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WNT- PC- VB

1. Statenents

1.1 | NFORVATI ON TO USER( CFR 15. 21)

The user’s manual or instruction manual for an intentional

radi ator shall caution the user that changes or nodifications not
expressly approved by the party responsi ble for conpliance coul d
void the user’s authority to operate the equi pnent.

1.2 SPECI AL ACCESSORI ES ( CFR 15.27(a))

No special equi pnment or accessories are required to be supplied
with the unit or by the user to ensure conpliance with the
appl i cabl e standards.

1.3 Spectrum Efficiency Certification(CFR 2.203(j) (i))

This product is conpliant with the spectral efficiency standards
of one voice channel per 12.5kHz. Its transmitter is factory
programmabl e (non-user progranmable), for use on either 12.5khz
or 25kHz spaced channels. The only data transm ssion capability
it has is to send one-way POCSAG pagi ng data, which is exenpt
fromthe 4800bps/ 6. 25kHz efficiency requirenents for data per
90. 203(j) (7).

1.4 Programmability (CFR 90.203(Q))

The user cannot change the frequency or bandw dth of the product
using the operator’s controls.
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2. Declaration of Conformty (CFR 2.1071)

The applicant is aware that it is the responsible party as
defi ned per CFR 2.9009.

The applicant has tested and confirmed that the product
referenced in this application conforns to the applicable
techni cal standards within the CFR Part 15, provided that no un-
aut hori zed change to the equi pnment is nade.

The applicant warrants that each product nmarketed is identical to
the unit tested for confornmance.

The applicant maintains the records of the conpliance testing of

the product. All units produced are tested to ensure that they
have the same characteristics as the unit tested.
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WNT- PC- VB

LI ST OF GENERAL | NFORVATI ON REQUI RED FOR CERTI FI CATI ON

| N ACCORDANCE W TH FCC RULES AND REGULATI ONS, VOLUME ||, PART 2
AND PARTS 22 and 90.
Sub- part
2.1033(C1) NAVE AND ADDRESS OF APPLI CANT:
SONI K TECHNOLOG ES CORPORATI ON
310 VIA VERA CRUZ, SU TE 111
SAN MARCOS, CA 92069
VENDOR:  APPLI CANT
2.1033(C2) : FCC I D: MNT-PC- VB
MODEL NG 6A303- VB
2.1033(XR3): User manual : See attached exhibit.
2.1033(C4): TYPES OF EM SSI ON: 16KOF1D, 11KOF1D, 16KOF3E,
11KOF3E
2.1033(CH): FREQUENCY RANGE, MHz: 150MHz to 174MHz
2.1033(Co): PONER RATI NG, Watts: 2.0W4.0W (internally
swi tchabl e and set at factory)
2.1033(C7): MAXI MUM POAER RATI NG Watts: 350
2.1033(C8): VOLTAGES & CURRENTS I N ALL ELEMENTS IN FINAL R F.
STAGE, | NCLUDI NG FI NAL TRANSI STOR OR SO.I D STATE DEVI CE:
COLLECTOR CURRENT, A = <1.6
COLLECTOR VOLTAGE, Vdc = 8.0/12.5 (sw tchable)
SUPPLY VOLTAGE, Vdc =12.5 & 5.0
2.1033(C9): Tune-up procedure: Please see attached Techni cal

Manual s.

2.1033(C10): CIRCU T DI AGRAM and Descri ption of:
(a) SUPPRESSI ON OF SPURI QUS RADI ATI ON,
(b) LIMTING MODULATI ON,
(c) LIMTING POER:
Pl ease see attached Techni cal Mnual s

2.1033(C11): Labeling Information: See Exhibit A

2.1033(C12): Phot ogr aphs: See attached.

2.1033(C13): DG TAL MODULATI ON DESCRI PTI ON: See attached
circuit description.

2.1033(C13): TEST AND MEASUREMENT DATA: FOLLOWNS
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2.2.1073: Decl aration of Conformty: See Statenents in
Section 2.5 of this report.

Al'l tests and measurenent data shown were perfornmed in accordance
with FCC Rul es and Regul ations, Volune Il; Part 2, Sub-part J,
Sections 2.1031-2.1057, and the follow ng individual Parts:

90 - Private Land Mbil e Radi o Services

22 - Public Mobile Service
15 — Radi o Frequency Devi ces
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WNT- PC- VB

3. STANDARD TEST CONDI TI ONS and ENG NEERI NG PRACTI CES

Except as noted herein, the follow ng conditions and procedures
wer e observed during the testing:

ROOM TEMPERATURE
ROOM HUM DI TY
D. C. SUPPLY VOLTAGE, Vdc

25 +5°C
20-50%
12. 0V and 5.0V

Prior to testing, the EUT was tuned up in accordance with the
manuf acturer’s alignnent procedures. There are no external gain
controls on this unit.

Measurenent results, unless otherw se noted, are worst case
nmeasur enments.
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4. Test Results

4.1 RF Power Qutput

PARAGRAPH: 47 CFR 2.1046(a)

QU DE: El A STANDARD 603, Paragraph 2.2.1
TEST CONDI Tl ONS: STANDARD TEMPERATURE & HUM DI TY
TEST EQUI PVENT: AS PER ATTACHED LI ST

VEASURENMENT PROCEDURE

1. The EUT was connected to a wattneter and then to a 50 ohm
resistive termnation, and the unnodul at ed out put power was
nmeasured by neans of the RF Power Meter. The power junper (JP3 on
the main controller PCB) was set in the H GH node, putting 12V on
the collector of the PA device.

