PRODUCT SERVICE

EMC EMISSION - TEST REPORT VAP

Test Report No. B907201 Issue Date 09 March 1999
Model / Serial No. 990017 /101

Product Type Radio Frequency Fueling Payment System

Client CrossLink, Inc.

Manufacturer CrossLink, Inc

License holder CrossLink, Inc

Address 5665 Flatiron Pkwy

Boulder, CO 80301

Test Criteria Applied FCC Part 15 15.247C

Test Start Date: 03 Mar 1999

Test End Date: 05 Mar 1999

Test Result B PASS O FAIL

Test Report Project No. BC1G907201

Total Pages including

Appendices 115

Reviewed By : Felix J. Chavez Reviewed By : Shawn Singh

TOV Product Service Inc is a subcontractor to TUV Product Service, GmbH according to the principles outlined in ISO/IEC 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 responsibility
to assure that additional production units of this model are manufactured with identical electrical and mechanical components. TUV Product
Service Inc shall have no liability for any deductions, inferences or generalizations drawn by the client or others from TUV Product Service Inc
issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test
report shall not be reproduced except in full without our written approval of TUV Product Service. This report shall 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 professional staff hold government
and professional organization certifications and are members of
AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, and VCCI
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EMISSIONS TEST REGULATIONS :

The tests were performed according to following regulations :

B - Federal Communication Commission part 15 O-Class A W - Class B
B - Federal Communication Commission part 15, Subpart C H - 15.207 W -15.247
W - 15.209

All tests performed according to ANSI C63.4.

Emission Test Results:

|C0nducted emissions 450 kHz - 30 MHz

Test Result W -PASS 0O-FAIL O - Not Applicable
Passing Margin 9.3 dB at 9.13 MHz
Remarks:

Radiated emissions (electric field) 30 MHz - 1000 MHz (Unintentional Radiator)

Test Result W -PASS 0O-FAIL O - Not Applicable
Passing Margin 1.1 dB at 791.9 MHz
Remarks:

Radiated emissions (electric field) 2406.1 MHz - 24801 MHz (Intentional Radiator)

Test Result W -PASS 0O-FAIL O - Not Applicable
Passing Margin 2.2 dB at 4884.1 MHz
Remarks:

GENERAL REMARKS:

Modifications required to pass: None

Test Specification Deviations: Additions to or Exclusions from: None
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Test-setup photo(s)
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Test-setup photo(s):
Conducted Emissions
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Test Equipment Used
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Colorado Test Equipment
10-Mar-99

Repor: $BF072_ Date:Q}-05’7afq%ignature: Shapns S ("’”ﬁl’
Temp:  2/(-9 % Rel. Humd.: / (87, Atmo. Pressure: /9.5 I<ﬁ;’

Location Tests Manufacturer Model Number Serial Number Description Cal Date  Cal Due
PW A.H Systems SAS-200-510 116 Log Perioic Antenna
PwW R AH Systems SAS-200/510  [705 Log Periodic Antenna (300-1800 MHz) 06-Jul-98|  06-Jul-99
PW AH Systems SAS-200/512 1104 Log Periodic Antenna (200-1500 MHz) 13-Jul-98  13-Jul-99
PW R AvAntek AFT97-8434-10 {1007 RF Pre-Ampilifier (4-8 GHz) 19-Nov-98 19-Nov-99
PW R Avantek AWT-18037 1002 RF Pre-Amplifier (8-18 GHz) 19-Nov-98| 19-Nov-99
PW R C California Instr. 850T-1 68458 Oscillator (45-5000 Hz)
PW R C California Instr. 9000TCA/3-1  |50666+ Power Source 9KVA (45-5000 Hz, 0-280VAC)
PW R C Compag 470A 23605277B504 |Monitor - PW Testbed !
PW R C Compaq DeskPro 575 |g545HSY20483 |Computer for PW Testbed |
PW R Compliance Desig jnone RD-1 Roberts Dipole Ant. Set (30-1000 MHz) 03-Mar-97| 02-Mar-00
PW EMCO 1070-4 9206-1681 Antenna tower with manual polarization
PW EMCO 1080/1081 9206-1636 2 meter dia. wood turntable
PW EMCO 3104C 3519 Biconical Antenna 01-Feb-99| 01-Feb-00
PW R EMCO 3104C 9203-4508 Biconical antenna 19-Jun-98| 19-Jun-99
PW R EMCO 3108 2149 Biconical Dipole Anterina (30-300 MHz) 19-Jun-98| 19-Jun-99
PwW R EMCO 3108 7059203-2457 Biconical Dipole Antenna (30-300 MHz) 06-Jul-98/  06-Jul-99
PW ) EMCO 3115 3886 Dbl Ridged Horn Antenna (1-18 GHz) 20-Feb-98] 22-Mar-99
PW -3, R EMCO 3146 9203-3376 Log Periodic Antenna 18-Jun-98| 18-Jun-99
PW C EMCO 3825/2 9202-1945 LISN 15-Jul-98|  15-Jul-99
PW 4c EMCO 3825/2 9202-1946 LISN 23-Jul-88| 23-Jul-99
PW R EMCO 4610 9205-1199 iRoyce field site source
‘PW C EMCO 4620 9110-1015 §Conducted noise source
PW R EMCO '6502 9205-2738 ‘Magnetic loop 30-Oct-97] 29-Oct-00
PW R [EMCO 7405 9203-2175 Near field probe set
PW CISPR14 IFischer F-201 141 Absorbing Clamp (30-300 MHz) 05-Mar-98| 05-Mar-99
EW C Fischer F-33-1 356 [Current Probe (10 kHz - 250 MHz) 04-May-98| 04-May-99
PW Gishard 600-1040 mb 002 laitimeter
PW R Hewlett Packard 111940A 2650A04527  |Close field probe
PW R Hewlett Packard |11940A 2650A04563  |Close field probe
PW R Hewlett Packard |11941A 2807A02957  |Close field probe
PW C Hewlett Packard [11947A 2820A00277  [Transient Limiter 19-Nov-98 19-Nov-99
PW C Hewlett Packard |[11947A 3107A01975  [Transient Limiter 17-Jun-98| 17-Jun-99
PW R Hewlett Packard {11970A 3003A07640  [Harmonic Mixer 27-Feb-98| 29-Mar-99
PW QE Hewlett Packard |11970K 2332A01280 |Harmonic Mixer 27-Feb-98] 29-Mar-99
PW Hewlett Packard |[11975A 2738A01557  |Amplifier 27-Feb-98| 29-Mar-99
PW Hewlett Packard |8444A 2325A07899  [Tracking Generator (1-1200 MHz) 19-Nov-98| 19-Nov-99
PW R Hewlett Packard 84458 2034A03223  |Pre-Selector 24-Jun-98| 24-Jun-99
PW 3) Cc Hewlett Packard |8447D 2727A05399  |Amplifier (30-1000 MHz) 18-Nov-98 18-Nov-99:
PW (R)C, RE101, CISP |Hewlett Packard |85650A 2043A00256  |Quasi Peak Adapter (set 1) 17-Jun-98|  17-Jun-99!
PW R, C, RE101, CISP Hewlett Packard |85650A 2811A01300 |Quasi Peak Adapter 23-Nov-98| 23-Nov-99
PW R, C, RE101, CISP |Hewlett Packard |85662A 2318A04983  |Display Section (set 1) 17-Jun-98| 17-Jun-99
PW (3) C, Hewlett Packard |85662A 2403A08749  |Display Section 01-Apr-98| 01-Apr-99
PW R, C Hewlett Packard 85668 2115A00853  |Spectrum Analyzer (dc-22 GHz) 11-Mar-98{ 11-Mar-99
PW R) C, RE101, CISP |Hewlett Packard [8566B 2410A00154  |Spectrum Analyzer (dc-22 GHz) 01-Apr-98| 01-Apr-99
PW R, C, RE101, CISP {Hewlett Packard |8568B 2304A02508  |Spectrum Analyzer (set 1) (dc-1.8 Ghz) 17-Jun-98| 17-Jun-99
PW Hewlett Packard {8590 2722A02036  |Spectrum Analyzer
PW RE101, -8, -9, -11 |Hewlett Packard 8594E 3223A00145  [Spectrum Analyzer 22-Jan-99| 22-Jan-00
PW C HP 11947A 3107A01984  [Transient Limiter 29-Oct-98 29-Oct-99
PW JFW 50FH-003-100N (9825 Attenuator
PW JFW S50FHB-003-5 |00363 Attenuator 19-Nov-98| 19-Nov-99
PW R Mini-Circuits - ZHL-1042J D020698-14  |RF Pre-Ampilifier (10-4200 MHZ) 13-Feb-98] 13-Feb-99
PW Mini-Circuits ZHL-1042J(SMA[D082098-3 Amplifier 23-Sep-98] 23-Sep-99)
1
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Location Tests Manufacturer Model Number Serial Number Description Cal Date  Cal Due

PW C Polarad Electronics ESH3-22 357.881J.32  [Transient Limiter

PW Radio Shack 63-867 005 Temperature / Humidity Indicator

PW g)R Rhode & Schwartz [ESHS 30 842806/001 EMI Test Receiver 26-Oct-98| 26-Oct-99

PW C Rhode & Schwarz |[ESH2-Z5 830364/002 LISN 50 ohm/50uH 3 line (1kHz - 30 MHz) 23-Feb-98 23-Feb-99

PW C Rhode & Schwarz |[ESH3 872318/036 Low Frequency Receiver (9 kHz - 30 MHz) 03-Sep-98] 03-Sep-929

PW R Rhode & Schwarz |HFH2-Z2 880665/042 Loop Antenna (10 kHz - 30 MHz) 08-Feb-98 08-Feb-99

PW C) Schwarzbeck NNLK 8129 8129126 LISN 27-Oct-98] 27-Oct-99

PW C Schwarzbeck TK 9416 TUV-600 Conducted Line Probe (150 kHz - 30 MHz) 04-Apr-98{ 04-Apr-99

PW Shaffner NSG 431 1426 ESD Tester

PW C Solar 8028-50-TS-24- (8305121 LISN 23-Feb-98] 23-Feb-99

PW Solar 8028-50-TS-24- |8305122 LISN (10 kHz - 30 MHz) 23-Feb-98| 23-Feb-99

PW Systron Donner DBD-520-15 1 Antenna 18-26 ghz

PW R/ Systron Donner  |DBE-520-15 2 antenna-26 to 40 ghz

PW Tensor 4105 2020 Ridged Guide Antenna 11-Jun-98{ 11-Jun-99

PW Transjonic T-100 147 lon Meter

PW TUV PS LPS-1 1 P/S for Loop Antenna

PW WaveTek DM5XL 60206553 Hand Held Multimeter

PW Weinschel 2-3dB BC5530 Attenuator 19-Nov-98| 19-Nov-99

PW Weinschel 2-3dB BC5539 Attenuator 19-Nov-98| 19-Nov-99

PW Weinschel 2-6B BC6492 Attenuator 19-Nov-98| 19-Nov-99

PW Weinschel 2-6dB BC6487 Attenuator 19-Nov-98| 19-Nov-99
2
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Appendix A

Transmitter Data Sheets
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Detailed Test Data Sheets

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B1 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 1

3 Meter Antenna Distance Date 03/03/99 Page 1
Equipment Under Test: Engineer f£iC Ay -
CrossLink, Inc. M/N: RF_FPS1 Tech: S S_Shrwr Sk
RF Fueling Payment System Requester N

Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

Four antennas Al, A2, Bl, and B2 are enclosed within one enclosure.
Below readings are with Azéantenna. Peak readings. All readings are maximized.

