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Product Service

Technical Report No. Choose cortainty.
713005266A

dated
2012-08-14

Client: REEL Reinheimer Elektronik GmbH
Felsweg 6a

35435 Wettenberg

Manufacturer and / or see client
location of manufacturing:

Unit/s under test (UUT):  P|anar Combination Antenna

Test specification: Vibration test in accordance to 1ISO16750-3:2006
Shock test in accordance to IEC60068-2-27:2008
Temperature test in accordance to IEC68-2-14Na:2009 and
IECE69968-2-2:2007
Temperature shock test in accordance to IEC68-2-14Na:2009
Climatic test in accordance to IEC68-2-30Db variant 2:2005
Fluid resistance test according to customer specification

Test scope: Verification of suitability for intended application according the
under position 3 detailed test specification.

Test result: The units under test were not opened. The visual inspection showed
some broken cable after vibration (see notes Appendix A). Function tests
of the customer at his location showed a short circuit on some of these
energized UUT, so GPS/GNSS was not in function. All UUT without bro-
ken cable were in complete function after the test (see notes Appendix B).
The presented unit met the requirements.

This technical report may only be quoted in full. Any use for advertising purposes must be granted in writing. This report is the result
of a single examination of the object in question and is not generally applicable evaluation of the quality of other products in regular
production.
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1 Unit/s under test (UUT)

The units under test were planar combination antennas

Product Service

REEL REEL Material Function
No. Type

UuT 1 SC1 | K70ZAR_0030_00_03_03_CL5 Ultr/lifo GSM GPS

uuT 2 SC2 | K70ZAR_0030_00_03_03_CL5 Ultr/lifo GSM GPS

UuUT 3 SC3 | K70ZAR_0030_00_03_03_CL5 Ultr/lifo GSM GPS

uuT4 1.1 | C70ZAR_0030_00_03_03_CL5 Ultr/lifo GSM GPS/GNSS WLAN
UUT5 1.2 | C70ZGAR_0030_00_03_03_CL5 | Ultr/lifo GSM GPS/GNSS WLAN
uuT 6 2.1 |C70ZAR_0030_00_03_03_XX Ultr/lifo GSM GPS/GNSS WLAN
uuTt?7 2.2 | C70ZGAR_0030_00_03_03_XX Ultr/lifo GSM GPS/GNSS WLAN
uuT 8 1 K60ZGAR_0030_00_03_WP PA 6.6 GSM GPS

uuT 9 2 K60ZGAR_0030_00_03_WP PA 6.6 GSM GPS

UUT 10 3 K60ZGAD_0100_89_88_ XX PC GSM GPS

UuT 11 4 K60ZGAD_0100_89 88 XX PC GSM GPS

UUT 12 5 K60ZAD_0100_89_88_XX PC GSM GPS

UuT 13 6 K60ZAD_0100_89_88_XX PC GSM GPS

UUT 14 7 K60ZAD_0100_89_88_XX PC GSM GPS

UUT 15 8 K70ZAR_0100_89_88 AW Ultr/lifo GSM GPS

UUT 16 9 K70ZAR_0100_89 88 AW Ultr/lifo GSM GPS

UUT 17 10 K70ZAR_0100_89_88 AW Ultr/lifo GSM GPS

UuT 18 11 K60ZAD_0030_00_03_WP PA 6.6 GSM GPS

UuT 19 12 K60ZAD_0030_00_03_WP PA 6.6 GSM GPS

uuT 20 13 K60ZAD_0030_00_03_WP PA 6.6 GSM GPS

UuT 21 14 F70ZFR_0030_00_03_03_AWwW40| Ultr/lifo GSM WLAN
UUT 22 15 F70ZFR_0030_00_03_03_AW40| Ultr/lifo GSM WLAN
UUT 23 | cable |RG174_0510_0005_0311_CL5

UUT 24 | cable |RG174_0510_0005_0311_CL5

UUT 25 | cable |RG174_0510_0005_0311_CL5

UUT 26 | cable |RG174_0510_0005_0311_CL5

UUT 27 - UUT 30

GEH_006_G2CL23_0

Housing cover only for fluid resistance test

During climatic and temperature test a constant voltage was applied and withstand measure-
ment was performed on UUT 4 — UUT 11, UUT 21 and UUT 22.

During vibration test a constant voltage was applied to the UUT.
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2 Order

2.1 Date of order, initial of client
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Company REEL Reinheimer Elektronik GmbH ordered from TUV SUD Product Service GmbH
by fax dated 2012-04-05, to test the a.m. UUT.

2.2 Receipt of UUT

The samples were delivered by the client on 2012-05-02.

2.3 Reconsignment of UUT

The samples were taken by the client on 2012-07-26.

