ENG NEERI NG STATEMENT
I n Connection Wth
Nor Cross Marine Products, Inc.
Model No. DF20
FCC | . PSTDF1000T

Hyak Laboratories, Inc. has been retained to performradi-
At ed and conducted spurious neasurenents on the DF20 wirel ess
dept h sounder in accordance with Section 15.249 of FCC rules.

| am an El ectroni cs Engineer, a principal in the firm of
Hyak Laboratories, Inc., Springfield, Virginia. M education and
experience are a matter of record with the Federal Communi cations
Comm ssi on, havi ng subm tted nunerous applica-
tions for equi pment authorization.

Al tests were nade by me or under ny supervision in
accordance with the rules and regul ati ons of the Federal
Conmuni cati ons Commi ssi on.

Row and S. Johnson

Dated: July 20, 2001

| NTRODUCT| ON

Procedures of ANSI 63.4 (1992) were used.

The DF20 is a frequency nodul ati on, 900 MHz band system
operating between 903 — 927 Mz.



DF20 is a wirel ess depth sounder which sends depth reading
to renote readers, either DF2D or DF2R. The mcro-controller
sounds ultrasonic pulses to the transducer connected to DF20,
nmeasures the tinme el apsed for the echoes and conputes the depth.
Depth readings are sent via radio link to renpote units (DF2D or
DF2R) to display the readings.

Depth data is a | ow speed serial bursts of 22 kHz digital
si gnal which FM nodul ates the 900 MHz RF carrier. There are two
frequency channels to be sel ected.

The heart of the transmitter is a RF2512 transmitter |1C by
RF Mcro Devices. Built inside the RF2512 is a PLL, the division
rati o of which can be externally selected. 1In this application,
a division ratio of 64 has been selected. The transmtter
frequency is determ ned by the frequency of the crystal sel ected.
That is transmtter frequency is determ ned by 64 x crystal
frequency.

There are two crystals which can be selected by the mcro-
controller. The “Chan Select” line selects which crystal. X2 is
sel ected when “Chan Select” is high. The trinmer capacitors are
used to trimthe crystal to a desired 900 MHz frequency.

FM nodul ation is done by directly nodul ati ng the VCO (forned
by L1-3, D1 and C6) via pin 16. Rl and R2 determ ne the
frequency devi ati on.

Transmitter power is adjustable. The control pinis at pin
7. R5 and R6 set the output power.

RF out is at pin 8. Cl19, C20 and L4 forma pi filter which
filters out the higher order of harnonics.

The antenna is an internally nounted printed circuit whip.
| nductor L5 is used to conpensate for the antenna’ s high
capacitive reactance.
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COMPLI ANCE W TH SECTI ON 15. 249 OF_PART_15

15. 249(a, b) The field strength of the radiation em ssion
was neasured and found to conply with the limts
established by 15.249(a) and 15.209. (See data of
Tabl es 1a, 1b and 1c.)

15. 249(c) Em ssions radi ated outside of the specified
frequency bands, except for harnonics, were
attenuated by at |east 50 dB bel ow the | evel of
the fundanental or to the general radiated
emssion limts in 15.209, (whichever is the
| esser attenuation). See Figures la, 1b and 1c.



15. 207( a)

DATA

Tabl es and Figures referenced above follow i medi ately after
t hi s page.

Operating channels are limted to the 903 -

927 MHz
band in order to provide 1 Mz band-edge conpliance

with any close-in spectra | ess than 50 dB bel ow

carrier.

For typica

No AC power

dc supply.

I i ne conduct ed nmeasurenents are
required; the device operates only froma vessel’s

Description of neasurenent procedures and test
equi pnent used in the measurenents follow the data pages.
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TABLE 1la

RADI ATED SPURI QUS EM SSI ONS

Measured at 3 neters
PART 15(B) PARA. 15.249

nmodul ati ng waveform see Figure 1d.

Frequency
of Met er Ant enna Fi el d*

Em ssi on Readi ng Fact or Intensity FCC Limt dB to
(IVHz) (dBm) (dB) uV/m@3m uV/m@3m Limt
903. 69 -47.2 32.1 39355.0 50000 -2.1V

1807. 38 -88.0 27. 3 206. 5 500 -7.7V
2711. 07 -86.0 30.1 358.9 500 -2.9V
3614. 76 -86.9 32.6 431.5 500 -1.3V
4518. 45 - 88. 8* 32.8 354.8 500 -3.0V
5422. 14 -92. 8* 34.9 285.1 500 -4.9V
6325. 83 -90. 0% 35.6 426. 6 500 -1.4H
7229.52 -92. 2% 36.9 384.6 500 -2.3V



8133. 21 -93. 3* 38.2 393.6 500 -2.1V
9036. 90 -95. 2* 38.5 327.3 500 -3.7V
Not e 1: uV7n1=mLog“Mm
dBu = dBm + antenna factor + 107
*Measured at 1 neter, extrapolated to 3 neters.
RBW 100 kHz to 1 GHz; 1 Mz > 1 GHz. Reduced if CWsignal.
H V. Wrst-case test antenna pol ari zati on.
RADI ATED SPURI QUS
EM SSI ONS
FCC | D. PSTDF1000T
TABLE 1la
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TABLE 1b
RADI ATED SPURI QUS EM SSI ONS
Measured at 3 neters
PART 15(B) PARA. 15. 249
Frequency
of Met er Ant enna Fi el d*

