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1 User guidelines

1.1  Application of this manual

* Please read this manual before using the Modul1000.
» Save the manual so that you have it at hand at all times.
» If the device is passed on to a third party, this manual must be attached.

1.2 Warning and danger symbols

4\ DANGER

Imminent threat resulting in death or serious injuries

‘

Hazardous situation resulting in potential death or serious injuries

/I\ CAUTION

Hazardous situation resulting in minor injuries

NOTE

Hazardous situation resulting in damage to property or the environment

User guidelines 1-1
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1.3 Representation conventions
Notice  Refers to very important information.
1 Refers to an operation that has to be performed.
= Refers to a result of a completed operation.
— Refers to a button to be pressed.
» Alistis displayed.
1.4 Explanation of terms
Automatic tuning / Mass setting
This function adjusts the mass spectrometer so that a maximum sensitivity is
achieved. The control computer changes the voltage that accelerates the ions within
the selected mass range so that a maximum ion current is detected by the ion detec-
tor. During each calibration, the mass is adjusted automatically.
Automatic Measurement range
selection
The amplification range of the preamplifier is automatically selected. The automatic
measuring range selection of the Modul1000 overlaps the entire leak rate range as
a function of the selected operating mode: Vacuum node or sniffing mode. Not only
the leak rate signal but also the pressure in the DUT (inlet pressure PE) and the fore-
line pressure (PV) are used for control purposes.
Automatic zeroing
Measurement and automatic adaptation to the helium background in vacuum oper-
ating mode. This function determines the internal device zero, which is then
deducted from the currently measured leak rate signal. This function is activated
during the calibration process or when the start button is pressed, if the Modul1000
has previously run for at least 20 seconds in "Standby" or "Ventilation" operating
mode. If the previously suppressed helium background continues to fall, the zero
point is automatically adjusted.
Internal helium background
The existing helium partial pressure in the measurement system. The size of the
internal helium background is measured in Standby operating mode and subtracted
from the measured signal. (See above: Automatic zeroing)
1-2 User guidelines
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Minimum detectable leak rate

The minimum detectable leak rate that the Modul1000 can safely detect
(51072 mbar I/s).

MEASURE
MEASURE is the measurement range with an inlet pressure of less than 0.4 mbar.
The minimum detectable leak rate is < 5 x 10™'2 mbar Is.

Menu
The menu allows the operator of the Modul1000 to program it according to his
wishes. The menu has a structure that branches out in a tree-like manner.

Standby

The Modul1000 is ready for operation.

Turbo molecular pump

The turbo molecular pump (hereinafter abbreviated as TMP) is a vacuum pump
which generates the necessary high vacuum for the mass spectrometer.
The turbo molecular pump has drive electronics, also known as TMP converter.

Foreline pressure

Pressure of the backing pressure between the turbo molecular pump and the backing
pump.

Factory delivery condition

State of the settings of the Modul1000 as supplied by the factory.

User guidelines 1-3
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2 Important safety instructions

2.1 Intended use

The Modul1000 is designed for vacuum leak testing. With the sniffer version of the
Modul1000 (Catalog no. 550-310), leaks can also be found on the DUT.

The Modul1000 may only be used for leak testing with the gases helium and hydro-
gen. It may only be used in dry rooms and on a dry surface.

Only use accessories from INFICON.

The intended use also includes:

» compliance with the technical data and environmental conditions,
» the use of standard and original accessories,

* observance of this document and compliance with the instructions and
regulations contained therein.

2.2 Operator requirements

The Modul1000 may only be installed and operated by trained personnel.

» Familiarize yourself with the function of the device. You may only install and
operate the device after reading and understanding the manual.

» Check with the local, state or national authorities for special requirements and
regulations.

» If you have any further questions regarding safety, operation and / or
maintenance, please contact our nearest representative.

Important safety instructions 2-1
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2.3

24

Restrictions of use

45 DANGER

Lethal hazard due to explosion

* Use the Modul1000 only outside explosively hazardous areas.

45 DANGER

Danger from hazardous gases

The device is not suitable for corrosive, toxic, corrosive and explosive substances.

* Use the device only to detect harmless materials.

Hazards under normal use

Hazard

Before you install the Modul1000, read all safety instructions carefully and make sure
you understand them correctly.

45 DANGER

Lethal hazard due to explosion
If explosive gases are used as tracer gases, the gas container could explode.
» Avoid flames and sparks, keep ignition sources away, and smoke only far from

the device.

4\ DANGER

Life threatening hazard from electric shock
* Only operate the Modul1000 indoors and on dry ground.

