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1. General Information
1.1 EUT Description
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Equipment WCDMA DIGITAL MOBILE PHONE
Brand Name N/A

Model No. A610

Serial Model N/A

FCC ID 2AD6VA6G10

Model Difference N/A

Hardware Version | N/A

Software Version | N/A

Frequency Range

GSM 850: 824.2 ~ 848.8 MHz

PCS1900: 1850.2 ~ 1909.8 MHz

WCDMA 1I: 1852.4~1907.6 MHz

WCDMA V: 826.4~846.6 MHz

WLAN 802.11 b/g/n(HT20):2412-2462 MHz
WLAN 802.11 n(HT40):2422-2452 MHz
Bluetooth : 2402~2480MHz

GSM 850: 30.70dBm

Transmit GSM 1900: 28.88dBm

Power(MAX): WCDMA [I: 21.51dBm
WCDMA V: 22.84dBm

M category M4

Test Result Pass

Operating Mode:

GSM: GSM Voice, GPRS, EGPRS Class 12;
WCDMA: RMC, HSDPA, HSUPA Release 6;
WLAN: 802.11 b/g/n;

Bluetooth: V2.1+EDR (GFSK+ 7 /ADQPSK+8DPSK)

Antenna GSM/WCDMA: PIFA Antenna
Specification: BT/WIFA: PIFA Antenna
Hotspot Mode: Support

DTM Mode: Not Support
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1.2 Test Environment
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Ambient conditions in the SAR laboratory:

Items Required Actual
Temperature (C) 15-30 21~23
Humidity (%oRH) 30-70 55~65

1.3 Test Facility

Shenzhen STS Test Services Co., Ltd.

Add. : 1/F,, Building B, Zhuoke Science Park, No.190, Chongqging Road,
Fuyong Street, Bao’an District, Shenzhen, Guangdong, China

CNAS Registration No.: L7649

FCC Registration No.: 842334, IC Registration No.: 12108A-1
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2. System components

Page 6 of Report No.: STS1506003H01

2.1 SATIMO System Description

SATIMO is fully compliant with the technical
and scientific requirements of IEEE 1528, IEC
62209, CENELEC, ARIB, ACA, and the
Federal Communications Commission. The
system comprises of a six axes articulated robot
which utilizes a dedicated controller.

SATIMO uses the latest methodologies and
FDTD order to provide a platform which is
repeatable with minimum uncertainty.

2.2 E-Field Probe Specification

Device Under Test

Device Tvpe COMOHAC E FIELD PROBE

MManufacturer Satimo

Model SCE

Serial Number SN 06/14 EPH42

Product Condition (new /[ used) new

Frequency Range of Probe 0.7GHz-2 5GHz

Resistance of Three Dipoles at Connector Dipole 1: R1=0.214 MO
Dipole 2: R2=0.213 MO
Dipole 3: RE3=0.204 MO

2.3 H-Field Probe Specification

Device Under Test

Device Type COMOHAC H FIELD PROBE
Manufacturer Satimo
Model SCH
Serial Number SN 06/14 HPHS51
Product Condition (new / used) New
Frequency Range of Probe 0.7GHz-2.5GHz
Resistance of Three Loops at Connector Loop 1: R1=0.280 MQ
Loop 2: R2=0.309 MQ
Loop 3: R3=0.297 MQ

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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2.4 Axis Articulated Robot

SATIMO utilizes a six articulated robot, which is controlled using a Pentium based
real-time movement controller. The movement kinematics engine utilizes proprietary
(Thermo CRYS) interpolation and extrapolation algorithms, which allow full freedom of
movement for each of the six joints within the working envelop. Utilization of joint 6

allows for full probe rotation with a tolerance better than 0.05mm around the central

axis.

Robot /Controller Manufacturer KUKA

Number of Axis Six independently controlled axis
Positioning Repeatability <+0.03mm

Controller Type KR C4 compact

Robot Reach 901mm

Communication RS232 and LAN compatible

2.5 Universal Device Positioner

The universal device positioner allows complete freedom of movement of the EUT.
Developed to hold a EUT in a free-space scenario any additional loading attributable to
the material used in the construction of the positioner has been eliminated. Repeatability
has been enhanced through the linear scales which form the design used to indicate
positioning for any given test scenario in all major axes.
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NO. Instrument Manufacturer Model S/N Cal. Date Cal. Due Date
1 E-Field Probe SATIMO SCE SN 06/14 EPH42 2014.09.01 2015.08.31
Reference
2 idation Di SATIMO SID835 SN 13/14 2014.09.01 2015.08.31
Validation Dipole DHA55 09. .08.
850MHz
Reference
_— . SN 13/14
3 |Validation Dipole| SATIMO SIDB1900 DHB59 2014.09.01 2015.08.31
1900MHz
Dielectric SN 32/14
4 ' SATIMO SCLMP OCPGE2 2014.09.01 2015.08.31
Probe Kit
Device
5 SATIMO SCLMP iﬁgﬁ’;ﬁ 2014.09.01 2015.08.31
Holder
. SN 13/14
6 Waveguide SATIMO SWG5500 W 2014.09.01 2015.08.31
COMHAC Test . Validated. No Validated. No
7 Bench SATIMO Versole A cal required cal required
HAC positioning TABH12 SN Validated. No Validated. No
8 ruler SALING 42/09 NA cal required cal required
3G MOBILE
PHONE SN 32/14
9 | SAR TEST BENCH SATIMO BosmioliN M 2014.09.01 2015.08.31
G SYSTEM
LAPTOP
10 | SAR TEST BENCH SATIMO POSITIONNIN | SN 32/14 LSH29 2014.09.01 2015.08.31
G SYSTEM
11 | Temperature/Humid Mieo HH660 STS-H025 2014.10.28 2015.10.27
ity sensor
12 Multi Meter Keithley M”'Z“O’(‘)"gter 4050073 2014.11.20 2015.11.19
13 Amplifier Mini-Circuit ZHL-42 22374 2014.11.20 2015.11.19
14 Signal Generator R&S SMF100A 104260 2014.10.27 2015.10.26
15 Power Meter R&S NRP 100510 2014.10.25 2015.10.24
16 Power Sensor R&S NRP-Z11 101919 2014.10.25 2015.10.24
17 | Network Analyzer R&S 5071C EMY46103472 2014.12.12 2015.12.11
18 KUKA Robot KUKA 10012265 501821 2014.09.01 2015.08.31
Note: All equipment upon which need to be calibrated are with calibration period of 1 year.

