ENG NEERI NG STATEMENT
For Type Certification of
Maxon Anerica, Inc.

Model No: TK14
FCC I D: F3JTK14

| am an El ectronics Engineer, a principal in the firmof Hyak
Laboratories, 1Inc., Springfield, Virginia. My education and
experience are a matter of record wth the Federal Comrunications
Comm ssi on.

Hyak Laboratories, Inc. has been authorized by Maxon Anerica
to make type certification neasurenents on the TK14 transceiver.
These tests nade by nme or under ny supervision in our Springfield
| abor at ory.

Test data and docunentation required by the FCC for Type
Certification are included in this report. The data verifies that
the above nentioned transceiver neets FCC requirenents and Type
Certification is requested.

Rowl and S. Johnson

Dat ed: Decenber 15, 1999

A | NTRODUCTI ON

The following data are submtted in connection with this
request for type certification of +the TK14 transceiver in
accordance with Part 2, Subpart J of the FCC Rul es.



The TK14 is a portable, battery operated, UHF, frequency

nodul ated transceiver intended for 12.5 kHz channel famly radio
service applications in the 462.5625-467.7125 WMHz band. It
operates from a nomnal 6.0 Vdc battery supply. Qut put power
rating is 0.5 watts ERP.

B.

B.

GENERAL | NFORMATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Paragraph 2.983 of the Rules)

1. Nanme of applicant: Maxon Anmerica, |nc.
2. I dentification of equipnment: FCC ID F3JTK14
a. The equi pnent identification |abel is submtted as a
separate exhibit.
b. Phot ographs of the equipnent are submtted as a
separate exhibit.
3. Quantity production is planned.
4. Techni cal description:
a. 11kOF3E em ssion
b. Frequency range: 462.5625 - 467.7125 MHz.
C.

Qperating power of transmtter is fixed at the
factory at less than 0.5 W ERP.

d. Maxi mum power permtted is 0.5 watts, and the
TK14 fully conplied wth that power limtation.
e. The dc voltage and dc currents at final anplifier:

Col l ector voltage: 6.0 Vdc
Collector current: 0.3 A

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

g. Compl ete schematic diagramis submtted as a separate
exhi bit.

h. A draft instruction manual is submtted as a separate
exhi bit.

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

2
GENERAL | NFORMATI ON (conti nued)
J. A description of circuits for stabilizing frequency
is included in Appendi x 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.
| . Not appli cabl e.
5. Data for 2.985 through 2.997 follow this section.

RF_Power Qut put (Paragraph 2.985(a) of the Rules)

The TK14 has a permanently attached built-in antenna



W t hout provisions for a coaxial connector.

Theref ore RF power output was cal cul ated, see Table 1.
(The transmtter was tuned by the factory.

TABLE 1
Qperating Freq., Mz Power watts into
a di pol e antenna
462. 5625 0.470

D. MODULATI ON CHARACTERI STI CS

1.

A curve show ng frequency response of the transmtter
is showmn in Figure 1. Reference |evel was audi o signal
out put froma Boonton 8220 nodul ation neter wth one
kHz devi ation. Audio output was neasured with an Audio
Preci sion System One integrated test system

Modul ation limting curves are shown in Figure 2, using
a Boonton 8220 nodul ation neter. Signal |evel was es-
tablished with a Audi o Precision System One integrated
test system The curves show conpliance with para-
graphs 2.987(b).

Figure 3 is a graph of the post-limter |ow pass filter
whi ch provides a roll-off of 60Logf/3 dB where f is
audi o frequency in kHz. Measurenents were nade fol -
lowng EIA RS-152B with an Audio Precision System
One integrated test system on the Boonton 8220

nodul ati on neter audi o output.

3
Cccupi ed _Bandwi dt h
(Par agraphs 2.989(c) of the Rul es)

Figure 4 is a plot of the sideband envelope of the
transmtter output taken with a Tektronix 494P spectrum
anal yzer. Modul ation corresponded to conditions of
2.989(c) (1) and consisted of 2500 Hz tone at an input
| evel 16 dB greater than that necessary to produce 50%
nodul ation at 2669 Hz, the frequency of maxinmum
response. Measured nodul ati on under these conditions
was 2.1 kHz.

Em ssi on designator:

(2M + 2D) (2 x 3 kHz) + (2 x 2.5 kHz) = 11kOF3E
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FIl GURE 1
MODULATI ON FREQUENCY RESPONSE
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FCC ID: F3JTK14

FIGURE 1
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FI GURE 2
AUDI O LI M TER CHARACTERI STI CS
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FI GURE 2
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FI GURE 3
AUDI O LOW PASS FI LTER RESPONSE
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FI GURE 3
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FI GURE 4
OCCUPI ED BANDW DTH
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MEAN OQUTPUT PONER
Requi r ed
On any frequency nore than 50%
up to and including 100% of the 25
aut hori zed bandw dth, 12.5 kHz
(6.25-12.5 kHz)

On any frequency nore than 100%

up to and including 250% of the 35
aut hori zed bandw dth (12.5-31.25

kHz)

On any frequency renoved from

t he assigned frequency by nore 43+10LogP = 40
t han 250% of the authorized (P = 0.47)

bandw dth (over 31.25 kHz)
OCCUPI ED BANDW DTH
FCC ID:  F3JTK14

FI GURE 4
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D. MODULATI ON CHARACTERI STI CS ( Conti nued)
The plots are within FCC limts. The horizontal scale
frequency) is 10 kHz per division and the vertical scale

anplitude) is a logarithmc presentation equal to 10 dB per

di vi si on.

E. SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS



(Paragraph 2.991 of the Rules)

The TK14 has a permanently attached antenna. There is no
connector for an external antenna. Therefore, no antenna termnm nal
conduct ed neasurenents were made.

F. DESCRI PTI ON OF RADI ATED SPURI QUS MEASUREMENT FACI LI TI ES

A description of the Hyak Laboratories’ radiation t est
facility is a matter of record with the FCC The facility was
accepted for radiation neasurenents from25 to 1000 MHz on Cct ober
1, 1976 and is currently listed as an accepted site.

G FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATI ON

Field intensity neasurenents of radiated spurious em ssions
from the TK14 were nmade with a Tekt roni x 494p spectrum
anal yzer using Singer DM 105 for the neasurenents to 1 GHz, and
EMCO 3115 horn to 4.8 Gz.

The transmtter was |ocated in an open field 3 neters from
the test antenna. Supply voltage was a power supply with a
term nal voltage under | oad of 6.0 Vdc.

The transmtter and test antennae were arranged to naxim ze
pi ckup. Both vertical and horizontal test antenna polarization
wer e enpl oyed.

The measurenent system was capable of detecting signals 100
dB or nore below the reference level. Measurenents were nmade from
the |owest frequency generated within the unit (12 MHz), to 10

times operating frequency. Data after application of antenna
factors and line |oss corrections are shown in Table 3.

9
TABLE 3
TRANSM TTER CABI NET RADI ATED SPURI OQUS
462.5625 MHz, 6.0 Vdc, 0.470 watts

Spuri ous Radi at ed dB Bel ow
Frequency Field Carrier
Mz uv/ m @ 3Mm Ref er ence’

462. 563 1603245 0

925. 125 2034 58V

1387. 688 5600 49V



1850. 250 1294 62V*

2312. 813 29154 45V
2775. 375 5498 49V
3237.938 4049 52H
3700. 500 2860 55H
4163. 063 1690 60H
4625. 625 324 74H*
Required: 43+10 Log(P) = 40

'"Wor st - case pol arization, HHorizontal, V-Vertical

*Reference data only, nore than 20 dB below FCC limt.

Al'l other spurious from1l2 MHz to the tenth harnonic were 20 dB or
nore below FCC limt.

Power :

P = (F.1.x3)%49.2

(1.6032x3) %/ 49. 2

0.470 W

10
H. FREQUENCY STABILITY
(Paragraph 2.995(a)(2))

Measurenment of frequency stability versus tenperature was
made at tenperatures from-20°C to +50°C. At each tenperature, the
unit was exposed to test chanber anbient a mninmum of 60 m nutes
after indicated chanber tenperature anbient had stabilized to
wWithin £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 mnutes. Test tenperature was

sequenced in the order shown in Table 4, starting with -20°C

A Thernotron Sl1.2 tenperature chanber was used. Tenperature

was nonitored with a Keithley 871 digital thernoneter. The
transmtter output stage was termnated in a dumry load. Primary
supply was 6.0 volts. Frequency was neasured with a HP 5385A

frequency counter connected to the transmtter through a power
attenuator. Measurenents were made at 462.5625 MHz. No transient
keying effects were observed.

TABLE 4



FREQUENCY STABI LI TY AS A FUNCTI ON OF TEMPERATURE
462. 5625 MHz, 6.0 Vdc, 0.470 W

Tenperature, °C Qut put _Frequency, Mz p.p. m
-20.3 462. 562405 -0.2
-19.8 462. 562403 -0.2

0.1 462. 562732 0.5

10.1 462. 562720 0.5

20.9 462. 562342 -0.3

30.3 462. 562284 -0.5

39.9 462. 562517 0.0

50.5 462. 563397 1.9
Maxi mum frequency error: 462. 563397
462. 562500

+ . 000897 MHz

FCC Rul e 95.627(b) specifies .00025% (2.5 p.p.m) or a maxi mum of
+0. 001156 MHz, which corresponds to:

High Limt 462. 563656 Mz
Low Limt 462. 561344 MHz
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FREQUENCY STABI LITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

Oscillator frequency as a function of power supply voltage
was neasured with a HP 5385A frequency counter as supply voltage
provi ded by an HP 6264B variable dc power supply was varied from

+15% above the nominal 6.0 volt rating to below the battery end
point. A Fluke 197 digital voltneter was used to neasure supply
voltage at transmtter primary input termnals. Measur enent s

were made at 20°C anbi ent.
TABLE 5
FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
462. 5625 MHz, 6.0 Vdc Nonminal; 0.470 W

