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I. INTRODUCTION

The purpose of this test was to establish the electromagnetic compati-
bility profile of the SCI Systems Data Acquisition and Control Assembly (DACA).
The results from this electromagnetic interference test on the DACA subsystem
must be evaluated within the context of electromagnetic interference/compati-
bility test results from colocated electronic systems and subassemblies to
establish the degree of electromagnetic compatibility of the DACA with other
electronic systems and subassemblies located within the same electromagnetic
environment.

This report presents the test results and a description of the test pro-
cedures used to accomplish this profile during the period 28 October 1987 to
6 November 1987. The test was performed by personnel of the Electromagnetic
and Nuclear Effects Group, Test and Evaluation Directorate, Research, Develop-
ment, and Engineering Center, US Army Missile Command, located at Redstone
Arsenal, Alabama. The tests were witnessed by Brant McCulley and Dave Gould
of SCI, Bob Howe of Martin-Marietta, and personnel of the EM&N Group.

The tests that were performed are as follows:

PROCEDURE DESCRIPTION

CE01 Power line conducted emissions, 30 Hz to 20 kHz

CE03 Power line conducted emissions, 20 kHz to 50 MHz

CS01 Power line conducted susceptibility, 30 Hz to 50 kHz

CS02 Power line conducted susceptibility, 50 kHz to 400 MHz

CS06 Conducted susceptibility to power line transients

RE02 Electric field radiated emissions, 14 kHz to 10 GHz

RS03 Electric field radiated susceptibility, 14 kHz to

10 GHz

A. Description of the Equipment Under Test

The Equipment Under Test (EUT) is the Data Acquisition and Control
Assembly, an electronic processor which controls the central communication
link from the Tethered Satellite System (TSS) to the Space Transportation
System Orbiter (Space Shuttle). The DACA is produced by SCI Technology, Inc.
In order to perform its mission, the DACA is required to accept and process
analog, discrete, digital word, and pulse code modulated, formatted wavetrain
signals. The DACA also issues commands to control the TSS and provides the
Orbiter crew with TSS status information and malfunction indications.

B. Test Objective

The objective of this test was to determine the electromagnetic
compatibility profile of the DACA. This was accomplished by measuring the



conducted and radiated emissions as specified in PD 6400695. The require-
ments used to determine the degree of electromagnetic compatibility are also
found in PD 6400695. Conducted and radiated susceptibility profiles were
also determined. The procedures of NIL-STD 461 were used to perform the re-
quired tests.

C. Test Facility

The test was performed in the facilities of the EM&N Effects Group
located in Building 8975 at Redstone Arsenal, Alabama. This group provides
engineering, design, and technical support in the area of electromagnetic
phenomena to MICOM Project Management Offices, R&D Organizations, and Con-
tractors. This support includes testing and analysis services for Electro-
magnetic Interference (EMI), Electromagnetic Compatibility (EMC), Lightning
Electrostatic Discharge (ESD), Electromagnetic Radiation Effects (EMR), and
Nuclear Electromagnetic Pulse (NEMP) phenomena.

This qualification effort utilized the ENI facility which includes
a 13 x 10 x 8 foot double-shielded screen enclosure providing a minimum of
40 dB attenuation of external plane wave electric fields. All power entering
the enclosure was filtered by FILTRON PDS409E line filters. The enclosure
also includes a shielded anteroom for placement of the measurement equipment.
A copper ground plane meeting the requirements of MIL-STD-461 was located
in the measurement enclosure to simulate a ground plane as required by the
specification. This copper plane is bonded to the enclosure walls as speci-
fied in MIL-STD-461.

II. TEST CONFIGURATION

The item under test in this effort was the SCI Data Acquisition and
Control Assembly (DACA), serial number 0001 (referred to as the DACA). Test
signals to operate the DACA were generated by a dedicated digital test con-
troller supplied by SCI. Proper operation of the DACA was also monitored by
this device. Cable shielding was violated by necessity during the conducted
emissions and conducted susceptibility testing by connecting the power line
under test to a breakout box so that each line could be tested individually.
The DACA was tested while mounted on an aluminum vibration plate on the
enclosure ground plane.

2



III. TEST PROCEDURES

A. General Information

The DACA was tested on the ground plane described previously.
Power was supplied through 10 microfarad feedthrough capacitors for the

Conducted Emissions (CE) and Conducted Susceptibility (CS) tests. Bonding

to meet the MIL-STD-461 requirement of 2.5 milliohms or less from EUT case

to ground plane. The bonding impedance was measured by using a Smalltronix
No. 670A Bonding Impedance Meter, Serial Number 1135, and Calibration Date

31 July 1987. Detailed information concerning the test procedures is con-

tained in the following sections of this document.

B. Procedure CE01

This procedure was designed to test for conducted emissions on the
power leads in the 30 Hz to 20 kHz frequency band.

