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BEPC///5\ÀÂ^c>XÚ��m¤£N!ì
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(¥I�Æ�pUÔnïÄ¤ �® 100049)

Á� �®�K>féEÅ�ÏUEó§ (BEPC/)é5\ÀÂ^c>XÚ��m½5JÑ
é

p��¦, =óÀ��mËÄÚ¤£oþ�u±5ns. BEPC/ÀÂ^c>æ^�´Äu¹6+m'

�LC���>���uóÀ>, �
Ö��)¹6+3S�XÚ�m¤£, ï�
�m¤£N!ì,

²LÿÁÙÌ�5U�I���O�¦, N!©EÇ�1ns, g�ËÄ\8��¤£�u2ns. Ì�0�

�m¤£N!ì�Ä��nÚ¢yÃã, ±9ï�L§¤¼��Ì�²�.

'�c 5\ÀÂ^c> �m¤£N! �mËÄ ¹6+

1 Úó

�®�K>féEÅ�ÏUEó§ (BEPC/),

é;��5\XÚ��m½5JÑ
ép��¦,

=kickeróÀ��mËÄÚ¤£oþ�u±5ns. 3�

�5\L§¥, ÀÂ^c (kicker)�óÀ^|7L�

pª\�>|î�ÓÚ, ù�âUò5\åO(p�

/W\�§S�½��½«¥�
[1]

.

5\ÀÂ^c>XÚl�Â�½��¨, �/

¤óÀ^|�^âfå�3�½�ò´�m, ¥mI

�²L�¨��Â?nux!&ÒDÑ!�)¹6+

>u&Ò!óÀ�>��!, ù
�!Ñ¬Úåò

´�m�Ø(½5, ù«ò´�m�Ø(½5�)Ë

Ä (jitter)Ú¤£ (drift). KickeróÀ>�¹6+m

'´ËÄÚ¤£�Ì��zö, ~X: BEPC/kicker

>æ^�¹6+CX1154C�mËÄ�I�1—5ns,

�m¤£15—50ns
[2]

. ¹6+�¤£Ú+fSíNG

�k', Ï~u)3¹6+m©ó��?\9²ïG

���õ©¨S¶�+fØäPz, ¤£¬C��5

�î.

�
)û¹6+m'�k�ò´�m¤£¯K,

�±3½��¨�¹6+G2>uì�m\\���

�ò´�!, �â¢S�¤£�¹éò´�m?14

�K�"N!, =�m¤£N!ì.

2 �m¤£N!ì�ó��n

�m¤£N!ì (Drift stabilizer)�ó��nX

ã1¤«, >´��¨Ñ\5gu�¨ü�, ÑÑ�

¨ÏL>CDÑ�>uì�)>u&Ò��¹6+

m', �>£´�)���u>6óÀÏL>6pa

ì��, ÏL>CDx£�m¤£N!ì, Ó�£æ

&Ò�kóÀ¿>pØ, ÏLpØ{N©Øì��,

¿²L�51Í�l.

ã 1 �m¤£N!ì�nµã

�m¤£N!>´¥, �¨Ñ\��¨ÑÑ¥

mG\
n�ò´�!µ�4>Øò´Ö� (Anode

Delay Complement)!ó�:N! (Work point)!�

m�"�� (Time Feedback Control), Ù¥, �4ò

´Ö�>´^uÖ��4pØCzÚå¹6+�

Ïò��Cz, §��u�«c"��¶ó�:N!

>´´��Äu74LS221ü>´�ò´�!, ÏL

N!õ�> ì5�½ò´þ, XÚ��m¤£þ�

Ñ
N!���, I�N!ó�:¶ò´�"���

!´±AD9501êi�?§ò´ì��Ø%�>´,
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ÀJ·��	�{Nëê¦ò´N!��3±128ns,

N!Ú���1ns. AD9501��u´4��"���

�1Å�, �m¤£N!>´�Ì�Ü©´�mÄO

(Time reference)��" (Time feedback)�'�>´

(TC)±9��ûü>´.

duóÀ��u>6óÀÌÝÚ¿>pØ¤�

', ¤±æ^pØæ�&Ò��'�ì�'�>²é

��uóÀ&Ò?1�/, ��4�����"&Ò.

4����ÄOkü´µSÄOÚ	ÄO, SÄO´

dÑ\�¨ò´¼��, Úó�:N!>´/ª�

�¶	ÄO5gu½�XÚ, ò´°Ýp. �m�"

Ú�mÄOÏL�m'�>´, �äÑ�"�¨�é

uÄO�¨½@½��&E, ,�éu)�@/�¯

�?1ÚO, ÏLò´��Oêì (8bit)�AD9501Ñ

Ñ�?�ê���þ. ùpkü«��üÑ——¯N

ÚúN, 3¯N�ªe, �u)@/�¯�Òéò´�

�Oêì?1OêN! (“@”¯��\Oê, “�”¯

��~Oê), ·Üu¯�£½ò´; úN�ªe, K

^ü�Oêì (@Oêì/�Oêì)©Oé@/�¯�

�ÚO?n: @¯�u)@Oêì\1�Oêì~1,

Ó��¯�u)�Oêì\1@Oêì~1, �?Û�

�OêìOê��L²�½�K��, Ó�éü�O

êì�", ¿éò´��Oêì��A�\~Oê,

ù«ó��ª�±;��m¤£N!ü�Ï�mËÄ

Úå�_8N!.

