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TEST REPORT

Test Report No. : CTL120315192-WF g‘;ﬂli:::e
Equipment under Test : Bluetooth Module
Model /Type : BC5MMRPA
Listed Models : /
Applicant : GT-tronics HK Ltd
Address 3 B202, Tonic Industrial Center, 19 Lam Hing Street,

Kowloon Bay, Hong Kong

Manufacturer GT-tronics HK Ltd

Address B202, Tonic Industrial Center, 19 Lam Hing Street,
Kowloon Bay, Hong Kong

Test Result according to the

standards on page 4: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Part 15.247: Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.4-2003

FCC Public Notice DA 00-705: Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample . March 14, 2012
Testing commenced on : March 14, 2012
Testing concluded on : March 31, 2012

2.2. Equipment Under Test

Power supply system utilised

Power supply voltage : o0 120V /60 Hz o 115V /60Hz
o 12V DC o 24V DC
@ Other (specified in blank below)

DC 5V from USB Port

2.3. Short description of the Equipment under Test (EUT)

The device is a Bluetooth Module, work frequency at 2.4~2.4835GHz ISM Band.

For more details, refer to the user’s manual of the EUT.

Serial number: Prototype

2.4. EUT operation mode

Test Mode:

1. The EUT has been tested under normal operating condition.

2. Test program used to control the EUT for staying in continuous transmitting and receiving mode is
programmed.

Channel low (2402MHz), mid (2442MHz) and high (2480MHz) with highest data rate are chosen for full testing.

2.5. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
0 - supplied by the manufacturer

@ - supplied by the lab
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@® USB Mouse

@ LCD Display

® Computer

@® USB Keyboard

@® Notebook PC

® USB Mouse

® USB Keyboard
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Manufacturer :
Model No. :

Manufacturer :
Model No. :

Manufacturer :
Model No. :

Manufacturer :
Model No. :

Manufacturer :
Model No. :
Manufacturer :
Model No. :
Manufacturer :
Model No. :

2.6. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: BAOBC5MMRPA filing to comply with of the FCC Part

15.247 Rules.

2.7. Modifications

No modifications were implemented to meet testing criteria.

Report No.: CTL120315192-WF

DELL
M-UAE119
DELL
E178FPc
DELL
OPTIPLEX 330
DELL
L100
DELL
PP26L
DELL
MOC5UO
DELL
SK8185
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Bontek Compliance Testing Laboratory Ltd
1/F, Block East H-3, OCT Eastern Ind. Zone, Qiaocheng East Road, Nanshan, Shenzhen, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003) and
CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

IC Registration No.: 7631A

The 3m alternate test site of Bontek Compliance Testing Laboratory Ltd EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
NO.: 7631A on March, 2011.

FCC-Registration No.: 338263

Bontek Compliance Testing Laboratory Ltd EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 338263, March 24, 2008.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Configuration of Tested System

Fig. 2-1 Configuration of Tested System

'Connection Diagram
EUT
| E—
A
)
Signal Cable Type Signal cable Description
A Coaxial Cable Shielded, >5m
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3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC

Measurements® and is documented in the Bontek Compliance Testing Laboratory Ltd quality system acc. to
DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Bontek laboratory is reported:

Test Range Measurement Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission 1~12.75GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
( y rep p y exp PP y

confidence level using a coverage factor of k=2.

3.6. Equipments Used during the Test

ltem Test Equipment Manufacturer Model No. Last Cal. Due. Date
1 EMI Test Receiver ROHDE & SCHWARZ ESCI 2011/04/14 | 2012/04/13
Radio 2011/04/14 | 2012/04/13
2 Communication ROHDE & SCHWARZ CMU200
Tester
3 Dual ailant / A 2011/04/14 | 2012/04/13
Directional Coupler it
4 10dB attenuator SCHWARZBECK MTAIMP-136 2011/04/14 | 2012/04/13
5 ]'cli'lltjgfble Bandreject K& 3TNE-800 2011/04/14 2012/04/13
i 2011/04/14 | 2012/04/13
6 ]'cli'lltjgrable Bandreject K&L 5TNF-1700
9SH10- 2011/04/14 | 2012/04/13
7 High-Pass Filter K&L 2700/X12750-
0/0
41H10- 2011/04/14 | 2012/04/13
8 High-Pass Filter K&L 1375/U12750-
0/0
9 Coaxial Cable Huber+Suhner AC4-RF-H 2011/04/14 | 2012/04/13
10 AC Power Supply IDRC CF-500TP 2011/04/14 | 2012/04/13
11 DC Power Supply IDRC CD-035-020PR | 2011/04/14 | 2012/04/13
12 RF Current Probe FCC F-33-4 2011/04/14 | 2012/04/13
Temperature . 2011/04/14 2012/04/13
13 /Humidity Meter zhicheng ZC1-2
MICROWAVE 2011/04/14 | 2012/04/13
14 AMPLIFIER HP 83498
15 Amplifier HP 8447D 2011/04/14 | 2012/04/13
SIGNAL 2011/04/14 | 2012/04/13
16 GENERATOR HP 8647A
iodi 2011/04/14 | 2012/04/1
17 Log Periodic ELECTRO-METRICS EM-6950 011/04/ 012/04/13
Antenna
18 Horn Antenna Schwarzbeck BBHA9120A 2011/04/14 | 2012/04/13
19 EMI Test Receiver R&S ESPI 2011/04/14 | 2012/04/13
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3.7. Summary of Test Result

