
� � �

Cute-1.7APD � � � � � � 	 
 � �


 � � � �

� � � �

� � �
� � � � � � � � � �

2006� 2  



���

�����	��

�	�����	���
��������� �
!	"$#

(APD) %'&)(+*-,'.	/�021�3	465�798;:

<)=)


:9>@?�A-BDCFE

�2��GIH

A'J�K�L2M N�O�P�Q

�

APD :

<
=6RTS
U�V

:	N)W�X�Y�Z

[6\T] �2�	�

%_^�`




Xba�c�d6e@f Cute-1.7 g@h�i

�	jF�

A+k2l�m@nbX 2006o 2 p 22 q

r

MV-8 s+t

r@u

,bv)w�x

�

h

"y#�


:�z�l{m2n

r9|
}

E~N+O

�T•T€@
)�

X Cute-1.7 e@f�•�‚ APD ƒ„i6…

"6†

:

���9�‡�

ƒ6ˆ

†

rI‰TŠ

,'‹�Œ�•)Ž

r

•�•

L�‘T’�,~O
“+”	X

�T�9�•�

ƒ6ˆ

†

rI‰

E–L�—�4™˜›š

†

:�œ�•@ž

RTS

•
Ž�A~J

•

X9Ÿ2L

:� �¡

r

•)•

L ¢)£)¤

RTS

A'¥	¦§E–N O�¨©E~L6X

���@�T�)ª

¥2k«E–N APD :�¬	­

rb‰	Š

,~®)¯�°�±T²�‹-Ab³	´

Š

,+N�W�: APD µb¶�œ�·
¸ ¹

��º�»�¼

A Cute-1.7 e�f

r9‰

E–L{½

¾�¿�¾

X~e�f�À	Á	Â�Ã-A~Ä@ÅÆE–L

�Ç��º�»�¼�ª

¢
£

r

t)Œ

Š

,{Èb•
Ž�A~J�K�N{O ÉT¬�ÊËA

?

•

L � 20 Ì2È«Í 40 Ì�“




¬	­@v

�ÇjI†

A9Î�ŽÏE~LÇÐbX DC-DC Ñ

�Ò��"„Ó

ÈÆÍÒ:
7{Ô

œ�·

��Õ�Ö

Ð@Í×*@L

•

,ÙØTÚ�Û

r9Ü

“	K�L�ÝßÞDX

�Ç� º�»�¼	�

¢
£

r

t
Œ

Š

,�à)%

ª

¥„È

W-Í_*�N�OTá
â

r

X Cute-1.7 e�f

ª�ã

œ�ä2å�æ2çËAIJ$èDé@£ ê�•@ë

r

Ý

•

L�ì�ÄÏíÙ*Æ,

106 cts/sec %

•

èDî

•�ï�ð

°ÇA APD ƒ2i�…

"�†2ª

¢ñE�ò

ï

ç




M�,+È{•
Ž�AÒJÇK�N+O�ó

/ß˜

"$�

1.2� 106 cts/sec
rI‰

E–L�7IÔñ˜

"y���

30 % ôT­2:

ðËõ'ö

E

ª

¥	¦




M N

ª

X~e

f�ÀTÁ@m




:

ï�ð

r

�	÷Iø

¤;ò›ù�?




M
,2%_ú

õ

Íû*Ë,'O



�

�

1 � �����	� 7

1.1 c6d6e2f�g„h�i

��jÏ�

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7

1.1.1 Cute-I : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8

1.1.2 Cute-1.7 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8

1.2
�T•T€

:©B ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 11

�

2 � Cute-1.7 APD 
��	
��������

�

12

2.1 APD ƒ�i�…

"�†����

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 12

2.2
���-�����
��������� �
!	"y#

: : : : : : : : : : : : : : : : : : : : : : : : 12

2.2.1 reverse-type APD : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14

2.3 APD ƒ�i�…

"�†

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 14

2.3.1
���

h��I 6¡Ï% APD : : : : : : : : : : : : : : : : : : : : : : : : : : 15

2.3.2 ˆ„i

ÓÒ†

 6¡ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 18

2.3.3 œ��� �¡ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 20

2.3.4 ���

"

 6¡ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21

�

3 �  "!�#%$&
�'��"(�)�*,+�-/.,0/1 23

3.1 B ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 23

3.2 •)Ž"2�3 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 23

3.3 4� �¡

rb‰TŠ

,–•�Ž,5�6 : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24

3.3.1 œ��� �¡@—64�•)Ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : 24

3.3.2 ˆ„i

ÓÒ†

 6¡2—64�•)Ž : : : : : : : : : : : : : : : : : : : : : : : : : 27

3.3.3
���

h��I 6¡2—64�•)Ž : : : : : : : : : : : : : : : : : : : : : : : : : 28

3.3.4 ���

"

 6¡@—	4�•)Ž : : : : : : : : : : : : : : : : : : : : : : : : : : 29

�

4 � APD 7�89-/:�;,<�0/1 33

4.1 B ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 33

1



4.2 APD ®�¯�°����

��º�»@¼

:���� : : : : : : : : : : : : : : : : : : : : : : : : 33

4.2.1 3

ï���	

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 33

4.2.2 µ{¶@œ�·)¸�¹

��º�»@¼

:�


|

: : : : : : : : : : : : : : : : : : : : : 34

4.2.3 ¬6­
�

�

v (AD590) :+‹
Œ : : : : : : : : : : : : : : : : : : : : : : 35

4.2.4 µ{¶@œ�·)¸�¹

��º�»@¼

:����ß%–¨):������ : : : : : : : : : : : : : : 36

4.3 ���
¬	­
�

�

v�ó
Ô

r

Ý��
, DC-DC Ñ

�Ò�)"ÇÓ

7IÔ„:b¥T¦ : : : : : : : : 38

4.4 ¬6­)v

�Çj9†

•)Ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 39

4.4.1 B ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 39

4.4.2 •)Ž���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 39

4.4.3 •)Ž/5/6ß%_ú�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 40

4.5
���9� �

ƒ	ˆ

†

 	¡

r@u

,+µ{¶2œ�·
¸�¹�•)Ž : : : : : : : : : : : : : : : : : 40

4.5.1 5�6ß% ú�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 41

4.6 5

•

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 41

�

5 �  "!�#%$&
�'��"(�)����� /0/1 43

5.1 B ž : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 43

5.1.1 APD ƒ„i
…

"�†�
�!�"

í *-,

ï�ð

° : : : : : : : : : : : : : : : : : 43

5.2 •)Ž��
� %#�%$

� �

$9g : : : : : : : : : : : : : : : : : : : : : : : : : : : : 44

5.3 5�6 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 45

5.4 �'&

�)(

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 46

5.4.1 •)Ž„Û�* : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 46

5.4.2 +�Å-,
œ��;:{ù)? : : : : : : : : : : : : : : : : : : : : : : : : : : : : 46

5.4.3
j
�T�

g

� �)!	"y#

:/.ÏÞ10FE : : : : : : : : : : : : : : : : : : : : 48

5.4.4 LED :�2�3�42sT¯„A65ñò

Š

, : : : : : : : : : : : : : : : : : : : : : 48

5.5 ú�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 50

5.5.1 g87

�@�

g�:�9�:

r

•�•

L : : : : : : : : : : : : : : : : : : : : : : : 50

5.5.2 î�;�<

†>= "

ä�å6óT/)?
:�@�A : : : : : : : : : : : : : : : : : : : : 52

5.6 e@f�À�Á�m

r

Ý��),

ã

œ�ä�å

ï6ð

°@:

Õ Ö

Ð;Þ : : : : : : : : : : : : : : : : 53

5.7 5

•

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 54

�

6 � BDC�� 55

2



� �

A 58

A.1 APD �����
* : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 58

A.1.1 •)Ž���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 58

A.1.2 5�6ß% ú�� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 59

A.2
�T� ��¼��	†

v�:
	

R

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : 60

A.2.1 �
� d : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 60

A.2.2 ���
��d : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 61

A.3 ���
?

���I�‡�

ƒTˆ

†

 6¡)¬6­	•)Ž : : : : : : : : : : : : : : : : : : : : : : 62

A.3.1 •)Ž„Û�* : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 62

A.3.2 ¬6­�v

�Çj9†���


: œ�•6•�Ž�: 5�6ß% ú�� : : : : : : : : : : : : : : 63

A.4 µ{¶�œ�·��

R

¸�¹

��º�»@¼6
����

í_*Ë,9¬6­
ç)Å��T­ : : : : : : : : : : : : 68

A.5 H8 g�h"���

¼

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 69

3



� �

1.1 Cute-I ��������	 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 8

1.2 Cute-1.7 
 ����
������ : : : : : : : : : : : : : : : : : : : : : : : : : : : : 9

1.3 ��������������� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 10

1.4 ������ "!�#�$&%('*),+�-�.0/2143 : : : : : : : : : : : : : : : : : : : : : : 11

2.1 APD �652798��:�*
 �;�<
=����� (FM) >�? : : : : : : : : : : : : : : : : 15

2.2 Al @�A&%B'C) reverse-tyoe APD : : : : : : : : : : : : : : : : : : : : : : : : 15

2.3 APD D�E�F�G@¯,H�IKJL��M�NCO : : : : : : : : : : : : : : : : : : : : : : : : 16

2.4 P��"Q�R:Q9SUT�V4�XWZY[Q�\ IC(74HC4066)D[]�Q�^`_a8[b (LM160H) I

JL��M�NCO : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 18

2.5 -�c�>�?d�fe�g:O : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 20

2.6 h�i�8�>�?d��M�N6O : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 21

2.7 HV j�kd!,l6m�npo2q�r : : : : : : : : : : : : : : : : : : : : : : : : : : : : 22

3.1 sutv8"Q,w48�V�x,yzT|{2y : : : : : : : : : : : : : : : : : : : : : : : : : : : 23

3.2 -�c�>�?*j�k�}�~�•€WX
•R‚WƒS : : : : : : : : : : : : : : : : : : : : : : : : 25

3.3 „�-9cC-�…‚†f‡0ˆ*�*‰;�0Š : : : : : : : : : : : : : : : : : : : : : : : : : : : 26

3.4 PSRR �‹I2Œ4•�Ž�r : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 27

3.5 •*•0‘,Vd]�8�S�’,$u“9)2R�”"‘�\�•2\‹”�� : : : : : : : : : : : : : : : : : : 29

3.6 DAC channel !f•�–un HV †f‡ : : : : : : : : : : : : : : : : : : : : : : : : 30

3.7 DC-DC ]�Qƒ—�8:bZ˜�‡2y6��M�N6O : : : : : : : : : : : : : : : : : : : : : : 31

3.8 ^u™�š98:b‹8�›�œ�•C� DAC channel !�•�–‚n HV †;‡ : : : : : : : : : : : 32

4.1 HV �,„�-�…�ž‚!,ldm�n�Ÿ� [!f•2–un APD G�¯�¡ : : : : : : : : : : : : : : 34

4.2 APD ¢�£0-�…0¤�¥u•4V4¦0§��feC¨0O : : : : : : : : : : : : : : : : : : : : : 35

4.3 AD590 �,Ÿ� "!�•�–un�†f‡&TL©4ª[«f• : : : : : : : : : : : : : : : : : : : : 36

4.4 ¬�ª�Ÿ� �•"Qf­�˜�‡[!f•�–un DC-DC ]�Qƒ—�8db�†;‡ : : : : : : : : : : : : 38

4.5 ¢�£0-4…�¤�¥2}�~‚®Z¯"°4)±T�²4�9Ÿ4 �›4³d��´�/ : : : : : : : : : : : : : : 39

4



4.6 ���,›�³‚!f•�–un;Ÿ4 �›4³`T DC-DC ]�Qƒ—�8db�†;‡ : : : : : : : : : : : : 40

4.7 Ÿ� 2›�³‚!f•�–un DC-DC ]�Qƒ—086b�†f‡ : : : : : : : : : : : : : : : : : : 41

4.8 ¬�ª�Ÿ� �•"Qf­�˜�‡[!,l:m�n DC-DC ]�Qƒ—�8db�†;‡ (FM >�? ) : : : : : : 42

5.1 ���,q T������9q : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 43

5.2 	�
�•�}�~C’2��M�N*��•XW€
 RuWƒS : : : : : : : : : : : : : : : : : : : : : : 44

5.3 ™�Q
�2§‹^��0­�˜�‡[!f•�–un H8 ����Q�b���
4• : : : : : : : : : : : : : : : 45

5.4 ���9³0-�c����[!��4np˜2‡ _(8�
 !;•�–un�†�‡ _(8<
 : : : : : : : : : : : : 47

5.5 s�™�Q9S��9��•�8�� ®�� J { �Z)��2��†f‡:��´�/ : : : : : : : : : : : : : : 48

5.6 LED !�"$#:®f›4³ %&%C)±T�²��‹˜2‡ _L8<
 !�•�–un�†;‡ _a8<
 : : : : : : 49

5.7 S tLR6Q,S2�('�)6�;´�/ : : : : : : : : : : : : : : : : : : : : : : : : : : : : 50

5.8 „0¦�V 
 ^��6V*#d®;›"“9)�����†f‡�Œ�+ : : : : : : : : : : : : : : : : : : : 51

5.9 S tLR6Q,S0!-,/.Z)�•±“103254�1 : : : : : : : : : : : : : : : : : : : : : : : 52

5.10 6�798�:0ˆ0�9;9<�
�•�¡zTB-�/ T1=,/6�9��>�5[W€
@?*A��CB98 : : : : : : : 53

5.11 DE=�F�G�H‚!,l:m�n-=9/6�(6�7�8$:�ˆ0�(I�1u
2™CW‹s9V : : : : : : : : : : : 54

6.1 Cute-1.7 � M-V 8 "KJ:­�wKL��‚‘;8�� : : : : : : : : : : : : : : : : : : : : 56

A.1 M�Nd®-� JPO‚m�) APD : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 58

A.2 ¢�£0-4…u!f•�–un-Q�-�R�ž : : : : : : : : : : : : : : : : : : : : : : : : : : : 59

A.3 ���,q T������9q[�KS�TU��������� : : : : : : : : : : : : : : : : : : : : : : 60

A.4 -��4}0~"®ƒ¯"°4)$�2�9Ÿ� �›4³[�f´�/ : : : : : : : : : : : : : : : : : : : : 62

A.5 30 V"!,l:m�n�R�”"‘4\�•�\,”��6�f´�/ : : : : : : : : : : : : : : : : : : : : 64

A.6 40 V"!,l:m�n�R�”"‘4\�•�\,”��6�f´�/ : : : : : : : : : : : : : : : : : : : : 64

A.7 20 V"!,l:m�n�R�”"‘4\�•�\,”��6�f´�/ : : : : : : : : : : : : : : : : : : : : 64

A.8 0 V"!,l:m�n9R�”[‘4\�•�\‹”��:�f´�/ : : : : : : : : : : : : : : : : : : : : : 65

A.9 � 20 V"!‹ldm�n9R�”"‘�\4•�\‹”��:��´�/ : : : : : : : : : : : : : : : : : : : 65

A.10 40 V"!,l:m�n�R�”"‘4\�•�\,”��6�f´�/ : : : : : : : : : : : : : : : : : : : : 65

A.11 Ÿ� [!�•�–un,V±_�Wf•XW �Y�Z_�Z��6�9›4³ : : : : : : : : : : : : : : : : : : 66

A.12 Ÿ� [!�•�–un�-�cC-�…‚†f‡ : : : : : : : : : : : : : : : : : : : : : : : : : : : 68

5



�

2.1 APD �652798��:�9-�‡���
������ : : : : : : : : : : : : : : : : : : : : : : 12

2.2 •0QfYX_(8C• W;Q��d†ƒH"�	��
�� : : : : : : : : : : : : : : : : : : : : : : : 13

2.3 V±_�W‹•XW �Y�Z_�Z�� T���
�?�A��UB98 : : : : : : : : : : : : : : : : : : : 17

3.1 ������+‚®��*m�)UTf²��9-�c*-4…‚†;‡ : : : : : : : : : : : : : : : : : : : : 25

3.2 ������+��*!,l:m�nƒ-�c0>�?‚!���� �p)�-�‡ : : : : : : : : : : : : : : : : : 25

3.3 }�~±];h[Q � : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 28

3.4 4 �*��V±_�Wf• W � �Z_�Z���-�…2ž T���
�?�A��CB,8�D	����ž : : : : : : : 29

A.1 V±_�W‹•XW �Y�Z_�Z��:�9Ÿ� �›�³�¡ TB-�…2ž : : : : : : : : : : : : : : : : : 67

A.2 Ÿ� [!�•�–un,V±_�Wf•XW �Y�Z_�Z�����
�?�A�� B98 : : : : : : : : : : : : : 68

6



1
� �

1.1 � � � � � � � 	 
 �

��
������

’���D

�

k��������z%B'"n(´����fŒ��C�,-��2Œ[® ��!�–‚n#"0’

