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HORIBASTEC
INSTRUCTION MANUAL

MASS FLOW CONTROLLER / METER
SEC(F)-E40/E50

CODE: 1031289300
March, 2018 © 2018 HORIBA STEC, CO., Ltd.

1.SPECIFICATIONS

MODEL SEC(F)-E40 SEC(F)-E50
Full scale
(Flow rate converted 10SCCM~10SLM 20/30SLM
to N2) 1)
Operating pressure  2)"3) 10 SLSI\(/I) :ggﬂ(‘zg (()EI)Da ©) 100~ 300kPa(D)
?ngz;ltmg pressure(SEF) 300kPa(D) or less
Flow rate control range 2%~100% of F.S.
Flow rate
measuring range(SEF) 0%~100% of F.S.

N Within £1.0% of F.S.
Accuracy 5)°6) L i

(Description in accordance with SEMI STANDARD E56-0309)
Linearity '5) Within £0.5% of F.S.
Repeatability '5) Within +0.2% of F.S.
Response '5)'7) 1sec or less(Typical)
Pressure resistance  2) 1000kPa(G)
\Wetted materials 316 Stainless Steel, Fluoro rubber, PTFE, Magnetic Stainless
Steel
Operating temperature 5~50°C(Storage temperature:: 15~35°C)
External leak rate 1x107%° Pa-m%s(He) or less
Flow rate set signal 0.1~5VDC(2%~F.S.)
Flow rate output signal 0~5VDC(0%~FS.)
+15V+5% 50mA +15V+5% 50mA
Power supply
-15V+5% 150mA -15V=+5% 200mA

Valve Type Normally Closed under no electricity: C
Signal exchange D-sub 9-pin connector
Standard fittings 1/4Swagelok®
Additional function Auto zero function

Notes: *1) SCCM and SLM denote gas flow rate in ml/min and l/min, respectively.

*2) (D) : Differential Pressure. (G) : Gauge Pressure

*3) Operating differential pressure varies depending on other operating parameters.

*4) The lower limit of operating pressure(SEF) varies according to specifications.

"5) Accuracy, linearity repeatability and response are guaranteed for calibration gas(N2)
and flow rate of full scale.

"6) Temperature range in which “accuracy” is guaranteed is in accordance with
SEMI: E56-0309.

“7) Response time is the time required to increase flow up to Setting point=+2% of
full scale. The responsive guarantee temperature is 23+2°C..

2.0UTER DIMENSIONS

%E
E

E serles
MASS FLOW DEVICE
HORIEBYASTEC
126
133

gl . g

‘ 7641

1271 32
5 5
of isE
o &
38 69 4 DEPTHS

UNIT:mm

3.ELECTRICAL CONNECTION
Connector to be used D-subminiature 9 contact pin in connector with M3 screw type.
Pin No. Signal Name
1 Valve override open/close signal *1)
2 Flow rate output signal [0~5VDC] (Minimum resistance : 2KQ)
3 Power supply input (+15VDC)
4 Valve Power common  *2)
5 Power supply input (-15VDC)
6 Flow rate setting signal [0~5VDC] (Input impedance: 1MQ and over) *1)
7 Power / Signal common ~ *2)
8 Valve Test Point ~ *1)
9 N.C.

Notes: *1):N.C. for SEF series.
N.C. means No Connection.

*2):In order to prevent the common voltage change by valve drive current, Power
common(Pin No.4) and Signal common(Pin No.7) have the necessity of connecting
by the GND side of a power supply. Power common(Pin No.4) and Signal
common(Pin No.7) are not connected inside the MFC, please wire separately and
connect to become common by the power supply side.

*Be sure to use shield cable to minimize the effect of electrical noise.

