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K.M.B Tech

1 GENERAL INFORMATION

1.1 INTRODUCTION

1.1.1 Feature

Model KRO-4000S (Power Supply & Readout Unit - Programable Controller)& MFC 0 2+ &
MYAS 33t HH Zf(Set-point Value)lt F2F Zt(Flow Value)2 Display 5StH MFC & H&sH7
Moo= XL

S3t1 e MRS +15VDC (Option: +24V) 0|11, ZtZto| xjEd2 ESEE Moz 29
ELICL O|A2 ME CHE 2% MFC7I g 2 [ 2dE= MY 20d dd2 ZAA7|1

Remote 7| S22 TTL Interface 2t Analog &3 % RS-232C 7[50| Option 22 U0 CiAt
QET|7|et S = AFLICL

1 4 A/D, D/A Converter 7t L& E[O{QU0 FO{T M7 Zf(Set-point Value)dt ZHE F2
2t (Flow Value)& 4Digit - 7Segment 2 Display 5}0] Et=0f 20|&tL|Ct £t 7|7|
H7d(Calibration) Al 7|E0| ALESHE 7IHXMEZ Q04D Digital 2422 XESI0] 2Rl 2=

oo TASHK| & SEO| X # M (Repeatability) 1t X424 (Reproduction)S Zt&L|CH.

Micro Processor 2 Program 2} |0 Ct&st 7| s1t Option O LHEE[0f CHZHA QI Processor 2

20| 7tsdtn HEHoZ A8Y + USFLICL
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K.M.B Tech

1.1.2 Specifications
KRO-4000S
Display Resolution 4 Digit - 7 Segment, Adjustable Decimal Location

Display Repeatability + 0.1% of Full Scale

Input to The KRO-

0 to 5 Volts For Full Scale of MFC, (Option: 4-20mA)
4000S Controller

Output Signal 0 to 5 Volts into > 10 KQ, (Option: 4-20mA)
Output Power + 15 VDC (0.5 Amp), (Option: +24VDC)
Units of Display SCCM, SLM, %

Decimal Point User Selectable Range "0.0.0.0"
I/O - 9 Pin D-Sub (Male)

Set-point Control : 0 to 5 Volts for Full Scale of Analog Signal
(Option: 4-20mA)

Flow On/Off Control : Digital Input - TTL
Remote Control

Flow Out Signal : 0 to 5 Volts for Full Scale of MFC
(Option: 4-20mA)
Trip Point (Optional) : 1 Relay Per Flow Channel (Standard)
(Max. +24VDC @ 1A)
RS-232C Input / 9600 Baud, 8-N-1, Available through The Accessory Connector
Output (Optional) User Selectable Address, (Optional)
Ratio Control
(Optional)
Sequence Control 3 Program ,16 Step

Operating Voltage  220VAC (50/60Hz)

| Caution

KRO-4000S = 7| 2AIY 22 220VAC 50/60Hz | M ZrESIE 2 M EL|JSLICtH CHE
N3

r

HULES AEOE FL MR 2olot0] FYAQ. E3, FH| M| Al ATO| 240] UK
SOISHA| T, Manual 40 FYE WHOZ HI|HOl AZT Ground B SOF FLICH FHTS
At

22 Qo THE= oot 2/ 0| CHSA = KMB Tech o= OFF 2 M-S X[X|
=

—_
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1.1.3 Dimension

1.1.3.1 Model KRO-4000S 1CH ~1&

K.M.B Tech
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1.1.3.4 Model KRO-4000S Full Rack (1~8CH)
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1.2 ORDERING INFORMATION

KRO - 400|(@|s -|@|cH -|®

@ In/Out Signal

0: Standard

: Standard + RS232C

: Standard + RS485C

: Standard + Accumulation Control

: Standard + Ratio Control

: Standard + Sequence Control

: Standard + Input / Output Signal (4 - 20 mA)
(No Power Loop)

7: Standard + Other Function

Purge 7|5 7t Al A2 Z2[HEfL|CH

S U1 A W N =

@ Channel No. 1 to 8

® Rack Type

F: Full Rack

H: Half Rack

1/2 H: 1/2 Half Rack
S: Single (1 Channel)
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K.M.B Tech

2 INSTALLATION

2.1 ENVIRONMENTAL REQUIREMENTS

KRO-4000S Controller AH2 Al CtE &50| QFLEL|CH

Normal Operating Temperature Range 0 to 50 °C

Warm-up Time < 5 min

Operating Humidity 0 to 95 %

g4 dE A 220 VAC (60 Hz), 7|El Option

« AL S35 AN UFZ £ System Ground I BREILICH

* 2|7 LSl HE HEE P TLHAIL.

