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1.  General Description

1.1  Product Description

The equipment under test (EUT) is a Crestron 2.4GHz two-way RF transceiver module,
model: CWD6671, serial number: CNA6332589.

1.2  Test Methodology

Measurements were performed according to the following procedures and standards:

ANSI C63.4: 2003

FCC procedure, “Measurement of Digital Transmission Systems Operating under
Section 15.247, March 23, 2005

Industry Canada RSS-Gen Issue 2

Industry Canada RSS-210 Issue 7

Industry Canada ICES-003 Issue 4

All measurements were performed in a 3-meter semi-anechoic chamber and the control

room.

1.3  Test Facility

The 3-meter semi-anechoic chamber used to collect conducted and radiated emission data
is located at 22 Link Drive, Rockleigh, New Jersey. This test facility has been placed on
file with the FCC, Registration Number: 412871, and Industry Canada, File: 46405-5683.

FCC ID: EROCWD6671 Page 3 of 40
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1.4 Test Equipment

IC: 5683C- CWD6671

Description Model Serial No. Frequency Range Calg);‘taetlon
R&S EMI Receiver ESU40 100076 20 Hz — 40 GHz Dec. 12,2008
Teseq Bilog Antenna CBL 6112D 25231 30 MHz -2 GHz Jan. 12,2009
ETS-Lindgren Double Ridge | 5, 00092366 | 1 GHz— 18 GHz Aug. 14,2008
Horn Antenna
R&S Preamplifier TS-PR18 100044 30 MHz - 18 GHz Feb. 11, 2009
ETS-Lindgren Standard Gain | 5, ¢, 00078911 | 18 GHz—26.5GHz | Apr.3,2009
Horn Antenna
R&S Preamplifier TS-PR26 100030 18 GHz - 26.5 GHz Jan. 21, 2009
Solar Electronics LISN 9252-50-R-24-N | 068545 10 kHz — 50 MHz Feb. 16,2009
1.5 Evaluation Summary
Rule Section .
Description/Parameters Results
FCC IC
§15.203 N/A Antenna Requirement Complies
§15.212(a)(1) §7.1.1 of RSS-Gen Single Modular Transmitter Complies
§15.247(a)(2) §A8.2(a) of RSS-210 | 6 dB bandwidth, 500 kHz Complies
N/A §4.6.1 of RSS-Gen 99% Occupied Bandwidth Complies
Power output, conducted, 1 Watt .
§15.247(b)(3) §A8.4(4) of RSS-210 (30dBm) Complies
§15.247(d) §A8.5 of RSS-210 Band edge Complies
§15.247(d) §A8.5 of RSS-210 Conducted spurious emissions, 20 dBc Complies
Power spectral density (PSD), 8 dBm .
§15.247(e) §A8.2(b) of RSS-210 in any 3 kHz band. Complies
§15.247(1) §5.5 of RSS-Gen RF safety Complies
§15.107, §15.207 Table 2 of RSS-Gen Power line conducted emissions Complies
§15.209, Radiated emissions and radiated .
§15.247(d) Table 2 of RSS-210 spurious emissions Complies
§15.109 §4.8 of RSS-Gen Receiver Spurious Emission Complies
Note:
The channels selected for test were 11, 18, and 26.
FCC ID: EROCWD6671 Page 4 of 40
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2.  System Test Configuration

2.1  Justification

The EUT was connected to a test board. A power adapter supplied power to the EUT
through the test board. A computer supplied test commands through the test box.

2.2 Block Diagram

Block diagram is shown below.

EUT

Test Test Box Computer
Board (for setup (for setup
only) only)
Power Power AC
Pack Supply Adapter
120V AC Power Source

