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Important :  For a sale pump operation, pleasce be sure to read this manual .
before any pump opcrations.
Opcrations not following the procedures in this manual may result
in a lailure, or an accident involving injury or clectrical shock.
1) Pump Installation ’
Operate the pump after securing the pump in a rack or onto the floor.
When the pump is used in a system, design the system after reading this manual
thoroughly.

’ 2) A Combination of the Pump and the Power Supply.
A proper combination between the pump and a power supply is required.
Select a type of power supply specitied on the nameplate at the pump connector.

3) Input Power
Select an isolated source with a low noise, surge and a good voltage regulation.
All models must only be connected to a power source or system that is adequately
isolated(tloating) from ground and never to a mains-type(branch circuit) supply.
Connection to any other supply will render the equipment unsafe in terms of lethal
electrical shock. To achieve the required isolation a suitable safety isolation
transformer must be incorporated in the host equipment or system to which the
pumps and power supplies are to be used. The transtormer secondary circuit must
be separated from ground according to the requirements of basic isolation, and all
components connected between the transtormer and the Pump Power Supply
must be NRTL recognized/listed.

4) Grounding
Be sure to connect the protective ground “E” of the “INPUT” connector of the
power supply.
Connect frame / body of pump to the protective ground “E”.

5) Start and Stop
N To start or to stop the pump, use the START , STOP buttons on the power
supply or the Start / Stop signal led through the “REMOTE” connector of the
power supply.
- DO NOT disconnect cables during the pump operation.
When performing a start/stop repeated operation, leave at least 5 seconds of
intervals.

DO NOT operate the pumﬁ using the input power’s ON/OFF.

6) Gas Purge .
When pumping reactive or corrosive gases, be sure to perlorm the gas purge to
the pump. :

7) Check

When the power supply is to be cheeked. remove the input power and wait at
least tor 3 minutes belore performing the work.
DO NOT inscrt your hand(s) or any objects in the pump.




8) Backing Pump
Be sure to always conncect a backing pump to the Magnetic Suspended type
Compound Molecular Pump.

9) Pumped Gases
DO NOT pump Gallium and its compounds. It may damage the pump.

10) Disassecmbly and Modification
DO NOT disassemble and/or modity the pump, power supply and cables.
It may result in failures or accidents and fails safety.

Caution and Warning signs throughout in this:manual.

An important consnderatlon is descnbed in order to
~ operate the pump and the power supply safely Pt

- An important consideration is described in order to-
: L avond any m]unes ora risk of electncal shock when'. -
operating the pump and the power supply. . - .

Attached Drawings Summary

Magnctic Suspended Compound Molecular Pump Outside Drawings(Appcearance)
Power Supply Outside Drawing

Cable Connection

W=

Power Supply 1/O Communications
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1. Preface

1-1. Warranty

The warrantv on the pumn. the nower sup

At wallally il Pridap), L0C PO

“General Terms of Warranty” published by OSAKA VACUUM LTD provided that the

nnlv and th Pﬂnhprn]c
PpPiy anct S

warranty will be avoided if the operations and the maintenance procedures in this manual are

not followed.

Note, also, that any special use of the pump and the power supply without OSAKA VACUUM,

LTD’s agreement will avoid the warranty.

1-2. The nameplates on the pump and the power supply
A. Pump Nameplate
Example: TG730M

B. Power Supply Nameplate
Example: TD711/1111-C

@

Main Plate Specifies pump type, manufacturing
number, manufacturing date
Power Supply Type Plate:  Specifies the type of

power supply to be used.

Caution Plate: Specified the pumnp weight
Caution Plate: “FORELINE”
Be sure to connect to a backing pump.
Caution Plate: “Do no-t disconnect the cable, while
the pump is in operation.”
Caution Plate:  During operation, the pump is heated up.

Do not touch the pump casing.

Caution Plate: “Connect only as stipulated in the
instruction manual. This interface is
not safe-to-touch and must only be
connected through the proper i1solation.”

oo




@ Main Plate Power supply’s type, manufacturing number, manufacturing duate are specilied.

@ Power Supply Type Plate Use the pump and the power supply in a correct combination.
@ Caution Plate Specified the power supply’s weight.

@ Caution Plate “Never touch the Power Supply inside with power on”

(® Caution Plate “Do not disconnect the cable, while the pump is in operation.”

® Caution Plate © “Prior to operation, please read the instruction manual carefully.”

2. Opening the Crate

Confirm the following items when opening the crate.
A. Any damages to the conlents
If any damages are found, notify OSAKA VACUUM, LTD. before use.
B. Attachment parts and spare parts
The standard shipping should iuclude the following attachment and spare parts.
(1) Output cable
(2) Fau cable (for air cooling pump)
Fan connector  (for water cooling pump)
(3) Remote connector
(4) Ioput cable ,

(5) Operation manual

[ S S Y

3. Preparation

3-1. Carrying
a. Protect the pump and power supply from impact.
b. Use the Lifting bolts and hoist when carrying and removing pump from equipment for service

adjustment or replacement.

Pump Type Weight  (kg)
TG710M/710EM/713M/713EM/1110M/1110EM/1113M/1113EM ~38
TG730M/730EM/733M/733EM/1130M/1130EM/1133M/1133EM ~38
TG2000M/2003M ~70
TG2810EM/2813EM/3210EM/3213EM/3410EM/34131EM ~120

c. When you carry the power supply. please hold it securely with both hands. (weight ~23 ky)

6




Coufirm the types for both the pump and the power supply before installation.
The nameplate at the pump connector shows the type of power supply to be used.

Also, the power supply has a nameplate showing the type.  Be sure 1o use the same 1ype.

