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1. Introduction / General Information

Description

RA312 FLOW & PRESSURE CONTROLLER= Z[CH 87H2| MFC % =M A{(Capacitance Manometer)
o] MYUS B33 MFCEEE 0~5V &= 4~20mA ASE Ehop S| MFCo| {2 A Ojst=
MZO0|Ct ot YHMMEEEH 0~10ve| AMZE BHof EHZ
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BAl 8 Hojg 4 ACH

|22 0~ 5V MFC H[0] 7t=0|0 X4 2/ S RE X|Of 8 ENHX| =T & ULt

=1 O =

O 4 ~ 20mA MFC, 0 ~ 10V Capacitance manometer, Pirani/Convection GaugeS
™, PID Control Option2 2 Pressure ControlO| 7+s3}Ct.

O =2 Analog I/O, TTL I/O, Realy Trip Point, RS232, RS48552 X| & BtC},

RA312 FLOW & PRESSURE CONTROLLER Specifications

Physical

Width 240 mm

Height 88 mm

Depth 202 mm

Weight 1.2Kg ~ 2Kg (Depends on options)
Electrical

Input power 95 ~ 265 VAC @50/60 Hz

Fuse rating 250VAC @6.3 A

Output power

+/- 15 VDC +5% @3.5A (24VDC Option)

Input Signal

0~5V(MFQC) , 4~20mA(MFC), 0~10V(CM)

Output Signal

0~5V(MFQC) , 4~20mA(MFC), 0~10V(CM)

Display window

256*64 Dot 6" Wide OLED LCD

Interface

RS232, RS485

Analog 1/O for External Set or Log
TTL I/O for External MFC On/Off
Relay Trip Point 8EA




2. Safety

General
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EESH RA312 FLOW & PRESSURE CONTROLLER®}

Environmental Requirements
Mg FH 25 115 ~ 50°C (59 ~ 122°F)
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Installation

Sensor connect advices

MFC
AM&ots 7t20 o2t EEot F=27F & LTt

11l
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Ar, N2, COZ

Rl
0x

OZI %7|I NZO

N
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GeH4, ASHg, PHg, SiH4, BzHG, SinClz, SIHC|3

0z

Ha, CHa GoHa, GiH3, HoS, CO

oX |ME |rR|re | 1=
0x

Jn | 1

AsHs, PHs, SiH4, BoHg, CoH,, CHCIF,, BF;, NHs, CO, H,S, Cl,, HCI, CCly, BCl;,
PCl;, SiCly

1=
0x

NHs, HCI, Cly, H.S, BFs, PCl;, PCls, SnCl, SiCly
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N,O, H.S, Cl,, NHs, BF;, HCl

RA312 MZ2| Pin out2 HIEA| 205t & 0|22 HUZASHYAIR. EFAL AHO|E2t HHE EHRO
22 2 QoL S| K| AL0
MFC2t RA312 25 Azttt % ASL L}

AO|E AZA X A LMol RE MA2 ALEXIOA ASLICH

Capacitance Manometer
XY 2tFo w2t MES A LLE (Heating type &)
s Fitting TypeOfl XA A X[sHOF grL|Ct.
AL
T

MEZSl aFAtS =Qlet =
RA312 HMZ2| Pinouts BtEA| 225t = #H0| 22 HZESHIAIL.

Alol2a} H4UE EfYO| S
MM S RA312 BE

Aol HZE EZ Al

SEE|X] RES0 FolstHAL.
g + ASLICL
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Wots BE Mol AROIA| AL
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Pirani/Convection Gauge

RA312 MZ2| Pin out2 BtEA| =I5t £ 70|52 FASYAIL
AolE2at HYE EtYO| ZS = AL}t SHEX| L3I0 [2ASHUAIR,
Gauge?} RA312 B 5 zZst &g {§LE = ASLICL
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Model & Serial Number

O & oo HEAtz|0| A2, Model Number, Serial Number 50| 7|2&|0] Q& L|CH

ol

rlo

2tE2 A

“\.\I

Serial #:

RA312-15072013-07

Model # :

RA312-A-B-C -/,u

Model : RA312-A(X)-B-C

e 8 g5

A : Channel

B Capacitance manometer

M MFC2Ch B2 SE7ts 2,4, 6,8

B : Option 1

P Upstream/Downstream for Pressure Control or Re-Active Power Control using MFCs
C Option 2

R RS232 &4l <Default>

4 RS485 &2

A Analog I/O and TTL I/O

L Relay Trip Point for 8 Process Limit Control

2 4~20mA Type MFC

ZH0| glE 4% O ®#7|ELL

7|Et S8 40| EROHA|H A= HE BHELICH



MFC Connector

MFC connector (9-Pin Female D-sub Type Pin Assignment)

Pin No. Assignment Cable Color
1 No connection

2 Flow Signal Input Red

3 +15VDC supply (or +24VDC A EHAFQ¥) Green
4 Power GND Grey

5 -15VDC supply (+24VDC LA PGND) White
6 Set point (OUTPUT) Orange
7 GND Black

8 GND Brown
9 Chassis GND Shield
Sensor Connector (Capacitance manometer)

Capacitance manometer(9-Pin Female D-sub Type Pin Assignment)

Pin No. Assignment Cable Color
1 No connection

2 Pressure Signal Input Red

3 +15VDC supply (or +24VDC M B AtQF) Green
4 Power GND Grey

5 -15VDC supply (+24VDC 242 PGND) White
6 No Connection

7 GND Black
8 GND Brown
9 Chassis GND Shield

¥ F9| : Pin AssignmentOf L+t

UM Z pino| AHEL =ME

Aol A2 X

ol -
T

No Connection2 OtF A& AZASHA| &2 XYLICH

SHA| ORMAlR.

