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·  �¹�0+		_ �Ö 
fSYS=4MHz�Ö2.2V~5.5V 
fSYS=8MHz�Ö3.3V~5.5V 

·  �Ô�î	Ã�Ý 19 �þ	 	åEg�9 /Eg�Î	·  
·  1 �þ�âEg�9 /Eg�Î	·�E*ü�é6î,X�êF¼���•Eg�9  
·  8 �!	Ã4ê/ß�n�Ê /Au�D�< �È�K�Ý$v�Î���•
` 7 4{

NX�ÚNe�< 
·  �Y5B�J�'
` RC ��95+	CÃ  
·  ,ßK¼(«�n�Ê�<  
·  2048×14/ß�c�,�|�< ROM 
·  64×8�D�B�,�|�< RAM 
·  �K�Ý PFD�s6Ñ�È	Ã*ü�b	¥�Ä  
·  HALT 
`
øGf�s6Ñ	ÃL!�"�s5ë  
·  �ü VDD=5V�È2Ï4³Ne)[�� 8MHz �Ê�È�Û�¸
<�ó

�� 0.5� s 

 
 
·  6 ��.@�Ê
Ú�Ü  
·  8 EîF' 9 �!?·�d�z,X A/D E@�6�< 
·  1 EîF' 8 �!,X PWM Eg�Î �È�âEg�9 /Eg�Î 	·�E*ü

�é6î  
·  Eî*ü�Ö!9�y�
 /	¥EÕ�<(UART) 
·  �!�¡�0�Û�¸  
·  �¹><�Û�¸ �È><���Y�•�+KS 14 �!  
·  63 �5�Û�¸  
·  �Û�¸�;> �ÊKÈ�� 1 �ê 2 �þ�Û�¸
<�ó  
·  �"+		_�á�!�s6Ñ  
·  I2C ��4“ �Äslave�õ�ã �Å 
·  24-pin SKDIP/SOP/SSOP�Õ>™ 
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�é6îAÈ�â�é6îAÈ�â�é6îAÈ�â�é6îAÈ�â  

�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä  Eg�9Eg�9Eg�9Eg�9/Eg�ÎEg�ÎEg�ÎEg�Î  �}7pEÝNM�}7pEÝNM�}7pEÝNM�}7pEÝNM AÈ�âAÈ�âAÈ�âAÈ�â 
PA0~PA2 
PA3/PFD 
PA4/TMR 
PA5/INT  
PA6/SDA 
PA7/SCL 

Eg�9/Eg�Î  

�Þ�•+	L�  

øGf�s6Ñ 

PA3 �ê PFD 
I/O �ê I2C 

8 �!	 	åEg�9 /Eg�Î	· �Ä!£�Ô�!	Ã+��}�õEÝNMA’5B��
øGfEg
�9�Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î �Ã�ú�ê�á�ú�Þ�•+	L� �Ä+�
�Þ�• +	L�EÝNM�‡�n�Ö�!EÝ�½�Å,X�ƒ�š(M?º	¥Eg�9 �ÄPFD�Ã
TMR�Ã INT �Ú�ÿ�â PA3�ÃPA4�ÃPA5 �E*ü�é6î �Ä�Ô�º�S*ü
I2C ��4“�s6Ñ �È�í�â PA6�ÃPA7 ,Ì�G,X�˜�,�<�Ú>•/U*ü �Ä 

PB0/AN0 
PB1/AN1 
PB2/AN2 
PB3/AN3 
PB4/AN4 
PB5/AN5 
PB6/AN6 
PB7/AN7 

Eg�9/Eg�Î  �Þ�•+	L�  

8 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOS Eg�Î �Ã�ú
�ê�á�ú�Þ�•+	L� �Ä+��Þ�•+	L�EÝNM�‡�n �Ö0Ã	·EÝ�½�Å,X�ƒ
�š(M?º	¥Eg�9 �Ã�ê A/D Eg�9�Ä 
�Ô�º PB �Ý�Ô�þ	·�.�� A/D Eg�9�Ä+�EC�ÊA’5B�Å�È �í�JEg
�9 /Eg�Î�s6Ñ
`�Þ�•+	L��î7¾�|���� �Ä 

PC0/TX 
PC1/RX Eg�9/Eg�Î  

�Þ�•+	L�  
IO �ê UART 

2 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOS Eg�Î �Ã�ú
�ê�á�ú�Þ�•+	L� �Ä+��Þ�•+	L�EÝNM�‡�n �Ö0Ã	·EÝ�½�Å,X�ƒ
�š(M?º	¥Eg�9 �Ä 
TX�ÃRX �Ú�ÿ�â PC0�ÃPC1�E*ü�é6î �È�Ô�ºEÝ�½ UART �s
6Ñ�È�í�â PC0�ÃPC1,Ì�G,X�˜�,�<�Ú>•/U*ü �ÄEC�Ê�Û�¸�‡
�n��	ú�S*ü UART �s6Ñ�Ä 

PD0/PWM Eg�9/Eg�Î  
�Þ�•+	L�  

I/O �ê PWM 

1 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOS Eg�Î �Ã�ú
�ê�á�ú�Þ�•+	L� �Ä+��Þ�•+	L�EÝNM�‡�n �Ö0Ã	·EÝ�½�Å,X�ƒ
�š(M?º	¥Eg�9 �ÄPWM Eg�Î�â PD0�E*ü�é6î �Ä+� PWM EÝ
NM�‡�n�Å�Ä  

OSC1 
OSC2 

Eg�9 
Eg�Î  

�J�'�ê RC 
OSC1�ÃOSC2E²�y RC �ê�J�' (+��}7pEÝNM.B�n)�¹�{*ó�Y
F¼2Ï4³�ÊJs�Ä�ü RC ��95�•�ã�ß �ÈOSC2��2Ï4³�ÊJs�¯�Ú
Ne,XEg�Î	· �Ä 

RES Eg�9 �ü  �ƒ�š(M?º	¥�á�!Eg�9 �È�"+	�G�Ý�� �Ä 
VSS �ü  �ü  Bó+	$d�È�y
� �Ä 
VDD �ü  �ü  !7+	$d �Ä 
TEST1 
TEST2 
TEST3 

Eg�9 �ü  #�A©�õ�ã�ßEg�9�é6î �È!7���S*ü�Ê�á�™E²�y �Ä 

 

�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�� ~85��  

IOL ��+	#� …………. ………. ……….150mA    IOH ��+	#� …………. …. -100mA 

��#\5ë+	#� ………. ………. ……….500mW 
"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  
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#�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  	)�!	)�!	)�!	)�!  

�ü  fSYS=4MHz 2.2 �ü  5.5 V 
VDD �¹�0+		_  

�ü  fSYS=8MHz 3.3 �ü  5.5 V 
3V �ü  0.6 1.5 mA 

IDD1 �¹�0+	#� �Ä�J�'��95 �Å 
5V 

�´BóEQ�ÈfSYS=4MHz 
AD �GKÁ,UART �GKÁ �ü  2 4 mA 

3V �ü  0.8 1.5 mA 
IDD2 �¹�0+	#� �ÄRC ��95 �Å 

5V 
�´BóEQ�ÈfSYS=4MHz 
AD �GKÁ,UART �GKÁ �ü  2.5 4 mA 

3V �ü  1 2 mA 
IDD3 

�¹�0+	#�  
�Ä�J�'��95 �ÈRC��95 �Å 5V 

�´BóEQ�ÈfSYS=4MHz 
AD �GKÁ,UART �'�Ô  �ü  3 6 mA 

IDD4 
�¹�0+	#�  
�Ä�J�'��95 �ÈRC��95 �Å 

5V 
�´BóEQ�ÈfSYS=8MHz 
AD �GKÁ,UART �GKÁ 

�ü  4 8 mA 

IDD5 
�¹�0+	#�  
�Ä�J�'��95 �ÈRC��95 �Å 

5V 
�´BóEQ�ÈfSYS=8MHz 
AD �GKÁ,UART �'�Ô  

�ü  5 10 mA 

3V �ü  �ü  5 � A 
ISTB1 

M-�Õ+	#�  
�Ä,ßK¼(«�'�Ô �Å 5V 

�´BóEQ�È2Ï4³ HALT 
�ü  �ü  10 � A 

3V �ü  �ü  1 � A 
ISTB2 

M-�Õ+	#�  
�Ä,ßK¼(«�GKÁ�Å 5V 

�´BóEQ�È2Ï4³ HALT 
�ü  �ü  2 � A 

V IL1 
Eg�9/Eg�Î	· �ÃTMR�Ã
INT ,X�"+	�GEg�9+		_  

�ü  �ü  0 �ü  0.3 VDD V 

V IH1 
Eg�9/Eg�Î	· �ÃTMR�Ã
INT ,XP¬+	�GEg�9+		_  

�ü  �ü  0.7VDD �ü  VDD V 

V IL2 �"+	�GEg�9+		_ �Ä RES�Å �ü  �ü  0 �ü  0.4 VDD V 

V IH2 P¬+	�GEg�9+		_�Ä RES�Å �ü  �ü  0.9 VDD �ü  VDD V 

VLVR �"+		_�á�!  �ü  �ü  2.7 3 3.3 V 
3V VOL=0.1VDD 4 8 �ü  mA 

IOL Eg�9/Eg�Î	·& +	#�  
5V VOL=0.1VDD 10 20 �ü  mA 
3V VOH=0.9VDD -2 -4 �ü  mA 

IOH Eg�9/Eg�Î	·$d+	#�  
5V VOH=0.9VDD -5 -10 �ü  mA 
3V �ü  20 60 100 kW 

RPH �Þ�•+	L�  
5V �ü  10 30 50 kW 

VAD A/D Eg�9+		_  �ü  �ü  0 �ü  VDD V 
EAD A/D E@�6AÃ�Â �ü  �ü  �ü  ±0.5 ±1 LSB 

3V �ü  0.5 1 mA 
IADC �'�Ô ADC �r�t,X�s5ë  

5V 
�ü  

�ü  1.5 3 mA 
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#�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  	)�!	)�!	)�!	)�!  

�ü  2.2V~5.5V 400 �ü  4000 kHz 
fSYS 

2Ï4³�ÊJs  
�Ä�J�'��95 �ÈRC��95 �Å �ü  3.3V~5.5V 400 �ü  8000 kHz 

�ü  2.2V~5.5V 0 �ü  4000 kHz 
fTIMER 

�n�Ê�< Eg�9Ne)[  
�ÄTMR�Å �ü  3.3V~5.5V 0 �ü  8000 kHz 

3V �ü  45 90 180 � s 
tWDTOSC ,ßK¼(«��95�<  

5V �ü  32 65 130 � s 
tRES �êF¼�á�!�"+	�G 6Ý�‘  �ü  �ü  1 �ü  �ü  � s 
tSST 2Ï4³
��|�ÊE³�ÊKÈ  �ü  �¢ HALT (Š�Õ
øGf �ü  1024 �ü  *t SYS 
tLVR �"+		_�á�!�‘�z  �ü  �ü  0.25 1 2 ms 
tINT ���•6Ý�†�‘�z  �ü  �ü  1 �ü  �ü  � s 
tAD A/D �ÊJs
<�ó  �ü  �ü  1 �ü  �ü  � s 
tADC A/D E@�6�ÊKÈ �ü  �ü  �ü  76 �ü  tAD 
tADCS A/D G›���ÊKÈ �ü  �ü  �ü  32 �ü  tAD 
tIIC I2C ��4“�ÊJs
<�ó  �ü  �ê�y 2kW�Þ�•+	L�  64 �ü  �ü  *t SYS 

"¼�Ö*t SYS =1/fSYS 
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2Ï4³�s6ÑAÈ�â2Ï4³�s6ÑAÈ�â2Ï4³�s6ÑAÈ�â2Ï4³�s6ÑAÈ�â  

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

	)(���,X2Ï4³�ÊJs+��J�'��95�<�ê RC ��95�<�{*ó �ÄA¹�ÊJs�ü8ƒ(��YF¼>•�Ú�ä�¯�þ�f�áG¡	´ ,X�ÊJs
<
�ó�Ä�Ô�þ�Û�¸
<�ó�Ù�À�¯�þ2Ï4³�ÊJs
<�ó �Ä 

�Û�¸,XAÏ	ª
`�;> ���¹#�"�4“�•�ãE¯> ,X , E­/¡�•�ã�ü�Ô�þ�Û�¸
<�óE¯> AÏ	ª�Û�¸�¡�0 �È5à�ü�ß�Ô�þ
�Û�¸
<�óE¯> ?·-Õ�â�;> A¹�Û�¸ �Ä�´!8 �È#�"�4“�•�ã�S�î�D�Û�¸6Ñ�ü�Ô�þ
<�ó�Y�;> �`�ä �Ä���V�p#Ý	ž��
,X�Û�¸?U�
	¬/ß�cAu�D�<,X�� �È��LÔ?U8…�ø�þ�Û�¸
<�ó�9�`�äE­�Ô�5�Û�¸ �Ä 

 
T 1 T 2 T 3 T 4T 1 T 2 T 3 T 4T 1 T 2 T 3 T 4

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 )
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<�ó�û4z�� 300mS~600mS�Ä$v�Î
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(�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�á�!�á�!�á�!�á�!  
(!7��E¤> !7��E¤> !7��E¤> !7��E¤> ) 

