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GENERAL_| NFORVATI ON_REQUI RED
FOR TYPE_ACCEPTANCE

2.1033 TECNET GLOBAL CORPORATION will sell the
(c)(1)(2) FCC I D PT9SDU- 2000 UHF transceiver in quantity,
for use under FCC RULES PART 22 & 90.
2.1033 (c) TECHNI CAL DESCRI PTI ON
2.1033 (3) User Manual See Exhibit 3
MODELS SDU- 2000 AND TNET- 44 SHARE THE SAMVE USERS MANUAL
2.1033 (4) Type of Eni ssion: 20KOF2D For 25 kHz
10KOF2D For 12.5 kHz
For 25 kHz
Bn = 2M + 2DK
M= 19, 200Bits per second
D = 0.4 kHz (Peak Devi ati on)
K=1
Bn = 2(19, 200/2) + 2(10.4k)(1) = 19.2k + 0.8k = 20.0K

ALLONED AUTHORI ZED BANDW DTH = 20. 00 kHz.

For 12.5 kHz
= 2M +2DK
9600Bi ts per second
0. 825 kHz (Peak Devi ati on)
1
Bn = 2(9.6/2) K+ 2(0.825k)(1) = 9.6k = 1.65k = 11.25 k
ALLONED AUTHORI ZED BANDW DTH = 11. 25 kHz.

Bn
M
D
K

90. 209( b) (5)
2.1033 (5) Frequency Range: 450- 470 MHz

(6) Power Range and Control s: There are NO user Power
control s.

(7) Maximum Qut put Power Rating: 4.5 Watts ,
into a 50 ohmresistive | oad.

(8) DC Voltages and Current into Final Anmplifier:

PONER | NPUT
FI NAL AMPLI FI ER ONLY
Vce = 13.6 Volts
IC = 1.2A
Pin = 16.3 Watts

Efficiency = 27.6%
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2.1093 RF exposure is intended to be handled during |icensing
by the responsi bl e FCC bureau(s).The transmitter is
i ntended to operate with a 10% duty cycl e.

An exanpl e MPE cal cul ation is based on conti nuous exposure.
A Yagi antenna with a gain 6 dBd and a di stance of 2 mwas used.

GdB:=6 gain of antin dB
(s
G:=10%
G=3.981 gain of antenna
P :=4500 R1:=200 P is power in mW R1 is distance in cm
5. PG M =P.G \
41-R1 M = 1.79%10

S1=0.036 Power density in mW/cm”2

Cal cul at ed maxi nrum exposure based on CET 65.

f/300 for occupational limts. f/1500 for general public.

f was taken as 470 MHz giving 1.57 mWcm'2 for occupational and
0.31 mWcnt2 for general popul ation.

2.1033 (9) Tune-up procedure. MODELS SDU 2000 and TNET-44 Share the
same tuning procedure. The tune-up procedure is given in
EXH BIT 5.

2.1033(10) Conplete Crcuit Diagranms: The circuit diagramis
included as EXHIBIT 7. The block diagramis
i ncluded as EXH BI T 6.

(11) A photograph or drawi ng of the equi pnent
Identification |label is shown in Exhibit 1.

2.1033(c)(12) Photographs of the equi pment of sufficient
clarity to reveal equi pnent construction and | ayout
and | abel location are shown in Exhibits 1-2F.

2.1033(c)(13) For equi prent enploying digital nodul ation, a detail
description of the nmodul ati on technique. This UUT uses
FSK to nodul ate the transmtter.

2.1033(c)(14) data required for 2.1046 to 2.1057 SEE Bel ow
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2.1046(a) RF power output. |s neasured by connecting a
50 ohm resistive wattnmeter to the RF output
connector. Wth a nominal battery voltage of
13.6VDC, and the transmitter properly adjusted.

QUTPUT POAER = 4.5 Watts

METHOD OF MEASURI NG RF PONER OUTPUT

Transnitter 50 ohm

under test Resi sti ve
Wat t net er

Power

Suppl y

2.1047(a) MODULATI ON CHARACTERI STI CS
NOT APPLI CABLE, F2 type of em ssion.