2.2 INTERCONNECTION

2.2.1 MFC Pin Assignment

Model KRO-4000S MFC Connector - 9 Pin Female D-Sub Connector

Name Pin No FUNCTION
GND 1 Ground
GND 2 Ground

-15 vdc 3 MFC -15VDC 3=
GND 4 Ground

+15 vdc 5 MFC +15VDC ®#ZE3 (+24 VDC : Option)

Set-point Signal 6 Output 0-5 VDC (4-20mA: Option)
Flow Signal 7 Input 0-5 VDC (4-20mA: Option)

GND 8 Ground
GND 9 Chassis Ground

Page 10
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2.2.2 1/0 Pin Assignment

Model KRO-4000S5 1/0 Connector - 9 Pin Female D-Sub Connector

2.2.2.1 Signal 0- 5 VDC
Name Pin No
N/C 1
TTL Input
GND
Relay N.O
Relay common
GND
Flow Signal
Flow Control
Relay N.C

O 00 N o u M W N

2.2.22 Signal 4-20mA

Name
N/C
TTL Input
GND
Relay N.O
Relay common
— GND
—  Flow Signal(+)
Flow Control

Relay N.C

Y

Flow signal (-)

> - GND

v

<._

+ Flow signal (+)

*# <= GND
- B

FUNCTION
N/C
MFC Switch (on “0 vdc — GND”, Off “Open”)
GND
Relay N.O (Max.: +24VDC @ 1A)
Relay common (Max.: +24VDC @ 1A)
Ground
Flow out (0-5VDC)
Input 0-5 vdc
Relay N.C (Max.: +24VDC @ 1A)

Pin No FUNCTION
1 N/C
2 MFC Switch (on “0 vdc — GND", Off "Open”)
3 GND
4 Relay N.O (Max.. +24VDC @ 1A)
5 Relay common (Max.: +24VDC @ 1A)
6 Ground
7 Output 4-20mA(+)
8 Input Set-point (4-20mA)
9 Relay N.C (Max.: +24VDC @ 1A)

— + QOutput Set-point (4-2mA)

} **Q| & Elow On/Off Switch

(S FE - FAIHE A9 % W)
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2.2.3 RS-232C Pin Assignment

Model KRO-4000S RS-232C Connector - 9 Pin Female D-Sub Connector

Name

N/C
T/X
R/X
N/C
GND
N/C
N/C
N/C
N/C

Pin No

1

O 00 N o U M W N

FUNCTION
N/C

Transmit data
Receive data
N/C

Ground

N/C

N/C

N/C

N/C

K.M.B Tech

**pCOf HE Al 2354 pin £ 1:1 2 HAZol4/Al2.
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3 OPERATION

3.1 OVERVIEW (MFC CONTROL)

3.1.1 Display & Key Description

[Front Panel Description]

GAS

Flow Value

Set-point Value

—— Enter

I
/ DIGITAL FLOW CONTROLLED
KRO - 4000

Flow On/Off L
[Rear Panel Description]
@ o ®
p p
N Ol
1] U
Z Z
s s ruse | O
MAIN S/W
3
¢ 9ol |9
s = - ® &
o of |2
A
A/C POWER INPUT
@ o ®
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3.1.2 Power ON 3}Hu} x7|3}H

-1CH It 2cH o 3% TS 27I5HE Power ON O EL|C.

