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Aol REEL o] 9 ¥ HFE 93¢ o9 Vacuum lon Pump ¢ o2 A&7] %
Wzt 327 AT
Ao REZE] Aol F&AA S A= oA AFE vl dAdol

AAsA SHF ok st o] F Ao]|RER &AL f & F = 94xE A4 F

2l =2
AU = Aol ﬂ%ﬂr‘cs}cﬂ Hrg AAFE AN F AddS A Adsts s
& zheth 3 CPS7F AHA| B33 22 5o xude PS¢
A= BPS AR 7hEEo] vt A5 FEste A5S &E4A7|BEE, CPSE FH
CPS7F ztdt HASS ¢#ed, 9A 1£403 BPSE Adstes HHES dlgof gt
BPS7F 7] 2pdty] = whge] A% upivbAl 2 ECICS7E CPSE AbstoloF gkt o]
3l 114 CPS, BPS AeHe = usec oW F2ZF H oo 3t}

XPO]EE% A4 4 9 BT 9 ECICSE 5449 KSTAR9e 44 &4& 9@

O 00 OO0
>
o
it
I
i
22
fols
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6.2 ECICS 7]|& At%
EC Integrated Control System (ECICS)= 17]9] Ao|Z2EEZo 2 FA4 ¥ ECH A
288 FEelr] Y3 BE Ale] Al="s sttt 27244 ECICST 3 A JHUHF

ol, ECICS?] 7} +4 8452 st=sdo] T7&% vt Fal 7]s4 Aoz FZdth

LTU

DC CCPS
AC CCPS KSTAR MDSplus |

CTU
| | |_I
SCM PS KSTAR
I_ |—| ECH MDSplus |

PCS

GPS

HPS i i i e s o e e e e T -
—] VACION ! | | Linux Host !
YACG : = L ECIOC :

POL C x2 1 !

EPICS |1OC OPI 1

TMP x4 - ETH i

l 1

Arc Det I 10 ﬂ 1

: (ADC,DAC, 1

—] RF Det I DIO) | RFM 1
Flow Meter I ECEC ECRT :

Wat. Chill *4 ] DAQ | FPGA TAC-Engine .
S 1

o”. Chiller X HATRX L_HATRX | 1 [ !

Air cool | ECICS 1 HATRX 1

Fence |—1|-———1—"———71T -rr-———"—p-----—"q~-"—"—"=—=—"—————— =1 -
RF SW HATRX HATRX

RF GV -
CPS cont. BPS cont.
| intert |7 Interf

1 RTD T

PLC
| Local hub |

a9 2 ECICS 4, 34 A UH-7F ECICSE e

]

Ant. Wat. V

ECICSE %% ® RF A= 9o §olstws 72t /15 7Ha4 Qussg
o,

ECH®] 544 @& 744 ECIOC $43=% sh}, BCFC/h CPS, BPSE 4
A Aojstr = 9 o St} oFgl= ECRT, ECFC,

Fitol dF ECHe EFA4o] x3 =
ECIOC, PLC, ETOS 18]3 HATRX 9] 93} 7]z & 7teFs] Arsk Aolu)
e ECRT - EC Realtime Controller
EC EEd oA golds AEstA Astr] 913 Blockelth. ECRTS =2 AHA

Ay

7 REYolA Fu4(EM)eF Duty cycle (dM) S2ld], 4 FA|7F PCSY ¢ o] e
RFM<S 23] PCSE HE A v &4 FA47F LOCALY 2% ECIOCE HE #Ayg o
=t (7]1¥ ECH+ PCSZ H¥ ON/OFFE Uil E2E5 A woyt PCSE - A
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dul= RT W45 222 34 (M, dMs W52 dx A998 5= glon
LOCALY 79 ECIOCx= H2 Aite] Br7bsstea M, dMs W5E AT Futel ¢l
t} oolo wak M, dMSe WEE FA 3]

PCSZ FEHE fM, dM 5 A B4E A% v 3o X hHsi)

* ECFC - EC Fast Controller

ECFC= RF ON/OFF A CPS9 BPSE Aol whel s4A17]= 9&S FasiH,
1 usec Bt} wWE A FEZE Q2 3th Ao|ZERES HT 37| 9lste] 1% (sampling
< 10ms)®] dlole} A HZ fault A& 5 FAstof ghrh (Ex. No RF). vk ofye}l shot
dataZs " E g o] AF3doof dv} fEo], shot 8 & MDSplus data tree® 4"

AEF Asholol k.

e ECIOC - EC epics Input-Output Controller

ECIOCE + Alo] EE0 =24 OPI9 A4 dAdx o] deprle AY 9 Aojo] o]&%
th 28] EC A" &3 Al 993 slow interlock # 2ol o] &#th ECICS <]}
AAEE FE2 ECRTS PCS, LTUS CTU —18lal ECIOC %]t

PLC - EC PLC

PLCE EE =9 A% (sampling > 10 msec)9] ADC, DAC, DIO (ex. W2+ &%/
g FZY PS fault 48 %) ] ALE-HY PLCE= Slgnal condltlonmg Q] B A5 A

=<
Q= ahel BCIOCE e 39 4 3

ETOS - EC Ethernet to Serial

ETOS+ Serial Interface(RS232, RS485 )7t ol &%+ =9 HFo A=< Al
(ex. Heater PS¢ On/Off % wtetw|e] A ®)st7|9la] A&t S8 Fof &AE59 fault
NE F A FREV =& A3 %E ECPLCAA 5 Hs7|= 3},

e HATRX - High speed Analog signal Transceiver/Receiver
& old 2 g Alayd 3 HAE A2~"Hol Bandwidthe= 1 MHz Htup =t}
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6.2.1 st=o T4

ECICSE #3gt #A st=do] gl~E+ 3% 233 2t}

6.2.1.1 VIE®Z +4

* RT Ao} BE& ud vES A% A% EHAR FAHAT
© 1% WEYA
- RFM¥} 10GE network A A Y E$ T AFgHT
- 10GE network< 2port & T4 % 31 SDN E24lof A8 ¥},
! SDN2 5 t& Aok A3 Sl AHg-H
- RFM 7}=+ KSTAR PCS9F A4 5o FAlol AFg-H T,

@ A& HEA=L
- 1GE networks 2port®, Epics Channel Access ¢+ TCNe| Z+z} AL&8= )
- 1GE network & Epics Channel AccessE $3l] lport= KSTAR Machine Network®l
Ad )
- 1GE network & TCN& &3] RT #lo] EES KSTAR TSS¢ &7|statr] ¢
KSTAR TCN Hubell 12 #th

@ Algld EH=A
- Z+ ZAA9} ETOS X7} Alg]d HAlo® AZ4%1 ETOS+= Machine Networks &
EC-10Ce} 2%t}

ol

@ HATRX WES =
- AAG Y Y o= A ATE HATRXARE E3 Uxgd Fazz 2759
ECICS7HA] A dt},
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6.2.1.2 ECFC

ECFC R &S MicroTCA4 FF9 A8]& AH&3tt. RF ON/OFF Al CPS¢F BPSE
Al el w27 98 2 A HolH S flsl ADC ¥ DACE AH&-3ot

6.2.1.2.1 Crate 74
- 670 AMC RE= 4709 RTMEE=E &3 7Fs3k 2U Rack mount 7153t crated AHE

?5]—1:]—
- AXNTFe R HolHE Wby 9siA 3719 ADC FMCEE3 1719 DAC FMC EE&2& Af
g3},
- 2709 FMCE A x 7}%53 RTM FMC CarrierE AF-&3kt},
AMC RTM ELF (or FMC) Role
ACQ425ELF-16-2000 Fast Signal(2MSps/s) Al 32ch DAC
KMCU-1 | ACQ400-MTCA-RTM2
ACQ425ELF-16-2000 Fast Signal(2MSps/s) Al 32ch DAC
ACQ425ELF-16-2000 Fast Signal(2MSps/s) Al 32ch DAC
KMCU-2 | ACQ400-MTCA-RTM2
AO424ELF-16 Fast/Slow Signal(1MSps/s) AO 16¢ch ADC

138 4 FMC RE 9% 2 A%

2

9 IS =X 98 NATY MCHe 39 2Ees P%‘JU}.

Al %+ Slote dgd Wz 8 Slot #el& o] &3sto] = gt

- BNC Panel& A}%é}ﬂ DAQ 2= Al ARG LE}

- EC-FC¢ KMCU 7} E&9°] EC-RT¢ ACQ-FIBER-HBAEE Y 1H1& ilinx aurora=
AdH o] HolHE EC*RTE BuUlan EC-RTOA Alo] &S W A AR ALE
L=

- KMCU$¢ RTM FMC Carrieri= MicroTCA.4 Zone3°ll 2]3] 1A=},

- 2709 FMCE A # 73 RTM FMC Carriergs AF-&-3ghtt,

x> o
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no. Part no. Set Role Description
| RackPak/M5-1 [EA Crate PowerBridge,2U, 6 double mid size AMC slots, 4 uRTM
slots, MCH & PM slot
¢ 2 2
5 NAT-PM-AC600D IEA Power N.A.T, 600W expected workload of 12 AMCs, 2 CUs and
2 MCH.
3 MCH-HUB-PCIe-x48 IEA MCH N.A.T, 12 AMCs, GigaBit Ether"net 'swnchlng, PCI
Express (Gen 3) switching
4 ACQA425ELF-16-2000 3EA ADC D-Tacq.16 channels, 16 bit resolution, 2000kSPS/channel
5 AO424ELF-16 1EA DAC D-Tacq, 16 channels, 16 bit resolution, 1000kSPS/channel
6 ACQ400-MTCA-RTM2 | 2EA RTM D-Tacq, two module carrier sites(FMC,ELF)
SeedCore, Zyngq, 2 x SFP+ Ethernet - RJ45 microSD
7 KMCU-Z30 2EA AMC LEMO CLK/TRIG
32 isolated BNC connectors, 1U 19” form factor
8 BNCPANEL-32 4EA | Terminal providing connectivity for various D-TACQ products
which use SCSI-68 or VHDCI connectors
7% 5 EC-FC ## #=E
owerBridge
pC om pu:lerg‘

KMCU-Z30

KMCU-Z30

D-Tacg RTM &4~

D-Tacg RTM &~

[Rear view ]

1% 6 EC-FC Crate 74 %




EC & AloiA A A=k 24/91

6.2.1.3 ECRT

N

¢

ECRT Aol REL 2AA7F 338 A4t
a2 FAH

“

e
2
2
il

A s Mol AAE HES

6.2.1.3.1 Server T4
- AAZE Ao E Y8l A= H59] cores VM RARE AAstojof st 12 core o], 2
socketo. 2 +AJ g},
- A= UEY A 7= A2 99 PCle slots g el oFghtt
- SEdolE HHe Hee ¥ 4 JdEE Redhatrlol A F 3 turning Guideol] $5o]
3} wofof Tt
- RFM< &8 AAF A4S & 4 dofof g

- TCNS g3l AAHE 5713} 7hsafoF gt

no. Part no. Set Role Description
-z A A A9 AL W-2133 3.6GHz, 3.9GHz Turbo,
6C, 8.25M 7i~], HT, (140W) DDR4-2666
- o 22] 32GB (2x16GB) 2666MHz DDR4 ECC
RDIMM H| 2.2]
- H|H] @ <34 NVIDIA Quadro P400, 2GB (5820T)
-Boot E=&}o] B 34 SATA/SAS &= =2}o] B/SSD
i Dell Precision Tower SEA S -3t= ZIEE ] 239 Q1= AHCI SATA chipset
5820 AEE7 (8x 6.0Gb/s), SW RAID 0.1,5,10
- 1st 3l= =&}o] 8 2,591 %] 512GB SATA Class 20 SSD
- R Z 3= =8o] B 25913 512GB SATA Class 20
SSD
- Al A] 374 Dell Precision 5820 E}F£] 950W A A]
- =23 Bay 4 8X DVD+/-RW &9 3
- 8x DVD-/HRW &34
) PCIE-5565RC-100000 1EA REM | bCle type REM CARD
CARD e :
3 | Intel Ethemet 1210-T1 | 2EA N"‘Ct::;rk - Network Card for TCN, IEEE1588
4 | Mcx312B-XCCT #d | 1EA Nzt;vr‘;‘k - 10G Ethernet Interface for SDN
- D-Tacq, Provides 2x SFP Transceiver ports at up to
& . ! ;
7 ACQFIBER-HBA JEA | Adapter |5 e 3, Stmidard BOlexl Gen 1,0 cand.

