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1. GENERAL INFORMATION

Instrument Specnaltles Company, Inc.

"’,c( NS ’.”{HL (('“t’f’ id

1.1 Product Description

— World Compliance Center

Equipment Under Test

800MHz Data Mobile Radio

Model Number

DT800

Serial Number

Prototype

Description of EUT

The DT800 is a 800MHz data mobile radio with integral diversity reception
system. The transmitter portion of the DT800 operates in the frequency range of
806 — 821MHz, transmit power 25 watts. The receiver side of the DT800 is a
post-detection diversity reception system.

Clock Frequencies

10MHz, 44.545MHz

Refer to the product specification data that has been included as an attachment of this report for additional details

1.2 Tested System Details

The following table lists all of the components of the tested system. FCC |ID numbers are included if available for a
tested system component. Refer to the table following Tested System Details for cabling information.

Tested System Details
ltem Manufacturer Description Model No. Serial No. FCCID
1 ElectroCom Data Mobile Radio DT800 N/A MI7-ECSDT800TX

The following table lists all of the cabling details for the tested system.

Cabling of the Tested System

item Description Length (m) Type Connected from Connected to
A Power Cords 1.2 8 gauge wires | EUT Power Supply
B DB25 Shielded Cable 20 RS8232 EUT Test Fixture
c RF Coaxial Cable 0.2 RG214 EUT Directional Coupler
D RF Coaxia! Cable 12 RG214 EUT (RX Port) 50 ohm Terminator
E RF Coaxial Cable 0.5 RG214 Directional Coupler Spectrum Analyzer
F RF Coaxial Cable 1.2 RG214 Directiona! Coupler 50 ohm Terminator
Document No.: 56532 EUT: DT800 Date: 09/30/1997 5
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1.3 Test Facility

The open area test site and measurement facility used to collect the test data is located at the Instrument Specialties
Co., Inc. test facility in Placentia, CA. This site has been fully described in a report submitted to the FCC and accepted
in a letter dated 5, February 1997 (31040/SIT 1300F2). The test facility is also recognized and accredited from the
following accreditation organizations.

ISO 9001 Registration Number:  US94/0022 Dated: 02/07/1994
(SGS ICS) MIL-1-45208A, MIL-STD-45662A

NVLAP NVLAP Lab Code: 200119-0 Dated: 12/31/1996
(NIST) FCC, CISPR

AUSTEL Listing Test House: A97/TH/014 Dated: 03/27/1997
(NATA) AS / NZS 3548

T Certificate Number: 7619 Dated: 03/11/1997

(Interference Tech. International)

CE Mark for European Country

Acemark Laboratory Number: 0007 Dated: 03/21/1997
{Acemark Europe) CE Mark for European Country
VCCI Registration Number:  C-574~6, R-561 Dated: 07/04/1997

(Voluntary Control Council)

Document No.: 56532
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2. Technical Description

Type of Emission

20KOF1D

Frequency Range

806 ~ 821 MHz

Range of Operating Power

25W

Maximum output Power Level

25w

Maximum Specified Output Power Rating

L ocation Dependant per Part 90 Subpart S

Final Stage Amplifier DC Voltage, Current

Voltage: 13.8 Vdc,
Current: 5.5 Amps

2.1 Function of All Active Circuit Devices

Please refer to Attachment (Exhibits).

2.2 Circuit Diagram

Refer to Figure in Attachment (Exhibits).

2.3 Instruction Manuai(s)

See Attachment (Exhibits).

Document No.: 56532 EUT: DT800
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4. SYSTEM TEST CONFIGURATION

4.1 Justification
The EUT was used in a system configured for testing in a typical installation as a customer would normally use it.

4.2 EUT Exercise Software/Equipment

The EUT requires exercise software program used during testing to activate data from PC to modem and deliver to
test fixture by manually switch EUT turned on or off.

4.3 Special Accessories

The EUT requires no special accessories to comply with the FCC regulations.

4.4 Equipment Modifications

No modifications and or adjustments were made to the EUT during compliance testing to achieve the required
specification limits.

Document No.: 56532 EUT: DT800 Date: 09/30/1997 9
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4.5 Configuration of Tested System

Company, Inc. — World Compliance Center

Floctropaenetie Cosnpariheinie 00 0

1
MONITOR
3 2 4
PERSONAL KEYBOARD
MOUSE COMPUTER
5 13
MODEM DC POWER
SUPPLY
A
7 6 8 p |11
DC POWER TEST FIXTURE EUT 50 OHM
SUPPLY RX DUMMY LOAD
C
9 F 12
DIRECTIONAL 50 OHM
COUPLER X DUMMY LOAD
E
10
SPECTRUM
ANALYZER
Test Setup Configuration 1
Document No.: 56532 EUT: DT800 Date: 09/30/1997 10
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MONITOR
3 2 4
PERSONAL KEYBOARD
MOUSE COMPUTER
5 13
MODEM DC POWER
SUPPLY
A
7 6 8 D i1
DC POWER TEST FIXTURE EUT 50 OHM
SUPPLY RX DUMMY LOAD
F| TX
9
50 OHM
DUMMY LOAD
Test Setup Configuration 2
Document No.: 56532 EUT: DT800 Date: 09/30/1997 11
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Legend:

