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EMC/RFI Specialist

Test & Consulting Services for Commercial, Military, International Compliance

P.O. Box 50128
Palo Alto, CA 94303

CERTIFICATION TEST REPORT FOR A 902-928 MHz FHSS TRANSCEIVER

Applicant:

Model:
FCC ID:

Model Differences:

Operating Frequency:

RF Output Power:
FCC Rule Part:

Used For:

Power Source:

Test Location:

Trimble Navigation Limited
645 North Mary Avenue
Sunnyvale, CA 94086

TRIMCOMM 900IP, TC900IP
JUP-7112-900IP

Case color, different data 1/0 and power connectors

902-928 MHz

28 dBm

15.247

Data link between two GPS receivers

13.5 V battery operation

Also works from 13.5 VDC tap on AC operated battery charger
Compliance Consulting Services

951F Monterey Road
Morgan Hill, CA 95087

All tests were performed by me or under my supervision. The Trimcomm 900IP meets all
emissions and modulation requirements specified under Parts 2 and 15 of the Commission’s

Rules.

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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THOMAS N. COKENIAS 8 October
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FCCID: JUP-

EXHIBIT A:

EXHIBIT B:

EXHIBIT C:

EXHIBIT D:

EXHIBIT E:

EXHIBIT F:

EXHIBIT G

EXHIBITH

EXHIBIT I:

7112-9001P
EXHIBITS
Letter Requesting Confidentiality under Sec. 0.457(d)
Information for which Confidentiality is Requested
B1: Theory of Operation
B2: Block Diagram
B3 Schematics
Product Photographs
FCC ID Label Drawing
User Manual
Schematics and Block Diagrams
. Theory of Operation and Hopping Frequency List
. Description of Antennas and Antenna Connector Per 15.203
Report of Measurements
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EXHIBIT A: Letter Requesting Confidentiality under Sec. 0.457(d)

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com



FCC ID: JUP-7112-900IP page 5 of 40

EXHIBIT B: Information for which Confidentiality is Requested
B1: Theory of Operation

B2: Block Diagram
B3 Schematics
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EXHIBIT C: Product Photographs
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EXHIBIT D: FCC ID Label Drawing
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EXHIBIT E: User Manual
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EXHIBIT F: Schematics and Block Diagrams

-see Exhibit B (confidential material)
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EXHIBIT G: Theory of Operation and List of Hopping Frequencies

-see Exhibit B (confidential material)
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EXHIBIT H: Description of Antennas and Antenna Connector per

FCC Rule Para. 15.203

The TC900IP uses a unique antenna connector
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EXHIBIT I: Report of Measurements

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com



FCC ID: JUP-7112-900IP page 13 of 40

EMISSIONS TEST REPORT FOR A LOW POWER TRANSMITTER

I. GENERAL INFORMATION

Requirement: Federal Communications Commissions
Test Requirements:  15.107, 15.109, 15.205, 15.207, 15.209, 15.247
Applicant: Trimble Navigation Ltd.

645 North Mary Avenue
Sunnyvale, CA 94086

Model: TRIMCOMM 9001P, TC900IP
FCC ID: JUP-7112-9001P
Model Differences: Case color, different data 1/0 and power connectors

Il. DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

The Trimcomm FCC ID: JUP-7112-900IP is a 902-928 MHz frequency hopping spread
spectrum (FHSS) transceiver used to link data between two or more GPS receivers.
Three different antennas are available for use with this transceiver: a short whip, a whip
with one helical coil, and a whip with two helical coils.

I11. TEST LOCATION

All emissions tests were performed at:

Compliance Certification Services

561F Monterey Road
Morgan Hill, CA 95037
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TEST PROCEDURES

Radiated Emissions
Test Requirement: 15.205

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer

HP 8449 Preamplifier, 1-26.5 GHz

FSY high pass filter, fo = 1800 MHz

EMCO 3115 Double Ridged Horn antenna, 1 - 18 GHz
16 ft Flexco low loss cable (0.85 dB/ft at 26.5 GHz)

Test Set-Up

Ground plane
d:1ft-1m

| high pass filter

d ~ 1-2 meters

EUT —
turntabl /\
horn antenna

- \ v preamplifier
{-~C ~
[ ]
|

o |

Fig. 1 spectrum analyzer

1. The EUT was placed on a wooden table resting on a turntable on the open air test site.
The search antenna was placed 3m from the EUT. The EUT antenna was mounted
vertically as per normal installation.

