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1. Test Site

1.1. Testing Location

Electronics Test Center, Taiwan
No. 8, Lane 29, WenMing Rd, Leshan Tsuen Guishan Shiang, Taoyuan County 33383, Taiwan
(R.O.C)

1.2. Measurement Uncertainty

Testing Item Frequency Range Uncertainty
Conducted Emission 150kHz - 30MHz 2.3dB
Disturbance Power 30MHz - 300MHz 2.8dB

Note:
The uncertainty represents an expended uncertainty expressed at approximately the 95%
confidence level using a coverage factor of K=2.

2. Description of the Test Samples

2.1. General Description of Equipment

The EUT is Railway Embedded Computer with the type designation AEV-6356 intended to use on
railroad. It mainly consists of computer control board, 4 sets of COM ports, 2 sets of LAN ports, 2
sets of hard disk, USB, DVI port, VGA port and compact flash card. All output cables are less than
30m length.

The operating voltage is 24VDC. The testing items included the visual test, performance test (only
included voltage variation, not included voltage interruption test) cooling test, dry heat test, damp
heat test, insulation test, supply overvoltage test, vibration & shock test & low temperature storage
test.

The EUT’s Function test is using the built in Burn-in Test software to check all the internal
components, such as CPU, Port functions, etc., and during the test period, there has no error in any
item.
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2.2. Rating and Physical Characteristics

Type Designation: AEV-6356
Input Voltage: DC 16.8-30V
Rated Current: 5A
Protection Class: i

2.3. Sources of Interference

Thermostat

2.4. Noise Suppression Parts

None

2.5. Submitted Documents

(1) 2 test samples
(2) Function test (Burn in Test) criteria
(3) User Manual

3. Measurement Conditions

3.1. Modes of Operation

The subject equipment was investigated in ‘Continuous ON or OFF’ mode depending on test
requirements.

3.2. Additional Equipment

There’s no any additional equipment in the EUT.

3.3. Test Setup

The test setup is depending on individual testing requirements which are shown in clauses 5.1 to
5.10 respectively.

The described test setup is according to the Basic Standard.
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Input power Railway Embedded Computer:

DC 24V — Model: AEV-6356

LAN port <30m

\ 4 A 4 A 4 A 4 \ A 4

Monitor x2 Keyboard Mouse HDD x2 Laptop x2

3.3.1. Connected Cables and Length
e All external cables are less than 30m

3.4. List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

Item| Kind of Equipment Mag;;aectNuor.er/ Calibration Date Cgﬂgg‘:t%n
1 |T & H Chamber ESPEC PDL-4K May 04, 2012 May 03, 2013
2 |DC Power Supply GW SPS-3610 May 25, 2012 May 24, 2013
3 |DC Power Supply GW GPS-3030DD May 25, 2012 May 24, 2013
4 |Vibration Test System SHINKEN G-5230S Jun. 29, 2012 Jun. 28, 2013
5 |Accelerometer SHINKEN V11-101S Apr. 24, 2012 Apr. 23, 2013
6 |Hipot Tester CHROMA 19054 Aug. 23, 2012 Aug. 22, 2013
7 |High Resistance Meter ~ |HP 4339B Dec. 24, 2012 Dec. 23, 2013
8 ;';;:&”'CS/ Flicker Test |1 ceq Profline 2145 Aug. 10,2012 | Aug. 09, 2014

3.4.1. Calibration of Test and Measurement Instruments

Above listed equipment undergoes a regularly calibration. At the time of testing all the used
equipment was within its period of calibration. The calibration documentation and dates are stored
in the calibration record folder of the laboratory.

3.5. Abbreviations

PASS means ‘complied with requirement’ N/A  means 'not applicable’

FAIL  means 'not complied' EUT means 'Equipment Under Test'
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4, Test Results
Summary of the Test Results is shown as below Table 2.
Table 2: Summary of the Test Results
No.| Testitems Standards to complied with Criteria Result
1 | Visual EN 50155: 2007 No damage or deterioration PASS
inspection Clause 12.2.1 occurred
2 | Performance EN 50155: 2007 Voltage variation test PASS
test* Clause 12.2.2 Test voltage :
(1) 0.7Un (minimum voltage)
(2) 1.15Un (rated voltage)
(3) 1.25Un (maximum voltage)
Note :
U, : Nominal voltage = 24V
3 | Cooling test* | EN 50155: 2007 Temperature: -40°C PASS
Clause 12.2.3 Test duration: 16 hours
EN 60068-2-1: 2007, test Ad.
4 | Dry heat test* | EN 50155: 2007 Temperature: 70°C PASS
Clause 12.2.4 Test duration: 6 hours
EN 60068-2-2: 2007, test Bd. | Extra over-temperature test
Temperature: 85°C
Test duration: 10 minutes
5 | Damp heat test | EN 50155: 2007 Sample condition: Operating PASS
cyclic* Clause 12.2.5 Temperature: 25°C ~55°C
EN 60068-2-30: 2005, test Db.| Humidity: 95%RH
Duration: 24 hours/cycle
Cycles: 2cycles, total times: 48
hours
6 | Supply EN 50155: 2007 Voltage: 1.4 Un PASS
overvoltage Clause 12.2.6 Duration: d 0.1 second
test Duration: D 1.0 second
7 | Insulation test | EN 50155: 2007 A. Insulation measurement test: PASS

Clause 12.2.9

Voltage: 500 Vg
Duration: 1 minute

B. Voltage withstand Test:
Power: 710Vdc
Cut-off current: 5 mA
Duration: 1 minute
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No.| Testitems Standards to complied with Criteria Result

