Reference number: 265114-1
Page 1 of 19

TestReport

FINAS

Finnish Accreditation Service
T004 (EN ISO/IEC 17025)

INTENTIONAL RADIATOR TESTS ACCORDING TO FCC PART 15C

Equipment Under Test:
Model:

Manufacturer:
Customer:

FCC Rule Part:

Date: 16.11.201

1/ A
Issued by: Vi

V4w
Niko Tolonen
Testing Engineer

Remote Control
9101A

Cenelec Oy
Olvitie 5
FI-74100 lisalmi
FINLAND

Cenelec Oy
Olvitie 5
FI-74100 lisalmi
FINLAND

§15.249:2010

Date:

16.11.2011

Checked by:

.-:/ 5
< Jari Merikari
Technical Manager

These test results are valid for the tested unit only.
This report shall not be reproduced, except in full, without a written permission of SGS Fimko.




Reference number: 265114-1
Page 2 of 19

Table of Contents

PRODUCT DESCRIPTION 3
Equipment Under Test (EUT) 3
Description of the EUT 3
Classification of the Device 3
Ratings and Declarations 3
Power Supply 3
Mechanical Size of the EUT 4
Samples 4

GENERAL REMARKS 5
Disclaimer 5

SUMMARY OF TESTING
EUT Test Conditions During Testing
Fhotographs of the EUT 7

TEST RESULTS 9
20 dB Bandwidth 9
Field Strength of Fundamental 10
Transmitter Spurious Radiated Emissions 30 — 24 500 MHz 11
Receiver Radiated Emissions 30 — 24 500 MHz 16

TEST EQUIPMENT 19

List of Test Equipment 19



Reference number: 265114-1

:;!; Page 3 of 19

Product Description

Equipment Under Test (EUT)

Remote Control

Model: 9101A
Type: -

Serial no: -

HW version: Rev C
SW version: 1.0

FCC 1D number: Z3I19101A

Description of the EUT

The EUT is a remote control that controls different functions of audio amplifiers. It has three buttons, volume up
(+), volume down (-}, and mute/standby.

Classification of the Device

Fixed device M
Mobile Device {Human body distance > 20cm) 0
Portable Device (Human body distance < 20cm) ]

Modifications Incorporated in the EUT

No modifications were applied to the EUT during radiated testing. In conducted tests 50 O SMA connector was
soldered to PCB and integral antenna was disconnected.

Ratings and Declarations

Operating Frequency Range (OFR): 2 440 MHz

Channels: 1

Modulation; GFSK

Data rate: 250 kbfs

Antenna connector type Integrated on PCB
Antenna gain: 3.0 dBi

Radiated power: -18,9 dBm (12,88 pW)
Power Supply

Battery operated

Voltage: 3.0 V{(CR2032 hattery)

{tested by using 2 X AA size battery (1.5 V) and 3.0 V voltage level)
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Product Description

Mechanical Size of the EUT

{ Height: 7.6 mm | Width:4.1 mm | Depth: 0.9mm

Samples

Sample No. 1: The EUT uses its PCB antenna.
Sample No. 2: The EUT was fitted with temporally 50Q SMA connector and its PCB antenna was disconnected.
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Disclaimer

This test report is issued under SGS Fimko general terms of delivery (available on request and accessible at
www.fi.sgs.com). Attention is drawn to the limitations of liability, indemnification and jurisdictionat issues defined
therein. Unless otherwise stated: (a) the results shown in this document refer only to the sample(s) tested and
{b) such sample(s) are retained for three months. This document cannot be reproduced except in full, without

prior approval of SGS Fimko.

Any unauthorized alteration, forgery or falsification of the content or appearance of this report is unlawful and
offenders may be prosecuted to the fullest extent of the law
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Summary of Testing

SUMMARY OF TESTING
Test Specification Description of Test Result
§15.215(c) 20 Bandwidth PASS
§15.249(a) Field Strength of Fundamental PASS
Transmitter Spurious Radiated
§15.249(a){d)e) Emissions PASS
§15.109 Receiver Radiated Emissions PASS

EUT Test Conditions During Testing

The EUT was in transmitting with maximum duty cycle during all the tests. Used duty cycle during tests was 55
% and period time 749.519 ys. Normal modulation was applied with maximum transmitting power in all the tests.
In tests the EUT was powered from external batteries (2 x 1,5 V AA size). Radiated tests were done with sample

no 1. and conducted tests with sample no 2.

Following channel was used during the tests:
Channel = 2440 MHz

Test Facility

{1 Testing Location / address:
FCC registration number: 90598

SGS Fimko Ltd
Sarkiniementie 3
FI-00210, HELSINK]
FINLAND

X Testing Location / address:
FCC registration number: 178886

Industry Canada registration
number; 8708A-2

S5GS Fimko Lid
Karakaarenkuja 4
FI-02610, ESPOO
FINLAND
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Summary of Testing

Photographs of the EUT

Figure 1. The EUT (sample 1.)