�

k:!4«f–‚n

$�%'&�(

®*),+�-6np�/.‚“1032547618�9*’��‹�2ˆ��:�<;1=�>u® �:°5+�D@?5A

�

k:® �B!�–

n*"DC�’�²2np� � �X�#��C:�(D X o'E 
 o:�F8�9*’��‹-���ŒGC,���'H��[!��4nFI5J"®LK[m

n‹)BM,Df��ˆ�’F�B![®p¯ONP"DC�’0²5�1-9�RQ���)BMSH��6�FT�U[®LK[mV�1-�	9 �W�’�D 6�7

E����"®�X�Y0n#Z �GCDX�nZ�

��[

��\S]‚�V^�R`TL�2°�+�-[n 6E7,��D�H4qd’ 1 
vQ � • 
vQB_‹�V`7aDCGX0nƒ� ���

�pD�H[²���6�7:��\3]±!��
�,b:!S��-�H �7C5Z �*’,X€J DBW�)7cVd�e�f"’0�/g7hi_ ���

np�jQkNl-�°�)1H�q�6�76!;• � +�Df©Vmd«5n7C9	BW�°5+�-:n,��C�D@H

�

_ Z��C’�¯:°1+�-

n5G�q$6�7*�'\S]d’GX�np��G�q�6�7G\S]k�/H�q$6�7:! �'o�p6� �qNr�Lsut7CDX�nZ�

� v�HR\F]RC�2�w (1 x 2 m )

� y ��z{g�h‚®L|�}�–un*",C�2�w

� H�q�6�76!�� �'~z%�%•�|'��V-zt(V*s�®*€�•d�-G�q$6�7:!;1'• %�%±n*"C’�D@‚ �ƒ-

„�…

® I�Fu†*!-� J ˜2'6)ˆ‡�Wf• WfQ�®L‰�¯�–unF"GC�2Vw

� H

�

®V\F][�‹>�Š T|–un�Q*Tp’�6�7C� ��
 ���r‹uŒ‹ˆGY�W�’*®S•/�p)1Ž�•D†D�

�

,

•B‘

®Z¯±“�n

� G4q6’BX�n‹)BM3^
6�7XT$�’+�’����qz Du“(B98�—XW�s ( ”�•—– ) 6�7™˜ƒ-•N +:šu˜3›

QG˜#œ�•�‹jŒ3ž,Y*ŸB kšF¡'¢k£F¤�E�¥�"DC�2�w

¦7§�¨�©

H

�

œj_@• 4 mqª:«r¬,­ˆ® Cute ¯j°V±�²'³µ´’˜�¶�·j¸V¹1º�»�¼�½G¾@¿�šFÀjÁ

Â�Ã

›*Ä

7
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4.1: HV ���������
	���
�������	������ APD �������

4.2.2  �!#"%$'&%( )+*-,/.103254

APD 687�9;:�<=	>�?
��>@;AB�C��DCE�FHG�IBJH��KBL

�NMC�

4.2 	PO����?Q��RF�GHINJ

SCT�U�V

	�WHX
Y�Z�[�\�	�]R^/_a`?b�c=���d�Ne�f�g (AD590) hji�k?7Nl;<�[d\
	;]�^

_m`8b�cn��odp�qNYRrdfNs�9�:�l (H8 odp�rdf ) i�oRtd:�[�\
	P]R^u_m`�b�c=�PvRp8WdG

��w DC/DC r�fxvN:?l (HV) 	�y�zHb>{�|/_a`�b�c=�j��o�p�qNY�r�fBs�9>:�l�	

S

idW

XnYHZx}B~

M

8 •�€‚•ƒ��k?7RlP<�}B~8	�„n…�� A/D rHfxv�:?l (ADC) h†i�‡���ˆ��;‰NŠ

M�‹

z�b�cn� D/A rdf�vB:=l (DAC) id‡•ŒPb APD 	�@�A8�‚�����

M>Ž-•j•

� DC/DC

r�fPvB:?l (HV) ‘�]�^/_m`8b�c��P�

@>A8���NDHE�F�G�I�J��

T�UdVN’�“
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S�”N•
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•˜—B™

�P�

1. ���Nenf�g (AD590)
V+š
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•�›
M

H8 odp�rdf�� ADC
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2 œ�•�	�žNŸ
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2. �����

M> �¡
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3. 8 •�€®•¯}�~

M

DAC
—

WHX
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4.2: APD �������
ƒ

’

APD ��	�

�������������

’����
���

4.2.3 � �"!$#&% (AD590) ')(+*

AD590 ,.-�/10�2�3547698 1 :�;�3<4769=>
���0�?A@56CB�D1E AD648 FHG&IKJ7L7M

—

˜

0�NPO1Q7R�4SF�G�T.=�B ADC U�VXW�Y10[Z�\�]1QC^�_�`a4cb
T.=�d�Q

�

6[e�6[B AD590

W�?A@�U�2�fg69=&h�V�W>i�j�k � T lHmXW>2�fon�pAO&q�B ADC ,�VHW>2�f�0rZH\s]tQ�R

4rUsn�uSv�B DAC ?�@thxwzy{FA2�f56cb
d&RH4�F�bHQ�W�n�Br|�} APD W.~�•�€HU>2
f<6

=•6z‚5ƒ

�

V�O{„�…xB AD590 W�?.@X†X‡�eaˆ7‰>Q�-s/�2�f�0.Š�`7‹ŒQ>8H•7F�hAB
isj�k

� T ,
Žs••N‘O�=�d{QS-�/Xi�j�k•G{IAhr’)N�‰Sb�“�Ooq7btˆzb
d ( ”s• A.4 –�—�˜ )
�

™

-�š�F APD �����x�
ƒ

0z›�O�B � 20 œ � 60 œ54‘-�/Œ0A2�f•N[O�8t4�u�W AD590 W

?A@sYt0

�

4.3 F�žX]

�

AD590 etˆzW�?A@sY{,�����Ÿ��o0� �d�= AD648 W�?A@X¡10.¢s£

6r8

�

R.W

�

eaˆ9B AD590 W�?�@&,A¤X¥�¦�§�0c¨©ƒSR�4zU7n�u>=sB

Vtemp (T) = 0:03753� T[deg]+ 1:879[V] (4.1)

4Sb�Q

�

ADC WXª>«X¬•­�®�¯&°>±��7, 3.0 V nsB ADC , 8 ²7®•³´n
µ�¶•6r=7d&Q>WXnsB

ADC W�i�jHk&, 3:0[V]=256[ch] = 11:7[mV] 4‘•�‚�Q

�o�

4.3 FAž·N[O�=�d{Qr¤7¸7¹oe•ˆ

W�º�-s/1Fx»o“�Q�-�/�¼1±A½�?A@oWxv7O&,�B 1ch ¾sW�¿7/ŒF�,.Ào‚tˆÁvsB 2ch l�¾�F�Â"ƒ

Ã

=�À�‚�QXRH4�F�bHQ

�

2ch W�vsO�BxÄ�‚•I

�

FSž)N‘O�=�doQr†7‡�W.Å�Æ
Y�n�p�Q 20 mV
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4.3: AD590 W.-�/{F���]1Q>?S@·4 ¦
§o;S3 ( � ) 4[V7W��7‡ ( m )
�

m

�

F
, ADC W 1ch

F����.]ŒQS
��t0	��¤on	
7ž (12mV)
�

Wxv7OŒ0xB�-�/oWxvXO � T F	��]54rB
� (4.1) G{I B

� T =
20[mV]

0:0375[V/deg]
= 0:53[deg] (4.2)

4Á•H‚�Q

�

R.W�Y&,.-�/�W>Ž�•�i>j�k 1.35[œ ] G&IK’•NrdXW�n�B AD590 0�-�/�¼&±�½a476

=��� <69=&G�d

�

4.2.4 ����������� ����� � ' !#" $�%5''&)(+*

,.-0/

F
��	�
������t���s���sW2143ŒF�ÄHd�=65.7ŒQ�R�4�FA]tQ

�

‚>vsB AD590 e•ˆ

?A@)N[OŒQ68
¬:9
;=<0>�U 1 ?A@�4�F ADC F�GxT�=xŠ�`�?&N‘O�Q

�

R�WŒ4.u
W48
¬:9
;

?A@Œ0 Vtemp = V(T) 4CBEDX]�Q

�

R�W48�¬F9E;=<G>�, ADC FAŠH`IH�‚xOŒQ�4 8 ²7®•³ B

Ä�‚•I 256 JLKXW6M���Ÿ
ƒ

YŒFA2IN)N‘O�Q

�

V•69= ADC WXªx«X¬•­�®.¯o°�±��X0 VADC B

8�¬:9I;�?A@1FO�EP 6r8QMo��Ÿ�R1?A@Œ0 ntemp [ch] 4Á]�Q�49B Vtemp 4 ntemp WX;�S•0>B

ntemp [ch] = int
�

Vtemp [V ]
VADC [V ]

� 255[ch]
�

(4.3)

36



4 
X]•R�4cU7n�u�Q

�

R7R�n AD590 W 8�¬:9I;�?A@ Vtemp 4‘-�/ T WX;�S�,

���

n
•{•

8&GŒƒ9F>B
� (4.1) W��{0.¢��569B

T[deg]= 26:64Vtemp � 50:06 (4.4)

WoGŒƒ[F 1 :�;�3&n	
X]aRH4cU7nHu�Q	� � (4.3) 4 � (4.4) G{I B ntemp 4‘-�/ T W�;=Sa0

� (4.5) WoG�ƒCF�
X]tR�4zU7n�u�Q	�

T[deg]=
�

26:64�
VADC [V]
255[ch]

�
� ntemp � 50:06 (4.5)

ADC W�ª
«�¬·­�®x¯{°>±�
 VADC , 3V 4[•�‚�T�=sd&Q�W7nsB ADC W channel 3g4‘-7/

WX;�SL��,>l�mXn2
•N[OŒQ	�

T[deg]= 0:3134� ntemp � 50:06 (4.6)
��


,�����F����7]�Q APD F��<69=sBA~�•�€{0�� B�F	��Ä������s¹����! #".7%$��'&

(

������¹����*)�¤7¥X¦�§�n	
�+-,%.0/7nHu21�3'45$

(

n�6 3 7

(58�9

�7¦�§: 0;H �+:<

,�.�=:>?$��.� (4.8) =�)�6 APD
(

~H•�€�/ 306 50
(

..u

(

������¹*���! �ž@+A�

V30(T) = 0:0000630T3 + 0:004163T2 + 0:79314T + 358:220(gain= 30) (4.7)

V50(T) = 0:000106T3 + 0:002211T2 + 0:81396T + 381:346(gain= 50) (4.8)

ADC
(

Å@B%C�D�E*==�6P@+F< HV C�D� Vmax .G+F<�.H6 DAC
(

C�D�)�� (4.8)  c 'I�J�6

nout = int
�

V50[V ]
Vmax [V]

� 255[ch]
�

(4.9)

.#1%<0�E� (4.8) . � (4.9)
(

�=S0�K) DC-DC L�±	M'N�Ÿ

(

��¹: �O2PQ>?$�¥R.�1�45J2I

<?��,HS�)T6 DC-DC L�±?M@NHŸ

(

C	D�/�¤�¸�¹*=HU@SVJ2I�<�$�•AW'X�< ( Y 2.3.4Z�[@\ ) �

DC-DC ]@^�_'`�aAb%c�d'e

7�=�60f�«*L�± H8 =�g5h�+*< 3 7

(

�2����¹i�	�*=Vj�4AJlkTmRnoS%$ DC-DC L2p0M@N

q

(

ClDK/sr

(lt

�

(Au�v

=�ÀiwV4�J�I2S�x�y�I'3�z�{V+:<#�

f�|:L�p H8 =Ag�h}nHSKJ�Ii<�~ 9
;V•5€'=�)�6�&

(5•

��‚

t

W6� (4.8) 62� (4.9) W2


nHSiJ�IF<Vj!ƒ?=26 3 7

(

���@��„:�l�*WT…‡†ˆS�$TE ( g�� ) 3‰† DAC
(

channel � ( Š

� )  0‹:Œ'<K.?IQƒŽ•�•�•'1

•

�F 	‘�42J�Ii<0��’'“�=T6�”�•%•%= DAC1ch –

(lu'v

/5—

˜

J->0w™ƒš� Vmax ) 396.5[V] .›…Q†œSKJ�I�<

(

W�6 DAC
(

–�•%ž�=�Ÿ: �+!<�¡5¢

v

)26

� V = 396:5[V]=256[ch] = 1:549[V/ch] (4.10)
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iode�ne.h

struct st_sam { /* struct DMAC */

void *MAR; /* MAR */

unsigned int ETCR; /* ETCR */

unsigned char IOAR; /* IOAR */

union { /* DTCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char DTE:1; /* DTE */

unsigned char DTSZ:1; /* DTSZ */

unsigned char DTID:1; /* DTID */

unsigned char RPE:1; /* RPE */

unsigned char DTIE:1; /* DTIE */

unsigned char DTS:3; /* DTS */

} BIT;

} DTCR;

};

struct st_fam { /* struct DMAC */

void *MARA; /* MARA */

unsigned int ETCRA; /* ETCRA */

char wk1;

union { /* DTCRA */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char DTE :1; /* DTE */

unsigned char DTSZ:1; /* DTSZ */

unsigned char SAID :1; /* SAID */

unsigned char SAIDE:1; /* SAIDE */

unsigned char DTIE :1; /* DTIE */

unsigned char DTS :3; /* DTS */

} BIT;

} DTCRA;

void *MARB; /* MARB */

unsigned int ETCRB; /* ETCRB */

char wk2;

union { /* DTCRB */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char DTME:1; /* DTME */

unsigned char :1; /* */

unsigned char DAID :1; /* DAID */

unsigned char DAIDE:1; /* DAIDE */

unsigned char TMS :1; /* TMS */

unsigned char DTS :3; /* DTS */

} BIT;

} DTCRB;

};

struct st_flash { /* struct FLASH*/

union { /* FLMCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char VPP:1; /* VPP */

unsigned char VPPE:1; /* VPPE */

unsigned char :2; /* */

unsigned char EV :1; /* EV */

unsigned char PV :1; /* PV */

unsigned char E :1; /* E */

unsigned char P :1; /* P */

} BIT;

} FLMCR;

char wk1;

union { /* EBR1 */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char LB7:1; /* LB7 */

unsigned char LB6:1; /* LB6 */

unsigned char LB5:1; /* LB5 */

unsigned char LB4:1; /* LB4 */

unsigned char LB3:1; /* LB3 */

unsigned char LB2:1; /* LB2 */

unsigned char LB1:1; /* LB1 */

unsigned char LB0:1; /* LB0 */

} BIT;

} EBR1;

union { /* EBR2 */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char SB7:1; /* SB7 */

unsigned char SB6:1; /* SB6 */

unsigned char SB5:1; /* SB5 */

unsigned char SB4:1; /* SB4 */

unsigned char SB3:1; /* SB3 */

unsigned char SB2:1; /* SB2 */

unsigned char SB1:1; /* SB1 */

unsigned char SB0:1; /* SB0 */

} BIT;

} EBR2;

char wk2[4];

union { /* RAMCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char FLER:1; /* FLER */

unsigned char :3; /* */

unsigned char RAMS:1; /* RAMS */

unsigned char RAM:3; /* RAM */

} BIT;

} RAMCR;

};

struct st_itu { /* struct ITU */

union { /* TSTR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :3; /* */

unsigned char STR4:1; /* STR4 */

unsigned char STR3:1; /* STR3 */

unsigned char STR2:1; /* STR2 */

unsigned char STR1:1; /* STR1 */

unsigned char STR0:1; /* STR0 */

} BIT;

} TSTR;

union { /* TSNC */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :3; /* */

unsigned char SYNC4:1; /* SYNC4 */

unsigned char SYNC3:1; /* SYNC3 */

unsigned char SYNC2:1; /* SYNC2 */

unsigned char SYNC1:1; /* SYNC1 */

unsigned char SYNC0:1; /* SYNC0 */

} BIT;

} TSNC;

union { /* TMDR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char MDF:1; /* MDF */

unsigned char FDIR:1; /* FDIR */

unsigned char PWM4:1; /* PWM4 */

unsigned char PWM3:1; /* PWM3 */

unsigned char PWM2:1; /* PWM2 */

unsigned char PWM1:1; /* PWM1 */

unsigned char PWM0:1; /* PWM0 */

} BIT;

} TMDR;

union { /* TFCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :2; /* */

unsigned char CMD:2; /* CMD */

unsigned char BFB4:1; /* BFB4 */

unsigned char BFA4:1; /* BFA4 */

unsigned char BFB3:1; /* BFB3 */

unsigned char BFA3:1; /* BFA3 */

} BIT;

