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

·  12 �þ	 	åEg�9 /Eg�Î	·
` 2 �þ ADC Eg�9 

·  1 �þ�êF¼���•Eg�9 �é6î �È�W�â I/O 	·�á*ü  
·  1 �þ 8 �!
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·  �úE¤��,X 	 /Ã�Ú�D�õE@�6�<  
·  ,ßK¼(«�n�Ê�< �Ä+	$d	Ã�97¾0�	_�< Eg�Î �Å 
·  <ÖS÷�<Eg�Î 
·  �Y5B12kHz RC��95  

·  RC ��95 �ê�J�'��95  
·  HALT 
`
øGf�s6Ñ	ÃL!�"�s5ë  
·  0�	_�< �Ä3.3V�Å
`��+	"É  
·  �Y5B	–5×+		_$d �Ä1.5V�Å 
·  4 ��.@�Ê
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·  �!�¡�0�Û�¸  
·  �¹><�Û�¸ �È><���Y�•�+ KS14 �!  
·  VDD�Ù5V 2Ï4³Ne)[�� 8MHz �Ê�È�Û�¸
<�ó��

0.5� s 
·  63 �5�Û�¸  
·  �Û�¸�;> �ÊKÈ�� 1 �ê 2 �þ�Û�¸
<�ó  
·  �"+		_�á�! /�”#��s6Ñ  
·  52-pin QFP�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/BZ 
PA1/BZ  
PA2 
PA3 
PA4/TMR0 
PA5/TMR1 
PA6/INT  
PA7 

Eg�9/Eg�Î  

øGf�s6Ñ 
�Þ�•+	L�  
<ÖS÷�< 

8 �!	 	åEg�9 /Eg�Î	· �Ä!£�Ô�!	Ã+��}7pEÝNMA’5B
��
øGfEg�9 �Ä	Ã+�EC�ÊA’5B�� CMOSEg�Î �Ã�ú�ê
�á�ú�Þ�•+	L� (+��Þ�•+	L�EÝNM�‡�n �Ö�!EÝ�½),X�ƒ
�š(M?º	¥Eg�9 �ÄBZ�ÃBZ �ÃTMR0�ÃTMR1 
` INT �Ú
�ÿ�â PA0�ÃPA1�ÃPA4�ÃPA5 
` PA6 �E*ü�é6î �Ä 

PB0~PB3 Eg�9/Eg�Î  �Þ�•+	L�  
4 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�ÊA’5B�� CMOSEg
�Î�Ã�ú�ê�á�ú�Þ�•+	L� �Ä+��}7pEÝNM�‡�n�Å,X�ƒ
�š(M?º	¥Eg�9 �Ä 

VLCD Eg�9 �ü  LCD +	$d�Ä 

COM0~COM2 
COM3/SEG16 Eg�Î  1/2�Ã1/3 �ê

1/4Duty 

COM0~COM3��PE�| LCD ,X CommonEg�Î �Ä+�
G!5BEÝNMA’5BLCD ,X	40N!¨ �Ä�' 1/2 �ê 1/3duty
>•EÝ�½�È�í COM3/SEG16	·	G>•A’5B�� SEG16 

SEG0~SEG15 Eg�Î  SegmentEg�Î  PE�| LCD ,X SegmentEg�Î �Ä 
VOBGP �õ�³Eg�Î  �ü  Band gap+		_Eg�Î (�o�YF¼�S*ü) 
VOREG Eg�Î  �ü  3.3V0�	_Eg�Î  
VOCHP Eg�Î  �ü  ��+	"ÉEg�Î (LÔ?UE²�y�Ô+	�• ) 
CHPC1 �ü  �ü  ��+	"É+	�•!7�U  
CHPC2 �ü  �ü  ��+	"É+	�•Bó�U  

DOPAN 
DOPAP 
DOPAO 
DCHOP 

�õ�³Eg�9  
�õ�³Eg�Î  

�ü  

	 /Ã�ÚE@�6�< �!5B���û�< ,Ì�G�é6î �ÄDOPAN��
OPABóEg�9�é6î �ÈDOPAP�� OPA!7Eg�9�é6î �È
DOPAO�� OPAEg�Î�é6î �ÈDCHOP�� OPA�•CÃ
�<�é6î �Ä 

DSRR 
DSRC 
DSCC 

�õ�³Eg�9  
�õ�³Eg�Î  

�ü  
	 /Ã�ÚE@�6�<��?U RC+	CÃ�ÄDSRR��Eg�9�é6î�ê
	–5×+		_�é6î �ÈDSRC��/Ã�Ú�<,XBó�UEg�9 �È
DSCC��!¨EW�<,XBó�UEg�9 �Ä 

OSC1 
OSC2 

Eg�9 
Eg�Î  

�J���ê RC ��95  
OSC1�ÃOSC2E²�y �êF¼RC �ê�J�� �È�¹�{*ó�YF¼
2Ï4³�ÊJs �ÄOSC2��2Ï4³�ÊJs�¯�ÚNe,XEg�Î	· �Ä 

RES Eg�9 �ü  �ƒ�š(M?º	¥�á�!Eg�9 �Ä 
VDD �ü  �ü  !7+	$d �Ä 
VSS �ü  �ü  Bó+	$d�Ä 
AVSS �ü  �ü  �õ�³
� �Ä 
AVDD �ü  �ü  �õ�³!7+	$d �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��  

0Ã	·��& +	#�   …………………….. 150mA     �� 0Ã	·��$d+	#�   ………. -100mA 

���s5ë   …………………………….. 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#�+	!è(M�û,È#�+	!è(M�û,È#�+	!è(M�û,È#�+	!è(M�û                  Ta=25��  

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

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

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

�ü  fSYS=8MHz 3.3 �ü  5.5 V 

IDD1 
�¹�0+	#�  
(�J�'��95 ) 

5V 
�´BóEQ�ÈfSYS=8MHz�È
ADC �GKÁ 

�ü  4 8 mA 

3V �ü  0.8 1.5 mA 
IDD2 

�¹�0+	#�  
(�J�'��95�ê RC ��95 ) 5V 

�´BóEQ�ÈADC �GKÁ�È 
fSYS=4MHz �ü  2.5 4 mA 

3V �ü  0.5 1 mA 
IDD3 

�¹�0+	#�  
(�J�'��95�ê RC ��95 ) 5V 

�´BóEQ�ÈADC �GKÁ�È 
fSYS=2MHz �ü  1.5 3 mA 

IDD4 
�¹�0+	#�  
(�J�'��95�ê RC ��95 ) 

5V 

VREGO=3.3V�È 
fSYS=4MHz �È 
ADC �'�Ô �È
ADCCCLK=125KHz
�Ä�J�W���Ý�õ�³�<�Ê
�<F¼�GKÁ�Å 

�ü  3 5 mA 

3V �ü  �ü  1 � A 
ISTB1 

M-�Õ+	#�  
(,ßK¼(«�GKÁ) 5V 

�´BóEQ�È2Ï4³ HALT�È 
HALT �Ê LCD �GKÁ �ü  �ü  2 � A 

3V �ü  2.5 5 � A 
ISTB2 

M-�Õ+	#�  
(,ßK¼(«�'�Ô ) 5V 

�´BóEQ�È2Ï4³ HALT�È 
HALT �Ê LCD �GKÁ�È 
ADC �GKÁ �ü  8 15 � A 

3V �ü  2 5 � A 
ISTB3 

M-�Õ+	#�  
( ,ß K¼ (« �G KÁ�È �Y F¼
12kHz��95�'�Ô ) 5V 

�´BóEQ�È2Ï4³ HALT�È 
HALT �Ê LCD �GKÁ�È 
ADC �GKÁ �ü  6 10 � A 

3V �ü  40 60 � A 
ISTB4 

M-�Õ+	#�  
(,ßK¼(«�GKÁ�È�YF¼RC 
12kHz��95�'�Ô ) 5V 

�´BóEQ�È2Ï4³ HALT�È 
HALT �Ê LCD �'�Ô �È 
1/2bias�ÈVLCD=VDD �ü  70 105 � A 

3V �ü  30 45 � A 

ISTB5 
M-�Õ+	#�  
( ,ß K¼ (« �G KÁ�È �Y F¼
12kHz��95�'�Ô ) 5V 

�´BóEQ�È2Ï4³ HALT�È 
HALT �Ê LCD �'�Ô �È
1/3bias�ÈVLCD=VDD �ü  50 75 � A 

V IL1 
Eg�9/Eg�Î	· �ÃTMR0�Ã
TMR1�Ã INT ,X�"+	�G
Eg�9+		_  

�ü  �ü  0 �ü  0.3 VDD V 

V IH1 
Eg�9/Eg�Î	· �ÃTMR0�Ã
TMR1�Ã INT ,XP¬+	�G
Eg�9+		_  

�ü  �ü  0.7VDD �ü  VDD V 

V IL2 �"+	�GEg�9+		_ (RES) �ü  �ü  0 �ü  0.4 VDD V 
V IH2 P¬+	�GEg�9+		_ (RES) �ü  �ü  0.9 VDD �ü  VDD V 
VLCD LCD �ÔP¬+		_ �ü  �ü  0 �ü  VDD V 
VLVR �"+		_�á�!  �ü  �ü  2 2.1 2.2 V 
VLVD �"+		_�”#�  �ü  �ü  2.2 2.3 2.4 V 

3V 4 8 �ü  mA 
IOL1 

Eg�9/Eg�Î	·F�EeEg�Î
& +	#�  5V 

VOL=0.1VDD 
10 20 �ü  mA 
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3V -2 -4 �ü  mA IOH1 
Eg�9/Eg�Î	·F�EeEg�Î
$d+	#�  5V 

VOH=0.9VDD 
-5 -10 �ü  mA 

3V 210 420 �ü  µA 
IOL2 

LCD �� Common 
`
Segment+	#�  5V 

VOL=0.1VDD 
350 700 �ü  µA 

3V -80 -160 �ü  µA 
IOH2 

LCD Common 
`
Segment+	#�  5V 

VOH=0.9VDD 
-180 -360 �ü  µA 

3V �ü  20 60 100 kW 
RPH 

Eg�9/Eg�Î	·,X �Þ�•+	
L�  5V �ü  10 30 50 kW 

��+	"É
`0�	_�<��+	"É
`0�	_�<��+	"É
`0�	_�<��+	"É
`0�	_�<  
��+	"É�'�Ô  2.2 �ü  3.6 V 

VCHPI Eg�9+		_  �ü  
��+	"É�GKÁ  3.7 �ü  5.5 V 

VREGO Eg�Î +		_  �ü  �´BóEQ 3 3.3 3.6 V 

VREGDP1 �ü  
VDD =3.7V~5.5V 

+		_"É�GKÁ 
+	#� �0 10mA 

�ü  100 �ü  mV 

VREGDP2 

0�	_�< Eg�Î�ßL!  
�Ä�â�´BóEQ�Ê!¨EW�Å 

�ü  
VDD =2.4V~3.6V 

+		_"É�'�Ô  
+	#� �0 6mA 

�ü  100 �ü  mV 

	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú AD E@�6�<E@�6�<E@�6�<E@�6�<�È�È�È�È���û�<���û�<���û�<���û�< 
`�úLm
`�úLm
`�úLm
`�úLm  
VRFGO 	–5×	¥*ó�<Eg�Î  �ü  @3.3V 1.45 1.5 1.55 V 

VRFGTC 	–5×	¥*ó�<#ý�z2Ï�D  �ü  @3.3V �ü  50 �ü  
Ppm/

C 
�ü  ���û�< �È0NEQ 0.2 �ü  VREGO-1 V 

V ICMR �E�õEg�98×�È  
�ü  /Ã�Ú�< �È0NEQ 1 �ü  VREGO-0.2 V 

VADOFF Eg�9�#/Ï8×�È  �ü  �ü  �ü  500 800 µV 

�x#�+	!è(M�û�x#�+	!è(M�û�x#�+	!è(M�û�x#�+	!è(M�û                  Ta=25��  

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

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

2Ï4³�ÊJs �ÄRC ��95 �Å �ü  2.2V~5.5V 400 �ü  4000 kHz 
�ü  2.2V~5.5V 400 �ü  4000 kHz fSYS 2Ï4³�ÊJs �Ä�J�'��95 �Å 
�ü  3.3V~5.5V 400 �ü  8000 kHz 
3V �ü  12 �ü  kHz 

f INRC �YF¼RC ��95  
5V 

�ü  
�ü  15 �ü  kHz 

fTIMER �n�Ê�<Eg�9Ne)[  
(TMR0/TMR1) 

�ü  2.2V~5.5V 0 �ü  4000 kHz 

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

5V �ü  32 65 130 � s 
tRES �êF¼�á�!�"+	�G6Ý�‘  �ü  �ü  1 �ü  �ü  � s 
tSST 2Ï4³
��|�ÊE³�ÊKÈ  �ü  �Þ+	�ê�¢ HALT (Š�Õ
øGf �ü  1024 �ü  tSYS 
tLVR �"+		_�á�!�ÊE³�ÊKÈ  �ü  �ü  0.25 1 2 ms 
tINT ���•6Ý�†�‘�z  �ü  �ü  1 �ü  �ü  � s 

"¼�ÖtSYS =1/fSYS 

 

 

 

 



HT46R72D-1A 
	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú A/D+LCD 
_�?�!
_�?�!
_�?�!
_�?�! OTP 	)(���	)(���	)(���	)(���  

Rev. 1.00  7     2008-06-25 

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�êF¼ RC ��95�<�{*ó �ÄA¹�ÊJs�ü8ƒ(��YF¼>•�Ú�ä�¯�þ�f�áG¡	´,X�Ê
Js
<�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 )

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�<  �ü�ü�ü�ü  PC 

11 �!,X /ß�cAu�D�< (PC)�{�
/ß�c�,�|�< ROM ���Û�¸�;> ,XNN�c �È�W	Ã�Ï
��H�þ ROM 8×�È,X 2048�þ

�
� �Ä  

	ª�k�Û�¸-Õ�¹	â �È/ß�cAu�D �<�î7¾�|�t�Ô �È�Û	å�ß�Ô�þ�Û�¸-Õ,X
�
� �Ä���V�p�;> CÇE@ �Ã�5�ÊCÇC—�Ã
	å PCL(/ß�cAu�D�<�"�+8V�˜�,�< )C��� �Ã�$/ß�cA×*ü �Ã�ñ�Ÿ�ê�á�! �Ã���•�ê�$/ß�cE¨�²1��¡�0�Ê �ÈPC�îEQ
�9�â�Û�¸,Ì�G,X
�
�5àM2�ß�Ô�5�Û�¸
�
� �Ä 

�'F����5�ÊCÇC—�Û�¸�è0ú	Ü�5�Ê�Ê �È�'�!�Û�¸�;> E›/ß��AÏ	ª,X�ß�Ô�5�Û�¸�î>•�ö�× �È	ª5à�·��,X��
�Ô�þ0N�Û�¸
<�ó �ÈLc	â�!6Ñ	ª�k!7.B,X�Û�¸ �Ä	¡�� �È���îNN�c�;> �ß�Ô�5�Û�¸ �Ä 

/ß�cAu�D�<,X�"�+8V (PCL)���Ô�þ	ÃAÏ�m,X�˜�,�< (06H)�Ä�Í PCLC����Ú�{*ó�Ô�þ-ÁCÇE@�|�0 �ÈCÇE@,X
8×�È���'�!NI 256�þ
�
� �Ä 

�'F����{�
E@/Ï�Û�¸�Ê �È2Ï4³�3�î�¦�9�Ô�þ0N�Û�¸
<�ó �Ä 
 

/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<  �õ�ã�õ�ã�õ�ã�õ�ã  
*10 *9 *8 *7 *6 *5 *4 *3 *2 *1 *0 

�ñ�Ÿ�ê�á�!  0 0 0 0 0 0 0 0 0 0 0 
�êF¼���•  0 0 0 0 0 0 0 0 1 0 0 
�n�Ê /Au�D�< 0 $v�Î  0 0 0 0 0 0 0 1 0 0 0 
�n�Ê /Au�D�< 1 $v�Î  0 0 0 0 0 0 0 1 1 0 0 
ADC ���•  0 0 0 0 0 0 1 0 0 0 0 
�5�ÊCÇC— Program Counter+2 
>™EQPCL *10 *9 *8 @7 @6 @5 @4 @3 @2 @1 @0 
CÇE@�È�$/ß�cA×*ü  #10 #9 #8 #7 #6 #5 #4 #3 #2 #1 #0 
�$/ß�cE¨�²  S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 S0 