Shenzhen STS Test Services Co., Ltd. 44
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2.7'|V7I"easurement Uncertainty

UNCERTAINTY EVALUATION FOR
RF HAC MEASUREMENT

Tol. | Prob. Div Uncertainty | Uncertainty
Uncertainty Component (+ dB) | Dist. ' (dB) (%)
Measurement System
RF reflections 01] R V3 0.06
Field probe conv. Factor 04] R V3 0.23
Field probe anisotropy 025 R V3 0.14
Positioning accuracy 02] R V3 0.12
Probe cable placement 01 R V3 0.06
System repeatability 02] R V3 0.12
EUT repeatability 04 N 1 0.40
Combined Standard Uncertainty N 1 0.52
Expanded Uncertainty
(95% CONFIDENCE INTERVAL) N | k=2 1.03 12.65
REPORTED Expanded uncertainty
(confidence level of 95%, k = 2) N | k=2 1.00 13.00

UNCERTAINTY EVALUATION FOR
AUDIO HAC MEASUREMENT

Tol. | Prob. Div Uncertainty | Uncertainty
Uncertainty Component (+ dB) | Dist. ) (dB) (%)
Measurement System
RF reflections 01 R V3 0.06
Acoustic noise 01] R V3 0.06
Probe coil sensitivity 049 R V3 0.26
Reference signal level 025 R V3 0.14
Positioning accuracy 04 R V3 0.23
Cable loss 01] N 2 0.05
Frequency analyzer 015] R V3 0.09
System repeatability 02 N 1 0.20
Repeatability of the WD 04 N 1 0.40
Combined Standard Uncertainty N 1 0.61
Expanded uncertainty
(confidence level of 95%, k = 2) N k=2 1.22 15.05
REPORTED Expanded uncertainty
(confidence level of 95%, k = 2) N k=2 1.20 15.00
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3. HAC RF Emission Measurement Evaluation

3.1 System Check
The test setup should be validated when first configured and verified periodically thereafter to ensure

proper function. The procedure consists of two parts: dipole validation and determination of probe
modulation factor

3.2 Dipole validation
The HAC validation dipole antenna serves as a known source for an electrical and magnetic RF output.

Figure 2 shows the setup used for the dipole validation.
1. The dipole antenna was placed in the position normally occupied by the WD.
2. The dipole was energized with a 20 dBm un-modulated continuous-wave signal.
3. The length of the dipole was scanned with both E-field and H-field probes and the maximum value for
each scan was recorded.
4. The readings were compared with the values provided by the probe manufacturer and were found to
agree within the allowed tolerance of 10%.
Figure 2: Dipole Validation Procedure
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The probe is positioned over the illuminated dipole at 10 mm distance from the nearest point on the probe
sensor element to the top surface (edge) of the dipole element.

3.3 System Validation Results
Lab Temperature: 21°C, Lab Humidity: 45%.

Calibration Frequency | Input Power Target Measured I
DB Dipole (MH2) (@Bm) | Value(V/m) | (V/m) DU,
2015/6/2 SN 06/14 850 20 220.4 227.09 3.04
2015/6/2 | EPH42 E-field 1900 20 1534 155.66 1.47

Note: Deviation=(( Measured Result)-(Targ VaIue))/(ZTargset Vglugl:{)lCOO% o . .
cience Park, No ,Chongqging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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4. Device Under Test

A610
Held to head
Standard cover

List of air interfaces/bands & operating modes for model A610

850 Yes
VO Bluetooth,WLAN N/A N/A
1900 Yes
GSM
GPRS/
DT N/A Bluetooth,WLAN N/A No
FDGE
850
VO No Bluetooth,WLAN N/A N/A
WCDMA 1900
HSPA DT N/A Bluetooth,WLAN N/A N/A
2412 GSM,WCDMA N/A N/A
WLAN 2437 DT N/A GSM,WCDMA N/A N/A
2462 GSM,WCDMA N/A N/A
Bluetooth 2450 DT N/A GSM,WCDMA N/A N/A
VO: Voice CMRS/PTSN Service Only
V/D: Voice CMRS/PTSN and Data Service
DT: Digital Transport

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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5. Modulation interference Factor (MIF)

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF,
expressed in dB) may be developed that relates its interference potential to its steady-state rms signal
level or average power level. This factor is a function only of the audio-frequency amplitude modulation
characteristics of the signal and is the same for field-strength and conducted power measurements. It
is important to emphasizethat the MIF is valid only for a specific repeatable audio-frequency amplitude
modulation characteristic. Anychange in modulation characteristic requires determination and
application of a new MIF.

The MIF may be determined using a radiated RF field, a conducted RF signal, or in a preliminary stage,
a mathematical analysis of a modeled RF signal:

a) Verify the slope accuracy and dynamic range capability over the desired operating frequency
band of a fast probe or sensor, square-law detector, as specified in D.3, and weighting system
as specified in D.4 and D.5. For the probe and instrumentation included in the measurement of
MIF, additional calibration and application of calibration factors are not required.

b) Using RF illumination or conducted coupling, apply the specific modulated signal in question to
the measurement system at a level within its confirmed operating dynamic range.

c) Measure the steady-state rms level at the output of the fast probe or sensor.

d) Measure the steady-state average level at the weighting output.

e) Without changing the square-law detector or weighting system, and using RF illumination or
conducted coupling, substitute for the specific modulated signal a 1 kHz, 80%
amplitude-modulated carrier at the same frequency and adjust its strength until the level at the
weighting output equals the step d) measurement.

f) Without changing the carrier level from step e), remove the 1 kHz modulation and again
measure the steady-state rms level indicated at the output of the fast probe or sensor.

g) The MIF for the specific modulation characteristic is provided by the ratio of the step
fimeasurementtothestepc)measurement,expressedindB(20xlog(stepf))/stepc)).

In practice, step e) and step f) need not be repeated for each MIF determination if the relationship
between the two measurements has been preestablished for the measurement system over the
operating frequency and dynamic ranges.

As a check on the procedure, the MIF for the specific modulation consisting of a 1 kHz, 80% AM signal
is—1.2 dB, which is the ratio in dB of the average power of the unmodulated carrier to the average
power of themodulated carrier (10 x log(Punmod/Pmod), or equivalently the ratio in dB of the rms level
of the unmodulated carrier to the rms level of the modulated carrier (20 x log(Lunmod /Lmod). The MIF
for al/8 duty cycle, 217 Hz pulse-modulated signal (similar to basic GSM) is +3.3 dB. (Actual GSM
WDmeasurements could vary due to differences in implementation or network protocol.)

MIF results for a given amplitude modulation characteristic should remain consistent at any signal level
within the operating dynamic range of the test system. Caution should be used when measuring
modulations that have large-magnitude MIF measurements as these place greater requirements on
the test system dynamic range

Typical MIF levels are presented in Table D.1. The results shown may be considered representative for
the specified protocols, but they are not intended to substitute for measurements of actual devices
under test and their respective operating modes.

Transmission protocol Modulation interference factor
GSM,; full-rate version 2; speech codec/handset low +3.63 dB
WCDMA; speech; speech codec low; AMR 12.2 kb/s -27.23 dB
CDMA; speech; SO3; RC3; full frame rate: 8KEVRC -19.75 dB
CDMA; speech; SO3; RC1;1/8thframe rate; SKEVRC +3.10 dB

Table D.1—Sample MIF values for sine-wave modulations

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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6. HAC TEST PROCEDURES

The following illustrate a typical RF emissions test scan over awireless communications device:

1. Proper operation of the field probhe, probe measurement system, other instrumentation, and the
positioning system was confirmed .

