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List of Tests
Test Items Test Result
[ 1] 1. Leakage Current Test for Cord-and-Plug Equipment N/A
X | 2. Protective Bonding Circuit Test Pass
X | 3. Input Current Test Pass
X] | 4. Insulation Resistance Test Pass
X | 5. Dielectric Voltage Withstand Test Pass
X | 6. Protection Against Residual Voltages Test Pass
X | 7. Transformer Output Short Circuit Test N/A
X | 8. Power Supply Output Short Circuit Test Pass
X | 9. Strain Relief Test Pass
X 10. Safety Circuit Function Test And Safety Circuit Conductor Pass
Disconnection Test
X] | 11.Temperature Test Pass
X] | 12. 250N Steady Force Test Pass
X] | 13. Sound Pressure Level Test Pass
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1. Leakage Current Test for Cord-and-Plug Equipment

1.1 Reference Standards
SEMI S22-0715a, Clause 22.2
1.2 Test Requirements

A 1500 ohm resistor shunted by a 0.15 pF capacitor (impedance network) and a true
RMS voltmeter with an accuracy of 1.0%. The impedance network may be a separate
assembly or incorporated within a leakage current measuring instrument.

1.3 Test Procedure

For equipment connected to the facility branch circuit with a cord-and-plug (plug/socket
combination), ensure that the equipment is isolated (e.g., by placing the equipment on a
wooden or other nonconductive surface). Connect the equipment to its rated source of
supply with the protective earthing conductor disconnected and operate it at the least
favorable conditions specified by the manufacturer. Connect the impedance network
between each accessible metal part and the protective earthing conductor. In
determining accessibility of energized parts, remove all doors, panels, etc. that are to be
removed by the operator during normal operation. Using a true RMS voltmeter,
measure the voltage drop across the impedance network. Calculate the leakage current
using the formula:

measured

Voltage

leakage 1500 ohms

1.4 Test Results

The maximum calculated leakage current does not exceed 3.5 mA.
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Leakage Current Test for Cord-and-Plug Equipment Test Data

Test Equipment

Item 1 Item 2
Description N/A Description N/A
Manufacturer N/A Manufacturer N/A
Model N/A Model N/A
Serial Number N/A Serial Number N/A
Calibration Date | N/A Calibration Date | N/A

Leakage Current Test for Cord-and-Plug Equipment Test Data
Voltage Measurements(V) Real Leakage Current(A) Test Result
N/A N/A N/A

Test Comments and Notes

N/A
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2. Continuity of the Protective Bonding Circuit Test

2.1 Reference Standards
SEMI S22-0715a, Clause 22.3
2.2 Test Requirement

The resistance between the protective earthing conductor terminal and each accessible
part should not exceed 0.1 ohm.

2.3 Test Procedure

1) De-energize, lock out/ tagout the machine from the supply source.

2) Disconnect the main equipment ground conductor from the supply from the
ground terminal.

3) Connect the common terminal of the multi-meter or current injection test
source to the protective earth (PE) or main ground terminal.

4) Measure and record the ground resistance from accessible metal parts of the
system to the ground terminal.

2.4 Test Results

1) The ground impedance of the system was tested using the current injection
method. A test current of 10A was injected from the ground terminal to
accessible metal parts of the system.

2) The impedance measured between all locations tested on the system and the
protective grounding circuit was 0.1ohms or less.
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Continuity of the Protective Bonding Circuit Test Data

