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1 Introduction

1 Introduction

Thank you for purchasing the Air Leak Tester LS-R902 Series.

LS-R902 is a differential pressure decay air leak tester designed for industrial use.

This manual provides installation, operating and maintenance instructions for LS-R902 Series. Read this operation
manual carefully before using this product, and retain it for future reference.

2 Safety Precautions

This section provides how to use the product safely and avoid injuries to the operators or damages to your assets.
Please handle the product according to these instructions and observe the following symbols that appear in this manual:

[Explanations of the signs]

Signs Explanation

Failure to take or avoid a specific action could result in death or serious physical
/!\ WARN I NG harm to the user.

CA TIO N Failure to take or avoid a specific action could result in minor physical harm to the
U user, or in property damage.

[Explanations of the symbols]
A This symbol denotes a warning/caution to glert the users. A specific explanation of the potential danger and what
must be done to avoid it follows. (Example: Electrical shock hazard)

/\ WARNING

1) Make sure the product is connected to ground 7) Should foreign matter such as water or oil get
for the power cord. Neglecting it could result in inside the product, switch off the power
electrical shock hazards. Do not ground the immediately and disconnect it from the power
product to a gas pipe. It could result in fires or inlet of the product. Neglecting it could result in
electrical shock hazards. fires or electrical shock hazards. Use extra

2) If the metal part of the power plug or caution when installing the product in an
surrounding area is dusty, clean it thoroughly environment where water or oil exists nearby.
with a dry cloth. Neglecting it could result in fires 8) This product is not customer-serviceable.
or electrical shock hazards. Customer servicing could result in fires or

3) Make sure there is enough clearance to connect electrical shock hazards.
and/or disconnect the power cord from the 9) Replace a fuse after turning off the power of the
power inlet of the product. main unit and disconnecting the power cord

4) Do not use voltages other than those for which from the power inlet of the product. Use a fuse
the product is rated. It could result in fires or equivalent to the current one for replacement.
electrical shock hazards. Using a different fuse could result in fires or

5)  If the product has been dropped or damaged, electrical shock hazards.
switch it off and disconnect the power cord from 10) Discontinue using the product immediately
the power inlet of the product. Neglecting it under the following circumstances:
could result in fires or electrical shock hazards. *  The product smokes.

6) Do not apply air pressure in excess of the
pressure rating of the product. Excessive
pressure input could cause major component * The product has developed problems not
failure and/or injury. covered in the Operation Manual.

* The product emits abnormal noises.

* The product cannot be operated as
indicated in the Operation Manual.

To avoid electrical shock hazards or physical

harm, disconnect the power cord and remove

the pressure source from the product.

Neglecting it could result in fires or electrical

shock hazards.
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/\ CAUTION

1)

2)

3)

4)

5)

6)

Do not use the product in places that are damp,
that are exposed to direct sunlight or that are
outside the temperature range of 5°C to 45°C.
Using the product in such environments could
result in malfunctions or failures.

To avoid damage to the power cord, which
could result in fires or electrical shock hazards,
observe these precautions: It could result in
fires or electrical shock hazards.

* Do not damage, modify or apply undue force
to the power cord.

* Before servicing the product, disconnect the
power cord from the power inlet of the
product.

* Do not handle the power cord with wet
hands.

*  When disconnecting the power cord, do not
pull on the cord.
Mount the product securely on a structure with
enough load capacity. Do not install the product
on the insecure foundation or in places with
vibration to avoid overturns and injuries.
Ensure the correct cable connection.
Incorrectly connected cables could result in
damage to the product and surrounding
hardware.
Do not step on top of the product or place
containers filled with liquids, oil or soapy water,
or the like on it. Spills may result, causing
physical harm, electrical shock hazard, rust or
other damage.
Should the LCD become damaged, avoid skin
contact with the liquid contained inside. It could
cause inflammation Wash with running water in
case of skin contact.

7)

8)

9)

10)

11)

12)

13)

14)

Do not disassemble the product other than
replacing the designated consumable parts.
The product could malfunction, resulting in
physical harm or electrical shock hazards.

Do not mount or remove the parts exposed to
air pressure such as pipes while a pressure
source is connected to the product. It could
result in physical harm.

Wear a safety goggle to protect your eyes.
When a leak test has been completed, unclamp
the tested part only after all pressure has been
released from the product. Residual pressure
could result in physical harm.

Hold its bottom to keep it from dropping when
transferring the product. Do not lift the product
by gripping its components on the rear panel
such as the stop valves.

Put on steel-toe boots when transferring the
product for shipping, installation, dismantling.
Neglecting it could result in physical harm by
dropping the product.

Wipe out the product lightly with a dry and soft
cloth for maintenance. When the product is with
heavy dirt, dilute the neutral detergent with
water, soak the cloth in the detergent, squeeze
the cloth, and wipe the dirt out. Do not use
organic solvent.

Handle the product according to the instructions
in this operation manual. Otherwise the
protection provided by the equipment may be
impaired.

Do not remove the cover of the LS-R902 main
unit.

Otherwise the LS-R902 could be damaged due
to electrical shock or short-circuit.
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1 Introduction

3
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Notes

The information in this document is subject to change without notice to allow for performance or feature upgrades.
This document may not be reproduced in whole or in part without prior approval of the publisher.

We are not responsible for the items tested using the product or for any consequences resulting from the tests.
This product comes with the self-check feature to detect certain improper settings and/or operations, and any
malfunctions of components to minimize incorrect pass/fail judgment. However, the scope of monitoring by
self-checking is limited.

This product is a differential pressure decay air leak tester adopting the master comparison method. Please note
that when using the product in an inappropriate environment, there are risks of incorrect fail judgments due to
various effects such as leakage from the sealing fixture, part deformation, temperature changes in the part and/or
fixture.

Users are encouraged to consult their local Cosmo representatives directly for any questions regarding the use of
this product.
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1 Unpacking

When you receive the LS-R902, unpack and check for the transport damage.

11 Accessories

ltem Qty
Power cord 1
Control I/0O connector: MSTB 2,5/ 16-STF-5,08 (Phoenix Contact) 2
Inspection record / Traceability related documents 1 each

Operation manual CD
(Installation manual / Operation manual / Maintenance manual / Specifications & References)

1.2 Items to Be Prepared By the Customer

For installation:

For mounting LS-R902 with Quick mounting bracket: M4 screws (4)

Pipe for pneumatic connection

Pipe for connecting the tested part and reference master to LS-R902

For external device connection:

Control I/O cable

24 VDC Power source

For storing leak test data and/or test parameters:

USB memory

Computer

RS-232C serial communication cable (commercially-available product)

USB serial conversion adapter (When the PC does not have an RS-232 communication port on it)
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2 Part Identifications

21 Front Panel

COSMO INSTRUMENTS CO.,LTD.

Main Menu
S=Ecosmo
A AIR LEAK TESTER
/ D
Analysis Maint Language ’f’
B E
C RS-232C
F
G

A LCD Touchscreen:
All the settings are entered through the touch screen. Leak testing can be done manually as well.
B RS-232C:
Serial communication, RS-232C (Front), port. Data are output in the designated format.
(9-pin male)
C «=- (USB port):
Test Data, Waveform Data and Mastering Data are output in CSV format.
Firmware can be upgraded using this port.
D Auto-Leak Calibrator (ALC):
ALC is equipped for the ALC models.
E & (Maintenance port):
Do not remove the plug in usual measurement.
F > (Calibration port):
Connect a Leak Master to this port for daily maintenance.
G Quick Mounting Bracket:
Using this bracket, LS-R902 can be installed and removed easily with two M4 screws.
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2.2

Rear Panel

J
N . e | b p” [ 1]
BYPASS FILL EXH. — Tt
I (=T B L
| T
P M
/
/
. A
F e = i N
/ \J I
G WORK k{AUST MASTER )%ﬂ]:’ u%m 0
X \ O ﬁ POWER 2
H AN \ Fe =
— rO [er—r
| : 240VAC~
® ) © sovﬁAoﬁZ;th Q
Q :r FUSE @
MADE IN JAPAN T2.5A 250V
G3: Pilot pressure port for External Exhaust I  WORK: WORK:-side stop valve
valve A port to connect a tested part (Work). Leave
(Push-to-connect fitting 4 mm) the valve opened except for maintenance.
TEST PRESSURE: Test pressure port J  COM 1: Serial communication, RS-232C
BYPASS FILL: (Option) (Rear), port. Data are output in the designated
Pilot pressure port for fill valve for Bypass form_at.
circuit unit (Push-to-connect fitting 4 mm) (9-pin male)
EXH.: (Option) K CONTROL I/O: (Phoenix contact):
Pilot pressure port for exhaust valve for Bypass External device is connected to control
circuit unit (Push-to-connect fitting 4 mm) LS-R902 externally.
PILOT PRESSURE: Pilot pressure port Left side: Output B Right side: Input A
Connect clean air regulated between 400 to L  2%40/100 BASE-T Connector
700 kPa M EP REGULATOR: (Option)
MASTER: MASTER-side stop valve Electro-Pneumatic regulator connector
A port to connect a reference (Master). Leave N FG JT- Grounding
the valve opened except for maintenance. O POWER: Power switch
EXHAUST: Silencer for exhaust P FUSE:Fuse (T2.5A 250V)
Air is exhausted from this port after a leak test. Q 100 to 240 VAC~: Power inlet

Stop Valve Monitoring Switch with a valve
cover:

When the valve(s) is closed, the cover won't
close and the switch is not pressed. This is to
prevent leak testing with the stop valves closed.
When the valves are open and the cover is
closed, the switch is turned on.

