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Object CD835V3 - SN: 1045

Calibration procedure(s) QA CAL-20 v6
Calibrati rocedure for dipoles in air

Calibration date: September 27, 2

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl}.
The measurements and the uncertainties with cornfidence probability are given on the following pages and are parn of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 « 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensot NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-i6 (No. 217-02295) Apr-17

Probe ER3DV6 SN: 2336 31-Dec-15 (No. ER3-2336_Dec15) Dec-16

Probe H3DVE SN: 6065 31-Dac-15 (No. H3-6065_Dec15) Dec-16

DAE4 SN: 781 02-Sep-16 (No. DAE4-781_Sep16) Sep-17

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter Agilent 44188 SN: GB42420191 09-Oct-09 (in house check Sep-14) In house check: Oct-17

Power sensor HP E4412A SN: US38485102 05-Jan-10 (in house check Sep-14) In house check: Oct-17

Power sensor HP 8482A SN: US37295597 09-Oct-09 (in house check Sep-14) in house check: O¢t-17

RF generator R&S SMT-06 SN: 832283/011 27-Aug-12 (in house check Oct-15} In house check: Oct-17

Network Analyzer HP 8753E SN; US37380585 18-Oct-01 (in house check Oct-15} In house check: Oct-16
Name Function Signature

Calibrated by: Leif Klysner Laboratory Technician

Approved by: Katja Pokovic Technical Manager

Issued: September 30, 2016

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Ne¢ 1 al Encies
F ncy Re rn oss Imped: ce
1730 MHz 21.7dB 56.6 Q+58jR
188 WHz 21.7dB 584 Q+3.1jQ
1900 MHz 22.0dB 5870 +0.2jQ
1950 MHz 25.3dB 50.4 Q -5.4Q
2000 MHz 20.3dB 433Q+6.1jQ

3.2 enna Design an indling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial ¢ le. The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to bend. The soldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the
internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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A/D - Converter Hesolution nominal
High Range:
Low Range:

DASY measurement parameters: Auto Zero Time: 3 sec¢; Measuring time: 3 sec

5B = 6.1uV
SB = 61nV ,

full range = -100...+300 mV

fullrange= -1.......

Cal on Factors X z
gh n : 13.601 + 0.02% (k=2) | 403.860 + 0.02% (k=2) | 403.715 % 0.02% (k=2)
ow =} 3.98192 = 1.50% (k=2) | 3.99210 + 1.50% {k=2) | 3.98028 + 1.50% (k=2)
Ci e
Conne ir Angletobe edin DASY system 3025°+1°
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ER3DV6 — SN:2358 January 19, 2017

Probe ER3DVO

SN:2358

Manufactured:  July 7, 2005
Calibrated: January 19, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 systeml)
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ER3DVE — SN:2358 January 19, 2017

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2358

Basic Calibration Parameters

Sensor X Sensor Y [ Sensor Z Unc (k=2)
Norm (uV/(Vim)) 1.66 150 ; 153 + 101 %
DCP {mV)® g7.9 98.2 ] 100.9

Modulation Calibration Parameters

[{]]s) Communication System Name A B C D VR Unc® |
dB d8vuv dB mv {k=2}

0 Ccw X 0.0 0.0 10 0.00 168.7 +3.8% !

Y 0.0 0.0 1.0 196.8

b4 0.0 0.0 1.0 188.5
10011- UMTS-FDD (WCDMA) X 3.20 66.2 18.4 2.91 135.8 £0.7 %
CAB

¥ 3.21 66.4 18.4 117.8

z 3.1 66.1 18.2 111.8
10021- GSM-FDD (TDMA, GMSK} X 18.59 99.1 285 9.39 136.9 +2.2 %

| DAC |

Y 18.44 99.3 28.9 118.8

z 17.05 949 27.0 120.3
10069- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 12.02 72.4 258 10.56 88.1 +22%
CAB Mbps)

Y 11.47 70.6 245 74.6

zZ 11.46 707 24.3 99.0
10077- IEEE 802.11g WiFi 2.4 GHz X 11.05 723 26.3 11.00 77.6 +2.7 %
CAB (DSSS/OFDM, 54 Mbps)

Y 11.33 720 257 98.5

Z 10.73 705 247 88.8
10172- LTE-TDO {SC-FDMA, 1 RB, 20 MHz, X 11.48 BS B 35 4 9.21 149.2 +22 %
CAC QPSK)

¥ 8.3 77.9 28.4 129.8

z 8.68 78.3 28.1 123.2
10173- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 14.79 896 35.0 9.48 149.9 2.2 %
CAC 16-QAM)

Y 9.38 81.2 305 127.8

Z 9.09 79.0 28.5 121.2
10295- CDMAZ2000, RC1, 803, 1/8th Rate 251fr. | X 15.49 991 40.8 12.49 118.3 £2.7 %
AAB

Y 15.66 99.5 411 100.7

zZ 16.03 97.5 38.8 100.6

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

® Numerical linearization parameter; uncertainty not required.
F Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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ER3DV6 — SN:2358 January 19, 2017

Receiving Pattern (¢), 8 = 0°

f=600 MHz, TEM,0° f=2500 MHz,R22,0°
» L
® [ ] L ® ® ®
Tot X ¥ Z Tot X Y Z

Receiving Pattern (¢), 3 = 90°

f=600 MHz, TEM,90° f=2500 MHz,R22,90°

50

Tot X Y z Tot X Y z
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ER3DVE - SN:2358

January 19, 2017

DASY/EASY - Parameters of Probe: ER3DV6 - SN:2358

Other Probe Parameters

Sensor Arrangement

Rectangular

Connector Angle (%) 117.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 8 mm
Proke Tip to Sensor X Calibration Point 2.5 mm
Prcbe Tip to Sensor Y Calibration Point 2.5 mm
Probe Tip to Sensor Z Calibration Point 2.5 mm
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