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FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

1 GENERAL INFORMATION

1.1 Testhouse Info
Name : Nemko AS
Nemko Comlab
Address : Gasevikveien 8, Box 96
N-2027 Kjeller, NORWAY
Telephone : +47 64 84 57 00
Fax : +47 64 84 57 05
E-mail: post@comlab.no
FCC test firm registration # : 994405
IC OATS registration # : 4443
Total Number of Pages: 40
1.2 Client Information
Name : Atmel Norway AS
Address : Vestre Rosten 79,
N-7075 Trondheim, Norway
Telephone : +47 72 88 43 88
Fax : --
Contact:
Name : Ingar Hanssen
Telephone : +47 72 88 43 88
E-mail : hanssen@atmel.com
1.3 Manufacturer

Same as client

Nemko AS, N-2027 Kjeller Page 3 (40)



TEST REPORT

FCC part 15C

Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

2 Test Information

2.1 Test Item

Name : RZUSBSTICK
FCCID: VW4AVRRZUSBSTICK
Model/version : RZUSBSTICK
Serial number : Not stated
Hardware identity and/or version: | A09-0320
Software identity and/or version: | 1.0

Frequency Range : 2405 — 2480 MHz
Tunable Bands : 1

Number of Channels : 16"

Operating Modes : TX & RX

Type of Modulation : O-QPSK
Emissions Designator : G1D

User Frequency Adjustment :

None, Software controlled

Rated Output Power :

2 mW (3 dBm)

Type of Power Supply :

3.6VvVDC

Antenna Connector :

Integral antenna only

Antenna Diversity Supported :

No

1) 16 channels in use.

Theory of Operation

The RZUSBSTICK transceiver module is an IEEE® 802.15.4-compliant device that operates in the 2.4
GHz ISM frequency band. This transceiver module specially designed for the Zigbee protocol stack for

wireless star and mesh networks.

Description of Test Item

The RZUSBSTICK is an USB dongle with dimension of 8 cm X 5.1cm.

Nemko AS, N-2027 Kjeller
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

2.2 Test Environment

22.1 Normal test condition
Temperature: 20-22°C
Relative humidity: 20-40%
Normal test voltage: Power from USB

The values are the limit registered during the test period.

2.3 Test Period

Item received date: 2007-12-13
Test period : from 2007-12-13 to 2007-12-14 & 2008 - 01 -10
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

3 TEST REPORT SUMMARY

3.1 General

Manufacturer: Atmel Norway AS
Model No.: RZUSBSTICK
Serial No.: Not stated

All measurements are traceable to national standards.

The tests were conducted for the purpose of demonstrating compliance with FCC CFR 47 Part
15.247.

Radiated tests were conducted in accordance with ANSI C63.4-2003. The radiated tests were made in
a semi-anechoic chamber at measuring distances of 3 and 10meters.

X] New Submission X1 Production Unit
[] Class Il Permissive Change [] Pre-production Unit
DTS Equipment Code ] Family Listing

THIS TEST REPORT RELATES ONLY TO THE ITEM (S) TESTED.

Deviations from, additions to, or exclusions from the test specif ications are described in
“Summary of Test Data”.

TEST REPORT #: 98175-6

TESTED BY: Mm\/&e\ O\/L/w\ A DATE: 09.04.2008

G.Suhanthakumar, Test engineer

Nemko Comlab AS authorizes the above named company to reproduce this report provided it is reproduced in its entirety and
for use by the company’s employees only. Any reproduction of parts of this report requires approval in writing from Nemko
Comlab AS.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of
such third parties. Nemko Comlab AS accepts no responsibility for damages suffered by any third party as a result of decisions
made or actions based on this report.

