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�� VLBI pY>Fe�B�~`�{.�(
(%h`(l�lm�e2�lm 200030);4� 
(q& VLBI [1] bK�)#t( (S3 !RC�qH) �9���t"u5<�)#f "*� (Field System) k4[f }NQ3t(�f3� S3 !RC�qH!s SX :���$A5=L��A6�L��1"!L�wzf [_yN�!RC�C���t"k[$�^��f3�b��yb\���K+t(59T}N��p!uRXV<T4�K�p!W.[#�T�uRX[#�7~�JK�4^ S3 !RC�qHD��t�D+�u�f KQ3t(�.���I�'KfQN��:�n | ^�>bKt(^���wS�zApK��� (VLBI) �S3 !RC�qH�f f3D#i�s�P228.6 �� %)R���A

1 �L��3NQgg	5m!�
,}e��p0=b165WiN 40 #�o�=bWkM�oWkM6M[ggB�� VLBI U#�>f[	5m!�
<j�F��g(=b1�5W�iN 50 #�WkM��FBX�jlxi�,H� 25#WkM�JWggBX� VLBI U�QW VLBI Jf� Q9�`j�p%�� 40#WkMBSe����("pG�� S3 QB�("pG (Ij
Æ��>y) �VZ=pG�QMS���e�e2�?3�H�J`j�9X�.C�*s!�-4P�t4;s'e�e2 (FS !)��4;e�e2) �Æhj�Z,d�H9X�e�e2�Cj'���P2s'�
A��hG>�e{�6QW��S3�Jo �Z"?zt>I��WQ�*��Z"��wH("pG�B��e��p%aJ��("s'�.C9S FS 4;�te��-9XCtsj�
1) aC�Sg&4;� drudg Z"�'Z >H�4�aJD9b2��3B�|W4;� snap b2x proc b2� p�4Q?.0�4!�jZe�b2x snap b2��7��� �k���2006-06-05 � .t���2006-11-14v�*Æ�6oR℄ -1-0-1 �/ (0384001002)



� 4 F T�7�q& VLBI bK�)#f f3�t" 385�aKxZ �0m_P�b�v07�ds�a3��q+:E�4�WS��
2) t4;�0	txA4S3o BS���4�?Y�.Ct>�Z"�?EdwO�.,�sk�
3) H("pGq5�e�0	��d�dE ��4;�C�aC/�*dpG�

2 S3 "SD�rI�+gF"
S3  QB�pGV 7 xA4JW (L 1 .
) � SX <$9���#� (IF) �vj{A4� MARK V P:%�A4�0`x|℄�Æs'�M� QB�B�?�e�!)��1�&℄�0! K�G#�e�!)��[ FS 4;��BS Debian Linux HMpG�VZp%���s'�8���*��Z"W[ FS e2 [2] �-;�.C�("pG-9P2s'�&V*��Z"*e�:B�|W log b2� MARK V P:%�A4?�*��Z"e��.C*b�BnG/P2s'�*eE �

M 1 S3 !RC�qH�FM
2.1 �C� (IF) -r℄	Vh=A4-9V#�4<K (IFD) �#����5�K (BBC) A2JW�

S/X <$�o�i�vIj9��2[��'M (X x S <$) 500∼1 000 MHz #��v�'d QB�pG�#�4<K�Ij>Hae 20 dB $0K�Gz3xK}� >�#��v)4[ 6 ��d�G# 1 �9���$�jM[*�J�S� 1 �9�2A�>HC0�-<K� A/D 2�K�SZFS�-J�G[zCjE�9N2'VJ BBC �.C�#�4<K�a*eE  r�$0� (0 dB  20 dB) ℄FS�� �
BBC A24[ BBCI x BBCII �H|F�A4� HA4 nX 4 H BBC � H BBC9� IF 4<K�d� 1 � IF �v�CjGz3x}'�~/z
�K (SSB) �*��vV2A>H 500∼1 000 MHz zWK (K	�<[ 10 kHz) :V���H�vI SSB 
�}��dj/z���v�Cjzla2��<K��� 1,2,4,  8 MHz zl����v�}Izl{