The EUT was placed on the ground plane and power was applied to the
EUT through the 10 microfarad feedthrough capacitor. A breakout box was used

to separate each of the DACA's power and return lines. The current probe was
positioned around the first DACA 28 volt power line. The DACA was energized
and the automated data processing equipment (ADPE) was used to record, analyze,
and plot the emissions on the line under test. The procedure was then repeat-
ed for each of the DACA's power and return lines. For the frequency band from

30 Hz to 100 Hz, the ADPE could not be used; therefore, a Hewlett-Packard
8556A Spectrum Analyzer was used and the data was taken manually. A block
diagram of the CE01 test equipment configuration is found in Figure 1. Table

I contains a list of the equipment used for this test.

TABLE 1. Procedure CE01 Equipment List

Nomenclature Manufacturer/Model Serial Number Cal Date

--- -- - - ------------------ - - - - -- - - -- -

10 uF feedthrus Solar 6512-106R NSN CNR

Spectrum Analyzer HP 85668 211SA00841 16 Feb 87

Spectrum Analyzer HP 8556A 1615A15294 5 Aug 87

Current Probe Solar 6741-1 774105 CNR

Computer HP 9825T 1547A022S3 CNR

Plotter HP 9872A 1810A01754 CNR

3



C. Procedure CE03

This procedure was designed to test for conducted emissions on the
power leads in the 20 kHz to 50 MHz frequency band.

The EUT was placed on the ground plane and power was applied to the
EUT through the 10 microfarad feedthrough capacitors. A breakout box was
used to separate each of the DACA's power and return lines. The current
probe was positioned around the first DACA 28 volt power line. The DACA was
energized and the ADPE was used to record, analyze, and plot the emissions on
the line under test. The procedure was then repeated for each of the DACA's
power and return lines. A block diagram of the CE03 test equipment config-
uration is found in Figure 2. Table 2 contains a list of the equipment used
for this test.

TABLE 2. Procedure CE03 Equipment List

Nomenclature Manufacturer/Model Serial Number Cal Date

1 uF feedthrus Solar 6S12-1OSR NSN CNR

Spectrum Analyzer HP 85668 215 A00841 16 Feb 87

Current Probe Solar 6741-1 77410S CNR

Computer HP 98dST 1547A02253 CNR

Plotter HP 9872A 1810A01754 CNR

4



D. Procedure CS01

The purpose of this procedure was to determine the susceptibility
of the EUT to signals injected on the EUT power lines. This test procedure
is applicable to the frequency band from 30 Hz to 50 kHz.

The EUT was placed on the ground plane and power was applied to the
EUT through the 10 microfarad feedthrough capacitors. The secondary of a
SOLAR 6220-1 audio isolation transformer was placed in series with a DACA
28 volt power line. The test output was connected to the oscilloscope. The
output from the SOLAR 6550-1 Power Sweep Oscillator was applied to the
primary of the audio isolation transformer. The gUT was energized and the
oscillator was tuned through the applicable frequency band maintaining a
minimum level equal to the specification limits outlined in Figure 4. The
test was then repeated for the other DACA power and return lines. Figure 3
presents a block diagram of the CS01 test equipment configuration. Table 3
contains the CS01 test equipment list.

TABLE 3. Procedure CS01 Equipment List

Nomenclature Manufacturer/model Serial Number Cal date

1 10 uF Feedthrus Solar 6512-106R NSN CNR

Power Oscillator Solar 6550-1 762814 CNR

* Audio Isolation Solar 6220-1 NSN CNR
1 Transformer

Oscilloscope Tektronix 48S 81116S7 26 Aug 87

5



E. Procedure CS02

The objective of this procedure was to determine the susceptibility
level of the EUT to electromagnetic energy injected on the dc power leads.
The applicable frequency band of the CS02 procedure is 50 kHz to 400 Mz.

The EUT was placed on the ground plane and power was applied using
the 10 uF feedthroughs. The Solar 7225-1 signal injection network was attach-
ed to the first 28 volt power line. The rf source was connected to an ampli-
fier of the appropriate frequency band and applied to the 7225-1 GEN input
through a directional coupler. The sample port of the directional coupler
was attached to a power meter. The DET port of the 7225-1 was attached to
the oscilloscope. The EUT was energized and RF energy was injected onto the
lead under test. The frequency of the injected energy was varied over the
required frequency band maintaining the required rms voltage level or a mini-
mum power of 1.0 watt while monitoring the EUT for signs of susceptibility
or operational anomalies. The test was then repeated for each of the DACA's
power and return lines in turn. Figure 5 presents a block diagram of the CS02
test equipment configuration. Figure 6 presents the CS02 test specification
limits. Table 4 contains the CS02 test equipment list.