- 3CH O] 49| A2 MAIN S/W & ON I FHA|L,

- M5 Power ON 2 otH HMEH XN version O] 3 X7t BA|L[D O = /ZX7/3f#] O] LIEFEL|CE

3.1.3 Set-point 2t ddE3}7|

1 Set-Pointdf
[Z=7]|2tH]0I A “ENT” %% 2 Sttt Display O Xp7t 2 LT,
"Adjust knob"E =2{ |t Set-point 2422 HFTL|CE
_
—
5 “Adjust Knob”
PUSH
** "Adjust Knob"E PUSH ot& AfZI+E H &2l Set-point S £8E +
S =
o Ast= 20| X|™E|IH CHA| ”ENT”H'I%% FEUC
SIS Set-point 10| MY D [X7|3tHIS 2 ZOtZfL|CH
3.1.4 Flow ON/OFF
1 [X7]3tH]I0 M "FLOW ON/OFF'HHES FSL|Ct,
2 Flow ON &£ 7 218 @ (FLow ON)ofl =445 0] SojSLct

—p Flow Value

—p Set-point Value

3
Flow Value: Flow ON A|Of MFC 2| AMZE 10| HEA|EIL|CE
Set-point Value: 873 El Set-point 242 HEA|ZLICH

4 CtAl “"FLOW ON/OFF"HHEZ 52T OFF &EjE MatE L|Ct
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3.1.5 Safty ON/OFF
HE *3PE 7| s YLt

Switch & Z=2&tgt = QIEE A

1
(27|53 A “Adjust Knob"E 3 X7}

n
WY

° Safty A7 3}HO| LIEILED “Adjust Knob"E =2{ On/Off & MEHBIL|CE
ON: Switch 2 Z&tst & ¢tz 2 sti|ct @ SAFTY o 5445 0ON)
OFF: SAFTY 7|s& &LICt

3 "ENT'HES FEH 4F0| 2L [XR7|3tH|Ie2 FotgLCh
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3.2 SYSTEM FLOw CHART

————————» "ENT'KEY
----------------- > “Flow ON/OFF" KEY

Adjust Knob Tumn
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3.3 SETUP MENU
3.3.1 Function (Setup Menu Display)

Front Display

Function Main Mode 2} Function Mode & &% L|Ct.

Main Mode O Al "Adjust Knob"& 3 %= &¢t +21 O™ Function
Mode 2 HZHElL|C}

"ENT'HES F2U 3 Menu 2 F0{ZL|CH

Hardware Action

3.3.2 Control Mode 1. (Local, Remote) Selection

@ Local Mode: 7|7|HHEZ A&t Z=Z&StD F4I(RS-2320)2
AHESHY =2Ae = Us ZEYULCH
@ Remote Mode: 22| M2 E 0|83l &g 4 U= ZEYLICE
Function Remote 1 2|5 Flow On/Off &2 -> 1/0 3pin
Q& 1/0 - "RMT & COM" (9 pin) Control
Remote 2 - 2|8 SV (Set-point Value) Reading -> 1/O 8pin

- 2|2 Flow On/Off & -> 1/0 1pin
@ Function (Setup Menu)OA "ENT"HHE2Z2 12| +&L|Ct
@ Remote Control A| In/Out Signal
Hardware Action - 1/0 "RMT & COM" 8pin: 0 to 5 vdc Input Signal
- 1/0 "RMT & COM" 3pin: Switch (On "Open", Off " GND") Input
® "ENT"H{E (One Touch) -> Menu XI& (Full Scale Select)
- Q% Set-Point #t2 2™ ™M™ Display SttHO| EA|ELICH
- 91 Switch On £/ 9| @Remote 7+ HEE T Flow ON E|0f

Note X of = L L},
- "Flow On/Off" HEZ £FE2@H A3 HYE gl0| [X7|=tHIC2
LiZhL|Ct,

3.3.3 Full Scale Select

Front Display .@.@.