8 | Vibration test* | EN 61373: 2010 A. Vibration test PASS

Clause 12.2.11 Refer to EN 61373 section 8
Table 1 Category 1 Class B
Wave form: Random wave
In operating condition
Duration: 10 minutes

B. Simulated long life test
Refer to EN 61373 section 9
Table 2 Category 1 Class B
Wave form: Random wave
In operating condition
Duration: 5 hours

9 | Shock test* EN 61373: 2010 Refer to EN 61373 section 10 PASS
Clause 12.2.11 Table 3 Category 1 Class B

A. Sample condition: Operating
Pulse shape: Half-sine pulse
Peak acceleration: 3 g
Duration of pulse: 30 ms
Direction: +Vertical and

+Transverse (4 directions)
Number of shock: 3 shocks /
direction, total 12 shocks

B. Sample condition: Operating
Pulse shape: Half-sine pulse
Peak acceleration: 5 g
Duration of pulse: 30 ms
Direction: xLongitudinal (2

directions)
Number of shock: 3 shocks /
direction, total 6 shocks

10 | Low EN 50155: 2007 Temperature: -40°C PASS
temperature Clause 12.2.14 Test duration: 16 hours
storage test * EN 60068-2-1: 2007

Note: * All the performance checks are excluded the voltage interruption test.
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4.1. Visual Inspection

4.1.1. Visual Inspection Requirements

1. Standard Application: EN50155:2007.

2. Test sample: Number 1 & Number 2 of the test sample (As shown in Figure 1 and Figure 2)

3. The visual inspection shall be carried out to ensure that the equipment is of sound construction
and, so far as can be ascertained, meets its specified requirements.

4. A visual inspection shall also be carried out after a type test has been performed to check whether
any damage or deterioration has occurred resulting from the tests.

4.1.2. Test Date and Ambient Condition

1. Test date: Mar. 12" 2013 to Mar. 29", 2013
2. Ambient condition:

Temperature: 22~25°C

Humidity: 50~62%RH

4.1.3. Visual Inspection Result

The EUT has checked that there is no damage or deterioration occurred.

The visual inspection is also be carried out after the type test, such as cooling test, dry heat test,
vibration test to check whether any damage or deterioration has occurred resulting from the tests.
And the result will determine whether those tests are pass or fail.

Test item Result
Dry heat test No damage PASS
Dry heat extra over-temperature test No damage PASS
Cooling test No damage PASS
Vibration and mechanical shock test No damage PASS
Damp heat cyclic test No damage PASS
Low temperature storage test No damage PASS
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Figure 1 : Appearance of sample (Front view)

Figure 2 : Appearance of sample (Rear view)
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4.2. Performance Test

4.2.1. Performance Test Requirement

1. Standard Application: EN50155:2007
2. Test sample: Number 1 of the test sample (As shown in Figure 1 and Figure 2)

3. Performance test shall include Supply variations not include the voltage interruption test.
Test voltage :
(1) 0.7 U, (minimum voltage)
(2) 1.15 U, (rated voltage)
(3) 1.25 U, (maximum voltage)

Note : U, : Nominal voltage = 24V
4. Requirement: tests shall be performed to prove correct functioning at minimum voltage (0.7
U,), rated voltage (1.15 U,) and maximum voltage (1.25 Uy)

4.2.2. Test Date and Ambient Condition

1. Test date: Mar. 12", 2013 to Mar. 29", 2013
2. Ambient condition:

Temperature: 22~25°C

Humidity: 50~62%RH

4.2.3. Performance Test Setup

The Performance Tests setup are accompany with the dry heat test, cooling test vibration test, damp
heat test and low temperature storage test. Check on those sections.

4.2.4. Performance Test and Result

Test item Result
Dry heat test No damage PASS
Dry heat extra over-temperature test No damage PASS
Cooling test No damage PASS
Vibration and mechanical shock test No damage PASS
Damp heat cyclic test No damage PASS
Low temperature storage test No damage PASS
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4.3. Cooling Test

4.3.1. Cooling Test Requirements

1. Standard application: (1) EN 50155:2007. (2) EN 60068-2-1: 2007, Test Ad.
2. Test sample: Number 1 of the test sample (As shown in Figure 1 and Figure 2)
3. Test criteria
Sample condition: Non-operating mode
Temperature: -40°C (Class TX Column 2)
Duration: 16 hours
4. Checking requirement
B At the end of test period the sample shall be switched on and a performance check shall be
carried out, keeping the sample at the low temperature for performance check.
W The sample should perform visual inspection and function test after test
B The sample should perform performance test during and after test

4.3.2. Test Date and Ambient Condition

1. Test date: Mar. 13", 2013
2. Ambient condition

Temperature: 22°C

Humidity: 56%RH

4.3.3. Cooling Test and Setup

1. Cooling test
Sample condition: Non-operating mode
Temperature: -40°C (Class TX Column 2)
Duration: 16 hours
2. Test setup
The cooling test setup is shown as in Figure 3 cooling test
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Figure 3 : Cooling Test

4.3.4. Cooling Test Result

B Visual and Performance Checking Result

Result
Sample

Visual inspection Function test | Performance test

AEV 6356 (HDD) Number 1 No damage PASS PASS
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B Function test
The function test is satisfied the requirements of manufacture of EUT defined.

