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This electromagnetic emission and immunity test report is generated by Compatible Electronics Inc., which
is an independent testing and consulting firm. The test report is based on testing performed by Compatible
Electronics personnel according to the measurement procedures described in the test specifications given
below and in the "Test Procedures” section of this report.

The measurement data and conclusions appearing herein relate only to the sample tested and this report may
not be reproduced in any form unless done so in full.

The immunity data included in this report are not covered by NVLAP accreditation. This report must not be
used to claim product endorsement by NVLAP or any other agency of the U.S. Government.

Device Tested:

Medifications:

Manufacturer:

Test Dates:

Test Deviations:

114 OQLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714} 579-1830
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GENERAL REPORT SUMMARY

AATC Transmitter
Model: (P/N) 1721375-100
S/N: 005

The EUT was modified in order to meet the specifications. Please see list located in
Appendix C.

Raytheon Systems Company
2000 East El Segundo Boulevard
El Segundo, California 90245
February 2 and 3, 1998

The test procedure was not deviated from during the testing.
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SUMMARY OF TEST RESULTS
TEST DESCRIPTION RESULTS
Conducted RF Emissions, 450 kHz — 30 MHz This test was not performed because the EUT runs off of
1 DC power only and cannot be connected into the AC
public mains.
Spurious Radiated RF Emissions, 10 kHz — Complies with the relevant requirements of FCC Title
2 1000 MHz 47, Part 15, Subpart C, section 15.209(a)
Fundamental and Emissions produced by the Complies with the relevant requirermnents of FCC Title
3 intentional radiator in non-restricted bands, 10 47, Part 15, Subpart C, section 15.209(c)
kHz - 25 GHz
Emissions produced by the intentional radiator | Complies with the relevant requirements of FCC Title
4 in restricted bands, 10 kHz — 25 GHz 47, Part 15, Subpart C, section 15.209(a)
5 6 dB Bandwidth Complies with the relevant requirements of FCC Title
47, Part 15, Subpart C, section 15.247 (a)(2)
6 Maximum Peak Output Power Complies with the relevant requirements of FCC Title
47, Part 15, Subpart C, section 15.247 (b)(1)
7 RF Antenna Conducted Complies with the relevant requirements of FCC Title
47, Part 15, Subpart C, section 15.247 (¢)
8 Peak Power Spectral Density Conducted from Complies with the relevant requirements of FCC Title
the Intentional Radiator to the Antenna 47, Part 15, Subpart C, section 15.247 (d)
9 Processing (Gain Complies with the relevant requirements of FCC Title
47, Part 15, Subpart C, section 15.247 (¢)
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PURPOSE

This document is a qualification test report based on the Electromagnetic Interference (EMI)
tests performed on the AATC Transmitter Model: (P/N) 1721375-100. The EMI
measurements were performed according to the measurement procedure described in ANSI
C63.4: 1992. The tests were performed in order to determine whether the electromagnetic
emissions from the AATC Transmitter, referred to as EUT hereafter, are within the
specification limits defined by FCC Title 47, Part 15, Subpart C, section 15.247.
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>

2.1

2.2

2.3

24

25

2.6

RP-1

HP
P/N
LISN
ITE

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850

COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 7 of 30
ELECTRONICS ——)

ADMINISTRATIVE DATA
Location of Testing

The EMIEMC tests described herein were performed at the test facility of Compatible
Electronics, 114 Olinda Drive, Brea, California.

Traceability Statement

The caltbration certificates of all test equipment used during the test are on file at the
location of the test. The calibration is traceable to the National Institute of Standards and
Technology (NIST).

Cognizant Personnel

Raytheon Systems Company

D.N. Johnson AATC Program Manager

Compatible Electronics, Inc.

Kyle Fujimoto Test Engineer
Scott McCutchan Lab Manager

Date Test Sample was Received

The test sample was received on February 1, 1998.

Disposition of the Test Sample

The test sample was returned to Raytheon Systems Company on February 4, 1998.
Abbreviations and Acronyms

The following abbreviations and acronyms may be used in this document.

Hewlett Packard RF Radio Frequency

Part Number EMI  Electromagnetic Interference
Line Impedance Stabilization Network S/N  Senal Number

Information Technology Equipment EUT  AATC Transmitter
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3 APPLICABLE DOCUMENTS

The following documents are referenced or used in the preparation of this EMI Test Report.

SPEC TITLE

FCC Title 47, FCC Rules - Radio frequency devices (including digital devices).

Part 15

1997

ANSI C63 .4 Methods of measurement of radio-noise emissions from low-voltage
1992 electrical and electronic equipment in the range of 9 kHz to 40 GHz.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX:(714) 579-1850
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DESCRIPTION OF TEST CONFIGURATION
Description of Test Configuration - EMI
Specifics of the EUT and Peripherals Tested

The AATC Transmitter Model: (P/N) 1721375-100 (EUT) was placed on the wooden. The
low (channel 1), medium (channel 16), and high (channel 31) channels were tested. The
EUT was connected to the computer, DC power supply, and antenna via its data, input
power, and antenna ports, respectively. The computer was connected to a mouse, keyboard,
and monitor via its mouse, keyboard, and video ports, respectively. The computer system
was located thirty feet from the test site. The EUT was constantly transmitting and sending
data to the computer. The data ports on the EUT are wired in paraliel, adding the second
cable to the second data port on the EUT does not increase the emissions. The EUT was
investigated for ernissions in this configuration. All initial investigations were performed
with the EMI receiver in manual mode scanming the frequency range continuously in the
configuration above. The final radiated data was taken with only one data port terminated,
since the 2™ data cable did not increase the emissions. The cables were bundled and routed
as shown 1n the photographs in Appendix A.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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4.1.1

Cable 1

Cable 2

Cable 3

Cable 4

Cable 5

Cable 6

Cable Construction and Termination

This is a 6 foot foil shielded cable connecting the mouse to the computer. Tt has a 6 pin mini
DIN metallic connector at the computer end and is hard wired into the mouse. The shield of

the cable was grounded to the chassis via the connector.

This 1s a 4 foot shielded cable connecting the keyboard to the computer. It has a 6 pin mini
DIN metallic connector at the computer end and is hard wired into the keyboard. The shield

of the cable was grounded to the chassis via the connector.

This is a 6 foot braid and foil shielded cable connecting the monitor to the computer. It has a
high density D-15 pin metallic connector at the computer end and is hard wired into the
monitor and 1s hard wired into the monitor. The shield of the cable was grounded to the

chassis via the connectors. The cable has a molded ferrite at the monitor end.

This is a 25 foot foil shielded cable connecting the EUT to the computer. It has a D-9 pin
metallic connector at the computer end and a metallic Bendix connector at the EUT end.

