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Dipole Calibration

Key points:

1. Dipoles need to be sent to the manufacturer for calibration every 3 years.
2. For those years where they are not sent to the manufacturer the following two parameters are verified
annually:

a. The return-loss. If it deviates by more than 20% from the calibration data or does not meet the
required -20 dB return-loss specification, then it fails the verification and must be sent to the
manufacturer for repair and calibration.

b. The real and imaginary parts of the impedance. If it deviates by more than 5 Q from the
calibration data, then it fails the verification and must be sent to the manufacturer for repair and
calibration.

The return loss and complex impedance were verified to meet the FCC's criteria within one year of the
manufacturer’s calibration. The calibration data is used for the SAR system verification. The verification data
shows that the dipole characteristics have not changed and the calibration data continues to be valid.

Please see attached calibration and verification data.
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Dipole Calibration

Performed by SPEAG (the manufacturer)

ADL
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Dipole Verification

Performed by Northwest EMC, Inc.

ADL
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NORTHWEST

EMC

Calibration Certificate & Re

03/27/02dmt

Device|Dipole Antenna SPEAG SAR2450
Code:|ADL Cal Date: (121012
Temperature:|21C
Ci :[Northwest EMC Tester:|Varuzhan Kocharyan Humidity:[38%

Certificate No.:
TEST SPECIFICATIONS

Northuost EMC e | wetnoc:/08 45082¢ D02 Dipole 5AR Vaiation Vrifcation v01r01

TEST PARAMETERS

Device Received

ADL 121012

In Tolerance:|Yes

Power:(N/A

Calibration F

Job Site:

EV04

Used to perform calibration

Item Network Analyzer Identifier: NAJ Model: Agilent E5061B Cal. Due Date:|3/24/2014
Item 50 Ohm Termination Identifier: NAHA Model: Agilent 85032-60017 Cal. Due Date:(4/30/2013
ltem 10dB Identifier: RCD Model: SA6021-10 Cal. Due Date:(4/18/2013
Item Head TSL Identifier: SAL Model: Head Calibration Period |24 hours
Body TSL Identifier: Model: Body Solution Calibration Period |24 hours

COMMENTS, OPINIONS and INTERPRETATIONS

Measurement Uncertainty

Probability Distribution Impedance (dB) Return Loss (dB)

Expanded uncertainty U (level of
confidence = 95%)

normal (k=2) TBD TBD

DEVIATIONS FROM TEST STANDARD

Pass

This measurement was a calibration verification. (Instrument parameters are within tolerances.)

Approved By

Wﬁz d

Tested By

CALIBRATION DATA ATTACHED
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Verification Data

EUT Dipole Antenna
Model SAR2450 Antenna Parameters with Head TSL
SIN ADL Impedance 53.5 +j2.3
Manufacturer SPEAG Return Loss -24.7 dB
Date 121012

Antenna Parameters with Body TSL
Temperature 21C Impedance, Ohms 52.6+j0.8
Humidity 38% Return Loss, dB -25.5dB
Operator Varuzhan Kocharyan
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Dipole Calibration

Performed by SPEAG (the manufacturer)

ADM
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Dipole Verification

Performed by Northwest EMC, Inc.

ADM
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NORTHWEST

EMC

Calibration Certificate & Report

03/27/02dmt

Device[Dipole Antenna SPEAG SAR5.1-5.8

Equipment Code:|ADM Cal Date:[12142012

Temperature:|21C

Customer:|Northwest EMC Tester:[Varuzhan Kocharyan Humidity:|38%

Certificate No.:|ADM 12142012 Power:|N/A Job Site:|[EV04

TEST SPECIFICATIONS

Nortwest Enc el | ueinoa]kos 450824 002 Dipole saR vaation verication vowox

TEST PARAMETERS

Device Received In Tolerance:|Yes Calibration Frequency :|5500MHz
Equipment Used to perform calibration
Item: Netw ork Analyzer Identifier: NAJ Model: Agilent E5061B Cal. Due Date:|3/24/2014
Item: 50 Ohm Termination Identifier: NAHA Model: Agilent 85032-60017 Cal. Due Date:[4/30/2013
Item: 10dB Attenuator Identifier: RCD Model: SA6021-10 Cal. Due Date:|4/18/2013
Item: Head TSL Identifier: SAUA Model: Head Solution Calibration Period |24 hours
Item: Body TSL Identifier: SAVB Model: Body Solution Calibration Period |24 hours

COMMENTS, OPINIONS and INTERPRETATIONS

Measurement Uncertainty

Probability Distribution Impedance (dB) Return Loss (dB)

Expanded uncertainty U (level of normal (k=2) TBD TBD

confidence = 95%)

DEVIATIONS FROM TEST STANDARD
None

Pass

This measurement was a calibration verification. (Instrument parameters are within tolerances.)

