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FELTON company is a high-tech enterprise engaged in the control study in piezoelectric drive and
precision valve. In pursuit of excellent product performance and technology, FELTON company has
become a professional valve control supplier integrating research and development, sales as well
as service through continuous exploration in process and application.

The mass flow controller developed by FELTON can accurately measure or control the mass flow of
various gases (including steam), which provides high accuracy and reliability for gas measurement
and control. Unique temperature compensation, high precision, good repeatability, good tightness
and other characteristics have been widely praised by customers, and can calmly meet the
challenges of various process applications. Mass flow controller makes high-end manufacturing
more accurate and convenient.

The product of FELTON such as mass flow controllers, piezoelectric proportional valves and
high-pressure servo valves can be widely used in semiconductor manufacturing, optical fiber
industry, FPD industry, vacuum coating, analytical instruments, industrial automation, life medicine,
aviation power, instrument test and other industries. FELTON continuous technological innovation
and rigorous professional services can help customers continue to advance in their fields and make
progress together with them.
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IREZMERZAR SERVICE & VALUE

¢ SAN FRANCISCO
o SHANG HAI
» MITVARSBMAR  RRIARINS R » THERERILES
Local Service On-site Technical Support Customized Service

» SEPHREZSSARMIRITSME, RETINSEEIX

Design and optimize the solutions together with customers,
and provide professional suggestions
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FEl&ME. FELTONASANEEZ TRV, £/, HE, MATRESHEK, T,
BREIRSS

As a professional manufacturer of piezoelectric actuators and precision valves with continuous
technological innovation, we are very willing to create value for end users together with our
customers. FELTON not only focuses on the design, production and sales of series products, but also
can provide diversified, professional and effective services.
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Mass flow controller is the key to semi-conductor manufacturing facilities. It can have flow measurement
and control over different gases by the principle of using temperature change corresponding to
mass flow.

Mass flow controller is widely applied to many fields. It can meet the demand of working condition
of gas flow control range from mL to hectolitre, and will not be influenced by the change of environment
temperature and pressure.

IEREFFIE

PERFORMANCE
R P 7N X FENEU iR S]]
OT X = oY £ EiE O] 7k F & i sa B 1

03



ThL

MEN LSk R TFIRE
STRUCTURE & PRINCIPLE

J ELECTRONICS
S (CPU)

SENSOR

L
-h

BYPASS

CONTROL
S VALVE

+
-

Sensor Bridge Circuit Comparison Control Circuit Valve Controller

et gl
A+B 5 Voltage control signal
BHVMFESEA

Bypass

A+B
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HIEESIREA/N, MARBEENREHE. REREEFR[RIREZFCERZ (2~100) % F.S.

Mass flow controller is composed of flow sensor, distributor, channel, flow control valve and control
circuit, the structure can refer to the above diagram. When the gases pass through mass flow
controller (MFC), most of the gases pass through laminar flow element, the proportionate part of
gases pass through flow sensor. The thermal sensor adopts the scheme of constant temperature
difference, it transforms the flow signal to electric signal, which is used as the benchmark to measure
the current flow rate through MFC. The microcontroller compares the difference value between the
set signal and real flow rate, drives piezoceramic and adjusts the current flow rate dynamically in
real time in order to reach the ideal set value. The flow control range of mass flow controller is
(2~100) % FS.
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TomEM=EAEE

—H—
- —a—18¢| |
——25T
——15T
-4 ]
@
o
£
& 2 o
-4 .‘*“‘m_
—— e
[ ———— —t——3
G/e;e-)_uf—*—
4 /
o 20 0 60 80 100
[%]
N=E=s) &4%3 SMFSEEE
7MJ;%|\{K ENEEE
2
——10T
—e— 15T
1 ——C
—t—36T
@
o
20
=
-1
2
0 20 40 60 80 100

comparation of F.S and S.P

RS ) Rz e ik
QUICK RESPONSE

100
- Set Point
= Response|
1
2%
0
0 1 2 a4
time(s)
MR
a
Response = =2
) : 2 ey 3 .
i
5 ime(S)
- o =
Parameter o 1 2 3 4
time(s)
Tuning 3 ' " ' '
2
o . , . .
0 1 2 3 4
time(s)

