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fSYS = 32768Hz�Ö2.2V�� 5.5V 
fSYS = 4MHz�Ö2.2V�� 5.5V 
fSYS = 8MHz�Ö3.3V�� 5.5V 

�g�� 8 �þ	 	åEg�9 /Eg�Î	·  
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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 AÈAÈAÈAÈ    �â�â�â�â  
PA0/BZ 
PA1/BZ  
PA2/TMR 
PA3 
PA4/PWM0
PA5/PWM1
PA6,PA7 

Eg�9/Eg�Î  

�Þ�•+	L�  

øGf 

BZ/BZ  
PWM0~PWM1 

8 �!	 	åEg�9 /Eg�Î0Ã	· �È!£�Ô�!	Ã+��}7pEÝNMA’5B��
øGf
Eg�9�Ä	Ã+�EC�Ê�Û�¸A’5B�� CMOSEg�Î�ê�‘�š(M?º	¥Eg
�9�È	Ã+��}7pEÝNMA’5B��	ú�ú�Þ�•+	L� �ÄPA0�ÃPA1�ÃPA2�È
PA4 
` PA5 �Ú�ÿ�â BZ�Ã BZ �ÃTMR�ÈPWM0
` PWM1 �é
6î�E*ü �Ä  

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

Eg�9/Eg�Î  �ü  

8 �!	 	åEg�9 /Eg�Î	· �Ä	Ã+�EC�Ê�Û�¸A’5B�� CMOSEg�Î
�ê�‘�š(M?º	¥Eg�9 �ÄA/D �µ	ËEg�9�â PB �é6î�E*ü �È�Ô�º
PB �0�� A/D Eg�9�Ä+�EC�Ê�Û�¸A’5B �Å�È �í,Ì�hEg�9 /Eg�Î
�s6Ñ�î7¾�|/U!6 �Ä 

PC0~PC3 
PC4/COM0 
PC5/COM1 
PC6/COM2 
PC7/COM3 

Eg�Î  �ü  
8 �! CMOSEg�Î0Ã	· �Ä 
PC4~PC7�3	Ã*ü�0 COM0~COM3�Ä 

PD0/INT 
PD1~PD7 

Eg�9/Eg�Î  
Eg�Î  

�ü  
8 �! CMOSEg�Î0Ã	· �Ä 
PD0
`�êF¼���•Eg�9�é6î �E*ü �Ä 

PE0~PE7 Eg�Î  �ü  8 �! CMOSEg�Î 0Ã	· �Ä 

OSC1 
OSC2 

Eg�9 
Eg�Î   

�J�'�ê RC 
OSC1�ÃOSC2E²�y RC �ê�J�' �Ä+��}7pEÝNM.B�n�Å�¹�{*ó
�YF¼2Ï4³�ÊJs�Ä�ü RC��95�•�ã�ß �ÈOSC2��2Ï4³�ÊJs�¯
�ÚNe,XEg�Î	· �Ä 

OSC3 
OSC4 

Eg�9 
Eg�Î  

�ü  
OSC3
` OSC4E²�y���Ô�þ 32768Hz,X�J�'��95�<�9�{*ó
2Ï4³�ÊJs
` �r�Ê2Ï4³�ÊJs �Ä 

——
RES Eg�9 �ü  �‘�š(M?º	¥�á�!Eg�90Ã �È�"+	�G�Ý�� �Ä 

VDD �ü  �ü  !7+	$d �Ä 

VSS �ü  �ü  Bó+	$d�È�y
� �Ä 
VREF   A/D 
Î�š+		_Eg�90Ã �Ä 

VDDB 
VDDC �ü  �ü  PB&PC0Ã	·!7+	$dEg�9 �Ä 

VSSD 
VSSE �ü  �ü  PD&PE0Ã	·Bó+	$dEg�9�È�y
� �Ä 

"¼�Ö1�ÃPA 0Ã	·!£�!	ÃEîE› �}7pEÝNMA’5B��
øGfEg�9�Ä 
    2�Ã><�����¤�o,X��8ƒ(��Ô�û�Õ>™���Ì�Ê,X�é6î �È�ü�ã,X�Õ>™���JM2FÑ�,�ü �Ä  

�UL$	–�D�UL$	–�D�UL$	–�D�UL$	–�D  
+	$d�o�h+		_   ……  VSS�É0.3V~ VSS�Ç6.0V     �|�,#ý�z   ……�� �É50�� ~ 125��  

0Ã	·Eg�9+		_   …… VSS�É0.3V~ VDD�Ç0.3V     �¹�0#ý�z  �� ……�� �É40�� ~ 85��  

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

��#\5ë+	#� ………. ………. ……….500mW 
"¼�Ö E­G 	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 �È
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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=32768Hz 2.2 �ü  5.5 
�ü  fSYS=4MHz 2.2 �ü  5.5 VDD �¹�0+		_  
�ü  fSYS=8MHz 3.3 �ü  5.5 

V 

VAVDD �õ�³+	CÃ�¹�0+		_  �ü  VAVDD= VDD 2.7 �ü  5.5 V 
3V �ü  1 2 

IDD1 �¹�0+	#� (�J�'�È RC ��95 ) 
5V 

�´BóEQ 
fSYS=4MHz 
ADC /U!6  �ü  2.5 5 

mA 

IDD2 �¹�0+	#� (RC�ÈRTC��95 ) 5V 
�´BóEQ 
fSYS=8MHz 
ADC /U!6  

�ü  4 8 mA 

3V �ü  20 40 
IDD3 

�¹�0+	#� (RTC*��95 �'�Ô �È
RC��95�GKÁ) 5V 

�´BóEQ 
fSYS=32768Hz 
ADC /U!6  �ü  50 100 

�­ A 

3V �ü  3 5 
ISTB1 

M- �Õ +	 #� ( ,ß K¼ (« �' �Ô �È 
RTC*��95�'�Ô ) 5V 

�´BóEQ 
2Ï4³�V�0�õ�ã  �ü  6 10 

�­ A 

3V �ü  1 2 
ISTB2 

M- �Õ +	 #� ( ,ß K¼ (« �G KÁ�È 
RTC*��95�'�Ô ) 5V 

�´BóEQ 
2Ï4³�V�0�õ�ã   2 4 

�­ A 

3V �ü  2 4 
ISTB3 

M- �Õ +	 #� ( ,ß K¼ (« �' �Ô �È 
RTC*��95�GKÁ) 5V 

�´BóEQ 
2Ï4³�V�0�õ�ã  �ü  4 8 

�­ A 

3V �ü  �ü  1 
ISTB4 

M- �Õ +	 #� ( ,ß K¼ (« �G KÁ�È 
RTC*��95�GKÁ) 5V 

�´BóEQ 
2Ï4³�V�0�õ�ã  �ü  �ü  2 

�­ A 

ISTB5 
200K �ÊM-�Õ+	#� �Ä?•"¼ 2�Å 
1/2 �#	_ +	L� �Ä,ßK¼(«�GKÁ�È
RTC��95�GKÁ�Å 

3V 
�´BóEQ 
2Ï4³�V�0�õ �ã  

�ü  30 50 �­ A 

V IL1 Eg�9/Eg�Î 	·,X�"+	�GEg�9  �ü  �ü  0 �ü  0.3VDD V 
V IH1 Eg�9/Eg�Î 	·,XP¬+	�GEg�9  �ü  �ü  0.7VDD �ü  VDD V 

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

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

1.98 2.1 2.22 
2.98 3.15 3.32 VLVR �"+		_�á�!  �É �É 
3.98 4.2 4.42 

V 

3V 4 8 �É 
IOL1 PA Eg�9/Eg�Î	·& +	#�  

5V 
VOL=0.1VDD 

10 20 �É 
mA 

3V 0.6 1.3 �É 
IOL2 PB�ÃPCEg�9/Eg�Î	·& +	#�  

5V 
VOL=0.1VDD 

1.5 3.0 �É 
mA 

3V 12 24 �É 
IOL3 PD�ÃPEEg�9/Eg�Î	·& +	#�  

5V 
VOL=0.1VDD 

30 60 �É 
mA 

3V -2 -4 �É 
IOH1 PA Eg�9/Eg�Î	·$d+	#�  

5V 
VOH=0.9VDD 

-5 -10 �É 
mA 

3V -4 -8 �É 
IOH2 PB�ÃPCEg�9/Eg�Î	·$d+	#�  

5V 
VOH=0.9VDD 

-10 -20 �É 
mA 

3V 0.25 0.5 �É 
IOH3 PD�ÃPEEg�9/Eg�Î	·$d+	#�  

5V 
VOH=0.9VDD 

0.5 1.0 �É 
mA 

3V 20 60 100 RPH �Þ�•+	L�  
5V 

�É 
10 30 50 

k�¡  
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VBIAS 1/2VDD �#	_ �Ä?•"¼ 3�Å 5V �É 2.3 2.5 2.7 V 
VAD A/D Eg�9+		_  �É �É 0 �É VREF V 

VREF A/D Eg�9
Î�š+		_8×�È  �É 
VAVDD 

=2.7V~5.5V 1.6 �É 
VAVDD

+0.1 V 

DNL A/D �‚�ÚM24“�û�z  -2 �É 2 

INL A/D /Ã�ÚM24“�û�z  
�É 

VAVDD=5V 
VREF= VAVDD 

tAD=0.5�­ S -4 �É 4 
LSB 

3V �É 0.5 1.0 
IADC A/D E@�6�Ê�r�t,X�s5ë  

5V 
�É 

�É 1.5 3.0 
mA 

  "¼�Ö1�Ã*RTC ��95���6CK����95�<  

   2�Ã�Ú LCDC �˜�,�<�� LCDEN=1�ÈCOM0EN=1
` RSEL=0#�A©ISTB5 

 3�ÃVBIAS +		_��A’Au�Ê�±A• �È�JM2#�A©��  

   4�ÃVAVDD �¤�o�YF¼�õ�³+	CÃ+		_ �È8ƒ(��YF¼�â VDD �YF¼E²�y�È"u�Ý�êF¼�é6î  

�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  	)�!	)�!	)�!	)�!  

�É 2.2V~5.5V 400 �É 4000 
fSYS1 2Ï4³�ÊJs �ÄRC ��95 �Å 

�É 3.3V~5.5V 400 �É 8000 
kHz 

fSYS2 2Ï4³�ÊJs �ÄRTC��95 �Å �É 2.2V~5.5V �É 32768 �É kHz 
�É 2.2V~5.5V 0 �É 4000 

fTIMER �n�Ê�<,XEg�9Ne)[  
�É 3.3V~5.5V 0 �É 8000 

kHz 

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

5V �É 32 65 130 
�­ s 

3V 184 369 737 
tFSP1 

fSP$v�Î
<�ó  
(�ÊJs$d�� WDT ��95 ) 5V 

NX�ÚNe
�Äfs/4096�Å 131 266 532 

m s 

tFSP2 
fSP$v�Î
<�ó  
(�ÊJs$d�� RTC ��95 ) 

�É 
NX�ÚNe

�Äfs/4096�Å 
�É 125 �É m s 

tRES �êF¼�á�!�"+	�G6Ý�†�‘�z  �É �É 1 �É �É �­ s 
tSST  2Ï4³
��|�Ê�Ê
<�ó  �É �V�0 �õ�ã 
øGf �É 1024 �É *tSYS  
tLVR �"+		_�á�!  �É �É 0.25 1 2 m s 
tINT ���•6Ý�†�‘�z  �É �É 1 �É �É �­ s 
tAD A/D �ÊJs
<�ó  �É �É 0.5 �É �É �­ s 
tADC A/D E@�6�ÊKÈ �É �É �É 16 �É tAD 

"¼�Ö*t SYS =1/ fSYS1�ê 1/ fSYS2 
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2Ï4³4§�X2Ï4³4§�X2Ï4³4§�X2Ï4³4§�X  

�YF¼2Ï4³4§�X��,¯5x	��Ð�'�@	Ì4£#"
_ A/D 	)(����K�Ý8C�QE¤> �û6Ñ,X��?U�´2ô �Ä+��bG›*ü RISC4§
�X�È!82Ï�ë	)(����K�ÝP¬E¤1kEó�z
`P¬�û6Ñ,X(M�û �ÄEîE›#�"�4“,X�•�ã �È�Û�¸,X	ª�k
`�;> 	à�ÊE¯> �È!8
���S�kL8�Z�Ú��
`A×*ü�Û�¸�ê �È�J�W�Û�¸FÑ6Ñ�ü�Ô�þ�Û�¸
<�ó�Y�`�ä �Ä8 �!,X ALU 	–�â�Û�¸Lš�����Ý,XE¤
1k�È�W	Ã�`�ä1k��E¤1k �ÃF�EeE¤1k�Ã/Ï�! �Ã�t�Ã�£
`�Ú��1��s6Ñ �È5à�YF¼,X�D�BCÃ�X�í�¹EîE›3��t�<�ê
ALU ,X�•�ã�t�¹1T�ê �Ä�Ý�o�˜�,�<�ü�D�B�,�|�<��>•�r)„ �È�è	Ã�¹,È�y�êKÈ�y�Ï
� �Ä1T	),X�˜�,�<�Ï
��•
�ã
`4§�X(M�û �È.B�±�Z�ü�¤�o�Ô�û	ÃM4�z
`&I#��û,X I/O 
` A/D �{�
2Ï4³�Ê �È�™LÔ?U�å�D,X�êF¼�<�Ê�Ä 

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

2Ï4³�ÊJs+��J�' /LJ*Ë��95�<�ê RC ��95�<�¤�o �È4š�Ú�� T1~T4�¯�þ�YF¼�{*ó,XM2G¡	´�ÊJs �Ä/ß�cAu�D
�<�ü T1 �Ê7¾�|�t�Ô�J�g	ª�Ô�5�„,X�Û�¸ �È�=�ß,X T2~T4�ÊJs�`�ä�Û�¸,X?·-Õ
`�;> �È�´!8�Ô�þ T1~T4�Ê
Js�6�ä�Ô�þ�Û�¸
<�ó �Ä<Q'
�Û�¸,X	ª�k
`�;> 	¥*ó�üE²4Á,X�Û�¸
<�ó �È��	)(���#�"�4“,X4§�X�î�±A•�Û�¸
�ü�Ô�þ�Û�¸
<�ó�Y>•�Ý��,X�;> �È(M!^,X�™�‰	¥*ó�ü/ß�cAu�D�<,X�Y�•>•�
	¬,X�Ê�í �È�V�$/ß�c,XA×*ü�ê
CÇE@�È�üE­�™�‰�ß�Û�¸�ÚLÔ?U�î�Ô�þ�Û�¸
<�ó,X�ÊKÈ	•�;> �Ä 

�'�S*ü RC ��95�< �Ê�È OSC2	Ã�¹9‹�k�Ô�þ T1 ,Ì�ÊJs	à!9�µ	Ë �ÈE­�þ T1 ,Ì�ÊJs�Ý fSYS/4 ,XNe)[ �È�¹
�Ý 1: 3 P¬/�",X	40N!¨ �Ä 

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

 

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

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

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

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

P C P C + 1 P C + 2

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

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

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

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

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

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

P i p e l i n i n g

 
2Ï4³�Ê�c
`#�"�4“2Ï4³�Ê�c
`#�"�4“2Ï4³�Ê�c
`#�"�4“2Ï4³�Ê�c
`#�"�4“  

 

F e t c h  I n s t .  1 E x e c u t e  I n s t .  1

F e t c h  I n s t .  2

F l u s h  P i p e l i n e

1

2

3

4

5

6 D E L A Y :

M O V  A , [ 1 2 H ]

C A L L  D E L A Y

C P L  [ 1 2 H ]

:

:

N O P

E x e c u t e  I n s t .  2

F e t c h  I n s t .  3

F e t c h  I n s t .  6E x e c u t e  I n s t .  6

F e t c h  I n s t .  7
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/ß�cAu�D�</ß�cAu�D�</ß�cAu�D�</ß�cAu�D�<  

/ß�c�;> �óKÈ �È/ß�cAu�D�<*ü�9�Û	å�ß�Ô�5?U�;> ,X�Û�¸
�
� �ÄL8�Z JMP �ê CALL E­�o?U"�CÇE@��
�Ô�þM2E²4Á,X/ß�c�,�|�<
�
����ê �È�W�î�ü!£�5�Û�¸�;> �`	â7¾�|�r�t�Ô �Ä'
5à�™NO?U"¼�ã	¾�Ý�" 8 �!�È
	G/ß�cAu�D�<�"�+8V�˜�,�< PCL�È��	Ã�¹A}�S*ü5Ù,È�yAÏ�m,X �Ä 

�'�;> ,X�Û�¸?U"�CÇE@��M2E²4Á,X
�
��Ê �È�VCÇE@�Û�¸�Ã�$/ß�cA×*ü �Ã���•�ê�á�!1� �È	)(���EîE›EQ
�9��LÔ,X
�
���/ß�cAu�D�<�9�{�
/ß�c �Ä�Í�b�5�ÊCÇE@�Û�¸ �È�Ô�º�5�Ê0ú	Ü �È�ß�Ô�5�ü)„�ü�Û�¸�;> �Ê��
	ª�k,X�Û�¸	G�î>•�&�× �È5à+��Ô�þ0N�Û�¸
<�ó�9�t�¹	ª�· �Ä 

/ß�cAu�D�<�"�+8V �È	G/ß�cAu�D�<�"�+8V�˜�,�< PCL�È	Ã�¹EîE›/ß�c�{�
	ª�k �È�è�W��	Ã�¹AÏ	ª
`�m
�9,X�˜�,�< �ÄEîE›,È�y�ôEÕ�D�B��E­�˜�,�< �È�Ô�þ/ß�c -ÁCÇE@	Ã�¹,È�y>•�;> �È'
5à�´��	¾�Ý�"�+8V,XE¤
*ü���Ý��,X �È�´!8CÇE@>•L$�
�ü	àNI�,�|�< �È	G 256�þ�,�|�<
�
�,X8×�È�Y �È�'E­���Ô�þ/ß�cCÇE@?U�;> 
�Ê�ÈLÔ"¼�ã�î�¦�9�Ô�þ0N�Û�¸
<�ó �Ä 

/ß�cAu�D�<�"�+8V�ü/ß�c�{�
�ß���`�<	Ã*ü,X �ÄPCL,X�S*ü	Ã6Ñ�Ð7È/ß�c�Ú�� �È���¹Nq�ê,X
<�óLÔ?U
NX��	ª�k �Ä�Ý�G PCL �˜�,�<�È�î,X�µ�C	Ã�ü(M!^�s6Ñ�˜�,�<F¼�Ñ���R�� �Ä 

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

b10 b9 b 8 b 7 b 6 b 5 b 4 b 3 b 2 b 1 b 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�<$v�Î���•  0 0 0 0 0 0 0 1 0 0 0 
�Ê
Î���•  0 0 0 0 0 0 0 1 1 0 0 
A/D E@�6���•  0 0 0 0 0 0 1 0 0 0 0 
�5�ÊCÇC— PC+2 
>™EQPCL PC10 PC 9 PC 8 @7 @6 @5 @4 @3 @2 @1 @0 
CÇE@�Ã�$/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  PC10~PC8�Ö/ß�c Au�D�<�'�! �!  

       @7~@0�ÖPCL�+8V 
#10~#0�Ö�Û�¸ 
�
��!  

