A I NTRODUCTI ON

The followng data are submtted in connection with this
request for type certification of the FRS 307 transceiver in
accordance with Section 2, of FCC Rules.

The FRS 307 is a portable, battery operated, UHF, frequency
nodul ated transceiver intended for 12.5 kHz channel famly radio
service applications in the 462.5625-467.7125 M1z band. It
operates froma nomnal 6.0 Vdc battery supply. MFR rated out put
power is 0.5 watts ERP.

B. GENERAL | NFORMATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Section 2.1033 of the Rul es)

1. Nanme of applicant: Cobra El ectronics Corporation
2. I dentification of equipnent: FCC ID: BBOFRS307C
a. The equi pnent identification label is submtted as a
separate exhi bit.
b. Photographs of the equi pnment are submtted as a
separate exhibit.
3. Quantity production is planned.
4. Techni cal description:

a. 11kOF3E em ssion
b. Frequency range: 462.5625 - 467. 7125 M.

C. Qperating power of transmtter is fixed at the
factory at less than 0.5 WERP
d. Maxi mum power permtted is 0.5 watts, and the
FRS 307 fully conplied with that power |imtation.
e. The dc voltage and dc currents at final anplifier:

Col l ector voltage: 5.8 Vdc
Col l ector current: 0.39 A

f. Functi on of each active sem conductor device:
See Appendi x 1.

g. Conpl ete schematic diagramis submtted as a separate
exhi bi t.

h. A draft instruction nmanual is submtted as a separate
exhi bi t.

i The transmtter tune-up procedure is submtted as a
separate exhibit.
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B.  GENERAL | NFORMATI ON ( conti nued)

j. A description of circuits for stabilizing frequency
is included in Appendi x 2.



K. A description of circuits and devices enpl oyed for
suppression of spurious radiation and for limting
nmodul ati on is included in Appendi x 3.

| . Not applicabl e.

Data for 2.1046 through 2.1057 follow this section.

RF _Power Qutput (Section 2.1046 of the Rules)

The FRS 307 has a permanently attached built-in antenna
wi t hout provisions for a coaxial connector.

RF power output was determ ned by substitution.

TABLE 1
perating Freq., ME Power watts into
a di pol e antenna
462. 5625 0. 285

D. MODULATI ON CHARACTERI STICS ( Secti on 2.1047)

1

A curve showi ng frequency response of the transmtter
is shown in Figure 1. Reference |level was audi o signa
out put froma Boonton 8220 nodul ation nmeter wth one
kHz devi ati on. Audio output was nmeasured with an Audio
Preci sion System One integrated test system

Modul ation limting curves are shown in Figure 2, using
a Boonton 8220 nodul ati on neter. Signal |evel was
established with a Audio Precision System One
integrated test system The curves show conpli ance
with Section 2.1047 and 95.633(b).

Figure 3 is a graph of the post-limter |ow pass filter
whi ch provides a roll-off of 60Logf/3 dB where f s
audio frequency in kHz. Measurenents were nmade
followwng EIA RS 152B wth an Audio Precision System
One integrated test system on the Boonton 8220

nodul ati on nmeter audi o out put.

3
Cccupi ed Bandwi dt h
(Section 2.1047 and 95. 629(a) of the Rules)

Figure 4 is a plot of the sideband envelope of the
transmtter output taken with a Tektronix 494P spectrum
anal yzer. Modul ati on corresponded to conditions of
2.1049(c)(1) and consisted of 2500 Hz tone at an input
|l evel 16 dB greater than that necessary to produce 50%



nodul ation at 1795 Hz, the frequency of nmaxinmm
response. Measured nodul ati on under these conditions
was 1.8 kHz.

Em ssi on desi gnator:

(2M+ 2D) (2 x 3 kHz) + (2 x 2.5 kHz) = 11kOF3E
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FIGURE 1
MODULATI ON FREQUENCY RESPONSE
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JREF LEVEL FREQUENCY FREQ SPANSDIV
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RESOLUTION
BANDWIDTH

On any frequency nore than 50%
up to and i ncluding 100% of the
aut hori zed bandwi dth, 12.5 kHz
(6.25-12.5 kHz)

On any frequency nore than 100%
up to and i ncluding 250% of the
aut hori zed bandwi dth (12.5-31.25
kHz)

On any frequency renoved from
t he assi gned frequency by nore
t han 250% of the authorized
bandwi dt h (over 31.25 kHz)
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ATTENUATI ON I N dB BELOW
MEAN QUTPUT PONER
Requi r ed

25

35

43+10LogP = 37
(P = 0.285

OCCUPI ED BANDW DTH
FCC ID. BBOFRS307C

FI GURE 4

D. MCDULATI ON CHARACTERI STI CS ( Conti nued)

The plots are within FCC limts. The horizontal scale

frequency) is 10 kHz per di

vision and the vertical scale

anplitude) is a logarithmc presentation equal to 10 dB per

di vi si on.