Test Equipment
Ground Impedance Test

Iltem 1 Iltem 2
Description CE MultiTester Description N/A
Manufacturer METREL Manufacturer N/A
Model MI 2094 Model N/A
Serial Number 11130175 Serial Number N/A
Calibration Date Aug. 18, 2015 Calibration Date N/A
Continuity of the Protective Bonding Circuit Test Results
Test Measured Test
Component/Location Under Test Current Resistance
Result
(A) (mQ)
Earthing terminal 1 of left electrical box to PE 10 43 Pass
PE pin of PS01 to PE 10 18 Pass
PE pin of PS02 to PE 10 23 Pass
PE pin of SRO1 to PE 10 23 Pass
PE pin of PS03 to PE 10 17 Pass
Earthing terminal 1 of right pneumatic box to PE 10 33 Pass
Earthing terminal 2 of left cylinder door to PE 10 55 Pass
Earthing terminal 2 of right cylinder door to PE 10 55 Pass

PE pin of THO1 to PE 10 63 Pass
Test Comments and Notes
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3. Input Current Test

3.1 Reference Standards
SEMI S22-0715a, Clause 22.5

3.2 Test Requirements

The measured input current must be less than or equal to 110% of the machine
nameplate full load current value.

Note — This test is performed to confirm input current and document test conditions

3.3 Test Procedure

1) Set the machine up to run in a full load production mode or a simulated production
mode and start and run the machine.
2) Measure and record the input voltages from phase to phase and phase to ground for
all phases of each supply to the system under test.
3) Measure and record the input current for each phase of the system under test.
a) Install the meter and clamp on current transformer on the phase under test.
b) Set the meter to the RMS record mode.
c) Measure and record the average and maximum current over a 5 minute period.
The period can be extended to a longer measuring period if required due to the
operation cycle of the machine.

4) Measure and record the ground current on the machine equipment grounding
conductor.

3.4 Test Results

1) The system was operated in diagnostic mode for the testing.
2) The system full load current met the parameters established in SEMI S22 No.

significant ground currents were measured. Test data is included on the test data
sheet on the following page.
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Input Voltage and Current Test Data

Test Equipment

ltem 1 Iltem 2
Description AC/DC Clamp Meter | Description N/A
Manufacturer LUTRON Manufacturer N/A
Model DM-6046 Model N/A
Serial Number 1.300265 Serial Number N/A
Calibration Date Oct. 09, 2014 Calibration Date | N/A
Voltage Phase To Ground
Measurements [Va.c.]
Test Location Vi1pE Vi2-pE --
Main Breaker
terminals 64 59 --
(AC power L1/L2)
Voltage Phase To Phase
Measurements [Va.c.]
Main Breaker Vivez — —
terminals 195 B B
( AC power L1/L2)
Current )
Maximum Load [A]
Measurements
Test Location IL1 lLo --
Main Breaker
terminals 0.4 0.3 --
( AC power L1/L2)
Ground Current Measurements Average Values (Amps)
Test Location | ground
Equipment Grounding and Input Conductors 0
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4. Insulation Resistance Test

4.1 Reference Standards
EN 60204-1:2006/A1:2009, Clause 18.3
4.2 Test Requirements

The insulation resistance of between the power conductors and the protective bonding
circuit needs to be 1 Meg-Ohm or greater.

4.3 Test Procedure

1) De-energize, lock out, and tag out the machine from the supply source.

2) Connect the negative (-) terminal of the insulation tester to the machine “PE”
terminal.

3) Connect the positive (+) terminal of the insulation tester to the circuit under
test.

4) Apply a voltage of 500 V for a period of one minute. After one minute record
the insulation resistance value in Meg-Ohms on the test data sheet.

5) Apply the test voltage to each phase of the machine power circuits
simultaneously or individually.

4.4 Test Results

The insulation resistance was measured on each of the machine’s main power circuits
to be 1 Meg-Ohm or greater.
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Insulation Resistance Test Data

Test Equipment

ltem 1 Item 2
Description CE MultiTester Description N/A
Manufacturer METREL Manufacturer N/A
Model Ml 2094 Model N/A
Serial Number 11130175 Serial Number N/A
Calibration Date | Aug. 18, 2015 Calibration Date N/A
Insulation Resistance Test Data and Results
Test Voltage 500 V Insulation Resistance [MQ]
o L Phase Phase Test
Description Of Circuit Tested L1-PE Lo_PE -- Results
Main disconnecting device Secondary 28.21 28.30 -- Pass

Test Comments and Notes
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5. Dielectric Withstand Test

5.1 Reference Standards
SEMI S22-0715a, Clause 22.6
5.2 Test Requirements

The electrical equipment shall withstand a dielectric test voltage applied for a period of
at least one second between the conductors of all circuits and the protective bonding
circuit, except for those circuits intended to operate at or below PELV voltages.

