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Sub-part \
2.983(e): TEST AND MEASUREMENT DATA

All tests and measurement data shown were performed in
accordance with FCC Rules and Regulations, Volume II; Part 2,
Sub-part J, Sectlons 2.981, 2.983, 2.985, 2.987, 2.989, 2.391,
2.993, 2.9$95, 2.9%7, 2.999 and the following individual Paris:

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

21 - Domestlc public Fixed Radic Services

22 - pPublic Mobile Services

22 Subpart H - Celiular Radiotelephone Service

. 22.901(d) - Alternative technologies and auxiliary services
23 - International Fixed Public Radio communication services
24 - personal Communications Services

74 Subpart B - Low Power Auxiliary Stations

Stations
80 Subpart 5 - Compulsory Radiotelephone Installations for
small Passengar Boalts
80 Subpart T - Radiotelephone tnstallatinn Required for

|

vessels on the Great Lakes
80 Subpart U - Radiotelephone [ns-aliablons Eequired vy the
Eridge-to-3ridge Act

|

80 Subpart V - Emergency Fosition Indicating Radliobeacons
(EPIRB'S)
80 Subpart w - Global Maritime Distress and safety System
{GMDSS)
80 Subpart X - Voluntary Radio Installations
87 - Aviation Services
90 - private Land Mobile Radio Services
94 — Private Operational-Fixed Microwave Service

95 Subpatrt A - General Mobile Radio Service (GMRS)

95 Subpart C radioc Control (R/C) Radio Service

95 Subpart D - Citizens Band {(CB) Radio Service

G5 Subpart E Family Radioc Service

95 Subpart F - Interactive video and Data Service {IVDS)
107 — Fixed Microwave Services

IRRERRRGE
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STANDARD TEST CONDITIONS
and
ENGINEERING PRACTICES

Except as noted hereln, the following conditions and

procedures were observed during the testing:

ROOM TEMPERATURE = 25+5°C
ROOM HUMIDITY = 20-50%
D.C. SUPPLY VOLTAGE, vdc = 13.6
A.C. SUPPLY VOLTAGE, Vac = N/A
A.C. SUPPLY FREQUENCY, Hz = N/A

Prior to testing, t“he EUT was tuned up in accordance with the

external gain controls

manufacturer's aliiruent procsdurss. All
were maintained at the position of maximum and/or optimum gain

throughout the testing.

Measurement results, unless otherwise noted, are worst case

measurements.
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L
¢

TRANSMITTER PCWER CONDUCTED MEASUREMENTS

TEST 1: R. F. POWER QUTPUT
TEST 2: FREQUENCY STABILITY

TEST

SAMPLE (1) ——] (2)
POWER ‘
SUPPLY {(3)

(1) COAXIAL ATTENUAIGR

NARDA 766-10
STERRA 6ATA-30
BixD 2329 (30 4dB)

|k

(2) POWER METERS

HP 435A
HE 436A
HP 8901A POWER MODE b

>< ’

|

(3) FREQUENCY COUNTER

HP 5383A
HP 5334B
HP 8901A FREQUENCY MODE

d

X

|
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NAME OF TEST: Unwanted Emissions (Transmitter Conducted)
SPECIFICATION: FCC: 47 CFR 2.991
IC: RSS-119, Secticn 6.3
GUIDE: TIA/EIA-603, Paragraph 2.2.12
TEST CONDITIONS: 5. T. & H.
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 freguency, or 40

GHz, whichever 1is lower.

2. The magnitude of spurious emissions which are attenuated more

thar 20 dB below the permissible value need not be specified.

3. MEASUREMENT RESULTS: ATTACHED FOR WORST CASE

4

FREQUENCY OF CARRIER, MHZ 501.05, 490.05, 511.95

SPECTRUM SEARCHED, GHz = 0 to 10 % F¢
MAXIMUM RESPONSE, Hz = 2820
ALL OTHER EMISSTIONS - > 20 dB BELOW LIMIT

~48.4 (3.5 Watts)

LIMIT, dBc: —(43 + 10 LOG Pyl
_58.4 (35 Watts)

1

SUPERVLSED BY: v BN FLON®P. Eng.
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TRANSMITTER SPURIOQUS EMISSTON

TEST A. OCCUPIED BANDWIDTH (IN-BAND SPURIOQUS)
TEST B. OUT-OF-BAND SPURTIOUS

TEST

(1) SAMPLIE (2) (3)
POWER
SUPPLY (5) (4)

(1) AUDIQ OSCILLATOR/CENERATOR
HP 204D
HP 8303A
HP 3312A

|

x

ke

(2} COAXIAL ATTENUATOR
NARDA 75610
STEERA 661A-30
BIRD 82329 (30 dB)

| b

(3) FILTERS; NQTCH, HP, LP, BP
CIRQTEL FHT
EAGLE TNF-1
PHELPS DODGE PD-495-8

R

(4) SPECTRUM ANALYZER
HP 856068 X
HP B563E

B

{5) SCOPE
HP 1741A
EP 181T
TEK 935
HP 54302A

RN
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G815003
TRANSMITTER SPURIOUS EMISSIONS {CONDUCTED)
POWER: LOW

’
P

FREQUENCY FREQUENCY LEVEL, LEVEL, LEVEL,

TUNED, MHz EMISSION, MHz dBm dBc n
501.050 1001.665 ~31.5 ~66.9 }
501,050 1502.687 ~31.3 —66.9 1
501.050 2004.271 ~31.3 —66.7 1
501.050 2505.014 33,2 -68.6 0
501.050 3006.567 ~-33.3 -68.7 9
501.050 1506.927 -33.4 —-68.8 0
501.050 4008.520 ~-33.3 -68.7 0
501.050 4509.859 ~-33.5 ~-68.9 0
501.050 5010.895 ~32.5 ~67.9 1
501.050 5511.812 ~-33.1 -68.5 0
501.050 6012.973 ~27.3 -62.7 2
501.050 £513.266 —27.6 —63.0 2
501.030 7014.987 271 -62.5 2
501.050 7515.450 -27.5 ~62.9 2
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G815004

TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)
POWER: HIGH

AEFJ IC—E420WN—12

FREQUENCY FREQUENCY LEVEL, LEVEL, TEVEL,,

TUNED, MHz EMISSION, MHz i8m dBc HwW
501.050 1002.395 -31.4 ~-76.8 1
501.050 1502.757 -30.7 -76.1 1
501.050 2003.974 -30.6 -76.0 1
501.050 2504 .768 -32.2 -77.6 L
501.050 3006.653 -31.3 -76.7 1
501.050 3507.115 -32.2 -77.6 1
501.050 4008.652 ~-32.4 ~-77.8 1
501.050 4509.735 —32.1 -77.5 1
501.050 5010.893 -31.8 -77.2 1
501.050 5512.039 -32.3 -77.7 1
501.0650 6N12.412 -26.7 -72.1 2
501.050 6513.205 ~-25.8 -71.2 3
501.050 7014.454 -25.9 -71.3 3
501.050 7515.679 —-26.1 -71.5 2
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NAME QF TEST: Field Strength of Spurious Radiatiocn
SPECIFICATICN: FCC: 47 CFR 2.993(a}
Ic: N/A
GUIDE: TIA/EIA-603, Section 2.2.12
TEST CCNDITIONS: 5. T. & H.
TEST EQUIPMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

1. A description of the measurement facilities was filed with the
FCC 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
Commission by up-date prior to March 200C.

2. At first, in order to iocate all spurious freguencies and
approximate amplitudes, and to determine proper 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.

3. In the field, the test sample was placed on a wooden turntable
above ground at three {or thirty) meters away [rom the search
antenna. The test sample was connected to an R.F. Wattmeter
and a 50 ohm dummy load, and adjusted to its rated cubput.

In order to obtain the maximum response at each spurious

frequency, the turntable was rotated. Also, the Search
Antennas were raised and lowered vertically, and all cables
were oriented. Excess power lead was coiled near the power
supply .-

4. A signal generator, connected with a non-radiating cable to a
vertically polarized half-wave antenna {(for each frequency
involved) was substituted for the transmitter. The Search

Antenna was raised and lowered to obtaln maximum indicated.

5. The signal generator ocutpul was adjusted until a signal level
indication equal to that from the transmitter was obtained.

6. Steps 4 and 5 owmre copeated, using d norisontally polarizoed

half-wave antoenna, e higher of the two observations was
noted.
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NAME OF TEST: Field Strength of Spurious Radiation
SPECIFICATION: FCC: 47 CFR 2.993(a)
IC: N/A

10,

11.

VMEASUREMENT PROCECURE (CONT. )

power into the half-wave antenna was w—alculated from the
characteristic impedance of the line, and the voltage cutput
from the signal generator.

The level of each spurious radiation with reference to the
transmitter power in dB, was calculiated from:

gpURIOUS LEVEL, dB = 10 LOG (Calculated Spurious Power)
Tfrom _para. 7].
Tx Power (wWattmeter)

The worst case for all channels 1s shown.

Measurement summary:

H
o
[
(e ]
o
=N
GO
[
[
o
&3

—
O
o

FREQUENCY OF CARRIER, MHz

SPECTRUM SEARCHED, GHz = 0 to 10 x Fp

20 dB BELOW LIMIT

W

ALL OTHER EMISSIONS =

LIMIT, dBc - -58.4 (35 Watts)
-48.4 (3.5 watts)

Measurement results: ATTACHED FCR WORST CASE
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RADIATED TEST SETUP
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NOTES:

Sear 'h Antenna -~ Rotatable on boom.

Non-. etallic boom.

Non-n *tallic mast.

Adjus able horizontally.

Equipr :nt Under Test.

Turnta -le.

Boom ac justable in height.

Externa . control cables routed horizontally at least one
wavelend th.

Rotatabl 2.

Cables r uted through hollow turntable center.
30 cm or less.

External .ower source.

10 om dian=ter coll of excess cable.

25 em (V)Y, 1 m-7 m (V, H) .

25 cm from bottom end of 'V', 1 m normally.
falibrated ~able at least 10 m in length.
amplifier (.ptional).

Spectrum AnclyIer.
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TRANSMITTER SPURIOQUS EMISSIONS (RADIATED FIELD STRENGTH)

ALL OTHER EMISSIONS = » 20 dB BELOW LIMIT
EMISSION, SPURIOUS LEVEL BELOW
MHz /HARMONIC Lo CARRIER, dBc Hi
2nd to 10th «—60 ¢<—70

SUPERYVISFD BY:
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NAME OF TEST: Emission Masks (Occupied Bandwidth)
SPECIFICATION: FCC: 47 CFR 2.989(c) (1)
IC: RSS-119, Section 6.4
GUIDE: TIA/EIA-603, Paragraph 2.2.170
TEST CONDITIONS: S. T. & H.
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 FUTs supporting audio nodulation, the audio signal

generator was adjusted to the frequency of maxlimum response

oo

and with output level set for -2.5 kilz deviation {(or 50
modulation). with level constant, the signal level was

increased 16 dB.

