TABLE OF CONTENTS LI ST

APPL| CANT: KP ELECTRONI C SYSTEMS LTD.

FCC I D H78KPBSRU100

TEST REPORT:
PAGE 1...... COVER SHEET - GENERAL | NFORVATI ON & TECHNI CAL DESCR
PAGE 2...... TECHNI CAL DESCRI PTI ON CONTD. & RF POWER OUTPUT
PAGE 3...... RF PONER OUTPUT AND MODULATI ON CHARACTERI STI CS
PAGE 4-5....0CCUPI ED BANDW DTH
PAGE 6...... SPURI QUS EM SSI ONS AT ANTENNA TERM NALS
PAGE 7-8....FlIELD STRENGTH OF SPURI QUS EM SSI ONS
PAGE 8...... VETHOD OF MEASURI NG RADI ATED SPURI QUS EM SSI ONS
PAGE 9...... FREQUENCY STABI LI TY
PAGE 10-11..TRANSI ENT FREQUENCY STABI LI TY
PAGE 12..... LI ST OF TEST EQUI PVENT

EXHI BI TS CONTAI NI NG

EXHHBIT 1......... TEST SET UP PHOTO

EXHBIT2......... FCC I D LABEL SAMPLE AND SKETCH OF LOCATI ON
EXH BIT 3A. ....... EXTERNAL FRONT VI EW PHOTOGRAPH

EXHBIT 3B........ EXTERNAL REAR VI EW PHOTOGRAPHS

EXHBIT 3C........ EXTERNAL TOP VI EW PHOTOGRAPH

EXHBIT 3D........ I NTERNAL COVPONENT S| DE PHOTOGRAPH

EXHBIT 3E........ | NTERNAL SOLDER SI DE PHOTOGRAPH

EXH BIT 4A........ BLOCK DI AGRAM - BASE STATI ON RADI O

EXHBIT 4B........ BLOCK DI AGRAM - POANER SUPPLY

EXH BIT 5A. ....... SCHEMATI C - TRANSM TTER

EXH BIT 5B........ SCHEMATI C - SYNTHESI ZER

EXHBIT 5C........ SCHEMATI C - M CROCONTROLLER

EXHIBIT 5D........ SCHEMATI C - RECEI VER

EXHI BIT 5E........ SCHEMATI C - POWNER SUPPLY

EXH BI T 6A-6B..... USER S MANUAL

EXHBIT 7A. ....... OCCUPI ED BANDW DTH PLOT - 900 Hz + CW 2. 5K DEV
EXHBIT 7B........ OCCUPI ED BANDW DTH PLOT - 1500 Hz + CW 2. 4K DEV
EXHHBIT 7C........ OCCUPI ED BANDW DTH PLOT - 900 HZ, 1500 HzZ
EXHHBIT 7D........ OCCUPI ED BANDW DTH PLOT - 900 Hz, 600 Hz DEV
EXHBIT7E. ....... OCCUPI ED BANDW DTH PLOT - 1500 Hz, 600 Hz DEV
EXH BIT 8A-8B..... TRANSI ENT FREQUENCY REPONSE PLOTS

DATE: 18 SEPT. 2000
REPORT #: T:\CUS\ K\ kp\ 23270\ 232Z0RPT. doc
PAGE: TABLE OF CONTENTS



GENERAL | NFORVATI ON REQUI RED
FOR TYPE ACCEPTANCE

2.1033 (C)(1)(2) KP ELECTRONI C SYSTEMS LTD. will sell the
FCCl D. H78KPBSRUL00 UHF transciever in quantity,
for use under FCC RULES PART 22, 90, 95,

2.1033 (0O TECHNI CAL DESCRI PTI ON
(1) ALLONED AUTHORI ZED BANDW DTH = 11. 25KHz.
90. 209( b) (5)
Bn = 2M + 2DK
M = 3000
D = 0.6 K (Peak Devi ation)
K=1
Bn = 2(1.5K) + 2(0.6K)(1) = 3.0K + 1.2K =4.2 K
Type of Emi ssion: 4K2F2E

ALLOAED AUTHORI ZED BANDW DTH = 20. OKHz.
90. 209( b) (5)

Bn = 2M + 2DK
M = 1500
D=24K
K=1

Bn = 2(2.4K) + 2(1.5)(1) = 4.8 + 3.0 = 7.8

Type of Eni ssion: 7K8F2E

2.1033(0) (5) Frequency Range: 450- 470 MHz
(3) Power Range and Controls: This UUT has one power range.