% 7 ECRT H% g~E

- ECFC¢ KMCU 7z} ®&o] ECRT9 ACQ-FIBER-HBAXR =Y 1W1% ilinx aurora@®
Ax o] deolHE ECRTZ HuUlal ECRToA Ao WE& v QEFH o] 22 AL&HT)
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622 AZEH S FA

EC Real Time Module
TS

Real-Time Application

ITER Real Time Framework

” MDSPlus H Epics 10C
I rRem || sDN
Driver | Driver ..

18] 8 ECRT AZEY o] o7 e

6.2.2.1 &9 AA

e YA A= Scientific Linux 72 AF&3dlal HA HAS ALE31=S o)

6.2.2.2 Real Time kernel

o AAZE AE 3] A A, dF 7 AAdS 7HX] RedhatAhe] Real-Time Kernel
S A 83t} Real-Time Kernel> G A A2} 531 Fojof shry,

* Real Time kernel& st=9olet &7 HA 9 d5& ¥ 4 AEE Redhatrbol] A3t
Tuning Guideol] 930 23} wojof 3ht}

6.2.2.3 Real Time Framework (RTF)

* RTF & AM&3te] RT AlolnsS /Hdstes g
* RTF Configuration fileS TFdsto =24 7 ‘i,__h's}l,:_
e RTF2 AQMAMZL ghe] B 2 g fﬂﬂh‘é xﬂ%fz

o W A AR st REES RTF 28 FHE /dso] A& s ojxfof g}

o,
= @},
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6.2.2.4 MDS Plus

« RT BE
oF gt}
KSTAR MDSPlus A H ¢} A5 5 o] zhs 5 ool gt}
KSTAR 7% Eekel] 2= sds]ojof 3hr,
RTF ZE2 79 ¥ o] Ao} atr}

d AR F FeF s JEE MDSplus A Aat7] 98] AHE H o

[ ) [ ]
rJ
i)

6.2.2.5 EPICS IOC

N

KSTAR 70 3EEgkel 2500 7] s ojof ghr},
RTF ¥ A% o] F2E=E 7fasoof s}

T =
AN S AdfstA] B 31%71 Jor g5 ofof gt

]
o

§

6.2.2.6 Hardware Device Driver

7} st=¢lo] o] =eglolnl= RT Kernelol A 527bs ¥ ofofdit},
RFMEEL RTF BE& 7% 5ojxo} g},

doplayment Use-oans: Thraads, Ap pliostions and Nodss

nogs-s: Nods Boded:Hods
LS N OE R WIONTI e AR 0 |0 Erw| RO MG P
ri-al: Procsss ity : Prooscs
AEAECUELONE Myl M B #i A 0 REMW D Ao et
frasad: himad Somd St TR
degl :FBE] BrosFE d.mrﬂaa LI H ;’_‘]
el
v .
ks 2 o
fAinput idata

RS a E oo orte
fhread 2: Thread

dagzFE Hm:m{]! sirersa J:’-Cl’:‘“m £]

finpuil ddaka e

2% 9 RTF Configuration Example
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6.2.3 ECIOC &A%

6.2.3.1 duALE 2 =3

ECIOCE EPICSE $dte] 75 ofejst 2& 5492 7Hath

OPI Ao} - AWk & Fetv g A"

2 Aol - £x7l =8 FAES PLCS ETOSZS 6}04 Ao

A AR - Alz" gu S 9 43 RF 23S 9% ¢4 5 v o4 B
= 24 74

KSTAR &4 - KSTAR £3 4% H 3] KSTAR<®}e] IhebnE S

ECIOCE KSTAR Z &9 973 OPIE ¥ &3t}

6.2.32 ZAE A Ao

* gol % ool
6212 AolA A8 % 2 HolA AEHE §ol % ofolo] U ulEe olems}

Z
Name Description
METER A 2 A9 54 FA
DAQ tol8 43 & (Date Acquisition)
UES A 719 A AlojA] 28l o] 1] & 9o
EPICS o
(Experimental Physics and Industrial Control System)
PLC 209 7t =g AR (Programmable logic controller)
23] Comparator H] 1l 7]
Amp ol =
Oscil. oA Z~32 (Oscilloscope)
ECFC ECAl =" o] w2 528 93k Aojr]~d (EC Fast control)
ETOS oltjul/Al gl W37] (Ethernet to serial)
Counter METER | 858 7FH e+ A
mon. A &9 &<l (Monitoring)
ret. =7k &2l (Return)
Fw Forwarde] o]
7 o )
Rf Reflection®] ¢Fo]
Vac ¥ % (Vacuum)
Tem. <% (Temperature)
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105 or 140 F 34 (105GHz or 140GHz)
CMD AHE2E 1= gk (Command)
ope Operation?] 2Fof

rem 442 = (Remote)

reg g4 (Region)

tar 53 4t (Target)

Ang 7} (Angle)

Sp 4% (Speed)

stp. @Al (Step)

mov Moveo] <Fof

modu Modulation®] Fo]

lim limite] °Fof

R
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6.2.3.2.1 CPS (B41%4] : KSTAR Machine network)

CPS+= Ao]RER S JfAE A=e dAdES Artetes A= 39 A& (CPS
Cathode Power Supply)e]t}. EC-ICS+= CPS controller?} EA1& sfjofstm, 7|EA o=
CPSe] =¥ A& g 7k ofyel CPSe EE#HoA &4, FARsE T
fault 7+ B IE e, Ao]REE o|FH T YAl crowbar §2 Z2i FE RUEH
59 Ao]E & ofsitt. CPS controlleret EC-ICSY E41< 93 % (commands), 327

H e ghe oldms ak

Name Dir. Network Description Type Default
On In EPICS PV | System stand-by BM Off
Ooff In EPICS PV | System off BM Off
Status Out EPICS PV | 0:off, 1:stand-by Binary N/A
Watch dog | Out EPICS PV | 2 Hz Binary N/A
Remote In EPICS PV | 0: local, 1: remote Binary 0
Remote Out EPICS PV | 0: Ilocal, 1: remote Binary N/A
status
loc In EPICS PV | Over current Float 55 A
loc_r Out EPICS PV | Over current ret. Float N/A
Vov In EPICS PV | Over voltage Float 55 kV
Vov_r Out EPICS PV | Over voltage ret. Float N/A
Reference In EPICS PV | 0: intemal reference, | Binary 0
1: external reference
Reference Out EPICS PV | 0: intemal reference, | Binary N/A
status 1: external reference
Vrefint In EPICS PV | Internal reference Float or array of float | 0
voltage
Vrefint_r Out EPICS PV | Internal reference Float or array of float | 0
voltage ret.
Vu in EPICS PV | Under voltage ratio Float 0.5
Vu_r Out EPICS PV | Und. Volt. Ret. Float N/A
Tdelay In EPICS PV | Und. Volt. delay Float 100 usec
Tdelay r Out EPICS PV | Und. Volt. delay Ret. | Float N/A
[Tovt] In EPICS PV | Over temperature Float -
First event Out EPICS PV | First fault event mB 0x0
Event list Out EPICS PV | Event List MB 0x0
Reset In EPICS PV | Fault reset BM 0

¥ 2 CPSE 919 Wy 2 Walo] ms
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6.2.3.2.2 BPS (541%4] : KSTAR Machine network)
BPSE= Ao|ZEE9 Frmef nlryitole] ARl 7H&HYE Fgete vy k9]

X Z2}ol(BPS : Body Power Supply)¢lt}t. CPSe}F wizl7tx] 2 EC-ICS+ BPS controller2}f
A4S SfofstH,

7|24 o2 BPSe =¥

Ak Aoz .

wk ofu e}, BPS)

RE o]

A A, FAESE A fault A R QAEHE 5 AolE dofgttt. BPS controller®t
EC-ICS9] FA& $13 ¥ (commands), &0 E &2 32 ol et 2o
Name Dir. | Network Description Type Default
On In EPICS PV | System stand-by BM Off
Ooff In EPICS PV | System off BM Off
Status Out | EPICS PV | 0:off, 1:stand-by Binary N/A
Watch dog | Out | EPICS PV | 2 Hz Binary N/A
Remote In EPICS PV | 0: local, 1: remote Binary 0
Remote Out | EPICS PV | 0: local, 1: remote Binary N/A
status
loc In EPICS PV | Over current Float 150 mA
loc_r Out | EPICS PV | Over current ret. Float N/A
Reference | In EPICS PV | 0: internal reference, 1: Binary 0
external reference
Reference | Out | EPICS PV | 0: internal reference, 1: Binary N/A
status external reference
Vrefint In EPICS PV | Internal reference voltage Float or array of float
Vrefint_r Out | EPICS PV | Internal reference voltage ret. | Float or array of float
[Tovi] In EPICS PV | Over temperature Float -
First event | Out | EPICS PV | First fault event MB 0x0
Event list Out | EPICS PV | Event List MB 0x0
Reset In EPICS PV | Fault reset BM 0

# 3 BPSE 93 detvy % gHo] 55
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6.2.3.2.3 DC-CCPS

= On/off
— Hard wire .« V CMD
— Serial i I-CMD
TCP/IP EPICS < « Llimit_hi
— Optic + Ilimit_lo
« Vret * Reset
*+ Iret
« Status
Fault list

DC CCPS < > ETOS < > Ethernet hub
1% 10 DC-CCPS &8 t}ojof1 3

AAbe] AR RFZ Wasm, waean g o dxs

Ao REZES] ArEddA WUEH
Zt}, DC-CCPS (Collector coil power supply)= Ao]|ZEZ9] F
}1\_]:

AolzEge] FeEd 3%l
deo] +hHE Ao BEE B
28 AYshen EC A 2wol A
on/off Alel7} Hefo} gk,

Al7171 $18 DC A7 ojty. DC-CCPS+= RS232 % RS485
RS232& AF&gtth. EC-ICS+ 7|23 o2 DC-CCPSe H¢

P DC-CCPSe] =¥ s Z& AR#% A4S &3 & + AUk

- AL Algsks AS CVEED 8t ARats A"ss e CCRERaL g

- A" E At @ R AT gkel AR dHEA=A FA(return)o] FHojoF Fhd

- Hg A HS fa AR B shed AAe] Thsatolol shm, AA T Gkl &g
A Apolell A b A S & v F4Ed(normal operation)e] 2} Tt

- o] A e FAoIA AdstA gom PLCE FI HAE gk wp7bAR PLCE 3 AW
B A dHE BUEE stojop gt

- ol (fault) LA oo JEiE AHEATE AL F U=F dEFoof 8, AHEAE 27]5}
(reset)& & wj7bA] ole] 2 Gz glojof

F2(DC-CCPS) AAAdA &=z ARE Z9at olF g9l 9 HEE 98 AF 2 A 54
nE 7S dZAste] F83S 913t DC-CCPS9F EC-ICS7He] B4 2 mtelu]g = ofefol o)
obgf 3ol A “Dir’& FA 7|+ W velly, 1o BE 52 A7 8 9 RUHY &
OPIo Al A8-2L7F P91 5 sk FES YA Zlolth o] EEoA Bold ¥ 7l&dAZ 27

RE
AL ZAA AolE fa ARG FAsE AoFdE ot

Name Dir. Communication Description Type Default
On In Serial Output enable BM Off
off In Serial Output disable BM Ooff
V_mon out EPICS PV Voltage out monitoring Float

V_CMD In Serial Voltage setting value Float

V_ret Out Serial Voltage return value Float N/A
I_mon Out EPICS PV Current out monitoring Float

I_CMD In Serial Current setting value Float
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I_ret Out Serial Current return value Float N/A
I_lim_hi In EPICS PV High limit current Float
|_lim_lo In EPICS PV low limit current Float
I_lim_hi_ret | Out EPICS PV High limit current return Float
|_lim_lo_ret | Out EPICS PV low limit current return Float
. 0 : CV mode ,
Ope_mode Out Serial Binary 0
1 : CC mode
Fault list Out Serial Fault list mMB 0x0
. 0: None .
Status Out Serial . Binary 0
1: Normal operation
Reset In Serial Fault clear BM 0

¥ 4 DC-CCPSE 18 #ehve 2 5ol

2=
= =
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6.2.3.2.4 AC-CCPS
= Hard wire . Oi'.l/qff )
= Serial EPICS S i I_l!mft_hl
TCP/IP ; « Llimit_lo
——— Optic
« Status “
AC CCPS <« > ETOS Ethernet hub
a9 11 AC-CCPS &g tlolot1)
DC-CCPS¢} frAtetAl FdH e FHE = Axe] x5 4717 g dLdGA 2 2ol &
S on/off & Z2to| 7}e

AC Aotk AC-CCPSE dZ4ow Zxo A
3tk AC-CCPS 3 on/off, St A ¢

it A FA A YA &7 "ol PLC

E AR A F AEE I Foiof gt |

3 x) A= ojof e} A (AC-CCPS) #AAlolA &3k A
Adste] EH@S gt ols AT

AF =4 Ve W 5
ehiE = olesh @t

b EAA “Dir"e FH /1Ze] WFS vehiv, Fo RE FEE A4} 9Y R 2
5 OPIIA AHEA7E 9918 st BE $22 1de Aolth o B%ol4 Bold 2 7| &9A=
E7] 8 AL 3 AAE As FAsk BAdE ANFE o)k,

Name Dir. Communication | Description Type Default
On In Serial Output enable BM Off
Off In Serial Output disable BM Off
I_mon Out EPICS PV Current out monitoring Float
|_lim_hi In EPICS PV High limit current Float
|_lim_lo In EPICS PV low limit current Float
Status Out Serial 0: None . Binary 0

1: Normal operation

£ 5 AC-CCPSE 913 stebvlel @ Bao] %5
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6.2.3.25 SCM PS

- 1.CMD
. * Sweep rate
= Hard wire Run
m— Serial + Dowh
TCP/IP =
B — Hold
— Optic EPICS « 1lim_hi_105
+ Ilim_lo_105
« Ilim_hi_140
+ Lret « Llim_lo_140
* Status '
*  Fault list
SCM PS < > ETOS < Ethernet hub
T + Tem_interlock T
Meter (A)
« Tem_mon
19 12 SCM PS & tjolol1d
SCM PS& ZzH%EA4(Super Conduction Magnet) AL A2 AT AHd AFE ZTEF=
AggA ot SCM PS+ RS232 &A1& A ¥ste=d EC Al=glo| A= RS232& A&t} Fo &
Ao AR AFE e 2ARAN BES s AW AFE TelFolop @k v
A 2 b AQN s2E 98l A7 AR A, shehgks AAsFolof ok AAl 9T Aol
ZEEL 106Ghz 18131 140Ghz 7 70 F3 dFelA o] 753 dual-frequency Aol ZE
Zolth. agar 7 Faae] Wleo] MAEY] folA M= A 2| Feo] defop gtk whbA

105/140Ghz &7 A=el we} A7F dFae d=2A Adsior s, vki7pA = d5fghe] A, shdt
e o2 dAsFelor gk o] EFg SCM PS¢k EC-ICS3Ee] §41 8 stewl e = of s}

obelEAM “Dir'e FA /1% WS vehy, E9 RE FHS A8A 9 ¥ 2
8 % OPIA AH&A7E Q9IS ahe BE F5S vddh Flolth o] Z5o]A Bold % 7I&UdA=
Eﬂ B AL A Ao]= g A9 EAGE Ao]gE ot}

Name Dir. Communication Description Type Default
Status Out Serial 0:none, 1:stand-by Binary

I_CMD In Serial Current setting value Float

I_ret Out Serial Current return value Float

|_mon Out EPICS PV Current monitoring Float

Sweep_rate In EPICS PV Sweep rate setting Float
Sweep_rate_ret | Out EPICS PV Sweep rate retum Float

Fault list Out Serial Fault list MB

Tem_mon Out EPICS PV Temperature monitoring Float

Run In Serial Charging start MB

Down In Serial Discharging start mMB

Hold In Serial Charging stop mMB

|_lim_hi105 In EPICS PV 105GHz high limit current Float
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|_lim_hi140 In EPICS PV 140GHz high limit current Float
|_lim_lo105 In EPICS PV 105GHz low limit current Float
|_lim_lo140 In EPICS PV 140GHz low limit current Float

3# 6 SCM PSE #g setvH

2 weo] 25
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6.2.3.2.6 GPS (Guncoil power supply or Cathode power supply)

= Hard wire \C;néaflf)
= Setial . 1EMD
TCEAR . Vret EPICS €. [limit_hi
—  Optic . l_?et + Llimit_lo
+ Status * Reset
+ Fault list
+ Llimit_hi_ret
+ Llimit_lo_ret
GPS < > ETOS <— Ethernet hub

a% 13 GPS Egt}ojol1#Y

GPS+ Gun-coil PSE#4 Cathode PSetil% gttt o] ZEE] AAFS Eeixi e A4
T 3Ye AFE FTHF AdAdGA T AHE Y AAF o g dFE T FAZ A
Aue delEe S Fi= F2F FAo|th GPSE /|EH 0w DC-COPSY e Fqel 49
FA =z Aolsok st FELe BAath weH GPSS EC-ICS7He] B4 2 shebulE= ofds} 7
t}.
oheh ol A “Dire A 71%e] WS dehue, Hel RE FES AMSA 9 22U

o 5 OPINA AREA7E f91E ot BE &5& Udeh Zojth o] S50l Bold % 7| A=
;1;71 A2 FA Aol 9l AR} A= Al ol

Name Dir. Communication Description Type Default
On In Serial Output enable BM Off

Ooff In Serial Output disable BM On
V_mon out EPICS PV Voltage out monitoring Float

V_CMD In Serial Voltage setting value Float

V_ret Out Serial Voltage retum value Float N/A
I_mon Out EPICS PV Current out monitoring Float

I_CMD In Serial Current setting value Float

I_ret Out Serial Current retum value Float N/A
|_lim_hi In EPICS PV High limit current Float

|_lim_lo In EPICS PV low limit current Float

|_lim_hi_ret | Out EPICS PV High limit current return Float

I_lim_lo_ret | Out EPICS PV low limit current return Float

Ope_mode Out Serial 0 : CV mode Binary 0

1 : CC mode
Fault list Out Serial Fault list mMB 0x0
Status Out Serial 0: None . Binary 0
1: Normal operation
Reset In Serial Fault clear BM 0
7 GPSE A% vy B gEo] 5=
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6.2.3.2.7 Heater PS

+ Start

« Stop
— Hard wire ¢ Remote
— (Seml * Hold on
TCP/IP + Hold off
—  Opbc * Bypass
* V_regl
EPICS <« 7o
. \F_regz
Counter : f-r':;zz
Meter * Status_ope \ - Vtar
* Lmon + Status_rem . Sitar
HPS «<—— > ETOS Ethernet hub - ttar
- V_CMD
« Llim_hi
Meter (A) . limlo
% 14 HPS E8tojol1a)
Heater PS+= Afo] 2EE 9] Ak ol MAa=g Ad4d sHAd A/E SeiFe A9
2olth, o A3 Auysid dE ZAL ARE: Lo ouEe ddd mdw ARES S¢3d

A 2EE s 985

= ==

g

RS

ol
il
rlr

N
o
o
R

] olth, BE ouEe &%= 1000% o]Ao] Hojof sl o
Z=9] sli}olt}. Heater PS¥ GPIB 32 RS232 £418 X

3o}, Heatero] A4S QA7MAAZ w Aol A7) 9

e A A2E FEATE TR
3l=d EC Al2="o s RS23

N U
=

.

