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�T��,Ì�G�µ�C�T��,Ì�G�µ�C�T��,Ì�G�µ�C�T��,Ì�G�µ�C  

�g �³ �h*ü8×�_  
�ÉHA0075S MCU �á�!+	CÃ
`��95+	CÃ,X�h*ü8×�_  

(M�û(M�û(M�û(M�û 

�  �¹�0+		_ �Ö 
fSYS=0.4~20MHz�Ö4.5V�� 5.5V 

�  26 �þ	 	åEg�9 /Eg�Î	·  
�  �êF¼���•Eg�9�â 4 �þEg�9 /Eg�Î �é6î �E*ü  
�  �K�Ý 7 4{NX�ÚNe�<	ž���•�s6Ñ,X 8 �!	Ã4ê

/ß�n�Ê /Au�D�< 
�  �K�Ý 74{NX�ÚNe�<	ž���•�s6Ñ,X 16�!	Ã4ê

/ß�n�Ê /Au�D�< 
�  Flash/ß�c�,�| �Ö4096�h 15 
�  RAM �D�B�,�| �Ö192�h 8 
�  �Y5B�J�'�Ã IRC�ÃERC ��95+	CÃ  
�  Lš�ä �YF¼RC��95�< �È�JNe)[	ÃEÝ 12MHz�Ã

16MHz �ê 20MHz 
�  ,ßK¼(«�n�Ê�<�s6Ñ  
�  PFDMÇNe�{*ó�< 
�  �V�0 
`
øGf�s6Ñ �È�¹L!�"�s5ë  
�  VDD=5V�È2Ï4³�ÊJs�� 20MHz �Ê�È�Û�¸
<

�ó�� 0.2� s 

�  8 ��
Ú�Ü  
�  8 EîF' 12 �! A/D E@�6�< 
�  3 EîF' 10 �!,X  PWM Eg�Î �È�ú�f>9 Eg�Î �È

�â 6 �þEg�9 /Eg�Î	· �E*ü �é6î�È�J�ú 3 �þ
PWM 	40N!¨�{�
�˜�,�<  

�  �!�¡�0�Û�¸  
�  �¹><�Û�¸  
�  63 �5�Û�¸  
�  ���Ý�Û�¸FÑ	Ã�ü 1 �ê 2 �þ�Û�¸
<�ó�Y�`�ä  
�  �"+		_�á�!�s6Ñ  
�  �"+		_�”#��s6Ñ  
�  Lš�ä�Ý E¤1k���û�<  
�  Lš�ä�Ý �ú���•�s6Ñ,X!¨EW�<  
�  Flash/ß�c�,�|�<	Ã�î õ�,�|P¬E’ 10 �Û õ  
�  Flash /ß�c�,�|�<�Y �D�B�±�,�ÊKÈ�û�b 10

�H 
�  ICP(�ü4“4ê/ß )�y	·  
�  28-pin SOP �Õ>™ 

 

http://www.holtek.com.cn/china/tech/appnote/appnote.htm
http://www.holtek.com.cn/china/tech/appnote/uc/pdf/ha0075sV110.pdf
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_	ÃEÝ�Ã�îEîF' A/D�ÃPWM�Ã�V�0
`
øGf�s6Ñ �È<Q���Ô!��ç��,È#��´��+	���h*ü5àA’Au,X 	)(��� �È
���J���û,X�s6Ñ�S�k�W	Ã�¹ �S"¯ �h*ü�b A/D �{
•�� �È�_�V �ô�ó�< �µ	Ë�Ø)Ú �ÃP@E’PE�|�Ã�¹�î�{�
 �Ã
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`�$2Ï4³�{�
 1��Ä  



 
 

 
HT45FM03B 

 

Rev.1.10  2010-05-07 3 

�•���Ò�•���Ò�•���Ò�•���Ò  

I n - c i r c u i t
P r o g r a m m i n g

C i r c u i t r y

S t a c k

R A M  D a t a
M e m o r y

I / O
P o r t s

8 - b i t / 1 6 - b i t
T i m e r

P r o g r a m m a b l e
F r e q u e n c y
G e n e r a t o r

W a t c h d o g
T i m e r

P r o g r a m
M e m o r y

8 - b i t
R I S C
M C U
C o r e

W a t c h d o g
T i m e r  O s c i l l a t o r

R e s e t
C i r c u i t

I n t e r r u p t
C o n t r o l l e r

I R C / E R C / C r y s t a l
S y s t e m  O s c i l l a t o r

L o w
V o l t a g e
R e s e t

A / D
C o n v e r t e r

P W M
G e n e r a t o r

O P A
C o n t r o l
R e g i s t e r

A n a l o g
C o m p a r a t o r

C o n t r o l
R e g i s t e r

P A ,  P B ,  P C ,  P DT M R 0 / T M R 1 P F D

O P A

C M P

R E S

I N T 0 A
I N T 0 B
I N T 0 C
I N T 1

O S C 1

O S C 2

P W M 0 H
P W M 0 L
P W M 1 H
P W M 1 L
P W M 2 H
P W M 2 L

O P V I N P

O P V I N N

O P O U T

C V I N P

C V I N N

C O U T

A N 0 ~ A N 7

 
 

�é6î�é6î�é6î�é6î �Ò�Ò�Ò�Ò 

 H T 4 5 F M 0 3 B
2 8  S O P - A

2 8

2 7

2 6

2 5

2 4

2 3

2 2

2 1

2 0

1 9

1 8

1 7

1 6

1 5

1

2

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

P B 5 / A N 5 / [ I N T 0 B ]

P B 4 / A N 4 / [ I N T 0 A ]

P A 3 / C O U T

P A 2 / C V I N N

P A 1 / C V I N P

P A 0 / O P V I N P

P B 3 / A N 3 / O P V I N N

P B 2 / A N 2 / O P O U T

P B 1 / A N 1

P B 0 / A N 0

V S S / A V S S

P C 0 / P W M 0 H

P C 1 / P W M 0 L

P C 2 / P W M 1 H

P B 6 / A N 6 / [ I N T 0 C ]

P B 7 / A N 7 / T M R 0 / T M R 1

P A 4 / I N T 0 A

P A 5 / I N T 0 B

P A 6 / I N T 0 C

P A 7 / I N T 1

P D 3 / O S C 2

P D 2 / O S C 1

V D D / A V D D

P D 1 / R E S

P D 0 / P F D

P C 5 / P W M 2 L

P C 4 / P W M 2 H

P C 3 / P W M 1 L
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�é6îAÈ�â�é6îAÈ�â�é6îAÈ�â�é6îAÈ�â  

�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä  I/O G!5BG!5BG!5BG!5BEÝNMEÝNMEÝNMEÝNM AÈ�âAÈ�âAÈ�âAÈ�â 
PA0/OPVINP  
PA1/CVINP  
PA2/CVINN  
PA3/COUT  
PA4/INT0A  
PA5/INT0B  
PA6/INT0C  
PA7/INT1 

I/O 

�Þ�•+	L�  

øGf  

INT0A 
INT0B 
INT0C 

8 �!	 	åEg�9 /Eg�Î	· �Ä!£�!	Ã+� G!5BEÝNMA’5B��	ú�Ý
ø
Gf�s6Ñ�Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù �ƒ�š(M?º	¥Eg
�9�È	ÃEîE› G!5BEÝNMA’5B��	ú�ú�Ý �Þ�•+	L� �Ä	ÃEîE›G!
5BEÝNMEÝ�½INT0A�ÃINT0B�ÃINT0�ÃINT1 �â  PA4~PA7 �E
*ü*ü�ÄOPVINP�ÃCVINP�ÃCVINN�ÃCOUT �â  PA0~PA3
�E*ü  

PB0/AN0 
PB1/AN1 
PB2/AN2/OPOUT 
PB3/AN3/OPVINN 
PB4/AN4/INT0A 
PB5/AN5/INT0B 
PB6/AN6/INT0C 
PB7/AN7/TMR0/TMR1 

I/O 

�Þ�•  
INT0A 
INT0B 
INT0C 

8 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù
�ƒ�š(M?º	¥Eg�9 �È	ÃEîE› G!5BEÝNMA’5B��	ú�ú�Ý�Þ�•+	
L��ÄPB�â A/D Eg�9	· �E*ü �Ä	ÃEîE›G!5BEÝNMA’5BINT0A�Ã
INT0B�ÃINT0C �â PB4~PB6�E*ü �ÄOPOUT�ÃOPVINN
�â PB2~PB3�E*ü �ÄTMR0 
` TMR1 �â PB7�E*ü  

PC0/PWM0H 
PC1/PWM0L 
PC2/PWM1H 
PC3/PWM1L 
PC4/PWM2H 
PC5/PWM2L 

I/O �Þ�•  

6 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù
�ƒ�š(M?º	¥Eg�9 �Ä+�G!5BEÝNMA’5B��	ú�ú�Ý�Þ�•+	L� �Ä
PWM0H~PWM2H
` PWM0L~PWM2L �Ú�ÿ�â PC	·�E
*ü 

PD0/PFD I/O �Þ�•  
PFD 

1 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù
�ƒ�š(M?º	¥Eg�9 �È	ÃEîE› G!5BEÝNMA’5B��	ú�ú�Ý�Þ�•+	
L��Ä PFDEg�Î�â PD0�E*ü  

PD1/RES I/O PD1�ê RES 
1 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù
�ƒ�š(M?º	¥Eg �9�Ä PD1"u�ÝA’�$�Þ�•EÝNM�Ä RES�â PD1
�E*ü �Ä RES���ƒ�š(M?º	¥Eg�9 �È�"+	�G�Ý�� �Ä 

PD2/OSC1 
PD3/OSC2 I/O 

1.�YF¼RC 
2.�J��  
3.�êF¼RC 

2 4“	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î�ê5Ù
�ƒ�š(M?º	¥Eg�9 �ÄPD2~PD3"u�ÝA’5B�Þ�•EÝNM�ÄG!5BEÝ
NM�{�
E­ 2 �þ�é6î�0���J���é6î�ê��Eg�9 /Eg�Î�é6î �Ä�J
��,X��95�õ�ã�3+�G!5BEÝNM�{�
 �Ä�Ý 3 /¡��95�õ�ã�Ú�ÿ
���Ö  
1.�YF¼RC ��95 �ÖE­ 2 �þ�é6îG!5B��Eg�9 /Eg�Î�é6î �Ä 
2.�êF¼�J�� �ÖE­ 2 �þ�é6î�Ú�ÿG!5B�� OSC1/OSC2 
3.�êF¼RC ��95 +PD3�ÖPD2 G!5B�� OSC1�ÈPD3 G!5B��
Eg�9�ÃEg�Î�é6î �Ä 
�V�pEÝ�½�YF¼RC ��95 �È2Ï4³Ne)[+�G!5BEÝNMEÝ�½�Î�n
,X 12MHz�Ã16MHz �ê 20MHz ,XNe)[ �Ä 

VSS �ü  �ü  Bó+	$d 

AVSS �ü  �ü  
A/D E@�6�<,X�y
��é6î �È28 pin �Õ>™�6�ã,X8ƒ(��Þ,X
VSS
` AVSS ,Ì	à  

VDD �ü  �ü  !7+	$d  

AVDD �ü  �ü  
A/D E@�6�<,X+	$d�o�h0Ã�È28 pin �Õ>™�6�ã,X8ƒ(��Þ,X
VDD 
` AVDD ,Ì	à  
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�UL$	–�D�UL$	–�D�UL$	–�D�UL$	–�D  

+	$d�o�h+		_ ………….VSS-0.3V~VSS+6.0V  �|�,#ý�z ……....................…...…..-50�� ~125��  
0Ã	·Eg�9+		_ ………….VSS-0.3V~VDD+0.3V  �¹�0#ý�z …………........…..............-40�� ~125��  
IOL ��+	#� …….........................…..........150mA  IOH ��+	#� ………………………………-100mA
���s5ë  ……………….......…..…..……500mW 
"¼"¼"¼"¼�ÖE­G 	¾��A×Nq�n�s)[ �ÈCYE›�UL$	–�D��?˜�n,X8×�È�Ú�Í8ƒ(�Eô�ä�3�‡ �È�´"©NX�ó8ƒ(��ü�ÞEÄ�Û/�8×�È�ê,X�¹�0
(Š�Õ�È5à�è8¹KS�ó�ü�Û/�8×�È�ê,X�5�Ê�ß�¹�0 �È	Ã6Ñ�E
¡8ƒ(�,X	ÃM4�û �Ä 

,È#�+	!è(M�û,È#�+	!è(M�û,È#�+	!è(M�û,È#�+	!è(M�û  

Ta=25��  

#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  
VDD �5�Ê�5�Ê�5�Ê�5�Ê  

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

VDD �¹�0+		_  �ü  fSYS=0.4~20MHz  4.5 �ü  5.5 V 

IDD1 
�¹�0+	#�  
(Crystal OSC�ÈERC OSC 
IRC OSC) 

5V 
�´BóEQ�È 
fSYS=12MHz  
ADC �GKÁ 

�ü  3.5 5.5 mA 

IDD2 
�¹�0+	#�  
(Crystal OSC�ÈERC OSC 
IRC OSC)  

5V 
�´BóEQ�È 
fSYS= 16MHz 
ADC �GKÁ 

�ü  4.5 7.0 mA 

IDD3 
�¹�0+	#�  
(Crystal OSC�ÈERC OSC 
IRC OSC) 

5V 
�´BóEQ�È 
fSYS= 20MHz 
ADC �GKÁ 

�ü  5.5 8.5 mA 

ISTB1 M-�Õ+	#� �ÄWDT �S6Ñ�Å 5V �´BóEQ�È2Ï4³ HALT �ü  �ü  10 � A 
ISTB2 M-�Õ+	#� �ÄWDT L86Ñ�Å 5V �´BóEQ�È2Ï4³ HALT �ü  �ü  2 � A 

V IL1 

Eg�9/Eg�Î	· �Ã TMR0�È 
TMR1�ÈINT0A�ÈINT0B�È 
INT0C 
` INT1 ,X�"+	
�GEg�9+		_  

�ü  �ü  0 �ü  0.3VDD V 

V IH1 

Eg�9/Eg�Î	· �Ã TMR0�È 
TMR1�ÈINT0A�ÈINT0B�È, 
INT0C 
` INT1 ,XP¬+	
�GEg�9+		_  

�ü  �ü  0.7VDD �ü  VDD V 

V IL2 �"+	�GEg�9+		_ (RES) �ü  �ü  0 �ü  0.4VDD V 
V IH2 P¬+	�GEg�9+		_ (RES) �ü  �ü  0.9VDD �ü  VDD V 
VLVR �"+		_�á�! +		_  �ü  LVR �S6Ñ�Ö4.2V -5% 4.2 +5% V 
VLVD �"+		_�”#� +		_  �ü  LVDEN=1,VLVD=4.4V -5% 4.4 +5% V 
IOL1 Eg�9/Eg�Î	·,X& +	#�  5V VOL=0.1VDD 10 20 �ü  mA 
IOH1 Eg�9/Eg�Î	·,X$d+	#�  5V VOH=0.9VDD -5 -10 �ü  mA 
RPH �Þ�•+	L�  5V �ü  10 30 50 kW 
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�x#�+	!è(M�û�x#�+	!è(M�û�x#�+	!è(M�û�x#�+	!è(M�û  

                 Ta=25��  

#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  
VDD �5�Ê�5�Ê�5�Ê�5�Ê  

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

fSYS 2Ï4³�ÊJs  �ü  4.5V~5.5V 400 �ü  20000 kHz 
5V Ta=25��  -2% 12 +2% MHz 
5V Ta=25��  -2% 16 +2% MHz 
5V Ta=25��  -2% 20 +2% MHz 

Ta=-20�� ~125��  -8% 12 +4% MHz 
Ta=-20�� ~125��  -7% 16 +5% MHz 
Ta=-20�� ~125��  -9% 20 +4% MHz 
Ta=-40�� ~125��  -9% 12 +4% MHz 
Ta=-40�� ~125��  -8% 16 +5% MHz 

fHIRC 2Ï4³�ÊJs  (HIRC) 
4.5V 
~5.5V 

Ta=-40�� ~125��  -12% 20 +4% MHz 
5V Ta=25�� ,R=120 k� * -2% 12 +2% MHz 

fERC 2Ï4³�ÊJs  (ERC) 4.5V 
~5.5V 

Ta=-40�� ~125�� , 
R=120 k� * 

-5% 12 +4% MHz 

fTIMER �n�Ê�<Eg�9Ne)[  
(TMR0/TMR1) 

�ü  �ü  0 �ü  4000 kHz 

fWDTOSC ,ßK¼(«��95�<
<�ó  5V �ü  32 65 130 � s 
tRES �êF¼�á�!�"+	�G6Ý�‘  �ü  �ü  1 �ü  �ü  � s 
tSST 2Ï4³
��|�ÊKÈ  �ü  �¢�V�0�õ�ã��
øGf  �ü  1024 �ü  tSYS 
tINT ���•6Ý�†�‘�z  �ü  �ü  1 �ü  �ü  � s 
tLVR �éCK�á�!,X�"+		_�‘�z  �ü  �ü  0.25 1 2 ms 
"¼"¼"¼"¼�Ö1. *tSYS =1/ fSYS �È 

2.�Í�b fERC, ,+	L����,�ü,XAÃ�Â�î�E
¡Ne)[,X�š.B�z �È�ÎA‚�S*ü2’�š+	L� �Ä 
3.���±A• HIRC ��95Ne)[,X0��n�û �È?U�ü VDD 
` VSS��KÈE²�y�Ô�þ 0.1� F ,X	•5ú+	�• �È�è+	�•,XE²�y�h��G£M4

E¥	)(���  
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��95�<#ý�z��95�<#ý�z��95�<#ý�z��95�<#ý�z /Ne)[(M�ûNe)[(M�ûNe)[(M�ûNe)[(M�û  

�ßM6(M�û�Ò�£4¬�Z��95�<,X�L
_ (M�û�Ä�Ò���� �ë�D�B ���Ô4˜ 4³Au�D�B�Ä���ë �D�B�™�o	–5×�È�J
M2#�A©���k �Ä 

�Ò�� �ë�Î�Ô�oCY�Î ?˜�n �¹�08×�È ,X�D�B �™�™�0��	–5× �È8ƒ(� 	¾�Ý�ü?˜�n,X�¹�08×�È�Y�!6Ñ!7��
�¹�0 �Ä 
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ADC (M�û(M�û(M�û(M�û 
Ta=25��  

#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  
VDD �5�Ê�5�Ê�5�Ê�5�Ê  

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

AVDD A/D �¹�0+		_  �ü  �ü  4.5 �ü  VDD V 
VAD A/D Eg�9+		_  �ü  �ü  0 �ü  VREF V 
VREF A/D Eg�9	–5×+		_  �ü  �ü  �ü  AVDD �ü  V 
DNL A/D M24“�û�‚�ÚAÃ�Â  �ü  tAD=0.5� s �ü  ±1 ±2 LSB 
INL A/D M24“�û/Ã�ÚAÃ�Â �ü  tAD =0.5� s �ü  ±2 ±4 LSB 
IADC �'�Ô A/D �r�t,X�s5ë  5V �´BóEQ�ÈtAD =0.5� s �ü  1.5 3.0 mA 
tAD A/D �ÊJs
<�ó  �ü  �ü  0.5 �ü  100 � s 
tADC A/D E@�6�ÊKÈ�Ä"¼�Å �ü  12�! ADC �ü  16 �ü  tAD 

"¼"¼"¼"¼�Ö�Ö�Ö�ÖADC E@�6�ÊKÈ�ÄtADC�Å�Ù	ÿ ADC G›���ÊKÈ 4 tAD 

E¤1k���û�<,X+	!è(M�ûE¤1k���û�<,X+	!è(M�ûE¤1k���û�<,X+	!è(M�ûE¤1k���û�<,X+	!è(M�û   

                 Ta=25��  
#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  
VDD �5�Ê�5�Ê�5�Ê�5�Ê  

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

,È#�+	,È#�+	,È#�+	,È#�+	 !è!è!è!è(M�û(M�û(M�û(M�û 
VDD �¹�0+		_  �ü  �ü  4.5 �ü  5.5 V 
VOS Eg�9��A× +		_  5V EîE›�õ�š  -5 �ü  5 mV 
VCM �E�õ Eg�9+		_8×�È  �ü  �ü  VSS �ü  VDD-1.4 V 
PSRR +	$d+		_�e�
!¨  �ü  �ü  60 �ü  �ü  dB 

CMRR �E�õ�e�
!¨  �ü  
VDD=5V 
VCM=0~VDD-1.4V 

60 �ü  �ü  dB 

�x#�+	�x#�+	�x#�+	�x#�+	 !è!è!è!è(M�û(M�û(M�û(M�û 
AOL �Ô)ƒ�r,ž  �ü  �ü  60 80 �ü  dB 
SR +		_ E@�6Eó)[ �ü  �´BóEQ �ü  1 �ü  V/� s 

GBW �r,ž�ú�‘  �ü  RL=1M� �È 
CL=100pF 

�ü  �ü  100 kHz 
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!¨EW�<,X+	!è(M�û!¨EW�<,X+	!è(M�û!¨EW�<,X+	!è(M�û!¨EW�<,X+	!è(M�û  

Ta=25��  

#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  

VDD �5�Ê�5�Ê�5�Ê�5�Ê  
�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

,È#�+	,È#�+	,È#�+	,È#�+	 !è!è!è!è(M�û(M�û(M�û(M�û 
VDD �¹�0+		_  �ü  �ü  4.5 �ü  5.5 V 
VOS !¨EW�<Eg�9�#/Ï+		_  5V EîE›�õ�š  -5 �ü  5 mV 
VCM !¨EW�<�E�õ Eg�9+		_8×�È  �ü  �ü  0 �ü  VDD-1.4 V 
tPD !¨EW�<
¡�h�ÊKÈ  �ü  �ü  �ü  �ü  2 � s 
VHYS !¨EW�<E³$²�‘�z  5V !¨EW�<E³$²�S6Ñ �ü  40 �ü  mV 

 

�Þ+	�á�!(M�û�Þ+	�á�!(M�û�Þ+	�á�!(M�û�Þ+	�á�!(M�û  

#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê#�A©�5�Ê 0ú	Ë0ú	Ë0ú	Ë0ú	Ë 	–�D	–�D	–�D	–�D  
VDD �5�Ê�5�Ê�5�Ê�5�Ê  

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  	)�!	)�!	)�!	)�!  

