Test Report
TEST PROCEDURES AND TEST SI TE DESCRI PTI ON

DATE: 11-6-2007

FCC I D. AMAUT037

MODEL: GVR1838

DESCRI PTI ON:  Handy type 22CH FRS/ GVRS Radi o

Tested by: M. K Toyoda

Uni den El ectronics Products (Shenzhen) Co., Ltd
Tong Mei Village, Fuk Wng Chen,

Baoan, Shenzhen, China

TEL: 86755-2731-5111-7658

E-mai | : TOYO@uni den.co.jp

MEASUREMENT | TEMS Section No.

1. DC Voltage & Current into Final Device 2.1033(0) (8)

2. RF Qutput Power 2.1046

3. Modul ation Characteristics (Audio Roll-off) 2.1047

4. Modul ation Characteristics (Audi o Frequency Response) 2.1047

5. Mdul ation Characteristics (Mddulation Limting) 2.1047 & 95.637(a)
6. QOccupi ed Bandwi dth 2.1049(c) (1) & 95.635(b)(1)(3)(7)

7. Spurious & Harnonic Em ssion at Antenna Term nal 2.1051

8. Field Strength of Spurious/Harnonic Radiation 2.1053 & 95.635(b)(7)
9. Frequency Stability (Tenperature) 2.1055

10. Frequency Stability (Voltage) 2.1055

NOTE: Li st of measurenent equi pnment and test site description
are included in this EXH BIT.
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1. DC Voltage & Current into Final Device 2.1033(0) (8)

To measure the DC Voltage and Current into Final Anplifying Device,
t he nmeasuring equi pnent was connected to the actual P.C Board of the
transmtter

FCClimts: Not specified
Test Results: Refer to test data
2. RF Qutput Power 2.1046 & 95.639

The unit was tuned-up in accordance with the alignnent procedure
stated in the EXH BIT-6, and was | oaded into a 50-ohmresistive
termnation. The unit was powered through its normally supplied
power cable by a DC power supply. Power supply voltage was set to
nom nal voltage at the power supply termnals with the transmtter
of f.

The unit was operated for three consecutive test cycles of 15 m nutes
standby and 5 mnutes in transmtting. At the end of the third 5

m nutes period, the RF output power is neasured. During the test, no
conponents of the em ssion spectrumexceed the limt specified in the
applicable rule part for occupied bandwi dth or em ssion |imtations.

FCClimts: 0.5 WERP for FRS and 5WERP for GVRS

Test Results: Refer to test data

3. Mdul ation Characteristics (Audio Roll-off) 2.1047

To neasure the audio roll-off filter response, an audi o frequency
oscillator and AF VTVM were connected to the actual P.C Board of the
transmtter. AF VIVM and an oscilloscope nonitored the output of the
audio filter. An AF input |evel was naintai ned was mai nt ai ned
constant at |east 10 dB below the saturation |evel at maxi nmum
response frequency. The neasurenent was nade under the above
conditions by varying the frequency between 1 kHz and 100 kHz.

FCC limits: 3 kHz - 20 kHz: -60 logi (F/3) dB

Test Results: Refer to test data
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4. Modul ation Characteristics (Audi o Frequency Response) 2.1047

The audi o frequency response was neasured in accordance with TIA/El A
Specification 603. Operate the unit under the standard test
conditions and nonitor the output with a nodul ation or a calibrated
test receiver.

The i nput required to produce 30 percent nodul ation | evel was

nmeasur ed.

5. Modul ation Characteristics (Mdulation Limting) 2.1047 & 95.637(a)

The transmtter shall be adjusted for full rated system deviation,
1000 Hz and reference it as 0dB input. Wth nodul ati on frequencies
of 300, 1000 and 3000 Hz respectively, vary the audio input to a

| evel 20dB above that required at 100 Hz to produce 60% of rated
systemdeviation. This is required for both up to and down
nodul ati on. Record the percent of full system deviation obtained as
a function of input |evel.

FCClimts: +/-2.5 kHz devi ati on
Test Results: Refer to test data
6. QOccupi ed Bandwi dth 2.1049(c) (1) & 95.635(b)(1)(3)(7)

The spectrum of the nodul ated carrier was nonitored by a panoram c
nmet hod capabl e of 60dB anplitude range. The unit was nodul ated with
a 2500 Hz audio signal at an input |evel 16dB above that required for
50% of maxi mum system devi ati on.

In case the 100Hz of CTCSS tone or 100 bps of digital coded data
nodul ation is indicated for this transmtter, a representative
measurenent data for this operation is al so presented.