U

O

A}

o

2w o] yuA7t @& & glol Foldtolol At HELS AHAYY v AFgo dFS wol
oA Al EF5Q AOlREES Y FHLE ol Hts UMEH. AolRER] &4
7hs e A(EE 200V o]Xh)elA AlREER S A A wAd 282 4 FEslel

3hHo| 7} S 3t} o] & Bypass#lal 3t} Heater PS9F EC-ICS7He] 41 2 meln g &= o 9}
Fag=s

SR D’ BA A1E] WS vehid, Eel BE IRe 48R 29 92U
4 5 OPIIA AHgA7F A998 b= E FBS Jdd Zolth o BZo)4 Bold 2 7] &d A=
A7 H AL FA AAE A A ]9} Net= Aolg= ot}
Name Dir. | Communication | Description Type Default
Start In Serial Output enable BM off
Hold_on/off In EPICS PV 0 : Output hold off Binary |0

1 : Output hold on

Bypass In EPICS PV Output enable (fine adjustment) BM
V_reg1 In EPICS PV Voltage range (region 1) Float
S_reg1 In EPICS PV Step number (region 1) Float
t reg1 In EPICS PV Time per step (region 1) Float
V_reg2 In EPICS PV Voltage range (region 2) Float
S_reg2 In EPICS PV Step number (region 2) Float
t reg2 In EPICS PV Time per step (region 2) Float
V_tar In EPICS PV Voltage range (tar) Float




EC T AoA A A=

S_tar In EPICS PV Step number (tar) Float
t tar In EPICS PV Time per step (tar) Float
V_CMD In Serial Target voltage setting Float
V_1st_mon Out | EPICS PV Primary voltage monitoring Float
I_1st_mon Out | EPICS PV Primary current monitoring Float
V_2nd_mon Out | ERPICS PV Secondary voltage monitoring Float
|_2nd_mon Out | EPICS PV Secondary current monitoring Float
I_lim_hi In EPICS PV High limit current Float
I_lim_lo In EPICS PV low limit current Float
Status Out | Serial 0 : None i Binary

1 : Normal operation

Stop In Serial Voltage apply stop Float

3 8 HPSS 913 Jpepvle 5 W] 55
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6.2.3.2.8 Vac. Ion = A o]7]

. Tistintsod = Hard wire
ast interloc 5 ECFC — -?-E‘:;lp EPICS €&—— + HV on/off
— Optic f
+ V_mon
+ Imon
+ Fault list
Vac. lon < > ETOS < Ethernet hub
* Imon

v

DAQ

1% 15 Vacuum ion pump controller &2 t}o]o} 124

Vac. Ion controllers vacuum ion pump controller?] <AlZ o] &HAIEZ A ofsl= Fx|o|th
Vac. ITon controlleri= RS232 H+= RS485 &41& A st EC Al2wlo A= RS232E5 Ab&-3tr}
Vac. Ion controlleri= o] &H3x o] A on/offS #Alolsty, At AF#HS ZUHY s ZA HE
715 33t} Vac. Ion controller® EC-ICSZF 41 2 delu] = olzfe} 2}

Vac. Ion controlleroll = #pA| A o2 #¥llS A48T 4 A= 7]so] Aok A4S dEdS dozd
A4 Aoz ECFCE W27 interlock A& 5 et}

RS2327F ETOSSF @ddH o] gof 2 ZYE o] 7hsattt

obgfszoll A “Dir'2 &A 7o WIS U, 59 BE 52 AREATE dE B RYY
@ & OPIoA AREAZE RS ot e 55 Udd Aot o] 55904 Bold 2 7&dA=
®7 B AL FA AoE sl FA G FAsE ANFE olrt.

Name Dir. Communication Description Type Default
On In Serial System stand-by BM Off
Ooff In Serial System off BM On
I_ret Out Serial Current return value Float

V_ret Out Serial Voltage return value Float

Fault list Out Serial Fault list MB

Fast int. Out Dry C.C Fast interlock BM 0
I_mon Out EPICS PV Current monitoring Float

¥ 9 Vacuum ion pump controllerE 93 wlging 2 HHo ==
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6.2.3.2.9 2E AolA

= Hard wire
= Serial
TCP/IP
= Optic
EPICS <€— - Gauge Enable/Disable
TMP
Gauge —> Controller <——""" ETOS Ethernet hub
+ Interlock (dry CC)
. > PLC

7% 16 WE Aol A Hejrkolop1y

AF Al A= maxi gaugeBtil® dt=d IFgHFZo AF¥=E =AH3E FAolth. Full range
]2 TMPel| 4= om AoAE Aofstr] fs NEEHE F45o] drh. EC-ICS+
=2

2
o
N

AF AlolA HAEEZHS} F4lstH RS232 H RS422 $4l A Pst=d EC Al~HoA = RS232E
ARt} Alo] A ] Enable/disable #|o]7} & ojof gt} Enable/disable &2 Q83 AE = ¢S
w2s7] gk Aojoltt, gk Alo]X|oA FAHE JWIFEE AASRE BYUEHY Hojokstth 3

B A28 G 7 AEEY o2 9@ sebuEE okdsh 2.

OHHE A “Dir'e A 71FS Wge ehin, £ BE GBS et 98 % wUE
il o

3 5 OPIIA A7t A9 st RE 29 4Add glojth o] BEoA Bold 2 7] &Y AR
% 7] -ﬂ a% $3 AelE 18 P sk BAGE AP o)
Name Dir. Communication Description Type Default
0 : Disable
CMD In Serial Binary 0
1 : Enable
Vac_mon Out Serial Pressure monitoring Float

%10 AFANAE 9% ey @ gee] B8

F29) 7], RFAOJEWH, g Ho]x)2] ¢l& ¢l5 e
RF2 91, REACIEMH, H-gAlo] A= 7p7re] el mel Qe =e] dgsojof o

o dE EW AFAIAe AFETF FAMAE FFHeHA] £ w REFACJE™H 7} open
Ho] 9o RFEACJEME <lE e s % &7 deFolof st} = b2 o & RFA9 X
7F KSTARZ oS o F=o ZA7F o™ RFAHA JAHE A& ook

gt
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6.2.3.2.10 Z2go]l A A 7]

Hard wire + Motor on/off
= Serial - Ang_CMD
TCP/IP . A =
—— optic FRICS € . i its
. Sp_CMD
Ang_mon
Sp_mon
« Status
Por. Ctrl. <—> ETOS Ethernet hub
29 17 Eebetol 4 Aloi7] Herholola
Polarizers Ao]Z2EZ o7 RE A$E RF W9 polarizationS A|ost7] 93 A x| ot} o=

A A polarizers &2kstr] 97k A7) 7} 04751&101 o RS232 F4ls ALt Polarizere
servo motorg F3 A& oW, Alol7l= EEO AolE gtk RE FAAAE S AL
angle ¢t EHO £x5 HAA & F glow, A& e AX ] gHo] sheafobgitt. Eehetol A
Alol7]= ECH g Al=¥l & 2707F AME-Eth ol & 918k gepv| g = ofgfjel ot

obgszoll A “Dir"e &A 7l&o WIS v, 59 EE FES AR 49 B RYH
o 5 OPIA AE27F A 91& ;}L RE B35S Udd Aol o] HE5 4 Bold ¥ 7edA=
FJ] AL A Al E Slal A FAlEE Ao

[

Name Dir. Communication Description Type Default
SV On In Serial Servo motor turn-on BM Off
SV Off In Serial Servo motor turn-off BM On
Ang_CMD In Serial Angle value setting Float
Ang_mon Out Serial Angle value monitoring Float
Run In Serial Motor move start BM Stop
Stop In Serial Motor move stop BM Run
Sp_CMD In Serial Motor speed setting Float
Sp_mon Out Serial Motor speed monitoring Float
Status Out Serial 0 : None . Binary 0

1 : Normal operation

E 11 Eeteold Alol7]E 919 b 2 gl B2
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6.2.3.2.11 AFTHIZ Hoj7|

= Hard wire EPICS ¢ Pump_start

— Serial Pump_stop
TCP/IP
— Optic E _lr_mon
L. em
« RPM
« Status
TMP — Controller < > ETOS <— Ethernet hub

19 18 WFHE Ao]r] Ertolol e

AEHIZ Aoj7|= AEA YFE AFE FX357] Yo =2sts= FxZo AHojE Y3k Ao
ARt S, B

o
o A E ‘-"J"éx—iﬁi A7 Sl Ak, = RPMe| RUE{ o] dAte
= 2z

wojoF &1, 34394 start/stop®] AoJ7F 7hsafoF gk WEFHEA o] 7]= g Al~¥l ©F 47H7}
AREE T EC-ICS S Aggx Aloj7] Apole] F4l 81 stetv] g = ofgfof 2t

olelEol A “Dir’e A 71Fe ware vehe, ¥9 RE 2 AMgA7F 9F 2 2y
@ 5 OPINA AFEA7E A9 E sl e &8s vds Aot o] £FoA Bold % 7|SdA=E
;1;71 A2 AA AAE el FA ok FAlskE AlojdE otk
Name Dir. Communication Description Type Default
Start In Serial TMP start BM Stop
Stop In Serial TMP stop BM Run
I_mon Out Serial Current monitoring Float
Tem Out Serial Temperature monitoring Float
RPM Out Serial RPM monitoring MB
Status Out Serial 0 Stop Binary 0

1 : Run

=3
—
Do
™
of
i)
[

Aol71% A setvE 9 Paje) B



EC & AloiA A A=k 43/91

623212 o}= Y HF¥

= Hard wire
e Serial
TCP/IP
Optic ¢ * Remote
+ Fast interlock . EPlCS * Reset
> ECFC
< 8 Ch. Input>
+ Window1
. Window2 Ethernet hub
+ MOuU1
VI Arc detec.
" s Module
* Fault list
+ MB2-1 - S PI_C
il <1 Ch./system>

2% 19 ofariElE Eejrioloj1y

olZ HHEHE AR E 98 T kA oln. ofa A AA= AClRERS] X
MOU 12 wiol®] ml=of] Fxo] glom, EE 33 A= ol HHE REd dZdH Stk
NFRI®] ECH ¥ Al=golA = BE 8 Ade] AbgEY. ok HEHA AAE A= PLCE 7
% EC_ICSZ A&7t dEFojof atn, o}a WA ECFCZ 4l&E uf= dE3sle] CPS ¥ BPSY
S22 AAA Ak g o] W fault7} BT H52 PLCE Sl AFEAE S0 = s sho
of s, glME & w 7HA fault FEES frAstolok ok AREAL7E total reset " H & dHH G

HZ A st} ola A E gk AA = ECH 3§ Al~"d 8707F AFE-H 1, arc T HEE EE2
A E7A A A& stk wepa] gk Al a"le= 879 Ado] s 1719 arc YHE REEo| A
9. 219199 Arc detec. Moduledl A ECECZ 7} fast interlock 87 g xlde]l A&7} o}
U shpe] Aol oAl Za 8719 A Ad F el of=st WS Arc detec. Module
o A interlock A& & ECFCZ w27 d%3ste] #H"d A x| (Ex. CPS, BPS 5)&& T&5A7]4 ¥
th ol & #1% of= "HH 9 F4 B g ofep ok

sl ol A “Dir'e ZA 71#e] WS vehivl, ®e] RE F2E AHEAsE 4 2wy
g 5 OPIIA AF8A7F 918 shs WE 28 g Aolth of HZeA Bold 2 71¢UAR
E7) 9 A FA AE 93 FA 9} FAE A GE otk
Name Dir. Communication Description Type Default
Remote In Hardwire 0 : Local mode Binary 0

1 : Remote mode
Remote_ret | Out Hardwire Remote mode check
Fault list Out Hardwire Fault list MB
Reset In Hardwire Total reset command BM

Arc detector status
Status Out Hardwire 0 : Fault Binary 0

: Normal

1
T 13 ol2 H9EE 99 GeuE @ GEo) 2=
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6.2.3.2.13 RF td¥

«  FW start blank time
+ RF start blank time
* FW end blank time
* RF end blank time