 S10~S0�Ö
Ú�Ü�ÛJ\  
 /ß�cAu�D�< 11 �!�‘ �È	G b10~b0 
     


Ú�Ü
Ú�Ü
Ú�Ü
Ú�Ü 


Ú�Ü���,�|�<���Ô�þ(M!^,XF¼�Ú �È�W	¾*ü�9�|�,
/ß�cAu�D�<��,X�Y�• �ÄHT46R92�Ý 6 ��
Ú�Ü �È�W�¶�á
���D�BF¼�Ñ�3�á��/ß�c0NKÈF¼�Ñ �È�è�¶�á	ÃAÏ	ª�3�á
	Ã�m�9 �Ä�'�!��+�
Ú�Ü�ÛJ\ SP�t�¹�Û/� �È	à���3���á
	ÃAÏ�m,X�Ä�ü�$/ß�cA×*ü�ê���•
¡�h�á�u�Ê �È/ß�cAu
�D�<,X�Y�•>•	_�9
Ú�Ü �Ä�'�$/ß�c�ê���•�á�u/ß�c4§
�3�Ê �ÈE¨�²�Û�¸ �ÄRET �ê RETI�Å�S/ß�cAu�D�<�¢
Ú�Ü
��E¨�²�W���!,X�� �Ä�'8ƒ(��á�!��	â �ÈSP�Ú�Û	å
Ú�Ü
,XNJF¼�Ä 

�V�p
Ú�Ü�Æ$µ�È�è�ÝM2�#;�,X���•	¥*ó �È���•AË"��Û�«�!�î>•5B�! �È�������•
¡�h�Ú>•/U!6 �Ä�'
Ú�Ü

�ÛJ\�£�å �Ä�;> RET �ê RETI�Å�È���•�Ú>•
¡�h �ÄE­�þ(M�û�¤�o/ß�cA’Au5Ù1T	),X�•"©�9NXL�
Ú�Ü$v�Î �Ä'


5à	G�S
Ú�Ü�Æ$µ�ÈCALL �Û�¸�¡'
	Ã�¹>•�;> �È���îEô�ä
Ú�Ü$v�Î �Ä�S*ü�Ê�hFS�!
Ú�Ü$v�Î,X�™�‰	¥*ó �È

�´��E­	Ã6Ñ�îEô�ä�á	ÃNX�ó,X/ß�c�Ú���Û�¸�;> JíAÃ �Ä

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

S t a c k  L e v e l  1

S t a c k  L e v e l  2

S t a c k  L e v e l  3

S t a c k  L e v e l  6

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

T o p  o f  S t a c k

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

B o t t o m  o f  S t a c k
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1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��1k��F�Ee	)��  

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

�  1k��E¤1k �ÖADD�ÃADDM�ÃADC�ÃADCM�ÃSUB�ÃSUBM�ÃSBC�ÃSBCM�ÃDAA 
�  F�EeE¤1k�ÖAND�ÃOR�ÃXOR�ÃANDM�ÃORM�ÃXORM�ÃCPL�ÃCPLA 
�  /Ï�!E¤1k �ÖRRA�ÃRR�ÃRRCA�ÃRRC�ÃRLA�ÃRL�ÃRLCA�ÃRLC 
�  Eæ�r
`Eæ�£�ÖINCA�ÃINC�ÃDECA�ÃDEC 
�  �Ú���ø�• �ÖJMP�ÃSZ�ÃSZA�ÃSNZ�ÃSIZ�ÃSDZ�ÃSIZA�ÃSDZA�ÃCALL�ÃRET�ÃRETI 

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

/ß�c�,�|�<*ü�9�,��*ü���·-Õ	G�|�,/ß�c �ÄHT46R92 /ß�c�,�|�<���Ô õ	Ã4ê/ß �ÄOTP�Å�È �S*ü5Ù	Ã4ê

�m�ª�À,X�h*ü�·-Õ��	)(����� �Ä�S*üEÖ�',X4ê/ß�¹�K �ÈOTP	)(���	Ã�¹�¤�o�S*ü5Ù&I#�,X�•�ã�97¾+��Ô	¥

�ª�À,X�h*ü �ÈE­�Í�bL8Jí�êLÔ?U4£��	�4{�â�
	¬/ß�c,X�{
•���\�Ý���},X �Ä�Í�b���ã
_G£�{ �ÈOTP�z���U

�G,XEÝ�½�Ä 

4§�X4§�X4§�X4§�X 

14 �!,X/ß�c�,�|�<,X�•G£�� 2K�Ä/ß�c�,�|�<*ü/ß�cAu�D�<�9�Ï
� �È�J���3�Ù	ÿ�D�B �Ã><��
`���•�9

	·�È�D�B><��	Ã�¹A’�n�ü/ß�c�,�|�<,X�Ï�)
�
� �È+�><���ÛJ\�9�Ï
� �Ä 

(M!^	åG£(M!^	åG£(M!^	åG£(M!^	åG£ 

/ß�c�,�|�<�YF¼�¤�o
�
��±+-*ü�.AÌ�V�á�!
`���•�9	·1�(M!^*üEè �Ä 

�  
�
� 000H 

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

�  
�
� 004H 

    A¹
�
����êF¼���•�á�u/ß�c�±+- �Ä�'�êF¼���• �é6î�
���Þ	��ê�ßL!"“CÇ	¬

�µ	Ë �È�V�p���•��AŒ�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@�� 004H
�
��Ô�Ÿ�;> �Ä 

�  
�
� 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 

�  
�
� 00CH 

A¹
�
����Ê
Î���•�á�u/ß�c�±+- �Ä�'�Ê
Î���•	¥*ó �È�V�p���•��AŒ�è
Ú�Ü

�þ$µ�È�í/ß�c�îCÇE@�� 00C H
�
��Ô�Ÿ�;> �Ä 

�  
�
� 010H 

A¹
�
��� A/D E@�6���•�á�u/ß�c�±+- �Ä�' A/D E@�6�`�ä �È�V�p���•��AŒ

�è
Ú�Ü�þ$µ �È�í/ß�c�îCÇE@��  010H 
�
��Ô�Ÿ�;> �Ä 
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� �Ä 

�üA’�n�`><���ÛJ\	â �È><���D�B	Ã�¹�S*ü �� TABRDC [m]���ê�� TABRDL [m]���Û�¸�¢�' �!,X /ß�c���ü
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EÕ���S*ü5Ù���Û�n,X�D�B�,�|�< [m]�È/ß�c�,�|�<��><���D�B,XP¬�+8V �È�í>•�ôEÕ�� TBLH (M!^�˜�,�< �È
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T B L H S p e c i f i e d  b y  [ m ]

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

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

 

�¹><8×�_�¹><8×�_�¹><8×�_�¹><8×�_  

�¹�ß8×�_AÈ�â HT46R92���È><���ÛJ\
`><���D�B�V�)>•�n��
`�;> �ÄE­�þ�_�$�S*ü,X><���D�B*ü ORG

�þ�Û�¸�|�,�ü�,�|�<,X�Ô	â�ÔNI �È�ü!8 ORG�þ�Û�¸��,X���� 700H�È	G 2K /ß�c�,�|�< �Ô	â�ÔNI �,�|�< ,X

CK�Ÿ
�
� �È5à><���ÛJ\,X�ñ�Ÿ���í�� 06H�ÈE­	Ã�±A•�¢�D�B><��AÏ	ª,X1��Ô0è�D�B�!�b/ß�c�,�|�<
�
�

706H�È	G�Ô	â�ÔNICK�Ÿ
�
�	â,X1��A�þ
�
� �Ä���k"¼�ã,X�� �È���V �� TABRDC [m]���Û�¸>•�S*ü �È�í><��

�ÛJ\�Û	å�'�!NI �Ä�üE­�þ�_�$�� �È><���D�B,XP¬�+8V1��bLÊ �È5à�' �� TABRDL [m]���Û�¸>•�;> �Ê �È!8��

�Ú�î7¾�|,X>•�ôEÕ�� TBLH �˜�,�< �Ä 

tempreg1 db ? ; temporary register #1 
tempreg2 db ? ; temporary register #2 
 : 
 : 
 
mov     a,06h ; initialize table pointer – note tha t this address 
   ; is referenced 
 
mov     tblp,a ; to the last page or present page 
 : 
 : 
 
tabrdl tempreg1 ; transfers value in table referenc ed by table pointer 
   ; to tempreg1 
   ; data at prog. memory address 706H transferred to 
   ; tempreg1 and TBLH 
 
dec tblp  ; reduce value of table pointer by one 
 
tabrdl tempreg2 ; transfers value in table referenc ed by table pointer 
   ; to tempreg2 
   ; data at prog. memory address 705H transferred to 
   ; tempreg2 and TBLH 
   ; in this example the data ²1A² is transferred to 
   ; tempreg1 and data  ²0F² to register tempreg2 
   ; the value ²0² will be transferred to the high byte 
   ; register TBLH 
 : 
 : 
 
org  700h  ; sets initial address of last page  
 
dc 00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh 
 : 
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TBLH �˜�,�< ��	¾AÏ�˜�,�< �È�á6ÑG¡�„�|�, �È8¹��/ß�c
`���•�á�u/ß�cFÑ�S*ü><��AÏ	ª�Û�¸ �È�hA¹"¼

�ã�W,X�±�x �Ä�S*ü><��AÏ	ª�Û�¸ �È���•�á�u/ß�c	Ã6Ñ�î�
	¬ TBLH ,X�� �È8¹Lc	â�ü��/ß�c���a õ�S*üE­�þ

���È�í�î	¥*óJíAÃ �È�´!8�ÎA‚FS�!	à�Ê�S*ü><��AÏ	ª�Û�¸ �Ä'
5à�ü�¤�o�™�‰�ß �È�V�p	à�Ê�S*ü><��AÏ	ª�Û

�¸���á	ÃFS�!,X �È�í�ü�;> �Ï�)��/ß�c,X><��AÏ	ª�Û�¸�! �È���•�hA¹��L86Ñ �È	º�ê?U"¼�ã,X�����Ý�â><��

,Ì�G,X�Û�¸ �ÈFÑLÔ?U�ø�þ�Û�¸
<�ó	•�`�ä�¡�0 �Ä 

><��
�
�><��
�
�><��
�
�><��
�
�    

�Û�¸�Û�¸�Û�¸�Û�¸  b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 
TABRDC [m] PC10 PC9 PC8 @7 @6 @5 @4 @3 @2 @1 @0 
TABRDL [m] 1 1 1 @7 @6 @5 @4 @3 @2 @1 @0 

><��	�><��	�><��	�><��	�  
"¼�ÖPC10~PC8�Ö/ß�c�ÛJ\ �'�! �!  

@7~@0�Ö><���ÛJ\ TBLP �!  
><��
�
��� 11 �!�È	G b10~b0 

 

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

    �D�B�,�|�<���Y�•	Ã�È�
,X 8 �! RAM �YF¼�,�|�< �È*ü�9�|�,���Ê�D�B �Ä�Ú���øF¼�Ñ �È1��ÔF¼�Ñ��(M

!^�s6Ñ�˜�,�< �ÈE­�o�˜�,�<�Ý�Î�n,X
�
��è�â	)(���,X!7.B�¡�0�š�Û,Ì�G �Ä�û�î(M!^�s6Ñ�˜�,�<FÑ	Ã�ü/ß

�c�{�
�ß,È�yAÏ	ª
`�m�9 �È���Ý�o >•�t�¹�±�x5à�á�Í*ü���Ô�� �Ä1��`F¼�Ñ�D�B�,�|�<���0�Ô8�*üEè�S*ü �È

FÑ	Ã�ü/ß�c�{�
�ßE¯> AÏ	ª
`�m�9 �Ä 

4§�X4§�X4§�X4§�X 

�D�B�,�|�<,X�ø�þF¼�Ñ �È	G(M!^
`Eî*ü�D�B�,�|�< �È�!�bE²4Á,X
�
� �Ä�<F¼RAM �� 8 �!�‘�z �È���,

�|�<KS�z�´��EÝ�½,X	)(���5à�á	à �Ä���Ý	)(���,X�D�B�,�|�<,XCK�Ÿ
�
�FÑ�� 00H�Ä��?•,X�˜�,�< �È�V

ACC 
` PCL1��È�<FÑ�K�Ý,Ì	à,X�D�B�,�|�<
�
� �Ä 

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

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

0 0 H

2 8 H

7 F H

2 7 H

 

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

 "¼�ã�ÖL8F¼�Ú(M!^�! �È�ûF¼�Ú�D�B�,�|	�	Ã�¹EîE› �� SET [m].i��
`�� CLR [m].i��,È�y�Ï
� �Ä�D�B�,�|�<�3	Ã�¹EîE›�Û

J\ MP0
` MP1 KÈ�y�Ï
� �Ä 

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

���Ý,X	)(���/ß�cLÔ?U�Ô�þAÏ /�m,X�,�|	� �ÈA}���Ê�D�B	Ã�¹>•�|�,
`�a�S*ü �ÈA¹ RAM 	�
³����Eî*ü

�D�B�,�|�< �ÄE­�þ�D�B�,�|	�	ÃA}�S*ü5ÙE¯> AÏ	ª
`�m�9,X�¡�0 �Ä�S*ü �� SET [m].i��
 �̀� CLR [m].i���Û�¸

	Ã�Í�þ�ÿ,X�!�.5B�!�ê�á�!,X�¡�0 �È�•�“*ü���ü�D�B�,�|�<�YE¯> �!�¡�0 �Ä 
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(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<  

E­�þ	�
³,X�D�B�,�|�<���,��(M!^�˜�,�<,X �ÈE­�o�˜�,�<�â	)(���,X!7.B�¡�0�š

�Û,Ì�G �È�û�î�D,X�˜�,�<	ÃE¯> AÏ	ª
`�m�9 �È	¾�Ý�Ô�o��>•�±�x5à	¾6ÑAÏ	ª,X �È,Ì�G

4š8V,X�Ÿ4¡AË	–,ß�Ý�G(M!^�s6Ñ�˜�,�<,XF¼�Ñ �Ä?U"¼�ã,X�� �È�Ï�)AÏ	ª�Û�¸�Í �,�|�<

���þ�n��,X
�
�E¯> AÏ	ª�Ú�k�� �� 00H��,X�� �Ä 

(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<(M!^�s6Ñ�˜�,�<  

���Z.B�±	)(���6Ñ�ä�s,X�¹�0 �È�D�B�,�|�<��A’5B�Z�Ô�o�YF¼�˜�,�< �ÄE­�o�˜�,

�<.B�±�YF¼�s6Ñ�Ä�V�n�Ê�<
`���•1� �Å
`�êF¼�s6Ñ�Ä�V I/O �D�B�{�

` A/D E@�6�¡�0�Å

,X!7.B�¹�0 �Ä�ü�D�B�,�|�<�� �ÈE­�o�˜�,�<�¹ 00H �0��CK�Ÿ
�
� �Ä�ü(M!^�s6Ñ�˜�,

�<
`Eî*ü�D�B�,�|�<,XCK�Ÿ
�
���KÈ �È�Ý�Ô�o�þ�n��,X�D�B�,�|�< �È>•�±+-*ü�9�.�þ

�9�=�� �È8¹�¢E­�o
�
�AÏ	ª�D�B�ÚE¨�² 00H ���Ä  

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

IAR0 
` IAR1 �˜�,�<�!�b�D�B�,�|	�,X 00H 
` 02H
�
� �È�J"u�Ý�rL�,X(=)Ú
�


��ÄKÈ�y�Ï
�,X�•"©�šAŒ�S*üKÈ�y�Ï
��ÛJ\�.�D�B�¡�0 �È�¹	ª�·�n���rL��,�|�<
�
�

,X,È�y�,�|�<�Ï
��•"© �Ä�üKÈ�y�Ï
��˜�,�<�Þ,X�Ï�)�|�0 �È�Ú�ÍKÈ�y�Ï
��ÛJ\ (MP0


` MP1)���Û�n,X�,�|�<
�
��{*ó�Í�h,XAÏ /�m�¡�0 �Ä,È�yAÏ	ª IAR0 
` IAR1 �˜�,�<

�ÚE¨�² 00H,X4§�p �È5à,È�y�m�9!8�˜�,�<�í�á�.�Ï�)�¡�0 �Ä 

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

KÈ�y�Ï
��ÛJ\ MP0 
` MP1 �!�b �D�B�,�|�<�� �È6ÑB5�BEî,X�˜�,�<�Ô8�>•�m�9


`�¡�0 �È�´!8�¤�o�Z�Ô�þ�Ï
�
`�D�BEÑCþ,X�Ý���•"© �Ä�'�ÍKÈ�y�Ï
��˜�,�<E¯> �Ï

�)�¡�0�Ê �È	)(����Û	å,X�rL�
� 
���+�KÈ�y�Ï
��ÛJ\���Û�n,X
�
� �Ä 

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

data .section ´data´ 
adres1 db ? 
adres2 db ? 
adres3 db ? 
adres4 db ? 
block  db ? 
code .section at 0 ´code´ 
org 00h 
start: 
 mov a,04h    ;  setup size of block 
 mov block,a 
 mov a,offset adres1 ;  Accumulator loaded with first RAM address 
 mov mp0,a    ;  setup memory pointer with first RAM  address 

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

continue: 

�ü�ÞM6,X�_�$���Ý�Ô&•���k"¼�ã �È	G�J"u�Ý.B�n RAM 
�
� �Ä 

 

 

:  U n u s e d ,  r e a d  a s  " 0 0 "

I A R 0
M P 0
I A R 1
M P 1

A C C
P C L

T B L P
T B L H

S T A T U S
I N T C 0

T M R
T M R C

P A
P A C
P B

P B C
P C

P D

P E
P W M 0
P W M 1

I N T C 1
L C D C
M O D E

A D R L
A D R H
A D C R
A C S R

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

(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<(M!^�D�B�,�|�<  
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3��t�<3��t�<3��t�<3��t�<  �ü�ü�ü�ü  ACC 

�Í�Ï�)	)(����9AÈ �È3��t�<��,Ì�'G¡?U,X�è�â ALU ���`�ä,XE¤1k�Ý�š�Û�G2Ï �È���Ý ALU �k��,XE¤1k

4§�pFÑ�î�V�Ê�|�,�ü ACC 3��t�< �Ä8¹"u�Ý3��t�< �ÈALU �™NO�ü!£ õE¯> �V�t"© �Ã�£"©
`/Ï�!,XE¤1k�Ê �È

�Ú4§�p�m�9���D�B�,�|�< �ÈE­���îEô�ä/ß�c4ê�m
`�ÊKÈ,XBó�™ �Ä	º�ê�D�B�ôEÕ�3����(I#]��3��t�<,X���Ê

�|�,�s6Ñ �È�_�V�ü�S*ü5Ù�n��,X�˜�,�<
`	º�Ô�þ�˜�,�<��KÈ�ôEÕ�D�B�Ê �È+��b�ø�˜�,�<��KÈ�á6Ñ,È�y�ôEÕ

�D�B�È�´!8�™NOEîE›3��t�<�9�ôEÕ�D�B �Ä 

/ß�cAu�D�<�"�+8V�˜�,�</ß�cAu�D�<�"�+8V�˜�,�</ß�cAu�D�<�"�+8V�˜�,�</ß�cAu�D�<�"�+8V�˜�,�<  �ü�ü�ü�ü  PCL 

���Z�¤�oNq�ê,X/ß�c�{�
�s6Ñ �È/ß�cAu�D�<�"�+8VA’5B�ü�D�B�,�|�<,X(M!^�s6Ñ	�
³�Y �È/ß�c
,	Ã�Í

!8�˜�,�<E¯> �¡�0 �È�\�•�ç,X,È�yCÇE@���J�W/ß�c
�
� �Ä,È�y4­ PCL �˜�,�<C����Ú�Ð7È/ß�c,È�yCÇE@��/ß

�c�,�|�<,X�¤�Ô
�
� �È'
5à+��b�˜�,�<	¾�Ý 8 �!�‘�z�È�´!8	¾��AŒ�ü��NI,X/ß�c�,�|�<8×�È�YE¯> CÇE@ �È

5à�'�S*üE­/¡E¤1k�Ê �È?U"¼�ã�î�¦�9�Ô�þ0N�Û�¸
<�ó �Ä 

><���˜�,�<><���˜�,�<><���˜�,�<><���˜�,�<  �ü�ü�ü�ü  TBLP�È�È�È�ÈTBLH 

E­�ø�þ(M!^�s6Ñ�˜�,�<�Í�|�,�ü/ß�c�,�|�<��,X><��E¯> �¡�0 �ÄTBLP ��><���ÛJ\ �È�Û	å><���D�B,X


