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f    = 1300 MHzRF f    = 1300.25 MHzLO

f   = 250 kHzIF

mixer
RF signal local oscillator (LO)

  down converted signal
(intermediate frequency)
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SUN

250 kHz

TTF RF scheme

200 kW

Power Transmission LineCirculator
Klystron

sample & hold
timing signals

sf   ≈ 1 MHz Clock

Re Im

Vector
Modulator

DSP Board (DBV44)
with TMS320C40

DSP 1

DSP 2

DSP 3

 4 × 4 channel
ADC board
14 bit @ 1 MHz

ADC

Cryomodule 1

Tuner

Cavity 8
......
8x

Cavity 1

Tuner

Waveguide
Tuner

Directional
Couplers

Reflected
Power

Forward
Power

RFLO

RFLO

RFLO

ADC

ADC

ADC

ADC

Transient
Detection

Re

Im

DAC

vector
modulator

I/Q driver

DAC

  Master
Oscillator

RFf   = 144 × f   ref

≅ 1300 MHz

RFf   

Field Probe

Incident W
ave

R
eflected W

ave

S&H

-1 V
M
E

Timing (    10)Timing (    10)
cf   = 10.030861 MHz cf   = 10.030861 MHz

sf   ≈ 1 MHz Clock
sf   ≈ 1 MHz Clock

LO

LO

  to LO of
DSP-ADC
   Boards

2 channel DAC Board
    16-bit @ 1 MHz

DAC

DAC
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~
× 10

9

× 144f    = 9.027775 MHzref

f    = 1299.9996 MHzRF

f  = 10.030861 MHzc

10
fs

(distributed along the linac)
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Master Oscillator
I/Q - Driver

250 kHz
steps

RF LO

IF

vector
modulator

DAC

DAC

f   = 1.3 GHzRF

f   = 10 MHzc

f   = 1.3 GHz (RF Signal)RF

(Timing)

V

t [µs]

90o
1 µs

1
2 3 4
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PLD
vector

modulator

Re

Im

to klystron

from
M.O.

cavity #1

cavity #2

cavity #3

cavity #4

cavity #5

cavity #6

cavity #7

cavity #8

LO

ADC
LO

ADC
LO

ADC
LO

ADC

PLD

PLD

DSP 1

LO

ADC
LO

ADC
LO

ADC
LO

ADC

PLD

PLD

DSP 2

DSP 3

DAC

DAC
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Low-Level-Mixer MiniCircuits ZFM-2000
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       time domain
differential equations

       time domain
 difference equations

complex frequency domain
 continuous transfer matrix

complex frequency domain
   discrete transfer matrix

Laplace transformation

Z - transformation

    transformation to
discrete representaion
           t = k ⋅ T   s
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