TABLE 4. Procedure CS02 Equipment List

1 Nomenclature Manufacturer/model Serial Number Cal Date

1 10 uF feedthrus Solar SS12-106R NSN CNR

I Dir. Coupler Narda 3059-20 207 2 Feb 87

D Dir. Coupler Maury 4098A 187 11 Jun 86

I Injection Net. Solar 7415-I NSN CNR

I Amplifier AR 10W1000 5238 CNR

Amplifier ENI 240L 463 CNR

I Synthesizer HP 8660C 1723A01200 CNR

1 RF Plug In HP 86601A 1633A00711 CNR

I RF Plug In HP 86603A 2341A02501 CNR

I Power Meter HP 435 4SA!12496 24 Aug 87

I Power Sensor HP 8482A 223SA06106 29 Sep 87

I Oscilloscope Tek 48S 8101608 22 Sep 87
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F. Procedure CS06

The objective of procedure CS06 was to measure the susceptibility
level of the EUT to transient voltage pulses injected on the power lines of
the EUT. For this procedure, a pulse having the characteristics shown in
Figure 8 and a pulse repetition rate of 8 pps was injected on the line under

test.

The EUT was placed on the ground plane and power was applied using
the feedthrough capacitors. The spike generator output was applied in series
with the 28 volt power lead. The spike amplitude was monitored by direct
measurement with an oscilloscope as shown in Figure 7. The spike was applied
to the EUT and the unit was observed for operational anomalies or degrada-
tion of performance. The test was then repeated for each of the DACA's
power and return lines. The spike was tested for positive and negative
polarity on all lines. Figure 7 contains a block diagram of the test config-
uration for procedure CS06. Table 5 contains the CS06 test equipment list.

TABLE 5. Procedure CS06 Equipment List

------------------------------------------------------------------------
Nomenclature Manufacturer/model Serial Number Cal Date

---- --- ------ --- ---- --- - - --- --- --- --------

I10 uF Feedthrus Solar 6512-106R NSN CNR

Oscilloscope Tektronix 485 8101608 22 Sep 87

Spike Generator Solar 8282-1 85107S 27 Feb 87

-------------------------------------------------------------------------

7
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G. Procedure RE02

The purpose of this procedure was to determine the electric field
emissions from the EUT over the frequency band from 14 kHz to 10 GHz.

The EUT was configured on the ground plane. Cable shields were
terminated to the enclosure walls at the exit port. The measurement antenna
was placed one meter from the EUT and the emissions were recorded on the
spectrum analyzer. The data was then analyzed and plotted by the ADPE. The
ADPE could not meet the ambient noise level required in the frequency band
from 1.7 GHz to 2.3 GHz. Therefore, the ADPE was modified to meet this noise
level and the emissions were recorded separately.

Figure 9 is a block diagram of the test configuration. A list of
the equipment used in this procedure is shown as Table 6.

TABLE 6. Procedure RE02 Equipment List

-------------------------------------------------------------------------
I Nomenclature Manufacturer/model Serial Number Cal Date

---------------
1 Spectrum Analyzer HP 85666 2115A00841 16 Feb 87 i

I Spectrum Analyzer HP 85688 4@A00126 18 Jul 87

1 Low-Noise Amplifier HP 8447E 44AOO574 CNR
I

Low-Noise Amplifier HP 8447D 44A@0809 CNR

1 Computer HP 9825T 1547A02233 CNR

Plotter HP 9872A 181A01764 CNR.

I Antenna Emco 3301 2034 CNR

I Antenna Emco 3104 2324 CNR

I Antenna Emco 3101 2757 CNR

Antenna Emco 3102 2511 CNR

8



H. Procedure RS03

The objective of procedure RS03 was to determine the susceptibility
profile of the EUT to radiated electric fields. For this test item, the
applicable frequency band is 14 kHz to 15.0 GHz. The DACA should exhibit no
operational anomalies or degradation of performance when operating in a ra-
diated electric field environment level of one volt per meter over the fre-
quency band from 14 KHz to I GHz, increasing log-linearly to 100 volts per
meter at 10 GHz. This environment was modified as shown in Table 8. In the
non-operating mode, the DACA should exhibit no signs of component degradation
or damage when exposed to a 20 volt per meter electric field environment over
the frequency band from 14 KHz to 1 GHz, increasing log-linearly to 200 volts
per meter at 10 GHz.

The EUT was placed on the ground plane. The sources and amplifiers
for each frequency band were configured to feed sufficient power to an antenna
located one meter from the EUT to establish the required environment based on
the antenna manufacturers calibration curves. Forward power was monitored
with a calibrated power meter to verify field levels. The EUT was monitored
for signs of degradation of performance or operational anomalies.

The RS03 test equipment configuration is shown in Figure 10. Table
7 is a list of the equipment used in the test. Table 9 contains a matrix of
the equipment used vs frequency to help the reader determine which test equip-
ment configuration applies to each frequency band.

TABLE 7. Procedure RS03 Equipment List

..............................................................................