2. Measur enent accuracy is +3%

H GH PONER MEASUREMENT RESULTS

Nomi nal Frequency RF Power Qutput, WAtts
150 3.8
162 3.7
174 3.5

3. The power junper was set in the LONnode, putting 8.0V on
the collector of the PA device.

2. Measur enent accuracy is +3%

VEASURENMENT RESULTS

Nomi nal Frequency RF Power Qutput, WAtts
450 2.1
460 1.9
470 1.8

PONER OQUTPUT TEST EQUI PMENT

TEST 1: R F. POAER QUTPUT

(1) COAXI AL ATTENUATOR: NARDA 771-30
(2) PONER METER Bird Mdel 43
(3) FREQUENCY COUNTER HP 8594A
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WNT- PC- VB

4.2 VO CE MODULATI ON CHARACTERI STI CS —

The tests in this section characterize a) 5.3.1 the |ow pass
filter after the limter; b) 5.3.2 the limter’s performance; «c¢)
5.3.3 the overall audio frequency response from m crophone to
air; d)5.3.4 the overall audio frequency response fromtel ephone
interface to air.

The general nodul ator bl ock diagram and test points A and B are
as follows:

B A
i Mc Anp Pre- Limiter || Bandwid | | Splatt |
M crophone (W20A) [| enphasis (U150 th er
(U20B&CL1 Sel eect Filter
5) &ﬁ%%g& (U15B)
— )
Tel co
Interface
(HY1)

The out put of the audio pre-enphasis goes to a circuit that sets
the limted voltage to either tinme 0.5 or tinme 0.25. The out put

of the Bandw dth select circuit goes to the splatter filter and

then to the transmtter’s nodulation circuit in the VCO
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4.2.1 FREQUENCY RESPONSE OF LOW PASS FILTER AFTER LIMTER I N
MODULATI NG C RCUI T:

PARAGRAPH: 47 CFR 2.1047(a)

GUl DE: El A STANDARD 603, Paragraph 2.2.6

TEST CONDI TI ONS: STANDARD TEMPERATURE & HUM DI TY

TEST EQUI PVENT: AS PER ATTACHED PAGE

Limt: 3kHz- 20kHz: 60 | og,, (f/3) decibels. 50dB

20kHz and above.
MEASUREMENT PROCEDURE

1. The RF output of the EUT was connected to a nodul ation
anal yzer, HP nodel 53310A, via a 30dB attenuator.

2. An audi o generator was connected to UlLS5A pin 2 via a 10K
resistor. This is test point Ain the block diagramof section
5.3. Ul5A is an OP-Anp used as a m xer, that conbi nes audi o
sources together as well as limts the deviation. The out put of
Ul5A goes to the splatter filter.

3. The transmtter was keyed using the F3 button on the front of
the unit. This is the button used by an operator who w shes to
talk into the unit and have his voice transmtted. The |evel of
the audi o signal was adjusted to 50% of full deviation at 1kHz
tone as neasured on the nodul ati on anal yzer. This point was
taken as the 0dB reference |evel.

4. Wth the audi o generator |evel held constant and bel ow
limting at all levels, the audio generator was varied from 100Hz
to 50kHz. The results of the tests, as neasured on the

nodul ati on anal yzer relative to the value at 1kHz are as foll ows:

Test Results:

Fr equency (Hz) Measur ed( dB) Limt
100 0.0 NA

500 0.0 NA

1000 0.0 0dB
3000 -1.6 <0dB
3500 -5.4 <4.1dB
4000 -9.6 <7.4dB
5000 -17.5 <13. 3dB
7000 -30.6 <22.1dB
10000 -49. 2 <31. 4dB
12500 -58.1 <37. 2dB
15000 -54.0 <41. 9dB
20000 -54.1 <49. 43dB
Al >20kHz -54.1 <50dB
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4.2.2 MODULATI ON LI M TING

PARAGRAPH: 47 CFR 2.1047(Db)

QU DE: El A STANDARD 603, Paragraph 2.2.3
TEST CONDI TI ONS: STANDARD TEMPERATURE & HUM DI TY
TEST EQUI PMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE:

1. The RF output of the EUT was connected to a nodul ation
anal yzer, HP nodel 53310A via a 30dB attenuator. The EUT was put
in the w de-band node (5kHz peak deviation).

2. An audi o generator was connected to UlLS5A pin 2 via a 10K
resistor. This is test point Ain the block diagramof section
5.3. Ul5A is an OP-Anp used as a m xer, that conbi nes audi o
sources together as well as limts the deviation. The out put of
Ul5A goes to the splatter filter. Measurenments were taken at
audi o frequencies of at 300 ,1kHz, 2kHz, 3kHz, and 4kHz tones,
2kHz bei ng the maxi mum response.

3. The transmtter was keyed using the F3 button on the front of
the unit. This is the button used by an operator who w shes to
talk into the unit and have his voice transmtted. The |evel of
the audi o signal was adjusted to 30% of full deviation as
measured on the nodul ati on anal yzer. This point was taken as the
0dB reference |evel.

4. Measurenents were taken between 30% and 20dB hi gher than the
saturation point of the limter, and the results were recorded.

