A | NTRODUCT| ON

The follow ng data are submtted in connection with this
request for Type Certification of the KG06-40D25K transceiver
in accordance with Part 2, Subpart J of the FCC Rul es.

The KG506-40D25K is a multi-bandwi dth, UHF, frequency
nodul ated transceiver intended for applications in the 440 -
475 WMHz band. It operates from a 13.8 volt vehicle supply.
Rat ed output power rating is 1 to 30 watts. Both 25 kHz and
12.5 kHz channel operation is provided.

B. GENERAL | NFORMATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Paragraph 2.983 of the Rul es)

1. Nane of applicant: Kyodo West
2. | dentification of equipnment: FCC ID: | QJKG0640

a. The equipmrent identification label is submtted as
a separate exhibit.

b. Photographs of the equipnment are submtted as a
separate exhibit.

3. Quantity production is planned.
4. Techni cal description:

a. 16kOF3E; 11kOF3E em ssion

b. Frequency range: 440-475 MHz.

cC. Operating power of transmitter is fixed at
the factory at 30 watts and can be reduced to 1
watt under software control.

d. Maxi mrum power permtted under Part 90 of
the FCC is 350 watts, and the KG506-40D25K fully
conplied wth those power |imtations.

e. The dc voltage and dc currents at final
anplifier:

Col | ector voltage: 9.9 Vdc
Col l ector current: 7.1 A

f. Function of each active sem conductor device:
See Appendi x 1.

g. Compl ete circuit diagramin included as a
separate exhibit.

h. A draft instruction book is submtted as

a separate exhibit.



B. GENERAL | NFORMATI ON. . . (Conti nued)

i The transmtter tune-up procedure is included as
a separate exhibit.

J . A description of circuits for stabilizing
Frequency is included in Appendix 2.
k. A description of circuits and devi ces enpl oyed

For suppression of spurious radiation and for
Limting nodul ation is included in Appendi x 3.
l. Not applicabl e.

Data for 2.985 through 2.997 follow this section.

C. RF POAER QUTPUT ( Paragraph 2.985(a) of the Rules)

RF power output was neasured with a Bird 4421 RF
power neter and a Bird 8325 attenuator as a 50 ohm
dumy | oad. Maxi mum power neasured was 33 watts; and
with software progranmm ng m ni num power was 1.5 watt.
(The transmitter was tuned by the factory.)

D. MODULATI ON CHARACTERI STI CS

1.

A curve show ng frequency response of the transmtter
is showmn in Figure 1. Reference |evel was audio
signal output froma Boonton 8220 nodul ati on neter

wi th one kHz deviation. Audio output was neasured
with a Audio Precision System One TRMS voltneter
and tracki ng generator.

Modul ation limting curves are shown in Figures 2a
and 2b for wi de or narrow channel operation
respectively, using a Boonton 8220 nodul ati on neter.
Signal level was established with a Audi o Precision
System One TRMS voltneter. The curves show conpliance
wi t h paragraphs 2.987(b), and 90.211(c).

Figure 3 is a graph of the post-limter |ow pass
filter which neets the requirenents of

par agraph 90.211(d)(1) in providing a roll-off of
60Logf/ 3 dB where f is audio frequency in kHz.
Measurenments were nmade following EIA RS 152B with an
Audi 0 Precision System One sel ective voltneter on

t he Boonton 8220 nodul ati on neter audi o output.