Nomenclature Manufacturer/model Serial Number Cal Date

RF Plug In HP 86601A 234AN2S01 CNR

RF Plug In HP 96603A 53A007111 CNR

RF Plug In liP 8699B IIOSASI3I5 CNR

RF Plug In HP 8693 0984A@5336 CNR

RF Plug In HP 8694 0984A@5300 CNR

Synthesizer HP 8660C 1723A1Z00 CNR

Synthesizer HP 8690 1349AOS00S CNR

RF Amplifier ENI 240L 463 CNR

RF Amplifier IFI 404 M000642 CNR

RF Amplifier MPD ELWA 3013-52 2844-t P!A CNR

RF Amplifier AR 10W1000 5236 CNR

RF Amplifier Hughes 1277H-L 019 CNR

1 RF Amplifier Hughes 1277H-S 019 CNR

9



TABLE 7. Procedure RS03 Equipment List (Concluded)

I RF Amplifier Hughes 1277H-C 016 CNR

RF Amplifier Hughes 1277H-X 021 CNR

I Dir. Coupler Maury 4098A 182 28 Apr 87

I Dir. Coupler NARDA 3059-20 207 15 Sep 87

Dir. Coupler NARDA 3020A 90156 15 Sep 87

Dir. Coupler NARDA 3022 50426 2S Aug 87

I Dir. Coupler NARDA 3024 50138 20 Feb 87
I

I Dir. Coupler NARDA 304SC 20034 20 Feb 87

I Dir. Coupler HP 11692D 12A00773 15 Sep 87

Power Meter HP 435 4SA12496 24 Aug 87

I Power Sensor HP 8481A 15SOA09319 3 Mar 87

Antenna EMCO 3107 2047 CNR

I Antenna EMCO 3104 2347 CNR

I Antenna EMCO 3106 2056 CNR
I

I Antenna NARDA 645 7018 CNR
A 6

I Antenna NARDA 644 NSN CNR

IAntenna NARDA 643 81 CNR

I Antenna NARDA 642 186 CNRI
I Antenna NARDA 640 863 CNR

I Antenna NARDA 639 207 CNR

10



TABLE 8. Radiated Electric Field Criteria -Receive Frequencies

I Frequency RF Power Electric Field
Range Density Strength I
(6Hz) (Watts per Square Meter) (Volts per Meter)I

11.25S - 1.295 @.25S peak 10
2.0 - 2.2, 2.0 avg 27
2.2 - 2.302 5.0 avg 43
S .6 - 5.8 40.0 peak (I microsecond pulses) 12

I8.4 - 8.434 0.25 avg 1
I13.0 IS1.@ @.25 avg 1
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IV. TEST RESULTS

A. Procedure CE01

No emissions were recorded in excess of the specification limit
during test procedure CEOl. Over the frequency band from 30 Hz to 100 Hz,
the noise floor was found to be between 50 dBuA and 60 dBuA, which is under
the specification limits. No manual data was recorded, this was verified
visually on the spectrum analyzer.

B. Procedure CEO03

Although the graphs indicate a failure using the MIL-STD-461
specification limits, no failures were evident when following the NASA
criteria which allow a 60 dB relaxation of the MIL-STD-461 limits. This
difference in limits was not realized until after MOARS H29264 was issued.
The EUT test data from procedure CE03 is recorded in Figures 23 through 46.

C. Procedure CS01

No operational anomalies were found or degradation of performance
noted when the DACA's forward power line was exposed to the specified CS01
environment. However, the DACA did fail when the return power line was
exposed to approximately 3.6 Vpp in the frequency band of 800 Hz to 1200 Hz.
This failure was found to be in the power supply of the digital test con-
troller, not the DACa. The test procedure was repeated after the power
supply was replaced and no failures occurred. The EUT met the CS01 require-
ment.

D. Procedure C802

No operational anomalies were found or degradation of performance
noted when the EUT was exposed to the specified CS02 environment. The EUT
met the CS02 requirement.

E. Procedure CS06

No operational anomalies were found or degradation of performance
noted when the EUT was exposed to the specified CS06 environment. The EUT
met the CS06 requirement.

F. Procedure RE02

No emissions in excess of the specification limits were recorded
during procedure RE02. The data is presented in dBMV/m, which can be con-
verted to V/m by using this formula:

dBpV/m - 120

E(V/m) - 10 20

The EUT met the RE02 requirement.
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G. Procedure RS03

No operational anomalies were found or degradation of performance
noted when the EUT was exposed to the RS03 requirement. The EUT met the
RS02 requirements.

V. CONCLUSIONS

The SCI Data Acquisition and Control Assembly meets the JSC-SL-E-0002
requirements.
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cawa EnoIZSSZONSB C lE i-.l ME DATA

SIYSTEM NNE" SCI TAT ACATrlST DATElS - OCT ST
":CwAMMZN0TS8
"AM&. a". HUINS
T1w"WHOM I

ZOMZOZUT LZIE 04 W VOLTS ZN
NZZATZb W A

7EST NZMJItATZOIh CiMr

911MAPM LI MX
NMMMM111,11 l

JII Il

Figure ..11 ll mesrde iion ine# 8vl

input - ambient.
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wT IUsRON IL P~ No DATA