E. SPURI OQUS EM SSI ONS AT THE ANTENNA TERM NALS

The FRS 307 has a permanently attached antenna. There is no
connector for an external antenna. Therefore, no antenna term nal
conduct ed neasurenents were nade

F. MEASUREMENTS OF SPURI QUS RADI ATI ON
(Section 2.1053, 95.635(b)(7) of the Rules)

Measur enent s of radiated spurious em ssions from the FRS 307
were made by substitution wth a Tekt roni x 494P spectrum
anal yzer using Singer DV 105 for the neasurenents to 1 GHz, and
EMCO 3115 horn to 4.8 GHz.

The transmtter was |located 3 neters from the test antenna.
Supply voltage was a power supply with a termnal voltage under
| oad of 6.0 Vdc.

The transmtter and test antennae were arranged to maxim ze
pi ckup. Both vertical and horizontal test antenna polarization
wer e enpl oyed.

Measurenments were nade from the |owest frequency generated
within the unit (21.250 MHz), to 10 tines operating frequency.

Data after application of antenna factors and |ine |oss corrections
are shown in Table 2.
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TABLE 2
TRANSM TTER CABI NET RADI ATED SPURI QUS

462.5625 MHz, 6.0 Vdc, 0.285 watts

Spuri ous dB Bel ow
Frequency Carrier



VHz Ref er ence

462. 563 0
925. 127 40V
1387. 689 52V
1850. 252 45V

Required: 43+10 Log(P) = 37

Al other spurious from?21.25 MHz to the tenth harnmonic were 20 dB
or nore below FCC limt.
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H. FREQUENCY STABILITY
(Section 2.1055 and 95.621(b) of the Rules)

Measur enent of frequency stability versus tenperature was nade
at tenperatures from-20°C to +50°C. At each tenperature, the unit
was exposed to test chanmber anbient a mninmum of 60 mnutes after
i ndi cated chanber tenperature anbient had stabilized to within £2°
of the desired test tenperature. Following the 1 hour soak at each
tenmperature, the unit was turned on, keyed and frequency neasured
within 2 mnutes. Test tenperature was sequenced in the order

shown in Table 3, starting with -20°C

A Thernmotron Sl1.2 tenperature chanber was used. Tenper ature
was nonitored with a Keithley 871 digital thernoneter. Primry



supply was 6.0 volts. Frequency was neasured wth a HP 5385A
frequency counter connected to the transmtter through a power
attenuator. Measurenents were nmade at 462.5625 MHz. No transient
keying effects were observed.

TABLE 3

FREQUENCY STABILITY AS A FUNCTI ON OF TEMPERATURE
462.5625 M1z, 6.0 Vdc, 0.285 W

Tenperature, °C Qut put _Frequency, Mz p.p. m
-19.3 462. 562166 -0.7
- 9.8 462. 562465 -0.1
0.6 462. 562484 0.0
10. 2 462. 563219 1.6
19.9 462. 562743 0.5
30.5 462. 562391 -0.2
40. 2 462. 562245 -0.6
49.7 462. 562830 0.7
Maxi mum f r equency error: 462. 563219
462. 562500

+ .000719 M1

FCC Part 95 specifies .00025% (2.5 p.p.m) or a nmaxi mum of
+0. 001156 MHz, which corresponds to:

Hgh Limt 462. 563656 MHz
Low Limt 462. 561344 Mz
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l. FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Section 2.1055 and 95.621(b) of the Rul es)

GCscillator frequency as a function of power supply voltage was
nmeasured with a HP 5385A frequency counter as supply voltage
provided by an HP 6264B vari able dc power supply was varied from
+15% above the nomnal 6.0 volt rating to below the battery end
poi nt . A Fluke 197 digital voltneter was used to neasure supply
voltage at transmtter primary input termnals. Measur enent s

wer e nade at 20°C ambi ent .

TABLE 4



FREQUENCY STABI LI TY AS A FUNCTI ON OF SUPPLY VOLTAGE

462.5625 MHz, 6.0 Vdc Nom nal; 0.285W

Supply_Vol tage Qut put _Frequency, Mz p.p. m
6.9 115% 462. 563411 2.0
6.6 110% 462. 562906 0.9
6.3 105% 462. 562821 0.7
6.0 100% 462. 562743 0.5
5.7 95% 462. 562682 0.4
5.4 90% 462. 562642 0.3
5.1 85% 462. 562616 0.3
4. 8% 80% 462. 562603 0.2
Maxi mum frequency error: 462. 563411

462. 562500

+ .000911 M+

FCC Part 95 specifies .00025% (2.5 p.p.m or a maxi mum of +0. 001156 Mz,
correspondi ng to:

High Limt 462. 563656 MHz
Low Limt 462. 561344 MHz

*Battery end point.