�
� �Ä�W,X���™NO�ü�Ï�)><��AÏ	ª�Û�¸�;> �!�t�¹A’�n �È+��b�W,X��	Ã�¹>•�V INC �ê DEC ,X�Û�¸���
	¬ �È

E­���¤�o�Z�Ô/¡1T	),X�•"©�Í><���D�BE¯> AÏ	ª �Ä><��AÏ	ª�D�B�Û�¸�;> ��	â �È><���D�BP¬�+8V�,�|�ü

TBLH ���Ä�J��?U"¼�ã,X�� �È><���D�B�"�+8V�î>•�ôEÕ���S*ü5Ù�Û�n,X
�
� �Ä 

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

    (Š�Õ�˜�,�<+�LÊ�Û�«�! �ÄZ�Å�È E¯�!�Û�«�! �ÄC�Å�È EY�}E¯�!�Û�«�! �ÄAC�Å�È $v�Î�Û�«�! �ÄOV�Å�È �V�0�Û
�«�! �ÄPDF�Å�È ,ßK¼(«�n�Ê�<$v�Î�Û�«�! �ÄTO�Å4˜�ä �ÄA¹�˜�,�<�á�™A„�)(Š�Õ�µ�C �ÈE¬�{�
E¤1k#�/ß �Ä 

L8�Z TO 
` PDF�¹�ê �È(Š�Õ�˜�,�<��,X�!FÑ�â�J�W�˜�,�<�Ô�� �È	Ã*ü�Û�¸�9�
	¬ �Ä�Ï�)�m��(Š�Õ�˜�,
�<,X�D�B�á�î�
	¬ TO �ê PDF�Û�«�! �Ä�����â(Š�Õ�˜�,�<�Ý�G,X�¡�0�î�Ð7È(Š�Õ�˜�,�<,X�
	¬ �Ä2Ï4³�Þ+	 �È
,ßK¼(«�n�Ê�<$v�Î �È�ê���;> HALT �Û�¸ �ÈFÑ�î�E
¡ TO �Û�«�! �Ä�
	¬ PDF�Û�«�!,X�¡�0 �È�Ù�À2Ï4³�Þ+	 �È
�;> HALT �Û�¸
`�;> CLR WDT �Û�¸ �Ä 

Z�ÃOV�ÃAC 
` C �Û�«�!Eî��	¡�ô�ÔE¥E¤1k,X(Š�Õ �Ö 

�  �'�t"©E¤1k,X4§�p�{*óE¯�! �È�ê�£"©E¤1k,X4§�p"u�Ý�{*ó�ó�!�Ê �È�í C >•5B�! �È	ú�í C >•#ÙLÊ�È

	à�Ê C �3�î>•�úE¯�! /�ó�!,X/Ï�!�Û�¸���E
¡ �Ä 

�  �'�"	��+8V�t"©E¤1k,X4§�p�{*óE¯�! �È�êP¬	��+8V�£"©E¤1k,X4§�p"u�Ý�{*ó�ó�!�Ê �ÈAC >•5B�! �È

	ú�í AC >•#ÙLÊ�Ä 

�  �'1k���êF�EeE¤1k4§�p��LÊ�Ê �ÈZ >•5B�! �È	ú�í Z >•#ÙLÊ�Ä 

�  �'E¤1k4§�pP¬�ø�!,XE¯�!(Š�Õ�Ö�ê4§�p�� 1 �Ê�È OV >•5B�! �È	ú�í OV >•#ÙLÊ�Ä 

�  2Ï4³�Þ+	�ê�;> �� CLR WDT���Û�¸�î#ÙLÊ PDF�È5à�;> �� HALT���Û�¸�í�î5B�! PDF�Ä 

�  2Ï4³�Þ+	�ê�;> �� CLR WDT���ê�� HALT ���Û�¸�î#ÙLÊ TO�È5à�' WDT $v�Î�í�î5B�! TO�Ä 
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T O P D F O V Z A C CS T A T U S  R e g i s t e r

A r i t h m e t i c / L o g i c  O p e r a t i o n  F l a g s
C a r r y  f l a g
A u x i l i a r y  c a r r y  f l a g
Z e r o  f l a g
O v e r f l o w  f l a g

S y s t e m  M a n a g e m e n t  F l a g s
P o w e r  d o w n  f l a g
W a t c h d o g  t i m e - o u t  f l a g
N o t  i m p l e m e n t e d ,  r e a d  a s  " 0 "

b 7 b 0

 

(Š�Õ�˜�,�<(Š�Õ�˜�,�<(Š�Õ�˜�,�<(Š�Õ�˜�,�<  

	º�ê�'E¯�9�Ô�þ���•/ß�c�ê�;> �$/ß�cA×*ü�Ê �È(Š�Õ�˜�,�<�á�î7¾�|	_�9��
Ú�Ü�±�, �Ä���V(Š�Õ�˜�,

�<,X�Y�•��G¡?U,X�è�$/ß�c	Ã6Ñ�
	¬(Š�Õ�˜�,�<,XA± �È�íLÔAü�",X	•�.!7.B,X�|�, �Ä 

���•�{�
�˜�,�<���•�{�
�˜�,�<���•�{�
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�˜�,�<Eg�Î�{�
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�˜�,�<�\G¡?U �Ä���ÝEg�9 /Eg�Î 
`Eg�Î 0Ã
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�Ê�È�Í�h NMOSEg�Î��P¬4˜�Õ �×�'Eg�Î�˜�,�<���!�µ�CA’5B���"�Ê �ÈEg�Î���"+	�G(Š�Õ �Ä 
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32768Hz�J�'��95�<,X�¿Eó
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�˜�,�<�{�
�˜�,�<�{�
�˜�,�<�{�
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 LCDC �˜�,�<*ü�9A’5B LCD ��/�,X	Ø/¡�s6Ñ �È!¨�V COM 0Ã	·,X 1/2 �#	_�S6ÑA’5B�È�#	_+	L�
` LCD

�S6Ñ�Ä 
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øGf	)(����Ý�\�î/¡�•"© �È�J�����Ô�����S PA �¤�!�é6î�¢P¬+	�GE@���"+	�G �Ä�'�S*ü�V�0�Û

� �̧� HALT ��E¿�S	)(���E¯�9�V�0(Š�Õ�¹	â �È	)(����Ú�±�ÕKÆ5B	G�"�s5ë(Š�Õ �È,È�� PA 	·�Þ>•EÝ��
øGfEg
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A’5B��P¬+	�G �Ä�V�p�êF¼���•�S6Ñ�!"u�ÝA’5B�� 1�ÈPD0�Ú�0�� CMOSEg�Î�é6î�S*ü �Ä  

�  �êF¼�ÊJsEg�9 
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` PA5 �E*ü�é6î �ÄPWM Eg�Î
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�ß�ë��Eg�9 /Eg�Î0Ã	·,X�YF¼4§�X�Ò �È	Ã6Ñ�â8ƒ(��YF¼�rL�,X4§�X�J�á�`�<,Ì	à �È	¾��*ü�b���}*ü��)Ú
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VD D

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

M
U
X

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

D Q

C K
S

D Q

C K Q
S

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

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

Q

M
U
X

P W M  o r  B Z / B Z
P W M  o r
B Z / B Z  O p t i o n

T M R  f o r  P A 2  o n l y  

PA Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  
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VD D

M
U
XR e a d  D a t a  R e g i s t e r

C o n t r o l  B i t
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 B 0 / A N 0
P B 1 / A N 1
P B 2 / A N 2
P B 3 / A N 3
P B 4 / A N 4
P B 5 / A N 5
P B 6
P B 7

D Q

C K
S

Q

D Q

C K
S

Q

L C D E N

A C S 2 ~ A C S 0

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

A n a l o g
I n p u t

S e l e c t o r

P C R 2
P C R 1
P C R 0

 

PB Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

VD D

P C 0 ~ P C 3

D Q

C K
R

D a t a  B i t

D a t a  B u s

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

C h i p  R e s e t

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

Q

L C D E N

 

PC0~PC3Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

VD D

P C 4 / C O M 0
P C 5 / C O M 1
P C 6 / C O M 2
P C 7 / C O M 3

D Q

C K
R

D a t a  B i t

D a t a  B u s

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

C h i p  R e s e t

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

Q

L C D E N

L C D E N
C O M 0 E N ~ C O M 3 E N

VD D

VD D/ 2

E N

C M O S  T r a n s m i s s i o n  G a t e

S i n g l e  s h a r e d  b i a s
c i r c u i t  f o r  a l l  C O M  p i n s  

PC4~PC7Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  
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D Q

C K
S

D a t a  B i t

D a t a  B u s

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

C h i p  R e s e t

P D 0 / I N T

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

Q

L C D E N

VD D

I N T  I n p u t  

PD0 Eg�9Eg�9Eg�9Eg�9/Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

D Q

C K
S

D a t a  B i t

D a t a  B u s

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

C h i p  R e s e t

P D 1 ~ P D 7
P E 0 ~ P E 7

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

Q

L C D E N

VD D

 

PD1~PD7,PEEg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·Eg�Î0Ã	·  

 

 

 

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

�ü�S*ü5Ù,X/ß�c�� �È�Ô��?U5×<%,X��0Ã	·,X�ñ�Ÿ�ê �Ä�á�!��	â �ÈL8 PC0Ã	· �ê�È���Ý,XEg�9 /Eg�Î�D�B

	ž0Ã	·�{�
�˜�,�<FÑ�Ú>•A’��F�EeP¬ �ÄE­�ã
G-� PC�ÈPD 
` PE�üEg�Î#B0N(Š�Õ�ÈPA 
` PB T¬Ax��Eg�9(Š

�Õ�È5à�J+	�G�í	ª�‡�b�J�W,ÌE²�y+	CÃ�¹	ž��	úEÝ�½�Z�Þ�•EÝNM �Ä�V�p PAC 
` PBC0Ã	·�{�
�˜�,�<�¤�o

�é6î�!>•A’�nEg�Î(Š�Õ �ÈE­�oEg�Î�é6î�î�Ý�ñ�ŸP¬+	�GEg�Î �ÈL8M2�D�B�˜�,�<0Ã	· PA 
` PB �ü/ß�c��>•

NX��A’�n �ÄA’5B
¾�o�é6î��Eg�9	ž
¾�o�é6î��Eg�Î �È	ÃEîE›A’5B!7.B,X����EÖ�',X0Ã	·�{�
�˜�,�< �È�ê5Ù

�S*ü�Û�¸ �� SET [m].i��	ž�� CLR [m].i���9A’�n0Ã	·�{�
�˜�,�<���þ�ÿ,X�! �Ä"¼�ã,X���'�S*üE­�o�!�{�
�Û

�¸�Ê �È�Ô�þAÏ -�Â�
 -�m,X�¡�0�Ú�î	¥*ó �Ä	)(����™NO��AÏ�9�H�þ0Ã	·�Þ,X�D�B �È�Â�
�þ�ÿ,X�! �È'
	âG¡�„

�^E­�o�D�B�m�9��Eg�Î0Ã	· �Ä 

PA 	·�Ý
øGf,XNq�ê�s6Ñ �È�'8ƒ(��ü HALT (Š�Õ�Ê�Ý�\�î�•"©	•
øGf!8	)(��� �È�J�����Ô���� PA 	·�Ï

�Ô�þ�é6î+	�G+�P¬���",XE@�6 �È	Ã�¹A’�n PA 	·,X�Ô�þ�ê�î�þ�é6î�ÝE­NM�s6Ñ �Ä 
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LCD PE�|�s6ÑPE�|�s6ÑPE�|�s6ÑPE�|�s6Ñ  

 HT46R928ƒ(��YF¼�Ù	ÿ�êF¼ LCD �{�
+	CÃ �È�s6Ñ+� LCDC �{�
�˜�,�<�r)„ �Ä 

LCD PE�|�¡�0PE�|�¡�0PE�|�¡�0PE�|�¡�0  

 �' LCDC �˜�,�<�� LCDEN �!A’5B�� 1�ÈPB 0Ã	·A’5B��Eg�Î �Ê�È PB�ÃPC�ÈPD
` PE�� CMOSEg�Î �È

EW�",X& /$d+	#��È�tEÖ	Ü LCD !‰PE�|�Ä�Þ+	�á�!	â �ÈPB 0Ã	·A’5B��Eg�9 �È5à PCA’5B�� PMOSEg�Î �ÈPD


` PEA’5B�� NMOS Eg�Î �ÈEÖ	ÜLED PE�| �Ä 

 �' LCDEN �!���" �È0Ã	·�˜�,�< PC�ÈPD 
` PEEg�Î�� �Ô$ãP¬4˜�Õ(Š�Õ�×���ZA’5B PB~PE�� CMOSEg

�Î�È LCDEN �!�™NOA’5B��P¬�Ä(M�ÿ"¼�ã,X�� �ÈPB 
` PC0Ã	·�K�ÝEW�"& +	#�6Ñ�o �ÄIOL2�Å�È5àPD
` PE�K

�ÝEW�"$d+	#�6Ñ�o�ÄIOH2�Å�È Aº?•,È#�+	!è(M�û><�� �Ä 

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

W r i t e  t o  P o r t R e a d  f r o m  P o r t

S y s t e m  C l o c k

P o r t  D a t a

 

AÏAÏAÏAÏ/�m�Ê�c�m�Ê�c�m�Ê�c�m�Ê�c  

LCD 1/2 �#	_�{�
�#	_�{�
�#	_�{�
�#	_�{�
  

 +��b HT46R92	Ã�¹�•�“,X�h*ü�ü LCD M6�SPE�|
�	Ü �È�é6î PC4~PC7
`�J�ªEg�9 /Eg�Î0Ã	· G!	Ü�S*ü

�r)„ 1/2 �#	_ LCD ,X�Ê�c�µ	Ë �ÄCOM0~3���é6î PC4~PC7�È5à!‰
�
����J�ªEg�9 /Eg�Î0Ã	· �Ä�YF¼1/2 �#

	_+	CÃ,X�S6ÑEîE›LCDC �˜�,�<�� LCDEN �!
` COM0EN~COM3EN�!�r)„ �ÄLCDC �˜�,�<�� RSEL*ü�9

A’5B�#	_,X+	L��� �ÈG!	Ü�rL� LCD M6�S�Þ+	L��9�Ô�ã�ê+	#�#\5ë �Ä"¼�ã,X�����Ý,X COM Eg�Î�™�E�•�Ô�þ

�#	_+	CÃ �Ä 

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

1 / 2  B i a s  C O M 0  o u t p u t  e n a b l e
1 :  e n a b l e
0 :  d i s a b l e

1 / 2  B i a s  C O M 1  o u t p u t  e n a b l e
1 :  e n a b l e
0 :  d i s a b l e

1 / 2  B i a s  C O M 2  o u t p u t  e n a b l e
1 :  e n a b l e
0 :  d i s a b l e

1 / 2  B i a s  C O M 3  o u t p u t  e n a b l e
1 :  e n a b l e
0 :  d i s a b l e

L C D  e n a b l e / d i s a b l e  C o n t r o l
1 :  e n a b l e
0 :  d i s a b l e

S e l e c t  r e s i s t o r  f o r  R  t y p e  L C D  b i a s  c u r r e n t
1 :  2 x 5 0 kW ( 1 / 2  b i a s ) ,  IB I A S= 5 0mA  a t  VD D= 5 V
0 :  2 x 1 0 0 kW ( 1 / 2  b i a s ) ,  IB I A S= 2 5mA  a t  VD D= 5 V

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

b 0
C O M 0 E N

b 7
R S E L C O M 1 E NC O M 2 E NC O M 3 E NL C D E N

 

LCDC �{�
�˜�,�<�{�
�˜�,�<�{�
�˜�,�<�{�
�˜�,�<  
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 �ßM6!9Px�r)„ LCD �{�
�Ê�c �Ö 

�½�� EîE›A’5B�5�6�(�/� �� �ê �� EÝ�½�#	_+	L��Ä��

�½�� A’5B�/�&�'�(�1� ���Ä 

�½�� EîE›EC�Ê�Ú�ÿ�
	¬ �&�2�0 �é6î�3�&�����3�&�� Eg�ÎP¬�ÈEg�Î�"
`Eg�9�{*ó �9�'�'�È�9�6�6�È�9�'�'���� +		_�Ä 

�½�� �J�ªEg�9 /Eg�Î0Ã	·Eg�Î�"�êP¬+	�G�{*ó!‰
�
�PE�|�µ	Ë �Ä 

LCDC �˜�,�<  
LCDEN COM3EN COM2EN COM1EN COM0EN 1/2 �#	_�Ô�G  

0 x x x x �GKÁ 
1 0 0 0 0 �GKÁ 
1 0 0 0 1 �'�Ô  
: 
: 

: 
: 

: 
: 

: 
: 

: 
: �'�Ô  

1 1 1 1 1 �'�Ô  

1/2 �#	_+	CÃ�{�
�#	_+	CÃ�{�
�#	_+	CÃ�{�
�#	_+	CÃ�{�
  

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

�n�Ê /Au�D�<�ü�Ï�)	)(�����FÑ���Ô�þ�\G¡?U,XF¼�Ú �È�¤�o/ß�cA’Au5Ù�Ô/¡�r)„
`�ÊKÈ�Ý�G�s6Ñ,X�•

"©�ÄHT46R92�¤�o�Ô�þ 8 �!,X	å�Þ�n�Ê /Au�D�<�Ä�n�Ê /Au�D�<�Ý�Ý/¡�á	à,X�¹�0�õ�ã �È	Ã�¹>•�'�0�BEî�n

�Ê�< �Ã�êF¼�_�ÊAu�D�<�Ã�ê5Ù6Ý�†�‘�z#�G£�<�S*ü �Ä�n�Ê�<G ,X 8 4{NX�ÚNe�<�=�û�Z�n�Ê,X8×�È �Ä 

�Ý�ø�þ
`�n�Ê /Au�D�<,Ì�G,X�˜�,�< �È�Ú�ÿ�� TMR 
` TMRC�Ä1��Ô�þ�� TMR �˜�,�< �È*ü�9 �,�|�rL�

,XAu�D�� �ÈC���4­!8�˜�,�<	Ã�¹A’�n�ñ�ŸAu�D�� �ÈAÏ	ª!8�˜�,�< 	Ã9‹�k�n�Ê /Au�D�<,X�Y�• �Ä1��`�þ�� TMRC

�˜�,�< �È�n�Ê /Au�D�{�
�˜�,�<*ü�9 A’5B�n�Ê /Au�D�<,XEÝNM�È�{�
�n�Ê /Au�D�<,X�¹�0�õ�ã �Ä�n�Ê /Au�D�<,X

�ÊJs$d	Ã�}7pA’5B�97¾�YF¼2Ï4³�ÊJs�ê�êF¼�é6îEg�9 �Ä 

G!5B�n�ÊG!5B�n�ÊG!5B�n�ÊG!5B�n�Ê/Au�D�<Eg�9�ÊJs$dAu�D�<Eg�9�ÊJs$dAu�D�<Eg�9�ÊJs$dAu�D�<Eg�9�ÊJs$d 

�YF¼�n�Ê/Au�D�<,X�ÊJs$d	Ã�¹ EîE›�}7pEÝNME¯> A’�n�Ä�'�n�Ê /Au�D�<�ü�n�Ê�<�õ�ã�ê5Ù�ü6Ý�†�‘�z

#�G£�õ�ã�Ê �È�S*ü2Ï4³�ÊJs�0��Au�Ê�9$d �Ä�YF¼�ÊJsE¬	Ã�¹EîE›NX�ÚNe�<E¯> �ÚNe�ÈNX�ÚNe2Ï�D +��n�Ê�{