The shield of the cable was grounded to the chassis via the connectors.,

This is a 3 foot unshielded cable connecting the EUT to the DC Power Supply. It has a triple
banana plug connector at the DC power supply end and a metallic Bendix connector at the

EUT end.

This is a 7 foot braid shielded cabie connecting the EUT to the antenna. It has a metallic *N”
connector at each end. The cable was bundled to a 1 meter coil. The shield of the cable was

grounded to the chassis via the connectors,

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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5. LISTS OF EUT, ACCESSORIES AND TEST EQUIPMENT
5.1 EUT and Accessory List
EQUIPMENT MANUFACTURER MODEL SERIAL FCCID
NUMBER NUMBER
AATC RAYTHEON (P/N) 005 NYV1721375
TRANSMITTER SYSTEMS 1721375-100
COMPANY
MONITOR MAG TECH. CO. DX17F N/A IAWDXI17F
LTD.
COMPUTER GOLDEN STAR 90 MHZ N/A HUSGST-8000PT
TECH., INC. PENTIUM
MOUSE LOGITECH PK32 LI50704 979 DZLMPK32
KEYBOARD KEYTRONIC E03601QLKT | 950316763 N/A
C
AATC RAYTHEON (P/N) 006 NYV1721375
TRANSMITTER SYSTEMS 1721375-100
(FOR PROC. GAIN COMPANY
ONLY)
POWER SUPPLY HEWLETT 628GA N/A N/A
PACKARD
POWER SUPPLY HEWLETT 6291A N/A N/A
(FOR PROCESSING | PACKARD
GAIN ONLY)
RF CONTROL RAYTHEON AATCRTS 2 N/A
MODULE (FOR SYSTEMS
PROCESSING GAIN | COMPANY
ONLY)

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX:(714) 579-1850
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5.2 Test Equipment
EQUIPMENT MANU- MODEL SERIAL CAL. DATE CAL.
TYPE FACTURER NUMBER NUMBER CYCLE
Spectrum Analyzer Hewlett Packard | 8566B 2729A04566 July 2, 1997 1 Year
Preamplifier Com Power PA-102 1617 February 22, 1997 | Year
Quasi-Peak Adapter Hewlett Packard | 85650A 2521A00924 June 16, 1997 1 Year
RF Attenuator Com-Power A-410 1602 November 25, 1997 1 Year
LISN Com Power LI-200 1764 January 3, 1998 1 Year
LISN Com Power LI-200 1771 January 3, 1998 1 Year
LISN Com Power LI-200 1775 January 3, 1998 1 Year
LISN Com Power LI-200 1780 January 3, 1998 1 Year
Biconical Antenna Com Power AB-100 1548 March 27, 1997 1 Year
Log Periodic Antenna | Com Power AL-100 1012 December 11, 1997 1 Year
Antenna Mast Com Power AM-100 N/A N/A N/A
Turntable Com Power TT-100 N/A N/A N/A
Computer Hewlett Packard | HP98561A 2522A05178 N/A N/A
Printer Hewlett Packard | 2225A 2925533268 N/A N/A
Plotter Hewlett Packard | 7440A 8726K38417 N/A N/A
Signal Generator Giga-Tronics 6062A 9620906 June 16, 1997 1 Year
Microwave Hewlett Packard | 8349B 2548A00432 February 22, 1997 N/A
Preamplifier
Computer Sony PCV-240 5104422 N/A N/A
Horn Antenna Antenna DRG-118/A 1053 December 8, 1995 N/A
Research
Microwave Com-Power PA-122 Asset #1339 QOctober 23, 1997 N/A
Preamplifier
Harmonic Mixer Hewlett Packard | 11970K 3003A05460 July 14, 1997 I Year
Amplifier Hewlett Packard | 11975A 2403A00202 August 4, 1997 1 Year
High-Pass Filter Microwave H30G08G1 N/A N/A N/A
Circuits, Inc.
114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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6. TEST SITE DESCRIPTION
6.1 Test Facility Description

Please refer to section 2.1 of this report for EMI test location.

6.2 EUT Mounting, Bonding and Grounding

For all tests, the EUT was mounted on a 1.0 by 1.5 by 0.8 meter high non-conductive table,
which was placed on the ground plane.

The EUT was not grounded.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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7. CHARACTERISTICS OF THE TRANSMITTER

Please see the Converter Amplifier and Radio Frequency Assembly descriptions in Appendix
D of this report.

7.1. Transmitter Power

Transmit power is herein defined as the power delivered to a 50 Ohm load at the antenna

port of the T/R switch.

Power Accuracy

28.5 dBm +1/-1dB
7.2 Channel Number and Frequencies

The RF channel output center frequencies are in 1 MHz steps from 2424.75 MHz for
Channel #0 through 2455.75 MHz for Channel #31. In other words, Channel #n is centered
at 2424.75 + n (MHz).
For example: Channel #16 is centered at 2424.75 MHz + 16 MHz = 2440.75 MHz

7.3 Chipping Rate

The chipping rate for the AATC radio is 5.0 Mpps. With the filtering used for the
Continuous Phase Shift Modulation (CPSM), this results in a 3 dB RF bandwidth of 3 MHz.

7.4 Spreading Gain
The theoretical spreading gain, based on the 21 to 1 chip to symbol ratio, 1s 13.2 dB.

7.5 Antenna Gain

The antenna pattern gain is 6 to 7 dB, compared to a linear 1sotropic. When combined with
cable and connector losses, the effective gain is 5 to 6 dB.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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PROCESSING GAIN

Effective processing gain for direct sequence spread spectrum is often tested by measuring
the signal to narrow-band interference ratio (S/I} which results in a specified bit error rate
(BER). This measured S/1 is then compared to the theoretical S/I for a reference narrow-
band modulation technique, such as BPSK. The difference between the theoretical S/I and
the measured S/1 is the effective processing gain.

The AATC radio uses a digital combination of de-spreading, data error correction, and
residual data error correction within the Signal Processing Circuit Card Assembly (CCA).
Because of this design, direct monitoring of BER is not practical. This is because any burst
message which contains a residual error following the data error correction is rejected, and
no message is output by the receiving radio. However, the rate of message rejectlon due to
excess bit errors can be monitored, and this can be related to the received BER.

