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Statement of Compliance

Applicant: UNIGRAND LTD
Manufacturer: UNIGRAND LTD
Product: Adamote
Model No.: ADA001

Tested Power Supply: DC 5V (USB Power)

Date of Final Test: Jul. 10, 2013

Revision of Report: Rev. 01

Configuration of Measurements and Standards Used :

FCC Rules and Regulations Part 15 Subpart C

| HEREBY CERTIFY THAT: The data shown in this report were made in accordance with the
procedures given in ANSI C63.4, and the energy emitted by the device was founded to be
within the limits applicable. | assume full responsibility for accuracy and completeness of these
data.

Note: 1. The result of the testing report relate only to the item tested.

2. The testing report shall not be reproduced expect in full, without the written approval

of IETC
Report Issued: 2013/08/19
i
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1 General Information

1.1  Description of Equipment Under Test

Product

Model Number

Applicant

Manufacturer

Power Supply
Operating Frequency
Channel Number

Type of Modulation

Antenna description

Date of Test

Additional Description

: Adamote

: ADAOO1
: UNIGRAND LTD

7F., No. 108-2, Minquan Rd., Xindian Dist., New Taipei City 231,
Taiwan (R.O.C.)

: UNIGRAND LTD

7F., No. 108-2, Minquan Rd., Xindian Dist., New Taipei City 231,
Taiwan (R.O.C.)

: DC 5V (USB Power)

. 2402MHz ~ 2480MHz
: 79 channels

. GFSK

- This device uses PCB Antenna.

Antenna gain 0 dBi..
The antenna is integral to the device, thereby meeting the requirement
of FCC 15.203.

: Jul. 09 ~ 10, 2013
: 1) The Model Number “ADAQ001” is representative selected in the test

and included in this report.

2) For more detail specification about EUT, please refer to the user’s
manual.

3) Compliant with Bluetooth Ver 2.1.

Interocean EMC Technology Corp.
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1.2 Details of tested peripheral equipment

1.2.1 Personal Computer

PC13

Model Number HP Pavilion a518d

Serial Number THT41810HG

CPU Speed Pentium 4, 2.6GHz

EMC Compliance FCC DoC, BSMI: R33001

Manufacturer HP

RAM 256M*1

Hard Disk Driver 40GB
1.2.2 Monitor

Model Number WI508

Manufacturer BenQ

Power Cord Non-shielded, Detachable, 1.8m, w/o core

D-Sub Cable Shielded, Detachable, 1.8m, with core
1.2.3 Mouse

UsSB41

Model Number M-UV83

Serial Number LNA34511786

EMC Compliance FCC, CE, BSMI R41126

Manufacturer LOGITECH

Data Cable Non-shielded, Un-detachable, 1.8m
1.2.4 Keyboard

Model Number JSKJ-8831

Manufacturer AIBO

Interocean EMC Technology Corp.
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Table for Carrier Frequencies

Channel Frequency Channel Frequency Channel Frequency
0 2402 MHz 30 2432 MHz 60 2462 MHz
1 2403 MHz 31 2433 MHz 61 2463 MHz
2 2404 MHz 32 2434 MHz 62 2464 MHz
3 2405 MHz 33 2435 MHz 63 2465 MHz
4 2406 MHz 34 2436 MHz 64 2466 MHz
5 2407 MHz 35 2437 MHz 65 2467 MHz
6 2408 MHz 36 2438 MHz 66 2468 MHz
7 2409 MHz 37 2439 MHz 67 2469 MHz
8 2410 MHz 38 2440 MHz 68 2470 MHz
9 2411 MHz 39 2441 MHz 69 2471 MHz
10 2412 MHz 40 2442 MHz 70 2472 MHz
11 2413 MHz 41 2443 MHz 71 2473 MHz
12 2414 MHz 42 2444 MHz 72 2474 MHz
13 2415 MHz 43 2445 MHz 73 2475 MHz
14 2416 MHz 44 2446 MHz 74 2476 MHz
15 2417 MHz 45 2447 MHz 75 2477 MHz
16 2418 MHz 46 2448 MHz 76 2478 MHz
17 2419 MHz 47 2449 MHz 77 2479 MHz
18 2420 MHz 48 2450 MHz 78 2480 MHz
19 2421 MHz 49 2451 MHz
20 2422 MHz 50 2452 MHz
21 2423 MHz 51 2453 MHz
22 2424 MHz 52 2454 MHz
23 2425 MHz 53 2455 MHz
24 2426 MHz 54 2456 MHz
25 2427 MHz 55 2457 MHz
26 2428 MHz 56 2458 MHz
27 2429 MHz 57 2459 MHz
28 2430 MHz 58 2460 MHz
29 2431 MHz 59 2461 MHz

Interocean EMC Technology Corp.
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1.3 Test Facility

Site Description
Name of Firm

Company web

Location

Site Filing

Site Accreditation

X|Conducted 1 XIOATS 1 [XRF Room

Interocean EMC Technology Corp.

http://www.ietc.com.tw

No. 5-2, Lin 1, Tin-Fu, Lin-Kou Dist., New Taipei City,
Taiwan 244, R.O.C.