RES�á�!�á�!�á�!�á�!  
(�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 )* 

TMR xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMRC 00-0 1000 00-0 1000 00-0 1000 00-0 1000 uu-u uuuu 
PC 000H 000H 000H 000H 000H 
MP -xxx xxxx -uuu uuuu -uuu uuuu -uuu uuuu -uuu uuuu 
ACC xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
TBLP xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
TBLH --xx xxxx --uu uuuu --uu uuuu --uu uuuu --uu uuuu 
STATUS --00 xxxx --lu uuuu --uu uuuu --01 uuuu --11 uuuu 
INTC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
INTC1 --xx --xx --xx --xx --xx --xx --xx --xx --uu --uu 
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 ---- --11 ---- --11 ---- --11 ---- --11 ---- --uu 
PCC ---- --11 ---- --11 ---- --11 ---- --11 ---- --uu 
PD ---- ---1 ---- ---1 ---- ---1 ---- ---1 ---- ---u 
PDC ---- ---1 ---- ---1 ---- ---1 ---- ---1 ---- ---u 
PWM xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
HADR xxxx xxx- xxxx xxx- xxxx xxx- xxxx xxx- uuuu uuu- 
HCR 0—0 0--- 0—0 0--- 0—0 0--- 0—0 0--- u—u u--- 
HSR 100- -0-1 100- -0-1 100- -0-1 100- -0-1 uuu- -u-u 
HDR xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
ADRL x--- ---- x--- ---- x--- ---- x--- ---- u--- ---- 
ADRH xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
ADCR 0100 0000 0100 0000 0100 0000 0100 0000 uuuu uuuu 
ACSR 1--- --00 1--- --00 1--- --00 1--- --00 u--- --uu 
USR 0000 1011 0000 1011 0000 1011 0000 1011 uuuu uuuu 
UCR1 0000 00x0 0000 00x0 0000 00x0 0000 00x0 uuuu uuuu 
UCR2 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
TXR/RXR xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
BGR xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
"¼�Ö �� *��></� ��&Á�á�! ��    �� u��></� ���á	¬ ��     �� x��></� ���þ-¹ ��  
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�Û�¸��	¥*ó �Ä 

�.��Eg�Î�Ê �È	¾6ÑG›*üCMOSEg�Î �Ä�{�
�˜�,�<�Í�h RAM 
�
� 13H�Ã15H�Ã17H�Ã19H�Ä 
2Ï4³�á�!��	â �ÈE­�oEg�9 /Eg�Î	·�î��P¬+	�G�ê#B0N(Š�Õ �Ä+��Þ�•+	L�EÝNM�‡�n �Å�Ä!£�Ô�þEg�9 /Eg�ÎJÕ

�,�!FÑ6Ñ*ü �� SET [m].i���ê�� CLR [m].i���Û�¸5B�!�ê#ÙL8 �Äm=12H�Ã14H�Ã16H�ê 18H�Å�Ä  
�Ý�o�Û�¸�î ��Eg�9�D�B �È'
	âE¯> Eg�Î �¡�0 �Ä�_�V �Ö�� SET [m].i���È�� CLR [m].i���È�� CPL [m]���È

�� CPLA[m]”E­�o�Û�¸�î���Ú�H�þ0Ã	·(Š�ÕAÏ�9 CPU���È�y-��;> ���n��,XE¤1k �Ä�!�¡�0 �Å�È'
	â�a�Ú4§�p
�m�9JÕ�,�<�ê3��t�<�� �Ä 

PA ,X!£�Ô�þ	·FÑ�K�Ý
øGf2Ï4³,X6Ñ�o �ÄPC,XP¬6 �!
` PD ,XP¬7 �!"u�Ý�rL�,X(=)Ú4§�X �×AÏ	ªE­�o
�!�îE¨�² �� 0���È5à�m�9�í���Ô�þ0N�¡�0 �Ä 

���Ý,XEg�9 /Eg�Î	·FÑ�Ý�Þ�•+	L�EÝNM �Ä�Ô�ºEÝ�½�Z�Þ�•+	L�EÝNM�ÈEg�9/Eg�Î	·���t�Z�Þ�•+	L� �Ä�V
�p�áEÝ�½�Þ�•+	L� �È�™NO"¼�ã�üEg�9�õ�ã�ß�ÈEg�9/Eg�Î	·�î�{*ó#B0N(Š�Õ �Ä 

PA3 �â PFD�E*ü�é6î �È�V�pEÝ�½ PFD�s6Ñ�È�í PA3 �üEg�Î�õ�ã�Ê,XEg�Î�µ	Ë�Ú��+��n�Ê /Au�D�<,X$v
�Î�µ	Ë�{*ó,X PFD�µ	Ë �È5à�üEg�9�õ�ã�Ÿ4œ�±�Õ�J	s�9,X�s6Ñ �Ä�Ô�ºEÝ�½ PFD�s6Ñ�ÈPFD,XEg�Î�µ	Ë	¾
	« PA3 �D�B�˜�,�<�{�
 �Ä	å PA3 �D�B�˜�,�<�m�9 �� 1���È�íEg�Î PFD�µ	Ë �×	å PA3 �D�B�˜�,�<�m�9 �� 0���È
�í PA3Eg�Î�� �� 0���Ä  PA3,XEg�9/Eg�Î �s6Ñ�V�ß��/� �Ö 

I/O 
�õ�ã�õ�ã�õ�ã�õ�ã  

I/P 
�Ä�Ä�Ä�Ä!7��!7��!7��!7�� �Å�Å�Å�Å 

O/P 
�Ä�Ä�Ä�Ä!7��!7��!7��!7�� �Å�Å�Å�Å 

I/P 
�Ä�Ä�Ä�ÄPFD�Å�Å�Å�Å 

O/P 
�Ä�Ä�Ä�ÄPFD�Å�Å�Å�Å 

PA3 F�EeEg�9 F�EeEg�Î  F�EeEg�9 
PFD 

�Ä�n�Ê /Au�D�<�Ô
� �Å 
"¼�ÖPFD,XEg�ÎNe)[���n�Ê /Au�D�<$v�ÎNe)[,X 1/2 

PA5�ÃPA4 	·�Ú�ÿ�â INT �ÃTMR �E*ü�é6î �Ä 
PB 	·	Ã�¹*ü�. A/D E@�6Eg�9�ÈA/D E@�6�s6Ñ�Ú�ü�ßM6AÈ�â�ÄPD0�â PWM �E*ü�é6î �Ä�V�pEÝ�½ PWM

�s6Ñ�È�í PD0	·�î�Ý PWM �µ	ËEg�Î �ÄPD0��Eg�Î�õ�ã �Å�Ä 	å PD0�D�B�˜�,�<�m�9 �� 1���È�íEg�Î PWM �µ
	Ë�×	å PD0�D�B�˜�,�<�m�9 �� 0���È�í PD0Eg�Î�� �� 0���Ä PD0,X I/O Eg�9/Eg�Î �V�ß��/� �Ö 

I/O �õ�ã�õ�ã�õ�ã�õ�ã  I/P�Ä�Ä�Ä�Ä!7��!7��!7��!7�� �Å�Å�Å�Å O/P�Ä�Ä�Ä�Ä!7��!7��!7��!7�� �Å�Å�Å�Å I/P�Ä�Ä�Ä�ÄPWM�Å�Å�Å�Å O/P�Ä�Ä�Ä�ÄPWM �Å�Å�Å�Å 
PD0 F�EeEg�9 F�EeEg�Î  F�EeEg�9 PWM 

�ÎA‚*üEC�Ê�Ú�þ�S*ü
`"u�Ý�ê�y,XEg�9 /Eg�Î	· A’5B��Eg�Î�õ�ã �È�¹L�!6E­�o0Ã	·�üEg�9#B0N�Ê�r�t2Ï
4³,X�s5ë �Ä 
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PWM 

HT46RU22�Ý 1 �þEîF' �Ä6+2�Å/�Ä7+1�Å�!,X PWM Eg�Î �Ä+��}7pEÝNM�‡�n�Å�È�â PD0�E*ü�é6î �ÄPWM
EîF'+��Ô�þ�D�B�˜�,�< PWM�Ä1AH�Å�9�{�
Eg�Î �ÄPWM Au�D�<,X�ÊJs�9$d��2Ï4³�ÊJs �ÄfSYS�Å�Ä PWM �˜
�,�<���Ô�þ 8 �!,X�˜�,�< �ÄPWM ,XEg�Î"¶�6�V�Ò��/� �Ä�Ô�º PD0EÝ�½�� PWM Eg�Î �È�J�è PD0��Eg�Î�õ
�ã�Ä PDC.0=�� 0���Å�È �í	å PD0 �˜�,�<�m �� 1��6Ñ�ó�{*ó PWM Eg�Î �È	å PD0 �˜�,�<�m �� 0���î�S PD0Eg�Î
�±�Õ�� �� 0���Ä  

 
fS Y S/ 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  :  2 5 6 / fS Y S

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

2 5 / 6 4 2 5 / 6 4 2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4 2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

M o d u l a t i o n  c y c l e  0
P W M  m o d u l a t i o n  p e r i o d  :  6 4 / fS Y S

M o d u l a t i o n  c y c l e  1M o d u l a t i o n  c y c l e  2M o d u l a t i o n  c y c l e  3M o d u l a t i o n  c y c l e  0

 
�Ä�Ä�Ä�Ä6+2�Å�Å�Å�Å�!�õ�ã�!�õ�ã�!�õ�ã�!�õ�ã PWM  

�ü�Ä 6+2�Å�! PWM �õ�ã�� �È�Ô�þ PWM 
<�ó>•�Ú���¯�þA×�

<�ó �ÄA×�

<�ó 0~A×�

<�ó 3�Å�È !£�þA×
�

<�ó�Ý 64 �þ PWM Eg�9�ÊJs�Ä�ü�Ä 6+2�Å�! PWM �õ�ã�� �ÈPWM �˜�,�<>•�Ú�� 2 �þF¼�Ú�Ä1��ÔF¼�Ú��
,È#��ÚG£�È+� PWM.7~PWM.2�{�
 �×1��`F¼�Ú���x#��ÚG£ �È+� PWM.1~PWM.0�{�
 �Ä 

�ü�Ä 6+2�Å�! PWM �õ�ã�� �È!£�þA×�

<�ó,X	40N!¨?•�ß>< �Ö 
 

	–�D	–�D	–�D	–�D  AC�Ä�Ä�Ä�Ä0~3�Å�Å�Å�Å 	40N!¨	40N!¨	40N!¨	40N!¨  

i<AC 
64

1DC +  
A×�

<�ó i 
�Äi=0~3�Å i�1 AC 

64
DC 

 
 

fS Y S/ 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  m o d u l a t i o n  p e r i o d  :  1 2 8 / fS Y S

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

5 0 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

M o d u l a t i o n  c y c l e  0

P W M  c y c l e  :  2 5 6 / fS Y S

M o d u l a t i o n  c y c l e  1 M o d u l a t i o n  c y c l e  0

 
�Ä�Ä�Ä�Ä7+1�Å�Å�Å�Å�!�õ�ã�!�õ�ã�!�õ�ã�!�õ�ã PWM 
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�ü�Ä 7+1�Å�! PWM �õ�ã�� �È�Ô�þ PWM 
<�ó>•�Ú���ø�þA×�

<�ó �ÄA×�

<�ó 0~A×�

<�ó 1�Å�È !£�þA×
�

<�ó�Ý 128�þ PWM Eg�9�ÊJs�Ä�ü�Ä 7+1�Å�! PWM �õ�ã�� �ÈPWM �˜�,�<>•�Ú�� 2 �þF¼�Ú�Ä1��ÔF¼�Ú��
,È#��ÚG£�È+� PWM.7~PWM.1�{�
 �×1��`F¼�Ú���x#��ÚG£ �È+� PWM.0�{�
 �Ä 

�ü�Ä 7+1�Å�! PWM �õ�ã�� �È!£�þA×�

<�ó,X	40N!¨?•�ß>< �Ö 

	–�D	–�D	–�D	–�D  AC�Ä�Ä�Ä�Ä0~1�Å�Å�Å�Å 	40N!¨	40N!¨	40N!¨	40N!¨  

i<AC 
128

1DC+  
A×�

<�ó i 
�Äi=0~1�Å i�1 AC 

128
DC 

 
 PWM ,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!¨  
fSYS/64�Ä6+2 �õ�ã �Å 
fSYS/128�Ä7+1�õ�ã �Å 

fSYS/256 [PWM]/256 

 

A/D E@�6E@�6E@�6E@�6 

HT46RU22�Ý 8 �þEîF' �Ã9 �!?·�d�z �Ä8 �!2’�z �Å,X A/D E@�6�<�Ä�J	–5×+		_�� VDD�Ä�â A/D E@�6�Ý
�G,X�˜�,�<�Ý 4 �þ�Ö ADRL�Ä24H�Å�Ã ADRH�Ä25H�Å�Ã ADCR�Ä26H�Å
` ACSR�Ä27H�Å�Ä ADRH 
` ADRL ��
A/D E@�64§�p,XP¬�+8V
`�"�+8V�˜�,�< �È��	¾AÏ�˜�,�< �Ä�'�`�ä A/D E@�6	â�È	Ã�¢ ADRH 
` ADRL AÏ	ª
A/D E@�64§�p�ÄADCR �� A/D E@�6�{�
�˜�,�< �È*ü�9�n�� A/D EîF'�DG£�Ã�õ�³Eg�9EîF'EÝ�½ �ÃA/D E@�6
�Ô�Ÿ�{�

`�`�ä�Û�« �Ä�V�p?UE¯> A/D E@�6�È?U���n���Q PB	·,XA’5B �ÈEÝ�½E@�6,X�õ�³EîF'�È'
	â4­ START
�{�
�!�Ô�þ�Þ	�"“�µ	Ë
`�Ô�þ�ßL!"“�µ	Ë �Ä0�� 1�� 0�Å�Ä�`�ä A/D E@�6	â�ÈEOC�!�î>•#ÙL8 �È�J�è�{*ó A/D
E@�6���• �Ä�V�p A/D E@�6��AŒ�Å�Ä ACSR�� A/D �ÊJs�{�
�˜�,�< �È*ü�9EÝ�½ A/D ,X�ÊJs�9$d �Ä 

 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë(ACSR) �!�!�!�!  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

ADCS0 
ADCS1 

0 
1 

EÝ�½A/D E@�6�ÊJs$d�Ö 
00=2Ï4³�ÊJs /2 
01=2Ï4³�ÊJs /8 
10=2Ï4³�ÊJs /32 
11=�þ�n��  

�ü  2~6 �þ*ü �ÈAÏ�Î�� �� 0��  
TEST 7 	¾�.���YF¼#�A©*ü  

ACSR(27H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
 

ACS2 ACS1 ACS0 �õ�³EîF'�õ�³EîF'�õ�³EîF'�õ�³EîF'  
0 0 0 AN0 
0 0 1 AN1 
0 1 0 AN2 
0 1 1 AN3 
1 0 0 AN4 
1 0 1 AN5 
1 1 0 AN6 
1 1 1 AN7 

�õ�³Eg�9EîF'EÝ�½�õ�³Eg�9EîF'EÝ�½�õ�³Eg�9EîF'EÝ�½�õ�³Eg�9EîF'EÝ�½  
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PCR2 PCR1 PCR0 7 6 5 4 3 2 1 0 
0 0 0 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PB0 
0 0 1 PB7 PB6 PB5 PB4 PB3 PB2 PB1 AN0 
0 1 0 PB7 PB6 PB5 PB4 PB3 PB2 AN1 AN0 
0 1 1 PB7 PB6 PB5 PB4 PB3 AN2 AN1 AN0 
1 0 0 PB7 PB6 PB5 PB4 AN3 AN2 AN1 AN0 
1 0 1 PB7 PB6 PB5 AN4 AN3 AN2 AN1 AN0 
1 1 0 PB7 PB6 AN5 AN4 AN3 AN2 AN1 AN0 
1 1 1 AN7 AN6 AN5 AN4 AN3 AN2 AN1 AN0 

PB 	·,XA’5B	·,XA’5B	·,XA’5B	·,XA’5B  

0ú	Ë0ú	Ë0ú	Ë0ú	Ë(ADCR) �!�!�!�!  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 
ACS0 
ACS1 
ACS2 

0 
1 
2 

EÝ�½�õ�³Eg�9EîF'  

PCR0 
PCR1 
PCR2 

3 
4 
5 

�n�� PB 	·,XA’5B  
�V�p PCR0�ÃPCR1
` PCR2FÑ�� 0�È�í A/D E@�6+	
CÃ>•�GKÁ�¹�£�ã�s5ë  

EOC 6 

A/D E@�64§�3�Û�«(0�ÖA/D E@�64§�3) 
!£ õ BIT3-5 (Š�Õ,X�
	¬FÑ�™NOEîE›START �µ	Ë�9
�ñ�Ÿ�ê A/D E@�6�<�È	ú�í EOC	Ã6Ñ�î�Ø�b�á.B�n(Š
�Õ�È�K�'	Ã	–'; �� A/D E@�6�ñ�Ÿ�ê"¼�ã�_ NM�� 

START 7 
A/D E@�6
��Ÿ�{�
�!  
0�� 1�� 0�Ö�Ô�Ÿ�×  
0�� 1�ÖA/D E@�6�á�!�J�è5B EOC���� 1��  

ADCR(26H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

A/D E@�6�{�
�˜�,�<*ü�9�{�
 A/D E@�6�ÄADCR ,X1� 2~0�!*ü�9EÝ�½�õ�³Eg�9EîF' �È���E�Ý 8 �þEîF'
	Ã�¹EÝ�½�ÄADCR ,X1� 5~3 �!*ü�9A’5B PB ,X�¹�0�õ�ã �ÈPB 	Ã�¹�.���õ�³Eg�9EîF' �È�ê���D�+Eg�9 /Eg�Î
	·�È+�E­ 3 �!�9�‡�n �Ä�V�p PB EÝ�½���õ�³Eg�9 �È�í�JEg�9 /Eg�Î�s6Ñ
`�Þ�•+	L��Ú���� �È5à A/D E@�6+	CÃ
�î>•�S6Ñ �Ä EOC�!�Ä ADCR ,X1� 6 �!�Å�� A/D E@�64§�3�Û�«�! �ÄEîE›�”#�E­�þ�Û�«�!	Ã�¹-¹F' A/D E@�6
��	ú4§�3 �ÄADCR ,X START �!*ü�9�Ô
� A/D E@�6�È4­ START �!�Ô�þ�Þ	�"“�µ	Ë
`�Ô�þ�ßL!"“�µ	Ë	Ã�¹�Ô
�Ÿ A/D E@�6�Ä���Z.B�± A/D E@�6NN�ý�`�ä�ÈSTART�!�h�±�Õ�� �� 0���È,È�� EOC�!	¬�� �� 0���Ä A/D E@�6�`
�ä�µ	Ë �Å�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

1 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/ 2 ,  fS Y S/ 8  o r  fS Y S/ 3 2
tA D C S= 3 2 tA D
tA D C= 7 6 tA D

N 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
  tA D C S  

1 0 0 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 1 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

M i n i m u m  o n e  i n s t r u c t i o n  c y c l e  n e e d e d ,  M a x i m u m  t e n  in s t r u c t i o n  c y c l e s  a l l o w e d

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

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

 
A/D E@�6�Ê�cE@�6�Ê�cE@�6�Ê�cE@�6�Ê�c 
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ACSR,X1� 7 �!���YF¼#�A©*ü,X �È*ü���á6Ñ�S*ü �ÄACSR,X1� 1 �!
`1� 0 �!*ü�9EÝ�½ A/D E@�6,X�ÊJs
�9$d�Ä 

�' A/D E@�6�`�ä�Ê �ÈA/D ���•AË"� �Û�«>•5B�! �Ä�' START �Û�«+� �� 0��5B�� �� 1���Ê�È EOC�35B�� �� 1���Ä 
A/D E@�6�ñ�Ÿ�ê"¼�ã�_NM�Ö 
!£ õ�
	¬�õ�³EîF'EÝ�½�!	âFÑ?U"¼�ã�ñ�Ÿ�ê A/D E@�6�<�È	ú�í EOC	Ã6Ñ�Ø�b�á.B�n(Š�Õ �Ä�ü�õ�³Eî

F'EÝ�½�!�
	¬,X 10 �þ�Û�¸
<�ó�Y�Ú START 5B1 	â#Ù 0 �9�ñ�Ÿ�ê A/D E@�6�<�Ä�õ�³EîF'EÝ�½�!FÑ#Ù 0�È	Ã
�¹�á�ñ�Ÿ�ê A/D�Ä 

�˜�,�<�˜�,�<�˜�,�<�˜�,�<  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
ADRL D0 �ü  �ü  �ü  �ü  �ü  �ü  �ü  
ADRH D8 D7 D6 D5 D4 D3 D2 D1 

   "¼�ÖD0~D8�� A/D E@�64§�p,X�"�! ~P¬�!  

ADRL(24H)  �˜�,�<�˜�,�<�˜�,�<�˜�,�<   ADRH(25H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�ßM6���ø�þ�_�$AÈ�â�V�)
��|
`�r)„ A/D E@�6�Ä1��Ô�þ�_�$�á�•�?�£ ADCR �˜�,�<,X EOC�!�9�ø�•

A/D E@�6��	ú�`�ä �×5à1��`�þ�_�$,È�y*ü���•,X�•"©�9�ø�• A/D E@�6��	ú�`�ä �Ä 

 

�_ 1�ÖEîE›�?�£ EOC�!�ø�• A/D E@�6��	ú�`�ä �Ä 

 clr  EADI    ; /U!6 A/D���•  

mov  a,00000001B 

mov  ACSR,a    ; A’5BACSR�˜�,�< �ÈEÝ�½fSYS/8�.�� A/DE@�6�ÊJs 

mov  a,00100000B  ; �ü ADCR�˜�,�<��A’5B Port PB0~PB3�.�� A/DEg�9 

mov  ADCR,a   ; A’5BAN0E¯> A/DE@�6 

:     

: 

:    ; �'�õ�³EîF'EÝ�½�!�
	¬	â �ÈSTART�µ	Ë �Ä0-1-0�Å�™NO�ü10�þ  

:    ; �Û�¸
<�ó�Y	¥�Î  

Start_conversion: 

clr  START 

set  START   ;  A/DE@�6�á�!  

clr  START    ; �Ô�ŸA/DE@�6 

Polling_EOC: 

sz   EOC    ; �?�£ ADCR�˜�,�<,X EOC�!�ø�• A/DE@�6��	ú�`�ä  

jmp  polling_EOC   ; 4»4Á�?�£ 

mov  a,ADRH   ; �¢ ADRH�˜�,�<AÏ	ª A/DE@�64§�p,XP¬�!�+8V 

mov  adrh_buffer,a   ; �Ú4§�p���9*ü���n��,X�˜�,�<��  

mov  a,ADRL    ; �¢ ADRL�˜�,�<AÏ	ª A/DE@�64§�p,X�"�!�+8V  

mov  adrl_buffer,a  ; �Ú4§�p���9*ü���n��,X�˜�,�<��  

: 

: 

jmp  start_conversion  ; �Ô�Ÿ�ß�Ô õ A/DE@�6 
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�_ 2�Ö*ü���•�•"©�ø�• A/D E@�6��	ú�`�ä �Ä 

clr  EADI   ; /U!6 A/D���•  

mov  a,00000001B 

mov  ACSR,a    ; A’5BACSR�˜�,�< �ÈEÝ�½fSYS/8�.�� A/DE@�6�ÊJs 

mov  a,00100000B  ; �ü ADCR�˜�,�<��A’5B Port PB0~PB3�.�� A/DEg�9 

mov  ADCR,a    ; A’5BAN0E¯> A/DE@�6 

:     

: 

:    ; �'�õ�³EîF'EÝ�½�!�
	¬	â �ÈSTART�µ	Ë �Ä0-1-0�Å�™NO�ü10�þ  

:    ; �Û�¸
<�ó�Y	¥�Î  

start_conversion: 

clr  START 

set  START    ; A/DE@�6�á�!  

clr  START    ; �Ô�ŸA/DE@�6 

clr   ADF    ; #ÙL8AD���•AË"��Û�«  

set  EADI   ; �'�Ô A/D ���•  

set  EMI    ; �'�Ô�����•  

: 

: 

; ���•�á�u�$/ß�c  

ADC_ISR: 

mov  acc_stack,a   ; �ÚACC�±�,��*ü���n��,X�˜�,�<��  

mov  a,STATUS 

mov  status_stack,a  ; �ÚSTATUS�±�,��*ü���n��,X�˜�,�<��  

  : 

 : 

mov  a,ADRH    ; �¢ ADRH�˜�,�<AÏ	ª A/DE@�64§�p,XP¬�!�+8V 

mov  adrh_buffer,a   ; �Ú4§�p���9*ü���n��,X�˜�,�<��  

mov  a,ADRL    ; �¢ ADRL�˜�,�<AÏ	ª A/DE@�64§�p,X�"�!�+8V  

mov  adrl_buffer,a   ; �Ú4§�p���9*ü���n��,X�˜�,�<��  

clr   START 

set   START    ;  A/DE@�6�á�!  

clr   START    ; �Ô�ŸA/DE@�6 

 : 

 : 

EXIT_INT_ISR:  

mov  a,status_stack 

mov  STATUS,a  ; �ÚSTATUS�¢�V�,�<��AÏ�Î  

mov  a,acc_stack  ; �ÚACC�¢�V�,�<��AÏ�Î  
reti 
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"¼�ÖVOPR���ü2Ï4³�ÊJs�� 4MHz
�Ê�È�S�k8ƒ(�!7��E¤> ,X+		_��  

5 . 5 V

3 . 0 V

2 . 2 V

0 . 9 V

VD D VO P R

VL V R

5 . 5 V

�"+		_�á�!�"+		_�á�!�"+		_�á�!�"+		_�á�! �ü�ü�ü�ü LVR 

���Z,¥�{�<�Ê,X�¹�0+		_ �ÈHT46RU22�¤�o�"+		_�á�! �s6Ñ�Ä�V�p�<�Ê,X

�¹�0+		_�ü  0.9V�� 3.3V ��KÈ �È�_�V+	"4+		_,X	¬�ê �ÈFw�� LVR �î7¾�|�S�<�Ê

�{*ó�YF¼�á�! �Ä 

LVR �s6ÑAÈ�â�V�ß�Ö 
�g �³ �"+		_ �Ä0.9V�� VLVR�Å,X(Š�Õ�™NO�Õ4Á1ms �¹�Þ �Ä�V�p�"+		_,X(Š�Õ"u

�Ý�Õ4Á1ms �¹�Þ �ÈFw�� LVR �î�Ñ?š�W5à�á	•�;> �á�!�s6Ñ �Ä 
�g �³ LVR EîE›�â �êF¼RES�µ	Ë,X ���ê��,X�s6Ñ�9�;> 2Ï4³�á�! �Ä 

 VDD �â VLVR ��KÈ,X�G2Ï�V�ß��/� �Ö 

 

 
VD D

5 . 5 V

VL V R

0 . 9 V

0 V

R e s e t  S i g n a l

R e s e t

* 1 * 2

N o r m a l  O p e r a t i o n R e s e t

L V R  D e t e c t  V o l t a g e

 
�"+		_�á�!�"+		_�á�!�"+		_�á�!�"+		_�á�!  