3 Test specification

3.1 Vibration test, random

Frequency range:

Acceleration:

Acceleration:
Test duration:

Temperature overlay

10 Hz - 2000 Hz
10 Hz, 0,02 g*/Hz
20 Hz, 0,036 g*/Hz
30 Hz, 0,036 g*/Hz
180 Hz, 0,1 g*/Hz
2000 Hz, 0,1 g*/Hz
5,790ms

32 h/ axis, in 3 axes

Temp. |Change | 25 [N | -40 |2 |[-40 | ? |+85| > | +85 +25
[°C] + value

Time [ h:min ] 0:0 1:00 3:00 2:05 1:25 0:30

Test duration: 8h
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3.2

Type of shock:
Acceleration:
Shock duration:
Number of shocks:

Product Service

Shock test, endurance

half sine

3049

18 ms

1000 shocks each in both directions on three mutually
perpendicular axes

3.3 Climatic tests

3.3.1 Damp heat, cyclic

Humidity | Change 60| P (95| > (95| > (95| => (95| N | 60
[% r.h.] | + Value

Time [ h:min ] 0:0 3:00 9:00 3:00 9:00 0:30
Temp. |Change 25| P |53 | > (53| N (25| = (25| =2 |25
[°C] + value

Time [ h:min ] 0:0| 3:00 9:00 3:00 9:00 2:00

( Figures in grey are repeated as a loop 4 -times )

Test duration:

3.4

Temperature:
Test duration:

3.5

High temperature:
Dwell time:

Low temperature:
Dwell time:
Transition:

Cycle time:

Test duration:
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Temperature test — heat constant

+85 °C
21d

Temperature change test

+85 °C

3h

-40 °C

3h

1 K/min

10,5h

13d 3 h (30 cycles)
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3.6 Temperature shock test

High temperature:
Dwell time:

Low temperature:
Dwell time:

Test duration:

-40 °C

30 min

+105 °C

20 min

30 h (30 cycles)

3.7 Fluid resistance test

&

Product Service

The UUT was coated with test fluid at room temperature. Then a dry time of 24h at 20 °C fol-
lowed. This procedure was done for 3 times. Then the surface was cleaned with a damp cloth
and a visual control was realized.

4 Test equipment
Equipment Type Ser.-No. Manufacturer
Shaker: SA30-R16 A Unholtz-Dickie
TV 59410/AIT-440-3 TGT Tira GmbH
MOH 36 XXL-3
V Win Ling Dynamic Systems
Vibration control system V Win Unholtz-Dickie
VipPilot VP8 Mahrenholz & Partner
Signal conditioner: 133 AE 48 Endevco
AE 99
AG 94
Accelerometer: 4382 30555 Bruel & Kjaer
30556
11053
11054
Climatic chamber: HCV 4100-10/S Heraeus-Vétsch
TCC 7100-10-ESS | 63072 Tira
Temperature shock chamber: | TSA-201 S Espec
Recording instrument: 4103 M H272100010 |Eurotherm Chessell
....... 1053798
....... 2053798

The measuring equipment is calibrated regularly according to the calibration instructions of
TUV SUD PRODUCT SERVICE GmbH. All calibrations are traced back to national standards.
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5 Test sequence

5.1 Vibration tests

Test date: from 2012-06-26 to 2012-07-06

No. | Test Run | Axis | Notes

1 |Vibration, random 26-1 z |On UUT 2, UUT 4 — UUT 12, UUT 16 — UUT 18,

2 | Shocks 26-2 and UUT 21
1000 + UUT in active mode. Receiving test before vibra-
Shocks 26-3 tion passed. Receiving test after vibration see
1000 - appendix A.

3 | Vibration, random 26-4 X |On UUT 2, UUT 4 — UUT 9, UUT 11 — UUT 12,

4 | Shocks 26-5 UUT 16 — UUT 18 and UUT 20 — UUT 21
1000 +/- UUT in active mode. Receiving test before vibra-

tion see appendix A.

Vibration, random 26-6 y |On UUT 2, UUT4-UUT9, UUT 11 - UUT 12,
6 |Shocks 26-7 UUT 16 — UUT 18 and UUT 20 — UUT 21

1000 +/- UUT in active mode. Receiving test after vibra-
tion see appendix A.

a1

5.2 Climatic and temperature tests

Test date: from 2012-05-28 to 2012-06-22

No. | Test Period Notes
1 |Temperature change 2012-05-08 to On UUT 1 — UUT 22, in active mode.
test 2012-05-25 Voltage withstand constant. Receiving

tests before, during and after the test
passed, UUT 23 — UUT 26, passive.

2 | Climatic test - cyclic 2012-05-25to On UUT 1 — UUT 22, in active mode.
2012-05-29 Voltage withstand constant. Receiving
tests before, during and after the test
passed, UUT 23 — UUT 26, passive.

3 | Temperature test — 2012-05-29 to On UUT 1 — UUT 22, in active mode.
heat constant 2012-06-20 Voltage withstand constant. Receiving
tests before, during and after the test
passed, UUT 23 — UUT 26, passive.

4 | Temperature shock 2012-06-20 to On UUT 1 - UUT 26

test 2012-06-22 UUT in passive mode. Receiving tests
before and after the test passed.
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5.3

Fluid resistance tests

&

Product Service

Test date: from 2012-06-20 to 2012-06-26

No. | Test fluid Notes
1 [Ureanitrogen. UUT 1 - 4, Ultramid B3S, grey, Lififlex UV58.01B045-3,
saturated solution UUT 27 — 30, Ultramid B3S, yellow, Lififlex UV58.01B045-3,
2 |Liquid lime, UUT 6 + 7, UUT 15 +16, Ultramid B3S, black,
10 % Lififlex UV58.01B045-3,
3 |NPK fertiliser, UUT 4 - 7, Polycarbonat, black, not waterproof
saturated solution UUT 4 — 7, Polyamide 6.6, grey, waterproof
4 [Ammonium hydroxide,
20% aqueous solution | There was no change or damage on surface and seal visible.
5 |Diesel fuel
6 |Hydraulic oil
7 |Ethylenglycole,
20% aqueous solution
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6 Legend of measuring diagrams
6.1 Vibration test random
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6.2 Shock test
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Note: Before applying the test shocks several reference shocks of a lower level (50%, 75%)) were applied as
equipment test. This explains the different number of shocks in the measuring diagrams.
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6.3 Climatic tests

