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Abstract

We are driving 60 klystrons in the KEK electron & positron linac. We had installed the klystron modulator control
system in 1982 and upgraded in 1994 & 1998. This control system consists of PLC and Touch-panel. We will install a
new control system which is constructed with CPLD, FPGA and tablet PC. Current klystron drive system consists of a
phase shifter, an attenuator and an RF-switch. Since the system becomes old and does not satisfy the requirements of
super KEKB, we develop a new drive system with high precision using IQ modulator. RF drive system will be operated
by EPICS. Here, these new control systems are reported.
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Figure 1: General drawing of a high frequency control drive system.
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Figure 2 a): The block diagram of an old KLY control
system.

Figure 2 b): The photograph of an old KLY control
system.

KEKB 13go&ED 7= dEIEHTH D2 PF 22— P —
~DE— AMERITE LT 2 FER KRN TZD, IHE]
B> AT BB S AT D~DBATIL@EE D A
YT A ERIA L TTRb R TR B 70,
s AT 2 AN CHIEFICEMET D H &M
FEL7Z ECRBATTAMELRNH D, ZNLDHENLH
oy b —E Y 2 — VIR o 7 Z B
I LTz, ZRETOLE A A — K~ U v A
X402 —a v 7oz THEEIZIX CPLD &
FPGA %A L7z, Z#LE T CONTROL-2 717725

Figure 3 a): The block diagram of a new KLY control
system.

Figure 3 b): The photograph of a new KLY control
system.
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Figure 4: Virtual panel.

WD T2 D il R 2 6 B & DR IS LIS B B L
THEMT 2 2 LA TE D[3][4.

3. BEAEERQLLRF&IES X T L

T8 o [H bR 25 (Klystron Drive System)iX I¢ A,
AM, PM, A v Z—ua v 7 EY 22—/l YD NIM

Y a2 — /)L TR SN TE Y o PLC #&H Tl
ENTWD, BRSO INE IW 7 7 THIE L
YVITT—RH T T4 AP ERTATL. LA
DY T T—AX IR TSEDKRENI T4 A0
VERTATLTWD, BIH0F—F Y NE#ZD
HWVTTRNF— ) TEBMICKE N 74 A bm
U RTA T TG IMESR O T % 600W D
KT O CHELCERNLCNS, 774 AR
MRFEDOT-OITIIRE VSWR A—HZ B LT
%, HEEROEF L SuperKEKB ~%titid™ 5 7= 8
RS 21X 1Q Aillss & 1Q BMH#EEZHA L1,
VSWR A —% &1 77 o 7 28 UHT iR I HLA
NTZ, FiEERDO 7 v v 7 M L B H % Figure 51278
I, HRIESRITIHRERR & 2 7 X Bk E L
RF (ZAHORRE S HhiEAR R T a7 {555 TiT-o
TW5, BHFRHICHIBEDE X 72855 IR T 0
WRRICRET Z EnHkD, ik - TEEEFIZ
=R =T OBFE EIRDNE R Z1T72D Z &N
T& 72, HlEOFEEIZIL FPGA 28 H L TW\W5b 7=
DY T R =T ORETE% & b ERA IREREEZ BN
T 52 LN TE D, Figure 6 ITHMRERD N v 7
1] & JIE = & B D [ 1/ % 71537 [5][6],

Man Machine
RF Mon.
Interface ) VSWR Mon.
'y
Ref. . 1Q | Test
Demodulator
lpA Pin
VSWR
(Interiock) LI i
Ethemnet | (TOUCH
— PANEL) Ll el s }
: | pf |
@ control AD/DAI Log
=S * - AMP T
ATT control HNeasil & J :
AM Pulse . (12ch) ! L
PM Pulse P q;:gp; Pr :
P — ' oy
(114MHz Clock) [ '_, ______ - S R
— SiTCP )
Ethernet l | ’

Main Drive Line - Ref 1(2 Drive [ [’U [JS ]11
1 DC J Modulator Modulator

}——-im ;—i?ﬁgv /—-. Klystron ';l

To ACC

Figure 5 a): The block diagram of a new Klystron Drive System.

Figure 5 b): The photograph of a new Klystron Drive System.
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Figure 6 a): The top screen of a new Klystron Drive
System.
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Figure 6 b): The waveform monitoring screen of a new
Klystron Drive System.
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Figure 7: The inspection jig of a new control module.
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Figure 8: The block diagram of a proofreading system.
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