2. The turntable was slowly rotated to locate the direction of maximum emission at each
emission falling in the restricted bands of 15.205.
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3. Once maximum direction was determined, the search antenna was raised and lowered
in both vertical and horizontal polarizations. The maximum readings so obtained are
recorded in the data listed below.

Test Results: Refer to attached tabular data sheets
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AC Line Conducted Emissions
Test Requirement: 15.107, 15.207

Measurement Equipment Used:

Rohde & Schwarz EMI Receiver ESHS-20
Fischer Custom Communication LISN, FCC-LISN-50/250-25-2

Test Set-up

1
L1
D_ LISN AC
AC-DC converter
Figure 2

[

FIM

Test Procedure

1. The EUT was placed on a wooden table 40 cm from a vertical ground plane and
approximately 80 cm above the horizontal ground plane on the floor. The EUT was set to
transmit in a normal hopping mode.

2. Line conducted data was recorded for both NEUTRAL and HOT lines.

Test Results

Refer to attached graph and tabulated data sheets.

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com



FCC ID: JUP-7112-900IP page 17 of 40

Minimum 20 dB Bandwidth for FHSS
Test Requirement: 15.247

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer
2 ft Flexco low loss cable (0.85 dB/ft at 26.5 GHz)

Measurement Equipment Used:

HP 8563E Spectrum Analyzer

Narda Coaxial attenuator, 30 dB, DC-12.6 GHz
Flexco low loss cable, 3ft (loss: 0.85 dB/ft@ 26 GHz)

Test Set-up

EUT

10 dB

HP 8563E
Fig. 3

Test Procedures

1. The EUT was configured on a test bench. The EUT’s hopping function was stopped,
transmission was continuous at 915.865 MHz (MID channel). While the transmitter
broadcast a steady stream of digital data, the analyzer MAX HOLD function was used to
capture the envelope of the transmission occupied bandwidth.

2. The process in (1) was repeated for 902.625 MHz (LOW channel) and 927.585 MHz
(HIGH channel).

Test Results: Refer to attached spectrum analyzer charts. Data taken with RES BW of 30 kHz
shows 20 dB BW of approximately 650 kHz.
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RF Power Output
Test Requirement: 15.247

Measurement Equipment Used:

HP 436 A power meter w/HP8482A power head

Test Procedures

1. The EUT was configured on a test bench. The antenna was removed and a suitable
matching connector was screwed on. The HP8482A was connected directly to the
antenna adapter.

The EUT’s hopping function was stopped, transmission was continuous at the LOW
channel. While the transmitter broadcast a steady stream of digital data, the analyzer
MAX HOLD function was used to capture the envelope of the transmission.

2. The process in (1) was repeated for MID channel and HIGH channel.

Test Results

Refer to attached data sheets showing readings in dBuV. Power level readings converted
to dBm are shown below

Channel Frequency, MHz Output Power, dBm Limit, dBm
Low 902.625 28.68 30.0
Mid 913.854 28.15 30.0
High 927.585 28.23 30.0

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com



FCC ID: JUP-7112-900IP page 19 of 40

Out of Band Measurements
Test Requirement: 15.247

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer
2 ft Flexco low loss cable (0.85 dB/ft at 26.5 GHz)

Test Set-up

Per Figure 3 above.

Test Procedure

1. The EUT was configured on a test bench. The antenna was removed and a suitable
matching connector was soldered. The Flexco cable was connected between the EUT
and the spectrum analyzer input port.

Spectrum analyzer RES BW was set to 100 kHz. The EUT’s hopping function was
stopped, transmission was continuous at the LOW channel. While the transmitter
broadcast a steady stream of digital data, the analyzer MAX HOLD function was used to
capture the envelope of the transmission.

