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1 IDENTIFICATION SUMMARY

1.1 Limits and Reservations

This document contains confidential information of the author and is subject to the provisions agreed
with the recipient on the treatment of such documents. Para. IX of the "General Conditions for the Supply
of Products and Services of the Electrical and Electronics Industry" (ZVEI e.V., Issue 2011) shall be
observed. Copying as well as transference of this document to third parties, use and communication of
its contents are prohibited without the written consent. Infringements of this agreement are liable to the
payment of damages. All rights are reserved in the event of granting of patents or the registration of a
utility model or design. Test results relate only to the items tested in the configuration as recorded.

This test report shall not be reproduced except in full without the written permission of

EMCCons DR. RASEK GmbH & Co. KG.

1.2 Test Laboratory

Test Laboratory: EMCCons DR. RASEK GmbH & Co. KG
Accreditation No.: D-PL-12067-01-00
Address of Labs I, II, Il EMCCons DR. RASEK GmbH & Co. KG
and Head Office: Moggast, Boelwiese 8

91320 Ebermannstadt

GERMANY
Address of Labs IV and V: EMCCons DR. RASEK GmbH & Co. KG

Stornhofer Berg 15
91364 Unterleinleiter

GERMANY
Name for contact purposes: Mr Reinhard Sauerschell and Mr Patrick Reusch
Phone: +49 9194 9016
Fax: +49 9194 8125
E-mail: r.sauerschell@emcc.de; p.reusch@emcc.de
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1.5 Ordering Information

Purchase Order:

Date:

1.6 Dates and Test Location

E-Mail Order
2014-08-11

The sample was tested at EMCCons DR. RASEK GmbH & Co. KG test laboratory 1V in Unterleinleiter

on 2014-08-25.

The sample were delivered to EMCCons DR. RASEK GmbH & Co. KG on 2014-08-15 and 2014-06-11.

1.7 Climatic Conditions

Date Temperature Relative Humidity | Air Pressure Lab Customer
[°C] [%] [hPa] attended tests
2014-08-25 23 42 977 \Y] no
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2 EQUIPMENT UNDER TEST

2.1 General Description

The following description was delivered by the customer:

e Property: protection and shield from electromagnetic waves; attenuation of electromagnetic energy
e Structure knitted fabric:
- 50% PES /50 % Cu&Sn
- PES dtex 83 / Cu&Sn 0,050 mm
- Width: 1500 mm — 1680 mm
- Weight: 120 g/m?
e Application: warfare; security; medicine; data protection; anti espionage; protective clothing; labor
protection; construction and more other.

2.2 Modifications

There was no modification. However, the textile sample was mounted in the wall opening double-
layered. The orientation of one textile sample was with metallic fibers in vertical direction and the other
one was with metallic fibers in horizontal direction.

2.3 Test Specifications and Standards

Nomenclature IEEE-STD 299

Dated 2006

Issue/Revision n.a.

Remarks Incorporates the basics of MIL-STD 285
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2.4 Photos of the EUT

Photograph 2.4-2: Mounted EUT - inside test chamber
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3 % 1

Photograph 2.4-4: Mounted ET - Orié.ﬁiatlon of the layers
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3 TEST DATA

3.1 Test Parameter
The shield attenuation test was performed in the frequency range of 30 MHz to 18 GHz.

The test was performed according to the specification IEEE-STD 299-2006: “IEEE Standard Method for
Measuring the Effectiveness of Electromagnetic Shielding Enclosures”, dated 2006.

TEST PARAMETER

TYPE OF TESTS Shield Attenuation Test with fix installed antennas
TEST SPECIFICATION IEEE-STD 299

TEST PERSONNEL Patrick Reusch

DATE OF TEST 2014-08-25

FREQUENCY RANGE 30 MHz to 18 GHz

POLARISATION Vertical and horizontal

FREQUENCY STEP 2% log

DISTANCES See §3.2

TEST POINT One, at the midpoint of test sample

REFERENCE MEASUREMENT On the chamber wall opening without test sample

In wall opening (about 1 m x 1 m) of shielded room, the test sample was
radiation-proof screwed on the wall opening.

INSTALLATION OF SAMPLE The textile sample was mounted in the wall double-layered. The
orientation of one textile sample was with metallic fibers in vertical and
the other one in horizontal direction.

