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1(¥I�Æ�þ°A^ÔnïÄ¤ þ° 201800)

2 (¤Ñ�Æ>íI?k�úi ¤Ñ 610503)

Á� TI�êiz>��ìæ^k?�DSPÚFPGA����Ø%, æ^
p°Ý�ADC��

êâæ8ü�, ¿�ò�[þÚêiþ?1k���l, �O
��k?�PID���{. ��ìd

DSPÚADCü¬��k|¤, i\>, Ú>kÅ/K¤�N. ��ìÏL1n��§ IOC?1

¢�ÏÕ, ÏL�/PCÅG1��(¹N!>£´ëê, äkp½5ÚpE5�`:. î8

��T��ì��?�a¬PSI��k�O��¬, Ì�A^3SSRF�·��¥�õÇm'>þ

(100ppm±e), ���IþU÷v¦^�¦. �?���ì�', T��ìk�p�5d'.

'�c SSRF I� êiz>��ì

1 Úó

�DÚ��[>��ì�', êiz>��

ìäk�r�|Z6Uå!�p�½5ÚE5.

ã 1 ADCk

ã 2 DSPk

ã 3 >Å�

�Xy�>fEâ�×�uÐ, ÓÚË�1�

p°Ý�^c6>æ^êiz>��ì��D

Ú��[>��ì®´�³¤ª.
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2005c8�å�¤Ñ�Æ>ík�I?úi?1é

Ümu, 2006c4��¤
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°Ý�0.1%. äk8´êiþÑ\Ú8´êiþÑ

Ñ. 4´PWMÑÑ, ªÇ�N: 10K, 16K, 20K, 33K,

50KÚ100K. ��/O�Å�ÏÕæ^RS232��

ª, ÅAÇ�115200, ^uNÁÚëê��. � IOC�

ÏÕæ^5M1në�, æ^RS232��ª, ÅAÇ�

115200. �nµã�ã5.

ã 5 �nµã

3 ^M��O

3.1 ���¡

dTIúi�DSP�¡TMS320F2812¢y. T�

¡äk32 �CPU, 128K FlashROM, 18KRAM, 16

´PWM, 16´12 ADC, 1�SPI�, 2�SCI�. ¿

�äk	Ü*Ðo�!Ìª�150MHz.

DSPÌ�^5�¤G�i�!���{ÚÏÕ

�.

3.2 p°Ý�>6æ�ADC

dOPA2277?1�©°Ä, dAD7678?118 

A/D=�!dSI844?1êâ�l, °�ÄOæ^

ADR435 (§¤3ppm/℃, �Ï½Ý40ppm). p°

Ý�ADC�éÄ&ÒÚPWM&ÒÓÚ±~�Z6.

ADCæ^SPIG1ÏÕ�ÚFPGA?1ÏÕ, �¨ª

Ç�10MHz.

3.3 Ñ\>Øæ�ADC

d TL082 ? 1 � © ° Ä, d AD7678 ? 1 18  

A/D=�!dSI844?1êâ�lÚDÑ, °�Ä

Oæ^ADR435.

3.4 ÑÑ>Øæ�ADC

dTL082?1�©°Ä, dTLV2543?112 

A/D=�!dSI844?1êâ�lÚDÑ, ÄOæ

^TL431.

3.5 êiÑ\ÑÑ

8 êiÑ\d1ÍPC817?1�l.

8 êiÑÑ&Òd1ÍPC865?1�l.

3.6 �/ÏÕ

dDSP�SCIA�ÚO�ÅÏÕ, æ^RS232�

IO, ÅAÇ�115200.

3.7 �§ÏÕ

dDSP�SCIB�Ú IOCÏÕ, æ^RS232�I

O, ÅAÇ�115200. d2�5M�1n?1�l.

3.8 ^�6§

���k�ó�L§���: >ÑÑ>6²

DCCTæ��, x\18Bit ADC=�¤êi&Ò, (

JFPGA?n�xDSP. DSPæ^PIDN!�{, �

�PWM�ÑÑ, ²°Ä IGBT¦�ÑÑ>6½3

�½�.

��ì�UÖ�>�æG�é>?1��.

��/O�ÅÚ IOC?1¢�ÏÕ, �¤·-?n�.

4 ÿÁ(J[1]

ÿÁ�m: 2006c11�

ÿÁ��: 6 ��êiL, 100M�«Åì, §�

��, p°ÝDCCT

ÿÁ�¸: ~§!§Ý��¿

ÿÁ²�: �x5A25V�>

ÿÁO�: >ý930©¨�?1�¡ÿÁ.

4.1 >6©EÇ

>6©EÇ½Â: >6��©ECz��/�½

�. ÿÁ^�Ú(JXe:

5A25V >  õ Ç �70%, 8   � õ ´ Ñ u X

Ú z 1 ¦ æ � � � :, > 6 C z � F �(ü   A):

3.5001-3.5002-3.50025-3.5003-3.5004-3.5005-3.50045-

3.5004-3.5003-3.5002-3.5001. O�(J�: 2.86×10−6.

(0.00005/3.5)

4.2 §ÝXêÿÁ

¢�^�: rI�k��3�Æ>5A/25V¥,

>õÇ�70%, >��uð§�S, Czª³�

(ü :℃)22-19-15-20-25-30-35-25, z���§Ý�±

60©¨. §ÝXê��ã6, O�(J�L1.

ã 6 §ÝXê�
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L 1 §ÝXê�O�

§Ý >6²þ� §ÝXê

22 3.086837

19 3.087662 0.0002750

15 3.088783 0.0002800

20 3.087472 0.0002622

25 3.085983 0.0002978

30 3.084499 0.0002968

35 3.082872 0.0003254

25 3.085787 0.0002915

0.0002898

K§ÝXê²þ� 0.0000828

4.3 �Ï½5ÿÁ

ëY8���±þÿþ>�ÑÑ>6. �Ï

½5½Â:

γ =
IMAX−IMIN

IN

,

IMAX: ý9�, ÿÁÏmÑÑ��>6, IMIN: ý9�,

ÿÁÏmÑÑ��>6, IN : �½>6�. r>��

3ð§�S, �±§Ý25℃, ÿ�Ï½5. �Ï½

5��ã7, O�(J�L2.

ã 7 �Ï½5�

L 2 �Ï½5�O�

²þ 3.089941

IOØ� 4.99×10−7

�� 7.28×10−10

��� 3.08984

��� 3.090019

*ÿê 2919

�&Ý (95.0%) 9.79×10−7

5.79×10−5

5 (Ø

SSRFg1ï��êiz>��k�±A^u

°ÝÚ½Ý3100ppm�^c>þ.

U õ ADC � ° Ý Ú U ? � � � { (� ) È

Å!Rounding)�, �"?�ÚJp��°Ý.
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Abstract The SSRF (Shanghai Synchrotron Radiation Facility) home-made digital power supply controller adopts

advanced DSP and FPGA as core and precision ADC as data acquisition unit. The controller which is inlaid in the

power supply case is composed of two cards of ADC and DSP. The controller can communicate with IOC by optical fiber

through the UART port. The controller can easily change the parameter of the power supply to achieve high stability

and repetition. As a replacement of the imported PSI controller, the controller is mainly used in the SSRF media power

supply (stability less than 100ppm), and can match all of the specifications.
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