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KACRA  AEL subsystem

1. AEL makes analog electronics for KAGRA.

2. Basically each subgroup of KAGRA orders necessary circuits to
AEL.

3. AEL does not disturb that each subsystem will make circuits by

their own, but AEL suggests to share the shape of connectors,
chassis or cables.

4. Each subsystem submits circuit diagrams when ordering.
—  AEL does not accept concept only ideas.

—  AEL asks to implement DAQ monitoring points, controllable switches
for digital 1/0 signal.

—  AEL suggests to use existing circuit diagrams, for example LIGO DCC.
5. Management of circuit and the diagram

— All circuit diagrams will be stored in JGWDoc.

— Each circuit must have a serial number.

— The diagram with serial numbers and each modification of the
diagrams are recorded by JGWDoc.
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prototype |iIKAGRA [bKAGRA
Sub Project name Item name (k] Description DEH (HEH  (XEH |RETH BAsE B KTFEB|ERTH Curmt Status REE |RERETDOA |ERE
vis LVDT driver prototype 1 2011/9/1] 2012/1/31| 2012/1/31|8&E . EiE NIKHEF 100%)
VIS LVDT KAGRA 2013/2/15(2014/1 L4 #H NIKHEF 2
VIS 2013/2/15
b

LV 2013/5/29| 2014/1/15 IKHF
y LV ER
VIS LVDT i E 5% 10
vis LVDT driver bKAGRA 11 2015/3/1| 2015/5/31 EiE 0%
VIS LVDT-Coil distributer prototype LVDT &Coill =531 1 2013/11/18| 2014/1/31|  2014/2/4)-HANZIFRTE B0 =) 100%
VIS HHRE 2013/11/18[2013/12/18| 2013/12/27|H-AkRE . B0 =) 100%
VIS ERTHA> 2013/12/19|2013/12/25  2014/1/9[#& T =) 100%
VIS board B4 1| 2014/1/1f 2014/1/15] 2014/1/29|& 7 R 100%
vis Front panel 74> 2013/12/19|2013/12/25| 2014/1/20[& 7 R 100%
vis Front panel8{E 5| 2014/1/1] 2014/1/15] 2014/1/28}& 7 ) 100%)
vis Rear panel 7H# 4>~ 2013/12/19|2013/12/25| 2014/1/20[& 7 R 100%
vis Rear panel8{E 5| 2014/1/1] 2014/1/15] 2014/1/28}& 7 ) 100%)
vis #HIT 2014/1/15( 2014/1/31] 2014/2/4|8& 7 R 100%
VIS LVDT—Coil distributer iKAGRA LVDT &Coil 243 i 7 2014/9/1]2014/11/30) L] 0%
VIS LVDT—Coil distributer bKAGRA LVDT &Coil 243 i 4 2015/3/1| 2015/5/31 |eao 0%
VIS GEO phone distributer prototype HALBREE 1 2013/11/18| 2014/1/31|  2014/2/4)H-HAIFIFRE, |12 =l 100%
VIS HHRRE 2013/11/18{2013/12/18| 2013/12/27|/ LM IFIFRE. Bn 2 100%)
VIS ERTYA> 2013/12/19|2013/12/25|  2014/1/9|& T =) 100%
VIS board 84 1| 2014/1/1f 2014/1/15| 2014/1/28|8& T ER 100%
VIS Front panel 751> 2013/12/19|2013/12/25| 2014/1/20[& 7 ER 100%
VIS Front panel S {F 5| 2014/1/1] 2014/1/15] 2014/1/28}& T ER 100%
VIS Rear panel ¥ H# 4> 2013/12/19|2013/12/25| 2014/1/20[& 7 ER 100%
VIS Rear panel 84 5| 2014/1/1] 2014/1/15] 2014/1/28}& T ER 100%
VIS $H LT 2014/1/15( 2014/1/31]  2014/2/4] ER 100%
vis GEO phone distributer iKAGRA HALBREE 1 2014/9/12014/11/30| ] R 0%
vis GEO phone distributer bKAGRA HALBREE 7 2015/3/1| 2015/5/31 | ET=] R 0%
VIS Coil driver prototype 5| 2013/5/29( 2014/1/15 EMACISTHIAIZTH. SRR EFD & EMAC, £R 100%)
VIS Design 2013/5/29| 2013/8/31 EMACICTEREHH EMAC 100%)
VIS board 5|  2013/9/1|2013/11/30) EMACIZTH{E EMAC 100%)
VIS Chassis 5| 2013/9/9] 2013/10/1 1UDHamilton Metacraft D MESFEMACICEAF. =) LR 100%)
VIS Front pannel 5] 2013/11/12|2013/12/13 EMACIZE AT LR 100%)
VIS Rear pannel 5] 2013/11/12|2013/12/13 EMACIZE AT LR 100%)
VIS FAHILT 2013/12/1| 2013/1/10 #8H I T EMAC 100%|
vis Coil driver iKAGRA 29 2014/7/1| 2014/9/30 [ [
vis Coil driver bKAGRA 23 2015/3/1| 2015/5/31 & 0%
vis OSEM driver prototype 1 3 2013/9/1] 2013/12/1 BB 100%
vis OSEM driver prototype 2 3 2014/4/1| 2014/8/31 & 0%
vis OSEM driver iKAGRA 18 2014/7/1] 2014/9/30) & 0%
vis OSEM driver bKAGRA 8 2015/3/1| 2015/5/31 3 0%
vis OSEM distributer prototype Sensor&Coill 243 3 2014/4/1| 2014/8/31 B0 0%
vis OSEM distributer iKAGRA Sensor&Coill 243 21 2014/7/1] 2014/9/30) | 0%
vis OSEM distributer bKAGRA Sensor&Coill 243 8 2015/3/1] 2015/5/31 B0 0%
VIS BO adapter chassis prototype 1 2012/6/12| 2013/11/1] 2013/11/1|EQEI<EHE. =21 R 100%)
VIS board 1| 2012/6/12] 2012/6/12| 2012/6/12| 0 EI=E AR ER 100%)
VIS Front pannel 1] 2012/10/23] 2013/11/1] 2013/11/1|E0 BI<EAH*. ER 100%
VIS Chassis 1| 2013/10/20] 2013/11/1 2013/11/1|BiRLEHL CBO BB AF. LR LR 100%
VIS Stepper motor driver prototype TAMAE] B2k B iR 1 2012/4/1| 2012/6/12| 2012/6/12|B0 BB F. =l =) 100%

