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1. General Information
1.1 EUT Description

Equipment Feature phone

Brand Name KALIHO. K-CEL. K-TEN
Model Name. E1200

Serial Model K109, P1000

FCC ID FCC IC: 2ADBRE1200

Model Difference

Only difference in model name

Input: AC100-240V, 0.15 A, 50/60 Hz

AtEgter Output: DC 5V, 500mA
Rated Voltage: 3.7V
Battery Charge Limit: 4.2V

Capacity :800mAh

Hardware Version

w2_jlk_v1.4.3

Software Version

W2_JLK_V1.5.0

Frequency Range

GSM 850: 824.2 ~ 848.8 MHz
PCS1900: 1850.2 ~ 1909.8 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmit
Power(Average):

GSM 850: 32.35 dBm
GSM 1900: 29.36 dBm
Bluetooth: 3.86 dBm

Max. Reported
SAR(19):

Head:

GSM 850: 0.712 W/kg
GSM 1900: 0.228 W/kg
Body:

GSM 850: 0.602 W/kg
GSM 1900: 0.490 W/kg

Modulation Technique:

GSM: GMSK
Bluetooth: GFSK + 1/4DQPSK+8DPSK

Accessories:

Battery (rating)
Model: E1200
Capacitance:800 mAh
Rated Voltage:3.7V

Antenna Specification:

GSM: PIFA Antenna

Bluetooth: Dipole Antenna

Operating Mode:

Maximum continuous output
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1.2 Technical Information

GSM-2G
Support Band GSMB850/PCS1900
GPRS Class Not Support

Frequency Bands:

GSM 850: 824.2 MHz ~ 848.8 MHz;
PCS 1900: 1850.2 MHz ~ 1909.8 MHz

Release Version

R99

Type of modulation

GMSK for GSM

Antenna Gain

1.3dBi for GSM 850
1.5dBi for PCS 1900

BT

Support Band

2.4GHz

Frequency Bands:

BT:2402~2480MHz(RX/TX)

Type of modulation

BT: GFSK(1Mbps), m/4-DQPSK(2Mbps),8-DPSK(3Mbps)

1.3 Test Environment;

Ambient conditions in the SAR laboratory:

Items Required Actual
Temperature (C) 18-25 22~23
Humidity (%RH) 30-70 55~65
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2. Test Standards And Limits

No. Identity Document Title

1 47 CFR Part 2 Frequency Allocations and Radio Treaty Matters;
General Rules and Regulations

2 ANSI/IEEE Std. C95.1-1992 | IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz

3 IEEE Std. 1528-2003 Recommended Practice for Determining the Peak

Spatial-Average Specific Absorption Rate (SAR) in the
Human Head from Wireless Communications Devices:
Measurement Techniques

4 FCC KDB 447498 D01 Mobile and Portable Device RF Exposure Procedures
v05r02 and Equipment Authorization Policies

5 FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz
v01r03

6 FCC KDB 865664 D02 Exposure Reporting
v01r01

This device belongs to portable device category because its radiating structure is allowed to be used
within 20 centimeters of the body of the user. According to EN 50360 and 1999/519/EC the limit for
General Population/Uncontrolled exposure should be applied for this device, it is 2.0 W/kg as averaged
over any 10 gram of tissue.

(A). Limits for Occupational/Controlled Exposure (W/kg)
Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0
(B). Limits for General Population/Uncontrolled Exposure (W/kg)
Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

NOTE: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 10
gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 10 grams of tissue defined as a tissue volume in the shape of a cube.
Population/Uncontrolled Environments:

are defined as locations where there is the exposure of individuals who have no knowledge or control of
their exposure.

Occupational/Controlled Environments:

are defined as locations where there is exposure that may be incurred by people who are aware of the
potential for exposure, (i.e. as a result of employment or occupation).

NOTE
GENERAL POPULATION/UNCONTROLLED EXPOSURE
PARTIAL BODY LIMIT
1.6 W/kg
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3. SAR Measurement System
3.1 Definition Of Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio
field. The SAR distribution in a biological body is complicated and is usually carried out by experimental
techniques or numerical modeling. The standard recommends limits for two tiers of groups,
occupational/controlled and general population/uncontrolled, based on a person’s awareness and ability
to exercise control over his or her exposure. In general, occupational/controlled exposure limits are
higher than the limits for general population/uncontrolled.

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density (p). The
eguation description is as below:

SAR — d dW N d dW
T dt (dm) . dt(pdv)

SAR is expressed in units of Watts per kilogram (W/kg) SAR measurement can be related to the
electrical field in the tissue by

o
SAR = —
p

Where: ¢ is the conductivity of the tissue,
p is the mass density of the tissue and E is the RMS electrical field strength.

3.2 SAR System
SATIMO SAR System Diagram:

RJ4

KCP ' = Phantom

@ T~ Liquid
EUT

Robat ‘fl.-:- \‘x
Contre! I 1 T~ Hold

Comosar is a system that is able to determine the SAR distribution inside a phantom of human being
according to different standards. The Comosar system consists of the following items:

- Main computer to control all the system

- 6 axis robot

- Data acquisition system

- Miniature E-field probe

- Phone holder

- Head simulating tissue

Probe
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The following figure shows the system.

The EUT under test operating at the maximum power level is placed in the phone holder, under the
phantom, which is filled with head simulating liquid. The E-Field probe measures the electric field inside
the phantom. The OpenSAR software computes the results to give a SAR value in a 1g or 10g mass.

3.2.1 Probe
For the measurements the Specific Dosimetric E-Field Probe SN 17/14 EP221 with following

specifications is used

- Dynamic range: 0.01-100 W/kg

- Tip Diameter :5 mm

- Distance between probe tip and sensor center: 2.7mm
- Distance between sensor center and the inner phantom surface: 4 mm
(repeatability better than +/- 1mm)

- Probe linearity: <0.25 dB

- Axial Isotropy: <0.25 dB

- Spherical Isotropy: <0.25 dB

- Calibration range: 835to 2600MHz for head & body simulating liquid.
Angle between probe axis (evaluation axis) and suface normal line:1ess than 30°

Figure 1 - Satimo COMOSAR Dosimetric E field Dipole
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3.2.2 Phantom

For the measurements the Specific Anthropomorphic Mannequin (SAM) defined by the IEEE
SCC-34/SC2 group is used. The phantom is a polyurethane shell integrated in a wooden table. The
thickness of the phantom amounts to 2mm +/- 0.2mm. It enables the dosimetric evaluation of left and
right phone usage and includes an additional flat phantom part for the simplified performance check. The
phantom set-up includes a cover, which prevents the evaporation of the liquid.

SN 32/14 SAM115

3.2.3 Device Holder

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5 mm distance, a positioning uncertainty of +
0.5 mm would produce a SAR uncertainty of + 20 %. Accurate device positioning is therefore crucial for
accurate and repeatable measurements. The positions in which the devices must be measured are
defined by the standards.
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4. Tissue Simulating Liquids
4.1 Simulating Liquids Parameter Check

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.

LIQUID MEASUREMENT RESULTS

Date: October 10, 2014 Ambient condition: Temperature 22.3°C Relative humidity: 49%

Head Simulatinf Liquid
Tem Parameters Target Measured Deviation[%)] Limited[%]
Frequency [°C§) :
Permitivity: 41.50 41.27 -0.55 +5
835 MHz 22.30
Conductivity: 0.90 0.91 1.11 +5
Permitivity: 40.00 39.57 -1.07 +5
1900 MHz 22.3
Conductivity: 1.40 1.403 0.21 +5
Body Simulatinf Liquid
Tam Parameters Target Measured Deviation[%)] Limited[%]
Frequency [°C§) :
Permitivity: 55.20 55.50 0.54 +5
835 MHz 22.30
Conductivity: 0.97 0.96 -1.03 +5
Permitivity: 53.30 51.68 -3.04 +5
1900 MHz 22.30
Conductivity: 1.52 151 0.66 +5
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5. SAR System Validation
5.1 Validation System

Each SATIMO system is equipped with one or more system validation kits. These units, together
with the predefined measurement procedures within the SATIMO software, enable the user to conduct
the system performance check and system validation. System kit includes a dipole, and dipole device
holder.