� 386 �������>��&�D�~������� 25 W�H>UK�C 3 dB �<�CX?Fzl�FS��C�C|�sI{HB�e�K (AGC) �aC"_�d�v�C�f���.C� BBC �a*eE  r*���� IF �vi�zl� AGC *	� AGC {H����-�;&� BBC e�93�FS�� �
2.2 ��+��HdWy5M�?t VLBI aJ�B�B�aJ��$M-�` �~ 
M� Q�C1t Qj{�C�xM0`�>Æ�0-9VM-�` x~ mCK� A/D 5��Xj{K
JW�B��M-�` x~  Qq RS232 9i'd("e�!)��.C�M�?�a*eE  rM-�` x~ �
2.3 ��=E8�3z��=s'�6 VLBI �#et4iZs�1s'�S3�#Z>1s'j�q+�pGO/>�f=s''VjB4%�1�&��0! K�HS3P��Xvy8eZ^�niC*�bK (MK3 #V�[ TTY 4<K) 
��0! K9�q�$~ (0`x|℄�Æs') t� A (I�) x B (B�) �v��! K! �d LED �$�x BCD ��* Q�$� Q'��0v
K (LED) � BCD� Q'� Q-rK-r�C1 FS !)�*e�w0` Q�Gv
43�[ 0.1 µm �vy8eZ^SZe�Q"9��2d�4vy�aC*� (_PZ^) e��<aV FS !)�B�e��4vy�2d�niC*�bK (TTY) SZ!)� (>H RS232 i) ℄*1
(niC*�) s'�,�}C*e��Ej.��'Z1�&℄�0! KA4�FS !)�a*e�E  r�w0` Q℄vy�4�Cja*eE ;[℄P2s'�9C*.��t�&PM#�FS !)��9B�NQ�9E !),9E �pG` �|℄�Æ�pG` �!)�9B�JH BBC t?FA2 (�4vy2d��4vy�X2d�$0Kx��X$0) t�FS�� �|℄�Æ�9B� log b2#JHFS�� �U;!)W	6t 3.2 =Md�
2.4 S/X Tf��w

S/X <$9��9�=y�d"��v�F;�47 1 .
�S 1 S/X Ug��xI �R�w {m /MHz |I /dB x{a! /K 	=,u /dB

X =% 8 200∼8 600 65∼70 ≤ 15 ≤ −15

S =% 2 150∼2 450 65∼70 ≤10 ≤ −15��e/t�PM` � −10◦C∼ 40◦Co�zPD��?z#��� 1.5 zljsZ −30 dB#��d� 600∼1 000 MHz(X <$)

(V VLBI) 550∼850 MHz(S <$) N-50KF �9Ko��d� 2 150∼2 450MHz(S <$)

(V m) N-50KF �9K 7 600(X <$)/ 1 600 MHz(S <$)*���� 7 600(X <$)/1 600 MHz(S <$)



� 4 F T�7�q& VLBI bK�)#f f3�t" 387�*�|℄vy� < −90 dBc/Hz@10kHz*�r<�C� < −65 dBcE℄���d� 100 MHz � 0 dBm+/ − 3 dBm N-50KF �9K#��d{He�/Z� 25 dB �4 0, 5, 10, 25 dB &��y�|℄#��d{He�0	���Ze2dvy�pG` � 2%∼50%2d0	��eZe!)�9i� RS-232  RS-422, 9 600 <8�C*ÆJ�B�Gm'E �J����-��*�-|�-��`` ��O�d �FS�-Ji�#��*�� N-50KF �9K�d-v� BJ22FDP22(S <$) � BJ84FDP84(X <$)

3 �u#6m_l}�\ [4,6]*s!-9QW FS ("�d� SNAP (ÆV*��Z"t���C1℄ S3  QB�("pG�P2Os�<z�S�-9s!9Xt�
1) 3B���4;� SNAP (Æb2xjZe�b2�
2) 3���P�d� SNAP (ÆxjZ'(Æ�
3) 36J*NN�d�(Æx��?iv
tD+j:C4;F	%d log b2�
4) YxA4(Æ���M=t 1∼2 s 2QW�e���aJD9� FS �&GH kQMt 1 s C2��d� 1) SNAP (Æb2�jZe�b2� 2) �P�d� SNAP (ÆxjZ'(Æ��d� 1) 6J*NN�d�(Æx��?iC4;F	%d log b2� 2) 6J*NN�d�(Æx��?iv
tD+j�

3.1 �uP�zj�NQ�X4l�:d
S*��Z"�0	t�wp% VLBI ("pG�e��CAXÆZ FS e2�4;�e���7�H("pG�e�P-9�t
*��Z"~�+?�Jg VLBI ("pG�e�-9V FS e2t^}�*��Z"BS4�?Y�tCd*��-Z"}�5dJH?o C��JH?Z"Y�SXF�C*Z" bbccn ℄P2C*�q+QWJB�S3�F��J?o �,<rtC*9X��S FS e2�RxS3�B�G*���X�2rk (share memory) �6X�2�r3�#�?o �,aCjt stcom.h #�G��X�2��wC*9X�P�[1�Js'�SC*9i>i�uBS�v�)Cx��'Z S3  QB�pG� >P2A4�X'M� SNAP (Æte��*��Z"j{�ZL 2 .
�*��Z"�J?o 48QW SNAP (Æ�4l�℄P2�C*�t�e�P2�-��P��X> SNAP (Æ?��9e�P2��0"���Y>p��pGE (pG` ) �	'� SNAP (Æ�*��Z"<X|M�?o tj{�CjB���P2E ��?o aC!)d�9�pGE �
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M 2 �+�[#k|nM
3.2 �[/
[*��-Z"[ stqkr �0Cj�S?o QWU;S3�J-9?o 'V�S37 2.
�?o Cj�S4!�C*Z" bbccn ℄P2s'C*�Z"�,��S^pL 3.
�S 2 �'"9� (lZ��G\0�m6\0b) SsJd(6�; U 5

