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1. General Information

1.1. EUT Description

Product Name Two Way Radio

Test Model T-518

Hardware Version N/A

Software Version VERO08.01

Exposure Category Occupational/Controlled Exposure
Device Category FM Portable Transceiver
Modulation Type FM

TX Frequency Range 400 MHz -470MHz

5W (It was fixed by the manufacturer, any individual can’t arbitrarily

Rated Power change it)

Maximum Peak Power 36.95dBm

Channel Spacing 12.5 KHz
Antenna Type Detachable
Antenna Gain 2.15dBi
Accessories

Brand name: YANTON
Battery Model No. : T-518
Voltage and Capacitance: 7.2 V &2000mA

Brand name: YANTON
Adapter Model No. : T-518
Input: AC 100-230V~50-60Hz  Output: DC 12V

Note: The sample used for testing is end product.
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1 | Setup the EUT for two typical configuration of hold to face and body worn individually

2 | Power on the EUT and make it continuously transmitting on required operating channel

3 | Make sure the EUT work normally during the test

1.3. Test Environment

Ambient conditions in the laboratory:

Items Required Actual
Temperature (°C) 18-25 212
Humidity (%RH) 30-70 56
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2. SAR Measurement System

2.1. COMOSAR System Description

—— b

.-'\_:-—:d?"-._ 1AE
COMOSAR [y A /T T s

The COMOSAR system for performing compliance tests consists of the following items:
A standard high precision 6-axis robot with controller, teach pendant and software.
An arm extension for accommodating the data acquisition electronics (DAE).
A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital
communication to the DAE. To use optical surface detection, a special version of the EOC is required. The EOC
signal is transmitted to the measurement server.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

A computer running WinXP and the Opensar software.

Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps,
etc.

The phantom, the device holder and other accessories according to the targeted measurement.

2.1.1. Applications
Predefined procedures and evaluations for automated compliance testing with all
worldwide standards, e.g., IEEE 1528, OET 65, IEC 62209-1, IEC 62209-2, EN 50360, EN 50383 and others.



Report No.: AGC214130401S1
Page 8 of 64

2.1.2. Area Scans

Area scans are defined prior to the measurement process being executed with a user

defined variable spacing between each measurement point (integral) allowing low uncertainty measurements
to be conducted. Scans defined for FCC applications utilize a 10mm? step integral, with 1mm interpolation
used to locate the peak SAR area used for zoom scan assessments.

When an Area Scan has measured all reachable points, it computes the field maxima found in the scanned
area, within a range of the global maximum. The range (in dB) is specified in the standards for compliance
testing. For example, a 2 dB range is required in IEEE 1528-2003, EN 50361 and IEC 62209 standards,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan).

2.1.3. Zoom Scan (Cube Scan Averaging)

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. A density of 1000 kg/m? is used to represent the head and body tissue density and
not the phantom liquid density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the
side length of the 1 g cube is 10mm, with the side length of the 10 g cube 21,5mm.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for typical test
applications utilize a physical step of 7x7x7 (5mmx5mmx5mm) providing a volume of 30mm in the X & Y axis,
and 30mm in the Z axis.

2.1.4. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation algorithms
of the Post processor, COMOSAR allows the generation of measurement grids which are artificially
predefined by analytically based test functions. Therefore, the grids of area scans and zoom scans can be filled
with uncertainty test data, according to the SAR benchmark functions of IEEE 1528.The three analytical
functions shown in equations as below are used to describe the possible range of the expected SAR
distributions for the tested handsets. The field gradients are covered by the spatially flat distribution f1, the
spatially steep distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue surface.
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2.2. COMOSAR E-Field Probe

The SAR measurement is conducted with the dissymmetric probe manufactured by SPEAG.

The probe is specially designed and calibrated for use in liquid with high permittivity. The

dissymmetric probe has special calibration in liquid at different frequency.

SPEAG conducts the probe calibration in compliance with international and national standards (e.g. |IEEE 1528,
EN62209-1, IEC 62209, etc.) Under ISO17025. The calibration data are in Appendix D.

2.2.1. Isotropic E-Field Probe Specification

Model EP159

Manufacture Satimo

frequency 0.3GHz-3 GHz
Linearity:+0.2dB(300 MHz-3 GHz)

Dynamic 0.01W/Kg-100W/Kg

Range Linearity:+0.2dB

Dimensions Overall length:330mm

Length of individual dipoles:4.5mm
Maximum external diameter:8mm
Probe Tip external diameter:5mm
Distance between dipoles/

\probe extremity:2.7mm

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 3 GHz with precision of better
30%.

2.3 Robot

The COMOSAR system uses the high precision robots TX90
XL type out of the newer series from Satimo SA (France).For
the 6-axis controller COMOSAR system, the KUKA robot
controller version from Satimo is used.
The XL robot series have many features that are important for
our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic
construction shields against motor control fields)

6-axis controller
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The video positioning system is used in OpenSAR to check the
probe.Which is composed of a camera, LED, mirror and
mechanical parts. The camera is piloted by the main computer
with firmware link.

