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GENERAL | NFORMATI ON REQUI RED
FOR TYPE ACCEPTANCE

2.1033 (C) (1) (2) PREMER COWUNICATIONS will sell the FCClD:

N2EPR160B

2.1033 (Q)
(3)
(4)

Type

2.1033(C) (5)

(6)

(7)

(8)

VHF transciever in quantity, for use under FCC
RULES PART 22, 90, 95,

TECHNI CAL DESCRI PTI ON
The user manual is included as Exhibit 10.

ALLOAED AUTHORI ZED BANDW DTH = 11. 25KHz.
90. 209( b) (5)

Bn = 2M + 2DK

M = 3000

D = 1.5 K (Peak Deviation)

K=1
Bn = 2(3.0K) + 2(1.5K)(1) = 6.0K + 3.0K =9.0 K
of Em ssion: 9KOF3E

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

Bn = 2M + 2DK

M = 3000

D=1.5K

K=1
Bn = 2(3.0K) + 2(1.5)(1) = 9.0
Frequency Range: 136-174 M1z

Power Range and Controls: This UUT has three (3) power
ranges, 0.5,2.5,5.0 watts

2.1033(c)(b) Maxi mum CQut put Power Rating: 5.0Watts
into a 50 ohmresistive | oad.

DC Vol tages and Current into Final Anplifier

POWNER | NPUT FI NAL AMPLI FI ER ONLY

POVNER OUT 5.4

Vce Volts 12. 5v

I ce Anps( hi) 1.5

| ce Anps(ned) 1.2

Pin Watts 10. 2 Ice Anps (lo) 0.60
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.1033(c) (9) The tune-up procedure is included as Exhibit #
12.

.1033(c)(10) A schematic in included as Exhibit # 7-8.

.1033(c)(11) Photograph or drawi ng of the | abel showi ng the FCC
IDis shown in Exhibit # 2 and the
| ocation of the label is shown in Exhibit # 3.

.1033(c) (12) Photographs conpletely docunenting the radio are
shown in Exhibit # 5.

.1033(c)(13) NA This is for devices that use digital nodul ation.
.1033(c)(14) The data required by 2.1046 through 2.1057 foll ows;

. 1046(a) 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 wattnmeter to the RF output connec-
tor. Wth a nominal battery voltage of 7.2V, and the
transmitter properly adjusted the RF output measures:

| NPUT POAER: (12.5V) (1.5A) = 18. 75WMatts
OUTPUT POWER 5.4 Wtts Efficiency: 29%

| NPUT PONER(MED): (12.5V)(1.2) = 15.0 Watts
QUTPUT PONER(LO): 2.6 Watts Ef feci ency: 17%

I NPUT PONER(LO): (12.5V)(0.6) = 7.50 Watts
QUTPUT PONER(LO): 0.6 Watts Ef f eci ency: 8%

. 1046(a) RF power output. The test procedure used was
TI A/ El A-603 S2. 2. 1.
I R EE T \
| Dummy |
/-] M crophone |
|| |
| V-mmmmmm e /
|
| [------mm - \ I R \ R L \
| | | | STANDARD | | RF |
| | Transmtter|----------- | TRANSM TTER| ---| PONER |
\-| under test | | LOAD | | METER |
L L / L L / R /
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2.1047(a) Modul ation characteristics:

AUDI O FREQUENCY RESPONSE The audi o frequency response
was neasured in accordance with TIA/EIA Specification
TIA EIA-603 S2.2.6.2.1. The audio frequency response
curve is shown in Exhibit # &udfrresé&.

2.1049 AUDI O LOW PASS FILTER Transmtters utilizing anal og
emi 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 The audi o frequency
i nput versus deviation was neasured in accordance wth
TIA EIA Specification 603 S2.2.6.2.1. with the follow
ing exceptions; starting with 1000Hz the input was
increased well beyond the deviation changing. This
neasurenent was repeated for the band limts and any
frequency deened appropriate. See Exhibit # 16A-16C.