�
�˜�,�<�� PSC0~PSC2�!�‡�n �Ä 

�n�Ê /Au�D�<�ü�_�ÊAu�D�<�õ�ã�Ê�S*ü�êF¼�ÊJs$d �È�ÊJs$d+��êF¼�n�Ê /Au�D�<�é6î TMR �¤�o �Ä!£ õ�ê

F¼�é6î+�P¬+	�G���"+	�G�ê5Ù+��"+	�G��P¬+	�G �Ä+� TE �!�‡�n �ÅCÇ	¬�Ê�ÈAu�D�<���t�Ô �Ä 

T M R

T E

fI N T
M
U
X

C o n f i g u r a t i o n  O p t i o n

fS/ 1 6
fS

M
U
X

fS Y S/ 4

fS Y S/ 4

W D T  O S C

fS P

9 - B i t  C o u n t e rW D T  T i m e - o u t

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 )

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

C o n f i g u r a t i o n
O p t i o n

   1 6¸

T i m e r / E v e n t  C o u n t e r
M o d e  C o n t r o l

T M 1 T M 0

T O N

P r e s c a l e r

P S C 2 ~ P S C 0
( 1 / 2 ~
1 / 2 5 6 )

R T C  O S C

 

8 �!�n�Ê�!�n�Ê�!�n�Ê�!�n�Ê /Au�D�<4§�XAu�D�<4§�XAu�D�<4§�XAu�D�<4§�X 
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�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�˜�,�<Au�D�˜�,�<Au�D�˜�,�<Au�D�˜�,�<  �ü�ü�ü�ü  TMR 

TMR �!�b (M!^�s6Ñ�˜�,�< �È*ü�b�|�,�rL��n�Ê�<�� �Ä�ü*ü�0�YF¼�n�Ê�è�
���Ô�YF¼Au�Ê6Ý�†�Ê �È�ê

*ü�0�êF¼Au�D�è�êF¼�n�Ê/Au�D�<�é6î(Š�Õ	¥*óCÇ	¬�Ê �È!8�˜�,�<,X���Ú�î�t�Ô �Ä�n�Ê�<�Ú�¢NX5B�˜�,�<��

EQ�9,X���Ô�ŸAu�D �È,È��Au$µ FFH�È!8�Ê�n�Ê�<$v�Î�è�î�{*ó�Ô�þ�YF¼���•�µ	Ë �Ä�n�Ê�<7¾�|G¡�„�tEQAu

�D�<�ñ���J4»4ÁAu�D �Ä���Z�k���n�Ê /Au�D�< 00H 7ÇFFH ,X�Ô�ûAu�D8×�È�ÈNX5B�˜�, �<�™NO��#ÙL8��LÊ�Ä

"¼�ã,X�� �È�Þ+		âNX5B�˜�,�<�Ø�b�þ-¹(Š�Õ �Ä�n�Ê /Au�D�<�ü OFF �5�Ê�ß �È�V�p�^�D�B�m�9NX5B�˜�,�< �È

E­�D�B�Ú>•0Ÿ	G�m�9�rL�,X�n�Ê�< �Ä5à�V�p�n�Ê /Au�D�<�Æ4£ON �è!7�üAu�D �È�üE­�þ
<�ó�Y�m�9��NX5B�˜

�,�<,X�Ï�)�„�D�B�Ú�±+-�üNX5B�˜�,�< �È	¾�Ý�ü�ß�Ô�þ$v�Î	¥*ó�Ê�!>•�m�9�rL��n�Ê�< �Ä 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<  �ü�ü�ü�ü  TMRC 

�n�Ê /Au�D�<6Ñ�¹�0�ü�Ý/¡�á	à,X�õ�ã �È7Ç�bEÝ�½�¹�0�ü
¾�Ô/¡�õ�ã�í��+��{�
�˜�,�<,X�Y�•�‡�n �Ä

TMRC 
` TMR �˜�,�<�{�
�n�Ê /Au�D�<,X�<F¼�¡�0 �Ä�ü�S*ü�n�Ê�<���! �È�™NO!7.B
�A’�n�n�Ê /Au�D�{�
�˜

�,�< �È�¹�“�±A•�n�Ê�<6Ñ!7.B�¡�0 �È5àE­�þE›/ßEî���ü/ß�c�ñ�Ÿ�ê�óKÈ�`�ä �Ä 

���Z.B�n�n�Ê�<�¹�0�ü
¾�Ô/¡�õ�ã �È�n�Ê�<�õ�ã �È�êF¼�_�ÊAu�D�õ�ã�ê6Ý�†�‘�z#�G£�õ�ã �È�n�Ê /Au�D

�{�
�˜�,�<�! 7 
`�! 6�È	G TM1/TM0 �!�™NOA’�n��?U"�,XF�Ee+	�G �Ä�n�Ê�<�'�Ô�! TON�È	G�n�Ê /Au�D�{

�
�˜�,�<,X1� 4 �!�È���n�Ê�<�{�
,X�Ô�G �ÈA’�n��F�EeP¬�Ê �ÈAu�D�<�Ô�ŸAu�D�È5à#ÙLÊ�Ê�í�0!6Au�D �Ä�n

�Ê/Au�D�{�
�˜�,�<,X1� 0~2�!�‡�nEg�9�n�ÊNX�ÚNe�<��,X�ÚNe2Ï�D �Ä�V�p�S*ü�êF¼Au�Ê$d�ÈNX�ÚNe�<,X�!

�Ú�áCK�0*ü�Ä�V�p�n�Ê�<�¹�0�ü�_�ÊAu�D�ê6Ý�†�‘�z#�G£�õ�ã �ÈTE ,XF�Ee+	 �G�È	G TMRC �˜�,�<,X1� 3

�!�Ú	Ã*ü�9EÝ�½�Þ	�"“�ê�ßL!"“?º	¥ �Ä 

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

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

E v e n t  C o u n t e r  A c t i v e  E d g e  S e l e c t
1 :  c o u n t  o n  f a l l i n g  e d g e
0 :  c o u n t  o n  r i s i n g  e d g e  

b 7

T ET O NT M 0T M 1

T i m e r  P r e s c a l e r  R a t e  S e l e c t

b 0

P S C 0

P S C 1
0
0
1
1
0
0
1
1

P S C 2
0
0
0
0
1
1
1
1

P S C 0
0
1
0
1
0
1
0
1

T i m e r  R a t e
     1 : 2
     1 : 4
     1 : 8
     1 : 1 6
     1 : 3 2
     1 : 6 4
     1 : 1 2 8
     1 : 2 5 6

T i m e r / E v e n t  C o u n t e r  C o u n t i n g  E n a b l e
1 :  e n a b l e
0 :  d i s a b l e

O p e r a t i n g  M o d e  S e l e c t
T M 1

0
0
1
1

T M 0
0
1
0
1

n o  m o d e  a v a i l a b l e
e v e n t  c o u n t e r  m o d e  
t i m e r  m o d e
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

P u l s e  W i d t h  M e a s u r e m e n t  A c t i v e  E d g e  S e l e c t
1 :  s t a r t  c o u n t i n g  o n  r i s i n g  e d g e ,  s t o p  o n  f a l l i n g  ed g e
0 :  s t a r t  c o u n t i n g  o n  f a l l i n g  e d g e ,  s t o p  o n  r i s i n g  ed g e  

P S C 2P S C 1

 

�n�Ê�n�Ê�n�Ê�n�Ê /Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<Au�D�{�
�˜�,�<  
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G!5BG!5BG!5BG!5B�n�Ê�<�õ�ã�n�Ê�<�õ�ã�n�Ê�<�õ�ã�n�Ê�<�õ�ã  

�üE­�þ�õ�ã�ß �È�n�Ê�<	Ã�¹*ü�9#�G£�Î�n�ÊKÈKÈLh �È�'�n�Ê�<	¥*ó$v�Î�Ê �È���î�{*ó�Ô�þ�YF¼���•�µ

	Ë�Ä?U�¹�0�üE­�þ�õ�ã �ÈTMRC �˜�,�<�� ,Ì�h �!�™NOA’5B�V�ß�Ö 

�! 7 �! 6 
1 0 

�n�Ê�<�n�Ê�<�n�Ê�<�n�Ê�< �õ�ãA’5B�õ�ãA’5B�õ�ãA’5B�õ�ãA’5B  

�üE­�þ�õ�ã�ß �È�n�Ê�<,XAu�D$d�97¾�YF¼�ÊJs�Ä�n�Ê�<,XEg�9Au�ÊNe)[�� fSYSL8�¹�n�Ê�<NX�ÚNe�<,X

���ÈE­�þ��+��n�Ê�<�{�
�˜�,�<,X 0~2 �!�‡�n �Ä�n�Ê�<�S6Ñ�! TON �™NO>•A’��F�EeP¬�È�!6Ñ�S�n�Ê�<�¹

�0�Ä!£ õ�YF¼�ÊJs+�P¬���",X+	 �GCÇ	¬FÑ�î�S�n�Ê�<���r�t�Ô �Ä�'�n�Ê�<�Æ$µ	G$v�Î�Ê �È�î�{*ó���•�µ	Ë

�è�n�Ê�<�îG¡�„EQ�9�Æ4£EQ�9��NX5B�˜�,�<,X�� �È'
	â4»4Á	å�ÞAu�D �Ä8¹�n�Ê�<���•��AŒ �È�Ú�î�{*ó�Ô�þ

���•�µ	Ë �Ä�˜�,�< INTC �� ETI �!#ÙLÊ�È�í�n�Ê�<���•/U!6 �Ä 

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

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

T i m e r  +  1 T i m e r  +  2 T i m e r  +  N T i m e r  +  N  +  1 

�n�Ê�<�õ�ã�Ê�c�Ò�n�Ê�<�õ�ã�Ê�c�Ò�n�Ê�<�õ�ã�Ê�c�Ò�n�Ê�<�õ�ã�Ê�c�Ò  

G!5BG!5BG!5BG!5B�_�ÊAu�D�õ�ã�_�ÊAu�D�õ�ã�_�ÊAu�D�õ�ã�_�ÊAu�D�õ�ã  

�üE­�þ�õ�ã�ß �È	¥*ó�ü �êF¼�_�Ê Au�D�é6î �
	¬,X õ�D �È	Ã�¹EîE›�YF¼Au�D�<�9A„�) �Ä���S�n�Ê /Au�D�<

�¹�0�ü�_�ÊAu�D�<�õ�ã �ÈTMRC �˜�,�<��,Ì�h�!�™NOA’5B�V�ß �Ö 

�! 7 �! 6 
0 1 

�êF¼�_�ÊAu�D�êF¼�_�ÊAu�D�êF¼�_�ÊAu�D�êF¼�_�ÊAu�D�õ�ãA’5B�õ�ãA’5B�õ�ãA’5B�õ�ãA’5B  

2Ï4³�¹�0�üAu�D�<�õ�ã�ß �È�ÊJs$d�97¾�êF¼�_�ÊAu�D�é6î�È��NX�ÚNe�<�á�Í�êF¼�ÊJs$d�ÚNe �Ä�'A’5B

�`�n�Ê /Au�D�{�
�˜�,�<�J�-�!�µ�C �È�ÚAu�D�<�'�Ô�! TON A’��F�EeP¬ �ÈAu�D�<�Ô�ŸAu�D�Ä�' TE ��F�Ee

�"�Ê �È!£ õ�êF¼�n�Ê /Au�D�<�é6î�y�
��+��"��P¬,X+	�GCÇ	¬�Ú�SAu�D�<���t�Ô �Ä5à�' TE ��F�EeP¬�Ê �È!£

 õ�êF¼�n�Ê /Au�D�<�é6î�y�
��+�P¬���",X+	�GCÇ	¬�Ú�SAu�D�<���t�Ô �Ä�â	º�ê�ø�þ�õ�ã�Ô�� �È�'Au�D�<Au

$µ�Ê�ÈAu�D�<�Ú$v�Î�è7¾�|�¢NX5B�˜�,�<���tEQ�ñ�� �Ä8¹�n�Ê���•��AŒ �È�Ú�î�{*ó�Ô�þ���•�µ	Ë �Ä�n�Ê�<

���•	Ã�¹EîE›#ÙL8 INTC �˜�,�<�� ETI �!/U!6 �Ä 

+��b�êF¼�_�ÊAu�D�é6î�âEg�9 /Eg�Î�E*ü�é6î �È���Z.B�±�n�Ê /Au�D�<�¹�0�ü�_�ÊAu�D�<�õ�ã �È�™NO"¼

�ã�ø&• �ÈOj����?U�Ú TM0 
` TM1 �!A’�n�ü�_�ÊAu�D�<�õ�ã �È�J õ��.B�n0Ã	·�{�
�˜�,�<�ÚE­�þ�é6îA’�n

��Eg�9(Š�Õ �Ä�ü�_�ÊAu�D�õ�ã�ß �È	G�S2Ï4³E¯�9 HALT (Š�Õ�È�n�Ê /Au�D�<�¡	ÃA„�)�êF¼�é6î,X	¬�ê �Ä�'�n

�Ê/Au�D�<$v�Î�Ú�î
øGf2Ï4³ �È8¹���•��AŒ�Ú�î�{*ó�Ô�þ�n�Ê /Au�D�<���• �Ä 

T i m e r + 2

E x t e r n a l  E v e n t

I n c r e m e n t
T i m e r  C o u n t e r T i m e r + 3T i m e r + 1  

Au�D�<�õ�ã�Ê�c�ÒAu�D�<�õ�ã�Ê�c�ÒAu�D�<�õ�ã�Ê�c�ÒAu�D�<�õ�ã�Ê�c�Ò  



 
HT46R92 

Rev. 1.10  23  2008-11-05 

 

G!5BG!5BG!5BG!5B6Ý�†�‘�z#�G£�õ�ã6Ý�†�‘�z#�G£�õ�ã6Ý�†�‘�z#�G£�õ�ã6Ý�†�‘�z#�G£�õ�ã  

�üE­�þ�õ�ã�ß �È	Ã�¹#�G£ TMR �é6î�Þ,X�êF¼6Ý�†�‘�z �Ä2Ï4³�¹�0�ü6Ý�†�‘�z#�G£�õ�ã �ÈTMRC �˜�,

�<��,Ì�h�!�™NOA’5B�V�ß �Ö 

�! 7 �! 6 
1 1 

6Ý�†�‘�z#�G£6Ý�†�‘�z#�G£6Ý�†�‘�z#�G£6Ý�†�‘�z#�G£ �õ�ãA’5B�õ�ãA’5B�õ�ãA’5B�õ�ãA’5B  

!8�Ê �È�ÊJs$d�97¾�YF¼�ÊJs�È4£�YF¼NX�ÚNe�<�ÚNe�È�ÚNe2Ï�D+��n�Ê /Au�D�{�
�˜�,�<�! 0~2 A’5B�Ä

�'A’5B�`�n�Ê /Au�D�{�
�˜�,�<�J�-�!�µ�C �È�ÚAu�D�<�'�Ô�! TON A’��F�EeP¬ �È�S6Ñ�YF¼Au�D�È�' TMR

�é6î	«���Ý��?º	¥"“�Ê�Ô�ŸAu�D �Ä 

�V�p �n�Ê /Au�D�{�
�˜�,�<1� 3 �!�È	G TE �!A’5B�� F�Ee�" �È�' TMR �é6î�y�
���Ô�þ+�P¬���",X+	�G

CÇ	¬�Ê�È�n�Ê /Au�D�<�Ú�Ô�ŸAu�D,È�� TMR �é6î�²���W	s�9,XP¬+	�G �Ä!8�Ê TON �!�Ú7¾�|#ÙL8��LÊ �È�è

�n�Ê /Au�D�<�0!6Au�D�Ä5à�V�p TE �!A’5B�� F�EeP¬�È�í�' TMR �é6î�y�
���Ô�þ+��"��P¬,X+	�GCÇ	¬�Ê �È

�n�Ê /Au�D�<�Ô�ŸAu�D,È�� TMR �é6î �²��	s�9,X�"+	�G �Ä�V�Þ��EÄ �ÈTON �!�Ú7¾�|#ÙL8�� 0�È�è�n�Ê /Au�D

�<�0!6Au�D �Ä"¼�ã�È�ü6Ý�†�‘�z#�G£�õ�ã�� �È�' TMR �é6î�Þ,X�êF¼�{�
�µ	Ë�²���W	s�9,X+	�G�Ê �ÈTON

�!�Ú7¾�|
�#ÙL8�� 0�Ä5à�ü�J�W�ø/¡�õ�ã�ß �ÈTON �!	¾6Ñ�ü/ß�c�{�
�ß�!�î>•#ÙL8�� 0�Ä 

E­�Ê�n�Ê /Au�D�<��,X��	Ã>•/ß�cAÏ	ª �È�J+�!8�k-¹�êF¼�n�Ê /Au�D�<�é6î�y�
��,X6Ý�†,XKS�z �Ä�' TON

�!>•#ÙL8�Ê �È�Ï�)�ü�êF¼�n�Ê /Au�D�<�é6î,X+	�GCÇ	¬�Ú>•�Ñ+9 �Ä,È�� TON �!�a õ>•/ß�cA’�n��F�EeP¬ �È

�n�Ê /Au�D�<�!�Ô�Ÿ6Ý�†�‘�z#�G£ �È*üE­/¡�•"©	Ã�`�ä	)�þ6Ý�†,X#�G£ �Ä 

"¼�ã,X���üE­/¡�õ�ã �ß�È�n�Ê /Au�D�<��EîE›�êF¼�n�Ê /Au�D�<�é6î�Þ,XF�EeCÇ	¬�9�{�
 �È5à�á��EîE›

F�Ee+	�G�Ä�'�n�Ê /Au�D�<Au$µ�{*ó$v�Î �È�n�Ê /Au�D�<�Ú#ÙLÊ�JEQ�9NX5B�˜�,�<,X�� �Ä8¹�n�Ê�<���•��AŒ �È

�Ú�î�{*ó�Ô�þ�YF¼���•�µ	Ë �Ä�n�Ê /Au�D�<$v�Î���•	ÃEîE›���•�{�
�˜�,�<�Í�h�!#Ù 0 �9�#;� �Ä 

+��b TMR �é6î�âEg�9 /Eg�Î�E*ü�é6î �È���Z.B�± 2Ï4³ �¹�0�ü6Ý�†�‘�z#�G£�õ�ã �È�™NO"¼�ã�ø&•�ÈOj��

��?U�Ú TM0 �â TM1 �!A’�n�ü6Ý�†�‘�z#�G£�õ�ã �È�J õ��.B�n!8�é6î,XEg�9 /Eg�Î0Ã	·�{�
�˜�,�<�Í�h�!>•

A’�n��Eg�9(Š�Õ �Ä 

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

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

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

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

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

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

6Ý�†�‘�z#�G£�õ�ã�Ê�c�Ò6Ý�†�‘�z#�G£�õ�ã�Ê�c�Ò6Ý�†�‘�z#�G£�õ�ã�Ê�c�Ò6Ý�†�‘�z#�G£�õ�ã�Ê�c�Ò  

NX�ÚNe�<NX�ÚNe�<NX�ÚNe�<NX�ÚNe�< 

TMRC �˜�,�< ��,X PSC0~PSC2	Ã�¹*ü�9�n���n�Ê /Au�D�<���YF¼�ÊJs$d,XNX�ÚNe4{�D�Ä2Ï4³�¹�0�ü�ê

F¼�_�ÊAu�D�õ�ã�ÈNX�ÚNe�<�n�J�´�E
¡ �Ä 
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Eg�9Eg�9Eg�9Eg�9/Eg�Î�y	·Eg�Î�y	·Eg�Î�y	·Eg�Î�y	·  

�'�¹�0�ü�_�ÊAu�D�ê6Ý�†�‘�z#�G£�õ�ã�Ê �È�n�Ê /Au�D�<LÔ?U�S*ü�êF¼PA2/TMR �é6î�¹.B�±!7.B,X�|