bbc v� bbc LG#
bbc all Vg bbc $L�w
bbc dec 7nv�	 bbc LG#9;{6=
bbc dis �Z;7n bbc .	LG#
bbc num �� ;GU��#	 bbc $w
cable �Z~^�=�x2a#T
calonoff v�x{h!8�
caltemp �Zx{j�6a!
caltempx �Z X =%	x{j�6a!
caltemps �Z S =%	x{j�6a!
check com 7n check )��℄�.P)�
chekr .P bbc ` ifd LG#
dist v�;�Z ifd 	LG#
bbccn MAT E,℄$
stqkr ,Æ�/℄$
tpi �Z cal=off �	GU��#
tpical �Z cal=on �	GU��#
tpzero �Z%1v�Ly�	 bbc GU��#
tsys $+LIsJa!�
wx �ZO�A#T
rcv SYg4�8J�`�ZE�:4�
power "5�j\`h!
sdb S =%	%B�e|Ih!
xdb X =%	%B�e|Ih!



� 4 F T�7�q& VLBI bK�)#f f3�t" 389�7 2 #�X�S bbccn C*Z"℄P2C*�>?o �XdwtL 3 #�JH BBC�pG` V	 (1) !)�
tsys = (tpi − tpzero) × (caltemp/(tpical − tpi)) (1)!)pG` �U;HMjZL 4 .
�?o tpi � tpical � tpzero48�Yvy^-�vywZ��X$0��J BBCFS�� �vyi�4` (caltemp) VHMf�4Qs��?o bbc num ;&�9!)pG` � BBC "v�K}�6JE |d	 (1) C�!)���pG` �

3.3 �P= share memory [3]

share memory � FS e2[01Z"f�SX�2r [5] QWo ,C*+b�G�X�2rk� FS e2�4; share memory �?a>2��tKb2 fscom.h #BI�G
℄��X�2��4�:� Qy��Cj FS e2BX�Z"�?o aC�S�X�2�|�C*� FS e2<�_	'*��� share memory �Z"faCB�GX�2���9�d stcom.h b2#�a��7�*���?o <aC�SX�2�C*�*��X�2�-9SZriC*Z"QW℄P2C*.��J*E ℄4��|�X^��o ,m��o�E �(ÆD:n�$0��FS��xJ<$��4` 
�
4 ��5L�SCjs!0-/��p%�("e�e2I�J��3ZÆ\�e�℄*�("
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�3Q[��g& VLBI 4;�aJ�0	e�H("pGq5�fO�%� Q�P:�C�*J�s'X\�#K}�9HMf�bP�aJE,.XHMQ[B���q+7�
ds�a3��:EaJ�WS��toÆhj�*e2Æ	MS�Z 20056 12 mt)� 31�_��� VLBI�J�4�thp�4#�*e2�3ZNQ4;�aJD9b2e�("pG��H VLBI'("pG�J�9X�[
QW5mPZ 5 � 6 m8� SMART-1 x�EzJf�4`j�VLBI 4pGJ�
-OJ�'%Fxp%aJ�C�J��:T�t 2006 6J�
*>p 4 1�;��_�aJ�4� 5 m 18 b� 4 1��|^�4(Z��WS�%F�xp%�U'
 VLBI `j3�� 2006 6 5 m 29 b —6 m 2 bp%�xjl�%F�i�,HaJ�>Ih��QW

SMART-1 �x�EzJf�4`j�p%�("e�e2t��4#�q�Wo7%GJ��4�t�
`je��9X�
5 �
���*bt4l
("pG (S3  QB�pG) �JA4JW�Æhj�	' VLBI p%����P2>y�Cj4ls!9X��Ws!?9��dZ"�Z�K(QW("e�e2�s!�>p� VLBI �4���?i7%=e23Z�s�q��t�'("pG�Æ\e�9X�A�, �'�C�%3x/Of℄Yb^/Of'QW*b.M\��1x�_�X�$(�
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Software Design for Kunming VLBI Station Terminal Control System

WANG Tao

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

Abstract: A new software design for Kunming VLBI station terminal control system is discussed

in this paper. The software can operate on the standard computer (Field System Computer) to

control the terminal device (S3 Data Acquisition System) without considering its particularity.
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S3 Data Acquisition System includes Receiver, Intermediate Frequency Distributor, Base Band

Converter, Cable Delay Counter, Calibration Signal Switch and Weather Data Auto-acquisition

device. Each device is controlled by corresponding sub-function in order to meet the demand of

readability and maintainability. The sub-functions can be called by main function. The software

can communicate with the S3 Data Acquisition System efficiently and control the terminal device

effectively after being installed and tested. Recent observation experiments have validated that

the software satisfied the real-time requirement.

Key words: astronomical facilities and technique; Very Long Baseline Interferometry(VLBI);

S3 Data Acquisition System; control software
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