Signals for "Standard Klystron" Control System
Below is a list of parameters taken from the existing SLC klystron support system and including LCLS requirements.
SLC Fast Time Plots - 10MHz BW  64 data points - 6.5uS

Fast Plots - require 


SLED out PHAS & AMPL

Accelerator In PHAS & AMPL

LCLS Required

Accelerator Out PHAS & AMPL 

LCLS Required

Klystron Forward Ampl 

Klystron Reflected Ampl


Klystron Drive PHAS & AMPL

LCLS Required

Klystron Reference Phase


LCLS Required


Gold Phase - Calculated

Other Waveforms


Beam Volts




LCLS Required

Beam Current



Perviance - Calculated
Triggers


Modulator Trigger Delay


RF Trigger Delay (The Forgotten One)
LCLS Required

Sub-booster Trigger delay (FETs On)
LCLS Required

Sub-booster RF delay
(DAC start)

LCLS Required

Sample Trigger Delay
(ADC start)

LCLS Required
Analog Signals


Klystron Vacuum


Waveguide Vacuum


Klystron Focus Coil Current


Klystron Heater Power


Thermocouples
12 total


PAD




LCLS Required


MKSU



SSSB




LCLS Required


2X Klystron Windows



3X Accelerator 


LCLS Required


4X Waveguide




Power Supplies



PAD 3X



LCLS Required


SSSB 2X






Control 4X



LCLS Required

References



External Ground


LCLS Required


Differential Ground


LCLS Required


DACs




LCLS Required


ADCs




LCLS Required
Control Signals

DACs I&Q 



LCLS Required



2 Channels



119MHz 8.6uS = 1k Samples / channel


0.03 degrees resolution = 0.5mRadians = 1/2000 = 12 bit DAC

Noise Levels



Assume 12bit peak = 1V input : LSB = 250uV

MUX



* MAX4567 2xSPDT



MAX4564 1xSPDT


14 bit 119MHz DACs



AD AD9775 400MSPS Dual Chan 410mW
Digikey


TI DAC2904 125MSPS Dual Chan 310mW
Digikey


TI DAC5672 200MSPS Dual Chan 330mW



MAX5887 500MSPS Sing Chan 130mW

Summary of LCLS required signals
Channels
Type

4 (8)

FAST ADCs for 50fS phase measurements

3

FAST ADCs for .5pS waveforms

4

Triggers

16

Slow ADCs Thermocouples and Voltages

4

Slow DACs PAD Reference I&Q and offsets
2

Fast DACs Waveform control
LCLS RF Control Signals
Laser - Phase - 120Hz single setting - CW
Gun - Phase and Amplitude - 120Hz Waveform - Pulse shape - 3.5uS 8.4nS
L0A -
Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
L0B - Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
L0TCav - Phase and Amplitude - 120Hz single setting - 1uS 16.8nS
L1X - Phase and Amplitude - 120Hz single setting plus pulse - 140nS 8.4nS 
L1S - Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
24-1 - Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
24-2 - Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
24-3 - Phase and Amplitude - 120Hz single setting plus PSK - 3.5uS 16.8nS
24-8TCav - Phase - 120Hz single setting - 1uS 16.8nS
S29 - Phase - 120Hz single setting - CW
S30 - Phase - 120Hz single setting - CW
Largest data set  is gun 3.5uS pulse width, 8.4nS steps=417 pts, use 512pts
1kB of data for I and 1kB of data for Q = 2kB at 120Hz in <1mS ~ 20Mbps 
X-Band system is 17pts at 119MHz

Laser, S29 and S30 are 4 bytes, set 2 DACs
SLEDed stations, 3.5uS pulse width 16.8nS steps = 256 pts, 1kB at 120Hz
UnSLEDed stations 1uS pulse width 16.8nS steps = 64 pts, 256B at 120Hz

DACs Available
MAX5875 16bit 200MSPS (-162dBFS/Hz@16MHz sig 80MHz -12dBFS)

DAC5687 16bit 500MSPS (-148dBc/Hz@25MHz 6MHz out)

AD9777  16bit 160MSPS (50pA/√Hz)(-100dBFS 5MHz out)
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Figure 1.




AD9777


1.75W
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DAC5687


16MSPS min


750 to 1400mW
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Figure 1. MAX5875 High-Performance, 16-Bit, Dual Current-Steering DAC




MAX5875


 260mW 


1-200MHz
Klystrons Signals Monitored
Standard Linac Station
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