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Required information per 1SO I EC Guide 25-1990, paragraph 13.2:
a) TEST REPORT ( SUPPLENMENTAL)

b) Laboratory: M Fl om Associ ates, Inc.
(FCC. 31040/ SI'T) 3356 N. San Marcos Pl ace, Suite 107
(Canada: 1C 2044) Chandler, AZ 85225

c) Report Nunber: d0290005

d) dient: E. F. Johnson Conpany,
299 Johnson Ave.
Waseca, MN 56093-0514

e) ldentification: 242-5326- 201- AAAB
FCC I D. ATH2425326

Descri ption: VHF Mobi | e Transcei ver
f) EUT Condition: Not required unless specified in individua
tests.
g) Report Date: Sept enber 3, 2002
EUT Recei ved: May 10, 2002
h, j, k): As indicated in individual tests.

i) Sanpling nmethod: No sanpling procedure used.

) Uncertainty: I n accordance with MFA internal quality manual.

m Supervised by: aﬁ"/‘ &

Morton Flom P. Eng.

n) Results: The results presented in this report relate
only to the itemtested.

0) Reproduction: This report mnust not be reproduced, except in
full, wthout witten permssion from this
| abor at ory.
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| DENTI FI CATI ON CF THE EQUI PMENT UNDER TEST ( EUT)

NAVE AND ADDRESS COF APPLI CANT:

E. F. Johnson Conpany
299 Johnson Ave.
Waseca, MN 56093-0514

MANUFACTURER

Uni no Technol ogy Co. Ltd.
480- 12 Bangbae- Dong, Seocho-CGu
Seoul 137-063, Korea

FCC I D ATH2425326
MODEL NO 242-5326-201- AAAB
DESCRI PTI ON: VHF Mbbil e Transcei ver
TYPE OF EM SSI ON: 16KOF3E, 11KOF3E, 8KOFl1lE
FREQUENCY RANGE, MHz: 146 to 174
PONER RATI NG Watts: 50 to 100
Sw t chabl e X Variable ___NA
MODULATI ON: AMPS
__ TDWVA
_____ CDwvA
X OTHER
ANTENNA: HEL| CAL
MONOPOLE
VH P
x OTHER

NOTE: For RF Safety test antenna gain taken at the upper range of
expected gain (i.e. 0 dBd) and RF Power set to highest nom nal
power across all channels.
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FCC I D: ATH2425326

M Fl om Associates, Inc. is accredited by the Anerican Associ ation
for Laboratory Association (A2LA) as shown in the scope bel ow

THE AMERICAN
ASSOCIATION

FOR LABORATORY
ACCREDITATION

ACCREDITED LABORATORY
A2LA has accredited

M. FLOM ASSOCIATES, INC.
Chandler, AZ

for technical competence in the field of

Electrical {EMC) Testing

The accreditation covers the specific tests and types of tests listed on the agreed
scope of accreditation. This Jaboratory meets the requirements of ISOAIEC 17025 -
1999 "General Requirements for the Competence of Testing and Calibration
Laboratories” and any additional program requirements in the identified field of testing
Testing and calibration laboratories that comply with this International Standard also
operate in accordance with ISO 8001 or IS0 9002,

Presented this 2™ day of March, 2001.

President

n

WA For the Accreditation Council

o Certificate Number 1008.01
E Valid to December 31, 2002

For tests or types of tests to which this accreditation applies, please refer to the
laboratory's Electrical (EMC) Scope of Accreditation

% American Association for Laboratory Accreditation

SCOPE OF ACCREDITATION TO ISO/IEC 17025-1999

M. FLOM ASSOCIATES, INC.
Electronic Testing Laboratory
3356 North San Marcos Place, Suite 107
Chandler, AZ 85225
Morton Flom  Phone: 480 926 3100

ELECTRICAL (EMC)

Valid to: December 31,2002 Certificate Number: 1008-01
In ition of the letion of the A2LA ion process, itation is granted to
this laboratory to perform the following electromagnetic compatibility tests:

Tests Standard(s)