-0
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Figure 4 : Function test during Cooling Test
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= =

Figure 5 : Function test after Cooling Test
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B Performance test during cooling test

Test mode \oltage variations Result
Minimum voltage 0.7 U, PASS
Rated voltage 1.15 U, PASS
Maximum voltage 1.25 U, PASS

B Performance test after cooling test

Test mode \oltage variations Result
Minimum voltage 0.7 U, PASS
Rated voltage 1.15 U, PASS
Maximum voltage 1.25 U, PASS
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4.4. Dry Heat Test

4.4.1. Dry Heat Test Requirements

1. Standard application: (1) EN 50155:2007 (2) EN/IEC 60068-2-2: 2007, Ad.
2. Test sample: Number 1 of the test sample
3. Test criteria

A. Dry heat test

Sample condition: Operating mode
Temperature: 70°C (Class TX Column 2)
Duration: 6 hours

B. Extra over-temperature test
Sample condition: Operating mode
Temperature: 85°C (Class TX Column 2)
Duration: 10 minutes

4. Checking requirement (include dry heat and extra over-temperature test)
W The sample should perform visual inspection and function test after test
B The sample should perform performance test during and after test (dry heat test), and during
test check should keep the temperature at the defined high temperature.
B The sample should perform performance test during test (extra over-temperature test)

4.4.2. Test Date and Ambient Condition

1. A. Dry heat test

Test date: Mar. 12", 2013
Temperature: 70°C
B. Extra over-temperature test
Test date: Mar. 12", 2013
Temperature: 85°C
2. Ambient condition
Temperature: 22°C

Humidity: 52%RH
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4.4.3. Dry Heat Test Setup

P

Figure 6 : Dry heat and extra over-temperature test
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4.4.4. Dry Heat Test Result (include dry heat and extra over-temperature test
result)

The EUT had been checking the visual, function and performance test during and after the cooling
test as below:

A. Dry heat test
B Visual and Performance Checking Result

Result
Sample - - - -
Visual inspection Function test Performance test
AEV 6356 (HDD) Number 1 No damage PASS PASS

B Function Test
The function test is satisfied the requirements of manufacture of EUT defined.

2 Savy (o SRRAR S . ‘&EJ
< S T e et R
f A W SEtIad U

Figure 7 : Function test during Dry Heat Test
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. . (m)

Figure 8 : Function test after Dry Heat Test

B Performance test during dry heat test

Test mode \oltage variations Result
Minimum voltage 0.7 Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS

B Performance test after dry heat test

Test mode \oltage variations Result
Minimum voltage 0.7 Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS
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B. Extra over-temperature test

B Visual and Performance Checking Result

Result
Sample . . . .
Visual inspection Function test Performance test
AEV 6356 (HDD) Number 1 No damage PASS PASS

B Function Test

The function test is satisfied the requirements of manufacturer of EUT defined.
33 3ot N (r:)

P

Figure 9 : Function Test during Extra Over-temperature Test

B Performance test during dry heat over-temperature test

Test mode \oltage variations Result
Minimum voltage 0.7 Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS
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4.5. Damp Heat Test, Cyclic

4.5.1. Damp Heat Test, Cyclic Requirements

1. Standard application: EN 50155:2007(EN/IEC 60068-2-30: 2005 test Db)
2. Test sample: Number 2 of the test sample
3. Test criteria

Sample condition: Non-operating mode

Temperature: 25°C ~55°C

Humidity: 95%RH

Duration: 24 hour/cycle

Cycles: 2cycles, total times: 48 hours

4. Checking requirement
B The sample should perform visual inspection and function test after test
W The sample should perform performance test during and after test
B Insulation check — > voltage withstand test —> insulation test

4.5.2. Test Date and Ambient Condition

1. Test date: Mar. 27" ~28", 2013
2. Ambient condition

Temperature: 25°C

Humidity: 95%RH

4.5.3. Damp Heat Test, Cyclic Test Setup

Sample condition: Operating mode

Temperature: 25°C ~55°C

Humidity: 95%RH

Duration: 24 hour/cycle, 2cycles, total times: 48 hours
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The temperature and humidity cycles is shown as below:

= Temperature = Humidity

60 100
_55 5 90 _
Cry / \ 180T
= / \ 1708
g45 / \ 41 60
&40 50 2
g / N\ 2
o35 1 40 g
£ / \ 43032
@30 I

[ \ 1 20

25 3 10

20 1 1 1 1 1 1 1 1 1 1 1 0

0 2 4 6 8 10 12 14 16 18 20 22 24
Duration (hrs.)

>

l< As a cycle, total 2 cycles
Figure 10 : Damp Heat Test, Cyclic

Test setup

Figure 11 : Damp Heat Test, Cyclic Setup
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4.5.4. Damp Heat Test, Cyclic Test Result

B Visual and Performance Checking Result

Result
Sample - - - -
Visual inspection Function test Performance test
AEV 6356 (HDD) Number 2 No damage PASS PASS

B Function Test

The function test is satisfied the requirements of manufacture of EUT defined.
: B f‘:- (

Figure 13 : Function test after damp heat cyclic test
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B Performance test at the end of first cycle of damp heat test, cyclic

Test mode Voltage variations Result
Minimum voltage 0.7 Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS

B Performance test after damp heat test, cyclic

Test mode \oltage variations Result
Minimum voltage 0.7Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS

B Insulation check after the damp heat test, cyclic

Sequence Result

_ _ V+ 6.7821x10°Q PASS

Step 1 Insulation resistance test m
V- 6.4854x107"Q PASS
) o ) V+ No breakdown PASS

Step 2 Dielectric withstanding voltage test

V- No breakdown PASS
V+ 8.2922x10"°Q) PASS

Step 3 Insulation resistance test o
V- 8.2922x10"°Q PASS
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4.6. Supply Overvoltage Test

4.6.1. Supply Overvoltage Test Requirements

1. Standard application: EN50155:2007
2. Test sample: Number 2 of test sample
3. Test criteria
Sample condition: Operating mode
Nominal voltage (Uy): 24V,
Power supply overvoltage as below

Voltage level: 1.4 U,
Duration d: 0.1 second
Duration D: 1 second
Times: 10 times
VOLTAGE

LEVEL (pu) A

09 //
0,5

0.1 p TIME
F———— D
d d
TEST WAVEFORM
Voltage Duration Duration Series
level d D resistor
min. max. max. (Tol. £ 10 %)
1,4 Uy 0,1s 1,0s 1Q

Figure 14 : Test waveform of supply overvoltage test

4. Checking requirement

B The sample should perform visual inspection and function test after test
B The sample should perform performance test during and after test

4.6.2. Test Date and Ambient Condition

1. Test date: Apr. 2" 2013
2. Ambient condition
Temperature: 22°C

Humidity: 61%RH
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4.6.3. Supply Overvoltage Test Setup

Test setup:
The test setup of Supply Overvoltage test is table-top equipment which is shown as Figure 15.

