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EMC EMISSION - TEST REPORT aviag

Test Report No. B023001 Issue Date September 11, 2000
Model / Serial No. DGR0O9/902-1164

Product Type Transceiver Module

Client Freewave Technologies

Manufacturer Freewave Technologies

License holder Freewave Technologies

Address 1880 Flatiron Court, Suite F

Boulder, CO 80301

Test Criteria Applied FCC Part 15 15.247C

Test Start Date: 10 July 2000

Test End Date: 18 August 2000

Test Result B PASS O FAIL

Test Repaort Project No. BC1G023001

Total Pages including

Appendices 52

Reviewed By : Felix J. Chavez Reviewed By : Robert Cresswell

TUV Product Service inc is a subcontractor to TUV Product Service, GmbH according to the principles outlined in ISONEC Guide 25 and EN
45001.

TUV Product Service Inc reports apply only to the specific samples tested under stated test conditions. It is the manufacturer's responsibitity
to assure that additional production units of this model are manufactured with identical electrical and mechanical components. TUV Product
Service inc shail have no liabiiify for any deductions, inferences or generalizations drawn by the client or others from TUV Product Sewvice inc
issued reports.

This report is the confidential property of the client. As a mutual protection 1o our clients, the public and ourselves, exiracts from the test :
report shafl not be reproduced except in full without our wrftten approval of TUV Product Service. This report shail not be used by the client to
claim product endorsement by NVLAP or any agency of the US government,

TUV Product Service inc and its profassional staff hold government

and professional organization certifications and are members of
AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, and VCC!
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FROIDET

..........

EMISSIONS TEST REGULATIONS :
The tests were performed according to following regulations :

. B - Federal Communication Commission part 15 O - Class A m-Class B
B - Federal Communication Commission part 15, Subpart C N - 15.209 W - 15247

All tests performed according to ANSI C63.4.

Emission Test Results:

|Conducted emissions 450 kHz - 30 MHz ]
Test Result m -PASS [O-FAIL O - Not Applicable
Passing Margin 3.5 dB at 1.785 MHz

Remarks: Conducted emissions test was performed on HP model E3620A DC power supply.

LRadiated emissions {electric field) 30 MHz - 5000 MHz (Unintentional Radiator) |

Test Result B -PASS [O-FAIL [J - Not Applicable
Passing Margin 3.1dB at 1864.84 MHz

Remarks:

|Radiated emissions (electric field) 906 MHz - 9278.6 MHz (Intentional Radiator) |
Test Result N -PASS [-FAIL O - Not Applicable
Passing Margin 12.1 dB at 3608.1 MHz

Remarks:

Fundamental and Spurious Emissions

GENERAL REMARKS:

Modifications required to pass: None

Test Specification Deviations: Additions 1o or Exclusions from: None
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PRODUCT SERVIGE

Test Equipment Used
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Equipment Report

TUV PRODUCT SERVICE INC

40 Meadow Road

Pinewood Springs, Lyans, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0

Project Number: B0230 Project Date:  10-Jul-2000 to [8-Aug-2000
Company Name: Freewave
‘Equip Model Serial Calibration Cal
1D Manufacturer Number Number Description Date Interval Due Code
Test Performed C Conducted Emissions
3004  RHODE & SCHWARZ ESH3 872318/036 Low Frequency 13-Sep-1999 12 12-Sep-2000 G
Receiver (9 kHz - 30 MHz)
883  EMCO 382572 9202-1946 LISN G
8258 POLARAD ESH3-Z2 357.881J.32  Transient Limiter Y
8308 EMCO 3825/2 0202-1945 LISN G
Test Performed R Radiated Emissions
7514  A.H.SYSTEMS SAS-200/512 104 Log Periodic Antenna 28-Jul-1999 13 27-Aug-2000 G
(200-1500 MHx)
7575  MINI-CIRCUITS LAB  ZHL-1042j D0122299-6  Pre Amplifter B
7603  MINI-CIRCUITS LAB  ZHL-1042) D012600-16  Amplifier B
8051 HEWLETT PACKARD 835662A 2112A02220 Display Section 13-Jun-2000 12 13-Jun-2001 G
8052 HEWLETT PACKARD §8566B 2115A00853  Spectrum Analyzer  13-Jun-2000 12 13-Jun-2001 G
8207 AVANTEK AWT-18037 1002 RF Pre-Amplifier 02-Dec-1999 12 01-Dec-2000 G
(8-18 GHz)
8208 AVANTEK AFT97-8434 1007 RF Pre-Amplifier 02-Dec-1999 12 01-Dec-2000 G
(4-8 GHz)
8213 HEWLETT PACKARD 85668 2410A00154  Spectrum Analyzer 12-May-2000 12 12-May-2001 G
(de-22 GHz)
8214 HEWLETT PACKARD 85662A 2403A08749  Display Section 12-May-2000  [2  12-May-2001 G
8215 HEWLETT PACKARD 835650A 2043A00256  Quasi Peak Adapter 17-Jun-2000 12 [7-Jun-2001 G
8219 HEWLETT PACKARD 8443B 2034A03223  Pre-Selector 15-Jun-2000 12 15-Jun-2001 G
8225 EMCO 3108 7059203-2457 Biconical Dipole 28-Jul-1999 13 27-Aug-2000 G
Antenna
8264 EMCO 3115 92(15-3886 Horn Antenna 20-May-2000 12 20-May-2001 G
8303  AHSYSTEMS SAS-200/510 705 Log Periodic Antenna 30-Jul-1999 13 29-Aug-2000 Y
(300-1800 MHz)
8345  HEWLETT-PACKARD 83650A 2811AQ1300  Q.P Adapter 23-Nov-1999 12 22-Nov-2000 G
Cal Code Legend: G=Out Source, Y=No Cal required, R=Out of Service, B=In-House Verification Required lofI
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PRODUCT SERVICE

Appendix A

Transmitter Data Sheaets
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Appendix B
Detailed Test Data Sheets
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TOV

Radiated Electromagnetic Emissions

PRODUCT SERVICE
Test Report #: 80230 Run 02 Teast Arga: Pinawood Sita 1 {3m)
Test Method: NIA Test Date: 10-Jul-2000
EUT Model # DGRO9 EUT Powar: 12vDC
EUT Serial #: §02-1164 Temperature: °C
Manufaclurer: Freewave Technologies Relalive Humidity: %
EUT Description: Transceiver module Air Pressure:; kPa
Notes: Page: 1 of 4
10 dB Yagi antenna
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL /HGT / AZ DELTA1 (dB} DELTAZ (dB)
{MHz} {dBuV) (dB) (aB\m) {dB) (dBuV) (m) (DEG) N/A N/A
902.06 105.6 Pk 20/227/00 130.3 H/1.0/00 N/A N/A
314.95 105.0 Pk 20/228/00 129.8 H/1.0/00 N/A NiA
927 86 101.4 Pk 20/234/00 126.8 H/1.0/00 N/A N/A
927.86 101.8 Pk 20/234/00 127.2 Vi1.0/0.0 N/A N/A
914 96 104.9 Pk 2.06/228/00 129.7 Vi10/08 N/A NIA
902.05 106.3 Pk 207227100 131.0 Vi10/00 N/A N/A
1803.88 59.1 Pk 2.8/27.71289 60.7 Vi1.0/00 N/A NIA
2705.99 50.5 Pk 36/31.6/293 56.3 V/14/334.0 N/A N/A
3608.05 53.5 Pk 41/335/28.2 61.9 VI12/450 N/A N/A
3659.70 52.9 Pk 41/336/29.2 614 V/Ii12/450 N/A N/A
274475 48.1 Pk 36/31.7/293 54.0 V1273340 NiA NIA
16829.80 57.2 Pk 28/278/29.0 58.9 Vi1.0/00 N/A N/A
1855.65 54.1 Pk 29/279/290 55.8 V/i1.0/0.0 N/A N/A
2783.45 49.0 Pk 36/318/293 56.1 V71373300 NiA N/A
3711.34 50.1 Pk 42/33.71292 588 V/I12/43.0 N/A N/A
1855.70 64.2 Pk 2912797250 65.9 H/1.1/199.0 N/A N/A
2783.50 52.9 Pk 36/318/293 53.0 H/1.1/205.0 N/A N/A
3711.32 48.5 Pk 42/337/292 57.1 H/1.1/328.0 N/A N/A
16829.84 56.8 Pk 28/218/290 58.5 H{1.2/233.0 N/A NfA
274479 46.9 Pk 3.6/317/293 52.9 H/1.2/200.0 N/A N/A
3659.75 51.1 Pk 4.1/336/292 59.6 H/1.2/45.0 N/A NIA

