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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: EVEREX COMMUNICATIONS, INC.
5020A BRANDIN CT.
FREMONT, CA 94538, U.S.A.

EUT DESCRIPTION: Digital I/0 Wireless Controller
MODEL: WC-21
SERIAL NUMBER: 02194
DATE TESTED: June 12-20, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results. The
test results show that the equipment tested is capable of demonstrating compliance with the
requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM TOM CHEN

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANS| C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/-2.3 dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.15.4 Digital 1/0 Wireless Controller.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2405-2475 802.15.4 11.25 13.34

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB Inverted F antenna, with a maximum gain of 3.5 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was WC21_080513_FCC.HEX rev 1.0.

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power.
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC ID: TF7WX-21-1000

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
AC adapter MG Electronic MGT2420 N/A Doc
Controller Smart Temp SMT-770 N/A N/A
/0 CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 AC Unshielded 1.5m N/A
2 110 1 Housing Unshielded 0.3m N/A
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SETUP DIAGRAM FOR TESTS

SMT-770

AC

adapter

T15VAC / 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST
Description Manufacturer | Model Asset Cal Date Cal Due
Power Meter Agilent / HP 438A 001068 11/29/06 09/12/08
Antenna, Hom, 18 Gz BEVICO 3115 C00A5 04/22/08 04/22/09
Antenna, Hom, 26.5 GHz ARA MVH-1826/B 00589 092907 0929008
Prearryplifier, 1300 MHz Agilent / HP 8447D NA 0919007 0919008
Preanlifier, 26.5 Gz Agilent / HP 84498 001052 (08/03/07 (08/03/08
Antenna, Bilog, 2 GHz Sund Sciences | JB1 Q01016 09/28/07 09/28/08
Spectrum Analyzer, 40 GHz Agilent / HP 8564E 000951 09/0507 12/05/08
Spectrum Analyzer, 44 GHz Agilent / HP E4446A Q0096 09/11/07 09/11/08
Power Sensar, 18 Gz Agilent/ HP S481A NO2784 01/12/07 10/22/08
LISN, 30 VHz FOC LISN-50/250-25-2 N02625 091506 091508
EM Test Receiver, 30 MHz R&S ESHS 20 N023% (02/06/08 08/06/09
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REPORT NO: 08U11631-1A

EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

7. ANTENNA PORT TEST RESULTS

71.

802.15 MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.533 0.5
Middle 2440 1.533 0.5
High 2475 1.650 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

s Agilent 12:07:28 Jun 16, 2008 R T Marker
0BU11631 & Mkrl 1533 MHz

Ref 20 dBm Atten 30 dB omds || Select Marker
#Peak 1 2 3 4
Log

Maormal

Delta

04 .
dBm Delta Pair

racking Re
Lghv Refﬂ g Ref)

V1 S2
S3 FC
AA
off):
=50k
Swp

Span Pair

Span Center

Center 2.405 000 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)

Page 11 of 52
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

6 dB BANDWIDTH MID CH
e Agilent 12:11:41 Jun 16, 2008 R T hWarker
08UM1E A Mkl 1,533 MHz

Ref 20 dBm Atten 30 dB 0.23 dB
#Peak

Select Marker
1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

Swp

Center 2.440 000 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1 ms {601 pts)
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6 dB BANDWIDTH HIGH CH
e Agilent 12:16:56 Jun 18, 2008 R T hlarker

08U11631 A MEr1 1.650 MHz

Ref 20 dBm Atten 30 dB 1104p || Select Marker
#Peak 1 2 3 4

Maormal

Delta

14 .
dBm Delta Pair

(Tracking Ref)
LgAv Ref 4

V1 s2 Span Pair
$3 FC Span Center
AA

off):
=50k
Swp

Center 2475 000 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)

Page 13 of 52

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U11631-1A

EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC ID: TF7WX-21-1000

7.1.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May

2003.