(4) 2.1033(c)(b) Maxi mum Qut put Power Rating: 10.0Watts
into a 50 ohmresistive | oad.

(8) DC Voltages and Current into Final Anplifier:

POAER | NPUT FI NAL AMPLI FI ER ONLY

PONER OUT 10. 0 WATTS

Vce Volts 13. 6V

I ce Anmps( hi) 3.1

Pin Watts 42. 6 I ce Anps
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2.1033(c) (8)

2.1033(¢) (9)
2.1033(c) (10)

2.1033(c) (11)

2.1033(c) (12)

2.1033(c) (13)
2.1033(c) (14)

2. 1046( a)

DC Vol tages and Current into Final Anplifier:

POAER | NPUT FI NAL AMPLI FI ER ONLY

PONER OUT 10.0 Watts
Vce Volts 13. 6V

I ce Anps(hi) 3.1

Pin Watts 42.16

The tune-up procedure is NA
A schematic is included in Exhibit 5A-5E

Phot ograph or drawi ng of the |abel showi ng the FCC
IDis included in Exhibit 2 and the
| ocation of the |abel is shown in Exhibit 2.

Phot ogr aphs conpl etely docunenting the radio are
i ncl uded in Exhibit 3A-3E

N A This is for devices that use digital nodul ation
The data required by 2.1046 through 2.1057 foll ows;

RF power output. The test procedure used was

TIA/EI A-603 S2.2.1. RF power is measured by connecting

a 50 ohm resistive wattmeter to the RF output connec-
tor. Wth a nominal battery voltage of 7.2V, and the
transmitter properly adjusted the RF output measures:

OUTPUT POVWER (12.5V)(3.1A) = 10.00 Watts
I NPUT PONER  42. 16Vt ts Efficiency: 24.8%
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2.1046(a) RF power output. The test procedure used was
TI A El A-603 S2. 2. 1.

L \

| Dunmmy |
/-] M crophone
| | |
| \-mmmmm - /
|
| /------e---- \ I LR \ [----m--- \
|| _ | | STANDARD | | RF |
| | Transmitter|----------- | TRANSM TTER] ---| POAER
\-| under test | | LOAD | | METER |

I / I / Ve - - /

2.1047(a) Modul ati on characteristics:

AUDI O FREQUENCY RESPONSE The audi o frequency response
was neasured in accordance with TIAEIA Specification
TIA ElIA-603 S2.2.6.2.1. The audio frequency response
curve is shown in Exhibits .

2.1049 AUDI O LOW PASS FILTER Transmtters utilizing anal og
em ssions and neets the requirenents of paragraph
90. 210(b) &(c) therefore no |l owpass filter response in
i ncl uded.

2.1049 AUDI O | NPUT VERSUS MODULATI ON Not applicabl e because
the tones are generated internally by the MPU based on
the data input. The only tones generated are the F2
t ones.

R T \
| Trigger |
/-] device to |
| | cause TX |
| \mmmmmm e - /
|
| /- - \ I LR \ R R \
| ] | | STANDARD | | Test
| | Transmitter|----------- | TRANSM TTER| ---| Recei ver
\-|] under test | | PROBE | |
I / I / Ve - - /

1. The test receiver audi o bandwi dth was <50Hz to >20, 000Hz.
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2.1049

90. 210 (b)

(1)

(2)

(3)

90.210 (d) 2

Qccupi ed bandwi dt h:

On any frequency renmoved fromthe assigned frequency by
nore than 50% of the authorized bandwi dth: At |least 25
dB.

On any frequency removed fromthe assigned frequency by
nore than 100% but not nore than 250% of the author-
i zed bandwi dth: At |east 35dB

On any frequency renmoved fromthe assigned frequency by
nore than 250% of the authorized bandw dth: At | east
43 + 10 log(P) dB

Requi renent For 12.5KHz channel bandwi dth equipnent,
any eni ssion nust be attenuated bel ow the power (P) of
the highest enission contained within the authorized
bandwi dth as fol | ows;

(1) On any frequency fromthe center of the authorized
bandwi dth f0: Zero dB

(2) On any frequency renoved fromthe center of the
aut hori zed bandwi dth by a displ acenent frequency
(fdd kHz) of nmore than 5.625kHz but no nore than
12.5kHz: At least 7.27(fd-2.88kHz)dB

(3) On any frequency renmoved fromthe center of the
aut horized bandwi dth by a displacenent frequency
(fdd kHz) of nore than 12.5kHz: At least 50 + 10
log(P) dB or 70dB, whichever is the |esser
attenuati on.

