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GENERAL_| NFORMATI ON_REQUI RED
FOR_TYPE_ACCEPTANCE

2.983 (a,b,c) YAESU MUSEN CO., LTD. will sell the
MODEL NO. K66VX-210V VHF transmitter in quantity,
for use under FCC RULES PART 22 & 90.

2.983 (d) TECHNI CAL_DESCRI PTI ON
(1) Type of Emi ssion: 12K8F3E For 25KHz
9K6F3E For 12.5KHz
For 25KHz
Bn = 2M + 2DK
M = 3000
D = 3.4KHz (Peak Devi ation)
K=1
Bn = 2(3.0K) + 2(3.4K)(1) = 6.0K + 6.8K = 12.8K
ALLOAED AUTHORI ZED BANDW DTH = 20. 00KHz.
For 12.5KHz
Bn = 2M + 2DK
M = 3000
D = 1.8KHz (Peak Deviation)
K=1

Bn = 2(3.0K) + 2(1.8K)(1) = 6.0K + 3.6K = 9.6K
ALLOWED AUTHORI ZED BANDW DTH = 11. 25KHz.
90. 209( b) (5)

(2) Frequency Range: 148- 174 MHz

(3) Power Range and Control s: There are NO user Power
controls.

(4) Maxi mum Qut put Power Rati ng:
5.0 & 1.0 Wwatts ,
into a 50 ohmresistive | oad.

(5) DC Voltages and Current into Final Anplifier:

POVER | NPUT
FI NAL AMPLI FI ER ONLY
Vce = 7.2 Volts
lce = 1. 50A.
Pin = 10.8 Watts
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(6) Function of each electron tube or sem conductor
device or other active circuit device:

- SEE EXH BIT 6.

2.983(d) (7) Conplete Circuit Diagrans: The circuit diagramis
included as EXHIBIT 7. The block diagramis
i ncluded as EXH BIT 5.

(8) Instruction book. The instruction nanual is included
as EXHI BI T #8.

(9) Tune-up procedure. The tune-up procedure is given
in EXH BI T #8.

(10) Description of all circuitry and devices provided
for deternmining and stabilizing frequency is
included in the circuit description in the
instruction manual .

2.983 (11) Description of any circuits or devices enployed
for suppression of spurious radiation, for limting
nmodul ation, and for limting power.

In addition to the interstage filtering the multi-
section low pass filter made up of C1004,L1001, C1005,
L1002, C1010, C1014 & C1015.

Li m ti ng Modul at on
The transnmitter audio limting circuitry is contained
inthe loop filter 1C01

Limting Power: There is no provision for limting
power .

(12) Digital nodulation. This unit does NOT use digita
nmodul ati on

2.983(e) The data required by 2.985 through 2.997 is submitted
bel ow.
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2. 985(a)

RF_power _out put .

RF power is measured by connecting a 50 ohm re-
sistive wattneter to the RF output connector. Wth
a nom nal battery voltage of 13.6VDC, and the

transmtter properly adjusted the RF output neasures:

POVNER
| NPUT PONER: (13.6V)(13.2A) = 179 Watts
QUTPUT POAER: 50.0 Watts Efficiency: 28%

METHOD OF MEASURI NG RF POVWER OUTPUT

I \ I L \
| Transmitter|--------------------- | 50 ohm |
| under test | | Resi stive|
I / | Vat t net er |
V- - - /
I T \
| Power |
| Suppl'y |
V- - /
2.987(a) Voi ce Mbdul ation_characteristics:
(a) AUDI O FREQUENCY_RESPONSE  See the EXHI BI T #11.
2.987(a) AUDI O LOW PASS_FI LTER
The audio low pass filter is included and the
is showmn as EXH BIT #13. Rules 90.210(b,d, & €)
for nmobile stations with a | ow pass filter.
2.987(b) Audi o_i nput _ver sus_nodul ati on A plot of the
audio input versus deviation is shown in
in EXH BI T #12A- 12F.
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2.989(¢c) Cccupi ed_bandwi dt h:

90. 210(b,)

Data in the plots shows that on any frequency renoved from the
assigned frequency by nore than 50% but not nore than 100% At
| east 25dB. On any frequency renoved fromthe assigned frequency
by nmore than 100% but not nore than 250% At |east 35dB. On any
frequency removed fromthe assigned frequency by nore than 250%
of the authorized bandwi dth: At |east 43+l og(P)dB.