} TFCR;

char wk[44];

union { /* TOER */

unsigned char BYTE; /* Byte Access */
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struct { /* Bit Access */

unsigned char :2; /* */

unsigned char EXB4:1; /* EXB4 */

unsigned char EXA4:1; /* EXA4 */

unsigned char EB3 :1; /* EB3 */

unsigned char EB4 :1; /* EB4 */

unsigned char EA4 :1; /* EA4 */

unsigned char EA3 :1; /* EA3 */

} BIT;

} TOER;

union { /* TOCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :3; /* */

unsigned char XTGD:1; /* XTGD */

unsigned char :2; /* */

unsigned char OLS4:1; /* OLS4 */

unsigned char OLS3:1; /* OLS3 */

} BIT;

} TOCR;

};

struct st_itu0 { /* struct ITU0 */

union { /* TCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char CCLR:2; /* CCLR */

unsigned char CKEG:2; /* CKEG */

unsigned char TPSC:3; /* TPSC */

} BIT;

} TCR;

union { /* TIOR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char IOB:3; /* IOB */

unsigned char :1; /* */

unsigned char IOA:3; /* IOA */

} BIT;

} TIOR;

union { /* TIER */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :5; /* */

unsigned char OVIE :1; /* OVIE */

unsigned char IMIEB:1; /* IMIEB */

unsigned char IMIEA:1; /* IMIEA */

} BIT;

} TIER;

union { /* TSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :5; /* */

unsigned char OVF:1; /* OVF */

unsigned char IMFB:1; /* IMFB */

unsigned char IMFA:1; /* IMFA */

} BIT;

} TSR;

unsigned int TCNT; /* TCNT */

unsigned int GRA; /* GRA */

unsigned int GRB; /* GRB */

}; /* */

struct st_itu3 { /* struct ITU3 */

union { /* TCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char CCLR:2; /* CCLR */

unsigned char CKEG:2; /* CKEG */

unsigned char TPSC:3; /* TPSC */

} BIT;

} TCR;

union { /* TIOR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char IOB:3; /* IOB */

unsigned char :1; /* */

unsigned char IOA:3; /* IOA */

} BIT;

} TIOR;

union { /* TIER */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :5; /* */

unsigned char OVIE :1; /* OVIE */

unsigned char IMIEB:1; /* IMIEB */

unsigned char IMIEA:1; /* IMIEA */

} BIT;

} TIER;

union { /* TSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :5; /* */

unsigned char OVF:1; /* OVF */

unsigned char IMFB:1; /* IMFB */

unsigned char IMFA:1; /* IMFA */

} BIT;

} TSR;

unsigned int TCNT; /* TCNT */

unsigned int GRA; /* GRA */

unsigned int GRB; /* GRB */

unsigned int BRA; /* BRA */

unsigned int BRB; /* BRB */

};

struct st_tpc { /* struct TPC */

union { /* TPMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4;

unsigned char G3NOV:1; /* G3NOV */

unsigned char G2NOV:1; /* G2NOV */

unsigned char G1NOV:1; /* G1NOV */

unsigned char G0NOV:1; /* G0NOV */

} BIT;

} TPMR;

union { /* TPCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char G3CMS:2; /* G3CMS */

unsigned char G2CMS:2; /* G2CMS */

unsigned char G1CMS:2; /* G1CMS */

unsigned char G0CMS:2; /* G0CMS */

} BIT;

} TPCR;

union { /* NDERB */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B15:1; /* NDER15 */

unsigned char B14:1; /* NDER14 */

unsigned char B13:1; /* NDER13 */

unsigned char B12:1; /* NDER12 */

unsigned char B11:1; /* NDER11 */

unsigned char B10:1; /* NDER10 */

unsigned char B9 :1; /* NDER9 */

unsigned char B8 :1; /* NDER8 */

} BIT;

} NDERB;

union { /* NDERA */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* NDER7 */

unsigned char B6:1; /* NDER6 */

unsigned char B5:1; /* NDER5 */

unsigned char B4:1; /* NDER4 */

unsigned char B3:1; /* NDER3 */

unsigned char B2:1; /* NDER2 */

unsigned char B1:1; /* NDER1 */

unsigned char B0:1; /* NDER0 */

} BIT;

71



} NDERA;

union { /* NDRB(H'A4) */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B15:1; /* NDR15 */

unsigned char B14:1; /* NDR14 */

unsigned char B13:1; /* NDR13 */

unsigned char B12:1; /* NDR12 */

unsigned char B11:1; /* NDR11 */

unsigned char B10:1; /* NDR10 */

unsigned char B9 :1; /* NDR9 */

unsigned char B8 :1; /* NDR8 */

} BIT;

} NDRB1;

union { /* NDRA(H'A5) */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* NDR7 */

unsigned char B6:1; /* NDR6 */

unsigned char B5:1; /* NDR5 */

unsigned char B4:1; /* NDR4 */

unsigned char B3:1; /* NDR3 */

unsigned char B2:1; /* NDR2 */

unsigned char B1:1; /* NDR1 */

unsigned char B0:1; /* NDR0 */

} BIT;

} NDRA1;

union { /* NDRB(H'A6) */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char B11:1; /* NDR11 */

unsigned char B10:1; /* NDR10 */

unsigned char B9 :1; /* NDR9 */

unsigned char B8 :1; /* NDR8 */

} BIT;

} NDRB2;

union { /* NDRA(H'A7) */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4;

unsigned char B3:1; /* NDR3 */

unsigned char B2:1; /* NDR2 */

unsigned char B1:1; /* NDR1 */

unsigned char B0:1; /* NDR0 */

} BIT;

} NDRA2;

};

union un_wdt { /* union WDT */

struct { /* Read Access */

union { /* TCSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char OVF:1; /* OVF */

unsigned char WTIT:1; /* WT/IT */

unsigned char TME:1; /* TME */

unsigned char :2; /* */

unsigned char CKS:3; /* CKS */

} BIT;

} TCSR;

unsigned char TCNT; /* TCNT */

char wk;

union { /* RSTCSR */

unsigned char BYTE; /* Byte Access */

struct {

unsigned char WRST:1; /* WSRT */

unsigned char RSTOE:1; /* RSTOE */

} BIT;

} RSTCSR;

} READ;

struct { /* Write Access */

unsigned int TCSR; /* TCSR/TCNT */

unsigned int RSTCSR; /* RSTCSR */

} WRITE;

};

struct st_rfshc { /* struct RFSHC*/

union { /* RFSHCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char SRFMD:1; /* SRFMD */

unsigned char PSRAME:1; /* PSRAME */

unsigned char DRAME:1; /* DRAME */

unsigned char CASWE:1; /* CASWE */

unsigned char M9M8 :1; /* M9M8 */

unsigned char RFSHE:1; /* RFSHE */

unsigned char :1; /* */

unsigned char RCYCE:1; /* RCYCE */

} BIT;

} RFSHCR;

union { /* RTMCSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char CMF:1; /* CMF */

unsigned char CMIE:1; /* CMIE */

unsigned char CKS:3; /* CKS */

} BIT;

} RTMCSR;

unsigned char RTCNT; /* RTCNT */

unsigned char RTCOR; /* RTCOR */

};

struct st_sci0 { /* struct SCI0 */

union { /* SMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char CA :1; /* C/A */

unsigned char CHR:1; /* CHR */

unsigned char PE :1; /* PE */

unsigned char OE :1; /* O/E */

unsigned char STOP:1; /* STOP */

unsigned char MP :1; /* MP */

unsigned char CKS:2; /* CKS */

} BIT;

} SMR;

unsigned char BRR; /* BRR */

union { /* SCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TIE :1; /* TIE */

unsigned char RIE :1; /* RIE */

unsigned char TE :1; /* TE */

unsigned char RE :1; /* RE */

unsigned char MPIE:1; /* MPIE */

unsigned char TEIE:1; /* TEIE */

unsigned char CKE:2; /* CKE */

} BIT;

} SCR;

unsigned char TDR; /* TDR */

union { /* SSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TDRE:1; /* TDRE */

unsigned char RDRF:1; /* RDRF */

unsigned char ORER:1; /* ORER */

unsigned char FER:1; /* FER */

unsigned char PER:1; /* PER */

unsigned char TEND:1; /* TEND */

unsigned char MPB:1; /* MPB */

unsigned char MPBT:1; /* MPBT */

} BIT;

} SSR;

unsigned char RDR; /* RDR */

union { /* SCMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char SDIR:1; /* SDIR */

unsigned char SINV:1; /* SINV */

unsigned char :1; /* */

unsigned char SMIF:1; /* SMIF */

} BIT;
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} SCMR;

};

struct st_sci1 { /* struct SCI1 */

union { /* SMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char CA :1; /* C/A */

unsigned char CHR:1; /* CHR */

unsigned char PE :1; /* PE */

unsigned char OE :1; /* O/E */

unsigned char STOP:1; /* STOP */

unsigned char MP :1; /* MP */

unsigned char CKS:2; /* CKS */

} BIT;

} SMR;

unsigned char BRR; /* BRR */

union { /* SCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TIE :1; /* TIE */

unsigned char RIE :1; /* RIE */

unsigned char TE :1; /* TE */

unsigned char RE :1; /* RE */

unsigned char MPIE:1; /* MPIE */

unsigned char TEIE:1; /* TEIE */

unsigned char CKE:2; /* CKE */

} BIT;

} SCR;

unsigned char TDR; /* TDR */

union { /* SSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TDRE:1; /* TDRE */

unsigned char RDRF:1; /* RDRF */

unsigned char ORER:1; /* ORER */

unsigned char FER:1; /* FER */

unsigned char PER:1; /* PER */

unsigned char TEND:1; /* TEND */

unsigned char MPB:1; /* MPB */

unsigned char MPBT:1; /* MPBT */

} BIT;

} SSR;

unsigned char RDR; /* RDR */

};

struct st_smci { /* struct SMCI */

union { /* SMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char GM :1; /* GM */

unsigned char CHR:1; /* CHR */

unsigned char PE :1; /* PE */

unsigned char OE :1; /* O/E */

unsigned char STOP:1; /* STOP */

unsigned char MP :1; /* MP */

unsigned char CKS:2; /* CKS */

} BIT;

} SMR;

unsigned char BRR; /* BRR */

union { /* SCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TIE :1; /* TIE */

unsigned char RIE :1; /* RIE */

unsigned char TE :1; /* TE */

unsigned char RE :1; /* RE */

unsigned char MPIE:1; /* MPIE */

unsigned char TEIE:1; /* TEIE */

unsigned char CKE:2; /* CKE */

} BIT;

} SCR;

unsigned char TDR; /* TDR */

union { /* SSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TDRE:1; /* TDRE */

unsigned char RDRF:1; /* RDRF */

unsigned char ORER:1; /* ORER */

unsigned char ERS:1; /* ERS */

unsigned char PER:1; /* PER */

unsigned char TEND:1; /* TEND */

unsigned char MPB:1; /* MPB */

unsigned char MPBT:1; /* MPBT */

} BIT;

} SSR;

unsigned char RDR; /* RDR */

union { /* SCMR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char SDIR:1; /* SDIR */

unsigned char SINV:1; /* SINV */

unsigned char :1; /* */

unsigned char SMIF:1; /* SMIF */

} BIT;

} SCMR;

};

struct st_p1 { /* struct P1 */

unsigned char DDR; /* P1DDR */

char wk;

union { /* P1DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_p2 { /* struct P2 */

unsigned char DDR; /* P2DDR */

char wk1;

union { /* P2DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

char wk2[20];

union { /* P2PCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} PCR;

};

struct st_p3 { /* struct P3 */

unsigned char DDR; /* P3DDR */

char wk; /* */

union { /* P3DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */
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unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_p4 { /* struct P4 */

unsigned char DDR; /* P4DDR */

char wk1;

union { /* P4DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

char wk2[18];

union { /* P4PCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} PCR;

};

struct st_p5 { /* struct P5 */

unsigned char DDR; /* P5DDR */

char wk1;

union { /* P5DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

char wk2[16];

union { /* P5PCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} PCR;

};

struct st_p6 { /* struct P6 */

unsigned char DDR; /* P6DDR */

char wk;

union { /* P6DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :1; /* */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_p7 { /* struct P7 */

union { /* P7DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_p8 { /* struct P8 */

unsigned char DDR; /* P8DDR */

char wk;

union { /* P8DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :3; /* */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_p9 { /* struct P9 */

unsigned char DDR; /* P9DDR */

char wk;

union { /* P9DR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :2; /* */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_pa { /* struct PA */

unsigned char DDR; /* PADDR */

char wk;

union { /* PADR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_pb { /* struct PB */

unsigned char DDR; /* PBDDR */

char wk;
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union { /* PBDR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char B7:1; /* Bit 7 */

unsigned char B6:1; /* Bit 6 */

unsigned char B5:1; /* Bit 5 */

unsigned char B4:1; /* Bit 4 */

unsigned char B3:1; /* Bit 3 */

unsigned char B2:1; /* Bit 2 */

unsigned char B1:1; /* Bit 1 */

unsigned char B0:1; /* Bit 0 */

} BIT;

} DR;

};

struct st_da { /* struct D/A */

union { /* DASTCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :7; /* */

unsigned char DASTE:1; /* DASTE */

} BIT;

} DASTCR;

char wk[127];

unsigned char DADR0; /* DADR0 */

unsigned char DADR1; /* DADR1 */

union { /* DACR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char DAOE1:1; /* DAOE1 */

unsigned char DAOE0:1; /* DAOE0 */

unsigned char DAE :1; /* DAE */

} BIT;

} DACR;

};

struct st_ad { /* struct A/D */

unsigned int ADDRA; /* ADDRA */

unsigned int ADDRB; /* ADDRB */

unsigned int ADDRC; /* ADDRC */

unsigned int ADDRD; /* ADDRD */

union { /* ADCSR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char ADF:1; /* ADF */

unsigned char ADIE:1; /* ADIE */

unsigned char ADST:1; /* ADST */

unsigned char SCAN:1; /* SCAN */

unsigned char CKS:1; /* CKS */

unsigned char CH :3; /* CH */

} BIT;

} ADCSR;

union { /* ADCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char TRGE:1; /* TRGE */

} BIT;

} ADCR;

};

struct st_bsc { /* struct BSC */

union { /* CSCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char CS7E:1; /* CS7E */

unsigned char CS6E:1; /* CS6E */

unsigned char CS5E:1; /* CS5E */

unsigned char CS4E:1; /* CS4E */

} BIT;

} CSCR;

char wk1[140];

union { /* ABWCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char ABW7:1; /* ABW7 */

unsigned char ABW6:1; /* ABW6 */

unsigned char ABW5:1; /* ABW5 */

unsigned char ABW4:1; /* ABW4 */

unsigned char ABW3:1; /* ABW3 */

unsigned char ABW2:1; /* ABW2 */

unsigned char ABW1:1; /* ABW1 */

unsigned char ABW0:1; /* ABW0 */

} BIT;

} ABWCR;

union { /* ASTCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char AST7:1; /* AST7 */

unsigned char AST6:1; /* AST6 */

unsigned char AST5:1; /* AST5 */

unsigned char AST4:1; /* AST4 */

unsigned char AST3:1; /* AST3 */

unsigned char AST2:1; /* AST2 */

unsigned char AST1:1; /* AST1 */

unsigned char AST0:1; /* AST0 */

} BIT;

} ASTCR;

union { /* WCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :4; /* */

unsigned char WMS:2; /* WMS */

unsigned char WC:2; /* WC */

} BIT;

} WCR;

union { /* WCER */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char WCE7:1; /* WCE7 */

unsigned char WCE6:1; /* WCE6 */

unsigned char WCE5:1; /* WCE5 */

unsigned char WCE4:1; /* WCE4 */

unsigned char WCE3:1; /* WCE3 */

unsigned char WCE2:1; /* WCE2 */

unsigned char WCE1:1; /* WCE1 */

unsigned char WCE0:1; /* WCE0 */

} BIT;

} WCER;

char wk2[3];

union { /* BRCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char A23E:1; /* A23E */

unsigned char A22E:1; /* A22E */

unsigned char A21E:1; /* A21E */

unsigned char :4; /* */

unsigned char BRLE:1; /* BRLE */

} BIT;

} BRCR;

};

union un_divcr { /* union DIVCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :6;

unsigned char DIV:2; /* DIV */

} BIT;

};

union un_mstcr { /* union MSTCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char PSTOP:1; /* PSTOP */

unsigned char :1;

unsigned char _ITU :1; /* MSTOP5 */

unsigned char _SCI0 :1; /* MSTOP4 */

unsigned char _SCI1 :1; /* MSTOP3 */

unsigned char _DMAC:1; /* MSTOP2 */

unsigned char _RFSHC:1; /* MSTOP1 */

unsigned char _AD :1; /* MSTOP0 */

} BIT;

};

union un_mdcr { /* union MDCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */
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unsigned char :5;

unsigned char MDS:3; /* MDS */

} BIT;