Federal Communication Commissions — USA
Registration No.: 96399 (OATS 1 & 2)
Registration No.: 518958 (OATS 3)
Designation No.: TW1020

Voluntary Control Council for Interference by Information
Technology Equipment (VCCI) — Japan
Member No.: 1349

Registration No. (Conducted Room): C-1094
Registration No. (Conducted Room): T-1562
Registration No. (OATS 1): R-1040; G-274
Registration No. (OATS 2): R-1041

Industry Canada (IC)

OUR FILE: 46405-4437 Submission: 145171
Registration No. (OATS 1): Site# 4437A-1
Registration No. (OATS 2): Site# 4437A-2
Registration No. (OATS 3): Site# 4437A-3

Bureau of Standards and Metrology and Inspection (BSMI) —
Taiwan, R.O.C.

Accreditation No.:

SL2-IN-E-0026 for CNS13438 / CISPR22
SL2-R1-E-0026 for CNS13439 / CISPR13
SL2-R2-E-0026 for CNS13439 / CISPR13
SL2-A1-E-0026 for CNS13783-1/ CISPR14-1
SL2-L1-E-0026 for CNS 14115/ CISPR 15
Taiwan Accreditation Foundation (TAF)
Accrditation No.: 1113

TuV NORD

Certificate No: TNTWO0801R-04

Indust Industrie
I*I Oananray Canada

TUVNORD Canada

{dl

Interocean EMC Technology Corp.
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1.4

Test Equipment

Instrument Manufacturer Model Serial No. Next Cal. Date
EMI Test Receiver Rohde & Schwarz |ESCI 100836 2013/08/08
Biconical Antenna Schwarzbeck BBA 9106 VHA 9103-2419 2014/03/27
Log Antenna Schwarzbeck UHALP 9108 A 0739 2014/03/27
Pre-Amplifier SCHAFFNER CPA9231A 3351 2014/01/16
RF Cable IETC 8DFB CBL14 2013/07/12
Spectrum Analyzer R&S FSP40 100478 2014/05/26
Preamplifier Agilent 8449B 3008A01434 2014/05/07
Preamplifier Agilent 83050A 3950A00225 2013/08/28
Horn Antenna COM-POWER AH-118 10081 2014/05/30
Horn Antenna Schwarzbeck BBHA 9120 9120D-583 2014/05/12
Horn Antenna Schwarzbeck BBHA 9170 213 2013/07/24
Cable HARBOUR 27478LL142 CBL22 2013/09/27
EMI Test Receiver Rohde & Schwarz |[ESCS 30 830245/027 2013/10/10
RF Cable HARBOUR RG58/U CBLA48 2013/07/30
L.I.S.N. Schwarzbeck NNLK8121 8121417 2013/08/07
L.I.S.N. Schaffner MN2050D 1596 2013/07/22

Note: The above equipments are within the valid calibration period.

Interocean EMC Technology Corp.

Test Report



Report No.: 13A081406R-FR
FCCID : 2AATY130818

Page 10 of 54

1.5 Summary of Measurement

Report Test Parameter Reference Document Results

Clause CFRA47 Part15
2 |20dB Bandwidth test §15.247(a)(1) Pass
3 |Carrier Frequency Separation test 815.247(a)(1) Pass
4 |Number of hopping frequencies test 815.247(a)(1) Pass
5 |Time of Occupancy (dwell time) test 815.247(a)(1) Pass
6 |Maximum Peak output power test 815.247(b) Pass
7 |RF Conducted spurious emission 815.247(c) Pass
8 |RF Radiated spurious emission test §15.205, 15.209 Pass
9 |Emission on the Band Edge test §15.247(d) Pass
10 |AC Power Line Conducted Emission test |8§15.207 Pass

Interocean EMC Technology Corp.
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1.6 Justification

The test of radiated measurements according to FCC Partl5 Section 15.33(a) had been
conducted and the field strength of the frequency band were all arrive limit requirement, thus we
evaluate the EUT pass the specified test.

1.7 Test Step of EUT

a. Turn on the computer, and connect the computer with the EUT through a USB Cable.
b. Atthe same time, the following program was executed:
-Executed "Bluesuite 2.4\Blue Test3".
. Set to be tested in Low, Medium and High mode.
Confirm that EUT continuous emission signal.
Begin testing

® o o0

Interocean EMC Technology Corp. Test Report
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2 20dB Bandwidth test

2.1  Limit
No regulation limit, for reference purpose.

2.2  Configuration of Measurement

Spectrum
EUT L ocBiock | AT Analyzer

2.3 Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The 20dB bandwidth per FCC §15.247(a)(1) was measured using a 50 ohm spectrum
analyzer with the resolutions bandwidth set at 100 kHz, the video bandwidth=RBW, and the
SPAN may equal to approximately 2 to 3 time the 20dB bandwidth.

2.4  Test Result

PASS.
The final test data is shown as following pages.

