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PAGE NO.

Required information

a)

b)

c)

d)

e)

£)

g)

i)
1)

m)

n)

c)

Laboratory:

(FCC:; 31040/81T)
{(Canada:
Report Number:

Client:

Identification:
Description:
EUT Condition:
Report Date:
EUT Received:

j. k):

Sampling method:

Uncertainty:

Supervised by:

Results:

Reproduction:
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FCC ID: ALH30643120

1l of 41,
ber ISO/IEC Guide 25-199¢, baragraph 13.2-:

TEST REPORT

M. Flom Associates, Inc.

3356 N. San Marcos Place, Suite 107
Chandler, az 85224
do980027

Kenwood Communications Corporation
P.O. Box 22745
Long Beach, CA 90801-5745

TKR-840-2
FCC ID: ALH30643120
UHF M Repeater

Not required unless specified in individual
tests.

August 20, 1999
August 12, 1999

As indicated in individual tests.
No sampling procedure used,

In accordance with MFA internal quality manual.

A/

William H. Graff, Director
of Engineering

The results bPresented in thig report relate
only to the item tested.

This report must not
full, without
laboratory.

be reproduced,
written permission

except in
from this



FCC ID: ALH30643120

IN ACCORDANCE WITH FCC RUL

ES AND REGULATIONS,
VOLUME II, PART 2 AND TO

90
Sub-part 2.1033

(c) (1): NAME AND ADDRESS OF APPLICANT:

Kenwood Communications Corporation
2201 E. Dominguez St
P.O. Box 22745

Long Beach, ca 90801-5745
MANUFACTURER :

Kenwood Corporation

14-6, Dogenzaka 1-Chome
Shibuya-ku, Tokyo

(c) (2): FCC ID: ALH30643120

MODEL NO: TKR-840-2

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

PLEASE SEE ATTACHED EXHIBITS

(c) (4): TYPE OF EMISSION:

16K0F3E, 11KO0F3E

(c) (5): FREQUENCY RANGE, MHz:

480 to 512

(c) (6): POWER RATING, Watts:

X_ Switchable

O0-1 to 5

Variable N/a

(c) (7): MAXIMUM POWER RATING, Watts:

300w

MFA p9980007, d9980027
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PAGE NO. 3 of 41.

M. Flom Associates, Inec. is accredited by the American Association
for Laboratory Association (A2LA) as shown in the scope below.

‘Eﬂ!‘Amdul&uﬁdnﬁrhhmhunnﬂh&u
THE AMERICAN 008 O ACCXEENTATION TO R O 25 199 A0 1 <3001
ASSOCIATION
o acnaony e
AGCREDITATION e R s
ACCREDITED LABORATORY ACTRICAL Gy
Valldar Dacamer 31, 2000 Cantificats Masober: 190803
A2LA has accredited T il stpbton o he AL et o, scoutimion ¢ i
M. FLOM ASSOCIATES, INC. - e g s, —
Chandier, AZ Eiueny SRagha BT
RS S s Meee 3
for tachnical compsetence in the fisld of jr— B 0001 W Sawen3, Atz sy ¢
Pfinked Suaccptibitiy =:'mms IV SHAS, IV 30304, I0C 1000-4-3;
Ehmﬂaﬂ(H“ClTﬂmhﬂ P BNCINAL BC 100042 I W12
Scoraditalion covers the specific aoreed wr BN 61000-44;, IAC $000-4s; IDC 3014
:;-dw #Mﬁmlﬁm&m S 1 60BBA-S, DY 50142 KEE 10094-5; [3C B0L.5
R0 Ganeral Require - e Camg :mm aompe 23,0200, 0,57, w0, 07
w:wivmmmmhmmmwm
mmm&nn-mmm-mu I - Fas; 00 01 e

accredited, or which have been undertaken by a subcontractor that
is not A2La accredited, such data would not Covered by this
laboratory’s A2L.A accreditation.

MFA p%980007, 49980027
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FCC ID: ALM30643120

4 of 41.

Subpart 2.1033 (continued)

(c) (8):

(c) (9):

{c)(10):

~{e) (11) -

(c) {(12):

{c) (13):

(c) (14):

VOLTAGES & CURRENTS IN ALL ELEMENTS IN FINAL R. F. STAGE,
INCLUDING FINAL TRANSISTOR OR SOLID STATE DEVICE:

COLLECTOR CURRENT, A = per manual
COLLECTOR VOLTAGE, Vde = Per manual
SUPPLY VOLTAGE, vdc = 13.8

TUNE~-UP PROCEDURE:

PLEASE SEE ATTACHED EXHIBITS

CIRCUIT DIAGRAM/CIRCUIT DESCRIPTION:
Including description of circuitry & devices provided for

determining and stabilizing frequency, for Suppression of
Spurious radiation, for limiting modulation and limiting

PLEASE SEE ATTACHED EXHIBITS

LABEL, INFORMATION:

PLEASE SEE ATTACHED EXHIBITS

PHOTOGRAPHS :

PLEASE SEE ATTACHED EXHIBITS

DIGITAL MODULATION DESCRIPTION:

ATTACHED EXHIBITS
_X_N/A

==

TEST AND MEASUREMENT DATA:

FOLLOWS

MFA p9980007, d9980027




FCC ID: ALH30643120

PAGE NO. 5 of 41.
Sub-part
2.1033(c)(l4): TEST AND MEASUREMENT DATA

All tests and measurement data shown were performed in
accordance with FeC Rules and Regulations, Volume 1II; part 2,
Sub-part J, Sections 2.947, 2.1033(c), 2.1041, 2.104s6, 2.1047,
2.1079, 2.1051, 2.1053, 2.1055, 2.1057 and the following individual
Parts:

21 - Domestic Public Fixed Radio Services

22 - Public Mobile Services
22 Subpart H - Cellular Radiotelephone Service
22.901(4) - Alternative technologies ang auxiliary services
23 - International Fixed Public Radiocommunication services
24 - Personal Communicationg Services
74 Subpart H - Low Power Auxiliary Stations
80 - Stations in the Maritime Services
80 Subpart E - General Technical Standards
80 Subpart F - Equipment Authorization for Compulsory Ships
80 Subpart K - Private Coast Stations and Marine Utility
Stations
80 Subpart g - Compulsory Radiotelephone Installations for
Small Passenger Boatg
80 Subpart T - Radiotelephone Installation Required for
Vessels on the Great Lakes
80 Subpart uy - Radiotelephone Installations Required by the
Bridge~to—Bridge Act
80 Subpart v - Emergency Position Indicating Radiobeacons
(EPIRB'S)
80 Subpart w - Global Maritime Distress and Safety System
(GMDSS)
80 Subpart x - Voluntary Radio Installations
87 - Aviation Services

X 90 - Private Land Mobile Radio Services
94 - Private Operational-Fixed Microwave Service
95 Subpart a - General Mobile Radjo Service (GMRS)
95 Subpart ¢ - Radio Control (R/C) Radio Service
95 Subpart p - Citizens Band (CB) Radio Service
95 Subpart E - Family Radio Service
95 Subpart F - Interactive Video and Data Service (IVDS)
101 - Fixed Microwave Servicesg

MFA p9980007, 49980027




FCC ID: ALH30643120
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STANDARD TEST CONDITIONS
and
ENGINEERING PRACTICES

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

In accordance with ANSTI C63.4-1992, section 6.1.9, and unless
otherwise indicated in the specific measurement results, the ambient

Prior to testing, the EyT was tuned up in accordance with the
manufacturer's alignment Procedures. all external gain controls were
maintained at the position of maximum and/or optimum gain throughout
the testing.

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

MFA p39980007, d9980027
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NAME OF TEST: Carrier Output Power (Conducted)
SPECIFICATION: 47 CFR 2.1046(a)

QQEQE: ANSI/TIA/EIA—603—1992, Paragraph 2.2.1
TEST EQUIPMENT: As per attached bage

MEASUREMENT PROCEDURE

1. The EUT was Comnected to g resistive coaxial attenuator of
normal load impedance, and the unmodulated Output power wasg
measured by means of an R. F. Power Meter.

2, Measurement accuracy is +3%.

MEASUREMENT RESULTS
(Worst case)

FREQUENCY OF CARRIER, MHz = 496, 480, 512

POWER SETTING R. F. POWER, WATTS
Low o1
High 5

Wty 1

SUPERVISED BY: William m. Graff, Director
of Engineering

MFA p9980007, dsssgo27
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TRANSMITTER POWER CONDUCTED MEASUREMENTS

TEST 1: R. F, POWER OUTPUT
TEST 2: FREQUENCY STABILITY

Asset

Test
Sample

Power
Supply

Description

(1) COAXIAL ATTENUATOR

100122
100123

100069
x_ i00113

——

———
——
———

Narda 766-10
Narda 766-10

Bird 8329 (30 am)
Sierra 661a-3Dp

(2) POWER METERS

100014

—

x 100039

—

X_ 100020

—_—

—

HP 435A
HP 436A
HP 8901A POwWER MODE

3} FREQUENCY COUNTER

100042

—_—

X 100019
100020

]

—_—

Hp 53832
HP 5334B
HP 8901a FREQUENCY MODE

MFA p9980007, d9980027

@ |}

s/n

7802
7802A
1006
1059

1733a05836
27092726776
2105a01087

1628A00959
2704700347
2105401087

FCC ID: ALH30643120
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NAME OF TEST: Unwanted Emissions {(Transmitter Conducted)
SPECIFICATION: 47 CFR 2.1051

GUIDE: ANSI/TIA/EIA—603—1992, Paragraph 2.2.13
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The emissions were measured for the worst case as follows:
(a): within a band of frequencies defined by the carrier
frequency plus and minus one channel.
{(b): from the lowest frequency generated in the EUT and to at
least the 10th harmonic of the carrier frequency, or 40
GHz, whichever is lower.

3. MEASUREMENT RESULTS: ATTACHED FOR WORST CASE

Il

FREQUENCY OF CARRIER, MHz 496, 480, 512
SPECTRUM SEARCHED, GHz = 0 to 10 x F.
MAXIMUM RESPONSE, Hz = 2510

ALL OTHER EMISSIONS

]

2 20 dB BELOW LIMIT

LIMIT(S), dBc
- (50+10xL0OG P)
- (50+10xLOG P)

=57 (5 Watts)
=50 (1 Watt)

Wttt 4

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA pSSB0007, 49980027
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FCC ID:

TRANSMITTER SPURIOUS EMISSION

TEST A. OCCUPIED BANDWIDTH (IN-BAND SPURIQUS)

TEST B. OUT-OF-BAND SPURIOUS

Test

(1)