VPOR �Þ+	�á�!+		_  �ü  �ü  �ü  �ü  100 mV 
RRVDD �Þ+	�á�!+		_Eó)[  �ü  �ü  0.035 �ü  �ü  V/ms 

tPOR 
VDD �±�Õ�� V POR ,X�Ô�ã
�ÊKÈ 

�ü  �ü  1 �ü  �ü  ms 
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2Ï4³4§�X2Ï4³4§�X2Ï4³4§�X2Ï4³4§�X  

�YF¼2Ï4³4§�X�� Holtek 	)(����K�Ý8C�QE¤> �û6Ñ,X�GK��´2ô �Ä+��bG›*ü RISC4§�X�È!82Ï�ë 	)
(����K�ÝP¬E¤1kEó�z
`P¬�û6Ñ,X(M�û �ÄEîE›#�"�4“,X�•�ã �È	G�Û�¸,X	ª�k
`�;> 	à�ÊE¯> �È!8���S
�kL8�Z�Ú�� �ÃA×*ü�Û�¸�ê �È�J�W�Û�¸FÑ6Ñ�ü�Ô�þ�Û�¸
<�ó�Y�`�ä �Ä8 �!,X ALU 	–�â�Û�¸Lš�����Ý,X
E¤1k�È�W	Ã�¹�`�ä1k��E¤1k �ÃF�EeE¤1k�Ã/Ï�! �Ã�t�Ã�£
`�Ú��1��s6Ñ �È5à�YF¼,X�D�BCÃ�X�í�¹EîE›
3��t�<�ê ALU ,X�•�ã�t�¹1T�ê �Ä�Ý�o�˜�,�<�ü�D�B�,�|�<��>•�r)„ �È�è	Ã�¹�r)„,È�y�êKÈ�y�Ï
� �Ä
1T	),X�˜�,�<�Ï
��•�ã
`4§�X(M�û �È.B�±�Z�ü�¤�o�Ô�û	ÃM4�z
`&I#��û,X I/O 
` A/D �{�
2Ï4³�Ê �È
�™LÔ?U�å�D,X�êF¼�<�Ê�ÄE­�S�kE­�o	)(���EÖ	Ü*ü�ü�"�ä�� 
`�MG£*ó�{ ,X�{�
�h*ü�Þ �Ä 

�Ê�c
`#�"�4“4§�X�Ê�c
`#�"�4“4§�X�Ê�c
`#�"�4“4§�X�Ê�c
`#�"�4“4§�X  

��2Ï4³�ÊJs+��J�' /LJ*Ë��95�< �È�ê5Ù RC��95�<�¤�o �È�W>•4š�Ú�� T1~T4�¯�þ�YF¼�{*ó,XM2G¡
	´�Ê�c �Ä�ü T1 �ÊKÈ�È/ß�cAu�D�<7¾�|�t�Ô�J�g	ª�Ô�5�„,X�Û�¸ �Ä�=�ß,X�ÊKÈ T2~T4�`�äA¥-Õ
`�;
> �s6Ñ�È�´!8 �È�Ô�þ T1~T4�ÊKÈ
<�ó�X�ä�Ô�þ�Û�¸
<�ó �Ä<Q'
�Û�¸,X�g	ª
`�;> 	¥*ó�üE²4Á,X�Û�¸

<�ó �È��	)(���#�"�4“4§�X�î�±A•�Û�¸�ü�Ô�þ�Û�¸
<�ó�Y>•�Ý���;> �ÄL8M2/ß�cAu�D�<,X�Y�•>•�

	¬�È�V�$/ß�c,XA×*ü�ê5ÙCÇE@�È�üE­/¡�™�‰�ß�Û�¸�ÚLÔ?U�î�Ô�þ�Û�¸
<�ó,X�ÊKÈ	•�;> �Ä 

�V�p�Û�¸(I#]���Ú�� �È�_�VCÇE@�êA×*ü1��Û� �̧È�íLÔ?U�ø�þ�Û�¸
<�ó�!6Ñ�`�ä�Û�¸�;> �ÄLÔ?U
�Ô�þNq�ê
<�ó,X	s�´��/ß�c�� *ü�Ô�þ
<�ó	ª�Î �rL�?UCÇE@�êA×*ü,X
�
� �È�a*ü	º�Ô�þ
<�ó	•�rL��;
> �Ú���|�0 �È�´!8 *ü�� �™NO(M�ÿ5×<%Nq�ê
<�ó,XKÂNl�È�ø�J���ü�;> �ÊKÈ?U"�!¨EW�ù��,X�Ê�í �Ä 

 

F e t c h  I n s t .  ( P C )

E x e c u t e  I n s t .  ( P C - 1 )F e t c h  I n s t .  ( P C + 1 )

E x e c u t e  I n s t .  ( P C )F e t c h  I n s t .  ( P C + 2 )

E x e c u t e  I n s t .  ( P C + 1 )

P C P C + 1 P C + 2

O s c i l l a t o r  C l o c k
( S y s t e m  C l o c k )

P h a s e  C l o c k  T 1

P r o g r a m  C o u n t e r

P h a s e  C l o c k  T 2

P h a s e  C l o c k  T 3

P h a s e  C l o c k  T 4

P i p e l i n i n g

 

�Û�¸�;> �Ê�c�Û�¸�;> �Ê�c�Û�¸�;> �Ê�c�Û�¸�;> �Ê�c  

 

�Û�¸�)���Û�¸�)���Û�¸�)���Û�¸�)��  



 
 

 
HT45FM03B 

 

Rev.1.10  2010-05-07 12 

/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<  

/ß�c�;> �óKÈ �È/ß�cAu�D�<*ü�9�Û	å�ß�Ô�5?U�;> ,X�Û�¸
�
� �ÄL8�Z JMP�ê CALL E­�o?U"�CÇ
E@���Ô�þM2E²4Á,X/ß�c�,�|�<
�
����ê �È�W�î�ü!£�5�Û�¸�;> �`	â7¾�|�r�t�Ô �Ä'
5à�™NO?U"¼�ã	¾
�Ý�" 8 �!�È	G/ß�cAu�D�<�"�+8V�˜�,�< PCL�È��	Ã�¹A} *ü�� ,È�yAÏ�m,X �Ä 

�'�;> ,X�Û�¸?U"�CÇE@���áE²4Á,X
�
��Ê �È�VCÇE@�Û��̧Ã�$/ß�cA×*ü �Ã���•�ê5Ù�á�!1� �È	)(�
��EîE›�tEQ��LÔ?U,X
�
���/ß�c�˜�,�<�9�{�
/ß�c �È�Í�b�5�ÊCÇE@�Û�¸ �È�Ô�º�5�Ê0ú	Ü �È�ü�'�!�Û
�¸�;> �Ê	ª�k,X�ß�Ô�5�Û�¸�Ú�î>•7á�× �È5à+��Ô�þ0N�Û�¸
<�ó�9	ª�· �Ä 

/ß�cAu�D�<,X�"�+8V �È	G/ß�cAu�D�<,X�"�+8V�˜�,�< PCL�È	Ã�¹EîE›E›/ß�{�
 �È�è�W��	Ã�¹AÏ
	ª
`�m�9,X�˜�,�< �ÄEîE›,È�y�m�9�D�B��E­�þ�˜�,�< �È�Ô�þ/ß�c-ÁCÇE@	Ã,È�y�;> �È'
5à	¾�Ý�"�+
8V,X�¡�0���Ý��,X �ÈCÇE@>•L$�
�ü�,�|�<,X�'�!NI�� �È	G 256�þ�,�|�<
�
�8×�È�Y �È�'E­���Ô�þ/ß
�cCÇE@?U�;> �Ê�È�î�¦�9�Ô�þ0N�Û�¸
<�ó �Ä 

/ß�cAu�D�<,X�"�+8V	Ã+�/ß�c,È�yE¯> AÏ	ª �ÈPCL ,X�S*ü	Ã6Ñ�éCK/ß�cCÇE@�È�´!8LÔ?UNq�ê,X
�Û�¸
<�ó �Ä�Ý�G PCL �˜�,�<,X�È�î�µ�CAË	–5×(M!^�s6Ñ�˜�,�<0´8V,XAÈ�â �Ä 

 

/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<  

"¼"¼"¼"¼�ÖPC11~ PC8�Ö,Â�!/ß�cAu�D�<�!             @7 ~ @0 �ÖPCL �!   
#11 ~ #0�Ö�Û�¸�·-Õ�!              S11~S0 �Ö
Ú�Ü�˜�,�< �!  

/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�< �!�!�!�!  
�õ�ã�õ�ã�õ�ã�õ�ã ��������

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

�ñ�Ÿ�ê�á�!�ñ�Ÿ�ê�á�!�ñ�Ÿ�ê�á�!�ñ�Ÿ�ê�á�! �������� 0 0 0 0 0 0 0 0 0 0 0 0 

!¨EW�<���•!¨EW�<���•!¨EW�<���•!¨EW�<���• �������� 0 0 0 0 0 0 0 0 0 1 0 0 

�êF¼���•�êF¼���•�êF¼���•�êF¼���• ���������������� 0 0 0 0 0 0 0 0 1 0 0 0 

�î�s6Ñ���•�î�s6Ñ���•�î�s6Ñ���•�î�s6Ñ���• �������� 0 0 0 0 0 0 0 0 1 1 0 0 

�3�:�0���3�:�0���3�:�0���3�:�0�����•���•���•���• �������� 0 0 0 0 0 0 0 1 0 0 0 0 

�n�n�n�n�Ê�Ê�Ê�Ê��������Au�D�<Au�D�<Au�D�<Au�D�< �������� $v�Î$v�Î$v�Î$v�Î �������� 0 0 0 0 0 0 0 1 0 1 0 0 

�n�Ê�n�Ê�n�Ê�n�Ê ��������Au�D�<Au�D�<Au�D�<Au�D�< �������� $v�Î$v�Î$v�Î$v�Î �������� 0 0 0 0 0 0 0 1 1 0 0 0 

�5�ÊCÇE@�5�ÊCÇE@�5�ÊCÇE@�5�ÊCÇE@�������� /ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�< +2 

�m�9�m�9�m�9�m�9 �3�&�/�3�&�/�3�&�/�3�&�/ �˜�,�<�˜�,�<�˜�,�<�˜�,�< �������� PC11 PC10 PC9 PC8 @7 @6 @5 @4 @3 @2 @1 @0 

CÇE@CÇE@CÇE@CÇE@�È�È�È�ÈA×*ü�$/ß�cA×*ü�$/ß�cA×*ü�$/ß�cA×*ü�$/ß�c �������� #11 #10 #9 #8 #7 #6 #5 #4 #3 #2 #1 #0 

+��$/ß�cE¨�²+��$/ß�cE¨�²+��$/ß�cE¨�²+��$/ß�cE¨�² �������� S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 S0 
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Ú�Ü
Ú�Ü
Ú�Ü
Ú�Ü 


Ú�Ü���Ô�þ(M!^,X�,�|�<0NKÈ �È*ü�9�±�,/ß�cAu�D�<��,X�� �Ä!8	)(����Ý 8 ��
Ú�Ü �È
Ú�Ü�˜�,
�<�¶�á���D�B�,�|�<,X�ÔF¼�Ú �È�3�á��/ß�c�,�|�<,X�ÔF¼�Ú �È5à�è�W�¶�á6ÑAÏ�Î �È�3�á6Ñ�m�9 �Ä
Ú
�Ü,X�S*ü��EîE›
Ú�Ü�ÛJ\ SP �9�Û/�,X �È
Ú�Ü�ÛJ\�3�á6ÑAÏ�Î�ê�m�9 �Ä�'	¥*ó�$/ß�cA×*ü�ê���•
¡
�h�Ê �È/ß�cAu�D�<��,X�Y�•�î>•	_�9
Ú�Ü �×�ü�$/ß�cA×*ü4§�3�ê���•
¡�h4§�3�Ê �È�;> �Û�¸ RET �ê  
RETI�È
Ú�Ü�Ú	s��	_ �9
Ú�Ü,X�Y�•�
�Î �ÈG¡�„>™�9/ß�cAu�D�<�� �Ä�ü2Ï4³�á�!	â �È
Ú�Ü�ÛJ\�î�Û	å

Ú�ÜNJF¼�Ä 

 
P r o g r a m  C o u n t e r

S t a c k  L e v e l  1

S t a c k  L e v e l  2

S t a c k  L e v e l  3

S t a c k  L e v e l  8

P r o g r a m
M e m o r y

T o p  o f  S t a c k

S t a c k
P o i n t e r

B o t t o m  o f  S t a c k  
 

�V�p
Ú�Ü�Æ$µ�È�è�ÝM2�#;�,X���•	¥*ó �È�í	¾�Ý���•AË"��Û�«�!�î>•5B�! �È5à���•
¡�h�î>•/U
!6�È,È��
Ú�Ü�ÛJ\	¥*óEæ�£ �Ä�;> RET �ê  RETI �Û�¸ �Å�È ���•�!�î>•
¡�h �ÄE­�þ(M�û�¤�o/ß�cA’Au
5Ù1T	),X�•"©�9NXL�
Ú�Ü$v�Î �Ä'
5à	G�S
Ú�Ü�Æ$µ �ÈCALL �Û�¸�¡'
	Ã�¹�;> �È�¢5àEô�ä
Ú�Ü$v�Î �Ä
�S*ü�Ê�hFS�!
Ú�Ü$v�Î,X�™�‰	¥*ó �È�´��E­���îEô�ä�á	ÃNX�ó,X/ß�c�Ú���Û�¸,X�;> JíAÃ �Ä 

1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��  �ü�ü�ü�ü  ALU 

1k��F�Ee	)����	)(������\G¡?U,XF¼�Ú �È�;> �Û�¸Lš��,X 1k��
`F�EeE¤1k �ÄALU E²�y��	)(���
,X�D�B��4“ �È�ü�y�
,Ì�G,X�Û�¸-Õ	â�;> LÔ?U,X1k���âF�Ee�¡�0 �È�J�Ú4§�p�,�|�ü�Û�n,X�˜�,�< �È
�' ALU Au1k�ê�¡�0�Ê �È	Ã6Ñ�Ð7ÈE¯�! �Ã�ó�!�ê�J�W(Š�Õ,X�
	¬ �È5à,Ì�G,X(Š�Õ�˜�,�<�î�´!8�È�„
�Y�•�¹��/�E­�o�
	¬ �ÈALU ���¤�o,X�s6Ñ�V�ß �Ö 

1k��E¤1k �ÖADD�ÈADDM�ÈADC�ÈADCM�ÈSUB�ÈSUBM�ÈSBC�ÈSBCM�ÈDAA 
F�EeE¤1k�ÖAND�ÈOR�ÈXOR�ÈANDM�ÈORM�ÈXORM�ÈCPL�ÈCPLA 
/Ï�!E¤1k �ÖRRA�ÈRR�ÈRRCA�ÈRRC�ÈRLA�ÈRL�ÈRLCA�ÈRLC 
Eæ�r
`Eæ�£�ÖINCA�ÈINC�ÈDECA�ÈDEC 
�Ú���ø�• �ÖJMP�ÈSZ�ÈSZA�ÈSNZ�ÈSIZ�ÈSDZ�ÈSIZA�ÈSDZA�ÈCALL�ÈRET�ÈRETI 

Flash /ß�c�,�|�</ß�c�,�|�</ß�c�,�|�</ß�c�,�|�<   

/ß�c�,�|�<*ü�9�,��*ü���·-Õ	G�,�|/ß�c �Ä!82Ï�ë,X	)(����¤�o 	Ã�î õ4ê �m,X�,�|�< �ÄFlash�Å�È
*ü��	Ã�¹ �Ú�h*ü�·-Õ 4ê�m�� 	)(��� ��	•�Ä Flash
_	)(��� A}*ü�� 	Ã�¹ &I#�,X E¯> 7¾+��Ô	¥�ÈE­�Í�bLÔ
?UL8Jí�ê5ÙLÔ?U4£��	�4{
` 	¬�È /ß�c,X�{
•���\�Ý���},X �ÄFlash
_	)(���	à���3EÖ*ü�b �Í�bE¤> /ß
�c0NKÈ?U"�EW�å�êEÖ��,X�{
•�� 	•�Ä  

4§�X4§�X4§�X4§�X 

/ß�c�,�|�<,X�•G£�� 4K�h 15 �!�Ä/ß�c�,�| �<*ü/ß�cAu�D�<�9�Ï
� �È�J���3�Ù	ÿ�D�B �Ã><��
`
���•�9	· �Ä�D�B><��	Ã�¹A’�n�ü/ß�c�,�|�<,X�Ï�)
�
� �È+�><���ÛJ\�9�Ï
� �Ä 

(M!^	åG£(M!^	åG£(M!^	åG£(M!^	åG£ 

/ß�c�,�|�<�YF¼�¤�o
�
��±+-*ü�.AÌ�V�á�!
`���•�9	·1�(M!^*üEè �Ä 
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�g �³ 
�
�  000H 
A¹	åG£��	)(����á�!	â,X/ß�cCK�Ÿ
�
� �Ä�ü	)(����á�!��	â �È/ß�c�ÚCÇ��E­�þ
�
��J�Ô�Ÿ�;> �Ä 

�g �³ 
�
�  004H 
A¹
�
���!¨EW�<���•�á�u/ß�c�±+- �Ä�'!¨EW�<Eg�Î�é6î �Ý�ßL!"“ �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È

�í/ß�c�îCÇE@�� 004H 
�
��Ô�Ÿ�;> �Ä 
�g �³ 
�
�  008H 

A¹
�
����êF¼���• 0 ���•�á�u/ß�c�±+- �Ä�Ô�º INT0A�ÃINT0B �ê INT0C �é6î�Ý?º	¥�µ	ËEg�9 �È
�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@�� 008H
�
��Ô�Ÿ�;> �Ä 
�g �³ 
�
�  00CH 

A¹
�
��� �î�s6Ñ ���•�á�u/ß�c�±+- �Ä�'�êF¼���• 1 �é6î�Ý?º	¥�µ	ËEg�9 �ê A/D E@�6�`�ä �È�V�p
���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@�� 00CH
�
��Ô�Ÿ�;> �Ä	ÃEîE›G!5BEÝNMA’5B�êF¼���•1 ?º	¥
�µ	Ë,X2O
_ �È	Ã�¹A’5B ��P¬���"?º	¥ �Ã�"��P¬?º	¥ �ê��	 "“?º	¥ �Ä 
�g �³ 
�
�  010H 

A¹
�
��� PWM ���•�á�u/ß�c�±+- �Ä�' PWMxH �é6î�{*ó�Ô�þ�¢�´��(Š�Õ���Ý��(Š�Õ,XCÇ	¬�Ê �È
�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@�� 010H
�
��Ô�Ÿ�;> �Ä 
�g �³ 
�
�  014H 

A¹
�
����n�Ê /Au�D�< 0 ���•�á�u/ß�c�±+- �Ä�'�n�Ê /Au�D�< 0 Au�D$v�Î �È�V�p���•��AŒ�è
Ú�Ü
�þ$µ�È�í/ß�c�îCÇE@�� 014H
�
��Ô�Ÿ�;> �Ä 
�g �³ 
�
� 018H 

A¹
�
����n�Ê /Au�D�< 1 ���•�á�u/ß�c�±+- �Ä�'�n�Ê /Au�D�< 1 Au�D$v�Î �È�V�p���•��AŒ�è
Ú�Ü�þ
$µ�È�í/ß�c�îCÇE@�� 018H
�
��Ô�Ÿ�;> �Ä 

 

F F F H

n F F H

D e v i c e  I n i t i a l i z a t i o n  P r o g r a m

L o o k - u p  T a b l e

L o o k - u p  T a b l e  ( L a s t  P a g e )

n 0 0 H

0 1 0 H

0 0 C H

0 0 8 H

0 0 4 H

0 0 0 H

A n a l o g  C o m p a r a t o r  I n t e r r u p t

E x t e r n a l  I n t e r r u p t  0

M u l t i - f u n c t i o n  I n t e r r u p t

P W M  I n t e r r u p t

T i m e r / E v e n t  C o u n t e r  0  O v e r f l o w

T i m e r / E v e n t  C o u n t e r  1  O v e r f l o w

0 1 4 H

0 1 8 H

F 0 0 H

( 4 K  x  1 5  B i t s )  

/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X  

�¹><�¹><�¹><�¹><  

/ß�c�,�|�<��,X�Ï�)
�
�FÑ	Ã�¹�n���ä�Ô�þ><�� �È�¹�“�|�,�Î�n,X�D�B �Ä�S*ü�¹><�Û�¸�Ê �È><
���ÛJ\�™NO��> A’�n �È�J�•�ã���Ú><��,X�"�+8V
�
����ü><���ÛJ\�˜�,�< TBLP ���ÄE­�þ�˜�,�<�n
��><���"�+8V,X 8 �!
�
� �Ä 

�üA’�n�`><���Û J\	â �È><���D�B	Ã�¹�S*ü �� TABRDC [m]���ê�� TABRDL [m]���Û�¸�¢�'�!,X/ß
�c���ü,X�,�|�<NI�ê�,�|�<�Ô	â�ÔNI���9�¹><AÏ	ª �Ä�'E­�o�Û�¸�;> �Ê �È/ß�c�,�|�<��><���D�B�"
�+8V�È�Ú>•�ôEÕ��*ü�����Û�n,X�D�B�,�|�< [m]�È/ß�c�,�|�<��><���D�B,XP¬�+8V �È�í>•�ôEÕ�� TBLH
(M!^�˜�,�< �È5àP¬�+8V���þ�S*ü,X�!�Ú>•AÏ	ª�� �� 0���Ä  
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�ß�Ò���¹><���Ï
� /�D�B#�/ß �Ö 
 

P r o g r a m  
M e m o r y

 P r o g r a m  C o u n t e r
       H i g h  B y t e

T B L P

T B L H S p e c i f i e d  b y  [ m ]

T a b l e  C o n t e n t s  H i g h  B y t eT a b l e  C o n t e n t s  L o w  B y t e 
 

><��
�
�><��
�
�><��
�
�><��
�
� �!�!�!�!  �Û�¸�Û�¸�Û�¸�Û�¸  
b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

TABRDC[m] PC11 PC10 PC9 PC8 @7 @6 @5 @4 @3 @2 @1 @0 
TABRDL [m] 1 1 1 1 @7 @6 @5 @4 @3 @2 @1 @0 

><��	�><��	�><��	�><��	�  

"¼"¼"¼"¼�ÖPC11~PC8�Ö�'�!/ß�cAu�D�<�!  
 @7~@0�Ö><���ÛJ\ TBLP �!  
 

�¹><8×�_�¹><8×�_�¹><8×�_�¹><8×�_  

�¹�ß8×�_AÈ�â	)(�����><���ÛJ\
`><���D�B�V�)>•�n��
`�;> �ÄE­�þ�_�$�S*ü,X><���D�B*ü
ORG�þ�Û�¸�|�,�ü�,�|�<,X�Ô	â�ÔNI �È�ü!8 ORG�þ�Û�¸��,X���� �� F00H���È	G 4K /ß�c�,�|�<�Ô	â
�ÔNI�,�|�<,XCK�Ÿ
�
� �È5à><���ÛJ\,X�ñ�Ÿ���í�� 06H�ÈE­	Ã�±A•�¢�D�B><��AÏ	ª,X1��Ô0è�D�B�!
�b/ß�c�,�|�<
�
� F06H�È	G�Ô	â�ÔNICK�Ÿ
�
�	â,X1��A�þ
�
� �Ä���k"¼�ã,X�� �È���V �� TABRDC [m]��
�Û�¸>•�S*ü �È�í><���ÛJ\�Û	å�'�!NI �Ä�üE­�þ�_�$�� �È><���D�B,XP¬�+8V1��bLÊ �È5à�' �� TABRDL [m]��
�Û�¸>•�;> �Ê �È!8���Ú�î7¾�|,X>•�ôEÕ�� TBLH �˜�,�< �Ä 

TBLH �˜�,�<��	¾AÏ�˜�,�< �È�á6ÑG¡�„�|�, �È8¹��/ß�c
`���•�á�u/ß�cFÑ�S*ü><��AÏ	ª�Û�¸ �È
�hA¹"¼�ã�W,X�±�x �Ä�S*ü><��AÏ	ª�Û�¸ �È���•�á�u/ß�c	Ã6Ñ�î�
	¬ TBLH ,X�� �È8¹Lc	â�ü��/ß�c��
�a õ�S*üE­�þ�� �È�í�î	¥*óJíAÃ �Ä�´!8�ÎA‚FS�!	à�Ê�S*ü><��AÏ	ª�Û�¸ �Ä'
5à�ü�¤�o�™�‰�ß �È�V�p
	à�Ê�S*ü><��AÏ	ª �Û�¸���á	ÃFS�!,X �È�í�ü�;> �Ï�)��/ß�c,X><��AÏ	ª�Û�¸�! �È���•�hA¹��L86Ñ �È
	º�ê?U"¼�ã,X�����Ý�â><��,Ì�G,X�Û�¸ �ÈFÑLÔ?U�ø�þ�Û�¸
<�ó	•�`�ä�¡�0 �Ä 

 
Tempreg1    db  ?    ; temporary register #1 
tempreg2     db  ?   ; temporary register #2 
: 
: 
mov         a,06h   ; initialise table pointer - note that this address  is referenced 
mov         tblp,a    ; to the last page or present page 
: 
: 
tabrdl        tempreg1   ; transfers value in table referenced by table pointer 

; to tempregl 
; data at prog. memory address �� F06H��  transferred to 
; tempreg1 and TBLH 

dec          tblp    ; reduce value of table pointer by one 
tabrdl         tempreg2  ; transfers value in table referenced by table pointer 

; to tempreg2 
; data at prog.memory address �� F05H��  transferred to 
; tempreg2 and TBLH 
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; in this example the data �� 1AH��  is transferred to 
; tempreg1 and data �� 0FH��  to register tempreg2 

: 
: 
org       F00h    ; sets initial address of last page 
dc           00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh 
: 

 

�ü4“4ê/ß�ü4“4ê/ß�ü4“4ê/ß�ü4“4ê/ß  

Flash
_/ß�c�,�|�< A}*ü��6Ñ�ó�ü	à�Ô
+	)(����Þ �•�“
�E¯> /ß�c,X�Â�

`�È�„ �Ä 
���Z A}�S*ü�Þ�È�t�•�“ �ÈHoltek A’Au�Z�Ô�þ 5 4“�y	·,X �ü4“4ê/ß �•�ã �ÄE­/¡�•�ã�S�k *ó�{�� 	Ã

�¹�Í�Æ�`�ä,X+	CÃ�S�Þ,X	) (�E¯> /ß�c,X	â�ó4ê�m�ê�È�„ �ÄE­A}��
•*ó�{���á*ü/ÏL88ƒ(���	Ã�¹�Í
�J�{
•�á�•
�E¯> /ß�c�È�„ �Ä 

A¹/ß�c�,�|�< EîE›�S*ü�Ô�þ 5 4“,X�y	·��	Ã�¹ �r)„ �ü4“4ê/ß �Ä�D�B,X�ôEgLÔ?U�Ô�
�ÊJs4“
`�Ô
�
�D�B4“ �Ä	º�êE¬?U�ø�
+	$d4“
`�Ô�
�á�!4“ �Ä�èE¬�î�¤�o 	)(��� �ü4“4ê/ß�T�� ��LÔ,X,Ì�G�g�[�Ê �Ä 

�ü4ê/ß,XE›/ß�� �ÈRES�é6î?U�±�Õ�ü�"+	�G �¹�0!6 	)(��� �J�ª�s6Ñ ,XE¤> �È!7.B�{�
 PA0 
` PA2
�é6î�S�J�ä��4ê/ß,X�D�B4“
`�ÊJs4“ �Ä*ü��E¬�h.B�±"u�Ý�J�ªEg�Î�y��E­�ø�þ�é6î�Þ	• �Ä 

 

W r i t e r _ V D D

R E S

D A T A

C L K

W r i t e r _ V S S

T o  o t h e r  C i r c u i t

P A 0

P A 2

V S S

P D 1

V D D

W r i t e r  C o n n e c t o r
S i g n a l s

M C U  P r o g r a m m i n g
P i n s

* * *

 
"¼"¼"¼"¼�Ö�Ö�Ö�Ö*	Ã�¹��+	L��ê+	�• �Ä*,X+	L���?U �û�b 1k� �È*,X+	�•��?U�ã�b 1nF�Ä 
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�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<  

�D�B�,�|�<���Y�•	Ã�¹�È�
,X 8 �! RAM �YF¼�,�|�< �È*ü�9�,�|���Ê�D�B �Ä�W�Ú���ø�þF¼�Ú �È
1��ÔF¼�Ú��(M!^�s6Ñ�˜�,�< �ÈE­�o�˜�,�<�Ý(M�n,X
�
��è�â	)(���,X!7.B�¡�0�š�Û,Ì�G �Ä�û�î(M!^
�s6Ñ�˜�,�<FÑ	Ã�üE›/ß�{�
�ß,È�yAÏ	ª
`�m�9 �È5à�Ý�o��>•�t�¹�±�x5à�á�Í*ü���Ô�� �Ä1��`F¼�Ú��
Eî*ü�D�B�,�|�< �È���Ý
�
�FÑ	Ã�ü/ß�c,X�{�
�ßE¯> AÏ	ª
`�m�9 �Ä 

4§�X4§�X4§�X4§�X 

�D�B�,�|�< �Ú�� �ø�þF¼�Ú�È	G(M!^
`Eî*ü�D�B�,�|�< �Ä�D�B�,�|�<,X�Ô�Ÿ
�
�FÑ�� 00H�È4§�3

�
��� FFH�Ä 

 

G e n e r a l  P u r p o s e
D a t a  M e m o r y

S p e c i a l  P u r p o s e
D a t a  M e m o r y

0 0 H

4 0 H

F F H

3 F H

 