+ Connect the Modul1000 to a 3-pin power cable and ground it using a PE
connector.

Keep the sniffer tip away from live parts.

Unplug the power cord before opening the Modul1000.

2-2
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45 DANGER

Danger to life from electric shock

The insulating properties of plastics used, for example in power supply units, can
deteriorate at very low humidity. If parts become live in the event of a fault, an elec-
tric shock may occur.

» Avoid storage and operation of the device in excessively low humidity. Minimum
humidity during transport and storage: 10%, minimum humidity during
operation: 30%.

45 DANGER

Hazard of injury and contamination by toxic gases
Use the Modul1000 to detect only harmless substances.

The device is unsuitable for toxic, corrosive, microbiological, explosive, radioactive
or other harmful substances.

* Please contact the manufacturer if such an application is planned.

4\ DANGER

Lethal hazard due to implosion

Connected test objects and connections must be able to withstand the negative
pressure during vacuum operation. Otherwise, further protective measures must be
taken (e.g. splinter protection).

» Only connect containers and components suitable for vacuum to the inlet flange
of the Modul1000.

45 DANGER

Danger of hydrogen explosion
Hydrogen is a flammable and explosive gas.

» Only use test gases with a hydrogen concentration that cannot explode in
combination with oxygen. For the permissible composition of gas mixtures
available for purchase, please refer to the safety data sheets of the respective
manufacturers.

Important safety instructions 2-3
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Warning

‘

Operating Instructions

Danger for wearers of implants such as pacemakers

There is a strong permanent magnet in the device. The magnetic fields can interfere
with the function of the implant when the device cover is removed.

» As a wearer of such devices, maintain a distance of at least 10 cm between the
leak detector and the implant.

« Furthermore, observe the safety instructions of the implant manufacturer.

‘

Risk of injury from rotating parts

Allow the Modul1000 to rest for at least 20 minutes before transporting.

‘

Fire hazard due to overload, short circuit and overheating
* Observe the permissible ambient conditions.

« Ensure sufficient ventilation, especially at the ventilation openings: Free space
at the front, rear and sides at least 10 cm.

Keep heat sources away from the device.

Use the specified fuses.

Ensure regular maintenance of the fan filter.

Make sure that the power switch or power plug is always easily accessible.

Disconnect the device from the mains immediately if smoke is emitted from the
device.

‘

Risk of injury due to the device falling
» Carry the Modul1000 with two persons.

‘

Injury to back due to heavy weight
+ Carry the Modul1000 with two persons.

2-4
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‘

Health damage caused by exhaust gases and vapors
» Connect an exhaust hose before operating in closed rooms.
» Do not pump out hazardous gases.

‘

Danger due to suction effect at the inlet flange

When operating the device in the "Vacuum" operating mode, a vacuum is created
at the inlet flange. The suction effect on hands or limbs can cause injuries or trigger
uncontrolled movements due to startling.

Pay attention to this danger especially when using a remote control!

Make sure that no objects get into the inlet.

Protect long hair when the inlet flange is open.

Connect the inlet flange to a test assembly or close it with a blank flange.

‘

Supposed risk

+ Ifitis to be assumed that safe operation is no longer possible, put the device out
of operation and secure it against unintentional start-up.

» Please contact the INFICON service.

Notice  This can be the case:

+ if the device shows visible signs of damage,

» if a fluid has penetrated the device,

+ if the device is no longer functions,

« after extended storage under unfavorable conditions,

« after being subjected to significant strain from transport.

Important safety instructions 2-5
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Caution

/I\ CAUTION

Injuries and property damage due to high voltages
The electronics of the Modul1000 can be damaged by high voltage.
» Assign digital inputs with a maximum voltage of 30V.

/I\ CAUTION

Injuries and property damage due to high electrical load

The electronics of the Modul1000 can be damaged by an excessive electrical load.

» Load relay outputs with max. 60V DC or 25V AC / 1A with ohmic load.
» Load semiconductor outputs with max. 30V / 1A.

/I\ CAUTION

Injuries and property damage without safe mains disconnection
The electronics of the Modul1000 can be destroyed if devices are connected to the

Modul1000, the electronics of which do not have a safe separation from the mains.

« Only connect devices to the Modul1000 whose connections are also safely
disconnected from the mains.

/I\ CAUTION

Injuries and material damage due to liquid penetration
The Modul1000 can be destroyed if liquid is penetrated.

« If liquid has penetrated the Modul1000, do not turn on the Modul1000 and
contact the INFICON service.

2-6
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NOTE

Turbomolecular pump can be damaged
+ Make sure that no foreign objects enter the inlet of the leak detector.
* Do not move the leak detector jerkily during operation.