1 Temperature in °C

2 Humidity in % relative humidity

3 Forward feed in mm/h

6.4 Temperature and temperature shock tests
1 Temperature °C

2 Forward feed in mm/h
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7 Test documentation
7.1 measuring diagrams of the vibration test, random

run 26-1, z-axis
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run 26-4, x-axis
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measuring diagrams of the shock test
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run 26-3-, z-axis
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run 5-, y-axis
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7.3 measuring diagrams of the climatic test
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7.4 measuring diagrams of the temperature test — heat constant
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7.5 measuring diagrams of the temperature change test
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7.6 measuring diagrams of the temperature shock test
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8 Photo documentation

5: UUT in z-axis on h
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Product Service

7: UUT in y-axis on slip-table _ 8: UUT during fluid resistance test

10: Broken cable on UUT 9 after vibration

11:Fluid resistance test “start coating” 12: Fluid resistance test “end coating”
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Product Service

: ey, | <l
16: Fluid resistance test “end ggtn”
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17: Fluid resistance test “start coating” 18: Fluid resistance test “end coating”
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Appendix A — Function test of the customer

Function test after climatic and temperature tests

Product Service

Function
REEL REEL tests
No. Type GSM / UMTS GPS / GNSS WLAN
UUT1 | SC1 |K70ZAR_0030_00 03 03_CL5 in function in function -
UuT 2 SC2 | K70ZAR_0030_00_03_03_CL5 in function in function -
uuT 3 SC3 | K70ZAR_0030_00_03_03_CL5 in function in function -
UUT 4 1.1 [C70ZAR_0030_00_03_03_CL5 in function in function in function
UUTS 1.2 | C70ZGAR_0030_00_03_03_CL5 in function in function in function
UuT6 2.1 |C70ZAR_0030_00_03_03_XX in function in function in function
UuT 7?7 2.2 | C70ZGAR_0030_00_03_03_XX in function in function in function
uuT 8 1 |K60ZGAR_0030_00 03 WP in function in function -
UuT 9 2 | K60ZGAR_0030_00_03_WP in function in function -
UUT10 | 3 |K60ZGAD_0100_89 88 XX in function in function -
UUT11 | 4 |K60ZGAD_0100_89_88_XX in function in function -
UUT12 | 5 |K60ZAD_0100_89 88 XX in function in function -
UUT13 | 6 |K60ZAD 0100 89 88 XX in function in function -
UUT14 | 7 |K60ZAD_0100_89 88 XX in function in function --
UUT15 | 8 |K70ZAR_0100 89 88 AW in function in function -
UUT16 | 9 |K70ZAR_0100_89 88 AW in function in function -
UUT17 | 10 |K70ZAR_0100_89 88 AW in function in function -
UUT 18 | 11 |K60ZAD_0030_00 _03_WP in function in function -
UUT19 | 12 |K60ZAD_0030_00_03_WP in function in function --
UUT 20 | 13 |K60ZAD_0030_00_03_WP in function in function -
UUT21 | 14 |F70ZFR_0030_00_03_03_AW40 in function - in function
UUT22 | 15 |F70ZFR_0030_00_03_03_AW40 in function - in function
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Function test after vibration random and shocks in z-axis

Product Service

Function

REEL REEL tests

No. Type GSM / UMTS GPS / GNSS WLAN
UUT 2 SC2 | K70ZAR_0030 00 03 03 CL5 cable broken* in function --
UuUT 4 1.1 | C70ZAR_0030_00 03 03 CL5 in function in function cable broken*
UuUT >S5 1.2 | C70ZGAR_0030_00 03 03_CL5 in function in function in function
UUT 6 2.1 | C70ZAR_0030_00_03_03_XX in function in function in function
UuUT 7?7 2.2 | C70ZGAR_0030_00_03_03_XX in function in function in function
uuT 8 1 |K60ZGAR_0030_00 03 WP in function in function -
uUuT 9 2 | K60ZGAR_0030_00_03_WP in function in function --
UUT10 | 3 |K60ZGAD_0100_89 88 XX in function Error** --
UUT11 | 4 |K60ZGAD_0100 89 88 XX in function Error** -
UUT12 | 5 |K60ZAD_0100_89 88 XX in function in function -
UUT16 | 9 |K70ZAR_0100_89 88 AW in function in function -
UUT17 | 10 |K70ZAR_0100_89 88 AW in function in function -
UUT 18 | 11 |K60ZAD_0030_00 03 WP in function in function -
UUT21 | 14 |F70ZFR_0030_00_03_03_AW40 in function - in function
*) Signal Cable of the UUT was fixed with temperature resistant tape. On UUT 2 and

4, tape got loose, so cable were broken by vibration on connector or on cable output. A
short circuit on the energized UUT could be possible. For further tests, fixture must be
modified by screws and cable ties.