5.3 Test Procedure

1) De-energize and lock out power to the equipment under test from the facility
source.

2) Ensure the test set is in calibration and is capable of delivering at least 500VA
to the test specimen.

3) Remove printed wiring assemblies or other electronic components that may be
damaged from the high voltage test potential.

4) Energize each phase of all power circuits in the equipment with the AC test
potential for a period of 1 minute.

5.4 Test Results

Dielectric withstand testing was performed per the requirements SEMI S22-0715a.
Testing was performed at 1,500VAC for 1 minute. The machine passed all tests without
insulation breakdown.
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Dielectric Withstand Test Data

Test Equipment

ltem 1 ltem 2
Description CE MultiTester Description N/A
Manufacturer METREL Manufacturer N/A
Model Ml 2094 Model N/A
Serial Number 11130175 Serial Number N/A
Calibration Date Aug. 18, 2015 Calibration Date N/A
Dielectric Withstand Test Data And Results
Test Voltage 1,500 VAC Leakage Current [mA] Test
o L Phase Phase Results
Description Of Circuit Tested L1-PE L 2-PE --
Main disconnecting device Secondary 4.8 4.8 Pass

Test Comments and Notes

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6. Protection against Residual Voltage Test

6.1 Reference Standards

EN 60204-1:2006/A1:2009, Clause 18.5
SEMI S22-0715a, Clause 22.12

6.2 Test Requirements

Live parts having a residual voltage greater than 60V after the supply has been
disconnected shall be discharged to 60V or less within a time period of 5 seconds after
disconnection of the supply voltage provided that rate of discharge does not interfere
with the proper functioning of the equipment.

6.3 Test Procedure

1) Operate the equipment under normal full load conditions.

2) Place the digital multi-meter on the power circuit terminals and verify that line
voltage exists on the terminals under test.

3) De-energize the equipment and measure the time it takes for the voltage to
fall to 60V or less.

6.4 Test Results

The residual voltage on the machine’s power circuit(exposed terminals) fell to 60V in
less than 5 seconds.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Protection against Residual Voltage Test Data

Test Equipment

Item 1 Item 2

Description AC/DC Clamp Meter Description N/A
Manufacturer LUTRON Manufacturer N/A
Model DM-6046 Model N/A
Serial Number 1.300265 Serial Number N/A
Calibration Date | Oct, 09, 2014 Calibration Date | N/A

Residual Voltage data

Initial Condition

Voltage Phase To Phase
Measurements [Va.c.]
Test Location Viil2 -- -

Main Breaker terminals
(L1/L2) 1269 == -

Test Data
Test Location T=5 Sec T=30 Sec Test Result
Main Breaker terminals
L1/L2 ov ov Pass

Test Comments and Notes
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7. Transformer Output Short Circuit Test

7.1 Reference Standards
SEMI S22-0715a, Clause 22.8
7.2 Test Requirements

Timer with accuracy of £5 minutes. A substantial conductor suitable for carrying the
short circuit current.

7.3 Test Procedure

With the equipment in its standby condition, short circuit the output of each power
transformer.

NOTE 72: If overcurrent protection is connected to the output of the transformer under
test, connect the short-circuit jumper after this protective device.

EXCEPTION 1: Where the overcurrent protective devices on the input or output of the
transformer are rated at not more than 125% of the rated current of the transformer
respectively and the overcurrent protective devices are certified by an accredited
testing laboratory, the transformer need not be subjected to this test.

