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General tests
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Layout to be updated
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3 GHz and 12 GHz

3 GHz

Work will start based on the new 

design for AWAKE Run2c



5

UHV circulator
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Testing will be done at low power using laboratory test equipment. High 
Power testing is not included in or contemplated by this quotation. Swept 
test data for all relevant parameters is included.
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Oil tests
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Pulse flatness
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This example has a 

flatness of +- 0.97%, 

better can be 

achieved over 4 us
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Pulse 2 pulse stability
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Offset to be remove

All pulses

Seq: 100

For this example the p2p stability is 33 ppm
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What does it mean
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• We obtain that
The traveling time of the electrons is 𝑡 = 2.60057 ns

Pulse to pulse stability 
(ppm)

Voltage difference (V) Traveling time (ns)
Traveling time 
difference (ps)

Phase stability (°)

1000 155.00 2.59971 0.8655 0.9348

500 77.50 2.60014 0.4330 0.4676

100 15.50 2.60049 0.0866 0.0936

70 10.85 2.60051 0.0606 0.0655

33 5.11 2.60055 0.0286 0.0309

10 1.55 2.60056 0.0087 0.0094

8 1.24 2.60057 0.0069 0.0075

Let’s consider a driving voltage 𝑉 = 155 kV, which has a traveling tube of 𝐿 = 0.5 
m and operates at a constant temperature and at 𝑓 = 3 GHz

• Now let’s consider variation of the driving voltage
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Solid state amplifiers
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Layout of the RF amplifier
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Alireza M. Kasaei

Architecture of the power amplifier
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Test setup including thermal measurements

Alireza M. Kasaei
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Pin (dBm)
Pout (dbm)

Temp=22°C

Pout (dbm)

Temp=27°C

Pout (dbm)

Temp=33°C

Pout (dbm)

Temp=38°C

Pout (dbm)

Temp=42°C

5 26.6 24.7 21.4 20 19.4

6 34.6 31.6 27.8 23.8 22

7 46.8 43.9 34.3 30.1 26.6

8 49.4 49.7 43.8 38.7 33.9

9 51.6 52.2 49.4 46.7 43.2

10 53.2 53.7 51.6 49.5 48

11 54.9 54.6 52.9 51.5 50.3

12 55.1 55 54 52.9 52

13 55.4 55.3 54.3 53.5 53.2

14 55.9 55.7 54.5 53.8 53.8

15 56.3 56.3 55.1 54 54

400 W

Alireza M. Kasaei

Test results
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400 W

Alireza M. Kasai

Test setup including thermal measurements
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Vdd
Pout (dBm)

@Pin=16dBm

Pout (dBm)

@Pin=15dBm

Pout (dBm)

@Pin=14dBm

Pout (dBm)

@Pin=13dBm

Pout (dBm)

@Pin=12dBm

12 15.4 13.1 13 13 12.6

16 31.1 30.1 30.1 26.6 22.5

20 43.2 46 46.3 46.6 44

24 53.8 54 53.1 52 50.9

28 55.5 55.3 54.4 53.5 52.9

32 56.3 55.6 54.85 54.5 54.6
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Final RF integration
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Yasin Alekajbaf
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Final RF integration

Yasin Alekajbaf
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PMU UnitInterface and current / voltage Sensor

IV sensor

Interface board



18

System integration

Yasin Alekajbaf
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Signal connections
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25W PA: PCB of initial design – 12 GHz 

• PCB and results review

• Order PCB

Yasin Alekajbaf
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Low level RF - mTCA
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Timeline
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Kristiaan Pelckmans
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Development in Uppsala
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Kristiaan Pelckmans
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mTCA at CERN (sept 2023)
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Kristiaan Pelckmans



25

Integration in CERN (next steps)
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Kristiaan Pelckmans
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Thank you for your attention