*-k)

amplifier in function, but signal to low

UUT 10 was removed for investigation after the test.
Test was continued with UUT 20.
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Function test after vibration random and shocks in x- and y-axis

Product Service

Function

REEL REEL tests

No. Type GSM / UMTS GPS / GNSS WLAN
UUT2 | SC2 | K70ZAR_0030_00_03_03_CL5 cable broken* | in function -
UUT4 | 1.1 |C70ZAR_0030_00_03_03_CL5 in function in function cable broken*
UUT5 1.2 | C70ZGAR_0030_00_03_03_CL5 cable broken* | cable broken* | cable broken*
UUT 6 2.1 | C70ZAR_0030_00_03_03_XX cable broken* | cable broken* | cable broken*
UuUT 7?7 2.2 | C70ZGAR_0030_00_03_03_XX cable broken* | cable broken* | cable broken*
uuT 8 1 |K60ZGAR_0030_00 03 WP in function in function -
UuT9 2 | K60ZGAR_0030_00_03_WP in function cable broken* -
UUT11 | 4 |K60ZGAD_0100_89 88 XX in function in function -
UUT12 | 5 |[K60ZAD_0100_89_88_XX in function in function --
UUT16 | 9 |[K70ZAR_ 0100 89 88 AW in function in function --
UUT 17 | 10 |K70ZAR_0100_89 88 AW in function in function -
UUT18 | 11 [K60ZAD_0030_00_03_ WP in function cable broken* --
UUT 20 | 13 |K60ZAD_0030_00 03 WP in function in function -
UUT21 | 14 |F70ZFR_0030_00_03_03_AW40 in function - in function

*) Signal Cable of the UUT was fixed with temperature resistant tape. On UUT 2 —
UUT 7, UUT 9 and UUT 18, tape got loose, so cable were broken by vibration on connec-
tor or on cable output. A short circuit on the energized UUT could be possible. For fur-
ther tests, fixture must be modified by screws and cable ties.
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Product Service

Appendix B — Function tests of the customer at his location and assessment
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Following function test were carried out:

Product Service

GPS Glonas test is a transmission measurement: we send a broadband signal to the UUT. The
received signal will be shown on the spectrum analyser.

GPS Glonas test:

Accredited Test Laboratory

Deutsche Akkreditierungsstelle GmbH

(DAKKS):

Reg.No. D-PL-11321-02-01 Editor: Norbert Drescher

Rep.-No: 713005266A
Page 34 of 94 Date of issue: 2012-08-14

Phone: + 49 621 395-844
Fax: + 49 621 395-604

E-Mail: norbert.drescher@tuev-sued.de
o g ®
TOV

TUV SUD Product Service GmbH

Mannheim Branch
Dudenstrale 28
68167 Mannheim
Germany



For GSM/UMTS and WLAN we will measure the refexion, S11

GSM/UMTS test:

Product Service

WLAN test:
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Accredited Test Laboratory

GPStest UUT 1
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Zinritsu

HEAE1 VR

MODEL: DATE: Q7f26/12

DEVICE LD: OPERATOR &

ETART: Q.700000000 G3Hz GATE START:

ETOP: 2.500000000 GH=z GATE STOF: -

STEP: D.002250000 CHz GATE: -
WINDOW: —

——————————— CHi--———--————-

PARAMETER:: -211-

NOBRMALIZATION: OFF

REFEHENCE FLANE: 0.00040 mm

SMOOTHING:
DELAY APERTURE:

311 FORMARD REFLECTIDN

CHHL

GSMtest UUT 1

0.0 PERCENT

TRAMSHIZSI0OK/REFLECTION

LOG HAGHITUDE

¢+REF=@.2088 dB o.@ea despIv

7oB.BBE BEQ HHz
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GSM test UUT 2

Ma4573E
MODEL: DATE: 0T 26712 TZ:06 Fage
DEVICE ID: OPERATOR:
START: 0.700000000 SHz CATE START: - ERRCOR CORR
STOF: 2.500000000 GHz GATE STOF: - AVERAGING:
STEE: 0.002250000 GHz GATE: - IF BNDWDTH
WINDOW: -
——————————— o7 4 PR —

PARAMETER : _g11-
HORMALIZATION: OFF
HEFERENCE PLANE: 0.0000 ey
SMOCTHING: 0.0 FERCENT
DELAY APERTURE: -
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CHML
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GSM test UUT 3

Zinritsu
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ME4RZ IR
MODEL: DATE: 07726712 11:26& Fage 1
DEVICE ID: CPEEATDOR:
STRAET : 070000000 GHe GATE START: - ERROR COEE: REFL PORTI
BEToF: 2.500000000 GHz GATE ETOP: - AVERAGING: 1 PT
STEF: B.O02250000 GHz GATE: - IF BNDWDTH: 1 EH=
WINDOW: -

___________ Cl—l"_-_-_-_-_—_
EARAMETER: -811-
NORMALIZATICGN: OFF
REFERENCE PLANE: 0.0000 Cifi.
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LOE HAGMITUDRE »REF=8.8088 dB
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GSM test UUT 4
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HE4GII0
MODEL: DATE: 07/26/12 12:08 Page 1
DEVICE ID: OPERATOR :
START: 0.700000000 GHz GATE START: - ERROE CORR: REFL PORTI
STOD: 2.500000000 GEz GATE STOD: - LVERAGING: 1 FT
STEF: 0.002250000 GEz GATE: IF BHDWDTH: 1 EHz
WINDOW:
___________ CH -

PAEAMETEE: -511-
HCRMALIZATION: OFF
REFERENCE PLANE: 0.0000 mn
SMOOTHING: 0.0 FERCENT
DELAY APERTURE:

511 FORMARD REFLECTION TRANSHISS10N/REFLECTION T“““iﬂﬁfs‘””

LKL REFLECTLON
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kDOHATH
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WAIGIIR

MODEL:

DEVICE ID:

START: 2.000000000 GH=
S5TOER: 6.000000000 GHz
STEP: 0.010000000 GH=z
PARARMETER:

NOEMALIZATION:

REFERENCE PLANE: o
EMOOTHING: H

DELAY APERTURE:

511 FORMARD REFLECTION
CHHI

LOG HAGMITUDE
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WLAN test UUT 4

DATE:
QFPERATUR:

DT ZEM2 12:15 Page

GATE START:
GATE STOP:
GATE:
WINDOW:

ERROR COER:
AVERAGING:
IF BHNDWDTH:

REFL PORT1
1 FT
1 FH=z

(RTTE PURRO . A .