Function @ & Channel Off FZ%Z MFC Q| Full Scale #f2 YUHSt= ZEQIL|C



K.M.B Tech

@ 9ZE MFC el i REXS LIEtH Aoz 1 oj¢e| 7&
Flow & == gl&LCL
** MFC OjA] C}E Gas £ Flow g Wff MFC S/ Gas Conversion Factor 2/
+4/2 0/8310] Full Scale = H&BL/CH
** Full Scale &8 Z]2gt 0020 ~ Z/fzt 5000
@ Control Mode O Al "ENT"HHEZ 28 XAt C}
Hardware Action @ "Adjust Knob"E =2 &5t= Full Scale & Y& 3tCt
® "ENT"HHE -> Menu %18 (Address Select)
=

SH
Note "Flow On/Off "HHEZ FE2H A B#HZA Ql0] [=7|3}

rlo

FE

]OE |__|.7F|_| |:|-.

3.3.4 Address Select

Front Display

n
WY

@ Serial S41(RS-232C or RS-485)2 ALE™ [ Zt Channel o FAE
AEg
@ 71719 MHOM Z= HHM Channel TAE
0|=2| Channel 2 F&£0/ =XtHo =2 AU=AHT
@ Full Scale Mode Of|A{ "ENT"H{ES F+2H ZIgtL|Ct,

Hardware Action = @ "Adjust Knob"S =2 35l= Address & MEHSFL|CE,
® "ENT'HHE -> Menu %18 (Address Select)

Note "Flow on/off "HHES FE2W &% #d Q0| [X7|2tHI2Z LT}

Function

3.3.5 Unit Select

Front Display . @.@.

@ AH8%ts MFC R HHE HdEeL o
@ SCCM: Standard Cubic Centimeters per Minute = mL/Min

Function
SLM: Standard Liters per Minute = L/Min
%: Percentage
@ Address Mode 0|A "ENT"HES F2H XgL|Ct.
Hardware Action @ "Adjust Knob"E =2{ |st= TH9lE MEistL|Ct.
® "ENT'"HHE -> Menu 2!l (Decimal Point)
Note "Flow on/off " HHES FE2H 47 HZF 80| [X7|gH]|e =2 LtZ LTt

Page 18
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3.3.6 Decimal Point Select

AAK-IX|.E|E |:|:|7:I EI:OI

Function

@ Unit Mode Ofl A "ENT"H-I%% %EE
S

Hardware Action @ "Adjust Knob"E =2 ¥ste 23H ¢ o
® "ENT"HHE -> Menu &I (Flow Error Rate Select)
Note "Flow on/off " HHE2 +EH 4% HZ §8l0| [=7[ztH]|e= L& LT

3.3.7 Flow Error Rate Select

Function

Hardware Action

Note

@ Set-Point ¢t ™ El= 7

of2f 2

1
"2"->
3

">
"5"->

0l
0l
0l
0l
0l

£1%
2%
£3%
4%
5%

** Frror Rate &= Flow ON &*
** Flow Value 7} Set-point Value 0f =58t 0|2 0= AAIZF HEAIEL/CF
@ Decimal Point Select YAl "ENT'"HHES F+2H TIgtL|C}.

@ "Adjust Knob"E =2 ®IStE= Error Rate & AL

Z(Flow Value)Oi| Xt0|7} L= B¢

ol 4
ol 4
ol 4
ol 4
ol ¢

_I_O(OSafety lamp H&)0| AKX E=F H785t=
@ "0"->Error Rate Off

> PV, SV @t
PV, SV 2t
> PV, SV @t
PV, SV 2t
PV, SV 2t

xto|
xto|
xto|
xto|
Xto| 2

= P0sec

=
=
=
=
Lt [[H

Z S

&t £ &gt

F
-

® "ENT"HHE -> Menu Tl (Address Select)

"Flow on/off " HES F2H 4A7H

3.3.8 Auto Zero Adjust

Front Display

Function

Hardware Action

Note

@ MFC Auto Zeroing 7| & LIC}.

n

#E 8lo] [=

o ZEBF Warm-up & M BHIAIL.
@ Flow Error Mode O A| "ENT"HE S
@ "Adjust Knob"E &2 On/Off &
® "ENT"B{E -> Menu X% (Relay High)

"Flow on/off " HES +2M MH A gio| [x

7|gtHI2 2 LigL(D.