Readings were taken out to 10fo.

2. The process in (1) was repeated for MID channel and HIGH channel.

Test Results

Refer to attached data sheets. Data shows out of band emissions are suppressed well
below the 20 dB minimum required by the Rules.

Minimum Number of Hopping Channels
Test Requirement: 15.247(a)(1)(ii)

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer
2 ft Flexco low loss cable (0.85 dB/ft at 26.5 GHz)

Test Set-up

Per Figure 3 above.

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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Test Procedure
The EUT was set to transmit in normal hopping mode. The spectrum analyzer was set to

MAX HOLD and swept continuously for 5 - 10 minutes so as to capture all the hopping
channels.
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Test Results

A total of 50 hopping channels were counted. This corresponds to design. Refer to
spectrum analyzer chart labelled 15.247(a)(1)(i).

Average Time of Channel Occupancy
Test Requirement: 15.247

Measurement Equipment Used:

HP 8593EM Spectrum Analyzer
2 ft Flexco low loss cable (0.85 dB/ft at 26.5 GHz)

Test Set-up
Per Figure 3 above.
Test Procedure

1. The EUT was set to transmit in normal hopping mode.

2. The analyzer was center tuned to 915.865 MHz. Analyzer frequency SPAN was set to
ZERO SPAN. SWEEP TIME was set to 20 seconds, MAX HOLD function was engaged.
3. A total of 10 different 20 second sweeps were performed and the maximum time of
channel occupancy was determined by the maximum number of transmissions detected in
any 20 second period, times the duration of each transmission.

Test Results

Maximum channel occupancy time was determined to be 5 x .67.5 msec = 337.5 msec,
below the 0.4 second maximum allowed. Refer to attached spectrum analyzer charts.

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com



FCC ID: JUP-7112-900IP page 22 of 40

Radiated Emissions from ITE Portion of EUT
Test Requirement: FCC: 15.109
Industry Canada: ICES-003, 5.3

Measurement Equipment Used:

HP 8568A Spectrum Analyzer

HP 8447D Preamplifier

Eaton 94456-1 Biconical Antenna, 20 - 200 MHz
EMCO 3146 Log Periodic Antenna, 200 - 1000 MHz

Test Set-up
Antenna mast
Ground plane _
| ‘ 1 - 4 meters
3 meters —
C 1
turntable, laptop computer
preamplifier spectrum analyzer
Fig. 5

Test Procedure

The EUT was set to transmit mode on the LOW channel. Radiation emissions from the
digital portion of the EUT were measured according to the dictates of ANSI C63.4.

The test was repeated with the EUT transmitting on the MID channel and the HIGH channel.

Test Results
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Refer to tabulated data sheet.
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DATA SHEETS, CHARTS, AND GRAPHS
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RADIATED EMISSIONS - SHORT WHIP

COMPLIANCE ENGINEERING SERVICES,

INC.

Out of Band

15.247

Trimble

Trimcomm900IP w/ short whip

antenna

fo=902.63 MHz (Peak of 123.3 dBuV/m @ 3

meters)

F(MHz) READING

1805
2707.89
3610.52
4513.15

5416

6319

7221

8124

9026

fo=
913.8
1827
2745.9
3661.2
4576.7
5483
6397
7322.6
8224
9138

fo=
927.6

(dBu

V)

Pk Avg
52.6

441 31.9
41.1 29.6
45.9 37.1
52.3 48.4
52.8 48.6
48.9 40.7
429 35.6
44 33.9

41.2 28.7
44.3 31.8
43.8 35.9
41.7 34.6
52 441
52.9 48.8
45.6 38.4
38.1 25.6
42.9 33.6

tel: 650 726 1263 fax: 650 726 1252

AF

(dB)

27
31
33.2
32.5
34
35.9
37
37.5
39.1

27
31
33.2
32.5
34
35.9
37
37.5
39.1

CL

(dB)