3-2. Combinations between the pump and the power supply ! CAUTION

L -~
AN .
Nameplate for Pump Type
® C)
sl
[ 00 { ¢
El i)
O Nameplate for Power Supply Type /

Nameplate for Power Supply Type

Thc Combmdlmns bctween the Pump and the Powcr Su pply are as iollow. i

Pump Typ(.'xr : s
TG710M/713M/1110M/1113M .:' e

] o_wer‘Supply Typc‘ |
--TD711/1111-C .

- TGTI0EM/7T13EM/1110EM/1113EM - - - === == 2 - = 2 2L LUTDT11/1111-C
CTG730M/733M/1130M/1133M - - - - == sz ceom oo oo S TDTIITIE-C

. TG730EM/733EM/1130EM/1133EM e
~ TG2000M/2003M- - - -- - - el . -TD2001-C
TG2810EM/2813EM/3210EM/3213EM/3410EM/3413EM- - - -TD3211-C_

TD711/1111 C

3-3. Pump installation ! CAUTION

Secure the pump not only to the system at the inlet flange but also to the frame utilizing tbe bolt
holes prepared for securing the pump at the bottom.  The {rame the pump is secured to must be

secured to the floor.

System

Sccured

I
L
1

TN




! WARNING :  Ifan accident occurred during an pump opceration, a damage to
~ the pump rotor will generate a large rotation torque.  Since this
torque will try to rotate the entire pump, in order to avoid any
danger, the pump must be secured to the frame firmly.

When designing the system and the [rame and securing it to the floor, refer 1o the Table 1. for Rotation

Torque.

Pump Type Rotation Torque (N m)
TG710M/7T10EM/713M/7T13EM/1110M/1110EM/1113M/1133EM 1620
TG730M/730EM/733M/733EM/1130M/1130EM/1133M/1133EM 1620
TG2000M/2003M 5150
TG2810EM/2813EM/3210EM/3213EM/3410EM/3413EM 8400

Table 1. Rotation Torque that can be generated when the pump is damaged.

Table 2. shows the size and the number of securing bolts at the bottom of the pump.

Pump Type Securing Bolts P.C.D.
TG710M/710EM/713M/713EM/1110M/1110EM/1113M/1113EM 4 xM10 220
TG730M/730EM/733M/733EM/1130M/1130EM/1133M/1133EM 4 x M10 220
TG2000M/2003M . 4xMil6 250
TG2810EM/2813EM/3210EM/3213EM/3410EM/3413EM 4 x M16 250

Tablc 2. Sccuring bolts at the bottom of the pump

When securing the pump to the system, use Table 3. specified bolts and tighten all the bolts.

Pump Type Flange Type Securing  Bolts
TG710M/710EM/713M/713EM vG 6 x M10
TG730M/730EM/733M/733EM CF 20 x M8

B S xM10
TG1110M/1110EM/1113M/1113EM vG SxMI10
TG1130M/1130EM/1133M/1133EM CF 24 x M8
B 12xMI10
TG2000M/2003M vG 12 x M12
TG2810EM/2813EM B3 12 x M10O
TG3210EM/3213EM : VG [2xMI2
B 12 x M12
TGI4I0EM/GLIZEM VG 12 x MI2

Table 3. The number and the size of the securing bolts lor the pump inlet fange.

3-4. External environment of the pump

1) Surrounding temperature of the pump should not exceed 40°C during the pump operation.

PWARNING : During the pump operation the pump will generate heat. I the external temperature

exceeds 40°C, it may lead to a failure.




2) Magnetic fields
DO NOT operate the pump in a strong magnetic fields. During an operation, maximum magpetic fields are

3)DO NOT apply any shocks or vibrations from the external to the pump.

3-5. The power supply installation and securing

The power supply can be installed either in a rack. Ifit’s installed in a rack, support its weight with either a

rail or a plate.

3-6. External environment of the power supply.
DO NOT operate the power supply in the following environment.
1) High temperature, high humidity.
2) Under a water dripping spot.
3) A place with explosive or flammable gases.
A place with corrosive or toxic gases.
A dusty place.
4) A place with strong magnetic or electric fields.
5) A place with vibrations. )
6) DO NOT cover the cooling fan at the rear of the power supply.

| WARNING:  Leave space to the wall a the rear and the bottom of the power supply for veatilation..

Othierwise, the temperature in the power supply may risc and may lead to a failure.




4. Vacuum Piping

4-1. Inlet port piping

1) Use a material with a small out gassing rate such as stainless steel and aluminum alloy for the piping.

2) Design the piping considering the conductance.

3) Minimize the leak rate of the piping and the system. Degrease the pump inner walls in order to minimize
the out gas. .

4) When the pump is installed to a system, DO NOT remove the protective screen at the inlet port in order to

revenl any fOTC]“’n ObJCClS falhng into lhe pump

4-2. Foreline piping

1)  Use materials for piping such as stainless steel, aluminum, metal flexible tubing, etc. 1o connect the pump to
a backing pump.

2) The length and the diameter of the piping will affect the pump performance. Minimize the pipe length

and maximize 1the diameter.

4-3. Settings for the backing pump

1) Depending on the capacity of the backing pump, the performance of the Magnetic Suspended Compound
Molecular Pump ( hereafter abbreviated as MS type CMP) varies. Refer to Table 4. for the backing pump
selection. Suggested pump capacities are shown. Use a backing pump that has a capacity in this
suggestion or higher.