Interocean EMC Technology Corp. Test Report
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Test CH )
- 20dB Bandwidth (MHz)
Modulation Frq. (MHz)
2402 1.128
GFSK 2441 1.140
2480 1.140

2402MHz 20dB BW

®

Ref 10 dBm

“Att O dB

*“RBW 100 kHz
*VBW 300 kHz

SWT 2.5 ms

Marker 1 [T1 ]
-3.94
2.402030000

dBm
GHz

10 Offset 22|dB

0

ndB [TL] 20[ 00
BW 1.128000000
Temp 1! [T1 ndBR}

dB
MHz

+-10

T

Vi

-23193
2(.401454000

dBm
GHz

+-20

N

Temp T TdaB}
-23183
2(.4025820p00

dBm
GHz

N

N\ A

A

——60

=70

-—80

-90

Center 2.402 GHz

300 kHz/

Span 3 MHz

LVL
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2441MHz 20dB BW

@ “ RBW Marker 1 [T1 ]
“VBW 300 kHz —1.45 dBm
Re¥ 10 dBm “ALT O dB SWT 2.5 ms 2.441030000 GHz
10 Offset 22[dB ndB [Th] 20l 00 dB
BW 1]-140000000 MH=z
Lo L Temp 1| FT1 ndR]
—21162 dBm
1 PK]
MAXH 2].440448000 GHz
-—10 Temp | L SALC =N |
—21|140 dBm
20 T, & 2|.441588p00 GHz
I -30 \kj///// \\\\\\
’Q?,\///M \
| _s0 VMMVU.A/
——60
——70
——80
-90
Center 2.441 GHz 300 kHz/ Span 3 MHz

2480MHz 20dB BW

“RBW 100 kHz

Marker 1 [T1 1]

“VBW 300 kHz —-2.62 dBm
Re¥ 10 dBm “ATT O dB SWT 2.5 ms 2.480186000 GH=z
10 OFfset 22 |dB ndB [TA] 20 00 dB
BW 1/-140000p00 MH=zZ
e} 1 Temp 1| FT1 ndRj}

e e —221 86 dBm
2(-479448D00 GH=z
-—10 Temp | BLUESEale] =X |

—221 51 dBm

2-480588pDp00 GH=z
——20 /;( %
| 30 \\////// \\\
40 i N\
A~»//w\\~~”f/ ~ \\.~
| _s0 A
| —60
70
——80
-90

Center 2.48 GHz

300 kHz/

Span 3 MHz

LVL

3DB

LvVL

3DB

Interocean EMC Technology Corp.

Test Report



Report No.: 13A081406R-FR
FCCID : 2AATY130818 Page 15 of 54

3 Carrier Frequency Separation test

3.1

3.2

3.3

3.4

Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25kHz or the 20dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25kHz or two-thirds of the 20dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with
an output power no greater than 125mW.

Configuration of Measurement

Spectrum
EUT L oceiock | AT Analyzer

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The carrier frequency separation per FCC Part15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth=RBW, and the SPAN was wide enough to capture the peaks of two adjacent
channels.

Test Result

PASS.
The final test data is shown as following pages.

Interocean EMC Technology Corp. Test Report
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Test CH )
: Separation (MHz)
Modulation Frq. (MHz)
2402-2403 1.000
GFSK 2440-2441 1.008
2479-2480 1.008

2402MHz Separation

@ “RBW 100 kHz Delta 1 [T1 ]
“VBW 100 kH=z 0.02 dB
Re¥ 10 dBm “ALt O dB SWT 2.5 ms 1.000000000 MH=z
10 Offset 22(dB Marker| 1 [T1 ]]
-3184 dBm
Lo 21402024000 GH

T T

Jants AN Vs nad
RN N
/ \

-90

Center 2.402528 GHz 400 kHz/ Span 4 MHz
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2441MHz Separation

®

“RBW 100 kHz

Delta 1 [T1 ]

*VBW 100 kHz 0.03 dB
Re¥ 10 dBm *ATLt O dB SWT 2.5 ms 1.008000000 MH=z
10 OFffset 22|dB Marker| 1 [T1 ]I
-1{45 dBm
e} 1 2. 440024000 GH.
S //x_v’\u»\\ //~_Jn~vﬁ\\
|10
/J///J \\\\\4//// )
20 / \

~—-50

——60

~—70

—-—80

-90

Center 2.440552 GHz

2480MHz Separation

400 kHz/

“RBW 100 kHz

Span 4 MHz

Delta 1 [T1 1

“VBW 100 kHz 0.11 dB
Ref 10 dBm “Att O dB SWT 2.5 ms 1.008000000 MHz
10 offfet 22|dB Marker] 1 LT ]I
_2| 72 daBm

g} | 2 479016000 GH
— ﬂ\ /ﬂp“pc—qﬂ\
o \/ N

I —20 //f \\\\\\\

——30

ﬁ//,\/ u/\
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|60

| 70

| 80
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Center 2._47956 GHz
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Span 4 MH=z

LVvVL

3DB
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4 Number of hopping frequencies test

4.1  Configuration of Measurement

Spectrum
EUT L oceiok | AT Analyzer

4.2 Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The number of hopping frequencies per FCC Part15.247(a)(1) was measured using a 50 ohm
spectrum analyzer with the resolutions bandwidth set at =1% of the span, the video
bandwidth=RBW, and the SPAN was the frequency band of operation.

