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1  

1.1  

Â 8ᵝ CPUῤ  

Õ פ ̆8 ᴆ  

Õ CPUҹ ̆ /ᵞ ӊ ℗  

Õ Ҋ FCPU ҹ 4/8/16/32/64№ ̆ ᵞ Ҋ FCPU ҹ 2№  

Â Ữ  

Õ 2K×16 ᵝ OTP Ữ ̆ Ữ ῤ  

Õ 128 SRAM Ữ ̆ ȁ  

Â 2 ῍ 16ҩ I/O 

Õ P0̂ P00~P07̃̆P1̂ P10~P17̃  

Õ P04ҹ ῀/ ₮ ̆ ҹ ᵝ RST ῀̆ ҹ VPP ῀ 

Õ ῤ ҉ Ҋ ̆ ᶏ  

Õ P17҉ P16Ҋ ᵝ∆ ̆ ᵝ ∆  

Õ P0 Ҭ ⱳ ̆ ᶏ  

Õ P00-P01ȁP03-P02ӊ ῤ NMOS ̆ ᵝ └ῒ῏ /  

Â  

Õ ῤ RC ̂32MHz̃̆ ᵬ  

Õ ῤ ᵞ RC ̂32KHz̃ ̆ ᵬ ᵞ  

Â ᵬ  

Õ ̔CPU Ҋ ̆ᵞ ᵬ 

Õ ᵞ ̔CPU ᵞ Ҋ ̆ Ả ᵬ 

Õ HOLD1 ̔CPUẢ ̆ ᵬ 

Õ HOLD2 ̔CPUẢ ̆ Ả ᵬ̆ᵞ ᵬ 

Õ ᴡ ̔CPUẢ ̆ Ả ᵬ 

Â ῤ ̂WDT̃ 

Õ ₮ ̔16ms/64ms/256ms/1024ms 

Õ ᵬ ̔ ȁ ῏ ȁᵞⱳ Ҋ῏  

Â 3ҩ  

Õ 16ᵝ T0̆ ⱳ ̆ ԍ  

Õ 8ᵝ T1̆ ȁ1 ԑ ғ 8+3 PWM 

Õ 8ᵝ T2̆ 2 ῍ PWM 

Â 1ҩ RC PFRC 

Õ ᵝ∆ ṿ̔32MHz 

Õ ̔̂ 32MHz -10%̃ ~̂32MHz +4%̃ ץ̂ ҹ‰̃ 

Õ ₮ FPFRC ᵬ  

Â 1ҩ 12ᵝ ADC 

Õ 12 ̔AN0~AN11̕ 4 ῤ ̔GNDȁVDD/4ȁEVN0/4ȁEVN1/4 

Õ ̔VDDȁῤ V IR̂2V/3V/4V ȁ̃ VER̂VERI ῀  ̃

Õ ADC ̔FHIRC 32/64/128/256№  

Õ ‰ 
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Â 1ҩ TKM 

Õ 8 ῀̂TKN0~TKN7̃ 

Â Ҭ  

Õ Ҭ ̂INT0~INT1̃̆ Ҭ ̂P00~P07̃  

Õ Ҭ ̂T0~T2̃̆ TKM Ҭ  

Õ ADCҬ ̆LVD Ҭ  

Â ᵞ ᵝ LVR̔1.8V/2.0V/2.4V/2.7V/3.2V 

Â ᵞ LVD̔2.0V/2.2V/2.4V/2.6V/2.8V/3.2V/3.6V/4.0V 

Â ᵬ  

Õ VLVR27 ~ 5.5V @ Fcpu = 0~8MHz 

Õ VLVR20 ~ 5.5V @ Fcpu = 0~4MHz 

Õ VLVR18 ~ 5.5V @ Fcpu = 0~500KHz 

Â ̔SOP20/SOP16/SOP14/QFN20 

 

 

 

1.2  

Ғᵜᵃ  ṁ Ẻẩ ᶴ↕ 

MC32P8141A0 M  SOP20  

MC32P8141A0K  SOP16  

MC32P8141A0J  SOP14  

MC32P8141A0ZQ  QFN20  

 

 

 

1.3  

MC32P8141A0 M  

M
C
3
2
P
8
1
4
1

A
0
M

1

SOP20

2

3

4

5

6

7

8

9

10

20

19

18

17

16

15

14

13

12

11

VDD

AN0/ FPWM1/ P17

[ SCK] / NMOS0D/ AN8/ P00

NMOS0S/ AN9/ P01

NMOS1S/ AN10/ P02

[ SDI ] / NMOS1D/ AN11/ P03

[ VPP] / RST/ EVN0/ P04

TKN7/ EVN1/ P05

P06

GND

P16/ PWM1/ AN1/ TKN0

P15/ PWM2A/ AN2/ TKN1/ [ SDO]

P14/ PWM2B/ AN3/ TKN2

P13/ AN4/ TKN3

P12/ AN5/ VERI / TKN4

P11/ I NT1/ TC1/ AN6/ TKN5

P10/ I NT0/ TC0/ AN7/ TKN6

P07

NC NC
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MC32P8141A0 ZQ 

2

3

4

1

5

MC32P8141
A0ZQ

QFN20

V
D

D

14

13

12

15

21

6 7 8 9 1
0

11

1
9

1
8

1
7

2
0

1
6

21( bot t om pad) :

NC

AN0/ FPWM1/ P17

[ SCK] / NMOS0D/ AN8/ P00

NMOS0S/ AN9/ P01

NMOS1S/ AN10/ P02

[ SDI ] / NMOS1D/ AN11/ P03

P13/ AN4/ TKN3

P12/ AN5/ VERI / TKN4

P11/ I NT1/ TC1/ AN6/ TKN5

P10/ I NT0/ TC0/ AN7/ TKN6

NC

G
N

D

P
1

6
/

P
W

M
1

/
A

N
1

/
T

K
N

0

P
1

5
/

P
W

M
2

A
/

A
N

2
/

T
K

N
1

/
[

S
D

O
]

P
1

4
/

P
W

M
2

B
/

A
N

3
/

T
K

N
2

[
V

P
P

]
/

R
S

T
/

E
V

N
0

/
P

0
4

T
K

N
7

/
E

V
N

1
/

P
0

5

P
0

6

P
0

7

N
C

 

 

 

MC32P8141A0 K 

M
C
3
2
P
8
1
4
1

A
0
K

SOP16

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

VDD

AN0/ FPWM1/ P17

[ SCK] / NMOS0D/ AN8/ P00

NMOS0S/ AN9/ P01

NMOS1S/ AN10/ P02

[ SDI ] / NMOS1D/ AN11/ P03

[ VPP] / RST/ EVN0/ P04

TKN7/ EVN1/ P05

GND

P16/ PWM1/ AN1/ TKN0

P15/ PWM2A/ AN2/ TKN1/ [ SDO]

P14/ PWM2B/ AN3/ TKN2

P13/ AN4/ TKN3

P12/ AN5/ VERI / TKN4

P11/ I NT1/ TC1/ AN6/ TKN5

P10/ I NT0/ TC0/ AN7/ TKN6
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MC32P8141A0 J 

M
C
3
2
P
8
1
4
1

A
0
J

SOP14

1

2

3

4

5

6

7 8

14

13

12

11

10

9

VDD

AN0/ FPWM1/ P17

[ SCK] / NMOS0D/ AN8/ P00

NMOS0S/ AN9/ P01

NMOS1S/ AN10/ P02

[ SDI ] / NMOS1D/ AN11/ P03

[ VPP] / RST/ EVN0/ P04 P05/ EVN1/ TKN7

GND

P16/ PWM1/ AN1/ TKN0

P15/ PWM2A/ AN2/ TKN1/ [ SDO]

P14/ PWM2B/ AN3/ TKN2

P11/ I NT1/ TC1/ AN6/ TKN5

P10/ I NT0/ TC0/ AN7/ TKN6

 

 

 

 

1.4  

ᴬᵃ  ᶙ ה ᾭ 

VDD P ּכ◊ 

GND P ᶊ 

P0ε P04ζιP1 D GPIOεὸὦ ֧ζιԓ і/їἾ 

P04 D GPIOεẦ◖ ֧ζιԓ і/їἾ 

INT0~INT1  DI ᶹ ѧᾸ Ԅ 

TC0~TC1 DI ḧῊᵸ T0~T1 ￼ᶹ ᾭ Ԅ 

PWM1ιFPWM1 DO ḧῊᵸ T1￼ PWM ᴣԎҊ ֧ 

PWM2A~PWM2B  DO ḧῊᵸ T2￼ 2 PWM ֧ 

AN0~AN11  AI ADC₩Ὁ Ԅ  

EVN0~EVN1  AI ADCԓ 1/4 ֫ᴙ Ԅ  

VERI AI ADCᶹ ᴠ ᴙכּ Ԅ 

NMOS0SιNMOS0D  P ԓ NMOS0 ◊‖/◖‖ ᴭ 

NMOS1SιNMOS1D  P ԓ NMOS1 ◊‖/◖‖ ᴭ 

TKN0~TKN7  AI ᾑὟ Ԅ  

RST DI ᶹ ᶶӈ Ԅ 

SCKιSDIιSDO D Ὴ /ᾭὯ Ԅ/ᾭὯ ֧ὶᴭ 

VPP P ᴙ Ԅ 

 

↕σP-⸗╟τD-ᾎḓ ԃ ֦εDI -ᾎḓ ԃεDO-ᾎḓ ֦τA-⁴Ἠ ԃ ֦εAI -⁴Ἠ ԃεAO-⁴Ἠ ֦  
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2  

2.1  

ᴟᾎ ᴹ ө ᴄӇ 

ᴙ VDD -0.3~6.0כּ◊כּ  V 

Ԅּכᴙ Vin  -0.3~VDD+0.3  V 

ṪӐ□ẙ Ta -40~85  ɫ 

Ӵḕ□ẙ Tstg -65~150  ɫ 

╙Ԅ VDD ῳᶽּכ╙ IVDDmax  60 mA  

╙֧ GND ῳᶽּכ╙ IGNDmax  60 mA  

╙ NMOS ῳᶽּכ╙ INMOSmax  150 mA  

↕σ ○ṩӏῪҬ ῴ өεְṃ ở₰ѯ ὄᶏτ ○ ᾩ ṩӏᶇῴ ῪҬіεְҹẼᵟԍᴴ  

 

 

 

2.2  

VDD=5V̆T=25  

◕  ᴹ ᴬ ῪҬ ῏Ṇ ԏᶙ ῏ᶼ ᴄӇ 

ṪӐּכᴙ VDD VDD 

Fcpu=8MHz@F HIRC/4  VLVR27  5.5 

V 

Fcpu=4MHz@F HIRC/8  VLVR20  5.5 

Fcpu=2MHz@F HIRC/16  VLVR20  5.5 

Fcpu=1MHz@F HIRC/32  VLVR20  5.5 

Fcpu=500KHz@F HIRC/64  VLVR18  5.5 

Fcpu=16KHz@F LIRC/2  VLVR18  5.5 

Ԅ◖ּכ╙ Ileak  Ἅῶ Ԅ  VDD=5V  -1  1 uA 

Ԅ Ẉ Vihכּ  Ἅῶ Ԅ  
SMTVS  0.8VDD   V 

SMTVS  2.0   V 

ԄӉּכẈ Vil  Ἅῶ Ԅ  
SMTVS    0.2VDD V 

SMTVS    0.8 V 

֧Ἶּכ╙ Ioh  ὸὦ ֧  Voh=VDD -0.6V  20  mA  

֧ Iol ╙כּ  Ἅῶ ֧  Vol=0.6V   30  mA  

ԓ NMOS

╙Ӫ 
Inmos  

P00-P01ѳ  

P03-P02ѳ  
VDD=5V, ᴙ 0.2V 100   mA  

ԓ NMOS

ᴙכּ  
Vnmos  

P00-P01ѳ  

P03-P02ѳ  
VDD=5V, ּכ╙ 100mA    0.2 V 

іἾּכ  
Rpu1 P1,P0( P04) VDD=5V, Vin=0  -25% 16 +25%  Kɲ 

Rpu2 P04 VDD=5V, Vin=0   75  Kɲ 

їἾּכ  Rpd1  
P1, P0(

P00,P03,P04) 
Vin=VDD=5V  -25% 16 +25%  Kɲ 
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Rpd2  P04 Vin=VDD=5V   75  Kɲ 

Rpd3  P00, P03 
Vin=VDD=5V, P00PDR/P03PDR=0  -25% 16 +25%  Kɲ 

Vin=VDD=5V, P00PDR/P03PDR=1   850  Kɲ 

₩Ẫו  Irun  VDD 

Fcpu=8MHz@HIRC   3.5  mA  

Fcpu=4MHz@HIRC   2.2  mA  

Fcpu=2MHz@HIRC   1.5  mA  

Fcpu=1MHz@HIRC   1.2  mA  

Fcpu=500KHz@HIRC   1.0  mA  

Fcpu=32KHz/2@LIRC   9  uA 

HOLD1 ו  Ihold1  VDD CPUӯ, HIRC/LIRCẦ  800  uA 

HOLD2 ו  Ihold2  VDD CPUӯ, HIRCԋ, LIRCẦ  2.5  uA 

Ҷ ₩Ẫו  Istop  VDD 

Ҷ ₩Ẫ, WDT/LVR ԋ  0.2 1 uA 

Ҷ ₩Ẫ, WDT Ầ, LVRԋ  2.5 5 uA 

Ҷ ₩Ẫ, WDT ԋ, LVRẦ  10 20 uA 

Ӊᴙ₅╜ּכᴙ VLVD VDD  -10%  +1 0% V 

Ӊᴙᶶӈּכᴙ VLVR VDD LVRVS  -5%  +5%  V 

LVD/LVR 

ᵻ◐ּכᴙ 
 VDD   6% 12%  

↕σῪҬ ѦεΊ↕ᾭ⁴ᶑ Ԋ εᾢԊ ᴬ◦ Ѭ ֦ᾢ ԃỡấ╩ ֦ ְ ᴬ⸗ᴘѬ VDD/GND  

 