2.5
3.5
3.8
4.62
4.95
5.44
5.94
6.6
6.79

2.5
3.5
3.8
4.62
4.95
5.44
5.94
6.6
6.79

(dB)

0
-35
-35
-35
-35
-35
-35
-35
-35

-35
-35
-35
-35
-35
-35
-35
-35
-35

F

AMP DIST HP TOTAL

(dB) (dB) (dBuV/m)

-15.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5

-9.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5
-9.5

PRRPRRRRRRLRO

RPRRPRRRRRRR

Pk Avg
66.6

35.1 22.9
346 23.1
39.5 30.8
47.7 43.8
50.6 46.4
48.4 40.2
435 36.2
46.4 36.3

27.2 14.7
35.3 22.8
37.3 294
35.3 28.3
47.4 395
50.7 46.6
45 37.9
38.7 26.2
453 36

internet: trephonc@macconnect.com
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10/7/99

Juan

Martinez

C site (1.0 Meter)

LIMI MARGIN
T
(dBuV/m) (dB)

Pk Avg Pk Avg
103 -36.7

74 54 -389 -31.1
74 54 -39.4 -30.9
74 54 -345 -23.2
74 54 -26.3 -10.2
74 54 -23.4 -7.58
74 54 -256 -13.8
74 54 -30.5 -17.8
74 54 -27.6 -17.7

74 54 -46.8 -39.3
74 54 -38.7 -31.2
74 54 -36.7 -24.6
74 54 -38.7 -25.7
74 54 -26.6 -14.5
74 54 -23.3 -7.41
74 54 -29 -16.1
74 54 -35.3 -27.8
74 54 -28.7 -18.1
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1855 453 36.4 27 2.5 35 95 1 313 224 74
2783 459 369 31 3.5 35 95 1 369 279 74
3711 49.1 39.6 33.2 3.8 35 95 1 426 331 74
4638 44.3 358 325 4.62 35 95 1 379 295 74
5566 43.7 374 34 4.95 35 -95 1 392 328 74
6493 479 36.8 359 5.44 -35 95 1 457 347 74
7421 432 251 37 5.94 35 95 1 426 245 74
8348 38 25.7 375 6.6 -35 95 1 386 263 74
9276 39 26.1 39.1 6.79 35 -95 1 414 285 74
NOTE: ALL READINGS ARE
VERTICAL
DIST: Correction to extrapolate reading to 3m specification
distance
1.0M measurement distance: - PEAK(PK):
10.45dB
0.5M measurement distance: - AVERAGE(AvQ):
15.5dB

AF: Antenna Factor

AMP: Pre-amp gain

CL: Cable loss

HPF: High pass filter insertion loss
(1.802GHz)

tel: 650 726 1263 fax: 650 726 1252

FSY (S/N: 001)

internet: trephonc@macconnect.com
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z

54 -42.7
54 -37.1
54 -31.4
54 -36.1
54 -34.8
54 -28.3
54 -31.4
54 -35.4
54 -32.6
ANALYZER
SETTINGS
Res

bw

1MH

Z

1MH

-31.6
-26.1
-20.9
-24.5
-21.2
-19.3
-29.5
-27.7
-25.5

Avq.
bw

1MH
Z
10Hz
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COMPLIANCE ENGINEERING

SERVICES, INC.

Out of
Band

15.247

Trimble

Trimcomm900IP w/ 1 coil
whip antenna

fo=902.63 MHz (Peak of 123.3

dBuV/m @ 3 meters)

F(MHz)

1805
2707.89
3610.52
4513.15

5416

6319

7221

8124

9026

fo=

913.8

1827

2745.9

READING AF
(dBu (dB)
V)
Pk Avg
57.96 27
44.06 31.84 31

44.75 37.68 33.2

46.93 39.77 32.5
57.2951.79 34
54 48.04 35.9
46.11 39.35 37
39.14 26.96 37.5

43.79 36.97 39.1

41.45 28.97 27

45.24 31.8 31

tel: 650 726 1263 fax: 650 726 1252

CL

(dB)

