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Synchrotron Light Research Institute
111 University Avenue

Muang District

Nakhon Ratchasima 30000, Thaitand

QUOTATION N° 211217B December 17, 2021

At Wanisa Promdee's request, we are pleased to send you our best quotation hereunder:

|Item # Part Number - Description Qty Un[guPrro;]ce 3;:

MX-BPM-118.00MHz-X0.20V%-Y0.20V%,
[Multiplexed BPM analog electronics for fixed RF,

Total [Euro] |

|
i |
i i

3 556000 3% 16179,60

i

\BPM-RFC/10,
'BPM RF-shielded powered chassis with 10 wired

|

| 2|stations ” __ 1] 539000 0%  5390,00,
! Total, FCA ? |
_ |French VAT exempt (Art. 26211 duce) | | = | 21569,60
1 €or <« Yrsq
Validity of quotation: 3 months
Delivery lead time: 16 weeks ARO (plus annual closure in August and during Christmas) _ ¢1 6,107 4
Shipment: Uponyour instructions, FCA = 119%. b
Warmanty: 12 months, return to Saint-Genis, freight prepaid U
Origin: France
HS Code: 90318080
Payment: 100% advance payment by bank transfer, all transfer fees must be bome by
the client
Bank details: BERGOZ Instrumentation

Crédit Agricole CE — 01210 Ferney-Voltaire — France
Swift N° AGRI FRPP 878

With many thanks for your confidence in our company,
Tom Delaviere

bergts

: Franca
1. +33 (0}4 60 4206542

Bergoz Instrumentation - 156, rue du Mont Rond - Espace Allondon Ouest - 01630 SAINT GENIS POUILLY - France
Tél.: +33 (0) 450 42 66 42  Fax : +33 (0) 450 42 66 43 - info@bergoz.com

SAS capital 152K€ - APE 2651B - TVA-VAT-ISA-USt. N* FR88414997130 - Siren 414 997 130 R.C.S. Bourg-en-Bresse
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1.) Introduction.

Synchrotron Light Research Institute (Public Organization) plans to spare the MX-BPMs and chassis
because some of them have been broken. MX-BPMs must be the spares for the present modules, while the
broken chassis must be replaced with the new one. They must be operated at 118 MHz, which is a frequency

of the storage ring.

2.) Operation procedure

This section describes the procedure to operate the MX-BPMs and Chassis when it is installed in the
storage ring. The button signais are corrected and processed by the MX-RPMs. There are 26 MX-BPMs
using in the SPS storage ring which composed of 2 stations: 10 MX-BPM modules for the first station and
16 modules for the second station. The first station uses only one chassis (for 10 MX-BPMs) while the

second station has 2 chassis with installed 10 and 6 MX-BPM modules in order.

BPM MX-BPM

4 Electrodes

Figure 1: Schematic block diagram of BPM signal [1].

The MX-BPM shall apply to the operation procedures as described above. Refer to Figure 1, the MX-
BPM collects the button signals from the electrodes providing X and Y positions. The voltage output signals

from MX-BPM are converted by a 16-bit Allen-Bradley Programmable Logic Controllers (PLCs) using
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LabVIEW program. All the data then is accessed by MATLAB via Open Process Control (OPC) Toolbox

and fed into PC average and PC logger computers. {1, 2]

The MX-BPM shall be connected to other instruments. There are devices, apparatus, and materials

that are installed at the SPS storage ring by the buyer, all of them are listed in Table 1.

Table 1: Devices, apparatus, and materials installed at the SPS storage ring by the buyer.

Items | Details Notice
1.) 4 electrodes Providing the button signals
2) | MX-BPM - o Processing the Raw signals
:_3.)— N PLC - - (Sonverting the output signal from I\IX~BPM—
4.) PC average
5.) PC logger

3.) Specifications of MX-BPM and Chassis
The requirements of MX-BPM and Chassis are described in this section.

Table 2: MX-BPM and Chassis requirement.

Items | Description Quantity

1.) | MX-BPM-118.00MHz-X0.20V%-Y0.20V% 3
Multiplexed BPM analog electronics for fixed RF, working frequency: 118 MHz

2.) | BPM-RFC/10 1
BPM RF-shielded powered chassis with 10 wired stations

3.1) MX-BPM
The MX-BPM shall operate at 118.00 MHz. It is an all-analog electronic module receiving the signal

from the four button electrodes. The output shall be three analog voltages: X, Y and Sum.
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1dB ad) plug-in _phase detector phase detector
attenuatc F- | |Frequency sampiemold
xoy | |synthesizer SH A
" PPINGaA o fmiter /. 1
wit Lo , vco I ﬁ
E’B LPF fiter @mplifier filter amplifier guor fites | gpq g g
@ [ 8eF M BPF BPF ®- LPF f— =
g C LPF . ) SHH 9 |—C
switch 214 . { PIH ' g
button i
D LPF dhveh L ":3,"9 = il 1 O
ext. clock | cLK HDRV automatic gain AGC e
control

butlon address, faat gate —

Figure 2: Block diagram of the MX-BPM.

w

analog outputs

As seen in Figure 2, four input button signals are fed into the module. The 1-dB attenuators then

equalize the input signals. Low-pass filters will eliminate the unwanted beam harmonics before the signals

are multiplexed by GaAs switch. The signal will be sampled with the local clock to provide a sequential

signal. After passing the filters, amplifiers and automatic gain control, the X and Y positions are obtained.

The sum of all signals is normalized.

3.1.1) Specifications of MX-BPM

Specification of the MX-BPM are shown in Table 3.

Table 3: Specifications of MX-BPM.

Parameters

Specifications

Beam intensity rang

75 dB

Input signals

+5 dBm...—70 dBm, 50§)

Operating frequency

118.00 MHz

Noise rms

<2mV [0...1 kHz] in £10V @ +5 dBm
<5mV [0...1 kHz] in +10V @ -35 dBm
<50mV [0...1 kHz] in +10V @ —60 dBm

Linearity error On-center

<5mV [+5 dBm...—-35 dBm]
2-mm off: <20 mV [+5 dBm...-35 dBm]




| Parameters

| Specnﬁcatlons

,_ —

Intermediate frequency

I
21.4 MHz or 10.7 MHz for narrow band IF

Page 6 of 9

Outputs X: 10V, A-B-C+D, or A-C

Y: £10V, A+B-C-D, or B-D

Sum: A+B+C+D, constant value (=3V)
Front panel LED PLL in lock

Single button sampling

Enable and Reset TTL controls

Button address

Two TTL addressing lines

3.2) Chassis

The chassis shall be designed to support 10 MX-BPMs per chassis. This shall be 19” 3U conductive

RF-shielded chassis. It must include 10-wired station with the correct amount of power supplies to power

all the wired stations. The necessary mating connectors shall be provided, as seen in Figure 3.

Chasslis rear view
DB9 male External controls input connector. Common to all stations
SMA]ad( RF input for test station
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SMA jack A to D button inputs, 4 per BPM station, A on top

DB15 female BPM station output connector, one per BPM station
IEC male connector for AC mains

Figure 3: Chassis rear view.

4.) Factory acceptance test

The seller shall provide the certificate of calibration and the test report of the MX-BPMs by

comparison to or measurement against transfer standards traceable to national standards, natural physical

constants, consensus standards, or by-ratio type measurements using self-calibrating techniques
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5.) References

[1] N. Suradet et al., "Improvement of hardware and software setup for the acquisition and
processing of Siam Photon Source BPM signal," pp. 1-3.
[2] P. Klysubun et al., "Beam Diagnostics at Siam Photon Source," 2016.
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