A | NTRODUCT! ON

The following data are submtted in connection wth this
request for type certification of the Atlas 1000 S-Band 30KW
radar systemin accordance with Part 2, Subpart J of the FCC
Rul es.

B. GENERAL | NFORVATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Paragraph 2.983 of the Rul es)

(a) Nane of applicant: STN Atlas Marine El ectronics GrbH
(b) ldentification of equipnent: FCC ID  QO/NG3029S30KW

(1) The equipnent identification label is submtted
as a separate exhibit.

(2) Photographs of the equipnment are submtted as a
separate exhibit.

(c) Quantity production is planned.
(d) Technical description:

(1) 110M/PON em ssion

(2) Frequency range: 2900 - 3100 IVHz

(3) Rated power of the transmtter is 30 kW

(4) The Atlas 1000 S Band 30KWconmplies with the power
Limtations of Parts 80.

(5) The nom nal dc voltage and dc currents at

magnet r on
dc vol tage dc current
(peak) ( peak)
6 kilovolts 7.5 anperes

(6) Function of each active sem -conductor device:
submtted as a separate exhibit.

(7) Grcuit diagramis submtted as a separate

exhi bi t

(8 Adraft instruction book is submtted as a
separate exhibit.

(9) The transmtter tune-up procedure is submtted

as
a separate exhibit.

(10) A description of circuits for stabilizing
frequency is included in Appendi x 1.
A description of circuits and devi ces enpl oyed
For suppression of spurious radiation and for
limting nodulation is included in Appendix 2.

(11) (Not applicable)



1
B. GENERAL | NFORVATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Cont i nued)

(e) Data for 2.985 through 2.997 follow this section B

(f) (Not applicable)
(g) (Not applicable)

C. RF POAER QUTPUT (Paragraph 2.985(a) of the Rules)

RF power output into a HP 5912A dummy | oad was neasured with
a HP S752D directional coupler, HP S5382C attenuator, and HP 432A
power meter with HP 478A t hernocoupl e sensor.

The power neter was corrected for directional coupler
attenuation and sensor calibration. Power was neasured for each
nautical mle (nm range setting.

Table 1
RF Power CQut put

Range, (nm 0.5 1.5 3.0 6.0
Meas. Avg P (dBm 35.2 36. 3 39.3 41.5
Meas. PRF. (Hz) 2000. 1000. 1000. 1000.
Nom Pul se Length, (ns) 70. 150. 300. 500.
Duty Cycl el (X10°9) 140 150 300 500
Peak Power?( kW 23.8 28.1 28. 4 28.3
Avg. Power (W 3.3 4.2 8.5 14.1
Range (nm 12.0 24.0 48. 0

Meas. Avg P (dBm 41.6 41.6 41.6

Meas. PRF. (Hz) 500 500 500

Nom Pul se Length, (ns) 900 900 900

Duty Cycl el(X10 °) 450 459 450

Peak Power?( kW 32. 1* 32. 1* 32. 1*

Avg. Power (W 14.5 14.5 14.5



1)Duty cycle
2) Peak Power

PRF x Pul se Length
Avg. pw/Duty cycle

*Peak power neasured was 0.2 dB over nom nal rated power; within
uncertainty of the neasurenent to rated 30 kW

of
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MODULATI ON CHARACTERI STI CS (Paragraph 2.987 of the Rul es)

1

TDS-

as

made

Magnetron pul se i nput was neasured with a Tektronix

360 digital storage oscilloscope and Tektronix 6015
hi gh voltage probe; and recorded on an HP C2106A
printer. Gscilloscope display for each pul se w dth,
corresponding to range in nautical mles (nm, are
included as Figures 1la through 1g for pulse w dths

70, 150, 300, 500, 900, 900, 900 nanoseconds
respectively.

Graphs of occupi ed bandwi dth for pulse widths of 70,
150, 300, 500, 900, 900, 900 nanoseconds are included

Fi gures 2a through 2g respectively. The plots were

with Tektronix 494P spectrum analyzer and HP 7550
plotter coupled via the analyzer's | EEE 488 Port.

Pl ots of PRF neasurenent using the TEK TDS-360 digita
storage oscilloscope for radar range settings of 0.5,
1.5, 3, 6, 12, 24 and 48 nmare included as Figures 3a
t hough 3g respectively.

