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RADIO PERFORMANCE MEASUREMENTS ON THE
SAITEK PP09W1 DONGLE AND GAMEPAD WIRELESS TRANSCEIVER

1 INTRODUCTION

intertek Testing & Certification Ltd on behalf of Saitek Plc tested the Saitek PPO9W1 Dongle
and Gamepad with a standard laptop PC as the host computer. The samples used operated
in the frequency sub-band of 2400 - 2483.5 which contains 78 channels. The lower channel
frequency centre point is 2402.0 MHz and the upper channel frequency centre point is
2478.0 MHz. The samples were set to a discrete frequency of lower, middle and upper
frequency limits, and were tested to the relevant performance specifications published by the
Federal Communications Commission. This report contains the results of these tests and is
submitted to Saitek Plc as the final test results.

2 TEST PROCEDURE
21 Relevant Performance Specification

The relevant performance specification for the Saitek Pic PP09W1 is FCC CFR47 Part 15.
The tests petformed are those required to demonstrate compliance with the essential
requirements of CFR47 Part 15 for regulatory purposes.

2.2 Test Environment

The tests were performed in the EMC Test Department Test Facility at Intertek Testing &
Certification Ltd laboratories in Leatherhead. The samples were subjected to the ambient
conditions in the laboratory. The temperature and relative humidity recorded during the
period of each test are given in the resuits.

2.3  Configuration of Test Sample

The test samples consisted of three PP0O9W1 Dongles and Game pads. Unless otherwise
stated, the dongle and game pad were tested together as a pair.

The Dongle was connected to the PC via a USB cable. The only other cable from the PC
was the PC's power cable.

The software used to demonstrate the pad functions was built in to the PC operating system
(windows). In the control panel, activate the game controllers feature. The pad will be
recognised, click on properties and the pad’s buttons and axis will be displayed and can be
seen on screen when they are activated on the device.
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2.4  Test Frequency
The samples supplied operated at the discrete frequencies of 2402.0, 2442.0and 2478.0
2.5 Test Power Sources

The Dongle is intended to operate from an internal battery using 1.2 Vdc, whilst the Dongle
derives 5.0 Vdc from the host PC. A new and fully charged battery was used for the testing.

2.6 Measurement Uncertainty

All measurement uncertainties stated in this report are estimated to a 95% confidence level.
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3 RESULTS OF TRANSMITTER TESTS
31 Power Output

The clause used for this test was CFR47 Part 15.247 (b} (3).

September, 2005

The tests were carried out under normal test conditions in a fully lined anechoic chamber

using a test range of 3.0 m.

The EUTs were set to transmit and rotated through 360° in a vertical axis to
maximum radiated power. The lower, middle and upper channels were tested.

Laboratory Conditions: Temperature 22.0 °C Humidity 58 %

find the

Fundamental Electric Field Power Limit
(MHz) {mV/m) (UW) {W) Comment
2402.3 19.3 111.7 1 Pass
Measurement uncertainty #3.3 dB
Fundamental Electric Field Power Limit
(MHz) (mV/m) (MW) W) Comment
24417 23.5 166.7 1 Pass
Measurement uncertainty #3.3 dB
Fundamental Electric Field Power Limit
(MHz) (mVim) (HW) (W) Comment
2478.3 14.6 64.6 1 Pass

Measurement uncertainty +3.3 dB

Example calculation for 2402.3 MHz result:

E (dBpV/m)
= 81.01 dBuV + 3.4 dB + 28.3 dB/m — 27 dB
= 85.71 dBpV/m

= (104 (dBuV/m / 20)) / 1e6
= 19.3 mV/m

=(E*dyY/(30*G)
=(19.3*10° * 3/ (30 * 1)
= 111.7 W

E=Vimd=3m; G=1

ETL SEMKO
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3.2 Occupied Bandwidth
The clause used for this test was CFR47 Part 15.247 (a) (2).