Pump Type Suggested Pump Capacity
(m’h)
TG710M/710EM/713M/713EM/1110M/1110EM/1113M/1113EM 15(=250[L/min])
TG730M/730EM/733M/733EM/1130M/1130EM/1133M/1133EM 15(=250[L/min])
TG2000M/2003M 30(=500[L/min])
TG2810EM/2813EM/3210EM/3213EM/3410EM/3413EM 90(=1500[{L/min])

Table 4. Suggested backing pump capacities

! CAUTION . lhe pcriormance of the bac}ung pump detcrloratcs lhe pcrformancc of the MS 1ype S
a3 CMP deteriorates, (oo, - : W ;

2) Use a flexible tubing or bellows to reduce the vibrations of the backing pump conducted to the MS
type CMP. When fustallmg the backing pump, place it cither separately {rom the molecular

pump or use some vibration absorption deviee if installed together in the same frame.
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4-4. Purge gas piping

When reactive gases, corrosive gases or dust are pumped, perform a gas purge.

As to the gas purge piping, refer to Figure 1.

{The parts illustrated below are extra options)

Purge 9ss throttle valve

<‘:] Purge gas _inlet

1/4 Swogelagk tube 1/4 Swsgelok tube

Purge gas connection_nieele

| Figure 1. An example of purge gas piping
5. Electrical Connections

The cable connections between the MS type CMP and its power supply are shown in Figure 2.
Example: TG730M&TD711/1111-C

Figure 2. Cable connections between the pump and the power supply

5-1. Output cable connections
Using the output cable (provided in the package). connect the MS type CMP and “OUTPUT™ at the rear of the

power supply.




5-2. FFan cable connections

ILthe molecular pump is aw air cooling type. using the fan cable (provided in the package). connect the
cooling Lan of the maolecular pump and “FAN™ at the rear of the power supply.

I{ the molecular pump is a water cooling type, issert the fan connector (provided in the package) to

“FAN" at the rear of the power supply.

3-3. Input power cable connections
Conncct the input power cable (provided in the package) to “INPUT™ at the rear of the power supply.
Input power is AC200/220V, 50/60H1z, Single Phase.

! CAUTION :  Be sure 1o connect “Ground” of the input power cable.
To ensure operator salety, lhlS equxpmeut musl ouly be supplied from an isolated power
sSoturce. X
! WARNING When applying a voltage 10 the power supply, do NOT touch any inuer Lomponcnls.
" Thereisa ‘high risk of electrical shock. Sl - .
! CAUTION Insert counectors thoroughly and firmly.

5-4. Remote signal conmctions
MS type CMP can be locally operated via sigoals from the START and STOP buttons on the froot panel

of the power supply or remote-controlled via signals from the system.

1) Local operation

The START aud STOP buttons « on the front pancl of the power supply are pressed for the pump start and

stop in the local operation.

Even when the local operation is used, the “REMOTE” connector at the rear of the power supply is still

used.  Feed a protection signal between pins 5-6 of the “REMOTE” conneclor as necessary.

Protection signal refers to an interlock signal in the following situatious.

*  When you want to stop the molecular pump because the foreline pressure of the pump became too
high.

= When you want to stop the molecular pump because the cooling water supply to the pump is shut off.

This protection signal is fed between pin 3 and pin 6 of “REMOTE” connector such that the logicis

normally closed.

Wien a protection signal is not used, a shortage between pin 3 and pin 6 of the “REMOTIE” connector is

required. Otherwise, power supply’s “Failure™ is it and the pump cannot be started up.

Initially. at the time of shipping, the pin 3 and 6 are shorted of the “REMOTIE™ connector

2)  Remote operation .

Atthe "REMOTE™ conuector. the following signals are used to communicate with the system.

Refer to Figure 3. lor wiriny.

:’
[




POWER SUPPLY

Hay Rl 1) ==
Start ---- momeutary close Note 1), Note 3)
H2Y Pl _
3 f—o Stop --— momentary close Note 1) ,Note 3)
HA T
g =° l Protection signal Note 2)
L Acc - acceleration Close Note 3)
Normal ---------- in rated normal operation  Close Note 3)
Failure----------—- pump or power supply failure Close Note 3)
Levitating ------ rotor levitating Close  Note 3)
Rotating-------- rotor rotating Close  Note 3)
Variable rotation speed signal -—--- DCO~10V or a variable
resistor ~2k Q issued Note 4)
HA
Start/Stop----Close for start and open for stop. Note 5)

Note 1)
Note 2)

Note 3)

Note 4)
Note 5)

Note 6)

Figure 3. The remole signal communication

Use momentary contacts (more than 0.5 sec) for start and step signals.

Connect the protection signal lines in the same way as in the local operation.  If left open, the
power supply’s error will be turned ON and the pump cannot be started.

These signals are for the no-voltage contacts. The contacts are rated AC110V/0.2A,
DC24V/0.3A.

Refer to section 6-4. on bow to use this.

For the remote operation, use either start and stop signals on pins 1-2 and 3.4 or start/stop
signals on pins 23-24.

All-signal interface connections are Jow voltage but are not safety isolated from ueither the

hivh voltage supply nor motor output connections. (not safety isolation from internal circuit
Ju g p

5-5. Serial interface

Use a cross-cable for serial interface.

T




L3

1 Sending data .B.-\ @
@ Receiving data BB @ Serial interface
5 Sienal ground AR @ Cross-cable
Host

CA @

CB 5
0

CF 3
Notel \ cD @

D-Sub 25 3
Power Supply

Serial interface connection

Note 1
Handshake is never carried out on the power supply’s side. (Power supply sends no output signal for

bandshake.)

The SERIAL INTERFACE dose uot have the status “safe-to-touch” and must never be made accessible 1o
personncl, or connected (o circuits that are accessible to personnel. Counection to safe-to-toch (SELV)
circuits such as RS232 interfaces ete. must be made only with devices of sufficient isolation, for example
oplical isolators. This additional isolation must at least satisty the requirements of BASIC insulation at

220V. Failure to observe these precautions will render the cquipment unsale in terms of the risk of Iethal

clectrical shock.