« Do not move it until 2 minutes after it has been turned off and the inlet has been
vented. Otherwise, do not move it for 6 minutes.

NOTE

Material damage due to aggressive substances

The Modul1000 will be destroyed by aggressive substances.
* Avoid contact with bases, acids, solvents and extreme temperatures.

NOTE

Material damage by testing inappropriate materials

The Modul1000 can become unusable by inappropriate materials.
The filter at the inlet of the Modul1000 should prevent the penetration of dirt into the
vacuum system.

* Only use helium or hydrogen with the device.

NOTE

Material damage due to incorrect mains voltage

The electronics of the Modul1000 can be damaged by incorrect mains voltage.

» Before switching on, check that the operating voltage of the device matches the
local mains voltage.

NOTE

Material damage due to overheating

The Modul1000 can be damaged by overheating, for example, by closing the
openings.

+ Keep the openings for air inlet and air outlet free.
» Observe service messages and replace contaminated air filters.

N

Important safety instructions 2-
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NOTE

Material damage due to incorrect storage

The Modul1000 can be destroyed if stored for months or years under unfavorable
conditions (wet, too cold, too high above sea level). (See technical data!)

« |f the Modul1000 has been stored in these circumstances, leave it switched off.
« Contact the INFICON service.

NOTE

Material damage due to improper transport

The Modul1000 can be damaged by improper transport.
* Only transport the Modul1000 in its original packaging.

NOTE

Calibration leak can be destroyed by excessive pressure

» To avoid too high pressure and a risk of explosion for the calibration leak used,
observe the permissible ambient conditions for the storage and use of
calibration leaks. See also Module1000, chapter 9.1.4 Ambient conditions.

2-8 Important safety instructions
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Description of equipment

The Modul1000 is a helium leak detector which has been designed to be installed in
leak test work stations or integrated machines.

The analysis system with turbo molecular pump and a complete control unit are inte-
grated in a compact housing. Depending on the set operating mode, the Modul1000
can execute overriding control functions in a leak test system.

Multiple signal and status outputs allow the universal integration in existing or new
system versions.

The operating parameters set by the user are stored in a separate memory module
(I1sSTICK) which can be withdrawn easily.

All device configurations and the necessary maintenance works can be performed
without opening the device.

To generate the fore-vacuum required for the operation of the turbo-molecular pump,
as well as for evacuation of the connected DUT, a backing pump with a pumping
speed of >2 m3¥h has to be connected. It must be able to generate a final pressure
of <1x10°2 mbar.

The housing

§'INFICON

Modunooo

Fig. 3-1 Left side view and front view
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1

10

Fig. 3-2 Right side view and back view

Item Description

1
2
3

N o oA

Inlet flange DN25 KF
Loudspeaker / Air inlet

Openings for unlocking the
cover

the cover

Recess handles

Status LED

Air filter

Connection DN25 KF for
Backing pump

Item Description

8

10

11

Vent connection FESTO coupling
Hose 8 mm
Mains socket with main switch and

Mains fuses

Connection DN25 KF for
Backing pump or sniffer line
Electrical interfaces

Fig. 3-3 Cut-out in the bottom side of Modul1000

Item Description
Connection for the backing pump (screwed flange)

1

3-2
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3.3.1

Interfaces
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_ CONTROL UNIT Connectors:
REMOTE
poiliasas = CONTROL | LED yellow, LED green
. CONTROL UNIT
PLCIN / AUDIO (PC) RS232
S AT PLC IN/AUDIO
» REAAARARAAAAAANA -
~diee- I
g oo RECORDER
ACCESSORIES PRESSURE GAUGE
« RERRRARAE o ACCESSORIES
o NPINER VALVES,
Fig. 3-4

The two 16-pin plug connectors PLC OUT and VALVES are keyed so they cannot be
interchanged. For the PLC OUT, coding tongues are inserted on the pins 1 and 16,
for the VALVES connector, the tongues are on the pins 3 and 14.

For maximum cable lengths see chaptersiehe 4.2.2 Electrical interfaces.

Operating options

The Modul1000 can be operated via the control unit for desktop operation or the
operating unit for the installation in a switch cabinet.

The Modul1000 provides an extensive software menu which serves for operation and
configuration (refer to chapter 9.2 Control via the PLC inputs and outputs). This
control unit offers access to the menu structure.

The control unit can optionally be connected to the Modul1000 via 0.7 m or 5 m long
connecting cables.

The control unit is for configuring and controlling the Modul1000 individually and
parameters as well as measured values can be read out.

Desktop operation

The control unit can be placed on even desktops and does not slip.