RF Emissions FCC Part 15 (Subparts B and C) using ANSI C63.4-1992,

CISPR 11; CISPR 13; CISPR 14; CISPR 22; EN 55011; EN
55013; EN 55014; EN 55022;; EN 50081-1; EN 50081-2;
ICES-003; AS/NZS 1044; AS/NZS 1053; AS/NZS 3548,
AS/NZS 4251.1; CNS 13438

Harmonic Currents EN 61000-3-2

Fluctuation and Flicker EN 61000-3-3

RF Immunity EN: 50082-1, 50082-2 (both excluding “Power Freguency
Magnetic Field Immunity "), 55024 (excluding Power
Freguency Magnetic Field and Conducied Immunity):
AS/NZS 4251.1

Electrostatic Discharge (ESD) EN 61000-4-2

Radiated Susceptibility EN 61000-4-3; ENV 50140; ENV 50204; IEC 1000-4-3;
IEC 801-3

EFT EN 61000-4-4; IEC 1000-4-4; TEC 801-4

Surge EN 61000-4-5; ENV 50142; IEC 1000-4-5; [EC 801-5

Voltage Dips, Short Interruptions, and

Line Voltage Variations EN 61000-4-11

47 CFR (FCC) Part: 2, 18, 21, 22, 23, 24, 25, 26, 27, 74, 80, 87, 90, 95, 97, 101
(excluding SAR Testing)

(A2LA Cert. No. 1008.01) 05/10/02 Page 1 of |

5301 B Pike, Suite 350 « Frederick, M 21704-8373 « Phone: 301-644 3248 « Fax: 301-662 2974 @

"This laboratory is accredited by the American Association for
Laboratory Accreditation (A2LA) and the results shown in this
report have been determ ned in accordance with the |aboratory's
terms of accreditation unless stated otherwise in the report.”

Should this report contain any data for tests for which we are not
accredited, or which have been undertaken by a subcontractor that
is not A2LA accredited, such data would not covered by this

| aboratory's A2LA accreditation.
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STANDARD TEST CONDI TI ONS
and
ENG NEERI NG PRACTI CES

Except as noted herein, the follow ng conditions and procedures
wer e observed during the testing:

In accordance with ANSI C63.4-1992/2000, section 6.1.9, and
unl ess otherwise indicated in the specific nmeasurenent results, the
anbient tenperature of the actual EUT was maintained within the
range of 10° to 40°C (50° to 104 °F) unless the particul ar equi pment
requi renents specify testing over a different tenperature range.
Al so, unless otherwise indicated, the humdity levels were in the
range of 10%to 90% relative humdity.

Prior to testing, the EUT was tuned up in accordance with the
manuf acturer's alignment procedures. All external gain controls were
mai ntai ned at the position of nmaxi mum and/ or optinmm gai n throughout
t he testing.

Measurenent results, unless otherwise noted, are worst case
nmeasur enent s.
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Nane of test:

Speci fication:

Measur enent Qui de:

Test Equi pnent:

Measur enent
Pr ocedur e:

Resul t s:

MFA p0250006, d0290005
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Envi ronnent al Assessnent
FCC. 47 CFR 1.1310
ANSI /| EEE C95.1 1992

Maxi mum Per m ssi bl e Exposure ( MPE)
measur enent system consisting of:

Narda 8717-1174R, Radi ati on neter

Narda 8761D, E-field probe (300 kHz — 3 GHz)
(Cal i brated Nov-98)

1. The foll ow ng neasurenents were perforned
with a Narda probe using ANSI/IEEE C95.1 as a
gui de.

2. Prior to making any neasurenents, the
nmeasurenents systemwas calibrated in
accordance with the manufacturer’s
procedures.

3. The EUT’ s radiating el enent (antenna) was
placed on a 1 mtall table for ease of
testing. For equipnent normally operated on a
nmetal surface, a ground plane was used.

4. The renmi ni ng equi pnment necessary to

operate the EUT was mai ntained at a di stance
fromthe neasurenent arrangenent suitable to
mnimze interference wth the nmeasurenents.

5. The m nimum saf e di stance was cal cul at ed
fromthe formul a Power Density = EIRP / 41
(Peak Watts/nf). The calculation is shown wth
t he neasurenent dat a.

