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ENGINEERING TEST REPORT

EEPORT NO, A-025-89-C [ssued Date : August 9, 199%

This test report i3 to certify that the tested device properly complies with the
requirements of:

FCO Rules and BEegulations Part 956 ; Badio Control{B/C) Radio Bervice.

The tests necessary to show compliance to the requirements were performed and these

results met the specifications of requirement. The results of this report should not
be construed to imply compliance of equipment other than that which wes tested.

Inless the laboratory permission, this report should not be copied in part.

1. Akpplicant
Company Name ¢ JAPAN REMOTE COMTROL CO., LTD.
Mailing Address : 2-2-12 EIWA, HIGASHIOBAEA-CITY, OSAKA, S77-0B0Y JAPAN

2. ldentification of Teated Device

FCC ID : BAWEF421EX

Device Name : FH § CHAMNEL TRANSHITTER

Trade Name : JR PROFD

Hodel Number  XF421EX

Serial Number . Prototype Ho.l Protatype D Pre-production |:| Production

Bate of Hanufacture : Jume, 1990

3. Test [tems and Procedurs

Moasurement of EF Power Dutput (Substitution Method)
Modulation Characteristics

Necessary Handwidth

Enission Bandwidth

Meazsurement of Field Strength of Spurious Radiation
Frequency Stability Measuresent

Above all tests were performed under : FCC Part 2 Section 2.985, Section 2.987,
Zection 2.989, Section 2.993 and Section 2.995
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4. Date

Heceipt of Test Sample :  Augnst 2, 1958
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1.0 INTRODUCTION
1.1 Dafinition

The Model XF421EX is a transmitter for the Remote Control
(R/C) of models such as airplane, helicopters, cars, boats, ate.

This Transmitter is for FM System, available for the PPM(Pulse
Position Modulation) .

This Transmitter i= a part of the Horizon Hobbies FPM

"family" of Remote Contreol Transmitters which at this time
consiste of:

Tranemitter Modal # FCC ID §
F400E MET-E104 BERWHET-E104
F40O0DEX BEWF400EX

Separate Applications for sach transmitter and for the
raceiver are submitted as regquired by the Commission,

The Manufacturer, Japan Ramote Control Company (JR) ,
manufactures all transmitters and receivers.

The PPM family of R/C systems is exported by JR to the
United States of America, and several European and Asian
countries.

The Applicant for this Equipment Authorization, HORIZONH
HOBRIES, INC. will, following receipt of Grant of

Equipment Authorization, import only those versions of these
R/C radios which are allowed for use in the USA under the
Rules and Regulations of the Federal Communications

Tha 72 - 73 MHz version of this transmitter is the subject of
this Application; these are the units which will be offered
for sale to the general publie.
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1.2 Application

The Model XF421EX R/C transmitter utilizes "Frequency

Modulation" to convey the PPM encoded poaition of its
controlsticks (joysticks) and toggle switches to its companion
BE/C receiver, where the FFM encoded pulse train is

demodulated, decoded, and supplied to a number of servo-maechanisms
for positioning of control surfaces, throttle etc. on the model.

The Fregquency-5Shift-Keying of the transmitter carrier takes
place in the rhythm of the PPM pulse train.

Transmitter and receiver are very narrow band units; they
have been designed to comply with the European reguiraments of
10 KEHz channel spacing. As a result, they cperate safety in
the presant 20 KHz channel spacing environment allowed at this
time in the USA.

1.3 Construction
The Model XF4Z21EX Transmitter all consist of a plastic case.
(Reference is made to Fig. 5.1, Transmitter Block Diagram)

* gontrol sticks and control switches

a 9,6V rechargeable (HiCad) battery

a commutator to sample the analog control voltages in
Eaguanca

an analog-to-digital converter (ADC)

a microprocessor (gpp) to create the FFM pulse train
amodulator driver stage

a RF powar stage

a telescopic antenna

= % ¥ ¥ W

This Transmitter is to be made available by the JAPAN and USA
on those carrier fregquencies in the 72 - 73 MHz frequency
band which are at present authorized for R/C use.
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.0 ENCODER THEORY OF OPERATION
Raferance is made to Figure 5.1, Transmitter Block Diagram.
The function of the encoder are to:

accept the analog voltages from the control inputs
(joysticks, toggle switch) .

process the analog voltages to creates control mixing, adding,
ravaersing, etc., as desired by the user.

sample these voltages in a cycliec rhythm under control of the
system's internal timing generator.
{(This process is called commutation.)

process these analog voltages into binary weighted digital
control words by means of an Analog-to-Digital Converter
(ADC) .

store these digital representations of the analog control
input into a temporary memory (RAM) .

supply this serial data stream to a buffer-driver for
modulation of the RF Transmitter.

provide "housekeeping" of the encoding process by means of a
guarts crystal controlled internal clock.

provide supply voltages to the BRF section (Vec = 9.6V battery
voltage; Vrag = 6.0V regulated voltage).

