FCC ID: ALHTKR-B20N-4

THE ALDPLICAMNT HAS BhENL CARUTIONED AS TO THE FOLLOWING:

15.21 TNFCGRMATION TC USER.

The users manhual or instruction manual for an intentional
radiator shall caution the user that changes or modifications not
expressly approved by the party responsible for compliance could

void the user's auvtnority to cperate rhe eguipment.

15.27 (a) SPECIAL ACCESSORIES.

Fguipment marketed Lo & consumer must be capable of complylng
with the necessary regulations 1in the configuration in which the
equipment 1is marketed. Where special 2ccessories, such as shielded
cables and/or specizl connectors are required to enable an
unintenticnal or 1ntentional radiator to comply with the emission
limits in ©hls equipment mist be marketed with, 1.e.
shipped ana sold witrn s speclai accessories. However, in lieu
of shipplng or  pacHading the special accessories with the
unintenticnal or intentional raciator, the responsible party may
employ other methods ~f ensuring that the special accessories are
provided to the consumer, without additional charge.

Information detalling any slternative method used to supply the
special accessories for a grant of equipment authorization or
retained 1in the wverificaticn records, as appropriate. The party
responsible  for the eguipment, as detailed in § 2.909 of this
chapter, shall ensure that ‘hese special accessorles are provided
with *he eguipment. The instruction manual for such devices shall
include appropriate instructions on the first page of text concerned
with the installation of the device fhat these special accessories
must be used with the device. IC is the responsibility of the user
to use the needed special accessories supplied with the equipment.

MFA p38S0003, d98al0Z9
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D)
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d)

n)

{(FCC:
(Canada:

Labcoratory:
3104G/51T)
IC 2044)
Report Number:

Client:

Identification:
Descriptlon:

EUT Condition:
Report Date:

FUT Recelved:

J, K

Sampling method:
Uncertalnty:

Supervised by:

Results:

Reproduction:

MFA p3BAO003, J98al029

FCC 1D: ALHTKR-B20N-4

1 of 36.
per ISC/IEC Goide 25-1990, paragraph 13.2:

TEST REPORT

Assoclates, Inc.
San Marcos Place,
L7 85224

M. Flom
3356 N.
Chandler,

Suite 107

de8a0029

Kenwood Communicatlons Corporation
F.O. Box 22745
Long Beach, CA

TKR-3820 (N}

FCC ID: ALHTKR-820N-4
UHF REPEATER
Not reqguired unless specified 1in individual
tests.

October 15, 1998
September 18, 1998

s indicated in individual tests.

No sampling procedure used.

In accordance with MEA internal guality manual.

Morton Flom, P. Eng.

The results presented in this report relate
only to the ltem tested.

except 1in

This report must not be reproduced,
from this

full, without written permission
laboratory.



FCC ID: ALHTKR-BZON-4
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PAGE NO. Z o

LIST QOF GENERAL I[NFORMATION REQUIRED FOR CERTIFICATION

IN ACCORDANCE WITH FCC RULES AND REGULATIONS,
VOLUME 11, PART 2 AND T

90

Sub-wart 2.1033

(cy [I7:  NAME AND ADDRESS OF APPLICANT:

Kenwood Communications Corporation
2201 ®. Dominguez St

F.O. Box 22745

Long Beach, CA  90801-5745

VENDOR:
Kenwood Communications Corporation
F.0. Box 22745
Long Beach, CA 90801-5745
{c)i2): FCC ID: ALHTKR-820N-4
MCDEL NO: TEKR-820 (N)

(c) (3): INSTRUCTION MANUAL(S):

FLEASE SEE ATTACHED EXHIBITS

(cy (4): TYPE CF EMISSION: 11KOF3E
(c) t5): FREQUENCY RANGE, MHz: 406 to 430
(c) (6} POWER RATING, Watts: 7 to 25

% Switchable Variable N/A

(c) (7):  MAXIMUM FOWER RATING, Watts: 500

MFA 03830003, <98a0029



FCC ID: ALHTKR-B20N-4

PAGE NO. 1 of 36.

Subpart 2.1033 (continued)
{c)(8): VOLTAGES 4 CURKRENTS IN ALL FLEMENTS IN FINAL R. F. STAGE,
INCLUDING | FINAL % RLNSISFGK OR JOLIDgﬁTATE_EEVICE:

COLLECTOR CURRENT, A = per manual
COLLECTOR VOLTAGE, Vdc = per manual

SUppPLY VOLTAGE, Vac = 120

(cy (9): TUNE-UP PROCEDURE:

PLEASE SER ATTACHED EXHIBITS

(c) (1) rIR UIlT i CRnI/ClBCDI“ DEJ(R[DTION

lwaLﬂg H “Scripiion of clrcultry & devices provided for
ﬁetermln ng and stabilizing frequency, for suppression of
spuricus radiation, for limiting modulation and limiting

power .