4.3 Test Result

PASS.
The final test data is shown as following pages.
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Modulation No. of Hopping CH.
GFSK 79
Channel Number
“RBW 100 kHz Marker 1 [T1 ]

®

Re¥ 10 dBm ALt O dB SWT 10 ms 2.402000000 GH=z
10 OFffset 22|dB
B2 AR U A
ML AT AL 1 FRLE LALLGRARRRt 1 R R GG A A L L
MJ h,
SitQ:rt 2.39 GHz 10 MHz/ Stop 2.49 GHz

LVL
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5 Time of Occupancy (dwell time) test

5.1

5.2

5.3

5.4

Limit

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.
The average time of occupancy on any channel shall not be greater than 0.4 second within a
period of 0.4 second multiplied by the number of hopping channels employed. Frequency

hopping systems may avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Configuration of Measurement

Spectrum
EUT L oceiok | AT Analyzer

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

According to FCC Partl15.247(a)(1) the time of occupancy (dwell time) was measured using a
50 ohm spectrum analyzer with the resolutions bandwidth set at 1MHz, the video bandwidth
=RBW and the zero span function of spectrum analyzer was enable. The EUT has its
hopping function enable.

Formula for Dwell time calculation:

Dwell time = time slot * hop rate * 1/s / 79 *31.6s

Test Result

PASS.
The final test data is shown as following pages.

Interocean EMC Technology Corp. Test Report
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Dwell Time Test
Modulation Packet Time Slot | Hop Rate | Dwell Time Limit Test
Type Type Length (ms) (Hz2) (s) (s) Result
DH1 0.532 800 0.170 <0.4 Pass
GFSK DH3 1.804 400 0.289 <0.4 Pass
DH5 3.060 266 0.326 <0.4 Pass
DH1 Dwell time
@ kRBW 1 MHz Delta 1 [T17]
EET Oi:;:im 22| dB —_— — MarkerSjZ;ijO?OO —
" { oo coobon ue
- |

Center 2.441 GHz

100 ps/

Interocean EMC Techno
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DH3 Dwell time

® RBW 1 MHz Delta 1 [T1 ]
“VBW 1 MHz 0.94 dB

Re¥ 10 dBm “ ATt O dB SWT 3 ms 1.804000 ms

10 OFfFset 22(dB Marker( 1 [T1 ]
—-64| 51 dBm
| o 100 _000P00 11t | A

HEV TRG
r—10 LvL

——30

40 TR 4 ol

3DB

——80

—-90

Center 2.441 GHz 300 ps/

DH5 Dwell time

@ RBW 1 MHz Delta 1 [T1 ]
“VBW 1 MHz 0.86 dB

Re¥ 10 dBm “ALL O dB SWT 4 ms 3.060000 ms

10 OFffset 22(dB Marker| 1 [T1 ]I
—64| 09 dBm
e} =108 _ 000000 11

VIEW TRG
10 LVL

——20

—-—30

40 TRC dBm

——50

-90

Center 2.441 GHz 400 ps/
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6 Maximum Output Power test

6.1 Limit

For frequency hopping systems operating in the 2400-2483.5MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850MHz
band: 1 watt.

For all other frequency hopping systems in the 2400-2483.5MHz band: 0.125 watts.

6.2 Configuration of Measurement

Spectrum
EUT I besiock | arm. Analyzer

6.3 Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

For FCC Part 15.247(b) the power output per was measured on the EUT using a 50 ohm
SMA cable connected to peak power meter via power sensor. Peak output power was read
directly from power meter. The test was performed at 3 channels (lowest, middle and
highest).

6.4 Test Result

PASS.
The final test data is shown as following pages.
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cH Temp. [Test Voltage|Maximum transmit Watts Limit Margin
(C) (vdc) power (dBm) (dBm) (dB)

0 26.1 -4.08 0.00039 21 -25.08

39 26.1 -1.67 0.00068 21 -22.67

78 26.1 -2.81 0.00052 21 -23.81

CHO (2402MHz) Maximum transmit power

®

1 PK
MAXH

“RBW 1 MHz Marker 1 [T1 ]

“VBW 1 MHz —4 .08 dBm
Re¥ 10 dBm “ATT O dB SWT 2.5 ms 2.402020000 GH=z
10 OFfset 22 |dB
—O

|

7_10 \
e /

3DB

—-90

Center 2.402 GHz

500 kHz/

Span 5 MHz

Interocean EMC Technology Corp.

Test Report



Report No.: 13A081406R-FR
FCCID : 2AATY130818 Page 25 of 54

CH39 (2441MHz) Maximum transmit power

@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -1.67 dBm

Ref 10 dBm Attt O dB SWT 2.5 ms 2.440840000 GHz

10 Offset 22| dB
o L

N

| _10 M

Hid
T

IAXH

——50

——60

——70

——80

-90

Center 2.441 GHz 500 kHz/ Span 5 MHz

CH78 (2480MHz) Maximum transmit power

<%%> *RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -2.81 dBm

Ref 10 dBm “Att O dB SWT 2.5 ms 2.479830000 GHz

10 Offset 22|dB

-0 1
\
MAXH

|10 // \ LVL
20 / ~

-—80

-90

Center 2.48 GHz 500 kHz/ Span 5 MHz
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7 RF Conducted spurious emission

7.1 Limit

According to FCC Part 15.247(d) requirement :

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.

7.2  Configuration of Measurement

Spectrum
EUT L oceiok | AT Analyzer

7.3 Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

RF antenna conducted spurious emissions was measured from the EUT antenna port using a
500hm spectrum analyzer with the resolution bandwidth set at 100 kHz, and the video
bandwidth set at 100 kHz.