-~ NOTE
The symbol “~” for “100 to 240 VAC~”
denotes alternating current.

N

\,
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3 Installation
31 Environment of Leak Tester and Leak Test Stand

Location of Leak Tester to Avoid Temperature Fluctuation
*  Avoid direct sunlight.

*  Avoid direct wind due to doors opening and closing.

*  Avoid direct wind from heating and cooling vents.

When above cannot be avoided, use a curtain. However, it's not good to cover the whole test stand area completely
because of temperature fluctuations that could occur in the tested parts. Therefore, partial covering will give better
result.

Effects of Plant Temperature on Leak Testing
» Do not put the leak test station right after heating, cooling, welding or washing process.

» Ifthe temperatures of the floor and test bench are different, and the tested parts are taken from the floor, heat
transfer will take place between the parts and the fixture. This will cause an error.

The tested parts should be stored at the same level as the test bench in order to keep the temperature the same.

3.2 Installation of LS-R902 with Quick Mounting Brackets

/N CAUTION /N CAUTION
Hold its bottom to keep it from dropping when Mount the product securely on a structure with
transferring the product. Do not lift the product by enough load capacity. Do not install the product on
gripping its components on the rear panel such as the insecure foundation or in places with vibration to
the stop valves. avoid overturns and injuries.

LS-R902 comes with mounting brackets that can be installed/removed from the base with two screws.

Mounting Base

The mounting base is loosely attached to the bottom of LS-R902. Remove it from the tester and mount it with four M4
screws on the test bench where LS-R902 is to be mounted. The mounting surface has to be flat and smooth. The
figure below shows the position of LS-R902 when mounted on the mounting base. Mount the mounting base on the
test bench as shown below. The M4 screws are not enclosed with LS-R902.

382
55 300
Front Rear
side side
®4.5 mounting holes (4)

Mounting Base

282
50

Top of LS-R902
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How to Mount
Two mounting brackets are attached to the bottom of the LS-R902, Ain front and B in back.

Mounting Mounting
Bracket A Bracket B

i
/
|
\
e

Mounting Base L

Mount by the following procedure:

'] — ﬁ_

Mount the “Mounting Base” on a Place the LS-R902 with the Insert the bracket B to the rear
leak test stand. Brackets A and B attached a little latch of the mounting base while

toward the front of where the lifting the front of the LS-R902.

LS-R902 is to be mounted.

“2- == | — e
Lower the LS-R902 where the Mount the LS-R902 with two M4
Bracket A gets behind the front SCrews.

latch of the mounting base and
align the screw holes.
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3.3 Pneumatic Hookups

CAUTION
ion E |
Standard Connection Example Be sure to shut off the pressure source
before connection/disconnection.

O [} Air dryer
Drain E] a

Test pressure

Pilot pressure
Regulate between 400 and 700 kPa
with filter regulator.

Tested part

Master Chamber (Sold separately)

Optional Equipment Connection

Air dryer

[ 1
I_Bypass C|rcwtn|t - Drain ['j

-

Test pressure

Pilot pressure
Regulate between 400 and 700 kPa

with filter regulator.

| B

|

I ad 1@

-

L -—t==%- " e
| | I p— | —!
|
Tested part lf,i,i,i'
External Master Chamber (Sold separately)
Exhaust Valve

G3-ME
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Pressure Connection Precautions

»  The source pressure must be clean and dry. When there is water or il inside of the plant compressor, an oil mist
separator must be used. When there is a lot of water and oil in the compressor, use two or more separators.

»  The lubricated air source should never be connected to the tester. Oil-contaminated air source should never be
connected to the tester.

*  Avoid direct wind from cooling vents. It may cause due condensation inside the pipes.

*  When using an oil lubricated vacuum pump:
A solenoid valve which opens to atmosphere should be used to prevent oil from entering the leak tester when the

pump is turned off.
The tester should also be installed at a higher level than the vacuum pump.

~~ NOTE N

Once the Differential Pressure Sensor (DPS) is contaminated, the
offset becomes off causing frequent Fails.
Contact Cosmo for repair in those cases.

L

.

«  Sufficiently higher than the test pressure and stable.
*  Has enough flow capacity.
»  Should be regulated to at least 100 kPa higher than the test pressure.

Test Pressure Connection
Port: TEST PRESSURE (“IN” on Oil mist separator) Port Size: Rc 1/4

Pressure Range Pressure Source
Micro Low Up to 20 kPa Connect the pressure source as follows: L02: Up to 200 kPa
(LO2) +  Sufficiently higher than the test pressure
L
tw Up to 100 kPa and stable. L: Up to 500 kPa
L( ) *  Has enough flow capacity.
ow
(LR) Up to 95 kPa +  Should be regulated to at least 100 kPa LR: Up to 200 kPa
Medium U 0 800 kP higher than the test pressure. M: Up to 1 MPa
(MIMR) P MR: Up to 1 MPa
High
(HISZJO) Up to 2.0 MPa
- Connect a pressure source regulated to the air filter.
Extremely High Uo to 4.9 MPa
(H49) pio.
Vac\t;um Down to -100 kPa Connect a vacuum pump
V) ~ NOTE .
Vacuum Down to -75 kPa | Be sure that water or oil won't enter from vacuum pump |
(VR) ! ;

Pilot Pressure Connection
Pilot pressure is to activate the air-operated valves.
Regulate between 400 and 700 kPa.

Port: PILOT PRESSURE Port Size: Rc 1/4
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3.4  Piping for Tested part (Work) and Master

Select pipes considering the following:

Cosmo recommends rigid nylon pipes that do not expand by air pressure.

pipe diameter should be.

»  For small volume parts (approx. 1000 mL or less), use compression type fittings but avoid using push-on type.
However, for the piping whose diameter is 12 mm (1/2 in) or larger, push-on (one-touch) type fittings should be
used because insert-type fittings tends to be loosen over time.

*  Make the pipes as short as possible. For the parts with small volume, use the pipes with small diameter.

*  Pipes for WORK and MASTER sides should be the same length and material if the Mastering compensation is
not used.

*  Vacuum type models require large diameter pipes. For case of high vacuum, use pipes with smooth internal
surface.
Mount the pipes so that they don’'t move during leak tests.

»  The higher the test pressure is, the thicker the pipes should be, and the larger the part volume is, the larger the a

Recommended Pipe (For test pressure of 800 kPa or lower)
Manufacturer: Nitta Corporation
Inch size: N2-1 (for test pressure 200 kPa or lower), N2-2
Millimeter size: N2-4

Manufacturer: SMC Corporation
T Series

For the test pressure 800 kPa or higher:
Use steel pipes such as stainless steel.
Select a steel pipe based on its intensity.

35 Power Source

Connect to the power with the enclosed power cord. Required power source is AC 100 - 240 V £10%. Make sure the
product is connected to ground. Use the enclosed power cord for the cases the power source is 125 VAC or lower.

{ /I\ CAUTION

Electric Shock
Applying power greater than specified could lead electric shock or fire.

-~ NOTE ~

Isolation Transformer

Connect a power line that is free from
LS-R902 sources of noise.

Use a hoise suppressing isolation

Shield Ground transformer if noise comes from the power
line. Grounding the F.G. pin may reduce
noises as well.

Ground
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3.6 Control I/0 Connector

The control I/O port interfaces the leak tester to external devices such as PLC.

/A CAUTION

Electric Shock
Be sure to turn off the main power before wiring.

+  Atwisted pair cable preferably with shield should be used and should be separated from the power line.
*  The length should be as short as possible without slack.
+  Twisting the common line with the signal lines will help reduce noise.

Phoenix Contact I/O Connector (Standard)

Strip off the insulation of the wire and insert it into the connector
terminal and tighten the screw on the side.

D-SUB Connector (Special Spec.)

Connect wires to the terminal with soldering.
A\ CAUTION

Mishandling of the soldering iron could result in
burns or fire. Be sure to follow its instruction.

O 0000000000000 0O0C0O0CO0OO0
0000000000000 0O00O0O0

| Refer to “3 INTERFACE’ for the details. (7 |

4 Turning on Power for the First Time

Turn on the power with the power switch on the rear panel.
Let the power on for 5 minutes or longer for a warm-up before starting leak test.

The tester defaults to the initial Language select screen when turning on the power for the first time.
Select a language and tap [Enter

Please select a language.