2.1049 AUDI O LOW PASS FI LTER
This UUT does not have a | ow pass filter.

2.1049 AUDI O | NPUT VS MODULATI ON  The audi o frequency
i nput vs deviation was neasured in accordance with
TI A El A Specification 603 S2.2.6.2.1 with the foll ow ng
Exceptions ; starting with 1000 Hz., the input was
i ncreased wel |l beyond the deviation changing. This
neasur enent was repeated for the band limts and any
frequency deemed appropri ate.
See Pages 4-7.

RVS
VOLT METER
Transnitter St andard TEST
under test Transnitter RECEI VER
Pr obe
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2500
2000
1500
1000

500

Deviation

0 0.02

Modulation Limiting
TecNet International Inc.
SDU-2000

0.04 0.06
rms Volts

0.08

0.1

—— 300 Hz
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Modulation Limiting
TecNet International Inc.
SDU-2000 (12.5kHz)

3000
2500
2000
1500
1000

500

Deviation

0 0.05 0.1
rms Volts

0.15

—— 1000 Hz
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2500
2000
1500
1000

500

Deviation

50

Modulation Limiting
TecNet Internaional Inc.
SDU-2000 (12.5kHz)

100 150
rms mVolts

200

—e— 3000 Hz
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Cccupi ed Bandwi dth :

90. 210 (c) For transmitters that are not equipped with an audio | ow
pass filter pursant to S90.211(b), the power of any enission nust be
attenuated bel ow the wunnobdulated carrier ouptut power as follows;
(1) On any frequency renoved fromthe center of the authorized
bandwi dth by a displacenent frequency(fd in kHz) of nmore than 5 kHz
but not nore than 10 kHz: At |east 83 log(fd/5)dB; (2)ON any
frequency removed fromthe center of the authorized bandw dth by a

di spl acenent frequency(fd in kHz) of nore than 10kHz, but not nobre than
250% of the authorized bandwi dth: At least 29 |og(fd2/11)dB or 50 dB,
whi chever is the |l esser attenuation; (3) on any frequency renmoved from
the center of the authorized bandwi dth by nore than 250% of the

aut horized bandw dth: At |east 43+10 | og(Po) dB.

90. 210(d) Emi ssion Mask D - 12.5 kHz channel bandw dth equi prent.
For transmitters designed to operate with a 12.5 kHz channel

bandwi dt h, any em ssion nust be attenuated bel ow the power (P) of the
hi ghest emi ssion contained within the authorized bandw dth as foll ows:

(1) On any frequency fromthe center of the authorized bandwidth fO
to 5.625 kHz rempbved fromf0: Zero dB.

(2) On any frequency fromthe center of the authorized bandwdith by
a displacement frequency (fd in kHz) of nore than 5.625 kHz but no
nore than 12.5 kHz: At least 7.27 (fd - 2.88 kHz) dB.

(3) On any frequency renoved fromthe center of the authroized band-
width by a displacement frequency (fd in kHz) of nore than 12.5 kHz:
At least 50 + 10 log (P) dB or 70 dB, whichever is the | esser attenua-
tion. Data in the plots shows that on any frequency renoved fromthe
assi gned frequency by nore than 50% but not nore than 100% At | east
25dB. On any frequency removed fromthe assigned frequency by nore
than 100% but not nmore than 250% At |east 35dB. On any frequency
renoved fromthe assigned frequency by nore than 250% of the author-
i zed bandwi dth: At |east 43+l og(P)dB.

Radi ot el ephone transmitter with nodulation limter.

Test procedure: TIA/EIA-603 para 2.2.11 , with the exception that
various tones were used.
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Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

50 ohm
Resi stive
Wat t net er
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Transm tter

under test Coupl er
Audi o Spectrum
Gscil | ator Anal yzer
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TecNET GLOBAL CORP.