The system check verifies that the system operates within its specifications. It's performed daily or
before every SAR measurement. The system check uses normal SAR measurement in the flat section of

the phantom with a matched dipole at a specified distance. The system validation setup is shown as
below.

Spacer _ X

30 Probe positioner

I v | \"a_\\_!.:ield probe
| o .

1 ]

Dipols

Flat phantom

Dir. coupler

Signal
generator = | _—

Low
pass

5.2 Validation Result

Comparing to the original SAR value provided by SATIMO, the validation data should be within its
specification of 10 %.

Tested Normalized
Freq.(MHz) Power(mw) Value SAR Target(W/Kg) Tolerance Date
(W/Kg) (W/kg)
835 Head 100 0.937 9.37 9.71 -3.50 2014-10-10
835 Body 100 0.968 9.68 10.19 -5.00 2014-10-10
1900 Head 100 3.840 38.4 40.01 -4.02 2014-10-10
1900 Body 100 4.142 41.42 40.32 2.73 2014-10-10
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6. SAR Evaluation Procedures

The procedure for assessing the average SAR value consists of the following steps:

The following steps are used for each test position

- Establish a call with the maximum output power with a base station simulator. The connection
between the mobile and the base station simulator is established via air interface

- Measurement of the local E-field value at a fixed location. This value serves as a reference value for
calculating a possible power drift.

- Measurement of the SAR distribution with a grid of 8 to 16mm * 8 to16 mm and a constant distance
to the inner surface of the phantom. Since the sensors cannot directly measure at the inner phantom
surface, the values between the sensors and the inner phantom surface are extrapolated. With these
values the area of the maximum SAR is calculated by an interpolation scheme.

- Around this point, a cube of 30 * 30 * 30 mm or 32 * 32 * 32 mm is assessed by measuring50r8*5
or 8*4 or 5 mm. With these data, the peak spatial-average SAR value can be calculated.

» Area Scan& Zoom Scan

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is
required. The Zoom Scan is performed around the highest E-field value to determine the averaged
SAR-distribution over 10 g. Area scan and zoom scan resolution setting follows KDB 865664 D01v01r01
quoted below.

When the 1-g SAR of the highest peak is within 2 dB of the SAR limit, additional zoom scans are
required for

other peaks within 2 dB of the highest peak that have not been included in any zoom scan to ensure
there is no increase in SAR.
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7. EUT Antenna Location Sketch

Left

Top

Bottom

Right
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8. EUT Test Position
This EUT was tested in Right Cheek, Right Titled, Left Cheek, Left Titled, Front Face and Rear Face.

8.1 Define Two Imaginary Lines On The Handset

(1)The vertical centerline passes through two points on the front side of the handset the midpoint of the
width wt of the handset at the level of the acoustic output, and the midpoint of the width wb of the
handset.

(2)The horizontal line is perpendicular to the vertical centerline and passes through the center of the
acoustic output. The horizontal line is also tangential to the face of the handset at point A.

(3)The two lines intersect at point A. Note that for many handsets, point A coincides with the center of
the acoustic output; however, the acoustic output may be located elsewhere on the horizontal line. Also
note that the vertical centerline is not necessarily to the front face of the handset, especially for clamshell
handsets, handsets with flip covers, and other irregularly shaped handsets.

Vertical Vertical
Center Line Center Line
wil2, ) wil2| . w2
i Horizontal ' —pla—b!
; Line ! !
/Horizontal /
Line A \Acoustic
A Output
Acoustic
Output B Bottom of

Handse

Bottom of "
/ Handset ;/

Cheek Position

1)To position the device with the vertical center line of the body of the device and the horizontal line
crossing the center picec in a plane parallel to the sagittal plane of the phantom. While maintaining the
device in this plane, align the vertical center line with the reference plane containing the ear and mouth
reference point (M: Mouth, RE: Right Ear, and LE: Left Ear) and align the center of the ear piece with the
line RE-LE.

2)To move the device towards the phantom with the ear piece aligned with the the line LE-RE until the
phone touched the ear. While maintaining the device in the reference plane and maintaining the phone
contact with ear, move the bottom of the phone until any point on the front side is in contact with the
cheek of the phantom or until contact with the ear is lost

LE

Title Position

(1)To position the device in the “cheek” position described above.

(2) While maintaining the device in the reference plane described above and pivoting against the ear,
moves it outward away from the mouth by an angle of 15 degrees or until with the ear is lost.
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Body-worn Position Conditions
(1) To position the EUT parallel to the phantom surface.
(2) To adjust the EUT parallel to the flat phantom.

(3) To adjust the distance between the EUT surface and the flat phantom to 5mm.

)
DAX
OA)
‘Q
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9. Measurement Uncertainty
The following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in IEEE 1528: 2003.This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k=2.
NO Source Tol(%) Prob. Div. ci ci 1gUi 10gUi Veff
Dist. k (19) (109)
Measurement System(!
1 Probe calibration 5.8 N 1 1 1 5.8 5.8 L
2 | Axial isotropy 35 R V3 (1-cp)*? (1-cp)*? 1.43 1.43 o
3 | Hemispherical 5.9 R \3 VG, Gy 2.41 2.41 w
isotropy
4 Boundary effect 1.0 R V3 1 1 0.58 0.58 w
5 Linearity 4.7 R \3 1 1 2.71 2.71 ©
6 |_Sy_stem Detection 10 R V3 1 1 0.58 0.58 -
imits
7 | Readout 0.5 N 1 1 1 0.50 0.50 w
electronics
8 Response time 0 R V3 1 1 0 0 w0
9 Integration time 1.4 R V3 1 1 0.81 0.81 w0
10 Ambient noise 3.0 R \3 1 1 1.73 1.73 oo
11 Ambient reflections 3.0 R V3 1 1 1.73 1.73 o0
12 | Probe positioner 1.4 R 3 1 1 0.81 0.81 w
mech. restrictions
Probe positioning
13 with respect to 1.4 R V3 1 1 0.81 0.81 w0
phantom shell
14 | MaxSAR 1.0 R \3 1 1 0.6 0.6 w
evaluation
Test sample related
15 Device positioning 2.6 N 1 1 1 2.6 2.6 1
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16 Device holder 3 N 1 1 1 3.0 3.0 7
17 | Driftof output 5.0 R \3 1 1 2.89 2.89 w
power
Phantom and set-up
Phantom
18 uncertainty 4.0 R V3 1 1 2.31 2.31
Liquid conductivity
19 (target) 2.5 N 1 0.78 0.71 1.95 1.78 5
Liquid conductivity
20 (meas) 4 N 1 0.23 0.26 0.92 1.04 5
Liquid Permittivity ©
21 (target) 2.5 N 1 0.78 0.71 1.95 1.78
9o | Liquid Permittivity 5.0 N 1 0.23 0.26 115 1.30 ©
(meas)
Combined standard RSS U.=.[> CU2 10.63% | 10.54%
i=1
Expanded uncertainty _ ke o o
(P=05%) U=k U, k=2 21.26% | 21.08%
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10. Conducted Power Measurement

Test Result:
Burst Average Power (dBm);
Band GSM 835 PCS1900
Channel 128 190 251 512 661 810
Frequency (MHz) 824.2 836.6 848.8 1850.2 1880.0 1909.8
Power 32.22 32.35 32.18 29.14 29.36 29.25
Source Based time Average Power (dBm)
Band GSM 835 PCS1900
Time o
Channel 128 190 251 Average 512 661 810
factor ge
factor
Frequency (MHz) | 824.2 836.6 | 848.8 / 1850.2 | 1880.0 | 1909.8 /
Power 23.19 23.32 23.15 -9.03 20.11 20.33 20.22 -9.03
Note 1:
The Frame Power (Source-based time-averaged Power) is scaled the maximum burst average
power based on time slots. The calculated methods are show as following:
Frame Power = Max burst power (1 Up Slot) — 9.03 dB

Bluetooth (2.4Gband)

Channel Frequency Maximum Conducted
Mode Number (MH2) Peak Output Power
(dBm)