 
"¼�Ö*1�Ö?U�±A•2Ï4³��95�<CK���J0��nE¤> �È�ü2Ï4³E¯�9!7��E¤> �¹�! �ÈSST�¤�oNq�ê,X 1024�þ2Ï4³�ÊJs
<�ó,X�ÊE³ �Ä 

*2�Ö�´���"+		_(Š�Õ�™NO�±�Õ 1ms �¹�Þ �È�´!8E¯�9�á�!�õ�ã��?U�Ý 1ms,X�ÊE³ �Ä  
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I2C ��4“�y	·��4“�y	·��4“�y	·��4“�y	·  

HT46RU22�¤�o I2C ��4“�y	· �ÈI2C ��4“��	 	å�ø4“4§�X �È�D�B4“
`�ÊJs4“�Ú�ÿ�� SDA 
` SCL�ÄSDA


` SCL�� NMOS�Ô$ãEg�Î �È�S*ü�Ê�™NO�ê�y�Þ�•+	L� �Ä 

I2C ��4“�Ý�ø/¡�D�B�ôEg�•�ã �È�Ô/¡���¢�<�Ê	¥EÕ�õ�ã �Äslave transmit mode�Å�È	º�Ô/¡���¢�<�Ê�y�
�õ

�ã�Ä slave receive mode�Å�Ä �Ý�¯�þ�â I2C ��4“,Ì�G�˜�,�< �ÖHADR�Ä[20H]�Å�Ã HCR�Ä[21H]�Å�Ã HSR�Ä[22H]�Å�Ã

HDR�Ä[23H]�Å�Ä HADR �˜�,�<*ü�9�,���¢�<�Ê
�
� �È�V�p���{�
�<	¥EÕ,XA×*ü
�
� �âA¹�¢�<�Ê
�
�	
G! �È

�í><�âA¹�<�Ê>•EÝ�� �ÄHCR �� I2C ��4“ �{�
�˜�,�< �È*ü�9�{�
 I2C ��4“�s6Ñ,X�Ô /�G(Š�Õ
` I2C ��4“���¹�0

�b	¥EÕ�õ�ãE¬���y�
�õ�ã �ÄHSR �� I2C ��4“ (Š�Õ�˜�,�< �ÈA¹�˜�,�<	¡�ô�Z I2C ��4“,X�¹�0(Š�Õ �ÄHDR ��

�D�BEg�9/Eg�Î�˜�,�< �È	¥EÕ
`�y�
,X�D�BFÑ�™NO4£E› HDR �˜�,�< �Ä 

Bit7�������� Bit1 Bit0 
�¢
�
�  �ü  

"¼�Ö���ü�����þ�n��  
HADR(20H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�Û	Ë�Û	Ë�Û	Ë�Û	Ë(HCR) �!�!�!�!  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 
HEN 7 �'�Ô /�GKÁI2C��4“ �Ä0=�GKÁ�× 1=�'�Ô �Å 
�ü  6 �þ*ü �ÈAÏ�Î�� �� 0��  
�ü  5 �þ*ü �ÈAÏ�Î�� �� 0��  

HTX 4 �n��	¥EÕ /�y�
�õ�ã �Ä0=�y�
�õ�ã �× 1=	¥EÕ�õ�ã �Å 
TXAK 3 �'�Ô /�GKÁ�h1(�µ	Ë �Ä0=�h1( �× 1=�á�h1( �Å 

�ü  0~2 �þ*ü �ÈAÏ�Î�� �� 0��  
HCR(21H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

�Û	Ë�Û	Ë�Û	Ë�Û	Ë(HSR) �!�!�!�!  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

HCF 7 
HCF�ü�D�B�Ô�Ÿ�ôEÕ�Ê#Ù�� 0���× HCF>•5B�� 1��></� 8�!
�D�B�Æ�ôEÕ�`!©�Ä 

HAAS 6 
HAAS�üA×*ü
�
�	
G!�Ê>•5B �� 1���È	à�Ê	¥*ó I2C ��4“
���•�è HIF>•5B�! �Ä 

HBB 5 
HBB�ü I2C��4“ �­�Ê>•5B �� 1���×5à�' I2C��4“ 0NKÆ�Ê�ÈA¹
�!�Ú>•#Ù �� 0���Ä  

�ü  4 �þ*ü�ÈAÏ�Î�� �� 0��  
�ü  3 �þ*ü �ÈAÏ�Î�� �� 0��  

SRW 2 

�' SRW>•5B�� 1���È></����{�
�<?U�¢ I2C��4“AÏ�D�B �È�¢
�<�ÊNO�Ú�D�B	¥EÕ�����{�
�< �×�' SRW>•#Ù�� 0���È></�
���{�
�<?U�m�D�B�� I2C��4“ �È�¢�<�Ê�™NO�¢���{�
�<�y
�
�D�B �Ä 

�ü  1 �þ*ü �ÈAÏ�Î�� �� 0��  

RXAK 0 
�'���{�
�<�
�� 8�!�D�B �È�J	¥�Î�h1(�µ	Ë�Ê �ÈRXAK>•
#Ù�� 0���×�V�p"u�Ý�h1(�µ	Ë �È�í RXAK>•5B�� 1���Ä  

HSR(22H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

I2C ��4“�{�
�˜�,�<�Ù�À 3 �!�Ö HEN�ÃHTX 
` TXAK �ÄHEN �{�
 I2C ��4“�'�Ô /�GKÁ�È�V�p�D�B�ÇEî

E› I2C ��4“�ôEÕ �ÈA¹�!���™NO5B�� 1���Ä HTX �n�� I2C ��4“��*ü�b	¥EÕ�õ�ãE¬���y�
�õ�ã �È�V�p?U*ü�b	¥EÕ

�õ�ã �ÈA¹�!���™NO5B�� 1���Ä TXAK �n���h1(�µ	Ë �È�'�<�Ê�y�
�� 8 �!�D�B	â �È�ü1� 9 �þ�ÊJs�Ê �È�<�Ê�ÚA¹

�!EÕ�� I2C ��4“�Þ �È�V�p?U4»4Á�y�
�ß�Ô�þ�D�B �È�ü�y�
�D�B�!A¹�!�™NO#Ù �� 0���Ä  
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�
�	
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�V�p���•��AŒ�è
Ú�Ü�þ $µ�È�í/ß�c�îCÇ��
�
� 10H �Ô�Ÿ�;> �Ä�m�D�B�� I2C ��4“�{�
�˜�,�<	Ã�¹#ÙL8

HAAS�×�V�p
�
��á	
G! �ÈHAAS >•#Ù�� 0���Ä HBB 5B�� 1��></� I2C ��4“�­ �È	G2Ï4³�”#��� �� START���µ	Ë �×

HBB #Ù�� 0��  ></� I2C ��4“0NKÆ�È	G2Ï4³�”#��� �� STOP���µ	Ë �È!8�Ê I2C ��4“0NKÆ�ÄSRW></�A×*ü
�
�

	
G!�Ê �È�<�Ê,XAÏ /�m(Š�Õ�Ä�' HAAS >•5B�� 1���È	Ã�¹EîE›�”#� SRW�9.B�n�<�Ê���¹�0�ü	¥EÕ�õ�ãE¬���y

�
�õ�ã �Ä�' SRW >•5B�� 1���È></����{�
�<?U�¢ I2C ��4“AÏ�D�B �È�¢�<�Ê�™NO�Ú�D�B�m�� I2C ��4“ �È	G�¢
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EÕ�<�ÊGž�� SDA 4“�ÈE­�����{�
�<	Ã�¹	¥EÕ STOP�µ	Ë�9Gž����4“ �Ä 
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�
� �È�Ô�Ÿ�D�B�ôEÕ�Ê�È���{�
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�
��9EÝ�½�<
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�ü�y�
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	¥EÕCK�Ÿ�µ	Ë	â�È���{�
�<�™NO	¥EÕ�¢�<�Ê
�
��¹EÝ�½?UE¯> �D�B�ôEg,X�¢�<�Ê �Ä���Ý�ü I2C ��4“ �Þ
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1��Ý�û�D�B �È�h*ü/ß�c�™NO

�±A•�ü�y�
�`1��Ý�û�!AÏ	ª �5�;�5 �˜�,�< �È	ú�í	¥*óE›EóJíAÃ �Ä��

�{*óE›EóJíAÃ�Ê�Ú�î	¥*ó�¹�ß�_�Ê �Ö��

�Ô �8�6�5 �˜�,�<�� �2�(�5�5 >•5B�!�Ä��

�Ô �5�;�5 �˜�,�<���D�B�á�î�ö�� �Ä��

�Ô �5�6�5 �˜�,�<�D�B�Ú�î>•?Z,ª �Ä��

�Ô8¹ �5�,�(� ���È�Ú�î�{*ó���• �Ä��

�g�g�g�g�����������������>�Ä�F�D �ü�ü �1�) �Û�«��������

�D�B�6�á�Ê�î õG›��	Ã�¹�Ý��,XHH�ÿ�Î�>�Ä�F�D �Ä�'�”#����D�B	«���>�Ä�F�D�Ê�Ú�î	¥*ó�¹�ß�_

�Ê�Ö��

�Ô���ü �5�;�,�) �Þ	�"“ �È�8�6�5 �˜�,�<��	¾AÏ�Û�«�! �1�) 5B�!�Ä��

�Ô���D�B�¢ �5�6�5 �˜�,�<�tEQ�� �5�;�5 �˜�,�<�� �Ä��

�Ô���á�{*ó���• �È!8�!5B�!,X	à�Ê+� �5�;�,�) AË"����• �Ä��

��AÏ	ª �8�6�5 �˜�,�<�aAÏ	ª �5�;�5 �˜�,�<�Ú�á�! �1�)�Ä��

�g�����ûJíAÃ �ü�ü �)�(�5�5 �Û�«��

8¹�ü�0!6�!�Þ�”#��� ���È�8�6�5 �˜�,�<��	¾AÏ�Û�« �)�(�5�5 5B�!�Ä8¹EÝ�½�ø�!�0!6�! �È�ø�0!6FÑ�™NO��

P¬�È	ú�í�Ú5B�! �)�(�5�5�Ä�W	à�D�B�ÔCK�,�|�ü4ç�†�<�� �È	Ã>•�Ï�)�á�!#ÙL8 �Ä��

�g�������J�õP`JíAÃ �ü�ü �3�(�5�5 �Û�«��

8¹�y�
���D�B�Î)„���J�õP`JíAÃ �ÈUSR�˜�,�<��	¾AÏ�Û�« PERR5B�! �Ä	¾�Ý�S6Ñ�Z���J�õP` �ÈEÝ

�½�Z�õP`2O
_ �È!8�Û�«�!�!�Ý�� �Ä�W	à�D�B�ÔCK�,�|�ü4ç�†�<�� �È	Ã>•�Ï�)�á�!#ÙL8 �Ä"¼�ã�ÈFERR


` PERR�â,Ì�h,X�D�B�ÔCK�,�|�Ý4ç�†�<�� �È�üAÏ	ª�D�B���!�™NO��A“KÂJíAÃ�Û�«�! �Ä 
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�g �³ �y�
���•�Ò?·�y�
���•�Ò?·�y�
���•�Ò?·�y�
���•�Ò?·  

�8�$�5�7 �¹�Ý	)(À,X�YF¼���•
`(À0Ÿ,X���•	¬G£ �Ä	¥EÕ�˜�,�<��0N �Ã	¥EÕ�<0NKÆ�Ã�y�
�<�D�B�Ý�� �ÃE›

Eó
`
�
��”#�
` �5�; �é6î
øGfFÑ�î�{*ó���• �Ä8¹ �8�$�5�7 ���•��AŒ�è
Ú�Ü�þ$µ�È/ß�c�Ú�îCÇE@��,Ì�h,X���•	å