Figure 15 : Supply overvoltage test

4.6.4. Supply Overvoltage Test Result

Test mode Voltage variations Result

DC minimum voltage 1.4 Un 0.1 Second PASS




A TUVRheinland®

Produkte

Products

Prufbericht - Nr.: 11032570 001 Seite 27 von 50
Test Report No. Page 27 of 50

4.7. Insulation test

4.7.1. Insulation Test Requirements

1. Standard application: N 50155:2007
2. Test sample: Number 2 of the test sample
3. Test criteria

A: Insulation resistance

Sample condition: Unpackaged, Non-operating
Testing voltage: 500 V¢
Duration: 1 minute

B: Dielectric withstanding voltage

Sample condition: Unpackaged, Non-operating
Testing voltage: 707 Vg

Cut-off current: 0.5mA

Duration: 1 minute

4. Before and after Dielectric withstanding voltage test, measuring the insulation resistance value
and recorded.

4.7.2. Test Date and Ambient Condition

1. Test date: Mar. 25" 2013 for insulation test

2. Test sample: Number 2 of the test sample

3. Ambient condition
Temperature: 24°C on Mar. 25" 2013 and 22°C on Mar. 28", 2013
Humidity: 529%RH on Mar. 25", 2013 and 52%RH on Mar. 28", 2013

4.7.3. Insulation Test Setup

1. Insulation resistance
Sample condition: Unpackaged, Non-operating
Testing voltage: 500 Vg
Duration: 1 minute
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2. Dielectric withstanding voltage

Sample condition: Unpackaged Non-operating
Power 2: Testing voltage: 707 Vg
Cut-off current: 0.5 mA
Duration: 1 minute

Test setup

The insulation test setup includes insulation resistance test and dielectric withstanding voltage test

are shown as in Figure 16 and 17.

- =

[N S Ty
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= BEE L
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1
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bl L L L L LLELE B R S A

Figure 16 : Insulation resistance test
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Figure 17 : Dielectric withstanding voltage test

4.7.4. Insulation Test Result

B The test result of insulation resistance and dielectric withstanding voltage test
The value recorded of insulation resistance measurements are shown below:

Sequence Result

_ _ V+ 9.9604x10"°Q PASS

Step 1 Insulation resistance test m
V- 9.9669x10°Q PASS
) o ) V+ No breakdown PASS

Step 2 Dielectric withstanding voltage test

V- No breakdown PASS
V+ 1.0408x10"Q PASS

Step 3 Insulation resistance test

V- 1.1469x10MQ PASS
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4.8. Vibration Test

4.8.1. Vibration Test Requirements

1. Standard application: IEC 61373:2010
2. Test Sample: Number 1 of the test sample
2. Test criteria
A: Random vibration test condition
Refer to IEC 61373:2010 Section 8 Table 1 Category 1 Class B

Sample condition: Operating
Waveform: Random wave
Duration: 10 minutes

W Direction: Vertical axis

Frequency (Hz) PSD (g*/Hz) Slope (dB/oct.)
5 0.0003r | -
20 0.00031 -6
150 5.5876*10° | = -
0.1 grms

Duration: 10 minutes
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Figure 18 : Vibration test for vertical axis

Project File Name: IEC 61373 Class 1B Vertical-S(2010).prj
Profile Name:  5-20-150Hz 0.1grms Test Type: Random Run Folder: \RunDefault Mar 15, 2013 15-22-33
(gn)y/Hz
0.0032 e = = — = — =
| profile(f
0.0010 -+ — : . : high-abort(f,
i : ; . ! | : low-abort(f)
L
| high-alarm(f)
-als f)
| 0.0001 - low-alarm(f)
| control(f)
1.00E-05 +
|
|
|
1.00E-06
== 1
398E-07 —— 1 T 1 = T = =)= —
5.00 10.00 100.00 150.00
o = — Frequency (Hz) —
Level: 0dB
Control RMS:  0.101069 gn  Full Level Elapsed Time: 00:09:57 Lines: 200  FrameTime: 0.800000 Seconds
Demand RMS: 0.100664 gn  Remaining Time: 00:00:00 DOF: 300 dF: 1.250000 Hz

Figure 19 : The waveform of vertical axis of random vibration test
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B Direction: Longitudinal axis

Frequency (Hz) PSD (g*/Hz) Slope (dB/oct.)
5 0.0001515 | = -
20 0.0001515 -6
150 2.73073*10° | =
0.07 grms

Duration: 10 minutes

Figure 20 : Vibration test for longitudinal axis

Project File Name:

(gnpmz
0.0016
0.0010

Profile Name: ~ 5-20-150Hz 0.07grms

IEC 61373 Class 1B Longitudinal-S(2010).prj

Test Type: Random

0.0001

1.00E-05

1,00E-06 -+

1.78E-07
5.00

Level: 0dB

Frequency (Hz)