RESULTS

Channel | Frequency Spectrum Attenuator and Output Limit Margin
Analyzer Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)

Low 2405 10.85 0.4 11.25 30 -18.75
Middle 2440 10.41 0.4 10.81 30 -19.19
High 2475 10.02 0.4 10.42 30 -19.58
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OUTPUT POWER

OUTPUT POWER LOW CH

- Agilent 13:00:42 Jun 20, 2008 R T
0auU1631 A kel 1,540 hHz
Ref 10.61 dBm #Atten 30 (B Band Pwr 10.85 dBm
#FPeak
Lin

#LgAv

M1 S2
S3 FC

aff):
FTun
Swp

Center 2.405 000 GHz Span 5 MHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER MID CH

e Agilent 13:05:114 Jun 20, 2008 R T
0311631 A hkrl 1,533 WHz
Ref 10.61 dBm #Atten 30 dB Band Pwr 1041 dBm
#FPeak
Lin

ZLghAv

M1 s2
S3 FC

aff):
FTun
Swp

Center 2.440 000 GHz Span 5 MHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms {601 pts)
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OUTPUT POWER HIGH CH

- Agilent 13:09:03 Jun 20, 2008 R T
0au11E31 A& Mkl 1,533 MHz
Ref 9.8 dBm #Atten 30 (B Band Pwr 10.02 dBm
#Peak
Lin

#LgAv

M1 sz
S3 FC

aff):
FTun
Swp

Center 2,475 000 GHz Span 5 MHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms {601 pts)
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EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

7.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 0.4 dB (including 0.4 dB cable) was entered as an offset in
the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 2405 5.60
Middle 2440 5.30
High 2475 4.1
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 -2.66 8 -10.66
Middle 2440 -2.01 8 -10.01
High 2475 -5.26 8 -13.26
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POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 14:06:14 Jun 18, 2008 F T |Freg/Channel

Project: 0811531 Mkr1 2.405 455 4 GHz Center E
- enter Fred
Bef ?0 dBm Atten 30 B 2.66 dBm 5 40547000 GHz

#Peak

Start Freq
240532000 GHz
Stop Freq
2.40562000 GHz

(I.Bm CF Step

30.0000000 kHz
LgAv Auto Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
Swp on O

Center 2.405 470 0 GHz Span 300 kHz ) ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller

FCC ID: TF7WX-21-1000

PSD MID CH
W Agilent 14:12:02 Jun 16, 2008 R T
Project: 03U11631

Freg/Channel

Mkr1 2.440 081 6 GHz

Center Freq
Ref 20 dB Atten 30 dB 2.01 dB
#Poak [— et 5 4007000 GHz

Start Freq
243992000 GHz

e Stop Freq
2.44022000 GHz

CF Step
30.0000000 kHz
uto Ida

Freq Offset
000000000 Hz

Signal Track
Swp On

Center 2.440 070 0 GHz

Span 300 kHz |
#Res BW 3 kHz #WBW 10 kHz

#Sweep 100 s (601 pts)
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PSD HIGH CH

e Agilent 14:18:27 Jun 18, 2008 FE T |Freg/Channel

Project: 051111631 Mkr1 2.474 5815 GHz Conter F
ener Fred
Bef ?0 dBm Atten 30 dB 5.26 dBm o ATASTO00 GHz
#Peak
Start Freq
247442000 GHz
Stop Freq
247472000 GHz
8.0

(I.Bm CF Step
30.0000000 kHz
LgAv Auto tulan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
Swp On off

Center 2474 570 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 12:43:44 Jun 16, 2008 R T |Freg/Channel

0311631 Mkr2 2.404 92 GHz Conter F
# ener Fred
E;Lili': dBm #Atten 30 dB 5.68 dBm = 40000000 GHe

LetkCenter | |

2.400000000 GHz Start Freq
235000000 GHz
- Stop Freg
241000000 GHz

;IBl.n CF Step

2.00000000 MHz
LgAv Auto Ilan

V1 S2 Freq Offset
$3 FCU 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On off

Center 2.400 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz  Sweep 1.933 ms (1001 pts)
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FCC ID: TF7WX-21-1000