Description of equipment 3-3
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Fig. 3-5 Control Unit for Desktop Operation

Item Description Item
1 LCD display 8

2 Button no. 1 9

3 Button no. 2 10
4 Button no. 3 11

5 Button no. 4 12
6 START button with LED 12

7 Control unit 14

3.3.2 Installation in switch cabinet

The operating unit (control unit as mounted version) is intended to be integrated in

the front of a 19" rack system.

Description
Button no. 5
Button no. 6
Button no. 7
Button no. 8
Menu button

STOP / Vent button with LED
ZERO button with LED

3

@' NFICON

P L
n-9s
e+

e 1123 = ULTRA

fmveEnu)

[E)

Fig. 3-6 Operating unit for the installation in a switch cabinet
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3.3.3 Remote control RC1000

The wireless remote control RC1000 allows the operation of the device from a
distance of up to 100 m. The remote control allows the functions START, STOP /
VENT (STOP / ventilate), and ZERO (background) to be used, it shows the
measured leak rate as a bar graph on the display as a figure or as a diagram (see
the technical manual of the RC1000).

The measurement values can be stored in the internal memory of the RC1000 for a
period of up to 24 hours. Then the data can easily be transferred to a USB stick.

An internal trigger can be set to provide a warning if the limit leak rates are exceeded.
The warning occurs visually on the display and audibly via the built-in loudspeaker
or the connected headset.

The remote control RC1000 is in a robust housing, which allows working ergonomi-
cally. Magnets on the lower side allows installation in horizontal of vertical metal sur-
faces. The remote control RC1000 can control the leak detector via a cable with a
length of up to 28 meters.

& INFICON

Fig. 3-7 RC1000 wireless remote control

Description of equipment 3-5
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3.4 Scope of delivery

» Leak detector for helium and hydrogen, Modul1000
» Mains connection cable (country-specific)

+ Set of spare fuses
* Folder with documents

» Tools for opening the cover: 8 mm Allen-key

* Metering orifice DN25, 2 mm

3.5 Accessories

Accessories

Shniffer line SL200

Test chamber TC1000

Set of male connectors for Interfaces
Control unit (desktop version)

Control unit (mounting version 19 inches)
Connecting cable for control unit, 1 m
Connecting cable for control unit, 5 m

Remote control RC1000

- RC1000WL wireless

- RC1000C cable version

- Extension cable, 8 m, for RC1000C

3.5.1 Sniffer line SL200

Cat. No. / Ref. No.
140 05

551-005

551-110

551-100

551-101

551-103

551-102

551-015
551-010
140 22

The Modul1000, in the version as vacuum or sniffer leak detector needs the sniffer

line SL200 to be able to work in sniffer mode.

3.5.2 Test chamber TC1000

The vacuum chamber TC1000 serves for integrated testing of helium-filled parts. The
test procedure can be configured individually in the software menu of Modul1000 and

runs automatically after the chamber has been closed.

3-6 Description of equipment
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3.5.3 Set of male connectors for Interfaces

The connector kit includes the following plugs:

PLC IN / AUDIO,
PLC OUT,
RECORDER,
PRESSURE GAUGE,
VALVES,
ACCESSORIES

¢ TNFICON
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Installation

Injury to back due to heavy weight

+ Carry the Modul1000 with two persons.

Mechanical installation

*  The Modul1000 is suitable for mounting underneath and above table
workstations.

The leak detector may only be operated on a horizontal surface.

‘

Risk of injury due to the device falling down

» Place the device on a level and non-slippery surface.

/I\ CAUTION

Risk of stumbling over lines

» When laying lines or connecting a sniffer line, make sure that trip hazards are
avoided.

NOTE

Material damage from overheated device

The device heats up during operation and can overheat without sufficient ventilation.

» Please note the technical specifications. The maximum permissible ambient
temperature must not be exceeded during the operation of the Modul1000!

* Ensure there is adequate ventilation especially at the air inlet and air outlet
openings.

+ Keep heat sources away from the device.
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NOTE

Material damage due to strong vibrations

Depending on the applications connected, the device may be exposed to strong vi-
brations or shocks that may damage the device.

» If shock or vibrations are to be expected, use flexible connections for the
connection of the device and if possible avoid direct connections.

* In such cases, use flexible connections for the connection of test chambers,

angle valves or similar accessories.

The following figure illustrates the impact and vibration direction when using angle
valves, test chambers or similar accessories:

NOTE

Material damage due to contamination of the vacuum area

If objects or particles enter the vacuum area of the device, the device may be dam-
aged.

» Be careful that objects or particles do not get into the device each time you
unplug the connectors.