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

"¼�Ö *10 ~ *0 �Ö/ß�cAu�D�<�!        S10~ S0 �Ö
Ú�Ü�˜�,�<�!  
#10 ~ #0 �Ö�Û�¸�·-Õ�!        @7 ~ @0 �ÖPCL�!  
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/ß�c�,�|�</ß�c�,�|�</ß�c�,�|�</ß�c�,�|�<  �ü�ü�ü�ü  EPROM 

/ß�c�,�|�<*ü�9�,��?U�;> ,X�Û�¸�·-Õ �È�¹	ž�Ô�o�D
�B�Ã><��
`���•�9	· �Ä/ß�c�,�|�<�Ý 2048×15 �!�È/ß�c�,
�|�<0NKÈ	Ã�¹*ü/ß�cAu�D�<�ê><���ÛJ\E¯> �Ï
� �Ä 

�¹�ß�ë�Î,X/ß�c�,�|�<
�
���2Ï4³�ç��(M!^*üEè5à�±
+-,X �Ö 
�g�� 
�
�  000H 

A¹
�
���/ß�c�ñ�Ÿ�ê�±+- �Ä2Ï4³�á�!	â �È/ß�c�����¢
000H�Ô�Ÿ�;> �Ä 
�g�� 
�
�  004H 

A¹
�
����êF¼���•�á�u/ß�c�±+- �Ä�' INT �é6î�Ý?º	¥
�µ	ËEg�9 �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@��
004H
�
��Ô�Ÿ�;> �Ä 

�g�� 
�
�  008H 
A¹
�
����n�Ê /Au�D�< 0 �á�u/ß�c�±+- �Ä�'�n�Ê /Au�D

�< 0 $v�Î �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@��
008H
�
��Ô�Ÿ�;> �Ä 
�g�� 
�
�  00CH 

A¹
�
����n�Ê /Au�D�< 1 ���•�á�u/ß�c�±+- �Ä�'�n�Ê /Au�D�< 1 $v�Î �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß
�c�îCÇE@�� 00CH
�
��Ô�Ÿ�;> �Ä 
�g�� 
�
�  010H 

A¹
�
��� AD E@�6���•�á�u/ß�c�±+- �Ä�' AD E@�6���•	¥*ó �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇ
E@��010H
�
��Ô�Ÿ�;> �Ä 
�g�� ><�� 	�  

ROM 0NKÈ,X�Ï�)
�
�FÑ	Ã�.���¹><�S*ü �Ä�¹><�Û�¸ �� TABRDC [m]�� (�¹�'�!NI><�� �È1 NI=256�þ�+ )

`�� TABRDL [m]�� (�¹�Ô	âNI><�� )�È�î�^><���Y�•�"�+8V�ôEÕ4­ [m]�È5à><���Y�•P¬�+8V�ôEÕ�� TBLH �˜
�,�< (08H)�Ä	¾�Ý><���Y�• ,X�"�+8V>•�ôEÕ��,Â�Û
�
��� �È5àP¬�+8V>•�ôEÕ��><���Y�•P¬�+8V�˜�,�< TBLH�Ä
><���Y�•P¬�+8V�˜�,�< TBLH ��	¾AÏ�˜�,�< �Ä><���ÛJ\ (TBLP)��	ÃAÏ /�m�˜�,�< (07H)�È*ü�9�Û�â><��
�
� �Ä
�ü�¹><���! �È?U���Ú><��
�
��m�9 TBLP ���Ä���Ý�â><���Ý�G,X�Û�¸FÑLÔ?U�ø�þ�Û�¸
<�ó,X�;> �ÊKÈ �ÄE­
G �¤��,X><��	�FÑ	Ã�¹�.��!7��,X/ß�c�,�|�<�9�S*ü �Ä 

 
><��	�><��	�><��	�><��	�  �Û�¸�Û�¸�Û�¸�Û�¸  

*10 *9 *8 *7 *6 *5 *4 *3 *2 *1 *0 
TABRDC[m] P10 P9 P8 @7 @6 @5 @4 @3 @2 @1 @0 
TABRDL[m] 1 1 1 @7 @6 @5 @4 @3 @2 @1 @0 

><��	�><��	�><��	�><��	�  
"¼�Ö*10 ~ *0  �Ö><��
�
� �!   P10 ~ P8 �Ö�'�!/ß�c�ÛJ\ �!      @7 ~ @0 �Ö><���ÛJ\ �!  

 

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

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

1 5  b i t s

N o t e :  n  r a n g e s  f r o m  1  t o  6

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  S u b r o u t i n e

0 0 0 H

0 0 4 H

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

A D C  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

0 1 0 H

0 0 8 H

0 0 C H

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 )
7 F F H

1 0 0 H

n F F H

1 F F H

F 0 0 H



HT46R72D-1A 
	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú A/D+LCD 
_�?�!
_�?�!
_�?�!
_�?�! OTP 	)(���	)(���	)(���	)(���  

Rev. 1.00  9     2008-06-25 

�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<  


Ú�Ü�˜�,�<
Ú�Ü�˜�,�<
Ú�Ü�˜�,�<
Ú�Ü�˜�,�<  �ü�ü�ü�ü  STACK 


Ú�Ü�˜�,�<��(M!^,X�,�|�<0NKÈ �È*ü�9�±�, Program Counter,X�� �ÄHT46R72D-1A�Ý 4 ��
Ú�Ü �È
Ú�Ü
�˜�,�<�¶�á���D�B�,�|�<,X�ÔF¼�Ú �È�3�á��/ß�c�,�|�<,X�ÔF¼�Ú �È5à�è�W�¶�á6ÑAÏ�Î �È�3�á6Ñ�m�9 �Ä
Ú�Ü
,X�S*ü��EîE›
Ú�Ü�ÛJ\ (SP)�9�r)„,X �È
Ú�Ü�ÛJ\�3�á6ÑAÏ�Î�ê�m�9 �Ä�'	¥*ó�$/ß�cA× *ü�ê���•
¡�h�Ê �È/ß
�cAu�D�< (Program Counter),X���î>•	_�9
Ú�Ü �×�ü�$/ß�cA×*ü4§�3�ê���•
¡�h4§�3�Ê (�;> �Û�¸ RET �ê
RETI)�È
Ú�Ü�Ú	s��	_�9
Ú�Ü,X�Y�•�
�Î �ÈG¡�„>™�9/ß�cAu�D�<�� �Ä�ü2Ï4³�á�!	â �È
Ú�Ü�ÛJ\�î�Û	å
Ú�Ü
NJF¼�Ä 

�V�p
Ú�Ü�Æ$µ�È�J�è	¥*ó�Z�á	Ã�#;�,X���• �ÈFw��	¾�Ý���•AË"��Û�«�î>•A„�)�ß�9 �È5à���•
¡�h�î>•
�e�
 �È,È��
Ú�Ü�ÛJ\ (�;> RET �ê RETI �Û�¸ )	¥*óEæ�£�È���•�!�î>•
¡�h �ÄE­�þ�s6Ñ	Ã�¹L�!6
Ú�Ü$v�Î �È
�S�k/ß�c
,�ç�b�S*üE­/¡4§�X �Ä	à�� �È�V�p
Ú�Ü�Æ$µ�È�J�è	¥*ó�Z�$/ß�cA×*ü �ÈFw��
Ú�Ü�î	¥*ó$v�Î �ÈOj
��E¯�9
Ú�Ü,X�Y�•�Ú�î�ö�� �È	¾�Ý�Ô	â,X 4 �þE¨�²
�
��î>•�±+- �Ä 

�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<�D�B�,�|�<  �ü�ü�ü�ü  RAM 

�D�B�,�|�< ,X Bank0+� 123�h 8 �!4˜�ä �È�Ú���ø�þ�s6Ñ	�KÈ �Ö(M!^�s6Ñ�˜�,�< (27�h 8)
`Eî*ü�D�B�,�|
�< (96�h 8)�È�D�B�,�|�<	)���û �î�D��	ÃAÏ /�m,X�È���Ý�o��	¾AÏ,X �Ä�ü���Ý Bank���È(M!^�s6Ñ�˜�,�<��G¡
	´,X �Ä 

�ü 20H ���!,X0NKÈ�±+-4­2Ï4³�¹	â�=�)�S*ü �ÈAÏ	ªE­�o

�
�,XE¨�²���� �� 00H���ÄEî*ü�D�B�˜�,�<
�
��¢ 20H �� 7FH�È
*ü�9�,�|�D�B
`�{�
�µ�C �Ä���Ý,X�D�B�,�|�<	)��FÑ6Ñ,È�y
�;> 1k�� �ÃF�Ee�ÃEæ�r�ÃEæ�£
`�~)ƒ�¡�0 �ÄL8�Z�Ô�o(M!^�!
�ê �È �D�B �, �| �< ,X!£ �Ô �!FÑ	Ã+� �� SET[m].i��5B �! �ê+�
�� CLR[m].i���á�! �Ä5à�èFÑ	Ã�¹EîE›KÈ�y�Ï
��ÛJ\ (MP0�Ö
01H/MP1�Ö03H)E¯> KÈ�y�Ï
� �Ä 

Bank1�� LCD �D�B�,�|	� �È�Ú BP ��A’�� �� 01H���È�“	Ã
EîE›KÈ�y�Ï
��ÛJ\ MP1A“KÂBank1�Ä�' BP ���� �� 01H���ÈEî
E› MP1 �9KÈ�yAÏ�m
�
��¢ 40H �� 50H ,X�D�B�,�|0NKÈ �È�Ú
�î�
	¬ Bank1 ���Y�• �Ä�á1u BP ���)�� �È,È�y�Ï
��D�B�˜�,
�<	¾�î�
	¬ Bank0���Y�• �Ä 

KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<KÈ�y�Ï
��˜�,�<  


�
� 00H 
` 02H ��KÈ�y�Ï
��˜�,�< �È�J�´�rL�,X(=)Ú	�
�, �ü �Ä �Ï �) �Í [00H] �ê [02H] ,X AÏ / �m �¡ �0 �È FÑ �� A“ KÂ +�
MP0(01H)MP1(03H)�ê���Û	å,X RAM 	)�� �ÄKÈ�yAÏ	ª
�
�
00H �ê 02H �k��,X���� 00H�ÈKÈ�y�m�9!8
�
� �È�á�î�{*ó�Ï
�)�¡�0 �ÄKÈ�y�Ï
��ÛJ\ MP0 
` MP1 �� 7 �!�˜�,�< �Ä 

KÈ�y�Ï
��˜�,�<��KÈ�á���Õ�D�B�ôEÕ�s6Ñ �ÄKÈ�y�Ï
��Û
J\ MP0
` MP1�� 7 �!�˜�,�< MP0	¾6Ñ*ü�b�Ï
��D�B�,�|�< �È
5àMP16Ñ*ü�b�Ï
��D�B�,�|�<
` LCD ��/��,�|�< �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

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

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

( 9 6  B y t e s )
7 F H

2 0 H

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

M P 0

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

M P 1

B P

A C C

P C L

T B L P

T B L H

M O D E

S T A T U S

I N T C 0

T M R 0

T M R 0 C

T M R 1 H

T M R 1 L

T M R 1 C

P A

P A C

P B

P B C

A D C R

R e s e r v e d

A D C D

W D T C

W D T D

I N T C 1

C H P R C

:  U n u s e d

R e a d  a s  " 0 0 "
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3��t�<3��t�<3��t�<3��t�<  �ü�ü�ü�ü  ACC  

3��t�< (ACC)�â1k��F�Ee	)�� (ALU) �Ý�š�Û�G2Ï �Ä�W�Í�h�b RAM 
�
� 05H�È�.��E¤1k,X0Ÿ	G�D�B �Ä�,
�|�<��KÈ,X�D�B�ôEÕ�™NO4£E›3��t�< �Ä 

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

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

ALU �á�™	Ã�¹�|�,�D�BE¤1k,X4§�p �ÈE¬�î�
	¬(Š�Õ�˜�,�<,X�� �Ä 

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

8 �!,X(Š�Õ�˜�,�< (0AH)�È+�LÊ�Û�«�! (Z)�ÃE¯�!�Û�«�! (C)�ÃEY�}E¯�!�Û�«�! (AC)�Ã$v�Î�Û�«�! (OV)�Ã
�V�0�Û�«�! (PDF)
`,ßK¼(«�n�Ê�<$v�Î�Û�«�! (TO)4˜�ä �ÄA¹�˜�,�<�á�™A„�)(Š�Õ�µ�C �È5à�èE¬�{�
�¡�0NN
�c�Ä  

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

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

1 AC 
�V�p�ü�t"©E¤1k���" 4 �!�{*ó�ZE¯�!�ê�£"©E¤1k���" 4 �!�á�{*ó�ó
�!�È�í AC >•5B�! �×	¡�� �ÈAC >•#ÙL8�Ä 

2 Z �V�p1k���êF�EeE¤1k,X4§�p��LÊ �È�í Z >•5B�! �×	¡�� �ÈZ >•#ÙL8�Ä 

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

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

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

6�Ã7 �ü  �þ*ü �ÈAÏ�Î�� �� 0��  

STATUS�Ä�Ä�Ä�Ä0AH�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  

L8�Z PDF
` TO �Û�«�ê �È(Š�Õ�˜�,�<,X�J�W�!FÑ	Ã�¹*ü�Û�¸�
	¬ �Ä�Ï�)�Í(Š�Õ�˜�,�<,X�m�¡�0FÑ�á�î
�
	¬ PDF
` TO ,X�� �Ä�Í(Š�Õ�˜�,�<,X�¡�0	Ã6Ñ�î�Ð7È�âNX�ó�á�Ô��,X4§�p �ÄTO 
` PDF�Û�«	¾	«,ßK¼(«
$v�Î �Ã2Ï4³�Þ+	 �Ã�� CLR WDT��  �Û�¸�ê �� HALT��  �Û�¸,X�E
¡ �Ä�Û�«�! Z�ÃOV�ÃAC 
` C 	¡�ô,X���ÔE¥
�Ô õ�¡�0,X(Š�Õ �Ä 

�üE¯�9���•/ß�c�ê�$/ß�cA×*ü�Ê �È(Š�Õ�˜�,�<�á�î>•7¾�|	_�9
Ú�Ü �Ä�V�p(Š�Õ�˜�,�<,X�Y�•��G¡?U,X �È
5à�è�$/ß�c�î�E
¡(Š�Õ�˜�,�<,X�Y�• �ÈFw��/ß�c
,�™NO�_���Ú STATUS,X���±�,�Q �Ä 
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�˜�,�<
0(INTC0�Ö0BH)
`���•�{�
�˜�,�< 1(INTC1�Ö1EH)�Ù	ÿ�Z���•�{�
�!
`���•AË"��Û�« �È���•�{�
�!*ü�9A’
5B���•��AŒ //U!6 �Ä 

	¾?U�Ý���•�$ /ß�c>•�á�u �È�J�-,X���•�<F¼FÑ>•7¾�|/U!6 (EîE›#ÙL8EMI �! )�ÈE­/¡�."©,X,Â,X�ü�b L�
!6���•� �+ �ÄE­�Ê�V�p�Ý�J�W���•	¥*ó �È	¾�Ý���•AË"��Û�«�î>•A„�)�ß�9 �Ä�V�p�ü���•�á�u/ß�c���Ý	º�Ô
�þ���•LÔ?U
¡�h �È/ß�c
,	Ã�¹5B�! EMI�ÃINTC0 
` INTC1 ���Í�h,X�! �È�¹�“E¯> ���•� �+ �Ä�V�p
Ú�Ü�Æ
$µ�È�í���•�J�á�î>•
¡�h �È�Ô,È��
Ú�Ü�ÛJ\ (SP)	¥*óEæ�£	â�!�î
¡�h �Ä�V�pLÔ?U���•0Ÿ	G�k��
¡�h �È�hFS
�!
Ú�ÜOE
` �Ä 

