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�g �³ �¹�K�µ�C  
�g �³ FAQs 
�g �³ �h*ü8×�_  

-  HA0017S HT49 MCU2Ï�ë�‚�{�
�<AÏ�m HT242Ï�ë�h*ü8×�_  
-  HA0024S HT49 MCU RTC�r�Ê�ÊJs,X�S*ü  
-  HA0025S HT49 MCU��,X Time base(�Ê
Î ),X�S*üAÈ�â 
-  HA0026S HT49 MCUEg�9/Eg�Î	·,X�S*ü  
-  HA0027S HT49 MCU�n�Ê /Au�D�<,X�S*ü  
-  HA0075S MCU�á�!+	CÃ
`��95+	CÃ,X�h*ü8×�_ ��������

(M�û(M�û(M�û(M�û 

�g �³ �¹�0+		_ �Ö  
fsys = 4MHz  2.2V�� 5.5V 
fsys = 8MHz  3.3V�� 5.5V 

�g �³ 8 �!Eg�9	·
` 7 �!Eg�Î	·  
�g �³ 16 �þ	 	åEg�9 /Eg�Î	·  
�g �³ 2 �þ�êF¼���•Eg�9  
�g �³ �K�ÝNX�ÚNe�<	ž���•�s6Ñ,X �Ô�þ 8 �!
`�ø�þ

16 �!,X	Ã4ê/ß�n�Ê /Au�D�< 
�g �³ 48�h 2�Ã48�h 3�Ã47�h 4 !‰ ,X LCD PE�|�<  
�g �³ 16K�h 16 �!,X/ß�c�,�|�< ROM 
�g �³ 576�h 8 �!,X�D�B�,�|�< RAM 
�g �³ �r�Ê �ÊJs�ÄRTC�Å 
�g �³ �r�Ê�ÊJs �ÄRTC�Å,X 8 �!NX�ÚNe�< 

�g �³ ,ßK¼(«�n�Ê�<  
�g �³ <ÖS÷�<Eg�Î 
�g �³ �Y5B�J�' �ÃRC�Ã32768Hz�J�',X��95+	CÃ  
�g �³ �¤�o�V�0
`
øGf�s6Ñ �È�¹L!�"�s5ë  
�g �³ 16 ��.@�Ê
Ú�Ü  
�g �³ Eî*ü�Ö!9�y�
 /	¥EÕ�<(UART) 
�g �³ �!�¡�0�Û�¸  
�g �³ 16 �!�¹><�Û�¸  
�g �³ 2Ï4³�ÊJs�� 8MHz �Ê�È�Û�¸
<�ó�� 0.5 � s  
�g �³ 63 �5�Û�¸  
�g �³ ���Ý �Û�¸ FÑ	Ã�ü 1 �ê 2 �þ�Û�¸ 
<�ó �Y�`�ä  
�g �³ �K�Ý�"+		_�á�! /�”#��s6Ñ  
�g �³ 64-pin LQFP
` 100-pin QFP�Õ>™�6�ã

�VEÄ�VEÄ�VEÄ�VEÄ 
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�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä�é6î	á/Ä  Eg�9Eg�9Eg�9Eg�9/Eg�ÎEg�ÎEg�ÎEg�Î  G!5BEÝNMG!5BEÝNMG!5BEÝNMG!5BEÝNM AÈAÈAÈAÈ    �â�â�â�â  

PA0/BZ 

PA1/
——

BZ 
PA2 
PA3/PFD 
PA4~PA7 

Eg�9/Eg�Î  


øGf�s6Ñ 
CMOS�ê NMOS 

�Þ�•+	L�  

PA0/PA1�ê BZ/
——

BZ 
PA3 �ê PFD 

PA0~PA7���ú�ƒ�š(M?º	¥Eg�9,X 8 �!	 	åEg�9 /Eg�Î0Ã
	·�Ä!£�Ô�!6Ñ>• G!5BEÝNMA’5B��
øGfEg�9 �ÄPA0~PA3
�� CMOSEg�Î�ê NMOSEg�9/Eg�Î�Ä+�G!5BEÝNM.B�n�Ý
�´�Þ�•+	L� �Å�Ä PA4~PA7���ú�Þ�•+	L�,X NMOSEg�9/

Eg�Î �ÄPA0�ÃPA1 
` PA3 �Ú�ÿ�â BZ�Ã
——

BZ
` PFD�E*ü�é
6î�Ä  

PB0/
————

INT0 

PB1/
————

INT1 
PB2/TMR0 
PB3/TMR1 
PB4/TMR2 
PB5~PB7 

Eg�9 �ü  

PB0~PB7�� 8 �!�ú�Þ�•+	L�,X�ƒ�š(M?º	¥Eg�9	· �ÄPB0


` PB1�Ú�ÿ�â
————

INT0
`
————

INT1�E*ü�é6î �Ä5à PB2�ÃPB3
`
PB4�Ú�ÿ�â TMR0�ÃTMR1 
` TMR2 �E*ü�é6î �Ä 

PC0/TX 
PC1/RX 
PC2~PC7 

Eg�9/Eg�Î  
�Þ�•+	L� CMOS

�ê NMOS 

PC0~PC7��	 	å 8 �!,X�Ý�ƒ�š(M?º	¥Eg�9,XEg�9 /Eg�Î
	·�Ä PC0~PC3
` PC4~PC7	Ã�Ú�ÿ+� G!5BEÝNMG!5B��
CMOSEg�Î�ê NMOSEg�9/Eg�Î �È8¹ PC0~PC3�ê
PC4~PC7EÝ�½�� NMOSEg�9/Eg�Î �È	Ã�Ú�ÿ+� G!5BEÝNM
G!5B���ú�á�ú�Þ�•+	L� �ÄPC0
` PC1�Ú�ÿ�â UART ,X
TX 
` RX �E*ü�é6î �Ä 

PD0/SEG40~ 
PD6/SEG46 Eg�Î  

CMOSEg�Î  
�ê SEGEg�Î  

7 �!Eg�Î0Ã	· �Ä!£�þ0Ã	·	Ã+�EC�ÊG!5B�ä CMOSEg�Î�ê
SEGEg�Î �Ä 

VLCD Eg�9 �ü  
LCD +	$dEg�9�Ä!8+	$d	¾�o4­ LCD �S*ü�ÄVLCD +		_	Ã
P¬�b�ê�"�b VDD +		_ �Ä 

VMAX �ü  �ü  IC �ÔP¬+		_�È�y VDD�ÃVLCD �ê V1�Ä 
V1,V2,C1,C2 Eg�9 �ü  +		_"É �Ä 

COM0~COM2 
COM3/ SEG47 Eg�Î  

1/2,1/3�ê 1/4 
	40N!¨  

SEG47	Ã+� G!5BEÝNM>•.B�n�� LCD ,X!‰(segment)�ê�@
�E0Ã,XEg�ÎPE�|�< �ÄCOM2~COM0���0�� LCD M6�S�@
�E0Ã,XEg�Î�U �Ä 

SEG0~SEG39 Eg�Î  �ü  LCD M6�S!‰PE�|�<Eg�Î�Ä 

OSC1 
OSC2 

Eg�9 
Eg�Î  

�J�'  
�ê RC 

OSC1
` OSC2E²�y�Ô�þ RC �ê�Ô�þ�J�' �Ä+�G!5BEÝNM
.B�n �Å�9�{*ó�YF¼2Ï4³�ÊJs �Ä�ü RC �•�ã�ß �ÈOSC2��
�Ô�þ2Ï4³�ÊJs�¯�ÚNe,XEg�Î0Ã �Ä2Ï4³�ÊJs�3	Ã�9$d�b
RTC��95�< �Ä�V�p2Ï4³�ÊJs�9$d�b RTC��95�< �ÈOSC1

` OSC2�é6î�€0N �Ä 

OSC3 
OSC4 

Eg�9 
Eg�Î  

RTC�ê2Ï4³�ÊJs  
�r�Ê�ÊJs��95�< �ÄOSC3
` OSC4E²�y���Ô�þ 32768Hz
,X�J�'��95�<�9�{*ó�n�Ê�ÊKÈ�êE²�y��2Ï4³�ÊJs$d �Ä+�
�}7pEÝ�½�‡�n �Å�Ä  

————

RES Eg�9 �ü  �ƒ�š(M?º	¥�á�!Eg�9 �È�"+	�G�Ý�� �Ä 

VDD �ü  �ü  !7+	$d  
VSS �ü  �ü  Bó+	$d�È�y
�  
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�UL$	–�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�� ~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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,È#�(M�û,È#�(M�û,È#�(M�û,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  	)�!	)�!	)�!	)�!  

LVR �GKÁ�ÈfSYS= 4MHz 2.2 �ü  5.5 V 
VDD �¹�0+		_  �ü  

LVR �GKÁ�ÈfSYS= 8MHz 3.3 �ü  5.5 V 
VLCD LCD �o+	+	$d �Ä"¼*�Å �ü  VA�0 5.5V 2.2 �ü  5.5 V 

3V �ü  1 2 mA 
IDD1 

�¹�0+	#�  
(�J�'��95 ,RC��95 ) 5V 

�´BóEQ�Èfsys=4MHz 
UART �GKÁ �ü  3 5 mA 

3V �ü  1.5 3.0 mA 
IDD2 

�¹�0+	#�  
(�J�'��95 ,RC��95 ) 5V 

�´BóEQ�Èfsys=4MHz 
UART �'�Ô  �ü  3 6 mA 

IDD3 
�¹�0+	#�  
(�J�'��95 ,RC��95 ) 

5V 
�´BóEQ�Èfsys=8MHz 
UART �GKÁ 

�ü  4 8 mA 

IDD4 
�¹�0+	#�  
(�J�'��95 ,RC��95 ) 

5V 
�´BóEQ�Èfsys=8MHz 
UART �'�Ô  

�ü  5 10 mA 

3V �ü  0.3 0.6 mA 
IDD5 

�¹�0+	#�  
(fsys= RTC ��95 ) 5V 

�´BóEQ�ÈUART �GKÁ 
�ü  0.6 1 mA 

3V �ü  �ü  1 � A 
ISTB1 

M-�Õ+	#�  
(*fs= fSYS /4) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�GKÁLCD�È 
UART �GKÁ �ü  �ü  2 � A 

3V �ü  2.5 5 � A 
ISTB2 

M-�Õ+	#�  
(*fs= RTC ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	�•
_  
UART �GKÁ �ü  10 20 � A 

3V �ü  2 5 � A 
ISTB3 

M-�Õ+	#�  
(*fs= WDT ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	�•
_  
UART �GKÁ �ü  6 10 � A 

3V �ü  17 30 � A 
ISTB4 

M-�Õ+	#�  
(*fs= RTC ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	L� 
_  
1/2 �#	_ �ÈUART �GKÁ �ü  34 60 � A 

3V �ü  13 25 � A 
ISTB5 

M-�Õ+	#�  
(*fs= RTC ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	L�
_  
1/3 �#	_ �ÈUART �GKÁ �ü  26 50 � A 

3V �ü  14 25 � A 
ISTB6 

M-�Õ+	#�  
(*fs= WDT RC ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	L�
_  
1/2 �#	_ �ÈUART �GKÁ �ü  28 50 � A 

3V �ü  10 20 � A 
ISTB7 

M-�Õ+	#�  
(*fs= WDT RC ��95 ) 5V 

�´BóEQ�È2Ï4³ HALT 
HALT �Ê�Ô
� LCD�È+	L�
_  
1/3 �#	_ �ÈUART �GKÁ �ü  20 40 � A 

V IL1 

I/O 	·�Ã TMR0�ÃTMR1�Ã

TMR2�Ã
——
INT 0 
`

——
INT 1 Eg

�9�"+		_  

�ü  �ü  0 �ü  0.3VDD V 

V IH1 

I/O 	·�Ã TMR0�ÃTMR1�Ã

TMR2�Ã
——
INT 0 
`

——
INT 1 Eg

�9P¬+		_  

�ü  �ü  0.7 VDD �ü  VDD V 

V IL2 Eg�9�"+		_ (
————

RES) �ü  �ü  0 �ü  0.4 VDD V 

V IH2 Eg�9P¬+		_(
————

RES) �ü  �ü  0.9 VDD �ü  VDD V 
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3V 6 12 �ü  mA IOL1 IO 	·& +	#�  
5V 

VOL=0.1 VDD 
10 25 �ü  mA 

3V -2 -4 �ü  mA 
IOH1 IO 	·$d+	#�  

5V 
VOH=0.9 VDD 

-5 -8 �ü  mA 
3V 210 420 �ü  � A 

IOL2 LCD COM 
` SEG	·+	#�  
5V 

VOL=0.1 VA 
350 700 �ü  � A 

3V -80 -160 �ü  � A 
IOH2 LCD COM 
` SEG	·+	#�  

5V 
VOH=0.9VA 

-180 -360 �ü  � A 
3V 20 60 100 kW RPH �Þ�•+	L�  
5V 

�ü  
10 30 50 kW 

VLVR �"+		_�á�! +		_  �ü  �ü  2.7 3.0 3.3 V 
VLVD �"+		_�”#� +		_  �ü  �ü  3.0 3.3 3.6 V 

"¼�ã�Ö�� *��  VA +		_AË	–5× LCD PE�|0´8V�Ä 

 �� *fs��#Ù	–5× WDT �ÊJsEÝNM�Ä 

�x#�(M�û�x#�(M�û�x#�(M�û�x#�(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  	)�!	)�!	)�!	)�!  

�É 2.2V�� 5.5V 400 �É 4000 kHZ 
fSYS1 

2Ï4³�ÊJs  
(�J�' �ÃRC ��95 ) �É 3.3V�� 5.5V 400 �É 8000 kHZ 

fSYS2 
2Ï4³�ÊJs  
(32768Hz�J�'��95 ) 

�É �É �É 32768 �É Hz 

fRTCOSC �r�Ê�ÊJsNe)[  �É �É �É 32768 �É Hz 
�É 2.2V�� 5.5V 0 �É 4000 kHZ 

fTIMER 
�n�Ê�<Eg�9Ne)[  
(50%	40N!¨ ) �É 3.3V�� 5.5V 0 �É 8000 kHZ 

3V 45 90 180 � s tWDTOSC ,ßK¼(«��95�<
<�ó  
5V 

�É 
32 65 130 � s 

tRES �êF¼�á�!�"+	�G6Ý�†�‘�z  �É �É 1 �É �É � s 
tSST 2Ï4³
��|�ÊE³
<�ó  �É �¢ HALT (Š�Õ
øGf �É 1024 �É *tSYS  
tLVR �"+		_�á�!�‘�z  �É �É 0.25 1 2 ms 
tINT ���•6Ý�†�‘�z  �É �É 1 �É �É � s 

"¼�ã�Ö*tsys= 1/fSYS1�ê 1/fSYS2 
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�s6ÑAÈ�â�s6ÑAÈ�â�s6ÑAÈ�â�s6ÑAÈ�â 

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

2Ï4³Ne)[+��J�'��95 �ÃRC ��95�ê 32768Hz�J�'��95�{*ó �Ä2Ï4³�YF¼�Í!8Ne)[E¯> �¯�ÚNe �È�{*ó�¯�þ
�áG¡	´,X�ÊJs
<�ó�0��2Ï4³�ÊJs �È�Ô�þ�Û�¸
<�ó�Ù	ÿ�¯�þ2Ï4³�ÊJs
<�ó �Ä 

�Û�¸AÏ	ª�â�;> ���¹#�"�4“�•�ã�9E¯> ,X �ÄE­/¡�•�ã�� AŒ�Û�¸�ü�!�Ô�þ�Û�¸
<�óE¯> AÏ	ª�¡�0 �È5à�ü
�'�!�Û�¸
<�óG E¯> ?·-Õ�â�;> �ÄE­/¡#�"�4“�•�ã6Ñ�ü�Ô�þ�Û�¸
<�óG �Ý��
��;> !£�5�Û�¸ �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 )

E x e c u t e  I N S T  ( P C + 1 )

P C P C + 1 P C + 2

S y s t e m  C l o c k

O S C 2  ( R C  o n l y )

P C

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

/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<  �É�É�É�É PC 

/ß�cAu�D�<�� 14 �!�‘ �È���Û�¸�+,X�Û�«�< �È�{�
�Z/ß�c,X#�/ß �Ä	)(����¢/ß�cAu�D�<���Û	å,X/ß�c
�,�|�<G �g	ª�Û�¸�9�;> �È/ß�cAu�D�< (PC)�Ô�û	Ã�¹�Í 16384�þ
�
�E¯> �Ï
� �Ä 

	ª�k�Û�¸�+�¹	â �È/ß�cAu�D�< (pc)�î7¾�|�Û	å�ß�Ô�þ�Û�¸�+,X
�
� �ÄPC�Ú�Û	å�Ù	ÿ�ß�Ô�Û�¸-Õ,X�,�|
�<�+ �Ä 

�����V�p�;> CÇE@ �Ã�5�ÊCÇE@�Ã�m pcl �˜�,�< �Ã�$/ß�cA×*ü �Ã���• �Ã�á�!�ñ�Ÿ�ê�ê+����•�$/ß�cE¨�²
1��™�‰�È/ß�cAu�D�< (pc)�îEQ�9,Ì�Í�h,X
�
� �È5àM2�ß�Ô�þ
�
��9�¡�0/ß�c#�/ß �Ä 

���_5à?Ô �È�V�p�;> �5�Ê	)CÇC—�Û�¸ �È�'�5�Ê0ú	Ü�Ê �È�í�ü�;> !8�5�Û�¸�Ê>™�9,X�ß�Ô�5�Û�¸�î>•�o
�×�È�è�Ô�þ0N�Û�¸
<�ó �Ädummy cycle�Å�î>•�¦�9 �È/ß�cAu�D�<�!�î�Û	å!7.B,X�Û�¸�+
�
� �È�´!8LÔ?U�ø
�þ�Û�¸
<�ó �Ä�J�ª�™�‰ �È/ß�cAu�D�<�Û	å�ß�Ô�5�Û�¸�+,X
�
� �Ä 

/ß�cAu�D�<,X�"�+8V	)�� �ÄPCL�Å���Ô�þ	ÃAÏ�m,X�V�,�< �Ä06H�Å�È�V�p�m�9�Ô�þ���Ú�î�{*ó�Ô�þ�Ô�þ
-Á/ßCÇC—�|�0�ÈE­�þ-Á/ßCÇC—8×�È��256�þ
�
� �Ä	à���ü!8�™�‰�ß�3�î�¦�9�Ô�þ0N�Û�¸
<�ó �Ä 