Figure 2. The EUT (sample 1.)
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Summary of Testing

Figure 3. The EUT (sample 1.)

Figure 4. The EUT (sample 2.) with temporary SMA connector
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Transmitter Conducted Emission Test

TEST RESULTS
20 dB Bandwidth

Standard: ANSI C63.10 (2009)
Tested by: NTO

Date: 6.10.2011

Relative humidity: 53 %

Temperature: 20°C

FCC Rule: 15.215(c)

Table 1. 20 dB bandwidth results.

Channel 20 dB Margin Limit Result
Frequency | Bandwidth (kHz) (kHz)
(MHz) (kHz)
2 440 567.307 - - PASS
* RBW 20 kHz Marker 1 [Tl ]
VBW 50 KkHz 96.00 dBuv
Ref 125.3 dBupV *Att 20 dB SWT 20 ms 2.440054487 GH:
Offget 1513 dB ndB (|T1] 2¢.00 dB
120 et B T ks S b S kLB o2
Temp |1 [T1 ngB]
IS5 195 1Buv
r11o0 . 430764026 GHZ
MZEG Temp |2 [T1 ndB]
LVL
5}57 dBu
200 2.44033]333 GHz

N
N \ =

v AN
Vo S —

50

40

30

Center 2.440054487 GHz 200 kHz/ Span 2 MHz

Date: 6.0CT.2011 12:17:54

Figure 5. Measured curve with MaxPeak detector.
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Transmitter Radiated Emission Test

Field Strength of Fundamental

Standard:
Tested by:
Date:

Relative humidity:
Temperature;

Measurement uncertainty

FCC Rule: 15.249(a)

The correction factor in the final result table contains the sum of the transducers (antenna + amplifier + cables)
for. The final Average results are calculated from the MaxPeak final resuits with duty cycle correction factor
20"LOG(x/100). The MaxPeak values are the measured values corrected with the correction factor.

ANSI C63.10
NTO
5.10.2011

52 %

19 °C

Field Strenfgth of Funfamental

+4.51dB

{2009)

Level of confidence 95 % (k = 2)

Figure 6. Measured curve with MaxPeak detector.

Table 2. MaxPeak final results.

~Frequency | MaxPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit .| ‘Comment
{MHz) i (dBpVIim) | - (ms) cifkHz) o {em) 1 ol {deg) o (dB) | {dB) i {dBpWim) | oo

| 2440175000 88.1 1000.0 | 1000.000 | 127.0 | V 3150 | 4.4 259 114.0

| 2440.175000 83.7 1000.0 | 000,000 | 2160 |H 250 | 44 3030 1140

Table 3. Average final resulis.

"'_{-'r_equency .1 ‘Average. | Meas. Time | Bandwidth | :Height | Polarization ;| Azimuth | Corr. | Margin “Limit i ‘Comment

SO(MHZ) -l (dBuvim) | (ms) ] kHR) L (em) | 0 0 1 (deg) | (dB) .| (dB) | (dBpVim) |

2440.175000 §29 . 1000.0 : 1000000 | 1270 | V 315.0 4.4 11.1 94.0 | **

2440.175000 78.5 1000.0 1000.000 ¢ 2160 ' H 25.0 4.4 15.5 84.0 | **

* Duty cycle correction for average results: 20 * LOG (55

%/100%) = -6.2 dB
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Transmitter Radiated Emission Test

Transmitter Spurious Radiated Emissions 30 — 24 500 MHz

Standard: ANSI C63.10
Tested by: NTO

Date: 5.-6.10.2011
Relative humidity: 52-563%
Temperature: 19-20°C
Measurement uncertainty + 4.51 dB

FCC Rule: 15.249(a)(d)(e), 15.209(a)

(2009)

Level of confidence 95 % (k = 2)

The correction factor in the final result table contains the sum of the transducers (antenna + amplifier + filter +
cables). The final Average results are calculated from the MaxPeak final results with duty cycle correction factor
20*LOG(x/100). The QuasiPeak and MaxPeak values are the measured values corrected with the correction

factor.

The Frequency Range 30 — 1 000 MHz

—t—+—

e=r—t—

Level in dBuV/m

FCC Part 15 Class B Electric Field Strength 3 m QP.LimitLine

Figure 7. Measured curves with MaxPeak detector.

Table 4. QuasiPeak final results.

