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GENERAL _| NFORVATI ON_REQUI RED
FOR_CERTI FI CATI ON

2.1033(c) COBRA ELECTRONI CS CORPORATION wi Il | sell the
FCC I D. BBOVRF75 VHF Marine transmtter in
quantity, for use under FCC RULES PART 80.

2.1033(c) TECHNI CAL_DESCRI PTI ON
(4) Type of Enmission: 11K2G3E/ 11K2F3E For 20 kHz
For 25KHz

Bn = 2M + 2DK

M = 3000

D = 2.6 kHz (Peak Devi ati on)

K=1

Bn = 2(3.0K) + 2(2.6K)(1) = 6.0K + 5.2 = 11. 2K
80. 205( A) ALLONED AUTHORI ZED BANDW DTH = 20. 00 kHz.
2.1033(c)(5) Frequency Range: 156. 025- 157. 425 MHz

2.1033(c)(6) Power Range and Controls: There is a user Power switch
for Hi gh/ Low Power.

2.1033(c)(8) DC Voltages and Current into Final Anplifier:

POVNER | NPUT
FI NAL AMPLI FI ER ONLY
Hi gh Low
Vce = 13.8 VDC Vce = 13.8 VDC
lce = 5.66 A lce = 1.51
Pin = 78.11 Watts Pin = 20.84 Watts

Function of each el ectron tube or seni conductor
device or other active circuit device: - SEE EXH BI T# 7

2.1033(c)(10) Conplete Circuit Diagrans: The circuit diagramis
included as EXHI BIT 7. The block diagramis
included as EXH BIT 6.

2.1033(c)(3) Instruction book. The instruction manual is included
as EXH BI T #9.

2.1033(c) (9) Tune-up procedure. The tune-up procedure is given
in EXH BI T #11.

2.1033(c) (13) Digital nodulation. This unit does NOT use digital
nodul ati on.

The data required by 2.1046 through 2.1055 is subnitted
bel ow.
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80. 911(c)

80.911(d) (2);

80. 911(d) (5);

2. 1046( a)
80. 215(e) (1)

Wth 13.8 VDC applied and with the radio connected to a
50 ohmresistive wattnmeter, the output power was neasured
at 156. 300 MHz and 156.800 MHz with a neasured readi ng of
24 Watts under normal speech nodul ation

80.959 Wth the power supply set to 13.8 VDC, and the

out put of the transmitter termnated in a 50 ohm mat chi ng
artificial load, the transmtter output power was

noni tored over a 10 mi nute continuous operational period
while in full power. The output power varied fromthe
nom nal 44 dBm out put power to 43 dBm out put power.

80.959 The primary supply voltage shall be set between
11.5 - 12.6 VDC. For a primary power of 12 volts, the
out put power shall be equal or greater than the val ue
calcul ated fromthe foll owi ng fornula:

P = 4.375(12) - 35.313 or 17.2 Watts.
The actual power was nmeasured to be: 23 Watts

RF_power _out put .

RF power is neasured by connecting a 50 ohm resistive
wattnmeter to the RF output connector. Wth a nom na
battery voltage of 13.8V, and the transnitter properly
adjusted the RF output neasures:

PONER CQUTPUT
H GH PONER 25 WATTS
LOW POVER: 1 WATT

VETHOD OF MEASURI NG RF PONER QUTPUT

EUT 50 ohm
resistive
Wattmeter
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2.1047(a) Voi ce Mbdul ation_characteristics:

(b) AUDI O FREQUENCY RESPONSE ~ See Bel ow.

AUDI O FREQUENCY RESPONSE GRAPH
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+
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2.1047(a) AUDI O LOW PASS FI LTER
The audi o | ow pass filter is included and the plot
i s shown bel ow per FCC Rul es 80.213(e)
for ship stations with a [ow pass filter.

AUDIO LOWPASS FILTER oeL |

4 lag 13
WEEF

11REF

| Bl hsy RO
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2.1047(b) Audi 0 _i nput _versus_nodul ati on A plot of the
80. 213(d) audi o i nput versus deviation is bel ow
MODULATION LIMITING PLOTS
A
2.5 } p
225 — |
2
175
k C
H 15¢
Z -
1.25C
1
750m -
500m |
2som b L PP P P b e P P L
-40 -37.5 -35 -32.5 -30 -27.5 -25 -22.5 -20 -17.5
dBu
Color  Line Style Thick Data Axis
Cyan Solid 3 Anlr.Level A Left
Green Solid 3 Anir.Level A Left
Yellow Solid 3 Anir.Level A Left

modulation limiting.atl
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2.1049(c) Qccupi ed bandwi dt h:

80.213(b) Data in the plots shows that on any frequency renoved
fromthe assigned frequency by nmore than 50% but not
nore than 100% At |east 25dB. On any frequency renpved
fromthe assigned frequency by nore than 100% but not
nore than 250% At |east 35dB. On any frequency renoved
fromthe assigned frequency by nore than 250% of the
aut hori zed bandwi dth: At |east 43+l og(P)dB.