LOW CH SPURIOUS

W Agilent 12:45:27 Jun 16, 2008

R T

Freg/Channel

0BU11E31
Ref 20 dBm

#Atten 30 B

Mkr2 9.613 GHz
40.04 dBm

Center Freq

#Peak

13.0150000 GHz

Start Freq

30.0000000 MHz

Stop Freq

26.0000000 GHz

dBm

LgAv

CF Step

259700000 GHz

Auto Idan

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset

b arker Trace
1 (1
2 m

X iz
4,202 GHz
9.613 GHz

Amplitude
-47 .60 dBm
-40.04 dBm

0.00000000 Hz

Signal Track
On

Page 25 of 52
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 12:47:81 Jun 18, 2008 F T |Freg/Channel

08L11B31 Mkr1 2.43% 80 GHz Center E
" enter Freq
E;Lig dBm #htten 30 dB 5.50 dBm 5 44000000 GHz

ekl Center | |

2.440000000 GHz Start Freq
2.43000000 GHz
Stop Freq
2.45000000 GHz

-14.5

dBm ) CF Step

2.00000000 hMHz
LgAv Auto Ilan|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 2.440 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.933 ms (1001 pts)
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

MID CH SPURIOUS

W Agilenf 12:50:20 Jun 16, 2008

R T

Marker

0BU11E31
Ref 20 dBm

#Atten 30 B

Mkr1 4.886 GHz
50.10 dBm

#Peak

Select Marker
| 1 2

3 4

Auta 1

Marker Trace

2 3

Readout ||
Freguency

dBm

LgAv

On

Marker Table

Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

b arker Trace
1 1

X iz
4.826 GHz

Amplitude
-50.10 dBm

Marker All Off
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 12:31:03 Jun 18, 2008 F T |Freg/Channel

08L11B31 Mkr1 2.474 92 GHz Center E
# enter Fred
Bef ?0 dBm #htten 30 dB 5.11 dBm 2 AB3E0000 GHz
#Peak
Start Freq
247350000 GHz
Stop Freq
2.49350000 GHz
-15.0

dBm CF Step
2.00000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
AA

20 [Center Signal Track

swp 2.483500000 GHz On off

Center 2.483 50 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.933 ms (1001 pts)
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

HIGH CH SPURIOUS
e Agilent 12:33:59 Jun 16, 2008 R T hWarker
08UM1E Mki2 9.899 GHz

Ref 20 dBm #Atten 30 dB 42.55 dBm || Select Marker
#Peak ! 2 J 4

Mormal

Delta

;IBl.n N T Delta Pair

(Tracking Ref)
LgAv Ref 4

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)

Marker Trace X iz Amplitude
1 1 4838 GHz -50.02 dBm
2 1 9.599 GHz -42.55 dBm

Span Pair

Span Center
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REPORT NO: 08U11631-1A

EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC ID: TF7WX-21-1000

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set
to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

8.2 TRANSMITTER ABOVE 1 GHz

8.2.1. TX ABOVE 1 GHz FOR 802.11 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent

R T

Peak Search

Ref 107 dBpv #htten 0 B

Mkr1 2.388 67 GHz
67.19 dBpv

#Peak
Log

‘ Mext Peak

‘ Next Pk Right

Mext Pk Left
[l ‘

‘ Min Search

‘ Pk-Pk Search

FTun

Swp

‘ Mikr @ CF

Start 2.310 00 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

Wore
1of2
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC

ID: TF7WX-21-1000

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent

RL

Peak Search

Ref 107 dBpv #Atten 0 B

Mkr1 2.348 53 GHz
49.36 dBpY

#Peak

Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Swp

Start 2.310 00 GHz

Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)

Plk-Pk Search

Page 32 of 52

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4031B

TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of CCS.