ALEXLO| Al ASLICE




Convection Connector Pin out

Sensor (9-Pin Female D-sub Type Pin Assignment)

Pin No

Assignment

Cable color

Bridge High

Bridge High

Bridge +

Bridge Low

Bridge -

No connection

GND

GND

O (| N|/oju|dMjw]| N |=

Chassis GND

RS232/ RS485 Connect Pin out

RS232 / RS485 / RS422 (9-pin male D-sub Pin Assignment

Pin No.

Assignment

NC

TxD

RxD

NC

Field GND (RS232 GND)

NC

NC

485_A (DATA +)

Ol | Nt |dMlw|N =

485_B (DATA -)

X F2| : RS232C ALEA| 1:1 CableS AM83HYAIL. Cross CableS ALEAl SEISHX|




Interface Connector Pin out

Interface (44-Pin Female D-sub Type Pin Assignmen)

Pin No Assignment
1 Relay 1 Normal Open
2 Relay 1 Common
3 Relay 1 Normal Close
4 Relay 2 Normal Open
5 Relay 2 Common
6 Relay 2 Normal Close
7 Relay 3 Normal Open
8 Relay 3 Common
9 Relay 3 Normal Close
10 Relay 4 Normal Open
11 Relay 4 Common
12 Relay 4 Normal Close
13 Relay 5 Normal Open
14 Relay 5 Common
15 Relay 5 Normal Close
16 Relay 6 Normal Open
17 Relay 6 Common
18 Relay 6 Normal Close
19 Relay 7 Normal Open
20 Relay 7 Common
21 Relay 7 Normal Close
22 Relay 8 Normal Open
23 Relay 8 Common
24 Relay 8 Normal Close
25 Signal GND
26 AIN
27 AOUT1
28 AOUT2
29 AOUT3
30 AOUT4
31 Signal GND
32 Signal GND
33 Signal GND
34 MFC1 ON/OFF (Active Low)




35 MFC2 ON/OFF (Active Low)
36 MFC3 ON/OFF (Active Low)
37 MFC4 ON/OFF (Active Low)
38 MFC5 ON/OFF (Active Low)
39 MFC6 ON/OFF (Active Low)
40 MFC7 ON/OFF (Active Low)
41 MFC8 ON/OFF (Active Low)
42 Digital GND

43 Digital GND

44 Digital GND

Q| : Interface Card= SHAIYCE HE FE




Orientation

Front Panel Components

C) RA312 5VI\_IVCV)VV.\\IIS$SF.’CROE.§RSU RE CONTROLLER C)
(0000 & 0000 sci 0000 e 0000 sccw
2:0000 20000 sccf;'l 5:0000 © 0000 sccm
3:0000 © 0000 sccfc'l :0000 © 0000 sccm
#0000 © 0000 sccw 0000 © 0000 sccw
S| G T P O [ I 3
O ° ! ’ G?\IN LE(i\D A;C OFF SET v ENT O
MAS AZASH MFC 8Xi'2 RA312 FLOW & PRESSURE CONTROLLER ZE7|3tH(MAIN 3HH)QL|CH,
xHo| =2of w2t MAESH FONT SIZEZF M-8 L|C}
Z|CH 8X'E@MK| X|REH= DeviceE F7totd = JUSLICH
No Key Function
1 Number A48 S 2E, 3d Bz ME Al AL
2 PCON Up/Down Pressure Control EE= Re-Active Power Control 2}
3 ON MFC Flow ON
4 OFF MFC Flow OFF
5 ALL DE M2 MEH Ex) ALL + ON 2E *HE ON
6 SET Zt A2 23 Ex) 2 K2 HF Al Set + 2 28 xE HIE)
7 GAIN(9) PCON modeOf|A] GAIN Zf & SET + 9(GAIN)
8 LEAD(0) PCON modeO|A| LEAD %f ¥ & SET + O(LEAD)
9 ACC(-) Main 2tHOA ACC(-) ¥E2M ACC mode A&
10 AV sk XA
11 MENU/ESC MEUN ZI® / MAIN 3tHoZ &1
12 ENT JleS ME A3
X 7, 89| 7|'52 Pressure or Power Control OPTION *HE§ A| 7b58t Page 17~19 &=

11




Operation

[MENU/ESC] keyE +E2T MENUZ} AR ELICH
CiA] SHH [MENU/ESC] keyE +2H Esc & el Moz SFEL|Ct.

) RA312Z FLOW & PRE SSURE CONTROLLER Y
B WA VEE DU

CaL]l - I §
CHal C
z
C

I

|

[ ACC]
I RATIO]
[ P.CON]
I PLS]
[ SYSTEM]

—

OO0 EEEEE
) |;IDu]ﬁHi[ﬁ lﬂ” SET Z][un _ —

—

()
(

CAL
MENUOIA CALS MEHSIH HE0o= ZE MHEALDE E™E 0 UYSLICH HE=E 2E XY
SHHO|| ZERO CAL = CAL CLEARE ghLCt.

mjo
=

11
mjo

CALIBRATION CH & ZERO CAL

L2 XHEQ CALE & BF <At keyE2 2 MES MEHSHA ZERO CALZ CAL CLEARE
Ex) 38 X{'E ZERO CAL =X

1. MENUZ|& =2 MENUO| T

2.CAL &= ME ENTE =2 #d, 32 =3 CH3 X|E

3. A, VE 0|8 ZERO CAL : RUN &5 MEf ENT

ZERO CALO| d33tH HMe 1F &332 CALRE O|sgLCt.