Radi ot el ephone transmitter with nodulation limter.
Test procedure: TIA/EIA-603 para 2.2.11 , with the exception
t hat various tones were used.

Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

Transmitter 50 ohm

under test Coupl er Resi stive
VWAt t net er

Audi o Spectrum

Gscil |l ator Anal yzer
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OCCUPI ED BANDW DTH PLOT
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OCCUPI ED BANDW DTH PLOT

MOTES:
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OCCUPI ED BANDW DTH PLOT

HOTES:
DS C zignal
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2.1051 Spurious_em ssions_at _antenna_term nal s(conduct ed):

80. 211 The data on the foll owi ng page shows the |evel of
conduct ed spurious responses. The carrier was nodu-
lated 100% using a 2500Hz tone. The spectrum was
scanned from 0.4 to at least the 10th harnonic of
the fundanental. The nmeasurenents were made in
accordance with standard TI A/ El A- 603.

Met hod of Measuring Conducted Spurious Em ssions

HP
TRANSM TTER LOAD Spectrum
UNDER TEST Anal yzer
85668
2.1051 Conti nued Spurious Em ssions at the Antenna_ Term nal s:
REQUI REMENTS: Em ssions must be 43 +10l og(Po) dB bel ow t he
nmean power output of the transmitter.
For 156 Mz H GH PONER 43 + 10l 0og(24.1) = 56.82dB
LOW PONER 43 + 10l 0g(0.96) = 42.82dB
For 157.4 MHz H GH PONER 43 + 10l 0og(24.7) = 56.93dB
LOW PONER 43 + 10l og(.908) = 42.58dB
TEST DATA:
156 WHZ — H GH PONER LOW POVER 157.4 MHz H GH PONER LOW PONER
dB below dB below dB below dB below
EF carrier carrier EF carrier EF carrier
156 0 0 157.4 0 157.4 0
312.1 74.3 66.2 314.8 64.6 314.8 64.8
468.1 70.4 73 472.2 68.1 472.2 78.2
624.2 717 69.2 629.6 73.8 629.6 68.8
780.2 76.3 87.1 787 72.1 787 89.9
936.3 81.5 88.4 944.4 79.1 944.5 85.9
1092.3 89.7 94.1 1101.8 98.5 1101.8 93.2
1248.4 98.8 90 1259.2 99.7 1259.2 89.3
1404.4 100.2 106.2 1416.6 106.2 1416.6 107.7
1560.5 108.8 109 1574 104.1 1574 104.9

METHOD OF MEASUREMENT: The procedure used was Tl A/ El A-603 STANDARD
wi t hout any exceptions. An audi o generator was connected to the UUT
through a dumy mcrophone circuit and the output of the transmtter
connected to a standard |load and fromthe standard | oad through a pre-
selector filter of the spectrum analyzer. The spectrum was scanned
from400KHz to at least the tenth harnmonic of the fundanental using a
HP nodel 8566B spectrum anal yzer. The measurenents were nmade using the
shiel ded roomlocated at TI MCO ENG NEERI NG | NC. 849 STATE RQOAD,
NEVBERRY FLORI DA 32669.
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2.1053(a) Field strength of spurious em ssions:

NAVE OF TEST: RADI ATED SPURI QUS EM SSI ONS

REQUI REMENTS: Em ssions must be 43 +10l og(Po) dB bel ow t he
mean power output of the transmitter.

TEST DATA:

156MHz — HI GH PONER
43 + 10l og(24.1) = 56.82dB

Emission Ant. Corrected Coax |Substitution dB
Frequency | Polarity | EUT Signal | Loss Antenna | Below
MHz Reading (dB) (dBd) Carrier
(dBc)
156.00 H 43.82 0 0 0
31200 H -17.40 0 -1.22 62.44
468.10 H -13.20 0 -1.46 58.48
62420 V -12.40 0 -1.54 57.76
78020 H -11.90 0 -1.31 57.03
936.30 H -26.00 0 -1.33 71.15
1092.300 H -28.00 1 -3.54 74.36
124840 H -32.00 1 -4.08 78.90
1404.40 H -36.30 1 -4.63 83.75
1560.50 V -43.40 11 -5.03 91.15