 

 

2.3  

◕  ᴹ ῪҬ ῏Ṇ ԏᶙ ῏ᶼ ᴄӇ 

HIRC ꞌ FHIRC 

VDD=5V, T=25 ɫ -1.5% 

32 

+1.5%  

MHz  VDD=2. 2V~5.5V, T= -20ɫ~70ɫ -3% +3%  

VDD=2. 2V~5.5V, T= -40ɫ~85ɫ -5% +5%  

LIRC ꞌ FLIRC VDD=5V, T=25 ɫ -50% 32 +50%  KHz 

 

 

 

2.4 PFRC  

◕  ᴹ ῪҬ ῏Ṇ ԏᶙ ῏ᶼ ᴄӇ 

PFRC ꞌ FPFRC 

VDD=5V, T=25 ɫ -1.5% 

32 

+1.5%  

MHz  VDD=2.2V~5.5V, T= -20ɫ~70ɫ -3% +3%  

VDD=2.2V~5.5V, T= -40ɫ~85ɫ -5% +5%  
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2.5 ADC  

VDD=5V̆T=25  

◕  ᴹ ῪҬ ῏Ṇ ԏᶙ ῏ᶼ ᴄӇ 

ADCῶᾦṪӐּכᴙ VADC T=-40ɫ~85ɫ 2.5  5.5 V 

֫ ớ Ṯ INL VREF=VDD, F ADC=1MHz, Tcon=27us    °4 LSB 

ỉ֫ ớ Ṯ DNL VREF=VDD, F ADC=1MHz, Tcon=27us    °2 LSB 

♇ӭ Ṯ EZ VREF=VDD, F ADC=1MHz, Tcon=27us    °4 LSB 

ᶭ Ṯ ET VREF=VDD, F ADC=1MHz, Tcon=27us    °4 LSB 

ὭῊ  FADC VDD=5V    1 MHz  

ὭῊ  Tcon  14  27 1/FADC 

ADC Ԅּכᴙ VAIN   GND  VREF V 

ADC Ԅ ἰ RAIN   2   Mɲ 

ADC Ԅּכ╙ IAIN     2 uA 

ADCטỗּכ╙ IADD  VDD=5V, AD Ὥѧ  1 3 mA  

ADC ỗּכ╙ IADS VDD=5V, ADC ԋ   0.1 1 uA 

₩Ὁӡᴺ◊ὸ ἰ ZAIN     10 Kɲ 

ԓ 1/4 ֫ᴙּכ ỞӪ REVI Vin=VDD=2.5V~5.5V  32 48 64 Kɲ 

כּ ֫ᴙ⅝Ӫ   -1% 1/4  +1%  VEVI 

ADCᴠ  ᴙ VREFכּ

Ὅ VDD  VDD  

V 

Ὅԓ ᴠ ᴙכּ VIR, T=25ɫ -1.5% 

2/3/4  

+1.5%  

Ὅԓ ᴠ ᴙכּ VIR, T=-20ɫ~70ɫ -3% +3%  

Ὅԓ ᴠ ᴙכּ VIR, T=-40ɫ~85ɫ -5% +5%  

Ὅᶹ ᴠ ᴙכּ VER 2  VDD 

VIRῶᾦṪӐּכᴙ VVIR Ὅԓ ᴠ ᴙכּ VIR VIR+0.5   VDD V 
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3 CPU  

3.1  

פ ҹ פ Ȃ ῒᵩ̆פ פ ҹ ̆פ ҹ 1ҩ

פ ̕ פ ҹ ̆פ פ 1ҩ Ữ Ȃ 

 

ἷҦ₲  

ט  ᾭ ὺӏ ᵔῙ ẘ  ỏ 

ADDAR  R Rᵙ ACC ιז ‛ḕԄ ACC R+ACCʐACC 1 1 C,DC,Z 

ADDRA  R Rᵙ ACC ιז ‛ḕԄ R R+ACCʐR 1 1 C,DC,Z 

ADCAR  R Rᵙ ACC εṾז C‰Ốζι ‛ḕԄ ACC R+ACC+CʐACC 1 1 C,DC,Z 

ADCRA  R Rᵙ ACC εṾז C‰Ốζι ‛ḕԄ R R+ACC+CʐR 1 1 C,DC,Z 

RSUBAR R Rᵙ ACC ֟ι ‛ḕԄ ACC R-ACCʐACC 1 1 C,DC,Z 

RSUBRA R Rᵙ ACC ֟ι ‛ḕԄ R R-ACCʐR 1 1 C,DC,Z 

RSBCAR R Rᵙ ACC ֟εṾ C‰Ốζι ‛ḕԄ ACC R-ACC-/CʐACC 1 1 C,DC,Z 

RSBCRA R Rᵙ ACC ֟εṾ C‰Ốζι ‛ḕԄ R R-ACC-/CʐR 1 1 C,DC,Z 

ASUBAR R ACCᵙ R ֟ι ‛ḕԄ ACC ACC-RʐACC 1 1 C,DC,Z 

ASUBRA R ACCᵙ R ֟ι ‛ḕԄ R ACC-RʐR 1 1 C,DC,Z 

ASBCAR R ACCᵙ R ֟εṾ C‰Ốζι ‛ḕԄ ACC ACC-R-/CʐACC 1 1 C,DC,Z 

ASBCRA R ACCᵙ R ֟εṾ C‰Ốζι ‛ḕԄ R ACC-R-/CʐR 1 1 C,DC,Z 

ANDAR  R Rᵙ ACCљᾛӐι ‛ḕԄ ACC R and ACCʐACC 1 1 Z 

ANDRA  R Rᵙ ACCљᾛӐι ‛ḕԄ R R and ACCʐR 1 1 Z 

ORAR   R Rᵙ ACCἆᾛӐι ‛ḕԄ ACC R or ACCʐACC 1 1 Z 

ORRA   R Rᵙ ACCἆᾛӐι ‛ḕԄ R R or ACCʐR 1 1 Z 

XORAR  R Rᵙ ACCầἆᾛӐι ‛ḕԄ ACC R xor ACCʐACC 1 1 Z 

XORRA  R Rᵙ ACCầἆᾛӐι ‛ḕԄ R R xor ACCʐR 1 1 Z 

COMAR  R Ḿ Rᴨᴦι ‛ḕԄ ACC RᴨᴦʐACC 1 1 Z 

COMR   R Ḿ Rᴨᴦι ‛ḕԄ R RᴨᴦʐR 1 1 Z 

RLA ACCỈעṫ εṾ C‰Ốζ 

ACC[7]ʐC 

ACC[6:0]ʐACC[7:1] 

CʐACC[0] 

1 1 C 

RLAR   R RỈעṫ εṾ C‰Ốζι ‛ḕԄ ACC 

R[7]ʐC 

R[6:0]ʐACC[7:1] 

CʐACC[0] 

1 1 C 

RLR    R  RỈעṫ εṾ C‰Ốζι ‛ḕԄ R 

R[7]ʐC 

R[6:0]ʐR[7:1] 

CʐR[0] 

1 1 C 

RRA ACCỈעᴸ εṾ C‰Ốζ 

CʐACC[7] 

ACC[7:1]ʐACC[6:0] 

ACC[0]ʐC 

1 1 C 
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RRAR   R RỈעᴸ εṾ C‰Ốζι ‛ḕԄ ACC 

R[0]ʐC 

R[7:1]ʐACC[6:0] 

CʐACC[7] 

1 1 C 

RRR    R RỈעᴸ εṾ C‰Ốζι ‛ḕԄ R 

R[0]ʐC 

R[7:1]ʐR[6:0] 

CʐR[7] 

1 1 C 

SWAPAR R ҐὭ R￼ ӉᴁḔ ι ‛ḕԄ ACC 
R[7:4]ʐACC[3:0] 

R[3:0]ʐACC[7:4] 
1 1 -  

SWAPR  R ҐὭ R￼ ӉᴁḔ ι ‛ḕԄ R 
R[7:4]ʐR[3:0] 

R[3:0]ʐR[7:4] 
1 1 -  

MOVRA  R Ṅ ACCḕԄ R ACCʐR 1 1 -  

MOVAR  R Ṅ RḕԄ ACC RʐACC 1 1 Z 

MOVR   R Ṅ RḕԄ R RʐR 1 1 Z 

CLRA ▐ ACC 0ʐACC 1 1 Z 

CLRR   R ▐ R 0ʐR 1 1 Z 

INCA ACC ז 1 ACC+1ʐACC 1 1 -  

INCR   R R ז 1 R+1ʐR 1 1 Z 

INCAR  R Rז 1ι ‛ḕԄ ACC R+1ʐACC 1 1 Z 

DECA ACC ֟ 1 ACC-1ʐACC 1 1 -  

DECR   R R ֟ 1 R-1ʐR 1 1 Z 

DECAR  R R֟ 1ι ‛ḕԄ ACC R-1ʐACC 1 1 Z 

JZA ACC ז 1ψ ‛ѭ 0ֱ ї Ὕҧ ACC+1ʐACCψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

JZR    R  R ז 1ψ ‛ѭ 0ֱ ї Ὕҧ R+1ʐRψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

JZAR   R Rז 1ι ‛ḕԄ ACCψ ‛ѭ 0ֱ ї Ὕҧ R+1ʐACCψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

DJZA ACC ֟ 1ψ ‛ѭ 0ֱ ї Ὕҧ ACC-1ʐACCψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

DJZR   R R ֟ 1ψ ‛ѭ 0ֱ ї Ὕҧ R-1ʐRψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

DJZAR  R R֟ 1ι ‛ḕԄ ACCψ ‛ѭ 0ֱ ї Ὕҧ R-1ʐACCψ ‛ѭ 0ֱ PC+2ʐPC 1/2  1 -  

BCLR   R,b Ṅ R￼ b ӈ▐ 0 0ʐR[b]  1 1 -  

BSET   R,b Ṅ R￼ b ӈ 1 1ʐR[b]  1 1 -  

JBCLR  R,b R￼ b ӈѭ 0ιֱ ї Ὕҧ R[b]=0 ιֱ PC+2ʐPC 1/2  1 -  

JBSET  R,b R￼ b ӈѭ 1ιֱ ї Ὕҧ R[b]=1 ιֱ PC+2ʐPC 1/2  1 -  

ADDAI  K Kᵙ ACC ιז ‛ḕԄ ACC K+ACCʐACC 1 1 C,DC,Z 

ADCAI  K Kᵙ ACC εṾז C‰Ốζι ‛ḕԄ ACC K+ACC+CʐACC 1 1 C,DC,Z 

ISUBAI K Kᵙ ACC ֟ι ‛ḕԄ ACC K-ACCʐACC 1 1 C,DC,Z 

ISBCAI K Kᵙ ACC ֟εṾ C‰Ốζι ‛ḕԄ ACC K-ACC-/CʐACC 1 1 C,DC,Z 

ASUBAI K ACCᵙ K ֟ι ‛ḕԄ ACC ACC-KʐACC 1 1 C,DC,Z 

ASBCAI K ACCᵙ K ֟εṾ C‰Ốζι ‛ḕԄ ACC ACC-K-/CʐACC 1 1 C,DC,Z 

ANDAI  K Kᵙ ACCљᾛӐι ‛ḕԄ ACC K and ACCʐACC 1 1 Z 

ORAI   K Kᵙ ACCἆᾛӐι ‛ḕԄ ACC K or ACCʐACC 1 1 Z 

XORAI  K Kᵙ ACCầἆᾛӐι ‛ḕԄ ACC K xor ACCʐACC 1 1 Z 

MOVAI  K Ṅ KḕԄ ACC KʐACC 1 1 -  

CALL   K Ḓ ẑ  זּ
PC+1ʐTOS 

KʐPC[12:0] 
2 1 -  
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GOTO   K ῂҭ  KʐPC[12:0] 2 1 -  

RETURN ҡḒ ẑ ᵻ TOSʐPC 2 1 -  

RETAI  K ҡḒ ẑ ᵻιẊṄ KḕԄ ACC 
TOSʐPC 

KʐACC 
2 1 -  

RETIE ҡѧᾸ ᵻ 
TOSʐPC 

1ʐGIE 
2 1 -  

NOP ᾛӐ ᾛӐ 1 1 -  

DAA BCD ᵅιṄ│ז ACC￼Ӫ ᾯѭ BCD  ACC(HEX )ʐACC(BCD ) 1 1 C 

DSA BCD ֟│ᵅιṄ ACC￼Ӫ ᾯѭ BCD  ACC(HEX )ʐACC(BCD ) 1 1 -  

CLRWDT ▐ ꜟḧῊᵸ 0ʐWDT 1 1 TO,PD 

STOP ԄӉו ₩Ẫ 0ʐWDTψCPUῥӯ 1 1 TO,PD 

↕σ 

1  ACC- ῠ ᴄӹ -ᵷεR-ᾎὊḔӳᵷεKו ᴎᾎτ 

2  ḽ҇ῪҬ ἷҦε ῪҬở εְἷҦ 2 ѥᵔῙεᵊְᴰ 1 ѥᵔῙτ 

3  ḽ҇ ᾎὊḶḔᵷ RњẼᵟ C,DC,Z ỏַײἷҦεї ⱴ ἷҦ ḶḔᵷ PFLAGτ 

 

 