4. HOW TO OPERATE
1) The MFC case is labeled with a flow direction arrow. Please make sure that the product is
mounted in the corrected direction with respect to flow.
Please make sure that process connections are as leak tight as possible.
Confirm leak integrity of the installed product at the gas system connections.
2) Electrical connection is in accordance with the electrical pin assignments table.
Power requirements for direct current are: more than +15V+5%  50mA
more than -15V+5%  200mA
3) The power is to be supplied more than 30 minutes without gas flowing,as warming-up
operation. Without warming-up operation, The device may cause malfunction such as the
aggravation of the flow quantity precision.
4) SEC Series Specification: ~ Start a gas supply a set voltage.
Flow rate control will start according to the set voltage.
SEF Series Specification:  Start a gas supply.
When gas supply is started, an output signal corresponding to the flow rate can be obtained.
5) The set voltage to obtain a required flow rate value can be calculated by linear conversion.
Set voltage = Required flow rate .~ Full-scale flow rate x 5.000V
Flow rate = Output voltage .~ 5.000V X Full-scale flow rate
6) Forced full opening(purging) / closing of the SEC-E40/50 main body control valve:
The valve is fully opened by connecting the supply voltage of +15V to the No.1 pin(valve
opening / closing input) of the main body connector and fully closed by connecting the
supply voltage of —15V.
In the normal state, open the No.1 pin(nothing connected).
Otherwise, flow rate control may fail if a certain signal is input.
7) Full closing function
The control valve of the SEC-E40/50 is fully closed by setting the voltage to 0(50mV or less).
Control is resumed by applying the set voltage of 200mV or more.
3 An input from the No.1 pin has the highest priority.
8) Valve Test Point (Valve voltage monitor)
The voltage applied to the MFC control valve is output between 8 PIN and 5 PIN of the
connector. Please note that the (-) side of the valve voltage monitor has a potential of -15V
with respect to the power supply common terminal.
The output voltage range is 0 V (fully closed) to + 15 V (full open).
When 8 PIN is monitored with the power supply common terminal as a reference, the
difference between -15 V and the voltage applied to the valve is output with negative polarity.
The output voltage range is -15 V (full close) to 0 V (full open).

FPower COMMON

-18V Valve
£pnlied Voltase

E Valve Test Point

Valve Voltage Monitor
O
9]

X Since this voltage also varies depending on the pressure to be used, temperature, etc.,
please monitor as a rough standard. Since the control valve shows hysteresis
characteristics, the monitor output is not a linear output relative to the flow rate.

Voltage does not indicate absolute amount, please consider 0 ~ 15V as 0 ~ 100% of the
voltage applied to the control valve.

X Items 5) to 8) do not apply to the SEF series.

[ Auto Zero(Check Sequence) |

The SEC-E40/50 is provided with the auto zero function which automatically adjust a zero point
output(a flow rate output signal when the gas is not supplied).

MFC’s zero point output may fluctuate depending on the environmental change or aging effects.
In order to control a flow rate at higher accuracy, it is also necessary to correct the even slightly
fluctuated zero point output.

The auto zero function will make this correction automatically.

1. How to activate auto zero function
There are times when forcibly closed as the condition that the auto zero function works and the
stability of the flow rate signal.When the forced closed state lasts about 5 minutes, the zero
compensation function automatically operates. The zero compensation is corrected for about 5
minutes in a row, then the function is canceled, but after about 5 minutes it will start the
correction again. This function is repeatedly started and stopped approximately every 5
minutes until forced closing is canceled. The zero output value corrected with auto zero will
return to the previous zero output value when the power supply of SEC-E 40/50 is turned off.
Depending on the recipe of the device, zero correction may not work if there is no close state
for about 5 minutes.
[Conditions for forced closure]
@ Input of forced close signal
Apply -15V to Pin No.1 (Valve override open/close signal) of the connector.
@ When the flow rate setting signal (Pin No.6 of the connector) is less than 50mV,
itis forcibly closed. (Auto close function)
2. Notes
(1) When using the auto zero function, make sure that gas supply to SEC (SEF) is stopped
and then execute it.
(2) Itis recommended to warm up for more than 1 hour for auto zero correction after power on.

3. How to use SEF-E40/50 with the auto zero function option specified

(1) Conditions under which auto zero function works.
By connecting the input of Pin No.6 to Pin No.7 or less than 50mV like SEC-E40/50, zero
compensation will be done after about 5 minutes.

% Please also note that the Auto Zero function will operate when the above conditions are
satisfied even during flow measurement.

(2) Canceling auto zero function
It is canceled by opening the input of Pin No.6 or setting it to over 100mV.

VALVE-A VALVE-B

5.CONNECTIONS
If our peripheral devices are not used, connect according to the figure below.
SEC Series SPECIFICATION

CI
) O
1 VALV OVERRIDE OPEN/GLOSE SIGNAL CONTROL
% Y CLOSE
ol +15V PONER UNIT

o  one O +151¢
L() .