Em ssi on Readi ng Fact or Intensity FCC Limt dB to
(IVHz) (dBm) (dB) uV/m @3m uvV/m@3m Limt
912.91 -47.7 32.3 38018. 9 50000 -2.4V

1825. 82 -86.9 27.4 237.1 500 -6.5V
2738.73 -88.1 30.2 285.1 500 -4.9V
3651. 64 -87.2 32.7 421. 7 500 -1.5V
4564. 55 - 88. 9* 32.9 354. 8 500 -3.0V
5477. 46 -91. 3* 35.0 342. 8 500 -3.3V
6390. 37 -90. 1* 35.6 421. 7 500 -1.5V
7303. 28 -91. 4* 37.2 436.5 500 -1.2V
8216. 19 -93. 1* 38.2 402. 7 500 -1.9VvV
9129. 10 - 94. 6* 38.5 350. 8 500 -3.1V

Note 1: uV/m = Log ™"
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dBu = dBm + antenna factor + 107

*Measured at 1 neter, extrapolated to 3 neters.

RBW 100 kHz to 1 GHz; 1 Mz > 1 GHz. Reduced if CWsignal.

H V. Wrst-case test antenna pol ari zati on.

RADI ATED SPURI QUS
EM SSI ONS
FCC I D. PSTDF1000T

TABLE 1b
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TABLE 1c

RADI ATED SPURI QUS EM SSI ONS
Measured at 3 neters
PART 15(B) PARA. 15.249

Frequency
of Met er Ant enna Fi el d*

Em ssi on Readi ng Fact or Intensity FCC Limt dB to
(IVHz) (dBm) (dB) uV/m @3m uV/m@3m Limt
926. 04 -47.9 32. 4 37583. 7 50000 -2.5V

1852. 08 -83.2 27.5 367.3 500 -2.7V
2778. 12 -88.4 30.2 275. 4 500 -5.2V
3704. 16 -89.2 32.8 338.8 500 -3.4V
4630. 20 -90. 1* 33.2 319.9 500 -3.9Vv
5556. 24 -90. 3* 35.0 384.6 500 -2.3V
6482. 28 -90. 2% 35.8 426. 6 500 -1.4H
7408. 32 -93. 2% 37.4 363.1 500 -2.8V
8334. 36 -93. 5* 38.1 380. 2 500 -2.4V
9260. 40 -93. 4% 38.5 402. 7 500 -1.9V

Note 1: uV/m= 2(I)_og'1M1

dBu = dBm + antenna factor + 107

*Measured at 1 neter, extrapolated to 3 neters.

RBW 100 kHz to 1 GHz; 1 Mz > 1 GHz. Reduced if CWsignal.



H V. Wrst-case test antenna pol ari zati on.

RADI ATED SPURI QUS
EM SSI ONS
FCC | D. PSTDF1000T

TABLE 1c
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8
FI GURE 1c
O .y !m"-_ - F!ﬂ_ﬂ-_ﬂ- -
=30 .0dBm 926 . 040MHz 200kHz
(1P S TRl S s i e i
L - N N - . i S T
| E > ' . ! :
m | ' I =+ ! S S
| | !_ .
I

OCCUPI ED BANDW DTH

e |

VEATICAL
DISPLAY

Iﬂ 1;'”'"“I'”' ]'EI:

! | | =
(B s _LJ_|_.|_|._|_ L gl .l._l_;...l_l. 1__1_1:'[-1*.1’_1
10dB/ 0dB

PR b S lli+1l+;!|#!
- h I
U R

i e Laa |
B e L 1
.l..l_Ll_L Ak LJI.J.J..I..IJ. L.i.J.!lﬂl
10kHz
AF AESOLUTION
ATTERUAT IO BARDOWIDTH

OCCUPI ED BANDW DTH
MODEL DF20



FI GURE 1c (926. 04 M)
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FI GURE 1d
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PROCEDURES, _RADI ATED SPURI QUS EM SSI ONS

The field strength of the radiated emssions from the
DF20 was neasured foll owi ng ANSI 63.4 (1992) at a distance of 3
neters to the third harnonic at which tinme the horn antennas
were noved to 1 neter. The spectrumwas scanned from 30 MHz to
the tenth harnonic using a Tektronix 494P spectrum anal yzer.

Measur enent procedure included recording the worst-case
field strength for receiving test antenna polarization, test
antenna height variation from1l neter to 3 neters and test sanple
rotation, and test sanple antenna in both vertical and horizontal
pl ane.

The test sanple was placed on a rotatable 80 cm hi gh wooden
st and. The receiving antenna, placed 3 neters from the test
sanpl e, was a Singer DM 105A dipole, or Polarad CA-L, CA-S, or
EMCO 3115 Horns. RBWused on the TEK 494P was 100 kHz to 1 GHz;
1 Mz > 1 Giz. Measurenents above the 2nd harnonic were nmade at
1 neter extrapolated to 3 m peak respondi ng detector, VBW = >
t han RBW

The device was operated froma 12 V dc supply enclosed in
t he EUT.

The spectrum was checked from 30 to the tenth harnmonic. Al
em ssions not reported were less than 50 uV/m @3m or in system
noi se. Tabul ation of the measurements are shown in Tables 1, 1b
and 1c for low, md and high channels.
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