ã2�Ñ
�m¤£N!ìo�'�&Ò��S

'X.

ã 2 �m¤£N!ì'�&Ò�S'X

3 ï�²�o(

3.1 �m¤£N!ìg�ËÄÚ¤£¯K

�m¤£N!ì�ï�7LÄk)ûÐg���

mËÄÚ¤£¯K.

3.1.1 �mËÄ

74X�Ü6ì� (TTL>²)�þ,eü�m�

��u10ns, ü�DÑò´�mËÄ��1ns. 3

74LS221Ú74HC221�ÀJþ, ²L�E@yÚ¢�,

uy74LS221�5U��Ð�
, XL1¤«, äk�

°�ó°N!��Ú���ó°ËÄ.

L 1 74LS221 VS.74HC221

5U 74HC221 74LS221

ó°�� 150ns—60s 35ns—70s

ó°ËÄ 1.3ns/3.1 µs 400ps/2.28µs

3ï�L§¥uy, ü�ò�>´ém'>

�)�/>6Z6'�¯a, XL2¤«. ÏdN!

ì�Ð�5>ø>, e�æ^m'.�¬>ø>,

7L	���Îí?���>a.

L 2 ØÓø>^�e�mÄOËÄ�¹é'

ø>�ª �mËÄ (ò´2.28 µs)

m'> 6.68ns

m'>+��>a (0.3mH) 1.32ns

�5> 0.4ns

3.1.2 �m¤£

�m¤£N!ì�S�mÄO���3¤£,

Ú>´æ^>{>N�§ÝA5k', Ïd7L

À ^ § Ý A 5 Ð � ì �, =: > N æ ^ � 1 > N

(TCC<+0.02%), >{æ^°�>{Ú> ì. ²

ÿÁ, æ^�1>NÚ°�>{�74LS221ü�>

´ jitter+drift<2ns. �
¼��°(½��mÄ

O, 3�O¥��ÄO\	�mÄO��, ��|^

;���¨XÚJø�ÄO�¨.

3.2 �m¤£N!ì�>^oN¯K

5\ÀÂ^c>´��pØ�>6¯óÀ�

�, Ïd3N!ì�M��OþÄk7L�Ä>^o

N�¯K.

ã 3 �m¤£N!ì9Ù¦��ü�¢Ôì¡

�Oæ^;n�(�/ª, ò��¨�'���

ü����éÕá��¬SC3��19′′1U�¶-Ý

S, Xã3¤«, Å�S��¬�m¯&Ò�ë�þæ

^Ó¶>Cë�, ¿�¤k�BNC��þæ^PCB

Å�.��, ��Jp
&Òë����5. �m¤

£N!ì>´æ^o�<��Ù�, ¥m�/²¡Ú

>²¡��Or
>´�|Z6Uå, Ó��k|

uE,�Ù�.
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3�ªkickeróÀ>��þ, é�m¤£N!

ì?1ÿÁ, ¯NÚúNü��ªeN!ìÑU
¢

ã 4 ��uóÀc÷ËÄ+¤£ÿÁ(J

yé�m¤£�gÄN!, N!°Ý��1ns. 3m

�^�eÿÁ, �m¤£N!ìg�oËÄ<800ps,

ËÄ+¤£< 2ns(8��); 34�^�e, Xã4¤

«, kickeróÀ>�ªÑÑ���uóÀc÷�Ë

Ä+¤£<±4ns, ®²��
�O�¦.

5 (Ø

�m¤£N!ìÌ�´^uÖ�¹6+��Ïò

�¤£. §�ó��n´3�¨ü�Ú¹6+>uì

�m\\����ò´�!, ?14�K�"N!.

3ï�¥, 7L¿©�Ä�N!ìg�Ú\��m¤

£ÚËÄ¯K, >^oN¯K�. �m¤£N!ì3

�ªkickeróÀ>þÿÁ, 4�N!e��uóÀ

c÷�ËÄ+¤£<±4ns, m�^�e, �m¤£N

!ìg�oËÄ< 800ps, ËÄ+¤£< 2ns, ��
�

O�¦.
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Time Drift Stabilizer Unit in BEPC/// Injection Kicker System

CHEN Jin-Hui1)

(Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract High time-stability performance of the injection kicker system is important for the Beijing Electron Positron

Collider Upgrade Project (BEPC/), with jitter and drift less than ±5ns. In order to compensate the delay time drift

of thyratron on the kicker pulsed power supply, a drift stabilizer is developed. The test results meet the demand of

design by regulation resolution=1ns, jitter+drift < 2ns in 8 hours. The detailed design of the time-drift stabilizer will

be described in this paper.
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