12
APPENDI X 1

FUNCTI ON OF DEVI CES



Reference e Device Fundlion
Number moby Receive Function Transmit Function

a 2504226 1st RF Amplifier

Qz ISK3Z0 ____1st Mixer

Q3 DTA1431KA Receive Voo Swilch

Q4 DTA1431KA Audio Muting

Qs 2502712 Transmit Audio Amplifier
Qs HN3C10FT VCO VGO

Qr 25C4226 Transmit RF Driver
Q8 DTC114EKA Vilume Control

L] ____DRF1401 Transmit RF Pwr Amp
Q10 DTA1431KA Transmitl Vo Switch
Q11 DTA123EKA External PTT Detect
Q12 MMBT3908 Audio PA Voo Switch
Q13 25C4228 Transmit RF Buffer
Q14 25C27T12 CTCSS Lowpass Amp
Q15 DTC114EKA Modulater Muting
Q18 DTC114EKA Audio PA Ve Driver
Q17 DTA1431KA Main Viee Switch Main Ve Switch
Q18 DTC144EKA i __Microprocessor Reset Driver

Q19 DTC114EKA CTCSS Filter Freq Sw
Q20 DTC114EKA CTCSS Filter Freq Sw

7y | 25022 CTCSS Lowpass Amp

Di 158314 Antenna T/R Switch
Dz 165314 Modulator

D2 15V214 | VCO Tuning Varachor
D4 KPA3D10GR LCD Backlight LED

D5 155314 I | Antenna T/R Switch
D& 155367 Microprocessor Voo Offset

D7 KPA3D10GR LCD Backlight LED

[03Y] BASTO-05 Modulation Limiter
D12 KDS226 CTCSS Limiter

Ul S3FB235X Control Microprocessor

Uz LM324 CTCSS Filter & Detector

U2 LM3BE Audio Pwr Amp

U4 ANE311FA 2nd Mixer/Low IF & Demod/PLL/Audio Processor
Ug XCB021P402MR 4 Volt Series Regulator

APPENDI X 2

G RCUITS AND DEVI CES TO STABI LI ZE FREQUENCY



Transmitter operating frequency is determ ned by a Phase Locked
Loop (PLL) frequency synthesizer conprised of portions of
integrated circuit W and the Vol tage Control Gscillator (VCO
conpri sed of @, D3, D2 and associ ated passive conponents.

The quartz crystal X2 provides the reference frequency (20.950
MHz) for the PLL and is tenperature conpensated by the
characteristics of capacitors C96, C99 and VC1.

Specific operating frequency is determ ned by data | oaded to the
programmabl e divider portion of the U4 PLL fromthe main control

m croprocessor via a serial data bus at pins 55 and 56 of W. The
charge punp portion of W4 will source or sink current at pin 46 to
provide the bias voltage to VOO tuning varactor D3 required to
establish a | ocked condition of the PLL

When the PLL is |ocked, the VCO operating frequency stability is
conpletely determned by the stability of the tenperature
conpensated crystal oscillator at X2.

C RCUI TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC I D: BBOFRS307C

APPENDI X 2
APPENDI X 3

G RCU TS TO SUPPRESS SPURI QUS RADI ATl ON
AND LIM T MODULATI ON



M crophone audio is anplified and pre-enphasi zed by portions of U4
and associ ated passive components.

Fol l owi ng anplification and pre-enphasis, the audio signal is
passed to the base of amplifier Q5.

The anplified audio output from@ is sent to a series diode
clipper conprised of D9, a common anode dual diode, and associ ated
passi ve conponents. This clipper Iimts the peak to peak val ue of
the audio signal to a fixed level determ ned by the val ues of R29,
R31 and R49.

An adj ustable fraction of the limted voltage is applied via
variable resistor VRL to the nodulation i nput of the Voltage
Controlled Gscillator (VCO) at the junction of R58 and R105. Ci145
and C32 in conjunction with R121 and R105 respectively provide |ow
pass filtering of the limted audio signal to neet occupied
bandw dt h specificati ons.

CTCSS and system signaling tones are derived fromthe

m croprocessor and are inherently limted by the avail able VCC

vol tage and peak to peak output of the m croprocessor. Controlled
per centages of these signals are also applied to the nodul ation

i nput at the R58/ R105 node as determ ned by the control

m croprocessor and result in nodul ation val ues well bel ow maxi mum
| egal levels with the design values shown. No additional limting
circuits are provided or required beyond the inherent |limted peak
to peak out put signal of the m croprocessor.

QL5 is non-functional during transmt and serves only to nute the
nodul ati on input in the receive node.

CIRCU TS TO SUPPRESS SPURI QUS
RADI ATI ON AND LIM T MODULATI ON
FCC I D: BBOFRS307C
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