The test setup consists of a Personal Computer (PC) connected to two AATC radios by data
cables. The two radios are connected to each other via a cabled RF network, including
attenuation and an interference source. The PC transfers a series of burst messages to one
radio, termed the test asset radio, over a data cable. Each of these burst messages contains
168 bits of data and is addressed to the other radio, termed the radio under test. The test
asset radio encodes, spreads, and transmits the message over the air (RF cable) to the radio
under test. The error correction algorithm used is a double block 31,19 Reed Solomon code.
The radio under test receives, de-spreads, decodes, and error checks each burst message.
The radio under test then transfers each received message, which passes the error check, over
a second data cable back to the PC. The PC then verifies that the received message is
identical to the message which it sent, and counts the number of validly transferred
messages. For each group of 50 attempted message transfers, the results is then displayed
for the test operator, on the PC’s monitor. The interference level is increased until the
message throughput is just above an acceptable criteria, and this S/1 is noted.

The criteria used for message throughput is >90% acceptance (i.e. <10% loss). When the

-~ error correction capability of the data coding is taken into account, this represents a BER of

about 3% for randomly distributed errors. The code correction capability is somewhat better
for bursts of errors than for random errors.

Therefore, the use of this PC based test program determines the S/I that results in a BER of
approximately 3%. And the spectrum spreading processing gain is calculated from this S/I.
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TEST PROCEDURES

The following sections describe the test methods and the specifications for the tests. Test
results are also included in this section.

Emissions Tests

Radiated Emissions Test

The spectrum analyzer was used as a measuring meter along with the quasi-peak adapter.
Amplifiers were used to increase the sensitivity of the instrument. The Com-Power PA-102
Preamplifier was used for frequencies between 30 MHz and 1 GHz. The Hewlett Packard
83498 Microwave Preamplifier was used for frequencies between 1 GHz and 5GHz. The
Com Power Microwave Amplifier Model: PA-122 was used for frequencies from 5 GHz to
25 GHz. The spectrum analyzer was used in the peak detect mode with the "Max Hold"
feature activated. In this mode, the spectrum analyzer records the highest measured reading
over all the sweeps. The quasi-peak adapter was used only for those readings which are
marked accordingly on the data sheets. The measurement bandwidths and transducers used
for the radiated emissions test were:

FREQUENCY RANGE EFFECTIVE TRANSDUCER
MEASUREMENT
BANDWIDTH

10 kHz to 150 kHz 200 Hz Active Loop Antenna
150 kHz to 30 MHz 9 kHz Active Loop Antenna

30 MHz to 300 MHz 120 kHz Biconical Antenna
300 MHz to | GHz 120 kHz Log Periodic Antenna

1 GHz to 25 GHz 1 MHz Horn Antenna

The open field test site of Compatible Electronics, Inc. was used for radiated emission
testing. This test site is set up according to ANSI C63.4: 1992. Please see section 6.2 of this
report for mounting, bonding and grounding of the EUT. The turntable supporting the EUT
is remote controlled using a motor. The turntable permits EUT rotation of 360 degrees in
order to maximize emissions. Also, the antenna mast allows height variation of the antenna
from 1 meter to 4 meters. Data was collected in the worst case (highest emission)
configuration of the EUT. At each reading, the EUT was rotated 360 degrees and the
antenna height was varied from 1 to 4 meters (for E field radiated field strength). The

gunsight method was used when measuring with the horn antenna in order to ensure accurate
results.

The presence of ambient signals was verified by tuming the EUT off. In case an ambient
signal was detected, the measurement bandwidth was reduced temporarily and verification
was made that an additional adjacent peak did not exist. This ensures that the ambient signal
does not hide any emissions from the EUT. The EUT was tested at a 3 meter test distance to
obtain final test data.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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SECTION 9.1.1.1
RADIATED EMISSIONS DATA SHEETS
114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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RADIATED EMISSIONS

COMPANY NAME: /?A'y THE QW

2-2-96

DATE:

EUT: A ”TC TE&‘N_& M

D05

EUT S/N;

EUT MODEL: (F/N 1721375100

LOCATION: B BREA [ SILVERADO [ AGOURA |

SPECIFICATION:_~ C¢_ /3.2Y7  cyass: TEST DISTANCE: 3 /1 1aB. D
ANTENNA: DLOOP O BICONICAL OLOG MHORN POLARIZATION: & VERT [JHORIZ
B QUALIFICATION [JENGINEERING [JMFG. AUDIT ENGINEER.  /SY<é F
.o Oty Cyece
NOTES: { HRNNEL j((;,\w Cr‘"l’ff.-vﬂtgr) 20 Jos /?YF;“;:‘ -
- 1Y 2B

Frequency | Peak | Average |Antenna| Azimuth | Antenna| Cable [Amplifier|* Corrected| Delta | Spec

Reading | Reading | Height Factor | Loss Gain Reading ke Limit }
(GHz) | (dBuV) | (dBuV) [ (meters) | (degrees)| (dB) (dB) (dB) (dBuV) | (dB) | (dBuV) |
2,005 (480|335 10O 12 (267 |50 |28 |37.6 |~40.0|97.6
M9 | ReN (2.0 1 2.0 O |8l |58 |28¢ |z | - | -
1010 |4y €30,6] 201 O 295 |75 |253 | 942 |~ 5490
Y68 1425 [29.3 1.0 1 90 |32.3] 8.3 |23.8 |95 |-49 | 5v.0
LA MO 28 | Ly | 2F0 368 [io2 | 33.6 | 9! |-in.7 {540

* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE LOSS - AMPLIFIER GAIN

** DELTA = CORRECTED READING - SPECIFICATION LIMIT

BREA (714) 579-0500

SILVERADO (714) 589-0700

AGOURA (818) 597-0600
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RADIATED EMISSIONS
COMPANY NAME: KnyTheon DATE:. ¢ ~ &~ 78
gur. AR C TeRAS P TTER EUT S/N: 008
EUT MODEL: (F/~v) (372137 5 100 LOCATION: B BREA []SILVERADO [J AGOURA
SPECIFICATION: - CC i$.297  cLASsSs: TEST DISTANCE:_ 3 7" paB:_ D
ANTENNA: 0 LOOP (JBICONICAL JLOG W HORN POLARIZATION: (JVERT WHORIZ
B QUALIFICATION [ENGINEERING [JMFG.AUDIT ENGINEER: Kyl F
1 } DU ) k C YL &
NOTES: C iNA& ase O / ( {'Q ™, C..( s~ ) O ; O;’,r '?w {‘f\o/{’,’m
— (Y iy k
Frequency | Peak [ Average{Antenna| Azimuth |Antenna| Cable |Amplifier]* Corrected| Delta Spec
Reading | Reading | Height Factor | Loss Gain Reading bl Limit
(GHz) | (dBuV) | (dBuV) | (meters) | (degrees) | (dB) (dB) (dB) (dBuV) | (dB) [ (dBuV)
2005 14393371 2,01 26?2 |5 |261 ] 32,9 j-¢0.2|97.6
st lma {901 ol O 280 s abe o | — | ~
4. 010 [¢0.0(25.| 10| 20 245 | 2.5 153 | 32,/ [~7]| 540
“848 1429 [ 283 |10 1270|303 (8.3 | 23,8 4SS |-65| 54D
77| 92,0(27.8 | 1S | 270 |36.61/073 | 334 | ¥4F |-123 [F%0
* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE LOSS - AMPLIFIER. GAIN
** DELTA = CORRECTED READING - SPECIFICATION LIMIT
BREA (714) 579-0500 SILVERADO (714) 589-0700 AGOURA (818) 597-0600 J\
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RADIATED EMISSIONS

