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Modulators and klystrons — 15t line

2 Scandinova K100
2 Canon E37349 6 MW or E3779B 7.5 MW

3 GHz and 12 GHz

1 Scandinova K100 - Canon E37349 6 MW or E3779B 7.5 MW
1 1 Scandinova K200 - Canon E37118 10 MW
‘| 1 Scandinova K400 - CPI VKX-8311 50 MW
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UHYV circulator
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Dear Kevin:

UL Flange
TYP. 2PL

The machined parts have been received except for the LIL flanges and we are in the brazing
process. It is looking like the brazing will not be complete by the scheduled date of August
18, as previously anticipated. After completion of the brazing we will proceed to test and
tune the Circulator. At this time it looks like September 30 for delivery. We will keep you
informed of progress.

Best regards,

PR SUENGY RAGE: 20 M 1 10 ’ ' Louis NIELSEN

POWE G 10 MW PEAK, 500 WAV. REFERENCE —

o ok C ngineering, Inc.
- i

General Manager
OUTLINE: MODEL 2520-07
B e | 2520-07-0000 [§ | CML Engineering Sales, Inc.
7 — T: 760-591-0980 x105
F: 760-591-0979

E: Lovis@CMLengineering.com

SPECIFICATIONS: Model 2520-07 Vacuum Circulator
Frequency Range: 2998 MHz +/- 10 MHz
Peak Power: 10 MW maximum

Pulse Width: 5 U5 : :
PRF: 10 Hz Engineering

Average Power: soo Watts

Input VSWR: 1.15:1 maximum

Insertion Loss: 0.4 dB maximum

Isolation: 20 dB minimum

Waveguide Size: WR284

Waveguide Flanges: LiL Testing will be done at low power using laboratory test equipment. High

Waveguide Atmosphere: <1 x10-6 Torr

Cooling: Ambient Alr Power testing is not included in or contemplated by this quotation. Swept

Materials: OFHC Copper waveguide (0.173" wall) test data for all relevant parameters is included.
Stainless Steel, Alloy 3161, Ferrite

Outline: Dwg. 2520-07-0000 Rev.o
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Mineral and ester
samples
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100 kV HV tester
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Dielectric
measurements




QOil tests — conclusions and ideas
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After discussion with ScandiNova and VPdiagnose

Ester are more sticky, high viscosity. Circulation is slower than with mineral.

Ester oxidation is higher, faster not good for our application where the oil tank is not sealed and not
designed for ester oils.

Need to redesign everything and train operators/industry if we want to use it

Shell S5 (biodegradable) is promising S4 is excellent

PFAE (Palm Fatty Acid Ester) - to be tested

Filtering before cooking the oil and keep it under vacuum as much as possible. Esters are real sponges
Brd produces alcohol, water and acids which helps to get more brd. Self running process

ldeas

 Measure water content before and after the cleaning
e Study the cleaning effect on ester oils
* Understand the needed improvements on HV modulators to use ester oils
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%7 Block diagram of 250 W SSPA @ 3 GHz initial
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DC Bias controller

V=32V
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Control & Display unit
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Block diagram of 250 W SSPA @ 3 GHz new
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Isolator
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SSPA controlled by a PLC

We would need to add and integrate a Ul, coms and control of DC power supply, input RF switch and
duty cycle interlocks, etc...

DC power supply should have an enable input -> this would need to be shown on the Ul and the TTL
signal handled to enable the power supply

RF interlock via a Double Pole Double Throw

Duty cycle monitoring of 0.1 % to prevent operation with longer duty cycles — envelope detection or

similar + interlock -> if too large duty cycle it stops and shows error message

Ul and monitoring of output power and reflected power -> Ul shows power levels

Choice of the range of the output power level -> this we will do by changing the drain supply
voltage — virtual knob or similar Ul and connection to command the DC power supply

Evaluation of efficiency via drain current read-out (current clamp) and to show this on the Ul.
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New layout with PLC

ﬁ’ower limiter

off the shelve

passive component

\

2l D1
oFT | PIN 025

[=]
CHOTTRY

If duty cycle< 0
enable power in

water flow OK ?

Envelope
detector

main interlbck
enable ON}JOFF

F———

1% 1 Temp

r
|

DC voltage settings
I main interlock
[ : enable ON/OFF

PLC Control & Display unit

1

wad

Bidirectional coupler
passive component
off the shelve

Coupler Coupler

£
rs=1l

W\

ADC ADC .

il

le— |

PI’PV

YRruss

coms IN/OUT

Display: Vpp, I, efficiency, Temp
GUI: set power level -> change V,
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SSPA and test set-up
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Test set-up

T %

o
o
Y

Pre Driver Driver

V=32V Signal Generator

up to 20 GHz
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Freq 3 GHz,
vdd=32V, Vgg=1.8V,
Pin is sweeped and Pout is measured

Freq 3 GHz,

Pin=8dBm, Vgg=1.8V,
Vds is sweeped and Pout is measured

Pout-Pin

Gain=30000

Pout-Vds

33‘2 v 35
Vds(V)

Freq 3 GHz,
Pin=8dBm, Vdd=32V,
Vgg is sweeped and Pout is measured
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Match
I e o e R e N

