FCC ID: KPB-STS10000
gMET

INTRODUCTION

As required by §2.931 and §2.938 of 47 CFR, the following data is presented on behalf of the
manufacturer, General Microwave Services, Inc., as verification of the compliance of the General
Microwave STS-10000 Microwave Transmitter to the requirements of Parts 74 and 90 of 47 CFR. (All
references are to the most current version of 47 CFR in effect.)

TEST SITE

All testing was conducted at MET Laboratories, Inc., 914 Wesi Patapsco Avenue, Baltimore, Maryland
21230-3493. Radiated emissions measurements were performed on a ten meter open air test site (OATS). In

accordance with 47 CFR, §2.948, a complete site description is on file with the FCC Laboratory Division
as 31040/SIT/MET.

MEASUREMENT PROCEDURES

Asrequired by §2.993, field strength of spurious radiation measuremenis were made in accordance
with the general procedures of ANSI C63.4-1992 "Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40 GHz". The measurements were
performed over the frequency range of 9 kHz to 26 GHz using the following equipment:

Frequency Range

Input Transducer

Measurement
Instrumentation

9 kHz to 30 MHz
30 MHz to 200 MHz
200 MHz to 1 GHz

1 GHz to 10 GHz
18 GHz to 26 Ghz

Loop Antenna
Biconical Antenna
Log Periodic Antenna
Double Ridged Guide Horn
Standard Gain Horn

Spectrum Analyzer
Spectrum Analyzer
Spectrum Analyzer
Spectrum Analyzer
Spectrum Analyzer

The measurements were made with the detector set for quasi-peak with a bandwidth of 120 kHz. A preliminary
RF scan was performed in an RF-shielded enclosure. Final measurements were made on the OATS, as per

§15.31(d).

As required by §2.985 of CFR 47, RF power output measurements were made at the RF output terminals
using a spectrum analyzer, This test was performed with the carrier unmodulated.
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MEASUREMENT PROCEDURES (continued)

As required by §2.995 of CFR 47, frequency tolerance measurements were made over the temperature
range of -30°C to +50°C, and variations of the primary voltage between 85% and 115% (of the rated supply
voltage). The frequency measurements were made using direct input to a spectrum analyzer. or with a
current probe placed around or near the transmitting antenna, as the input to the analyzer.

Power supply variations were simulated using a DC power supply. Climatic control was accomplished
using an environmental simulation chamber. The temperature was first lowered to -30°C and then raised
hourly in 10 increments. The unit remained in the chamber during temperature transitions and during the
measurement process.

As required by §2.989 of CFR 47, occupied bandwidth measurements were made by measuring the
unmodulated carrier and comparing this measurement to the modulated carrier. If front end limiting
circuitry is provided, a modulation meter was used to determine the 100% modulation level. Ifno limiting
circuitry exists in the front end, the modulation amplitude was set per the manufacturer's instructions
for 100% to allow for front end sensitivity of the modulation circuit. The unit was then exercised using
signal types required by §2.989.

Asrequired by §2.991 of CFR 47, spurious emissions at antenna terminal measurements were made at
the RF output terminals using a spectrum analyzer set for a 100 kHz bandwidth. This test was performed with
the carrier unmodulated. For each of the harmonic spurs measurements out to the tenth harmonic, high
pass/bandpass filters were used to eliminate any possible saturation effects from the fundamental transmit
frequency.
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INSTRUMENTATION

Rudiated emissions measurements were made using a Hewlett-Packard 6563 A Spectrum Analyzer with
an EMCO Model 3104C biconical antenina for the range 30 MHz - 200 MHz, an EMCO model 3146A log periodic
antenna for the range 200 MHz - 1 GHz, an EMCO model 3115 double-nidge guided hom antenna for the range 1
GHz - 18 GHz, and a Waveline mode! 899 standard gain horn antenna for the range 18 GHz - 27 GHz.

Carrier field strength measurements, when necessary, were made using the equipment described
above.

Occupied bandwidth measurements were made usmg a Hewlett-Packard 6563 A Spectrum Analyzer. Video

signals were provided by an NTSC video signal generator, audio signals were provide by an audio frequency
signal generator.