Shawm S

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez Ja s
Printed Signature

File No. BC1G023001, Page B2 of B16
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Radiated Electromagnetic Emissions M

PRCDUCT SERVICE
Test Report #: B0230 Run 02 Test Area: Pinewcod Site 1 (3m)
Test Method: N/A Test Date: 10-Jul-2000
EUT Model #: DGROS EUT Power: 12vDC
EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freawave Technalogies Relative Humidity: Y%
EUT Description: Transceiver module Air Pressure: kPa
Notes: o Page: 2 of 4

10 dB Yagi antenna

FREQ LEVEL CABLE / ANT / PREAMP FINAL POL /HGT / AZ DELTA1 (dB) CELTAZ (dB)

(MHz) {dBuV) (dB) (dB\m) (dB) (dBuv) {m) (DEG) N/A N/A
1803.88 62.4 Pk 281277/289 64.0 H!/1.1/147.0 N/A N/A
2705.97 51.1 Pk 3.6/31.6/293 56.9 H/11/190.0 N/A N/A
3608.24 53.1 Pk 4.1/335/292 61.5 HI11/77.0 N/A N/A
4510.22 49.0 Pk 47/33.3/409 46.0 H/11/00 N/A N/A
5412.29 468.2 Pk 52/367/408 47.3 H/1.1/00 N/A N/A

N¢ emissicns found above the receiver's noise floor to 10th harmonic.

4574.74 46.8 Pk 4.8/336/41.0 44.2 Ht1.1/040 N/A N/A

5489.69 46.8 Pk 52/369/40.7 48.2 H/1.1/00 N/A, NIA

No emissions found above the receiver's noise floor to 10th harmonic

4639.29 47.0 Pk 49/340/41.0 44.8 H/1.1/0.0 N/A NIA

5567.15 45.2 Pk 5.2/37.0/40.7 46.8 Hi11/00 N/A NIA

No emissicns found abova the receiver's noise fioor to 10th harmonic.

4639.24 51.0 Pk 4.9/340/41.0 48.7 V711171340 N/A N/A

5567.13 43.8 Pk 5.2/370/7407 453 v/Ii11100 N/A NiA

No emissians found above the receiver's noise floor to *0th harmonic

457475 49.3 Pk 48/33.6/410 46.7 V/i117134.0 N/A N/A

548969 45.2 Pk 5.2/36.9/40.7 46.6 V711700 N/A N/A

No emissions found above the receiver's noise flcor to 10th harmaonic.

Yprain Sinfl

Tesled by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez -3 x % =
Printed Signature
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Radiated Electromagnetic Emissions M

PRODUCT SERVICE
Test Report #: 80230 Run 02 Test Area: Finewood Site 1 (3m)
Test Method: N/A Test Date: 10-Jul-2000
EUT Model #: DGROY EUT Power: 12vDC
EUT Serial #; 902-1164 Temperature: “C
Manufacturer: Freewave Technologies Relative Humidity: %
EUT Description: Transceiver moduls Air Pressure: kPa
Notes: Page: 3 of 4

10 dB Yagi antenna

FREQ LEVEL CABLE / ANT / PREAMP FINAL POL/HGT/AZ DELTA1 (d8) DELTAZ (dB)
(MHz) {dBuv) (dB) (dB\m) (dB) (dBuV) (m) (DEG) N/A N/A
4510.29 48.7 Pk 4.7/333/409 46.8 Vi11/0.0 N/A N/A
5412.35 45.1 Pk 5.2/36.7/408 46.1 Vi11/00 N/A N/A
No emissicns found above the receiver's noise floor to 10th harmonic.

Qnaiin Siv-

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez 3‘&% s
Printed Signature

File No. BC1G023001, Page B4 of B16
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Radiated Electromagnetic Emissions

PRODUCT SERVICE
Test Report #: B0230 Run 02 Test Area: Pinewood Site 1 (3m)
Test Method: N/A Test Date: 10-Jul-2000
EUT Model # DGRO9 EUT Power: 12vDC
EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freewave Technologies Relative Humidity: %
EUT Description: Transceiver module Air Pressure: kPa
Notes: Hopping Mode Page: 4 of 4
10 dB Yagi antenna
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL/HGT / AZ DELTA1 (dB} DELTAZ (dB)
(MHz} (dBuV) {dB) (dB\m) (dB) (dBuV) (m) (DEG) N/A N/A
e e ok ool e ode e e MEASUREMENT SUMMARY drdkdddkkicikk
902.05 106.3 Pk 20/227/00 131.0 V/1.0/0.0 N/A N/A
914.95 105.0 Pk 20/228/0.0 129.8 H/1.0/0.0 N/A N/A
927.86 101.8 Pk 201234700 127.2 V/1.0/0.0 N/A N/A
1803.88 62.4 Pk 28/27.7/289 64.0 H/1.1/147.0 N/A N/A
1829.80 57.2 Pk 2.8/278/2580 58.9 V/i1.0/0.0 N7A N/A
1855.70 64.2 Pk 2.9/279/25.0 65.9 H/1.17199.0 N/A N/A
2705.97 51.1 Pk 36/316/29.3 56.9 H/1.1/180.0 N/A N/A
274475 48.1 Pk 36/31.7/293 54.0 V/1.2/334.0 N/A NiA
2783.50 52.9 Pk 36/31.8/293 59.0 H/1.1/205.0 N/A N/A
3608.05 53.5 Pk 4.1/335/29.2 61.9 V/12/450 N/A N/A
3659.70 52.9 Pk 4.1/336/292 61.4 V/12/450 N/A NfA
3711.34 50.1 Pk 42/337/292 58.8 V127430 NIA N/A
4510.28 49.7 Pk 4.7/33.3/409 46.8 V/11/0.0 NIA N/A
4574.75 49.3 Pk 48/336/41.0 46.7 V1171340 N/A NIA
4639.24 51.0 Pk 4.9/34.0/41.0 48.7 V1171340 N/A NIA
5412.28 46.2 Pk 5.2/36.7/408 47.3 H/11/00 N/A N/A
5489.69 46.8 Pk 5.2/36.9/407 48.2 H/1.1/0.0 N/A N/A
5567.15 452 Pk 52/37.0/407 46.8 H/1.1/0.0 N/A N/A

Shawn S

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez Qs
Printed Signature
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TUV