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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2.3 EUT Exercise Software and Mode(s) of Operation
The EUT was configured to transmit continuously. Channels 11 (2405 MHz), 18 (2440
MHz), and 26 (2480 MHz) were selected for test.
2.4  Cables
Qty Description Length (m) From - To Usr?slkelilgledde/ d
1 Power Cord 1.5 Power Source — Computer Unshielded
1 Cat Se 2.2 Computer — Test Box Shielded
1 10-conductor Flat Cable 0.3 Test Box — Test Board Unshielded
2.5 Special Accessories
There are no special accessories for compliance of this EUT.
2.6 Support equipment
No Description Manufacturer Model No Serial No
1 Computer DELL PP02X 11109700981
2 AC Adapter DELL LA90PS0-00 CN-0DF266-71615-68A-2ABI1
3 Test Box ember Not Labeled ember05
4 | Power Supply CUI 3A-161WP12 Not Labeled
5 Test Board Crestron PA06598-1-2 CNA6239429
6 | Power Pack Crestron PW-1205 Not Labeled
2.7  Equipment Modifications
There were no modifications installed during compliance measurements.
FCC ID: EROCWD6671 Page 6 of 40
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3. Evaluation
3.1 Antenna Requirements
This module is validated with a dipole antenna from two sources:
e ACE Technology, model: ACE-2400NF
e Z&Y Excellence, model: C047-RF-002
ACE-2400NF and C047-RF-002 antennas have the same electric specifications with a reverse
polarity SMA (RP-SMA) male connector. Detail specifications are included in Appendix A.
The antennas’ connectors are unique in the sense of complying with FCC §15.203, §15.204(b),
and §15.204(c).
FCC ID: EROCWD6671 Page 7 of 40

IC: 5683C- CWD6671



3.2  Modular Transmitter

< CRESTRON.

Rule Sections
FCC IC Description
Part 15 RSS-Gen

This module is a single modular transmitter consists of a completely

§15.212 (a) | §7.1.1 (a) self-contained RF transmitter device that is typically incorporated
into another product, host, or device.

§15.212 §7.1.1 (b) The module has integral RF shielding to isolate it from surrounding

(@()@) o equipment and the large environment in general.

15.212 All inputs are processed as data by the radio control element. The
§7.1.1 (c) P p y

a)(1)(it o outside user has no direct control of transmit modulation.

(a)(

§15.212 The radio front end contains a linear regulator to regulate device

(a) ('1) (iii) §7.1.1 (d) operation over voltage variations and to limit the output power under
high voltage conditions.

§15.212 This module is validated with a dipole antenna. The reverse polarity

(a) ('1) (iv) §7.1.1(e) SMA antenna connector is unique in the sense of complying with
FCC §15.203, §15.204(b), and §15.204(c).

§15.212 The module was tested in a stand-alone configuration. It complies

(a) ('1) ) §7.1.1 with the AC line conducted requirements found in FCC §15.207 and
IC RSS-Gen Table 2 requirements.

§15.212 An ID label is affixed to each unit at the time of manufacture.

(a) ('1) (vi) §5.2 Information is also clearly presented in the user guide about labeling
requirements for the final assembly.

§15.212 This module is compliant with FCC §15.247 and IC RSS-Gen/RSS-

(a) ('1) (vi) §7.1.1 210 rules. Installation and other requirements are presented in the
user guide to allow the unit to be correctly installed.

§15.212 §5.5 This module is compliant with the RF exposure requirements of

(a)(1)(viii) ‘ FCC Parts §15.247, §15.1091, §15.1093, and IC RSS-Gen §5.5.

FCC ID: EROCWD6671

IC: 5683C- CWD6671
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3.3 6 dB Bandwidth

Performance Criterion: The 6 dB bandwidth shall be at least 500 kHz.
Test Results: Complies

Test Details: Refers to the following table and receiver screen captures. The
EUT was tested in a continuous transmit mode with power level of 3 in boost mode.

Channel Frequency (MHz) 6 dB Bandwidth (kHz)
11 2405 1506.5
18 2440 1498.4
26 2480 1466.4

Note: The RF level in the plots is relative and is not the indication of RF output power.

® CWD6671 Chll “RBW 100 kHz Delta 3 [T1 ]
VBW 300 kHz -5.95 dB
Ref 117 dBuv “Att 20 dB SWT 2.5 ms 536.858974365 kHz
Markgr 1 [T1]]
1 108/69 dBpV
110
5 M 5 2.405184295 GHz (M
M Deltd 2 [T1 ]
1 PK| _4 95 dB
100 -
-969.551282036 kHz
90
80 m\\/ m PS
70
60 3DB
AC
f-50.
40,
30
20
Center 2.405 GHz 500 kHz/ Span 5 MHz

Date: 13.APR.2009 14:42:12

FCC ID: EROCWD6671 Page 9 of 40
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Channel 18:

®

Date:

Channel 26:

Date:

CWD6671 Chi18

*RBW 100 kHz

Delta 3 [T1 ]