 

1 3 1 2 8 7 0

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

B P
. 5

B a n k  P o i n t e r  ( B P )

B P
. 6

B P
. 7
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/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<     �õ�õ�õ�õ        �ã�ã�ã�ã  
*13 *12~*8 *7 *6 *5 *4 *3 *2 *1 *0 

�ñ�Ÿ�ê�á�!  0 00000 0 0 0 0 0 0 0 0 
�êF¼���• 0 0 00000 0 0 0 0 0 1 0 0 
�êF¼���• 1 0 00000 0 0 0 0 1 0 0 0 
�n�Ê /Au�D�<0$v�Î  0 00000 0 0 0 0 1 1 0 0 
�n�Ê /Au�D�<1$v�Î  0 00000 0 0 0 1 0 0 0 0 
UART ���•  0 00000 0 0 0 1 0 1 0 0 
�î�s6Ñ���•  0 00000 0 0 0 1 1 0 0 0 
-ÁCÇE@ PC+2 
>™EQPCL *13 *12~*8 @7 @6 @5 @4 @3 @2 @1 @0 
CÇE@�È�$/ß�cA×*ü  BP.5 #12~#8 #7 #6 #5 #4 #3 #2 #1 #0 
�¢�$/ß�cE¨�²  S13 S12~S8 S7 S6 S5 S4 S3 S2 S1 S0 

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

"¼�ã�Ö*13 ~ *0 �Ö/ß�cAu�D�<�!             S13~ S0 �Ö
Ú�Ü�˜�,�<�!  
#12 ~ #0 �Ö�Û�¸�·-Õ�!               @7 ~ @0 �ÖPCL �!  
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/ß�c�,�|�</ß�c�,�|�</ß�c�,�|�</ß�c�,�|�<  �É�É�É�É ROM 

/ß�c�,�|�< �ÄROM�Å*ü�9�,��?U�;> ,X�Û�¸�·-Õ �ÄE¬�Ù
�À�D�B �È><��
`���•�9	· �Ä/ß�c�,�|�<�� 8192�h 16�h 2 �þ Bank�Ä
/ß�c�,�|�<,X0NKÈFÑ	Ã�¹+�/ß�cAu�D�<�ê><���ÛJ\�9�Ï
� �Ä
BP �˜�,�<,X1� 5~7�!*ü�bEÝ�½/ß�c�,�|�< �Ä�' BP.7~BP.5 = 
000B�È �Ú EÝ �� /ß �c �, �| �< Bank0(0000H~1FFFH)�× �'
BP.7~BP.5 = 001B�È �Ú EÝ �� /ß �c �, �| �<
Bank1(2000H~3FFFH)�Ä�Û�¸ JMP
` CALL 	¾�Ù	ÿ 13�!
�
� �È
�JCÇE@8×�È���Ô�þbank�Ä	G 8K�Å�Ä �'�;> JMP �ê CALL �Û
�¸�È�™NOA’5BBank �ÛJ\ BP.5�È�¹.B�±/ß�c!7.B�;> �Ä8¹�¢
���•�ê�$/ß�cE¨�²�Ê �È14 �! PC�Ú�¢
Ú�Ü�
�Î �È���¹�ü�;> 
RET �ê RETI �Û�¸�Ê�áLÔ?U�
	¬ BP.5���Ä  

    �ß���ë�Î,X/ß�c�,�|�<,X
�
����ç��(M!^*üEè5à�±+-
,X�Ä  

�g �³ 
�
�  000H  
!8
�
��±+-4­/ß�c�ñ�Ÿ�ê��*ü �Ä�'2Ï4³�á�!�Ê �È/ß�c�î
�¢ 000H
�
��Ô�Ÿ�;> �Ä 

�g �³ 
�
�  004H  
!8
�
��±+-4­�êF¼���•�á�u�S*ü �Ä�'���•��AŒ �È�è
Ú�Ü

�þ$µ�È�í�Ô�º
————

INT0Eg�96î�Ý�ßL!"“�µ	Ë �È��6Ñ�{*ó���• �È
/ß�c�î�¢  004H 
�
��Ô�Ÿ�;> �êF¼���•�á�u/ß�c �Ä 

�g �³ 
�
�  008H 

!8
�
��±+-4­�êF¼���•�á�u/ß�c�S*ü �Ä�'���•��AŒ �È�è
Ú�Ü�þ$µ �È�í�Ô�º
————

INT1Eg�96î�Ý�ßL!"“�µ	Ë �È
��6Ñ�{*ó���• �È/ß�c�î�¢  008H 
�
��Ô�Ÿ�;> �êF¼���•�á�u/ß�c �Ä  

�g �³ 
�
�  00CH 
!8
�
��±+-4­�n�Ê /Au�D�< 0 ���•�á�u�S*ü �Ä�'���•��AŒ �È�è
Ú�Ü�þ$µ �È�í�Ô�º�n�Ê /Au�D�< 0 	¥*ó$v
�Î�Ê �È��6Ñ�{*ó���• �È/ß�c�î�¢ 00CH
�
��Ô�Ÿ�;> �� �•�á�u/ß�c �Ä 

�g �³ 
�
�  010H 
!8
�
��±+-4­�n�Ê /Au�D�< 1 ���•�á�u�S*ü �Ä�'���•��AŒ �È�è
Ú�Ü�þ$µ �È�í�Ô�º�n�Ê /Au�D�< 1 	¥*ó$v
�Î�Ê �È��6Ñ�{*ó���• �È/ß�c�î�¢ 010H
�
��Ô�Ÿ�;> ���•�á�u/ß�c �Ä 

�g �³ 
�
�  014H 
!8
�
��±+-4­ UART ���•�á�u�S*ü �Ä�'���•��AŒ �È�è
Ú�Ü�þ$µ �È�í�Ô�º UART ,X TX �ê RX �{*ó���• �È
/ß�c�î�¢ 014H
�
��Ô�Ÿ�;> ���•�á�u/ß�c �Ä 

�g �³ 
�
�  018H 
!8
�
��±+-4­�î�s6Ñ���•�á�u�S*ü �Ä�'�î�s6Ñ���•
`,Ì�h,X���•��AŒ �È�è
Ú�Ü�þ$µ �È�í�Ô�º�n�Ê /Au�D
�< 2�Ã�Ê
Î�ê�r�Ê�ÊJs���•�{*ó �È/ß�c�î�¢ 018H
�
��Ô�Ÿ�;> ���•�á�u/ß �c�Ä  

�g �³ ><��	�  
ROM �Y,X�Ï�)	�
³FÑ	Ã*ü�9�0���¹><	��S*ü �Ä�¹><�Û�¸�� TABRDC [m]�Ä
�
�+��˜�,�< TBHP 
`
TBLP �Û�n �Å �â TABRDL [m]�Ä�¹�Ô	âNI �Å�Ä[m] ���D�B>•�,�9,X
�
� �Ä�ü�;> TABRDC [m]�Û�¸ �Ä�ê
TABRDL [m] �Û�¸ �Å	â�È�Ú�î�ôEÕ�'�!NI �Ä�ê�Ô	â�ÔNI �Å�Þ,X�D�B�Y�•,X�"�!�+8V�� [m]�È5à�D�B�Y
�•,XP¬�!�+8V�ôEÕ�� TBLH�Ä08H�Å�Ä><���ÛJ\P¬�!�˜�,�< TBLP�Ä08H�Å
`><���ÛJ\�"�!�˜�,�< TBHP
�Ä1FH�Å��	ÃAÏ�m�˜�,�< �È*ü�9�Û�nLÔ?U�¹><,X
�
� �Ä�üA“KÂ><���¹�! �ÈEîE›�Í  TBHP
` TBLP �˜�,
�<C����9�Û�â><��
�
� �ÄTBLH ��	¾AÏ�˜�,�< �È�V�p��/ß�c
`���•�á�u/ß�cFÑ*ü���¹><�Û�¸ �È��/ß�c
�� TBLH ,X��	Ã6Ñ�î�´�� ISR ���;> ,X�¹><�Û�¸5à	¥*ó	¬�ê �È�{*óJíAÃ �Ä�3����AÈ �È?UFS�!�ü��/ß�c

`���•�á�u/ß�c��FÑ�S*ü�¹><�Û�¸ �Ä���V�p�™NOE­���.,XA± �È�å�À	Ã�¹�ü�¹><�Û�¸�!���Ú���•/U!6 �È
�ü�±�,�Z TBLH ,X��	â�a�Ô�����•�¹FS�!	¥*óJíAÃ �Ä���Ý�â><���Ý�G,X�Û�¸FÑLÔ?U�ø�þ�Û�¸
<�ó,X�;
> �ÊKÈ�ÄE­G �¤��,X><��	�FÑ	Ã�¹�.��!7��,X/ß�c�,�|�<�9�S*ü �Ä 

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

E x t e r n a l  i n t e r r u p t  0  s u b r o u t i n e

T i m e r / e v e n t  c o u n t e r  0  i n t e r r u p t  s u b r o u t i n e

P r o g r a m  R O M
B a n k  0

E x t e r n a l  i n t e r r u p t  1  s u b r o u t i n e

U A R T  I n t e r r u p t  S u b r o u t i n e

M u l t i  F u n c t i o n  I n t e r r u p t  S u b r o u t i n e

T i m e r / e v e n t  c o u n t e r  1  i n t e r r u p t  s u b r o u t i n e

3 F F F H

0 0 0 H

0 0 4 H

0 0 8 H

0 1 4 H

0 1 8 H

0 0 C H

0 1 0 H

1 F F F H

1 6  b i t s

N o t e :  n  r a n g e s  f r o m  0  t o  1 F

P r o g r a m  R O M
B a n k 1

L o o k - u p  t a b l e  ( 2 5 6  w o r d s )

L o o k - u p  t a b l e  ( 2 5 6  w o r d s )
1 F 0 0 H

n 0 0 H

n F F H

L o o k - u p  t a b l e  ( 2 5 6  w o r d s )
3 F 0 0 H

/ß�c�,�|�</ß�c�,�|�</ß�c�,�|�</ß�c�,�|�<  
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><��
�
�><��
�
�><��
�
�><��
�
�  �Û�¸�Û�¸�Û�¸�Û�¸  
*13~*8 *7 *6 *5 *4 *3 *2 *1 *0 

TABRDC[m] TBHP @7 @6 @5 @4 @3 @2 @1 @0 
TABRDL[m] 111111 @7 @6 @5 @4 @3 @2 @1 @0 

><��	�><��	�><��	�><��	�  

"¼�ã�Ö*13~ *0  �Ö><��
�
��!            TBHP �Ö><���ÛJ\P¬�!  
@7 ~ @0 �Ö><���ÛJ\�"�!  

 


Ú�Ü�˜�,�<
Ú�Ü�˜�,�<
Ú�Ü�˜�,�<
Ú�Ü�˜�,�<  �É�É�É�É STACK 


Ú�Ü�˜�,�< �ÄSTACK�Å���Ô�þ*ü�9�±�, PC ��,X(M!^�,�|	)�� �È!82Ï�ë�Ý 16 ��
Ú�Ü �Ä
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�Ü�Ú?U�
�Î,X

�
�,X+�
Ú�Ü�ÛJ\ �ÄSP�Å�92ö�é �È
Ú�Ü�ÛJ\�3�á6ÑAÏ�Î�â�m�9 �Ä�Ô�º	¥*ó�$/ß�cA×*ü�ê���•>•
¡�h�Ê �È/ß
�cAu�D�< �ÄPC�Å,X���î>•	_�9
Ú�Ü �È�ü�$/ß�cA×*ü4§�3�ê���•>•
¡�h4§�3�Ê �Ä�;> �Û�¸ RET �ê RETI�Å�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 

�V�p
Ú�Ü$µ�Z �È�J�è	¥*ó�Z�á	Ã�#;�,X���• �ÈFw�����•AË"��Û�«�Ú�î>•A„�)�ß�9 �È5à�á�î
¡�hA¹���• �È
�Ô�º
Ú�Ü�ÛJ\ �Ä+� RET �ê RETI�Å	¥*óEæ�£�Ê�È�!�î
¡�h���• �ÄE­�þ�s6ÑL�!6
Ú�Ü$v�Î �È�S�k/ß�c
,�ç�b
�S*üE­/¡4§�X �Ä����
Ú�Ü�Æ$µ �È�y-�	œ�;> �Ô�þ�$ /ß�cA×*ü�ÄCALL�Å�ÈFw��
Ú�Ü�î�{*ó$v�Î �È5à�SOj��E¯
�9
Ú�Ü,X�Y�•�ö�� �Ä
Ú�Ü	¾�î�±+-�ÔE¥,X 16 �þE¨�²
�
� �Ä 
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�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<   �É�É�É�É RAM  

�á�Ù�À LCD �,�|�< �È�D�B�,�|�< RAM +� 608�h 8 �!4˜�ä �Ä
�W	Ã�Ú�ä�øF¼�Ú�È	G(M!^�s6Ñ�˜�,�<
`Eî*ü�D�B�,�|�< �ÄE­�øF¼
�Ú,X�û�î�D	)��	Ã�¹AÏ�m �È���Ý�Ô�o��	¾AÏ,X �ÄEî*ü�D�B�,�|�<
�Ú�� 3 �þ Bank(Bank0�ÃBank2
` Bank3)�È!£�þ Bank�� 192�h 8 �!�Ä
Bank�ÛJ\ BP *ü�bEÝ�,�|	�!‰ (Bank)�È+��b BP �3*ü�bEÝ�½/ß�c�,
�|�< �È���¹�ü�Â�
 BP ���™NO"¼�ã�Ä 

BP RAM Bank 

00000 0 

00001 1 

00010 2 

00011 3 

Eî*ü�D�B�,�|�<8×�È���¢ 40H~FFH�Äbank0,2,3�Å�È *ü�b�Û�¸
���D�B
`�{�
�µ�C,X�,C� �Ä 

���Ý,X RAM 	�	)��FÑ6Ñ,È�y�;> 1k�� �ÃF�Ee�ÃEæ�r�ÃEæ�£

`/Ï�!1�E¤1k �ÄL8�Z�¤�o(M!^,X�!�¹�ê �ÈRAM ��,X!£�Ô�!FÑ	Ã�¹
+� SET[�	 ].i�� 
`�� CLR[m].i�� �Û�¸�95B�!
`�á�! �ÄE­�o RAM FÑ
	ÃEîE›�,�|�<�ÛJ\�˜�,�< 0�ÄMP0�×01H�Å
`�,�|�<�ÛJ\�˜�,�< 1
�ÄMP1�× 03H�Å�9KÈ�y�Ï
� �Ä 

 Bank1�� LCD ��/��,�|�< �È�J��!£�Ô�!�Í�h�� LCD M6�S�Þ

!£�Ô �þ&• �Ä 

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

:  U n u s e d .

R e a d  a s  " 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  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

B P

A C C

P C L

T B L P

T B L H

R T C C

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 B

P C

P D

I N T C 1

T B H P

T M R 2 H

T M R 2 L

T M R 2 C

M F I C

U S R

U S R

U C R 1

U C R 2

T X R / R X R

B R G

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

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

( 1 9 2  x  2  B y t e s )

B a n k  3

F F H

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

( 1 9 2  x  3  B y t e s )

B a n k  0

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

( 1 9 2  x  2  B y t e s )

6 F H

4 0 H

L C D  D i s p l a y  M e m o r y

B a n k  1

B a n k  2

3 F H
4 0 H

�D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<  
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KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<   


�
� 00H 
` 02H �0��KÈ�y�Ï
��˜�,�< �Ä�W�ÀFÑ"u�Ý�rL�,X(=)Ú4§�X �Ä�Ï�)�Í [00H]
` [02H],XAÏ /�m�¡
�0�ÈFÑ�îA“KÂ+� MP0[01H]
` MP1[03H]���Û	å,X RAM 	)�� �ÄKÈ�y
�AÏ	ª 00H �ê 02H 	)�� �È�Ú�î�k����
00H�È5àKÈ�y
��m�9 00H �ê 02H 	)�� �È�í�á�î�{*ó�Ï�)4§�p �Ä 

KÈ�y�Ï
��˜�,�<��KÈ�á���Õ�D�B�ôEÕ�s6Ñ �ÄKÈ�y�Ï
��ÛJ\�˜�,�< MP0 
` MP1 ,X�‘�zFÑ�� 8 �!�È>•*ü
�9A“KÂ+�KÈ�y�Ï
��˜�,�<���Í�h,X RAM�ÄMP0 	¾6Ñ*ü�b�D�B�,�|�< �È5à MP1 6Ñ*ü�b�D�B�,�|�<
` LCD
��/��,�|�< �Ä 

3��t�<3��t�<3��t�<3��t�<  �É�É�É�É ACC 

3��t�< �ÄACC�Å�â1k��F�Ee	)�� �ÄALU�ÅE¤1k,Ì6(2Ï �Ä�W�Í�h�b RAM ,X
�
� 05H�È�J6Ñ�Í0Ÿ	G�DE¯
> �¡�0 �È�ü�D�B�,�|�<KÈ,X�D�B�ôEÕFÑ�™NO4£E›3��t�< �Ä 

1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��  �É�É�É�É ALU 

    1k��F�Ee	)�����;> 8 �!1k�� �ÈF�EeE¤1k,X+	CÃ�Ä�W�¤�o�V�ß,X�s6Ñ �Ö 
�  1k��E¤1k     ( ADD�ÈADC�ÈSUB�ÈSBC�ÈDAA ) 
�  F�EeE¤1k    ( AND�ÈOR�ÈXOR�ÈCPL ) 
�  /Ï�!E¤1k     ( RL�ÈRR�ÈRLC�ÈRRC ) 
�  Eæ�r
`Eæ�£E¤1k  ( INC�ÈDEC ) 
�  �Ú��E@/Ï           ( SZ�ÈSNZ�ÈSIZ�ÈSDZ …) 

