1 R& BB EHEFEORE THEEE (W 9.45
RENEETIE V=L Sk

2. fERER PWM 5] I 720 B T H O RS . PWM Fir i 51 I 70 N %t [PLA/PLCIRI[P1B/P1D].
FXT 5] IR A ECCPAS #4725 PSSAC Ml PSSBD ik 5& . Xt 5|t al & F LR =
FRE 2 —:
o XN 1
® IKZINTEHEO
o =& (FMHEA
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1 2 3 4 5 7 8 9 10
KAEMH A
ECCPASE
PWM(A &F)
w2

jﬁi%ﬁ%#

KIS HERR

R4 BRRECCPASE

9.14 AFEBNEA N PWM H 515K H]

X
1.
2. HBEZIRMEMFETEIEE N\ ECCPASE fiI;
3.

H3IRAFEFR, PWM F1LHHE PWM T8 45 5

BRI GBI EMEREINER), PWM RSLEIRE R .

945 HEIEFHERX

#5R M PWM W] AL EONTE B 3% 2 AR BRI B30 s PWM 55

F) PRSEN & 1 v[{ERE HBhE S .

HEIRAFERETEFHES, MEETOENGES. REEFAE, BIRARAIE;

BA7, i EE3RAR AR

. 1% PWMLCON 21788

R E B E AR, REHDRAKI A2, ECCPASE MifREFE 1. 24 H 3 KM A HIHE RIS,

ECCPASE il fHiE %, B IES L1E.
1 2 3 4 5 6 7 8 9 10

KAEH Ar

ECCPASE q PWMIRE

PWM(PI &B) \

PWM 7 # %_T

Ve e KIS HERR ECCPASEBxfli&k
9.15 HZWEJF I PWM H 3K H]
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9.4.6 THLRIEFLIX FERE

TEFTA DhE T 3 ] PWM S 1205 R v, D26 50 MG I 1) 530 8 i 75 B R T 1] o
W ERPAN TR LRI ZNE (—ANFl A — kWD, E— NI R RMT, AL RE
FE— ARG IS 8] P [ B 308 . 7R IX BUIR K (R Y, ZE AN ThETF o ip & it i A PR ERL . (2
(shoot-through) HLifL), AR (1) RIS AT B o gtk G A FF O I HH I P bl EL AR A 77 %) 2 38 FL AL
AT —ThE I R S RIE S5, DA 55— AN A R 58 42 50 i .

FEARHFRET 8 I PTG FE A DX A I SR 8E e 2 3 P SRR BR IR D 0T 5% 15 5 B RCIR S AL
NA RS R AIERS, 1k 9.16 T T . Ak PWM1CON %5 4788 UMK 7 Az LU R HLI 1
LW (TCY, BI 2 RGN BRI Dy B sl B e IR .

PWM.!.
P1A # b
=Ty ME 9
P1B X LX

K 9.16 ¥4 PWM % th 7

9.5 PWM K%EBIThEE

T IE Y% AR PWMLAUX,  TAETEHPEER T 3 5R 28 PWM A] DU 3 -

® i —IR PWM 55 )5 H31EH PWM Hith

® XA 3% 6 PWM 5 SR (24 PIXOE 4% 1 i, XH x & A~F)
® KR MEREE (@i CCP1IM[3:0D
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CCP1CON<5:4>

TRISC1

P1EOE

PORTC1
P1E

10dv1d

_:% ->|X| CCP1PIA
y

>
v P1C

PORTC3 ——pp—— ENE

TRISC3

::@ XI
P1DOE
>
>
PORTC2 M
»— rm P1D

TRISC2

P1FOE

PORTCO . E]—_::'ENB HX PIF

TRISCO

9.17 PWM [15 ) Tl BE J& HEAE [

ER:
1. PWM KIH B IR R0 ¥R ABEH, KENBEAMHREHFRASEMEN, 8
P1M<1:0>=10.

9.5.1 —RHEEBKHE

i & CCP1CON {f ECCP b T PWM ¥z, [FIFf2 PWM1AUX ) AUX1EN # 1 il P10S &
1, LB PWM Rk

2R —ANJE ] PWM 23R (TIMER2 25T PR2+1), PWM i i 5 51551, P1A~PLF 45K
#H 10,

TR R, EZAT, PWM it — k% 5 R24E PIXOE J6H1, B M PWM 114
A ORFRTE SR R RAE PAXOE (X ATEAZ A~F) & 1, NFE T —/ PWM JEHAE I P1x (x
AP A~F) 28— PWM B, W R EATR.
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chipmirid CM9OMO04X

AUXIEN

P10S

P1A_internal / \ 7
P1B_internal *q

P1A _74—\ \
P1B # AN

P1xOE NIEEiEEi f f
B BIRIBP1XOEEL Bahxif

] 9.18 PWM K4 BTt [ FRAE B

952 3% PWM {E5%iH

AUXLEN

P1COE

P1DOE

P1EOE

P1FOE
PWM B

PIA. A X # X

P1B ¥ AT\

P1C

P1D

P1E /TN

P1F

K 9.18 PWM ()% Bh Th g J R AHE K
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ER: WEEFR, P1A il P1B &5 —4HWIEX M F K PWM #iH, P1C 1 PAD, P1E A1
PIF RSB _ME=4H, CIIMBEEME—HZE K.

9.5.3 PWM HEBhThEE K

RAZHELL N SR CCP L B N PWM T4E:
WA TRIS A2 E 1 251 PWM 5181 (CCP1) i IR 5h 2% ;
Pk PR2 725 LA E PWM JHH:
P& M A2 CCPL1CON Z /74444 CCP Bkl By PWM Ak
%4 CCPRILL % {743 fl CCP1CON 7 {7 #3f] DC1B<1:0>% & PWM (5% L
W0 & 9 55 3 Timer2:
® 4 PIR1 %7474 ) TMR2IF i lfibr EAris %
® iR T2CON #7744 T2CKPS fi7 % & Timer2 i/ 4kt
® % T2CON %17 %) TMR20ON £ % 1 ffifE Timer2
® URTNEmEEA, 7L MSCKCON.S & 1
6. FEFIFFUE— PWM JHIAS, A PWM i
® 54k Timer2 it (PIR1 #7743 TMR2IF A28 1)
® i%E PWMI1AUX, 8 AUXIEN B 1, HBEEMRENARERE
® CIHAHICH TRIS Al A8 CCPL 5| i % th k=) 2%

a > w DN e

96 LHECCPHEXZESRLE

B ik bit7 ‘ bit6 ‘ bit5 ‘ bit4 ‘ bit3 ‘ bit2 ‘ bitl ‘ bit0 SAIfE

TMR2 0ox11 TIMER2 {101 % /7 4% XX XX XXXX
PR2 0x92 TIMER2 Ji #AZ5 /7 3% 1111 1111
INTCON 0x0B/8B | GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMEAIE | - C2IE ClIE OSFIE TMR2IE | TMR1IEE | 0000 0000
PIR1 0x0C EEIF CKMEAIF | - C2IF ClIF OSFIF TMR2IF | TMR1IF | 0000 0000
PIE2 0x8D - - - - - - ADIE CCPlE |---- --00
PIR2 0x0C - - - - - - ADIF CCPIF |---- --00
PWM1AUX 0x90 AUX1EN P10S P1FOE | P1EOE P1DOE P1COE | P1BOE P1AOE 0000 0000
T1CON 0x10 T1GINV TMR1GE T1CKPS[1:0] T10OSCEN | TISYNC | TMR1CS | TMRION | 0000 0000
T2CON 0x12 - TOUTPSI[3:0] TMR20ON | T2CKPS[1:0] -000 0000
TMRIL OXxO0E 16 fir TIMERL #+#{E{ik 8 £z XX XX XXXX
TMR1H OxOF 16 £ TIMERL TH4{E = 8 4 XX XX XXXX
TRISA 0x85 TRISA[7:0], PORTA J7 [ 42l 1111 1111
TRISC 0x87 - - TRISC[5:0], PORTC J5 [zl --11 1111
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chigmirid

CCPRIL 0x13 ECCP1 # {7k 8 1 XXXX XXXX
CCPR1H 0x14 ECCP1 #i {7 8 i XXXX XXXX
CCP1CON 0x15 P1M[1:0] DC1B[1:0] ‘ CCP1M[3:0] 0000 0000
PWM1CON 0x16 PRSEN PDCI[6:0] 0000 0000
ECCPAS 0x17 ECCPASE | ECCPAS[2:0] ‘ PSSAC[1:0] PSSBD[1:0] 0000 0000

9.6.1 CCPRI1L &7#%, it 0x13

Bit 7 E 5 | 4 E | 2 1 I

Name CCPRI1L

Reset X X X X X X X X

Type RW RW RW RW RW RW RW RwW

Bit Name Function

7:0 CCPRI1L[7:0] . i, PWM 24788 1 R 75

9.6.2 CCPR1H %F7F%%, Hsht ox14

Bit 7 6 5 | 4 | 3 E 1 o

Name CCPR1H

Reset X X X X X X X X

Type RwW RW RW RwW RwW RwW RwW RW

Bit Name Function

7:0 CCPR1H[7:0] . R, PWM 2758 1 E 7Ty

9.6.3 CCPI1CON #1748, Hbhtk 0x15

Bit 7 6 5 4 3 2 1 0

Name P1IM1 P1MO DC1B1 DC1BO CCP1M3 | CCP1M2 | CCP1M1 | CCP

1MO

Reset 0 0 0 0 0 0 0 0

Type RW RW RW RW RW RwW RwW RwW

Bit Name Function
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7:6 P1M[1:0] PWM it e & AL

15 CCP1M<3:2> = 00. 01 ={ 10:

xx =P1A fit B AR/ ELESR N P1B. P1C A1 P1D fic & Jyii 11 5]
i

U CCP1M<3:2> = 11:

00 = H¥igth; P1AH); P1B. P1C 1 P1D & Jyui 15| i
01 = £#riEm%it: P1D ifH]; PLAfRk: P1B 1 P1C &k
10 = FMrfaitt: P1A F P1B i, A SEX ;. P1C #1 P1D
P B s 1 5]

11 = & kmfit; P1B f]; P1C A% P1A F1 P1D ik

5:4 DC1BJ[1:0] PWM 5 7%t S (A 267

CE SR

A

By Ea

A

PWM #:

XA PWM 23 LIS 2 A7, /&1 8 fifE CCPR1L #

3.0 CCP1M[3:0] ECCP #& 3 ig 47

0000 = #f#/thE/PWM 61 (KA ECCP £

0001 = RAHH CRED

0010 = [bifst, VLHECH #fst (CCPLIF AL & 1)

0011 = KM (fRED

0100 = ##e =, A TR (CCPLIF i 1)

0101 = #fi#efist, ®A LA (CCPLIF i HE 1)

0110 = 4R, &4 N EFE (CCPLIF AL E 1D

0111 = ##EH, 16 4 AW (CCPLIF fii# 1)

1000 = bbE#Esl, ULECAR4miBE 1 (CCPLIF AL E 1)

1001 = MbHmEsl, VLECh g% (CCPLIF & 1)

1010 = EbAEEL, VLECH ™8 il (CCPLIF £ & 1, CCP1
S AN 3Z 500D

1011 = BB, Ak FEpkFAF (CCPLIF A% 1, CCP1 Efr
TMR1, HuR A/D BEHBEAERE, JHzh—k AID #4)

1100 = PWM #X; P1A 1 P1C = H P A% P1B Al P1D &

1101 = PWM #=; P1A il P1C &~ FA%L:; P1B 1 P1D {kH
1110 = PWM #558; P1A Fl PAC K HFEH%; P1B Al P1D & H

FER
1111 = PWM #E50; P1A Al PAC K HFEH %; P1B il P1D {&H
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CM9MO04X

AR
9.6.4 PWMI1CON #7758, Hiht 0x16
Bit 7 6 5 4 3 2 1 0
Name PRSEN | PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 PRSEN PWM  J3 (£ GEA7

1= H3KHK, ECCPASE {7 {EiR H ¢ A SHFr B 2)iEE OPWM

EREENE

0= HBIKHN, BAHZAI# ECCPASE 5% LLE 5 PWM
6:0 PDCJ6:0] PWM ZE {4z

PDCn = fii& PWM {5 5 N4 AL AH R PWM 155 55hr A

OAELNE R k-
9.6.5 ECCPAS #77%, Huilk 0x17
Bit 7 6 5 4 3 2 1 0
Nam | ECCPAS | ECCPAS | ECCPAS | ECCPAS | PSSAC | PSSAC | PSSBD | PSS
e E 2 1 0 1 0 1 BDO
Rese | 0 0 0 0 0 0 0 0
t
Type | RW RW RW RW RW RW RW RW
Bit Name Function
7 ECCPASE ECCP H 3k HIHARA L

1= KRAETHZIKWFEMH; ECCP HitiabTRMIRE

0 = ECCP #ith £ T1E
6:4 ECCPAS[2:0]] | ECCP H 33 Ak AL

000 =2% 1k H 3K 1A

001 =Lb#i#% 1 firth CLOUT A&

010 =Lb##% 2 firth C20UT 48

011 =Lhias 1 8 2 2 — A s
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CM9MO04X

100 =INT 5| s £~ VIL

101 =INT 51y VIL BiEb s 1 %t As s

110 =INT 3| s E A VIL B L 28 2 S As s

111 =INT 5] 5N VIL 8 LR as 12 2 — i A8 s

3:2 PSSAC[1:0] P1A H1 P1C 5| I 5C AR A # HIl fr
00 = IKzh5| I PLA f1 P1C N O
01 = IKzh5| I PLA A1 P1C N 1
1x = P1A 1 P1C 3| =35
1:0 PSSBD[1:0] P1B 1 P1D 5| I 5% PR 25 45 il o7
00 = Zkzh 5] P1B A1 P1D ~ 0
01 = ZKzh5| 0 P1B A1 P1D A 1
1x = P1B A1 P1D 3| Iy =35
9.6.6 PWMIAUX #7728, Hulk 0x90
Bit 7 6 5 4 3 2 1 0
Name | AUX1EN | P10S P1FOE | PIEOE | P1DOE | P1COE | P1BOE | P1AOE
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 AUX1EN PWMZ1 4 Bh Dy e fE e fr
1= f#fE PWM1 4 BhThfE
0= %1 PWM1 4#iBhIhAE
6 P10S 24 AUX1EN=1 H ECCP AT ¥4 PWM fHT,
1 = PWM % H — & Bk o 5 B 3 =F ik,
P1A/P1B/P1C/P1D/P1E/P1F %5 Ky 10
0 = PWM 44
2 AUX1EN=0 i, A= L
5 P1FOE 4 AUX1EN=1 H ECCP kT ¥4 PWM #izCHT,
1= 5 P1F 28 PWM %t
0= 3| PIF A N 10
2 AUX1EN=0 i, A= L
4 P1EOE 4 AUX1EN=1 H ECCP kT ¥4 PWM #izCHT,
1= 5| P1E 48 PWM #i
0= 3| P1E &4 10
2 AUX1EN=0 i, A L
3 P1DOE % AUX1EN=1 H ECCP AbT ¥ PWM fxHT,
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1= 5| P1D AN PWM %!

0= 3| P1D AN 10

2 AUX1EN=0 I, %A

2 P1COE 2 AUX1EN=1 H ECCP AT PWM fHT,
1= 5| P1C Zh PWM % th

0= 5/ PIC &N 10

2 AUX1EN=0 I, %A X

1 P1BOE 4 AUX1EN=1 H ECCP kT ¥#f PWM fizH,
1= 5|/ P1B &% PWM fith

0= 5/ P1B 4N 10

2 AUX1EN=0 I, %A X

0 P1AOE 24 AUX1EN=1 H ECCP AtF34F PWM fR i,
1= 5 P1A ZEHN PWM #i

0= 51 P1IA 4K 10

2 AUX1EN=0 i, iZA A X

E%:

1. R PWM TEFEEH R H AUXIEN 1 P10S Fi A 1 B, PLAOE~P1FOE iX 6 fr#qE
T—/ PWM B #ZIK 5 B3 0;

2. LfFEH PWM KI%EBITIEE, B AUXIEN A 1 H ECCP A THHiERM, P1A~PIF REHH
PWM R EREHRT PLAOE~PL1FOE [, REXEATHN 1 AN PWM TIReER, B
N2 GPIO.
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10 b

Fi AR 2 AU L s T LAFOR BEASE 2 AN UL FRL AL 1T 7 A S50 4 R I PASE DL P e {1 ) I %
Ao AR AT I B AR AT AR P

B 45 SRl 2 A1

B AW T G A

ot AT A D v

i L AT A DA g i I

BATTEEN IS K

MRS

2 ol Ll e i N\ it 2 B AR

I HFES H

10.1 EEEREHEiR

UL B A5 ) A A\ i HH A5 5 R AR AR A LB B PP (AR A5 ] 10,1 o A ERAR AR BRI A R
Ji Vin+/h A B Vin-iN, ORI AR AR, e I a2 A e T

Vin+t
+

Vout

Vin-

Comparator

Vin+t

Vin-

Vout

K 10.1 LEEESImIN, i E SR
YL B A A N B AR, Ham AN ES, ik, AT ERXMAES, BN
UG S R AEAE, SRR N AR E R, — RS St S R — AN TR IR LR, A2
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ELACES 0 4 R SR 2 I8 SR BN — 8 IR RS, XA AS AT P A A B Bl AN 2t Bk 15
5.