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s�s�s�s            6Ñ6Ñ6Ñ6Ñ 
0 EMI �����•�{�
�! (1=��AŒ�× 0=/U!6 ) 
1 EEI �êF¼���•�{�
�! (1=��AŒ�× 0=/U!6 ) 
2 ET0I �n�Ê /Au�D�< 0 ���•�{�
�! (1=��AŒ�× 0=/U!6 ) 
3 ET1I �n�Ê /Au�D�< 1 ���•�{�
�! (1=��AŒ�× 0=/U!6 ) 
4 EIF �êF¼���•AË"��Û�« (1=�Ý�× 0=�´ ) 
5 T0F �n�Ê /Au�D�< 0 ���•AË"��Û�« (1=�Ý�× 0=�´ ) 
6 T1F �n�Ê /Au�D�< 1 ���•AË"��Û�« (1=�Ý�× 0=�´ ) 

7 �ü  
	¾�0�YF¼#�A©*ü 
�S*ü�Ê�™NO�m�9�þ 0�ÿ�×	ú�í�î	¥*ó�á	ÃNX-¹,XJíAÃ  

INTC0 �Ä�Ä�Ä�Ä0BH�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s�s�s�s            6Ñ6Ñ6Ñ6Ñ 
0 EADI A/D E@�6���•�{�
�! (1=��AŒ�× 0=/U!6 ) 

1~3,5~7 �ü  �þ*ü �ÈAÏ�Î�� �� 0��  
4 ADF A/D E@�6���•AË"��Û�« (1=�Ý�× 0=�´ ) 

INTC1 �Ä�Ä�Ä�ÄIEH �Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  

���Ý,X���•FÑ�K�Ý
øGf6Ñ�o �Ä�'�Ý���•>•�á�u �È2Ï4³�î�Ú/ß�cAu�D�<,X�Y�•	_�9
Ú�Ü �È'
	â�aCÇE@7Ç
���•�á�u/ß�c,X�9	· �Ä��E­�Ê	¾�Ý/ß�cAu�D�<,X�Y�•>•	_�9
Ú�Ü �È�V�p�J�W�˜�,�<
`(Š�Õ�˜�,�<,X�Y�•�î
>•���•/ß�c�
	¬ �È�¢5à�î.�
#��/ß�c,X�{�
#�/ß,XA± �È/ß�c
,�hA¹�_���ÚE­�o�D�B�±�,CK�9 �Ä 

�êF¼���•��+� INT �é6î+	�G	¬�ê?º	¥,X (	Ã+��}7pA’5B���Þ	�"“?º	¥ �Ã�ßL!"“?º	¥�ê�ø 5Ù,Z	Ã?º	¥ )�È
�J���•AË"��Û�«�! (EIF�×INTC0 ,X1� 4 �! )�î>•5B�! �Ä�V�p���•��AŒ �È�è
Ú�Ü�þ$µ �È�'	¥*ó�êF¼���•�Ê �È�î
�{*ó
�
� 004H,X�$/ß�cA×*ü �×5à���•AË"��Û�« EIF 
`�����•�{�
�! EMI �î>•#ÙL8 �È�¹/U!6�J�W���•
¡�h �Ä 

�YF¼�n�Ê/Au�D�< 0 ���•��+��n�Ê /Au�D�< 0 $v�Î?º	¥,X �È�J���•AË"��Û�« (T0F�×INTC0 ,X1� 5 �! )�î>•
5B�! �Ä�V�p���•��AŒ �È�è
Ú�Ü�þ$µ �È�'	¥*ó�n�Ê /Au�D�<���•�Ê �È�î�{*ó
�
� 008H,X�$/ß�cA×*ü �×5à���•
AË"��Û�« T0F 
`�����•�{�
�! EMI �î>•#ÙL8 �È�¹/U!6�J�W���•
¡�h �Ä�n�Ê /Au�D�< 1 ,X���•
¡�hE›/ß�â�n
�Ê/Au�D�< 0 ,Ì	à �È	¾���J���•AË"��Û�«�� T1F�ÄINTC0 ,X1��A�! �Å�È ���•�9	·
�
��� 0CH�Ä 

A/D E@�6���•��+� A/D E@�6�`�ä?º	¥,X �È�J���•AË"��Û�« (ADF�× INTC1 ,X1� 4 �! )�î>•5B�! �Ä�V�p��
�•��AŒ �È�è
Ú�Ü�þ$µ �È�'	¥*ó A/D E@�6���•�Ê �È�î�{*ó
�
� 10H ,X�$/ß�cA×*ü �×5à���•AË"��Û�«�! ADF

`�����•�{�
�! EMI �î>•#ÙL8 �È�¹/U!6�J�W���•
¡�h �Ä 

�ü�;> ���•�$/ß�c�óKÈ �È�J�W,X���•AË"��î>•�#;� �È,È���;> RETI �Û�¸�ê EMI 
`,Ì�G���•�{�
�!>•
5B�! (�''
 �È!8�Ê
Ú�Ü�þ$µ )�Ä�V�p?U�¢���•�$/ß�cE¨�² �È	¾?U�;> RET �ê RETI �Û�¸	G 	Ã�Ä�J�� �ÈRETI
�Û�¸�î7¾�|5B�! EMI�È�¹��AŒ���•�á�u �È5à RET �í�á�î �Ä 

�V�p���•�ü�ø�þE²4Á,X  T2 6Ý�†,X�Þ	�"“��KÈ	¥*ó �È�è���•
¡�h��AŒ �ÈFw���ü�ß�ø�þ T2 6Ý�†��KÈ �È
A¹���•�î>•�á�u �Ä�V�p	à�Ê	¥*ó���•AË"� �È�J�ì��4{�V�ß></� �ÈE­�o���•	Ã�¹EîE›#ÙL8 EMI �!�9E¯> �#;� �Ä 



HT46R72D-1A 
	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú A/D+LCD 
_�?�!
_�?�!
_�?�!
_�?�! OTP 	)(���	)(���	)(���	)(���  

Rev. 1.00  12     2008-06-25 

 

���•$d���•$d���•$d���•$d  �ì��4{�ì��4{�ì��4{�ì��4{  ���•	åG£���•	åG£���•	åG£���•	åG£  
�êF¼���•  1 04H 
�n�Ê /Au�D�< 0 ���•  2 08H 
�n�Ê /Au�D�< 1 ���•  3 0CH 
A/D E@�6���•  4 10H 

�Ô�º���•AË"��Û�« (T0F�ÃT1F�ÃEIF�ÃADF)>•5B�! �È�î�Ô,È�±+-�ü INTC0 
` INTC1 �˜�, �<�� �È,È����
�•>•
¡�h�ê*üEC�Ê�Û�¸#ÙL8��!6 �Ä 

�ÎA‚�á?U�ü���•�á�u/ß�c���S*ü �� CALL���Û�¸�9A×*ü�$/ß�c �Ä�´�����•Lc�ÊFÑ	Ã6Ñ	¥*ó �È5à�èLÔ?U
0Ÿ��4­�\
¡�h �Ä�V�p	¾�=�ß�Ô��
Ú�Ü �È5à���•�á6Ñ>•�\�Q
��{�
 �È	s��,X�{�
�c�ë�\	Ã6Ñ�´���ü���•�$/ß
�c���;> �� CALL���Û�¸5à�S
Ú�Ü$v�Î �È�¢5à	¥*ó#Ë�E �Ä 

��95+	CÃ��95+	CÃ��95+	CÃ��95+	CÃ  

 HT46R72D-1A�Ý�Ý/¡��95�•�ã �Ö�êF¼RC��95 �È�êF¼�J�'��95 
`�YF¼ 12kHz RC��95 �Ä�êF¼RC ��95

`�J�'��95 ��*ü�9�0��2Ï4³�ÊJs5à�YF¼ 12kHz,X RC ��95�< ��*ü�9�0���n�Ê�<�ÊJs �Ä 
 �ü IDLE �õ�ã �È2Ï4³�ÊJs�Ú�î�0!6E¤ > �È��8¹ IRC ��AŒ�ÄIRCC=0�Å�È �YF¼RC ��95�Ú�î4»4ÁE¤> �Ä�ü
HALT �õ�ã �È8¹ IRC /U!6�ÄIRCC=1�Å�È2Ï4³�ÊJs
`�YF¼ RC ��95FÑ�î�0!6E¤> �È��8¹,ßK¼(«�'�Ô �È�YF¼RC
�3�î4»4ÁE¤> �Ä���• �ÃPA �ßL!"“ �Ã,ßK¼(«$v�Î �Ã�n�Ê /Au�D�<$v�Î�êAË"��Û�«�!,X5B�! �Ä0�� 1�ÅFÑ�î�S2Ï
4³/•�Ô IDLE �ê HALT�Ä 

�V�pEÝ*ü�J�'��95�•�ã �È�ü OSC1
` OSC2��KÈLÔ?UE²�y�Ô�þ�J�' �È*ü�9�¤�o�J�'��95�<��LÔ,X	¡O\

`,Ì/Ï �ÈL8!8���ê �È�á�aLÔ?U�J�W�êF¼���Ê �Ä	º�ê �È�ü OSC1
` OSC2��KÈ�3	Ã�S*üAä���<�9	ª�·�J�'��
95�<�È�����ü OSC1
` OSC2LÔ?U�îE²�y�ø�þ+	�• �Ä 

�V�pEÝ*ü�êF¼RC��95�•�ã �È�ü OSC1�â VSS��KÈLÔ?U�y�Ô�þ�êF¼+	L��È�JL����� 100kW�� 2.4MW�×
5àOSC2�Þ�îEg�Î2Ï4³Ne)[,X 4 �ÚNe�µ	Ë�È	Ã*ü�b	à!9�êF¼F�Ee �Ä 

�YF¼RC ��95�<���Ô�þ7¾+���95�YF¼ RC ��95�< �È�J�áLÔ?UE²�y�Ï�)�êF¼���Ê �Ä�'2Ï4³E¯�9�V�0�õ�ã
�Ê�È2Ï4³�ÊJs�î�0!6 �È���ü WDT �ê IRC �ÊJs�S6Ñ,X�™�‰�ß�È�YF¼RC ��95�<�î4»4Á�¹�0 �È�J��95
<�ó�û
4z�� 65µs/5V�Ä�V�pLÔ?UL!�"�s5ë �È	ÃEîE›�}7pEÝNM
`#ÙL8IRCC �9�GKÁ�YF¼RC��95�< �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 1

O S C 2

N M O S  o p e n  d r a i n
fS Y S/ 4

VD D

O S C 1

O S C 2

4 7 0 p F

R 1

C 1

C 2

RO S C

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

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

WDT ,X�ÊJs�9$d 	Ã+��}7pEÝNMA’5B���YF¼RC ��95 �Ä�YF¼RC ��95 �È"¼�ã�Ö�ü��8V��,X�£EÄ �È�Í�b
WDT ��95�< �â�YF¼RC ��95 �<��	à�Ô�þ��95�< �Å�ê�Û�¸�ÊJs (2Ï4³�ÊJs 4 �ÚNe)�ÄWDT ��?U*ü�9L�!6/ß�c
E¤> ��Lp
`/ß�cCÇ�9�Ô!O�~)ƒ5à�Ð7È�á	ÃNX#�,X4§�p �ÄWDT 	Ã+��}7pEÝNMA’5B���'�Ô�ê�GKÁ �È�V�p�ü�G
KÁ(Š�Õ�ÈWDT Au�D�<E¬���î	à���¹�0 �È	¾���JAu�D$v�Î�á�î�Ð7È�<�Ê�á�! �Ä�´!8�' WDT L86Ñ�Ê�ÈWDT
Au�D�˜�,�<E¬��6Ñ>•AÏ�Î�9�ê��>•#ÙL8 �Ä!8�s6Ñ���çK¼A’Au �È�SEC�ÊA’Au5Ù	Ã�¹EîE›9‹	ª WDT ,X�'�!Ne
)[���9�”#��'�!�êF¼,X#ý�z2Ï�D��	ú	¥*ó	¬�ê �È�¹�.����	úA×�H�êF¼�õ�³�µ 	ËG£,X�q�B�Ä���ZE’��L!�"�s
5ë,X,Â
� �È	Ã�¹EîE›�{�
�˜�,�< �ÄWDTC�ÖWDTOSC�Å�9EÝ�½WDT �s6Ñ,X�S6Ñ�êL86Ñ�Ä 

�Ý�ø�þ�˜�,�<�â WDT ,Ì�G �ÖWDTC 	ž WDTD�Ä�J�� WDTC ���{�
�˜�,�< �È*ü�9EÝ�½ WDT +	$d,X
�9$d	ž WDT �s6Ñ��	ú�S6Ñ �ÄWDTD �� WDT Au�D�˜�,�< �Ä 
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L o g i c

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

O p t i o n

C L R  W D T 1  F l a g
C L R  W D T 2  F l a g

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

fS Y S/ 4
W D T  O S C

W D T
P W R

W D T
O S C

V O C H P
V O R E G

W D T O S C
E n a b l e

fS 1
1 6 - B i t  C o u n t e r

b 0 b 1 5

W D T  D i v i s i o n
C o n f i g u r a t i o n  O p t i o n

C L R

fS 1/ 21 3~ fS 1/ 21 6

b 4 ~ b 1 1
W D T

E N / D I S
W D T  T i m e - o u t

D a t a  B u s  
,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<,ßK¼(«�n�Ê�<  

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

0~1 WDTPWR0~
WDTPWR1 

WDT +	$d$dEÝ�½ 
01:WDT +	$d�97¾VOCHP 
10:WDT +	$d�97¾�bA×�H�< 
00/11:�|9$�S*ü VOCHP �.�� WDT +	$d$d�È�¹L�!6 ��
�F�D�Ð 7ÈWDT �]+	  

2~3 WDTOSC0~
WDTOSC1 

WDT��95�<,X�S6Ñ�! ��WDTOSC1:0���  
01:WDT OSCL86Ñ�� 10:WDT OSC�S6Ñ 
00/11:�|9$EÝ�½ 10 �S6ÑWDT OSC 

4~ 7 �ü  �þ*ü  

WDTC(1CH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

"¼�ã�Ö�V�p WDT �S6Ñ	ž WDT �ÊJs�9$dEÝ�� WDT �ÊJs�ÈFw�� WDTOSC�˜�,�< ,X�ñ�Ÿ���� �Ä1�È0�Å�È	¡��
>•A’5B�� �Ä0�È1�Å�Ä  

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

0~7 WDTD0~ 
WDTD7 

WDT Au�D�D�B�˜�,�<  
!8�˜�,�<	¾AÏ �È*ü�b#ý�z2Ï�D,XA×�H �Ä 

WDTD(1DH) �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

WDT �ÊJs (fS1)	Ã�¹EîE›�YF¼�ÚNe�¹�k���Ô�þ�È��,X$v�Î
<�ó �ÄEîE›G!5BEÝNMEÝ�½�á	à,X�ÚNe2Ï�D�¹�k��
213~216 ��KÈ,X 4 �þEÝ�½�Ä 

WDTPWR �!�� WDT +	$d$dEÝ�½�!�ÈT¬Ax,X WDT +	$d$d�� VOCHP�Ä5à�S*üA×�H�<Eg�Î+		_�.��
WDT +	$d��?U�����Z9‹�k�Ô�þ2’.B,X#ý�zA×�H2Ï�D �Ä�''
�ü!8�h*ü�!�h�±A•A×�H�<�õ
+���Ø�b�¹�0(Š�Õ
���Ä WDTOSC�!��*ü�9EÝ�½��	ú�S6Ñ WDT OSC (12kHz)�Ä�V�p"u�ÝEÝ*ü WDT OSC�ÈFw���hA¹�Í�WL86Ñ
�9L!�"�s5ë �Ä�' WDT ��95�<�GKÁ �È�á1u IRCC �˜�,�<�V�)A’5B �ÈWDT �ÊJsFÑ�î�GKÁ�Ä�' WDT ��95�<�'
�Ô�Ê�ÈEîE›  IRCC�˜�,�<�‡�n�]+	�õ�ã,X�™�6 �Ä 