. , . . Mid 52
Direct sequence is fixed at 2442.1 MHz. Hopping at lew channel.
Horn antenna vertical polarization.

355 deg/1.74 m

2428.1 92.2 30.5 3.3 126 - VvV =--
2442,1 88.65 30.5 3.4 122. - V ==
Horizontal
14 deg/1.53 nm
2428.1 82.65 30.5 3.3 116. ~- H =--
Above frequency was remeasured below.
309 deg/1.57 m
2428.1 84.9 30.5 3.3 118. -- H --
2442.0 80.25 30.5 3.4 114. -- H --
311 deg/1.05 m
4856.3 20.85 34.8 5 60.7 -- H ~--
7284.5 13 37.8 5.7 56.5 -~ H --
4884.3 20.35 34.9 5 60.3 -—- H --
7326.3 8.85 37.9 5.7 52.5 -- H --
Vertical polarization.
337 deg/1.4 n
4856.3 22.8 34.8 5 62.6 -— V ==
4884.1 19 34.9 5 58.9 -— V ==~
7284.4 13.85 37.8 5.7 57.4 - V -
7326.3 10.25 37.9 5.7 53.9 -— VvV --
Above readings were max at 1.16 m
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B2 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 1

3 Meter Antenna Distance Date 03/03/99 Page 2
Equipment Under Test: Engineer _f\¢ a4yl
CrossLink, Inc. M/N: RF_FPS1 Tech: § S_Shawe-  Siugb
RF Fueling Payment System Requester

Notes: 8 vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

354 deg/1.1 nm
9712.6 9.55 39.2 6.
9768.5 7.05 39.1 6.

55.1 - vV --
52.6 - VvV --

4
4
No emissions were found above the receiver’s noise floor to 10th harmonic.
Horizontal polarization.

299 deg/1.2 m

9712.6 9.6 39.2
9768.5 4.75 39.1

55.2 -- H ~--

6.4
6.4 50.3 -- H --

No emissions were found above the receiver’s noise floor to 10th harmonic.
Above readings are at Mid channel.

Below readings are at low channel.

Vertical polarization.

355 deg/1.6 nm

2406.2 93.05 30.4 3.3 126. -V ==
Horizontal

305 deg/1.5 m

2406.2 85.05 30.4 3.3 118. -~ H --
299 deg/1.05 m

4812.4 18.6 34.7 5 58
7218.4 11.5 37.7 5.7 54.9 -

w
|
|

T
1
!

Vertical polarizaion.

e -

e Y Tl e e e

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B3 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 1

3 Meter Antenna Distance Date 03/03/99 Page 3
Equipment Under Test: Engineer gy A¢C-
CrosslLink, Inc. M/N: RF_FPS1 Tech: S S_Shawn Sk
RF Fueling Payment System Requester -

Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height
334 deg/1.3 m
7218.4 11.2 37.7 5.7 54.6 -— VvV --
4812.3 17.3 34.7 5 57 - V --

351 deg/1.16 m
9624.7 25.15 39.2 6.4 70.7 - vV --

Horizontal polarization.

Above reading was with wrong amplifier offset. Deleted from summary list.
Remeasured below.

9624.7 11.05 39.2

-4 56.6 -— V ==
9624.7 12.6 39.2 4 H

58.2 -

N A
.

Below readings are with high channel.

16 Deg, 1.52 M

2480.2 84.05 30.6 3.4 118. -- H --
Vertical

353 deg, 1.87 M

2480.2 94.3 30.6 3.4 128. - =
342 Deg, 1.28 M

4960.3 26.2 35.1 5 66.3 -V =
342 Deg, 1 M

7440.5 16.9 38.1 5.8 60.8 —— V =-
Horizontal

290 deg, 1.17 M

7440.5 17.25 38.1 5.8 61.1 == H ==
313 Peg, 1.38M

4960.3 28.8 35.1 5 68.9 == H =-
293 deg, 1.22 M

9920.7 15.15 39.1 6.5 60.7 == H =--
Vertical

357 deg, 1.13 M

9920.7 16.55 39.1 6.5 62.1 e A

No emissions were found above the receivers noise floor to 10th harmonic
in vertical or horizontal polarizations

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B4 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 1

3 Meter Antenna Distance Date 03/03/99 Page 4
Equipment Under Test: Engineer _Fj( 39¢ -
CrossLink, Inc. M/N: RF_FPS1 Tech: S S_Shrwr S .4k
RF Fueling Payment System Requester ~

Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

——_————_————_————_—_————_—_——_-——____——_————_—_——-——_—_—_———————_.——-——_-_—_-_—

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

FCC ID: OGF-FPS-1 | File No. BC1G907201 , Page B5 of B39
TV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



PW1 Test Site

TUV PRODUCT SERVICE

RADIATED EMISSIONS

3 Meter Antenna Distance
Equipment Under Test:
CrossLink, Inc. M/N: RF_FPS1
RF Fueling Payment System
Notes: 8 Vvdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

Figure Report B9072 Run 1
Date 03/03/99 Page 5
Engineer £iLiqe -
Tech: S S__Shrww Sogl
Requester -

Frequency  =-=-=—-= Final -----
MHz dBuvV/m uvV/m
2406.2 126.8 218776
2428.1 126 199526
2442.1 122.5 133352
2480.2 128.3 260016
4812.4 58.3 822.24
4856.3 62.6 1348.9
4884.1 58.9 881.04
4884.3 60.3 1035.1
4960.3 68.9 2786.1
7218.4 54.9 555.90
7284.4 57.4 741.31
7326.3 53.9 495.45
7440.5 61.1 1135.0
9624.7 58.2 812.83
9712.6 55.2 575.44
9768.5 52.6 426.57
9920.7 62.1 1273.5

File B9072 Run 1

FCC ID: OGF-FPS-1
TUV PRODUCT SERVICE INC

40 Meadow Road

|
I
DI dgmmmddmg<a<<
I
|

File No. BC1G907201 , Page B6 of B39
Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 RevNo 1.0



PW1l Test Site

TUV PRODUCT SERVICE

3 Meter Antenna Distance
Equipment Under Test:

CrossLink, Inc.

M/N: RF_FPS1

RF Fueling Payment System
Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

Frequency Level Factor Cable

MHz dBuv

dB dB

Vertical polarization

2 deg, 1.62 M

2441.9 89.5
351 deg, 1.65 M
2480.1 94.4

Horizontal
294 deg, 1.65 M
2480.1 85.8
297 deg, 1.7 M
2442.0 81.55
315 deg, 1.21 M
4884.4 17.8
295 deg, 1.21 M
4960.4 27.2
292 deg, 1.27 M
7440.4 15.65
7326.3 9.2
Disregard above
7326.3 9.45
Vertical
7326.3 9
343 Deg, 1.05 M
7440.4 16.5
291 deg, 1.18 M
-~ 4960.2 27.2
334 deg, 1.36 M
4884.4 21.2

9768.1 4.9
322 deg, 1.17 M
9920.7 17.3

Horizontal
298 deg, 1.53 M
9920.6 16.25

FCC ID: OGF-FPS-1
TUV PRODUCT SERVICE INC

30.5 3.4
30.6 3.4
30.6 3.4
30.5 3.4
34.9 5

35.1 5

38.1 5.8
37.9 5.7
reading

37.9 5.7
37.9 5.7
38.1 5.8
35.1 5

34.9 5

3%.1 6.4
39.1 6.5
39.1 6.5

40 Meadow Road

Final

123.

128.

119.

115.

57.7

67.3

53.1

52.6

60.4

67.3

61.1

50.5

62.9

61.8

Az

Polar\
dBuV/m deg Height

Continuation of Run 1.

=B ST« -« A < s B«

< < 4 <«

RADIATED EMISSIONS

EUT is now Antenna A2.