Sample

Power
Supply

Asset Description

(1) aubIo OSCILLATOR/GENERATOR
100010 HP 204D

i00017 HP 8903a

100012 HP 3312a

| |

bo

(2) coaxzaL ATTENUATOR

100122 Narda 766-10
100123 Narda 766-10

100069 Bird 8329 (30 dm)
100113 sierra 661A-3D

FILTERS; NOTCH, HP, LP, BP
i00126 Eagle TNF-1
100125 Eagle TNF-1
100124 Eagle TNF-1

ez e |

1=
e

SPECTRUM ANALYZER
100048 HP 85668

100029 HP 8563E

|

MFA p9980007, d9980027

(2) (3)

(4)

Trartmitier Spuriows Emissions

s/n

1105a04683

2216A01753
1432A11250

7802
7802a

1006
1059

100-250
50-60
250-850

2511A01467
3213A00104

ALH30643120



FCC 1Dp: ALH30643120

PAGE NO. 11 of 41.
NAME OF TEST: Unwanted Emissions {(Transmitter Conducted)

g9980083; 1999-aAug-19 Thu 14:01:00
STATE: 2:Low Power

FREQUENCY TUNED, FREQUENCY LEVEL, dBm LEVEL, dBc MARGIN, dr
MHz EMISSION, MHz

480.000000 960.005000 -51.2 -81.2 ~31.2
496.000000 991.597000 -54.6 -84.6 ~34.6
512.000000 1023.997000 -52.8 ~-82.8 -32.8
480.000000 1440.014000 -51 -81 -31

496.000000 1488.002000 -52.5 -82.5 -32.5
512.000000 1536.009000 -52.8 -82.6 -32.6
480.000000 1920.016000 -52.3 -82.3 -32.3
496.000000 1583.854000 -52.2 -82.2 -32.2
512.000000 2048.456000 -52.5 -82.5 -32.5
480.000000 2399.979000 -52.1 -82.1 -32.1
496.000000 2479 .645000 -52.7 -82.7 -32.7
512.000000 2560.400000 -54.2 -84.2 -34.2
480.000000 2879.913000 -55.2 -85.2 -35.2
496.000000 2976.101000 -54 .4 -84.4 -34.4
512.000000 3072.325000 -54.9 -84.9 -34.9
480.000000 3359.654000 -54.4 ~-84.4 -34.4
4396.000000 3472.463000 -54.6 -84.6 ~-34.6
512.000000 3583.599000 -55.1 -85.1 -35.1
480.000000 3839.983000 -55.2 -85.2 -35.2
496.000000 3968.321000 -54.4 -84.4 -34.4
512.000000 4095.783000 -52.9 -82.9 -32.9
480.000000 4320.277000 ~-55 -85 -35

496.000000 4463 .895000 -55.3 -85.3 -35.3
512.000000 4607.707000 -54.2 -84.2 -34.2
480.000000 4799.,972000 -54.3 -84.3 -34.3
496.000000 4959.881000 -54.5% -84.5 -34.5
512.000000 5119.983000 -55.3 -85.3 -35.3
480.000000 5280.338000 -54 .4 -84.4 -34.4
496.000000 5456.161000 -54.6 -84.6 -34.6
512.000000 5632.151000 -53.8 -83.8 -33.8
480.000000 5759.769000 -54.1 -84.1 -34.1
496.000000 5851.867000 -49.,7 -79.7 -29.7
512.000000 6143.886000 -49.8 -79.8 -29.8
480.000000 6240.366000 -48.8 -78.8 -28.8
496.000000 6448.007000 -49.3 ~-79.3 ~29.3
512.000000 6656.340000 ~-49.5 ~79.5 -29.5
480.000000 6719.890000 -49 .3 -79.3 -29.3
496.000000 6944.025000 -48.1 -78.1 -28.1
512.000000 7167.969000 -49.7 -79.7 -29.7
480.000000 7189.966000 -49 .4 -79.4 -29.4
496.000000 7439.804000 -49.1 -79.1 -29.1
512.000000 7680.156000 -48.8 -78.8 -28.8

MFA p99800G7, ds9goo27




FCC ID: ALH30643120p
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NAME OF TEST: Unwanted Emissions (Transmitter Conducted)

g9980082: 1989-Aug-19 Thy 13:49:00
STATE: 2:High Power

FREQUENCY TUNED, FREQUENCY LEVEL, dBm LEVEL, dBc MARGIN, dB
MHz EMISSION, MHZz

480.000000 960.105000 -43.3 -80.2 -23.3
496.000000 992.321000 -43.2 -80.1 -23.2
512.000000 1023.501000 -43.8 -80.7 -23.8
480.000000 1440.073000 ~43.7 -80.6 ~-23.7
496.000000 1487.806000 -43.8 -80.7 -23.8
512.000000 1535.998000 -41.3 -78.2 -21.3
480.000000 1919.720000 -42.8 -79.7 -22.8
496.000000 1983.997000 -42 .4 -79.3 -22.4
512.000000 2047.772000 -42.9 ~-79.8 -22.9
480.000000 2400.055000 -43 -79.9 ~-23