See Exhibit 7A-7E
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2.1049 Occupi ed bandwi dth: Using TIA EIA 2.2.11 sideband

Spectrum TI A/ El A-603 S2.2.11 was used to neasure the occu
pi ed bandwi dth. Plots were nmade of the highest frequency and
at 2500Hz. Data in the plots show that all sidebands beyond
the authorized bandwi dth are | ess than 0.5% of the unnodu-
lated carrier. The plots showthe transmtter nodulation
Wit h;

For 12.5KHz spacing no nodul ati on, 2500Hz, 3000Hz Tones
For 25. 0KHz Channel spacing no nodul ati on, 2500Hz, 3000Hz

At each of the tone input was adjusted for 50% nodulation
plus 16 dB. The spectrum anal yzer was set with the unnmodu-
lated carrier at the top of the screen. The test procedure
di agram and occupi ed bandwi dth plots foll ow.

Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

| Trigger |
/-] device to |
| | turn Tx on |
| \mmmmmm e - /
I
| /- - \ e \ [---eeae e \
| ] | | STANDARD | | TEST
| | Transmitter|-------- | TRANSM TTER| ---| RECEl VER
\-| under test | | LOAD | |

L / L / L /
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2.1051 Spurious em ssions at antenna term nal s(conducted):
The foll owi ng data shows the | evel of conducted spuri-
ous responses at the antenna terminal. The test proce-
dure wused was TIA/EIA 603 S2.2.13 with the exception
that the em ssions were recorded in dBc. The spectrum
was scanned fromO0.4 to at |east the 10th harnonic of
t he fundanent al
L \
| Trigger |
/-] device to |
| | Turn Tx on
[ \-mmmmm e /
|
|
| /-----meee--- \ I LR \ [---m--- \
| | | | STANDARD | | SPECTRUM
| | Transmitter|--------- | TRANSM TTER| ------- | ANALYZER]
\-| under test | | | LOAD | | |
I / | I / Ve - /
|
| /- I R \
| | NOTCH | | STANDARD |
\--| FILTER |---| TRANSM TTER| -/
| | LOAD |
R Ve - - /
Met hod of Measuring Conducted Spurious Em ssions
NAMVE OF TEST: SPURI QUS EM SSI ONS AT ANTENNA TERM NALS
REQUI REMENTS: Em ssi ons nust be 50 +10l og(Po) dB bel ow t he

nmean power output of the transmitter

PONER 50 + 10l og(12.0) = 60.79dB OR 70dB Wi chever is the |essor
EM SSI ON
FREQUENCY  dB BELOW
MHz CARRI ER
460. 00 00. 00
920. 00 79.00
1380. 00 61.10
1840. 00 69. 80
2300. 00 74. 40
2760. 00 95.10
3220. 00 84. 00
3680. 00 99. 90
4140. 00 58. 70
4600. 00 81. 90
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2.1053 (b) Field strength of spurious enissions:

The tabul ated Data shows the results of the radiat-
ed field strength em ssions test. The spectrum was
scanned from30 to 4.7 GHz. This test was conducted
per ANSI C63.4-1992 with the exception of  briefly
connecting the transmitter to a half wave dipole
for the purpose of establishing a reference.