5. The unit was switched into the narrow band node, and the tests
repeat ed. The narrow band test showed that the the limting
response was identical to the wode-band, with the exception that
the deviation was “2that of the w de-band node | evel
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Limter Test Results

normal i zed to full deviation)

Input (Vp-p) 300Hz| 1000Hz 2000Hz 3000Hz 4000Hz
0.10 0.030 0.112 0.215 0.244 0.124
0.20 0.060 0.209 0.431 0.493 0.239
0.30 0.086 0.314 0.622 0.718 0.299
0.40 0.110 0.421 0.861 0.766 0.321
0.50 0.144 0.526 0.957 0.766 0.321
0.60 0.167 0.632 0.995 0.766 0.321
0.70 0.191 0.732 0.995 0.766 0.321
1.00 0.282 0.895 0.995 0.766 0.321
2.00 0.732 0.785 1.000 0.766 0.321
3.00 0.751 0.895 0.995 0.766 0.321
5.00 0.804 0.990 0.909 0.766 0.321
7.00 0.837 0.990 0.909 0.766 0.321
10.00 0.837 0.990 0.909 0.766 0.321
Deviation Limiting
1.200
1.000 —e—300Hz
0.800 —=— 1000Hz
0.600 2000Hz
0.400 3000Hz
0.200 —%— 4000Hz
0.000
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WNT- PC- VB

4.2.3 FREQUENCY RESPONSE OF M CROPHONE AUDI O MODULATI NG CI RCUI T

PARAGRAPH: 47 CFR 2.1047(a)

QU DE: El A STANDARD RS 603, Paragraph 2.2.6
TEST CONDI TI ONS: STANDARD TEMPERATURE & HUM DI TY
TEST EQUI PMENT: AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

1. The RF output of the EUT was connected to a nodul ation
anal yzer, HP nodel 53310A via a 30dB attenuator.

2. An audi o generator was connected to U20A pin 2 via a 10K
resistor. This is test point Bin the block diagramof section
5.3. UW20A is an OP-Anp used as a m crophone pre-anp. The out put
of Ul5A goes to the limter and then to the splatter filter. This
test reveals the overall frequency response of the transmt audio
pat h.

3. The transmtter was keyed using the F3 button on the front of
the unit. This is the button used by an operator who w shes to
talk into the unit and have his voice transmtted. The |evel of
the audi o signal was adjusted to 50% of full deviation at 1kHz
tone as neasured on the nodul ati on anal yzer. This point was
taken as the 0dB reference |evel.

4. Wth the audi o generator |evel held constant and bel ow
limting at all levels, the audio generator was varied from 100Hz
to 5kHz. If any stage in the audio path began to clip, then the
| evel was reduced, and again re-nornalized, so as to reveal the

m c-t o-nodul ator response. The results of the tests, as neasured
on the nodul ati on anal yzer are as foll ows:

Test Results:

Fr equency Measur ed
50 -43dB
100 -40. 5dB
200 -21. 6dB
300 -12. 2dB
500 -6. 4dB
1000 0odB
2000 6. 4dB
2500 8. 0dB
3000 7. 8dB
3500 5. 1dB
4000 2.0dB
5000 -4.4dB
10000 -34. 0dB
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4.2.4 FREQUENCY RESPONSE OF TELEPHONE | NTERFACE AUDI O MODULATI NG
C RCU T

PARAGRAPH; 47 CFR 2.1047(a)

GUI DE: El A STANDARD 603, Paragraph 2.2.6
TEST CONDI TI ONS: STANDARD TEMPERATURE & HUM DI TY
TEST EQUI PMENT: AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

1. The RF output of the EUT was connected to a nodul ation
anal yzer, HP nodel 53310A via a 30dB attenuator.

2. An audi o generator with a 600 ohm out put i npedance was
connected to the telephone line interface. This test reveals the
overall frequency response of the transmt audio path via the

t el ephone port. The overall frequency response does not vary

bet ween wi de and narrow band operati ng nodes.

3. The transmtter was keyed using a built-in test routine for
performng this test. The |level of the audio signal was adjusted
to 50% of full deviation at 1kHz tone as neasured on the

nodul ati on anal yzer. This point was taken as the 0dB reference

| evel .

4. Wth the audi o generator |evel held constant and bel ow
limting at all levels, the audio generator was varied from 100Hz
to 5kHz. If any stage in the audio path began to clip, then the
| evel was reduced, and again re-nornalized, so as to reveal the
tel co-to-nodul ator response. The results of the tests, as
measured on the nodul ati on anal yzer are as foll ows:

Test Results:

Fr equency Measur ed
50 -46dB
100 -41. 3dB
200 -22.1dB
300 -11. 2dB
500 -6.7dB
1000 0dB
2000 6. 8dB
2500 8. 1dB
3000 7.5dB
3500 5. 2dB
4000 1. 0dB
5000 -5.4dB
10000 -37. 8dB
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4.3 OCCUPI ED BANDW DTH

PARAGRAPH: 47 CFR 2.1049(c) for narrow band 12.5kHz
47 CFR 2.1049(b) for w de-band 25kHz

GUl DE: El A STANDARD RS 603, Paragraph 2.2.11

TEST CONDI T1 ONS: S T. & H

TEST EQUI PVENT AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

. The EUT and test equi pnment were set up as shown on the
foll ow ng page, with the Spectrum Anal yzer connected. The EUT
was set in the w de-band node (25kHz channel spacing node).

. A 2500 Hz audio signal was applied to the mc input, 16dB
above the 50% nodul ati on | evel.

. The total power was neasured on the spectrum anal yzer using a
100kHz RBW It was noted that the total channel power was
+1.9dBm at the input of the spectrum anal yzer. See plot in
section 4.3.1. of this report. The display was normalized with
the total channel power |level as the reference |evel.

