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1.0

Introduction

The report presents the results of Fiﬁal Acceptance Tests.
and Unit Level Tests carried out on the Passive Intermodu]ation
Test Facility developed in accordance with the Department of
Communications Statement of Work Appendix 'A'" of DSS Contracf
Serial OPL5-0150. The ffnal acceptanée tests were carried out
ﬁartially at Sinclair Radio Laboratories and pértial]y at Cané—
dian Astronautics Limited as noted. Tests covering two items of
hardware, Part 350198 Output.Cable Assembly and Part‘350230 Non-

Linear Load Diode Assembly were performed fo]léwing the final

acceptance tests due to inéompieténess of these particular
-assemblies at the time; and are reported on under the Unit Level

‘Tests.

The test facf]fty brovides a meang for applying two-tone and
high - powér band - 1limited nbise test signals, and for measurement
of theAmagnitude of intermody]ation‘products‘generated by components
and sub~sy§tems for the Multi-Purpose UHF Satellite. Measurement
of third and higher~order two-tone products in a 10 Hz bandwidth
and of ﬁoise;genefated interﬁoduTatfon.in a 30 khz bandwidth)with

detection sensitivities of approximately -155 dBm and 59 K equivalent

noise respectively are catered for..




‘ 2.0 Summary

The fest Facility performance meets the requirements of
the Statement of Work in all respects as established for the
best-effort basis, and will meet tHe initial requirement for
~130 dBm third;qrder product measurement under careful
maintenance and test conditions.

The Source Sub-system provides amplifiér.power output
levels of +49.3 to +53.4 dBm over the frequency range
.275-330 MHz, with approximately +47.to +51 dBm power -into the
test facility load terminal. The power<amplifjer drive.ievels
are adjustable to -99 dB from maximum, and output levels are
moniforab]e to approximately 1 watt minimum by means of the
power meters. fhe maximﬁm noise power at the load as measured

. : . with 'a peak—reéponding meter was +51.8 dBﬁw.'

| | The freq&en;y stability 6F the synthesizers was shownh to be
compatible with the requiremenf for a fifteenth-order product
spectral Tinewidih of 10 Hz 3dB BW.

The Ff]ter Sub-system provides the necessary se]ectivfty
enab]ing the facility to meet residual two-tone intermod
requiréments QF less than 5i60 dBm at Fifteénfh order products,
-120 to —i30'dBm at thira?order, and noise-generated intermods
of less.than a 5°k equivalent'signa] in‘both high and low noise

bands.

o - -
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. | ~ The detector sub-system noise.level was approximately
~160 dBm for the two-tone test mode, and less thaﬁ a SOK
Gaussian noise signal in the noise test mode. .

. Intermod two-tone reference signals of approximately

;60 dBm at third-order fo -110 dBm at seventeenth-order .

can be generated by means of the diode-device coupled into

the standard linear load.

Both one and two—poft devices under test employing
‘Type N connectors can be measured, with receive filter

connections providing for both two-port reflected-mode

and two-port transmitted-mode measurements.
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4 . ' 3.0 Acceptance Test Results

Passive Intermodulation Test Facility

System and Subsystem Level Tests

According to Qualification Test

Plan Issue 3, Para. 2.0.

| ‘l’: | i | : | | " | ; : | . L :A: —  : | }
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Test 2.1. Power Output

. Test Performed at SRL: Nov.8.1976.

2.1.1 CW Mode, Single Tone.

Output Load power was measured using a Bird Wattmeter at the
standafd load terminal.
Output Power (Watts)

Test Freq. Channel 1 Channel 2

(mhz) _Load Source Load Source
275, 1o 220 125 190
300 110 185 115 160

30 5 10 95 140
330 50 85 109 165

Nofe 1: Tunable Filter F2 can be tuned to within 3 Mhz of F1 with

. minimal change of channel 1 output power, and vice versa. l.e.,

. 52 W. with Fé tuned to large separation; 50 W with F2 at 3 Mhz.
separation. | )
Note 2: Synthesfger 2 occasionally Fai]ed.to lock in frequency on the
-first,attempt at switch tuning. Repeaf swifching accomplisﬁed the
lock-on. |

2.1.2 Continuous Mode»

The Fq]]owing power readings were measured with a Bird Model 43
wattméter (Peak reading), and muét Eetfeated.with caution due to
the non-average reading.