};

union un_syscr { /* union SYSCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char SSBY:1; /* SSBY */

unsigned char STS :3; /* STS */

unsigned char UE :1; /* UE */

unsigned char NMIEG:1; /* NMIEG */

unsigned char :1; /* */

unsigned char RAME:1; /* RAME */

} BIT;

};

struct st_intc { /* struct INTC */

union { /* ISCR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :2; /* */

unsigned char IRQ5SC:1; /* IRQ5SC */

unsigned char IRQ4SC:1; /* IRQ4SC */

unsigned char IRQ3SC:1; /* IRQ3SC */

unsigned char IRQ2SC:1; /* IRQ2SC */

unsigned char IRQ1SC:1; /* IRQ1SC */

unsigned char IRQ0SC:1; /* IRQ0SC */

} BIT;

} ISCR;

union { /* IER */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :2; /* */

unsigned char IRQ5E:1; /* IRQ5E */

unsigned char IRQ4E:1; /* IRQ4E */

unsigned char IRQ3E:1; /* IRQ3E */

unsigned char IRQ2E:1; /* IRQ2E */

unsigned char IRQ1E:1; /* IRQ1E */

unsigned char IRQ0E:1; /* IRQ0E */

} BIT;

} IER;

union { /* ISR */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char :2; /* */

unsigned char IRQ5F:1; /* IRQ5F */

unsigned char IRQ4F:1; /* IRQ4F */

unsigned char IRQ3F:1; /* IRQ3F */

unsigned char IRQ2F:1; /* IRQ2F */

unsigned char IRQ1F:1; /* IRQ1F */

unsigned char IRQ0F:1; /* IRQ0F */

} BIT;

} ISR;

char wk;

union { /* IPRA */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char _IRQ0 :1; /* IRQ0 */

unsigned char _IRQ1 :1; /* IRQ1 */

unsigned char _IRQ23:1; /* IRQ2,IRQ3 */

unsigned char _IRQ45:1; /* IRQ4,IRQ5 */

unsigned char _WDT :1; /* WDT,RFSHC*/

unsigned char _ITU0 :1; /* ITU0 */

unsigned char _ITU1 :1; /* ITU1 */

unsigned char _ITU2 :1; /* ITU2 */

} BIT;

} IPRA;

union { /* IPRB */

unsigned char BYTE; /* Byte Access */

struct { /* Bit Access */

unsigned char _ITU3:1; /* ITU3 */

unsigned char _ITU4:1; /* ITU4 */

unsigned char _DMAC:1; /* DMAC */

unsigned char :1; /* */

unsigned char _SCI0:1; /* SCI0 */

unsigned char _SCI1:1; /* SCI1 */

unsigned char _AD :1; /* A/D */

} BIT;

} IPRB;

}; /* */

#define DMAC0A(*(volatile struct st_sam *)0xFFFF20) /* DMAC0A Addr */

#define DMAC0B(*(volatile struct st_sam *)0xFFFF28) /* DMAC0B Addr */

#define DMAC1A(*(volatile struct st_sam *)0xFFFF30) /* DMAC1A Addr */

#define DMAC1B(*(volatile struct st_sam *)0xFFFF38) /* DMAC1B Addr */

#define DMAC0 (*(volatile struct st_fam *)0xFFFF20) /* DMAC0 Addr */

#define DMAC1 (*(volatile struct st_fam *)0xFFFF30) /* DMAC1 Addr */

#define ITU (*(volatile struct st_itu *)0xFFFF60) /* ITU Address*/

#define ITU0 (*(volatile struct st_itu0 *)0xFFFF64) /* ITU0 Address*/

#define ITU1 (*(volatile struct st_itu0 *)0xFFFF6E) /* ITU1 Address*/

#define ITU2 (*(volatile struct st_itu0 *)0xFFFF78) /* ITU2 Address*/

#define ITU3 (*(volatile struct st_itu3 *)0xFFFF82) /* ITU3 Address*/

#define ITU4 (*(volatile struct st_itu3 *)0xFFFF92) /* ITU4 Address*/

#define TPC (*(volatile struct st_tpc *)0xFFFFA0) /* TPC Address*/

#define WDT (*(volatile union un_wdt *)0xFFFFA8) /* WDT Address*/

#define RFSHC (*(volatile struct st_rfshc *)0xFFFFAC) /* RFSHCAddress*/

#define SCI0 (*(volatile struct st_sci0 *)0xFFFFB0) /* SCI0 Address*/

#define SCI1 (*(volatile struct st_sci1 *)0xFFFFB8) /* SCI1 Address*/

#define SMCI0 (*(volatile struct st_smci *)0xFFFFB0) /* SMCI0Address*/

#define P1 (*(volatile struct st_p1 *)0xFFFFC0) /* P1 Address*/

#define P2 (*(volatile struct st_p2 *)0xFFFFC1) /* P2 Address*/

#define P3 (*(volatile struct st_p3 *)0xFFFFC4) /* P3 Address*/

#define P4 (*(volatile struct st_p4 *)0xFFFFC5) /* P4 Address*/

#define P5 (*(volatile struct st_p5 *)0xFFFFC8) /* P5 Address*/

#define P6 (*(volatile struct st_p6 *)0xFFFFC9) /* P6 Address*/

#define P7 (*(volatile struct st_p7 *)0xFFFFCE) /* P7 Address*/

#define P8 (*(volatile struct st_p8 *)0xFFFFCD) /* P8 Address*/

#define P9 (*(volatile struct st_p9 *)0xFFFFD0) /* P9 Address*/

#define PA (*(volatile struct st_pa *)0xFFFFD1) /* PA Address*/

#define PB (*(volatile struct st_pb *)0xFFFFD4) /* PB Address*/

#define DA (*(volatile struct st_da *)0xFFFF5C) /* D/A Address*/

#define AD (*(volatile struct st_ad *)0xFFFFE0) /* A/D Address*/

#define BSC (*(volatile struct st_bsc *)0xFFFF5F) /* BSC Address*/

#define FLASH (*(volatile struct st_flash *)0xFFFF40) /* FLASHAddress*/

#define DIVCR (*(volatile union un_divcr *)0xFFFF5D) /* DIVCRAddress*/

#define MSTCR (*(volatile union un_mstcr *)0xFFFF5E) /* MSTCRAddress*/

#define MDCR (*(volatile union un_mdcr *)0xFFFFF1) /* MDCR Address*/

#define SYSCR (*(volatile union un_syscr *)0xFFFFF2) /* SYSCRAddress*/

#define INTC (*(volatile struct st_intc *)0xFFFFF4) /* INTC Address*/

sbrk.h

/* size of area managedby sbrk */

#define HEAPSIZE0x420

stacksct.h

#pragma stacksize 0x200 /* Do not modify this line. */

usbio.h

#ifndef __USBIO_H__

#define __USBIO_H__

/*

AKI-H8-USB IORg[

2002.4 (C)C.I.M

AKI-H8-USBM[`Bfo CXhCoMB
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Oobt@Busbstart()TCY

wBAAKI-H8-USB{256oCg

AxB

A'\0'IB'\0'USBM B

MAXbhsB

^COB

*/

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

USBXbhJn

int buffsize USBMobt@TCY

int timer Xbh[v^C}[(ms)

USBpoB

obt@AUSBMXbhJnB

sA-1B

AUSBXbhdNB

VXenOAbv

--------------- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --* /

extern int usbstart(int buffsize,int timer);

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

USBXbhI

USBXbh~AnhN[YB

--------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --* /

extern void stopusb(void);

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

USBXbh

l 0 = XbhN

1 = XbhN

2 = Xbh~

--------------- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --* /

extern int getusbactive(v oi d);

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

USB2

l bit0 ... XbhN

bit1 ... 1 (\)

bit2 ... 1=READHandle Open

bit3 ... 1=WRITEHandle Open

NA0xfA

USBA0x3

--------------- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --* /

extern int getusbstat(voi d) ;

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

USBXbhJE^

[vJEgAbvB`FbNpB

--------------- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

extern int getusbcount(voi d);

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -

f[^M

char *buff Mf[^|C^

int size f[^TCY

l MTCY

USBTCYf[^MB

--------------- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- */

extern int write_buff(cha r *buff,int size);

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- --

f[^M

char *buff obt@

int size obt@TCY

l MTCY

USBMAMobt@f[^B

-------------- -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

extern int read_buff(char *buff,int size);

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- --

Mf[^TCY

l MTCY

USBMobt@cTCYB

-------------- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

extern int get_inbufflen( void );

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- --

Mobt@f[^TCY

l Mobt@cTCY

Mobt@USBMf[^TCYB

-------------- -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

extern int get_outbufflen (v oi d) ;

extern int usbreadcnt;

extern int usbwritecnt;

#endif

USBN9602.H

/*===========================================================

N9604 Address

============================================================*/

#define USB9602R(*(volatile unsigned char *)0x400003)

#define USB9602D(*(volatile unsigned char *)0x400001)

/*===========================================================

N9604 Define

===========================================================*/

#define USB_CLKDIV0x04

/* CLKOUT= 48MHz/4 = 12MHz*/

/* USB1.0NGXg*/

#define USB_GET_STATUS0

#define USB_CLEAR_FEATURE 1

#define USB_SET_FEATURE3

#define USB_SET_ADDRESS5

#define USB_GET_DESCRIPTOR 6

#define USB_SET_DESCRIPTOR 7

#define USB_GET_CONFIGURATI ON 8

#define USB_SET_CONFIGURATI ON 9

#define USB_GET_INTERFACE 10

#define USB_SET_INTERFACE 11

#define USB_SYNCH_FRAME12

/* fBXNv^ */

#define USB_DEVICE1

#define USB_CONFIGURATION 2

#define USB_XSTRING3

#define USB_INTERFACE4

#define USB_ENDPOINT5

#define USB_HID0x21

#define USB_HIDREPORT0x22

#define USB_HIDPHYSICAL0x23

/* HIDNGXg*/

#define USB_GET_REPORT0x01

#define USB_GET_IDLE0x02

#define USB_GET_PROTOCOL 0x03

#define USB_SET_REPORT0x09
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#define USB_SET_IDLE0x0A

#define USB_SET_PROTOCOL 0x0B

/*=====================================================

N9604 Register

=====================================================*/

#define USB_MCNTRL0x00 /*Main control register*/

#define USB_CCONF0x01 /*Clk. config. register*/

#define USB_TCR0x02 /*Xcvr config. register*/

#define USB_RID0x03 /*Rev. ID register*/

#define USB_FAR0x04 /*Func address register*/

#define USB_NFSR0x05 /*Node func st register*/

#define USB_MAEV0x06 /*Main event register*/

#define USB_MAMSK0x07 /*Main mask register*/

#define USB_ALTEV0x08 /*Alt. event register*/

#define USB_ALTMSK0x09 /*ALT mask register*/

#define USB_TXEV0x0A /*TX event register*/

#define USB_TXMSK0x0B /*TX mask register*/

#define USB_RXEV0x0C /*RX event register*/

#define USB_RXMSK0x0D /*RX mask register*/

#define USB_NAKEV0x0E /*NAK event register*/

#define USB_NAKMSK0x0F /*NAK mask register*/

#define USB_FWEV0x10 /*FIFO warning register*/

#define USB_FWMSK0x11 /*FIFO warning mask*/

#define USB_FNH0x12 /*Frame nbr hi register*/

#define USB_FNL0x13 /*Frame nbr lo register*/

#define USB_DMACNTRL0x14 /*DMA control register*/

#define USB_EPC00x20 /*Endpoint0 register*/

#define USB_TXD00x21 /*TX data register 0 */

#define USB_TXS00x22 /*TX status register 0*/

#define USB_TXC00x23 /*TX commandregister0*/

#define USB_RXD00x25 /*RX data register 0*/

#define USB_RXS00x26 /*RX status register 0*/

#define USB_RXC00x27 /*RX commandregister 0*/

#define USB_EPC10x28 /*Endpoint1 register */

#define USB_TXD10x29 /*TX data register 1 */

#define USB_TXS10x2A /*TX status register 1 */

#define USB_TXC10x2B /*TX commandregister 1 */

#define USB_EPC20x2C /*Endpoint2 register */

#define USB_RXD10x2D /*RX data register 1 */

#define USB_RXS10x2E /*RX status register 1 */

#define USB_RXC10x2F /*RX commandregister 1 */

#define USB_EPC30x30 /*Endpoint3 register */

#define USB_TXD20x31 /*TX data register 2 */

#define USB_TXS20x32 /*TX status register 2 */

#define USB_TXC20x33 /*TX commandregister 2 */

#define USB_EPC40x34 /*Endpoint4 register */

#define USB_RXD20x35 /*RX data register 2 */

#define USB_RXS20x36 /*RX status register 2 */

#define USB_RXC20x37 /*RX commandregister 2 */

#define USB_EPC50x38 /*Endpoint5 register */

#define USB_TXD30x39 /*TX data register 3 */

#define USB_TXS30x3A /*TX status register 3 */

#define USB_TXC30x3B /*TX commandregister 3 */

#define USB_EPC60x3C /*Endpoint6 register */

#define USB_RXD30x3D /*RX data register 3 */

#define USB_RXS30x3E /*RX status register 3 */

#define USB_RXC30x3F /*RX commandregister 3 */

/*---------- MCNTRLbits -------------*/

#define USB_SRST0x01 /*software reset */

#define USB_DBG0x02 /*debug mode */

#define USB_VGE0x04 /*voltage regulator enable*/

#define USB_NAT0x08 /*node attached */

#define USB_INT_DIS0x00 /*interrupts disabled */

#define USB_INT_L_O0x40 /*act lo ints, open drain*/

#define USB_INT_H_P0x80 /*act hi ints, push pull */

#define USB_INT_L_P0xC0 /*act lo ints, push pull */

/*------------ FARbits -------------- */

#define USB_AD_EN0x80 /*address enable */

/*------------ NFSRbits -------------*/

#define USB_RST_ST0x00 /*reset state */

#define USB_RSM_ST0x01 /*resume state */

#define USB_OPR_ST0x02 /*operational state */

#define USB_SUS_ST0x03 /*suspend state */

/*-------- MAEV,MAMSKbits ----------*/

#define USB_WARN0x01 /*warning bit has been set*/

#define USB_ALT0x02 /*alternate event */

#define USB_TX_EV0x04 /*transmit event */

#define USB_FRAME0x08 /*SOF packet received */

#define USB_NAK0x10 /*NAK event */

#define USB_ULD0x20 /*unlock locked detected */

#define USB_RX_EV0x40 /*receive event */

#define USB_INTR_E0x80 /*master interrupt enable */

/*-------- ALTEV, ALTMSKbits --------*/

#define USB_EOP0x08 /*end of packet */

#define USB_SD30x10 /*3 ms suspend */

#define USB_SD50x20 /*5 ms suspend */

#define USB_RESET_A0x40 /*reset detected */

#define USB_RESUME_A0x80 /*resume detected */

/*--------- TXEV, TXMSKbits ---------*/

#define USB_TXFIFO00x01 /*TX_DONE, FIFO 0 */

#define USB_TXFIFO10x02 /*TX_DONE, FIFO 1 */

#define USB_TXFIFO20x04 /*TX_DONE, FIFO 2 */

#define USB_TXFIFO30x08 /*TX_DONE, FIFO 3 */

#define USB_TXUDRN00x10 /*TX_URUN, FIFO 0 */

#define USB_TXUDRN10x20 /*TX_URUN, FIFO 1 */

#define USB_TXUDRN20x40 /*TX_URUN, FIFO 2 */

#define USB_TXUDRN30x80 /*TX_URUN, FIFO 3 */

/*--------- RXEV, RXMSKbits ---------*/

#define USB_RXFIFO00x01 /*RX_DONE,FIFO 0 */

#define USB_RXFIFO10x02 /*RX_DONE,FIFO 1 */

#define USB_RXFIFO20x04 /*RX_DONE,FIFO 2 */

#define USB_RXFIFO30x08 /*RX_DONE,FIFO 3 */

#define USB_RXOVRN00x10 /*RX_OVRN,FIFO 0 */

#define USB_RXOVRN10x20 /*RX_OVRN,FIFO 1 */

#define USB_RXOVRN20x40 /*RX_OVRN,FIFO 2 */

#define USB_RXOVRN30x80 /*RX_OVRN,FIFO 3 */

/*------- NAKEV,NAKMSKbits ---------*/

#define USB_NAK_I00x01 /*IN NAK, FIFO 0 */

#define USB_NAK_I10x02 /*IN NAK, FIFO 1 */

#define USB_NAK_I20x04 /*IN NAK, FIFO 2 */

#define USB_NAK_I30x08 /*IN NAK, FIFO 3 */

#define USB_NAK_O00x10 /*OUT NAK, FIFO 0 */

#define USB_NAK_O10x20 /*OUT NAK, FIFO 1 */

#define USB_NAK_O20x40 /*OUT NAK, FIFO 2 */

#define USB_NAK_O30x80 /*OUT NAK, FIFO 3 */

/*--------- EPCXbits ------------- --- */

#define USB_EP_EN0x10 /*enables endpt. (1-6) */

#define USB_ISO0x20 /*set for isochr. (1-6) */

#define USB_DEF0x40 /*force def. adr (0 only) */

#define USB_STALL0x80 /*force stall handshakes */

/*---------- TXCx bits --------------- */

#define USB_TX_EN0x01 /*transmit enable */

#define USB_TX_LAST0x02 /*last data in FIFO */

#define USB_TX_TOGL0x04 /*specifies PID used */

#define USB_FLUSH0x08 /*flushes all FIFO data */

#define USB_IGNIOS0x80 /* */

/*----------- TXSx bits -------------- */

#define USB_TX_DONE0x20 /*transmit done */

#define USB_ACK_STAT0x40 /*ack status of xmission*/

/*------------ RXCxbits -------------*/

#define USB_RX_EN0x01 /*receive enable */

#define USB_IGN_OUT0x02 /*ignore out tokens */

#define USB_IGN_SETUP0x04 /*ignore setup tokens*/

/*------------ - RXS0bits ------------*/

#define USB_RX_LAST0x10 /*indicates RCOUNTvalid */
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#define USB_RX_TOGL0x20 /*last pkt was DATA1PID */