[ 5et Point Accuracy 1% S.P

I ul Scale Accuracy 1% F.S 1 < + 0.25% FS

Set Point Accuracy [%]

QE(2-25%)

<+ 1%S.P.
QE(25-100%)

10 20 30 40 50 60 70 80 90 100

Flow [%]

MFCRFIEM ®F AT RIEEH
L&k, SBSEMIE18-91iEHIT TR
mlE, ARURET R RESCENNRE
B, BNTHRERES NN SRFRE.
SRENEERRETRURET 22EAMFC
RRERHNE, AEEIZHERETSE
BURE,

05

KATERFAKRN “BEMN PID
ERIEE" . SUNAERERIN
1 HLARNIDERE ., BiEMN PID 1%
HEZURIEABN DRBTEZE PID
2, TUEPHREMNSEER
SHEXR,



~mZE
PRODUCT PARAMETER

GCE 7%

GCERFIREBRBINHE, FAMSHNANERE
EEAMEREAR, TERNNABDRELENkE, 2P -
oJiE$FE £15V/+24V, RS485, BEHI=E&EM. VCR. FLOW DEVICE
Swagelok LR A B EREENERER, 4§ FELTON
WEEE PR ER RGN ENERRA,

p—
= |
o
s MFC
ESit) GCEZ7F|
T (10,30,50,100,200,300,500) SCCM
A (1,2,3,5,10,20,30,50,100,150,200,300,500) SLM
=R NC: Eif
*ANRE <2% F.S.
MEERHEE 2~100% F.S.
MERE +1.0% S.P.(=30% F.S.); %0.30% F.S. (<30% F.S.)
5213 <+0.5% F.S.
E-3=1:3 £0.2% F.S.
ERE® AERRIER/INFO0.2%F.S./5F
THRRRE 10 ~45°C
mE R <+0.05% F.S./°C
0] iz B+ &) =il
THEETSH 50 ~ 400kPa (fiEERARABER)
=ALIEEN 450kPa
mER 1x10-9Pa.m3/sec (He)
BHA R #F: RS485; #E#l: 0-5V DC (4-20mA)
A Bt RE <Ra0.4
VCR: 1/4", 1/2"
ARERESL Swagelok: 1/4", 3/8". 1/2". ¢6. $8

IGS: 1.125in. 1.5in (C-Seal. W-seal)
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PRODUCT PARAMETER

FC %4

FCRIISHARREREEFIZE, #A RS485/Profibus
/DeviceNet/EtherCAT/EHEF SHEALNE RS, i
TTAZFIREENMREFNIERE, FCRIT=HIBEMHESEMIFE FLOW DEVICE
XinE, SAEMEEREXEIRA0.1, HEEME FELT,
AV SR E

R FCE7
— (10,20,30,50,100,200,300,500) SCCM
oA (1,2,3,5,10,20,30,50,100,150,200,300) SLM
R R 26 BY NC: EH/NO: B (BH/EB)
XGRS <2% F.S.
RERFTHE 2~100% F.S.

+0.25% F.S.(Q<25% F.S.)