3.2  

Ữ ҹ OTP Ữ ̆2K×16ᵝ ҹ 0000H~07FFHȂ Ữ

№ Ҋ ̔ 

ᵣ Ѓ0000HЄ

Ѓ0009H -  07FFHЄ

Ҳ ῇ Ѓ0008HЄ

Ѓ0001H -  0007HЄ

 

Ữ ̆ INDF3 FSR1×256+FSR0 Ữ Ҭ

ῤ Ȃᶛ̔ Ữ 0155H Ҭ ῤ ̆ 8ᵝ ῀ Ữ 11H ̆ᵞ 8

ᵝ ῀ Ữ 10H  

   MOVAI  01H 

   MOVRA  FSR1   ̕ 01HΏ῀ FSR1 

   MOVAI  55H 

   MOVRA  FSR0   ̕ 55HΏ῀ FSR0 

   MOVAR  INDF3   ̕ FSR1×256+FSR0 Ữ ̂0155H̃  

          ̕Ҭ ῤ ̆ 8ᵝ ῀ HIBYTĔ ᵞ 8ᵝ ῀ A  

   MOVRA  10H    ̕ᵞ 8ᵝ ῀ Ữ 10H  

   MOVAR  HIBYTE   ̕׆ HIBYTE 8ᵝ 

   MOVRA  11H    ̕ 8ᵝ ῀ Ữ 11H  
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3.3  

Ữ Ữ GPR ⱳ SFR̆ ΐᵣ № Ҋ ȂGPR

INDF0/INDF2 ̆SFR INDF1/INDF2 Ȃ 

 

ᾎὊḔӳᵷשᶉᶌᾰṂ  

ᶉᶌ ᶙ 0/8  1/9  2/A  3/B  4/C  5/D  6/E  7/F  

000H- 07FH GPR ּזᾭὯḕӴᵸת 

080H- 17FH Ӡּפ Ӡּפ 

180H- 187H 

SFR 

INDF0 INDF1 INDF2 HIBYTE FSR0 FSR1 PCL PFLAG 

188H- 18FH MCR INDF3 INTE INTF OSCMR LVDCR DRVCR  

190H- 197H IOP0 OEP0 PUP0 PDP0 IOP1 OEP1 PUP1 PDP1 

198H- 19FH T0CR T0CNTH T0CNTL T0LOADH T0LOADL  PFRCCR PFRCCAL 

1A0H- 1A7H T1CR T1CNT T1LOAD T1DATA PWM1CR0 PWM1CR1 PWM1CR2  

1A8H- 1AFH T2CR T2CNT T2LOAD T2DATA T2DATB PWM2CR   

1B0H- 1B7H ADCR0 ADCR1 ADRH ADRL OSADJCR P0ADCR P1ADCR P0KBCR 

1B8H- 1BFH TKCR0 TKCR1 TKCNTH TKCNTL     

1C0H- 1FFH Ӡּפ         

↕σѕ Ѧ ֪ᶉᶌѬ ӟꜜשε ֦ᾎὊї︢Ḧε֑ԃὺӏᴴ ҹẼᵟ ○₇ẁṩӏ  

 

ᾎὊḔӳᵷḾᶌ⁴ẩᶉᶌ ở 

15  14  13  12  11  10  9 8 7 6 5 4 3 2 1 0 Ḿᶌ⁴ẩ 

0 0 0 0 0 0 0  Ὕҧ￼ 9ӈᶊᶍ ὶḿᶍ₩Ẫ 

0 0 0 0 0 0 0 0 FSR0 ὶḿᶍ₩Ẫ 0 

0 0 0 0 0 0 0 1 FSR1 ὶḿᶍ₩Ẫ 1 

FSR1 FSR0 ὶḿᶍ₩Ẫ 2 

 

 

̆ ץ פ ᵞ 9 ᵝҹ Ữ ̆ פ ̆ ҹ 000H~1FFHȂ

ᶛ̔ 55HΏ῀ Ữ 010H  

   MOVAI  55H 

   MOVRA  10H    ̕ 55HΏ῀ Ữ 10H  

 

0̆ ץ FSR0ҹ Ữ ̆ INDF0 ̆ ҹ 000H~0FFHȂ

ᶛ̔ 0 55HΏ῀ Ữ 010H  

   MOVAI  10H 

   MOVRA  FSR0 

   MOVAI  55H 

   MOVRA  INDF0   ̕ 55HΏ῀ FSR0 Ữ Ҭ 

 

1̆ ץ FSR1ҹ Ữ ̆ INDF1 ̆ ҹ 100H~1FFHȂ

ᶛ̔ 1 55HΏ῀ Ữ 110H  
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   MOVAI  10H 

   MOVRA  FSR1 

   MOVAI  55H 

   MOVRA  INDF1   ̕ 55HΏ῀ FSR1 Ữ Ҭ 

 

2̆ ҹ [FSR1:FSR0] ץ Ữ ̆ INDF2 ̆ ҹ 0000H 

~ FFFFHȂᶛ̔ 2 55HΏ῀ Ữ 0110H  

   MOVAI  01H 

   MOVRA  FSR1 

   MOVAI  10H 

   MOVRA  FSR0 

   MOVAI  55H 

   MOVRA  INDF2   ̕ 55HΏ῀ FSR1×256+FSR0 Ữ Ҭ 

↕σ ὓḾᶌ⁴ẩ 2 ᴴḾᶌ 0~FFFFHεӆ ᾎὊḔӳᵷѦΊḦѱַײᶉᶌᾩε ֦ᾎὊї︢Ḧε֑ԃᾎὊᴴ ҹ

ΉᾂԍңᶉᶌѦַײᾎὊ  

 

 

 

3.4  

8 ̆ Ҭ פ CPUᴪ PC ꜚ Ḡ ̕ Ҭ

פ פ ̆ ꜚ₮ ῀ PCȂ 

 

 

 

3.5  

ᾎὊἷ ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

FSR0 FSR07 FSR06 FSR05 FSR04 FSR03 FSR02 FSR01 FSR00 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  FSR0[7:0] ï 0 

FSR0̔ 0 ̆ 2ȁ3 ᵞ 8ᵝȂ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

FSR1 FSR17 FSR16 FSR15 FSR14 FSR13 FSR12 FSR11 FSR10 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  FSR1[7:0] ï 1 

FSR1̔ 1 ̆ 2ȁ3 8ᵝȂ 
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ὓḾᶌḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INDF0  INDF07  INDF06  INDF05  INDF04  INDF03  INDF02  INDF01  INDF00  

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  INDF0[7:0] ï 0 

INDF0 I̔NDF0Ҍ ̆ INDF0 FSR0 Ữ

׆̆ ⱳ Ȃ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INDF1  INDF17  INDF16  INDF15  INDF14  INDF13  INDF12  INDF11  INDF10  

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  INDF1[7:0] ï 1 

INDF1 I̔NDF1Ҍ ̆ INDF1 FSR1+256 Ữ

׆̆ ⱳ Ȃ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INDF2  INDF27  INDF26  INDF25  INDF24  INDF23  INDF22  INDF21  INDF20  

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  INDF2[7:0] ï 2 

INDF2 I̔NDF2Ҍ ̆ INDF2 FSR1×256+FSR0

Ữ ׆̆ ⱳ Ȃ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INDF3  INDF37  INDF36  INDF35  INDF34  INDF33  INDF32  INDF31  INDF30  

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  INDF3[7:0] ï 3 

INDF3 I̔NDF3Ҍ ̆ INDF3 FSR1×256+FSR0

Ữ ׆̆ ⱳ Ȃ 

↕σḶḔᵷ INDF3 Ҝᴴӓⱴ ᴧἷҦαMOVAR INDF3 β ᴧὺӏε ᴧԒḲ 8 ӇḔԃ HIBYTE ḶḔᵷε

ӈ 8 ӇḔԃ A ḶḔᵷ  

 

ḓὺӏ ḓ Ḕᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

HIBYTE HIBYTE7 HIBYTE6 HIBYTE5 HIBYTE4 HIBYTE3 HIBYTE2 HIBYTE1 HIBYTE0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  HIBYTE [7:0] ï ᵬ  

HIBYTE̔ ԍ INDF3 Ữ ῤ 8ᵝ Ȃ 
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Ẑἷ ᾎᵷӈḓ  

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1 Bit 0  

PCL PC7 PC6 PC5 PC4 PC3 PC2 PC1 PC0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  PC[7:0] ï ᵞ 8ᵝ 

 

̂PC̃ Ҋ₃ץ ᵬ ̔ 

Õ ̔פPC = PC + 1̕  

Õ № פ GOTO/CALL̔PC = פ ᵞ 13ᵝ̕ 

Õ פ RETIE/RETURN/RETAI̔ PC = ̂TOS̃ ̕ 

 

PCL ᵬ  ̔פ

Õ PCL ᵬ ⱴ ̕PC = (PC[12:0]+ALU[7:0])̔פ  

Õ PCL ᵬ ῒז PC = {PC[12:8]:ALU[7:0](ALU̔פ )}̕ 

 

CPU◦ ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PFLAG -  -  -  -  -  Z DC C 

R/W  -  -  -  -  -  R/W  R/W  R/W  

ֳḉө -  -  -  -  -  X X X 

BIT[2]  Z ï ᵝ 

0̔ Ҍҹ ̕ 

1̔ ҹ ̕ 

 

BIT[1]  DC ï /Ṣᵝ ᵝ 

0̔ ⱴ ᵝ̕⁞ Ṣᵝ̕ 

1̔ ⱴ ᵝ̕⁞ Ṣᵝ̕ 

 

BIT[0]  C ï /Ṣᵝ ᵝ 

0̔ ⱴ ᵝ̕⁞ Ṣᵝ̕ ᵝ ₮ 0̕ 

1̔ ⱴ ᵝ̕⁞ Ṣᵝ̕ ᵝ ₮ 1̕ 

 

ῢ ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

MCR GIE - TO PD INT1M1  INT1M0  INT0M1  INT0M0  

R/W  R/W  - R R R/W  R/W  R/W  R/W  

ֳḉө 0 - 0 0 0 0 0 0 

BIT[7]   GIE  ï Ҭ ᶏ ᵝ 

0̔ Ҭ ̕ 

1̔ Ҭ ᶏ ᵝ‗ CPU Ҭ Ҭ ̕ 
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BIT[5]  TO ï ₮ ᵝ 

0̔ ҉ ᵝ̆ CLRWDT/STOP  ̕פ

1̔ WDT ₮̕ 

 

BIT[4]  PD ï ῀ᵞⱳ ᵝ 

0̔ ҉ ᵝ̆ CLRWDT  ̕פ

1̔ STOP  ̕פ

 

BIT[3:2]  INT 1M[1:0]  ï Ҭ INT1 ᵝ 

INT 1M[1:0]  INT 1 ᴦᾛẩ 

00 і״⌐ ᴧ 

01 ї ⌐ ᴧ 

10 
קẈᴪכּ ᴧ 

11 

 

BIT[1:0]  INT0M[1:0]  ï Ҭ INT0 ᵝ 

INT0M[1:0]  INT0 ᴦᾛẩ 

00 і״⌐ ᴧ 

01 ї ⌐ ᴧ 

10 
קẈᴪכּ ᴧ 

11 
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3.6  

ҹḠ ᵬ̆ᴪ ῏ Ḥ ᾢ Ữԍ Ữ Ҭ̆ ҉ ῒ

ז ᵝ Ḥ ῀ Ҭ̆ └῏ ᵬ Ȃ № Ữ Ҭ

ῤ ҹ ̆ ף ҍ Ȃ 

 

̆ ӈ Ҋ̔ 

ᴹ ה ᾭ 

FCPUS 

Ὴ ї FCPU֫ Ὅχ 

FCPU=FHOSC/4ψ       FCPU=FHOSC/8ψ 

FCPU=FHOSC/16ψ      FCPU=FHOSC/32ψ      FCPU=FHOSC/64ψ 

RSTEN 
RSTᶹ ᶶӈ χ 

P04 ѭᶹ ᶶӈ ψ               P04 ѭ Ԅ/ ֧ ψ 

LVRVS 
LVRᶶӈּכᴙ ὍχεLVRּכᴙẔ◑ יּ FCPU֘ḧ￼ṪӐּכᴙ⸗ớζ 

1.8Vψ2.0Vψ2.4Vψ2.7Vψ3.2Vψ 

LVRMD  

LVR₩Ẫ χ 

LVRḊ Ầᵏψ 

LVRᶈ ₩ẪїẦᵏιᶈӉו ₩Ẫїԋ ψ 

WDTM  
WDT ₩Ẫ χ 

WDT Ḋ ԋ ψ   WDT ᶈӉו ₩Ẫїԋ ψ   WDT Ḋ Ầᵏψ 

WDTT  
WDT ○֧Ὴ Ὅχ 

16msψ64msψ256msψ1024msψ 

SMTVS 
ᴭᾼḸ⸗ Ӫ Ὅχ 

2.0V/0.8Vψ                      0.8VDD/0.2VDD ψ 

P17RUC 
P17іἾּכ ᶶӈᵅִỗ χ 

P17іἾּכ ᶶӈᵅῶᾦψ         P17іἾּכ ᶶӈᵅῂᾦψ 

P16RD C 
P16їἾּכ ᶶӈᵅִỗ χ 

P16їἾּכ ᶶӈᵅῶᾦψ         P16їἾּכ ᶶӈᵅῂᾦψ 

ENCR 
ẑҦ Ḹז χ 

ẑҦ Ḹψ                   ẑҦז јזḸψ 
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4  

ҹ ̆ῤ FHOSC ᵞ FLOSCҊ ᵬ̆ №

FHOSC FLOSCӊ ℗ Ȃ 

 

FHOSC ҹῤ RC HIRĈ32MHz̃ FHIRC̕ ᵞ FLOSC

ҹῤ ᵞ RC LIRĈ32KHz̃ FLIRCȂ 

 