#define USB_SETUP_RX0x40 /*setup packet received */

#define USB_RX_ERR0x80 /*last packet had an error*/

cute.c

#ifdef __cplusplus

extern "C" {

#endif

void abort(void);

#ifdef __cplusplus

}

#endif

#include <machine.h>

#include "iodefine.h"

#include "USB.C"

void send_SCI0(unsi gned char data);

void send_SCI0_modC0( unsi gned char data);

void send_SCI1(unsi gned char data);

unsigned char receive_SCI0( voi d) ;

unsigned char receive_SCI1( voi d) ;

int write_buff2(cha r *p,int size);

void sci0_init(void );

void sci1_init(void );

void itu0_init(void );

void itu1_init(void );

void itu2_init(void );

void itu3_init(void );

void led_init(void) ;

void da1_init();

void P1_init(void);

void P2_init(void);

void P4_init(void);

void P5_init(void);

void counter_init(v oi d) ;

void counter_ICclea r( void );

void send_data(void );

void send_data_viaUSB(v oi d) ;

void data_request(v oi d) ;

void request_HK(voi d) ;

void request_Counte rAa( void );

void request_Counte rAb( void );

void request_Counte rBa( void );

void request_Counte rBb( void );

void request_All(vo id );

void request_All_vi aUSB(v oi d);

void request_Allwit hGai n( void) ;

void request_Allwit hGai n_vi aUSB(void );

void hv_set(unsigne d char data);

void gradual_hv_set _ON(unsi gned char setValue);

void gradual_hv_set _OFF() ;

void gradual_hv_set _cor e( unsig ned char setValue);

void gradual_hv_set _org (u nsign ed char setValue);

void wati_a_minite (int i);

void eth_set(unsign ed char setValue);

unsigned char get_temperatu re( );

void show_temperature () ;

void gain_set_30(vo id );

void gain_set_50(vo id );

void tmp_cont(void) ;

float ADvaluetoTemp(unsig ned char advalue);

float TemptoHVno156and158Square( fl oat temp,unsigned char gain);

float TemptoHVno156and158Cube( fl oat temp,unsigned char gain);

float TemptoHV(float temp,float gain);

unsigned char HVtoADvalue(f loa t hv);

float spl3252_gain_HV_m40 (float g);

float spl3252_gain_HV_m30 (float g);

float spl3252_gain_HV_m20 (float g);

float spl3252_gain_HV_m10 (float g);

float spl3252_gain_HV_0 (float g);

float spl3252_gain_HV_10 (float g);

float spl3252_gain_HV_20 (float g);

float spl3252_gain_HV_30 (float g);

float spl3252_gain_HV_40 (float g);

void tmp_cont_on(voi d);

void tmp_cont_off(vo id) ;

void apd_on_a(void);

void apd_on_b(void);

unsigned int value_of_count er A(void );

unsigned int value_of_count er B(void );

void reset_counterA( voi d) ;

void reset_counterB( voi d) ;

void reset_counterAl l(v oi d) ;

void USB_init(void);

void H8init(void);

void toUSBofficeAdmi nis tr at or (char buff[64]);

void PA_init(void);

void CheckPort(void) ;

void visual_scaler_S TART(void );

void visual_scaler_S TOP(v oi d) ;

void visual_scaler_R ESET(void );

void KEK_send_data(void );

void KEK_reset(void) ;

void KEK_start(void) ;

void tmp_log(void);

void tmp_log_on(void );

void tmp_log_off(voi d);

unsigned int i;

unsigned int iTemp;

unsigned int iHV;

unsigned char tmp_cont_isOn;

unsigned char counter1_IC;

unsigned char counter2_IC;

unsigned int counter1_ovf;

unsigned int counter2_ovf;

unsigned char hv_value_atnow;

unsigned char temperature_atn ow;

unsigned char threshold_atnow ;

unsigned char selAPD_atnow;

unsigned char counter1_IC_atn ow;

unsigned int counter1_atnow ;

unsigned int counter1_ovf_a tn ow;

unsigned char counter2_IC_atn ow;

unsigned int counter2_atnow ;

unsigned int counter2_ovf_a tn ow;

unsigned char gain_atnow;

float volMax = 396.5;

float AVref = 2.973;

unsigned char expected_hvValu e;

unsigned char gradual_hv_set_ is On;

unsigned char tmp_log_isON;

void main(void)

{

int cnt;

static char buff[64];

gain_atnow = 30;

H8init();

sci0_init();

itu0_init();

itu3_init();

led_init();

da1_init();
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P5_init();

P2_init();

counter_init();

USB_init();

while (1) {

if( get_inbufflen() )

{

cnt = read_buff(buff, 64);

toUSBofficeAdmi ni st ra to r( buff) ;

}

;

}

}

void send_SCI0(unsi gned char data)

{

while (SCI0.SSR.BIT.T DRE==0) {} //TDR

SCI0.TDR = data;

SCI0.SSR.BIT.TDRE = 0; //tONAAMJn

}

void send_SCI0_modC0( unsi gned char data)

{

if (0xc0==data) {

send_SCI0(0xdb);s end_SCI0( 0xdc);

} else if (0xdb==data) {

send_SCI0(0xdb);s end_SCI0( 0xdd);

} else {

send_SCI0(data) ;

}

}

void send_SCI1(unsi gned char data)

{

while (SCI1.SSR.BIT.T DRE==0) {} //TDR

SCI1.TDR = data;

SCI1.SSR.BIT.TDRE = 0; //tONAAMJn

}

unsigned char receive_SCI0( voi d)

{

unsigned char data;

while (SCI0.SSR.BIT.RDRF == 0) {}//RDRf[^

data = SCI0.RDR;//Mf[ ^WX^dat aRs[

SCI0.SSR.BIT.RDRF = 0;//MIARDRNA

return data;

}

unsigned char receive_SCI1( voi d)

{

unsigned char data;

while (SCI1.SSR.BIT.RDRF == 0) {}//RDRf[^

data = SCI1.RDR;//Mf[ ^WX^dat aRs[

SCI1.SSR.BIT.RDRF = 0;//MIARDRNA

return data;

}

int write_buff2(cha r *p,int size)

{

int i;

i = write_buff(p,si ze);

SendTX1();

return(i);

}

void sci0_init(void )

{

int i;

SCI0.SCR.BYTE= 0x00;

SCI0.SMR.BYTE= 0x00;

SCI0.BRR = 51; //9600bps

for (i=0;i<1000;i++ ) {}

SCI0.SCR.BYTE= 0x70; //Tx,RxLAML

SCI0.SSR.BYTE&= 0x80; // G[tONA

}

void sci1_init(void)

{

int i;

SCI1.SCR.BYTE= 0x00;

SCI1.SMR.BYTE= 0x00;

SCI1.BRR = 51; //9600bps

for (i=0;i<1000;i+ +) {}

SCI1.SCR.BYTE= 0x70; //Tx,RxLAML

SCI1.SSR.BYTE&= 0x80; // G[tONA

}

void itu0_init(void)

{

ITU0.TCR.BYTE= 0xa3; //GRA compare match, phi/8

ITU0.GRA = 50000; // 25ms

ITU0.TIER.BIT. IMIEA = 1;//IMFA

ITU.TSTR.BIT.STR0 = 1; //TCNT0JE^ON

}

void itu1_init(void)

{

counter1_ovf = 0;

ITU1.TCR.BYTE= 0xac; //GRA compare match, TCLKAJEg

ITU1.GRA = 0xffff; //

ITU1.TIER.BIT. IMIEA = 1;//IMFA

ITU1.TIER.BIT. OVIE = 1; //OVF

ITU.TSTR.BIT.STR1 = 1; //TCNT1JE^ON

}

void itu2_init(void)

{

counter2_ovf = 0;

ITU2.TCR.BYTE= 0xad; //GRA compare match, TCLKBJEg

ITU2.GRA = 0xffff; //

ITU2.TIER.BIT. IMIEA = 1;//IMFA

ITU2.TIER.BIT. OVIE = 1; //OVF

ITU.TSTR.BIT.STR2 = 1; //TCNT2JE^ON

}

void itu3_init(void)

{

ITU3.TCR.BYTE= 0xa3; //GRA compare match, phi/8

ITU3.GRA = 50000; // 25ms

ITU3.TIER.BIT. IMIEA = 1;//IMFA

ITU.TSTR.BIT.STR3 = 1; //TCNT3JE^ON

}

void led_init(void)

{

PB.DDR= 0xff; // ledopJ

}

void da1_init(void)

{

DA.DACR.BYTE= 0x9f;//`lPDA

}

void P1_init(void)

{

P1.DDR= 0xff; // P1opJ

}

void P2_init(void)

{

P2.DDR= 0x00; // P2pJ

}

void P4_init(void)

{

P4.DDR= 0xff; // P4opJ

}

void P5_init(void)
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{

P5.DDR= 0xff; // P5opJ

}

void PA_init(void)

{

PA.DDR= 0x00; // PApJ

}

void counter_init(v oi d)

{

P2_init();

P4_init();

PB.DR.BIT.B3 = 1; // RSTAbecome High

PB.DR.BIT.B4 = 1; // RSTBbecome High

itu1_init();

itu2_init();

}

void counter_ICclea r( void )

{

PB.DR.BIT.B3 = 0; // RSTAbecome High

PB.DR.BIT.B4 = 0; // RSTBbecome High

}

void send_data(void )

{

int countA, countB;

countA = value_of_count er A() ;

countB = value_of_count er B() ;

send_SCI0_modC0(c ount er 1_ovf >>8) ;

send_SCI0_modC0(c ount er 1_ovf );

send_SCI0_modC0(c ount A>>8);

send_SCI0_modC0(c ount A);

send_SCI0_modC0(c ount er 1_IC) ;

send_SCI0_modC0(c ount er 2_ovf >>8) ;

send_SCI0_modC0(c ount er 2_ovf );

send_SCI0_modC0(c ount B>>8);

send_SCI0_modC0(c ount B);

send_SCI0_modC0(c ount er 2_IC) ;

}

void send_data_viaUSB(v oi d)

{

int countA, countB;

unsigned char buff[10];

countA = value_of_count er A() ;

countB = value_of_count er B() ;

buff[0] = counter1_ovf>>8 ;

buff[1] = counter1_ovf;

buff[2] = countA>>8;

buff[3] = countA;

buff[4] = counter1_IC;

buff[5] = counter2_ovf>>8 ;

buff[6] = counter2_ovf;

buff[7] = countB>>8;

buff[8] = countB;

buff[9] = counter2_IC;

write_buff2(buf f, 64); /* USBo*/

}

void data_request(v oi d)

{

get_temperature () ;

counter1_atnow = value_of_counte rA() ;

counter1_IC_atn ow = counter1_IC;

counter1_ovf_at now = counter1_ovf;

counter2_atnow = value_of_count er B() ;

counter2_IC_at now = counter2_IC;

counter2_ovf_a tn ow = counter2_ovf;

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0(1);

send_SCI0(0xc0);

}

void request_HK(void )

{

unsigned char lastTerm

= tmp_cont_isOn + 2*threshold_a tno w + 8*selAPD_atnow;

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0(1);

send_SCI0_modC0( te mpera tu re _atn ow);

send_SCI0_modC0( hv_valu e_at now);

send_SCI0_modC0( la stT er m);

send_SCI0(0xc0);

}

void request_HK_viaUSB(void )

{

unsigned char buff[4];

char lastTerm

= tmp_cont_isOn + 2*threshold_a tno w + 8*selAPD_atnow;

buff[0] = 1;

buff[1] = temperature_atn ow;

buff[2] = hv_value_atnow;

buff[3] = lastTerm;

write_buff2(bu ff ,6 4); /* USBo*/

}

void request_Counter Aa(void )

{

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0(1);

send_SCI0_modC0( count er 1_ovf_ at now>>8) ;

send_SCI0_modC0( count er 1_ovf_ at now);

send_SCI0_modC0( count er 1_at now>>8);

send_SCI0(0xc0);

}

void request_Counter Aa_vi aUSB(v oi d)

{

unsigned char buff[4];

buff[0] = 1;

buff[1] = counter1_ovf_at now>>8;

buff[2] = counter1_ovf_at now;

buff[3] = counter1_atnow>>8;

write_buff2(bu ff ,6 4); /* USBo*/

}

void request_Counter Ab(void )

{

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0(1);

send_SCI0_modC0( count er 1_at now);

send_SCI0_modC0( count er 1_IC_atn ow);

send_SCI0(0xc0);

}

void request_Counter Ab_vi aUSB(v oi d)

{

unsigned char buff[3];

buff[0] = 1;

buff[1] = counter1_atnow;

buff[2] = counter1_IC_atn ow;

write_buff2(bu ff ,6 4); /* USBo*/

}

void request_Counter Ba(void )

{

send_SCI0(0xc0); send_SCI0 (0 x03) ;
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send_SCI0(1);

send_SCI0_modC0(c ount er 2_ovf _atn ow>>8) ;

send_SCI0_modC0(c ount er 2_ovf _atn ow);

send_SCI0_modC0(c ount er 2_atn ow>>8) ;

send_SCI0(0xc0) ;

}

void request_Counte rBa_vi aUSB(void )

{

unsigned char buff[4];

buff[0] = 1;

buff[1] = counter2_ovf_at now>>8;

buff[2] = counter2_ovf_at now;

buff[3] = counter2_atnow>>8;

write_buff2(buf f, 64); /* USBo*/

}

void request_Counte rBb( void )

{

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0(1);

send_SCI0_modC0(c ount er 2_atn ow);

send_SCI0_modC0(c ount er 2_IC_at now);

send_SCI0(0xc0) ;

}

void request_Counte rBb_vi aUSB(void )

{

unsigned char buff[3];

buff[0] = 1;

buff[1] = counter2_atnow;

buff[2] = counter2_IC_atn ow;

write_buff2(buf f, 64); /* USBo*/

}

void request_All(vo id )

{

get_temperature () ;

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0_modC0(1 );

send_SCI0_modC0(t empera tu re_at now);

send_SCI0_modC0(h v_valu e_atn ow);

send_SCI0_modC0(t mp_cont_ isOn) ;

send_SCI0_modC0(t hr eshold _at now);

send_SCI0_modC0(s el APD_at now);

send_data();

send_SCI0(0xc0) ;

}

void request_All_vi aUSB(v oi d)

{

unsigned char buff[16];

data_request();

buff[0] = 1;

buff[1] = temperature_at now;

buff[2] = hv_value_atnow;

buff[3] = tmp_cont_isOn;

buff[4] = threshold_atno w;

buff[5] = selAPD_atnow;

buff[6] = counter1_ovf_a tno w>>8;

buff[7] = counter1_ovf_a tno w;

buff[8] = counter1_atnow >>8;

buff[9] = counter1_atnow ;

buff[10] = counter1_IC_at now;

buff[11] = counter2_ovf_a tno w>>8;

buff[12] = counter2_ovf_a tno w;

buff[13] = counter2_atnow >>8;

buff[14] = counter2_atnow ;

buff[15] = counter2_IC_at now;

write_buff2(buf f, 64); /* USBo*/

}

void request_Allwit hGai n( void)

{

get_temperatur e( );

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0_modC0( 1) ;

send_SCI0_modC0( te mpera tu re _atn ow);

send_SCI0_modC0( hv_valu e_at now);

send_SCI0_modC0( tmp_cont_ is On);

send_SCI0_modC0( th res hold _atn ow);

send_SCI0_modC0( selAPD_at now);

send_data();

send_SCI0_modC0( gain_ at now);

send_SCI0(0xc0);

}

void request_Allwith Gain_vi aUSB(v oi d)