CALO| X %2 Z2 HM= ZERO CAL : RUNO| OCHE JUELICE

Ot

FLICH.

L

Full scale®| Al +5%7F X1}SHH zero cal & AME|X| ESL|CEH

§
MFCLt Capacitance manometer M|ZALO| Z2[5t0 ZALSHOF SFL|Ct.

CAL CLEAR

RA312AL® =& MFCLE CMES 2HE I 7|Z9| CAL HEE AMAStE 7|sYULICh Mot o4
AEOF MOlst HOj2 Qs mA|st7| MO MEE CAL CLEARSHA|D Af EHH|Z ZERO CALSH &
AHESHA|Z] HERILIEL

ZERO CAL 7|52 RA312 Controller®il Q] CALS 2|0|EtL|C} unit MZAFY| MFC, CM S 7|Ef A|
O|X| 282 CALIH= FatetL|Ct.

= T =g

12



HEEZ O F2 Al Z&E 220 MdE52 HE5te F2YLLCEL AM83tE= Sensor T/, H
Convection GaugeE ALY = U0 1

Atol 22| BHEfLICL

SETUP CHANNEL
At keyE 018, MES HESLIC

SENSOR TYPE
MFC} 7|2 A7o|H, Mo| T2l cMS HIZ3H 7|EH A|O|XI7} EAIELICH 1A 1

o RAM7t 28 & & fISHCh

bl

.|

o
N
o

0
g

RANGE
Sensor®| HR[E YUHTLICL 7|2 H™2 100022 & USLICH
M X A

ALE3tE= A2l RANGE @S 2785HAIL.

UNIT
CHE d™TLICHL MFCO| 7| 2M-H 2 SCCMR 2 E|{USLILCE,
MFC= SCCM, SLIM2 MEfgh = JUSL|CH

< : THeIe E’éoﬂ mel Xps22 ’*OI §MEI"I 30l |2l HigLch Tl 2ol et 3

SKIP X%
0~09%7tX| A&0| 7ps3sHL|Ct.
MFC2| S2F RESOLUTIONS QutMoZ 12BITQ HYUEE Zt&L|CH m2tA 5S5LMS RA3120{ A

Ar2g A2 3l 5000SLM =2 5000SCCML 2 HA|Z|H ouf HH MFCO| Flow ZtO| Of

X1 32 2 29| g0 o8st= ANH EY 5= JAELCH O[= MFC2| RESOLUTION He

£ HOolHt 422 A8 OfR T X1I7r Sl= AIZOILE oA HAZO 28 & £ °'¢'—|Er
o

= =
T - —
ol O] 7|2 &EMtstH HME gt TtFo| HE2 IFHMOAM FA| £/ 5000SCCMLZ 1

Z[0f EA|E LL.

n:\l

7128782 0.5% L Ct.

O] 7|52 2% MFCO|IMEF g3t LICt.
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ACC

RA312 FLOW & PRESSURE CONTROLLERE HAit7|52 X[FTLICH HAMT|s2 AHEAIZHO| et
SHEE GAS ¥E Eolgh = ELCEH OFFE tide XA g[X| &L Ct

0| 7|5& At83%I2{™ MENUS| ACC MODEO|A STARTE HXA d{OF $hL|Ct

HE MAIN ZtHOA [-]KeyE FEM Zut=l A7 £X8E GASS| Y2 &olgt = USL|CH

=

ACC 7|58 AI2A|7Ztof| }2 ZHo|2 2 POWER OFFSIH O|XQ| 7|22 Al2tX|A| EL|ct.

SETUP CHANNEL

it 752 A8 MES WL

ACC MODE

Hib 715 A%, 25 ® 27|88 WY 5+ ASLCH
1 - START

2 - STOP

3 - CLEAR

SET POINT ACT

SHEH(SET POINT) 7|52 ON, OFF 3l= 7|5 LICk
SR ZESIH GASE O Ol S=X| &L|CH
1 - ON

2 - OFF

ACC SET PIONT
=Xt keyE O|830] SHF(SET POINT)S 2 eL|C}

¥ o ACC(E4h 7|51t Relay M2 ALESHH HMUMAZ Trip pointE HHSI RelayE MO & =+
Ao EDE RS2328AQI0| K| O|YFRE Trip point dHC 2 TSI MO & = UAS

14



RATIO

RATIO 7|52 MFC2| MASTERR} SLAVEE H73lA GASE HI2HL =2 XHSt= 7|s

MASTERS| 310 [t2fAM SLAVEE H|8Xo =z BSHAH ElL|Ct

RATIO MODE

RATIO 7|52 HdEgLCt
1-0ON

2 - OFF

MASTER CH
Xt keyZ 0|28t MASTER CHS MEHSIL|CE

MASTER CH2 H7XSIH 2tHA sie RHE MFC2| UNIT 20 M EA|Z} ElL|C}

SLAVE CHs
XAt keyE O|83510] SLAVE CHS MEHSL|CH.