�0�Ä+��b!80Ã	·���E*ü�é6î �È�™NO�Ú�JA’5B���n�Ê /Au�D�<,X�êF¼Eg�95à�á���BEî,XEg�9 /Eg�Î �ÈE­LÔ?UA’

5BTMRC �˜�,�<�Y,X,Ì�h,X�!���_�ÊAu�D�ê6Ý�‘#�G£�õ�ã �Ä	º�ê0Ã	·�{�
�˜�,�< PAC,X1� 2 �!�™NO��P¬�È

�¹�±A•>•A’��Eg�9�é6î �Ä	G�S�n�Ê /Au�D�<�S*ü�Z!8�é6î �È�}7pEÝNM,X�Þ�•�¡�Ý�� �Ä 

4ê/ß"¼�ã�_4ê/ß"¼�ã�_4ê/ß"¼�ã�_4ê/ß"¼�ã�_ NMNMNMNM 

�'�n�Ê /Au�D�<�¹�0�ü�n�Ê�<�õ�ã�Ê �È�n�Ê�<,X�ÊJs$d�S*ü�YF¼2Ï4³�ÊJs�è�â	)(������ÝE¤1kFÑ6Ñ	à

!9�Ä�üE­�þ�õ�ã�ß �È�'�n�Ê�<�˜�,�<$v�Î�Ê �È	)(����Ú�{*ó�Ô�þ�YF¼���•�µ	Ë �È�S/ß�cE¯�9,Ì�h,X�YF¼��

�•	åG£ �Ä�Í�b6Ý�†�‘�z#�G£�õ�ã �È�n�Ê�<,X�ÊJs$d�3���S*ü�YF¼2Ï4³�ÊJs �È���n�Ê�<	¾�Ý�ü!7.B,XF�Ee�5

�Ê�Î)„�ü�êF¼ PA2/TMR �é6î�Ê�Ô�Ÿ�¹�0 �Ä+��b�êF¼�_�Ê
`�YF¼�n�Ê�<�ÊJs�´"©	à!9 �È	¾�Ý�'�ß�Ô�þ�n�Ê

�<�ÊJs��E’�Ê �È	)(����!�î	¥)„E­�þ�êF¼�_�Ê �È�´!8�ü#�G£���Þ	Ã6Ñ�Ý�ã,X�Â�Ö �ÈLÔ?U/ß�cA’Au5Ù�ü/ß�c

�h*ü�Ê�t�¹"¼�ã �Ä	à��,X�™�‰	¥*ó�ü�n�Ê /Au�D�<G!5B���êF¼�_�ÊAu�D�õ�ã�Ê �È�W,X�ÊJs$d���êF¼�_�Ê �È�â

�YF¼2Ï4³�ÊJs�ê5Ù�n�Ê�<�ÊJs�á	à!9 �Ä 

�'AÏ	ª�n�Ê /Au�D�<�ê�m�D�B��NX5B�˜�,�<�Ê �ÈAu�D�ÊJs�î>•L�Lh�¹FS�!JíAÃ	¥*ó �È��E­���.	Ã6Ñ�î�Ð

7ÈAu�DJíAÃ�È���¹/ß�cA’Au5Ù�hA¹5×<%��E­&• �Ä�ü1��Ô õ�S*ü�n�Ê /Au�D�<���! �È?U�¨4š.BAx�Ý"u�Ý!7.B
�

A’�n�ñ�Ÿ�� �Ä���•�{�
�˜�,�<��,X�n�Ê�<�S6Ñ�!�™NO!7.B,XA’5B �È	ú�í,Ì�h�n�Ê /Au�D�<�YF¼���•�¡'
�´�� �Ä

�n�Ê /Au�D�<�{�
�˜�,�<��,X?º	¥E•"“EÝ�½ �Ã�n�Ê /Au�D�<�¹�0�õ�ã
`�ÊJs$d�{�
�!�3�™NO!7.B,XA’�n �È�¹

.B�±�n�Ê /Au�D�<�Ý';�h*üLÔ"�5à!7.B,XG!5B �Ä�ü�n�Ê /Au�D�<�'�Ô���! �È�™NO.B�±��EQ�9�n�Ê/Au�D�<�˜�,

�<,X�ñ�Ÿ�� �ÈE­���´���ü�Þ+		â �È�n�Ê /Au�D�<�˜�,�<��,X�ñ�Ÿ�����þ-¹,X �Ä�n�Ê /Au�D�<�ñ�Ÿ�ê	â �È	Ã�¹

�S*ü�n�Ê /Au�D�<�{�
�˜�,�<��,X�S6Ñ�!�9�'�Ô�ê�GKÁ�n�Ê�< �Ä�ü�'�Ô�n�Ê�<���! �È�™NO��.B�n�n�Ê�<�õ�ã

��	ú�ÆA’�n �ÄEîE›�m�n�Ê /Au�D�{�
�˜�,�< �È	G	à�Ê�
	¬�õ�ã�J�'�Ô�n�Ê�< �È	Ã6Ñ�î�Ð7ÈJíAÃ4§�p �Ä 

�'�n�Ê /Au�D�<	¥*ó $v�Î �È,Ì�h,X���•AË"��Û�«�Ú5B�! �Ä8¹���•��AŒ �È�Ú�î�{*ó�Ô�þ���•�µ	Ë �Ä�á1u��

�•��	ú��AŒ �È�ü HALT (Š�Õ�ß�È�n�Ê /Au�D�<,X$v�Î�3�î�{*ó
øGf �ÈE­/¡�™�‰	Ã6Ñ	¥*ó�ü�êF¼�µ	Ë	¬�ê,XAu

�D�õ�ã�� �È�n�Ê /Au�D�<	å�ÞAu�D,È7Ç$v�Î�J
øGf2Ï4³ �Ä8¹�ü HALT �õ�ã�ß �È�áLÔ?U�n�Ê�<���•
øGf2Ï4³ �È

	Ã�¹�üE¯�9 HALT �!�Ú,Ì�h���•AË"��Û�«�!5B�! �Ä 

 

 

 

 

 

 

 

 

 

 



 
HT46R92 

Rev. 1.10  25  2008-11-05 

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

E­�þ�_�$AÈ�â�Z�V�)A’5B�n�Ê ��Au�D�<,X�˜�,�< �È�V�)A’5B
`�{�
���• �Ä	º�êE¬LÔ"¼�ã,X�� �È�â��Eî

E› �7�0�5�& �˜�,�<,X1� �� �!�9
��0�n�Ê ��Au�D�<�Ä!8�h*ü8×�_A’5B�n�Ê ��Au�D���n�Ê�õ�ã �È�ÊJs�9$d�b�YF¼,X

2Ï4³�ÊJs �Ä 

org 04h                  ; external interrupt vectors 

reti 

org 08h                  ; timer/event counter interrupt vector 

jmp tmrint0      ;jmp here when timer/event counter overflows 

: 

org 20h                  ; main program 

; internal timer/event counter interrupt routine 

tmrint0: 

;timer/event counter main program placed here 

: 

reti 

: 

: 

begin: 

; setup timer registers 

mov a,09bh            ; setup timer preload value 

mov tmr,a 

mov a,081h               ; setup timer control register 

mov tmrc,a               ; timer mode and prescaler set to /4 

; setup interrupt register 

mov a,005h     ; enable master interrupt and timer interrupts 

mov intc0,a 

set tmrc.4               ; start timer/event counter – note mode bits must be previously setup 
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�<6Ý�†�‘�zA×�
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HT46R92�¤�o 2 �þ6Ý�†�‘�zA×�
Eg�Î �È	G PWM0
` PWM1�ÄE­�üP@E’Eó�z�{�
1��h*ü��	��Ú�Ý*ü �È

EîE›4­,Ì�h,X PWM �˜�,�<A’5B(M!^,X�� �ÈPWM �s6Ñ	Ã�¤�o	40N!¨	ÃA×5à Ne)[�Î�n,X"¶�6 �Ä 

EîF'EîF'EîF'EîF'  PWM �õ�ã�õ�ã�õ�ã�õ�ã  Eg�Î�é6îEg�Î�é6îEg�Î�é6îEg�Î�é6î  �˜�,�<	á/Ä�˜�,�<	á/Ä�˜�,�<	á/Ä�˜�,�<	á/Ä  

2 
6+2 

�ê 7+1 

PA4 

PA5 

PWM0 

PWM1 

PWM 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

PWM Eg�ÎEîE›�}7pEÝNME¯> A’5B�ÄPWM0
` PWM1�˜�,�<�!�b �D�B�,�|�< �È+� 8 �!4˜�ä �È></�Eg�Î

"¶�6��!£�þA×�

<�ó,X	40N!¨ �Ä���Z�¤P¬ PWM A×�
Ne)[ �È!£�Ô�þA×�

<�ó>•A×�
 2 �þ�ê 4 �þ(À0Ÿ,XA×�


�$	�!‰ �È	G 7+1 �õ�ã�ê 6+2�õ�ã �È��LÔ�¹�0�õ�ã EîE›�}7pEÝNME¯> A’5B�Ä"¼�ã,X�� �È�'�S*ü PWM �Ê�È	¾

?U�Ú��LÔ,X���m�9 PWM0�ê PWM1�˜�,�<�Y �È	)(���,X�YF¼.@�Ê�î7¾�|
��Ú"¶�64š�Ú���$A×�

<�ó �ÄPWM

�ÊJs$d����2Ï4³�ÊJs fSYS�Ä 

�Ú	s�ŸA×�

<�ó�Ú�ä 2 �þ�ê 4 �þ�$
<�ó,X�•"© �È�S�{*ó�ÈP¬,X PWM Ne)[�ä��	Ã6Ñ �ÈE­��	Ã�¹�¤�o�È

�S"¯,X�h*ü �Ä	¾?U�{*ó,X PWM 6Ý�†
< �ó�ã�bBóEQ,X�ÊKÈ���D �ÈPWM Eg�Î��!¨EW	ÜEÖ�ÈE­���´��KS�ÊKÈ

���DBóEQ�Ú�î�G
� PWM Eg�Î,X6Ý�† �Ä�S*ü5Ù�™NO)Ú?·PWM Ne)[�â PWM A×�
Ne)[,X�á	à���Ø �Ä�' PWM

�ÊJs��2Ï4³�ÊJs fSYS�È5à PWM ���� 8 �!�Ê �È�H�þ PWM 
<�ó,X Ne)[�� fSYS/256�Ä'
5à �¹�0�ü 7+1�õ�ã�Ê �È

PWM A×�
Ne)[�Ú�î�� fSYS/128�×�¹�0�ü 6+1�õ�ã�Ê �ÈPWM A×�
Ne)[�Ú�î�� fSYS/64�Ä 

6+2 PWM �õ�ã�õ�ã�õ�ã�õ�ã  

EîE›�Ô�þ 8 �!,X PWM �˜�,�<�{�
 �È!£�þ�`�H,X PWM 
<�ó+� 256�þ�ÊJs
<�ó4˜�ä �Ä�ü 6+2 PWM�õ

�ã�� �È!£�þ PWM 
<�ó	œ>•�Ú�ä 4 �þ(À0Ÿ,X�$
<�ó �È/Ä��A×�

<�ó 0~A×�

<�ó 3�È�ü><�����¹ �� i��></� �Ä

4 �þ�$
<�ó	Ø�Ù	ÿ 64 �þ�ÊJs
<�ó �Ä�üE­�þ�õ�ã�ß �È�k���¹ 4 ���´�D�r�t,XA×�
Ne)[ �Ä8 �!,X PWM �˜�,�<

>•�Ú�ä�ø�þF¼�Ú �ÈE­�þ�˜�,�<,X��><�â�H�þ PWM "¶�6,X	40N!¨ �Ä1��ÔF¼�Ú�Ù�À1� 2 �! ~1� 7 �!�È></� DC

���È1��`F¼�Ú��1� 0 �! ~1� 1 �!�È></� AC ���Ä�ü 6+2 PWM�õ�ã�� �È4 �þA×�
�$
<�ó,X	40N!¨ �È�Ú�ÿ�V�ß

><��/� �Ä 

	–�D	–�D	–�D	–�D  AC (0~3) DC (	40N!¨	40N!¨	40N!¨	40N!¨ ) 

i<AC 
64

1DC +  
A×�

<�ó i 

(i=0~3) 
i³ AC 

64
DC  

6+2 �õ�ãA×�

<�ó���õ�ãA×�

<�ó���õ�ãA×�

<�ó���õ�ãA×�

<�ó��  

P W M  R e g i s t e r      ( 6 + 2 )  M o d e

b 7 b 0

A C   v a l u e

D C  v a l u e  

6+2 �õ�ã�õ�ã�õ�ã�õ�ã PWM �˜�,�<�˜�,�<�˜�,�<�˜�,�<
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�ß�Ò></� 6+2�õ�ã�ß PWM Eg�Î,X"¶�6 �ÄAË(M�ÿ"¼�ã	)�þ,X PWM 
<�ó���V�)�Ú�ä 4 �þ(À0Ÿ,XA×�

<

�ó�¹	ž AC ���â PWM ��,X�G2Ï �Ä 

fS Y S/ 2

P W M

[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1

P W M

[ P W M ]  = 1 0 2

P W M

[ P W M ]  = 1 0 3

P W M

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

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

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

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 5 / 6 4

2 5 / 6 4

2 6 / 6 4 2 5 / 6 4

2 6 / 6 4

2 6 / 6 4

2 6 / 6 4

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

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

 

6+2 PWM �õ�ã�õ�ã�õ�ã�õ�ã  

7+1 PWM �õ�ã�õ�ã�õ�ã�õ�ã  

EîE›�Ô�þ 8 �!,X PWM �˜�,�<�{�
 �È!£�þ�`�H,X PWM 
<�ó+� 256�þ�ÊJs
<�ó4˜�ä �Ä�ü 7+1 PWM�õ

�ã�� �È!£�þ PWM 
<�ó	œ>•�Ú�ä 2 �þ(À0Ÿ,X�$
<�ó �È/Ä��A×�

<�ó 0~A×�

<�ó 1�È�ü><�����¹ �� i��></� �Ä

2 �þ�$
<�ó	Ø�Ù	ÿ 128�þ�ÊJs
<�ó �Ä�üE­�þ�õ�ã�ß �È�k���¹ 2 ���´�D�r�t,XA×�
Ne)[ �Ä8 �!,X PWM �˜�,�<

>•�Ú�ä�ø�þF¼�Ú �ÈE­�þ�˜�,�<,X��><�â�H�þ PWM "¶�6,X	40N!¨ �Ä1��ÔF¼�Ú�Ù�À1� 1 �! ~1� 7 �!�È></� DC

���È1��`F¼�Ú��1� 0 �!�È></� AC ���Ä�ü 7+1 PWM�õ�ã�� �È2 �þA×�
�$
<�ó,X	40N!¨ �È�Ú�ÿ�V�ß><��/� �Ä 

	–�D	–�D	–�D	–�D  AC (0~1) DC (	40N!¨	40N!¨	40N!¨	40N!¨ ) 

i<AC 
128

1DC +  
A×�

<�ó i 

(i=0~1) 
i³ AC 

128
DC  

7+1 �õ�ãA×�

<�ó���õ�ãA×�

<�ó���õ�ãA×�

<�ó���õ�ãA×�

<�ó��  

P W M  R e g i s t e r      ( 7 + 1 )  M o d e

b 7 b 0

A C   v a l u e

D C  v a l u e  

7+1 �õ�ã�õ�ã�õ�ã�õ�ã PWM �˜�,�<�˜�,�<�˜�,�<�˜�,�<
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�ß�Ò></� 7+1�õ�ã�ß PWM Eg�Î,X"¶�6 �ÄAË(M�ÿ"¼�ã	)�þ,X PWM 
<�ó���V�)�Ú�ä 2 �þ(À0Ÿ,XA×�

<

�ó�¹	ž AC ���â PWM ��,X�G2Ï �Ä 

fS Y S/ 2

P W M

[ P W M ]  = 1 0 0

[ P W M ]  = 1 0 1

P W M

[ P W M ]  = 1 0 2

P W M

[ P W M ]  = 1 0 3

P W M

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

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

5 0 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 0 / 1 2 8

5 1 / 1 2 8

5 1 / 1 2 8

5 2 / 1 2 8

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

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

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

 

7+1 PWM �õ�ã�õ�ã�õ�ã�õ�ã  

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

PWM0 Eg�Î�â PA4 �é6î�E*ü �ÈPWM1 Eg�Î�â PA5 �é6î�E*ü �Ä�S�é6î�0�� PWM Eg�Î5àM2�BEî,X I/O

�é6î �È�}7pEÝNM�™NO!7.BA’5B�ÄI/O 0Ã	·�{�
�˜�,�< PAC.4�ê PAC.5�3�™NO�m�� 0���È�¹.B�±��LÔ?U,X PWM0

�ê PWM1 Eg�Î�é6îA’5B��Eg�Î(Š�Õ �Ä�ü�`�äE­�ø �þ�ñ�Ÿ�ê!9Px �È�¹	ž�Ú��?U"�,X PWM ���m�9 PWM0 �ê

PWM1�˜�,�<��	â �È�Ú�� 1���m�9�� PA.4�ê PA.5�D�B�˜�,�< �È�í PWM �D�B���î�Î)„�ü�é6î�Þ �×�Ú�� 0��

�m�9�� PA.4�ê PA.5�È�í�îL86Ñ PWM Eg�Î�s6Ñ�J���
Eg�Î�"+	�G �Ä�3����AÈ �ÈPA.4�ê PA.5�0�� PWM �s

6Ñ,X�Ô/�G�{�
�9�S*ü �ÄLÔ?U"¼�ã,X���È	G�S�}7pEÝNMA’5BPWM �s6Ñ�È�� PAC �{�
�˜�,�<��,Ì�h,X�!	œ

�m�9 �� 1���È�S�J�ä��Eg�9�é6î �È�í!8�é6î�¡���0���ú�Þ�•+	L�,X!7��Eg�90Ã�S*ü �Ä 

PWM A×�
Ne)[A×�
Ne)[A×�
Ne)[A×�
Ne)[  PWM Ne)[Ne)[Ne)[Ne)[  PWM 	40N!¨	40N!¨	40N!¨	40N!¨  

fSYS/64 fSYS/256 [PWM]/256 

PWM �h*ü8×�_�h*ü8×�_�h*ü8×�_�h*ü8×�_  

�ßM6,X8×�_/ß�c><�â�V�)A’5B
`�{�
 PWM Eg�Î �È�h*ü�Ê�™NO�ü�}7pEÝNM��A’5BPWM �s6Ñ�Ä 

mov  a,64h    ;setup PWM0 value of 100,decimal which is 64H 

mov  pwm0,a 

clr  pac.4    ;setup pin PA4 as output 

set  pa.4     ; pa.4=1;enable the PWM output 

 :  

clr  pa.4     ; disable the PWM output – PA4 will remain low 
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A/D E@�6�<E@�6�<E@�6�<E@�6�< 

�Í�b�û�î�D+	�$2Ï4³5à?Ô �È�Ø)Ú)„�r �ê+ ,X�õ�³�µ	Ë���E	à,XLÔ"� �Ä���Z�`�<+�	)(����9�Ø)ÚE­�o�µ

	Ë�ÈOj���™NOEîE› A/D E@�6�<�Ú�õ�³�µ	ËE@�6�ä�D�+�µ	Ë �Ä�Ú A/D E@�6�<+	CÃLš�ä�9	)(��� �È	Ã�Ý��,X

�£�å�êF¼�<�Ê �ÈLc��5à�9 �È�K�Ý�"�ä��
`�£�å�<�Ê0NKÈLÔ"�,X�ì�“ �Ä 

A/D 1T�Ÿ1T�Ÿ1T�Ÿ1T�Ÿ 

HT46R92�Ù	ÿ�Z 6 EîF',X A/D E@�6�<�È�W�À	Ã�¹,È�y�y�9�êF¼�õ�³�µ	Ë �Ä�97¾�ô�ó�<�ê�J�W�{�
�µ