TEST CONFIGURATION

The Microwave Transmitter was configured in accordance with the manufacturer's instructions and
operated in a manner representative of the typical usage of the equipment. During all testing, system
components were manipulated within the confines of typical usage to maximize each emission.

Video modulation was provided by an NTSC signal generator for all test which required modulated
signals. Audio signals were injected into both audio channels in parallel at the frequencies and

amplitudes required by each measurement procedure.

Test Configuration List

Equipment Manufacturer Mode! # Serial # Cabling
Type
EUT General STS-10000 n/a as below
Microwave
Audio Generator HP 33120A U534008074 0.5m shielded
1/4" to banana
DC Power Supply | HP 6002A 1802A02498 1m unshielded to
EUT
RF Load Microwave 634N Ad41 1m shielded to
Devices EUT
NTSC Generator Tektronics TS8G-120 B010648 im 750hm
shielded coax to
EUT
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Photograph of Occupied Bandwidth and Power Qutput Test Configuration

General Microwave STS-10000 Microwave Transmitter
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Photograph of Radiated Emissions Test Configuration

General Microwave STS-10000 Microwave Transmitter
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EUT:

MODEL.:

TECHNICAL SPECIFICATION:

Cnigr

SUBJECT:

FCC Part 74

Radiated Emissions

Microwave Transmitter

STS-10000

Carrier Emissions Limit:

Spurious Emissions Limits:

2.993

20 Watts

MET REPORT:

MFG:

TESTED BY:
TEST DATE:

EMI894

FCC iD: KPB-STS10000

General Microwave
Kenneth Bass
23 March 1998

100% removed from carrier frequency < 25 dB
150% removed from carrier frequency < 35 dB
>150% removed from carrier frequency < 43 + 10, (carrier power}dB

Frequency Azimuth Pola- Height Raw Ant.Cor. Cable Corrected Limit
(MHz) (*CCW- rity (m) Amplitude Factor Loss | Amplitude | (dBuV/m)
0°=EUT (dBuV) (db) (db) (dBuv/m)
facing
ant.)
55.40 120 H 1.5 14.2 11.3 1.2 26.70 84.86
55.40 180 Vv 1.5 14.8 11.6 1.2 27.60 84.86
110.30 130 H 1.5 13.3 12.4 2 25.90 84.86
110.30 270 V 1.5 141 12.7 2 27.00 84.86
111.60 180 H 1.3 13.6 12.4 2 26.20 84.86
111.60 90 \' 1.3 14.1 12.7 2 27.00 84.86
124.90 90 H 1.5 13.3 13.5 3 2710 84.86
124.90 90 V 1.5 13.2 14.4 3 27.90 84.86
333.3 180 H 1.3 12.7 15.5 2.4 30.60 84.86
333.3 180 V 1.3 12.9 15.1 2.4 30.40 84.86
458.0 90 H 1.5 12.8 19.0 1.1 32.90 84.86
458.0 180 V 1.5 12.9 17.6 1.1 31.60 84.86

Note: The EUT was tested at 3m.

Equipment meets the specifications of 2.985; 2.993; 74.636; 74.637(a) ; 90.69
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FCC ID: KPB-STS10000

Frequency Azimuth Pola- Height Raw Ant.Cor. Chbl/flt Other Corrected Limit
{MHz) (°CCW- rity (m) Amplitude Factor Loss Amplitude | (dBuV/m)
Q°=EUT {dBuV) (db) (db) {(dBuV/m)
facing
ant.)
7,375.50 45 H 1.0 49.50 38.20 1.0 -9.54 79.16 84.86
7,375.50 45 \) 1.0 47.40 38.40 1.0 -9.54 77.26 84 .86
9,834.00 45 H 1.0 3717 39.20 1.0 -9.54 77.37 84 .86
9,834.00 45 A 1.0 2917 37.20 1.0 -9.54 67.37 84.86
12,292.00 45 H 1.0 4817 39.00 1.0 -9.54 78.63 84.86
12,292.00 45 \Y 1.0 47.83 41.00 1.0 -9.54 80.29 84.86
19,668.00 45 H 1.0 12.00 33.09 15 -9.54 37.05 84.86
19,668.00 45 \ 1.0 6.50 33.09 1.5 -9.54 31.55 84.86

Note: The EUT was tested at 1m. The data has been corrected for comparison with the 3m limit using the
formuta: 20log(1m/3m) as expressed in the 'Other’ cotumn.