G£�;> ���•�á�u/ß�c �È5à	â�aE¨�²��/ß�c �Ä�J���¯/¡ �È8¹ �8�&�5�� �˜�,�<��,Ì�h���•��AŒ�!>•5B�! �È�8�6�5 �˜�,

�<���Û�«�!�Ú�î�{*ó���• �Ä	¥EÕ�<�Ý�ø�þ,Ì�h,X���•��AŒ�!5à�y�
�<�E*ü�Ô�þ���•��AŒ�! �ÄE­�o��AŒ�!	Ã

*ü�b/U!6�þ�ÿ,X �8�$�5�7 ���•$d�Ä��


�
��”#��3�� �8�$�5�7 ,X���•$d�È�W"u�Ý,Ì�h,X�Û�«�! �È8¹ �8�&�5�� �˜�,�<�� �$�'�'�(�1� ���È�'�”#���
�
��Ú�î

�{*ó �8�$�5�7 ���•�Ä�5�; �é6î
øGf�3	Ã�¹�{*ó �8�$�5�7 ���•�È�W"u�Ý,Ì�h,X�Û�«�! �È�' �8�;�5�� ��,X �:�$�.�( 
` �5�,�( �!>•

5B�! �È�5�; �é6î�Þ�Ý�ßL!"“	Ã�¹
øGf 	)(��� �Ä�h"¼�ã �È�5�; 
øGf���•	¥*ó�Ê �È2Ï4³�™NO�Ê�Ê�������� �þ2Ï4³�ÊJs

�!6Ñ!7���¹�0 �Ä��
U S R  R e g i s t e r

T r a n s m i t t e r  E m p t y
F l a g  T X I F

T r a n s m i t t e r  I d l e
F l a g  T I D L E

R e c e i v e r  D a t a
A v a i l a b l e  R X I F

R e c e i v e r  O v e r r u n
F l a g  O E R R

R X 7  i f  B N O = 0
R X 8  i f  B N O = 1

A D D E N
0

1 0

1

R X  P i n
W a k e - u p

W A K E0

1

U C R 2  R e g i s t e r

T E I E

T I I E

R I E

U A R T  I n t e r r u p t
R e q u e s t  F l a g

U R F

E U R I

I N T C 1
R e g i s t e r

E M I

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

U C R 2  R e g i s t e r

0

1

0

1

0

1

O R

��

UART ���•���Ò���•���Ò���•���Ò���•���Ò  
 

�g �³ 
�
��”#��õ�ã
�
��”#��õ�ã
�
��”#��õ�ã
�
��”#��õ�ã  

5B�! �8�&�5�� �˜�,�<��,X �$�'�'�(�1 �Ú
��|
�
��”#��õ�ã �Ä8¹ �$�'�'�(�1 �Ý�� �È	¾�Ý�ü�y�
���D�B�ÔP¬�!�� �� �!

�î�{*ó���• �È���•��AŒ�! �(�8�5�, 
` �(�0�, �3?U�S6Ñ�!�î�{*ó���• �Ä
�
�,X�ÔP¬�!��1� �� �!�Ä�%�1�2� ���Å�ê1��� �!

�Ä�%�1�2� ���Å�È8¹!8�!��P¬ �È�í�y�
��,X��
�
�5àM2�D�B �Ä	¾�Ý�y�
,X�D�B,X�Ô	â�!��P¬�!�î�{*ó���• �Ä8¹ �$�'�'�(�1

L86Ñ�È!£�y�
���Ô�þ�Ý���D�B�“�î5B�! �5�;�,�)�È5à�á*ü5×<%�D�B,X�Ô	â�Ô�!�Ä
�
��”#�
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,Ì�f�f�y �È8¹
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��”#��õ�ã�S6Ñ �È�™NO�±A•�¡�0,X!7.B �È	à�Ê�™NO�Ú���J�”P`�S6Ñ�!#ÙLÊ �ÈL86Ñ���J�õP` �Ä��
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�g �³ �V�0�õ�ã�ß,X�V�0�õ�ã�ß,X�V�0�õ�ã�ß,X�V�0�õ�ã�ß,X UART �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

�' �0�&�8 E¯�9�V�0�õ�ã �È�8�$�5�7 �Ú�0!6�¹�0�Ä�'8ƒ(�E¯�9�V�0�õ�ã �È�õ
+,X���Ý�ÊJs�GKÁ �Ä�' �8�$�5�7 �ôEÕ

�D�B�Ê �È�0�&�8 E¯�9�V�0�õ�ã�È	¥EÕ�Ú�0!6�J�è �7�; �é6î�±�ÕP¬+	�G�Ä	à��
� �È�' �0�&�8 �y�
�D�B�ÊE¯�9�V�0�õ

�ã�È�D�B�y�
�3�î�0!6 �Ä�'	)(���E¯�9�V�0�õ �ã�È�8�6�5�Ã�8�&�5�� 
` �8�&�5���Ã�y�
��	¥EÕ�˜�,�< �Ã�%�5�* �˜�,�<FÑ�á

�î	«���E
¡ �Ä��

�8�$�5�7 �s6Ñ���Ù�À�Z�5�; �é6î,X
øGf�s6Ñ �È+� �8�&�5�� �˜�,�<�� �:�$�.�( �!�{�
 �ÄE¯�9�V�0�õ�ã�! �È8¹A¹�Û�«

�!�â �8�$�5�7 ��AŒ�!�8�$�5�7�(�1�Ã�y�
�<��AŒ�!�5�;�(�1 
`�y�
�<���•�! �5�,�( FÑ>•5B�!�È�í �5�; �é6î,X�ßL!"“	Ã
øGf

	)(��� �Ä
øGf	â2Ï4³LÔ�Ê�Ê �������� �þ2Ï4³�ÊJs�!6Ñ!7���¹�0 �È�ü!8�óKÈ �È�5�; �é6î�Þ,X�Ï�)�D�B�Ú>•�Ñ+9 �Ä��

8¹?U
øGf�J�{*ó UART ���• �È �<�����•��AŒ�! EMI 
` UART ���•��AŒ EURI �3�™NO5B�!�×8¹E­�ø�Û

�«�!"u�Ý>•5B�! �ÈFw�� �È	)(����Ú	Ã�¹ >•
øGf���á�î�{*ó���• �Ä	à��
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�}�õEÝNM�}�õEÝNM�}�õEÝNM�}�õEÝNM 

�ß><�ë�Î�Z���Ý�}7pEÝNM �Ä���ÝEÝNM�™NO!7.B�n���È�¹�±A•4³!7��E¤> �Ä 
4ê	Ë4ê	Ë4ê	Ë4ê	Ë EÝNMEÝNMEÝNMEÝNM 

1 
��952O
_EÝ�½�Ä 
A¹EÝNM*ü�9�n��2Ï4³�ÊJs�9$d�� RC ��95E¬���J�'��95 �Ä 

2 
WDT �ÊJs$dEÝ�½�Ä 
�Ý�Ý/¡EÝ�½�Ö�YF¼WDT ��95 �Ã�Û�¸�ÊJs�ê�GKÁ �Ä 

3 

#ÙL8WDT �Û�¸EÝ�½�Ä 
A¹EÝNM*ü�9�n��#ÙL8WDT ,X�Û�¸�5�D �Ä�� 1 �5�Û�¸ ��></� �� CLR WDT����6Ñ
#ÙL8WDT�×�� 2 �5�Û�¸ ��></�?U	à�Ê�S*ü �� CLR WDT1��
 �̀� CLR WDT2���!
6Ñ#ÙL8WDT�Ä 

4 

øGfEÝ�½�Ä 
A¹EÝNM*ü�9�n��
øGf�s6Ñ�È�êF¼Eg�9/Eg�Î	· �Ä	¾�Ý PA�ÅFÑ�K�Ý�Ú2Ï4³�¢ HALT
�õ�ã��
øGf,X6Ñ�o �Ä 

5 
�Þ�•EÝ�½�Ä 
A¹EÝNM*ü�9�n��Eg�9/Eg�Î	·�.��Eg�9�Ê �È��	ú�ú�Ý�YF¼�Þ�•+	L� �× PA0~PA7
	Ã�¹�Ý�!�n�� �Ä 

6 PFDEÝ�½�ÖPA3 ��+	�GEg�Î�ê PFDEg�Î  

7 
PWM EÝ�½�Ö�Ä7+1�Å�ê�Ä 6+2�Å�õ�ã  
PD0�Ö+	�GEg�Î�ê PWM Eg�Î  

8 
WDT NX�ÚNeEÝ�½�Ä 
�Ý�¯/¡�ÚNeEÝ�½ �Ö212/ fS~213/ fS�Ã�Ã213/ fS~214/ fS �Ã214/ fS~215/ fS 
` 215/ fS~216/ fS 

9 �"+		_�á�!�s6Ñ �Ö�'�Ô /�GKÁ 
10 I2C ��4“ �Ö�'�Ô /�GKÁ 
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�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ 

 

O S C 1

O S C 2
O S C

C i r c u i t

R E S

0 . 1mF *

1 0 0 kW

V D D

V S S

0 . 1mF

VD D

0 . 0 1mF *

1 0 kW

H T 4 6 R U 2 2

P D 0 / P W M

~P B 0 / A N 0
P B 7 / A N 7

P A 0 ~ P A 2

P A 3 / P F D

P A 4 / T M R

P A 5 / I N T

P A 6 / S D A

P A 7 / S C L

P C 0 / T X
P C 1 / R X

R C  S y s t e m  O s c i l l a t o r
3 0 kW< RO S C< 7 5 0 kW

VD D

RO S C
fS Y S/ 4

O S C 1

O S C 2

4 7 0 p F

O S C 1

O S C 2
R 1

C 1

C 2

C r y s t a l  S y s t e m  O s c i l l a t o r
F o r  t h e  v a l u e s ,
s e e  t a b l e  b e l o w

O S C  C i r c u i t

S e e  R i g h t  S i d e

 
 

    �ß><���á	à�J�'Ne)[�Ê �ÈC1�ÃC2 
` R1 ,X�á	à	ª�� �Ä  

�J�'�ê�E���<�J�'�ê�E���<�J�'�ê�E���<�J�'�ê�E���<  C1�Ã�Ã�Ã�ÃC2 R1 

4MHz �J�'  0pF 10kW 

4MHz �E���<  10pF 12kW 

3.58MHz�J�'  0pF 10kW 

3.58MHz�E���<  25pF 10kW 

2MHz �J�'
`�E���<  25pF 10kW 

1MHz �J�'  35pF 27kW 

480kHz�E���<  300pF 9.1kW 

455kHz�E���<  300pF 10kW 

429kHz�E���<  300pF 10kW 

R1 ,X�0*ü���ü�"+		_,X�Ê�í.B�±�GKÁ��95 �È!8�"+		_���"�b	)(���,X�Ô�"�¹�0+		_ �ÄLÔ?U"¼�ã,X���V

�p LVR �S6Ñ�È	Ã�¹�á�t R1�Ä 

 
"¼�Ö +	L�
`+	�•��EÝ	ª,X	s�í���S VDD �±�Õ0��n�J�ü RES5B��P¬�¹�!�^�¹�0+		_�±�Õ�ü��AŒ,X8×�È�Y �Ä 

�� *�����ZFS�!�>�Ä�F�D �ÈE²�y RES �é6î,X4“AË��	Ã6Ñ
�-Á  
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�Û�¸Lš�V?U�Û�¸Lš�V?U�Û�¸Lš�V?U�Û�¸Lš�V?U  

 �Ã�_�Ã�_�Ã�_�Ã�_  

x�Ö0Ÿ	G�D 

m�Ö�D�B�,�|�<
�
�  

A�Ö3��t�<  

i�Ö1� 0~7�!  

addr�Ö/ß�c�,�|�<
�
�  

�}A„0ú�}A„0ú�}A„0ú�}A„0ú  AÈ�âAÈ�âAÈ�âAÈ�â �Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó  �E
¡�Û�«�!�E
¡�Û�«�!�E
¡�Û�«�!�E
¡�Û�«�!  
1k��E¤1k1k��E¤1k1k��E¤1k1k��E¤1k  
ADD A,[m] ACC �â�D�B�,�|�<,Ì�t �È4§�p���9 ACC 1 Z,C,AC,OV 
ADDM A,[m] ACC �â�D�B�,�|�<,Ì�t �È4§�p���9�D�B�,�|�<  1 "¼ Z,C,AC,OV 
ADD  A,x ACC �â0Ÿ	G�D,Ì�t �È4§�p���9 ACC 1 Z,C,AC,OV 
ADC A,[m] ACC �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�t �È4§�p���9 ACC 1 Z,C,AC,OV 
ADCM A,[m] ACC �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�t �È4§�p���9�D�B�,�|�<  1 "¼ Z,C,AC,OV 
SUB      A,x ACC �â0Ÿ	G�D,Ì�£ �È4§�p���9 ACC 1 Z,C,AC,OV 
SUB   A,[m] ACC �â�D�B�,�|�<,Ì�£ �È4§�p���9 ACC 1 Z,C,AC,OV 
SUBM A,[m] ACC �â�D�B�,�|�<,Ì�£ �È4§�p���9�D�B�,�|�<  1 "¼ Z,C,AC,OV 
SBC  A,[m] ACC �â�D�B�,�|�< �ÃE¯�!�Û�«,X	¡,Ì�£ �È4§�p���9 ACC 1 Z,C,AC,OV 
SBCM A,[m] ACC �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�£ �È4§�p���9�D�B�,�|�<  1 "¼ Z,C,AC,OV 
DAA  [m] �Ú�t"©E¤1k�����9 ACC ,X��A×�H��	�E¯�
�D �È�J�Ú4§�p��

�9�D�B�,�|�<  
1 "¼ C 

F�EeE¤1kF�EeE¤1kF�EeE¤1kF�EeE¤1k 
AND A,[m] ACC �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9 ACC 1 Z 
OR  A,[m] ACC �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9 ACC 1 Z 
XOR A,[m] ACC �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9 ACC 1 Z 
ANDM A,[m] ACC �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
ORM A,[m] ACC �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
XORM A,[m] ACC �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
AND  A,x ACC �â0Ÿ	G�D�. ���â��E¤1k �È4§�p���9 ACC 1 Z 
OR   A,x ACC �â0Ÿ	G�D�. ���ê��E¤1k �È4§�p���9 ACC 1 Z 
XOR  A,x ACC �â0Ÿ	G�D�. ���Ö�ê ��E¤1k �È4§�p���9 ACC 1 Z 
CPL    [m] �Í�D�B�,�|�<	ª	¡ �È4§�p���9�D�B�,�|�<  1 "¼ Z 
CPLA  [m] �Í�D�B�,�|�<	ª	¡ �È4§�p���9 ACC 1 Z 
Eæ�r
`Eæ�£Eæ�r
`Eæ�£Eæ�r
`Eæ�£Eæ�r
`Eæ�£ 
INCA  [m] Eæ�r�D�B�,�|�< �È4§�p���9 ACC 1 Z 
INC    [m] Eæ�r�D�B�,�|�< �È4§�p���9�D�B�,�|�<  1 "¼ Z 
DECA  [m] Eæ�£�D�B�,�|�< �È4§�p���9 ACC 1 Z 
DEC      [m] Eæ�£�D�B�,�|�< �È4§�p���9�D�B�,�|�<  1 "¼ Z 
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�}A„0ú�}A„0ú�}A„0ú�}A„0ú  AÈ�âAÈ�âAÈ�âAÈ�â �Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó  �E
¡�Û�«�!�E
¡�Û�«�!�E
¡�Û�«�!�E
¡�Û�«�!  
/Ï�!/Ï�!/Ï�!/Ï�!  
RRA  [m] �D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9 ACC 1 �´  
RR    [m] �D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9�D�B�,�|�<  1 "¼ �´  
RRCA  [m] �úE¯�!�Ú�D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9 ACC 1 C 
RRC      [m] �úE¯�!�Ú�D�B�,�|�<	Ç/Ï �Ô�! �È4§�p���9�D�B�,�|�<  1 "¼ C 
RLA      [m] �D�B�,�|�<�º/Ï�Ô�! �È4§�p���9 ACC 1 �´  
RL    [m] �D�B�,�|�<�º/Ï�Ô�! �È4§�p���9�D�B�,�|�<  1 "¼ �´  
RLCA  [m] �úE¯�!�Ú�D�B�,�|�<�º/Ï�Ô�! �È4§�p���9 ACC 1 C 
RLC    [m] �úE¯�!�Ú�D�B�,�|�<�º/Ï�Ô�! �È4§�p���9�D�B�,�|�<  1 "¼ C 
�D�B�ôEÕ�D�B�ôEÕ�D�B�ôEÕ�D�B�ôEÕ 
MOV A,[m] �Ú�D�B�,�|�<EÕ7Ç ACC 1 �´  
MOV [m],A �Ú ACC EÕ7Ç�D�B�,�|�<  1 "¼ �´  
MOV    A,x �Ú0Ÿ	G�DEÕ7ÇACC 1 �´  
�!E¤1k�!E¤1k�!E¤1k�!E¤1k  
CLR      [m].i #ÙL8�D�B�,�|�<,X�!  1 "¼ �´  
SET    [m].i 5B�!�D�B�,�|�<,X�!  1 "¼ �´  
E@/ÏE@/ÏE@/ÏE@/Ï 
JMP  addr �´�5�ÊCÇE@ 2 �´  
SZ    [m] �V�p�D�B�,�|�<��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SZA    [m] �D�B�,�|�<EÕ7Ç ACC�È�V�p�Y�•��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SZ     [m].i �V�p�D�B�,�|�<,X1� i �!��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SNZ     [m].i �V�p�D�B�,�|�<,X1� i �!�á��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SIZ    [m] Eæ�r�D�B�,�|�< �È�V�p4§�p��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SDZ    [m] Eæ�£�D�B�,�|�< �È�V�p4§�p��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1 "¼ �´  
SIZA  [m] Eæ�r�D�B�,�|�< �È�Ú4§�p���9 ACC�È�V�p4§�p��LÊ �È�íCÇ

E›�ß�Ô�5�Û�¸  
1 "¼ �´  

SDZA  [m] Eæ�£�D�B�,�|�< �È�Ú4§�p���9 ACC�È�V�p4§�p��LÊ �È�íCÇ
E›�ß�Ô�5�Û�¸  

1 "¼ �´  

CALL addr �$/ß�cA×*ü  2 �´  
RET �¢�$/ß�cE¨�²  2 �´  
RET A,x �¢�$/ß�cE¨�² �È�J�Ú0Ÿ	G�D���9 ACC 2 �´  
RETI �¢���•E¨ �²  2 �´  
�¹><�¹><�¹><�¹><  
TABRDC [m] AÏ	ª�'�!NI,X ROM �Y�• �È�JEÕ7Ç�D�B�,�|�<
` TBLH 2 "¼ �´  
TABRDL [m] AÏ	ª�Ô	âNI,X ROM �Y�• �È�JEÕ7Ç�D�B�,�|�<
` TBLH 2 "¼ �´  
�J�W�Û�¸�J�W�Û�¸�J�W�Û�¸�J�W�Û�¸  
NOP 0N�Û�¸  1 �´  
CLR      [m] #ÙL8�D�B�,�|�<  1 "¼ �´  
SET    [m] 5B�!�D�B�,�|�<  1 "¼ �´  
CLR   WDT #ÙL8,ßK¼(«�n�Ê�< 1 TO,PDF 
CLR   WDT1 NX#ÙL8,ßK¼(«�n�Ê�< 1 TO,PDF 
CLR   WDT2 NX#ÙL8,ßK¼(«�n�Ê�< 1 TO,PDF 
SWAP  [m] �x�6�D�B�,�|�<,XP¬�"�+8V �È4§�p���9�D�B�,�|�<  1 "¼ �´  
SWAPA  [m] �x�6�D�B�,�|�<,XP¬�"�+8V �È4§�p���9 ACC 1 �´  
HALT E¯�9�V�0�õ�ã  1 TO,PDF 

"¼�Ö 1�Ã�ÍCÇE@�Û�¸5à?Ô�È�V�p!¨EW,X4§�p(I#]��CÇE@	GLÔ2 �þ
<�ó �È�V�p"u�Ý	¥*óCÇE@�È�í	¾LÔ�Ô�þ
<�ó �Ä 

     2�Ã�Ï�)�Û�¸8¹?U�
	¬ PCL ,X�Y�•�ÚLÔ?U 2 �þ
<�ó�9�;> �Ä 

     3�Ã�Í�b �� CLR WDT1���ê�� CLR WDT2���Û�¸5à?Ô �ÈTO 
` PDF�Û�«�!�3AŒ�î	«�;> 4§�p�E
¡ �È�� CLR WDT1��
`  

�� CLR WDT2��>•E²4Á
��;> 	â �ÈTO 
` PDF�Û�«�!�î>•#ÙL8 �ÈL8!8���ê TO 
` PDF�Û�«�!�±�Õ�á	¬ �Ä 
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�Û�¸�n���Û�¸�n���Û�¸�n���Û�¸�n��  

 

ADC A, [m] Add data memory and carry to the accumulator 

 AÈ�â�Ö �Ú�Û�n,X�D�B�,�|�< �Ã3��t�<�Y�•�¹	žE¯�!�Û�«,Ì�t �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+[m]+C 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

ADCM A, [m] Add the accumulator and carry to the accumulator 

AÈ�â�Ö   �Ú�Û�n,X�D�B�,�|�< �Ã3��t�<�Y�•
`E¯�!�Û�«�!,Ì�t �È4§�p�,�����Û�n,X�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC+[m]+C 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

ADD A, [m] Add data memory to the accumulator  

AÈ�â�Ö   �Ú�Û�n,X�D�B�,�|�<
`3��t�<�Y�•,Ì�t �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

ADD A, x  Add immediate data to the accumulator 

AÈ�â�Ö   �Ú3��t�< 
`0Ÿ	G�D,Ì�t �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+x 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

ADDM A, [m] Add the accumulator to the data memory 

AÈ�â�Ö   �Ú�Û�n,X�D�B�,�|�<
`3��t�<�Y�•,Ì�t �È4§�p�,�����Û�n,X�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC+[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

AND A, [m] Logical AND accumulator with data memory 

AÈ�â�Ö   �Ú3��t�<��,X�D�B
`�Û�n�D�B�,�|�<�Y �•�.F�Ee�â �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “AND” [m] 

�E
¡�Û�«�! �Ö  Z 

AND A, x  Logical AND immediate data to the accumulator  

AÈ�â�Ö   �Ú3��t�<��,X�D�B
`0Ÿ	G�D�.F�Ee�â �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “AND” x 

�E
¡�Û�«�! �Ö  Z 

 

ANDM A, [m] Logical AND data memory with the accumulator  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<�Y�•
`3��t�<��,X�D �B�.F�Ee�â �È4§�p�,�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “AND” [m] 

�E
¡�Û�«�! �Ö  Z 
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CALL addr Subroutine call 

 AÈ�â�Ö �´�5�Ê,XA×*ü�Û�n
�
�,X�$/ß�c �È!8�Ê/ß�cAu�D�<���t 1 9‹�k�ß�Ô�þ?U�;> ,X�Û�¸
�
�

�J	_�9
Ú�Ü �È�y-�EQ�9�Û�n
�
��J�¢�„
�
��;> /ß�c �Ä+��b�Û�¸LÔ?UNq�ê,XE¤1k�È���¹

!8�Û�¸�� 2 �þ
<�ó �Ä 

E¤1kE›/ß�Ö  Stack� Program Counter+1 

    Program Counter �  addr 

�E
¡�Û�«�! �Ö  �´  

 

CLR [m]  Clear data memory  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•#ÙLÊ �Ä 

E¤1kE›/ß�Ö  [m] � 00H 

�E
¡�Û�«�! �Ö  �´  

 

 

CLR  [m] . i Clear bit of data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X i �!�Y�•#ÙLÊ �Ä 

E¤1kE›/ß�Ö  [m].i � 0 

�E
¡�Û�«�! �Ö  �´  

 

CLR WDT Clear Watchdog Timer  

AÈ�â�Ö WDT Au�D�<�Ã�V�0�Û�«�! PDF
`,ßK¼(«$v�Î�Û�«�! TO #ÙLÊ�Ä 

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CLR WDT1 Preclear Watchdog Timer  

AÈ�â�Ö PDF
` TO �Û�«�!FÑ>•#Ù 0�Ä�™NOG!	ÜCLR WDT2�ÔCK�S*ü#ÙL8WDT Au�Ê�<�Ä�'/ß�c

�™�;> CLR WDT1�È5à"u�Ý�;> CLR WDT2�Ê�È PDF�â TO �±+-	s(Š�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CLR WDT2 Preclear Watchdog Timer 

 AÈ�â�Ö PDF
` TO �Û�«�!FÑ>•#Ù 0�Ä�™NOG!	ÜCLR WDT1�ÔCK�S*ü#ÙL8WDT Au�Ê�<�Ä�'/ß�c

�™�;> CLR WDT2�È5à"u�Ý�;> CLR WDT1�Ê�È PDF�â TO �±+-	s(Š�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CPL  [m]  Complement data memory  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<��,X!£�Ô�!	ªF�Ee	¡ �È,Ì�'�b�¢ 1 	¬ 0 �ê�¢ 0 	¬ 1�Ä 

E¤1kE›/ß�Ö  [m] �  [ m ] 
�E
¡�Û�«�! �Ö  Z 
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CPLA [m]  Complement data memory 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<��,X!£�Ô�!	ªF�Ee	¡ �È,Ì�'�b�¢ 1 	¬ 0 �ê�¢ 0 	¬ 1�È4§�p>•�,���²3�

�t�<�è�D�B�˜�,�<,X�Y�•�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC �  [ m ] 
�E
¡�Û�«�! �Ö  Z 

 

DAA [m]  Decimal-Adjust accumulator for addition 

AÈ�â�Ö �Ú3��t�<��,X�Y�•E@�6�� BCD�Ä�`E¯�
E@�ä	�E¯�
 �Å-Õ�Ä�V�p�"�¯�!,X���û�b �� 9���ê