CPUҹ ̆ FHOSC ᵞ FLOSCӊ ℗ Ȃ FHOSC ̆

CPU FCPU FCPUS ̕ FLOSC ̆FCPU ҹ FLOSC 2№ Ȃ 

 

WDT̂ ̃ ҹῤ ᵞ RC Ȃ 

 

ᾩ ổᶂ 

Ὺ RC
HI RC: 32MHz

Ὺ ᵤ RC
LI RC: 32KHz

FCPUFHI RC

FLI RC

ⅎ

/ 4

/ 8

/ 64

CLKS

FHOSC

/ 2

FCPUS

FLOSC

Ѣ

 

 

 

 

 

4.1 RC  

ῤ 1ҩ ҹ 32MHz HIRC ̆ ᵬ Ȃ 

 

 

 

4.2 RC  

ῤ 1ҩ ῖ ṿҹ 32KHz LIRC ̆ ᵬ ᵞ Ӟ̆ ԍ ҉

└ȁWDT Ȃ 
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4.3  

ȁᵞ ȁHOLD1 ȁHOLD2 ᴡ ᵬ Ȃ 

ṩӏ⁴ẩ ֫ԃῪҬ ◦  

 

үỴ₩Ẫїι ᶶӈ 

CPU ι /Ӊ Ὴ ◊ᶎṪӐ Ӊ ₩ẪїιCLKS▐ 0 

HOLD1/HOLD2/ Ҷ ₩ẪїιCPUᵨ  

Ӊ  
₩ẪїιCLKS 1 

CPUӉ ι Ὴ יּ◊ HFEN֘ḧ 
HOLD1/HOLD2/ Ҷ ₩ẪїιCPUᵨ  

HOLD1 /Ӊ ₩ẪїιHFEN 1ιἚ STOPὝҧ 
CPUῥӯι Ὴ ◊ṪӐιӉ Ὴ יּ◊

LFEN֘ḧ 

HOLD2 /Ӊ ₩ẪїιHFEN▐ 0ιLFEN 1ιἚ STOPὝҧ CPUῥӯι Ὴ ◊ӯ₿ιӉ Ὴ ◊ṪӐ 

Ҷ  /Ӊ ₩ẪїιHFEN▐ 0ιLFEN▐ 0ιἚ STOPὝҧ CPUῥӯι /Ӊ Ὴ ◊ᶎӯ₿ 

↕σWDT ᾩ ╟Ѭ LIRCεWDT ấᵎᾩ LIRCṃ ṩӏבּ їᴨ ṩӏ⁴ẩẼᵟ  

 

ṩӏ⁴ẩ֫Ὀ ổᶂ 

ᴧ

HOLD

ᴧ

HOLD
ᵤ

STOP ת STOP ת

CPU CPUCLKS 0

CLKS 1

 

 

ӈ ᾩ ֫ὈᾩẐᶂ 

ᵞ

STBH

CLKS

ᵬԍ ᵬԍᵞ ᵬԍ ᵬԍᵞ ᵬԍ
CPU
ᵬ

Ả /

HFEN
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ṩӏ⁴ẩḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

OSCMR -  -  STBL STBH - CLKS LFEN HFEN 

R/W  -  -  R R - R/W  R/W  R/W  

ֳḉө -  -  X 1 - 0 0 0 

BIT[5]  STBL ï ᵞ ᵝ 

0̔ ᵞ Ả ̕ 

1̔ ᵞ ̕ 

 

BIT[4]  STBH ï ᵝ 

0̔ Ả ̕ 

1̔ ̕ 

 

BIT[2]  CLKS  ï CPU ᵝ 

0̔ ᵬҹ CPU ̕ 

1̔ ᵞ ᵬҹ CPU ̕ 

 

BIT[1]  LFEN ï ᵞ ᶏ ᵝ 

0̔ ᴡ /HOLD Ҋ̆ᵞ Ả ᵬ̕ 

1̔ ᵞ ᵬ̕ 

 

BIT[0]  HFEN ï ᶏ ᵝ 

0̔ ᵞ /ᴡ /HOLD Ҋ̆ Ả ᵬ̕ 

1̔ ᵬ̕ 

 

 

 

4.4  

ȁγ ҹ ̆ ᴡ ȁHOLD1 ȁHOLD2 ↕ҹᵞⱳ Ȃ 

 

STOP פ ᶏ ῀ᵞⱳ ̆ ᴪ֟ Ҋץ ̔ 

Õ CPUẢ ̕ 

Õ Ҍ Ả ̕ 

Õ RAM ῤ Ḡ Ҍ ̕ 

Õ ῀ ₮ Ḡ Ҍ ̕ 

Õ ῒ Ả ̆↕ Ḡץ ᵬ̕ 

 

Ҋץ ’ ᶏ ₮ᵞⱳ ̔ 

Õ ҉ ᵝ̕ 

Õ ᵝ̂ ᵝⱳ ̃̕  

Õ WDT ₮̂ ᵞⱳ ҊWDTḠ ᵬ̃̕  

Õ Ҭ ̂ Ҭ ⱳ ̃̕  
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Õ ₮Ҭ ̂ ᵞⱳ Ҋ Ḡ ᵬ̃̕  

Õ Ҭ ̂ Ҭ ⱳ ̃̕  

 

↕σ 

1  ӈה ⁴ẩі ᴦѦᾘ ₱ᾩε ḽẓַײѦᾘӓ ӇԊ εְїҹ ֦ӈה ⁴ẩτ ḽẓַײѦᾘӓ Ӈấᵎ

Ѧᾘ ӓ ӇԊ εְҜᵧ CPU ỳ і ῪἷҦτ ḽẓַײѦᾘӓ ӇᵘѦᾘ ӓ Ӈᶍấᵎεְᵧ

CPUᵄỳ Ѧᾘΐז Ẑτ 

2  ΊӓⱴỡΊṁַ֦ײẫ εẓṃԍḽẓַײ I/O ᴬ Ѭ ֦ ԃѕἝỡ ԃіἝ Ḧ εҧԀᵻẫ ⌠

Ғⱳ╩⸗∫ỡ ῙַײѦᾘᵧ τ 
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5  

5.1  

῍ Ҋ₃ ᵝ ̔ 

Õ ҉ ᵝ POR̕  

Õ ᵝ̕ 

Õ ᵞ ᵝ LVR̕ 

Õ WDT ᵝ̕ 

 

ᴋᵥѿ ᵝ ̆ ῀ ᵝ ̆ ∆ ᵬ SFRҹ ᵝ∆ ṿ̕ ᵝ ᴆ

̆ ₮ ᵝ ̆CPU ׆ Ữ 0000H  Ȃפ

 

҉ ᵝ POR ᵞ ᵝ LVR ᴪ῏ Һ ̆ ᵝ ̆ ҹ

ѿ ̆ ץ ᴪḠ ѿ ҉ ᵬ̕

ᵝ WDT ᵝҌᴪ῏ Һ ̆ ᵝ ᴪ ᵝ

ᵬȂ 

 

Ҋ ᵝ֟ ᵬ ӊ ῏ ̔ 

 

ᵣ

ҏ

ᵣ
ᵣ

ᵣ
ᵣ

ᵣ

ҏ

ᵣ

WDT ᵣ

VLVR

VPOR

 

 

↕σ ẓⱴ ᶇѕ⸗ỡὍ⸗ᵺ׳ᾩ ײַ○ VDD ⸗ᴘѕ׳ ỚεְẓᶇᶵӇᵄ ҬẢᾩεҧ︢ӟ ○ấḉṩ

ӏᾩ VDD ṯ Ḧᶇ FCPUḽẓַײṩӏ⸗ᴘ ᵿԒ  
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5.2  

҉ ᵝ ץ ȁ ҉ ’̆ғ ҉ Ҭ₮ ꜚ

Ḡ ᵝȂ 

 

҉ ᵝ ץ ҹץҊ₃ҩ ̔ 

(1) ᵬ ̆ ԍ҉ ᵝ VPOR Ḡ ̕ 

(2) LVRⱳ ̆↕ ԍ VLVR Ḡ ̕ 

(3) ᵝⱳ ̆↕ ᵝ ԍ Vih̕ 

(4) ∆ ̕ 

(5) Һ ̆ ѿ ץ ̕ 

(6) ҉ ̆  Ȃפ

 

 

 

5.3  

ᵝⱳ RSTEN ̆ ҹ ᵝ ᵝⱳ ̆

ῤ ҉ ꜚᶏ Ȃ ᵝ ῀ RST ҹ ̆ᵞ Ȃ ῀ҹ

̆ ̕ ῀ҹᵞ ̆ ᵝȂ 

 

 

 

5.4  

ᵞ ᵝ LVRVS Ȃ ѿ ̆ ҹ

6% ̂ῖ ṿ̃̆ Ҋ LVR LVR ᵝ ̆ ӊ↕ ҉ LVR

+6% LVR ᵝ Ȃ 

 

 

 

5.5  

̂WDT̃ ᵝ ѿ Ḡ └Ȃ ’Ҋ̆ WDT

ᵬ̆ץḠ WDT Ҍ ₮Ȃ ₮ ’̆ WDT ̆↕

ᴪ WDT ₮ ֟ ᵝ̆ ∆ ̆ Ȃ 

↕σӈה ⁴ẩі CPUῂӮṩӏε ₈ᾩῑWDT ╠֦εְҜᵧ CPU їҒⱳᶵӇ  
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6 I/ O  

6.1 I/O  

῀/ ₮ ң 8ᵝ P0ȁP1Ȃ I/O ῀̆ P04 I/O

₮Ȃ ᵬ I/O ̆ № ΐ Ҭ ῀ȁPWM ₮ȁADC

῀ȁ ῀ ⱳ Ȃ 

 

ᴬᾎὊḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

IOP0  P07D P06D P05D P04D P03D P02D P01D P00D 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  P0nD ï P0n ᵝ̂n=7-0̃ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

IOP1  P17D P16D P15D P14D P13D P12D P11D P10D 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө X X X X X X X X 

BIT[7:0]  P1nD ï P1n ᵝ̂n=7-0̃ 

 

↕σấ╩ ֦ᴬ ֦ ⸗ẇᾩε ᴬ⸗ᴘї ҇ VDD ⸗ᴘְҹҒⱳ╩⸗∫  

 

ᴬᾛᵆḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

OEP0 P07OE P06OE P05OE P04OE P03OE P02OE P01OE P00OE 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P0nOE ï P0n ₮ᶏ ᵝ̂n=7-0̃ 

0̔ ᵬҹ ῀ ̆ ᵬ ῀ ̕ 

1̔ ᵬҹ ₮ ̆ ᵬ ṿ̕ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

OEP1 P17OE P16OE P15OE P14OE P13OE P12OE P11OE P10OE 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P1nOE ï P1n ₮ᶏ ᵝ̂n=7-0̃ 

0̔ ᵬҹ ῀ ̆ ᵬ ῀ ̕ 

1̔ ᵬҹ ₮ ̆ ᵬ ṿ̕ 
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6.2 /  

ῤ ҉ Ҋ ғ̆ ᵝ └ῒ҉/Ҋ ԍ ῀

Ȃ ԍ ₮ ̆҉/Ҋ ῒ └ᵝ Ȃ 

P17҉ P16Ҋ ᵝ∆ ̆ ᵝ ∆ Ȃ 

 

ѕἝ⸗ ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PUP0 P07PU P06PU P05PU P04PU P03PU P02PU P01PU P00PU 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P0nPU ï P0n ҉ └ᵝ̂n=7-0̃ 

0̔ ῤ ҉ ̕ 

1̔ ῤ ҉ ̕ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PUP1 P17PU P16PU P15PU P14PU P13PU P12PU P11PU P10PU 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1-U 0 0 0 0 0 0 0 

BIT[7:0]  P1nPU ï P1n ҉ └ᵝ̂n=7-0̃ 

0̔ ῤ ҉ ̕ 

1̔ ῤ ҉ ̕ 

 

іἝ⸗ ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PDP0 P07PD P06PD P05PD P04PD P03PD P02PD P01PD P00PD 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P0nPD ï P0n Ҋ └ᵝ̂n=7-0̃ 

0̔ ῤ Ҋ ̕ 

1̔ ῤ Ҋ ̕ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PDP1 P17PD P16PD P15PD P14PD P13PD P12PD P11PD P10PD 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 1-U 0 0 0 0 0 0 

BIT[7:0]  P1nPD ï P1n Ҋ └ᵝ̂n=7-0̃ 

0̔ ῤ Ҋ ̕ 

1̔ ῤ Ҋ ̕ 
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6.3  

№ ᵬҹ ̆ ҹ Ȃ ῀ ₮ Ḥ ̆ I/Oⱳ

̆↕ᴪ֟ ̆ └ ῏ I/Oⱳ ̂ῤ ҉/Ҋ

ῒ └ᵝҌ Ȃ̃ 

 

ᴬᾎ⁴ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

P0ADCR  -  -  P05DC P04DC P03DC P02DC P01DC P00DC 

R/W  -  -  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө -  -  0 0 0 0 0 0 

BIT[5:0]  P0nDC ï P0n ⱳ └ᵝ̂n=5-0̃ 

0̔ ᶏ I/Oⱳ ̕ 

1̔ ῏ I/Oⱳ ̕ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

P1ADCR  P17DC P16DC P15DC P14DC P13DC P12DC P11DC P10DC 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P1nDC ï P1n ⱳ └ᵝ̂n=7-0̃ 

0̔ ᶏ I/Oⱳ ̕ 

1̔ ῏ I/Oⱳ ̕ 

 

 

 

6.4  

P00ҍ P01ӊ ȁP03ҍ P02ӊ ῤ NMOS ̆ ᵝ └ῒ῏ / Ȃ 

 