The measurements were performed from 30MHz to 25GHz.
7.4  Test Result

PASS.
The final test data is shown as following pages.
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Conducted spurious emission

2402MHz (30M~1GHz)

® “RBW 100 kHz Marker 1 [T1 1
“VBW 100 kHz _58_12 dBm

RefF 10 dBm “ATE O dB SWT 100 ms 730 .340000000 MH=z

10 OFfFset 22 |dB

Lo [ A

MAXH
I -10

——20

D1 —-24.56 dBm

-—30

L -40

3DB

~—80

—-90

Start 30 MHz 97 MH=z/ Stop 1 GH=z

2402MHz (1G~10GHz)

<§§> *“RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -4 .56 dBm
Re¥ 10 dBm *ATt O dB SWT 900 ms 2._.404000000 GH=z

10 OFffset 22(dB

——10

LVL

——20

D1 24 .56 dBm

| 40

3DB
——-50

ABLL A ...A\h' [N S N TSPV RV IR o) AAAMLAIA“_AMMMAM“A AAM LA
e = e i \g W/

b4
L
b

——70

——80

-90

Start 1 GHz 900 MHz/ Stop 10 GHz
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2402MHz (10G~25GHz)

Ref

10

dBm

“Att O dB

“RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -50.78 dBm
SWT 1.5 s 20.170000000 GH=z

10

OFF;

set 22

dB

——10

| 30

D1 -24.56 dBm

A Aia]

-90

Start 10 GHz

2441MHz (30M~1GHz)

1.5 GHz/ Stop 25 GHz

“RBW 100 kHz Marker 1 [T1 ]

“VBW 100 kHz -58.60 dBm
ReF 10 dBm ~ATT O dB SWT 100 ms 456 . 800000000 MH=zZ
10 OFfFpset 22| dB
Lo
o
r—20 b1 —21./67 dbBm
| —-30
| 40
| -50
1
RN hon i M AAAAN AR A AL St b At AT
| 70
——80
-90
Start 30 MHz 97 MHz/ Stop 1 GH=z

3DB

3DB
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2441MHz (1G~10GHz)

<%§> ~“RBW 100 kHz Marker 1 [T1 1]
“VBW 100 kHz -1.67 dBm
Ref 10 dBm “Att O dB SWT 900 ms 2.440000000 GHz

10 OFffset 22|dB

o el

~-10

LVL

——20

D1 —-pP1.l67 dBm

=30

—-50

INAGEA Acts A |IJVAA st A AL A AL RS T W .V sl A N N WL T,

——70

-90

Start 1 GHz 900 MHz/ Stop 10 GHz

2441MHz (10G~25GHz)

<é§> “RBW 100 kHz Marker 1 [T1 1]
“VBW 100 kHz -51_.17 dBm
Ref 10 dBm “ATtEt O dB SWT 1.5 s 20.320000000 GHz

10 OFfFfset 22 |dB

Lo [ A

MAXH

LvL

D1 —-21 .67 dBm

——30

I —4a0

3DB
——50

N ) s A A

-90

Start 10 GHz 1.5 GHz/ Stop 25 GHz
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2480MHz (30M~1GHz)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 100 kHz -58.48 dBm

Re¥ 10 dBm “ALC O dB SWT 100 ms 179 .380000000 MH=z
10 OFffset 22(dB

——10

D1 -23.18 dBm

L-30

-90

Start 30 MHz 97 MHz/ Stop 1 GHz

2480MHz (1G~10GHz)

<§§> “RBW 100 kHz Marker 1 [T1 1
“VBW 100 kHz ~3.18 dBm
Ref 10 dBm ~Att O dB SWT 900 ms 2.476000000 GHz

10 OFfFfset 22|dB

o 5

——10

LvL

——20

D1 —-23.]18 dBm

——30

3DB

QU rbgh AIA A.NLIL‘AML TV Y P seanadhd AR A e A A AR s AL AN s AL ]

L 70

——80

-90

Start 1 GHz 900 MHz/ Stop 10 GH=z
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2480MHz (10G~25GHz)

“RBW 100 kHz
“VBW 100 kHz

Marker 1 [T1 7]
—-50.94 dBm

Ref 10 dBm “ALT O dB SWT 1.5 s 24 790000000 GH=z
10 OFfFfset 22|dB
—0
1 PK]
MAXH | _10
——20
D1 —-23.]18 dBm
——30
L—40
1
——50

~-80

-90

Start 10 GHz

1.5 GHz/

Stop 25 GHz

3DB
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8 RF Radiated spurious emission test

8.1

8.2

Limit

For intentional radiator, the radiated emission shall comply with FCC Part 15.209(a).

For intentional radiators, according to FCC Part 15.247 (a), operation under this provision is
limited to frequency hopping and direct sequence spread spectrum, and the out band
emission shall be comply with FCC Part 15.247 (c)

Frequency (MH2) Field strength Measurement distance
quency dB( 1 V/m) (meters)
1.705~30.0 29.5 30
30 ~ 88 40 3
88~216 43.5 3
216~960 46 3
Above 960 54 3
Configuration of Measurement
Measurement Frequency under 1GHz
< 3m >
v L1,
Al
1~-4m
V “|; EUT L
A 80 cm
Test Receiver Y A ?
Measurement Frequency above 1GHz
+«—— 3m —p
|/
\

1-4m

Test Receiver

EUT L

80 cm

5——0o
YW

/,'-777777‘/T
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8.3 Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

Radiated emission measurements were performed from 30MHz to 25GHz. Spectrum
Analyzer set as below: For frequency range from 30MHz to 1GHz: RBW=100kHz or greater.
For frequencies above 1GHz: set RBW=VBW=1MHz for peak detector and RBW=1MHz,
VBW=10Hz for average detector.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and whole system. During the test, all cables were
arranged to present worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meter and down to 1 meter.

