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Abstract New Electronics and Automated Test Suite
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Synchrotron Radiation Lightsource (SSRL), and Pohang Accelerator 2 (m) cvstems. an automated test suite was created usin
Laboratory (PAL) Injector Test Facility (IFT). The RTM architecture includes Resolution measurement with both 125Msa/s 1\}/} ATL A:B and Pvthon scriot. Each module wags
a band-pass filter at 300MHz with 30 MHz bandwidth, and an automated e IR ARG shown fnred tested for si nalyto noise pre.ltio (SNR), effective
BPM calibration process. The RTM communicates with the AMC FPGA R @ qumber  of gbi ts (ENOB), linearity t’es ¢ (IP3)
using a QSPI interface over the zone 3 connection. T | attenuator linearity test ’ and  simulated beam’
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Pohang Accelerator Lab I'TF and SLAC National Accelerator Lab SSRL - resolution. _ Two Agllent vector generators were
| controlled via SLAC intranet. The operator has the
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In preparation for the new PAL FEL, PAL has constructed an injector test 1 e e T e . ?:Slt;ty ]t;)acczhot(e):zf Eeectgrzesnt;eeb(l)larc;eir?;lf ;Eigﬁugf
facility (ITF) to test instruments like TCAVs, modulators, BPMs, and other b A S 00 [N - 0 d o the fost i " i C o to th
accelerator components. PAL asked SLAC to build seven BPM systems for 1781 R N : X .ale ) et zs lts. bet t(l)lrmft: ' , (?:Ilpar:jng (;) the
the PAL ITF. The ITF is composed of two Kystrons and one TCAV for beam ST e T 5 OTiINAl 651 CUrdHon, the 1eSt SUlle Teauced the
. : . | testing time by 75%. In addition, test results can be
profile monitoring. The operating conditions were the Klystrons voltages set | | SIS e 0 ST e . d later if needed
between 35kV to 40KV with LOa set to 116 degrees and LOb set to 90. The ACCESSEE Al ceded
b eam energy was b etween 45M eV to 7OMeV. SLAC Design RTM Struck SIS8300 250MSPS 14bits ADC
Digitizer and Rear Transition Module
Switchable Attenuators
Band Pass v Low Noise v Low Noise Band Pass Rear Transition Module:
Filter Amplifier Amplifier Filter » Four processing channels, one calibration network.
Input> & =~ Output> » Two variable attenuators and RF amplifiers to meet the 10pC to 1nC dynamic range
> @ﬁ To ADG requirement.
> Altera MAX-V CPLD controlling the self-calibration state machine and attenuator
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] pese L iguese | Lowiese B » Uses a band-pass sampling technique
....... ol . . .
3 Lineu>—, A i ~foADC » 250MHz sampling clock to under-sampling 300MHz BPM signal.
» 250MHz sampling clock will place the BPM signal in the middle of the Nyquist
5 [ U L%‘% >;%>% zone, thus maximize the signal captured.
| ‘E‘———;% g g >p\% > First stage bandpass filter has 30dB attenuation at 362.5MHz and 40dB attenuation
\ A - at 237.5MHz.
N, iR o %% >% » High attenuation at the Nyquist zone edge to prevent signals from leaking into the
T A next Nyquist zone.
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Each SLAC BPM has a diameter of Software and Firmware MicroTCA System Summary and Future Directions

) . ) :Irar:.: m 273211 Stripline BPM Diagnostics e ) R
0.87in with a 7% azimuthal coverage. . — - - The BPM system is currently using: SLAC’s MicroTCA4 based BPM
There are four striplines inside the RTM - to — AMC Interface » ELMA 12-slot crate. NAT mTCA 4 system has been deployed at SLAC’s

SPI Interface for AFE b . oqe .
structure, spaced by 90 degrees. The Lo | 3T me, B MCH, Wiener 1000W Power supply, | = _-CLS. SSRL facility and PALs 11F
striplines are 4.75in long. To verify < — " Software bwam tigger g Struck SIS8300 ADC. MRF PMV during 2014. Test results show the
— Software calibration trigger b .

each BPM structure does not exceed the Beam DAQ and - Digiizer dala 2o vigger > | cotmaretite EVR, and Vadatech AMC100 PMC system 1s robust and meets the
maximum acceptable offset, each BPM (rigoer diiser DAC) | | — . Rodigroon Cal mode seloet S carrier. This configuration has performance requirement of various
is tested using a network analyzer. The allowed the BPM system to have facilities. To improve the analysis of
network analyser measures the strip to eight RTM and eight SIS8300 in a the BPM resolution the code needs the
strip coupling coefficient. To increase single crate. (Figure 11) Each pair of linear predictor MATLAB subroutine
efficiency a Python script was created to | modules consumes ~7OW of power., to include or exclude the complex
automate the testing process. Equation 1 o ° e St sgnel The Wiener power supply is the only values. SLAC and PAL will

7 shows the formula used to calculate the N Sk e = power module that has the power co?lal.)orate in bu11d1ng 144 more
horizontal (X) and vertical (Y) axis Trager ;DAQ Triger dm mmw handling capability and has the stripline BPM electronics for their
offset. PCMM is the measured radius of " ot L e e BT T e fewest IPMI communication issues LINAC for their XFEL. We anticipate
the BPM structure and S represents the Ttxr - with the MCH. the system will be deployed in March

coupling coefficients between L Software . of 2015.
electrodes.
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