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IPUP T100L / EC100L Instruction Manual

Dear Customers:

Thank you for purchasing IPUP T100L / EC100L dry vacuum pumps manufactured by TOYOTA
INDUSTRIES CORPORATION. Please read through this manual for ensuring correct operation

and handling and for ensuring a long service life.
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1. INTRODUCTION

1-1. Scope
This manual covers the IPUP T100L, EC100L dry vacuum pump for semiconductor equipment.

These pumps are suitable for loadlock, transfer chamber and all other clean process.

SPI connector Power switch

Power supply
connector

Handheld
controller

=
Adjuster Cooling water out
Cooling water in Inlet NW50 ISO KF
Exhaust NW25 ISO KF
http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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1. INTRODUCTION

1-2. Description
The IPUP T100L / EC100L is a roots type vacuum pump that rotates a pair of

synchronized, timing gears. The pump is driven by a 3-phase induction motor. Bearings
and gears on the high pressure side are lubricated by fluoric type oil. Nitrogen is not
required for shaft seals. Ceramic balls are used in the bearings on the low pressure side
which are lubricated by fluoric type grease. The pump and motor are equipped with an
indirect cooling system.

This product has following features including high reliability and low running cost in
addition to low power consumption taking the global ecology into account and
specifications that ensure customer satisfaction.

IPUP T100L V3.4 features:
- ATL listing
- Automatic restart in case of 1second power loss
- Low power consumption. (1.3 kW)
- RoHS Compliance
EC100L V2.1 features:
- ATL listing
- 0.55 kW, 58% reduced power consumption. (vs IPUP T100L V3.4)
- RoHS Compliance

Ceramic
— bearing

Bearing Gear
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1. INTRODUCTION

1-3. Technical Data
1-3-1. Technical data table

Item Unit IPUP T100L EC100L
Dimensions and (DL')THGXW)O”S mm 590%x300x280 590%300x280
weight Sy eignt kg 105 104
Maximum revolution .
(Default rpm setting) r/min 5250 4650
Peak m3/h 100
pumping speed |/min 1670
Ultimate pressure Pa 12
(at Default rpm
setting) Torr 0.009
Power consumption| KW 13 0.55
at ultimate pressure ’ ’
Maximum continuous inlet pressure M 6.67x10-3
(at Default rpm setting) Torr 50
Noise level at ultimate pressure dB(A) <55
Lubricant quantity cm® 110(1)
Inlet flange NW50
Exhaust flange NW25
Envi Ambient temperature °C 15 to 30
nvironment — -
Humidity % Max 90 (no condensation)
UL classification PoIIut.lon degree 2
Installation Category Il
Connector Inch 1/4
Tvpe Non-corrosive industrial water or treated soft
Cooli yp water(2)
vf/);)tlenrg Flow Rate L/min Min. 1.5
kPaG Min300 Max700
Supply pressure -
Utility Bar Min3.0 Max7.0
Temperature °C 10 to 25
Number of phases 3
Power Input voltage \% 208(3)
Frequency Hz 50/60
supply
Full load current A 12
Max. power capacity| kVA 4.6

1) The lubricant is added to the appropriate level at the factory. Never change the lubricant
level.

2) Cooling water should satisfy water quality standard of Japan Refrigeration and Air
Conditioning Industry Association. Refer to “3-8-1characteristics of cooling water”

3) Voltage tolerance: +10%

The above utilities are required for the pump. Be careful as
performance and reliability are not guaranteed unless the
requirements listed are satisfied.
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1. INTRODUCTION

1-3. Technical Data
1-3-2. Technical Data drawing

IPUP T100L Dimension Diagram
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1. INTRODUCTION

Instruction Manual

1-3. Technical Data

1-3-2. Technical Data drawing (continued)

Position of IPUP T100L center of gravity

Unit: mm
i
® ® ®
(] ® ®
L] Q Q
& A
L

Pump Position of pump center of gravity
weight (kg) L (mm) W (mm) H (mm)
104 263 146 151
Weight distribution at adjusters
1 (kg) 2(kg) 3 (kg) 4 (kg)
25.5 31.7 24.4 22.4

http://www.toyota-industries.com/
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Instruction Manual

1. INTRODUCTION

1-3. Technical Data

1-3-2. Technical Data drawing (continued)
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1. INTRODUCTION

1-3. Technical Data

1-3-2. Technical Data drawing (continued)

Position of center of gravity for two horizontally installed IPUP T100L pumps

Unit: mm

i
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Pump Position of pump center of gravity
weight (kg) L (mm) W (mm) H (mm)
208 263 146 301
Weight distribution at adjusters
1 (kg) 2 (kg) 3 (kg) 4 (kg)
51 63.4 48.8 44.8
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1. INTRODUCTION

1-4.CE marking certificate

EC DECLARATION OF CONFORMITY

TOYOTA INDUSTRIES CORPORATION.
2-1, Toyoda-cho, Kariya-shi, Aichi-ken 448-8671, JAPAN

herewith declare, on our own responsibility that the vacuum pump listed below
conforms to the relevant provisions.

Product Name: Vacuum Pump, Model: IPUP T100L,EC100L T100P,
T600,T1000,T1200,T1800

Council Directives: Low Voltage: 73/23/EEC
EMC: 89/336/EEC, 92/31/EEC

Amendment Directive of above directives: 93/68/EEC

Applicable Standards: Low Voltage: SEMI S2-0200
EN61010-1:1993 + A2:1895
EMC: EN55011:1998;+A1:1999 +A2:2002(Group 1 Class A)
ENG61000-6-4:2001

Shinya Yamamoto, Manager
Engineering Department
Date: 7o /> /)ee )/

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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1. INTRODUCTION

1-5.SEMI S2 certificate

Global Semiconductor Safety Services

CERTIFICATE OF COMPLIANCE

To SEMI 82-0200 and $8-0999 Guidelines

Company Name & Location:

Place of Manufacturing:
Document Number:

Model:

Investigated in accordance with:

Paul Breder, Technical Manager

February 7, 2007

Toyota Industries Corporation
2-1, Toyota-Cho, Kariya-Shi
Aichi-Ken, 448-8671 Japan
Japan

200291F6

IPUP T100L V3.2

IPUP T100L V3.3

IPUP T100L V3.4 and
EC100L V2.1

SEMI $2-0200 / S8-0999

Adf .

Andrew Giles, Technical Manager

[Rl{ge=d Global Semiconductor Safety Services

http://www.toyota-industries.com/
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2. SAFETY PRECAUTION

2-1. General

A dangerous voltage for the human body is used inside the IPUP T100L / EC100L.

Improper operation may possibly result in a serious accident. Thoroughly read this

manual to prevent accidents before using the product.

2-2. Identified label symbols
Observe important safety precautions which are clearly identified by WARNING or

CAUTION symbols.

Wear various protective gear when operating the product and comply with all

warnings and dangers indicated by the following symbols.

>

WARNING

A hazard that could cause injury or death if you don't follow

the rules.

>

WARNING

A hazard related to electrical that cause injury or death if

you don't follow these rules.

=

WARNING

A hazard related to temperature that causes injury or death

if you don't follow these rules.

>

CAUTION

A hazard that causes an accident resulting in injury or

damage to the process.

>

Refer to the references and follow the instructions.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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2. SAFETY PRECAUTION
2-3. Safety Instruction
2-3-1. Power supply

IPUP T100L / EC100L are not provided with a 10000 AIC main circuit breaker. Supply

power to the pump from process tool with a 15 A max main circuit breaker. (in US UL489,
in Europe EN60947-2 approval)
Do not place pump where power-disconnecting devices become difficult to access.

2-3-2. EMO system
This product has no EMO device as it is designed as a built-in pump. The user is required
to install an EMO unit within 10ft travel from the pump, which shuts off the power.

2-3-3. Safety sensors
The IPUP T100L / EC100L pumps have a number of safety sensors to detect overload,

over-temperature of pump, over-temperature of motor, by these sensors.

Sensors Function

Circuit protector Overcurrent protection in case of overload

Thermistor for pump body Measurement and monitoring of pump body
temperature

Temperature switches for pump Monitoring of motor over-temperature

motor
Converter for pump Overcurrent protection in case of overload
http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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2. SAFETY PRECAUTION

2-4. Safety Precaution
Cautions related to safety are listed below.

The performance and safety of this product are guaranteed only when the

pump is operated within the parameter ranges specified herein.

The IPUP T100L / EC100L is designed for loadlock, transfer
/ A \ chamber and all other clean chambers. Never use the
WARNING ) . . ) .

pump in processes using corrosive, explosive, poisonous or

flammable gases.

If any modification is made to the product by the customer,

>

performance and safety are not guaranteed. In such cases,
WARNING _ _ _
we will not be responsible for any failures.

The circuit between the power supply connector and the main

switch remains live even after power is turned off. An

>

WARNING €lectric shock will occur if you touch the live area. Be sure to

disconnect the power cable.

Harmful voltage or current exists in the pump. When

>

working with the cover open, be sure to turn the pump main

WARNING  q\witch off and disconnect the power cable to avoid getting an

electric shock.

After turning the power off, voltages of 60 VDC or more

remain in internal parts such as the FC converter. When

>

WARNING operating with cover open, wait 30 sec. after turning the

power off. Also, wait 30 sec. when turning power on again.