AR 7T EFTRE 2 NS, (HIX 2 SRR R B AR AL TR

C1INV
S \\\\\ +
s To C10UT pin
2 /
Comparator
D Q LI/ To Data Bus
1
o EN RD CMCONO
Set C1IF bit
D Q
RD CMCONO
———  EN CLR
Reset
QLN R G AR AL

WAL AR LU BLER N 0 L 328 1) 27 A7 s I B P 50 T LA B S PR 4 R R

K 10.2 Lbia% 1 5814

CM9IM04X
PRINTEE O T RHA PR A 7]
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chigmird CMOMO04X

C2INV
S \\\\\ +
s To C20UT pin
2 /
Comparator
D Q {/I/ To Data Bus
1
o EN RD CMCONO
Set C2IF bit
D Q
RD CMCONO
—— N CLR
Reset
QLN R G AR AL

BAFFE AL LU AR AN i L Pt A A I R0 SR T B s, T8 O LR AR 4 R R,

10.3 Lbiies 2 f ik

10.1.1 AEUE A B R

bl e 8 PO AL DL N i A1 () P22 12 120 0 OB S AL SR I, 75 B R IR R A S S ) A X
VDD FlI VSS S [l R A o R B i 253X ORGP E L ASE 0.6V, AR sl 25 3 i
IR o BRATHERE (R B KA AR 5 R BETAVEIL 10K WKk . 53 4b, W SRS BB Ah 4 e 7 B
FNTAAE LRI T, HARAZ AR, AR RE G R A RAKE -

TR EGE RN, U D WA, AR OO I BB S, B2t O fE. 4
B BN TN E I, LEARE IR S DORZE I — MEE S, R AR R
R—AE AR B BN, TR AN AL T A SEBR R SO — MBI, XA REIE A 22
A7 FLE T AR U A 5 b B SR I L
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T i

10.4 LAt A AR

102 HBHFERE

LR 8 B 8 FIACE ALK, HH CMCONO # A7 8% 1) CM<2:0>1X 3 fi K8, [ 10.5 VEAIH
BT IX 8 MUk RAA N . 1O F 5L MTIREMPEE X 8 TR A B Mk, Bk

o HIThAEE (A): FUTHNZEATH il

o KFIhAE (D): WWEHH TS mEN L6

® LW EThAE (1/0): Mo FHeiiad
ity 1 EARTEA"FRE, BEAIRHME TSI T B R AR B 1O $a i Z A7 48 TRIS A7 FPIRA# 23R [1]
O ff. F ROZAEEHE RSN B AR BRI TRIS ALE N 1 3k 56 P H A7 4 H KBl HL B
23t 1 L AREDFRE, F P RLZAG HAT R TRIS SZERAL O SKAT FF 45074t 9K Bl L 2
AN, PR S B ) I A% B i LU A A DT DL G A 0 B A AR ik R A
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HA 85 B (POR) A5 8- UM 7 bk 8
CM<2:0> =000 CM<2:0> =100
C1IN- A off C1IN- A B
C10UT
C1IN+ A . C1IN+ A +
- A
C2IN Off C2IN- -
A A C20UT
C2IN+ + C2IN+ +
B  PANGI e s 8 F dg - 2 g v L e
CM<2:0> =001 CM<2:0>=101
A o
ClIN- o7 c10UT C1IN- > off
C1IN+ + C1IN+ _@ ’
C2IN- | C2IN- A A
- > C20UT >
C2IN+ C2IN+ A ) C20UT
+
bl e 8- A\ T 3 b Bl - U A 28 LA A8 A R
CM<2:0> =010 CM<2:0> =110
CUN-— A =77 ciouT cun- A—T
C1IN+ — D ———clouT
A ClIN+ — s C1OUT(PIN)
C2IN- — ]
AT C20UT C2IN- _A_}
2IN+ - —C2 T
¢ —: C2IN+ A > c20U
C20UT(PIN)
From Cvref Module -
HALER- DU B4 R PO RS (RGBS
CM<2:0> =011 CM<2:0> =111
A
CLIN- C10UT cun- L ¢ > off
ClN+ 2 cun+ 2 +
C2IN- A o
- C20UT C2IN- Off
1/0 -
C2IN+ A s C2IN+ — >
K1 10.5 Lhigdsf N, i B
CM9MO04X
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10.3 EEEEREH

CMCONO FFf7asf2 it 7 DU LU a1 i 4% 1) Dy R«
B
A AR
HINFF K

10.3.1 A HRE

AL S PR AS E ALY CMCONO /785 1 CxOUT A A #F3EH . 24 CM<2:0>=110 I+ kbt
PSS CXOUT B . 4k FX MU, CXOUT FIRL I TRIS A7 05 4 5 2R AH e i HY
UR 7 HA 5

10.3.2 R G HE
B EL e g8 R At S A TR EL I B i N i A e LR dar A M AT CMCONO 2547 2% HL I

CxXINV kA% K CxINV Az FAR R RSO 7. SERERIS i, A SRR R
R

Input Condition CxINV CxOUT
Vin- > Vin+ 0 0
Vin- < Vin+ 0 1
Vin- > Vin+ 1 1
Vin- < Vin+ 1 0

CXOUT 3525 17 43 r A1 S By H 25 B

10.3.3 BEHHEIAFF R

E AT A RO A N A £ DA BT e 1736 31 2 AMEEA0UVE I

® CM<2:0> =001 ({XHbEe a8 1)

® CM<2:0> =010 (Lb# 3 1 A1 2)
EVL EREEACR, TR E Rk i, X 2 M AR AL AE B L. CMCONO 27 7 #4511 CIS
EEGHERE L TPNIE SR

10.4  HEHERE R R[]

AL LR 25 o L S A\ A B BT ) 255 I Ja o T I TR A A A, S AN [R) I fif PR 2% S
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IR0 R 255 P IR RS 3 S L ) — M« 5P SR A™ 2 L B0 8. S
i, BB, HBHASRRT N TS5

10.5 EeiREErhE

— B, ML LA R AS AR Al 2l BT o i DR S R A (0 e 4 FH AN B 2 R — N S
B 5EA. (LA 10.2, 10.3). il CMCONO 247880, — AN 2%t b aan R s 97 . %40
R FFE RS HE] CMCONO F—IRBE R R AL 75— M8 E RGN BP0 QL R B, IRES
RECIRAS S0 — BARLE, I8 PIRL 242281 CXIF £y 1, H 3| CMCONO #1525 bb ¢ e i 3R ]
FILARTHRAS . (3, XF CMCONO a7 #4515 s fE 25 R R B2k, oA TR 1S B0 SEBr |
5 Z T EE AN EaE).

E T B B R LU AR i H A R e S B BARE R 15 R AR . PIRL 274728 HLIT CXIF 472 th
AR R RO X 1AL IUE AT RIER . BT BT DoKX 1A S R 1, BRI AT DU
e a1 B 1

Eb A ws i b R AR B 5 EE INTCON 57742 i) PEIE 71 GIE f7 86 S 3R TAF . an Bix Horp R4 1
P EE 1, WE CXIF AR L 1, A kA P a] Ldind LT /R B i

1. % CMCONO #HT i S #AE, X g5 R 1F

2. ik CXIF £

TR R L S 22 WA CXIF FREAHETE, WA BT —F CMCONO 1788 Joid b 2R id 4
1,
| wﬁ%¢%ﬁ$($ﬁmmm>l

S B B
L

Trr
CxIN+

CxOUT

Set CMIF (level)

CMIF

|

|

i M
| Bt fr
10,6 HBCE IR 1
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|

| LS TRT - (32CMCONO)

N I I A )
TNl

Trr
CxIN+

CxOUT
i

Set CMIF (level) ! \ /—
i i : — :

CMIF H | 'a |

+—+ | / /:/V—
| ! . pd
t EOMCONOIE Tl A Ar

K 10.7 LB 2SI 2
T B 2 R AE S CMCONO FRIHig (7E R GER 4 i) Q2 1), CxOUT Wt & A=481k,, B4 CXIF
brEM AT RASHE .

FiAh, LA A BN, HomE R TR 1uS RURT AR T, TERCIAIND,  LUBLAR A R TR
fR1, B N AZAE S0 8] 5 AT F B DL S A AN A B R i A7 o

10.6 LIRS TR ITIE

W P AE A NI 2 B e L o% , B4 LA g S e REROIR S N 4k 06 . (HULR &5 F 1
DRe o ARG 0 o A SR 2 S AE F LU i e Sk e i8S B, P R DAAE R RIR T O P LU o DK A
beAc#s R ZE CMCONO %7 /745 114 CM<2:0>% 4y 000 B¢ 111 HiAJ

U BT, AR % T DU SR MBS B o a0 SR TR LR MBS fr, R AR PIEL HAF
sk CXIE 78 1, LAK INTCON #7788 ) PEIE A28 1. #0 INTCON 178511 GIE £k &
1, #HREPATHEIIRS T .

10.7 HEBFEEMCKRSTHIE

S EAIZ5EH CMCONO A1 CMCONL 788 N EADIRA, i CM<2:0>=000 =, i,
FIT G ELE st N AR AR N, EL A B AR B 9l S P DAY 48 ThikE .
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10.8 EEEEE 517#F Timerl

AT FH LG Ty R A AUL A (1 R ) ] B R B 2 B . FF CMCONL 277281 T1GSS fiif 2448
Timerl ARYELLEAS 5 s . X ER Timerd $77F H 1326

FEIES WA 7 1 13500 Timerl B,

AR AR Timerd [THRURI, #UGETE C2SYNC 78 1 K Ebiiad 5 5 Timerl A . XK
& Timerd {E B3G5 LLECHS AR A, Timerl Ao diididi i .

109 HEBBBSHMLS Timerl BH

JEIT K CMCONL ZRf7#31) C2SYNC A7 # 1 nlffbbie#s 5 B 5 Timerl 525 ffigens, b
B TE Timerd BRI T BRI BB . Timerd A FH TR AR I, HLEBCAR 4 H 7E T0003 A0 1 BA

T B TEAE L, PR E Timerd BHPR T FRIR BB, 10 Timerd 7RI ) B RIS .
FEER, S LR EBER (K 10.6) LK Timerl FEE (& 7.0).

10.10 LEERRRIBEHE

B L AR AN 2 — T LA e B O NS B B, 1% % HUR#A DL RRE:
® i TLhEARMIBIT

® A 16 ZHL KT

o L fIF] VSS

o iS5 VDD Lt

S B L 56| B VRCON Ziffai ki dl, & 10.8.
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CM9MO04X

VDD Vsource+

VREN SR

Cvref % LU AN

(unit)R

8R |

Vsource-

>

VRR VREN
VR<3:0>=000

10.8 LLELERS % LA

10.10.1 L TAHE

W2 5% R S LA AL B A G . ¥ VRCON 2774511 VREN A (f e S ik .

10.10.2 %y o Rk 3

CVREF ZHHEAWMIGHE, &M 16
AN 6 B 3% 3% i VRCON 25 7725 () VRR
izl X 16 MMHESFH VRCON 741
VR<3:0>{7 ¥ & .

CVREF it it R 1A A 1 A i 52 -

VRR =1 (& ETER):

CVREF = (VR<3:0>/24) xVDD

VRR =0 (H B EER):

CVREF = (VDD/4) + (VR<3:0> xVDD/32)

P 10.8 o, BT BERAIHE TR, ToiESEHL VSS £ VDD [ EAE.

10.10.3 B & VSS

VREN =0

i#ILK VRCON #4101 FAC & Al CVREF #inth iR B 9 VSS, AN HFED) %
°
°

VRR =1
® VR<3:0>=0000

CM9IM04X
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XA LA ER AT HEAT I AN T ANV FEAL A1 1) CVREF B HLIA .
10.11 SEBBHEXEFFHRLE
44 FK bk | bitz | bite |bits  |bit4a b3 [bi2  [bir | bito SR
ANSEL 0x91 ANSEL[7:0], Hiie ik £ 1111 1111
INTCON | 0xOB/8B | GIE PEIE TOIE | INTE | PAIE | TOIF | INTF PAIF 0000 0000
CMCONO | 0x19 C20UT | c10UT C2INV | C1INV | CIS | CM2 |CM1 CMO 0000 0000
CMCON1 | Ox1A - - - - - - T1GSS | C2SYNC | ---- --10
VRCON | 0x99 VREN | - VRR |- VR3 | VR2 |VR1 VRO 0-0- 0000
PIE1 0x8C EEIE CKMEAIE | - C2IE | ClIE | OSFIE | TMR2IE | TMR1IE | 0000 0000
PIR1 0x0C EEIF CKMEAIF | - C2IF | C1IF | OSFIF | TMR2IF | TMR1IF | 0000 0000
TRISA 0x85 TRISA[7:0], PORTA J5 [m] 4z il 1111 1111
PORTA | 0x05 PORTA[7:0], PORTA %4 7 {7 % XXXX XXXX
TRISC 0x87 - - TRISC[5:0], PORTC J5 [Aj#iill --11 1111
PORTC | 0x07 - - PORTC[5:0], PORTC %075 /7 %% --XX XXXX
10.11.1 CMCONO #-77%%, Huht 0x19
Bit 7 6 5 4 3 2 1 0
Name C20UT | C1IOUT | C2INV | ClINV | CIS CM2 CM1 CMO
Reset 0 0 0 0 1 0 0 0
Type RO RO RW RW RW RW RW RW
Bit Name Function
7 C20UT Eeisas 2 %t bit
24 C2INV=0
1: C2 Vin+ > C2 Vin-
0: C2 Vin+ < C2 Vin-
24 C2INV=1
1: C2 Vin+ < C2 Vin-
0: C2 Vin+ > C2 Vin-
6 c10uUT Lo 1 % bit
24 C1INV=0
1: C1 Vin+ > C1 Vin-
0: C1Vin+ <C1lVn-
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% C1INV=1
1: C1 Vin+ < C1 Vin-
0: C1Vin+>ClVn-

C2INV

PLALEE 2 it S ) bit
0= A&
1= %

C1lINV

PUAEEES 1 %A A bit
0= Al
1= Jxa

CIS

SRS PR S
24 CM[2:0] = 010 Y,
1=Cln+ # ClVn-
C2in+ ¥ C2 Vi
0=Cln % C1Vn.
C2in- # C2 Vi
4 CM[2:0] = 001 Y,
1=Cln+ # ClVn
0=Cln- % C1Vn-

2-0

CM[2:0]

B ER TS A

000 = LL# 28560, COXINE I ARALIORE I
001 = 3 M ANJLH 224 L e

010 = 44 NILFH B2 L ds |

011 = 23S H L iRER

100 = 27 Le s

101 = 17 L

110 = 24V L S LR

111 = EEASRH], CINE B IO

10.11.2 CMCON1 #7758, Hiht Ox1A

Bit

0

Name

T1GSS

C2SYNC

Reset

0

Type

RW

Bit

Name

Function

7:2

ARSI, B0
AE XN 1

CMIMO04X
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T1GSS Timerl [ 1455 1EFAL
1=Timerl ['J#J4 T1G 51 (5] RIS E NECTF 4D
0 = Timerl [T N ELERS C2 % H
C2SYNC L 3% C2 it [ 2B A
1= %5 Timerd W4h ) R WS E
0= FPHh

10.11.3 VRCON &77%%, Huht 0x99

Bit 7 6 5 4 3 2 1 0
Name VREN - VRR - VR3 VR2 VR1 VRO
Reset 0 - 0 - 0 0 0 0
Type RW - RW - RW RW RW RW
Bit Name Function
7 VREN CVref {figefr

1 = CVref HLE&iHH

0 = CVref LW HL, Joilitjs s
6 - ARSEI, 50
5 VRR CVref jii FlIE£07

1= R FEE

0= mA-FuHE
4 - R, FO0
3.0 VR<3:0> CVref {HIEFENL

VRR=1 if: CVref= (VR<3:0>/24)*VDD

VRR=0 if: CVref= VDD/4 + (VR<3:0>/32)*VDD
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11 %3 EEPROM

F WERE 256 N7 EEPROM, i EEADR #E47 F-0k17 M) . 444 7] i i3 EECON1 A1 EECON2
 EEPROM #HATgmfetedE, MAFScEl TR H e TR, THRMEE W, TWEAHRMT
A= iE], (RIS sER 1, B sham AR 3 2 Ja v LBk N BEAR A, DA R IOEE

¥ EEPROM fEEH (TREEIERT) Z WL IHAT U T HIMh3RIE: FERMER K EEPROM
RANEITTERK OXAA, JEEERFAEX BT, W
SYSTEM_INIT:

LDWI 0x55

STR EEPROM_ADDR
LDWI OxAA

STR EEPROM_DATA

LCALL EEPROM_write
LCALL EEPROM_write

11.1 4wIEHIE EEPROM £

A. JINTCON K GIE 1i% 0;

B. KW GIE&%&GN 1, ZMEL ADE, SWALL#ET T —3

C. 41 EEADR 5 A Hfxiliht;

D. 4% EEDAT 5\ H ¥,

E. 0/ WREN3/WREN2/WREN1 4 & & 1;

F. 67 WR & 1 (EECON2.0, Iltj5 WR &4ERim);

G. HiFEARENA WREN3/2/1 (F{H, 75 4mFEL it

H. %KW 2ms 2 G 9afE H3h5E 8, WR H3hiE 0, WREN3. WREN2. WRENL1 i 0;
L R XERE, EREPE C~H I,

il 1:

BCR INTCON, GIE
BTSC INTCON, GIE

LIUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR Hhik >y 0x55
STR EEDAT iy 0x55
LDWI 34H
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STR EECON1 ‘WREN3/2/1 & & 1
BSR EECONZ2, 0 R

BSR INTCON, GIE HGIEE 1

%1+ 2:

BCR INTCON, GIE
BTSC INTCON, GIE

LIUMP $-2

IBANKSEL EEADR|

ISTR EEADR il 055

ISTR EEDAT $d )y Ox55)

[STR EECON1 \WREN3/2/1 i} & 1

INoP 3% L NOP ] LA iR LAt 45 2]

[BSR EECON2, 0 JHENE, SEbR AR SR 2h40FE EEPROM 14

BCR EECON1, WREN1  %&i# WREN1, ffi#§ WREN3/2/1 A[it Ay 1|

IBSR EECON1, WREN1 EHTE A WRENL, 4 WREN3/2/1 A A 1
[BSR EECON2, 0 JEENS, KUKk EEPROM 4k

IBSR INTCON, GIE]|

E%:

1. DLEBRE E. F P LHRELNB RIS AR, AR (hlF 2), BNmER
YERS B, HH WREN3. WREN2 fl WREN1 i AIARF—%#4HE 1, T LA BSR
RSN BALE 1;

2. MR E.FFPREITIUT, BB T —RWERIE, BDIFE E.F ZHTIMA—2, 8 WREN3.
WREN2 3 WREN1 fEE—A3E 0, WflF 2;

3. wEEEREPERIETAL.