Since the total deviation of the unit is designed as 4.7 kHz D v.,

t he devi ation of 2500Hz audi o signal was set to 3.7 kHz Div., as the
maxi mum devi ati on of tone or digital coded signal was continuously
set to 1.0 kHz Div.

At first, tone or digital signal was disabled and set the 2500 Hz

audio signal to 1.85 kHz deviation (= 50%of 3.7 kHz deviation).
Then, the input |evel of 2500Hz audi o signal was increased by 16dB.
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In this condition, the tone or digital coded signal was then enabl ed
and i nposed with 2500Hz audi o signal.

FCClimts: a) -25dB (50 - 100% of assigned frequency)
b) -35dB (100 - 250% of assigned frequency)
c) 43 + 10l ogio (RF output power in Watts) dB
or 80dB, whichever is |esser attenuation
for nore than 250% of assigned frequency

Test Results: Refer to test data

7. Spurious & Harnonic Em ssion at Antenna Term nal 2.1051

Spurious radiations are the radi o frequency voltage or power
generated within the equi pnment and appearing at the equipnent's
output term nals when properly |oaded with its characteristic
non-radi ating | oad.

The unit was nodul ated with a 2500 Hz tone at an input |evel 16dB
greater than that required 50% nodul ati on. The spectrum was scanned
fromthe | owest frequency generated in the equipnent to the tenth
harnmoni ¢ of the carrier.

FCClimts: 43 + 10l ogio (RF output power in Watts) dB

Test Results: Refer to test data.

8. Field Strength of Spurious & Harnonic Radi ation 2.1053

Measurenment Procedure & Test Site Description

Field strength neasurenents of radi ated spurious em ssions were mde
on a 3-neter range naintained by Uniden Corporation in Japan.

Conpl ete description and neasurenent data of this test site have been
pl aced on file wth the Comm ssion. The equi pnent was scanned for
radi ated em ssions in a schedul ed enclosure prior to open field

t esting.

For each spurious or harnonic frequency, the antenna was raised and
| owered to obtain a maxi mum readi ng on the Spectrum Anal yzer with
antenna horizontally polarized. Then the turntable, on which the
equi pnent under test was placed, was rotated a m ni nrum of 360 degree
to further increase the reading on the Spectrum Anal yzer. This
procedure was repeated with the antenna vertically polarized.
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FCClimts: 43 + 10l ogio (RF output power in Watts) dB

Test Results: Refer to test data

9. Frequency Stability (Tenperature) 2.1055(a) (2)

Frequency neasurenent was perfornmed at the extrenes of throughout the

range -20 °Cto +50 °C (-30 °Cto +50 °C for GWRS) and at intervals of
not nore than 10 degrees C throughout the range. A period of tine
sufficient to stabilize all of the conponents in the equi pnent was

al l owed prior to frequency neasurenent.

The frequency of the unit was neasured by extracting a sanple of the
carrier and neasuring its center frequency by equi pnent having a
degree accuracy at least 10 tinmes that of the mninumto be neasured.

FCClimts: 0.00025% 2.5 ppmfor FRS
0.00050% 5.0 ppm for QGVRS
Test Results: Refer to test data
10. Frequency Stability (Voltage) 2.1055(a) (2)

Frequency neasurenment was perfornmed at the extrenes of throughout the
range 85% and 115% of the nom nal voltage. Extracting a sanple of
the carrier and measuring its center frequency by equi pnent having
degree accuracy at least 10 tinmes that of the mninumto be neasured
neasured the frequency of the unit.

FCClimts: 0.00025% 2.5 ppmfor FRS
0. 00050% 5.0 ppm for QGVRS

Test Results: Refer to test data
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1. RF Output Power & DC Voltage and Current into

PWR

Final Amplifying Device

AMWUTO37_TA_DATA.xIs

2.1033(0) (8)

TX FINAL TRANSISTOR
OUTPUT POWER
MEASURED FREQUENCY (50Q TERMINATED) DRAIN DRAIN
(MH2) (Watts) VOLTAGE (V) CURRENT(A)
462.5625 1.10 5.2 0.43
467.5625 0.48 5.2 0.28
2. RF Output Power 2.1046

OUTPUT POWER

OUTPUT POWER

MEASURED FREQUENCY (50Q TERMINATED) (ERP)
(MHZ) (Watts) (Watts)
462.5625 1.10 0.75
467.5625 0.48 0.45

Note:

a) OUTPUT POWER (50Q TERMINATED) was measured by opening the enclosure.

b) ERP was measured based on substitution method using with standard

dipole antenna.