FCC ID : PT9SDU-2000 CW - 12.5 kHz - CHANNEL B
JOB # : 665ZAU1
PAGE#:6 MKR 487 .79930 MHz
h,C/ REF 68.3 dBwV ATTEN 18 dB +@ dB 67 .20 dB
1@ dB/
OFFSET [
—-20.0
dB

J.J L]

T

TR i

CENTER 467 .78925 MHz SPAN 58.00 I;HZ
RES BW 380 Hz VBW 188 kHz SWP 1.8 sec
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'TecNET GLOBAL CORP.
}Igg;D6§5TZ9§8}JZOOO CW - 25 kHz - CHANNEL A
PAGE# -7

@b REF 68.08 dBRV ATTEN 412 dB +@ dB

MKR 464.58838 MHz

67 .50 dBW
1@ dB/
OFFSET I
—20.0
dB

| LN

N

CENTER 464.59925 MHz
RES BW 388 Hz VBW 188 kHz
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[ TecNET GLOBAL CORP.

£

/o

[FCC ID : PT9SDU-2000

JOB #: 665ZAU1 MODEL 3»257/3 Tor=

\PAGE#:S SoU-2000 F2 MKR 4867 .79935 MHz
Hp FEF_68.8 dBuv ATTEN 10 dB +@ dB . 67 .30 dBV
18 dB/ / \
OFFSET / \
-20.02
dB

T §

L]

/)|

i\

| i

b

CENTER 467 .78825 MHz
RES BW 3808 Hz

VBW 1088 kHz
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| TeeNET GLOBAL CORP.
FCC ID : PT9SDU-2000
JOB # : 665ZAU1

{PAGE #:9

9600 BAUD/825 Hz - 25 kHz - CHANNEL A

ha REF 68.0 dBV ATTEN 14 dB +4J dB

MKR 464 .59925 MHz
67.50 dBuY

13 dB/ m
lo
OFFSET ] 2=
-20.0
aB
3o
Yo
3 %o

CENTER 4864 .59825 MHz
RES BW 300 Hz VBW 180 kHz
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2.1051 Spurious em ssions at antenna term nal s(conducted):

Data on the follow ng page shows the | evel of con-
ducted spurious responses. The carrier was nodu-

| ated 100% usi ng a 2500Hz tone. The spectrum was
canned fromO0.4 to at |east the 10th harnonic of the
fundanental. The neasurenents were made in accordance
with standard TI A/ El A-603.

Met hod of Measuring Conducted Spurious Em ssion

HP
SPECTRUM
ANALYZER
85668
L
TRANSM TTER 50 OHM RESI STI VE @]
UNDER TEST LOAD ATTENUATOR A
D
REQUI REMENTS : Emi ssi ons nust be 43 +10l og(Po) dB bel ow t he

mean power output of the transmitter.
For 25kHz 43 + 10l og(4.5) = 49.53 dB
For 12.5kHz 50+ 10log (Po) = 56.63 dB

Em ssi on dB BELOW
Frequency CARRI ER
VHz

460. 1 00.0

920. 2 75.7
1380. 3 95.7
1840. 4 104.1
2300. 6 104. 4
2760. 7 112. 8
3220. 8 110. 3
3681.0 90. 6
4141. 41 86.5
4601. 2 98.9

METHOD OF MEASUREMENT: The procedure used was Tl A/ El A-603 STANDARD
wi t hout any exceptions. An audi o generator was connected to the UUT
through a dumy mcrophone circuit and the output of the transmtter

connected to a standard |load and fromthe standard | oad through a pre-

selector filter of the spectrum analyzer. The spectrum was scanned

fromd400 kHz to at |east the tenth harnonic of the fundamental using a
HP nodel 8566B spectrum anal yzer. The nmeasurenments were nmade using the

shielded roomlocated at TI MCO ENG NEERI NG I NC. 849 N.W State Road 45
Newberry, Florida 32669.

APPLICANT: TECNET GLOBAL CORPORATION
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2.1053 Field strength of spurious em ssions:
NAME OF TEST: RADI ATED SPURI QUS EM SSI ONS

REQUI REMENTS: Em ssions nust be 50 +10l og(Po) dB bel ow t he
mean power output of the transmitter.

50 + 10l og(4.5) = 56.50dB

TEST DATA:

Enmi ssi on Ant .