During the process, the actual position of the probe tip with
respect to the robot arm is measured, as well as the probe length
and the horizontal probe offset. The software then corrects all
movements, such that the robot coordinates are valid for the
probe tip.

The repeatability of this process is better than 0.1 mm. If a
position has been taught with an aligned probe, the same
position will be reached with another aligned probe within 0.1
mm, even if the other probe has different dimensions. During
probe rotations, the probe tip will keep its actual position.

2.5. Device Holder

The COMOSAR device holder is designed to cope with

different positions given in the standard. It has two scales for the
device rotation (with respect to the body axis) and the device
inclination (with respect to the line between the ear reference
points). The rotation center for both scales is the ear reference
point (EPR).

Thus the device needs no repositioning when changing

the angles.

The COMOSAR device holder has been made out of low-loss
POM material having the following dielectric parameters: relative
permittivity er =3 and loss tangent & = 0.02. The amount of
dielectric material has been reduced in the closest vicinity of the
device, since measurements have suggested that the influence
of the clamp on the test results could thus be lowered.
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2.6. Elliptic Phantom

The Elliptic Phantom is a fiberglass shell flat phantom with
2mm+/- 0.2 mm shell thickness. It has only one
measurement area for Flat phantom
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3. Tissue Simulating Liquid

3.1. The composition of the tissue simulating liquid

Ingredient (% Weight) 450 MHz
Tissue Type

Head Body
Water 38.56 48.53
Salt (NaCl) 3.95 1.96
Sugar 56.32 0.0
HEC 0.98 0.0
Bactericide 0.19 0.0
Triton X-100 0.0 49.51
DGBE 0.0 0.0
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3.2. Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using COMOSAR
Dielectric Probe Kit and R&S Network Analyzer ZVL6 .

Head Tissue Stimulant Measurement

Frequency (MHz) Description Dielectric Parameters TlssTSC';'emp
er O[s/m]
Reference resul 43.50 0.87 N/A
450 MHz == 41.325 10 45.675 | 0.8265 to 0.9135
Apr.11, 2013 43.15 0.88 21.0

Body Tissue Stimulant Measurement

Frequency (MHz2) Description Dielectric Parameters Tlssue['cl)'g]mp
er O[s/m]
Releronce result 43.50 0.87 N/A
450 MHz o 41.325 t0 45.675 | 0.8265 t0 0.9135
Apr.11, 2013 44.07 0.83 21.0
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models simulating the
highest expected SAR for the dielectric properties and tissue thickness variations in a human head. Other head
and body tissue parameters that have not been specified in P1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated according
to the head parameters specified in P1528.

Target Frequency head body
(MHz) &r o (S/m) &r o (S/m)
300 453 0.87 453 0.87
450 43.5 0.87 43.5 0.87
835 415 0.90 415 0.90
900 415 0.97 415 0.97
915 41.5 0.98 41.5 0.98
1450 40.5 1.20 40.5 1.20
1610 40.3 1.29 40.3 1.29
1800 — 2000 40.0 1.40 40.0 1.40
2450 39.2 1.80 39.2 1.80
3000 38.5 2.40 38.5 2.40
5800 35.3 5.27 35.3 5.27

(e r=relative permittivity, o = conductivity and p = 1000 kg/ms3)
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4. SAR Measurement Procedure

4.1. SAR System Validation
4.1.1. Validation Dipoles

The dipoles used is based on the IEEE-1528 standard,
and is complied with mechanical

and electrical specifications in line with the
requirements of both IEEE and FCC Supplement C. the
table below provides details for the mechanical and
electrical

Specifications for the dipoles.

Frequency L (mm) h (mm) d (mm)

450MHz 290 166.7 6.35
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4.1.2. Validation Result

System Performance Check at 450 MHz for Head

Validation Kit: SN 46/11 DIP 0G450-184

Frequency Description SAR [w/kg] 1g SAR [w/kg] 10g Tissue Temp.[°C]
Reference result + 4.58 3.06 N/A
450 MHz 10% window 4.12105.04 2.754 to 3.366
Apr.11, 2013 4.72 3.34 21.0

Note: All SAR values are normalized to 1W forward power.
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4.2. SAR Measurement Procedure
The COMOSAR calculates SAR using the following equation,

-

c:.r|E B
S4R =—
el
o: represents the simulated tissue conductivity
p: represents the tissue density

The EUT is set to transmit at the required power in line with product specification, at each frequency relating to
the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area scan
in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan dimensions are larger than
the physical size of the resonating antenna. When the scan size is not large enough to cover the peak SAR
distribution, it is modified by either extending the area scan size in both the X and Y directions, or the device is
shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1mm? ) which is
then used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g averages
are derived from the zoom scan volume (interpolated resolution set at 1Tmm? ).

When multiple peak SAR locations were found during the same configuration or test mode, Zoom scan shall
performed on each peak SAR location, only the peak point with maximum SAR value will be reported for the
configuration or test mode.
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5. SAR Exposure Limits

SAR assessments have been made in line with the requirements of IEEE-1528, FCC Supplement C,
and comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments” limits. These limits apply to a
location which is deemed as “Uncontrolled Environment” which can be described as a situation where
the general public may be exposed to an RF source with no prior knowledge or control over their

exposure.