R R EE R Vo \ I \
|  Dummy | | Audio | | RMB |
/-] M crophone |--] CGenerator| [/-| VOLTMETER
|| |\ A /
| \-memmmmm - /
R R E L R P /
| [--------a--- \ I R \ I L \
|| | | STANDARD | | Test |
| | Transmitter|----------- | TRANSM TTER| ---| Receiver
\-| under test | | PROBE | |
L / L / Vo - - /
1. The test receiver audio bandwi dth was <50Hz to >20, 000Hz.
2.1049 Cccupi ed bandw dt h:
90. 210 (b)

(1) On any frequency renoved fromthe assigned frequency by
nore than 50% of the authorized bandwi dth: At |east 25
dB

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

(3) On any frequency renoved fromthe assigned frequency by
nore than 250% of the authorized bandw dth: At | east
43 + 10 log(P) dB
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90.210 (d) 2
Requi renent For 12.5KHz channel bandwi dth equi prent,
any emni ssion nust be attenuated bel ow the power (P) of
the highest enission contained within the authorized
bandwi dth as foll 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 displacenent 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
attenuation.

See Exhibit # 13A-13B.

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 follow.

Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

T L A \ I \
|  Dummy | | Audio | | RMB
/-] M crophone | --] Cenerator| /-| VOLTMETER|
|| R R A b /
| \-mmmmmm - / |
R R L R R /
| [--------e-- \ R e \ L \
| | | | STANDARD | | TEST |
| | Transmitter|-------- | TRANSM TTER| ---| RECEI VER|
\-| under test | | LOAD | | |
L / L / Vo - - /
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2.1051

-| under

NAVE OF TEST:

REQUI REMENTS:

I

I

| .

| | Transmitter|------
\

Spuri ous emissions at antenna terni nal s(conducted):
The foll owi ng data shows the | evel

ous responses at the antenna termnal
dure wused was TIA/EIA 603 S2.2.13 with

of conducted
The test

t

that the em ssions were recorded in dBc.

was scanned fromO0.4 to at

t he fundanent al

test |

spuri -
proce-
he exception
The spectrum

---------- \ I R
Audi o | | RVB
Generator| /-| VOLTMETER
---------- N R Ry
|
R R \ I \
| STANDARD | | SPECTRUM
---] TRANSM TTER| ------- | ANALYZER
| LOAD | | |
L / L /
[ - \ R \
| NOTCH | | STANDARD
--| FILTER |---| TRANSM TTER) -/
| | | LOAD |

| east the 10th harnmonic of

Met hod of Measuring Conducted Spurious Emi ssions

H GH PONER 50 + 10l 0og(5.0

VED POVER
LOW POVER

DATE: 1

Em ssi ons must

6. 99dB OR 70dB VWhi chever

SPURI OQUS EM SSI ONS AT ANTENNA TERM NALS

be 50 +10l og(Po) dB bel ow t he
mean power output of the transmtter

) =5
50 + 10LOE 2.5) = 53.98dB OR 70dB Wi chever
50 + 10LOF 0.5) = 46.99dB OR 70dB Wi chever
EM SSI ON dB BELOW
FREQUENCY  CARRI ER
MHz
155. 00 00. 00 00.
310. 00 81. 40 82
465. 00 72.40 74.
620. 00 98. 30 102.
775. 00 87.70 87.
930. 00 80. 40 80.
1085. 00 86. 00 84.
1240. 00 86. 90 100.
1395. 00 82.70 87.
1550. 00 80. 00 84.
0 March 2000
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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 transmtter to a half wave dipole
for the purpose of establishing a reference.