STEASE SER ATTACHED EXHIBITS

(¢! (11): LABEL INFORMATION:

PLEASE SEE ATTACHED EXHIBITS

(c) (12): PHOTOGRAPHS:

PLEASE SEE ATTACHED EXHIBITS

(c) (13): DIGITAL MODULATION LELSCRIPTION:

ATTACHED EXHIBITS

% N/A
(c)(14): TEST AND MEASUREMENT DATA:
FOLLOWE

MFA p98SCLS3, d9BalDZS



FCC ID: ALHTKR-B820N-4

PAGE NC. 4 of 36.
Sub-part
2.1033(¢c) (14): TEST AND MEASUREMENT DATA

All  tests and nmeasuremsnt data shown were performed in
accordance with ~C | Reqgulations, Volume II; FPart Z,
Sub-part J, Sectlons 2.9247, 2.1833fr,, 2.1041, 2.10486, 2.1047,
2.1079, Z.:i051, = Phel TR > 1057 znd the following individual
Parts:

Vessels on the Great Laxes
g0 Qubparf U - Ladiotelephone Installations Required by the
Bridge-to-Briuge ActL

21 - Domestic Public Fixed Radlo Services
22 - Public Mobile Services
22 Subpart H - Cellular rRadlotelephone Service
~22.901(d) - Alternatlve technologles and auxiliary services
53 _ Tnternatioral Fixed Public Radiccommunication services
24 - Persocnal Communications Services
74 Subpart H - Low Zower Buxiliary Statlions
20 - Staticns 1n the Maritime Services
80 3ubpart = - Gencral Technical Standards
80 Subpart I - Fquipment Rurhorizarion for Compulsory Ships
80 Subpart K - Private Coast Statlons and Marine Utility
Stations
80 Subpart $ - Compulsory Radiotvelephone Installations for
Small Passenger Boats
80 Subpart T - Radiotelephone installaticn Required for

80 Subpar v - Epergency Fosition Indicating Radicbheacons
{mPIRB'S;
80 Subpart W - Global Marlit.ne istress and Safety System
(GMDS5)
80 Subpart X - Voluntary Radlo Installations
87 - Aviatlion Services
X a0 - Private Land Mobile Ra iio Services
94 - Private Operational-Fixed Microwave Service
95 Subpart A - General Mobile Radio Service (GMRS)
95 subpart C - Radio Control [(R/CY Radio Service
95 Subpart D - Citlzens Band (CB) Radlo Service
95 Subpart E - Family Radlo Service
95 Subpart ¥ - Interactive Yideo and Data Service (1VDS)

101 Flxed Miorowave

MFA p3B50003, d28allzs



FCC ID: ALMTKR-820N-4

(8}

PAGE NO. S oof 3

STAENDARD TEST CONDITIONS
and
ENGINEERING FRACTICES

Except as noted herein, the following conditions and procedures
were observed during the testing:

in accordance with ANSI C63.4-1992, sectlion §.1.9, and unless
otherwise indicated ir the specific measurement results, the ambient
temperature of the actusl EUT was maintained within the range of 10°
to 40°C (50° to 104 °F) unliess ithe particular equipment requirements
specify testing over & Adifferent temperature range. Alsc, unless
otherwise indicated, the humidity 1evels were in the range of 10% to
90% relative humiditly.

Prior to testing, the REUT was tuned up 1in accordance with the
manufacturer's alignment crocedures. All external gain controls were
maintained at the positlon of maximum and/or optimum gain throughout
the testing.

Measurement results, unless otherwise noted, are worst case
measurements.

MFA pSB890003, d58ab0z9d



FCC 10: ALHTKR-B2CN-4

PAGE NO. € of 36.

NAME OF TEST: carrier Output Power (Conducted)
SPECIFICATION: 47 CFr 210461 4,

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.1
TEST EQUIPMENT: As per attached page

MEASUREMEN" PHOCEDURE

1. The EUT was connected to & resiscive coaxial
normal load lmpedarnce, and the unmoduliated output power

reasured by means of an R. F. FoWer Meter.

Z. Measurement accuracy 1is 3%,

MEASUREMENT RESULTS
Worst case)

attenuator

of
wWas

FREQUENCY CF CRERIER, MHz = 415,05
~ SOWER SETTING R, E.
Low
High

F. POWER, WATTS

2
25

SUPERVISED BY: Morton Flom, P

MFA p98S0503, <98all29

Eng.



PAGE NO. 7o

?RﬁJSVIITt

TEST 1: R. F. POWER

TEST 2:

FREQUENCY 5

POWER_CONDUCTED MEASUREMENTS

CUTFUT
TARILITY

(2]
POWER
SUPPLY (3)
Asset Description s/n
(1) CORXIAL A PT“ENL TOR
100322 Narda 166- 14 7802
100123 Narda 76¢-10 13024
{00069 Bird 8329 (3u dB) 1008
% 100113 Sierra ©6o1A-3D 1059
(2) POWER METERS
100014 HP 43%A 1733205636
¥ 100039 HP 436A 2709820770
% 100020 HP 8901A POWER MCDE 2105A01087
(3] FREQUENCY COUNTER
100042 HP S3B83A 1679A00959
®x 100019 HP 53348 2704R00347
< 100020 HP 3901A FREQUENCY MCDE 2105R01087

MFA pSRI0CC3, d98al0Z%
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FCC 10: ALHTKR-BZON-4

PAGE NO. 5 cf 36,

NAME OF TEST: Unwanted Drissions {(Transmitter Conducted)
SPECIFICATICHN: 47 CFR Z.1051

GUIDE: ANST/TIAR/EIR-603-1992, Paragraph 2.2.13
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The emissions were measured far the worst case as follows:
ta): within & band of freguencies defined by the carriler

frequerncy plus and minus one channel.

