ENGl NEERI NG STATENMENT
For Certification of
M DLAND CONSUMER RADI O

Model No. FG 2
FCC ID: MVAF&

| am an El ectronics Engineer, a principal in the firm of Hyak
Laboratories, I nc., Springfield, Virginia. My education and
experience are a matter of record with the Federal GComunications
Conm ssi on.

Hyak Laboratories, Inc. has been authorized by Mdl and Consumer
Radio to make certification neasurenments on the FG 2 transceiver.
These tests were made by me or under my supervision in our Springfield
| aboratory.

Test data and docunentation required by the FCC for
certification are included in this report. The data verifies that
the above nentioned transceiver meets FCC requirenents and
certification is requested.

Rowl and S. Johnson

Dat ed: Decenmber 3, 2001

A I NTRODUCTI ON

The followi ng data are submtted in connection with this request
for type certification of the FG 2 transcei ver in accordance wth Part



2, Subpart J of the FCC Rul es.

The FG2 is a hand-held, battery operated, UHF, frequency
nodul ated, transceiver intended for voice comrunications applications
under Part 95 GVRS (channels 1-7 or 15-22)* or Part 95 FRS (channels
8-14)*.

*See Appendi x A for frequency assignnent.

1. The unit’s antenna neets 95.647, (i.e. is integral to the
transmtter

2. Except for power, the technical paraneters for operating on
all the channels (both FRS and GVRS) are the same as those
for FRS, (i.e. 12.5 kHz bandwdth, 2.5 ppm frequency
tol erance, maximum 2.5 kHz devi ation, etc).

3. An informational insert is included inside the box (product
package) that clearly informs the consumer (buyer/owner)
when the radio is transmtting on GVRS frequencies, that
operation on QGVRS frequencies requires an FCC |icense and
such operation is subject to additional rules specified in
47 CFR Part 95. (See Appendi x B)

B. GENERAL | NFORMATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Paragraph 2.983 of the Rules)

1. Nane of applicant: M dl and Consumer Radio
2. | dentification of equipnent: FCC ID: MAFG2

a. The equipnment identification |abel is
submtted as a separate exhibit.

b. Photographs of the equipnent are submtted as
separate exhibits.

3. Quantity production is planned.
4. Techni cal description:

a. 11kOF3E em ssion (FRS and QGVRS)
b. Frequency range: 462.5500-467.7125 MHz.
C. Operating power ERP(d):

FRS 0.410 W

GWRS 0.492 W

B. GENERAL | NFOCRVATI ON ( Cont . )

d. Maxi mum power permtted under FCC Part
95 (interstitial) is 5 watts ERP. The FG2
fully conplied with that power [imtation.
e. The dc voltage and dc currents at final
anplifier:
GRS FRS



Col l ector voltage: 4.4 4.4 Vdc

Col l ector current: 0.69 0.62 A

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

g. Conplete circuit diagramis submtted as a
separate exhibit.

h. A draft instruction book is submtted as a

separate exhibit.
i The transmtter tune-up procedure is submtted
as a separate exhibit.

j- A description of circuits for stabilizing
frequency i s included in Appendix 2.
k. A description of circuits and devices enpl oyed

for suppression of spurious radiation and for
limting nodulation is included in Appendi x 3.
l. Not appl i cabl e.

5. Data for 2.985 through 2.997 foll ow this section.

C RF POAER QUTPUT (Paragraph 2.985(a) of the Rul es)

ERP(d) by substitution: FRS 0.410 W
GWVRS 0.492 W

D. MODULATI ON CHARACTERI STI CS

1. A curve showi ng frequency response of the transmitter is
shown in Figure 1. Reference | evel was audio signal output froma
Boont on 8220 nodul ati on neter with one kHz deviation. Audi o output
was neasured with an Audio Precision System One TRMS vol tneter and
tracki ng generator.

2. Modul ation limting curves are shown in Figure 2, using a
Boont on 8220 nodul ati on neter. Signal |evel was
est ablished with an Audi o Precision System One. The
curves show conpliance with paragraphs 2.987(b) and
95. 633(b).