496.000000 2480.384000 -41.6 -78.5 -21.6
512.000000 2560.394000 -44.7 -81.6 -24.7
480.000000 2880.224000 -44.3 -81.2 -24.3
496.000000 2976.041000 -45.7 ~82.6 -25.7
512.000000 3072.086000 -45.2 ~82.1 -25.2
480.000000 3359.661000 -44.1 -81 -24.1
496.000000 3472.496000 ~-42.5 -79.4 -22.5
512.000000 3584.203000 -45.3 -82.2 -25.3
480.000000 3840.156000 -44 .4 -81.3 -24.4
496.000000 3968.103000 -45.2 -82.1 -25.2
512.000000 4096.295000 -45.6 ~-82.5 ~25.6
480.000000 4319.940000 -45.1 -82 -25.1
496.000000 4464 062000 -44 .4 -81.3 -24.4
512.000000 4607.704000 -45.2 -82.1 -25.2
480.000000 4799.630000 -44.7 -81.6 -24.7
496.000000 4959.820000 -43.9 -80.8 -23.9
512.000000 5120.198000 -45.4 -82.3 -25.4
480.000000 5280.453000 -44.9 -81.8 -24.9
496.000000 5456.278000 -44.8 -81.7 -24.8
512.000000 5632.451000 -45.5 -82.4 -25.5
480.000000 5759.736000 -44.3 -81.2 -24.3
496.000000 55852.270000 -39.4 -76.3 -19.4
512.000000 6143.794000 -39.6 -76.5 -19.6
480.000000 6239.693000 -37.9 -74.8 -17.9
496.000000 6447.616000 -39.3 -76.2 -19.3
512.000000 6656.498000 -39.1 -76 -19.1
480.000000 6720.238000 -39.3 -76.2 -19.3
456.000000 6344.271000 -38.5 -75.4 -18.5
512.000000 7167.538000 ~-40 -76.9 -20

480.000000 7199.677000 -38.8 -75.7 -18.8
496.000000 7440.454000 -39.3 -76.2 -19.3
512.000000 7680.462000 -39.1 -76 -19.1

MFA p9980007, A9980027




FCC ID: ALH30643120
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NAME OF TEST: Field Strength of Spurious Radiation
SPECIFICATION: 47 CFR 2.1053(a)

GUIDE: ANSI/TIA/EIA~603—1992, Paragraph 2.2.12
TEST EQUIPMENT: As per attached page

Section 2.948, by letter from the FCC dated March 3, 1997, FILE
31040/81IT. Aall pertinent changes will be reported to the
Commission by up-date prior to March 2000.

At first, in order to locate all spurious frequencies and
approximate amplitudes, and to determine broper equipment
functioning, the test sample was set UP at a distance of three
meters from the test instrument. Valid spurious signals were
determined by switching the power on and off.

In the field, the test sample was Placed on a wooden turntable
above ground at three (or thirty) meters away from the search
antenna. Excess bower leads were coiled near the power supply.

The cables were oriented in order to obtain the maximum

Tesponse. At each emission frequency, the turntable was rotated
and the search antennas were raised and lowered vertically.

was recorded and corrected with the appropriate cable and
transducer factors.

The worst case for ali channels ig shown.

Measurement results: ATTACHED FOR WORST CASE

MFA p9980007, ds980027




FCC ID: ALH30643120

(j)Cables routed through hollow

PAGFE, NO. 14 of 41.
RADIATED TEST SETUP
©
) \
3m, 30m
i
]
r:-u ]
n
i,
i
*a H' O4Am - 2m
K]
M m )
NOTES -
(a) Search Antenna - Rotatable on
boom

(b)Non—metallic boom

(c)Non—metallic mast

(d) Adjustable horizontally

(e) Equipment Under Test

(f) Turntable

(g) Boom adjustable in height.

(h) External control cablesg routed
horizontally at least one
wavelength,

(i) Rotatable

turntable center

(k)30 cm or less

(1)External bower source

{m)10 cm diameter coil of excess
cable

(n)25 com V), 1 m-7m (V, H)

(0)25 cm from bottom end of
1m normally

(p)Calibrated Cable
in length

(@} Amplifier (opticnal)

(r)Spectrum Analyzer

IVI ’

at least 10pm

Asset Description s/n Cycle Last Cal
TRANSDUCER
_____ 100065 EMCo 3109B 100Hz-50MHZ 2336 12 mo.
— 100033 singer 94593-1 10kHz-32MHz 0219 12 mo.
X 100088 EMCO 3109-p 25MHZ -300MHZ 2336 12 mo. Oct-98
X 100089 Aprel 2001 200MHz-1GHzZ 001500 12 mo. Oct-98
x 100103 EMCO 3115 1GHz-18GHz 9208-3925 12 mo. Oct-98
_i00085 EMco 3116 10GHz-40GHZ 2076 12 mo.
AMPLIFIER
3100028 Hp 8449a 274900121 12 mo. Mar-99
SPECTRUM ANALYZER
—__ 100029 HP 8583 3213400104 12 po. Aug-98
_X_ 100033 HP 854622 3625200357 12 mo. Dec-98
100048 HP 8566R 2511AD1467 6 mo. Dec-98

MFA p9980007, ds9son27
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NAME OF TEST: Field Strength of Spurious Radiation
ALL OTHER EMISSICNS = 2 20 dB BELOW LIMIT
EMISSION, MHz /HARMONIC SPURIQUS LEVEL, dBc
Low High
2nd to 10th <-75 <=-70

Wit/

SUPERVISED RY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
SPECIFICATION: 47 CFR 2.1049(c) (1)

GUIDE: ANSI/TIA/EIA—603—1992, Paragraph 2.2.11
TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the
following page, with the Spectrum Analyzer connected.

2. For EUTs Supporting audio modulation, the audio signal
generator was adjusted to the frequency of maximum response and
with output level set for 2.5 kHz deviation (or 50%
modulation). Wwith level constant, the signal 1level was
increased 16 ds.

