ENG NEERI NG STATEMENT
For Type Certification of
SECURI COR W RELESS

Model No: 71-3050B
FCC I D. O6E/13050B

| aman El ectronics Engineer, a principal in the firmof Hyak
Laboratories, Inc., Springfield, Virginia. M education and experience
are a matter of record wth the Federal Comunicati ons Conm ssi on.

Hyak Laboratories, Inc. has been authorized by Secuicor Wreless
to nake type certification measurenents on the 71-3050B transceiver
These tests nmade by ne or under ny supervision in our Springfield
| aboratory.

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

Rowl and S. Johnson

Dat ed: Cctober 30, 2000



A I NTRODUCTI ON

The following data are submtted in connection with this request
for Type Certification of the 71-3050B transceiver in accordance wth
Part 2, Subpart J of the FCC Rul es.

The 71-3050B is a multi-bandwi dth, VHF, frequency nodul ated
transceiver intended for fixed station applications in the 150 - 174 Mz
band. It operates froma nomnal 13.8 volt supply. Qutput power rating
Is 25-70 watts. Both 25 kHz and 12.5 kHz channel operation is provided.

B. GENERAL | NFORVATI ON REQUI RED FOR TYPE CERTI FI CATI ON
(Par agraph 2.983 of the Rul es)

1. Nane of applicant: Securicor Wreless
2. Identification of equipnent: O6E713050B
a. The equipnent identification label is submtted as
a separate exhibit.

b. Photographs of the equipnment are submtted as a
separate exhibit.

3. Quantity production is planned.
4. Techni cal descri ption:
a. 16k0OF3E;, 11kOF3E em ssi on
b. Frequency range: 150-174 MHz.
C. Operating power of transmtter is fixed at the

factory at 70 watts and can be reduced to 25 watts.
d. Maxi mum power permtted under Part 90 of the

FCC is 350 watts, and the 71-3050B fully conplied

with those power limtations.

e. The dc voltage and dc currents at final anplifier:
Col I ector voltage: 13.6 Vdc
Col l ector current: 8.7 A
f. Function of each active sem conductor device:
See Appendi x 1.
g. Conplete circuit diagramis subnmtted as a
separate exhibit.
h. A draft instruction book is submtted as a

separate exhibit.
i The transmtter tune-up procedure is submtted as
a separate exhibit.
J. A description of circuits for stabilizing frequency is



B.

5.

i ncl uded i n Appendi x 2.

GENERAL | NFORMATI ON... ( Cont i nued)

K. A description of circuits and devi ces enpl oyed for
suppressi on of spurious radiation and for limting
nodul ation is included in Appendi x 3.

l. Not appl i cabl e.

Data for 2.985 through 2.997 follow this section.

C RF PONER QUTPUT (Paragraph 2.985(a) of the Rules)

RF power output was neasured with a Bird 4421 RF power neter
and a Bird 8325 power attenuator as a 50 ohm dummy | oad.
Maxi mum power neasured was 70 watts; and wth internal
adj ustments m ni mrum power was 25 watts.

D. MCDULATI ON CHARACTERI STI CS

1.

A curve show ng frequency response of the transmtter is
shown in Figure 1. Reference |evel was audi o signal output
froma Boonton 8220 nodul ation neter with one kHz devi ati on.
Audi o out put was neasured with a Audi o Precision System One
TRVB vol tmeter and tracki ng generator.

Modul ation Iimting curves are shown in Figures 2a and

2b for wide or narrow channel operation respectively, using a
Boont on 8220 nodul ation neter. Signal |evel was established
with a Audio Precision System One TRVMS voltneter. The curves
show conpl i ance with paragraphs 2.987(b), and 90.211(c).

Figure 3 is a graph of the post-limter |ow pass filter which
neets the requirenments of paragraph 90.211(d)(1) in providing
a roll-off of 60Logf/3 dB where f is audio frequency in kHz.
Measurenments were nmade following EIA RS-152B with an Audio
Preci sion System One selective voltnmeter on the Boonton 8220
nodul ati on neter audi o out put.



3
MODULATI ON CHARACTERI STI CS ( Cont i nued)

4. Qccupi ed _Bandwi dt h

(Paragraphs 2.989(c), 90.209(b)(4) and 90.210(d) of the
Rul es)

Figures 4a, 4b, 4c and 4d are plots of the sideband envel ope of

the transmtter for both 70 and 25 watt output taken wth a
Advant est R3361A spectrum anal yzer. Modul ation corresponded to
conditions of 2.989(c)(1) and consisted of 2500 Hz tone at an
input level 16 dB greater than that necessary to produce 50%
nmodul ation at 2450 Hz, the frequency of maxinum response.