Radiated Electromagnetic Emissions

PRODUCT SERVICE
Test Repoert #: B0230 Run 04 Test Area: Pinewood Site 1 (3m)
Test Method: N/A Test Date: 11-Jul-2000
EUT Model #: DGRO9 EUT Power: 12vDC
EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freewave Technologies Relative Humidity: %
EUT Description: Transceiver module Air Pressure: kPa
Notes: Hopping Mode Page: 1 of 4
5 dB Omni Directional Antenna
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL /HGT / AZ DELTA1 (dB) DELTAZ2 (dB)
(MHz) (dBuV) {dB) (dB\m) (dB} {dBuV) {m) (DEG) N/A N/A
802.06 102.3 Pk 2.0/227/00 127.0 V/1.0/00 N/A N/A
Anrtenna height 1.3 meters for above reading.
914.96 103.0 Pk 20/228/00 127.8 V/Ii10/14 NIA N/A
927.79 101.6 Pk 2.0/234/0.0 127.0 Vi10/1.4 N/A N/A
927 .85 917 Pk 20/234/00 117.1 H/1.0/323.0 ] N/A N/A
Antena height 1.4 meters for akbove reading.
914.96 93.8 Pk 2.0/228/0.0 118.6 H/1.3/323.0 N/A N/A
902.03 92.5 Pk 20/2277/00 117.2 H/1.3/323.0 N/A N/A
1864.02 48.1 Pk 28/277/289 49.7 V/12/00 N/A N/A
2706.05 50.0 Pk 36/31.67293 55.7 V/112/0.0 N/A N/A
3608.08 50.2 Pk 41/335/29.2 58.6 v/12/0.0 NIA N/A
1829.92 53.5 Pk 28/27.8/29.0 551 V{12700 N/A N/A
2744.85 50.4 Pk 3.6/31.7/293 56.4 V1272920 N/A N/A
3659.81 50.8 Pk 41/336/292 59.4 Vi12/820 N/A N/A
1855.56 54.3 Pk 2972797290 56.0 V/1.2/296.0 N/A NIA
2783.35 47.6 Pk 36/318/293 53.8 Vi12/200 N/A N/A
3711.28 46.7 Pk 42/33.7/292 553 V11271240 N/A N/A
1855.63 57.3 Pk 29/279/29.0 580 H/1.1/0.0 N/A N/A
278342 45.2 Pk 36/31.8/293 514 H11.1/3500 N/A N/A
3711.21 48.3 Pk 42/337/29.2 56.9 H/1.1/45.0 N/A N/A
1829.78 55.6 Pk 28/278/290 57.2 H/1.1/0.0 N/A N/A
274474 47.0 Pk 3.6/317/29.3 529 H/1.1/31.0 N/A N/A
3659.70 50.8 Pk 41/336/29.2 593 H/1.1/47.0 NIA N/A
<
Shavn S
Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez 3’&% =
Printed Signature

File No. BC1G023001, Page B6 of B16
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TUV

Radiated Electromagnetic Emissions

PRCODUCT SERVICE
Test Report #: B0230 Run 04 Test Area: Pinewood Site 1 (3m)
Test Method: N/A Test Date: 11-Jul-2000
EUT Model #: DGRO09 EUT Power: 12vDC
EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freewave Technologies Relative Humidity: %
EUT Description: Transceiver module Air Pressure: kPa
Notes: Hopping Mode Page: 2 of 4
5 dB Omni Directional Antenna
FREGQ LEVEL CABLE / ANT / PREAMP FINAL POL/HGT /AZ DELTA1 (dB) DELTAZ (dB)
{(MHZz) {dBuV) (dB) (dBim) (dB) {dBuv) (m) (DEG) N/A N/A
1804.04 56.8 Pk 28/277128.9 58.3 H/141220 N/A NFA
2706.06 54.4 Pk 36/316/293 60.1 H/1.4/350.0 NIA NfA
3608.14 51.4 Pk 4.1/335/29.2 59.8 H/14/33.0 NIA N/A
4510.22 54 1 Pk 4.71/33.3/408 51.2 H/11/00 N/A N/A
5412.30 54.6 Pk 5.2/38.7/408 55.7 H/11/00 N/A N/A
6314.38 54.6 Pk 54/367/405 56.3 H/1.1/0.0 N/A N/A
No& emissions found above the noise floor to 10th harmaonic.
4574.79 56.6 Pk 48/336/41.0 541 H/1.1/3050 N/A N/A
5489.66 56.1 Pk 52/36.9/40.7 575 H/1.113050 N/A NIA
6404.63 532 Pk 55/36.6/405 54.8 H/11/312.0 N/A N/A
No emissicns found above the noise floor to 10th harmenic.
4639.15 54 5 Pk 49/340/41.0 52.3 H/1.1/3120 N/A N/A
5566.84 58.0 Pk 52/37.0/407 59.5 H/1.1/312.0 NIA N/A
6495.00 52.4 Pk 55/36.4/405 53.8 H/1.1/312.0 N/A N/A
No emissions found above the noise floor to 10th harmonic.
4639.23 57.4 Pk 49/340/410 55.1 Vi1.1/0.0 N/A N/A
5567.02 54.9 Pk 52/137.0/407 564 Vi11/70.0 N/A NIA
6494.81 51.1 Pk 55/36.4/405 525 V/I114/700 N/A N/A
No emissions found above the noise floor to 10th harmonic.
4574.80 54.4 Pk 48/336/41.0 51.8 V/i1.1/0.0 N/A N/A
5489.76 55.2 Pk 52/36.9/40.7 56.6 vi/11/80.0 N/A NIA
8404.72 52.5Pk 55/36.6/405 54.1 Vi/1.1/80.0 N/A N/A
No emissicns found above the noise floor to 10th harmonic.
¢
S‘U\w"’ Sf"éL
Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez .3’&"% )
Printed Signature
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TUV

Radiated Electromagnetic Emissions

PRODUCT SERVIGE
Test Report #: B0230 Run 04 Test Area: Pinewood Site 1 (3m)
Test Method: N/A Test Date: 11-Jul-2000
EUT Model #: DGROS EUT Power: 12vDC
EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freewave Technologies Relative Humidity: %
EUT Description: Transceiver module Air Pressure:; kPa
Notes: Hopping Mode Page: 3 of 4
5 dB Omni Directional Antenna
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL/HGT/AZ DELTA1 (dB}) DELTAZ (dB)
{MHz) (dBuv) (dB) (dB\m) (dB) (dBuV) (m) (DEG) N/A N/A
4510.33 56.2 Pk 4.7/33.3/40.9 53.3 V117900 N/A N/A
5412.41 54.5 Pk 52/36.7/40.8 556 V/1.1/90.0 NIA N/A
6314.53 52.5 Pk 5.4/36.7/405 542 V/Ii11/900 N/A N/A
No emissicns found above the noise floor to 10th harmonic.

naim Sinfl

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez -3‘ ¢ X % =
Printed Signature
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TUV

PRODUCT SERVICE

Radiated Electromagnetic Emissions

Test Report #: B0230 Run 04 Test Area: Pinewood Site 1 {3m)

Test Method: N/A Test Date: 11-Jul-2000

EUT Model #: DGRO9 EUT Power: 12VDC

EUT Serial #: 902-1164 Temperature: °C
Manufacturer: Freewave Technologies Relative Humydity: %
EUT Description: Transceiver module Air Pressure: kPa
Notes: Hopping Mode Page: 4 of 4

5 dB Omni Directional Antenna

FREQ LEVEL CABLE / ANT / PREAMP FINAL POL/HGT / AZ DELTA1 (dB}) DELTAZ (dB})
(MHz) (dBuv} (dB) {dB\m} (dB) (dBuV) (m} (CEG) NIA N/A
dededkek ke drkk kk MEASUREMENT SUMMARY ke ke deokok ko