3. For EUTs Supporting digital modulation, the digital modulation
mode was operated to its maximum extent.

4, The Occupied Bandwidth was measured with the Spectrum Analyzer
controls set ag shown on the test results.

5. MEASUREMENT RESULTS: ATTACHED

MFA p998B0007, 49980027
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
g9980077- 1999-Aug-19 Thu 12:47:00
STATE: 1:Low Power

MKR 456.000 2 My
29.90 ABm

POWER : LOw
MODULATION: NONE

Wity /Y

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, d9980027
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NAME OF TEST: Emission Masks (Occupied Bandwidth)

g9980079: 1999-Aug-19 Thu 12:51:00
STATE: 1:lLow Power

MKR 496.000 3 Mux
REF  30.0 dbm ATTEN 30 dB 23.80 dBm

10 an/ F‘T‘ [T _:’

e |

OFFSET
10.8 I l

SPAN 10

SWP 3.00 asaec

FPOWER : Low

MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz,
w/LPF

A/

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, d9980027
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NAME OF TEST: Emission Masksg (Occupied Bandwidth)

g99800871: 1999—Aug—19 Thu 12:57:00
STATE: 1:Low Power

MER 495.000 20 MHz
REF 30.0 dBm ATTEN 30 a8 29.20 dBm

oa [T T 7
BOS PR T t——— | — 1 1
OFFSET |
10.6
das
CORR'D k_j \
CENTER 498, MHZ —“__J SPAN 50.
RES BW 100 Hz VBW 100 H=z SWP 15.0 sec
POWER: LOW
MODULATION: VOICE: 2500 Hz SINE WAVE

MASK: D, VHF/UHF 12.5kHz Bw

It 4/

SUPERVISED BY: William H. Graff,
of Engineering

Director

MFA p9980007, d9980027




FCC ID: ALH30643120

PAGE NO. 20 of 41.
NAME OF TEST: Emission Masks (Occupied Bandwidth)

g9980076: 1999-Aug-19 Thy 12:46:00
STATE: 2:High Power

MKR 436.000 2 Muz

REF 36.9 dpm ATTEN 40 dB 36.90 dBm

10 dmy

POS PR T ] ]

OFFSET

10.6 ]

dan

CORR'D

CENTER 498 Mz AT

RES BW 300 n= VBN 300 Mz SWP 3.00 =sec

POWER : HIGH
MODULATION: NONE

Wty 1Y

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, ds9g80027
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NAME OF TEST: Emission Masks {Occupied Bandwidth)

g9980078: 1999-Aug-19 Thu 12:50:00
STATE: 2:High Power

MKR 496.000 2 MHz

REF 36.9 dBm ATTEN 490 dB 30.10 aBm
[
- -
o6
MY
MR
J
CORR'D LI |
CENTER 498,000 MHz _L *s’Wﬂrrﬁz_J
RES BW 300 H=z VEW 300 Hz SWP 3.00 sec
POWER : HIGH
MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz,
w/LPF

It/

SUPERVISED RY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Emission Masks {Occupied Bandwidth)

g9980080; 1999-Aug-19 Thu 12:55:00
STATE: 2:High Power

MKR 496.000 20 Moz

REF 36.9 dmm ATTEN 40 dm 36.00 da@m
10 dB/
POS FK
Toe. [
daB

/ \
/ H II \
/ kil \
CORR'D
CENTER 4l§ﬁﬁﬁ‘rﬁ§r‘ __EJﬁTEETLTEE_J
RES BW 100 Hz VBW 100 Hz SWP 15.0 sec
POWER: HIGH
MODULATION: VOICE: 2500 Hz SINE WAVE

MASK: D, VHF/UHF 12.5kHz BW

A/

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Transient Frequency Behavier
SPECIFICATION: 47 CFR 90.214

GUIDE: ANSI/TIA/EIA—603—1992, Paragraph 2.2.19
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The EUT was setup as shown on the attached page, following
TIA/EIA-603 steps a, b, and ¢ as a guide.

2. The transmitter was turned on.

3. Sufficient attenu
carrier level measured at the output of the combiner was 40 dg below
the maximum input level of the test receiver. Thig level was
recorded as step f.

4, The transmi tter was turned off.

5, An RF signal generator (1) modulated with ga 1 XHz tone at
either 25, 12.5, or 6.25 kHz deviation, and set to the same
frequency as the assigned transmitter frequency, (2) was adjusted to
a level -20 4B below the level recorded for step f, as measured at
the output of the combiner. This level was then fixed for the

6. The oscilloscope was setup using TIA/EIA-603 Steps j and k as a

7. The 30 dB attenuator was removed, the transmitter was turned
on, and the level of the carrier at the output of the combiner was

8. The carrier on~time ag referenced in TIA/EIA-603 steps m, n,
and o was captured and Plotted. The carrier off-time as referenced
in TIA/EIA-603 Steps p, q, r, and 5 was captured and plotted.

LEVELS MEASURED:

step f, dBm = -14.5
step h, dBm = -32.9
step 1, dem = 16.5
SUPERVISED RY - William H. Graff, Director

of Engineering

MFA p9980007, d3980027
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PAGE NO. 24 of 41.