COMPANY NAME; Kay7icON DATE. "¢ 78
EUT: AATC TranSnITren EUT S/N: o005
EUTMODEL: (A7~} 13721375 (00 LOCATION: @ BREA (I SILVERADO [ AGOURA
SPECIFICATION: FCC 15247  cLass: TEST DISTANCE: 377  paB. /)
ANTENNA: 0 LOOP [JBICONICAL OLOG @ HORN POLARIZATION: % VERT [IHORIZ
@ QUALIFICATION [ENGINEERING [JMFG. AUDIT ENGINEER: /(& F,

. ” b R Dutr  Lyeef |
NOTES: C,‘-{AHNG; 16 {mioce  Cpane! 20 joy 199057 (9048
Frequency | Peak | Average | Antenna{ Azimuth |Antenna| Cable |Amplifier|* Corrected| Delta | Spec

Reading | Reading | Height Factor | Loss Gain Reading bk Limit
(GHz) | (dBuV) | (dBuV) | (meters) | (degrees) | (dB) (dB) (dB) (dBuV) (dB) | (dBuV)
2005 1470 |33.012.0 | O |267 |5 ) [éf] | 26,7 |-85,6/97.3
2940 lizesr Ling |20 O 82|58 | o6 |irz3 | = |-
4000 1986 |Z9 |45 1180 (275 |75 |23.3 | 95F [-63 [ 590
377 1928 (286 130 | 77 |33 183 |¢3.8 14959 |-44|5%0
FRTHARE (286 |10 | 20 |68 |07 (526|490 S [-11.5]5%0
|
* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE LOSS - AMPLIFIER GAIN
** DELTA = CORRECTED READING - SPECIFICATION LIMIT .
|
BREA (714) 579-0500 SILVERADO (714) 589-0700 AGOURA (818) 597-0600 J

RP-1



.
PAGE '/ of A
@ COMPATIBLE FCC ID: NYV1721375 —
ELECTRONICS —08M e —
RADIATED EMISSIONS |
COMPANY NAME: _A 8y 7 K¢ D paTE: < o 7F
EUT__AATC TrRans 1708 EUT S/N: 20 5
EUTMODEL: (fsnl (F 2335100 LOCATION: # BREA [JSILVERADO (] AGOURA
SPECIFICATION: FCC_ i5.2497  cLaAss: TEST DISTANCE. 3 /"1 1ap. D
ANTENNA: JLOOP [IBICONICAL [LOG # HORN POLARIZATION: [l VERT B HORIZ
B QUALIFICATION [ ENGINEERING 0MFG. AUDIT ENGINEER.  /Sy«c F.
[ r‘ f: (L{‘-
NOTES: CHA‘AVVL"\ /é (/lffootf C,"M,’,fr« (&‘7 by y.
G0 joy 16485401
Frequency | Peak | Average |Antenna| Azimuth { Antenna| Cable |Amplifier]* Corrected| Delta Spec
Reading | Reading | Height Factor | Loss Gain Reading > Limit
(GHz) | (dBuV) | (dBuV) | (meters) [ (degrees) [ (dB) (dB) (dB) (dBuV) | (dB) | (dBuV)
005 |4es (329 |10 90 1262 | S0 1281 {361 |~¢17]77.3
LD o | 26.7 100 (902 (2dl | S8 jaxs L2t | - |-
7010 1490 280 (],0 {270 1795|175 257 | 373 |-+ ]| sv.0
$Jd79 [¢0? (305 |30 [P0 323 | €21208 | 92,3 |-47 [3v.0
79 (¥ (297 |Fs | /FO0 1368 |07 (3361930 -uolivo
* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE LOSS - AMPLIFIER GAIN
** DELTA = CORRECTED READING - SPECIFICATION LIMIT
BREA (714) 579-0500 SILVERADO (714) 5890700 AGOURA (818) 597-0600 j

RP-1



FRAC 2L
@ COMPATIBLE FCC ID: NYV1721375 PAGE_J _of G
ELECTRONICS &
RADIATED EMISSIONS :
COMPANY NAME: __ KA/THEON paTE: < (- 7E
gur: AATC  Teangmirier EUT S/N- 008

EUT MODEL: (P/N) 172137 V- 100

SPECIFICATION: FCC (5.24%  cpass:

ANTENNA: [1LOOP [ BICONICAL JLOG M HORN

TEST DISTANCE:

POLARIZATION: @ VERT [JHORIZ

LOCATION: 8 BREA [ SILVERADQ (] AGOURA

3’47 LAB: D

J QUALIFICATION [} ENGINEERING [1MFG. AUDIT ENGINEER: Kyt | -
NOTES: (pannce 31 (Hrern Crmoned) 2001‘:;’({'5;?;{; :_.ng
Frequency | Peak |Average{Antenna| Azimuth | Antenna| Cable [Amplifier|* Corrected| Delta | Spec
Reading | Reading | Height Factor | Loss Gain Reading bl Limit
(GHz) | (dBuV) | (dBuV) | (meters) | (degrees) | (dB) (dB) (dB) (dBuV) | (dB) | (dBuV)
2005 [4FN{33L [0 | 90 267 |51 |28 | 36,7 |-58.5] 25
359 i |ito 0| 20 [ 70 1282 18.8 [24,¢ |15 | — | ~
1010 |90 1283 | 115 1?20 |45 |3.5 257 | Y0.0 |-%0]|S4%.0
G U5 (4301290130 90 32343 |38 |458 |-8.2 |5%0
F.30T 1963320 |35 L I80 (388007 {3361 960 |~£0] 540

* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE 1.OSS - AMPLIFIER GAIN

BREA (714) 579-0500

** DELTA = CORRECTED READING - SPECIFICATION LIMIT

SILVERADQ (714) 5890760

AGOURA (818) 597-0600

RP-1



CE COMPATIBLE FCC ID: NYV1721375 PAGE_6 of &

ELECTRONICS ——

RADIATED EMISSIONS

COMPANY NAME: LoyTmdow ATE: O

gur. AATC  TRewnsm2776R gursn.__JO S

" =gy - !’7
EUT MODEL: (F/n! 1F 21275100 LOCATION: ® BREA (] SILVERADO [ AGOURA

SPECIFICATION: FC¢ /S.297  cLASS: TEST DISTANCE: < /7 pap. D

ANTENNA: JLOOP [IBICONICAL [JLOG & HORN POLARIZATION: [ VERT W HORIZ

8 QUALIFICATION [ ENGINEERING [ MFG. AUDIT ENGINEER: Kyee F

) i Cveed
NOTES:  [ranices 2V {wrew Crmnmed ) Dumr Cvee

2070 15HE L 21007

Frequency | Peak [ Average|Antenna| Azimuth | Antenna| Cable |Amplifier(* Corrected| Delta
Reading | Reading [ Height Factor | Loss Gain Reading bk

(GHz) | (dBuV) | (dBuV) | (meters) | (degrees)| (dB) (dB) (dB) (dBuV) | (dB) | (dBuV)

Spec
Limit

2005 |92.0(30.8 | 1D |70 Née+ 5.0 [ 281 | 345 |~589

754

2ucy fifh6 | 97T 2.0 |20 (282 |58 |2& &) /00| ~

300 2.5 [26.3 |30 |70 1295 |25 [25.3] 415 |-725| 500

4,943 (92,6 129y |30 |90 32382 |23.8|%6.¢ |-=2¢

ol

734314394 1292 |10 [180 |368 | 107 133,6 | 3.1 |~0.9|5%0

* CORRECTED READING = METER READING + ANTENNA FACTOR + CABLE LOSS - AMPLIFIER GAIN

** DELTA = CORRECTED READING - SPECIFICATION LIMIT

BREA (714) 579-0500 SILVERADO (714) 589-0700 AGQOURA (818} 597-0600

RP-1



FhEC (76
@ COMPATIBLE FCCID: NYV1721375 PAGE’_ofi
ELECTRONICS — — N
RADIATED EMISSIONS
COMPANY NAME: FriTncon DATE: & S -7
EUT:_AATC  Theairamre EuTsN:___ ()00
EUT MODEL: (/4] (731345 100 LOCATION: @ BREA [JSILVERADO [1 AGOURA
SPECIFICATION: /(7 i%:J+T _ CLASS: ____ TEST DISTANCE: __ A D
ANTENNA: [JLoOP M BICONICAL [ 1L.0G {JHORN  POLARIZATION: @l VERT [] HORIZ
B QUALIFICATION [JENGINEERING [1MFG. AUDIT ENGINEER:__ fyed [
NOTES:
Frequency Peak Quasi- | Antenna | Azimuth | Delta* | Corrected Comments
Reading | Peak | Height Limit
(MHz) (dBuV/m)|(dBuV/m)| (meters) | (degrees) (dB) (dBuV/m)
SOME Vel |30 22 | D ey, 2| 600
5006 |0 E | — O g0 | 46
S50 | 55,4 ] ~ i 0 Y, 57 |45 2
4007 | 20| ~ L B SO Y A VA
009 |95.7 | = |7 D |-oas el
0,05 |q4.7 — i Dt | 4EE
gr.08 g, — (7 J70 Joos | AL
0.0 | B0 —~ L0780 | -irT | 7
00 L ESa Y a0 O | | ELE
ozoq il | = |0 [0 |9 478
o !0 1 ee. 8 | — |10 | O -7 |49
(s, 05 (¢l — [ O | 7D ~17:0. | 485
120.0¢0 | 51,8 — OO -/ | 682
* DELTA = METER READING - CORRECTED LIMIT
~ BREA (714) 579-0500 SILVERADO (714) 5890700 AGOURA (818) 597-0600 ))




<L

COMPANY NAME:
AATC

EUT:

COMPATIBLE
ELECTRONICS.

FCC ID: NYV1721375

PAGE l of

E

f.')ﬁ;(:‘: ‘:_f,ij

RADIATED EMISSIONS - CONTINUATION SHEET

PrrTh 0N

M)

Transe jTTE

EUT S/N:

EUTMODEL: (#/nw) 721375

117D

ENGINEER:

ANTENNA: [1LOOP M BICONICAL W LOG [JHORN POLARIZATION: M VERT [] HORIZ
Frequency Peak Quasi- | Antenna | Azimuth | Delta * | Corrected Comments
Reading Peak Height Limit
{(MH2z) (dBuV/m)|(dBuV/m)| (meters) | (degrees) (dB) (dBuV/m)
2051/ Yo u | — HO | D =T | 4l
23007 14%) | — | [O | O |=i5] | £4.2
29005 | g0 | — | 7D | O |~135 | €Y 3
00,01 13777 | — O D IR BVel

BREA (714) 5790500

* DELTA = METER READING - CORRECTED LIMIT

SILVERADO (714) 589-0700

AGOURA (818) 597-0600




@ COMPATIBLE FCC ID: NYV1721375  PAGE 3 of ./
ELECTRONICS —M — .. S — — N
RADIATED EMISSIONS
COMPANY NAME: BryTrcon DATE: -3 77
Tﬁﬂ,uﬁf‘7 P17E% EUT S/N: 005)

EuT: HATC

EUT MODEL: ( //#i) 1721335 00

SPECIFICATION: F (¢ (5. 247 CLASS:

ANTENNA: (1 LooP B BICONICAL B LOG [ HORN

TEST DISTANCE:

LAB:

LOCATION: ll BREA U] SILVERADO [} AGOURA
3 ™

D

POLARIZATION: [J VERT W HORIZ

B QUALIFICATION [JENGINEERING [JMFG. AUDIT ENGINEER: Kyee F
NOTES:

Frequency Peak Quasi- | Antenna | Azimuth | Delta * | Corrected Comments

Reading Peak Height Limit
(MHz)  |(dBuV/m)|(dBuV/m)| (meters) | (degrees) | (dB) |(dBuV/m)