6. Wth the EUT operating at maxi mnum power, a
search was initiated for worst case em ssions
with the probe raised and | owered over a
range of 0.2 to 2 neters in height and over a
hori zontal plane of 0° to 360°

7. Average values were calculated for the
whol e body (0.2-2.0m, |ower body (0.2-0.8m
and upper body (1.0-2.0m.

At t ached.
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TEST SETUP: Maxi mum Per m ssi bl e Exposure (MPE)
g0250148: 2002- May-16 Thu 13:52: 40
STATE: 0: Gener al
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Nane of test: R F. Radi ati on Exposure
FCC Rul es: 1.1307, 1.1310, 1.1311, 2.1091
Descri ption, EUT: See page 2 of Test Report
Test Frequency, Mz = 146.1
Antenna Gain = 0 dbi
Ant enna Model ¥ \Wve
Rat ed Probe: Nar da 8761D Probe = 10 pWcnf to 20 mWcnf
LIMTS: Uncontrolled 0.3-1.234 MHz: Limt [nmwenf] = 100
Exposur e 1.34-30 MHz: Limit [mwven?] = (180/f2)
47 CFR 1.1310 30-300 MHz: Limt [mwenf] = 0.2
Table 1, (B) 300- 1500 MHz Limt [mwenf] = f/ 1500
1500- 100, 000 MHz: Limit [mwenf] = 1.0

Power, Conducted, W = 100
Power + Ant. Gain, W = 100
Limt: Uncontrolled Exposure = 0.2 mwven?f (50% Duty Cycl e)
Tested Di stance: 99 cm
Resul ts: Probe Height, m Power Density, nmWcnt
at tested distance 2.0 0. 15

1.8 0. 16

1.6 0.19

1.4 0. 18

1.2 0. 16

1.0 0.11

0.8 0. 09

0.6 0. 04

0.4 0.01

0.2 0.01
Power Density The neasured power density readi ngs were sunmned
Cal cul ati ons: and the results divided by the nunber of

readi ngs to cal cul ate the average.

For whol e body: Average of 0.2 to 2.0 m mWNcnf = 0. 158
For | ower body: Average of 0.2 to 0.8 m mWNcnf = 0.038
For upper body: Average of 1.0 to 2.0 m nmWecenf = 0.11
SUPERVI SED BY: Morton Flom P. Eng.
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Nane of test: R F. Radi ati on Exposure
FCC Rul es: 1.1307, 1.1310, 1.1311, 2.1091
Descri ption, EUT: See page 2 of Test Report
Test Frequency, Mz = 160.1
Antenna Gain = 0 dbi
Ant enna Model ¥ \Wve
Rat ed Probe: Nar da 8761D Probe = 10 pWcnf to 20 mWcnf
LIMTS: Uncontrolled 0.3-1.234 MHz: Limt [nmwenf] = 100
Exposur e 1.34-30 MHz: Limit [mwven?] = (180/f2)
47 CFR 1.1310 30-300 MHz: Limt [mwenf] = 0.2
Table 1, (B) 300- 1500 MHz Limt [mwenf] = f/ 1500
1500- 100, 000 MHz: Limit [mwenf] = 1.0

Power, Conducted, W = 100
Power + Ant. Gain, W = 100
Limt: Uncontrolled Exposure = 0.2 mwven?f (50% Duty Cycl e)
Tested Di stance: 146 cm
Resul ts: Probe Height, m Power Density, nmWcnt
at tested distance 2.0 0.04

1.8 0. 08

1.6 0.11

1.4 0. 16

1.2 0.19

1.0 0.19

0.8 0. 13

0.6 0.10

0.4 0.10

0.2 0. 07
Power Density The neasured power density readi ngs were sunmned
Cal cul ati ons: and the results divided by the nunber of

readi ngs to cal cul ate the average.