The tests were carried out under normal test conditions in a fully lined anechoic chamber
using a test range of 3.0 m.

The measurements were carried out using a spectrum analyser with the RBW set to 100 kHz
and the VBW set to 1 MHz.

Only the lower and upper channels were tested.

Laboratory Conditions: Temperature 21.0 °C Humidity 45 %

Fundamental Result (6dB BW) Limit Comment
2401.9 MHz 721.4 kHz > 500 kHz Pass
2477.8 MHz 602.1 kHz > 500 kHz Pass

Measurement uncertainty £ 1 kHz

Piots of these results are shown in Annex 1.

IRIGNGY ETL SEMKO
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3.3 Spurious Emissions
The clause used for this test was CFR47 Part 15.247 (d).

The tests were carried out under normal test conditions in a fully lined anechoic chamber
using a test range of 3.0 m.

The measurements were carried out using a spectrum analyser with the RBW set to 1 MHz,
the VBW set to 1 MHz and the analyser attenuation set to 30dB.

The lower (2402 MHz), middle (2442 MHz) and upper (2478 MHz) channels were tested.

The spurious emissions were tested up to 25 GHz (just beyond the 10" harmonic). Only the
significant emissions are specifically reported. Plots are shown in Annex 2.

Laboratory Conditions: Temperature 22.0 °C Humidity 43 %
3.3.1 Radiated - Transmitter and Receiver Operating — 2402.0MHz
Dongle and Gamepad - Vertical Polarisation

Laboratory Conditions: Temperature 21.0C; Humidity 32%

Frequency (MHz) Emission (pV/m ) Limits (uV/m) Comment
195.48 20.3 150 Pass
521.22 64.0 200 Pass
586.38 45.0 200 Pass
651.54 91.3 200 Pass
1114.0 81.0 500 Pass
1890.0 241.2 500 Pass
2390.0 116.1 500 Pass

4803.97 150 500 Pass

All other emissions were at least 10 dB within specification up to 18 GHz
All other emissions were at least 8 dB within specification from 18 GHz to 25 GHz
Measurement uncertainty +3.3 dB

3.3.2 Radiated - Transmitter Standby

There were no emissions found above system measuring level (at least 10 dB below limit).
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3.3.3 Radiated - Transmitter and Receiver Operating — 2442.0

9 of 24

Dongle and Gamepad - Vertical Polarisation

Laberatory Conditions: Temperature 21.0C; Humidity 32%

September, 2005

Frequency (MHz) Emission {uV/im) Limits (uV/m) Comment
989.52 51.2 500 Pass
1114.0 61.4 500 Pass
2116.0 180.3 500 Pass
3000.0 < 58.0 500 Pass
4884.3 150 500 Pass

All other emissions were at least 10 dB within specification up to 18 GHz
All other emissions were at least 8 dB within specification from 18 GHz to 25 GHz

Measurement uncertainty 3.3 dB

3.3.4 Radiated - Transmitter Standby

There were no emissions found above system measuring level (at least 10 dB below limit).

3.3.5 Radiated - Transmitter and Receiver Operating — 2478.0MHz

Dongle and Gamepad - Vertical Polarisation

Laboratory Conditions: Temperature 21.0C; Humidity 32%

Frequency {MHz) Emission (uV/m) Limits (pV/m) Comment
1181.0 150.0 500 Pass
1860.0 210.0 500 Pass
1890.0 180.0 500 Pass
3000.0 < 58.0 500 Pass
4956.0 100 500 Pass

All other emissions were at least 10 dB within specification up to 18 GHz
All other emissions were at least 8 dB within specification from 18 GHz to 25 GHz

Measurement uncertainty £3.3 dB

3.3.6 Radiated - Transmitter Standby

There were no emissions found above systern measuring level (at least 10 dB below limit).

Intertek
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3.3.7 Conducted — Line/Neutral/Ground - Transmit Mode

The clause used for this test was CFR47 Part 15.207.

