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Proportional counter type BLM : P-BLM

It is operated on analog mode, not pulse mode -> Output current is limited below 1uA

gain curve of BLM#199

1.0E+05 ;
Anode: ®50 ym Pt wire 1 atm, Ar+ CO, Vin2 |14 ,‘
/ / 1.0E+04 - AVln(y)ln aln(y) o
/ a P a |
[:: % / Acti :] 1oEsos Lot
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£
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ZGMIFIZP-BLMZ 32 Calculated DC current limit which shows thus gain decreese- > Scape charge effect

10% gain degradation in case of DC



Air lonization Chamber: AIC

Shield

HV

- Anode

Photo of inside electrodes of AIC

*Gain=1
*Gas -> Air
* Applicable to high level beam loss event

*f Respose is limited < ~kHz (dep. on cable length)
=Can not measure residual dose
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MPS(machine protection system) signal

out
Analog circut
HVPS 7, g=n conteol
et
Proportional counters ¥ * Fast ADC
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: D e
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Courtesy of T. Toyama



BLM Displa
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BLM signal (a.u.)

MR P-BLM
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MPS signal flow chart

P-BLM output signal provides an interlock trigger to MPS

When MPS on, a beam goes to Abort dump
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Residual dose measurement after
beam operation using P-BLM

Fitting function of residual dose from Collimator unit
D(T,t) = B(p{lag(T/t + 1) 4+ ae Hunsst 4 E(I — e_’lﬁ"fﬂ*‘T)e_’l"-fﬂ%‘t}

7 \ )

Sullivan-Overton formula: 1/3.7h 1/450day

1 10000
lO N L L \J L
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8 Collimator 1
: - o] W Unit 3
Lo £ N ~—
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X = \' Slow Extraction Beam Operation
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Dose from Mn56 is important to estimate the dose rate after beam stop
but also long term activation.
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Beam tail measurement at 350BT Collimator using AICs
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P-BLM, AIC

__________

__________

Existing system

ADC

PLC based ADC

* Issues on Amp box (12ch/box)

Large DC offset drift on op-amp
temperature (Thus, room
temp.)

Analog integral -> sensitive for
DC offset drift

Large AC noise -> restricted
performances on MPS

Does not do hot swapping ->
Connection terminal is floating
-> HV is applied to the cable
shield

* |ssues on ADC

Only 100 samples per interval.

Vertical sampling resolution:
20000points(min. resol.:
10points)/10V.

Only for integ. signal, no ADC
chs for raw signal outputs.

Depending on a MPS trigger
timing, data are cleared.
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New BLM system
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New system

— == =====aNewADC
1
1
1
1
1
1

:
1

CM  swenc NewBLMamp

g‘
1

\?
W\

CM

filter
—
=

P-BLM, AIC

i
S
%

SBNC New BLM amp

CcM

filter
—
—

\2
W\

™M

filter
—
—

llllllll

P-BLM, AIC

Installation works are going now

AN monr

SWBNC

i —

|
HV PS




Dual BLM (P-BLM and AIC) system

The essences of the upgrade plan

New requirements
The residual dose measurements after beam stop in

addition to the conventional beam loss measurements. Residual dose measurement  0.5Wimloss 1kWloss at collimator
The required dynamic range is higher than 1E6 to

cover 1kW fast beam loss at collimator area to residual | DRI S0k | ko

dose measurements.
The needed frequency band is from DC up to about [Crost T P-BLM fikHz ] AIC 1kHz

200kHz which is correspond to revolution frequency. (IPRTTTT BRI RTTT BRI BERTTT BERTTT BTt RERTTT BARTTTT MRt |
More higher frequency band is needed to study intra 1074 10 10° 10° 10*

bunch oscillation. Gy/h

The dynamic range using the both P-BLM and short-AIC.
Gas gain of P-BLM is set as 1E3. Open boxes show the
dynamic range of the raw signal and the gray boxes show
that of integrated signal. The frequency bands of the data
are also shown.

The essences of the upgrade plan

OExtensively enhance the dynamic range

1m long AIC (short AIC) and P-BLM double system
OMore higher frequency band

Scintillator and photomultiplier tube type BLM (S-BLM)




New front end isolation amp

New Isolation Amp: Basic Circuit and Performances

03

1601

Same package <—

1¢
Amp,, ' o
inplt S E -
<) PDZJj ;‘)7 > 44
vm\»‘x1 O L " output Poad
H
™~

Photocoupler: HCNR201(Avago)

| The two photodetectors (PD) are couple
Ea with LED light

T isolation

>

O3

At At step interval

1, Current flow I;,, Charge injection AQ=l;,,At =

Input terminal voltage then AV, =AQ/C;, where C, is input capacitance

2, Vi then becomes AV=AV X Aol, here the Aol is open loop gain of Amp;,

3, Vyand Tr1, and Tr2 control LED1, and LED2 current to decrease Av;,

as liy=lpp1-1-lpp2-1

4, The LED light produces photodetector currents as lop; 1= lpp1.2, lppa-1= lppa-a
5, The normal trans-impedance amp and following differencial amp converts as
Vour=Ri{lpp1.2-lpp2-2) € lin