-(1) High Band; Continuous noise power into load: iSO W. max.

(2) Low Band; Continous noise power into load: 175 W. max.
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2.1.3 Noise Mode, Noise diode off
Noise output power at load not detectable on 10 watt full scale
power meter (less than 0.1.W).

Test 2.2 Load VSWR.

Test Performed at SRL; Test not witnessed by Proj. Officer.
VSWR into 9dB Pad and Load: 1.25 1 referenced to 50 ohms.
(Fig. 3-1).

Test 2.3 Detector CW Sensitivity

Test Performed at CAL; The test equipment configuration' was

as follows:

HP 8660C | ~-20 dB Detector - Spectrum
GEN. Coupler | | Sub-system .Analyzer
: w/o Preselect
Filter
I
. Chart
- . "~ Recorder

Freq: 400.000 Mhz. HP 8660 output: -135 dBm. Detector Sub-system
“input: —iSS“dBm,- Spectrum analyzer Settings; 10 HzBW, 10 sec/cm.
Result: A - 155 dBm CW signal at the Detector Sub~system (Low-noise pre-

amp) input is clearly detectable. (Fig. 3-2).

Test 2.4 Detector Noise Sensifivity.
Test Performed at CAL; Sept. 28. 1976.
Test Equipment Configuration: Same as for Test 2.3 wifh the ex-
“ception that Signal Gén. HP 8640 repiaced'HP 8660C.

- Test Conditions:




‘ ’ . (1) Detector Sub-system input: =147 dBm (approx 5° K) .Spectrum

Analyzer BW: 30 Khz. |

Note

‘“The HP 8640 Signal Gen;'wés square-wave amplitude modulated by

means of the synchronous detector chopping signal within the

detector ‘control unft. The modulated outbut signal was assuméd '

to be 6 dB above CW values. , .

Result: A -147.dBm signal is detectable'with respect to&-147 dBm.

(Fig. 3-3).

(2) The internal noise sourte was attenuéted by 53 dB (atten =
33 dB) to buck the ~‘1h7 dBm Signal.

_ Noise diode power + 35.5 dB above KTB

- 53
- 18.5 dB w.r.t. 2900 K2 5O

Test 2.5 Passive Intermodulation.

Test Performed at SRL: Nov. 8.-1976.

" a) Reflected Mode Measurement

Results. 4
Test Freqs. (Mhz) Power at Amp. IM | IM
‘ _ Output (watts) Order (dBm)
1) f =275 .90
f =330 | 75 -3 -130
2) f =275 180
f =330 175 : 3 ©-120
3) f =310 90 | |
. f = 330 190 7 £ -160
o W f =325 75 -

f=330 T - 15 £ =160 -

i 8 R o N " ‘_.A - ¥~2< ~fun?m.gpnwwﬁf,;w;‘w_jwmw




Note: Detector Noise Leveléf - 160 dBm.

5) Reflected Mode Measurement of Type N 'T' Connector:

Test Freqs. (Mhz) "~ Power at Amp. IM Approx IM
Output (watts) Order - (dBM)
foo=275 8 |
f =330 90 .3 --103
f =30 90
fo =330 - 7 =150
£ =325 75 ” |

f =.330 75 15 £ -160
Note: Detector noise level = -160 dBm.

Ab) Transmitted Mode Measurement.

Results: Refer to Unit Level Test Results (P). -

c) Noise Mode Measurement.