0 2402 3.07
GFSK(1M) 39 2441 3.32
78 2480 3.86
0 2402 241
/4-DQPSK(2Mbps) 39 2441 2.35
78 2480 2.71
0 2402 0.96
8-DPSK(3Mbps) 39 2441 1.26
78 2480 1.53
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11. Test Photos And Results
11.1 EUT Photos
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11.2 Setup Photos

Left Touch

Left Tilt

Page 22 of 80



Report No.: STS1409062E01

Right Touch

Right Tilt
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Front side

Back side
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Liquid depth (15 mm)
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12. SAR Result Summary
Head:
eSS CEROEIfIAEED) Result 1g Power | Max.Turn-up [ Meas.Output Sgilsd
Band Test Position Channel (W/Kg) Drift Power(dBm) [Power(dBm) (WIKg)
Right Touch CH190 0.567 2.08 33 32.35 0.660
Cheek
Right Tilt CH190 0.461 -2.37 33 32.35 0.537
GSM 835 Left Touch
CH190 0.612 -0.14 33 32.35 0.712
Cheek
Left Tilt CH190 0.362 3.56 33 32.35 0.421
Right Touch CH661 0.194 -0.40 30 29.36 0.228
Cheek
Right Tilt CH661 0.075 1.81 30 29.36 0.087
GSM 1900 = Tonch
eft fouc CH661 0.131 0.10 30 29.36 0.152
Cheek
Left Tilt CH661 0.054 0.02 30 29.36 0.063
Body (15mm between DUT and Phantom)
Test Case of Bod
y Result 1g Power Drift Max.Turn-up Meas.Output nglsd
Band Test Position Channel i) PETENEIET) =ere elai) (W/Kg)
Body Front CH190 0.475 1.28 33 32.35 0.553
GSM 835
Body Back CH190 0.517 1.76 33 32.35 0.602
Body Front CH661 0.177 1.45 30 29.36 0.205
GSM 1900
Body Back CH661 0.423 -4.46 30 29.36 0.490
Note:

The test separation of all above table is 15mm.
Two Sim card slot can’t work at the same time.
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ISimultaneous Multi-band Transmission Evaluation:
Application Simultaneous Transmission information:

Head 1. WWAN(voice)+Bluetooth

Body 2. WWAN(voice)+Bluetooth

NOTE:

1. For simultaneous transmission at head and body exposure position, 2transmitters simultaneous
transmission was the worst state.

2. Based upon KDB 447498 D01 v05, BT SAR is excluded as below table.

3. If the test separation distance is <6mm, 5mm is used for excluded SAR calculation.

4. For minimum test separation distance =50mm,Bluetooth standalone SAR is excluded according to
[(max. power of channel, including tune-up tolerance, mW)/ (min. test separation distance, mm) -[vf
(GHz) /x] = 3.0 for 1-g SAR and = 7.5 for 10-g extremity SAR

5. KDB 447498 / 4.3.2 (2) when standalone SAR test exclusion applies to an antenna that transmits
simultaneously with other antennas, the standalone SAR must be estimated according to following to
determine simultaneous transmission SAR test exclusion:

a) (max. power of channel, including tune-up folerance, mW)/(min. test

separation distance, mm)]-[vf (GHz) /x] W/kg for test separation distancess 50 mm,

Where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

b) 0.4W/Kg for 1-g SAR and 1.0W/Kg for 10-g SAR, when the separation distance is >50mm.

Maximum
— Stand alone
ntenna
Estimated SAR Average Frequency(GHz) | SAR(19)
Power to user(mm) "
dBm mw [Wikg]
Head 5 2480 0.105
BT 4 2.51
Body 15 2480 0.035
Simultaneous Mode | Position Mode Max. 1-g SAR | 1-g Sum SAR
(W/kg) (W/kg)
GSM Voice 0.712
Head 0.817
Bluetooth 0.105
GSM Voice + BT
GSM Voice 0.602
Body-worn 0.637
Bluetooth 0.035

Simultaneous transmission SAR test exclusion is determined for each operating configuration and
exposure condition according to the reported standalone SAR of each applicable simultaneous

transmitting antenna.
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When the sum of SAR 19 of all simultaneously transmitting antennas in an operating mode and exposure
condition combination is within the SAR limit (SAR 1g 1.6 W/kg), the simultaneous transmission SAR is

not required. When the sum of SAR 19 is greater than the SAR limit (SAR 1g 1.6 W/kg), SAR test
exclusion is determined by the SPLSR.
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13. Equipment List:

NO. Instrument Manléfractur Model SIN Cal. Date Cal. Due Date

SN 30/14

1 835MHz Dipole SATIMO SID835 Sep.1, 2014 Sep.1, 2015

DIP0G835-332

. SN 30/14

2 1900MHz Dipole SATIMO SID1900 DIP0G835-332 Sep.1, 2014 Sep.1, 2015
SN 17/14

3 E-Field Probe SATIMO SSE5 Sep.1, 2014 Sep.1, 2015

EP221

SN 17/13

4 Antenna SATIMO ANTA3 ZNTA45 Sep.1, 2014 Sep.1, 2015
SN 32/14

5 Phantom1 SATIMO SAM SAM115 Sep.1, 2014 Sep.1, 2015
SN 32/14

6 Phantom2 SATIMO SAM SAM116 Sep.1, 2014 Sep.1, 2015

7 D'e'eCtQi‘; Probe Agilent E5071C MY4f51076 Sep.1, 2014 Sep.1, 2015

8 MultiMeter Keithley | MUeete" 4050073 Sep.1, 2014 Sep.1, 2015

9 | Signal Generator R&S SMF100A | 116700000271 g0 1 5014 Sep.1, 2015
104260

10 Power Meter Agilent 5738A 11290 Sep.1, 2014 Sep.1, 2015

11 Power Sensor R&S NRP-Z21 103971 Sep.1, 2014 Sep.1, 2015

12 Power Amplifier SATIMO 6552B 22374 Sep.1, 2014 Sep.1, 2015

Wireless
13 Communication Agilent 8960-E5515C MY50260493 Sep.1, 2014 Sep.1, 2015
Test Set
14 Network Analyzer RS 5071C EMY46103472 Sep.1, 2014 Sep.1, 2015

Page 29 of 80



Report No.: STS1409062E01

Appendix A. System Validation Plots
System Performance Check Data(835MHz Head)

Type: Phone measurement (Complete)

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2014.10.10

Experimental conditions.

Phantom

Validation plane

Device Position

Band 835MHz
Channels -
Signal Cw
Frequency (MHz) 835MHz
Relative permittivity (real part) 41.27
Relative permittivity 18.72
Conductivity (S/m) 0.91
Power drift (%) 0.45
Ambient Temperature 22.7°C
Liquid Temperature 22.3C
ConvF 23.67
Crest factor: 1:1

SURFACE SAR

VOLUME SAR

i =

Maximum location: X=1.00, Y=0.00
SAR Peak: 1.46 W/kg

SAR 10g (W/Kg)

0.608155

SAR 1g (W/KQ)

0.93716
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Z AXis Scan
Z (mm) 0 4 9 14 19 24 29
SAR(W/Kg) | 1.3472 |0.97891 |0.66265 |0.5042 |0.3512 |0.2505 |0.11794
1.3~ » >
Lo |
\ |
Al.O \\
& 0,5 RIING
= N
20.6 \\
0.4 \\
~ ] |
0.1 i s |
0.02.55.07.5 12:8. 17.5 - 22.5. 215 ‘325 40.01

Z (mm)

A

F
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System Performance Check Data(835MHz Body)

Type: Phone measurement (Complete)

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2014.10.10

Experimental conditions.