902.06 102.3 Pk 20/227/0.0 127.0 V/1.0/0.0 N/A N/A
914.96 103.0 Pk 20/228/0.0 127.8 Vi10/14 N/A N/A
927.79 101.6 Pk 2.0/234/0.0 127.0 Vi10/14 N/A N/A
927.85 91.7 Pk 20/234/0.0 117.1 H/1.0/323.0 N/A N/A
1804.04 56.8 Pk 28/27.7/289 58.3 H/14/22.0 N/A NIA
1820.78 55.6 Pk 28/278/29.0 572 H/1.1/0.0 NFA N/A
1855.63 57.3 Pk 289/279/29.0 58.0 H/1.1/0.0 NFA N/A
2706.06 54.4 Pk 36/316/29.3 60.1 H/1.4/350.0 N/A N/A
274485 50.4 Pk 36/31.7/293 56.4 V1272920 N/A N/A
2783.35 47.6 Pk 36/318/293 53.8 V127200 N/A NA
3608.14 51.4 Pk 41/335/292 59.8 H/1.4/330 NIA N/A
3659.81 50.9 Pk 4.1/33.6/29.2 594 V/12/820 NIA N/A
3711.21 48.3 Pk 4.2/33.7/29.2 56.9 H/1.1/45.0 N/A N/A
4510.33 56.2 Pk 4.7/33.3/408 53.3 V/i1.1/900 N/A N/A
4574.79 56.6 Pk 48/336/41.0 54.1 H/1.1/305.0 N/A N/A
4639.23 57.4 Pk 49/34.0/410 55.1 V/i1.1/0.0 N/A N/A
5412.30 54.6 Pk 52/136.7/408 55.7 H/1.1/0.0 N/A NIA
5489.66 56.1 Pk 5213697407 57.5 H/1.1/305.0 N/A NIA
5566.84 58.0 Pk 5213707407 59.5 H/1.1/312.0 N/A NIA
6314.38 54.6 Pk 54136.7/405 56.3 H/1.1/0.0 N/A N/A
6404.63 53.2 Pk 55/36.6/405 548 H/11/312.0 N7A N/A
6495.00 52.4 Pk 55/36.4/405 53.8 H/1.173120 NFA N/A

Shatn Sivd-

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez 3‘ Z " % =
Printed Signature
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TUV

Radiated Electromagnetic Emissions

" PRODUCT SERVICE
Test Report #: B0230 Run 6 Test Area: Pinewood Site 2 (3m)
Test Method: FCC Part 156 Test Date: 18-Jul-2000
EUT Model #: DGRO9 EUT Power: 11vDC
EUT Serial #: 902-1164 Temperature: 22 °C
Manufacturer: FreeWave Relative Humidity: 40 %
EUT Description: Air Pressure: 80.5 kPa
Notes: with 10 dB Yagi, 85cm unshielded 10 wire data/power Page: 1 of 2
cable, terminated the micro strips on the board and
raised the height of the RF section shield
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL f HGT / AZ DELTA1 DELTA2
(MHz) (dBuv) (dB) (dBuv/m) (m) (DEG) FCC B (< 1GHz) N/A
932.48 41.5Qp 6.1/225/288 41.2 V/1.2/100 -4.8 N/A
moved cables
932.48 416 Qp 6.1/225/288 414 V/i12/10.0 -4.6 N/A
945.38 386 Qp 6.2/225/288 384 V/i20/1050 7.6 N/A
958.29 36.2Qp 6.3/225/288 36.2 V/2.0/105.0 -9.8 N/A
958.29 38.8Qp 6.3/225/288 388 H/1.0/155.0 -7.2 N/A
945.38 38.6 Qp 6.2/225/288 384 H/1.0/340.0 -7.6 N/A
maoved cables
94538 | 389Qp | 62/225/288 | 387 | H/1.0/3400 | 7.3 | N/A
moved cables
93248 | 429Qp |  61/225/288 | 426 | H/1.0/3400 | -3.4 | NiA
end of test up to 1 GHz
| I l | I I

Fot e

Tested by: Jeff Doolittle
Printed Signature
Reviewed by: Felix J. Chavez 3‘2 X % =
Printed Signhature
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Radiated Electromagnetic Emissions M

PROLUCT SERVICE
Test Report #: 80230 Run 6 Test Area: Pinewocod Site 2 (3m)
Test Method: FCC Part 15 Test Date: 18-Jul-2000
EUT Model #: DGRO39 EUT Power: 11VDC
EUT Serial #: 902-1164 Temperature: 22 °C
Manufacturer: FreeWave Relative Humidity: 40 %
EUT Descripticn: Air Pressure: 80.5 kPa
Notes: with 10 dB Yagi, 85cm unshielded 10 wire data/power Page: 2 of 2

cable, terminated the micro strips on the board and

raised the height of the RF section shield

FREQ LEVEL | CABLE/ANT!PREAMP FINAL | POL/HGT/AZ DELTA1 DELTA2
(MHz) (dBuv) (dB) (dBLVim) (m) (DEG) FCC B (< 1GHz) N/A

Kdrdkrkkikdedkd M EAS U RE M E NT SU M MARY FhdeRkRkhkhhk

932.48 429 Qp 61/225/288 42.8 H/1.0/340.0 -3.4 N/A
958 29 38.8Qp 63/225/288 388 H/1.0/155.0 -7.2 N/A
946.38 389 Qp 62/225/28.8 387 H/1.0/3400 -73 . N/A

Pt sl

Tested by: Jeff Doolittle
Printed Signature
Reviewed by: Felix J. Chavez —45‘ 2 " % =
Printed Signature
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TUV

Radiated Electromagnetic Emissions

PRODUCT SERVIGE
Test Report #: B0230 Run 7 Test Area: Pinewood Site 2 (3m)
Test Method: FCC Part 15 Test Date: 18-Aug-2000
EUT Model #: DGROg EUT Power: 11VDC
EUT Serial #: 902-1164 Temperature: 22 °C
Manufacturer: FreeWave Relative Humidity: 40 %
EUT Description: Air Pressure; 80.5 kPa
Notes: with 10 dB Yagi, 85cm unshielded 10 wire data/power Page: 1 of 3
cable, terminated the micro strips on the board and
raised the height of the RF section shield
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL /HGT/AZ DELTA1 DELTAZ
(MHz} (dBuV) (dB) (dBuV/im) (m) (DEG) FCC B (> 1GHz) N/A
Low
1864.84 48.1 Av 32/278/294 49.8 H/1.0/90.0 -4.2 N/A
2797.29 41.6 Av 37/318/295 47.7 H/1.2/0.0 -6.3 N/A
372972 40.9 Av 4.3/337/29.3 49.6 H/14/36.0 -4.4 N/A
Med
3781.32 36.8 Av 43/338/29.3 456 H/1.4/40.0 -84 N/A
2835.99 39.3 Av 3.8/320/294 45.6 H/1.6/20.0 -84 N/A
High
2874.70 348 Av 3.8/321/294 413 H/17/200 12,7 N/A
3832.93 368 Av 4.3/339/293 457 H/1.7/450 -8.3 N/A
2874.70 33.9 Av 38/321/294 404 V/1.0/180.0 -13.6 l N/A
Med
2835.99 35.2 Av I 38/320/294 41.5 l Vi1.0/110.0 -12.5 N/A
Low
1864.84 49.2 Av 3.2/279/294 50.9 V/71.0/90.0 -3.1 N/A
2797.29 40.0 Av 3.7/319/295 46.1 V/71.0/90.0 -7.8 N/A
Low
466214 | 376Av | 4813417400 | 35 | vit1/900 | 175 | N/A
Med
472665 | ss7av | 48/3a4/400 ] 380 [ vitiis700 | -16.0 | N/A
High
Tested by: Dan Dillon ZM%
Printed Signature
Reviewed by: Felix J. Chavez 2
Printed Signature
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TUV