2. DUT is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

d. The DUT operation for maximum rated RF output power was configured and confimed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to he fully charged before each test.

4. The center sub-grid was centered over the center of the acoustic output (also audio band magnetic
autput, if applicakhle). The DUT audio output was positioned tangent (as physically possible) to the
measurement plane.

8. A surface calibration was performed before each setup change o ensure repeatable spacing and
proper maintenance of the measurement plane using the testArch.

B. The measurement system measured the field strength at the reference location.

7. Measurements at & mm increments in the 5 x 5 cm region were performed and recorded . A 360°
rotation about the azimuth axis at the maximum interpaolated position was measured. Far the
worst-case condition, the peak reading from this rotation was used in re-evaluating the HAC
category.

d. The system performed a drift evaluation by measuring the field at the reference location.

4 Steps 1 ~ 8 were done for baoth the E and H-Field measurements.
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7. Test flowchart Per ANSI-PC63.19 2011

Test Instructions

Confirm proper operation of probes and
instrumentation
*  Position WD

»  Configure WD Tx Operation

(Step a-c)

* Initialize field probe and take first reading
= Scan Area

(Step d-f)

!

*  |dentify exclusion area

» Rescan or reanalyze open area
todetermine maximum

* Indirect method: Add the MIF to the
maximum steady state rms field strength
and record RF Audio Interference Level,
in dB (Wim)

(Step g-i)

l

Identify & Record Category

(Step j)
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8. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

. _ E-field emissions

Emission Categories <960 Mz > 960 Mz
Category M1 90 to 55 dB (V/m) 40to 45 dB (V/m)
Category M2 45 to 50 dB (V/m) 35t040dB (V/im)
Category M3 40 to 45 dB (V/m) 3010 35dB (V/im)
Category M4 <40 dB (V/m) <30 dB (Vim)

9 HAC RF Emission Test Results
9.1 Test Result

Band GSM 850 GSM 1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880.0 1909.8
RF Output
power(dBm) 30.68 30.70 30.61 28.88 28.56 28.64
Result(dB V/m) 10.58 11.68 12.49 -13.18 -13.79 -13.85
M-Rating M4 M4 M4 M4 M4 M4
Band WCDMA 850 WCDMA 1900
Channel 4133 4175 4232 9263 9400 9537
Frequency(MHz) 826.6 8.35 846.4 1852.6 1880.0 1907.4
RF Output
22.64 22.48 22.84 21.51 21.35 21.24
power(dBm)
Result(dB V/m) 0.54 -4.52 -4.81 -19.31 -22.53 -21.90
M-Rating M4 M4 M4 M4 M4 M4

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China

Shenzhen STS Test Serv'ces CO Ltd 4Tel:0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com




il o Page 16 of Report No.: STS1506003H01

9.2 E-Field Emission for GSM:

Grid 1: 12.46 | Grid 2: 10.54 | Grid 3: 6.00 o L=

Grid 4: 12,53 | Grid 5: 10.58 | Grid 6: 6.07

Grid 7:8.78 | Grid8:6.73 | Grid 9:4.30 :
\ﬂj \ﬂj X maxl Go)[Z0 ¥ maxl Gel @
. Maximum value of ;
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
GSM 850 3.63 128 824.2 10.58 M4

T Visualisation Graphical Interface

Grid 1: 13.35 | Grid 2: 11.67 | Grid 3: 7.45

Grid 4: 13.54 | Grid 5: 11.68 | Grid 6: 7.61

Grid 7: 9.95 Grid 8: 8.07 Grid 9: 5.88 Eal=n e L
Operation mode MIF(dB) Channel f(MHz) Maximum value of M-Rating

total field (dB V/m)
GSM 850 3.63 189 836.4 11.68 M4
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Grid 1: 13.93

Grid 2: 12.46

Grid 3: 8.53

Grid 4: 14.00

Grid 5: 12.49

Grid 6: 8.82

HAC Vizualization Graphical Interfacs

Radiated Intensity

Grid 7: 10.77 | Grid 8: 9.33 Grid 9: 7.44
\ﬂj \““_J X naxt G0 T maxt Ged [0
- Maximum value of DPati
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
GSM 850 3.63 250 848.6 12.49 M4
Grid 1: -13.18 | Grid 2: -10.29 | Grid 3: -10.18 2
Grid 4: -12.44 | Grid 5:-8.38 | Grid 6: -8.24
Grid 7: -13.99 | Grid 8:-9.14 | Grid 9: -8.64 e P —
. Maximum value of ;
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
GSM 1900 3.63 512 1850.4 -13.18 M4
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Grid 1: -13.79 | Grid 2: -11.03 | Grid 3: -10.90
Grid 4: -13.37 | Grid 5:-9.18 | Grid 6: -8.85
Grid 7: -14.64 | Grid 8:-10.10 | Grid 9: -9.41 el e P —
Operation mode MIF(dB) Channel f(MHz) thg?z;i?;g](\é%u\?/r?\]; M-Rating
GSM 1900 3.63 661 1880.0 -13.79 M4
Grid 1: -13.85 | Grid 2: -11.13 | Grid 3: -10.92
Grid 4: -13.61 | Grid 5:-9.37 | Grid 6: -9.08
Grid 7: -13.54 | Grid 8:-10.37 | Grid 9: -9.46 =) =
Operation mode | MIF(dB) Channel f(MHz) {\(")";‘;”]Zi‘é‘lrg (‘(’jaé“\‘;/%f) M-Rating
GSM 1900 3.63 810 1909.8 -13.85 M4

Shenzhen STS Test Services Co., Ltd. =u

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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Grid 1: 0.45 | Grid 2: -1.79 | Grid 3: -6.35 .