Frequency Pol arity Attn. Mar gi n
MHz dBc dB
460. 10 H 0. 00 0. 00
920. 20 H 55. 93 0.25

1, 380. 30 % 69. 76 14.08

1, 840. 50 % 81. 63 25.95

2, 300. 60 \% 75.55 19. 87

2,760.70 h 96. 87 41. 19

3, 220. 80 % 84. 20 28.52

3, 681. 00 % 93.50 37.82

4,141.10 v 79. 38 23.70

4,601. 20 h 91. 65 35.97

METHOD OF MEASUREMENT: The tabul ated Data shows the results of the
radiated field strength em ssions and attenuation calculated per
TIAEIA 603. The spectrumwas scanned from30 to at least the tenth
harmoni ¢ of the fundanental. This test was conducted per TIA/EIA 603.
Measurenents were nade at the open field test site of TIMCO ENG NEER-
ING INC. |ocated at 849 N.W STATE ROAD 45, NEWBERRY, FL 32669.
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Met hod of Measuring Radi ated Spurious Em ssions

TRANSM TTER
UNDER TEST

50 OHM RESI STI VE|
LCAD

POAER SUPPLY

Equi prent pl aced 80 cm above ground
on a rotatable platform

APPLICANT: TECNET GLOBAL CORPORATION

FCC ID: PT9SDU-2000
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Spectrum
Anal yzer
HP8566B

<-3.0 meters-->

Tuned, Cali brated

Ant enna whi ch may

be raised from1l to 4 m
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and changed
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pol ari zation



2.1055 Frequency stability:

90. 213(a) (1)
Tenperature and voltage tests were performed to verify that
the frequency remains within the .00015% 1.5 ppm specification
limt, for 25 kHz spacing & 0.00025% for 12.5 kHz spaci ng and
0.0001% for 6.25 kHz spacing. The test was conducted as foll ows:
The transnitter was placed in the tenperature chanmber at 25
degrees C and allowed to stabilize for one hour. The transmitter
was keyed ON for one m nute during which four frequency readings
were recorded at 15 second intervals. The worse case nunber was
taken for tenmperature plotting. The assigned channel frequency
was considered to be the reference frequency. The tenperature was
then reduced to -30 degrees C after which the transmtter was
again allowed to stabilize for one hour.The transmtter was
keyed ON for one mnute, and again frequency readi ngs were noted
at 15 second intervals. The worst case nunber was recorded for
tenmperature plotting. This procedure was repeated in 10 degree
increnents up to + 50 degrees C.

Readi ngs were al so taken at mnus 25% of the battery voltage of
13.6, which we estimate to be the battery endpoint.
MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 464.599 620 Mz

TEMPERATURE_°C FREQUENCY _NMHz PPM
REFERENCE 464. 599 620 0. 00
-30 464. 599 915 + 0.64
-20 464. 599 881 + 0.56
-10 464. 599 925 + 0.66

0 464. 599 863 + 0.52
+10 464. 599 858 + 0.51
+20 464. 599 763 + 0.31
+30 464.599 593 - 0.06
+40 464.599 445 - 0.38
+50 464. 599 387 - 0.50
-15% Battery End-Point VDC 464.599 613 - 0.02
+15% Bat tery End-Point VDC 464.599 630 + 0.02

RESULTS OF MEASUREMENTS: The maxi num frequency variation
over the tenperature range was -.50 TO +. 66 ppm

APPLICANT: TECNET GLOBAL CORPORATION
FCC ID: PT9SDU-2000
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2.1055(a) (1) Frequency stability:
90. 214 Transi ent Frequency Behavi or

REQUI REMENTS: I n the 450-500MHz frequency band, transient fre-
guenci es mnust be within the maxi num frequency difference Ilimts
during the time interval indicated below for 12.5kHz Channel s:

Ti me Maxi mum UHF
I nterval Fr equency Radi os

450- 500 MHz
tl +12.5 kHz 10.0 ns
t2 +6. 25 kHz 25.0 ns
t3,t4 +12.5 kHz 10.0 nB

TEST PROCEEDURE: TIA/EIA TS603 PARA 2.2.19, the levels were set
as follows;

1. Using the varible attenuator the transmtter |evel was
set to 40dB below the test recievers maxi muminput |evel,
then the transnitter was turned off.