This test report applies only to the items and configurations tested.
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

3.2 Test Summary

Name of test FCC Part 15 reference RSS210 Issue 7 & | Result
RSS Gen Issue 2
Supply voltage variations 15.31 (e) 8 (RSS-GEN) N/A?
Number of operating frequencies 15.31 (m) A8.1 Complies
Power-line Conducted Emissions 15.107(a) 7.2.2 (RSS-GEN) | Complies
(Receiver)
Radiated Emissions limits (receiver) 15.109(a) 6 (RSS-GEN) ref. 15.209(a)
Antenna requirement 15.203 7.1.4 (RSS-GEN) Complies1
Radiated emissions limits for restricted | 15.205(a) Complies
bands
Power Line Conducted Emissions 15.207(a) 7.2.2 (RSS-GEN) N/A?
Radiated emission limits 15.209(a) A8.5 Complies
Bandwidth 15.247(a)(2) A8.2 Complies
Peak Power Output 15.247(b)(3) A8.4 Complies
Power Spectral Density 15.247(d) A8.2 Complies
Out-of-band emissions (Antenna 15.247(c) A8.5 Complies1
Conducted)
Out-of-band emissions (Radiated) 15.247(c) A8.5 Complies
Lower band edge radiated emission 15.247(c) A8.5 Complies
Upper band edge radiated emission 15.247(c) A8.5 Complies

! Integral antenna only . For testing purpose 50 ohm MPX connector was provided.
2The power is taken from USB port.

3.3 Description of modification for Modification Fi ling

Not applicable.

3.4 Comments

The channels are selected with a laptop PC connected to the EUT. The laptop is only used for
selection of channels. The measurements are performed at channels near top Ch 26, near middle Ch
18 and near bottom Ch 11. And the out put level is set to maximum in the software. The EUT complies
at these channels.

Radiated:

The selection of channels are done by manufacturer out side the test chamber. The lab top is used
during the test as power via USB port and no data transmission through USB port. The laptop Model
type is DELL Latitude, D610. The laptop is belongs to the manufacturer.

The USB port is populated during spurious emission measurements.

The radiated measurements are tested on three axis.

A temporary antenna connector is used only for making conducted RF measurements for evaluation
purposes.

Power line conducted emission:
For power line conducted emission a Toshiba LapTop is used ( Satellite)

3.5 Family List Rationale

Not Applicable.
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TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

4 TEST RESULTS

4.1 Power-line Conducted Emissions

Para. No.: 15.207 (a)

Test Performed By: G.Suhanthakumar

Date of Test: 08.04.2008

Measurement procedure: ANSI C63.4-2003 using 50
Test Results:

For host a laptop PC is used.
Toshiba Satellite

Model: PS141E-3FXCW-NO
S/N: 43795605G

Complies

Toshiba AC Adapter: S/N: 03302006
Model: PA3201U-1ACA

Highest measured value (L1 and N):

pH/50 ohms LISN.

Frequency Detector  [Measured value Limit Margin
MHz QP/AV dBuv dBuv dB
0,150 QP 53 66 13
0,150 AV 39 56 17
0,249 QP 40 61,8 21,8
0,249 AV 23 51,8 28,8
0,465 QP 50 56,6 6,6
0,465 AV 24 46,6 22,6

The measured power line conducted emission for laptop alone and with USB card(EUT) is identical.
The power line conducted emission is not changed due to the USB card.

See the attached graphs for peak scan. The measured peak values are also within the requirements.

Nemko AS, N-2027 Kjeller
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@ Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

NEMKO Comlab

08. Apr 08 16:25

Peak
Operator: gns
Comment: Atmel

RZUSBSTIKK
Mains with PC
FCC part 15
uUsB

Scan Settings (1 Range)

|--=-m-- Frequencies ----------- |[-=-=mmmm- Receiver Settings ------------ |
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L1 polarity - power line conducted emission
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@ Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

NEMKO Comlab 08. Apr 08 16:49
Peak
Operator: gns
Comment: Atmel
RZUSBSTIKK
Mains with PC
FCC part 15
usB

Scan Settings (1 Range)
|- Frequencies ----------- |[---=--- Receiver Settings ------------ |

Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
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dBuv O Mkr : 150.00 kHz 56.9 dBUV
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N polarity — power line conducted emission
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

4.2 Minimum 6 dB Bandwidth

Para. No.: 15.247 (a)(2)

Test Performed By: G.Suhanthakumar Date of Test: 13.12.2007

Test Results: Complies

Measurement Data:

6 dB Bandwidth (MHZz)

Ch11 Ch 19 Ch 26
2405MHz 2440MHz 2480MHz
1.28 1.36 1.36

Requirements:

For Digital Transmission Systems in the 2400-2483.5 MHz band the minimum 6 dB bandwidth shall be
at least 500 KHz.
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TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Delta 1 [T1] RBW 100 kH=z RF Att 0O dB
Ref Lvl 0.20 dB VBW 100 kH=z
1 dBm 1.28256513 MHz SWT 5 ms Unit dBm
11 dB|Offset Wﬁm\\ 2
-10 /fr Lk
-20 / \
. ik IR
_40 /PWJ - Y Lfﬁ\
e , M«r“lm ﬁf\n A,
VRN 1Y VI
-0 7
-70
-80
-390
Center 2.405 GHz 2 MHz/ Span 20 MHz

Date: 13.DEC.2

007 13:10:16

Ch11 — 6 dB bandwidth — 1.28MHz

Delta 1 [T1] RBW 100 kHz RFE Att 0 dB
Ref Lvl 0.11 dB VBW 100 kHz
1 dBm 1.36272545 MHz SWT 5 ms Unit dBm
11 dB|Offset
JVMN\ A
-10 JH 11
-20 / \
ﬁ/ﬁ" 1
40 N\J \ Uﬁuﬂh
. T [w\! \/M\ W
AV Y] IV VA
-B60 N} i v
-70
-80
-390
Center 2.445 GHz 2 MHz~ Span 20 MHz
Date: 13.DEC.2007 13:52:44

Ch19 - 6 dB bandwidth — 1.36MHz
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TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Delta 1 [T1] RBW 100 kH=z RF Att 0 dB
Ref Lvl -0.27 dB VB 100 kHz
1 dBm 1.36272545 MHz SWT 1 s Unit dBm
8]
T1 dB| Offset D -
. /J‘ L\
/ M
0 m{f\f VN\ £y
50 0% rJ,JL\ f‘\v)./l_\f

UT Y

-70

-80

-390

Center 2.48 GHz

Date: 13.DEC.2

007 14:20:01

2 MHz/

Span 20 MHz

CH26 - 6 dB bandwidth — 1.36MHz
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TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

4.3 Peak Power Output

Para. No.: 15.247 (b)

Test Performed By: G.Suhanthakumar

Date of Test: 13.12.2007 & 10.01.2008

Test Results: Complies

Measurement Data.:

Maximum Conducted Peak Output Power

RF channel Ch11 Ch 19 Ch 26
Measured value (mW) 1.68 1.66 151
Maximum Fieldstrength

RF channel Ch11 Ch 19 Ch 26
Measured value (dBuVv/m) 91.53 91.71 91.72
Maximum EIRP

RF channel Ch11 Ch 19 Ch 26
Measured EIRP (mW) 0.32 0.24 0.27
Antenna gain dBi -7.2 -8.4 -7.5

Antenna gain = 10*log(EIRP/Conducted Power) dBi

The EIRP is measured using substitution method. The maximum eirp is obtained at horizontal

polarization.

Detachable antenna?

|:|Yes & No

If detachable, is the antenna connector non-standard? |:| Yes |:| No

Requirements:

The maximum peak output power shall not exceed the following limits:
For Digital Transmission Systems in the 2400 - 2483.5 MHz band: 1 Watt

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from
the intentional radiator shall be reduced below the stated value above by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

Nemko AS, N-2027 Kjeller
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(N) Nemko

TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1]1 RBW 2 MH=z RF Att 10 dB
Ref Lvl 2.24 dBm VBW 2 MH=z
11 dBm 2.40445882 GHz SWT 5 ms Unit dBm
10
11T dB[Offset
A
s v
e // \\
-20 v .
0 M"_,.V"/J .
M R
-50
-B60
-70
-80
Center 2.405 GHz 2 MHz/ Span 20 MHz
Date: 13.DEC.2007 13:11:48
Ch11l - Conducted Peak Output Power
Marker 1 [T1] RBW 2 MH=z RFE Att 10 dB
Ref Lvl 2.19 dBm VBW 2 MH=z
11 dBm 2.44453908 GHz SWT 5 ms Unit dBm
10
11 dB|Offset
A
0 —
L ~
_10 // \\
-20 /, \\\\\
-30 /
,md’”ﬂw*ﬂw \\Kwﬂhwmwh
-40 o] Moy
= -]
-50
-60
-70
-80
Center 2.445 GHz 2 MHz~ Span 20 MHz

Date:

13.DEC.2007 13:55:31

Ch19 — Conducted Peak Output Power
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TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 2 MH=z RF Att 10 dB
Ref Lvl 1.79 dBm VBW 2 MH=z
11 dBm 2.473961924 GHz SWT 5 ms Unit dBm
10
11 dB|Offset
A
u}
e ~
_10 // \\
-20 /
B / \
-40 o] e
L= T
-50
-60
-70
-80
Center 2.48 GHz 2 MHz/ Span 20 MHz

Date:

13.DEC.2007

14:23:21

Ch26 — Conducted Peak Output Power
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TEST REPORT

FCC part 15C

Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

4.4 Spurious Emissions (Radiated)

Para. No.: 15.247 (c)

Test Performed By: G.Suhanthakumar

Date of Test: 12.12.2007 & 10.01.2008

Test Results: Complies

Measurement Data.:

Lower Band-edge radiated measurements

Frequency Power below nearest channel, dB Limit Margin
GHz RF ch 11 DSS dB dB
2.4 41.14 -20 21.14

Band-edge field strength 2.4 GHz:

Marker Delta 100kHz RBW: 41.14dB

Peak Field Strength 91.53—41.14 = 50.39 dB pV/m

Average Field Strength: 50.39 dB  pV/m —13.2 dB = 37.2 dB pV/m

Upper Band-edge radiated measurements

Frequency Power below nearest channel, dB Limit Margin
GHz RF ch 26 DSS dB dB

2.4835 42.95 -20 22.95

Band-edge field strength 2.4835 GHz:
Marker Delta 100kHz RBW: 42.95dB

Peak Field Strength: 91.72— 42.95 = 48.77 dB uvV/m

Average Field Strength: 48.77 dBuV/m — 13.2 dB = 35.6 dBuV/m

RF conducted emissions to 25 GHz

Maximum RF level outside operating band:
RF ch 11: 55.98 dBC, margin > 20 dB
RF ch 19: 52.19 dBC, margin > 20 dB
RF ch 26: 69.55 dBC, margin > 20 dB

Nemko AS, N-2027 Kjeller
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® Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Ref Lvl 91.53 dBuV/m VB 1 MHz

105 dBx 2.40450401 GHz SWT 1 s Unit dBuV./m
100 -

—

90
B0

1MAX 1MA
70

. / N

W W
50
40
30
Center 2.405 GHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN.2008 13:53:25
Ch11 - lower-band —field strength
Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 41.14 dB VBW 100 kHz
97 dBx 5.37074148 MHz SWT 1 s Unit dBuV./m
L
S0
80 [\
VO 1MA
60
TDF
50

B s S R L
20
Center 2.4 GHz 8 MHz~ Span 80 MHz
Date: 10.JAN.2008 13:55:22

Ch11 - Lower-band-edge — Delta-marker
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FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

®

S0

Marker 1 [T1]
Ref Lvl 91.72 dBuV/m
97 dBx 2.47956413 GHz

RBW 1 MHz RF Att 20 dB
VBW 1 MHz
SWT 1 s Unit dBuV./m

Pl

B0

/

70

AN TE

1MA

60

50

“‘% TDF

40

30

20

Date

@

S0

Center 2.48 GHz 1.5 MHz/ Span 15 MHz

: 10.JAN.2008 14:17:51

Ch26 — upper-band —field strength

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 42.95 dB VBW 100 kHz
97 dBx -3.12625251 MHz SWT 1 s Unit dBuV./m
[ |

80

70

AN TE

1MA

60

50

TDF

40

20

bt ..Lw.luj UA Ilkvuavnulurﬂvﬁw‘rum

Mmmh]n I N WO RPN |
TRy PP v dral

Date

Center 2.4835 GHz B8 MHz/

: 10.JAN.2008 14:19:11

Span 80 MHz

Ch26 — Upper-band-edge — Delta -Marker
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FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Delta 1 [T1]1 RBW 100 kH=z RF Att 0 dB
Ref Lvl -57.398 dB VB 100 kHz
1 dBm 2.40480875 GHz SWT 6.4 s Unit dBm
u]
T1 OBl Offsol .
-10
-20
-30
—40
-50
-60 -
l |
,,.l JMWMMWMMM
-80 P
-390
Start 9 kHz 2.4838399391 GHz.~ Stop 25 GHz
Date: 13.DEC.2007 14:46:12
Ch11 - Conducted Spurious — 9kHz — 25GHz
Delta 1 [T1] RBW 100 kH=z RF Att 0 dB
Ref Lvl -52.19 dB VB 100 kHz
1 dBm 2.45480884 GH=z SWT 6.4 s Unmit dBm
0
11 dBlI Offset
A
-10
-20
-30
—-40
-50
-B60
B \,.w"'ﬂ M
wmul TG TGN WA W) PRT W (o SO
—80fpred h i
-390
Start 9 kHz 2.48838939391 GHz.~ Stop 25 GHz
Date: 13.DEC.2007 13:54:19

