ENG NEERI NG STATEMENT
For Type Certification of
Htec RCD, Inc.

Model :  Eclipse
FCC I D: | FHHPF- M72

I am an Electronics Engineer, a principal the firm of Hyak
Laboratories, Inc., Springfield, Virginia. My education and
experience are a matter of record with the Federal GConmunications
Commi ssi on.

Hyak Laboratories, Inc. has been authorized by Hitec RCD
Inc., to make type certification neasurenents on the Eclipse
transmtter. These tests were nmade by nme or under ny supervision
in our Springfield |aboratory.

Test data and other docunentation required by the FCC for
type certification are included in this report. It is submtted
that the above nentioned transmtter nmeets FCC requirenents and
type certification is requested.

Rowl and S. Johnson

Dat ed: March 6, 2001



A | NTRODUCTI ON

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

The Eclipse is a |low power, non-voice, transmtter intended
for renote control of nodel aircraft in the 72 MHz band.

The equi pnent enploys a vertical polarized antenna directly
nmounted on the unit and neets Paragraphs 95.645, 95.647, 95.649,
and the technical requirenents established in the Report & Order
in PR Docket 90-222.

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

1. Name of applicant: H tec RCD, Inc.
2. | denti fication of equipnent: |FHHPF- M/2

a. The equipnent identification label 1is submtted
as a separate exhibit.

b. Phot ographs of the equipnent are submtted as
separat e exhibits.

3. Quantity production is planned.
4. Techni cal descri ption:

a. 6k00F1D em ssion
b. Frequency range: 72.010 — 72.090 MHz.
C. Operating power of transmtter is fixed at the
factory at 0.170 Watt — ERP(d).
d. Maxi mum power permtted under Paragraph 95. 635(b)
of the FCC Rules is 750 mlliwatts, and the Eclipse
fully conplied wth those power limtations.
e. The dc voltage and dc currents at final anplifier:
Col l ector voltage: 11.6 Vdc
Col l ector current: 101 nA

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

g. Conplete schematic diagram is submtted as a
separate exhibit.

h. Draft instruction book is submtted as a separate
exhibit.



B. GENERAL | NFORMATI ON (conti nued)

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

J. A description of circuits for stabilizing frequency
I's included in Appendix 2.
K. A description of circuits and devices enpl oyed for

suppression of spurious radiation and for limting
nmodul ati on is included in Appendi x 3.
l. Not applicabl e.
5. Data for 2.985 through 2.997 follow this section.

6. RF_Power Qutput (Paragraph 2.985(a) of the Rules)

Since the Eclipse has an imediately attached, integra
antenna, no antenna port exists. Power was determ ned by
substi tution comparison.

Assum ng an ideal dipole (not the actual nonopol e)

ERP(d) = 0.17 Watts.



MODULATI ON CHARACTERI STI CS

Occupi ed Bandw dt h
(Paragraphs 2.989(i), and 95.635(b) of the Rules)

Figure 1 is a plot of the sideband envel ope of the
transmtter taken with an Tektronix 494P spectrum anal yzer.
Modul ati on corresponded to conditions of 2.989(i) and
consisted of the nmultiple pulses and synchroni zi ng space
normal |y used in radi o control applications. Qperator
controls were adjusted for worst-case em ssion

The plot is within the limts inposed by paragraph 95.635(c).

The hori zontal scale (frequency) is 10 kHz per division and
the vertical scale (Anplitude) is a logarithm c presentation
equal to 10 dB per divi sion.

Resol uti on bandwi dth was 1 kHz; video bandwi dth was 100 kHz.

Figure 2 is a plot froma Tektronix 494P spectrum anal yzer
with 2 nS/division sweep in the tinme domain of the nodul at ed
carrier. Modul ation consisted of eight bursts with a nom na
0.8 nB duration at a nomnal 50 Hz repetition rate.



FI GURE 1
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FI GURE 2
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D. SPURI OUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rules)

Since the Eclipse transmtter meets FCC Rules 95.645, there
are no provisions for antenna term nal output neasurenents.

Substitution of a suitable matchi ng network and retuning
to permt observations at 50 ohms woul d not be representative of
nor mal oper ation.

Accordingly data on radiated spurious em ssions are included
in lieu of antenna term nal conducted spuri ous em ssi ons.