SLAVE CHZ A7HSIH otHA0| sie RfE MFC2| UNIT {{0f S EA|ZF & L|CH

x) 47012] MFCE O|-&3%}0] RATIO CONTROL A&
CH1 MASTERE CH2 CH3 CH47} SLAVE &A™

Zt X{'Eo| SET POINTZ} Of2{et ZCtu ShCtH.
CH1(MASTER)- 1000 SCCM

CH2(SLAVE) - 500 SCCM
CH3(SLAVE) - 200 SCCM
CH4(SLAVE) - 100 SCCM

CH12| SET POINTE 500 SCCM2Z HHH ™
CH2 - 250 SCCM
CH3 - 100 SCCM
CH4 - 50 SCCM

2ot Z#2 WA OZ MASTER A 20 M2tA SLAVE XHEo| S EZ N OfgfL|Ct.
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RA312= 23X O(PRESSURE CONTROL)Z|5& X AELICE (Z4) VSYSS| AHHDLEl A|AHEIZ AR
Xt7h @t 23S AS5tn HYE o2 X3 Ct

X : 0] HliF= PCON SME MEHZE mjTt AL 7HsEL|CL

MODE

Pressure Control / Re-Active Power MODE &7

1-0ON

2 — OFF

PRESSURE CONTROL 7|58 Al83}X]| = | OFF SO EL|Ct. ON AEfO|AM = AMEY
2 MFCe| Hoj7t XIS 2 E|of |X|= ANE X2 & = ASUCH

GAIN

GAIN HEE 0.1%~ 999.9%7tX| MEdgt = QEL|C 7[24EE 100.0% LICt

Gain 7t0| 22 MFC /% ®#&0| 3 #slstL ot

HE 2 a2 AAHC QHFEES WHAZ|0 Jste ol =ZEX| oo TsELUCH

LEAD TIME

LEAD TIME H7H2 0.01sec ~ 2.00 sec/tX| MEigt 4= Q&EL|Ct 7|2HE™E2 0.20 secYLILCt
ME24+E MEE Sl= A|ZH0| HOPY WEAH 238t Ch

= 7 OHYE|X| @ ZIFThL|Cl.

=

DIRECTION

<Auto Pressure Control AF2A|>

UP STREAM Control2 DIRECT (chamber0f| gasE FStHA| Control)

DOWN STREAM control2 REVERSE ME# (chamberO Al gasE& pumping St® Al Control)
1 - DIRECT

2 — REVERSE

REF CH
REFERENCE SENSOR CHRQIL|Ct SENSORZG ot 7§ E&E|0f QO™ Xs2 2 REF CHO| & L|CH
SENSORS| 7H&4=7F 0j8{ 7§ AL REF CHMEHS & &~ Q&L L}

<Auto Pressure Control AI8A|>
Capacitance Manometer = Pirani/Convection Gauge 0| &%tz k{22 ReferenceZ H7H3}0]
MFCe| R&= HOfStet.

16



CTRL MFC

Pressure Control o}2i= MFC CHES MEigtL|Ct,

712 =8 CH ™S gLt HAEE CHE 3| =Xt7t BA|IELCH
2 ZAHE CHA| =2 o7t ZL o

o
Ral

PRESSURE CONTROLZ dl2{= CHZ ME#s|Of AUTO PRESSURE CONTROLS & #+ A&L|Ct

P.CON MODE S}HZ = gl Al2H
MENUOIA M7 2t8 = MAIN 2tHO|A PCON MODE Z=Z0| 7t
MAIN 2tH0jA PCON H'ltE +=2M PCON MODE $tHo =z HYH

-

FL|c

- oo

|IH'I 0||'

<Auto Pressure Control>

PC/PLC

—T1 | MFC

RA312

— |LMFC

CHAMBER

— | MFC

[ ]——

17



otzfol 3tH2 MFC 3CH2| PCON MODE Of|A|L|C}.

1~3H K22 MFCO|H 4RHXEd 2 A MA7} ZHALE|0f QL&LICE
- RA312 FLOW& PRE SSURE CONTROLLER ')
. WAWLVERYS, COUKR

1: 1000 © 0000 sccv X G:050.0% L:0.20sec

2: 0000 © 0000 sccv  SET: 0000.0 torr
3: 0000 2 0000 scem

4: 0000.0 Torr 0000.0

I O = Y | Y 5
y | OOOEEE] i) | o

I'_,_
L

HA &= MOE Jots MFCZF 278E[0] AO{OF BtLIC} Page 16 HZX
9l o2 A o6 HOE MFC 22 18 gz 28 SHE UL

PRESSURE CONTROLS dl2{= CHZ ME#s|Of AUTO PRESSURE CONTROLS & # A&L|Ct.

ONIt PCON HEZ X2 2B Auto Pressure ControlO| A& E L|C}

2 HAl= GAIN E0f| A= X 2F £ 7¢ WXSHH BA| EL[C
C

.fj} RAJ12 FLOW & PRESSURE CONTROLLER [ ]
- WALV COKR

1:1000 @ 100 gecm + G:050.0% L:0.20¢gc

2: 0000 © 0000 sccv  SET: 0005.0 torr
3: 0000 & 0000 scem

4 00000 0005.0

AN o O Y 5
L COCEIEE] ()] |

f_
LA

EX) &3 XM o7} 2S5t 20 SET POINTE= 5 TORR, GAIN 50%0| LEADZ} 0.2sec $tH QL|CL.
1000 SCCM &7 2| MFCOfl 100 SCCMO| SEHAM TR =32 5 TORR YL|CH

18



GAIN & LEAD
GAINZ Set point 822 Z20[= HRIE 20| C}.
GAIN %f2 =0|H 20| Set pointZ HZH S L|Ct,

LEADE Set point0] E=35l= A|ZHS o|O|EtL|Ch,
LEAD AlZtE E0|H HA| 30| Set point2 WEA SZ2 QLICH

GAINZ =0|1 LEAD TIMES EO0|H W= Set pointZ2 O|S5HA|Zt

GAINO| =11 LEADZt 2™ OVERSHOOT $4H0| 2SI

SO 2 GAINO| {8 %11 LEADZt 2™ Set pointd| =2|H =EESHA 2=
GAIN 1} LEADS| XX E& Xotof gfL|Ct.