Radiated Electromagnetic Emissions

PRODUCT SERVICE
Test Report #: B0230 Run 7 Test Area: Pinewood Site 2 (3m)
Test Method: FCC Part 15 Test Date: 18-Aug-2000
EUT Model #: DGRO09 EUT Power: 11 VDC
EUT Serial #: 902-1164 Temperature: 22 °C
Manufacturer: FreeWave Relative Humidity: 40 %
EUT Description: Air Pressure: 80.5 kPa
Notes: with 10 dB Yagi, 85cm unshielded 10 wire data/power Page: 2 of 3
cable, terminated the micro strips on the board and
raised the height of the RF secticn shield
FREQ LEVEL CABLE / ANT / PREAMP FINAL POL /HGT/AZ DELTA1 DELTA2
(MHz) (dBuV) {dB) (dBuV/m) (m) (DEG) FCC B (> 1GHz) N/A
478117 39.6 Av 49/34.8/400 393 Vi1.1/60.0 -14.7 N/A
479117 | 3saav | 49/34.8/40.0 | o1 | Hitzisno | -14.9 ] NIA
Med
472665 | 358Av |  48/344/400 [ 354 | H/12/700 | -18.9 | NIA
Low
4662.15 | 372Av | 4.8/341/400 | 361 [ H/12/1100 ] 7.9 | N/A
EUT in normal cperating mode.
The following were maximized
1890.67 28.2 Av 3.21/28.0/295 299 V/1.0/117.0 -24.1 N/A
1916.48 27.9 Av 3.2/281/295 297 V/10/161.0 -24.3 N/A
3729.72 249 Av 4,3/33.7/28.3 336 V/10/930 -20.4 N/A
3832.93 253 Av 43/33.9/29.3 34.2 V/1.0/300.0 -19.8 N/A
The following were maximized in horizontal polarization
1890.67 27.5 Av 3.2/280/295 29.3 H/1.4/7346.0 -24.7 N/A
1916.48 274 Av 3.2/281/295 29.3 H/1.5/238.0 -24.7 N/A
The following were maximized in vertical polarization.
3781.32 24 4 Av 4.3/33.8/29.3 33.2 V/1.0/3500 -20.8 N/A
3781.32 24.4 Av 4.3/33.8/293 33.2 V/i1.0/3500 -20.8 N/A
1864.84 27.8 Av 3.2/279/294 29.6 V/1.0/354.0 -24.4 NIA

Tested by: Dan Dillon M%

Printed Signature
Reviewed by: Felix J. Chavez 3’&% <
Printed Signature
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TUV

PRODUCT SERVICE

Radiated Electromagnetic Emissions

Test Report #: B0230 Run 7 Test Area: Pinewood Site 2 (3m)

Test Method: FCC Part 15 Test Date: 18-Aug-2000

EUT Model #: DGRO09 EUT Power: 11 vDC

EUT Serial #: 902-1164 Temperature: 22 °C
Manufacturer: FreeWave Relative Humidity: 40 %
EUT Description: Air Pressure: 80.5 kPa
Notes: with 10 dB Yagi, 85¢cm unshielded 10 wire data/power Page: 3 of 3

cable, terminated the micro strips on the board and

raised the height of the RF section shield

FREQ LEVEL | CABLE/ANT/PREAMP FINAL | POL/HGT/AZ DELTA" DELTAZ
(MHz) (dBuV) (dB) (dBuV/m) (m) (DEG) FCC B (> 1GHz) N/A
ke sk o ke ok e el MEASUREMENT SUMMARY Fehhkkkkkkd

2797 29 416 Av 3.7/31.9/29.5 477 H/1.2/00 6.3 NiA
2835.99 39.3 Av 3.8/32.0/294 456 H/16/200 -8.4 N/A
2874.70 34.8 Av 3.8/32.1/29.4 413 H/1.7/200 12,7 N/A
479117 39.6 Av 4.9/34.8/400 39.3 V/i1.1/60.0 4.7 N/A
4726.65 38.7 Av 48/3447400 38.0 V/i14/70.0 -16.0 N/A
4662.14 37.6 Av 4.8/34.1/40.0 36.5 Vi1.1/90.0 175 N/A
3832.93 25.3 Av 4.3/339/29.3 34.2 V/1.0/300.0 -19.8 N/A
3729.72 24.9 Av 4.3/337/29.3 336 V/10/83.0 -20.4 N/A
378132 24.4 Av 43/33.8/293 332 V/1.0/350.0 -20.8 N/A
1890 67 28.2 Av 3.2/28.0/295 29.9 V/1.0/117.0 -24.1 N/A
1916.48 27.9 Av 3.2/28.1/295 297 V/1.0/161.0 -24.3 N/A
1864.84 27.9 Av 3.2/27.9/29.4 29.6 V/1.0/354.0 -24.4 N/A

Tested by: Dan Dillon M%

Printed Signature
Reviewed by: Felix J. Chavez S5y
Printed Signature

File No. BC1G023001, Page B14 of B16
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



TUV

Conducted Electromagnetic Emissions

PRODUCT SERVICE
Test Report#: B0230 Run 1 Test Area:  Screen Room Temperature: °C
Test Method: FCC Class B Test Date:  09-Aug-2000 Relative Humidity: %
EUT Model # DGRO0SY EUT Power: 120 VAC /60 HZ Air Pressure: kPa
EUT Serial #: 902-1164 Page: 1 of 2
Manufacturer:  Freewave Technologies Level Key
EUT Description:  Transceiver Module Pk — Peak Nb — Narrow Band
Notes:  Conducted Emissions test was performed on HP model F3620A DC power supply. Qp — QuasiPeak Bb - Bread Band
Av - Average
FREQ LEVEL CABLE /LISN /f ATTEN FINAL TEST POINT DELTA1 (dB) DELTAZ (dB)
(MHz) (dBuV) (dB) (dBuV) FCC B N/A
QP - Neutral Measurements
1.60 345Qp oo/00/00 34.5 Neutral -13.5 N/A
1.72 41.0Qp 0G/0.0/00 41.0 Neutral -7.0 N/A
1.78 44.5 Qp 00/00/0.0 445 Neutral -3.5 N/A
1.83 39.0Qp 0.0/0.0/0.0 39.0 Neutral -9.0 N/A
2.00 30.0Qp 0.0/0.0/0.0 39.0 Neutral -9.0 N/A
1522 34.0Qp 0.0/0.0/0.0 34.0 Neutral -14.0 N/A
QP - Line Measurements
1.60 35.0Qp 0.0/0.0/0.0 350 Line 1 -13.0 N/A
1.72 40.2 Qp 00/00/00 40.2 Line 1 -7.8 N/A
1.78 443 Qp 00/00/00 443 Line 1, -3.7 N/A
1.93 39.1 Qp 0.0/00/00 38.1 Line 1 -8.9 N/A
2.00 390Qp 0.0/00/00 39.0 Line 1 -9.0 N/A
15.22 34.0Qp 00/00/00 34.0 Line 1 -14.0 NIA
Sluwh S‘ﬂfé’"
Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez -3‘&‘(% CQ_,_{"
Printed Signature
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TUV

PRODUCT SERVICE

Conducted Electromagnetic Emissions

Test Report#: B0230 Run 1 Test Area:  Screen Room Temperature: °C
Test Method: FCC Class B Test Date:  09-Aug-2000 Relative Humidity: %
EUT Model # DGR09 EUT Power: 120 VAC /80 HZ Air Pressure: kPa
EUT Serial #: 902-1164 Page: 2 of 2
Manufacturer:  Freewave Technologies Level Key
EUT Description:  Transceiver Module Pk — Peak Nb — Narrow Band
Notes:  Conducted Emissions test was performed on HP model F3620A DC power supply. Qp - QuasiPeak Bb — Broad Band
Av - Average
FREQ LEVEL CABLE/LISN/ ATTEN FINAL TEST PQINT DELTA1 (dB) DELTAZ (dB)
(MHz) (dBuV) (dB) (dBuV) FCCB N/A

e e dede e e e ok e sk M easureme nt S umma ry Fkkkkkkdkk

1.78 44.5Qp 0.0/0.0/0.0 445 Neutral -3.5 N/A
1.78 44.3 Qp 0.0/0.0/0.0 44.3 Line 1 -3.7 N/A
172 41.0 Qp 0.0/0.0/0.0 41.0 Neutral -7.0 N/A
1.93 391 Qp 0.0/0.0/0.0 39.1 Line 1 -8.8 N/A
2.00 39.0 Qp 0.0/0.0/0.0 39.0 Line 1 -8.0 NIA
1.60 35.0 Qp 00/00/0.0 35.0 Line 1 -13.0 NIA
15.22 34.0 Qp 00/00/00 34.0 Line 1 -14.0 N/A

Thavn St

Tested by: Shawn Singh
Printed Signature
Reviewed by: Felix J. Chavez -3’&% co_—f‘—
Printed Signature
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Appendix C

Plot of Occupied Bandwidth of a Single Channel with Modulation
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Appendix D

Plot of Nominai Channel Band Occupancy

40 Meadow Road
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November 13, 2000

Federal Communications Commission
Equipment Authorization Division
7435 Oakland Mills Road

Columbia, MD 21046

Frequency channels occupancy time in 20 seconds period
calculations/measurements.