Phantom

Validation plane

Device Position

Band 835MHz
Channels -
Signal CwW
Frequency (MHZz) 835MHz
Relative permittivity (real part) 55.50
Relative permittivity 21.408187
Conductivity (S/m) 0.96
Power drift (%) 0.090000
Ambient Temperature 22.7C
Liquid Temperature 22.3C
Probe SN 17/14 EP221
ConvF 5.02
Crest factor: 1:1

SURFACE SAR

VOLUME SAR

Maximum location: X=1.00, Y=0.00

SAR Peak: 1.48 W/kg

SAR 10g (W/Kg)

0.693221

SAR 1g (W/KQ)

0.967939
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Z AXis Scan

Z (mm) 0 4 9 14 19 24 29

SAR(W/Kg) |1.3725 1.0058 0.6838 [0.4755 |0.3314 |0.2365 |0.1688

1.5-
1.4

1.2-—N

W 1.0

S~
=

Zos

0.4

\N

0.1 5 [

0:02:55. 075 128 175  22% Zt.5 92.5 40.0
Z (mm)

A ' -

PEITITC
I .
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System Performance Check Data(1900MHz Head)

Type: Phone measurement (Complete)

Area scan resolution: dx=8mm,dy=8mm

Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2014.10.10

Experimental conditions.

Phantom Validation plane
Device Position -
Band 1900MHz
Channels -
Signal CW
Frequency (MHz) 1900MHz
Relative permittivity (real part) 39.57
Relative permittivity 13.26
Conductivity (S/m) 1.40
Power drift (%) 0.47
Ambient Temperature 22.7°C
Liquid Temperature 22.3C
Probe SN 17/14 EP221
ConvF 4.71
Crest factor: 1:1
SURFACE SAR VOLUME SAR
= -
E = % :

Maximum location: X=1.00, Y=0.00

SAR Peak: 5.39 W/kg

1.967525
3.840170

SAR 10g (W/Kg)
SAR 1g (W/Kg)
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Z AXis Scan
Z (mm) 0 4 9 14 19 24 29
SAR(W/KQ) 6.5296 4.1946 2.3311 1.3187 | 0.5733 | 0.3288 0.1617
6.52-
\
5.00-:
gv 4.00- N
€ 3. 00-! \
2
2.00-
1.00- \r~ﬁ
B
0.17-, , ,
0.02.55.07.5 12.5 17.5 22.5 21.5 32.5 40.0

Z (mm)
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Type: Phone measurement (Complete)
Area scan resolution: dx=8mm,dy=8mm
Zoom scan resolution: dx=8mm, dy=8mm, dz=5mm
Date of measurement: 2014.10.10

Experimental conditions.

System Performance Check Data(1900MHz Body)

Device Position

Validation plane

Band 1900MHz
Channels -
Signal CwW
Frequency (MHz) 1900
Relative permittivity (real part) 51.68
Relative permittivity 12.87531
Conductivity (S/m) 1.51
Power drift (%) 0.37
Ambient Temperature 22.7°C
Liquid Temperature 22.3°C
Probe SN 17/14 EP221
ConvF 4.85
Crest factor: 1:1

SURFACE SAR

VOLUME SAR

W

Maximum location: X=2.00, Y=2.00

SAR Peak: 5.27 W/kg

SAR 10g (W/Kg)

2.124122

SAR 1g (W/Kg)

4.141824
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Z AXis Scan
Z (mm) 9 14 19 24 29
SAR(W/KQ) 5.3196 3.3419 1.8167 1.0186 | 0.5752 | 0.3285 0.1898
5.32-¢
4.00
£ 300
=
22.00
N
1.00 e
0.11-, T\-"‘ ,
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0

Z (om)
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Appendix B. SAR Test Plots
Plot 1: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.83
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Right head
Device Position Cheek
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.4
Relative permittivity (real part) 41.5
Conductivity (S/m) 0.90
Variation (%) 2.98

Maximum location: X=-46.00, Y=-25.00
SAR Peak: 0.90 W/kg

SAR 10g (W/Kg) 0.349770
SAR 1g (W/Kg) 0.566817
SURFACE SAR VOLUME SAR

Zuses Tnfor Volume Budiatsd Intansity
g 150

Z Axis Scan 3D

0.5-
e\
0.7

0.8

'::‘-\ \ $

=05

0.4 ,

0.3
0.z

""""'-.-._

0.1 = i
0.02.55.07.5 125 17.5 225 2.5 325 40.0

Z (nm)
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Plot 2: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.83
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Right head
Device Position Tilt
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.4
Relative permittivity (real part) 41.5
Conductivity (S/m) 0.90
Variation (%) -2.37

Maximum location: X=-36.00, Y=-20.00
SAR Peak: 0.70 W/kg

SAR 10g (W/Kg) 0.287574
SAR 1g (W/Kg) 0.460870
SURFACE SAR VOLUME SAR

Zaca, InAhur

Zaca, InAhur

Tome  Badiated Intensity

oy = g B B,

i xem T 1
Z AXis Scan 3D
D.T—\
0.8 )
h
0.5 h,
E; N \
S04 \\ A ¥
En.a N \
0.2 -
™
0.1 P .
0.02.55.07.5 125 17.5 22.5 27.5 32.5 40.0
Z (nm)
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Plot 3: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.83
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Left head
Device Position Cheek
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.4
Relative permittivity (real part) 41.5
Conductivity (S/m) 0.90
Variation (%) -0.14

Maximum location: X=-48.00, Y=-31.00
SAR Peak: 0.94 W/kg

SAR 10g (W/Kg) 0.393183
SAR1g (W/Kg) 0.612031
SURFACE SAR VOLUME SAR

LT
==21)
Z AXis Scan 3D
0.7-5
0.6- \\\
— 0.5
& N
Zo.q- -
0.3-
o =
0.2 \-..:_
)
0.1 1
0.02.55.07.5 12.5 IT.5 22.5 27.5 32.5 40.0
I (mm)
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Plot 4: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.83
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Left head
Device Position Tilt
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.4
Relative permittivity (real part) 41.5
Conductivity (S/m) 0.90
Variation (%) 3.56

Maximum location: X=-40.00, Y=-18.00
SAR Peak: 0.53 W/kg

SAR 10g (W/KQ) 0.237
SAR 1g (W/KQ) 0.362
SURFACE SAR VOLUME SAR

ohume

=N
[Teo>]
Z AXis Scan 3D
0.5_\
0.4- \\
W
s
=
Eu.z_ \‘\,\
\___H
0.1- A
0.1 [ t——— |
0.02.55.07.5 125 17T.5 22.5 27.5 32.5 40.0
Z fnm)
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Plot 5: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 5.02
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom

Validation plane

Device Position Body Front
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.40
Relative permittivity (real part) 55.20
Conductivity (S/m) 0.97
Variation (%) 1.28

Maximum location: X=0.00, Y=-56.00
SAR Peak: 0.56 W/kg

SAR 10g (W/Kg) 0.249648
SAR 1g (W/Kg) 0.375360
SURFACE SAR VOLUME SAR

Zaca, InAhur

TR
EEETE ==
= = G
F r e
Z Axis Scan 3D
0.44_
D.qu_\
0.35- \,
P 0.30-
&
= 0.25- N
= n.e0- b,
i )
0.15- [
- !
0.10 ™
- 7 ]
0.08-| [~ |
0.02.55.07.5 125 17.5 225 27.5 32.5 40.0
Z fnm)
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Plot 6: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 5.02
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Validation plane
Device Position Body Behind
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 836.40
Relative permittivity (real part) 55.20
Conductivity (S/m) 0.97
Variation (%) -1.76

Maximum location: X=17.00, Y=-8.00
SAR Peak: 0.83 W/kg

SAR 10g (W/Kg) 0.368873
SAR1g (W/Kg) 0.551803
SURFACE SAR VOLUME SAR

Volume Hadisted Tntansity Zam TnfOut
15

F rea [E [
Z AXIis Scan 3D

0.7-

0.6-
TaD'S'
::i s,
ZD.Q— A

0.3-

0.2 [P,

H.‘.
D.l—I 1
0.02.55.07.5 2.5 17.5 225 27.5 325 40.0
Z (nm)
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Plot 7: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10

Probe SN 17/14 EP221

ConvF 4.71
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,

Complete/ndx=8mm dy=8mm, h=5.00 mm

Phantom Right head
Device Position Cheek
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 40.00
Conductivity (S/m) 1.40
Variation (%) -0.40