GAIN & LEAD X|XM A Xh= dit

HHES HE O EXE MFCe| 45t 8 3 Chamber| HEIE BHEA| Foiof gL Ct

1 GAIN 2 Z|Cigt &1
LEAD TIMEZS =34 =QIC}
[}

2 T=7|E 0| 8%Ch

VSYS RA312= Al&stn OPHEl 42X {E I8 PCON MODE 3FHO|IAM WE MHE X|dghL|Ch,
orzhe] =g HES A2 SFEUAL. (BA0 S22 A OtY)

e 715
SET + 9(GAIN) PCON MODEOIA GAIN 7t =Fg == ULCH
SET + O(LEAD) PCON MODEO||A LEAD #t2 =g &= UCH
SET + PCON e MYk (Set poinhE EHY = ULt
ON + PCON 23 X O{(PCON) &%
OFF + PCON 23 HO{(PCON) F A

U= MOE AESHX| 24E Uf= 2HEA| PCON OFF SHOF gL|Ct.

19



PLs x
Process Limit2 Relay2| Trip point &t H&st=s 7|sLICt.
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RS232 & RS485 COMMAND

<RA312 RS232 & RS485 Default Setting>

Baud Rate : 9600 <USER CHANGEABLE>

Parity bit : None <USER NOT CHANGEABLE>
Stop bit : 1 KUSER NOT CHANGEABLE>

Data bit : 8 KUSER NOT CHANGEABLE>

End of line Delimiter : CR <USER CHANGEABLE>
Handshaking : Off KUSER NOT CHANGEABLE>

<Command Format>

<RS485 Format>
#XYZ_CMD Parameter<CR>

<RS232 Format>
CMD Parameter<CR>

# — RS485 Start Character

XYZ — RS485 Address : 1~255 via Local Mode

_ — Space Character (0x20)

CMD - Command

Parameter — for Setting Value

<CR>or <CRLF> - *Delimiter for end of string

<Installed CHs> — 2/4/6/8 channels of RA312 PRODUCT.
OK — Save Command is Received

?! — Save Command is Wrong

*|f Delimiter was set by <CRLF>, All Return End of Delimiter is <CRLF> instead of <CR>



<RA312 RS232 & RS485 Default Setting> <10% Jul 2014 REVISION 1.3>

Baud Rate : 9600 <USER CHANGEABLE>
Parity bit : None <USER NOT CHANGEABLE>
Stop bit : 1 <USER NOT CHANGEABLE>
Data bit : 8 <USER NOT CHANGEABLE>
End of line Delimiter : CR <USER CHANGEABLE>
Handshaking : Off <USER NOT CHANGEABLE>

<Command Format>

<RS485 Format>
# - RS485 Start Character

#XYZ_CMD Parameter<CR>
*Must be set Address in RA312 Address Field

<RS232 Format>

#XYZ_CMD Parameter<CR> for Address Mode.
*Must be set Address in RA312 Address Field
OR

CMD Parameter<CR>

*Must be clear 000 in RA312 Address Field

# - RS485 Start Character

XYZ - RS485 Address : 1~255 via Local Mode
_ - Space Character (0x20)

CMD - command

Parameter - for Setting Value

<CR> or <CRLF> - *Delimiter for end of string

<Installed CHs> - 2/4/6/8 channels of RA312 PRODUCT.

OK — Save Command is Received

?1 — Save Command is Wrong

*XYZ_ — RS485 or RS232 Address Mode Response Header: XYZ is RA312 Set Address

*If Delimiter was set by <CRLF>, All Return End of Delimiter is <CRLF> instead of <CR>
*All response is *XYZ_ + <data field> in RS485 or RS232 Address Mode (5BYTE HEADER + DATA)
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<Read Command>

RO - Read Flow/Pressure All Channels
Return Byte : 3 + 6 * Installed CHs + 1 Byte
Parameter : +0.00% ~ +100.0%

<HOST>R0<CR>
<RA312>F0 +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00<CR>
=> CH1 Flow is 100%, CH2 Flow is 50%, CH3 Flow is 1% CH4 Flow is 100% ... of Full Scale Range

R1 ~ R8 - Read Flow/Pressure of Selected Channel
Return Byte : 3 + 6 + 1 = 10 Byte
Parameter : +0.00% ~ +100.0%

<HOST>R2<CR>
<RA312>F2 +100.0<CR>
=> CH2 Flow is 100% Full Scale Range

R9 - Read Flow/Pressure All Channels (RO is % of F.S, R9 is original flow data)
Return Byte : 3 + 6 * Installed CHs + 1 Byte

Parameter : +0 ~ CHs Range
*If CM is installed, Return Value is +0.00% ~ +100.0%

<HOST>R9<CR>
<RA312>F0 +10+50.00 +2000 +1000+100.0+40.00+100.0+20.00<CR>
=> CH1 Flow is 10, CH2 Flow is 50, CH3 Flow is 2000 CH4 Flow is 1000 ...