{

unsigned char buff[17];

data_request() ;

buff[0] = 1;

buff[1] = temperature_at now;

buff[2] = hv_value_atnow;

buff[3] = tmp_cont_isOn;

buff[4] = threshold_atno w;

buff[5] = selAPD_atnow;

buff[6] = counter1_ovf_a tn ow>>8;

buff[7] = counter1_ovf_a tn ow;

buff[8] = counter1_atnow >>8;

buff[9] = counter1_atnow ;

buff[10] = counter1_IC_at now;

buff[11] = counter2_ovf_a tn ow>>8;

buff[12] = counter2_ovf_a tn ow;

buff[13] = counter2_atnow >>8;

buff[14] = counter2_atnow ;

buff[15] = counter2_IC_at now;

buff[16] = gain_atnow;

write_buff2(bu ff ,6 4); /* USBo*/

}

void hv_set(unsigned char data)

{

DA.DADR1= data; //HVl5V*data/2 56

hv_value_atnow = data;

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_SCI0(1);

send_SCI0_modC0( data) ;

send_SCI0(0xc0);

}

void gradual_hv_set_ ON(unsi gned char setValue) {

gradual_hv_set _i sOn = 1;

expected_hvVal ue = setValue;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void gradual_hv_set_ OFF() {

gradual_hv_set _i sOn = 0;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void gradual_hv_set_ cor e( unsi gned char setValue)

{

unsigned char i;

unsigned char hvValue;

send_SCI0(hv_val ue_at now);

hvValue = hv_value_atnow;

if (setValue>hvVal ue) {

if (0xff!=hvValue) hv_set(hvValue+ 1) ;

} else if (setValue==hvVa lu e) {

gradual_hv_set _OFF();

} else {

if (0x00!=hvValue) hv_set(hvValue- 1) ;

}

}

void gradual_hv_set_ org (u nsig ned char setValue)

82



{

unsigned char i;

unsigned char hvValue;

send_SCI0(hv_valu e_at now);

hvValue = hv_value_atnow;

if (setValue>hvVa lu e) {

for (i=hvValue;i<=s et Valu e;i ++) {

hv_set(i);

wati_a_minite(4 0) ;

if (i==0xff) break;

}

} else {

for (i=hvValue;i>=s et Valu e;i -- ) {

hv_set(i);

wati_a_minite(4 0) ;

if (i==0x00) break;

}

}

}

void wati_a_minite (int i)

{

int j,k;

for (j=0;j<i;j++) {

for (k=0;k<0xffff;k ++) {}

}

}

void eth_set(unsign ed char setValue)

{

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0(1);se nd_SCI0( setValu e) ;/ /f or debug

send_SCI0(0xc0) ;

if (0x30==setValue ) {

PB.DR.BIT.B0 = 0;

PB.DR.BIT.B1 = 0;

threshold_atnow = 0x30;

} else if (0x31==setValue ) {

PB.DR.BIT.B0 = 1;

PB.DR.BIT.B1 = 0;

threshold_atnow = 0x31;

} else if (0x32==setValue ) {

PB.DR.BIT.B0 = 0;

PB.DR.BIT.B1 = 1;

threshold_atnow = 0x32;

} else if (0x33==setValue ) {

PB.DR.BIT.B0 = 1;

PB.DR.BIT.B1 = 1;

threshold_atnow = 0x33;

}

}

unsigned char get_temperatu re( )

{

unsigned char advalue;

AD.ADCSR.BYTE= 0x28; //AN0 P[h

while (AD.ADCSR.BIT.ADF==0) {}//ADI

advalue = AD.ADDRA>> 8;// ADMadvaluei[

temperature_atn ow = advalue;

return advalue;

}

void show_temperature ()

{

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0_modC0(g et _t emperat ur e( )) ;

send_SCI0(0xc0) ;

}

void gain_set_30()

{

gain_atnow = 30;

send_SCI0(0xc0) ;s end_SCI0 (0x 03); send_SCI0(1 ); send_SCI0(0xc0) ;

}

void gain_set_50()

{

gain_atnow = 50;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void tmp_cont(void)

{

unsigned char advalue;

unsigned char set_value;

float hv,temp;

unsigned char gain;

AD.ADCSR.BYTE= 0x28; //AN0 P[h

while (AD.ADCSR.BIT.ADF==0) {}//ADI

advalue = AD.ADDRA>> 8;// ADMadvaluei[

gain = gain_atnow; //QCX\

send_SCI0(advalu e) ;

temp = ADvaluetoTemp(advalu e) ;

//hv = TemptoHV(temp,gain );

if (0==selAPD_atnow) {

hv = TemptoHVno156and158Cube( te mp,gain );

} else if (1==selAPD_atnow) {

hv = TemptoHVno156and158Cube( te mp,gain );

} else {

}

send_SCI0(hv); //for debug

if (hv>volMax) {

set_value = 255;

} else {

set_value = HVtoADvalue(hv) ;

}

send_SCI0(set_ valu e); //for debug

gradual_hv_set _ON(set _val ue);

}

float ADvaluetoTemp(unsig ned char advalue) {

float vcc, voltage, temperature;

voltage = AVref*advalue/2 55.;

temperature = 26.64*voltage -50.06;

return temperature;

}

float TemptoHVno156and158Square (f lo at temp,unsigned char gain) {

float a,b,c;

if (30==gain) {

a = 0.000538331030088785;

b = 0.822084459400044;

c = 358.574658065267;

} else if (50==gain) {

a = 0.00129006950996322;

b = 0.855832896884502;

c = 381.75799253569;

}

return (a*temp*temp + b*temp + c);

}

float TemptoHVno156and158Cube(f lo at temp,unsigned char gain) {

float a,b,c,d;

if (30==gain) {

a = 6.32991458881554e-0 5;

b = 0.00221138086702532;

c = 0.793148134673951;

d = 358.219729722205;

} else if (50==gain) {

a = 0.000106110429459764;

b = 0.00416349348841085;

c = 0.813957164388571;

d = 381.346230494575;

}

return (a*temp*temp*t emp + b*temp*temp + c*temp + d);

}
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float TemptoHV(float temp,float gain) {

float facA,facB;

if (40<=temp) {

} else if (30<=temp && temp <40) {

facB = (temp-30)/10.;

facA = (40-temp)/10.;

return

(facA*spl3252_g ai n_HV_30(g ai n) + facB*spl3252_g ai n_HV_40(g ai n) );

} else if (20<=temp && temp <30) {

facB = (temp-20)/10.;

facA = (30-temp)/10.;

return

(facA*spl3252_g ai n_HV_20(g ai n) + facB*spl3252_g ai n_HV_30(g ai n) );

} else if (10<=temp && temp <20) {

facB = (temp-10)/10.;

facA = (20-temp)/10.;

return

(facA*spl3252_g ai n_HV_10(g ai n) + facB*spl3252_g ai n_HV_20(g ai n) );

} else if (0<=temp && temp <10) {

facB = (temp-0)/10.;

facA = (10-temp)/10.;

return

(facA*spl3252_g ai n_HV_0(gain ) + facB*spl3252_ga in _HV_10( gain )) ;

} else if (-10<=temp && temp <0) {

facB = (temp-(-10))/1 0. ;

facA = (0-temp)/10.;

return

(facA*spl3252_g ai n_HV_m10( gain ) + facB*spl3252_ga in_ HV_0(g ai n) );

} else if (-20<=temp && temp <-10) {

facB = (temp-(-20))/1 0. ;

facA = (-10-temp)/10. ;

return

(facA*spl3252_g ai n_HV_m20( gain ) + facB*spl3252_ga in_ HV_m10(g ai n)) ;

} else if (-30<=temp && temp <-20) {

facB = (temp-(-30))/1 0. ;

facA = (-20-temp)/10. ;

return

(facA*spl3252_g ai n_HV_m30( gain ) + facB*spl3252_ga in_ HV_m20(g ai n)) ;

} else if (-40<=temp && temp <-30) {

facB = (temp-(-40))/1 0. ;

facA = (-30-temp)/10. ;

return

(facA*spl3252_g ai n_HV_m40( gain ) + facB*spl3252_ga in_ HV_m30(g ai n)) ;

} else if (temp < -40) {

} else {

}

}

unsigned char HVtoADvalue(f loa t hv) {

return (255.*hv/volMa x) ;

}

float spl3252_gain_HV_m40 (float g) {

return (10.3946*g*g*g -93.5907*g*g +322.044*g -130.031);

}

float spl3252_gain_HV_m30 (float g) {

return (20.1367*g*g*g -150.939*g*g +432.398*g -163.054);

}

float spl3252_gain_HV_m20 (float g) {

return (16.3257*g*g*g -136.618*g*g +421.263*g -129.814);

}

float spl3252_gain_HV_m10 (float g) {

return (40.0891*g*g*g -256.881*g*g +613.734*g -191.697);

}

float spl3252_gain_HV_0 (float g) {

return (72.4753*g*g*g -388.269*g*g +785.809*g -229.786);

}

float spl3252_gain_HV_10 (float g) {

return (110.885*g*g*g -511.824*g*g +915.251*g -239.177);

}

float spl3252_gain_HV_20 (float g) {

return (252.616*g*g*g -912.847*g*g +1289.92*g -317.87);

}

float spl3252_gain_HV_30 (float g) {

return (195.301*g*g*g -829.402*g*g +1287.4*g -296.657);

}

float spl3252_gain_HV_40 (float g) {

return (250.777*g*g*g -980.164*g*g +1440.53*g -302.337);

}

void tmp_cont_on(voi d) {

send_SCI0(0xff ); // for debug

tmp_cont_isOn = 1;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void tmp_cont_off(vo id)

{

send_SCI0(0x00); // for debug

tmp_cont_isOn = 0;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void apd_on_a(void)

{

send_SCI0(0x0a); // for debug

PB.DR.BIT.B2 = 0;

selAPD_atnow = 0;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

void apd_on_b(void)

{

send_SCI0(0x0b); // for debug

PB.DR.BIT.B2 = 1;

selAPD_atnow = 1;

send_SCI0(0xc0); send_SCI0 (0 x03) ;s end_SCI0( 1) ;s end_SCI0( 0xc0);

}

unsigned int value_of_count er A(void )

{

unsigned int countVal;

unsigned int upperVal;

unsigned char lowerVal;

unsigned char q1,q2,q3,q4;

q1 = P8.DR.BIT.B0;

q2 = P8.DR.BIT.B1;

q3 = P8.DR.BIT.B3;

q4 = P8.DR.BIT.B4;

upperVal = ITU1.TCNT;

lowerVal = q1 + 2*q2 + 4*q3 + 8*q4;

countVal = upperVal;

counter1_IC = lowerVal;

return countVal;

}

unsigned int value_of_count er B(void )

{

unsigned int countVal;

unsigned int upperVal;

unsigned char lowerVal;

unsigned char q1,q2,q3,q4;

upperVal = ITU2.TCNT;

q1 = PA.DR.BIT.B2;

q2 = PA.DR.BIT.B3;

q3 = PA.DR.BIT.B4;

q4 = PA.DR.BIT.B5;

lowerVal = q1 + 2*q2 + 4*q3 + 8*q4;

countVal = upperVal;

counter2_IC = lowerVal;

return countVal;

}
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void reset_counterA (v oi d)

{

send_SCI0(0x00);/ /f or debug

PB.DR.BIT.B3 = 0; // RSTAbecome Low

wati_a_minite(1 );

PB.DR.BIT.B3 = 1; // RSTAbecome High

counter1_IC = 0;

ITU1.TCNT = 0;

counter1_ovf = 0;

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0(1);

send_SCI0(0xc0) ;

}

void reset_counterB (v oi d)

{

send_SCI0(0x00);/ /f or debug

PB.DR.BIT.B4 = 0; // RSTBbecome Low

wati_a_minite(1 );

PB.DR.BIT.B4 = 1; // RSTBbecome High

counter2_IC = 0;

ITU2.TCNT = 0;

counter2_ovf = 0;

send_SCI0(0xc0) ;s end_SCI0 (0x 03);

send_SCI0(1);

send_SCI0(0xc0) ;

}

void reset_counterA ll (v oi d)

{

reset_counterA( );

reset_counterB( );

}

void USB_init(void)

{

InitUSB();

INTC.ISCR.BYTE&= (-1^0x20);

INTC.IER.BYTE |= 0x20;

set_imask_ccr(0 );

}

void H8init(void)

{

BSC.ABWCR.BYTE= 0x06; /* 8bit BUSMODE*/

P1.DDR= 0xff; /* all OUT*/

P6.DDR= 0xff; /* all OUT*/

P8.DDR= 0x04; /* IN except P82 */

PB.DDR= 0xff; /* all OUT*/

P5.DDR= 0xff;

AD.ADCSR.BYTE= 0x33; /*auto scan mode*/

PA.DDR= 0x00;

}

void toUSBofficeAdmin is tr at or (char buff[64])

{

unsigned char data;

unsigned char redundantCommand;

unsigned char value;

char answer[64];

int k;

for (k=0;k<64;k++) {

answer[k] = 0;

}

answer[0] = 1;

data = buff[0];

if (data==0x99) {

PB.DR.BYTE= 0x00; //LED all ON

write_buff2(ans wer, 64); /* USBo*/

} else if (data==0x31) {

PB.DR.BYTE= 0xff; //LED all OFF

send_SCI0(1);

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x32==data) {

redundantCommand = buff[1];

if (0x32==redundantCommand) {

value = buff[2];

hv_set(value);

write_buff2(an swer ,6 4); /* USBo*/

}

} else if (0x33==data) {

redundantCommand = buff[1];

if (0x33==redundantCommand) {

value = buff[2];

gradual_hv_set _ON(value );

write_buff2(an swer ,6 4); /* USBo*/

}

} else if (0x34==data) {

tmp_cont_on();

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x35==data) {

tmp_cont_off() ;

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x36==data) {

apd_on_a();

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x37==data) {

apd_on_b();

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x38==data) {

value = buff[1];

eth_set(value) ;

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x39==data) {

reset_counterA () ;

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x3a==data) {

reset_counterB () ;

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x3b==data) {

reset_counterA ll () ;

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x40==data) {

data_request() ;

} else if (0x41==data) {

request_HK();

request_HK_via USB();

} else if (0x42==data) {

request_Counte rAa( );

request_Counte rAa_vi aUSB();

} else if (0x43==data) {

request_Counte rAb( );

request_Counte rAb_vi aUSB();

} else if (0x44==data) {

request_Counte rBa( );

request_Counte rBa_vi aUSB();

} else if (0x45==data) {

request_Counte rBb( );

request_Counte rBb_vi aUSB();

} else if (0x46==data) {

gain_set_30();

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x47==data) {

gain_set_50();

write_buff2(an swer ,6 4); /* USBo*/

} else if (0x50==data) {

request_All();

request_All_vi aUSB() ;

} else if (0x51==data) {

request_Allwit hGai n( );

request_Allwit hGai n_via USB();

} else if (0x70==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_data();

send_SCI0(0xc0);
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send_data_viaUSB();

write_buff2(ans wer, 64); /* USBo*/

} else if (0x90==data) {

gradual_hv_set_ OFF();

write_buff2(ans wer, 64); /* USBo*/

} else if (0xa0==data) {

tmp_log_on();

write_buff(answ er ,6 4) ;/ * USBo*/

} else if (0xa1==data) {

tmp_log_off();

write_buff(answ er ,6 4) ;/ * USBo*/

}

}

void CheckPort(void ) {

char q1,q2,q3,q4,q5 ,q 6, q7,q 8;

q1 = P8.DR.BIT.B0;

q2 = P8.DR.BIT.B1;

q3 = P8.DR.BIT.B3;

q4 = P8.DR.BIT.B4;

q5 = PA.DR.BIT.B2;

q6 = PA.DR.BIT.B3;

q7 = PA.DR.BIT.B4;

q8 = PA.DR.BIT.B5;

send_SCI0(q1);

send_SCI0(q2);

send_SCI0(q3);

send_SCI0(q4);

send_SCI0(q5);

send_SCI0(q6);

send_SCI0(q7);

send_SCI0(q8);

}

void visual_scaler_ START(void) {

PB.DR.BIT.B5 = 0;

PB.DR.BIT.B5 = 1;

PB.DR.BIT.B5 = 0;

send_SCI0(1);

}

void visual_scaler_ STOP(v oi d) {

PB.DR.BIT.B6 = 0;

PB.DR.BIT.B6 = 1;

PB.DR.BIT.B6 = 0;

send_SCI0(1);

}

void visual_scaler_ RESET(void) {

PB.DR.BIT.B7 = 0;

PB.DR.BIT.B7 = 1;

PB.DR.BIT.B7 = 0;

send_SCI0(1);

}

void KEK_send_data(void ) {

send_data();

visual_scaler_S TOP();

}

void KEK_reset(void ) {

reset_counterAl l( );

visual_scaler_R ESET() ;

}

void KEK_start(void ) {

reset_counterAl l( );

visual_scaler_S TART() ;

}

void tmp_log(void) {

request_All();

request_All_vi aUSB() ;

}

void tmp_log_on(void ) {

tmp_log_isON = 1;

}

void tmp_log_off(voi d) {

tmp_log_isON = 0;

}

void abort(void)

{

send_SCI0(0);

}

in tprg.c

extern unsigned int i;

extern unsigned int iTemp;

extern unsigned int iHV;

extern unsigned char tmp_cont_isOn;

extern unsigned char gradual_hv_set _is On;

extern char expected_hvValu e;

extern unsigned int counter1_ovf;

extern unsigned int counter2_ovf;

extern unsigned char tmp_log_isON;

#include "iodefine.h"

#include <machine.h>

#pragma section IntPRG

__interrupt(ve ct =7) void INT_NMI(void) {/* sleep(); */}

__interrupt(ve ct =8) void INT_TRAP1(void) {/* sleep(); */}

__interrupt(ve ct =9) void INT_TRAP2(void) {/* sleep(); */}

__interrupt(ve ct =10) void INT_TRAP3(void) {/* sleep(); */}

__interrupt(ve ct =11) void INT_TRAP4(void) {/* sleep(); */}

__interrupt(ve ct =12) void INT_IRQ0(void) {/* sleep(); */}

__interrupt(ve ct =13) void INT_IRQ1(void) {/* sleep(); */}

__interrupt(ve ct =14) void INT_IRQ2(void) {/* sleep(); */}

__interrupt(ve ct =15) void INT_IRQ3(void) {/* sleep(); */}

__interrupt(ve ct =16) void INT_IRQ4(void) {/* sleep(); */}

__interrupt(ve ct =17) void INT_IRQ5(void) {

usb_int();

}

__interrupt(ve ct =20) void INT_WOVI(void) {/* sleep(); */}

__interrupt(ve ct =21) void INT_CMI(void) {/* sleep(); */}

__interrupt(ve ct =24) void INT_IMIA0(void ) {

if (0 == (iTemp%50)) {

if (1==tmp_cont_is On) tmp_cont();

if (1==tmp_log_isO N) tmp_log();

}

ITU0.TSR.BIT.I MFA = 0;//IMFAtONA

iTemp++;

}

__interrupt(ve ct =25) void INT_IMIB0(void ) {/* sleep(); */}

__interrupt(ve ct =26) void INT_OVI0(void) {

; //do nothing. OVFinterution is not permitted.