MODULATI ON CHARACTERI STI CS

4. Cccupi ed Bandwi dt h
(Paragraphs 2.989(c),
of the Rul es)

Fi gures 4a, 4b,
envel ope of
out put
spectrum anal yzer
condi tions of
tone at an input
frequency of
under
or

For

Al l plots have

ref erence.
Em ssi on Designators:

Carson’s = (2K + 2F)

K = rated system devi ation, kHz
F = maxi mum nodul ati on frequency,
16kOF3E: 2x5+2x3 = 16

11kOF3E: 2x2.5+2x3 = 11

4c and 4d are plots of
the transmtter
taken with a TEK 494P or

2.989(c) (1)
| evel
necessary to produce 50% nodul ation at
maxi mum response.
these conditions was 4.9 kHz,
12.5 kHz channelization respectively.

the 12.5 kHz channeli zati on,
100 Hz, max hold, multiple scan per 90.210(d)(4).

unnmodul at ed

90.209(b) (4) and 90.210(d)

for
Advant est
Modul ati on
and consisted of
16 dB greater

or

carrier as

kHz

t he si deband
both 1.5 and 33 watt

corresponded
2500 Hz
t han

2996 Hz,
Measur ed nodul ation
2.4 kHz for

RBW was 100 Hz, VBW
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FI GURE 2b
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FI GURE 3

AUDI O LOW PASS FI LTER RESPONSE
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FI GURE 4a
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MODULATI ON CHARACTERI STI CS ( Cont i nued)

The pl ots are W t hin t he limts | nposed by
Par agraph 90. 211(c) for frequency nodulation. The
hori zont al scal e (frequency) is 10 kHz per division and
t he verti cal scale (anplitude) is a logarithmc
presentation equal to 10 dB per division.

Resol uti on bandwi dth was 100 Hz; video bandwdth 1 kHz;
max store display; 20 second scan tine.

SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rul es)

The KG506- 40D25K transmitter was tested for spurious
em ssi ons at the antenna termnals while the equipnent
was nodul ated with a 2500 Hz signal, 16 dB above m ni num
I nput si gnal for 50% (2.5 kHz deviation) nodulation at
2996 Hz, the frequency of highest sensitivity.

Measur enent s were made wth Tektronix 494P spectrum
anal yzer coupled to the transmtter output term nal
through a Bird 8325 power attenuator. A notch filter was
used to attenuate the carrier.

During the tests, the transmtter was termnated in the
50 ohm attenuator. Power was nonitored on a Bird 43
Thru-Line wattneter; dc supply was 13.8 volts throughout
the tests.

Spurious enssions were neasured at 33 and 1.5 watts
out put throughout the RF spectrum from (|l owest frequency
generated in the transmtter is 14.95 MHz) to the tenth
har moni ¢ of the carrier

Any em ssions that were between the required attenuation
and the noise floor of the spectrum analyzer were
recorded. Data are shown in Table 1.

12



33 W

Al other

TABLE 1

TRANSM TTER CONDUCTED SPURI QUS
457.500, 13.8 Vdc | nput

Spuri ous
Frequency

Mz

915.
1372.
1830.
2287.
2745.
3202.
3660.
4117.
4575.

Requi red:

915.
1372.
1830.
2287.
2745.
3202.
3660.
4117.
4575.

Requi r ed:

below FCC limt.

NOTE:

Carrier notch filter

000
500
000
500
000
500
000
500
000

000
500
000
500
000
500
000
500
000

dB Bel ow
Carrier

Ref er ence

89
>100

98
>100
>100
>100
>100
>100
>100

58

92
>100
>100
>100
>100
>100
>100
>100
>101

45

(65) 90.210(d)

(52) 90.210(d)

em ssions to the tenth harnonic were 20 dB or nore

used to increase dynanic range.

13



F. FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATl ON

Measurenent of radiated spurious em ssions from t he
KG506-40D25K were nmde by substitution with a Tektronix 494P
spectrum anal yzer usi ng Singer DM 105A or Ento 3121

calibrated dipole antennas below 1 GHz, and Pol arad CA-L, and
CA-S or EMCO 3115 from 1-5.0 GHz based on the procedures of
El A/ TI A 603 (1992).

The transmitter and dumry |oad were l|ocated in an open
field 3 nmeters from the test antenna. Supply voltage was a
power supply with a term nal voltage under |oad of 13.8 Vdc.

Qut put power was 33 watts at 457.500 M operating
frequency. The transmitter and test antennas were arranged
to maximze pi ckup. Both vertical and hori zont al t est
ant ennae pol ari zati on were enpl oyed.