R10 - Read Setpoint All Channels
Return Byte : 3 + 6 * Installed CHs + 1 Byte
Parameter : +0.00% ~ +100.0%

<HOST>R0<CR>
<RA312>S0 +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00<CR>
=> CH1 Spt is 100%, CH2 Flow is 50%, CH3 Flow is 1% CH4 Flow is 100% ... of Full Scale Range

R11 ~ R18 - Read Setpoint of Selected Channel
Return Byte: 3 + 5 + 1 = 9 Byte
Parameter : 0.00% ~ 100.0%
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<HOST>R11<CR>
<RA312>S1 100.0<CR>
=> CH1 Setpoint is 100% Full Scale Range

R19 - Read Setpoint All Channels(R10 is % of F.S, R19 is original setpoint data)
Return Byte : 3 + 6 * Installed CHs + 1 Byte

Parameter : +0 ~ + CHs Range

<HOST>R19<CR>
<RA312>Y0 +100.0+50.00+1.000+100.0+100.0+40.00+100.0+20.00<CR>
=> CH1 Seypoint is 100.0, CH2 Flow is 50.00, CH3 Flow is 1.000 ...

R20 - Read All Setpoint Channels ON/OFF Status
Return Byte : 3 + 1*Installed CHs + 1 Byte
Parameter : 0 — OFF, 1 - ON

<HOST>R20<CR>
<RA312>D0 10100000<CR>
=>CH1 & CH3 are Flow ON and Other CHs are All OFF

R21 ~ R28 - Read Setpoint Channels ON/OFF Status
Return Byte: 3 + 1 + 1 = 5 Byte
Parameter : 0 — OFF, 1 - ON

<HOST>R21<CR>
<RA312>D1 1<CR>
=>CH1 is Flow ON

R31 ~ R38 - Read Range of Selected Channel
Return Byte: 3 + 5 + 1 = 9 Byte
Parameter : MFC — 1 ~ 5000, CM - 0.1 ~ 10000

<HOST>R31<CR>
<RA312>E1 1.000<CR>
=>CH1 Range is 1.000



R41 ~ R48 - Read Unit of Selected Channel
Return Byte : 3 + 5 + 1 = 9 Byte.
Parameter : 0 — SCCM, 1-SLM, 2-Torr, 3-mTorr, 4-mbar
5- ubar, 6-kPa, 7-Pa, 8-cmHO, 9-inHO

<HOST>R41<CR>
<RA312>U1 0<CR>
=>CH1 Unit is SCCM

R50 - Read All Process Limit Assigned Channels
Return Byte : 3 + 1*Installed CHs + 1 Byte

Parameter : 1 ~ 8 (“Base of 8CHs RA312)

<HOST>R50<CR>
<RA312>WO0 11113578<CR>
=>PL1 ~ 4 are assigned CH1

PL5 is assigned CH3

PL6 is assigned CH5

PL7 is assigned CH7

PL8 is assigned CH8

R51 ~ R58 - Read Process Limit High of Selected Channel
Return Byte : 3 + 5 + 1 = 9 Byte.
Parameter : 0.00% ~ 100.0%

<HOST>R51<CR>
<RA312>H1 10.00<CR>
=> Process Limit High 1 is 10% of Full Scale Range

R61 ~ R68 - Read Process Limit Low of Selected Channel
Return Byte : 3 + 5 + 1 = 9 Byte.
Parameter : 0.00% ~ 100.0%

<HOST>R61<CR>
<RA312>L1 0.0<CR>

=> Process Limit Low 1 is 0.0% of Full Scale Range
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R70 - Read All Accumulation ON/OFF Status
Return Byte : 3 + 1*Installed CHs + 1 Byte
Parameter : 0 — OFF, 1 - ON

<HOST>R70<CR>
<RA312>J0 10100000 < CR> (*ase of 8CHs RA312)
=> CH1 & CH3 Accumulation are ON and Other CHs is All OFF

R71 ~ R78 - Read Accumulation Data of Selected Channel
Return Byte : 3 + 15 + 1 = 19 Byte
Data : 0.000 ~ 9999999999.999

<HOST>R71<CR>
<RA312>A1 0123456789.123<CR>
=> CH1 Accumulation is 0123456789.123

R79 — Read All Accumulation Data
Return Byte : 3 + 16*Installed CHs + 1
Data : 0.000 ~ 9999999999.999

<HOST>R71<CR>
<RA312>A1 +0123456789.123+3456789012.345+6789012345.678 ....<CR>

=> CH1 is 0123456789.123, CH2 is 3456789012.345 CH3 6789012345.678 CH4 ...