106002

1062 10600
106401 1-V cconverter
roeor w.0. phase " 1oror
F-response compensation ;% NewAmp
e t
. L e 10640 L0602
-- NV220¢ -V cconverter / -
5 s w.phase H
° - = NAToEphase comprsatin  1OE01 compensation \ 10603 E
10601 wh 70 £ = . 2
oo : Noise density z
——rew2int 10602 10608 3
et Main component is coming i
e frome,
10603 Nearly same 10605
L0604 1006
10603 a
10003 1060t 10608 10606
) A 10605 10607
Loeor P
Frequency response of normal I-V and new amp.
The response of the new amp is about 4 times faster.
oo AD8065
v Offsetdrift: Suv/K g GBP=60MHz
@ e=7nVrms/VHz
™ o @ v . =0.6FA/VHz
$° o e+ + vy w E 47nF fi ~2kHz
fou e ————— + -
H “
H Sesesy desnane ‘ : . .
«“ s Thermal noise \ €no = Jeul + (Reil) + (Mg Shot noise of input
oo ——s . i = [wars, ny bias current
Voltage noise gam\ " \‘K‘T"(’ , o=zl
Lmas V4R (Gt G)s <— i
o & N ey e MR N (7 voltage noise
P
e e® | == Noise density profile for the new amp Is now under investigation

Offset thermal drift measurements
Measured several times

—e— Vo203
> £ 5Virput-JrdHO
- £ 5Virput-4thHD.

—e— £ Virpu-SNHD.
© - £05Virgut-2nHD

© - 20 5Virput-3gHD

gain(dB)

IMRR

T

1006000

100601 1008002 1006403 1006404

Sraquancy)

100€+08 100£406

Harmonic distortion measurements
THD=90dB @ 1kHz

1.0E+02 1.06403 1.0E+04 1.0E+05

frequency(Hz)

Isolation mode rejection rate measurement
IMRR=94dB @ 50Hz

— Gain
Phase
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Photos of the new ADC
board for BLM system

ADC: AD7760
FPGA: Xilinx SPARTAN-6
VME controllers

512MB DDR3 memory

. ADC board X 6 Nx
Isolation amp
4ch input/board
5 8 parameters |
SE 83
| £ | = S 4_1>"u
BLM o S S M £
v il 5
Gate in — 2
On/Open 5 %) w 9
oitios | [romorovoror )| 2 8 2| f3llE
] -
2| = @ s o
we L (oo & |18 2 M8
s[® 3 g
Tri.1 o~
P k1
T2 ‘ Timing board = S
c w o
<3 > £
<
S| . EFIVT 5 <
12MHz clock S5 | 7|PtLame [ 2 = 9 o
g3 1kHz o c -~
=3 i2 cANNEF
3 @
@
okl CPU board = ]
Parameter setting H a
Alarm level setting “ m, :
Data display > 3 EPICS | & s
ESR b3 >
S | 10C s

A=

Block diagram of the new data taking system

Waveform A Alarm level 1

-

Alarm level 2

1MS/s data ::> Trrigerl

‘ Trriger2
\ M
-

Integrated

Alarm 1 Status h High
Lo
High

Alarm 2

e (=
{Charge Data [——)
(i ama] >
—)

—>

Alarm 2 Status |

Lo

Y
b .
Offset subtraction Data taking

The block diagram and the schematic drawing of the signal processing in the FPGA.

Offset subtraction procedure

1, The switch in front of the front-end amp open after trigger 1 (Gate goes to high)

2, Offset due to front-end amp is calculated during trigger 1~trigger 2

3, After trigger 2 the estimated offset is subtracted, and the switch is short

4, The signal during trigger 2 ~ K1 (first beam injection timing) shows current
induced by the residual dose that should be extracted from the real beam loss signals.

4 Dynamic range (pp Noise/full range): over 19 bit @300Hz BW
b over 15 bit @300kHz BW
» THD: 80 dB.

AwusTs: 00 (uoalocs) Cesrlamr)  AMSTS: 00 (ooalacs) Gerlam)  AMSTS: 00 (ooalacs) Cemer Laer)
SIGSEL: gz ) SIGSEL: gz ]
DAISEL : [para) DAISEL : (oaza]
: Emmw DAZSEL: Caama)
WEIKT vEKZ
1 kS/s data

iiieczz
i§teczz

]

1

BW:300kH

1 Al
= =] 1MSIs data
120uV
Uoondeiamhintiianes 1= bl gibaibong [ bk alpid b
g {M;‘w kg e MR 1rimnm~nu’u- e TR T ]
EPICS OPI for ADC test

A 512 MB DDR 3 memoryon an ADC board can store 18 sec data
The data is updated at each MR cycle like a ring buffer.
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