=—————  Hard wire EP|CS €—— - FW modu. blank time
———— Serial «  RF modu. blank time
TCP/IP + Interlock level
— Optic * FW detect keep time
* RF detect keep time
<Input Ch, List> Ethernet hub
» Forward1
» Reflec.1 ECFC
- Forward2
« Reflec.2
‘ + Fast interlock
—> PLC
Comparator 3 E
—_— j——
RF detec. ———o- Amip —>  Oscil.
« V_rf_mon
—> DAQ

1% 20 RF tlgy Edrctolol1#

RF tleE = d54e] $3450] RF We] 4uE Augons Ao|2ER2S vise 44 7
2

of slitoltt. dAl ECHO & Alz=wleo] sl 4719 RF Y EHE AF§3tth 4719 RF 9y Z
ME forward A& gl YA 270 reflection A& #AE 9s] A A ste] AE3ich RF v El
B+ horn SHHUE &3] 215 E FHse] 2 A5 E comparator’} E3d = /\Ji%— A3
o Az A= ARG A w2 VIS VIeeE e st ¥aste] fault 2

o dolE A 5L 9&) PLC 2 9A=ZA33% DAQY A5 E Eujste] AFsich 1213004
RF detec.¢} Comparator ¥ ampt 9ol wpe} W3 o] wz FoAwdx gt Ao shtbe] gojz et
3l ¥E i
Aol REZ] kA FAE 98] Ago]l A7lEE F(Rising time), F2E FEIE

(Falling time) 3 REd oA 7 Al o= Qe LA WAat7] 93] Blank times A4 sho] of
o), =3k Qe o] A= 71+ A Fk(interlock level) S A A 3ste]oF 3kl RF detectoroll Al <1
Elgte] WA A ECFCE ﬂEi% ﬁ%%}o% CPS ¥ BPSS} £ Auld] Falg 24 & FASL
w7 Fzstejop gt R = 3 A28 o 477 AL ET o] 2 93 selulE = ol ot
Fag=

O

=]
_VL
_WL

bl EAM Dir'e FA 71Fe] WFE vehiel, £9 RE FERL ASA} Y L U
4 5 OPIIA AHgA7l B91E s BE 22 4add Aot o 54 Bold 2 71&AA=
7] 8 RS 3N ANE A A} B AP o}

Name Dir. | Communication | Description Type Default
V_fw_mon Out | Serial Fw. voltage monitoring Float
V_rf_mon Out | Serial Rf. voltage monitoring Float
0 : Fw. disable )
Fw_enable In EPICS PV Binary | O
1 : Fw. enable
Rf enable In EPICS PV 0 : Rf. disable Binary | 0
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1 : Rf. enable
Fw_int Out | EPICS PV Fw. fast interlock BM
Rf int Out | EPICS PV Rf. fast interlock BM
T _Sbla_fw In EPICS PV Fw. start blank time Float
T _Ebla_fw In EPICS PV Fw. end blank time Float
T_Mobla_fw In EPICS PV Fw. modulation blank time Float
T _DeKe_fw In EPICS PV Fw. detect keep time Float
T_Sbla_fw_ret Out | EPICS PV Fw. start blank time return Float
T_Ebla_fw_ret Out | EPICS PV Fw. end blank time return Float
T Mobla_fw_ret | Out | EPICS PV Fw. modulation blank time return Float
T_DeKe_fw_ret | Out | EPICS PV Fw. detect keep time return Float
T_Sbla_rf In EPICS PV Rf. start blank time Float
T Ebla_rf In EPICS PV Rf. end blank time Float
T_Mobla_rf In EPICS PV Rf. modulation blank time Float
T _DeKe_rf In EPICS PV Rf. detect keep time Float
T _Sbla_rf ret Out | EPICS PV Rf. start blank time return Float
T_Ebla_rf_ret Out | EPICS PV Rf. end blank time return Float
T Mobla_rf ret | Out | EPICS PV Rf. modulation blank time return Float
T DeKe rf ret Out | EPICS PV Rf. detect keep time return Float
Fw_Int_lev In EPICS PV Fw. interlock level setting Float
Fw_Int_lev_ret Out | EPICS PV Fw. interlock level setting Float
monitoring

Rf Int_lev In EPICS PV Rf. interlock level setting Float
Rf_Int_lev_ret Out | EPICS PV Rf. interlock level setting monitoring | Float
Fast interlock Out | Optic Fast interlock BM

% 14RF JEE 2 98 ety 2 geo] 5%
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6.2.3.2.14

= Hard wire
= Serial

TCP/IP

= Optic

Meter

345 £33

EPICS €&———  Disable/enable

Ethernet hub

» Tem_fault interlock

= Flow rate fault interlock
« Status

= Fault list

* Flow rate

Ground screen
Anode screen
Anode cavity
Main window
Relief window
Collector

Mirrorl

Mirror2

Mirror3

Bodyl

Body?2

Body3

MOU bellows
MOU mirror
MOU absorbers
CW load

CW load mirror
Relief load absorber
Relief load mirror
Oil tank

T/L

Steering mirror
Fixed mirror
Power monitorl
Power monitor2
SCM compressor
RF load absorber

PLC

v

Auloln, ECH 3 Al&d 3 W7t ARS5 =

AgEA B FAY AEHES WA A8 AF FHA Enable ¥ Disable M4 & 35 9
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oo} 3%kt}l. Enable/disabled %A 2

disable’d Bl ol A =
Astal PLCOA w2

PLC SlE|e} 3
A

o A Al &3t A E T
I A F5F 283 fault AR

Agol ofd BWed QHHL WA e
T

S5 AAoln
FA= 77 ARE PLCE
Sstolof gk,

Name Dir. Communication Description Type Default
CMD In Serial 0 : Disable Binary 0
1 : Enable
Flow rate Out Hardwire Flow rate Float
Tem_int Out EPICS PV Temperature fault interlock MB
Flow_int Out EPICS PV Flow rate fault interlock MB
Status Out EPICS PV MB
Fault list Out EPICS PV Fault list MB

%15 Was |

FYAZ A% ety 2 Helo] B=
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6.2.3.2.15 RF 293

EPICS € + KSTAR/Dummy

= Hard wire

= Serial
TCP/1IP

——— Optic

Ethernet hub
RF S/W * Fault

T * KSTAR/Dummy

PLC

v

+ Status

% 22 RF 29% E&rc}olol1=H

RF 2$%%= RF Wel 44982 tns=ex KSTAR A48 24s: 29

o] A= FHAE B3l PLCE A3t RF ~$A& & A2~

Name Dir. Communication Description Type Default
. i 0 : Dummy i
Dir In Hardwire Binary 0
1 : KSTAR
Status Out Hardwire Direction check Dry C.C

E 16 RF 29148 9% setng 2 oo 5%
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6.2.3.2.16 RF Al°|E dH

—— Hard wire EPICS €— - Close/Open
——  Serial

TCP/IP
———  Optic

Ethernet hub

RF Gate V S
T + Close/Open
> PLC
= Status
19 23 RF Alo]E wy Zerjo|ol 1

£ RF 2949 f5uge Sdsto), wae ddshs o] ohd wng 97

RF Alo]EW B 3

v @AY= Aol Aol olth RE Alo]ERH e} npzl kA2 AFE-A}7F PLCE &3 Open/close A
BS shar, AJEWHY HEE JAH HHEE PLCoNA WolA open/close fritE AMEAtolAl A&
Stk RF Al EMIE = & Al ="lo] 5717} AFg-H T

Name Dir. Communication Description Type Default

. 0 : Close .
CMD In Hardwire Binary 0
1 : Open
Status Out Hardwire Status check Dry C.C

ot

MWy g 9% vebE 2 gHe} £

lm

3 17 RF Ao]
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623217 <EAY (TC) &3

— Har.d wire
— EPICS

Optic

* V_mon « Tem_mon

i1 PLC

v

Ethernet hub

Oy 24 TC AA Egrfojol1d

= L5 =Hse #AAZ transmission line & W44 5 FES X FFF o] AT

o8 £& ARE AT 5 vk PLCAA TC AlA 9 At AH(V_mon)E Wrol £E2 WA g
il ARE AR Al 2% AR (Tem_mon)E& HEdt) L3 PLCE AHEAZE AAs e 2% Wt
Hlaake]l &% AE(status)E EElFoloF gt o] 2% AH= DAQE HFEo] A TCAHA
= 327 el ARRH
Name Dir. Communication Description Type Default
V_mon Out Hardwire Temperature low data | Float

0 : Normal
Status Out EPICS PV MB

1 : Fault
Tem_mon Out EPICS PV Temperature MB

H 18 TC AAE 918 sebulg 2 g %5
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6.2.3.2.18 Delta-T (RTD) =3

= Hard wire
—: S DAQ EPICS
— QOptic
: ;r:t':r[ock
RID Zen RID g >  PLC

module
19 25 RTD &2 t}e]o} 1)

RTDw= TCeF vRa7HA = 549 2% A
"ol 5o ArnE Artste] s ALt
o

2 22709 RTD 943 AMAZFE delta TS 7

2 PLCE A9@d. A9we £E Ant §33

22714 o] Ag% . RTD module
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* ETOS AHg &%
- DC CCPS
- AC CCPS
- SCM
- GPS
- HPS
- Vacuum ion pump controller
- Vacuum gauge
- Polarizer controller
- TMP

6.2.3.3 KSTAR &2 A9

6.2.3.3.1 KSTAR fast interlock system (FIS) @ &4 A3}

FIS £%¥ Fault A1EE5S Channel Access® %3] Wit FISol s8] & 421&+% Digital
A2 3 7AWEHE o] &ste FFH dZAFEY. ECICSe I0CE= KSTAR Aol AlxdHle]l A3t
sub-system= &3t KSTAR® &4 A& ddwta, ECH Al2=d9 &4 A&

Jujojof st Tk BF Aot Ay FES ddwtol ECH Al2®lo] AAstA 42 + &=
gtojof sh=dl ol KSTAR interlock Al =€2 o3ttt Fa 7|52 olv] g&y¥ EC2 % EC3

£ Fad.