�V�p WDT �ÊJs$d���YF¼ RC ��95 (RC ��95
<�ó�Ô8��� 65� s)�ÈA¹Ne)[	Ã�a4£E› 212~215(+��}7pEÝNMA’
5B),X�ÚNe�Ä�Ô�ã,X WDT $v�Î
<�ó�û4z�� 300mS~600mS�Ä��$v�Î�ÊKÈ�î�´��#ý�z �ÃVDD �¹	ž8ƒ(�	–�D,X
	¬�ê5à	¬�ê �ÄEîE›A’5B WDT ,X�}7pEÝNM�È	Ã�¹�k���ÈKS,X$v�Î
<�ó �Ä�V�p WDT ,X$v�Î�ÊKÈEÝ�� 215 �ÚNe�È
�Ô�û,X$v�Î�ÊKÈ	ÃE’�� 2.3s�� 4.7s(�ÚNe2Ï�D�� 215~216)�Ä 

�V�p WDT ,X�ÊJs$d���Û�¸�ÊJs �È�í�ü HALT (Š�Õ�Ê�ÈWDT �î�0 !6Au�D5à��	•�±�x�s6Ñ �×!8�Ê	¾6Ñ
M4�êF¼F�Ee�á�!�9G¡�„
��|2Ï4³ �Ä�V�p2Ï4³E¤*ü�ü���F�D,X)ƒ�W�� �È�ÎA‚EÝ*ü�YF¼ RC ��95�< �È�´�� HALT
�õ�ã�î�S2Ï4³�ÊJs�0!6 �È,ßK¼(«�3����	•�Z�±�x,X�s6Ñ �Ä 

�ü!7��E¤> �Ê �ÈWDT $v�Î�î�S2Ï4³�á�!�J5B�! TO �Û�« �×���ü HALT �õ�ã�ß �ÈWDT $v�Î	¾�{*ó ��&Á
�á�! ���È	¾�Ý/ß�cAu�D�< Program Counter
`
Ú�Ü�ÛJ\ SP>•�á�! �Ä?U#ÙL8WDT ,X��	Ã�¹�Ý�Ý/¡�•"© �Ö�êF¼
�á�! (�"+	�GEg�9�� RES0Ã)�Ã#ÙL8,ßK¼(«�Û�¸�ê HALT �Û�¸ �Ä#ÙL8,ßK¼(«�Û�¸�Ý�� CLR WDT��
`�� CLR 
WDT1���Ã�� CLR WDT2���`4˜�Û�¸ �Ä 

E­�ø4˜�Û�¸�� �È	¾6ÑEÝ�½�J���Ô4˜ �È+��}7p EÝNM�‡�n�Ä�V  �pEÝ�½�� CLR WDT���ÈFw��	¾?U�;> �� CLR 
WDT��  �Û�¸���î#ÙL8 WDT�Ä�V�pEÝ�½�� CLR WDT1��
`�� CLR WDT2���ÈFw���`�5�Û�¸?U�x�Ó�S*ü�!�î
#ÙL8WDT�È	ú�í �ÈWDT �î+��b$v�Î5à�S2Ï4³�á�! �Ä 
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<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î 

<ÖS÷�<�s6Ñ�¤�o�Ô�þ	Ã	¬Ne)[Eg�Î,X�s6Ñ �È�¹EÖ*ü�b�£	_+	<ÖS÷�<PE�| �Ã�ê�J�WLÔ?U2’.BNe)[Eg�Î,X

�	Ü �ÄBZ 
` BZ ���Ô�Í
`Eg�9 /Eg�Î�é6î PA0 �â PA1 �E*ü,X<ÖS÷�<Eg�Î�Ä	ÃEîE›�}7pEÝNMEÝ�½PA0 
` PA1
FÑ���BEîEg�9 /Eg�Î �ÃBZ 
` BZEg�Î �Ã�¹	ž	)�Ô BZ Eg�Î5à PA1 �0���BEîEg�9 /Eg�Î �Ä?U"¼�ã,X�� BZ �é6î��
BZ �é6î,X	¡	åEg�Î �È�ø5ÙG!	Ü	Ã�{*ó�È��,XEg�Î�s)[PE�|<ÖS÷�<1��<�Ê �Ä 

<ÖS÷�<�ÊJs�9$d���YF¼�ÊJs fS4£E›�ÚNe�<�k�� �È�J�ÚNe2Ï�D	ÃEîE›�}7pEÝNMEÝ�½�� fS/2
2

�� fS/2
9
��KÈ�Ä 

fS 	ÃEîE›�}7pEÝNMEÝ�½���YF¼RC ��95$d�ê2Ï4³�ÊJs�¯�ÚNe �ÄLÔ?U"¼�ã,X��<ÖS÷�<Eg�ÎNe)[���`�<+�
�}7pEÝNM�{�
 �È�Ù�À�J�ÊJs fS �9$d
`�ÚNe2Ï�D �È"u�Ý(M!^�s6Ñ�˜�,�<�â<ÖS÷�<Ne)[�Ý�G �Ä 

�V�p�}7pEÝNM.B�n PA0 
` PA1 �� BZ 
` BZ<ÖS÷�<Eg�Î�È�™NO�ÚPA �{�
�˜�,�< PAC0
` PAC1A’��Eg
�Î�Ä8¹?U<ÖS÷�<!7���¹�0 �ÈLÔ?U�ÚPA0 5B��P¬�×8¹#ÙLÊ�È�í PA0 
` PA1 FÑEg�Î�"+	�G �ÄPA �˜�,�<,X PA0
�!	Ã�0�� BZ 
` BZ<ÖS÷�<Eg�Î ,X�{�
�Ô�G �Ä"¼�ã PA �˜�,�<,X PA1 �!�á6Ñ�{�
 BZ<ÖS÷�<�é6î PA1�Ä 

�V�p�}7pEÝNM.B�n PA0 �� BZ Eg�Î �ÈFw�� PA1 	Ã>•*ü�0�BEîEg�9 /Eg�Î �Ä<ÖS÷�<!7���¹�0 �ÈLÔ?UEîE›
PAC0�Ú PA0 A’��Eg�Î �Ä8¹ PA �˜�,�<�� PA0 5B��P¬�È�í�é6î PA0 	ÃEg�Î<ÖS÷�<PE�|Eg�Î �×8¹#Ù��LÊ �È�í
�é6î PA0 �±�Õ�"+	�G �ÄE­��Eg�Î�D�B�! PA0 >•*ü�9�0�� BZ Eg�Î�Ô�G�{�
 �Ä��1u �}7pEÝNM��EÝ�½�� BZ Eg
�Î�È�� PA �{�
�˜�,�< PAC05B��P¬�È�í PA0 	Ã*ü�0�BEî,XEg�9	· �Ä 

"¼�ã�È8¹�Ú,Ì�h	·A’��Eg�9 �È�´AŽ�}7pEÝNM��EÝ�½�V�) �ÈFÑ�î�0���BEîEg�9�S*ü �ÄE­��	Ã�S�kE­�o�é
6î�¶	Ã�0 ��<ÖS÷�<Eg�Î �È�3	Ã�0��Eg�9�S*ü �×�rL��s6Ñ	ÃEîE›/ß�c�Â�
0Ã	·�{�
�˜�,�<�`�ä �Ä 

 
PAC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

PAC.0 
PAC �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

PAC.1 
PA �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

PA.0 
PA �˜�,�<�˜�,�<�˜�,�<�˜�,�<  

PA.1 
Eg�Î�s6ÑEg�Î�s6ÑEg�Î�s6ÑEg�Î�s6Ñ  

0 0 0 X PA0=0�ÈPA1=0 
0 0 1 X PA0=BZ�ÈPA1=BZ  
0 1 0 X PA0=0�ÈPA1=Input 
0 1 1 X PA0=BZ,PA1=Input 
1 0 0 X PA0=Input,PA1=0 
1 1 X X PA0=Input,PA1=Input 

PA0/PA1 �é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ�é6î�s6Ñ  
"¼�ã�Ö�� X��></��Ï�ã��  

I n t e r n a l  C l o c k  S o u r c e

P A 0  D a t a

B Z  O u t p u t  a t  P A 0

B Z  O u t p u t  a t  P A 1

P A 1  D a t a

 
<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î<ÖS÷�<Eg�Î 

"¼�ã�Ö�Þ�Ò�� PA0 
` PA1FÑ>•EÝ�½��BZ 
` BZEg�Î �È�J0Ã	·�{�
�˜�,�<FÑ>•A’5B��Eg�Î �ÄPA1 �!�Í
<ÖS÷�<Eg�Î�áCK�0*ü�Ä 
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�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã  �ü�ü�ü�ü  HALT 

�V�0�õ�ã��+� HALT �Û�¸�9�r)„,X �È�V�0�õ�ã�Ê2Ï4³(Š�Õ�V�ß �Ö 
�g�� 2Ï4³��95�<�0�� �È���YF¼ RC ��95�<�î4»4Á��95 (�V�pEÝ�½�YF¼RC ��95 )�Ä 
�g�� RAM 
`�˜�,�<�Y�•�±�Õ�á	¬ �Ä 
�g�� WDT >•#ÙL8�JG¡�„�Ô�ŸAu�D(�V�p WDT �ÊJs�9$d�� RC ��95 )�Ä 
�g�� ���ÝEg�9 /Eg�Î	·FÑ�±�Õ�J	s �Ý(Š�Õ�Ä 
�g�� 5B�! PDF�Û�« �È#ÙL8TO �Û�« �Ä 
�g�� �V�p IRC �ÊJs�'�Ô �ÈLCD PE�|�<�¡'
E¤> �× IRCC=0�ÈLCD �ü HALT �õ�ã�ß�'�Ô �Ä 

�¹�ß �¡�0	Ã�¹�S2Ï4³/•�Ô�V�0�õ�ã �ê0NKÆ�õ�ã�Ö�êF¼�á�! �Ã���• �ÃPA 	·�ßL!"“�µ	Ë�ê,ßK¼(«�n�Ê�<
$v�Î �Ä�J�� �È�êF¼�á�!�î�S2Ï4³�ñ�Ÿ�ê �ÈWDT $v�Î�í�î	¥*ó ��&Á�á�! ���ÄEîE›�”#� TO 
` PDF�Û�« �È	G	Ã
�Z?·2Ï4³�á�!,X	s�´ �ÄPDF�Û�«	Ã+�2Ï4³�Þ+	�ê�;> �� CLR WDT���Û�¸#ÙL8 �È+� HALT �Û�¸5B�! �ÄTO �Û
�«+� WDT $v�Î5B�! �È	à�Ê�{*ó
øGf �È��	¾�Ý/ß�cAu�D�< Program Counter
`
Ú�Ü�ÛJ\ SP>•�á�! �È�J�WFÑ
�±�Õ�J	s�Ý,X(Š�Õ �Ä 

PA 	·
øGf
`���•
øGf	Ã�.��!7��E¤> ,X4»4Á �ÄPA 	·,X!£�Ô�!FÑ	Ã�¹+��}7pEÝNMA’5B��
øGf�s6Ñ �Ä�V
�p��+�Eg�9 /Eg�Î	·
øGf �È/ß�c�î�¢�ß�Ô�5�Û�¸�Ô�ŸE¤> �Ä�V�p��+����•
øGf �È	Ã6Ñ�î	¥*ó�ø/¡�™�‰ �Ö�V�p
���•/U!6�ê���•��AŒ��
Ú�Ü�Æ$µ �È/ß�c�Ú�î�¢�ß�Ô�5�Û�¸�Ô�ŸE¤> �×�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í�î�{*ó
�Ô8�,X���•
¡�h �Ä�V�p�üE¯�9 HALT �õ�ã���! �È���•AË"��Û�«�!�Æ>•5B �� 1���È�í���•
øGf�s6Ñ>•/U!6 �Ä 

�'	¥*ó
øGf �È2Ï4³LÔ?UNq�ê8…C
1024tSYS(2Ï4³�ÊJs
<�ó ),X�ÊKÈ�È�!6ÑG¡�„!7��E¤> �È�3����AÈ �È
ø
Gf��	â�î�¦ �9�Ô�þ1��Y
<�ó �Ä�V�p
øGf��+����•�{*ó,XA± �È�í�rL����•�$/ß�c,X�;> �î�ÊE³�Ô�þ�¹�Þ,X
<
�ó�Ä�V�p
øGf�Ð7È�ß�Ô�5�Û�¸�;> �ÈFw���ü1��Y
<�ó�;> �`�ä��	â �È�î0Ÿ	G�;> A¹�Û�¸ �Ä 

���£�ã�s5ë �È�üE¯�9�V�0�õ�ã���! �È�h�ã�—�Ø)Ú���Ý,XEg�9 /Eg�Î	·(Š�Õ �Ä 
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�á�!�á�!�á�!�á�!  

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

�V�0�õ�ã �ê0NKÆ�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	¾�Ý/ß�cAu
�D�< Program Counter
`
Ú�Ü�ÛJ\ SP>•�á�! �È5à2Ï4³�J�WF¼�ÚFÑ
�±�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�!	s�´�á�!	s�´�á�!	s�´�á�!	s�´  
0 0 �Þ+	�Ê RES	¥*ó�á�!  
u u !7��E¤> �Ê RES	¥*ó�á�!  
0 1 �V�0�õ�ã�ß RES	¥*ó�á�!  
1 u !7��E¤> �Ê WDT $v�Î  
1 1 �V�0�õ�ã�ß WDT $v�Î  

"¼�Ö�� u��></��á	¬  
 

���Z�±A•2Ï4³��95�<CK���J0��nE¤> �È2Ï4³�á�! (�Ù�À�Þ+	�á�! �ÃWDT $v�Î�ê+� RES0Ã�á�! )�ê+��V�0
(Š�Õ
øGf�Ê �È2Ï4³
��|�n�Ê�< (SST)�¤�o�Z�Ô�þNq�ê,X�ÊE³�ÊKÈ �È�E 1024�þ2Ï4³�ÊJs
<�ó �Ä 

2Ï4³�á�!�Ê �ÈSST�î>•�t�ü�á�!�Ê�Ê�� �×+��V�0�õ�ã
øGf�3�î�t�9 SST�ÊE³�Ä  
2Ï4³�á�! (�Ù�À�Þ+	�á�! �Ã!7��E¤> �Ê WDT $v�Î�ê+� RES0Ã�á�! )LÔ?UNq�ê�r�t�Ô�þ�tEQ�}7pEÝNM

(Option),X�ÊKÈ�Ä 
2Ï4³�á�!�Ê	Ø�s6Ñ	)��,X(Š�Õ�V�ß��/� �Ö 
 

Program Counter 000H 
���•  /U!6  
NX�ÚNe�<�Ã�ÚNe�< #ÙL8 
WDT  #ÙL8�È�ü��2Ï4³�á�!	â �ÈWDT �Ô�ŸAu�D 
�n�Ê /Au�D�< �0!6  
Eg�9/Eg�Î	·  Eg�9�õ�ã  

Ú�Ü�ÛJ\ SP �Û	å
Ú�ÜNJF¼ 

 

 

R E S

V D D

S S T  T i m e - o u t

C h i p   R e s e t

tS S T

      

W D T

H A L T

E x t e r n a l
R E S

C o l d
R e s e t

S y s t e m  R e s e t

S S T
1 0 - b i t  R i p p l e

C o u n t e r
O S C 1

W a r m  R e s e t

 
�á�!�Ê�c�Ò�á�!�Ê�c�Ò�á�!�Ê�c�Ò�á�!�Ê�c�Ò                             �á�!G!5B�á�!G!5B�á�!G!5B�á�!G!5B  

 
 

�á�!+	CÃ�á�!+	CÃ�á�!+	CÃ�á�!+	CÃ  

"¼�ã�Ö�û�î�D�h*ü ���S*ü
Î���á�!+	CÃ

	G	Ã�È�V�p+	CÃ ����Aƒ !¨EW	]�‡ �ÈEÝ*ü

�k��Aƒ�á�! +	CÃ 

R E S

VD D

1 0 0 kW

1 0 kW

0 . 0 1mF

R E S

VD D

1 0 0 kW

0 . 1mF

0 . 1mF

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

H i - n o i s e
R e s e t
C i r c u i t
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�Ý�G�˜�,�<,X(Š�Õ�V�ß�Ý�G�˜�,�<,X(Š�Õ�V�ß�Ý�G�˜�,�<,X(Š�Õ�V�ß�Ý�G�˜�,�<,X(Š�Õ�V�ß �Ö�Ö�Ö�Ö 

!7��E¤> �óKÈ!7��E¤> �óKÈ!7��E¤> �óKÈ!7��E¤> �óKÈ  �V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã  
�˜�,�<�˜�,�<�˜�,�<�˜�,�<  �Þ+	�á�!�Þ+	�á�!�Þ+	�á�!�Þ+	�á�!  