1 2 3 4 5 6 7 8 9 10

Q1 ATNAT A A A A A A A A

Q2 N AT A A A A A A A A\
WREN3 N N N

WREN2 N S N

WREN1 S — éEM@%E&Ewmo

WR_WINDOW # A
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1.1 B FEEdE EEPROM i
11.2 IR EEPROM
FEREEEAAAG T, F P L AUS RS N EEADR 2558, SRE¥ EECONL 2R 228 skl RD

H 1. EEHEEN T — A, EEDAT 78354 EEPROM ##i 5 N . RILZEIETH T~ —4%F4
L. EEDAT BRERX/ME BRI T — R Z 50 3B R A% 5 70 5 NBE I (FE S 3 E i

CIDR

R EEPROM [y EUm bl -
BANKSEL EEADR

LDWI dest _addr

STR EEADR
BSR EECON1, RD

LDR EEDAT, W

11.3 58 EEPROM HE:SESBLE

B Huht: bit7 | bité bit5 bit4 bit3 bit2 bit1 bit0 BAME
INTCON | 0xOB/8B | GIE | PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE | CKMEAIE | - C2IE C1IE OSFIE | TMR2IE | TMR1IE | 0000 0000
PIR1 0x0C EEIF | CKMEAIF | - C2IF C1IF OSFIF | TMR2IF | TMR1IF | 0000 0000
EEDAT | Ox9A EEDAT[7:0] 0000 0000
EEADR | 0x9B EEADR[7:0] 0000 0000
EECON1 | 0x9C - - WREN3 | WREN2 | WRERR | WRENL1 | - RD --00 x0-0
EECON2 | 0x9D - - - - - - - WR ---- ---0

11.3.1 EEDAT #/7#%, Hilk Ox9A

Bit 7 6 E |4 |3 | 2 1 E

Name EEDAT[7:0]

Reset |0 0 0 0 0 0 0 0

Type RW RW RW RW RW RW RW RW

CMIMO04X pagel02

ERYIT S O FL TR PR A 7]

E-mail:liuyang@chipmindmcu. com




chipmind CMOMO4X

11.3.2 EEADR %77%¢, Huiik 0x9B

Bit 7 6 5 | 4 |3 2 1 0
Name EEADR[7:0]

Reset |0 0 0 0 0 0 0 0
Type | RW RW RW RW RW RW RW  |Rw

11.3.3 EECON1 &%£#s, Hulik 0x9C

Bit 7 6 5 4 3 2 1 0
Name |- - WREN3 | WREN2 | WRERR | WREN1 | - RD
Reset - - 0 0 X 0 - 0
Type - - RW RW RW RW - WO
Bit Name Function
7:6 - LI, 20
5 WREN3 ¥ EEPROM 5H1{#fi 3

ATWREN2. WREN1 % &1 1
4 WREN2 ¥4 EEPROM S5 {#{E 2

AWREN3. WREN1 % &1#
3 WRERR il EEPROM B4 bR &AL

1: /& EEPROM %t R A T H I TMEE /NS E 46, ik
0: 7£ EEPROM 2% 2 & A 1E % 5¢ 1%

2 WREN1 4 EEPROM S1{fifE 1

WREN3-1=111: RYFHAE4 EEPROM %ifs, fese )5 &0 H
i 0

WREN3-1=HAhfH: 2 -3 % EEPROM %f%

RD $4 EEPROM i3l Ar

Iehr RS, wkizik[E o

5 1: JH3— k% EEPROM L& 1
50: AEahik

11.3.4 EECON2 ¥7£%%, Hiht oxoD

Bit |7 IE 5 | 4 | 3 E |1 I
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Name - - - - - - WR
Reset - - - - - - 0
Type |- - - - - : RW
Bit Name Function
7:1 - fREN, 20
0 WR ¥ ¥5 EEPROM 5 4% il fir

BLERAE

1: %35 EEPROM w2 A #idt 47

0: ¥ EEPROM Ab-T 4 F2 i 14

AR

1: B3h—k%dE EEPROM %2 & 31

0: LEX
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12 Bigst#ad (ADC) Bt

PR 2% (Analog-to-digital Converter, ADC) A4 N5 5 55 BN R 1) 10 7 k3%
TEE . % RIIBAT R 2 A BN B — SRR RS . SRR ORIF FL R (i th 5 e 28 10
NS . Feisbili B UGB 4 10 AL —HEBIME, FER s RARSEAE ADC 45 B 2717 28
(ADRESL:ADRESH) . ADC 2% i ] F{ ¥ fFik £ 4 VDD Blit 24225 5] i - i .
ADC 7] 76 5 i 52 BN 72 A vh T o % bk T B T Sk AR B M i

VDD

VCFG=00

ov VCFG=01

3v VCFG=10

VCFG=11 o

R
>
g
<
Pl
m
ul

PAO/ANO
PA1/AN1
PA2/AN2
PA4/AN3
PCO/AN4
PC1/AN5S
PC2/AN6

A 4

A\ AR 4

» A/ID

J GO/DONE
ADFM JEREFR AR 5 AL

A 4

F Y YVYY

A

ADRESH/L

W
]

Adn*a

CHS<3:0>

12.1 ADC G HHEE

12.1 ADC {ip =&

e & AL FH ADC I, DA% [8 AN Thfg:
Uity L B

BGPER TS

ADC 2% Hi L [k #%

ADC 4 I gl

H B 42

e g R kg

12.1.1 wARE

ADC W Hl TR AR 755 . BHBIE S, BORARSCH TRIS A ANSEL f2# 1K 1/0 5l
JESRC BB IR . S 2 A5 B 2 I R Ao 1 255
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ER: MRESCIHTRANGI M EFEENRE, TREMAZNSESE KK AR,

12.1.2 @EiEEE

ADCONO 751725 ) CHS o7 1R 52 1 W8 N B T8 2 BR AR IR L B . AR IBIE R, FFUG B — IRt
TE—AER . F2EEIES N 12.2 11“ADC 1 TA/EJREE”,

12.1.3 ADC B*%HE

ADCONO Zrf7 5] VCFG AR ftxl IEZ2% s Ik i . IESHHILA LI VDD, WS 2V 5
# 3V, WATLRAMT L. 5% IS IGZIEREI S H M.

12.1.4 #H¥mph

ADCS<2:0> /

W

DIVS

— ADCLK

o L ADC
LINTOSC PIVIDER | —

_>

¥ 12.2 ADC HJH S ic & 5

FE W B AT 38t ADCON1 ZF/E 431 ADCS £ FH# 6. A LA 13 Flihf ik 151 «
SYSCLK/2 5 # LFINTOSC/2

SYSCLK/4 5# LFINTOSC/4

SYSCLK/8 5% LFINTOSC/8

SYSCLK/16 5# LFINTOSC/16

SYSCLK/32 % LFINTOSC/32

SYSCLK/64 5# LFINTOSC/64

FRC (NEBIZ £k %)

SE AL (bit) FIEE R 8] 52 XA TAD. 58K 10 25 #7525 11.5 4> TAD B CNEHERAERTE)),
K 12.3 1 12.5 AR,
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HEAT IERA R 45 6 205 AL AH LK) TAD RV . BE 245 B3 2 W55 18 1 B URFPE T i) AID B 5K

* 12.1 P N IEWEFE ADC I B R 1 o

EE:

1. BIEFARR FRC, BUEM RS HMER RIS ADC B4R, XK ADC 4
Pyt it - A
2. FRC W PR 256KHz Bi& & 32KHz, BT LFMOD Afi1d.

ADC B4 1 (Tap) RGN PHE (Fsvs)

ADC i4fJ8 | ADCS<2:0> | 16MHz 8MHz 4MHz 1MHz
Fsvs /2 000 125ns 250ns 500ns 2.0us
Fsvs /4 100 250ns 500ns 1.0us 4.0us
Fsys /8 001 500ns 1.0us 2.0us 8.0us
Fsys /16 101 1.0us 2.0us 4.0us 16.0us
Fsvs /32 010 2.0us 4.0us 8.0us 32.0us
Fsvs /64 110 4.0us 8.0us 16.0us 64.0us
Frc x11 2~6us 2~6us 2~6us 2~6us

& 12.1 ADC I J& SR 837 A A%
I Tcy to TAD I TADlI TAD2 ITADB ITAD4I TADSI TADGI TAD?I TADSI TAD9 ITADm ITADM I=
T%%&m‘a l 4 ADRESHFATADRESL
GOALi‘0

SRRV EDE N CIDIR

GOH1

12.1.5 i

ADIFE1

PRAF A B

¥ 12.3 B TAD FH

ADC FEH AT vh W 78 A B e o IS 7245 . ADC TR 08 PIRL 2977884 [ ADIF f7. ADC H
Wi e PIEL 297252711 ADIE £7. ADIF SR BAHEE .

ER: £k ADC ¥R EHITIF, ADIF MAERKEBSTRITNE 1.

PPE AR BAL T ORIRAR AS I S AT P2 A b o 2 SR 280 A AR RCIR 45
B, G54304T SLEEP 84 5 T2k 184 .

SR P WR SR VR AR b, AR HAT R e = P IR S5 AR

TR M A o APRHIR G
A AL i P R R I P AT AR, 254 I

CMIMO04X
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12.1.6 #HEERIHER

10 fi7. AID 345 A A, B SR X 55 . ADCONO 27 7728 i ADFM Ao 425 il Sy Hi k% 2

Bl 12.4 From 9 A s 5

ADRESH ADRESL
ADFM=1 MSB LSB
bit7 bit0 bit7 bit0
. y )

10£7 ADCZE 5

ADRESH ADRESL

ADFM=0 MSB LSB

bit7 bit0 bit7 bit0

~
10fZADCH;

12.4 ADC ¥ g g R &

12.2 ADC NI fERE

12.2.1 B3

Fffife ADC Fide, 2475% ADCONO 217241 ADON f78E 1. ¥ ADCONO %17 %) GO/DONE
N 1458 SR A e

YER: REEFFF ADC KT &4 H¥ GO/DONE 1B 1. S NE 12.2.6 T“AID H# b5,
12.2.2 HEEER

B oe e, ADC BEBHUK; .

® 4 GO/DONE fiig%

® ¥ ADIF &L E 1

® I HE e sh B B ADRESH:ADRESL 271748
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12.2.3 % -##

WL WO A SE AT 1k, AT K GO/DONE %% . ADRESH:ADRESL % /7 88 AN 2ok
SE IR B W RAE B 37 . M, ADRESH:ADRESL XX Z- 17 a4 AR Fr e AT FE Bl . b4k, o
BN VRN, FEE TACQ CREERFIA], & 12.4) (ITER. FERF 4505, Fridkilia i A\ Kk
¥ AZNEB).

ER: SRR FFREIXEARE. X, ADC BHREIBERH, FBAEMArALE
HIF B & L.

12.2.4 REREET ADC ) LAE

ADC fEHa] ZERER MR TAE, X ZERE ADC B8 E T FRC &I, %% FRC B 4#MEE, BAAT
PLE MCU T SLEEP #30, M FRE ADC ##5Ha) R 8= . IR 0 ADC I, #¥5e K
Jo AR AE R MARHR e . 52 1 ADC R, ADC ARHfERL 5 5 6 4], S ADON fFiRFF & 1
R

R ADC I8P A 2 FRC, $A4T—%% SLEEP 48411 2 al e bk, JF H ADC Btk oki,
& ADON 7R+ E 1 R

12.2.5 FFHREM4MR S

ECCP J5ik 04 fih & a8 vl £ B4 A TS 0L T B A3t 4T ADC W& . &2 fil R 441,
GO/DONE 7 i fF & 1, Timerdl 408 B NE . Rk S i & 8% 1048 F - AR 1EH ADC €
fF, P U AR AL ADC S SR .

EE2ERES W 9 W s M S/ LEBY/PWM+ (3 H B 5C HTRIZEIX D) BEER”,

12.2.6 A/D B#PE

DL 28 F ADC AT B4 100 20 SRR«
1. FoEuH:
® AR Lo okEhds (ML TRIS ZF4748)
® 5| BT E AT
2. [dE ADC #ith.
® &P ADC it ff
o [EZHHE
® ikt ADC H NiliiE
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® EPEERAE R
® JTJF ADC #¥ith
3. [it® ADC il (Alik):
® f% ADC HilihrEiEE
® ¥F ADC ik
®  ARVFHME I
o ArAFHH
SRS T AR e I TR T,
SRR BR8] Taco®;
¥ GO/DONE & 1 Ja shi ik,
I LRIz —554F ADC #2456 1l :
® il GO/DONE {1
® 5fF ADC il (A
8. EH ADC 4%,
9. ¥ ADC Hlbibr&iiE®E (£ 7 RGN FIX—B 2L HERD.

N

N

N o o s

PLR 52— Bon il as:
BANKSEL ADCONL1 ;
LDW!I B'01110000’
STRADCON1 ;
BANKSEL TRISA ;

:ADC Frc clock

BSR TRISA,0

:Set RAO to input

BANKSEL ANSEL ;
BSR ANSEL,0

:Set RAOQ to analog

BANKSEL ADCONO ;

LDWI B’10000001’

:Right justify,

STRADCONO

: VVdd Vref, ANO, On

LCALL StableTime

: ADC stable time

LCALL SampleTime

:Acquisiton delay

BSR ADCONO,GO

:Start conversion

BTSC ADCONO,GO

:Is conversion done?

LJUMP $-1

:No, test again

BANKSEL ADRESH ;

LDR ADRESH.W

:Read upper 2 bits

STR RESULTHI

:store in GPR space

BANKSEL ADRESL ;

LDR ADRESL W

:Read lower 8 bits

STR RESULTLO

:Store in GPR space

CMIMO04X pagell0
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E%:

1. TST Bf[E)& ADC fIfsEmtiel, & RFTF ADC HIRHE B ELRF TST+TACQ;
2. W& 12,5, ADC ##EF.

12.3 A/D RERHBEZER

1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
ADON | \\ I I
5T —TAcg
ADGO N | ! \ i AT L1
< > TCNV
ADC_CLK I i A A A A A |
CONV_END i 0 0
ADIF ! 0 RN L | N S S S N
ADRES \\ OLMDATA X NEW_DATA \\

12.5 ADC #:#if 7

N T ADC X B HE RS B, 20 78 AR R LY (CHOLD) 76 3 28 4 N 3B IE Y Lo AU
B Z LK 12.6. JEEPT (RS) FIPNERAF X (RSS) BAPL AR HZ CHOLD 78 i
. KA (RSS) BHPIBEARFHIE (VDD) AL Astk, 2 WE 12.6. BUUHIE S IEK
BB 10kQ. KA (A BEAE R PR DT BRI IM 4 . 7EER (B Bl s 5, A
TEFF UG AR 56 R 2

VDD

CHoLD

Rs<10K  Ain VT=06V g §

NG ;”Wl
+ CpIN 0 lLeakace

<V.A> 5pF 500 nA

VSS Vss/VREF

S,

ESPE
CpPIN = N
VT =[TPR R
ILEAKAGE =4 AR FLAL
Ric —EH%EEISE
Ss =RFETFR
CHoLD =RAEFORFF A
12.6 ALY
CM9IMO04X pagelll
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12.4 5 ADC HAFHEHRLE
ES Hi ki bit7 bit6 bit5 bit4 bit3 | bit2 bit1 bit0 HAE
ADCONO | Ox1F ADFM | VCFG1 VCFGO | CHS2 CHS1 | CHSO | GO/DONE | ADON | 0000 0000
ADCON1 | Ox9F DIVS | ADCS2 ADCS1 | ADCSO | - - - - 0000 ----
ADRESH | Ox1E ADC #5535 8 fir XXXX XXXX
ADRESL | OX9E ADC 451K 8 fir XXXX XXXX
ANSEL | 0x91 ANSEL[7:0], Hiis ik £ 1111 1111
INTCON | OxOB/8B | GIE PEIE TOIE INTE PAIE | TOIF | INTF PAIF 0000 0000
PIE1 0x8C EEIE | CKMEAIE | - C2IE C1lIE | OSFIE | TMR2IE | TMR1IE | 0000 0000
PIR1 0x0C EEIF | CKMEAIF | - C2IF C1IF | OSFIF | TMR2IF TMR1IF [ 0000 0000
TRISA 0x85 TRISA[7:0], PORTA Jy [r] 4% i 1111 1111
PORTA | Ox05 PORTA[7:0], PORTA %#& % {7 2% XXXX XXXX
TRISC 0x87 - - TRISC[5:0], PORTC J5 [ 4%l --11 1111
PORTC | 0x07 - - PORTCI[5:0], PORTC % # @i {7 #% --XX XXXX
12.4.1 ADCONO #7758, #ilk Ox1F
Bit 7 6 5 4 3 2 1 0
Name | ADFM |VCFG1 |VCFGO |CHS2 |CHS1 |CHSO | GO/DONE | ADON
Reset |0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 ADFM AID e fi 25 B Ok AL
1= HX5F
0= X3¢
6:5 VCFG[1:.0] | Z%HEERAL
11 = VREF 3| J#
10 = W3V ik
01= Wik 2V ik
00 = VDD
HE: PCO RENEMNE WA UIMERIEESHE VREF A
4:2 CHSJ[2:0] P ERTBERT &2 A
000 = ANO
001 = AN1
010 = AN2
011 = AN3
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100 = AN4
101 = ANS
110 = ANG
111 =47 1/4 VDD

GO/DONE

AID HHIRAS AL

1 = A/ID 3 IELEEAT .