» Ensure the presence and functionality of built-in filters.

4-2
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4.2 Electrical installation

421 Power supply
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The socket for the connection of the mains voltage is located on the rear panel (see
Fig. 3-2/ 9).

Place the device where you can always reach the mains plug.

Danger from electric shock

Improperly earthed or protected products may be dangerous to life in case of a fault.
The use of the device is not permitted without a connected protective conductor.

* Only use the included 3-wire power cable.
» Only move the device when the power cord is not plugged in.

» Check the power cord for damage before each use.

4.2.2 Electrical interfaces

All the electrical interfaces of the Modul1000 are clearly arranged in a connection
panel (See Fig. 3-2).

NOTE

Measurement results can be falsified

To avoid undesired influence on measurement results, observe the maximum cable
lengths.

* CONTROL UNIT: 5 m shielded (INFICON accessories)
+ RS232:3m

* REMOTE CONTROL: 30 m

PLCIN/OUT:30m

RECORDER: 30 m

PRESSURE GAUGE: 30 m

ACCESSORIES: 3 m

VALVES: 30 m

Installation 4-3
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CONTROL UNIT COﬂneCtOFS:
&
LED yellow, LED green
';?‘ES_?”’ CONTROL UNIT
— (PC) RS232
PLCIN 7y AUDIO
LC IN. ¢ AUD IO REMOTE CONTROL
» AAARAAAAANARAR «
PLC IN / AUDIO
nEeael
+ AEARARAAAARRARAR - PLCOUT
PRESSURE RECORDER
RECS?PEH GAUGE
oo » BBBHAN © | PRESSURE GAUGE

ACCESSOFE!ES ACCESSOR'ES
« BAARAAAR » VALVES,

VALVES

Fig. 4-1 Electrical interfaces

Valves

Via the VALVES connection, external valves can be controlled.

PLC inputs and outputs

The connector plug set should be used to connect the control inputs and outputs
(PLC IN / PLC OUT). The connectors are not included in the scope of supply.

Control unit

The "operating unit table version" or "operating unit rack version" is connected to the
CONTROL UNIT connection via the corresponding connection cable.

Remote control

The cable-connected RC1000 remote control is connected to the REMOTE
CONTROL connector.

Use a ferrite on the cable (eg Wirth 742 711 31). Lay the cable twice through the
ferrite and place it as close as possible to the 14-pin connector.

Shniffer line SL200 or Test chamber
TC1000 (ACCESSORIES)

The sniffer line SL200 or the test chamber TC1000 can be connected to the connec-
tion ACCESSORIES.
Use a ferrite on the cable (eg Wurth 742 711 31). Lay the cable twice through the
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ferrite and place it as close as possible to the 14-pin connector.

External Pressure measurement

points

If the Modul1000 is used in commander mode, an additional pressure measuring
point must be connected to the PRESSURE GAUGE connection. Connect the pres-
sure measurement point to the eight-pin Phoenix connector “PRESSURE GAUGE"
as follows.

Contact |Assignment

1 24V fused with F3 on the interface board (0.8A, maximum output current at this
contact together with contact 1 at the PLC IN connector)

GND

Input 1

GND to input 1

Input 2 (not supported by the current software)

GND to input 2

|| B[WIN

Notice  The pressure transmitters to be connected can be supplied via the contacts
1 and 2 from the Modul1000.
If the power supply is supplied from external power supplies, it must be
noted that the contacts 4 and 6 must have a maximum potential of + 4V
compared to contact 2. Otherwise there is a risk of damage.

Notice  The sensor is adjusted correctly by the zero point and full scale of the
output curve.

4\ DANGER

Danger to life due to electric shock!

» Before opening the housing, disconnect the leak detector from the mains!

The Modul1000 can process measured values in the form of current and voltage. In
the delivery state, input 1 is configured for current measurement 4 - 20 mA, input 2
is for voltage measurement 0 - 10 V.

In order to change the configuration of the input of the pressure measuring point, the
corresponding jumper must be inserted on the interface board inside the Modul1000.
Open the device to do this.

The jumpers are located on the interface board and are accessible after opening the
hood.

By switching the jumper to plug-in contact XP5, the setting of the input 1 can be
changed. For a current signal, pin 1 and 2 is connected by XP5, for a voltage signal
pin 2 and 3.

By changing the jumper to plug-in contact XP4, the setting of input 2, which is not
supported in the current software, will change.

Installation 4-5
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Fig. 4-2 Jumper XP5 and XP4

ltem  Description Iltem Description
1 Pin 1 3 Pin 3
2 Pin 2

Analog Recorder output

RS232 interface

Both of the recorder outputs can be used to record the leak rate, the inlet pressure,

and the foreline pressure.
The output voltage is updated every 50 ms.