6.2.3.3.2 KSTAR CCS
CCSZH-¥| Shotol] ##HH AKX = ICS AH HHEES Channel AccessE E3f W=

6.2.3.3.3 KSTAR Plasma Control System (PCS)

PCSEZFEH RFM= &3 7+ 39S WY 4d @S BTtk KSTAR PCS¢+= ECRTE
Eafo] A £ FPUHE dswit oo UF AWe ECRTE it 324 A3 7]
=gttt @i AA A FHHE AFo] ofd 4 HuA 59 HEE ECIOCE F3t9 PV
=

6.2.3.34 KSTAR Timing
KSTAR timing system¥ TCN<S o]&3}o] ECRT, ECIOC E& A|7+S E7]3 3t} ECICSE
KSTAR®Fe] A7+ 571312 938te] LTUES $93t. ECFCE LTUZS E38A Eg A9 F25 A
=

£ 048 AojgH el 2

6.2.34 4 AlF2 Ao

62341 ME A A
ECH A28l AAAA 24 ole] Al~d HAPS fste] /ME ME Al A 48 A3



o Aol TR gs Sead selek Atk oo i A
ol shell Al @ gt

KSTARZ FE3t} Dummy Load REAE QEHUY @ EA dAEHe &4
= = ¢HElY 2 dA ASAS Ao s

22 BHE= &4 FAo wgk PCS modeE PCS T+ LOCALE FE3th PCS = A9
DFI B AH 5 AAZE FEuEE PCSE HEH AY v LOCAL 2ed A9 H~ oA
o]

[e)
of I0CH Al d &4 v g E o] &g},
ME A8 A H9 LOAD mode®= Dummy Load®] i PCS modes A ® 71538k},

=2 LOAD modedl ##3at1 PCS mode”’t LOCAL¥ PCSY W & thefael 4
NH=E HA S

IOC7} s4std AZdE BE AB Al2dle] $2F o5 OPle| A8t 2+ 4 Febny

2 %27] oz AAzrt o] w LOAD modex Dummy Loade]l™ PCS mode:= LOCALS %73k

©& @t} PCS mode’} LOCAL ¢l 4% LTUR local £% R AlE @),
2. BE ABAse] AEF 33 Juel 3 QA Fa AR NBA o] 2

(€] _?_ ;:] L‘D%
T AA GE] AF NE 2 AE dEE AT R 2GRl 35 OPT FH Gl A

E(1.9A/min)= ﬁ@' = H A
A 713 g7k, ol o] A= H$ SCM fault®E i*lﬁ}i SCM OFF el & dg3ste},

TR A AE 2 StartE WH@ W HPS, GPS, DC-CCPS, AC-CCPS ¥
Cathode PS5 E& ALGFAE A4 HAZ MYt BPS ¥ CPS¢ Stand-by JHZ =g
t}.

i/

7% AQgA e A4ed W2 AYshe AAas deI 2rHIY 26 FR).
SCM ONe¢| =i @ F AdF grol dA 7IF(EC2 7IF 40A F3)/7HA A77F s
=X

DC-CCPS9| 525 Wt (SCMe d77F Q7be = 52t RF 18 H 9 d9, Shunt #
¢ % Body PSE ON 3t}

@ AYHoz F2sE AL FAd F GPS(cathode coil P/S)e] 52HS v &g},

@ Yoz s As FAs F AC-CCPS9| 25 H#H g

® "R R FAEFe] <9l g & Vac. ion controller?] high voltage ONS " & 3t}

® FAFE=7F Aol =gstd HPS ONS W& g},

@ HPSe] Agte ¥z g2 44 gto= *1]%’(3'_%7}0 TEetH, Zb kel Ao A" gk
& Target A%}, Step B dT/step 37FAelth)sto] Q17Fghth. o] Ao A ALAFA 9 & 2ol
AR EAAE RUE Y, Brk oty JFEE FY, W 25, YA fFHeR

3 =

i
o
ool
ol

ol

N 2
o

)

ot
O
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adske E8dE F Jdv MHE dg7|gth o] @ BPS= bVREF #& W#Hste] BPS
HVONe] &5 d 24 o] ftoex 449 5 =5 Fvjsta glojof gt} (bVREF = &
Az WA ke &, BPSe At @2 shot ol 7FHE 4 gl

W/C Ready SCM Ready DC Ready Ready AC Ready Vac. Ready
Flow P/S ccps [ LR ceps [ | on alic
% 26 AT AlE A

6. PCS mode”} LOCALS! 7%-, OPI?] RFON W#o] H#lx™ ECIOCE LTUE local mode
2 start $tch. o] W LTU ZheprEl= Abzle] A" = o] 9lojof s}

7. PCS mode7} PCSQl A% LTUE KSTAR 2=z 7|8ttt 7t PCSe # e wret Start®
o & LTU v g (X411 DAQ Al#HAIZH = ECICS®] OPI g8 #to= A wrh

8. LTU9 DAQ Trigger Channele] Rising edge® Eg 7 HE A% DAQE A &3ttt &A%
© Abdel DAQ Trigger Channel®] AlZF Al7ba} 24 AJ7ES RFON Alztel disl] o4l gto=

Al g stofof gty

9. ECFCol ¢14% LTU? LTU_RFON©| Rising edge® E&# %W ECFC: CPSel| cHVON
< A AFskal, ECRTE #H A&EA o= AALF A5H= (M, dM, HM, LM)2.2 ¥ ECFC

Hegtol tHI, tLO, cVHI, bVHI, ¢VLO, bVLOE A Azte g2 xéea ¢cVREF ¥ bVREFZ 7
Abslbe]l CPS¢9F BPS® %3t 18]lal TbDelay 4 ¥ ©]F bHVONS H43ith. cVHIZF 002
ArE o)A = Ao 5L =215 HE5e] PCSE FE 9 AA &9 Start HS 5830}
(103}l 9&te] &2 o] 70% oldtol™ BPS bHVONo] M5 ¢komz BPS &3 WAstx] &
=r})

10. AAIZE 28 Ao CPS¢F BPS7F 5% AAA 1537 285+ 5t ECRTZ 8 ECFC
2 A$Ho] CPSE H4%:= cVREF:E oz 249 4 Aduk o83 99 =42 PCS mode’t
LOCAL <1 4% ECIOCe] Abd 4= kel 9&sta PCS 1 49 PCSelA ECRTZ AHAI7F A

A

FdolA WMV 28 7)FE 70% ©]/d<l 49 BPSE 9FES A o (A
E ol 4% LOY Wl ECFCollA bSTOPL. 2 HV off 3Ft}. AHA
ol A A gkt

12. ECFCol 2% LTU9 LTU_RFON¢| falling edgeZ E#A =W ECFC: BPSe
t}. BPS7F A4 2859 ¥ ThDelay # " X9 & CPS
)

o] ¢VREF=02 #%3}lil cSTOPS
13. OPI Aol A 427 B394 Sequence StopS WEH 3 Starte] dwoz A9 e
4 ] gk},
14. OPI “gollA] SCM OFF W&ol yegAd SCM A9 2s& FA s}
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6.2.4 ECRT A A3
6.2.4.1 AukArE
ECICS® #H AAtoz W ECH 9%

E%i'ﬂolﬁ% x3tsle] 9o ON/OFFe =29 4
= EsdolX F3¢ fMF duty cycle dM, & 9]

ECRT® F2 7]%5< KSTAR PCS =
#3tE= Zolth. ECH 39 AAzE Aol
A s xEgatH, o] A}—%H% T8 Wy
HI £8¢ g HM % ZEdeolA LO 49 #%

AAZE AfE $fl8tel ECRTE 11 273 #Zo] 4719 ?(ﬂ\/[ dM, HM, LM)E ¢ ito}
ECFCZ &3t} ECFCE €3¢ ON/OFF % #¥ 255 98 6712 2w (tHI, tLO, c¢VHI,
cVLO, bVHI, bVLO)Z A4t 9 W &ete], o] & CPS9t BPSe| Alofe] AR gt}

ECFCi ECRTOIA Al&3ki= ON/OFFQ] Aaets ¥xz LTUR HE 99 Az 28 1
& ol AWsHA s7]stE ECH 298 24T & =S dh (LTUx AAIRE BEdolid Ao
7% 0] gloy ECRTRY AWUd 5785 7bsstA d))

o

6.2.4.2 +H FA

4 FA= ECIOC #HAl¢] LOCAL &3 PCS &30 = Figtrh
w4 FAE &dA7F OPIlA AAsta, ECIOCH A ECRT=® gttt (Signal PCSmode,
LO:LOCAL, HI:PCS)

6.2.4.3 ECRTS EE# oA A4

REdold 47 =9 ON/OFF 18l &9 4 A& ¢ M, dM, HM, LME PCS
g, o] W fMe] @9+ Hzolx dMe w9+ %, HM¥ LM w9+

AAS 93 4709 sebe E (M, dM, HM, LM):= ECIOCO A ¢ gwtol ECRT® A& &t}

Aol W8S Feetd ol o 2t
1) &3
PCS =+ ECICSZH-E A 4% ECH =4 ## FAgvgE d8gite 938 533
2) Ay g E2l
- A9  RT server
- &4 : RFM, RTX-PCS, PCS-TCN, EPICS CA
3) A 713k B Ao F7]
1%F 5713} : KSTAR Timing System¥} TCNE o] &3] RT &9 A7t 57|13 ojof

>.

s,
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- Aol 710 7P e Ale] 71 5KHz Ale] 715 7hA AL A e
5) el 7

- AAAQ AEE Callback 34E S8 del= 5 dolok gtk Callback $Hre= AAIZE Ho
Bst7] 98 dre] 2y s dH s P ojof )

N
- @ASA Y AEE EPICS PVE B9l AEA7H B8 5 glojob @k,
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LTU
OPI On/OfF Titme ECFC
M, dM, HM, LM
PCS mode
(LOCAL, PCS) O
tHItLO,cVHIL,cVLO
PCS mode
OPI — LOCAL bVHI, bVLO
M, dM, HM, LM 4 L
ECRT
| M, dM, HM, LM | c¢VREF, bVREF
PCS
fM, dM, HM, LM PCS mode K2
=PCs CPS BPS
1% 27. ECICS AAIZE A7) +4
™ s
dnd T
HM _
LM i
L LT L
EVREF | | - | | | | | f ] || 0 O O
LTU RFON [
duty ‘freq. level '
decrease  increase decrease
pulse start step depth pulse stop
increase
a9 28 ECRT waveform, ¢cVHI, ¢cVLO %, tHI=dM/fM, tLO=1/fM-tHI7} ECFCell A 14}

¥ a1, o] & o] &3te] cVREFZ 4tsle] CPS® 9, BPSE Y3
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6.2.5 ECFC A A&

6.2.5.1 YWALE

ECICS - EC Integrated Control System, 17]9] Ao]Z2EES F53t7] 98t A Y Aojr] AA
ECFC - EC Fast Controller made by FPGA connected to IOC through PCI

ECIOC - EC Input-Output-Controller, ECICSE A|o}st= = I0C

ECRT - EC Realtime controller to control modulation timing

FPGA ADC, DAC, DIO 21%

ECRT A&

ECIOC #h#twlH, 77 Hl

O O0OO0OO0OO0OO0OO0

ECFCE FPGA®E T4 %ol 1 usecd F7|2 FZE ?*48}04 del¥ HelE Fegtr}

o] W 1 usecd £E2 HHOE Hi A3 FPGA«] AE #H o]~ ADC, DI 2 H-E A

, %% DAC, DOS} ECRT® %t 4
T EE 2 oy, AAte s WAdd ¢ Adve=

A 1 usec -r7] A4k /\Lii {Pvz*i‘jr. A& Axkel] dash s ok E A2 ECIOC

A
SAlske] A% S A glvh

o
oo
9
i

1) ECFC® 3 =3 : DUMMY %+ KSTAR ®#@ol wel KSTAR fast intelock

A 9ol W AEE 5 Aol

Mo

2) ECFC9 ¢ RE @ AA T+ Fi&

RF €2~ 7|33l CPS ¥ BPS¢ HV ON/OFF ¥ #<$ 3t} CPS, BPS, PCS % 7|eF &3
Z8H fast faultE 18] ddsts A9 F3S a1, Fast signal®] dolEH AHAS slojof &}
1 Shot TR dlolE] dES stoof 3t}