Laboratory Conditions: Temperature 19.5T; Humidity 24%

Operating Frequency

Measured Frequency | Emission Limits Comment
(MHz) (MHz) (dBuv) | (dBuV)
2402.0 0.15t0 30 See Annex 3| 56 /46" Pass
2442.0 0.1510 30 Note 1 56 / 46* Pass
2478.0 0.15to 30 Note 1 56 / 46* Pass
Note 1: All emissions were at least 15 dB within specification
Measurement uncertainty : £ 2.2 dB

*The lowest limits are 56 dBpV (Quasi-peak) between 0.5 MHz and 5 MHz and 46 dBpVv
{Average) hetween 0.5 MHz and 5 MHz

A plot showing the results for the lower channel (2402 MHz} is shown in Annex 3.
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3.4  Spectral Power Density
The clause used for this test was CFR47 Part 15.247 (e).

The tests were carried out under normal test conditions in a fully lined anechoic chamber
using a test range of 3.0 m.

The measurements were carried out using a spectrum analyser with the RBW set to 3 kHz,
the VBW set to 5 kHz.

Only the lower channel was tested.

Laboratory Conditions: Temperature 21.0 °C Humidity 45 %

Frequency Field Power Limit
(MHz) (mV/m) {dBm) {dBm) Comment
2401.9 2.08 -28.86 8 Pass

Measurement uncertainty £3.3 dB

The plot showing the results is shown in Annex 4.
Calculation for 2401.9 MHz result:
E (dBuV/m) = Analyser Reading + Cable Loss + Antenna Factor — Pre Ampiifier Gain

= 61.48 dBpyV + 3.4 dB + 28.5dB/m - 27 dB
= 66.38 dBpV/m

E (V/im) = (10* (dBuVim / 20)) / 1e6
= 2.08 mV/m

P (W) =(E*dy* /(30 * G)
= (2.08*10° * 3)2 /(30 * 1)
=13 pWwW

E=V/im;d=3m; G =1

P {dBm) =10 logs P {(mW)
=10l0g10 1.3 * 10° mW
= -28.86 dBm

ETL SEMKO
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4 RESULTS OF RECEIVER TESTS
4.1 Spurious Emissions

4.1.1 Conducted — Line/Neutral/Ground

The clause used for this test was CFR47 Part 15.207.

Laboratory Conditions: Temperature 19.5C; Humidity 24%

Operating Frequency | peasyred Frequency | Emission Limits Comment
(MHz) (MHz) (dBuV) (dBpv)
2402.0 0.15t0 30 Note 1 56 / 46* Pass
2442.0 0.15t0 30 Note 1 56 / 46* Pass
2478.0 0.15t0 30 Note 1 56 / 46* Pass

Note 1: Ali emissions were at least 15 dB within specification

Measurement uncerfainty : £ 4.4dB

*The lowest limits are 56 dBpV (Quasi-peak) between 0.5 MHz and 5 MHz and 46 dBpV
{Average) between 0.5 MHz and 5 MHz

4.1.2 Radiated Emissions — Receive mode
The clause used for this test was CFR47 Part 15.247 (d).

The tests were carried out under normal test conditions in a fully lined anechoic chamber
using a test range of 3.0 m.

The measurements were carried out using a spectrum analyser with the RBW set to 1 MHz,
the VBW set to 1 MHz and the analyser attenuation set to 30dB.

The lower, middle and upper channels were tested.
The spurious emissions were tested up to 25 GHz (just beyond the 10" harmonic).
Laboratory Conditions: Temperature 22.0 °C Humidity 43 %

There were no emissions above measuring system noise.

All emissions were at least 10 dB within specification up to 18 GHz and at least 8 dB within
specification from 18 GHz to 256 GHz.