Colors Scale
E 0/m

Grid 4: 0.54 | Grid 5:-1.78 | Grid 6: -6.12

Grid 7: -2.62 | Grid 8: -4.71 | Grid 9: -6.68 :
\ﬂj \ﬂj Xnaxl (o} Tasl Gm
. Maximum value of ;
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
WCDMA 850 -27.23 4133 826.6 0.54 M4

T Visualisation Graphical Interface

Grid 1: -4.52 | Grid 2: -6.80 | Grid 3: -12.23

Colers Scale
I (vfm)

Grid 4: -4.44 | Grid 5:-6.80 | Grid 6: -11.92

Grid 7:-7.85 | Grid 8: -10.24 | Grid 9: -12.43 e = T o
Operation mode MIF(dB) Channel f(MHz) ,'[\g?;(lirﬁglrg (\éaéu\?/r?]f) M-Rating
WCDMA 850 -27.23 4175 835.0 -4.52 M4

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China
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Grid 1: -4.81 | Grid 2: -7.00 | Grid 3: -12.05

Colars Seale
I (Wm)

Grid 4: -4.74 | Grid5:-7.00 | Grid 6: -11.89

Grid 7: -8.05 | Grid 8: -10.26 | Grid 9: -12.44 ] ) e o e
; Maximum value of _Dati
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
WCDMA 850 -27.23 4232 846.4 -4.81 M4

Grid 1: -19.31 | Grid 2: -14.95 | Grid 3: -15.00 |

Colors Seals
E 0/

Grid 4: -17.59 | Grid 5: -13.25 | Grid 6: -12.66

Grid 7: -18.63 | Grid 8: -13.84 | Grid 9: -13.03 = = R— o o
. Maximum value of -
. M-R
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) ating
WCDMA 1900 -27.23 9263 1852.6 -19.31 M4
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Grid 1: -22.53

Grid 2: -18.73

Grid 3: -18.72

Grid 4: -22.04

Grid 5: -18.08

Grid 6: -17.73

Grid 7: -22.72

Grid 8: -18.78

Grid 9: -18.35

AL Visualisation Graphical Interface

olors Se
T 0fm)

ra
@

IS
=
S

ﬂ
)
©

Radiated Intensity

X mexl Gm) O T naxl (an) [5

Zoom In/Out

, Maximum value of -
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
WCDMA 1900 -27.23 9400 1880.0 -22.53 M4

Grid 1: -21.90

Grid 2: -17.21

Grid 3: -17.20

Grid 4: -20.52

Grid 5: -16.28

Grid 6: -15.66

Grid 7: -20.45

Grid 8: -17.49

Grid 9: -16.07

Celers Seale
T (Vm)

IS}
w

IS
=
ES

ﬂ
)
©

= T y y T "
-0 -0 -3 20 -0 0

0 20

X

Xmaxl GmI[E Y maxl G [

EEE!

: Maximum value of :
Operation mode MIF(dB) Channel f(MHz) total field (dB V/m) M-Rating
WCDMA 1900 -27.23 9537 1907.4 -21.90 M4
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11. System VALIDATION RESULTS

Report No.: STS1506003H01

176.757

Vim

121.142

127.2200017
1147700014
1023200011
89.8700008
77.4200006
B4.9700003
§2.5200000
40.0699997
27.6195994
16.1699991

HAC E-Field
20 Plot
#1 #2 #3
177.0200028
125 495 127.052 92 282 172.8700027 I
1645700026
1521200023
139.6700020
#5 #6

¥ Ais [mm)

Frequency(MHz)

Input power
(dBm)

Target Value
(dB VIm)

E-Field
(dB Vim)

Deviation (%)

data

835

20

220.4

227.09

3.04

i¥2

99.291

#3

68.469

#5

1

¥im

#6

44.484

144.4799957
141.1600037 I
134.4000034
124.2600031
114.1200027
103.9800024
93.8400021
83.7000017
73.5600014
63.4200010
53.2800007

43.1400003
33.0000000
22.8589997

127108983

x Axis (mm)

HAC E-Field
D Plat

Frequency(MHz)

Input power
(dBm)

Target Value
(dB VIm)

E-Field
(dB V/m)

Deviation(%)

data

1880

20

153.4

155.66

1.47

Jun.2.2015
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12. Probe Calibration And Dipole Calibration Report

The following pages include the probe calibration used to evaluate HAC for the DUT.

SAITIVIO

T MCTTWIVE A COMpary

COMOHAC E-Field Probe Calibration Report

Fef: ACE.262. 14 14 5ATUA

SHENZHEN STS TEST SERVICES CO., LTD.
F, BUILDING 1, ZHUOKE SCIENCE PARK, CHONGQING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN,CHINA
SATIMO COMOHAC E-FIELD PROBE

SERIAL NO.: 5N 06/14 EPH42

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

i [ACCREDITED

0901/2014

Surmary:

This decument pressots the metied and resudis Sem an acoedited COMOHAC E-Fiald Pooke
celitraton parformeed in SATIMOD USA wing the CALTEATR fest banch, for use with a SATIMD
COOMIHAC system only. All calibration regzlts are traceabls 2o nationa] metrology tnstitatiozs
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COMOHAC E-FIELD PROBE CALIBRATION REPORT Baf ACH 262 14 LASATU &
SATIMOD ' h
Nogmwg Fhnciion Daig Sigmainre
Prepared By Jérame LUC Product Manager o'19/2014 ~Jis
Checked by : Jerome LUC Product Mansger /1820014 T
Approved By - Eim RUTEOWSEI Qruality Manager 192014
Clizsorer Name
e Shenzhen 5T Test
Dimibution Services Co., Led
Inzne Daie Modificanions
A 9/12/2014 Initizl releasa
Page: 28
o e sbappon .+ vy i e b g o o

Ea ravazand iw wihods or pard eidhont st approval of SATRAS
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SATIMO COMOHAT E-FIELD FROBE CATIRRATION REPORT B ACRD HUHUAKTULA
TABLE OF CONTENTS
I - 0 L T S 4
2 Product Descripiior oot e 4
21  eperzl Infonoation 4
3 Beasuremient Methiod e 4
i1 Lineanrty 4
i2 Sensifiviry 4
i3  Isomopy 5
i4  Probe Modulzdon Fesponse 5
C N 1T -y == Tl 2 o S 5
5 Calibraten Measurement Fesnlts 5
51 Sensifivity in xir
52  Lineanfy
53  Isomopy )
LN -1 = = S g

Fage: &¥
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COMOHAT E-FIELD FROBE CATIRRATION REPORT Bl ACH 26 DL SATU A
SATIMO * S
1 DEVICE UNDEER TEST
Device Under Test
Device Type COMOHAC E FIELD FROEE
Miamafaciurer Satmig
hindel SCE
Zarial Mumbear SN 0614 ERHAT
Product Ceadition (pew | uzed) DEW
Frequency Fanee of Probe 0.7GHz-2.5GHz
Fesiztance of Three Dipoles ar Commactor Dipole 1- B1=0214 M
Diipole 2: B2=0213 KIC
Diipole 3: P3=0.204 LI

A vearly calibration interval 1s reconnmended.
2 FRODUCT DESCEIPTION

21 GENERAL INFORMATION

Sarmeo’s COMOHAC E field Probes are built in accordance o the AWSI C83.19 and [EEE 1300
standards.

Figure 1 — Sammo OCOMOHAD E feld Probe

Probe Lenzth 330 nmn
Leagth of Individual Dipolas 15 mm
Aamimwn exteral diarester 5
Probe Tip External Dizrostar g
Distance batween dipoles | probe exreminy | 3 num

3 MEASUREMENT METHOD
All mathods used to parform the measnmements and calibrations corply with the ANSI CA3.10 and
IEEE 1309 standards.