Limits for General Population/Uncontrolled and Occupational Environment

General Population / Occupational /
I Uncontrolled Environment Controlled Exposure
Type Exposure Limits . .
Limit Environment
(W/Kg) (W/Kg)

Spatial Average SAR (whole body) 1.6 8.0




6. Test Equipment List

Report No.: AGC214130401S1

Page 19 of 64

Equipment Manufacturer/Mo Identification No Current Next calibration
description del ’ calibration date date
SAR Probe Satimo SN 22/12 EP159 12/11/2012 12/10/2013
Phantom Satimo SN 4511 SAM90 Validated: No cal VaIidated: No cal
- - required. required.
- . Validated. No cal | Validated. No cal
Liquid Satimo - : :
required. required.
Comm Tester R&S - CMU200 069Y7-158-13-712 02/28/2013 02/27/2014
Comm Tester Agilent-8960 GB46310822 10/22/2012 10/21/2013
Multimeter Keithley 2000 1188656 02/28/2013 02/27/2014
. . SN46/11 DIP
Dipole Satimo SID450 0G450-184 12/09/2011 12/08/2013
Amplifier Aethercomm SN 046 12/08/2012 12/07/2013
Signal Generator Agilent-E4421B MY43351603 5/29/2012 5/28/2013
Power Meter HP E4418A US38261498 02/28/2013 02/27/2014
Network Analyzer | [ode & Schwarz SN100132 02/28/2013 02/27/2014

Note: Per KDB 50824 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals. On
annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;
2. System validation with specific dipole is within 10% of calibrated value;
3. Return-loss is within 20% of calibrated measurement;
4. Impedance is within 5Q of calibrated measurement.
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Satimo Uncertainty

Measurement uncertainty for 300 MHz to 6 GHz averaged over 1 gram / 10 gram.

. . Std. Std. :
o Tol Prob. ; (Ci) (Ci) (Vi)
Error Description Sec ; Div. Unc. Unc.
(%) Dist. 19 109 (19) (%) | (10g)(+%) Veff
Measurement System
Probe Calibration E.2.1 6 N 1 1 1 6 6 «
Axial Isotropy E.2.2 3 R W3 (1..;D:|”3 (1 'anm 1.22474 | 1.22474 p
Hemispherical Isotropy E.2.2 5 R 3 q,f(_jp qcp 2.04124 | 2.04124 o
Boundary Effects E.23 1 R V3 |1 1 0.57735 | 0.57735 =
Linearity E24 5 R 43 |1 1 2.88675 | 2.88675 o
System Detection E.2.5 1 R 3 |1 1 0.57735 | 0.57735 =
Limits
Readout Electronics E.2.6 0.5 N 1 1 1 0.5 0.5 o
Response Time E.2.7 0.2 R 43 |1 1 0.11547 | 0.11547 =
Integration Time E.2.8 2 R +F |1 1 1.1547 1.1547 o0
RF Ambient Noise E.6.1 3 R 43 |1 1 1.73205 | 1.73205 =
Probe Positioner E.6.2 2 R +F |1 1 1.1547 1.1547 o0
Mechanical Tolerance
Probe Positioning with E.6..3 1 R 43 |1 1 0.57735 | 0.57735 o
Respect to Phantom Shell
Extrapolation,interpolation E.5.2 1.5 R W3 1 1 0.88603 | 0.88603 P
and Integration Algorithms for
Max. SAR Evaluation
Dipole
Device Positioning 8E42 |1 N 43 |1 1 0.57735 | 0.57735 N-1
Power Drift 8.6.6.2 2 R W3 1 1 1.1547 1.1547 @
Phantom and Tissue
Parameters
Phantom Uncertainty E.3.1 4 R V3 |1 1 2.3094 2.3094 p
Liquid Conductivity (target) E.3.2 5 R +F | 0.64 0.43 1.84752 | 1.2413 P
Liquid Conductivity (meas.) E.3.3 2.5 N 1 0.64 0.43 1.6 1.075 o
Liquid Permittivity (target) E.3.2 3 R +F |06 0.49 1.03923 | 0.8487 P
Liquid Permittivity (meas.) E.3.3 2.5 N 1 0.6 0.49 1.5 1.225 M
Combined Standard RSS 8.09272 | 7.9296
Uncertainty
Expanded Uncertainty k 16.18544 | 15.8594

(95%CONFIDENCE
INTERVAL)
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Measured Conducted Output power

Frequency | o1 o nnel Spacing Max. Peak Power Avg. Power
(MHz2) dBm) (dBm)
400.025 36.95 35.57
435.025 12.5KHz 36.92 35.47
469.975 36.87 35.40
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9. Test Results

9.1. SAR Test Results Summary

9.1.1. Test position and configuration

Head SAR was performed with the device configured in the positions according to KDB64

and Body SAR was performed with the device configurated with all accessories close to the Flat Phantom.
9.1.2. Operation Mode

Set the EUT to maximum output power level and transmit on lower, middle and top channel with 100% duty
cycle individually during SAR measurement.

9.1.3. Co-located SAR

The following KDB was used for assessing this device.