3. For EUTs supporting digital modulation, the digital modulation

mode was operated to 1its maximum extent.

4. The Occupied Bandwidth was measured with the Spectrum Analyzer

controls set as shown on the test results.

5. MEASUREMENT RESULTS: ATTACHED
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SPECTRUM ANALYZER PRESENTATICN

ICOM, IC-F420-12
1998-JAN-05, 09:58, MON ,

POWER: LOW
MODULATICN: NCNE

MKR SE!.849 9 MHz
i REF 35 4 dBm ATTEN 38 dB 35.48 dBm

s

18 dB/

POS FK ;

OFFSET |

32.7
dB

M
: i)

CORRD i ‘ 2 A v . E W‘H%
et it BT
AR R % i i

L |

CENTER 541 .B4% MH:z FaN 1048 kH=
RES EL 3BA H=z LBL 388 Hz SWP 3 .88  sec

4
OGS TRACESBBTESEE 1 . FU CORTRIGHT (031996 BY W FUON A550CTATES, TR, ALL RIGHTS RESERUED
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SPECTRUM ANALYZER PRESENTATION

TCOM, IC-F420-12
1998-JAN-05, 10:51, MON
POWER: LOW

MODULATION: VOICE: 2500 Hz SINE WAVE

MASK: D, VHF/UHF 12.5kHz BW
MKR 581 843 78 MHz
Ly PEF 345 dBm ATTEN 182 dB 33.%2 dBm
18 dB/s j
POS PK
OFFSET
53.7
dB
|
/| \
AR
; !; Pt i . ]
ALY ‘Jﬂ L
; A wg T N 51 b :
! R 4 [ I !
BN W g sk -
CORR’D ; i i e i“w}’ H'ﬁ | i b ) ‘ N &
4§ i i AN ;
bt P M,
P ' ; i :
CENTER E07 347 7 HHz - SPAN SO O TRz
RES BW 182 Hz LUBW 128  Hz SUP 15 B  sec

TR TRACT B AT ES0a4 - FL T S OATRISRT (0 1945 BY N "F (OR ASSOCTATEY, INC. FL RIGATS HESEREG
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SPECTRUM ANALYZER PRESENTATION

ICOM, IC-F420-12
1998-JAN-05, 10:15, MON

POWER ; LOW
MODULATION: VCICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz, w/LPF
MKR SB1.H849 9 MA=z
g REF 25.4 4Bm ATTEN 3B B 28.23 dBEm
a3 o/
POS PK j :
OFFSET ﬂ‘
32.7
B q A
i
TRIAIL -
o ] ]
| = ]‘\f ‘il i y U' J
- | i ot | ]
! !') 1
h H "
CORR’D ‘ !\n}ﬁ)\j_[’i,j F ' hﬂﬁv\?h"«h\h{;ﬁ« |
P TN Gl AT N
Y ! i asi
CENTER 591 849 MH=z SPAN 188 kH=z
RES BU 388 H=z UBLW 388 Hz SUFP 3.88 sec

TRIGHT 107 1998 BY N FLOF ASSOCTATES, TRC. AL RIGHTS RESERUED —

CLOEN TRACET @B THBAT FLT ¢
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SPECTRUM ANALYZER PRESENTATION

ICOM, IC-F420-12
1998-JAN-05, 09:54, MON

POWER: HIGH
MODULATION: NCNE

MKR TE!.858 8 MHz
W REF 45.4 dBm ATTEN 38 4B 45.48 dBm

g dB/

FOS FK

OFFSET
33.4
dB

L |
1%

‘ ”I_ A ﬂ“‘ﬂ ﬂ‘w'\,,‘_g; »

CORR D e Mt

A ,._“ﬁ“n%nd‘#h‘ ; Y TN
M AR TR
L4
CENTER =@7 .858 HMH=z SFGN 188 kH=z
RES BW 388 HA=z UBLW 388 Hz SWP 3.88 =sec

SERET T

T OGS TRACES VBB TESAG69 FL T COPTRIGHT 70 1998 BY M. FLON ASSOCTATES, IRCT
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SPECTRUM ANALYZER PRESENTATICN
ICOM, IC-F420-12
1598-JAN-05, 11:31, MON

PCWER: HIGH

MODULATION: VOICE: 2500 Hz SINE WAVE

MASK: D, VHF/UHF 12.5kHz BW

T

! SEF 45,4 dBm BTTEN 28 JdB

MKR SEt @43 99 MH=z
48 .68 <dBm

- T

A oBs
‘
|

i — =l T
+

FOS PR N

OFFSET

=4 .1
B

|
AN

CENTER Z31 8945 9 MH=z

L
ol
CORR'D | uwwwrﬂ ey “%&KWWMN¢W¢
T AN
e |
SFAN 58 .8 KH=z
RES RW 198 H=z UBIW 188 Hz SWFE 15,8 sec

O TRAC TS BB TESERs PLT CORTRIGRT (LT 7999 T W, FLOR RaSUCTATES TN, ALL RIGHTS FESERED
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SPECTRUM ANALYZER PRESENTATION
ICOM, IC-F420-12
1998-JAN-05, 10:13, MON