For whol e body: Average of 0.2 to 2.0 m mWNcnf = 0.128
For | ower body: Average of 0.2 to 0.8 m mWNcnf = 0.083
For upper body: Average of 1.0 to 2.0 m nmWecenf = 0.11
SUPERVI SED BY: Morton Flom P. Eng.
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Nane of test: R F. Radi ati on Exposure
FCC Rul es: 1.1307, 1.1310, 1.1311, 2.1091
Descri ption, EUT: See page 2 of Test Report
Test Frequency, Mz = 173.9
Antenna Gain = 0 dbi
Ant enna Model ¥ \Wve
Rat ed Probe: Nar da 8761D Probe = 10 pWcnf to 20 mWcnf
LIMTS: Uncontrolled 0.3-1.234 MHz: Limt [nmwenf] = 100
Exposur e 1.34-30 MHz: Limit [mwven?] = (180/f2)
47 CFR 1.1310 30-300 MHz: Limt [mwenf] = 0.2
Table 1, (B) 300- 1500 MHz Limt [mwenf] = f/ 1500
1500- 100, 000 MHz: Limit [mwenf] = 1.0

Power, Conducted, W = 100
Power + Ant. Gain, W = 100
Limt: Uncontrolled Exposure = 0.2 mwven?f (50% Duty Cycl e)
Tested Di stance: 150 cm
Resul ts: Probe Height, m Power Density, nmWcnt
at tested distance 2.0 0. 15

1.8 0. 18

1.6 0.19

1.4 0.15

1.2 0.11

1.0 0. 09

0.8 0. 05

0.6 0. 04

0.4 0.01

0.2 0.01
Power Density The neasured power density readi ngs were sunmned
Cal cul ati ons: and the results divided by the nunber of

readi ngs to cal cul ate the average.

For whol e body: Average of 0.2 to 2.0 m mWNcnf = 0.145
For | ower body: Average of 0.2 to 0.8 m mWNcnf = 0.028
For upper body: Average of 1.0 to 2.0 m mWNcnf = 0.098
SUPERVI SED BY: Morton Flom P. Eng.
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(The followng will be placed in the Instruction Mnual)

MANDATORY SAFETY | NSTRUCTI ONS TO | NSTALLERS & USERS

Use only manufacturer or deal er supplied antenna.

Antenna M ni num Safe Di stance: 150 cm 50% Duty Cycl e.

Antenna Gain: zero dBd referenced to a dipole.

The Federal Conmunications Conm ssion has adopted a safety standard
for human exposure to RF (Radi o Frequency) energy which is bel ow
the OSHA (CQccupational Safety and Health Act) limts.

Ant enna Mounting: The antenna supplied by the manufacturer or
radi o deal er must not be nounted at a | ocation such that during
radi o transm ssi on, any person or persons can cone closer than the
above indicated m ninum safe distance to the antenna i.e. 150 cm
50% Duty Cycle .

To conply with current FCC RF Exposure limts, the antenna nust be
installed at or exceeding the m nimum safe di stance shown above,
and in accordance with the requirenents of the antenna manufacturer
or supplier.

Base Station Installation: The antenna should be fixed-nounted on
an outdoor permanent structure. RF Exposure conpliance nust be
addressed at the tinme of installation.

Ant enna Substitution: Do not substitute any antenna for the one
supplied or recommended by the manufacturer or radio dealer. You
may be exposi ng person or persons to excess radi o frequency

radi ation. You may contact your radio dealer or the manufacturer
for further instructions.

WARNI NG Maintain a separation distance fromthe antenna to a
person(s) of at least 150 cm 50% Duty Cycle

You, as the qualified end-user of this radio device nust control

t he exposure conditions of bystanders to ensure the m ni num
separation di stance (above) is nmintained between the antenna and
near by persons for satisfying RF Exposure conpliance. The
operation of this transmtter nust satisfy the requirenents of
Cccupational / Control | ed Exposure Environnent, for work-rel ated use.
Transmt only when person(s) are at |east the m ninum di stance from
the properly installed, externally nounted antenna.
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TESTI MONI AL
AND
STATEMENT OF CERTI FI CATI ON

THIS IS TO CERTI FY THAT:

1. THAT the application was prepared either by, or under the

di rect supervision of, the undersigned.

2. THAT the technical data supplied with the application was

taken under ny direction and supervi sion.

3. THAT the data was obtained on representative units,

randoni y sel ect ed.
4, THAT, to the best of ny know edge and belief, the facts

set forth in the application and acconpanying technical

data are true and correct.

OuBust (g

CERTI FYI NG ENG NEER: Morton Flom P. Eng.
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