AC=1�ÈFw�� BCD A×�H���;> �Í	s���t �� 6���È	ú�í	s���±�Õ�á	¬ �×�V�pP¬�¯�!,X���û�b

�� 9���ê C=1�ÈFw�� BCD A×�H���;> �Í	s���t �� 6���Ä BCD E@�6�rBü�Þ���
�B3��t�<
`

�Û�«�!�;> 00H�È06H�È60H �ê 66H ,X�t"©E¤1k �È4§�p�,�����D�B�,�|�< �Ä	¾�ÝE¯�!�Û

�«�! C 	«�E
¡ �È*ü�9�Û/�	s�Ÿ BCD ,X
`��	ú�û�b 100�È�J	Ã�¹E¯> 	 2’�z	�E¯�
�D,X

�t"©E¤1k�Ä 

�¡�0 �Ö [m] � ACC+00H�ê  [m] � ACC+06H 

 [m] � ACC+60H�ê  [m] � ACC+66H 

�E
¡�Û�«�! �Ö  C 

 

DEC [m]  Decrement data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�£ 1�Ä 

E¤1kE›/ß�Ö  [m] �  [m]-1 

�E
¡�Û�«�! �Ö  Z 

 

DECA  [m]   Decrement data memory and place result in the accumulator 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�£ 1�È�^4§�p�,���²3��t�<�J�±�Õ�Û�n�D�B�,�|�<,X�Y�•�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC �  [m]-1 

�E
¡�Û�«�! �Ö  Z 

 

HALT   Enter power down mode 

AÈ�â�Ö          !8�Û�¸4œ!6/ß�c�;> �J�G�]2Ï4³�ÊJs �ÈRAM 
`�˜�,�<,X�Y�•�±�Õ	s(Š�Õ �ÈWDT Au�D�<


`�ÚNe�<>•#Ù�� 0���È�V�0�Û�«�! PDF>•5B�! 1�ÈWDT $v�Î�Û�«�! TO >•#Ù0�Ä 

E¤1kE›/ß�Ö  PDF �  1 

    TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

INC    [m]   Increment data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�t 1�Ä 

E¤1kE›/ß�Ö  [m] �  [m]+1 

�E
¡�Û�«�! �Ö  Z 

 

INCA  [m]  Increment data memory and place result in the accumulator 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�t 1�È4§�p�,���²3��t�<�J�±�Õ�Û�n,X�D�B�,�|�<�Y�•�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC �  [m]+1 

�E
¡�Û�«�! �Ö  Z 
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JMP addr  Directly jump 

AÈ�â�Ö   /ß�cAu�D�<,X�Y�•�´�5�Ê
�+�>•�Û�n,X
�
�	ª�· �È/ß�c+��„,X
�
�4»4Á�;> �Ä�'�„,X
�

    
�>•�tEQ�Ê �È�™NO�¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä 

E¤1kE›/ß�Ö  PC �  addr 

�E
¡�Û�«�! �Ö  �´  

 

MOV A, [m] Move data memory to the accumulator  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�á�
��3��t�< �Ä 

E¤1kE›/ß�Ö  ACC �  [m] 

�E
¡�Û�« �!�Ö   �´  

 

MOV A, x  Move immediate data to the accumulator 

AÈ�â�Ö   �Ú 8 �!0Ÿ	G�DEQ�93��t�< �Ä 

E¤1kE›/ß�Ö  ACC �  x 

�E
¡�Û�«�! �Ö  �´  

 

MOV [m], A Move the accumulator data to memory 

AÈ�â�Ö   �Ú3��t�<,X�Y�•�á�
���Û�n,X�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m] �  ACC 

�E
¡�Û�«�! �Ö  �´  

 

NOP   No operation  

AÈ�â�Ö   0N�¡�0 �ÈNN�c�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö  PC �  PC+1 

�E
¡�Û�«�! �Ö  �´  

 

OR  A, [m] Logical OR accumulator with data memory  

AÈ�â�Ö   �Ú3��t�<��,X�D�B
`�Û�n,X�D�B�,�|�<�Y�•F�Ee�ê �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “OR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

OR  A, x  Logical OR immediate data to the accumulator 

AÈ�â�Ö   �Ú3��t�<��,X�D�B
`0Ÿ	G�DF�Ee�ê �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “OR” x 

�E
¡�Û�«�! �Ö  Z 

 

ORM A, [m] Logical OR data memory with accumulator 

AÈ�â�Ö   �Ú�,�ü�Û�n�D�B�,�|�<��,X�D�B
`3��t�<F�Ee�ê �È4§�p�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “OR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

RET   Return from subroutine 

AÈ�â�Ö   �Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<���6�á �È/ß�c+�	ª�²,X
�
�4»4Á�;> �Ä 

E¤1kE›/ß�Ö  PC �  Stack 

�E
¡�Û�«�! �Ö  �´  
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RET A, x  Return and place immediate data in the accumulator  

AÈ�â�Ö   �Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<���6�á�è3��t�<EQ�9�Û�n,X0Ÿ	G�D �È/ß�c+�	ª�²,X
�
�4»

     4Á�;> �Ä 

E¤1kE›/ß�Ö  PC �  Stack 

    ACC �  x 

�E
¡�Û�«�! �Ö  �´  

 

RETI   Return from interrupt  

AÈ�â�Ö �Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<���6�á�è���•�s6ÑEîE›A’5B EMI �!G¡�„�S6Ñ �ÄEMI ���{�


���•�S6Ñ,X���{�
�! �Ä�V�p�ü�;> RETI �Û�¸���!E¬�Ý���•�þ>•,Ì�h �È�íE­�þ���•�Ú�ü

E¨�²��/ß�c���!>•,Ì�h �Ä 

E¤1kE›/ß�Ö  PC �  Stack 

    EMI �  1 

�E
¡�Û�«�! �Ö  �´  

 

RL  [m]  Rotate data memory left  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�º/Ï 1 �!�È�è1� 7 �!/Ï��1� 0 �!�Ä  

E¤1kE›/ß�Ö  [m].(i+1) � [m].i (i=0~6) 

    [m].0 � [m].7 

�E
¡�Û�«�! �Ö  �´  

 

RLA [m]  Rotate data memory left and place result in the accumulator 

 AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•�º/Ï 1 �!�È�è1� 7 �!/Ï��1� 0 �!�È4§�pEÕ��3��t�< �È5à�Û�n�D

�B�,�|�<,X�Y�•�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.(i+1) � [m].i (i=0~6) 

    ACC.0 � [m].7 

�E
¡�Û�«�! �Ö  �´  

 

RLC [m]  Rotate data memory left through carry 

 AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•E²	àE¯�!�Û�«�º/Ï 1 �!�È1� 7 �!	ª�·E¯�!�Û�«�è	s��,XE¯�!�Û

�«/Ï��1� 0 �!�Ä  

E¤1kE›/ß�Ö  [m].(i+1) � [m].i (i=0~6) 

    [m].0 � C 

    C �  [m].7 

�E
¡�Û�«�! �Ö  C 

 

RLCA [m]  Rotate left through carry and place result in the accumulator  

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•E²	àE¯�!�Û�«�º/Ï 1 �!�È1� 7 �!	ª�·E¯�!�Û�«�è	s��,XE¯�!�Û

�«/Ï��1� 0 �! ,/Ï�!4§�pEÕ�²3��t�< �È�����Û�n�D�B�˜�,�<,X�Y�•�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.(i+1) � [m].i  (i=0~6) 

    ACC.0 � C 

    C �  [m].7 

�E
¡�Û�«�! �Ö  C 
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RR   [m]  Rotate data memory right  

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�Y�•�~)ƒ	Ç/Ï 1 �!�è1� 0 �!/Ï��1� 7 �!�Ä  

E¤1kE›/ß�Ö  [m].i � [m].(i+1)  (i=0~6) 

    [m].7 � [m].0,   

�E
¡�Û�«�! �Ö  �´  

 

RRA [m]  Rotate right and place result in the accumulator 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•�~)ƒ	Ç/Ï 1 �!�È1� 0 �!/Ï��1� 7 �!�È/Ï�!4§�p�,����3��t�< �È

5à�Û�n�D�B�,�|�<,X�Y�•�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.i � [m].(i+1)  (i=0~6) 

    ACC.7 � [m].0 

�E
¡�Û�«�! �Ö  �´  

 

RRC [m]  Rotate data memory right through carry 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•E²	àE¯�!�Û�«	Ç/Ï 1 �!�È1� 0 �!	ª�·E¯�!�Û�«�è	s��,XE¯�!�Û

�«/Ï��1� 7 �!�Ä  

E¤1kE›/ß�Ö  [m].i � [m].(i+1)  (i=0~6) 

    [m]. 7 � C 

    C �  [m].0 

�E
¡�Û�«�! �Ö  C 

 

RRCA [m]  Rotate right through carry and place result in the accumulator 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•E²	àE¯�!�Û�«	Ç/Ï 1 �!�È1� 0 �!	ª�·E¯�!�Û�«�è	s��,XE¯�!�Û

�«/Ï��1� 7 �! ,/Ï�!4§�pEÕ�²3��t�< �È�����Û�n�D�B�˜�,�<,X�Y�•�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.i � [m].(i+1)   (i=0~6) 

    ACC.7 � C 

    C �  [m].0 

�E
¡�Û�«�! �Ö  C 

 

SBC  A,[m] Subtract data memory and carry from the accumulator 

AÈ�â�Ö   �Ú3��t�<�£	•�Û�n�D�B�,�|�<,X�Y�•�¹	žE¯�!�Û�«,X	¡ �È4§�p�,����3��t�< �Ä�V�p4§�p

     ��Bó �ÈC �Û�«�!#ÙL8�� 0�È	¡��4§�p��!7�ê 0�ÈC �Û�«�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö  ACC� AC�&�É[m]�É C  

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SBCM A,[m] Subtract data memory and carry from the accumulator 

AÈ�â�Ö   �Ú3��t�<�£	•�Û�n�D�B�,�|�<,X�Y�•�¹	žE¯�!�Û�«,X	¡ �È4§�p�,�����D�B�,�|�< �Ä�V�p

     4§�p��Bó �ÈC �Û�«�!#ÙL8�� 0�È	¡��4§�p��!7�ê 0�ÈC �Û�«�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö  ACC� AC�&�É[m]�É C   

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 
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SDZ   [m]  Skip if decrement data memory is 0 

AÈ�â�Ö �Ú�Û�n,X�D�B�,�|�<,X�Y�•�£ 1�È�ø�•��	ú�� 0�È8¹�� 0 �íCÇE›�ß�Ô�5�Û�¸ �È+��b	ª�k�ß

�Ô�þ�Û�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á��

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö   [m] �  [m] -1�È�V�p [m]=0 CÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û�«�! �Ö  �´  
 

SDZA  [m]  Decrement data memory and place result in ACC,skip if 0 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<�Y�•�£ 1�È�ø�•��	ú�� 0�È�V�p�� 0 �íCÇE›�ß�Ô�5�Û�¸ �È!84§�p�Ú�,��

��3��t�< �È���Û�n�D�B�,�|�<�Y�•�á	¬ �Ä+��b	ª�k�ß�Ô�þ�Û�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸


<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á�� 0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö   ACC �  [m]-1�È�V�p ACC=0CÇE›�ß�Ô�5�Û�¸�;>                  

�E
¡�Û�«�! �Ö  �´  
 

SET   [m]  Set data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X!£�Ô�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö   [m] �  FFH 

�E
¡�Û�«�! �Ö  �´  
 

SET   [m]. i Set bit of data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X1� i �!A’5B�� 1�Ä 

E¤1kE›/ß�Ö   [m].i � 1 

�E
¡�Û�«�! �Ö  �´  
 

SIZ   [m]  Skip if increment data memory is 0 

AÈ�â�Ö �Ú�Û�n,X�D�B�,�|�<,X�Y�•�t 1�È�ø�•��	ú�� 0�È8¹�� 0 �íCÇE›�ß�Ô�5�Û�¸ �Ä+��b	ª�k�ß

�Ô�þ�Û�¸�Ê �î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á��

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö   [m] � [m]+1�È�V�p [m]=0 CÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û�«�! �Ö  �´  
 

SIZA [m]  Increment data memory and place result in ACC,skip if 0 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�Y�•�t 1�È�ø�•��	ú�� 0�È�V�p�� 0 �íCÇE›�ß�Ô�5�Û�¸ �È!84§�p�î>•

�,����3��t�< �È�����Û�n�D�B�,�|�<,X�Y�•�á	¬ �Ä+��b	ª�k�ß�Ô�þ�Û�¸�Ê�î?U"��¦�9�Ô

�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á�� 0�È�í/ß�c4»4Á�;> �ß�Ô

�5�Û�¸ �Ä 

E¤1kE›/ß�Ö  ACC � [m]+1�È�V�p ACC=0CÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û�«�! �Ö  �´  
 

SNZ   [m]. i  Skip if bit I of the data memory is not 0 

AÈ�â�Ö �ø�•�Û�n�D�B�,�|�<,X1� i �!�È8¹�á�� 0�È�í/ß�cCÇE›�ß�Ô�5�Û�¸�;> �Ä+��b	ª�k�ß�Ô�þ