ᴬ  ὔֹḶḔᵷח

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

DRVCR -  -  -  -  P03PDR P00PDR NMOS1ON  NMOS0ON  

R/W  -  -  -  -  R/W  R/W  R/W  R/W  

ֳḉө -  -  -  -  0 0 0 0 

BIT[3]  P03PDR ï P03 Ҋ ᵝ 

0̔ ῤ Ҋ ҹ 16KÝ̕  

1̔ ῤ Ҋ ҹ 850KÝ̕  

 

BIT[2]  P00PDR ï P00 Ҋ ᵝ 

0̔ ῤ Ҋ ҹ 16KÝ̕  

1̔ ῤ Ҋ ҹ 850KÝ̕  

 



 MC32P8141  V1.1 

  29/ 71 

BIT[1]  NMOS1ON ï P03-P02ӊ NMOS └ᵝ 

0̔ ῤ NMOS ῏ ̕ 

1̔ ῤ NMOS ̕ 

 

BIT[0]  NMOS0ON ï P00-P01ӊ NMOS └ᵝ 

0̔ ῤ NMOS ῏ ̕ 

1̔ ῤ NMOS ̕ 
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7 TIMER 

7.1 WDT 

WDT ҹῤ ᵞ RC ̆WDT ₮ ᵝ CPUȂ 

 

WDTM WDT ᵬ Ȃ ̆↕ WDTѿ ᵬ̆ /ᵞ

Ҋ WDT ₮ ᵝ ̆ᴡ /HOLD Ҋ WDT ₮ CPU̕ ᵞⱳ Ҋ῏ ̆↕

WDT ᴡ /HOLD Ҋ ꜚẢ ȁ ῒז CPU ᵬȂ 

 

CLRWDT פ STOP פ WDT Ȃ 

 

WDT ₮ ҹ 16ms/64ms/256ms/1024msȂ 

↕σWDT ╠֦ᾩ ѬԏᶙөεḪ өӬṭᶼεỌ ӟ ╒WDT ᾩ Ṇ҇ԏᶙөַײ 1/4  

 

 

 

7.2 T0 

T0ҹ 16ᵝ / ̆ 1ҩ 16ᵝ ⁞ ȁ № ȁ └ ȁ16ᵝ

Ȃ 

Õ № ̆ └ ̕ 

Õ ̂ ̃̆ └ ᾟ ̕ 

Õ ₮Ҭ ₮ ⱳ ̕ 

 

FCPU

FHOSC

FLOSC

TC0

ⅎ

/ 1

/ 2

/ 4

/ 128

Ѣ

T0EN
T0CKS

T0CNT

T0LOADH

T0I F₴

T0PRS

16ᵣ T0

T0LOADLT0LDHbuf

 T0LOADL

 

 

T0̆ ᵝ T0CKS ̆ T0PRS № ̆ №

֟ T0 T0CNT ̂҉ Ȃ̃ № 1~128№ ̆ T0CNT

Ώ ᵬ № ̆ № Ḡ Ҍ Ȃ16ᵝ T0CNT T0CNTH /Ώ ‖ ̆

Ώ T0CNT ᾢΏ T0CNTHῬΏ T0CNTL̆ T0CNT ↕ ᾢ T0CNTLῬ T0CNTHȂ 

 

T0EN=0 T̆0CNTḠ Ҍ Ώ̆ T0LOAD ῀ T0CNTҬ̕ T0EN=1 ̆

T0CNT ⁞ ̆ ⌠ 0 ֟ ₮Ḥ Ҭ ̆Ҭ T0IF 1̆ T0

ꜚ ╠ T0LOADṿ ῀ T0CNTҬ Ȃ 
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16ᵝ T0LOAD 1ҩ 8ᵝ ᵝ ‖ ̂T0LDHbuf̃ ̆Ώ T0LOADL ᴪ T0LOADHṿ

῀ ‖ ҬȂ T0EN=0̆ ↕ᴪ Ῥ [ ‖ :T0LOADL] ῀ T0CNT̕ T0EN=1̆ ↕

T0 ₮ [ ‖ :T0LOADL] ṿ ῀ T0CNTȂ T0LOAD ṿ ᾢΏ T0LOADH̆ῬΏ

T0LOADLȂ 

 

T0 ̆T0EN 1 ᾛ 16ᵝ TKM ᾟ TKCNT ̂ TKEN

TKCON ҹ 1̃̆ T0 ₮ ̆Ҭ T0IF 1̆ T0EN ꜚ 0ғ TKCNTẢ Ȃ 

 

Ḧᾩᵷ T0ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T0CR T0EN T0MOD  - T0CKS1 T0CKS0 T0PRS2 T0PRS1 T0PRS0 

R/W  R/W  R/W  - R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 - 0 0 0 0 0 

BIT[7]   T0EN ï T0ᶏ ᵝ 

0̔ ῏ T0̕ 

1̔ T0̕ 

 

BIT[6]   T0MOD  ï T0 ᵝ 

0̔ ̕ 

1̔ ̂ ̃̕  

 

BIT[4:3]  T0CKS[1:0] ï T0 ᵝ 

T0CKS[1:0]  T0 ᾩ ╟ 

00 FCPU 

01 FHOSC 

10 FLOSC 

11 TC0і״⌐ 

 

BIT[2:0]  T0PRS[2:0] ï T0 № ᵝ 

T0PRS[2:0]  T0 ᾩ ֪ ₦ 

000 1χ1 

001 1χ2 

010 1χ4 

011 1χ8 

100 1χ16 

101 1χ32 

110 1χ64 

111 1χ128 

 

Ḧᾩᵷ T0 ᾎᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T0CNTH  T0CNT15 T0CNT14 T0CNT13 T0CNT12 T0CNT11 T0CNT10 T0CNT9 T0CNT8 



 MC32P8141  V1.1 

  32/ 71 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T0CNT[15:8] ï T0 8ᵝ̆ҹ Ώ ⁞  

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T0CNTL T0CNT7 T0CNT6 T0CNT5 T0CNT4 T0CNT3 T0CNT2 T0CNT1 T0CNT0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T0CNT[7:0]  ï T0 ᵞ 8ᵝ̆ҹ Ώ ⁞  

 

Ḧᾩᵷ T0 ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T0LOADH  T0LOAD15 T0LOAD14 T0LOAD13 T0LOAD12 T0LOAD11 T0LOAD10 T0LOAD9 T0LOAD8 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T0LOAD[15:8]  ï T0 8ᵝ̆ ԍ T0  

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T0LOADL  T0LOAD7 T0LOAD6 T0LOAD5 T0LOAD4 T0LOAD3 T0LOAD2 T0LOAD1 T0LOAD0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T0LOAD[7:0]  ï T0 ᵞ 8ᵝ̆ ԍ T0  

↕σḦᾩᵷ ḶḔᵷַײө ₆Ѭ 0εᵊְḦᾩᵷṃᾢ←₇ẁṩӏ  

 

 

 

7.3 T1 

T1ҹ 8ᵝ / ̆ 1ҩ 8ᵝ ⁞ ȁ № ȁ └ ȁ8ᵝ

Ȃ 

Õ № ̆ └ ̕ 

Õ 8+3 PWM ₮̆ PWM ̕ 

Õ ҹ 1 ԑ PWM ₮̕ 

Õ FPFRC̕  

Õ ₮Ҭ ₮ ⱳ ̕ 

 

T1̆ ᵝ T1CKS ̆ T1PRS № ̆ №

֟ T1 T1CNT ̂҉ Ȃ̃ № 1~128№ ̆ T1CNT

Ώ ᵬ № ̆ № Ḡ Ҍ Ȃ 

T1EN=0 T̆1CNTḠ Ҍ Ώ̆ T1LOAD ῀ T1CNTҬ̕ T1EN=1 ̆

T1CNT ⁞ ̆ ⌠ 0 ֟ ₮Ḥ Ҭ ̆Ҭ T1IF 1̆ T1

ꜚ ╠ T1LOADṿ ῀ T1CNTҬ Ȃ 
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FCPU

FHOSC

FPFRC

TC1

ⅎ

/ 1

/ 2

/ 4

/ 128

Ѣ

T1EN
T1CKS T1PRS

T1CNT

T1LOAD

T1DATA

T1DT_buf

₴

T1I F
₴

PWM1EN

8+3
┼

T1PWM

FPWM1OE

0

1

FPWM1I / O

ԝ

FPWM1NV

0
1

PWM1OE

0

1

PWM1I / O

PWM1NV

0
1

T1FPWM

8ᵣ T1

┼

FPWM1EN

 

 

̆ T1 8+3 PWMⱳ ̂PWM1̃ ̆ ᵝᶏ /῏ PWMⱳ ̆

└ ₮ PWM ȂPWM1῏ T1PWMḤ ҹᵞ ȂPWM1ᶏ ̆T1CNT׆

ṿ ⁞ ⌠ ₮ҹѿҩ PWM ̔ ⌠ҍ T1DATA ̆T1PWM

ҹ ̕ ₮ ̆T1PWM ҹᵞ Ȃ 

 

T1 T1PWM 1 └ ԑ PWMḤ T1FPWM̆ ׆ ҹ 1

ԑ PWMȂ FPWM1EN=0̆ ↕ T1FPWMḤ ֽҹ T1PWMḤ ԑ Ḥ ̂ ̃̆

FPWM1EN=1 ̂ 2 ԑ Ḥ ֜ ̃ └Ȃ 

 

T1DATA 1ҩ 8ᵝ ‖ ̂T1DT_buf̃ ԍҍ T1CNT ̆PWM1῏ Ώ T1DATA

῀ ‖ Ҭ̆ PWM1ᶏ Ώ T1DATA ↕ T1 ₮ ῀ ‖ ҬȂ

FPWM1ᶏ ᵖ PWM1῏ Ώ̆ T1DATA ‖ Ҭ ғҌ Ȃ ҩ PWM

‰ ̆ ᾢΏ ̆Ῥᶏ PWM̆ Ȃ 

 

T1PWMḤ Ҋ̔ 

Õ  =̂T1DATÃ× T 1CNT  

Õ ̂T1 ₮ ̃=̂T1LOAD+1̃× T 1CNT  

Õ  =  /  =̂T1DATÃ/̂T1LOAD+1̃ 

 

PWM1/FPWM1 PWM1DB ᵝ ҩ ȂPWM1DB=1 ̆PWM1

̂҉ ̃ ҹ ̂ ↕ ҩ ̃̕ PWM1DB=0 ̆PWM1

ҩ ҹ ̂ ↕ ҹҌ Ȃ̃FPWM1 ҹᵞ ↕ ⱴҊ

Ȃ 

 

PWM1/FPWM1 8+3 ̆ PWM Ҋ ⱴ ץ̆ 8ҩ

PWM ᵬҹѿҩ ̆ └ᵝ PWM1D[2:0]‗ 8ҩ PWM Ҭ №

̆ ֓ ῤ T1PWM ҩ ̂ ҹ T1DATA+0.5 Ȃ̃ 

8+3 ԍ ᵣ҉ ԅ PWM ̆ Ҍ ҩ PWM

ȂPWM ҩ Ҭ T1DATA ‗ ̆ PWM1D[2:0]‗ 8ҩ Ҭ ₃ҩ

ҩ Ȃ 

PWM1 8+3 ѿҩ Ҋ̂ PWM1DBⱳ ̆0<T1DATA<T1LOAD̃̔  

Õ  = [(T1DATA+(PWM1DB-1)/2)×8  + (PWM1D[2:0])/2] × T 1CNT  

Õ  = (T1LOAD+1) × 8 × T1CNT  

Õ  = /  = [T1DATA+(PWM1DB-1)/2+(PWM1D[2:0])/16]/(T1LOAD+1) 
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ҽᶛ ̂PWM1DB=1̃̔  

PWM1D[2:0]=000̆ ↕ 8ҩ PWM Ҍ ̆ Ҭ ҍ PWM

ѿ ̆ ԍ[ T1DATA / (T1LOAD+1) ]Ȃ 

PWM1D[2:0]=001̆ ↕ 8 ҩ PWM Ҭ 1 ҩ ̆ Ҭ ҹ

[ (T1DATA +1/16) / (T1LOAD+1) ]Ȃ 

PWM1D[2:0]=101̆ ↕ 8ҩ PWM ̂1ȁ2ȁ3ȁ5ȁ7̃ҩ ̆ Ҭ

ҹ[ (T1DATA +5/16) / (T1LOAD+1) ]Ȃ 

 

PWM ҉ײַ ₒש PWM1DB ᴢ 8+3 ⁴ẩ↓Ẻ ổ 

0T1LOAD T1DATA+1 T1DATA T1DATA- 1

T1

T1PWM
( PWM1DB=1)

T1CNT 0

T1FPWM
( PWM1DB=1)

ҏ
֢

Ґ
֢

PWMPWM

0 T1LOADT1LOAD

ҏ
֢

Ґ
֢

T1DATA T1DATA + 0. 5

T1PWM
( PWM1DB=0)

T1FPWM
( PWM1DB=0)

ҏ
֢

Ґ
֢

PWMPWM

ҏ
֢

Ґ
֢

T1DATA -  0. 5 T1DATA

T1DATA+1 T1DATA T1DATA- 1

 

 