TRANSTENT FREQUENCY BEHAVIOR

(5)

(2) (3) (6)
i
3
(4) (7) £
Asset Description s/n
(1) ATTENUATOR {(Removed after 1st step)
x 100112° Philco 30 ds 989
" (2) ATTENUATOR
100112 Philco 30 4B 989
100172 Bird 30 dB 989
X 100122 Narda 10 dB 7802
100123  Narda 10 dB 7802A
100110 Kay Variable 145-387
"(3) COMBINER
x 100154 "4 x 25 O COMBINER 154
" (4) CRYSTAL DETECTOR
x 100159 HP 8470B 182210054
"(5) RF SIGNAL GENERATOR
i00018 HP 8656a 2228A03472
__ 100031 HP 8656a 2402306180
_x_ 100067 HP 8920a 3345001242
" (6) MODULATION ANALYZER
x 100020 HP 8901a 2105A01087
“(7) SCOPE
X 100030  HP 545023 2927A00209

MFA p9980007, 49980027
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NAME OF TEST:

Transient Fre

g9980072: 1999-Aug-19 Thu 12:30:0

STATE: 2:High Power

0

FCC ID: ALH30643120

quency Behavior

~10.0000 ma 40,0000 ma 90.0000 ms
: +25
- I
1 Fc
¥
] — j
Timehage Delay/Pos Raferance Mode
Main 10.0 me/div 40.0000 ma Center Repetitive
Sensitiviey Of fast Prabe Coupling
Chapnel 550 o/div 0.00000 v 1.000 :1 de (1M ohm)

Trigger mode : Edge

On Negative Eige Of Chan?
Trigwer Lewel

Chan2 = -4.500 mV (noise reject ON)

Holdoff = 40.000 ne

POWER :

MODULATION:
DESCRIPTION:

SUPERVISED BY:

MFA D9980007, 49980027

HIGH
Ref Gen=25 kHz Deviation
CARRIER ON TIME

It zff

William H. Graff, Director
of Engineering
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NAME OF TEST: Transient Frequency Behavior

g9980073: 1999-aug-19 Thu 12:31:00

STATE: 2:High Power

-80.0000 mg ~30. 0000 ng 20.0000 ma
: +25
Fc
Timchape Delay/Pog Refgrence  MNode
Main 10.0 ma/div -30.0000 ag Center Repatitive
Senxitiviey Offpat Probe Coupling
Channel 1 550 mv/div 0.00000 v 1.000 :1 de (1M chm)
Trigger mode ; Edge
On Positive Bdge Of Chan2
Trigger Level

Chan2 = -1.76750 V¥ (noise reject ON)
Holdoff = 40.000 ng

POWER :
MODULATION:
DESCRIPTION:

SUPERVISED BY:

MFA p9980007, 49980027

HIGH
Ref Gen=25 kHz Deviation
CARRIER OFF TIME

/A

William H. Graff, Director
of Engineering
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NAME OF TEST: Transient Frequency Behavior

g9980074: 1999-Aug-19 Thu 12:36:00
STATE: 2:High Power

=10.0000 ms 40.0000 ms 50.0000 mg

‘ +12.5
|
Fc
_T -12.5
Timebase Delay/Pos Reference Mode
Main 10.0 mg/div 40. 0000 me Center Repetitive
Charmel 1 g?‘:nj}:éit\{ gfgsﬁﬁﬂ v ;zgloag :1 g:m’?ﬁmol-)
Trigger mode : Edge
0n Negatjve Bigye Of Chanz
Trigger Leyvel
ChanzZ = -4.500 my {noise reject o}
Holdoff = 40.000 ng
POWER : HIGH
MODULATION: Ref Gen=12.5 kHz Deviation
DESCRIPTION: CARRIER ON TIME
SUPERVISED BY: William H. Graff, Director

of Engineering

MFA p3980007, d9980027
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NAME OF TEST: Transient Frequency Behavior

g9980075: 1599-Aug-19 Thu 12:37:00
STATE: 2:High Power

0
-BG.0000 == -30.0-000 me 20.0000 ms + 12 . 5
Fe
[ i i g
Timebage Delay/Pos Reference  Mode
Main 10.0 ma/div +«30.0000 ng Cenker Repmtitive
Sengitivity Offnet Probe Coupling
Channel 1 275 mv/div Q.00000 v 1.000 11 dc (1 ohm)
Trigger mode : Edge
Od Positive Edgw Of Chana
Trigger Level
Chan2 = -1.03125 ¥ {noise reject N}
Holdoff = 40.000 ng
POWER: HIGH
MODULATION: Ref Gen=12.5 kHz Deviation
DESCRIPTION: CARRIER OFF TIME

A/

SUPERVISED RY: William H. Graff, Director
of Engineering

MFA p9980007, 39980027
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NAME OF TEST: Audio Low Pass Filter {Voice Input)
SPECIFICATION: 47 CFR 2.1047(a)

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.15
TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

input was connected at the input to the modulation limiter, and
the modulated stage.