3.1 LINEARITY

The linsgriry was determined using 2 standard dipoele with the probe postioned 10 mom above the
dipole. The input power of the dipole was adjusted from -15 to 36 dBm nsinz 2 1dE step (to cover
the ramge 20 m s 10004 m),

32 SENSITIVITY

The sensttivity factors of the twes dipoles wera detenmnined nsing the wavesuide method outlined m
the fore menfioned standards.

Fape: 48

Thir decwan’ rial wod b rapraduced, aecapt i fall or e part, sebSour S Erit vl gl S TIRAT
Tha igformanioer sonined orei in i be arad sl for tha parpean for whizh 4 i iat awd ip et iz
B rudaaand in wials o pard wiitond st spproval of BATRAD
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COMOHAD E-FIELD FROBE CALIERATION REPOR] Boalt ACH 262 DAL BATLLA

SATIMO

33 [SOTROBY

The izl isomopy was evalustad by exposing the probe fo a reference wave fom a stapdard dipoele.
The probe was rodated alopg its main s foom 0 - 360 degrees in 15 degres steps.

34 PEOBE MODUTATION BESEONSE

The mednlation factor was detemmined by tlbuninsting the probe with a reference wave fom a
standard dipole 10 mm away, applving firsta OW siznal snd then 8 modalated sigwal (both st same
power level). The modulation factor is the rato, in linesr wnots, of the OW 0 mpdulated simmal
raading.

- MEASUREMENT UNCERTAINTY

The zuidelizes ouflined in dee IEEE 1528 and IEC/CET §2200 stapdards were followed to generate
the messursment uncermalnfy sssocisted with an E-field probe calibration using the wavegmide
techoicque. Al uncermmincss listed below represent an expanded mcertzinny expressed ar
approsimiately the 95% confidencs level using & coverage factor of k=2, maceable to the
Interuationally Accepred Guides to Messurernent Uncertainty.

Uncertainry analysis of the probe caibradon in wavepuids

Uncerrainty Probakility . - . Stamdard
ERROR SOURCES value (%) | Disiriburion Divazor “ Uncertainty (%)
Incidezt or forwend pomvar 3.00%: Eoctangalar -..I':: | 1 1.732%
Raflectad powar 3.00% Eoctangalar -,I':: I 1 L T3x%
Field honoganaicy 3.00%: Roctangalar -..I':: | 1 1.73x%
Field probe positoning 3.00%: Roctangalas -,E | 1 TEET
Ficld probe linea=ty 3.00%: Eoctangalar "'E | 1 1T3x%
Combined srandard nmcertainty 4. 509%
Erpanded nmeerrainty 300
95 % confidence laval k = 2 o

F

5 CALIBEATION MEASUEREMENT REESULTS

Calibration Parameters

Lakr Ternparatire 21°C
Lal Humidity 45 %
Fage: H

A ot moak! et b d e S, ascdpd |.l|__l':|l.' o i P, MTIONT T ETIL Sperad nf'.'.:i:l:l.'r:'l'.-'
dha |r_r,':n-r|:||.||nl| st Ao ip s S8 mnd J-I'L'-.'__I".r thar parpcas for slink O e o aT an e e 1s

Bl mavaad (o ot o pand st WeTiien opEroeal q_l':"l-l (LS
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COMOHAT E-FIELD FROBE CATIRRATION REPORT Boal ACH 262 B4.L4HATUL A

SATIMOD

51 SEMNSITIVITY I ATE

TMomme dipole 1 Nonuy dipole 2 Nonnz dipols 3
(V) WV/Vim)') AV
3.08 3.58 4.00
DCP dipole [ | DCP dipole 2 | DEP dipole 3
(O] (V) (V)
a4 o a4

Calibration curves
- __f;___,.-'
_‘_:r'.

\
R

ic o
L
- fﬁ#
) B
1'|. | | | | | | 1
oooD oos o0 o5 02 025 0E0 03 040 0450 0.8
Mioksas [V

Fage: vl
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COMOHAC E-FIELD FROBE CATIRRATION REPORT Baf ACHL DAL ELILBATLLA

SATIMDx

52 LINEARITY

Linearity

1.00-
n7s
0D
0z
(1 1171~ e ot oot
075
-0
075

1.00-4 I
0 B0 100 TE] 200 250 300 |0 400 450 BO7
E-Fieid [

Likusar ik Error [dE]

Linearity+~0 55% (+0 D3dE)

53 ISOTROEY

LETeL L i =T
I

[~ i P
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0oL “‘ \'

0a-
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4=

03-

LEE

ELL by “ r
g H" H

e

%,
"-.,_‘ .‘..l"

A= | |
10 48 46 44 02 00 02034050500 ELED
laedrogi 1. 525 [+ 0 0G0 E)

Fage: ¥
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Bal ACH D92 BLBABATLLA

COMOHAD E-FIELD FROBE CALIBRATION REFORT

SATIMOD

d LIST OF EQUIPMENT

Equipment Summary Sheet
eql'p-lﬂ' MManufactarer Identification %o EIIT!I:I‘I‘ MNext Calibration
Drezcription Alndel Calibration Dkate Thate
HAC positioning ruer satima TABH12 SN 4203 E‘:f:f‘;’_:" Hacal 'r';'?::ﬂ;_:g_i Mo el
COMOHAC TestBencn|  Version 2 MA éﬂﬂ;";’?' N cal 'r';‘?::ﬂ:g_i Mo el
Natwork Analyzer H"""Eg'.im‘"'“ SM100132 0272013 0272016
Reference Probe satima EFH2E M 08/11 1072013 1072014
Reference Probe satima HPH3 SN31/10 1072013 1072014
Musimeter Kehiey 2000 1188656 122013 1202016
Signal Generator | Agllient £4433C MY 43075 122013 1202016
Ampiner Aethercomm SNBSE | ool requred |les Mo cal required.
Sower Mater HF E441EA S 3E261438 122013 1202015
Fawer Sensar HF ECF-E26A US3T151480 122013 1202016
Directional Coupler | Marda 4215-20 11288 Eﬁ%ﬁéﬁﬁ fegﬁ_'ﬂﬁfﬂgﬂﬁﬁ'
Wavaguide Mega Inoustries | DSSYT-156-13-T12 ;E[':_'I::;"éf"_i Ho cal 'r';*?::ﬂ;'ﬁ'_i ha cal
Waveguide Transiion | Mega Inousties | DSSY7-158-13-701 ;E[':_'I::;";'_i N cal ';;i:ﬂ:g’_i ha cal
Waveguide Terminasion| Mega noustries | DS9Y7-158-13-701 ;E[':_'I::;";'_i N cal ';;i:ﬂ:g’_i ha cal
_E""F'E'Eg';ﬁ;'r"””"m Control Comgany 11-561-3 82012 B/2015
Pape: &8
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COMOHAC H-Field Probe Calibration

Fef: ACE. 262 15 14 5ATU A

SHENZHEN STS TEST SERVICES CO., LTD.
E, BUILDING I, ZHUORE SCIENCE PARK, CHONGOING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN,CHINA
SATIMO COMOHAC H-FIELD PROBE

SERIAL NO.: 5N 0a/14 HFHS1

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 20144

ACCREDITED

0901/2014

Summary

This decument prassnt: the methed e=d esults from ez accredited CORIOHAC H-Field Proha
calibration parformeed in SATIMO T34 weing the CATTRATR test banch, for nie with a 3ATIMD
COMOHAC sysem ooy, All calibration res:lts are tracezibls fo pationz] metrology mstitatiozs
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Bl AR D6 ITRABATLLE

HALC REFERENCE NPOLE CALTERATION KEPFORET

SATIMOD

1 INTRODUCTION

This doowpent contaims 3 swwmmary of the requirements sst forh by the ANST C63.19 standard for
reference dipoles nsed for HAC messursment svitem valldatons aed the measurements that wera
perforreed to verify that the product coroplies with the fore meptioned standards.