20 FYBLC

=2 MESHL|C

= =2od

7|stHIS 2 LighL|Ct
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3.3.9 Relay High & Low

VY

<Relay High>
Front Display l

n

<Relay Low>
@ 2 B(Flow Value)E 7|F2 2 Relay ol £ Mz E MFetL|CH
Q£ 1/0 - "RMT & COM" (4,5,9 pin) Relay Control
Function @ Reading &l PV (Flow Value) 20| 7%t Relay Hi-Low = 2|0
=023 -> N/O, ERI0 S0{X| 2™ -> N/C
** Note: Full Scale #2} A Relay +XA&= &0 H3}&L/LC},
@ Zero Adjust Mode O A] "ENT"H{EES F2H ZIgtLct.
@ "Adjust Knob"E =2 ¥dte F=XE dE L Ch
ex) Relay Hi: "80.0" -> [ENT] -> Relay Low : "40.0"
fleb 20| YHE AMZE B8R
Hardware Action - P.V (Flow Value) -> "50.0"
Relay N/O->1/0 4, 5pin EH&f
- P.V (Flow Value) -> "30.0"
Relay N.C->1/0 5, 9pin EHet
® "ENT'HE -> Menu &8 (Memory Clear)

Note "Flow on/off " HES FE2H HAX HZ Q0| [X7|3H]|S2 LiZL|C}

3.3.10 Relay On/Off

Front Display

Function @ Relay On/Off 7|5
@ Relay High & Low Mode O] "ENT"HES +2T Tt
Hardware Action @ "Adjust Knob"E =2 On/Off & MEiBtL|LCt,
® "ENT"HHE -> Menu & (Control Mode)
Note "Flow on/off * HHES F=E2H HF HZ Q0] [(=7|=tH]|e=Z LiZL(CL

Page 20
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3.3.11 Memory Clear

Front Display @
WY

Function Memory £ ZX7|35t= 7|&QLICt

“Note: 22 &l 7’0/ XRE + YLLZ AE Al FOS}AIA/L.
Hardware Action (D Relay High & Low Mode 04l "ENT"HHES F2H Tt C}

@ "Adjust” Key & 0|83}0f On/Off & &= tC}.
@ "ENT" HES S2H CtZ Menu 2 T TELICE (Control Mode)
@ "Flow On/Off' HES FEW ZXJ/fHOZE LIZIL|CH
@ Memory clear &% Al HEE|= X27|4k

- Full Scale -> "5.000"

- S.V (Set-point) -> "0.000"

- Safety -> "off"

- Unit-> "SCCM"

- Control Mode -> "Local"

- Address -> "1"

- Decimal Point -> "0.000"

- Error Rate -> "0"

- Zero Adjust -> "off"

- Relay Hi -> "5.000"

- Relay Low -> "0.000"

- Memory Clear -> "off"

Note
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4 COMMUNICATION & PROTOCOL

4.1 COMMUNICATION

Baud Rate 9600 bps

Data Bit 8 Bit

Parity Bit None

Stop Bit 1 Stop Bit

Command and Data Hexa-code

Data Form (Address), (Command), (High Data), (Low Data)
Receive Check Sum (High Data) + (Low Data)

Ex) Oct (1750) -> Hex (03E8)
Check Sum -> 03 + E8 = EB

7) 71719] 2t X2 Ofch FA(Address)E X| ™ etL|Ct,

Ex)4 Channel 2 AL8Y 2% W ZHHF XEFH 1 HX] -> 2 BX] -> 3BX| -> 4 BX|2 X|H
2) T2 (Address) HXA| M& Al -> O0x = Address-1

Ex) 2 Channel &2 Data 541 Al -> 0x = 01

3)Data S S5 HF W2 58 23S & == JAFLICL Data 4 £ Check

Sum 2 EQIBHAA| 2. (Delay Time: 0.2-0.3 sec)

£x) (Address) (Delay time) (Command) (Delay time) (High Data) (Delay time) (Low Data)
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4.2 PROTOCOL