    1k��F�Ee	)�� ALU �á�™�î�±�,E¤1k,X4§�p5à�è�î�
	¬(Š�Õ�˜�,�<,X�� �Ä 

(Š�Õ�˜�,�<(Š�Õ�˜�,�<(Š�Õ�˜�,�<(Š�Õ�˜�,�<  �É�É�É�É STATUS��������   

(Š�Õ�˜�,�< �Ä0AH�Å,X�‘�z�� 8 �!�È+�LÊ�Û�«�! �ÄZ�Å�ÃE¯�!�Û�«�! �ÄC�Å�ÃEY�}E¯�!�Û�«�! �ÄAC�Å�Ã $v
�Î�Û�«�! �ÄOV�Å�Ã �V�0�Û�«�! �ÄPDF�Å
`,ßK¼(«�n�Ê�<$v�Î�Û�«�! �ÄTO�Å4˜�ä �ÄA¹�˜�,�<�á�™A„�)(Š�Õ�µ
�C�È5à�èE¬�{�
�¡�0NN�c �Ä 

L8�Z TO 
` PDF �¹�ê �È(Š�Õ�˜�,�<��,X�!FÑ	Ã*ü�Û�¸�9�
	¬ �Ä�Ï�)�m��(Š�Õ�˜�,�<,X�D�B�á�î�
	¬
TO �ê PDF�Û�«�! �Ä"¼�ã�â(Š�Õ�˜�,�<�Ý�G,X�¡�0	Ã6Ñ�î�Ð7È�âNX�ó�á�Ô��,X4§ �p�Ä2Ï4³�Þ+	 �Ã,ßK¼(«�n
�Ê�<$v�Î �Ã�;> HALT �Û�¸�ê#ÙL8,ßK¼(«�n�Ê�<FÑ6Ñ�
	¬ TO 
` PDF�Û�«�! �Ä5à Z�ÃOV�ÃAC 
` C �Û�«�!
FÑ	¡�ô�Z�ÔE¥�Ô õ�¡�0,X(Š�Õ �Ä 

E¯�9���•/ß�c�ê�;> �$/ß�cA×*ü�Ê �È(Š�Õ�˜�,�<�á�î7¾�|	_�9
Ú�Ü �Ä�V�p(Š�Õ�˜�,�<,X�Y�•��G¡?U,X �È
5à�è�$/ß�c	Ã6Ñ�î�
	¬(Š�Õ�˜�,�<,X�Y�• �ÈFw��/ß�c
,�™NO�_���Ú�J�±�,�Q �È�¹�!>•.�
# �Ä 

0ú	Ë0ú	Ë0ú	Ë0ú	Ë �!�!�!�!  �s�s�s�s           6Ñ6Ñ6Ñ6Ñ 

C 0 
�V�p�ü�t"©E¤1k��4§�p�{*ó�ZE¯�!�ê�ü�£"©E¤1k��4§�p�á�{*ó�ó�! ,Fw��>• C 5B�! �×	¡
���È C >•#ÙL8�Ä�W�3	Ã>•�Ô�þ�~)ƒ/Ï�!�Û�¸�E
¡ �Ä 

AC 1 
�ü�t"©E¤1k ���"�¯�!�{*ó�ZE¯�!�ê�£"©E¤1k���ü�"�¯�!�á�{*ó�ó�! �ÈAC >•5B�! �×	¡�� �È
AC >•#ÙL8�Ä 

Z 2 1k��E¤1k�êF�EeE¤1k,X4§�p��LÊ�í Z >•5B�! �×	¡�� �ÈZ >•#ÙL8�Ä 

OV 3 
�V�pE¤1k4§�p õP¬�!	å�ÔP¬�!E¯�! �È���ÔP¬�!�J�á�{*óE¯�!Eg�Î �È�ê�™�‰,Ì	¡ �È�í OV
>•5B�! �×	¡�� �ÈOV >•#ÙL8�Ä 

PDF 4 2Ï4³�Þ+	�ê�;> �Z CLR WDT �Û�¸ �ÈPDF>•#ÙL8�Ä�;> HALT �Û�¸ TD >•5B�! �Ä 

TO 5 
2Ï4³�Þ+	�ê�;> �Z CLR WDT �Û�¸ �È�ê HALT �Û�¸ �ÈTO >•#ÙL8�ÄWDT �n�Ê$v�Î �ÈTO
>•5B�! �Ä 

�ü  6 �þ�n�� �ÈAÏ�Î�� �� 0��  
�ü  7 �þ�n ���ÈAÏ�Î�� �� 0��  

STATUS(0AH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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���•���•���•���•  

2Ï4³�¤�o�`�þ�êF¼���• �Ã�Ý�þ�YF¼�n�Ê /Au�D�<���• �Ã�Ô�þ�YF¼�Ê
Î���• �Ã�Ô�þ�r�Ê�ÊJs���•
`�Ô�þ
UART ���• �Ä���•�{�
�˜�,�< 0�ÄINTC0�× 0BH�Å
`���•�{�
�˜�,�< 1�ÄINTC1�× 1EH�Å�Ù	ÿ�Z���•�{�
�!
�¹	ž���•AË"��Û�«�! �È���•�{�
�!��*ü�9A’5B���•��AŒ //U!6 �Ä 

�Ô�º�Ý���•
¡�h �È�J�W,X���•FÑ>•/U!6 �ÄEîE›#ÙL8EMI �!�Å�Ä E­/¡�•"©,Â,X�ü�bL�!6���•� �+ �ÄE­�Ê
�V�Ý�J�W���•AË"�	¥*ó �È	¾�î�^E­�þ���•AË"�,X�Û�«A„�)�ß�9 �Ä�V�p�ü�Ô�þ���•�á�u/ß�c���Ý	º�Ô�þ���•
LÔ?U
¡�h,XA±�È/ß�c
,	Ã�¹A’5B EMI �!	ž INTC0 �ê INTC1 ���Í�h�!�9��AŒ���•� �+�á�u �Ä�V�p
Ú�Ü�Æ$µ�È
	G�S,Ì�G,X���•��AŒ �ÈA¹���•AË"��3�á�î>•
¡�h �Ä,È��
Ú�Ü�ÛJ\	¥*óEæ�£�Ê�!�î
¡�h �Ä�V�pLÔ?U0Ÿ	G�k��
���•�á�u �È�í�™NOFS�!
Ú�ÜOE
`�Ä 

���Ý,X���•FÑ�K�Ý
øGf�s6Ñ �Ä�'���•
¡�h�Ê �È2Ï4³�î�Ú/ß�cAu�D�< �ÄPC�Å	_�9
Ú�Ü �ÈE@/Ï���Û�n,X
ROM 
�
�,X���•�9	· �Ä	¾�Ý/ß�cAu�D�< �ÄPC�Å,X�Y�•	_�9
Ú�Ü �Ä�V�p�˜�,�<
`(Š�Õ�˜�,�<,X�Y�•�î>•��
�•�á�u/ß�c�
	¬ �È�¢5à.�
#��/ß�c,X�;> #�/ß,XA± �ÈFw��/ß�c
,�™NO�_���ÚE­�o�D�B�±�,CK�9 �Ä 

�êF¼���•��+�
————

INT0�ê
————

INT16î�ßL!"“�µ	Ë?º	¥,X �È�î5B�!,Ì�G,X���•AË"��! �ÄEIF0�ÈINTC0 ,X1� 4 �!�È
EIF1�ÈINTC1 ,X1� 5 �!�Å�Ä �'���•��AŒ �È
Ú�Ü�þ$µ �È�êF¼���•?º	¥�Ê �ÈFw���Ú�î�{*ó 04H �ê 08H 	)��,X�$
/ß�cA×*ü �Ä2Ï4³�Ú�î#ÙL8���•AË"��Û�« �ÄEIF0 �ê EIF1�Å
` EMI �!�¹/U!6�J�ª,X���•
¡�h �Ä 

�YF¼�n�Ê/Au�D�< 0 ���•�{*ó �È�î5B�!�n�Ê /Au�D�< 0 ���•AË"��Û�«�! �ÄT0F�ÈINTC0 ,X1� 6 �!�Å�È ���•
,XAË"��Û�«�Ô8���+��n�Ê /Au�D�< 0 $v�Î�{*ó,X �Ä�'���•�� AŒ�È
Ú�Ü�þ$µ�È�J�è T0F �Æ>•5B�!�È���î�{*ó
0CH	)��,X�$/ß�cA×*ü �Ä2Ï4³�Ú�î#ÙL8���•AË"��Û�«�! �ÄT0F�Å
` EMI �!�È�¹/U!6�J�ª���•,X
¡�h �Ä�YF¼
�n�Ê /Au�D�< 1 ,XE¤�0�•�ã�â��,Ì	à �È,Ì�G,X���•AË"��Û�«�!�� T1F�ÄINTC1 ,X1� 4 �!�Å�È 5à�W,X�$/ß�cA×
*ü,X
�
��� 10H 	)�� �Ä 

�Ö!9��> ���•�{*ó �È�î5B�! UART ���•AË"��Û�« �ÄURF�ÈINTC1 ,X1� 5 �!�Å�È ���•AË"��Û�«�Ô8���+�
UART 	¥EÕ�ê�y�
�`�ä�{*ó,X �Ä�'���•��AŒ �È
Ú�Ü�þ$µ �È�J�è URF �Æ>•5B�!�È���î�{*ó 14H 	)��,X�$/ß
�cA×*ü�Ä2Ï4³�Ú#ÙL8���•AË"��Û�«�! �ÄURF�Å
` EMI �!�È�¹/U!6�J�ª���•,X
¡�h �Ä 

�î�s6Ñ���•�{*ó �È�î5B�!�î�s6Ñ���•AË"��Û�« �ÄMFF�ÈINTC1 ,X1� 6 �!�Å�È ���•AË"��Û�«�Ô8���+��n
�Ê/Au�D�< 2 $v�Î �Ã�Ê
Î�µ	Ë�ê�r�Ê�ÊJs�µ	Ë�{*ó,X �Ä�'���•��AŒ �È
Ú�Ü�þ$µ �È�J�è MFF �Æ>•5B�!�È���î
�{*ó 18H 	)��,X�$/ß�cA×*ü �Ä2Ï4³�Ú#ÙL8���•AË"��Û�«�! �ÄMFF�Å
` EMI �!�È�¹/U!6�J�ª���•,X
¡�h �Ä 

	)(����ü�;> ���•�$/ß�c�óKÈ �È�î�#;��J�ª,X���•AË"� �È,È���;> RETI �Û�¸�ê�� EMI �!
`,Ì�G,X��
�•�{�
�!FÑ>•5B 1�Ä
Ú�Ü�þ$µ�Ê �Å�Ä 8¹?U�¢���•�$/ß�cE¨�²�Ê �È	¾?U�;> RET �ê RETI �Û�¸ �ÄRETI �Û�¸�Ú
�î7¾�|5B�! EMI ��AŒ���•�á�u �È5à RET �í�á�î7¾�|5B�! EMI�Ä 

�V�p���•�ü�ø�þE²4Á,X T2 6Ý�†,X�Þ	�"“��KÈ	¥*ó �È�è���•>•��AŒ,XA± �ÈFw���ü	â�9,X�`�þ T2 
<�ó �È
A¹���•�î>•
¡�h �Ä�V�p	à�Ê	¥*ó���•�á�uAË"� �ÈFw���ß�ë><���ë�Î�Z���•�á�u�ì��1�4{ �ÄE­/¡�ì����
��!
�3	Ã�¹EîE› EMI �!,X�á�!�9�#;� �Ä 

��������   �•�•�•�•   $d$d$d$d �ì�ì�ì�ì  ��������  ��������  ���•���•���•���•  
�êF¼���• 0 1 04H 
�êF¼���• 1 2 08H 

�n�Ê /Au�D�< 0 ���•  3 0CH 
�n�Ê /Au�D�< 1 ���•  4 10H 

UART ���•  5 14H 
�î�s6Ñ���•  

�Ä�n�Ê�< 2�Ã�Ê
Î�ê�r�Ê�ÊJs �Å 
6 18H 

�ü���• �$/ß�c���ÎA‚�á?U�S*ü ��A×*ü�$/ß�c ���Û�¸ �Ä���•Eî��	¥*ó�ü�á	ÃNX�ó,X�™�‰�êLÔ?U0Ÿ���;> 

,X�¤�o�h*ü �Ä���V	¾�=�ß�Ô��
Ú�Ü�è"u�Ý�{�
�Q���•�S6Ñ �È�'�� CALL���Û�¸�ü���•�$/ß�c�;> �Ê �È�Ú.�


#	s�9,X�{�
�c�ë �Ä 
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�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë                �s�s�s�s                      6Ñ6Ñ6Ñ6Ñ 
0 EMI �����•�{�
�!                ��AŒ=1�È/U!6 =0 
1 EEI0 �êF¼���• 0 �{�
�!            ��AŒ=1�È/U!6 =0 
2 EEI1 �êF¼���• 1 �{�
�!            ��AŒ=1�È/U!6 =0 
3 ET0I �n�Ê /Au�D�< 0 ���•�{�
�!     ��AŒ=1�È/U!6 =0 
4 EIF0 �êF¼���• 0 AË"��Û�«�!        �Ý=1�È�´ =0 
5 EIF1 �êF¼���• 1 AË"��Û�«�!        �Ý=1�È�´ =0 
6 T0F �YF¼�n�Ê/Au�D�< 0 ���•AË"��!  �Ý=1�È�´ =0 
7 �ü  �þ�S*ü�! �ÈAÏ�Î�� �� 0��  

INTC0(0BH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë                �s�s�s�s                      6Ñ6Ñ6Ñ6Ñ 
0 ET1I �n�Ê /Au�D�< 1 ���•�{�
�!      ��AŒ=1�È/U!6 =0 
1 EURI UART ���•�{�
�!             ��AŒ=1�È/U!6 =0 
2 EMFI �î�s6Ñ���•�{�
�!             ��AŒ=1�È/U!6 =0 
3 �ü  �þ�S*ü�! �ÈAÏ�Î�� �� 0��  
4 T1F �n�Ê /Au�D�< 1 ���•AË"��!      �Ý=1�È�´ =0 
5 URF UART ���•AË"��!             �Ý=1�È�´ =0 
6 MFF �î�s6Ñ���•AË"��!             �Ý=1�È�´ =0 
7 �ü  �þ�S*ü�! �ÈAÏ�Î�� �� 0��  

INTC1(1EH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë                �s�s�s�s                      6Ñ6Ñ6Ñ6Ñ 
0 ET2I �n�Ê /Au�D�< 2 ���•�{�
�!      ��AŒ=1�È/U!6 =0 
1 ETBI �Ê
Î���•�{�
�!               ��AŒ=1�È/U!6 =0 
2 ERTI �r�Ê�ÊJs���•�{�
�!           ��AŒ=1�È/U!6 =0 
3 �ü  �þ�S*ü�! �ÈAÏ�Î�� �� 0��  
4 T2F �n�Ê /Au�D�< 2 ���•AË"��!      �Ý=1�È�´ =0 
5 TBF �Ê
Î���•AË"��!               �Ý=1�È�´ =0 
6 RTF �r�Ê�ÊJs���•AË"��!           �Ý=1�È�´ =0 
7 �ü  �þ�S*ü�! �ÈAÏ�Î�� �� 0��  

MFIC(23H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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��95�<��95�<��95�<��95�<  

2Ï4³�¤�o�Ý/¡��95+	CÃ�¹�oEÝ�½ �Ö�êF¼�J�'��95 �Ã�êF¼RC ��95�<�ê�êF¼ 32768Hz�J�'��95 �È	Ã�ü G!
5BEÝNM��.B�n �Ä�á1u*ü
¾/¡��95�•�ã �ÈFÑ	Ã�¹�0��2Ï4³�ÊJs�9$d �ÄHALT �õ�ã�î�0!62Ï4³��95�< �Ä	¾���Û
RC��95�<
`�J�'��95�< �Å�J�Ñ?š�Ï�)�êF¼�µ	Ë�¹L!�"�s5ë �Ä�V�pEÝ�½ 32768Hz��95�.��2Ï4³��95 �È�ü HALT
�õ�ã�ß2Ï4³��95�á�î�0!6 �È�����Û�¸�î�0!6E¤> �Ä32768Hz,X�J�'��95E¬	Ã�¹�.���YF¼Au�D�<,X�ÊJs$d �È
	G�SE¯�9 HALT �õ�ã �ÈE­�oAu�D�< (RTC�Ã�Ê
Î �ÃWDT)E¬�î4»4Á�0*ü �Ä 

�V�pG›*ü RC ��95�ÈFw���ü OSC1�â Vss ��KÈ?U�y�Ô�þ�ê�y+	L� �È�JL���8×�È�� 24K�¡�� 1M�¡�Ä�ü
OSC20Ã�y�Ô�þ�Þ�•+	L� �È	Ã9‹�k2Ï4³�ÊJs�¯�ÚNe�µ	ËEg�Î �È�W	Ã�¹*ü�b	à!92Ï4³�êF¼F�Ee �ÄRC��95���Ô
/¡�"�ä��,X�•�� �È������95Ne)[�îLc VDD�Ã#ý�z	¬�ê	ž8ƒ(�7¾D•	–�D,X$Ö/Ï5à�{*óAÃ�Â �Ä�´!8 �È�W�á6Ñ$µ
C‡?U"�2’.B,X��95Ne)[,X�h*ü
�	Ü �Ä 

�ü OSC1�â OSC2��KÈE²�y�Ô�þ�J�' �È*ü�9�¤�o�J�'��95��?U,X	¡O\ �ÄFeedback�Å
`,Ì/Ï �ÄPhase Shift�Å�Ä
L8!8�¹�ê �È�á�aLÔ?U�J�ª�êF¼���Ê �Ä	º�ê �È	Ã�ü OSC1�â OSC2��KÈ�y�Ô�þLJ*ËAä���< �ÄResonator�Å �9
	ª�·�J�'��95*ü�9�k��Ne)[�{*ó �È����LÔ?U�Ú�ÿ�ü OSC1
` OSC2�ê�y�Ô�þ+	�•�< �Ä 

C r y s t a l  O s c i l l a t o r R C  O s c i l l a t o r

O S C 1O S C 1

O S C 2 fS Y S/ 4 O S C 2

VD D

3 2 7 6 8 H z  C r y s t a l /
R T C  O s c i l l a t o r

VD D

4 7 0 p F

O S C 3

O S C 4

 
 