2 DEVICE UNDER TEST

Device Under Test

Devica Type COLIOHAC Bl0-250 MHz BEFERENCE DIPOLE
Mdamafacturar Satino

hpdsl SIDBR3S

Sarial Wamber S 1314 DEASS

Product Condition (rew [ used) ew

A vearly calibranon interval 1= recomumended

3 FRODUCT DESCEIPTION

3l GENERAL INFORMATION

atma’s COMOEAC Validaton Dipolss are budl in accordance to the ANSICE3.19 standard. The
praduct is desizned for nse with the OOROHAT systam only.

~ Figure 1 - Sanmo COMOHAC Falidation Dipale

4 MEASUREMENT METHOD

The AWSEI C83.19 standard outlines the requirements for reference dipoles to be wed for system
validation measuremients, The following measvrements were performed to verlfy that the product
complies with the fore mentioned stapdard.
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HALC REFERENCE IMPOLE CALTERATIONN KEPIET

SATIMOD

1 INTRODUCTION

This doomrosnt contams 3 surmmary of the requirements sat forch by the AWSI C63.19 standard for
raference dipoles nsed for HAC messursment svetem validations and the measurements thar wers
perforteed o verify thar the product commplies with the fore mentionsd standards.

i DEVICE UNDER TEST
Device Under Test
Devica Type COMOHAC B00-250 MHz REEFERENCE DIFOLE
Mamafaciurer Sarmo
Modsl SIDBE3S
Samal Mamber S 13714 DEASS
Product Condifion (pew / wsed) Mew

A wvearly calibration interval Is reconumended

3 FRODUCT DESCEIPTION

31 GENERAL INFORRATION

Sanmo’s COMOEAC Validaten Ddpoles sre budl in accordance o the AWSICE3.19 stapdard. The
product is desizned for nse with the OOMOHAC systaan only.

* Figure 1 - Satimo COMOHAC Falidation Dipole

4 MEASURERENT METHOD

The AWSI 08319 standard outlines the reguirements for reference dipoles o be wsed for system
validation measmements, The following measurements were performed to venfy that the product
complies with the fore mentioned stapdard.

Fage: do8
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4.1 RETUEBN LOSS REEQUIREMENTS

The dipole nsed for HAC system validaton measvrements sod checks must bave 2 return Doss of -10
dB or better. The renum loss measurament shall be perfomned in free space.

42 FPFEFERENCE DIPOLE CATTERATION

The [EEE AWSIC63-19 standard states that the dipole nsed for validaton measurements snd checks
minst be scanmad with the E and H field probe, with the dipola 10 nun below the probe. The E and H
field strength plots are conparad to the simnlation resulis obtamed by SATIMO,

= MEASUREMENT UNCERTAINTY

Al nncertainties listed below represenf sn expanded uncertzinty expressed at approsdimately the 835
confidence level using a coveraze factor of k=2, fraceable to the Interpatenslly Accepted Guides to
Aezsurement Uncertainty.

51 EREETURNLOSS
The following mncertainties apply to the retwm loss messuTermet;

Freguency band Expanded Uncertainty on Cain
400-§0000H= 0.1dEe
52 YALIDATION MEASUREMENT

The guideline outled in the IEEE ANGL {6319 standard was followed o geperste the
measrament voerminny for validation messursrnents

Uncertamey analysis of the probe caBbradon in wavegoide
IEER Uncertainty Frobabiliny . - Umcertammcy Simndard
OF. SOURCES value {T4) Diztribudion Divizor {dB) Uncertainey (%)

TF reflactions ol F. N3 | 0.06
Field probe coov. Factor o4 E. -.l':: | 0.23
Fisld probe amtzotropy 025 . b | 0.14
Fositinning accuracy el E. -,I':: I 13
Frobis cable placemes: ol E. "E | T
Syster repeatebiliy 02 . N0 | 0.12
EUT repaatzhilisy o4 i) 1 4i
Combined srandard nmcermaindy 0.3

Expanded nncertamiy " -

35 % confidancs laval k=2 Lot 1.0
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G CALIBEATION MEASUREENENT RESULTS
6.1 REIURNLOS
| p L P, LR

S B0 B2 B30 340 350 8ol &S0 580 OO OO B0 2D 930 S Bbi
o-

511, dB

Frequency (AHz) Worst Caze Beturn Los: (dB) Eequirement (dB)
B00-030 MHz -12.84 -10

62 VALIDATIONM MED

The IEEE AMSICE3.19 standard states that the sysfem validation measuremients st be perfonoed
nsizg & reference dipols meetinz the fore mentoned renom loss requirements.  The system
validations messurerent resnles ars then compared to SATIVC s simoulated results

Measurement Condition

Software Viersion

ClpentH AC W2

HAC posttioning rulsr

SN 42708 TABHI2

E-Fiald probe

SM 0811 EPHIE

H-Field probe

SN 31/10 HPH3S

Distance beoween dipole and sensor center 10

E-fisld scan sizs =150 Y =20numn
H-fisld scanm sizs =40pm Y =2{num
Scan resolution =5 'dv="51mm

Frequency

833 MH=

Tnpf poswer

20 d8m

Lab Temperamrs

21°C

Lab Hmnidioy

5%

Hape: ¥
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Measurement Besult

Mensured Internal Beguirament
E field (\/m} 217.08 2304
H field (A/m) 0.44 0.245

E-Field meazurement

H-Field measurement

o

L
i

.|";'I£I:".' e
AL SecEnoer Al ot B T o, l.n.-rpll.l__n':lll.:r.h P, WATIINT A L .:,:Frﬂlald;'.'ﬂll'lﬂ'.-'
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SATIMOD