Maximum location: X=-56.00, Y=-33.00
SAR Peak: 0.31 W/kg

SAR 10g (W/Kg) 0.109554
SAR1g (W/Kg) 0.194262
SURFACE SAR VOLUME SAR

ohume

=N
BT
F e = faa
Z Axis Scan 3D
0,26 -
)
0.20-— N
— N
B
<15 .
= .
20 10- \\ il
0.05- f
[P
.01 [Tl |
0.02.55.07.5 125 17.5 225 27.5 32.5 40.0
Z fnm)
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Plot 8: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.71
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Right head
Device Position Tilt
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 40.00
Conductivity (S/m) 1.40
Variation (%) 1.81

Maximum location: X=-57.00, Y=-41.00

SAR Peak: 0.12 W/kg
SAR 10g (W/Kg) 0.041951
SAR 1g (W/Kg) 0.075205
SURFACE SAR VOLUME SAR

Zoom Laut

= Badiated T

el
150
122
]
eo]
=}
o

Z AXis Scan

3D

AR (Fkg)

0.1z -

0. 10—\

y

= o o
o o o
s o o0
1 1 1

N0

[

0.02- [P

)
[t

—
0.00- [T

I
0.02.55.07.5

b

2.5 17.5 225 27.5 325
Z (mm)

1
40.0
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Plot 9: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.71
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Left head
Device Position Cheek
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 40.00
Conductivity (S/m) 1.40
Variation (%) 0.10

Maximum location: X=-61.00, Y=-32.00
SAR Peak: 0.21 W/kg

SAR 10g (W/Kg) 0.069053
SAR1g (WI/Kg) 0.130667

SURFACE SAR

VOLUME SAR

Z Axis Scan 3D
0.193 -
0 175-\\
0.150-
W 0.125-
- \
= 0.100- )
= 0,075 -
0.050 - o N
\“-‘
0.025- A
0.005 -, o T——— ,
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0
Z fnm)
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Plot 10: DUT: Feature Phone; EUT Model: E1200

Variation (%)

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.71
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Left head
Device Position Tilt
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 40.00
Conductivity (S/m) 1.40
0.02

Maximum location: X=-56.00, Y=-25.00
SAR Peak: 0.08 W/kg

SAR 10g (W/Kg) 0.029103
SAR1g (W/Kg) 0.054147
SURFACE SAR VOLUME SAR

Z Axis Scan 3D
0.08-
o.m-\\
0.05- \\
B 0.05- b,
= 0.04- \\
2 0.03- - -
0.02-
0.01- o
0.00-} e |
0.02.55.07.5 125 17.5 225 27.5 32.5 40.0
Z fnm)
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Plot 11: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.85
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Validation plane
Device Position Body Front
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 53.30
Conductivity (S/m) 1.52
Variation (%) 1.45

Maximum location: X=5.00, Y=-37.00
SAR Peak: 0.07 W/kg

SAR 10g (W/Kg) 0.020266
SAR1g (W/Kg) 0.041391

SURFACE SAR VOLUME SAR

Z AXIis Scan 3D
D.DT-\
0.06 - \
0.05-—MN
i
& 0.04-
E'DDS
50
0.02-
0.01-
[
0.00- l
0.02.55.07.5 125 17.5 225 27.5 325 40.0
Z (nm)
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Plot 12: DUT: Feature Phone; EUT Model: E1200

Test Data 2014-10-10
Probe SN 17/14 EP221
ConvF 4.85
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,
Complete/ndx=8mm dy=8mm, h=5.00 mm
Phantom Validation plane
Device Position Body Behind
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
Frequency (MHz) 1880.0
Relative permittivity (real part) 53.30
Conductivity (S/m) 1.52
Variation (%) -4.46

Maximum location: X=-2.00, Y=8.00
SAR Peak: 0.05 W/kg

SAR 10g (W/Kg) 0.018616
SAR1g (WI/Kg) 0.033424
SURFACE SAR VOLUME SAR

leme Budisted Tntensity &]

oy = g B B,

e
=2
Z Axis Scan 3D
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0.01- e
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H"""--..
0.00- == !
0.02.55.07.5 12.5 17.5 22.5 27.5 32.5 40.0
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Appendix C. Probe Calibration And Dipole Calibration Report

SATIMO

A Y

COMOSAR E-Field Probe Calibration Report

Fef: ACE.251.1145ATU A

SHENZHEN 5T5 TEST SERVICES CO., LTD.
LF, BUILDING 2, ZHUORKE SCTENCE PARK, CHONGQING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN, CHINA
SATIMO COMOSAR DOSIMETREIC E-FIELD PROBE

SERTAL NO.: SN 17714 EP221

Calibrated at SATIAO US
110% Barrect Park Dr. - Kennezaw, A 30044

llw & A

o F |-=.r.li'.“1EI:=ITI':LI

02012014

Summary

The= docorment presenits the moibesd ared remilis s en sccradiied COBCE AR Drotmeine E-Fickd
Probe celthration porformed i SATIAO US4 wing the CALISAR /CALTRATR et benck, for e
with o SATTMOD OOBRACEAR modem only.  All celibraton roeclis ere fecesble B0 nationsl
mrirokogy irodrichon
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COMDSAR E-FIELE FROBE CALIBRATION REFORT Siof: AL L IEATLLA
SATIMO * *
Noam Fimction Dare SIFmanra
Propared &y Terms LTIC Prodoct Maro ger 91972014 ~{ P
Chacked By Jerdme LUC Product Manager | 9/192014 o
Approved by - Kim RUTEOWSEKI Qualiry Manager 91972014
Customer Name
Dicribus Shenzhen 5TS Test
Eiimo Services Co., Ltd
T Dz Yiodjfications
A 9182014 Initial releasa
Fage: 29
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SATIMIO

CONDSAR E-FIELD FROBE CALIBRATHON REFORT

Wed: AUH D L HEATLLA
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z ; Ff ACR 262.114.5ATUA
SATIMO COMOSAE E-FIELD FEOEBE CALIBRATION EEPOET
1 DEVICE UNDER TEST
Device Under Test
Deevice Type COMOSAF. DOSIMETEIC E FIELD PROBE
Manufacturer Satmo
Model SSES
Senal Number SN 17/14 EP221
Product Condition (new / used) Wew
Frequency Fange of Probe 04 GHz- 6 GH=z
Resistance of Three Dipoles at Comnector | Dipole 1: R1=0.179 MO
Dipole 2: E2=0.167 MQ
Dipole 3: E3=0.178 MO

A vearly calibration interval is recommended.
2 PEODUCT DESCRIPTION

21 GENERAL INFOPRMATION

Satimo’s COMOSAER. E field Probes are bt in accordance to the IEEE 1528, OET 65 Bulletin C
and CELTEC 62209 standards.

Figure 1 — Satimo COMOSAR Daosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum extemal diameter 8 mm
Probe Tip Extemal Diameter 5 mm
Distance between dipoles / probe extrenuty | 2.7 mm

3 MEASUEEMENT METHOD

The IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CELIEC 62209 standards provide
recommended practices for the probe calibrations, imcluding the performance charactenstics of
mterest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in fiee space using the waveguide, performing a power
sweep to cover the SAR range 0.01Wikg to 100Wikz

Page: 40
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3.2 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibrafion method (ar
and tissue simulating liquid) using waveguides as outlined in the standards.

33 LOWEE DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the lineanty
measurement. The required lower detection limit is 10 mWikg.

i4 ISOTEOPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test confisuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degres
steps. The hemispherical isotropy 15 determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180%) in 15 increments. At each step the probe is rotated
about its axis (0°-360%).