RERE +1% S.P.(Q >25% F.S.)
oA <+0.5% F.S.
E5-L: <+0.2% F.S.
ERE T ARIERN/NF0.05%F.S./F
THRERE 10 ~ 45°C
BERH <0.05% S.P./°C
0fd] A% B /) =1is
THEEEER 50 ~400kPa (KIEERAEEFRER)
=ATIEER 450kPa
P 1x10-11Pa.m3/sec (He)
BRAI ¥ RS485/DeviceNET/EtherCAT/Profibus; &#1: 0-5V DC (4-20mA)
AN ER AR <Ra0.1 Cr/Fetkfl=2.0; CrOE[E=20 (&)
VCR: 1/4", 1/2"
FRERESL Swagelok: 1/4", 3/8", 1/2". ¢6, ¢8

IGS: 1.125in, 1.5in (C-Seal, W-seal)
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PRODUCT PARAMETER

TCP £5

TCP RIISHRERERFIZE, THEMBRIRT
HNEk~m, HEERNREMNRERE. RELE
PMETRIESRFME, JFAY PID 125 EE IR IF LSRG
HRY, tJALERCERSEMBENMN, =HREE
TiXFRE, RAREREREIRETNIRE.

MASS
FLOW DEVICE

FELTON

MFC
=B TCPERF
IS e e st A
EHIREE NC: EH/NO: EF
XHAnRE <0.5% F.S. (B2 {H)
MEEHTE 1.5~100% F.S.
%t <+0.5% F.S.
q81% <+0.2% F.S.
ERiE ZE AR IER/INF0.05%F.S./F
THERRRE 5 ~50°C
BERY <+0.02% S.P./°C
0/e) 5z B /e =0.75
TEEESTHE 50 ~ 400kPa (KIFERFEEFRER)
mATL/EEN 500 kPa
poES 5x10-12Pa.m3/sec (He)
BiRAT = . RS485/DeviceNET/EtherCAT/Profibus; #&4#L: 0-5V DC (4-20mA)
AEMEAR R E <Ra0.1 Cr/Fettf=2.0; CrOEE=20 (&)
VER: 174" 1112°
FRsEESL Swagelok: 1/4", 3/8", 1/2", ¢6, d8

IGS: 1.125in. 1.5in (C-Seal. W-seal)
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PRODUCT PARAMETER
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SERSGERE, 2RHE
NEFPHREGRERITINEE,

09

FMM/TMMZ %I J&R

EREN, ETRERERHN
feRkzs, MEMAERZNEEEREER, BEOERS
RIHEEREEREOEE TR RER T E, HiFD
ERENRERE. BNIED]

MASS
FLOW DEVICE

FELTON

%8 FMMZZ] TMMZ3|
(10,20,30,50,100,200,300,500) (10,20,30,50,100,200,300,500)
=ik SCCM SCCM
= (1,2,3,5,10,20,30,50,100,150,200,  (1,2,3,5,10,20,30,50,100,150,200,300,500)
300,500) SLM SLMA RS ER

RENSTE

0~100% F.S.

+0.25% F.S.(Q<25% F.S.) +0.2% F.S.(Q<20% F.S.)

MERE +1%S.P.(Q>25% F.S.) +1% S.P.(Q >20% F.S.)
%t <+0.5% F.S.
=L <+0.3% F.S. <+0.2% F.S.
FRE T B AR IEN/NF0.2%F.S./&E TR IER/NF0.05%F.S./F
TERRRE 5 ~50°C
BERY <+0.02% S.P./°C
0fd] Rz B [ <0.1s
THEEETHE 20 ~400kPa
RAL{EEN 500 kPa
mE 5x10-12Pa.m3/sec (He)
REHEAEE <Rt Cr/Fel:l.’/ls'rUEZ.ClS ;R?:?SEIEEZO (&)
BRAI #=F: RS485/DeviceNET/EtherCAT/Profibus; #4#1: 0-5V DC (4-20mA)
MER: /4, /2"
IRk Swagelok: 1/4", 3/8", 1/2", ¢6. ¢8