	Ë�Å�J,È�y�ÚE­�o�µ	ËE@�6�ä 12 �!,X�D�+G£ �Ä 

Eg�9EîF'Eg�9EîF'Eg�9EîF'Eg�9EîF'  E@�6�!�DE@�6�!�DE@�6�!�DE@�6�!�D Eg�9�é6îEg�9�é6îEg�9�é6îEg�9�é6î  
6 12 PB0~PB5 

�ß�Ò��/��Z A/D E@�6�<�YF¼4§�X
`,Ì�G,X�˜�,�< �Ä 

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

¸ N A C S R  R e g i s t e r

A D C

VR E F

P B 0 / A N 0
P B 1 / A N 1

P B 5 / A N 5

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

A D R L

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

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

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

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

S t a r t  B i t

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

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

A/D E@�6�<4§�XE@�6�<4§�XE@�6�<4§�XE@�6�<4§�X 

A/D E@�6E@�6E@�6E@�6�D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<�D�B�˜�,�<  �ü�ü�ü�ü  ADRL �È�È�È�ÈADRH 

�Í�b�K�Ý 12 �!,X A/D E@�6�<,X8ƒ(��ÈLÔ?U�Ô�þP¬�+8V�˜�,�< ADRH 
`�Ô�þ�"�+8V�˜�,�< ADRL�Ä�ü

A/D E@�6�`!©	â �È	)(���	Ã�¹,È�yAÏ	ªE­�o�˜�,�<�¹9‹�kE@�64§�p �Ä	¾�ÝP¬�!�˜�,�< ADRH �`�<�ý*ü�Z 8

�!�È�"�!�˜�,�< ADRL 	¾�ý*ü�Z 8 �!��,X 4 �!�Ù	ÿE@�6�� �Ä�ü�ß><�� �ÈD0~D11�� A/D �6E@�D�B4§�p�! �Ä 

�˜�,�<�˜�,�<�˜�,�<�˜�,�<  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 
ADRL D3 D2 D1 D0 �É �É �É �É 
ADRH D11 D10 D9 D8 D7 D6 D5 D4 

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

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

�˜�,�< ADCR *ü�9�{�
 A/D E@�6�<,X�s6Ñ
`�¡�0 �ÄE­�þ 8 �!,X�˜�,�<���n��,X�s6Ñ�Ù�ÀEÝ�½
¾�Ô�þ

�õ�³EîF'E²�y7Ç�YF¼ A/D E@�6�<�È
¾�þ�é6î���õ�³Eg�9 �È
¾�þ�é6î��!7�� I/O�È�J�{�

`,¥?š A/D E@�6�<

,X�Ô�Ÿ
`�á�!�s6Ñ �Ä 

�˜�,�< ADCR �Ù	ÿ ACS2~ACS0�!�È�W�À�n��EîF',X4ê	Ë �Ä+��b!£�þ	)(���	¾�Ù	ÿ�Ô�þ�rL�,X�õ�DE@

�6+	CÃ�È�´!8 6 EîF' �õ�³Eg�9�� !£�Ô�þFÑ�™NO�Ú�ÿ>•E²�y E@�6�<�ÈADCR �˜�,�<�� ACS2~ACS0�!,X�s6Ñ

�‡�n
¾�þ�õ�³EîF',ó!7E²�y���YF¼ A/D E@�6�<�Ä  
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ADCR �˜�,�<��,X PCR2~PCR0�!�È*ü�9�n�� PB 0Ã	·�Þ
¾�o�é6î�� A/D E@�6�<,X�õ�³Eg�9 �È
¾�o�é

6î��!7��,X I/O�Ä�V�p PCR2~PCR0E­ 3 �!,X�� �� 110�ê 111�È�3���� AN0~AN5 FÑ�Ú>•A’�n���õ�³Eg�9 �Ä

"¼�ã,X�� �È�V�p PCR2~PCR0�<FÑA’�� 0�È�í PB 0Ã	·,X�é6îFÑ>•A’�n��!7��,X I/O�ÈE­�Ê�YF¼A/D E@�6+	

CÃ,X+	$d�Ú>•�GKÁ�¹�£�å�s5ë �Ä 

ADCR �˜�,�<��,X START �!�È*ü�b�'�Ô
`�á�! A/D E@�6�<�Ä�'	) (���A’�n!8�!�¢F�Ee�"��F�EeP¬ �È

'
	â�a��F�Ee�" �È���î�Ô�Ÿ�Ô�þ�õ�DE@�6
<�ó �Ä�' START �!�¢F�Ee�"��F�EeP¬ �È���á�a�²��F�Ee�"�Ê �È

ADCR �˜�,�<��,X EOCB�!5B 1�È�á�!�õ�DE@�6�< �ÄSTART �!*ü�b�{�
�YF¼�õ�D�6E@�<,X�Ô /�G�|�0 �Ä 

ADCR �˜�,�<��,X EOCB�!*ü�b><�â�õ�DE@�6E›/ß,X�`�ä �Ä�üE@�6
<�ó4§�3	â �ÈEOCB�!�î>•	)(���

7¾�|
�5B�� 0�Ä!8�ê �È�3�î5B�!���•�{�
�˜�,�<�Y,Ì�h,X A/D ���•AË"��Û�«�! �È�V�p���•�S6Ñ �È���î�{*ó

EÖ�',X�YF¼���•�µ	Ë �ÈA/D �YF¼���•�µ	Ë�Ú�é�Ð/ß�c��,Ì�h,X A/D �YF¼���•�9	· �×�V�p A/D �YF¼���•>•

/U!6 �È	)(����îEBA¶ ADCR �˜�,�<��,X EOCB�!�È�”�¹!8�!��	ú>•#ÙL8 �È�¹�0��	º�Ô/¡�z#� A/D E@�6
<

�ó4§�3,X�•"© �Ä 
b 7 b 0

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

S e l e c t  A / D  c h a n n e l
A C S 2

0
0
0
0
1
1
1
1

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

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

A N 0
A N 1
A N 2
A N 3
A N 4
A N 5
u n d e f i n e d
u n d e f i n e d

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

0
0
0
0
1
1
1
1

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

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

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

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

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

E O C B A D C R  R e g i s t e r

 

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

A/D E@�6E@�6E@�6E@�6�s5ë�{�
�s5ë�{�
�s5ë�{�
�s5ë�{�
  

 +��b A/D E@�6+	CÃ�Y�Î�ü8ƒ(��� �ÈA/D E@�6E›/ß���Ú#\5ëF¼�Ú+	6Ñ�Ä����2Ï4³�¤�o�ø/¡�•"©�o*ü���'

�Ô/�GKÁA/D E@�6�È�¹L!�"�s5ë �Ä�Ô/¡�•"©���Ú ADCR �˜�,�<�� PCR0~PCR2#Ù0�È�¹�GKÁ A/D E@�6�×	º

�ê�Ô/¡�•"©���Ú ACSR�˜�,�<�� ADONB �!A’5B�� 1�È�¹�GKÁ A/D E@�6�Ä�ø/¡�•"©FÑ	Ã�¹(À0Ÿ�S*ü�¹L!�"

�s5ë �Ä 

 ���k"¼�ã,X�� �ÈA/D E@�6+	CÃ+	$d+�VDD �é6î�¤�o �Ä�' A/D E@�6+	CÃ���õ�³F¼�Ú�Ô�"�¹�0+		_P¬�b

�D�+F¼�Ú�¹�0+		_�Ê�Ú�Ð7È�õ�³F¼�Ú�´"©�ü VDD ?˜���ß�¹�0 �Ä8ƒ(�,È#�+	!è(M�û><����	)(À�ë�Î�Z�õ�³

+	CÃ�¹�0+		_?˜�� �Ä 
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PCR �!�!�!�!  ADONB �!�!�!�!  A/D E@�6+	CÃE@�6+	CÃE@�6+	CÃE@�6+	CÃ 
0 X �GKÁ 

�Ú0 0 �'�Ô  
�Ú0 1 �GKÁ 

A/D �s5ë�{�
�s5ë�{�
�s5ë�{�
�s5ë�{�
  

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

A/D E@�6�ÊJs$d��2Ï4³�ÊJs fSYS,X�ÚNe�È�ÚNe2Ï�D+� ACSR�˜�,�<�� ADCS1
` ADCS0�!�E	à �‡�n �Ä

 <Q'
 A/D E@�6,X�ÊJs$d��+�2Ï4³�ÊJs fSYS�ÃADCS1
` ADCS0�E	à �‡�n �È��	ÃEÝ�½,X�Ô�û A/D �ÊJs$d

Eó�z�í �Ý�Ô�oL$�
 �Ä+��b 	)(��� ��AŒ,X A/D �ÊJs
<�ó tAD ,X�Ô�ã���� 0.5ms�È�´!8 �È�'2Ï4³�ÊJsEó�zCYE›

4MHz �Ê�ÈADCS1
` ADCS0�!A’ �n���á6Ñ A’5B�� 00�È	ú�í�Ú�î�{*ó�á�š.B,X A/D E@�6���Ä	–5×�ßM6><��

��,X�Ô�o�_�$ �È>•�Û�Þ�ó	Ë *,X�D�����á��AŒ,X �È�´���W�À,X A/D �ÊJs
<�ó�ã�b?˜�n,X�Ô�ã�� �Ä 

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

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

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

A / D  O n / O f f  c o n t r o l
1 :  o f f
0 :  o n

F o r  t e s t  m o d e  u s e  o n l y

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

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

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

:  s y s t e m  c l o c k / 2
:  s y s t e m  c l o c k / 8
:  s y s t e m  c l o c k / 3 2
:  u n d e f i n e d
:  s y s t e m  c l o c k
:  s y s t e m  c l o c k / 4
:  s y s t e m  c l o c k / 1 6
:  u n d e f i n e d

b 7
T E S TA D O N B A D C S 2

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

 

A/D E@�6�ÊJs�{�
�˜�,�<E@�6�ÊJs�{�
�˜�,�<E@�6�ÊJs�{�
�˜�,�<E@�6�ÊJs�{�
�˜�,�<  

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

ADCS2~ADCS0 
=000�Ä�Ä�Ä�ÄfSYS /2�Å�Å�Å�Å  

ADCS2~ADCS0 
=001�Ä�Ä�Ä�ÄfSYS /8�Å�Å�Å�Å 

ADCS2~ADCS0 
=010�Ä�Ä�Ä�ÄfSYS /32�Å�Å�Å�Å 

ADCS2~ADCS0 
=011 

1MHz 2ms 8ms 32ms �þ�n��  
2MHz 1ms 4ms 16ms �þ�n��  
4MHz 500ns* 2ms 8ms �þ�n��  
8MHz 250ns* 1ms 4ms �þ�n��  

A/D �ÊJs
<�ó8×�_�ÊJs
<�ó8×�_�ÊJs
<�ó8×�_�ÊJs
<�ó8×�_  

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

���Ý,X A/D �õ�³Eg�9�é6îFÑ�â PB 0Ã	·,X I/O �é6î�E*ü �ÄADCR �˜�,�<��,X PCR2~PCR0�!�È�‡�n��

�ÚEg�9�é6îA’5B���BEî,X PB Eg�9/Eg�Î�é6î �ÈE¬��A’5B���õ�³Eg�9�é6î �È5à�á��EîE›�}7pEÝNMA’�n �Ä�3��

��AÈ �È�é6î,X�s6Ñ	Ã+�/ß�c�9�{�
 �È�¢�BEî I/O �¡�0�s6Ñ ���õ�³Eg�9 �È	¡E›�9�3�Ô�� �Ä�'Eg�9�é6î�0���B

Eî I/O �é6î�S*ü�Ê �È	ÃEîE› �}7pEÝNMA’5B�Þ�•+	L� �×8¹A’5B�� A/D Eg�9�È�í�Þ�•+	L��î7¾�|�•�Ô �Ä"¼�ã,X

���È PB 0Ã	·�{�
�˜�,�<�J�áLÔ?U���S6Ñ A/D Eg�9�È5à��A’�n A/D �é6î��Eg�9�é6î �È�' PCR2~PCR0�!�S

6ÑA/D Eg�9�Ê�È�á5×<%0Ã	·�{�
�˜�,�<,X(Š�Õ �ÄA/D E@�6�<,X	–5×+		_ +�	)(À,X VREF �é6î�¤�o �È	Ã�¹
`

�êF¼
Î�š+		_$dE²�y �Ä�rL�#�G£�Ê �õ�³Eg�9+		_ VREF �á	ÃCYE› VDD +		_�� �Ä	º�ê �™NO.B�± VREF +		_

,X0��n	ž�£�å�>�Ä �Ä 
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A/D E@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�êE@�6�ñ�Ÿ�ê 

�YF¼,XA/D E@�6�<�™NO4£E›�Ô�þ(M!^,X�•"©�ñ�Ÿ�ê �Ä�'E@�6EîF' EÝ�½�!�
	¬ �Ê�ÈA/D E@�6�<�™NOG¡�„

�ñ�Ÿ�ê �Ä�V�p EîF' EÝ�½�!�
	¬	â"u�ÝG¡�„�ñ�Ÿ�ê �ÈFw�� EOCB�Û�«��	Ã 6Ñ�î�Ø�b�á.B�n,X�� �ÈE­��	Ã6Ñ�î

�Ð7È�Ô�þJíAÃ,XE@�64§�3�µ	Ë�Ä�'EîF' EÝ�½�!�
	¬	â �È�˜�,�< ADCR ��,X START �!�™NO�ü 1 �� 10 �þ�Û�¸


<�ó�Y��5B�!�a0Ÿ	G#ÙLÊ �ÈE­��	Ã�¹�±A• EOCB>•!7.B,X5B�! �Ä  

A/D E@�6!9PxE@�6!9PxE@�6!9PxE@�6!9Px 

�ßM6�VEÄ�r)„ A/D E@�6E›/ß,X	Ø�þ!9Px�Ä 

�  !9Px 1 

EîE›A’5BACSR�˜�,�< ��,X ADCS1
` ADCS0�!�ÈEÝ�½��LÔ,X A/D E@�6�ÊJs�Ä 

�  !9Px 2 

EîE›�Ú ACSR�˜�,�< ��,X ADONB �!#Ù 0�È�S6Ñ A/D E@�6�Ä 

�  !9Px 3 

EîE›A’5BADCR �˜�,�< ��,X ACS2~ACS0�!�ÈEÝ�½E²�y7Ç�YF¼A/D E@�6�<,XEîF'�Ä  

�  !9Px 4 

EÝ�½PB 0Ã	·,X A/D Eg�9�é6î �È�JEîE› ADCR �˜�,�< ��,X PCR2~PCR0�!A’5B�� A/D Eg�9�é6î �Ä

!8!9Px�3	Ã�ü1��`!9�m ADCR �˜�,�<�Ê�`�ä �Ä 

�  !9Px 5 

�V�p?U�S*ü���• �È�í���•�{�
�˜�,�<�™NO!7.B
�A’5B �È�¹.B�± A/D �s6Ñ,X�|�0 �Ä���•�{�
�˜�,�<

G �����•�{�
�! EMI �™NO5B�!
` A/D E@�6�<,X���•�S6Ñ�! EADI FÑ�™NO5B�!���� 1���Ä  

�  !9Px 6 

EîE›A’�n ADCR �˜�,�<��,X START �!�¢ �� 0������ 1���a�²�� �� 0���È	Ã�¹�Ô�Ÿ�õ �DE@�6,XE›/ß�Ä

A¹�!LÔ�ñ�Ÿ�ê�� �� 0���Ä  

�  !9Px 7 

EBA¶ADCR �˜�,�<��,X EOCB �!�È�”�¹�õ�DE@�6E›/ß��	ú�`�ä �Ä�'!8�!�ä��F�Ee�"�Ê �È></�E@

�6E›/ß�Æ4£�`�ä �ÄE@�6�`�ä	â �È	ÃAÏ	ª A/D �D�B�˜�,�< ADRL 
` ADRH 9‹�kE@�6	â,X�� �Ä8¹��

�•�S6Ñ�è
Ú�Ü�þ$µ �È�íE@�6�`�ä	â/ß�c�îE¯�9 A/D ���•�á�u�$/ß�c �3���Ô/¡	ÃEÝ�•�ã �Ä 
"¼�Ö8¹�S*üEBA¶ADCR �˜�,�<�� EOCB�!,X(Š�Õ,X�•"©�9�”�¹E@�6E›/ß��	ú4§�3�Ê �È!9Px 5 	Ã�¹,Õ+9 �Ä 
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�ß�ë�Ê�c�Ò></��õ�DE@�6E›/ß���á	àL
!‰,X�Ò�6�â�Ê�c �Ä 

tA D C

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

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

0 0 0 B

x x x B

1 0 0 B

0 1 0 B

S T A R T

E O C B

P C R 2 ~
P C R 0

A C S 2 ~
A C S 0

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

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

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

A / D  c l o c k  m u s t  b e  f s y s ,  fS Y S/ 2 ,  f s y s / 4 ,  f s y s / 8 ,  fS Y S/ 1 6  o r  fS Y S/ 3 2
tA D C S= 4  tA D
tA D C=   tA D C S +  n * tA D ;  n =  b i t  c o u n t  o f  A D C  r e s o l u t i o n 

N o t e :  

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

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

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

0 0 0 B

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

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

1 0 1 B

0 0 1 B

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

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

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

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

0 0 0 B

x x x B

A D C  m o d u l e  O N

A D O N B

o f f o f fo no n

tO N 2 S T

 

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

 

A/D E@�6�<"u�Ý�Í�h,X �}7p EÝNMA’�n�È�W,X�s6ÑA’�n�â�¡�0�`�<+��h*ü/ß�c�{�
 �Ä+��h*ü/ß�c�{�
�Ô

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

E@�6�ÊKÈ�� 16tAD�ÈtAD �� A/D E@�6��LÔ?U,X
<�ó�Ä 

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

�ü4ê�m/ß�c�Ê �È�™NO(M�ÿ"¼�ã�˜�,�< ADCR ��,X A/D E@�6EîF' EÝ�½�!�Ä�V�pE­�o�<F¼��LÊ �ÈFw��"u

�Ý�êF¼�é6îE²�y�� A/D E@�6�<�È!8�Ê,X�êF¼�é6î	Ã�0���BEî,X IO 	·�S*ü �ÄE­��	Ã�¹�£�å A/D E@�6F¼�Ú,X

�s5ë �È�Í+	"4�o+	,X2Ï4³M2��G¡?U �ÄA/D E@�6�<�3	Ã�¹EîE› ACSR�˜�,�<�� ADONB �!�GKÁ�Ä����

	º�Ô�þ4ê/ß"¼�ã�_NM�� �È�' �$���' E@�6EîF' EÝ�½�!�
	¬	â �ÈA/D E@�6�<�™NOG¡�„�ñ�Ÿ�ê�Ä�'EîF' EÝ�½�!