VBW 300 kHz -5.98 dB
Ref 10 dBm *Att 20 dB SWT 2.5 ms 352.564102554 kHz
10 Markgr 1 [T1]]
1 1.86 dBm
o AP MW.JI 2.440392628 GHz
N Deltg 2 [T1 ]
-3.92 dB
- 41 1458 MH
10 i
TDF
=20
N;\\J / B
-40
3DB
L 50 AC
--60
=70
—-80
-90
Center 2.44 GHz 500 kHz/ Span 5 MHz
13.APR.2009 14:55:14
CWD6671 Ch26 *RBW 100 kHz Delta 3 [T1 ]
VBW 300 kHz -5.85 dB
Ref 10 dBm “Att 20 dB SWT 2.5 ms 472.756410241 kHz
10 Markgr 1 [T1]]
L 2.51 dBm
Lo 2 MM, »'\/’va.l; 2.480224359 GHz
Deltg 2 [T1 ]
-3.84 dB
~-10 Adf =993 589743597 KkH
TDF
-20
PS
-30
-40
3DB
_50 AC
=60
=70
—-80
-90
Center 2.48 GHz 500 kHz/ Span 5 MHz

13.APR.2009 14:57:38

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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3.3  99% Bandwidth

Test Details: Refers to the following table and receiver screen captures. The
EUT was tested in a continuous transmit mode with power level of 3 at boost mode.

Channel Frequency (MHz) 99% Bandwidth (MHz)
11 2405 2.324
18 2440 2.308
26 2480 2.484

Note: The RF level in the plots is relative and is not the indication of RF output power.

Channel 11:

@ CWD6671 Ch11l *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 106.01 dBpv
Ref 120 dBuv “Att 20 dB SWT 5 ms 2.405000000 GHz
120 OBW [2.323717949 MHz
Temp |1 [T1 OBW]
Lo 91/19 dBuv
2.403794077 GHz
Temp |2 [T1 oBW]
L 100 52 dBy
2.406121795 GHz
90 2
PS
80
il
70 ] } h i
3DB
0. AC
III l|
I |' I l
o
II I“ | T
30 ’ ‘
20
Center 2.405 GHz 1 MHz/ Span 10 MHz

Date: 13.APR.2009 15:42:13

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Channel 18:

® CWD6671 Chi18 *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 105.48 dBpv
Ref 120 dBpv *Att 20 dB SWT 5 ms 2.440000000 GHz
120 OBW [2.307692308 MHz
Temp (1 [T1 OBW]
| 110 94|67 depv (M
2.43883(0128 GHz
1 AP) Temp [2 [T1 OBW]
| 100 - 92|05 dBu
i T2 2.441137821 GHz
L 90 F I I s
'l ] PS
80 Il
-70 | || [ .
30B
AC
Bl
'{ I il
30 ‘
20
Center 2.44 GHz 1 MHz/ Span 10 MHz
Date: 13.APR.2009 15:40:57
CWD6671 Ch26 *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 104.32 dBpv
Ref 120 dBupv *Att 20 dB SWT 5 ms 2.480000000 GHz
120 OBW [2.483974359 MHz
Temp (1 [T1 OBW]
110 83)04 deuv |IEM
2.478750Q000 GHz
Temp [2 [T1 OBW]
| 100 | 9189 dBu
2.481233974 GHz
T2
L 90 | II l 4
PS
L-80. T
70 it T l {
| 30B
AC
I |
l . ‘l | ‘ | ll “ |
-4
| ’
30
|
20
Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 13.APR.2009 15:39:22

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Power Output

Performance Criterion:

The maximum peak conducted output power shall not

exceed 1 Watt.

Test Results:

Test Details:

Complies

The available power settings of the processor are listed below.

Power Settings (decimal,

Power Settings (decimal,

signed) unsigned
+3 3
+2 2
+1 1
0 0
-1 255
-2 254
-3 253
-4 252
-5 251
-6 250
-7 249
-8 248
-9 247
-11 245
-12 244
-14 242
-17 239
-20 236
-26 230
-43 213

The maximum output power settings of the EUT are listed below. The factory will set
these maximum settings. The integrators and end users have no access to change these

settings

Channel Power Settings (decimal, unsigned
11-25 3
26 252

FCC ID: EROCWD6671
IC: 5683C- CWD6671

Page 13 of 40
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The EUT was tested in a continuous transmit mode. Refers to the following data table
and receiver screen captures.