IGS: 1.125in. 1.5in (C-Seal, W-seal)
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VCR TYPE STRUCTURE DIAGRAM

i

q q |
t 1 W
al A "
A B
| =]
o mﬂ
- @ @
- H -
Model A B C D E F G H |
21.9 20+0.1 | 15+0.1 13 63.8 106 126.4 28.5 64.8
10SCCM-30SLM | 1/4VCR
21.9 20+0.71 | 15+0.1 13 79.3 124 126.4 28.5 64.8
VCR B 1/4VCR 27 20+0.1 15+0.1 18.5 78 124 144 38 69
1/2VCR | 27.4 | 20+0.1 | 15%0.1 18.5 78.8 130 144 38 69
100-300SLM | 1/2VCR 34 30+0.1 | 30+0.1 20 96 154 150 47 96
=+ =4
|GS il [E
I
% & )
© ® 4o
@ B
O
B
E (9]
F : . .1
o © @ =]
D
Model A B C D E F G H |
1.5IN-W-SEAL 15+0.1 [ 20+0.1| 30 |38.5x0.5( 79.8 93 126.4 37 64.8
10SCCM | 1.125IN-W- SEAL | 15£0.1 | 20+0.1 | 21.8 28.5 92 105 126.4 | 25.5 | 64.8
-305LM 1.5IN-C-SEAL 15+0.1 [ 20+0.1| 30 |38.5+0.5| 92 107 126.4 |131.25| 64.8
GS 1.125IN-C-SEAL | 15+0.1 | 20+0.1]21.8 28.5 92 105 126.4 | 25.5 64.8
1.5IN-W-SEAL 15+0.1 [ 20+0.1| 30 |38.5x0.5( 79.8 93 144 37 69
o 1.125IN-W- SEAL | 15+0.1 | 20+0.1| 21.8 28.5 92 105 144 25.5 69
1.5IN-C-SEAL 15+0.1 [ 20+0.1| 30 |38.5+0.5| 92 107 144 |31.25 69
1.125IN-C-SEAL | 15+0.1]20+0.1(21.8 28.5 92 105 144 25.5 69
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Compression fitting 4&ilid

i

Compression fitting STRUCTURE DIAGRAM

i o <l
A B
@ o
_E! @
e g 2@ @
E
r H
Model A B C D E F G H |
6MM-Swagelok [21.9|20£0.1 [ 15£0.1 | 13 |63.8 [ 106 [126.4]|28.5|64.8
10sccm 8MM-Swagelok |21.9|20£0.1 | 15£0.1 | 13 [63.8 [ 106 |126.4|28.5 |64.8
e 1/4-Swagelok |21.9|20+0.1 | 15£0.1 | 13 |63.8 | 106 [126.4|28.5|64.8
6MM-Swagelok | 27 [20+0.1 | 15£0.1 | 18.5| 78 | 127 | 144 | 38 | 69
Compression 8MM-Swagelok | 27 | 20+0.1 | 15+0.1 [18.5| 78 | 130 | 144 | 38 | 69
fitting 50SLM | 1/4-Swagelok | 27 |20+0.1 [ 15x0.1 [18.5| 78 |127 | 144 | 38 | 69
3/8-Swagelok |[29.5|20%0.1 | 15£0.1 [18.5| 83 | 144 | 144 | 38 | 69
1/2-Swagelok |[29.5|20£0.1 | 15+0.1 | 18.5| 83 [ 150 | 144 | 38 | 69
- 34 | 30+0.1 [30+0.1| 20 | 96 | 154 | 150 | 47 | 96
100-3005LM 3/8-Swagelok
1/2-Swagelok | 34 [30+0.1 |30+0.1| 20 | 96 | 160 | 150 | 47 | 96
L = .
T8RS
FCP 013 DV 100C 4S o 1 V
© @ @ @ &6 & @ ®
GCE-GCERFIREREZHI=E 013-N2: £MSEMI-E52 DV-DeviceNet

FCP-FCPEBEAFREREIEFIZE

TCP-TCPRIIEERERHIEE
FMM/TMM-fi &1t

e e
2C-1.5in C-seal

C: 010-9995CCM

L: 001-5005LM

TW-1.125in W-seal
2W-1.5in W-seal

@FEF/EF | OHBEBE 25-1/45wagelok
o: 8F 1: DC+15V 35-3/85wagelok
c: B 2 DC 24V 45-1/25wagelok