BANE 1 BB —Ik AID $¥#. A/D #4658 it seAr e i oE B shil %=
0 = A/D #4558 U AEREAT T

ADON

ADC f#gefr
1= f#gE ADC
0= %51 ADC, MNHMEIL/EHER

12.4.2 ADCON1 &7£3%, Hufik Ox9F

Bit

Name

DIVS

ADCS2 | ADCS1 | ADCSO | - - - -

Reset

0 0 . - - -

Type

RW

RW

RW RW - - - -

Bit

Name

Function

7

DIVS

AID 53 HFiis st 5 SR 7
1= it e B2 i
0 = Zr 4 ik FOSC

6:4

ADCSI[2:0]

AID i B PR A

4 DIVS 24 0 At :

000 = FOSC/2

001 = FOSC/8

010 = FOSC/32

x11 = FRC (B8R F R %4, 32KHZz 83 256KHZ)
100 = FOSC/4

101 = FOSC/16

110 = FOSC/64

3 DIVS N 1 A

000 = LFINTOSC /2

001 = LFINTOSC /8

010 = LFINTOSC /32

x11 = FRC (k3 Wik 4%, 32KHz Bi# 256KHz)
100 = LFINTOSC /4

CMIMO04X
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101 = LFINTOSC /16

110 = LFINTOSC /64
3:0 - AL, B0

BAFAE R IX AL 1
12.4.3 ADRESH &77%%, Huitk Ox1E
4 ADFM = 0 i :
Bit 7 |6 5 | 4 E | 2 |1 I
Name ADRESH
Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 ADRESI[9:2] | ADC 4 R 2717 8% i1

10 AL ss R HI = 8 fir
4 ADFM = 1 i;
Bit 7 6 5 | 4 |3 2 1 0
Name - ADRESH
Reset - X X
Type RO-0 RW RW
Bit Name Function
7:2 - KL, 120
1.0 ADRES[9:8] | ADC 44 25 /7884

10 prEH st B 2 41
12.4.4 ADRESL &f7%%, Hihk OX9E
24 ADFM = 0 i:
Bit 7 6 5 | 4 E E 1 I
Name ADRESL -
Reset X X -
Type RW RW RO-0
CM9IMO04X pagell4
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Bit Name Function
7:6 ADRES[1:0] | ADC &5 R 2572847

10 fr g H g MK 2 47
5:0 - ARSEEL, B0
4 ADFM = 1 I :
Bit 7 6 5 E E | 2 1 I
Name ADRESL
Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 ADRESJ7:0] | ADC 4 R 2474541

10 7 55 ¥ MK 8 ff

12.4.5 ANSEL #7f#4s, Huitk 0x90

Bit 7 |6 5 | 4 E | 2 |1 I
Name ANSEL

Reset |1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 ANSEL[7:0] | Bl $Ar

75 AN<7:0> 5] Ji1_F- 23 T3 384T B4k B Th B (0 DL 42

1= BN, 51 LA B A

0= %7 10, 5IBHWE o Fo4h o 1 84 Rk Th RE

ERE: 2 ADC REENFKFEANHE 1/4 VDD @iER, ANSEL<7>ERE
A1

TR RS B BV B 3hE B S r Bk 55 b3 DL BT AR AL M (R 9D o
FARL TRIS AL A2 Bt B A AR LR VFRT% 5| B r R BEAT S B 42 o

CM9IMO04X pagell5
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13 1 a o AN

GHERTHANAT RCIEGR, — PMEEHH) KENSESREER 16M B4 HFINTOSC,
— N RAGEMKIIFEN 32K B8 LFINTOSC, FJH 12 i 8l & Dhag v] LT LFINTOSC HIE A 24t
B ok . T RE AT DA EL S50k v A &8 P 350 B ] 30

131 ERFB®

TELAEECT, TIMER2 T4 0. JG 4 Al & 33 1:1, Hp— 12 (i ER 38, TIMER2 1)
THEUN 5o RGN b Fosc, MA@l i4a 2 I B o TS dn 45 3 B 347 31 SOSCPR #F
1ia8, HpAE RG #h Fosc 4.

BIEPR:

PR EAS R, EIE IRCF N 111, SCS=1, & 16M [ R Gl B,

&£ T2CON.2 & 1, ffifiE TIMER2;

Rk 4 YCF, NS MSCKCON.2 & 1, & e 0,

B 7 MSCKCON.1, JF4Ail&

ML K 5 MSCKCON.1 E35hi% 0, kb &8 1,

A DL A5 1 ElHh T 1) 7 RS R A

ME R AR 1 BHEZES 21 SOSCPR R B 445 R

N o ok wNPR
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CKMAVG
BUS<1>
MSCKCON_WR > CKCNTI
MscC — > )
Ny
> 0
B e e
, B - T
as Q as Q w @ ﬁ 7
w
i},wo L CKMEAS_EN T
T2 SYSCLK 3 : l ;
| MEAS_DONE o o
SYSCLK
A
SOSCPR<11:0> | |l& 4
o
2
v
] 13.4 1% ) A = i A 1A
HE:
1. RN EIEFRESES SOSCPRHIL;
2. AEEPEDFERTHENUE, HAEEEKXT TIMER2 #E1L, XFESSBMELEES

IEH;

13.2 5 1/0 i EREXFERLR

B Hiuhik bit7 | bit6 bit5 bit4 bit3 | bit2 bit1 bit0 BAME
MSCKCON | 0x1B - VREG_OE | T2CKSRC | SLVREN | - CKMAVG | CKCNTI | - 0000
-0 0 -
SOSCPRL | 0x1C SOSCPR][7:0] 1111
1111
SOSCPRH | 0x1D - SOSCPR[11:8] ---- 1111
ANSEL 0x91 ANSEL[7:0], #i% ik £ 1111
1111
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INTCON 0x0B/8B | GIE | PEIE TOIE INTE PAIE | TOIF INTF PAIF 0000
0000
PIE1 0x8C EEIE | CKMEAIE | - C2IE C1IE | OSFIE TMR2IE | TMR1IE |0 0 0 O
0000
PIR1 0x0C EEIF | CKMEAIF | - C2IF C1IF | OSFIF TMR2IF | TMR1IF |0 0 0 O
0000
TRISA 0x85 TRISA[7:0], PORTA J7 [ia] 42 1111
1111
PORTA 0x05 PORTA[7:0], PORTA % &5 17 %% X X X X
X X X X
TRISC 0x87 - - TRISC[5:0], PORTC Jj [ 4% -11 1111
PORTC 0x07 - - PORTCI[5:0], PORTC % #fi a7 8% —-XX XXXX
13.2.1 MSCKCON %7%%, Hhuik 0x1B
Bit 7 6 5 4 3 2 1 0
Name |- VREG_ | T2CKS | SLVRE | - CKMAV | CKCNT | -
OE RC N G |
Reset 0 0 0 0 - 0 0 -
Type RW RW RW RW - RW RW -
Bit Name Function
7 - fRE 4L
6 VREG_OE R 28 1 R
1= TP NFaIE 2, PA4 Fil PCS % Ak 28 i
0 = PA4 fll PC5 A% 10
5 T2CKSRC TIMER2 B £k 5
0 = TIMER2 H}EpJEA R Gii} 4
1 = TIMER2 By P 32MHz
4 SLVREN BAEEH] LVR RSN, 4 UCFG1<1:0>4 01 Hf:
1= 4TJF LVR
0= %Ik LVR
2 UCFG1<1:0>A4 01 i}, A7 T sehriE X
EE: REREEAN, ZAASE 0. HEEME A RKH
&0
- fRENL, RS 1
2 CKMAVG LR 0 1 BT A ) B P00 S B AR X
1= TP CHhMEIH RN 4 70O
CMOMO04X pagell8
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0= XM PR
1 CKCNTI Clock Count Init {5 G R i il 248 i 4 Jo] 34
1= fHFEPR o & 12 e A
0 = SR ARl & 12 st b ] 4
e X—AENEREESEIAE
0 - REHL, FHEE 1

13.2.2 SOSCPR %7728, Hult 0x1C, 1D

SOSCPRL, it 0x1C

Bit 7 |6 5 | 4 E | 2 |1 I
Name | SOSCPR[7:0]

Reset 8’hff

Type RW

SOSCPRH, #ifi: 0x1D

Bit 7 6 5 4 3 E |1 o
Name - - - - SOSCPR[11:8]

Reset - - - - 4’hf

Type - - - - RW

Bit Name Function

Ox1C : | SOSCPR[11:0] | iR &8 A CELAr: PR gh A BI%O

7:0 FH T 18 B B 2 Th R

0x1D :

3.0
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14t

CMOMO41 A LA H il :
PCL/INT & EIE R I 400 v
Timer0 ¥ H 1 87
PORTA Hi ARk H b
Timer2 Lb X AH 45 b
EEPROM %3 5 rh ik

e g R B o s s 2 o BT
LA A8 7

TIMER3/4/5 i

ECCP #& b7

FR RT3 2 A7 8% (INTCON)D FIARE Wil SR & 788 (PIRL) id 3¢ 1 Hhidn &S, INTCON [t
8 &Rl e GIE.

YR RS e, LR BE AR A
® GIE #i5%, MMMk H i

® R[Sl MERR

® FEFFaErnEk 0004h Hihk

bR [l 4, RETIREIR H b b ed 2] [F) N % S GIE £z, BT EREARREM bl F5EEEME,
PAT IR (] RETI Z BT NAZAEAH KRB H AR AL 0, DA A WAL B 7 .

INTCON 7547 # 6 & LA T i Wids Ao«
® INT & iy

® PORTA Z&fb ity

® Timer0 % H it

PIR1/2 A0 &3 SN il bR 4L, PIEL/2 thEL &3 Ho By rh W fefiz,  BARTE S R A ds 500
IRE b

14.1 INT HhHf

INT 5150 E g Zh 0 v W2 il & 1): 24 OPTION #7451 INTEDG i # B 1 i 7E F AR ik,
1724 INTEDG 748 Z M E R BRIl . 24 INT 51 _E BB 0L, INTCON ZRA74% 1 INTF
A 1o ATLLEIERE INTCON %5 4783 1 INTE #2075 TR A8 1% bl 72 BB R VFIZ P IR,
ZRAE TR WSS AR e LR INTF A5 % 4n2R INTE SZAEBE RIS HT#CE 1, T INT
T e Ak B2 PRI IR 2 e i
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HE:
1. f#A INT SUli, A% ANSEL Fl CMCONO SR8 3714640, DL ERLE B B v B+
BN, B NEE ISR G LSRN 0,

14.2 PORTA H 354k rh

PORTA %\ HLF 754k 2 {fi INTCON 27 {7 8% (1 PAIF A7 & 1. 7] LA B 1/75% INTCON 29 fE8e
) PAIE A7 ff fe/2k 1EiZ . kA, TIET IOCA 247 2850 1% L) &% 51 TR & .

HE:
1. f#H PORTA H 234k FhliEt, 4% ANSEL 1 CMCONO 77 25317414840, DUBBERLE
BREMFEA . RENERNBARTHESRZER O0;

2. WiateESFARL TN, MOSGECEVECTRIA 10, EHRNK I0OCA B 1, A/ T
PORTA;

3. H10 B PRRETIE, PAIF#HE 1;
4. EFMREAZ BT ZERE— T PORTA, REEX PAIF iF 0;

14.3  HrBfE 52

SR I ELFE INT 7 JAIEER K 80 PORTA L rb b A SE RS — 0 1 3] 2 M8 . BARYL i
KA SE PR BB E -

1 2 3 4 5 6 7 8 9 10 11 12

SYSCLK A N_A N_A A A A A A A A A

@ N A A A AN
Q1 and Q2 are non overlap

Q2 / \ / \ / \ / \ SN/

INT(PA2)

INTF

PC pc_ X PC+L X PC+2 X 0x004 X __ 0x005

14.1 A W B2

CM9IM04X
PRINTEE O T RHA PR A 7]
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10C-RA0
I0CA0

I0C-RA1

I0CA1

I0C-RA2
I0CA2

I0C-RA3
I0CA3
I0C-RA4

I0CA4

I0C-RA5

I0CAS

I0C-RA6

Wakeup (if in
sleep mode)

:>_L Interrupt
to CPU
>
RAIF
IOTTMIE

EEIF | GIE

TOIE

I0CA6

I0C-RA7

I0CA7 INTF

INTE

TMR2IF

TMR2IE

IOTTMIF

EEIE =~ ——+—

CKMEAIF
CKMEAIE

ClIF
ClIE

C2IF
C2IE

TMR3IF

TMR3IE

OSFIF
OSFIE

TMR4IF

TMRAIE
CCP1IF

CCP1IE TMRSIF

TMRI1IF
TMRI1IE

TMRSIE

B 14.2 b Az s SRR HE ]

14.4 RPN IISERE

EWnE RS, RAIRE PC ¥ B ahRAFESERR b —BoRUd, P W RERR B A7 B 0 25 A7 4
EHERE L, Bl W, STATUS 478845, XEZH B RE . I %474 W_TEMP A
STATUS_TEMP N iZ# il & 7F GPR [H#x /5 16byte H . iX 16 4> GPR &£ AN TLIX /], [ A] LA
T8 ARG

CM9MO04X
PRINTEE O T RHA PR A 7]
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145 X FERLE
ey Hhik bit7 | bit6 bit5 | bit4 | bit3 | bit2 bit1 bit0 VAL
INTCON 0x0B/8B | GIE | PEIE TOIE | INTE | PAIE | TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE | CKMEAIE | - C2IE | C1lIE | OSFIE | TMR2IE | TMR1IE | 0000 0000
PIR1 0x0C EEIF | CKMEAIF | - C2IF | C1IF | OSFIF | TMR2IF | TMR1IF | 0000 0000
PIE2 0x8D - - - - - - ADIE CCP1lE |---- --00
PIR2 0x0C - - - - - - ADIF CCP1lIF |---- --00
TRISA 0x85 TRISA[7:0], PORTA J [ 4z i 1111 1111
ANSEL 0x91 ANSEL[7:0], His iiik ¢ 1111 1111
IOCA 0x96 IOCA[7:0], i 1+t su VR fr 0000 0000
14.5.1 INTCON #4748, Hihk Ox0OB
Bit 7 6 5 4 3 2 1 0
Name GIE PEIE TOIE INTE PAIE TOIF INTF PAIF
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 GIE GIE: Global Interrupt Enable bit 4=t Wi A&
1 = Enables all unmasked interrupts
0 = Disables all interrupts
6 PEIE PEIE: Peripheral Interrupt Enable bit #M5tH Wrf# gt
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts
5 TOIE TOIE: Timer0 Overflow Interrupt Enable bit 72 i 2503 H e Wi i
fE
1 = Enables the TimerO0 interrupt
0 = Disables the Timer0 interrupt
4 INTE INTE: PC1/INT External Interrupt Enable bit & i g
1 = Enables the PC1/INT external interrupt
0 = Disables the PC1/INT external interrupt
3 PAIE PAIE: PORTA Change Interrupt Enable bit(1)
1 = Enables the PORTA change interrupt
CMIMO04X pagel23
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CM9MO04X

0 = Disables the PORTA change interrupt

2 TOIF TOIF: Timer0 Overflow Interrupt Flag bit(2) &} #03% H H Wrkr
DA
1 = TimerO register has overflowed (must be cleared in software)
0 = TimerO register did not overflow

1 INTF INTF: PC1/INT External Interrupt Flag bit 4h o ¥ br & 47
1 =The PCL/INT external interrupt occurred (must be cleared in
software)
0 = The PCL/INT external interrupt did not occur

0 PAIF PAIF: PORTA Change Interrupt Flag bit

1 =When at least one of the PORTA <5:0> pins changed state
(must be cleared in software)
0 = None of the PORTA <5:0> pins have changed state

14.5.2 PIR1 &7F2%, sk oxoC

Bit 7 6 5 4 3 2 1 0
Name | EEIF CKMEAIF | - C2IF C1IF OSFIF | TMR2IF | TMR1IF
Reset |0 0 - 0 0 0 0 0
Type RW RW R-0 RW RW RW RW RW
Bit Name Function
7 EEIF EEIF: EES HhWrbr &AL
1=EE S EwEm  (UARMESR
0= EE BH#AER7TEM
6 CKMEAIF CKMEAIF: PR e i 212 B 4 56 R b 7547
1= PRI E R AR e (RAUERIHE )
0 = PRIy 48 i b o 5 A
5 - R AL
4 C2IF LA AS 2 R Wrds AL
1= bbs 2 fn kAR T AR
0= LU 2 R R AR B
3 C1IF FLAHS 1 R Wrds A7
1= bbEs 1t R TR
0= LS 1 MR R AR B
2 OSFIF Ik # s vp bR AL
1 = RGEIGHKAENE, HEmAYIRN INTOSC CLATHEK
i 0)
CMOMO04X pagel24
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0= RGN #igITIEH