2, The audio output was connected at the output to the modulated
stage.
3. MEASUREMENT RESULTS ; ATTACHED

MFA p99B0007, A9980027
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TRANSMITTER TEST SET-UP

TEST A. MODULATION CAPABILITY/DISTORTION
TEST B. AUDIO FREQUENCY RESPONSE

TEST C. HUM AND NOISE LEVEL

TEST D. RESPONSE OF LOW PASS FILTER

TEST E. MODULATION LIMITING

Test
(1) Sampie [ (@) (3)
Power
Supply )
Asset Description s/n
(1) Audio Oscillator
i00010 Hp 204D 1105a04683
X 100017 HP 8903A 2216701753
X _i00118 HP 33120a US36002064
(2) COAXTATL ATTENUATOR
100122 NARDA 766-10 7802
100123 NARDA 766-10 7802a
x 100113 SIERRA 661A-3D 1059
100069 BIRD 8329 (30 am) 10066

(3) MODULATION ANALYZER
X 100020 HP 8901A 2105A01087

(4) AUDIO ANALYZER
X 100017 HP 8903a 2216A01753

MFA p95980007, d9980027
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FCC ID: ALH30643120
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NAME OF TEST: Audio Low Pass Filter (Voice Input)

g9980054: 1999-Aug-19 Thu 10:30:00
STATE: 0:General

9.0 FREQUENCY RESPONSE OF AUDIO L OW PASS FILTER
LN ] _\\\\
-18.2 &N
N N
A N
-20.8 | \\
! LN
- \ ~
2
W —4m.p \
3 .8
’ \
-€0.8
-m.na Y
\/\ M L/" &
se.p |- VIR
By 15 4ﬁk
FREGUENCY, Hx

VA

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p3%80007, d9980027



PAGE NO.

NAME OF TEST:

SPECIFICATION:

GUIDE:

TEST EQUIPMENT:

FCC ID: ALH30643120

32 of 41.

Audio Frequency Response

47 CFR 2.1047 (a)
ANSI/TIA/EIA-603-1992, Paragraph 2.2.6
As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown

following page.

2. The audio signal generator

circuit/microphone of the EUT.

3. The audio signal input was ad
1 kHz, and this point was tak

on the

was connected to the audio input

justed to obtain 20% modulation at
en as the 0 dB reference level.

4. With input 1levels held constant and below limiting at all
frequencies, the audio signal generator was varied from 100 Hz
to 50 kH=z.

5. The response in dB relative to 1 kHz was then measured, using

the HP 8901A Modulation Analyzer.

6. MEASUREMENT RESULTS: ATTACHED

MFA p3980007, d9980027
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NAME OF TEST: Audio Frequency Response

g9980056: 1999-Aug-19 Thu 10:35:00
STATE: 0:General

5.0 TRANSMITTER AUDIQ FREQLENCY RESPONSE
a.a /"\\
AN N
V4 N
: L NS
E B
: il \
a 5.0 ////
L~
Y
ays |
"'
/
0. By gy TR k
rl:um,m
Additional points:
FREQUENCY, Hz LEVEL, dB
300 ~15.65
20000 -28.49
30000 -28.57
50000 -28.52

A/

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Modulation Limiting

SPECIFICATION: 47 CFR 2.1047 (b)

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.3
TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The signal generator was comnected to the input of the EUT as
for "Frequency Response of the Modulating Circuit. "

2. The modulation response was measured for each of three
frequencies (one of which was the frequency of mascimum
response), and the input voltage was varied and was observed on
an HP 8901A Modulation Analyzer.

3. The input 1level was varied from 30% modulation (+1.5 kHuz
deviation) to at least 20 dB higher than the saturation point.

4, Measurements were performed for both negative and positive
modulation and the respective results were recorded.

5. MEASUREMENT RESULTS: ATTACHED

MFA p9980007, d9980027




FCC ID: ALH30643120

PAGE NO. 35 of 41.
NAME OF TEST: Modulation Limiting

g9980057; 1999-Aug-19 Thuy 10:40:00
STATE: 0:General

Positive MODULATION LIMITING
Peaks:
58k
5B K
4.8 k o,
] Bll,_ -7 /’ “\—_;,.‘_...._
- Fi \’\/
é 3.8 h { / M
= / / \
5 1o //
S 28k K
/: /// //
r4
2, /i
1.8 K o 7
5 a4
Zaini i
a. —aB -3a -8 -18 [ 2 = ET 4B 5y
AUDID INPUT, dB
Negative MODULATION LIMITING
Peaks:
6.8 k ~
S Hh
—--_"-—-_-_-_
4.8 k | v

‘ EX N __":/ / }/

2.8 k -

DEVIATION, Hz
B
]
Lo

1.8k ,'I. / 4

4
//// / J
o -8  -m 23 [ T 20 am -« 53

AUDID INPUT, ob

W] J/

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Modulation Limiting
g9980058: 1999-2Aug-19 Thu 10:44:00
STATE: 0:General

Positive MODULATIGN LIMITING
Peaks:

gk

y 28k i
& e Zo
E 1.5 h _‘ag. /f Y\‘w/ s
5 ,-{Im / o
g .. / // N4 §
AN
avd
- | 7 / i
A /
-
i :
o ~a -m= -= -8 [ a A 3a ar m P

AUDID INPUT, dB

Negative MODULATION LIMITING
Peaks:
3.4 kK
25 k
2.8 &
: _ ]
s
'_.E_-. .5 h ?L‘ L g ] E
L K
s _mmz/ ]
& 1.9k "'J / ¢
) +—
/ /
7 /
-] PE /{/ / ,
L E
o L )
"= —4g -m - -1n 8 a F") Er) P s P

AUDID INFUT, ob

VA

SUPERVISED BRY: William H. Graff, Director
of Engineering

MFA p9980007, 49980027
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NAME OF TEST: Frequency Stability (Temperature Variation)
SPECIFICATION: 47 CFR 2.1055(a) (1)

GUIDE: ANSI/TIA/EIA-603-1992, Paragraph 2.2.2

TEST CONDITIONS: As Indicated

TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

1. The EUT and test equipment were set up as shown on the
following page.

2. With all power removed, the temperature was decreased to -30°C
and permitted to stabilize for three hours. Power was applied
and the maximum change in frequency was noted within one
minute.