6. Operation

6-1. Operation precautions

MS type CMP can be staried iogeiher with the backing pump.

If the volume of the chamber the molecular pump’s inlet is connected to is large, however, during the
acceleration “Failure” LED may come ON on the power supply and the pump may stop. In this case, follow the
next procedure.

If the chamber pressure of 300 Pa on the system could not been obtained within 15 minutes using only the
backing pump, then pump the chamber to 300 Pa first using the backing pump and then startup the molecular
pump.

1) MS type CMP needs to be cooled during its operation. 1
- For air cooling Molecular Pumps, £
Using the supplied cable, securely connect the cooling fan for the molecular pump and the “FAN” connector at

the rear side of the power supply. This will allow the fan to be turned ON when the pump is started.

- For water cooling molecular pumps,

Connect the cooling water line to the cooling water inlet on the molecular pump.  Use the best available clean

water as the cooling water. Be sure to have an interlock so that if the cooling water supply stops or the flow

rate becomes too low, the molecular pump will stop automatically. The minimum required cooling water is

1.5 L/min and the cooling water temperature range to be 10 ~ 35 °C.
licauTioN . 1osuffic £ the MS type CMP.

2) When reactive gases or corrosive gases are pumped, purge the pump with a purge gas. Flow rate of
the purge gas is about 33.8[Pa-L/s](=20[ sccm]).

3) Confirm the combination between the molecular pump and the power supply.
4) Make a selection on the Local / Remote switch in the power supply.
The power supply can be operated via signals from the START and STOP buttons on the front panel or remote

controlled via signals from the system.

Prior to operation, set the LOCAL/REMOTE select switch inside of the power supply. .
S S2
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3 (T = ar R o S
= 1 = I
e e 1 e ||= 3R ||
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v

‘2"1 Miws o ’2° i 0] * . :
g?.%n_\___.;,g‘[ e b\‘fi\%" :F‘]'_“—L. lj..:F\__————d I 1
0= i 0~ I 0~

INVARVARER N 102001-C T03211-C
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A LOCAL mode operation
The START and STOP buttons on the front panel of the power supply are pressed for the pump start and stop.
a. The LOCAL/REMOTE select switch in the power supply is set to LOCAL.
b. MOM/ALT select switch is set io MOM.
B. REMOTE mode operation
a. When using momentary contacts on pins 1-2 and pins 3-4 for start and stop signals.
- The LOCAL/REMOTE select switch in the power supply is set to REMOTE.
- MOM/ALT select switch is set to MOM. ’
b. When using pins 23-24 for start/stop signals. (Close---start, open-——slc;p)
- The LOCAL/REMOTE select switch in the power supply is set to REMOTE.
- MOM/ALT select swnch is set to ALT
L | WARNING :

Pnor to settmg lhe swﬂches be sure 1o turn otf Ihe mpm power.

Before shipment the switches have been set to LOCAL-

6-2. Start and stop of the MS type CMP

1) Local operation v
Pump’s start and stop operations are performed through the START and STOP buttons on the front panel of the
power supply. Confirm that the Local/Remote selection switch in the power supply is set to Local. On the
power supply front panel, LEDs, an héur meter and a rotation meter are utilized.

Operational condition LEDs Hour meter

@ / @ @
T~
// Q POMER
LEVITATION
( S mmmia ] IE:I:
O ACCELERATION

\ S5 / =

pny=ig A
@ @ NEYR] G iR @
STOP push button/fgéTART push button \Rotatmn meter

- POWER ----- Lit when input power (AC200/220V) is supplied.

- LEVITATING  ----- Lit when the rotor is levitated.

- ROTATING ----- Lit when the rotor is rotating.’

- NORMAL - Lit when under normal operation (above 80% of rated rotation speed)
- ACCELERATION ---- Lit during acceleration.

-1 - Maguetic Suspeasion Failure R Protection Signal Open

-2 ----- Heat Sink Over Heat _ -8 e Motor Over Heat

-3 Hall Sensor Failure -9 Acccleration Time Over

-4 - pot used - 10 --- Toput Power Insufficient Voltage
-5 e Over Current - 11 --- Over Speed

N (- CS.B

- Hour meter---- Displays accumulated pump operation time.

It can be reset to O by the reset button of the hour meter.

- Rotation meter - Displays the rotor’s rotation speed.

16




A. fuput power ON

Operatiou Status

Front Paucel Display

FFunictions

Power ON

* Power 7 will be it

Ty ., : it 1 1. -
he fan in ihe back of power
supply will start rolating.

Under Acceleration

Rotor will be levitated and start
acceleration.

“Levitating,” “Rotating” and
“Acceleration” will be lit.

Under Normal

Operation

“Acceleration ” will be turned
off and “Normal” will be lit.
This shows that the pump is

under the rated normal operation

C.STOP: STOP butt

Under Deceleration

O POWER
@ LEVITATING
@® ROTATING
® NORMAL
® ACCELERATION
1 2 3 4 5
® 6 o 0 O
6 7 8 9 10 11
® 6 6 & o ©
B. START : START button pushed
O POWER
O LEVITATING
O ROTATING
® NORMAL
O ACCELERATION
1 2 3 4 5
o & & & O
6 7 8 9 10 11
® ¢ &6 & & o
O POWER’
O LEVITATING
O ROTATING
O NORMAL
® ACCELERATION
1 2 3 4 5
® ®© ¢ 0 O
6 7 8 9 10 11
® 6 & &6 ¢ O
on pushed
O POWER
O LEVITATING
O ROTATING
® NORMAL
©® ACCELERATION
1 2 3 4 5
e 06 & o o
6 7 8 9 10 11

“Normal™ and “Acceleration”
will be turned off and the pump
will start decelerating by the

brake.