Item Manufacturer Description Model No. Serial No. FCCID
1 Dell Computer Monitor D1728D-LS 4036A0UJGAS A3LCMG737
2 Dell Computer Personal Computer MMS-P75T 60NCN E2KHNTRMT
3 Logitech Mouse M-S34-6MD LCA51603467 DZL210472
4 Dell Computer Keyboard SK-1000RE Mg50401343 GYUR10SK
5 ElectroCom Modem Prototype N/A N/A
6 ElectroCom Test Fixture Prototype N/A N/A
7 Elenco DC Power Supply XP581 N/A N/A
8 Werlatone Directional Coupler C3271 5320 N/A
9 ElectroCom Data Mobile Radio DT&00 N/A N/A
10 Hewlett Packard Spectrum Analyzer HP85668 2747AD5747 N/A
11 Bird Electronics 50 ohm Load 50-T-FN 9708 N/A
12 Bird Electronics 50 ohm Load 8833-300 2109 N/A
13 DC Power Supply Lambda ZT-803 N/A N/A

Item Description Length (m) Type Connected from Connected to
A Power Cords 1.2 8 gauge wires | EUT Power Supply
B DB25 Shielded Cable 2.0 RS232 EUT Test Fixture
C RF Coaxial Cable 0.2 RG214 EUT Directional Coupler
D RF Coaxial Cable 1.2 RG214 EUT (RX Port) 50 ghm Terminator
E RF Coaxial Cable 0.5 RG214 Directional Coupler Spectrum Analyzer
F RF Coaxial Cable 1.2 RG214 Directional Coupler 50 chm Terminator

Document No.: 56532 EUT: DT800 Date: 09/30/1997 12
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5 Test DATA

5.1 RF Power Output

Output power was measured at the Transmitter Module RF output terminal. The test setup and method as shown in
Fig. 1

The output power was measured 25W at each frequency 806MHz, 814MHz, 821MHz tuned with nominal voltage
13.70V, and the output power was measured at the DC power supply was adjusted to +15% of nominal voltage. The
HP437B power meter and HP8481H power sensor was used to measure RF output power.

Freq. tuned 85% nominal voltage nominal voltage 115% nominal voltage
(11.65V) (13.70V) (15.76V)

806 MHz 11.8W 17.4W 22.0W

814 MHz 12.3W 17.4W 23.0W

821 MHz 11.8W 17.0W 20.0W

Document No.: 56532 EUT: DT800 Date: 09/30/1997 13
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5.2 Modulation Characteristics

Please refer to Attachment C, FSK modem, Product Support Manual and Product Specification Manual for details
description. The modulation characteristics test results are enclosed in appendix B pages B4-6.

Document No.: 56532 EUT: DT800 Date: 09/30/1997 14
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5.3 Occupied Bandwidth

Occupied bandwidth is the frequency bandwidth below its lower and above its upper frequency limits, the mean power
radiated by a given emission, the measurements were made with the modulating signal. The authorized occupied
bandwidth for emission mask G is 20KHz. The measured occupied bandwidth that was the manufacturer intended to
design for sufficient data transmission. Test setup was connected the equipment per Fig. 1. Test results were attached
in appendix B pages B7-9.

Necessary bandwidth Bn =2M + 2D = 19.6KHz

Where M =4.8KHz
D=50KHz

Document No.: 56532 EUT: DT800 Date: 09/30/1997 15
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5.4 Spurious Emissions at Antenna Terminals

Antenna conducted spurious emissions are emissions at the antenna terminals on a frequency or frequencies which
are outside an occupied band sufficient to ensure transmission of information or required quality for the class of
communication desired. The reduction in the level of the spurious emissions will not affect the quality of the information
being transmitted. Conducted spurious emissions shall be attenuated at least; 43 + 10 log (Po) = 57dB (where Po is
25W output power) below the maximum level of the carrier frequency in accordance with the transmitter was
authorized. Connect the equipment as shown in Fig. 1. Adjust the spectrum analyzer to display the modulated carrier,
and scan the frequency spectrum from the lowest radio frequency generated in the equipment through the 10th
harmonic of the carrier frequency. Test results were attached in appendix B pages B10-15.