The entire program which controls the timing housekeeping,
parallel-to-serial conversion process, and insertion of
synchronization words and error detection codes is governed by
a Cantral Processing Unit (CPU) under control by an internally
stored program residing in Read-Only Mamory (ROM) .

The CPU, RAM and ROM are all part of a single-chip
microprocessor (up) .

Resoclution of the Analog=-to-Digital conversion process is nine
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3.0 RF SECTION THEORY OF OPERATION
3.1 Genaeral

REeference is made to Figure 5.1, Transmitter Block Diagram.

The Horizon Hobbies Model XF421EX R/C Transmitter is a tow
sticks type Transmitter.

It operates on any of the R/C frequency (Channels)

allowed by the Commission in the 72 -73 MHz frequency band.
Salection of the desired RF channel is made by Quarts
arystal.

This transmitter employs Fregquency-5Sift-Reaying (FSEK) of

the carrier fregquency, whereby the ontput fraguency ia either
low or high due to the symmetrical F5K modulation process, the
(center) output fregquency cannot be directly measured, but
must be caloculated by taking the average of the high and low
fragquancy states.

— W Y

m=shift from center fregqueancy
m = approx. 2 KHz

low c high
flow + £ high

£f carrier =
2

The peak-to-peak deviation of the FSK signal is approximately
4 EHz ("sliver modulation")

Because of the unfamiliarity of the general public with the
term FEK, this modulation technigue is commonly nameaed FM.

page 4
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3.2 Block Diagram
(Raference is made to Figure 5.1)

The {up to) four control potentiometers are at the right side
of the schamatic drawing.

The control potentiometer, which is mechanically coupled to
the contrel (joy) stick, is supplied with the regulated 5.0V
voltage. The wiper on this pot is exactly centered in

the neutral control stick position. All analog processing
is performed as deviations from this center (reference)
valtage.

It acts as a buffer/driver for the control potentiometer
putput voltage, and it allows additional input to be analog
mixed to the control voltage.

The coscillator consists of an ECO type oscillator, excited by
a guartz crystal. The crystal supports escillation at the
crystal's fundamental frequency (approximately 18MHz). The
tuned circuit in the cascillator transistoxr's collector is
tuned to the second harmonic of this frequency (approx. 36MHz) .

Q12 acts as a freguency multiplier (x2) /buffer; it drives the
Power Amplifier (PA). Its output freguency is 4x crystal
freguency.

The straight-through PA stage is followed by a matching and
band pass/low-pass network. This network matches the low FA
stage output impedance to the whip antenna.

The crystal load capacitance is affected by varicap CR1,2, which

is voltage-controlled by the "rounded-off square wave from

the modurator transistor. The oscillator freguency is

therefore switched in the rhythm of the modulate modulation pattern
(FSEK) .

Two DC Supply Voltage enter the RF section: 9.6 Volt "law"
battery voltage supplies the PA stage only.

All other stages, and bias current for all stages, including the
PA, are derived from the regulated 6.0 Volt source on the main
encoder board.
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4.0 FAILURE ANALYSIS

A failure analysis was conducted to ascertain that
single-component failure will not result in unavthorized radiation.

It shonld be noted that component failure will result in

raeturn of the unit to the factory, or to an authorized repair
station.

{Raferance is made to Figure 5.2, Transmitter Schematic Diagram)

Failure of any of tha tranasistors (predominant failure mode:
emitter-collector short) will result in the vnit becoming
incparative:

In the case of Ql1 escillator short, RF cutput will be
nonexistent.

212 or 213 failure will result in very low, if any, output.
Failure of Ql1l, Q12 or Q13 will register on the unit's mater
which indicates collector current into the FA stage.

Failure of the MOD IN input {(latch at 0 or 9.6 Volt) or
modulator transistor Ql4, Q15, will result in either the high
freguaency (carrier fraguency + 2 KEHz) , or the low fraguancy
(carrier freguency - 2 KHz) being transmitted. Although this
failure would render the unit inoperative, the fraguency
tolerance would still fall within the channel bandwidth and
tolerance regquirements of .002% of 72 MHz = 1.44 KH=z.

Failure of the varactor diode D11 (open or short) results in a
maasured frequency drop of 9.2 KHz (varactor short) or no

change (varacteor open) .

Although a varactor-short failure would bring the generated
fregquency cut-of-tolerance, the unit will become inoperative,
powar will be turned off, and the unit will be returned for service
(Nota that even in this failure mode, no harmful energy is

being transmitted on neighboring channels) .

Failure of the gquartz crystal,; X1, will inevitably result in
no, or strongly reduced, output.

