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7 VALIDATION MEASLREMENT

Tae ILLLE St 1528, OF1 63 Bulletin C and CEFIBEC 62209 slumlands state that e system
walidation measurcments must be performed using a reference dipole meeting the fore menticned
rerurm loss and mechaiica’ dimension requirements, The va'idation messurement must be performed
againsd @ liguid filled fal phantom, with the phanrem constrocled as cotlined in the tore mentioned
aandards. Per the slandacds, the dipale shall be positivned below the botom of the phantom. with
the dipole length centered and paralle] to the Jongest dimension ol the T phantom, with the top
surface of the dipels al the deseribzd distance trom the bottom surface of the phantom.
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SAR MEASUREMEST RESULT WITILHEAD LIOUIT

Mhee TEEE S0l 1528 and CLETLC 6220% sandacds stare tar the system validation measueements
should prosloce the SAR valies shown helow [for phantom thickness of 1 mm), within the
miccrtainey for the syvstem validabion. ALl AR values are pemnalieed o | W forwaed power, I
bruckel. the mensured SAR s aiven with the used input poaer.
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SAK HEFERENCE DIPOLE CALIBRATION REPORT Il: ACR 2405 14 SATULA

SATIMIO

1 INTRODUCTION

This document containg a sunumary of the requirements set forth by the IEEE 1328, OF 1 65 Bulletin
Cand CEVIEC 62204 standards for referenee dipoles used for SAR messurement system validedons
and the measurements that were perlformed oowverily that the prodoct complies with the fore

mienlioned stangdards,

2 DEVICE UNDER TEST

Device Under Test

Device Tvpe | COMOSAR 2450 M11x REFTRENCE DIFOLE
Manutacturer | Satimo
Model | §1D2450
Serinl Nurmher SN (19i13 DIP2CL50-220

Product Condition [new / :13;‘.:]_] _ 1150 -

A yearly calibration interval is recommended

4 PRODUCT DESCRIFTION

il GENERAT INFORMATION

Satima’s COMOSAR Yalidation Dipales are built in accordaince to the IEEER 1528, OF T 65 Bulletin
Coand CELIRC 2209 standards,  The produet 18 designed for ese with the COMOSAR test bench

only,
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Figure 1 - Satimo COMOSAR ) m'r:l'u."rrir J'Jr,JrJ.L
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SATIVIO

(9]

4 MEASUREMENT METHOD

The IEEE 1528 OEL 03 Bulletin C and CEFTEC 62709 siandarcds provide requirements Tor
reference dipoles vsed for system vabdation messurements. The fllowing measuremenls were
performed to verify fthat the product complies with the [ore mentioned standands.

4.1 RETURM T.O¥S REOUHREMENTS

The dipole used for SALR system validation measurements and checks must have a return loss of <20
Al or better. The return Jozs measurement shall be performed againat a Hquid flled flat phantom,
with the phantom constuctad as outlined in the fone mentioned seandunds,

42 VECHANICAL REQUIREMENTS

The IEEE Sul 1328 oand CLEFIEC 622049 standards specify the mechanical components and
dinensions ol the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR test beneh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for wse with the COMOSAR st hench comply with the reguirementys sz forth fora 2
mm phantom shell thickness,

] MEASUREMENT UNCERTAINTY

Al nnecrtaintics listed below represent an expanded imeeraingy sxpressed at approximately the 95%
confidenee level using a covernge Gotor ol k2, traceable o the Internationally Accepted Guides o
Mlensurement Uneerainty,

51 RETLRM LOSS

The tollowing uncertainties apply o the refurn loss measuremant:

Frequency hand Fapanded Uncertainty on Return Lass

SO0-GO00MT T {11 dR

5.2 TMMENSION MEASUREMENT

T Colfoweinng wocerbain e apply o e dimeosion messw2menls,

Length {mim) - Expanded Uncertainty on Lengih
i 3 - 3t .05 mm

53 VALIDATION MEASUREMENT

‘The guidelines ovtlined in the IEEE 1528, OFT &5 Bulletin O, CENMELEC ENAN3A1 gnd CEVTEC
2300 standards were  (ollowed w0 penerale the messurement  uncertainty  lor validation