90. 210( d) 12. 5KHz channel bandwi dth equi pnent. For transmt-
ters de signed to operate with a 12. 5KHz channel bandw dth, any
em ssion must be attenuated bel ow the power (P) of the highest
em ssion contained within the authorized bandwidth as follows;
(1) On any frequency fromthe center of the authorized bandw dth
fO to 5.625kHz renpved from fPO: Zero dB.

(2) On any frequency renmoved fromthe center of the authorized
bandwi dt h by a di spl acenent frequency(fd-2.88kHz)dB.

(3) On any frequency renmoved fromthe center of the authorized
bandwi dth by a di splacenment frequency(fd in kHz Log(P) or 70dB,
whi chever is the | esser attenuation.

Radi ot el ephone transmitter with nmodulation limter.

Test procedure: TIA EIA-603 para 2.2.11 , with the exception
that various tones were used.

Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

Coupl er
R L \ [---\ R \
| Transmitter| | | | 50 ohm
| under test |------------ | [--------- | Resi stive|
L / | | | Vat t net er |
| \---/ Ve - /
R \ R \
| Audi o | | Spectrum |
| Gscillator | | Anal yzer
I / I /
2.991 Spurious_emni ssions_at _antenna_t erni nal s(conduct ed):

Data on the follow ng page shows the | evel of con-
ducted spurious responses. The carrier was nodu-

|ated 100% using a 2500Hz tone. The spectrum was

scanned from 0.4 to at |east the 10th harnoni ¢ of

t he

fundanental. The neasurenents were nmade in accordance

with standard TI A/ El A-603.
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2.991 Conti nued Spurious_Em ssions_at_the_ Antenna_Term nal s:
90. 210(d) (3)
Met hod of Measuring Conducted Spurious Em ssions

f--mmem-- \
| HP I
| Spectruni
| Anal yzer |
| 8566B
V- - - /
[----\
I T \ T R \ I L \ | L
| TRANSM TTER| | 50 OHM RESI STI VE] | | | O
| UNDER TEST|------ | LOAD [ ----- | [----- | A
V- - - / L L / V- - - / \-D--/
ATTENUATOR
REQUI REMENTS: Em ssions nust be 43 +10l og(Po) dB bel ow t he
mean power output of the transmitter.
For 25KHz 43 + 10l 0og(5.1) = 43+ 7.0 = 50. 1dB
For 12.5KHz 50 + 10log(5.0) =50 + 7.0 = 57.0
EM SSI ON dB BELOW
FREQUENCY CARRI ER
_ Miz__
H GH PONER 160. 05 00.0
320. 10 -74.7
480. 15 -105.6
640. 20 -94.0
800. 25 -79.1
960. 30 -84.1
1120. 35 -99.2
1280. 40 -98.2
1440. 45 -88.5
1600. 50 -86.4
LOW POVER 160. 05 00.0
320. 10 -74.7
480. 15 -105.6
640. 20 -94.0
800. 25 -79.1
960. 30 -84.1
1120. 35 -99.2
1280. 40 -98.2
1440. 45 -88.5
1600. 50 -86.4

METHOD OF MEASUREMENT: The procedure used was TIA/ ElI A-603 STANDARD
wi t hout any exceptions. An audi o generator was connected to the UUT
through a dumy microphone circuit and the output of the transmitter
connected to a standard |load and fromthe standard | oad through a pre-
selector filter of the spectrum analyzer. The spectrum was scanned
from400KHz to at least the tenth harnonic of the fundanental using a
HP nodel 8566B spectrum anal yzer. The neasurenents were made using the
shiel ded roomlocated at TIMCO ENA NEERI NG | NC. 25355 WEST NEWBERRY
ROAD, NEWBERRY FLORI DA 32669.
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2.993(a) (b) Fi el d_strength_of spurious_em ssions:

NAME OF TEST: RADI ATED SPURI QUS EM SSI ONS

REQUI REMENTS: Em ssi ons must be 50 +10l og(Po) dB bel ow the nean
power output of the transmitter or 70dB, which ever is the |essor