E. MEASUREMENTS OF SPURI QUS RADI ATI ON
(Paragraph 2.993(a) (b) (2) of the Rules)

Measurenments of radiated spurious em ssions from the Eclipse
were made with a Tektroni x 494P spectrum anal yzer using EMCO 3121C
calibrated test antennas usi ng substituti on conparison.

The transmtter and its integral vertical antenna were
|located in an open field 3 nmeters from the test antenna. Suppl y
voltage was from a fresh set of batteries with a termnal voltage
under |oad of 10.2 Vdc. The transmtter and test antennas were
arranged to maxi m ze pickup. Both vertical and horizontal test
ant enna pol ari zati on were enpl oyed.

Ref erence was power at the carrier frequency.

The neasurenent system was capable of detecting signals 100
dB or nore below the reference |level. Masurenents were nmade from
the | owest frequency generated within the unit, 8 Miz, to 10 tines
operating frequency.



TABLE 1
TRANSM TTER RADI ATED EM SSI ON

72.35 MHz; 10.2 Vdc; 0.170 watt ERP

Em ssi on Frequency dB Bel ow
MHz Carri er _Reference!?
72.351 0
144. 704 58
289. 406 60
651. 160 66
Required: 56+10Log(0.170) = 48

Al other spurious from@8 - 728 Mz were 20 dB or nore bel ow
FCClimt.



F. FREQUENCY STABI LITY
(Paragraph 2.995(a) and 95.623(c) of the Rules)

Measur ement 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 anmbient a m ninum of 60 m nutes
after indicated chanber tenperature anbient had stabilized to

within +2° of the desired test tenperature. Following the 1 our
soak at each tenperature, the wunit was turned on, keyed and
frequency measured within 2 mnutes. Test tenperature was se-
quenced in the order shown in Table 2, starting with -30°C

A Thernotron Sl1.2 tenperature chanber was used. Tenper ature
was nonitored with a Keithley 177 DVM and Fluke 150-30 tenperature
pr obe. The transmtter output stage was termnated in a dummy
load. Primary supply was 10.2 volts. Frequency was neasured with
a HP 5385A digital frequency counter connected to the transmtter
t hrough a power attenuator. Measurenents were made at 72.35 MHz.
No transient keying effects were observed.

TABLE 2

FREQUENCY STABI LI TY vs. TEMPERATURE
72.35 MHz; 10.2 Vdc; 0.170 watt

Tenper at ure, °C Qut put Frequency, Mz ppm
-29.2 72.350484 6.7
-19.5 72.350618 8.5
- 9.6 72. 350586 8.1

0.5 72.350462 6.4

10. 4 72. 350269 3.7

20.0 72. 350006 0.1

29.7 72. 349711 -4.0

40. 4 72. 349488 -7.1

50.1 72. 349392 -8.4
Maxi mum frequency error: 72.350618
72. 350000

+ .000618 Mz

Rul e 95.623(c) specifies 0.002% or a maxi num of +0.001447 Mz,
whi ch corresponds to:

Hgh Limt 72.351447 MHz
Low Li mt 72. 348553 Mz



G FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rul es)

GCscillator frequency as a function of power supply voltage was
measured with an HP 5385A digital frequency counter as supply
voltage provided by an HP 6264B variable dc power supply was
varied +15% from the nomnal 10.2 volt rating. A Keithley 197
digital voltneter was used to neasure supply voltage at transmt-
ter primary input termnals. Measurenents were nade at 20°C
anbi ent .

TABLE 3

FREQUENCY STABILITY vs. SUPPLY VOLTAGE
72.35 MHz; 10.2 Vvdc; 0.170 watt

Supply Vol t age Qut put _Frequency, Mz ppm

11. 73 72. 350050 0.7

11. 22 72. 350037 0.5

10. 71 72.350019 0.3

10. 20 72. 350006 0.1

9. 69 72.349993 -0.1

9.18 72.349978 -0.3

8. 67 72. 349969 -0.4

8. 16* 72. 349957 -0.6
Maxi mum frequency error: 72. 350050
72. 350000

+ . 000050 MHz
* Manufacturer's battery end point.