Measur ed nodul ati on under these conditions was 3.9 kHz, or 1.9 kHz
for 25 or 12.5 kHz channeli zation respectively.

For the 12.5 kHz channeli zati on, RBWwas 100 Hz, VBW 100 Hz,
max hold, multiple scan per 90.210(d)(4).

Al'l plots have unnodul ated carrier as 0 dBm reference.
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FI GURE 1

MODULATI ON FREQUENCY RESPONSE
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MODULATI ON FREQUENCY RESPONSE
FCC ID. O6E713050B

FI GURE 1
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FI GURE 2a

AUDI O LI M TER CHARACTERI STI CS

B0 — v e B IR RESCEREN RS e
4!5.

4.0 ' - A

_I
|
|
[

~
i
|

3.5/
3.0
2.5
2.0

1.6

“e===1500 Hz

. ?1:-}:-: --:._.:-__i

|
-76 -85 -65 -45 -36 -26 -16 -6
Imput, dBm




AUDI O LI M TER CHARACTERI STI CS
FCC | D. OoE713050B

FI GURE 2a Wdeband (5 kHz)
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FI GURE 2b
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AUDI O LI M TER CHARACTERI STI CS
FCC ID. O6E713050B

FI GURE 2b Narrow band (2.5 kHz)
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FI GURE 3

AUDI O LOW PASS FI LTER RESPONSE
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AUDI O LOW PASS FI LTER RESPONSE
FCC ID. GOoE713050B

FI GURE 3
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FI GURE 4a
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up to and including 250% of the 35
aut hori zed bandwi dth (20-50 kHz)
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OCCUPI ED BANDW DTH (25 W
FCC ID. OoE713050B

FI GURE 4b (5 kHz)
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FI GURE 4d
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to 5.625 kHz renoved fromf,.
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70 (@12.5 kHz)

50+10LogP = 64 (>12.5 kHz)
(P = 25W

OCCUP| ED BANDW DTH ( F3E 25W
FCC ID.  OBE713050B
FI GURE 4d (2.5 kHz)

D. MODULATI ON CHARACTERI STI CS ( Cont i nued)

The plots are within the limts inposed by Paragraph 90.211(c) for
frequency nodul ation. The horizontal scale (frequency) is 10 kHz

per division and the vertica

scale (anplitude) is a logarithmc

presentation equal to 10 dB per division.

Resol uti on bandwi dth was 100 Hz;

di spl ay; 20 second scan tine.

video bandwidth 1 kHz; nax store

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

(Paragraph 2.991 of the Rul es)

The 71-3050B transmtter was tested for spurious em ssions at the
antenna termnals while the equi pnent was nodul ated with a 2500 Hz

signal, 16 dB above m ninmm

input signal for 50% (2.5 kHz

deviation) nodulation at 2450 Hz, the frequency of highest

sensitivity.

Measurenents were made wth Tektronix 494P spectrum analyzer

coupled to the transmtter

power attenuator. A notch

carrier.

output termnal through a Bird 8325
filter was used to attenuate the

During the tests, the transmtter was termnated in the 50 ohm
attenuator. Power was nonitored on a Bird 43 Thru-Line wattneter
dc supply was 13.8 volts throughout the tests.

Spurious emssions were neasured at 70 and 25 watts output
t hroughout the RF spectrum from the |owest frequency generated in
the transmtter to the tenth harnmonic of the carrier.



70 W

25 W

Any em ssions that were between the required attenuation and the
noise floor of the spectrum analyzer were recorded. Data are
shown in Table 1.

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

A description of the Hyak Laboratories' radiation test facility is
a matter of record with the FCC The facility neets ANSI 63.4-
1992 and was accepted for radiation neasurenents from 25 to 1000

Mz on Cctober 1, 1976 and is currently listed as an accepted
site.
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TABLE 1

TRANSM TTER CONDUCTED SPURI QUS
150. 0125, 13.8 Vdc | nput

Spuri ous dB Bel ow
Fr equency Carrier
Mz Ref er ence

300. 025 93
450. 038 94
600. 050 94
750. 063 95
900. 075 >100

1050. 088 >100

1200. 100 >100

1350. 113 >100

1500. 125 >100

Requi r ed: 61 (68) 90.210(d)

300. 025 93



450. 038 80

600. 050 >100
750. 063 >100
900. 075 >100
1050. 088 >100
1200. 100 >100
1350. 113 >100
1500. 125 >100
Requi r ed: 57 (64) 90.210(d)

All other emssions from 12 Mz to the tenth harnbonic were 20 dB or
nmore below FCC limt.