Ch19 - Conducted Spurious — 9kHz — 25GHz
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FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 3 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -67.28 dBm VBW 100 kH=z

-10 dBm 7.444883878 GHz SWT 6 s Unit dBm
-10

-20

-30

-40

-50

-60

-70

-80 e

NATAT peR WWMMM

-390

-100

-110

Start 1 GHz 2.4 GHz~- Stop 25 GHz

Date: 14 .DEC.2007 S:12:42

Ch26 — Conducted Spurious — 9kHz — 25GHz
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Duty Cycle Calculation:
RF duty cycle: Calculation according to RF burst Para 15.35 (c)
-20*log (0.098ms/0.45ms) = 13.2 dB
Maximum duty cycle according to Para 15.35 (b): 20 dB

This value is used to calculate Average field strength above 1 GHz from measured Peak value.

Delta 1 [T1] RBIW 1 MH=z= RF Attt 50 dBb
Ref Lvl1 1.681 dB VB 1 MH=z=
20 dBm 98 .196333 us SWT 1 ms Umit dBm
20
A
10
s} - T
-10
-20
-30
L in ihnia
—40 U"M’U + ]
-50
-60
-70
—80
Center 2.405 GH=z 100 s~
Date: 13.DEC.2007 12:58:03
Duty Cycle — ON-time
Delta 1 [T1]1 RBWW 1 MH=z= RF Attt 50 dB
Ref Lwvl 3.35 dB VB 1 MH=z
20 dBm 350.701403 ws ST 1 ms Umnit dBm
20
Aa
10
T r - p ™
—10
-20

T

—40 &)thﬂhvf\ 1

—-70

-80

Center 2.405 GH=z 100 s~
Date: 13.DEC.2007 12:58:54

Duty Cycle — OFF time
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TEST REPORT

FCC part 15C
Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

Radiated Emissions, 1-25 GHz, peak

1-18 GHz measured at a distance of 3m, 18-25 GHz measured at 1m.

No radiated spurious emissions detected with 50 ohm load.

Radiated Emission 1 — 25 GHz, Peak

Measured with Peak Detector

Frequenc |RF Dist. corr. Field strength, Peak, Duty cycle | Limit Margi
y channel factor 3m corr. n
factor
GHz 11-26 dB dBuv/m dB dBuv/m| dB
4.809 11 0 50.54 - 74 23.46
4.889 19 0 51.69 - 74 22.31
4,959 26 0 52.33 - 74 21.67
7.213 11 0 55.85 - 74 18.15
7.333 19 0 56.16 - 74 17.84
7.438 26 0 56.16 - 74 17.84
8-25 11,18,26 0 None detected - - -
Radiated emission 1- 25 GHz, Average
Calculated value from Peak Detector
Frequenc |RF Dist. corr. Field strength, Peak, 3 Duty Cycle Limit Margi
y channel factor meters correction n
factor
GHz 11-26 dB dBpVv/m DB dBuv/m| dB
4.809 11 0 50.54 13.2 54 16.7
4.889 19 0 51.69 13.2 54 15.5
4,958 26 0 52.33 13.2 54 14.9
7.213 11 0 55.85 13.2 54 11.3
7.333 19 0 56.16 13.2 54 11.0
7.438 26 0 56.16 13.2 54 11.0
5-25 11,18,26 0 None detected - - -

Antenna factor, amplifier gain and cable loss are included in spectrum analyzer “Transducer factor”.

Nemko AS, N-2027 Kjeller
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TEST REPORT
FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

In RX mode the spurious is same as for TX mode below 1 GHz. Above 1 GHZ only LO is detected.