No deviations from the test standards

FCC Rules Description of Test Result
FCC Part 15.207(a) Conducted Emission Compliant
FCC Part 15.247(b)(1) Peak Output Power Compliant
FCC Part 15.247(a) 20dB Bandwidth Compliant

100 KHz Bandwidth of Frequency .

FCC Part 15.247(c) Band Edges Compliant
FCC Part 15.209(a)(f) Spurious Emission Compliant
FCC Part 15.247(a)(1) Frequency Separation Compliant
FCC Part 15.247(a)(1)(iii) Number of Hopping Frequency Compliant
FCC Part 15.247(a)(1)(iii) Time of Occupancy Compliant
FCC Part 15.203, Antenna Requirement Compliant

FCC Part 15.247(b)(4)(i)
FCC Part 1.1310 RF Exposure Compliant
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4. TEST CONDITIONS AND RESULTS

4.1. Conducted Emissions Test

TEST CONFIGURATION

Report No.: CTL120315192-WF

EUT

shielded oot

Test

Fecerver

Adapter [

LIZH

TEST PROCEDURE

For unintentional device, according to § 15.107(a) Line Conducted Emission Limits is as following:

Frequency Maximum RF Line Voltage (dBpv)
(MHz) CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

For intentional device, according to §15.207(a) Line Conducted Emission Limit is same as above table.

1. Please follow the guidelines in ANSI C63.4-2003.
2. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least 80
centimeters from any other grounded conducting surface.

(020N é) B NN OV]

7. Both sides of AC line were checked for maximum conducted interference.
8. The frequency range from 150 kHz to 30 MHz was searched.
9. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold Mode.

The RBW/VBW for 150KHz to 30MHz: 9KHz

. Connect EUT to the power mains through a line impedance stabilization network (LISN).
. All the support units are connecting to the other LISN.
. The LISN provides 50 ohm coupling impedance for the measuring instrument.
. The FCC states that a 50 ohm, 50 microhenry LISN should be used.
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TEST RESULTS

SCAN TABLE:
Short Description:

"Voltacge (9K-30M)FIN"
i 150K-30M Voltag

i

Report No.: CTL120315192-WF

Level [dBuV]
80
70
60

50

40} -/
a0l

20
I
10 1 1 1 1 : 1 1 1 1 1 1 1 : 1
| | | | | | | | | | | [ |
D L L L L L L L L L L L L L L L L L L L ]
150k 300k 400k 600k 800k 1M M 3M  4M 5M 6M  8M 10M 20M  30M
Frequency [Hz]
X X XxMES fin
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line EE
MHZ dBuv dB dBuv dB
0.150000 52.90 10.2 64 11.1 P Ll GND
0.250000 48.10 10.2 62 13.7 QP L1 GND
0.262000 4g.10 10.2 61 15.3 gP Ll GND
0.330000 40.20 10.2 60 1.3 QP Ll GND
0.378000 39.10 10.2 58 1.2 QP Ll GND
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.150000 36.70 182 54 17.3 AV L1 GND
0.250000 33.60 10.2 52 18.2 RV Ll GND
0.310000 28.20 10.2 50 20.8 AV L1 GND
0.454000 15.40 10.2 47 27.4 RV L1 GND
0.620000 19.10 10.2 46 26.9 AV L1 GND
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SCAN TABLE: "Voltaage (9K-30M)FIN"
Short Description: 150K-30M Voltage

u

Level [dBuV]
80
70
60

50 e
r { v"". - | T T T
Al gt ‘ § 1 ﬁ);ﬁr;‘v."rlfl.lmf g e
W, By S _‘,_,"_I Al _'*‘ \ il §
0= frii r.;Fq*Jﬁ Mu ey
| & L . i3 _-I I_ _I __I_‘_I b
20| e A PR,
] B R B i et A S R et . .
| | | | | | | | | | |
D L L L L L L L L L L L L L L L L L L L l
150k 300k 400k 600k 800k 1M M 3M 4M 5M 6M 8M 10M 20M  30M
Frequency [Hz]
x x xMES fin
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.150000 50.80 10.2 64 13.2 @P N GND
0.206000 45.20 10.2 63 18.2 QP N GND
0.258000 45.40 10.2 62 le.1 QP | GND
0.338000 36.80 10.2 59 22.5 QP N GND
0.346000 35.90 10.2 59 23.2 QP N GND
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Detector Line PE
MHzZ dBuv dB dBuv dB
0.194000 31.30 10.2 54 22.6 BV N GND
0.258000 28.40 1.0 2 52 23.1 AV N GND
0.294000 1730 1 2 50 33.1 AV N GND
0.314000 26.40 10.2 50 23.5 AV N GND
0.330000 21.30 10.2 50 28.2 AV N GND



V1.0

Page 13 of 46

4.2. Spurious Radiated Emissions Test

TEST CONFIGURATION

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Report No

.- CTL120315192-WF

Turntable

\ EUT

Ground Plane

0.8 m

Test
Receiver

| |
Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Turntable

\

3m

EUT

Test
Receiver

0.8m

T

1m to 4m

|

Ground Plane E

Coaxial Cable :

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Turntables

\ EUT.