50 + 10l 0og(50) = 67.0 dB

METER

READI NG
EMSSION @3 CQOAX FI ELD
FREQUENCY METERS LGSS ACF STRENGTH ATT. MARG N
MHz dBuV dB dB dBuV/ m dB dB ANT
H GH POVER
160. 05 116. 40 0.90 16.61 133.91 0.0 0.0 H
320. 07 40. 90 1.40 14.98 57. 28 76. 63 19. 30 H
480. 20 39.10 1.60 18. 84 59. 54 74. 37 17. 37 H
640. 20 43. 80 1.60 20.98 66. 38 67.53 10. 53 H
800. 15 27.10 2.90 22.01 52.01 81. 90 24.90 H
960. 17 31. 30 2.90 24.71 58.91 75. 00 18. 00 H
1120. 20 22.50 1.00 24. 48 47.98 85. 93 28. 93 H
1280. 20 28.10 1.00 25.12 54,22 79. 05 22.05 V
1440. 20 28.10 1.00 25.76 54. 86 79. 05 22.05 V
1600. 28 24. 80 1.00 26. 40 52. 20 81.71 24.71 \Y
LOW PONER
160. 05 103. 60 0.90 16.61 121.11 0.0 0.0 H
320. 07 41. 90 1.40 14. 98 58. 28 62. 83 12.83 H
480. 20 40. 20 1.60 18. 84 60. 64 60. 47 10. 47 H
640. 20 45. 90 1.60 20. 98 67.48 53. 63 3. 63 H
800. 15 27.10 2.90 22.01 52.01 69. 10 19. 10 H
960. 17 31. 30 2.90 24.71 58.91 62. 20 12. 20 H
1120. 20 22.50 1.00 24. 48 47. 98 73.13 23.13 H
1280. 20 28.10 1.00 25.12 54. 22 66. 89 16. 89 \Y
1440. 20 30. 30 1.00 25.76 57. 06 64. 05 14.05 V
1600. 28 26. 90 1.00 26. 40 54. 30 66. 81 16. 81 \Y

METHOD OF MEASUREMENT: The tabul ated Data shows the results of the
radiated field strength em ssions test. The spectrumwas scanned from
30 to at least the tenth harmonic of the fundamental. This test was
conduct ed per ANSI STANDARD C63.4-1992 with the exception of briefly
connecting the transmitter to a half wave dipole for the purpose of
establishing a reference. Measurenents were nade at the open field
test site of TIMCO ENG NEERING INC. located at 6051 NNW 19th Lane
Gai nesville, FL 32605.
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2.993(a) (b)

2.993(a) (b)

Continued Field strength_of spurious_eni ssions:

Met hod of Measuring Radi ated Spurious Em ssions

Hewl ett Packard
Spectrum
Anal yzer
HP8555A
R L \ [mmmm \ [----\
| | | |
| TRANSM TTER| ------- | 50 OHM RESI STI VE| \----- |
| UNDER TEST]| | LOAD | | |
IR / R / \----/
| | |
| | |
| | <-3.0 neters-->
|
| Tuned, Calibrated
| Ant enna whi ch may
R LR \ be raised from4
| | to 20' above ground
| POVER SUPPLY | and changed
| | in polarization
I /
Equi pnent pl aced 4' above ground

on a rotatable platform
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2.995(a)(b)(d) Frequency_stability:

90. 213(a)
Tenperature and voltage tests were perfornmed to verify that
the frequency remains within the .0005% 5.0 ppm specification
limt, for 25KHz spacing & 0.00025% for 12.5KHz spacing and
0.0001% for 6.25KHz spacing. The test was conducted as foll ows:
The transmitter was placed in the tenperature chanber at 25
degrees C and allowed to stabilize for one hour. The transnitter
was keyed ON for one minute during which four frequency readings
were recorded at 15 second intervals. The worse case nunber was
taken for tenmperature plotting. The assigned channel frequency
was considered to be the reference frequency. The tenperature was
then reduced to -30 degrees C after which the transmtter was
again allowed to stabilize for one hour. The transmtter was
keyed ON for one mnute, and again frequency readi ngs were noted
at 15 second intervals. The worst case nunber was recorded for
tenmperature plotting. This procedure was repeated in 10 degree
increnents up to + 50 degrees C

Readi ngs were also taken at nminus 25% of the battery voltage of
5.4VDC, which we estinate to be the battery endpoint.
MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 160.025 000MHz

TEMPERATURE_C FREQUENCY_MHz PPM
REFERENCE 160. 025 000 00.0
-30 160. 025 070 +0. 43
-20 160. 025 150 +0. 94
-10 160. 025 210 +1. 31
0 160. 025 200 +1. 25
+10 160. 025 160 1.00
+20 160. 025 120 +0. 75
+30 160. 025 070 +0. 43
+40 160. 024 990 -0.06
+50 160. 024 760 -1.50

200C Battery End-Point 5.6VDC 160.024 760 -1.50

RESULTS OF MEASUREMENTS: The maxi mum frequency variation over
t he tenperature range was -1.50 to 1.31 ppm The maxi num
frequency variation over the voltage range was -1.50 ppm
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2.995(a)(b)(d) Frequency_stability:
90. 214 Transi ent Frequency Behavi or