↕σ 

1  PWM ṩӏѦїᴴӡᾂ PWM ᵔῙᵘₒשτ 

2  ẓⱴ҉ PWM ᾩε ҏᴫᾩ ײַ ẓר PWM ᵔῙᴢᴈ ײַ₦ εᵊְ PWM ᾢ←₇ẁṩӏτ 

3  PWM1 Ԋ ӆ FPWM1 ӓ ᾩε ₆֑ T1DATA τ 

4  8+3 ⁴ẩіεặ PWM1DB=1 ᾩεΆ ᵔῙαїẢṜַײᵔῙβַײᴈ ₦α ⸗ẇᾩ βѬ T1DATA ε ẢṜ

ᵔῙַײᴈ ₦ְẢṜᴀѥᾩ αᴎѬ T1DATA+0.5 βτặ PWM1DB=0 ᾩεỨῑᵔῙαפἭΆ ᵔῙᵘẢṜ

ᵔῙβַײᴈ ₦ᶍ ֞ᴀѥᾩ τ 

5  ặ T1DATA ө Ѭ 0 ỡј T1LOAD өּג ᾩεїᾀἵ PWM1DB ᴀᵔῙỈײַ ה τ 

6  Ḧᾩᵷַײ ᾎᾩ Ѭ FCPUַײ 1 ֪ ᾩεPWM1DB Ỉ ה Ҝ╣ᵄ 1/4 ѥᾩ ᵔῙτ 
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Ḧᾩᵷ T1ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2 Bit 1  Bit 0  

T1CR T1EN PWM 1EN FPWM1EN T1CKS1 T1CKS0 T1PRS2 T1PRS1 T1PRS0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7]   T1EN ï T1ᶏ ᵝ 

0̔ ῏ T1̕ 

1̔ T1̕ 

 

BIT[6]   PWM1EN ï PWM1ᶏ ᵝ 

0̔ ῏ PWM1ⱳ ̕ 

1̔ ᶏ PWM1ⱳ ̕ 

 

BIT[5]   FPWM1EN ï FPWM1ᶏ ᵝ 

0̔ ῏ FPWM1ⱳ ̕ 

1̔ ᶏ FPWM1ⱳ ̕ 

 

BIT[4:3]  T1CKS[1:0] ï T1 ᵝ 

T1CKS[1:0]  T1 ᾩ ╟ 

00 FCPU 

01 FHOSC 

10 FPFRC 

11 TC1і״⌐ 

 

BIT[2:0]  T1PRS[2:0] ï T1 № ᵝ 

T1PRS[2:0]  T1 ᾩ ֪ ₦ 

000 1χ1 

001 1χ2 

010 1χ4 

011 1χ8 

100 1χ16 

101 1χ32 

110 1χ64 

111 1χ128 

 

Ḧᾩᵷ T1 ᾎᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T1CNT T1CNT7 T1CNT6 T1CNT5 T1CNT4 T1CNT3 T1CNT2 T1CNT1 T1CNT0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T1CNT[7:0]  ï T1 ̆ҹ Ώ ⁞  
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Ḧᾩᵷ T1 ḶḔᵷ 

 Bit 7  Bit 6  Bit  5 Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T1LOAD  T1LOAD7 T1LOAD6 T1LOAD5 T1LOAD4 T1LOAD3 T1LOAD2 T1LOAD1 T1LOAD0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T1LOAD[7:0]  ï T1 ̆ ԍ T1  

↕σḦᾩᵷ ḶḔᵷַײө ₆Ѭ 0εᵊְḦᾩᵷṃᾢ←₇ẁṩӏ  

 

Ḧᾩᵷ T1₦ ḶḔᵷ 

 Bit 7 Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T1DATA  T1DATA7 T1DATA6 T1DATA5 T1DATA4 T1DATA3 T1DATA2 T1DATA1 T1DATA0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  T1DATA[7:0]  ï T1 ̆ ԍ PWM1  

 

 

PWM 1 ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PWM 1CR0 -  -  -  -  FPWM1NV  FPWM1OE PWM1NV  PWM1OE 

R/W  -  -  -  -  R/W  R/W  R/W  R/W  

ֳḉө -  -  -  -  0 0 0 0 

BIT[3]   FPWM1NV ï FPWM1 ₮ └ᵝ 

0̔ ₮ ̕ 

1̔ ₮̕ 

 

BIT[2]   FPWM1OE ï FPWM1 ₮ᶏ ᵝ 

0̔ ₮ PWM ̕ 

1̔ ᾛ ₮ PWM ̕ 

 

BIT[1]   PWM1NV ï PWM1 ₮ └ᵝ 

0̔ ₮ ̕ 

1̔ ₮̕ 

 

BIT[0]   PWM1OE ï PWM1 ₮ᶏ ᵝ 

0̔ ₮ PWM ̕ 

1̔ ᾛ ₮ PWM ̕ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PWM 1CR1 -  -  FPWM1E5 FPWM1E4 FPWM1E3 FPWM1E2 FPWM1E1 FPWM1E0 

R/W  -  -  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө -  -  0 0 0 0 0 0 
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BIT[5:0]  FPWM1E[5:0]  ï T1FPWM҉ /Ҋ ֜ ᵝ 

FPWM1E[5:0]  ѕ׳⅜ ҏᴫᾩ  і ⅜ ҏᴫᾩ  

00 0000  1Ѧ T1Ὴ ᵕῼ 1Ѧ T1Ὴ ᵕῼ 

00 0001  2Ѧ T1Ὴ ᵕῼ 2Ѧ T1Ὴ ᵕῼ 

 ̇  ̇  ̇

11 1111  64 Ѧ T1Ὴ ᵕῼ 64 Ѧ T1Ὴ ᵕῼ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PWM 1CR2 -  -  -  -  PWM1DB  PWM 1D2 PWM 1D1 PWM 1D0 

R/W  -  -  -  -  R/W  R/W  R/W  R/W  

ֳḉө -  -  -  -  1 0 0 0 

BIT[3]   PWM1DB ï T1PWM/T1FPWM ᵝ 

0̔ T1PWM/T1FPWM ̆ ₮ ҩ ̕ 

1̔ T1PWM/T1FPWM ̆ ₮ ҍ ̕ 

 

BIT[2:0]  PWM1D[2:0] ï T1PWM/T1FPWM └ᵝ 

PWM 1D[2:0]  T1PWM /T1FPWM ₤ 8 ѥᵔῙѦᴈ ₦ẢṜᴀѥᾩ ḳẘַײᵔῙᾎ 

000 ⅛ 8Ѧᵕῼѧῶ 0Ѧᵕῼ￼ᴉ ⅝ ảṝ 

001 ⅛ 8Ѧᵕῼѧῶ 1Ѧᵕῼε 1Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

010 ⅛ 8Ѧᵕῼѧῶ 2Ѧᵕῼε 1,5Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

011 ⅛ 8Ѧᵕῼѧῶ 3Ѧᵕῼε 1,3,5Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

100 ⅛ 8Ѧᵕῼѧῶ 4Ѧᵕῼε 1,,3,5,7Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

101 ⅛ 8Ѧᵕῼѧῶ 5Ѧᵕῼε 1,2,3,5,7Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

110 ⅛ 8Ѧᵕῼѧῶ 6Ѧᵕῼε 1,2,3,5,6,7Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

111 ⅛ 8Ѧᵕῼѧῶ 7Ѧᵕῼε 1,2,3,4,5,6,7Ѧᵕῼζ￼ᴉ ⅝ ảṝ 

 

 

 

7.4 T2 

T2ҹ 8ᵝ ̆ 1ҩ 8ᵝ ⁞ ȁ № ȁ └ ȁ8ᵝ

2ҩ 8ᵝ Ȃ 

Õ № ̆ └ ̕ 

Õ ῍ 2 8ᵝ PWM ₮̆ №≢ PWM ̕ 

Õ FPFRC̕  

Õ ₮Ҭ ₮ ⱳ ̕ 

 

T2̆ ᵝ T2CKS ̆ T2PRS № ̆ №

֟ T2 T2CNT ̂҉ Ȃ̃ № 1~128№ ̆ T2CNT

Ώ ᵬ № ̆ № Ḡ Ҍ Ȃ 

T2EN=0 T̆2CNTḠ Ҍ Ώ̆ T2LOAD ῀ T2CNTҬ̕ T2EN=1 ̆

T2CNT ⁞ ̆ ⌠ 0 ֟ ₮Ḥ Ҭ ̆Ҭ T2IF 1̆ T2

ꜚ ╠ T2LOADṿ ῀ T2CNTҬ Ȃ 
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T2CNT

T2LOAD

T2DATA

T2DA_buf

₴

T2I F

I / O

₴

T2PWMA

PWM2AEC

0

1

PWM2AEC

PWM2A

T2DATB

T2DB_buf

₴ I / OT2PWMB

PWM2BEC

0

1

PWM2BEC

PWM2B

ⅎ

/ 1

/ 2

/ 4

/ 128

Ѣ

T2EN
T2CKS T2PRS

8ᵣ T2

0
1

0
1

PWM2ANV

PWM2BNV

FCPU

FHOSC

FPFRC

 

 

̆ T2 ῍ 2 PWMⱳ ̂PWM2x̆x=A,B̆Ҋ ̃̆ ғ №≢

PWM Ȃ ᵝᶏ /῏ PWM ⱳ ̆ └ ₮ PWM ȂPWM2x

῏ T2PWMxḤ ҹᵞ ȂPWM2x ᶏ ̆T2CNT׆ ṿ ⁞ ⌠ ₮ҹѿҩ

PWM ̔ ⌠ҍ T2DATx ̆T2PWMx ҹ ̕ ₮ ̆T2PWMx

ҹᵞ Ȃ 

 

T2DATx 1ҩ 8ᵝ ‖ ̂T2Dx_buf̃ ԍҍ T2CNT P̆WM2x῏ Ώ T2DATx

῀ ‖ Ҭ̆ PWM2xᶏ Ώ T2DATx↕ T2 ₮ ῀ ‖ ҬȂ

ҩ PWM ‰ ̆ ᾢΏ ̆Ῥᶏ PWM̆ Ȃ 

 

T2PWMxḤ ̂x=A,B̆Ҋ ̃ Ҋ̔ 

Õ  =̂T2DATx̃× T 2CNT  

Õ ̂T2 ₮ ̃=̂T2LOAD+1̃× T 2CNT  

Õ  =  /  =̂T2DATx̃/̂T2LOAD+1̃ 

 

Ḧᾩᵷ T2ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T2CR T2EN - -  T2CKS1 T2CKS0 T2PRS2 T2PRS1 T2PRS0 

R/W  R/W  - -  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 - -  0 0 0 0 0 

BIT[7]   T2EN ï T2ᶏ ᵝ 

0̔ ῏ T2̕ 

1̔ T2̕ 

 

BIT[4:3]  T2CKS[1:0] ï T2 ᵝ 

T2CKS[1:0]  T2 ᾩ ╟ 

00 FCPU 

01 FHOSC 

10 FPFRC 

11 - 
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BIT[2:0]  T2PRS[2:0] ï T2 № ᵝ 

T2PRS[2:0]  T2 ᾩ ֪ ₦ 

000 1χ1 

001 1χ2 

010 1χ4 

011 1χ8 

100 1χ16 

101 1χ32 

110 1χ64 

111 1χ128 

 

Ḧᾩᵷ T2 ᾎᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T2CNT T2CNT7 T2CNT6 T2CNT5 T2CNT4 T2CNT3 T2CNT2 T2CNT1 T2CNT0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T2CNT[7:0] ï T2 ̆ҹ Ώ ⁞  

 

Ḧᾩᵷ T2 ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T2LOAD  T2LOAD7 T2LOAD6 T2LOAD5 T2LOAD4 T2LOAD3 T2LOAD2 T2LOAD1 T2LOAD0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 1 1 1 1 1 1 1 1 

BIT[7:0]  T2LOAD [7:0] ï T2 ̆ ԍ T2  

↕σḦᾩᵷ ḶḔᵷַײө ₆Ѭ 0εᵊְḦᾩᵷṃᾢ←₇ẁṩӏ  

 

Ḧᾩᵷ T2₦ ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T2DATA  T2DATA7 T2DATA6 T2DATA5 T2DATA4 T2DATA3 T2DATA2 T2DATA1 T2DATA0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  T2DATA [7:0] ï T2 Ă ԍ PWM2A  

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

T2DATB  T2DATB7 T2DATB6 T2DATB5 T2DATB4 T2DATB3 T2DATB2 T2DATB1 T2DATB0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  T2DATB[7:0] ï T2 B̆ ԍ PWM2B  
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PWM2 ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PWM2CR  PWM 2AEC PWM 2BEC PWM 2ANV PWM 2BNV - -  -  -  

R/W  R/W  R/W  R/W  R/W  - -  -  -  

ֳḉө 0 0 0 0 - -  -  -  

BIT[7]  PWM2AEC ï PWM2Aᶏ ᵝ ₮ └ᵝ 

0̔ ῏ PWM2Aⱳ ̆ ₮ PWM ̕ 

1̔ ᶏ PWM2Aⱳ ̆ ᾛ ₮ PWM ̕ 

 

BIT[6]  PWM2BEC ï PWM2Bᶏ ᵝ ₮ └ᵝ 

0̔ ῏ PWM2Bⱳ ̆ ₮ PWM ̕ 

1̔ ᶏ PWM2Bⱳ ̆ ᾛ ₮ PWM ̕ 

 

BIT[5]  PWM2ANV ï PWM2A ₮ └ᵝ 

0̔ ₮ ̕ 

1̔ ₮̕ 

 

BIT[4]  PWM2BNV ï PWM2B ₮ └ᵝ 

0̔ ₮ ̕ 

1̔ ₮̕ 
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8 RC PFRC 

ῤ 1ҩ RC ̂PFRC̃̆ ₮ FPFRC ᵬ Ȃ 

 

PFRC ‰̆ ‰ṿḠ 8ᵝ PFRCCALҬ̆ ᵝ ̆

ꜚⱴ ₮ ṿᵬҹ∆ ṿ̆ FPFRC 32MHzȂ ᾛ ᴆ ̆ ѿ

ῤ ῒז Ȃ 

 

PFRCὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PFRCCR PFRCEN - -  -  -  -  -  -  