�D�B�,�|�<4§�X�D�B�,�|�<4§�X�D�B�,�|�<4§�X�D�B�,�|�<4§�X  

"¼"¼"¼"¼�Ö�Ö�Ö�ÖL8�å�D�!�ê �È�ûF¼�Ú,X�D�B�,�|�<�!	Ã�¹EîE› �� SET [m].i��
`�� CLR [m].i���!�¡�0�Û�¸�Í	Ø�þ�!,È�yE¯> 
�¡�0 �Ä�3	Ã�¹EîE›�,�|�<�ÛJ\�˜�,�< MP0 
` MP1 �Í�D�B�,�|�<E¯> �Ï
� �Ä  

Eî*ü�D�B�,�|�<Eî*ü�D�B�,�|�<Eî*ü�D�B�,�|�<Eî*ü�D�B�,�|�<  

���Ý,X	)(���/ß�cLÔ?U�Ô�þAÏ /�m,X�,�|	� �ÈA}���Ê�D�B	Ã�¹>•�|�,
`�a�S*ü �ÈA¹ RAM 	�
³��
��Eî*ü�D�B�,�|�< �ÄE­�þ�D�B�,�|	�	ÃA} *ü�� E¯> AÏ	ª
`�m�9,X�¡�0 �Ä�S*ü �� SET [m].i��
`�� CLR 
[m].i ���Û�¸	Ã�Í�þ�ÿ,X�!�.5B�!�ê�á�!,X�¡�0 �È�•�“*ü���ü�D�B�,�|�<�YE¯> �!�¡�0 �Ä 

(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<  

E­�þ	�
³,X�D�B�,�|�<���,��(M!^�˜�,�<,X �ÈE­�o�˜�,�<�â	)(���,X!7.B�¡�0�š�Û,Ì�G �È�û�î
�D,X�˜�,�<	ÃE¯> AÏ	ª
`�m�9 �È	¾�Ý�Ô�o��>•�m�±�x5à	¾	ÃAÏ	ª,X �È,Ì�G4š8V,X�Ÿ4¡AË	–,ß�Ý�G(M
!^�s6Ñ�˜�,�<,XF¼ �Ú�Ä?U"¼�ã,X�� �È�Ï�)AÏ	ª�Û�¸�Í�,�|�<���þ�n��,X
�
�E¯> AÏ	ª�Ú�k�� �� 00H��
,X�� �Ä 
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S p e c i a l  P u r p o s e
D a t a  M e m o r y

0 0 H

0 1 H

0 2 H

0 3 H

0 4 H

0 5 H

0 6 H

0 7 H

0 8 H

0 9 H

0 A H

0 B H

0 C H

0 D H

0 E H

0 F H

1 0 H

1 1 H

1 2 H

1 3 H

1 4 H

1 5 H

1 6 H

1 7 H

1 8 H

1 9 H

1 A H

1 B H

1 C H

1 D H

1 E H

1 F H

2 0 H

2 1 H

2 2 H

2 3 H

2 4 H

2 5 H

2 6 H

2 7 H

2 8 H

2 9 H

2 A H

2 B H

2 C H

2 D H

2 E H

2 F H

3 0 H

3 1 H

I n d i r e c t  A d d r e s s i n g  R e g i s t e r  0

M P 0

I n d i r e c t  A d d r e s s i n g  R e g i s t e r  1

M P 1

A C C

P C L

T B L P

T B L H

W D T S

S T A T U S

I N T C 0

T M R 0

T M R 0 C

T M R 1 H

T M R 1 L

T M R 1 C

P A

P A C

P B

P B C

P C

P C C

P D

P D C

P W M 0 H

P W M 0 L

P W M C 0

P W M C 1

I N T C 1

M F I C

A D R L

A D R H

A D C R

A C S R

C M P C

M I S C

O P A C

D B T C

P W M 1 H

P W M 1 L

P W M 2 H

P W M 2 L

P C P W M C

P C P W M D

L V D C T L

P W M C 2

:  U n u s e d  re a d  a s  " 0 0 "  

/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X/ß�c�,�|�<4§�X  
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(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<  

���Z.B�±	)(���6Ñ !7�� ,XE¤> �È�D�B�,�|�<��A’5B�Z�Ô�o�YF¼�˜�,�< �ÄE­�o�˜�,�<.B�±�YF¼�s
6Ñ�Ä�V�n�Ê�<
`���•1� �Å
`�êF¼�s6Ñ �Ä�V I/O �D�B�{�

` A/D E@�6�¡�0 �Å,X!7.B�¹�0 �Ä�ü�D�B�,�|
�<�� �ÈE­�o�˜�,�<�¹ 00H �0��CK�Ÿ
�
� �Ä�ü(M!^�s6Ñ�˜�,�<
`Eî*ü�D�B�,�|�<,XCK �Ÿ
�
���KÈ �È�Ý
�Ô�o�þ�n��,X�D�B�,�|�< �È>•�±+-*ü�9�.�þ�9�=�� �È8¹�¢E­�o
�
�AÏ	ª�D�B�ÚE¨�² 00H ���Ä  

KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<  �ü�ü�ü�ü  IAR0�È�È�È�ÈIAR1 

KÈ�y�Ï
��˜�,�< IAR0 
` IAR1 ,X
�
�<Q�!�b�D�B�,�|	� �È���J�J"u�Ý�rL�,X(=)Ú
�
� �ÄKÈ�y�Ï

�,X�•"©�šAŒ�S*üKÈ�y�Ï
��ÛJ\�.�D�B�¡�0 �È�¹	ª�·�n���rL��,�|�<
�
�,X,È�y�,�|�<�Ï
��•"© �Ä
�üKÈ�y�Ï
��˜�,�<�Þ,X�Ï�)�|�0 �È�Ú�ÍKÈ�y�Ï
��ÛJ\ (MP0 
` MP1)���Û�n,X�,�|�<
�
��{*ó�Í�h,X
AÏ/�m�¡�0 �Ä�W�À�����ä�Í�Î)„ �ÈIAR0 
` MP0 	Ã�¹A“KÂ�,�|	� 0�ÈIAR1 
` MP1 	Ã�¹A“KÂ�,�|	� 0

`�,�|	� 1�Ä�´��E­�oKÈ�y�Ï
��˜�,�<�á���rL��,�ü,X �È,È�yAÏ	ª�ÚE¨�² �� 00H��,X4§�p �È5à,È�y�m
�9!8�˜�,�<�í�á�.�Ï�)�¡�0 �Ä 

KÈ�y�Ï
��ÛJ\KÈ�y�Ï
��ÛJ\KÈ�y�Ï
��ÛJ\KÈ�y�Ï
��ÛJ\  �ü�ü�ü�ü  MP0�È�È�È�ÈMP1 

A¹	)(����¤�o�ø�þKÈ�y�Ï
��ÛJ\ �È	G MP0 
` MP1�Ä+��bE­�o�ÛJ\�ü�D�B�,�|�<��6Ñ�£�BEî,X
�˜�,�<�Ô8�>•�¡�0 �È�´!8�¤�o�Z�Ô�þ�Ï
�
`�D�BEÑCþ,X�Ý���•"© �Ä�'�ÍKÈ�y�Ï
��˜�,�<E¯> �Ï�)�¡
�0�Ê �È	)(����Û	å,X�rL�
�
���+�KÈ�y�Ï
��ÛJ\���Û�n,X
�
� �Ä�S*ü MP0 
` IAR0 	ÃA“KÂ�,�|	� 0�È
5à��*ü MP1 
` IAR1 	ÃA“KÂ�,�|	� 0 
`�,�|	� 1�Ä 

�¹�ß�_�$AÈ�â�V�)#ÙL8�Ô�þ�K�Ý 4 RAM 
�
�,X	�
+ �È�W�À�Æ�_�� �n���ä
�
� adres1�� adres4�Ä 
 

data .section ´data´ 
adres1  db ? 
adres2  db ? 
adres3  db ? 
adres4  db ? 
block  db ? 
code .section at 0 ´code´ 
org 00h 
start: 
 mov    a�È04h    ; setup size of block 
 mov  block�Èa 
 mov  a�Èoffset adres1 ; Accumulator loaded with first RAM address 
 mov mp0�Èa    ; setup memory pointer with first RAM address 

loop: 
 clr  IAR0    ; clear the data at address defined by mp0 
 inc  mp0    ; increment memory pointer 
 sdz  block    ; check if last memory location has been cleared 
 jmp  loop 

continue: 
�ü�ÞM6,X�_�$���Ý�Ô&•���k"¼�ã �È	G�J"u�Ý.B�n RAM 
�
� �Ä
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�n�Ê�n�Ê�n�Ê�n�Ê /Au�DAu�DAu�DAu�D�˜�,�<�˜�,�<�˜�,�<�˜�,�< �ü�ü�ü�ü TMR0�È�È�È�ÈTMR1L/TMR1H 
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/Au�D�< FFH �ê 16 �!�n�Ê /Au�D�< FFFFH�|$µ �È!8�Ê�n�Ê�<$v�Î�è�î�{*ó�Ô�þ�YF¼���•�µ	Ë �Ä�n�Ê
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�üE­�þ�õ�ã �È�n�Ê�<	Ã�¹*ü�9#�G£�Î�n�ÊKÈKÈC± �È�'�n�Ê�<	¥*ó$v�Î�Ê �È���î�¤�o�Ô�þ�YF¼��
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T i m e r  C o n t r o l l e r
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�˜�,�<Au�D�<�õ�ã,X�{�
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�
�˜�,�<�J�W�!A’5B�`�ä	â �È�n�Ê�<�{�
�˜�,�<��,X1� 4 �!�™NOA’��F�EeP¬�È�¸Au�D�<�Ô�ŸAu�D �Ä
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F�EeP¬�Ê�È!£ õ�êF¼�n�Ê /Au�D�<�é6î�y �
��+�P¬���"+	�G,XE@�6�Ú�SAu�D�<�t�Ô �Ä�'Au�D�<Au$µ�Ê �È
Au�D�<�Ú$v�Î�è�{*ó�Ô�þ�YF¼���•�µ	Ë �È	à�Ê�n�Ê /Au�D�<�ÚG¡�„EQ�9�Æ4£EQ�9��NX5B�˜�,�<,X���J
G¡�„�Ô�ŸAu�D �Ä�'���•�{�
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�<�{�
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5à�á��F�Ee
+	�G�{�
 �Ä�'�n�Ê /Au�D�<Au�D$v�Î �È�Ô�þ���•�µ	Ë	¥*ó�J�è�n�Ê /Au�D�<�ÚG¡>™�ñ���J4»4ÁAu�D�Ä
EîE›�ü���•�{�
�˜�,�< INTC1 ,X�n�Ê /Au�D�<,X���•�S6Ñ�!�á�!�� 0�È���•�Ú�GKÁ �Ä 

�0���êF¼�n�Ê�<�E*ü,X I/O �é6î �È�9.B�±�êF¼�n�Ê�<�é6î�n����6Ý�‘#�G£�õ�ã �ÄOj��.B�±�n�Ê
�{�
�˜�,�<�¹�0�õ�ãEÝ�½�!A’5B��6Ý�‘#�G£�õ�ã �È�J õ.B�±�{�
�˜�,�<0Ã	·�n����Eg�9	·�õ�ã �Ä 

+ 1 + 2 + 3 + 4T i m e r

E x t e r n a l  T M R 0 / T M R 1
P i n  I n p u t

T 0 O N  o r  T 1 O N
( w i t h  T 0 E  o r  T 1 E = 0 )

P r e s c a l e r  O u t p u t

I n c r e m e n t
T i m e r  C o u n t e r

P r e s c a l e r  O u t p u t  i s  s a m p l e d  a t  e v e r y  f a l l i n g  e d g e  of  T 1 .  

�_�ÊAu�D�õ�ã�Ê�c�Ò�_�ÊAu�D�õ�ã�Ê�c�Ò�_�ÊAu�D�õ�ã�Ê�c�Ò�_�ÊAu�D�õ�ã�Ê�c�Ò  

	Ã4ê/ß	Ã4ê/ß	Ã4ê/ß	Ã4ê/ß�ÚNe�<�ÚNe�<�ÚNe�<�ÚNe�<�É�É�É�ÉPFD 

PFD Eg�Î�é6î�â I/O �é6î PD0 �E*ü �ÄEîE›G!5BEÝNM�9EÝ�½A¹ PFD �s6Ñ	Ã�Ô
�
`�GKÁ 
`�W,X �Ê
Js$d,X�9$d�È�V�p A¹ PFD �s6Ñ�GKÁ�È�íE­�þ�é6î�����0��!7��,XEg�9 /Eg�Î�é6î�S*ü �ÄPFD +	CÃ,X
�ÊJs$d�9$d�b�n�Ê�<,X$v�Î�µ	Ë �ÄEQ�9	ÜEÖ,X����Au�D�<
`�n�Ê�<NX�ÚNe�< (Prescaler)�È	Ã�¹�{*óLÔ
?U,X�ÊJs$d�ÚNe!¨�_�È+�!8�9�{�
Eg�Î,XNe)[ �Ä2Ï4³�ÊJs>•NX�ÚNe�<�ÚNe	â,X�ÊJs$d�ÈE¯�9�n�Ê�<
Au�Ê�È�n�Ê�<�¢NX5B�˜�,�<,X���Ô�Ÿ�T�ÞAu�D �È,È��Au�D��$µ5à�{*ó$v�Î�µ	Ë �È�Ð7ÈPFDEg�Î�
	¬
(Š�Õ�Ä�n�Ê�<�Ú7¾�|
�G¡�„EQ�9NX5B�˜�,�<,X�� �È�J4»4Á	å�ÞAu�D�Ä 

?U�SPFD!7.BE¤�0 �È�™NO�ÚPD �{�
�˜�,�< PDC,X1� 0 �!A’5B��Eg�Î �Ä�V�p�^�WA’5B��Eg�9 �È
�í PFD Eg�Î�Ú�á�î�|�0 �ÈA¹�é6î�¡���0��!7��,XEg�9�é6î�S*ü �Ä	¾�Ý�^ PD0 �!5B �� 1���È PFD Eg�Î
�é6î�!�î�ÝEg�Î �ÄE­�þEg�Î�D�B�!>•*ü�0 PFDEg�Î,X�Ô /�G�{�
�! �Ä"¼�ã�È�V�p PD0Eg�Î�D�B�!>•
#Ù�� �� 0���È PFDEg�Î�Ú���"+	�G �Ä 

���V2Ï4³�ÊJs�S*ü�J�'��95�< �È�S*üE­/¡�•"©	Ã�¹�{*óM2��2’.B,XNe)[�� �Ä 
�{�
�˜�,�< TMR0C ��,X T0PSC0~T0PSC2�!*ü�9�{�
�n�Ê /Au�D�< 0 ,X�ÊJs$d,X�ÚNe�Ä�{�
�˜

�,�< TMR1C��,X T1PSC0~T1PSC2�!*ü�9�{�
�n�Ê /Au�D�< 1 ,X�ÊJs$d,X�ÚNe�Ä�n�Ê /Au�D�< 0 
` 1
,X$v�Î�µ	Ë*ü�9�{*ó PFD,XPE�|�µ	Ë
`�n�Ê���• �Ä 
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T i m e r  O v e r f l o w

P F D  C l o c k

P D 0  D a t a

P F D  O u t p u t  a t  P D 0  
 

PFD �{�
Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
Eg�Î  

Eg�9Eg�9Eg�9Eg�9/Eg�Î�y	·Eg�Î�y	·Eg�Î�y	·Eg�Î�y	·  

�'�n�Ê /Au�D�< 0 
` 1 E¤> �ü�_�ÊAu�D�<�ê6Ý�†�‘�z#�G£�õ�ã�Ê �ÈLÔ?U�S*ü�êF¼�n�Ê�<�é6î
PB7/TMR0/TMR1�¹.B�±!7.B,X�|�0 �Ä+��b!8 �êF¼�n�Ê�<�é6î �â�J�ª IO 	·�E*ü �È�íLÔ?U�Ú�W�À!7.B
A’5B���n�Ê /Au�D�< 0 
` 1 ,XEg�9�é6î5àM2�BEî I/O �é6î �È	GEîE›�{�
�˜�,�<,X �õ�ãEÝ�½�!�Ú�n�Ê /
Au�D�<EÝ�½�Ø�b�êF¼Au�D�<�ê6Ý�†�‘�z#�G£�õ�ã �Ä!8�ê0Ã	·�{�
�˜�,�< PBC.7LÔ5BP¬�S!8�é6î��Eg
�9�é6î �Ä�'!8�é6î���n�Ê /Au�D�< 0 
` 1 Eg�9�é6î�Ê �ÈA¹�é6î�Þ,X�Þ�•+	L��q'
�Ý�� �Ä 

4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM 

�'�n�Ê /Au�D�<E¤> �ü�n�Ê�<�õ�ã�Ê �È�n�Ê�<,X�ÊJs$d���S *ü�YF¼2Ï4³�ÊJs�È�â	)(������ÝE¤1k
FÑ6Ñ	à!9�Ä�üE­�þ�õ�ã�ß �È�'�n�Ê �˜�,�<$v�Î�Ê �È	)(����Ú�{*ó�Ô�þ�YF¼���•�µ	Ë �È�S/ß�cE¯�9,Ì
�h,X�YF¼���•	åG£ �Ä�Í�b6Ý�†�‘�z#�G£�õ�ã �È�n�Ê�<,X�ÊJs$d�3���S*ü�YF¼2Ï4³�ÊJs �È���n�Ê�<	¾
�Ý�ü!7.B,XF�Ee�5�Ê�Î)„�ü�n�Ê�<Eg�9�é6î�Ê�!�;> �|�0 �Ä�'E­�þ�êF¼�_�Ê"u�Ý
`�YF¼�n�Ê�<�ÊJs
	à!9�Ê �È	¾�Ý�'�ß�Ô�þ�n�Ê�<�ÊJs��E’�Ê �È	)(����!�î,ß��E­�þ�êF¼�_�Ê �È�´!8�ü#�G£���Þ	Ã6Ñ�Ý
�ã,X�Â�Ö �ÈLÔ?U/ß�cA’Au5Ù�ü/ß�c�h*ü�Ê�t�¹"¼�ã �Ä	à��,X�™�‰	¥*ó�ü�n�Ê�< G!5B���êF¼�_�ÊAu�D
�<�õ�ã�Ê �È�W,X�ÊJs�9$d���êF¼�_�Ê �â�YF¼2Ï4³�ÊJs�ê�n�Ê�<�ÊJs�á	à!9 �Ä 

�'AÏ	ª�n�Ê /Au�D�<�ê�m�D�B��NX5B�˜�,�<�Ê �ÈAu�D�ÊJs�î>•L�Lh�¹FS�!JíAÃ	¥*ó �È��E­���.	Ã
6Ñ�î�Ð7ÈAu�DJíAÃ�È���¹/ß�cA’Au5Ù�hA¹5×<%��E­&• �Ä�ü1��Ô õ�S*ü�n�Ê /Au�D�<���! �È?U�¨4š.BAx
�Ý"u�Ý!7.B
�A’�n�ñ�Ÿ�� �Ä���•�{�
�˜�,�<��,X�n�Ê�<�S6Ñ�!�™NO!7.B,XA’5B �È	ú�í,Ì�h�n�Ê /Au�D
�<�YF¼���•�¡'
�´�� �Ä�n�Ê /Au�D�<�{�
�˜�,�<��,X?º	¥E•"“EÝ�½ �Ã�n�Ê /Au�D�<�¹�0�õ�ã 
`�ÊJs$d
�{�
�!�3�™NO!7.B,XA’�n �È�¹.B�±�n�Ê /Au�D�<�Ý';�h*üLÔ"�5à!7.B,X G!5B�Ä�ü�n�Ê /Au�D�<�'�Ô��
�!�È�™NO.B�±��EQ�9�n�Ê /Au�D�<�˜�,�<,X�ñ�Ÿ�� �×E­���´���ü�Þ+		â �È�n�Ê /Au�D�<�˜�,�<��,X�ñ
�Ÿ�����þ-¹,X �Ä�n�Ê /Au�D�<�ñ�Ÿ�ê	â �È	Ã�¹�S*ü�n�Ê /Au�D�<�{�
�˜�,�<��,X�S6Ñ�!�9�'�Ô�ê�GKÁ
�n�Ê�< �Ä"¼�ã�È�™NO��A’�n�n�Ê�<�õ�ã �È�S6Ñ�!5BP¬�!6Ñ�'�Ô�n�Ê�< �ÄEîE› 5B�! �n�Ê�< �S6Ñ�! �È	à
�Ê�
	¬�õ�ã�J�'�Ô�n�Ê�< �È�V�p�;> �Ô�þ�n�Ê�{�
�˜�,�<�+8V�m�Û�¸ �È	Ã6Ñ�î�Ð7ÈJíAÃ4§�p �Ä 

�'	¥*ó�n�Ê /Au�D�<$v�Î �È,Ì�h,X���•AË"��Û�«�Ú5B�! �Ä8¹���•��AŒ �È�Ú�î�{*ó �Ô�þ���•�µ	Ë �Ä
�á1u���•��	ú��AŒ �È�ü HALT (Š�Õ�ß �È�n�Ê /Au�D�<,X$v�Î�3�î�{*ó
øGf �ÈE­/¡�™�‰	Ã6Ñ	¥*ó�ü�ê
F¼�µ	Ë	¬�ê,XAu�D�õ�ã�� �È�n�Ê /Au�D�<	å�ÞAu�D,È7Ç$v�Î�J
øGf2Ï4³ �Ä8¹�ü HALT �õ�ã�ß �È�áLÔ
?U�n�Ê�<���•
øGf2Ï4³ �È	Ã�¹�üE¯�9 HALT �!�Ú,Ì�h���•AË"��Û�«�!5B�! �Ä 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<�h*ü8×�_Au�D�<�h*ü8×�_Au�D�<�h*ü8×�_Au�D�<�h*ü8×�_  

E­�þ�_�$AÈ�â�Z�V�)A’5B�n�Ê /Au�D�<,X�˜�,�< �È�V�)A’5B���• �Ä�n�Ê /Au�D�<�{�
�˜�,�<,X1� 4
�!A’5B��P¬�Ê �È�Ú�'�Ô�n�Ê /Au�D�<�Ä	à�� �È!8�!#ÙLÊ�Ê �È�GKÁ�n�Ê/Au�D�<�Ä!8�h*ü8×�_A’5B�n�Ê /
Au�D�<���n�Ê�õ�ã �È�ÊJs�9$d�b�YF¼,X2Ï4³�ÊJs �Ä 

org 04h   ; analog comparator interrupt vector 
reti 
org 08h   ; external interrupt 0 vector 
reti 
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org 0ch   ; multi-function interrupt vector 
reti 
org 010h   ; PWM interrupt vector 
reti 
org 014h   ; Timer Counter 0 interrupt vector 
jmp tmr0int  ; jump here when Timer 0 overflows 
org 018h   ; Timer Counter 1 interrupt vector 
jmp tmr1int  ; jump here when Timer 1 overflows 
: 
: 
org 20h   ; main program 
: 
: 
;internal Timer 0 interrupt routine 
tmr0int: 
: 
; Timer 0 main program placed here 
: 
reti 
: 
;internal Timer 1 interrupt routine 
tmr1int: 
: 
;Timer 1 main program placed here 
: 
reti 
: 
begin: 
;setup Timer 0 registers 
mov a,09bh  ; setup Timer 0 preload value 
mov tmr0,a 
mov a,081h  ; setup Timer 0 control register 
mov tmr0c,a  ; timer mode and prescaler set to /2 
;setup Timer 1 registers 
clr tmr1l 
clr tmr1h   ; clear timer register to give maximum count value 
mov a,080h  ; setup Timer 1 control register 
mov tmr1c,a  ; timer mode and prescaler set to /1 
;setup interrupt register 
mov a,06h   ; enable Timer 0 and Timer 1 interrupt 
mov intc1,a 
mov a,01h   ; enable master interrupt 
mov intc0,a 
: 
: 
set tmr0c.4  ; start Timer 0 
set tmr1c.4  ; start Timer 1 
: 
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6Ý�†�‘�zA×�
�<6Ý�†�‘�zA×�
�<6Ý�†�‘�zA×�
�<6Ý�†�‘�zA×�
�<  

!8	)(����¤�o �Ô�þ 3 EîF' ,X 10 �!6Ý�†�‘�zA×�
 (PWM)Eg�Î �Ä!£�þ EîF' FÑ�Ý�Ô�þ�f>9,X PWM Eg
�Î�ÄEîE›4­,Ì�h,X PWM �˜�,�<A’5B (M�n,X 10 �!���È PWM �s6Ñ	Ã�¤�o	40N!¨	ÃA×5àNe)[�Î�n,X"¶
�6�ÈE­�üP@E’Eó�z�{�
1��h*ü��	��Ú�Ý*ü �Ä 

PWM �ÊJs$d�ÊJs$d�ÊJs$d�ÊJs$d 

PWM �ÊJs$d�9$d�b2Ï4³�ÊJs fSYS �ÄEîE›A’5B PWMC1�˜�,�<��,X PWMPS0~PWMPS2�!	Ã�Ú
fSYSE¯> fSYS~fSYS/8 �ÚNe	â�a�¤�o4­ PWM�Ä!8�ÊJs$d*ü�bPE�| 10 �!,X PWM Au�D�<Au�D�È�a�
�B
PWM �˜�,�<�����m�9,X���9�E	à�{�
 PWM ,X	40N!¨ �Ä!8�ÊJs$d,XEÝ�½�‡�n�Z PWM �µ	Ë,XNe)[ �Ä
PWM Ne)[+��YF¼ 10 �!Au�D�<,X$v�Î�µ	Ë�‡�n �ÄPWM ,X�ÊJs$d�� fSYS~fSYS/8�È�í�3��,Ì�h
��Î�n�Z
PWM Eg�ÎNe)[�� fSYS/1024~fSYS/8192�Ä 

PWM �¡�0�¡�0�¡�0�¡�0  

+��b PWM 	40N!¨��+� 10 �þ�!�9�{�
 �È�´!8 !£�þ PWM LÔ�ú�Ý�ø�þ�D�B�˜�,�< �È1 �þP¬�+8V
PWMnH 
` 1 �þ�"�+8V PWMnL�Ä�"�+8V�˜�,�<,X�" 2 �!*ü�b�,�|�D�B,X�" 2 �!�ÈP¬�+8V*ü�b�,�|
�D�B,XP¬ 8 �!�Ä  