Ref erence |evel for the spurious radiations was taken as
33 watts, the output power of the transmitter.

The transmitter and test antennae were arranged to
maxi m ze pickup. Both vertical and horizontal test antenna
pol ari zati on were enpl oyed.

Measur enent s wer e made from the |owest frequency
generated within the unit to 10 tinmes operating frequency. Data
after application of antenna factors and line |oss corrections
are shown in Table 2.

14



TABLE 2
TRANSM TTER CABI NET RADI ATED SPURI QUS

457.500 MHz, 13.8 Vdc, 33 watts

Spuri ous dB Bel ow
Fr equency Carrier
MHz Ref er ence?
3328.5 85V*
Requi r ed: 58 (65) 90.210(d)

"\Wor st - case pol ari zation, H-Horizontal, V-Vertical.

*Wor st case harnonic data for reference data only, 20 dB bel ow
FCC limt.

Al'l  other spurious to 4.7 Giz were 20 dB or nore bel ow FCC
limt.

15



G FREQUENCY STABI LI TY
(Paragraph 2.995(a)(2) and 90. 213 of the Rules)

Measur enent of frequency stability versus tenperature
was made at tenperatures from -30°C to +50°C. At each
tenperature, the unit was exposed to test chanber anbient a
m ni mum of 60 mnutes after indicated chanber tenperature

anbi ent had stabilized to wthin £2° of the desired test
tenperature. Following the 1 hour soak at each tenperature,
the unit was turned on, keyed and frequency neasured wthin
2 m nut es. Test tenperature was sequenced in the order

shown in Table 3, starting with -30°C.

A Ther not r on S1.2 t enper ature chanber was used.
Tenperature was nmoni t or ed with a Keithley 871 digital
t her monet er . The transmitter output stage was termnated in a
dummy | oad. Primary supply was 13.8 volts. Frequency was
measured with a HP 5385A frequency counter connected to the
transm tter through a power attenuator. Measurenments were
made at 457.500 MHz. No transient keying effects were observed.

TABLE 3

FREQUENCY STABI LI TY vs. TEMPERATURE
457.500 MHz; 13.8 Vvdc; 33 W

Tenperature, °C Qut put Frequency, Mz p. p. M
-29. 4 457. 499193 -1.8
-19.6 457. 499358 -1.4
-10. 2 457. 499820 -0.4

0.3 457. 500117 0.3
9.9 457. 500160 0.3
19.8 457. 500026 0.1
30.2 457. 499915 -0.2
40. 1 457. 499959 -0.1
49.9 457. 500212 0.5
Maxi mum frequency error: 457. 499193
457. 500000
- .000807 MHz

FCC Rule 90.213(a) specifies .00025% or a maxi nrumof + .001144
MHz, which corresponds to:

High Limt 457.501144 MHz
Low Limt 457. 498856 MHz
16



H. FREQUENCY STABI LITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

Gsci l | at or frequency as a function of power suppl y
vol tage was neasured with a HP 5385A frequency counter as supply
vol tage provided by an HP 6264B variable dc power supply was
varied from x15% above the nomnal 13.8 volt rating. A Fluke
197 digital voltneter was used to neasure supply voltage
at transmtter primary input termnals. Measurenents were nmade
at 20°C anbi ent.

TABLE 4

FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
457.500 MHz, 13.8 Volts Nominal, 33 W

% Suppl y Vol t age Qut put Frequency, NHz p.p. M
115 15. 87 457. 500041 0.1
110 15. 18 457. 500037 0.1
105 14. 49 457. 500032 0.1
100 13. 80 457. 500026 0.1

95 13.11 457. 500021 0.0

90 12.42 457. 500017 0.0

85 11.73 457.500012 0.0

Maxi mum frequency error: 457. 500041
457. 500000

+ .000041 MHz

FCC Rul e 90.213(a) specifies .00025% or a maxi mum of + .001144
MHz, corresponding to:

High Limt 457.501144 Mz
Low Limt 457. 498856 Mz

J. TRANSI ENT FREQUENCY BEHAVI OR
(Paragraph 90.214 of the Rules)

Plots identified as Figures 5 and 6 denonstrate TFB

17



FI GURE 5

TRANSI ENT FREQUENCY BEHAVI OR
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FI GURE 6

TRANSI ENT FREQUENCY BEHAVI OR
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APPENDI X 1

FUNCTI ON OF DEVI CES
KG506-40D25K

Li st of Sem conductors Designations and Functi ons.