Frequency Power
Channel (MHz) Power Level Bm oW
11 2405 3 5.69 3.71
18 2440 3 5.84 3.84
25 2475 3 5.76 3.76
26 2480 252 -0.75 0.84
Note: The insertion loss was compensated for in the receiver.
Channel 11:
® CWD6671 Chil *RBW 2 MHz Marker 1 [T1 ]
10 :
Lo

WO |

-30

-40

-50

—-60

=-70

—-80

-90

Center 2.405 GHz

Date: 13.APR.2009 14:48:27

1 MHz/

Span 10 MHz

TDF

PS

3DB

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Channel 18:

®

MED |

Date:

Channel 25:

s |

Date:

CWD6671 Chi18 *RBW 2 MHz
VBW 5 MHz

Ref 10 dBm *Att 20 dB SWT 2.5 ms

Marker 1 [T1 ]
5.84 dBm
2.439407051 GHz

T

| S—

TDF

—-50

PS

3DB
AC

—-70

Center 2.44 GHz 1 MHz/

13.APR.2009 14:52:03

CWD6671 Ch25 *RBW 2 MHz
VBW 5 MHz

Ref 10 dBm *Att 20 dB SWT 2.5 ms

Span 10 MHz

Marker 1 [T1 ]
5.76 dBm
2.474439103 GHz

ks

10

\ TDE

PS

[--40

—-50

3DB
AC

-60

~-80

-90

Center 2.475 GHz 1 MHz/

18.APR.2009 16:07:28

Span 10 MHz

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Channel 26:

® CWD6671 Ch26 P=252 *RBW 2 MHz Marker 1 [T1 ]
VBW 5 MHz -0.75 dBm
Ref 10 dBm “Att 20 dB SWT 2.5 ms 2.479375000 GHz

[-40

3DB

—-70

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 18.APR.2009 16:03:46

FCC ID: EROCWD6671 Page 16 of 40
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3.5 Band Edge

Performance Criterion: In any 100 kHz bandwidth outside the frequency band, the
RF power shall be at least 20 dB below that in the 100 kHz bandwidth within the band.

Test Results: Complies

Test Details: Refers to the following receiver screen captures

FCC ID: EROCWD6671 Page 17 of 40
IC: 5683C- CWD6671
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Band Edge, Conducted:

® CWD6671 Chi11l

*RBW 100 kHz

Delta 2 [T1 ]

VBW 300 kHz -40.70 dB
Ref 20 dBm *Att 20 dB SWT 10 ms -5.192307692 MHz
20 Markgr 1 [T1]]
1.87 dBm
L1o 2.405240385 GHz
1 PK 1
Lo ata
\\\ TDF
-10
PS
-20 / \
v //’W\ /‘\/ \305
L_a0 5 \/ AC
-50 WW
-60
-70
-80
Center 2.4 GHz 1.5 MHz/ Span 15 MHz
Date: 14.APR.2009 10:52:45
® CWD6671 Ch26 *RBW 100 kHz Delta 2 [T1 ]
VBW 300 kHz -37.10 dB
Ref 20 dBm *Att 20 dB SWT 10 ms 4.206730769 MHz
20 Markegr 1 [T1]]
2.30 dBm
L1o 2.479725962 GHz
1
I.L‘M.I
14
TDF
-10
PS
-20 /\"\
w 2
,11)\1 308
AC

yi
{

-50

b

~-70

-80

Center 2.4835 GHz

Date: 14.APR.2009 10:54:51

1.5 MHz/

Span 15

MHz

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Band Edge, Radiated

® CWD6671 11 YZ-R H

Ref 107 dBpv

*RBW 100 kHz
*VBW 10 Hz

*Att O dB SWT 16 s

Delta 2 [T1 ]
-41.37 dB
-5.352564103 MHz

100

Markgr 1 [T1]]
9510 dBuv

1 |2.405384615 GHz

/‘“‘V’\

cLriR)

80

~60

Avenf

50

VY

AVV“

MF L
U AC

10

Center 2.4 GHz

Date: 18.APR.2009 12:02:

® CWD6671 26 YZ-R H

2 MHz/

28

*RBW 100 kHz

Span 20 MHz

Delta 2 [T1 ]

*VBW 10 Hz -37.61 dB
Ref 107 dBpv *Att O dB SWT 8 s 3.461538462 MHz
Markgr 1 [T1]]
L 100 86/60 dBuv
2.480373000 GHz
==
\\\\ DS
7 PS
60
2 -
50 30B
AC
40
30
20
10
Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 18.APR.2009 09:49:

13

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Band Edge, Radiated

® CWD6671 YZ-R H P=252 “RBW 1 MHz Marker 1 [T1 ]
“VBW 10 Hz 63.60 dBuV
Ref 110 dBuv *Att 10 dB SWT 2.5 s 2.483500000 GHz
110
L100
1 PK]

MAXH

TDS

80

PS

60
3DB
AC

50 ————]

40

20

10

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 18.APR.2009 10:31:02

NOTE: Antenna factor and cable loss were compensated for in the receiver. Calculation of duty cycle
correction factor (11 dB) is attached in a separate file.

FCC ID: EROCWD6671 Page 20 of 40
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3.6  Conducted Spurious Emissions

Performance Criterion: In any 100 kHz bandwidth outside the frequency band, the
RF power shall be at least 20 dB below that in the 100 kHz bandwidth within the band.

Test Results: Complies
Test Details: Refers to the following receiver screen captures
Note: The EUT was tested in a continuous transmit mode with maximum power level of

3. The RF level in the screen captures is relative and is not the indication of RF output
power. The insertion loss was compensated for in the receiver.

FCC ID: EROCWD6671 Page 21 of 40
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Conducted Spurious Emission — Channel 11

® CWD6671 Chi11l *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -65.18 dBm
Ref 13 dBm *Att 20 dB SWT 100 ms 443.493589744 MHz

|

10

~-10

TDF

-20
PS

3DB
AC

~-60

(A g Al MILM» M g P s e sk

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 14.APR.2009 11:19:33

® CWD6671 Chll “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.94 dBm
Ref 13 dBm *Att 20 dB SWT 2.4 s 2.384615385 GHz

L1o ]

1

~-30

[--40
3DB

—-50

Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 14.APR.2009 11:16:08

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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Conducted Spurious Emission — Channel 18

® CWD6671 Ch18 *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -65.62 dBm
Ref 13 dBm *Att 20 dB SWT 100 ms 92.179487179 MHz

|

10

~-10

TDF

-20
PS

3DB
AC

~-60

st Mool o P\ A bt

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 14.APR.2009 11:23:15

® CWD6671 Ch18 “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.01 dBm
Ref 13 dBm “Att 20 dB SWT 2.4 s 2.440000000 GHz

|
1

10

~-30

[--40
3DB

—-50

-70

Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 14.APR.2009 11:22:41

FCC ID: EROCWD6671
IC: 5683C- CWD6671

Page 23 of 40



< CRESTRON.

Conducted Spurious Emission — Channel 26

® CWD6671 Ch26

Ref 13 dBm *Att 20 dB

*RBW 100 kHz
VBW 300 kHz
SWT 100 ms

Marker 1 [T1 ]
-66.06 dBm
40.881410256 MHz

|

10

1 PK]
MET

~-10

~-20

-

o s i elap bt

b AR M i, o bt bt

Start 30 MHz 97 MHz/

Date: 14.APR.2009 11:27:27

® CWD6671 Ch26 *RBW 100 kHz
VBW 300 kHz

Ref 13 dBm *Att 20 dB SWT 2.4 s

Stop 1 GHz

Marker 1 [T1 ]
0.54 dBm
2.480000000 GHz

10

]

~-30

[--40

—-50

Wluww‘d“\lhr ot LA AN NAAN AN A A A s IR A

Start 1 GHz 2.4 GHz/

Date: 14.APR.2009 11:26:46

Stop 25 GHz

[ A

PS

3DB
AC

[ A

3DB
AC

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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3.7  Power Spectral Density

Performance Criterion: The power spectral density shall not be greater than 8 dBm
in any 3 kHz band.

Test Results: Complies
Test Details: The EUT was tested in a continuous transmit mode with maximum power

level of 3. Refers to the following table and receiver screen captures. The insertion loss
was compensated for in the receiver.