3me

Tests
Recemvers

L

Il].ﬂm

-

lm to 4ms-

Ground Planes E

Coaxial Cahle ;
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FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

TEST PROCEDURE

1. The testing follows the guidelines in FCC Public Notice DA 00-705 Measurement Guidelines.

2. The EUT was placed on a turn table which is 0.8m above ground plane.

3. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT

4. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

5. Repeat above procedures until all frequency measurements have been completed.

Note:

Three axes are chosen for pretest, the Z axis is the worst mode for final test.
For battery operated equipment, the equipment tests shall be performed using a new battery.

TEST RESULTS

Refer to attach tabular data sheets.

Conducted Spurious Emission Measurement Results
CH Low

@ *BRBW 100 kHz Delta 3 [T1 ]
*VEW 200 kHz —43.62 4B

Ref 10 dEm *Att Z0 dB SWT 2.5 s -2.147420000 GH=z

[

I
L
i m

Wn1 —-2.&[7 dEm —

|
I
0
O I

“JWiWN b it [ LA Jrman P

Start 30 MH=z 2.497 GHz/ Stop 2% GHz
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CH Mid
@ *REW 100 kHz Delta 2 [T1
*VEW 300 kHz
Bef 10 dBm *Att 20 4B SWT 2.5 s -
10 arker| 1 Tl
o - SER A2 22120
1w Uelta [£ __. ) )
TEW —445L 23 dB
r—-1a Z - ZF 0 g[Jon
TOF
S Tul W o ¥ e T
)
|40
pr. DB
| co .
; “wﬂrhﬁ;Mﬂ&“”&w\jﬂwil)&NijIr“*“hJ”*ﬂhu
NN PV, P L Ry e
--70
)
-aa
Start 20 MH= Z2.497 GHz/ Stop 25 GH=z
CH High
@ *GEW 100 kHz Delta 3 [Tl
“VEW 200 kHz 4B
Ref 10 4Bm “Att 20 dB SHT 2.5 = 1.7%784 GHz
10 Marker| 1 [Tl
-7(21 dBEm
o cie | EX
1 x| ¥y 7> R -
11 —-7.31 4dBm —
=l |, .
TCF
-2
02 27.21 dfm
|10

—&0n

Center 12.515

2.4%7 GHz/

Radiated Spurious Emission Measurement Result (below 1GHz)

See the following plots:

Span 24.%8%7 GHz
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SCAN TABLE: '"test Field(30M-1G)QP"

Short Description: Field strength(30M-1G)

Start Stop Step Detector Meas. IF Transducer
Frequency Freguency Width Time Bandw.

30.0 MHz 1.0 GHz 60.0 kHz QuasiPeak 1.0 s 120 kEHz HL56Z 10

Level [dBpV/m]
L e i e e R Hi it T T [ R T R
| | | | | | | | | | | | | | | 1
T0f----- e e it mmmmme -----
| | | | | | | | | | | | | | | |
] R e S =
I I I I I I I I I I I I I I I
] s S L S o mome- A
| | | | | | | [ | T T T T T T T |
40 I I I I I |I _I _______________ o o I____I___ I_X_I _I __I__I
| | oo | | i BRI T
30bomene SN RV S S 3 N HO S S SNSRI} | N Y 1 N TP W
| | | | | | | | i { \ I | | | |
I I I 1 1 i I i I I I I I I I |
20Fp----- B e e e e e S T el 1= e A H = = - — 4 ———d4———d-———F—-F-—-—1
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
1M0F----- 5 |y l—— — - — - — —— - ————— A | ) iy pumpy
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
0 L L L L L L L L L L L L L L L 1
oM 40M  50M 6OM 7OM 100M 200M 300M 400M  500M 700M 1G
Frequency [HzZ]
= _fin
_bre
LIM FCC ClassB F QF/AV FoC ClassB, fisld strength 3m
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHZ dBuv,/m dB dBpvV/m dB cm deg
76.650000 32.20 11.2 40.0 7.8 QP 300.0 189.00 HORIZONTAL
30.540000 32.70 11.4 40.0 7.3 QP 300.0 189.00 HORIZONTAL
517.910000 37.90 20.6 4e.0 g.1 QP 100.0 143.00 HORIZONTAL
648.150000 41.50 23.4 4g.0 4.5 QP 100.0 143.00 HORIZONTAL
6%6.750000 37.90 24.0 4.0 g.1 oP 100.0 211.00 HORIZONTAL
729.7%0000 39.30 23.9 4e.0 6. QP 100.0 177.00 HORIZONTAL
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SCAN TABLE: "test Field(30M-1G)QP"

Short Description: Field sStrength (30M-1G)

Start Stop Step Detector Meas. IF Transducer
Frequency Freguency Width Time Bandw.