LÔEîE›(M�n,X�¡�0�•�ã�!6Ñ�Ú�D���m�9 PWMnH/PWMnL ��	• �Ä?U"¼�ã�È�T�"�+8V�˜�,�<
PWMnL �m�D�B�Ê�È�D�B�á�î,È�y�m�9 PWMnL ��	• �È5à���î���,�9�"�+8V�D�B4ç�†	���	• �Ä�'�;
> �` PWMnH���m�9P¬�+8V�D�B,X�¡�0	â �È4ç�†	���,X�"�+8V�D�B�!�î�m�9�� PWMnL ��	• �Ä5à�T
PWMnH ���m�D�B,X�¡�0�í	Ã�¹,È�y�^�D�B�m�9���˜�,�<��	• �Ä	à)Ú �È�'�T PWM �˜�,�<�ÍG¡EQ�D
�B�Ê �È�3?UFI�\	à��,X�¡�0�•�ã �Ä	à��,X �È�'AÏ PWMnL �Ê�ÈAÏ	ª,X���3�� PWMnL 4ç�†	���,X�� �Ä
�' PWM 	40N!¨���ü 3F0H�� 3FFH��KÈ �ÈFw�� PWMxH �Ô,ÈEg�Î��A’5B,X�Ý��+	�G �ÈPWMxL �Ô,È
Eg�Î��A’5B,X�´��+	�G �Ä 

 
�˜�,�<�˜�,�<�˜�,�<�˜�,�<  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

PWMxH D9 D8 D9 D6 D5 D4 D3 D2 
PWMxL �ü  �ü  �ü  �ü  �ü  �ü  D1 D0 

PWMnH �È�È�È�ÈPWMnL �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
P W M P S 0 ~ P W M P S 2

fS Y S
P r e s c a l e r

¸ ( 1 ~ 8 )

fS Y S~
fS Y S/ 8 U p

C o u n t e rR e l o a d

M o d e
S e l e c t 1 0 - b i t / ( 9 + 1 ) b i t / ( 8 + 2 ) b i t / ( 7 + 3 ) b i t

R e l o a d P W M  D u t y
P W M n H ,  P W M n L

I n t e r r u p t
S i g n a l

D e a d  T i m e
C o n t r o l

P W M D T 0 ~ P W M D T 2

S e t  P o l a r i t y
a n d  B r a k e

P W M n H

P W M n L

 

PWM �•���Ò�•���Ò�•���Ò�•���Ò  
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+��b PWM Eg�Î�â�J�ª I/O �E*ü �È���¹ PCPWMC�˜�,�<��,X 	Ø�þ�!*ü�b�{�
�é6î���0���BEî,X
I/O 	·E¬���0�� PWM Eg�Î�é6î �Ä	ÃEîE› PWMC0�˜�,�<��,X PWMCEN�!A’5B 3 �þ PWM EîF'��	)
EîF'Eg�ÎE¬���ú�Ý�f>9 Eg�Î ,X	 EîF'Eg�Î �Ä?U.B�±�¡�0!7.B �È0Ã	·�˜�,�< PCC�™NOA’5B��Eg�Î	· �Ä 

!7.BA’5B PWM �s6Ñ	â �È	ÃEîE›	)(ÀA’5B PCPWMD�˜�,�<��,X,Ì�h�!�9�{�
	Ø�þEîF',XEg�Î �Ä
�'�S6Ñ PWM Eg�Î	â �È	G�S PWM !7�üE¤> ,XE›/ß�� �ÈFÑ	Ã�¹�T PWMPS0~PWMPS2�ÈPWMxL 
`
PWMxH �˜�,�<���m�� �Ä 

�'�Ú DBTC �˜�,�<��,X BLDCMD �!5B 1 	â�S�J�¹�0�ü BLDC �õ�ã �ÈE­���S PWMnH/PWMnL

`�W�À,Ì �h,X�f>9 I/O �é6î�á6Ñ	à�Ê�Ý�� �Ä	Ã�¹EîE›G!5BEÝNM�9A’5B�é6î PC0/PC2/PC4
`
PC1/PC3/PC5��P¬+	�G�Ý��E¬���"+	�G�Ý�� �Ä 

PWM ,XEg�ÎNe)[+� PWM ,X�¹�0�õ�ã �Ã2Ï4³Ne)[ fSYS�ÃPWMPS0~PWMPS2,X���‡�n �Ä*ü��	Ã
EîE›&I#�A’5B PWMPS0~PWMPS2,X���¹�{*ó7¾�Å ��LÔ,XNe)[ �Ä�ß><,X�•/ß�ã�ë�Î�ZNe)[,XAu�D�•
"©�Ä�`E¯�
></�,X	�E¯�
�DLÔ?U�
�B,Ì�h,XAu1k�‡�n �Ä 

 
�õ�ã�õ�ã�õ�ã�õ�ã  PWM Ne)[Ne)[Ne)[Ne)[  
10-bit fSYS �r�Ä���������h ((PWMPS2~PWMPS0)+1) 
9+1 fSYS �r�Ä�������h ((PWMPS2~PWMPS0)+1) 
8+2 fSYS �r�Ä�������h ((PWMPS2~PWMPS0)+1) 
7+3 fSYS �r�Ä�������h ((PWMPS2~PWMPS0)+1) 
�V 10-bit ,X�¹�0�õ�ã�Ê  
�g �³ fSYS =12MHz 
�g �³ PWMPS2~PWMPS0=011(	�E¯�
�D 3)�ÈPWM ,XNe)[�� 2.93kHz 

 
�ß><4­�Î�Z�Ô�o �Æ-¹,X PWM Ne)[���o *ü�� 	–5× 
 
10-bit �õ�ã PWM �<F¼,XNe)[ 

PWMPS2~PWMPS0 fSYS=12MHz fSYS=16MHz fSYS=20MHz 	)�!	)�!	)�!	)�!  
000 11.72 15.63 19.53 kHz 
001 5.86 7.81 9.77 kHz 
010 3.91 5.21 6.51 kHz 
011 2.93 3.91 4.88 kHz 
100 2.34 3.13 3.91 kHz 
101 1.95 2.60 3.26 kHz 
110 1.67 2.23 2.79 kHz 
111 1.46 1.95 2.44 kHz 

 
�Ä9+1�Å�õ�ã PWM ,X�<F¼Ne)[ 

PWMPS2~PWMPS0 fSYS=12MHz fSYS=16MHz fSYS=20MHz 	)�!	)�!	)�!	)�!  
000 23.44 31.25 39.06 kHz 
001 11.72 15.63 19.53 kHz 
010 7.81 10.42 13.02 kHz 
011 5.86 7.81 9.77 kHz 
100 4.69 6.25 7.81 kHz 
101 3.91 5.21 6.51 kHz 
110 3.35 4.46 5.58 kHz 
111 2.93 3.91 4.88 kHz 
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�Ä8+2�Å�õ�ã PWM ,X�<F¼Ne)[ 
PWMPS2~PWMPS0 fSYS=12MHz fSYS=16MHz fSYS=20MHz 	)�!	)�!	)�!	)�!  

000 46.88 62.50 78.13 kHz 
001 23.44 31.25 39.06 kHz 
010 15.63 20.83 26.04 kHz 
011 11.72 15.63 19.53 kHz 
100 9.38 12.50 15.63 kHz 
101 7.81 10.42 13.02 kHz 
110 6.7 8.93 11.16 kHz 
111 5.86 7.81 9.77 kHz 

 
�Ä7+3�Å�õ�ã PWM ,X�<F¼Ne)[ 

PWMPS2~PWMPS0 fSYS=12MHz fSYS=16MHz fSYS=20MHz 	)�!	)�!	)�!	)�!  
000 93.75 125.00 156.25 kHz 
001 46.88 62.50 78.13 kHz 
010 31.25 41.67 52.08 kHz 
011 23.44 31.25 39.06 kHz 
100 18.75 25.00 31.25 kHz 
101 15.63 20.83 26.04 kHz 
110 13.39 17.86 22.32 kHz 
111 11.72 15.63 19.53 kHz 

PWM �õ�ã�õ�ã�õ�ã�õ�ã  

PWM Eg�Î	Ã�¹�¹�0�ü 10-bit �õ�ã �Ã�Ä 9+1�Åbit �õ�ã �Ã�Ä 8+2�Åbit �õ�ã
` �Ä7+3�Åbit �õ�ã �ß�Ä!£
/¡�õ�ã,X�á	à���Ø�ü�b PWM Eg�Î"¶�6>•4š�Ú�ä,X�$
<�ó,X�á	à �Ä	ÃEîE›G!5BEÝNM,XEÝ�½�9�{�

PWM ,X�¹�0�õ�ã �È�èEÖ*ü�b���Ý,XEîF' �Ä 

�ü�Ä 9�Ç1�Å,X�õ�ã��  PWM 
<�ó>•�Ú�ä�ø�þA×�

<�ó �ÄA×�

<�ó  0~A×�

<�ó  1�Å�Ä!£�þA×�

<
�ó�Ý 512 �þ PWM Eg�9�ÊJs
<�ó �Ä�ü!8�õ�ã�� �ÈPWM �˜�,�<,X�Y�•>•�Ú�� 2 �þF¼�Ú�È�J�� �Ö1��Ô
F¼�Ú��,È#��ÚG£�È+� PWMH.7~PWMH.0	ž PWML.1�Ä9 �!�È PWMH~PWML.1�Å�{�
 �×1��`F¼�Ú��
�x#��ÚG£ �È+� PWML.0 �{�
 �Ä 

 
	–�D	–�D	–�D	–�D  AC0~AC1 	40N!¨	40N!¨	40N!¨	40N!¨  

i<AC (DC+1)/512 
A×�

<�ó  i (i=0~1) 

i�1 AC DC/512 

9+1 �õ�ã�õ�ã�õ�ã�õ�ã  

 
�ü�Ä 8�Ç2�Å,X�õ�ã��  PWM 
<�ó>•�Ú�ä�¯�þA×�

<�ó �ÄA×�

<�ó  0~A×�

<�ó  3�Å�Ä!£�þA×�

<

�ó�Ý 256�þ PWM Eg�9�ÊJs
<�ó �Ä�ü!8�õ�ã�� �ÈPWM �˜�,�<,X�Y�•>•�Ú�� 2 �þF¼�Ú�È�J�� �Ö1��Ô
F¼�Ú��,È#��ÚG£�È+�  PWMH.7~PWMH.0 �{�
 �×1��`F¼�Ú���x#��ÚG£ �È+� PWML.1~PWML.0�{�
  

 
	–�D	–�D	–�D	–�D  AC0~AC3 	40N!¨	40N!¨	40N!¨	40N!¨  

i<AC (DC+1)/256 
A×�

<�ó  i (i=0~3) 

i�1 AC DC/256 

8+2 �õ�ã�õ�ã�õ�ã�õ�ã
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�ü�Ä 7�Ç3�Å,X�õ�ã��  PWM 
<�ó>•�Ú�ä�?�þA×�

<�ó �ÄA×�

<�ó  0~A×�

<�ó  7�Å�Ä!£�þA×�

<
�ó�Ý 128�þ PWM Eg�9�ÊJs
<�ó �Ä�ü!8�õ�ã�� �ÈPWM �˜�,�<,X�Y�•>•�Ú�� 2 �þF¼�Ú�È�J�� �Ö1��Ô
F¼�Ú��,È#��ÚG£�È+�  PWMH.7~PWMH.1 �{�
 �×1��`F¼�Ú���x#��ÚG£ �È+� PWMH.1 	ž PWML�Ä3
�!�È PWMH.0~PWML.0�Å�{�
 �Ä 

 
	–�D	–�D	–�D	–�D  AC0~AC7 	40N!¨	40N!¨	40N!¨	40N!¨  

i<AC (DC+1)/128 
A×�

<�ó  i (i=0~7) 

i�1 AC DC/128 

7+3 �õ�ã�õ�ã�õ�ã�õ�ã  

 
PWM Eg�Î�µ	Ë,XA×�
Ne)[ �Ã
<�óNe)[
`	40N!¨,X�G2Ï��4§�V�ß �Ö 
 

PWM A×�
Ne)[A×�
Ne)[A×�
Ne)[A×�
Ne)[  PWM 
<�óNe)[
<�óNe)[
<�óNe)[
<�óNe)[  PWM 	40N!¨	40N!¨	40N!¨	40N!¨  
fPWM/1024  10�!�õ�ã  
fPWM/512  (9+1 �õ�ã ) 
fPWM/256  (8+2 �õ�ã ) 
fPWM/128  (7+3 �õ�ã ) 

fPWM/1024 [PWM]/1024 

    fPWM =fSYS /1024~fSYS /8192 

Ne)[><Ne)[><Ne)[><Ne)[>< 

 
fP W M/ 2

P W M

[ P W M ]  = 1 0 0

1 0 0 / 1 0 2 4 1 0 0 / 1 0 2 4 1 0 0 / 1 0 2 4

P W M  M o d u l a t i o n  P e r i o d :  1 0 2 4 / fP W M

P W M  F u l l  C y c l e :  1 0 2 4 / fP W M  

�Û�š,X�Û�š,X�Û�š,X�Û�š,X 10 �!�!�!�! PWM �õ�ã�õ�ã�õ�ã�õ�ã  

 
fP W M/ 2

P W M

[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1

P W M

[ P W M ]  = 1 0 2

P W M

[ P W M ]  = 1 0 3

P W M

P W M  C y c l e :  1 0 2 4 / fP W M

5 0 / 5 1 2

P W M  M o d u l a t i o n  P e r i o d  :  5 1 2 / fP W M

5 1 / 5 1 2

5 1 / 5 1 2

5 2 / 5 1 2

5 0 / 5 1 2

5 0 / 5 1 2

5 1 / 5 1 2

5 1 / 5 1 2

5 0 / 5 1 2

5 1 / 5 1 2

5 1 / 5 1 2

5 2 / 5 1 2

 

�Ä�Ä�Ä�Ä9+1�Å�Å�Å�Å�!�!�!�! PWM �õ�ã�õ�ã�õ�ã�õ�ã  
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fP W M/ 2

P W M

[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1

P W M

[ P W M ]  = 1 0 2

P W M

[ P W M ]  = 1 0 3

P W M

P W M  F u l l  P e r i o d :  1 0 2 4 / fP W M

2 5 / 2 5 6

P W M  M o d u l a t i o n  P e r i o d  :  2 5 6 / fP W M

2 5 / 2 5 6 2 5 / 2 5 6 2 5 / 2 5 6 2 5 / 2 5 6

2 6 / 2 5 6 2 5 / 2 5 6 2 5 / 2 5 6 2 5 / 2 5 6 2 6 / 2 5 6

2 6 / 2 5 6 2 6 / 2 5 6 2 5 / 2 5 6 2 5 / 2 5 6 2 6 / 2 5 6

2 6 / 2 5 6 2 6 / 2 5 6 2 6 / 2 5 6 2 5 / 2 5 6 2 6 / 2 5 6

 

�Ä�Ä�Ä�Ä8+2�Å�Å�Å�Å�!�!�!�! PWM �õ�ã�õ�ã�õ�ã�õ�ã  

 
fP W M/ 2

P W M

[ P W M ]  = 1 1 2

[ P W M ]  = 1 1 3

P W M

[ P W M ]  = 1 1 4

P W M

[ P W M ]  = 1 1 5

P W M

P W M  F u l l  P e r i o d :  1 0 2 4 / fP W M

1 4 / 1 2 8

P W M  M o d u l a t i o n  P e r i o d  :  1 2 8 / fP W M

1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 4 / 1 2 8 1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 4 / 1 2 81 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 4 / 1 2 81 5 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 5 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 5 / 1 2 8 1 4 / 1 2 8 1 4 / 1 2 8

1 5 / 1 2 8 1 5 / 1 2 8 1 4 / 1 2 8

[ P W M ]  = 1 1 6

P W M

[ P W M ]  = 1 1 7

P W M

[ P W M ]  = 1 1 8

P W M

[ P W M ]  = 1 1 9

P W M

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 81 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

1 5 / 1 2 8

 

�Ä�Ä�Ä�Ä7+3�Å�Å�Å�Å�!�!�!�! PWM �õ�ã�õ�ã�õ�ã�õ�ã  

PWM Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
  

!8	)(����ú�Ý 6 �þ PWM �é6î �È�Ú�ÿ�� 3 �Í�ú�Ý�f>9Eg�Î,X PWM Eg�Î �ÄEîE›�˜�,�<�! �ÃG!5B
EÝNM
`�êF¼�é6î�9�E	à�{�
 PWM Eg�Î �ÄPWM Eg�Î	Ã�¹��	)EîF',X PWMH Eg�Î �È�3	Ã�¹���ú�Ý�f
>9Eg�Î,X PWMH 
` PWML 	 EîF' Eg�Î �Ä	ÃEîE›G!5BEÝNM�9A’5BPWMH 
` PWML Eg�Î��P¬+	�G�Ý
��E¬���"+	�G�Ý�� �Ä
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I/O �é6î�é6î�é6î�é6î  PWM �é6î�é6î�é6î�é6î  

PC0 PWM0H 
PC1 PWM0L 
PC2 PWM1H 
PC3 PWM1L 
PC4 PWM2H 
PC5 PWM2L 

 
PWMC0�˜�,�<��,X PWMCTRL�0�� PWM Eg�Î,X���{�
�! �Ä�'!8�!A’5B ��P¬�Ê �È��EÝ,X PWM

Eg�Î�Ý�� �È5à�'E­�!A’5B���"�Ê �È���Ý,X PWM Eg�Î�î�Ø�bG!5BEÝNM���n��,X�´��(Š�Õ �ÄPWM0H�Ã
PWM1H 
` PWM2H E­ 3 �þ�é6î�Ý�Ô�þ Eg�Î �{�
�! PWMEN�È5à�f>9Eg�Î PWM0L�ÃPWM1L 
`
PWM2L E­ 3 �þ�é6î�Ý�Ô�þ Eg�Î �{�
�! PWMCEN�Ä�'E­ 2 �þ�!>•A’5B��P¬�Ê �È,Ì�h,X PWM Eg�Î�é
6î�Ý�� �È5à�'A’5B���"�Ê �È�í PWM Eg�Î�é6î�î�Ø�bG!5BEÝNM���n��,X�´��(Š�Õ �Ä 

+��b�J�á�����Ý,X PWM Eg�Î FÑLÔ?U�È�´!8!8 	)(��� 	ÃA}*ü���
�BLÔ?U&I#� 
�A’5B 
¾�o�é6î�0
�� PWM Eg�Î�é6î �È
¾�o�é6îA’5B���BEî,X I/O 	·�S*ü �ÄE­�o�é6î,X�s6ÑA’5B	Ã�¹EîE› PCPWMC

` PCPWMD�˜�,�<�� ,X�!E¯> A’5B �È�3	Ã�¹ EîE› PC6�ÃPC7�é6îE¯> A’5B �Ä�K�'�S*ü
¾/¡�•"©E¯
> A’5B��+� PWMC2�˜�,�<��,X PWMCM �!�9�{�
,X �Ä 

 
PWMCM �!�!�!�!  PWM �ê�ê�ê�ê I/O EÝ�½EÝ�½EÝ�½EÝ�½ PWM �S6Ñ�S6Ñ�S6Ñ�S6Ñ 

1 PCPWMC�˜�,�<  
PCPWMD�˜�,�<  
PWMEN/PWMCEN�!  
PWMCTRL�!  

0 
PC6/PC7�é6î  

PWMEN/PWMCEN�!  

PCPWMD�˜�,�<  
PC.0~PC.50Ã	·�D�B�!  
PWMCTRL�!  

 
�' PWMCM �!�� 0 �Ê�È�ß><�ë�Î�Z�êF¼�é6î PC6/PC7�{�
-�
¾�o�é6î�0�� PWM ,XEg�Î�é6î �È
¾�o�0���BEî

,X I/O �S*ü  
 
PWMC=0 

�{�
�é6î�{�
�é6î�{�
�é6î�{�
�é6î  �é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ  PWMEN 
PC7 PC6 PC4 PC2 PC0 

0 �; �; I/O I/O I/O 

1 0 0 I/O I/O 
0�ÖPWM0H�´��  
1�ÖPWM0H�Ý��  

1 0 1 I/O 
0�ÖPWM1H�´��  
1�ÖPWM1H�Ý��  

I/O 

1 1 0 
0�ÖPWM2H�´��  
1�ÖPWM2H�Ý��  

I/O I/O 

1 1 1 
0�ÖPWM2H�´��  
1�ÖPWM2H�Ý��  

0�ÖPWM1H�´��  
1�ÖPWM1H�Ý��  

0�ÖPWM0H�´��  
1�ÖPWM0H�Ý��  

PWM Eg�Î�é6î�{�
Eg�Î�é6î�{�
Eg�Î�é6î�{�
Eg�Î�é6î�{�
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PWMC=0 
�{�
�é6î�{�
�é6î�{�
�é6î�{�
�é6î  �é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ  PWMEN 

PC7 PC6 PC5 PC3 PC1 
0 �; �; I/O I/O I/O 

1 0 0 I/O I/O 
0�ÖPWM0L �´��  
1�ÖPWM0L �Ý��  

1 0 1 I/O 
0�ÖPWM1L �´��  
1�ÖPWM1L �Ý��  

I/O 

1 1 0 
0�ÖPWM2L �´��  
1�ÖPWM2L �Ý��  

I/O I/O 

1 1 1 
0�ÖPWM2L �´��  
1�ÖPWM2L �Ý��  

0�ÖPWM1L �´��  
1�ÖPWM1L �Ý��  

0�ÖPWM0L �´��  
1�ÖPWM0L �Ý��  

PWM �f>9Eg�Î�é6î�{�
�f>9Eg�Î�é6î�{�
�f>9Eg�Î�é6î�{�
�f>9Eg�Î�é6î�{�
  

"¼�ã�¹�Þ�ø><���� PC�D�B�! PC0~PC5*ü�9 �S6ÑPWM Eg�Î �Ä�'E­�o�!A’5B��P¬�Ê �ÈPWM Eg�Î�Ý�� �È�'A’5B
�� 0 �Ê�È PWM Eg�Î�Ø�b�´��,X(Š�Õ �ÄE¬LÔ"¼�ã�ÈPCPWMD�˜�,�<��,X,Ì�G�!FÑ?UA’5B��P¬�¹�S6Ñ PWM Eg�Î �ÄE¬
LÔ!7.BA’5BPCC�˜�,�<�¹.B�±���Ý,Ì�G PWM Eg�Î�é6îFÑA’5B��Eg�Î(Š�Õ �Ä 

���Z�S PWM �S6ÑEg�Î�È�ü�¹�Þ�ø><�����ë,X�5�Ê�ß �ÈE¬LÔ!7.BA’5B�¹�ß�5�Ê �ÖPWMCTRL=1�ÈPCPWMD=3FH

` PCC=00H�Ä 

 

 

PWMCM=0 �Ê,X�Ê,X�Ê,X�Ê,X PWM Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
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�' PWMCM �!A’5B��P¬ �ÈPCPWMC�˜�,�< *ü�9�{�

¾�o�é6î�0�� PWM Eg�Î�é6î �È
¾�o�é6î�0���BEî,X I/O
�é6î �ÄPCPPWMD�˜�,�<��,X�!*ü�9�{�
	Ø�þ PWM Eg�Î,XEg�Î�S6Ñ �Ä�V�pE­�o�!A’5B��P¬ �È�í,Ì�h,X PWM Eg�Î
�Ý�� �È�V�pA’5B���" �È�í,Ì�h,X PWM Eg�Î�î�Ø�bG!5BEÝNM���n��,X�´��(Š�Õ �Ä 

 

 

PWMCM=1 �Ê,X�Ê,X�Ê,X�Ê,X PWM Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
Eg�Î�{�
  

PWMC0�˜�,�<�� PWMCTRL�!�� PWM Eg�Î,X ���{�
�! �Ä�'!8�! A’5B��P¬�Ê �È��EÝ PWM Eg
�Î�<FÑ�S6Ñ�È�'!8 �!A’5B�� 0 �Ê�È��EÝ,X PWM Eg�ÎFÑ�î�Ø�bG!5BEÝNM���n��,X�´��(Š�Õ �Ä 

PWMC1 �˜�,�<��,X PWMSP0~PWMSP2�n���Ô2Ï�ë�0!6 PWM Eg�Î,X.@�Ê�•�ã �Ä�Í�b�J���Ô
�o�•�ã �È�ü PWM �0!6	â	¾�ÝEîE›EC�Ê�Ú PWMCTRL�!5B 0 	â�aG¡�„5B 1 	â�!6Ñ�ó4»4ÁE¤> �Ä!8�ê �È
PWMC1�˜�,�<��,X PWMLEV 
` PWMCLEV �ø�!	Ã�¹A}*ü��EîE›�h*ü/ß�cAÏ	ªG!5BEÝNM,X(Š�Õ �È
!8G!5BEÝNM,X(Š�Õ�‡ �n�Z PWM Eg�Î��P¬+	�G�Ý��E¬���"+	�G�Ý�� �Ä 

PCPWMC�˜�,�<��,X PWM 4ç�†	��S6Ñ /L86Ñ�!�{�
-� PWM�˜�,�< �„�m�9�� 	â PWMEg�Î ,X�È
�„�•�ã �Ä�V�p!8 PWM 4ç�†	��S6Ñ �È�íEg�Î,X"¶�6�î�ü�'�!,X�$
<�ó4§�3	â0Ÿ	G�È�„ �Ä�V�p!8 PWM
4ç�†	�L86Ñ �ÈFw��Eg�Î"¶�6	¾�Ý1����H�þ PWM 
<�ó4§�3	â�!�î�È�„ �Ä�_�V �È�ü 8+2�õ�ã�� �È�V�p
PWM 4ç�†	��S6Ñ �ÈFw��Eg�Î"¶�6 �üE­ 256�þ�ÊJs
<�ó 4§�3	â���î �È�„ �Ä 
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P C P W M C  R e g i s t e r
b 7 b 0

P C 0 M O D

P C 0  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P C 1  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P C 2  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P C 3  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P C 4  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P C 5  o u t p u t  m o d e  
1 :  P W M  m o d e
0 :  I / O  m o d e

P W M  b u f f e r  e n a b l e / d i s a b l e
1 :  P W M  b u f f e r  e n a b l e d
    P W M  w a v e f o r m  n o t  u p d a t e d  u n t i l
    p r e s e n t  P W M  e n d s
0 :  P W M  b u f f e r  d i s a b l e d
    P W M  w a v e f o r m  u p d a t e d  i m m e d i a t e l y
    a f t e r  p r e s e n t  P W M  s u b c y c l e

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

P C 1 M O DP C 2 M O DP C 3 M O DP C 4 M O DP C 5 M O DP W M B U F

 

PCPWMC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

P C P W M D  R e g i s t e r
b 7 b 0

P W M 0 H D

P W M 0 H  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l  

P W M 0 L  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l  

P W M 1 H  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l  

P W M 1 L  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l   

P W M 2 H  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l   

P W M 2 L  o n / o f f  c o n t r o l  
1 :  P W M  s i g n a l
0 :  i n a c t i v e  l e v e l  

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

P W M 0 L DP W M 1 H DP W M 1 L DP W M 2 H DP W M 2 L D

 

PCPWMD �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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P W M C 0  R e g i s t e r
b 7 b 0

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

P W M E NP W M C E ND T E NP W M D T 0P W M D T 1P W M D T 2P W M C T R L

P W M  o u t p u t  e n a b l e / d i s a b l e
0 :  d i s a b l e d
1 :  e n a b l e d

P W M  C o m p l e m e n t a r y  o u t p u t  e n a b l e / d i s a b l e
0 :  d i s a b l e d
1 :  e n a b l e d

P W M  C o m p l e m e n t a r y  o u t p u t  w i t h  d e a d  t i m e  e n a b l e / d i s ab l e
0 :  w i t h o u t  d e a d  t i m e
1 :  w i t h  d e a d  t i m e

P W M  C o m p l e m e n t a r y  o u t p u t  d e a d  t i m e
0 0 0 =  D e a d  t i m e  i s  1 / fD

0 0 1 =  D e a d  t i m e  i s  2 / fD

0 1 0 =  D e a d  t i m e  i s  3 / fD

0 1 1 =  D e a d  t i m e  i s  4 / fD

1 0 0 =  D e a d  t i m e  i s  5 / fD

1 0 1 =  D e a d  t i m e  i s  6 / fD

1 1 0 =  D e a d  t i m e  i s  7 / fD

1 1 1 =  D e a d  t i m e  i s  8 / fD

P W M  a n d  P W M  m a s t e r  o u t p u t  c o n t r o l
0 :  i n a c t i v e
1 :  a c t i v e

 

PWMC0 �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 
P W M C 1  R e g i s t e r

b 7 b 0
P W M L E VP W M C L E VP W M S P 0

P W M  o u t p u t  p o l a r i t y  o p t i o n  f l a g .  R e a d  o n l y .
0 :  P W M  c o n f i g u r a t i o n  a c t i v e  h i g h  o u t p u t s
1 :  P W M  c o n f i g u r a t i o n  a c t i v e  l o w  o u t p u t s
I f  t h e  P W M  f u n c t i o n  i s  d i s a b l e d ,  t h i s  b i t  i s  i n v a l id .