EXCEPTION 2: A thermally-protected or impedance-protected transformer that is
certified by an accredited testing laboratory need not be subjected to this test.

7.4 Test Results

A hazardous condition (e.g., smoke, fire, or molten material) does not exist within 8
hours or before activation of overcurrent protection, thermal protection, or other
protective circuit/device, whichever occurs first.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Transformer Output Short Circuit Test Data

Transformer Output Short Circuit Test Data

Transformer Related Document Test Result
Transformer N/A

Test Comments and Notes

N/A

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8. Power Supply Output Short Circuit Test

8.1 Reference Standards
SEMI S22-0715a, Clause 22.9

8.2 Test Requirements

Timer with accuracy of £5 minutes. A substantial conductor suitable for carrying the
short circuit current.

8.3 Test Procedure

With the equipment in its standby condition, short circuit the output of each power
supply, one at a time.

NOTE 73: If overcurrent protection is connected to the output of the power supply
under test, connect the short circuit jJumper after this protective device.

EXCEPTION: A power supply that is certified by an accredited testing laboratory and
used in accordance with its certification and the manufacturer’s instructions need not
be subjected to this test.

8.4 Test Results

A hazardous condition (e.g., smoke, fire, or molten material) does not exist within 8
hours or before activation of overcurrent protection, thermal protection, or other
protective circuit/device, whichever occurs first.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Power Supply Output Short Circuit Test Data

Power Supply Output Short Circuit Test Data
Power Supply Related Document Test Result
Certification provided Pass

Test Comments and Notes

EDR-150-24

AALAMR <y Single Output industial DIN RAL EDR-150-24

®-EEICBCE

B Features M Applications

* Universal AG input/ Full range * Industriz conraol system

* Protections: Short circuit / Owerioad / Over voltage * Semiconductor fabrication eguipment
{ Qver tempe raturs * Factory automation

* Cooling by free air convection * Blecro-mechanical spneratus

* Can be ingtalled on DIN ail TS-357.50r 15

* UL 508 (industrial control equipment) approved
ENG 1000 -6-2(ENSD082-2) industrial immuniy level
* 100% full load burn-in test

* 2 years wamanty

M Description

EDR-150 is one economical sim 150W Din rall power supply seres, adapt to be installed on TS-35/7.5
or TS-35/1 5 mounting rails. The body is designed 40mm in width, which allows space saving inzide the
cabinels. The entire series adopia thetull range AC input from B0VAC to 264VAC and conforma to
ENE 1000-3-2(=80% Load), the norm the Europesan Unionregulates for monic cument.

EDR- 150 = designed with metal housing that enhances the unit's power dissipation. With working efficiency
up 108 7%, the entire series can operale at the ambient temperature between -20°C and 800 under air
convection. It is equipped with constant current mode forover-load protection, fitting various inductive
or capaciive applications. The complete protection funclions and relevent cerificaies for industrial control
epparatus {(ULS08, TUV ENGOD50-1, and etc.) make EDR-150 avery competitive power supply solution
tor industrial applications.

B Model Encoding

EDR - 150-%
Output voitage

Ouiput wattage
Model name
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Power Supply Output Short Circuit Test Data

Test Comments and Notes
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DR-RDN20
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Power Supply Output Short Circuit Test Data

Test Comments and Notes

MDR-40
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9. Strain Relief Test

9.1 Reference Standards
SEMI S22-0715a, Clause 22.7
9.2 Test Requirements

Timer with accuracy of 5 seconds. A calibrated weight to apply a force of 156 N (35
Ibs.) £ 1.56 N (0.35 Ibs.). A supporting surface on which to secure the equipment.

9.3 Test Procedure

Support the equipment on a surface so it will not move when the force is applied to the
cord. Disconnect the internal connections for the cord. Mark the external portion of the
cord with tape where it meets the strain relief.