Power Spectral Density
Channel Frequency (MHz
quency (MHz) (dBm)
11 2405 -8.42
18 2440 -8.21
26 2480 -8.34
Channel 11:
® CWD6671 Chll *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -8.42 dBm
Ref 20 dBm “Att 20 dB *SWT 500 s 2.405052885 GHz
10
o
1
L_10 Iy I N Lo 'I""v'.“ ) Ay ToF
| o \[ PS
30 \f
--60
-70
C_enter 2.405 GHz 150 kHz/ Span 1.5 MHz
Date: 14_APR.2009 10:17:34
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Channel 18:

® CWD6671 Ch18 *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -8.21 dBm

Ref 20 dBm *Att 20 dB *SWT 500 s 2.440055288 GHz

20

Lio
1 PK]
MAXH Lo

1

~-30
308
L_40 AC
-50
—-60
~-70
-80
Center 2.44 GHz 150 kHz/ Span 1.5 MHz
Date: 14.APR.2009 10:27:52
® CWD6671 Ch26 “RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -8.34 dBm
Ref 20 dBm “Att 20 dB *SWT 500 s 2.480050481 GHz
20
Lio
1 PK]
MAXH 0
1

A St

3DB

~-50

Center 2.48 GHz 150 kHz/ Span 1.5 MHz

Date: 14.APR.2009 10:39:03
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3.8 RF Safety

Performance Criterion: The human RF exposure limit is | mW/cm®.
Test Results: Complies

Details: The maximum permissible exposure (MPE) is predicted by using
Equation (3) of Section 2 of FCC OET Bulletin 65, Edition 97-01:

S = PG/4nR?

where: S = power density (in appropriate units, e.g. mW/cm?)
P = power input to the antenna (in appropriate units, e.g., mW)
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)

P =3.84 mW (5.84 dBm), G = 1.585 (2 dBi), R =20 cm
S =0.0012 mW/cm? = 0.0484 W/m>

MPE limit for uncontrolled exposure at prediction frequency: 1 mW/cm®
Maximum allowable antenna gain: 31.1694dBi

Margin of Compliance at 20 cm = 29.2 dB
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3.9 Power Line Conducted Emissions

Performance Criterion:

Test Results: Complies.

AC power line conducted emissions shall not exceed the
limits specified in FCC § 15.207 and Table 2 of IC RSS-Gen.

Test Details: Refers to the following receiver screen captures. The screen captures

represent Peak emissions.

Line 1:

® CWD6671 PW-1205 L1

TD SCAN

RBW 9 kHz
MT 100 ps
PREAMP OFF

dBuv 7500

~90

1 MHz

10 MHz

80

=70

60

50

[-40

30

20

i

0o

didlza e

150 kHz

Date: 14.APR.2009 14:36:36

30 MHz

6DB

AC
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Line 2:

®

dBuv

Date:
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Power Line Conducted Emissions

CWD6671 PW-1205 L2

TD SCAN

RBW 9 kHz
MT 100 ps
PREAMP OFF

100

90

80

1 MHz

10 MHz

SRl e

150 kHz

14.APR.2009 14:38:43

30 MHz

6DB
AC
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3.10 Radiated Emissions and Radiated Spurious Emissions

Performance Criterion: In any 100 kHz bandwidth outside the frequency band, the
RF power shall be at least 20 dB below that in the 100 kHz bandwidth within the band.
Radiated emissions which fall in the restricted bands must comply with the radiated
emission limits specified in FCC § 15.209(a) and Table 2 of IC RSS-210.

Test Results: Complies

Test Details: For each scan of radiated and radiated spurious emission measurement, the
procedures for maximizing emissions were followed. The EUT was rotated and antenna
height was varied between 1 m and 4 m in order to maximize the emission.
Measurements in both horizontal and vertical polarities were made and the data was
recorded. All radiated and radiated spurious emission measurements, up to 18 GHz, were
performed at 3-meter distance between an antenna and the EUT. Above 18 GHz,
radiated spurious emission measurement was performed at 1-meter distance. For the
frequency range 30-1000MHz, measurement was made using a quasi-peak detector with
a 120 kHz bandwidth. For the frequency range above 1 GHz, measurement was made
using a peak detector with a 1 MHz bandwidth.

EUT was tested in three orthogonal orientations (XY, YZ, and ZX planes). EUT antenna
was tested in three orthogonal orientations (Horizontal, Vertical, and Right).

EUT = XY

EUT Antenna = Horizontal EUT Antenna = Vertical EUT Antenna = Right

FCC ID: EROCWD6671 Page 30 of 40
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Refers to the following table and receiver screen captures for test data. Antenna factor, cable
loss, and preamplifier gain were compensated for in the receiver. Calculation of duty cycle
correction factor is included in a separate file.