P W M  C o m p l e m e n t a r y  o u t p u t  p o l a r i t y  o p t i o n  f l a g .  R e a d o n l y .
0 :  P W M  c o n f i g u r a t i o n  a c t i v e  h i g h  o u t p u t s
1 :  P W M  c o n f i g u r a t i o n  a c t i v e  l o w  o u t p u t s
I f  t h e  P W M  C o m p l e m e n t a r y  i s  f u n c t i o n  d i s a b l e ,  t h i s  b i t  i s  i n v a l i d .

S t o p  t h e  P W M  a n d  P W M  C o m p l e m e n t a r y  u s i n g  h a r d w a r e  se l e c t i o n .
0 0 0 =  P W M  m o d u l e  o u t p u t  c a n  b e  s t o p p e d  b y  s o f t w a r e  co n t r o l  o n l y
0 0 1 =  P W M  m o d u l e  o u t p u t  c a n  b e  s t o p p e d  b y  C O U T  o r  P A3  f a l l i n g  e d g e
0 1 0 =  P W M  m o d u l e  o u t p u t  c a n  b e  s t o p p e d  b y  I N T 1  i n t e rr u p t
0 1 1 =  P W M  m o d u l e  o u t p u t  c a n  b e  s t o p p e d  b y  C O U T  o r  P A3  f a l l i n g  e d g e
         o r  b y  I N T 1  i n t e r r u p t
1 0 0 =  P W M x H / P W M x L  o u t p u t s  a r e  i n a c t i v e / a c t i v e
         b y  C O U T  o r  P A 3  f a l l i n g  e d g e  a n d  r e c o v e r  b y C O U T  o r  P A 3  r i s i n g
1 0 1 =  O n l y  P W M x H  o u t p u t  i s  i n a c t i v e  b y  C O U T  o r  P A 3  fa l l i n g  e d g e  a n d
         r e c o v e r  b y  C O U T  o r  P A 3  r i s i n g
1 1 0 =  O n l y  P W M x H  o u t p u t  i s  i n a c t i v e  b y  C O U T  o r  P A 3  fa l l i n g  e d g e
1 1 1 =  P W M x H / P W M x L  o u t p u t  i s  i n a c t i v e / a c t i v e
         b y  C O U T  o r  P A 3  f a l l i n g  e d g e

P W M  c l o c k  p r e s c a l e r  r a t e .
0 0 0 =  fP W M i s  fS Y S

0 0 1 =  fP W M i s  fS Y S/ 2
0 1 0 =  fP W M i s  fS Y S/ 3
0 1 1 =  fP W M i s  fS Y S/ 4
1 0 0 =  fP W M i s  fS Y S/ 5
1 0 1 =  fP W M i s  fS Y S/ 6
1 1 0 =  fP W M i s  fS Y S/ 7
1 1 1 =  fP W M i s  fS Y S/ 8

P W M S P 1P W M S P 2P W M P S 0P W M P S 1P W M P S 2

 

PWMC1 �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

"¼"¼"¼"¼�Ö�Ö�Ö�Ö�é6î�s6Ñ�� COUTE¬�� PA3+�G!5BEÝNMA’�n�Ä	Ã+� EC�Ê�{�
 COUT�ê PA3,X�ßL!"“ ,X�j�| �ÊKÈ 
 

P W M C 2  R e g i s t e r
b 7 b 0

P W M T A DP W M C M

I n t e r r u p t  a u t o  A / D  s t a r t
1 :  e n a b l e
    w h e n  a  P W M  i n t e r r u p t  i s  g e n e r a t e d ,
    a f t e r  3  A D C  c l o c k  c y c l e s  t h e  A D C  w i l l  s t a r t  c o nv e r s i o n
0 :  d i s a b l e

P W M  o r  I / O  s e l e c t i o n  d e t e r m i n e d  b y  P C 6 / P C 7  o r  b y  P CP W M C
1 :  d e t e r m i n e d  b y  P C P W M C
0 :  d e t e r m i n e d  b y  P C 6 / P C 7

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "  

PWMC2 �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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M I S C  R e g i s t e r
b 7 b 0

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

C M P E NC M P O PC O U T E ND T P S 0D T P S 1

E n a b l e / D i s a b l e  A n a l o g  C o m p a r a t o r
0 :  d i s a b l e d
1 :  e n a b l e d

A n a l o g  C o m p a r a t o r  o u t p u t  -  r e a d  o n l y

P A 3 / C O U T  s e l e c t i o n
0 :  P A 3 / C O U T  i s  I / O  p i n
1 :  P A 3 / C O U T  i s  c o m p a r a t o r  o u t p u t
    C O U T  s t a t u s  r e a d  v i a  P A 3  r e g i s t e r .  

P W M  D e a d  t i m e  c l o c k  p r e s c a l e r  r a t e
0 0 :  fD i s  fS Y S

0 1 :  fD i s  fS Y S/ 2
1 0 :  fD i s  fS Y S/ 4
1 1 :  fD i s  fS Y S/ 8  

MISC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

P W M n L

P W M n H

P W M n L

P W M n H

P W M L E V ,  P W M L C L E V  =  0 0P W M L E V ,  P W M L C L E V  =  0 1

P W M n L

P W M n H

P W M L E V ,  P W M L C L E V  =  1 0P W M L E V ,  P W M L C L E V  =  1 1

N o t e :  W a v e f o r m s  d o  n o t  i n c l u d e  d e a d  t i m e ,  n = 0 ,  1 ,  2 

I / O  D a t a  R e g i s t e r  B i t s
P C . 0 ,  P C . 2 ,  P C . 4
P C . 1 ,  P C . 3 ,  P C . 5

0 :  i n a c t i v e
1 :  a c t i v e

P C . 0 ,  P C . 2 ,  P C . 4
P C . 1 ,  P C . 3 ,  P C . 5

 

PWM Eg�Î"¶�6�{�
Eg�Î"¶�6�{�
Eg�Î"¶�6�{�
Eg�Î"¶�6�{�
  

PWM !O	�!O	�!O	�!O	� �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

Eî��!£�þ PWM Eg�Î��EîE›PE�|�Ô�Í�f>9�|���J�'1u�9PE�|BóEQ,X �ÄE­���î�,�ü�Ô /¡	EL=����
�ü�¤�Ô-€KÈ	Ã6Ñ�ø�þ�J�'1u	à�Ê�ÐEî �È�S�k�H�þ+	$d+	CÃ>•-ÁCÃ �Ä���Z#\L8E­/¡	EL= �ÈA’Au�Z�Ô!‰
!O	��ÊKÈ �È.B�±�ü PWM Eg�ÎE@�Õ,XE›/ß�� �È�ø�þ�J�'1uFÑ�Ø�b�á�ÐEî,X(Š�Õ  

!O	��ÊKÈ	Ã�¹�� 1/fD�Ã2/fD�Ã3/fD�Ã4/fD�Ã5/fD�Ã6/fD�Ã7/fD �ê 8/fD�ÄE­G ,X fD �� fSYS/1�ÃfSYS/2�ÃfSYS/4�Ã
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fSYS/8�Ä !O 	� �ÊKÈ+� PWMC0 �˜ �, �< �� ,X PWMDT0~PWMDT2 �!A’ �n �Ä MISC �˜ �, �< �� ,X
DTPS0~DTPS1�!A’�n fD ,X�� �Ä 

!O	��s6Ñ��+�2Ï4³�ÊJsNe)[ �ÈDTPSn�!
` PWMDTn �!�‡�n,X �ÄEîE›A’5BE­�o�!��	ÜEÖ,X��	Ã
�¹�{*ó�Ô�n8×�È,X!O	��ÊKÈ �Ä�ßM61��ã�ë�Î�Z!O	��ÊKÈ,XAu1k�@�ã �Ä*ü�`E¯�
></�,X	�E¯�
�D��LÔ
?U�
�BAu1k���k�� �Ä 

 
!O	��ÊKÈ =�Ä1/fD�Å�h ((PWMDT2~PWMDT0)+1)�È!8�Ø,X fD +� DTPSn�‡�n �Ä 
 
�_�V �Ö 
fSYS =12MHz   
DTPS1�ÈDTPS0=11�È	G fD = fSYS /8 
PWMDT2~PWMDT0=101(	�E¯�
�D 5)�È!O	��ÊKÈ �� 4� s 
 

A c t i v e

I n a c t i v e

P W M x H

P W M x L

P W M x H

P W M x L

( P W M  w i t h o u t  D e a d  T i m e )

( P W M  w i t h  D e a d  T i m e )

D e a d  T i m e D e a d  T i m e

D e a d  T i m e

 
"¼"¼"¼"¼�Ö�Ö�Ö�ÖPWM Eg�Î
` PWM �f>9Eg�ÎFÑ�Ù	ÿ�Ý!O	��ÊKÈ �ÄPWMLEV=0�ÈPWMCLEV=0�Å 

PWM !O	��Ê�c!O	��Ê�c!O	��Ê�c!O	��Ê�c  

 
�ß><4­�Î�Z!O	��ÊKÈ�Æ-¹,XA’5B���o*ü��	–5×  
 

PWMDT2~PWMDT0  fsys =12MHz 
fD = fsys 

fsys =16MHz 
fD = fsys 

fsys =20MHz 
fD = fsys 	)�!	)�!	)�!	)�!  

000 0.08 0.06 0.05 � s 
001 0.17 0.13 0.10 � s 
010 0.25 0.19 0.15 � s 
011 0.33 0.25 0.20 � s 
100 0.42 0.31 0.25 � s 
101 0.50 0.38 0.30 � s 
110 0.58 0.44 0.35 � s 
111 0.67 0.50 0.40 � s 
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PWMDT2~PWMDT0  fsys =12MHz 
fD = fsys/2 

fsys =16MHz 
fD = fsys/2 

fsys =20MHz 
fD = fsys/2 	)�!	)�!	)�!	)�!  

000 0.17 0.13 0.10 � s 
001 0.33 0.25 0.20 � s 
010 0.50 0.38 0.30 � s 
011 0.67 0.50 0.40 � s 
100 0.83 0.63 0.50 � s 
101 1.00 0.75 0.60 � s 
110 1.17 0.88 0.70 � s 
111 1.33 1.00 0.80 � s 

 

PWMDT2~PWMDT0  fsys =12MHz 
fD = fsys/4 

fsys =16MHz 
fD = fsys/4 

fsys =20MHz 
fD = fsys/4 	)�!	)�!	)�!	)�!  

000 0.33 0.25 0.20 � s 
001 0.67 0.50 0.40 � s 
010 1.00 0.75 0.60 � s 
011 1.33 1.00 0.80 � s 
100 1.67 1.25 1.00 � s 
101 2.00 1.50 1.20 � s 
110 2.33 1.75 1.40 � s 
111 2.67 2.00 1.60 � s 

 

PWMDT2~PWMDT0  fsys =12MHz 
fD = fsys/8 

fsys =16MHz 
fD = fsys/8 

fsys =20MHz 
fD = fsys/8 	)�!	)�!	)�!	)�!  

000 0.67 0.50 0.40 � s 
001 1.33 1.00 0.80 � s 
010 2.00 1.50 1.20 � s 
011 2.67 2.00 1.60 � s 
100 3.33 2.50 2.00 � s 
101 4.00 3.00 2.40 � s 
110 4.67 3.50 2.80 � s 
111 5.33 4.00 3.20 � s 

!O	��ÊKÈ!O	��ÊKÈ!O	��ÊKÈ!O	��ÊKÈ  

PWM ���•���•���•���•  

!£ õ PWM Au�D�<Au�D$v�Î�Ê �ÈPWM ���•AË"��Û�«FÑ�î>•5B�! �Ä5à!8���•��	ú�î�;> +� INTC1
�˜�,�<��,X ���•�S6Ñ EPWMI �!,X���‡�n �Ä���•AË"��µ	Ë�{*ó�b PWM �µ	Ë,X�Þ	�"“�Ø �ÄPWMC2
�˜�,�<��,X PWMTAD �!8¹>•5B�! �ÈFw���ü PWM ���•�{*ó�Ê�î7¾�| 
��| �Ô�þ A/D E@�6
<�ó�Ä 
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P W M n

P W M  I n t e r r u p t

P W M n  W i t h  D e a d  T i m e

C o m p l e m e n t a r y  P W M n

C o m p l e m e n t a r y  P W M n
W i t h  d e a d  t i m e

 

PWM ���•,X���•,X���•,X���•,X �{*ó�{*ó�{*ó�{*ó  

PWM G!5BEÝNMG!5BEÝNMG!5BEÝNMG!5BEÝNM 

PWM �s6Ñ�Ý 3 �þ,Ì�G,XG!5BEÝNM�Ä�Ô�þ�� PWM "¶�6A×�
EÝNM�È	Ã�¹EÝ�½ 9+1�Ã8+2�ê 7+3�õ
�ã �Ä 	º �ê �ø �þ EÝ NM �{ �
 PWM Eg �Î �� P¬ +	 �G �Ý �� E¬ �� �" +	 �G �Ý �� �È �Ô �þ *ü �b �{ �

PWM0H/PWM1H/PWM2HEg�Î �È	º�Ô�þ*ü�b�{�
 PWM0L/PWM1L/PWM2LEg�Î �ÄPWMC1�˜�,�<
��,X PWMLEV 
` PWMCLEV �!��	¾AÏ�! �È�W�À�,�|�ÝE­�ø�þG!5BEÝNM,X(Š�Õ �È*ü��	Ã�¹EîE›�h*ü
/ß�cAÏ	ªE­�ø�!,X���9�ø�• PWM �é6îEg�Î,X"¶�6��P¬+	�G�Ý��E¬���"+	�G�Ý�� �Ä 

 
G!5BEÝNMG!5BEÝNMG!5BEÝNMG!5BEÝNM �!�!�!�!  �£EÄ�£EÄ�£EÄ�£EÄ 

PWM Eg�Î  
+	�GEÝNM 

PWMLEV 
E­�þEÝNM�{�
 PWM Eg�Î ��P¬+	�G�Ý��E¬���"+	�G�Ý�� �Ä�V�pAÏ	ª
!8�!,X���� 0�È�í PWM ,XEg�Î>•A’5B��P¬+	�G�Ý�� �Ä�V�p�� 1�È
�í>•A’5B���"+	�G�Ý�� �Ä�V�p PWM �s6Ñ�þ�S6Ñ�È�í!8�!�´�� �Ä 

PWM �f>9Eg
�Î+	�G EÝNM 

PWMCLEV 

E­�þEÝNM�{�
 PWM �f>9Eg�Î��P¬+	�G�Ý��E¬���"+	�G�Ý�� �Ä�V�p
AÏ	ª!8�!���� 0�È�í PWM �f>9Eg�Î>•A’5B��P¬+	�G�Ý�� �Ä�V�p,ß
�� 1�È�í>•A’5B���"+	�G�Ý�� �Ä�V�p PWM �s6Ñ�þ�S6Ñ�È�í!8�!�´
���Ä  

 

P W M x H

P W M x L

P W M x H

P W M x L

[ P W M  w i t h  D e a d  T i m e  ( 0 0 0 )  M o d e ]

[ P W M  w i t h  D e a d  T i m e  ( 1 0 0 )  M o d e ]

P W M x H

P W M x L

[ P W M  w i t h o u t  D e a d  T i m e  ( 0 0 0 )  M o d e ]

C O U T  o r  P A 3  w i t h  D e - b o u n c e  T i m e

A c t i v e

I n a c t i v e

D e a d  T i m e

D e a d  T i m e

D e a d  T i m e

D e a d  T i m e

D e a d  T i m e

D e a d  T i m e

N o t e :  P W M x H  a n d  P W M x L  c o n f i g u r a t i o n  o p t i o n  i s  s e l e ct e d  a c t i v e  h i g h  f o r  e x a m p l e .

C O U T  o r  P A 3

D e - b o u n c e  T i m e

 

.@�Ê�•�ã�0!6.@�Ê�•�ã�0!6.@�Ê�•�ã�0!6.@�Ê�•�ã�0!6 PWM �õ�ã�õ�ã�õ�ã�õ�ã �Ä�Ä�Ä�ÄPWMSP2�È�È�È�ÈPWMSP1�È�È�È�ÈPWMSP0=1�È�È�È�È0�È�È�È�È0�Å�Å�Å�Å 
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�õ�DE@�6�<�õ�DE@�6�<�õ�DE@�6�<�õ�DE@�6�< 

�Í�b�û�î,X+	�$2Ï4³5à?Ô �È�Ø)Ú,ó�r�ê+ ,X�õ�³�µ	Ë���E	à,XLÔ"� �Ä���ZA}	)(����9�Ø)ÚE­�o
�µ	Ë �ÈOj���h�S*ü A/D E@�6�<�Ú�êF¼�õ�³�µ	ËE@�6�ä�D�+�µ	Ë �Ä�Ú A/D E@�6�<+	CÃLš�ä�ü	)(����Þ �È
	Ã�Ý��,X�£�å�êF¼�<�Ê �ÈE­�� �È	)(����K�Ý�ä���"
`�<�Ê��	40NKÈ�ã,X�ì�“ �Ä 

 

A D C  S o u r c e
fS Y S

¸ 1 ~̧8 A C S R  R e g i s t e r

A D C

A VD DP B 0 / A N 0
P B 1 / A N 1
P B 2 / A N 2
P B 3 / A N 3
P B 4 / A N 4
P B 5 / A N 5
P B 6 / A N 6
P B 7 / A N 7

A / D  r e f e r e n c e  v o l t a g e

A D R L

A D R H
A / D  D a t a
R e g i s t e r s

P C R 0 ~ P C R 2A D C S 0 ~ A D C S 2S T A R TE O C
A D C R
R e g i s t e r

P i n  C o n f i g u r a t i o n
B i t s

C h a n n e l  S e l e c t
B i t s

S t a r t  a n d  E n d  o f
C o n v e r s i o n  B i t s

C l o c k  D i v i d e  R a t i o

 

A/D E@�64§�XE@�64§�XE@�64§�XE@�64§�X 

A/D �VEÄ�VEÄ�VEÄ�VEÄ 

!8	)(����Ù	ÿ�Z 8 �þEîF',X A/D E@�6�<�È�W�À	Ã�¹,È�y�y�9�êF¼�õ�³�µ	Ë �È�V�97¾�ô�ó�<�ê�J
�W�{�
�µ	Ë �È�J,È�y�ÚE­�o�µ	ËE@�6�ä 9 �!,X�D�+G£ �Ä 

�ßM6�•
+�Ò ��/� A/D E@�6�<,X�YF¼4§�X�È	ž,Ì�G�˜�,�< �Ä 

 

Eg�9EîF'Eg�9EîF'Eg�9EîF'Eg�9EîF'  E@�6�!�DE@�6�!�DE@�6�!�DE@�6�!�D Eg�9�é6îEg�9�é6îEg�9�é6îEg�9�é6î  
8 12 PB0~PB7 

A/D E@�6�D�B�˜�,E@�6�D�B�˜�,E@�6�D�B�˜�,E@�6�D�B�˜�, �<�<�<�<�É�É�É�ÉADRL �È�È�È�ÈADRH 

A¹!�	)(��� �K�Ý 12 �! A/D E@�6�<�È�´!8 LÔ?U�ø�þ�D�B�˜�,�< �È�Ô�þP¬�+8V�˜�,�< ADRH�È�Ô
�þ�"�+8V�˜�,�< ADRL�Ä�üE@�6E›/ß	¥*ó	â �È	)(���	Ã�¹,È�yAÏ	ªE­�ø�þ�˜�,�< �È�¹9‹�k�D�+�ê,X
E@�6���Ä�Í�b�S*ü�ø�þ A/D E@�6�D�B�˜�,�<,X	)(����9AÈ �È?U"¼�ã,X�� �È	¾�ÝP¬�!�˜�,�< ADRH
�`�<�ý*ü�Z 8 �!�Ä5à�"�!�˜�,�< ADRL 	¾�ý*ü�Z 8 �!��,X 4 �!�È�W�Ù	ÿ,X 12 �!E@�6�����" 4 �!�Ä  

�ü�ß><�� �ÈD0~D11�� A/D �6E@�D�B4§�p�! �Ä 

 

�˜�,�<�˜�,�<�˜�,�<�˜�,�<  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRL D3 D2 D1 D0 �É �É �É �É 
ADRH D11 D10 D9 D8 D7 D6 D5 D4 

A/D �D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<  

A/D E@�6�{�
�˜�,�<E@�6�{�
�˜�,�<E@�6�{�
�˜�,�<E@�6�{�
�˜�,�<  �ü�ü�ü�ü  ADCR 

�˜�,�< ADCR *ü�9�{�
 A/D E@�6,X�s6Ñ
`�¡�0 �ÄE­�þ 8 �!�˜�,�<���n��,X�s6Ñ�Ù�À �ÈEÝ�½
¾
�o�õ�³EîF'E²�y���YF¼ A/D E@�6�<�È
¾�o�0���õ�³Eg�96î �È
¾�o�0�� �BEî I/O 	·�¹	ž,¥?š A/D E@�6
4§�3,X(Š�Õ�Ä 
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ADCR �˜�,�< ��,X ACS2~ACS0�!�È*ü�9 �n��EîF',X4ê	Ë �Ä+��b!£�þ	)(���	¾�Ù	ÿ�Ô�þ�rL�,X
�õ�DE@�6+	CÃ�È�´!8E­ 8 �þ�õ�³Eg�9��,X!£�Ô�þFÑ�™NO �Ú�ÿ>•	¥EÕ��E@�6�< �ÄADCR �˜�,�<��
ACS2~ACS0�!,X�s6Ñ!7���‡�n
¾�þ�õ�³EîF',ó!7E²�y���YF¼ A/D E@�6�<�Ä  

ADCR �{�
 �˜�,�<��,X PCR2~PCR0�!�È*ü�9�n�� PB 0Ã	·�Þ
¾�o�é6î�� A/D E@�6�<,X�õ�³Eg
�9�È
¾�o�é6î�� �BEî,X I/O 	·�Ä?U"¼�ã,X�� �È�V�p PCR2~PCR0�<FÑA’�� �� 0���È�í���Ý PB 0Ã	·,X�é
6îFÑ>•A’�� �BEî,X I/O 	·�ÈE­�Ê�YF¼ A/D E@�6+	CÃ,X+	$d�Ú>•�GKÁ�¹�£�å�s5ë�Ä 

ADCR �˜�,�<��,X START �!�È*ü�b�'�Ô
`�á�! A/D E@�6�<�Ä�'	)(���A’�n!8�!�¢F�Ee�"��F�
EeP¬�È'
	â�a��F�Ee�" �È���î�{*ó�Ô�þ�õ�DE@�6
<�ó �Ä�' START �!�¢F�Ee�"��F�EeP¬ �È���á�a�²
��F�Ee�"�Ê �È�í�î�Ú ADCR �˜�,�<��,X EOCB�!5B �� 1���È�á�!�õ�DE@�6�< �Ä START�!*ü�b�{�
�Y
F¼�õ�D�6E@�<,X�Ô/�G�|�0 �Ä 

ADCR �˜�,�<��,X EOCB�!*ü�b><�â�õ�DE@�6E›/ß,X�`�ä �Ä�üE@�6
<�ó4§�3	â �ÈEOCB�!�î>•
	)(���7¾�|
�5B�� �� 0���Ä!8�ê �È2Ï4³ �3�î5B�!���•�{�
�˜�,�<�Y,Ì�h,X A/D ���•AË"��Û�«�! �È�V�p
���• �S6Ñ�È���î�{*óEÖ�',X�YF¼���•�µ	Ë �ÄA/D �YF¼���•�µ	Ë�Ú �é�Ð/ß�c ��,Ì�h,X A/D �YF¼���•�9
	·�Ä�V�p A/D �YF¼���•>•L86Ñ �È	)(���	Ã�¹EBA¶ ADCR �˜�,�<��,X EOCB �!�È�”�¹!8�!��	ú>• #Ù
LÊ�È�¹�0�� 	º�Ô/¡�z#� A/D E@�6
<�ó4§�3,X�•"© �Ä 