POWER: HIGH .
MODULATION: VOICE: 2500 Hz SINE WAVE
MASK: B, VHF/UHF 25kHz, w/LPF
MR S81.859 2 MH=z
L REF 45.4 dBm ATTEN 38 dB 38,98 dBm
[ T T T T T 1 —
A dBs | ! i ‘
P'ﬂ E
FOS PK P !
I ;\
OFFSET \ \[ H|
33.4 W ;Il?
= JIIEY
0 % U |
HI Hi
T V
|

[ Bt w

=
P .
T

W}k i ek
CORR’D | #Wﬁwﬁbwwv M»ﬂﬂmﬁﬁw

| . |
L. uMHHWWMN ‘ d#ﬁ#ﬂﬁ*ﬂw%ﬁqﬁ
s AL - "
! .
- 4
CENTER =d7 . 8%8 MMH=z SPFAN {28 kH=z
RES BYW 208 H=z UBL 388 H= SWP 3.8B8 sec

G TRACES VBB TECEEY AT COF TR SHT (011398 BY W FLOW ASSITIATES, TNC. AL RIGHTS RESERUEL
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§
.

NAME OF TEST: Transient Freguency Behavior
SPECIFICATION: FCC: 47 CFR 90.214

IC: RSS-119, Section 6.5
GUIDE: TIA/EIA-603, Paragraph 2.2.19
TEST CONDITICHNS: S. T. & H.
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 c as a gulide.

2. The transmitter was turned on.

3. sufficient attenuation was provided so that the transmitter
carrier level measured at the output of the combiner was 40 dB
below the maximum input level of the test receiver. This level was

recorded as step f.

4. The transmitter was turned off.
A, An RF signal generator (1) modulated with a 1 kHz tone at
either 25, 12.53, or 6.25 kHz Asviation, and ssb to the same

frequency as the assigned transmitter frequency, (2) was adjusted
to a level -20 dB below the level recorded for step f, as measured
at the output of the combiner. This level was then fixed for the
remainder of the test and is recorded at step h.

6. The oscilloscope was setup using TIA/EIA-603 steps J and k as
a guide, and to either 10 ms/div (UHF) or 5 ms/div (VHF).

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

recorded as step 1.

8. The carrier on-time as referenced 1in TIA/EIA-603 steps m, n,
and o was captured and plotted. The carrier of f-time as referenced
in TIA/FIA-603 steps p, g, r, and s was captured and plctted.

LEVELS MEASURED:

step f, dBm = —-15.4
step h, dBm = -36.4
step 1, dBm = 13.5

SUPFRVISED BY!:
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TRANSIENT FREQUENCY BEHAYIOR b
{3)
P T T T
I | v
TEST ¢ 1 v l (¥ \
SAMPLE +———-> (1) > {(2) s (3) > (6)
_J,j ! }
POWER ‘
SUPPLY (4)

(NOTE: Removed after 1st step)

’

(2) ATLTENUATCR
30 4B L
20 dB .
10 ¢B N
KAY VARIABLE .

(3) COMBINER
4 x 25 © COMBINER %

(4) CRYSTAL DETECTOR
HP 84708 «

(5) RF SIGNAL GENERATOR
HP 86564
Hp 8920A e

(6) MODULATION AMAIYZER
HE 8907A .

{7) SCOPE
HP 34502A P




PAGE 18.1,

OSCILLOSCOPE PRESENTATION

IcoM,
1968-FEB-11,

IC-F420-12
1:37,

WED

MODULATION: Ref Gen=25 kHz Deviation

REMARK:

CARRTER ON TIME

-19 B20Y me

A48, 86848 me

Q. 2000 m=
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Trigger Levsi
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OSCILLOSCOPE PRESENTATION
ICOM, IC-F420-12
1998-FEB-11, 11:42, WED

MODULATION: Ref Gen=25 kHz Deviation
REMARK: CARRIER OFF TIME

)

-850 . 2808 ms -32.2808 m=

28 .000949 me

T ogmer mode Enge

Grm Posit:-e Edga Of Chamnd

Trigger La.el

ChamZ = 688 28 mu (moisze re ect IaED]
Ho . dofF = 48 803 =

| \ i
F i i ik L b
: Il i |
T
+
i AT
-+ i T
1 A |
T A= |t |
1 t il i i !
5 i AT TTAIAE
+ 1! H LS
1 ! ik
I
Tirmekase Delay/Pas Refermrce Mo de
Mzim 18.8 masdiv —-39.08498 ms Center Repetitive
Sermitivity Dff=e=t Probe Coupl inm
Crmomre | 275 mdd Aa. 2048 L2 L2 % 15 15 de (1M okm)

25

Fe

-25

TTRIGHTS RESERIET

Tl A
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OSCILLOSCOPE PRESENTATION
ICOM, IC-F420-12
1998-FEB-11, 11:52, WED

MODULATION: Ref Gen=12.5 kHz Deviation

Trigger mods Edge
Om Megot:ve Edge of Charn2
Trigger Lavel
| Cham2 = —-25 288 ~U (hsoize reject DN
Mol ded$ = 48 . 320 r

REMARK: CARRIER ON TIME
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i T w
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| ' ] E
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Temrim i 2 vty I Fomt Fi =i Couwplirmg m
Chamrmre i i 275 mlusd i A, 2uans Nl I 1 = N dew 0™zl b
~
k=
IE]
[
3
H
-
o
o
e
é
ey
B
¢
£
I
add




OSCILLOSCOPE PRESENTATION
ICOM, IC-F420-12
1998-FEB-24, 13:54, TUE

MCDULATION: Ref Gen=12.5 kHz Deviaticon A
REMARK: CARRIER OFF TIME

AFJ IC-F420WN-12
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PAGE NO.