Report B9072

Engineer f£j¢ xot:

Run 2
Date 03/03/99 Page 1

Tech: SMB

Requester

File No. BC1G907201 , Page B7 of B39

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



TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B%G72 Run 2
3 Meter Antenna Distance Date 03/03/99 Page 2
Equipment Under Test: Engineer f£iC Aot~
CrossLink, Inc. M/N: RF_FPS1 Tech: SMB_<{g °

RF Fueling Payment Systen Requester_

Notes: 8 vVdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height
9768.5 4.8 39.1 6.4 50.4 -~~~ 'V --
above reading was taken in the horizontal polarization.
All above readings taken at high channel
No emissions were found above the receivers noise floor to 10th harmonic
Below readings are with mid channel
334 deg, 1.41 M
2428.1 82.05 30.5 3.3 115. -- H --
Vertical
350 deg, 1.1 M
2428.1 93.35 30.5 3.3 127. A
335 deg, 1.3 M
4856.3 18.75 34.8 5 58.6 -— V-
335 deg, 1.5 M
7284.3 13.55 37.8 5.7 57.1 -~ V ==
Horizontal
311 Deg, 1.1 M
7284.4 12.35 37.8 5.7 55.9 == H ==
298 deg, 1.27 M
4856.2 17.2 34.8 5 57 -~ H ==
300 deg, 1.08 M
9712.6 10.6 39.2 6.4 56.2 -- H -~
Vertical
352 Deg, 1.18 M
9712.6 10.55 39.2 6.4 56.1 -—- V --
The following data taken at low channel
6 Deg, 2.03 M
2406.1 93.05 30.4 3.3 126. -— vV --
Horizontal
315 deg, 1.2 M
2406.1 83.15 30.4 3.3 lle6. -- H ==
286 deg, 1.12 M
4812.2 18.8 34.7 5 58.5 -- H --
239 deg, 1.54 M
7218.9 10.8 37.7 5.7 54.2 -- H --
vertical
290 deg, 1.27 M
7218.7 12.45 37.7 5.7 55.8 -- vV --
341 Deg, 1.2 M
4812.4 19.6 34.7 5 59.3 - V -

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B8 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B3072 Run 2
3 Meter Antenna Distance Date 03/03/99 Page 3
Equipment Under Test: Engineer fi. 44¢.
CrossLink, Inc. M/N: RF_FPS1 Tech: SMB -

RF Fueling Payment System Requester__ Y~
Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)
Frequency Level Factor Cable Final Az Polar\ Delta Delta

MHz dBuv dB dB dBuV/m deg Height

317 deg, 1.1 M
9624.6 13.3 39.2 6.4 58.9 - vV --

290 deg, 1.28 M
Horizontal
290 deg, 1.28 M
9624.6 13.8 39.2 6.4 59.4 -- H --

FCC ID: OGF-FPS-1 File No. BC1G807201 , Page B9 of B39
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



RADIATED EMISSICNS

PWl Test 5Gite Figure Report B%072 Run 2
3 Meter Antenna Distance Date 03/03/53 Page 4
Equipment Under Test: Engineer &u'ﬁﬁk.
CrossLink, Inc. M/N: RF_FPS1 Tech: SMB

RF Fueling Payment System Requester </
Notes: 8 Vdc, S/N: 101, Tecom P/N: 505117B (SARA antenna)

Measurement Summary
Frequency = --—-- Final —----- Azimuth Polar\ Delta Delta
MHz dBuvV,/m uv/m deg Height

2406.1 126.8 218776 -- vV --

2428.1 127.1 226464 -— v --

2441.9 123.4 147910 -- vV --

2480.1 128.4 263026 -- vV --

4812.2 58.5 841.39 - H --

4812.4 59.3 922.57 -- v -

4856.3 58.6 851.13 - vV --

4884 .4 61.1 1135.0 - vV --

4960.4 67.3 2317.3 - H --

7218.7 55.8 616.59 -— v -

7218.9 54.2 512.86 -- H -

7284.3 57.1 716.14 - vV --

7284.4 55.9 623.73 - H --

7326.3 53.1 451.85 - H --

7440.4 60.4 1047.1 - vV --

9624.6 59.4 933.25 - H --

9712.6 56.2 645.65 - H --

9768.1 50.5 334.96 - v --

9768.5 50.4 331.13 - vV =--

9920.7 62.9 1396.3 - vV --

File B9072 Run 2

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B10 of B39

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 PRODUCT SERVICTE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 3
3 Meter Antenna Distance Date 03/04/99 Page 1
Equipment Under Test: Engineer £t Xof:
CrossLink, Inc. M/N RF_FPS1 Tech: SMB_ 17

RF Fueling Payment System Requester__ &

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

13 deg, 1.53 M

2406.2 94 30.4 3.3 127. -V ==
338 deg, 1.36 M

2441.9 89.2 30.5 3.4 123. -V -
Above readings are Horn/Vertical
horizontal

320 Deg, 1.12 M

2441.5 81.5 30.5 3.4 115. -— H --
324 deg, 1.2 M

2406.2 85.1 30.4 3.3 118. ~~ H ==
310 deg, 1.4 M

4812.2 20.7 34.7 5 60.4 -— H ~--
296 deg, 1.14 M

4884.1 21.7 34.9 5 61.6 -- H --
306 deg, 1.13 M

7218.4 10.9 37.7 5.7 54.3 -~ H -
302 Deg, 1.27 M

7326.3 8.4 37.9 5.7 52 -~ H -~
Vertical

296 deg, 1.47 M

7326.3 11.55 37.9 5.7 55.2 -V -
307 Deg, 1.31 M

7218.5 12.8 37.7 5.7 56.2 - V ==
347 deg, 1.3 M

4812.4 19.55 34.7 5 59.2 -V ==
336 deg, 1.2 M

4884.4 21.95 34.9 5 61.9 -— V -
326 deg, 1.16 M

9624.5 10.7 39.2 6.4 56.3 - V ==
Horizontal

300 deg, 1.65 M

9624.8 12 39.2 6.4 57.6 -~ H --
298 deg, 1.08 M

9768.3 5.35 38.1 6.4 50.9 --— H =--
Vertical
Vertical, 304 deg, 1.1 M

9768.3 7 39.1 6.4 52.6 - V =-

File No. BC1G907201 , Page B11 of B39

FCC ID: OGF-FPS-1
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TUV PRODUCT SERVICE
RADIATED EMISSIONS
PW1l Test Site

3 Meter Antenna Distance
Equipment Under Test:

Report B9072 Run 3
Date 03/04/99 Page 2
Engineer ju/kqb'

CrossLink, Inc. M/N RF_FPS1 Tech: SMB
RF Fueling Payment System Requester_ %2~
Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)
Frequency Level Factor Cable Final Az Polar\ Delta Delta

MHz dBuv 4B dB dBuV/m deg Height

Horizontal

The following readings are Mid Channel

339 deg, 1.68 M

2428.1 83.35 30.5 3.3 117. -- H --
Vertical

351 Deg, 1 M

2428.1 95.8 30.5 3.3 129. -V --
340 deg, 1.39 M

4856.3 23.5 34.8 5 63.3 -—- VvV ==
313 deg, 1.09 M

7284.3 15.75 37.8 5.7 59.3 -— vV --
Horizontal

313 Deg, 1.06 M

7284.5 15.4 37.8 5.7 58.9 -- H --
300 deg, 1.36 M

4856.5 21.6 34.8 5 61.4 -- H --
298 deg, 1.52 M

9712.6 9.3 39.2 6.4 54.9 -- H --
Vertical

10 Deg, 1 M

9712.6 9.65 39.2 6.4 55.2 -— VvV --
The following readings are High channel

354 deg, 1.27 M

2480.1 9396.85 30.6 3.4 130. -— V -
Horizontal

322 deg, 1.13

2480.1 85.7 30.6 3.4 1i9. -- H --
288 deg, 1.16 M

4360.3 27.35 35.1 5 67.5 -- H --
309 deg, 1.08 M

7440.5 14.75 38.1 5.8 58.6 -- H --
Vertical

310 deg, 1.74 M

7440.5 16.3 38.1 5.8 60.2 -V -
297 deg, 1.25 M

4960.3 24.85 35.1 5 65 - V -

FCC ID: OGF-FPS-1

TUV PRODUCT SERVICE INC

40 Meadow Road

File No. BC1G907201 , Page B12 of B39

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



TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 3
3 Meter Antenna Distance Date 03/04/99 Page 3
Equipment Under Test: Engineer € ¥or¢.
CrossLink, Inc. M/N RF_FPS1 Tech: SMB__ /)

RF Fueling Payment System Requester_ <7

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

361 Deg, 1.7 M

9920.7 16.75 39.1 6.5 62.3 - V --
Horizontal

299 deg, 1.55 M

9920.6 16.25 39.1 6.5 61.8 -— H --

No emissions were found above the receivers noise floor to 10th harmonic

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B13 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test SBite Figure Report B9072 Run 3
3 Meter Antenna Distance Date 03/04/99 Page 4
Equipment Under Test: Engineer £t Aol -
CrossLink, Inc. M/N RF_FPS1 Tech: SMB__ 4h

RF Fueling Payment System Requester__

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)

Frequency  =—---- Final ----- Azimuth Polar\ Delta Delta
MHz dBuv/m uv/m deg Height
2406.2 127.7 242660 -- v -
2428.1 129.6 301995 -- vV --
2441.5 115.4 588843 -- H --
2441.9 123.1 142889 - vV --
2480.1 130.9 350751 -- Vv =--
4812.2 60.4 1047.1 - H --
4812.4 59.2 912.01 -- V =
4856.3 63.3 1462.1 - vV --
4856.5 61.4 1174.8 - H --
4884.1 61.6 1202.2 - H --
4884.4 61.9 1244.5 -- vV --
4960.3 67.5 2371.3 - H --
7218.5 56.2 645.65 -- v -
7284.3 59.3 922.57 —-- v -
7284.5 58.9 881.04 - H -
7326.3 55.2 575.44 -— vV -
7440.5 60.2 1023.2 - vV --
9624.5 56.3 653.13 - vV --
9624.8 57.6 758.57 -- H --
9712.6 55.2 575.44 - vV =--
9768.3 52.6 426.57 - vV --
9920.7 62.3 1303.1 - vV --

File B9072 Run 3

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B14 of B39
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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 4
3 Meter Antenna Distance Date 03/04/99 Page 1
Equipment Under Test: Engineer _£i( 3oL
CrossLink, Inc. M/N RF_FPS1 Tech: SMB__ <f4°

RF Fueling Payment System Requester -

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height
Continuation of Run 1, Antenna B2, High channel, horn/vertical
359 deg, 1.54 M