A/D E@�6�ÊJs$d�˜�,�<E@�6�ÊJs$d�˜�,�<E@�6�ÊJs$d�˜�,�<E@�6�ÊJs$d�˜�,�< �ü�ü�ü�ü ACSR 

A/D E@�6�<,X�ÊJs$d��2Ï4³�ÊJs fSYS,X�ÚNe�È5à�ÚNe)[+� ACSR �˜�,�<��,X ADCS2�ÈADCS1

` ADCS0�!�‡�n �Ä 

<Q'
 A/D �ÊJs$d��+�2Ï4³�ÊJs fSYS�ÃADCS2�ÈADCS1 
` ADCS0 �‡�n �È��	ÃEÝ�½,X�Ô�û A/D
�ÊJs$dEó�z�í�Ý�Ô�oL$�
 �Ä+��b��AŒ,X A/D �ÊJs
<�ó tAD ,X�Ô�ã���� 0.5ms�ÄE­���. �È�Ú�Ð7È A/D
�ÊJs
<�ó�ã�b 0.5ms�È�{*ó�á�š.B,X A/D E@�6���Ä	–5×�ßM6><����,X�_�$ �È>•�Û�Þ�ó	Ë *,X�D�����á
��AŒ,X�È�´���W�À,X A/D �ÊJs
<�ó�ã�b?˜�n,X�Ô�ã�� �Ä 

A D C R  R e g i s t e r

S e l e c t  A / D  c h a n n e l

b 7 b 0

S T A R T P C R 2P C R 1 P C R 0A C S 2 A C S 1 A C S 0

A C S 1
0
0
1
1
0
0
1
1

A C S 2
0
0
0
0
1
1
1
1

A C S 0
0
1
0
1
0
1
0
1

:  A N 0
:  A N 1
:  A N 2
:  A N 3
:  A N 4
:  A N 5
:  A N 6
:  A N 7

P o r t  B  A / D  c h a n n e l  c o n f i g u r a t i o n s
P C R 2

0
0
0
0
1
1
1
1

P C R 1
0
0
1
1
0
0
1
1

P C R 0
0
1
0
1
0
1
0
1

:  P o r t  B  A / D  c h a n n e l s  -  a l l  o f f
:  P B 0  e n a b l e d  a s  A N 0
:  P B 0 ~ P B 1  e n a b l e d  a s  A N 0 ~ A N 1
:  P B 0 ~ P B 2  e n a b l e d  a s  A N 0 ~ A N 2  
:  P B 0 ~ P B 3  e n a b l e d  a s  A N 0 ~ A N 3
:  P o r t  P B 0 ~ P B 4  s e t u p  a s  A N 0 ~ A N 4
:  P o r t  P B 0 ~ P B 5  s e t u p  a s  A N 0 ~ A N 5
:  P o r t  P B 0 ~ P B 7  s e t u p  a s  A N 0 ~ A N 7

E n d  o f  A / D  c o n v e r s i o n  f l a g
1 :  n o t  e n d  o f  A / D  c o n v e r s i o n  -  A / D  c o n v e r s i o n  w a i t in g  o r  i n  p r o g r e s s
0 :  e n d  o f  A / D  c o n v e r s i o n  -  A / D  c o n v e r s i o n  e n d e d

S t a r t  t h e  A / D  c o n v e r s i o n
0  ®  1  ®  0  :  S t a r t
0  ®  1  :  R e s e t  A / D  c o n v e r t e r  a n d  s e t  E O C B  t o  " 1 "

E O C B

 

ADCR �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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A C S R  R e g i s t e r

S e l e c t  A / D  c o n v e r t e r  c l o c k  s o u r c e

b 7 b 0
A D C S 1 A D C S 0

A D C S 1
0
1
1
0
0
1
0
1

A D C S 0
1
1
1
0
1
1
1
1

:  A D C  c l o c k  i s  fS Y S/ 2
:  A D C  c l o c k  i s  fS Y S/ 4
:  A D C  c l o c k  i s  fS Y S/ 8
:  A D C  c l o c k  i s  fS Y S/ 2
:  A D C  c l o c k  i s  fS Y S/ 4
:  A D C  c l o c k  i s  fS Y S/ 8
:  A D C  c l o c k  i s  fS Y S/ 1 2
:  A D C  c l o c k  i s  fS Y S/ 1 6

O t h e r :  R e v e r s e d

A D C S 2

A D C S 3
0
0
0
1
1
1
1
1

A D C S 3

A D C S 2
0
0
1
0
0
0
1
1

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 " 

ACSR �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 
A/D �ÊJs
<�ó�ÊJs
<�ó�ÊJs
<�ó�ÊJs
<�ó (tAD) 

ADCS2 ADCS1 ADSC0 fSYS=1 
MHz 

fSYS=2 
MHz 

fSYS=4 
MHz 

fSYS=8 
MHz 

fSYS=12 
MHz 	)�!	)�!	)�!	)�!  

0 0 0 1.00 0.50 *0.25 *0.125 *0.083 � s 
0 0 1 2.00 1.00 0.50 *0.25 *0.167 � s 
0 1 0 3.00 1.50 0.75 *0.375 *0.25 � s 
0 1 1 4.00 2.00 1.00 0.500 *0.333 � s 
1 0 0 5.00 2.50 1.25 0.625 *0.417 � s 
1 0 1 6.00 3.00 1.50 0.750 0.500 � s 
1 1 0 7.00 3.50 1.75 0.875 0.583 � s 
1 1 1 8.00 4.00 2.00 1.000 0.667 � s 

A/D �ÊJs
<�ó�_�$�ÊJs
<�ó�_�$�ÊJs
<�ó�_�$�ÊJs
<�ó�_�$  

 
A/D E@�6E@�6E@�6E@�6�Ê�Ê�Ê�ÊKÈKÈKÈKÈ(tACD) 

ADCS2 ADCS1 ADSC0 fSYS=1 
MHz 

fSYS=2 
MHz 

fSYS=4 
MHz 

fSYS=8 
MHz 

fSYS=12 
MHz 	)�!	)�!	)�!	)�!  

0 0 0 16.00 8.00 *4.00 *2.00 *1.328 � s 
0 0 1 32.00 16.00 8.00 *4.00 *2.672 � s 
0 1 0 48.00 24.00 12.00 *6.00 *4.00 � s 
0 1 1 64.00 32.00 16.00 8.00 *5.328 � s 
1 0 0 80.00 40.00 20.00 10.00 *6.672 � s 
1 0 1 96.00 48.00 24.00 12.00 8.00 � s 
1 1 0 112.00 56.00 28.00 14.00 9.33 � s 
1 1 1 128.00 64.00 32.00 16.00 10.67 � s 

A/D E@�6�ÊKÈE@�6�ÊKÈE@�6�ÊKÈE@�6�ÊKÈ�_�$�_�$�_�$�_�$
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fSYS A/D �ÊJs�ÊJs�ÊJs�ÊJs ACSR �ÚNe�ÚNe�ÚNe�ÚNe 
*3MHz 03H fSYS/4 
1.5MHz 07H fSYS/8 
1.5MHz 0BH fSYS/8 

12MHz 

750kHz 0FH fSYS/16 
*4MHz 09H fSYS/4 
2MHz 07H fSYS/8 
2MHz 0BH fSYS/8 

16MHz 

1MHz 0FH fSYS/16 
*2.5MHz 07H fSYS/8 
*2.5MHz 0BH fSYS/8 
1.67MHz 0DH fSYS/12 

20MHz 

1.25MHz 0FH fSYS/16 

A/D �ÊJsNe)[�ÊJsNe)[�ÊJsNe)[�ÊJsNe)[  

A/D Eg�9�é6îEg�9�é6îEg�9�é6îEg�9�é6î  

���Ý,X A/D �õ�³Eg�9�é6îFÑ�â PB 0Ã	·,X I/O �é6î �E*ü �ÄADCR �˜�,�<��,X PCR2~PCR0�!�È
�‡�n���ÚEg�9�é6îA’5B��!7��,X PB 0Ã	·Eg�9 /Eg�Î�é6î �ÈE¬���Ú�W�ÀA’5B���õ�³Eg�9�é6î �ÄEîE›E­
/¡�•�ã �È�é6î,X�s6Ñ	Ã+�/ß�c�9�{�
 �È�¢�BEî,X I/O �¡�0�s6Ñ���õ�³Eg �9�È	¡E›�9�3�Ô�� �Ä�'Eg�9
�é6î�0�� �BEî,X I/O �é6î�S*ü�Ê �È	Ã�S*ü �Þ�•+	L� �È8¹A’5B�� A/D Eg�9�È�í�Þ�•+	L��î7¾�|�•�Ô �Ä
AË"¼�ã�ÈPBC 0Ã	·�{�
�˜�,�<�J�áLÔ?U���S6Ñ A/D Eg�9�È5à��A’�n A/D �é6î��Eg�9�é6î �È�'
PCR2~PCR0�!�S6Ñ A/D Eg�9�Ê�È�á5×<%0Ã	·�{�
�˜�,�<,X(Š�Õ �ÄA/D E@�6�<�Ý7¾�Å,X+	$d�o�h�é
6î AVDD�È�õ�³Eg�9+		_���á6ÑCYE› AVDD�ÄLÔ?U�ÍE­�þ�é6îG›	ª�Ô�o!7.B,X�~�‘�¹.B�± AVDD �é
6î�±�Õ0��n �ÈFS�!�>�Ä,X�F�D �Ä 

A/D E@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�ê 

�YF¼,XA/D E@�6�<�™NO4£E›�Ô�þ(M!^,X�•"©�ñ�Ÿ�ê �Ä�'E@�6EîF'EÝ�½�!>•�
	¬ �ÈA/D E@�6�<�™
NOG¡�„�ñ�Ÿ�ê �Ä�V�pEîF'EÝ�½�!�
	¬	â"u�ÝG¡�„�ñ�Ÿ�ê �ÈFw�� EOCB�Û�«	Ã6Ñ�î�Ø�b�á.B �n,X(Š�Õ �È
E­��	Ã6Ñ�î�Ð7È�Ô�þJíAÃ,XE@�64§�3�µ	Ë �Ä�'EîF'EÝ�½�!�
	¬	â �È�˜�,�< ADCR ��,X START �!�™
NO�ü�Ô��	��þ�Û�¸
<�ó�Y��5B�!�a0Ÿ	G#ÙLÊ �ÄE­��	Ã�¹�±A• EOCB>•!7.B,X5B�! P¬(Š�Õ�Ä 

A/D E@�6!9PxE@�6!9PxE@�6!9PxE@�6!9Px 

�ßM6��4§�r)„ A/D E@�6E›/ß,X	Ø�þ!9Px�Ä 
�g �³ !9Px 1 
EîE› ACSR��,X ADCS2�ÈADCS1
` ADCS0�!�ÈEÝ�½��LÔ,X A/D E@�6�ÊJs�Ä 
�g �³ !9Px 2 
EîE› ADCR ��,X PCR2~PCR0�!�ÈEÝ�½ PB 0Ã	·,X
¾�o�é6î?˜�æ�� A/D Eg�9�é6î �Ä 
�g �³ !9Px 3 
EîE› ADCR��,X ACS2~ACS0�!�ÈEÝ�½E²�y7Ç�YF¼A/D E@�6�<,XEîF'�Ä!8!9Px�3	Ã�ü1��`!9�m ADCR
�˜�,�<�Ê�`�ä �Ä 
�g �³ !9Px 4 
�V�p?U�S*ü���• �È�í���•�{�
�˜�,�<�™NO!7.B
�A’5B �È�¹.B�± A/D E@�6�<���• �s6Ñ,X�|�0 �Ä�
�B�S
*ü,X	)(��� �È�����•�{�
�! EM �™NO5B�!���� 1���È A/D E@�6�<,X���•�S6Ñ�! EADI �3�™NO5B�!���� 1���Ä 
�g �³ !9Px 5 
EîE›A’�n ADCR �˜�,�<��,X START �!�¢ �� 0������ 1���a�²�� �� 0���È�Ô�ŸE¯> A/D E@�6E›/ß�ÄA¹�!
LÔ�ñ�Ÿ�ê�� �� 0���Ä  
�g �³ !9Px 6 
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	Ã�¹EBA¶ ADCR �˜�,�<��,X EOCB�!�È�”�¹�õ�DE@�6E›/ß��	ú�`�ä �Ä�'!8�!���"�Ê �È></�E@�6E›/ß
�Æ4£�`�ä �ÄE@�6�`�ä	â �È	ÃAÏ	ª A/D �D�B�˜�,�< ADRL 
` ADRH 9‹�kE@�6	â,X�� �Ä	º�Ô/¡�•"©�� �È
8¹���•�S6Ñ�è
Ú�Ü�þ$µ �È�íE@�6�`�ä	â �È/ß�c�îE¯�9 A/D ���•�á�u�$/ß�c �Ä 

"¼"¼"¼"¼�Ö�Ö�Ö�Ö8¹�S*üEBA¶ADCR �˜�,�<�� EOCB�!,X(Š�Õ,X�•"©�9�”�¹ AD E@�6��	ú4§�3 �È�ÞM6,X���•�S6Ñ!9Px	Ã�¹,Õ
+9�]  

 
�ß�ë�Ê�c�Ò></��õ�DE@�6E›/ß���á	àL
!‰,X�Ò�6�â�Ê�c �Ä 

 
A/D E@�6�<"u�Ý�Í�h,X G!5BEÝNM�È�W,X�s6ÑA’�n�â�¡�0�`�<+��h*ü EC�Ê�{�
 �Ä+��h*ü /ß�c �ñ�Ÿ

�ê�J�Ô�Ÿ A/D E@�6E›/ß	â�È	)(���,X�YF¼.@�Ê���î�Ô�ŸE¯> E@�6 �È�üE­�þE›/ß�� �È/ß�c	Ã�¹4»4Á�J
�W�s6Ñ�ÄA/D E@�6,X�ÊKÈ��16tAD�Ä 

 

tA D C

A / D  c o n v e r s i o n  t i m e
tA D C

A / D  c o n v e r s i o n  t i m e
tA D C

A / D  c o n v e r s i o n  t i m e

0 0 0 B

0 0 0 B 0 1 0 B

S T A R T

E O C B

P C R 2 ~
P C R 0

A C S 2 ~
A C S 0

P o w e r - o n
R e s e t

E n d  o f  A / D
c o n v e r s i o n1 :  D e f i n e  P B  c o n f i g u r a t i o n

2 :  S e l e c t  a n a l o g  c h a n n e l

A / D  c l o c k  m u s t  b e  fS Y S/ 1 ,  fS Y S/ 2 ,  fS Y S/ 3 ,  fS Y S/ 4 ,  fS Y S/ 5 ,  fS Y S/ 6 ,  fS Y S/ 7  o r  fS Y S/ 8N o t e :  

S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

A / D  s a m p l i n g  t i m e
   4 tA D  

0 1 1 B

0 0 0 B

S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

0 0 0 B

1 .  P B  p o r t  s e t u p  a s  I / O s
2 .  A / D  c o n v e r t e r  i s  p o w e r e d  o f f
    t o  r e d u c e  p o w e r  c o n s u m p t i o n

1 0 0 B

0 0 1 B

S t a r t  o f  A / D
c o n v e r s i o n

R e s e t  A / D
c o n v e r t e r

D o n ' t  c a r e

E n d  o f  A / D
c o n v e r s i o n

E n d  o f  A / D
c o n v e r s i o n

S T A R T  b i t  s e t  h i g h  w i t h i n  o n e  t o  t e n  i n s t r u c t i o n  c yc l e s  a f t e r  t h e  P C R 0 ~ P C R 2  b i t s  c h a n g e  s t a t e

A / D  s a m p l i n g  t i m e
   4 tA D  

A / D  s a m p l i n g  t i m e
   4 tA D  

 

A/D E@�6�Ê�c�ÒE@�6�Ê�c�ÒE@�6�Ê�c�ÒE@�6�Ê�c�Ò 

4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM4ê/ß"¼�ã�_NM 

�ü4ê/ß�c�Ê �È�™NO(M�ÿ"¼�ã�˜�,�< ADCR ��,X A/D E@�6EîF'EÝ�½�!�Ä�V�pE­�o �!�<F¼��LÊ �È
Fw��"u�Ý�êF¼�é6îE²�y�� A/D E@�6�<�Þ�È!8�Ê,X�êF¼�é6î	Ã�0���BEî,X I/O 	·�S*ü �ÄE­��	Ã�¹�£�å
A/D E@�6F¼�Ú,X�s5ë�È�3L!�"�Z�H�þ8ƒ(�,X�¹�0+	#� �ÄEîE›#ÙLÊA/D E@�6EîF'EÝ�½�!�9�GKÁA/D E@
�6�<�¹L!�"�s5ë �ÈE­�Ô&•�Í+	"4�o+	,X2Ï4³M2��G¡?U �Ä�˜�,�< ACSR��,X ADONB �!*ü�b�V�0 A/D
E@�6�s6Ñ�Ä 

	º�Ô�þ"¼�ã�_NM�� �È�' A/D E@�6EîF'EÝ�½�!�
	¬	â �ÈA/D E@�6�<�™NOG¡�„�ñ�Ÿ�ê�Ä�'EîF'EÝ�½
�!�
	¬	â �È4­�˜�,�< ADCR ,X START �!�Ô�þ6Ý�†	G	Ã�ñ�Ÿ�ê A/D E@�6�<�ÄEîF' EÝ�½�!�<F¼>•#ÙLÊ
�_�ê �È�´�� !8�Ê,X A/D E@�6�áLÔ?UG¡�„�ñ�Ÿ�ê�Ä
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A/D E@�6�h*ü8×�_E@�6�h*ü8×�_E@�6�h*ü8×�_E@�6�h*ü8×�_ 

�ßM6�ø�þ-Á/ß�c,X�_�$*ü�9AÈ�â�â��A’5B
`�;> A/D E@�6�Ä1��Ô�þ8×�_ �ÈE­/¡�•"©EB�²�”#��ü
ADCR ,X EOCB�!�È�9�ø�•E@�6,X4§�3 �Ä1��`�þ8×�_ �ÈA/D ���•*ü�b�”#�E@�64§�3 �Ä 
8×�_�Ö�S*ü EOCBEBA¶�•"©�z#�E@�6,X4§�3 
 

clr  EADI    ; disable ADC interrupt 
mov  a,00000111B 
mov  ACSR,a    ; setup the ACSR register to select fSYS/8 as 

; the A/D clock 
mov  a,00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs 
mov  ADCR,a    ; and select AN0 to be connected to the A/D 

; converter 
: ; As the Port A channel bits have changed the 
; following START 
; signal (0-1-0) must be issued within 10 
; instruction cycles 

: 
Start_conversion: 
clr  START 
set  START    ; reset A/D 
clr  START    ; start A/D 
Polling_EOC: 
sz  EOCB    ; poll the ADCR register EOCB bit to detect end 

; of A/D conversion 
jmp  polling_EOC  ; continue polling 
mov  a,ADRL    ; read conversion result value from the ADR 

; register 
mov  adrl_buffer,a   ; save result to user defined memory 
mov  a,ADRH 
mov  adrh_buffer,a 
: 
: 
jmp  start_conversion  ; start next A/D conversion 
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8×�_�Ö�S*ü���•�•"©�z#�E@�6,X4§�3  

clr  EADI    ; disable ADC interrupt 
mov  a,00000111B 
mov  ACSR,a    ; setup the ACSR register to select fSYS/8 as 

; the A/D clock 
mov  a,00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs 
mov  ADCR,a    ; and select AN0 to be connected to the A/D 

; converter 
: 
; As the Port A channel bits have changed the 
; following START 
; signal (0-1-0) must be issued within 10 
; instruction cycles 
: 

Start_conversion: 
clr  START 
set  START    ; reset A/D 
clr  START    ; start A/D 
clr  ADF    ; clear ADC interrupt request flag 
set  EADI   ; enable ADC interrupt 
set  EMI    ; enable global interrupt 
: 
: 
: 

; ADC interrupt service routine 
ADC_ISR: 
mov  acc_stack,a   ; save ACC to user defined memory 
mov  a,STATUS 
mov  status_stack,a  ; save STATUS to user defined memory 
: 
: 
mov  a,ADRL    ; read conversion result value from the ADR 

; register 
mov  adrl_buffer,a  ; save result to user defined register 
mov  a,ADRH 
mov  adrh_buffer,a 

: 
: 

EXIT_INT_ISR: 
mov  a,status_stack 
mov  STATUS,a   ; restore STATUS from user defined memory 
mov  a,acc_stack   ; restore ACC from user defined memory 
reti 
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A/D E@�6�s6ÑE@�6�s6ÑE@�6�s6ÑE@�6�s6Ñ 

!8	)(��� 	ÿ�Ý�Ô �þ 12 �!,X A/D E@�6�<�È�WE@�6,X�Ô�û��	ÃE’ FFFH�Ä+��b�õ�³Eg�9�Ô�û��1��b
AVDD ,X+		_�� �È�´!8!£�Ô�!	Ã></� AVDD/4096,X�õ�³Eg�9�� �Ä�ß�Ò��/��Z)Ú�Ç�™�‰�ß �ÈA/D E@�6�<
,X�õ�³Eg�9��
`�D�+Eg�Î����KÈ ,XE@�6�s6Ñ�Ä 

���Z�£�åG£�êJíAÃ �ÈA/D E@�6�<Eg�90Ã�î�t�9 0.5 LSB,X�#/ÏG£ �ÄL8�Z�D�+�ê�D�� 0�È�J	â,X
�D�+�ê�D���î�ü2’.B&•���!,X 0.5 LSB�Ø�
	¬ �È5à�D�+�ê�D��,X�Ô�û���Ú�ü AVDD ���!,X 1.5 LSB�Ø
�
	¬ �Ä 

 

F F E H

(          )

A / D  C o n v e r s i o n
R e s u l t

F F F H

F F D H

0 3 H

0 2 H

0 1 H

0 . 5  L S B

0 1 2 3 4 0 9 34 0 9 4 4 0 9 5 4 0 9 6

A n a l o g  I n p u t  V o l t a g e

1 . 5  L S B

A VD D

4 0 9 6

 

)Ú�Ç,X)Ú�Ç,X)Ú�Ç,X)Ú�Ç,X A/D E@�6�s6ÑE@�6�s6ÑE@�6�s6ÑE@�6�s6Ñ 
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!¨EW�<!¨EW�<!¨EW�<!¨EW�< 

!8	)(���Lš�ä�Ý�Ô�þ!¨EW�<,X�s6Ñ �Ä 

!¨EW�<,X�¡�0!¨EW�<,X�¡�0!¨EW�<,X�¡�0!¨EW�<,X�¡�0  

MISC �˜�,�<��,X CMPEN�!*ü�b�{�
!¨EW�<,X�S6Ñ�êL86Ñ �Ä�V�p CMPEN#ÙLÊ�È!¨EW�<L86Ñ�è
PA1/CVINP�ÃPA2/CVINN 
` PA3/COUT�E*ü�é6î�<���BEî,X I/O 	·�s6Ñ �Ä�V�p CMPEN�!5B 1�È!¨
EW�<�S6Ñ�èPA1/CVINP�ÃPA2/CVINN �E*ü�é6î��!¨EW�<Eg�9�é6î �ÈPA3/COUT��!¨EW�<Eg�Î�é6î �Ä 

+��b CVINP�ÃCVINN 
` COUT �é6î�â PA1�ÃPA2 
` PA3 �E*ü �È�Ô�º!¨EW�<�s6Ñ�S6Ñ �ÄMISC
�˜�,�<��,X COUTEN�!�� 1�Å�È�â PA1 
` PA2 ,Ì�G,X�YF¼�˜�,�<FÑ�´�� �È5à PA3 �¡'
	Ã�¹�0��Eg�9
6î�S*ü �Ä�' COUTEN �� 1 �Ê�È�é6î,X�Þ�•+	L�L86Ñ �ÈPA3 ,XEg�Î�s6Ñ�3>•L86Ñ�Ä!¨EW�<,X�s6ÑA’
5B��EîE›EC�Ê�9A’5B,X �Ä 

 

C M P C  R e g i s t e r

b 7 b 0
C H Y S O N C R S C O F 0

A n a l o g  C o m p a r a t o r  i n p u t  o f f s e t  v o l t a g e  c a n c e l l a t i o n c o n t r o l  b i t s .

A n a l o g  C o m p a r a t o r  i n p u t  o f f s e t  v o l t a g e  c a n c e l l a t i o n r e f e r e n c e  s e l e c t i o n  b i t .
0 :  s e l e c t  C V I N N  a s  t h e  r e f e r e n c e  i n p u t
1 :  s e l e c t  C V I N P  a s  t h e  r e f e r e n c e  i n p u t

I n p u t  o f f s e t  v o l t a g e  c a n c e l l a t i o n  m o d e  a n d  A n a l o g  Co m p a r a t o r  m o d e  s e l e c t i o n .
0 :  n o r m a l  A n a l o g  C o m p a r a t o r  m o d e
1 :  i n p u t  o f f s e t  v o l t a g e  c a n c e l l a t i o n  m o d e

T o  e n a b l e  o r  d i s a b l e  A n a l o g  C o m p a r a t o r  H y s t e r e s i s .
0 :  A n a l o g  C o m p a r a t o r  H y s t e r e s i s  o f f
1 :  A n a l o g  C o m p a r a t o r  H y s t e r e s i s  o n

C O F M C O F 1C O F 2C O F 3C O F 4

 

CMCP �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

M I S C  R e g i s t e r
b 7 b 0

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

C M P E NC M P O PC O U T E ND T P S 0D T P S 1

E n a b l e / D i s a b l e  A n a l o g  C o m p a r a t o r
0 :  d i s a b l e d
1 :  e n a b l e d

A n a l o g  C o m p a r a t o r  o u t p u t  -  r e a d  o n l y

P A 3 / C O U T  s e l e c t i o n
0 :  P A 3 / C O U T  i s  I / O  p i n
1 :  P A 3 / C O U T  i s  c o m p a r a t o r  o u t p u t
    C O U T  s t a t u s  r e a d  v i a  P A 3  r e g i s t e r .  