NAME OF TEST:

SPECIFICATION:

GUIDE:

TEST CONDITICNS:

TEST EQUIPMENT:

19, AFJ IC-FA420WN-12
audio Low Pass Filter (Voice Input)

FCC: 47 CFR 2.987(a)
IC: RSS-119, Section 6.6

TIA/EIA-603, Paragraph 2.2.195
S. T. & H.

As per attached page

MEASUREMENT PROCEDURE

1. The EUT and test eguipment were set up such that the audio

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
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TRANSMITTER TEST SET-UP

TEST A. MODULATION CRAPABILITY/DISTORTION
TEST B. AUDIC FREQUENCY RESPONSE
TEST C. HUM AND NCISE LEVEL
TEST D. RESPONSE OF [OW PASS FILTER
TEST £. MODULATION LIMITING
— I
TEST

(1) SAMPLE (2) — ] (3)
POWER
SUPPLY {5) "1 (4)

{1y AUDIOQ SSCTLLATOR/ CENERATOR

He 204D
HP 5903A
HP 3312A

K

g

(2) COAXIAL ATTENUATOR

NARDA 766-10
STERRA 661A-30
RIRD 8326 (30 dB)

o

(3) MODULATION ANALYZER

HF 8901A X

|

(4) AUDIO ANALYZER

HP 89032 Pt

(5) SCOQPE

HE T741A
Hp 81T
[EK 935

—_



PAGE 21.
FREQUENCY RESPONSE OF AUDIO LOW PASS FILTER

ICOM, IC-F420-12
5 JAN 1998, 12:17 ,

AFJ IC-F420WN-12

__FREDUENGY_RESPONSE OF AUDIO LOY PASS FILTER .

o8B |

-58.8

dB RELATIVE TO | hkHz

“GB.B

] [P

%aai~~\r‘-quwwm;,wgwmme" Lk T SN S S
FREQLENCY, Hz

PEAK AUDIO FREQUENCY, Hz: 2820

Ouust ¢

SUPERVISED BY: MORTON FLOM, P. Eng.




PAGE_NO. 22. AFJ IC-F420wWN-12

/2

NAME COF TEST: Audio Freguency Response
SPECIFICATION: FCC: 47 CFR 2.987(a)

IC: N/A
GUIDE: TIA/EIA-603, Section 2.2.6
TEST CONDITIONS: 5. T. & H.
TEST EQUIPMENT: As per previous page

MEASUREMENT PROCEDURE

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

following page.

2. The audio signal generator was connected to the audio input

circuit /microphone of the EUT.

3. The audio signal inpub was adjusted to obtain 20% modulation
at 1 kHz, and this polnt was faken as the 0 dB reference

level.

4. Wwith input levels held constant and below limiting at ali

frequencies, the audio signal generator was varied from 100 Hz

to 50 kHz.

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

the HP 83071A Modulation Analyzer.

6. MEASUREMENT RESULTS: ATTACHED
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TRANSMITTER AUDIO FREQUENCY RESPONSE

ICOM, IC-F420-12
5 JAN 1998, 12:13

AFJ IC-F420WN-12

-5.8

dB RELATIVE TO | hhHx

BN\

PNERNN

.

FREGLENCY, Hz

PEAK AUDIO FREQUENCY, Hz: 2820

TABLE VALUES:

FREQUENCY, LEVEL, FREQUENCY, LEVEL,

Hz dB

Hz dB

FREQUENCY, LEVEL,
Hz dB

300 -10.7
20000 -15.9

SUPERVISED BY:

30000 -16.0
50000 -15.9

Out !

MORTON FLOM, P. Eng.
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NAME OF TEST: Mosdulation Limiting

SPECIFICATION: TCc:  RSS-119, Section 6.8
FCC: 47 CFR 2.987(b)

GUIDE: TTA/EIA-603, Paragraph 2.2.3

15T CONDRITIONS: 3. T. & H.

TEST EQUIPMENT: As per attached page

MEASUREMENT PROCEDURE

1. The signal generator was connected to the input of the EUT as

for "Freguency Response of the Modulating Circuit."

2. Fa modulation response  was neasured for each of three
frejquencies (one of which was the frequency of maximum
response), and the input voltage was varied and was observed

or a: HP $901a Modulation Analyzer.

3. The irput level was varied from 30% modulation (x1.5 KkHz

deviation) to at least 20 dB higher than the saturation point.

4. Measuremesnts were performed for both negative and positive

modulation and the respective results were recorded.

5. MEASUREMENT RESULTS: ATTACHED



PAGE 25.1.