‘ N ’ o Test Conditions: Noise - generatéd intermod levels were
| recorded by the strip—chért récorder for the following
conditions:
1) The outpu£ circuff'énd stéhdard load was éonnected for a
'Reflectea'mode measuremenf.. |
2) The source noise power waé turned 'off' to chart the detector
‘ o sdb—system reference le?ef.
3) - Full source noiée power into the load was applied to chart
the test faci]ity‘noise—generated»ihtérmods.
- L) A 5° K calibration noise signal was injected from the detgctor
sub-system standard noise séurce.
Reéult:» The chart deflection (not calibratéd) for noise-generated

‘intermods at full output power was much less than the 50 K

. ' » deflection.

- SINELAIR—




d) OQutput Circuit Connection Repeatability.

The Type N connection at the input to the 9 dB pad was
'aisconnectedland re-engaged approximately five times.
Result: At two-tone inbut power levels of 180 and 175 watts,
third-ordef intermod levels were repeatable between
-120 and -130 dBm levels.

Test 2.6. Measurement Time.

The Test facility was operated for a prolonged period.
(approx four hours). No significant change in amplifier output
power or system gain was noted. The operating temperatures of

all units remained within safe limits during the test.

" Test 2.7. Intermod Spectral Linewidth.
Result: A fifteenth-order product genefated by means of a small signal.
‘ ~diode coupled into the load circuit was\obsérQed on the Spectrum
Analyzer at a 10 Hz. IF BW setting.';The - 3 DB BW. of the producf
Was 10 Hz; The signal sources were concluded to be sufficiently
stable.

Test 2.9. Line Voltage Tolerance.

a) .Source Sub—systeh Output Power:
Result ‘A 5% change in line Qo]tage‘produced no discernab]é chéhgeg'
| in ampliffer_output power. |
b) Detector Sub-system Gain:
Result A 5% change in line Qoltage broduced no detectable-change in.
__— a - 135 dBm readout on the spectrum Analyzér‘linear scépe,‘
with a constant input signal of approximately -110 dBm into

the 20 dB coupler.
@
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h.o

Unit Level Test Results

(A)
(8)
(c)
(D)
(E)
(F)
(6)
(H)
(J)
(K)

(L)

(M)
(N)
(0)

(P) .

(@)
(R)

HPA 1 and 2

LNA and Mixer

450 Mhz Oscillator

Frequency Synthesizer 1 & 2.

Channelizing Filters F1, F2 with Combiner.

Noise Post-Filter F3

Noise Post-Filter Fh.

Noise Pre =~ Fi]ter FS.

Noise Pre - Filter F6.

Transmit Duplex Filter F7; Refl. mode.,

Receive Duplex Filter F8; Refl. mode.

Duplex Filters F7 é F8, Transmitted mode connection.
Duplexed ?ilters & Load; Third—order intermo&.
TestlE;;i]ity in Reflected mode; Third—order intermod.
Test Facility in_Trénsmittgd mode; Third-order intermpd.

Standard Non-linear Load; Intermod at Filter F8 output.

HP 8553B Spectrum Analyzer.

SB\&’%@MBE@




’1 . : ~ PASSIVE INTERMODULATION TEST FACILITY

UNIT TESTS
(A) Unit under test: 1 and 2
Test performed : Inputpower for 50 watts and 175 watts

output versus frequency range 275-330

MHz in 5 MHz steps

Equipment used : HP8660 Signal Generator and dual power

meters

Results:
: ‘ © Freq. (MHz) PIN(dBm) for 50 Watts out PIN(dBm) for 175 Watts. out
HPA'1~ HPA2 HPA 1 HPA 2
275 -10.5 =7.5 -3.0 -3.0
280 - . -10.0 -7.0 -3.5 -3.0
285 - -10.0 -7.0 -3.5° -2.5
290 - 9.5 -6.5 -3.0 -2.0
295 - 9.0 -6.5 -2.5 ~2.0
300 - - 8.5 -6.0 -1.5 -2.0
305 - - 8.5 -6.0 -1.5 -2.0
‘ 310 - 8.0 -6.0 -1.5 ~-2.0
o - 315 - 8.0 -6.5 -1.5 -2.0
320 - - 8.0 -7.0 -1.5 -3.0
325 - 8.0 -7.0 -1.5 -3.5
330 - 7.5 -7.0 -2.0 -3.0