�Û�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�� 0�È�í

/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö  �V�p [m].i� 0�ÈCÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û �«�! �Ö  �´  
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SUB  A, [m] Subtract data memory from the accumulator 

AÈ�â�Ö   �Ú3��t�<,X�Y�•�£	•�Û�n,X�D�B�,�|�<,X�D�B �È�^4§�p�,����3��t�< �Ä�V�p4§�p��Bó �È

     C�Û�«�!#ÙL8�� 0�È	¡��4§�p��!7�ê 0�ÈC �Û�«�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö  ACC� AC�&�É[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SUBM A, [m] Subtract data memory from the accumulator 

AÈ�â�Ö   �Ú3��t�<,X�Y�•�£	•�Û�n�D�B�,�|�<,X�D�B �È4§�p�,�����Û�n,X�D�B�,�|�< �Ä�V�p4§�p

    ��Bó �ÈC �Û�«�!#ÙL8�� 0�È	¡��4§�p��!7�ê 0�ÈC �Û�«�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö  [m]� AC�&�É[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SUB  A, x  Subtract immediate data from the accumulator 

AÈ�â�Ö   �Ú3��t�<,X�Y�•�£	•0Ÿ	G�D �È4§�p�,����3��t�< �Ä�V�p4§�p��Bó �ÈC �Û�«�!#ÙL8�� 0�È 

    	¡��4§�p��!7�ê 0�ÈC �Û�«�!A’5B�� 1�Ä 

E¤1kE›/ß�Ö  ACC� AC�&�Éx 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SWAP [m]  Swap nibbles within the data memory 

AÈ�â�Ö   �Ú�Û�n�D�B�,�|�<,X�" 4 �!
`P¬ 4 �!�f,Ì�x�6 �Ä 

E¤1kE›/ß�Ö  [m].3~[m].0« [m].7~[m].4 

�E
¡�Û�«�! �Ö  �´  

 

SWAPA  [m]  Swap data memory and place result in the accumulator 

AÈ�â�Ö �Ú�Û�n�D�B�,�|�<,X�" 4 �!
`P¬ 4 �!�f,Ì�x�6 �È�a�Ú4§�p�,����3��t�<�è�Û�n�D�B�˜�,

�<,X�D�B�±�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.3~ACC.0�  [m].7~[m].4 

ACC.7~ACC.4�  [m].3~[m].0 

�E
¡�Û�«�! �Ö  �´  

 

SZ    [m]  Skip if data memory is 0 

AÈ�â�Ö �ø�•�Û�n�D�B�,�|�<,X�Y�•��	ú�� 0�È8¹�� 0�È�í/ß�cCÇE›�ß�Ô�5�Û�¸�;> �Ä+��b	ª�k�ß

�Ô�þ�Û�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á��

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö  �V�p [m] = 0, CÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û�«�! �Ö  �´  

 

SZA   [m]  Move data memory to ACC,skip if 0 

 AÈ�â�Ö �Ú�Û�n�D�B�,�|�<�Y�•�á�
��3��t�< �È�J�ø�•�Û�n�D�B�,�|�<,X�Y�•��	ú�� 0�È8¹�� 0

�íCÇE›�ß�Ô�5�Û�¸ �Ä+��b	ª�k�ß�Ô�þ�Û�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸��

2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á�� 0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

E¤1kE›/ß�Ö   ACC� [m]�È�V�p [m] = 0�ÈCÇE›�ß�Ô�5�Û�¸�;>  

�E
¡�Û�«�! �Ö  �´  

 



HT46RU22 

Rev. 1.21  54  2008-12-29 

SZ   [m]. i  Skip if bit I of the data memory is 0 

 AÈ�â�Ö �ø�•�Û�n�D�B�,�|�<,X1� i �!��	ú�� 0�È8¹�� 0�È�íCÇE›�ß�Ô�5�Û�¸ �Ä+��b	ª�k�ß�Ô�þ�Û

�¸�Ê�î?U"��¦�9�Ô�þ0N�Û�¸
<�ó �È���¹!8�Û�¸�� 2 �þ
<�ó,X�Û�¸ �Ä�V�p4§�p�á�� 0�È�í

/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 
E¤1kE›/ß�Ö  �V�p [m].i = 0�ÈCÇE›�ß�Ô�5�Û�¸�;>  
�E
¡�Û�«�! �Ö  �´  
 
TABRDC [m]  Move the ROM code(current page) to TBLH and data memory 

 AÈ�â�Ö �Ú><���ÛJ\ TBLP ���Û,X/ß�c�·-Õ�"�+8V �Ä�'�!NI �Å/Ï7Ç�Û�n,X�D�B�,�|�<�è�ÚP¬�+8V
/Ï7Ç TBLH�Ä 

E¤1kE›/ß�Ö   [m]  � /ß�c�·-Õ �Ä�"�+8V �Å 
    TBLH� /ß�c�·-Õ �ÄP¬�+8V�Å 
�E
¡�Û�«�! �Ö  �´  
 

TABRDL [m]  Move the ROM code(last page) to TBLH and data memory 

 AÈ�â�Ö �Ú><���ÛJ\ TBLP ���Û,X/ß�c�·-Õ�"�+8V �Ä�Ô	â�ÔNI �Å/Ï7Ç�Û�n,X�D�B�,�|�<�è�ÚP¬�+

8V/Ï7Ç TBLH�Ä 
E¤1kE›/ß�Ö    [m]  � /ß�c�·-Õ �Ä�"�+8V �Å 
    TBLH� /ß�c�·-Õ �ÄP¬�+8V�Å 

�E
¡�Û�«�! �Ö  �´  

 

XOR A, [m] Logical XOR accumulator with data memory 

AÈ�â�Ö   �Ú3��t�<,X�D�B
`�Û�n,X�D�B�,�|�<�Y�•F�Ee�Ö�ê �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “XOR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

XORM A, [m] Logical XOR data memory with accumulator 

AÈ�â�Ö   �Ú3��t�<,X�D�B
`�Û�n,X�D�B�,�|�<�Y�•F�Ee�Ö�ê �È4§�p�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “XOR” [m] 

�E
¡�Û�«�! �Ö  Z 

 
XOR A, x  Logical XOR immediate data to the accumulator 
AÈ�â�Ö   �Ú3��t�<,X�D�B�â0Ÿ	G�DF�Ee�Ö�ê �È4§�p�,����3��t�< �Ä 
E¤1kE›/ß�Ö  ACC� ACC “XOR” x 
�E
¡�Û�«�! �Ö  Z 
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�Õ>™�µ�C�Õ>™�µ�C�Õ>™�µ�C�Õ>™�µ�C 
24-pin SKDIP�Ä�Ä�Ä�Ä300mil�Å�Å�Å�Å�ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  
 

2 4

1

1 3

1 2

A

B

C

D

E F G

H

I         

2 4

1

1 3

1 2

A

B

C

D

E F G

H

I  
Fig1. Full Lead Packages                       Fig2. 1/2 Lead Packages  

 
�g�g�g�g MS-001d(?•?•?•?• fig1) 

���Ì���Ì���Ì���Ì  �Ä�Ä�Ä�Ä	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömil �Å�Å�Å�Å 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  
A 1230 �ü  1280 
B 240 �ü  280 
C 115 �ü  195 
D 115 �ü  150 
E 14 �ü  22 
F 45 �ü  70 
G �ü  100 �ü  
H 300 �ü  325 
I �ü  �ü  430 

 
�g�g�g�g MS-001d(?•?•?•?• fig2) 

���Ì���Ì���Ì���Ì  �Ä�Ä�Ä�Ä	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömil �Å�Å�Å�Å 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  
A 1160 �ü  1195 
B 240 �ü  280 
C 115 �ü  195 
D 115 �ü  150 
E 14 �ü  22 
F 45 �ü  70 
G �ü  100 �ü  
H 300 �ü  325 
I �ü  �ü  430 
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�g�g�g�g MS-095a(?•?•?•?• fig2) 

���Ì���Ì���Ì���Ì  �Ä�Ä�Ä�Ä	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömil �Å�Å�Å�Å 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  
A 1145 �ü  1185 
B 275 �ü  295 
C 120 �ü  150 
D 110 �ü  150 
E 14 �ü  22 
F 45 �ü  60 
G �ü  100 �ü  
H 300 �ü  325 
I �ü  �ü  430 
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24-pin SOP�Ä�Ä�Ä�Ä300mil�Å�Å�Å�Å�ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  
 

2 4

1

1 3

1 2

A B

C

D

E F

C '
G

H

a  
 

�g�g�g�g MS-013 

���Ì���Ì���Ì���Ì �Ä�Ä�Ä�Ä	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömil �Å�Å�Å�Å 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  
A 393 �ü  419 
B 256 �ü  300 
C 12 �ü  20 

���&��  598 �ü  613 
D �ü  �ü  104 
E �ü  50 �ü  
F 4 �ü  12 
G 16 �ü  50 
H 8 �ü  13 
�¢    0�e  �ü    8�e  
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24-pin SSOP�Ä�Ä�Ä�Ä150mil�Å�Å�Å�Å�ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  
 

2 4

1

1 3

1 2

A B

C

D

E F

C '
G

H

a  
 

���Ì���Ì���Ì���Ì �Ä�Ä�Ä�Ä	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömil �Å�Å�Å�Å 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �L
_�L
_�L
_�L
_  �Ô�û�Ô�û�Ô�û�Ô�û  
A 228 �ü  244 
B 150 �ü  157 
C 8 �ü  12 
C’ 335 �ü  346 
D 54 �ü  60 
E �ü  25 �ü  
F 4 �ü  10 
G 22 �ü  28 
H 7 �ü  10 
�¢    0�e  �ü    8�e  
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�Ù>™�ú
`	KEH?˜���Ù>™�ú
`	KEH?˜���Ù>™�ú
`	KEH?˜���Ù>™�ú
`	KEH?˜��  
	KEH���Ì	KEH���Ì	KEH���Ì	KEH���Ì  
 

A CB

T 1

T 2 D

 
 
 
  SOP 24W 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë AÈ�âAÈ�âAÈ�âAÈ�â ���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
A 	KEH�ê�Ü,È�X 330.0�f 1.0 
B 	KEH�Y�Ü,È�X 100.0�f 1.5 
C EH�—,È�X 13.0+0.5/-0.2 
D 4ñ�‘  2.0�f 0.5 
T1 EB4ì�‘  24.8+0.3/-0.2 
T2 	KEH�‘  30.2�f 0.2 

 
  SSOP  24S(150mil) 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë AÈ�âAÈ�âAÈ�âAÈ�â ���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
A 	KEH�ê�Ü,È�X 330.0�f 1.0 
B 	KEH�Y�Ü,È�X 100.0�f 1.5 
C EH�—,È�X 13.0+0.5/-0.2 
D 4ñ�‘  2.0�f 0.5 
T1 EB4ì�‘  16.8+0.3/-0.2 
T2 	KEH�‘  22.2�f 0.2 
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E¤Eg�ú���ÌE¤Eg�ú���ÌE¤Eg�ú���ÌE¤Eg�ú���Ì  
 

PD 1

W

P 1P 0
D

E

F

t

K 0

B 0

A 0

C

I C  p a c k a g e  p i n  1  a n d  t h e  r e e l  h o l e s
a r e  l o c a t e d  o n  t h e  s a m e  s i d e .

R e e l  H o l e

 
 
  SOP 24W 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë AÈ�âAÈ�âAÈ�âAÈ�â ���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
W E¤Eg�ú�‘  24.0�f 0.3 
P 0N0HKÈC± 12.0�f 0.1 
E 0S�(�!5B  1.75�f 0.1 
F 0N0H7Ç0S�(C±/•(�‘�z ) 11.5�f 0.1 
D 0S�(,È�X  1.55+0.10/-0.00 
D1 0N0H�����ã�(,È�X  1.50+0.25/-0.00 
P0 0S�(KÈC± 4.0�f 0.1 
P1 0N0H7Ç0S�(C±/•(KS�z) 2.0�f 0.1 
A0 0N0HKS 10.9�f 0.1 
B0 0N0H�‘ 15.9�f 0.1 
K0 0N0H#Å 3.1�f 0.1 
t �ôEg�ú	n�z  0.35�f 0.05 
C ?Z,ª�ú�‘�z  21.3�f 0.1 

 
  SSOP 24S(150mil) 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë AÈ�âAÈ�âAÈ�âAÈ�â ���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
W E¤Eg�ú�‘  16.0+0.3/-0.1 
P 0N0HKÈC± 8.0�f 0.1 
E 0S�(�!5B  1.75�f 0.10 
F 0N0H7Ç0S�(C±/•(�‘�z ) 7.5�f 0.1 
D 0S�(,È�X  1.5+0.1/-0.0 
D1 0N0H�����ã�(,È�X  1.50+0.25/-0.00 
P0 0S�(KÈC± 4.0�f 0.1 
P1 0N0H7Ç0S�(C±/•(KS�z) 2.0�f 0.1 
A0 0N0HKS 6.5�f 0.1 
B0 0N0H�‘ 9.5�f 0.1 
K0 0N0H#Å 2.1�f 0.1 
t �ôEg�ú	n�z  0.30�f 0.05 
C ?Z,ª�ú�‘�z  13.3�f 0.1 
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