50,00 40| — 30| O |~ | &5/

5500 |48 3| — | 2.O| 90 7130 | 653

co.0f 436 | — |30 | D |-Z215 | €59

go.07 |¥8.8 | — | S0 |Z70 |-180D | 664
0S. 05 | s | — YOl | -1l |47

.05 |S2.7 | — | 20| 0 |-/t | 484

ise0q |4hl | — | 2D | 23D |86 5.6

25010 420 | — 3:5 | 180 | -5 | 618

3080 149 | — 1 2O | &) |00d | 5.6

* DELTA = METER READING - CORRECTED LIMIT

BREA (714) 579-0500

~ SILVERADO (714) 589-0700

__AGOURA (818) 3970600



@ COMPATIBLE FCC ID: NYV1721375 PAGE _I— of_.‘___
ELECTRONICS S— — - — —
RADIATED EMISSIONS

COMPANY NAME: LayTreon paTe. -394

gur. AATC  Teawsmirice EUT S/N: 005

EUT MODEL: (#/~) (121375100 LOCATION: @ BREA [1SILVERADO [ AGOURA

SPECIFICATION:_[~CC 157247  cLAss: TEST DISTANCE:_ 3 /11 LaB: D

ANTENNA: BLOOP OBICONICAL OLOG [1HORN POLARIZATION: [1VERT [1HORIZ

B QUALIFICATION O ENGINEERING [1MFG. AUDIT  ENGINEER: / (Y e [

NOTES:

Frequency Peak Avg [ | Antenna [ Azimuth { Distance | Antenna | * Corrected | Delta Spec
Reading {| qp [] | Height Factor Gain Reading ** Limit
(kHz) (dBuV) | (dBuV) | (meters) | (degrees)| (dB) (dB) (dBuV) (dB) (dBuV)

Ng Lhigsion FoUn
Berweey | /OkHR And 30 VMHT

* CORRECTED READING = METER READING - DISTANCE FACTOR - ANTENNA GAIN

** DELTA = CORRECTED READING - SPECIFICATION LIMIT

BREA (714) 579-0500 SILVERADOQ (714) 585-0700 AGOURA (818) 597-0600

RP-1



@ COMPATIBLE

9.2

ELECTRONICS
6 dB Bandwidth for Direct Sequence Systems

The 6 dB Bandwidth was taken through an attenuation pad using the spectrum analyzer. The
bandwidth was measured using a direct conmection from the RF out on the RF board. The

resolution bandwidth was 100 kHz, and the video bandwidth 300 kHz.

Test Results:

The EUT complies with the relevant requirements of FCC Title 47, Part 15, Subpart C

section 15.209 {(a)(2). The bandwidth is at least 500 kHz.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850

FCC ID: NYV1721375 Report Number: B80203D1

Page 18 of 30

3

L

RP-1



@ COMPATIBLE FCC ID: NYV1721375 Report Number: BR0203D1  Page 19 of 30
ELECTRONICS —

SECTION 9.2.1

6 dB BANDWIDTH
DATA SHEETS

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
#

RP-1
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@ COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 20 of 30

9.3

ELECTRONICS - — — )
Peak Output Power

The peak output power was taken through an attenuation pad using the spectrum analyzer.
The peak output power was measured using a direct connection from the RF out on the RF
board. The resolution bandwidth was 3 MHz, and the video bandwidth 1 MHz.

Test Results:

The EUT complies with the relevant requirements of FCC Title 47, Part 15, Subpart C
section 15.209 (b)(1). The maximum peak output power is less than 1 watt.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850

- U

RP-1



@ COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 21 of 30

RP-1

ELECTRONICS —

N
SECTION 9.3.1
PEAK OUTPUT POWER
DATA SHEETS
114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 5790500 FAX: (714) 579-1850
—— ﬂ_‘/
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@ COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 22 of 30
ELECTRONICS — —

9.4 Spectral Density Output

\1

The spectral density output was taken through an attenuation pad using the spectrum
analyzer. The spectral density output power was measured using a direct connection from
the RF out on the RF board into the input of the analyzer. The resolution bandwidth was 3
kHz, and the video bandwidth 10 kHz. The highest 500 kHz of the signal was used as the
frequency span with the sweep rate being 1 second for every 3 kHz of span.

Test Results:

The EUT complies with the relevant requirements of FCC Title 47, Part 15, Subpart C
section 15.209 (d). The spectral density output does not exceed 8 dBm in any 3 KHz band.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850

_—————_‘_————*—————————J_—_—_J
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@ COMPATIBLE FCCID: NYV1721375 Report Number: B80203D1  Page 23 of 30
ELECTRONICS ———

SECTION 9.4.1

SPECTRAL DENSITY OUTPUT
DATA SHEETS

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850

N
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RP-1
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9.5

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714} 579-0500 FAX: (714) 579-1850

COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 24 of 30
ELECTRONICS — — —

)

RF Antenna Conducted Test

The RF antenna conducted test was taken through an attenuation pad using the spectrum
analyzer. The RF antenna conducted test was measured using a direct connection from the
RF out on the RF board into the input of the analyzer. The resolution bandwidth was 100
kHz, and the video bandwidth 300 kHz. The spans were wide enough to include all the
harmonics and emissions that were produced by the intentional radiator.

Test Results:

The EUT complies with the relevant requirements of FCC Title 47, Part 15, Subpart C
section 15.209 (c). The RF power that is produced by the intentional radiator is at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of

desired power.

RP-1



@ COMPATIBLE FCC ID: NYV1721375 Report Number: B80203D1  Page 25 of 30
ELECTRONICS S —

SECTION 9.5.1

RF ANTENNA CONDUCTED
DATA SHEETS

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX: (714) 579-1850
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9.6 RF Band Edges

The RF band edges were taken at the edges of the ISM spectrum (2400 MHz when the EUT
was on channel | and 2483.5 MHz when the EUT was on channel 31) using the spectrum
analyzer. The RF band edges were measured using a direct connection through an
attenuation pad from the RF out on the RF board into the input of the analyzer. The
resolution bandwidth was 100 kHz, and the video bandwidth 300 kHz. The marker was
placed at 2400 MHz (for channel 1) and 2483.5 MHz (for channel 31). This frequency was
then checked to see that it was 20 dB below the band that contained the highest level of
desired power.

Test Results:
The EUT complies with the relevant requirements of FCC Title 47, Part 15, Subpart C

section 15.209 (c). The RF power at the band edges is at least 20 dB below that in the 100
kHz bandwidth within the band that contains the highest level of desired power.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX:(714) 579-1850
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SECTION 9.6.1

RF BAND EDGES
DATA SHEETS
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9.7 Processing Gain Measurement Procedure

Please see section & for the procedure.
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SECTION 9.7.1

PROCESSING GAIN
DATA SHEETS
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Jammer
Freq.
(MHz)
2440.75
2440.80
2440.85
2440.90
2440.95
2441.00
2441.05
2441.10
244115
2441.20
2441.25
2441.30
2441.35
2441.40
2441.45
2441.50

Jammer
Freq.
(MHz)
2441.55
2441.60
2441.65
2441.70
2441.75
2441.80
2441.85
2441.90
244195
2442.00
2442 .05
244210
244215
244220
244225

Transmitter
Output
(dBm}
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80

Transmitter
QOutput
(dBm)
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80