Tested By

Qo Tl

Approved By

CALIBRATION DATA ATTACHED
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Verification Data

EUT Dipole Antenna 5200MHz
Model SAR 5.1-5.8 Antenna Parameters with Head TSL
SIN ADM Impedance, Ohms 50.1-j2.2
Manufacturer SPEAG Return Loss, dB -26.6 dB
Date 12/14/2012
Antenna Parameters with Body TSL
Temperature 22C Impedance, Ohms 50.9-j0.8
Humidity 37% Return Loss, dB -24.3 dB
Operator Varuzhan Kocharyan
5500MHz
Antenna Parameters with Head TSL
Impedance, Ohms 53.2-j4.6
Return Loss, dB -25.3dB

Antenna Parameters with Body TSL

Impedance, Ohms 52.3-j2.8
Return Loss, dB -29.7 dB
5800MHz
Antenna Parameters with Head TSL
Impedance, Ohms 52.9-j0.8
Return Loss, dB -24.72 dB

Antenna Parameters with Body TSL
Impedance, Ohms 56.8+j4.3
Return Loss, dB -22.6dB
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Dipole Calibration

Performed by SPEAG (the manufacturer)

ADP
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Dipole Verification

Performed by Northwest EMC, Inc.

ADP
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NORTHWEST

EMC

Calibration Certificate/Report

03/27/02dmt

TEST SPECIFICATIONS

Device|Dipole Antenna SPEAG SAR900
Equipment Code:[ADP Cal Date:|12-03-2012
Temperature:[21C
Customer: [Northwest EMC Tester:|Varuzhan Kocharyan Humidity:|38%
Certificate No.:|ADP 12-03-2012 Power: |N/A Job Site:|EV04

Norwest Enc |__ea] | ueinoc|kos 450824 002 Dipole SaR valdation Veritcation vovrox

TEST PARAMETERS

Device Received In Tolerance:|Yes Calibration Frequency :|900MHz

Equipment Used to perform calibration

COMMENTS, OPINIONS and INTERPRETATION

Measurement Uncertainty

Item: Network Analyzer Identifier: NAJ Model: Agilent E5061B Cal. Due Date:[3/24/2014
Item: 50 Ohm Termination Identifier: NAHA Model: Agilent 85032-60017 Cal. Due Date:[4/30/2013
Item: 10dB Attenuator Identifier: RCD Model: SA6021-10 Cal. Due Date:|4/18/2013
Item: Head TSL Identifier: SAS Model: Head Solution Calibration Period |24 hours
Body TSL Identifier: Model: Body Solution Calibration Period [24 hours

Probability Distribution Impedance (dB) Return Loss (dB)

Expanded uncertainty U (level of
confidence = 95%)

normal (k=2) TBD TBD

DEVIATIONS FROM TEST STANDARD
None

Pass

This measurement was a calibration verification. (Instrument parameters are within tolerances.)

Approved By

Tested By

CALIBRATION DATA ATTACHED
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Verification Data

EUT Dipole Antenna
Model SAR900 Antenna Parameters with Head TSL
SIN ADP Impedance 52.4-j5.0
Manufacturer SPEAG Return Loss -23.3dB
Date 12-03-2012

Antenna Parameters with Body TSL
Temperature 21C Impedance, Ohms 50.2-j4.9
Humidity 38% Return Loss, dB -22.4 dB
Operator Varuzhan Kocharyan
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05/14/2013

MindWare Mobile, Model 50-2303, External Photos

MindWare Mobile Front View
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MindWare Mobile Right Side View
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MindWare Mobile Back View
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MindWare Mobile Left Side View
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MindWare Mobile Bottom View

MindWare Mobile Top View
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MindWare Mobile External Power Supply
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MindWare Mobile External Power Supply

160/175

Report No. AVID0001.1



AW
B~ 2 o) 0
o N CO O
I e I VI

L2090
Y p~Ref N ¥
Q4= QOO0
_Inm C,D ~ =~
gh s«
< =) n“ =i -
S 1"W.,. S0 \O

[ s QO]

S .
o S
e A

05/14/2013

MindWare Mobile, Model 50-2303, Internal Photos

Radio Antenna

Radio Module

MindWare Mobile Front and Right Side
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Radio Module

Radio Antenna

MindWare Mobile Front and Left Side
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Radio Antenna

Radio Module

MindWare Mobile Front and Top
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Radio Module

Radio Antenna

MindWare Mobile Front and Bottom
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<4« Radio Module
$—— Radio Antenna

MindWare Mobile Back and Left Side
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MindWare Mobile Back and Left Side
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MindWare Mobile CPU Board Top

Radio Antenna

Radio Module
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MindWare Mobile CPU Board Bottom
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MindWare Mobile Impedance Board Top

169/175

Report No. AVID0001.1



L5 © RN
B~ 2 o 0
i aml 5 el
Zoon 3 <K
w ) AS A 1
L.=Y o0
B0 g oL NN
Q= OO\
e
S O <p
2O KA

-
fr=i =

» n“
S>™ELL
D T =
e mv wm
P L O &
) o b

(4] o
= S A
=y v

=

MindWare Mobile Impedance Board Bottom
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MindWare Mobile ConnectBlue Radio Module, RF Shield Removed
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