MODULATION LIMITING

ICOM, IC-F420-12

1998-JAN-05, 13:42 ’

AFJ IC-F420WN-12

MODULATIAON LIMITING
5.8 k
4.8 k ARSI OO,
™
- T T s s e s
Zz
a
—
—
T
=4
> 2.8 k
L
[
| ‘E k ...........
4.p ————
-2R —48 -3R
AUDIO INPUT, oB
REFERENCE DEVIATION, kHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDIO AMPLITUDE, mV = 4.16

SUPERVISED BY: MORTON FLOM, P. Eng.
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MODULATION LIMITING

ICOM, IC-F420-12

1998-JAN-05, 13:42 ’

AFJ IC-F420WN-12

MODULATION LIMITING
O T — S H
4 s g k .......................... &
N
T 38k
5
.
o L
é PO N VO AU DU P SERS— S Sl S S £ ——
1.8k R
-58 48
AUDIOD INFUT, dB

REFERENCE DEVIATION, KkHz = 1.25
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mV = 4.16

OBt £

SUPERVISED BY: MORTON FLOM, P. Eng.
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MODULATION LIMITING
ICOM, IC-F420-12
1998-JAN-05, 12:21

AFJ IC-F420WN-12
MODULATION LIMITING

H=z

DEUIATION,

AUDID INPUT, dB

REFERENCE DEVIATION, kHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = POSITIVE
AUDIQ AMPLITUDE, mV = 4.78

SUPERVISED BY: MORTON FLOM, P. Eng.
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MODULATION LIMITING

ICOM, IC-F420-12

1998-JAN-05, 12:21 /

AFJ IC-F4Z20WN-12

MODULATICON LIMITING

7.8 k i ; ; e

Hz

DEVIATION,

TE

-50 -4 -38 —-Z8 [B=] <A 34 Ll 58

AUDID INFUT, oB

REFERENCE DEVIATION, kHz = 2.5
REFERENCE MODULATION, Hz = 1000
PEAKS = NEGATIVE
AUDIO AMPLITUDE, mV = 4.78

OB ¢

SUPERVISED BY: MORTON FLOM, P. Eng.
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NAME OF TEST: Frequency Stability (Temperature Variation)
SPECIFICATION: FCC: 47 CFR 2.995(a) (1)
IC: RSS-119, Section 7.0
GUIDE: TIA/EIA-602, Section 2.2.2
TEST CONDITIONS: As indicated
TEST EQUIPMENT: as per attached page

MEASUREMENT PROCEDURE

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

following page.

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

minute.

3. Wwith 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



PAGE NO.

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

TOmm OO mw

27,

TRANSMITTER

TEST_SET-UP

QOPERATIONAL STABILITY

CARRIER FREQUENCY STABILITY
OPERATIONAL PERFORMANCE STABILITY
HUMIDITY
VIBRATICON
ENVIRCHMENTAL TEMPERATURE
FREQUENCY STABILITY:
FREQUENCY STABILITY:

AFJ

IC-F420WN-12

/2

TEMPERATURE VARIATION
YOLTAGE VARIATION

(4)

TEMPERATURR,

TEST
SAMPLE

POWER
SUPPLY

HOMIDITY,

VIBRATION

TENNEY TEMPERATURE CHAMBER

WEBER HUMIDITY CHAMBER

L.A.B. RVH

18-1C0

COAXTAT, ATTENUATOR

NARDA 766-10

STERRA 661A-30
(30 dB)

BIRD 8329

POWER

HP 435A POWER METER
BP 436A POWLER METER
HP 8901A POWER MODE

FREQUENCY COUNTER

HP 538134
HP 5334B
HP B9071A

[k TR

]




TRANSMITTER FREQUENCY STABILITY
IcoM, IC-F420-12

10 APR 1998, 09:09 ‘.
PAGE 28
B . _ TRANSMITTER FREQUENCY STABILITY
3 : - S R
o
£
| :
A
3
4
I
B O - PN
D3 el e
~4_1p R o '8 T " A SE 3
TEMPERATLRE, © E

FREQUENCY OF CARRIER, MHz = 501.05018
LIMIT, ppm = 2.5
LIMIT, H=z = 1253

OuP /

SUPERVISED BY: MORTON FLOM, P. Eng.




. PAGE_NO.
NAME CF TEST:

AN M o

SPECIFICATION:

GUIDE:

TEST CONDITICHNS:

TEST EQUIPMENT:

29. AFJ IC-F420WN-12

Frequency Stability (Vvoltage variaticn)

FCC: 47 CFR 2.995 (b) (1)
iIC: KS5-119, Section 7.0

TIA/EIA-602, Section 2.2.2
Ag indicated

As per attached page

MEASUREMENT PROCEDURE

1. The EUT was placed in & temperature chamber at 25+5°C and
conneckted 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 neasured at the input to the EUT.

3. The variabion 1n froguency wWas measured for the worst case.

MEASUREMENT RESULTS

MEASUKLIAEWL T oo

LIMIT, ppm = 5
LIMIT, H=z = 2505
STV, % vde CHANGE IN FREQUENCY, HZ
85 11.6 501049980 =20
100 13.6 501050000 0
115 15.6 501050010 10
BATTERY END POLNT: 102 501049910 -90

OB 15

SUPERYTSED BY!
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/
NAME QF TEST: Necessary Bandwidth and Emissicon Bandwidth

PARAGRAPH: 47 CFR 2.202(q)

MODULATION = 16K0F3E

NECESSARY BANDWIDTH CALCULATION:

MAXTMUM MODULATION (M), kHz = 3

MAXIMUM DEVIATION (D), kHz = 3

CONSTANT FACTOR (K} = 1

NECESSARY BANDWIDTH (Byl), KHz = (2 x M) + (2 x D X K}
= 16.0

MODULATION = 11KOF3E
NECESSARY BANDWIDTH CALCULATION:

MAXTIMUM MODULATION (M), kHz = 3

MAXIMUM DEVIATION (D), kHz = 2.5

CONSTANT FACTOR (K) = 1

NECESSARY BANDWIDTH (BN}, wHz = (2 x M) + (2 x D X K)
= 11.0

Ot But £
SUPERVISED 0Y: rmrﬂﬁﬁ'?:;M! P Eng.