3
D. MODULATI ON CHARACTERI STICS (Cont.)

3. Figure 3 is a graph of the post-limter |ow pass filter
whi ch neets the requirenents of paragraph 95.633(b) in providing a
rol | -off of 60Logf/3 dB where f is audio frequency in kHz.
Measur enments were made following EIA RS-152B with an Audi o Precision
System One on the Boonton 8220 nodul ation neter audi o output.

4. Qccupi ed_Bandwi dth (Paragraphs 2.989(c),
90. 209(b) (4), and 95.629(a) of the Rul es)

Figure 4a is a plot of the sideband envel ope of the



transmitter output taken with a Tektronix 494P spectrum
anal yzer on GVRS Channel 1. Modul ati on corresponded to
conditions of 2.989(c)(1) and consisted of 2500 Hz tone at
an input level 16 dB greater than that necessary to produce
50% nodul ation at 2891 Hz, the frequency of maxi num
response.

Figure 4b is a plot under the same conditions for FRS
Channel 8.

The plots are within the limts inposed by Part 95 for
frequency nodul ati on. The horizontal scale (frequency) is
10 kHz per division and the vertical scale (anplitude) is a
| ogarithmc presentation equal to 10 dB per divi sion.

Em ssi on Desi gnator Cal cul ati on:

(2D + 2F) 2x2.5 + 2x3.0 = 11kOF3E

4
FI GURE 1

MCDULATI ON FREQUENCY RESPONSE
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FI GURE 2

AUDI O LI M TER CHARACTERI STI CS
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FI GURE 3

AUDI O LOW PASS FI LTER RESPONSE
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FI GURE 4a

OCCUPI ED BANDW DTH
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ICAL RF RESOLUTION
DISPLAY ATTENUATION BANDWIDTH

On any frequency nore than 50%

up to and i ncluding 100% of the 25
aut hori zed bandw dth, 20 kHz
(10-20 kHz)

On any frequency nore than 100%
up to and i ncluding 250% of the 35
aut hori zed bandw dth (20-50 kHz)

On any frequency renoved from
t he assigned frequency by nore
than 250% of the authorized
bandwi dt h (over 50 kHz)

8

ATTENUATI ON | N dB BELOW
MEAN QUTPUT PONER
Requi r ed

43+10LogP = 40
(P =0.492 W

OCCUPI ED BANDW DTH
FCC ID: MVAF&R

FI GURE 4a, (G\VRS)

FI GURE 4b

OCCUPI ED BANDW DTH
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On any frequency nore than 50%
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aut hori zed bandw dth, 20 kHz
(10-20 kHz)

On any frequency nore than 100%
up to and i ncluding 250% of the 35
aut hori zed bandw dth (20-50 kHz)

On any frequency renoved from

the assi gned frequency by nore 43+10LogP = 39

than 250% of the authorized (P =0.410 W

bandw dt h (over 50 kHz)
OCCUPI ED BANDW DTH
FCC ID: MVAF&

FI GURE 4b, (FRS)
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E. SPURI OUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rules)

Not Applicable, integral antenna.

F. MEASUREMENTS OF SPURI QUS RADI ATl ON



Measur enent of
made by substitution with a Tektronix
usi ng Si nger DM 105A calibrated test ant
to |
and dummy |oad were |ocated in an open
ant enna.

radi at ed spurious em ssions from

GHz, Pol arad CA-L, CA-S, CA-Mand/or

Supply voltage was a power supply with a

the FG 2 were

494P spectrum anal yzer
ennae for the neasurenents
EMCO 3115. The transmtter

t he test
vol t age

field 3 neters from
t erm nal

under load of 4.5 Vdc. The transmtter and test antennae were
arranged to maxi m ze pi ckup. Both vertical and horizontal test
ant enna pol ari zati on were enpl oyed.
TABLE 2a
TRANSM TTER RADI ATED SPURI QUS
462.5625 MHz, 4.5 Vdc, GWRS, Channel 1
dB Bel ow
Frequency Carrier
Mz Ref er ence’
462. 563 0
1850. 250 59V
Requi red: 43+10Log(0.492) = 40
TABLE 2b
TRANSM TTER RADI ATED SPURI QUS
467.5625 MHz, 4.5 Vdc, FRS, Channel 8
dB Bel ow
Frequency Carri er
M Ref er ence’
467.563 0
1870. 250 59V
2337.813 59V
Requi red: 43+Log(0.410) = 39
'Wor st - case pol arization, HHorizontal, V-Vertical.
Al  other spurious from21.5 MHz to 4.7 GH were 20 dB or nore
below FCC | im t.
10
G FREQUENCY STABILITY
(Paragraph 2.995(a)(2) and 95.621(b) of the Rules)
Measur ement of frequency stability versus tenperature was nade
at tenmperatures from-30°C to +50°C. At each tenperature, the unit