FAX: (510) 661-0888



REPORT NO: 08U11631-1A

EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC

ID: TF7WX-21-1000

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent

R T Poak Search |

Ref 107 dBp/

#htten 0 B

Mkr1 2.389 87 GHz
66.43 dByY Mext Peak

#Peak

Nest Pk Right

Mext Pl Left

Min Search

Fl-Fk Search

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC

ID: TF7WX-21-1000

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent

R T

Peak Search

Ref 107 dBpv #Atten 0 B

Mkr1 2.389 87 GHz
49.38 dBpY

#Peak

Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Swp

Start 2.310 00 GHz

Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)

Plk-Pk Search
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent

R T

Poak Search |

Ref 107 dBpv #htten 0 B

Mkr1 2.484 242 GHz
67.97 dBpY

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

Swp

Start 2.483 500 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 2.500 000 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
hlore
10f2
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC

ID: TF7WX-21-1000

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent

R T

Peak Search

Ref 107 dBpv #Atten 0 B

Mkr1 2.483 610 GHz
49.99 dBpY

#Peak

Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Swp

Start 2.483 500 GHz

Stop 2.500 000 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Plk-Pk Search
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008
FCC ID: TF7WX-21-1000

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent

R T

Poak Search |

Ref 107 dBpv #htten 0 B

Mkr1 2.484 765 0 GHz
68.76 dBuY

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

8
Al

‘ Min Search

Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
hlore
10f2
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REPORT NO: 08U11631-1A
EUT: Digital I/O Wireless Controller

DATE: JULY 24, 2008

FCC

ID: TF7WX-21-1000

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent

RL

Peak Search

Ref 107 dBpv #Atten 0 B

Mkr1 2.483 637 5 GHz
50.57 dBpY

#Peak

Mext Pealk

Next Pk Right

Mext Pk Left

hin Search

Swp

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Plk-Pk Search
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: EVEREX COMMUNICATIONS, INC.
Project # 08U11631

Date: 05/23/08

Test Engineer: Tom Chen

Configuration: EUT only (WC-21)

Mode: Tx

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer25-4DGHz‘ Horn > 18GHz ‘ Limit ‘
| T73: S/N: 6717 @3m j | T34 HP 84498 j ‘ j | T39; ARA 18-26GHz; S/N:1013 j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VEW=1MHz

- v ‘ B-5m Chamber j ‘ j R_001 - Average Measurements
RBEW=1MHz , VEW=10Hz
f Dist i Read Pk {Read Avg.! AF : CL ; Amp D Conx - i Peak Avg | PkLin : Avg Lim: Pk Mar: Avg Mar Notes
GHz (1) dBuV dBuV dB/m: dB dB dBuV/m | dBuV/in | dBuVin ;| dBuVim dB (VIH)

CHANNEL 11, 2405 MHz
4810 603 409 337 . 663 469 T4 =77
12025 410 205 404 - 613 498 T4 -127
4810 582 400 337 . - 642 4610 74 98
12025 415 29.1 618 494 T4
CHANNEL 18, 2440 MHz
4880 60.1 413 663 478 74
7320 465 335 h -34.] 573 443 T4
12200 410 29.7 - 62.1 508 T4
4880 506 423 - 658 485 74
7320 44.7 333 h -34.) 555 44.1 T4
12.200 415 203 - 626 504 T4
CHANNEL 25, 2475 MHz
4950 608 74
TA425 462 . . -34.] .| T4
40.1 . - 74
583 - B 74
453 h -34.] T4
405 74

i

o

T

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Awg Average Field Strength @ 3 m Ayg War Wargin vs. Awverage Limit
Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Iargm vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

8.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

BUMH-chE Compliance Certification Services

.:"ﬁ TR 47173 EBenlcia Street
FGL AL TR ST Freamont, CA 94538
i LEEA T i :
Tel: (510} 771-1000

Fax: (510) &c&l-0858

Datag: 17 Fila#: 0sullezl.emi Date: 0&8-1Z-2008 Timo: 14:37:20
Lovd (dRButim)

o0
FCLC CLASS-H

—

Trace: 1& Raf Trace:

Condition: FPCOC CLASS-B HORIZONTAL

Test Cperator:: Chin Pang

Project #: : DBUL1631

Company : : EVEREX COMMUMICATIONS, INC
Model : : WC-21

Configuraticn:: EUT with smart temp

Mode : T

Target: : FCC Class B
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

HORIZONTAL DATA

Raad Limit over
Level Factor Level Line Limit Remark

dBuv de dBuv,/m dBuv,/m dE

43 .17 -12.18 22.928 40.040 .02
43.00 -14.12 25.88 43.50 .62
40.00 -12.07 26.23 43,540 =
44 .67 -12.4% 31.18 43.540 .32
47.00 -14.84 3Z.1s 45.00 .84
42.00 -12.04 36.2&8 4c.00 .04