P W M  D e a d  t i m e  c l o c k  p r e s c a l e r  r a t e
0 0 :  fD i s  fS Y S

0 1 :  fD i s  fS Y S/ 2
1 0 :  fD i s  fS Y S/ 4
1 1 :  fD i s  fS Y S/ 8  

MISC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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D B T C  R e g i s t e r
b 7 b 0

N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

T h e s e  f o u r  b i t s  s e l e c t  t h e  C o m p a r a t o r  I n t e r r u p t  d e -b o u n c e  t i m e .
0 0 0 0 = d e - b o u n c e  t i m e  i s  0ms .
0 0 0 1 = d e - b o u n c e  t i m e  i s  4 / fS Y S.
0 0 1 0 = d e - b o u n c e  t i m e  i s  8 / fS Y S.
0 0 1 1 = d e - b o u n c e  t i m e  i s  1 6 / fS Y S.
0 1 0 0 = d e - b o u n c e  t i m e  i s  3 2 / fS Y S.
0 1 0 1 = d e - b o u n c e  t i m e  i s  6 4 / fS Y S.
0 1 1 0 = d e - b o u n c e  t i m e  i s  1 2 8 / fS Y S.
0 1 1 1 = d e - b o u n c e  t i m e  i s  2 5 6 / fS Y S.
1 0 0 0 = d e - b o u n c e  t i m e  i s  5 1 2 / fS Y S.
1 0 0 1 ~ 1 1 1 1 = d e - b o u n c e  t i m e  i s  1 0 2 4 / fS Y S.

T o  e n a b l e / d i s a b l e  B L D C  M o d e .
0 :  B L D C  m o d e  d i s a b l e
1 :  B L D C  m o d e  e n a b l e

T o  e n a b l e / d i s a b l e  I N T 0 A ,  I N T 0 B  a n d  I N T 0 C  p i n  s h a r e d I / O  o u t p u t  f u n c t i o n .
0 :  O u t p u t  f u n c t i o n  e n a b l e  a n d  p u l l - h i g h  r e s i s t o r s  ar e  b y  o p t i o n s
1 :  O u t p u t  f u n c t i o n  d i s a b l e  a n d  p u l l - h i g h  r e s i s t o r s  a r e  a l w a y s  d i s a b l e d  

T o  e n a b l e / d i s a b l e  P W M  d u t y  i s  1 0 0 % ,  w h e n  t h e  P W M  v al u e
i s  f r o m  3 F 0 H ~ 3 F F H .
0 :  d i s a b l e
1 :  e n a b l e

C M P D B 0C M P D B 1C M P D B 2C M P D B 3B L D C M DH S I CP W M D F

 

DBTC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

"¼"¼"¼"¼�Ö�Ö�Ö�Ö�V�p PA3/COUTA’5B�� 	•�j�| �s6Ñ�È�í�W�ü,Õ+	�õ�ã�Ê�á6Ñ>•
øGf �Ä 
 

CMPEN COUTEN PA1�È�È�È�ÈPA2�È�È�È�ÈPA3 
0 X PA1�ÈPA2�ÈPA3 �� I/O �é6î  
1 0 PA1�ÈPA2 ��!¨EW�<Eg�9�é6î �ÈPA3 �� I/O �é6î  

1 1 
PA1�ÈPA2 ��!¨EW�<Eg�9�é6î �ÈPA3 ��!¨EW�<Eg�Î�é6î �Ä�¢ PA3 ��	Ã�¹AÏ�Î
!¨EW�<,XEg�Î(Š�Õ �Ä 

 
!¨EW�<�ú�Ý	•�j�|�s6Ñ �Ä	•�j�|�ÊKÈ�� 0�È4/fSYS �Ã8/fSYS�������� 1024/fSYS��

COUTEN 

PA3/COUTEÝ�½ 
0�ÖPA3/COUT�� I/O �é6î  
1�ÖPA3/COUT��!¨EW�<Eg�Î�é6î �ÈEîE›AÏ	ª PA3 �˜�,�<��,X����	Ã�¹-¹F' COUT ,X
(Š�Õ�Ä 

 

C R S
0
0
1
1

C O F M
0
1
0
1

S 1
O N
O F F
O N
O N

S 2
O N
O N
O N
O F F

S 3
O F F
O N
O F F
O N

C M P O P

C o m p a r a t o r
I n t e r r u p t

P A 1 / C V I N P

C O F 0 ~ C O F 4
C M P E N

S 1

S 2 S 3
P A 2 / C V I N N

P A 3 / C O U T

D e - b o u n c e
C i r c u i t

 

!¨EW�<�•���Ò!¨EW�<�•���Ò!¨EW�<�•���Ò!¨EW�<�•���Ò  

EîE›A’5B PWMSP2~PWMSP0�È!¨EW�<	Ã�¹ *ü�9 �0!6 PWM �s6Ñ�Ä��?U��EîE›�Ú PWMCTRL �!
#ÙLÊ�9�0!6 PWM �s6Ñ,X�Ä 

!¨EW�<!¨EW�<!¨EW�<!¨EW�<�#/Ï�#/Ï�#/Ï�#/Ï +		_+		_+		_+		_  

!¨EW�<��EîE›�S*ü�E�õEg�9�•�ã�9�õ�š�W,XEg�9�#/Ï+		_ �Ä 
�õ�š!9Px�V�ß �Ö 
!9Px 1�ÖCOFM �!5B 1�ÈA’5B�� �#/Ï+		_�õ�š�õ�ã �ü!8�Ø S3�GKÁ�Ä 
!9Px 2�ÖCRS�!A’5B�� 1 �ê 0�ÈEÝ�½+		_Eg�9�é6î �ü S1�ê S2�GKÁ�Ä 
!9Px 3�ÖA×�HCOF0~COF4,X�� �È,È��!¨EW�<Eg�ÎE@�Õ��!6 �Ä 
!9Px 4�ÖCOFM �!#ÙLÊ�ÈA’5B���BEî!¨EW�<�s6Ñ �Ä
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E¤1k���û�<E¤1k���û�<E¤1k���û�<E¤1k���û�< �ü�ü�ü�ü OP 

!8	)(���Lš �ä�Ý�Ô�þE¤1k���û�<  

E¤1k���û�<,X�¡�0E¤1k���û�<,X�¡�0E¤1k���û�<,X�¡�0E¤1k���û�<,X�¡�0  

OPAC�˜�,�<��,X OPAEN�!*ü�b�{�
E¤1k���û�<,X�S6Ñ�êL86Ñ �Ä�V�p OPAEN�!#ÙLÊ�ÈE¤��L8
6Ñ�¹L!�"�s5ë �ÄPB2/AN2/OPOUT�ÃPB3/AN3/OPVINN
` PA0/OPVINP�é6î�0���BEî,X I/O �é6î �Ä
�V�p OPAEN�!5B 1�ÈE¤���S6Ñ �Ä!8�Ê PB3/AN3/OPVINN
` PA0/OPVINP�Ú�ÿ��E¤��,X	à,Ì
`	¡,Ì
Eg�9�é6î �ÈPB2/AN2/OPOUT��E¤��,XEg�Î�é6î �Ä�Ï�)E²�y�� PB2�ÃPB3
` PA0 ,X�Þ�•+	L�FÑ�îL8
6Ñ�Ä 

+��b OPVINP�ÈOPVINN 
` OPOUT�Ú�ÿ�â PA0�ÈPB3/AN3 
` PB2/AN2 �é6î�E*ü �È�Ô�ºE¤��
�S6Ñ�ÈPA0�ÈPB3 
` PB2 �á6Ñ�0���BEî,X I/O �é6î�S*ü �È�è�W�À,X�Þ�•+	L�7¾�|L86Ñ �ÄE¤��,X�s6Ñ
A’5B��EîE›EC�Ê�9A’5B,X �Ä 

 
OPAEN PA0�È�È�È�ÈPB3/AN3�È�È�È�ÈPB2/AN2 

0 PA0�ÈPB2/AN2
` PB3/AN3���BEî,X I/O �é6î�ê ADC �é6î  

1 
PA0�ÈPB3/AN3��E¤��,XEg�9�é6î �ÈPB2/AN2��E¤��,XEg�Î�é6î �Ä�V�p,Ì�G,X ADC �s6Ñ
�S6Ñ�ÈPB3/AN3�ÈPB2/AN2	Ã�¹�0�� ADC ,XEg�9�é6î �Ä 

 

 

OPAC �˜�,�<�˜�,�<�˜�,�<�˜�,�< �Ä�Ä�Ä�ÄE¤1k���û�<�{�
�˜�,�<E¤1k���û�<�{�
�˜�,�<E¤1k���û�<�{�
�˜�,�<E¤1k���û�<�{�
�˜�,�< �Å�Å�Å�Å 
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���•���•���•���•  

���• ���Ï�)2Ï4³,XG¡?U4˜�äF¼�Ú �Ä�'�Ô�þ�êF¼�_�Ê�ê�YF¼ �s6Ñ�V�n�Ê /Au�D�<�Ã!¨EW�<�ê A/D
E@�6�Ý�� �È�J�è�{*ó���•�Ê �È2Ï4³�î��!6�'�!,X/ß�c5àE@��,Ì�Í�h,X���•�á�u/ß�c �Ä!8	)(����¤�o
2 �þ�êF¼���•
` 5 �þ�YF¼���• �Ä�êF¼���•�â INT0A�ÃINT0B�ÃINT0C�Ã
`  INT1 �é6î,Ì�G �È5à�YF¼��
�•�â�n�Ê /Au�D�<$v�Î �ÈPWM ���• �È!¨EW�<���•
` A/D E@�6,Ì�G�Ä 

���•�˜�,�<���•�˜�,�<���•�˜�,�<���•�˜�,�<  

���Ý���•��AŒ
`AË"��Û�«
�+��D�B�,�|�<�Y INTC0�ÈINTC1 
` MFIC �˜�,�<�{�
 �ÄEîE›�{�
,Ì
�h,X���•��AŒ�!�S6Ñ�ê/U!6,Ì�G,X���• �Ä�'	¥*ó���• �È,Ì�h�Ý���• AË"��Û�«�Ú>•5B�! �Ä�����•AË"�
�Û�«#ÙLÊ�Ú/U!6���Ý���•��AŒ �Ä 

 

I N T C 0  R e g i s t e r

C o n t r o l  t h e  m a s t e r  ( g l o b a l )  i n t e r r u p t
1 :  e n a b l e d
0 :  d i s a b l e d

C o n t r o l  t h e  A n a l o g  C o m p a r a t o r  i n t e r r u p t
1 :  e n a b l e d
0 :  d i s a b l e d
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`Eg�9 /Eg�Î0Ã
	·�{�
�˜�,�<�ü �Þ+	�á�!�Ê�î�±�Õ P¬+	�G�È�¹.B�±�Þ+		â���Ý�é6î>•A’��Eg�9(Š�Õ �Ä 

<Q'
	)(����Ý�Ô�þ�YF¼ RC �á�!�s6Ñ �È�V�p+	$d�Þ	�4ç�6�ê�î�Þ+	�Ê+	$d�á0��n �È�YF¼RC ��
95	Ã6Ñ�î�Ð7È8ƒ(��á�!�á8C �È���¹�|9$�S*ü
` RES�é6îE²�y,X�êF¼ RC +	CÃ�Ä+� RC +	CÃ��Eô�ä,X
�ÊKÈ�ÊE³�S�k RES�é6î�ü+	$d�o�h0��n�!,X�Ô!‰�ÊKS
<�ó�Y�±�Õ�ü�"+	�G �Ä�üE­!‰�ÊKÈ�Y�È	)(���
,X!7���¡�0��>•/U!6,X �Ä RES�é6îE’���Ô�n+		_��	â �È�a4£E›�ÊE³�ÊKÈ tRSTD�È	)(���	Ã�Ô�ŸE¯> !7
���¡�0 �Ä�ß�Ò�� SST��2Ï4³�ÊE³
<�ó System Start-up Timer,X4ý�m�Ä 

 

R E S

V D D

S S T  T i m e - o u t

I n t e r n a l  R e s e t

0 . 9  VD D

tR S T D

 

�Þ+	�á�!�Ê�c�Ò�Þ+	�á�!�Ê�c�Ò�Þ+	�á�!�Ê�c�Ò�Þ+	�á�!�Ê�c�Ò  

�üAŒ�î�h*ü
�	Ü �È	Ã�¹�ü VDD 
` RES��KÈ�y�9�Ô�þ+	L� �È�ü VSS�â RES��KÈ�y�9�Ô�þ+	�•�0
���êF¼�á�!+	CÃ �Ä�Ï�)
` RES6î,XE²�y4“�™NO��G£-Á�¹�£�å�>�Ä�F�D �Ä
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Î���á�!+	CÃ
Î���á�!+	CÃ
Î���á�!+	CÃ
Î���á�!+	CÃ  

�'2Ï4³�üEW���F�D,X
�	Ü�¹�0�Ê �È�ÎA‚�S*ü�r��
_,X�á�!+	CÃ �È�V�ß�Ò��/� �Ä 
 

R E S

0 . 1mF

1 0 0 kW

V D D

V S S

0 . 0 1mF

1 0 kW

 

�r��
_�r��
_�r��
_�r��
_ �á�!+	CÃ�á�!+	CÃ�á�!+	CÃ�á�!+	CÃ  

!�-¹�È�î�êF¼�á�!+	CÃ,X,Ì�G�µ�C	Ã	–5× HOLTEK 5%0­�h*ü8×�_ HA0075S�Ä 

�g �³ RES�é6î�á�!�é6î�á�!�é6î�á�!�é6î�á�!  

�'	)(���!7���¹�0 �È RES�é6îEîE›�êF¼.@�Ê(�V�êF¼�Ô�G)>•E¿�•7Ç�"+	�G�Ê �È!8/¡�á�!�6�ã	G
�î	¥*ó �ÄE­/¡�á�!�6�ã�â�J�W�á�!�Ô�� �È/ß�cAu�D�<�î>•#ÙL8��LÊ�è/ß�c�¢���Ô�Ÿ�;> �Ä 

 

R E S

S S T  T i m e - o u t

I n t e r n a l  R e s e t

0 . 9  VD D

0 . 4  VD D

tR S T D

 

RES�é6î�á�!�Ê�c�Ò�é6î�á�!�Ê�c�Ò�é6î�á�!�Ê�c�Ò�é6î�á�!�Ê�c�Ò  

�g �³ �"+		_�á�!�"+		_�á�!�"+		_�á�!�"+		_�á�!  

	)(����K�Ý�"+		_�á�!+	CÃ �È*ü�9,¥#��W,X+	$d+		_ �È	ÃEîE› G!5BEÝNME¯> EÝ�½�Ä�_�V�ü�È�6
+	"4,X�™�‰�ß�È	)(����o�h,X+		_	Ã6Ñ�î:��ü 0.9V~VLVR ,X8×�È�Y�ÈE­�Ê LVR �Ú�î7¾�|�á�!	)(��� �Ä
LVR �Ù	ÿ�¹�ß,X?˜�� �Ö�Ý��,X LVR �µ	Ë �È	G�ü 0.9V~VLVR ,X�"+		_(Š�Õ,X�ÊKÈ �È�™NOCYE›�x#�+	
!è(M�û�� tLVR 	–�D,X�� �Ä�V�p�"+		_�,�ü�áCYE› 1ms�È�í LVR �Ú�î�Ñ+9�W�è�á�î�;> �á�!�s6Ñ �Ä�ü
�¡�0�Ê	Ã�¹EîE›G!5BEÝNM�9A’5B VLVR ,X+		_8×�È �Ä 

 
L V R

S S T  T i m e - o u t

I n t e r n a l  R e s e t

tR S T D

 

�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò  
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�g �³ !7���¡�0�Ê,ßK¼(«$v�Î�á�!!7���¡�0�Ê,ßK¼(«$v�Î�á�!!7���¡�0�Ê,ßK¼(«$v�Î�á�!!7���¡�0�Ê,ßK¼(«$v�Î�á�!  

L8�Z,ßK¼(«$v�Î�Û�«�! TO �Ú>•A’�� 1 ���ê �È!7���¡�0�Ê,ßK¼(«$v�Î�á�!
` RES�á�!,Ì	à �Ä 
 

W D T  T i m e - o u t

S S T  T i m e - o u t

C h i p  R e s e t

tR S T D

 

!7���¡�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò!7���¡�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò!7���¡�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò!7���¡�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò  

�g �³ �V�0�Ê,ßK¼(«$v�Î�á�!�V�0�Ê,ßK¼(«$v�Î�á�!�V�0�Ê,ßK¼(«$v�Î�á�!�V�0�Ê,ßK¼(«$v�Î�á�!  

�V�0�Ê,ßK¼(«$v�Î�á�!
`�J�W/¡2O,X�á�!�Ý�o�á	à �ÈL8�Z/ß�cAu�D�<�â
Ú�Ü�ÛJ\�Ú>•#Ù 0 	ž TO
�!>•A’�� 1 �ê�È4±�ûF¼�Ú,X�5�Ê�±�Õ�á	¬ �Ä�Ò�� tSST,XAº4šAÈ�âAË	–5×�x#�+	!è(M�û �Ä 

 
W D T  T i m e - o u t

S S T  T i m e - o u t

tS S T

 

�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò  

�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ  

�á	à,X�á�!�6�ã�¹�á	à,XEè�X�E
¡�á�!�Û�«�! �ÄE­�o�Û�«�! �È	G���ü(Š�Õ�˜�,�<�� ,X PDF 
`
TO �!�È�W�À,X(Š�Õ��+�	)(���,X�á	àE¤> �•�ã�{�
 �È�V�V�0 �•�ã �ê,ßK¼(«Au�D$v�Î�•�ã 1��Ä�á�!
�Û�«�!�V�ß��/� �Ö 

 
TO PDF �á�!�5�Ê�á�!�5�Ê�á�!�5�Ê�á�!�5�Ê  
0 0 �Þ+	�Ê,X RES�á�!  
u u !7��E¤> �Ê,X RES�ê LVR �á�!  
1 u !7��E¤> �Ê,X WDT $v�Î�á�!  
1 1 �V�0�Ê,X WDT $v�Î�á�!  

"¼"¼"¼"¼�Ö�� u���·><�á�
	¬  
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�ü	)(����Þ+	�á�!��	â �È	Ø�s6Ñ	)���ñ�Ÿ�ê,X�™�6 �È�ë�b�ß>< �Ä 
 

NMNMNMNM ,Â,Â,Â,Â �á�!	â�™�‰�á�!	â�™�‰�á�!	â�™�‰�á�!	â�™�‰  

/ß�cAu�D�<  #ÙL8��LÊ 

���•  ���Ý���•>•/U!6  

,ßK¼(«�n�Ê�<  WDT #ÙL8�JG¡�„ Au�D 

�n�Ê /Au�D�< �n�Ê /Au�D�<�0!6  

NX�ÚNe�< �n�Ê /Au�D�<��NX�ÚNe�<�Y�•#ÙL8 

Eg�9/Eg�Î	·  ���Ý I/O A’��Eg�9�õ�ã  


Ú�Ü�ÛJ\  
Ú�Ü�ÛJ\�Û	å
Ú�ÜNJ0Ã  

 
�á	à,X�á�!�6�ã�¹�á	à,XEè�X�E
¡	)(�����,X�YF¼�˜�,�< �Ä���±A•�á�!	¥*ó	â/ß�c!7���;> �È

�Z?·	)(���(M�n,X�á�!	â,X�™�‰��M2��G¡?U,X �Ä�ß><�£EÄ�Z�á	à�á�!�E
¡	)(���,X�YF¼�˜�,�< �Ä"¼
�ã�ÈA¹	)(����Ý�á	à,X�Õ>™ �È�Í�b�û
_�Õ>™	Ã6Ñ�,�ü�Â�Ö �Ä 

 

�˜�,�<�˜�,�<�˜�,�<�˜�,�<  
�á�!�á�!�á�!�á�!  

(�Þ+	�á�!�Þ+	�á�!�Þ+	�á�!�Þ+	�á�! ) 
WDT $v�Î$v�Î$v�Î$v�Î  
(!7��E¤> !7��E¤> !7��E¤> !7��E¤> ) 

RES 
(!7��E¤> !7��E¤> !7��E¤> !7��E¤> ) 

RES 
(�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã ) 

WDT $v�Î$v�Î$v�Î$v�Î  
(�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã ) 

MP0 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
MP1 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
ACC xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
PCL 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
TBLP xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
TBLH -xxx xxxx -uuu uuuu -uuu uuuu -uuu uuuu -uuu uuuu 
WDTS 0000 0111 0000 0111 0000 0111 0000 0111 uuuu uuuu 
STATUS --00 xxxx --lu uuuu --uu uuuu --01 uuuu --11 uuuu 
INTC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
TMR0 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
TMR0C 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu 
TMR1H 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
TMR1L 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
TMR1C 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu 
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PB 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PBC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PC 0011 1111 0011 1111 0011 1111 0011 1111 uuuu uuuu 
PCC --11 1111 --11 1111 --11 1111 --11 1111 --uu uuuu 
PD ---- 1111 ---- 1111 ---- 1111 ---- 1111 ---- uuuu 
PDC ---- 1111 ---- 1111 ---- 1111 ---- 1111 ---- uuuu 
PWM0H 0000 0000  0000 0000  0000 0000 0000 0000  uuuu uuuu 
PWM0L ---- --00 ---- --00 ---- --00 ---- --00 ---- --uu 
PWM1H 0000 0000  0000 0000  0000 0000 0000 0000  uuuu uuuu 
PWM1L ---- --00 ---- --00 ---- --00 ---- --00 ---- --uu 
PWM2H 0000 0000  0000 0000  0000 0000 0000 0000  uuuu uuuu 
PWM2L ---- --00 ---- --00 ---- --00 ---- --00 ---- --uu 
PWMC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
PWMC1 0000 0000  0000 0000  0000 0000 0000 0000  uuuu uuuu 
PWMC2 ---- --00 ---- --00 ---- --00 ---- --00 ---- --uu 
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PCPWMC -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
PCPWMD --00 0000 --00 0000 --00 0000 --00 0000 --uu uuuu 
LVDCTL --00 0000 --00 0000 --00 0000 --00 0000 --uu uuuu 
INTC1 -000 -000 -000 -000 -000 -000 -000 -000 -uuu -uuu 
MFIC --00 --00  --00 --00  --00 --00 --00 --00  --uu --uu 
ADRL xxxx ---- xxxx ---- xxxx ---- xxxx ---- uuuu ---- 
ADRH xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
ADCR 0100 0000 0100 0000 0100 0000 0100 0000 uuuu uuuu 
ACSR ---- -000 ---- -000 ---- -000 ---- -000 ---- -uuu 
CMPC 1011 0000 1011 0000 1011 0000 1011 0000 uuuu uuuu 
MISC 000x 0--- 000x 0--- 000x 0--- 000x 0--- uuuu u--- 
OPAC 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
DBTC -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 

"¼"¼"¼"¼�Ö �� u��></��þ	¬�ê �Ä  
�� x��></��þ.B�n �Ä 
�� -��></��þ�S*ü �Ä
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��95�<��95�<��95�<��95�<  

	Ø/¡ ��95�<EÝ NM	Ã�¹A}*ü�� �
�B �á	à,X�h*üLÔ"� E¯> EÝ�½�È�S�J6Ñ�ó 9‹�k�È �S"¯,X *ü8×�È�Ä�Ý
�Ý/¡2Ï4³�ÊJs	Ã�oEÝ�½ �È5à,ßK¼(«�n�Ê�<�Ý�î/¡&I#�,X�ÊJs$dEÝNM �È�¤�o�Z*ü���Ô�û,X&I#��û �Ä��
�Ý,X��95�<EÝNMFÑ	ÃEîE›G!5BEÝNM�9EÝ�½�Ä 

�È�î��95�<,X�h*ü�µ�C	Ã�ü HOLTEK 5%0­��,X�h*ü8×�_ HA0075S���R�� �Ä 

2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs G!5BG!5BG!5BG!5B 

�Ý�Ý/¡�•"©�{*ó2Ï4³�ÊJs �È�êF¼�J�' /LJ*Ë��95�< �Ã�YF¼RC ��95�<
`�êF¼ RC +	CÃ�Ä	Ã�¹EîE›
G!5BEÝNMEÝ�½�J���Ô/¡�ÊJs �Ä 

�g �³ �êF¼�J�' /LJ*Ë��95�<  
EÝ�½�êF¼�J��G!5BEÝNM	â�È	¾?U1T	)
��Ú�J��E²�y7Ç OSC1
` OSC2�È���î�{*ó��LÔ,X,Ì/Ï	ž

	¡O\ �È5à�áLÔ�ê�t+	�• �Ä'
5à���Z.B�±�¤�o�"Ne)[,X�J�'��95
`LJ*ËAä���<CK�� �È�ÎA‚�S*ü�ø�þ�ã
�•G£+	�• C1 
` C2�È�K�'�D��EÝ�½	Ã�
�B	V�Š�¤�o,X?˜���:�9EÝ�½ �Ä 

 

O S C 1

O S C 2

R f

T o  i n t e r n a l
c i r c u i t s

I n t e r n a l
O s c i l l a t o r
C i r c u i t

C 1

C 2

R p

N o t e : 1 .  R p  i s  n o r m a l l y  n o t  r e q u i r e d .  C 1  a n d  C 2  a r e  r e q u i r e d .
2 .  A l t h o u g h  n o t  s h o w n  O S C 1 / O S C 2  p i n s  h a v e  a  p a r a s i ti c
    c a p a c i t a n c e  o f  a r o u n d  7 p F . 

