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RF Signal switching system for electron beam position

monitor utilizing ARM microcontroller

Tomonori Toyoda, Kenji Hayashi, and Masahiro Katoh
Institute for Molecular Science, Myodaiji, Okazaki, 444-8585, Japan

1. Outline of UVSOR 2. BPM and Purpose of switching system

Ultra Violet Synchrotron
Radiation facility (UVSOR, Fig.

Table 1: Key parameters of UVSOR Il The storage ring of

1 & Table 1) is a synchrotron Electron Beam energy 750MeV UVSOR has 24 BPMs (Fig.
radiation research facility at | reumference 532m 2’ : ::::C::O\g:;c(r;ico;silsts
the Institute for Molecular straight Sections 4mXa,5mX4 To assist th 8- 2.
O asslIs e
Science(IMS). . Fig. 3: Electrodes of BPM
Emittance 17nm-rad commissioning
Energy Spread 5.4m X 104 procedure' we have
developed a RF signal
Betatron Tunes (3.70,3.20) N
switching system
Momentum Compaction 0.033
Factor controlled through LAN
XY Coupling(presumed) 3% (Flg' 4)' Fig. 2: Wiring diagram of BPM
RF Accelerating Voltage 100kV signals Fig. 4: Photo of RF signal
pr—— 20.1MH switching system(front view)
u . 1MHz

Fig. 1: Portrait of UVSOR storage ring

3. RF signal switching system

The RF signal switching
system(Figs. 4 and 5) consists
of a signal switching circuit
with "mbed", FETs, and coaxial
switches. By this system, we
can select signals form 8 x4 =
32BPMsignalsto1x4=4
BPM signals with coaxial
switches of SPDT type and Fig. 5: Block diagram of
SPAT type. RF signal switching system 1

5.Programming using “mbedPRC.js”

1. We include
“mbedRPC.js” and
define 1/0 ports.

. We describe the
operation buttons
in HTML.

. We describe the
operation in
JavaScript.

. We write values for

variables to read or
. Fig. 8: Rough tune Measurement This case: in B2 bending duct
write |/ (o} ports. by Horizontal / Vertical Trajectory Fig. 9: Utilizing Sum Signal (example)

4. Control "mbed" with “mbedRPC.js”

When we operate
thecontrol application, the
"mbed" responds as an
HTTP server. At this time,
“mbedRPC.js” which is
built in the control
application controls the

1/ O ports of the "mbed",
and switches the coaxial

switches(Fig. 6). Fig. 6: Block diagram of RF signal switching system 2

mances

4 electrode SUM
1st to 4th turn

Tune Measure (Horuzontal)
11 cycles / 3 turns = 3.7 (vx]

Intensity (a.u.)

dX (mm)

BPM Number

Beam Lost by wrong vertical steering
BPM Number (Vertical Orbit)
Tune Measure (Vertical)

9.5 cycles / 3 turns = 3.2 (v)

aY (mm)

885 .

Tun

dY (mm)

LFESLEIEFLELFLL 111
JawvaScript

Fig. 7: procedures of programming

. Change in sum of 4 electrodes signals clearly exhibits

BPM Number

Beam loss caused by Vertical Oscillation after 3 turns.
the position of beam loss.

We have developed the turn-by-turn BPM system as
switching the BPM signals through LAN with coaxial

switches and "mbed". 2.
2. We could significantly reduce time and effort for
circulating beam after the upgrading the storage 3.

ring.

Improvement of accuracy by advanced data processing
(pulse form fitting, etc.) and learning LPC1769 (Fig. 10)
Easy swap between Ordinary BPM (Bergoz. Co.) and
TBTBPM (extended switcher system)

Automatic BPM switching, data acquisition, and data

processing) Fig. 10: LPC1769 base board
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Push-Pull @#EAA v FIC K B 0~1kV AJZ S LY —
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Rise & Fall time: 20nS, Pulse Width: 150nS ~ oo
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SHEA A Y NMR FIRT V& v )V AA - F DIz D7)V AFEHE 8
Pulse Height: 0 ~ -490mV
Turn-On Delay time: 40nS
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fenfiRAE 4 LED 72 2258 IS Bk,



EE AR DFEBSICHTND b DIKJEIC X 2 2EEUEN D S, B, B FRIEROS7IV—THN 20134 1 H
M5 12 HETICZ G TAEEREO ) X S ZLL MBS %, U A M TIEERIEFICREA I NI LS
DIz DIEER S DR DG E Uiz,