WDT $v�Î$v�Î$v�Î$v�Î  RES0Ã�á�!0Ã�á�!0Ã�á�!0Ã�á�!  RES0Ã�á�!0Ã�á�!0Ã�á�!0Ã�á�!  WDT $v�Î$v�Î$v�Î$v�Î *  
MP0 1xxx xxxx 1uuu uuuu 1uuu uuuu 1uuu uuuu 1uuu uuuu 
MP1 1xxx xxxx 1uuu uuuu 1uuu uuuu 1uuu uuuu 1uuu uuuu 
BP ---- ---0 ---- ---0 ---- ---0 ---- ---0 ---- ---u 
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 -xxx xxxx -uuu uuuu -uuu uuuu -uuu uuuu -uuu uuuu 
MODE xx0x 01xx xx0x 01xx xx0x 01xx xx0x 01xx uuuu uuuu 
STATUS --00 xxxx --lu uuuu --uu uuuu --01 uuuu --11 uuuu 
INTC0 -000 0000 -000 0000 -000 0000 -000 0000 -uuu uuuu 
TMR0 xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR0C 0000 1000 0000 1000 0000 1000 0000 1000 uuuu uuuu 
TMR1H xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR1L xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx uuuu uuuu 
TMR1C 0000 1000 0000 1000 0000 1000 0000 1000 uuuu uuuu 
PA 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PAC 1111 1111 1111 1111 1111 1111 1111 1111 uuuu uuuu 
PB  ---- 1111 ---- 1111 ---- 1111 ---- 1111 ---- uuuu 
PBC ---- 1111 ---- 1111 ---- 1111 ---- 1111 ---- uuuu 
ADCR 0000 x000 0000 x000 0000 x000 0000 x000 uuuu xuuu 
ADCD ---- -111 ---- -111 ---- -111 ---- -111 ---- -uuu 
WDTC ---- ss01 ---- ss01 ---- ss01 ---- ss01 ---- uuuu 
WDTD 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 
INTC1 ---0 ---0 ---0 ---0 ---0 ---0 ---0 ---0 ---u ---u 
CHPRC 0000 0000 0000 0000 0000 0000 0000 0000 uuuu uuuu 

"¼�Ö 1.�� *��></� ��&Á�á�! ���×    
2.�� u��></��á	¬�ê �×    
3.�� x��></��á.B�n ; 
4. “s” ?U(M�ÿ+-�ã�È�W+�EÝNM><���‡�n(Aº�™AË,ßWDT F¼�Ú,X�Y�• ) 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 

HT46R72D-1A�¤�o�ø�þ �n�Ê /Au�D�<�Ä�n�Ê /Au�D�< 0 ���Ô�þ 8 �!	Ã4ê/ß	å�ÞAu�D�< �È�W,X�ÊJs�9$d	Ã
�¹���êF¼�µ	ËEg�9�ê�YF¼�ÊJs �Ä�V�p*ü�.�YF¼�n�Ê�<�•�ã �È�í�ÊJs$d�� fSYS�ê�YF¼RC�Ä�n�Ê /Au�D�< 1 ��
�Ô�þ 16 �!	Ã4ê/ß	å�ÞAu�D�< �È�J�ÊJs�9$d	Ã�¹���êF¼�µ	ËEg�9�ê�YF¼�ÊJs �Ä�V�p*ü�.�YF¼�n�Ê�<�•�ã �È
�í	ÃEîE›(M!^�s6Ñ�˜�,�<EÝ�½�ÊJs$d�� fSYS/4 �ê�YF¼ RC�Ä�êF¼�µ	ËEg�9	Ã�¹*ü�9Au�D�êF¼�_�Ê �Ã#�G£�Ê
KÈKÈLh�Ã#�G£6Ý�†�‘�z �ê�{*ó�Ô�þ2’.B,X�Ê
Î�µ	Ë �Ä 

 

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

T 0 M 1
T 0 M 0

T M R 0

T 0 E

T 0 M 1
T 0 M 0
T 0 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

8 - b i t  T i m e r / E v e n t  C o u n t e r
P r e l o a d  R e g i s t e r

8 - b i t  T i m e r / E v e n t  C o u n t e r
( T M R 0 )

D a t a  B u s

8 - s t a g e  P r e s c a l e r

8 - 1  M U X
fI N T 0

T 0 P S C 2 ~ T 0 P S C 0

M
U
X

fS Y S

I n t .  R C  O S C

T 0 S

fT 0

 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 0 
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�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0 
1 
2 

T0PSC0 
T0PSC1 
T0PSC2 

�n��NX�ÚNe�<4{�D �ÈT0PSC2�ÈT0PSC1�ÈT0PSC0= 
000�ÖfINT0=fT0 
001�ÖfINT0=fT0/2 
010�ÖfINT0=fT0/4 
011�ÖfINT0=fT0/8 
100�ÖfINT0=fT0/16 
101�ÖfINT0=fT0/32 
110�ÖfINT0=fT0/64 
111�ÖfINT0=fT0/128 

3 T0E 

�n���n�Ê /Au�D�< TMR0 ,X?º	¥�•�ã  
�ü�_�ÊAu�D�õ�ã �ÄT0M1�ÈT0M0�Å=�Ä0�È1�Å�Ö 
1�Ö�ü�ßL!"“Au�D  
0�Ö�ü�Þ	�"“Au�D  
�ü6Ý�†�‘�z#�G£�õ�ã �ÄT0M1�ÈT0M0�Å=�Ä1�È1�Å�Ö 
1�Ö�ü�Þ	�"“�Ô�ŸAu�D �È�ßL!"“�0!6Au�D  
0�Ö�ü�ßL!"“�Ô�ŸAu�D �È�Þ	�"“�0!6Au�D  

4 T0ON �'�Ô /�GKÁ�n�Ê/Au�D�<(0=�GKÁ�È1=�'�Ô ) 

5 T0S 
TMR0 �ÊJs�9$dEÝNM 
(0= fSYS�È1=�YF¼RC) 

6 
7 

T0M0 
T0M1 

�n���¹�0�õ�ã (T0M1�ÈT0M0)�Ö 
01=�_�ÊAu�D�õ�ã (�êF¼�ÊJs) 
10=�n�Ê�õ�ã (�YF¼�ÊJs) 
11=6Ý�†�‘�z#�G£�õ�ã  
00 =�þ*ü  

TMR0C�Ä�Ä�Ä�Ä0EH�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  

T 1 M 1
T 1 M 0

T M R 1

T 1 E

T 1 M 1
T 1 M 0
T 1 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

fI N T 1

8 - s t a g e  P r e s c a l e r

8 - 1  M U X

T 1 P S C 2 ~ T 1 P S C 0

M
U
X

fS Y S/ 4

I n t .  R C  O S C

T 1 S

fT 1

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

1 6 - b i t  T i m e r / E v e n t  C o u n t e r
P r e l o a d  R e g i s t e r

 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�<Au�D�<Au�D�<Au�D�< 1 
 
�Ý�ø�þ�â�n�Ê /Au�D�< 0 �Ý�G,X�˜�,�< �ÈTMR0(0DH)
` TMR0C(0EH)�Ä�m�9 TMR0 �î�Ú�ñ�Ÿ��>™�9��

�n�Ê /Au�D�< 0 ,XNX5B�˜�,�<�� �È5àAÏ TMR0 �í�î	ª�k�n�Ê /Au�D�< 0 ,X�Y�• �ÄTMR0C ���n�Ê /Au�D�< 0 �{
�
�˜�,�< �È*ü�9�n���n�Ê /Au�D�< 0 �Ô�oEÝNM�Ä�Ý�Ý�þ�â�n�Ê /Au�D�< 1 �Ý�G,X�˜�,�< �ÈTMR1H(0FH)�Ã
TMR1L(10H)
` TMR1C(11H)�Ä�m TMR1L 	¾6Ñ�Ú�D�B�m���"�+8V4ç�†�< �Ä8 �!�Å�È 5à�mTMR1H �î�^�Û�n
�D�B
`�"�+8V4ç�†�<,X�D�B,X�D�B�Ú�ÿ�m�� TMR1H 
` TMR1L NX5B�˜�,�<�� �Ä 

�n�Ê /Au�D�< 1 NX5B�˜�,�<,X�Y�•	¾�Ý�ü�m�9 TMR1H �Ê�!�î>•�
	¬5à�m TMR1L �á�î �
	¬NX5B�˜�,�<

,X�� �ÄAÏ	ª TMR1H �î�^ TMR1H ,X�Y�•EÕ7Ç,Â�Û	)�� �È5à TMR1L ,X��>•EÕ7Ç�"�+8V4ç�†�<�� �ÄAÏ TMR1L

�ÚAÏ	ª�"�+8V4ç�†�<,X�� �Ä�6?Ô�� �È�n�Ê /Au�Ê�<,X�"�+8V�Y�•���´"©,È�yAÏ	ª,X �Ä�™NO��AÏ	ª TMR1H�È

�Ú�n�Ê /Au�D�< 1 ,X�"�+8V�Y�•EÕ7Ç�"�+8V4ç�†�< �ÄTMR1C ���n�Ê /Au�D�< 1 �{�
�˜�,�< �È*ü�9�n���n�Ê /

Au�D�< 1 �Ô�oEÝNM�Ä 
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�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0 
1 
2 

T1PSC0 
T1PSC1 
T1PSC2 

�n��NX�ÚNe�<4{�D �ÈT1PSC2�ÈT1PSC1�ÈT1PSC0= 
000�ÖfINT1=fT1 
001�ÖfINT1=fT1/2 
010�ÖfINT1=fT1/4 
011�ÖfINT1=fT1/8 
100�ÖfINT1=fT1/16 
101�ÖfINT1=fT1/32 
110�ÖfINT1=fT1/64 
111�ÖfINT1=fT1/128 

3 T1E 

�n���n�Ê /Au�D�< TMR1 ,X?º	¥�•�ã  
�ü�_�ÊAu�D�õ�ã �ÄT1M1�ÈT1M0�Å=�Ä0�È1�Å�Ö 
1�Ö�ü�ßL!"“Au�D  
0�Ö�ü�Þ	�"“Au�D  
�ü6Ý�†�‘�z#�G£�õ�ã �ÄT1M1�ÈT1M0�Å=�Ä1�È1�Å�Ö 
1�Ö�ü�Þ	�"“�Ô�ŸAu�D �È�ßL!"“�0!6Au�D  
0�Ö�ü�ßL!"“�Ô�ŸAu�D �È�Þ	�"“�0!6Au�D  

4 T1ON �'�Ô /�GKÁ�n�Ê/Au�D�<(0=�GKÁ�È1=�'�Ô ) 

5 T1S 
TMR0 �ÊJs�9$dEÝNM 
(0= fSYS/4�È1=�YF¼RC) 

6 
7 

T1M0 
T1M1 

�n���¹�0�õ�ã (T1M1�ÈT1M0)�Ö 
01=�_�ÊAu�D�õ�ã (�êF¼�ÊJs) 
10=�n�Ê�õ�ã (�YF¼�ÊJs) 
11=6Ý�†�‘�z#�G£�õ�ã  
00 =�þ*ü  

TMR1C�Ä�Ä�Ä�Ä11H�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  
 

T0M0�ÃT0M1(TMR0C)
` T1M0�ÃT1M1(TMR1C)*ü�9�n���n�Ê /Au�D�<,X�¹�0�õ�ã �Ä�êF¼�_�ÊAu�D�õ
�ã��*ü�9A„�)�êF¼�_�Ê,X �È�J�ÊJs�9$d���êF¼ �ÄTMR0�ÃTMR1�Å�é6îEg�9 �Ä�n�Ê�<�õ�ã���Ô�þ�� *ü�õ�ã �È
�J�ÊJs�9$d���YF¼�ÊJs �Ä6Ý�‘#�G£�õ�ã	Ã�¹#�G£ TMR0 �ê TMR1 �é6îP¬/�"+	�G,X6Ý�†�‘�z �È�J�ÊJs�9$d
���YF¼�ÊJs �Ä 

�´AŽ���n�Ê�õ�ãE¬���êF¼�_�ÊAu�D�õ�ã �È�Ô�º�Ô�ŸAu�D �È�n�Ê /Au�D�< 0(1)�î�¢�˜�,�<�'�!��	å�ÞAu
�� FFH(FFFFH)�Ä�Ô�º	¥*ó$v�Î �È�n�Ê /Au�D�<�î�¢NX5B�˜�,�<��G¡�„�tEQ�ñ�� �È�J�Ô�ŸAu�D �×	à�Ê5B�!��
�•AË"��Û�« (T0F�×INTC0 ,X1� 5 �!�È T1F�×INTC0 ,X1� 6 �! )�Ä�ü6Ý�‘#�G£�õ�ã �È�' T0ON/T1ON�â T0E/T1E
�� 1 �Ê�È	¾?UTMR0(TMR1)�é6î�Ý�Ô�þ�Þ	�"“�µ	Ë (�V�p T0E/T1E�� 0�È�í���ßL!"“�µ	Ë )�È�n�Ê /Au�D�<��
�î�Ô�ŸAu�D �È,È�� TMR0(TMR1)6î+	�G�6�á �È	à�Ê T0ON/T1ON>•#ÙLÊ�Ä	G�S�Ô�þ�Ý��-Á6Ý�†�a õ	¥*ó �È
#�G£,X4§�p�3�î�±�,�ü�˜�,�<�� �Ä�6	¹A±AÈ�È�Ô õ	¾6Ñ#�G£�Ô�þ6Ý�†�‘�z �ÄG¡�„5B�! T0ON/T1ON	â�È	Ã
�¹4»4Á#�G£�Ä"¼�ã�È�üA¹�õ�ã�ß �È�n�Ê /Au�D�<��CÇ	¬?º	¥5à�á��+	�G?º	¥ �Ä�'Au�D�<$v�Î�Ê �È�n�Ê /Au�D
�<�î�¢NX5B�˜�,�<��G¡�„�tEQ�ñ�� �È�J5B�!���•AË"��Û�« �ÈE­�â�J�W�ø/¡�õ�ã�Ô�� �Ä 

?U
��|Au�D�< �È	¾?U5B�! T0ON/T1ON(TMR0C/TMR1C,X1� 4 �! )�Ä�ü6Ý�‘#�G£�õ�ã�ß �ÈT0ON/T1ON
�ü#�G£4§�3	â�î>•7¾�|#ÙL8 �×���ü	º�ê�ø/¡�õ�ã�� �ÈT0ON/T1ON	¾6Ñ+��Û�¸�9#ÙL8�Ä�n�Ê /Au�D�< 0/1 ,X
$v�Î	Ã�¹�.��
øGf�µ	Ë �Ä�á1u���”���õ�ã �È	¾?U�m0 �� ET0I �ê ET1I 	G	Ã/U!6�n�Ê /Au�D�<���•�á�u �Ä 

�ü�n�Ê /Au�D�<�0!6Au�D�Ê �È�m�D�B���n�Ê /Au�D�<,XNX5B�˜�,�<�� �È	à�Ê�î�ÚA¹�D�B�m�9���n�Ê /Au�D
�<�Ä���V�p�ü�n�Ê /Au�D�<E¤> �ÊE­���. �È�D�B	¾6Ñ�m�9��NX5B�˜�,�<�� �È,È��	¥*ó$v�Î�Ê�!�î�Ú�D�B�¢NX
5B�˜�,�<�tEQ���n�Ê /Au�D�<�˜�,�< �Ä 