1 TMR2IF TMR2IF: Timer2 5PR2 L H] 2 v i b 26 47
1 =timer2ff{E% TPR2  CLZURIFEZE)
0 = timer2 FI{EAST PR2

0 TMRI1IF TIMERL i th Wb G A1

1=TIMER1 K4 7 #H
0 =TIMERL R KAEHH

14.5.3 PIR2 &7F2%, Hulik OxOD

Bit 7 6 5 4 3 2 1 0
Name |- - - - - - ADIF CCP1IF
Reset - - - - - - 0 0
Type - - - - - - RW RW
Bit Name Function
7:2 - RELHL, 320

A B IR A S 1
1 ADIF ADH AR EAL

1 = AD¥:45 58 1

0 = AD %4 oK 58 B 1 5 3))
0 CCP1IF CCP1 Hiihr s

A

1= KA T TMR1 Zifr#sfiide (LB AE 0O

0= KR4 TMRL ZF72Hi#E

ERESAW

1= RAET TMRL T LLEILHS CAATH S 0O

0= KA&LE TMR1 F17 2 L ILRS

PWM #X:

BT A AR A
14.5.4 PIEL1 &4y, Huhk 0x8C
Bit 7 6 5 4 3 2 1 0
Name | EEIE CKMEAIE | - C2IE C1IE OSFIE | TMR2IE | TMRI1IE
Reset |0 0 - 0 0 0 0 0
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TYPE | RW RW R-0 RW RW RW RW RW
Bit Name Function
7 EEIE EES i fiiRefir

1= {#REEE 5 #AF 56 i i

0= XM EE S#/E 5k
6 CKMEAIE PSS A0 P IS e R A 0 e b A i 7

1 = {5 BRERIT 0] £ A A e 8 A 5 1

0 = ¢ AR 0 228 o o 8 11 55 i o
5 fRE AL
4 C2IE P A 2 ik vz

1= VLS 2 b

0= ZE ik Lhias 2 il
3 Cl1IE P as 1 Ak vz

1= VLS 1

0= ZEikLhias 1 i
2 OSFIE SR U T WA R DA

1= FUVFHRY &5 H b

0 = ZE LR &5 b o Ik
1 TMR2IE Timer2 5PR2 LA 1 gefr

1= {fifg timer2({HETPR2 ikt

0= XHMMRE timer2 M{EZT PR2 ik
0 TMRI1IE Timerl & H s e fir

1= A0UF Timerl % H iy
0= 2% Timerl %5 & # it

14.5.5 PIE2 Fi##s, Huhlk 0x8D

Bit 7 6 5 4 3 2 1 0
Name - - - - - ADIE CCP1IE
Reset - - 0 0
TYPE - - RW RW
Bit Name Function
7:2 ARSI, 320

A E IR LA S 1
1 ADIE AIDFE A Hh WS e fr

1= SRVFA/DFEH3s B

= 2511 A/D 2% b
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CCP1IE CCP1 H I AL
1= fu¥F CCP1 i i i

0= %%k CCP1 i th H ¥

CM9MO04X

14.5.6 |IOCA &8¢, Hultk 0x96

Bit 7 6 5 | 4 E E 1 E
Name IOCA][7:0]
Reset 8’h00
Type RW
Bit Name Function
7:0 IOCA[7:0] ity PR ik A mp W 1
1 = fHEfgm RS il & H W
0 = %P PR fi & w67
CMIMO04X pagel27
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15 AR B

W FEAT 58 SLEEP 484 5 ik NEARIRES .

N T IEBIRARKEIRZOAE, BAFROZK A 10 B sk, mHEA SN 10 F8H. /O 19
NI, BB RS EL R ey B AR, R Se B A AE . IMCLR NAZAE i HL T

15.1 RMRER4ER

DL A AT AR R

® /MCLR %l A AMBEAL

WDT

PCL/INT & LA H W, PORTA 484k sl H A 4h Nl K
ADC 4 58 hi

& [ 1454 CLRWDT. SLEEP (3R AMEMRAR L) ol MBI Qe e, HOREFRE 110 TH A

15.2 FEITHREE

1 TAELE N8I B (32KHZ), ‘B 16 ArffiT5iss, Fiemf4e 0 3L — 8 L7445
2%, [HEEMI AL TR E 2172 UCFGO %5 3 f, WDTEN, N 1 INE/REEEE 1M, S 0 N4 H
SWDTEN At g ffi e 57, SWDTEN iz T- WDTCON % /£ %8 .

VEET 54 CLRWDT. SLEEP &iEME 1 #ise,

FEALRE TR TIHELL T, MCU BERR A [0 2 F m] DA — R, 10 MCU 1% AR
AR — DR AL
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161/0 ¥
A0 F IS 16 4 GPIO. X ¥ 10 B T AF A3t i N\ M H v 0 LANE @ & B 44— 5 N AZ i e
FIE R ThEE, BAEW T,

16.1 PORTA i#O# TRISA H7Fe%

PORTA & —/> 8 fr iy 1. 5 H AR EH 5 M Z7 A7 28 k2 TRISA fifrdn . R, HHE—Frix
BEON0" 2Rz B PORTA i 152 8 Ay o 1o 7 B % i LIRS, 46 H UK B R BE 2 4T JF,
H A A B R HOE SR E B i e 24 10 A TR NIRESET (TRISA=1), X PORTA #:47133))
YE, PORTA W& S B4 Nt RS . 4 PORTA _EiE47 S EhERF, PORTA WA LSS N
HAF AR A S BRSO S X — AN 2, BREE R, A5k, S AN
EREETipuN

2 MCLRE & 1 K}, PORTA[S]E:HIME N 0, DL & RAE RSN ALE .

16.2 I{AKHEHMIIEE

O 7E PORTA [14:/ i [ #— ASIRES AR b Wl TR 55 1 hz 1 T

16.2.1 § L

PORTA Al PORTC &A% (B 7 PORTA[S]D #iA —ANn] DL B s i Thae. %
il WPUAX 73 745 BLI A7 5 il (F GE B OCHX 4655 L H . 24 GPIO % B AH i, X455 b4
ML E B k. 59 14y Mk /e b i AL AR o] DURE B O G . 1X & OPTION 27474 HH K]
IPAPU £ #5E . PORTA[S]N &t 55 EhiThae, BRI PORTA[S] X B A/MCLR JiRel H3)
fHREM . 24 PORTA[GI# X B N GPIO I, %55 b3 fi ik it WPUAS i

16.2.2 T+

PORTA[4]# PORTC[3:1]iX 4 4~ 10 F B A% T N E N JHA WS Fhitife, Harf4 WPD
FEtfil. 455 BRIFIGS Ty A EIXEE 10 FTIFRT, 55 Fhofpidtal, 55 BRiRAEA .

16.2.3 ANSEL #FF#%

ANSEL Z1E8S T8 10 FIEHEm N, 24 ANSEL.Xx A 1 B, SHRF 10 OS], 10 Bidm
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AN EEEEE, BAFE0% 10 R F2E 0.

ANSEL i IR A wm, HE2, TRIS ML S TS, B TRIS.x A0 K, A%
ANSEL.X #& 0 2 1, MR 10 A FHE 10, B S B BRI, TRISx B 1, 1
T IR BN A

16.2.4 RETALHF W

PORTA {4ty 11 #8 ] DA B 15 B se— A e (ot IR ZS AR A & 7). 4% IOCAX 25 472
LA B AT BE B O X e 1) T D Rk o RS A2 A i & R Dh e AE b i R AT I 2 B2
i
ity LRSS f i b 7 ) Th R M A R B, Aoy 1 FEPE 08 5 1 IS ah 4 BT BSOS 25 A7 3 11
IHEAEXT L . A S R DU G 45 R 2 4 BAE — 2 TR i INTCON & A7 28 T 1) PAIF A3 A7
Z P T T DL RS AR ARCR S et o FH P 55 B AE R T AR S5 A2 5 R AT DL 2 SR b A6
A) Xt PORTA #H47 — R ECS H201E, X845 RAE T f iR LR AR
B) &% PAIF br&Efi,
HHRICEC R 4612 — B E PAIF £z, X PORTA fii— it il LA RAT M 455 LR IR A, fii 75
PAIF BB % . Bl 2 A7 2% FLORFF I B — O E A 2 /MCLR SIS B R = AL Frsmd . T iR
VLECIRZS A4, PAIF ALt &4 & 1.

16.3 ECCP 1 PWM &S B

ALK (B 1.3) mTRLAnE, PWM4. PWMS 435 #1 PC3/P1C. PC2/P1D EH, PWM4 F1 P1C,
PWMS5 Fl P1D s& eI 4 1), ECCP HIfLsgitt PWMA4/S & . #52, R ECCP #ifcE
A, B P1C. P1D XL, XH A% PAEN. PSEN N{i{E, PC3. PC2 ¥4t P1C. P1D
ik o

AL FAEe RN, PWM4. PWMS kb A 7T LA, BT PAEN. PSEN fR1E.

C20UT/P1B/PWM3 X =/ vl B FHTE PC4 &1, PCA & MIBCE &R

PC4 %l %1

C20UT CM[2:0]=110, TRISC.4=0, P3EN=0 H.:
1. ECCP 4T3k PWM 2, B3
2. ECCP &+ PWM Bk i =

P1B CM[2:0]#110, TRISC.4=0, H.
1. ECCP 4T PWM #£50 H P1M#0
PWM3 CM[2:0]#110, TRISC.4=0, H.

1. ECCP #F3F PWM #z, i
2. ECCP &+ PWM Bk HA =
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16.3.1 ¥ O#R

PORTA &/ i D #E & E AR R DR, HRAR D RENZ X — 5 BLA .

16.3.1.1 PORTA[0], PORTA[1]

P 16.1 fifid T s A Y BB LR S5 R . PA[O)/PAL W] LA AL B S DA Thfgs 1 .
® GPIO

BRI EN X TPN

ADC #iE i\

W O ER (PA0), A DEdHE (PAL)

CHIPMIND CMIMO04X  -pagel32
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Voo

S -

WR —
wra— 9 CLK Q
/PAPU
Voo

RD
WPUA ¥
—1D Q H | ‘XI

WR

N

porta —— |9 CLK
1D Q
WR =
TRISA —QCLK Q]

N wte O

TRISA

o R g 1
PORTA
D o) Q Ql
oo | %K Q Q D
RD
10CA Q B RD PORTA
Interrupt Note:

on change ANA_ENH Lt
| AL AN
ANSEL#RSE .

ANA_EN

TO ADC/CMP1

A

16.1 PAO Al PA1 ZEHIHE &

16.3.1.2 PORTA[2]

P 16.2 iR 1 it N A LR S5 4G . PA[2]RT LAAE B 9 LR D 11 -

® GPIO

® [hEEE 1K

® ADC #iEf A

® TIMERO #MBH £k

CMIMO04X pagel33
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Voo

Bus D Q b—| 0 [:
wvr\v’SA —q CLK 6
/PAPU
Voo
RD |
WPUA ¥
PgiiA 9 CLK 65
) Q
T\IQ:EA —9 CLK 6 ]
RD :]
TRISA
RD CXi}::} L—Ej D
PORTA
D QF— Qo a
|g€2 9 CLK Q Ej D
| chA 0 J RD PORTA
nterru Note:
olntchanzte / AKI,eA_EN e
LEa VWil
\___ b— A)LNSELH%E”O
ANA_EN
~ TO ADC/TOCKI
16.2 PA2 ZEfAHER]
16.3.1.3 PORTA[3]
K] 16.3 #iiA 1 b 1 P E LR E5 44 . PA[3] ] DAREIC B 8 BA R D e 11«
® GPIO
CMIMO04X pagel34
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® BRI i

ANA_EN Voo
Dat.
< = O
WR -
wrua— 9 CLK Q /PAPU
‘li Voo
RD |
WPUA
Mo 1
WR =
PORTA —9CLK Q
)t Q
ANA_EN
WR =
TRISA —qCLK Q
RD
TRISA
RD :} L———Ej D
PORTA
D Q —0Q < a
WR — =
I0CA —9CLK Q Q D
RD
10CA : Q d RD PORTA
Interrupt Note:
on change ANA_ENH
ANSELAIHI
TR E .
ANA_EN
16.3 PA3 ZE A HE K]
CMIMO04X pagel35
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16.3.1.4 PORTA[4]

K 16.4 ik 1 it K P9 A FL S S5 4L . PA[A]RT LA E B 9 LR D 1 -
® GPIO

® fakAs
® LIS T fy A\
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VDD

ANA_EN
Data
Bus D Q 1——CWI:
WR —
WPUA —q CLK Q ] /PAPU
VREG_OE
VREGP e
l/
RD | :]
WPUA B |
WR —
PORTA —qCLK Q
I D Q 1
WR ~
TRISA —QCLK Qr—
RD ]
TRISA
RD :] I_(_Q
PORTA
D Q — —1Q
WR i —
I0CA —qCLK Q Q
RD
I0CA : Q
Interrupt
on change
\____ b—
ANA_EN

VDD

16.3.1.5 PORTA[5]

16.4 PA4 ZEFHE K]

Ql

RD PORTA

Note:
1. ANA_EN iz s 2 A
VREG_OEHiE s

2. WPD_ENHITRISA. WPD.

WPUABLKANA_ENJSE .

K 16.5 filiid 1 s 1A 3 A L R . PATS] AT AR E B LT ZhiRg i 11 -

CMIMO04X
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® GPIO
o HMIEAL

VDD

C{ Weak
MCLRE
Reset ( —
Data
Bus

MCLREB

PA5_PU

O—
Q D MCLRE
— WR TRISA
RD T\ Q
TRISA
RD J\ : |_Q D
PORTA
Ql
D Q Q <
WR .y
I0CA 9CLK Q Q D
RD
IOCA Q g RD PORTA
Interrupt
on change / —

16.5 PAS5 ZE g HE K

CMIMO4X
PRI O O TR A BRA 7]
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16.3.1.6 PORTA[6]

K 16.6 Htiid 1 it P A LR S5 AL . PA[B] T LARC B 09 LA T T ag i -
® GPIO

® ndk. iIRASESR

® it

Voo
Data
Bus D Q D—FC:{
s LK Q
WPUAT ]
/PAPU e
HHLHE
0sC1
i VDD
RD ]
WPUA Fosc/2 ¥
bqp i 2
WR oy
— 1 (CLK CLKOUT
PORTA C Q Enable
CLKOUT
Enable
CLKOUT
D Q Enable
INTOSCE{EC
WR ~
TRISA 9 CLK Q
RD j
TRISA
RD O<} I—Q D
PORTA
D Q Q o Q1
WR iy —
oca [ 9CK Q Q D
RD
I0CA Q< Q < RD PORTA
Interrupt

on change :

] 16.6 PA[B]ZEAAIAE ]
CHIPMIND CM9MO04X -pagel3l39




J

chigmirid

CM9MO04X

16.3.1.7

PORTA[7]

K 16.7 ik 1 i P A LR S5 AL . PA[7]RT LARC B8 LA R T aé i -

® GPIO

® iR, WHIRAER

®  HIERHF AR

® TIMERL #MHH BRI A

INTOSCER
INTOSCIO E{EE
Dat
" b q ) 4
WR =
WPUA —q CLK Q ] /PAPU O
R T
%
0sc1
%: Vop
RD
WPUA _ ¥
WR —
PORTA —q CLK Q
—D Q INTOSCER
INTOSCIO
WR —
TRISA —q CLK Q
RD
TRISA
RD CX:%::} | Ej D
PORTA
D ar— — =
WR - =
10CA 9 CLK Q Q D
RD
I0CA : Q RD PORTA
Interrupt
on change /
CMIMO04X pagel40
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P 16.7 PA[7]ZEFIHE P

16.3.1.8 PORTC[O], [1], [2]

Bl 16.8 Hidk T ks 1 P S LR S . PORTCIO]/[LY/[2] 7T LARKEC & A LA T Thisgsit F-
® GPIO

o S A (PORTCL)
® PWM it
o Lt #¥m N\ (PORTCO. PORTC1)
® ADC i A\ifig
TRISC
e Voo
P1D/P1E/P1F_OE
P1D/P1E/PIF 1 Vop
Data ~ ¥
e D Q 0 X
1/0 Pin
WR Bl
porrc —T—9 CLK Q
D Q ANA_EN
RS
WR
TRISC 9 CLK Q
WPD_EN |t:
e Unn
TRISC
NOTE:
RD 1. ANA_EN H HL e g A
PORTC ANSEL#5E;;
2. WPD_ENHITRISC. WPD.
<To CMP2/ADC/INT WPUCLL L ANA_ENHRE o
16.8 PCO, 1, 2 ZEMHE]
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16.3.1.9 PORTC[3]

] 16.9 ik 1 b3 I A B FLES S5 44 . PORTCI3] AT LARLIC B 9 LR D fig i 1 -
® GPIO
o RN PWM fiith

TRISC

WPUC VDD
P1C_OE
P1C VDD
Data ~ &
Bus D Q
/O Pin
WR R
porrc —T—9 CLK @
PWM4_DAT
P4EN
D Q
WR NI pE
TRISC CLK™ Q )
WPD_EN |H
RD j
TRISC
NOTE:
RD 1. WPD_ENHTRISC. WPDF
PORTC WPUCHE .