TX VCO
@301, 2SK508 Gscill ator
@02, 2SC4325 Amplifier
@B03, 2SC3583 VCO out put anplifier
@B04, DTAL124EKA Switch
@05, 2SC2351 B+ Filter

@06, DTYAL24EKA B+ Switch
| C301, uPCl1688 Amplifier

TX MAIN UNI T (Driver)

201, DTC124EKA PTT Buffer
@02, FMXA Swi tch

@03, UuMc2 Swi tch

@05, 2SD2351 B+ Filter
06, 2SK3018 Char ge punp
@07, 2SJ166 Char ge punp
@08, 2SK3018 Char ge punp
@09, UMZE2N Swi tch

@10, FMXA Swi t ch

@11, FMXA Swi t ch

@12, 2SB1184TL Reg.

214, | M1 TX Power Adj.
@15, 2SC3357 RF Amplifier
@16, 2sC2131 RF Amplifier
17, 2SK209 Modul ation Switch WN

| C201, AN/78LOSM 5V Reg.
| C202, TA78MDSF S5V Reg.

| C203, TS272CD Mod LF Anp

| C204, TA75S01F Mod Anp

| C205, MB1511 PLL

| C206, NJU7662M Cont r ol

| C207, BU4S66 LPF, | oop

| C208, Mb337M DC-DC I nverter, 15 VDC

| C209-A, NIMR904 Power Contr ol
1C209-B, “ Error Amp



TX POWER AMPLIFIER UNIT

@02, 2SK3018 Switch

@03, MCH3306 B+ Switch

| C501-A, BAMA558F Power Control

| C501- B, “ Error Anp

| C502, TA75601F Power Contr ol

| C504, AN78LO5M 5V Reg.

PM610, RA30H4452M Power Qut put Modul e

RX VCO UNI T

@301, 2SK508 Gscil l ator

@02, 2SC4325 Amplifier

@03, 2SC3583 VCO out put anplifier

@304, DTAL24EKA Switch

@05, 2SC2351 B+ Filter

@06, DTYAL24EKA B+ Switch

| C301, uPC1688 Anplifier

RX MAIN UNI' T

QL01, 3SK177 RF Anp

QL02, 3SK177 RF Anp, Optional second RF circuit,
Si npl ex

QL03, 2SK508 158 H |F Anp.

QL04, DTB143EK B+ Switch, RF Anp 1

QL05, DTB143EK B+ Switch, RF Anp 2

QL07, 2SD2351 Cont r ol

QL08, 2SJ166 Char ge punp

QL09, 2SK3018 Charge punp

QL10, 2SK3018 Char ge punp

QL11, UMC2N Swi tch

QL12, “ Switch

QL13, 2SC4250 2" H IF Anp

QL14, DTC314TK WN Switch

QL15, 2SK209 WN Switch

QL16, 2SK209 WN Switch

QL17, DTAL44EUA Swi t ch

QL18, DTE143EK Swi tch

QL19, DTCl44EKA RX Switch

QL20, 2SK3018 RX Switch

QL27 2SK3018 WN Switch



RX MAIN UNI T (cont.)