mesITETEnls,
| Sean Volome Expanded Uncertainty
: Tz 303 %
10z 201 %
Fige: 31

Vg cvnemror SR e e reprnaoedl creend i R o an e withauy e wechen aperavad af S T
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6 CALIBRATION MEASUREMENT RESULTS
f.]  RETIHEN LOSS AN IMPEDANCE TN TIEAT TICMIT
Fraumncy. K l
D50 M0 MM MHF O MED MeQ S50 75 Ei‘S-H|
|
|
@ -2 i-
= o
i 1
i
o e e i :
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24.51) =27.50 =21 §1.70+35j0
6,2 RETURN LOSS AND IMPEDANCE IV BODY LIQUIL
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Frequency (MHz) Return Loss (dB) Reguirement (di¥) Tmpedance
2450 -27.56 -20 I+ 0.9;0
6.3 MECTIANICATL DIMTNSIONS
Fraquency hHz Lmim b mirm i min I
required measured required miasured reqirad mipasured
30 420.3z1 %, 150021 W, . .35 11 %
450 1902 =1 %, 1667 =1 W, . BAS +1 %
750 176.0=1%. 10000 =1 %, EAS 11 %
835 161221 %, B9311% | ARtk
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."l:u.-' r.'-::'l"\.-u' sboil nuy h: Frivonka :'-'.'._¢-c‘-.','." Wi, .‘é.'."_-.-"u.' i, llll'.'.'\ff.'.' e et apeeea of AT

CCIC-SET/T-1 (00) Page 110 of 132




Report No. SET2016-17041
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T YALIDATION MEASUREMENT

The ITET 51, 1328, ORT 65 Bulletin C and CEFIEC 62209 sandunds slule that the syvstem
validatien measurements must be pertormed vsing 2 reference dipole meering the fors mentioned
seturn loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flar phantom, with the phantom constructed gz cutlined in the Sore mentioned
standards. Por the standards, the dipole shall be positiomad beline the betiom of the phantism, with
the dipole length ventered and parallel o the longest dimension of the flal phanom, wath the wp
surface ol the dipole at the described distance from the botiom surface of the phantom.

7.1 HEAD LIGLID MEASURBEMBEM]
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SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEF Sud. 1328 and CELTRC 62209 standards siale thal the system salidation messurcments
should produoce he SAR values shown below (Tor phantom thickness of 2 mm), wathin the
uncerlainly for the systern validation.  All SAR values are normalized w1 W lorward power. Tn
hracker. the measured SAIR is given with the used input power.,
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T4 SARMEASUREMENT RESULT WITH BODY LIOUID
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8 LIST OF EQUIPMENT

Equipment Surmmary Sheet

Fyuipment| '!":‘_ff'g"‘ﬁ"rﬁ | Entifftari NG

5 Cikrent ‘E.tt Eallbmtun

Desaription ! i om I‘ulﬂrﬂﬁq’ﬂq‘ H Date = §
! Validated. MNo cal 'u'a||d31EI:| Mo cal
i 5m N-20/09-
5AM Phaniom Saimo SN-20/09-53AMT mqb_lrid required.
Walidated. Mo cal Maldatad. Mo cal
COMOSAR Test Banch Yarsion 3 ME required required

Rhade & Schwaiz .

Metwiark Analyzel VA SO0 32 22 s D2/2016
Calipars Carera CALIPER-O1 . 1212013 122016
Raferercs Probe Setimo EPG122 SN 1811 | 102013 1002014
Mult metar Keithlay 2000 118BEEG 1212013 12/2016
ICHRARE L | | ! L
Signal Ganaratar | Aqilert E44300 MY 49070581 1202013 1202016
| e
N " |Gharactenzed pnor to Characterized Prear e
Anpimer ABLREFCImm SN (45 !test. Mo cal required. |iest Mo cal required
Power Meter HP* E4418A US33261458 1202013 122018
Proower Sensor HP ECP-E26A US3T161460 1212013 1272016
S 3 § ' P {Craracterized prior Lo |Charastarizad priar to
Directional Souplar Marda 4216-240 01386 test. Mo cal required, |test No cal required
Temparatura and | :
I | - 12012
Humidity Sensor | Contral SComparny 16619 820 2015
Page: 1111
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SID2600 Dipole Calibration Certificate

SATIVIO

SAR Reference Dipole Calibration Report

Ref: ACR.224.1.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 32/14 DIP2G600-338

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Rel ACR.224. 1L I4.SATUA

SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
I S |
Device Under Test |
 Device Type COMOSAR 2600 MHz REFERENCE DIPOLE |
Manufacturer | Satimo |
Model [ SID2600
| Serial Number | SN 32/14 DIP2G600-338
| Product Condition (new /used) | New )

A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

-

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

=, T

Figure 1 — Satimo COMOSAR Validation Dipole

Ph‘_L"t" 4/11
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I SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.224.1L.14.SATUA
SATIMO