I 1.M AMIE. 3iCR TEDAT DACA
DATE - OCT VW

N:Cow R-D-Tx-s

SAWT LINE 06M VOLT RUTUME
flAT10Ti =i

m I= 4 =

nwrUMM ZUZATm cit

Fiur -2 C0 mesue em-ssion - lin #5 28 vol

a i i

PES.WCYI i

Figure 12. CEOl measured emissions - line #5 28 volt

return - ambient.
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msUR I MZMZ=M CNN.-MiikHw) ND DATA

BYMTWI NAMO UCI TUAT CA
M DAT& WOCT ar

NZcOS Amnz-q-Ta-

mo . AZl" LZE w VOLT ZNPOL .ZATZOIh NI'A
2Tw af WEZ.AZb~~XGMJMT"I CMOI

,_I I-I

-no Z" Mp

Fiare 13 CE01 meaured emissions -line 6 28 volt

input ambient.
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coSDucTw wlZoNs (1Um4.-6h"dU) W DATA

SYSTl HAM&. SCI TUAT DACA
aES WD ATE. W OCT ST
HNCW'AMMNI w TE
MN&E a" HOKNS
71WT NUNUO 4
MME VfSIWI LINE 07 WS VOLT RETURN
POLARIZ Cob NIA
lEST COSUZWJRATZCb CEml

in

in - - - --

A .- - - - -

LII

PNEiC Z N "MIA

Figure 14. CEOI measured emissions -line #7 28 volt.
return -ambient.
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* cO~mucT MION SM15m- ) 1W DATA

SYSTEM HMAE ICE TGAT DMAC1-A
7=T DATE@ Ws OCT 57

* NICN'ANN-IW-TK-G

NOOK. MUIEMT LINKEO VOLT IN
POLAIZATICb WtA
3WT CONFUIRATIC01 001

-lm LNT -4 T .

NA 1 I r

aMI 194 =
PRENUCY IN HE=

Figure 15. CEOI measured emissions - line #8 28 volt.
input -ambient.
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WOUCTU MISSIONS M D~N ATA

SYSTfh MN& SCI TGAT DACA
708T OATE. 20 OCT 67
HICOWiAMMI-n-TE-6
MN&~ OmJSR NINS
SODE. AMER 1KT LIE 09 20 VOLT RTURN
POLARMZZATIb W'A
TE8T WIUURATZO~b CROS

m 

-
- -

.

inn .-- -

I I I:Yx Nn

Figure 16. CR01 measured emissions -line #9 28 volt
return - ambient
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COMIUCT EIMSZON (IU4Hv-UWmd4 N DATA

SGT MNE 3CR TSAT DACA
MT OATW. W3 OCT 67

"AM D"J "WUINO
7=3T mWE 7
MOME ACTUVS LINE 04 M3 VOLT SN
POLAItMIZA Rb WfA
ZE=T COWRSJRATRO~b Cinl

IW r

n u - acie

N 7 - - - - -2



COI~UTSD MSIONS (1@M-OSN~) NO DATA

SYSTEM MANE. OCS TSAT DACA
7W CAT&. M OCT S7
MICW/AWMUM--TZ-S
HNME0 WU IMIKIH
TEST I Nm S
HMCEs ACTIVE LIME a02 VOLT RTURN
POLARIZZATIC~b WA
7EST COWPIURATOS~h C9oa

141----

LLLI
PREJENCWY IN NERT

Figure 18. CE01 measured emissions - line #5 28 volt
return - active.
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cmacn a RZN IWCH U . WU NO DATA

SYSTSM MANE. 3CI TSAT DACA
3=? CAME W OCT S7
MWOM/AMUM--TK-G

Nm-aLINE We aW VOLT IN
POLARIZATZUM H/A
TE=T COh4ZOL3tATIOIb Cl~l

M---

1=3 S9 14 39"
PNEJCoYcV I" NinT

Figure 19. CE01 measured emissions -line #6 28 volt
input - active.
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IINDUE K"IISI (ULe =A-SOW No DATA

OYSTEN MANE SCI TSAT DACA
TE3T DATE. 3W OCT 37
WANE. DOUS HKI
"AMT Nou3
"OaEk CTV LINK 97 W VOLT PUTtJRN
POLARIZTII WtA
TEST COWIGURATI16 CEOI

-M _ - - - -.

In S -

13= 134 534
PSJCYM IN NT

Figure 20. CE01 measured emissions -line #7 28 volt
return -active.
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COMOUCTEDl- MOOSON ND ~IJ1 DATA

SYSTEM ME.b 3CR TGAT DACA
TEST DATE. W OT ST
HICVWAMSMI-4W-Tig-9

MODE. ACTZVE LIM 00 VOLT IN

TEST cOWIRLuRATICm Czal

141

rRESEIDCY IN HEITM

Figure 21. CE01 measured emissions - line #8 28 volt
input - active.
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UamCTUD WMZZO (1.l M~... W DATA