All asther incidental failures will render the unit inocpearative
and because for return of the transmitter to the service facility.
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Transmitter R.F. Tuna Up Procedura

Remove gix screws from transmitter. Break ssal on
case and raemove PC assembly. Put PC assembly on bench,
componant side up.

Refer to transmitter schematic Figure 5.2 .2.

Scften bees wax on cores in L1, L2, L3 and L4.

Using synchroscope with small 50 ohm loop, starting at L1,
adjust these cores for maximum synchroscope reading.
Repaat this tuning segquence until no further increase in
synchroscope reading can be obtained.

The MOD. IN input latch at 0 volt. Observe frequency counter.
Adjust the small ceramic trimmer capacitor on the PC assembly
so that output frequency is exactly 2.0 EKHz higher than

the channal freguency.

The MOD, IH input latch at 5.6 Volt,

Adjust the small trimmer resistor on PC assembly so0 that
output frequency is exactly 2.0 EHz lower than channel
fraguency for the module.

Repeat step 2.
Repeat step 3 and 4.

Using spectrum analyzer with small 50 chm loop, verify that
sub harmeonic and harmonic components are at least 50 4B below
carrier component. FPay special attention to 50 MHx and 144
MHz components.

Remove PC assembly from Transmitter., Reapply bees wax to L1,
L2, L3 and L4d. Put PC assembly back into its case, replace
the 6 ecrews and re-seal cpposite edge.



weibetg or3eweyos IeyjTwsUwI

1°Z 5 =sanbrg

EIIZFAYMEE #3I D04

FEELWE

ET o
it # H % je
z ..M- S e i
« 301 | Zhe m.ﬂn
ih |13 ,W_j |
MECLLEET TR
# m__H _% ﬁn_
] Eai -]
|m”- marm =M ﬂ-v
AEETRE e i
. =T 8
i 3! o i
L [
CETTIT R S 0.5~ .
i =k "T
[ |
“BEELTE 3 ] e —
nE 3 —
b
Lk ul 0 S a
. L HE [
H3T=™ 3 |
n ._..h..._ .

Ll
|- = =]
T mgg
.-....__.._..-.- {
.-n-{_._._.....mu.-. - —
...-w.r...._...}i||._|_|lrﬂ_.._ . .
Py s e
H m“luumu.-.ﬂ (] et
- i [
L.n_T g - m AATOE-SHOZSECH sa [l
= Vi 3] -
S T B, -
=) =01 -
] o ne [
|En = & E
|E= i b i
SHHEHHHEEE
- b LLLL
5

\I:ﬁﬂ

Jj

EL=RTEC Rl
L-9ZZLFE

5

- | ..—ll.ul.l. .muuu.ﬂ e =

CkRE

BERIIIZNNPPRBEAE
_ = m e w . =

fTdpLad e |




ivan
GH.
i’}

o8T

LeL

s

L1

Frl ]

2P opnp

S Ny
T it
E
g

1§ ;
: [ -
5 wu
et et
L] kiH
ﬂmlﬁTlNﬂﬂlTE |
3 e
e
B0
. wapg A
HET e
e e
P E

Transmitter Schematic Diagram

Figure 5.2.2

FCC IDH BRWAF421EX



SPECIFICATION OF CRYSTAL UNIT

ORDERD BY J.R SPEC. No Z4 JMKz

1. FREQUEMCY 18 i (7T3MHI) TX

Z. HOLDER TYPE HC-50/U

3. FREQUENCY TOLERANCE += 7  PPM/H25%C

4. EQUIVALENT RESISTANCE 20 CHMS MAX/SERIES

5. OPERABLE TEMPERATURE RANGE -20 °*C———— 450 °C
6. TEMFERATURE DRIFT +~ 20 PEM

7. LOADING CAPACITY 52 PF

8. DRIVE LEVEL fopw

3. SHUNT CAPACITY 7 PF MAX

10. MODE OF OSCILLATION FINDAMENTAL (AT CUT)

1l. INSULATION RESISTANCE 500 M CHMS MIN AT 100 V DC

12. BSHOCK TEST
DROFPING FROM 75 M HEIGHT 3 TIMES ON FIRM WOOD
VARTATION : FREQUENCY LESS THAN +-5 PPM
FESISTANCE IESS THAN +=15 %
13. VIBRATICN TEST
FREQUENCY 10 TO 55HZ; AMPLITUDE l.5mmP-F 1 CYCLE/MINUTES
TEST TIME 120 MINUTES IN ERCH DIRECTION

VARTATTCN : FREQUEMCY LESS THAN +5 PPM
FESISTRHCE LESS THRM +=15 %

14, AGING
+- 5 PEM/YERR
15. MARKING
T —
O . 000
SHOWR |

@ SHOWA CRYSTAL CO LTI

Appendix 5.5
Transmitter Oscillator Specification
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Transmitter R.F. Tune Up Procedure

Femove 3ix screws from transmitter. Break seal on
case and ramove PC assembly. Put PC assembly on bench,
componant side up.