To whom 1t may concern,

FreeWave Technologies is submitting a low power output 902-928 MHz frequency
hopping spread spectrum transceiver (FCC ID KNY-1931852313419, model number
DGRO9). This transceiver’s frequency channel occupancy time is programmable and
depends on MinPacketSize and MaxPacketSize settings on the radio (for more
information about this settings, please, refer to page 28 of the User Manual).

In general, MinPacketSize and MaxPacketSize settings define the number of bytes to be

allocated in a time domain for transceiver’s transmisston. Bigger MinPacketSize,

MaxPacketSize settings leads to more bytes of data DGRO9 transceiver (EUT) will be

able to transmit in one packet (on one frequency channel). That is why the EUT will

occupy a single frequency channel for the longest time in the case if three conditions will

be met:

* MinPacketSize will be set to “9” and the MaxPacketSize will be set to “9”,

e EUT is programmed to be a Point-to-Point master,

¢ EUT is communicating with another DGRO9 series transceiver,

¢ and when the radio is sending continuous stream of RS232 data at the maximum data
rate (115.2 kb/s).

To measure the frequency channel occupancy time following equipment setup was used:

AUX video

HP 8596 ), outout HP 54645D
spectrum analyzer oscilloscope

‘Coupled output
EUT DGROS
——LIL transceiver

/{ N Directional coupler

[—RS232 test data
(115.2 kb/s)



The EUT was setup to communicate with another DGRO9Y transceiver at the fixed
frequency mode. Random RS232 data was sent to the EUT to simulate the worst case
scenario described above.

Spectrum analyzer was setup to demodulate EUT’s signal while oscilloscope was used
for time measurements.

The test includes two steps:
1. Measure frequency channel occupancy time when the radio is in a fixed frequency
mode.

The EUT was setup to stay on a fixed frequency (914.9182 MHz). In other words, every
time the EUT would under normal circumstances hop to a different frequency, it was
hopping to the same frequency channel. By doing this, single frequency channel
occupancy time was measured.

The oscilloscope’s screen snapshot for this configuration is given on Figure 1 (for time
measurement accuracy oscilloscope was setup to show at least-20 perieds — 23 is an
actual number). The Figure 2 shows settings on the spectrum analyzer used for these
measurements. From the Figure 1 follows that the EUT will stay on each frequency
channel for no longer than '

1 = 482 msec/ 23 periods = 20.9563 msec.

2. Calculate frequency channel occupancy time for 20 seconds period when the radio is
in a hopping mode.

The EUT uses frequency hop pattern, which consists 112 frequency channels. Each
frequency channel within the hopping pattern is used just once. So,The hop pattern
duration is

Hop Pattern Duration [T2] = T1 * Number Of Frequency Channels In The Hop Pattern
In our case this time will be

T2 =209565msec * 112 = 2347128 msec ~ 2.347 sec.

The EUT will repeat the hopping pattern within 20 seconds period of time:



Hop Pattern Will Be Repeated [N] = 20 seconds /T2
or
N = 20 seconds / 2.347 seconds = 8.5215 times.

In other words, each frequency channel will be used by the EUT no more than 9 times
within 20 seconds period of time in the worst case scenario. Figure 3 shows spectrum
analyzer’s screen snapshot then the sweep time was set to 20 seconds. As you can see,
the 914.918 MHz frequency appeared on output of the EUT 8 times within 20 seconds
period of time. So, the total time the EUT will occupy a single frequency channel in the
worst case will be

Single Frequency Occupation Time for 20 seconds period = T1 * 9 = 188.6083 msec.

Sincerely, D

Aleksey Pozhidaev
Engineer
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Appendix E

Plot of Channel Spacing
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Appendix F

Plot of Power Cutput
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Appendix G

Plot of Qut of Bands

. File No. BC1G023001, Page G1 of G4
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0

e ’ et i



0'L ON'A%Y  ¥00E 6 £OE XBd 666/ 98/ £0E 8L 0¥508 0D "suoA] ‘sBuudg poomauig pECY MOPESIN OF ONI DIAYES 1ONA0Yd AL
9 J0 29 abed LO0EZODLOG ON 214

sHM g.vrte AXM ef8Ada0 3IVAW3I3AS[
m8b BSsS.a3as 8b BE MM3TTA mdb {8.es 34 Qn/
L \8b 8l
T324-10
a.e
8b
el
| 5.8
- . _ m8b

Josoup PP S PO TT NI | ¥ WY DU I W07 V0 VT OU L%Lﬂ?}{}gﬁ
y iy whaliy Y = L L aib e at ok ) 4 iy

s
sHo BAXd.: CQ0Te sHM BE THATE
osem E.hRS 9We HM o wWaVv sHM & W8 23R




0'L ON'ASY  VOOE 6YY £0€ XBJ 6664 98/ E0E 'IBL 0¥508 O ‘suoAT ‘sbundg poomauly PEOYH MOPEIN OF ONI 3JIAHIS LONAOH AL
v 40 £9 8bed L0209 09 ©ON 8|l

sSHO StkB8.!: A>XM e8A90 3IVAW3Z3ARA
m8b Be.EeE~- 8b BE UN3TTA m8b 8.es =H3A ,M)
\8b ®:
T32330
Q.e
8b
e
S.d3
m&8b
TLT Yot i?i(?%!ﬁkk&ﬁii?L%tﬁﬁEFRE%&L?&E&?&
H9 QR.S 9OoT2 SHO ©R.r TAHATE

ogsem Q.88 9gwe HM t w8av HM ' W8 23R



0'L ON'ARH  POOE 6YP £0C 'XB4 66674 994 0L 181 0FS08 OO 'suoAT ‘sBuudg poomauty peoy Mmopeay v JONI AJIAHEIS 1LINACHd ANL
¥ 0 +9 abed ‘Lo0gZ09 109 ‘ON 14

=H Ste.d AXM e8H930 3IVAW3IIAA
m8b RE.SE-~ 8b BE M3ITTA m8b 0.es 33A Uﬂ/
\8b 8t
T32310
Q.e
8b
J3a
S.9
mab
- =
tf%?if%g‘ #
sHZ QV.Qr g0Te sH B8 .S TRATZ2

osam QRS 9we =EHM @t wWgvVv sHM © W8 23R



PRODUCT SERVICE

s i i e e
:;‘
Appendix H
Test Plan and Constructional Data Form
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Form

EMC Test Pian and Constructional Data Form

PLEASE COMPLETE THIS DOCUMENT IN FULL, ENTERING N/A IF THE FIELD IS NOT APPLICABLE.

Applicant -- NOTE: This information will be input into your test report as shown below.
Press the F1 key at any time to get HELP for the current field selected.