�J�'�J�'�J�'�J�' /+	L�+	L�+	L�+	L� ��95�<��95�<��95�<��95�< �ü�ü�ü�ü HXT 

 
�J�'��95�< C1 
` C2 ,X��  
�J��Ne)[  C1 C2 
12MHz 8pF 10pF 
8MHz 8pF 10pF 
4MHz 8pF 10pF 
1MHz 100pF 100pF 
"¼�ÖC1 
` C2 ,X��E¯�o	–5×  

�J�'��95�<,X+	�•�|9$���J�'��95�<,X+	�•�|9$���J�'��95�<,X+	�•�|9$���J�'��95�<,X+	�•�|9$��  

�g �³ �êF¼RC ��95�<  
EÝ�½!7.B,XG!5BEÝNM	â�È�S*ü�êF¼ RC��95+	CÃ �ÈLÔ?U�üOSC1
` VDD ��KÈE²�y�Ô�þL���4z�ü

47k� �� 1.5M� ��KÈ,X+	L� �ÈOSC1�â VSS��KÈE²�y�Ô�þ+	�• �Ä<Q'
!8��95�<G!5B�ä��EW�" �È����
95Ne)[�î�´ VDD�Ã#ý�z
`8ƒ(���D•,X�
�ä5à�
	¬ �È�´!8�áEÖ	Ü*ü�9�.Au�Ê�ù���êLÔ?U2’.B��95�<Ne
)[,X
�	Ü �Ä?U"¼�ã,X���'EÝ�½�Z�êF¼ RC ��95�.��2Ï4³�ÊJs�Ê �È	¾LÔ*ü�� �â PD2�E*ü,X OSC1�é6î �È
PD3�é6î	Ã�¹�0���BEî,X I/O 	·�9�S*ü �Ä 
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O S C 1

4 7 0 p F

VD D

RO S C

P D 3  

�êF¼�êF¼�êF¼�êF¼RC ��95+	CÃ��95+	CÃ��95+	CÃ��95+	CÃ  

 
�g �³ �YF¼RC ��95�<  
�YF¼ RC ��95�<�K�Ý�Ý/¡�Î�n,XNe)[ �Ö4MHz�Ã8MHz�Ã12MHz�È�W�À�¤�o4­8ƒ(�,X(M�nF¼�Ú

�S*ü �Ä!8	)(���Lš�ä�Ý�Ô�þ �YF¼ RC ��95�< �È�áLÔ�ê�t �<�Ê ��6Ñ�{*ó��LÔ,XNe)[ �Ä�'2Ï4³�ÊJsEÝ�½
���YF¼�ÊJs�Ê �ÈPD2
` PD3	Ã�¹ �0�� �BEî,X IO 	·�9�S*ü �Ä 

 

 

�YF¼�YF¼�YF¼�YF¼RC ��95+	CÃ��95+	CÃ��95+	CÃ��95+	CÃ  

,ßK¼(«�n�Ê�<��95+	CÃ,ßK¼(«�n�Ê�<��95+	CÃ,ßK¼(«�n�Ê�<��95+	CÃ,ßK¼(«�n�Ê�<��95+	CÃ  

,ßK¼(«��95+	CÃLš�ä�Z�Ô�þ�<EóE¤> ,X RC ��95+	CÃ �È�S*ü�Ê�´LÔ�ê�t�<�Ê �È�è�W�ü 5V +		_
�ßE¤> ,X�L
_
<�ó�� 65� s�Ä�W	ÃEîE›G!5BEÝNME¯> �{�
�Ä�',ßK¼(«�S6Ñ �È	)(���E¯�9�V�0�õ�ã �È2Ï
4³�ÊJs�0!6 E¤> �Ê�È5à,ßK¼(«�n�Ê�<��95+	CÃ�¡�îE¤> �è,ßK¼(«!7���¹�0 �Ä��,ßK¼(«�ü�V�0�õ�ã�Ê
E¤> �Ê�î#\5ë�Ô�n,X�s5ë �È�´!8 �È�ü�"�s5ë,XE¤*ü�� �È	ÃEîE›G!5BEÝNML86Ñ,ßK¼(«��95�<�9�GKÁ,ß
K¼(«�¹E’��L!�"�s5ë,X,Â,X �Ä 

�V�0�õ�ã
`
øGf�V�0�õ�ã
`
øGf�V�0�õ�ã
`
øGf�V�0�õ�ã
`
øGf  

�;> �;> �;> �;> HALT �Û�¸�Û�¸�Û�¸�Û�¸  

Holtek ���Ý,X	)(���FÑ6ÑE¤> �ü�"�s5ë,X�õ�ã�ß �È	G�V�0�õ�ã�ê�å,ô�õ�ã �Ä�'8ƒ(�E¯�9���"�s
5ë�õ�ã�Ê �È�W,X�¹�0+	#��îL!�"��M-�Õ+	#�,X"��G �Ä8ƒ(�E¯�9�"�s5ë�õ�ã	â �È2Ï4³�ÊJs�î�0!6E¤> 
�¹L!�"�s5ë �È��!8�Ê8ƒ(�E¤> ,X�YF¼�5�Ê�¡'
�±�Õ �È�W	Ã�¹�ü�\-Á,X�ÊKÈ6Ñ
øGf�J4»4ÁE¤> �ÄE­�þ
(M�û�Í�b�"�s5ë,X+	"4E¤*ü���ø ��G¡?U�Ä 

E¯�9�"�s5ë�õ�ãE¯�9�"�s5ë�õ�ãE¯�9�"�s5ë�õ�ãE¯�9�"�s5ë�õ�ã  

!7��E¤> �Ê �;> HALT �Û�¸ 6Ñ�S8ƒ(�E¯�9�"�s5ë�õ�ã �È�è�î Eô�ä�V�ß4§�p �Ö 
�g �³ 2Ï4³��95�<�0!6E¤> �È�h*ü/ß�c�Û�¸�0�ü HALT �Û�¸�Ø �Ä 
�g �³ �D�B �,�| �<�Y�•
`�˜�,�<�Ú 4È�Õ�'�!���á	¬ �Ä 
�g �³ WDT �Ú#ÙLÊ�È�V�p WDT �ÊJs$dEÝ�½�b,ßK¼(«��95�< �È�í�î�¢�„�Ô�Ÿ Au�D�Ä�V�p�ÊJs$d ��2Ï4³
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�ÊJs�È�í WDT �Ú�0!6 �¹�0 �Ä 
�g �³ Eg�9/Eg�Î	·�±�Õ�á	¬  
�g �³ �ü(Š�Õ�˜�,�<�� �ÈPDF5B�!5à,ßK¼(«�Û�«�! TO #Ù0�Ä 

M-�Õ+	#�(Š�Õ,X"¼�ã�_NMM-�Õ+	#�(Š�Õ,X"¼�ã�_NMM-�Õ+	#�(Š�Õ,X"¼�ã�_NMM-�Õ+	#�(Š�Õ,X"¼�ã�_NM 

?U�S2Ï4³M-�Õ+	#�L!���Ô�ã �È�ã��	¾�Ý�´�‚�] �ÈL8�ZLÔ?U	)(���E¯�9�å,ô�õ�ã�ê0NKÆ�õ�ã �ÈE¬
?U5×<%��+	CÃ,XA’Au�Ä(M�ÿ?U"¼�ãEg�9 /Eg�Î	·,X(Š�Õ �Ä���ÝP¬L��kEg�9�é6î�™NO�yP¬+	�G�ê�"+	�G �È
	ú�í�é6î#B0N�îEô�ä�YF¼��95E¯5à�r�û+	#�,X#\5ë �Ä	)(����Ý�á	à,X�Õ>™2O
_ �È	Ã6Ñ�,�ü�Ô�o�þ*ü
��,X�é6î �È�áAŽA’�n��Eg�ÎE¬��Eg�9FÑ�™NO�y�Þ�•+	L� �Ä�3?U"¼�ãEg�9/Eg�Î	·,XBóEQ�û�ã �ÄE­�o �é
6îA’5B���ã+	#�(Š�Õ�ê�™�™E²�y���V CMOSEg�9,X"u�Ý$²	â,X�êF¼+	CÃ�Ä�3�k"¼�ã�V�p G!5BEÝNM�S
6Ñ,ßK¼(«��95�<�È�3?UNq�ê#\5ë�Ô�n,X +	#� �Ä 


øGf
øGf
øGf
øGf 

�'2Ï4³E¯�9 �å,ô�õ�ã�ê0NKÆ�õ�ã�ß �È	Ã�¹EîE›�¹�ß�´/¡�•�ã
øGf �Ö 
�g �³ �êF¼�á�!  
�g �³ PA 	·�ßL!"“  
�g �³ 2Ï4³���•  
�g �³ WDT $v�Î  

8¹2Ï4³+��êF¼ RES�é6î
øGf �È	)(����î4£E›�`�<�á�!,XE›/ß �Ä8¹+� WDT $v�Î
øGf �È�í,ßK¼(«
Au�D�<7¾�|�á�!�J>•�ñ�Ÿ�ê �ÄE­�ø/¡
øGf�•�ãFÑ�î�S2Ï4³�á�! �È	Ã�¹EîE›(Š�Õ�˜�,�<�� TO 
` PDF
�!�9�ø�•�W,X
øGf$d �Ä2Ï4³�Þ+	�ê�;> #Ù,ßK¼(«�n�Ê�<�Û�¸ �ÈPDF �Û�«>•#ÙLÊ�È�;> �� HALT���Û
�¸�È PDF>•5B�� 1���Ä,ßK¼(«Au�D�<$v�Î�Ú�î5B�! TO �Û�«�J
øGf2Ï4³ �È	à�Ê�á�!/ß�cAu�D�<
`
Ú�Ü
�ÛJ\ �È�J�W�Û�«�±�Õ	s�Ý(Š�Õ �Ä 

0Ã	· PA ��,X!£�þ�!FÑ	Ã�¹EîE› G!5BEÝNMA’5BA¹�é6î�ßL!"“ 
øGf2Ï4³ �ÄPA 0Ã	·
øGf	â �È/ß�c�Ú
�ü�� HALT ���Û�¸	â4»4Á�;> �Ä 

�V�p2Ï4³ ��EîE›���•
øGf �È�í�Ý�ø/¡	Ã6Ñ	¥*ó �È���V���•L86Ñ�ê���•�S6Ñ��
Ú�Ü�Æ$µ �È/ß�c�Ú
4»4Á�;> �� HALT ���Û�¸�ß�Ô�5 �Û�¸ �ÄE­�Ê���•�á�î0Ÿ	G
¡�h �È��,Ì�h,X���•�á�u/ß�c	¾�Ý�ü���•
�S6Ñ�ê
Ú�Ü0NKÆ	â>•�;> �Ä	º�ê �È���V���•�S6Ñ�è
Ú�Ü�þ$µ �È�í!7��,X���•
¡�h�Ú�î	¥*ó �Ä��A’�ü
E¯�9�V�0�õ�ã���!�êF¼���•AË"��Û�«�!>•A’�� �� 1���È�í,Ì�G���•,X
øGf�s6Ñ�Ú�´�� �Ä 

�´AŽ���)/¡
øGf�ÊJs$d �È�Ô�º
øGf�_�Ê	¥*ó �È	)(����²��!7��E¤> �ÚLÔ?U 1024 �þ2Ï4³�ÊJs
<
�ó�Ä�V�p
øGf+����•
¡�h �È�í�rL�,X���•�$/ß�c�;> �Ú�ÊE³�Ô�þ�ê�D�þ
<�ó �Ä�V�p
øGf	â�y-�	•�;
> HALT �Û�¸,X �ß�Ô�5�Û�¸ �È�í�W�ü 1024�þ2Ï4³
<�ó4§�3	â0Ÿ���;> �Ä 

�"+		_�”#��"+		_�”#��"+		_�”#��"+		_�”#� �É�É�É�ÉLVD 

!8	)(� ���ú�Ý�"+		_�”#��s6Ñ �È	G LVD �s6Ñ�Ä!8�s6Ñ�S	)(��� 6Ñ�ó,¥#�+	$d+		_ VDD�È�ü�”
#���+		_���"�b�Ô�n���Ê6Ñ�ó�{*ó,Ì�h,X�µ	Ë �Ä!8�s6Ñ�ü+		_��Lc-��S*ü�Ó
Q�£-Á5àL!�",X+	"4�{

•�h*ü���ø��G¡?U �È�W6Ñ�ü+	"4+		_L!�"���Ô�n�����! �{*ó�yA: �µ	Ë �Ä�"+		_�”#��s6ÑE¬6Ñ�ó�{*ó
���•�µ	Ë �Ä 

LVD �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�˜�,�< LVDCTL *ü�b�{�
�"+		_�”#��s6Ñ �Ä�˜�,�<��,X VLVD0~VLVD2 �Ý�þ�!*ü�bA’5B?U,¥
#�,X 8 �þ�Î�n+		_&• �Ä�' LVDO �!�� 1�È><�â �'�!+		_ �"�b?U,¥#�,X+	 	_&• �ÈLVDO �!�� 0�È><�â
�'�!+		_P¬�b?U,¥#�,X+		_&• �ÄLVDEN �!*ü�b�{�
�"+		_�”#��<,X�S6Ñ�êL86Ñ �Ä�'!8�!5B 1 �Ê�È
�í�S6Ñ LVD�È5à#ÙLÊ�Ê�È�í LVD L86Ñ�Ä+��b LVD �î#\5ë�Ô�n,X�s5ë �È�'�þ�S*ü�Ê	Ã�Ú�J�GKÁ �È(M
�ÿ���ü�"�s5ë,X+	 "4�{
•�h*ü���È�h�V!8 �Ä 
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�!�!�!�!  7 6 5 4 3 2 1 0 
	á/Ä  �É �É LVDO LVDEN �É VLVD2 VLVD1 VLVD0 
R/W R R R R/W R R/W R/W R/W 

LVD �{�
�˜�,�<�{�
�˜�,�<�{�
�˜�,�<�{�
�˜�,�< �É�É�É�ÉLVDCTL 

 
�!�!�!�!  	á/Ä	á/Ä	á/Ä	á/Ä  �£EÄ�£EÄ�£EÄ�£EÄ �5�Ê�5�Ê�5�Ê�5�Ê  
0 VLVD0 LVD +		_ �! 0 	–';><��  
1 VLVD1 LVD +		_�! 1 	–';><��  
2 VLVD2 LVD +		_�! 2 	–';><��  
3 �É �þ�S*ü �ÉAÏ�Î�� 0  
4 LVDEN LVD �S6Ñ/L86Ñ 1�Ö�S6Ñ�× 0�ÖL86Ñ 

5 LVDO LVD Eg�Î�Û�«�!  
1�Ö�”#����"+		_  
0�Ö�þ�”#����"+		_  

6 �É �þ�S*ü �ÉAÏ�Î�� 0  
7 �É �þ�S*ü �ÉAÏ�Î�� 0  

 
�g �³ �! 0~2�ÖVLVD0~VLVD2 
E­�o�!�����Í�h,X�”#�+		_���V�ß></� �Ö 
 

VLVD0 VLVD1 VLVD2 +		_+		_+		_+		_  
0 0 0 �±+-  
0 0 1 �±+-  
0 1 0 �±+-  
0 1 1 �±+-  
1 0 0 �±+-  
1 0 1 �±+-  
1 1 0 �±+-  
1 1 1 4.4 

LVD �¡�0�¡�0�¡�0�¡�0  

LVD ,X�¹�0	s)Ú ���Ú+	$d+		_ VDD �â LVDCTL �˜�,�<��NX��A’�n,X+		_��E¯> !¨EW �Ä�'+	$d
+		_ VDD �"�bNXA’+		_���Ê �ÈLVDO 5B�! �È�¹�Û/��'�!,X�"	_(Š�Õ �ÄLVD ��+��Ô�þ7¾�|�S6Ñ,X	–
5×+	$d�o+	 �Ä	¾?ULVDEN �!5B 1�ÈLVD �ü�"�s5ë�õ�ã�¡'
�S6Ñ �Ä 

 
V L V D 2 V L V D 1 V L V D 0

L V D  F u n c t i o n

L V D E N

L V D 0L V D 0
=  tL V D L V D F

V D D

V r e f

 

LVD �•���Ò�•���Ò�•���Ò�•���Ò  

 
�' LVD �S6Ñ	â�È�™NO?U4£E›�Ô�þtLVDS ,X�ÊE³�ÊKÈ1� LVD +	CÃ0��n�¹	â�aAÏ�Î LVDO ,X�� �Ä

E¬LÔ"¼�ã,X���È�' VDD �ü VLVD +		_��L�E¥�Þ�ß4ç�6	¬�ê�Ê �ÈLVDO ,X(Š�Õ�î�Ø�b�Õ4Á	¬�ê,XE›
/ß�Ä  
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	¾?ULVDEN �!��P¬ �ÈLVD �ü�"�s5ë�õ�ã�Ê�¡!7���¹�0 �Ä 

 

LVD E¤> (Š�ÕE¤> (Š�ÕE¤> (Š�ÕE¤> (Š�Õ 

,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<  

,ßK¼(«�n�Ê�<,X�s6Ñ�ü�bL�!6�V+	.•�F�D1��êF¼�á	Ã�{�
�_�Ê �È��Eô�ä,X/ß�c�á!7���|�0�êCÇ
E@���þ-¹,X
�
� �Ä�' WDT $v�Î�Ê �È�W�{*ó�Ô�þ8ƒ(��á�!,X�|�0 �ÄWDT �ÊJs$d��+� fS �¤�o �È	G+� G!
5BEÝNMEÝ�½,ßK¼(«��95�< �ê fSYS/4 ��,X�Ô�þ �Ä"¼�ã,X�� �È���V WDT G!5BEÝNMA’��L86Ñ�È�í�Ï�),Ì
�G,X�Û�¸�Ú�´�� �Ä 

�ü 5V +		_�ß �È�YF¼,ßK¼(«��95�<,X�ÊJs
<�ó�û4z�� 65� s�Ä�',ßK¼(«�ÊJs$d�9$d�b,ßK¼(«��95
�<�Ê �È!8�ÊJs�îEî E›�Ô�þ 8 �!,XAu�D�<E¯> 256�ÚNe�ÈEg�Î,X�ÊJs
<�ó �� 17ms�Ä?U"¼�ã,X�� �È!8�Ê
Js
<�ó �îLc-�+		_ VDD 
`#ý�z,X	¬�ê5à	¬�ê �Ä���Z9‹�k�ÈKS�ÊKÈ,X,ßK¼(«$v�Î
<�ó �È	Ã�¹EîE›,ß
K¼(«�ÚNe�<E¯> �ÚNe�ÄEîE›A’5B WDTS �˜�,�<��,X 0~2�!,X�� �È	GA’5B WS0~WS2,X��	Ã�¹�k���È
KS,X$v�Î�ÊKÈ�Ä�' WS0~WS2A’5B�� 111�Ê�È	GE¯> 128�ÚNe�È�k���Ô�û,X$v�Î�ÊKÈ 2.1s 

�',ßK¼(«�ÊJs$d�� fSYS/4�È	)(���E¯�9�"�s5ë�õ�ã�Ê �È2Ï4³�ÊJs�0!6��95 �È�í,ßK¼(«�î�0!6E¤
> �Ä�ü�F�D�ùG¡,X)ƒ�W�ß�ÎA‚�S*ü,ßK¼(«�ÊJs�S*ü,ßK¼(«��95�< �Ä 

2Ï4³�ü!7��E¤> (Š �Õ�ß�ÈWDT $v�Î�Ú�Ð7È8ƒ(��á�! �È�J5B�!(Š�Õ�Û�«�! TO�Ä'
5à�V�p2Ï4³�Ø
�b�V�0�õ�ã �È�',ßK¼(«�n�Ê�<$v�Î�Ê �È(Š�Õ�˜�,�<,X TO �!>•5B �� 1���È5à�è 	¾�Ý�á /ß�cAu�D�<
` SP
>•�á�! �Ä�Ý�Ý/¡�•"©	Ã�¹*ü�9#ÙL8 WDT ,X�Y�• �È1��Ô/¡���êF¼.@�Ê�á�! ( RES�é6î�"+	�G )�È1��`
/¡��EîE›EC�Ê�Û�¸ �È5à1��Ý/¡��EîE› �� HALT���Û�¸ �Ä 

�S*üEC�Ê�Û�¸�Ý�ø/¡�•"©	•#ÙL8,ßK¼(« �n�Ê�< �È�™NO+�G!5BEÝNMEÝ�½�Ä1��Ô/¡ �•"© ���S*ü	)�Ô
�� CLR WDT���Û�¸ �È5à1��`/¡���S*ü �� CLR WDT1��
 �̀� CLR WDT2���ø�þ�Û�¸ �Ä�Í�b1��Ô/¡EÝ�½ �È
	¾?U�;> �� CLR WDT���“#ÙL8 WDT�Ä5à1��`/¡EÝ�½ �È�™NO�x�Ó�;> �� CLR WDT1��
 �̀� CLR WDT2��
�ø5Ù�!6Ñ�ä�s,X#ÙL8 WDT�Ä�G�b1��`/¡EÝ�½?U"¼�ã,X�� �È�V�p�� CLR WDT1��!7>•�S*ü�9#ÙL8 WDT�È
�y-��a�;> E­�5�Û�¸�Ú���´��,X �È	¾�Ý�;> �� CLR WDT2���Û�¸�!6Ñ#ÙL8 ,ßK¼(«�Ä	à��,X �� CLR WDT2��
�Û�¸�Æ4£�;> 	â �È	¾�Ý�y-��;> �� CLR WDT1���Û�¸�!	Ã�¹#ÙL8,ßK¼(«�n�Ê�< �Ä 

 

W S 2 W D T S  R e g i s t e r

b 7 b 0
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W S 1

0
0
1
1
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W S 2
0
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0
1
1
1
1

W S 0
0
1
0
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0
1
0
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W D T  R a t e
      1 : 1
      1 : 2
      1 : 4
      1 : 8
      1 : 1 6
      1 : 3 2
      1 : 6 4
      1 : 1 2 8

N o t  u s e d
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fS Y S/ 4

8 - B i t  C o u n t e r
     (¸ 2 5 6 )

7 - B i t  P r e s c a l e r

8 - t o - 1  M U X

W D T  T i m e - o u t

W S 0 ~ W S 2

W D T  C l o c k  S o u r c e
C o n f i g u r a t i o n  O p t i o n

W D T  O s c i l l a t o r

W D T  C l o c k  S o u r c e

C l e a r  W D T  T y p e
C o n f i g u r a t i o n  O p t i o n

C L R  W D T 1  F l a g  

C L R  W D T 2  F l a g  

1  o r  2  I n s t r u c t i o n s  

C L R  
C L R  

 

,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<  

G!5BG!5BG!5BG!5BEÝNMEÝNMEÝNMEÝNM 

	)(���,XG!5BEÝNM	ÃEîE›EC�Ê4ê/ß	â&»�)��8ƒ(��� �Ä�ü/ß�c�Ô	¥E›/ß ���È�å�À	Ã�¹�ó�} HT-IDE
EC�Ê�Ô	¥�¹�K �ÄE­�oEÝNM	ÃEîE›�êF¼.@�Ê�¹�K&»�)��8ƒ(��� �È/ß�c�Ô�º&»�)��8ƒ(�	â���á6ÑEîE›�h
*üEC�Ê�Â�
 �Ä���Ý,XEÝNM�™NOA’5B��!7.B,X2Ï4³�s6Ñ�ÈAº?•�ß><��/� �Ä 

 
�c	Ë�c	Ë�c	Ë�c	Ë  �s6Ñ�s6Ñ�s6Ñ�s6Ñ �£EÄ�£EÄ�£EÄ�£EÄ 

1 PA0~PA7
øGf�Ä�!EÝ�½�Å 
øGf�s6ÑL86Ñ/�S6Ñ 
2 PA0~PA7�Þ�• �Ä�!EÝ�½�Å �á�ú /�ú�Þ�•+	L�  
3 PB0~PB7�Þ�• �Ä�!EÝ�½�Å �á�ú /�ú�Þ�•+	L�  
4 PC0~PC5�Þ�• �Ä0Ã	·EÝ�½�Å �á�ú /�ú�Þ�•+	L�  
5 PD �Þ�• �Ä�!EÝ�½�Å �á�ú /�ú�Þ�•+	L�  
6 PD0/PFD PD0	· /PFDEg�Î	·  
7 LVR L86Ñ/�S6Ñ 
8 PWM �õ�ã  10bit/(9+1)/(8+2)/(7+3) 

9 WDT �ÊJs$d WDTOSC�ê fSYS/4 
10 WDT �S6Ñ/L86Ñ 
11 CLRWDT 2 �5�Û�¸ /1 �5�Û�¸  

12 OSC 
�êF¼RC+PD3 
XTAL 
�YF¼RC+PD2/PD3 

13 PD1/RES RESET�é6î /PD1 
14 PWMLEV PWMxH Eg�ÎP¬�Ý�� /�"�Ý��  
15 PWMCLEV PWMxL Eg�ÎP¬�Ý�� /�"�Ý��  
16 !¨EW�<���•$d  !¨EW�<Eg�Î�ßL!"“ /PA3 �ßL!"“  
17 PFD�ÊJs$d �n�Ê�< 0 $v�Î /�n�Ê�< 1 $v�Î  
18 INT1 ?º	¥"“  L86Ñ/�Þ	�"“ /�ßL!"“ /	 "“?º	¥  
19 INT0A �E*ü�é6î  PA4/PB4 

20 INT0B �E*ü�é6î  PA5/PB5 
21 INT0C �E*ü�é6î  PA6/PB6 

22 �YF¼RC OSC 12MHz/16MHz / 20MHz 

23 PWM 	40N!¨�õ�ã  1PWM	40N!¨ /3 PWM	40N!¨  
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�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ 

H T 4 5 F M 0 3 B

P B 0 / A N 0 ~ P B 1 / A N 1
P B 4 / A N 4 ~ P B 6 / A N 6

P C 0 ~ P C 5

P A 7 / I N T 1

P A 2 / C V I N N

P A 1 / C V I N P

P A 3 / C O U T

P B 7 / A N 7 / T M R 0 / T M R 1

P B 2 / A N 2 / O P O U T

P A 0 / O P I N P

P D 0 / P F D

M O S F E T
&

D r i v e r

B L D C

P A 4 / I N T 0 A
P A 5 / I N T 0 B
P A 6 / I N T 0 C

P B 3 / A N 3 / O P I N N

H A L L  S e n s o r  I n p u t

R E S / P D 1

O S C 1

O S C 2
O S C

C i r c u i t

0 . 1mF

1 0 0 kW

V D D / A V D D

V S S / A V S S

0 . 1mF

VD D

R e s e t
C i r c u i t

S e e  O s c i l l a t o r
S e c t i o n
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�Û�¸Lš�Û�¸Lš�Û�¸Lš�Û�¸Lš  

1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 
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