R81 ~ R88 - Read Accumulation Time of Selected Channel
Return Byte : 4 + 12 + 1 = 17 Byte
Data : 000-00:00:00 ~ 999-23:59:59

<HOST>R81<CR>
<RA312>At1 DDD-HH:MM:SS<CR>
=> CH1 Accumulation Time is DDDay-HHour:MMinute:SSec

R90 - Read Pressure Control Mode ON/OFF
Return Byte: 2 + 1 + 1 = 4 Byte
Parameter : 0 — OFF, 1 — ON

<HOST>R90<CR>
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<RA312>T 1<CR>

=> Pressure Control Mode is ON

R91 - Read Range of Pressure Control Card
Return Byte : 3 + 5 + 1 = 9 Byte
Parameter : MFC — 1 ~ 5000, CM - 0.1 ~ 10000

<HOST>R91<CR>
<RA312>E0 1.000<CR>
=>CH1 Range is 1.0000

R92 - Read Setpoint of Pressure Control Card
Return Byte: 3 + 5 + 1 = 9 Byte
Parameter : 0.00% ~ 100.0%

<HOST>R92<CR>
<RA312>S 100.0<CR>

=> Pressure Control Setpoint is 100% of Pressure Control Card Full Scale Range

R93 - Read Unit of Pressure Control Card
Return Byte : 3 + 5 + 1 = 9 Byte.
Parameter : 0 — SCCM, 1-SLM, 2-Torr, 3-mTorr, 4-mbar
5- ubar, 6-kPa, 7-Pa, 8-cmHO, 9-inHO

<HOST>R93<CR>
<RA312>U0 2<CR>

=> Pressure Control Card Unit is Torr

R94 - Read Pressure Control Gain
Return Byte: 2 + 5 + 1 = 8 Byte
Parameter : 0 — OFF, 1 — ON

<HOST>R94<CR>
<RA312>G 100.0<CR>

=> Pressure Control Gain is 100.0%

29



R95 — Read Pressure Control Phase Lead Time
Return Byte: 2 + 5 + 1 = 8 Byte
Parameter : 0.0 ~ 100.0%

<HOST>R95<CR>
<RA312>X 100.0<CR>

=> Pressure Control Lead Time is 100.0%

R96 - Read Pressure Control Channels
Return Byte : 2 + 8(Base of scHs ra312) + 1 = 11 Byte

Parameter : 0 — Not Selected, 1 - Selected

<HOST>R96<CR>
<RA312>Q 10101010<CR>
=> RATIO Control Slave Channels are CH1, CH3, CH5, CH7

R97 - Read RATIO Control Mode ON/OFF
Return Byte : 2 + 1 + 1 = 4 Byte
Parameter : 0 — OFF, 1 — ON

<HOST>R97<CR>
<RA312>N 1<CR>
=> RATIO Control Mode ON

R98 - Read RATIO Control Master Channel
Return Byte: 2 + 1 + 1 = 4 Byte

Parameter : 1 — 8 Channel¢sase of scHs rRA312)

<HOST>R98<CR>
<RA312>C 1<CR>
=> RATIO Control Master Channel is CH1

R99 - Read RATIO Control Slave Channels
Return Byte : 2 + 8¢Base ofschs ra312) + 1 = 11 Byte

Parameter : 0 — Not Selected, 1 - Selected

<HOST>R99<CR>
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<RA312>B 10101010<CR>
=> RATIO Control Slave Channels are CH1, CH3, CH5, CH7

R200 - Read Flow/Pressure, Setpoint, MFC STS Data of All Channels
Return Byte : 3 + 6 * Installed CHs + 1 Byte + 3 + 6 * Installed CHs + 1 Byte
+ 3 + 1 * Installed CHs + 1 Byte
Parameter : Refer to RO, R10, R20 Command

<HOST>R200<CR>

<RA312>F0 +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00 SO_
SO +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00_
DO 10100000<CR>

=> CH1 Flow is 100%, CH2 Flow is 50%, CH3 Flow is 1% CH4 Flow is 100% ... of Full Scale Range
CH1 Spt is 100%, CH2 Flow is 50%, CH3 Flow is 1% CH4 Flow is 100% ... of Full Scale Range
CH1 & CH3 are Flow ON and Other CHs are All OFF

R201 - Read Flow/Pressure, Setpoint, MFC STS Data of All Channels
Return Byte : 3 + 6 * Installed CHs + 1 Byte + 3 + 6 * Installed CHs + 1 Byte
+ 3 + 1 * Installed CHs + 1 Byte
Parameter : Refer to R9, R19, R20 Command

<HOST>R200<CR>

<RA312>F0 +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00 SO_
YO +100.0+50.00+ 1.00+100.0+100.0+40.00+100.0+20.00_
DO 10100000<CR>

=> CH1 Flow is 100.0, CH2 Flow is 50.00, CH3 Flow is 1.000, CH4 Flow is 100.0

CH1 Spt is 100.0, CH2 Flow is 50.00, CH3 Flow is 1.000 CH4 Flow is 100.0 ...
CH1 & CH3 are Flow ON and Other CHs are All OFF

31



<Set Command>

B - SET RATIO Control Slave Channel

Parameter : 0 — Not Selected, 1 - Selected

<HOST>B 10101010 <CR > (Base of 8CHs RA312)
<RA312>0K<CR>
=> RATIO Control Slave Channels are CH1, CH3, CH5, CH7

C - SET RATIO Control Master Channel

Parameter : 1 — 8 Channel¢sase of scHs rA312)

<HOST>C 1<CR> ¢Base of 8CHs RA312)
<RA312>0K<CR>
=> RATIO Control Master Channel is CH1

D - SET Setpoint Channels Status ON/OFF
15t Parameter : 0 — ALL CHs, 1 ~ 8 Channel
2" Parameter : 0 — OFF, 1 - ON

<HOST> DO 10100000<CR>
<RA312>0K<CR>
=>CH1 & CH3 Flow are ON and Other CHs are All OFF