Company: FreeWave Technologies, Inc.
Address: 1880 S. Flatiron Court, Suite F
Boulder, CO 80301

Contact: Aleksey Pozhidaev Paosition: Engineer
Phone: (303) 444-3862 Fax: (303) 786-9948
E-mail Address: alexp@freewave.com

I General Equipment Description -- NOTE: This information will be input into your test report as shown below. I

EUT Description frequency hopping spread spectrum transceiver module, 902-928 MHz band, 1 W
EUT Name wireless data transceiver
Model No.: DGRO9 Serial No.: 902-1164
Product Options:
Configurations to be tested: DGRO9 with 10 dB Yagi antenna, DGRQO9 with 5 dB omnidirectional
antenna
uest Objective — — —_— _
[J EMC Directive 89/336/EEC (EMC) ] Fcc: Class [] A B Part 15
Std: ] vccr: Class [J A [ B
[J Machinery Directive 89/392/EEC (EMC J BCIX: Class [J A[JB
Std: [0 cCanada: Class [ AKX B
[] Medical Device Directive 93/42/EEC (EMC) [ Australia: Class [J] A [J B
Std: (] Other:
[] Vehicle Directive 72/245/EEC (EMC)
Std:
[] FDA Reviewers Guidance for Premarket
Notification Submissions (EMC)
I TUV Product Service Certification Requested
(] Attestation of Conformity (AoC) O International EMC Mark (IEM)
] Certificate of Conformity (CoC) {C1 Compliance Document
Protection Class  (N/A for vehicles) [ Class | [] Class li (] Class it
(Press F1 when field is selected to show additional information on Protection Class.)
FILE: EMCU_F09.02E, REVISION 0, Effective: October 26, 1899 Page 1 of 6
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Form

EMC Test Plan and Constructional Data Form

I Attendance — |
Testwillbe: [ Attended by the customer [] Unattended by the customer

| Failure - Complete this section if testing will not be attended by the customer. |

If a failure occurs, TUV Product Service should:

(] Call contact listed above, if not available then stop testing.  (After hrs phone):
[] Continue testing to complete test series.

[J continue testing to define corrective action.

(] Stop testing.

| EUT Specifications and Requirements |

Length: 5.04Q0" Width: 2.435" Height: 0.612" Weight: _90g

[ Power Requirements i

Regulations require testing to be performed at typical power ratings in the countries of intended use. (i.e.,
European power is typically 230 VAC 50 Hz or 400 VAC 50 Hz, single and three phase, respectively)

Voltage: 12 VDC (If battery powered, make sure battery life is sufficient to complete testing.}
# of Phases:

Current Current ‘

(Amps/phase(max)): 1 A max (Amps/phase(nominal)): 250 mA

Other

I Other Special Requirements

| TincaI Installation and/or Oeerating Environment

(ie. Hospital, Small Business, Industrial/Factory, etc.)
Typical installaticns are remote monitoring and data gathering, Internet access, and differential
GPs.

|EJT Power Cable —
[] Permanent OR [J Removable Length (in meters}:

[] Shielded OR [ Unshielded
£J Not Applicable

FILE: EMCU_F08.02E, REVISION 0, Effective: October 26, 1999 Page 2 of 6
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Form

EMC Test Plan and Constructional Data Form

EUT Interface Ports and Cables

Interface Shieldin
= |2 T
‘—g) .(_é 2|2 o %.‘l’ § :Ifé
s olg (£ 2 cgle £
< 0O Connector S8 5
Type Type Termination |Type Port Termination = |lE o
EXAMPLE: Metallized 9- |Characteristic
R5232 O @ | 2 |E O |Foil over braid [Coaxial pin D-Sub Impedance § |m 0O
power and OK| 10K 10 pin OX
RS$232 data Header,
port Surface
maunt,
Locking Ramp
antennaport [0 (O] 1 [X [ {Coaxial cable reverse SMA [Characteristic 5 |[OKX
impedance
O O 0o oo
OO o O 0O
OO 00 W]
g0 Ood Oood
OO OO o
0O OO oo
OO ) OO
00O ad O
OO OO oo
Not Appligfablé] ] 00
FILE: EMCU_F09.02E, REVISION 0, Effective: Cctober 26, 1999 Page 3 of 6
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Form

EMC Test Plan and Constructional Data Form

[ EUT Software.

Revision Level:  version 5.63

Description: supports Point-to-Point, Point-to-Multipoint, TDMA and Peer-to-Peer network
protocols

EUT Operating Modes to be Tested -- list the operating modes to be used during test. It is recommended the
equipment be tested while operating in a typical operation mode. FCC testing of personal computers and/or peripherals requires
that a simple program generate a complete line of upper case H's. Provide a general description of all software, firmware, and PLD
algorithms used in the equipment. List all code modules as described above, with the revision level used during testing.

Consult with your TUV Product Service Representative if additional assistance is required.

1. Test mode 1 - single frequency (low, mid and high), 100 % receiver duty cycle - for the
unintentional radiated emissions test.

2. Testmode 2 - single frequency (low, mid and high), receiver is off, transmitter is on with the
duty cycle 20.4 % - for the intentional radiated emissions test.

EUT System Components -- List and describe all components which are part of the EUT. For FCC testing a minimum
configuration is required. (ie. Mouse, Printer, Monitor, External Disk Drive, Motherboard, etc.)
Description | Model # ] Serial # | FCCID #
"FreeWave Technologies” radio DGRQOS 902-1164 KNY-19318523-13419
transceiver module
data and power cable buit for the test
purposes only

“Larsen” 10 db Yagi antenna YACQ06
"Antennex” 5 dB omnidirectional EB8365C
antenna
"Denver Beta"” antenna coaxial ASC0202RN
cable

FILE: EMCU_F09.02E, REVISION 0, Effective: October 26, 1998 Page 4 of 6
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Form

EMC Test Plan and Constructional Data Form

Support Equipment -- List and describe all support equipment which is not part of the EUT. {i.e. peripherals, simulators, etc)

Description

power supply

"Hewlett Packard" linear

"Dell" laptop computer

Model # Serial #
E3620A KR75307041
P133ST TYF1K7

FCCID#

EZKXPEZKXPT

[ Oscillator Frequencies

Derived
Frequency Frequency Component # { Location Description of Use
14.7456 MH=z U5, Y1, R52, R48, C54, C85 main crystal oscilator
902-928 MHz Q10, Q11, Y2, U3, U22 local oscilator (Tx and Rx
and 932-958 frequencies)
MHz
Power Supply
Manufacturer Mode! # Serial # Type

Hewlett Pacckard

E3628

KR75307041 (] Switched-made:  (Frequency)

X Linear [ Other:

(] Switched-mode:  (Frequency)

OLinear [ Other:

Power Line Filters

Manufacturer

Model #

Location in EUT

FILE: EMCU_F09.02E, REVISION 0, Effective: Qctober 26, 1999
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Form

EMC Test Plan and Constructional Data Form

l Critical EMI Components (Capacitors, ferrites, etc.)

Description Manufacturer

Part # or Value Qty Component # | Location

I EMC Critical Detail -- Describe other EMC Design details used to reduce high frequency noise.

(PLEASE INSERT "ELECTRONIC SIGNATURE” BELOW IF POSSIBLE)

| Authorization Signatures

Aleksey Pozhidaev 7/03/00
Customer authorization to perform tests Date
according to this test plan. '

Test Plan/CDF Prepared By (please print) Date
3’@% Sept. 05, 2000
Reviewed by TUV Product Service Associate Date

FILE: EMCU_F09.02E, REVISION 0, Effective: October 26, 1999
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Form

TUV

EMC Block Diagram Form “PRODUCT SERVICE

System Configuration Block Diagram -- Provide a line drawing identifying the EUT, simulators, support equipment, /O
cables, power cables, and any other pertinent components to be used during testing.  Use a dashed line to separate the
equipment in the testing field versus equipment outside testing field.