�
	¬	â �È4­�˜�,�< ADCR ,X START �!�Ô�þ6Ý�†	G	Ã�ñ�Ÿ�ê A/D E@�6�<�Ä	¾�ÝEÝ�½�!�<F¼>•#ÙLÊ�ÈA/D E@

�6�áLÔ?UG¡�„�ñ�Ÿ�ê �Ä 

 

 

 

 

 

 

 



 
HT46R92 

Rev. 1.10  34  2008-11-05 

 

A/D E@�6�h*ü8×�_E@�6�h*ü8×�_E@�6�h*ü8×�_E@�6�h*ü8×�_ 

�ßM6�ø�þ8×�_/ß�c*ü�9AÈ�â�â���S*ü A/D E@�6�Ä1��Ô�þ8×�_ ��EBA¶ ADCR �˜�,�<��,X EOCB�!�9�ø

�• A/D E@�6��	ú�`�ä �×1��`�þ8×�_�í�S*ü���•,X�•�ã�ø�• �Ä 

8×�_�Ö�S*ü EOCBEBA¶�•"©�z#�E@�6,X4§�3 

clr EADI      ; disable ADC interrupt 

mov a,00000001B 

mov ACSR,a    ; setup the ACSR register to select fSYS/8 as the A/D clock 

mov a,00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs and select input AN0 to be  

mov ADCR,a    ; connected to the A/D converter 

:         ; As the Port A channel bits have changed the following  

; START signal (0-1-0) must be issued within 10 instruction cycles 

Start_conversion: 

clr START 

set START     ; reset the A/D 

clr START     ; start the A/D 

Polling_EOC: 

sz EOCB     ; poll the ADCR register EOCB bit to detect end of A/D conversion 

jmp polling_EOC    ; continue polling 

mov a,ADRL            ; read low byte conversion result value 

mov adrl_buffer,a   ; save result to user defined memory 

mov a,ADRH           ; read high byte conversion result value 

mov adrh_buffer,a   ; save result to user defined memory 

 

  : 

jmp Start_conversion   ; start next A/D conversion 
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8×�_�Ö�S*ü���•�•�ã�z#�E@�6,X4§�3  

clr EADI      ; disable ADC interrupt 

mov a,00000001B 

mov ACSR,a    ; setup the ACSR register to select fSYS/8 as the A/D clock 

mov a,00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs and select input AN0 to be 

mov ADCR,a    ; connected to the A/D converter 

:         ; As the Port A channel bits have changed the following  

; START signal (0-1-0) must be issued within 10 instruction cycles 

: 

Start_conversion: 

clr START 

set START     ; reset the A/D 

clr START     ; start the A/D 

clr ADF    ; clear ADC interrupt request flag 

set EADI    ; enable ADC interrupt 

set EMI    ; enable global interrupt 

: 

: 

ADC_ISR:      ; ADC interrupt service routine 

mov acc_stack,a   ; save ACC to user defined memory 

mov a,STATUS 

mov status_stack,a  ; save STATUS to user defined memory 

: 

: 

mov a,ADRL            ; read low byte conversion result value 

mov adrl_buffer,a   ; save result to user defined memory 

mov a,ADRH           ; read high byte conversion result value 

mov adrh_buffer,a   ; save result to user defined memory 

: 

: 

EXIT_INT_ISR: 

mov a,status_stack 

mov STATUS,a 

mov a,acc_stack 

reti 
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A/D E@�6�s6ÑE@�6�s6ÑE@�6�s6ÑE@�6�s6Ñ 

HT46R92	ÿ�Ý�Ô4˜ 12�!,X A/D E@�6�<�È�W�ÀE@�6,X�Ô�û��	ÃE’ FFFH�Ä+��b�õ�³Eg�9�Ô�û��1��b VDD

,X+		_�� �È�´!8!£�Ô�!	Ã></� VDD/4096,X�õ�³Eg�9�� �Ä�ß�Ò��/� A/D E@�6�<�õ�³Eg�9��
`�D�+Eg�Î����

KÈ)Ú�Ç,XE@�6�s6Ñ�Ä 

F F E H

(          )

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

F F F H

F F D H

0 3 H

0 2 H

0 1 H

0 . 5  L S B

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

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

1 . 5  L S B

VR E F

4 0 9 6

 

)Ú�Ç,X)Ú�Ç,X)Ú�Ç,X)Ú�Ç,X A/D E@�6�s6ÑE@�6�s6ÑE@�6�s6ÑE@�6�s6Ñ  

���Z�£�åG£�êJíAÃ �ÈA/D E@�6�<Eg�90Ã�î�t�9 0.5LSB ,X�#/ÏG£ �ÄL8�Z�D�+�ê�D�� 0�È�J	â,X�D�+�ê

�D���î�ü2’.B&•���!,X 0.5LSB�Ø�
	¬ �È5à�D�+�ê�D��,X�Ô�û���Ú�ü VDD ���!,X 1.5 LSB�Ø�
	¬ �Ä 

2Ï4³2Ï4³2Ï4³2Ï4³ �¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã ��������

�������� �+�7�����5���� 	Ã�¹�¹�0�ü!7���õ�ã �È�6Eó�õ�ã
` �V�0 �õ�ã �Ä���Z�S	)(����¹�0�ü�á	à,X�õ�ã �È2Ï4³�™NO	à

�Ê�¤�o�ø/¡�ÊJs �È�2�6�&�� 
` �2�6�&�� E²�y�5�& �ê�J�'��95�< �È�2�6�&�� 
` �2�6�&�� E²�y�����������+�] �J�'��95�< �Ä��

�õ�ãEÝ�½�õ�ãEÝ�½�õ�ãEÝ�½�õ�ãEÝ�½��������

�������� 2Ï4³�ÊJsEÝ�½ �5�&���;�7�$�/ �ê �����������+�]���5�7�& 	Ã�¹EîE›�0�2�'�( �˜�,�<�� �0�2�'�6 �!E¯> A’5B�È�Ú �0�2�'�6 �!A’5B�� ���È

	GEÝ�½�����������+�] �J�'��95�<,X�6Eó�õ�ã	ÃL!�"2Ï4³�s5ë �Ä�ü�6Eó�õ�ã�ß �È�5�& �ê�J�'��95�<�Ú�GKÁ �Ä�Ú �0�2�'�(

�˜�,�<�� �0�2�'�6 �!#Ù���È2Ï4³�¹�0�üEWP¬Ne)[,X!7���õ�ã �Ä�=�ß,X,X �V�0 �õ�ã��EîE› �+�$�/�7 �Û�¸�r)„ �Ä"¼�ã

,X�� �È�ü���Ý,X�¹�0 �õ�ã�� �����������+�] �J�'��95�<�±�ÕE¤> �Ä��

M O D E  R e g i s t e r

S y s t e m  C l o c k  S e l e c t
1 :  3 2 7 6 8 H z  s y s t e m  c l o c k
0 :  R C / C r y s t a l  s y s t e m  c l o c k

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

3 2 7 6 8 H z  O s c i l l a t o r  Q u i c k  S t a r t
1 :  s l o w  s t a r t
0 :  q u i c k  s t a r t

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

b 0
M O D S

b 7
Q O S C

��

2Ï4³�¹�0�õ�ã�˜�,�<2Ï4³�¹�0�õ�ã�˜�,�<2Ï4³�¹�0�õ�ã�˜�,�<2Ï4³�¹�0�õ�ã�˜�,�< ���������0�2�'�(�0�2�'�(�0�2�'�(�0�2�'�(��������

�� �V�p�Ú �����������+�] �J�'��95�<A’5B��2Ï4³�ÊJs �È,ßK¼(«�ÊJs$d,X�}7pEÝNM�™NOA’5B�������������+�] �J�'��95

�<�È	ú�í2Ï4³�Ú�Î)„�á	ÃNX�m,XJíAÃ �Ä��

�õ�ã�õ�ã�õ�ã�õ�ã �������� 2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs2Ï4³�ÊJs �������� �+�$�/�7�+�$�/�7�+�$�/�7�+�$�/�7 �Û�¸�Û�¸�Û�¸�Û�¸ �������� �0�2�'�6�0�2�'�6�0�2�'�6�0�2�'�6�������� �5�&���;�7�$�/�5�&���;�7�$�/�5�&���;�7�$�/�5�&���;�7�$�/ ��95�<��95�<��95�<��95�< �������� �����������+�]�����������+�]�����������+�]�����������+�]��������
!7�� �� �5�&���;�7�$�/ ��95�<�� �á�;> �� ���� �'�Ô �� �'�Ô ��
�6Eó�� �����������+�]�� �á�;> �� ���� �GKÁ�� �'�Ô ��
�V�0 �� �+�$�/�7�� �;> �� �;�� �GKÁ�� �'�Ô ��

�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã�¹�0�õ�ã ��������
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���•��	)(����Ô�þG¡?U�s6Ñ �Ä�'�êF¼���•�ê�YF¼���•�V�n�Ê /Au�D�<�È�Ê
Î�ê A/D E@�6�Ý�� �È2Ï4³�î

��!6�'�!,X/ß�c �È5àE@��,Ì�Í�h,X���•�á�u/ß�c �Ä!82Ï�ë!£�Ô!�	)(���
��¤�o�Ô�þ�êF¼���•
` �î/¡ �YF¼��

�•�È�êF¼���•�â INT �é6î,Ì�G �È5à�YF¼���•�â�n�Ê /Au�D�<
`�Ê
Î$v�Î 
` A/D E@�6,Ì�G�Ä 

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

���Ý���•��AŒ
`AË"��Û�«
�+� �D�B�,�|�<�Y INTC0 
` INTC1 �˜�,�<�{�
 �ÄEîE›�{�
,Ì�h,X���•��AŒ

�!�S6Ñ�ê/U!6,Ì�G,X���• �Ä�'	¥*ó���• �È,Ì�h�Ý���•AË"��Û�«�Ú>•5B�! �Ä�����•AË"��Û�«#ÙLÊ�Ú/U!6���Ý
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"4,X�™�‰�ß�È	)(����o�h,X+		_	Ã6Ñ�î:��ü 0.9V~VLVR ,X8×�È�Y�ÈE­�Ê LVR �Ú�î7¾�|�á�!	)(��� �Ä

LVR �Ù	ÿ�¹�ß,X?˜�� �Ö�Ý��,X LVR �µ	Ë �È	G�ü 0.9V~VLVR ,X�"+		_(Š�Õ,X�ÊKÈ �È�™NOCYE›�x#�+	

!è(M�û�� tLVR 	–�D,X�� �Ä�V�p�"+		_�,�ü�áCYE› tLVR 	–�D,X�� �È�í LVR �Ú�î�Ñ+9�W �è�á�î�;> �á

�!�s6Ñ �ÄVLVR 	–�D��	ÃEîE› �}7p EÝNME¯> A’�n �Ä 

L V R

S S T  T i m e - o u t

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

tR S T D

 

�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò�"+		_�á�!�Ê�c�Ò  

�  !7���¡�0�Ê,ßK¼(«$v�Î�á�!  

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

W D T  T i m e - o u t

S S T  T i m e - o u t

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

tR S T D

 

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

�  �V�0�Ê,ßK¼(«$v�Î�á�!  

�V�0�Ê,ßK¼(«$v�Î�á�!
`�J�W/¡2O,X�á�!�Ý�o�á	à �ÈL8�Z/ß�cAu�D�<�â
Ú�Ü�ÛJ\�Ú>•#Ù 0 	ž TO

�!>•A’�� 1 �ê�È4±�ûF¼�Ñ,X�5�Ê�±�Õ�á	¬ �Ä�Ò�� tSST,XAº4šAÈ�âAË	–5×�x#�+	!è(M�û �Ä 

W D T  T i m e - o u t

S S T  T i m e - o u t

tS S T

 

�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò�V�0�Ê,ßK¼(«$v�Î�á�!�Ê�c�Ò  
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�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ�á�!�ñ�Ÿ(Š�Õ  

�á	à ,X�á�!�6�ã�¹�á	à,XEè�X�E
¡�á�!�Û�«�! �ÄE­�o�Û�«�! �È	G PDF
` TO �!�,���ü(Š�Õ�˜�,�<�� �È

+��V�0 �s6Ñ�ê,ßK¼(«Au�D�<1��´/¡�{�
�<�¡�0�{�
 �Ä�á�!�Û�«�!�V�ß��/� �Ö 

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

   "¼�Ö�� u���·><�á�
	¬  

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

NMNMNMNM ,Â,Â,Â,Â �á�!	â�™�‰�á�!	â�™�‰�á�!	â�™�‰�á�!	â�™�‰  
/ß�c Au�D�< #ÙL8��LÊ 
���•  ���Ý���•>•/U!6  
,ßK¼(«�n�Ê�<  WDT #ÙL8�JG¡�„Au�Ê 
�n�Ê /Au�D�< �n�Ê /Au�D�<�0!6  
NX�ÚNe�< �n�Ê /Au�D�<��NX�ÚNe�<�Y�•#ÙL8 
Eg�9/Eg�Î	·  ���Ý I/O A’��Eg�9�õ�ã  

Ú�Ü�ÛJ\  
Ú�Ü�ÛJ\�Û	å
Ú�ÜNJ0Ã  

�á	à,X�á�!�6�ã�¹�á	à,XEè�X�E
¡	)(�����,X�YF¼�˜�,�< �Ä���±A•�á�!	¥*ó	â/ß�c!7���;> �È�Z?·	)
(��� (M�n,X�á�! 	â,X�™�‰��M2��G¡?U,X�Ä�ß><�£EÄ�Z�á	à�á�!�E
¡	)(���,X�YF¼�˜�,�< �Ä 

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

(�Þ+	�á�!�Þ+	�á�!�Þ+	�á�!�Þ+	�á�! ) 
RES 

�ê�ê�ê�ê LVR �á�!�á�!�á�!�á�!  
WDT $v�Î$v�Î$v�Î$v�Î  
(!7��E¤!7��E¤!7��E¤!7��E¤ > > > > ) 

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  
MP1 xxxx xxxx  uuuu uuuu  uuuu uuuu  uuuu uuuu  
ACC xxxx xxxx  uuuu uuuu  uuuu uuuu  uuuu uuuu  
PCL 0000 0000  0000 0000  0000 0000  0000 0000  
TBLP xxxx xxxx  uuuu uuuu  uuuu uuuu  uuuu uuuu  
TBLH -xxx xxxx  -uuu uuuu  -uuu uuuu  -uuu uuuu  
STATUS --00 xxxx  --uu uuuu  --lu uuuu  --11 uuuu  
INTC0 -000 0000  -000 0000  -000 0000  -uuu uuuu  
TMR xxxx xxxx  xxxx xxxx  xxxx xxxx  uuuu uuuu  
TMRC 00-0 1000  00-0 1000  00-0 1000  uu-u uuuu  
PA 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PAC 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PB 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PBC 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PC 0000 0000  0000 0000  0000 0000  uuuu uuuu  
PD 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PE 1111 1111  1111 1111  1111 1111  uuuu uuuu  
PWM0 xxxx xxxx  xxxx xxxx  xxxx xxxx  uuuu uuuu  
PWM1 xxxx xxxx  xxxx xxxx  xxxx xxxx  uuuu uuuu  
INTC1 ---0 ---0  ---0 ---0  ---0 ---0  ---u ---u  
LCDC --00 0000  --00 0000  --00 0000  --uu uuuu  
MODE ---0 ---0  ---0 ---0  ---0 ---0  ---u ---u  
ADRL xxxx ----  xxxx ----  xxxx ----  uuuu ----  
ADRH xxxx xxxx  xxxx xxxx  xxxx xxxx  uuuu uuuu  
ADCR 0100 0000  0100 0000  0100 0000  uuuu uuuu  
ACSR 10-- -000  10-- -000  10-- -000  1u-- -uuu  

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

 �á	à,X��95�<EÝ�½	Ã�¹A}�S*ü5Ù�ü�á	à,X�h*üLÔ"���9‹�k�È�î8×�È,X�s6Ñ �Ä�Ý�Ý /¡2Ï4³�ÊJs	Ã�oEÝ

�½�È5à,ßK¼(«�n�Ê�<	œ�Ý�î/¡�ÊJs$dEÝNM�È�¤�o�Z�S*ü5Ù�Ô�û,X&I#��û �Ä 

 �Ý�Ý/¡�•"©�{*ó2Ï4³�ÊJs �Ö 

�½�� �êF¼�J�' /LJ*Ë��95�<  

�½�� �êF¼RC ��95�<  

�½�� �êF¼32768Hz��95�<  

�' MODE �˜�,�<�� MODS �!A’5B 32768Hz�J�'��95�< �È�êF¼�J�' /LJ*Ë��95�<�ê RC 2Ï4³��95�<	Ã

�¹EîE›�}7pEÝNME¯> A’5B�Ä�´AŽ2Ï4³EÝ�½�êF¼�J�' /LJ*Ë��95�<�êEÝ�½ RC2Ï4³��95�< �È32768Hz�J�'��95

�<FÑ�™NOE²�y�Ä 

!�-¹�È�î��95�<+	CÃ,X,Ì�G�µ�C	Ã	–5× HOLTEK 5%0­�h*ü8×�_ HA0075S�Ä 

�êF¼�J�'�êF¼�J�'�êF¼�J�'�êF¼�J�' ��������LJ*Ë��95�<LJ*Ë��95�<LJ*Ë��95�<LJ*Ë��95�< ��������

 �Í�b�J�'��95�<,X4§�X �È	¾?U1T	)
��Ú�J�'E²�y7Ç OSC1
` OSC2�È�í�î�{*ó��LÔ,X,Ì/Ï	ž	¡O\ �È5à

�áLÔ�J�W�êF¼,X�<�Ê�Ä'
5à���Z�±A•�¤�o�"Ne)[,X�J�'��95
`���ÝLJ*Ë�E���<,X�h*ü �È�ÎA‚�S*ü�ø�þ�ã�•

G£+	�• C1 
` C2�È�K�'�D���â�v��EÝ�½,X�J�' /LJ*Ë�J���Ý�G �Ä�êF¼�J6(,X	¡O\+	L� �È	G RP �ü�¤�o
�	Ü�J

�áLÔ?U�È�™*ü�9EY�}2Ï4³
��| �Ä 

O S C 1

O S C 2

R f

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

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

C 1

C 2

C a

C b

R p

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

�êF¼�êF¼�êF¼�êF¼�J�'�J�'�J�'�J�' /LJ*Ë��95LJ*Ë��95LJ*Ë��95LJ*Ë��95 �<�<�<�<  

�YF¼Ca�ÈCb�ÈRf �L
_�� @5V�È2����  

Ca Cb Rf 

11pF~13pF 13pF~15pF 470kW 

��95�<�YF¼���Ê����95�<�YF¼���Ê����95�<�YF¼���Ê����95�<�YF¼���Ê��  

�J�'��95�< C1 
` C2 ��  

 �J�'Ne)[  C1 C2 CL 

12MHz TBD TBD TBD 

8MHz TBD TBD TBD 

4MHz TBD TBD TBD 

 1MHz TBD TBD TBD 

"¼�Ö1�ÃC1�ÈC2 ���™�0��	–5× �Ä 
    2�ÃCL ���J�'?˜��#�A©�Ê,XBóEQ+	�• �Ä  

�J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$��  
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LJ*Ë��95�< C1 
` C2 ��  

 LJ*Ë��95Ne)[  C1 C2 

3.58MHz TBD TBD 

1MHz TBD TBD 

455KHz TBD TBD 

"¼�ÖC1�ÈC2���™�0��	–5× �Ä 

LJ*ËLJ*ËLJ*ËLJ*Ë��95�<+	�•�|9$����95�<+	�•�|9$����95�<+	�•�|9$����95�<+	�•�|9$��  

�êF¼�êF¼�êF¼�êF¼RC ��95�<��95�<��95�<��95�<  

 �S*ü�êF¼RC+	CÃ�0��2Ï4³��95�< �ÈLÔ?U�üOSC1
` VDD ��KÈE²�y�Ô�þL���4z�ü 24kW�� 1MW��KÈ,X

+	L� �ÈOSC1�â VSS ��KÈE²�y�Ô�þ+	�• �Ä<Q'
!8��95�<G!5B�ä��EW�" �È����95Ne)[�î�´ VDD�Ã#ý�z
`8ƒ

(���D•,X�
�ä5à�
	¬ �È�´!8�áEÖ	Ü*ü�9�.Au�Ê�ù���êLÔ?U2’.B��95�<Ne)[,X
�	Ü �Ä�Í�b�êF¼+	L� ROSC,XL�

���ÈAË	–5×L��)0´8V���L
_ RC ��95�<�Í#ý�z�¹	ž�Í VDD (M�û�Æ4“�Ú�d�Ä�êF¼RC ��95�<�™�S*ü OSC1�é

6î�ÈOSC1�â PA6 �é6î�E*ü �È+-�ß PA5 �0���BEîEg�9 /Eg�Î�S*ü �Ä"¼�ã,X��2Ï4³Ne)[+� �YF¼+	CÃ
`�êF¼+	L�

ROSC�E	à �‡�n �È�Ò����/�,X�êF¼+	�•�J�á�î�E
¡��95�<,XNe)[�� �Ä 

O S C 1

O S C 2fS Y S/ 4  N M O S  O p e n  D r a i n

4 7 0 p F

VD D

RO S C

 

�êF¼�êF¼�êF¼�êF¼RC ��95�<��95�<��95�<��95�<  

�êF¼�êF¼�êF¼�êF¼�5�7�&�5�7�&�5�7�&�5�7�& ��95�<��95�<��95�<��95�< ��������

 �'2Ï4³E¯�9�V�0�õ�ã �È2Ï4³�ÊJs�GKÁ�¹L!�"�s5ë �Ä'
5à�ü�¤�o�h*ü �È!¨�V�V�0�õ�ã�ß �±�Õ�n�Ê /Au�D�s

6Ñ�È�™NO�¤�o 32768Hz��95�<,X�r�Ê�ÊJs �Ä!8�Ê OSC3
` OSC4�é6î�™NOE²�y32768Hz�J�'��95�< �Ä���Z

�±A• �"Ne)[�J�'��95,X�h*ü �È�ÎA‚�S*ü�ø�þ�ã�•G£+	�• C1 
` C2�È�K�'�D���â�v��EÝ�½,X�J�' ?˜�� �Ý�G�Ä

�êF¼�J6(,X	¡O\+	L� �È	G RP �ü�¤�o
�	Ü�J�áLÔ?U �È�™*ü�9EY�}2Ï4³
��| �ÄMODE �˜�,�<�� MODS�!*ü�9

EÝ�½�êF¼32768Hz�J�'��95�<�ê�êF¼�J�' /RC �0��2Ï4³�ÊJs �Ä2Ï4³�S*ü 32768Hz�J�'��95 �<�Ê,X�6Eó�õ�ã

	ÃL!�"�s5ë �Ä 

O S C 3

O S C 4

R f

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

C 1

C 2

C a

C b

R p

N o t e : 1 .  R p  i s  n o r m a l l y  n o t  r e q u i r e d .
2 .  A l t h o u g h  n o t  s h o w n  O S C 3 / O S C 4  p i n s  h a v e  a  p a r a s i ti c
    c a p a c i t a n c e  o f  a r o u n d  7 p F .