DY RAMCH B TNTOMFABETCITFEMEENH O RE TN TS, ALR—MIITXRTOY7ZIE
HTERVD, L [BEE] M ENERELBIC OV TIEEWERR—=IICEH Uz, iz, 17 EE
X ORE U7z THERFI ] 12 K A ARSI REFR ST 2T TV 5,

WMo IL—=7 (259 #)

£5ES |t 13C06  |Sample holder
13A01 ICF70 75 V& T. 13C07 RIOT RIS R—
13A02  |[FTOR)LZ—t1.8 JH 13C08 |RAF—UHA
13A03  |[NMR vl & 13C09  |[R—Z 84 BT
13A04  |[B&RULZRNVET BT Z— 13C10 | HRILE
13A05 DERISHT IV 7 ay ZBhnL 13C11 NFRAF<— (VU L)
13A06 | T¥&EHHT vy v 22— 13C12 2 — /N4 Z—> BPM Y S VT
13A07  [fUBEYF—)V 13C13  [ZIMT L BBEE
13A08 [LDEEAM6 OV T Ry 13C14 Shaft Anchor (BL5B F-)U k ###)
13A09 [tk 32mm 13C15 |75
13A10 [HBAV Y W TR TR 13C16  [BLSU HY > TIVFRIVE—T ¢ v H——R
13A11 L—HY =R H— 13C17 L—Y—=H = "HBI L
13A12  |PZT HOLDER 13C18  |7IVIMRBIF
13A13 |7 20Uk BIF 13C19  [M20 RV b
13A14  [ICF203 ¥ 2 —R— b HAT v b 13C20 |[HZEY vy X—

Ty &R 13C21 {RAE RS
13A15  [Abw/3—=, ZATnY 13C22  |AT Y LAN—ZyGEM T
13A16 _ [Bi 1A WLkl 13C23 |-/ Ak, 1) A— bk
13017 |RU T FFa—T5b RFBE 13D01  |B{=E8FHH bS5V AT 7 —
13A18 |A7—Y7L—F 600 13D02  |#1 NMR &)V AR E
13020 | Ro—o7 BT X% 13D04 ST 7 X7 % (PEEK &)
13A21 g}%@(ﬁg 13D05 7‘\1/‘7 ]‘fﬂ‘\—]‘x'}i‘_‘\/ﬁﬁﬁ'
13A22 ZRERR L 2 — 13D06 RAZAF v T L—F—=nN\oI 5
13B01 HEfRRERE)L [BEE] dOsFT &8 X
13802 [V RUINVIS—H)LE 13D07 |IDXY >~k
13B03  [F¥—73I5—FIL% 13D08  |fitkt Lk a— [BEE]
13B04  |[EB iKY E Y R—L 13D09 sk |~ 7 ajT L Eikks
13B05 |9 0 #RAGE RV X — 13D10  [FEEMENIRMIARE
13B06 IDLYATSAAY NV RT LD 13D11 7 Ly Rih— RSBl

25— DTS 13D12 ITl h Y ~—7 — A[EER
13B07 __ |[WWXAZOF v IL—FNII7 13D13  |RATRF v T L—P—NT I T
13B08  |#i NMR vV & doEH OB E E X
13B09  |IiEAR 7 —y—3 13D14  |SNOM HEEIHR IV & —
13B10 [P F—FHILE 13D15  |Mo /MR
13B11 RAR AR T =Y 13D16  [CD FHER RV X —
13B12 ITL—F 4 VIKRIVE 13E01 ATR [T 7 1 ViR
13B13  [iBINIT (RT* v hR—X) 13E02 JRIEFT A 2~ R
13B14 * |MWTV Z1illa08lE [E5] 13E03  |SUS # & athd e b
13B15 |&iE7 0y 7 X—BRITE 13E04  |BEApk e M U ARG R L X —
13B16 Uy v B—3 S 13E05 FATITy YA W b
13B17  [WHla=vw bk 13606 |EFRSIHEMIE BOX
13B18 |[RFz2 &)L 13E07 |/t8HV =7 Y7 X TR
13C01  |[MCP <> Ik Ver.2 13E08  |#i NMR F37FF
13C02 PEM HFEWRB U7 Ly Fah— Rdos 13E09 B AT —I T R TR
13C03 T T IVR R — 13E10 L—)UR)L A
13C04 RATaFy T L—YP =TV Ul 13E11 d=AT7RT %R
13C05 SNOM IR T =T X TR 13E12 TRy TR