TESTIMONIAL
AND ’
STATEMENTOF CERTIFICATION

AFJ TC-F420WN-12

THIS IS TO CERTIEY:

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

the direct supervision of, the undersigned.

2. THAT the technical data supplied with the application

was faken 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.

CERTIEYING ENGINE R




STATEMENT OF QUALIFICATIONS

EDUCATION:

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

post Graduate Studies, McGill University & Sir George
Wwilliams University, Montreal.

PROFESSIONAL AFFILIATIONS:

ARTZONA SOCIETY OF PROFESSIONAL ENGINEERS (NSPE), #026
031 821.

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

3. ASSCCIATION OF PROFESSIORAL ENGINEERS, GEQPHYSICISTS &
GEOLOGISTS OF ALBERTA #5916.

4, REGISTERED ENGINEERING CONSULTANT - GOVERNMENT OF
CANADA, DEPARTMENT OF COMMUNICATIONS. radio Equipment
Approvals.

5. [EEE, Lifetime Member No. 0417204 {(member since 1947).

EXPERIENCE:

1. Research/Development/Senior Project Engineer, R.C.A.
LIMITED (4 years).

2. Owner/Chief Engineer of Electronics.
Design/Manufacturing & Cable TV Companies (10 years).

3. CONSULTING ENGINEER (over 25 years).

Yot 4.
e N FLCHM® PL. o Eneg.




TEST INSTRUMENTATION LIST

ATl equipment calibrated
within last 90 days

ADAPTER

HP X281 (Coaxial
waveguide); HP S281; HP
85659 (Guasi peak)

AMPLIFIER
Pre-amp. HP 12885A (2-1300
Mz HP B4473, HP B447E,

P 84494

ANTENNA See end
ATTENUATOR

¥ay 43720; Power, Serra
£614-30; MNarda 76610; Narda
4779-3, -6, -10 dB

AUDIO OSCILLATOR

~P 2040; ALIEC DTC-T;
Motorola S-13338; HP 3312A;
HP 8903A

BATTERY

Sears Diehard, Stock #4341
CAMERA

Jscilloscope, Texironix
CSA; Polarcid Impulze AF;
odak DC-50

CAPACITOR

Feaed-Trru, 0 of, Solar

6572-126R; Solar JSZh-

CLOSE FIELD PROBE
HP 1:940A, 1'34%A, P
1153454

COMPUTER
HP 332: HP Vectra 486/25VL;
Various PC COmpatables

CONVERTOR, Down
HP 117 10B

COUPLER

Marda 080, wWaveguide; HP
S75CE {Cross guide);
wavelire 274/40; Solar
7415-3; Selar 7835-891 &
-BY56

CURRENT PROBE
Solar 6741-1

DETECTOR
HF 84708

DIGITAL MULTIMETER
~7 3476A w/H.F. Probe:
Frike B8030A-31: =P Za7BA

DISTORTION ANALYZER

~D 3324, D BUL3A

ELECTRONIC COUNTER
HP 3382A; AP 5334B

FILTER

Cirgtel FHT/7-5C-57/
S0-14/1B (HP); Jerrold
TLA-3; THB-1, Piezo 5064,
fagle "NF-1 Series,
Keohn-Hite 3202;
Tre’ps-Dodge #PD-495-8;
Newtone #FCE000 Lire
Srovector; BY0-850 MHz (Lab
Sesagrdy GLO MHz (Lab
Tesigry; Solar magh-Pass

5/n BE2029

FREQ. DEV. METER
=P 89CTA

FREQ. DOUBLER

HP2 11727A

FREQUENCY METER
=P 537A; HP 536A

GENERATOR

Sclar 5550-1 (power sweep):
=P 86408, GAW 1012, w#P
Q‘355A (51gra ). Solar
2282-1 lspixe)

HUMIDITY CHAMBER

Terem Co FWAD; Bowser I

LIMITER, R.F
SR TTERTA AP 116934,

“2 103394

LISN
Singer 91227-1;
G4641-1 (5CuH)

A3 Ttech

LOAD, POWER
Telewave TLW-25; Bird 8329

MILL IAMETER
P 278B

MIXER
M USrﬂA Mini-Circuits

OPEN FIELD SITE

As fited with FCC & IC ard
kept up-dated.