YUTUN HWqE UCZ TSAT DACA
lEST DATE. WS OCT 57
u2Ca wA"NI-4D-TE-S
"MAODJ HOKCINS

bNinE. ACTIVE Lima fe W VOLT NETII4
POLAMMUAZOI WA
ToST COW2MIRATZG~b CEGs

I~~~~c -ai a r

a * - - U- - UU-

£ V - - - -- U

Figure 22. CEOI measured emissions line #*9 28 volt
return -active.
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CON5JTE MIINS MElk"L U L. MSH DATA

SYSTE HAND. GC TSAT DA"A
3=1T DATE.s W OCT W7
NICOVANSMI-IID-TiE-a
NAME. 0" HOMING

MO.AIMIENT LINE 04 W VOLT IN
MeT COMUIURATIO~b Cin

--- I - - I

--- - - C - .. - - - -A

338



~ull~ 8IZ6446I, ~M DATA

VSyM. MH @C TSAT DACA

HICmASI--T-
3 = NW I
MO ANINT LIME 04 MS VOLT IN
POLAIZATC0 NWA
mrT CcoW is ATIO~b Cuo

:2 ::o I:

PESSENCY IN Hm=?

Figure 24. CE03 measured emissions line #4 28 volt
input -BB ambient.

39



IMjc inMZMin eMu.. W~. We DATA

acTUAT DACA

am__

A" AM SM - --

£~etr - NB am-bient. -

0 40



~~S6UCUgo M6USU~~ ne DATA

DACA

NmNrT Vlr on Mr VOTnM

- - II-_ -_ , N= S - - - [ *

An r-I-- --

m iI

II I

S=

Figure 26. CE03 measured emissions -line #5 28 volt
return -BB ambient.
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COIQUJTED DIm I-O - l.- W"I. HI DATA

SYSTEM ND SCI TEAT DACA
1lET DATb N OCT SW

MI COLOI- -.TE-s
lEST NWU~l S
MOON. AmIENT LINE nO W VOLT IN
POLARIZATIWo "/A
2EST I GNPOURATIb GEOS

I.. - . j -,!l ' ill - -

-e . - - .. . ..

dill . II
PrEENqCY Im HERTZ

Figure 27. CE03 measured emissions - line #6 28 volt
input - NB ambient.
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pmwqlbD wIINaz m mlow 04.. ) W DATA

NIS ICI TIAT CDAIN
LoNS as WLT ZN

TW

-~ - - - - -

a - - , - S -
j I.1

m4

IF IN

Ja - - . ....

i4

Figure 28. CR03 measured emissions -line #6 28 volt.
input - BB ambient.
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C1I1UJ10 IMZONNs L.4"M) NE DATA

STN NAME. 3CI TSAT DACA
3EST DAT M OCT 6W

a MT NU 4
MOM iANDT LINE 07 W VOLT ITUIN
POLARIZATIDIb ItAJEST cOWIOLATX1 Rm-hCE-

:1:2:1711 --

AN9_ im
I Uwc IN I •

-- . 4-- I'-- *

u 29. C e s l # 28

II

I I

LIMI

PNENCIIIIRT

return - NB ambient.
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CWQUCTD MIONS 816L2 M.l. DATA

SSerm "Am*. ECI TSAT DACA
MWS DATE. a OCT 37
01CfWbM-1-Ta-m
MWS NOaum 4
Uns AmUIUN LINK 07 2 VOLT MTL.N

HKAZATIOmh IA
YEWT COW ICOATIM6 C

14~ - -4- 142

pNEUC M 14RTam

Figure 30. CE03 measured emissions -line #7 28 volt
return -BE ambient.
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I~LT EHMIONSm .. ND DATA

ST04 NAU. SCI TUAT DACA
75=? DATEs S OCT 97

NAm DOUG NOUINS

MOOs. ANNIENT LINK am VOLT IN
POLARIZATIOb WfA
aweT CONVZURATIM6 C

1H

MU4 in I=
PRWJICYIN HERT

Figure 31. CE03 measured emissions -line #8 28 volt

input - NB ambient.
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CO~UTED NREIONS COL. L -19Lb 5W DATA

SYSTEM HNME SCI TSAT DACA
aTEST DATE. M3 OCT WY
MZCON/AMMI-M-TS-8
NAM DOUW I4ONINS

MOME ANDSEN LINE 0825 VOLT IN
POLARIMZTROb NWA
TEST COWICORAT 101 CEOS

LIMI

24 I= I

-- DUNC I"HET

Fi ur 32. CE0 me s rd ei sosJie# 8 vlinpu BB mienI
I i-l47



CIUT 0EIb C2M1 L -- 0 ND DATA

SYSTE AN OCI TSAT DACA
7mT DATE M OCT I?
NX1ONVANUMI-1-TIt-O
HM. OUS - OINS]3I9" MIll a
MOE. AMIENT LINE a M VOLT RTURN
POLARIZATIOMh W/A