4 VALVE_PONER_CONMON
—>D COMNON

| 5 -15W0C
% a] [Bold Tins  wire for valve current] O tom
D 8 VALVE TEST X 0 R
SOLENOID VALVE ANALOG 1/0
4{> 0 2 FLOW RATE OUTPUT SIGNAL
7 PONER/SIGNAL COMNON Lo J7
l % 0 6 FLOW RATE SETTING S1GNAL O_Q

L

In order to prevent a voltage drop due to wiring be

¥ \I) Fas
SHIELD CABLE l sure to wire the power COMMON line and signal COMMON
= |line separately and connect them on the power supply

b
F.G.

The connections marked with 3¢ are necessary only when the respective functions

are required.

A control valve driving current(E40:max 150mA, E50:max 200mA) flows to the power common
line.

In order to prevent a voltage drop due to wiring be sure to wire the power common line and
signal common line separately and connect them on the power supply side.

SEF Series SPECIFICATION

SEF-E40 Internal circuit| ‘ /L +15V PONER UNIT
M . [
+15V| 3 +15VDC
O ? O +15v0
5 -150C 70 COMNON
o O m |
O -15m¢
i ANALOG 1/0
#> (2. FLOW RATE QUTPUT SIGNAL
7 POWER/SIGNAL COMMON: .
Loy o

i \I) F.G.
H L

F.GLT

% Pin 6 is an activation pin when auto zero function option is specified.

6.CAUTION AND REMINDERS
1) Use the clean piping and make sure that it has no leak.
2) The internal valve of the MFC cannot provide complete shut off.
When complete shut off is required, install a shut off valve separately.
3) When attaching or removing the joint, fix the main body with a spanner, vice etc.
4) Supply the clean gas to the MFC, free from dust, mist, etc.
Dust and mist could cause a control failure due to deteriorated accuracy or clogging.
Use a filter of 0.1um or less.
5) A storage temperature range is 0 to 50°C. Do not store beyond these limits.
6) Do not disconnect/ reconnect a cable with the power turned on. It could cause a trouble.
7) Do not apply an excessive force to the main body or cable.
8) Do not apply an excessive pressure to the main body.
9) The withstand voltage for the set input is +15V. Never apply a voltage beyond these limits.
10) The flow rate output of the SEC/SEF may be transitionally made within a range of the
supply voltage. Note the withstand voltage of the input device.
11) HORIBA STEC converts a flow rate value into 25°C, 1013hPa(latm) or 0°C,
1013hPa(latm) to calibrate.
Gas flow rate in the following states:
CCM, LM : 25°C, 1013hPa(latm)
SCCM, SLM : 0°C, 1013hPa(latm)
12)When you want to use non-calibration gas, consult us.
*This instruction manual is subject to alteration without notice.
*Swagelok® is a registered trade name of Swagelok Co.

7.PRODUCT WARRANTY
1) Period: This product is warranted for one (1) year (parts and labor) from date of shipment.
Repair will be provided free of charge during this period if the product is returned to
HORIBA STEC or authorized service representative with a description of the problem.
HORIBA STEC is not responsible for damage due to customer neglect or improper
operation of this product.
2) Scope: Warranty coverage is restricted to this product only. HORIBA STEC is not responsible
for damage to other components due to improper operation of this product.
3) Warranty: Replacement parts are warranted for ninety (90) days or the remainder of the
warranty period (whichever is longer).
4) HORIBA STEC is not responsible for damage due to:
a) Natural disasters
b) Miss-operation or abuse of this product
¢) Operation or storage in an unsuitable environment
d) Operation outside of the rated specifications
e) Unauthorized alterations or retrofits to this product
Examples for out of scope of responsibility by HORIBA STEC;
*In case of use of high reaction gas, clogging due to incomplete purge or leakage,
etc. in gas line.
*Contamination or clogging by dust or mist, etc.
Repair expense with/without charge is to be determined as examination and/or
disassembly of the returned products.
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AEIAKIE SUT 11364 HIMZELH.

This form is prepared in accordance with SJ/T 11364.

O: RNZEEVRICIZEHFI BRI RIS 8I7E GB/T 26572 MERIIREERUT.
Denotes that the amount of the hazardous substance contained in all of the homogeneous materials used
in the component is below the limit on the acceptable amount stipulated in the GB/T 26572.

x: RNZEEVRELIEZIMFRE— R RITREIBE GBIT 26572 MEHIREZEK.
Denotes that the amount of the hazardous substance contained in any of the homogeneous materials used
in the component is above the limit on the acceptable amount stipulated in the GB/T 26572.
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+For questions or service please contact:

HORIBA STEC, Co,, Ltd.

11-5 HOKODATE-CHO,KAMITOBA MINAMIKU,KYOTO JAPAN
http:/iwww.horiba-stec.jp