. The RBWwas changed to 100Hz and the spectrum anal yzer swept
on peak-hold over a 100kHz span. The plot is shown in section
4.3.2 of this report and the limts noted on it. The EUT
contains an internal nodulation limter and | ow pass filter
per CFR 90.211, and thus the limts are as shown.

. The EUT was changed to the narrow band node (12.5kHz spacing).
The spectrum anal yzer was swept on peak-hold over a 50kHz
span. The plot is shown in 4.3.3 of this report and the limts
noted on it. The EUT contains an internal nodulation limter
and |l ow pass filter per CFR 90.211, and thus the applicable
limts are as shown.

. The EUT was changed to POCSAG ENCODE node. In this node, the
limter and |l ow pass fitler are still utilized to control the
nodul ation. To verify conpliance, the Occupi ed Bandw dt h was
nmeasured with the Spectrum Anal yzer controls set as shown on

the test results, using 2400 baud data in both the w de-band

and narrow band nodes of operation. The results are shown in

4.3.4 or this report.
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TRANSM TTER SPURI QUS EM SSI ON AND SPURI QUS QUTPUT TEST SETUP

TEST A OCCUPI ED BANDW DTH (I N- BAND SPURI QUS)
TEST B. OUT- OF- BAND SPURI QUS

Audio Generator

. Spectrum
Unit Attenuator
UnderTest 1 — Analyzer
Power Supply Sample (1) 3)

1. COAXI AL ATTENUATOR: NARDA 771-30

2. FILTERS: Not e used

3. SPECTRUM ANALYZER: HP E4407B
HP 8593E

4. Audi o Generator: HP33120A
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4.3.1 Total Channel Power

Fr -4 MER 1&6Z-88BB MH=z
REF 3.8 dBw AT 2@ db Z.48 dBEm
FE“K r " r.i . . r -
Lg-ﬂn : ] . ] ] : : : L
1
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HHRKER : - : : :
(18Z2.88388 AHz PN, S . SN S — HAEKER
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....................................... e e e S S R -
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: 4 ! ’ . Aore
: 3 : : I ] : ; : 1 pf 9
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BERES BH 3@ kH=x YBH 38 kHz #EMP 1EQ maeo Bl

4.3.2 Cccupi ed bandw dt h, W de-band node (25kHz)

MER 162 .8@02B8@ HMH=z

A=
REF 3.8 dBm ~45 .25 dilm EE

FEAK =
iy ol Enlini SN T - S— *-A—-— o
A8 " .;__.; : T h 1 H 4 - - Sl
Shan ’
podtaall o S S (| F | B S, T N . ﬁf ............ FULL
HPnM
erf B el _:35;; ..... # ..... i
-ﬁm?.i. :' SFAN
HA 5B #1
6C FCIT |
CORR SPan
: . : : : : PEAK
: : : : : . : 2608
CEMTER 162.00888 HHz SPAN BB .88 kHz PLOT B
$RES BW 188 Hz VEM 188 Hz SWP 1E.8 seo (F
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4. 3.3 Cccupi ed Bandwi dt h, Narrow band Mode (12.5kHz)

ﬁl-' 3.8 dB T 28 dB ke lﬁ-i.i:ﬂgg H='
.8 dBm f d “dd dBm
LOBE ¢ : : . : . :
1“ .............................. Y TEEE JRTER RN SEY FTTARNEIESEE NS SRR N S S S
3 X ] 3 i = . START
L : : : -1 : : FRED
CEMTER
16139325 HHz | H1 ff M f b Bl b i, ETOF
FREQ
................. Ip—
| auTo Ran
HA BB
EC FC FREQ
CORE OFFEET
CEMTER 1E1.9%92E MHz SPAM EB.AB KHz LT
RRES BW 188 Hz VEW 1B@ Hz ENF 15.8 see
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4.3.4 Cccupi ed Channel

Bandwi dt h

IMNT- PC- VB

i n POCSAG encode node

Note: Limter and audio | ow
encodi ng POCSAG pagi ng dat a.

pass filter are still in use when

o MKRE & 878 Hz
REF 8.8 dBm AT Z8 dB 18 .48 d@ CLEAR
PERK = HRITE A
LOG
1-_:.-.. ....................... Hﬁ“
HOLD #
_l| VIEM A
BLAME &
HA SE
SC _FC| Trace
CORR A B C
2 Hare
] L ] ] gt i of B
CEHTER 161.9992E5 HHz SPAN EB.OR kHz
SRES BEH 1B@ Hz VEH 1BB Hz SWP 15.8 sea FLOTF
512bps, w de-band node
S AERE a @TR Hz
REF 3.8 dEm AT 2@ dB Z3.09 dB CLEAR
FEAEK [
LOG
;Er ........................................................... Hﬂ”
HOLD ™
SPAN
5@ .88 kHz VIEH A
}1 BELAHE A
HA 5B .-
BC FCl., . ... Trace
CORR A B C
EL:{D‘ : Hore
1 - C e : 1 of @
CEHTER 161.99925 HHz EPAN 58.88 kHz o .. .-
ERES BHW 188 He VEH 1@@ Wz EHP 15.8 see (-