was exposed to test chanber anbient a m

i ndi cated chanber tenperature anbient had

of the desired test tenperature. Foll ow

each tenperature,

the unit was turned on,

nimum of 60 mnutes after
stabilized to wthin £2°
the 1 hour soak at
keyed and frequency

ng



nmeasured within 2 mnutes. Test tenperature was sequenced in the
order shown in Table 3, starting with -30°C

A Thernmotron S1.2 tenperature chanber was used. Tenperature was
nonitored with a Keithley 871 digital tenperature probe. Prinmary
supply was 4.5 volts. Frequency was neasured with a HP 5385A
digital frequency counter. Measurenents were made at 462.5625 M.
No transient keying effects were observed.

TABLE 3

462.5625 MHz, 4.5 V Nom nal

Tenperature, °C Qut put _Frequency, Mz p.p. m
-30.1 462.562184 -0.7
-20.3 462. 563069 1.2
-10.1 462. 563411 2.0

0.4 462. 563295 1.7

10.9 462. 563046 1.2

20.1 462.562614 0.2

30.4 462. 562186 -0.7

40. 1 462.561898 -1.3

50.1 462.561983 -1.1
Maxi mum f r equency error: 462. 563411
462. 562500

+ .000911 MHz

FCC Part 95 specifies .00025% or a nmaximm of + .001156 MHz,
whi ch corresponds to:

Hgh Limt 462. 563656 MHz
Low Limt 462. 561344 MHz

11
H. FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rul es)

GCscillator frequency as a function of power supply voltage was
nmeasured with a HP 5385A digital frequency counter as supply voltage
provided by an HP 6264B variable dc power supply was varied from
+15% above the nomnal 4.5 volt rating to below the battery end point.
A Keithley 197 digital voltneter was used to neasure supply voltage
at transmtter primary input termnals. Masurenents were nmade at



20 °C anbi ent.

TABLE 4

462.5625 MHz, 20°C, 4.5 V Nom na

% Suppl y_Vol t age CQut put _Frequency, Mz p. p. M
115 5.2 462. 562785 0.6
110 5.0 462. 562691 0.9
105 4.7 462. 562644 1.0
100 4.5 462. 562614 1.0

95 4.3 462. 562365 0.9

90 4.1 ** N A

85 3.8 ** N A

* 3.6 ** N A
Maxi mum frequency error: 462. 562785
462. 562500
*MFR rat ed battery endpoint. + .000285 MHz

**Processor shut -down.

FCC Part 95 specifies .00025% or a nmaxinmm of + 001156 Mz,

correspondi ng t

High Limt
Low Limt

GVRS Channel s:

CH1:
CH2:

o:

462. 563656 MHz
462.561344 NHz

12

APPENDI X A

CHANNEL ASSI GNVENT

462. 5625 MHz
462. 5875 MHz




CH3: 462.6125 MHz
CH4: 462.6375 MHz
CH5:  462.6625 MHz
CH6: 462.6875 MHz
CH7: 462.7125 Mz

CH15: 462.5500 MHz
CH16: 462.5750 MHz
CHL17: 462.6000 MHz
CH18: 462.6250 MHz
CH19: 462.6500 MHz
CH20: 462.6750 MHz
CH21: 462.7000 MHz
CH22: 462.7250 MHz

FRS Channel s:

CH8: 467.5625 MHz
CH9: 467.5875 MHz
CH10: 467.6125 MHz
CH11: 467.6375 MHz
CH12: 467.6625 MHz
CH13: 467.6875 MHz
CH14: 467.7125 MHz

APPENDI X B

FCC LI CENCE REQUI REMENT

IMPORTANT NOTICE
FCC LICENCE REQUIRED

The FG2 operates on GMRS (General Mobile Radio Service) frequencies which require an FCC (Federal Communications
Commission) license. Information on how to apply for a license is included in the owner’s manual. A user must be licensed



prior to operating on channels 1 — 7 or 15 22, which comprise the GMRS channels of the FG2. Serious penalties could result
for unlicensed use of GMRS channels, in violation of FCC rules, as stipulated in the Communications Act’s Sections 501 and
502 (amended).