13E13 ATR HH7a—v )V AT I 13G27 TURNVRE—=ET T
13E14 @ 13 mEARTT 13G28  |AASEEE
13E15 )V 13HO1 SE A A
13E16 ATFVVATSVY, a7y 13H02 [>T )LV A —
13E17 |73 T 13H03 |9 IV R —EIET.
13E18 NS VAT 7 —F 2 —TEIE 13H04 |[a—J)VR7 ¢ H—
13E19 AFM Bi% 13HO05 I I—KIVA—
13620 |[#tllEL v Ao b 13HO6 [/SIVAY 2 A28—< 2k
13E21 R ailkba 13HO7 KSRV RS 2—
13E22 7V hnE T a7 50ml A H 13H08 2 T—R)LA— GEINEME)
13623  |RAIT7 IAF—AX—H— 13H09  [ikklhIL & — No.2
13E24 EY) T T YT IVRIV R TR 13H10 [EBE&{kZt)l
13E25 AKX VR TRV B 13H11 77 ) Ui B
13E26 @ > T 13H12  [7&EEE T — 7 IVERGK
13E27 IEAR 7 )V 7 vy 2 100ml F A 13H13 7L —h
13F01 HZE S EN T 13H14  |[59s7 X7 %
13F02 A wis— 13H15 [ EMRHESM No.l ~3
13F03 BT IRV R —EENT. 13H16 |y RTZAFr¥ a3
13F04 ARV — 13H17  [Cr >— MYl
13F05 IS LW T AHT A 13H18 77— LHUS AR
13F06 ECDL &8/ 13H19 |HEAL—Y'—E Y 2 —)VoO#E1E
13F07 |RIGRIVT R T R— 13H20 |[Q AA v FL—P—FIJa—)l
13F08 |l % 35— X — G 254TPL R[5 H]
13F09  EHUEHIL 13H21  |ICF152 17 & UV 57=fi
ISF11  |PDMS Syt 54 13H23 [V~ TNT5 I
I3F12 /ARt AFM fiE 13H24 A7 >~ LA STM Tip WL Z—
13F13  |ICF70 »ﬁ*f 13H25 [AHV—R7 55 H
13F14 IBLSUfil/ 37 I3H26 _ [NMR R AR 2
= A) A o . NNy g |
13F15  [HASmfiH _ 13H27  |Cfoaml AK > VIREEHR DB [FE]
13F16 d=AT7 XTI % - XV v bRV EM T T — L RE— R
13F17 T L—5 PR 13H28 NI ==y "7 LY RA—FR
3001 - ﬁi; ‘7\//}: 13101 CRYSTAL HOLDER V2
Wy 13102 itk )L PEEK FlEME [EE]
13602  |400W 77 A NN—T BT 2 — ——
—~ e 13103 A1V —F757%5 DC Gun H
13G03 Ay a—x2EEE = ;
- . 13104 BENHSE T L— b
13604 (A AZL— T 18106 |7—/"—7 2790
13G05 DA —=TWAT AV I TR TR— N
SRy e 13106 22 Z)VE R
13G06 v — b T AR R ~— T — = 5
ey 13107 52w T AT v T
13607 De@&db v L2 .
e 13108 A L —R—RIR—
13608  |Mo 8% T IVF 4 XY — .
= —— 13109 in-situ DXAF &)LV &X' —
13G09 W=7 ¢ Y J7kREIN T = N
— 13110 DCITIVHRVA
13G10  |BL6B I T —JH#k it 1311 R
13611 |VCSEL €Y 2—)V LA -A110 S v
- 13112 L > e
13G12 A atk - —
— 13113 Bl 30° TS50V
13613 |hV—R757 [EH] 13114 |Ca—F— M
13G14 MCﬁP\?‘?/ I Ver.4 ___ 13115 AL —F— L B
13G15 Fo VAT 7—ay Rk ST o< Ty
— ——— 13J01 INIVAY 2 AN—HT R TR
13G16 [kt )L DOFIRBEIE : > > F— 1 papEnn
T 13J02 Si 74 kA A F— RIfEEs
13G17 tl\/XT'—?/)EH/ 97& ~ ) =] >
- - 13J03 JVRIw MRV E—
13618 [L—¥—A/\—RHIhL 1 L S
13G19 LD7§7()&‘_ 13J04 /\7}1/7‘/(7‘7&UJ§E
— — 13J05 2LV FL—PF—n\ 5
13G20 * |7ch~A7aiErLEAXS ] ?ﬂ ;}bﬁ Zz‘&
13621 | NMR %5 — = 1 DA S
R 13J06___|~= v F 75 A MLA
13G22 V— LAk wos YT T
— — 13]J07  |/ids 7 X T 2 —
13623 |[EOTF A FHRIVA 13108 ~
13624 [E—L5 A I JIG Y T
13625 ST 7> 7— 13J09 ATR-STF H# s ehos