Only qualified, well-trained personnel can operate this product

>

with its cover open for installation or other reasons.
WARNING

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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2. SAFETY PRECAUTION

2-4. Safety Precaution (continued)

é As this pump is designed as a processing tool for other
equipment, it does not have a lock - out / tag - out device.
WARNING _ _ _
The entire tool must comply with OSHA requirements for

proper lock -out / tag -out during installation or maintenance.

f T100L does not need daily maintenance and daily cleaning.

Never open the side panel to prevent electric shock or burn
WARNING
injury.

Never move the IPUP T100L / EC100L while the pump is

When operation is needed soon after stopping the pump,
& wear gloves and other protective gear as mechanical parts
WARNING inside the cover and output piping are as hot as 70°C or

more. Pay special attention when working.

if The oil level is adjusted at the factory before shipment. Never

change the oil level.
CAUTION

é Use shielded communication cables and connectors to

prevent malfunctions caused by noise.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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2. SAFETY PRECAUTION

2-4. Safety Precaution (continued)
The following warning labels are attached to the IPUP T100L / EC100L

~ AWABNING ] This is located on the side of the pump and
HAZARDOUS VOLTAGE. . . . .
Contact may cause indicates that an electric shock may occur if you
electric shock or burn.
Turn off & lock out ) .
system before servicing touch live internal parts. Always turn the power

off and disconnect the power cable before

beginning work.

Can cause muscle strain or . ) L
back injury. Use liting aids and indicates that attempts to lift it by hand may
& proper lifting techniques

when removing or replacing.

g . AWABNING | Thijs is located on the upper face of the pump
HEAVY OBJECT.

result in back injury. If it is necessary to lift the

pump, use an appropriate device.

This is located on the rear face of the pump and

T

HOT SURFACE INSIDE.
Contact may cause burn.
Do not touch or wear
protective gear before
servicing internal parts.

indicates that some internal components

become hot. Touching them with bare hands

may result in burns. Wear gloves or other
protective gear or wait until they have cooled

down before bedginning work.

This is below the main switch on the front face of the pump.
Wait 30 sec
before restarting It requires a 30 second wait after the switch is turned off and
the pump

before the switch can be turned back on.

This is located on the upper face of EC100L

___ AAWARNING .
MOVING PARTS PRESENT. pump and indicates your hand may be caught
M(:jvingt parts can crush
and cut.

Keep hands or feet away from between the handle and enclosure. Before

2 | moving parts.

using or pulling the handle, check that the

handle is firmly locked.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-1. General
Only qualified, well-trained personnel can install this product.

When unpacking, confirm that the all parts listed in attached option list are included.

3-2. Unpacking Precaution

When packed, the product weighs about 130kg.

Use an appropriate means of transportation and avoid lifting it
WARNING
by yourself.

Preventive measures must be taken not to incline the pump
A during transportation and setting in position. (required :usage
CAUTION  \yithin angles of 10 degrees with horizontal)

Before starting operation, pump inclination angle must be

adjusted to be within angles of 2 degrees with horizontal.

f If the pump has been damaged upon unpacking, notify the
transportation company and have them take the necessary

action, or your service representative, as the case may be
needed. Itis recommended that packing materials be kept as

they may be needed in the future.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-3. Moving procedure
3-3-1. Hoisting the pump to move

AWARNING The pump itself weighs about 104kg.
HEAVY OBJECT.
‘ﬁ e e Ao, Use a hoist or other appropriate device

back injury. Use lifting aids
& proper lifting techniques

when removing or replacing. When Ilftlng It Up

Using the L-shape brackets screwed to the upper surface of the enclosure, hoist the
pump as follows:

1. Insert the hoist hooks provided in each L-shape bracket.

2. Prepare wire ropes and hook them to the hoist.

3. Lift the pump using a hoist.

Wire rope L-shape bracket

Hoist hook provided
(3 Hoist hooks)

ii Use the hoist and wire ropes after confirmation that they are

suitable for the load.
WARNING

é Never work under a hoisted pump. Only authorized,

gualified personnel are permitted to hoist the pump.
WARNING

f Preventive measures must be taken not to incline the pump

during transportation.(required :usage within angles of 10

CAUTION . .
degrees with horizontal)

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-3. Moving procedure (continued)
3-3-2. Moving the pump
Use appropriate cart or moving equipment to move the pump. Make sure that all four
adjusters on the pump are DOWN to prevent any sliding of the pump on the cart or

moving equipment. Move the cart at a speed of 4 km/h or less.

ii Do not move hurriedly to prevent rolling over. Move at a

speed of 4 km/h or less.
WARNING

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-3. Moving procedure (continued)

3-3-2. Using the optional handle to move (continued)

AWARNING

MOVING PARTS PRESENT.
Moving parts can crush

and cut.

Keep hands or feet away from

= | moving parts.

Pay attention so as not to trap your
hands between the optional handle
and cover when using or stowing the

optional handle.

>

WARNING

Never use the optional handle for hoisting the pump.

>

WARNING

Never sit down on the optional handle.

>

WARNING

Only use the optional handle for pushing the pump.

>

WARNING

Never move the pump while it is running.

>

Check that the optional handle is firmly locked before using it

or after stowing it.

http://www.toyota-industries.com/
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3. INSTALLATION

3-4. Installation Procedure
3-4-1. Installation precaution

f Install the pump horizontally. Before starting operation,
pump inclination angle must be adjusted to be within angles
WARNING _ _
of 2 degrees with horizontal.

It cannot be operated at any angle or vertically.

Before using the pump, be sure to fix it firmly to either the

>

floor or the equipment using earthquake protection

WARNING :
equipment.

Install the pump on a hard and flat surface.

Install the pump in place using proper transportation device.

The pump performance will vary depending on the types of

> B P

fittings and connectors used.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-4. Installation Procedure (continued)

3-4-2. Pump positioning method
Four adjusters are provided on the bottom of pump. Carry out positioning by observing
the following instructions:
1. Turn the adjusters clockwise to lower them using an M10 spanner or the like.
2. Lower them until they contact the floor firmly and the wheels and free caster are

floating. Adjust them to make the pump parallel with the floor.

Adjuster height setting nut M10

Adjuster

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-4. Installation Procedure (continued)

3-4-3. Method of fixation
In case of fixing the pump to the equipment
Fix the pump to the equipment using the bracket as shown in following figure.
Screw hole for fixing.

(M10x1.5mm, 4 places)

53.5 and over

Bolt : M10x 1.5mm

4.5 and over

Bracket

In case of fixing the pump to the floor
Fix the adjusters to the floor using the bracket as shown in following figure.

2 =/

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-4. Installation Procedure (continued)

3-4-4. When using two vertically stacked pumps.

It is possible to operate two vertically stacked IPUP T100L / EC100L pumps. Observe
the following instructions for stacking two pumps vertically.

1. Check that all three stacking brackets are fixed on the enclosure.
2. Place the lower pump on a hard and flat floor and fix firmly based on “3-4-2. Pump
positioning method “.
3. Hoist up the upper pump and place it on top of the lower one.
4. Check that the holes of the three stacking brackets on the upper face of the lower
pump are aligned with those on the upper pump. ( Refer to the following figure.)
5. Firmly position the adjusters of the upper pump on the upper face of the lower
pump.
6. Fix upper and lower pump stacking brackets with M8 stacking bolts in 3 places.
Three stacking bolts are provided with every pump.
stacking bracket on lower face of upper cover
i_—'/\
/'
7/ A\
M8 stacking Bolt & Washer \
adjuster stacking bracket on upper face of lower cover
Be sure to fix upper and lower pump in case of earthquake for
A vertically stacked pumps.
WARNING
A Never lift two vertically stacked pumps at once. The stacking
WARNING  Prackets are only designed for a single pump.
http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-5. Connection to the pumping circuit
Specifications for the vacuum pump inlet and outlet are as listed below;

e Inlet flange: NW50
e Exhaust flange: NW25 Inlet flange

Exhaust flange

Connect the inlet flange to your vacuum line and the exhaust flange to your exhaust line

with appropriate vacuum parts.

é Remove blank caps from the inlet and outlet of the pump.
These protect the pump from contamination during

WARNING
transportation or storage. It is dangerous to leave them in

when operating the pump.

Check if the vacuum accessory connected to the pump inlet

can withstand 0.1MPa negative pressure against the

WARNING atmospheric pressure.

é Check for leakage after all pipes have been connected.
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3. INSTALLATION

3-6. Electrical connection
3-6-1. Precaution

AN

WARNING

Connection of main power cable to the equipment must be

performed by a qualified person.

With regard to the wiring method and careful study of power

>

supply cord / cable is described in the NEC (National

WARNING  Eectric Code) article 400. Consider your installation and

usage.

Until all electrical connections are completed, keep the pump

main switch OFF.

Electrical connections required for operation of internal parts

are done at the factory before shipment.

An electronic circuit in the pump automatically corrects any

SEE

power phase deviation.

3-6-2. Power source

For the power source, see the table below.

Cable outside diameter

Item Specifications
Number of phases 3
Voltage 208V (Voltage tolerance+ 10%)
Frequency 50/60 Hz
Rated current 12A
Max. power capacity 4.6 kVA
AWG14/4

UL Style 2587/2501

Conductor diameter

2.08 mm? and over

Conductor material

Copper

IPUP T100L will automatically restart to avoid system down

A\

when 1 second power loss occurs.
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3. INSTALLATION

3-6. Electrical connection (Continued)
3-6-3. Electrical connection method

e The main power supply connector is located as shown below.