(bi: from rthe lowest Ifreguency generated in the EUT and to at
least rthe 10th harmonic ©f the carrier frequency, or 40
GHz, whichever 1s lower.

2. The magnitude of spuricus emissions that are attenuated more
than 20 dB pelow the permissikble value necd not be specified.
3. MEASUREMENT RESULTS: ATTACHED FOR WORST CASE
FREOUENCY O CARRIER, MHz = 415,05
SPECTRIM SEARCHED, GHz = 0 to 10 x Fo
MEX IMUM RESPONSE, HZ = 2820
ALL OTHER EMISSIGNS = 2 20 dB BELOW LIMIT
LIMIT (S}, dBC
S (43+10xL0OG Py = -46 (2 Watts)
- (43+10xL0OG P) = =57 {25 Watts)

SUPERVISED BY: Morton Flom, P. Eng.

MFA 59890003, d9820025



PAGE NO. 9 of 356,

UPIZD BAMLD

WloTH
I OF-3AXD SHURIOUS

(TN~

ALHTKR-BZ20N-4

POWER
SUPPLY
hsset Descriotion
(1y AUDIO QS CILIA““PZJFI
100010 HP 204D
100017 HP 8%03A
x 100012 HP 331ZA

(2) CORXIAL ATTENUATOR

i00122 Narca NEET
100122 Narda 786-10
% 100069 Bird 5329 130 AB)
% 100113 Sierra wolA-3D
(3} FILTERS; NOTCH, HP, LE, BF

100126 Eagle THNE-1
¥ 100125 Eagie TNF-1
¥ 100124 Eagle TNE-1

I
ol

(4) SPECTRUM ANALY Z}
w 100048 HP BEGER
10Cn29 HP B56IE

(5% SCOPE
i00058 HE 1741A
T 7 100030 HP 5450Z4
T 00071 Tektronix 935

MFA 35890003, 49820029

CRATOR

1105R064683
2216R01753
1432A11250

100-250
50-60
250-350

2511A01467
3713A00104

4927AJU209
1935-3011343

FCC 1D
2AND 1oUs)
12) {3)
{5) {4}
s/n



FCC ID: ALHTKR-B20N-4

PAGE NO. 17 of

NAME OF TEST: ‘Transmitter Conducted)

g98a0023: 19%8-0ct

STATE: 1l:Low FPower

FREQUENCY TUNED, FREQUENCY LEVEL, dBm LEVEL, dBRc MARGIN, dB

MHz EMISSION, MHz -

415.050000 229.328000 -43.5 -76.5 -30.5
415.050000 124%.53%000 -42.8 ~75.8 -29.8
415.050000 1660.056000 -42.7 -75.7 -29.7
415.050000 c074.848000 -42.1 -75.1 -29.1
415.050000 2490 . 589000 -41.1 -74 .1 -28.1
415.050000 2G05,525000 -44 .4 -77.4 ~-31.4
415.050000 3119.9890040 -44.6 ~77.0 -31.6
415.050000 273242000 -43.8 -76.8 -30.8
415,050000 4150.801000 -44.6 -77.86 -31.6
415.050000 4565, 331000 -44 .6 -77.6 -31.6
415.050000 4980.509000 ~43.4 -76.4 -30.4
415.050000 5355,496000 -44 .6 -77.0 -31.6
415.05Q000 5410.504000 -38.4 -71.4 -25.4
415.000200C C225.9%0000 -37.2 -70.2 -24.7

MFA p383C003, d$8a0079



FCC ID: ALHTKR-B20N-4

PAGE NC. 12 of 38,

NAME OF TEST: Unwanted Emlssions (Transmitter Conducted)
g98a0022: 7598-0ct-14 #Wed 08:12:00

STATE: 2:High Power

TFREQUENCY TUNELD, T FREQUENCY LEVEL, dBRm "LEVEL, dBc MARGIN, dB
MMz EMISSION, MHz . R

415.050005 874.954000 -32.06 -76.5 -19.¢
415.050000 1245.07¢000 -32.5 -76.4 -19.5
415,050000 1660, 103000 -23.9 ~-67.8 -10.9
415.0500040 2075%.132000 -30 -73.9 =17

415.050000 2490.141900 -22.05 -66.4 -9.5
415%,650000 2505.574000 -30.4 ~-74.3 -17.4
415.050000 33220.208000 -32.3 -76.2 -192.3
415.050000 3735.206000 -30.06 -74.5 ~17.0
415.050000 4150.138C00 ~-33.46 -77.5 -20.6
415.050000 4565.05292000 -33.7 -77.6 -20.7
415.050000 49%0.497700 -33.6 -77.5 -20.6
£15.050000 5385.895000 -32.8 -76.7 -19.8
415.05C000 5210.682000 27,6 -71.5 -14.6
415.050000 6225, /97000 ~-25.4 -72.3 -15.4

MEA p3BYLTII, d9BalD2S




FCC ID: ALHTKR-820N-4

PAGE NO. B T T

NAME OF TEST: Field Strength of Spurious Radiation

SPECIFICATION: 47 CFR 2.1053(a)

GUID ANST/TIA/ELE-603-1392, Paragraph z2.2.12

TEST EQUIFPMENT: ns ver attached page

MRS UREMENT EROCEDURE

1. A description of The measurement facilitles was filed with the
Foc and was found to be In compliance with the reguirements of
Section 15.38, by letter from the FCC dated March 3, 1997, FILE
31040/SIT. All pertinent changes will be reported to the
Commissicn by up-date prilor to March 2000.