BEefer to transmitter schematic Figure 5.2.2.

Boften bees wax on cores in L1, L2, L3 and L4.

Uszing synchroscope with small 50 chm loop, atarting at L1,
adjust these cores for maximum synchroscope reading.
Fepeat this tuning sequence until no further increase in
synchroscope reading can be cbtained.

The MOD, IN input latch at 0 volt. Observe frequency counter.
Adjust the small ceramic trimmer capacitor on the PC assembly
so that ocutput frequency is exactly 2.0 EKHz higher than

the channel fregquency.

The MOD. IN input latch at 9.6 Volt,

Adjust the small trimmer resistor on PC assembly so that
output frequency is exactly 2.0 KHz lower than channel
fraegquency for the module.

Repeat step 2.
Repeat step 3 and 4.

Using spectrum analyzer with small 50 ohm loop, verify that
sub harmonic and harmonic components are at least 50 4B below
carrier component, Pay special attention to 90 MH=z and 144
MEz components.

Remove PC assembly from Transmitter. Reapply bees wax to L1,
L2, L3 and L4. Put PC assembly back into its casa, replace

the 6 ecrews and re-seal cpposite aedge.
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1. GENERAL [WFORMATION
1.1 Product Description
The Model ¥o. XF421EX{referred as EUT In this report) Is the FM 5 channal transmitter.

1 Technical Specifications

Transmitting Frequency @ 7T2.01~T2,99MHz (72.55 MHz in EUT)
FEnisaion Designator i 3E40F1D

2) Contalned Osclllator
4th OVER-TONE :+ 1R.137H MHz

) Rated Power Supply + D0 9.6 ¥ (Ni-Cd battery)

1.2 Description for Equipment Authorization
1} Rules Part(s) under which Equipment operated
FCC Rule Part 95 ; Radio Control(R/C) Radio Service
2) Kind of Equipment Authorization
(%} Certification ( ) Verification
3} Procedure of Application
{x) Original Equipment { ) Modification
1.2 Teat Facility
Mame  : KANSAI ELECTRONIC INDUSTRY DEVELOPMENT CENTER { KEC )
IKOMA TESTING LABORATORY
Open Teat Gite No.l
Address : 12128, Takayama-cho Ikoma-city, Nara, 630-0101 Japano
This test facility has been filed in FCC under the criteria in ANSI C63.4-1992.

The laboratory haa been accredited by the NVLIAP (Lab.Code:200207-0) based on
150/1EC Guide 25.
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2. TESTED BYSTEM

2.1 Test Mode
The compliance tests were performed under the following operation mode.
[} Mepsurement of Field Strength of Sperious Radiation :

The EOT was continscusly transmitted in normal modulation mode.
2) Frequency Stability Measurement :
The EUT was continwously transmitted inm the fellowing twe non-modulation mode.
(1} F-Low
{2) F-High
3) Except above two test Items

fee the page of each test itema.

2.2 Block Diagram of EUT System

1) Antenna

A) EUT

Battery {provided 3.8V DC)

[ Mota ]
Ge 2.3 List of EUT Syatem and 2.4 List of Antenna,
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2.3 Llst af EUT Srztien

Ko Pevice Nama Model Mimber Foe ID Mot | Remark
{Serial Mumber) | (Trade Name}

A | FM 5 CHANNEL JF42 [EX HANAFAZ1EX Battery = Ni-Cd 9,6Y 1)
THANSHITTER

[ Remark ]
1) : EUOT

2.4 List of Anlenna

Mo Trpe Length ] Note Renark

fm)
1 | Built-in flod Antenna 1.04 | 1)
[ Remark |

1} & Apcessory of EOT
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3. BF POMER OUTPOT

3.1 Reference Rule and Specification
FCC Kule Part 95 [ §95.639) and Part 2 Subpart J [ §2.985]

3.2 Test Configuration

[Opan 3§tal

Bz Tussd Ripsis o Ulssn Fibar Antensn Fols
: v
i T . KvEeRmaLaT
-"'r Cagilal Cabla
................ ] — |'ir'_|_L
LILE
— I
1 Eparirim
lm I~ =]
| kinlvier
et m——
1
Weiallia Ereand Fless
| | | ——
EF WElitwal sty Fowsr iep Alanal Illl-:rl-l:-:-ri

3.3 Test Procedurs

1) Tume-up the transmitter.

