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'(&) DR timing N ‘:E,KB_
Bucket selection in Phase-2 with DR
€ Without DR, simply wait up to 5120 x 96 ns ~490 us

< 96 ns : highest common frequency between linac - ring

e~ Gun

KEKB

e* BT (3.5GeV, 0.6nC)

e* Target

}

€ With DR, in order to select arbitrary bucket in MR, have to wait up
to ~4.5 ms, even if a bucket in DR was carefully selected

“* Power supply can wait only 2 ms, one of only 2798 buckets in 5120 buckets can be
selected, may have to change LLRF condition at latter half of linac every pulse

)
§qu
e e' DR (1.1 GeV, 4nC)

>100ns

Ons SuperKEKB

e* BT (KEKB: 4GeV, 4nC)
e* Target

< Can be a big challenge in LLRF precision
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{)/ (7 ) Kk =
Distributed bus and multiplexed counters

€ The distributed bus allows transmission of eight simultaneous
signals with the event clock rate time resolution (10 ns at 100 MHz
event clock rate). The source for distributed bus signals may come
from an external source or the signals may be generated with
programmable multiplexed counters (MXC) inside the event

r— —

generator Event Generator i Event Receiver
The distributed bus signals

may be programmed to be
available as hardware outputs
on the event receiver.

Distributed Bus Bits
Distributed Bus Bits

N|lo|lo|ls|lw|n|=|o
N lo|lo|s|lw|n|=|o

8B10B Fiber Optic /\/4 Fiber Optic 8810B
encoding Transmitter Receiver decoding

Distributed bus
signal x fronm——————* Distributed E v
upstream EVG bus transmit . :
Distributed bus . n
TTL input x—"] D T t t

Q
event clk—p DBUS c o
o o]
° d
< e
multiplexed,
counter output x MXDENXx
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AC mains RF
E voltage
) transformer Master osc.

MXC and Sequencer - S S
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(not null, freeze
end sequence) &
increment addr.

sequence running

\_ match
( reset [ sequence jsend event code
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sequence RAM 2
clock generation sequence

RAM 2

event priority
encoder

end not single and recycle booser rev. ck

sequence SSEQx=0 and RCYLx=1
code (0x7f)

Sequence RAMs alternate. One event RAM
may be modified while the other one is active

not single and not sending events to control injection.

recycle SSEQx=0
and RCYLx=0

By moving event codes by one
location, events are

\

single memor .
h I
sequence reset shifted gy one booster revolution
SSEQx=1 address
»| event
trigger 0

3—12v;xcrm. input I RF input Everk Genessior Evea
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° ° | 3| 8
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Event Modules
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Event Modules
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Pulse-to-pulse modulation | Eventbased

Control System

20 ms

¢ Four PPMvirtual accelerators ., / \

for SuperKEKB project
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EPICS and event-system j\
F.B

G

Independent parameter sets
for each VA (20ms)
>200 parameters

for equipment controls ( FB N g

many more
for beam controls

maybe with additional PPM VA
of stealth beam
for measurement
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