Control RMS:  0.075245gn  Full Level Elapsed Time: 00:09:57

Demand RMS: 0.070402gn  Remaining Time: 00:00:00

Lines: 200  FrameTime:  0.800000 Seconds

300 dF: 1.250000 Hz

\RunDefault Mar 13, 2013 09-11-30

profile()
high-abort(f)
low-abort(f)
high-alarmyf)
low-alarm(f)

control(f)

100.00 150.00

Figure 21 : The waveform of longitudinal axis of random vibration test
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B Direction: Transverse axis

Frequency (Hz) PSD (g*/Hz) Slope (dB/oct.)
5 0.0000626 | = --—---
20 0.0000626 -6
150 1.12834*10° | = -
0.045 grms

Duration: 10 minutes

Figure 22 : Vibration test for transverse axis

IEC 61373 Class 1B Transverse-8(2010).prj
e $-20-150H 0.045grms Test Type Random Run Folder. \RunDefault Mar 14, 2013 15-27-24
(gnPHz
0.0008
profile(f)
nxgh-abon.’h
low-abort(f)
00001 =L
high-alarmi(f)
low-alarm(f)
control(f)
1.00€-05 +
1.00E-06
1.00E-07
500 10.00 100,00 15000
Frequency (Hz)
Level: 0d8
Control RMS:  0.048497gn  Full Level Elapsed Time: 00:09:55 Lines: 800  FrameTime: 3.200000 Seconds
Demand RMS: 0.045090gn  Remaining Time: 00:00:00 DOF: 300 dF: 0312500 Hz

Figure 23 : The waveform of transverse axis of random vibration test
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B: Simulated long life vibration test

Refer to IEC 61373:2010 Section 9 Table 2 Category 1 Class B

Non-operating
Random wave

Sample condition:
Waveform:

B Direction: Vertical axis
With non-operating condition

Frequency (Hz) PSD (glez) Slope (dB/oct.)
S 0.0101246 | = -
20 0.0101246 -6
150 1.82492%10-* | = -
0.572 Qrms

Duration: 5 hours

Figure 25 :

The waveform of vertical axis of random vibration test
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B Direction: Longitudinal axis
With non-operating condition

Frequency (Hz) PSD (g*/Hz) Slope (dB/oct.)
5 0.00485263 | = -----
20 0.00485263 -6
150 8.74667*10° | = -
0.396 Grms

Duration: 5 hours

= &N el i 2
Figure 26 : Vibration test for longitudinal axis
Project File Name: 1EC 61373 Class 1B Transverse-L(2010) prj
Profile Name: 5-20-150Hz 0.255grms. Test Type: Random Run Folds \RunDefault Mar 14, 2013 10-10-28
(gnyiHz
00178
0.0100 profile{f)

g high-abort(t)
low-abort(f)
high-alarm(f)

0.0010 low-alarmif)
cnnveﬂq
0.0001
1.00€-05
3.16E-06
500 10.00 100.00 150,00
Frequency (Hz)
Level: 0dB
Control RMS:  0.258632gn  Full Level Elapsed Time: 04:59:57 Lines: 200  Frame Time:  0.800000 Seconds
Demand RMS: 0.256556gn  Remaining Time: 00:00:00 DOF: 300 dF: 1.250000 Hz

Figure 27 :

The waveform of longitudinal axis of random vibration test
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B Direction: Transverse axis
With non-operating condition

Frequency (Hz)

PSD (g°/Hz)

Slope (dB/oct.)

5

0.00201361

20

0.00201361

150

3.62945*10°

0.255 Grms

Duration: 5 hours

)

Figure 28 : Vibration test for transverse axis

Random Run Folder:

Frequency (Hz)

00:00:00

Project File Name: IEC 61373 Class 1B Longitudinal-L(2010).prj
Profile Name:  5-20-150Hz 0.396grms Test Type:
(gnpmz
00631
0.0100
0.0010
0.0001 -+
1.00E-05
6.31E-06
5 10.00
Level: 0dB
Control RMS:  0.401081gn  Full Level Elapsed Time: 04:59:57
Demand RMS: 0.398275gn  Remaining Time:

\RunDefault Mar 14, 2013 15-48-55

Lines: 200  FrameTime: 0.800000 Seconds

DOF: 300  dF:

profile(f)
high-abort()
low-abortf)
high-alarm(f)
low-alarm({f)

control(f)

1.250000 Hz

Figure 29 : The waveform of transverse axis of random vibration test
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2. Checking requirement

B The sample should perform visual inspection and function test after test
B The sample should perform performance test after test

4.8.2. Test Date and Ambient Condition

1. Test date: Mar. 14"~15", 2013
2. Ambient condition
Temperature: 22°C~30°C
Humidity: 51%RH~59%RH

4.8.3. Vibration Test Setup

A: Random vibration test setup shown as in Figure 18 to Figure 23.
B: Simulated long life vibration test setup shown as in Figure 24 to Figure29.

4.8.4. Vibration Test Result

B Visual and Performance Checking Result

Result

Sample ] ] ] ]
Visual inspection Function test Performance test

AEV 6356 (HDD) Number 1 No damage PASS PASS
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B Function Check

/

_—

Figure 31 : Function test after vibration test item B

B Performance test after vibration test

Test mode Voltage variations Result
Minimum voltage 0.7 Un PASS
Rated voltage 1.15Un PASS
Maximum voltage 1.25Un PASS
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4.9. Shock Test

4.9.1. Shock Test Requirements
1. Standard application: IEC 61373:2010
2. Test Sample: Number 1 of test sample
3. Test criteria
Shock test: Refer to IEC 61373 Section 10 Table 3 Category 1 Class B

Sample condition: Non-Operating

Pulse shape: Half-sine pulse

Peak acceleration: 30

Duration of pulse: 30 ms

Direction: +Vertical and Transverse (4 directions)
Number of shock: 3 shocks / direction, total 12 shocks
Sample condition: Non-Operating