3.5 BOUNDARY EFFECT

The boundary effact 1s defined as the deviation between the SAF. measured data and the expected
exponential decay in the liquid when the probe 15 cnented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal fo the phantom surface, the peak spatial average SAFR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration usmg the wavegwde techmque. All uncertanties hsted below represent an
expanded uncertamty expressed at appmmmatel‘l. the 95% confidence level using a coverage factor
of k=2, traceable to the Intemationally Accepted Guides to Measurement anenm.urj,

Uncertainty analyszis of the probe calibration in wavegmide
Uncertainty Probability L - Stamdard
ERROR S0TRCES value (3%) Distribution Daviser al Uncertainty (%)
Incident or forward power 3.00% Rectangular J_’T | 1 1.732%
Peflected powsr 3.00%% Fectangular :J'_’T | 1 1.732%
Liunid conductivity 5.00% Fectanzular -‘,u"_"T | 1 2 BET
Liquid permittivicy 4 0% Rectangular J_’T | 1 2.300%
Field homogzensity 3.00%% Fectangular “E | 1 1.732%
Field probe positoning 5.00%% Fectangular J_’T | 1 2 88T
Field probe linearity 3.00%% Fectangular '\.Ir.}T | 1 1.732%
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Combined standard nncertainty 5.831%
Expanded nncertainty 2 0

95 %3 confidence level k=2

£ CALTEEATION MEASUEEMENT EESULTS

x

Calibration Parameters
Ligud Temperature 2 °C
Lab Temperature 21°C
Lab Hunudity 45 %

51 SENSITIVITY TN ATR

Normx dipole | Normy dipole | Normz dipole
1 (uV/AVim)7) | 2 (uV/ICVm)) | 3 (uViVim))
4.81 6.15 6.02

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)
a5 100 a0

Calibration curves ei=f{V) (1=1,2,3) allow to obtain H-field value using the fornmla:
E= .EI:_.E::+E-_:

Calibration curves

g10- 5 [
7 _'_,-r’_F
B:lj_
- -~ -_._‘_,.f'f
_ P :;_j_./"'
£ f0- —=
= A Mipalz1
- L
o A00- e Dipal= 2
L ~T
Ll ) ______f-.'_
200- e
o
x\-"‘ .
1-7 |
n.a 1.1 n: 0.3 0.4 ns nE &
Laltage [\W]
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52 LINEARITY

Linearity
1.00-
0.75-
0.51-
0.25-
(1107~ k=== pmfo i e el ]
0.25-
08-
075-

'1.':':"
0 100 20 300 400 SO0 600 700 a0s

E-Field [#m]

Linearity:0+-1.16% (+-0.05dE)

Linearity Error [dB]

3.3 SENSITIVITY IN LIQUID

Liguid Frequency Permmitivity Epsilon {5/m) ConvF
(WHz +/-
DOMEHE)
HLA50 450 4380 0.87 4.54
BLA4Z0 450 58.63 .93 4.93
HLT50 750 42 06 0.89 4.53
BL730 750 5857 (.99 4.70
HLE50 835 4281 (.89 4.83
BLE50 835 5346 .94 5.02
HIL 2040 200 42 47 (.94 474
BLOOO 200 3660 1.08 4,89
HL1E00 18040 4131 1.38 4.25
BL18MD 18040 5327 1.51 4.34
HL1200 1904 4102 1.42 471
BL1SXY 1904 5420 1.54 4.85
HLI{00 2000 3972 1.43 4.27
BLIDMD 2000 5391 1.53 4.44
HL2I450 2450 3905 1.77 4.11
BL2450 2450 5297 1.93 4.25
HL2&00 2600 3835 1.92 4.20
BLIGMD 2600 51.81 2.19 4.32

LOWEE. DETECTION LIMIT: TmW/kg
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54 ISOTEOPY
HIL%00 MHz
- Axial 1sotropy: 0.04 dB
- Hemispherical isotropy: 0.07 dB
ey v
3 - = ™
o
Lirs III. IIII
|
2 |
,|I 1
£ \
J <] .
HIL1500 AMHz
- Axial isotropy: 0.05 dB
- Hemisphernical isotropy: 0.02 dB
ey Guivirs
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[ 1
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il |- _____.-"".
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6 LIST OF EQUIPMENT

test. Mo cal required.

Equipment Summary Sheet
il e P R

Flat Phantom Satimo SN-20/D9-SAMT1 Eﬁﬁd No cal :‘:‘::ﬁf;f’d Mo cal

COMOSAR Test Bench Version 3 NA iﬂﬁﬁd Ne cal :‘;‘;q'ﬁf;f,d No cal
Metwork Analyzer H"’”degﬁd‘“’m SN100132 0202013 0212018
Reference Probe Satime EP 94 SN 37/08 10/2013 10/2014
Multimeter Keithiey 2000 1188856 12/2013 1212018
Signal Generator | Agilent E4438C MY40070581 12/2013 1212018
Power Meter HP E4418A US35261408 12/2013 1212018
Power Sensor HP ECP-E26A US37181460 12/2013 1212018

Directional Coupler MNarda 4216-20 01388 Characterized prior to|Characterized prior to

test. Mo cal required.

\Waveguide

Mega Industries

0egY7T-158-13-712

WMalidated. Mo cal
required.

ffalidated. Mo cal
required.

Waveguide Transition

Mega Industries

06gY7-158-13-701

Walidated. Mo cal
required.

[falidated. Mo cal
required.

Waveguide Termination

Mega Industries

0eeYT-158-13-701

Malidated. Mo cal
required.

pfalidated. Mo cal
required.

Temperature / Humidity
Sensor

Control Company

11-681-8

82012

82015
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SHENZHEN S5T5 TEST SERVICES CO., LTD.
1'F, BUILDING 2, ZHUOKE SCIENCE PARK, CHONGQING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN CHINA
SATIMO COMOSAR REFERENCE DIFOLE

FREQUENCY: 835 MHZ
SERIAL NO_: SN 30/14 DIFOGE3S-332

Calibrated at SATIMO US
2185 Barrect Park Dr. - Kennezsow, G4 30144

ACCEEDITED

09012014
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Name Function Date Sienmarnure
Prepared by : Jérome LUC Product Manager 9/19/2014 ;,]'_E::—_-_-,"

Checked by - Jérsme LUC Product Manager | 9/19/2014 J=
Approved by - Kim RUTKOWSKI Quality Manager | #/19/2014 Mot

Customer Name

o Shenzhen 5TS Test
Distribution . Services Co., Ltd.
Issue Date Modifications
A 9/19/2014 Initial release
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1 INTEODUCTION

This document contams a summary of the requirements set forth by the IEEE 1528 OET 63 Bulletin
C and CELTEC 62209 standards for reference dipoles used for SAF. measurement system validations

and the measurements that were performed to venfy that the product complies with the fore
mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 833 MHz REFERENCE DIPOLE
Manufacturer Satimo

Model S5IDE35

Senal Number SN 30014 DIPOGE35-332

Product Condition (new / used) New

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3l GEMNEERAT INFOPMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 63 Bulletin

C and CELVIEC 62209 standards. The product 1s designed for use with the COMOSAF. test bench
only.

Figure 1 — Satime COMOSAR Talidation Dipole
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4 MEASUEEMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to venify that the product complies with the fore mentioned standards.

41 EETUENLOSS EEQUIREMENTS

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

42 MECHANICAL PEQUIREMENTS

The IEEE 5td. 1522 and CELTEC 62209 standards specify the mechamical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAF. test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAE. 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 umcertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Infernationally Accepted Guides to
Measurement Uncertaimty.

31 EETUEN 1055

The following uncertamties apply to the retum loss measurement:

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

3.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length {(mm) Expanded Uncertainty on Length
3-300 0.03 mm

33 NALIDATION MEASUREMENT

The guidelines outlined i the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 03%
10g 201 %
Page: 5/11
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6 CALTERATION MEASUEEMENT RESULTS
6.1 ERETUEN LOSS AND IMPEDANCE IN HEAD LIQUID
Fraquancy. MHz
70 780 800 820 B40 BeO &R0 00 S 935
I
&
-3}
26—
-
Frequency (AMHz) Return Loss (dB) Requirement (dB) Impedance
835 -28.11 -20 5160+36j0
6.2 ERETUEN LOS5 AND IMPEDANCE IN BODY LIQUID
Fraquancy. MHz
0 80 800 820 B40 BeO &R0 B00 S 935
b
&
-
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 23187 =20 Nin+63 0
6.3 MECHANICAL DIMENSIONS
Freguency MHz Lmm h mm d mmi
required measured reguired measured required measured
300 420011 %. 250011 %. 6.35I1%.
450 290011 % 166.7 11 %. 6.3521%.
750 176.0 71 %. 1000 11 %. 6.35I1%.
835 161031 %. PASS BE.E 1%, PASS 36Z1%. PASS
Page: 6/11
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00 149011 %, B33I1%. 36I1%
1450 5.1 21 %. SL7I1% 36I1%
1500 B05I1%. 50.0I1%. 36I1%
1640 79021 %. 45.7I1%. 36I1%
1750 T5.2I1%. 429%1%. 36I1%
1800 T20T1%. 4171 % 36T1%
1900 BB I1%. 3B5I1%. 36I1%
1950 66.3 I1%. IES5I1%. 36I1%
2000 645I1%. 3T5I1%. 36I1%
2100 61021 %. 3I5T7I1% 36I1%
2300 555I1%. 326C1%. 36I1%
2450 51521%. 341 36I1%
2600 4B5I1%. ZEBI1%. 36I1%
3000 41571 %. 23021 %. 36I1%
3500 37021 %. 264 I1%. 36I1%
I700 34721 %. 264 I1%. 36I1%

The IEEE Std. 1528, OET 65 Bulletin C and CELTEC 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 perfommed
against a liquid filled flat phantom with the phantom constructed as outlined i the fore mentioned
standards. Per the standards, the dipele 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 deseribed distance from the bottom surface of the phantom.