Stop

O POWER

® LIVITATING
® ROTATING
® NORMAL

e

ACCELERATION

When the rotor’s speed s
reduced 1o a few rps,
“levitating” and “Rotating” will

be turned off.




POWIZR
LEVITATING
ROTATING
NORMAIL

ACCELERATION
1 2 3

Power OFF AlLLED will be wurned olf.

Under local operation, output signals from the “REMOTE" conncctor at the rear of the power supply are
still the sanie as those in remote operation.,

! WARNING : Do NOT remove the input power until the rotor of 1hc pump slops completely. (Only

' “Power” will be lit.)

3} Remote operation

Start of the molecular pump is initiated by momentarily closing the start signal fed between pins1-2of
the “REMOTE” councctor at the rear of the power supply.  Another way is to close the start/stop sigual
fed between pins 23- 24.

Conflirm that the Local / Remote selection switch in the power supply is set 1o Remote.

In remote operation, 100, the {ront panel LEDs will function in the same way as in the local operation.

The output signals from the “REMOTE?” conneclor are as follows.

A. Input power ON

Functions

Operation Status

Output Signals from “REMOTE” connector

Power ON ,—o o——_zo% The cooling fan will stant
8, ACCmmmeees Open rolating.
: All output sigual t
o—0—> output signals exce
15 Normal------ Open ) pHtsig P
10 “Failure” are currently
11 Failure------ Open | OpeD.
— 12
o> -
ro 13 Levitating---Open
— 14
o——0—> .
20 Rotating-----Open
B.Start: Start signal - Momentary Close (pins between 1-2) or Start/Stop signal Close (pins
between 23-24)
Under —‘6‘———70% Rotor will be levitated
; ’_. 8 Ace Close -
Acteleration = and start rotating.

Normal------ Open
Failure------ Opcu

Levitating---Close

Rotating-----Closce

“Acceleration.”
“Rotating™ and
“Levitating” signals will

become close.




Under Normal

i

“Acceleration™ signal

Operation 8 ACCommmmeees Open will open and “"Normal”
[ v :O > Normal Close signal will become close.
5. Normal------ lose
- 10, >
[_O | lu Fallure------ Open
12
13 Levitating---Close
14
20 Rotating-----Close
C. STOP: Stopsignal Momentary Close (pins between 3-4)  or  Start/Stop signal Open (pins
Between 23-24)
Under —o———-—70—> “Normal” and
Deceleration l——o —Sﬂ ACCoraramer Open “Acceleration” signals
[O O_Bo_> Normal------ Open will opcu. and
B 10" deceleration will start
r*’ O——Ti’—> Failure——-Open | With the brake.
12
13 Levitating---Close
14 .
20{} Rotating-----Close
Stop o 70 > Wheu rotor rotation
[—O SV AgCnoemmos Open speed is reduced to a few
l———o 0—195’0—% Normaloe—— Open ps, “Levitating” and
— To° “Rotating” signals will
[‘O O__HH Failure---m- Open open and all signals
_ 12° except “Failure” become
r—o ] Sn E Levitating---Open | open.
_— 14
[—o 0—202-—9 Rotating-----Open
! CAUTION :  When operating in remote operation, use either the Start, Stop signals fed to pins 1-2
and 3-4 of the “Remote” connector, or Start/Stop signals connected to pins 23-24,
Do NOT operate using both.
PCAUTION : Do NOT remove the input power natil the pump stops completely.

(Only “Power™ will be lit.)

6-3. Start and stop of the MS type CMP during acceleration/deccleration

The pump can be stopped during aceeleration or can be re-aceelerated during the stop.

at least 3 seconds between cacl start and stop operation.

However. leave




6-4. The variable rotation speed leature of the MS type CMP

The MS type CMP can vary its rotation speed during the operation by the signals fed through the
“REMOTE" conuector of the rear side of the power supply.

When using this feature, follow the procedures in below.

1) Turn the input power OFF.

2) Set the switch DS2 - 1in the power supply to ON.  This will enable the variable rotation speed

feature.

! WARNING : DO NOT attempt to follow this procedure when the power is ON. .

3) There are the following two methods to alter the rotation speed of the MS type CMP during its

operation.
A. Supply DC10V to pins between 18-19 of the “REMOTE” connector.
B. Conuect a 2k Q variable resister between pins 18-19-21 of the “REMOTE” connector.

- 18
18
19
DCO~10V about 2k Q)
19 <
21

[LCAUT[ON : Do NOT attempt both A and B methods at the same time.

4) The relationship between the rotation speed and the input signals are shown in Figure 4.
For TG730M/TG733M/TG1130M/TG1133M/ For TG2000M/TG2003M
TG730EM/TGT733EM/TGII30EM/TGI 1331EM

360rps 400rps
rotation > rotation
speed speed
SOrps 7 Slrps
0 IV Signal Voltage [0Y 0 1V Signal Voltage 10\Y
NMIN VR MAX MIN VR MAX

20




For TG28IOEM/TG28I3EM/TGA2ZI0EM/TGI2 I3 EM TG4 TOEM/TGR4 13 EM

360rps
rotation
speed
50rps
0 IV Sigual Voltage 10V

MIN VR MAX

Figurc 4. The rotation speed vs. the input siguals

! CAUTION : * DO NOT repeat altering the rotation speed in a short period of time during the

operation. - Leave at least 30 minules between the alterations. - Or, the pump may

indicate an error and may stop.

6-5. Scrial interface
You can perform pump’s start and stop operation and confirm the pump’s status in detail with serial
interface. Set the LOCAL/REMOTE select switch in the power supply 1o Remote.