BLCL LVLD FARIL
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H
1B.BEA dB/DIY REFLECTIO
ROOHATH

SHEPT FDMER
GEIN COMPRESSIOM

SHEFT FREOUENCY
GRIN COMPRESSION

HELF OFF

...................... -
AFFLICATION
SETUP

2 PE@.BOD @@d HHz

6 BEO.3PE DEA HH=z

Accredited Test Laboratory

Deutsche Akkreditierungsstelle GmbH
(DAKKS):

Reg.No. D-PL-11321-02-01 Editor: Norbert Dre
Rep.-No: 713005266A

Page 44 of 94 Date of issue: 201.

Phone: + 49 621 395-844

Fax: + 49 621 395-604 TUV SUD Product Service GmbH

scher E-Mail: norbert.drescher@tuev-sued.de Mannheim Branch
® Dudenstrale 28
" 68167 Mannheim
TOV

2-08-14 Germany



B elns 1z Mkr2 1975, 880 Miz
’ ,\,)Lh"'_i | -2, 4a8dR
-5 1 E ﬁ-"
2 A\
/ \
/ B
-2d R
L}
-25 j y
[ \
-3 t |

-u@ —
o \

GPS / GNSS test UUT 5
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GSM test UUT 5

MEidlin
MODEL: DATE: 07726012 12:28 Paga
DEVICE 1Dz OFPEREATOR:
START: Q.7000400000 GHs GATE START:
5TOF: 2.500000000 GHz GATE STOP:
STEP: 0.002250000 GHz GATE:

WIKDOW:

———————— CHl=-=====—==m=

PARMMETER: -811-
NOBRMALIZATION: OFF

REFERENCE PLANE:

SMOUTHING:

Product Service

-

0.00040 mm
0.0 PERCENT

ERROE CORR: REFL FORTT
AVERAGING: 1 BT
IF BHNDWDTH: 1 EH=

DELAY APERTURE:
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TRAMENIE3 10M/REFLECTIDN

TRARGAISSION

CHAL
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WLAN test UUT 5
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HEARTIR
MODEL: DATE: oifzaz2 12:15 Page 1
DEVICE ID: OPERATOR:
START: 2.000000000 GHz GATE START: - ERROR CORRE: REFL PORTI
STOE: 6.000000000 GHe GATE STOP: - AVERAGING: 1 BT
STEP: 0.010000000 GH= GATE: - IF BNDWDTH: 1 FHz
WINDOW: -
- “CHT == mmmmm e

PARMMETER : -511-
MOEMALIZATION: OFF
REFERENCE PLANE: 0.0000 mm
SMOOTHING: 0.0 PERCENT
DELAY ATPERTURE:

511 FORWARD REFLECTION TRANSHISS IOK/REFLECTION TRANSHISS DK

cHnd REF&HEDT]I]H

LOG HAGHITUDE +REE=0.808 db 1D.B28 GB/DIV

L]

b BOOHATH
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SHEPT FDHER
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HELF
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A/nritsu

HEd62 3D

MODEL:
DEVICE ID:

STAET:
STOF:
STEP:

0.To000a0ad
£.500000000
0.002250000

GH=z
GH=

GHz

FALRAMETER:
HCRMALIZATION:
REFERENCE PLANE:
SMOOTHING:

CELAY APERTIRE:

311 FORMRRD REFLECTION
CHKI

GSM test UUT 6

LATE:
CPERATOR:

GATE START:
GATE STOP:
GATE:
WINDOW :

CH1
_S' 1-
OFF

L0007 mm
.0 PERCENT
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Product Service
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WLAN test UUT 6
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Lotk
MODEL: DATE: 0T/26512 12135 Dages 1
DEVICE ID: OFERATOR:
START : 2.000000000 GHE GATE START: - ERROE CORE: REFL PORTI
STOPR: 5.000000000 GH: GATE STOP: - AVERAGING: 1 PT
STEF: 0.010000000 GHz GATE: - IF BNDWDTH: 1 EHz
WINDOW: -

- Y, - L
PARAMETEE: -811-
MOBMALTIZATION: OFF
EEFEREMCE PLANE: 0.0000 [

SMOCTHING:
DELAY APERTURE:

0.0 PERCENT

511 FORHARD REFLECTION TRANSHISSION/REFLECT IO TRRNZHISE1ON
CHL REFLHE“EDTIEIH
LOG HAGNITUDE vREF=2_8A0 dE 10,888 db/0LY

[JNLEI

JHERT POMER
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APFLICATION
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GSM test UUT 7
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KA462TE
MODEL: DATE: 0T/26512 12:49 Page 1
DEVICE ID: OPERATOR:
START: 0.700900000 GEz GATE START: - ERROE CORRE: REFL PORTI
STOF: 2.500000000 GHz GATE STOP: - AVERAGING: 1 BT
STEP: 0.002250000 GHz GATE: - IF BNDWDTH: 1 KEHz
WINDOW: -