Design 2012/4/1| 2012/4/9 100%

e 2012/4/10] 2012/5/7 100%

test 2012/5/8| 2012/5/24| 100%

Installation 2012/6/12| 2012/6/12 100%
VIS Sty tor t 1 2013/12/20| 2014/2/2 AL iR 5
VIS 2013/12/20| 2014/2/15| 2014/2/13|E XA sHREH e:]a] 100%
VIS = 0
VIS vy .
VIS - 0
VIS k5 0
VIS F 0
VIS Stepper motor driver iKAGRA 1 2014/9/1|2014/11/30 1l g 5%
VIS Stepper motor driver bKAGRA 11 2015/3/1| 2015/5/31 1id g 0%
vis Picomotor driver iKAGRA 7 2014/3/1| 2014/5/31 [ =i 0%
vis Picomotor driver bKAGRA 8 2015/3/1| 2015/5/31 i wiE 0%
VIS RMS-DC converter prototype 1 2013/7/22 BEBODTHAUHFD, iE3 5%)
VIS OSEM iKAGRA 2014/1/27| 2014/3/31 CADT—%8fEh & 100%
VIS HHRE 2014/1/27| 2014/2/10 ®T & Fabian 100%
VIS RIRTFHA 2014/2/11| 2014/2/2 F k5 20




KACRA  The number of circuits

e Currently 804 chassis(boxes) are counted!

— The number may increase x1.5 times when actual
drivers or interfaces are considered.

— Prototype: 95 chassis, iKAGRA: 456 chassis,
bKAGRA: 253 chassis

— 149 chassis have been manufactured.

149 means VIS:13, MIF:2, 100:2, DGS:132, not much
progress except for DGS.

JGW-G1402279 2014/4/3 KAGRA 3rd external review



KACRA  Ex 1: AA/AI filter

— Manufactured by company For 100 chassis, 520
boards -> ~50000k Yen: 500k Yen/ea.

— 7 months including design, manufacturing,
inspection for noise and transfer function




KACRA  Cost

 AA/Alfilter interface board x 12
— Estimated by AEL : 233k Yen
— Made by company A: 559k Yen

 AA/Alfilter interface

— Made by AEL for 10 boards: parts -> 355k Yen, board, soldering -> 285k Yen,
total 740k Yen

— Made by company A for 30 boards -> 4515k Yen
 Roughly speaking, 2-2.5 times more cost if asking to company

e 11U chassis

— Company B: 1355k Yen / 12 chassis = 113k Yen/ea. (including front/end
panels)
— Company C: 907k Yen / 8 chassis = 113k Yen/ea.

. including initial cost, additional order -> 17k Yen/ea.
. Needs initial cost for each design change

— Hamilton Metalcraft: $1300+70kYen (shipping, tax) for 10 chassis = 20k
Yen /ea.
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KACRA  Making analog electronics

1. Asking to AEL: each subgroup to AEL

2. Design diagram: by each subsystem
* Introduces existing diagrams (EX.LIGO
DCC)

3. Designing diagram: by each or each
subsystem or AEL

4. Ordering electronic parts: by AEL

5. Making boards: by AEL

6.Soldering electronic parts: by AEL

7. Design chassis: by each or each
subsystem or AEL

8. Making chassis: by AEL

9. Putting them into chassis: by AEL 3’Mo6re months

10. Inspection: by each subsystem

2 months
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KACRA  Circuit production

 Osamu Miyakawa

— contact to subsystem for design and concept
 Kamiizumi

— Drawing diagram and board

— Parts ordering
— Assembling

* New engineer?

— CAD administrator, but not familiar with
electronics

 Warsaw University of Technology
— Full manufacturing from drawing, but no budget
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KAG/RR Ex. 2: Table Top Frequency Stabilization Servo

o

Made by AEL
1. Discussion and design for 4months

2. Board and soldering: 2months
3. Assembling: 1.5 month

. Total 7.5month

W e e R

3 e P - 'g"’“_" ; } "
JGW-G1402279 2014/4/3 KAGRA 3rd external review 9




) HIIU".'..'F' N,
S U R

;,{4_@;[.’ i1l
4 AN
STr| -

. ® waliwa = [y » 2 » 3
SRR v G (R, N =

2014/4/3 KAGRA 3rd external review




o

KACRA  Other big issues

* Design and fabrication for DC power supply network

— KEPCO ATE series:

50 x 36V:30A, 15 x 25V:10A, 15 x 15V:6A, 15 x 6V:5A were
ordered and stored at Kamioka building, and will be installed into
the mine by October(?).

— How to establish DC distribution to each circuits, using
tap?
* Design for wiring, purchasing cables and actual
cabling in mine
— For DC signal
— For RF signal
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