MEnglish(en) W Deutsch(de)
W Espa

M Portugués(pt)

LS-R902 will shows the home screen in the selected language.
(Default is Standard Measurement Screen)

-~ NOTE
Tapping on the Home screen opens the Main Menu Screen.
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INTERFACE

1 Control I/O Port 22
1.1 Standard Control I/O Port: Phoenix CONtACL ...........ccceeeuiiee ettt sttt e e 22
1.2 Control I/O Port  D-SUB Connector (SPeCial SPEC.).......cuuiuiuiuimiiuiiieeeeeeeeeeeeeeee s 23
LG T 0T o TU 1A oY1= 7o T3 24

L O 101 o8| (o1 ) TR 24
LRSI Y o) (o= T I o O @70 g1 T Tox i ] o TSR 26
ST 17= 01 T 17 o L= 27
1.7 Stage NUMDEE OUIPUL........c.cuiiieicicecs ettt et st st s e et s e e se b e s e e se s et enesnssesenn s 27

L TS0 = I e [ =T TSR 28
1.9 Checking Wiring With /O IMONITOT ..........c.ciiiiieieiisieiece sttt s e s bbb e s senn s 29

2 RS-232C Serial Interface Port 30
A B S A ¥ O[] (= 7= T 30
2.2 Interface Cable WiIrNG EXAMPIE.........ccoiiieiiiicecesi ettt b e s n e nnnes 30
2.3 FOrmats of RS-232C OULPUL .....c.cciieeieeieieitetce sttt s ettt se s s st s e sa s ebenesnsesaneannes 31
2.4 DAta FOIMMEL. ..ottt bbbt bbb e beae e £ b bt e b bbbt et b et 31
2R T O 4T= o111 o 36
2.8 PLINTEL ...ttt et st et b et et et b b e b b e ae b e e b et ebeeheResbenebeneebe e ebesteaeeteneebennebereresrenis 36

3 USB Port 38
4 LAN Port 38
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1 Control 1/0O Port

The control I/O port interfaces LS-R902 to an external device with the capabilities to control and receive the test results
remotely. This port allows the tester to be integrated into a completely automated line.

11 Standard Control I/0 Port: Phoenix Contact

Connector Model

Leak Tester Side: DFK-MSTBVA 2,5/16-GF-5,08 (PHOENIX CONTACT)
Cable Side: MSTB 2,5/16-STF-5,08 (PHOENIX CONTACT)

Connector Pin Assignment

Input
PIN# Function TYPE
1A START Input NO | (NO: Normally Open / NC: Normally Closed)
2A STOP Input 11 When the Drift Compensation is
NO/NC enabled, receiving this signal resets the
3A CHG HOLD Input NO current Drift compensation value.
4A MASTERING/ DRIFT CLEAR *1 Input NO When the Mastering Compensation is
9A K(Ve) CHECK Input NO enabled, receiving this signal starts the
6A Calibration Valve Open/Close Input NO Mastering value sampling process and
7A CH# 6 *2 Input NO resets the previous Mastering value.
8A CH#5*2 InputNO | *2  CH#5 and CH#6 are enabled when the
19(;: ggzg *g :npu’; “8 option RX11 is selected.
1 * npu *
A ChEo*3 InputNO 3 Input the necessary BCD codes.
| 12A CH# 173 Input NO 7
12? Ig:s.t?vez Input NO *4  Only in.Remote mode, this s_ignal is
15A Reserved transmitted when the tester is ready to
- start measurement after the power is
|| 16A External DC Power input turned on.
Output *5 This signal is transmitted when the test
PIN# B TYPE :i?mg istgxt?ndi;li d?e .to NRI (Noise
eduction) or Mastering value
;g §$ﬁgg z? 83:23: “8 sampling. Use the signal to disable the
cycle timer over alarm if necessary.
3B ERROR Output NO
4B Reserved
5B Pass Output NO
6B UL FAIL Output NO
7B MASTERING REQUEST Output NO .~ NOTE .
8B STBY *4 Output NO i _ }
9B BUSY Output NO ‘l‘\lever shoEt the pins marke_zd
0B END Output NO Reserved”. It could result in
1B TIME EXTENSION *5 Output NO | damage to the product. |
12B LL2 FAIL Output NO ) g
13B LL FAIL Output NO
|| 14B UL2 FAIL Output NO
Il| 15B Common Return for all outputs
16B Reserved
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1.2  Control /O Port D-SUB Connector (Special Spec.)
Connector Model

]
i
i
i
I
i
I
i
i
i
\

~ NOTE

/

{ Never short the pins marked
“Reserved”. It could result in
i damage to the product.

Leak Tester Side: XM3C-3722 (OMRON)
Cable Side: XM3D-3721 (OMRON)

Connector Pin Assignment

PIN# Function TYPE
20 CH#4*1 Input NO
21 CH#3*1 Input NO
22 CH#2*1 Input NO 0
23 CH#1* Input NO —
24 CH#0*1 Input NO SISdlE
25 Reserved 02
26 Reserved oo
27 Reserved o2
28 Reserved 8 o
29 Reserved o 8
30 Reserved 8 8
31 UL2 FAIL Output | 1113 o
NO ° 0
Output o
32 LL FAIL NO 8 g
(o]
33 LL2 FAIL Output ||| 3 0] ||,
NO \9_‘ ©
N Output | |
34 | TIME EXTENSION *2 NO O
Output
35 END NO
Output
36 BUSY NO
Soldered
37 Reserved Side

*1  Input the necessary BCD codes.

(NO: Normally Open / NC: Normally Closed)

PIN# Function TYPE
1 Reserved
2 START Input NO
3 STOP Input NO/NC
4 CHG HOLD Input NO
5 MASTERING/DRIFT CLEAR *3 Input NO
6 K(Ve) CHECK Input NO
7 Calibration Valve Open/Close Input NO
8 CH#6*1 Input NO
9 CH#5*1 Input NO
10 External DC Power input
11 STBY *4 Output NO
12 MASTERING REQUEST Output NO
13 UL FAIL Output NO
14 PASS Output NO
15 Reserved
16 ERROR Output NO
17 STAGE #1 Output NO
18 STAGE #0 Output NO
19 Common Return for all outputs

1.6 Channel Code [f?

CH#5 and CH#6 are enabled when the option RX11 is selected.

*2  This signal is transmitted when the test time is extended due to NR (Noise Reduction) or Mastering value
sampling. Use the signal to disable the cycle timer over alarm if necessary.

*3  When the Drift Compensation is enabled, receiving this signal resets the current Drift compensation value.
When the Mastering Compensation is enabled, receiving this signal starts the Mastering value sampling process
and resets the previous Mastering value.

*4  Only in Remote mode, this signal is transmitted when the tester is ready to start measurement after the power is

turned on.

|

External power

Operational power supply is required to use the Control I/O port.

Rated input voltage:

DC12-24V £10%, 0.2 AMAX.
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1.3  Input Specifications
Photocoupler diode input
Input impedance: 3kQ
Input current: 10 mAtyp. (24 VDC)
Wiring
Input Circuit
@otocoupler
- A 0
5 D-SUBL!
g |—J Standard (Special spec.)
= N 1A-6A 2-7
g RY % « A
5 - £ 9A- 13A 20-24
= ] = T B 16A 10
| L
i L External power
Air Leak Tester L] |.----- 12-24\/DC

14  Output Circuit

Open Collector Output

Maximum switching capacity: 100 mA/24 V
For the Phoenix Contact connector, the total current of each group of the pins from 1B to 7B and pins from 9B to
14B should be 200 mA or less.

For the D-SUB connector, the total current of the pins from 12 to 18 or pins from 31 to 36 should be 200 mA or
less.

Residual voltage while ON: 2 V max.

Wiring
Output Circuit
PhotoMos Relay
= A L D-SUBL
D Standard ;
Sl . (Special spec.)
SIRE X 1B-3B o
c 1 | . -
3 £ |A| 5B-14B 16-18
£ N = 31-36
] Br—r—Ar— B 158 19
Air Leak Tester - --+—-{ — External power
12-24VDC

PNP Connection
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Protection of Output Load

When using the output induction load (such as relay, motor etc.), arrange the diode for protection.

NPN Connection | Diodi for protection

Output

+
1|

A 1 |

External power

Standard D‘_SUB
(Special spec.)
Pin# 15B 19

PNP Connection | D|od<i for protection

I Output

i

I

I

I

: +

A I I

| External power

Standard D-SUB
(Special spec.)
Pin# 15B 19
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1.5  Typical PLC Connection
NPN-type input/output circuit configuration of LS-R902
< Connection Example >
A PC output card
}1 RY 7 | >|—
,54 Ry x | >|—
B
External power input [ |
— External power :
PhotoMos Relay COM 124V PC input card
T T
IC | —
|| D-sSUB
| Standard (Special
|| spec.)
A 1A 2
] B 16A 10
3+
E| — iz |{ = Cc 15B 19
E_ — D 12B 33
E 9B 36
PNP-type input/output circuit configuration of LS-R902
_< Connection Example > PC output card
—IA] P
§ RY & ]
— -
P RyY 7T ]
Bl o
External power input || l External power
+24V .
PhotoMos Relay COM c T PC input card
D
ic u ENEL]
— D-sSUB
— Standard (Special
- spec.)
- A 1A 2
- | B 16A 10
| = Cc 15B 19
IC E v €] D| 128 33
L %—'= E 9B 36
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1.6 Channel Code

Pins 7A through 13A (For D-SUB, pins 20 through 24 and 8 to 9) are used for switching channel automatically by
external device. Channel can be changed by entering BCD codes to those pins. Pin 7A (For D-SUB, pin 20) is the
most significant bit (MSB). Pin 13A (For D-SUB, pin 24) is the least significant bit (LSB).