Apply a direct pull of 156 N (35 Ibs.) to the equipment supply cord from the least
favorable angle. If necessary, use pulleys or other means to adjust the angle of force
applied to the strain relief on the equipment. Apply the force gradually by slowly
suspending the weight on the cord and maintain the applied force for a period of one
minute.

9.4 Test Results

No displacement of the tape demonstrates an acceptable result.
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Strain Relief Test Data

Test Equipment

Item 1 Item 2
Description Handy Force Gauge Description N/A
Manufacturer SHIMPO Manufacturer N/A
Model FGE-500HX Model N/A
Serial Number 79812J544 Serial Number N/A
Calibration Date | December 04, 2015 Calibration Date | N/A

Strain Relief Test Data
Test force Test Result
168 N Pass
Test Comments and Notes

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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10. Safety Circuit Function Test And Safety Circuit Conductor
Disconnection Test

10.1Reference Standards

SEMI S22-0715a, Clause 22.10
SEMI S22-0715a, Clause 22.11

10.2Test Requirements

The functions of electrical equipment shall be tested, particularly those related to
safety and safeguarding

10.3Test Procedure

1) Set up and energize the equipment. Operate the equipment in a normal
running condition.

2) Activate each EMO button on the machine. Ensure the EMO buttons operate
per the requirement of NFPA79 and the design intent for the system.

3) Activate each safety interlock on the system. Ensure that interlocks perform
per the requirement of NFPA79 and their design intent. Where necessary
ensure single point failures do not disable the interlock.

4) For each independent safety interlock circuit (such as door safety interlock),
EMO, and safety sensor (e.g., exhaust sensor, low fluid level sensor),
disconnect each safety interlock circuit one conductor at a time.

10.4Test Results

EMO buttons and Door interlock switches were activated. EMO buttons and Door
interlock switches operate per the requirement of NFPA 79 and the design intent of
the system. The opening of the safety circuit causes the equipment to be placed in a
safe condition as if the safety device had been actuated. Reconnecting the conductor
should not cause the system to resume operation.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Functional Test Results

Test Equipment

Item 1 ltem 2
Description N/A Description N/A
Manufacturer N/A Manufacturer N/A
Model N/A Model N/A
Serial Number N/A Serial Number N/A
Calibration Date | N/A Calibration Date N/A
Functional Test Results
Test Component/Location under Test C”C'%" Fal s_afe Not Auto

Function Device Reset

EMO Pass Pass Pass

2 DPS(EXO01) Pass Pass Pass

3 DPS(EX02) Pass Pass Pass

4 Smoke Fire Detector Pass Pass Pass

5 Door Lock Pass Pass Pass

Test Comments and Notes

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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11.Temperature Test

11.1 Reference Standards
SEMI S22-0715a, Clause 22.13

11.2Test Procedure
The equipment is to be operated at the manufacturer’'s maximum design load for 8
hours or until thermal equilibrium is reached (whichever occurs first). Measure and

record the ambient room temperature. Measure and record the temperatures of the
various components and devices for comparison as table3.

Table 3 Maximum Temperature Limit

Parts of the Equipment Temperature Limit (°C)
KEnife switch blade and contact jaws 55
Fuse and fuse chp 110
Insulated conductors =
Field wiring terminals -
Equipment marked for 60°C or 60°C/75°C supply wires 75
Equipment marked for 75°C supply wires 90
Buses and connecting straps or bars 125
Capacitors =
Power switching semiconductors =
Printed wiring boards =
Motors and Transformers =

#1 The temperature as marked on the conductor or otherwise the rated temperature designated by the conductor manufacturer.
#2 The temperature marked on the capacitor or otherwise the rated temperature designated by the conductor manufacturer.

#3 The case temperature for the apphed power dissipation recommended by the semiconductor manufacturer.

#4 The operating temperature of the board as specified by the board manufacturer.