Pulse shape: Half-sine pulse

Peak acceleration: 590

Duration of pulse: 30 ms

Direction: tLongitudinal (2 directions)
Number of shock: 3 shocks / direction, total 6 shocks

Figure 32 : Mechanical shock test for vertical axis
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Project File Name: 3g30ms.prj
Profile Name: 3gn 30mSec Test Type Classical Shock Run Folder. RunDefault Mar 15, 2013 15-05-33
gn
42000
| profie(t)
3.6000
3.2000 nAAL
28000 Jow-ahotit).
24000 control{t)
20000
1.6000
1.2000
0.8000
0.4000 ‘
0
-0.4000
-0.8000
-1.2000
-1.6000
-2.0000
-0.03 -0.02 -0.01 0 001 0.02 003 004 0.05 0.06
Time (Seconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 10
Frame Time:  1.365333 Seconds Control Peak: 3.012692gn  Control RMS:  0.352220gn  Full Level Elapsed Pulses: 3
dr: 0.000333 Seconds Demand Peak: 3.000000gn  Demand RMS: 0.349497gn  Remaining Pulses: 3
Pulse Type: Half Sine Amplitude: 3.000000 gn

Figure 33 : The waveform of +vertical axis of mechanical shock test

Project File Name 3g30ms.pny

Profile Name:  3gn 30mSec Test Type Classical Shock Run Folder. \RunDefault Mar 13, 2013 15-05-33
gn
2.0000 -
1.6000 profile(t)

high-abort(t)

1.2000

0.8000 low-abort{t)

0400 control(t)
0
-0.4000
-0.8000 {
-12000 {
-1.6000
-2.0000
-2.4000
-2.8000 [

-3.2000

-3.6000

-4.0000

-4.2000

-0.03 -0.02 -0.01 [} 0.01 0.02 0.03 0.04 0.05 0.08
Time (Seconds)

Level: 100% Block Size: 4096 Elapsed Pulses: 13
FrameTime:  1.365333 Seconds Control Peak: 2.998779gn  Control RMS:  0.350880gn  Full Level Elapsed Pulses: 6
dT: 0.000333 Seconds Demand Peak: 3.000000gn  Demand RMS: 0.349497gn  Remaining Pulses: [}

Pulse Type:  Half Sine Amplitude: 3.000000 gn

Figure 34 : The waveform of -vertical axis of mechanical shock test
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Figure 35 : Mechanical shock test for transverse axis

Project File Name: 3g30ms.prj

Profile Name: ~ 3gn 30mScc Test Type: Classical Shock Run Folder: \RunDefault Mar 14, 2013 15-13-25

gn - Y
4.2000 -
if profile(t)

]
3.6000 -+ T ]
high-abortt)

low-abort(t
control(t,

32000 -
28000 -+
24000 -
20000
16000 -+
1.2000
0.8000 |
0.4000 -

0+
|-0.4000

-0.8000 -
+1.2000
-1.6000 -

-2.0000 L i -
003 002 001 0 001 002 003 004 005 0.06
Time (Seconds)

Level: 100 % Block Size: 4096 Elapsed Pulses: 10
Frame Time:  1.365333 Seconds Control Peak: 3.165675gn  Control RMS:  0.353429gn  Full Level Elapsed Pulses: 3
dT: 0.000333 Seconds Demand Peak: 3.000000gn  Demand RMS: 0.349497 gn  Remaining Pulses: 3

Pulse Type: Half Sine Amplitude: 3.000000 gn

Figure 36 : The waveform of +transverse axis of mechanical shock test
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Project File Name: 3g30ms.prj
Profile Name:  3gn 30mSec Test Type: Classical Shock Run Folder; \RunDefault Mar 14, 2013 15-13-25
gn ™ & y .
T P — — e
16000 - profile(t) _

| high-abort(t
‘ low-abort{t)

‘ control(t)

1.2000 ~
0.8000 ~+

0.4000
0-:
-0.4000

-0.8000
-1.2000
-1.6000 |
-2.0000 -
24000
28000 -

-3.2000
-3.6000 -

-4.0000 -+
-4.2000 — - — —
-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 0.06

~ Time (Seconds)

Level: 100 % Block Size: 4096 Elapsed Pulses: 13
frame Time:  1.365333 Seconds Control Peak: 3.144291gn  Control RMS: 0.354000gn  Full Level Elapsed Pulses: 6
dT: 0.000333 Seconds Demand Peak: 3.000000gn  Demand RMS: 0.349497 gn Remaining Pulses: 0

Pulse Type: Half Sine Amplitude: 3.000000 gn

Figure 37 : The waveform of -transverse axis of mechanical shock test

-: . . - : . ; - B \
Figure 38 : Mechanical shock test for longitudinal axis
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Project File Name:

Profile Name:  5gn 30mSec

an
6.8000
6.0000
5.0000
4.0000
3.0000

2.0000

1.0000

-1.0000

-2.0000

39688

0.03 -0.02

Level: 100 %

Frame Time:

5g30ms.prj

-0.01

1.365333 Seconds

dT: 0.000333 Seconds

Pulse Type: Half Sine

Test Type

=

Block Size:

Control Peak:

Demand Peak: 5.000000 gn

Amplitude:

Classical Shock Run Folder. \RunDefault Mar 15, 2013 09-00-27

profile(t)
| nigh-abort()
low-abort(t)

‘ control(t)

0.01 0.02 0.03

Time (Seconds)