4 MEASUREMENT METHOD
The IEEE 1528. OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 - 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
Page: 5/11
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MHz |
2500 2520 2540 2560 D 2600 2620 2640 2660 2680 2700
04 f h | h | |
5_
10
15
m ;D
-
- 25
? 30
35-
40
45-
-50- -
| Frequency (MHz) | Return Loss (dB) |  Requirement (dB) Impedance |
2600 -31.53 -20 51.30-23jQ
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Frequency. MHz
2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700
0 1 [ 1
@
o
2
7]
25_
— "G' -
I Frequency (MHz) | Return Loss (dB) |  Requirement (dB) Impedance
| 2600 -24.53 -20 | 45.00+3.2jQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm d mm
required measured required measured required measured |
300 420.0 £1 % | 250.0 £1 % 6.35£1% l
450 290.0+1% 166.7 +1 %. 6.35+1 %
750 ! 176.0 1 % 100.0 £1 % 6.35+1%
[ 835 161.0£1 % 89.8+1% 3.6 £1 %. |
P(i_ﬂ,’(‘ 6/l
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SATIMOD
900 149.0 +1 %. [ 833:1%. 5 3641 %
1450 89.1 +1 %. - 51.7 +1 %. 3.6 +1 %,
1500 805 +1%. 50.0 1 %. 3.6 +1 %
1640 79.0 1 %. 45.7 £1 %. 3.6 +1 %,
1750 75.2 +1 %. 42.9 1%, 3.6 +1 %.
1800 72041 % 417 £1%. 3.6 1%,
1900 68.0 +1 %. - 39.5 £1 %. 3.6 1 %.
1950 66341 %, 38.5 £1 %. 3.6 1 %.
2000 64.5 +1 %. 37.5 £1%. 3.6 1 %.
2100 61041 % 35.7 41 %. 3641%.
2300 55.541%. 32.6 +1 %. 3.6 +1 %,
2450 51.5+1%. 30.4 +1 %. 3.6 £1 %.
2600 485 £1 %. PASS 28.8 +1 %. PASS 3.641%. PASS
3000 41.5+1%, 25.0 +1 %. o 3.6 +1 %.

i 3500 37.0+1 %. - 26.4 1 %. 3.6 £1 %.

¥ 3700 34.7+1 %. 26.4 £1 %. 3.6 £1 %.

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
Ffe::.:::w Relative permittivity (g,’) Conductivity (o) S/m

required measured required measured

300 45315% 0.B7 +5%

450 43545% 0.87 +5 %

750 419+5% 0.89+5%

835 4155 % 0.90 5 %

900 41515 % 0.97 £5%

1450 40.5 £5 % 1.2045%

1500 40.4 5% 1.23+5%
1640 40.2 5 % 131+#5% o

1750 40.1 £5 % 13715%

1800 40.0 £5 % 1.40 #5 %

1900 40.0 £5 % 1.40 5%

I 1950 40.0 15 % 1.40 15 %

2000 400 £5% 140 5%
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SATIMO
2100 39.845% 1.49 #5 %
2300 39.545% 1.67 5%
2450 39.245% 1.80 +5 %
2600 39.0 45 % PASS 1.96 35 % PASS
3000 38.545% 2.40 #5 %
3500 37.945% 29145%
7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

uncertainty for the system validation.
bracket, the measured SAR is given with the used input power.

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
All SAR values are normalized to 1 W forward power. In

_Software OPENSAR V4
Phantom S SN 20/09 SAM71 P
Probe SN I8/11 EPG122
Ligquid Head Liquid Values: eps” : 39.0 sigma : 1.95
Distance between dipole center and liguid 10.0 mm -
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency _ | 2600 MHz e —
Input power 20 dBm
Liquid Temperature 2120 =, 1
Lab Temperature 21 °C
_Lab Humidity 45 %
F'e:ﬂ‘:"':“' 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4,58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 364 19.3
1800 384 201
1900 39.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 219
2300 48.7 233
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2450 524 | 24 |
2600 55.3 [ 56 19 (5.62) 24.6 24.07 (2.41)
| : ] !
3000 63.8 25.7
3500 67.1 | 25
\ I
b LT
N [l It
JImi
[ L
] 1
B \\! |
\ | |
- | | " |
| ol |
| | """‘-L-..-_.-._
o 4 "6 T .. 2 M N

7.3 BODY LIQUID MEASUREMENT

Fre:ﬂ:esncv Relative permittivity (,’) Conductivity (o) S/m ‘

| required measured . required measured ‘

150 61.9+5% 0.8045% | |

300 58245% 09245% | |

B 450 56.7 +5 % 0.94 5% |

750 55525% | 0.96 45 % |

835 55245% | 0.97 +5 % |
900 -ss.i} 5% | 1.05 45 %

915 55.0 45 % | 2esmm. |0
1450 54.045% 1.30 5 %
1610 53845% | ek
1800 53345% . 1.52 +5%
1900 53345% 15245 %
2000 53.3 5% 15245 %
2100 T s3z215% 1.62 45 %
_245(} 52.7 #5 % | 1es15%