AF-ROLL

AMWUTO37_TA_DATA.xIs

3. MODULATION CHARACTERISTICS (AUDIO ROLL-OFF RESPONSE)

2.1047

AUDIO RESPONSE FCC
FREQUENCY ATTENUATION LIMIT
(kH2) (dB) (dB)
2.5 -0.9 --
3 -2.9 0.0
3.5 -5.8 -3.5
4 -9.0 -8.0
5 -14.8 -13.5
7 -23.7 -22.5
10 -33.2 -32.0
15 -46.7 -43.0
20 -59.6 -50.0
30 -61.5 -50.0
50 -61.6 -50.0
70 -61.5 -50.0
3 0.0
| 0
-10.0
@
20.0 B
S
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—— RESPONSE * 5
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TX AF RESP GMRS AMWUTO37_TA_DATA.xIs

4-1.  MODULATION CHARACTERISTICS (AUDIO FREQUENCY RESPONSE) 2.1047
GMRS MODE

CARRIER FREQUENCY: 462.5625 MHz

AUDIO RESPONSE
FREQUENCY ATTENUATION
(kHz) (dB)
0.1 -43.0
0.2 -39.4
0.3 -31.4
0.5 -5.1
0.7 -2.2
1 0.0
1.5 2.6
2 4.2
2.5 4.8
3 4.0
3.5 2.0
3.9 0.1
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TX AF RESP FRS AMWUTO37_TA_DATA.xIs

4-2. MODULATION CHARACTERISTICS (AUDIO FREQUENCY RESPONSE) 2.1047
FRS MODE

CARRIER FREQUENCY: 467.5625 MHz

AUDIO RESPONSE
FREQUENCY ATTENUATION
(kH2) (dB)
0.1 -43.1
0.2 -39.4
0.3 -31.4
0.5 5.5
0.7 2.7
1 0.0
1.5 2.8
2 4.4
2.5 4.8
3 4.2
3.5 2.0
3.9 0.1
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MOD-LIMIT GMRS AMWUTO37_TA_DATA.xIs

5-1. MODULATION CHARACTERISTICS (MODULATION LIMITING) 2.1047 & 95.637(a)
GMRS MODE
CARRIER FREQUENCY: 462.5625 MHz

MODULATION: AUDIO+CTCSS (167.9Hz)

AUDIO INPUT DEVIATION DEVIATION DEVIATION FCC
LEVEL (01.0KHz) (6300Hz) (03.0KHz) LIMIT
[mV] [kHZ] [kHZ] [kHZ] [kHZ]
1 0.75 0.46 0.87 2.5
5 1.86 0.48 1.61 2.5
10 2.11 0.52 1.64 2.5
20 2.15 0.59 1.65 2.5
30 2.19 0.67 1.65 2.5
40 2.21 0.75 1.65 2.5
50 2.21 0.82 1.64 2.5
60 2.21 0.92 1.63 2.5
70 2.21 1.00 1.62 2.5
80 2.20 1.10 1.62 2.5
90 2.19 1.16 1.62 2.5
100 2.19 1.25 1.62 2.5
Audio Input Level vs Deviation
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LIMIT [kHz]




MOD-LIMIT FRS AMWUTO37_TA_DATA.xIs

5-2. MODULATION CHARACTERISTICS (MODULATION LIMITING) 2.1047 & 95.637(a)
FRS MODE
CARRIER FREQUENCY: 467.5625 MHz

MODULATION: AUDIO+CTCSS (167.9Hz)

AUDIO INPUT DEVIATION DEVIATION DEVIATION FCC
LEVEL (01.0KHz) (6300Hz) (03.0KHz) LIMIT
[mV] [kHz] [kHZ] [kHZ] [kHZ]
1 0.74 0.47 0.87 2.5
5 1.88 0.50 1.58 2.5
10 2.14 0.53 1.60 2.5
20 2.18 0.59 1.61 2.5
30 2.23 0.67 1.61 2.5
40 2.23 0.75 1.61 2.5
50 2.25 0.83 1.60 2.5
60 2.25 0.91 1.59 2.5
70 2.25 0.98 1.59 2.5
80 2.24 1.06 1.59 2.5
90 2.24 1.12 1.59 2.5
100 2.24 1.22 1.59 2.5
3,00 Audio Input Level vs Deviation
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OoBW UT037Z_OBW.xls

6. OCCUPIED BANDWIDTH 2.1049(c) (1) & 95.635(b)(1)(3)(7)
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OoBW UT037Z_OBW.xls
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ANT-C AMWUTO37_TA_DATA.xIs

7. SPURIOUS & HARMONICS EMISSION AT ANTENNA TERMINAL 2.1051
Harmonics 462.5625MHz GMRS 467.5625MHz FRS
of Carrier [dBc] [dBc]

1 - -

2 73.0 71.0
3 70.1 68.5
4 82.5 81.0
5 78.7 77.8
6 84.7 83.2
7 93.0 91.0
8 98.9 96.5

NOTE:  The measurement was performed by opening the enclosure.