2Ï4³��95�<2Ï4³��95�<2Ï4³��95�<2Ï4³��95�<  
 

	º�ê�Ô/¡��95+	CÃ>•A’Au*ü�b�r�Ê�ÊJs �ÄRTC�Å�Ä �üE­/¡��95+	CÃ�� �È	¾6Ñ*ü32.768KHZ ,X�J�' �Ä�J
�'>•E²�y�ü OSC3�â OSC4��KÈ �Ä 

RTC ��95�<	Ã�¹EîE›A’5B �� QOSC���!�Ä RTCC,X1� 4 �!�Å�9�{�
�¿Eó��95 �Ä2Ï4³�Þ+	�Ê�î
��|�¿Eó
��95�s6Ñ �È�ÎA‚�ü 2 /¦Js	â�GKÁ�W�¹L!�"�s5ë �Ä 

WDT ,ßK¼(«��95�<���Ô�þ�YF¼,X RC ��95�< �Ä�áLÔE²�y�Ï�)�êF¼���Ê �Ä�'2Ï4³E¯�9�V�0�õ�ã�Ê �È2Ï4³
�ÊJs�î�0!6 �È���� WDT ��95�<�¡'
 �¹�û4z 65� s@5V,X
<�ó�¹�0-� �Ä�V�p?UL!�"�s5ë �È	Ã�ü G!5BEÝNM���G
KÁWDT ��95�< �Ä 
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,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<  �É�É�É�É WDT 

WDT ,X�ÊJs$d��+��ç*ü,X RC ��95�< �ÄWDT ��95�< �Å�Ã �Û�¸�ÊJs �Ä2Ï4³�ÊJs 4 �ÚNe�Å�ê�r�Ê�ÊJs��
95�<�ÄRTC�Å�9�¤�o �Ä,ßK¼(«�n�Ê�<��?U*ü�9L�!6/ß�cE¤> ��Lp
`/ß�cCÇ�9�Ô!O�~)ƒ5à�Ð7È�á	ÃNX#�,X4§
�p�ÄWDT 	Ã�¹+� G!5BEÝNMA’5B���'�Ô�ê�GKÁ �Ä�V WDT �GKÁ�È���Ý�â WDT �Ý�G,X�;> FÑ1�	à�Ô�þ0N�¡�0 �Ä 

�üEÝ�n�Z WDT ,X�ÊJs$d	â �È�W,X$v�Î
<�ó�� fs/215�� fs/216�Ä 

S y s t e m  C l o c k / 4

D i v i d e r

W D T  C l e a r

O p t i o n
S e l e c t

W D T
O S C1 2 k H z

R T C
O S C3 2 7 6 8 H z

C K T

R

C K T

R

fS

T i m e - o u t  R e s e t  fS/ 21 5~ fS/ 21 6

D i v i d e r

 
 

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

 

�V�p WDT �ÊJs$d���YF¼ WDT ��95�<,XA± �ÈFw��$v�Î�ÊKÈ�î�´��#ý�z �ÃVDD �¹	ž8ƒ(�	–�D,X	¬�ê5à
	¬�ê �Ä�V�pEÝ�½�Z�Û�¸�ÊJs���ÊJs$d �È�ü HALT (Š�Õ�Ê�ÈWDT �î�0!6Au�D5à��	•�±�x�s6Ñ �Ä	¾6Ñ+��êF¼
F�Ee�9G¡�„
��|2Ï4³ �Ä�´!88¹	)(����¹�0�ü�F�D�\�û,X)ƒ�W�� �È��&œ�ÎA‚�S*ü(��Y,X RC ��95�< �ÄWDT 
OSC�Å�È �´�� HALT �õ�ã�î�S2Ï4³�ÊJs�0!6E¤�0 �Ä 

�ü!7��E¤�0�ß �ÈWDT $v�Î�î�S2Ï4³�á�!�J5B�! TO�Ä���ü HALT �õ�ã�ß �È$v�Î�;> &Á�á�! �È	¾�á�!
PC/ß�cAu�D�<
`
Ú�Ü�ÛJ\ SP�Ä?U#ÙL8WDT ,X�� �Ä�Ù�À WDT NX�ÚNe�<�Å	Ã�¹�Ý�Ý/¡�•"© �Ö�êF¼�á�! �Ä�"

+	�GEg�9��
————

RES0Ã�Å�ÃEC�Ê�Û�¸
` HALT �Û�¸�Ý/¡ �ÄEC�Ê�Û�¸+� CLR WDT 
` CLR WDT1	ž CLR WDT2
�`4˜�Û�¸4˜�ä �ÄE­�ø4˜�Û�¸�� �È	¾6ÑEÝ	ª�J���Ô/¡ �ÄEÝ�½,X�•�ã+� G!5BEÝNM,X CLR WDT  õ�DEÝNM�‡�n�Ä
�V�p “CLR WDT” >•EÝ�½�Ä	G CLR WDT  õ�D�� 1�Å�ÈFw��	¾?U�;> CLR WDT �Û�¸���î#ÙL8 WDT�Ä�ü CLR 
WDT1 
` CLR WDT2>•EÝ�½,X�™�‰�ß�Ä	G CLR WDT  õ�D�� 2�Å�ÈFw��?U�x�Ó�;> �`�5�Û�¸�!	Ã#ÙL8 WDT�È
	ú�í �È�î+��b WDT ,X$v�Î5à�S2Ï4³�á�! �Ä 
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�î�s6Ñ�n�Ê�<�î�s6Ñ�n�Ê�<�î�s6Ñ�n�Ê�<�î�s6Ñ�n�Ê�<  

2Ï4³�� WDT�Ã�Ê
Î
` RTC �¤�o�Z�K�Ý�á	à$v�Î
<�ó,X�î�s6Ñ�n�Ê�< �Ä�î�s6Ñ�n�Ê�<+��Ô�þ�×4{NX�Ú
Ne�<
`�Ô�þ 8 �!�ÚNe�<4˜�ä �Ä�S*ü,X�ÊJs$d�97¾ WDT OSC�ÃRTC OSC�ê�Û�¸�ÊJs �Ä2Ï4³�ÊJs�¯�ÚNe �Å�Ä
�î�s6Ñ�n�Ê�<�� LCD PE�|+	CÃ�¤�o	ÃEÝ�½,XNe)[�µ	Ë �Ä8×�È�¢ fs/22�� fs/28�Å�È �J��<ÖS÷�<Eg�Î+	CÃ�¤�o	Ã
EÝ�½,XNe)[�µ	Ë�Ä8×�È�¢ fs/22�� fs/29�Å�ÈNe)[+��}7pEÝ�½ �Ä���Z!7.B
���/� �È�ÎA‚EÝ�½ 4KHZ �º	Ç,X�µ	Ë�0
�� LCD PE�|�µ	Ë �Ä 

 

�Ê
Î�Ê
Î�Ê
Î�Ê
Î  

�Ê
Î�Û,X��*ü�Ô�þ
<�ó�û,X$v�Î�9�{*ó�Ô�þ�Ý?˜�_,X�YF¼���• �Ä$v�Î
<�ó,X8×�È�¢ fs/212�� fs/215�È+�
G!5BEÝNM.B�n �Ä�V�p�Ê
Î$v�Î�{*ó �È2Ï4³5B�!,Ì�G,X���•AË"��Û�«�! �ÄTBF�Å�Ä �V�p���•��AŒ �È
Ú�Ü�þ$µ �È
Fw�����{*ó�Ô�þ
�
��ü 18H ,X�$/ß�cA×*ü �Ä�Ê
Î$v�Î�µ	Ë�36Ñ>•�0���n�Ê /Au�D�< 1 ,X�ÊJs$d�99‹�k�ÈKS
,X$v�Î
<�ó �Ä 

      

�Ê
Î�Ê
Î�Ê
Î�Ê
Î                                         �r�Ê�ÊJs�r�Ê�ÊJs�r�Ê�ÊJs�r�Ê�ÊJs �Ä�Ä�Ä�ÄRTC�Å�Å�Å�Å 

 

�r�Ê�ÊJs�r�Ê�ÊJs�r�Ê�ÊJs�r�Ê�ÊJs  �É�É�É�É RTC 

�r�Ê�ÊJs �ÄRTC�Å,XE¤�0�™�‰
`�Ê
Î���Ô��,X �Ä�W��*ü�9�¤�o�Ô�þ�Ý?˜�_,X�YF¼���• �Ä�W,X$v�Î
<�ó
,X8×�È�¢ fs/28�� fs/215�È	ÃEîE›EC�Ê4ê/ß�r )„�Ä�m�D�B�� RT2�ÈRT1�ÈRT0�ÄRTCC,X1� 2�È1�È0 �!�× 09H�Å
�Ú�{*ó	Ø/¡$v�Î
<�ó �Ä�V�p RTC$v�Î�{*ó �È,Ì�G,X���•AË"��Û�«�! �ÄRTF�Å>•5B�! �Ä�V�p���•����AŒ,X �È
�J�è
Ú�Ü�þ$µ �ÈFw�����{*ó�Ô�þ
�
��ü 18H ,X�$/ß�cA×*ü �Ä�r�Ê�ÊJs$v�Î�µ	Ë�36Ñ>•�0���n�Ê /Au�D�< 0
,X�ÊJs$d�99‹�k�ÈKS,X$v�Î
<�ó �Ä 

RT2 RT1 RT0 RTC �r�Ê�ÊJs�ÚNe4{�D�r�Ê�ÊJs�ÚNe4{�D�r�Ê�ÊJs�ÚNe4{�D�r�Ê�ÊJs�ÚNe4{�D  
0 0 0 28 * 
0 0 1 29 * 

0 1 0 210 * 

0 1 1 211 * 
1 0 0 212 
1 0 `1 213 
1 1 0 214 
1 1 1 215 

  "¼�ã�Ö�� *���á�ÎA‚�S*ü  

        

f s
D i v i d e r P r e s c a l e r

O p t i o n

L C D  D r i v e r  ( fS/ 22~ fS/ 28)
B u z z e r  ( fS/ 22~ fS/ 29)

T i m e  B a s e  I n t e r r u p t
fS/ 21 2~ fS/ 21 5

O p t i o n

D i v i d e r

        

fS

8  t o  1
M u x .

P r e s c a l e r

R T 2
R T 1
R T 0 R T C  I n t e r r u p t

fS/ 28~ fS/ 21 5
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�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã  �É�É�É�É HALT 

    �V�0�õ�ã��+� HALT �Û�¸�9�r)„,X �È�Ý�V�ß�s6Ñ �Ö 
�g �³ 2Ï4³��95�<�GKÁ �È�� WDT �ê RTC��95�<�î4»4ÁE¤> �Ä�V�pEÝ�½ WDT ��95�<�ê RTC�Å�Ä  
�g �³ RAM 	ž�˜�,�<,X�Y�•�±�Õ�á	¬ �Ä 
�g �³ WDT >•#ÙL8�JG¡�„Au�D�Ä�V�p WDT ,X�ÊJs���97¾ WDT ��95�< �ê RTC�Å�Ä  
�g �³ ���Ý,XEg�9 /Eg�Î0Ã	·FÑ�±�Õ�J	s��(Š�Õ �Ä 
�g �³ 5B�! PDF�Û�«�! �È#ÙL8TO �Û�«�! �Ä 
�g �³ LCD PE�|�<�¡'
E¤> �Ä�V�p WDT OSC�ê RTC OSC>•EÝ�½�Å�Ä   

�êF¼�á�! �Ã���• �Ã�êF¼Eg�9�Ô�þ�ßL!"“,X�µ	Ë�� PA 	·�È�ê WDT $v�Î
�	Ã�S2Ï4³ 
øGf�Ä�êF¼�á�!6Ñ
�S2Ï4³�ñ�Ÿ�ê �È5à WDT $v�Î
øGf�á�!��&Á�á�! �Ä	Ã�¹EîE›�ø�• TO 
` PDF(Š�Õ�È.B�n2Ï4³�á�!,X	s�´ �Ä
2Ï4³�Þ+	�á�!
`�;> CLR WDT �Û�¸ �È	Ã#ÙL8PDF�Û�«�! �×5à�;> HALT �Û�¸ �È�í�î5B�! PDF�Ä�V WDT
�{*ó$v�Î �È5B�! TO �Û�«�! �ÈE¬6Ñ�{*ó
øGf�È��	¾�á�!/ß�cAu�D�< PC
`
Ú�Ü�ÛJ\ SP�È�J�ªFÑ�±�Õ	s(Š�Õ �Ä 

PA 	·
øGf
`���•
øGf	Ã�0��!7��E¤> ,X4»4Á �ÈPA 	·,X!£�Ô�!FÑ	Ã�¹EîE› G!5BEÝNM�9	)(ÀA’�n���Í2Ï
4³,X
øGf �Ä�V�p��Eg�9Eg�Î	·
øGf,XA± �È/ß�c�î�¢ HALT 	â,X�ß�Ô�5
Q�¸4»4Á�;> �Ä�V�p�����• 
øGf,XA±�È
�í�î�{*ó�`/¡�™�‰ �Ö�V�p,Ì�G,X���•>•/U!6�ê���•����AŒ,X �È��
Ú�Ü�Æ$µ �È/ß�c�î�¢ HALT 	â,X�ß�Ô�5
Q
�¸4»4Á�;> �Ä�V�p���•��AŒ�J�è
Ú�Ü�þ$µ �ÈFw���î,Ì�hE­�þ���• �Ä 

�V�pE¯�9�V�0�õ�ã�¹�! �È�¤�þ���•AË"��!�Æ4£>•5B�! �ÈFw��2Ï4³�á6Ñ*üE­�þ���•�9
øGf �Ä�'
øGf�_�Ê
	¥*ó�Ê �È?U�ÊE³1024tsys�Ä2Ï4³�ÊJs
<�ó �Å�È2Ï4³�!�îG¡�„!7��E¤> �ÄE­����AÈ �È�ü
øGf	â>•�¦�9�Z�Ô�þ1�
�Y�ÊKÈ�Ä�V�p�����•
øGf �ÈFw���rL����•/ß�c,X�;> ��>•�ÊE³�Z�Ô�þ
<�ó�¹�Þ �Ä�V�p
øGf�Ð7È�ß�Ô�5�Û�¸
�;> �ÈFw���ü�Ô�þ1��Y
<�ó4§�3	â�Û�¸��0Ÿ	G>•�;> �Ä 

���Z�£�ã�s5ë �È�üE¯�9�V�0�õ�ã���!�™NO?U�ã�—�Ø)ÚEg�9Eg�Î	·(Š�Õ �Ä 

 

�á�á�á�á  �!�!�!�!  

���E�Ý�Ý/¡�•"©�î�{*ó�ñ�Ÿ�á�! �Ö 
�g �³ !7��E¤> �Ê+� RES�é6î	¥*ó�á�!  
�g �³ �ü�V�0�õ�ã+� RES�é6î	¥*ó�á�!  
�g �³ !7��E¤> �Ê+�,ßK¼(«�n�Ê�<$v�Î	¥*ó�á�!  

�V�0�õ�ã��,X,ßK¼(«�n�Ê�<$v�Î�â�J�W2Ï4³�á�!(Š�‰�á	à �È�´��,ßK¼(«�n�Ê�<
$v�Î�î�;> &Á�á�! �È&Á�á�!	¾�á�!/ß�cAu�D�< PC
`
Ú�Ü�ÛJ\ SP�È5à2Ï4³�J�WF¼�Ú
FÑ�±�Õ	s�Ý(Š�Õ�Ä�ü�J�W�á�!(Š�Õ�ß �È�¤�o�˜�,�<�á�î�
	¬ �Ä�ü�ñ�Ÿ�á�!�Ê �È�ûF¼
�Ú�˜�,�<�î�á�!�ä�ñ�Ÿ,X(Š �Õ�ÄEîE›�”#� PDF
` TO �Û�« �È	G	Ã�ø�•�Î	Ø/¡�á	à,X
�á�!	s�´ �Ä 

TO PDF �á�á�á�á  �!�!�!�!  �5�5�5�5  �Ê�Ê�Ê�Ê 
0 0 +	$d�Þ+	�á�!  
U U !7��E¤�0�Ê+� RES	¥*ó�á�!  
0 1 +� RES
øGf�V�0�õ�ã  
1 U !7��E¤�0�Ê	¥*ó,ßK¼(«�n�Ê�<CY�Ê  
1 1 +�,ßK¼(«�n�Ê�<
øGf�V�0�õ�ã  

 "¼�ã�Ö�� u��></��þ	¬ �Ä  

�á�!+	CÃ�á�!+	CÃ�á�!+	CÃ�á�!+	CÃ  
"¼�ã�Ö���ZFS�!�>�Ä�F
�D�ÈE²�y RES�é6î,X4“
AË��	Ã6Ñ
�-Á  

R E S

VD D

1 0 0 kW

1 0 kW

0 . 1mF *

0 . 0 1mF *
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���Z�±A•2Ï4³��95�<CK���J0��nE¤> �È2Ï4³�á�! (�Ù�À�Þ+	�á�! �Ã,ßK¼(«�n�Ê�<$v�Î�ê+� RES0Ã�á�! )
�ê+��V�0(Š�Õ
øGf�Ê �È2Ï4³
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(M!^�s6Ñ�˜�,(Š�Õ�VEÄ><(M!^�s6Ñ�˜�,(Š�Õ�VEÄ><(M!^�s6Ñ�˜�,(Š�Õ�VEÄ><(M!^�s6Ñ�˜�,(Š�Õ�VEÄ><    

�˜�,�<�˜�,�<�˜�,�<�˜�,�<  �á�!�á�!�á�!�á�! (�Þ+	�Þ+	�Þ+	�Þ+	 ) 
WDT $v�Î$v�Î$v�Î$v�Î  
(!7��E¤�0!7��E¤�0!7��E¤�0!7��E¤�0 ) 

RES�á�!�á�!�á�!�á�!  
(!7��E¤�0!7��E¤�0!7��E¤�0!7��E¤�0 )  

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 )* 

MP0 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
MP1 xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
BP 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 
ACC xxxx xxxx uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
Program 
Counter 0000H 0000H 0000H 0000H 0000H 