__________ AH e e e e
PARMMETER: 211-
MOEMALTZATION oF
REFERENCE PLANE: 0.0000 mm

SMOOTHING:
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CHNIL
LOG HAGMITUDE

0.0 PERCENT

»REF=2. B30 4B
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ME4ALAR

MODEL:
DEVICE ID:

STRRT: £, Q000000004
ETOP: £.000000000
STEP: . O100000ad
EARAMETER:

NOREMALIZATTON:
EEFERENCE PLANE:
SMOCTHING:

DELAY AFPERTURE:

WLAN test UUT 7

DATE: 0liienz 12:48

OPERATOR:

GHz
GHz
GHz

GATE START: -
GATE STOP: -
GATE: - 1F
WINDOW : -
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.0 PERCENT

[=F=1
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GPS / GNSS test UUT 8
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GSM test UUT 8

ME4E230
MODEL: DATE:
DEVICE ID: OFPERATOR
START: .700000000 GHz GATE START:
STCP: 2.500000000 GHz GATE sTOP:
STEF: F.00Z2250000 GHz GATE:
WINDOW:
___________ CHY ===
PARAMETER: 811
NORMALIZATION: OFF
REFERENCE PLANE: 0.00aa i

SMOOTHING:
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311 FORMARD REFLECTION

CHM L
LOG HAGHITUDE
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RREF=@. 8080 cB

Q7726012 11:32
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- ERRCE CORR:

Product Service
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GPS test UUT 20
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GSM test UUT 21
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WLAN test 1 UUT 21
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Broken signal cable and connectors:

Product Service

UUT 2 - REEL No. SC2, connector broken, after removing GSM/UMTS in function

UUT 4 - REEL No. 1.1, GSM/UMTS connector broken, WLAN cable short circuit, after

removing UUT complete in function.
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Product Service

UUT 5 and UUT 7 - REEL No. 1.2 and 2.2, cable complete broken, after removing GSM, UMTS
+ WLAN in function. UUT 5 GPS/Glonass in function, UUT 7 amplifier destructed.

UUT 6 - REEL No. 2.1, antenna cable broken, short circuit, after removing GSM, UMTS +
WLAN in function, GPS/Glonass amplifier destructed.
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Product Service

UUT 7 - REEL No. 2.2, compleze cable broken, short circuit, after removing GSM, UMTS +

WLAN in function, GPS/Glonass amplifier destructed.

UUT 9 - REEL No. 2, GPS cable short circuit, amplifier destructed.
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UUT 18 - REEL No. 11, GPS cable short circuit, amplifier destructed.
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Product Service

Example for a burnt amplifier GPS/ Glonass, roofmount housing after short circuit on cable side

Example for a burnt amplifier GPS, desk mount housing waterproof after short circuit on cable

side.
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Product Service

Example for a burnt amplifier GPS, roof mount housing, after short circuit on cable side.
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Product Service

Appendix C — Test fluids

1 Urea nitrogen

Certificate of Analysis '

8.18710.1000 Urea for synthesis

Batch 55592610
Batch Values

Hemary (e M) 100.1 %
Melting range

loweer value 1332 by

upper value 134.3 by
Late ofexamimation S MM FFTE): IFogam !
Mintmom shei B (DO YT JLO8ANE
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2 Liguid lime
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3 NPK fertiliser
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4 Ammonium hydroxide
"HEDINGER
& prare dwdsean,
Version 015 Sicherheitsdatenblatt Seite 1von 12
gemal Verardnung (EL Nr. 453'2010
Ersstzt Version 014 AMMONIAKLOSUNG 25 @ berarbsitat am: 25.11.2011
Gialig ab: 02.12.2011
1. Bezeichnung des Stoffs bew. des Gemischs und des Untemehmens
1.1 Produktidentifikator
Stoffname / Handelsname:  Ammoniaklésung 25 %
Index-Nr.: O07-001-01-2
EG-Nr.: 215-647-6
CAS-Nr.: 1336-21-5

Accredited Test Laboratory

12

1.2.1 ldentifizierte Verwendungen

REACH-Registierungsnr.:  01-21 1942887614330

Andere Bezeichnungen:  Ammoniak 25 9, Ammoniakwasser, Ammoniaklauge, kaustischer
Ammoniak, tzendes Ammaoniak, Salmiakgeist, Hirschhomgeist,
Atzammoniak, Ammoniumbydroxid, Armmoniumiydrat

Relevante identifizierte Verwendungen des Stoffs oder Gemischs und Ve rwendur
gen, von denen abgeraten wird

Industrielle Verwendung der Substanz als solche oder in giner Mischung, zur Bshandiung
von Cherflachen/Erzeugnissen (z.B. Metall, Leder Textilion, Kunststoffen, Holz, Elektronik
und Halbleitem, lzolisrungen, Harter, Atzmadian)

Industrielle Verwendung als Teil von Spezialchamikalien ! anderen Produkten iz.B. Klab-
stoffe, Biozide, Katalysatoren, Reinigungsmittel, Korrosionsschutz, Kosmetika, La-
ckelFarben, FrostschutzZ/Enteisungsmittal, Isolierungen, Tinten, Fotochemikalien,
Palymerzubersitungan)

Industrielle Verwendung zur Harstallung von Spezialchemikalien / andaren Produkten iz.B.
Klebstoffe, Biozide, Katalysatoren, Reinigungsmittel, Kosmetika, Lacke'Farben, Bauchemi-
kalien, Komresionsschutz, Isolierungen, Tinten, Phamazeutika, Polymez uberaitungen)

Industrielle Vertailung der Substanz.