Radiated emission 1- 25 GHz, Average

Calculated value from Peak Detector

Frequenc |RF Dist. corr. Field strength, Peak, 3 Duty Cycle Limit Margi

y channel factor meters correction n
factor

GHz 11-26 daB dBpVv/m dB dBuVvV/m| dB

2.403 11 -26 0 46.12 - 54 7.88

Nemko AS, N-2027 Kjeller
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® Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 50.54 dBuV/m VBW 1 MHz
97 dBx 4.81118737 GHz SWT 1 s Unit dBuV./m
lal
80
80
e e 1MA
60
TDF
50 TANRGAIT Tiaas
ENINSRTY I P (T Y PR SR PYO PV AT
40
30
20
Center 4.81 GHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN.2008 14:01:01
nd :
Ch11 — 2" harmonic
Marker 1 [T1] RBW 1 MHz RF Att 0 db
Ref Lvl 55.85 dBuV/m VBW 1 MHz
87 dB« 7.21651804 GHz SWT 1 s Unit dBuV./m
[ |
30
80
4 1MA
60

50
40
30
20
Center 7.215 BHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN.2008 14:07:18

CH11 - 3" harmonic
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(N) Nemko

TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 51.69 dBuV/m VBW 1 MHz
87 dB« 4.88908317 GHz SWT 1 s Unit dBuV./m
LAl
S0
80
| pamams 1MA
B0
1 TDF
50 )
’_’M"
N gub, At ANl i | s MMWMMWN
40
30
20
Center 4.89 GHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN. 2008 14:12:31
nd :
Ch19 — 2™ Harmonic
Marker 1 [T1] RBW 1 MHz RF Att 0 dBb
Ref Lvl 56.16 dBuV/m VBW 1 MHz
87 dBx 7.33651804 GHz SWT 1 s Unit dBuV./m
[ |
80
B0
VO 1MA
60
wJNVvKﬁdVJWwva&U*wMNkawyﬂiv*”&wbb‘MWA*ﬁNLVWMNKF“WVNNbMuﬂ$~PMNbuwﬁmw% TDF
50
40
30
20

Date

Center 7.335 BGHz
10.JAN.2008 14:

1.5 MHz/ Span 15 MHz

14:13

CH19 — 3" Harmonic

Nemko AS, N-2027

Kjeller

Page 27 (40)



(N) Nemko

TEST REPORT

FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 52.33 dBuV/m VBW 1 MHz
97 dBx 4.96100701 GHz SWT 1 s Unit dBuV./m
fal
90
B0
O 1MA
60
TDF
50 LTV P
T K| 2o
AR A RS WA TN [ g R I TSI RO
40
30
20
Center 4.96 GHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN.2008 14:22:05
nd -
Ch26 — 2™ Harmonic
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 56.16 dBuV/m VB 1 MHz
87 dBx 7.44160822 GHz SWT 1 s Unit dBuV./m
[ |
S0
80
O+ 1MA
60
CANEY WMWM%WMMMW& TDF
50
40
30
20

Center 7.44 GHz

1.5 MHz/

Date: 10.JAN.2008 14:23:39

CH26 — 3" Harmonic

Span 15 MHz
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(N) Nemko

TEST REPORT

FCC part 15C
Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 46.12 dBuV/m VBW 1 MHz
97 dBx 2.40292485 GHz SWT 1 s Unit dBuV/m
S0
80
70
B0
50
20 deitod il s ol oo M\ﬂum n“]nl‘u .]IAVLIJ..;I oot b ad L
30
20
Center 2.403 GHz 1.5 MHz/ Span 15 MHz
Date: 10.JAN.2008 14:32:34

RX - Radiated measurement LO

Nemko AS, N-2027 Kjeller
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TEST REPORT

FCC part 15C
Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

Radiated emissions 30 — 1000 MHz.

Detector: Quasi-Peak

Measuring distance 3 m.

Tested in active mode.