1
3
4
5
[
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

GUMH-IAHCE Compliance Certification Services

O e T e bt 47172 EBenicia streat
FEL TR Framont, CA 94538
[H¥=1-0  1

Tel: (510} 771-1000
Fax: (G810} &&l-08282

Datag: 15 File$: 08ulls3l.emi Date: 06-12-2008 Time: 14:29:36
Leavd ([dRuYin)

20
FLL CLASS-H

Trace: 14 Raf Trace:

Conditicon: FPCC CLASS-B VERTICAL

Tegt Cperator:: Chin Pang

Projact #: : 08T11621

Company : : EVEREX COMMUMICATIONS, INC
Model : : WZ-21

Configuration:: EUT with smart temp

Mode : TH

Target: : P22 Class E
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

VERTICAL DATA

REaad Limit over
Level Factor Level Line Limit Remark

dBuv de deuv,/m dBuv,/m dE

41.%22 -5.75  36.17 40.00 -3,
42 .83 .18 23,685 40.00 -16.
3%.687 -13.55 28.11 43.50 -17.
45 .67 -14 .56 31.11 43.50 -1Zz.
41 .33 -13.05 28.28 45.00 -17.
42.67 -11.82 30.84 45.00 -15.

|l I L FE R F e }
0ok wowo Ll

1
3
4
L
[
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 il 30

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L
Frey. Reading Closs | Limit FCC B in Remark
(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
017 304 -- - 0.00 65.01 250 3460 | -2460 L1
1.14 2591 -- - 0.00 56,00 4@ .00 -3009 | -20.09 L1
345 2483 -- - 0.00 56.00 4600 3117 | 217 L1
0.16 3133 -- - 0.00 6562 3562 3429 | 2429 Lz
10.73 3230 -- - 0.00 @0.00 000 27T -17T0 Lz
1285 3487 -- - 0.00 &0.00 000 22513 | 1513 L2
i Worst Data
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

LINE 1 RESULTS

CUMH_mHGE Compliance Certification Services

o e Dot bt 47173 Benicia Strest
HEL AT EC A AT Framont, CA 94538
L LGB, TR r 1
Tel: (510} 771-1000
Fax: (510} &68l-08%58

Datag: 7 Filef: 080U11631 LC.EMI Cate: 0&8-16-Z008 Time: 0%:13:14
Laord (dBu
el 1] 2

SRR, CISPR [:liss B
T
T AVERAGE

o,

i,
T i

0y 1502 0.

{Lirve Covdwelivn)
Trace: S FEaef Trace:

CZondition: CISPR CLASS-B
Test COperator:: Tom Chen
Projact #: : 080116321
Zompany : : BEvarax Communications
Configuraticon:: EUT with LID pannel
Mode - : Transmit
Targeat: : FCC Class E
Voltage: : 11EVAC/GOHZ
: Ll: Peak (Elue); awvg (Green}
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REPORT NO: 08U11631-1A DATE: JULY 24, 2008
EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

LINE 2 RESULTS

CUMH-chE Compliance Certification services

o e B e bt 47173 Benicia Streat
FOL TR R Framont, CA 924538
LS, T . )

Tel: (510} 771-1000
Fax: (510} &&£l-08s58

Datag: 14 File$: 085U11531 LC.EMI Cate: 08-16-2008 Time: 09:35:1°7
Lard (dBu’
ol 1] 50

— CISPR ELifﬁ B
[ _ AVERAGE

"y
(N

o,
dun

0.150.2

-10

i
i

Trace: 12 Faf Trace:

CZonditicon: CISPR CLASS-B
Test Operator:: Tom Chen
Projact #: : 08T11621
Company : : BEverex Communications
Configuraticon:: EUT with LCD pannel
Mode : : Transmit
Targeat: : FOC Class B
Voltage: : 11EWAC/E0HEZ
: L2: Peak (Blue); Avg (Graen)
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EUT: Digital I/O Wireless Controller FCC ID: TF7WX-21-1000

10. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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