KDB 447498, KDB 643646 and KDB450824



9.1.4. Test Result
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SAR MEASUREMENT
Ambient Temperature (°C) : 21 £2 Relative Humidity (%): 52
Liquid Temperature (°C) : 21 £2 Depth of Liquid (cm):>15
Product: Two Way Radio
Test Mode: Hold to Face with 2.5 cm separation(UHF)
SAR 1g with :
Test Frequency Povyer 100% duty S;AR 1g with Limit
Position Separation Dr:,ﬂ Cycle 50% duty cycle (W/kg)
channel MHz (pKHZ) (i5 /0) (W/kg) (W/Kg)
Face Up Low 400.025 12.5 2.21 6.467 3.234 8.0
Face Up Middle 435.025 12.5 -1.35 5.850 2.925 8.0
Face Up High 469.975 12.5 3.24 7.043 3.522 8.0
SAR MEASUREMENT
Ambient Temperature (°C) : 21 £2 Relative Humidity (%): 52
Liquid Temperature (°C) : 21 12 Depth of Liquid (cm):>15
Product: Two Way Radio
Test Mode: Body worn with all accessories(UHF)
SAR 1g with :
Test Frequency Povyer 100% duty S(:AR 1g with Limit
Position channe Separation 5Do;lz[|3 Cycle o0% \(/jvl;:z cycle (Wikg)
+
| MHz Krz) (£5%dB) (W/kg) (W/Kg)
Back Touch Low 400.025 12.5 -3.21 11.210 5.605 8.0
Back Touch | Middle | 435.025 12.5 0.85 11.013 5.507 8.0
Back Touch High 469.975 12.5 1.34 11.985 5.993 8.0
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Appendix A. SAR System Validation Data

Test Laboratory: AGC Lab Date: Apr.11, 2013

System Check Head 450MHz

DUT: Dipole 450 MHz Type: SID 450

Communication System: CW; Communication System Band: CW 450.0 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 450 MHz; Medium parameters used: f = 450 MHz; o= 0.88 mho/m; er = 43.15; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom; Input Power=10dBm

Ambient temperature ( °C): 21.0, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 02 0

Configuration/System Check CW 450 MHz Head/Area Scan: Measurement grid: dx=8mm,dy=8mm
Configuration/System Check CW 450 MHz Head/Zoom Scan : Measurement grid: dx=8mm,
dy=8mm, dz=5mm,

SURFACE SAR VOLUME SAR

“‘"‘J c“'ll 151 -1 - 60 0 (I B sﬂ] Gl

2 fead T fmad

Maximum location: X=0.00, Y=1.00
SAR 10g (W/Kg) 0.033412
SAR 1g (W/KQqg) 0.047212
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Appendix B. SAR measurement Data

Test Laboratory: AGC Lab Date: Apr.11, 2013
CW450 Low- Face up 2.5 cm separation (12.5 KHz)

DUT: Two Way Radio; Type: T-518

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 400.025MHz; Medium parameters used: f = 450 MHz; o= 0.88 mho/m; er = 43.15; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ('C): 21.5, Liquid temperature (C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02_01

Configuration/CW 450 for Low head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Low head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm,dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Face up 2.5 cm separation to Phantom
Band CW 450.000
Channels Low
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

3 o | e |

2 fead [ 1 fmad

Maximum location: X=-3.00, Y=-17.00
SAR 10g (W/KQg) 4722271
SAR 1g (WI/Kg) 6.466763
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) | 0.0000 6.2020 4.6328 3.4941 2.6670
SAR, Z Axis Scan (X = -3, Y = -17)
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Test Laboratory: AGC Lab Date: Apr.11, 2013
CW450 Mid- Face up 2.5 cm separation (12.5 KHz)
DUT: Two Way Radio; Type: T-518

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 435.025MHz; Medium parameters used: f = 450 MHz; o= 0.88 mho/m; er = 43.15; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature (‘C): 21.5, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/CW 450 for Mid head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Mid head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm,dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Face up 2.5 cm separation to Phantom
Band CW 450.000
Channels Middle
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

3 o | e |

F fGw) [T G
Maximum location: X=-2.00, Y=-22.00

SAR 10g (W/KQg) 4.273892

SAR 1g (WI/Kg) 5.849841
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 0.0000 5.6102 4.1942 3.1655 24176
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Test Laboratory: AGC Lab Date: Apr.11, 2013
CW450 High- Face up 2.5 cm separation (12.5 KHz)
DUT: Two Way Radio; Type: T-518

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 469.975MHz; Medium parameters used: f = 450 MHz; o= 0.88 mho/m; er = 43.15; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature (‘C): 21.5, Liquid temperature ("C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/CW 450 for High head/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for High head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm,dz=5mm;

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Face up 2.5 cm separation to Phantom
Band CW 450.000
Channels High
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

A - sm] [

F f ) [T T G
Maximum location: X=-1.00, Y=-12.00

SAR 10g (W/KQg) 5.142045

SAR 1g (WI/Kg) 7.043363
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 6.7569 5.0483 3.8075 2.9055
SAR, Z Axis Scan (X = -1, Y = -12)
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Test Laboratory: AGC Lab Date: Apr.11, 2013
CW450 Low -Body -Touch (12.5 KHz)
DUT: Two Way Radio; Type: T-518

