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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Section 1. Summary of Test Results

Manufacturer: Banner Engineering Corp.

Model No.: DX80 2.4GHz

Serial No.: None

General: All measurements are traceable to national standards.

These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with Part 15, Subpart C, Paragraph 15.247 for Frequency
Hopping Spread Spectrum devices. Radiated tests were conducted is accordance with
ANSI C63.4-2003. Radiated emissions are made on an open area test site. A
description of the test facility is on file with the FCC.

D New Submission @ Production Unit

& Class Il Permissive Change D Pre-Production Unit

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

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE TEST
SPECIFICATIONS HAVE BEEN MADE. NONE
See “ Summary of Test Data”.

NVLAD

LAB CODE: 100426-

Nemko USA Inc. 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. This report must not be used to claim
product certification, approval, or endorsement by NVLAP, NIST, or any agency of the Federal
Government. Nemko USA, Inc. is a NVLAP accredited laboratory.

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 USA Inc. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report. This report
applies only to the items tested.
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Nemko USA, Inc.

FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: DX80 2.4GHz

Summary Of Test Data

TEST REPORT
NO.:11677RUS1revl

NAME OF TEST PARA. NO. SPEC. RESULT

Powerline Conducted

EMiSSions 15.207(a) 48 dBuV NA
Greater of

Channel Separation 15.247(a)(1) 25 kI—(Iszor 20 Complies
Bandwidth

Time of Occupancy )15.247(a)(1)(|| < 023 ::g n Complies

20 dB Occupied Bandwidth 15.247(a)(1) <1 MHz Complies

Peak Power Output 15.247(b) 1 Watt NA

Spurious Emissions

(Antenna Conducted) 15.247(c) -20 dBc NA

Spurious Emissions Table

(Radiated) 15.247(c) 15.209(a) NA

Footnotes:

Reason for Class Il change:

Reduce the FHSS time slot boundaries from 7.8 mS per slot to as slow as 1.9
mS per slot, while leaving the maximum ON time unchanged at 1.2 mS.
Reduce the ON time to 0.5 or 0.33 mS, with time slot boundaries to as low as

Reduce the number of channels to (as few as) the minimum number required
by FCC Part 15.247(a)(1)(iii), or 15 channels. These 15 channels would be a
subset of the existing 27 channels. They may or may not be the 15 lowest
channels of the existing 27, though that is how they were chosen for the test

1)
2)

0.64 mS.
3)

sample.
4)

Increase the number of consecutive Tx’s on a single frequency from the
present one (hop every Tx event) to as many as eight (eight short burst
transmissions and then a channel hop.)
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Section 2. Equipment Under Test (E.U.T.)

General Equipment Information

Frequency Band: [ ]902 - 928 MHz

[X] 2400 - 2483.5 MHz
Frequency Range of Sample: 2401 to 2482 MHz
Number of Channels: 15to 27
Channel Spacing: 3 MHz
User Frequency Adjustment: Software controlled
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Description of EUT

Frequency hopping spread spectrum transceiver used to monitor industrial sensors and
controls.

System Diagram
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Section 3. Channel Requirements

NAME OF TEST: Channel Separation PARA. NO.: 15.247(a)(1)(iii)
TESTED BY: David Light DATE: 16 June 2008

Test Results: Complies.

Measurement Data: See 20 dB BW plot

Measured 20 dB 5.61 kHz max
bandwidth:
Channel Separation: 3 MHz

Equipment Used: 1659-1082-1472
Measurement Uncertainty: +/- 1x10" ppm

Temperature: 22°C

Relative Humidity: 45%
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

15 Hopping Channels

RBW 300 kHz RF Att 40 dB
Ref Lvl VBW 300 kHz
30 dBm SWT 5 ms Unit dBm
30
20 dB|Offset
'y
20
m‘f IHlMﬂ!ﬂ
| ) ’
) I \ I
QDWJ w h m U U
. . UVV—MNAMWNWW\/‘WW
-40
-50
-60
-70
Center 2.44 GHz 8.5 MHz/ Span 85 MHz

Date: 16.JUN.2008 10:47:14
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
1 Burst 1.2 mS ON time/7.2 mS Hop Time

Marker 1 [T1] RBW 30 kHz  RF Att 40 dB
<%%>Ref Lvl ~8.35 dBm VBMW 30 kHz
30 dBm 0.000000 s SWT 5 ms Unit dBm
30
20 dB|Offset MU INEE -8|.36 dB| gy
0.000[000 s
20 ~TTTT] —33[70 OB

—
f 1.200000 ms
10 H

-10

-20

-30

40 1

1, N

-60 i 1 — 4 ]
-70
Center 2.442868818 GHz 500 us~s
Date: 16.JUN.2008 10:50:47
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
1.2 mS ON time/7.2 mS Hop Time

Marker 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -43.439 dBm VBW 30 kHz

30 dBm 5.000000 ms SHT 100 ms Unit dBm
30

20 dB|Offset

20

10 TRG

1VIEW 1AP

-10

-20

-30

_40H=H | M 11 o1 1l

-50

-60

-70

Center 2.442868918 GHz 10 ms~s
Date: 16.JUN.2008 10:49:08
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
1.2 mS ON time/7.8 mS Hop Time

64.8 mS in 6 seconds

RBW 30 kHz RF Att 40 dB
Ref Lvl VBW 30 kHz

30 dBm SWT 6 s Unit dBm
30

20 dB|Offset

20

10

-10

-20

-30

-40

-50

-60

-70

Center 2.442868318 GHz 600 ms/

Date: 16.JUN.2008 10:57:18
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Nemko USA, Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy

15 Channels
1.2 mS ON time/3.9 mS Hop time
122.4 mS in 6 seconds

RBW 30 kHz RF Att 40 dB
Ref Lvl VBW 30 kHz
30 dBm SWT 6 s Unit dBm
30
20 dB|Offset
A
20
10 TRG

1MA

-10

-20

-30

-40

-50

-60

-70

Center 2.442868318 GHz 600 ms/

Date: 16.JUN.2008 11:30:07
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Nemko USA, Inc. FCC PART 15, SUBPART C
FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy

15 channels
1.2 mS ON time/2.0 mS Hop time
237.6 mS in 6 seconds

RBW 30 kHz RF Att 40 dB
Ref Lvl VBW 30 kHz
30 dBm SWT 6 s Unit dBm
30
20 dB|Offset
A
20
10 TRG
i
1\1gW 1MA

-10

-20

-30

-40

-50

-60

-70

Center 2.442868318 GHz 600 ms/

Date: 16.JUN.2008 11:32:55
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy

15 channels
1.2 mS ON time/1.90 mS Hop time
252 mS in 6 seconds

RBW 30 kHz RF Att 40 dB
Ref Lvl VBW 30 kHz
30 dBm SWT 6 s Unit dBm
30
20 dB|Offset
A
20
10 TRG
0
1yIgu 1MA
-10

-20

-30

-4

-50

-60

-70

Center 2.442868918 GHz 600 ms/
Date: 16.JUN.2008 11:35:489
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
15 channels
0.5 mS On time/ 1.3 mS Hop time

3.0 mS per burst

Delta 1 [T1] RBIW 30 kHz  RF Att 40 dB
<%%>Ref Lvl 2444 dB VBM 30 kHz
30 dBm 500.000000 us SWT 10 ms Unit dBm
30
20 dB| Of fset MBI -8(.33 dB| gy
0.000p00 s
2 2T [TTT] 771 74 OB

\ m ™ ' N 500.000000 us

10

-20

-30

IR RTIET Ay

-50 v )
I

-60

-70

Center 2.442868918 GHz 1 ms/
Date: 16.JUN.2008 13:00:34
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER

EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
0.33 mS On time / 0.64 mS hop time

Delta 1 [T1] RBIW 30 kHz  RF Att 40 dB
<%%>Ref Lvl ~4.07 dB VBM 30 kHz
30 dBm 330.000000 us SWT 5 ms Unit dBm
30
20 dB|Offset MU INEE 7. 78 dBm| g
0.000p00 s
20 2T [TTT] —2[.07 dB

mm ’ FM i O G
T J

-20

-30

_40 i ) ;L L /J I |
N i i w 7 Ayt

-50

-60

-70

Center 2.442868818 GHz 500 us~s
Date: 16.JUN.2008 13:03:00
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy
0.33 mS ON time / 0.65 mS hop time

RBW 30 kHz RF Att 40 dB
Ref Lvl VBW 30 kHz

30 dBm SWT 100 ms Unit dBm
30

20 dB|Offset

20

10

(o=}

-10

-20

-30

-50

-60

-70

Center 2.4428683918 GHz 10 ms/s

Date: 16.JUN.2008 13:03:37
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Average Time of Occupancy

0.33 mS ON time / 0.65 mS hop time

RBW 30 kHz RF Att 40 dB
Ref Lvl VB 30 kHz
30 dBm SWT 6 s Unit dBm
30
20 dB|Offset
A
20
10 TRG
i
1V Il 1MA

-10

-20

e

-40

-50

-60

-70

Center 2.442868318 GHz 600 ms/

Date: 16.JUN.2008 13:04:10
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Section 4. Test Equipment List

Nemko 1D Description Manufacturer Serial Number | Calibration | Calibration

Model Number Date Due

1659 Spectrum Analyzer Rhode & Schwarz 973353 01/24/07 01/24/09

FSP
1082 CABLE 2m Astrolab N/A CBU N/A
32027-2-29094-72TC
1472 20db Attenuator DC 18 Ghz Omni Spectra NONE CBU N/A
20600-20db
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Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

ANNEX A - TEST DETAILS
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FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl

Nemko USA, Inc.

| NAME OF TEST: Time of Occupancy PARA. NO.: 15.247(a)(1)(ii) |

Minimum Standard:

Frequency 20 dB No. of Average Time of
Band Bandwidth | Hopping Occupancy
(MH2z) Channels
902 - 928 <250 kHz 50 =<0.4 sec. in 20
Sec.

902 — 928 =>250 25 =<0.4 sec.in 10
kHz Ssec.

2400- | - 15 =<0.4sec.in0.4

2483.5 times the number

of hopping
channels (sec).

5725-5850 | @ ----- 75 =<0.4 sec. in 30

Ssec.

Method Of Measurement:
The spectrum analyzer is set as follows:

RBW/VBW: 30 kHz

Span: 0 Hz

LOG dB/div.: 10 dB

Sweep: Sufficient to see one hop time sequence.
Trigger: Video

The occupancy time of one hop is measured as above. The average time of occupancy
is calculated over the appropriate period of time from above table (10, 20, or 30
seconds).

Avg. time of occupancy = (period from table/duration of one hop)/no. of channels
multiplied by the duration of one hop.

For instance:

If a 2.4 GHz system has a measured hop duration time of 1 msec. and uses 75
channels, then the average time of occupancy would be:

(30 sec./.001 sec.)/75 chan. = 400 x 1 msec. = 400 msec. or 0.4 sec. in 30 sec.

Page 21 of 23



Nemko USA, Inc. FCC PART 15, SUBPART C

FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTER
EQUIPMENT: DX80 2.4GHz TEST REPORT
NO.:11677RUS1revl
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