Frequenc | Operational Field Measuring Limit Margin
y condition strength distance ECC15.209

MHz dBuv/m m dBuVv/m dB
30 -200 TX ON/RX <20 3 40 >20
200 -1000 | TX on/RX <20 3 40 >20

Nemko AS, N-2027 Kjeller

Page 30 (40)



@ Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Nemko Comlab 13. Dec 07 16:39
Peak

EUT: AVR RAVEN USB

Manuf: ATMEL

Op Cond: 4m hp, 3 mdistance

Operator: ans

Test Spec: FCC part 15.247

Comment: TX active

Scan Settings (1 Range)

|- Frequencies ----------- | E—— Receiver Settings ------------ |
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
30M 200M 50k 120k PK  50ms OdBLN ON 60dB

Transducer No. Start Stop Name
20 30M 200M  HK116

dBuV/m O Mkr : 197.5500 MHz 19.1 dBUV/m
50

45

40

35

30

25

20

|
W
N
WA
Wi
I/}

15

i
N
MV

il
Vu {

| !
A A Al a M
I \ L L
Uy “P\”\Jv’ W/KJU‘, ‘\/“v‘ \
10 ! ‘

N A
N AU
\\J\va’u\’\ \w‘v\

30 40 60 80 100 120 140 160 180 200
MHz

VP — 30 - 200 MHz
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(N) Nemko

TEST REPORT

FCC part 15C

Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

Nemko Comlab

Peak

EUT: AVR RAVEN USB
Manuf: ATMEL

Op Cond: 1m vp, 3 mdistance
Operator: ans

Test Spec: FCC part 15.247
Comment: TX active

Scan Settings (1 Range)

Frequencies ----------- | E—— Receiver Settings
Stop Step IF BW Detector M-Time Att
200M 50k 120k PK  50ms 0dB

<> Mkr

dBuv/m

13. Dec 07 16:46

en Preamp OpRge
LN ON 60dB

Name
HK116

Transducer No. Start Stop
20 30M  200M

126.0000 MHz 20.7 dBuV/m

50

45

40

35

30

25

20

15

|
b \‘H
W A I
‘\m‘u”\/“‘r“d \“‘J

| A

\\/

\\ N\h W
|

\\ I
VLWV
Il

1Y W

i

N[

[INW
|

I
\ Al
h o~y A
YW

|
/

10

30 40 60 80

180 200

MHz

120 140

HP — 30 — 200MHz
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@ Nemko TEST REPORT
FCC part 15C
Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

Nemko Comlab 13. Dec 07 15:17
Peak

EUT: AVR RAVEN USB

Manuf: ATMEL

Op Cond: 1m vp, 3 mdistance

Operator: ans

Test Spec: FCC part 15.247

Comment: TX active

Scan Settings (1 Range)
|- Frequencies ----------- | E—— Receiver Settings ------------ |

Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
200M 1000M 50k 120k PK  50ms AUTO LN ON 60dB

Transducer No. Start Stop Name
21 200M 1000M  HL223

dBuV/m O Mkr : 813.7000 MHz 31.2 dBUV/m
50

45

40

35

30

25

7
AR
N A
A M AW

I ‘»\A/\’b

20 L AL

N
"I

15

10

200 300 400 500 600 700 800 900 1000
MHz

VP — 200 — 1000GHz
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(N) Nemko

TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Nemko Comlab

Peak

EUT: AVR RAVEN USB
Manuf: ATMEL

Op Cond: 4m hp, 3 mdistance
Operator: ans

Test Spec: FCC part 15.247
Comment: TX active

Scan Settings (1 Range)

|- Frequencies ----------- | E—— Receiver Settings ------------ |

Stop Step IF BW Detector M-Time Atten Preamp OpRge
1000M 50k 120k PK  50ms AUTO LN ON 60dB

Transducer No. Start Stop
21 200M  1000M

dBuV/m O Mkr : 954.1500 MHz 33.2 dBUV/m

13. Dec 07 15:32

Name
HL223

50

45

40

35

P

A
WA/

§> N /ﬁf’\

30

A \\ /v‘h\/ ’AW/\JM

" \
4 N !

25

YAV
YA

e
WAL

20 (AL

15

10

200 300 400 500 600 700

HP 200 — 1000MHz

800

900

1000
MHz
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

4.5 Power Spectral Density (PSD)

Para. No.: 15.247 (d)

Test Performed By: G.Suhanthakumar Date of Test: 13.12.2007

Test Results: Passed

Measured and Calculated Data:
Measured Conducted Values:
Ch11 - Lower Channel:

PSD = 35 - 48.94 dBm/Hz= - 13.94 dBm
Ch19 - Middle Channel:

PSD = 35 -49.07 dBm/Hz = - 14.07 dBm
Ch 26 - Upper Channel:

PSD = 35 - 49.68 dBm/Hz = -14.68 dBm

The spectrum line spacing is less than 3kHz, therefore used noise power density and corrected 35 dB
for 3kHz