Poge & af 24

2) The receiving antenna is adjusted to the correct length for the carrier freguency.
4) Balse and lower the receiving antenna to obtain a maximee reading on  the Spectrum
Analyzer with the antennn at horizontal polarity. Then the turntable is rotated
to further increase this maximm reading. Repeat this procedure of raizing and
lower the antenns and rotating the turntable until the highesat possible signal has

been abtain.
Bocord this maxlmun readineg.
4) Bepeat stepd with the antenna polarized vertically.

5) Remove the transmitter and roplace [L with the half-wave antenna. The center of
these antennas are approximately at the same location ms the center of the

transmitter.

i) Feed the half-wave antenna at the transmitter end with & =ignal genarator

connected to the antenna by means of & non-radiating cable.

With the antennas at both ends herizentally polarized and with the signal
generator tuned to the carrier freguency, raise and lower the receiver antemnn to
obtain & maxioum reading at the Spectrum Analyzer. Adjust the lewel of the signal
generator output until the previous recording maximus reading for this set of

canditions its cbtoined.
7) Ropeat stepd with both antennas vertically polarized.
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1.4 Teat Hesult
CARRIER SPECTRUM ANALYZER KF METER HEADING | CABLE | RF OUTPUT LIMIT
FREQUENCY | REAIVING LGS POVER
[dB V] [ dBa ]
[MHz] Horiz. | Vert. Horiz. Vert. [dB] [m¥ ] [m¥]
T2.58 12.3 106.4 21.5 15.8 0.6 123.0 Th
The EF Power Jutput can be calculated from following formula:
(Mr - La)+10
RF Power (mk) = H
whers,
Hr: RF Meter Heading (dBm)
Lo: Loas of Cable (dR)
[ Enviromment ]
Tenperature : 27 "C  Humidity : 64 %
[ Summary of Test Results |
Above data shows that the test device complies with the requirements.
Mininum nargin was 7.9 dB, horizental polarization,
Tested Date : August 2, 1999 Taster Signature ii%,_ ,'Pl: Fat A
i

sunari Kawal

7

of 24



A-DE25-98-C KE Page 8 aof 24

ENGINEERING TEST REFORT

4, MODULATION CHARACTERISTICS
4,1 Reference Rule and Specification
FOC Rule Part 2 Subpart J [H2.987]
4,2 Test Eesults
Encoded Waveform

) Operation Mode of EOT
Modulation : Normal Modulation

= 1 —

e AR () v ' -MLL R ]
0.5 VD)V & msfDIV
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S. NECESEARY DAMDWIDTH
5.1 Reference Rule and Specification
FCC Rule Part 95 Subpart E [ §95.633(b)]

5.2 Test Configuration

At Antenna Terminal EUT

™

Digital Oscllloscope

Tunable Bandpass

Fllter Frequancy Countear

It Power Source

ar AC Power Zource Wultimeter
5.3 Teat Eesuits
1) Measurement, of the Peak Frequency Deviation(D)
Ficw [low freguancy of carrier) : TR_R4R488] MHz ]

Filgi (high frequency of carrler) @ T2.550117[ MHz |

[ Environment ]
Temperature ; 20 °C  Homidity @ 556%

[ Colculation of the Peak Fregquency Deviatlon ]
D= Foigk - Fiow ) / 2 = 0.82 [ kHz ]

D[ kilz ] : the Peak Froguancy Deviation

KANTAI FIFCTRAMIC INDUSTRY NFVFINPMENT CENTFR

Page 9§ of 24
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- (otinued -

2) Meagurement of the Maximum Moduration Freguency{M)

Encoded ¥aveform
{%ee the Test Results of 4. HODULATION CHABACTERISTICS)

[ Enviromment |
Temperature : 20 " Humidity : 55%
[ Caleulation of the Maximum Moduration Freguency ]

Frem Fncoded Waveform, the Hodulation Polse Width (opst minimm) wes readed om the
plottied graph.

T=3.6 [ mm ]/ 16.0[ om 7 DIY ]1=5 [ mg f DIV ]

1.13 [ ma |

=1/1
= 0.88 [ kHz ]

TIlms] : the Modulation Pulse Width (post minimm)
M kg 1 : the Maximm Moduration Frequency

1) Culculation of the Necessary Bandwidth(B)
From the result 1) and 2) , the Kecessary BandwidthiB) was culculated as follows
B=2M+ 20 = 3.40] kix ]
B[ kAz ] : the Necessary Bandwidth

[ Smary of Tost Result ]

Above test regults ghow that the Necessary Bandwidth ig less than 8.0 kHz

Tested Date: August 5, 1999 Tester Signature o ﬂmﬁ-ﬁp« .
guﬂﬂ Kawa
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6.1 Reference Role and Specification
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FCC Rule Part 95 [ §95.633],[ §595.636] and Part 2 Subpart J [ §2.989]

6.2 Test Configuration

Regulated

Power Supply

Voltmeter

EUT

Page
Attenuator
spectrum
& |_20dB hnalyzer
r
I
:EF-IB
1
Digital Porsonal
Plotter Computer

11

of 24
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6.3 Test Besult

See next figure (the picture of spectrum analyzer)

Occupied Bandwidth

I measucad by the spectrin analveer TE4IT2 swhich could measure 99% occupised
bandwidth(0BW ).