}

__interrupt(ve ct =28) void INT_IMIA1(void ) {

ITU1.TSR.BIT.I MFA = 0;//IMFAtONA

}

__interrupt(ve ct =29) void INT_IMIB1(void ) {/* sleep(); */}

__interrupt(ve ct =30) void INT_OVI1(void) {

ITU1.TSR.BIT.OVF = 0;//OVFtONA

counter1_ovf++ ;

}
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__interrupt(vec t= 32) void INT_IMIA2(void ) {

ITU2.TSR.BIT.IM FA = 0;//IMFAtONA

}

// vector 33 IMIB2

__interrupt(vec t= 33) void INT_IMIB2(void ) {/* sleep(); */}

// vector 34 OVI2

__interrupt(vec t= 34) void INT_OVI2(void) {

ITU2.TSR.BIT.OVF = 0;//OVFtONA

counter2_ovf++;

}

__interrupt(vec t= 36) void INT_IMIA3(void ) {

if (0 == (iHV%100)) {

if (1==gradual_hv _set _i sOn)

gradual_hv_set_ core (e xpect ed_hvVal ue) ;

}

ITU3.TSR.BIT.IM FA = 0;//IMFAtONA

iHV++;

}

__interrupt(vec t= 37) void INT_IMIB3(void ) {/* sleep(); */}

__interrupt(vec t= 38) void INT_OVI3(void) {/* sleep(); */}

__interrupt(vec t= 40) void INT_IMIA4(void ) {/* sleep(); */}

__interrupt(vec t= 41) void INT_IMIB4(void ) {/* sleep(); */}

__interrupt(vec t= 42) void INT_OVI4(void) {/* sleep(); */}

__interrupt(vec t= 44) void INT_DEND0A(void) {/* sleep(); */}

__interrupt(vec t= 45) void INT_DEND0B(void) {/* sleep(); */}

__interrupt(vec t= 46) void INT_DEND1A(void) {/* sleep(); */}

__interrupt(vec t= 47) void INT_DEND1B(void) {/* sleep(); */}

__interrupt(vec t= 52) void INT_ERI0(void) {

SCI0.SSR.BYTE&= 0xc7; // clear error flag

}

__interrupt(vec t= 53) void INT_RXI0(void) {

unsigned char data;

unsigned char redundantCommand;

unsigned char value;

data = receive_SCI0() ;

if (data==0x30) {

PB.DR.BYTE= 0x00; //LED all ON

} else if (data==0x31) {

PB.DR.BYTE= 0xff; //LED all OFF

} else if (0x32==data) {

redundantCommand = receive_SCI0();

if (0x32==redundant Command) {

value = receive_SCI0();

hv_set(value);

} else {

value = receive_SCI0();

}

} else if (0x33==data) {

redundantCommand = receive_SCI0();

if (0x33==redundant Command) {

value = receive_SCI0();

gradual_hv_set_ ON(v al ue);

} else {

value = receive_SCI0();

}

} else if (0x34==data) {

tmp_cont_on();

} else if (0x35==data) {

tmp_cont_off();

} else if (0x36==data) {

apd_on_a();

} else if (0x37==data) {

apd_on_b();

} else if (0x38==data) {

value = receive_SCI0();

eth_set(value);

} else if (0x39==data) {

reset_counterA( );

} else if (0x3a==data) {

reset_counterB( );

} else if (0x3b==data) {

reset_counterAl l( );

} else if (0x40==data) {

data_request();

} else if (0x41==data) {

request_HK();

} else if (0x42==data) {

request_Counte rAa( );

} else if (0x43==data) {

request_Counte rAb( );

} else if (0x44==data) {

request_Counte rBa( );

} else if (0x45==data) {

request_Counte rBb( );

} else if (0x46==data) {

gain_set_30();

} else if (0x47==data) {

gain_set_50();

} else if (0x50==data) {

request_All();

}else if (0x51==data) {

request_Allwit hGai n( );

} else if (0x60==data) {

show_temperature () ;

} else if (0x70==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

send_data();

send_SCI0(0xc0);

} else if (0x80==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

CheckPort();

send_SCI0(0xc0);

} else if (0x90==data) {

gradual_hv_set _OFF() ;

} else if (0x81==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

KEK_send_data();

send_SCI0(0xc0);

} else if (0x82==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

KEK_reset();

send_SCI0(0xc0);

} else if (0x83==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

KEK_start();

send_SCI0(0xc0);

} else if (0x84==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

visual_scaler_ START();

send_SCI0(0xc0);

} else if (0x85==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

visual_scaler_ STOP() ;

send_SCI0(0xc0);

} else if (0x86==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

visual_scaler_ RESET();

send_SCI0(0xc0);

} else if (0xa0==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

tmp_log_on();

send_SCI0(0xc0);

} else if (0xa1==data) {

send_SCI0(0xc0); send_SCI0 (0 x03) ;

tmp_log_off();

send_SCI0(0xc0);

}

}

__interrupt(ve ct =54) void INT_TXI0(void) {/* sleep(); */}

__interrupt(ve ct =55) void INT_TEI0(void) {/* sleep(); */}

__interrupt(ve ct =56) void INT_ERI1(void) {

SCI1.SSR.BYTE&= 0xc7; // clear error flag

}

__interrupt(ve ct =57) void INT_RXI1(void) {}

__interrupt(ve ct =58) void INT_TXI1(void) {/* sleep(); */}

__interrupt(ve ct =59) void INT_TEI1(void) {/* sleep(); */}

__interrupt(ve ct =60) void INT_ADI(void) {/* sleep(); */}
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dbsct.c

#pragma section $DSEC

static const struct {

char *rom_s;

/* Start address of the initialized data section in ROM*/

char *rom_e;

/* End address of the initialized data section in ROM */

char *ram_s;

/* Start address of the initialized data section in RAM*/

}DTBL[]= {

{__sectop("D"), __secend("D"), __sectop("R")} ,

};

#pragma section $BSEC

static const struct {

char *b_s;

/* Start address of non-initialize d data section */

char *b_e;

/* End address of non-initialize d data section */

}BTBL[]= {

{__sectop("B"), __secend("B")} ,

};

sbrk.c

#include <stdio.h>

#include "sbrk.h"

#pragma pack 2

static union {

short dummy;

char heap[HEAPSIZE]; /* sbrk */

}heap_area ;

#pragma unpack

static char *brk=(char *)&heap_area;

/************** ** ** ** ** ** ** *** ** ** ** ** ** *** ** ** ** ** ** ** *** */

/* sbrk:f[^o */

/* ^[lFtAhXij */

/* -1 isj */

/************** ** ** ** ** ** ** *** ** ** ** ** ** *** ** ** ** ** ** ** *** */

extern char *sbrk(int size) /* tTCY */

{

char *p ;

if (brk+size>heap _are a.h eap+HEAPSIZE)

*/ `FbN */

return (char *)-1 ;

p=brk ; /* t */

brk += size ; /* IAhXXV */

return p ;

}

resetprg.c

#include <machine.h>

#include <_h_c_lib.h>

#include "stacksct.h"

extern void main(void);

#pragma section ResetPRG

__entry(vect=0 ) void PowerON_Reset(voi d)

{

set_imask_ccr(0 );

_INITSCT();

set_imask_ccr( 0) ;

main();

sleep();

}

USB.C

#include <stdio.h>

#include <string.h>

#include "usbn9602.h"

static void RegisterSet();

static void ResetUSB();

static void WakeupUSB();

static void rx0();

static void rx1();

static void tx0();

static void tx1();

static void nako0();

static void nako1();

static void naki0();

static void naki1();

static void clrfeature();

static void setfeature();

static void getdescriptor() ;

static void send_desc_sub(voi d *ptr,int size);

static void send_desc();

static void getstatus();

static void setconfiguratio n( );

static void SetStallUSB(int adr);

static void ClearStallUSB(i nt adr);

static void FlushRXC(int no);

static void FlushTXC(int no);

static void TxTogle(int no);

static void WriteUSB(int adr,int data);

static unsigned char ReadUSB(int adr);

static int ReadUSBBurst(int adr,int adr2,char *buff,int cnt);

static int WriteUSBBurst( in t adr,int adr2,char *buff,int cnt);

/*------------ -- -- -- --- -- -- -- -- -- -- */

static int SendTX1();

/*------------ -- -- -- --- -- -- -- -- -- -- */

int get_inbufflen( void) ;

void init_usbbuff(vo id) ;

int write_inbuff(c har *p,int size);

int get_outbufflen (v oid );

int write_buff(cha r *p,int size);

int read_outbuff(c har *p,int size);

/*------------ -- -- -- --- -- -- -- -- -- -- */

void IRQ5_disable();

void IRQ5_enable();

static unsigned char usbevent;

/* USBCxg*/

static unsigned char SETADDR;

/* AhXZbg*/

static unsigned char configno;
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/* RtBO[VNO*/

static unsigned char usbbuff[64];

/* obt@*/

static unsigned char rx1buff[64];

static unsigned char rx2buff[64];

static unsigned char STALLD;

/* ECP*/

static unsigned char DATA0_1;

/* USB_TXTGLtO*/

static char senddesc;

/* 1 = fBXNv^M*/

static int desc_size;

/* fBXNv^MTCY*/

static char *desc_ptr;

/* fBXNv^|C^ */

static const unsigned char

epctbl[8] =

{USB_EPC0,USB_EPC1, USB_EPC2,USB_EPC3,USB_EPC4,USB_EPC5, USB_EPC6, USB_EPC0} ;

static int txcreg[4] = {USB_TXC0,USB_TXC1,USB_TXC2, USB_TXC3} ;

static int rxcreg[4] = {USB_RXC0,USB_RXC1,USB_RXC2, USB_RXC3} ;

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -- -- */

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -- -- */

static const unsigned char dev_desc[] = {

0x12, /* length of this desc.*/

0x01, /* foCXEfBXNv^ 1*/

0x00,0x01, /* USBVersion 1.0*/

0x00, /* device class NX*/

0x00, /* device subclass*/

0x00, /* device protocol*/

0x08, /* EP0pPbgTCY*/

0xfe,0xff, /* vendor ID Tv*/

0x10,0x00, /* product ID*/

0x01,0x00, /* revision ID*/

0x01, /* index of manuf. string*/

0x01, /* index of prod. string*/

0x02, /* index of ser. # string*/

0x01 /* bNumConfiguratio ns*/

};

/* RtBO[VfBXNv^ */

static const unsigned char cfg_desc[] = {

0x09, /* length of this desc.*/

0x02, /* RtBO[VEfBXNv^*/

9+9+7*3,

/* C^[tF[X^

Gh|CgfBXNv^v CFG+ IF + EP*3 */

0x00, /**/

0x01, /* C^[tF[X 1*/

0x01, /* RtBO[V 1*/

0x00, /* index of config. string*/

0x80, /* attr.: self powered D6=d*/

300, /* ;max power (100 mA)*/

0x09, /* length of this desc.*/

0x04, /* INTERFACEdescriptor*/

0x00, /* interface number*/

0x00, /* alternate setting*/

0x03, /* # of (non 0) endpoints*/

0x00, /* interface class*/

0x00, /* interface subclass*/

0x00, /* interface protocol*/

0x03, /* index of intf. string*/

/*static const unsigned char endp_desc[] = {*/

/* pipe 0 */

7, /* length of this desc.*/

5, /* ENDPOINTdescriptor */

0x81, /* address (IN)*/

0x02, /* attributes (BULK)*/

0x40,0x00, /* max packet size (64)*/

255, /* interval (ms)*/

7, /* length of this desc.*/

5, /* ENDPOINTdescriptor*/

0x02, /* address (OUT)*/

0x02, /* attributes (BULK)*/

0x40,0x00, /* max packet size (64)*/

255, /* interval (ms)*/

7, /* length of this desc.*/

5, /* ENDPOINTdescriptor*/

0x83, /* address (IN)*/

0x02, /* attributes (BULK)*/

0x40,0x00, /* max packet size (64)*/

255, /* interval (ms)*/

};

static const char lang_data[] = {

4,3,9,4 /* LANGID(English)*/

};

static const char mfg_str[] = {

18,3,

'U',0,'S',0,'B ', 0,

' ',0,'T',0,'E', 0, 'S' ,0 ,' T' ,0 ,

};

static const char nbr_str[] = {

8,3,

'1',0,'.',0,'0 ', 0,

};

static const char int_str[] = {

34,3,

'U',0,'S',0,'B ', 0, ' ',0,

'T',0,'E',0,'S ', 0, 'T' ,0 ,

' ',0,'P',0,'R', 0, 'O' ,0 ,' G',0 ,' R' ,0, 'A ', 0, 'M', 0,

};

static void wait(int c)

{

int i,j;

for(j=0;j<c;j+ +)

{

for(i=0;i<0x68 2;i ++)

{

}

}

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- -*/

/* USB*/

void InitUSB()

{

init_usbbuff() ;

ResetUSB();

RegisterSet();

WakeupUSB();

}

static void RegisterSet()

{

STALLD= 0;

senddesc = 0;

DATA0_1= 0;

SETADDR= 0;

WriteUSB(USB_FAR,USB_AD_EN+0) ; /* AhX */

WriteUSB(USB_EPC0, USB_EP_EN); /* EP0 ����� */

WriteUSB(USB_NAKMSK,USB_NAK_O0) ; /* NAKMASK� */

WriteUSB(USB_TXMSK,USB_TXFI FO0+USB_TXFIF O1+USB_TXFI FO2+USB_TXFIF O3);

/* TX MASK� */

WriteUSB(USB_RXMSK,USB_RXFI FO0+USB_RXFIF O1+USB_RXFI FO2+USB_RXFIF O3);

/* RX MASK� */

WriteUSB(USB_ALTMSK,USB_SD3+USB_RESET_A); /* ALT MASK� */

WriteUSB(USB_MAMSK,USB_INTR_E+USB_RX_EV+USB_NAK+USB_TX_EV+USB_ALT) ;

/* MAIN MASK� */

FlushTXC(0);
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FlushRXC(1);

FlushTXC(1);

WriteUSB(USB_TXC1,0 );

WriteUSB(USB_RXC1,0 );

WriteUSB(USB_RXC0,USB_RX_EN); /* RX0 ��� � */

}

static void ResetUSB()

{

WriteUSB(USB_MCNTRL,USB_SRST+USB_VGE); /* USBZbg3.3V */

wait(100); /* 100msec */

WriteUSB(USB_MCNTRL,USB_I NT_L_P+USB_VGE);

/* active low push pull */

WriteUSB(USB_CCONF, USB_CLKDIV-1) ; /* 48MHz/4 = 12MHz*/

}

static void WakeupUSB()

{

WriteUSB(USB_NFSR,USB_OPR_ST); /* */

WriteUSB(USB_MCNTRL,USB_I NT_L_P+USB_NAT+USB_VGE);