8.4 Test Result

PASS.
The final test data is shown as following pages.
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Radiated Emission below 1GHz

Frequency Antenna Reading | Preamp Correction | Corrected Limits Margin Det
Factor Level

(MHz) Polarization | (dBuV) (dB) (dB/m) (dBuv/m) | (dBuV/m) (dB) Mode
121.620 H 40.27 29.82 14.67 25.12 43.52 -18.40 QP
159.330 H 39.24 30.20 17.29 26.33 43.52 -17.19 QP
195.770 H 36.70 29.86 19.43 26.27 43.52 -17.25 QP
245.310 H 37.73 30.02 20.75 28.46 46.02 -17.56 QP
308.900 H 39.70 29.80 17.84 27.74 46.02 -18.28 QP
394.250 H 37.91 29.55 20.79 29.15 46.02 -16.87 QP
66.500 \Y, 46.00 30.43 7.94 23.51 40.00 -16.49 QP
130.960 \Y, 38.69 29.91 16.29 25.07 43.52 -18.45 QP
177.180 \Y, 37.10 29.76 19.10 26.44 43.52 -17.08 QP
224.720 Y, 39.10 30.10 20.87 29.87 46.02 -16.15 QP
308.200 Y, 40.90 29.80 17.77 28.87 46.02 -17.15 QP
387.240 Y, 38.56 29.50 20.20 29.26 46.02 -16.76 QP

Remark : Corrected Level = Reading + Correction Factor — Preamp
Correction Factor = Antenna Factor + Cable Loss
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Radiated Emission above 1GHz

CHO
_ Correction| Corrected o ,
Frequency| Antenna |Reading| Preamp Limits Margin | Det
Factor Level
(MHz) |Polarization| (dBuV) (dB) (dB/m) | (dBuV/m) | (dBuV/m) | (dB) [Mode
4804 H 45.39 27.43 37.65 55.61 74 -18.39 | PK
4804 H 35.59 27.43 37.65 45.81 54 -8.19 | AV
7206 H 34.85 26.89 44.13 52.09 54 -1.91 | PK
*9608 H 31.22 26.34 47.63 52.51 54 -1.49 | PK
4804 Vv 48.91 27.43 37.65 59.13 74 -14.87 | PK
4804 Vv 38.96 27.43 37.65 49.18 54 -4.82 | AV
7206 Vv 34.22 26.89 44.13 51.46 54 -254 | PK
*9608 \% 31.12 26.34 47.63 52.41 54 -1.59 | PK
CH39
_ Correction| Corrected o _
Frequency| Antenna |Reading| Preamp Limits Margin | Det
Factor Level
(MHz) |Polarization| (dBuV) (dB) (dB/m) | (dBuV/m) | (dBuV/m) | (dB) |Mode
4882 H 45.33 27.46 37.86 55.73 74 -18.27 | PK
4882 H 35.78 27.46 37.86 46.18 54 -7.82 | AV
7323 H 33.92 26.91 44.75 51.76 54 -2.24 | PK
*9764 H 30.91 26.32 48.11 52.70 54 -1.30 | PK
4882 \% 50.11 27.46 37.86 60.51 74 -13.49 | PK
4882 \Y, 40.05 27.46 37.86 50.45 54 -3.55 | AV
7323 \% 34.50 26.91 44.75 52.34 54 -1.66 | PK
*9764 Vv 31.09 26.32 48.11 52.88 54 -1.12 | PK
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CH78
_ Correction| Corrected o _
Frequency| Antenna |Reading| Preamp Limits Margin | Det
Factor Level
(MHz) |Polarization| (dBuV) (dB) (dB/m) | (dBuV/m) | (dBuV/m) | (dB) [Mode
4960 H 45.16 27.48 38.06 55.74 74 -18.26 | PK
4960 H 35.85 27.48 38.06 46.43 54 -7.57 | AV
7440 H 33.79 26.92 45.37 52.24 54 -1.76 | PK
*9920 H 30.70 26.31 48.59 52.98 54 -1.02 | PK
4960 Vv 48.85 27.48 38.06 59.43 74 -14.57 | PK
4960 Vv 38.26 27.48 38.06 48.84 54 -5.16 | AV
7440 Vv 34.05 26.92 45.37 52.50 54 -1.50 | PK
*9920 \Y 30.59 26.31 48.59 52.87 54 -1.13 | PK

Remark : Corrected Level = Reading + Correction Factor — Preamp
Correction Factor = Antenna Factor + Cable Loss
* Mark indicated background noise level.
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9 Emission on the Band Edge test

9.1

9.2

9.3

9.4

Limit

In any 100kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 KHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement.

Configuration of Measurement

Measurement Frequency above 1GHz

EUT L

80 cm
o ——
Test Receiver Y2, ¢ T

Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public
Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

Radiated emission measurements were performed from 30MHz to 25GHz. Spectrum
Analyzer set as below: For frequency range from 30MHz to 1GHz: RBW=100kHz or greater.
For frequencies above 1GHz: set RBW=VBW=1MHz for peak detector and RBW=1MHz,
VBW=10Hz for average detector.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the EUT,
the peripherals will be connected to EUT and whole system. During the test, all cables were
arranged to present worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meter and down to 1 meter.