2400bps

wi de- band node
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AER & 878 Hz

o
REF 5.8 dbm AT 28 dB 26.12 dB
e [ AWEEE I
e s i s A
dB/ / : : AUTD MAH
R.Es..n.i ..... . -;
188 Wz A AR LA VBH/REH
: RATIO
RRUPIR TUREOTN: SURLLN. S e e e ——
o o B s s B e st Mt Kol st s it O OFF
HA & P E——
SC_FCp - .
CORR
i z EHI BH
i N b i . H&ri
CENTER 161.99925 MHz SPAN 58,88 kHz
#EES BH 1088 Mz VEH 188 Hz SMP 16.8 sec plOTE
512bps, narrowband node
o HER & B7¥@ H=z
REF 3.8 dBwm 27.97 dB  CLEAR
PEAK 1 P HRITE #
Los
i
MAX
dB# HOLD A
VYIEH A
BLAHE A
Ml SB
SC FC
CORR i IE“E
¥ . - Aore
: > | i of 3
CENTER 164.99925 HHz SPAH 58.88 kHz '
BRES BH 188 Hz YBH 188 Hz §UP 1.8 wec [LOT[D

2400bps,

Page 20
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4.4 TRANSM TTER CONDUCTED SPURI QUS EM SSI ONS

PARAGRAPH: 47 CFR 2.1049

QU DE: El A STANDARD 603, Paragraph 2.2.13
TEST CONDI Tl ONS: S T. &H

TEST EQUI PVENT: AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

1. The em ssions were neasured for the worst case as foll ows:

(a): wthin a band of frequencies defined by the carrier
frequency plus and m nus one channel.

(b): fromthe | owest frequency generated in the EUT and to at
| east the 10th harnonic of the carrier frequency.

2. The magni tude of spurious em ssions which are attenuated nore
than 20 dB bel ow the perm ssi bl e val ue need not be specified.

3. The spectrum anal yzer was configured to take into account the
30dB external attenuation and cable | osses. The nagnitude of
the | argest spurious em ssions was neasured.

3.  MEASUREMENT RESULTS: ATTACHED FOR WORST CASE

FREQUENCY OF CARRI ER Mz
SPECTRUM SEARCHED, GHz

MAXI MUM RESPONSE, Hz

ALL OTHER EM SSI ONS

LIMT, dBc: -[43 + 10 LOG(PO) ]
Limit, dBc: -[50+10LOG( Po)}

150, 162, 174

0 to 10 x Fc

N A

> 20 dB BELONLIMT

-49. 0dBc (wi de band node)
-56. 0dBc (narrow band node)
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Transm tter Conducted Spurious Em ssions Results

ed Frequency, NHz Eni ssi on Level , dBc
Frequency, Miz
150 300 -63
150 450 -73
162 324 -62
162 436 -71
174 348 -63
174 522 -73

Al other em ssions were >20 dB below limt

= HER 188 HMH=
REF 4.7 ':ﬂ' AT Z28 4B 72.57 dBn ELEAR
FEAK R S 1 HRITE C
LG #
1@ -
T | HIH
HOLD C
1EH C
| | BLANE C
Tt
wC F )
O R & Trs
11 1 - - P S T Hore
e e—— = 1 of 3
ESTART 418 MHz ETOF 1.38B 8HE )
ERESE BH B8 kEH=z VEH 28 EHE CSHPF 5.97 LY HaoT X
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4.5 FI ELD STRENGTH OF RADI ATED SPURI QUS EM SSI ONS

PARAGRAPH: 47 CFR 2.1053(a)

GUI DE: SEE MEASUREMENT PROCEDURE BELOW
TEST CONDITIONS: S. T. & H

TEST EQUI PMENT: AS PER ATTACHED PAGE

MEASUREMENT PROCEDURE

1. A description of the neasurenent facilities was filed with the
F.C.C. and was found to be in conpliance with the requirenents of
Section 15.38, by letter fromthe F.C.C. dated July 6, 1999, file
nunber 90980. All pertinent changes will be reported to the

Comm ssion by up-date prior to October 1999. The radiated field

strength neasurenents were taken at TUWV, Incorporated, San D ego,

cA (TOV).

2. At first, in order to locate all spurious frequencies and
approxi mate anplitudes, and to determ ne proper equi pnment
functioning, the test sanple was set up in an RF shielded room
at a distance of 1 neter fromsuitable test antennas. Any signa
found to be emtted by the unit under test was noted for |ater
field evaluation. The unit was scanned while transmtting at
150VHz, 162MHz, and 174MHz

3. Inthe field, the test sanple was placed on a wooden turntable
above ground at three neters away fromthe search antenna. The
test sanple was connected to an R F. Wattneter and a 50 ohm dumy
| oad, and adjusted to its rated output.

4. In order to obtain the nmaxi numresponse at each spurious
frequency, the turntable was rotated. Also, the Search Antennas
were raised and |l owered vertically, and all cables were oriented.
Excess power |ead was coil ed near the power supply.

5. Step 4 was repeated with antennas oriented at 90 degrees to
the way they were oriented in step 4. The maxi num val ue of step
4 and 5 at each spurious frequency was recorded.