2. At first, 1in order to locate all spurious frequencies and

(o))

approximate amplitudes, and LO determine proper eguipment
functioning, the test sample was set up at a distance of three
meters from test instrument. Valld spurious signals were
determined by switchning the power on and off.

[—?-
T
@]

Tn the field, the test sample was placed on a wooden turntabie
apove ground at three (or thircy) meters away from the search
antenna. Excess power leads were coiled near the power supply.

The cables were oriented in order to obtain the max imum
response. AL each emission frequency, the turntable was rotated
<

and the search antennas wWere raised and lowered vertically.

-

The emission was observed with both a vertically polarized and
4 horizontally polarizea cearch antenna and the worst case was
used.

The field slrengtn of each cmission within 20 dB of the lamit
was recorded and corrected with the appropriate cable and
transducer Tactors.

The worst case for all channels 1s shown.

Measurement resusts: ATTACHED FOR WORST CASE

MF4 p9RSCOD3, 49820079
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PAGE NO. 13 of

RADIATEL

0 4m - 2m

im) "

(x) U]

FCC 10: ALHTKR-820N-4

TEST Selup

S5 ny

ig)

1A

I

(P
/ la) r

—

Pl

NOTES:
(a) Search Antenna - kotatable on
boom

(b) Non-metallic boom
(c)Non-metalllc mast

(d) Adjustable horizontally
(e} Equipment Under
(f) 1
{g)
(h)

Test
Turntable
Boom adjustable in helght.
External control cables routed

herizontally at least ore
wavelength.
(1) Rotatable

ff!rll!llI!l’!l’!l’lrlf7TrIl’If.l’YfIFT

rrrr s> rrrrir

9} Cables routed through hollow
turntable center

(k)30 cm or less

{li External power source

(i}

()} 10 cm diameter coll of excess
g,ak)l_e

(n) 25 cm (Vy, 1 m=7 m {V, H)

{0125 cm frem bottom end of 'V',

lm rormally
(pyCalibrated Cable at least 10m
in length
) hrplifier (optional)
rjSpectrum Analyzer

Asset Descripticon 5/7 Cycle Last Cal
TRANSDUCER
700065 EMCO 31093 100Hz-50MHz 2336 12 mo.
100033 Singer 94593-1 10kHz-32MHz 0219 12 mo.
% i000B8 EMCO 210%-B Z5MHz-30OMHEZ 23306 12 mo, QOct—98
¥ 100089 Rprel 2001 ZO0OMEz-1GHZ 001500 12 mo. Cct-98
Tk 100103 EMCO Zl1ls 1g‘; TAGHZ SONR-3925 12 mo. Oct-98
T 100085 EMCO 3116 105Hz-10GHzZ 2076 12 mo.
AMPLXﬁIRR
o 100028 HP B8449A 274sna00121 12 mo. Mar—498
SPECTRUM ANALYAE
100029 HP 250 3R 3/L;a7fluq 12 mo.
_5__100033 HT 8L4delZi 36ZEA0035Y 12 mo. Dec~87
100043 HP BooeR Z511AD1467Y o mo. Mar-98

MFA p3890003, d92a3023



FCC TD: ALHTKR-B20N-4

PAGE NO. 14 of 36.
NAME OF TEST: Field Strength of Spuriocus kadiation
ALL OTHER EMISSICNS = 2 20 JdBR BELOW LIMIT
SMTSSTON, WHz/EARMONIC . SPURIOUS LEVEL, dBc
. e High
<-70 <-65

2nd to 10th

SUPERVISED BY: Morton Flom, P. Eng.

MEA pGBOLOO3, «98al029



FCC ID: ALHTKR-820N-4

PAGE NO. 1% ol 36.
NAME OF TzZST: Emission Masks (Occupied Bandwidth)
SPECIFICATION: A S N ST A R R I

GUIDE:

ANSI/TIA/EIA-603-1992, Paragraph 2.2.11

TEST EQUIPMENT: Ls per preavious page

MEASUREMENT PROCEDURE

The EUL and test eguipment weres set up as shown on  the
following page, witn the Spesctrum Analyzer connected.

For EUTs supporting audio modulation, the audic signal
generator was adjusted to the frequency of maximum response and
with output level set for +2.5 kHz deviation {or 50%
modulaticond . With leve! constant, the signal level was
increased 16 aB.

For EUTs supporting d

igital modulation, the digital modulation
mode was operat to s

maxlmim extent.

The Occupled Bandwidth was mea

o b

i ured with the Spectrum Analyzer
controls set as shown on the L

esults.

MEASUREMENT SESULTS: ATTACHED

MEA p9830CE3, d5B8alld9



PAGE NO.