3 2 7 6 8 H z

 

�YF¼�YF¼�YF¼�YF¼RC ��95��95��95��95 +�êF¼�êF¼�êF¼�êF¼RTC ��95��95��95��95  
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�YF¼Ca�ÈCb�ÈRf �L
_�� @5V�È2����  

Ca Cb Rf 

TBD TBD TBD 

RTC ��95�<��95�<��95�<��95�< �YF¼���Ê���YF¼���Ê���YF¼���Ê���YF¼���Ê��  

RTC��95�< C1 
` C2 ��  

 �J�'Ne)[  C1 C2 CL 

32768Hz TBD TBD TBD 

"¼�Ö1�ÃC1�ÈC2 ���™�0��	–5× �Ä 
    2�ÃCL ���J�'?˜��#�A©�Ê,XBóEQ+	�• �Ä  

32768Hz�J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$���J�'��95�<+	�•�|9$��  

 �'2Ï4³E¯�9�V�0�õ�ã �È32768Hz��95�<4»4ÁE¤> �È�V�p 32768Hz��95�<�0���ÊJs
`,ßK¼(«�ÊJs$d �È�Ú

�±�ÕAu�D�s6Ñ�Ä 

2Ï4³�Þ+		â �ÈRTC ��95�<
��| �î�Ý�Ô�n,X�Ê�Ê �Ä	Ã�¹ EîE›A’5B MODE �˜�,�<�� QOSC�!4ý-Á�Ê�Ê�9
�{�
�¿Eó��95 �Ä2Ï4³�Þ+	�Ê QOSC�!#Ù 0 �¹�¿Eó 
��| RTC ��95�< �È���ZL!�"�¿Eó
��|,X�s5ë �È�ÎA‚2Ï4³
�Þ+	 2 /¦Js	â �È�h*ü/ß�cA’5B QOSC�!�� 1�Ä"¼�ã,X�� �È�´AŽ QOSC�!��	úA’5B �ÈRTC��95�<�Ú�±�Õ!7��
�¹�0 �È�™�E
¡�¿Eó
��|�Ê,X2Ï4³�s5ë �Ä 

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

 WDT ��95�<���Ô�þ�`�<(À0Ÿ�è7¾+��|�0,X�Y�Î��95�< �È�W�ü 5V �Ê,X
<�ó�ÊKÈ�L
_���� 65ms �è�áLÔ

�êF¼,X�<�Ê��G! �Ä�'8ƒ(�E¯�9�V�0�õ�ã �È2Ï4³�ÊJs�0!6��95 �È�� WDT ��95�<�¡4» 4Á�¹�0 �Ä'
5à�ü�¤�o�h

*ü�� �È���ZL!�"�s5ë �ÈWDT ��95�<	Ã�¹EîE›�}7pEÝNM�9�GKÁ �Ä 

 

�V�0�õ�ã�ß,X�V�0
`
øGf�V�0�õ�ã�ß,X�V�0
`
øGf�V�0�õ�ã�ß,X�V�0
`
øGf�V�0�õ�ã�ß,X�V�0
`
øGf  

�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã�V�0�õ�ã  

 ���Ý HOLTEK 	)(���FÑ�K�Ý�V�0�s6Ñ �Ä�'	)(���E¯�9!8�õ�ã �È+��b2Ï4³�0!6��95 �È8ƒ(�,X�¹�0+	#�

�îL!���U�"M-�Õ�õ�ã �Ä+��b	)(����±�,�Z�'�!�¹�0,X�Ô�o�YF¼�5�Ê �È�W	Ã�¹>•
øGf�J4»4ÁE¤> �È5à�áLÔ?U

G¡�„E¯> �á�! �ÄE­�þ(M�û�Í�b+	"4�o+	2Ï4³1��o+	�•G£	«L$��LÔ?U	)(����±�,�'�!�¹�0(Š�Õ,X�h*ü
�	Ü(M

�ÿG¡?U�Ä 

E¯�9�V�0E¯�9�V�0E¯�9�V�0E¯�9�V�0 �õ�ã�õ�ã�õ�ã�õ�ã  

 	)(���E¯�9 �V�0�õ�ã�™6ÑEîE›�h*ü/ß�c�;> �� HALT���Û�¸�r)„ �È�èEô�ä�V�ß4§�p �Ö 

�  2Ï4³��95�<�Ú>•�GKÁ �È�h*ü/ß�c�Ú�0!6�ü �� HALT ���Û�¸�Ø  

�  �ü RAM 8ƒ(�
`�˜�,�<�Þ,X�Y�•�±�Õ�á	¬  

�  �V�p WDT �ÊJs$d���97¾ WDT ��95�< �È�í WDT �Ú>•#ÙL8'
	â�aG¡�„Au�D �×8¹�9$d�b2Ï4³�ÊJs �È

�í�0!6Au�D  

�  ���ÝEg�9 /Eg�Î0Ã	·(Š�Õ�±�Õ�á	¬  

�  STATUS�˜�,�<�� PDF�Û�«�!>•5B�! �ÈTO �Û�«�!>•#ÙLÊ  
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M-�Õ+	#�M-�Õ+	#�M-�Õ+	#�M-�Õ+	#�  

 ?U�S2Ï4³M-�Õ+	#�L!���Ô�ã �È��!¿�]4{ �ÈL8�ZLÔ?U	)(���E¯�9 HALT �õ�ã �ÈE¬?U5×<%��+	CÃ,XA’Au�Ä
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`�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	•�;> �È�_�V �� CLR PCL���ê�� MOV PCL, 

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

LÔ�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���¢Eg�90Ã	·

�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�á	à,X/Ï�!�Û�¸	Ã$µC‡�á	à,X�h*üLÔ?U �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	·�!,XA’5B�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�,�|�<���Î0Ÿ�Ô�þ><���0���D�B	Ã,È�y�,�|,X	�
³ �È	¾LÔ

?U�Ô4˜1T�ç,X�Û�¸	G	Ã�Í�D�B E¯> �¹>< �Ä 

�J�WE¤1k�J�WE¤1k�J�WE¤1k�J�WE¤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 
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�Û�¸Lš�V?U�Û�¸Lš�V?U�Û�¸Lš�V?U�Û�¸Lš�V?U  

 �Ã�_�Ã�_�Ã�_�Ã�_  

x�Ö0Ÿ	G�D 

m�Ö�D�B�,�|�<
�
�  

A�Ö3��t�<  

i�Ö1� 0~7�!  

addr�Ö/ß�c�,�|�<
�
�  

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

�9�D�B�,�|�<  
1 "¼ C 

F�EeE¤1kF�EeE¤1kF�EeE¤1kF�EeE¤1k 
AND A,[m] ACC �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9 ACC 1 Z 
OR  A,[m] ACC �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9 ACC 1 Z 
XOR A,[m] ACC �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9 ACC 1 Z 
ANDM A,[m] ACC �â�D�B�,�|�<�. ���â��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
ORM A,[m] ACC �â�D�B�,�|�<�. ���ê��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
XORM A,[m] ACC �â�D�B�,�|�<�. ���Ö�ê ��E¤1k �È4§�p���9�D�B�,�|�<  1 "¼ Z 
AND  A,x ACC �â0Ÿ	G�D�. ���â��E¤1k �È4§�p���9 ACC 1 Z 
OR   A,x ACC �â0Ÿ	G�D�. ���ê��E¤1k �È4§�p���9 ACC 1 Z 
XOR  A,x ACC �â0Ÿ	G�D�. ���Ö�ê ��E¤1k �È4§�p���9 ACC 1 Z 
CPL    [m] �Í�D�B�,�|�<	ª	¡ �È4§�p���9�D�B�,�|�<  1 "¼ Z 
CPLA  [m] �Í�D�B�,�|�<	ª	¡ �È4§�p���9 ACC 1 Z 
Eæ�r
`Eæ�£Eæ�r
`Eæ�£Eæ�r
`Eæ�£Eæ�r
`Eæ�£ 
INCA  [m] Eæ�r�D�B�,�|�< �È4§�p���9 ACC 1 Z 
INC    [m] Eæ�r�D�B�,�|�< �È4§�p���9�D�B�,�|�<  1 "¼ Z 
DECA  [m] Eæ�£�D�B�,�|�< �È4§�p���9 ACC 1 Z 
DEC      [m] Eæ�£�D�B�,�|�< �È4§�p���9�D�B�,�|�<  1 "¼ Z 



 
HT46R92 

Rev. 1.10  54  2008-11-05 

 

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

E›�ß�Ô�5�Û�¸  
1 "¼ �´  

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

1 "¼ �´  

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

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

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

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

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

 

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

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

E¤1kE›/ß�Ö  ACC� ACC+[m]+C 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

E¤1kE›/ß�Ö  [m]� ACC+[m]+C 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

E¤1kE›/ß�Ö  ACC� ACC+[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

ADD A, x  Add immediate data to the accumulator 

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

E¤1kE›/ß�Ö  ACC� ACC+x 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

E¤1kE›/ß�Ö  [m]� ACC+[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

E¤1kE›/ß�Ö  ACC� ACC “AND” [m] 

�E
¡�Û�«�! �Ö  Z 

AND A, x  Logical AND immediate data to the accumulator  

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

E¤1kE›/ß�Ö  ACC� ACC “AND” x 

�E
¡�Û�«�! �Ö  Z 

 

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

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

E¤1kE›/ß�Ö  [m]� ACC “AND” [m] 

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

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

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

!8�Û�¸�� 2 �þ
<�ó �Ä 

E¤1kE›/ß�Ö  Stack� Program Counter+1 

    Program Counter �  addr 

�E
¡�Û�«�! �Ö  �´  

 

CLR [m]  Clear data memory  

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

E¤1kE›/ß�Ö  [m] � 00H 

�E
¡�Û�«�! �Ö  �´  

 

 

CLR  [m] . i Clear bit of data memory 

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

E¤1kE›/ß�Ö  [m].i � 0 

�E
¡�Û�«�! �Ö  �´  

 

CLR WDT Clear Watchdog Timer  

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

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CLR WDT1 Preclear Watchdog Timer  

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

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

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CLR WDT2 Preclear Watchdog Timer 

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

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

E¤1kE›/ß�Ö  WDT �  00H 

    PDF & TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

 

CPL  [m]  Complement data memory  

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

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

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

�t�<�è�D�B�˜�,�<,X�Y�•�±�Õ�á	¬ �Ä 

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

 

DAA [m]  Decimal-Adjust accumulator for addition 

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

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

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

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

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

�t"©E¤1k�Ä 

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

 [m] � ACC+60H�ê  [m] � ACC+66H 

�E
¡�Û�«�! �Ö  C 

 

DEC [m]  Decrement data memory 

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

E¤1kE›/ß�Ö  [m] �  [m]-1 

�E
¡�Û�«�! �Ö  Z 

 

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

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

E¤1kE›/ß�Ö  ACC �  [m]-1 

�E
¡�Û�«�! �Ö  Z 

 

HALT   Enter power down mode 

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


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

E¤1kE›/ß�Ö  PDF �  1 

    TO �  0 

�E
¡�Û�«�! �Ö  TO�ÃPDF 

INC    [m]   Increment data memory 

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

E¤1kE›/ß�Ö  [m] �  [m]+1 

�E
¡�Û�«�! �Ö  Z 

 

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

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

E¤1kE›/ß�Ö  ACC �  [m]+1 

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

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

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

E¤1kE›/ß�Ö  PC �  addr 

�E
¡�Û�«�! �Ö  �´  

 

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

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

E¤1kE›/ß�Ö  ACC �  [m] 

�E
¡�Û�«�! �Ö  �´  

 

MOV A, x  Move immediate data to the accumulator 

AÈ�â�Ö   �Ú 8 �!0Ÿ	G�DEQ�93��t�< �Ä 

E¤1kE›/ß�Ö  ACC �  x 

�E
¡�Û�«�! �Ö  �´  

 

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

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

E¤1kE›/ß�Ö  [m] �  ACC 

�E
¡�Û�«�! �Ö  �´  

 

NOP   No operation  

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

E¤1kE›/ß�Ö  PC �  PC+1 

�E
¡�Û�«�! �Ö  �´  

 

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

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

E¤1kE›/ß�Ö  ACC� ACC “OR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

OR  A, x  Logical OR immediate data to the accumulator 

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

E¤1kE›/ß�Ö  ACC� ACC “OR” x 

�E
¡�Û�«�! �Ö  Z 

 

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

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

E¤1kE›/ß�Ö  [m]� ACC “OR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

RET   Return from subroutine 

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

E¤1kE›/ß�Ö  PC �  Stack 

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

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

    4Á�;> �Ä 

E¤1kE›/ß�Ö  PC �  Stack 

    ACC �  x 

�E
¡ �Û�«�! �Ö  �´  

 

RETI   Return from interrupt  

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


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

E¨�²��/ß�c���!>•,Ì�h �Ä 

E¤1kE›/ß�Ö  PC �  Stack 

    EMI �  1 

�E
¡�Û�«�! �Ö  �´  

 

RL  [m]  Rotate data memory left  

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

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

    [m].0 � [m].7 

�E
¡�Û�«�! �Ö  �´  

 

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

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

�B�,�|�<,X�Y�•�±�Õ�á	¬ �Ä 

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

    ACC.0 � [m].7 

�E
¡�Û�«�! �Ö  �´  

 

RLC [m]  Rotate data memory left through carry 

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

�«/Ï��1� 0 �!�Ä  

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

    [m].0 � C 

    C �  [m].7 

�E
¡�Û�«�! �Ö  C 

 

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

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

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

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

    ACC.0 � C 

    C �  [m].7 

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

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

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

    [m].7 � [m].0,   

�E
¡�Û�«�! �Ö  �´  

 

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

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

5à�Û�n�D�B�,�|�<,X�Y�•�±�Õ�á	¬ �Ä 

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

    ACC.7 � [m].0 

�E
¡�Û�«�! �Ö  �´  

 

RRC [m]  Rotate data memory right through carry 

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

�«/Ï ��1� 7 �!�Ä  

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

    [m]. 7 � C 

    C �  [m].0 

�E
¡�Û�«�! �Ö  C 

 

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

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

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

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

    ACC.7 � C 

    C �  [m].0 

�E
¡�Û�«�! �Ö  C 

 

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

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

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

E¤1kE›/ß�Ö  ACC� AC�&�É[m]�É C  

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

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

E¤1kE›/ß�Ö  ACC� AC�&�É[m]�É C   

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

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

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

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

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

�E
¡�Û�«�! �Ö  �´  
 

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

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

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


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

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

�E
¡�Û�«�! �Ö  �´  
 

SET   [m]  Set data memory 

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

E¤1kE›/ß�Ö   [m] �  FFH 

�E
¡�Û�«�! �Ö  �´  
 

SET   [m]. i Set bit of data memory 

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

E¤1kE›/ß�Ö   [m].i � 1 

�E
¡�Û�«�! �Ö  �´  
 

SIZ   [m]    Skip if increment data memory is 0 

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

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

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

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

�E
¡�Û�«�! �Ö  �´  
 

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

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

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

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

�5�Û�¸ �Ä 

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

�E
¡�Û�«�! �Ö  �´  
 

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

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

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

/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

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

�E
¡�Û�«�! �Ö  �´  

 



 
HT46R92 

Rev. 1.10  62  2008-11-05 

 

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

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

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

E¤1kE›/ß�Ö  ACC� AC�&�É[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

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

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

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

E¤1kE›/ß�Ö  [m]� AC�&�É[m] 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SUB  A, x  Subtract immediate data from the accumulator 

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

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

E¤1kE›/ß�Ö  ACC� AC�&�Éx 

�E
¡�Û�«�! �Ö  OV�ÃZ�ÃAC�ÃC 

 

SWAP [m]  Swap nibbles within the data memory 

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

E¤1kE›/ß�Ö  [m].3~[m].0« [m].7~[m].4 

�E
¡�Û�«�! �Ö  �´  

 

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

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

�<,X�D�B�±�Õ�á	¬ �Ä 

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

ACC.7~ACC.4�  [m].3~[m].0 

�E
¡�Û�«�! �Ö  �´  

 

SZ    [m]  Skip if data memory is 0 

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

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

0�È�í/ß�c4»4Á�;> �ß�Ô�5�Û�¸ �Ä 

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

�E
¡�Û�«�! �Ö  �´  

 

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

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

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

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

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

�E
¡�Û�«�! �Ö  �´  
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SZ   [m]. i  Skip if bit I of the data memory is 0 

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

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

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

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

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

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

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

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

�E
¡�Û�«�! �Ö  �´  

 

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

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

E¤1kE›/ß�Ö  ACC� ACC “XOR” [m] 

�E
¡�Û�«�! �Ö  Z 

 

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

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

E¤1kE›/ß�Ö  [m]� ACC “XOR” [m] 

�E
¡�Û�«�! �Ö  Z 

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

44-pin QFP (10×10) �ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  

3 4

1 11

4 4

A B

2 2

1 2
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3 3 2 3
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���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 13 �ü  13.4 
B 9.9 �ü  10.1 
C 13 �ü  13.4 
D 9.9 �ü  10.1 
E �ü  0.8 �ü  
F �ü  0.3 �ü  
G 1.9 �ü  2.2 
H �ü  �ü  2.7 
I 0.25 �ü  0.5 
J 0.73 �ü  0.93 
K 0.1 �ü  0.2 
L �ü  0.1 �ü  
�¢  0�e  �ü  7�e  
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52-pin QFP (14×14) �ê�6���Ì�ê�6���Ì�ê�6���Ì�ê�6���Ì  

3 9

4 0

5 2
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���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 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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