Requirements:

The Power Spectral Density of a Digital Transmission System shall be no greater than +8 dBm in any
3kHz band

No requirements for Frequency Hopping Systems.
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@ Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1]1 RBW 3 kH=z RF Att 10 dB
Ref Lvl -13.84 dBm VBW 3 kHz
11 dBm 2.40545240 GHz SWT 500 s Unit dBm
10
11 dB|Offset ?
u}
~-10
_20 leu{;uM ( W d el U\ frf%nwﬂwwﬁﬂ\ -— i
-30 U \h[ “/
—40
-50
-60
-70
-80
Center 2.4048933988 GHz 150 kHz~ Span 1.5 MHz
Date: 13.DEC.2007 13:28:58
Ch11 - Power Density — Conducted measurement
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -14 .07 dBm VB 3 kH=z
11 dBm 2.44457164 GHz SWT 500 s Unit dBm
10 pr——
11 dB|Of fset ?

VR B LV S FERY O, P N

. Ww““w M -

-40

-50

-60

-70

-80

Center 2.4445739158 0GHz 150 kHz~ Span 1.5 MHz

Date: 13.DEC.2007 14:06:23

Ch19 - Power Density — Conducted measurement
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@ Nemko TEST REPORT

FCC part 15C
Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

Marker 1 [T1] RBW 3 kH=z RF Att 10 dB
Ref Lvl -14.68 dBm VBW 3 kHz

11 dBm 2.47957315 GHz SWT 500 s Unit dBm
10

11 dB|Offset

-10

L W, WY VPNLY GV OO L MR Tl

-40

-50

-60

-70

-80

Center 2.4738454408 GHz 150 kHz~ Span 1.5 MHz

Date: 13.DEC.2007 14:40:03

Ch26 — Power Density — Conducted measurement
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TEST REPORT

FCC part 15C
Project no.: 98175-6

FCC ID: VW4AVRRZUSBSTICK

5 LIST OF TEST EQUIPMENT

To facilitate inclusion on each page of the test equipment used for related tests, each item of test
equipment and ancillaries are identified (hnumbered) by the Test Laboratory.

No. [Instrument/ancillary Tlype of instrument/ancilla ry | Manufacturer Ref. no.
1 |FSEK Spectrum Analyzer Rohde & Schwarz LR 1337
2 |ESN EMI Receiver Rohde & Schwarz LR 1237
3 |3115 Antenna horn EMCO LR 1330
4 (643 Antenna horn Narda LR 093
5 |642 Antenna horn Narda LR 220
6 |PM7320X Antenna horn Sivers lab LR 103
7 | DBF-520-20 Antenna horn Systron Donner LR 101
8 |638 Antenna horn Narda LR 098
9 | Sucoflex 102E Cable microwave Suhner LR 1370
10 | 6032A Power supply HP LR 1062
11 |ESH3-Z3 LISN Rohde & Schwarz LR 1076
12 |8449B Amplifier Hewlett Packard LR 1322
13 |959C Printer Hewlett Packard LR 1414
14 |HFH2-z2 Antenna loop Rohde and Schwarz | LR 285
15 |10855A Amplifier Hewlett Packard LR 1445
16 |HL223 Antenna log.per Rohde & Schwarz LR 1261
17 |HK116 Antenna biconic Rohde & Schwarz LR 1260
18 |ESVS 30 Test Receiver Rohde & Schwarz LR 1101
19 |R3271 Spectrum Analyzer Advantest LR 1123
20 [B32-10R Power supply Oltronix LR 126
21 |[FSU26 Spectrum Analyzer Rohde & Schwarz LR 1504

Nemko AS, N-2027 Kjeller
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@ Nemko TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

6 BLOCK DIAGRAM

6.1 System set up for radiated measurements

AVRZREVAN LCD
(EUT)

USB port

DELL PC

System set-up for power line conducted measurements

AVRZREVAN LCD
(EUT)

USB port

Toshiba PC AC
adapter
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TEST REPORT
FCC part 15C

Project no.: 98175-6
FCC ID: VW4AVRRZUSBSTICK

6.2 Test Site Radiated Emission

Anechoic Chamber

EUT

Non-conducting
support on Turntable,
H=0.8m

Ground Plane

Antenna /

H=1-4m

Test Receiver

Shielded Room
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