#5 The rated temperature of the motor or transformer as specified by the manufacturer. if provided. When not provided, use
appropriate standards such as IEC 61010-1 for gmdance.

11.3Test Results

Acceptable Results — The ambient temperature should be subtracted from 40°C or
the maximum ambient temperature specified in the manufacturer’'s documentation,
whichever is greater. This difference should be added to all the measured
temperatures and these results should not exceed the values listed in Table 3.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Temperature Test Data

Test Equipment

Iltem 1 ltem 2
Description Infrared Thermometer | Description N/A
Manufacturer FLUKE Manufacturer N/A
Model FLUKE-59 ESP Model N/A
Serial Number 26180090 Serial Number N/A
Calibration Date Oct. 02, 2014 Calibration Date N/A

Component/Location Under Test Terr':/Ipeearzl':lz(rES(t) R-I(-aesitlt

SEO1 33.0 Pass

SEO02 29.6 Pass

SE06 28.8 Pass

SEO7 28.2 Pass

RM 30.4 Pass

QF1 28.6 Pass

KMO 38.2 Pass

CB0O1 39.6 Pass

PSO1 34.2 Pass

PS02 33.2 Pass

SRO1 28.6 Pass

PS03 33.0 Pass

KA1l 38.8 Pass

KA2 37.4 Pass

KA20 28.4 Pass

KA21 27.4 Pass

KA22 37.0 Pass

KA31 26.4 Pass

SDO1 34.6 Pass

PLO1 25.0 Pass

DOO01 23.2 Pass

HLO2 23.2 Pass

HLO1 24.6 Pass

IAO01 29.4 Pass

YV-10 22.6 Pass

YV-1 22.8 Pass

YV-5 22.4 Pass

EX01 22.8 Pass

THO1 32.8 Pass

EMO 23.2 Pass

DLO1 22.4 Pass

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Test Comments a
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12. 250 N Steady Force Test

12.1Reference Standards
SEMI S22-0715a, Clause 22.14
12.2Test Procedure

The panel is to be subjected to a steady force of 250 N + 10 N (55.55 Ibs. + 2.22 Ibs.)
for a period of 5 seconds, applied to the enclosure, fitted to the equipment, by means of
a suitable test tool providing contact over a circular plane surface 30 mm in diameter.

12.3Test Results

If flexing of the enclosure panel occurs, it should not cause shorting or reduction of a
clearance distance to less than that stipulated between the enclosure and hazardous
energized parts inside.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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250 N Steady Force Test

Test Equipment

Iltem 1 Item 2
Description Digital Force Gauges | Description N/A
Manufacturer SHIMPO Manufacturer N/A
Model FGE-500HX Model N/A

Serial Number

798123544

Serial Number

N/A

Calibration Date

October 28 , 2014

Calibration Date

N/A

250 N Steady Force Test
Test force
250N+ 10N
Test Comments and Notes

Test Result
Pass

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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13.Sound Pressure Level Test

13.1Reference Standards

SEMI S2-0712b, Clause 27
13.2Test Requirements

The sound pressure level shall not be exceeded 80dBA.
13.3Test Procedure

1) Measure and record the ambient noise level.

2) Noise level will be measured at a distance of 1 meter from the surface of the
machinery and at a height of 1.6 meters from the floor or access platform.

13.4Test Results

The measured sound level is under 80 dBA.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Sound Pressure Level Test Data

Test Equipment

Item 1 Iltem 2
Description Sound level meter Description N/A
Manufacturer TES Manufacturer N/A

Model 1351 Model N/A
Serial Number 050509868 Serial Number N/A

Calibration Date | Sep. 04, 2015 Calibration Date N/A
Sound Pressure Level Test

Location Measured sound level(dBA)
Front Side 40.2

Right Side 40.3

Left Side 48.0

Test Comments and Notes
Measured Ambient Sound Level: 43.3 dBA
Remarks

- End of report -
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