71

VALIDATION MEASUREMENT

HEAD TIQUID MEASUREMENT
Fr\c:;::qr Relative permittivity (=) Conductivity (o] 5/m
required measured required messured
300 45.315% 0.7 15 %
450 43.515% 0715 %
750 11915% 0LE9 15 %
E35 41515% PASE 00015 % PASE
SO0 411555% 057 15 %
1450 A0515% 13015 %
1500 a5y 12315%
1540 A0.215% 13115%
1750 AD115% 13715%
1200 40015 % 14045 %
1500 ADI5% 140+5%
1250 A00I5% 14015 %
2000 ADI5% 140+5%
Pagea: 7111
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2100 JEISY 14355%
2300 355y 16715%
2450 3B215% LED 5%
2600 OISy 10615%
3000 W55y 2.40+5%
3500 37815% 25115%

7.2 SAR MEASUREMENT RESULT WITH HEAD TIQUID

The IEEE 5td. 1528 and CELTEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR wvalues are normalized to 1 W forward power. In

bracket, the measured SAR is given with the used mput power.

Software OFENSAR V4

Phantom S 20008 SAMT]

Probe S 18711 ERG122

Liquid Head Liquid Valnes: eps’ @ 423 sizma : 092

Dizstance between dipole center and Houid

15.0 mm

Arez scan resolution

dr=Emm/dv—=Emm

Fpon Scan Resoluton dr=8mm/dy=8m.d==5nmm
Frequency 35 MH=
Inpnai prowier 20 dBm
Ligquid Tenmperanre 21 *C
Lab Temperanirs 21 *C
Lab Hurnidiy 45 %a
Freduency 15 SAR (W/kg/W] 10§ SAR [W/kg/W)
required measured required measured
300 285 194
450 4.58 3.06
750 E.49 5.55
B35 B.58 59.63 (098] 6.22 6.15 [Du62)
500 ine 6.99
1450 3 16
1500 30.5 158
1840 3.2 184
1750 354 183
1z00 &4 0.1
1200 3a.7 20.5
1950 40.5 e
2000 411 211
2100 436 i)
2300 48.7 3.3
Page: 8/11
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2450 52.4 4
2600 35.3 246
3000 63.8 25.7
3500 67.1 53

14-
- \\
5 oo | h
B £ e
) o s T
T . 1l hod l.llfl_ln:lt:".l.':'.‘f‘:""ﬂ-
7.3 BODY 1IQUID MEASUREMENT
r":;':“" Rielstive permittivity (£} Conductivity (o] 5/m
required rmeeasured required measured
150 ELOT5% 0.B05 %
300 58.215% Do2+5%
450 56.715% 08415 %
730 55.515% D865 %
B35 55.215% PASS 0.87+5% PASS
a00 55.015% 105+5%
o135 55.015% 10615 %
1430 54.015% 130+5%
1610 53.815% 1.4015%
1800 53.315% 15245%
1900 53.315% 15245%
2000 53.315% 15245%
2100 53.235% 162+5%
2450 52.745% 19545 %
2600 52515% TI6TS %
3000 520%5% 17345
3500 51.315% 33155
3200 40,0 10 % 5.30 £10%
3300 450 H10% 5.42 H0%
3400 48710 % 5.53 £10%
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3500 A8 610 % 5.65 +10 %
3600 455110 % 577 HO%
3800 487 H0 % 6.00 +10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

Sofrware OPEMSAR V4

Dhantom SN 20008 5AMT]

Probs SN 18711 ERG122

Ligqmid Baody Ligquid Values: eps” @ 534.1 sigma @ 0.97

Dhistance between dipole center and Lqud

15,0 mm

Area scan resolarion

dr=Emm/dy=Emm
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Frequency 35 MH=
Input power 20 dBm
Liquid Temperanre 21 °C
Lab Tempersmurs 21
Lab Humidiry 45 %
F
":;‘"_":“" 1 g SAR [W/kg/W] 10 g SAR [W/ kg W)
mieazured miessured
35 9.93 (0.95) 6.35 |0.63)
. |"|!_il' i
:‘:':. HI |I I':Ill
"':" 1 "\
w1
3 “h
an E \ﬁ
[ =
P, 4 .““-\-\‘-‘-\- "'-\_|_
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5 LIST OF EQUIPMENT

Equipment Summary Sheet
Equ.tpmenl Manufactorer / Identification No. _CIn_'ent Next Calibration
Deseription Muodel Calibration Date Date
SAM Phantom Satimo SN-200e-5aM71 |(adated. Nocal - Walidated. o cal
requirsd. requirad.
COMOSAR Test Bench Version 3 MA /alidated. Nocal — Walidated. Mo cal
required. required.
Network Analyzer Hh”de_g_;wm SN100132 02/2013 0212016
Calipers Carrera CALIPER-01 1202013 1212018
Reference Probe Satimo EPG122 SM 1811 1002013 1002014
Muliimeter Keithiey 2000 1138656 122013 1212016
Signal Generatar Agilent E4438C MY49070581 122013 1212016
' Characterized prior to |Characterized prior to
Ampiifer Aethercomm SN 48 test. Mo cal required. |test. Mo cal required.
Power Meter HF E44184 US3E261408 122013 1212016
Power Sensor HP ECP-E284 US37181460 1202013 1212018
Directional Cougler |  Marda 4218-20 01388 Characterized prior to| Characterized prior to

test. Mo cal required. |test. Mo cal required.

Temperaturs and

Humidity Sensor Control Company 11-681-8 82012 B2015
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Summary:

This docmment presents the methoed and resulis fom an accredited SAF. reference dipole calibration
performed in SATIWG TT5A using the COMOSAFR test bench Al calibration results are maceable

o natonal meology institutions
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1 INTRODUCTION

This documnent contains a summary of the requirements set forth by the IEEE 1328, OET 65 Bulletin
C and CELTEC 62209 standards for reference dipoles used for SAF. measurement system validations

and the measurements that were performed to venify that the product complies with the fore
mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAFR 1900 MHz REFEFENCE DIFOLE
Manufacturer Satimo

Model SIS0

Senal Number SN 30714 DIP1GO00-333

Product Condition (new / used) MNew

A yearly calibration interval is recommended.

3 PRODUCT DESCEIPTION

31 GENEEAL INFOEMATION

Satimo’s COMOSAR Validation Dipoles are buwilt in accordance to the IEEE 1528, OET 63 Bulletin

C and CELVIEC 62209 standards. The product is designed for use with the COMOSAE. test bench
only.

Figure 1 - Satimo COMOSAR Talidation Dipole
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4 MEASUEEMENT METHOD

The IEEE 1528, OET 63 Bulletin C and CELTEC 62209 standards provide requirements for
reference dipoles used for system vabidation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

41 EETUENLOSS EEQUIEEMENTS

The dipole used for SAE. system validation measurements and checks mmst have a retumn loss of -20
dB or better. The retum loss measurement shall be performed against a liqud filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHANICAT REQUIREMENTS

The IEEE 5td. 1528 and CELVIEC 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 MEASTUREMENT UNCEETAINTY

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

Measurement U]l-.’.‘El'ta.lJlTj.