CWD6671 Radiated Spurious Emissionsl, Boost Mode s/n: CNA6332589
EUT Measured .
paanzaton | o | S| S oremaion | Amema | paa | (2 fwargin ey ZEERNE | DO
Orientation | (dBuV/m)
H 2483.5 26 252 YZ R 73.61 74 0.39 224.9 0
H 2483.5 25 3 YZ R 64.36 74 9.64 224.9 0
H 4960 26 252 YZ R 55.24 74 18.76 117.4 0
H 7440 26 252 YZ R 58.35 74 15.65 118 0
H 4880 18 3 YZ H 68.74 74 5.26 109.6 273.2
\ 7320 18 3 XY vV 61.61 74 12.39 104.8 2.6
H 2390 11 3 YZ R 52.24 74 21.76 123.4 187.7
H 2400 11 3 YZ R 70.4 74 3.6 123.4 187.7
H 4810 11 3 YZ R 65.11 74 8.89 121.5 189.9
RBW=1MHz, VBW=3MHz Dates of Test: April 28, 2009
CWD6671 Radiated Spurious Emissionsl|, Boost Mode s/n: CNA6332589 Tested by: Grace Lin
EUT Measured | Duty Cycle -
e | P fonametno | £ f ST | amema | oaa | corecton [ Gt | it g ey | e | Tumene
Orientation | (dBuV/m) | Factor (dB)
H 2483.5 26 252 YZ R 63.6 11 52.6 54 1.4 216.6 3.9
H 2483.5 25 3 YZ R 51.63 11 40.63 54 13.37 216.6 2.9
H 4960 26 252 YZ R 46.54 11 35.54 54 18.46 216.2 0
H 7440 26 252 YZ R 48.01 11 37.01 54 16.99 216.4 0
H 12400 26 252 (NF) YZ R 42.21 11 31.21 54 22.79 -
H 19840 26 252 (NF) YZ R 42.11 11 31.11 54 22.89 - -
H 22320 26 252 (NF) YZ R 43.22 11 32.22 54 21.78 - -
H 4880 18 3 YZ H 49.53 11 38.53 54 15.47 110.6 4.5
vV 7320 18 3 XY \ 51.81 11 40.81 54 13.19 155.6 0
\ 12200 18 3 (NF) YZ \ 42.31 11 31.31 54 22.69 - -
H 19520 18 3 (NF) YZ R 41.73 11 30.73 54 23.27 - -
H 2390 11 3 YZ R 44.37 11 33.37 54 20.63 117.9 187.7
H 2400 11 3 YZ R 60.93 11 49.93 54 4.07 115.4 187.4
H 4810 11 3 YZ R 51.92 11 40.92 54 13.08 114.7 188.3
H 12025 11 3 (NF) YZ R 43.16 11 32.16 54 21.84 - -
H 19240 11 3 (NF) YZ R 41.81 11 30.81 54 23.19 - -
NF: Noise Floor Dates of Test: April 15-18, 2009
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Radiated Emission, 30MHz-1GHz:

® CWD6671 RBW 120 kHz
MT

100 ps
TD SCAN  PREAMP ON

dBLV 100 100 MHz 1 GHz

90

MAXH Lso

TDS
70

60

6DB
| ygmir AC

Lao J

30 MHz 1 GHz

Date: 18.APR.2009 15:14:12
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Radiated Emission, 1-12.5GHz, RBW=1MHz:

® CwDe671 RBW 1 MHz
MT 100 ps

dBuv

MAXH

Date:

Radiated Emission,

dBuv

Date:

TD SCAN

PREAMP OFF

100

90

10 GHz

80

70

60
LIMIT

50

t-40

~30

20

10

1 GHz

18.APR.2009 14:25:57

1-12.5GHz, RBW=120kHz:

CWD6671

TD SCAN

RBW 120 kHz

MT 100 ps
PREAMP OFF

12.5 GHz

100

~90

10 GHz

LIMIT

30

=20

10

1 GHz

18.APR.2009 14:28:39

12.5 GHz

TDS

6DB

6DB

AC
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4.  Test Setup Photos

Conducted Emission Configuration Photographs

Worst-case conducted emission, front view
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Conducted Emission Configuration Photographs

Worst-case conducted emission, side view
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Radiated Emission Configuration Photographs