CH CH#6 CH#5 CH#4 CH#3 CH#2 CH#1 CH#0

0 OFF OFF OFF OFF OFF OFF OFF
1 OFF OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF OFF ON OFF
9 OFF OFF OFF ON OFF OFF ON
10 OFF OFF OFF ON OFF ON OFF
1 OFF OFF OFF ON OFF ON ON
14 OFF OFF OFF ON ON ON OFF
15 OFF OFF OFF ON ON ON ON
16 OFF OFF ON OFF OFF OFF OFF
29 OFF OFF ON ON ON OFF ON
30 OFF OFF ON ON ON ON OFF
31 OFF OFF ON ON ON ON ON

32*1 | OFF | ON OFF | OFF | OFF | OFF | OFF
331 | OFF | ON OFF | OFF | OFF | OFF | ON
34*1 | OFF | ON OFF | OFF | OFF | ON | OFF

69 *1 ON OFF OFF OFF ON OFF ON

70*1 ON OFF | OFF | OFF ON ON OFF
71" ON OFF | OFF | OFF ON ON ON
97 *1 ON ON OFF | OFF | OFF | OFF ON
98*1 ON ON OFF | OFF | OFF ON OFF
99*1 ON ON OFF | OFF | OFF ON ON
64 32 16 8 4 2 1 Weight of each bit_|

*1 When the option RX11 (100CH) is selected.

1.7  Stage Number Output

Leak test stages can be identified from combinations of Stage #0 and Stage #1.

Stage Stage #1 Stage #0 Stage #
WAIT, DL1 OFF OFF ‘0
PCHK - CHG OFF ON “1”
BAL1, DL2, BAL2 ON OFF 2
DET ON ON ‘3
BLW - END Hold Hold See NOTE
- NOTE

The stage # in which a Fail judgment is made, or a Stop signal is
received, is held from BLW through END stages. (No output for a
Pass judgment). For instance, if a Fail judgment is made during
BAL2, the stage # in END stage is “2.” This makes sorting
defected parts easier.
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1.8  Signal Timing Charts

Leak Test Timing Chart
WAIT__DL1 __PCHK_ CHG_ BAL1__DL2 _ BAL2 _DET __ BLW__EXH__END__WAIT
100ms(MIN,) | 300mb(MIN.) | | | | |
Y — | | | | |
CH# * | | [ \ \ [ \
X ; X ; | | | | |
‘ 1 <1f100ms(MIN.) } } } } }
START w '\1 ; i i i ;
300ms(MA. | | | | | |
BUSY ! | | | | | |
| )
STAGE# "0" } X " X "2 >K 3" >K'1", "2"or"3"for Fq":ul only >K "0"
I I
| |
| |
END ; \
|
JUDGE *2 1 I_
ERROR " : :

*1  CH#includes CH #, K(Ve) CHECK, MASTERING / DRIFT CLR, and Calibration Valve Open/Close signals.
*2 JUDGMENT includes PASS, UL FAIL, LL FAIL, UL2 FAIL and LL2 FAIL signals.

Mastering Timing Chart
CH#
300ms(MIN.)
300ms(MAX.)
MASTERING REQUEST *1 ‘l
MASTERING/ DRIFT CLEAR *2
100ms(MIN.)
START
400ms(MIN.)
300ms(MAX.)
BUSY

*1  MASTERING REQUEST signal is output from the LS-R902.
*2 MASTERING/DRIFT CLEAR signal is externally input to the LS-R902.
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Charge Hold Timing Chart
WAIT/DL1/CHG/BAL1/DL2/BAL2/DET CHG
100ms(MIN.) : 300ms(MIN.)
CH# (Remote) *1 X D(

|

||
CHG HOLD (Remote) 300ms(MAX | 300ms(MAX.).

| ms

STAGE# ngmq N g X g

|

BUSY |

END
CHG HOLD (Manual) |
STOP (Manual) |

*  CH#is acceptable in the WAIT stage, but not in any other stage.

1.9  Checking Wiring with /O Monitor

This can be used to check if the wire connection to external devices is correct.

First, unlock settings and switch to Manual mode after power is turned on.
[Refer to “4 BASIC TOUCH SCREEN OPERATIONS” r_? ]

Go to:

> Lock > Settings Unlock > Enter a passcode and tap [Enter] >

[RIM > “Switching to Manual Mode OK to continue?” > [Yes
Then Go to: Maint > I/O Monitor

Input

e v The pins lit green are receiving the signals.
I/0 Monitor

1/0 Monitor ] 1)  Forcing output signals.
: - Go to: |Output Forced ON
Forcing Output Signal [ ] . . .
R . > “Forcing Output Signal OK to continue?” >[Yes]
—  eamna 2) Tap the pin(s) to be checked and signal(s) is(are) transmitted.

L/0. Manitor 3) Tapping the pins again resets the signals.

4) Clearing Forced output signals.
Go to: [Output Forced ON
> “Clearing Forced Output Signal OK to continue?” > @

) cal v
&
L ]




30

3 Interface

2 RS-232C Serial Interface Port

This interface port is an asynchronous half duplex serial interface based on EIA-232. This interface provides
communication with external devices such as computers. (NULL-MODEM mode direct connections) Through this port,
the LS-R902 transmits leak test data after every test execution.

The LS-R902 does not accept any commands from the host; it only transmits leak test data.

All the signals are transmitted at the beginning of the END stage.

For setting the communication parameters, go to: System > System Settings > [RS-232C(R) / RS-232C(F)

2.1 RS-232C Interface

Data transmission Half duplex

Baud rate 9600, 19200, 38400, 57600, 115200
Start bit 1 bit

Data Length 7 or 8 bits

Parity Non-parity, even number or odd number
Stop Bit 1 or 2 bits

Connector pin assignment (DB-9P)

Pin# Name Function
2 RxD Received Data
3 TxD Transmitted Data
5 SG Signal Ground

2.2 Interface Cable Wiring Example

* Interface cable wiring diagram (COM1)
D-SUB 9-pin female Inch screw threads #4 to 40

LS-R902 Extemal Device
9 pin 9pin

(o] e[~[e[~] |

A
)
e
(o] @[~[eln] ]

\
/ S
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2.3 Formats of RS-232C Output

The LS-R902 supports nine (9) output formats.
Data output is available from the two RS-232C ports on the front and rear panels.
For selecting a format, go to: System > System Settings > RS-232C(R) / RS-232C(F) > Format

T format Fixed-length output of DET leak data only

ID Format Fixed-length output: leak limits, DET leak and other data (Default format)

| Format Fixed-length output: leak limits, DET leak and other data

DT Format Fixed-length output: Date, Time and other data

K Format Fixed-length output: Detection method, K(Ve), DET leak data and other data
L Format Fixed-length output: BAL2 leak, DET leak and other data

M Format Fixed-length output: DET leak, Stage timers and other data

P Format Format for RS232C Printer RS-232C can be used.

D Format Fixed-length output: Test data is transmitted every 100 ms.

24 Data Format

* Al output data is coded in ASCII numeric characters.

»  Ablock of output data begins with ASCII code "#"(23H), and ends with a sequence of a carriage return (ODH).
» Al output data are separated by spaces (20H).

»  The checksum field is in hexadecimal notation and proceeded by the ASCII code “” (3AH).

»  Afield with 3-digit integer data is preceded by two zeros, and does not include a decimal point.

* AP and leak rate value may not match due to compensation.

'l’_ NOTE ]
! Differential pressure reading when an error occurs is +999.
-~ NOTE \
i _ (underscore) represents space in the tables below.
T format
#zz 00 J #lLLL:GGCR
Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
1: LL FAIL
ASCII code e
Result J (1-digit - 1 D gj LL2 FAIL
hexadecimal) C: UL2 FAIL
D: Error
Leak L | Floating point Leak unit +0.000 + 00999
Checksum G 2-digit - 00 FF
hexadecimal
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ID Format (Default format)