NAME OF TEST:

g9QaOPLf: 199-0C

e

FCC ID: ALHTKR-BZ2ON-4

Emission Masks (Occupled Bandwidth)
LR | O PRI E j
1 T L

STATE: 1:Low Fower

SUPERVISEL BY:

MFA pS890D33, ¢98alC23

‘ : o -’;r% l"i"M p| J(M }ﬂ
mﬁhar*‘r,'uWw“m*; TN

|

|

|

e EU TR -

EE Y : s ;
AT .
HER: LCwW

NONE

OuB f

Morton Flom, P. Eng.



G98aw040

STATE: 1:I

MFA 5985CI03,

c98a0029

=f 36
=sion
A4 OR

l‘ﬁac]{c‘

DA

‘Ccccupled Bandwidth)

LG

FCC ID: ALHTKR-BZ20ON-4

vOICE: 2500 Hz SINE WAVE
MASK: D, VHE/UHF 12.5kHz BW

Ol Yot ¢

—

Marton Flom,

P.

Eng.



PAGE NO. 18 ofb e,

NAME OF TEST: Friczicn Masks
1995-Qct-14 Wed 07:52:00

g98a0018: -
STATE: 2:Eigh Pow

i =1 Tl i

1 i - i !

- . _i ,ﬂ
SESH ) I
FE ]
Eic 1,

it
Fo:
H \l‘
i [
0 ; e s [
a i \ I ,ﬁm“l‘
L et AP
inwyﬁ%\ﬁ@ﬁJ&!hL P
; i : :
' |

PORER:

MODUTAT IO

SUPERVISED BY:

MFA pGA90003, d98a0C29

(Occupled Bandwidth)

HIGH
NONE

Ol st 4

-—

Flom, P.

FCC ID: ALHTKR-BZ0N-4

Eng.



PAGE NO.

NAME OF TEST:

g%98a0019: 1998-Gcr-14
STATE: 2:High Power

SUPERVISED BY:

MFA& p9890003, ¢98a0029

|

I

P
Lo
WKW&‘

HIGH
VOICE:
MASK:

Morton

FCC 1D: ALHTKR-BZ0N-2

Masks {(Occupied BandwidChi

2500 Hz SINE WAVE

D, VHF/UHEF 12.5kHz BW

Flom, P. Eng.



FCC ID: ALHTKR-BZON-4

PAGE NO. 20 of 36.

NAME OF TEST: Trgnslient Frequency Behavior
gPEE;FICATIQ§: 44 CEFR 90.Z214

GUIDE: ANST/TIA/ETA-603-1992, paragraph 2.2.19
EEEE_EQQEE@E;E: e per atrtached page

MLASUREMENT PROCEDURE

1. The EUT was sa2tup &as snown cno the attached pade, following
TIA/EIA-603 steps a, by and ¢ as a guide.

2. The transmitter was rurned on.

3. sufficient attenuabtion was provided s¢ that the transmitter
carrier level measured at the output of the combiner was 40 dB below
the maximum 1nput level of the test roceiver. This level was
recorded as step £.

4, The transmitler wWas turned off.

5. An RF signal generaftor (1) modulated with a 1 kHz tone at
either 25, 12.5, o .25 kHz deviation, and set to the same
frequency as the assigned transmitter frequency, (2] wWas adjusted to
2 level -20 dB below the level recorded for step £, as measured at
the output of the compiner. This  level was hen fixed for the
remainder of the test and 1 recorded at step .

0. The oscilloscepe was sclup using TIA/RIA-603 steps 7 and k as a
guide, and Lo either 10 ms/div (UHED OF 5 ms/div (VHE) .

7. The 30 dBR attenualdr Was removed, Lhe rransmitber was turned
on, and the level of the carrier 4t the output of the combiner was
recorded as step 1.

8. The carrier on-time as referenced in TIA/EIA-603 steps m, I,
and o was captured and pletted. Tne carrier cff-time as referenced

in TIA/EIR-603 steps p, 90 Ly and s was captured and plotted.

LEVELS MEASUKELD:

step f, dbBm = -17.9
step h, GBm =  =38.1
step 1, dbm = 12.7
O Gt ¢
cd—"‘—'-
SUPERVISED BY: Morton Flom, P. Eng.

MEA pGBINCCS, 25840024



FCC 1D: ALRTKR-820N-4

PAGE NO. 21 ofb 3o,
CRANSIENT PREQUENCY BEHAVIOR
(5]
oo T T T 1 |
| v
TEST Y v
SAMPLE > L > (2) > (3 F—> (6)
v v
PCWER
SUPPLY (4) > (7)
Asset Description s/n
(1) ATTENUATOR ‘Removed after lst step)
x 100112 Pnlilco 30 dB 989
{2) BATTENUATOR
{00112  Philco 30 dB 989
100172 Birca 30 dB 989
x 100122 Narda 10 dB 7802
{00123 Narda 10 dB 73024
100110 Kay Varlacole 145-387
(2 COMBINER
x 100154 4 = 2% @ COMBINER 154
(4) CRYSTAL_ DETECTCH
¥ 100159 HP 847/0E TRP2AIN054
(5) RE SIGNAL GENERATOK
100018 HP BoS6A EA034772

202
i00031 HP 8E56A 24027
% 100067 HP 8920A 334

(6; MODULATTON ANALYZER
% 100020 HpP 8901A 2105401087

{7 SCOPE
¥ 100020 HP 545022 2a27AD0Z209

MFA p$BSIC03, d9%8a0025



FCC [D: ALHTKR-820N-4

PAGE NC. 2z of 36,
NAME OF TEST: Transient Froequency Behavior

g98a0CZ25: 1962-0ct-14 Wed Of 4500
STATE: (:Cenera.

o Logmemm 41D 5kHz

T -12.5%kHz

DOWER n/a
MODULATION: kRef Gen=12.5 kHZ Deviation
CESCRIFTION: CARERIER ON TIME

oWt/

SUPERVISED BY: Morton Flom, P. End.