30.0 MHz 1.0 GHz 60.0 kHz QuasiPeak 1.0 s 120 kHz HL36Z 10

Level [dBpV/m]
L T T T [
| | | | | | | | | | | | | | | 1
T0f--- e e e -omnm e e
| | | | | | | | | | | | | | | |
] R RS o
I I I I I I I I I I I I I I I
50 = === d ==L S e A
| | | | | | | [N | t t t t t t t |
40 o m—— S L SRRV VN OV S N
I I I I I I I I I I I I I I |
| | | | | | | | ! | | | | | |
N 78 S Wl AR i vy i G =5 WAA Tl )20 T s i
20f----- e e S EER R AR S S S
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
Mmp----- e - A - -l - —— e — == - = | g Sy iy |
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
0 L L L L L L L L L L L L L L L ]
30M  40M  50M 60M 70M 100M 200M 300M  400M  500M 700M 1G
Frequency [Hz]
x x »MES _fin
MES _pre
LIM FCC ClassB F QP/AV FCoC ClassB, field strength 3m
MEASUREMENT RESULT:
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MHz dBuv,/m dB dBuv/m dB cm deg
45.550000 28.00 12.6 40.0 2.0 QP 325.0 209.00 VERTICAL
68.870000 30.30 10.2 40.0 5.7 QP 278.0  209.00 VERTICAL
274.920000 40.70 13.0 46.0 5.3 QP 100.0  217.00 VERTICAL
300.200000 37.70 13.8 46.0 8.3 qp 100.0  190.00 VERTICAL
405.170000 41.70 20.2 46.0 4.3 Qp 100.0  343.00 VERTICAL
459.590000 38.50 20.1 46.0 7.5 QP 100.0  190.00 VERTICAL
Remark:
(1) Measuring frequencies from 9 KHz to the 1GHz.
(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.
4) Datas of measurement within this frequency range shown “ - ” in the table above means the reading of

emissions are attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured.

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 100KHz. Below 30MHz
was 10KHz.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Report No.: CTL120315192-WF

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
Emssion - . Raw Antenna | Cable | Pre-amplifier | Correction
Limit Margin
No. | Frequency Level (dBuV/m) (dB) Value Factor | Factor Factor
(MHz) (dBuV/m) (dBuv) | (dB/m) | (dB) (dB) (dB/m)
1 2390.00 49.81 | PK 74.00 2419 53.21 28.3 4.90 -36.6 -3.40
1 2390.00 40.81 | AV 54.00 13.19 44.21 28.3 4.90 -36.6 -3.40
2 *2402.00 | 92.93 | PK 96.33 28.3 4.90 -36.5 -3.40
2 *2402.00 81.83 | AV 85.23 283 4.90 -36.5 -3.40
3 4804.00 54.62 | PK 74.00 19.38 51.42 327 7.00 -35.3 3.20
3 4804.00 49.50 | AV 54.00 4.50 46.30 32.7 7.00 -35.3 3.20
4 7206.00 62.80 | PK 74.00 11.20 53.40 35.8 8.90 -34.8 9.40
4 7206.00 49.75 | AV 54.00 4.25 40.35 35.8 8.90 -34.8 9.40
5 9608.00 56.90 | PK 74.00 17.10 44.30 37.2 10.20 -36.6 12.60
5 9608.00 50.91 | AV 54.00 3.09 38.31 37.2 10.20 -36.6 12.60
ANTENNA POLARITY & TEST DISTANCE:VERTICAL AT3 M
Emssion Limit Margin Raw Antenna | Cable Pre- amplifier | Correction
No. | Frequency Level (dBUV/m) (dB) Value Factor | Factor Factor
(MHz) (dBuV/m) (dBuv) | (dB/m) | (dB) (dB) (dB/m)
1 2390.00 46.91 PK 74.00 27.09 50.31 28.3 4.90 -36.6 -3.40
1 2390.00 38.79 | AV 54.00 15.21 4219 28.3 4.90 -36.6 -3.40
2 *2402.00 | 90.63 | PK 94.03 28.3 4.90 -36.5 -3.40
2 *2402.00 77.90 | AV 81.30 28.3 4.90 -36.5 -3.40
3 4804.00 56.40 | PK 74.00 17.60 53.20 32.7 7.00 -35.3 3.20
3 4804.00 48.30 | AV 54.00 5.70 45.10 32.7 7.00 -35.3 3.20
4 7206.00 60.79 | PK 74.00 13.21 51.39 35.8 8.90 -34.8 9.40
4 7206.00 49.63 | AV 54.00 4.37 40.23 35.8 8.90 -34.8 9.40
5 9608.00 64.90 | PK 74.00 9.10 52.30 37.2 10.20 -36.6 12.60
5 9608.00 47.70 | AV 54.00 6.30 35.10 37.2 10.20 -36.6 12.60
REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)

ONO O WN

. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) -Pre-amplifier Factor
. The other emission levels were very low against the limit.
. Margin value = Limit value- Emission level.
. The limit value is defined as per 15.247

. “* “. Fundamental frequency
. Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency.
. Spectrum Peak Setting: 1GHz- 25GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

Spectrum AV Setting: 1GHz- 256GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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Radiated Spurious Emission Measurement Result (above 1GHz)

Report No.: CTL120315192-WF

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
Emssion . . Raw Antenna | Cable Pre- amplifier | Correction
Limit Margin

No. | Frequency Level (dBuV/m) (dB) Value Factor | Factor Factor
(MHz) (dBuV/m) (dBuv) | (dB/m) | (dB) (dB) (dB/m)

1 *2442.00 [108.19] PK 92.15 28.3 5.10 -36.6 -3.20
1 *2442.00 89.11 | AV 83.23 28.3 5.10 -36.6 -3.20
2 4884.00 51.72 | PK 74.00 19.24 51.36 32.3 7.60 -36.5 3.40
2 4884.00 40.53 | AV 54.00 10.03 40.57 323 7.60 -36.5 3.40
3 7326.00 51.79 | PK 74.00 12.50 52.10 36.1 8.60 -35.3 9.40
3 7326.00 49.29 | AV 54.00 9.08 35.52 36.1 8.60 -35.3 9.40
4 9768.00 57.80 | PK 74.00 12.17 49.23 37.2 10.20 -34.8 12.60
4 9768.00 48.89 | AV 54.00 6.07 35.33 37.2 10.20 -34.8 12.60