#zz 00 J +LLLLLL +AAAAAA +BBB.BBB +DDD.DDD_+PPPPPP_+EEE.EEE +FFFFFF_CC:GG CR

Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
1: LL FAIL
ASCIl code 2: Pass
Result J | (gt - 1 p [ULFAL
hexadecimal) 9: LL2 FAIL
C: UL2 FAIL
D: Error
Leak L Fixed point Leak unit + 000.000 + 999.999
DET UL A Fixed point Leak unit +000.000 +999.999
DETLL B Fixed point Leak unit +000.000 +999.999
AP D Fixed point Pa +000.000 +999.999
Test pressure P Fixed point | Testpressunit | +000.000 + 999.999
TP UL E Fixed point | Testpressunit | +000.000 + 999.999
TPLL F Fixed point | Testpressunit | +000.000 + 999.999
CH# C | 2-digit decimal - 00 31(99) (): RX11
Checksum G |, Zdat - 00 FF
hexadecimal
| Format
#zz 00 J #LLL.LLL +AAAAAA +BBB.BBB +DDD.D_+PPPPPP_tEEE.EEE +FFF.FFF_C:GG CR
Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
1: LL FAIL
ASCIl code 2: Pass
Result J (1-digit - 1 p |*ULFAL
hexadecimal) 9: LL2 FAIL
C: UL2 FAIL
D: Error
Leak L Fixed point Leak unit + 000.000 +999.999
DET UL A Fixed point Leak unit +000.000 +999.999
DETLL B Fixed point Leak unit +000.000 +999.999
AP D Fixed point daPa +000.0 +999.9
Test pressure P Fixed point | Testpressunit | +000.000 +999.999
TP UL E Fixed point | Testpressunit | +000.000 + 999.999
TPLL F Fixed point | Testpressunit | +000.000 + 999.999
CH# C 1 character - 0 Vv 0to9,AtoV,Z
Checksum G |, Zdat - 00 FF
hexadecimal
DT Format
ig: 0001, -9.50, -9.50, +.000, -0009.50, 96.1, END, 00, OK, 13-03-25, 00:00:00 CR
Data field Example
Stage Timer 0001 |Fixed to “0001”.
Leak -9.50 |Floating point
gjtiliaw -9.50 |Floating point
Comp Value +.000 |Floating point
AP -0009.50 |Fixed point
Test pressure 96.1 |Floating point
END END |Fixed to “END”
CH# 00  |2-digit decimal
Result PASS | [Refer to the table Result Symbols in XY gy L7 |
Date 13-03-25 |YY-MM-DD
Time 00:00:00 [HH:MM:SS
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K Format
#zz, MM, J,£LLL.LLL +AAA.AAA,+BBB.BBB,+SSS.SSS,+PPP.PPP+EEE.EEE,+FFF.FFF,CC,tKKK KKK, +yyy.yyy, XX,
RRRR,YYYY-MM-DD,HH:MM:SS,:GG CR
Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
00: Leak Test
- . 01: Masterin
Measurement Mode M | 2-digit decimal - 02: K(Ve) chgck
03:NR
1: LL FAIL
ASCIl code e L
Result J (1-digit - 1 D :
hexadecimal) 9 LL2 FAIL
C: UL2 FAIL
D: Error
Leak L Fixed point Leak unit + 000.000 + 999.999
DET UL A Fixed point Leak unit +000.000 +999.999
DETLL B Fixed point Leak unit +000.000 +999.999
Comp Value S Fixed point Leak unit + 000.000 + 999.999
Test pressure P Fixed point | Testpressunit | +000.000 1 999.999
TP UL E Fixed point | Testpressunit | +000.000 1 999.999
TPLL F Fixed point | Testpressunit | +000.000 1 999.999
CH# C | 2-digit decimal - 00 31(99) (): RX11
K(Ve) Auto Setup K Fixed point K(Ve) Unit + 000.000 + 999.999
K(Ve) Value y Fixed point K(Ve) Unit +000.000 +999.999
K(Ve) Check X | 2-digit decimal % 00 30 00 to 30 every 1%
Error Code R 4-digit - *1
hexadecimal
Date YYYY-MM-DD - - -
Time HH:MM:SS - - -
Checksum G |, Zdat - 00 FF
hexadecimal

*1  Codes for errors and Corresponding Errors of LS-R902

Error Code Description
4000 ERROR 11t0 15 Air Operated Valve Error
1000 ERROR 17 Blockage Check Error
0800 K(Ve) Check Fail
0400 ERROR 24 K(Ve) Value Out of Range
0200 ERROR 2: PS Output Out of Range
0100 Large Leak
0080 ERROR 3 Improper Test Pressure, ERROR4 BAL1 Lost Test Pressure
0040 ERROR S Leak Limit Settings Error
0008 ERROR 22 Stop Valves Closed
0004 ERROR 21 DPS Stopped Oscillating
0001 ERROR 23 Mastering Error
0000 Pass
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L Format

#zz 00_J_#lblblb.lb #l dldld.Ld: GG CR

Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
1: LL FAIL
ASCII code 2: Pass
Result J 1-digit - 1 D 4. UL FAIL
esu A X( oo 9: LL2 FAIL
exadecimal) C: UL2 FAIL
D: Error
Leak (BAL2) Lb | Floating point Leak unit +0.000 + 00999
Leak (DET) Ld | Floating point Leak unit +0.000 + 00999
2-digit
Checksum G hexadecimal - 00 FF
M Format

#zz CC_RR_J_#lLLL.LLL +PPPPPP_+DDD.DDD_+KKK KKK_HHH.H_IILI_www.w_NNN.N_OOO.0_QQQ.Q_vwv.
v_SSS.S_TTT.T_UUU.U VWV.V_WWWW _xxx.x_Il_pp_kk_xccc.ccc_tddd.ddd_thhh.hhh_taaa.aaa_tbbb.bbb_ii.
i +tEEE.EEE _*FFF.FFF_ee ff gg_ji tmmm.mmm_znnn.nnn_+000.000_*qqq.qqq_zrmr.nr_isss.sss t uu_xYYY.Y
YY_ 777777 YYMMDD_HHMMSS: GG CR

Data field Code| Data type Unit Min. Max. Note
Tester ID z | 2-digit decimal - 00 99
CH# C | 2-digit decimal - 00 31(99) (): RX11
Error Code R | 2-digit decimal - 00 99 *1
1: LLFAIL
ASCIl code 2: Pass
Result J | (1digit - 1 p [¥ULFAL
hexadecimal) 9 LL2 FAIL
C: UL2 FAIL
D: Error
Leak L Fixed point Leak unit - 999.999 +999.999
Test pressure P Fixed point | Test press unit - 999.999 +999.999
AP D Fixed point Pa -999.999 +999.999
K(Ve) K Fixed point K(Ve) Unit -999.999 +999.999
DL1 H Fixed point Second 000.0 999.9
CHG I Fixed point Second 000.0 999.9
BAL1 w Fixed point Second 000.0 999.9
BAL2 N Fixed point Second 000.0 999.9
DET O Fixed point Second 000.0 999.9
BLW Q Fixed point Second 000.0 999.9
END \% Fixed point Second 000.1 999.9
EXH S Fixed point Second 000.0 999.9
MB1 T Fixed point Second 000.0 999.9
MB2 U Fixed point Second 000.0 999.9
PCHK V Fixed point Second 000.0 999.9 *2
PCHG W Fixed point Second 000.0 999.9
PEXH X Fixed point Second 000.0 999.9
Leak unit | | 2-digit decimal - 00 16 *3
Test Press Unit p | 2-digit decimal - 00 08 *3
K(Ve) Unit k |2-digit decimal - 00 03 *3
BAL UL c Fixed point Leak unit -999.999 +999.999
BALLL d Fixed point Leak unit -999.999 +999.999
DET (UL2) h Fixed point Leak unit -999.999 +999.999
DET (UL) a Fixed point Leak unit -999.999 +999.999
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DET (LL) b Fixed point Leak unit -999.999 +999.999
DET (LL2) i Fixed point Leak unit -999.999 +999.999
TP UL E Fixed point | Test press unit -999.999 +999.999
TPLL F Fixed point | Test press unit -999.999 +999.999
Press Monitor e | 2-digit decimal - 00 01
Comp Type f | 2-digit decimal - 00 02 *3
Mastering lterations g |2-digit decimal - 00 20
Number of Samples j | 2-digit decimal - 00 20
Drift Comp m Fixed point Leak unit -999.999 +999.999
Mastering Comp n Fixed point Leak unit -999.999 +999.999
D. Comp Upper Limit 0 Fixed point Leak unit -999.999 +999.999
D. Comp Lower Limit q Fixed point Leak unit -999.999 +999.999
M. Comp Upper Limit r Fixed point Leak unit -999.999 +999.999
M. Comp Lower Limit s Fixed point Leak unit -999.999 +999.999
Press Inlet t | 1-digit decimal - 0 1 Fixed to 00
NR lIterations u | 2-digit decimal - 00 20
EP Precharge Y Fixed point | Test press unit -999.999 +999.999
EP Pressurization Z Fixed point | Test press unit -999.999 +999.999
Date YYMMDD - - -
Time HHMMSS - - -
Checksum G | 2o - 00 FF
exadecimal
*1  Codes for errors and Corresponding Errors of LS-R902
Error Code Description

00 Not Error (Pass/Fail)

01 ERROR 23: Mastering Error

02 ERROR 52: AD Communication Error

03 ERROR 21: DPS Stopped Oscillating

04 ERROR 22: Stop Valves Closed

05 ERROR 5: Leak Limit Settings Error

08 ERROR 3: Improper Test Pressure  ERRORA4: BAL1 Lost Test Pressure

10 ERROR 2: PS Output Out of Range

15 ERROR 11 to15: Air Operated Valve Error

16 ERROR 53: I/O Communication Error

17 ERROR 3: Zero “0” was set to the Lower Limit (TP LL).

21 ERROR 17: Blockage Check Error

*2 Fixed to a value from 0.2 to 999.9 [s] for the pneumatic circuits that have the stage and 0.0 [s] for those that don't

have the stage.

*3  Leak Unit, Test Pressure Unit, K(Ve) Unit and Compensation Type

Description

00:

Pa, 01:kPa, 02: mmH20, 03:inH20, 04: mmHg, 05: mL/s, 06: mL/min,

Leak Unit 07:in%min, 08:in%d, 09: L/min, 10:ft¥h, 11:Pa'm?¥s, 12:E-3 Pa-m3s,
13: Pa/s, 14: Pa/min, 15:*Pal/s, 16: *Pa/min
: 00: kPa, 01: MPa, 02:psi, 03:kg/cm? 04:bar, 05:mbar, 06: mmHg,
Test Pressure Unit ; L
07: cmHg, 08:inHg.
K(Ve) Unit 00:mL, 01:L, 02:in3, 03:ft
Comp Type 00: No Compensation,  01: Drift Compensation / Fixed Compensation,
pIyp 02: Mastering Compensation / Drift & Mastering Compensation
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P Format

Referto XISy [ 7

D Format
ig: 0001, -9.50, -9.50, +.000, -9.50, 96.1, CHG, 00 CR
Data field Example

Stage Timer 0001 |4-digit decimal

Leak -9.50 |Floating point, The unit is the specified unit.

DPS Raw . .