8-1.

TX:

FSM

FIELD STRENGTH OF SPURIOUS & HARMONICS RADIATION

AMWUTO37_TA_DATA.xIs

2.1053 & 95.635(b)(7)

GMRS
462.5625 MHz
EMISSIONS | EUT, PLACED | ANT, POLARITY | ATTENUATION| FCC LIMIT MARGIN
(WHz) V/H V/H (dBc) (dBc) (dB)
462.5625 v v - - -
462.5625 v H - - -
462.5625 H v - - -
462.5625 H H - - -
925.1250 v v 45.7 41.8 3.9
925.1250 v H 58.3 41.8 16.5
925.1250 H v 52.2 41.8 10.4
925.1250 H H 50.9 41.8 9.1
1387.6875 v v 48.0 41.8 6.2
1387.6875 v H 62.3 41.8 20.5
1387.6875 H v 62.8 41.8 21.0
1387.6875 H H 57.0 41.8 15.2
1850. 2500 v v 59.7 41.8 17.9
1850. 2500 v H 62.2 41.8 20.4
1850. 2500 H v 62.9 41.8 21.1
1850. 2500 H H 62.3 41.8 20.5




8-2.

TX:

FSM

FIELD STRENGTH OF SPURIOUS & HARMONICS RADIATION

AMWUTO37_TA_DATA.xIs

2.1053 & 95.635(b)(7)

FRS
467.5625 MHz
EMISSIONS | EUT, PLACED | ANT, POLARITY | ATTENUATION| FCC LIMIT MARGIN
(WHz) V/H V/H (dBc) (dBc) (dB)
467.5625 v v - - -
467.5625 v H - - -
467.5625 H v - - -
467.5625 H H - - -
935.1250 v v 43.7 39.5 4.2
935.1250 v H 56.8 39.5 17.3
935.1250 H v 47.6 39.5 8.1
935.1250 H H 49.3 39.5 9.8
1402.6875 v v 54.3 39.5 14.8
1402.6875 v H 61.5 39.5 22.0
1402.6875 H v 60.8 39.5 21.3
1402.6875 H H 60.8 39.5 21.3
1870.2500 v v 58.3 39.5 18.8
1870.2500 v H 56.8 39.5 17.3
1870.2500 H v 61.1 39.5 21.6
1870.2500 H H 62.2 39.5 22.7




F-TEMP GMRS AMWUTO37_TA_DATA.xIs

9-1. FREQUENCY STABILITY (TEMPERATURE RANGE) 2. 1055

GMRS MODE

MEASURED FREQUENCY : 462.5625 MHz

TEMPERATURE FREQ. TOLERANCE FCC LIMIT

MHz Hz % +% =%

-30 462.562030 -470 -0.0001016 | 0.00050 | -0.00050
-20 462.562320 -180 -0.0000389 [ 0.00025 | -0.00025
-10 462.562640 140 0.0000303 | 0.00025 | -0.00025
0 462.562870 370 0.0000800 | 0.00025 | -0.00025
10 462.562780 280 0.0000605 | 0.00025 | -0.00025
20 462.562620 120 0.0000259 | 0.00025 | -0.00025
25 462.562520 20 0.0000043 | 0.00025 | -0.00025
30 462.562450 -50 -0.0000108 [ 0.00025 | -0.00025
40 462.562360 -140 -0.0000303 [ 0.00025 | -0.00025
50 462.562630 130 0.0000281 | 0.00025 | -0.00025
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F-TEMP FRS AMWUTO37_TA_DATA.xIs

9-2. FREQUENCY STABILITY (TEMPERATURE RANGE) 2. 1055
FRS MODE
MEASURED FREQUENCY : 467 .5625 MHz
TEMPERATURE FREQ. TOLERANCE FCC LIMIT
MHz Hz % +% =%
-30 467.562010 -490 -0.0001048 | 0.00050 | -0.00050
-20 467.562280 -220 -0.0000471 [ 0.00025 | -0.00025
-10 467.562590 90 0.0000192 | 0.00025 | -0.00025
0 467.562830 330 0.0000706 | 0.00025 | -0.00025
10 467.562750 250 0.0000535 | 0.00025 | -0.00025
20 467.562600 100 0.0000214 | 0.00025 | -0.00025
25 467.562510 10 0.0000021 | 0.00025 | -0.00025
30 467.562420 -80 -0.0000171 [ 0.00025 | -0.00025
40 467.562310 -190 -0.0000406 [ 0.00025 | -0.00025
50 467.562600 100 0.0000214 | 0.00025 | -0.00025
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F-VOLT GMRS