Straight type female connector

M4 screw (2 places)

Connector cover

e Observe the following instructions when connecting the main power supply
connector:
1. Connect the female connector to the main power supply connector on the pump
rear panel and fix by turning the ferrule clockwise.

2. Fix the connector cover onto the cover using two M4 bolts.

T100L / EC100L(option) EC100L
AOXN
- No | Phase
1 L1
2 L2
3 L3
~ 4 GND
Power connector (male connector)
T100L EC100L
EC100L (option)
Amphenol
Receptacle T3110-000 JLO4V-2E18-10PE-B
Amphenol JL04V-6A18-10SE-EB
Female Plug T3109-101 Clamp for plug:
JL04-18CK-13
http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
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3. INSTALLATION

3-7. Signal
3-7-1. Outline

The IPUP T100L / EC100L is designed as a built-in pump of the APPLIED MATERIALS
equipment and controlled through the APPLIED MATERIALS SPI. The pump is able to
be operated by an equipment through SPI interface as well as monitoring pump status.

Starting and stopping of the IPUP T100L / EC100L

Monitoring of dry contact output status (DC24V, 0.2A)

Control of IPUP T100L / EC100L revolution

If you use the external monitoring output, you can install the monitoring system,

and monitor the pump detail information. (The monitoring system is option.)

ii Treat suitably according to signal output from the pump on

equipment side.
WARNING

3-7-2. SPI connector wiring

The SPI connector is located on the rear panel of the pump.

Maker Model No.
Tyco Electronics AMP
Receptacle CPC 206036-1

Tyco Electronics AMP
CPC 206037-1

Female Plug

Front view (pin assignment)

f Rated value of dry contact output of SPI is DC24V and 0.2A.

If a voltage or current exceeding these values is supplied,

WARNING L
the electronic circuits may be damaged.
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3. INSTALLATION
3-7. Signal (continued)

3-7-3. SPI Pin assignmment

. Pin . IN
Function No. Signal Dry contact state JOUT
1 COM e Pin2 DCOV: Pump Off
Pump ON/OFF 1 5 | signal ePin2 DC24V Pump On IN
. 3 Signal ¢ Contact Closed: Pump On
Pump running 4 | COM e Contact Open: Pump Off ouT
DC24V 5 +24V e DC +24V is always on when pump has ouT
Output (option) 6 COM power and circuit protector for 24V is on. *
. 7 Signal ¢ Contact Closed: Normal
Warning 8 | COM e Contact Open: Warning ouT
9 Signal ¢ Contact Closed: Normal
Hazard 10 | COM e Contact Open: Hazard ouT
Jumper 11 Jumper
p 12 p
Final valve 13 | Signal e Contact Closed: Pump On ouT
interlock 14 | COM e Contact Open: Pump Off
. 15 | Signal e DC: 0V: 5250 rpm
Rotation speed 16 | com « DC- 10V: 1000 rpm IN

* DC+24V (option) can be utilized to operate the pump if process tool does not supply DC+24V to start or
stop the pump.

SPI contacts
Pump status 34 78 9-10 | 11-12 | 13-14
Pump running Close Close Close Close Close
Pump stopped Open Close Close Close Open
Pump running + warning Close Open Close Close Close
Pump stopped + hazard Open Close Open Close Open
Power off Open Open Open Close Open
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3. INSTALLATION

3-7. Signal (continued)

3-7-3. SPI Pin assignmment (continued)

——O 0

%

2>

Pump Starting/Stopping

3> 3 (Load-®
AP s @

5 >1>5

Pump Running |

Circuit protector
C24V/(option)

i 6P 6
Warning | 7P 7 {Load-®
g>P g @
Load]®
Hazard | I =

(100 Do mm— ]
11>P11] @_.
12>P>12 1 IF

13>>13———{Load |

Final valve interlock |

I

14>P14 ik—
DC24V
15>3>15
Rotation speed control
6P
s DC ov-10V

3-7-4. External output for monitoring system
The RS232 connector is located on the rear panel of the pump for pump monitoring

system. (The pump monitoring system is option.)

As viewed from the rear panel
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3. INSTALLATION

3-8. Cooling water
3-8-1. Specification of cooling water

Use cooling water with the following characteristics in order to prevent clogging and

corrosion of the IPUP T100L / EC100L cooling system.

Type Non-corrosive industrial water or
treated soft water

Flow rate 1.5L/min or more

Water temperature 10°C - 25°C

Pressure 300 - 700 kPaG (3.0 to 7.0 bar)

Pressure difference

between inlet and outlet 0.2 MPa or more

Particle size 0.03 mm” or less

pH value 6.0-8.0

Electric conductivity 500p Q Y/em or less

Chlorine ion CI' 80ppm or less

Sulfate ion SO4~ 200ppm or less

All iron Fe 0.3ppm or less

M alkalinity CaCQO;3; 75ppm or less

Total hardness CaCOg3 120ppm or less

Sulfur ion S* None

Ammonium ion NH," None

Silica SiO, 50ppm or less

Manganese 0.2ppm or less

f If water having the above particle size is not available, install
a filter on the IN side of the cooling water circuit. At this

WARNING . . .
time, pay attention so that the cooling water pressure does

not drop below the specified range.

Do not let water flow until immediately before starting the
A pump. Opening the cooling water valve allows cooling
CAUTION \yater to flow through the electrical components and pump.
If cooling water flows for a long time while the pump is
stopped, condensation may occur in the electrical parts,

causing short-circuiting.
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3. INSTALLATION

3-8. Cooling water continued
3-8-2. Connection of cooling water

Cooling water connectors are located as shown below.

Part Maker Part number
Cooling water IN Parker SH2-62
Cooling water OUT Parker SH2-63

é When multiple pumps are used at a time, connect the

cooling water piping in parallel. If connected in series,
WARNING _ _

malfunctions may occur as the cooling water temperature of

the downstream pump is high.

é Connect IN and OUT correctly. Otherwise, the pump will

not be cooled down correctly, resulting in a problem.
WARNING

The customer should wait until the pump cool down

adequately after stopping the pump, when you remove the

CAUTION quick coupling.
Install the drain tray (850x450%x10) under the pump in
preparation for the cooling water leakage to comply with
SEMI-S2-0200. Installing a water leak detector is
recommended.
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3. INSTALLATION

3-9. Operation condition setting

Set the operation condition of the pump for your process
A before using the pump. In case of using in improper condition,
performance and safety are not guaranteed. In such cases, we

will not be responsible for any failures.

3-9-1. Initial setting

Setting method Default
PUMD rotation speed Remote: External signal via SPI -

P P Local: Hand-held controller 5250rpm
Maintenance warning Hand-held controller 18000HTr
Ir?:tn perature  indication Hand-held controller
Buzzer Hand-held controller On
Communication method Hand-held controller RS232
Monitoring ID Hand-held controller 00

Refer to chapter 4 “Operation”, for the setting method of each item using the hand-held

controller.

3-9-2. Setting items

1. Pump rotation speed
The pump rotation speed can be changed using the hand-held controller.
Ultimate pressure, pumping speed and power consumption, etc. will change
according to pump rotation speed.

2. Maintenance warning
The maintenance warning time can be changed using the hand-held controller
Set the maintenance time to your intended use.
The default value is 18,000 hours.

3. Temperature indication unit
Temperature unit shown on Hand-held controller can be changed.

4. Buzzer

The buzzer can be turned On or OFF, when alarm (warning or hazard) occurs.
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3. INSTALLATION

3-9. Operation condition setting (Continued)

3-9-2. Setting items (continued)
5. Communication method
Communication method of external monitoring output can be changed from RS232C
to RS485. This is used on Dry Pump Monitoring System (option). When this option is
not used, do not change initial setting.
6. Monitoring ID
Monitoring ID is used on Dry Pump Monitoring System (option). When this option is

not used, do not change initial setting.

3-10. Pump storage
Seal the Inlet and Exhaust as when it is shipped from the factory.

1
2. Fix the pump using adjusters.

3. Store at an ambient temperature of between —10°C and +60°C.
4

Store the pump under clean and dry conditions until it is needed.

f Never stack pumps vertically. Otherwise, they may fall

down.

WARNING
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4. OPERATION

4-1. Indication
On the front panel there are indicator LEDs that display the pump operating status.
The indicator LEDs light up or go off according to the pump operating status when the

pump main switch is ON.
GREEN LED YELLOW LED RED LED

\
e L
O QO

)
TOYOIA

OFF
N

MAIN PJIWER CN WARN|NG HAZAPD KEYBOARD

S

POWER RUN LOCAL WARNING HAZARD

Indicator LEDs and pump status

LED Hand-held

Controller

Power ON GREEN Power
Pump Running - RUN

Warning
When the pump is running with warning and intermittent YELLOW WARNING

buzzer sounds.

Hazard

When the pump stops due to hazard and buzzer sounds. RED HAZARD

The pump cannot be restarted until the hazard is resolved.

LOCAL mode - LOCAL
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4. OPERATION

4-2. Main Switch
Power ON
The main power switch is located on the front panel as shown below.
eTurning this switch on by pressing the 1 mark side turns the green indicator LED
light up.
¢When the hand-held controller is in use, the POWER indicator LED light up.

Main Switch
P
ON
B O OO
TOYOTA OFF ~ =~
N
MAIN POWER CHN WARNING HAZARPD KEYBOARD

if Do not use a sharp object to push the switch. A sharp object
may damage the switch.