2.5
3.5
3.8
4.62
4.95
5.44
5.94
6.6

6.79

2.5

3.5

page 27 of 40

AMP DIST HP TOT
F AL
(dB) (dB) (dB) (dBu
V/m)
Pk Avg
0 -155 0 71.96
-35 95 1 35.0622.84
-35 95 1 38.2531.18
-35 95 1 40.5533.39
-35 95 1 52.7447.24
-35 -95 1 51.8445.88
-35 95 1 455538.79
-35 95 1 39.74 27.56
-35 95 1 46.18 39.36
-35 95 1 27.4514.97
-35 95 1 36.24 22.8

internet: trephonc@macconnect.com

LIMI
T
(dBu
V/m)
Pk
103.3
74
74
74
74
74
74
74

74

74

10/7/
99
Juan

Martinez
C site (1.0

Meter)

Avg

54
54
54
54
54
54
54

54

54

54

MAR
GIN
(dB)

Pk

Avg
31.34

38.94 31.16
35.75 22.82

33.45 20.61
- -6.76
21.26
- -8.12
22.16

28.45 15.21

34.26 26.44

27.82 14.64

46.55 39.03
- -31.2
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3661.2 45.31 38.37 33.2

4576.7 42.94 33.23 32.5

5483 43.3536.61 34

6397 53.8247.46 35.9

7322.6 47.19 40.84 37

8224 40.11 28.85 37.5

9138 44.07 37.27 39.1

fo=

927.6

1855 42.1928.29 27

2783 45.2232.15 31

3711 47.26 36.86 33.2

4638 43.07 35.4 32.5

5566 43.58 37.55 34

6493 47.62 37.67 35.9

7421 44.64 40.84 37

8348 39.16 27.13 37.5

9276 38.7125.98 39.1

NOTE: ALL READINGS
ARE VERTICAL

3.8

4.62

4.95

5.44

5.94

6.6

6.79

2.5

3.5

3.8

4.62

4.95

5.44

5.94

6.6

6.79

DIST: Correction to extrapolate reading to 3m

specification distance
1.0M measurement
distance: -10.45dB
0.5M measurement
distance: -15.5dB
AF: Antenna

tel: 650 726 1263 fax: 650 726 1252
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-95 1 38.8131.87 74

-95 1 36.5626.85 74

-95 1 38.8 32.06 74

-95 1 51.66 453 74

-95 1 46.6340.28 74

95 1 40.7129.45 74

-95 1 46.4639.66 74

95 1 28191429 74

-95 1 36.2223.15 74

-95 1 40.76 30.36 74

95 1 36.6929.02 74

-95 1 3903 33 74

-95 1 45463551 74

95 1 44.0840.28 74

-95 1 39.76 27.73 74

95 1 41.1 2837 74

PEAK(PK):

AVERAGE(
AvgQ):

trephonc@macconnect.com

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

37.76
35.19 22.13
37.44 27.15
-35.2 -
21.94
- 87
22.34
27.37 13.72
33.29 24.55

27.54 14.34

45.81 39.71
37j78 30?85
33?24 23?64
37j31 24?98
- -21

34.97

28?54 18?49
29j92 13?72
34?24 26?27

-32.9 -
25.63

ANALYZER
SETTINGS

Res
bw
1MH
Z
1MH
Z

Avg.
1MH

10Hz
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Factor

AMP: Pre-amp

gain

CL:

Cable

loss

HPF: High pass filter insertion loss FSY (S/N:
(1.802GHz) 001)

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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COMPLIANCE ENGINEERING

SERVICES, INC.