51 EBETUENIOSS

The following uncertainties apply to the return loss measurement:

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

3.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

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

33 VAILIDATION MEASUBREMENT

The guidelines outlined m the IEEE 1528, OET 65 Bulletin C, CENELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertamty for wvalidation
measuraments.

Scan Volume Expanded Uncertaimty
lg 203%
10 g 201%
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6 CALIERATION MEASUREMENT EESULTS
6.1 EETUEN LOSS AND IMPEDANCE IN HEAD LIQUIDY

Frequancy. MHz

W20 30 1860 1880 1900 1920 14D 1960

1500
|:._

511, 4B

1530

200

._“:._
Frequency (AMHz) EBeturn Loss (dB) Requirement (dB) Impedance
1904 -23.68 220 51200+ 6450
62 PRETUEN 1OSS AND IMPEDANCE IN BODYY T.IQUTD
Fraguancy. MHz
EIS:I: WA 1340 1860 1BE0 1500 1920 1340 1960 1530 2000
g
E[‘_‘_
?E-
Frequency (AMHz) Return Loss (dB) Requirement (dB) Impedance
1900 -20.22 -2 ABEn+360
63 MECHANICAT DIMEWNSIONS
Frequency MHz L mm h mm d mm
regquired measured regquired measured required measured
300 42007I1%. 250071 %, 6.35Z1%.
450 290071 %, 166.771%. 6.3521%.
750 176011 %, 100011 %, 6.35%1%.
g3s 161011 %. EOE I1%. 3621 %
FPage: 6/11
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200 148,041 %. 833=1%. 3651%

1450 EO.121%. 517 21%. 5.621%

1500 805 1%, 500021 %. 3651%

1640 TR0 21 %, 45.7 21%. 3.621%.

1750 752 21%. 42921%. 3621 %.

1500 72021 %. 417 21%. 3621 %.

1500 BED 21%, PASS IBTE1%, FASS 3621 %. PASS

1950 66.3 =1 %. 36521%. 3651%

2000 64521 %, 37521%. 3.621%.

2100 61021 %. 357 21%. 3651 %

2300 55521 %, 32621%. 3651%

2450 51521%. 304 21%. 5.621%

2600 4B5 1%, 268 21%. 3651%

3000 41521 %, 25.021%. 3.621%.

3500 37.021 %. 26.421%. 3651 %

3700 34721 %, 26.451%. 3651%

T VALIDATION MEASUREMENT

The IEEE 5td. 1328, OET 65 Bulletin C and CELTEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
refumn loss and mechanical dimension requirements. The validation measurement mmst be performed
against a ligquid filled flat phantom, with the phantom constructed as outlined i 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 descnbed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

F":;"_I':“" Relative permittivity [z} Conductivity (o) S/m
requined measured required e sured
300 15315% DETE5 %
450 13515 % DETI5 %
750 41815% 0LED 5%
B35 11585% 08045 %
SO0 41515% 087 15%
1450 Wwsi5% 12045%
1500 40415 % 133+5%
1540 215 % 13115%
1750 W15% 13745%
1200 0% 1.40+5%
1200 W05y PASS 14015% Pass
1250 40015% 14015%
2000 W05y 14015%
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Z100 JHEIS% 14915%
2300 JME5EY 16715%
2450 5% 1EDES %
2600 IR0i5% 16615 %
3000 55 % 2A0E5 %
3500 3roisy 1o1I5%

7.2 SAR MEASUREMENT BEESULT WITH HEAD TIQUID

The IEEE 5td. 1528 and CELTEC 62209 standards state that the system walidation measurements
should produce the SAF. walues shown below (for phantom thickness of 2 mum), within the
uncertainty for the system validation. All SAFE values are normalized to 1 W forward power. In

bracket, the measured SAFR. is given with the used mput power.

Software OFENSAR V4

Phantom SH 2009 SAMT]

Probe SH 18/11 EPG122

Ligquid Head Ligquid Valnes: eps’ : 41.1 sizma @ 1.42
Diztance berween dipole center and lguid 10.0 mm

Arez scan resclution

dr=Emm/dy=Emm

FLoon Scan Resolution dre=8mm/dy=8m/'dr="5mmm
Frequency 1000 MH=z
Inpui powier 20 dBm
Liguid Temperahire 21 °C
Lab Temperanme 21 5C
Lab Hurmidity 45 %
r";‘:z""" 1 g SAR W/ kg /W] 10 g SAR (Wi kg/ W)
required measurad required messured
300 285 192
450 4.58 3.06
750 E49 355
E35 558 622
S0 e 699
1450 i 16
1500 305 15.8
1540 32z 154
1750 5.2 193
1200 324 201
1800 37 39,54 (3.58) 0.5 20,20 [2.02)
1950 40.5 208
2000 41.1 211
2100 43.6 218
2300 457 233
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2450 52.4 24
2600 55.3 -
3000 63.8 57
3500 67.1 5
tarwr - |
T
o
- ,_:T,M \\
o E:m \\\\
2m0 RNE
Jnk | b | oir T '
[= ¥ b rt“:.':h:.-:lxﬂ-:l:bﬁi
73 BODY LIQUID MEASUREMENT
r":;::':"r Relutive permittivity (2] Conductivity [2) 5/m
requined measured required measured
150 61915% 0.BDE5 %
300 58.215% 082 5%
450 56.715% 0.8415%
750 55515 % 096 £5 %
833 55.215% 007 5%
400 55.015% 10545 %
ai: 55.015% 10615%
1450 540%5% 130£5%
1610 53815 % 140£5%
1800 53.315% 15245%
1900 53315 % PASS 15245% PASS
2000 53315 % 152%5%
2100 53.215% 162£5%
2430 52.715% 1o5i5y
2600 52515% 1165 %
3000 52015% 27315%
3500 51315% 331+5%
3200 40010 % 5.30 H10 %
3300 48010 % 547 HO%
3400 AT D% 5.53 £10%
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3500 456110 % 565 H10 %
3600 485H10% 577 HO%
3800 452 H10% £.00 H10 %

74 SAR MEASUREMENT RESULT WITH BODY TIOUID

Sofware OFENSAR VS

Phantom 5K 2009 5ANT]

Probe 5K 18/11 EPG122

Liguid Body Liguid Values: eps” : 534.2 sipma - 1.54

Distance berween dipole center and liquid

10.0 mm

Arez scan resolution

dr=mm/'tv—=8mm
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Zoon Scan Besolution dr=8mmdy—=8m/dz=5num
Frequency 10004 MH=z
Inpai power 20 dBm
Liquid Temperanre 21 °C
Lab Tempersturs 21
Lab Humnidiry 45 %
F
v 1 g SAR [W/kg/W] 10 g SAR [W/kg/W]
misssured mies sured
1900 43.33 (4.33) 21.59 [2.16)
T
R0 ‘\

e \ I

=

¥ 4o |

: AS 2

- 8- 1= |
— — B EIDIE WG s O i W& & A
I ]
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§ LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / . . Current MNext Calibration
. Identification No. ’ .
Description Model Calibration Date Date
SAM Phantom Satime SN-20/08-5aM7q [/aidated. Nocal - Validated.  No - cal
required. required.
COMOSAR TestBench|  Version 3 NA Validsted. Mocsl  [aldated. Mo ecal
required. required.
Metwork Analyzer Rm“*igwaz SN100132 02/2013 02/2016
Calipers Carrera CALIPER-D1 122013 122016
Reference Probe Satimne EPG122 3N 1811 102013 10/2014
Multimeter Keithley 2000 118B8G5E 1212013 122016
Signal Generator Agilent E4438C MY48070581 1212013 122016
) Characterized prior to |Characterized prior to
Amplifier Aethercomm SM D48 test. Mo cal required. |test. Mo cal required.
Power Meter HP E4418A LI53826 1458 1212013 122016
Power Sensaor HF ECP-E28A Us3rig1460 1212013 122016
- Characterized prior to|Characterized prior to
Directional Coupler Marda 4216-20 01386 fest Mo col required. [lest. Mo col secquired.
Temperature and
Humidity Sensar Caontrol Company 11-681-8 82012 B2015
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