Licensed users will be issued a call sign by the FCC which should be used for station identification when operating the FG2.
GMRS users should also cooperate by engaging in permissible transmissions only, avoiding channel interference with other
GMRS users, and being prudent with the length of their transmission time.

Questions regarding the license application should be directed to the FCC at

1-888-CALL FCC. Additional information is available on the FCC’s website at
www.fcc.gov

APPENDI X 1

FUNCTI ON OF DEVI CES

SEMICONDUCTORS AND FUNCTIONS

QF1 25C4226 RX/TX VCO BUFFER



QV1
QV2
QR1
QR2
QR3
QR5
QR6
QT1
QT2
QT3
QF2
QS1
QS2
QS3
QS4
QS5
QS7
QS8

I C1
I C2
I C3
| G4
| C5
| 6
| C7
| C8
I

KRC104S RX/TX VCO SWITCHING
25C4226 0.S.C
25C4226 RX RF AMP.
2S5C4226 1' ST M XER
KTC3880S 1'ST | F AWP.
KTC3875S CTCSS DET.
KTA1504ST1(G) AUDI O PATH SW TCH
25C4226 TX BUFFER
2SC4226 TX PONER DRI VE AMP.
DRF1401 TX POWER FINAL AMP.
KRC104S X SW TCH
KRA105S RX B+ SW TCHI NG
KRA105S RX P/'S SW TCH NG
KRA105S TX B+ SW TCH NG
KRC104S TX B+ SW TCH NG
KRA105S VOX QUT SW TCH NG
KRA101S PTT DETECTOR
KRA105S LCD BACK LI GHT SW TCHI NG
DBL5018V 2'ND MIXER, IF, AND FM DETECTOR
NJM2070 AUDI O PONER AMP.
S3C728X27- QZR8 CPU
TB31202FN PLL FREQUENCY SYSTHESIZER
TK71330 REGULATOR
LM324 PRE-EMPHASIS AND 300Hz HPF
24WC02J EEPROM
LM324 CTCSS LOWPASS FILTER
LM324 DE-EMPHASIS AND 300Hz HPF

APPENDI X 2

C RCU TS AND DEVI CES TO STABI LI ZE FREQUENCY

The PLL synthesizer of the signal loop PLL circuit with the reference
of 6.25 kHz. The I PLL IC includes all the function such as the

reference
det ect or,

oscill ator,

the driver, the phase detector, the 1ock

and the progranmmabl e di vider.



At the reference oscillator, the 21.250 MHz TCXO of the TCXO-1 is
connected to the pin 10,11 of the I1C4 to oscillate the frequency of
21.250 MHz. The TCXO (21.250 WMHz) is the tenperature conpensation
circuit to maintain the frequency within the allowable error range
even under a |ow tenperature of -30.

The phase detector send out the output power to the loop filter
through 3 pin of the IC4. IF the oscillation frequency of the VCO is
| ow conpared to the referenced frequency, the phase detector sends
out the output power in positive pulse. If the oscillation frequency
of the VCO is high, phase detector send out can nmaintain the
frequency set.

G RCU TS AND DEVI CES TO
STABI LI ZE FREQUENCY, etc.
FCC ID: MVAFG2

APPENDI X 2
APPENDI X 3

G RCU TS AND DEVI CES TO
SUPPRESS SPURI QUS EM SSI ONS, ETC.

The transmtted signal of approximately 7 nW conbined at the driver
TR is supplied to the base of the Qr2 anplifier. the transmtted



signal anplified to 0.5 W here passes the TX LPF of the 2nd
characteristic of the LT4 and the LT5, and RX/TX swtching takes
place by the DT2. After this, the signal is provided to the antenna
the TX LPF of the 1st characteristics, consisted of the LT7.

G RCUITS AND DEVI CES TO

SUPPRESS SPURI OUS EM SSI ONS, etc.
FCC I D: MVAFG2

APPENDI X 3