NAME OF TEST: RADI ATED SPURI QUS EM SSI ONS
REQUI REMENTS:
56.99dB OR 70dB Wi chever is the | essor

53.98dB OR 70dB Wi chever is the |essor
46.99dB OR 70dB Whi chever is the | essor

H GH POAER 50 + 10l og(5. 0)
MED POAER 50 + 10LOG 2. 5)
LON POAER 50 + 10LOG 0. 5)

TEST DATA: H GH POVER

EM SSION  ATT.
FREQUENCY LEVEL MARG N

MHz dB dB
136. 00 0.0
272.00 59. 81 2.81
408. 00 61. 84 4. 84
544. 00 58. 87 1.87
680. 00 64. 46 7.46
816. 00 72.45 15. 45
952. 00 64. 00 7.00
1088. 00 60. 43 3.43
1224. 00 65. 28 8. 28
1360. 00 59. 94 2.94

TEST DATA: MED POVER

EM SSION  ATT.
FREQUENCY LEVEL MARG N

VHz dB dB
136. 00 0. 00

272.00 57.01 3.01
408. 00 59. 14 5.14
544. 00 55. 07 1. 07
680. 00 61. 56 7.56
816. 00 61. 56 7.56
952. 00 62. 84 8. 84
1088. 00 61. 38 7.38
1224. 00 61. 92 7.92
1360. 00 63. 48 9.48
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NAVE OF TEST:

TEST DATA: LOW POAER

EM SSION  ATT.

FREQUENCY LEVEL MARG N
MHz dB dB

136. 00 0. 00

272.00 63. 31 16. 31
408. 00 66. 84 19. 84
544. 00 68. 67 21. 67
680. 00 69. 66 22.66
816. 00 72.39 25.39
952. 00 60. 54 13. 54
1088. 00 60. 77 13. 77
1224. 00 75.42 28.42
1360. 00 63. 28 16. 28

RADI ATED SPURI QUS EM SSI ONS CONTD.

METHOD OF MEASUREMENT: The procedure used was Tl A/ El A 603, THE neas-
urenents were made at the test site |ocated at TI MCO ENG NEERI NG | NC
849 NW St ate Road 45 Newberry, Florida 32669

Met hod of Measuring Radi ated Spurious Eni ssions

Hewl ett Packard

Spectrum
Anal yzer
HP8566A
I \ I LR \ [----\
| TRANSM TTER| - ------ | 50 OHM RESI STI VE| \----- |
| UNDER TEST]| | LOAD | | |
R L / I L / \----/
| | |
| |? 3.0 neters--7?
|
| Tuned, Calibrated
| Ant enna whi ch may
R T \ be raised from4

| |
| PONER SUPPLY |

Equi pnent pl aced 4' above ground
on a rotatable platform

APPLI CANT: PREM ER COVMUNI CATI ONS
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2.1055 Frequency stability:

90. 213
Tenperature and voltage tests were performed to verify that
the frequency remains within the .0005% 5.0 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): 136.012500 MHz

TEMPERATURE_C FREQUENCY_MHz PPM
REFERENCE 136. 012 500 0. 00
-30 136. 011 910 -4.32
-20 136. 012 070 -3.16
-10 136. 012 626 +0. 93
0 136. 012 890 +2.87
+10 136. 012 910 +3.01
+20 136. 012 762 +1. 93
+30 136. 012 554 +0. 40
+40 136. 012 358 -1.04
+50 136. 012 232 -1.97

The battery end point Voltage 11.90VDC

RESULTS OF MEASUREMENTS: The maxi mum frequency vari ation over the
tenperature range was -4.32 to +3.0lppm The maxi num frequency
variation over battery endpoint voltage range was +1.27 ppm
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2.1055 Frequency stability:
90. 214 Transi ent Frequency Behavi or
REQUI REMENTS: In the 150-174MHz frequency band, transient fre-

guencies mnust be within the maxi num frequency difference Ilimts
during the tinme interval indicated below for 12.5kHz Channels:

R T T \
| Tine | Maximum | Portable

| Interval | Frequency | Radios |
| | | 150-174Mhz |
EREREEEEEE EERREEEEEEE ERRREEEEEEEEEEEE |
| |
| tl | +12.5kHz | 5. 0ns |
EERITEETEE |- |- |
| t2 | + 6.25kHz| 20.0ns
EEEITEETEE |- R EEEEEEEE |
| t3 | +12.5kHz | 5. Omrs |
L e /