MFA 00597003, d98allZl



FCC 10: ALHTKR-B20N-4

PRGE NC. 23 of 36.
NAME CF TEST: Transient Freguency Behavior

g98§00267T998—0ct-14 Wed 08:00:50
STATE: NGeneral

i : - +12.5kHz
_ . _ r . T .
1 -:— L 4 .=
t } - » e
. N . 1
-12.5kHz
POWER: n/a

Ref Gen=12.5 kHz Deviation
CARRRIER COFF TIME

MODULATION:
LESOCRIPTION:

SUPERVISED BY: Morton Filom, P. Eng.

MFA pOBSC003, d95alills



FCC 1D: ALHTKR-BZ0N-4

PAGE NO. 24 of 36,

NAME OF TuST: Audic Low Pass Filter (Volce Input)
SPECIFICZATION: 47 Crwo 201047 {a;

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.15

TEST EQUIFPMENT: ~s per attached page

MFA pGBIGGH3, a98allds

MEASUREMENT PROCEDURE

The BEUT and test ogulpment were scbt up such that the audlo
input was ~ornected ab the input to the modulation limiter, and
the modulated stays.

The audioc outpub was connected at the ocutput to the modulated

stage.

MEASUREMENT KRESULTS: ATTACHED



FCC ID: ALHTKR-820N-4

PRGE NOC. 25 of 36,

TRANEMITTER TEST SET-UP

TEST &, MODULATICHN CAPRBILITY/DISTORTION

TEST B. AUDIC PREQUENRCY RESFONSE

TEST ¢ . HuM AND NOLSE LEVEL

TEST . RESPONSL CF LOW pAZSS FILTER

TEST E. MODULATION LIMITING

TEST
(1) SAMPLE (Z2) (3)

PCHWER

SUFPLY ‘4]
Lsset Descriptlon s/n

(1) LINE IMPEDANCE Q"FBILIZETLGN_NLPNQRK

_(4,100010‘*§?"’ 04D T 110%R04683

“x 100017 HP B8%03a 2216R01753

Tx 100218 HP 33120A UsS36002064

(2) CORX AL ﬁTinuﬁ "OR

100127 NARDA Tee-10 7802

~ 100123 NARDA Jo6-10 1802A

“x 100113 SIERRA 661A-3D 1059
100069 BIRD 332G (30 dB) 10066

(37 MODULATION ! q__vfaR

x 100020 HP 8901 N 2105R01G87
rq; RUDIO ANARZYZHE
w 100017 HP 59054 221AA01Y03

100058 HP 1741A 215109356
00071 Tektronix 255 1934 BO11343

MFA pS8GLI03, d98allrs



- ALHTKR-B20N-4
PAGE 26 of 36. FCC 1Dz 820
FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER
KENWOOD, TKR-820(N)
13 00T 1998, 12:09

288

AL RIEHTS RoERED

—-43. 6

dB RELATIVE TO | WHz

5Aa.8 R PRSP P [ JRPTS PRGSO S N ST RS- PRI PPS St ORI TETIEERCREY
FREGUEMCY, Hz

@ ‘ : ‘ :
x
CFTRIGHT e 15T BY W, FOIR ASSOLIATES, THC, ;

DEAK AUDIO FREQUENCY, Hz: 2500



FCC 1D: ALHTKR-820N-4

PAGE NO. 27 ot 36.
NAME OF TEST: Ludic Preguency Response
SPECIFICAITCN: A7 CrR 2100
GUIDE: ANS1/TIA/EIRA-G0E-1992, Paragraph 2.2.6
TEST EQUIPMENT: A5 per previcus page
MEASUREMENT PROCEDURE
1. The EUT =and test egulphent were set up as shown on the

following page.

2. The audic signel gencrator Was connected to the audic input

e
circuit/microphone of the EUT.

3. The audic signal input was adjusted to obtain 20% modulation at
1 kHz, and this point was taken as the 0 dB reference level.

4. With input levels held constant and below limiting at all
frequencies, The audlc signal genegrator wWas varied from 100 Hz
to 50 kHz.

5, The response 1in dB relative LO 1 kHz was then measured, using
the HP B901A Modulation Analyzer.

')

& MEASURFMENT RESULTE: ATTACHED

MFa p38G0L23, 9Bal025



PAGE 28 of 36.