F b c"z_

PROCESSING GAIN WORKSHEET FCC ID: NYV1721375

PROCESSING GAIN TEST

CHANNEL 1 (2441.75 MHz)

Signal
Level
(dBm)
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20

CHANNEL 1 (2441.75 MHz)

Signal
Level
(dBm)
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20

CWwW
Noise
{dBm)
-56.00
-56.00
-56.00
-55.50
-55.50
-55.50
-55.50
-55.00
-55.00
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20

CwW
Noise
(dBm)
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.20
-55.10
-55.10
-55.10

Mj
J/8S ratio
(dB)
920
9.20
9.20
9.70
9.70
9,70
9.70
10.20
11.20
11.00
11.00
11.00
10.00
10.00
10.00
10.00

Mj
J/S ratio
(dB)
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.10
10.10
10.10

Page 1 of 2

Processing
Gain
(dBm)
11.20
11.20
11.20
11.70
11.70
11.70
11.70
12.20
13.20
13.00
13.00
13.00
12.00
12.00
12.00
12.00

Processing
Gain
(dBm)
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.60
12.00
12.00
12.00
12.00
12.10
12.10
12.10

LOSSES
Attenuation
Combiner Loss
Cable Loss
System Loss
S/N ratio

Signal Level = TX Ouput - Attenuation -
Combiner Loss - Cable Loss

Mj /S radio =
CW Noise - Sig. Level - Combiner Loss
- Cable Loss

Processing Gain =
M;j J/S ratio + System Loss + S/N ratio.
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Jammer
Freg.
(MHz)
2440.70
2440.65
2440.60
2440.55
2440.50
2440.45
2440.40
2440.35
244030
2440.25
2440.20
2440.15
2440.10
2440.05
2440.00
233995
2339.90
2339.85
2339.80

Transmitter
Output
(dBm)
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80
27.80

PROCESSING GAIN WORKSHEET FCC ID: NYV1721375

CHANNEL 1 (2441.75 MHz)

Signal
Level
(dBm)
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20
-66.20

CwW
Noise
(dBm)
-55.00
-55.00
-55.10
-55.00
-55.00
-55.10
-55.00
-55.00
-55.10
-55.00
-55.00
-55.10
-55.00
-55.00
-55.00
-55.10
-55.00
-55.00
-55.00

Mj
J/8 ratio
(dB)
10.20
10.20
10.10
10.20
10.20
10.10
10.20
10.20
10.10
10.20
10.20
10.10
10.20
10.20
10.20
10.10
10.20
10.20
10.20

Page 2 of 2

Processing
Gain
(dBm)
12.20
12.20
12.10
12.20
12.20
12.10
12.20
12.20
12.10
12.20
12.20
12.10
12.20
12.20
12.20
12.10
12.20
12.20
12.20

LOSSES
Attenuation
Combiner Loss
Cable Loss
Systemn Loss
S/N ratio

Signal Level = TX Quput - Attenuation -
Combiner Loss - Cable Loss

Mj J/S radio =
CW Noise - Sig. Level - Combiner Loss
- Cable Loss

Processing Gain =
Mj J/S ratio + System Loss + S/N ratio.
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10. CONCLUSIONS

The AATC Transmitter Model: (P/N) 1721375-100 meets all of the specification limits
defined in FCC Title 47, Part 15, Subpart C section 15.247.

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714} 579-0500 FAX: (714) 579-1850
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APPENDIX A

TEST SETUP DIAGRAMS AND PHOTOS
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FRONT VIEW

RAYTHEON SYSTEMS COMPANY
AATC TRANSMITTER
MODEL: (P/N) 1721375-100
FCC SUBPART C - RADIATED EMISSIONS —2-2-98 AND 2-3-98

PHOTOGRAPH SHOWING THE EUT CONFIGURATION
FOR MAXIMUM EMISSIONS
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REAR VIEW

RAYTHEON SYSTEMS COMPANY
AATC TRANSMITTER
Model: (P/N) 1721375-100 |
FCC SUBPART C - RADIATED EMISSIONS -2-2-98 AND 2-3-98

PHOTOGRAPH SHOWING THE EUT CONFIGURATION ‘
FOR MAXIMUM EMISSIONS
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RAYTHEON SYSTEMS COMPANY
AATC TRANSMITTER
Model: (P/N) 1721375-100
FCC SUBPART C — PROCESSING GAIN — 02-03-98

114 OLINDA DRIVE, BREA, CALIFORNIA 92823 PHONE: (714) 579-0500 FAX:(714) 579-1850
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APPENDIX B

ANTENNA FACTORS AND
EFFECTIVE GAIN FACTORS
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HEWLETT PACKARD 8349B
MICROWAVE PREAMPLIFIER
S/N: 2548A00432

CALIBRATION DATE: FEBRUARY 22, 1997

FREQUENCY GAIN FREQUENCY GAIN
(GHz) (dB) (GHz2) (dB)
1.0 10.5 2.5 28.6
1.1 18.2 3.0 28.0
1.2 22.6 3.5 26.7
1.3 25.1 4.0 25.7
1.4 26.8 45 24.6
1.5 27.9 5.0 23.8
1.6 28.3 5.5 23.5
1.7 28.3 6.0 22.9
1.8 28.3 6.5 24.9
1.9 28.7 7.0 25.5

2.0 28.1

RP-1
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COM-POWER PA-122
MICROWAVE PREAMPLIFIER
ASSET #: 01339
CALIBRATION DATE: OCTOBER 23, 1997
FREQUENCY FACTOR FREQUENCY FACTOR
(GHz) (dB) (GHz) (dB)
7.5 33.6 15.0 34.2
8.0 32.9 15.5 32.4
8.5 35.1 16.0 31.1
9.0 373 16.5 31.0
9.5 359 17.0 31.0
10.0 34.6 17.5 32.7
10.5 33.9 18.0 33.2
11.0 33.6 19.0 34.1
11.5 315 20.0 33.0
12.0 338 21.0 31.7
12.5 36.8 22.0 30.2
13.0 33.1 23.0 30.2
13.5 344 24.0 374
14.0 334 25.0 33.9
14.5 34.0 26.0 31.7

RP-1

\




Serial number -
Job number :
Remarks :
Standards ;

(LT LI T T T T T T 1711
] - NENEEEN
(Wl ! LI LT T
LIt ] it i)
TENNA [\ ESEARCH[ ~SSOCIATES. INC.