AÏ	ª�n�Ê /Au�D�<�Ê�ÈAu�D�î>•�0!6 �È�¹FS�!	¥*óJíAÃ �×Au�D�0!6�î�Ð7ÈAu�DJíAÃ �È/ß�c
,�™NO "¼�ã
��E­�Ô&• �Ä��&œ�ÎA‚���Ú�D�B�m�9 TMR0 
` TMR1 �˜�,�<�� �È�a�'�Ô,Ì�h,X�n�Ê /Au�D�<�Ä 

TMR1C,X1� 0~2�!*ü�b�n���n�Ê /Au�D�< 1 ,XNX�ÚNe2Ï�D�Ä 
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Eg�9Eg�9Eg�9Eg�9/Eg�Î	·Eg�Î	·Eg�Î	·Eg�Î	·  

HT46R72D-1A�Ý 12 �!	 	åEg�9 /Eg�Î	· �ÈA„�� PA 
` PB�È�J�Ú�ÿ�Í�h RAM 
�
� [12H]
` [14H] �È��
�Ý0Ã	·FÑ	Ã�¹E¯> Eg�9 /Eg�Î�¡�0 �ÄEg�9�Ê �È0Ã	·"u�ÝJÕ�,�s6Ñ �ÈEg�9�µ	Ë�™NO�üMOV A�È[m](m=12H�ê
14H)�Û�¸,X T2 �Þ	�"“���9�!�š�Û�Q �×Eg�Î�Ê �È0Ã	·�ÝJÕ�,�s6Ñ �È0Ã	·�Þ,X�D�B�î�±�Õ�á	¬,È���;> �ß�Ô
�þ�m�9�¡�0 �Ä 

 
VD D

M
U
X

M
U
X

E N

O P 0 ~ O P 7

T M R 0  f o r  P A 4  o n l y
T M R 1  f o r  P A 5  o n l y

I N T  f o r  P A 6  o n l y

S y s t e m  W a k e - u p
( P A  o n l y )

R e a d  D a t a  R e g i s t e r

P A 0 / P A 1

C o n t r o l  B i tP U
D a t a  B u s

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

C h i p  R e s e t

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

W r i t e  D a t a  R e g i s t e r

D a t a  B i t

P A 0 / B Z
P A 1 / B Z
P A 2
P A 3
P A 4 / T M R 0
P A 5 / T M R 1
P A 6 / I N T
P A 7
P B 0 ~ P B 3

B Z / B Z

D Q

C K
S

Q

D Q

C K
S

Q

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

!£�þEg�9 /Eg�Î	·FÑ�Ý�Ô�þ�{�
�˜�,�< (PAC�ÈPBC)�È*ü�9�{�
Eg�9 /Eg�Î(Š�Õ �Ä�ý*ü�{�
�˜�,�< �È	Ã�Í
CMOSEg�Î �Ã�ú�ê�á�ú�Þ�•+	L�,X�ƒ�š(M?º	¥Eg�9 EîE›EC�Ê�|�Õ
�E¯> �
	¬ �Ä�.��Eg�9�Ê �È�Í�h,X�{�
�˜
�,�<�hA’5B�� �� 1���ÄEg�9�µ	Ë�9$d�3	ª�‡�b�{�
�˜�,�< �È�V�p�{�
�˜�,�<,X���� �� 1���ÈFw��AÏ	ª,X���é6î
(Š�Õ�×�V�{�
�˜�,�<,X���� �� 0���È�íAÏ	ª,X���YF¼JÕ�,�<,X�� �Ä	â5Ù	Ã6Ñ�î�ü �þAÏ -�Â�
 -�m�ÿ�Û�¸��	¥*ó �Ä 

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

�!FÑ6Ñ*ü�� SET [m].i���ê�� CLR [m].i���Û�¸5B�!�ê#ÙL8 (m=12H�ê 14H)�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 (�!�¡�0 )�È'
	â�a�Ú4§�p
�m�9JÕ�,�<�ê3��t�<�� �Ä 

PA ,X!£�Ô�þ	·FÑ�K�Ý
øGf2Ï4³,X6Ñ�o �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�á EÝ�½�Þ�•+	L� �È�™NO"¼�ã�üEg�9�õ�ã�ß�È8¹Eg�9 /Eg�Î	·�î�{*ó#B0N(Š�Õ �Ä 
PA0�ÃPA1�ÃPA4�ÃPA5 
` PA6 �Ú�ÿ
` BZ�Ã BZ �ÃTMR0�ÃTMR1 
` INT �E*ü�é6î �Ä 
PA0�ÃPA1 �â BZ�Ã BZ �E*ü�é6î �È�V�pEÝ�½ BZ/BZ �s6Ñ�È�í PA0/PA1�üEg�Î�õ�ã�Ê,XEg�Î�µ	Ë�Ú��<Ö

S÷�<�µ	Ë �È5à�üEg�9�õ�ã�Ÿ4œ�±�Õ�J	s�9,X�s6Ñ �Ä�Ô�ºEÝ�½ BZ/ BZ �s6Ñ�È<ÖS÷�<,XEg�Î�µ	Ë	¾	« PA0 �D
�B�˜�,�<�{�
 �Ä 
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PA0/PA1,XEg�9/Eg�Î�s6Ñ�V�ß��/� �Ö 

PA0 I/O I I O O O O O O O O 
PA1 I/O I O I I I O O O O O 
PA0 �õ�ã  X X C B B C B B B B 

PA1 �õ�ã  X C X X X C C C B B 

PA0 �D�B X X D 0 1 D0 0 1 0 1 

PA1 �D�B X D X X X D1 D D X X 

PA0 �é6î(Š�Õ  I I D 0 B D0 0 B 0 B 

PA1 �é6î(Š�Õ  I D I I I D1 D D 0 B 

"¼�Ö �� I��Eg�9 �×�� O��Eg�Î  
�� D�ÃD0�ÃD1���D�B  
�� B��<ÖS÷�<EÝNM�ÈBZ �ê BZ  
�� X���Ï�ã��  
�� C�� CMOSEg�Î  

 
�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 

��+	"É
`0�	_�<��+	"É
`0�	_�<��+	"É
`0�	_�<��+	"É
`0�	_�<  

HT46R72D-1A�¤�o�Ô�þ��+	"É
`0�	_�< �Ä 
��+	"É	Ã+�/ß�c�{�
�'�Ô�ê�GKÁ �È�W+� VDD �0��Eg�9 �È	ÃEg�Î 2 �á VDD +		_ �Ä	G 2�h VDD�Å�Ä 0�	_

�<*ü�b�{*ó0��n,X 3.3V +		_ �È�0�� AD E@�6+	CÃ
`�êF¼�ô�ó�<+	$d�È�3	Ã�o4­�J�W,Ì�G+	CÃ�S*ü �Ä��.B
�±0�	_�<Eg�Î��0��n,X 3.3V�È�™NO?U�S��+	"ÉEg�Î�û�b 3.6V�Ä 

 

V D D V D D

V D D x 2

C H P C K D

D i v i d e rfS

C H P E N
R E G C E N

V O R E G

W D T
A D C

3 . 3 V

C H P C 2 C H P C 1V O C H P

R e g u l a t o r
( 3 . 3 V )

C h a r g e  P u m p
( V o l t a g e  D o u b l e r )

 
 

	º�ê �ÈE¬�¤�o�Z�Ô�þ 1.5V ,X band gap+		_	¥*ó�< �È�.���"#ý�5�Ê�ß,X	–5×+		_ �ÄE­�þ+		_,Ì�'�b�ü
LÊ�õ�š�Ê�éE¯,X�Ô�þ,È#�	–5×+		_ �È�5�)�,�/��1�����4z�� ���������NW�È�&�)�,�/,X�|9$���� ����V��)�Ä��

V O B G P

CF I LB G P Q S T
( S F R  b i t s )
0 :  O f f  ( s h o r t )
1 :  O n

R e g u l a t o r

B a n d  G a p
E n h a n c e

RE F I

RF I L

 
"¼�Ö VOBGP���YF¼�µ	Ë �È�êF¼�™LÔ?UE²�y�<�ÊCFIL 
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�Ý�Ô�˜�,�< CHPRC�â!8�õ
+,Ì�G �Ä�W����+	"É /0�	_�<�{�
�˜�,�< �È	Ã�¹�{�
��+	"É
`0�	_�<,X�'�Ô
�â�GKÁ�È�¹	žA’5B��+	"É�ÊJs �ÚNe2Ï�D�Ä 

 
�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 
0 REGCEN �'�Ô�ê�GKÁ��+	"É /0�	_�< �Ä1=�'�Ô �× 0=�GKÁ�Å 

1 CHPEN 
�'�Ô�ê�GKÁ��+	"É �Ä1=�'�Ô �× 0=�GKÁ�Å 
"¼�ã�Ö8¹ REGCEN=0�È�í!8�!�´��  

2 BGPQST 

Band gap+		_�¿EóCK�|�s6Ñ  
0:+	L�>•-ÁCÃ�È�¿EóCK�|  
1:+	CÃ�y�9 �È!7��,X RC�õ�ã  
���Z�±A•�¿EóCK�|�ä�s �È!£ õ REGCEN�!�¢ 0 ��
1�È BGPQST�!�3�™�;> �¢ 0 �� 1 ,X�|�0 �È�è 0
(Š�Õ�Ô�å�±�Õ 2ms�ÊKÈ�Ä 

3~7 CHPCKD0~ 
CHPCKD4 

��+	"É�ÊJs�ÚNe �È!8 5 �!	Ã�{*ó 1~32,X�ÚNe2Ï�D 
�J1��ã �Ö��+	"É�ÊJs =�ÄfSYS /16�Å/�ÄCHPCKD+1�Å 

CHPRC�Ä�Ä�Ä�Ä1FH�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  
 
CHPCKD4~0�!*ü�bA’5B��+	"É�¹�0�ÊJs�ÚNe �Ä�rL�Ne)[Au1k�@�ã�� �Ö 
�rL���+	"É�ÊJsNe)[ =�ÄfSYS /16�Å/�ÄCHPCKD+1�Å�Ä  
�ÎA‚��+	"É�¹�0Ne)[�� 20kHz�È�h*ü/ß�cLÔ?UA’5B!7.B���k��NX�ó,XNe)[ �Ä�_�V �Ö8¹�ÊJs�� 4MHz �Ê�È

CHPCKD�h�� 11�×8¹�ÊJs�� 2MHz �Ê�È CHPCKD�h�� 5�Ä 
 

REGCEN CHPEN 
+		_+		_+		_+		_
"É"É"É"É 

VOCHP
�é6î�é6î�é6î�é6î  0�	_�<0�	_�<0�	_�<0�	_�<  

VOREG
�é�é�é�é6î6î6î6î  

OPA  
ADC �£EÄ�£EÄ�£EÄ�£EÄ 

0 X OFF VDD OFF P¬L��Õ �GKÁ 
�H�þ�õ
+�GKÁ �ÈOPA/ADC�]
+	  

1 0 OFF VDD ON 3.3V �'�Ô  VDD +		_P¬�b 3.6V(VDD 
>3.6V) 

1 1 ON 2�h VDD ON 3.3V �'�Ô  
VDD +		_�"�b 3.6V(VDD 

=2.2V �� 3.6V) 
 
�˜�,�< CHPRC�� REGCEN�!����+	"É /0�	_�<�'�Ô /�GKÁ�! �Ä8¹�GKÁ�È�í��+	"É
`0�	_�<FÑ�î>•�GKÁ

�¹L!�"�s5ë �Ä�' REGCEN=0�È!8�õ
+�ÚE¯�9�]+	�õ�ã�J�Ñ+9 CHPEN�!�È AD E@�6
` OPA�3�î�GKÁ�¹L!�"
�s5ë �Ä 

 
�' REGCEN=1�È0�	_�<�Ú�î�S6Ñ �Ä8¹ CHPEN=1�È��+	"É�S6Ñ�J�èEg�Î+		_1��bEg�9+		_�ø�á �Ä2VDD�Å�È

!8+		_�0��0�	_�<Eg�9 �Ä8¹ CHPEN=0�È��+	"ÉL86Ñ�J�èEg�Î+		_1��bEg�9+		_ �ÄVDD�Å�Ä  
�™NO"¼�ãVDD +		_ �È8¹�ã�b 3.6V�È�íLÔ�Ú CHPEN5B1 �S6Ñ��+	"É �×	ú�íLÔ�Ú CHPEN#Ù0�Ä8¹��+	

"ÉL86Ñ�èVDD +		_�"�b 3.6V�È�í0�	_�<Eg�Î�Ú�k�á���±A• �Ä 
 

AD E@�6�<E@�6�<E@�6�<E@�6�< �ü�ü�ü�ü  	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú  
HT46R72D-1A�¤�o�Ô�þ	 /Ã�Ú AD E@�6�<�Ä�W�Ù�À�Ô�þ���û�< �Ã+		_C³Lc�< �Ã/Ã�Ú�<
`!¨EW�< �Ä 
�Ý�ø�þ�â AD E@�6�Ý�G,X�˜�,�< �ÈADCR 
` ADCD�ÄADCR �˜�,�<�� AD E@�6,X�{�
�˜�,�< �È*ü�9�{

�
 AD E@�6,X�Ô/�G�È�•CÃ�<,X�Ô /�G�È��+	 /��+	�¹	ž*ü�bAÏ	ª!¨EW�<Eg�Î(Š�Õ �ÄADCD �˜�,�<*ü�bA’5B�•
CÃ�<�ÊJs�ÚNe�Ä 
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+

-
A m p l i f i e r

D O P A P

D O P A N

O n  C h i p

O f f  C h i p

M
U
X

B u f f e r

D O P A O D C H O P D S R R

+

-

D S R C

I n t e g r a t o r

+

-

D S C C

C o m p a r a t o r

P W R
C o n t r o l

A D C M P O

A D P W R E N

V O R E G

A D D I S C H 0
A D D I S C H 1

V D S O

VI N T

R v f 1

R v f 2
VC M P

R

+

-

 
    "¼�ÖV INT 
` VCMP �µ	Ë	ÃEîE›�˜�,�<A’5B �È�S�J�97¾�á	à+	L��Ú	_ �Ä 
 

C h o p p e r
A m p l i f i e r

D O P A N

D O P A P

D O P A O D C H O P

B u f f e r

2 7 n F1 0 0 kW

O n  C h i pO f f  C h i p

N o t e :  A l l  " R "  a n d  " C "  v a l u e s  h e r e  a r e  f o r  r e f e r e n c e o n l y

B r i d g e
S e n s o r

V AV B

V O R E G

2 5 kW

 
 
ADPWREN�!�Ä ADCR ,X1� 0 �!�Å*ü�b�{�
 AD E@�6�<�Ô/�G�ÄADCCKEN �!�Ä ADCR ,X1� 6 �!�Å*ü

�b�{�
�•CÃ�<�ÊJs�Ô /�G�Ä�' ADCCKEN=1�È�•CÃ�<�ÊJs�Ú�'�Ô �È�J�ÊJsNe)[+� ADCD �˜�,�<A’5B �ÄAD
E@�6�<�Ù	ÿ OPA�Ã4ç�†�< �Ã/Ã�Ú�< 
`!¨EW�< �Ä5à band gap+		_	¥*ó�<���Ô�þ(À0ŸF¼�Ú �È�W�î7¾�|�
�B0�
	_�<�S6Ñ5à�S6Ñ�È	¡���z'
 �Ä�h*ü/ß�c	Ã�{�
	Ø�s6Ñ�'�Ô�â�GKÁ �È�¹L!�"�s5ë �Ä����+	�{�
�! ADDISCH1~0
�ÄADCR ,X1� 1�Ã2 �!�Å*ü�b�{�
	 /Ã�Ú+	CÃ��+	�â��+	 �ÄADCMPO�!�Ä ADCR ,X1� 3 �!�Å��	¾AÏ�! �È*ü
�b></�!¨EW�<Eg�Î �È5à ADINTM �!*ü�9A’5B�{*ó AD E@�6���•,X ADCMPO?º	¥�õ�ã �Ä 

�ßM6�£EÄ
Î�b ADRR0=0�Ä���û�<
`4ç�†�<4˜�ä�!5B���û�<�Ú�ô�ó�<�µ	ËE¯> ���û �Ä 
 

D S R R D S R C

+

-

D S C C

C o m p a r a t o r

A D C M P O4 / 6  V D S O

I n t e g r a t o r

1 / 6  V D S O

VA

CD SRD S

VC

 