Out of
Band

15.247

Trimble

Trimcomm900IP w/ Double
coil whip antenna

fo=902.63 MHz (Peak of 123.3

dBuV/m @ 3 meters)

F(MHZ)

1805
2707.89
3610.52
4513.15

5416

6319

7221

8124

9026

fo=

913.8

1827

2745.9

READING AF
(dBu (dB)
V)
Pk Avg
52.43 27
43.6 31.68 31

43.57 35.44 33.2

445 36.33 325
53.0947.26 34
52.2547.25 35.9
45.37 38.39 37
38.84 26.32 37.5

44.42 38.34 39.1

40.87 28.85 27

4414 31.7 31

tel: 650 726 1263 fax: 650 726 1252

CL

(dB)

2.5
3.5
3.8
4.62
4.95
5.44
5.94
6.6

6.79

2.5

3.5

page 30 of 40

AMP DIST HP TOT
F AL
(dB) (dB) (dB) (dBu
V/m)
Pk Avg
0 -155 0 66.43
-35 95 1 34.6 22.68
-35 95 1 37.07 28.94
-35 95 1 38.1229.95
-35 95 1 48544271
-35 95 1 50.09 45.09
-35 95 1 44.8137.83
-35 95 1 39.4426.92
-35 95 1 46.8140.73
-35 95 1 26.8714.85
-35 95 1 35.14 227

internet: trephonc@macconnect.com

LIMI
T
(dBu
V/m)
Pk
103.3
74
74
74
74
74
74
74

74

74

74

10/7/

99

Juan
Martinez
C site (1.0
Meter)

MAR
GIN
(dB)
Avg Pk Avg
36.87
54 -394 -
31.32
54 - -
36.93 25.06
54 - -
35.88 24.05
54 - -
25.46 11.29
54 - -891
23.91
54 - -
29.19 16.17
54 - -
34.56 27.08
54 - -
27.19 13.27

54 - -
47.13 39.15
54 - -313
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3661.2

4576.7
5483
6397

7322.6
8224
9138

fo=

927.6
1855
2783
3711
4638
5566
6493
7421
8348

9276

44.32 37.12

43.01 33.9

42.92 36.08

53.52 46.05

45.58 38.21

38.82 26.95

40.8 29.13

41.88 29.14

44.47 31.99

45.16 39.39

43.99 36.01

43.53 37.46

49.63 37.87

49.42 39.23

42.07 27.42

44.55 35.67

33.2

32.5

34

35.9

37

37.5

39.1

27

31

33.2

32.5

34

35.9

37

37.5

39.1

NOTE: ALL READINGS
ARE VERTICAL

3.8

4.62

4.95

5.44

5.94

6.6

6.79

2.5

3.5

3.8

4.62

4.95

5.44

5.94

6.6

6.79

-35 -95
-35 -95
-35 -95
-35 -95
-35 -95
-35 -95
-35 -95
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5
-35  -9.5

DIST: Correction to extrapolate reading to 3m

specification distance
1.0M measurement
distance: -10.45dB
0.5M measurement
distance: -15.5dB
AF: Antenna

tel: 650 726 1263 fax: 650 726 1252
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37.82 30.62

36.63 27.52

38.37 31.53

51.36 43.89

45.02 37.65

39.42 27.55

43.19 31.52

27.88 15.14

35.47 22.99

38.66 32.89

37.61 29.63

38.98 32.91

47.47 35.71

48.86 38.67

42.67 28.02

46.94 38.06

PEAK(PK):

AVERAGE(
AvgQ):

internet: trephonc@macconnect.com

74

74

74

74

74

74

74

74

74

74

74

74

74

74

74

74

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

54

38.86

36?18 23?38
37?37 26?48
35?63 22?47
22?64 10?11
28?98 16?35
34?58 26?45

30.81 22.48

46j12 38?86
38j53 31?01
35j34 21?11
36j39 24?37
35j02 21?09
26j53 18?29
25j14 15?33
31j33 25?98

27.06 15.94

ANALYZER

SETTINGS
Res

bw

1MH

Z

1MH

Z

Avg.
1MH

10Hz
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Factor

AMP: Pre-amp

gain

CL:

Cable

loss

HPF: High pass filter insertion loss FSY (S/N:
(1.802GHz) 001)

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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CONDUCTED EMISSIONS

1366 Bordeaux Dr.
Sunnyvale, CA 94089-1005 USA
Tel: {408) 752-8l&6
Fax: (408) 752-8168

Dataff: 7 File#: 99U0517.EMI Date: 0—27-1989 Time: 10:48:53
Level (dBuv) ) Compliance Certification Services