200 300 400 500 800 1G

Frequency in Hz

Preview Result 1V-PK+ Preview Result 1TH-PK+ L J Final Result 1-QPK

Frequency | QuasiPeak | Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
(ms)
30.340000 19.8 | 1000.0 120.000 185.0 | V 300.0 -1.0 20.2 40.0
43.595000 13.7 | 1000.0 120.000 261.0 | V 150.0 -6.9 26.3 40.0
223.335000 13.6 | 1000.0 120.000 117.0 | H 89.0 -8.2 32.4 46.0 |
954.125000 25.4 | 1000.0 | 120.000 268.0 | H 351.0 6.4 20.6 46.0 |
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Transmitter Radiated Emission Test

The Frequency Range 1 000 — 4 000 MHz and Band Edges

9(}[

80t

7071

60t

50r

Level in dBuV/m

40t

20
1G

Preview Result 1-PK+

Figure 8. Measured curve with MaxPeak detector.

907

80t

2G
Frequency in Hz

Final Result 1-PK+

3G 4G

FCC Part 15 Class B Electric Field Strength 3 m PK.LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV.LimitLine

7071

501

Level in dBuV/m

407

307

20 t

Preview Result 1-PK+

Figure 9. Measured curve with MaxPeak detector.

2300 2320 2340

Frequency in MHz

Final Result 1-PK+

2360 2380

2400

FCC Part 15 Class B Electric Field Strength 3 m PK.LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV.LimitLine
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Transmitter Radiated Emission Test

Copy of Copy of Copy of Radiated Emission FCC Part 15 Class B 1-18GHz 3m

90y

807

701

601

50+ %

Level in dBuV/m

401

307

; 4 " L s
{ 1 t t t

2530 2540 2550 2560 2570 2582584
Frequency in MHz

20—+ i ¢ 1 t
2483 2490 2500 2510 2520

FCC Part 15 Class B Electric Field Strength 3 m PK LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV LimitLine
Preview Result 1-PK+ & Final Result 1-PK+

Figure 10. Measured curve with MaxPeak detector.

Table 5. MaxPeak final results.
‘Frequency ‘| MaxPeak | Meas. Time | ‘Bandwidth : Height | Polarization | Azimuth | Corr. | Margin:: . Limit | Comment .
C(MHz) o (dBuVAm) | o (ms) o CoqkHz) | fem) i o ol {deg) | {dB).| . (dB). | (dBuvim) |

2391.000000 443 1000.0 | 1000.000 | 100.0 330 48 HE e

v
2439.975000 87.8 1000.0 1000.000 | 195.0 ' V 222.0 4.4 - -
2493.500000 48.6 1000.0 1000.000 ¢ 188.0 | V 223.0 4.8 253 73.9

* The fundamental frequency of the carrier

Table 6. Average final results.
.Frequency | Average | Meas. Time | Bandwidth | Height : Polarization ‘| Azimuth | Corr."| Margin 1 . Limit i Comment.
Mz L @Bvim) | (ms) | (kH2) ) fem) (o) (deg) | (B) | (@B) | (dBWVIm)

5367.000000 36,1 1060.0 |~ 1600.000 | 100.0 7330 | 46| 148 s3g =

v
2439.975000 82.6 1000.0 | 1000.000 | 195.0 | V 2220 | 44 - S
2493.500000 434 1000.0 | 1000.000 | 188.0 | V 2230 | 48 105 539 | =

* The fundamental frequency of the carrier
** Duty cycle correction for average results: 20 * LOG (55%/100%} = -5.2 dB
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Transmitter Radiated Emission Test

The Frequency Range 4 000 — 18 000 MHz

801
75t
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651
60T
E L
> 55t .
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© L vy b o
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g |
40t
351
301
251
20 + + + + !
4G 6 8 9 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength 3 m PK LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV LimitLine
Preview Result 1-PK+ Final Result 1-PK+
Figure 11. Measured curve with MaxPeak detector.
Table 7. MaxPeak final results.
Frequency MaxPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBpV/m)
4879.975000 48.8 1000.0 | 1000.000 | 127.0 | H 328.0 | 10.6 25.1 73.9
17080.775000 55.2 1000.0 1000.000 100.0 | H 258.0 | 25.8 18.7 73.9
Table 8. Average final results.

Frequency Average | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBpV/m)
4879.975000 43.6 1000.0 1000.000 | 127.0 | H 328.0 | 10.6 10.3 539 | ™
17080.775000 50.0 1000.0 1000.000 100.0 | H 258.0 25.8 3.9 53.9 | **

** Duty cycle correction for average results: 20 * LOG (55%/100%) = -5.2 dB
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Transmitter Radiated Emission Test

The Frequency Range 18 000 — 24 500 MHz
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657
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T 45
] i
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357
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18 18.5 19 19.5 20 20.5 21.5 22 225 23 235 24 245
Frequency in GHz
FCC Part 15 Class B Electric Field Strength 3 m PK.LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV.LimitLine
Preview Result 1-PK+ L 4 Final Result 1-PK+
Figure 12. Measured curve with MaxPeak detector.
Table 9. MaxPeak final results.
[ Frequency MaxPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBpV/m)
21063.675000 52.5 1000.0 1000.000 | 243.0 | V 161.0 | 25.6 214 73.9
Table 10. Average final results.
Frequency Average | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBpVim)
21063.675000 47.5 1000.0 1000.000 | 243.0 | V 161.0 | 25.6 6.4 53.9 | *