6. The | evel of each spurious radiation with reference to the
transmtter power in dB, was cal cul at ed.

Carrier Power = 4.0 watts = 36.0dBm

Maxi mum spurious output = -43 - 10Log(P) = -49.0dBc (w de node)
Maxi mum spurious output = -50 - 10Log(P) = -56.0dBc (narrow node)
Field Strength of 4.0Wat 3 neters = 36.0 + 95.2 = 131. 2dBuV

Maxi mum Fil ed strength of spurs = 131.2 — 56.0 = 75.2dBuV = 5750uV

9. The worst case for all channels is shown.
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10. Measurenent sunmmary:

FREQUENCY OF CARRI ER, MHz 150, 162, 174

0 TO 1740MHz
> 20 dB BELONLIMT

SPECTRUM SEARCHED, GHz
ALL OTHER EM SSI ONS

Wor st case neasur enent -72. 4dBuV/ m
LIMT, dBuV/ m -75.2dBuVvV/ m
11. Measurenent results: See attached report from

TUV for test results.
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4.6 FREQUENCY STABILITY - TEVPERATURE VARI ATI ON

PARAGRAPH: 47 CFR 2.1055 (a)(1)&(b)

QU DE: El A STANDARD RS 603, Paragraph 2.2.2.
TEST CONDI Tl ONS: AS | NDI CATED

TEST EQUI PVENT: AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

1. The EUT and test equi pnent were set up as shown on the
fol |l ow ng page.

2. Wth all power renoved, the tenperature was decreased to -

30°C and permtted to stabilize for three hours. Power was
applied and the maxi num change in frequency was noted within one
m nut e.

3. Wth power OFF, the tenperature was raised in 10°C steps.
The sanple was permitted to stabilize at each step for at |east
one-hal f hour. Power was applied and the maxi num frequency
change was noted within one m nute.

4. The tenperature tests were perfornmed for the worst case.

5. MEASUREMENT RESULTS:

Tenp |[-30° [-20° |-10° |0° +10° | 4+20° | +25° [ +30° | +40° | +50° | +60°
ppm |[-1.3 [-.4 +9 [+.5 +. 3 +. 4 0.0 -.5 -1.0 [-.8 -2
err

Limt: 1. 5ppm

Wr st case neasured: -1. 2ppm
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TRANSM TTER FREQUENCY STABI LI TY TEST EQUI PMENT

Test
Sanmpl e

(1)

At t enuat or

(2)

DC Power
Suppl y

) TEMPERATURE

(1

(2) COAXI AL ATTENUATOR:
(3)R F. PONER: Bird nodel
(4) FREQUENCY COUNTER:

re

f erence.

Power
Met er

(3)

Page 26

Frequency
Count er

(4)

Ther mat ron Tenp. Chanber
Narda 771-30

HP 8595E with external rubidium
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4.7 FREQUENCY STABILITY - VOLTAGE VARI ATI ON

PARAGRAPH: 47 CFR 2.1055 (d)

GUI DE: SEE MEASUREMENT PROCEDURE BELOW
TEST CONDI Tl ONS: AS SHOMW

TEST EQUI PMVENT: AS PER PREVI QUS PACGE

VEASURENMENT PROCEDURE

1. The EUT was placed in a tenperature chanber at 25+5°C and
connected as for “Frequency Stability - Tenperature Variation”
test.

2. Each of the power supply voltages to the EUT was varied from
85%to 115% of the nom nal val ue neasured at the input to the

EUT.

3. The variation in frequency was neasured for the worst case.

VEASURENMENT RESULTS

LIMT, ppm =1.5
LIMT, Hz = 705Hz
St andard Test 12V supply 5V supply Change in Frequency
Vol t age in hertz
85% 10.2 4.25 - 20
100% 12.0 5.0 0
115% 13.8 5.75 +10
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4. 8 NECESSARY BANDW DTH AND EM SSI ON BANDW DTH
PARAGRAPH: 47 CFR 2.201 and 2. 202

There are four nodul ation nodes within the unit. They are
automatically configured by the m croprocessor in the device.
four nodes are:

POCSAG pagi ng data, 2400bps, +/- 4.5kHz deviation 16KOF1D
POCSAG pagi ng data, 2400bps, +/- 2.25kHz devi ation 11KOF1D
Voice frommc or telco, 5kHz deviation limter 16KOF3E
Voice frommc or telco, 2.5kHz deviation limter 11KOF3E

Cal ucati ons:

NECESSARY BANDW DTH CALCULATI ON (25kHz channel spaci ng, data)

The

MAXI MUM MODULATION (M) , kHz = 1.2
MAXI MUM DEVI ATI ON (D), kHz = 4.5
CONSTANT FACTOR  (K) = 1.51

NECESSARY BANDW DTH (Bn), kHz

(2x M + (2 x Dx K= 16.0

Regarding the value of M D and K for the maxi num nodul ation
frequency. These values were chosen for the foll ow ng reasons:

1) 2.4kbps is the highest nodul ation data rate this product has.
CFR 2.202, Me=B/ 2.

2) The deviation in the type of paging systemthis transmtter wll

used is set to 4.5KHz. Therefore D=4.5

By 47

be

3) The occupi ed bandwi dth of this signal is approxinmtely 16kHz. K mnust

equal 1.51 in this case.

4) Ot her POCSAG transmitters nmade by our conpetitors have been approved
with designators of 16KOF1D, and Sonik was following them by also
specifying a 16kHz bandwi dth, which at 4.5kHz deviation neans k nust =

1.51.

NECESSARY BANDW DTH CALCULATI ON (12. 5kHz channel spacing, data)

MAXI MUM MODULATION (M , kHz = 1.2
MAXI MUM DEVI ATION (D), kHz = 2.25
CONSTANT FACTOR =1.91

NECESSARY BANDW DTH (Bn), kHz

(2 x M +(2x Dx K= 11.0

Regarding the value of M D and K for the maxi num nodul ation
frequency. These values were chosen for the follow ng reasons:

1) 2.4kbps is the highest nodul ation data rate this product has.
CFR 2.202, M=B/ 2.