2480.2 96.85 30.6 3.4 130. - VvV -
356 deg, 1.52 M

2441.9 91.45 30.5 3.4 125. - V --
Horizontal

315 deg, 1.84 M

2442.2 80.6 30.5 3.4 114. -- H -
322 deg, 1.57 M

2480.2 85.95 30.6 3.4 120 -~ H --
299 Deg, 1.2 M

4960.3 27.1 35.1 5 67.2 ~-— H --
298 deg, 1.18 M

4884.3 23.2 34.9 5 63.1 -- H -
308 deg, 1.13 M

7440.5 18.45 38.1 5.8 62.3 -- H --
322 Deg, 1 M

7326.3 9.8 37.9 5.7 53.4 -- H --
vertical

339 deg, 1.09 M

7326.3 8.95 37.9 5.7 52.6 -V -
340 Deg, 1.07 M

7440.5 16.9 38.1 5.8 60.8 -V --
336 deg, 1.74 M

4884.2 22.3 34.9 5 62.2 -V =-
336 deg, 1.93 M

4960.3 24.8 35.1 5 64.9 -V ==
293 deg, 1.89 M

9920.7 16.65 39.1 6.5 62.2 - V =-
353 Deg, 1.41 M

9768.3 6.85 39.1 6.4 52.4 -V --
horizontal

306 deg, 1.18 M

9768.3 6.45 39.1 6.4 52 -~ H -
297 deg, 1.6 M

9920.7 16.95 39.1 6.5 62.5 -— H --

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B15 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 4
3 Meter Antenna Distance Date 03/04/99 Page 2
Equipment Under Test: Engineer fjLA gt -
CrossLink, Inc. M/N RF_FPS1 Tech: SMB__ <%

RF Fueling Payment System Requester__ <~

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

The following readings are Mid channel
329 deg, 1.59 M

2428.1 85.3 30.5 3.3 119. -- H ~--
vertical

358 deg, 1.54 M

2428.1 96.65 30.5 3.3 130. -V ==
338 deg, 1.2 M

4856.3 24.3 34.8 5 64.1 -— V ==
318 deg, 1.6 M

7284.5 15.25 37.8 5.7 58.8 -— V =-
316 deg, 1.16 M
Horizontal

7284.5 12.6 37.8 5.7 56.1 --— H ~--
298 deg, 1.34 M

4856.3 21.35 34.8 5 61.2 -- H --
292 deg, 1.24 M

9712.6 9.3 39.2 6.4 54.9 --— H --
Vertical
311 deg, 1.2 M

9712.7 10.4 39.2 6.4 56 -V  ——

The following readings are Low Channel

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B16 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 4
3 Meter Antenna Distance Date 03/04/99 Page 3
Equipment Under Test: Engineer _gL.xoL .
CrossLink, Inc. M/N RF_FPS1 Tech: SMB_<—{5°'

RF Fueling Payment System Requester__

Notes: 8VDC, S/N 101, Tecom P/N: 505117B (SARA Antenna)

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height
350 deg, 1.52 M
2406.2 95.5 30.4 3.3 129. -V =
horizontal
315 deg, 1.29 M
24406.2 85.05 3G.4 3.3 118. --— H --
293 deg, 1.33 M
4812.4 20.65 34.7 5 60.3 --— H ==
300 deg, 1.1 M
7218.4 13.4 37.7 5.7 56.8 - H =--
vertical
339 deg, 1.15 M
7218.4 14.1 37.7 5.7 57.5 -V -
336 deg, 1.1 M
4812.4 21.75 34.7 5 61.4 - V ==
355 deg, 1.6 M
9624.5 12.1 39.2 6.4 57.7 -— V  ~-
Horizontal
311 deg, 1.4 M
9624.6 11.3 39.2 6.4 56.9 == H ==
No emissions were found above the receivers noise floor to 10th harmonic

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B17 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure Report BS5072 Run 4
3 Meter Antenna Distance Date 03/04/99 Page 4
Equipment Under Test: Engineer )t Yo, -
CrossLink, Inc. M/N RF_FPS1 Tech: SMB =<
RF Fueling Payment System Requester D

Measurement Summary

Frequency  -—=-- Final ----- Azimuth Polar\ Delta Delta
MHz dBuV/m uv/m deg Height
2406.2 129.2 288403 - v --
2428.1 130.4 331130 -- vV --
2441.9 125.3 184077 -= v -
2442.2 114.5 530884 - H -
2480.2 130.9 350751 - vV -—-
4812.4 61.4 1174.8 - v --
4856.3 64.1 1603.2 - V =-
4884.3 63.1 1428.8 - H -
4960.3 67.2 2290.8 - H -
7218.4 57.5 749.89 -= vV -
7284.5 58.8 870.96 - vV --
7326.3 53.4 467.73 ~— H --
7440.5 62.3 1303.1 - H -
9624.5 57.7 767 .36 -- vV --
9712.6 54.9 555.90 -- H -
9712.7 56 630.95 -= vV --
9768.3 52.4 416.86 - vV -
9920.7 62.5 1333.5 - H -

File B9072 Run 4

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B18 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 6

3 Meter Antenna Distance Date 03/05/99 Page 1
Equipment Under Test: Engineer fjLa9gc. ,
CrossLink, Inc. RF_FPS1 Tech: S S_Swwn ST
RF Fueling Payment System Requester N

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dsB dBuV/m deg Height

Below readings are with KA antenna.
Horn antenna, vertical polarization.
343 deg/1.23 m

2406.1 73.05 30.4 3.3 106. - vV --
2442.4 65.55 30.5 3.4 99.4 -~ Vv

Horizontal polarization.

0 deg/1.37 m

2442.4 68.45 30.5 3.4 102. --— H --
350 deg/1.1 m
2406.2 74.5 30.4 3.3 108. -- H --
481213035347 5 70 H— Seo RunNg
7218.1 11.3 37.7 5.7 54.7 -- H ==
7326.3 10.6 37.9 5.7 54.2 -- H --
26 deg/1.12 m
4884.1 22.35 34.9 5 62.2 -- H --
Vertical polarization.
0 deg/1.06 m
4884.1 20.7 34.9 5 60.6 e
0 deg/1.37 m
4813{4 29+9—34+7—5 696 Y - See Run®
0 deg/1.2 m
7218.2 11.15 37.7 5.7 54.5 - vV --
7326.3 9.45 37.9 5.7 53.1 -V ==
0 deg/1l m
8624.5 9.95 39.2 6.4 55.5 -— VvV -
9768.3 8.05 39.1 6.4 53.6 -V --
Horizontal polarization.
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B19 of B39
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TUV PRODUCT SERVICE

PW1 Test Site

3 Meter Antenna Distance
Equipment Under Test:
CrossLink, Inc. RF_FPS1
RF Fueling Payment System

RADIATED EMISSIONS

Report B9072 Run 6
Date 03/05/99 Page 2
Engineer #ic¢ An¢ -

Tech: S S__<Shrawn ST,9F

Requester ~

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHZz dBuv dB dB dBuV/m deg Height
9768.3 9.2 39.1 6.4 54.8 -- H --
9624.5 9.4 39.2 6.4 55 -- H --

Above readings were with low channel,

Below readings are with mid channel.

9712.6 8.75 39.2 6.4 54.3 -- H --
Vertical polarization.

0 deg/l m

9712.6 9.4 39.2 6.4 55 - V ==
24 deg/1 m

7284.5 13.2 37.8 5.7 56.7 -— VvV ==
0 deg/1.37 m

4856.3 23.6 34.8 5 63.4 -V --
Horizontal polarization.

34 deg/1.1 m

4856.3 23.45 34.8 5 63.3 ==~ H ==

7284.5 11 37.8 5.7 54.5 -- H -
350 deg/1.1 m

2428.1 38.25 30.5 3.3 72 -- H --

Vertical polarization.

Above reading was taken with wrong S.A. offset. Remeasured below.

2428. 72.45 30.5 3.3 106. -- H --
343 deg/1.2 m
2428.1 69.45 30.5 3.3 103. -V -

High channel

File No. BC1GS807201 , Page B20 of B39
Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 6

3 Meter Antenna Distance Date 03/05/99 Page 3
Equipment Under Test: Engineer Al 4N -
CrossLink, Inc. RF_FPS1 Tech: S S_Shrwn S aqh
RF Fueling Payment System Requester -

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

The following readings are High channel
26 deg, 1.6 M

2480.2 69.05 30.6 3.4 103. e
horizontal

356 deg, 1.1 M

2480Q.2 72.15 30.6-- 3.4 106.. - H wmen
33 Deg, 1.1 M

4960.2 29.2 35.1 5 69.3 -- H --
285 deg, 1.4 M

7440.3 12.7 38.1 5.8 56.6 -— H -
vertical

32 Deg, 1.9 M

7440.5 14.3 38.1 5.8 58.2 -—_  V --
0 deg, 1.16 M

4960.2 26.4 35.1 5 66.5 -V ==
31 Deg, 1.2 M

9920.9 12.25 39.1 6.5 57.8 -— V --
horizontal

299 deg, 1.88 M

9920.5 10.4 39.1 6.5 56 -- H --

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B21 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure Report B9072 Run 6

3 Meter Antenna Distance Date 03/05/99 Page 4
Equipment Under Test: Engineer LAY~
CrossLink, Inc. RF_FPS1 Tech: S S_ Shern S5l
RF Fueling Payment System Requester ~

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Measurement Sumnmary

Frequency = =----- Final =--=--- Azimuth Pclar\ Delta Delta

MHz dBuV/n uv,/m deg Height

2406.2 108.2 257039 -= H --

2428.1 106.2 204173 -- H -

2442.4 102.3 130316 -= H -

2480.2 106. 04173 -= H --

—4312.1 76 : 32,162.2 -- H -- 55 Se RunN8

48124 696 30319+9— -- V -- 55 S« RunN§
4856.3 63.4 1479.1 - v --

4884.1 62.2 1288.2 - H --

4960.2 69.3 2917.4 - H --

7218.1 54.7 543.25 -- H --

7284.5 56.7 683.91 - v -

7326.3 54.2 512.86 - H --

7440.3 56.6 676.08 - H --

7440.5 58.2 812.83 - v -

9624.5 55.5 595.66 - v --

9712.6 55 562.34 - vV -

9768.3 54.8 549.54 - H --

9920.5 56 630.95 - H -

9920.9 57.8 776.24 - Vv =-

File B9072 Run 6

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B22 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 7
3 Meter Antenna Distance Date 03/05/99 Page 1
Equipment Under Test: Engineer (I Agr-
CrossLink, Inc. RF_FPS1 Tech: SMB__<3%

RF Fueling Payment System Requester__~ —
Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas
Frequency Level Factor Cable Final Az Polar\ Delta Delta

MHz dBuv dB dB dBuV/m deg Height

Below readings are with KB antenna.
Horn antenna, vertical polarization.