| C101,
| C102,
| C103,
| C104,
| C105,
| C106,
| C107,
| C108,

MB1511

NJU7662M
UB4S66

AN78L0O5M
TA75S01F
TK10487M
TA75558F
TA78MI5F

LOG C UNIT

258SD2351
DTC124EKA
2SK880
2SK209
RN6001
DTC314TU
2SK880
2SK3018

, 2SD2219

UMHBN

BRARRRRL

2ge

uPD78F0058Y
AK2344
AK2344
AN78L0O5M

NJIM2405
HN58C65
TC74HC373AF
RNSVL22N
TA75S01F
BU4S81

, BU4SO1

| C13, M52551GP

| C14, M62551GP

| C15, BU4AS81

| C16, NIJM2073

| C17, BUA4ASG69F

| C18, TC/W4FU

| C19, Mb222PF

| C20, N62551GP

| C21, .
| C22, TA8201AK

| C23, BA12ST

CREBZYAFLKRBKA

I—‘_C)"

Q
N

PLL

DC-DC I nverter,
LPF, | oop

5V Reg.

VCO Error Anp.
Lo I F/ Osc./Det.
AF Anp.

5V Reg.

15 vDC

DTMF Beep Switch
Decode Switch for
RX AF Switch
Repeat AF Switch
Switch for horn
Low Power Swi tch
RX AF Switch
Beep Switch

AF Vol t age Regul at or
LED Dri ver

horn

CPU

TX Audi o Processor, BPF
RX Audi o Processor, BPF,
5V Reg.

Vol t age det ect or

EE ROM Channel data
Data | atch

Reset

TX-on sensor

Si npl ex control
Repeat LED Switch
LPF for TX audio
Low Battery Sense
BUSY Buf f er

AF Li ne Anp.

Cl ock Osc.
% di vi der
AF attenuat or
Vol unme contro
Squel ch control

AF Qut put power anplifier

12V Switch and regul at or

pre-enphasi s,
de- enphasi s,

TX & RX AF Processors



APPENDI X 2

Cl RCUI TS AND DEVI CES TO STABI LI ZE FREQUENCY

The transmitter uses a TCVXO (tenperature and voltage
controlled crystal oscillator) to generate the 12.0 Mz
reference frequency for the transmtter PLL and VCO circuits.
The oscillator is accurate to less than +/ - .0002% over the
range of -30 to +60 C.

Cl RCUI TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC I D: | QJKG50640
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Cl RCUI TS TO SUPPRESS SPURI QUS RADI ATI ON,
LIMT MODULATI ON AND CONTROL POWNER

A multiple pole Low Pass Filter is sued after the fina
power anplifier stage. It is designed to sharply attenuate
spurious and harnoni c frequenci es above the highest frequency in
t he sub-band of the radio.

Modul ation limting is perforned by TX Audi o Procesor, |C2,
AK2344 | ocated in the Logic Unit. Internal |imting/conpression
anplifiers provide excellent limting with m ninumdistortion.

In addition to nodulation limting, this device contains

all circuitry to perform pre-enphases, band-pass shapi ng, CTCSS
encode and voice inversion scranbling.

Cl RCUI TS TO SUPPRESS SPURI QUS
RADI ATI ON, LIM T MODULATI ON-
AND CONTROL POVER
FCC I D: |1 QJKG50640
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TRANSI ENT FREQUENCY BEHAVI OR (90. 214) TEST PROCEDURE

Para. 2.995(a}{bh}{d} Freguency stability

Q. 214 Transgisnt Freguency Behavior
{continuad)

R
e~ = ] |RF Signal] S
[ Dummy i |Generator ——————— Combining ——
[Microphone | . : i { Network |
| L J |
| | 1 | |
! . ] | 50-DHM Power| | | |
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|Under Test | | & variable | | Coupler |
' . | Attenuator | — ! |
j | l_| |
[ : i !
: ! ; 1 | ¢
RF | 50 ohm | | RF Power ]
Detector | Load E | Meter — |
T : : ' o
!
i : -
| I
! ' Em—— '
Plotter —— Trig Vert ——— Test —
! | Recelver |
Storage e
C=cilloscope

TRANSIENT FREQUENCY BEHAVIOR
TEST PROCEDURE
FCC ID: 10JKG50640
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