2V-1/4VCR male 6G-6mmSwagelok
4V-1/2VCR male 8G-8mmSwagelok

DC-EtherCAT
PB-Profibus
RS-R5485
AV-Analog voltage
AC-Analog current

V: SEBE
B: THEgRE
K: £E8E&
E
M

D ST
D EEEH
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BHAI
COMMUNICATION MODE

1. B E#EIN Analog communication

in BSEM

MFC FFIEHIBESES 1 RE FER
== 2 =e mEREES (0-5V OUT)
N: ¥ ot 3 ge BREHA (DC 24V)
A W i 4 @e EiFi: (GND)
RERERS: 05v0C 8 . s 5 = F{Em

7 [ o- 2 6 7 MEIRERES (0-5VIN)

m 5 -'\ﬁ_’ 7 B BESCom
mriss. 8 %6 {F5CoM
HEBRIFES: 0-5V0C g ey i

FiE: 1.BREA (DC24V) RIFF{ESCOMAIHER,
2. RS485 {555 1d 1\ RS485 Signal communication

in
G @ e 1 isd=| 5t
fjlbgﬁﬁﬁq 2 ‘%e %%m
3 o= FER
4 % RXD/TXD-P; ¥i24:B
5 =] RXD/TXD-N; #iRA
6 o] FER
7 =] FER
R 8 #& Az
3. Profibus {55 #if\ Profibus signal communication
PiNS EE BESAWR
1 2@ *ER
IN: RBIREES
3 (PROFIBUS) 2 Fe HEEA
1t P 3 AR RXD/TXD-P; #iE4:B
s—p T 4 me KER
| g— 5 E®E *{EF
Tty 5 6 FE FAEH
— 7 Ee B
‘ 8 %6 RXD/TXD-N; HUB#&A
. 9 & FER
4. EtherCAT {5iill EtherCAT signal Communication
PInS € ESEH
1 Be EBiREIA (DC 24V)
2 =) FER
_ﬁ%%ﬁ 24VDC 5 4 3 Ee Eﬁ.?ﬁﬂﬂ (GND)
3 j 4 26 FER
o TEREES: (RIASIEE) 5 e FAEH
B\ & REETTBRMUEESSEONNNRE
5. DeviceNet {i5'5 81\ DeviceNet signal communication
PiNS EE BESAW
1 B/ DRAIN
o HEELEIR 24VDC 2 2 BRHEA (DC 24)
& 2 3 ) EBiEH (GND)
= FRREES: (DEVICENET) f 4 He CAN_H
5 weE CAN_L
A
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WIRING DEFINITION

ot o s iy i S04 Appendix: Common Gas for MFC

Sm= K= il [ TEE S5t SRR
Gas Codename | Gas name Corrosive Toxicity Gas state
001 He 5 N G

G

a N

004 Ar /5 N N

007 H2 a5 N N G
008 Air =5 N N G
009 co — S N ¥ G
011 HCI sihE Y Y G
012 HF s Y Y G
013 N2 as N N G
015 02 a5 N N G
019 ci2 5 Y Y G
025 co2 =1 47 N N G
026 NO2 =117 N N G
027 N20 —SHh=H N N G
028 CH4 ==pe N N G
029 NH3 5 i Y, G
038 C2H4 Z¥% N N G
042 C2H2 by N N G
049 CHF3 =& PR Y Y G
054 C2H6 ¥ N N G
063 CF4 s A N N G
070 BCI3 =S4 Y Y G
101 cCl4 9 S A N Y L
110 SF6 NEALER ¥ Y G

R e e g\ W S R B AL R e

SCCM SLM 0°C 101.3 kPa abs
ccM LM 25°C 101.3 kPa abs

13
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APPLICATION AREA

F STl FEARTTIL
Semiconductor Industry PV Industry

JEEFTI FPD{TI

Optical Fiber Industry FPD Industry

Eil@HIA — Team
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