5 dB omnidirectional

DGRO9 will be connected with the
antenna cable to one antenna at the
time (10 dB Yagior 5 dB
omnidirectional antenna)

Linear power
supply to
provide 12 VvDC

EUT
Antenna cable (DGROY)

Power Cable

10 dB Yagi

RS232 cable

Computer
[ Authorization Signatures
Customer authorization to perform tests Date
according to this test plan.
Aleksey Pozhidaev 7/03/00
TexPPRRPBBP Prepared By (please print) Date
_3'& QL= Sept. 05, 2000
Reviewed by TUV Product Service Associate Date
FILE: EMCU_F09.04E, REVISION 0, Effective; October 26, 1989 Page 1 of 1
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FCC Emissions TUV

Test Plan Details SRODUCT SERVICE
(ATTACHMENT)

If testing levels other than those desired, then indicate the requested test levels under Engineering Justifications / Test

Deviations.
Standards to be Applied
[] CISPR 22
[J Class A
[ ClassB
64 FCCPart 15 (list) Class B (list)
] Other (list)
Description Basic Document Requirement
Radiated & Conducted Emissions | ANSI63.4 Reference Basic Document or
Applicable Standard

Engineering Justifications / Test Deviations

1. The FreeWave Technologies will provide the DGRO9 radio transceiver module
for installation in a combination with a set of different antennas (complite list of
antenna model numbers and antenna manufactures provided in the User Manual).
All of these antennas can be devided into two general types - omnidirectional and
directional. After prescanning all of the antennas in the "TUV product service"
company's EMC measurements laboratory, was found that two antennas shall be
considered as a worst case from the intentional radiation levels stand point - 10
dB Yagi and 5 dB omnidirectional antennas and one antenna shall be considered
as a worst case from the unintentional radioation levels stand point - 10 dB Yagi.
So, all of the intentional measurements shall be done using 10 dB Yagi and 5 dB
omnidirectional antennas and all of the unintentional measurements shall be
done using 10 dB Yagi antenna.

UEMCGS11.COC, Revision 2.0
Author: F.Chavez
Revised: 26 September 1999
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MEASUREMENT PROTOCOL FOR FCC

GENERAL INFORMATION

Measurement Uncertainty

The test system for conducted emissions is defined as the LISN, tuned receiver ar spectrum analyzer, and coaxial cable.
The test system for radiated emissions is defined as the antenna, the pre-amplifier, the spectrum analyzer and the coaxial
cable. These test systems have a measurement uncertainty of 4.5 dB. The equipment comprising the test systems are
calibrated on an annual basis.

Justification

The Equipment Under Test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions. A cable is connected to each available port and either terminated with a peripheral into it's characteristic
impedance or left unterminated. When appropriate, the cables are manually manipulated with respect to each other to
obtain maximum emissicns from the unit.

CONDUCTED EMISSIONS
The final level, expressed in dBuV, is arrived at by taking the reading directly from the EMI receiver. This level is
compared directly to the FCC limit.

To convert between dBpV and pV, the following conversions apply:
dBuV = 20(log pV)
uV = Inverse log(dBuV/20}

RADIATED EMISSIONS

The final level, expressed in dBuV/m, is arrived at by taking the reading from the spectrum analyzer (Level dBpV) and
adding the antenna correction factor and cable loss factor (Factor dB) to it. This result then has the FCC limit subtracted
from it to provide the Delta which gives the tabular data as shown in the data sheets in Attachment B. The amplifier gain is
automatically accounted for by using an analyzer offset.

Example: FCCB Delta
Frequency Level + Factor& = Final - Limit = FCCB

(MHz) (dBuVv) Cable (dB) (dBuV/m) (dBuv/m) (dB)

32.21 13.9 + 16.3 = 30.2 - 400 = -9.8

File No. BC1G023001, Page 12 of 13
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



DETAILS OF TEST PROCEDURES

General Standard Information
The test methods used comply with ANSI C63.4-1992 - "Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz."

Conducted Emissions

Conducted emissions on the 60 Hz power interface of the EUT are measured in the frequency range of 450 kHz to
30 MHz. The measurements are performed using a receiver, which has CISPR characteristic bandwidth and quasi-peak
detection, and a Line impedance Stabilization Network (LISN), with 50 Q/50 yH (CISPR 18) characteristics. Table top
equipment is placed cn a non-conducting table 80 centimeters above the floor and is positioned 40 centimeters from the
vertical ground plane (wall) of the screen room. In some cases, a pre-scan using a spectrum analyzer is initially
performed on the units comprising the system under test to loccate the highest emissions. If the minimum passing margin
appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured using a tuned receiver or
spectrum analyzer with quasi-peak and average detection and recorded on the data sheets.

Radiated Emissions

Radiated emissions from the EUT are measured in the frequency range of 30 to 9278.6 MHz using a spectrum analyzer
and appropriate broadband linearly polarized antennas. Measurements between 30 MHz and 1000 MHz are made with
120 kHz/6 dB bandwidth and quasi-peak detection and measurements above 1000 MHz are made with a 1 MHz/6 dB
bandwidth and peak detection. Table top equipment is placed on a 1.0 X 1.5 meter non-conducting table 80 centimeters
above the ground pfane. Floor standing equipment is placed directly on the turntable/ground plane. Interface cables that
are closer than 40 centimeters to the ground plane are bundled in the center in a serpentine fashion so they are at least
40 centimeters from the ground plane. Cables to simulators/testers (if used in this test) are routed through the center of
the table and to a screen room located outside the test area. The antenna is positioned 3 meters horizontally from the
EUT. To locate maximum emissions from the test sample the antenna is varied in height from 1to 4 meters,
measurement scans are made with both horizontal and vertical antenna polarizations and the EUT are rotated
360 degrees. Intentional radiators are rotated through three orthogonal axes to determine the attitude that maximizes the
emissions.

File No. BC1G023001, Page 13 of I3
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15: 56: 34 NOV 14,

V%4

REF 28.3 dBm

2000

AT 40 dB

MKR A -225 kHz
-2¢ .48 dB

PEAK
LOG

I

10
dB/
OFFST

-1.7
dB

VA SB
SC FC

oy

CORR

CENTER 8¢g2.916 MHz

#RES BW 18@ kHz VBW 100 kHz

SPAN 1.000 MHz
SWP 28.9 msec



16: 25: 38 NOV 14, 20dd

4 MKR 9@1.791 MHz
REF 28.3 dBm AT 4¢ dB 4.2¢ dBm
PEAK

LOG 1///_,&M,_\\\\

10

dB/ \\\\
OFFST

-1.7

dB ﬂw

i | NMPT“

VA SB
SC FC
CORR
1
CENTER 9¢2.g16 MHz SPAN 1.8@@ MHz

#RES BW 100 kHz VBW 140 kHz SWP 2.2 msec



15: 42: 8 NOV 14, 2¢g¢g

v

REF 2B8.3 dBm

AT 40 dB

MKR A 225 kHz
-2 .12 dB

PEAK
LOG

R

2] N

10
dB/
OFFST

AN

-1.7
dB

/

VA SB
SC FC

L=

gy

CORA

CENTER 927 .821 MHz

#RES BW 1¢@ kHz

VBW 18@ kHz

SPAN 1.00@ MHz
SWP 2.0 msec
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74 MKR S28.046 MHz
REF 28.3 dBm AT 40 dB 2.81 dBm
PEAK

LOG ///’“\"F“\\\

10

dB/ //// \\\\

OFFST

@ / AN

ﬂmff// " Y\HNWQJ“

VA SB
SC FC
CORR

CENTER 927.821 MHz SPAN 1.900@ MHz
#RES BW 10d kHz VBW 18@ kHz SWP 20 .0 msec



LMR 400 191t MKR 8d2 ., 182 MH=z
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November 29, 2000

Federal Communications Commission
Equipment Authorization Division
7435 Oakland Mills Road

Columbia, MD 21046

To whom it may concern,

For modules, which will have the cxternal 10 dB Yagi antenna, we will use a special reverse polarity SMA
type connector supplied by Amphenol {Amphenol part number #615X-1279-200, the drawing is attached).

Additionally, the 10 dB Yagi antennas will be supplied by FreeWave Technologies in a combination with a
coaxial 50 Ohms cable permanently and securely connected to the antenna with Conap High Strength
Epoxy and Sealant. The length of the cable will be chosen to provide at least 4 dB insertion loss in 902-
928 MHz frequency band.

We believe the above additions to cur module will fulfiil requirements of Sections 13.203 and 15.204(c) as
well as requirement of Public Notice DA 00-1407 for a “unique” antenna coupler and therefor do not necd
to meet requirements for professional installation.

Sincerely,

L 2

Aleksey Pozhidaev
Engineer