R/W  R/W  - -  -  -  -  -  -  

ֳḉө 0 - -  -  -  -  -  -  

BIT[7]   PFRCEN ï PFRCᶏ ᵝ 

0̔ ῏ PFRC̕  

1̔ PFRC̕  

 

PFRCỈ ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

PFRCCAL PFRCCAL7 PFRCCAL6 PFRCCAL5 PFRCCAL4 PFRCCAL3 PFRCCAL2 PFRCCAL1 PFRCCAL0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө U U U U U U U U 

BIT[7:0]  PFRCCAL[7:0]  ï PFRC ‰ᵝ̂ ᵝ∆ ṿҹ₮ ṿ̃ 

 

↕σ 

1  PFRCấᵎᵄ ẢᾩҧỂԍ Ḧαᾩ >200us βεỬᴴ₇ẁẓⱴτ 

2  PFRC῏ᶼ ᵿѬα32MHz -10%β~α32MHz +4% βαҧḪ ○Ѭ֜βτ 

3  ₉ ᶬַ֞ײ ♆ᾴ ε῏ᶼײַ Ѭ 0.5%τ 

4  PFRCCALѦṯḔῑ֦ᴓ֜өε ҬỈ ẓᶴүᴜөҧӜ׀ ᶵτ 
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9 ADC 

9.1 ADC  

ῤ 1ҩ 12ᵝ ADCȂ 

Õ 12 ̔AN0~AN11̕ 4 ῤ ̔GNDȁVDD/4ȁEVN0/4ȁEVN1/4̕  

Õ V̔DDȁῤ V IR̂ 2V/3V/4V ȁ̃ VER̂ VERI ῀̃̕  

Õ ADC ̔FHIRC 32/64/128/256№ ̕ 

Õ ‰̕ 

 

ADC ᵝ ADEN ̆ ADCKS ̆ ADCHS

̆ ADEOC ꜚ ADC Ȃ ADEOCҹ 1 ῒΏ 0 ꜚ ̕

῀ ADRH/ADRLҬ̆ADEOC ꜚ 1̆ Ҭ ADIF 1 ADCҬ Ȃ 

 

ADC ̂SAMPLẼ 2/4/8/15ҩ ADCLK̂ ADC ̃̆ ̂CONVERT̃

ҹ 12ҩ ADCLK̆ѿ ADC ҹ 14/16/20/27ҩ ADCLKȂ 

 

ADC Ҋ ̔ 

ňň

T>0ADEOC

ᴌ 0

ňň

SAMPLE

ADEN

ADCLK

CONVERT

ᴌ 1

ADC_DATA Uncer t ai n Dat a New Dat a

 

 

↕σ 

1  AD Ὀ Ѧỡ ADEN Ίӓ ᾩεADRH/ADRL ѦַײᾎὊΊּרεẓᶇ AD Ὀ Ῠњ ADEN ӓ ײַ ֘

і ᴧ AD ὈᾎὊτ 

2  ἬԒ ᴟ ⸗ᴘ VIRεְ ӟ VDD> αVIR+0.5V βεᵊְ VIRṃ Ѳі τ 

3  ӓ ADC ⁴ᶑᵄ Ả 500ms ҧѕ ֫Ὀᴟ ⸗ᴘ Ả 200us ҧѕεỂ⸗ ḦᵄỬ ᵎח AD Ὀτ

֫Ὀ ԃ ᵄεᴨᶸ ԃẼᵟε׀Ѣ⁸ Ὀַײ Ὼҹῑ ṭεẤ ầτ 

4  AD Ὀ ẘᴨᴟ ⸗ᴘ ẘַײẼᵟεњԒ ᴟ ⸗ᴘіַײ Ὀ ẘε₦ᶸ ᴟ ⸗ᴘꜝӈ 2 ѥ LSBṪᴷτ 

5  Ὀᾩ Ớ ‒ᾩ εְ ╥ᶸ ԃַח↓ײε ӟ AD Ὀַײ ẘτ 
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9.2 ADC  

ADC ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADCR0 ADEN ADEOC ADCKS1 ADCKS0 ADCHS3 ADCHS2 ADCHS1 ADCHS0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 1 1 1 1 1 1 1 

BIT[7]   ADEN ï ADCᶏ ᵝ 

0̔ ῏ ADC̕ 

1̔ ADC̕ 

 

BIT[6]  ADEOC ï ADC ꜚ └ᵝ ᵝ 

0̔ AD Ҭ̆ ꜚ 1̕ 

1̔ AD ̆Ώ 0 ꜚ AD ̕ 

 

BIT[5:4]  ADCKS[1:0] ï ADC ᵝ 

ADCKS[1:0]  ADC Ὀᾩ FADC 

00 FHIRC/32  

01 FHIRC/64  

10 FHIRC/128  

11 FHIRC/256  

 

BIT[3:0]  ADCHS[3:0] ï ADC ῀ ᵝ 

ADCHS[3:0]  ADC ԃ  

0000 AN0  

0001 AN1  

0010 AN2  

0011 AN3  

0100 AN4  

0101 AN5  

0110 AN6  

0111 AN7  

1000 AN8  

1001 AN9  

1010 AN10  

1011 AN11  

1100 EVN0/4  

1101 EVN1/4  

1110 VDD/4  

1111 GND 
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 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADCR1 ADRSEL ADVRS2 ADVRS1 ADVRS0 - -  ADSPS1 ADSPS0 

R/W  R/W  R/W  R/W  R/W  - -  R/W  R/W  

ֳḉө 0 0 0 0 - -  0 0 

BIT[7]   ADRSEL ï ADC ᵝ 

0̔ ADC ҹ 12ᵝ ̆ 8ᵝ ῀ ADRH[7:0]ȁᵞ 4ᵝ ῀ ADRL[3:0]̕ 

1̔ ADC ҹ 12ᵝ ̆ 4ᵝ ῀ ADRH[3:0]ȁᵞ 8ᵝ ῀ ADRL[7:0]̕ 

 

BIT[6]  ADVRS2 ï ADC ᵝ 

0̔ ADC ADVRS[1:0]‗ ̕ 

1̔ ADC ҹ VER̂ VERI ῀ ̃̕  

 

BIT[5:4]  ADVRS[1:0] ï ADC ᵝ 

ADVR S[1:0]  ADC ᴟ ⸗ᴘ 

00 VDD 

01 ԓ 4.0V 

10 ԓ 3.0V 

11 ԓ 2.0V 

 

BIT[1:0]  ADSPS[1:0] ï ADC ᵝ 

ADSPS[1:0]  ADC ‒ᾩ  

00 15 Ѧ ADCLK 

01 8Ѧ ADCLK 

10 4Ѧ ADCLK 

11 2Ѧ ADCLK 

 

 

ADC Ὀ ῺḶḔᵷ 

ADRSEL=0 ̔ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADRH  ADR11 ADR10 ADR9 ADR8 ADR7 ADR6 ADR5 ADR4 

R/W  R R R R R R R R 

ֳḉө X X X X X X X X 

BIT[7:0]  ADR[11:4] ï ADC 8ᵝ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADRL  -  -  -  -  ADR3 ADR2 ADR1 ADR0 

R/W  -  -  -  -  R R R R 

ֳḉө -  -  -  -  X X X X 

BIT[3:0]  ADR[3:0] ï ADC ᵞ 4ᵝ 
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ADRSEL=1 ̔ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADRH  -  -  -  -  ADR11 ADR10 ADR9 ADR8 

R/W  -  -  -  -  R R R R 

ֳḉө -  -  -  -  X X X X 

BIT[3:0]  ADR[11:8] ï ADC 4ᵝ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

ADRL  ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADR0 

R/W  R R R R R R R R 

ֳḉө X X X X X X X X 

BIT[7:0]  ADR[7:0] ï ADC ᵞ 8ᵝ 

 

ADC Ӭ ӡ ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

OSADJCR OSADJEN - -  OSADJTD OSADJT3 OSADJT2 OSADJT1 OSADJT0 

R/W  R/W  - -  R/W R/W R/W R/W R/W 

ֳḉө 0 - -  0 0 0 0 0 

BIT[7]   OSADJEN ï ADC Ẓ ḱ ᶏ ᵝ 

0̔ ADC Ẓ ḱ ̕ 

1̔ ADC Ẓ ḱ ̕ 

 

BIT[4]  OSADJTD ï ADC Ẓ ḱ ᵝ 

0̔ ḱ ̆ ḱ ⁞ ṿ̂ ԍ ṿ ḱ ̃̕  

1̔ ḱ ̆ ḱ ⱴ ṿ̂ ԍ ṿ ḱ ̃̕  

 

BIT[3:0]  OSADJT[3:0] ï ADC Ẓ ḱ ᵝ 

OSADJT[3:0]  ӡ ⸗ᴘαԏᶙөβ 

0000 0mV  

0001 1mV  

0010 2mV  

 ̇  ̇

1110 14mV  

1111 15mV  

 

 

 

9.3 ADC  

ᵬ ̔ 

(1) ҹ ῀ ̆῏ ῤ ҉/Ҋ ̕ 

(2) └ ̆῏ I/Oⱳ ̕ 
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(3) ̆↕ ADCKS̆ ADC ̕ 

(4) ̆↕ ADSPS̆ ADC ̕ 

(5) ̆↕ ADVRS̆ ̕ 

(6) ̆↕ ADRSEL̆ ADC ̕ 

(7) ADEN 1̆ᶏ ADC ̕ 

(8) ADCHS̆ ADC ̕ 

(9) ̆ADEOCΏ 0̆ ꜚ AD ̕ 

(10) ADEOC ᴆ 1̂ ≠ ADCҬ ̃̕  

(11) ADC ̂ADRHȁADRL̃̕  

(12) ̂8̃~̂11̃ ̆ Ҍ ѿ ̕ 

 

 

 

9.4 ADC  

(1) ADC ῀ ҹῤ ̆ ADC ȁ ̆ OSADJEN=1̕  

(2) OSADJTD=0ȁOSADJT=00H̆ ADC ̔ 

Õ ADC ҹ 0̆↕ ̂4̃̕  

Õ ADC Ҍҹ 0̆↕ ̂3̃̕  

(3) OSADJTⱴ 1 ADC ̔ 

Õ ADC ҹ 0̆↕ ̂6̃̕  

Õ ADC Ҍҹ 0̆↕ ̂3̃̆ ⌠ ҹ 0 OSADJT=0FH̆ ̂6̃̕  

(4) OSADJTD=1ȁOSADJT=0FH̆ ADC ̔ 

Õ ADC ҹ 0̆↕ ̂6̃̕  

Õ ADC Ҍҹ 0̆↕ ̂5̃̕  

(5) OSADJT⁞ 1 ADC ̔ 

Õ ADC ҹ 0̆↕ ̂6̃̕  

Õ ADC Ҍҹ 0̆↕ ̂5̃̆ ⌠ ҹ 0 OSADJT=00H̆ ̂6̃̕  

(6) OSADJTD OSADJT[3:0] ṿ ҹ Ẓ ᶃḱ ḱ̆ ̆ ADC ᵬ

ᶏ ̆Ҍ Ῥ ḱ Ȃ 
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10 TKM 

10.1 TKM  

ῤ 1ҩ ᾟ TKM̆ 8 ῀̂TKN0~TKN7 Ȃ̃

16ᵝ T0 16ᵝ ᾟ TKCNT №̆ ᾟ

׆̆ ≢ Ȃ 

 

TKN7

TKCHS

TKN0

Ѣ

TKEN

TKFJE0 1

TKFJE

TKFS[ 2: 0]

12BI T

16BI T

4BI T

T0
T0I F

T0CNTH[ 6: 4]

TKCFL TKM

T0EN

T0MOD

TKCON

TKI F

 

 

↕σ 

1  T0 Ѭ ὰ⁴ẩᾩεT0EN֑ 1 ᵎח T0 ᾩεT0 ╠֦ᵄṃ ╒ח T0ENҧԊ T0τ 

2  T0 Ѭ ὰ⁴ẩᾩεTKCNT ấḉ ᾎַײῪҬѬ TKEN=1 TKCON =1 ᵄ T0EN ֑ԃ 1εặ T0 ╠֦ᵄṃ

Ӯ₆ח ᾎτT0 ѬḦᾩ⁴ẩᾩεTKCNT ấḉ ᾎַײῪҬѬ TKEN=1 ᵄ TKCON ֑ԃ 1ε TKCON

֑ 0 ְӮ₆ ᾎẉᵂᾩ╒ TKCNTεỨҧ₈ᾩ ӽ ᴧ TKCNT ╒өԛײַ TKCONτ 

3  T0 Ѭ ὰ⁴ẩњ TKM ấ αᵎTKFJE=1βַײ ֘і T0 ṃ Ѭ 4bit Ó12bit ṩӏ⁴ẩε₤⁸ӈ 12bit

֞ ╠֦ᵄ 4bit ө֞ 1 בּ Ғⱳ╠֦ѦᾘεT0 ײַ bit14 -bit12 ӇѬ ♆ ἬӇε₈ᾩ TKFS ᾢ

ᾇεTKFSַײ ҇ T0 ײַ bit14 -bit12 Ӈτ 

4  TKCFL Ἤ ᾎᵷ TKCNT ԃᾩ ↓╥ײַ ╥εᴴҧג ὰἸ ẫ ῢ↓ӠᴹεὝײַ Ἰ ἍẆἀ Ḅ

TKCFL=11ε 8MHz ҧѕַײӠᴹ ╥ τ 

 

 

 

10.2 TKM  

TKM ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

TKCR0 TKEN TKCON TKCFL1 TKCFL0 TKFJE TKFS2 TKFS1 TKFS0 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7]   TKEN  ï TKM ᶏ ᵝ 