CALCULATION OF SHIELD Attenuation (dB) = level of reference measurement (dBuV) - level of
ATTENUATION measurement of the test sample (dBuV)

DYNAMIC RANGE 80 dB min

REMARKS / RESPONSES None
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3.2 Test Setup

Test setup
30 MHz to 270 MHz

TX Antenna

Wall opening of
shielded room
with test sample

Test setup
270 MHz to 1 GHz

170 cm

TX Antenna

Wall opening of
shielded room
with test sample
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Test setu P 7 Wall opening of
shielded room
1 GHz to 18 GHz with test sample
%
I I
I I
I I
| I
170 cm
200 cm >
| |
| |
TX Antenna ! ! RX Antenna
]
2]
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4 MEASUREMENTS

4.1 Reference measurement

Reference meas.: 1 GHz — 18 GHz, vertlca Reference meas.: 1 GHz — 18 GHz, horizontal
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4.2 Measurement with EUT

Test setup: 1 GHz _ 18GHz, vertical, TX

Test setup: 30 MHz — 270 MHz, vertical, RX

Test setup: 1 GHz — 18 GHz, vertical, RX

© EMCCons DR. RASEK GmbH & Co. KG 2014
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Test setup: 30 MHz — 27 Hz, hor Test setup: 30 MHz — 270 MHz, horizontal, RX

: 270 MHz — 1000 MHz, horizontal, RX

F

Test setup: 1 GH — 18 GHz, horizontal, TX Test setup: 1 GHz — 18 GHz, horizontal, RX
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Results:

Shield Attenuation E-Field, IEEE-STD 299 / MIL-STD 285, 30 MHz - 18 GHz
EUT: Shield Knitted Fabric GUARD, Position: center, Arrangement: double layer, crosswise

20

80

ﬁ\]\ ———Horizontal
70 A A

— Vertical

40 V|

Attenuation [dEB]
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20
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Table of measurements:

Frequency Result Frequency Result
[MHZ] Horizontal Vertical [MHZz] Horizontal Vertical
[dB] [dB] [dB] [dB]
30.0 43.5 48.1 73.1 64.6 66.7
30.6 43.8 49.5 74.6 65.7 65.6
31.2 46.5 49.1 76.1 65.1 67.0
31.8 46.6 50.5 77.6 67.4 67.0
32.5 45.8 49.6 79.2 72.2 67.9
33.1 47.7 53.1 80.7 71.8 67.2
33.8 48.4 52.2 82.4 70.2 67.4
34.5 47.8 52.0 84.0 69.8 67.6
35.1 49.2 55.4 85.7 68.5 69.4
35.9 50.1 54.3 87.4 67.7 69.8
36.6 51.1 55.3 89.2 68.3 70.3
37.3 51.8 51.6 90.9 69.0 70.0
38.0 51.5 54.4 92.8 68.8 69.4
38.8 52.2 58.6 94.6 69.7 69.0
39.6 53.7 56.8 96.5 70.3 69.5
40.4 53.8 59.1 98.4 70.7 69.0
41.2 54.8 59.3 100.4 73.3 67.4
42.0 56.1 58.0 102.4 79.4 68.0
42.8 54.4 57.7 104.5 77.8 68.3
43.7 56.3 55.8 106.5 78.8 68.1
44.6 59.6 55.2 108.7 72.2 67.8
45.5 57.2 53.3 110.8 73.1 69.3
46.4 61.8 56.0 113.1 72.7 68.6
47.3 62.3 54.2 115.3 69.2 68.7
48.3 57.7 55.9 117.6 66.1 69.5
49.2 61.0 59.2 120.0 64.6 69.9
50.2 62.5 58.7 122.4 64.2 70.5
51.2 60.7 63.3 124.8 64.9 71.2
52.2 64.1 58.3 127.3 69.6 69.5
53.3 62.4 61.2 129.9 78.5 68.4
54.3 63.6 59.1 132.5 78.6 68.6
55.4 63.1 61.5 135.1 72.8 68.2
56.5 67.0 64.4 137.8 66.8 66.6
57.7 69.1 63.1 140.6 66.6 66.2
58.8 69.6 64.8 143.4 66.7 64.0
60.0 66.8 64.3 146.3 64.0 63.7
61.2 66.2 66.5 149.2 62.5 65.9
62.4 62.5 65.1 152.2 59.4 65.6
63.7 65.0 67.1 155.2 60.6 66.0
64.9 64.5 64.7 158.3 69.7 65.4
66.2 66.7 65.7 161.5 72.1 65.1
67.6 65.4 65.4 164.7 68.4 64.5
68.9 69.0 65.5 168.0 63.0 65.3
70.3 65.0 66.0 171.4 64.3 66.3
71.7 65.0 65.9 174.8 71.2 64.6
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Frequency Result Frequency Result
[MHZz] Horizontal Vertical [MHZz] Horizontal Vertical
[dB] [dB] [dB] [dB]
178.3 65.5 63.3 451.8 52.6 56.3
181.9 64.9 62.6 460.9 51.9 56.4
185.5 65.1 63.1 470.1 54.5 57.1
189.2 69.2 62.4 479.5 52.8 56.4
193.0 64.1 62.2 489.1 50.7 58.5
196.9 63.3 60.7 498.8 55.3 56.5
200.8 60.1 60.6 508.8 52.2 55.7
204.8 59.1 61.6 519.0 54.1 53.6
208.9 60.4 60.7 529.4 55.3 545
213.1 62.0 58.7 540.0 63.5 57.8
217.3 55.4 56.1 550.8 50.5 52.1
221.7 55.8 57.7 561.8 52.7 54.7
226.1 60.7 59.5 573.0 50.6 54.6
230.6 62.2 58.2 584.5 50.6 52.8
235.3 62.2 59.7 596.2 51.9 55.3
240.0 61.5 61.4 608.1 47.9 50.4
244.8 60.5 60.1 620.3 48.0 53.0
249.7 60.3 58.6 632.7 50.0 55.2
254.6 59.1 60.2 645.3 50.0 60.9
259.7 56.6 58.7 658.2 51.5 54.8
264.9 59.3 58.6 671.4 58.2 60.4
270.0 57.9 58.9 684.8 58.2 57.1
275.4 57.7 61.5 698.5 57.6 56.8
280.9 54.3 61.9 712.5 59.2 54.8
286.5 54.6 60.2 726.7 55.4 52.1
292.3 56.6 57.3 741.3 50.3 47.4
298.1 57.1 57.9 756.1 44.7 45.6
304.1 54.8 58.6 771.2 41.2 46.4
310.1 51.8 56.6 786.6 48.6 44.5
316.3 55.4 56.5 802.4 47.5 45.9
322.7 58.0 57.8 818.4 48.5 42.6
329.1 59.6 61.9 834.8 45.0 46.8
335.7 55.1 61.7 851.5 43.6 44.1
342.4 52.9 59.5 868.5 394 41.8
349.3 54.1 56.1 885.9 39.7 47.4
356.3 56.6 54.1 903.6 39.1 46.4
363.4 59.8 58.0 921.7 40.7 40.6
370.7 61.8 59.8 940.1 48.3 57.8
378.1 58.1 57.3 958.9 43.7 44.3
385.6 57.6 58.9 978.1 41.2 41.7
393.3 56.0 59.1 997.6 46.4 42.8
401.2 55.8 55.9 1000.0 45.3 435
409.2 56.5 56.1 1020.0 40.0 54.5
417.4 55.4 56.5 1040.4 45.2 48.9
425.8 53.5 56.8 1061.2 45.2 46.2
434.3 53.3 55.9 1082.4 49.6 44.2
443.0 52.2 57.1 1104.1 46.7 45.5
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Frequency Result Frequency Result
[MHZz] Horizontal Vertical [MHZz] Horizontal Vertical
[dB] [dB] [dB] [dB]
1126.2 45.6 44.4 2856.3 39.5 46.1
1148.7 45.0 45.2 2913.5 35.5 42.4
1171.7 55.2 46.8 2971.7 34.0 37.7
1195.1 48.1 447 3031.2 35.3 34.9
1219.0 44.2 44.7 3091.8 40.3 394
1243.4 47.7 44.3 3153.6 34.7 42.2
1268.2 60.0 46.2 3216.7 33.2 39.6
1293.6 52.5 44.4 3281.0 41.0 35.0
1319.5 53.7 47.9 3346.7 39.7 35.3
1345.9 49.4 47.5 3413.6 39.3 375
1372.8 50.7 47.3 3481.9 39.9 36.7
1400.2 57.5 44.9 3551.5 39.5 35.1
1428.2 44.2 44.9 3622.5 39.6 37.6
1456.8 42.0 455 3695.0 36.5 39.9
1485.9 434 52.9 3768.9 31.1 42.5
1515.7 57.1 46.6 3844.3 36.2 37.2
1546.0 48.3 43.9 3921.1 38.3 40.0
1576.9 47.2 42.6 3999.6 34.9 40.3
1608.4 44.5 41.1 4079.5 34.6 39.3
1640.6 45.8 43.1 4161.1 39.6 355
1673.4 55.7 49.5 4244 .4 35.2 37.0
1706.9 46.7 48.6 4329.3 34.8 40.1
1741.0 43.6 43.6 4415.8 37.5 35.2
1775.8 39.1 41.6 4504.2 35.6 37.0
1811.4 42.3 43.9 4594.2 33.3 43.1
1847.6 39.0 41.1 4686.1 34.6 33.3
1884.5 44.1 39.8 4779.8 34.3 35.7
1922.2 41.3 41.4 4875.4 304 36.1
1960.7 39.8 40.2 4972.9 34.0 33.0
1999.9 40.4 45.3 5072.4 31.9 33.6
2039.9 38.7 39.5 5173.9 32.4 34.6
2080.7 39.4 42.8 5277.3 40.2 32.6
2122.3 36.6 46.8 5382.9 33.2 33.9
2164.7 40.2 42.2 5490.5 32.8 39.5
2208.0 37.7 39.7 5600.3 34.1 31.0
2252.2 45.7 43.8 5712.4 30.5 38.7
2297.2 44.2 39.9 5826.6 32.0 28.5
2343.2 435 40.6 5943.1 28.3 33.7
2390.1 43.3 43.9 6062.0 32.1 35.0
2437.9 40.6 37.1 6183.2 37.1 29.2
2486.6 43.7 38.0 6306.9 33.6 34.7
2536.3 41.2 45.9 6433.0 35.8 27.5
2587.1 42.5 43.3 6561.7 304 32.0
2638.8 36.6 39.8 6692.9 32.6 32.6
2691.6 36.9 39.3 6826.8 28.2 33.7
2745.4 39.7 36.7 6963.3 33.0 34.5
2800.3 38.9 40.2 7102.6 30.1 33.6
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Frequency Result