NOTE: Carrier notch filter used to increase dynam c range.

14
G FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATI ON

Field intensity nmeasurenents of radiated spurious emssions from
the 71-3050B were nmade with a Tektronix 494P spectrum anal yzer using
Si nger DM 105A or Ento 3121 calibrated dipole antennas below 1 GHz, and
Polarad CA-L, and CA-S or EMCO 3115 from 1-5.0 GHz based on the
procedures of EIA/ TIA 603 (1992).

The transmtter and dummy l|load were located in an open field 3
nmeters fromthe test antenna. Supply voltage was a power supply with a
termnal voltage under |oad of 13.8 Vdc.

Qut put power was 70 watts at 150.0125 MHiz operating frequency.
The transmtter and test antennas were arranged to mnaximze pickup.
Both vertical and horizontal test antennae polarization were enpl oyed.

Ref erence | evel for the spurious radiations was taken as 70 watts,
t he out put power of the transmtter

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

The neasurenment system was capable of detecting signals 95 dB or
nore below the reference |level. Masurenents were nade from the | ownest
frequency generated within the unit to 10 tines operating frequency.



Data after application of antenna factors and Iine |oss corrections are
shown in Table 2.

TABLE 2
TRANSM TTER CABI NET RADI ATED SPURI QUS
150. 0125 MHz, 13.8 Vdc, 70 watts

Spuri ous dB Bel ow
Fr equency Carrier
MWz Ref er ence!
1350. 114 86V
1500. 125 85V
Requi r ed: 60 (67) 90.210(d)

\Wrst-case pol arization, HHorizontal, V-Vertical.

Al'l other spurious from 12 M&z to 1.7 G were 20 dB or nore bel ow FCC
limt.
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H. FREQUENCY STABI LI TY
(Paragraph 2.995(a)(2) and 90. 213 of the Rules)

Measurenment of frequency stability versus tenperature was nade at
tenperatures from -30°C to +50°C. At each tenperature, the unit was
exposed to test chanber anmbient a mninmum of 60 mnutes after indicated

chanber tenperature anbient had stabilized to within +2° of the desired
test tenperature. Following the 1 hour soak at each tenperature, the
unit was turned on, keyed and frequency neasured within 2 mnutes. Test
tenperature was sequenced in the order shown in Table 3, starting with -
30°C.

A Thernotron S1.2 tenperature chanber was used. Tenperature was
nmonitored wwth a Keithley 871 digital thernoneter. The transmtter
output stage was termnated in a dummy | oad. Primary supply was 13.8
vol ts. Frequency was neasured with a HP 5385A frequency counter
connected to the transmtter through a power attenuator. Measur enent s
were nmade at 150. 0125 MHz.

TABLE 3

FREQUENCY STABI LI TY vs. TEMPERATURE



150. 0125 MHz; 13.8 Vvdc; 70 W

Tenperature, °C Qut put _Frequency, Mz p. p. m
-30.2 150. 012654 1.0
-20.1 150. 012762 1.7
-10.0 150. 012675 1.2

-0.3 150. 012599 0.7

10.4 150. 012545 0.3

20. 3 150. 012504 0.0

20. 2 150. 012470 -0.2

40. 2 150. 012408 -0.6

50.1 150. 012325 -1.2
Maxi mum frequency error: 150. 012762
150. 012500

+ .000262 Mz

FCC Rul e 90. 213(a) specifies .00025% or a maxi num of +. 000375 MHz, which
corresponds to:

Hgh Limt 150. 012875 MHz
Low Limt 150. 012125 MHz
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l. FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

Cscillator frequency as a function of power supply voltage was
nmeasured with a HP 5385A frequency counter as supply voltage provi ded by

an HP 6264B vari abl e dc power supply was varied from +£15% above the
nomnal 13.8 wvolt rating. A Fluke 197 digital voltneter was used to
nmeasure supply voltage at transmtter primary input term nals.
Measurenments were nade at 20°C anbi ent.
TABLE 4
FREQUENCY STABI LITY AS A FUNCTI ON OF SUPPLY VOLTAGE