156MHz — LOW POZER
43 + 10l 0g(0.96) = 42.82dB

Emission Ant. Corrected Coax |Substitution dB
Frequency | Polarity | EUT Signal | Loss Antenna Below
MHz Reading (dB) (dBd) Carrier
(dBc)
156.00 H 29.82 0 0 0
31200 H -19.80 0 -1.22 50.84
468.10 H -11.70 0 -1.46 42.98
624.200 H -19.70 0 -1.54 51.06
78020 H -24.50 0 -1.31 55.63
936.30 H -29.80 0 -1.33 60.95
1092.300 H -31.70 1 -3.54 64.06
124840 H -32.80 1 -4.08 65.70
1404.40 H -38.40 1 -4.63 71.85
1560.50 V -44.40 11 -5.03 78.15
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157MHz — HI GH PONER
43 + 10l 0g(24.7) = 56.93dB

Emission Ant. |Corrected| Coax |Substitution dB
Frequency | Polarity| EUT L oss Antenna | Below
MHz Signal (dB) (dBd) Carrier
Reading (dBc)
15740 H 31.48 0 0 0
31480 V -22.80 0 -1.22 67.65
472200 V -12.30 0 -1.46 59.59
629.70 H -20.60 0 -1.54 56.97
78710 V -28.80 0 -1.31 57.94
94450 H -27.70 0 -1.33 70.16
1102.00 V -42.00 1 -3.54 74.47
125940 H -34.50 1 -4.08 87.11
1416.800 H -38.70 1 -4.63 84.86
157430 V -48.20 11 -5.03 92.86

157MHz — LOW POAER
43 + 10l og(.908) = 42.58dB

Emission Ant. |Corrected| Coax |Substitution dB
Frequency | Polarity| EUT L oss Antenna | Below
MHz Signal (dB) (dBd) Carrier
Reading (dBc)
157400 H 43.93 0 0 0
31480 V -22.50 0 -1.22 53.6
47220 H -14.20 0 -1.46 43.34
629.70 V -11.50 0 -1.54 51.72
787.10 H -12.70 0 -1.31 59.69
94450 H -24.90 0 -1.33 58.61
1102.00 H -28.00 1 -3.54 74.12
125940 V -40.10 1 -4.08 67.16
1416.80 H -37.30 1 -4.63 71.91
157430 H -45.00 11 -5.03 8171

METHOD OF MEASUREMENT: The tabul ated data shows the results of the radiated
field strength em ssions test. The spectrumwas scanned from30 to at |east the
tenth harnonic of the fundanental. This test was conducted per TIA/ ElI A STANDARD
603 using the substitution nmethod. Measurenents were nade at the open field
test site of TIMCO ENG NEERING |INC. |ocated at 849 N.W State Road 45,

Newberry, FL 32669.
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. 1053(a) Continued Field strength of spurious_eni ssions:

Met hod of Measuring Radi ated Spurious Em ssions

transmitter
under test spec
analyzer
e— I Mrs —=
Signal
Generator
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Frequency stability:

2.1055(a) (2)
80. 209( a)

APPLI CANT:
FCC I D
REPORT #:

Tenperature and voltage tests were performed to verify that

the frequency remains within the .0005%5.0 ppm specification
limt, for 20kHz spacing. The test was conducted as foll ows:

The transnmitter was placed in the tenperature chanber at 25
degrees C and allowed to stabilize for one hour. The transmtter
was keyed ON for one m nute during which four frequency readings
were recorded at 15 second intervals. The worse case nunber was
taken for tenperature plotting. The assigned channel frequency
was considered to be the reference frequency. The tenperature was
then reduced to -30 degrees C after which the transmtter was
again allowed to stabilize for one hour. The transmitter was
keyed ON for one mnute, and again frequency readi ngs were noted at
15 second intervals. The worst-case nunber was recorded for
tenmperature plotting. This procedure was repeated in 10 degree
increnents up to + 50 degrees C

Readi ngs were al so taken at m nus 15% of the battery voltage
of 13.8 V, which we estimate to be the battery endpoint.
MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 157.425 000 MHz

TEMPERATURE_C FREQUENCY MHz PPM
REFERENCE 157. 425 000
-30 157. 424 956 -0.28
-20 157. 425 237 1.51
-10 157. 425 383 2.43
0 157. 425 398 2.53
+10 157. 425 233 1.48
+20 157. 425 012 0. 08
+30 157. 424 828 -1.09
+40 157. 424 711 -1.84
+50 157. 424 725 -1.75
Batt. Volts Batt. Data Batt. PPM
-15% 157. 424 99 -0.06

RESULTS OF MEASUREMENTS: The test results indicates that the EUT
neets the requirenents.
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MPE CALCUATI ON

W = 25.0 power in Watts D:=1 Duty Factor in decimal % (1=100%)(FM)

E:=15 exposure time in minutes U:=30 (use 6 for controlled and 30 for uncontrolled