Document No.: 56532 EUT: DT800 Date: 09/30/1997 16
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5.5 Radiated Spurious Emission

Emissions from the equipment when connected into a non-radiating load on a frequency of frequencies which are
outside an occupied band sufficient {o ensure transmission of information of required quality for the class of
communication desired. The reduction in the level of these spurious emissions will not affect the quality of the
information being transmitted. Connect the equipment as shown in Fig. 2. All cables connected to generate maximum
emissions from the EUT. The EUT was placed 80 centimeters above the ground plane on a non-conductive tabletop
1.0 meters wide by 1.5 meters long. The amplitude levels of the emissions were maximized by varying the
configuration of the EUT and cables. The highest emissions were maximized by rotating the turntable 360 degrees
and varying the antenna height 1 to 4 meters. The frequency range was measured up to 10th harmonic utilizing a
BiLog antenna. measurements were made in vertical and horizontal potarizations. The distance between EUT and
measuring antenna is 3 meters. Amplitude levels were recorded in dBuV/m. All spurious emissions were attenuated
at least 63 dB below each tuned carrier field strength. Test results were attached in appendix B pages B16-18.

112
* Field strength = 1/Dx(PoxRL) , where D = 3 meters, Po = 25.0W, RL= 50.2 ohm
172
= 1/3x (25%50.2)
= 141.4 dBuV/im

* FCC Limit=43 + 10 log (Po), where Po = 25W
= &7dB

Document No.: 56532 EUT: DT800 Date: 09/30/1997 17
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5.6 Frequency Stability

The EUT carrier frequency stability is the ability of the transmitter to maintain an assigned carrier frequency over the
variations of extreme ambient temperature. The DT800 was placed in the temperature chamber and measured the
power output with the variation of DC power input in room temperature. The temperature was set to the lowest
requirement —30°C and wait for a period of at least 2 hours to reach stability inside the unit. Once the chamber
temperature and inside unit thermocouple temperatures reach the —30°C, the unit was turned on and output power
was measured within one minute with the variations of DC input power from 85% to 115% of nominal voltage.
Increasing the temperature by every 10°C step to the maximum extreme temperature of this test is +50°C. For each
temperature setting, wait for both chamber and unit inside thermocouple reach desired temperature and repeat the
measurement. Please refer to pages B19 —B21 in appendix B for the test results

Document No.: 56532 EUT: DT800 Date: 09/30/1997 18
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APPENDIX A - TeST EQUIPMENT USED

A complete list of test equipment used for each test can be found in their perspective test procedure. The equipment
absolute performance calibration, of the equipment requiring catibration, is performed on an as needed basis in
accordance with MIL-STD-45662. However, calibration periods do not exceed one (1) year. The test equipment is
capable of making measurements within tolerances of at least +/- 2 dB amplitude and +/-2% frequency deviation.
Equipment certifications showing traceability to NIST (National institute of Standards and Technology) are maintained
on file at Instrument Specialties Corporate offices in Delaware Water Gap, PA or Placentia CA.  All equipment is
checked and verified for proper operation before and after each series of tests.

A.1 Specific Equipment Used

Test Instrument Mfg Model No. Serial No. Freq. or Range Ca;;?:e
EMI Spectrum Analyzer Hewlett Packard 8566B 2747A05747 100 Hz — 22 GHz 11/23/97
Communication Test Set | Hewlett Packard 8920A 3524A07112 .4 — 1000 MHz 12/06/97
Directional Coupler Hewlett Packard 11692D 1212A02005 2-18GHz 11/27/197
Directional Coupler Werlatone C3271 5320 80 — 2000 MHz 12/13/97
Digital Power Meter Hewlett Packard 437B 3125023484 | 0.1 MHz - 110 GHz | 01/20/98
Power Sensor Hewlett Packard 8481H 3318A17843 .01-18 GHz 12/19/97
RF Preamplifier Hewilett Packard 8449B 3008A00357 1-26 GHz 09/13/97
Double Ridged Antenna EMCO 3115 9511-4575 1-18 GHz 1127197
Signal Generator Macorni 2022 118006-050 10 KHz — 1 GHz 10/08/97

50 ohm Resistive Load Bird Electronics 50-T-FN 9708 50W CIP

50 ohm Resistive Load Bird Electronics 8833-30 2109 1KW CIP

RF Combiner Mini-Circuits ZA3PD-1 N/A 0.4 -1GHz CIP

DC Power Supply Elenco XP581 N/A 0-18v CIP
DC Power Supply Lambda ZT803 N/A 0-36V, 0 —34.5A 12/06/97

RF Coax Cable Pasternack PE-142LL 038 .02 -10 GHz CIP

* CIP — calibrate in place

Document No.: 56532 EUT: DT800 Date: 09/30/1997 27
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APPENDIX B - SUPPLEMENTS TEST DATA

Basic Standard Details Data Format Page No.
Power Output Plotted B1-83
Modulation Characteristics Plotted B4 — B6
Part 90 Subpart | Occupied Bandwidth Plotted B7 - B9
Part2 SubpartJ Antenna Terminal Spurious Plotted B10 - B15
Radiated Spurious Tabulated B16 - B18
Frequency Stability Tabulated B19 - B21
Document No.: 56532 EUT: DT800 Date: 09/30/1997 28
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Description of Contenis Page No.
DT800 Product Specification Manual Exhibit A
DT800 Product Support Manual Exhibit B
MX919B FSK Modem Manual Exhibit C
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