16.9 PC3 ZE¥IHE ]
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16.3.1.10 PORTC[4]

Kl 16.10 ik 1 b 0 A R FL R 454 . PORTCL4]R] LA T B 24 LA T D fie o 1 -
® GPIO

® IR PWM #ith

® LRAEE 2 fih

WPUC Vbp
PSEN -1

P1B_OE
C20UT_OE
c20uUT
P1B ) >
VD D

PWM3 0 1

Data ~ ¥
Bus D Q 0 i &
1/0 Pin
WR L
porrc ——9 CLK  Q

we L

mse UK q

v gﬁli

TRISC

o

PORTC

& 16.10 PC4 ZEHIHE R
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16.3.1.11 PORTC[5]

P 16,10 #53R T b C1 R P R 45 i . PORTCIS] AT LARY e B M LR Thik g 1«
® GPIO

® ECCP [if#efN

® kit

® IR PWM #irth

TRISC

VREG_OE Vv
DD
WPUC

P1A_OE

P1A VDD
Data ~ ¥
Bus D Q i &
1/O Pin
WR L
porrc —T—9 CLK @

VREG_OE

'R VREGP o6

WR A
TRISC —qCLK™ Q L~

w0 éﬂi

TRISC

.

PORTC

TO CCP1

K 16.11 PC5 ZEHIHE K]

CHIPMIND CMIMO04X -pagelds



chipmird CM9OMO04X
16.4 5 GPIO HHXEFHLE
44 F it btz [bite  [bits b4 [bit3 |bit2  [bitt |bito | GhifE
WPUA 0x95 | PORTA Lz ilfir 1111 1111
TRISA 0x85 | TRISA[7:0], PORTA J7[a|{ i 1111 1111
PORTA 0x05 | PORTA[7:0], PORTA % ¥z 75 17 %% XXXX XXXX
TRISC 0x87 | - - TRISC[5:0], PORTC Jy %l --11 1111
PORTC ox07 | - - PORTCI5:0], PORTC %l #7178 XX XXXX
WPUC 0x88 | - - PORTC & b4 % i fir --00 0000
IOCA 0x96 | IOCA[7:0], it 11 H W7 SR 4oL 0000 0000
ANSEL 0x91 | ANSEL[7:0], #is ik 1111 1111
OPTION 0x81 |/PAP |INTE |TOCS |TOSE |PSA |PS2 |PS1 |PSO 1111 1111
U DG
WPD 0x89 | - - - WPD | WPD | WPD | WPD | - ---0 000-
A4 c1 c2
16.4.1 PORTA #1748, Hulk 0x05
Bit 7 6 5 4 3 2 1 0
Name | PA7 PAG PAS5 PA4 PA3 PA2 PA1 PAO
Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function
PA[7] PORTA7 %4
PA[6] PORTA6 %4
PA[5] % MCLRE A 1B, PAS RAMBEAER, BNZEH 10
PORTAS5 ¥
4 PA[4] PORTA4 ¥
3 PA[3] PORTA3 %
2 PA[2] PORTA2 ¥
1 PA[1] PORTAL %di
0 PA[0] PORTAO %di
16.4.2 PORTC #4723, Hilit 0x07
Bit 7 6 5 4 3 2 1 0
Name |- - PC5 PC4 PC3 PC2 PC1 PCO
CHIPMIND CMIMO04X -pageld6
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Reset - - X X X X X X
Type - - RW RW RW RW RW RW
Bit Name Function

7:6 - PREA AL

5:0 PORTC[7:0] PORTC ##& 77 {745

16.4.3 TRISA %7728, Hulk 0x85

Bit 7 6 5 4 3 2 1 0

Nam | TRISA[7 | TRISA[6 | TRISA[5 | TRISA[4 | TRISA[3 | TRISA[2 | TRISA[1 | TRISA[O
e ] ] ] ] ] ] ] ]

Rese |1 1 1 1 1 1 1 1

t

Type | RW RW RW RW RW RW RW RW
Bit Name Function

7.6 TRISA[7:6] TRISA<7:6>: PA<7:6> Port I/O Tri-State Control bits

1 = Port output driver is disabled
0 = Port output driver is enabled

5 TRISA[5] TRISA<5>: PA<5> Port I/O Tri-State Control bits
1 = Port output driver is disabled
0 = Port output driver is enabled

4.0 TRISA[4:0] TRISA<4:0>: PA<4:0> Port I/O Tri-State Control bits
1 = Port output driver is disabled
0 = Port output driver is enabled

16.4.4 TRISC &fF#%, Hullk 0x87

Bit 7 6 5 4 3 2 1 0

Name - - TRISC

Reset - - 1 1 1 1 1 1

Type - - RW RW RwW RW RwW RwW

Bit Name Function

7:6 - PREE AL

CM9IMO04X pagel4?7
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PORTC I/O Tri-State Control bits
1 = Port output driver is disabled

TRISC[5:0]

0 = Port output driver is enabled

16.4.5 WPUA &775%, it 0x95

Bit 7 6 5 4 3 2 1 0
Name | WPUA7 | WPUA6 | WPUA5 | WPUA4 | WPUA | WPUA2 | WPUAL | WPUAO
Reset |1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
7,6,4,3,2,1,0 | WPUAX Port A §5 -4 ffi e

1= fifE PORT A 3 85 4

0 = WrHF PORT A ¥ 1155 4
5 NA MCLRE =0 i, PORTA[5]/1155 47 g WPUAS HiE :

WPUAS =1 I, {#i5E PAS 55 47

WPUAS =0 It], )T PAS §5 F4i

M4 MCLRE =1 K, PAS5 35 LHi—FE T FF

16.4.6 WPUC &F77%%, Huntk 0x88

Bit 7 6 5 | 4 |3 E |1 I
Name - - WPUCI5:0]
Reset - - 0 0 0 0 0 0
Type R-0 R-0 RW RW RW RW RW RW
Bit Name Function
7:6 - REAAT, 20
5:0 WPUCI5:0] Port C 55 - hiffife

1= f#ifk PORT C #1155 Fdr

0 = WiFF PORT C ¥ 159 Ld
16.4.7 WPD &f7%%, Hullk 0x89
Bt |7 6 5 | 4 E E 1 I
CMOMO04X pagel48
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Name |- - - WPDA4 | WPD1 | WPDC2 | WPDC3 | -
Reset - - - 0 0 0 0 -
Type R-0 R-0 R-0 RW RW RW RW RW
Bit Name Function
7:5,0 - RENL, 20
4 WPDA4 PORTA[4]55 T Hiffifie
1= f#ifE PORTA[4]% 155 FHi
0 = WrJF PORTA[4]%i 158 F L
3 WPDCJ1] PORTCI[1]55 ~Huf#i i
1= f#ifk PORTC[1] 55 F i
0 = WiJF PORTC[1) 155 T i
2 WPDC[2] PORTC[2]54 N Hiffi fE
1= f#ifE PORTC[2]u 59 F i
0 = WiJF PORTC[2)¥ 1155 K
1 WPDCI3] PORTCI[1]55 T~ Hufli it
1= iR PORTC[3)i 55 i
0 = WiJF PORTC[3)¥ 155 i
CMIMO04X pagel49
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17PWMx fl TIMERX

F% 7 ECCP Bk Atny 1 Mg smsl PWM 24, A WIBER T 3 BAH 557K 12bit PWM,
BAITHR EL A LN R

BUZZER B PWM i H 7] %
G TR

PWM/BUZZER ¥ Hi# P T %
8 il PWM 23R

4 FEFppJE AT i%

1~256 4 4] ik

7 RLTRAY A

Tt A T B DU H
4 1 1 i 1

yzaxd

SYSCLK
FOSC
TOCK
TiCK

BZx/PWMx

L
TXCKDIV ( N g
TXCKSRC J(
=
\ R o

SET TMRXIF

SdXdINL

|
YIdXINL
A
NS

17.1 PWM3/4/5 JF I HE &

17.1 TIMERx I{E/E¥H

1 PXEN (PWMXCR1.7) A 0 i, TAETE e 254,

TIMER3/4/5 #B:& 12 )i B vH 8ds, v LS 277748 TMRXH:TMRXL (x AT L& 3/4/5) Xfit
BUE ATV ], AN TMRXH: TMRXL (15 15 VR4 B4 5 38 - 4001

U SR B AR BT EIR, e AR E I A, W R RN B TR, R T

CM9IMO04X
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17.1.1 EHJEER

PWMxCRO f] PxCKSRC[2:0]H T £ ey . e B A SR R0 F &

PXxCKSRCI[2:0]f4 PXCK Fi 4
000 AR SYSCLK/(TXCKDIV+1)
001 W3 RC P £1/(TXCKDIV+1)
010 TOCK/(TXCKDIV+1)
011 T1CK/(TXCKDIV+1)
100 W3 RC P £1/(TXCKDIV+1)
[F] B PWMX % A P
101 W3 RC P £1/(TXCKDIV+1)
[F] I PWMXx it s L~
110 W3 RC P £1/(TXCKDIV+1)
[ B PWMx AR s ik i i) PxCK
111 PN RC PRI #/(TXCKDIV+1)
[ B PWMx AR ALK i i) PxCK

HER:
1. ¥ PxCKSRC[2:0]=001 Bi# PxCKSRC[2]=1, BEli&FENNER RC RETERT, AE RGN
BhEEABRT AP ELE ST . SRR eF, AEE HFINTOSC #&$TH, BRIt ABEIRBE K.

17.1.2 TIMERX B0 433

PWMX/TIMERX R LLG i gt 1~256 734, HER%h TXCKDIV $75E
ER: HRAEX TXCKDIV FFa M HHRER, BRELHEK 8 30F 0.

17.1.3 TIMERx #¥r

% TIMERX i #{f TMRxH: TMRxL #4 % i PxPER 5 & iRkt 8E )G, Fid— AN St 4
fii 7] 0x000, BEI) TIMERX KA, HHISHWibsEAHE 1. WL FALHH L, W CPU
HE R T AL B -

® PWMXCR1 Zif7# 1 TMRXIE ~ 1

® INTCON ZFf7#:¥ PEIE A 1

® INTCON ZFf7#5 1 GIE N 1

ER:

1. MOZFEP IR SE H ATIEAREA TMRXIF & 0, LGB FEN T,

CM9MO04X
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17.1.4 TIMERX Fi%3R

TIMERX A 8 Fh¥i4 Sk 10, 457 LA PXCK #E4T 1. 2. 4. 8. 16. 32. 64. 128 434, T
H R AR RE B, (B4 kAN TMRXH Bi# TMRxL HIS#AEN, T8R4 a5

15 0,
17.1.5 TIMERXx J&#

TIMERX f KAz 4y 12bit, @i % PXPER[2:0]/AC B 1 DAL AN [ vk He 39

EE:

1. 7EBUZZER#RATF, HiFH{EM PR FABMHEN, HR— M4 TIMERX E&E3)
78 0

2. 7E TIMERx EZFBEHBR THE PXxPER HEWRESH TMRXIF B 1, FrUlEINERE
¥ PXPER J54 71 /8 TMRXON.

17.1.6 TIMERx 7ZEARERMER T L1E

U Y A B FH A 4 TOCK/TACK (TXCKSRC=010 m(# 011), NIRRT TIMERX
AT DM —AN e MR . 30F 7 DL R

® PxEN=0, T{ETE TIMER #x{

® TxCKSRC=010 # 011

® PWMxCRL [ TMRXON A4 1

® PWMXCRL1 #f7# 1] TMRXIE A 1

® INTCON Ziff#s1) PEIE N 1

2 TIMERX E i Hii, CPU Mg, iRt GIE=1, W4T SLEEP [ F —%454 Gt
AT ER, 75 U2 5 PP AT

17.1.7 &5 TMRxH/L HF#

B 17.1 7740, TIMERX @17HHf AR T 2T i3 AT ) CPU KHef kil 2 B4, ATLAE
TIMERX At T2 47 RA&S F AR B —A 12bit (BB I 277 4 — e o) B, A5 Al AEZEBEEL T — 4
i 8bit 2 J&, TIMERX ;=4 T H FEGTHEUE AL, BV FHEE 4bit I L4855 0.

T T E#lE, @Bieit TIMERX 21 (TMRXON=0), FitHIHMEE AN TMRXH/TMRXL .

CM9IMO04X
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17.2 BUZZER I{Et&ExR

2 PxEN=1 H PxBZR=1 i}, TIMERX itkb T8 (BUZZER) #Hz,

1 2 3 4 5 6 7 8 9 10

BZRJEHA
TMRXH:L=PRX :

BZRx N S S N N7 e U

i TMRxH:L=PRx
“—

P
Eal

PxBZR

PXEN

17.2 50% 5 %5 i) BUZZER J73

17.2.1 BUZZER E#

Teuz=2 * 2TMRxPS * PRx* Tpyck

EE:

1. TAE7E BUZZER XX TR, TIMERx B3I T/EZE 12bit #=R, TAE PXPER J{i{H;

2. Y TMRxH:L Z%F PRx i, TMRxH:L BZjiE 0;

3. AF BUZZER BERTF, W PRx=0x000, N BZRx EHE &% H 0, 12bit B TIMERX

BB TMRXIF A48 1.

17.2.2 BUZZER 7E/RERAESR T TAE

[ TIMER #30—F¢, @ YACE, BUZZER tha] DL 7 FERRAR 50
PXEN=1, T {Ff£ PWM/BUZZER #iz

PxBZR=1, £t BUZZER Dji¢

TXCKSRC=010 g # 011

PWMxCRL1 ] TMRXON A 1

PWMxCR1 Zif7-# 11 TMRXIE /4 1

INTCON £ %% PEIE A 1

17.3 PWM IT{Et&E=

24 PXEN=1 H PxBZR=0 I}, TIMERx T{E+ PWM =R

CM9IMO04X
pagel53
YN EIE O TR AR A

E-mail:liuyang@chipmindmcu. com



chipmind CMOMO4X
BN PWM i B —AN 7, 8 A AR — B R R e CHASED) R ) ZH

1 2 3 4 5 6 7 8 9 10
P PWM Egﬁ [ pwMm E,Hﬁ »
PWMXx # X 7 \ —_—
i PWM&ESEL, PRXHL
PXBZR
PXEN

17.3 PWM TAERE, 1E A%
PWMB3/4/5 [FIIF RN 5 25 LA BT, B8 d5e R PR E ¥ 2 85 T S 1) 75 5

EE:
B4R [ENHE F ECCP B PWM(P1A &% H PWM %D PWM3/4/5, | & 7748 CCP1CON

B PIM<1:0>ER B4 00, EHH#HER, P1A #@#], P1B/P1C/P1D XNik Ol E . #a3EH,
ECCP 464 . PWM3/PWM4/PWM5 EEH .

17.3.1 PWM EH

PWMx JE A B TIMERX [0 i Lb 13 5 75 £7 % TMRXPS, PXPER M€ . AW F:

PWM Egg = 2TMRXPS * DNbit * ToxcK

s, Nbit g PXPER 85 [ 53 i 8 50

17.3.2 PWM 55

PWM [f] 5 25 th H 291788 PRXH:L #5%E « PRxH:L —3t 12bit, BAFEESTFHIRE . HT %A
AT 2s, BN PRXH:L BIE RS ZIAER, B PRxH:L {E I EZE S 45 PWM 525 A f2m,
NN A0 FE X — o

FREE SR OkaP e A

prm = 2TMRxPS * (PRX) * TPxCK

ER:
BT PRx ¥AXNKIBURETES, Tl PRx KSHBEKEEEWHYIT EZHT, BIERESR
TIMERx Z BI#E HFREE AN PRX.
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17.3.3 PWM L{ERE

WAL LU T PR E PWM3/4/5 TAFE:
1. CEAHSCH TRIS AL E 1 251 PWMx 5 B4 H 2K 5h 2% ;
B PWMXCRO 2725 A B PWMx JEI, A A 07 2 DL b ade B s
FHIE M {E 2% 2 PWMXCRL Zi 785 AL B0 PWM #5230, A& A4 b s
P4 PRX G720 I E PWM 7L
B & J 5 3 TIMERX:
® 4 PWMXCR1 i 7451 TMRXIF Hillihr EALIEE
® ¥ PWMXxCR1 % 7#:f TMRxON {7 & 1 J5i %/ TIMERX
6. EHFUE—A PWM WG, {EEE PWM fii:
® 55 TIMERX it (PWMXCR1 27481 TMRXIF A7 & 1)
® CKHHICH TRIS A7 R4 AE PWMx 51 1) % Hh Ik 3h 25

o~ 0N

ER:
1 R PWM MR ENRLERS (TXCKSRC=000), &% M4 FEM 5% 53
PWM SR 38 .