E
Wexp := WEIDEéU) PC:= 0
PC=05 percent on time

Wexp =115 Watts

CL:=25 Coax loss in dB
Po := 11500 mWatts dBd =3 antenna gain f:=158 Frequency in MHz
G:=dBd + 2.15- CL gain in dBi
6 gain numeric S=2 uncontrolled below 300 MHz
Gn:=10%
Gn=1841 S=02
PolG R
R:= Q Rinches := —
(4m5) 254
R =91.776 distance in centimeters .
Rinches = 36.132
required for compliance
Conclusion:

The device complies with the M PE requirements for atypical transceiver with 50 % transmit time
by providing a safe separation distance of 91 cm between the antenna, including any radiating
structure, and any persons when normally operated .
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Devi ce

3/ 10- Met er
OATS
3-Meter OATS

Audi o
Gener at or
Audi o
Gsci |l | at or
Bi conni ca
Ant enna
Bi conni ca
Ant enna
Bi conni ca
Ant enna
Bl ue Tower
Quasi - Peak
Adapt er
Bl ue Tower
RF
Pr esel ect or
Bl ue Tower
Spectrum
Anal yzer
Frequency
Count er
Fr equency
Count er
Frequency
Count er
Fr equency
Count er
LI SN

LI SN

Log- Peri odic
Ant enna
Log- Peri odic
Ant enna
Log- Peri odic
Ant enna
Log- Peri odic
Ant enna
Modul ati on
Anal yzer
Modul ati on
Met er
Peak Power
Met er
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Manuf act ur er
TEI
TEI
B&K
Preci si on
HP
Eat on
Eat on
El ectro-

Metrics
HP

HP

HP

HP

HP

HP

HP

El ectro-
Metrics
El ectro-
Metrics
Eat on

El ectro-
Metrics
El ectro-
Metrics
El ectro-
Metrics
HP

Boont on

HP
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Model

N A

N A

3010

653A

94455-1

94455-1

Bl A- 25

85650A

85685A

8568B

5352B

5382A

5385A

5385A

ANS- 25/ 2

EM 7820

96005

EM 6950

LPA- 25

LPA- 30

8901A

8220

8900C

Seri al
Nunber
N A
N A
8739686
832- 00260
1057
1096
1171

2811A01279

2926A00983

2928A04729

2848A18049

2632A00165

1620A03535

2730A03025

3242A07460

2604

2682

1243

632

1122

409

3435A06868

10901AB

2131A00545

Cal / Char
Dat e
Li st ed
3/ 26/ 01
Li st ed
1/ 13/ 03
CHAR
12/ 1/ 02
CHAR
12/ 1/ 02
CAL 3/18/03
CAL 10/1/01
CAL 4/26/01

CAL 4/15/03

CAL 4/15/083

CAL 4/15/03

CAL
11/ 28/ 01
CHAR 3/2/01
CAL 3/7/03
CAL 3/7/03
CAL 10/9/01
CAL 3/12/03
CAL 5/8/03
CHAR
10/ 15/ 01
CAL 10/2/01
CAL 3/4/03
CAL 9/5/01
CAL 4/15/03

CAL 7/2/03

Due Date

3/ 26/ 04

1/ 13/ 06

12/ 1/ 04

12/ 1/ 04

3/ 18/ 05

10/ 1/ 03

4/ 26/ 03

4/ 15/ 05

4/ 15/ 05

4/ 15/ 05

11/ 28/ 03

3/2/03

3/ 7/ 05

3/7/05

10/ 9/ 03

3/ 12/ 05

5/ 8/ 05

10/ 15/ 03

10/ 2/ 03

3/ 4/ 05

9/ 5/ 03

4/ 15/ 05

7/ 2/ 05



Power Meter
And Sensor
Si gna
CGener at or
Tan Tower
Preamplifier
Tan Tower
Quasi - Peak
Adapt er
Tan Tower RF
Pr esel ect or
Tan Tower
Spectrum
Anal yzer
Tenperature
Chanber

APPLI CANT:
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Bird
HP
HP

HP

HP

HP

Tenney
Engi neeri ng
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4421-107 &
4022
8640B

8449B- HO2

85650A

85685A

85668 Opt
462

TTRC
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0166 & 0218

2308A21464

3008A00372

3303A01690

3221A01400

3138A07786
3144A20661

11717-7

CAL 4/16/03

CAL 2/15/02

CHAR 3/4/01

CAL 8/31/01

CAL 8/31/01

CAL 8/31/01

CHAR
1/ 22/ 02

4/ 16/ 05

2/ 15/ 04

3/ 4/ 03

8/ 31/ 03

8/ 31/ 03

8/ 31/ 03

1/ 22/ 04



