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The control system for the DMFC of the MW

® The specification of the DMFC and the KOMAC

® The KOMAC control system

- 100MeV, 20mA (Peak current) proton linac accelerator - Based on Experimental Physics and e e
- The injector is a microwave ion source with the extraction voltage of 50kV Industrial Control System (EPICS) e P
- The MFC can control and read the hydrogen gas flow rate framework
Hardware spec. - The Input Output Controller (I0C) is a B = i i
Max flow 10 distributed system based on EPICS = L (d:bﬁdﬂl,) —
unit SCCM - Process variable : about 18500 ea
Gas H2 - Timing system provides pulse until oo i
FTESEUIE IRNge 1-3 G/} 60Hz repetition that’s maximum demg
Supply voltage +15V or +24V repetition }
e e - The communication protocol is
Baud rate 9600 bps
Data bits 3 configured using SCPI commands
Stop bits 1 based on EPICS I0C
Parity None
Interface Rs-485 2-Wire

The DMFC control system and the data proce

® The format is changed to

® Development Environment ® The type Is changed to tloat . .
four byte little endian

Input val : 10

- Centos7 64bit e 04
- Epics base 3.15.6, Asyn 4.34 streamdevice master, seq 2.0.2 | 1 1 { ! [ 1 | Value (10)
_ The devices were insta”ed on the test bench for Vallt ()| [ Val2 (0) | [ Val3 @) | | Vald (0) | [ Val5 (2) | | Vale () | | Val7 (4) | | Val8 (1) l

buffer( buffer1 buffer?2 buffer3 bufferd buffer5 bufferb buffer?
(0) (0) (0) (0) (2) (0) (4) (1)

communication test | Y Y ' y ! Value' (10) i
: vﬂ” {D[}] valz {DD} "u"a|3 {2[}] valq- {4” . :: A"gcate memaory address :
! Hex string | |
: J il =TT T ; """""""" | n=0 i
l I jn-0->3 l 00 l
i H | : n=1 !
i burf1 burf2 burf3 burf4 f | buffer(n) —_— |
] (0x00) (0x00) (0x20) (Ox41) ! I %02x (to hex) I 20 I
! Hex value i ! ! n=3 :
| | 1 R [ ! : |
| ! et . |
I Buffer array ([0x00,0x00,0x20,0x41]) h - ens i !
| | ] buffer(n) ! |
i ii i to upper : i
| Convert type to float (10) ii L i
i (Using pointers memory allocation) H i . ; . ] ; T 7 ) i

® The method of the data processing
- Protocols were written as a command frame generated in hexdecimal aSpb
- When the device sends the data about the flow rate and set value, the data is formatted to 4 byte ] ' ' ' ' '
little endian hex value. The value is changed to ASCII format under the sending and receiving. VAL | inpA | inpB | inpC | inpD | InpE | InpF
So each place value needs to be understood to a string value. Each string sends from the 5
protocol to the string record. And each string record sends the value to aSubroutine record.
This record works conversion function that is built by ¢ language. 1
SNAM (Process Routine)
Return result of function Call function

The Integrated Interface and the Interiock S

® The integrated interface ® The interlock system
- The interface is designed using the Control System Studio (CSS) tool based - If the ion source trip breaks out when the MWIS was operated, the gas flow

on Java eclipse] must have been blocked immediately
- The functions are displayed which are the control on/off, digital mode, flow - The interlock system is configured based on a Sequencer module that Is

rate value, and set flow value built ¢ language

- The interlock system monitors the degree of ion source vacuum at all times
IS GAS N & B LIE{E A|AE - If the value is reached to limit, the block command sends to the I0C
trigger | The degree of
R e
- 0.00 |Sequencer
[k it good? |
YES NO

‘ Off the mfc flow

Send the
command
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