NAME OF TEST: RADI ATED SPURI OUS EM SSI ONS
REQUI REMENTS:

PONER 50 + 10l 0og(12.0) = 60.79dB OR 70dB Wi chever is the |essor

TEST DATA:

EM SSION  ATT.
FREQUENCY LEVEL MARG N

MHz dB dB
460. 00 0. 00 0. 00
920. 00 105. 20 44 .41
1380. 00 81. 20 20. 41
1840. 00 92.70 31.91
2300. 00 81.70 20.91
2760. 00 96. 20 35.41
3220. 00 99. 30 38.51
3679. 00 108. 40 47.61
4140. 00 98. 10 37.31

4600. 00 109. 30 48. 51

METHOD OF MEASUREMENT: The procedure used was ANSI STANDARD
C63.4-1992 with the follow ng exception: the unit was operated
into a dipole antenna with the antenna at a height of 1.5 neters
in order to establish a reference, then connected to a dummy
| oad. The spectrumwas scanned from 30M#iz to at |least the tenth
harmonic of the fundanmental using a HP nodel 8566B spectrum
anal yzer, an Eaton nodel 94455-1 Biconical Antenna, a El ectroMet-
rics antennas nodels TDA, TDS-25-1, TDS-25-2, RGA-180. Measure-
ments were made at the open field test site of TIMCO ENG NEERI NG
INC. located at 849 N.W State Road 45, Newberry, Florida 32669.
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Met hod of Measuring Radi ated Spurious Em ssions

Hewl ett Packard

Spectrum
Anal yzer
HP8566A
I \ R \ [----\
| | | | | | |
| TRANSM TTER| - - ----- | 50 OHM RESI STI VE| \----- |
| UNDER TEST]| | LOAD | |
I L / [ LR E / \----/

|? 3.0 neters--7?

Tuned, Cali brated

Ant enna whi ch may
A \ be raised from4
| | to 20' above ground
| PONER SUPPLY | and changed
| | in polarization

Equi prent pl aced 4' above ground
on a rotatable platform
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2.1055 Frequency stability:

90. 213
Tenperature and voltage tests were performed to verify that
the frequency remains within the .00025% 2.5 ppm specification
limt. The test was conducted as follows: The transmitter was
placed in the tenmperature chanber at 25 degrees C and allowed to
stabilize for one hour. The transmitter was keyed ON for one
m nute during which four frequency readi ngs were recorded at 15
second intervals. The worse case nunber was taken for tenperature
pl otting. The assi gned channel frequency was considered to be
the reference frequency. The tenmperature was then reduced to -30
degrees C after which the transmtter was again allowed to stabi-
lize for one hour. The transmtter was keyed ON for one m nute,
and again frequency readings were noted at 15 second intervals.
The worst case nunber was recorded for tenperature plotting.
This procedure was repeated in 10 degree increnents up to + 50
degrees C.

Readi ngs were also taken at plus & minus 15% of the supply vol-
tage of 13. 6VDC

MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 460.000258 MHz

TEMPERATURE_C FREQUENCY _MHz PPM
REFERENCE 460. 000 258 0. 00
-30 460. 000 244 -0.03
-20 460. 000 299 +0. 09
-10 460. 000 498 +0. 52
0 460. 000 570 +0. 68
+10 460. 000 507 +0. 54
+20 460. 000 325 +0. 15
+30 460. 000 015 -0.23
+40 460. 000 006 -0.55
+50 460. 000 012 -0.53
The battery end point Voltage 12.0 VDC +0. 15

RESULTS OF MEASUREMENTS: The maxi mum frequency vari ation over the
tenperature range was -0.55 to +0.68ppm The maxi num frequency
variation over battery endpoint voltage range was +0.15 ppm
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2.1055 Frequency stability:
90. 214 Transi ent Frequency Behavi or
REQUI REMENTS: I n t he 450-500MHz frequency band, transient frequen-

cies must be wthin the maxi mum frequency difference Ilimts
during the tine interval indicated bel ow for 25kHz Channel s:

e T T \
| Tine | Maximum | Portable |
| Interval | Frequency | Radios |
| | | 450-500Mhz |
EEEREEETEE EERREEEEEEE ERREEEEEEEEEEEEE |
| | | |
| tl | +25kHz | 10.0ns |
R R R R EEEE |
| t2 | +12.5kHz | 25.0ns

R R R EREEEEEEEE |
| t3 | +25.0kHz | 10.0ns |
L e /

REQUI REMENTS: I n t he 450-500MHz frequency band, transient frequen-
cies must be wthin the maxi mum frequency difference Ilimts
during the time interval indicated bel ow for 12.5kHz Channel s:

L R \
| Tine | Maximum | Portable |
| Interval | Frequency | Radios |
| | | 450-500Mhz |
EEEREEETEE EERREEEEREE ERREEEEEEEEEEEEE |
| | |
| tl | +12.5kHz | 10.0ns |
EEESSEE R |~ |
| t2 | +6.25kHz | 25.0ns

EERIEEEEE |- |- |
| t3 | +12.5kHz | 10.0ns

L e /

TEST PROCEEDURE: Tl A/ EIA TS603 PARA 2.2.19, the levels were set
as foll ows;

1. Using the varible attenuator the transmtter |evel was
set to 40dB bel ow the test recievers maxi mum input |evel,
then the transmtter was turned off.