4096 Elapsed Pulses: 10

5.332313gn  Control RMS:  0.588431gn  Full Level Elapsed Pulses: 3

Demand RMS: 0.582496gn  Remaining Pulses: 3

5.000000 gn

Figure 39 : The waveform for +longitudinal axis of mechanical shock test

Project File Name: 5g30ms.prj
Profile Name S5gn 30mSec
an
3.2000
20000

1.0000

-6.0000
-6.8000
-0.03 -0.02
Level: 100 %
Frame Time:  1.365333 Seconds
dT: 0.000333 Seconds
Pulse Type: Half Sine

Test Type:
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Figure 40 : The waveform of -longitudinal axis of mechanical shock test
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4.9.2. Test Date and Ambient Condition

1. Test date: Mar. 14" ~ 15", 2013
2. Ambient condition

Temperature: 22~30°C

Humidity: 51~59%RH

4.9.3. Shock Test Setup

1. Shock tests set up are shown as in Figure 32 to Figure 40 in section 5.9.1

2. Checking requirement

B The sample should perform visual inspection and function test after test
B The sample should perform performance test after test

4.9.4. Shock Test Result

The EUT had been checking the visual, function and performance test after the Mechanical Shock

test as below:

B Visual and Performance Checking Result

Sample

Result

Visual inspection

Function test

Performance test

AEV 6356 (HDD) Number 1 No damage

PASS

PASS
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B Function test

Figure 41 : Performance test after mechanical shock test

B Performance test after shock test

Test mode Voltage variations Result
Minimum voltage 0.7 U, PASS
Rated voltage 1.15 U, PASS
Maximum voltage 1.25 U, PASS
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4.10. Low Temperature Storage Test

4.10.1. Low Temperature Storage Test Requirements
1. Test criteria

Sample condition: Non-operating mode
Temperature: -40°C
Duration: 16 hours
2. Checking requirement
B The sample should perform visual inspection and function test after test
B The sample should perform performance test after test

4.10.2. Test Date and Ambient Condition
1. Test date: Mar. 29 2013
2. Ambient condition

Temperature: 23°C

Humidity: 55%RH

4.10.3. Low Temperature Storage Test Setup
1. Low Temperature Storage test
Sample condition: Non-operating mode
Temperature: -40°C
Duration: 16 hours
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2. Test setup
The test setup is shown as in Figure 42

Figure 42 : Low temperature storage test

4.10.4. Low Temperature Storage Test Result

The EUT had been checking the visual, function and performance test during and after the Low

Temperature Storage test as below:

B Visual and Performance Checking Result

Result

Sample - _ -
Visual inspection

Function test

Performance test

AEV 6356 (HDD) Number 1 No damage

PASS

PASS
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B Function test

Tiax3]'( 920 I

Figure 43 : Function test at room temperature after low temperature storage test

m  Performance test after low temperature storage test

Test mode Voltage variations Result
Minimum voltage 0.7 U, PASS
Rated voltage 1.15 U, PASS
Maximum voltage 1.25 U, PASS
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5. Extra test for customer special requirement

5.1. Test requirement

1. Test item: Dielectric withstanding voltage
2. Position to be test: output link to ground (As shown in Figure 44)
3. Sample condition: Non-operating

Testing voltage: 1000 Vdc

Cut-off current: 0.5 mA

Duration : 1 minute

5.2. Test Date and Ambient Condition

1. Test date: Apr. 1%, 2013

2. Ambient conditions
Temperature: 22°C
Humidity: 57%RH

5.3. Testsetup

////////////////mlm\\\\

44441 Llaaa

Figure 44 : Dielectric withstanding voltage test

5.4. Test result

Result EUT not break down PASS




A TUVRheinland®

Produkte

Products

Prufbericht - Nr.: 11032570 001 Seite 50 von 50
Test Report No. Page 50 of 50

6. List of Tables

TABLE 1: LIST OF TEST AND MEASUREMENT EQUIPMENT .....uutiiiiiitiie e et e ettt e e ettt e e e ettt e e e ette e e e eatee e e sbveeeaantaeeesntaeaesanaeeas 6
TABLE 2: SUMMARY OF THE TEST RESULTS .uiiittiiitteitteiteeitteestteestteesttesstaeesaseessseesssesssseesssesssssesssesssssesssssssssesssessssesssnesns 7

7. Listof Figures

FIGURE 1 :
FIGURE 2 :
FIGURE 3 :
FIGURE4 :
FIGURES :
FIGUREG :
FIGURE 7 :
FIGURE 8 :
FIGURE9 :
FIGURE 10 :
FIGURE 11 :
FIGURE 12 :
FIGURE 13 :
FIGURE 14 :
FIGURE 15 :
FIGURE 16 :
FIGURE 17 :
FIGURE 18 :
FIGURE 19 :
FIGURE 20 :
FIGURE 21 :
FIGURE 22 :
FIGURE 23 :
FIGURE 24 :
FIGURE 25
FIGURE 26 :
FIGURE 27 :
FIGURE 28 :
FIGURE 29 :
FIGURE 30 -
FIGURE 31 :
FIGURE 32 :
FIGURE 33 :
FIGURE 34 :
FIGURE 35 :
FIGURE 36 -
FIGURE 37 :
FIGURE 38 :
FIGURE 39 :
FIGURE 40 :
FIGURE 41 :
FIGURE 42 :
FIGURE 43 :
FIGURE 44 :

APPEARANCE OF SAMPLE (FRONT VIEW)
APPEARANCE OF SAMPLE (REAR VIEW) ..oeiiiiiiiieitee st ste et stesae e teestaesteeaeanaesnaessaestaestaesteanaesnnesneesseennas
COOLING TEST .ooiviiie et