There nre 1001 date on horizontal axe of display.

(e of them [= Vo. Then all power P becomes following Tomula.

P %v.*
i =1 R e ‘)

where, B ig inpot impedance of TR4ITZ.

If, at number X points from the left edge of display, sum of power becomes
0.5% of P and at mumber ¥ pointzs, sum of power become 80.5% of P,

N b v.'
OBE= el BT e e e \E)
]
0. 995P = = ""E" (3)
From(1)=~{31), OBY becomes next.
. !"_.,..':"I"—H:'
aogw = 3

where, Fuean I8 Trequency span of the spectrum analyzer,

of 24
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Operation Mode of EUT

Hormal sedulation
fUT wez opesrated the varivus positien of JMM STICKS & OHR

SWTCHES. (Referance leval 13 the umodulated lewsl. )
Traca mode of Spectrum MAnelyzer @ Maximun Hel

Occupied Bandwidth = 5.4kHa (99% Powerl
Hi=72_ 8478MHz {B.5% Power Poink!

HE=72.5528HHz (59 .5% Powsr Palink|

Modal Wo. XF4Z1EX,Applicwt : JAPAN REMINL CONTROL C#. , LTO.
REF E@.S5dBm AT LAdB Augusk 3,133

12 dBs

CENTER 72.585MH= SPAN BBz
REH 3B2Hz YEH lMH 5P 8=




&-025-99-C Km Fage

ENGINEERING TEST REPORT

Operation Made af EUT
Hon modulatian
[F Lowl

Occupied Bandwidth = .8kH: (393% Power)
Ml=72.548MHz (@.5% Power Point)

MEZ=F2.5483MH=z(39.5 ¥ Power Polnk)

14

of 24

Mode] Mo. XF421EX,Applieant : JAPAN REMITL COMTROL CO., LTD.

18 dB-

i M2

M
—

CENTER 72.55MHe SPAN 188kH
REW J2BHz VEN 1HH% SHP Sa

REF 2@.5dBm ATT 1BdBE : August 3,1388
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Operation Mode of LUT

Hon modul &tion
LF Highl

Occupied Bandwidth = .3kHz (33% Power)

Hli=72.5513MHz (B.5X Powear Foinkl

ME=7E.5582MHE (359 .5% Powsr Palnt)

of 24

Model Mo. XF421EX,Applicent @ JAPAN ARLANTE CONTROL CO., L.
REF Z2@.3dBm ATT 1BdB Auguit 3, 1989
18 4B~
Ml -
- -
CENTER 72.65MHz EFAN 128kHx
REW 388Hz VEH 1HHz EHF 5=
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T . FIELD STRENGTH OF EPURIOUS RADTATION
7.1 Reference Rule and Specification
FCC Rule Part 95 [ §95.635] and Part 2 Subpart J [ §2.5%3]

¥ :8 Teat Procedure

1} Tung-up the transmitter{EUT].

2) Device Yertical : Place the device so that it's longest axis i3 wvertical.

3) Far each spurious measurement the receiving antenna iz adjusted to the correct
length for the frequency invelved. These measurements are made from the lowest
radie freguency generated in the EUT or 25MHz to the tenth harsopnic of the carrier.

4) For each spurious frequency, raise snd lower the receiving antenns to obtain a
pexlmun reading on Lhe spectrum analyzer with the antenna at horizontal pelarity.
Then the turntable ig rotated to further increase thizs maximom reading., Repeat this
procedure of ralsing and lower the antenoa and rotating the turntable untll highest
pogsible signal has been obtain. Recard this maximum reading,

§) Kepeat Stepd for each spurious Crequency wlith the antennpe polarized vertically.

f) Device Horizontal : Place the device go that it's longest axie is horizontal,

T) Repeat Stepd, Stapd, and Staph

B) The attenvation of the spurious in dB can be caleulated from the following formula:

Field Strength
aof Carrler Emission

Spurioos

Field Strangth
Attonunt ion [dBeVin] - [dEc¥/m]

[dB] = of Spurious Enission
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T .3 Test Configuration
[Dpam S 1lta ]
_ Class Fiber

Anteana Fole

Tunid Pipols Antenza

l~d4dm

Canziml Cabls

jﬂ_"\' am

A
Neoden Teblne "l"'
'l‘. -

-

Specirim Annlyzer

Wetallle Groumd Plana

% Turn Flosr
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T.4 Photographs of EOT System Configuration