T LIST OF EQUIFMENT

Equipment Summary Sheet
Equipment Manufacturer / Identification ¥o. Cuorrent Mext Calibration
Diescription Aledel Calibration Drate Drate
laldated. Mocal Falkdated. Mo cal
HAC positioning ruler Satimo TABH12 SN 4208 [ fequirea.
, lfaldated. Mocal Falkdated. Mo cal
COMOHAC TestBencn|  Version 2 BA euiran Fequired.
Network Analyzer | Too o SETWEE SH100132 D273 0216
Reference Probe Satimo EFH2E SN 0811 1072013 1072014
Reference Probe Satimo HPHZ3 SK31/10 1072013 102014
Mutimetar Keithiey 2000 1188656 1272013 1202016
Signal Generator | Agllent 44330 MY43070561 1272013 1202018
} Characterlzed priar to [Charactenzed prior 1o
W
Ampifier Agsharzamm Sh e test Mo cal required. [test. Wo cal required.
Power Mater HP E44184 US3E261498 1202013 1202016
Power Sensar HF ECF-E28A US3T1E1450 1272013 1202016
_ e Characterized prior to [Charactenzed prior 1o
Cireclional Coupler | Marda 4215-20 sk test Mo cal required. [test. Mo cal required.
T_‘?_Mg{;";’:ﬂi;‘j Control Comgany 11-561-3 B2012 BI2015
Hage: &8
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HAC Reference Dipole Calibration Report

Fef: ACE 262.18.14.5ATU.A

SHENZHEN STS TEST SERVICES CO., LTD.
LE, BUILDING 1, ZHUORE S5CIENCE PARK, CHONGOQING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN, CHINA
SATIMO COMOHAC REFERENCE DIPOLE
FREQUENCY: 1700-2000MHZ
SERIAL NO.: 5N 13/14 DHBS9

Calibrated at SATIMO TS
2105 Barrett Parl Dr. - Kennesaw, GA 30144

e |[ACCREDITED
g -

02012014

Summary:

This doce=nsot presents the method and resalts fom an sccredited FAL refursnce dipols calibration
parformed in SATIVD USA wang the COMIHAC st beoch. A6l calibration resalts ars macsahble
te zatiozal meclogy instinitons.
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SATIMO ' '
Neming Funciton Daig Signaiure
Prepared by Jérdma LUC Product Manager 9192014 i
Checked by : Tarome LUC Product Manager | ¥19/2014 7 B
Approved by - Kim RUTEOWSEI Quality Manager 91972014
Clzdomer Name
e Shenzhen 5T5 Test
Distribution Sarvices Co., Lol
Iirue Dase Modificarions
A Q1872014 Imitiz] relesss
Fage: 28
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SATIMD

1 INTRODUCTION

This doowpent contams 3 suwnmary of the requirements sst fordh by the AWST C63.19 standard for

raference dipoles used for HAC messursment svitem valldatons apd the msasurements tiar wera
perforrned to verify that the product cotplies with the fore mertionsd standards.

? DEVICE UNDEE TEST
Device Under Test
Devica Type CONOHAC 1700-2000 MHz FEFEF.ENCE DIPCLE
hiamafaciurar Satmo
Mpdal ZIMBE1900
Sarial Mamber SN 13/14 DHBS9
Product Condition (pew | wsed) blew

A vearly calibration interval s recommended

3 FRODUCT DESCEIPTION

3l CGENERAL INFORMATION

Zanma’s COMOEAC Validaton Ddpoles sre budlt in accordance o the AWSTCS3.19 standard. The
product is desizoed for nse with the COMOHAC system ouly.

~ Figure 1 - Sarmmo COMOHAC Falidation Divole

4 MEASUREMENT METHOD

The AWSEI CF3.19 standard outlines the reguirements for reference dipoles to be wsed for system
validation measrements, The following measuorements were performed o verify that the product
complias with the fore mentoned standard.
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SATIMOD o )

41 ERETURN LOSS REQUIREMENTS

The dipole nsed for HAC system validstion measvremenrs and checks must have a retuen Loss of -10
dB or bemer. The renum loss messurament shall be perfonuoed in fee space.

42 PBEFERENCE DIFOLE CATTREATION

The IEEE AWSICEH3-19 standard statas theat the dipols used for validaton measuremenis and checks
st be scapwed with the E and H feld probe, with the dipols 10 pun below the probe, The E and H
field strensth plots are comparad to the simnlafion results obtamed by SATINO.

R

AMEASUREMENT UNCERTAINTY

All umcertanvties listed below represeat ap expandad uncertzinty expressed af approcdmiately the 95%%
confidence Level using a covaraze factor of k=2, traceable to the Intermatonslly Accapted Guides to
Megsurarnent Tncertaingy,

51 BEIURNILOSS

The following uncertammties apply to the ratorn loss messurermant:

Frequency band Expanded Uncertainty on Gain
400-5000NHz 0.1dB
52 ¥ [ N ME

The guideline outlined in the [EEE ANSI C63.19 stanpdard was followad o geperste the
megsnrament vooertainmy for validaton messuremants

Uscertainry analysis of the probe calibradion in waveguide

Uncercainty FProbability . - Uncertainry Seandard
ERROR SOURCES value %) Diztriborion Divazar {dE) Uncertainey (%)

TF raflactions ol R N | 0.06
Field probe conw. Factor o4 s -.I':: | .23
Fisld probs anisotrapy 025 R b | 0.14
Posttoning accuracy 02 F. -,I':: | 0.12
Proba cable placemess el s "E | .06
System repantabiliy 0z if b | 0.12
EUT repaatabilizy 04 K 1 040
Combined srandard necertamiy .51

Expanded umcerrainiy " -

35 % cozfidence leval k = 2 L0t 1.0

Page: 348
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SATIMD

§ CALIBRATION MEASUREMENT EESULTS

&1 ETLTE T o

Frequency. MiHz
1700 175 1750 1775 18 1828 1850 1575 1900 1925 1950 1975 2000

Frequency (AMHz) Worst Caze FEeturn Los: (dE) Eequirement (dB)

1700-2000 MH= -15.74 -10

=

1 ¥ 3 I} MEN

The IEEE ANEIC83 19 standard states that the system valldstion measurements noast be perfonnad
nsiez & reference dipole meeting the fore mentonsd renum loss requirements.  The sysi=m
validations messurermsnt resulis are thea compared to SATIVO s sinodated results

XMeasurement Condition

Sofoware Version

OpenHAC V2

HAC posttoning rular

SN 4209 TABHI12

E-Frald probe

SK 0811 EPHZE

H-Field probe

SN 31/10 HPH3S

Dhiztance beowveen dipole and sensor center 10 man

E-fiald z=can zize =150 =1 0non
H-field zcan zize =40 Y =20num
Sran resolution de="nmndv="5mm
Frequency 1900 hH=

Togur powwer

20 d83m

Lab Temperamra

21°C

Lab Hamidroy

45%%

Pagpe: &8
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Aeasurement Fesult