17.3.4 PWM LiEFEARIRAER

[ TIMER £ —#%, BidE UM E, PWM A BLCAE7E IR
PXEN=1, T{F{E PWM/BUZZER #izt

PxBZR=0, i£# PWM Iijfig

TXCKSRC=010 g # 011

PWMxCRL1 ] TMRXON / 1

PWMXCRL1 % f7#+ 1) TMRXIE A 1

INTCON 77 #%1) PEIE A 1

17.4 PWMx fHxE 58

17.4.1 TMR3L 788, ik ox10C

Bit 7 6 5 | 4 |3 E |1 E
Name TMR3L

Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
CM9OMO04X
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Bit Name Function

7:0 TMR3L[7:0] TIMER3 1% 45 21K 8 iz

17.4.2 TMR3H %7728, ik 0x10D

Bit 7 6 5 E 3 | 2 1 0
Name | TMR3H[3:0] PR3H[3:0]

Reset X X X X 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:4 TMR3H[7:0] TIMER3 %45 3w 4 fir

3:0 PR3H[3:0] PWM3 ILAC 75 /748 PR3 & 4 fif

17.4.3 PR3L &FfF4%, Huitk Ox10E

Bit 7 6 5 | 4 | 3 | 2 |1 E
Name PR3L

Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 PR3L[7:0] PWM3 ILHC & 1748 PR3 ik 8 fiL

17.4.4 PWM3CRO #7174, Huilk Ox10F

Bit 7 6 5 | 4 3 | 2 1 0
Name P3INTS | P3PER[2:0] P3CKSRCJ[2:0] P3BZR
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function

7 P3INTS PWM3 ik 4

CM9OMO04X
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1 = TMR3 i+#0 5 A1 PR3 JTECI 772 4 ke
0 = TMR3 TH Ui fi H i 7= A b
6:4 P3PER[2:0] PWM3 J& #iE AL
P3PER[2:0]1t PWM3 J& 1157 %4
000 A
001 5 i
010 6 iz
011 8 fir
100 9 i
101 10 47
110 11 iz
111 12 fr
31 P3CKSRC[2:0] | TIMER3/PWM3 ki 47
P3CKSRCI[2:0]{& P3CK [} 4
000 EA 4 iR} i
SYSCLK/(T3CKDIV+1)
001 P RC RIS £1/(T3CKDIV+1)
010 TOCK/(T3CKDIV+1)
011 T1CK/(T3CKDIV+1)
100 P RC RIS £1/(T3CKDIV+1)
[FB; PWM3 i H K P
101 P RC HRE£1/(T3CKDIV+1)
A PWM3 4 H i LT
110 P RC TRET£H/(T3CKDIV+1)
[ PWM3 45 & ikt i
P3CK
111 P RC PR £/(T3CKDIV+1)
[F I PWM3 AR 48 ik v 1 1
P3CK
0 P3BZR PWM/BUZZER %
1= i%&¥ BUZZER #iit
0= & PWM it
17.45 PWMB3CR1 &f7#%, Hibk 0x110
Bit 7 6 5 | 4 E 2 1 0
Name | P3EN | P3POL | TMR3PS[2:0] TMR3ON | TMR3IE | TMR3IF
CM9MO04X
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Reset |0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 P3EN TMR3/PWM3 LAE#E
1 =TMR3 s PWM/BUZZER #& 3%
0 = TMR3 JyiE I 2845 X
6 P3POL PWM3 i e e ife 4%
1 = PWM3 MK H-F A 3L
0 = PWM3 Jy =i HFA 2
5:3 TMR3PS[2:0] PWM3 Fil 434l Lt 152 B AL
TMR3PS[2:0]1# PWM3 74tk
000 1:1
001 1:2
010 1:4
011 1:8
100 1:16
101 1:32
110 1:64
111 1:128
2 TMR3ON SERT 8 3 [ REAL
1= FTHEm & 3
0= XHERE 3
1 TMR3IE SE 2 3 HR T R
1= ¥ TMR3 P24 b ity
0= %%k TMR3 /=4 bl
0 TMR3IF SE I # 3 bR AL
1: P3INTS =1 i}, TMR3 &4 T ULAD
P3INTS =0 i}, TMR3 &4 T it
0: A KA H BTG
17.4.6 T3CKDIV &FfF4s, Huhk Ox111
Bit 7 6 E |4 | 3 | 2 |1 E
Name TMR3 B £ 73 5 25 77 48
Reset |0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
CM9MO04X
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Bit Name Function
7:0 T3CKDIV[7:0] TMR3 842N Fracx/(T3CKDIV+1)
CM9MO04X
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17.4.7 TMRA4L FF74%, Huhtk ox112

Bit 7 6 5 | 4 |3 | 2 |1 o
Name TMRA4L

Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 TMRA4L[7:0] TIMER4 11345 311K 8 7

17.4.8 TMR4H %7428, bk 0x113

Bit 7 6 5 4 3 | 2 1 E
Name TMRA4H][3:0] PR4H[3:0]

Reset X X X X 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:4 TMR4H][7:0] TIMER4 114045 R 4 47

3:0 PR4H[3:0] PWM4 JLAC 77 /725 PR4 15 4 fir

17.4.9 PRA4L &¥7F%, Hutl 0x114

Bit 7 6 E | 4 E | 2 |1 E
Name PR4L

Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 PR4L[7:0] PWM4 LHC 75 745 PR4 1k 8 fif
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17.4.10 PWMA4CRO #1748, Hulik 0x115

Bit 7 6 5 | 4 3 2 E 0
Name | P4INTS | P4PER[2:0] P4CKSRCJ[2:0] P4BZR
Reset |0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 P4INTS PWM4 it 547
1 = TMR4 5 {H 1 PR4 ULRC I 724 o i
0 = TMR4 THEUE i H i ™ A v b
6:4 P4PER[2:0] PWM4 J& BE AL
P4PER[2:0]1& PWM4 J& 1AL %L
000 4 fir
001 5 fir
010 6 fir
011 8 fir
100 9 i
101 10 47
110 11 iz
111 12 fir
31 PACKSRCI[2:0] | TIMER4/PWM4 I} ik £ 47
P4CKSRCI[2:0]{4 PACK 4
000 # 4t i B
SYSCLK/(TACKDIV+1)
001 P8 RC PR £1/(TACKDIV+1)
010 TOCK/(T4CKDIV+1)
011 T1CK/(T4CKDIV+1)
100 P RC TR £1/(TACKDIV+1)
A PWM4 4 H K P
101 W #B RC tRIN 4/(TACKDIV+1)
A PWM4 4 H e
110 P RC RIS £1/(TACKDIV+1)
[FT PWM4 HAE = ik o i 1)
P4CK
111 W #B RC tRIN #/(TACKDIV+1)
[ PWM4 AR FE AR v i
CM9MO04X
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P4ACK

0 P4BZR PWM/BUZZER %%
1= % BUZZER %t
0= i&# PWM %t

17.4.11 PWMA4CR1 &1£8%, Hufik 0x116

Bit 7 6 5 E E 2 1 0
Name | PAEN | P4POL | TMR4PS[2:0] TMR4ON | TMR4IE | TMR4IF
Reset |0 0 0 0 0 0 0 0

Type RW RW RW RW RW RW RW RW

Bit Name Function

7 P4EN TMR4/PWM4 T AE#

1 =TMR4 y PWM/BUZZER ## =,
0 = TMR4 JAy5E i #3125

6 PAPOL PWM4 fi il M e 4

1 = PWM4 MK FARL

0 = PWM4 Jy = H-F A 4%

5:3 TMR4PS[2:0] PWM4 fii 73Sl LE 15 B 7
TMR4PS[2:0]18 PWM4 445tk
000 1:1
001 1:2
010 1:4
011 1:8
100 1:16
101 1:32
110 1:64
111 1:128

2 TMR4ON SEI 45 3 flREAL

1= {THFEm & 3

0= KHIER % 3

1 TMR4IE SEI 5 3 i Refr

1= i TMR4 P4y
0= 21k TMRA4 774 b

0 TMRA4IF ER 28 3 kR EAL
1: P4INTS =1 i}, TMR4 &4 7T ULHED

CM9IMO04X
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P4INTS =0 I, TMR4 &4 T

0: A AR A Y UL AT

17.4.12 TACKDIV 7788, il ox117

Bit 7 IE 5 | 4 E | 2 1 E
Name TMR4 B 87 B3 1725
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 T4CKDIV[7:0] TMR4 B 8415 A Frack/(TACKDIV+1)
CMAM04X
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17.4.13 TMR5L &778¢, bk 0x118

Bit 7 6 5 | 4 E | 2 |1 I
Name TMR5L

Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 TMR5L[7:0] TIMERS 11445 211K 8 7

17.4.14 TMR5H &77%%, ik 0x119

Bit 7 6 5 | 4 3 |2 1 I
Name TMR5H(3:0] PR5H([3:0]

Reset X X X X 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:4 TMR5H[7:0] TIMERS 114045 K w5 4 i

3:0 PR5H[3:0] PWM5 JLEC 77 #7445 PR5 & 4 fif

17.4.15 PR5L & /%%, Hubk Ox11A

Bit 7 6 E E E | 2 |1 I
Name PR5L

Reset |1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function

7:0 PR5L[7:0] PWMS5 JLHL 77 /745 PRS {ik 8 fif

17.4.16 PWM5CRO & 1£8%, Hulik 0x11B

Bit 7 6 E | 4 3 | 2 |1 0

Name P5INTS | PSPER[2:0] P5CKSRC[2:0] P5BZR
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Reset |0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7 P5INTS PWM5 H 16 3347
1 =TMRS5 HHUE A PRS UGHC I =4 Ak
0 = TMRS5 T #U{f i Hi I 7 A A e
6:4 P5PER[2:0] PWM5 J& i FE A7
P5PER[2:0]1# PWM5 J& #7441
000 4 fir
001 5 fir
010 6 fir
011 8 fir
100 9 fir
101 10 iz
110 11 fir
111 12 i1
31 P5CKSRC[2:0] | TIMER5/PWM5 [ 4 5 47
P5CKSRCI[2:0]{H P5CK It
000 # a4 i) B
SYSCLK/(T5CKDIV+1)
001 P& RC BLA £1/(TSCKDIV+1)
010 TOCK/(T5CKDIV+1)
011 T1CK/(T5CKDIV+1)
100 P RC LA £1/(TSCKDIV+1)
[F] i PWMS i th i H~F
101 P RC DA £1/(TSCKDIV+1)
[ PWMS i H 5 B
110 PR RC PR £1/(TSCKDIV+1)
[FJ T PWMS R4 = ik o 3 il
P5CK
111 PR RC PR £1/(TSCKDIV+1)
[F I PWMS R4 K ik v 8 i)
P5CK
0 P5BZR PWM/BUZZER &%
1= %+ BUZZER #ith
0= ¥ PWM %
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17.4.17 PWM5CR1 #7748, Hulik Ox11C

Bit 7 6 5 | 4 3 2 1 0
Name | P5EN | P5POL | TMR5PS[2:0] TMR50N | TMRSIE | TMRSIF
Reset |0 0 0 0 0 0 0 0

Type RW RW RW RW RW RW RW RW

Bit Name Function

7 P5EN TMR5/PWM5 T {Ef

1 =TMR5 ¥y PWM/BUZZER =,
0 = TMR5 N5E i #3455

6 P5POL PWM5 % H4 b P e 73
1 = PWMS5 B 2L
0 = PWM5 i HL A %%

5:3 TMR5PS[2:0] PWM5 il 4343 bE 15 B A
TMR5PS[2:0]18 PWMS5 434l Lt
000 1:1
001 1:2
010 1:4
011 1:8
100 1:16
101 1:32
110 1:64
111 1:128

2 TMR50N SEIT 3% 3 [ RENL

1= {THEME3
0= RKHIEm 23

1 TMRS5IE SEIT 2% 3 T RE AL
1= i TMRS =4 bk
0 = 2% TMRS5 f= /5

0 TMRS5IF SES 2% 3 TR AL

1: P5INTS =1 i, TMR5 & 7 ILAD
P5INTS =0 i}, TMR5 K4 T i H

0: WA KB H BT
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17.4.18 TSCKDIV &fF4%, Hbk 0x11D

Bit 7 6 5 | 4 | 3 | 2 |1 I

Name | TMRS5 4945 25 f7 2

Reset |0 0 0 0 0 0 0 0

Type RW RW RW RW RW RW RW RW

Bit Name Function

7:0 T5CKDIV[7:0] TMRS B8 4% N Frscx/(TSCKDIV+1)
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187 E4 4

CM9OMO04X

CMOMO41 N B W ik fa e # i th, A% AT 73 0l 20k 32 k. 4 VREG_OE M 1 I} (& 47
#. MSCKCON.6), PA4 1 PC5 i F )4k (b8 i Thie, A il i gt .
At FEL DA R A e

Vour= Vrec*(VREGHB+1)/32
Vour= Vres *(VREGLB+1)/32

(4'x(18.1)
(4'x(18.2)

Hrp At 18.1 N Vreor (PA4) HL B, A 18.2 A Vreen (PC5) HIHLEHi i,
Vree HLE A LAE 2.4V, 3.6V. 4.8V. 5.3V diffj—F, H23f7asfs VREGM[L:0]ik#¢.

GPIO

VREGHB<4:0>

5

= o N

VREGM<1:0> | |
_______jfi___ A | |
|
2 —O0—+—»
v VREG N b o I : |X| PA4/Vrecp
|
VREG_OE Vonag;iz\e,gumor VREGLB<4:0> i i
3.6V | |
4.8V 5 | |
5.3V | |
!
> DIA | :
: —O—E—>|X| PC5/Vrecn
GPIO
5
3
2
18.1 A2 A fay ) 5 HAE [
18.1 EREHRHHEXTFFERLE
R Huht bit7 | bit6 bit5 bit4 bit3 | bit2 bitl bito | Ef{E
MSCKCON 0x01B | - VREG_OE T2CKSRC SLVREN - CKMAVG | CKCNTI | - 0000 0000
VCON1 0x108 - VREGM[1:0] VREGHBJ4:0] -000 0000
VCON2 0x109 - - ‘- VREGLB[4:0] ---0 0000
CM9MO04X
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18.1.1 VCONL1 774, Hbiik 0x108
Bit 7 6 5 4 | 3 | 2 |1 0
Name | - VREGM][1:0] VREGHBI[4:0]
Reset - 2’b0 5b0
Type - RW RW
Bit Name Function
7 - e, AES 1
i540)
6:5 VREGM][1:0] Fo 28 F R IR AT
LN FaE 28 K Vres
00 2.4V
01 3.6V
10 4.8V
11 5.3V
4:0 VREGHBI[4:0] 24 MSCKCON K] VREG_OE {7y 1 i, & PA4 #r i RN
Vour= Vrec*(VREGHB+1)/32

18.1.2 VCON2 758, ik 0x109

Bit 7 E E 4 E 2 1 E

Name | - VREGLB[4:0]

Reset - 5'b0

Type - RW

Bit Name Function

7:5 - e, AES 1
540

4:0 VREGLB[4:0] 2 MSCKCON 1) VREG_OE 1 4 1 i, &l PC5 il N
Vour= Vrec*(VREGLB+1)/32

CM9MO04X
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1938 B i) B S R 1
19.1 HRIRSH
BT B e -40~+85°C
T BT e e e e e i m40~+125C
el = S Vss-0.3V~Vss+6.0V
A NG R Vss-0.3V~Vpp+0.3V

19.2 AC &Rt

B S5 /ME Uit N AL | SRPRIRRTE
Fsvys (RGMTEMINZE) | — — 8 MHz | VCC=1.8V~2.7V,
TA = -40°C to
+85°C
— — 16 MHz | VCC=2.7V~5.5V,
TA = -40°C to
+85°C
— —_ 160 MHz | VCC>2.2V,
Typical
* WitZEE
19.3 ARESMRFHE(HFINTOSC)
HAZH R/ME SR PN AL | SR AIAETE
Ivdd TAEHLL Osc: 12 Osc: 17 — uA 1.6~5.5v 27C
Bgr: 6.1 Bgr: 9 tt  trim set
100000
I 3k P AR AN Y — <#49%)/100°C | — -40~+85 °C,
it 3.3v
I L Y P e AR A S 1.05%/V 2~55V,tt
FrRUEHR 7 AR — 15.99 — MHz | 3.3V, 27°C,
tt
J& Bl [i] — 2.2 10 us
JRHR — 0.8 2 nA Disable
CM9MO04X
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fosc&bgr
RAE T — +/-30% — Step
0.9375%

19.4 AERINIREF(LFINTOSC)

MARAIIR BN 25 A DA S, — P R IRSIIE N 32KHz, 55— M s N IRBIAI%E N 256KHZ.
PR OSCCON ZfEest ) LEFMOD f74%4], 0 A 32KHz =, 1 256KHz &,