[MHZz] Horizontal Vertical

[dB] [dB]
7244.6 33.2 30.3
7389.5 31.0 32.3
7537.3 33.7 29.5
7688.1 30.0 32.9
7841.8 30.7 29.4
7998.7 31.0 28.3
8158.6 30.2 32.5
8321.8 31.0 29.8
8488.3 30.6 35.1
8658.0 27.9 28.3
8831.2 27.8 27.1
9007.8 29.8 31.5
9188.0 28.2 26.2
9371.7 28.5 34.3
9559.2 30.9 33.5
9750.3 28.2 28.2
9945.3 30.7 33.9
10144.3 30.0 32.8
10347.1 29.5 30.8
10554.1 27.0 33.0
10765.2 27.8 31.7
10980.5 26.9 33.8
11200.1 29.1 32.5
11424.1 28.5 29.4
11652.6 28.5 29.0
11885.6 28.7 29.9
12123.3 29.8 32.4
12365.8 30.7 33.2
12613.1 30.8 354
12865.4 30.9 32.8
13122.7 33.2 32.6
13385.1 32.7 29.9
13652.8 30.2 30.4
13925.9 29.1 29.8
14204.4 29.1 26.6
14488.5 30.9 25.8
14778.3 32.1 31.3
15073.8 31.8 30.1
15375.3 31.9 30.6
15682.8 30.3 32.6
15996.5 32.2 31.4
16316.4 32.3 34.8
16642.7 29.5 32.9
16975.6 28.1 33.5
17315.1 29.6 33.6
17661.4 27.3 29.6
18000.0 25.2 20.9
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5 LIST OF TEST INSTRUMENTS

Ident #

Instrument

267

VHF Double-Cone Ant.

545

10-V-Insertion Probe

553

GPIP-140A

554

GPIB-140A

810

150 W Attenuator 6 dB

835

50W Attenuator 3 dB

896

Double Ridged Guide Ant.

1091

Wideband Amplifier 1 W

1129

UHF Log.Per.Ant.,Transc.

1358

2 W Termination

1378

RFS-Software

1405

5 W Attenuator 10dB

1454

Dual Direct. Coupler

1501

2 W Termination

1509

Power Amplifier 50 W

1514

RF-DC-Millivoltmeter

1583

Analog Fiber Optic Link

1890

Shielded Cabinet

2048

USB to GPIB adapter

2066

Broadband Balun / Holder 4:1

2067

Biconical Elements

2431

5W Attenuator 3dB

2727

2 W Attenuator 10dB

2749

5 W Attenuator 6dB

3038

DC Block N

3235

Double Ridged Guide Ant.

3831

Spectrum Analyzer

3962

RF and Microwave Signal Generator

4389

HF-Cable

4390

HF-Cable

4391

HF-Cable

4392

HF-Cable

4717

Web-Thermo-Hygrobarograph
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