Power OFF
Make sure the pump has stopped.
oTurn the switch off by pressing the 0 mark side .

¢When the hand-held controller is in use, the POWER indicator LED light will go out.

if Make sure the main power switch on the pump is off and the

WARNING cuircit breaker on your facility is off before unplugging the

power connector.

f When turning on after turning off, wait 30 seconds so that
the electricity of the DC capacitor in the converter can be

discharged. Otherwise, the pump cannot start due to

converter error (FC Alarm).
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4. OPERATION

4-3. Operation Method
The pump has the following operation modes:
¢ Remote mode using the SPI of APPLIED MATERIALS.

¢ Local mode using the hand-held controller.

The following actions are possible in the remote mode using SPI:
e run and stop
e pump status monitoring

e changing the rotational speed

The following actions are possible in the local mode using the handheld controller:
e run and stop
e settings
e check alarm logs.
e buzzer stop (when hazard/warning occurs)
e alarm reset (when hazard/warning occurs)

¢ changing the rotational speed

Start of pump

1. The motor begins operation.

2. Input from the sensors are processed.
3. TotalRunHours count starts.
4

Power Consumption count starts.

Stop of pump
1. The motor stops operation slow stop
During stopping, hand-held controller LED lights intermittently.

2. The data count stops.
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4. OPERATION

4-4. Control by SPI
4-4-1. SPI connection
The SPI connector is located on the rear panel of the pump.

Connect and fix the SPI cable of the equipment to the SPI connector.

f Rated value of dry contact output of SPI is DC24V and 0.2A. If a

voltage or current exceeding these values is supplied, the
CAUTION

electronic circuits may be damaged.

4-4-2. Adjustment before operation
Apply 0 to 10VDC between SPI connector pins 15 and 16 to adjust the revolution.
eThe pump revolution decreases as the voltage is increased between OVDC (MAX rev)
and 8VDC (1000rpm) while it remains constant at voltages between 8VDC and
10vDC (1000rpm).

oIf no voltage is set between pins 15 and 16, the pump operates at the maximum

revolution.

T100L 525

EC100L 4650
'E
2
o
(]
(]

& Min 1000rpm
1000
0
0 2 4 6 8 10

Voltage [ V]

4-4-3. Pump running with SPI
Apply 24-VDC voltage between pins 1 and 2 to start the pump.

f Alarm cannot be cleared through SPI when alarm is

generated. Turn the pump main switch off / on to clear the

CAUTION _ _ _
Alarm (Wait 30 seconds when turning on after turning off.)
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4. OPERATION

4-5. Control by Hand-held controller
4-5-1. Hand-held controller connection
Connect the connector of the hand-held controller provided to the connector identified
as KEYBOARD on the front panel of the pump.
4-5-2. Key functions

Key Explanation Function
SET key ePressing this key on parameter set
SET screen enters currently selected
parameter.
[ ] RUN key eStarts pump.
RLIMN
STOP key eStops pump.

ePressing this key changes Operation
mode in stop condition.
(Remote - Local)

- BUZZAR Buzzer stop eStops warning buzzer.
[ﬁmﬁﬂjﬂ Alarm Reset key eResets alarm.
RESET /
Menu Select key eGoes to menu (Main, Detall,
Setting).

eMoves highlighted position to right in
setting mode

| | Parameter Select key | eChanges parameter to following or
! preceding one.

eChanges digit at setting mode.

4-5-3. Operation by hand-held controller
Check if the pump is in the LOCAL mode.
Start of Pump: Press the RUN key on the hand-held controller.
Stop of Pump: Press the STOP key on the hand-held controller.
Alarm Reset: Press the BUZZER STOP/ALARM RESET key after the root cause of

alarm is removed, then the buzzer will stop. Press it again, then alarm will be reset.

fﬁ The pump will stop when pump is running in local mode and

the hand-held controller is disconnected.
CAUTION

f When the pump is running in local mode and receives the
pump-on-signal through SPI pins 1/2 the mode automatically

will be changed from local mode to remote mode.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
46



IPUP T100L / EC100L Instruction Manual

OPERATION

4-5. Control by Hand-held controller(Continued)

4.

4-5-4. Display Menu
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4. OPERATION

4-6. Changing Operation Modes

é Upon power ON, the pump is set to LOCAL mode.

4-6-1. Changing from local to remote mode

Method 1: Apply 24-VDC voltage between pins 1 and 2 of APPLIED MATERIALS
SPI, which automatically causes transition to the remote mode.

Method 2: Select REMOTE on the hand-held controller.
The LOCAL indicator LED of the hand-held controller goes off.

Method 3: Disconnect the hand-held controller from the front panel connector,
which automatically causes transition to the remote mode.

After transition to the remote mode, the pump operates according to the

parameters for the remote mode.

f When the hand-held controller is disconnected, the pump
changes to remote mode, regardless of whether the pump is

running or stopped.

4-6-2. Changing from remote to local mode
Stop pump by SPI control.
Chose alternative method from following two method.
Method 1:Select LOCAL on the hand-held controller display.
Method 2: Press the STOP key.

f Changes from the handheld controller are not possible when

the pump is running in remote mode.

¢ When the mode changes to local mode, the LOCAL indicator LED of the hand-held
controller lights up.
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4. OPERATION

4-7. Setting

4-7-1. Alarm Log
oCheck the alarm log to investigate the root cause of the alarm when the alarm is

generated.
How to check
NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu
Select “Alarm Log” 5
2 using UP and DOWN ! i Alarm Log"
keys.
3 Press SET key to enter . W 05/08/04 10:10
Alarm Log. 28 12 PumpTempHigh
, | fress VP and DOWN W 15/06/04 02:20
Y y 11 PumpOverload
alarm.
Press SET key to
o 2
5 return mode. SET Alarm Log*~
_ Date DD/MM/YY HH:mm
Warning :W |

Hazard H —» W 05/56/04 10: 10
AarmCode —» 12 Pump TempHi gh

When FC Alarm occurs, handheld controller displays FCAlarm Error Number.

H 05/08/ 04 12:10
FC Alarm

22 FC AD®fm

Error Number

A Alarm log saves the last 30 warning and hazard events in its memory.
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4. OPERATION

4-7. Setting (continued)

4-7-2. Updating Clock

It is necessary to adjust the pump clock to your local date and time to ensure correct
maintenance schedule and alarm log before beginning operation.
Date and Time changing method:

NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu
2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Select date parameter )
: DateTimeSet?
3 EZ';SQ UP and DOWN ! i 01/07/01 13:25

4 Press SET key to enter . ' DD/MM/YY HH:mm
setting mode. s 01/07/01 13:25

, |tk | oy ooMYY i
RIGHT key,. 01/07/01 13:25

6 Change value using UP DD/MM/YY HH:mm
and DOWN keys. 01/07/01 14:25

| Press SETkey to " DD/MM/YY HH:mm?

complete setting. 01/07/01 14:25

f Indicated values are in the order of day, month and year.
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4. OPERATION

4-7. Setting (continued)
4-7-3. REMOTE/LOCAL mode

eUse the hand-held controller to change mode.

NO. Operation step Key to be used Indication

1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Select mode setting Remote/Localset?

3 parameter using UP 1'Remote
and DOWN keys. ’

3 Press SET key to enter Remote/Localset?
setting mode. 1:Remote/2:Local

4 Change the mode Remote/Localset?
using RIGHT key. 1:Remote/2:Local

5 E(;?ﬁﬁ;g?;?go - Remote/Localset?

b # 2:Local
change.
http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION

51



IPUP T100L / EC100L Instruction Manual

4. OPERATION

4-7. Setting (continued)
4-7-4. Operation condition
4-7-4-1. Motor revolution

The pump rotational speed can be changed using the hand-held controller.

NO. Operation step Key to be used Indication

1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_ect revolution _ Rev Speed Set?

3 | setting parameter using 5250r0m
UP and DOWN keys. P

4 Press SET key to enter : Rev Speed Set?
input mode. REr 5250rpm
Shift h_|gh||ghted v_alue Rev Speed Set?

5 to desired one using 5250r0m
RIGHT key. P

6 Change using UP and Rev Speed Set?
DOWN keys. 5150rpm

7 Press SET key to Rev Speed Set?
complete change. i 5150rpm

Setting range for IPUP T100L is from 1000rpm to 5250rpm.
Setting range for EC100L is from 1000rpm to 4650rpm.
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4. OPERATION

4-7. Setting (continued)
4-7-4. Operation condition (continued)
4-7-4-2. Maintenance Warning Time

The maintenance warning time can be changed using the hand-held controller

NO. Operation step Key to be used Indication

1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_act revolution . MNTWarnTime Set?

3 | setting parameter using 018000 Hr
UP and DOWN keys.

4 | PressSET key to enter . MNTWarnTime Set?
input mode. REr 018000 Hr
Shift h_|gh||ghted v_alue MNTWarnTime Set?

5 to desired one using 018000 Hr
RIGHT key. :

6 Change using UP and MNTWarnTime Set?
DOWN keys. 118000 Hr

, | Press SET key to - MNTWarnTime Set?
complete change. # 118000 Hr

Setting range is 0 hour to 300000 hours.

When the maintenance warning time is set to 0 Hr the

maintenance warning will be disabled. (Regardless of pump

A running hours,

generated.)

the maintenance warning will not be
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4. OPERATION

4-7. Setting (continued)
4-7-5. Other function
4-7-5-1. Buzzer

The buzzer can be turned On or OFF, when alarm (warning or hazard) occurs.

NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu
2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_act revolution . Buzzer Setting?
3 setting parameter using 1:Yes
UP and DOWN keys. ’

4 Press SET key to enter "‘I:_F. Buzzer Setting?
input mode. # 1:Yes/2:No
5 Change using RIGHT _ Buzzer Setting?
key. 1:Yes/2:No
6 Press SET key to . : Buzzer Setting?
complete change. HEL 2:No
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4-7. Setting (continued)
4-7-5. Other function(continued)

4-7-5-2. Temperature indication unit setting

Temperature unit shown on Hand-held controller can be changed.

NO. Operation step Key to be used Indication

1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_ect revolution _ Temp Unit Set?

3 | setting parameter using 1:°C
UP and DOWN keys. '

4 Press SET key to enter Temp Unit Set?
input mode. HEE 1: °C/2: °F

5 Change using RIGHT _ Temp Unit Set?
key. _ 1:°C/2: °F

6 Press SET key to : Temp Unit Set?
complete change. RED 2: °F
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4. OPERATION

4-7. Setting (continued)
4-7-5. Other function (continued)

4-7-5-3. Communication method

Communication method of external monitoring output can be changed from RS232C to

RS485.
NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu

(refer to 4-5-4)

Setting Menu

Select revolution
3 setting parameter using
UP and DOWN keys.

MonitorType Set?
1: RS232

Press SET key to enter

MonitorType Set?

complete change.

4 | input mode. e 1: RS232/2:RS485

5 Change using RIGHT MonitorType Set?
key. 1: RS232/2:RS485

6 Press SET key to MonitorType Set?

1: RS485

ii This is used on Dry Pump Monitoring System (option). When

this option is not used, do not change initial setting.
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4. OPERATION

4-7. Setting (continued)

4-7-5 . Other function (continued)
4-7-5-4. Monitoring 1D

NO. Operation step Key to be used Indication

1 Go to Detail Menu (refer to 4-5-4) Detail Menu

2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_act revolution . | Monitor_ID Set?

3 | setting parameter using ID No-00
UP and DOWN keys. -

4 Press SET key to enter Monitor_ID Set?
input mode. ID_No:00

5 Change using RIGHT Monitor_ID Set?
key. ID_No:01

6 Press SET key to . Monitor_ID Set?
complete change. HEL ID_No:01

A\

setting.

Monitoring ID is used on Dry Pump Monitoring System

(option). When this option is not used , do not change initial
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4-7. Setting (continued)
4-7-5. Other function (continued)
4-7-5-5. Integral Power Consumption

Electrical energy consumption can be displayed during any period.

Integral Power
XX XXX X KWH

Automatic change for each 5 second

02/01/02 15:05-
XXXXX X KkWH

The date/time when the measurement Is started and electrical energy consumption is
alternately displayed every 5 seconds.
Electrical energy consumption can be reset with the hand-held controller.

The electrical energy consumption can be reset.

NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu
Select revolution '
; . Integral Power
3 | setting parameter using o XKWh
UP and DOWN keys. '
4 Press SET key to enter . Integral Reset?
input mode. HEL 1:Yes/2:No
5 Change using RIGHT _ Setting Reset?
key. 1:Yes/2:No
: _ ,
6 Press SET key to - Setting Reset?

complete change.

Integration of the electrical energy consumption is restarted when it is reset.

ii Converter output values are indicated and may vary from

actual values.
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4-7. Setting (continued)
4-7-5. . Other function (continued)
4-7-5-6. Setting reset

NO. Operation step Key to be used Indication
1 Go to Detail Menu (refer to 4-5-4) Detail Menu
2 Go to Setting Menu (refer to 4-5-4) Setting Menu
Selt_act revolution _ ' Setting Reset?
3 setting parameter using
UP and DOWN keys.
4 Press SET key to enter Setting Reset?
input mode. 1:Yes/2:No
5 Change using RIGHT Setting Reset?
key. 1:Yes/2:No
6 Press SET key to . : Setting Reset?
complete change. HEL
If “YES” is selected while “Setting Reset” is displayed, the
following items return to the initial setting.
Motor speed T100L:5250rpm
EC100L:4650rpm
Temperature unit °C
Buzzer ON
Communication method RS232
Monitoring ID 0
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5. TROUBLESHOOTING

Page
5-1. Pump does not start. 61
5-2. Error messages 62
5-3. Pump is running and no error messages are indicated. 64
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5. TROUBLESHOOTING

5-1. Pump does not start.

When turning on after turning off, wait 30 seconds so that
/ . \ the electricity of the DC capacitor in the converter can be
discharged. Otherwise, the pump cannot start due to

converter error (FC Alarm).

Problem Possible Root Cause Warning [Hazard [Troubleshooting

Green LED on the pump . - Check input power voltage.
Power failure - - . .
does not turn on. - Check the pump main switch.

- Check input power voltage.

Power failure - - - Check the pump main switch.

Nothing is displayed on

the hand-held controller.
Bad connection - - - Check the hand-held controller connection.

- Check input power voltage.

Power failure - - - Check the pump main switch.

- Check the signal cable.

- Check if the signal voltage is 24 VDC
between pin 1 and pin 2 in the SPI

Signal failure connector.

- Resend the pump-on-signal more than 30
seconds after terminating the
pump-on-signal.

Pump does not start in
remote mode.

Pump status error - - - Confirm that hazard is not generated.

- Check input power voltage.

Power failure ) ~ | - Check the pump main switch.

- Check the hand-held controller connection.
Signal failure - Confirm that the run key is pushed

Pump does not start in
correctly.

local mode.

- Check if the pump is in local mode.

- Confirm that the pump-on-signal is not sent
through the SPI.

- Confirm that hazard is not generated.

Pump status error

Main switch trips. Power failure - - - Check input power voltage.

Pump does not start when the pump-on-signal is sent through the SPI
A before the pump main switch is turned on. Make sure the pump main
switch is ON, terminate the pump-on-signal and resend the

pump-on-signal after 30 seconds.

http://www.toyota-industries.com/ TOYOTA INDUSTRIES CORPORATION
61




IPUP T100L / EC100L Instruction Manual

5. TROUBLESHOOTING

5-2. Error message

No. Error Message |Error Description \Warning |Hazard |Troubleshooting
11 - Check if air is not rushing in. (Leaking,
Actual motor speed stays lower than
PumpOverLoad setting speed ch))r certair)ll time o o Broken valve, e.t.c.)
) - Check if exhaust is not clogged.
12 - Check cooling water flow rate.

PumpTempHigh

Pump temperature is higher than
Alarm level.

- Check cooling water temperature.
- Check if cooling water doesn't flow
backwards.

13 . - Check cooling water flow rate.
Pump temperature is low under . .
PumpTempLow ! - - o - - Check cooling water temperature is not too
running condition for a long time. cold
14 TempSensDown Thermistor failure o o - ?:F:\;?rct your service representative for
15 Pump temperature stays higher than - Check cool!ng water flow rate.
' h - Check cooling water temperature.
\WaterShortage setting for long time. o - . : \
- Check if cooling water doesn't flow
(Cannot control pump temperature)
backwards.
21 - Check input power voltage.

FC Comm[**]

Communication failure between
converter and CPU is generated.

- Turn off the pump main switch, wait one
minute and turn it on.

- Check if there is not any electrical noise
source around pump.

22

FC Alarm[**]

Converter error is generated.

Refer to following error numbers.

FC Alarm[00] or |Motor does not rotate after receiving _ o
FC Alarm[99] pump run indication.
Under constant speed condition the
FC Alarm[01] converter input current exceeds - o
over-current limit. - Check input power voltage.
During acceleration the converter - Turn off the pump main switch, wait 30
FC Alarm[02] input current exceeds over-current - o seconds and turn it on.
limit. - Check if there is not any electrical noise
During deceleration the converter source around pump.
FC Alarm[03] input current exceeds over-current - o - Check if motor is not overloaded.
limit. - Check cooling water flow rate.
FC Alarm[04] Converter input current exceeds _ o
over-current limit.
FC Alarm[05] _Converter internal DC voltage _ o
increases.
- Check cooling water flow rate.
FC Alarm[06] Module Temp_erature exceeds _ o - Check _coolln_g water tempera’ture.
temperature limit. - Check if cooling water doesn't flow
backwards.
- Check input power voltage.
FC Alarm[07] External forced trip signal is received. - o - Check if there is not any electrical noise
source around pump.
FC Alarm[08] Converter output current exceeds the _ o - Check !nput power voltage.
rated current. - Check if motor is not overloaded.
. . - Check input power voltage.
FC Alarm[10] Rotation speed exceeds the limit - o - Turn off the pump main switch, wait 30
speed. .
seconds and turn it on.
FC Alarm[12] Current output signal error. - o
FC Alarm[13] Converter parameter has changed. - 0 - Check input power voltage.
Running signal is received when - Turn off the pump main switch, wait 30
FC Alarm[14] turning the power on or power failure - ° seconds and turn it on.
or reset. - Check if there is not any electrical noise
inati ; source around pump.
FC Alarm([16] Commun_lcatlon failure happens more _ o
than setting.
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5. TROUBLESHOOTING

5-2. Error message (continued)

No. Error Message |Error Description Warning |Hazard |Troubleshooting
- Contact your service representative for
repair.
51|MainteTime Total run hour exceeds setting. o - - Change the maintenance warning time

setting if you would like to continue
running the pump.