10 deg/1.3 m
22 deg, 1.3 M

2406.1 74.6 30.4 3.3 108. -V ==
25 deg, 1.3 M

2442.5 69.55 30.5 3.4 103. -—— V --
Horizontal

355 deg, 1.63 M

2442.5 71.05 30.5 3.4 104. -- H --
2 Deg, 1.1 M

2406.1 75.1 30.4 3.3 108. --— H --
122 de 1.06 M

4812 ?' 33.7 34,7 5 23 _4 e SEE Ao D
180 deg, 1.3 M

7218.6 9.65 37.7 5.7 53 --— H --
0 deg, 1 M

7327.2 11.1 37.9 5.7 54.7 -~ H --
Disregard above reading
150 deg, 1.2 M

7326.3 10 37.9 5.7 53.6 -- H --
37 deg, 1 M

4884.1 23.65 34.9 5 63.5 -- H --
Vertical

323 Deg, 1 M

4884.1 19.8 34.9 5 59.7 -V --
6 deg, 1.5 M
4812 4 32 75 34 .7 a5 12 4 . Av4 - ;E-E(/sz‘o’
0 deg, 1.5 M

7218.5 12.65 37.7 5.7 56 - V ==
340 deg, 1.2 M

7326.3 10.1 37.9 5.7 53.7 - V -~
0 deg, 1 M

9768.3 9.2 39.1 6.4 54.8 - V ==
60 deg, 1.33 M

9624.7 12.65 39.2 6.4 58.2 - V -

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B23 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site
3 Meter Antenna Distance
Equipment Under Test:

CrossLink, Inc. RF_FPS1 Tech: SMB_ <A
RF Fueling Payment System Requester —
Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deqg Height
300 deg, 1.1 M
Horizontal
9624.6 11.95 39.2 6.4 57.5 -- H --
0 deg, 1.2 M
9768.2 8.3 39.1 6.4 53.9 -- H ~--
Above readings are Low Channel
The following readings are mid channel
27 deg, 1.4 M
2428.0 72.8 30.5 3.3 106. -- H --
0 deg, 1.5 M
2428.0 73 30.5 3.3 106. -— V ==
4 Peg, 1.8 M
4856.3 27.75 34.8 5 67.6 -— V --
80 deg, 1 M
7284.% 17.55 37.8 5.7 61.1 -V --
277 deg, 1.4 M
Horizaontal
7284.1 11.35 37.8 5.7 54.9 -- H -
43 deg, 1.1 M
4856.3 29.05 34.8 ] 68.9 --— H --
270 deg, 1.5 M
9712.6 10.4 39.2 6.4 56 -- H --
Vertical
333 deg, 1.4 M
9712.5 10.65 39.2 6.4 56.2 - V --

The following readings are High channel

FCC ID: OGF-FPS-1
TUV PRODUCT SERVICE ING

40 Meadow Road

Report B9072 Run 7
Date 03/05/99 Page 2
Engineer EILAY -

File No. BC1G907201 , Page B24 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1 Test Site Report B9072 Run 7
3 Meter Antenna Distance Date 03/05/99 Page 3
Equipment Under Test: Engineer HL Y Q. -
CrossLink, Inc. RF_FPS1 Tech: SMB___ <%

RF Fueling Payment System Requester <~~~

Notes: 8 Vvdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

350 deg, 1.15 M

2480.2 70.95 30.6 3.4 105 - V --
Horizontal
347 deg, 1.1 M H fﬂ?%
2480.1 74.5 30.6 3.4 108. -— -
28 deg, 1 M
4960.2 27.25 35.1 5 67.4 -~ H --
270 deg, 1.2 M
7440.4 9.95 38.1 5.8 53.8 -— H --
Vertical
7 deg, 1.2 M
7440.5 12 38.1 5.8 55.9 -V ==
6 deg, 1.1 M
4960.2 25.25 35.1 5 65.4 - V --
62 deg, 1.35 M
8920.6 12.05 39.1 6.5 57.6 - V --
Horizontal
310 deg, 1.38 M
9920.6 11.8 39.1 6.5 57.4 -- H --
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B25 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure Report B9072 Run 7
3 Meter Antenna Distance Date 03/05/99 Page 4
Equipment Under Test: Engineer FAc X% .
CrossLink, Inc. RF_FPS1 Tech: SMB___ </~

RF Fueling Payment System Requester

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency  ~-~=--- Final ----—- Azimuth Polar\ Delta Delta
MHzZ dBuV/m uv,/m deg Height
2406.1 108.8 275423 -- H -
2428.0 106.8 218776 - v --
2442.5 104.9 175792 - H --
2480.1 108.5 266072 - v --

- 4812 .1 73 .4 4677.3 — H —_— et

48124 F2+4 41686 V- EJEP /dey 6 ‘%
4856.3 68.9 2786.1 - H -
4884.1 63.5 1496.2 - H -
4960.2 67.4 2344.2 - H --
7218.5 56 630.95 - v --
7218.6 53 446.68 -- H -
7284.1 54.9 555.90 -- H --
7284.5 61.1 1135.0 - vV --
7326.3 53.7 484.17 -- vV --
7440.5 55.9 623.73 - v -
9624.7 58.2 812.83 - v --
9712.5 56.2 645.65 - vV --
9768.2 53.9 495.45 - H --
9768.3 54.8 549.54 -= vV —--
9920.6 57.6 758.57 - vV -

File B9072 Run 7

FCC ID: OGF-FPS-1 File No. BC1GS907201 , Page B26 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 8
3 Meter Antenna Distance Date 03/05/99 Page 1
Equipment Under Test: Engineer C 9L -
CrossLink, Inc. RF_FPS1 Tech: SMB

RF Fueling Payment System Requester

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height

KA antenna, Horizontal polarization, different cable between antenna

and output
140 deg, 1.3 M
4812.4 24.45 34.7 5 64.1 -- H --
vertical
149 deg, 1.25 M
4812.3 22.35 34.7 5 62 -V --

Switching to KB antenna with same new cable
150 deg, 1.25 M

4812.3 19.9 34.7 S 59.6 -V =-
horizontal

134 deg, 1.66 M

4812.3 29.65 34.7 5 69.3 -- H --

Rechecked emissions. No higher emissions were found.

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B27 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure Report B9072 Run 8
3 Meter Antenna Distance Date 03/05/99 Page 2
Equipment Under Test: Engineer €L 3\ -
CrossLink, Inc. RF_FPS1 Tech: SM -

RF Fueling Payment System Requester

Notes: 8 Vdc, S/N: 101, KEYFOB P/N: 505097BR KA, KB antennas

Frequency = -—---—- Final ----- Azimuth Polar\ Delta Delta
MHz dBuV/m uv/m deg Height
4812.3 69.3 2917.4 - H --
4812.4 64.1 1603.2 - H -

File B9072 Run 8

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B28 of B39
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TUV PRODUCT SERVTICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 1
Equipment Under Test: Engineer ¢ iW:
CrossLink, Inc. M/N RF_FPS1 Tech: DMD Or)
RF Fueling Payment System Requester

Notes: 8VDC, S/N 101

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height FCC A

Bicon antenna, vertical polarization, initial height 1m.

0 Deg
36.828 6.7 13.7 1 21.4 - vV -- ~-17.7
42 6.9 12.9 1 20.9 -V - -18.2
44.328 7.35 12.6 1 21 - vV -- ~-18.1
50.346 10,45 12.4 1.1 24 -V - =15.1
62.891 14.75 10.6 1.2 26.5 - vV -- -12.6
63.191 14.95 10.5 1.2 26.7 -— vV - -12.4
65.981 15.6 10.1 1.3 27 -V - =-12.1
108.81 7.4 10.9 1.7 19.9 - vV -- ~-23.6
109.15 6 10.9 1.7 18.6 - vV -- -24.9
111.98 7 11.2 1.7 19.9 - V -- -23.6
113.34 6.3 11.3 1.7 19.3 - VvV -- ~24.2
197.97 11.85 14.4 2.3 28.6 - vV -- -14.9

90 Deg
50.346 11.7 12.4 1.1 25.3 - VvV - -13.8
111.98 8.25 11.2 1.7 21.1 -V - -22.4
113.34 7.45 11.3 1.7 20.5 - vV -- =23
50.04 8.3 12.5 1.1 21.9 -V - =17.2
49.59 8.45 12.5 1.1 22 - vV -- =-17.1
50.97 8.8 12.4 1.1 22.3 -V -- -16.8
63.211 14.05 10.5 1.2 25.8 - V - -13.3
63.631 14.65 10.5 1.2 26.3 - vV -- -12.8
115.35 8 11.5 1.7 21.2 -— vV - =-22.3
116.49 7.55 11.6 1.7 20.8 - V -- -22.7
117.59 8.1 11.6 1.7 21.5 - vV -- =22
118.71 7.35 11.7 1.7 20.8 -V - -22.7

180 Deg
63.451 14.9 10.5 1.2 26.6 - V - -12.5
197.97 13.3 14.4 2.3 30 - vV -- =-13.5
131.97 10.25 12.3 1.8 24.4 -V -- -19.1

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B29 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 2
Equipment Under Test: Engineer fl. A~
CrossLink, Inc. M/N RF_FPS1 Tech: DMD L
RF Fueling Payment System Requester
Notes: 8VDC, S/N 101
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height FCC A
270 Deg
49.59 10.2 12.5 1.1 23.8 -V -- -15.3
50.04 9.9 12.5 1.1 23.5 - V -- -15.6
50.346 14.1 12.4 1.1 27.7 -V -- -11.4
50.97 11.05 12.4 1.1 24.5 -— vV -- ~-14.6
63.191 15.9 10.5 1.2 27.7 -—- V -- -11.4
63.451 16.25 10.5 1.2 28 - V -- -11.1
63.631 16.3 10.5 1.2 28 -V - -11.1
65.981 17.65 10.1 1.3 29 - VvV - -10.1

Below frequencies were maximized between 30 and 200 MHz.
230 Deg / 1m

63.631 17.51 10.5 1.2 29.2 -V - -9.9
270 Deg / 2.2m

65.981 19.36 10.1 1.3 30.7 -V -- -8.4
Cables were maximized.
Bicon antenna, horizontal polarization, initial height 2.5mn.
0 Deg
No higher emissions found.
90 Deg
No higher emissions found.