Output -9.50 |Floating point

Comp Value +.000 |Floating point

AP -9.50 |Fixed point

Test pressure 96.1 |Floating point

Stage CHG |[Referto“6 SETUP” forthe details. (3 |
CH# 00 |2-digit decimal

2.5 Checksum

Checksum is two’s complement of the value that adds every ASCII code in the calculation range from “#” to “.”.

Calculation example: T format

Character | 4| » | 3| 4| 5|6 |7|8|9]|10]|1|12]13|14|15| 16|17 |18/ 19
number
Transmitteddata] # | 0 | O 0|0 2 -1 0]01]0O0 . 4 : 312 ]|CR
ASCIl | HEX |23 |30|30|20(30|30|20(32|20|2D|30|30|30|2E| 34| 3A D
Code | DEC | 35|48 |48 |32 |48 |48 |32 |50 |32 |45 |48 |48 |48 | 46 | 52 | 58 13
DEC HEX Lower two
notation notation digits
HEX BIN Note
(DEC) (HEX) notation notation
Sum 718 2CE CE 11001110 | Sum of every ASCII code
Calculatpn of Complement -719 D31 31 110001 | Complement of the sum
data strings
Two's 718 D32 32 110010 | Adds 1 to the complement value
complement
Checksum 32

Use a printer that can print 80 characters or more in one line, and that can print character fonts. Also, use a cable
whose length is 3 m or shorter.

Printer Cable Wiring
LS-R902
901 _
FG A e 77
RD(RxD)| 2 — T T __|RPRXD) Change settings for the printer to the follows:
SD(TxD)| 3 H— —{__|SD(TxD) CR: Carriage Return
B i. i I:;‘j— RS(RTS) Baud Rate: 9600 (bps)
Vo — CS(CTS)
s6[5 - i se

L A
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Data Dumping
Data is printed out after every leak test.
Print Out Fields
Field Example
DATE 12-12-01 Date the test was completed (yy-mm-dd)
TIME 11:14:21 Time the test was completed
CH# 00 Channel number in which the test was done
TOTAL# 00000116 Quantity of parts that have been tested
PRESSURE +97.8 kPa Test pressure measured
dP[Pa] +5.59 The detected differential pressure drop
COMP[Pq] +5.77 Amount of compensation (in Leak Unit)
LEAKAGE +.000 mL/min | Calculated leak rate (after compensation)
Judgment of whether part is within the programmed leak limits (Pass). If
RESULT OK there is an error detected during the leak test, an error symbol will be
printed.

Result Symbols in Leak Test Data Print Out and D Format

Result Symbol Description
OK Pass
OK(M) Mastering Pass
CHG +NG, CHG -NG CHG Large Leak UL, CHG Large Leak LL
ULNG*, LLNG* BAL2 Large Leak UL/BAL2 UL/DL2 Large Leak UL
BAL2 Large Leak LL/BAL2 LL/DL2 Large Leak LL
ULNG, LLNG DET UL, DET LL
UL2 NG, LL2NG DET UL2/DET Large Leak UL, DET LL2/DET Large Leak LL
PS OV! ERROR 2: PS Output Out of Range
TP <>! ERROR 3: Improper Test Pressure
P.Lo=0 ERROR 3: Zero “0” was set to the Lower Limit (TP LL).
B1TP<>! ERROR 4: BAL1 Lost Test Pressure
LIMIT! ERROR 5: Leak Limit Settings Error
AV 11 ERROR 11: Air Operated Valve Error 1
AV ?12 ERROR 12: Air Operated Valve Error 2
AV ?14 ERROR 14: Air Operated Valve Error4
AV ?15 ERROR 15: Air Operated Valve Error 5
DPS ?! ERROR 21: DPS Stopped Oscillating
V CLS! ERROR 22: Stop Valves Closed
MCMP<>! ERROR 23: Mastering Error
SLVO! ERROR 52: AD Communication Error
SLv1! ERROR 53: I/O Communication Error
FRAMc! ERROR 61: FRAM Checksum Error
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3 usBPort

Data speed is USB1.
Use the USB memory formatted to FAT16 or FAT32 file system.

-~ NOTE N

Do not connect an USB memory infected with a virus to LS-R902.
Cosmo will not be responsible for malfunction of LS-R902 due to
virus infection via USB Memories.

I
S

What data can be stored or copied to USB Memory from LS-R902

. Parameters in one file (CSV copy to USB) in Settings Menu

. Live Test Data Recording (Test Data, Waveform Data, Mastering Data) in System Menu
. Test Data Copy in Analysis Menu

. Parameter Backup for Restore (Except SPAN and Compensation value)

. Entire System Backup for Restore (Except SPAN and Compensation value)

. Operation Manual in Miscellaneous Menu

What data in USB Memory can be written to LS-R902

. Parameter Backup data
. System Backup data

NV,

Y .

[
i When restoring (copying) the test parameters saved in a USB

i memory to other LS-R902, use the “Selective Restore”.

i Using "Restore All" overwrites some crucial information such as
i span values of the differential pressure sensor and pressure

i sensor, resulting in incorrect measurement.

i o e

_____________________________________________________________________

FTP server is planned to be equipped in the future.
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1 Turn On Power

- NOTE
Tapping Bacﬂ on the Home screen
opens the Main Menu Screen.

’

Turn on the power with the power switch on the rear panel.
The Home screen will be displayed on the LCD.
(Default is Standard measurement screen) N

,_________
| TS

Let the power on for 5 minutes or longer for a warm-up before starting leak tests.

2 Go to Sub Menus, Pages and Items

All sub menus are accessible from the Main Menu, which consists of 2 pages.
Tapping an icon or an item button goes to the next page.

Main Menu 0 1] BQ & Settings 0 [W] BQ &=

W Basic Settings M Initialize to Default

W Advanced Settings M settings Backup/Restore

m Common Sett Nl mCopy CSV to USB

M Copy Settings

m Charge Delay (DL1) g Detection (DET

— § ALr-Blow (BLW)‘“ 13 10.0 E|E E
u Pressurization (CHG) — : ™ Exhaust (EXH) ava - [é| g \é
.Equalizatian (BAL1) A .End (END) ‘ [i“i E

. ¢ Back [i| m |

Items currently displayed (Red dots)

Items currently not displayed (White dots)

{t"] Scrolls the screen up and down.

/ \
@ 00 @

I— Items currently not displayed (White dots)
- |tems currently displayed (Red dots)

{5 Scrolls the screen
right and left.
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3 Go Back to the Previous Page

Tap [Back.

System Settings 1] @ & = Main Menu o ] iﬁ? [ ¥

Start-up Mode Selection - " ) ) " — - \

= Remote H System Settings M System Backup/Restore % ’:’g \
. =] - e

4:: System \

.Home Screen Selection ¥ Settings

MData to Store in USB M Passcode Setting (Ve)
) { \

- /
e i (=i WFile Creation Time s ' /
Disable | 4 4 /

R4 /

B Folder Name /
Comp Analysis Maint Language | |

™ Decimal point

~ NOTE
Tapping Bacﬂ on the Home screen that was displayed
when the power is turned on opens the Main menu.

| S

4 Settings Lock / Unlock

Unlocking the settings enables settings change. (Settings cannot be changed when it's locked)
Tapping the Lock icon pops up Settings Unlock window.

ettings Unlock

2w & e¥ s ann

Settings | | System K(Ve)

= ) [4]5]6] . - NOTE

s W B -
o S| = [1][2]3] | Use the Lock icon at the top of

’ CBack [i“i| | the Main Menu only to unlock

or lock the settings.

e -

41 Unlock / Lock Settings

Unlocking settings

5‘5 — % Go to: Main Menu > Lock > Settings Unlock > Enter the passcode (Default: 0000) >

Locking settings

f;‘fb - f,ﬁ Go to: Main Menu > Lock > The key is locked.
i et
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5 Switch the Operation Mode between Remote and Manual

When the power is turned on, the operation mode will default to the currently set operation mode. (Default is Remote.)

To switch the operation mode, Tap R‘{lﬁ‘ on the upper right of the Main Menu after unlocking settings.

Switch from Remote to Manual

o — Main Menu > Rem/Man > “Switch to Manual OK to continue?” >
LB_J - Mj R on the upper right turns to M.

Switch from Manual to Remote

F Y e » ] . . o H I?” ~
MJ —_ LR_ ) Main Menu > RgmlMan > “Switch to Remote OK to continue?” >
- M on the upper right turns to R.

-~ NOTE .

Tapping M on the Home screen while settings are locked displays
“Settings Unlock” screen. Enter the passcode. A message asking whether
to switch to Remote Mode appears.

N

,________________
| TS ——

6 Go to Home Screen

6.1 From Main Menu Screen

Main Menu

R - ) Tap /% onthe upper right corner.
o ® \ <«
= %C_;h - £ |\
\

N Settings System K(Ve) \
[ h |/

s e

i R P /

- /
Comp Analysis Maint Language | /

6.2 Directly From a Setting Screen (Shortcut)

This is a shortcut to open the Home screen without going through the Main
Menu.

Tap 1 on the upper right corner.

: =n ; . .
m Pressurization (CHG) This is convenient for searching the most appropriate test parameters by

o Faualization (BAL1) performing leak tests repeatedly.
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6.3 To Main Menu from a Measure Screen or Setting Screen

Tapping once the icon displays the Main Menu. It is unnecessary to tap the
several times to go back to the Main Menu.

m Charge Delay (DL1)

Tap E on the upper right corner.