Equipment meets the specifications of 2.985; 2.993: 74.636; 74.637(a) ; 90.69

EMIB94

23

April 14, 1998
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SUBJECT: RF Power Output MET REPORT: EMI894
MFG: General Microwave
FCC Part 74 ; 90 TESTED BY: Kenneth Bass
TEST DATE: 29 OCT 1997
EUT: Microwave Transmitter

MODEL.: STS-10000

TECHNICAL SPECIFICATION: 2.985; 74.637(a) ; 90.69

Comment: Equipment complies with Section 2.985 and 74.636. The transmitter power
which will be authorized will be 10 W. Transmitters designed for other types
of modulation - when modulated by an appropriate signal of sufficient

amplitude to be representative of the type of service in which used. A
description of the input signal is supplied on page 12.

Plots appears on following pages.
For the Low Power mode; For High Power mode;
Pomessy = 141 dBUV

Pomeas) = 146 dBpV

Solving for power (W) gives ; Solving for power (W) gives ;

141/20 = 7.05 146/20 = 7.30

1079 = 11,220,184.54 pV X 10° = 11.22V 107 = 19,952,623.10 pV X 10% = 19.95V

and Py, = (11.22V)? /50 =2.517 W and P, = (19.95V)?/ 50 = 7.96 W
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FCC ID: KPB-STS10000

e

SUBJECT: Antenna Conducted MET REPORT: EMI894
Spurrious Emissions MFG: General Microwave
FCC Part 74 ; 90 TESTED BY: Kenneth Bass
TEST DATE: 10 MAR 1998

TECHNICAL SPECIFICATION: 2.991;74.637

EUT: Microwave Transmitter
- MODEL: STS-10000

Comment: Equipment complies with Section 2.991 and 74.637(a). Emissions outside
of the allowable bandwidth are attenuated at least 43 + 10, (carrier
power) below the level of the unmodulated carrier.

43 + 10, (carrier power) = 43 + 10 log (10) = 53 dBc
Since 10W =40 dBm ;

40 dBm -53dB = - 13dBm

Plots appear on following pages.
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xATTEN 40dB MKR 39 .33dBm
RL 50.0dBm 10dB/ 1 .99S803CGH=zZ

SPANL s P
[l
Wi Tl
R ] .
-/ /{Yo}(i {%g

CENTER 14 .92S176HZzZ SFPAN 40 . OOMMHZ
>»RBW 100kH= »VBW 100KKHZ SWPFP 50ms




X ATTEN 20dB

RL. 40 .0dBm 10dB./

MKR

—47 .67dBm

1.986585836HZ

MKR
1 .9B659 GHZ

Dl 47].87 |dBm

_,#,,,,_3

N

WA LN -

S pd e

START 14 .880006GHZ

STORP 2.01803CGH=

RBW 300kHZ= VBW 300KHZ

SWFP B50ms




ATTEN 20dB
RL 40 .0dBm

MKR —22.00dBm

10dB/ =2 .582506H=z

MK R
> 5B25 |GH=z=
Di_-z22.00 |[dBm

START 2.04806GHz

RBW 4 .0MHZ

STOP 2.9000GH=
vBw 14 .0MHZ=Z SWFP 50ms




ATTEMN 210
RL 30.0d

dB
Bm

10dB/

MK R

—31.33dBm

3.9836GHZ=

DISPLAY
—~413|].0 d

LLIMNE
Bm

START 2.900GHzZ

RBW 21 .0M

=z

VEBW

4

STOR
. OMHZ

4. 50006GHz=Z
SWF 50ms




#ATTEN 40dB MKR —32.47dBm
RL. 30.0dBm 10dB/ &.011GHZ

MKR
6.01414 GH=Z

Dl —z32. 27 |[dBm

START 4.5006GHZ STORP 6.400GHZ
RBW 4 .0MHZ=z vBw 414 .0MHZ= SWFR S5S0ms




ATTEN 210dB

MKR —26.67dBm

RL. 30 .0dB8m 10dAdB ./ S . 487G6HZ=Z
MKBR
6 .487 GH=zZ
Dl —2sl.87 |dBmM
|
grit MMM VIR, A A A A A