JE=T CONIOUATIC06 COM

a~ Z~JI jl 1-1T- 7

mI I I - I e

aM94 i Am MW

I I N

Figur 33. 1E0 mesue emsin ie# 8vl

-- I

I H'148
_ I

1 • I; I

as ssam Is

retrn- BNabint

am I I



CONJICTED ENISZOI. (UJ ~o-o - DATA

YSTI NAME@ act TUAT DACA
TEST DATE. W OCT 67
HICONMIUNin-TU-6
MNME COWS NOWKINS
TEST NUIUm a
NODE. AMZIWf LINE 8 VOLT f=TURN
POLARIZATM W0k A

TEST CI4FIGLATIOND Can

II

am I= %

rPMDEJCY IN HMI

Figure 34. CE03 measured emissions -line #9 28 volt
retun- BB ambient.
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r

W11T H IMIH01 811 WL D DATA

SYSTEM NM sCX TAT OACA
733n OATE W CT SW

ICOSANMI--TE..-.
3I~ H LOOM 7230?T N10W.~ 7
NWOE ACTIVE LINE 04 2 VOLT IN
POLAMZZATIU NA

VrUT _NF JIJTIFF7IT

ini
I --4 - __ I .__2 _

! i _

IN 'NO
I INON4 INM

Figure 35. CE03 measured emissions - line #4 28 volt

input - NB active.
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CoNmETED SIINS EULmolU30 DATA

aSomEMN&E 5CR TGAT DACA
TEST DATE. =5 OCT 07
HICO'AMMI--TE-8
NAM OW DU OINS
7EST NUUSM 7
NODE. ACTIVE LINE 04 =5 VOLT IN
POLARIZATRO~b N/A

TEST COMPIGURATZR~b CEO

inh 
fI H flT F

1 49 --.4-

~~ 'a

I MI

E4 LE LE
pRE.NCY IN Henn

Figure 36. CE03 measured emissions -line #4 28 volt
input -BB active.
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COHWCTED 041IM OOHS-O W .I.) DATA

SYSTENMAN HASCR TGAT DA"A
3=1 OAT& as aT s
MEOW AMWEM -TE-8

MMOS ACTIVE LINE 0 M VOLT FrMO4 J,
PS.ARIZATIW16 WA
m=1 COWIUURATKO~h cmo -

t I

_0 1

11L1141T

tTP t * 0C I NI'lI .'

igr 37. CE0 measuremisin lin #5 28ol
''~ etr QNBL 'Jact11i K

I ! 452



GOLlE ImIlZow SI - DATA

SYSTEM HAE. gC TAT DACA
TEST DATE. WS OCT SY
WCmWAMI-ID-TS-8
NAlb CO HOKIN

EW NUIUKN. a
ACTIVE LIME 0 W VOLT NETRN27AT Ob WA

TEST COWISURATIXb COW

411...1 TEJT!il l_ !_
- -

4i I.- '' I lin "i

, :

am .6

33 £5. ..... U5
pREUENCY IN MElT

Figure 38. CE03 measured emissions - line #5 28 volt
return - BB active.
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CONDUCTED EHMIONS tadw-0H NO DATA

SYSTEM NAME. GSd TSAT DACA
MOT? DATE. W OCT 5?
MIdS VAMSMI-in-.TlK-S
"AM. OUG HKIND

NODE. ACTIVE LINE 06 =s VOLT IN
POLARMIZAT W0kNA
rawT CONVZOURAT IO. cEam

L 4 i

'7' I * .I

SROIC INIm

Fiur 39 CE3maue msin ie# 8vl

input NB ative
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CONDUCT D EMISSIHS N *DII UP DATA

SYSTOM MAlE OCI TOAT DACA
a UST DATIE = OCT S7
MICOMI4AMMI4D.-TE.-
NAME. DOUG HOKINS
JEST HLNUU a
Haab ACTIVE LINE 1 VOLT IN
POLAOUZATIG~s W/A
JES COPIDLUtAT Z1k CEDE

InI

a JI i [1ffif V O? 7
~Itblt

qo - I zzr

' bl

I LMI

Figure 40. CE03 measured emissions - line #6 28 volt
input - BB active.
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cl= 04USI M NO L DATA

S 1STEm HAIME. SI TAT DACA
a WT IoATKA W OCT I7
142COAMI-403-TE-8
HANE.DOU" HOCIN8

lTST HUIE Is
MOE ACTIVE LINK 07 W VOLT ETLUJM
iL.AMIZATINIf /A

SOWIOUIATIOt-CfE

r r:

. I " ; , I N ,! , .

Fi gure :1 ' s .lin # 2 v

• }. . + J

*. + . + + : ;+ ! t I ; . , ; | :

fi i , , , ' ,,+ ''-

*,+-".d: • A+. s | * , ' '

-
t.- • . -4

l &il

I..

• Figure 41. CE03 measured emissions - line #7 28 volt

return - NB active.
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CONUMM1 RMISSIOS (2UkH-88n SO DATA

SYSTEM MANE& MCI TUAT DACA
751W DATE. W OCT 57

NAME. OOU HOS5KINS
35 "1~ 15 I

NMACE ACTIVE LINE 107 29 VOLT RETURN
POLARIZATIOk W'A
7EST CCWONPATION. CE05

14 F4

ISOi

GO r

____ ~ 'LIMIT

L!