2) The deviation in the type of paging systemthis transmtter wll

used is set to 4.5KHz. Therefore D=4.5

By 47

be

3) The occupi ed bandwi dth of this signal is approximtely 11kHz. K rust

equal 1.91 in this case.
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4) Ot her POCSAG narrow band transmitters made by our conpetitors have
been approved with designators of 11KOF1D, and Soni k was follow ng them
by al so specifying a 11kHz bandw dth, which at 4.5kHz deviation nmeans k
must = 1.91.

NECESSARY BANDW DTH CALCULATI ON (25kHz channel spacing, Vvoice)

MAXI MUM MODULATION (M) , kHz = 3.0
MAXI MUM DEVI ATI ON (D), kHz = 5.0
CONSTANT FACTOR  (K) =1

NECESSARY BANDW DTH (Bn), kHz (2x M + (2 xDx K= 16.0

NECESSARY BANDW DTH CALCULATI ON (12.5kHz channel spaci ng, voice):

MAXI MUM MODULATION (M , kHz = 3.0
MAXI MUM DEVI ATION (D), kHz = 2.5
CONSTANT FACTOR =1

NECESSARY BANDW DTH (Bn), kHz (2x M + (2 x Dx K= 11.0
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4.9 TRANSI ENT FREQUENCY BEHAVI OR

PARAGRAPH: 47 CFR 90. 214

GUI DE: SEE MEASUREMENT PROCEDURE BELOW and El A603
2.2.19

TEST CONDI T1 ONS: S T. &H

TEST EQUI PMENT: AS PER ATTACHED PAGE

VEASURENMENT PROCEDURE

1. The EUT was set up as per EIA-603 paragraph 2.2.19. It was
operated in the w de-band (25kHz channel spaced) node.

2. The oscilloscope was set to trigger on any detected RF
pul se.
3. The nodul ation anal yzer (test receiver) was adjusted for

ranges fixed by user to insure proper dynam c range for power and
devi ati on.

4. Al settings were verified with a spectrum anal yzer to show
a mnimm 30 dB difference in the input of the peak detector with
the transmtter turned “ON' or “OFF".

5. The RF signal generator was set to a | evel 20dB bel ow t he
out put of the attenuator, and to *25kHz devi ati on.

6. The EUT was keyed on and the Transi ent Frequency Behavi or
was nmeasured with the instrument controls set as shown on the
test results. The test was al so run with nodul ati on enabl ed
sendi ng POCSAG pagi ng data, and it should be noted that the
transient characteristics did not change.

7. The test were re-run in the narrow band node, *12.5kHz
reference tone, and the results are showin the report, section .

7. MEASUREMENT RESULTS: See follow ng page
8. Test Equi pnment List:
TRANSI ENT FREQUENCY BEHAVI OR TEST EQUI PMENT

(1) COAXI AL ATTENUATOR:  NARDA 771-30

(2) COAXI AL ATTENUATOR  BI RD 8329 (30dB)

(3) COVBI NER LAB, 10 dB

(4) RF S| GNAL GENERATOR HP 8656B

(5) DETECTOR HP 8595E tuned to Fo.

( 6) SCOPE HP 54645

(7) FM DEMODULATOR HP 8595E w FM denodul at or opti on
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4.9.1 TRANSI ENT FREQUENCY BEHAVI OR, NO MODULATI ON, 25kHz node

HPE4SA50 System A.01,01 11:40:24 Fri Feo 2B 2000

A1 B1.00V.s £ 40.29 10.0% SEERUN .-

At Ao b

_______________________________

_____ P i _ i
|
VITALY = 4.E1B ¥ WYetRly = 3.000 ¥ BYCALY = =1.008 ¥ = ad
MODULATI ON: REF CGENERATOR = 25 KHz
REMARK: CARRI ER ON TI ME
HREAHA5D Bystem A, 01K 12:02:11 Fri Feb 28, 2000

FEIEEEN Al 55007 -40.09 10.09

--l-l-l-i-l I--i ¥ I-I-l.'.'l-l

. I - . L T T T A———

__________________ E__ %1 __§ _ 3 _
1
: | _é_ | fre=agions
VITAT) = 4.272 ¥ VEtAL) = 3468 V EVTATT = —BOB .3V fiaT A
MODULATI ON: REF GENERATOR +25 KHz DEVI ATI ON
REMARK: CARRI ER OFF TI ME
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4.9.2 TRANSI ENT FREQUENCY BEHAVI OR, 25kHz BW AUDI O MODULATI ON

HPFSAE4ED System A 01,00

11:4%: 50

Fri Feb 28, 2000

_.
——
-

40 . 10 O
£ 40.03 10.0§

ECENRUN

-I-I-l-i-l-l-l-'-l -

e -i- |-|-+-i-r —

= 4.616 ¥

+*
WI1CALD

MODULATI ON:
REMARK:

FNSINIEEN A1 b1.00V.