Contact |Assignment

1 Analog output 1
2 GND

3 GND

4 Analog output 2

A PC can be connected directly to the Modul1000 via the RS232 interface.

The Modul1000 is then controlled by means of corresponding command sets as

described in the interface description.

Contact

Assignment

1

24V can be connected via jumper XT2, max. current consumption 0.3 A (pin 2
and 3 connected). In the delivery state, 24 V is not connected (pin 1 and 2
connected).

TxD

RxD

GND 24V can be connected via jumper XT1 (pin 2 and 3 connected). In the
delivery state, GND 24 V is not connected (pin 1 and 2 connected).

GND RS232

Not connected

Not connected

Not connected

O[N] & |WON

Not connected

4-6
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With the plug-in bridge field XT1 or XT2, earth or 24V can be connected to the RS232
interface by switching the respective plug-in bridge (pin 2 and 3). Delivery state: XT1
or XT2, pin 1 and 2 bridged = "Factory settings (Standard) RS232".

4. DANGER

Danger to life due to electric shock!

» Before opening the housing, disconnect the leak detector from the mains!

The jumpers are located on the interface board and are accessible after opening the
hood.

YTl Rs5232,

Fig. 4-3 Jumper XT2 and XT1

ltem  Description

1 Pin 1
2 Pin 2
3 Pin 3
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4.2.3 Vacuum equipment connections

Backing pump

The backing pump connection is located on the left front of the device or on the
bottom. As an alternative, the pump connection can also be made on the right side
in the vacuum version of the Modul1000.

Unscrew the connection flange with the open-end wrench AF13 to remodel it and
remove the seal.

Unscrew the plug of the connector that you are going to use

Screw the plug with the seal into the opening of the remote connection flange.
Screw the connection flange with the seal.

Notice  With the sniffer version of the Modul1000, only the pump connection on the
left side and on the bottom can be used.

The backing pump used must meet the following specification:

» The connecting hose should not be less than a minimum diameter of 15 mm.
» The backing pump should have a pumping speed of >2 m?/ h and

* an achievable final pressure of < 1 x 1072 mbar.

If the backing pump has a magnet-controlled gas ballast valve or flushing gas valve,
this can be controlled via the valve output V22 of the Modul1000.

DUT/Test system

The connection to the DUT or the test system is via the DN25 KF inlet flange on the
top of the Modul1000.

In order to be able to measure with the leak detector even at pressures higher than
0.4 mbar, the orifice supplied can be installed in front of the inlet of the leak detector.
If the orifice is mounted in the suction line of the leak detector, the maximum inlet
pressure is 3 mbar.

Since the pumping speed is greatly reduced when using an orifice, the evacuation
with a partial flow pump makes sense.

In order to obtain short signal response times of the Modul1000, the orifice should be
mounted as close as possible to the DUT / test system.

The Modul1000b has the orifice already installed and can also measure up to 3 mbar.

Notice  The maximum permissible load perpendicular to the flange is 400 N.

4-8
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Fig. 4-4 Installing the orifice

Shniffer line

Normally, the DUTs or connected vacuum chambers are vented with ambient air
after the test has been completed. If necessary, the DUTs can be ventilated with a
different gas (e.g. fresh air, dry air, nitrogen, etc.) to atmospheric pressure. In these
cases, the gas supply must be connected to the flood connection (8 mm hose
connection) on the left side of the device. The gas pressure at the flood connection
must not exceed 1100 mbar (absolute).

An external venting valve can be connected to valve outlet V21.

The connection for the sniffer line is only available with the sniffer version of the
Modul1000 (catalog number 550-310). This connection can be connected to the
optional SL200 sniffer line. The electrical connection of the SL200 is made via the
ACCESSORIES connection socket.

Installation 4-9
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Operation modes

Vacuum

The following vacuum operating modes are available:

* Vacuum,

+ Commander,

* Auto Leak Test.

In these operating modes, a partial flow pump can additionally be used.
In the sniffing version of the Modul1000 there is also the operating mode:
+  Sniff.

In normal vacuum mode, the Modul1000 is operated as a "stand-alone" leak detec-
tion device.

The DUT or the vacuum chamber is evacuated only via the inlet flange of the leak
detector. The pumping speed at the inlet of the leak detector is dependent on the
backing pump used and the internal conductance of the device.

From a pressure of less than 0.4 mbar, the device changes to measuring mode and
outputs the currently measured leak rate.