REQUI REMENTS: In the 150-174MHz frequency band, transient fre-
guencies mnust be within the maxi num frequency difference Ilimts
during the tine interval indicated bel ow for 25kHz Channel s:

e T T \
| Tine | Maximum | Portable

| Interval | Frequency | Radios |
| | | 150-174Mhz |
EREREEEEEE EERREEEEEEE ERRREEEEEEEEEEEE |
| | | |
| tl | +25kHz | 5. 0ns |
|- R R RRREEREEEE |
| t2 | +12.5kHz | 20.0ns
EEESEEETEE |- EREEREEREEEETEEE |
| t3 | +25.0kHz | 5. 0mrs |
L e /

TEST PROCEEDURE: Tl A/ ElIA TS603 PARA 2.2.19, the levels were set
as follows;

1. Using the varible attenuator the transmtter |evel was
set to 40dB bel ow the test recievers naxi 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 transnitter and the RF
det ect or by 30dB

4., Wth the levels set as above the transient frequency
behavi or was observed & recorded.

FCC I D: N2EPR160B
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2. 995(a) (b)

(d) Frequency stability:

90. 214 Transi ent Frequency Behavi or
(Conti nued)
R R \ R R \
| DUMWY | | RF SIGNAL | [omcemennn \
| M CROPHONE | | GENERATOR |----|COVBI Nl NG
L / L / | NETVWORK | -
| /- |
I R L e L \ R L R e /
| TRANSM TTER | | STANDARD | | DI RECTI ONAL| |
| UNDER TEST |--| TRANSM TTER |---| COUPLER | -/
L /| & VARI ABLE | | |
| ATTENUATOR | Voo /
L / | |
| /----- /
T T /]
I \ I V' e \
| RF | | 500HM | | RF PO/AER |
| DETECTCR | | LOAD | | METER |----\
[ / [ A LR / ?
| _____
\omeeem \ ?
I R v
I R \ R T \ TEST | ----1
| | | Trig Vert |---| RECElIVER
| PLOTTER |------ | | |
| | | STORAGE | \e-mee--- /
Voo - / | OSCl LLASCOPE |
I T R /
APPLI CANT: PREM ER COVMUNI CATI ONS
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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
._X_Signal Generator: HP 8640B, S/ N 2308A21464 Cal. 9/23/99
.___Signal Generator: HP 8614A, S/ N 2015A07428 Cal . 5/29/99
. ___Passive Loop Antenna: EMCO Mbdel 6512, 9KHz to 30MHz, S/ N
9706- 1211 Cal . 6/23/97
. _X Biconni cal Antenna: Eaton Mddel 94455-1, S/ N 1057
._X Log-Periodic Antenna: Electro-Metrics Mdel EM 6950, S/ N 632
.__ Dipole Antenna Kit: Electro-Metrics Mdel TDA-30/1-4, S/ N 153
Cal . 11/24/99
8. X Doubl e- Ri dged Horn Antenna: Electro-Metrics Mdel RGA-180,
1-18 GHz, S/ N 2319 Cal. 4/27/99
9.__ _Horn 40-60GHz: ATM Part #19-443-6R
10. __ Line I npedance Stabilization Network: Electro-Metrics Mdel
ANS- 25/ 2, S/ N 2604 Cal. 2/9/00
11. __ Line Inpedance Stabilization Network: Electro-Mtrics Mdel
EM 7820, S/ N 2682 Cal. 12/1/99
12. _X Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/N 11717-7
13. _X AC Vol tmeter: HP Mddel 400FL, S/ N 2213A14499 Cal. 9/21/99
14. _ Digital Multinmeter: Fluke Mddel 8012A, S/ N 4810047 Cal 9/21/99
15._ Digital Multimeter: Fluke Mdel 77, S/'N 43850817 Cal 9/21/99
16.  Oscill oscope: Tektroni x Mddel 2230, S/ N 300572 Cal 9/23/99
17. X Frequency Counter: HP Mdel 5385A, S/ N 3242A07460 Cal 10/6/99

AWN

~N o O
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