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' PCI ,
�"�	�(��-���2/0.13
(dSF|/�WX!=�ÆWX 200030))&���5� PCI 9054 (	R PLX H�Kw�M&) �6�M&w PCI (Peripheral

Component Interconnect) ��wQ��℄��jQ�T�|wl;h�';���1u�g_��6I)hf';g_�6';Kh��96 20 ms (u 40�50 ms �Hy) w�g_�Y__�T�|Xs{Z��g_%V PCI �M INTA# �O�Æx�:?�k49'w�g_�6:��RtW��__f��s ACU (Antenna Control Unit) x�jQZ��;2.4w';�|�.KaVR* 3 =*L����℄��?�Rt℄���q|���wj��o3lHw℄�# |�x�� � ���;NE℄#)�}� PCI ��';�?�Rt� PCI 9054 ��g_+����P111.44 ��� !$����A
1 ������2Q�Y��:1-3 (�S) v&:?{"n<8U&��5+/vr9-Qb��B}~"n�B)'e�5g�fG��'Tj�S?{�9I�v?{"nb�J`UQv8y�8l�99_lJ`b�N8G+�v?{DI�qG��$�P�b�"nJby�8�rXTj�S?{zYv��vb�"n�5�Ab^� OU�igl��!'}~"n��2�f^v�N"nv&V��aL�5LtG ISA (Industry Standard Architecture)b�S�N5l��SvJ`(�[�|'Windows98 �$vn9 DOS s�K������B"n%>����$>�QsvU��e�ÆjnH(4jv4Ol��v�w�|v8��>��SJ`(��)5o�d�om�Y��:1-3MDo�	:�0*j		g�v?{	9�-g�&:Bz7e�f^�5n O	90��$N��8�f[�6�M	d�Sv9_��M�Svg��80�� �Æ���2005-04-29 � %����2005-09-28



� 2 , /)9z�� PCI �jQZ�2.4�|w# 161���	90�05�Cy`�w_vV���y�
�9 O0�v2�K�?�� 20 ms (t
40�50 ms �Gx) vy�8b�J`�S?{�

PCI ( Peripheral Component Interconnect) }Sr�UC}SvU`�>��2n�$	h}SG�e>&VBm�v�9�"'&av!q� PCI 9tMbB$lu�9��vW>r�f'3^^1v���9b�8X CPU �{� CPU g�G�&�� PCI W>?�?�v�0rA�	O PCI �?�b�-b�"n�iP�S?{J`vg�&:���5�S?{J`H(v9_lw0��qGl� PCI �Ln$-��"vCy�eM��?n�.P A/D ?�D��{-<a�5j�8vzND���' PCI �?(+$�?U(5A�3R^��K[(XMab��XiPY�1-3v&:?{�
2 ���^	?�?� PCI 9054 (�Q PLX G�bJv�Lb%) �5 PCI �Lb%��4�' PCI}S`&�}SR��I�[�� PCI 9054 &�}S*jA�6G�n� PCI 9054 9 PCI�z�	%�
&��}Svgs�e��kn���Lv\��q-�?�� Xinlinx G�v CPLD9572 b%iP�z`gs�" 1 MHz .K)'Jb�f[� (20 � 40 � 50 ms Jx) v>2g��8�G��"'9 Windows2000 K�SQv	gg�Eh5 10 ms����0A�H(&av'igl��So�gw_V����f9DI��l���?Vvg�0��hs����9��FKA�'p�9.KB�'zx� 1 MHzv"�K�-<�f^�0v��b�0�Ghs 1 µm ���v}�R*M* 1 �o� + 1 ���w~�S+

+ 2 CPLD 9572 E�S+



� 162 ���������;�z�+�?������� 24 <�℄' CPLD 9572 v�<�zG� VHDL (Very High Speed Integrated Circuit Hardware

Description Language) �~ [1] �-D�4~M* 2 �o�-b�Mi�Ol�r�O:℄`zv7e��W*jMi���5ge(�vGDl�7e�f^`IB&:�f^*j�z	t
A��9�$0t�f^MbiPIB&:�q-<��Wf9g�ge�b1�O&:Jb 20 ms (40 � 50 ms Gx) v[�f^��f^Wo�O� 200 ms T�2�0t�f^vf9�,=�&:�f^8f9��wJb 1 s ` 20 ms f^�	b�UQ^^{&�gs�b
�OiP PC wv��igb����4�b% PCL 9054 v&��}S*jA��
3 ��Su^	�2A� WDM (Windows Driver Module) >�QsvN�B9l�$�K�h�3Pv
DDK (Device Driver Kit) �Numega G�v DriverWorks� JungoG�vWinDriver �ekGr� DDK �n	℄+p�A���(�P��5���$Yr.P}�QsR��2R��$v&v�H����,O^yD��[�	Æ<)m�6G�l��"'��&avB�(�n	�o�(A�H(�℄vF8rQ��6\z!M���?�nr?�n DDK ��v#J8F�S��~F���� SoftIce �u�(�".�

PCI }SPV��x,��z�#_��PV�H���9 PCI \"HN PCI HBtV�e� PCI }S#_wJz�>8 PCI \"v�<iP#_� PCI }SPV�f�^� I/O�L�^�b�w`` DMA (Direct Memory Access) D��"'I℄����� PCI \"v
WDM >�Qsv\�(�16�

+ 3 PCI ~Tw*G?�Rt$K

9 WDM b�?�?�n)Fv>�Qs�H#J�}S>�Qst[>�Qs9�~FS�(\"iH�\"D�>�Qs9VF$U(|F>�Qsj��iP\"vD��[U{>�Qst\"U{>�Qs9b�F��'�8vU{too�9�#JM* 3 �o [2] �i�A�b� PCI \"v WDM >�Qs	�[�A�	:\"D�>�Qs�G�\"D�>�QsS�( PCI }S>�QsiH�*j��A���iP PCI \"vD��
PCI }S>�Qs"A�H(iP [3] �U{>�Qs	�9�y:TKo�-^�I`?�[�~ PCI \"D�>�Qsv\��

PCI\">�Qs9R�V(-�[hv\">�Qsv&U&���VXmk�b�\"�a7`S\\"��H��^^�)�eQ^^��,O^�WMI (Windows Management

Instrumentation) y<) [4] �R'$-�9[�~&\�b PCI \"v�3R^�l�"�K�"JP�
(1) su\"x,



� 2 , /)9z�� PCI �jQZ�2.4�|w# 163�
PCI \"v��x," PCI #_wJ��)#� PCI \"iP PCI #_�f1�5�Yo�)#v��x,�" PCI #_wJ)#x,�>�Qso�BuI℄x,�>�A������ PCI \"v��x,)#(O^r>�Qsbi�v<)���x,l��V�Y�fI�� I/O I��b� [2] �9 WDM �Hb� PCI }S>�QsiPn� PCI\"x,v�7�\">�Qs$UY PCI }S>�Qs`�\"#_ IRP MJ PNP (	hZG;<�) [5] �1}S>�Qs^^e�\">�Qsus PCI \"vx,fG�H(v

PNP (�H��) O^19Bu\"x,e�z�Y>�Qs�Y IRP MN START DEVICE

(	hZG;<�)[5] v IRP (I/O ;<�) �92 IRP Ab�Yn\"vx,fG��:PV
PNP D�v>�Qs���iP IRP MN START DEVICE ^^�2^^�M�=|F>�Qs^^�Ge8>8 IRP A��L*jx,)# [4] ���U�Z�*jx,)#g		o�$gD!p^^�MT8.b�<�f�,Y�,=9-�eQbr�bgD�lH('U�&g�9,YH(2�		�s&�)#vx,�

(2) �f^^
Windows B�9 g�nK��(i�nv=39' CPU �V"n8&�G�iPp��f� Windows H(�-�f)5)�`')��f�)��f	��'��Qs�H(�F)�`)��l�h��Qsl�v�fG�9QsINg"H(�-eB^�f�#s�!b��!eB^�fx,�qQsid4jg�8"H(�-�#sB^�f�I��H(G�us(B^�fju�v�fm�3rA�v��Qs V4j��')��f5H(Nn�f�8G�eB^�f�#s�!V�9 WDM >�Qsb��'��v�f�Y	�o��')��f��5	℄4j9 DISPATCH LEVEL tA5b��veQ-Zl�)��f�DISPATCH LEVEIr	h\"vb�!M�3�>�QsIl� 3 hb�!M�3�e|s5
d5 PASSIVE LEVEL � DISPATCH LEVEL ` DIRQL[2] �
PCI \"v>�Qssuv\"�fr	��YB^�f��A�S�l��o��-�YPH(G�%>v')��f�Z� MmMapIoSpace G.P2D��
(3) b�^^
PCI }Sv�:BIX	:b� INTA# ��9b�^^g*qf)[e�R^^8q�6rr^H('U�>�QswM�9 IRP MN START DEVICE bsub�x,�Ge�-j�sb�^^Z�b�l-q$b�;<g��*Nb�/CeQ�j�b�vZ�5