FCC Rule 95.623(c) specifies 0.002% or a maxi num of +0.001447
MHz, correspondi ng to:

Hgh Limt 72. 351447 Mz
Low Limt 72. 348553 MHz
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APPENDI X 1

FUNCTI ONS OF ACTI VE SEM CONDUCTORS

Main Board Parts List

ITEM | QTY | COVP. NAM REF. DESI GNATOH DESCRI PTI ON
1 1 |CHPIC |W LMB24D
2 1 |UCOMIC | U VBVB5524
3 1 | EPROM U5 X25330
4 1 |RESET IC | U3 MC34064P (TO- 92)
5 1 |CHPIC | GD4066BD
6 1 |[TILIC |uf 74HC573 (DI P)
7 1 |CHPIC |2 NIM7201U50 (TO- 89)
8 2 | CH P CAP | C35 C36 CS1608COG300J500NR
9 1 CA8 CS1608COG471J500NR
10 1 C55 CS1608X7RL0O2K500NR
11 53 Cl-C3 C6 CC8 Cl| CS1608X7RLO3K500NR
Cl2- C34 C37 C3¢
CA2 CA4- C46 CAC
C54 C58 CBO- CE
065
12 1 C11 CS2012X7R104K500NR
13 1 |CHP RES |R35 RCL/ 16W 1M
14 26 R2 R8 RO RL0- Rl RC1/ 16W 47K
RL7 R19 R1 R
R34 R42 R44-R4
R57 R62
15 13 R7 RR31 R32 R37 RCl/ 16W 4. 7K
R40
RR51 R52 R54 RE
R60 R63
16 1 R61 RC1/ 16W 100K
17 1 R4 RC1/ 16W 30K
18 4 RI6 R18 R20 R22 RC1/ 16W 68K
19 1 RS RC1/ 16W 120K




Main Board Continued

I TEM | QTY | COVWP. NAM REF. DESI GNATOR DESCRI PTI ON
20 2 CH P RES | R0 R56 RC 1/16W 10K
21 5 R36 R28 R25 R4 RC 1/16W 100
R26
22 5 Rl R23 R24 RZ RC 1/16W 1K
R30

23 1 R3 RC 1/ 16W 47
24 1 R53 RC 1/16W 470
25 1 R6 RC 1/16W 1. 5K
26 1 R64 RC 1/16W 820
27 1 J1 RC 1/16WO0
28 3 ELEC CAP | G5 C7 (59 100pF 16V (SRA)
29 1 6] 220uF 6.3V ( SRA)
30 2 CH P C56 4 ECSTI CY 106K

TANTAL (10uF)
31 1 CRYSTAL XTAL 8MHZ (49/S)
32 1 Pl EZO Pl EZO CB13PA- X5
33 1 CHP TR 0! C3900
34 3 @B Qr &b Cl1623
35 1 (@3] C3900
36 2 QA @ R1103
37 1 @] A812
38 1 TR (@°) A928
39 1 CH P DI OD D2 RLS4148
40 1 DI ODE D1 | NAOO3
41 1 SEM VR | VRL PT- 6KV 502 (5KB)
42 2 VR VR6 VR7 18SN C4110SK B10OK
43 4 3 MBAL VR VR2- VR5 TR133N10. 3F693Z 5K

1253

44 1 DC JACK DC- JACK DCP- 20

12



Main Board Continued

I TEM | QTY | COMP. NAM REF. DESI GNATQ DESCRI PTI ON
45 1 CH P ZD ZD1 RLZ5. 1V
46 1 TOGEE SW Ms- 550CF
47 3 MS550AF
48 2 MS550AL
49 1 MS550BL
50 1 PI N ARRY DH254D- 115- 32P
51 2 DH254D- 115- 6P
52 4 SHUNT SHUNT
53 1 PCB ECLM1
54 7 WAFER 8283- 2P
55 8 8283- 3P
56 2 8283-4P
57 2 8283-5P
58 2 WAFER 8283- 8P
LCD BOARD
59 1 CHPIC o UPD7225G
60 1 LCD LCD1 KXN35190DEP
61 1 CH P RES | R65 RC 1/ 16W 120K
62 1 R66 RC 1/ 16W 390
63 3 R67 R68 R69 RC 1/ 16W 10K
64 18 J1 - J18 RC 1/16WO0
65 2 CH P CAP | C74 C75 CS1608X7R103K500NR
66 7 C67-Cr3 CS1608X7R102K500NR
67 1 WAFER 8283- 8P ANGLE
68 2 PCB ECL-LO1
ANTENNA BQOARD
69 ‘ 1 | PI'N | P1 | PHO1- 1905A ( GOLD)
Main Board Continued

| TEM | QTY | COMP. NAM REF. DESI GNATQ DESCRI PTI ON

70 1 WAFER WF1 8283-5P ANGLE

71 1 WAFER WF2 8263- 2P ANGLE

72 1 BRACKET JACK 1

73 1 ANT HT- 4N

74 1 PCB ECL- AO1

POAER BOARD

75 [1 [SWTCH |[SW [ KSK2202

ROM BOARD

76 1 SND I C us SST39VF512- 904CNH

(QFP)