FCC ID: ALHTKR-820N-4

TRANSMITTER AUDIQ FREQUENCY RuSPONSE

KENWOQOD, TKR-520(N)
13 0CT 1998, 12:13

A SHAELE JENCY RESERNRE s gy
d.8
5.0
#
X
- 8.8
fn ]
=
w
=
—
T
o -5.B
o
jev]
sl
-18.8
-15.8
FREGLENCY, Hz

~ TRAMNSMITTER AUDI0 FREQUENCY RESPONSE o

PEAK AUDIO FREQUENCY, Hz! 2820

TABLE VALUES:

FREQUENCY, LEVEL, FREQUENCY, LEVEL, FREQUENCY, LEVEL,
Hz 4B Hz 4B Hz dB

300 -11.1 30000 -22.3

2000C -22.3 50000 -22.3



FCC I0: ALHTKR-820N-4

PAGE NG. 29 of ZC.
NEME OF TEST: Modulation Limlting
SPECIFICATION: 47 CFR 2.1047 (k)

GUILE:

LRSI/ TIL/ETB-603-1292, Paragraph 2.2.3

TEST EQUIEMENT: L per previocus page
PROCE DURE

1. The signal gencralbor Was connected to Lhe input of the EUT as
for "Frequency Response ¢f the Modulating Circuit.”

Z. The modulation  responsce  wWas measured for each of three
frequencies {one of which was the frequency of maxlmum
response), and the lnput voloage was varied and was observed on
an HP 8901& Modulation Analyzer.

3. The input level was varied from 307 modulation (f1.5 kHz
deviation: to at least 20 dB higher than the saturation point.

4, Measurements wer performed for both negative and positive

m b

ol
spective results were recorded.

modulation and the re
MEASIIREMENT REZULTI: ATTACHED

MFA 59850203, d9B8a0029



PAGE 30 of 36. FCC ID: ALHTKR-820N-4
MODULATION LIMITING

KENWOGD, TKR-820{N)

1998-0CT-13, 16:26

MODLILATION LIMITING
I B T —— . s
2.5 h
-3 [ P S — e . ,,,,,,,,,,,,,,,,,,, i
N H
s
z
S 15k »
—
fan
—
=
Ll
fass]
1.8 k oo <
EBEE ........ .-
- -
a.p e . _F‘—..TT-.iAi- [ S P . ) R ST SO
-5H —46 -38 -20 -18 5] | B Z8 a6 ad 508
AUDID INPUT, db
REFERENCE DEVIATION, RH=z = 1.25
REFERENCE MODULATION, Hz = 1000
PERKS = POSITIVE

23.94

AUDIO AMPLITUDE, mV



PAGE 31 of 36. FCC ID: ALHTKR-820N-4

MODULATICN LIMITING
KENWOOD, TKR-8Z0(N)
1998-0CT-13, 16:26

MODULATION LIMITING
N T i - E .
25 ki
2.8 ké ............................ EWW L i » H
] : i :
T : i | |
|5 h i i ”'éd—z - .

DEUIATION,

W - T N p— AT
-56 -4B8

El] 48 =15

fal :

AUDID IMFUT, db

REFERENCE DEVIATION, kEz . 125

REFERENCE MODULATICN, Hz = 1000

PEAKS NEGATIVE

AUDIO AMPFLITUDRE, mV 25.65



FCC I0: ALHTKR-B20N-4

PAGE NO. 32 of 3E.

NAME OF TEST: Freguency Stabillty (Temperature Variation)
SPECIFICATICN: 47 CFRoOZ0L5ta) (1

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.2
TEST CONDITZIONS: s Indicated

TEST EQUIPMENT: AS per previous page

MEASUREMENT PROCEDURE

1. The EUT and  test  eguloment  wWere  sel
folleowing pace.
2. Wirh all power removed, the temperature was

and permitted to stabilize for three hours.

and  the maximum change 1in  frequency
minute,

3. With power OFF, the tfemperature wWas raised

sample was permitted 2o stapilize at
one-haif hour. Gbower was applied and
change was nobea withlin one minuce.

=N

5 MEASUREMENT ESULTE: ATTACHED

MFA pI890C0C3, dE8allzd

as shown on the

decreased to -30°C
Power was applied
noted within one

in 10°C steps. The
step for at least
maximum freguency

The temperature Lesis were performed for the worst case.



PAGE NO. 23 of 3¢,

FCC ID:

ALHTKR-BZ0N-4

MFA pSE900703, d98a0025

TRANSMITTER TEST SET-UP
TEST A. OFERATIONAL STARTLITY
TEST B. CRARRIER FREQUENCY STABILITY
TEST C. CSPERATICNAL PERFORMANCE STABILITY
TEST . HUMIDITY
TEST E. VIBRATICN
TEST F. ENVIRONMENTAL TEMPERATURE
TEST G. FREQUENCY STABILITY: TEMPERATURE VARTATION
TEST H. FREQUENCY STABILIT: VOLTAGE VARTIATION
r—-—- - - 7= ]
| VES |
SAMPLE ey (2)
| il
S I
POWER
SUPFRLY (4)
S ——
Asset Descriptlan s/n
(1) TEMPEFATURE, HUMIDIZY, VIBRATION
%x 100027 Tenny Temp. Chamber 9063-To5-234
i00 Weber Humidity Chamber
1G0 L.A.B. RVH 12-100
(2) CORXIAL ATTENUATOR
100122 NARDA 766-.0 TBOZ
100123 MNARDA 766-10 TEBOZA
x 100113 CSIERRA 6GLA-ZD 1059
100068 RIRD 8324 (30 dB; 10060
(37 R.F. POWER
ingo Wq HP 439%h FOWZDR HMETER 1733000629
% 100039 Hp 436A FOWER METER 2709A26776
¥ 100020 HP 2901A POWER MODE 2105A01087
(4) FREQUENCY COUNTER
100042 HP 5333A 1628200959
x 100019 HP 5334DB 2704RA00347
x 100020 Hr d901A 210501087