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Emssion Limit Margin Raw Antenna | Cable | Pre- amplifier | Correction
No. | Frequency Level Value Factor | Factor Factor
(MHz) (dBuv/m) | (4BUVIM) | (dB) (@Buv) | (@Bm) | (4B) (dB) (dB/m)
1 *2442.00 86.12 | PK 89.32 28.3 5.10 -36.6 -3.20
1 *2442.00 76.93 | AV 80.13 28.3 5.10 -36.6 -3.20
2 4884.00 56.63 | PK 74.00 17.37 53.23 323 7.60 -36.5 3.40
2 4884.00 42.57 | AV 54.00 11.43 39.17 32.3 7.60 -36.5 3.40
3 7326.00 5942 | PK 74.00 14.58 50.02 36.1 8.60 -35.3 9.40
3 7326.00 43.79 | AV 54.00 10.21 34.39 36.1 8.60 -35.3 9.40
4 9768.00 60.90 | PK 74.00 13.10 48.30 37.2 10.20 34.8 12.60
4 9768.00 46.71 | AV 54.00 7.29 34.11 37.2 10.20 -34.8 12.60
REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)

. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) -Pre-amplifier Factor

. The other emission levels were very low against the limit.

. Margin value = Limit value- Emission level.

. The limit value is defined as per 15.247

. “* “: Fundamental frequency

. Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency.

. Spectrum Peak Setting: 1GHz- 25GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.
Spectrum AV Setting: 1GHz- 25GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.

ONO A WN
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Radiated Spurious Emission Measurement Result (above 1GHz)

Report No.: CTL120315192-WF

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Emssion . . Raw Antenna | Cable Pre- amplifier | Correction
Limit Margin

No. | Frequency Level (dBuV/m) (dB) Value Factor | Factor Factor

(MHz) (dBuV/m) (dBuv) | (dB/m) | (dB) (dB) (dB/m)

1 *2480.00 | 90.05 | PK 93.15 28.8 4.70 -36.6 -3.10
1 *2480.00 | 81.03 | AV 84.13 28.8 4.70 -36.6 -3.10
2 2483.50 4715 | PK 74.00 26.85 50.25 28.8 4.70 -36.6 -3.10
2 2483.50 38.29 | AV 54.00 15.71 41.39 28.8 4.70 -36.6 -3.10
3 4025.02 53.89 | PK 74.00 20.11 51.99 32.2 6.20 -36.5 1.90
3 4025.02 41.03 | AV 54.00 12.97 39.13 32.2 6.20 -36.5 1.90
4 4960.00 5213 | PK 74.00 21.87 48.33 33.0 7.00 -36.2 3.80
4 4960.00 4172 | AV 54.00 12.28 37.92 33.0 7.00 -36.2 3.80
5 7440.00 5712 | PK 74.00 16.88 47.52 36.4 8.50 -35.3 9.60
5 7440.00 47.70 | AV 54.00 6.30 38.10 36.4 8.50 -35.3 9.60
6 9920.00 59.01 | PK 74.00 14.99 46.21 37.4 10.20 -34.8 12.80
6 9920.00 49.35 | AV 54.00 4.65 36.55 37.4 10.20 -34.8 12.80

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
Emssion Limit Margin Raw Antenna | Cable | Pre- amplifier | Correction

No. | Frequency Level Value Factor | Factor Factor

(MHz) (dBuv/m) | (9BUVIM) | (dB) (@Buv) | (@Bm) | (4B) (dB) (dB/m)

1 *2480.00 | 87.15 | PK 90.25 28.8 4.70 -36.6 -3.10
1 *2480.00 | 78.35 | AV 81.45 28.8 4.70 -36.6 -3.10
2 2483.50 46.24 | PK 74.00 27.76 49.34 28.8 4.70 -36.6 -3.10
2 2483.50 37.78 | AV 54.00 16.22 40.88 28.8 4.70 -36.6 -3.10
3 4025.02 5219 | PK 74.00 21.81 50.29 32.2 6.20 -36.5 1.90
3 4025.02 40.03 | AV 54.00 13.97 38.13 322 6.20 -36.5 1.90
4 4960.00 51.30 | PK 74.00 22.70 47.50 33.0 7.00 -36.2 3.80
4 4960.00 39.00 | AV 54.00 15.00 35.20 33.0 7.00 -36.2 3.80
5 7440.00 56.82 | PK 74.00 17.18 47.22 36.4 8.50 -35.3 9.60
5 7440.00 47.09 | AV 54.00 6.91 37.49 36.4 8.50 -35.3 9.60
6 9920.00 58.10 | PK 74.00 15.90 45.30 37.4 10.20 -34.8 12.80
6 9920.00 48.11 | AV 54.00 5.89 35.31 37.4 10.20 -34.8 12.80

REMARKS:

1. Emission level (dBuV/m) =Raw Value (dBuV) + Correction Factor (dB/m)

ONO O WN

. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB) -Pre-amplifier Factor
. The other emission levels were very low against the limit.
. Margin value = Limit value- Emission level.
. The limit value is defined as per 15.247

. “* “: Fundamental frequency
. Measuring frequencies from 1GHz to the 10th harmonic of highest fundamental frequency.
. Spectrum Peak Setting: 1GHz- 25GHz, RBW= 1MHz, VBW= 3MHz, Sweep time= 200 ms.