START 6868.400GHZ=Z
4 . OMHZ=

RBW

vBwW 1 . 0MHZz=z

STOPRP 9.000CGCHZ

SWkFP BSZ2ms




ATTEN 20dB MKR —18 .83dBm

RL. 4140 .0dBm 10d4dB ./ T . A8e5356HZ
DSt Ay =T NE
— 41 31. 0 dBm

CENTER 7 .488548060H2Z SFPFAN 2. 000MHZzZ
*RBW 100kkHZ »xVBW 300KkH=Z SWFP 50ms




*ATTEN 0OdB

MKR —40.00dBm

RLL 20 .0dBm 10dB/ 114 .9943306Hz=
DISPLAY L INE
— 4 3l. 0O dB3m

-

—

CENTER 1414 .88420GHZ= sSPAN 20 .00MHZ=Z

»RBW 4 .0MHZ=

X VEBW 10HZ SWkFP S .0sec




ATTEN 10dB MKR —20.147dBm
RL. 30 .0dBm 10dB/ 18 . 682506GHZz=

MK R
18 .25 |GH=Z

Dl —20l. 27 lasm

START 140.0006GHZ STOFP 19.000GHZ=Z
RBW 14 .0MH=z vBWwW 1 .,0MHZ SWF 480ms



*ATTEN 0OdB

MKR

—21.67dBm

RL. =20.0dBm 10dB/ 24 .84140GH=

MK R

=24 . B10 IGH=z
D gt m—taam

%%

=
START 19. CO0GHZ= STOPRP 258 . 000GH=
REBW 1 .0MHzZ VBW 1 .0MH= SWFP 120ms




¥ATTEN 20dB MKR —148.67dBm
RL. 40 .0dBm 10dB/ 144 . 2MHZ

m

DISPL.AY L IN
—4131.0 dB8m

START OH=Z STORP 500 . OMHZ
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HATTEN 20dB
RL. €40 .0dBm

MKR —38585.&87dBm
10dB ./ LQLI3IBMHZ
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— 4 3.
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L IMNE

Bm

START 500MH=Z=

B W

100K

H =

STORP 2.000GHZ
»NVEBW 3300KKHZ SWFF 380ms




ATTEN 20d83
RL 40 .0dBm

10dB/

MKR 338.50dBm
2.101546GHZ

DISPLAY LINE .
—-413.0 dBm .
D ||
Y
i ol
I
R .
g
CENTER 2.10154GHzZ SPAN 40 .0O0OMHZ
%EABW 4100KHzZ VBW 3.O0OMHz= SWFP S50ms




¥ATTEN 20dB3 MKR —32.50dBm
RL. 40 .0dBm 10d3/ =2.48900G6HZ

DISHL.AY L INE
— 431 0O dBm

START 2.0000GHZ= STORP 2.900006H=
»RBW 100kHZ XVBW 3300KH= SWFP =230ms




ATTEN 20dB
RL 40 .0dBm

MK R

—16.00dBm

10aB/ 6 .3026H=

—143. 0 dBm

DISPLAY] LINE

START 2.800GHZ

HBW 1 . OME 2~

VBW 33.0MHZ

STORP 6.457GH=

SWkF 77Z2ms




ATTEN 20dB3 MKR —16 .50dBm

RL. 40 .0dBm 10dB3.7 e .304856H=
DISPRPL.AY erm
— 24 31. O dBm
D
3
TRV STY Ry W0 VLT A s A AN AP AN ANV A A A
CENTER m.mo&mmmlﬂ sSFPAN 20.00MHZ