PAGE 34 of 36. FCC ID: ALHTKR-820N-4

TRANGMITTER FREQUENCY STABILITY
KENWDOOD, TKR-820(N)
11 SEP 1958, 15:34

o L T U SR H—
U — SRS FUUNUE S—— —
e PR JO—— @mm‘u e g :
_4'38 RO 2R ey - | I . P R 38’ . . ‘15 . . Sé

TEMPERATURE. C

FREQUENCY OF CARRIEK, MHz = 415.025

IRQNSM}ITERVFREQUEHCY STRBILITY

FREGUENCY, PPN

LIMIT, ppm = 2.5

1038

LIkIT, Hz



FCC ID: ALHTKR-BZON-4

FAGE NO. 35 cof 3c.

NAME OF TEST: Frequency Stabillity ‘Voltage Variation)
SPECIFICATION: 47 CFR 2.1055(b) (1)

GUIDE: ANSI/TIA/ETA-603-1992, Paragraph 2.2.2
TEST FEQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

placed in a temperature chamber at 25+5°C and

1. The EUT was
connected as for "lFrequency Stapility - Temperature Variation”
test.

2. The power supply voltage to the EUT was varied from 85% to 115%

of the nominal value me casured at the input to the EUT.

3. The wvariation in f[reguency was measured for the worst case.
RESULTS: Frequency Stabillty iVoltage Variation)
STATE:
LIMIT, ppm = 2.5
LIMIT, Hz = 1038
BATTERY END POINT (Voltage) = 120
& offgzym——_iggiégéijj:_tlggicnpv, Mhzmg# Ch nge, Hz _ Change, Dpm
g0 9% 45025080 -15 -0.04
85 1902 415025080 +20 0.05
100 120 415‘“3060 0 0.00
115 133 415998250 -10 ~0.02

SUPERVISED BY: Morton Flom, P. Eng.

M7a pOBI0003, d98aCCZ5



FCC 1D: ALHTKR-820N-4

PAGE NO. 36 of 6.
NAME OF TEET: Necessary Bandwidlth and Enission Bandwidth
SPECIFICATICON: 47 CFR 2,202 (4]

MODULATION = L1KOF3E
NECESSARY EANDWIDTH CALCULATION:

VAW TMUM MODULATION (M), kHz = 3

MAX IMUM DEVIATION (D), kHz = 2.5

CONSTANT FACTCR (K] = 1

NECESSARY RBANDWIDTH (B.), KHzZ = {2 ®x M) + (2 x D x K}
= 11.0

SUPERVISEL BY: Morton Flom, P. Eng.

MFA n983C023, ¢95al029



o

THIS IS TO CERTIEY THAT:

direct supervi

TESTIMONIAL
AND

_ STATEMENT OF CERTIFICATION

FCC ID: ALHTKR-BZ20N-4

TEAT the applicatlcon was prepared either by,

rhe uno

sion of,

or under the

ersigned.

Z2. THAT the technical dava supplied with the application was
taken under my direction and supervision.

3. THAT the data was oObtained on representative unlts,
randomly selected.

4. THAT, to the best of oy ynowledge and belief, the facts
set forth 1n the application and accompanying technical
data are Lrue and correct.

CERTIFYING ENGINEZR: Morteon Flom, P. Eng.

MFA 9830053, 458aCiZ%



STATEMENT OF QUALIFICATIONS

EDUCATICN:

1. B. ENG. in ENGINEERING PHYSICS, 1949, McGill
University, Montreal, Canada.

2. post Graduate Studies, McGill University & Sir George
Williams University, Montreal.

PROFESSIONAL AFFILTATIONS:

1. ARIZONA SOCIETY OF PROFESSIONAL ENGINEERS {NSPE), #0206
031 821.

2. ORDER OF ENGINEERS {(QUEBEC) 1949. #4534.

3. ASSOCIATION OF PROFESSIONAL ENGINEERS, GEOPHYSICISTS &

GEOLOGISTS OF ALBERTA #5916.

4. REGISTERED ENGINEERING CONSULTANT — GOVERNMENT OF
CANADA, DEPARTMENT OF COMMUNTCATIONS. Radic EBEquipment
Approvals,

5. IEEE, Lifetime Member No. 0417204 (member since 1947).
EXPERIENCE:
1. Research/Development/Senior Project Englneer, R.C.A.

LIMITED {4 years).

2. Owner/Chief{ Engineer of Flectronics.
Design/Manufacturing & Cable TV Companies {10 years}.

3. CONSUITING ENGINEER (over 25 years).

Yt f
MOﬂfﬁﬁ‘;ng, P. Eng.




