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6. Inductive Adders for Kicker Systems

at CERN

Inductive Adder &FE5 LTD & [FIERIZFHEE
B2 T2 Bl 2 #8353 % [65-68], BRI
LTD L [RUL \FFEEELEHE LmEEa 3 ET
D, BEEN HHFE LT G E % Fig. 49 775 53
(2 BUES NI L ZEPROEAR A Table 5127
9, RCS H] LTD & » & — 8 EJRFIEE & OiFEV I,
E Y o — VER D F B 2 5 v e RIS
2o TEY, YA FIZHHHHE > (connection
pins) TIFFIRIEE 2T HE0 TH D, FEMIE
SE R E B L TN i2 & 720,

Table 5 Inductive Adders for Kicker Systems

power supply Specifications

Output Voltage +12.5kV
Output Current 309A
Pulse width (Flat-top) > 900ns
Rise time < 100ns
Stability +0.02%
Repetition Frequency 50Hz

pulse capacitor

sc-switch

5 layers of an JA layers
stack

stalk (secondary)

magnetic core

I

insulation

parallel branches

Fig. 49 Schematic drawing of an inductive adder
(CERN-THESIS-2019-363)

Capacitors ~

Insulated gate driver

Trigger Input

SiC MOSFETs

Connection pins
/' to next board

Charging resistors and
protection diodes

Fig. 50 Printed circuit board (PCB)
(CERN-THESIS-2019-363)



High voltage input Trigger input

Connecting pins for next PCB

Free wheeling diodes

Charging/discharging

Insulating gate driver MOSFETs
circuits s

(both sides)

Fig. 51 The PCB with two parallel branches of
the primary circuit with the insulating gate
driver on separate PCBs (left) and on the main
PCB (right) (CERN-THESIS-2019-363)

High voltage probes

=~ Output cable

High voltage inpt

O1l reservoir

Low voltage prob

22 layers,
2 branches each

Fig. 52 The 22 layer prototype IA equipped
with one PCB in each layer (CERN-THESIS-
2019-363)

Analogue Modulation Layer

RF Po“cj
Transistor .
La | R
| .
Circuit 1
Trigger l

Capacitor Bank

Constant Voltage Layers 700 V
.

4 |

Semiconductor 17
Switches Re 7
Circuit
_

Trigger

1:1
Transformer

Fig. 53 Schematic of an inductive adder
(IPAC2017, WEPVA098)
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MR L B3
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v | coupler
H

Buffer

'
Optical fiber(trigger)

P e : Gate

: V| cireuit
— DC/DC pc/oc ||

E — converter converter| *

H i

: (6 circuits) ‘=mmmmmmemeees

....................................................................

Fig. 55 Bl 7 v v 7 X

MOST — hH 4 U 2%

-+ IXYS MM1X1H60N150V

- 1.5kV/11.8kA(10 £'s),5.3kA(50 i1 s)
- B[R : 3B53kViEE

Fig. 56 E¥ =2 — VERNDEE



& =
€
o
s
<

Fig.57 V= —/I/M 10 &(30kV/40A)

PP S A0kA (5ER)

S S R - 30KA ()

V2 — LIESE Pt b
SR > =M

B [us]

Fig. 58 BB AIEHRHF

-40 0 40 80 120 160 200 240 280 320 360

8. 794 AXAbuER

MWD~ A 7 alEaBET D7 74 R
ha BN KA T D RSV AR A B
FELTWS, J-PARC V=7 v 7 Ti, 324MHz
L 972MHz D7 T A A bua v %itdbH L7 T4
A hvsEREY 12 BEHT 5, 1 OB
LTRKARD T T4 A ba i L CGER L
TW5, 7L AIE 500ps O B — A ZET 5729
W2, 7 74 A hu UEFED B 830ps DNV A %
HAT5, avrF o 7 IicEBIn-EmnN
SN L, B — YL 2 OFH TR 0%
e & HICEN D ELE FL— 703347 5 (78],
RA—7"Ticb TN T2 EBIEN, BERT T v b
by Z7OEFEICRD LI TA A FrrDH]
m BEL RS TOHELITHO ZLITED, Fr—

DRBP I TE 5, LoL, HNEEZE<
ﬁéﬁﬁi T AANa L DOEMEEEL G2
TLEY, bLLIE, ara A" 7 OFER
BEOWEMEITH Z 212X D R—7 O zh F
DHFFTE 5, Lol EHALZBALL T 20 F28
ST DY = D A VAN el s N 11 -7 AP VaY ¢ 3
ELIENASNIBEDTND, LEN-T, ars
VYRR BEOHRUGE AT LT, B
Sl al T UH N ik U CTHERT ARY
MIEDY 27 13k~ T-FF LD,

KE NI TA A b OB IR E B E
L7Te~vVTFE—LT T4 X NarOUFRERFED
AT L CHED 5T 5 (79, 801, BAZEFH O~ L5
E— A7 A A baAliE, 2 {EiTxHs T 58T
LWEBKERY AT LANMLETH D, SiC-
MOSFET & MARX HFREMAGOETHT 7
A AN UERY AT AORREZED TN D,



8.1. Y}k MARX [E]#%

REOCY)V =T v 7774 A a ERVAT
LR MARX &EIRICER T 5356, Bk
AT LI D O EIRIBEEH Gy oI M % Fig.
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- 282P : 4 B MARX ##R%

O#fE MARX Al = k
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OSiC A v —X% e
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ERE +0.1%LL T
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Disconnector
N
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e

Replace with charger unit.
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Cable
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Chopper-type lode)
(-120kV/60A/830 i 5/50Hz) 3HEA D 2 e ]

Charger Unit

Fig. 59 MARX BIR~DEHNE LBEF T AT A b DEEERS
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10000 13.9 23.7
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