Horizootel
Placing

Yertical
Placing
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7.5 Teat Results

EMISETON METEE HEALING ANTEMMA | MAKTMIM ATTENUAT TOM LINIT
FREQUENCY at Jm [dB W] FACTOR FIELIy STRENGTH || FROM CARRIER

[MHz] Horiz. | Vert. [dB] [dBuV/m] [dB]  [dE] |
Carrier Enission

T8.55 112.3 106. 6 6B 119.1 - =
dpurieus Emission
108, 83 b0 .0 14.8 1.7 B, T 0B84 446.9
145,10 41.8 M. 1 13.7 B5.3 6.8 46,9
181.38 42.3 at.4 5.7 bE.0 B1.1 46.9
2IT.65 49,48 40.3 7.3 66.9 bZ.2 46.9
Z90. 20 18.59 33.5 20,4 8.5 b6 46.9
326 . 48 35.8 32.4 21.1 6.9 62.2 46.9
362 TH 3.3 £7.8 22.1 h2.4 66T 46,8
435,30 0.8 35.3 4.2 4.5 89,6 46.9
A471.58 25,10 26.1 5.2 51.5 67,6 16.9
ol . 85 6.5 4.5 26.4 62,0 a6.2 4§.0
S04 A7.4 34,4 27.0 65,3 53.8 4.0
B52. 95 31.8 25,3 29.0 60,8 58,1 46,0
V25,5 42.3 25,7 40.0 BZ.3 66,8 46.0
[ Hote ]

Limit of the attenvation of the spurioes In dB:
56 + 10Log(Power) = 56 + 10Log{D.1230) = 46.9 dB

[ Enviromment ]
Temperature : 27°C  Humidity : 64%

[ Summary of Test Results |

Minimun Margin was 5.3 dB nt 217.65 MH2, horizontal polarization.

Tested Date @  Auvgost 2, 19859 Tester Signature ’q’f’- a'il"[:mﬂ-qﬁ
Xasunari Eawai
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4. FREQUENCY STABILITY MEASUREMENT

A-025-39-C

B.1 Refarence Rule and Speciflication

FCC Rule Part 95 [ §95.623] and Part 2 Subpart J [ §2.995]

8.2 Froqguency va Temperaiure Test
Test Setup Diagram

Page 20 of 24

REGULATED [ BEVICE FREGUERCY
PONER SIPPLY [INDER COUKTER
TEST
TEMPERATIRE
L ER WITH
THERMOMETER
Teat Reaplt Teat Voltage: 9.6V
FEEE%EE TEMFERATORE | Eﬁﬂﬁﬂ? LINIT
T ] [%] (%]
-3 -0.000513
_ 72,85 20 0., 000061 +0.002
=10 0. 000298
] 0. 00DA34
+11l 0.002TE
L0 0. oG
+0 0. DIMOGE
+41] 0. 00g110
+ill . 0130
E.3 Froquency ws Voltage Teat
Tost Setup Diagram : Same as (1)
Tast Basult Temperatore @ H20°C
%Emm EEFLIED EEI JENCY LINIT
M Vet o
T2.56 9.0 0, 000829 +0, (02
Kate Reduced primary supply voltage to the operating and point

which ahall be specified by the manufacturer,

[ Enviromment ] Temperature : ZT°C  HumEdity : 56%

[ Sumary of Teat Results ]
Above data shows that the test device conplies with the requirements.

Teated Dale hiigust 4 & 5, 1999 Teatar Signature }f i %)

'!asurm.rl Eawal
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, LIST OF TEST INSTRUMENTS
Instrument | Manufacturer Hﬂlal. Mo | Gpecifications |EEC it oaned, | Lasmt Kext
! Controel | chacied | Cal. Cal.
| Mo, by "X,
Test Rohde & | ESVP Frequency Range | FS-48-3 | [] | 1989/5 | 2000/5
Eeceivar Schwars ' 20 MHz - 1 GHz
Spectrum | Advantest | TRAITZ | Freauency Range | FS-44 | [ |1999/5 | 2000/5
dnalyzer i al Hz - 1.8 GH=
Blconlcal | Schwarzbeck : BBAS106 | Frequency Range AN-80 |:| 1999/2 | 200d0/2
Antenna : J0 HHz - 300 MHz
Log- sehwarzbeck DHALP Freguency Range AN-215 El 1998/2 | 2000/2
Periodic auoT J00 MHz - 1 GH=
Tuned Ryoritsu | KBA-11S | Frequency Range | AN-135 | [ |1099/3 | 2000/3
Dipale : 26 Mz - 500 MHz
Kyaritau KBA-G115 | Frequency Range AK-137 1999/3 | 2000/3
: 600 MHz - 1 GHz l