FUNCTION TEST DURING COOLING TEST
FUNCTION TEST AFTER COOLING TEST ..uiiiiiiiiieiiiieeesitieeesitteeesstreeesiaeeessaaeeesssbseessnsaseessaeeesnssessssssssessssnens
DRY HEAT AND EXTRA OVER-TEMPERATURE TEST ....iiitiiiiitiiee s ittt e e siee e e sitteeessttee e s staaeesnnaeeessntaeessnnnessssnnnas 17
FUNCTION TEST DURING DRY HEAT TEST ...ttt e sttt e s saae e e e en e e s snne e e naneas 18
FUNCTION TEST AFTER DRY HEAT TEST

DAMP HEAT TEST, CYCLIC ..ttt ittt s e e et e e st e e e st e e e e bt e e e e s aaa e e e sste e e e atteeessnnaeeessteeeessreeeennnes
DAMP HEAT TEST, CYCLIC SETUP ..uoiiiiitiii e ettt ettt e e ettt e e stee e e st e e e atte e e s sataa e e antae e e anteeeessnnaeeesstaeeeanneeeennnes
FUNCTION TEST AT THE END OF FIRST CYCLE OF DAMP HEAT CYCLIC TEST wvvvievviiieeeiieeeesreee e sieee e 23
FUNCTION TEST AFTER DAMP HEAT CYCLIC TEST .ooiviiiiiciiee it ctre et srre e

TEST WAVEFORM OF SUPPLY OVERVOLTAGE TEST
SUPPLY OVERVOLTAGE TEST tiiiuttiiteeitteeiteeiteesteesbeestessbessstessstessssessssessssessssessssessssesssesssessnsessssessnsessnns
INSULATION RESISTANCE TEST .1tieitvteitteeitteeitteeitreeitreessesssseesssesssseesssessssesssessssssssessssessssessssssssessssessssessnns
DIELECTRIC WITHSTANDING VOLTAGE TEST ..uviiititiiieeitteeitteesteesteesteessteesbeesbessbessnsessstessnseessssssnsessses
VIBRATION TEST FOR VERTICAL AXIS

VIBRATION TEST FOR LONGITUDINAL AXIS .. .uviiitiiiitieeitieeiteeeiteeesteeestteesteessssesssssssssesssssesssesssessssesssssesseeens
THE WAVEFORM OF LONGITUDINAL AXIS OF RANDOM VIBRATION TEST ...eciivieiiieireeiieesreeseeesreesvee e 32
VIBRATION TEST FOR TRANSVERSE AXIS ......utitieiitiiieiiieeeeiitreeeasttteeesteeeesssaseesssssesssnsssssssssesesssssesssassssessnnes 33
THE WAVEFORM OF TRANSVERSE AXIS OF RANDOM VIBRATION TEST.... ....33
VIBRATION TEST FOR VERTICAL AXIS ...uveiiiitiee e ittt e eiiee e e sitteeeaatteeeessteeaesaaaeesastseessnsnsaessnsesessssreesanssesessnnes 34
THE WAVEFORM OF VERTICAL AXIS OF RANDOM VIBRATION TEST ..ecciitiiieiitiieeecieee e streeeeeiee e eneee e nvee s 34
VIBRATION TEST FOR LONGITUDINAL AXIS ...uiiiiiitiiieeiiieeeiitteeeeetteeeeetaeeesetteeessstsesssnssseessnsesassssreesansssesssnnes 35
THE WAVEFORM OF LONGITUDINAL AXIS OF RANDOM VIBRATION TEST ...cciivieiiieirieireeireesnreesvee v e 35
VIBRATION TEST FOR TRANSVERSE AXIS.....cciiuieitiieiireeeireesveesreesveesnneens

THE WAVEFORM OF TRANSVERSE AXIS OF RANDOM VIBRATION TEST

FUNCTION TEST AFTER VIBRATION TEST ITEM A ...ttt ittt ettt ettt e et e s ba e e ebee s sbaeeereeereas
FUNCTION TEST AFTER VIBRATION TEST ITEM B ..ottt
MECHANICAL SHOCK TEST FOR VERTICAL AXIS ....iciiteiiteeiieeiteesteesiteestessbeesbessbesstesstessssessssessnsessssens

THE WAVEFORM OF +VERTICAL AXIS OF MECHANICAL SHOCK TEST
THE WAVEFORM OF -VERTICAL AXIS OF MECHANICAL SHOCK TEST
MECHANICAL SHOCK TEST FOR TRANSVERSE AXIS ....iiitiiiiieiiiesiseesieesteessieessessiesssesssssssssesssssssnsessssnes
THE WAVEFORM OF +TRANSVERSE AXIS OF MECHANICAL SHOCK TEST ...oovivieiiieiiiesreesieesneesinesnee s
THE WAVEFORM OF -TRANSVERSE AXIS OF MECHANICAL SHOCK TEST ...vvviivieiiieiiiesreesveesneesinssnee s
MECHANICAL SHOCK TEST FOR LONGITUDINAL AXIS

THE WAVEFORM FOR +LONGITUDINAL AXIS OF MECHANICAL SHOCK TEST

THE WAVEFORM OF -LONGITUDINAL AXIS OF MECHANICAL SHOCK TEST ..cvteiivieireeireeireesreesveesree s
PERFORMANCE TEST AFTER MECHANICAL SHOCK TEST 1.eiuvtiitieiiteeireesreesreesressresstesssessnsesssessnsessssens
LOW TEMPERATURE STORAGE TEST ...ccttiiititiiteeiitteiiteeeitteesteeeitteasteeastssassesassssassesessssessssessssessesssssessssessseens
FUNCTION TEST AT ROOM TEMPERATURE AFTER LOW TEMPERATURE STORAGE TEST ....48
DIELECTRIC WITHSTANDING VOLTAGE TEST wuiiiiittieeiitiieeiitteeeesteeeeeatteeesssteeessstsesessstseesssesassnssseesassesessnnes 49