The pumping speed at the inlet when measuring is only determined by the device
internal turbo molecular pump and is 2.5 I/s.

Operation modes 5-1
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5.2

Partial flow mode

In order to increase the effective pumping speed at the vacuum chamber or the DUT,
an external partial flow valve can be connected to the valve outlet V20. The
increased pumping speed accelerates evacuation processes and the signal
response time of the Modul1000.

Depending on the setting, the partial flow pump can only be connected via an exter-
nal partial flow valve only during evacuation or during evacuation and measurement.
If the partial flow pump is also switched on during the measurement, the pumping
speed of the partial flow pump for helium must be taken into account by setting the
machine factor accordingly (see Chapter 6.9). External calibration is also recom-
mended (see Chapter 6.6).

An additional external ventilation valve V21 can be connected for fast ventilation.

Fig. 5-1 Partial flow mode

ltem  Description ltem  Description
V20  Partial flow valve V21 Venting valve

5-2
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5.3 Auto Leak Test

In Auto Leak Test operating mode, components filled with helium can be tested inte-
grally in a vacuum chamber. The Modul1000 takes over the entire control of the test
sequence.

The test sequence is divided into the following steps:
Evacuating the vacuum chamber,

Measuring the leak rate and

subsequently ventilating the vacuum chamber.

At the end of the test, if the leak rate exceeds the set trigger value during the
measurement period, the device outputs "PASS" via the control unit. If the trigger is
exceeded, the device outputs the message "FAIL".

The test can alternatively also be carried out in partial flow mode.

After activation of START, the entire test sequence runs automatically. When the
optional test chamber TC1000 is used, the test sequence starts automatically when
the chamber lid is closed.

5.3.1 Auto leak test settings

Measuring time

The Auto Leak Test operating mode can be selected via the control unit or the RS232
interface.

The test sequence can be individually adapted to your leak detection application. The
corresponding settings can be made via the control unit or the RS232 interface (see
interface description).

Trigger level

The measuring time starts as soon as the Modul1000 changes from the evacuation
phase to the measuring mode. A minimum and a maximum measuring time can be
entered.

If the trigger level 1 is not reached after the minimum measuring time has elapsed,
the measurement is terminated with "PASS".

If the trigger level 1 is exceeded after the maximum measuring time has elapsed, the
measurement is terminated with "FAIL".

Otherwise the measuring result is displayed after the measurement time has
elapsed.

Parts number

If the set trigger level 1 is exceeded at the end of the measuring time, the Modul1000
outputs the message "FAIL" and thus signals a leaking DUT.

A part counter can be activated in the software menu, which assigns a number to the
individual measurement cycles. The last 12 measurement results can be displayed
with the date and test result on the "Test Log" menu page.

Operation modes 5-3
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5.4

Serial error message

The software menu can be used to set a serial error message after a certain number
of consecutive measurements with the result "FAIL". The number of consecutive
measurements necessary for Modul1000 to issue a serial error message can be set
between 2 - 9. It can also be deactivated.

In order to ensure that such an accumulation of successive "FAIL" measurements is
not caused by helium background in the test equipment, a reference measurement
is recommended.

Reference measurement

For a test system contaminated with helium, it is possible to perform a reference
measurement. In the software menu, you can set whether a reference measurement
is allowed. If it is approved, it can be called up in the measurement screen.

During a reference measurement, the Modul1000 determines the internal helium
background of the test equipment and deducts this from the measuring results during
the following measurement cycles.

To reduce the level of the of the test equipment background, the vacuum system of
the installation is evacuated and ventilated three times during a reference measure-
ment before the actual background measurement.

Commander Operation

If the Modul1000 is integrated into a leak detection system, it can take over the
control of the entire integral chamber test procedure in Commander Operation. All
necessary valves for the helium filling of the DUT, as well as the necessary pressure
measuring point, can be connected directly to the Modul1000. The test run supports
a device for helium recovery, too.

The test can alternatively be carried out in partial flow mode to accelerate the leak
detection process.

5-4
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Construction of a leak detection system

The construction of a leak detection system with the Modul1000 commander function
corresponds essentially to that of a conventional integral leak test system.

The vacuum chamber is evacuated by the Modul1000, alternatively also in the partial
flow mode (Fig. 5-1 Partial flow mode). The DUT located in the vacuum chamber is
connected to the helium filling device through the chamber walls and is charged with
helium in the evacuated state of the vacuum chamber.

As a result of the pressure difference between the helium pressure in the DUT and
the vacuum in the vacuum chamber, for a leaky DUT, helium flows from the leakage
into the vacuum chamber and further into the leak detector where it is quantitatively
detected as a leakage gas stream.