Serial interface specifications

CONTENTS SPECIFICATIONS
1 {System RS232C *
2 |Format Commaund format - » (1) Command transfer character with ASCII Code
(2) Trausfer output with ASCII Code
(3) No distinction between capital letter and smail letter.
(4) Delimitter:CR(ODh)
command [=parameter][CR
Output
Success: OK
Unknown command:
JUNKNOWN COMMAND XXXXXXX
Hlegal parameter: JLLEGAL PARAMETER XXXXXX
Communication format (1) 8 bit data, Non-parity, 1 stop bit
(2) No protocol method
(3) No handshake
3 |Switch Transfer rate 1200 / 2400 7 4800 / 9600 -(bps)
on the PCBB [Echo back Yes / No
4 [Commaud Command Content Qutput
START Start
STOpP i Stop
RESIEET Reset fatlure
17 Model ox. [D=BLD400S
VIIRSION? Version ex. VER=1.00
STATUS? Current condition STATUS=
STANDBY(MS:LEVITATING)
STATUS=
ACCMS:VENVTTATING)

*RS232C interluce but without “sale to touch™ status, is not SELV




CONTENTS

SPECIFICATIONS

4 |Command

Command

Coutent

Output

STATUS=

NORMAL(MS:LEVITATING)
STATUS=

BRAKE(MS:LEVITATING)
STATUS=

FAILURE:OVER CURRENT
STATUS=

FAILURE:OVER LOAD
STATUS=

FAILURE:OVER MO
STATUS=

FAILURE:OVER DOII

STATUS=

FAILURE:FAN
STATUS=

FAILURELOW VOLTAGE
STATUS=

FAILURE:HALL SENSOR
STATUS=

FAILURE:OVER SPEED
STATUS=

FAILURE:EEX
STATUS=

FAILURE:MS

SPEED?

Current rotation speed

ex. S=5000

HOUR?

Current operation hours

ex. H=12345

CURRENT?

Current output of
Current

ex. [=10.5

SET SPEED=XXXXX

Set rotation speed

Unit is rpm

SETTING?

Current setting

SETTING

ACC CURRENT=XX.X
ACCTIME=X
ACCTONORMAL=XX.X
BRAKE CURRENT=XX.X
SPEED=XXXXX

END

STORE

Store current parameter to EEPPROM.

No.

Setting

FUNCTION

DS2

Dip

ES

switch

ON

OFF

HH H H HBH H ’ Set switch before turning on power.

Function

SW

Scetting

No.

OFr

ON

Variable rotation

for serial interface

lor remote connector

DO NOT touch

Alwavs stav OFF.

lzcho back

No

Yes

de | o | —

Start/Stop Sienal

Cancel

flect

DO NOT tonch

I

Alwavys stav OFF




FUNCTION
6  |DO NOT touch Always stay OFF |
7, 8 |Baud rate

No.| Setting

Switch No. Bps
7 8
OFF OFF 1200
ON OFF 2400
OFF ON 4800
ON ON 9600

* The switches are set to off before shipping at factory.

The location of DS2 is shown at 6-4 (p20).
This interface doesn’t have handshake at all and also doesn’t output signal of handshake.

Please short pin 4 - pin 5 and pin 6 - pin 8 - pin 20 if your system has handshake.

b £

7. Baking ,
Upon performing a baking of the MS type CMP, mount a baking heater on top of the pump casing as shown 1n

Figure 5. Keep the baking tempcrature below 120°C

Baking heater
I e
]

Figurc 5. Mounting position of the baking beater.

[ WARNING A wrong mounlmg posmou or an cxccsswc bakm g 1cmpcraluru may rcsull m a pump ;

E failuré.'

8. Protection Feature

8-1. Power failure

If a power failure occurs during operation of the MS type CMP,
to ~30% of its normal rated speed, the rotor will

the speed of the pump will be reduced with the

rotor still levitating.  When the rotation speed 1s reduced

touchdown to the protection bearings. 1 the power is recovered on the way, the rotor will still continue

reducing its speed.
When a power {ailure occurs during the operation, the frout pancl display and the output signals [tom the

“REMOTL" counector at the rear should look like the following

23




Operation Status

Front Panel Display

Functions

Immediately after a power ® POWER The rotor will decrease its speed
failure O LEYH:{\'I-ING with the rotor still levitating.
2 SS&XSG LED 10 will be lit indicating a
® ACCELERATION power fatlure.
12 3 4 53
e @ & 0 o
6 7 8 9 10 11
® ®© 6 ¢ O 0
About 3 ~10 minutes after | @ POWER The rotor will touchdown to the
the power failure o LEYITATING protection bearings and will
: ggmﬁG continue reducing its speed.
® ACCELERATION All LEDs will be turned off.
1 2 3 4 5
® © ¢ o O
6 7 8 9 10 11
e ®© 6 & ¢ o

Operation Status

Output signals from the “REMOTE” connector

Functions

Immediately after a l:o

power failure

Normal------ Open
Failure------ Close
Levitating---Close

Rotating-----Close

The rotor will decrease its
speed with the rotor still
levitated. )
“Failure” signal will

close.

About 3-10 [o—

minules after  the

power [atlure [—0

Failure------ Open
Levitating---Open

Rotating-----Open

The rotor will touchdown
to the protection bearings
and will continue
reducing its speed.

All signals will open

8-2. Protection circuitry

Ian error occurs on the MS type CMP or the power supply. the error indications will be displayed on the

front pancl and the pump will stop.




The error indications (LED1~11) on the front panel and the output signals from the “REMOTE” connector at

the rear panel are shown below.

Front Pane] Display Error Description
12345 Magnetic suspension Lit when an error occurs on the magnetic
O N N N . .

failure suspension.

6 7 8 9 10 11
o000 OO

Rotor will touchdown to the protection

bearings.