2. Wth the Transnmitter off the signal generator was set
20dB below the I evel of the transmitter in the above step,
this level will be maintained with the signal generator

t hr ough-out the test.

3. Reduce the attenuation between the transmtter 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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2.1055 Frequency stability:

90. 214 Transi ent Frequency Behavi or
(Conti nued)
DUMWY RF SI GNAL
M CROPHONE GENERATOR COMVBI NI NG
J NETWORK
TRANSM TTER STANDARD DI RECTI ONAL
UNDER TEST TRANSM TTER COUPLER
& VARI ABLE
ATTENUATOR
I
RF 50 OHM RF PONER
DETECTOR LOAD METER
TEST
TRI G VERT RECEI VER
PLOTTER
STORAGE
OSCl LLOSCOPE
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TRANSIENT FREQUENCY RESPONSE - 12.5 kHz DEVIATION

| TecNET GLOBAL CORP.

| fgg ;{) é gzsnu-zooo
TEKTRONIX 2238 PAGE#:IQA

UM ek ] AT=68.8mb

SAVE

s 1
Telk
L || G (5 PEAKDET 18ms
\2,
4 >t 1L o —>
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TRANSIENT FREQUENCY RESPONSE - 12.5 kHz DEVIATION

‘ TecNET GLOBAL CORP.

llrcc Ip : PTOSDU-2000
TEKTRONIX 2238 PACER 6B
~U1d B .8k = AT=971. 4
sA
> 3 =
|
mewmw
i
>8.80 PEAKIDET | 18mhs E
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TRANSIENT FREQUENCY RESPONSE - 25 kHz DEVIATION

|

TecNET GLOBAL CORP.
FCC ID : PT9SDU-2000

JOB #: 665ZAU1
o TEKTRONIX 22389 (PAGE#GL
Ry
WU G .8 % ] AT=256.3Mms
, SAU
1 18 — | )
A | - —1 1
il A
|~ _
V4 =
L L Tek
25K, LR PEAKIDET | 18ms
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TRANSTIENT FREQUENCYRESPONSE - 25 kHz DE#TATION

(TecNET GLOBAL CORP. —_—
FCCID : PT9SDU-2000
TEKTRONIX 2238 PACE X C)
AU15 B.8% AT=3P.1m4
W SAUM
- 3 i

PEAKIDET | 18ms

Q

>B8.¢g

25k
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TEST EQUI PMENT LI ST

1. 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

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

3. Biconnical Antenna: Electro-Metrics Mdel BIA-25 S/N 1171

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

5. Log-Periodic Antenna: Electro-Metrics 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. 18-26.3 GHz Systron Donner Standard Gain Horn #DBE-520-20

8. Horn 40-60 GHz: ATM Part #19-443-6R

9. Line Inpedance Stabilization Network: Electro-Metrics Mdel

EM 7820, w NEMA Adapter S/ N 2682

10. Tenperature Chanber: Tenney Engi neering Mddel TTRC, S/N 11717-7

11. Frequency Counter: HP Mddel 5385A, S/ N 3242A07460

12. Peak Power Meter: HP Mddel 8900C, S/ N 2131A00545,

13. Open Area Test Site #1-3 neters

14. Signal Cenerator: HP 8640B, S/ N 2308A21464

15. Signal GCenerator: HP 8614A, S/N 2015A07428

16. Passive Loop Antenna: EMCO Model 6512, 9 kHz to 30 MHz, S/N
9706- 1211

17. Dipole Antenna Kit: Electro-Metrics Mddel TDA-30/1-4, S/N 153

18. AC Vol tneter: HP Model 400FL, S/ N 2213A14499

19. Digital Multineter: Fluke Model 8012A, S/ N 4810047

20. Digital Multimeter: Fluke Model 77, S/'N 43850817

21. Oscill oscope: Tektroni x Mdel 2230, S/ N 300572
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