180 Deg

No higher emissions found.

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B30 of B39
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TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 3
Equipment Under Test: Engineer @yt A
CrossLink, Inc. M/N RF_FPS1 Tech: DMD 208
RF Fueling Payment System Requester
Notes: 8VDC, S/N 101
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height FCC A
270 Deg
197.97 15.7 14.4 2.3 32.4 -- H -- -11.1

Below frequencies were maximized between 30 and 200 MHz.
62 Deg / 2.6m

197.98 17.94 14.4 2.3 34.7 -~ H -- -8.8
Cables maximized.

Sl Beg—ri—2 -~
Také‘r\ by r/\;j'}ukc. leD
A B8 — A4 A 2333 = T

Log antenna, vertical polarization, initial height 1m.

0 Deg
230.97 6.4 11 2.6 20 - vV -- ~-26.4
255.22 3.2 11.9 2.8 17.9 - vV - -28.5
263.96 10.3 12.3 2.8 25.4 -V -- =21
329.97 3.25 14.5 3.2 21 - VvV -- =-25.4
416.57 2.65 15.6 3.6 21.8 - vV - ~-24.6
461.97 5.65 16.8 3.7 26.2 - VvV -- -20.2
791.97 7.05 21.5 5.1 33.6 - vV - -12.8
923.98 3.3 23.1 5.7 32.1 - vV - -14.3

90 Deg
791.97 9.1 21.5 5.1 35.7 - vV -- =-10.7
395.97 6.45 15.3 3.5 25.2 -V -- -21.2
428.97 8.5 15.8 3.6 27.9 -V -- -18.5
429.27 5.05 15.8 3.6 24.5 - vV -- =-21.9
527.97 4.25 18 4 26.3 -— VvV -- -20.1
593.97 4.75 18.9 4.3 28 -V -- -18.4
692.97 5.25 21.5 4.7 31.4 - VvV -- -15

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B31 of B39

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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 4
Equipment Under Test: Engineer _#Ac Y1y~
CrossLink, Inc. M/N RF_FPS1 Tech: DMD ez a
RF Fueling Payment System Requester
Notes: 8VDC, S/N 101
Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuvV/m deg Height FCC A
725.97 6.15 21.2 4.8 32.2 - VvV - -14.2
180 Deg
395.97 10.7 15.3 3.5 29.5 - V - -16.9
527.97 6.45 18 4 28.5 - VvV - -17.9
692.97 7.35 21.5 4.7 33.5 -V -- =-12.9
725.97 6.95 21.2 4.8 33 - VvV -- -13.4
270 Deg
263.96 13.05 12.3 2.8 28.2 - VvV - -18.2

Below frequencies were maximized between 200 and 1000 MHz.

73 Deg / 3.4m

692.97 13.83 21.5 4.7 40 - V - -6.4

87 Deg / 3.6m
791.97 18.74 21.5 5.1 45.3 - V == -1.1
Cables were manipulated for both maximizations.

Log antenna, horizontal polarization, initial height 2.5m.

Q Deg
+
725.97 9.05 21.2 4.8 35.1 -— ¥ —- -11.3
659.97 9.45 20.5 4.5 34.5 - H -- -11.9
725.97 10.55 21.2 4.8 36.6 -~ H -- -9.8
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B32 of B39

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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 5
Equipment Under Test: Engineer f£l¢ X% -
CrossLink, Inc. M/N RF_FPS1 Tech: DMD ImD
RF Fueling Payment System Requester

Notes: 8VDC, S/N 101

Frequency Level Factor Cable Final Az Polar\ Delta Delta
MHz dBuv dB dB dBuV/m deg Height FCC A

No higher emissions found.

180 Deg
263.96 18.8 12.3 2.8 33.9 -~ H -- -12.5
296.97 6.95 14.2 3.1  24.2 -— H -~-- -22.2

270 Deg

No higher emissions found.

Below frequencies were maximized between 200 and 1000 MHz.
237 Deg / 1.3m

659.97 16.7 20.5 4.5 41.7 -- H -- -4.7
234 Deg / 4mnm

725.97 12.85 21.2 4.8 38.9 -- H -- -7.5

Cables were manipulated for both maximizations.

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B33 of B39
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Té\: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



TUV PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 6
 Equipment Under Test: Engineer AL 39-
CcrossLink, Inc. M/N RF_FPS1 Tech: DMD V27 8)
RF Fueling Payment System Requester

Notes: 8VDC, S/N 101

s e e T " s . - - " ——_ — ———— T " A > —— > T — - — — S ———_— A ——— > - S o

Measurement Summary

Frequency  =~-=-—-—- Final ----- Azimuth Polar\ Delta Delta
MHz dBuV/m uv,/m deg Height FCC A
36.828 21.4 11.748 - V =-- -17.7
42 20.9 11.091 - vV -- -18.2
44.328 21 11.220 - v -- -18.1
49.59 23.8 15.488 - vV -- -15.3
50.04 23.5 14.962 - v - -15.6
50.346 27.7 24.266 -- v -- -11.4
50.97 24.5 16.788 - v - -14.6
62.891 26.5 21.134 -- vV - -12.6
63.191 27.7 24.266 - vV -- -11.4
63.451 28 25.118 - v -- -11.1
63.631 29.2 28.840 -- vV -- -9.9
65.981 30.7 34.276 -— vV -- ~-8.4
108.81 19.9 9.8855 - v - -23.6
109.15 18.6 8.5113 -- vV -- -24.9
111.98 21.1 11.350 -- v -- -22.4
113.34 20.5 10.592 - v -- =23
115.35 21.2 11.481 -- v -- -22.3
116.49 20.8 10.964 - v -- =-22.7
117.59 21.5 11.885 - v -- =22
118.71 20.8 10.964 - vV - -22.7
131.97 24.4 16.595 - vV -- -19.1
197.98 34.7 54,325 - H - -8.8
230.97 20 10 - vV =-- -26.4
255.22 17.9 7.8523 -— v - ~28.5
263.96 33.9 49,545 - H - -12.5
296.97 24.2 16.218 - H -- -22.2
329.97 21 11.220 - v - -25.4
395.97 29.5 29.853 - v - -16.9
416 .57 21.8 12.302 - vV -- -24.6
428.97 27.9 24.831 - vV - -18.5
429.27 24.5 16.788 - vV -- -21.9
461.97 26.2 20.417 - vV -- -20.2
527.97 28.5 26.607 - v - -17.9
593.97 28 25.118 - vV - -18.4
659.97 41.7 121.61 -- H - -4.7
692.97 40 100 - v - -6.4
725.97 38.9 88.104 - H -- -7.5
791.97 45.3 184.07 - v - -1.1
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B34 of B39

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 PRODUCT SERVICE

RADIATED EMISSIONS

PW1l Test Site Figure______ Report B9072 Run 5
10 Meter Antenna Distance Date 03/04/99 Page 7
Equipment Under Test: Engineer g3t X%
CrossLink, Inc. M/N RF_FPS1 Tech: DMD )
RF Fueling Payment System Requester

Notes: 8VDC, S/N 101

Frequency  -—=--- Final ----- Azimuth Polar\ Delta Delta
MHz dBuV/m uv/m deg Height FCC A
923.98 32.1 40.271 - vV -- ~14.3

Minimum Passing Margin for FCC A is 1.1 dB at 791.97 MHz

File B9072 Run 5

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B35 of B39
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 PRODUCT SERVICE 05. Mar 88 20: 28
Conducted Emissions

EUT:

Manuf:

Op Cond:
Operator:
Test Spec:
Comment:

RF Fueling System

CrossLink, Inc. Line |

420 V / 680 Hz -

Dan Dillon QM AW/, ¥
FCC pt. 45 B

8 vdec, 8/N: 1014, KEYFOB P/N: BOSO0B7BR KA
Tecom P/N: B0B147B (SARA antenna)

Scan Settings {41 Range)

| »~=~~=~=~ Frequencies 1 Recsiver Settings ————————e———— |
Start Stop Step IF BW Detector M-Time Atten Preamp OpRge
480k 30M Bk 10k PK 20ms AUTO LN OFF 60dB
Final Measurement: x GP Transducer No. Start Stop Name
Meas Time: 4 s 3 ok 30M 14847A_7

Subranges: 28
Acc Margin: 30dB

dBuv
70
80
! \cf}(
50 "
L FCCB
> ®
<
X ]
40 <
K
30
| f
20 ]{ m
i X}J
AV

10

0

0.45 10 ao
PAGE 1 MHz
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page B36 of B39
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 PRODUCT SERVICE
Conducted Emissions

05. Mar 88 20: 28

EUT: AF Fueling System ,
Manuf: CrosslLink, Inc. Line |
Op Cond: 120 Vv / 80 Hz
Operator: Dan Dillon L ryt-
Test Spec: FCC pt. 46 B
Comment: 8 vde, S/N: 101, KEYFOB P/N: BOS0S7BR KA
Tecom P/N: B50544i7B (SARA antenna)
Scan Settings (4 Reasnge)
| m=—=————— Fpraquencies 11 Rsceiver Settings ~——~——m————— }
Start 8Stop Step IF 8W Detector M-Time Atten Preamp OpRge
450k 30M B8k 10k PK 20ms AUTO LN OFF 80dB
Final Measurement Results:
Frequency GP Lavel QP Limit
MHz dBuv dBuv
1.43000 i5.8 48.0
1.33500 17.3 48.0
1.84000 19.1 48.0
1.84500 20.3 48.0
2.38000 22.5 48.0
2.77000 23.8 48.0
3.28000 24.8 48.0
3.,78500 27.8 48.0
4,841500 30.2 48.0
5,.54000 32.0 48.0
5.85000 38.7 48.0
7.49000 32.8 48.0
8.43000 38.7 48.0 .
70000 BB ————A4B-O0— Amblk‘“-"
11.75000 3g.2 48.0 .
—45v440OG—————4675——————48+0——-/&vnbl‘f“*~
15, 49000 30. 48.0
18.,.57000 24.0 48.0
22.87000 18.3 48.0
28.828500 23.98 48.0
# limit axcesded
PAGE 2

FCC ID: QGF-FPS-1

TUV PRODUCT SERVICE INC 40 Meadow Road

File No. BC1G907201 , Page B37 of B39
Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



TUV PRODUCT SERVICE 05. Mar 98 48: 36
Conducted Emissions

EUT:
Manuf:

Op Cond:
Operator:
Test Spec:
Comment:

RF Fueling System

CrosslLink, Inc.