345 Heat sink over heat Lit when the heat sink in the power supply is
C I
6 78 9101

or—l
Ol\)

over heated and the thermal protector is

triggered.
XXX X K had
12345 Hall sensor failure Lit when the rotation sensor in the pump is in
L N NON N error
6 7 8 9 10 11 )
900000
1. 2. 345 Over current Lit when an excessive current flows in the
®e0 power supply.
6 7 8 9 10 11
o000 00O
1. 2. 3. 4. 5. CcSB. Lit when the pump has 5 times of touchdown.
6 7 8 9 10 11 The protection bearings need 1o be replaced.
00000
1. 2. 3. 4. 5. Protection signal open Lit when the signal connected to the pins
between 5-6 of the "TREMOTE” connector
6 7 8 910 11
(XA XXX opens
1. 2. 3. 4. 5. Motor over heat Lit when the motor in the pump is over heated
and the thermal protector is triggered.
6 7 8 9 10 11
e O000O
12 3 4 5 Acceleration time over Lit when “Normal” does not come ON after 2
o000 0 set time at the time of startup, or  when once

6 7 8 9 10 11 “Normal” was ON but the pump went back to
'YX XoX X “Acce]erallon ’ anq could nql return {o
Normal” again afier a set ime.

Insufficient input voltage Lit when the input voltage to the power supply
is dropped to a value below the specified
voltage. (about 175 V)

Over speed - Lit when the rotor speed exceeds 105% of its

.Js
.m

6 7 8 9 10 11 rated normal speed.

0000 O

Of the above speciticd errors, for the hall sensor failure, the heat sink over heat, the motor over heat and the over

current, the speed reduction takes place without the brake function.  The error display has a self-hold feature.




The output signals from the “REMOTE” connector are as follows.

1) Magnetic suspension failure

Operation Status

Output signals from the “REMOTE” connector

Functions

b T

The rotor will

o—o—>
place bo—-} ACC--oouee Open |\ suchdown to the
E—Oﬁ% Normaloo.. Open protection bearings
10 and “Levitating”
11, > Failure-—— - Close | signal will open.
S 12 “Failure” signal will
E-o 13, Levitating---Open | close.
14
l 2% Rotating-----Close
Pump stop —'0-—-—70_.> “Failure” signal is
‘;So% ACC--me e Open held at close with the
[—-0 0—_150—% Normalooo. Open self-hold.
10 When the rotor speed
[—'_‘_-ﬁoj Failure—-——- Close | 1 decreased to a few
_ 12 1ps, “Rotating” signal
I 13 S Levitating---Open | will be out.

Rotating-----Open

2) Other errors

Operation Status

Functions

An error takes 60—l “Failure™ signal will
place ro & ACC--omees Open open and the rotor will
E—O“Hé Normal.o.... Open start to decelerate.
10
| 11 Failure------ Close
12
I 13 Levitating---Close
14
20 > Rotating-----Close
Pump stop 0__Zo_> “Failure” signal is
Eo jUL Acc---nemmm- Opcen held at open with the
— 9 N scif-hold. The rotor
E 15 Normal------ Open | will stop at its
10 levitated position, and
[:_112: Failure------ Close | so* Levitating” signal
12 remains closed.
13 Levitating---Close
14

26




B

L3 Levitating---Close

—0

o>
20 Z

O

14

Rotating-----Open

8-3. Rescetting the cerror display |

For the local operation, resct is performed by pressing the STOP button on the trout panel of the power

supply.

For the remote operation, reset is performed by momentarily closing the Stop signal between

pins 3-4 of the “REMOTE” connector at the rear of the power supply, or by opening the Start/Stop sigoal
connected to the pins 23-24 of the “REMOTE” covnector.

[f the error still caunot be reset afier these operations, it indicates that the error condition still remains.

9. Troubleshooting

If the pump stops due to an error, follow the procedures below.

! WARNING :  When performing a power supply check, wait at least 5 minutes after removing the

input power before the work.

Error LED Error description Possible cause Action
LEDI Magnetic suspension | - Magnetic suspension circuit 1 - Contact OSAKA
failure error VACUUM, LTD.
- Position sensor error
LED2 Heat sink over heat | - Repeated pump starl/stop - Leave a longer interval
- Surrounding temperature of the | - Cool off the surrounding
power supply is high. t@nperature to below 40
- The fan at the rear of the power | - Replace the fan.
supply is in faijure.
LED3 Hall sensor failure - Rotation sensor failure - Contact OSAKA
VACUUM, LTD.
LED4 Not used
LEDS Over current - Motor driving circuit failure - Contact OSAKA
VACUUM, LTD.
LED6 CSB. - Pump has 5 times ol touchdown. | - Protection bearings need to
be replaced. Contact
OSAKA VACUUM. LTD.
LED7 Protection signal - The signal connected o pins 3-6 | - Check the signal 1/O

open -

of the "REMOTIE” connector at
the rear of the power supply
opened.

- Fan connector or Fan cable 1s
disconnected to the "FANT at the

rear ol the power supply.

- Connecet the Fan connector
{lor water cooling pump)or
the Fan cable (for arr cooling
pump) at the rear of the

power supply.




- Cheek the signad [0

117 Frofection signal - The signal conneceted 1o pins 5-6
open ol the “REMOTTE" connector at
the rear of the power supply
opened.
- Fan connector or Fan cable is - Conncect the Fan connector
disconnected to the “FAN” at the | (lor water cooling pump)or
rear of the power supply. the Fan cable (for air cooling’
pump) at the rear of the
power supply.
LEDS Motor over heat - Repeated pump start/stop. - Leave some intervals
between Start/Stop.
- Repeated pump speed - Leave some totervals
allerations. between the speed alterations.
LIXD9 Acceleration time - The system has a leak. - Check for the leak.
over - Excessive gas {low - Lower the gas flow rate.
- Foreline pressure of the - Check the pumping
molecular pump is high. performance of the backing
pump.
LLEDIO Insuflicient input - Input voltage is below 175V. - Set the input voltage 10 a
voltage specified value.
, (AC200/220V +10%)
LED11 Over speed - A power supply failure - Contact OSAKA
VACUUM, LTD.