2. Wth the Transmitter off the signal generator was set
20dB below the level of the transmitter in the above step,
this level wll be maintained with the signal generator
t hrough-out the test.

3. Reduce the attenuation between the transnmitter and the RF
det ect or by 30dB

4. Wth the levels set as above the transient frequency
behavi or was observed & recorded.
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2.995(a)(b)(d) Frequency stability:

90. 214 Transi ent Frequency Behavi or
(Conti nued)
I R \ I R \
| DUMWY | | RF SIGNAL | R L \
| M CROPHONE | | GENERATOR |----|COvBI NI NG
L / L / | NETVWORK | -
| [--| |
I R L e L \ R e L R /
| TRANSMTTER | | STANDARD | | DI RECTI ONAL| |
| UNDER TEST |--| TRANSM TTER |---| COUPLER |-/
L /| & VARI ABLE | |
| ATTENUATOR | L /
[ R / | |
| [----- /
LT /]
I \ I VoS- \
| RF | | 5004M | | RF POAER
| DETECTCR | | LOAD | | METER |----\
[ / [ R L / ?
| _____
Vo - - \ ?
| [=mmmmmn-- \ |
I R \ I T \ | TEST | ----1
| | | Trig Vert |---| RECElVER
| PLOTTER  |------ | | |
| | | STORAGE | R /
[ L / | OSCl LLASCOPE
R LT R /
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TEST EQUI PMENT LI ST

1. X Spectrum Anal yzer: HP 8566B- Opt 462, S/ N 3138A07786, w
presel ector HP 85685A, S/ N 3221A01400, Quasi-Peak Adapter
HP 85650A, S/ N 3303A01690 & Preanplifier HP 8449B- OPT HO2,
S/ N 3008A00372 Cal . 10/17/99

2. _X Biconnical Antenna: Eaton Mdel 94455-1, S/ N 1057

3. _Biconnical Antenna: Electro-Mtrics Mdel BIA-25 S/N 1171

4. X Log-Periodic Antenna: Electro-Metrics Mdel EM 6950, S/ N 632

5. _Log-Periodic Antenna: Electro-Mtrics Mdel LPA-30, S/N 409

6. Doubl e-Ri dged Horn Antenna: Electro-Metrics Mdel RGA-180,
1-18 GHz, S/ N 2319

7. ___Horn 40-60GHz: ATM Part #19-443-6R

8. _Line Inmpedance Stabilization Network: Electro-Mtrics Mdel

ANS- 25/ 2, S/I'N 2604 Cal. 2/9/00
9.  Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/N 11717-7

10. __ Frequency Counter: HP Mdel 5385A, S/ N 3242A07460 Cal 10/6/99

11.  Peak Power Meter: HP Model 8900C, S/ N 2131A00545

12. X Open Area Test FCC # 95517 Site #1-3nmeters Cal. 12/22/99

13. ___Signal Generator: HP 8640B, S/ N 2308A21464 Cal. 9/23/99

14.  Signal Generator: HP 8614A, S/ N 2015A07428

15.  Passive Loop Antenna: EMCO Mbdel 6512, 9KHz to 30MHz, S/'N
9706-1211 Cal . 6/10/00

16. Dipole Antenna Kit: Electro-Metrics Mdel TDA-30/1-4, S/N 153
Cal . 11/24/99

17. _ AC Vol tneter: HP Mdel 400FL, S/ N 2213A14499 Cal. 9/21/99

18.  Digital Multinmeter: Fluke Mddel 8012A, S/ N 4810047 Cal 9/21/99

19.  Digital Miultimeter: Fluke Mdel 77, S/ N 43850817 Cal 9/21/99

20. __ Oscilloscope: Tektronix Mddel 2230, S/ N 300572 Cal 9/23/99
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