3. With power OFF, the temperature was raised in 10°C steps. The
sample was permitted to stabilize at each step for at least
one-half hour. Power was applied and the maximum frequency
change was noted within one minute.

4. The temperature tests were performed for the worst case.

5. MEASUREMENT RESULTS: ATTACHED

MFA p9980007, 49980027



Tranamuier Tost Sat-Up

FCC ID: ALH30643120

PAGE NO. 38 of 41.
TRANSMITTER TEST SET-UP
TEST A. OPERATIONAI, STABILITY
TEST B. CARRIER FREQUENCY STABILITY
TEST C. OPERATIONAL PERFORMANCE STABILITY
TEST D. HUMIDITY
TEST E. VIBRATION
TEST F. ENVIRONMENTAL TEMPERATURE
TEST G. FREQUENCY STABILITY: TEMPERATURE VARIATION
TEST H. FREQUENCY STABILITY: VOLTAGE VARTIATTION
I __________ -
| f
| I
' Test [
|
; Sample | || (2) (3)
|
! b
e ’__11)._*
Power (4)
Supply
Asset Description s/n
(1) TEMPERATURE, HUMIDITY, VIBRATION
X 100027 Tenny Temp. Chamber 9083-765-234
iQo Weber Humidity Chamber
100 L.A.B. RVH 18-100
(2) COAXIAL ATTENUATOR
100122 NARDA 766-10 7802
i00123 NARDA 766-10 7802A
x 100113 SIERRA 661A-3D 1059
i00069 BIRD 8329 (30 dB) 10066
(3) R.F. POWER
100014 HP 435A POWER METER 1733A05839
X 100039 HP 436A POWER METER 2709A26776
X 100020 HP 8901A POWER MODE 2105401087
(4) FREQUENCY COUNTER
100042 HP 5383A 1628400959
x 100019 HP 5334B 2704A00347
X 100020 HP 8901a 2105401087

MFA p9980007,

d9%80027
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NAME OF TEST: Frequency Stability (Temperature Variation)

g9980042: 1999-Aug-16 Mon 10:30:00
STATE: 0:CGeneral

TRANSMITTER FREQUENCY STABILITY

|
\

)

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p%980007, 49930027
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NAME OF TEST: Frequency Stability (Voltage Variation)
SPECIFICATION: 47 CFR 2.1055(b} (1)

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

MEASUREMENT PROCEDURE

1. The EUT was placed in a temperature chamber at 25+x5°C and
connected as for "Frequency Stability - Temperature Variation”
test.

2. The power supply voltage to the EUT was varied from 85% to 115%
of the nominal value measured at the input to the EUT.

3. The variation in frequency was measured for the worst case,

RESULTS: Frequency Stability (Voltage Variation)

g9980067: 1999-Aug-16 Mon 10:27:12
STATE: 0:General

LIMIT, ppm = 1.5
LIMIT, Hz = 720
BATTERY END POINT {(Voltage) = 9
% of STV Voltage Frequency, MHz Change, Hz Change, ppm
85 11.73 479.999990 -10 -0.02
100 13.8 480.000000 0 0.00
115 15.87 480.000010 10 0.02
65 9 479.989980 -20 -0.04
RESULTS: Frequency Stability (Voltage Variation)
g9980070: 1999-Aug-19 Thu 11:06:39
STATE: 0:General
LIMIT, ppm = 2.5
LIMIT, Hz = 1240
BATTERY END POINT (Voltage) = 8.7
% of STV Voltage Freguency, MHz Change, Hz _ Change, ppm
85 11.73 436.000000 0 0.00
100 13.8 496.000000 0 0.00
115 15.87 496.000000 0 0.00
63 8.7 495.999980 -20 -0.04
SUPERVISED BY: William H. Graff, Director

of Engineering

MFA p35580007, d9980027
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NAME OF TEST: Necessary Bandwidth and Emission Bandwidth
SPECIFICATION: 47 CFR 2.202 (g)

MODULATION = 16KO0F3E

NECESSARY BANDWIDTH CALCULATION:
MAXTMUM MODULATION (M), kHz
MAXTMUM DEVIATION (D), kHz
CONSTANT FACTOR (K)

NECESSARY BANDWIDTH (By), kHz

oW

(2 xM + (2 xD x K)

L VO I | I

16.0
MODULATION = 11KOF3E
NECESSARY BANDWIDTH CALCULATION:
MAXIMUM MODULATION (M), KkHz 3
MAXIMUM DEVIATION (D), kHz 2.5
CONSTANT FACTOR (K) 1

NECESSARY BANDWIDTH (By), kHz (2 x M) + (2 x D x K)

11.0

[ T T I T 1]

W)

SUPERVISED BY: William H. Graff, Director
of Engineering

MFA p9980007, d9980027




FCC ID: ALH30643120

TESTIMONIAL
AND
STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY THAT:

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

direct supervision of, the undersigned.

2. THAT the technical data supplied with the application was

taken under my direction and supervision.

3. THAT the data was obtained on representative units,

randomly selected.

4. THAT, to the best of my knowledge and belief, the facts
set forth in the application and accompanying technical

data are true and correct.

/A

CERTIFYING ENGINEER: William H. Graff, Director
of Engineering

MFA p9980007, 49980027