HA S R/ME B =N} AL FAFI%TE

Ivdd TAEH R 0.4 1.1 1.4 uA 1.6~5.5V, tt

I ik 5 AR ANV — 2%/100°C | — -40 ~ 85 °C 2.5V

b FL YR L R AR T | — 1.5%/V — 2 ~5.5V @27°C
— 31 — KHz 2.5V, 25°C,TT, 32K

e g o mode
PR — 248 — KHz 2.5V,25°C,TT,256K
mode

) Bl 8] — 4.6 10 us 2.5V, 25°C, TT

JRHR — 0.15 1 nA disable

19.5 HHREEIREE(Bandgap)

BRI S S AR

B S5 /ME HLAY N} AL | RARIRTE

lvdd TAEFLIE 6.1 9 uA 1.6~5.5V, tt

W ik P AR ALY — 1.5%/100°C | — -40 ~ 85 °C

i HR PR S 1.2013 1.233 1.269 Y, Corner

PSRR — 70 — dB tt

Ja B [a] — 1.2 10 us tt

TRHR — 0.8 2 nA Disable

i HH R B FEL IR — — —_ No resistor

loading
CM9MO04X
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19.6 KEEZZLMIRESR(LDO)
R L K S B H N R
B35 /ME S PN AL | FHEE
— 1.65* — v VDD>1.7V
B P o 2 Z
— VDD — VDD<1.65V
* Wit s %A
19.7 {REBES{IHBHE(LVR)
B S5 B/ME i IEONEN BAL | AR
— 1.8 — Y
— 2.0 —
— 2.2 —
— 2.8 —
LVR delay — 125 161 us
B it AR Ak Y — 1.5%/100°C | — -40 ~ 85 °C
19.8 {HEESTMEEE(LVD)
A S B /ME i 7 SN AL | R RIARE
— 1.6 —
- 1.8 —
— 2.0 —
i — 2.4 —
LVD threshold 7] ¥ & 755 [ -8 \Y;
— 3.0 —
— 3.6 —
— 4.2 —
LVD delay — 129 161 us
19.9 LFHE{HHEEPOR)
| K | monM Yy Al | R |
CM9OMO04X
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Ivdd TAEH — 50* — nA 3.3V
i it AR A Y 1.4 1.64 1.75 -40~85°C, tt
* Wit SHHE
19.10 1/O PAD EE.2§
HA S /M 7Y T ONEN AL | FETE
VIL — 0.3*Vce — Vv
VIH — 0.7*Vce — Vv
ELEER — 19 — mA 5V, 25°C
VTHLIR — 25 — mA 5V, 25°C
— 130 — 5V
B AN kQ
— 230 — 3.3V
19.11 Comparator ELEIES R B
HASH BoME | g SN BT S AEI55TE
LPNG S T REENE 0 vdd 1.8~5.5V, -40°C~85°C
i N mF H £ (Offset) — +5 +10 mV il
FeE 4] L (CMRR) — 55 dB A -
iR (Hysteresis) — 0 mv AL
Wy N W jA] (Response | — 200 1000 nS IEH AR HG->E
Time) — 150 600 nS TE R A H >
19.12 10bit ADC H &
HASH BoME | A e RE <R v 15T
(L PNGEENE VSS — VREF \Y;
IR — — 10 A
HNESEHE 2 — 5.5 \Y;
2V HNESH 1.99 2 2.01 \Y;
VAHESH 2.99 3 3.01 \Y;
T 2R IR — +1 — dB VREF=5.12V
oy LR PER 2 — +1 — dB VREF=5.12V
A B0 E B TAD — 2 — us VREF>3.0V
0 I A — 11.5 — TAD
CM9OMO04X
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19.13 R E =S4 L B%
HA S5 moME | B PN : AL K AEIEE
— 2.4V — \Y VREGM=00,
VCC=3.3~5.5V
— 3.6 — \Y VREGM=01,
ol VCC=3.8~5.5V
— 4.8 — \Y VREGM=10,
VCC=5~5.5V
— 5.24 — \Y VREGM=11,
VCC=5.5V
PR — 200 — uA VCC=3.3~5.5V
19.14 4bit DAC BE3§ (LERF[BSEHERE)
HS S5 wAME | HLR YN =R VA KEIETE
FEXE A FE — VDD/16 — \% 1.8~5.5V ,
-40°C~85°C
L HG FE — — 1/2* | LSB A
BA7 B BH (unit resistor) | — 5000* — A
Fa e it 8] (Settle Time) — — 10 us 00000->11111
* RIS EE
19.15 B&ET{EHEFR (Ivoo)
HS S5 Be/MA LR RE AL | SRS
TR 1.382 1.393 1.402 mA 3.0V, 16MHz
0.938 1.01 1.02 mA | 3.0V, 8MHz
548 584 623 uA 3.0V, 4MHz
336 362 387 uA 3.0V, 2MHz
232 252 268 uA 3.0V, 1IMHz
41 45 46 uA 3.0V, 32KHz
491 504 505 uA 1.8V, 8MHz
371 399 403 uA 1.8V, 4MHz
232 247 255 uA 1.8V, 2MHz
CM9MO04X
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156 170 176 uA 1.8V, 1MHz
23.6 26 27 uA 1.8V, 32KHz
AR (WDT OND — 3 — uA 3.3V
RHRAE L (WDT OFF) 0.3 0.8 1.5 uA 3.3V, 27C
AR (LVR OND — 15 — uA 3.3V
AR (LVD OND — 15 — uA 3.3V

1. EAIREER 10 e TRMAEERX, 10 SHETB.

CM9IMO04X
pagel75
YT OB TR AR A A

E-mail:liuyang@chipmindmcu. com




chigmind

CM9OMO04X
20184 &EFIR
KR KA R 4R 2280, —IL 37 %184, UTR&HELSHHA.
9w % Uik B Y VA

BCRR, b Bit clear 0-> R(b) NONE
BSR R, b Bit set 1-> R(b) NONE
BTSCR, b Bit test, skip if O Skip if R(b)=0 NONE
BTSSR, b Bit test, skip if 1 Skip if R(b)=1 NONE
NOP No operation None NONE
CLRWDT Clear WDT 0->WDT IPF, ITF
SLEEP ENTER SLEEP MODE 0->WDT, STOP OSC /PF, ITF
STTMD Store W TO TMODE W-> TMODE! NONE
CTLIOR Control 10 directionreg | W-> IODIRr NONE
STR R(MOVWEF) Store W to reg W->R NONE
LDR R, d(MOVF) Loadregtod R->d Z
SWAPR R,d Swap halves reg [R(0-3)R(4-7)]->d NONE
INCRR,d Increment reg R+ 1->d Z
INCRSZ R, d Increment reg, skip if O R+ 1->d NONE
ADDWR R, d Add W and reg W+ R->d C,HC,Z
SUBWRR, d Sub W from reg R-W->d C, HC, Z

R+ /W+ 1->d
DECRR, d Decrement reg R-1->d Z
DECRSZR, d Decrement reg, skipif0 | R-1->d NONE
ANDWRR, d AND W and reg R& W->d Z
IORWR R, d Inclu.OR W and reg W| R->d z
XORWR R, d Exclu.OR W and reg WA R->d z
COMRR, d Complement reg /R->d 4

, R(n)-> R(n-1),

RRR R, d Rotate right reg C

C->R(7), R(0)-> C

R(n)-> R(n+1),
RLRR, d Rotate left reg C

C->R(0), R(7)->C
CLRW Clear working reg 0->W 4
CLRRR Clear reg 0->R z
CM9IMO04X
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RETI Return from interrupt Stack-> PC,1-> GIE NONE

RET Return from subroutine Stack-> PC NONE

LCALL N Long CALL subroutine N->PC, NONE
PC+1-> Stack

LJUMP N Long JUMP address N-> PC NONE

LDWI [(MOVLW) Load immediate to W ->W NONE

ANDWI | AND W and imm W& I->W z

IORWI | Inclu.OR W and imm W[ I->W 4

XORWI | Exclu.OR W and imm WA |I-> W Z

RETW | Return, place imm to W | Stack->PC, I->W NONE

ADDWI | Add imm to W W+I->W C,HC, z

SUBWI | Subtract W from imm I-W->W C,HC, z

AR 7 Bt ]

Field Description

R(F) SFR/GPR address

W Working register

b Bit address within the 8-bit register/ram

I/Imm(K) Immediate data

X Don'’t’ care, may be 0 or 1

d Destination select

0: store result in W

1: store result in register/ram

N Immediate program address

PC Program counter

TMODE SFR TMODE?

IODIRr SFR IODIR, rcan be A, B, C

C Carry bit

HC Half carry

4 Zero flag

IPF Power down flag

ITF Time out flag

HEE:

1. 7E 6003 R E, TMODE #7521 OPTION, EJ STTMD 84 K#RERIE W 73
OPTION;

CM9IMO04X
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218G EEER

A H A SOP8. SOP14., SOP16 #3455, EfhHER~EE T

SOP-8 ##& R~k
D \
e Tnamll
naam "~
|

D )

, )/
|| |

T 7
| ]

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 1.350 1.750 0.053 0.069
CMAM04X
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Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244

e 1.270 (BSC) 0.050 (BSC)
0.400 1.270 0.016 0.050

0° 8° 0° 8°
SOP-14 & R~F ik
L

CAEAARA

—rr—t

] —
__ . 1Ty
INDEX & TOP E-MARK- ___
31.00:0.10 DEP,8.2:0.10
/ \
| \
E Ef \ + ;
AN /A @2.0+0,1 BTM E-MARK]|
~ DEPO.1#0.05
i 1
1]
|
o] o]
r.ﬁS
MiN '
I |
KIREH 1
A1—1
CMAM04X
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Dimensions In Millimeters Dimensions In Inches
Symbol : -

Min Max Min Max
A - 1.700 - 0.066
Al 0.100 0.200 0.004 0.008
A2 1.400 1.500 0.054 0.059
A3 0.620 0.680 0.024 0.027
b 0.370 0.420 0.014 0.016
D 8.710 8.910 0.340 0.347
E 5.900 6.100 0.230 0.238
El 3.800 3.950 0.148 0.154

1.270(BSC) 0.050(BSC)
0500 |  0.700 0020 | 0027

L1 0.250(BSC) 0.010(BSC)

SOP-16 & R ~F U

CM9IMO04X
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HEHHHFJ .

L2— |-

!

B
/o

@HH’HHHH S

~l o {@[025@)]

®2.040.05 DEP 0.1+0.03/-0. 05

\—IAB

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A - 1.700 - 0.066
Al 0.100 0.200 0.039 0.008
A2 1.420 1.480 0.554 0.058
A3 0.620 0.680 0.242 0.027
D 9.960 10.160 3.884 0.396
E 5.900 6.100 2.301 0.238
El 3.870 3.930 1.509 0.153
b 0.370 0.430 0.144 0.017
1.240 1.300 0.484 0.051
0.500 0.700 0.195 0.027
L1 1.050(REF) 0.041(REF)
L2 0.250(BSC) 0.010(BSC)
CM9IMO04X
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B3% 1,

SRR B

H i A S
2016-5-25 | 1.00 W
2016-7-14 | 1.01 TR HLR R A
2016-7-28 | 1.02 BN 22 G IR e A3 26 0} I 1) P 518
Fsys=8MHz: 1.8V~2.7V:
Fsys=16MHz: 2.7V~5.5V
2016-11-15 | 1.03 NN EEPROM MM EAERIZE 11 35, ¥shn PCO 1ERAME S %
N
2017-1-11 | 1.04 BE T SRS
2017-2-8 1.05 Wh0 “AC ZZHiRFIE” 2 19 75
FHE 3.3
TR 9 T, PWM FEHIEA, AV IR
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B 2, WA

M CM8MO041 (6002) #4HE] CMIMO4L 5 ik LA N4k

1. FArasHhhEAE

SFR N | CM8M041(6002) CM9MO041(6003)
PIR2 - oD

PIE2 - 9D

2. SFR %A tbEs

ik N | CM8M041(6002) CM9MO041(6003)
0x0D - PIR2

0xO0E - TMR1L

OXOF - TMR1H

0x10 - T1CON

0x13 - CCPRI1L

0x14 - CCPR1H

0x15 - CCP1CON

0x16 - PWM1CON
0x17 - EECPAS

Ox1E - ADRESH

Ox1F - ADCONO

0x88 - WPUC

0x89 - WPD

0x8D - PIE2

0x90 - PWM1AUX
0x91 - ANSEL
0x100~0x17F - FrE—A SFR bank

3. Status ZFf7esAtl

Status N | CM8M041(6002) CM9MO041(6003)

bit7 - FSR_B8, FSR Ziff#%3 8 fii, 5 FSR 4k
AL —A~ 9 AL AEAY, (RS UL, 1

J, INDF H1 FSR 247 88—

bit6:5 bité Af#/H, bit5 y PAGE | PAGE[1:0], Register Bank Select bit
fir 00 = BankO0 (0x00~ Ox7F)
1 =Bank 1 (0x80 ~ OxFF) 01 = Bank 1 (0x80~ OxFF)
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0 = Bank 0 (Ox00 ~ Ox7F) 1x = Bank2 (0x100~ Ox17F)

4. PORTAS5/TRISA5/WPUAS5, PORTC[7:6])/TRISC[7:6]
SFR N CM8MO041(6002) CM9MO041(6003)
PORTA[5] RSEI PAS 3t [ 54
RAHANIfe 24 MCLRE & 0 if, PA5 A GPIO
TRISA[5] KREZHL, w21 PAS it 1177 ] 2 il i
4 MCLRE 4y O I}, il PAB %t AL
i
WPUA[5] RELHL, 20 PASYE A NI AL A B 7
PORTC[7:6] PORTCT7/6 (1% 75 17 4% -
TRISCI7:6] PORTCT7/6 [ N th i hl 57 | -
WPUCI5:0] - PORTC i A b 445 il
WPD[4:1] - PORTA[4], PORTC[3: 1]/ T4
175 il
5. YwfL%¥E EEPROM 1%
CM8M041(6002) CM9M041(6003)
A. 147 WREN3/WREN2/WREN1 £## 1; | A. I EEADR 5 A\ H brhiiik;
B. 4% EEADR 5 A Hprihhik; B. 1 EEDAT 5\ Hr¥¥E:
C. 1% EEDAT 5 A H#br¥dE; C. 47 WREN3/WREN2/WREN1 4 #%& 1;
D. 447 WR & 1 (EECON2.0, It)i WR &4 | D. #Z WR & 1 (EECON2.0, )5 WR &4k
FFEDs ESAR
E. SiEARNA WRENS/2/L HIfE, B4 | E. SN WRENS/2/1 HI{H, 75 N4
E2 1o 2 gloe
F. S5 K8E 2ms a9 HEEM, WR H3) | F. BJEKE GIE, {fRer i
7% 0, WREN3. WREN2. WREN1i%0; | G. ZEKMt 2ms Z 5w Hsh5E8, WR HE)
G. WIRMBFRGFE, ERIPE A~F BT 7% 0, WREN3. WREN2. WRENL1 i& 0;
H. R KRR, EEPE A~F I,
Eﬁ:
° PA_EPERI D, E BB NR L I 5%
B RBTR, TREEIT, BRmERIE
A&Esh, Hd WREN3. WREN2 #l
WREN1 LA RFE—%1#E4E 1,
AICLA BSR #8443 X &ALE 1;
o iR D. E S HBEFIIT, ERREIT
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FE—AL¥E 0;

CM9MO04X

—RGEHRSME, UM D E ZBTIMA—
3, # WREN3. WREN2 5# WREN1

6. UCFG1 Zifise

CM8M041(6002) CM9MO041(6003)
Configl #7488 Configl #1728
i B4 L B
Bit[7] Bit[7] CSUMENB
7. PCON {784k
CM8M041(6002) CM9M041(6003)
i 2 FK 7 B4
Bit[7] Bit[7] VREF_OE
Bit[6:4] Bit[6:4] LVDL
Bit[3] Bit[3] LVDW
Bit[2] Bit[2]
Bit[1] /POR Bit[1] /POR
Bit[0] /BOR Bit[0] /BOR
8. LVREN<1:0>74%1f
CM8MO041(6002) CM9MO041(6003)
LVREN[1:0] (I NE =R VA2 LVREN[1:0] IR R R A7
00: fHRe(HEE AL 00: fHRE(KH RSB AL
HoeE: 2bEHRE 01 : LVR
XA MSCKCON i}
SLVREN #k5E
10: MCU 1E % # e
JFE LVR, BEARRI
¢ M OLVR, R
SLVREN {7 £ 3%
11: FEEKrm RS
CM9MO04X
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9. MSCKCON %51k
CM8MO041(6002) CM9MO041(6003)
75 | - REAL, FREE 1 7 -
4 | SLVREN | ¥4 LVR ffEgefs 6 | VREG_OE | f& )& %34 H i #g
1 = 4 UCFG1<1:0> 00 1= 4TI N EdR, PA4
i, #TJF LVR A1 PC5 %y tH £ He 25 HL
0 = £t UCFG1<1:0>%H 0 = PA4 A1 PC5 A% 10
falf, 251k LVR 5 | T2CKSRC | TIMER2 It 4l %
- RELL, FRES 1 0 = TIMER2 I 55y R 4;
CKMAVG | I 4 il &2 45 i o S8 1) IR} e
TEESER R 1 = TIMER2 IR A 4 &6
1= $H A (B3 32MHz
WEIH R0 4 O 4 | SLVREN | #fH4iH] LVR fligefr, =4
0= XHPIER UCFG1<1:0>Jy 01 i :
1 CKCNTI | Clock Count Init -3 GE bR 1= 47JF LVR
o) 1 - ] 0= Z:1ELVR
1 = fd e BRI B 18 I 4 UCFG1<1:.0>4 N 01
o JE] 44 B, A TG SEBR R L
0 = PR Bhml & 18 i) fREHL, RS 1
B 5 IR CKMAVG | {FLbs il &5 1 i) S i) 440 11
A X — RN R e e 2 IR R
SEJEES 1= TP (HE)
0o |- fRE6L, FRES 1 WEIE RN 4 70
0= KPR
1 | CKCNTI Clock Count Init -{#i GE P
4 00 2 ] 34
1 = fHEE R o) & 12 i
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B 3]
0 = KPR BRI Bl & 18
B 3]
He B AENEEE R
ZHENAE

0 |- REAL, AEEF 1

* Information furnished is believed to be accurate and reliable. However, CHIPMIND,
Incorporated (BVI) assumes no responsibility for the consequences of use of such information or
for any infringement of patents of other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent rights of CHIPMIND, Incorporated
(BVI). Specifications mentioned in this publication are subject to change without notice. This
publication supersedes and replaces all information previously supplied. CHIPMIND,
Incorporated (BVI) products are not authorized for use as critical components in life support
devices or systems without express written approval of CHIPMIND, Incorporated (BVI). The
CHIPMIND logo is a registered trademark of CHIPMIND, Incorporated (BVI). All other names are
the property of their respective own.
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