“Power” does not

come ON

- Input power is OFF.

- Setting of the circuit breaker.

- Input power cable has a wrong

wiring,

- Check the input power.

- Check the circuit breaker at
the rear of the power supply.
- Check the input power cable

wiring.

The rotor does not

rotate nor levitate.

- A wrong sctting on the
Local/Remote selection switch in

the power supply.

- Check the setting.
Refer to the ftem 6-2.

The rotation speed
does not change
after a variable
rolation speed signal

iput.

- A wrong setting of the variable

rotation speed switch in the power

supply.

- Check the setting.
Reler to the item 6-4.

10. Maintenance

10-1. Protection bearings

IFa magnetic suspension failure occurs. the rotor will be supported by the protection bearings, decrease its speed

and finalhy stop. When T1ED6 (C.S.13.) is 1it on the power supply front pancl. the protection bearings need to be

replaced. Incase of using reactive gases or corrosive gases. belore C.S.B. comes ON. overhaul the primyp

periodically.




' WARNING : If the protection bearings are damaged, it may lead to a serious accident such as rotor

blades damage.

serious failure.  Overhaul the pump periodically.

' CAUTION :  If the reactive products build-up are left in the pump, the corrosion on the pump will

grow and the pump may not be able fo be repaired any longer.

10-3. Parts deterioration

The cooling fan of the pump and the power supply deteriorate over the years. A periodical overhaul is
recommended.

On the front panel of the power supply, an hour meter is utilized for the purpose of monitoring the pump’s

operation time as a reference to the overhaul time.
11. Storing the Pump and the Power Supply

When pump is stored for a long period of time, close the inlet, the foreline and the purge gas inlet.

To exchange all reactive or corrosive gases, purge the pump with a gas such as N2.

Do NOT store the pump and the power supply at the following places.

- A place with a high temperature and high
bumidity

- A place with a reactive or corrosive gases ‘

- A place with a water drops.

- A dusty place

- A place in a strong electric field or magnetic
fields

- A radio active place

- A place with vibrations

A




STANDARD WARRANTY CONDITIONS

OSAKA VACUUM, LTD.
Article 1 Warranty

In delivery of the product indicated in the Delivery Specifications and/or the Instruction
Manual (“Product” ), we warrant that the Product is designed and manufactured in
accordance with our regulation, standard or rule etc. with respect to design, purchase,
manufacture and quality control under ISOS001 Standard or ISO9002 Standard as well as
the specifications in the sales contract, and that there is no defect in design, materials or
manufacture of the Product.

Article 2 Indemnification

In relation to the Product, in case any defect in design, materials or manufacture obviously
attributable to us is found within the warranty period, one year from the delivery date of the
Product (unless otherwise stipulated in written documents, and a notice of such defect is
immediately given to us, we will, at our election, correct, repair or replace such defective
part, or replace the whole Product without charge. The replacement is available only for
standard Products, and no replacement may be allowed for any Custom-made Product.

Article 3 Exception

The warranty and relevant indemnification shall be applied only when the Product is
properly installed or fixed, handled, used, stored and appropriately maintained by a user in
accordance with the instructions stipulated in the Delivery Specifications, the Instruction
Manual of the Product, other handling instructions of ours and/or the Related Technical
Documents which we provide ( “Related Technical Documents” ).

Unless otherwise stipulated in other written document, the warranty and relevant
indemnification shall not be applied to the cases described below;

(1) Any failure due to any usage of the Product not described in the Related Technical
Documents of the Product, or any other irregular usage of the Product;

(2) Deterioration of the Product due to corrosive gases, organic solvent, radioactive rays,
electromagnetic field etc.;

(3) Expendable parts and wearable parts such as lubricant etc,;
(4) Any failure due to repair or reconstruction by any party other than us;

(5) Repaired Products (the Standard Warranty Conditions for Repaired Products will apply
to the repaired Products); ’

(6) An insignificant deviation from the specifications in the sales contract which has no
effect on performance or function of the Product;




(7) Any failure due to fire, flood, earthquake, lightning strike or any other event caused by
force majeure.

Article 4 Scope of Indemnification

The scope of our indemnification shall be limited to the correction, repair or exchange of
defective parts of the Product delivered, or replacement of the whole Product (in case of
the standard Product only), and shall not include any compensation for the consequential
damages and business losses including the following;

(1) Costs and expenses accrued in connection with the removal of the failed Product
from the equipment in which the Product has been installed; or

(2) Costs and expenses accrued in connection with instaliment of the repaired Product or
replacement to the equipment.

in addition, the total amount of the indemnification shall be limited to the contract price of
the Product.

As for “Usage of the Product not described in the Related Technical Documents of the
Product” stipulated in Article 3 of this Standard Warranty Conditions, such usage shall be
included in the scope of indemnification under this Standard Warranty Conditions only
when we agree in writing prior to the use of the Product.
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DSAKA VACUUM, LTD.

V4

OSAKA VACUUM

California Office  :SanJose

TEL 408-441-7658  FAX 408-441-7660

Hcead Office *Kcihan-Yodoyabashi Bldg. #3-2-23 Kitshama Chuo-ku, Osaka
TEL 06-6203-3951  FAX 06-6222-3645
Nabari Factory #1300-81 Yahata Nabari-shi.Mic

TEL 0593-64-1161  FAX 0595-64-1166

Hachioji Factory #1221 kunugida-cho Hachioji-shi Tokyo

TEL 0426-64-5301 FAX 0426-63-2106