Spectrum AV Setting: 1GHz- 256GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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4.3. 20dB Bandwidth Measurement
TEST CONFIGURATION

SPECTRUM
EUT ANALYZER

TEST PROCEDURE

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. Place the EUT on the table and set it in transmitting mode.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

4., Set the spectrum analyzer as RBW=10 KHz VBW=30 KHz. Span=4MHz.

5. Mark the peak frequency and -20dB (upper and lower) frequency.

6. Repeat above procedures until all frequency measured were complete.

Note: For frequency hopping systems operating in the 2400MHZz-2483.5MHz no limit for 20dB bandwidth.

TEST RESULTS

20 dB Bandwidth

Channel Pass / Fail
(MHz)
Lower 0.708 PASS
Mid 0.704 PASS

Higher 0.692 PASS
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20dB Bandwidth Test Plots:

Channel Low

“RBW 30 kHz Marker 1 [T1 ]

VBW 100 kHz -3.21 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.401860000 GHz

10 Betta F+3
-20l09 dB

-188[.000000p00 kHz
I B

P 0 Delta B [T1 ]
T -20|83 dB
| 0 520|. 000000000 _KkHz

N AN

[ o P ™~

--60:

--70.

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 31.MAR.2012 19:43:16

Channel Mid
“RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -3.11 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.441856000 GHz
10 Betta 3
-20|88 dB
o -188[.000000p00 kHz
I B
Delta B [T1
tre
-20|58 dB
| 0 516|. 000000000 KkHz
A

. Al "\

--60:

--80:

Center 2.442 GHz 200 kHz/ Span 2 MHz

Date: 31.MAR.2012 19:44:36

.- CTL120315192-WF
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Channel High
“RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -3.21 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.479860000 GHz
10 Peita | L |
-20L00 dB
o -184[.000000000 kHz
- 4
= Delta B [T1
ettap Ll
-20152 dB
| _10 A, 508[. 000000000 kHz
,/ ~ N/

N N

|--30

3DB
)zgﬂm/ VV/\V/

|--60:

|--70

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 31.MAR.2012 19:46:28
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4.4. Peak Output Power Measurement

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. Place the EUT on the table and set it in transmitting mode.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

4. Set the spectrum analyzer as RBW=1 MHz, VBW = 3 MHz

5. Repeat above procedures until all frequency measured were complete

LIMIT

The Peak Output Power Measurement limits are 30dBm.

TEST RESULTS

Channel Peak Power | Peak Power
Channel Frequency Output Limit Pass / Fail
(MHz) (dBm) (dBm)
LOW 2402.00 -2.49 30 PASS
MID 2442.00 -2.60 30 PASS
HIGH 2480.00 -2.40 30 PASS
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Photo of Peak Output Power Measurement:

Channel Low

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.49 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.402016000 GHz
10
[ A
0. 1
1 Pl | —— B
-'_’_'_'_,_,—o- H
IMAXH| o 1 |
|--20.
|--30.
|40
3DB
|--50
|--60
|--70
|--80
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 31.MAR.2012 20:11:09
Channel Mid
“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.60 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.442048000 GHz
|10
Lo 1
1 P * ——
IMAXH| | ]
L -10 L] D
--20
|--30
|--40
3DB
|--50
|--60
|--70
|--80
Center 2.442 GHz 200 kHz/ Span 2 MHz

Date: 31.MAR.2012 20:10:31

.- CTL120315192-WF
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Channel High
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.40 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.480012000 GHz
10
© N
1 Pl |t ——
MAXH | " ™
10 /_,_;—f—"' _\R‘H
|--20
|--30
|40
3DB
|--50:
|60
|--70
|-80
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 31.MAR.2012 20:09:17

.- CTL120315192-WF



V1.0 Page 27 of 46 Report No.: CTL120315192-WF

4.5. 100 KHz Bandwidth of Band Edges Measurement

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE

The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

Place the EUT on the table and set it in transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set the spectrum analyzer as RBW, VBW=100 KHz. Span=25MHz, Sweep=auto

Set center frequency of spectrum analyzer = operating frequency.

Repeat above procedures until all frequency measured was complete.

W=

o oA

LIMIT

The power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10log(P) dB.

TEST RESULTS

Low edge with hopping

“RBW 100 kHz Marker 1 [T1 7]
VBW 300 kHz -3.88 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.402000000 GHz

R ——-
-50141 dBm
2|. 400000000 GHz
Marker[ 3 [T1

/\)V\ -52[49 dBm

2|. 397000000 GHz
| 20 / \

D1 -23.88 dBm / \
| 30

Y

Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 31.MAR.2012 20:17:10
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Low edge without hopping

*RBW 100 kHz Marker 1 [T1 1]
VBW 300 kHz -2.67 dBm
Ref 12 dBm *Att 40 dB SWT 2.5 ms 2.402020000 GHz

Marker] 2 [T1 ]
-52(24 dBm
2|.400000p00 GHz
XMarker 3 [T1

-0

-53118 dBm
2[.397000000 GHz

D1 -22./67 dBm

|
AN

|
|

|
|
|

AR A A AAAT AR g ART g A g ™ wilan A
|-60.
L-70.
|-s0.
Center 2.4 GHz 1 MHz/ Span 10 MHz