- Need Battery replacement. Contact your

90|Battery Low RAM Error o - - . .
service representative for repair.
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5. TROUBLESHOOTING

5-3. Pump is running and no error messages are indicated.

Problem Possible Root Cause

Warning

Hazard

Troubleshooting

Plumbing Problem

- Check foreline leakage.
- Check if exhaust is not clogged.
- Check the inlet o-ring screen.

Bad vacuum

Rotational Speed

- Check if rotational speed is normal.

- Remote mode; check the signal voltage
between SPI pin 15 and 16 from your
system. (OV for Max. speed)

- Local mode; Check rotational speed setting
with hand-held controller.

Connection

- Check the model of coupler and nipple.

Cannot connect the coupler
or nipple of cooling water Temperature

- Wait until pump is cool enough.
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6. MAINTENANCE

6-1 General
The IPUP T100L / EC100L do not need daily maintenance or daily cleaning.

6-2 Overhaul Maintenance Intervals
e Overhaul Maintenance Time default setting is 18000 hours. When the maintenance

time has expired, the system automatically notifies the operator of the WARNING
information.

e When the item "Total Run Hour" on the hand-held controller exceeds "Maintenance
Time”, the pump should be returned to TOYOTA INDUSTRIES CORPORATION

using the following procedure.

if Only qualified, well-trained personnel can overhaul this

product.

CAUTION
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6. MAINTENANCE

6-3 Pump Removal & Return Procedure

Follow the Pump Removal & Return Procedure and take notice of
A appropriate precautions, when you need to remove and return the

pump. If you do not, you can cause injury to people and damage to

equipment.

Hazardous substances may be present in the pumps and piping. Use

suitable protective gloves and clothing with a recommended respirator.

Before performing work, be sure to perform lockout/tagout procedures
/ . \ for the main disconnect device of the power supply with a

lockout/tagout device in compliance with OSHA requirements.

f Be sure to include chemical information for any chemicals used on the
Application Form for returning the pump. If this information is not

included, we may refuse to perform maintenance on the pump.

Preventive measures must be taken not to incline the pump during
/ . \ transportation. (required :usage within angles of 10 degrees with

horizontal)
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6. MAINTENANCE

6-3 Pump Removal & Return Procedure (Continued)

1. Only qualified, well-trained personnel can perform pump removal. Check the process
gases which the pump has been exposed to. Use personal safety protective equipment as
instructed in your company safety guideline.

2. Turn off and lockout the circuit breaker that supplies power to the pump. The circuit

breaker is located on the process tool power supply rack.

3. Disconnect all facility connections from the pump.

4. Install seals in the inlet and outlet flanges of the pump with o-rings, blank caps and
clamps/bolts.

5. Copy the Application Form for Returning pump on the next page and enter the
necessary items.

6. Send the Application Form for Returning pump to your Service Representative by
facsimile.

7. Put the original application in an envelope, attach the envelope to the packed pump and

return it together with the pump.

6-4 Pump Disposal
If disposing of the pump (or if disposing of by-products generated in processing), please
decontaminate to follow the regulations in effect in your area. If you have any questions
about how to dispose of a part, (excluding the disposal of by-products generated in

processing) please contact your service representative.
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6. MAINTENANCE
6-5 Application Form for Pump Return

Customer Process Information
Co. name Process
Division Date of failure
Name.
Tel No.
FAX No
Title
Pump Information
Model Name Serial No.:
Reason
Chemical Information Notice:
¢ Corrosive Yes O No O Enter all materials and byproducts used
oFlammable Yes O No O accurately without omissions.
+Explosive Yes O No O
¢ Radioactive Yes O No O
+Bio. active Yes O No O
¢ Others Yes O No O
Special Note:
¢ Are any polluting materials used?
Yes O No O

Details of substances the returned pump was in contact with

Chemical Handling Action against contact

No. Substance symbol precautions with body

1

4

5

Covenant

| conducted an appropriate survey on the above subjects and entered the related
information correctly without omitting anything. As for the product, the transportation
procedure specified on the preceding page was strictly observed.

Date: Sighature:
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..................... T100L ASSY |------nnmmmmmmmmmmanas
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THERMAL FREQUENCY
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T1 (250v/12.08) | T2 [(250V/15A) T3 |
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7-2. Cooling Diagram

Cooling Path
Electronic circuit
Water In‘
|
T ]
i Pump D 3 _@
] 1 2 [J Motor
H 7.Converter
Water Out

<

@ Temperature sensor @ Motor temperature sensor

(] Cooling plate 4 places

Indirect cooling plate (4 places)

Part name Part name
1 Pump low pressure area 5 Pump body temperature sensor
2 Pump high pressure area 6 Motor temperature sensor
3 Gear box 7 Converter
4
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7-3. Material Safety Data Sheet
7-3-1. Lubricant

BERRETHV—} Material Safety Data Sheet
FOMBLIN® SV-RP
A AGERRSESRTE 1) : FY560-01 ' _ Page 1 of
A ASEREEK B November &, 2004 I {EAL B /Date of Preparation : March 15, 2003
Ref : fom0403e
Egua Vel U s o ABEEETE
COMPANY  SOLVAY SOLEXIS KK,
£/ T 1070052 B AIHIHE FRE 2-22-24 Rt ©)L 3F
ADDRESS  IZUMIAKASAKA-BLDG. 3F, 22-24, AKASAKA
2-CHOME, MINATO-KU, TOKYO 107-0052
HYEA 7 v R AE
DIVISION OPERATIONS-FLUDROCHEMICAL
HEFEA Za RS
NAME YOSHIO SUGITANI
TEL 03-3224-7226
FAX 03-3224-7218
My
COMPANY IDENTIFICATION
ESa
Company: SOLVAY SOLEXIS
BT
Address: Viale Lombardia 20
20021 - Bollate (MT)
B
‘Telephone Number: 02-3835-1
FAX #&F
Fax Number: 02-3835-2367
BESREE
Emergency Calls
EAE
Telephone Number: 02-3835-1
VEDRE
COMPOUND IDENTIFICATION
ﬂu"‘u!{w:
Trade Name: FOMBLIN® SV-RP
L2558 A=TAF R n—F k=R LR
Chernical Family: Preparation based on perfluoropolyethers
2)#AR% / BRAHFHR
COMPOSITION / INFORMATION ON INGREDIENTS
B OHEE
Composition of the preparation
=T AR ) —F
Perfluoropolyether
s ERA
Antirust additive
(.“r( 1 ./' g
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

BaRET-5—F

B A S - FVS60-01
B AEERE{ERE B : November 8, 2004

Material Safety Data Sheet

FOMBLIN® SV-RP
’ Page 2 of §
HCPELE A /Date of Prepatation : March 15, 2003
Ret': fom0403e

EC 75700883793 B £ 2 3 2 6) THESALRELLIZEN T, BEMDD EHETEC i3

FY6T/548 ik o TR S WX E

Substances with established exposure limits or classifiable as dangerous according to EC Direciive 67/548 and
Jollowing amendments, in concentration equal or higher than that reported in EC Directive 88/379 (item 3. sect. 6):

i BE CASER fite- PN A
Name Cone. CASN’ Symbol Risk Phrases
L
none
IfcktHELE
HAZARDS IDENTIFICATION

MEITR 5 E

Adverse human health effects

WL (EEEERELEC - T, BERH N ET D88, Fhd
A~ OFEREEERD Bk,

The product, when properly handled, according to the good working and
hygienic practices, is not dangerous for the human health.

BREITHT D WA A RE LI - €, BRI 2T 05%E. FERE
Environmental effects TR~ Dl IR biden,
The product, when properly handled, according to the good working and
hygienic practices, is not dangerous [or the environment.
B LR fa Rt ARk S L ABABIC K Y . BREAEMET ARBLT BN, A

Physical and chemical hazards

BRIERENHY 5 5.
Harmful effects in case of thermal decomposition, duc to heating or fire, for the
emission of toxic and corrosive gases.

Dl
FIRST-AID MEASURES
REIC LD TRAER
Symptomatology following exposure
i Bt Fi
Eve conlact Redness
B BN R
Skin contact Redness
idil8 fEaE, nh 5. MR
stion Abdominal pains, nausea, vomit,
B2 izl
Inhalation Mot applicable
IRt i
First Aid Measures
AR ER e SATE AR TSR EH 155 HE2EWET,
Eve contact ‘Wash with plenty of water for at least 15 minutes.
B AERBTELES.
Skin contact Wash with water and soap.

hid
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HaxET-RI—F Material Safety Data Sheet
FOMBLIN® SV-RP

F ATRREIEE S - TVS60-01 Page 3 of 9

O AFER{EAL [ November 8, 2004 AR B Mate of Preparation : March 15, 2003

Ref : fom0403e

Eidad 2w TEROKEREE S,
Ingestion Give some glasses of water to drink.
MR 5,
Induce vomiting
WA BIEAITE. EMICERY 5,

Seek medical advice in case of persistent pain.