77 1 SOCKET DSAD25432P

78 1 PCB ECL- ROM

SW TCH MATERI AL

79 9 TACT SW | T SWi- SW DPT- 1105

80 1 WAFER 8283- 8P ANGLE

81 1 PCB ECLSW1

TRAI NER JACK
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82 1 TRAIN JAC| T- JACK D6733A11

83 1 WAFER 8283-5P ANGLE

84 1 PCB ECL- TRO1

TR M LEFT

85 4 TACT SW | SW.- SW DPT1105

86 1 PCB ECL-TLO1

TRI M RI GHT

87 4 TACT SW | SW.- SW DPT- 1105

88 1 PCB ECL- TRO1
72MHz Band Module Parts List

| TEM | QTY | COMP. NAM REF. DESI GNATOR DESCRI PTI ON

1 CHP TR QL 25C1623

2 02} 25C2223

3 DP TR (03] 2SC4910

4 RFT COL | T1 HDRO1S

5 T2 HDRO1S

6 T3 HDRO5S

7 T4 T5 HDR04S

8 SEM VR VR1 RVM637A0 B200

9 VR2 RVM637A0 B2K

10 CH P DI OO D1 MA152K

11 CH P zZD D2 5.1V

12 V- DI CDE VD1 BB535G

13 CH P CAOL|L1 LK2125 1R2K

14 | NDUCTOR | L3 HDQO2 10pH

15 THERM STQ R12 LNSV20G332JE

16 CH P RES | Rl 18K

17 R11 2. 2K

18 R2 R14 470

19 R7 150

20 R8 R17 820

21 R2?2 270

22 R3 12K

23 R4 R6 R19 1. 2K

24 RS R25 R26 R28 | O

25 RO 2. 7K

26 R15 10K

| TEM | QTY | COMP. NAM REF. DESI GNATOR DESCRI PTI ON

27 CH P RES | R13 8. 2K

28 R10 22

29 R16 220K

30 R18 4, 7K

31 R20 100

32 R27 330

33 R24 R23 4.7




34 CHPCAP | 9 C6 C2 Co CI CS2012 103
Cl9 C24 C13 (4
C8 C25
35 cl Cr CS2012 102
36 A CS2012 470P
37 Cll C12 CS2012 68P
38 C17 CS2012 0. 5P
39 C34 CS2012 10P
40 Cl4 C18 CS2012 5P
41 C37 CS2012 30P
42 C23 CS2012 47P
43 C20 CS2012 56P
44 c27 CS2012 75P
45 C29 CS2012 22P
46 G1 CS2012 27P
a7 C30 CS2012 120P
48 C32 CS2012 36P
49 MYLAR CAP| C3 103J
50 XTAL X-1 72MHZ BAND
51 HOUSI NG 5124-05
52 PCB RFM-| 72

FUNCTI ON CF ACTI VE
SEM CONDUCTCORS
FCC ID: | FHHPF- M2

APPENDI X 1




APPENDI X 2

C RCU TS AND DEVI CES TO STABI LI ZE FREQUENCY

Transm tter output frequency is determned and stabilized by
crystal controlled oscillator.

Cl RCUI TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC I D: | FHHPF- M72

APPENDI X 2



APPENDI X 3

C RCU TS TO SUPPRESS SPURI QUS RADI ATI ON,

spurious emssions are attenuated by a

Final RF anplifier
c28, (C29, T4, C30, TS5,

mat chi ng network consisting of L3, C27,
C31, C32 and C37.

G RCU TS TO SUPPRESS SPURI QUS
RADI ATION, LIMT MODULATI ON

AND CONTROL POVER
FCC I D: | FHHPF- M72

APPENDI X 3