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 400.025MHz; Medium parameters used: f = 450 MHz; o= 0.83 mho/m; er = 44.07; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ('C): 21.5, Liquid temperature("C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/CW 450 for Low Touch/Area Scan: Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Low Touch/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Back close to Phantom with Accessories
Band CW 450.000
Channels Low
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

A - sm] [

]
] I () [ T (mm)

Maximum location: X=7.00, Y=-5.00
SAR 10g (W/Kq) 7.967136
SAR 1g (WI/KQqg) 11.210235
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Test Laboratory: AGC Lab Date: Apr.11, 2013
CW450 Mid -Body —Touch (12.5 KHz)
DUT: Two Way Radio; Type: T-518

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 435.025 MHz; Medium parameters used: f = 450 MHz; o= 0.83 mho/m; er =44.07; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature (C): 21.5, Liquid temperature(C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/CW 450 for Mid Touch/Area Scan: Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for Mid Touch/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Back close to Phantom with Accessories
Band CW 450.000
Channels Middle
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

]

o | e |

]
] I () [ T (mm)

Maximum location: X=8.00, Y=-6.00
SAR 10g (W/KQg) 7.750086
SAR 1g (WI/Kg) 11.012959
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Test Laboratory: AGC Lab
CW450 High -Body —Touch (12.5 KHz)
DUT: Two Way Radio; Type: T-518

Date: Apr.11, 2013

Communication System: CW; Communication System Band: CW 450.000 MHz; Duty Cycle: 1:1; Conv.F=6.89
Frequency: 469.975MHz; Medium parameters used: f = 450 MHz; o= 0.83 mho/m; er =44.07; p= 1000 kg/m? ;

Phantom Type: Elliptical Phantom

Ambient temperature (C): 21.5, Liquid temperature(C): 21.0

Satimo Configuration:
Probe: EP159; Calibrated: 12/11/2012

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Phantom: Flat Phantom; Type: Elliptical Phantom

+ Measurement SW: OpenSAR V4 02 01

Configuration/CW 450 for High Touch/Area Scan: Measurement grid: dx=20mm, dy=20mm
Configuration/CW 450 for High Touch/Zoom Scan: Measurement grid: dx=8mm,

dy=8mm, dz=5mm,

Area Scan ep_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Elliptical Phantom
Device Position Back close to Phantom with Accessories
Band CW 450.000
Channels High
Signal Crest factor: 1
SURFACE SAR VOLUME SAR

]

] I () [ T (mm)

Maximum location: X=9.00, Y=-20.00

SAR 10g (W/KQ)

8.500969

SAR 1g (WI/KQqg)

11.985106
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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
Body Touch

Body Front with 25mm
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note : The position used in the measurement were according to IEEE 1528-2003

-
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EUT PHOTOGRAPHS
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT
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RIGHT VIEW OF EUT
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OPEN VIEW-2 OF EUT
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INTERNAL VIEW-2 OF EUT

INTERNAL VIEW-3 OF EUT




Report No.: AGC214130401S1
Page 46 of 64

Appendix D. Probe Calibration Data

SATIMO

The microwayva vislon comgany

COMOSAR E-Field Probe Calibration Report

Ref: ACR.346.1.12.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET
BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERTATL NO.: SN 22/12 EP159

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

ACCREDITED

Calbragan CERT #31144.02

12/11/12

Summary:

This document presents the method and results from an aceredited COMOSAR Dosimetric E-Field
Probe calibration performed m SATIMO USA wsing the CALISAR / CALIBAIR test bench. for use
with a SATIMO COMOSAR system only. All calibration results are traceable to national
metrology institutions.
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Distribution - OF GLOBAL
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Issue Date Modifications
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Feft ACF. 346 112 5ATTTA

SATIMO
1 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR DOSIMETERIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 22/12 EP159
Product Condition (new / used) new
Frequency Range of Probe 0.3 GHz-3GH=z

Eesistance of Three Dipoles at Connector

Dipole 1: R1=0.228 MO
Dipole 2: R2=0.227 MO
Dipole 3: E3=0.234 MO

A yearly calibration mmterval 1s recommended.

2 PRODUCT DESCRIPTION

21 GENEERAT INFOEMATION

Satimo s COMOSAR. E field Probes are bualt mn accordance to the IEEE 1328, OET 65 Bulletin C

and CELIEC 62209 standards.

ld Dipole

Figure 1 — Satimoe COMOSAR Dosimertric E fie
Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter g mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extrenuty | 2.7 mm

3 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELIEC 62209 standards prowvide
recommended practices for the probe calibrations, including the performance characteristics of
mterest and methods by which to assess thew affect. All calibrations / measurements performed meet

the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01Wikg to 100W/ikg.

FPage: 4/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref ACR3461125ATUA
SATIVMID

3.2 SENSITIVITY

The sensitivity factors of the three dipoles were determuned usmg a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards.