Industrielle Verwendung der Substanz zur Formulienung chemischer Produktmischungen
Industrielle WVerwendung der Substanz zur Redukdion von NCx / SCx in Abgasen
Industriella Verwendung der Substanz als Wanmetbertragungsmittel (z.B. fir Gefrier- Kahl-
ung Heizsystame)

Vermwendung der Substanz als chemischer Mahrstoff ! Prozessnahrstoff (z.B. Pharmazeuti-
ka, Lebensmittel, Bio-Kraftstoffe)

Industrielle Verwendung als chemische Zwischensubstanz

Industrielle Herstellung / Import- Kontinuiediche Synthese der Substanz
Industrielle Herstellung / Import- Chargenw eise Synthese der Substanz
Industrielle Herstellung / Import- Bulktransfer der Substanz

Gewarbliche Verwendung der Substanz zur Formulierung von Mischungen

Vermwendung der Substanz als chemischer Mahrstoff ! Prozessnihrstoff (z.B. DOngemittel,
Phamazeutika, Lebensmittal)

Gewearbliche Verwandung der Substanz als solche oder in giner Mischung, als Reaktions-
[Prozesshilfsmittel und fir generelle chemische Anwendungen (z.B. Korrosionsschutzmittel
pH-Einstellungs-/Meutralisierungsmittel, Verarbeitung von Mist'Golle zu Dongemitteln,
Wassarbahandlung).

Gewerbliche Verwandung der Substanz als Laborchemikalie oder far Forschungszwecka,
Gewearbliche Yerwandung der Substanz als solche oder in giner Mischung als Wanmedbsr-
tragungsmittel (z.B. fir Gefrie~-/Kohl- und Heizsysteme).

Gewerbliche Yerwendung der Substanz als solche oder in giner Mischung, zur Behandlung
von Cberflachen Erzeugnissen (z.B. Metall, Leden Textilion, Kunststoffon, Holz, Atzmittal).
Gewearbliche Verwandung als Teil von Spezialchemikaliean / anderan chemischen Produk-
tan (z.B. Klabstoffe, Biczide, Reinigungsmittal, Korrosionsschutz, Kosmetika, La-
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Product Service

Diesel fuel

SICHERHEITSDATENBLATT

1. Stoff-/Zubereitungs- und Firmenbezeichnung

Propukiname Aral Diesel, Aral SuperDiesel, Aral LKW-Diesel gemalk DIN EN 530
oder DIN 51628 in der jeweils aktuellen Fassung

SDEHT. SEYHE

Historische S06-Hr.: SEYIEH

'.'arw\anuung gas StoMesider Krafisiof fir Cisseimoloren.

Zubsreltung Fur speziische Anwendungshineetse siene oas entspracnende fechnisene Datenbiatt oder wenden Sie
slcn an elnan Werreler ges Untemenmens.

Listarant Aral Aktiengesalischaft
Wirtener 5ir. 43
44759 Bochum
Taleton: +43 (1) 23& 32150

NOTRUFHUMMER +40 (D} 30 19240 {GHinatrul Serin)

E-Mall-4drasas MSDEaoviceg@bg.com

2. Mogliche Gefahren

Die Zubeseiung kst gemak Ricitinle 1980/S/EC In Ihrer ga3nderlen und angapasstan Fassung als gefihrich engesiuft

Gagundhaltarizien erdacht auf iredserzeugende Wirkung.
Gesunoneltsschadlicn: kann belm Verschiucken Lungenscnaden verursachen.
Wisgernoler Kontak: kann zu sprdder oder nssiger Haut fnran.

Gafahren fUr dis Umweit Giftig t0r Wasserorganismen, kann In Gewsssem [angerstig schadliche Wirkungen haben.

Zu=strliche Gefahran Himaels: Hochdruckanwendungen
Elnspritzung durch oie Haut aufgrand von ¥oniakt mi elnem unter hohem Oruck stenenden Produkt 15t &in
groderer medizinischer MoTall. Slehe Hinwelse tr Arzte Im Abschnil “Maknanmen In Kotfalen® st
dlesam Sicherhelbsdalenbiatt.

Apschnitte 11 und 12 enthalien genauers Informalionan zu Gesunohelisgetahnen, Symobomen wnd Umweltrisien.

3. Zusammensetzung/Angaben zu Bestandteilen

Kohlenwaseersiofgemisch aus Mitskdestliaben mi C-Zshi 10 - 25, Kinnte auch gernge Acdivmengen enfhalten. Kann Felisauremethyiestar
[FAMIE) enmalten, diz gen Anforsaningen nach EN 14214 gendgen.

Chemiache Bezalchaung CAS-HI. % EINECS EInatufung
ELINCS.
Brannsiof, Diesel- £83324-30-5 s0-100  268-5227 carc. Cat. 3 R4D [1]
i RES
N; RS1/53
Ajare, C12-26-verzwaigt und ingar 80522530 0- =20 262-454-3 X RES [

Siahe Abschinitt 16 1r den vollsiandigen Wanlaut der oben angegebenen R-5atze

111 St eingesiuft als gesundnefisgeihdend cder umwefigefahrich

] 5o mE elnem Arbeisplatzgrerawert

[3] PET-Eaall

M) v v3-Sioft

Dle Grenzwars f0r dis Exposiion am ArbeHsniais sind, wenn verllgoar, In Abschnlft & wisdergegeban.