<HOST> D1 1<CR>
<RA312>0K<CR>
=>CH1 is Flow ON

E - SET Range of Selected Channel
15t Parameter : 1 ~ 8 Channel
2" Parameter :: MFC — 1 ~ 5000, CM — 0.1 ~ 10000

<HOST>E1 1.000<CR>
<RA312>0K<CR>
=>CH1 Range is 1.000

E - SET Range of Pressure Control

15t Parameter : 0
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2" Parameter : 0.1 ~ 10000

<HOST>EO 1.000<CR>
<RA312>0K<CR>
=>Pressure Control Range is 1.0000

G - SET Gain for Pressure Control Mode
Parameter : 0.0% ~ 100.0%

<HOST>G 100.0<CR>
< RA312>0K<CR>

=>Pressure Control Gain is 100.0%

H - SET Process Limit High of Selected Channel
15t Parameter : 1 ~ 8 Channel
2" Parameter : 0.00% ~ 100.0%

<HOST>H1 10.00<CR>
<RA312>0K<CR>
=>Process Limit High 1 is 10% of Full Scale Range

J — SET Accumulation ON/OFF Status
15t Parameter : 0 — ALL CHs, 1 ~ 8 Channel
2" Parameter : 0 — STOP 1 — RUN, 2 - CLEAR

<HOST> JO 10110022 <CR>

<RA312>0K<CR>

=>CH1, CH3, CH4 Accumulation Start, CH7, CH8 Accumulation Clear & Stop
CH2, CH5, CH6 Accumulation Stop

<HOST> J2 2<CR>
<RA312>0K<CR>
=>CH2 Accumulation Stop & Clear

L — SET Process Limit Low of Selected Channel

15t Parameter : 1 ~ 8 Channel
2" Parameter : 0.00% ~ 100.0%
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<HOST>L1 10.00<CR>
<RA312>0K<CR>

=>Process Limit Low 1 is 10% of Full Scale Range

N - SET RATIO Control Mode ON/OFF
Parameter : 0 — OFF, 1 — ON

<HOST>N 1<CR>
<RA312>0K<CR>
=>RATIO Control Mode is ON

P - SET Setpoint of Pressure Control
Parameter : 0.00% ~ 100.0%

<HOST>P 100.0<CR>
<RA312>0K<CR>

=> Setpoint of Pressure Control is 100% of Pressure Control Full Scale Range

Q - SET Pressure Control Channels

Parameter : 0 — Not Selected, 1 - Selected

<HOST>Q 10101010<CR>
<RA312>0K<CR>
=>CH1, CH3, CH5, CH7 were controlled by Pressure Control

S - SET Setpoint of Selected Channel

15t Parameter : 1 ~ 8 Channel
2" Parameter : 0.00% ~ 100.0%

<HOST>S2 100.0<CR>
<RA312>0K<CR>
=>CH2 Setpoint is 100% of Full Scale Range

T — SET Pressure Control Mode ON/OFF
Parameter : 0 — OFF, 1 — ON
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<HOST>T 1<CR>
<RA312>0K<CR>

=> Pressure Control Mode is ON

U - SET Unit of Selected Channel
1t Parameter : 1 ~ 8 Channel
2nd Parameter : 0 — SCCM, 1-SLM, 2-Torr, 3-mTorr, 4-mbar
5- ubar, 6-kPa, 7-Pa, 8-cmHO, 9-inHO

<HOST>U1 0<CR>
<RA312>0K<CR>
=>CH1 Unit is SCCM

U - SET Unit of Pressure Control

15t Parameter : 0
2" Parameter : 0 — SCCM, 1-SLM, 2-Torr, 3-mTorr, 4-mbar
5- ubar, 6-kPa, 7-Pa, 8-cmHO, 9-inHO

<HOST>UO0 2<CR>
<RA312>0K<CR>

=>Pressure Control Unit is Torr

V — Return RA312 Version Infomation
Return Byte : 14 Byte.

<HOST>V<CR>
<RA312>V RA312_V1_1.00<CR>

W - SET Process Limit Assign Channels
15t Parameter : PLT ~ PL8

2" Parameter : 1 ~ 8 Channel

<HOST> W1 11122238<CR>

<RA312>0K<CR>

=>Process Limit1, Process Limit2, Process Limit3 are assigned CH1
=>Process Limit4, Process Limit5, Process Limit6 are assigned CH2

=>Process Limit7 is assigned CH3 and Process Limit8 is assigned CH8



X — SET Pressure Control Phase Lead Time
Parameter : 0.0% ~ 100.0%

<HOST>X 100.0<CR>
<RA312>0K<CR>

=>Pressure Control Phase Lead Time is 100.0%

Y - SET Setpoint of Selected Channel
15t Parameter : 1 ~ 8 Channel

2"d Parameter : 0 ~ Selected Channel Range

<HOST>Y2 100.0<CR>
<RA312>0K<CR>
=>CH2 Setpoint is 100.0

Z0 - Zero Calibration

Parameter : 1 — 8 Channel¢sase of scHs rA312)

<HOST>Z0 1<CR>
<RA312>0K<CR>

=>CH1 Reading Flow/Pressure Value is Zero Calibration

Z1 — Clear Zero Calibration Parameter

Parameter : 1 — 8 Channel¢sase of scHs rA312)

<HOST>Z0 1<CR>
<RA312>0K<CR>

=>CH1 Reading Flow/Pressure Calibration Zero is Clear
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