Worst-case radiated emission, front view

Worst-case radiated emission, side view
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Appendix A Antenna Specifications

ace ontennoA

16181 Scientific Way Irvine, California 92618
Tel: (949) 916 6244 Fax: (949) 916 5264

ANTENNA SPECIFICATIONS

GENERAL SPECIFICATIONS

MODEL ACE-2400NF

ANTENNA TYPE SLEEVE DIFOLE ANTENNA

ELECTRICAL SPECIFICATIONS

FREQUENCY 24-~25GHz
IMPEDANCE 50 O (NOMINAL)
V.S.W.R. =191

GAIN 20x05dBi
RADIATION PATTERN OMNI-DIRECTIONAL
POLARIZATION VERTICAL

MECHANICAL SPECTFICATIONS

LENGTH 124.0 £2.0 mm

PULLING STRENGTH = 3 Kof

SWIVEL TORQUE = 3 Kof

OPERATING TEMP. -30°C ~ +60°C

CONNECTOR TYPE SMA PLUG REVERSE POLARITY

FCC ID: EROCWD6671
IC: 5683C- CWD6671
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ACE-2400NF Sleeve Dipole Antenna:

1.1 CUSTIMER
70 ANTENNA TYPE ©

SLEEVE DIFCLE ANTENNA
5 ) APP_ICATIONS - MIFCLESS
4.) FREQUENGY RANGE © 2.4-2 500
5.1 IWEDANCE(NOMINAL): 5001
6.1 ¥.5.4.F : LESS THAN 1.9:1
7.0 CAIN: 1B + 0.1
g1 COMECTE

) CONNECTOR TYPE @ SA-2400NF

1 % - PLUG REVERSE POLARITY)

! 1 H i A} | - Clu>_=3_ir . -k:l,'u

{ H 1 G.) BYS
'II i W T N e g T - —

= - : - -

+ ¥ e S W—
i ]_. y . 1 ti'
o :

o

a 0.0 {8}
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Z&Y Excellence Dipole Antenna:

T} ARSI R A R 42 A R A ]
EXCELLENCE SHENZHEN SHI EXCELLENCE DEVELOPMENT WORLD CO.LTD

Antenna Specification

1.Electrical Properties

1.1 Operating Frequency«:: «sssseseeseeeeeees 2.4 - 2.5 GHz
1.2 characteristic impedancess=«+=+=+=+++ 50 ohm(Nominal)
13 VSWR ............................................ \Lﬁ\x 19 1

1.4 Return Loss«eseseressreeseersnsennnanennnees ~-10dB1 Max

1.5 Polarization::: sereeererrearennncnnnccnen Vertical

1.6 Gain(Peak) srererrseserrevecarmsnnannnnees 2dBi+/-0. 5

1.7 Radiation:s: ereerrrrrersersreenrncaccncens Omni-directional

2. Physical Properties:

2.1 Cablerrrerrrrrrererrerernenraneneenncnn coneee RG178 Coaxial Cable
2.2 Antenna Cover=«:«t= rerersereresneeeeeecns TPEE
2.3 Antenna Base—l-rerrerererererecneneeenn PBT+PC
2.4 Antenna Base—2::cereerecrrernnnaneinaenen PBT+PC
2.5 temperature::: -eressrreseerensnnerarenines -20 ¢ - + 70¢
2.6 Storage temperature ==-rrerererrrereneee. -30¢ - +80 ¢
2.7 COlOr errrresssressrasarsesssesarsssssrsassnans BLACK
2.8 Connector:= - trereeerrresntieiniiinaiicnaes SMA MALE Reverse
Polarity
FCC ID: EROCWD6671 Page 39 of 40
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Z&Y Excellence Dipole Antenna:

108.5%3

41.0 , 67.5

54 564

Note:

1. Superscript "@" that focus on test size;
2. 1PC/PE bags,
3. 20 PCS / PE bags;
4. 1-desiccant / 20PCS ;
5. Elecirical Properties :
5.1 Operating Frequency :2.4 - 2.5 GHz
5.2 characteristic impedance:50 ohm(Nominal)
5.3 VSWR: MAX 1.9: 1;
5.4 Return Loss:-10dBi Max;
5.5 Polarization: Vertical;
5.6 Gain: 2dBi+0.5;
5.7 Radiation: Omni-directional
6. Mechanical properties:
6.1: temperature: -20 ¢ - + 70¢
6.2: Storage temperature:-30¢ - +80 &
7.Use environment protect material
(RoSH compliant)
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