420 V / 80 Hz Neutra (

Dan Dillon____&a_%_ﬂ_"iy“ ’
FCC pt. 456 B

8 vdc, S/N: 404, KEYFOB P/N: B0S0S7BR KA
Tecom P/N: 8051178 (SARA antenna)

Scan Settings (1 Range)

e Frequencies H Recsiver Settings ———————r—we- i
Start Stop Step IF BW Detector M~Time Atten Preamp OpRge
450k 30M Bk 10k PK 20ms AUTO LN OFF 60dB
Final Measurement: X QP Tranaducer No. Start Stop Name
Meas Time: 1 8 3 =13 30M 41947A_7
Subranges: 25
Acc Margin: 3048
dBuVv
70
80 N p
et
pﬂ~
|~
////
A
50
FCCB
]
40
L X
30
X
20 [ l'llhml i‘ ”
10
0
0.45 1 10 30
MHz

FCC ID: OGF-FPS-1
TUV PRODUCT SERVICE INC

PABE 14

File No. BC1G907201 , Page B38 of B39
40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



TUV PRODUCT SERVICE
Conducted Emissions

on. Mar 89 18:38

EUT: RF Fueling System
Manuf: Crossi.ink, Inc.
Op Cond: 420 V / 80 Hz sutral '
Operator: Dan Dulon.___&m_M.ﬂl_{S'f )
Test Spec: FCC pt. 480 B
Comment: 8 vde, 8/N: 104, KEYFOB P/N: BOS087BR KA
Tecom P/N: B054117B (SARA antenna)
Scan Settings (1 Range)
| m————— - Frequencies {1 Receiver Settings —————m——awa. |
Start Stop Step IF BW Detector M~Time Atten Preamp OpRges
450k 30M .13 10k PK 20ms AUTO LN OFF 80dB
Final Measursement Results:
Frequeancy QP Level QP Limit
MH2Z dBuv dBuyvy
4.43000 15.8 48.0
4,33800 18.4 48,0
1.84000 18.8 48.0
1.84500 18.4 48.0
2.368000 21.1 48.0
2.88800 21.9 48.0
3.28000 23.85 48.0
3.79500 28.0 48.0
4.84500 28.4 48.0
5.435800 30.8 48.0
68.48000 32.9 48.0
I B40600—————47-8——U48O0— .
8.23000 a1, 48.0 } Awbveml:s
S FO000— BTN 48 0—
14.68000 32.14 48.0
13.74000 38.3 48.0
16.81800 27.6 48.0
18.68500 23.7 48.0
22.,88500 21.8 48.0
28.441000 28.3 48.0

# limit exceesded

FCC ID: OGF-FPS-1

TUV PRODUCT SERVICE INC 40 Meadow Road

PABE 2

File No. BC1GS07201 , Page B39 of B39
Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



TOV

PRODUCT SERVICE

Appendix C

Plot of 20 dB Bandwidth

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page C1 of C2
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0
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TOV

PRODUCT SERVICE

Appendix D

Plot of Nominal Channel Band Occupancy

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page D1 of D2
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0




J98sw 1 'ge dMS
ZH9 § EBP ‘2 d0.sSs

ZHY @7 M8A

ZHX @7 M8 S3d

ZH> TE-S40

ZH9 @ @Y "2 LdHVv.ls

kD {
S UETNEE NI S O b e et e
a.4HoD
¥
3 BUS
.%_::rzr.f;L:__z ;:F;él?i:.a:i:
i
o ——ili M.m.,w,ﬁ...___,_..ﬂ,,m,.w” ___‘&_,. il .h_.m?.w ?_.m,_. ,v:vmw,,.,_,_. i w,%r:.” d.u. _b —_— ’id §0d
_ /ap g1
8P BS NILLV Ugp 8 06  waw O

|V T—-Sdd~-490 QI 204 MNITISSOHD

File No. BC1G907201 , Page D2 of D2

Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7993 Fax: 303 449 3004 Rev.No 1.0

}

FCC ID: OGF-FPS-1

TUV PRODUCT SERVICE INC

40 Meadow Road



TOV

PRODUCT SERVICE

Appendix E

Plot of Channel Spacing

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page E1 of E2
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0
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Appendix F

Plots of Output Power

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page F1 of F21
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0
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Test Plan TUV

for Electromagnetic Compatibility Testing | PRODUCT SERVICE |

General Information (if you need assistance completing this form contact your TOV Product Service representative.)

Company: CRoss Z.//u < Quote Number:
Contact: J Acis P Yoo Phone: (business hrs) (3@ \7)\ W73 <123 2
E-mail Address: | Pyne @crosslinkinc euPhone: (after hrs) o/

Product Description

Description: walo FREQUENCY 7‘1:.—:.:»(4— Prr'rm.auf’ 5'7‘50‘0\1

Model Number: GG 001 7 Serial Number: lo |

Test Objective

0 EMC Directive 89/336/EEC (EMC) O Vehicle Directive 72/245/EEC (EMC)

{0 Machinery Directive 89/392/EEC (EMC O FDA Reviewers Guidance for Premarket
O Medical Device Directive 93/42/EEC (EMC) Notification Submissions (EMC)

K FCC Part (list) O Other _. (list)
Attendance

Test will be: K Attended by the customer [0 Unattended by the customer

Failure

If a failure occurs, TUV Product Service should:

B Call contact listed above, if not available then stop testing.
O Continue testing to complete test series.

0 Continue testing to define corrective action.

0 Stop testing.

Authorization

M R)«A,Q—/ . ?/‘[/77

CustoRie} authorization to perform tests Date
according to this test plan.

et PREPARM Ry VYV

Test Plan Prepared By (please print) Date
ALy . .Co——— 2 / 149
Reviewed by PUV Product Servi€e-Agsociate Date
UEMCO0901.DOC, Ravision 1.0
Author: B. Dilt
Revised: 20 March 1997
Page 1
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Test Plan

for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE

i

Equipment Under Test Transportation

O Transportation between sites by customer.
[& Other (consult your TUV Product Service representative)

Dimensions and Weight

i il

Length 25 Width /2
~
Height L Weight < so0 1hs
Facilities

Power Requirements
00 230VAC50Hz  Single Phase Amps
OO0 400VACS50Hz  Three Phase Amps per phase
O 120VAC60Hz Single Phase Amps
O 208 VAC60Hz  Three Phase Amps per phase
] ) VvDC Amps
O Battery vDC Expected life hours
O Other

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

Other
O Air cfm psi 0O Water gpm psi
0 Other (describe)

Test Plan Attachments

Constructional Data Form (CDF) * The CDF is required for all test plans.
M Applicabie (attached)

Immunity Test Plan Details

Applicable (attached) O N/A
Emissions Test Plan Details
M Applicable (attached) O NA
On Site Test Plan Details
O Applicable (attached) O NA
UEMCO0901.DOC, Ravision 1.0
Author: B. Dill
Revised: 20 March 1997
Page 2
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV
PRODUCT SERVICE

o

A completed form helps ensure that product testing will go smoothly. Add attachments as necessary for additional
documentation. For additional help, please contact your TUV Product Service Representative.

Applicant == Enter company information pertaining to the location where the product is manufactured and for the
manufacturer's contact soliciting the testing.

Company: CROés L/,u < Luc,
Address: Lebs F vt Roso ‘;')Kuu v

BOUL_ 0N (o, Foyo )
Phone: o 473 923 2 Fax. 3o 413 Tl e
Contact: Q& e Pyl Positon: T

General Equipment Description - Indicate which attachments you are providing with this document. It is recommended
that you provide those listed.

Type of _
Equipment: 2.8 £t 7 Rvsks i Model No.: G900\
Serial No.: =N FCC ID No.: OGF ~ PRS- |

General description: 7+ & RFE. FPrS (s A Kdie  FREQUEN

Foilio  Pry oot Svstim us 6D FBR_ FAuromaTic

DD DT FlexTON ACD  mPPRDUAL FBR LARDLLE

PU Re g £

Product Variant/Options:

Attachments: (only required for certification)

O External Photographs [0 Product Literature O High Level Bill of Materials

Date and sign each page.of the CDF. Original signatures must be present op each page. ™\

Date: 3/ 4 / 4 7 Signature of Applicant: t),\/\/j\

UEMC0902.doc, Revision 1.0
Author: B. Dilt
Revised: 20 March 1997

Page 1
File I'\Sitedocs\WUEMC0902.doc. Revision 1.0
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE

SR

3

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.

w &
LnpToP PO FQ\..
AoPpLy

Date and sign each page of the CDF. Original signatures must be present on each page. ™\

Date: 3/ ‘i/ 99 Signature of Applicant: P

\'4 oy

UEMC0902.doc, Revision 1.0
Author: B. Dill
Revised: 20 March 1997

Page 2
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE |

o

Installation and Environmental Conditions (describe) -- Describe the intended installation. Include details such as
power connection and system grounding approaches. Describe the intended operating environment, include details such as
humidity, cooling, heating and hazardous environments. Attaching a copy of an Installation manual is recommended for proper
documentation of your system. Please indicate.

THE  RE FP5 /5 PRoFessionr meey  Jpg imeeed B Y
Crmtpains s PHOSER  Torrmrwicians, D eTrietd
o 6 TRUCTIDNS ARE  PRoVLCED B+ 76

D1sPOWS R, v FAEre RER - - MOT CRossLIr I,

%Wm A FoRpsmted ADr THE PowdR. SurpLy
mmdé 3y Tt Dis PEwser M 7TRw FTZ FoR OR

Js0  DRmwwtes  OF Mdw  TrHE RE FRs
(5 resmmee D + T ” WDKNL:‘(M PRrRoew (CR
b Ry D1y prws &R AruE Beo PRoud ¢

M Installation manual/instructions (attached, only required for certification)

Power Requirements -- Indicate your system power requirements for the equipment to be tested.