/* USB
���

*/

}

/* USB|[gf[^\ */

/* [hAXe[^XWX^ */

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -- -- */

/* USB*/

#ifdef __GNUC__

void usb_int() __attribute__ ((interrupt_han dl er )) ;

#endif

void usb_int()

{

unsigned char nakevent,rxeve nt ,t xevent ,al te vent ;

char reg;

usbevent = ReadUSB(USB_MAEV);

if( usbevent & USB_NAK)

{

nakevent = ReadUSB(USB_NAKEV);

if( nakevent & USB_NAK_O0)

{

nako0();

}

if( nakevent & USB_NAK_O1)

{

nako1();

}

else if( nakevent & USB_NAK_I0)

{

naki0();

}

else if( nakevent & USB_NAK_I1)

{

naki1();

}

}

else if( usbevent & USB_RX_EV)

{

rxevent = ReadUSB(USB_RXEV);

if( rxevent & USB_RXFIFO0)

{

rx0();

}

else if( rxevent & USB_RXFIFO1)

{

rx1();

}

}

else if( usbevent & USB_TX_EV)

{

txevent = ReadUSB(USB_TXEV);

if( txevent & USB_TXFIFO0)

{

tx0();

}

else if( txevent & USB_TXFIFO1)

{

tx1();

}

}

else if( usbevent & USB_ALT)

{

altevent = ReadUSB(USB_ALTEV);

if( altevent & USB_RESET_A)

{

/* Zbg */

RegisterSet();

WakeupUSB();

}

else if( altevent & USB_SD3)

{

/* TXyh */

WriteUSB(USB_ALTMSK,USB_RESUME_A+USB_RESET_A);

/* ALTMSK� */

WriteUSB(USB_NFSR,USB_SUS_ST) ;

/* ������	�
�� */

}

else if( altevent & USB_RESUME_A)

{

/* W[ */

WriteUSB(USB_ALTMSK,USB_SD3+USB_RESET_A);

/* ALTMSK� */

WriteUSB(USB_NFSR,USB_OPR_ST) ;

/* ��� \*/

}

}

}

/*=======================================================

RXCxg

========================================================*/

/* RX0(system) */

/*

NGXgR[h

0 byte

D7 ... f[^ 0=zXg->foCX , 1=foCX->zXg

D6-D5 ... ^Cv

0:W , 1:NX , 2:x_ , 3:\

D4-D0 ... M

0:foCX , 1:C^[tFCX , 2:Gh|Cg , 3:

1 byte

NGXg

2 byte

value

2 byte

index

2 byte

length

*/

static void rx0()

{

unsigned char rxstat;

rxstat = ReadUSB(USB_RXS0);

if( rxstat & USB_SETUP_RX)

{

ReadUSBBurst(USB_RXD0,USB_RXS0,( char *) usbbuff ,8 );

FlushRXC(0);

FlushTXC(0);

ClearStallUSB( USB_EPC0) ;

if( (usbbuff[0] & 0x60) == 0 )

{

/* WNGXg*/
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switch( usbbuff[1] )

{

case USB_CLEAR_FEATURE :

clrfeature();

break;

case USB_GET_CONFIGURATION :

WriteUSB(USB_TXD0,c onfig no);

break;

case USB_GET_DESCRIPTOR :

getdescriptor() ;

break;

case USB_GET_STATUS:

getstatus();

break;

case USB_GET_INTERFACE :

WriteUSB(USB_TXD0,0 );

break;

case USB_SET_ADDRESS :

WriteUSB(USB_EPC0,USB_DEF) ;

SETADDR= usbbuff[2]|USB _AD_EN;

WriteUSB(USB_FAR,SETADDR);

break;

case USB_SET_CONFIGURATION :

setconfiguratio n( );

break;

case USB_SET_FEATURE :

setfeature();

break;

case USB_SET_INTERFACE :

if( usbbuff[2] != 0 )

SetStallUSB(USB_EPC0) ;

break;

default :

/* ` */

SetStallUSB(USB_EPC0) ;

break;

}

}

else if( (usbbuff[0] &0x60 ) == 0x20 )

{

/* NXNGXg*/

SetStallUSB(USB_EPC0) ;

}

else if( (usbbuff[0] &0x60 ) == 0x40 )

{

/* x_NGXg*/

SetStallUSB(USB_EPC0) ;

}

else

{

/* ` */

SetStallUSB(USB_EPC0) ;

}

DATA0_1|= 1;

/* SETUP��� LWDATA1M*/

TxTogle(0);

}

else

{

if( senddesc )

{

senddesc = 0;

}

FlushTXC(0);

WriteUSB(USB_RXC0,USB_RX_EN);

}

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- */

/* RX1 M */

static void rx1()

{

int cnt;

unsigned char rxstat;

rxstat = ReadUSB(USB_RXS1); /* RX1Xe[^X */

if( !(rxstat & (USB_SETUP_RX|USB_RX_ERR)) )

/* SETUP,ERRORpPbg*/

{

/* zXgf[^M */

cnt = ReadUSBBurst(USB_RXD1,USB_RXS1,( char *)r x1buff ,6 4) ;

/* FIFOf[^ */

write_inbuff(( char* )r x1buff ,c nt) ;

/* Oobt@*/

}

FlushRXC(1); /* obt@tbV */

WriteUSB(USB_RXC1, USB_RX_EN); /* M */

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- */

/* RX2 M(not use) */

static void rx2()

{

unsigned char rxstat;

rxstat = ReadUSB(USB_RXS2);

}

/*===========================================================

TXCxg

===========================================================*/

/* TX0 MI */

static void tx0()

{

unsigned char txstat;

txstat = ReadUSB(USB_TXS0);

if( (txstat & USB_ACK_STAT)&& (txstat & USB_TX_DONE))

{

/* ok */

FlushTXC(0);

if( senddesc )

{

send_desc();

TxTogle(0); /* TX0M*/

}

else

{

WriteUSB(USB_RXC0, USB_RX_EN); /* RX0M*/

}

}

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

/* TX1MI */

static void tx1()

{

unsigned char txstat;

txstat = ReadUSB(USB_TXS1);

if( (txstat & USB_ACK_STAT)&& (txstat & USB_TX_DONE))

{

/*

MIMf[^M

Mf[^AHOST0oCg

*/

}

else

{

/*

TCYsA

*/

}

}

/*=========================================================

NAKCxg

=========================================================*/

/*
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NAKCxgAG[M

NAK0ENABLEAO

*/

static void nako0()

{

}

static void nako1()

{

}

static void naki0()

{

}

static void naki1()

{

}

/*=========================================================

WNGXg

==========================================================*/

/* I@ */

static void clrfeature()

{

if( (usbbuff[0] & 3) == 2 )

{

/* Gh|Cgf[^ */

if((usbbuff[3]& 7) != 0 )

ClearStallUSB(e pctb l[ usbbuf f[3 ]&7] );

STALLD&= -1 ^ (1<<(usbbuff[3] &7)) ;

}

}

static void setfeature()

{

if( (usbbuff[0]&3) == 2 ) /* ENDPOINT*/

{

/* Gh|Cgf[^ */

if((usbbuff[3]& 7) != 0 )

SetStallUSB(epc tb l[ usbbuf f[ 3]&7] );

STALLD|= (1<<(usbbuff[3 ]&7) );

}

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

/* fBXNv^ */

static void getdescriptor()

{

DATA0_1&= 0xfe;

switch( usbbuff[3] )

{

case USB_DEVICE:

send_desc_sub(( void *) dev_desc, dev_desc[ 0] );

break;

case USB_CONFIGURATION :

{

send_desc_sub(( void *)cfg_desc,cfg _desc[ 2]) ;

break;

}

case USB_XSTRING:

{

switch( usbbuff[2] )

{

case 0 :

send_desc_sub(( void *)lang_data,la ng_data [0 ]) ;

break;

case 1 :

send_desc_sub(( void *)mfg_str,mfg_ st r[0 ]) ;

break;

case 2 :

send_desc_sub(( void *)nbr_str,nbr_ st r[0 ]) ;

break;

case 3 :

send_desc_sub(( void *)int_str,int_ st r[0 ]) ;

break;

}

break;

}

default :

{

}

}

}

static void send_desc_sub(voi d *ptr,int size)

{

desc_size = (usbbuff[7] << 8) + usbbuff[6];

if( desc_size > size ) desc_size = size;

/* Mvobt@f[^ */

desc_ptr = ptr;

senddesc = 1; /* fBXNv^MtO*/

send_desc();

}

static void send_desc()

{

int sz;

sz = 8;

if( desc_size == 0 ) return;

if( desc_size <= 8 ) sz = desc_size;

sz = WriteUSBBurst(USB_TXD0,USB_TXS0,d esc_pt r, sz) ;

desc_size -= sz;

desc_ptr += sz;

if( desc_size == 0 ) senddesc = 0;

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

/* Xe[^X */

static void getstatus()

{

int data,ep;

data = usbbuff[0]&3;

if( (data == 0) || (data == 1) ) /* DEVICE,INTERFACE */

{

WriteUSB(USB_TXD0,0 );

WriteUSB(USB_TXD0,0 );

}

else if( data== 2) /* Gh|Cg */

{

ep = usbbuff[3]&7;

/* epSTALLM*/

if( STALLD& (1<<ep) ) WriteUSB(USB_TXD0,1 );

else WriteUSB(USB_TXD0, 0) ;

}

else

{

WriteUSB(USB_TXD0,0 );

}

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- */

static void setconfiguratio n( )

{

configno = usbbuff[2];

if( configno == 0 )

{

WriteUSB(USB_EPC1,0 ); /* EPC1gps*/

WriteUSB(USB_EPC2,0 ); /* EPC2gps*/

WriteUSB(USB_EPC3,0 ); /* EPC3gps*/

WriteUSB(USB_EPC4,0 ); /* EPC4gps*/

WriteUSB(USB_EPC5,0 ); /* EPC5gps*/

WriteUSB(USB_EPC6,0 ); /* EPC6gps*/

}

else

{

STALLD= 0;

FlushTXC(1);

WriteUSB(USB_EPC1,USB_EP_EN+01);

/* EPC1����� 1 ��� � */

WriteUSB(USB_TXC1,USB_TX_EN|USB_TX_LAST) ;

/* TX1M*/
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FlushRXC(1);

WriteUSB(USB_EPC2,USB_EP_EN+02);

/* EPC2��� � 2 � ��� */

WriteUSB(USB_RXC1,USB_RX_EN); /* RX1M*/

/*

USB_TX_LASTAREADXg[ B

Af[^OREAD0byteB

hostNGXgsA

NGXgXg[B

*/

}

}

/*==========================================================

p[`

===========================================================*/

/* STALLZbgNA*/

static void SetStallUSB(int adr)

{

WriteUSB(adr,ReadUSB(adr) | 0x80);

}

static void ClearStallUSB(i nt adr)

{

WriteUSB(adr,ReadUSB(adr) &0x7f );

}

/* FIFOtbV */

static void FlushRXC(int no)

{

WriteUSB(rxcreg [n o] ,USB_FLUSH);

}

static void FlushTXC(int no)

{

int d;

d = ReadUSB(txcreg[no]) ;

d |= USB_FLUSH;

WriteUSB(txcreg [n o] ,d );

}

/* MItOZbg */

/* reg = USB_TXC0`6*/

static void TxTogle(int no)

{

unsigned char d;

d = USB_TX_EN;

if( DATA0_1& (1<<no) ) d |= USB_TX_TOGL;

else d &= ~USB_TX_TOGL;

d |= USB_TX_LAST;

WriteUSB(txcreg [n o] ,d );

DATA0_1̂ = (1<<no);

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- */

/* USBAhX*/

static unsigned char ReadUSB(int adr)

{

USB9602R= (unsigned char)adr;

return( USB9602D);

}

/* USBAhX*/

static void WriteUSB(int adr,int data)

{

USB9602R= (unsigned char)adr;

USB9602D= (unsigned char)data;

}

/* o[Xgg] */

static int ReadUSBBurst(int adr,int adr2,char *buff,int cnt)

{

int i;

int rcnt;

USB9602R= (unsigned char)adr;

for(rcnt=0,i=0 ;i <cnt; i+ +)

{

if( (ReadUSB(adr2) & 0xf) == 0 ) break;

USB9602R= (unsigned char)adr;

*buff = USB9602D;

buff++;

rcnt++;

}

return(rcnt);

}

static int WriteUSBBurst( in t adr,int adr2,char *buff,int cnt)

{

int i,scnt;

for(scnt=0,i=0 ;i <cnt; i+ +)

{

if( (ReadUSB(adr2) & 0x1f) == 0 ) break;

USB9602R= (unsigned char)adr;

USB9602D= *buff;

buff++;

scnt++;

}

return(scnt);

}

/*=========================================================

TvvO

=========================================================*/

/* TX1M[` */

/*

USBIMAA

TX1MIobt@(outbuf f) f[^ MB

AHOSTIREADsB

O^C~OEPC1FIFOobt @TCYB

*/

static int SendTX1()

{

int c,cnt,sz,i;

cnt = 0;

sz = read_outbuff((ch ar *) rx 2buf f, 64) ; /* FIFO64byte */

FlushTXC(1); /* Mobt@tbV*/

if( sz != 0 )

{

cnt = WriteUSBBurst(USB_TXD1, USB_TXS1, (c har*) rx 2buf f, sz);

/* o[Xg] */

}

TxTogle(1); /* MI */

return( cnt ); /* Mf[^ sz==cnt */

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -*/

/*

Mobt@

inbuffHOSTf[^o bt @

outbuffHOSTf[^ p

TvOobt@B

A256oCgmBobt@

CB

*/

#define USBBUFFLEN256 /* obt@TCY*/

static int inpos,inlen; /* obt@uATCY*/

static int outpos,outlen; /* oobt@uATCY*/

static char inbuff[USBBUFFLEN]; /* Oobt@*/

static char outbuff[USBBUFFLEN]; /* oOobt@*/

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -*/

/* obt@*/

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -*/

void init_usbbuff()

{
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inpos = inlen = 0;

outpos = outlen = 0;

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -- -- */

/* HOSTMobt@*/

/* char *p obt@|C^ */

/* int size TCY*/

/* l TCY*/

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -- -- -- */

int write_inbuff(ch ar *p,int size)

{

int i;

IRQ5_disable();

for(i=0;i<size; i+ +)

{

if( inlen >= USBBUFFLEN) break;

inbuff[inpos] = *p;

inpos = (inpos + 1)%USBBUFFLEN;

inlen++;

p++;

}

IRQ5_enable();

return(i);

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

/* Mobt@*/

/* char *p obt@|C^ */

/* int size TCY*/

/* l TCY */

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

int write_buff(char *p,int size)

{

int i;

//INTC.IER &= (-1^0x20); /* IRQ5 Disable */

IRQ5_disable();

for(i=0;i<size; i+ +)

{

if( outlen >= USBBUFFLEN) break;

outbuff[outpos %USBBUFFLEN] = *p;

outpos = (outpos + 1)%USBBUFFLEN;

outlen++;

p++;

}

//INTC.IER |= 0x20; /* IRQ5 Enable */

IRQ5_enable();

return(i);

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

/* Mobt@*/

/* char *p obt@|C^ */

/* int size obt@TCY*/

/* l TCY*/

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- --- -* /

int read_outbuff(ch ar *p,int size)

{

int i;

IRQ5_disable();

for(i=0;outlen> 0; i+ +)

{

if( i >= size ) break;

p[i] = outbuff[ (USBBUFFLEN+outp os-ou tl en)%USBBUFFLEN ];

outlen--;

}

IRQ5_enable();

return(i);

}

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- -*/

/* Mobt@*/

/* char *p obt@|C^ */

/* int size obt@TCY*/

/* l TCY */

/*------------- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -- -- -- -- -*/

int read_buff(char *p,int size)

{

int i;

//INTC.IER &= (-1^0x20); /* IRQ5 Disable */

IRQ5_disable() ;

for(i=0;inlen> 0; i+ +)

{

if( i >= size ) break;

p[i] = inbuff[ (USBBUFFLEN+inpos-i nl en)%USBBUFFLEN ];

inlen--;

}

//INTC.IER |= 0x20; /* IRQ5 Enable */

IRQ5_enable();

return(i);

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -* /

/* Mobt@TCY*/

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -* /

int get_inbufflen( )

{

return( inlen%USBBUFFLEN );

}

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -* /

/* Mobt@TCY*/

/*------------ -- -- -- --- -- -- -- -- -- -- --- -- -- -- -- -- --- -- -- -* /

int get_outbufflen ()

{

return( outlen%USBBUFFLEN );

}

void IRQ5_disable()

{

INTC.IER.BIT.I RQ5E = 0;/* IRQ5 Disable */

}

void IRQ5_enable()

{

INTC.IER.BIT.I RQ5E = 1;/* IRQ5 Enable */

}
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