Anal ysis of the plots denonstrated that 99% of

the spectral density is within a 109.6 Miz bandw dth as
used in the em ssion designator. (See Appendi x A for
anal ysi s technique).
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MAGNETRON CONTROL PULSE
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Nomi nal Pul se Wdth: 0.070 m croseconds (0.5 nmrange)
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MAGNETRON CONTRCL PULSE
FCC I D: QO/NG3029S30KW
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MAGNETRON CONTROL
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FCC I D: QO7NG3029S30KW
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MAGNETRON CONTROL
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MAGNETRON CONTROL PULSE
FCC ID:  QO7NG3029S30KW

FI GURE 1c
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MAGNETRON CONTROL PULSE
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Nomi nal Pulse Wdth: 0.500 m croseconds (6 nmrange)

Di spl ay:

1000 V per vertical division
0.1 microseconds per horizontal division



MAGNETRON CONTROL PULSE
FCC ID: QO7/NG3029S30KW

FI GURE 1d
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Nomi nal Pul se Wdth: 0.900 m croseconds (12 nm range)

Di spl ay:



1000 V per vertical division

0.2 mcroseconds per horizontal division

MAGNETRON CONTRCL PULSE
FCC ID: QO7/NG3029S30KW

FI GURE 1le
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Nomi nal Pul se Wdth: 0.900 m croseconds (24 nm range)

Di spl ay:

1000 V per vertical division
0.2 m croseconds per horizontal division

MAGNETROL CONTRCL PULSE
FCC I D:  QO7/NG3029S30KW

FI GURE 1f
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Nomi nal Pul se Wdth: 0.900 m croseconds (48 nm range)
Di spl ay:

1000 V per vertical division
0.2 mcroseconds per horizontal division

MAGNETRON CONTRCL PULSE
FCC I D: QO7NG3029S30KW

FI GURE 1g
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Noni nal Pul sewi dt h: 0.070 m croseconds
PRF: 2000 Hz
Range: 0.5 nm

OCCUPI ED BANDW DTH
FCC I D: QO/NG3029S30KW

FI GURE 2a
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Nom nal Pul sewi dt h: 0. 150 m croseconds
PRF: 1000 Hz
Range: 1.5 nm

OCCUPI ED BANDW DTH
FCC I D: QO7NG3029S30KW

FI GURE 2b
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OCCUPI ED BANDW DTH
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FCC I D: QO7/NG3029S30KW

FI GURE 2d
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OCCUPI ED BANDW DTH
FCC I D. QO7NG3029S30KW

FI GURE 2e
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OCCUPI ED BANDW DTH
FCC I D QO7NG3029S30KW

FI GURE 2f
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Nom nal Pul sewi dt h: 0. 900 m croseconds
PRF: 500 Hz
Range: 48 nm

OCCUPI ED BANDW DTH
FCC ID:  QO7NG3029S30KW

FI GURE 2g
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PRF: 2000 Hz
Range: 0.5 nm

PULSE REPI TI TI ON
FREQUENCY
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FI GURE 3a
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PRF: 1000
Range: 1.5 nm

PULSE REPI TI TI ON
FREQUENCY
FCC I D: QO7NG3029S30KW
FI GURE 3b
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FCC I D QO7NG3029S30KW
FI GURE 3d
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PULSE REPI TI TI ON
FREQUENCY
FCC I D: QO7NG3029S30KW
FI GURE 3e
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PULSE REPI TI TI ON
REEQUENCY
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FI GURE 3f
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PRF: 500 Hz
Range: 48 nm

PULSE REPI TI TI ON

FREQUENCY
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FI GURE 3g
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F. SPURI OQUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rul es)

The Atlas 1000 S-Band 30KW transmtter was tested for
spurious emssions while the equipnment was nodul ated with
pul sewi dt hs m ni mum to maxi mnum pul se width of 0.070 or 0.900
m cr oseconds.

Measurenents were made with a Tektroni x 494P spectrum
anal yzer coupled to the transmtter output wavegui de through the
S-band rectional coupler. During the tests, the transmtter
was termnated in a 50 ohm S-band | oad. Supply voltage was
mai nt ai ned at 117 Vac throughout the test.

Spurious em ssions were neasured throughout the RF spectrum
from 100 MHz to 40 GHz. Any emi ssions that were between the
requi red attenuation and the noise floor of the spectrum anal yzer
were recorded. Data are shown in Table 2.

Table 2

TRANSM TTER CONDUCTED SPURI OQUS

FREQUENCY dBc for

each pul sewi dth

0. 070 0.900 (X10°°)
100 MHz to 40 GHz * * *

Aver age power (P) watts 3.3 14.5



Required Attenuation

43+10LogP 48 55

*No signals were observed above anal yzer noi se floors:

100 kHz - 1.8 Gz -98 dBm 5.4 Gz - 18 Gz -80 dBm
1.7 Gz - 5.5 Gz -93 dBm 15 Gz - 21 Gz -75 dBm
3.0 Gz - 7.1 Gz -93 dBm 21 G4z - 40 Gtz - 60 dBm

G FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATl ON
(Paragraph 2.993(a), (b) (2) of the Rules)

Field i ntensity nmeasurenents of radi ated spurious emn ssions
were made by substitution. The transmitter and dummy | oad were
| ocated on a open field site 1 nmeter fromthe test antenna and
data extrapolated to 3 neters. The transnmitter and test
antennas were arranged to maxim ze pickup. Both vertical and
hori zontal test antenna pol arization were enpl oyed.