33 LOWEER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the limearity
measurement. The required lower detection limit 1s 10 mWikg.

3.4 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted uncer the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along 1ts main axis from 0 - 360 degrees m 15 degree
steps. The hemispherical 1sotropy 1s determmed by mserting the probe i a thin plastic box filled
with tissue-squivalent liquid, wwith the plastic box illuminatad with the fields from a half wave dipole.
The dipele 1s rotated about its amis {0°—180°) in 13° mcrements. At each step the probe 1s rotated
about its axis (0°—3607).

3.5 BOUNDARY EFFECT

The boundary effect 15 defined as the dewviation between the SAR measured data and the expected
exponential decay in the liguid when the probe 1s oriented normal to the mterface. To ewvaluate thas
effect, the Liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR 1s measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined m the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CEL'IEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration usmg the waveguide technique. All uncertamnties listed below represent an
expanded uncertainty expressed at approxumately the 93%0 confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide
. . Uncertainty Probability e . Standard
ERROR SOURCES value (%) Distribution Divisor e Uncertainty (%)
Incident or forward power 3.00% Fectangular J?T | 1 1.732%
Reflected power 3.00% Rectangular W3 | 1 1.732%
Liquid conductivity 5.00% Rectangular M3 | 1 2.887%
Ligquid permittivity 4.00% Rectangular N:) | 1 2.309%
Field homogeneity 3.00% Fectangular ﬁ | 1 1.732%
Field probe positioning 5.00% Rectangular NEY | 1 2.8879%
Field probe linearity 3.00% Rectangular N:) | 1 1.732%
Fage: 5/10
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COMOSAR E-FIELD PROBE CALIBEATION EEFORT Feoft ACF.346.11135ATUA

SATIVMIO

Combined standard uancertainty 5.831%

Expanded uncertainty 11.662%

95 %% confidence level k=2
5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Liquid Temperature 21 =C

Lab Temperature 21°C

Lab Humdity 45 %

51 SENSITIVITY TN ATR
Normx dipole | Normy dipo].je Normz dipole
1 uV/(Vim)™) | 2 uV/(Vim)™) | 3 (uViVim))
341 4 68 548

DCP dipole 1
(mW)

DCP dipole 2

DCP dipole 3

102

7a8-

Calibration curves
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COMOSAR E-FIELD PROBE CALIBEATION EEPORT Feff ACR.3461.125ATUA

Linearity

1.00-
0.75
0.50
025
B L e o ST B
0.25
0.50
0.75

1 . I]D = |
0 100 200 300 400 500 EOD E53

E-Field [v/m)

Linearity Error [dB)

Linearity0+/~1.97% (+/~0.09dE)

5.3 SENSITIVITY IN LIQUID
Ligmid Frequency Permuittivity Epzilon (5/m) ConvE
(MWMH=z +/-
1000EH=)
HL:00 300 44 87 0.86 7.03
HL450 4350 42.90 0.87 5.89
HLES0 233 41.62 0.91 6.05
HILS00 900 4240 0.98 5.79
HL 1800 1730 39.75 1.38 5.22
HL 1200 1880 38.09 1.39 5.73
HL2200 1930 40.85 1.42 5.30
HL2450 2430 40.32 1.79 5.49

LOWEER DETECTION LIMIT: TmWkg

Page: 710
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COMOSAR E-FIELD PROBE CALIBEATION EEPORT Fef ACE 346.1.12.54TULA
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54 ISOTROPY

HI 900 MHz
- Axial 1sotropy: 003 dB
- Hemuispher:cal isotropw: 0.08 dB
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COMOSAR E-FIELD PROBE CALIBRATION EEPORT Ref ACFE.346.112.SATUA
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HL.2450 MHz
- Axal 1sotropy: 0.07 dB
- Hemaspherical isotropy: 0.14 dB
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COMOSAR E-FIELD PROBE CALIBRATION REPCRT Fef ACF 346 1.125ATUA

SATIMO

6 LIST OF EQUIPMENT

Equipment Summary Sheet

Directional Coupler

Equipment Manufacturer / . . Current Next Calibration
Description Model e A Date
Flat Phantom Satimo SN-20/09-sAM71 |/3lldated. Nocal  Validated.  No cal
reqguired. required.
COMOSAR TestBench|  Version 3 NA Validated. Nocal  Walidated. — No cal
required. required.
Network Analyzer | 09 & Sehwarz SN100132 02/2010 02/2013
Reference Probe Satimo EP 94 SN 37/08 Characterized orior to |Characterized prior to
test Mo cal required. [test. Mo eal required.
Multimeter Keithley 2000 1188656 11/2010 11/2013
Signal Generator Agilent E4438C MY 49070531 12/2010 12/2013
Amplifier Aethercomm SN D46 Characterized orior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Powsr Meter HP E4418A IJ538261498 11/2010 11/2013
Power Sensor HP ECP-EZBA UsS37181450 11/201C 112013
Marda 4216-20 01386 Charactenzed prnior to |Charactenzed prior to

test. Mo cal required.

test. Mo cal required.

Walidated. Mo cal

WMalidated. Mo cal

Waveguide Wega Industries 0B9Y7-158-12-712 ; -
reqguired. required.