.Pressurizatmn (CHG) H
mEqualization (BAL1)
>

“ Title Unit M

7 Settings Operations

~~ NOTE N d

Settings change is disabled while the settings are locked.
Please unlock settings.
Go to: Lock > Settings Unlock

71 Change channels

. Channel | number ascends by tapping CH# A| as CH#1 > CH#2 > CH#3...
o Chanel Title Channel number descends by tapping as CH#31>CH#30>CH#29. .

~ NOTE

The channel defaults to 00 when the power is turned on.
However, in Manual mode, the channel defaults to the one
displayed when the power was turned off the last time.

N

This is the settings for the items which are selected from multiple options.
Tap an item to set and a popup window for the options opens.

1) The option with a red square is currently selected.
Select an item and its square becomes yellow

fntfs 2) Pres to complete the selection.

®pL/min

W inH:0 ®in3?/min

{ Back »

D
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7.3  Enter a value with the numeric keypad

This is the settings for the items for which values are entered using the numeric

Pressurization (CHG)

keypad.
Tap an item to set and a popup window with a numeric keypad opens.

1) Tap|Cto clear the current value and enter a value.
2) Tap to complete the selection.

74

1)  Select an item to change among year, month and date. The selected item
is highlighted.

2018  Jun 2) Tap[A][¥]to change the numbers.

3) to complete.

7.5

1) Select an item to change among hour, minute and second. The selected
item is highlighted.

2) Tap[A][¥]to change the numbers.

3) to complete.
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1 Main Menu

This is the main menu. It consists of two screen pages. All sub menus are accessible from this screen.

=W & @

Measure .
| “sorean | | Settings| | System K(Ve)

Main Menu [ IREYS

Trouble-
shooting

Comp Analysis Maint Language

I Main Menu } !
—[ Measure Screen ] Troubleshooting ]
—[ Settings ] Misc ]
—[ System ]
—[ K(Ve) ] [ Home ]
—[ Comp ] [ Lock ]
—[ Analysis ] [ Rem/Man ]
— Maint |
—[ Language ] [ Information ]

Home /‘,) Tapping the icon returns to the Home screen.
To set the Home screen, go to: System > System Settings > > Home Screen Select

Lock % = Lock and unlock settings.
T o

Rem/Man rR-f ﬁ Toggles Remote and Manual for measurements.

Information (3
—

i Information Tapping the icon opens information for each menu.

This is the main menu. Al
All sub menus are accessible from this -
screen.

.,

~ Icons and Menus on Main Menu ~

<Home icon>
Tapping returns to the Home screen.
This icon is displayed on the upper
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2 Measurement Screen Menu

There are 6 measurement screens, Standard, Simple, Waveform, 4-Channel, Test Result Log and X-Chart. The
screens can be switched while a test is in progress.

Hedsure Sereen 284 l Measure Screen |——[ Standard ]
— e )
®Waveforn —[ Waveform ]
® 4-Channel = Customize Screen _[ 4-Channel ]
—[ Test Result Log ]

— X-Chart ]

—[ Customize Screen ]

[ Main Menu ]

E The Main Menu icon is displayed in each screen except the Language screen.

21 Measurement Screens (Remote)

Standard Waveform

E0a

Test PressurekPa

100

Test PressurekpPa

100

CH#24 -
CH# Leak Pa

17:93:32
00 .0 51 31.8 Pass 10:19:21
52 14.3 Pass 10:38:15
08 2.3 53 9.1 Pass 10:38:51
54 6.4 Pass 10:39:20

55 5.8 Pass 168:39:48
16 * 56 3.2 Pass 19:48:17

57 2.8 Pass 10:40:46

24 .0 100 58 2.8 Pass 10:41:14

10:41:57

— 27.45

Customize Screen

ustomize Screen

Leak K(Ve)

Compensation Value DET UL / DET LL

DPS Raw Output TP UL / TP LL

Test Pressure Measuring Time

{ Back »
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2.2

Measurement Screen Description: Standard (Manual)

Usually manual mode measurement is performed for initial test parameter settings.
Unlock the settings and toggle the operation mode to Manual.
The items marked with * can be Display or Hidden in Customize Screen.

This is the only screen that displays all the items selectable in the Customize Screen.

The boxed off section is the same for all the measurement screens.

OO w

I

=rxc-

A

B
*C
*D
*E

F

DPS Raw

*G
*H

1

*J

CH#: Channel number and title (Up to 20
letters are allowed for the channel title.)

Leak: Leak in a selected unit

Test Pressure: Test pressure in a selected unit
TPUL/TPLL:

Upper and lower limits for test pressure

DET UL/DET LL:

Upper and lower limits for leak in Detection
stage.

Pass/Fail Judgment: Displayed after a test.
Comp: Current compensation value

DPS Raw: Raw output of the Differential
Pressure Sensor

Stage: The current stage

K(Ve): The current K(Ve) value

Main Menu: Main Menu icon

Lock: Settings Unlock / Lock icon
Remote/Manual: |R| for Remote and M for
Manual

DET UL
DET LL

Pa

=Erx

*
Z

106.8
166.8

<cHw 1 O TV O

N : Green when the Calibration port valve on

the front panel ( >=<) is closed and orange
when it's opened.

: Screens, such as Advanced
Settings and Comp can be directly accessed.
Channell : Channel selection

@: Start key. Starts measurement that was
selected in the Mode.

Measurement ends after one cycle or is
aborted with [Stop|. For Charge hold, LS-R902
keeps pressurizing until is tapped.

: Stop key. Aborts the measurement

or Charge hold.

: Mode key. Menu to select a
measurement from Leak Test, Mastering,
Charge Hold, Automatic Setup, Blockage Data
Sample and Auto-Repeat.

: When power is turned on tapping it
goes to the Main Menu and other time, goes
back to the previous screen.

Stage Timer: Timer for each stage. Total timer
is displayed in idle state.

Buttons: Displayed only in the Manual Mode.
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Channel Selection

Mode Description

Mode ® Auto-Repeat
Leak Test m Automatic Setup
®Mastering

W Blockage Data Sample

B Charge Hold

Quick Access

Quick Access
W Advanced Settings M Settings Backup/Restore

® Comp MError Log

W System Settings

< Back

The channel selection window will pop up by tapping [Channel|.

Channel number descends by tapping as CH#31>CH#30>CH#29. ..
Channel number ascends by tapping (CH# A| as CH#1>CH#2>CH#3...

This is used only when the calibrator model is J.
Green when the Calibration port valve on the front panel (==¢) is closed and
orange when it's opened.

This is for checking the Fail Judgment performance by connecting a Leak
Master for Fail judgment.

-~ NOTE
Although the icon is displayed when the calibrator model is K (ALC
is mounted), it cannot be used in the same way as model J.

ommm————
SR

A measurement to perform has to be selected from the following 6 before
performing a measurement.

Leak Test: Air Leak Test

Mastering: Mastering value sampling

Charge Hold: Keeps pressurizing until is tapped.

Automatic Setup: Primary timers are automatically set for initial setups.
Blockage Data Sample: Samples the non-blocked data.

Auto-Repeat: Repeats the selected measurement: Leak Test, Mastering or
Blockage Data Sample. Select Auto-Repeat after selecting the type of
measurement.

Jumps to the screen selected from:
Advanced Settings

Comp

System Settings

Settings Backup/Restore

Error Log
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2.3 Measurement Screen Description: Simple (Manual)

Simple Pass/Fail display with the test pressure and leak.

Test Pressure *

Leak *

Pass/Fail Judgment
Stage Timer *

The current Stage

24  Measurement Screen Description: Waveform (Manual)

Applied test pressure and measured Leak are displayed in graphs.
The blue line indicates Test Pressure and the green line indicates Leak.

Leak *
BDd'E Test Pressure *
The scale on the left vertical e Test Pressurekpa
axis shows the Leak and the 100
right vertical axis shows the 0o

Test Pressure. Test Pressure

waveform (Blue)
The scale varies depending on

the limits. Leak waveform
(Green)
The current Stage Stage Timer *

Pass/Fail Judgment

2.5 Measurement Screen Description: 4-Channel (Manual)

Displays up to 4 channels per group of 8 out of 32 channels divided into 4 from 0 to 31 in order. Channels of your

choice can be assigned to a group of your choice by tapping |CH Grouping|.
This is useful for the cases where multiple cavities on one tested part are tested in a sequence.

Entering Stop signal resets all the displayed test results.

Test Pressure *

Leak * C
Channel Number for Group 1 . 180- Gmﬁgm Channel Grouping
Channel Number for Group 2 ) 1 00 IR (Channel Channel Assignment
Channel Number for Group 3 ) 1000
Channel Number for Group 4 _ 10 B-IE
The current Stage 27 2. | Back

Stage Timer *

( Refer to “7 OPERATIONS LISTED BY PURPOSE” for the details. [ |
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2.6 Measurement Screen Description: Test Result Log (Manual)

List of the last 10 test logs that can be viewed during leak tests. The list is updated after every test.