Test Result

PASS.
The final test data is shown as following pages.
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Non-Hopping
Restrict Freq. Band Detector Reading Limit i
CH Magin (dB)
(MHz) Mode (dBuV/m) (dBuV/m)
PK 50.37 74 -23.63
0 2310~2390
AV 38.01 54 -15.99
PK 61.40 74 -12.60
78 2483.5~2500
AV 53.37 54 -0.63

Remark : Correction Level = Reading + Correction Factor

Correction Factor = Cable loss + Ant. Factor - Amp Gain
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2402MHz PK

108 dBu¥

RBW/VBW: 1MHz / 1MHz
105 dBuW Marker 1:

99.23dBuV / 2.40192GHz
Marker 2:

100 B 50.3TdBuV [ 236096 GH=z

95 dBuW

90 dBuW

25 dBu¥V

30 dBuW

75 dBuW

70 dBu%
65 dBu%
a0 dBu¥
55 dBu¥W
o WWWWWWMWWW
45 dBu%

40 dBuW

36 dBuW
231GH=z 2.32GHz 2.33GH=z 2.34GHz 2.35GHz 2.36GH= 2.37GHz 2.380GHz= 2.39GH= 24GH=z 2403GHz

2402MHz - PE

2402MHz AV

95 ABuv

REW/VBW: 1MHz / 10Hz
Marker 1:

o0 dBu¥ B5.14dBUV T 20 212GHZ
Marker 2: 1

25 dBEuV 38.01dBuV / 2. 3T0M1TGH=z

20 dEuV
75 dBEu¥V
J0 dBEuv
65 dEuV
a0 dBEuV

55 dBEuV

S0 dBEu¥V
45 dBuvV

40 ABuV 2

25 dBu¥V

20 dBEuV

27 dBu¥V
2.31GH= 2 320G H= 2.33GH= 2.340GH= 2. 350G H= 2 360G H= 2.37GHz 2. 380 H= 2 390 H= 2.4G3Hz 2Z4058GHz

2402MH= - AV
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2480MHz PK

111 AdBu¥

RBW/VBW: 1MHz / 1MHz
Marker fi:

105 dBu¥ 4ot HcdBuV - 247 985GH=
Marker 2:

100 dBu¥ 61.40dBuV /2. 48350GHz

95 dBuW

a0 dBu¥

35 dBuW

30 dBuW

75 dBuv

70 dBuv

65 dBuW

Tl

G0 dBuW

55 dBuW

50 dBuW

45 dBuW

40 dBu¥

27 dBu¥
2475G3H= 2478GHz  2.48CGH= 24833H= 2485GHz 2438GHz 2.49GH= 24933Hz 2495GH=z 2.498GH=z 2.5GH=

2480MH= - PE

2480MHz AV

96 dBu¥

RBW/WVBW: 1MHz / 10Hz
Marker |1:

0 ABuY 86.15cBuV /2. 483005GHz=z
1 Marker |2:

53.3TdBuV / 2.48350GHz
85 dBuV

80 dBuV

75 dBuV

70 dBu¥

65 dBu¥

60 dBu¥

Ll

55 dBu¥

50 dBEuV

45 dBuV

40 dEuV

25 dBEuV

20 dEu¥V

28 dBu¥
24753Hz 2.4T78GH=z 248GHz  2483GHz 2485GH=z 2488GHz 249GHz 2493GHz 2495GH=  2.498GH=z 2.5GH=

2480MHz - AV
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Hopping
Restrict Freq. Band Detector Reading Limit i
CH Magin (dB)
(MHz) Mode (dBuV/m) (dBuV/m)
PK 49.64 74 -24.36
0 2310~2390

AV 43.25 54 -10.75
PK 61.50 74 -12.50

78 2483.5~2500
AV 53.19 54 -0.81

Remark : Correction Level = Reading + Correction Factor

Correction Factor = Cable loss + Ant. Factor - Amp Gain
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2402MHz PK

111 dBu¥

105 dBu¥

100 dBuV

95 dBuV

a0 dBuV

25 dBuV

S0 dBuV

75 dBuV

70 dBuV

65 dBuV

a0 dBuV

55 dBuV

50 dBuyV

45 dBuV

40 dBuV

26 dBuV

RBWU/WEW: 1MHz / 1MHz
Marker 1:

-8 ScdBuV 7 2 0GHZ
Marker 2:

49.64dBuV / 2.38560GH=z

231GHz 2 32GH= 2.24GHz

236G H=

bt s A B eyt At

2.38GH=

2.4GHz 2.42GH=

244GHz 2. 45GHz

2402k H= - FE

2402MHz AV

Ref¥ 107 dBpv “Att

10 dB

“RBW 1 MHz
“VBW 100 Hz
SWT 1.15 s

Marker 1 [T1 ]
43.25 dBuvV
2.376080000 GHz

~100

D1 54 dBupv.

