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, Ù½�XÚ
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÷v;���ØÓ$1�ª, Xüåì�ª!õåì�ª!·Ü�ª9Top-up$

1�ª, ½�XÚäkp�­½5Ú$��m�Ä. ÄuEPICS��XÚ�½�XÚ�Jø°(��

?§S¯�°Ä&ÒS�, �âØÓI¦Jø>fl!N�ì!OrìÚ;��pª, 5\ÚÑ9å
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N�ì>u, >flåìN�ì>u, Orì5\

Septumc>u, Orì5\Kickerc>u, Orì^

c (�4!o4!84c9��c)9RF>u, Or

ìÚÑà;^c>u, OrìÚÑKickerc9ÚÑ�

�c>u, ;��5\��c>u, ;��5\Kicker

c>u, Ù§å6ÿþ��ÓÚ>u, Ì����S

'XXã1¤«.
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½�XÚIïá��¨&Ò: (1) BROC (Booster

Ring Orbit Clock) – 1.667MHz (500MHz/300), 0.6µs,

=>få3Orì¥�£^±Ï; (2) SROC (Stor-

age Ring Orbit Clock) – 0.694MHz (500MHz/720),

1.44µs, =>få3;��¥�£^ªÇ. (3) CIOC

(Coincidence Clock)–0.139kHz (500MHz/(300×12)),

7.2µs, P¹Orì�;��ÓÚ�¨.

±þ�¨&Òd500MHzÌ�&Ò
�ÄO.

5 �Ì���>u&ÒÅ/

���¤I>u&ÒÅ/, Å/°Ý9�'ëê

Xã2¤«.
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ã¥ë�&Ò�500MHz�pª&Ò, >fl�

>uL±CIOC�ÄO, ±�yåì5\Orì��
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å6l>flÑ5�3��\�ì9$UÑ$

�¥DÑ��m��∼ 0.16µs, ,�å63Orì¥

,U�ÚÑUþ3.5GeV, å6�ÚÑ�mT1(�éu

5\�mT0)�ûuå63Orì¥\�¤I�m9

Top-up5\¤I����m, ��250ms±7.2µs, å

6lOrì¥ÚÑ�3pUÑ$�¥�DÑ�m��

∼ 0.2µs, ,�5\�;��¥.
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SSRFòæ^õ«W¿$1�ª, ±÷v^r�

ØÓI¦, Xüåì�$1�ª, õåì�ª9Top-

up5\$1�ª.
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üåì, õåì·Üåì�ª, l½�����

Ý�8(�üåì$1, ÏLéå6DÑ�m�O�

�Ñ��\�ì!Orì9;���mpª&Ò��

 'X, ¿�±pª� �m�­½, ¢yüåì (½

±�åì�Þ��Gåì)5\�Orì�½�pª

Bucket, ,U�ÚÑ5\�;��½�Bucket¥. Ï

LN!>fl�>uò�!Orì�5\9ÚÑ�

��ò�5¢y. du��\�ì!Orì�;��

�m�pª� £½, åìd��\�ìDÑ�Or

ì��m�½, Orì�;���pªBucket?1?

Ò, §��méA'X�uL1.

L 1 ì0#Bucket�;��RF Bucket�éA'X

Orì�ê ;���ê Ring Bucket ?Ò

1 1 0

2 1 300

3 1 600

4 2 180

5 2 480

6 3 60

7 3 360

8 3 660

9 4 240

10 4 540

11 5 120

12 5 420

Orì�;���pª�Åê©O�300Ú720,

��ú�ê�60, Orì0#ÒpªBucket¥�åì

�±5\�;���±60��ê�12�BucketSÒ

¥, åì3Orì¥������m�12× 0.6µs =

7.2µs. 
Ù§8IBucket('X0∼ 60,60∼ 120�)�

5\, I�é��\�ì>fl9Orì5\ÚÑ�

�>u¯�S�?1ò�5�¤
[1].

Orì���ê�;��8IBucket±9¤I

ò��'XdeªO�:

N = (5 ·P ) Modulus 12 ,

Tdelay = 2ns×Rem(M/60) ,

Ù¥M �;��¥8IBucket, N �åì3Orì

¥¤����ê, P �M/60��êÜ©, ~X;��

¤I5\�Bucketê�68, KN = 5, ¤I�ò��
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2ns×8= 16ns; eBucket=190, KN = 3, ¤I�ò�

�2ns×10 = 20ns. I�ò�>u����: ��\�

ì>fl!��\�ì�N+N�ì!Orì5\�

�!OrìÚÑ��!;��5\��!Ù§I�ò

�>u��'ÿþ��. þã��¥c¡n���ä

k�Ó�ò��m, ò��T1 = M ·2ns, ��«��

äk�Ó�ò�, ò��m�T2 = T1+N ·0.6 µs.

>fl���ò��m�120ns, 5\ÚÑ��

���ò��7.32µs, 35\L§¥I�N!ü�C

þ, =>flò��m9Orì���ê.

6.2 Top up5\$1

Top up$1�üåì5\ØÓ�?3u3;�

�$1L§¥��ÿþ;�å6, �,�pªBucket

S6r�u�½K��, I�éTBucketå6rÝ?

1Ö¿, �Ò´`3$1L§¥, ÅìU
gÄ(½

I�Ö¿�Bucket?Ò, l
�âc¡0���{é

8IBucket?15\; I�gÄW¿�Bucket?Òd

åÿXÚJø.

7 ½�XÚ­½59°Ý�¦

duLinacpªXÚ�OrìpªXÚk�½�

� 'X, ½�XÚ��Ä¬K�Orì�p��Â

Ý, =K�;���5\�Ç.

Orì�m�ÂÝdÙÄþ�ÂÝ¤û½, �é

ÓÚâf�����∆tb ¤Úå�Äþ���

∆p

p
=

2πΩsfrev

α
∆tb ,

Ù¥Ωs =

[

αhcosφsVRF

2πEs

]1/2

�ÓÚ��Åê, h�p

ª�Åêh = 300, α = 0.01849�ÄþØ Ïf, φs�

ÓÚ��, 5\�ÓÚ��φs ∼ 150◦, ∆p/p ∼ 0.4%,

Ωs = 0.0319, ��Orì�m�ÂÝ∆tb = 0.22ns, �

Ä�5\å���ÄþÑÝ, ½�XÚ��m�ÄA

÷v6±100ps.
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Abstract SSRF is a third generation, 3.5GeV synchrotron light source currently being constructed in Shanghai. The

conceptual consideration of its timing system is described in this paper. Different storage ring filling patterns such as

single bunch pattern, multi-bunch filling pattern, mixed filling pattern and top-up pattern, demand a highly stable,

low jitter timing system with the flexibility to recnfigure on programmable event driven basis. Based on the EPICS

control system, the timing system provides digitally programmable sequencing and delay for the electron gun, the linac

modulator, the booster and storage ring RF, the pulsed magnets, the instrumentation systems according to different

operation pattern requirements.
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