6.2.5.2 + A Target

+4 53T DUMMY$ KSTARZ sty &4 FAIg= 585 -elt), &4 H3xs 447}
A4 3Fa, ECIOCo| 4] FPGAZ 2 (Signal OpTarget, LO:.DUMMY, HEKSTAR)3t}

+d EEE AA (R AES At 74 A dd B B 3 RES A &H1 BRE=E
T2, +d E=EE A7 OPIA AAsta, ECIOCAA FPGAZ g (Signal OPmode,
bit0:CPS, bitl:BPS, bit3:Slow devices)3rt}. Signal OPmode?] EE A dH bit7} HIY 4% &3

ojty, X Hrvt old AS &4 FAv Aso= LOCALO] == o] ECIOCo| A A&l st
1jr. bzt 2 Rrd ds) =ZasAY Wels s Aee FARTE (ex. OPmode=0x39Y 73
Cathode®} Bodyel EE AsE= AHAAHo =g AHesly 3|, nfaul SolA ZAs= ECSfault £

= FA)

Fu

)
<
M
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6.2.5.4 RF ¥ 573

LTUZHH DIZ HYx+= LTU_RFONE o] &3ste] CPSe cHVON¥ BPS¢ bHVONZS HIZ
258 sl nHet 8-S A3 Y. LTU_RFONS & 29 A3 & KSTARS &7]3F &17)
Aste] AFEEH LOCAL REOAME FdsiA ettt REdold> ECRTZ HH 213 M,
dM, HM, LM< ©]&3}o] cVHI, ¢VLO, bVHI, bVLO, tHI, tLOZ W& ZE#Ho|A © cVREF
¢} bVREFE Z23lo] Addt}t (ECRTZ 8 cVREF ¢ bVREFE 4wz ¢a selvjg A
Hi= e o]f= ECFCO A &£=7F 4 wet 5787 felsta, CPSe BPSe #Hdl EEd
o] Ade] 5kHzo| 7] W&o FX &=7F ECFC7F m27] w&o|t}h) CPS ¢17F & BPS7F Q17FsE = Al
222} ThDelayw= ECIOCol A  stebnlE A" Al A9 gt} ThDelay™ Start TbDelay$t End
ThDelay 7} o.w z}zke] b2 A7hghe J&E 4 9tk &, CPSE LTU_RFONe| E|A i}
FAlel cHVONe] HI7} HWA] ¢cVREFZ &2stt}, 18] 31 Start ThDelay AlZF $o bHVON©o] HI
7} HWA bVREF® s2rgttt, CW49 7% LTU_RFON©| falling®¥ &= E}e]®e] bHVONe] LO
7} a1 bVREFE $83% 9, End TbDelay AlZF $o cHVON®e] LO7} ¥ il ¢cVREF: FxdUh
REHolAY ASx nRsA 2 7 Huitt CPS7F WA 52 ¥ Start ThDelay ¥l BPS7F &
#3 3, BPS7F LTU_RFON©] falling ¥ 3 Aol £%% 3 End ThDelay A7 $o CPSE F =3l
of gt} o= BPSY7F @5 o " uw Ao|RERE FElvt A4 F d7] Wil d4 BPSE
CPS¢} g7 Fxs ook dtal BPS7F HS@A oz %= A3e WA sr] f&)Aolch

e TS le— TriSet
Viwd1 ,- " =
fi
BPS Ib L
3 TS e
BPS Vb
|
bVREF 4 ThDalas 2
f_T ThDealay i I—j
J \
cPSlc |/
e——a TChiet :——} Tesel
< >
cVREF =
LTU_RFON [

&
fsi)
NS
Re)
e
&
Mo
P
off
N
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6.2.5.5 cVREF, cIREF, bVREF, bIREF, VfwdREF <4t

fM, dM, HM, LM 4701¢] ¥ ECRTOlA &&o] #& ¥ tHIL tLO, ¢cVHI, ¢VLO, bVHI,
bVLOZ ¥ &sle] ECFCol Attt ECRTZ5E Hed 4719 WFZFd dM, IME o] &3te] tHI
o} tLOZ ECFColA AAzte g dAabgich dAxke tHI=dM/fM, tLO=1/fM-tHI®} #Zt}. HM, LM
cVHI, cVLO, bVHI, bVLOZ "2 Adgw &7 %ol thd nlojojx <t eo]EoA e, o
27 Hgd ggugE o] &8 ECFCoAAM = thae Aabs 338t} ECFC umeo1 tHI MY
cVREF=cVHI, bVREF=bVHI, =12 ¢ oW c¢VREF=cVLO, bVREF=bVLO o]t}. = tHI¢! w9t
ol cVHI, bVHI, VfwdHI”} ¢cVREF, bVREF, VfwdREF¢] ko= o] Ht}, tLOOL kol
c¢VLO, bVLO, VfwdLO”} cVREF, bVREF, VfwdREF¢ o & Z3o] Ht} o]: lusecd FX
oF AAIZto & dAatmo] it} o9 o Wy o & ¢VREF, bVREF, VfwdREF %2 ECRTOlA ¢
we gl e E ECFC WellAl AAZE A4ks sto] gtk 919 W&S aoF 9 Aelstd of
o}

.

& m ot rlr

cVREF, bVREF, VfwdREF
cVREF, bVREF, VfwdREF
cIREF=cVREF*cConduct
bIREF=bVREF:*bConduct

cVHI, bVHI, VfwdHI, tFC7} X &# oA tHIQ! &
cVLO, bVLO, VfwdLO, tFC7} EE# ol tLO

off &

o

R

O O OO

6.2.5.6 ECFC ¢

Ao WEe Aashd ofeet 2
1) 53

PCS T+ ECICSEZ%E A4¥ ECH % #% dgv g3 ECRTEYEH Hgwrol ECFCOlA
APty 43 dej 2 et JSS F=3si

2) 8 7l (29 27 #a)
- ECRT7} =418 4709 stetulg (M, dM, HM, LM)E d&@=d), o] uw fM(Hz)o] L dM2|
@2l (%), HM#F LM9] ©9& i &9of dis) (%) |t}
- (fM, dM, HM, LM)<& ECFColl A %%01 44% W =<l (tHI, tLO, c¢VHI, ¢VLO, bVHI, bVLO)

2 W33t ¢cVREF9 bVREFE & ghth

tHI = (1-dM)/fM
tLO = dM/fM
- ¢VHL, ¢VLO, bVHI, bVLO= Hd &%%c] t3t gre2x ECIOCZHH Heols JHz Als
a8
- tHI, tLO= CPS¢9| pulse lengthel]l W3t A K olt} BPSQ pulse lengthe= tHI, tLO9 HAHE 7]
HEo 2 delayakQl Start Thdelay$t End TbDelay’} F714 o2 e =o] ZAE Y. (Timingol
g FAs JR= 6257 ECFC €agls 3E #ia1) Start Thdelay®t End ThDelay+ slow
signal® 24 ECIOCo A Aladr=th (F 29 #Hx).
- ECFColA & (tHI, tLO, cVHI, ¢VLO, bVHI, bVLO)9 & <4Fsto] ¢VREF, bVREFE Td
gkt
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6.2.5.7 ECFC ¢1d=

ECFCollAM = v 22 dauggoes 85 A

Step 2: Timing A& A (23 30 i)

5_ThDealy E_ThDealy S_ThDealy E_ThDealy
q—»i —t ! !
| b !
cHVON 5 | : e
: - | |
bHVON 5 o ! S
' L I }
o 4olwo || !
« | L » 1 1
! I I :
: i |
cVREF ! : ! fp—
i | ! ] .
bVREF : !
' I | I
! o | |
LTU_RFON | L | I —
' Lo : : -

a9 30. ECFCY timing Al

- ECFCx= ECRTZHH +3& 4719 &4 b e (fM, dM, HM, LM)E °]&ste] 2§3at7] A
3 6719 g2kl El(tHI, tLO, c¢VHI, ¢VLO, bVHI, bVLO)Z Ak 2 WS o},

- o] w 6719 T E = lusec FVIZ A 9 WS dto] YJuo]Estof ). o]f& EC
A=l Aol REdeld F3krt 5kHzol 7] wiiZo] AAE S fsiA = wEA A s of
a}7] wjZe]tt.

- AxNoR AdHolE Hi= 6719 dEvHE nige g a8 303 o] cVREF, bVREF7} +4&
=3

- 2% 303 #o] cVREF$} bVREFS] 332 S _TbDelay?} E_TbDelayE iL#ldle] &% ook
Fis=

Step 3: =9
- Axztez ArtE cVREF, bVREFE LTU ZA 2% LTU_RFON A& th7] Folt}
- LTU_RFON7} Rising edge¥ Aol ¢cHVON & bHVON = HI, ¢STOP & bSTOP = LO7}
i, % A]e] ¢cVREF & bVREF®] 2157} CPS¢} BPS AEZ¢ & Agddr),
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- LTU_RFON7} falling edge® Aol bHVON = LO, bSTOP = HI7} ¥a BPSE AAE=7F 9@
t}. BPS7F 853 ¢ AP 2RE E_ThDelay F°l cHVON = LO, ¢cSTOP = HI7} ¥aL
CPS= A4Ew7F At

#x cHVON, ¢STOP, bHVON, bSTOPAIE+ CPS¢ BPSe On/Off Ao} A& &4 cVREF %2
bVREF 435 CPS$ BPS HEZ#H =2 &2 3t}

o

¢

Step 4: Fault 2% A g
- A Foll fault TAA] w2 A A2l sfo]of
- Fault®] &#9} fualte] 248 62584<

&

o},
sk,

e
=
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6.2.5.8 Fault 24 % 43

= WE3sl= 4§ Latched

firstEventRegister, faultRegister 7] 3%Fc},

Z 7o) fault Alz2d

O Ve > Vcepeak=cVREF+cVDp, OVER_VCP, faultRegister bit0

OVER_VCP

KSAR_Ecn_Fault

KSTAR_ECn_Fault 4

TcSet

LTU_RFON

2% 31. OVER_VCP

L

O Vc > Vchi =cVREF+cVDh after TcSet, OVER_VC, faultRegister bitl

OVER_VC

KSAR_Ecn_Fault

Vepeak

IIIh||r|::}"]| ..... ....I_J:..E'._ ..... e e S e S

CPS Ve

cVREF

LTU_RFON

1% 32. OVER_VC

W
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O

O O0OO0OO0O0O0O0OO0OO0OO0ODO0OO0OO0oOO0

Ve < Vclo=cVREF-cVDI after TcSet , UNDER_VC, faultRegister bit2

UNDER_VC

KSAR_Ecn_Fault

[cSet

Icset
Velo
CPS Vc

cVREF 1

LTU_RFON

A 4

a3 33. UNDER_VC

Ic > Icpeak=cIREF+cIDp, OVER_ICP, faultRegister bit3 (OVER_VCP %)