ETL SEMKO
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5 ANNEX 1 - OCCUPIED BANDWIDTH

5.1 Lower Channel (2402 MHz)

Melta 0 [L1] RBW 100 kHz RF ALL 10 dB
Ret Ivl -3.05 dB VBW 1 MHz
82 dbBuv 721.44288577 kHz SWT 9 ms Unit iRV
az

J\\WA
40
P20
30 L. ) W

10
¢
10
-1
mcenter 2.401923848 GH=2 400 kHz/ Span 4 MHz
Date: 17.3EP.200% 16:07:52
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5.2  Upper Channel {2478 MHz)

Delta 1 [IL1} RIW 100 kHz RE ALt 10 B
Ref Lwvi -0.23 dB VBW 1 MH=z
52 dEpv 60120240481 kiz SWi 5 ms Unit dBpv
a2
70
&0y

\f
T

=18l

Center 2. 477810621 GHz 400 kHz/ Span 4 MHz

Date: 17.8EP.2005 1%:4%:00
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6 ANNEX 2 - RADIATED SPURIOUS EMISSIONS

6.1 30 MHz to 1GHz

REF 0.0 dBm ATT 30 dB  A_writeRnex B biank
10dB; ; : :
| ; | MARKER |
! VN M”Z i
MKR . ~58. 41 |dBr |
67,4 Mz F f | 2
|
.
NEENNNNN
v ¢ i w!‘ I
L | : | ! ;
RBW 1 i
100 kHzf—t ~— =
VRY | |
100 kHzF—t— |
Syp I ﬁ
200 ms . - - : ’
START 30 MHz STOP 1.0000 GHz
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6.2 1GHzto 2.35GHz

REF 0.0 dBm
10dB/

16 of 24

September, 2005

. WWE WA habm 4 W

TT 30 dB A writedmax B_blank

| MARKER !

Oleoy Lty

ATT !

oJCTonm

1
6D. 66 |dBm |

30 dB

1

i

i

HEEEN

S i
START 1,000 CGHz
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6.3 2.35 GHz to 2.45 GHz (Lower Band Edge Measurement)

REF 0.0 AT 30 o8 A_vier 8 lark
1048/ 1 —

! 240Gz
R < —— =t
2. 4000 Giz ‘ '

RBY 100 kHz E

VBY 100 kHz E § ,
S¥P 30 ms ' ‘ ; '
START 2. 3500 GHz STOP 2. 4500 GHz
' #%% Multi Marker List %#x
No. i 2, 4024 (GHz -34, 25 dBm A
No. 2z 2. 4000 GHz ~50, 41 dBm A
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6.4 2.45 GHz to 2.55 GHz {(Upper Band Edge Measurement)

REF 0.0 dBm ATT 30 dB A B b] k
10dB/ | : E — ? View _b an

; 1; i ‘nan{mi!
R - | ‘5 ik X
2. 4781 GHz 1 g

RBY 100 ki . ! 5 % ; ? 4
VBY 106 Kz ; ; b % i ey
SHP 50 ms : e
START 2. 4300 GHz STOR 2.5500 GHz

*#% Multi Marker List *¥x
No. s 2, 4781 GHz ~34,. 58 dBm A
No. 2t 2. 4836 GHz ~50, 60 dBm A

ETL SEMKO
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6.5 2.55 GHz to 3.6 GHz

REF 0,0 dBm
10d8/ r

19 of 24

ATT 30 dB8
{ !

September, 2005

LR RV R R WiV 197

A_view B_piank

MKR

i { } i 1 H '
; ! = = ; i

L - MR
3 I 1 b CHUTLNZ
% . —oF. 18:dBm

3.240 GHz

1
§
T : I i
! ]
; i
i - H 5 —
§ _i ¥ SN SR o
|; b
i
1. ; :
H 1
i 3 ;
i i
;

: i ! i ! i
A T M |
RBY I ! o
1 00 kHZ._..,___._%.__.,M,._ % — :L u.u.T_._“.,_W.-émw.,-_-u_.m__g
100 kHz | i ? : ; ]
sp L L o
300 mg et b T—