10-1. FREQUENCY STABILITY (VOLTAGE RANGE) 2.1055
GMRS MODE
MEASURED FREQUENCY : 4625625 MHz
VOLTAGE FREQ. TOLERANCE FCC LIMIT
\) (%) MHz Hz % + % - %
3.60 60 46256249 210 | -0.0000022 |  0.0005 ~0.0005
4.80 80 46256249 210 | -0.0000022 |  0.0005 ~0.0005
5.10 85 46256249 210 | -0.0000022 |  0.0005 ~0.0005
5.40 90 46256249 210 | -0.0000022 |  0.0005 ~0.0005
5.70 95 46256249 210 | -0.0000022 |  0.0005 ~0.0005
6.00 100 46256249 210 | -0.0000022 |  0.0005 ~0.0005
6.30 105 46256249 210 | -0.0000022 |  0.0005 ~0.0005
6.60 110 46256249 210 | -0.0000022 |  0.0005 ~0.0005
6.70 112 46256249 210 | -0.0000022 |  0.0005 ~0.0005
0.0006
0.0004 |
== TOLERANCE %
- - = FCC LIMIT + %
0.0002 - - = FCC LIMIT - %
0.0000
50
-0.0002 |
-0.0004 |
~0.0006

NOTE: BATTERY ENDPOINT --- 3.6V




F-VOLT FRS

AMWUTO37_TA_DATA.xIs

10-2. FREQUENCY STABILITY (VOLTAGE RANGE) 2. 1055
FRS MODE
MEASURED FREQUENCY : 467.5625 MHz
VOLTAGE FREQ. TOLERANCE FCC LIMIT
) (%) MHz Hz % + % - %
3.60 60 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
4.80 80 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
5.10 85 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
5.40 90 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
5.70 95 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
6.00 100 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
6.30 105 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
6.60 110 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
6.70 112 467.56249 -10 -0.0000021 [ 0.00025 -0.00025
0.00030
0.00020
—&— TOLERANCE %
- o om 0
0.00010 FCC LIMIT + %| |
= = = FCC LIMIT - %
0.00000 & . 4 ¢ ¢ L 4
60 70 80 90 100 110 120
-0.00010
-0.00020
-0.00030

NOTE:

BATTERY ENDPOINT --- 3.6V



EQU-UC EQU-UC.XLS
LIST OF MEASUREMENT EQUIPMENTS
NO Uniden # Type of Instrument Model Manufacturer Serial No. Calibration | Calibration
Organization
1 BA-1 ANTENNA KBA-523 KYORITSU 9100031 -- X
3 EABF-022 ANTENNA CBL6112B SCHAFFNER 2908 -- X
5 EABF-012 ANTENNA 3116 ETS 33925 -- X
6 EABF-016 ANTENNA 3115 ETS 34771 -- X
19 EABF-005 DIPOLE ANTENNA | MP534B(1/2) ANRITSU 6200303778 ANRITSU 2007/6/8
20 EABF-006 DIPOLE ANTENNA | MP534B(2/2) ANRITSU 6200303778 ANRITSU 2007/6/8
22 EABF-002 DIPOLE ANTENNA MP651B ANRITSU 6200315527 ANRITSU 2007/6/8
23 ELA-001 LINE-IMPEDANCE KNW-407 KYORITSU 8-1636-3 KYORITSU | 2007/4/17
STABLIZATION
24 ELA-002 LINE-IMPEDANCE KNW-407 KYORITSU 8-1640-3 KYORITSU X
STABLIZATION
27 EABF-020 MICROWAVE 83051A AGILENT MY39500405 -- X
SYSTEM
30 EP-094 POWER SUPPLY 87421A AGILENT 3611A02112 -- X
37 EAH-019 SPECTRUM E7405A AGILENT MY44211026 Agilent 2007/3/7
ANALYZER Technologies
42 -- Pre-amplifier AFS4-00100400- MITEQ 924303 X
13-S4
44 -- Signal Generator E4438C AGILENT MY44260092 Agilent 2007/7/20
Technologies