2600 52515% PASS 2.16 45 % PASS

3000 52.045% 27385% |
3500 | 513#5% = 3.3125%
5200 | a9.0210% 53010 %
5300 48.9 £10% 5.42 +10 %
5400 48.7 +10 % | ss3:i0%
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SATIMOD
5500 48.6 +10 % |
5600 48.5 +10 % 1
5800 48.2+10% |

74 SAR MEASUREMENT RESULT W

| Software
| Phantom
| Probe

1quid

[ Distance between dipole center and liguid

Area scan resolution

5.65+10 %

577 £10%
6.00 £10 %

ITH BODY LIQ

OPENSAR V4
SN 20/09 SAMT71

U

W

soeps” @ 52.4 sigma :

10.0 mm

dx=8mm/dy=8mm

7 7

Zoon Scan Resolution . dx=8mm/dy Sm/dz=5mm
Frequency 2600 MHz o e
Input power 20 dBm
Liquid Temperature_ [21°C
Lab Temperature | 21
Lab Humidity . [ 45 %
Frequenc '
:”” v J 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
| measured measured
2600 l 57.55 (5.76) 24.86 (2.49)

. & 8 101
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
; Validated. No cal Validated No cal
SAM Phantom ‘ Satimo SN-20/09-SAMT71 fequired. Lequied,
| Validated. No cal MValidated. No cal
COMOSAR Test Bench_l Version 3 hiA  Fequired. _'required.
Network Analyzer ‘ Rhc'dez&vi‘:hwarz SN100132 02/2013 | 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
: Characterized prior to |Characterized prior to
Reference Probe Satimo EPG122 SN 18/11 test. No cal required. |test. No cal required.
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator ‘ Agilent E4438C MY49070581 12/2013 12/2016
e . Characterized prior to |Characterized prior to
Amplifier | Aethercomm EPLUG test. No _t:_fa_]__fgg_gi_rp_q_ test. No cal required.
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
T ) .Characlerized prior to |Characterized prior to
Directional Coupler 3 ki i test. No cal required. [test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 8/2012 8/2015
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r04, if dipoles are verified in return loss(<-20dB, within 20% of
prior calibration),and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Body 750MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2015.06.01 -24.86 - 49.3 -
2016.06.01 -24.71 3.51 49.67 0.37

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 750MHz
Tret Smith Ref1U  Cal 1
Trel dBMag 10dB/ Ref0dB Cal 1 511
s
s 5
L. ==
-7
Ch1  Start 650 MHz Pwr 0dBm Stop 850 MHz Chl  Start 650 MHz Pur 0 dBm Stop 850 MHz
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2016.08.27 -24.44 1.39 55.02 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Tred dEMag 10dB/ Ref0dB  Cal 1 Trel Smith Ref1U  Cal 1
S SN
10
—o
f-10
f--20
-30
(--40
(--50
(- -B0
f--70
Ch1  Start 735 MHz Pwr 0 dBm Stop 935 WMHz Ch1  Start 735 MHzZ Pwr 0dBm Stop 935 MHz
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Body 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -26.43 - 45.80 -
2016.08.27 -26.47 -0.92 45.60 -0.20

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1800MHz
Trel dBMag 10dB/ Ref0dB  Cal 1 Trel Smith Ref1U  Cal 1
<11 ‘ I : SN
=1
E-1
-7
Ch1 Start 1.7 GHz Pwr 0 dBm Stop 1.900000002 GHz
Ch1  Start 1.7 GHz Pwr 0 dBm Stop 1.900000002 GHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2016.08.27 -27.28 1.86 51.72 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1900MHz
Tred Smith Ref1lU Cal 1
Tret dBMag 10dE/ RefOdB Cal 1 B
s1 T 1 -
S11 d
1
P
I S/
-1 /
i
!
L, f
[
\
4
Ly |
\
— ‘\\
,
N,
-7
Chl  Start 18 GHz Pwr 0 dBm Stop 2 GHz
Ch1  Start 1.8 GHz Pwr 0dBm Stop 2 GHz
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2016.08.27 -26.83 18.30 53.83 -0.47

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
Trct dBEMag 10dB/ Ref0dB Cal 1 Trel Smith Ref1U  Cal 1
S11 S11

-1

-1

Eap——

-7

Ch1 Start 235 GHr Pwr 0 dBm Stop 2.55 GHz Ch1 Start 2.35GHz Pur 0 dBm Stop 2.55 GHz
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Body 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.12 -24.53 - 45.00 -
2016.08.12 -24.54 -0.23 45.26 0.26

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2600MHz
Tred Smith Ref 11 Cal
Tred dBMag 10 dB/ Ref0dE  Cal 1 s11 -4
S11
— 10
— 0
=-10
—-20
=-30
40
= -50
L a0 N
Ch1 Stat 25GHz Fwr 0dBm Stop 27 GHz
-70
Ch1 Start 25 GHz Pwr 0 dBm Stop 2.7 GHz
End of the Report
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