K.M.B Tech

Send Message Receive Message
Flag | LN Send Buffer Receive Buffer
0001
Flow 1| | 0203 | o | SetFlow | Set Flow Check Sum
Test ON e 0405 High Low Set 'Flow Set Flow
06 07 High Low
Check Sum
Flow Set Flow | Set Flow
Test Off el 0x | el High Low Set Flow Set Flow
High Low
Full Scale | Full Scale Check Sum
Full Scale| e2 Ox |[e2 High Low Full Scale | Full Scale
High Low
Check Sum
Status
0 e3 I Status Lo
Status | e3 % High us Low Status High | Status Low
" ] Check Sum
Relay High [ Relay High
T_ﬁlgagl e4 Ox |e4 H»ilgh 9 sz 9 Relay High | Relay High
High Low
Check Sum
Relay Low | Relay Low
Relay | o O0x |e5 Hiy h L?)Iw Relay Low | Relay Low
Low 9 High Low
Check Sum
Accu 16 Ox |ea| Acculb | Acculb Accu 16 Low [Accu 16 Low
ea i
Low Low High | Low Low High Low
Check Sum
Accu 16 Accu 16 Accu 16 _ _
. eb Ox |eb| . i ) . Accu 16 High[Accu 16 High
high High High | High High High Low
Total 0 | Flow Flow Set Set Full Full
) High Low Flgw Flow Sgale Scale
Informati 0x °1r High | Low [ High Low
on f6 0 f6 € Check Sum
Return X Status | Status Relay | Relay | Relay | Relay
Comman High | Low High | High Low Low | Check
d High Low High Low Sum
Check Sum
Note
0Ox = (Address -1)
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* Status
POI | POI | POI | POI [REMO| AD]J |[RCON|ACON ERA | ERA | ERA
NULL|SCCM) SLM | PER NT-3 | NT-2|NT-1{NT-0| TE |OON| ON | ON TE TE TE
Send Message Receive Message
Flag LN Send Buffer Receive Buffer
f0 O0x f0 0x el flow high flow low check
el sum
checksum
fl 0x £l 0x el Set flow high Set flow low check
el sum
checksum
f 0x £ 0x e0 Full Scale high Full Scale low check
el sum
checksum
£ 0x £ 0x el Status high Status low check
el sum
checksum
f4 O0x f4 0x e0 Relay High high Relay High low check
el sum
checksum
5 0x 5 0x el Relay Low high Relay Low low check
el sum
checksum
e| Acc | Acc | Acc | Acc | Sacc | Sacc | Sacc | Sacc check
fc 0x fc 0x| 0 | high2|high1|highO| low |high2{highl|highO{ low sum
e checksum
e . . .
fa O0x fa oxl 0 Acc high2 | Acc highl | Acc highO Acc low |check
sum
e checksum
e . . .
b Ox b oxl 0 Sacc high2 | Sacc highl | Sacc highO | Sacc low |check
sum
e checksum
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4.3 EXAMPLE

1
Ex

Ex

Ex

Ex

Ex

Ex

Ex

Ex

Ex

**NOTE

1 channel 0| Flow-value reading
00fo

3 channel Of Flow-value reading
020

1 channel O] set-value "1000"S EL{HAM ON St E2.
00e103e8

1 channel O] Set-value "0000"s ELHHAM OFF o= 42..
00e00000

4 channel 0] set-value "2000"2 EL{HA ON dl= HE2..
03e107d0

3 channel 0f Set-value "0000"s ELHHA OFF st= 42..
02e00000

1, 2 channel SA|0f set-value "1000"2 ELiHA ON st= 2.
00e103e8 --> check sum =2l or 100msec delay time £ ---> 01e103e8

1, 2, 3, 4 channel SA|0]| set-value "500"2 2L A ON 3t= 42
00e101f4 --> check sum 2@l or 100msec delay time & --> 01e101f4
--> check sum 2¢l or 100msec delay time & --> 02e101f4

--> check sum =¢Ql or 100msec delay time £ --->03e101f4

--> check sum 22l or 100msec delay time & Ct2 BH...

1 channel O X 4H(Acc)ZtE2 "99999999" YUHT=E L 2.
00ea05f5 --> check sum =¢l or 100msec delay time & --->

00ebeOff --> check sum 29l
"99999999" -> Hex(05F5EQFF)

2} GEol O} FEL2 F4L 200msec 0/4S delay time £ FEELE 20fgrL/C}

**Data Type = Hex g &/L/LC}.
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