TBLP xxxx xxxx   uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
TBLH xxxx xxxx   uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
RTCC 0000 0111 0000 0111 0000 0111 0000 0111 00uu uuuu 
STATUS --00 xxxx  

xxxx 
--lu uuuu --uu uuuu --01 uuuu --11 uuuu 

INTC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
TMR0 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR0C 0000 1--- 0000 1--- 0000 1--- 0000 1--- uuuu u--- 
TMR1H xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR1L xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR1C 0000 1--- 0000 1--- 0000 1--- 0000 1--- uuuu u--- 
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PB xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
PC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PD -111 1111 -111 1111 -111 1111 -111 1111 -uuu uuuu 
INTC1 -000 –000 -000 –000 -000 –000 -000 –000 -uuu -uuu 
TBHP xxxx xxxx   uuuu uuuu uuuu uuuu uuuu uuuu uuuu uuuu 
TMR2H xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR2L xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR2C 00-0 1--- 00-0 1--- 00-0 1--- 00-0 1--- uu-u u--- 
MFIC -000 –000 -000 –000 -000 –000 -000 –000 -uuu –uuu 
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 
BRG xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 

"¼�ã�Ö1.�� *��></�&Á�á�! �Ä 
       2.�� U��></��á	¬�ê �Ä  

      3.�� X��></��á.B�n �Ä 
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�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 

2Ï4³�¤�o�Ý�þ�n�Ê /Au�D�<�Ä�Ô�þ 8 �!	Ã4ê/ß,X	å�ÞAu�D,XAu�D�< �×�ø�þ 16 �!	Ã4ê/ß,X	å�ÞAu�D,XAu
�D�< �Ä�n�Ê /Au�D�< 0 ,X�ÊJs�9$d	Ã�¹��2Ï4³�ÊJs �Ã�Û�¸�ÊJs �Ä�¯�ÚNe,X2Ï4³�ÊJs �Å�Ã RTC$v�Î�µ	Ë�ê���ê
F¼,X�ÊJs$d�Ä2Ï4³�ÊJs$d�ê��2Ï4³�ÊJs�¯�ÚNeEîE› G!5BEÝNM�9A’�n �Ä�n�Ê /Au�D�< 1 ,X�ÊJs�9$d	Ã�¹���97¾
TMR0 ,X$v�Î �Ã2Ï4³�ÊJs �Ã�Ê
Î,X$v�Î�µ	Ë �Ã2Ï4³�ÊJs�¯�ÚNe�ê���êF¼�ÊJs$d �È�!�ÝNM�ÊJs$d+� G!5BEÝNM
.B�n �Ä�êF¼�ÊJsEg�9��AŒ*ü��	•Au1k�êF¼�_�Ê �È#�G£�ÊKÈKÈLh�ê6Ý�‘�Ã�ê�{*ó�Ô�þ2’.B,X�Ê
Î�µ	Ë �×5à�S
*ü�YF¼�ÊJs,XA±�È�í��AŒ*ü��	•�{*ó�Ô�þ2’.B,X�Ê
Î�µ	Ë �Ä�n�Ê /Au�D�< 2 �� 16 �!	å�ÞAu�D�< �È�J�ÊJs�9
$d	Ã�¹���êF¼�µ	ËEg�9�ê�YF¼�ÊJs �È�YF¼�ÊJs��2Ï4³�ÊJs�¯�ÚNe �Ä�êF¼�µ	ËEg�9	Ã�¹*ü�9Au�D�êF¼�_�Ê �Ã
#�G£�ÊKÈKÈLh�Ã#�G£6Ý�‘�z�ê�{*ó�Ô�þ2’.B,X�Ê
Î�µ	Ë �Ä 

�Ý�ø�þ�˜�,�<�â�n�Ê /Au�D�< 0 ,Ì�G6( �È	G TMR0�Ä[0DH]�Å
` TMR0C�Ä[0EH]�Å�Ä �m�9 TMR0 �î�Ú�ñ
�Ÿ��>™�9���n�Ê /Au�D�<,XNX5B�˜�,�<�� �È5àAÏ TMR0 �í�î9‹�k�n�Ê /Au�D�<,X�Y�• �ÄTMR0C ���n�Ê /Au�D
�<�{�
�˜�,�< �È�J�n���¡�0�õ�ã �ÃAu�Ê��AŒ�ê/U!6 �Ã?º	¥E•4ì �Ä 

�Ý�Ý�þ�˜�,�<�â�n�Ê /Au�D�< 1 ,Ì�G6( �È	G TMR1H�Ä[0FH]�Å�Ã TMR1L�Ä[10H]�Å
` TMR1C�Ä[11H]�Å�Ä
�Ý�ø�þ(=)Ú�˜�,�<�Í�h TMR1 ,X�!5B �Ä8¹�m�9 TMR1L 	¾6Ñ�Ú�D�B�m�9�"�+8V�YF¼4ç�†�<�� �È��8¹�m�9,X
�� TMR1H �í	Ã�Ú�D�B
`�"�+8V�YF¼4ç�†�<,X�Y�•�m�9�n�Ê /Au�D�<�tEQ�˜�,�< �Ä16 �!�Å���� �Ä�
	¬�n�Ê /
Au�D�<�tEQ�˜�,�<,X�Y�• �È	¾	Ã>•�m�9 TMR1H ���|�0�
	¬ �È��8¹�m�9 TMR1L �í	Ã4È�Õ�n�Ê /Au�D�<�tEQ
�˜�,�<,X�Y�•�á	«�
	¬ �Ä�6?Ô�� �È�n�Ê /Au�D�<,X�"�+8V�D�B�J�á6Ñ,È�yAÏ	ª �Ä8¹!�AÏ	ªA¹�"�+8V,X�D�B �È
�™NO��AÏ	ª TMR1H�È�¹�“�Ú�n�Ê /Au�D�<,X�"�+8V�D�B�ôEÕ7Ç�YF¼�"�+8V4ç�†�<���� �ÄTMR1C ���n�Ê /Au
�D�<�{�
�˜�,�< �È�J�n���¤�oEÝNM �Ä 

�Ý�Ý�þ�˜�,�<�â�n�Ê /Au�D�< 2 ,Ì�G6( �È	G TMR2H�Ä[20H]�Å�Ã TMR2L�Ä[21H]�Å
` TMR2C�Ä[22H]�Å�Ä
�Ý�ø�þ(=)Ú�˜�,�<�Í�h TMR2 ,X�!5B �Ä8¹�m�9 TMR2L 	¾6Ñ�Ú�D�B�m�9�"�+8V�YF¼4ç�†�<�� �È��8¹�m�9,X
�� TMR2H �í	Ã�Ú�D�B
`�"�+8V�YF¼4ç�†�<,X�Y�•�m�9�n�Ê /Au�D�<�tEQ�˜�,�< �Ä16 �!�Å���� �Ä�
	¬�n�Ê /
Au�D�<�tEQ�˜�,�<,X�Y�• �È	¾	Ã>•�m�9 TMR2H ���|�0�
	¬ �È��8¹�m�9 TMR2L �í	Ã4È�Õ�n�Ê /Au�D�<�tEQ
�˜�,�<,X�Y�•�á	«�
	¬ �Ä�6?Ô�� �È�n�Ê /Au�D�<,X�"�+8V�D�B�J�á6Ñ,È�yAÏ	ª �Ä8¹!�AÏ	ªA¹�"�+8V,X�D�B �È
�™NO��AÏ	ª TMR2H�È�¹�“�Ú�n�Ê /Au�D�<,X�"�+8V�D�B�ôEÕ7Ç�YF¼�"�+8V4ç�†�<���� �ÄTMR2C ���n�Ê /Au
�D�<�{�
�˜�,�< �È�J�n���¤�oEÝNM �Ä 

T0M0�ÃT0M1�ÄTMR0C�Å�È T1M0�ÃT1M1�ÄTMR1C�Å
` T2M0�ÃT2M1�ÄTMR2C�Å�!�È�n���¹�0�õ�ã �Ä
�êF¼�_�ÊAu�D�õ�ã*ü�9A„�)�êF¼�_�Ê �È�ÊJs�9$d+��êF¼ �ÄTMR0/TMR1/TMR2�Å�é6îEg�9 �Ä�n�Ê�<�õ�ã��
�0 �� �Ô �þ �BEî ,X �n �Ê �< �s 6Ñ �È �Ê Js �9 $d �� �YF¼�Ê Js �Ä 6Ý �† �‘ �z #�G£ �õ �ã 6Ñ *ü �9 #�G£ �ê F¼ �é6î
�ÄTMR0/TMR1/TMR2�Å�Þ,XP¬+	�G�ê�"+	�G,X�‘�z �È�ÊJs�9$d���YF¼�ÊJs �Ä 

�ü�êF¼�_�ÊAu�D�ê�n�Ê�<�õ�ã�� �È�n�Ê /Au�D�<�î�¢�'�!�n�Ê /Au�D�<��,X�D���Ô�Ÿ	å�ÞAu�D �È�� 0FFH
�Ä0FFFFH�Å4§�3 �Ä�V�p�{*ó$v�Î �ÈAu�D�<�î�¢�n�Ê /Au�D�<NX5B�˜�,�<G¡�„>™EQAu�D���J�è	à�Ê�{*ó,Ì�h
,X���•AË"��Û�« �ÄT0F�× INTC0 1� 6 �!�È T1F�× INTC1 ,X1� 4 �!�È T2F�× MFIC ,X1� 4 �!�Å�Ä  

�ü 6Ý �† �‘ �z #� G£ �õ �ã �Ê �È �J T0ON/T1ON/T2ON 
` T0E/T1E/T2E �! ,Z �� 1 �Ê �È �V �p �é 6î
TMR0/TMR1/TMR2�y�
���Ô�þ�Þ	�"“�µ	Ë �Ä�V T0E/T1E/T2E���� 0�È�í���ßL!"“�µ	Ë �Å�Ê�ÈAu�D�<�î�Ô
�ŸAu�D,È7ÇTMR0/TMR1/TMR2�é6î�²��	s�9,X+	�G��!6 �È�J�è�î�Ú T0ON/T1ON/T2ON#ÙLÊ�È	¾�ÝE­/¡
�õ�ã T0ON/T1ON/T2ON�î7¾�|#ÙLÊ�È�J�W�õ�ã T0ON/T1ON/T2ON�!	¾	Ã�¹*ü�Û�¸#ÙL8 �ÄAu�D�<�0!6Au
�D�È#�G£,X4§�p�í�± +-�ü�n�Ê /Au�D�<���� �È5à�è	G�S�a�
���Ô�þCÇ	¬�µ	Ë�3�á�î�
	¬ �Ä�6	¹A±AÈ�È6Ý�†�‘
�z#�G£�õ�ã�Ô õ	¾6Ñ#�G£�Ô�þ6Ý�† �Ä	¾?UT0ON/T1ON/T2ON�!	œ>•5B�! �È�í�'�é6î TMR0/TMR1/TMR2
�y��CÇ	¬6Ý�† �È#�G£
<�ó�î�a õ�;> �ß	• �Ä�ü6Ý�†�‘�z#�G£�õ�ã�� �È�n�Ê /Au�D�<�J�á�î�
�BF�Ee+	�G�9Au
�D�È�J�
�B,X�Û�š���µ	Ë,XCÇ	¬"“ �Ä�Ô�º	¥*óAu�D�<$v�Î �ÈAu�D�<�î�¢�n�Ê /Au�D�<�tEQ�˜�,�<G¡�„>™�9 �È
	à�ÊE¬�î	¥�Î���•AË"� �ÈE­�þ�™�‰
`�êF¼�_�ÊAu�D�õ�ã
`�n�Ê�<�õ�ã�Ô�� �Ä 

?U
��|Au�DE¤�0 �È	¾?U�Ú�n�Ê�<
��| ON �!�Ä T0ON/T1ON/T2ON�×TMR0C/TMR1C/TMR2C,X1� 4 �!�Å
>•5B�ä�� 1�Ä�ü6Ý�‘#�G£�õ�ã�� T0ON/T1ON/T2ON�ü#�G£
<�ó4§�3	â7¾�|>•#ÙL8 �Ä���ü	º�ê�ø�þ�õ�ã�� �È
T0ON/T1ON/T2ON	¾6Ñ+��Û�¸�9�á�! �Ä�n�Ê /Au�D�<,X$v�Î��
øGf,X�µ	Ë$d���Ô �Ä�J�è	Ã+� G!5BEÝNM�ÈA’
�n PA3 *ü�0�� PFDEg�Î �Ä	Ã4ê/ß�ÚNe�<�Å�Ä �}7p	¾�Ý�Ô�þ PFD �µ	Ë �ÄPFD0�ê PFD1�Å�¤�o4­ PA3�Ä�á1u
�Ø�b�)/¡�õ�ã �È8¹�m 0 �� ET0I/ET1I/ET2I �!	G	Ã/U!6,Ì�h,X���•�á�u �Ä�' PFD �s6Ñ>•EÝ�Ê�È�;> �� CLR 
[PA].3”�Û�¸�9��AŒ PFDEg�Î
`�;> �� SET [PA].3”�Û�¸�9/U!6 PFDEg�Î �Ä 
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�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 0 
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�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 1 

 

T 2 E

T 2 M 1
T 2 M 0

T M R 2

T 2 M 1
T 2 M 0
T 2 O N

P u l s e  W i d t h
M e a s u r e m e n t
M o d e  C o n t r o l

S y s t e m  C l o c k / 4

1 6 - B i t
P r e l o a d  R e g i s t e r

D a t a  B u s

R e l o a d

O v e r f l o w  t o  I n t e r r u p t

L o w  B y t e
B u f f e r

H i g h  B y t eL o w  B y t e

1 6 - B i t  T i m e r / E v e n t  C o u n t e r  

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 2 
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PFD �ÊJs�9$dEÝ�½�ÊJs�9$dEÝ�½�ÊJs�9$dEÝ�½�ÊJs�9$dEÝ�½ 
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�!�!�!�!  	á/Ä	á/Ä	á/Ä	á/Ä  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0~2 �ü  �þ�n�� �ÈAÏ	ª�Ê�� �� 0��  

3 T0E 

�n���n�Ê /Au�D�< TMR0 �0*ü"“ �Ö 
�êF¼�_�ÊAu�D�<�õ�ã (T0M1�ÈT0M0)=(0�È1) 
1�Ö�ßL!"“Au�D  
0�Ö�Þ	�"“Au�D  
6Ý�†�‘�z#�G£�õ�ã (T0M1�ÈT0M0)=(1�È1) 
1�Ö�Þ	�"“�Ô�ŸAu�D �È�ßL!"“�0!6Au�D  
0�Ö�ßL!"“�Ô�ŸAu�D �È�Þ	�"“�0!6Au�D  

4 T0ON ��AŒ//U!6�n�Ê�<Au�D �Ä0=/U!6 �È1=��AŒ�Å 

5    T0S 
2 EÝ1 �îEîF'EÝ�½ �È�{�
�n�Ê /Au�D�<,X�ÊJs�9$d  
(0=RTCEg�Î ,1=2Ï4³�ÊJs�ê��2Ï4³�ÊJs 4 �ÚNe) 

6 
7 

T0M0 
T0M1 

�n���¹�0�õ�ã �ÄT0M1�ÈT0M0�Å 
01=Au�D�<�õ�ã �Ä�êF¼�ÊJs�Å 
10=�n�Ê�<�õ�ã �Ä2Ï4³�ÊJs �Å 
11=6Ý�†�‘�z#�G£�õ�ã �Ä�êF¼�ÊJs�Å 
00=�þ�n��  

TMR0C(0EH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

 

�!�!�!�!  	á/Ä	á/Ä	á/Ä	á/Ä  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 
0~2 �ü  �þ�n�� �ÈAÏ	ª�Ê�� �� 0��  

3 T1E 

�n���n�Ê /Au�D�< TMR1 �0*ü"“ �Ö 
�êF¼�_�ÊAu�D�<�õ�ã (T1M1�ÈT1M0)=(0�È1) 
1�Ö�ßL!"“Au�D  
0�Ö�Þ	�"“ Au�D 
6Ý�†�‘�z#�G£�õ�ã (T1M1�ÈT1M0)=(1�È1) 
1�Ö�Þ	�"“�Ô�ŸAu�D �È�ßL!"“�0!6Au�D  
0�Ö�ßL!"“�Ô�ŸAu�D �È�Þ	�"“�0!6Au�D  

4 T1ON ��AŒ//U!6�n�Ê�<Au�D �Ä0=/U!6 �È1=��AŒ�Å 

5    T1S 
2 EÝ1 �îEîF'EÝ�½ �È�{�
�n�Ê /Au�D�<,X�ÊJs�9$d  
(0=G!5BEÝNM�ÊJs,1=2Ï4³�ÊJs 4 �ÚNe) 

6 
7 

T1M0 
T1M1 

�n���¡�0�•�ã �ÄT1M1�ÈT1M0�Å 
01=Au�D�<�õ�ã �Ä�êF¼�ÊJs�Å 
10=�n�Ê�<�õ�ã �Ä�YF¼�ÊJs�Å 
11=6Ý�†�‘�z#�G£�õ�ã �Ä�êF¼�ÊJs�Å 
00=�þ�n��  

TMR1C(11H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�ü�n�Ê /Au�D�<���GKÁ,X(Š�Õ�ß �È�m�D�B���n�Ê /Au�D�<,XNX5B�˜�,�<���� �È	à�Ê�3�î�Ú�D�B>™�9�n�Ê /
Au�D�<�� �Ä����8¹�n�Ê /Au�D�<�Î�b�¹�0(Š�Õ �È�m���n�Ê /Au�D�<,X�D�B	¾�î>•�±+-�ü�n�Ê /Au�D�<,XNX5B�˜
�,�<�� �È,È���n�Ê /Au�D�<	¥*óAu�D$v�Î�!�î�Ú�D�B�¢NX5B�˜�,�<�tEQ���n�Ê /Au�D�<�˜�,�<�� �Ä 

�V�p?UAÏ	ª�n�Ê /Au�D�<�D�B�ÄAÏ TMR0/TMR1/TMR2�Å�È Au�D�î>•�0!6 �ÄAu�D�0!6�î�Ð7ÈAu�DJíAÃ �È
���¹/ß�c
,�™NO"¼�ã��E­�Ô&• �Ä 

��&œ�ÎA‚Oj��>™EQ�Ô�þ�Û�n,X���� TMR0/TMR1/TMR2�˜�,�< �È'
	â
��|�n�Ê /Au�D�<�0!7��,XE¤�0 �Ä
�´�� TMR0/TMR1/TMR2,X�ñ�Ÿ�����á.B�n,X �Ä 