Ic > Ichi=cIREF+cIDh after TcSet, OVER_IC, faultRegister bit4 (OVER_VC %)

Ic < Iclo=cIREF-cIDI after TcSet, UNDER_IC, faultRegister bitc (UNDER_VC #*%)

Sc == LO, CPS_FAULT, faultRegister bit6

Vb > Vbpeak=bVREF+bVDp, OVER_VBP, faultRegister bit7 (OVER_VCP =)

Vb > Vbhi=bVREF+bVDh after ThSet, OVER_VB, faultRegister bit8 (OVER_VC =)

Vb < Vblo=bVREF-bVDI after ThSet , UNDER_VB, faultRegister bit9 (UNDER_VC #%)

Ib > Ibpeak=bIREF+bIDp, OVER_IBP, faultRegister bitl0 (OVER_VCP %)

Ib > Ibhi=bIREF+bIDh after ThSet, OVER_IB, faultRegister bitll (OVER_VC =)

Ib < Iblo=bIREF-bIDI after ThSet, UNDER_IB, faultRegister bit12 (UNDER_VC %)

Sb == LO, BPS_FAULT, faultRegister bitl3

KSTAR_FF==LO && OpTarget==KSTAR, KSTAR_FAULT, faultRegister bitl4

ECfault==LO , LOCAL_FAULT, faultRegister bitl5

Viwdl < Vifwdmin=VfwdREF-VfwdDIl after TrfSet, NO_RF, faultRegister bitl6, High to low
transitiono| = =2+ W& dtojof &L, low value: VIwdREFe] Eo] gorm = Wi A4k
g8ttt EC & Alz=dle= Viwde 7 M7F AR&E Tk webs Viwdld Viwd2el s #-&
Hojof gttt 6.23.6doA AFH Fault £4 2 L 74 dEAHQ d& AT AL
Z ECA&" ArgHE S wd bit v FrhHF I (Ex: Viwdl, Vrefl,
IpumplE F3Fd w bitg F7FE oo §).
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NO_RF
KSAR_Ecn_Fault

- T1'ﬁ_‘_f~T TriSet = e
Viwdmim ceelefete e ST o et § SRR s S e T 5] SUEE SR )
Viwdl ||

cVREF

LTU_RFON ' |

W

ad 34. NO_RF

O Vrfll > Vrflmax , OVER_RFL, faultRegister bitl7
O Ipumpl > Ipumplmax, OVER_IPUMP, faultRegister bitl8
O Arc == LO, ARC], faultRegister bit19

Q]
=

(e}
=2
rot
'
rﬂ
~
Jp
_O‘L
k]

firstEventRegister®] W82 faultRegister®} # oy 1 Fho|
O] ofdul= 7] 53}A] %=1t

faultRegister7} 0x0°¢] o}bd Z-$ cSTOP, bSTOPS DOE &3

opTarget == KSTAR°]al faultRegister’} 0x0°] o}
KSTAR_ECn_FaultE HIZ =93}

ECIOCZ HH faultRest==1& $4I3}H cSTOP, bSTOPS LOZE 3}al faultResister
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6.2.5.10 Fast signal 2= E

LSRR

O Fast signal - signal required sampling faster than 10msec which shall be
processed in “Fast Controller” block

O S10V - Single ended 0-10V

O HATR-A - high speed analog tranceiver, analog signal

O HATR-DH - high speed analog tranceiver, digital normal HI

O HATR-DL - high speed analog tranceiver, digital normal LO

O DH - Digital , Normal HI

O DL - Digital , Normal LO

O ECICS - EC Integrated Control System, 17]¢] Ao]|R2ERS 5357 93 A9 A
o171 Al

O ECFC - EC Fast Controller made by FPGA connected to IOC through PCI

O ECIOC - EC Input-Output-Controller, ECICSZ #|ojsl+= F 10C



EC S AloA /i A2

67/91

ECFC Fast signals - Input

Description name source spec
1 Cathode voltage | Vc CPS HATR-A
2 Cathode current | Ic CPS HATR-A
3 CPS fault Sc CPS HATR-DH
4 Body voltage Vb BPS HATR-A
5 Body current Ib BPS HATR-A
6 BPS fault Sb BPS HATR-DH
7 RF FWD Miter1 | Vfwdi1 AUX S10v
8 RF FWD Miter2 | Vfwd2 AUX S10v
9 RF RFL Miterl Vrfll AUX S10V
10 RF RFL Miter2 Vrfl2 AUX S10v
11 Vacion currentl | Ipumpl AUX S10v
12 Vacion current2 | Ipump2 AUX S10v
13 Arc detector Arc AUX DH
14 KSTAR Fast KSTAR_FF | KSTAR CCS | DH
15 LOCAL fault ECfault AUX DH
16 FOCAL slow ECSfault | ECIOC PV
17 Cathode V Hi CVHI ECRT float
18 Cathode V Lo cVLO ECRT float
19 Body V Hi bVHI ECRT float
20 Body V Lo bVLO ECRT float
21 RF, fwd Hivolt | yiwgH ECRT float
22 R, fwd Lo volt | ywgLo ECRT float
23 dmodulation Hi | vy ECRT float
24 modulation Lo | 0 ECRT float
25 Timing LTU_RFON | AUX DL

# 19. ECFC Fast signals - Input
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ECFC Fast signals - Output
Description name target spec
1 CPS volatage On CcHVON CPS HATR-DL
2 CPS fast stop cSTOP CPS HATR-DL
3 CPS V ref cVREF CPS HATR-A
4 BPS V ON bHVON BPS HATR-DL
5 BPS fast stop bSTOP BPS HATR-DL
6 BPS V ref bVREF BPS HATR-A
7 KSTAR ECn fault | K2IAR-FCN | ksTAR cCS | DH
# 20. ECFC Fast signals - Output
ECFC slow signal - Input
Description name source spec default
1 Operation target | OpTarget ECIOC bit DUMMY
2 Operation mode | Opmode ECIOC byte Full Opr
3 BPS Start delay | S_TbDelay | ECIOC float (usec) 5
4 BPS End delay E_TbDelay | ECIOC float (usec) 5
5 RF Blank Time | TrfSet ECIOC float (usec) 50
6 V reflection max | Vrflmax ECIOC float (V) 2
7 fault reset faultReset ECIOC bit LO
8 Peak Vc diff cVDp ECIOC float (kV) 2
9 Vc high diff cVDh ECIOC float (kV) 2
10 Vc low diff cVvDI ECIOC float (kV) 2
11 Peak Ic diff cIDp ECIOC float (A) 5
12 Ic high diff cIDh ECIOC float (A) 2
13 Ic low diff cIDI ECIOC float (A) 2
14 CPS settling TcSet ECIOC float (usec) 10
15 Peak Vb diff bVDp ECIOC float (kV) 2
16 Vb high diff bvDh ECIOC float (kV) 1
17 Vb low diff bvDI ECIOC float (kV) 1
18 Peak Ib diff bIDp ECIOC float (MA) 150
19 Ib high diff bIDh ECIOC float (mA) 20
20 Ib low diff bIDI ECIOC float (mA) 20
21 BPS settling ThSet ECIOC float (usec) 10
22 fwd Voltage diff | VfwdDI ECIOC float (mV) 200
cathode
23 conductance cConduct ECIOC float (mS) 1
body
24 conductance bConduct ECIOC float (mS) 0.0017

¥ 21. ECFC slow signal - Input
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ECFC slow signal - Output

Description name Target spec
Operation status | OPstatus ECIOC byte
Fault status FLTstatus ECIOC byte
First event Fevent ECIOC byte

¥ 22. ECFC slow signal - Output



EC & AloiA A A=k 70/91
No. | Part No. Set Role Description
1 RackPak/M5-1 1EA Crate PowerBridge, 2U, 6Double mid size AMC slots,
4uRTM slots, MCH & PM slot
2 NAT-PM-AC600 | 1IEA Power N.A.T. 600W expected workload of 12 AMCs, 2
D CUs and 2 MCH
3 MCH-HUB-PCle | 1EA MCH N.A.T. 12 AMCs,Gigabit Ethernet switching, PCI
-x48 Express(Gen 3) switching
4 ACQ425ELF-16- | 3EA ADC D-Tacq, 16 Ch., 16 bit resolusion, 2000kSPS/Ch.
2000
AO424ELF-16 1EA DAC D-Tacq, 16 Ch., 16 bit resolusion, 1000kSPS/Ch.
ACQ400-MTCA- | 2EA RTM D-Tacqg, Two module carrier sites(FMC, ELF)
RTM?2
7 KMCU-Z30 2EA AMC SeedCore, Zynq, 2 x SFP+Ethernet - R]J45
microSD LEMO CLK/TRIG
8 BNCPANEL-32 4EA Terminal 32 isolated BNC connectors, 1U 19“ form factor
providing connectivity for various D-TACQ
products which use SCSI-68 or VHDCI
connectors
9 HATRx Module |4EA Optic 4ch +/- 10V analog Input, 16bit, 10MSPS ADC,
(DRAFC-623) Converter | 1.25Gbps SFP, 4ch Analog signal capture
Input Through USB 3.0 Interface
10 HATRx Module |4EA Optic 4ch +/- 10V analog Output, 16bit, 10MSPS
(DRAFC-624) Converter | ADC, 1.25Gbps SFP, 4ch Analog signal capture
Input Through USB 3.0 Interface
11 | Dell Precision 2EA Server - X2 AA od A W-2133 3.6GHz, 3.9GHz
Tower 5820 Turbo, 6C, 8.25M 7HA], HT, (140W)
DDR4-2666
- W27 32GB (2x16GB) 2666MHz DDR4 ECC
RDIMM W &2
- Hge £F A4 NVIDIA Quadro P400, 2GB
(5820T)
- Boot Egfo]E 34 SATA/SAS3I=
=gfo] B /SSD
-3t HEEY T9% "€ AHCI SATA
chipset Z1E &2 (8x6.0Gb/s), SW RAID
0,1,5,10
- I8 3= =glo]H 25¢1% 512GB SATA class
20 SSD
- B%3= =glo]H 25217 512GB SATA class
20 SSD
- A Al ¥4 Dell precision 5820 EFY 950W A Al
- £93% Bay &4 8X DVD+/- €93
- 8x DVD+/- RW £93
12 PCIE-5565RC-10 | 1IEA RFM Card | PCLe type RFM CARD
0000
13 Intel Ethernet 2EA Network Netrowk Card for TCN, IEEE1588
1210-T1 Card
14 MX312B-XCCT 1EA Network 10G Ethernet Interface for SDN
2 Card
15 2EA Adapter D-Tacq, Provides 2x SFP Transceiver ports at

ACQ-FIBER-HB
A

up to 2.5Gbps, 3. Standard PCle x1 Gen 1.0 card
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16 | ETOS-300-DX- | 1IEA Serial To | 2 Ports Ethernet, 16 Ports RS-232, o]%=3} A4
FOR Ethernet

17 19“ rack 1EA Rack W700«H2000 (AFAFSYA A ZE3 o] 5 & TF35)

¥ 23 ECICS AA st=9o] gl2E
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