START 2.5

o0 GHz
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6.6 3.6 GHzto 7.5 GHz

Ff%gBEJD ngn S m* 30 dB1 “A_viex B_blank
. i 5 MARKER

56t
~5B. 0G| dBm

}e —

MKR
S.611 GHzl

P
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6.7 7.5 GHz to 10 GHz

REF 0.0 dBm ATT 30 dB A_view B_blank
10d8/ T | ! I ] T T
— ‘ ? - JRHER
.3 , 7,835 bR
R :r -5t
7.854 GHz 2 s ‘
M"J AhPh il i i . et b
RBY 100 KHz — !
VBY 100 Ktz — | ]
S¥P 500 ms e ‘ | '
START 7.500 CHz ST0P 10.000 GHz
*¥x¢ Multi Morker List #%«
No. 1: 8. 857 GHz ~30. 81 dBm A
No. 2 7.834 CHz ~51. 84 dBm A
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7 ANNEX 3 - CONDUCTED EMISSIONS

71 Transmitting and Receiving

EROB0I5197 5
Cenducted Eraissions

Sap 2005

BT Game Pad & Lantog
Bl ek

{ip Gk, 115y B0HR
Tparator

Test Spat

Samrnant

Phasus e anf Hudnet

R I secrins det | SulleX Damangd & o, Conducted Emisalons £ 040 10

Goen St 1 Haigsy
R . Fremunsies S e s facener Sotings - - . —
Start Stops Sl B Erateeror B2 e Alan Proang nige
hiEy: e Fd PN SieHz aurz HiRAY hren At {FF [t}
Transduoar o, Srari ) Mty
H 0 iz e e H] LIBNTHTS
Fal el btz BiET
Fingd Menmrginen! Datactors’ WO AY
2 ihed
Tbanges: 5
ezt Matgin: £ 48
Frsgd Moaslrsmont Hozets
Fraguenty GP Loy GF L L leka Prase R
X 23 wlpy BV 48 - -
F1G 1887 it i3
3038 3 1t i
4138 LE &
a7 H &
2800 # @
AT4% i kil
Froguency AY Lavat &Y Lt AY Doty Prase S
Wiz G R o - -
.18 281 G800 2 "
[ s 1052 51.5% [ K3
oy Gl Lok 84 3
DI 160 SB.00 K E3
2 g8s e B S3O% Lt &
14,378 50 Bo.00 4] 13

* Bt sxcascus

Irioaled PrasePL shows Configuration of max. Erdewsn
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Conducted Emissians
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EiT: Gams Pad & Lapap
el Saltek
Tp Sond. §1EV 80z
Dperais 0 Fostsy
Tt Speu: FOC Prtis
Commert. PROSW1
Fhasee. Line and Meutral
Rt Fie, cnournp.dat | Sagex GEnepe & aptes, Condutted Emignong FOO 45,
Sy Setiinge (1 Hange
Frog e e m e Recater Setirgie
Siaet Slop Step - Detectay B Time e
TEHE Jiiy SkHz ey RifeAly o
Trangucer M. St Siep Mame
f 0 Gz Kt LISNT47S
3t Bz BOMHY it
Finel Mensitanen Tebganrs ROP e Ay
besa Tame: 4640
Subrsngés 2%
e g § 48
a2 FOOTROE
Y o
i
a0
£
L E e
: ) PSS
i
-
%
o
20 -
[1R1-3 3 RLiRe]
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8 ANNEX 4 - SPECTRAL POWER DENSITY

8.1 Lower Channel (2402 MHz)

Marker 1 [I1l] REW 3 kHz RE ALY 10 dB
Ref Twvl 34 .48 dBuv VBW 5 kHz
82 dBuv 2.40198066 GHz SWI 100 s Unit dRuV
82
70
50l
en ™
AMAX Ima
i
1

]i P20

Center 2.401923548 Gz 30 kHz/ Span 300 kHz

Date: L7.8EP.200% 16:46:086
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