** Duty cycle correction for average results: 20 * LOG (55%/100%) = -5.2 dB
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Receiver Radiated Emissions

Receiver Radiated Emissions 30 — 24 500 MHz

Standard: ANSI C63.10 (2009)

Tested by: NTO

Date: 5.-6.10.2011

Relative humidity: 52 -53 %

Temperature: 19-20°C

Measurement uncertainty +4.51 dB Level of confidence 95 % (k = 2)

FCC Rule: 15.109

The EUT was in a receiving mode.

The correction factor in the final result table contains the sum of the transducers (antenna + amplifier + cables).
The final Average results are calculated from the MaxPeak final results with duty cycle correction factor
20*LOG(x/100). The QuasiPeak and MaxPeak values are the measured values corrected with the correction
factor.

The Frequency Range 30 — 1 000 MHz

Level in dBuV/m
w
=

200 300 400 500 800 1G

Frequency in Hz

30M 50 60 80 100M

Final Result 1-QPK MaxPeak-ClearWrite MaxPeak-ClearWrite

FCC Part 15 Class B Electric Field Strength 3 m QP.LimitLine#

Figure 13. Measured curves with MaxPeak detector.

Table 11. QuasiPeak final results.

Frequency | QuasiPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBuV/m)
30.280000 19.8 1000.0 120.000 102.0 | H 60.0 -1.0 20.2 40.0
43.275000 13.9 1000.0 120.000 225.0 | V 113.0 -6.6 26.1 40.0
223.075000 13.5 1000.0 120.000 135.0 H 210.0 -8.3 32.5 46.0
954.505000 | 25.4 1000.0 120.000 193.0 |V 103.0 6.4 20.6 46.0
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Receiver Radiated Emissions

The Frequency Range 1000 — 18 000 MHz
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Frequency in Hz
FCC Part 15 Class B Electric Field Strength 3 m PK LimitLine—— FCC Part 15 Class B Electric Field Strength 3 m AV.LimitLine
Preview Result 1-PK+ Final Result 1-PK+
Figure 14. Measured curve with MaxPeak detector.
Table 12. MaxPeak final results.
Frequency MaxPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpV/m) (ms) (kHz) {cm) (deg) (dB) (dB) (dBuV/m)
2791.025000 44.6 1000.0 1000.000 | 100.0 | H 135.0 53 29.3 73.9
17018.525000 53.5 1000.0 1000.000 2040 | V 256.0 | 25.2 20.4 73.9
Table 13. Average final results.
Frequency Average | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) | (dB) | (dBuV/m)
2791.025000 39.4 1000.0 1000.000 100.0 | H 135.0 5.3 14.5 539 | ™
17018.525000 48.3 1000.0 1000.000 | 204.0 | V 256.0 | 25.2 5.6 53.9 | *

** Duty cycle correction for average results: 20 * LOG (55%/100%) = -5.2 dB
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Receiver Radiated Emissions

The Frequency Range 18 000 — 24 500 MHz
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Figure 15. Measured curve with MaxPeak detector.
Table 14. MaxPeak final results.
Frequency MaxPeak | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpV/m) (ms) (kHz) (cm) (deg) (dB) (dB) | (dBpV/m)
23407.525000 52.0 1000.0 1000.000 | 182.0 | V 0.0 | 26.9 21.9 73.9
Table 15. Average final results.
Frequency Average | Meas. Time | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit Comment
(MHz) (dBpVim) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
23407.525000 46.8 1000.0 1000.000 | 182.0 | V 0.0 | 26.9 6.7 53.9 | ~

** Duty cycle correction for average results: 20 * LOG (55%/100%) = -5.2 dB
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Test Equipment

TEST EQUIPMENT

List of Test Equipment

Manufacturer Type Serial no inv. no
ROHDE & SCHWARZ

EMI Test receiver ESU 26 100185 8453

Test software EMC32 - -
EMCO

Antenna {1 - 18 GMz) 37 29617 7293
CHASE

Antenna (30 MHz - 1 GHz) 6141 4004 7943

HEWLETT- PACKARD

Microwave amplifier 83017A 3950M00102 5226

Ampiifier 8447F opt H64 3113A04851 8366
DEISEL

Antenna mast MA240T 240/394/96 5017

Tilt option KE 220 220/307/96 -

Controller HD 100 100/413/96 5018

Turntable DS 420 420/420/96 5015
WAINWRIGHT

High Pass Filter (4 GHz) WHKX 10 8267