Mleasured Interual Kequirement
E field (V/m) 155.66 153.
H field (A/m) .44 0245

E-Field meazurement

L
i

st L

H-Field measurement

- Lrns w ps vl ras

Page: 78
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SATIMD
T LIST OF EQUIFMENT
Equipment Summary Sheet
Equipment Mamufacturer Identification No. Current Next Calibration
aldaed. Mo cal aldaed. Mo cal
HALC positianing naler Salima TABH12 SN 42103 requirad. requirsd.
, aldated. Mo cal Waldaed. Mo cal
COMOHAC Test Bench Werslon 2 M& required. Fequired.
Network Analyzer | TooE 5 SOTWATE SM100132 D2r2013 0212015
Refarznce Probe Satimao EFH25 S 0811 1072313 102014
Reference Probe Satlma HPH33 SK31710 1073013 10201£
Muiimebar Kelthley 2000 1158656 1212013 1273016
slgnal Generator Aglient 242330 MY 4907 DSE 1272113 122016
i Characienzed prior to |Characierzed priar 1o
4
Ampifier Agthercomm SN =B test Mo cal required, |test. ho cal raquirsd.
Sower Kaber HP E44184 LIZ362E61449E 122013 122016
Paowear Sensor HF ECP-E2EA UE371514E0 1272013 122016
- - - Characterzed prior o |Characterzed prior io
Directional Coupler | Manda 4216-20 (1306 test. Mo cal required. |best. Mo cal required.
Temperaturs and — P—
Humidlty Sensoe Contral Company 11-661-3 arai2 2015
Page: &8
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COMOHAC TAMES Calibration Report

Fef: ACR 2621914 5ATUA

SHENZHEN STS TEST SERVICES CO.,LTD.
LE, BUILDING I, ZHUORE SCIENCE PARK, CHONGQING
ROAD
FUYONG, BAO® AN DISTRICT, SHENZHEN,CHINA
SATIMO COMOHAC MAGNETIC FIELD
SIMULATOR
SERIAL NO.: SN 07/14 TMFS24

Calibrated at SATIMO US
2105 Barrett Parl: Dr. - Kenuesaw, GA 30144

_________

i |ACCREDITED
'-lu T (L
Wiy ik i -

05/01/2014

Surmary:

This documsnt prassots the method and results fom wn accredited CORMOHAC TAMFE celibraton
parformed in SATIMOD USA oeing the COMOIHAC test banch, for wse with 2 SATIMD
COMOHAC systwm coly: All calibraSon reslts ars macezble 1o nxticeal mecelogy inschitions.
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1 DEVICE UNDER TEST
Device Under Test
Device Type COMOHAC Mametc Field Sinmlaror
AIamufaciursr Satimo
Apdel STMFS
Sanial Mumber ol 07/14 TMES24
Product Coadition (new | wsed) Tlew
Frequency Bange 200-5000 H=

A vearly calibration interval Is recomumended.

2 FRODUCT DESCRIPTION

21 GEMERAL INFORMATION
Sanmo’s COMOHAC T-cotl Probes are uilt in accordance fo the ANWNSI C83.19 and ANEL 53.22-

2003 standards.

Figure 1 — Sagme COMOHAC Magneiic Field Simulaior

3 MEASUREMENT METHOD

All methods wsed to parform the measursrpants and calibrations comply with the AWNSICE3.12. All

miessuraments were perfonned witk the TRES in the standard device fest confizuration, with the
TAIFS o free space, 10 noew below the coll center.

3.1 MAXIMUID AXIAL AND BADIAL MAGIHNETIC FIELD VALUES
An sudio simnal was fed mio the TMES apd the mamnetic field measurad and recordad over an area
scan with the T-coll probs o thres orentxtions; aial apd two radial. The mexinnan magnetc feld
iz recarded for sl three T-codl orientattons.

4 MEASUREMENT UNCERTAINTY

The guideling outled in the IEEE ANSI C63.19 standard was followad o geperate the
miezsnrament nocermanty for validation messurements. All uncertammties lsted below represent an
expandad mooertainry expressed 3t approximately the 25% confidsnce level wsing a coverage factor
of k=2, maceable to the Internationally Accepted Guides fo Measursmeant Uncertainny,
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Uncertamnry analysis of the probe calibradon in Helmboltz Ceal
Uncerminry Component _.::I__I_'_: Prob. Dist. L. -":D:I.Ea.li::'. Uncestaizsy &)
Raflections ol R b | oo
Apoustic notes ol F. -.ll:: | 008
Probs coil seosdtiviny 045 F. \l':: | 028
Fafsrencs sigoal leval 023 F. -.I':: | 014
Positioning accuracy o s ,‘E oz
Cakls lozs ] K 1 0105
Fraquemcy apalyras 013 F. ,15 005
Systum repeatzbiliy o i) 1 o.x
Rapautebdlity of the WD ] K 1 ol
Combined srandard nmcertaingy K 1 043
Exrpanded umcerrainty ¥ 3 0ES 1033
35 % cozfidencs lewl k=2 - o e
§ CALIBRATION MEASUREMENT RESULTS
Calibration Parameters
Software CpenHAC V2
HAC posifioning niler SH 4202 TABHIZ
T-Coil probs SH 4TI TCPIE
Distanee batween TRIFS and codl center 10 mum
Frequency 1025 He
SCan Size =T 00 Y =T0mm
Zcan Fesolution d="mun dy=5n0n
Craput Laval 0.5 VAC
Laly Tempsratire 2170
Lalz Humidity 45%
51
] .. Mleazured Magnetic Field
Test Descriptisn Location Intepsity (dB A
Axial M -12.06
. Right sade -19.27
Fadial H Left side _10.03
Page: 37

A SecumanT sl o S repre s, l.n.-rpll.l__l':ll.'.:r.h PR, SFATIONT T WL .:I:l:rﬂldlﬂ;'.'.:ﬂl'u'l'.-'
Jha |r5"nrn.||m atizimde dnorade Ip e S8 :-1.'-.-__-'-.- L parp e for sriicd O L redoninnag ans e s
B MITALANT (9 AL O pUn W TEROE! HTiLE .:I:Fl'.'-ulﬂf.'ill'l.'l-c'-'.-'

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China

Shenzhen STS Test Serv'ces CO Ltd 4Tel:0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com




)

Page 54 of 54 Report No.: STS1506003H01

(

COMOHAT TMFS PROBE CALTERATION REMIRT Baft ACH 262 FRELBATUL A

SATIMD

§ LIST OF EQUIPMENT

Equipment Summary Sheet
Equipment Manufacturer / Tdentification No. Cuorrent Next Calibration
Drescription Alodel Calibramon Diate Diate
lfaldated. Mo cal [alidated. Mo cal
COMOHAC Test Bench ‘Werslon 2 o 1] raquired. r=quirzd.
; haldated. Mo cal falidatad. Mo cal
HAZ positianing naker Satima TABH12 SH 4203 Faguired. pequired,
Audlo Generalor [Matlonal Insbrumanis 15222AE 0172314 2017
Refarence Probe Satima TCF 1B SM 4710 1072313 10114
MuRknater Kelthley 3000 1158636 1272013 122016
Temperature f Humidty | e pqiey company 11-561-3 82012 B/2015
Sensor
Pape: 27
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