 /Ã�Ú�< �Ã!¨EW�<�ÃDSRR�â DSRC��KÈ+	L� �ÄRDS�Å�Ã DSRC�â DSCC��KÈ+	�• �ÄCDS�Å4˜�ä	 /Ã
�Ú AD E@�6��?UF¼�Ú�Ä 

�' VC�ÄDSCC�é6î+		_ �Å�ßL!�"�b 1/6VDSO�Ê�È!¨EW�<Eg�Î�Ú�î+�P¬	¬�" �Ä 
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�ü�Ô8�,X�h*ü�� �È/ß�c	ÃEîE›�Ô�G�{�
 AD E@�6�<E¯> �Î�n�ÊKÈ �ÄTi�Å/Ã�Ú �È'
	â�Û�6����+	�õ�ã �Ä
�' Vc L!7Ç�"�b 1/6VDSO�Ä!¨EW�<�î�
	¬(Š�Õ �Å,XE­!‰�ÊKÈA„��	¡	å/Ã�Ú�ÊKÈ �ÄTc�Å�ÄEîE›�@�ã 1 	ÃAu1k�Î
Eg�9+		_ VA�Ä 

 �@�ã 1�ÖVA=�Ä1/3�Å�h VDSO�h�Ä 2-Tc/Ti�Å�Ä  
    �ÄADRR0=0�Ê�Å  

�¤/� �Ö�™NO"¼�ãEÝ�½!7.B,XRDS�ÈCDS �9.B�n Ti�È�S VC �Ÿ�b 5/6VDSO
` 1/6VDSO��KÈ�Ä�_�V �ÖVFULL 

�á6ÑP¬�b5/6VDSO�ÈVZERO�á6Ñ�"�b 1/6VDSO�Å 

 T c  ( z e r o )   T i  

 T c  

 T c  ( f u l l )  

 D e - I n t e g r a t e  t i m e   I n t e g r a t e  t i m e  

1 / 6  V D S O

VC 
Vf u l l 

V

V z e r o

 
 

�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0 ADPWREN 
	 /Ã�Ú+	CÃ+	$d�Ô�G  
0�Ö+	$d�GKÁ 
1�Ö+	$d�97¾0�	_�<  

1~2 ADDISCH0~ 
ADDISCH1 

A’5B AD E@�6�<��+	 /��+	 �ÄADDISCH1:0�Å 
00�Ö�±+-  
01�Ö��+	 �Ä/Ã�Ú�<Eg�9E²�y7Ç4ç�†�<Eg�Î �Å 
10�Ö��+	 �Ä/Ã�Ú�<Eg�9E²�y7Ç VDSO�Å 
11�Ö�±+-  

3 ADCMPO 

	 /Ã�Ú AD E@�6�<---!¨EW�<Eg�Î  
	¾AÏ�È�m!8�!�Û�¸>•�Ñ+9  
�ü ��+	L
 !‰ �È�' /Ã �Ú �<Eg�Î+	 	_ �" �b 	–5×+	 	_ �È
ADCMPO�Ú+�P¬	¬�"  

4~5 ADINTM0~ 
ADINTM1 

ADC /Ã�Ú�<���•�õ�ã�n�� �È!8�ø�!*ü�9�n�� ADCMPO
�D�B���•?º	¥�õ�ã �Ö 
00:�á?º	¥���•  
01:�Þ	�"“?º	¥���•  
10:�ßL!"“?º	¥���•  
11: �Þ	� /�ßL!"“?º	¥���•  

6 ADCCKEN 
AD E@�6�<�•CÃ�<�ÊJs�Ô�G 
0�Ö�GKÁ 
1�Ö�'�Ô �Ä�ÊJsNe)[+� ADCD �˜�,�<A’5B �Å 

7 ADRR0 
AD E@�6�<+	L�EÝ�½ 
0�Ö�ÄV INT�ÈVCMP�Å=�Ä4/6VOREG�È1/6VOREG�Å 
1�Ö�ÄV INT�ÈVCMP�Å=�Ä4.4/6VOREG�È1/6VOREG�Å 

ADCR�Ä�Ä�Ä�Ä18H�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  
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�!�!�!�!  0ú	Ë0ú	Ë0ú	Ë0ú	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0 
1 
2 

ADCD0 
ADCD1 
ADCD2 

�n���•CÃ�<�ÊJs �ÄLÔ ADCCKEN �S6Ñ�Å�È �ÎA‚Ne)[��
10kHz 
�J�•CÃ�<Ne)[ �Ö 
0�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/1 
1�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/2 
2�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/4 
3�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/8 
4�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/16 
5�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/32 
6�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/64 
7�Ö�ÊJsNe)[ =�ÄfSYS/32�Å/128 

3~7 �ü  �±+-  

ADCD�Ä�Ä�Ä�Ä1AH�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  
 

LCD ��/��,�|�<��/��,�|�<��/��,�|�<��/��,�|�<  

HT46R72D-1A�� LCD ��/��¤�o�Ô�þ� �9�ã�D�B�,�|�<	�
³ �ÄE­�þ	�
³�!�b1��Ô!‰�D�B�,�|�< (RAM 
Bank 1),X 40H �� 50H 	)�� �Ä�,�|�<!‰�ÛJ\ Bank Pointer(BP�×RAM ,X 04H	)�� )��Eî*ü�,�|�<�â LCD ��/�
�,�|�<��KÈ�Û�6,X�Ô�G �Ä�' BP >•5B�� 1���È�Ï�)�D�B�m�9 40H~50H�Ä*ü MP1 
` R1KÈ�y�Ï
�A“KÂ �Å�Ú�î�E

¡ LCD ,X��/� �Ä�' BP >•#Ù�� 0���È  �Ï�)�D�B�m�9 40H~50H�ã
G-�A“KÂ�Ô8��ã���Þ,X�D�B�,�|�< �ÄLCD
��/��,�|�<6Ñ>•AÏ�Î
`�m�9 �È����	¾6ÑEî E›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����/��,�|�<
` LCD ��/��õ
+��KÈ,X�ô�Ø�G2Ï �Ä 

LCD �ÊJs+� IRC 4£E›�ÚNe�<�¤�o �È+��}7pEÝNMEÝ�½�JNe)[���YF¼RC ��95 /3 �ê�YF¼RC ��95 /4�Ä"¼�ã�Ö
LCD �ÊJs�ÚNe+��}7pEÝNM�{�
 �Ä 

4 0 HC O M

0

1

2

S E G M E N T

4 1 H 4 2 H 4 3 H 4 E H 4 F H 5 0 H B i t

0 1 2 3 1 4 1 5 1 6

3

0

1

2

3

 

��/��,�|�<��/��,�|�<��/��,�|�<��/��,�|�<  
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LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î  

HT46R72D-1A,X LCD PE�|�<,XEg�Î�D,Â	Ã�¹+��}7pEÝNM.B�n�� 16�h 4�È17�h 3 �ê 17�h 2�Ä1/2�È1/3 �ê

1/4 	40N!¨ �Å�Ä  LCD PE�|�<�#	_�{*ó�•�ã 	¾�Ý�� R��
_�Ä LCD PE�|�<�#5B+		_��	Ã�¹+��}7pEÝNMA’5B��

1/2 bias�ê 1/3 bias�Ä 

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

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 L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
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  

V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  

V L C D  
1 / 2   V L C D  
V S S  

V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  
V L C D  
1 / 2   V L C D  
V S S  

V L C D  
1 / 2   V L C D  
V S S  
V L C D
1 / 2   V L C D  
V S S  

* * *

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 .

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  

A l l  l c d  d r i v e r  o u t p u t s

 

LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î �Ä�Ä�Ä�Ä1/3Duty,1/2 Duty�È�È�È�ÈR Type�Å�Å�Å�Å 
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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 ,  R  t y p e :  " V A "  V L C D ,  " V B "  2/ 3  V L C D ,  " V C "  1 / 3  V L C D 

LCD PE�|Eg�ÎPE�|Eg�ÎPE�|Eg�ÎPE�|Eg�Î �Ä�Ä�Ä�Ä1/4Duty�Å�Å�Å�Å  

�"+		_�á�!�"+		_�á�!�"+		_�á�!�"+		_�á�! /�”#��s6Ñ�”#��s6Ñ�”#��s6Ñ�”#��s6Ñ  

2Ï4³�K�Ý�"+		_�”#� (LVD)
`�"+		_�á�! (LVR)�s6Ñ�È	Ã+��}7pEÝNMA’5B���'�Ô�ê�GKÁ �Ä�V�pEÝ�½ LVD

�s6Ñ�È*ü��	Ã�¹EîE› MODE.3�9�'�Ô /�GKÁ�"+		_�”#� �ÈEîE› MODE.5 �9AÏ	ª�"+		_�”#�,X(Š�Õ �Ä 

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

*ü,X�Ä 

���Z,¥�{�<�Ê,X�¹�0+		_ �ÈHT46R72D-1A�¤�o�"+		_�á�! �s6Ñ�Ä�V�p�<�Ê,X�¹�0+		_�ü  0.9V�� VLVR

��KÈ �È�_�V+	"4+		_,X	¬�ê �ÈFw�� LVR �î7¾�|�S�<�Ê�{*ó�YF¼�á�! �Ä 

LVR �s6ÑAÈ�â�V�ß�Ö 
�g�� �"+		_ (0.9V�� VLVR),X(Š�Õ�™NO�Õ4Á1ms �¹�Þ �Ä�V�p�"+		_,X(Š�Õ"u�Ý�Õ4Á 1ms �¹�Þ �ÈFw�� LVR �î

�Ñ?š�W5à�á	•�;> �á�!�s6Ñ �Ä 
�g�� LVR EîE›�â�êF¼RES�µ	Ë,X ���ê��,X�s6Ñ�9�;> 2Ï4³�á�! �Ä 

 

VDD �â VLVR ��KÈ,X�G2Ï�V�ß��/� �Ö 
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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  

 

MODE �˜�,�<,X�n���V�ß><�˜�,�<,X�n���V�ß><�˜�,�<,X�n���V�ß><�˜�,�<,X�n���V�ß>< �Ö�Ö�Ö�Ö 

 

�!�!�!�!  �Û	Ë�Û	Ë�Û	Ë�Û	Ë �s6Ñ�s6Ñ�s6Ñ�s6Ñ 

0~1,4,6~7 �ü  �þ�n�� �È�á.B�n��  

2 IRCC 
�ü HALT �õ�ã�ß �ÈIRC �S6Ñ�êL86ÑEÝ�½�! 
0�ÖIRC 
`�YF¼ RC �'�Ô �Ä1�ÖIRC �GKÁ 

3 LVDC �"+		_�”#��'�Ô /�GKÁ(1/0) 

5 LVDO 
�"+		_�”#�Eg �Î (1/0) 
1�Ö�”#����"+		_ ,	¾AÏ;0�Ö"u�Ý�”#����"+		_ �Ä 

MODE�Ä�Ä�Ä�Ä09H�Å�Å�Å�Å�˜�,�<�˜�,�<�˜�,�<�˜�,�<  

�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã  

 HT46R72D-1A�Ý�Ý/¡�¹�0�õ�ã �Ä2Ï4³�ÊJs$d �97¾�êF¼RC ��95 �ê�J�� �È�W,X�¹�0�õ�ã�Ý!7���¹�0(Š�Õ �Ã

0NKÆ(Š�Õ�Ã�V�0(Š�Õ�Ý/¡ �Ä�V�ß><��/� �Ä 

HALT �Û�¸�Û�¸�Û�¸�Û�¸  IRCC ,ßK¼(«,ßK¼(«,ßK¼(«,ßK¼(« 
�êF¼�êF¼�êF¼�êF¼ 

RC ��95��95��95��95  
IRC �ÊJs�ÊJs�ÊJs�ÊJs 2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs  �¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã  

�þ�;> �þ�;> �þ�;> �þ�;>  x �ü  �'�Ô  �'�Ô  �êF¼RC ��95  !7���õ�ã  

0 x �GKÁ 
IRC �'�Ô �È�YF¼

RC ��95�'�Ô  
�GKÁ 0NKÆ�õ�ã 

�'�Ô  �GKÁ 
IRC �GKÁ�È�YF¼

RC ��95�'�Ô  
�GKÁ �V�0 �õ�ã  �;> �;> �;> �;>  

1 
�GKÁ �GKÁ 

IRC �GKÁ�È�YF¼
RC ��95�GKÁ 

�GKÁ �V�0 �õ�ã  

"¼�ÖWDTOSC0~1�˜�,�<�hA’5B���S6Ñ �È	ú�í �È�YF¼RCOSC�Ú�Ô,È�GKÁ�Ä�G�b WDTOSC,X4š8VF¼

�ÚAË�¹,ß WDT F¼�Ú�Ä 
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�}7pEÝNM�}7pEÝNM�}7pEÝNM�}7pEÝNM 

�ß><�ë�Î�Z���Ý�}7pEÝNM �Ä���ÝEÝNM�™NO!7.B�n���È�¹�±A• 2Ï4³!7��E¤> �Ä 

�}7pEÝNM�}7pEÝNM�}7pEÝNM�}7pEÝNM 
2Ï4³��95�õ�ãEÝNM �Ä 
�Ý�ø/¡EÝ�½�•�ã �Ö�J�'��95�ê RC ��95  
fS �ÊJs$dEÝNM�Ä 
�Ý�ø/¡EÝ�½�•�ã �Ö�YF¼RC �ê fSYS /4�Ä 
WDT �ÊJs$dEÝNM�Ä 
�Ý�ø/¡EÝ�½�•�ã �Ö�YF¼RC �ê fSYS /4�Ä 
WDT �'�Ô /�GKÁEÝNM�Ä 
+��}7pEÝNM�‡�n �ÈWDT �'�Ô �ê�GKÁ�Ä 
WDT $v�Î
<�óEÝNM�Ä 
�Ý�¯ /¡EÝ�½,X�•�ã �ÖWDT �ÊJs$d,X 216/fS�Ã215/fS �Ã214/fS �ê 213/fS �ÚNe�Ä 
CLR WDT  õ�DEÝNM�Ä 
E­�þEÝNM�n��*ü�Û�¸#ÙL8 WDT ,X�•"© �Ä�� One time���Û*ü �� CLR WDT���Û�¸�s6Ñ#ÙL8
WDT�Ä�� Two times���Û,X���™NO?U*ü CLR WDT1
` CLR WDT2�`�5�Û�¸�9#ÙL8 WDT�Ä 
<ÖS÷�<Eg�ÎNe)[EÝNM�Ä 
�Ý�?/¡Eg�ÎNe)[�oEÝ�½ �ÖfS /2

2 ~ fS /2
9�Ä�� fS����+��}7pEÝNM.B�n,X�ÊJs$dNe)[ �Ä 

Wake-upEÝNM�Ä 
E­�þEÝNM*ü�9A’5B
øGf�s6Ñ�Ä�êF¼�é6î PA ,X�ßL!"“ �È�K�Ý�Ú2Ï4³�¢ HALT �õ�ã
øGf,X
6Ñ�o�Ä�Ý�!A’5B �Å�Ä  
�Þ�•+	L�EÝNM�Ä 
E­�þEÝNM*ü�9A’5BEg�9/Eg�Î	·�üEg�9�õ�ã�Ê �È��	ú�ú�Ý�YF¼�Þ�•+	L� �ÄPA 
` PB 	Ã�¹(À
0ŸA’5B(�Ý�!A’5B )�Ä 
Eg�9/Eg�Î�â�J�W�s6Ñ�E*ü�é6îEÝNM�Ä 
PA0/ BZ�ÃPA1/ BZ �ÖPA0 
` PA1 	Ã�¹A’5B���Ô8�Eg�9 /Eg�Î	·�ê<ÖS÷�<Eg�Î �Ä 
LCD  COMEÝ�½�Ä 
�Ý�Ý/¡�•�ã	ÃEÝ�½ �Ö2COM�Ä1/2 duty�Å�È 3COM�Ä1/3 duty�Å�ê 4COM�Ä1/4duty�Å�Ä  
LCD �#	_EÝNM�Ä 
�Ý�ø/¡EÝ�½ �Ö1/2 bias�ê 1/3 bias�Ä 
LCD PE�|�<�ÊJs$dEÝNM�Ä 
�Ý�ø/¡Ne)[�µ	Ë	ÃEÝ�½ �Ö�YF¼RC Ne)[ /3~�YF¼RC Ne)[ /4�Ä 
LCD �ü HALT �õ�ã�Ô�GEÝNM�Ä 
LVR EÝNM�ÄLVR �'�Ô�ê�GKÁ �Ä 
LVD EÝNM�ÄLVD �'�Ô�ê�GKÁ �Ä 