TURNTABLES:

Up to 20004 capacity

GROUND SCREZN:

Compiies with docket 80-284
ANTENNA MAST:

Corolies as above

OSCILLOSCOPE

PHANTOM
M.F.A. tabs Left and Right
muman Fead

PLOTTER
AP 7470; -4P7475A
POWER METER
AF GR THEDA; HP 4354 with
RAB14 & BAB2H fower
Censors:

AP 436A; HP S901A

POWER %UPPLY
aDF : magthkit
Y7y Huaada DMA00

Lportanie gas gen. }; HP

£012

PRINTER
Arother HL-8; Brother
HL-70V; +P DeskJet 640C

R. F. PRESELECTOR
FP B5685A

RADTATION METER
Narda 8717 «/BG10 Amp,
AC218 and 8760 probes

RESISTOR, PRECISION
Selar 7144-7.0, 7744-310.0;
so0lar #525-7

SCALE
de-gin-Tronix 36327-50

SCANNER
H? 91904 Scan et

SCREEN ROOM
Lindgren 22-2/2-0

SIGNAL LEVEL METER
Jerrald 704B

SIGNAL SAMPLER
R. F. Birg 4273-030,
4275-030

SINAD/VOLTMETER

=elper Sinadder

SPECTRUM ANALYZER
HP 85588, 8557, AP BL563E;
HP 853A; HP 8566B/85688

TEMPERATURE CHAMBER
Tenney, Jr

TFMPERATURE PROBE
Fluxe BOT-150C

TERMINATION
Narda 320B Waveguide.
wavelire #2081

1P 2711

TEST SET

Semi-Automatic: nP B9534A;
HP 8854A Interface:
Computer [/ Controller; PLUS,
Frogrammar; HP 595074; RF

Communications: HP AI20A
TRANSIORMERS
A o Tsolation: Solar

Irmpedance: HP

‘\Cij Isolation: Solar
7032-1; Matching: Solar
70331

TRANSMISSION & NOISE
MEASURING SET
HP 35558

VIBRATION CHAMBER
urhcltz -Oickie T 500;
Unholtz-Dickie T 4000

VOLTMETER
4P A10C; HP 3478A

WATTMETER
Bird 43, Sierra 174A-72

PANTENNAS
30 - 50 Hz
Emco 7603 M-Field;
7604 M-F-eld
20 - 200 M-
dprel diconical Madel
KABZ0Z00
20 - 300 MHz
Fmco Bicornical
25 - 1000 M,
Singer DM-105A; EMCO 3121C
200 - 1000 Miz
Aprel Log Periodic, Model
AALP 2003
10 kHz - 30 MHz
Emca 31078, E-Field; Emco
3107B/7, Red E-Field
10 kHz - 32 MHz
Singer 94593-1 (Loop)
150 kHz — 32 MHz
Singer 92167-1 (41™)
150 kHz - 32 Miz
Singer 93049-1 (§")
1 - 10 GHz
Singer 90754-A Disccre
1 - 18 GHz

Imeo

H-rie'ld

Horn: Aprel Model AAH-118
18 - 40 GHz

tmeo 3116, Horn

40 - 60 GHz

Horn: HP 11970U, HP 11971U,

HP 11975A (Lo Drive
Amplifier)

50 - 75 GHz
Mixer, HP 11970V, RP 11971V
75 - 110 Gz

570

Miver, =P
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LIST OF GENERAL

AFPJ IC-F420WN-12

*
P

INFORMATION REQUIRED FOR TYPE ACCEPTANCE

Sub-part
2.983(a}:

2.983(b):

2.983(c):

2.983(4):

(1):
(2):
(3):

(4):

IN ACCORDANCE WITH FCC RULES AND REGULATIONS,

VOLUME I,

90

NAME AND ADDRESS QF APPLICANT:

Icom Incorporated
1-6-19 Kamikurazukuri
Hirano—-ku

Osaka, Japan 547

VENDOR:

Icom America, Inc.

2380 -~
P.C. C-90029

Bellevun,

FCC 1ID:

MODEL NO:

QUANTITY PRODUCTICN PLANNED.

116th Ave. N. E.

TECHNTCAT, DESCRIPTION:

TYPE OF EMISSION:

FREQUENCY RANGE, MH=z:

POWER RATING, Watts:

SWITCHABLE _x

MAXIMUM POWER RATING, Watts:

ADJUSTABLE

PART 2 AND TO

Washington 98009-9029

AFJ [C-F420WN-12

IC-F420-12

SEE ATTACHED EXHIBITS

16K0F3E, 11KOF3E

490 to 512

3.5, 35
N/A

300



PAGE NO.

2.583(d)
(5):

(6):

(8):

(10):

{11):

2.983(e}:

2.983(f):

2.983(g):

3. AFJ IC-F420WN-12
p

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

COLLECTOR CURRENT, A = per manual
COLLECTOR VQLTAGE, Vdc = per manual
SUPPLY VOILTAGE, vde = 13.6

FUNCTION OF ACTLIYE CTIRCUIT DEVICES:

PLEASE SEE ATTACHED EXHIBITS

CIRCUIT DIAGRAM:

PLEASE SEE ATTACHED EXHIBITS

MANUAL:

PLEASE SEE ATTACHED EXHIBITS

TUNE-UP PROCEDURE:

PLEASE SEE ATTACHED EXHIEBITS

CRMINING AND STABTLIZING FREQUENCY :

DESCRIPTION OF CIRCUITRY & DEVICES PROVIDED FOR
DETY

PLEASE SEE ATTACHED EXHIBITS

DESCRIPTION OF CIRCUITS OR DEVICES EMPLOYED FOR

(a) SUPPRESSION OF SPURIOQUS RADIATION,
(b)) LIMITING MODULATION,

(c} LIMITING POWER:

PLEASE SEE ATTACHED EXHIBITS

DIGITAL MODULATION DESCRIPTION:

ATTACHED EXHIBITS
N/A X

TEST AND MEASUREMENT DATA:

FOLLOWS

LABEL INFORMATION:

PLEASE SER ATTACHED EAHTIBITS

PHOTOGRAPHS ©

PLEASE SER ATTACHED EXHIBITS