TGA2590-CP
TGA2590
FMM5061VF
P1006-BD
MB6.0018G434820

SSPA @ 12 GHz

Qorvo
Qorvo
Eudyna
Mimi Asia
Elite

6-12 GHz
6-12 GHz
9.5-13.3 GHz
8.5-11GHz
6-18 GHz

30w
30w
2w

10w
20w

Flange

Die

Flange

Die
Connectorized

-y

SR

S

Power
Splitter

Power
combiner

Driver

TGF2979 Qorvo DC-12 GHz 25W
TGF2978 Qorvo DC-12 GHz 20W
QPD1022 Qorvo DC-12 GHz now plastic package
TGM2635-CP Qorvo 8-11 GHz 100 W Flange
QPM1021 Qorvo 10-12 GHz 100 W Flange
CGHV96100 Cree 8-9.6 GHz 100W Flange
CGHV1F025 Cree DC-15GHz 25W

plastic package

plastic package

N

25W SSPA

1
2
3
4
5
6
7
8
<)

Matched
Matched
Matched
plastic package

Part number CGHV1F025S requires an export license from the United
States Department of Commerce. ’

—
1Kw RF out

4:1 Power
splitter
4:1 Power
combiner

We will apply for the export license, but please be advise that the Power Driver
application process can take a minimum of 60 to 120 business days and

there is no guarantee that the license will be granted.

Please advise on how you wish for us to proceed.
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Current CERNs development for SPS

06 Oct 2022

All open source + inhouse (e.g. wishbone
module + LM32 soft core processor)

+ Large latency

« Tight integration with eRTM/White Rabbit

+ 8IS0 control loops

(Simple loops, not considering interactions
between the channels)

* Ad-hoc architecture

(subjective: we found it challenging to modify the
code to our needs)

Current measurements at FREIA

STRUCK Board Support Package (BSP), 2016.

Application ]

Sl

Library =

—
Driver |

————
* Hardware

Operating
Direct support from STRUCK
CcQ

.

(reading/writing module, used for testing)

+ Noclosed loop.
Qutdated |P-cores

(e.g. use of the microBlaze module, instead LM32).
Inflexibly organised

(not meant to be modified)

+ Unbounded latencies

S-band

DESY BSP, 2022 (beta)

5is8300ku_example_design
bsp sisE3000

‘maylaad_sis8300Ky

" spntop.
y \
/ \ [FesyADL
/ I hop
/ \ isters
/o o

/e mxis f

/ + ADCDma ‘\! Lol

X-band

Operating frequency

2.997899068 GHz

11.991596272 GHz

Pulse length

1-10 ps

100-1500 ns

Bandwidth

Pulse repetition rate

> 20 MHz
9,97 Hz

= 20 MHz
9.97 Hz

Mumber of signals to be acquired

14 + Reference

18 + Reference

2

Jitter

Mumber of signals to be generated 2

=30 fs

Amplitude stability 104

AWAKE 2C specification - prepared by Ben Woolley

Pepitone - Awake CB October 2022

+
Mostly Open Source.
Support from DESY/MTCA.
+  Flexibly implemented.
(easy to extend)
¢ Alows forextremely low latencies.
(DESY reports 72 clock cycles)

+  Some Closed IP-cores
(e.g. Xilinx xDMA)

Mo closed loop open sourced yet
(codebase will be used for FLASHFORWARD)
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Basic LLRF implementation
based on DESY tools (2015..). -
Version 0.1 of manual. ===
I/Q sampling is core (2 sample

reconstruction).

Clocking and timing.
DESY-RDL (for Memmap).

| R&S: CLK 125 MHz I

R&S:LO 4

3.031250GHz -

'\
RAS: REF 3GHz |< —- G

06 Oct 2022 Pepitone - Awake CB October 2022



% Measurements

UPPSALA
UNIVERSITET

Chl
250
0
-250
a0 05 10

L=

ChS Ch
A =y
0 o
~500 ~500
' ¥ ¥ ¥
o 0.5 140 0.0 0% 1.0

oo 0.5 14

L1 LS

DDR4 — PCle — .... LINUX

125 MS/s iAXI-l FULL
25 samples per cycle DAQ s (101,

(TRIGGER channel 0).
DAC Table Strobe (25MHz), DAQ (ADC) Strobe
(TRIGGER Channel 1). (12.5MHz).

DAC + VM —P System —»

Real-Time Controller (FPGA)

06 Oct 2022 Pepitone - Awake CB October 2022



Open source
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Kristiaan Pelckmans > devo

D devo &

Project ID: 4448 [3 Work OngOI ng

-0- 6 Commits ¥ 2 Branches ¢7 0 Tags & 48.1 MB Project Storage

Support from Desy
9 Delete .DS_Store 3748881 | [}

https://gitlab.desy.de/fpgafw

[Z] README 38 Mo license. All rights reserved

Name Last commit Last update
Bafw 1 week ago
B3I manual Delete . t 6 days ago
Elsw it 1 week ago

m+ README.md Replace README.md 1 week ago
) README.md

First development for a LLRF system.

Still very immature and prone to glitches.

Organisation

The development consist of firmware and software development dedicated to the AWAKEZ project.
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Conclusions
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RF lines well defined
The choice of the components is well advanced
R&D ongoing on different topics (olil,...)

Sband SSPA operational and tunable
Control system PLC under development

Integration ongoing
Work on the Xband started

Work ongoing on the LLRF
Data processing ongoing based on the measurements (I, Q sampling)
Support from Desy and open-source software
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