HH�b�n�Ê/Au�D�<,XG!5B�È�ü�Ï�)?U�S*ü�n�Ê /Au�D�<,X�Ê�í �È���ZFS�!�á	ÃNX�m,X4§�p �È*ü��FÑ�™NO(M�ÿ

"¼�ã�È1��Ô õ�Ô
�'
	â�GKÁ�n�Ê /Au�D�<�Ä�üE­�¹	â�n�Ê /Au�D�<�Ô�Ÿ!7���¹�0 �Ä�ßM64­�Î�Ô�þ�_�$ �È*ü�Ô

�þ 8 �!,X�n�Ê�<
`�Ô�þ 16 �!,X�n�Ê�<	´�t�ä�Ô�þ 24 �!,X�n�Ê�< �Ä
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�!�!�!�!  	á/Ä	á/Ä	á/Ä	á/Ä  �s6Ñ�s6Ñ�s6Ñ�s6Ñ 
0~2 �ü  �þ�n�� �ÈAÏ	ª�Ê�� �� 0��  

3 T2E 

�n���n�Ê /Au�D�< TMR2 �0*ü"“ �Ö 
�êF¼�_�ÊAu�D�<�õ�ã (T2M1�ÈT2M0)=(0�È1) 
1�Ö�ßL!"“Au�D  
0�Ö�Þ	�"“Au�D  
6Ý�†�‘�z#�G£�õ�ã (T2M1�ÈT2M0)=(1�È1) 
1�Ö�Þ	�"“�Ô�ŸAu�D �È�ßL!"“�0!6Au�D  
0�Ö�ßL!"“�Ô�ŸAu�D �È�Þ	�"“�0!6Au�D  

4 T2ON ��AŒ//U!6�n�Ê�<Au�D �Ä0=/U!6 �È1=��AŒ�Å 

5    �ü  �þ�n�� �ÈAÏ	ª�Ê�� �� 0��  

6 
7 

T2M0 
T2M1 

�n���¡�0�•�ã �ÄT2M1�ÈT2M0�Å 
01=Au�D�<�õ�ã �Ä�êF¼�ÊJs�Å 
10=�n�Ê�<�õ�ã �Ä�YF¼�ÊJs�Å 
11=6Ý�†�‘�z#�G£�õ�ã �Ä�êF¼�ÊJs�Å 
00=�þ�n��  

TMR2C(22H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
 

START: 

  mov  a, 09h    ;5B�! ET0I 
` ETI 

  mov  intc0, a    ;�9�Ô���n�Ê /Au�D�< 0 ���•
`�����•  

  mov  a, 01h    ;5B�! ET1I 

  mov  intc1, a    ;�9�Ô���n�Ê /Au�D�< 1 ���•  

  mov  a, 80h    ;A’�n�n�Ê /Au�D�< 1 �¹�0�üAu�Ê�õ�ã  

  mov  tmr1c, a    ;�J�èEÝ�½�}7p�ÊJs���ÊJs�9$d  

  mov  a, 0a0h    ;A’�n�n�Ê /Au�D�< 0 �¹�0�üAu�Ê�õ�ã  

  mov  tmr0c, a    ;�J�èEÝ�½2Ï4³�ÊJs 4 �ÚNe���ÊJs$d  

  set  tmr1c.4    ;1��Ô õ�Ô
��n�Ê /Au�D�< 1 

  clr  tmr1c.4    ;1��Ô õ�GKÁ�n�Ê /Au�D�< 1 

  mov  a, 00h    ;�� TMR0/TMR1 C��ñ��  

  mov  tmr0, a 

  mov  a, 00h 

  mov  tmr1l, a 

  mov  tmr1h, a 

  set  tmr0c.4    ;!7���¹�0  

  set  tmr1c.4 

END 
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Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

2Ï4³�Ù	ÿ�ø�þ 8 �!,X	 	åEg�9 /Eg�Î0Ã	· PA 
` PC�È�Ô�þ 8 �!,XEg�90Ã	· PB 
`�Ô�þ 7 �!Eg�Î0Ã	· PD�Ä
PA�ÃPB�ÃPC
` PD�È�J�Ú�ÿ�Í�h RAM ,X[12H]�Ã[14H]�Ã[16H]
` [18H]�Ä+�G!5BEÝNM.B�n �ÈPA0~PA3	Ã�¹
>•A’5B�ä CMOSEg�Î �È�ê�ú�ê�á�ú�Þ�•+	L�,X NMOS Eg�9/Eg�Î �ÄPA4~PA7�����ú�Þ�•+	L�
`�0�� NMOS
Eg�9/Eg�Î �Ä�V�pEÝ�½�� NMOSEg�9�ÈPA ,X!£�Ô�!�úFÑ�Ý
øGf�s6Ñ �ÄPB 	¾6Ñ�0��Eg�90Ã	· �ÄPC	Ã�¹>•G!
5B�ä CMOSEg�Î �È�ê�ú�ê�á�ú�Þ�•+	L�,X NMOS Eg�9/Eg�Î �ÄPD 	¾6Ñ�0�� CMOSEg�Î0Ã	·�S*ü �ÄPA�ÈPB

` PC�0��Eg�90Ã	·�Ê �È�á�K�ÝJÕ�,�s6Ñ �È	GEg�9�D�B�™NO�üMOV A�È[m] (m=12H,14H�ê 16H) �Û�¸,X
T2 �Þ	�"“>•�š�Û�Q �Ä�Í PA�ÃPC
` PDEg�Î0Ã	· 5à?Ô�È���Ý,X�D�B>•JÕ�,�J�±�Õ�á	¬ �È,È��Eg�ÎJÕ�,�<>•
�
�m �Ä 

VD D

M
U
X

W a k e - u p  O p t i o n

P A 0 / B Z
P A 1 / B Z
P A 2
P A 3 / P F D

S y s t e m  W a k e - u p

R e a d  D a t a

D Q

C K

D a t a  B i t

D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

P F D  ( P A 3  o n l y )
B Z  ( P A 1  o n l y )
B Z  ( P A 0  o n l y )

Q

P F D  o r  B Z  O p t i o n

W e a k
P u l l - u p

C M O S / N M O S
O p t i o n

P u l l - H i g h
O p t i o n

 
PA0~PA3Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

 

R e a d  D a t a

D Q

C K

D a t a  B i t

D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

P A 4 ~ P A 7

Q

W e a k
P u l l - u p

VD D

W a k e - u p  O p t i o nS y s t e m  W a k e - u p
 

PA4~PA7Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  
 

D a t a  B u s

R e a d  D a t a

W e a k
P u l l - u p

P B 0 ~ P B 7

VD D

 
PB Eg�90Ã	·Eg�90Ã	·Eg�90Ã	·Eg�90Ã	·  

 
VD D

P u l l - H i g h
O p t i o n

P C 0 / T X

R e a d  D a t a

D Q

C K

D a t a  B i t
D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

Q

W e a k
P u l l - u p

S

M
U
X

F o r m  U A R T  T X

U A R T E N  &  T X E N

C M O S / N M O S
O p t i o n

 
PC0/TX Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  
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VD D

P u l l - H i g h
O p t i o n

P C 1 / R X

R e a d  D a t a

D Q

C K

D a t a  B i t
D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

Q

W e a k
P u l l - u p

S

T o  U A R T  R X

U A R T E N  &  R X E N

C M O S / N M O S
O p t i o n

 
PC1/RX Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

 
 
 

VD D

P u l l - H i g h
O p t i o n

P C 2 ~ P C 7

R e a d  D a t a

D Q

C K

D a t a  B i t
D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

Q

W e a k
P u l l - u p

S

C M O S / N M O S
O p t i o n

 
PC2~PC7Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

 
 
 
 

VD D

P D 0 / S E G 4 0
P D 1 / S E G 4 1
P D 2 / S E G 4 2
P D 3 / S E G 4 3
P D 4 / S E G 4 4
P D 5 / S E G 4 5
P D 6 / S E G 4 6

R e a d  D a t a

D Q

C K

D a t a  B i t
D a t a  B u s

W r i t e  D a t a

C h i p  R e s e t

Q

S

 
PD Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  
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�' PA 
` PC,X4§�X��$ã�U�ÔCÃ NMOS
_�Ê �È�™NO?U"¼�ã�Ö�¢�é6îAÏ�D�B�! �È�hA¹���m �� 1����,Ì�G�!
�9/U!6 NMOS �<�Ê �Ä�¶Oj���;> �� SET[m].i”�Äi=0~7 �™�Í PA 5à?Ô�Å�9/U!6,Ì�G�!,X NMOS�<�Ê �È'
	â �� MOV 
A�È[m]���99‹�k0��n,X�D�B �Ä 

�¤�o�Û�¸��Eg�9�D�B'
	âE¯> Eg�Î�¡�0 �Ä�_�V �ÈSET [m].i �ÈCLR [m].i�ÈCPL [m]
` CPLA [m]�Û�¸ �È
AÏ	ª�H�þEg�9	·,X(Š�Õ�� CPU�È�;> E­�þ>•�Û�n,X�¡�0 �Ä�!�¡�0 �Å�È'
	â�Ú4§�p�m�²E­�þJÕ�,�<�ê3��t�< �Ä
�' PA �ê PC	·�0��Eg�9Eg�Î	·�Ê �È,Ì�h,X G!5BEÝNM�hA¹A’���ú�ê�á�ú�Þ�•+	L�,X NMOS�Ä�Ô�ºA’�� CMOS
Eg�Î �È���á6Ñ�0��Eg�9Eg�Î	·�S*ü�Z �Ä 

 PA �ê PC	·Eg�9���¢,Ì�h,X PA �ê PC1u6îAÏ	ª,X �Ä�'�0���ú�ê�á�ú�Þ�•+	L�,X NMOS �Ê�È*ü��LÔ?U
�ã�—�Ø)Ú�â���Ý�G,XAÏ -�
 -�m�Û�¸ �Ä�´��AÏ -�
 -�m�Û�¸�î���Ú�H�þ	·(Š�ÕAÏ�9 �ÈE¯> ,Ì�h,X�¡�0 �È'
	â�Ú4§
�p�m�²���D�B�,�|�< �Ä�'E¯> AÏ�¡�0�Ê �ÈT¬Ax,X1u6î(Š�Õ�Ä+��bBóEQ�E
¡�ê�€0N(Š�Õ�{*ó �Å�î>•AÏ�9 �È��
�î�{*óJíAÃ �Ä 

 �Ý�Ý�þ�s6Ñ6î�â PA 	·�á*ü �ÖPA0/ BZ�ÈPA1/
—
BZ
` PA3/PFD�ÄBZ 
`

—
BZ��<ÖS÷PE�|Eg�Î0Ã�ÈPFD��	Ã4ê

/ß�ÚNeEg�Î0Ã�Ä�V�p*ü��LÔ?U�S*ü BZ/
—
BZ�ê PFD �s6Ñ�È,Ì�h,X PA 	·?UA’�� CMOS Eg�Î �Ä<ÖS÷Eg�Î�µ	Ë

+� PA0 
` PA1 �D�B�˜�,�<�{�
 �È�V�ß>< �Ö 

PA1 �D�B�˜�,�<  PA0�D�B�˜�,�<  PA0/PA11u6î(Š�Õ 

0 0 PA0=BZ�ÈPA1=
—
BZ 

1 0 PA0=BZ�ÈPA1=0 
X 1 PA0=0�ÈPA1=0 

   "¼�ã�Ö�� X��></��þ�n��  

 

PFDEg�Î�µ	Ë+� PA3 �D�B�˜�,�<
`�n�Ê /Au�D�<(Š�Õ�{�
 �ÄPFDEg�Î�µ	Ë,XNe)[�3�qC*�n�Ê /Au�D�<$v

�Î
<�ó �ÄPFDEg�ÎNe)[
`�{�
�µ	Ë�V�ß>< �Ö 

�n�Ê /Au�D�< �n�Ê /Au�D�<NX5B�� PA3�D�B�˜�,�<  PA31u6î(Š�Õ PFDEg�ÎNe)[  
�GKÁ X 0 U X 
�GKÁ X 1 0 X 
�'�Ô  N 0 PFD fINT/[2�h (256-N)] 
�'�Ô  N 1 0 X 
"¼�ã�Ö�� X��></��þ�n��  
      �� U��></��þ-¹  

 

8ƒ(��á�!	â �ÈE­�oEg�9	·FÑ�î��P¬+	�G�ê#B0N(Š�Õ �Ä	Ã�¹+� G!5BEÝNM.B�n �Å�Ä �á�ÎA‚G›*ü ��AÏ -�Â�
 -

�m��,X�Û�¸�Ø)Ú IO 0Ã	· �Ä�î�{*óAÏJíAÃ �Å�Ä �S*ü �� MOV���Û�¸	Ã�¹FS�!�ÞEÄJíAÃ �ÄPB 0Ã	·�� 8 �!�ú�Þ�•

+	L�,X�‘�š(M?º	¥Eg�90Ã	· �Ä 

PA ,X!£�þ0Ã	·FÑ�Ý
øGf�s6Ñ �ÄPB0�ÃPB1�ÃPB2�ÃPB3
` PB4�Ú�ÿ�â
————

INT0�Ã
————

INT1�ÃTMR0�ÃTMR1 
`

TMR2 �é6î�E*ü �Ä
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LCD ��/��,�|�<��/��,�|�<��/��,�|�<��/��,�|�<  

2Ï4³�� LCD ��/��¤�o�Ô�þ� �9�ã�D�B�,�|�<	�
³ �ÄE­�þ	�
³�!�b1��Ô!‰�D�B�,�|�< (bank 1),X 40H��
6FH 	)�� �Ä�,�|�<!‰�ÛJ\ BANK POINTER�ÄBP�× RAM ,X 04H 	)�� �Å�� RAM 
` LCD ��/��,�|�<��KÈ�Û
�6,X�Ô�G �Ä�' BP A’5B �� 01���ÈEîE› MP1 KÈ�y�Ï
��m�9 40H~6FH,X�D�B�Ú�î�E
¡ LCD ,X��/� �Ä�' BP>•
#Ù�� 0���È  MP1KÈ�y�Ï
��m�9,X�D�B�ã
G-�A“KÂ�Ô8��ã���Þ,X�D�B�,�|�< �ÄLCD ��/��,�|�<6Ñ>•AÏ�Î
`�m
�9�È����	¾6ÑEîE›KÈ�y�Ï
��õ�ã �È�J�S*ü MP1 �9E¯> �Ä�'�D�B>•�m�9��/��D�B	�
³ �ÈE­�o�D�B7¾�|
�>•
LCD PE�|�<AÏ	ª�9�{*ó,Ì�h,X LCD PE�|�µ	Ë �Ä�^�� 1���ê�� 0���m�9��/��,�|�<,X,Ì�h�! �È	Ã�¹�{�
��/�
�ê�á��/� �Ä�ß�Ò���Z��/��,�|�<
` LCD ��/��õ
+��KÈ,X�ô�Ø�G2Ï �Ä 

4 0 HC O M

0

1

2

3

S E G M E N T

4 1 H 4 2 H 4 3 H 6 D H 6 E H 6 F H B i t

0

1

2

3

0 1 2 3 4 5 4 6 4 7 
��/��,�|�<��/��,�|�<��/��,�|�<��/��,�|�<  

LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î  

LCD PE�|�<,XEg�Î�D,Â	Ã�¹+� G!5BEÝNM.B�n�� 48�h 2 �ê 48�h 3 �ê 47�h 4�Ä	G 1/2 �ê 1/3�ê 1/4 	40N!¨ �Å�Ä 
LCD PE�|�<�#	_�{*ó�•�ã	Ã�¹�Ú�� �� R��
_�ê �� C��
_�È�V�pEÝ�� �� R��
_�È�áLÔ?U�ê�y+	�•�< �×�V�p��
�� C��
_�ÈLÔ?U�ü C1 
` C2 ��KÈ�ê�y�Ô�þ+	�•�< �Ä�V�pEÝ�½�� 1/2 bias�È�í�é6î V2 ��
�LÔ?U�y�Ô�þ+	�• �×
�V�pEÝ�½�� 1/3 bias,XA±�È�íLÔ?U�ø�þ+	�•��
��Ú�ÿ
��y���é6î V1�ÃV2�Ä�ÎA‚EÝ*ü 0.1�­ F +	�• �Ä 

C O M 0  

C O M 1  

C O M 2  

C O M 3  

L C D  s e g m e n t s  O N
C O M 2  s i d e  l i g h t e d

V A  

V B

V C

V S S

V S S

V S S

V S S

V S S

V A  

V B

V C

V A  

V B

V C

V A  

V B

V C

V A  

V B

V C

N o t e :  1 / 4  d u t y ,  1 / 3  b i a s ,  C  t y p e :  " V A "  3 / 2  V L C D ,  " VB "  V L C D ,  " V C "  1 / 2  V L C D

1 / 4  d u t y ,  1 / 3  b i a s ,  R  t y p e :  " V A "  V L C D ,  " V B "  2 / 3  V L CD ,  " V C "  1 / 3  V L C D 

LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î
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N o r m a l  o p e r a t i o n  m o d e  

D u r i n g  a  r e s e t  p u l s e

C O M 0 , C O M 1 , C O M 2  
V A
V B  
V S S  

V S S  
A l l   L C D  d r i v e r  o u t p u t s  

C O M 0  

C O M 1  

C O M 2*  

H A L T  M o d e  

C O M 0 , C O M 1 , C O M 2 *  

A l l   L C D  d r i v e r  o u t p u t s  

* * *

V A
V B  

V A
V B  
V S S  

V S S  

V A
V B  

V A
V B  
V S S  

V S S  

V A
V B  

V A
V B  
V S S  

V S S  

V A
V B  

V A
V B  
V S S  

V S S  

V A
V B  

V S S  

V A
V B  

V S S  

V A
V B  

V S S  

V A
V B  

V S S  

V A
V B  

V S S  

V A
V B  

L C D  s e g m e n t s  O N
C O M 0 , 1 , 2  s i d e s  a r e  u n l i g h t e d

O n l y  L C D  s e g m e n t s  O N  
C O M 0  s i d e  a r e  l i g h t e d

O n l y  L C D  s e g m e n t s  O N   
C O M 1  s i d e  a r e  l i g h t e d

O n l y  L C D  s e g m e n t s  O N  
C O M 2   s i d e  a r e  l i g h t e d

L C D  s e g m e n t s  O N  
C O M 0 , 1  s i d e s  a r e  l i g h t e d

L C D  s e g m e n t s  O N
C O M 0 , 2  s i d e s a r e  l i g h t e d

L C D  s e g m e n t s  O N
C O M 1 , 2  s i d e s  a r e  l i g h t e d

L C D  s e g m e n t s  O N
C O M 0 , 1 , 2  s i d e s  a r e  l i g h t e d

N o t e :"*"  O m i t   t h e  C O M 2  s i g n a l ,  i f  t h e  1 / 2  d u t y  L C D  i s  u s ed .
V A = V L C D ,  V B = 1 / 2  V L C D  

LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î �Ä�Ä�Ä�Ä1/3 duty�È�È�È�È1/2 bias�È�È�È�ÈR/C 
_
_
_
_�Å�Å�Å�Å 

 LCD LÔ?U�Ô�þ�ÊJs$d�±A•�¡�0,X!7��E¯> �È�W+�Eî*ü�s6ÑNX�ÚNe�<�¤�o�È�J�ÚNe2Ï�D+� G!5BEÝNM�{�
 �Ä

LCD �ÊJsNe)[�™NOEÝ�½�yE¥4kHz,XNe)[ �ÈLCD �ÊJsNe)[EÝNM�V�ß><��/� �Ö 

LCD �ÊJs$d�ÊJs$d�ÊJs$d�ÊJs$d NX�ÚNe2Ï�DNX�ÚNe2Ï�DNX�ÚNe2Ï�DNX�ÚNe2Ï�D 

	à,ßK¼(«�ÊJs$d fs fs/22 ~ fs/28 

LCD SegmentEg�Î
`F�EeEg�ÎEg�Î
`F�EeEg�ÎEg�Î
`F�EeEg�ÎEg�Î
`F�EeEg�Î  

SEG40�� SEG46	Ã+��}7pEÝ�½�� LCD SegmentEg�Î�ê PD Eg�Î �Ä8¹EÝ�½�� LCD SegmentEg�Î �ÈVMAX

�é6îE²�y�Ú	ª�‡�b LCD �#	_
` VLCD +		_ �Ä8¹EÝ�½�� PD Eg�Î VMAX �™NOE²�y7ÇVDD�Ä 
 

LCD �#	_�•�ã�#	_�•�ã�#	_�•�ã�#	_�•�ã  R 
_�#	_
_�#	_
_�#	_
_�#	_  C 
_�#	_
_�#	_
_�#	_
_�#	_  
LCD �#	_2O
_  1/2bias 1/3bias 1/2bias 1/3bias 

VMAX  
�V�p VDD>VLCD�È�í VMAX �y��

VDD�È	¡�� VMAX �y�� VLCD 
�V�p VDD>

2
3

VLCD�È�í VMAX

�y�� VDD�È	¡�� VMAX �y�� V1 
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�"+		_�á�!�"+		_�á�!�"+		_�á�!�"+		_�á�! /�”#��s6Ñ�”#��s6Ñ�”#��s6Ñ�”#��s6Ñ  

2Ï4³�K�Ý�"+		_�”#� (LVD)
`�"+		_�á�! (LVR)�s6Ñ�ÈE­�ø�þ�s6Ñ	Ã�¹+� G!5BEÝNMEÝ�½��	ú�'�Ô �ÄLVD
	Ã�¹+� G!5BEÝNM�'�Ô�ê�GKÁ �Ä�V�pEÝ�½�'�Ô LVD�Ä�"+		_�”#� �Å�È *ü��	Ã�¹EîE› RTCC.3 �9�'�Ô�"+		_�”
#��ÈEîE› RTCC.5�9AÏ	ª�"+		_�”#�,X(Š�Õ �Ä	ú�í �È�"+		_�”#��´�� �Ä 

LVR �â�êF¼�á�!�µ	Ë�Ý,Ì	à,X�s6Ñ �ÈFÑ�î�S8ƒ(��á�! �Ä�ü HALT (Š�Õ�ß�ÈLVR ��"u�Ý�0*ü,X �Ä 

RTCC�˜�,�<,X�n���V�ß>< �Ö 

�!���!���!���!��  �Û	Ë�Û	Ë�Û	Ë�Û	Ë AÏAÏAÏAÏ/�m�m�m�m �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0~2 RT0~RT2 AÏ/�m 
EîE›�{�
 8EÝ1�îCÃ�<Eg�9�9EÝ�½�r�ÊJsNX
5B�˜�,�<,X�ÚNeEg�Î!¨�_  

3 LVDC AÏ/�m �"+		_�”#��'�Ô /�GKÁ�Ä1/0�Å 
4 QOSC AÏ/�m 32768Hz�J���¿EóCK��   0/1�Ö�¿Eó/�6Eó 
5 LVDO AÏ �"+		_�”#�Eg�Î �Ä1/0�Å�È 1�Ö�”#����"+		_  

6~7 �ü  �ü  �þ�n�� �ÈAÏ�Î�� 0 

RTCC(09H) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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R e c e i v e r   S h i f t   R e g i s t e r
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C L K C L K

B u f f e r

M C U  D a t a  B u s
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1 :  n o  t r a n s m i s s i o n  i n  p r o g r e s s
0 :  t r a n s m i s s i o n  i n  p r o g r e s s
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O v e r r u n  e r r o r
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,ßK¼(«EÝNM,ßK¼(«EÝNM,ßK¼(«EÝNM,ßK¼(«EÝNM 
WDT �s6Ñ�Ö�'�Ô�ê�GKÁ  
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LVD/LVR EÝNMEÝNMEÝNMEÝNM 
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�J�'�ê�E���<�J�'�ê�E���<�J�'�ê�E���<�J�'�ê�E���<  C1�Ã�Ã�Ã�ÃC2 R1 

4MHz �J�'  0pF 12kW 

4MHz �E���<  10pF 12kW 

3.58MHz�J�'  0pF 12kW 

3.58MHz�E���<  25pF 12kW 

2MHz �J�'
`�E���<  25pF 12kW 

1MHz �J�'  35pF 14kW 

480kHz�E���<  100pF 14kW 

455kHz�E���<  200pF 12kW 

429kHz�E���<  200pF 12kW 

400kHz�E���<  300pF 12kW 

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�ã�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  
 



 HT49RU80/HT49CU80 

REV.1.20   2009-12-16 47 

�Û�¸Lš�,?U�Û�¸Lš�,?U�Û�¸Lš�,?U�Û�¸Lš�,?U  

�}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(1) 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(1) 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(1) Z,C,AC,OV 
SBC  A,[m] ACC �â�D�B�,�|�< �ÃE¯�!�Û�«,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(1) 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(1) C 

F�EeF�EeF�EeF�EeE¤1kE¤1kE¤1kE¤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(1) Z 
ORM A,[m] ACC �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9�D�B�,�|�<  1(1) Z 
XORM A,[m] ACC �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9�D�B�,�|�<  1(1) 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(1) 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(1) Z 
DECA  [m] Eæ�£�D�B�,�|�< �È4§�p���9 ACC 1 Z 
DEC    [m] Eæ�£�D�B�,�|�< �È4§�p���9�D�B�,�|�<  1(1) Z 
/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(1) �´  
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(1) 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(1) �´  
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(1) 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(1) �´  
MOV A,x �Ú0Ÿ	G�DEÕ7ÇACC 1 �´  
�!E¤1k�!E¤1k�!E¤1k�!E¤1k  
CLR    [m].i #ÙL8�D�B�,�|�<,X�!  1(1) �´  
SET    [m].i 5B�!�D�B�,�|�< ,X�!  1(1) �´  
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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�«�!  
E@/ÏE@/ÏE@/ÏE@/Ï 
JMP  addr �´�5�ÊCÇE@ 2 �´  
SZ    [m] �V�p�D�B�,�|�<��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(2) �´  
SZA    [m] �D�B�,�|�<EÕ7Ç ACC�È�V�p�Y�•��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(2) �´  
SZ    [m].i �V�p�D�B�,�|�<,X1� i �!��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(2) �´  
SNZ    [m].i �V�p�D�B�,�|�<,X1� i �!�á��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(2) �´  
SIZ    [m] Eæ�r�D�B�,�|�< �È�V�p4§�p��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(3) �´  
SDZ    [m] Eæ�£�D�B�,�|�< �È�V�p4§�p��LÊ �È�íCÇE›�ß�Ô�5�Û�¸  1(3) �´  
SIZA  [m] Eæ�r�D�B�,�|�< �È�Ú4§�p���9 ACC�È�V�p4§�p��LÊ �È�íCÇ

E›�ß�Ô�5�Û�¸  
1(2) �´  

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

1(2) �´  

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(1) �´  
TABRDL  [m] AÏ	ª�Ô	âNI,X ROM �Y�• �È�JEÕ7Ç�D�B�,�|�<
` TBLH 2(1) �´  
�J�W�Û�¸�J�W�Û�¸�J�W�Û�¸�J�W�Û�¸  
NOP 0N�Û�¸  1 �´  
CLR    [m] #ÙL8�D�B�,�|�<  1(1) �´  
SET    [m] 5B�!�D�B�,�|�<  1(1) �´  
CLR  WDT #ÙL8,ßK¼(«�n�Ê�< 1 TO,PDF 
CLR  WDT1 NX#ÙL8,ßK¼(«�n�Ê�< 1 TO(4),PDF(4) 
CLR  WDT2 NX#ÙL8,ßK¼(«�n�Ê�< 1 TO(4),PDF(4) 
SWAP  [m] �x�6�D�B�,�|�<,XP¬�"�+8V �È4§�p���9�D�B�,�|�<  1(1) �´  
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 x�Ö0Ÿ	G�D 

m�Ö�D�B�,�|�<
�
�  

A�Ö3��t�<  

i�Ö1� 0~7�!  

addr�Ö/ß�c�,�|�<
�
�  

���Ö�E
¡�Û�«�!  

�ü�Ö�á�E
¡�Û�«�!  
(1)�Ö�V�p�D�B���tEQ�� PCL �˜�,�< �È�í�Û�¸�;> 
<�ó�î>•�ÊKS�Ô�þ�Û�¸
<�ó (�¯�þ2Ï4³�ÊJs )�Ä 
(2)�Ö�V�p$µC‡CÇC—�5�Ê�È�í�Û�¸�;> 
<�ó�î>•�ÊKS�Ô�þ�Û�¸
<�ó (�¯�þ2Ï4³�ÊJs )�×	ú�í�Û�¸�;> 
<�ó�á�î>•�ÊKS �Ä 
(3)�Ö(1)
` (2) 
(4)�Ö�V�p�;> CLR WDT1�ê CLR WDT2�Û�¸	â �È,ßK¼(«�n�Ê�<>•#ÙL8�È�í�î�E
¡ TO 
` PDF�Û�«�! �×	ú�í�á�î

�E
¡ TO 
` PDF�Û�«�! �Ä  
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ADC A, [m] 3��t�< �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�t �È4§�p���9 3��t�<  

AÈ�â�Ö ���Û�¸�^3��t�< �Ã�D�B�,�|�<���¹	žE¯�!�Û�«,Ì�t �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+[m]+C 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

ADCM A, [m] 3��t�< �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�t �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸�^3��t�< �Ã�D�B�,�|�<���¹	žE¯�!�Û�«,Ì�t �È4§�p�,�����,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC+[m]+C 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

ADD A, [m] 3��t�< �â�D�B�,�|�<,Ì�t �È4§�p���9 3��t�<   

AÈ�â�Ö   ���Û�¸�^3��t�< �Ã�D�B�,�|�<��,Ì�t �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+[m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

ADD A, x  3��t�< �â0Ÿ	G�D,Ì�t �È4§�p���9 3��t�<  

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

E¤1kE›/ß�Ö  ACC� ACC+x 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

ADDM A, [m] 3��t�< �â�D�B�,�|�<,Ì�t �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸�^3��t�< �Ã�D�B�,�|�<��,Ì�t �È4§�p�,�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC+[m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

AND A, [m] 3��t�< �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸�^3��t�<�� �Ã�D�B�,�|�<���.F�Ee�â �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “AND” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  
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AND A, x  3��t�< �â0Ÿ	G�D�. ���â��E¤1k �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸�^3��t�<�� �Ã0Ÿ	G�D�.F�Ee�â �È4§�p�,����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “AND” x 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

ANDM A, [m] 3��t�< �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸�^3��t�<�� �Ã�D�B�,�|�<���.F�Ee�â �È4§�p�,�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “AND” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

CALL addr �$/ß�cA×*ü  

AÈ�â�Ö  ���Û�¸,È�yA×*ü
�
����ü�Ø,X�$/ß�c �È!8�Ê/ß�cAu�D�<�t�Ô �È�Ú!8/ß�cAu�D�<���,��
Ú

�Ü�˜�,�<�� �È�a�Ú�$/ß�c���ü�Ø,X
�
��,����/ß�cAu�D�<�� �Ä 

E¤1kE›/ß�Ö  Stack� Program Counter+1 

    Program Counter �  addr 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

CLR  [m]  #ÙL8�D�B�,�|�<  

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

E¤1kE›/ß�Ö  [m] � 00H 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

CLR  [m] . i �Ú�D�B�,�|�<,X1� i �!#Ù �� 0��  

AÈ�â�Ö   ���Û�¸�Ú�D�B�,�|�<�Y1� i �!��#ÙLÊ �Ä 

E¤1kE›/ß�Ö  [m].i � 0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

CLR WDT #ÙL8,ßK¼(«�n�Ê�< 

AÈ�â�Ö ���Û�¸#ÙL8 WDT Au�D�<(�¢ 0 �Ô�ŸG¡�„Au�D )�È�V�0�Û�«�! (PDF)
`,ßK¼(«$v�Î�Û�«�! (TO)

�3>•#ÙLÊ�Ä 

E¤1kE›/ß�Ö  WDT �  00H 

    PDF&TO �  0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
0 0 �ü  �ü  �ü  �ü  
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CLR WDT1 NX#ÙL8,ßK¼(«�n�Ê�< 

AÈ�â�Ö  �™NO��G!CLR WDT2�ÔCK�S*ü�È�!	Ã#ÙL8 WDT Au�Ê�<(�¢ 0 �Ô�ŸG¡�„Au�D )�Ä�'/ß�c	¾

�;> E›A¹�Û�¸ �È"u�Ý�;> CLR WDT2�Ê�È2Ï4³	¾�î�á�î�Ú�V�0�Û�«�! (PDF)
`Au�D$v�Î

�! (TO)#ÙLÊ�ÈPDF�â TO �±+-	s(Š�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  WDT �  00H* 

    PDF&TO �  0* 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
0* 0* �ü  �ü  �ü  �ü  

 

CLR WDT2 NX#ÙL8,ßK¼(«�n�Ê�< 

AÈ�â�Ö �™NO��G!CLR WDT1�ÔCK�S*ü�È�!	Ã#ÙL8 WDT Au�Ê�<(�¢ 0 �Ô�ŸG¡�„Au�D )�Ä�'/ß�c	¾

�;> E›A¹�Û�¸ �È"u�Ý�;> CLR WDT1�Ê�È2Ï4³	¾�î�á�î�Ú�V�0�Û�«�! (PDF)
`Au�D$v�Î

�! (TO)#ÙLÊ�ÈPDF�â TO �±+-	s(Š�Õ�á	¬ �Ä 

E¤1kE›/ß�Ö  WDT �  00H* 

    PDF&TO �  0* 

�E
¡�Û�« �!  
TO PDF OV  Z AC C 
0* 0* �ü  �ü  �ü  �ü  

 

CPL    [m]  �Í�D�B�,�|�<	ª	¡ �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�|�<�Y�±�,,X�D��	ª	¡ �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

CPLA  [m]  �Í�D�B�,�|�<	ª	¡ �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�|�<�Y�±�,,X��	ª	¡	â �È4§�p�,���ü3��t�<�� �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  
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DAA  [m]  �Ú�t"©E¤1k	â���9 3��t�< ,X��A×�H��	�E¯�
�D �È�J�Ú4§�p���9�D�B�,�|�<  

AÈ�â ���Û�¸�Ú3��t�<P¬�"�¯�!�Ú�ÿA×�H�� BCD -Õ�Ä�V�p�"�¯�!,X���û�b �� 9���ê AC=1�ÈFw

�� BCD A×�H���;> �Í	s���t �� 6���È�J�è�YF¼E¯�!�Û�« AC1=AC �È	G AC "�	¡ �×	ú�í	s
���±�Õ�á	¬ �Ä�V�pP¬�¯�!,X���û�b �� 9���ê C=1�ÈFw�� BCD A×�H���;> �Í	s���t �� 6��

�a�t AC1�È�J�^ C 5B�! �×	ú�í BCD A×�H���;> �Í	s���t AC1�ÈC ,X���±�Õ�á	¬ �Ä4§�p

�,�����D�B�,�|�<�� �È	¾�ÝE¯�!�Û�«�! (C)	«�E
¡ �Ä 

�¡�0  �V�p ACC.3~ACC.0 > 9 �ê AC=1 

                 Fw��  [m].3~[m].0 � (ACC.3~ACC.0 )+6�ÈAC1=AC  
                 	ú�í  [m].3~[m].0 � (ACC.3~ACC.0 )�ÈAC1=0 

                 �J�è  

                 �V�p ACC.7~ACC.4+AC1 > 9 �ê C=1 

                 Fw��  [m].7~[m].4 � (ACC.7~ACC.4 )+6+ AC1�ÈC=1 

                 	ú�í  [m].7~[m].4 � (ACC.7~ACC.4 )+ AC1�ÈC=C 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  ��  

 

DEC  [m]  �D�B�,�|�<,X�Y�•�£ 1�È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸�Ú�D�B�,�|�<�Y,X�D���£�Ô�a���²�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m] �  [m]-1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

DECA  [m]   �D�B�,�|�<,X�Y�•�£ 1�È4§�p���93��t�<  

AÈ�â�Ö   ���Û�¸�Ú�,�|�<�Y,X�D���£�Ô �È�a����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC �  [m]-1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

HALT   E¯�9�V�0�õ�ã  

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

�<#Ù�� 0���È�V�0�Û�«�! (PDF)>•A’�� 1�È WDT Au�D$v�Î�! (TO)>•#Ù�� 0�Ä 

E¤1kE›/ß�Ö   Program Counter �  Program Counter+1 

     PDF �  1 

     TO �  0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
0 1 �ü  �ü  �ü  �ü  
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INC    [m]   �D�B�,�|�<,X�Y�•�t 1�È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸�Ú�D�B�,�|�<�Y,X�D���t�Ô �È4§�p���²�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m] �  [m]+1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