7o, I

i | ! i

g — 1

i
i
- SR S I NS S S S 1 [ e RS T RS S—B '

Trace: - Ref Trace:
Project No. : 98U0517-1

Report No. : SO082T7LOC

Test Engr : Jesse saldivar ]

Company : Trimble

EUT : Trimcomm S00-1959

Test Config.: EUT/PRINTER/ LAPTOP

Type of Test: FCC 15.247

Mode of Op. @ NORMAL
Peak: Lli(Green), L2Z([Black]; l10WVac, GlHz

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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MAXIMUM 20 dB BANDWIDTH

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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SES AL YR THHEH
MELE i9068-19599 CH @@ 2848 EW

ACTY DET: PEAK
MEAS DET: PEAK OF AVE
MEKRa BEE kH=z
-.2%1 dE

CEMTER 982.625 MH=z EEAN ¥ WHN AR
#$1F BH 20 kHz AVE BH 38 kHz SUP 2A.0 mesn

LM Ik S AL YR, 1HYY
s TRIMBLE 1986-1993 CH 419 28dB BUW
ALTY UET® FEMAR
MERS DET: ¥EAR HF AUH
MKRA REE kH7
-. 77 dB

SEAM 2. HHH MH.
$TF BW 3R kH=z AUA BW A kHz SUP FAL.A msec

1THI12 178 A PR . 195494
& TRIMELE 1988-1999 CH 31 zedE EW
ACTY ODET:
MERS DET:

PEAK

PEAK @F Auws

MERas BR4E kH=z
-.¢7 dBi

CEWTER 927 .58%5 MH=z SPAM 2.088 MH=z
#IF BW 38 kH=z AWG BW 28 kH=z SHP 20.8 msec

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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OUT OF BAND MEASUREMENTS

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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=] El

. 19
1333

El
CH 88 0UT OF

page 37 of 40

K

K QF AVE
R 986 MHz
z7 .86 dBEm

A
M

=mm
s s o)

1.8 MHz

START
#1F BW 188 kH=z
11:34:27 AUG 2B, 1993
A TRIMBLE 1988-1599 C

STOF 2.921 GH=z

EAVGE BW 188 kH= SHP TE mzec
H 8@ OUT OF EAMD

ACTY DET: PEAK

ME#S DET: FPEAK RF AVG

J-!\ Lkt T
P ey

START 2.679 GH=z
#IF BMW 4188 kH=z

tel: 650 726 1263 fax: 650 726 1252

#AalMG EBW d19@ kH=z

internet: trephonc@macconnect.com
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tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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19 OQUT OF EnHD

T: FEAK
T: FPERAK OF AYG
MKR 921 MH=z
27 .83 dBm

START 1.8 MH=z
#1F BW 168 kH=z

#AavG B O L88 kH=

STOFP 2.921 GHz
SHP B76 mseo

19 0OUT OF Badb
parTY OET: PEAK
MEmS OET: PEAK AP AVG

11:31:47 AUG Z
A TRIMBLE 194@

#AUGE BW 188 LHz sec
F1 0UT OF ©AMD
rOTY DET: PEAK
MEAaS DET: PEAK BF AVE
3 M H
7 dB8

START 1.8 MHz
#1F BW 188 khz

tel: 650 726 1263 fax: 650 726 1252

#AVGE BW 188 kHz

STOP 2.921 GHz
SHF 2FE mseo

internet: trephonc@macconnect.com
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3

9
CH 31 OUT OF EAND

ARCTY DET: PEAK
MEAS DET: PEAK QP AVGE

s 19
1399

CORE

wwh ....... i ......... i e o,

START 2.679 GHz STOF 9.2@@ GHz
$#IF BW 488 kH=z #rdE BW 128 kH=z SWP 1.99 sec

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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MINIMUM NUMBER OF HOPPING CHANNELS

9

18 . 247 CAILCLX-C0dQ
ACTY DET: PEA
MEAS DET: PEA

19
193939

SC FC
CORR("