11317 Frederick Avenue, Beitsville, MD 20705

E-FIELD ANTENNA FACTOR CALIBRATION
E{dB V/m) = Vo(dB V) + AFE{dS/m)

Model number : DRG-118/A

Frequency AFE Gain
GHz dB/m dBi
1 223 8.0
2 28.7 9.5
3 20.7 10.1
4 28.5 12.8
5 32.3 12.0
6 32.4 13.4
7 36.1 11.0
8 37.4 10.9
9 36.3 12.5
10 39.5 10.7
11 39.6 11.5
12 39.8 12.0
13 39.7 12.8
14 41.8 1.3
15 41.9 11.9
16. 38.1 16.3
17 41.0 13.9
18 46.5 8.9
1053 Temperature :
96-092 Humidity :
Traceability :

3 meter calibration

LPD-118/A, TE-1000 Date :

r’% y/o,:/\___

- /,/' Caimrarea\ﬁy/

i

72° F

56 %

AQ1887

December 08, 1995



‘/S‘ff’?-? P’Q?(J
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EMC TEST SYSTEMS
MODEL BE5a2
ACTIVE  LOOP ANTENNMNA
S/ 2759

MAGNETIC ELECTRIC
DUENCY ANTENNA ANTERMMNA
Mz FACTOR (d@) FACTCR (dB:

L8ag -F1. 3 oo,z
Latad “~a22.3 19,2
L8248 Zh.9 14, 5
L2560 -408.1 1,4
.A75 -4 .2 1@.7

, 108 -48.8 19.7

R oYY ~4@. 9 1@.5

. oEBG -41.9 18,5

L 500 ~-41.9 12,5
L7ER ~49.9 18.6
|1 ~-40 .6 18,9
2L @8e -4Ap 2 11,3
I.008 -40 .3 P12
4,088 -48. 3 1.2
5,290 4@, 3 1.2
9.0 -44.93 ié:g
15,289 ~-41,3 18.2
20,388 -41.6 3.3
25. h ___.|F'$ rd m -
i eI S

0 RECZIVER
ITY If dBua/METER

i
STER.
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APPENDIX C

MODIFICATION TO THE EUT
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MODIFICATION TO THE EUT

The modification listed below were made to the EUT to pass FCC Subpart C, section 15.247
specifications.

All the rework described below was implemented during the test in a method that could be
reproduced in all the units by the manufacturer.

Modification:

1) Added a clamp on ferrite around the data output cable. (FairRite P/N: 2643164151). See exhibit
for a photograph of the exact location.
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16 June 1998

In Reply Refer To:

98/7002.B0-0038

To:

Subject:

Reference:

PARS €3

Raytheon Systems Company

¢ Seaunde Roulevard

Federal Communication Commission
Equipment Authorization Branch
7435 Oakland Mills Road, Columbia, MD 21046

Compiliance with FCC Regulations - Raytheon
Receiver/Transmitter, Part Number 1721391

Applicant/Grantee Code NYV, File No. 31010/EQU-Code

FCC testing of Raytheon’s Receiver/Transmitter, part number 1721391, which has been
conducted by Compatible Electronics indicated that, to meet compliance with FCC
regulations, a ferrite device needed to be clamped around the data output cable. The RFI
Suppression Core used for the testing was a Fair-Rite part number 2643164151. This RF1
Suppression Core has been added to the manufacturing drawings included with this
application, and is located in the same position as in the testing. This RFI Suppression
Core will be incorporated in all Receiver/Transmitter units to be manufactured under this
license. No other modifications were needed in order for the Receiver/Transmitter to meet
compliance with FCC regulations.

If you have any questions regarding this correspondence, please contact the undersigned at

(310) 416-3471.

Very truly yours,

oy Ay —

D. N. Johpison

AATC Program Manager
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Converter/Amplifier Assembly (CAA) Description:

The ANTENNA port is used for both transmit and receive. Logic signals are provided
from the Signal and Message Processor (SMP) module for receiveftransmit control.
The CAA contains a 2.005 GHz synthesizer which is phase-locked to a 5 MHz
reference. The 2.005 GHz signal is used as the local oscillator (LO) in both up-
conversion and down-conversion.

In transmit mode, the incoming signal (419.75 to 450.75 MHz) at the TXRF port, from
the Radio Frequency Assembly (RFA), is up-converted using the 2.005 GHz LO from
the synthesizer to the transmit frequency (2.42475 GHz to 2.45575 GHz). The signal is
amplified, incorporating Automatic Gain Control (AGC) to maintain the desired output
level of 28.5 dBm + 1.0 dB at the ANTENNA port. A bandpass filter near the ANTENNA
port is used to suppress out-of-band spurious and harmonics.

In receive mode, the incoming signal (ANTENNA port, 2.42475 GHz to 2.45575 GHz)
is down-converted using the 2.005 GHz LO to the receive frequency (419.75 MHz to
450.75 MHz). The bandpass filter near the ANTENNA port provides suppression of
out-of-band signals, which could otherwise reduce receiver sensitivity. The receive
- path of the CAA provides low-noise amplification, additional filtering, and has an
overall gain of 13.0 + 3.0 dB. This signal is then output to the RFA via the RXRF port.

The photo shows the top (component) side of the various circuit boards that comprise
the CAA.. The back side of the circuit boards contain only interconnect etch; no
components are mounted on the back sides. The large silver module is a Low Noise
Amplifier procurred from Salisbury Engineering, Inc.



FCC ID: NYV1721375
Radio Frequency Assembly (RFA) Description:

In transmit mode, the RFA performs direct-sequence spreading using 21 chips per
message symbol. A 250 MHz local oscillator (LO) and Surface-Acoustic Wave (SAW)
filter are used to perform the continuous-phase-shift-modulation (CPSM) which
converts the digital signal to a spread signal at the RFA's 248.75 MHz intermediate
frequency (IF). After the CPSM modulation, the spread signal is up-converted to 1 of
32 (1 MHz increments) center frequencies (range of 419.75 MHz to 450.75 MHz) using
the appropriate LO frequency (range of 171 MHz to 202 MHz). This signal is output to
the Converter Amplifier Assembly (CAA) via the TXRF port.

In receive mode, the reverse process is performed. The incoming receive signal
(419.75 to 450.75 MHz) from the CAA is down-converted to the RFA’s iF frequency of
248.75 MHz using the appropriate LO frequency (range of 171 to 202 MHz). The IF
signal is then down-converted to baseband using the 250 MHz LO. At this point the
data is recovered using the 2-bit adaptive A/D converter. The | and Q data is output to
the Signal and Message Processor (SMP) module - the I-channel being the data and
the Q-channel used for decision-making for phase-adjustments of the 250 MHz LO.

The photo shows the component side of the circuit board and the cover. No electrical
components are mounted on the back side of the circuit board; only the interface

connector is mounted to the back side.
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