53




13J11  [ARA5 ARBIIL EFEETIL—T G14)

7= Z YW —

L= U 13B01 FT-IR hEwes iR AR aR o R
1314 L7 179 13B02 | B/t OV — s
1315 [Cr £10) SEM G5 13C01 | Z—>5A %—>/ BPM YJFF a8
13]16 Cr)3—, RV A —DHE o o
13J17 FHE € 731%-9—0 1 :\3 ﬁ#&%ii & BOX)
13J18  |NW25 7 7 U LI = gggé ?%Mgﬁg V7 > 7 DA
13J19 FTIR 75— T1F

> 2 L 13D01 [HVA v %Z—avy

9120 o Ll 77 13D02__|NMR LRt my /by — (55
1323 [BaEls 77\1@&)} 13E02  |[BrASAE vy [BEE]
13]24 :14’}1/(:.,\ 13E03  |@#7T + LA [l
13K01  [/S—YRw X 13F01 FBEANFNE BOX(BlRR)
13K02 [/ WBHE 4. TRF UK 13F02 ([T S< 70k [BE]
13K03  |® 32)¢¢uw R 13G01 FeTBE A E AR
13K04 |V VT IVRILE 13602  [HV 1 v x—nw ZEEOUGE
13K05 [Q A1 v FHI F—HK)LE—kid 13G03  |IKV @/ ULy — [EE]
13K06  |[WiEa~/ LRV 13HO01 Fe B R AR SR
13K07  |ICF114 75 v V5HE 13101 TTL FiRes Ver2
13K08 A - R 13102 ISIVARSAN—HESE#HTr—7)V
13K09  |Cr/\— 13J01 JARXT 4 IV E—
13K10 RoAN—axr X% 13J02 Bt )VEIRE S 2T I
13K11 PAR— MENGE L 13J03 Ty w Z—av ha—J— RN EE T
13K12 ;b/ %mjﬁghui 13]J04 Si 74 b ZAA— FHiiEZ
13K13 B\ >~ h— ik 13K01  |LEDM@HHa>Y tu—5 [BEE]
13K14 HZFET RV ZE— 13K02 P—L¥yw&R—-dybOo—5
13K15 T'IAFw 7SRRIV —ohn T 13K03 LED 5 1 k (GBJAmEAT)
13K16  [#HIEaA LRy 13K04 |V RE—ZaV FO—F
13K17 MOT ;1411/&“7“ 13101 * [EEBIFEE®E SIVAAA v F > FEEK
13K18 | —H— /) /RS FibhI T 13L02___ |4 %A 7 LED Ktk
13K19  [H TR I7UINT 13103 Tr FRAF— R 1T 5 &
13K20 SEM b — 7‘_%]\0)%0)%2 13L04 Piezo Driver

& 75 VA 13L05 EEEER (AR LM
13K21 [ CHRG H oldis 2 )L O R S
13K22 JLw FA—FREhnL
13K23 N2 RS
13K24 L > XEERE
13K25 P TIHRIN R ——K
13K26 JLw FAh—RBhnL
13L01 T TIVRIVE—DBINT
13L02 |[B o INrs55
13L03  [/SAHRIV R
13L04 Bkl
13L05  |#IETIAILERE Y
13L06 T IVRI R —
13L07 LED 57—
13L08  |VG250-ICF203 Z5#a7 5 > It
13L09 |7V HDEROEME
13L10 L—Y—kERT v N—HF2—7
13L11 BB Z R —H—
13L12 RV R—
13L13 HEERIV R —
13L14 DA
13L15 FhRIV R —

54




PEERAF= Annual Report 2013
SRR 26 4 3 AFAT

e « FEITAT ERRIANISERERS 0 RISARTSERT  RREREE
444-8585 i rHHIARSFHT U4k 38

ISSN 1880-0440