INT ?º	¥�•�ãEÝNM�Ö/U!6 �È�Þ	�"“?º	¥ �È�ßL!"“?º	¥ �È�ê�ø5Ù,Z	Ã?º	¥  
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�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ�h*ü+	CÃ 

 

O S C 1

O S C 2

C r y s t a l / R e s o n a t o r
S y s t e m  O s c i l l a t o r
F o r  R 1 ,  C 1 ,  C 2  s e e  n o t e

R C  S y s t e m  O s c i l l a t o r
1 0 0 kW< RO S C< 2 . 4 MW

R 1

C 1

C 2

VD D

RO S C

O S C 1

O S C 2
4 7 0 p F

N M O S  o p e n  d r a i n

O S C  C i r c u i t

R E S

O S C 1

O S C 2
O S C

C i r c u i t

0 . 1mF

1 0 0 kW

V D D

V S S

0 . 1mF

VD D

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

L C D
P A N E L

L C D
P o w e r
S u p p l y

V L C D

P B 0 ~ P B 3

P A 0 / B Z

P A 1 / B Z

P A 2

P A 3

P A 4 / T M R 0

P A 5 / T M R 1

P A 6 / I N T
P A 7

H T 4 6 R 7 2 D - 1 A

C O M 0 ~ C O M 3 / S E G 1 6
S E G 0 ~ S E G 1 5

 
"¼�Ö1. �J�' /LJ*ËAä���<��2Ï4³��95�< ��

�¹�J�'��95�<5à?Ô �È�™�ÝF¼�Ú�J�'��LÔ?U C1 �â C2 �9�õ�š�J��952’�z �Ä5à�Í�bLJ*ËAä���<�9AÈ �È
Î���ÞFÑ LÔ
?U C1�â C2 �9.B�±	Ã�¹!7��CK�� �Ä�ü�î�D�•���� �ÈR1 "u�Ý�™?U�S*ü�Ä�' LVR �s6Ñ"u�Ý
�*ü �È�V�p?U"��'+	
	_�"�b�¹�0+		_�Ê�J�'�™NO?U�0�� �È���Ý�™?U�t�Þ+	L� R1�ÄC1 �â C2 ,X.B�Û�D�B	Ã�¹�
�B�J�' /LJ*ËAä���<,X
?˜��AÈ�â �9EÝ�n�Ä��

2. �á�!+	CÃ ��

�� ���������������á�!+	CÃ,X+	L�	ž+	�•��,XEÝ	ª�h.B�±�¹�0+		_ VDD �ü RES�é6î�Þ	���P¬���!6Ñ0��n �È�J�Ú�D��4È�Õ�ü!7��

�� �� ������AŒ,X�D�B���Y �Ä���ZL�!6�§�Ä�F�D �È RES6î,X�é4“�h��	Ã6Ñ
�C^-ÁC^�Q �Ä��

3. �Í�b�h*ü���¢�á�!+	CÃE¯�9,X�§�Ä�F�D�Ø)Ú	ž��95�<�êF¼�<�Ê,X4š8V �È	Ã�¹	– ,ß�h*ü8×�_ HA0075S�Ä 
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�Ò�_�Ò�_�Ò�_�Ò�_  

H T 4 6 R 7 2 D - 1 A

C O M 0 ~ C O M 3 / S E G 1 6
S E G 0 ~ S E G 1 5

L C D
P a n e l

D S R R

D S R C

D S C C

V O R E G

V O C H P

V O B G P

C H P C 1

C H P C 2

V S S

S e n s o r

V R E G

1 0mF
1 0mF

4 7mF
V R E G

1 0mF

L C D  P o w e r  S u p p l yV L C D

P B 0 ~ P B 3

P A 0 / B Z

P A 1 / B Z

P A 2

P A 3

P A 4 / T M R 0

P A 5 / T M R 1

P A 6 / I N T

P A 7

D O P A P

D O P A N

D O P A O

D C H O P

V O B G P

2 5 kW

3 0 0 kW

4 7mF

R E S

O S C 1

O S C 2
O S C

C i r c u i t

0 . 1mF

1 0 0 kW

V D D

V S S

0 . 1mF

VD D

R e s e t
C i r c u i t
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�Û�¸Lš�Ÿ4¡�Û�¸Lš�Ÿ4¡�Û�¸Lš�Ÿ4¡�Û�¸Lš�Ÿ4¡  

�Û�¸Lš�Û�¸Lš�Û�¸Lš�Û�¸Lš  

�Ï�)	)(����ä�sE¤�0,X���—�ü�b�W,X�Û�¸Lš �È!8�Û�¸Lš���Ô4˜/ß�c�Û�¸-Õ �È*ü�9�Û�Ð	)(����V�)	•�;

> �Û�n,X�¹�0 �Ä�ü,¯5x	)(����� �È�¤�o�Z��� �è�ç	¬Eî,X�Û�¸ �È�ECYE›�A	��5 �È/ß�cA’Au�Ü	Ã�¹�_	��s�á


��r)„�ª�À,X�h*ü �Ä 

���Z�È�t�•�ç�Z?·	Ø�ã	Ø��,X�Û�¸-Õ �È�y�ß�9�Ý�s6Ñ�Ú4˜�Ÿ4¡�W�À �Ä 

�Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó�Û�¸
<�ó  

�ûF¼�Ú,X�¡�0
�	¾LÔ?U�Ô�þ�Û�¸
<�ó�9�;> �Ä�Ú�� �ÃA×*ü�ê�¹><�íLÔ?U�ø�þ�Û�¸
<�ó �Ä�Ô�þ�Û�¸
<�ó

,Ì�'�b�¯�þ2Ï4³�ÊJs
< �ó�È�´!8�V�p�ü 8MHz ,X2Ï4³�ÊJs��95�<�ß �È�ûF¼�Ú,X�¡�0�Ú�ü 0.5� s ���;> �`�ä �È

5à�Ú���êA×*ü�¡�0�í�Ú�ü 1� s ���;> �`�ä �Ä<Q'
LÔ?U�ø�þ�Û�¸
<�ó,X�Û�¸Eî���Û,X�� JMP�ÃCALL�ÃRET�Ã

RETI 
`�¹><�Û�¸ �È���V�p(I#]��/ß�cAu�D�<�"�+8V�˜�,�< PCL �3�Ú�î8…C
�Ô�þ
<�ó	•�t�¹�;> �Ä	G�Û�¸

�
	¬ PCL ,X�Y�•E¯5à�Ð7È,È�yCÇE@7Ç�„
�
��Ê �ÈLÔ?U�î�Ô�þ
<�ó	•�;> �Ä�_�V “CLR PCL”�ê “MOV PCL, 

A” �Ä�Í�bCÇE@
Q�¸�™NO"¼�ã,X���È�V�p!¨EW,X4§�p(I#]��CÇE@�|�0�Ú�î8…C
�Ô�þ
<�ó �È�V�p"u�Ý�íLÔ�Ô�þ


<�ó	G	Ã �Ä 

�D�B,X�ôEÕ�D�B,X�ôEÕ�D�B,X�ôEÕ�D�B,X�ôEÕ 

	)(��� /ß�c���D�B�ôEÕ���S*ü�Ô��Ne4�,X�¡�0���Ô �È�S*ü�Ý/¡ MOV ,X�Û�¸ �È�D�B�á��	Ã�¹�¢�˜�,�<

E@/Ï7Ç3��t�< (	¡���z'
 )�È5à�è6Ñ�ó,È�y/Ï�|0Ÿ	G�D��3��t�< �Ä�D�B�ôEÕ�ÔG¡?U,X�h*ü���Ô���¢�y�
0Ã	·

�y�
�D�B�ê5Ù�ôEÕ�D�B��Eg�Î0Ã	· �Ä 

1k��E¤1k1k��E¤1k1k��E¤1k1k��E¤1k  

1k��E¤1k
`�D�B�Ø)Ú���ûF¼�Ú	)(����h*ü��LÔ�K�Û,X6Ñ�o �È�ü,¯5x	)(����YF¼,X�Û�¸Lš�� �È	Ã,È�y�r

)„�t�â�£,XE¤1k �Ä�'�t"©,X4§�pCY�Î 255�ê�£"©,X4§�p�å�b 0 �Ê�È?U"¼�ã!7.B,X�Ø)ÚE¯�!
`�ó�!,XKÂNl �Ä

INC�ÃINCA�ÃDEC 
` DECA �Û�¸�¤�o�Z�Í�Ô�þ�Û�n
�
�,X���t�Ô�ê�£�Ô,X�s6Ñ �Ä 

F�Ee
`/Ï�!E¤1kF�Ee
`/Ï�!E¤1kF�Ee
`/Ï�!E¤1kF�Ee
`/Ï�!E¤1k  

�Û�šF�EeE¤1k�_�V AND�ÃOR�ÃXOR 
` CPL �<FÑ�Ù	ÿ�ü,¯5x	)(����YF¼,X�Û�¸Lš�� �Ä�û�î�D(I#]��

�D�BE¤1k,X�Û�¸ �È�D�B,X�ôEÕ�™NOEîE›3��t�< �Ä�ü���ÝF�Ee�D�BE¤1k�� �È�V�pE¤1k4§�p��LÊ �È�íLÊ�Û�«�!

�Ú>•5B�! �È	º�êF�Ee�D�BE¤*ü�6�ãE¬�Ý/Ï�!�Û�¸ �È�_�V RR�ÃRL�ÃRRC 
` RLC �¤�o�Z	å�º�ê	å	Ç/Ï�|�Ô

�!,X�•"© �Ä/Ï�!�Û�¸��*ü�b��> 0Ã	·,X/ß�c�h*ü �È�D�B	Ã�¢�YF¼�˜�,�<E@/Ï7ÇE¯�!�Û�«�! �È5à!8�!�í	Ã>•

�”P` �È/Ï�!E¤1kE¬	Ã�h*ü�ü�,"©�âL8"©,XE¤1k4˜�ä�� �Ä 

�Ú��
`�{�
,XE@�6�Ú��
`�{�
,XE@�6�Ú��
`�{�
,XE@�6�Ú��
`�{�
,XE@�6  

/ß�c�Ú����G›	ª�S*ü JMP �Û�¸CÇE@7Ç�Û�n
�
��ê�S*ü CALL �Û�¸A×*ü�$/ß�c,X�6�ã �È�ø5Ù�� �á	à�ü

�b�'�$/ß�c>•�;> �`!©	â �È/ß�c�™NOP@�ÞE¨�²	s�9,X
�
� �ÄE­�þ�|�0��+���5B�ü�$/ß�cG ,XE¨�²�Û�¸ RET

�9�r)„ �È�W	Ã�S/ß�cCÇ�² CALL �Û�¸��	â,X
�
� �Ä�ü JMP�Û�¸�� �È/ß�c�í	¾��CÇ���Ô�þ�Û�n,X
�
�5à�Æ �È

�J�áLÔ�V CALL �Û�¸8�CÇ�² �Ä�Ô�þM2���Ý*ü,X�Ú���Û�¸���5�ÊCÇE@ �ÈCÇE@�5�Ê��+��D�B�,�|�<�ê�Û�n�!�9

�t�¹�‡�n �ÄFI�~CÇE@�5�Ê�È/ß�c�Ú4»4Á�;> �ß�Ô�5�Û�¸�ê+9E›�èCÇE@7Ç�y�ß�9,X�Û�¸ �ÄE­�o�Ú���Û�¸��/ß

�cCD	å,X�GK� �ÈCÇE@�5�Ê	Ã6Ñ���êF¼�Ô�GEg�9�È�ê5Ù���YF¼�D�B�!,X�� �Ä 
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�!E¤1k�!E¤1k�!E¤1k�!E¤1k  

�o�D�B�,�|�<��	)�þ�!,XE¤1k�Û�¸��,¯5x	)(���,X(M�û���Ô �ÄE­(M�û�Í�bEg�Î0Ã	·�!,X?˜�æ�ø�J�Ý

*ü�È�J���þ�ÿ,X�!�ê0Ã	·,X�é6î	Ã�¹�S*ü �� SET [m].i���ê�� CLR [m].i���Û�¸�9A’�n�J��P¬�!�ê�"�! �Ä�V�p

"u�ÝE­(M�û �È/ß�cA’Au�Ü�™NO��AÏ�9Eg�Î	·,X 8 �!�D�B �È�Ø)ÚE­�o�D�B �È'
	â�aEg�Î!7.B,X�„�D�B �ÄE­/¡

AÏ�9 -�Â�
 -�m�Î,XE›/ß)„�ü�í>•�!E¤1k�Û�¸��	ª�· �Ä 

�¹><E¤1k�¹><E¤1k�¹><E¤1k�¹><E¤1k 

 �D�B,X�|�,Eî��+��˜�,�<�`�ä �È'
5à�'�Ø)Ú�ûG£�Î�n,X�D�B�Ê �È�W,X�,�|G£����Eô�ä�Í�þ�ÿ�,�|�<,X

�á�“ �Ä���Z�
�X!8KÂNl �È,¯5x	)(�����AŒ�ü/ß�c�,�|�<��A’�n�Ô
+�D�B	Ã,È�y�,�|,X	�
³ �È	¾LÔ?U�Ô4˜1T

�ç,X�Û�¸	G	Ã�Í�D�BE¯> �¹>< �Ä 

�J�W�J�W�J�W�J�WE¤1kE¤1kE¤1kE¤1k 

L8�Z�ÞEÄ�s6Ñ�Û�¸�ê �È�J�W�Û�¸E¬�Ù�À*ü�b,Õ+	,X �� HALT ���Û�¸
`�S/ß�c�ü�U0Ã+		_�ê+	.•)ƒ�W�ß

�¡6Ñ!7���¹�0,X,ßK¼(«�n�Ê�<�{�
�Û�¸ �ÄE­�o�Û�¸,X�S*ü�íAË�¹KÙ,Ì�G,X0´8V �Ä 

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

�ß�ë><�� ���Ý';�Û�¸�s6Ñ�9�Ú2O�£EÄ,X �È	Ã�0��
Î���Û�¸,X	–5× �È�J�S*ü�Z�V�ß�Ã�_ �Ä 

><���Ã�_ �Ö 

x�Ö0Ÿ	G�D 

m�Ö�D�B�,�|�<
�
�  

A�Ö3��t�<  

I�Ö0~7	Ë�!  

Addr�Ö/ß�c�,�|�<
�
�  
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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�«�!  
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�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(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) �´  



HT46R72D-1A 
	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú	 /Ã�Ú A/D+LCD 
_�?�!
_�?�!
_�?�!
_�?�! OTP 	)(���	)(���	)(���	)(���  

Rev. 1.00  35     2008-06-25 

 

�}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  
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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>™�µ�C�Õ>™�µ�C�Õ>™�µ�C�Õ>™�µ�C 

52-pin QFP (14�h�h�h�h 14) �ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  

3 9

4 0

5 2

1

2 7

1 3

A B

C

D

1 4

2 6

E

F

G

H

I

J

K

 

 

 

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

�Ô�ã�Ô�ã�Ô�ã�Ô�ã  !7��!7��!7��!7��  �Ô�û�Ô�û�Ô�û�Ô�û  
A 17.3 �ü  17.5 
B 13.9 �ü  14.1 
C 17.3 �ü  17.5 
D 13.9 �ü  14.1 
E �ü  1 �ü  
F �ü  0.4 �ü  
G 2.5 �ü  3.1 
H �ü  �ü  3.4 
I �ü  0.1 �ü  
J 0.73 �ü  1.03 
K 0.1 �ü  0.2 
�¢  0�e  �ü  7�e  
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