~10

F1

Start 2.31 GHz

14 MHz/

Stop 2.45 GHz
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2480MHz PK

112 dBu¥

REWIVBW: TMHz T1TNMHz
Marker 1:
105 dBuV 1 A101.T4dBuV / 2. 411 80GHz
Marker 2:

61.50dBuV [ 2.48344GHz
100 dBEu¥

95 dBuW
90 dBu¥
35 dBuV
20 dBuWV

75 dBuWV

70 dBuW

65 dBuWV

™

&0 dBuW

55 dBuWV

50 dBuW

45 dBu¥V

40 dBuWVW

7 dBuvV
244GHz 2445GHz 245GHz 2455GHz 246GHz 2465GHz 247GHz 2.475GHz 243GHz 2435GHz 249GHz 2.4095GHz 2.5GHz

2480k Hz - PE

2480MHz AV
® *RBW 1 MHz Marker 1 [T1 ]
“VBW 100 Hz 53.19 dBuv
Re¥ 107 dBuv “ALC 10 dB SWT 500 ms 2.483860000 GHz
+~100
1 P TR I O T I T | 1l

l
V

D1 54 dBuV- ]

3DB

~30

20

F1
—10 i

Center 2.47 GHz 6 MHz/ Span 60 MHz
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10 AC Power Line Conducted Emission test

10.1 Limits

Frequency Quasi-Peak Average
(MHz) (dB V) (dB V)
0.15t0 0.5 66 to 56 56 to 46

>05t05 56 46

> 510 30 60 50

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.50 MHz.

10.2 Configuration of Measurement

H.C.P.

40 cm

EUT |

80 cm

— LISN

< — VvCP

10.3 Test Procedures

Test Receiver |

Pulse Limiter

10.3.1 The EUT was placed 80cm height above ground on a non-conductive table and vertical
conducting plane located 40cm to the rear of the EUT.

10.3.2 The EUT was connected to the main power through Line Impedance Stabilization Networks
(LISN). This setup provided a 500hm/50mH coupling impedance for the measuring
equipment. The auxiliary equipment will place in secondary LISN.

10.3.3 Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted

measurement.

10.3.4 The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

10.4 Test Result
PASS.

The final test data is shown as following pages.
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CLIENT: UNIGRAND LTD
EUT: Adamote

MODEL: ADA0O1
RATING: 120Vac/60Hz

COMMENT: Working Mode

Power Line Conducted Test Data

OPERATOR: Elli

TEST SITE: Conducted 1
POLARIZATION: Line
TEMP/HUM: 25.3°C / 50%

Data:1 J)\E3_28\2013\UNIGRAND.EM8 2013-07-10
1009BUYV
20
80
70
60
50 i i #'V.w
40 ] 10l
30
20
10
%55 02 05 2 10 20 30
Frequency (MHz)
Item Freq. Reading Factor Level Limit Margin Remark
Mark MHz dBuVvV dB dBuVv dBuVv dB
1 0.424 40.82 0.14 40.96 57.37 -16.41 QP
2 0.424 38.46 0.14 38.60 47.37 -8.77 Average
3 0.564 42.24 0.14 42.38 56.00 -13.62 QP
4 0.564 36.64 0.14 36.78 46.00 -9.22 Average
5 1.480 39.68 0.14 39.82 56.00 -16.18 QP
6 1.480 37.54 0.14 37.68 46.00 -8.32 Average
7 13.915 40.81 0.63 41.44 60.00 -18.56 QP
8 13.915 26.83 0.63 27.46 50.00 -22.54 Average
9 25.727 45.45 1.34 46.79 60.00 -13.21 QP
10 25.727 34.83 1.34 36.17 50.00 -13.83 Average
11 28.152 46.08 1.39 47.47 60.00 -12.53 QP
12 28.152 35.62 1.39 37.01 50.00 -12.99 Average
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Power Line Conducted Test Data

CLIENT: UNIGRAND LTD OPERATOR: Elli

EUT: Adamote TEST SITE: Conducted 1
MODEL: ADA0OO1 POLARIZATION: Neutral
RATING: 120Vac/60Hz TEMP/HUM: 25.3°C / 50%

COMMENT: Working Mode

Data:2 J\E3_28\2013\UNIGRAND.EM8 2013-07-10
mudBuV
20
80
70
60 |
50
[
B i 7 W?’g
40 3 ' 10
20
10
al.'l.15 0.2 0.5 1 2 5 10 20 30

Frequency (MHz)

ltem Freq. Reading Factor Level Limit Margin Remark
Mark MHz dBuV dB dBuV dBuV dB
1 0.494 40.24 0.13 40.37 56.10 -15.73 QP
2 0.494 38.82 0.13 38.95 46.10 -7.15 Average
3 0.918 40.40 0.14 40.54 56.00 -15.46 QP
4 0.918 36.12 0.14 36.26 46.00 -9.74 Average
5 1.698 42.02 0.13 42.15 56.00 -13.85 QP
6 1.698 39.22 0.13 39.35 46.00 -6.65 Average
7 18.232 39.13 0.88 40.01 60.00 -19.99 QP
8 18.232 26.17 0.88 27.05 50.00 -22.95 Average
9 26.558 44.16 1.37 45.53 60.00 -14.47 QP
10 26.558 36.74 1.37 38.11 50.00 -11.89 Average
11 29.527 45.04 1.42 46.46 60.00 -13.54 QP
12 29.527 37.50 1.42 38.92 50.00 -11.08 Average
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