Waveguide Transition Wega Industries 0E9Y7-158-12-T01 Valld_ated_ No cal "\-"allc:!ated. No cal
required. required.

Waveguide Term nation

Wega Industries

0B9Y7-158-12-701

Walidated. Mo cal
reqguired.

Walidated. No cal
required.

Temperature / Humidity
Sensor

Control Company

11-661-9

32012

32014
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SAR Reference Dipole Calibration Report

Ref: ACR.343.4.11.5ATU.A
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ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRTAL PARE, GUSHU
COMMUNITY XIXTANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATINVMIO COMOSAR REFERENCE DIPOLFE

FREQUENCY: 450 MHE
SERIAL NO.: 5N 46/11 DIP 0G 450 184

Calibrated at SATIWVO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

Calbranan CERT #2146.01

12/09/11

SRR

This document presents the method and results from an accredited 3AR reference dipole calibration
petformed in 3ATIMO T34 using the CCMOZAR test bench  All calibraion results are traceable
to national m et ology inetitutione.
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S4R REFERENCE INFOLE CALIBRATION EEPORT Fefl ACRZ4115ATT.A
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SAR REFEREMCE DIPOLE CALIBRATIOMREPORT Fef ACR.HMZA11ZATILA
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SAR REFERENCE DIPOLE CALIBRATION REFORT Ref ACR341154TUA
SATIMOD

1 INTRODUCTION

Thiz document contans a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
Cand CELIEC 62209 standards for reference dipoles used for SAR measurement system validati ons
and the measurements that were performed to werify that the product complies with the fore

mentioned standards

2 DEVICE UNDER TEST

Device Under Test
Diewice Type COMOZAR 450 MH=z EEFEEENCE DIPOLE
MManufacturcr Satimo
MMaodel SID450
Sernial Mlumber STA6/11 DIP Q03150 1241
Product Condition (new / used) new

& wyearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

31 GEMNEE AT, THECEM & TTCT

Satimo’ s COMNOSATR Validation Dipoles are built in accordance to the IREE 1528, OET 635 Bulletin

Cand CELTEC 62209 standards. The product 1s designed for use with the COMOZAE test bench
only.

= T

Figure 1 — Satirme COMOSAR Validation Dipole

Fage: 4%
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SAR REFERENCE DIPOLE CALIBRATION REFORT Fef ACR 33411 34TT.4

4 MEASUBREMENT METHOLD
The TEEE 1328, OET &5 Bulletin C and CELTEC 62209 standards prowvide requirements for

reference dipoles used for system wvalidation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

41 ERETURWIOSS EECTITEEMENTS

The dipole used for SAR system validat on measurements and checks must have a return loss of 20
dB or better. The return loss measurement shall be performed against a ligumd filled flat phantom .
with the phantom constucted as cutlined in the fore mentioned standards.

42 MECHATMTICAT EEOUTEEMENTS

The IEEE Ztd 1528 and CELIET 62209 standards specify the mechanical component: and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOZAE test bench emplows a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COWROIAR test bench comply with the requirements set forth for a 2
min phantom shell thickness.

5 MEASTURERMENT UNCERTATNTY

All uncertainties listed below represent an expanded uncertainty expreszed at approxzimately the ¥5%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
IMeasurement Uncertainty.

51 LRETURMICSS

The foll owing uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return L oss
400-6000kHz 0.1dE

5.2 DIMEWNSIONMEASTTRERMENT

The following uncertaintics apply to the dimension measurcments:

Length {(mm) Expanded Uncertainty on Length
3-300 0.05 mm

5.3 WALIDATION WMEASUREMEINT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin O, CENELEC EN30361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for walidation
measurements.

Scan Volume Expanded Uncertainty
Tg 16.15 %%
10g 15.86 %%
Page: 59
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6 CATLTERATION MEASTREMENT RESTLTS

&1 ERETUEN LOZEE

gl

w11 By

ufl -32783

Fraguancy (AHz|

Freguency (MHz)

Return Loss (dB)

Requirement idBj

45¢ -32.09 -20
6.2 MECHANICAL DINENITONS
Frequency M Hz L mm hnm drmrm
requlred measured required measured required measured
00 L2001 %, 2500 +1%. 535 £1%
250 290001 %, PaSS 1EE.7 =1%. FASS 535 £1% PASS
I8 1I60+1 % 1000 -1 % 596 ~1 %
£35S 1E1.0+1 %, 808 +1%. 3E=1%.
Lo 140.0+1 &, 23,3 1%, 3.5 x1%%
1350 B0.1=1 %, 51.7=1%. 3E=1%.
1300 80,5 =1 Songr Tl 3.6zl %
1340 79.051 % 45,7 +1%. 1E+1%.
a0 192 51 449 +1 %, 4B 1%,
1300 72051 % 41,7 1%, 3E=1%.
1300 E8.0+1 % 39.5+1%. 1E+1%.
1350 EE.3 =1 % 38.5=1%. 3E=1%.
2000 E4.5 =1 % 375 1%, 3E=1%.
2100 E1.0=1 %, 35.7 1%, 3.E+1%.
2300 55.5=1 % 32.E=1%. 3E=1%.
2A50 5151 % 304 +1%. 1E+1%.
2300 48,5 =1 %, 28,8 =1%. 3E=1%.
AN a1 5 +1 %, PN R 1R+1%
3300 37021 9% 2E4+1%. 1E+1%.
3700 34.7.1 9% 2G4 D106 3.6 1106
Fage: 64
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Eef ACR.HS4115ATI..