Rated Voltage +E p +12VY Rated Input Power /1w Rewk

Protection Class -- Indicate your product’s protection class. Contact your TOV Product Service representative and is only
required for certification.

Type: RVORsE DIDDE, S ERRATE Class:
RELU LaDRS  THOuGHdoT

Date and sign each page of the COF. Original signatures must be present.on each page.

Date: 3/ ‘f/ i Signature of Applicant: L-/é p\,\/\p—-&,

UEMC09802.doc, Revision 1.0
Author: B. Dill
Revised: 20 March 1997

Page 3
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Constructional Data Form
.for Electromagnetic Compatibility Testing

PRODUCT SERVICE

/O Ports and Cables

Indicate all interface cables which can be attached to the equipment even if they are not sold as part of your system. Describe the
port (e.g., Parallel, Serial, SCSI), list its type (e.g., AC, DC, Signal, Control) and number of ports/cables of type. Indicate if the I/O
port is to be exercised during testing. List the type of transmission and if the cable is an EUT assembly-to-assembly interconnection
cable (PC to printer, to modem). Indicate whether the cable is shielded or not, type of shield (e.g. Braid, Foil) and how terminated
(e.g. 360 degree to conductive shell, pigtail) at both ends of the cable. If a cable can have a typical length of > 3.0 meters, then it is
required to test with a cable of at least 3.0 meters.

I/O Ports and Cables

Description: Fbw R e & Tfo tiwcs

Type of Port:  DR-1D5 lompet®R # of ports/cables of type
Exercised during testing? B Yes O No

Assembly < Assembly Interconnect B Yes O No

Cable shielded: O Yes M No

Shield Type (describe)

Termination: (describe)

Transmission Type: ¥ Analog (@ Digital

Length of cable: /m Maximum: Tested:

/O Ports and Cables

Description: (Drmm  PopT CMQLC

Type of Port:  R4-48% # of ports/cables of type
Exercised during testing? O Yes B No

Assembly <> Assembly Interconnect B Yes O No

Cable shielded: O Yes ¥ No

Shield Type (describe)

Termination: (describe)

Transmission Type: O Analog [ Digital

Length of cable: { w» Maximum: Tested:

/O Ports and Cables

Description: g TR AL (Buapt  CaBLG

Type of Port: RL-252 # of ports/cables of type
Exercised during testing? X Yes B No

Assembly <> Assembly Interconnect O Yes O No

Cable shielded: 0O Yes O No

Shield Type (describe)

Termination: (describe)

Transmission Type: O Analog 0O Digital

Length of cable:  /yw.  Maximum: Tested:

Date and sign each page of the CDF. Original signatures must be present on each page.

Date: 3/‘//4 9 Signature of Applicant: A~
¥ t A4

UEMC0902.doc, Revision 1.0
Author: B. Dill
Revised: 20 March 1997
Page 4
File 1:\Sitedocs\UEMC0902.doc. Revision 1.0
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE
ShA e

e

s

EUT configurations -- Provide a technical description of all possible EUT configurations. Specify if more than one
configuration is to be tested.

87" LorFicruraTz0n  Pocvweawred By Pretos

EUT Software and Operation Modes to be Tested - list the operating modes to be used during test. itis
recommended the equipment be tested while operating in a typical operation mode. Consult with your TUV Product Service
Representative when typical operating modes are not practical. FCC testing of personal computers and/or peripherals requires that
a simple program generate a complete line of upper case H’s. This pattern must be sent to the parallel port device, serial port
device, and must be write/read/verified to each storage device. Monitors must display the H pattem, typically in white letters on a
black background. Provide a general description of all software, firmware, and PLD aigorithms used in the equipment. List all code
modules as described above, with the revision levet used during testing.

General Description: 4 7557~ PRp GRAAN CMLLED Moer, B, o

(describe)

/S Lo OEN oD THE <PV BoaRd , TS5 PROLR M Ao

o SPE&mC  Pomwua PR jo BE scLEzrig
—_— ~ — L]
TRMueATE ERENTIFY  (Dmam amd  ReDENTEOLY B suT THE
% POR T
Software Revision Level: Qt?vtsrop DaATEd 3 /q [<-z7

(list and describe)

—_— ki
Operating modes to be 7/ TY& Re POYTED 'y DERTEYT " Crefe 58 Mue
tested: (list and describe)

RT N4 PEeTsS pi& THE REF?S

O Operation manual/instructions (attached)

Date and sign each page of the CDF. Original signatures must be present on each page.

Date: 3 / q/ 99 Signature of Applicant: WA
’ 4

UEMCO0802.doc, Revision 1.0
Author: B. Dill
Revised: 20 March 1997
Page 5
File 1:\Sitedocs\WUEMC0902.doc. Revision 1.0
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page J8 of J11
TUV PRODUCT SERVICE INC 40 Meadow Road Pinewood Springs, Lyons, CO 80540 Tel: 303 786 7999 Fax: 303 449 3004 Rev.No 1.0



Constructional Data Form
for Electromagnetic Compatibility Testing

PRODUCT SERVICE

System, Subsystem, Major Subassemblies or Internal Peripherals - List and describe all system, subsystem,
major subassemblies and all internal peripherals. This should include such things as an external monitor, parallel interface
peripheral, serial interface peripheral, internal disk drives or intemal circuit boards. It is recommended that circuit diagrams,
assembly and subassembly drawings be attached. Please indicate.

Description Model # Serial # FCCID #
RF_FPS 4 S90e1) )eo OGF-~Frs~17
R, ELGZCTRou

PrpoudeR ELoemones | gyoen 5 vo & -
SRt CLECTRDr 1S 2 o

Lo T q ? o3 c7 ce
Skt FpenivRE  Rucauay

A BoA- 505071 B #ln —
[LETTE AATED M A

5' oSSR~ 52597 B3R #

[l Technical Drawings attached

Interfacing Equipment and/or Simulators (which are not part of the EUT) -- List and Describe all equipment
or peripherals that will be connected to the EUT. For FCC testing a minimurmn configuration is required. If you have questions about
this minimum configuration contact your TUV Product Service representative.

Description Model # Serial # FCCID #
PDWCQ 5u}3/~3|.7 B2p126~¢ —_ —_
LAPTOP (OomPUTER Mmichonr 51077 022! | xagwoot e

o B o (23190

Date and sign each page of the CDF. Original signatures must be present on each page~

Date: &/ L{/ a9 Signature of Applicant: \MLE,\UMQ\—/
/ 5 Q

UEMC0902.doc, Ravision 1.0
Author: B. Dilt
Revised: 20 March 1997
Page 6
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE |

EMC System Details -~ List all frequencies and sub-harmonics which are 10kHz or above for such things as oscillators, horizontal line
rate of monitors, and clock rates of incorporated OEM assemblies. List all power supplies. Indicate switching frequencies. List power line
filters and indicate the manufacturer, model and location on EUT. Indicate all components used for high frequency noise reduction. (e.g.,
ceramic capacitor, 0.01yF, 1 ea. at C12 - C20).

Oscillator Frequencies

Frequency Sub-harmonics EUT Location Description of Use
/~518E PEU Cpckrs b FOR
L6 mH = Pu
$1D & SV CLOUCI M~ FaRr,
e m 1t = I refps a0 L ER
sl 0 DEV Rwd Rwr®
3.8 464 v R Gopen AT
g 5355 MH L ITrnedE DEu PROVIBE CHIPPIP&

Rt Ao 04sS

Power Supply
Frequency Manufacturer Model # Serial # Type (list frequency)

5% ToktEm 3201L-4 - Liro

Power Line Filters

Manufacturer Model # Qty Location on EUT
rvO\/ —7 DELTV\ €larrove § 1O D A S / ' ?30;;5& SPPLY

Critical EMI Components (Capacitors, ferrites, etc.)
Description Manufacturer Part # or Value Qty Location on EUT

Date and sign each page of the CDF. Original signatures must be present on each page.

Date: }/ 7/ 9 Signature of Applicant; z }i—\ AAe

UEMC0902.doc, Revision 1.0
Author: B. Dilt
Revised: 20 March 1997
Page 7
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Constructional Data Form
for Electromagnetic Compatibility Testing

TUV

PRODUCT SERVICE
e s NN 1

Other EMI Critical Construction Detail - indicate any other measures taken to reduce high frequency noise, (e.g.,
grounding the circuit board on the right rear comer with 0.25” braid, 3 inches Jong to the chassis).

T SEL i Devu e STHELR D Pre RAGES

Description of Enclosure -- Describe the principle materials of the enclosure (e.g., plastic, piastic with shielding material,
metal, metal with specific shielding contact points, metal with paint on all surfaces).

Date and sign each page of the CDF. Original signatures must be present on each page.

Date: 3/4leg

Signature of Applicant: A,L arAT
' e

UK

FCC ID: OGF-FPS-1
TUV PRODUCT SERVICE INC

40 Meadow Road

UEMC0902.doc, Revision 1.0
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TOV

PRODUCT SERVICE

Appendix K

Measurement of Protocol
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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 or 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 emissions from the unit.

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

To convert between dBnV and nV, the following conversions apply:
dBnV = 20(log nV)
nV = Inverse log(dBnVv/20)

RADIATED EMISSIONS

The final level, expressed in dBnV/m, is arrived at by taking the reading from the spectrum analyzer (Level dBnV) 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) (dBnv) Cable (dB)  (dBmV/m) (dBnV/m) (dB)
32.21 13.9 + 16.3 = 30.2 - 40.0 = -9.8
FCC ID: OGF-FPS-1 File No. BC1G907201 , Page K2 of K3
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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 W50 nH (CISPR 16) characteristics. Table top
equipment is placed on 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 locate 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 24802 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 peak or quasi-peak detection and measurements above 1000 MHz are made with a 1 MHz/6
dB bandwidth and peak detection. Average field strength levels were computed from the peak readings and duty cycle of
the transmitter. Table top equipment is placed on a 1.0 X 1.5 meter non-conducting table 80 centimeters above the
ground plane. 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.

FCC ID: OGF-FPS-1 File No. BC1G907201 , Page K3 of K3
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