V30

|
o mose cnedlione. mealle sl wliole =

Fig. 5-2 Leak detection system

Item Description Iltem Description

V30 Evacuate valve (DUT) Vacuum chamber

V31 Flood valve (DUT) Device Under Test (DUT)

V33 Filling valve (DUT) Vacuum pump (DUT)

1
2
V32 Valve for helium recovery 3 Pressure measuring point
4
5

Emergency valve (open without

V34 Backing pump (Modul1000)

power)
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Helium filling device

The helium filling device consists of the vacuum pump, the valves V30 - V34, a pres-
sure measuring point and the helium supply.

Valves V30, V31, V32, V33, V34

The test sequence of the Commander Software includes the control of all necessary
valves belonging to the helium filling of the DUT. The control of the valves takes place
via the connection “VALVES”.

Notice We recommend using pressure-operated valves.

Pressure measuring point

The helium supply of the DUT and a heavy plate test contained in the test sequence
are pressure-controlled and therefore require a pressure measuring point which
covers a measuring range of < 50 mbar up to the maximum filling pressure of the
DUT. The characteristic curve and the measuring range of the measuring point used
must be set at the Modul1000. The pressure measuring point is connected via the
"PRESSURE GAUGE" connection on the right side of the device.

Vacuum pump

The DUT is evacuated via the vacuum pump before filling with helium in order to
largely remove the air contained in the component. A pump with a final pressure <
50 mbar is recommended.

5.4.2 Test procedure

1

2

The DUT is located in the vacuum chamber connected to the Modul1000 inlet. The
DUT is connected to the helium filling device by a suitable coupling.

After initiating the START signal, the Modul1000 starts evacuating the vacuum
chamber. If a partial flow pump is connected to the Modul1000, the partial flow valve
V20 (Fig. 5-1) is controlled and the test sequence is supported according to the
partial flow setting by the partial flow pump.

Prior to the actual helium test, a heavy plate test is carried out in order to establish
coarse leakages at the DUT or the leak detection system. When the chamber
pressure of 100 mbar is reached, a check is made as to whether the DUT pressure
has fallen and has fallen below the preset pressure p_A_Grobleckstest (gross leak
test). If this is the case, the measuring cycle is terminated with the error message 91.

If the system passes the gross leak test, the valve V30 opens and the DUT is
evacuated. If the DUT pressure falls below the prescribed pressure
(p_B_Abpumpdruck) within the prescribed time (t A_Abpumpzeit), the valve V30
closes. Otherwise, the measuring cycle is terminated with error message 92.

If the chamber pressure falls within the preset time (t_F_Meterbereitschaft) to the
switching pressure, the device changes to measuring mode. This switching pressure
is in the menu:

"Main menu --> Settings --> Monitoring --> Pressure limits for vacuum ranges”
settable between 0.2 mbar and 0.4 mbar.

Depending on the "background suppression" setting, an automatic background
subtraction may be performed:

5-6
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*  When set to "OFF": Zero is not performed

* When setto "ON": A zero is performed after the time t_B_Zeroverzdégerung (zero
delay)

*  When set to: “Stable”: A zero is performed within the time t B_Zeroverzégerung
(zero delay) if the leak rate signal is stable enough to detect a leak in the
magnitude of the set trigger level 1. If this condition is not fulfilled within the time
t B_Zeroverzdgerung (zero delay), the measuring cycle is terminated with error
message 98.

If the chamber pressure is not low enough for switching to the measuring mode within
the preset time t_F_Messbereitschaft, the sequence is terminated with the error
message 94.

After evacuating the DUT, the valve V33 is opened and the filling process of the
component begins with helium. If the pressure in the DUT reaches the set filling
pressure p_C_Fulldruck within the set time t_C_Flillzeit, the valve V33 is closed
again and the filling process is completed. If the filling pressure is not reached in
time, the measuring cycle is terminated with error message 93.

The actual leak testing is now started. After the set time t_G_Messzeit has elapsed,
the measured leak rate is output. If, during the leak test, the test piece pressure falls
below the pressure p_E_Druckabfallschwelle due to a leak in the system, the
measuring cycle is terminated with the error message 99.

After the measuring time has elapsed, the valve V32 is opened.

The helium is returned from the DUT to the helium filling device until the pressure in
the DUT has reached the release pressure p_D_Entspanndruck. V32 is then closed
again.

If this is not done within the predetermined time t_D_Entspannzeit , the measuring
cycle is terminated with the error message 95.

In order to remove the remaining helium from the DUT, the valve V30 is opened and
the DUT is evacuated via the pump 