17:83:32
51 31.8 Pass 10:19:21
52 14.3 Pass 10:38:15
53 9.1 Pass 16:38:51
54 6.4 Pass 10:39:20
55 5.8 Pass 18:39:48
56 3.2 Pass 10:48:17

57 2.8 Pass 10:408:46
18:41:14
18:41:57

Scrolls to the left Scrolls to the right

2.7  Measurement Screen Description: X-Chart (Manual)

Test trend of all the stored test logs of the channel of your choice are displayed in a graph. (Up to 5000 logs are stored

in all 32 channels)
The graph is updated after every test. q

Graphed item is selectable by tapping item Select]

Item Selection

The most recent result

Zoom In Zoom Out

2.8 Customize Screen

-
Customize Screen [ Refer to “6 SETUP” for the details. [ 5 |

Leak mK(Ve)

Compensation Value EDET UL / DET LL
EDPS Raw Output ®mTP UL / TP LL

HTest Pressure ® Measuring Time

{ Back
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3 Settings Menu

Go to this menu to program the leak test parameters.

Settings ]
Settings
WBasic Settings W Initialize to Default

Basic Settings

W Advanced Settings

Advanced Settings

W Common Settings W Copy CSV to USB

Common Settings

ECopy Settings

Copy Settings

Initialize to Default

Settings Backup/Restore

Copy CSV to USB

)
)
)
)
)
)
)

S N N G A

Main Menu

)
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3.1 Basic Settings

Minimum settings for leak test. Setting these items enables a simple leak test.

I Basic Settings '——[ Timer ]—

Pressurization (CHG)

N

Equalization (BAL1) ]
H Balance Delay (DL2) ]
H Stabilization (BAL2) ]
= Detection (DET) ]
—[ Test Press ]——[ Pressure Unit ]
—[ Pressure Setting ]
— UpperPressLimit(tPuL) |
—[ Lower Press Limit (TP LL) ]
= Leak Limit HH Leak Unit ]
H DET UL ]
= DET LL ]
=l K(Ve) HH K(Ve) Unit ]
H K(Ve) Value ]
Pressurization (CHG)
Equalization (BAL1)
Timer Stabilization (BAL2) 0109999s]
Detection (DET)
Pressure Unit kPa, MPa (psi, kg/lcm2, bar, mbar, mmHg, cmHg, inHg, mmH20) *1
Pressure Setting Pressure applied to tested part (WORK) and reference part (MASTER)
Test Press -
Upper Press Limit (TP UL) Varies depending on the test pressure range and unit
Lower Press Limit (TP LL) pending P 9 '
Pa, kPa, mL/s, mL/min, L/min, Pa:-m?/s, E-3 Pa-m?s, Pa/s, Pa/min, *Pa/s,
Leak Unit *Pa/min
Leak Limit (mmH20, inH20, mmHg, in®min, in/d, ft/h) *1
DET UL Small leak limit for WORK side during DET stage
DETLL Small leak limit for MASTER side during DET stage
K(Ve) K(Ve) Unit Unit for K(Ve) value. Enter K(Ve) Unit if known.
K(Ve) Value Enter K(Ve) value if known.

*1  The units in () are not available for S| unit restriction models.
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3.2  Advanced Settings

All the leak test settings including the basic settings

I Advanced Settings '——[

Title

1

Channel Title

_[

Unit

Leak Unit

Test Pressure Unit

K(Ve) Unit

Timer

Charge Delay (DL1)

PCHK

Pressurization (CHG)

Equalization (BAL1)

Balance Delay (DL2)

Stabilization (BAL2)

Detection (DET)

Air-Blow (BLW)

Exhaust (EXH)

End (END)

Test Press

]_

E/P Regulator Select

Pressure Setting

Upper Press Limit (TP UL)

Lower Press Limit (TP LL)

Pressure Monitoring

PS Auto-Zero

E/P Regulator Comp Value

E/P Regulator Feedback

Leak Limit

]_

BAL2 UL

BAL2LL

DET UL2

DET UL

DET LL

DETLL2

NR lterations

8 ¥

NR Equalization

NR Equalization (BAL1) Timer

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

-~ L+ .t .t r r .t r + t t-t t t 11 1 1 1 1 1 1

NR Stabilization (BAL2) Timer

)
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®
= CHG Options - Precharge Timer(pcHe) | (7 % |
—[ E/P Regulator Select ]
—[ Precharge Setting ]
—[ Precharge Upper Limit ]
—[ Precharge Lower Limit ]
—[ Bypass Valve ]
= Q CHG Valve ]
—[ Precharge Iterations ]
—[ Pre-exhaust Timer ]
—[ Slope Charge ]
—[ E/P Regulator Comp Value ]
—[ E/P Regulator Feedback ]
H Self Check HH Overall Self Check ] G
= Blow AP Limit ]
—[ Blockage Check ] [ 7 7 ]
- ideAPCheckTmer | (70E] [T
= Idle AP Check Limit ]
=l PCHK Limit ]
—[ Press Inlet ]——[ Inlet Select ]
- Inlet A ]
= KAIZEN  optimum Value Detection (0PM) |
Title Channel Title Up to 20 letters are allowed.
Pa, kPa, mL/s, mL/min, L/min, Pa-:m3/s, E-3 Pa-m%s, Pa/s, Pa/min, *Pa/s,
Leak Unit *Pa/min
Unit (mmH20, inH20, mmHg, in¥min, in%d, fth) *1
Test Pressure Unit kPa, MPa (psi, kg/cm?, bar, mbar, mmHg, cmHg, inHg, mmH20) *1
K(Ve) Unit mL, L (in3, ft®) *1
Charge Delay (DL1) 010999.9[s]
PCHK Fixed to a value from 0.2 to 999.9 [s] for the pneumatic circuits that have the
stage and 0.0 [s] for those that don’t have the stage.
Pressurization (CHG)
Equalization (BAL1)
Timer Balance Delay (DL2)
Stabilization (BAL2) 010999.9 [s]
Detection (DET)
Air-Blow (BLW)
Exhaust (EXH)
End (END) 0.110999.9 [s]

*1  The units in () are not available for S| unit restriction models.
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E/P Regulator Select

EP/

Pressure Setting

Pressure applied to tested part (WORK) and reference part (MASTER)

Monitors the test pressure.

Upper Press Limit (TP UL) Criteria for detecting Large leak from sealing fixture.
. Limits are allowed to be negative figures when [Secondary Rise] is selected
Lower Press Limit (TP LL)
for the Inlet.
Test Press -
Pressure Monitorin Disable, Enable
9 Pressure Monitoring with Upper/Lower test pressure limits.
PS Auto-Zero Disable, Enable
EP Regulator Comp Value Used whc.an there is a difference between the specified test pressure value
and the displayed value.
E/P Regulator Feedback PS value will be fed back to the E/P Regulator.
BAL2 UL Upper leak limit for WORK side during BAL2 stage
BAL2 LL Lower leak limit for MASTER side during BAL2 stage
Medium leak limit for WORK side during DET stage which should be greater
DET UL2
than DET UL.
DET UL Small leak limit for WORK side during DET stage
DETLL Small leak limit for MASTER side during DET stage
Medium leak limit for MASTER side during DET stage which should be
DETLL2
smaller than DET LL.
Leak Limit Settable Range: 1 to 20
NR lterations Setting it to 1 allows two-level limit setting.
NR is enabled when the iterations are set to 2 or larger.
Disable, Enable
_— When enabled, the NR Equalization (BAL1) Timer and NR Stabilization
NR Equalization . . Lo
(BAL2) Timer can be set before Noise Reduction where normal detection is
repeated.
NR Equalization (BAL1) Timer
NR Stabilization (BAL2) Tmer |00 © 999918l
Precharge Timer (PCHG) For testing a large volume part with a low test pressure.
E/P Regulator Select EP/1
Precharge Setting
Precharge Upper Limit Available only for E/P regulator models.
Precharge Lower Limit
Bypass Valve Disable, Enable Bypass Circuit Unit is sold separately.
CHG Options Q CHG Valve . Not available for this model
Precharge lterations 11020
Pre-exhaust Timer 0.0t0999.9[s] Varies depending on the test specifications.
Disable, Enable
Slope Charge When enabled, pressure is gradually charged to the specified value of
precharge pressure within the time of Precharge Timer.
EP Regulator Comp Value The rate of precharge compensation by E/P Regulator.
E/P Regulator Feedback PS value will be fed back to the E/P Regulator.
Overall Self Check Enable, Disable
Blow AP Limit Check the pneumatic circuit of LS-R902
Blockage Check Check the blockage of external valves. 0 to 500 %
Self Check 9 Set to 0 to disable the feature.
Idle AP Check Timer L
— Check the fill valve during idle state.
Idle AP Check Limit
PCHK Limit 1%, 0.5%
Press Inlet Inlet Select Not available for this model
Inlet A Pressure / Vacuum / Secondary Rise
KAIZEN Optimum Value Detection Disable, Enable

(OPM)
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3.3 Common Settings

Common settings for all the channels

Basic

—[ Stop Signal

I Common Settings '——[

—[ Judgment Signal Type

—[ Exhaust Interference Prevention

143.6 e

—[ Special

H Start After Reject

—[ PSW Monitoring

—[ Manufacturer1

—[ Manufacturer2

)
)
)
—[ Stop Valve Monitoring ]
)
)
)

—[ DET Judgment Timing

Stop Signal Normally Open, Normally Closed
Basic Judgment Signal Type Pulse, Hold
Exhaust Interference .
. Disable, Enable
Prevention
Stop Valve Monitoring Disable, Enable Do not change the settings
Spedial Start After Reject Start only, Stop then Start Normally “Start only”
PSW Monitoring Disable, Enable Available only for H49, H20 and L0O2 models
DET Judgment Timing End of DET, Abort at Limit
Manufacturer1 Settings cannot be c