START 9@82.88 MH=z o STOP 928 .80 MH=z
#IF BMW 188 kH=z #alME BW 1@@ kH:= #SHF 28.8 msec

tel: 650 726 1263 fax: 650 726 1252 internet: trephonc@macconnect.com
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AVERAGE TIME OF CHANNEL OCCUPANCY
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16:12114 AUG 2ZE., 1939
A7 TRIMELE 9@8-1993 CH 25 AVG. OCUFAHCY
ACTY DET: PEARK
MEAS DET: PEAK QF AYE
MKR 1E.558 sec
125.39 dBpY
REF OFFST 1@.08 dE
LIN REF 137.8 dBEpV
BTH oo D e R
3@ dE P :
oL
134 .4
dEpY
WA SE
SC FS
CORR

CEMTER 915 .865 MHz

#IF BW 188 kHz #AVGE BMW 188 kH= WEWP ZB .8 e
15:416:29 AUG 2ZE. 1999
A& TRIMELE 98&-19399 CH 25 AVE OCUPAMCY
ACTY DET: PEAK
MEmS LDET: PEAE RP AYVE
MERa E7.508 msec
-Z.92 dB
REF OFFST 1@.86 4E
LIH REF 137 .8B dEpV
ATH |- P T RRTR R
38 dB| : - .
. | TR
134 .4 o ! S PRSP SOPUPPRON
dBpY
Wl SE| e e | [ e
sSC FC
CORRL [
CEHTER 91E.BEE MH=z SPAH @ Hz
#wWIF EW 188 kH=z #AMWGE BW 188 kH=z #SWP 1.88 sec
15:17:52 AUG 26, 1999
A TRIMELE 9@w-1995 CH 25 AWG. OCUPAMC
ACTY DET: FEAK
MEAS DET: FEAK QF AVE
MERa 67 -S@88 msec
-2.92 dE
REF OFFST 18.8& dB
LIMN REF 137.8 dBpV
ATH | o i
28 dB
oL [
134 .4
dEp
VA SB
s5C FC
CORR| il
: & B -
CEMTER 91L5.3&L5 MMz SPAKM B H=x
#1F EBW 108 kH=z #AWE BW 188 k-z #SWFP 41.08@ 2ec

tel: 650 726 1263 fax: 650 726 1252
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RADIATED EMISSIONS FOR ITE PORTION OF EUT

Project No.

Compliance Engineering Serwvices Inc. Report No. @ 9%0825C1
Date : 08/25/195%
Time : 14:;06
> 3 M RADIATED EMISSION DATA << Test Engr : JESSE SALDIVAR
Company : TRIMBLE L
Equipment Under Test : TRIMCCOM 500-1%59
Test Configuratien : EUT/LAPTOP PC/MOUSE/KEYBCARD
Type of Test : FCC CLASS B
Mode of Operaticn : TX/RX
Freq. dBuv Prefmp Ant Cable dBuV/m Limit Margin Pol Hgtim) Az
16MHz STEP:
Biconical 1214 ; Pre-pamp = 8447D-P5 2944A06550:
8C.00 48.20 -27.34 a.83 1.14 30.83 40.00 -9.17 W 1.0 180
80.00 38.50 -27.34 8.1k 1.14 20.45 40.00 -19.55 H 1.0 180
LF 9107-3163 ; Pre-pamp = 8447D-P5 2944A06550:
416.032 37,70 -27.36  15.58 2.78 28.71 ag.00 -17.2%9 W 1.0 180
428.00 43.50 -27.43 15.84 2.82 34.74  46.00 -11.26 WV 1.0 180
428 .00 40.80 -27.43 16.04 2.82 32.23 486.00 -13.77 H 1.0 270
416 .00 39.%0 -27.36 15.84 z.78 31.17 486.00 -14.83 H 1.0 180

COMPLETED SCAN FROM 30MHz TO 1CGHz IN VERTICAL AND HORIZONTAL POLARIZATIONS.

Total # of data &
V. ooZ.2
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