7 VALIDATION MEASUREMENNT
The IEEE Ztd 1522, TET &5 Bulletn

and CEJIETD 62209 sandards ctate that the cystem

validation measurements must be performed using a reference dipcle meeting the fore mentioned
return losz and mechanical dimension requirsments. The validation measurement must be performed

agamst a liquid filled flat phantom, with the phantom constructed as cutlined in the fore mentioned

standards.

FPer the standardsz, the dipole shall be poszitioned belaw the botom of the phentons, with

the dipole length centered and perallel to the lengest dimension of the flat phantem, with the top
surface of the dipale at the described distancs from the bottom sviface of the phantom.

71 MEASUEEWMENT CONDITTON
Software COPEHSAR V4
Phartom SH2R11 ELLIR
Probe SM18/A1 EP3122
Liguid Head Ligquid V alues: =ps” . 425 agna 028

Distance bebween dipoe cenler and ligquid

150 mm

Aresacan cesolulion

dx=Emmsdy=8 thm

oot can b esolution

dr=Emmedy=smsde=Imm

Freqiency 45C LIHz
I power 20 4dBm
Liguid Ternperabye 21"
Lab Temperature 21 *C

L ab Jumd dity 45 %

72 HEAD LICTTTD BEASTTREWMEMT

Fr?fzm. Relative permitovioy (£°) Conductivity (1) Sm
requlred measumed required measured
300 45.3+5% OB =5
A58 43,5 5% P 4SS 087 =5 % PAES
750 41.9+5% OBE =5 %
135 41,515 % Q.90 15 S
300 41.5+5% 0.9 =5 %
1450 4. 5+5% 1.20+5%
1500 A0 4+5% 1.25+5%
1640 A2 =59 1.31+5%
1780 A0.1 =5 % 1.33 =5 %
1800 4059 1.40+5 %%
1940 40.0+5% 1405 %
1950 40=5% 1.40+5 %%
000 4059 1.40+5 %%
100 39.8+5% 1.4L+5%
2300 39.5+5% 1.E7 =5 %
B0 30.2+5% 1.80+5 %
EOD 30.0+5% 1.9 =5 %
2L EL R LAl
2500 37.9+5% 2.091+5%
Fagz: 7%
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Ref ACR.F54115ATTTA

7.5 MEASTTREERMENT BESITLT

The IEEE 5td. 1328 and CELTEC 62209 staadards state that the system validation measuremen:s
should produce the SATR walues shown below (for phantom thickness of 2 mm), withia the
uncertainty for the systern velidation All SAFR values are normalized to 1 W forward sower. In
bracleet, the measured ZAZ 12 given wath the vzed input power.

Z-Cit= Condal

.

Fre:ﬂ"HEz“c"' 1 g SAR MWl ST 10 g SAR (kg0
requlred measured required measured
4 284 1.44
450 358 4.80 [0.38) 1.0E 3.27 [0.33)

750 1449 5.55
835 1.5k E.22
L3 14,9 E.99
1450 29 1E
15480 0.5 1e.8
1640 4.2 184
1750 iE.4 19.3
1840 8.4 201
1940 9.7 205
1950 305 2049
2000 411 211
2140 EXRS 2149
2300 8.7 23.3
2450 324 24
2E00 35.3 24.E
000 FX ) 257
4500 371 25

Swfaoe Fiadidediniarsy Sl II
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8 LIST OF EQUIPMENT

Equipment Summary St

Equipment Manufacturer / Identific ation No Current Next Calibration
Description Model ‘| Calibration Date Date
' alidated. Mo cal alidated. Mo cal
Flat Phantom Satimo SM-20/09-5AM7 1 equire d. equired.
COMOSAR Test Bench ‘ergian 3 A, alidated. Mo cal alidated. Mo cal
equired. equired.
Network Analyzer RhDdezg\;,i':hwa” SH100132 02/2010 022013
Calipers Carrera CALIPER-D1 12/2010 12/2013
Reference Prahe Satirmo EPG122 SN 1811 Characterized prior to |Characterized prior to
test. Mo cal reguired. [test. Mo cal required.
Multimeter Keithley 2000 1188656 11,2010 112013
Signal Generator Agilent E4438C kY4307 0551 1242010 12/2013
. Characterized prior to |[Characterized prior to
Amplifier Aethercomm SN 046 test. Mo cal required. |test. Mo calrequired.
Power Meter HF E4418A 535261493 1142010 1142013
Power Sensor HP ECP-E264 LIZ37181460 1142010 1142013
Directional Coupler | Marda 4216-20 01386 Characterized prior to| Characterized prior to
test. Mo cal required. [test. Mo cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 3£2010 342012
Fage: 29
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