Suppl y Vol t age Qut put _Frequency, Nz p. p. m

6.9 115% 462. 562715 0.5



6.6 110% 462. 562489 0.0
6.3 105% 462. 562378 -0.3
6.0 100% 462. 562342 -0.3
5.7 95% 462. 562333 -0.4
5.4 90% 462. 562338 -0.4
5.1 85% 462. 562350 -0.3
4.8 80% 462. 562353 -0.3
Maxi mum frequency error: 462. 562715

462. 562500

+ .000215 MHz

FCC Rul e 95.627(b) specifies .00025% (2.5 p.p.m or a maxi mum of
+0. 001156 MHz, corresponding to:

Hgh Limt 462. 563656 MHz
Low Limt 462. 561344 MHz

*Battery end point.
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APPENDI X 1

FUNCTI ON OF DEVI CES
TK14



9. SEMICONDUCTOR AND FUNCTIONS

91)TR
Ref. No. Description toncing Manufacturer
RX X
Ql 25C5084 RX AMP - TOSHIBA
Q2 25C5084 RX 1" MIXER - TOSHIBA
Q3 KTC3§80 1_“ IF AMPN - KEE
Q4 25C5084 vCo VCO TOSHIBA
Q7 25C5084 BUFFER AMP BUFFER AMP TOSHIBA
Q8 BFGI35A - TX POWER TR SIEMENS
Q10 KRA2265 - TX B+ SWITCHING K.EC.
an KRC1045 - TXVCO SWITCHING KE @
Qi3 KRA105S B+ SWITCHING B+ SWITCHING KEC.
Q4 KRA105S RX B+ SWITCHING - KEC.
Q101 KTA1504S AUDIO MUTE - KEC.
Q102 KTA15045 AF SWITCHING - KE.C.
Q103 KTA15045 - PTT CONTROL KEC
Q104 KTA15045 VOLUME CONTROL - KEC!
Q105 KTA15045 VOLUME CONTROL KEC.
Q106 KRC1045 AUDIO MUTE - KEC.
Q107 KRCI110S LCD BACK LIGHTING LCD BACK LIGHTING KEC.
Q108 KRC104S RX B+ SWITCHING KE.C
Q109 KRC1045 - TX B+ SWITCHING KE.C.
Q1o KRC1045 - TX B+ SWITCHING KEEC.
anz2 KRC1045 POWER CONTROL POWER CONTROL KEC.
Qans KRA226 POWER CONTROL POWER CONTROL KE.C.
Qn4 KTA15045 BEEP/RING TONE CONTROL - KI5 e
Qs KRC1045 CTCSS NOISE LIMIT CTCSS NOISE LIMIT KE.C.
Qans KRC104S CTCSS NOISE LIMIT CTCSS NOISE LIMIT ICEC
anz KRC104S POWER CONTROL POWER CONTROL KEC.




G2 0C

Ref. No. Description v Fultcion = Manufacturer
Ic2 TB31202FN PLLIC PLLIC TOSHIBA
IC102 MC14053BD ANALOG SWITCH ANALOG SWITCH MOTOROLA

IC103 KIA324F DE-EMPHASIS, 300Hz KE.C.
IC104 KIA324F y PRE-EMPHASIS, 3KHz KE.C.

" IC105 TK11440MTR 4V REGULATOR ~ 4V REGULATOR TOKO
IC106 KS88C2148 CPU CPU SAMSUNG
IC107 KIA324F SWITCHED CAPACITOR | SWITCHED CAPACITOR KEC
IC108 KS24C010 EEPROM EEPROM SAMSUNG
IC202 MC336] 2'° MIXER AF DETECTOR - MOTOROLA
IC309 LM386 AUDIO AMP : NATIONAL
TCXO MAXON TCXO TCXO TCXO MAXON

FUNCTI ON OF DEVI CES

FCC I D

APPENDI X 1

F3JTK14




APPENDI X 2

Cl RCUI TS AND DEVI CES TO STABI LI ZE FREQUENCY

SYNTHESI ZER

A phase | ocked loop (PLL) circuit establishes and stabilizes
operating frequency.

The data for produci ng necessary frequencies is established
by the CPU on the digital board.

The frequency stability of the Tx/Rx is maintained by the
TCXO, which generates a stable frequency of 12.8 MHz.

Cl RCUI TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC ID: F3JTK14

APPENDI X 2



APPENDI X 3

Cl RCU TS TO SUPPRESS SPURI QUS RADI ATI ON
AND LIM T MODULATI ON

Circuitry to Suppress Spurious Em ssions

Qutput fromthe final RF power anplifier, @B, and presented
to a lowpass filter configured in a "pi" network consisting of
L6, L11,C47, L15, L10, 46, L9, L8, C53, C45 AND C44.

Circuitry to Limt Mdulation and Audi o Low Pass Filter

M crophone signal is anplitude limted to prevent deviation
over 2.5 kHz, and applied to a 3 kHz | ow pass filter configured
around | C104.

Cl RCU TS TO SUPPRESS SPURI QUS
RADI ATION AND LIM T MODULATI ON

FCC I D  F3JTK14
APPENDI X 3