of 24
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- Contlnuwed -
Instrument | ¥anufacturer Ejln-:lal Ko Specifications KEC ir e, | Last Next
' Contral | checknd | Cal. Cal.
No. by 5",
Tuned Eyoritsu - KBA-5118 | Fregquency Range AN-134 | [x] |1998/3 | 2000/3
Dipole : 25 MHz - 500 MHz
hﬂtm e L LR LT 9 9 TET TTL [ = v mn " T TITIL 2
Eyoritsu : KBA-6115 | Frequency Range AK- 136 199973 | 200043
: 500 MHz - | GHz
Signal ¥iltron | 67594-10 | Frequency Range 5-38 [] |1998/8 | 1098/9
Generator : 10 Mz - 28.5 GHz
APERMIE R [ SERCEA R WA S H) SRR s i st [ERSECRC LIS Mo
¢ BYG9E Frequency Hange S6-42 I'_:] 19984 1999/9
! 10 Mz - 40.0 GHz
Anritsu MO3601A | Frequency Range SG-40 [] |98/ | 1999/9
| ﬂ.] HH:. s ]m{' HE !_.... I R L P a1 ftimia sk i
SG-41 1998/9 | 1998/9
Power Ang. | ENI  G01L Frequency Range AM-24 19998/6 | 2000/6
' 0.8 Mz - 1 Gi=
e T s TR s o inny]
41104 Frequency Range AM-25 D 1584,/ 20001
| 0.15 Wiz - 300 HHz
I Amplifier  : 100W1000 | Frequency Range AM-55 [] |1999/6 | 2000/6
' Research : M1 80 MHz - 1 GHz
k¥ Rohde &  URYS Freguency Range VW-24 [0 |199s/2 | 2000/3
Millivolt- | Schwars L N s Rt
neter ; ¥¥-28 [1 (198873 | z2000/3
¥V-29 1995/3 | 2000/3
W-32 (] |1998/3 | 2000/3
Coaxinl Suhner | SUCOFLEYX | Length : ln CL-42 ] |[199s/2 | 2000/2
Cabla 104 [SMA(p)-SMA(p)]
! Length : 10m a4 | 0O | 190872 | 20002
[M[D?'Snﬂ-{]ﬂ'] ..............................................
CL-46 <] |1s992 | Zooos2
Attenuator | Weinschel 12 Frequency Eange AT-26-3 |:| 15092 20042
Engineering - 1 MHz - 20 GHz
i -1 4k
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= Continued -
Instrument Hanufacturar EHIZIIﬂEl Ha Specifications | KEC ¢ weed, | Lagt Kext
i Control | ehecked | Cal. Cal.
K. by X,
Regurated | Kikusui DPABIB-3A | Qutput PD-32
OC Power : 0~ 1HV, 34 - -
Supply
Temperature |Tabai Mfg. | MC-T10 Temperature CA-31
Chambher F | Range — —
with =75 - +10D °C
Thernometer i
Frequency Advantest TR5823H Freq.Bange CU-17 [=] | 19985 | 2000/5
Counler . 1 mHz=130{ MAz
Spectrun | Advantest | TR4172 | Frequency Bange | SA-27 1999/7 | 2000/7
Analyzer : 80 Hz - 1.8 GHz
Digital | Hewlett | TO90A Plot Area RE-17 - -
Platteer !Fuckn.t'd Al size
Multimeter | John Fluke i.'ﬁ Yalt Range MM-31 E] 19949,/2 aans2
| : 0. 1a¥ - 1000 ¥
' Ampere Eange
0.01 mh = 20 4
Personal Hewlett L9121 Manory 512KB PC-38-2 - -
Camputer Packard : Language BASIC
Digital Matsushita | VP-5740A | Freuency Range | 03-22 1999/5 | 2000/5
Oscilloscope | Commanication : boc -10 MHz :
Il
|
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- Contlinoed -
Instrument Hanufactorer E:I'I-ndel oy Specifications | KEC ii wad, | Lagt Nexd
' Control | cascked | Cal. Cal.
Kii. by "I".
Regurated | Kikusui | PABIE, 34 | Dutput PD-32 [
IC Power ' 0~18Y, 3A - -
Supply i
Freguency Advantest TREEZM Frag.lange co-17 =] | 1999/5 20004
Counter i 1 mHz. 1300 MHz
Digital Hewlett | TO00A Plot Area RE-17 [x] - -
Plotterr Packard A3 size
Hul timeter John Fluks ar Volt Rangs -0 Ef 1504,3 20003
; 0. lmV . D00 W
Ampere Range
0.01 nd . 20 A
Digital Mutsushita i\"P.ﬁT-ilM Frequency Range | 05-E2 1999/5 20005
Dscilloscope | Communication | DE .10 MHE
[, i