REQUI REMENTS: I n t he 150-174MHz frequency band, transient frequen-
cies nmust be wthin the maxi num frequency difference Ilimts
during the time interval indicated below for 12.5kHz Channel s:

R L R \
| Tine | Maximum | Portable |
| I'nterval | Frequency | Radios |
I | |  150- 174Mnz |
EREREEEEEE EERREEEEEEE ERRREEEEEEEEEEEE |
| |
| t1 | +12.5kHz | 5.0ns |
EEEIEEETEE |- oo |
| t2 | +6.25kHz | 20.0ns

R R EEl EEEEEERREEE R ERREEEEEE |
| t3,t4 | +12.5kHz | 5.0ms |
[ R T P /

TEST PROCEEDURE: TIA/EIA TS603 PARA 2.2.19, the levels were set
as foll ows;

1. Using the varible attenuator the transmitter |evel was
set to 40dB bel ow the test recievers naxi mum input |evel
then the transmtter was turned off.

2. Wth the Transmitter off the signal generator was set
20dB below the level of the transmitter in the above step
this level wll be maintained with the signal generator
t hr ough-out the test.

3. Reduce the attenuation between the transnitter and the RF
det ector by 30dB

4. Wth the levels set as above the transient frequency
behavi or was observed & recorded.

APPL| CANT: YAESU MJUSEN CO., LTD.
FCC I D. K66VX-210V
REPORT #: F:\CUS\ Y\ YAE\ YAE182A9. RPT
PAGE #: 9



2.995(a)(b)(d) Frequency_stability:

90. 214 Transi ent Frequency Behavi or
(Conti nued)
I LT \ I \
| DUMWY | | RF SIGNAL | L \
| M CROPHONE | | GENERATOR |----|COVBI Nl NG
L / L / | NETVWORK | -
I [--] I
I R L A L \ I T L R e /
| TRANSMTTER | | STANDARD | | DI RECTI ONAL| |
| UNDER TEST |--| TRANSM TTER |---| COUPLER | -/
L /| & VARI ABLE | | |
| ATTENUATOR | L /
I / | |
| /----- /
e R /]
R \ R L A \
| RF | | 500HM | | RF PO/AER |
| DETECTCR | | LOAD | | METER |----\
L / [ A L / ?
1
R \ ?
| [omone- Vo
I T \ I T T \ | TEST | ----1
| | Trig Vert |---| RECElIVER|
| PLOTTER |------ | | |
| | | STORAGE | e /
L / | OSCl LLASCOPE |
I T T /
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2.983(f) Phot o_or _Draw ng_of Label
See Page 2.

2.983(9) Phot os_of Equi prent :
See Pages 4A-4G

2.999 Measur ement _Procedures_for_Type_ Acceptance

Measurenment techniques have been in accordance
with ElIA specifications and the FCC requirenents.

2.909 Certification_of_Technical Data_ by Engineers

We, the undersigned, certify that the enclosed
nmeasurenents and enclosed data are true and
correct.

S. S. SANDERS
S.S. Sanders
Engi neer

LI ST_OF_TEST_EQUI PVENT
1. Spectrum Anal yzer: Hewl ett Packard 8566B - Opt 462, w

presel ector 85685A, & Quasi - Peak Adapter HP 8565Q0A, & HP
8449B - OPT H0O2 Cal. 6/26/98

2. Signal Cenerator, Hew ett Packard 8640B, cal. 10/1/98
3. Eaton Biconnical Antenna Mddel 94455-1
20-200 MHz Serial No. 0997 Cal. 10/30/98
4. Electro-Metric Dipole Kit, 20-1000 MHz, Model TDA-30 10/31/98
5. Electro-Metric Horn 1-18 GHz, Model RGA-180, Cal. 10/30/98
6. Electro-Metric Antennas Mdel TDA-30/1-4,Cal. 10/15/98
7. Electro-Metric Line |Inpedance Stabilization Network Mde
No. EM 7821, Serial No. 101; 100KHz-30MHz 50uH. Cal.11/19/98
8. Electro-Metric Line |Inpedance Stabilization Network Mde

No. EM 7820, Serial No. 2682; 10KHz-30MHz 50uH. Cal. 11/19/98
9. Special low loss cable was used above 1 GHz
10. Tenney Tenperature Chanber

APPL| CANT: YAESU MJUSEN CO., LTD.
FCC | D: K66VX- 210V
REPORT #: F:\CUS\ Y\ YAE\ YAE182A9. RPT
PAGE #: 11