Date: 31.MAR.2012 20:14:19

High edge without hopping

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -3.12 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.480000000 GHz
10 Marker FF+
-52|64 dBm
2[. 483500000 GHz
I 4
- o 3 Varker| 3 [T
A -52(18 dBm
| 10 2|. 485380000 GHz
| 20 I \
D1 -Ts.lz dB
L-30
| 40 I ‘
3DB
| _so. 3
-60
-70
L-s0
Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 31.MAR.2012 20:20:11

.- CTL120315192-WF
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High edge with hopping

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -3.84 dBm
Ref 12 dBm “Att 40 dB SWT 2.5 ms 2.480000000 GHz
10 Marker| 2 [T1
-54[19 dBm
2[. 483500000 GHz
-0 I Marker| 3 [T1
TEW) ﬁxk -50[ 94 dBm
| 10 2| 485380000 GHz

. )

D1 -23.?4 dBm

|--30

|--60

|--70

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 31.MAR.2012 20:19:09
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Radiated Emission:

Operation Mode : TX CH Low
Fundamental Frequency: 2402 MHz

Peak AV Actual FS Peak AV
Freq. Reading Beading Ant./CL  Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CEF(dB) (dBuV/m)(dBuV/m){dBuV/m)(dBuV/m} (dB)
23900 - 7400  34.00 Peak
2386.0 --- 74.00 54.00 Peak
23840 --- 74.00 54.00 Peak
Operation Mode TX CH Low
Fundamental Frequency 2402 MHz
Temperature 257 Pol Hor.
Humudity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant/CL  Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m) (dBuV/m)(dBuV/m)(dBuV/m} (dB)
23900 - 7400  54.00 Peak
2386.0 --- 74.00 54.00 Peak
23840 --- 74.00 54.00 Peak
Remark :

(1) Datas of measurement within this frequency range shown = - 7 in the table above means
the reading of emissions are attenuated more than 20dB below the permissible limits or the
field strength is foo small to be measured.

() Radiated emissions measured in frequency above 10000MHz were made with an instu-
ment nsing Peal detector mode and average detector mode of the emission shown in Ae-
tual F5 cohun =

(3) Spectrum Peak Setting - 1GHz- 26GHz, REW= 1MHz, VBW= 3MHz, Sweep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, RBW= IMHz, VBW= 10Hz, Sweep time= 200
s
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Operation Mode:

Page 31 of 46 Report No.: CTL120315192-WF

TX CH High

Fundamental Frequency: 2480 MHz

Peak AV Actual F5 Peak AV
Freq. Reading Reading Ant/CL  Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m)(dBuV/m){(dBuV/m)(dBuV/m (dB)
24836 7400 5400 R Peak
24840 - - 74.00 54.00 -— Peak
24848 - — T74.00 54.00 - Peak
Operation Mode TX CHHigh
Fundamental Frequency 2480 MH=z ;
Temperature 257 Pol Hor.
Humidity 65 %
Peak AV Actual FS Peak AV
Freq. Reading Reading Ant./CL Peak AV Limit Limit Margin Remark
(MHz) (dBuV) (dBuV) CF(dB) (dBuV/m)(dBuV/m)(dBaV/m)(dBuVi/m; (dB)
2483 6 --- -— — 74.00 54.00 T Peak
2484 0 --- -— — 74.00 54.00 - Peak
1484 B --- -— — 74.00 54.00 iy Peak
Femarl: .

(1) Datas of measwrement within this frequency range shown “ - ™ in the table above means
the reading of emissions are attenated more than 20dB below the permissible limats o the
field strength is foo small to be measured.

(2} Radiated emissions measured i frequency above 1000MHz were made with an instru-
ment using Pealr detector mode and average detector mode of the emission shown in Ae-

tual FS colummn -

(2) Spectrum Peak Setting - 1GHz- 26GHz, EBW= 1MHz, VEW= 3MHz, Sweep time= 200
ms.

(4) Spectrum AV Setting : 1GHz- 26GHz, REW= IMHz, VBW= 10Hz, Sweep time= 200
ms.
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4.6. Frequency Separation

TEST CONFIGURATION
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Report No.: CTL120315192-WF

EUT

TEST PROCEDURE

SPECTRUM
ANALYZER

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. Place the EUT on the table and set it in transmitting mode.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the

spectrum analyzer.

Set the spectrum analyzer as RBW=100 KH, VBW=300 KHz. Span=10 MHz

Set center frequency of spectrum analyzer = middle of hopping channel.

6. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

LIMIT

Limits and Measurement Result Of Channel Separation

Applicable Limits

Measurement Result

Test Data Criteria
Per 15.247 (a)(1)
At least 25 KHz or 20 dB bandwidth of 1 MHz PASS
the hopping Channel, whichever is greater

TEST RESULTS

Frequency Separation Test Data

Ref 12 dBm *Att 40 dB

“RBW 100 kHz Marker 1 [T1 7]
VBW 300 kHz -2.64 dBm

SWT 2.5 ms 2.442000000 GHz

e ———
olo2 dB
-1[.000000p00 MHz

H
E
= |

i
H
o
.
.
-

Delta B [T1 ]

00 dB
1].00000 0 MHz

Center 2.442 GHz

Date: 31.MAR.2012 19:48:33

500 kHz/

Span 5 MHz
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4.7. Number of Hopping Frequency

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE
1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. Place the EUT on the table and set it in transmitting mode.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set the spectrum analyzer Start=2400MHz, Stop=2483.5MHz, Sweep=auto.
Set the spectrum analyzer as RBW, VBW=100 KHz.