INCA  [m]  �D�B�,�|�<,X�Y�•�t 1�È4§�p���93��t�<  

AÈ�â�Ö   ���Û�¸���Ú�,�|�<�Y,X�D���t�Ô �È4§�p����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC �  [m]+1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

JMP addr �´�5�ÊCÇE@ 

AÈ�â�Ö   ���Û�¸���Ú?UCÇ��,X,Â,X
�,È�y����/ß�cAu�D�<�Y �Ä 

E¤1kE›/ß�Ö  Program Counter �  addr 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

MOV A, [m] �Ú�D�B�,�|�<EÕ7Ç 3��t�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�|�<�Y,X�D��EÕ��3��t �<�Y �Ä 

E¤1kE›/ß�Ö  ACC �  [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

MOV A, x  �Ú0Ÿ	G�DEÕ7Ç3��t�<  

AÈ�â�Ö   ���Û�¸���Ú0Ÿ	G�DEÕ��3��t�<�Y �Ä 

E¤1kE›/ß�Ö  ACC �  x 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

MOV  [m], A �Ú3��t�< EÕ7Ç�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���Ú3��t�<��EÕ���D�B�,�|�<�Y �Ä 

E¤1kE›/ß�Ö  [m] �  ACC 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  
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NOP   0N�Û�¸  

AÈ�â�Ö   ���Û�¸�á�0�Ï�)E¤1k �È5à	¾�Ú/ß�cAu�D�<�t�Ô �Ä 

E¤1kE›/ß�Ö  Program Counter �  Program Counter+1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

OR  A, [m] 3��t�< �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�< �Ã�D�B�,�|�<���.F�Ee�ê �È4§�p����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “OR” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

OR  A, x  3��t�< �â0Ÿ	G�D�. ���ê��E¤1k �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã0Ÿ	G�D�.F�Ee�ê �È4§�p����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “OR” x 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

ORM A, [m] 3��t�< �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã�,�|�<���.F�Ee�ê �È4§�p�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “OR” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

RET   �¢�$/ß�cE¨�²  

AÈ�â�Ö   ���Û�¸���Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<��EÕ�²/ß�cAu�D�< �Ä 

E¤1kE›/ß�Ö  Program Counter �  Stack 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RET A, x  �¢�$/ß�cE¨�² �È�J�Ú0Ÿ	G�D���9 3��t�<  

AÈ�â�Ö   ���Û�¸���Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<��EÕ�²/ß�cAu�D�< �È�J�Ú0Ÿ	G�DEÕ�²3��t�< �Ä 

E¤1kE›/ß�Ö  Program Counter �  Stack 

    ACC �  x 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  
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RETI   �¢���•E¨�²  

AÈ�â�Ö ���Û�¸���Ú
Ú�Ü�˜�,�<��,X/ß�cAu�D�<��EÕ�²/ß�cAu�D�< �È�â RET �á	à,X���W�S*ü�ü

���•/ß�c4§�3E¨�²�Ê �È�WE¬�î�Ú���•�{�
�˜�,�< INTC ,X 0 �! (EMI)���•��AŒ�!5B 1�È��

AŒ���•�á�u �Ä 

E¤1kE›/ß�Ö  Program Counter �  Stack 

    EMI �  1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RL    [m]  �D�B�,�|�<�º/Ï�Ô�! �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�| �<�Y,X�D���º/Ï�Ô�! �È1� 7 �!/Ï��1� 0 �!�È4§�pEÕ�²�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m].0 � [m].7, [m].(i+1) � [m].i �×  (i=0~6) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RLA  [m]  �D�B�,�|�<�º/Ï�Ô�! �È4§�p���9 3��t�<  

AÈ�â�Ö  ���Û�¸���Ú�,�|�<�Y,X�D���º/Ï�Ô�! �È1� 7 �!/Ï��1� 0 �!�È4§�pEÕ��3��t�< �È5à�D�B�,

�|�<�Y,X�D���á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.0 � [m].7, ACC.(i+1) � [m].i�×  (i=0~6) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RLC  [m]  �úE¯�!�Ú�D�B�,�|�<�º/Ï�Ô�! �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö  ���Û�¸���Ú�,�|�<�Y,X�D���âE¯�!�Û�«�º/Ï�Ô�! �È1� 7 �!	ª�·E¯�!�Û�« �ÈE¯�!�Û�«/Ï��

1� 0 �!�È4§�pEÕ�²�D�B�,�|�< �Ä 

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

    [m].0 � C 

    C �  [m].7 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  ��  

 

RLCA  [m]  �úE¯�!�Ú�D�B�,�|�<�º/Ï�Ô�! �È4§�p���9 3��t�<  

AÈ�â�Ö  ���Û�¸���Ú�,�|�<�Y,X�D���âE¯�!�Û�«�º/Ï�Ô�! �È1��×�!	ª�·E¯�!�Û�« �ÈE¯�!�Û�«/Ï��

1� 0 �!�È4§�pEÕ�²3��t�< �Ä 

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

    ACC.0 � C 

    C �  [m].7 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  ��  
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RR    [m]  �D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���Ú�,�|�<�Y,X�D���~)ƒ	Ç/Ï �È1� 0 �!/Ï��1� 7 �!�È4§�pEÕ�²�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m].7 � [m].0,  [m].i � [m].(i+1)�×   (i=0~6) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RRA  [m]  �D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9 3��t�<  

AÈ�â�Ö  ���Û�¸���Ú�D�B�,�|�<�Y,X�D���~)ƒ	Ç/Ï �È1� 0 �!/Ï��1� 7 �!�È4§�pEÕ�²3��t�< �È5à�D

�B�,�|�<�Y,X�D���á	¬ �Ä 

E¤1kE›/ß�Ö  ACC.7 � [m].0, ACC.i � [m].(i+1)�×  (i=0~6) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

RRC  [m]  �úE¯�!�Ú�D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9�D�B �,�|�<  

AÈ�â�Ö  ���Û�¸���Ú�,�|�<�Y,X�D���tE¯�!�Û�«�~)ƒ	Ç/Ï �È1� 0 �!	ª�·E¯�!�Û�« �ÈE¯�!�Û�«/Ï��

1� 7 �!�È4§�pEÕ�²�,�|�< �Ä 

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

    [m]. 7 � C 

    C �  [m].0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  ��  

 

RRCA  [m]  �úE¯�!�Ú�D�B�,�|�<	Ç/Ï�Ô�! �È4§�p���9 3��t�<  

AÈ�â�Ö  ���Û�¸���Ú�D�B�,�|�<�Y,X�D���tE¯�!�Û�«�~)ƒ	Ç/Ï �È1� 0 �!	ª�·E¯�!�Û�« �ÈE¯�!�Û�«

/Ï��1� 7 �!�È4§�pEÕ�²3��t�< �È�D�B�,�|�< �Y,X�D���á	¬ �Ä 

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

    ACC.7 � C 

    C �  [m].0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  ��  

 

SBC  A,[m] 3��t�< �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�£ �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�<���£	•�D�B�,�|�<���¹	žE¯�!�Û�«,X	ª	¡ �È4§�p����3��t�< �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  
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SBCM A,[m] 3��t�< �â�D�B�,�|�< �ÃE¯�!�Û�«,Ì�£ �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���^3��t�<���£	•�D�B�,�|�<���¹	žE¯�!�Û�«	ª	¡ �È4§�p�����D�B�,�|�< �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

SDZ    [m]  �D�B�,�|�<�£ 1�È�V�p4§�p�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö ���Û�¸���^�D�B�,�|�<�Y,X�D���£ 1�È�ø�•��	ú�� 0�È8¹�� 0 �íCÇE›�ß�Ô�5�Û�¸ �È	G�V

�p4§�p��LÊ �È���×�ü,Â�!�Û�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹	ª

�k!7.B,X�Û�¸ (�`�þ�Û�¸
<�ó )�Ä	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

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

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SDZA  [m]  �D�B�,�|�<�£ 1�È�Ú4§�p���9 3��t�< �È�V�p4§�p�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö  ���Û�¸���^�D�B�,�|�<�Y,X�D���£ 1�È�ø�•��	ú�� 0�È�� 0 �íCÇE›�ß�Ô> �Û�¸�J�Ú�£�`

	â�D�B�,�|�<�Y,X�D��EÕ��3��t�< ,5à�D�B�,�| �<�Y,X���á	¬ �È	G8¹4§�p�� 0�È���×�ü,Â

�!�Û�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹	ª�k!7.B,X�Û�¸ (�`�þ�Û�¸


<�ó )�Ä	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

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

                ACC � ([m]-1) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SET    [m]  5B�!�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���^�,�|�<�Y,X�D��!£�þ�!5B�� 1�Ä 

E¤1kE›/ß�Ö   [m] �  FFH 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SET    [m]. i �Ú�D�B�,�|�<,X1� i �!5B �� 1��  

AÈ�â�Ö   ���Û�¸���^�,�|�<�Y,X�D��,X1� i �!5B�� 1�Ä 

E¤1kE›/ß�Ö   [m].i � 1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  
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SIZ    [m]  �D�B�,�|�<�t 1�È�V�p4§�p�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö  ���Û�¸���^�D�B�,�|�<�Y,X�D���t 1�È�ø�•��	ú�� 0�Ä8¹�� 0�ÈCÇE›�ß�Ô�5�Û�¸ �È	G���×

�ü,Â�!�Û�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹	ª�k!7.B ,X�Û�¸ (�`�þ

�Û�¸
<�ó )�Ä	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

E¤1kE›/ß�Ö   �V�p  ([m]+1=0)�ÈCÇE›�ß�Ô> �Û�¸ �× [m] � [m]+1 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SIZA   �D�B�,�|�<�t 1�È�Ú4§�p���9 3��t�< �È�V�p4§�p�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö ���Û�¸���^�D�B�,�|�<�Y,X�D���t 1�È�ø�•��	ú�� 0�È8¹�� 0 CÇE›�ß�Ô�5�Û�¸ �È	G���×

�ü,Â�!�Û�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹	ª�k!7.B,X�Û�¸ (�`

�þ�Û�¸
<�ó )�È�J�Ú�t�`	â�,�|�<�Y,X�D��EÕ��3��t�< �È5à�D�B�,�|�<,X���±�Õ�á	¬ �Ä

	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

E¤1kE›/ß�Ö   �V�p [m]+1=0�ÈCÇE›�ß�Ô> �Û�¸ �× ACC � ([m]+1) 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SNZ    [m]. i �V�p�D�B�,�|�<,X1� i �!�á�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö  ���Û�¸���ø�•�D�B�,�|�<�Y,X�D��,X1� i �!�È8¹�á�� 0�È�í/ß�cAu�D�<�a�t 1�ÈCÇE›�ß�Ô

> �Û�¸ �È���×�ü,Â�!�Û�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹	ª�k!7

.B,X�Û�¸ (�`�þ�Û�¸
<�ó )�Ä	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

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

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SUB  A, [m] 3��t�< �â�D�B�,�|�<,Ì�£ �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã�D�B�,�|�<��,Ì�£ �È4§�p����3��t�< �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

SUB  A, x  3��t�< �â0Ÿ	G�D,Ì�£ �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã0Ÿ	G�D,Ì�£ �È4§�p����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC+x +1 
�E
¡�Û�«�!  

TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  
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SUBM A, [m] 3��t�< �â�D�B�,�|�<,Ì�£ �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã�,�|�<��,Ì�£ �È4§�p�����,�|�< �Ä 

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

TO PDF OV  Z AC C 
�ü  �ü  ��  ��  ��  ��  

 

SWAP  [m]  �x�6�D�B�,�|�<,XP¬�"�+8V �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�|�<,X�"�¯�!
`P¬�¯�!�f�6 �È�a�Ú4§�pEÕ�²�D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m].7~[m].4« [m].3~[m].0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SWAPA  [m]  �x�6�D�B�,�|�<,XP¬�"�+8V �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���Ú�D�B�,�|�<,X�"�¯�!
`P¬�¯�!�f�6 �È�a�Ú4§�pEÕ�²3��t�< �Ä 

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

ACC.7~ACC.4�  [m].3~[m].0 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SZ    [m]  �V�p�D�B�,�|�<�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö  ���Û�¸���ø�•�D�B�,�|�<�Y,X�D����	ú�� 0�È�� 0 �íCÇE›�ß�Ô> �Û�¸ �È	G���×�ü,Â�!�Û

�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹�k!7.B,X�Û�¸ (�`�þ�Û�¸
<�ó )�Ä

	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

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

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

SZA    [m]  �D�B�,�|�<EÕ7Ç 3��t�< �È�V�p�Y�•�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  

AÈ�â�Ö  ���Û�¸���ø�•�,�|�<�Y,X�D����	ú�� 0�È8¹�� 0 �íCÇE›�ß�Ô> �Û�¸ �È	G���×�ü,Â�!�Û�¸

�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹�k!7.B,X�Û�¸ (�`�þ�Û�¸
<�ó )�Ä

�J�^�,�|�<�Y��EÕ��3��t�< �È5à�,�|�<,X���±�Õ�á	¬ �Ä	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<

�ó )�Ä 

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

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  
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SZ    [m]. i �V�p�D�B�,�|�<,X1� i �!�� �� 0���È�íCÇE›�ß�Ô�5�Û�¸  
AÈ�â�Ö  ���Û�¸���ø�•�,�|�<�Y1� i �!����	ú�� 0�È8¹�� 0 �íCÇE›�ß�Ô> �Û�¸ �È	G���×�ü,Â�!�Û

�¸�;> �óKÈ��	ª�k,X�ß�Ô�5�Û�¸ �È�J�¦�9�Ô�þ0N
<�ó*ü�¹�k!7.B,X�Û�¸ (�`�þ�Û�¸
<�ó )�Ä
	ú�í�;> �ß�Ô�5�Û�¸ (�Ô�þ�Û�¸
<�ó )�Ä 

E¤1kE›/ß�Ö   �V�p   [m].i = 0�ÈCÇE›�ß�Ô> �Û�¸ �Ä 
�E
¡�Û�«�!  

TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 
TABRDC [m]  AÏ	ª ROM �'�!NI,X�Y�• �È�JEÕ7Ç�D�B�,�|�<
` TBLH 
AÈ�â�Ö  ���Û�¸���Ú><���ÛJ\�Û	å/ß�c�˜�,�<�'�!NI �È�Ú�"�+8VEÕ���,�|�< �ÈP¬�+8V,È�yEÕ��

TBLH �˜�,�<�Y �Ä 
E¤1kE›/ß�Ö   [m]  � /ß�c�,�|�<�" �+8V 
    TBLH� /ß�c�,�|�<P¬ �+8V 
�E
¡�Û�«�!  

TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

TABRDL [m]  AÏ	ª ROM �Ô	â�ÔNI,X�Y�• �È�JEÕ7Ç�D�B�,�|�<
` TBLH 

AÈ�â�Ö  ���Û�¸���Ú TABLE �ÛJ\�Û	å/ß�c�˜�,�<�Ô	âNI �È�Ú�"�+8VEÕ���,�|�< �ÈP¬�+8V,È�yEÕ

�� TBLH �˜�,�<�Y �Ä 

E¤1kE›/ß�Ö    [m]  � /ß�c�,�|�<�" �+8V 

    TBLH� /ß�c�,�|�<P¬ �+8V 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  �ü  �ü  �ü  

 

XOR A, [m] 3��t�< �â0Ÿ	G�D�. ���Ö�ê ��E¤1k �È4§�p���9 3��t�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã �D�B�,�|�<���.F�Ee�Ö�ê �È4§�p����3��t�< �Ä 

E¤1kE›/ß�Ö  ACC� ACC “XOR” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 

XORM A, [m] 3��t�< �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9�D�B�,�|�<  

AÈ�â�Ö   ���Û�¸���^3��t�<�� �Ã�D�B�,�|�<���.F�Ee �Ö�ê �È4§�p�����D�B�,�|�< �Ä 

E¤1kE›/ß�Ö  [m]� ACC “XOR” [m] 

�E
¡�Û�«�!  
TO PDF OV  Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  

 
XOR A, x  3��t�< �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9 3��t�<  
AÈ�â�Ö   ���Û�¸���^3��t�<���â0Ÿ	G�D�.F�Ee�Ö�ê �È4§�p����3��t�< �Ä 
E¤1kE›/ß�Ö  ACC� ACC “XOR” x 
�E
¡�Û�«�!  

TO PDF OV Z AC C 
�ü  �ü  �ü  ��  �ü  �ü  
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�Õ>™���Ì�Õ>™���Ì�Õ>™���Ì�Õ>™���Ì  

64-pin LQFP (7mm×7mm) outline dimensions 
 
 

 
 

 
 

���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
0ú	Ë0ú	Ë0ú	Ë0ú	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �Ô8��Ô8��Ô8��Ô8�  �Ô�û�Ô�û�Ô�û�Ô�û  
A 8.90 �ü  9.10 
B 6.90 �ü  7.10 
C 8.90 �ü  9.10 
D 6.90 �ü  7.10 
E �ü  0.40 �ü  
F 0.13 �ü  0.23 
G 1.35 �ü  1.45 
H �ü  �ü  1.60 
I 0.05 �ü  0.15 
J 0.45 �ü  0.75 
K 0.09 �ü  0.20 
�¢  0�e  �ü  7�e  
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100-pin QFP (14mm×20mm) outline dimensions 
 
 

1 0 0
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8 0 5 1
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�Ã 

���Ì���Ì���Ì���Ì  (	)�!	)�!	)�!	)�! �Ö�Ö�Ö�Ömm) 
0ú0ú0ú0ú	Ë	Ë	Ë	Ë 

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  �Ô8��Ô8��Ô8��Ô8�  �Ô�û�Ô�û�Ô�û�Ô�û  
A 18.50 �ü  19.20 
B 13.90 �ü  14.10 
C 24.50 �ü  25.20 
D 19.90 �ü  20.10 
E �ü  0.65 �ü  
F �ü  0.30 �ü  
G 2.50 �ü  3.10 
H �ü  �ü  3.40 
I �ü  0.10 �ü  
J 1 �ü  1.40 
K 0.10 �ü  0.20 
�¢  0�e  �ü  7�e  
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