AN iz L

Inhalation Not applicable

S)k RO MR

FIRE FIGHTING MEASURES

FER et FELER I, FPHERS EUARRIETH S,

Specific hazards The product is not flammable and not explosive.
FESOMENT, BaMc Ly ARERERIERET 28I s
Bo
The heating of the product may cause decompasition with emission of toxic and
COTTUSIVE Vapors,

FeREE g bR EfE R, BEZND,

Specific methods Stay upwind and ar safety distance from flames.
MR KCEAENRTRS, ReLBICT s I LBATETHNE, B
WEBESEDTE,
In case of sutrounding fire, remove the contamers, when possible to do so in safe
conditions,

5k LERE, Sk LTEBETNTLETL 2L,

In case of fire keep containers cool by spraying with water.

kA PO s S N (e E P M >l
Extinguishing media Waler, powders, foams, chemicals, CO,.
WHAREORER O fa U

Protection of fire-fighters Self-contained breathing apparatus.

BRI D AR H R T DR
Protective clothing for skin and eyes against corrosive vapors,

GYRIHIFDIEE
ACCIDENTAL RELEASE MEASURES
EEEHE RECRILEILDT, ZeEcT 5,
Personal precautions Stop the telease as soon as possible, in safe conditions.
Fe AR EIR L i L BE b oA D,
Avoid the contact of the released product with glowing surfaces and [lames.
B LSR8 8 L BAICRY GRS Y 5 5,
Possible risk only in case of thermal decomposition of the released product.
BREE R T LSO TS, bk, MFRk, HE~ORILEET 2.
Environmental precautions Avoid the discharge of the released product in sewage sysiems, in surface and
underground waters, in the soil.
ik LR, B, SRR S TRIL, SRR L
Methods for cleaning up TRERET A,
Absorb the released liquid with earth, sand or sawdust and collect it in suitable
containers for disposal.
f'_‘ e
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HWEmBEETHI-b

A AR ES  FV5e0-01 Page 4 of 8
B ACSEREERE B : November 8, 2004 3T {1Ak B MDate of Preparation : March 15, 2003

Material Safety Data Sheet
FOMBLIN® SV-RP

Ref : fom0403e

TYBER B RS
HANDLING AND STORAGE

Hedgin
HANDLING
LEEH
Precautions

IR EoRE

Technical measures

wE
STORAGE

RS

Storage conditions

ok

Packaging

R LGET A b0
Recommended materials

B R S RRIRIE L IT I L7,

Avoid heating the product above ils decomposilion lemperature.
BEROBRE R L, $iz, HIRERIEN v 77 £ ORERE
Z5ART D

Provide working areas with adequate ventilation systerns and with waler-wash
favilities (eye balh and emergency showers).

B Lo mET A,

Keep away form heal sources.

R, BT K 0 EE T B,

Keep away from combustible and explosive materials.
FENLD AR WHEA0ESR LV EET S

Keep away from incompatible substances (see sect.10)
AEGEDE R ) = F L R BRE T 2.
Product usually stored in polyethylenc containers.
FEAFw Yy, FT7A, AELE SRR

Plastic, glass, lined metal

SR IR / R R

EXPOSURE CONTROLS / PERSONAL PROTECTION

BRER POTERT I BB OTF R R TR AE
Exposure limiis (ACGTH 2003):
Threshold limits of by-products from thermal decomposition
(ACGIH 2003):
7 kK
gF TLV/CEILING 2.6 mgfme 3ppm
FAR= TG R B
COF; TLV/STEL 13.5 mg/me 5 ppm
HffrE PR ERT T, SR ERE R TR T S,
Engineering Measures Ensure adequate ventilation, especially in confined areas.
FAHRER
PERSONAL PROTECTIVE EQUIPMENT
IR {7 KHEOWAIT AR A L, BEEARCLER,
Respiratory protection Not necessary in normal use, self-contained breathing apparaus in case of fire.
H DR FalREE
Eye protection Safety goggles.
FOiRE = LBUTLE
Hand protection Rubber gloves.

% i ":.-"_;’
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

BHSRET-HI-F Material Safety Data Sheet
FOMBLIN® SV-RP
B AR RS FV360-01 Page 5 of 9
B ZAFERN{ERE B : November 8, 2004 HIrERE B /Date of Pmpai;arjon : March 15, 2003
Rel : fom(40)3e
PR & & oRE LS VLA LT a
Skin and body protection Worksuit or rubber apron.
i o gL, MRS Ly,
Hygiene measures Do not drnk, eat and smoke during handling,
NEEILFEAMEE
PHYSICAL AND CHEMICAL PROPERTIES
SR TE: HEAES
Physical state: liquid
£ biiia =)
Color: colorless
Ry 4 B
Odor: odorless
AR aL
Melting point: not applicable
R
Boiling point: =270 °C.
SRR EE:
Decomposition temperature: >290°C.
Blskm: Tk
Flashpoint: not flammable
SR B TREEAL
Explosion properties: not explosive
E{b: Be{bfEsn L
Onidizing properties: nol oxidizer
FELUE:
Vapour pressure: 107 mmHg (20C)
bl
Density: 1.85 ~ 1.93 g/ml
DB A
Solubility in water: not soluble
FHEEEA ~ DU 7 v RREANZTE
Solubility in organic solvents: soluble in Quorinated solvents
10)ZE M / Bt
STABILITY AND REACTIVITY
EIEM: BHOEARS, RERBIZIEVWTERETSHS,
Stability: The product is stable in normal conditions of use and storage.
[T FBE A S ERELL EIInE Ly,
Conditions to avoid: Avoid heating the product above decomposition temperature.
ki b DIEREEET D,
Avoid contact with flames,
Q. 1
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HaRET-S—F Material Safety Data Sheet
FOMBLIN® SV-RP
B ARERUERE 5 FV560-01 : Page 6 of 8
HA=FERR Rk H : November 8, 2004 MEICIERE B MDate of Preparation : March 15, 2003
Ref : fom0403e
[ I00°CELE TS % L7 ABR (AICK, SbF;,CoF.) L HEfh S,
Materials to avoid: Lewis acids { AICl,, SbFs, CoFa) above 100°C.

00°CLEL a0V AR VR A TAI=T 5,
BIUTh OGS LEREER,
Fine powdered magnesium, aluminium and their alloys above 100°C.

fislge e SRR pitd: AR B L, BEEAMON A HF, COR, R ERRATH T
Hazardous decomposition Ry, OEEARICL o TREESHD,
products: The product may decompose with emission of HF and COF,, which are toxic

and corrosive gases; metal promote the decomposition.

1) TR
TOXICOLOGICAL INFORMATION
RAERS A R OB E e R,
Penetration routes Contact or ingestion of the liquid product.
A RD B OHAOWA,
Tnhalation of gases from thermal decomposition.
MR 5 EE

Adverse effects for the Human Health
SEHE P b SN 16 - SRR B DREEHFS L OB R
Delayed and/or immediate effects after short andior prolonged exposure:

SHEFEE: L
Acute toxicily: no known effect
FEbER [ RUEL: R A2 Uy R R L R BB B i 2 5 2 B T L s
Local effects / irritating power: P
not irritant: decomposition products may cause sevete irritation to skin, eyes and
mucosae.
TR AL
Sensitization: no known effect
TR mREzL
Chronic toxicity: no known etfect
I ARER, EVECEENRFRET, Bt SR 2WE
Carcinogenicity: & LTRE S TR,

The product is not listed as potential carcinogen by National and International
Agencies or Compelent Authorities.
ZERENE A, ELR R R TE T, EREEO RS S
Mutagenicity: HELTRBSh TR,
The product is not listed as potential mutagenic by National and International
Agencies or Competent Authoritics.
AT AR, B R CERA RIS T, AR RIS H 5
Reproduction toxicity: B e LTS ER TV,
The product is not listed as potential reprotoxic agent by National and
Intemnational Agencies or Competent Authorities.

BEERT — 5
Experimental toxicological data
ROt Tk
LDy, — oral = 2000 mg/Kg Species:  rat
9‘14‘ ’,’f—
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HaReET-HY—| Material Safety Data Sheet
FOMBLIN® SV-RP
R AR FVS60-01 _ Page 7 of 9
FER{ERL O : November 8, 2004 Wear ¥ ek 0 /MDate of I’rcpufation : March 15, 2003
Ref : Tom(403e
R Zw bk
LDy — dermal > 2000 mg/Kg Species:  rat
T i Fuh
Chronic Toxicity NOAEL = 1000 mg/kg/d. (oral, 28 d.) Species: rat
FIE % Al L 7R
Trritation — skin non iritant Species:  rabbit
A o #RSE il L PRI
— eye non irmitant Species:  rabbit
RiAEE REIEELR L . EATEy b
Sensitization (skin) non sensitizing Species:  Guinea pig
& RRE (e B ARAER)
Mutagenicity Negative(Ames st} Speeies:
12)BREERR
ECOLOGICAL INFORMATION
RE~ORR
Environmental effects
— i F—2L
— Mobility: no available data
— FRATHE | YRR F—z L
— Pemsistence / degradability: no available data
— £ F—Flal
— Bioaccumulation: no available data
EHRLEME T — % T,
Ecostability data no available data
EfRET—5 F—HhL
Ecotoxicity data no available data
—R TR~ DEIIEMREL | SR
LCs;—fish > max. solubility in water Species:  rainbow trout
— R A DB L KPP
ECy — crustaccans > max. solubility in water Species:  daphnia magna
—3$ e IF A~ DR REEHIEL Ya— REFRTFS
ICsy — bacteria > max. solubility in water Species: pseudomonas putida
EEEH BT, fEEFEANIH . BEEHRLRV LS CEAT 5.
EVALUATION Use the produet according to the good working practices, avoiding polluting the
environment.,
13)BERE EOHEE
DISPOSAL CONSIDERATIONS
FESE O 7 v HFRICSHA T S iR = S AP & A o B AR~
‘Waste treatment B EES,
Send the waste product to thermal destruction, using high-temperature
incinerators designed to burn fluorine compounds.
ha
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HERET-5Y—t