E4 135 16 1000 3656
PRESJENCY IN HfEWT?

Figure 42. CE03 measured emissions -line #7 28 volt
return -BB active.
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CONDJCTED MISIONS C2UkHg-U164) ND DATA

SYSTEM NAE. SCI ?OAT DACA
3ES D ATE. WS OCT 37
HICWVIAMMI-RD TK-
NAME. DOUG HONKING
255T IINUS 11
NOD&- ACTIVE LINE - 28 VOLT IN
POLARIZATIOs NIA
TEST COW =DURATION. CROS

* ... .r - ! " .. .* ... 4. .
wI,

i'a .

,, L .:'.

ttwt

20 " 4'"," N:;T

i p .a i . . ,a. , , ,58
t . , ..' " ' . a '

I..

* .. i '.I. f

,I . . . , ,

I " "-- T "" -' ' . . ..... .. ." I SM IT

PlREJENCY IN HERTZ

Figure 43. CE03 measured emissions - line #8 28 volt
input - lNE active.
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cOC TED SuIzMzaws Caukse-u0 WS DATA

SYSTMI HAM OC TSAT VACA
amW DATE* M OCT 07
MZCOM'AMUZ--Ta-s
NAME. COLD NOWKNS
TEST NU 11
MODE. ACTIV1E LINK 08 VOLT IN
POLANIZATIOI6 MIA

TESY CONP1OURATIO6 IM

11.14 I' r flt!
£4~~~ .. 0 j~ ~! ~T

! t

I I J ZT

FFRLEC IN HWgT

Figure 44. CE03 measured emissions -line #8 28 volt

input -_Bfi active.
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COtQUCTRO SHIMSZU4 0-0L 4m), ND DATA

SYSM NANE S1CI TBAT DACA
39S DATE. =5 OCT 57
HZCOIAMMZ-It-TE-8
NAME. cowG NOKZNS1
315 NUNJE 12
MOD& ACTIV..LINE M VOLT ETUNN
POLARZATIC0 W/A
7EST CON]SOURATZOI CE

a J k*

• ' 4 t 4 . -

=4 l is"

rtr-NB acie

160

A . .. -

= ! .. .4, . o

. .; : ! 4 . , . .

- . * 4 .,- 1- '. .....
" 4 . 4,

I .- , . .

reun -acie .4' 0



CC*l)LCTED EMISSIONS C2UkHw-G4M) 3 DATA

BOTEIM KANE. 3dZ TUAT DACA
a W I DATE.m 2S OCT ST
MICOMAMUMI-4tD-TS-S
NAM DOUG HOK INS
735? NWENM 12
MOO~a ACTIVIE LINE 00 M0 VOLT RETURN
POLARMIZAT W01.KA
3=ST CONFIGURATION. CEM

tl

FIGUN IN IKT
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RADIATED EMIMIONS CREOG.1 1 4kHw-I3. 8W=') ND DATA

SYSUTE4HNAME. SCI TSAT DACA
7EST DATEs 5 NOV 87
MICOM/ORS I-RTS
NAM&. DOUG HOSK INS

MODE. ACTIVE
POLARIZATION. VERTICAL
3TST CONPXIJRAT ION. REOZ

.5j1 .1 I L1

Figure 47. RE02 Emissions- B active -vertical

polarization.
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RADIATED EMISSIONS CR30O2 1*4w-IU. UGH.) SRDATA

SYSTEM NAME. SCI TSAT DACA
TEST OATS@ 5 NOV 87
MICOM/O11UMI-RTG
M~AS OW~ HOSK INS
TEST NM a j
POLARIZATIONSt VERTICAL
TEST CONFIGURATION. RE02

LIMI

1 1i in ISS100RSFtEUEC INI MEAET

Fiur 48. RE0 emsin Bacie vria

polriz t

631LZI



RADIATEGM EMISSION8 (REM2 1 14kHi-1U. UGH.)o ND DATA

SYSTEM NAME. SCI TUAT DACA
TEST DATE@ 5 NOV 57
MICOMWORSMI--RTB
NAME. OUGJ HOSKINS
7EST NUNSER I
MOMK ACTIVE
POLARIZATION. HORIZONTAL

3TST CONFIGURATIOIN. RIMU

U- -1

FREQUENCY IN MEGAHERTZ

Figure 49. RE02 emissions - NB active -horizontal

polarization.
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RADIATED EMISSIONS CREW 14kH1-1U. 30C4=) SODATA

YU8TWI NAMEsSUCI TUAT DACA
TEST DATE. 5 NOV 37
MzCOM/vRSMZ--RTS

MOME ACTIVE
POLAR IZAT ION. HORIZONTAL
rETR CONIGUftATION. 'Em

LIMI

inI IS 111110 I

FREQUENCY IN MIAEI

Figure 50. RE02 emissions -BB active -horizontal

polarization.
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