0̔ ῏ TKM̕ 

1̔ TKM̕ 
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BIT[6]  TKCON  ï TKM ᾟ └ᵝ 

0̔ TKM ᾟ ̕ 

1̔ ᾛ TKM ᾟ ̕ 

 

BIT[5:4]  TKCFL [1:0] ï TKCNT ᵝ 

TKCFL[2:0]  TKCNT ᾩ ╥↓ᾩ  

00 50ns 

01 100ns 

10 200ns 

11 400ns 

 

BIT[3]  TKFJE  ï TKM ᶏ ᵝ 

0̔ ῏ TKM ⱳ ̕ 

1̔ TKM ⱳ ̕ 

 

BIT[2:0]  TKFS[2:0] ï TKM ᵝ 

TKFS[2:0]  TKM ♆ 

000 800KHz 

001 1050KHz 

010 1300KHz 

011 1550KHz 

100 1800KHz 

101 2050KHz 

110 2300KHz 

111 2600KHz 

↕σѕ ♆өѬẫ ᶸὓ 15pF ⸗Ḳᾩ өεḪ өјẫ Ḷⱳ⸗ḲῑԊ  

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

TKCR1 TKIE TKIF - -  -  TKCHS2 TKCHS1 TKCHS0 

R/W  R/W  R/W  - -  -  R/W  R/W  R/W  

ֳḉө 0 0 - -  -  0 0 0 

BIT[7]  TK IE  ï TKM Ҭ ᶏ ᵝ 

0̔ TKM Ҭ ̕ 

1̔ ᶏ TKM Ҭ ̕ 

 

BIT[6]  TKIF  ï TKM Ҭ ᵝ 

0̔ TKM Ҭ ̕ 

1̔ TKM Ҭ ̆ ᴆ 0̕ 

 

BIT[2:0]  TKCHS[2:0] ï ῀ ᵝ 

TKCHS[2:0]  ὰἸ ԃ  

000 TKN0 
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001 TKN1 

010 TKN2 

011 TKN3 

100 TKN4 

101 TKN5 

110 TKN6 

111 TKN7 

↕σặ ᴬⱴ҇ ὰἸ ԃᾩε ӽԊ ᴬַײᾎḓ I/O ה ᴢԍԒ ѕ/іἝ⸗  

 

TKM ⸗Ḳӻᾄ ᾎᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

TKCNTH  TKCNT15 TKCNT14 TKCNT13 TKCNT12 TKCNT11 TKCNT10 TKCNT9 TKCNT8 

R/W  R R R R R R R R 

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  TKCNT [15:8] ï TKM ᾟ 8ᵝ 

 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

TKCNTL TKCNT7 TKCNT6 TKCNT5 TKCNT4 TKCNT3 TKCNT2 TKCNT1 TKCNT0 

R/W  R R R R R R R R 

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  TKCNT [7:0] ï TKM ᾟ ᵞ 8ᵝ 

 

 

 

10.3 TKM  

ᵬ ̔ 

(1) ҹ ῀ ̆῏ ῤ ҉/Ҋ ̕ 

(2) └ ̆῏ I/Oⱳ ̕ 

(3) T0MOD T0ҹ ̕ 

(4) TKEN TKM ῒ ̕ 

(5) TKFL TKCNT ̕ 

(6) TKCHS ῀ ̕ 

(7) TKFS ̕ 

(8) TKCONҹ 1ᾛ TKCNT ̕ 

(9) T0ENҹ 1 ꜚ T0 ᶏ TKM ̕ 

(10) T0IF 1 ≠ T0Ҭ T0EN ̕ 

(11) TKM ̂TKCNTHȁTKCNTL̃̕  

(12) TKCONҹ 0̆ TKCNTH TKCNTL Ώ ᵬ̆ ̕ 

(13) ̂6̃~̂12̃ Ҍ ѿ ̕ 
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11 LVD 

ῤ ᵞ LVD̆ ᵝ LVDEN ̆ LVDVS ṿȂ

VDD ᵞԍ ṿ ᵝ LVDF 1̆ Ҭ LVDIF 1 LVD

Ҭ ̕ LVD ̂ ῖ ṿҹ 6%̃̆ VDD ҉ ṿ+6% LVDF

0̂ᵖҬ Ҍᴪ ꜚ 0 Ȃ̃ 

 

LVD ὔֹḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

LVDCR LVDEN - LVDVS2 LVDVS1 LVDVS0 - -  LVDF 

R/W  R/W  - R/W  R/W  R/W  - -  R 

ֳḉө 0 - 0 0 0 - -  X 

BIT[7]   LVDEN  ï ᵞ LVD ᶏ ᵝ 

0̔ ῏ LVD̕ 

1̔ LVD̕ 

 

BIT[5:3]  LVD VS[2:0] ï LVD ṿ ᵝ 

LVDVS[2:0]  LVD ⸗ᴘ≡ ө 

000 2.0V 

001 2.2V 

010 2.4V 

011 2.6V 

100 2.8V 

101 3.2V 

110 3.6V 

111 4.0V 

 

BIT[0]  LVDF  ï LVD ᵝ 

0̔ VDD ԍ ṿ̆ LVD ῏ ̕ 

1̔ VDD ᵞԍ ṿ̕ 

 

↕σấᵎ LVD ֫Ὀ⸗ᴘ≡ ө ὺӏε Ể⸗ Ḧαᾩ >2ms βᵄ LVD ֦Ửῑᾇ  
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12  

Ҭ Ҭ ̂INT0~INT1 ȁ̃ Ҭ ̂T0~T2 ȁ̃ADC Ҭ ȁTKM Ҭ

Ҭ Ȃ Ҭ ᶏ ᵝ GIE Ҭ Ȃ 

 

CPU Ҭ Ҋ̔ 

Õ CPU Ҭ Ҭ ̆ ꜚ ╠ פ Ҋѿ פ Ḡ ̆

ꜚ 0Ҭ ᶏ ᵝ GIEץ Ả Ҭ Ȃҍ ᵝҌ ̆ ᴆҬ ҌẢ ╠ פ

̆ Ҭ ⌠ ╠ פ Ȃ 

Õ CPU Ҭ ̆ ⌠Ҭ ῀ ̂0008H̃ Ҭ Ⱶ ̆Ҭ Ⱶ

ᾢḠ ⱴ A PFLAĞ Ҭ Ȃ 

Õ Ҭ Ⱶ Ҭ ̆ ᾢ ⱴ A PFLAĞ RETIE

Һ Ȃ ꜚ GIEҹ 1̆ ׆ ₮ PCṿ̆׆Ҭ ֟ ╠

פ Ҋѿ פ Ȃ 

 

↕σ ӓⱴᶸ Ѧᾘה ỡ הѦᾘשּׁ ε ṃּגẓ ᴬ Ѭ ԃ◦  

 

 

 

12.1  

2 Ҭ INT0/INT1̆ ҉ ȁҊ Ȃ Ҭ

̆Ҭ INTnIF̂ n=0-1̃ 1̆ Ҭ ᶏ ᵝ GIEҹ 1ғ Ҭ ᶏ ᵝ INTnIÊ n=0-1̃

ҹ 1̆↕֟ Ҭ Ȃ 

 

 

 

12.2  

Tn̂ n=0-2̃ ₮ Ҭ ̆Ҭ TnIF̂n=0-2̃ 1̆ Ҭ ᶏ

ᵝ GIEҹ 1ғ Ҭ ᶏ ᵝ TnIÊn=0-2̃ҹ 1̆↕֟ Ҭ Ȃ 

 

 

 

12.3 TKM  

TKM TKCNT ₮ TKM Ҭ ̆Ҭ TKIF 1̆ Ҭ

ᶏ ᵝ GIEҹ 1ғ TKM Ҭ ᶏ ᵝ TKIEҹ 1̆↕֟ TKM Ҭ Ȃ 
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12.4  

8 Ҭ ̆ ᵝ ᶏ ̆ᴋ ѿ ᶏ Ҭ ῀

̆ ᴪ Ҭ ̆Ҭ KBIF 1̆ Ҭ ᶏ ᵝ GIEҹ 1ғ Ҭ ᶏ ᵝ

KBIE ҹ 1̆↕֟ Ҭ Ȃ 

 

 ѦᾘὔֹḶḔᵷשּׁ

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

P0KBCR P07KE P06KE P05KE P04KE P03KE P02KE P01KE P00KE 

R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7:0]  P0nKE ï P0n Ҭ ᶏ ᵝ̂n=7-0̃ 

0̔ Ҭ ⱳ ̕ 

1̔ ᶏ Ҭ ⱳ ̕ 

 

 

 

12.5 ADC  

ADC ADCҬ ̆Ҭ ADIF 1̆ Ҭ ᶏ ᵝ GIEҹ 1ғ ADCҬ

ᶏ ᵝ ADIE ҹ 1̆↕֟ ADCҬ Ȃ 

 

 

 

12.6 LVD  

VDD ׆ ԍ ṿ ҹᵞԍ ṿ LVD Ҭ Ҭ̆ LVDIF 1̆ Ҭ

ᶏ ᵝ GIEҹ 1ғ LVD Ҭ ᶏ ᵝ LVDIE ҹ 1 ̆↕֟ LVD Ҭ Ȃ 

 

 

 

12.7  

Ѧᾘӓ ḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INTE T2IE LVDIE ADIE KBIE INT1IE INT0IE T1IE T0IE 

R/W  R/W  R/W  R/W R/W R/W R/W R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7]  T2IE  ï T2Ҭ ᶏ ᵝ 

0̔ T2Ҭ ̕ 

1̔ ᶏ T2Ҭ ̕ 
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BIT[6]   LVDIE  ï LVD Ҭ ᶏ ᵝ 

0̔ LVD Ҭ ̕ 

1̔ ᶏ LVD Ҭ ̕ 

 

BIT[5]  ADIE  ï ADCҬ ᶏ ᵝ 

0̔ ADCҬ ̕ 

1̔ ᶏ ADCҬ ̕ 

 

BIT[4]  KBIE  ï Ҭ ᶏ ᵝ 

0̔ Ҭ ̕ 

1̔ ᶏ Ҭ ̕ 

 

BIT[3]  INT1IE  ï INT1Ҭ ᶏ ᵝ 

0̔ INT1Ҭ ̕ 

1̔ ᶏ INT1Ҭ ̕ 

 

BIT[2]  INT0IE  ï INT0Ҭ ᶏ ᵝ 

0̔ INT0Ҭ ̕ 

1̔ ᶏ INT0Ҭ ̕ 

 

BIT[1]  T1IE  ï T1Ҭ ᶏ ᵝ 

0̔ T1Ҭ ̕ 

1̔ ᶏ T1Ҭ ̕ 

 

BIT[0]  T0IE  ï T0Ҭ ᶏ ᵝ 

0̔ T0Ҭ ̕ 

1̔ ᶏ T0Ҭ ̕ 

 

 

Ѧᾘ ỏḶḔᵷ 

 Bit 7  Bit 6  Bit 5  Bit 4  Bit 3  Bit 2  Bit 1  Bit 0  

INTF  T2IF LVDIF ADIF KBIF INT1IF INT0IF T1IF T0IF 

R/W  R/W  R/W  R/W R/W R/W R/W R/W  R/W  

ֳḉө 0 0 0 0 0 0 0 0 

BIT[7]   T2IF  ï T2Ҭ ᵝ 

0̔ T2Ҭ ̕ 

1̔ T2Ҭ ̆ ᴆ 0̕ 

 

BIT[6]   LVDIF  ï LVD Ҭ ᵝ 

0̔ LVD Ҭ ̕ 

1̔ LVD Ҭ ̆ ᴆ 0̕ 
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BIT[5]  ADIF  ï ADCҬ ᵝ 

0̔ ADCҬ ̕ 

1̔ ADCҬ ̆ ᴆ 0̕ 

 

BIT[4]  KBIF  ï Ҭ ᵝ 

0̔ Ҭ ̕ 

1̔ Ҭ ̆ ᴆ 0̕ 

 

BIT[3]  INT1IF  ï INT1Ҭ ᵝ 

0̔ INT1Ҭ ̕ 

1̔ INT1Ҭ ̆ ᴆ 0̕ 

 

BIT[2]  INT0IF  ï INT0Ҭ ᵝ 

0̔ INT0Ҭ ̕ 

1̔ INT0Ҭ ̆ ᴆ 0̕ 

 

BIT[1]  T1IF  ï T1Ҭ ᵝ 

0̔ T1Ҭ ̕ 

1̔ T1Ҭ ̆ ᴆ 0̕ 

 

BIT[0]  T0IF  ï T0Ҭ ᵝ 

0̔ T0Ҭ ̕ 

1̔ T0Ҭ ̆ ᴆ 0̕ 
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13  

↕σ 

1  ◕ Έ ᶂѦᾎὊᶍΎ Ἑ‒Ḫ≡εҜӏѬẓⱴᴟ ε ֪ᾎὊᵻⱳҒṩ Ӭṭεᴴ јḪ ○ї τѬӟ

○ ₇ẁṩӏε ︢ӟԍṩӏῪҬ ᴿ⸗₭◕ ᴟᾎ ᾭτ 

2  ᶂᾑѦᾢ◕ַ ᾭεְ⸗ᴘ◕ Έ ẘῪҬѬ╗ײַ T=25 ɹε╗ẘ◕ Έ ᴘῪҬѬ⸗ײַ VDD=5V τ 

 

 

 

13.1 I/O  

ԃ SMT ө⸗ᴘ VS⸗╟⸗ᴘ 
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I/O ∫⸗ח ֦ VS ᴬ⸗ᴘαVDD=5V β 
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ѕ/іἝ⸗ ө VS⸗╟⸗ᴘ 
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ҵּ⁴יẩ ה VS⸗╟⸗ᴘ 

 

 

 




