25
G FI ELD STRENGTH MEASUREMENTS (conti nuued)

Reference level for the spurious radiation was taken as an
ideal dipole excited by 14.5 watts, the maxi num average out put
power of the transmtter.

The nmeasurenent system was capabl e of detecting signals 60
dB or nore below the reference | evel. Masurenents were nmade
from100 MHz to 40 GHz

No spurious em ssions were observed.

H. FREQUENCY STABILITY AS A FUNCTI ON OF TEMPERATURE
(Paragraph 2.995 (2) of the Rul es)

Measurenent of frequency stability versus tenperature was
made at tenperatures from -20°C to 50°C. At each tenperature,
the frequency determning circuitry of the transmtter was
exposed to anmbient a mninmumof 30 mnutes after indicated
tenperature had stabilized to within +3° of the desired test
t enperat ure. Following the soak at each tenperature, the
unit was keyed and frequency neasured within 2 mnutes.

The transmtter output stage was termnated with a dummy



| oad. Primary supply was 117 Vac. Frequency was neasured with
the spectrum anal yzer in the frequency counter node.

Data are shown in Table 3.

TABLE 3
Frequency vs Tenperature
Nom nal
Tenperature, °C Frequency, GHz

-20 3. 0416
-10 3. 0415

0 3. 0415
10 3.0414
20 3.0414
30 3.0414
40 3.0413
50 3.0413

These data are within the limts of FCC Rule 80.209(b) which
specifies 1.5/ T MHz to upper and lower linmts of the authorized
frequency band, where "T" is pulse duration in m croseconds.

For the equi pnent tested, the authorized frequency band is
2900- 3100 MHz, and worst-case 1.5/T is 21 MHz (0.07 mi crosecond
pul se duration on the m ni nrum range position).
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l. FREQUENCY STABI LI TY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d) (1) of the Rul es)

Gscillator frequency as a function of power supply voltage
was neasured with the Tektroni x 494P spectrum anal yzer as supply

vol tage was varied x15% fromthe nom nal 117 Vac volt rating. A
Keithley 177 digital voltneter was used to neasure supply voltage
at transmtter primary input termnals. Masurenents were nade
at 20°C anbi ent.

TABLE 4

Frequency vs Supply Vol tage

Suppl y
Vol t age, Vac Frequency, GHz
134.6 3.0414

117.0 3.0414



99.5 3.0414

The equi pment net applicable limts.
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APPENDI X A

POVZER- BANDW DTH DETERM NATI ON
The bandwi dth within which 99% of the em ssion power density
occurs was determ ned by area integration.
The Tektroni x 494P spectrum anal yzer digitizes the screen
into 1000 x 250 data points as Y-axis (frequency) and X-axis (Il og

anplitude) respectively.

To determ ne the 99% power density, the digitized spectrum



plot, Figure 2a, was normalized to the noise baseline and the
anti -l1og taken of each resulting X axis value. This value, now a
linear function, was nultiplied by the corresponding Y-axis
increnent and the successive results summed over the 1000
increnment total, resulting in an area val ue.

Addi ti onal summations were nmade in whi ch successi ve
approximations of less than the full 1000 increnment Y-axis

(frequency) w dth were included in the integrated area and the
result conpared to the original area conputation

When a ratio of 0.99 was detected, t he successi ve
approxi mations were halted and the resulting Y-axis value noted.
This value was then scaled back into frequency by wusing the
frequency/division calibration of the plot.

Using this nmethod, 99% power bandw dth was 110.7 MHz.

POVNER- BANDW DTH DETERM NATI ON
FCC ID:  QO7NG3029S30KW

APPENDI X A

APPENDI X 1

Cl RCU TS AND DEVI CES TO STABI LI ZE FREQUENCY



Operating frequency is established by
characteristics of the magnetron.

Pul se wi dth and pul se repetition rate
is established by conventional pul se-
formng circuitry.

Cl RCU TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC ID.  QO/NG3029S30KW



APPENDI X 1

APPENDI X 2

Cl RCU TS TO SUPPRESS SPURI OQUS RADI ATI ON
LIMT MODULATI ON AND CONTROL POWER

a. Spurious em ssion suppression is acconplished by waveguide
characteristics which attenuate |ower frequencies. Spuri ous

radi ati on suppression is acconplished by shielding and by-
passi ng.

b. Modul ation limting is provided by characteristics of the
PRF generator circuitry, trigger SCR, and magnetron.

C. Power output is nmaintained by power supply regulation,
trigger SCR and magnetron



Cl RCUI TS TO SUPPRESS. . .
FCC ID.  QO/NG3029S30KW

APPENDI X 2