6. Max hold. view and count how many channel in the band.

LIMIT

Limits and Measurement Result Of Hopping Channel

. . Measurement Result
Applicable Limits

Test Data Criteria

Per 15.247 (a)(1)(iii)
At least 15 hopping Frequencies Total 79 Channels PASS

TEST RESULTS

Channel Number on the following plots:

“RBW 100 kHz Marker 1 [T1 7]

VBW 300 kHz -2.58 dBm
Ref 12 dBm “Att 40 dB SWT 5 ms 2.446000000 GHz
|-10
[ 4]
L0
1 Pl
TEW|
|- IO
444
\ I [UAOLHNE
B 1 LA RS B I LN LIS Ty
|--60:
|--70:
|--80:
Start 2.446 GHz 3.9 MHz/ Stop 2.485 GHz

Date: 31.MAR.2012 19:51:36



V1.0 Page 34 of 46 Report No.: CTL120315192-WF

“RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -4.04 dBm

Ref 12 dBm “Att 40 dB SWT 10 ms 2.446000000 GHz

10

Lo T
1 P
T1EW|

| -10

|--20

|--30

|40

U O™ L)~

|50 U

|--60:

|--70

|-80

Start 2.39 GHz 5.7 MHz/ Stop 2.447 GHz

Date: 31.MAR.2012 19:57:33
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4.8. Dwell Time

TEST CONFIGURATION

SPECTRUM
ANALYZER

EUT

TEST PROCEDURE
1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. Place the EUT on the table and set it in transmitting mode.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set the spectrum analyzer as RBW =1 MHz , VBW =3 MHz. Span=0Hz,

Set center frequency of spectrum analyzer = operating frequency.

o

Set center frequency of spectrum analyzer = operating frequency.

LIMIT

A period time = 0.4 (ms) * 79 = 31.6 (s)  Limit: 400ms

DH1:

CH Low: Dwell time = 0.400 (ms) * (1600/ (2*79))*31.6 = 128.00 (ms)
CH Mid: Dwell time = 0.400 (ms) * (1600/ (2*79))*31.6 = 128.00 (ms)
CH High: Dwell time = 0.400 (ms) * (1600/ (2*79))*31.6 = 128.00 (ms)

DH3:

CH Low: Dwell time = 1.660 (ms) * (1600/ (4*79))*31.6 = 265.60 (ms)
CH Mid: Dwell time = 1.660 (ms) * (1600/ (4*79))*31.6 = 265.60 (ms)
CH High: Dwell time = 1.660 (ms) * (1600/ (4*79))*31.6 = 265.60 (ms)

DH5:

CH Low: Dwell time =2.900 (ms) * (1600/ (6*79))*31.6 = 309.33 (ms)
CH Mid:  Dwell time = 2.900 (ms) * (1600/ (6*79))*31.6 = 309.33 (ms)
CH High: Dwell time = 2.900 (ms) * (1600/ (6*79))*31.6 = 309.33 (ms)
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TEST RESULTS

Dwell Time Test Data

Report No

CH-Low DH1
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -3.50 dBm
Ref 12 dBm “Att 40 dB SWT 10 ms 1.360000 ms
10 Betta 3
ol44 dB
o 400 .000000 ps
i 2
[T P - = Delta B 11 1
T i rwﬂ ] fTop dB
Ll 10| 1.26000p ms
H-20
H-30
H-40
3DB
W bl g’ | R e ol ol )
Mg
50
L -60
L-70
L -s0
Center 2.402 GHz 1 ms/
Date: 31.MAR.2012 19:59:57
CH-Low DH3
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -3.48 dBm
Ref 12 dBm “Att 40 dB SWT 10 ms 1.260000 ms
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CH-Low DH5
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -3.50 dBm
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CH-Mid DH3
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -4.04 dBm
Ref 12 dBm “Att 40 dB SWT 10 ms 1.780000 ms
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CH-High DH1
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VBW 3 MHz -3.47 dBm
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Ref 12 dBm
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VBW 3 MHz

“Att 40 dB SWT 10 ms

Report No
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4.9. Antenna Requirement

STANDARD APPLICABLE

For intentional device, according to §15.203, an intentional radiator shall be designed to ensure that no
antenna other than furnished by the responsible party shall be used with the device.

And according to § 15247 (4)(1), system operation in the 2400-2483.5 MHz bands that are used exclusively
for fixed, point-to-point operations may employ transmitting antennas with directional gain greater than 6dBi
provided the maximum peak output power of the intentional radiator is reduced by 1dB for every 3 dB that the
directional gain of the antenna exceeds 6 dBi.

ANTENNA CONNECTED CONSTRUCTION

The directional gains of antenna used for transmitting is -1.0 dBi, and the antenna connector is designed with
permanent attachment and no consideration of replacement. Please see EUT photo for details.
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4.10.RF Exposure

STANDARD APPLICABLE

According to §1.1307 (b)(1), system operating under the provisions of this section shall be operated in a
manner that ensure that the public is not exposed to radio frequency energy level in excess of the
Commission’s guideline.

This is a bluetooth module.

MEASUREMENT RESULTS

This is a bluetooth module and the Max peak output power is -2.40dBm (0.58 mW) lower than low threshold
60/fGHz mW (24.48 mW), d<<2.5cm in general population category.

The SAR measurement is not necessary.
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT

External Photos

The EUT with Motherboard Photos
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Internal Photos