Material Safety Data Sheet
FOMBLIN® SV-RP

A AsER 5 - FV560-01 Page B of §
A ASHAAERE H - November 8, 2004 Hr ik H /Mate of Preparation : March 15, 2003
Ref : fom0403e
FHROBER TR A, BRE Lo THEMT .
Packaging treatment Reuse, when possible, the containers, after thorough washing.
EHFEREAENE AREOERICL VRO SR BVEZILED.
Send the waste containers to authorized landfills, according to local laws and
regulations.
L) ER :
TRANSPORT INFORMATION
ReRIlfEhtt: Y g ik AR AR,
Specific hazards Product not dangerous for (ransportation.
AR e ERAEEROFRY oS L RRTHERA(RT A, F¥
Packaging information AN
Product usually shipped in polysthylenc containers of different capacities {drums,
tanks).
ElE I
INTERNATIONAL TRANSPORT CLASSIFICATION
UNFG: RERL
U.N. Nutnber: not assigned
R fEEzL
Packaging group: not assigned
BEl, 8GE, MR, fNZEERRE  BME
Road, rail, sea, air-Transportation  not classified

15) Bl %

REGULATORY INFORMATION

4yHE
Classification
sy
Classification type:
fE R
Hagzard class:
FAEE
Labelling
il

Trade Name:
fEfR~w—7:
Hazard Symbol:
fAEES

Risk phrases  (R)
FREES

Safety phrases (3)

EC HRRIGER 67/58 L Z DIE FF18)
EC Regulations (Directive 67/548 and following amendments

b
not required
7L
THone

FOMBLIN® SV-RP

7 L
none

il

none

izl
none
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7-3. Material Safety Data Sheet(continued)

7-3-1. Lubricant (continued)

HRRET RV Material Safety Data Sheet
FOMBLIN® SV-RP
B ASHR R E R - FV560-01 _ Page 9 of 8
HA=FERE{EREL 0 : November 8, 2004 WEERE B MDate of Preparation : March 15, 2003
Ref : fom0403e
TSCA HH
TSCA Status

ETORSE, TEERNETSCAOLT Bk 3bN B Tha,

All components are listed on the Toxic Substances Control Act — Section 8(b) Chemical Inventory
BRI

International Regulations

STORSE, FLEE LT ERICERETHD.,

All components are listed on the chemical inventories of the following countries:

16)F OfLOFH
OTHER INFORMATION
BEHR
BIBLIOGRAPHY

— T —F

— internal data

CORET—F — b ik, TR 200058EC ICHELL . ERLELOTH D,
Safety Data Sheet according to Directive 2001/58/EC

FHBERT 5 — NIRRT SR, LRLORELE, HRELTHEBDOTHY, AFDEF
JET, MHEIWD, FERLETRUDMEITE TS, BEIEEESATOFETH, S, BEEH
T BAFDTELANZ TG TS = LiCk VBETSHE, TOM, TOLLDRITE
BEOfEGE LR Pimo T, B 3EFE 6T T3 6D TILZ,

The informeation given in this safety data sheet is for safety purpose ondy. It is given in good faith and based on the best

knowledge and experience of the company at the date of issuing.

The Company is not responsible for damages caused by the use of the product in applications for which it was not

intended or for conditions of use outside its control.

ZHMSDS I, YA, Vs iAE ((R2UT) OREF—F—FEETLELOTY,
This MSDS is translated the MSDS of SOLVAY SOLEXIS 5.p.A.

LOEEF—F — FOEDWIOCEGVDHIBH SR, EXEELERT D
The English version of the Agreement shall be controlling in all respects.
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8. EC100L V2.1 APPENDIX

8-1. Scope
This appendix covers the EC100L V2.1 dry vacuum pump for semiconductor equipment.

EC100L is suitable for loadlock, transfer chamber and all other clean process.

Power switch

SPI connecto

Power  supply

q _ ‘:1’944\. connector
=

Handheld
controller

AN

——-—-—-’——-vi)
Xy )-ﬁ“nl -
b |I ,‘i—(.o )
b RS232C
connector
Adjuster Cooling water out
Inlet NW50 ISO KF
Exhaust NW25 ISO KF
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8. EC100L V2.1 APPENDIX

8-2. Technical Data
8-2-1. Technical Data drawing

EC100L Dimension Diagram

Unit: mm
. 280
136
l. &
I
@ e
[ee]
S P <
gl oY Y
9w | N ___ 'y
A ™~ ¢ llp y
25
("")Tk 22 <
e 257 .
0
& >
g
g N
v
4 420 »l85 Q
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8. EC100L V2.1 APPENDIX

8-2. Technical Data
8-2-1. Technical Data drawing (continued)

Position of EC100L center of gravity

Unit: mm
L. o ﬂ%ﬂ
G 0% R
° L °
I% I @ @
[ — . o
(o) a
? o} Q < H "
J‘& &5@)‘ m
L
< W
\ 4
4
\4
2
Pump Position of pump center of gravity
weight (kg) L (mm) W (mm) H (mm)
104 263 146 151
Weight distribution at adjusters
1 (kg) 2(kg) 3 (kg) 4 (kg)
25.5 317 24.4 22.4
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Instruction Manual

8-2. Technical Data

8-2-1. Technical Data drawing (continued)

Dimensions for two horizontally installed EC100L pumps

Unit:mm

374.5

509.5

< 235

- it S

_ A0 e

601

300

575
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Positions of stacking brackets
v | 3 O
5 b
I G
Qg 5 OE
=
B 530 N
Bottom
' )
) g
il
Y Eg
Sm);
« 530 .
Top View
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8. EC100L V2.1 APPENDIX

8-2. Technical Data
8-2-1. Technical Data drawing(continued)

Position of center of gravity for two horizontally installed EC100L pumps

Unit:mm

Pump Position of pump center of gravity
weight (kg) L (mm) W (mm) H (mm)
208 263 146 301
Weight distribution at adjusters
1 (kg) 2 (kg) 3 (kg) 4 (kg)
51 63.4 48.8 44.8
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8. EC100L V2.1 APPENDIX

8-3. Moving procedure
8-3-1. Using handle to move
Two wheels and one free caster are provided on the bottom of the pump. Use the handle
stowed in the upper surface of the pump for smooth movement. Observe the following
procedure when using the handle stowed in the upper surface of the pump.
1. Grip the handle and pull it upwards to release the lock.
2. Confirm that all four adjusters are up.
3. Raise the handle toward the front panel while keeping hold of it.
4. Set the handle at about 110° and then press it down to lock it in position.

5. Pull the handle up to release it and return it to its original position.

Handle

1. Pull up.

Grip

J 4. Press handle

down to lock.

Adjuster 2. Confirm that all four adjusters are up.

é Do not move the pump hurriedly to prevent rolling over.

Move the pump at a speed of 4 km/h or less.
WARNING

Pay attention not to trap your feet or body when moving the

WARNING pump.

i: Confirm that all four adjusters on the bottom of pump are UP

when moving.
WARNING
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8. EC100L V2.1 APPENDIX

8-3. Moving procedure

8-3-1. Using handle to move (continued)

AWARNING Pay attention so as not to trap your
MO\_/ING F:tARTS PREhSENT.
ovin arts can crusl
Bl hands between the handle and cover
\ | Keep hands or feet away from
> | moving parts.

when using or stowing the handle.

Never use the handle for hoisting the pump.

Never sit down on the handle.

> P e

WARNING

Only use the handle for pushing the pump.

>

WARNING

Never move the pump while it is running.

Check that the handle is firmly locked before using it

or after stowing it.

Only use the handle for pushing the pump.

> B | P
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8. EC100L V2.1 APPENDIX

8-4. Electrical Circuit Diagram

POWER IN " uuuuuuuuuuuuuuuuuuuu mO._ OOF. >mm< uuuuuuu
AC208V 3PH '
........... ~[[ELECTRICAL BOX }~ oy pow
R1 R2 :
THERMAL :
S1 OVER CURRENT| s2 FILTER H FREQUENCY
CIRCUIT BOARD : | CONVERTOR
BREAKER m 2 9K
T (250v/12.08) | T2 |(250V/1 mZ./ T3 ! @2
=~ =l [CONVERTER
R “SwirCh> ./ OZI@I..] . INPUT
.m N5 MODULE
: PE | R3,S3 _. ............ : _|||_
‘ . . ! [oNFC
" ” CN1 _ .m
" m DC POWER SUPPLY 1 ; E4
1 H :
' [ CN 1 w
" : +12V] -12v]+5V] GND|
' ' 1
tSP.I \ :
' m [ cPU-CN1 [ m
i cpu-
m CPU- MAIN CONTROL BOARD e
T CN6 .
[ crucns | _ CPU-CN7A
. _ [ | : m
X - - o~
' i LED-6 _ _ LED-Y _ LED-R m
; : _ [ _ “ ¥
] H
[} '

g O e OSs O! |
HANDHELD EXTERNAL

CONTROLLER PWER ON WARNING  HAZARD
(GREEN) (YELLOW) (RED)

MONITOR

{ THERMISTOR |
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