»RBW 4, OMH= »VBwW 3.O0OMH= SWkFPR S5S50ms




*ATTEN 20dB MKR —47.4147dBm

RL. 40 .0dBm 10d8 ./ 8 .200G6HZz
DISPFL.AY LLINMNE
—431. 0 dBm
D
=
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START 68.4006GH=Z STOFR 40 .000GHZ
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ATTEN OdB MKR —26.00dEBEm
RL 20 .0dBm 104dB ./ 14, 7206H=
DISPLAY! L.INE
— 4 3]. aBsm
D
= ‘ Ab
A A i A
START Q. 000GH= STOR 15 . 000G HZ
RBW 1. 0MHZz= NVBW 3. 0oOMHZT SW 120mMs




#ATTEN OdB

RL 20.0dBm
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—24 . 50dBm
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DISPL AY

—43[. 0O diBm
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START 15.
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HATTEN OdB MKR —30.87dBm
RL 20 .0dBm 10dB/ 24.784006HZ

MK R
24 .178400 GHZ

() hree 2 e o = SR FF
—t e B eed

CENTER 24.78333GH=z= SPAN 40 .00MHZ
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ATTEN 20dB MKR -—-33.47dBm
RL. 40 .0dBm 10dB/ 536 . 7MHZ
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ATTEN 20dB

RL. 40 .0dBm 10dB/
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[
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—13]. 0 dBm
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HATTEN 20dB
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XATTEN 20dB MIKIR —34.00dBm
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4 .92 gH=z
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%g%{??f%i

START 4.000GHZ= STORP 6.500GH=Z
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€ ATTEN 20dB
RL. 40 .0dBm

MKR —49 . 47dBm
10dB./ 14.6874GHZ
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Dl -19l.27 {dBm
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DISPLLAY LLINE
— 4 3]l. 4 dBm
D
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= ff}i?{i;}}?it%f

START 4145.006GHZ
*RBW 414100kH=zZ

STORFRP 25.00G6H=Z
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*ATTEN 30dB MKR —214 .50dB

BRL 50 .0dBm 1048/ 15 . 27MHzZ
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TN AT/ e N
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i

g AN B N B A
" v

R\

CENTER 2.45873GHEZ SPAN 20 . O0O0OMHZ
XRBW 100kHZz VBW 100kHZ SWP 50ms
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FCC ID: KPB-STS10000

gMET

SUBJECT: Freguency Stability MET REPORT: EMIB94
MFG: General Microwave
FCC Part 74 ; 90 TESTED BY: Kenneth Bass
TEST DATE: 31 OCT 1997
EUT: Microwave Transmitter

MODEL.: STS-10000
TECHNICAL SPECIFICATION: 2.995
Frequency tolerance of carrier signal: +/- 0.005% for a temperature variation from -30°C

to +50°C at normal supply voltage, and for a variation in primary voltage from 85% to
100% of the rated supply voltage at +20°C.

CARRIER FREQUENCY TOLERANCE LIMIT

Tolerance Channel Frequency l

+0.005% 2029.5950 MHz
0% 2029.4932 MHz
-0.0056% 2029.3920 MHz

CARRIER FREQUENCY DEVIATIONS DUE TO POWER SUPPLY INSTABILITY

%o Supply Channel Af
Deviation | Voltage Carrier (KHz)
from Frequency
Neminal (GHz)
Voltage High Power
85% 10.2 2.1015001 4.3
100% 12 2.1015005 0
115% 13.15 2.1014999 6.0

EMIB94 28 April 14, 1998
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EMIB94

FCC ID: KPB-STS10000

Temperature Af High Power Mode
{*C)
Carrier Af
Frequency (KHz)
(GHZz)
| High Power |
-30 2.10150083 4.75
-20 2.10150083 1.92
-10 2.10150083 1.92
0 2.10150083 1.25
+10 2.10150083 750
+20 2.10151675 16.5
+30 2.10151675 492
+40 210151675 1.67
+50 210151067 3.08

Equipment meets the requirements of 2.995
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CARRIER FREQUENCY DEVIATIONS DUE TO TEMPERATURE INSTABILITY
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