150. 0125 MHz, 13.8 Volts Nomnal, 70 W

% Suppl y_Vol t age Qut put _Frequency, M¥z p. p. m




115 15. 87 150. 012505 0.6
110 15. 18 150. 012505 0.5
105 14. 49 150. 012505 0.4
100 13. 80 150. 012504 0.3
95 13.11* 150. 012504 0.2
90 12. 42 150. 012504 0.1
85 11.73 150. 012503 0.0

Maxi mum frequency error: 150. 012505

150. 012500

+ . 000005 Mz

FCC Rul e 90. 213(a) specifies .00025% or a nmaxi num of *. 000375
MHz, corresponding to:

Hgh Limt 150. 012875 Mt

Low Limt 150. 012125 Mz
J. TRANSI ENT FREQUENCY BEHAVI OR

(Par agraph 90. 214 of the Rul es)

Plots identified as Figures 5 and 6 denonstrate TFB for 12.5 kHz
(worst case) channel operation.

See Appendi x 4 for test description.
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FI GURE 5

TRANSI ENT FREQUENCY BEHAVI OR
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FI GURE 6

TRANSI ENT FREQUENCY BEHAVI OR

Tur n- on)
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APPENDI X 1

FUNCTI ON OF DEVI CES
71-3050B



KG10 VHF BASE/ REPEATER

Commercial type nunbers for all active circuit devices in the audio and
RF circuitry of the transmtter:

TCVXO - VT50P14
Audio IC : AK2344
VCO uni t
VCO osci | | at or 1 2SC4A250
Tuni ng vari-cap diode :|Sv239,|Sv232
Buffer anplifier - uPC1688
Pre-anphfier : 25C3583
Post - anphfi er : 2SC3583
TX unit
Younger anphfi er 1 25C2945
Prescal | er : MB1511
Synt hesi zer : MB1511
PA unit
70w anplifier : M68702
APPENDI X 2

C RCU TS AND DEVI CES TO STABI LI ZE FREQUENCY



A 14.95 MHz VCTCXO referenced PLL circuit establishes and
stabilizes output frequency.

G RCU TS AND DEVI CES TO
STABI LI ZE FREQUENCY
FCC ID. GOoE713050B

APPENDI X 2



APPENDI X 3

Cl RCU TS TO SUPPRESS SPURI QUS RADI ATI ON,
LIMT MCDULATI ON AND CONTROL PONER

1) VCO section
The oscillator circuit forned by L303, D305 and D306 generates
transmtter frequencies. Then this signal is fed to the 3-stage of
anplifiers, buffer anplifier @02, ©pre,-anpufler [1C301 and post
anplifier (BO3 and lead to the final anplifier.

2) PLL section

Basically, the circuit description is the same as Rx. PLL IC
inclusive with pre-scaller |C205 conpares the phase between the VCO
signal and reference oscillator frequency (12.00NMz) by nethod of
di viding the frequency, and produces VCO control signal. Then this VCO
control signal is fed to the charge punp, consisting of 06, @07 and
@08, and fed to the LPF. The supply voltage of charge punp is anplified
by 1 C206 (approx. 15V) to achieve greater C/ N ratio.

3) Modul ator section
The nodulation signal is fed to both VOO and the reference
oscillator (TCVXO, this permts a very flat nodul ation characteristics
agai nst | ow frequency (DC). This is the advantage when KG10 is used for
POCSAG transmtter.

4) Tx younger section
The VCO signal is anplified by @15 and Q16 to achi eve 250m\N
But VHF bands (136-174MHz) has only stage of amplifier Q15 to achieve
| 0O0MN

5) PA section
The signal from younger stage is fed to PM10 and 10 (VHF
bands have no (®01) to achi eve 50W out put power. Then, signal is fed to
the LPF to elimnate the harnonics spurious frequencies. An APC circuit
formed by 1C502, 1C503, B04 and (BO5 stabilizes the output power at the
set level. An 1C501 protects PMb0O1 and 01 from the reverse power
caused by the unmatched aeri al s.

G RCU TS TO SUPPRESS SPURI QUS
RADI ATI ON, LIM T MODULATI ON-
AND CONTROL PONER

FCC ID. O6E713050B



APPENDI X 3

APPENDI X 4

TRANSI ENT FREQUENCY BEHAVI OR (90. 214) TEST PROCEDURE

Para., 2.99%{aj{bi{d} Freguency stability
S90.214 Transient Fregquency Behavior
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