4. Erste-Hilfe-MaB&nahmen

sugankontait Bel Serlnrung die AUJEn 5o mindestens 15 MIRULEN 13ng mit viel Wassar spolen. Dl Augeniker

sollten vom Augapts| femgenallen werden, damil sin grondlicnes Aussplian gewshrisistet st
Kontzkdinsan entfernen falls vormanden und ekt I'I'ﬂﬂk}rl Sel RE|2I.IN] elnan Arzt hinzuzishen.

Hautkontaks Haus schnedstmaglich mit Wasser und Selle waschen. Stark verschmutzie Kleloung wechs2in und Haut
waEchen.

Elnatman Falis 2ingeamme?, an die fsche Lutt bangan. Bel Bascwanden AT ninzuziehen.

werschluckan Bel WVerschiucksn kein Srbrechen ausiGsen. Klemals einer bewubiosan Person etwas durch den Mund

verabreichan. ABPIralionsgesanr beim WErschiucken. Kann In diz Lurge gelangen wnd diess schadigen.
Sofort einen Azt werstandigan.

Pro-dukiname Aral Diegsl, Aral SuperDizssd, Aral LKW-Diesel gemakk DIN Produkbzogs SEY2181 Salte: 17
EM 290 oder DIM 51525 In ger j@wsals akiusien Fassung

arsion &
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Product Service

6 Hydraulic oil

Liebherr-Schmierstoffe
Technisches Datenblatt

1S VG 46 (32-68)

@ Liebherr Hydraulic Plus

| Verwendung / Beschreibung |

Lisbherr Hydraulic Plus ist ein aschefreies, biclogisch schnellfleicht (gemal CEC-L-33-A-83)
abbaubares Hochleistungs-Hydraulikfluid auf der Basis von Polyalphackefinen (PAC).

Durch die speriell abgestimmis Additivtechnologie in Verbindung mit der Grundiissigkeit werden dis
hervorragenden  Eigenschafien  ermelt D Kombinsbon  aus  gutem Tief-  als auch
Hochtemperaturverhalien  gepaart mit  exzellenter  Alerungsstabilital sowie detergierends  und
dispergierende Eigenschaften pradestinieren Liebherr Hydraulic Plus als Hydraulikflissigkeit mit
verangerten Ohwechselintervallen. Das Wirkstofsystem won Liebher Hydraulic Plus gewihrieisten
dauerhaft einen sehr guten Horrosionsschuiz, geringe Schaumneigung. gutes Luftabscheidevermdgen
sowie Dichtungsveriraglichkeit. Das exzellenie Tiefiemperaiurverhalten bistet Thnen die Moglichkeit,
ging hihere Gerdteverfigbarkeit ohne Warmlaufphase such bei tiefen Temperaturen zu erreichen.

| Einsatztemperatur, siche Betriebsanleitung |

=25 °C bis +45 °C Aulentemperatur

| Qualifikation |

[AVLPD FC [CMEi52417 3 ]
[FERR | VDMA 34568 [ 150 6723 Tel & |

[ Technische Daten |

Chem. und physik. Kenndaten Priifverfahren Liebherr Hydraulic Plus
Dichbe bel 15 °C wgim® OIM 51 757 8533
WiskostalEklasse 120 WG DIMN 51 518 45 (33-63)
winematizcha Viskositat b2
40 "G DIM 51 562 46 L]
100 "C mm*s 3.5
2ourpaint = DIN I5C 3016 =-42

Gebindeeinheiten / Identnummern

Gebindegrife Identnummer
029 ed 80
0330272
M33L2TE
1.000 Lirer Conzalner 1079 B4 81
Machbestellungen unter Angabe der ldentnummer bei lhrem Lisbherr-Partner.

Alle Informationen nach bestem Wissen, jedech ohne Gewahr. Technische Daten sind Durchschnitts-

werte und unterliegen den dblichen Produktionsschwankungen. Datenverdnderungen durch Innovation B
won Produkt und Umstellung bleiben vorbehalten.

Noch Fragen =
Stets fur Sie erreichbar: [hr technischer Berater gibt Thnen gerne weitere Informationan.

Liebherr-Lubricant-Hotline: + 45 (0} T354/80-6060
lubricantsi@liebherr.com

Ligbhe-Hydrou [bagger GmbH
Lisbhwrrsivabe 12, D-8845T Kieohdor! Biar

W 05 TEE B0=0, Fox 55 T35 BO-T28d

Wit BEONGT 00, E-MEIL Il NDSHamHT.com
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Product Service

Ethylenglykole

g
VWREZS & o0

Certificate of Specification

Material : 24407.2682 Ethylens glycol TECHNICAL

Batch :

CHARACTERIZTICS SPECIRCATIONS
ABE3Y [On arnydrous substancs) Min. BE,0 %
Appearance of solutlon (50 % VI waler) Passas lest

We cerlify thal this baich corforms to the speciications listed sbowe
BOL - Below dstected lImil.

zapelle Gullpain Head of laboratory - Griare

WWR Intemationa
Documant printed on 27.07.2012

This gocumen! has been prodiced efecironically and s valld withou! 3 signature.

VWR Intemational bvbaiap

Haasroge Research Park Zone 3

Geldenazxsebazan 464

E-3007 Leuver

Ter + 32 (0)15 285 011 Page 1 /1
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