IoConnectInterrupt �9b�/CeQb�>8��fGwM"�2b�r,r2\"�Yv`;�H(9�vsb�e��s��<:mCn2b�x,v>�Qsvb�^^eQ�MT$!p TRUE veQ�6m22b��^^�8�8��-�eQ�MTb��$^^=!p FALSE �w��-�eQ�MT�g!pgD�=H(%H|�<P'U�9b�/CeQb�U�v^^�\�"P���5b�eQ4jv�35�q$b�;<g�8p��QsvTj%i���69��b���Kv�$Qsv4j>%i��
WDM �Fn DPC (Deferred Procedure Call)eQ�2eQr9b�eQb℄gp8o�f�^^vJC�g^^�(M�>�Qs�x��Qs^ PCI\"�8�q�^.e���Jbvb�0\Tj.)�o�#�2 IRP �Ig6G��#� IRP I:℄gvJC�= DPC.P�
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(4) DoorBell �f1b�D�viP
DoorBell �f1�
p�f1��r PCI 9054b%�<v	h�f1�9b�/CeQb�M�Bb�s��f1�8"� PCI 9054vb�3r9r,_9�MT_9 (�"&��}S^n DoorBell �f1�IG$UV~v CPLD 9572 iP) �6� DoorBell �f1�"�r8r`&��}S^NvU&�MTU&�69\"W>#Jb f2U (MT8&���r PCI 9054v-�b�) �Ge��2 DoorBell �f1^NU&vU�DoorBell�f1"'%&��}S` PCI �}SU&vU^nkd (��dr">�Qs$U PCI }S^v) �6z�1 “0”(Ir DoorBell �f1vv&�L) �Ge� KeInsertQueueDpc Z����	Æv DPC eQ� DPC eQ�p�$Q��Qs�bb���'>�Qsb-�vJ!>��I`68		>An�

4 ��r}��Su9�p PCI �?g�G�� Windows2000 (t Windows XP) zlv���pYrÆ7>�Qs�9�?HVeH(r�k$d��f95�<�F>�Qs�[��V~>�Qsvw56�A�H(��GiP�p�� Visual C++ �f��Qs�9Xmk �6�f(
PCI �?vj� [6] �A\�#SQtZGZ����v>�Qs�Xvb�f^�592SQtZGZ�b�dvg�U�I��J`Qsvg�H(6"-<��X=	�* 4 r

+ 4 �Z�2.4KaS+



� 2 , /)9z�� PCI �jQZ�2.4�|w# 165�Y�1-3vJ`R* (�KpSb5 PCI ?D�R*� 20 ms b�S(%,R*Uj2o� 20 ms %,R*b�$Qs�Tj	d) �2J`vl�D�MK�
(1) � 20 ms �<hg� (I 20 ms "2�~v��Jb) �
(2) $U0��x FS (Fields System �Q�V$�v�:MDP�) �w (q	�J`�v�w) vJ`�t�B&��wVv<hPt:��5�8&vHU^^�
(3) � 20 ms�BY�1-3q2s����5(^~U (I:U��'q2g�) U(�GeFsY�1-3voY�"9�0��8�ÆWYmNy���
(4) 	"�(�OQs$f��q2Y�1-3v<h��$U0�	s-Qvq	��O�w�q	"�( GPS $f (* 4 b�$=Y) � GPS G��F0mg��
(5) �M:&*j$s7g���Sv"9`0�*jn�h$J�F �Sv�D4j�q2J`Qsv&M* 5 �o�

+ 5 �Z�2.4KaRt'Æ�2�9VW`�v�/k�C�l�V~Qs{��XMD�5��7e��&:f^�SMvJ`&lMDvz�kQ�jj�5�(+X DOS ` Windows98 KvJ`QsU(�dvJ`QsG��rB-0i�C-;*��UnZQsb�!nv"�&jo7d�3UnJ`l�{-SMl�
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The Application of PCI Interrupt in the Control of Radio Telescope

WANG Jin-qing, FAN Qing-yuan

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: This paper describes hardware and software designs for a PCI board based on

PCI bridge chip PCI 9054. The board is used to generate two clocks interrupt to realize the

synchronous tracking of the radio telescope. The standard second signal generates the 20 ms (40

ms or 50 ms) clock interval interrupt which is used to send the tracking commands. The two

clock interrupts input to the computer via PCI interrupt interface INTA# can be distinguished

from the different interrupt codes in driver programme. The application programme will send

commands to the antenna interface to implement the tracking of the radio telescope after it

responses the interrupts. The control process will be described through three aspects. First is

the hardware design. Second is the driver programme design, and the third is the application

programme design. The first and second aspects are described in details.

Key words: astronomical facilities and technique; PCI interrupt; synchronize; driver pro-

gramme; PCI 9054 chip; second signal