Y2LlAll = F.

o0a BY (ALY = —1BOE W 4y

REF CENERATOR = 25 KHz

CARRI ER ON TI ME

i

—dl'_'l.E‘.E I.C:I.EI"T'.._,..-'

- == -i-l-l-l- -i-1-|-|-i.-|- |-|-c;-|-|

et -i-1- =+ -i-

Nty g

S5

WidAll = 4,816 ¥

Wa2CAll

MODULATI ON:
REMARK:

Page

Z.009 Y

-1.806 ¥

aviFld e

REF CGENERATOR +25 KHz DEVI ATI ON

CARRI ER OFF TI ME
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4.9. 3 TRANSI ENT FREQUENCY BEHAVI OR, 25kHz BW DATA MODULATI ON

HPS4450 System A.01.01 12:00:54 Fri Feb 28, 2000

i £ 90.23 10.0%~ FAZ2 RUN _ o5k
SRS UURRUR OUPR: UNE SUE SO NUSS A
! : ¥
...... N N W, SEN W
: E ;
) O A I . -
TR Y B e e TR SRR B SR B AR S ] i A | ol
el B e _“L" ........................ e g B
T
. : ;
_;_ ] s it el
Al T
25k

-
W

'__ : ‘-: i : E :
1CALY = 4.272 W Y20Al) = 2,483 ¥ a¥CoAl) = =B09 , dmy L

MODULATI ON: REF GENERATOR #25 KHz DEVI ATI ON
REMARK: CARRI ER ON TI ME

HPSA6450 Systeam AL QL. 01 11:54:5¢ Fri Feb 28, 2004

FRCERDENE AL %00V

M

&
-
i
=
=
"

vhe A2 STOF tifk

i Tl
o e .
R R N e e 1 1 R 0 Tt AR R A |.|I|]|'|

r-lilal-ﬁllip 3

] S
a - b\ 15k
VITAI) = 4.B16 ¥ VEGAT) = 3.008 v GVGAD = -1.808 v

MODULATI ON: REF CGENERATOR +25 KHz DEVI ATI ON
REMARK: CARRI ER OFF TI ME
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4.9.5 Transi ent Frequency Behavior, no nodul ation, 12.5kHz node

HPS46450 System A,01.01 12:02:44 Fri Feb 28, 2000

AL 85000~ 40.0% 10.0% M_MT”:'”

0l E : i : - ]
* : . - _:';. . . — . - I..r:\. :{\l
VICALY = 4.272 ¥ Y2iRly = 3. 483 ¥ AviAaly = —-B09 . dmy A NVODUL A
MODUTI ON: REF GENERATOR +12.5 KHz DEVI ATI ON
REMARK: CARRI ER ON TI ME
PEARAR] Syetem A.01.0L 11:46:48 Fri Feb 28, #00
.5k

EREEEEEN Al %100V~ £=40.0% 10.0%~

i)

! . ; . i _ e
YIC(AL) = 4.616 ¥ VE(AL) = 3.009 ¥ BYCAD) = -1.B0B ¥V 4
MODULATI ON: REF CGENERATOR +12. 5 KHz DEVI ATI ON

REMARK: CARRI ER OFF TI ME
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4.9. 6 RANSI ENT FREQUENCY BEHAVI OR, 12.5kHz BW AUDI O MODULATI ON

Al BS000- £ 40.0% 10.0%~ FAZ2 RUN .5 c:
I N SN N NN NN SR TN W SR
o o
- - - (RN | T [pe— —l - - —
............................ E.... ..._::_................................................
I
¥ |
Al - . :I ] y J f
— ' — £ ' ' — : -12.5K,
YICAL) = 4.272 W YAl = 3.462 W AVIAL) = -B09.4amy o
MODULATI ON: REF GENERATOR #+12.5 KHz DEVI ATI ON
REMARK: CARRI ER ON TI ME
HPEAEAED System A.01.01 12:04:03 Fri Feb 28, 2000
PRI AL %5007/ £ -40.23 10.00/ i
| ok e
WNS! . SRS WU S ; S WU S
Il I | Rt i
ll hm || HHH Lum T Ll
....... .E.
e R S e paat .% ....................................
VAT = a5V VEAD = 3.488 Vv LVCADD = -809.amV P R

MODULATI ON: REF CGENERATOR +12.5 KHz DEVI ATI ON
REMARK: CARRI ER OFF TI ME
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4.9.7 TRANSI ENT FREQUENCY BEHAVI OR, 12.5kHz BW DATA MODULATI ON

40.4% 10,00  [EFEERUN . ¢

S

i | : i :
VifAl) = 4.6168 ¥ V2[Rl = Z.009 ¥ AVCAL) = =1.806 ¥ T

MODULATI ON: REF CGENERATOR +12.5 KHz DEVI ATI ON
REMARK: CARRI ER ON TI ME

&
o
w
5
:

EREIEEEE A1 % 1.00V/

A=At

;
L beibhiotis b el i - 4 .:r; ..... x .;........._._....._..;._._..
s b=l -'IF"III'II-I:II'I1IIIIiII-Il-:I- [ B O A l‘_
o .. = 1 — e ML AN RN - g S
:
:
il : 1 : : :
o v ¥ s — .I.. 3 g — "IE.n.{ﬂ.;
VW1icAld = 4,618 ¥ YelAly = 2.009 v a¥iAl) = =1.8068 ¥ i
o

MODULATI ON: REF CGENERATOR +12. 5 KHz DEVI ATI ON
REMARK: CARRI ER OFF TI ME
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4.10 TESTI MONI AL _AND STATEMENT OF CERTI FI CATI ON:

TH S IS TO CERTI FY:

1. THAT the application was prepared either by, or under the
di rect supervision of, the undersigned.

2. THAT the technical data supplied with the application was
taken under ny direction and supervi sion.

3. THAT the data was obtained on representative units, randomy
sel ect ed.

4, THAT, to the best of ny know edge and belief, the facts set
forth in the application and acconpanyi ng technical data are true
and correct.

5. THAT, the test equi pnent used to performthe tests reported
herein is calibrated.

By: John Sonnenberg
CEO and Chi ef Technical Oficer
Soni k Technol ogi es Corporation
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