_14_
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- (B) Unit under test: LNA and Mixer
Test performed : Output power (Pout) versus‘freqUency
range 370-406 MHz in 2 MHz steps, with

input level set at -120 dBm

Equipment used : 'HP8660 signal generator and HP Spectrum

Analyzer

Results:

Freq. (MHz) PoUT(dBm)
370 =77
372 =77
374 ' =77
‘ 376 =77
: . T 378 o -77
380 =77
382 . -77
384 ~77
386 , 77
- 388 ) - =77 L
390 ~77
392 : -76 -
394 -76
396 -76
398 ' =77
L4oo -77
. : o Lo2 -77
Lok - -77
Lo6 ‘ -77

Specfrﬁm Analyzer Settings: Bandwidth: f KHz/div
Scan Width:1 KHz/div
Log Ref.: -60 dBm
Video Filter: 10 Hz
. . Manual Scan used

..15_

'_-;Sﬁa%éimﬁg% |




(€) Unit under test: 450 MHz Local Oscillator
.' Test performed: Output pow.er at 450 MHé
Equipment used: HP Spectrum Analyzer with HF plug-in
Results: Output power is +13 dBm
Spectrum Analyzer Settings: Bandwfdth 100 KHz/div
Scan Width: 1 MHz/div
Log Ref.: 10 dBm with HP355C

VHF Attenuator at 10 dB

(D) Unit under test: Frequency Synthesizer 1 and 2

Teét performed:. Output power (P ) versus frequency range

out’ V
137-165 MHz in 2 MHz steps

' Equipment used: HP Spectrum Analyzer with HF plug-in

. Results:
_ . Freq. (MHz) " Synthesizer 1 Synthesizer 2
. e POUT(dBm) POUT(dBm)
137 . ~ 15
"139 - 1 - 15
11 - 11 ] 15
- 143 : 11 : 15
145 . : 10 15
47 10 15
149 10 ‘ 15
151 . 10 15
¢ _ . 153 10 15
155 ° 9 15
157 9 15
159 9 15
161 9 16
163 8 16
165 8 16

Spectrum Analyzer Settings: Bandwidth: 100 KHz/div
Scan Width: 1 MHz/div
Log Reg.: 10 dBm with HP355C

N . _ VHF Attenuator at 10 dB

| -16-
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PASSIVE INTERMODULATION TEST FACILITY

UNIT TESTS

\

Unit Under Test: Channelizing Filters F1, F2 with Combiner.

Test Performed:

(1)

(2)

(3)
()
(5)

(6)

Filter F1; Insertion loss and freq. response
fo = 275 mhz  (Fig. 4-1) |
%o = 300 mhz (Fig. 4-2)
fo = 330 mhz - (Fig. 4-3)

Filter F2; Insertion loss and freq. response.
fo = 275 mhz (Fig. 4-4)
fo = 300 mhz - (Fig. h-5)
fo = 330 mhz  (Fig. 46)

Isolation between input terminals at 3 mhz freq. separation
(Fig. 4-7).

Filter F1;  Input and output terminal VSWR at 300 mhz, with

50 (2 termination (Fig. 4—8);

Filter F2; lnput>and output terminal VSWR at 300 mhz, with
50 termination (Fig. 4-9).
Third order Intermodulation, referenced to Combiner output

terminal '0'. (Fig. 4-10).

Test Equipment:  HP 774D Directional Comp lex

HP 85548, 8552B Spectrum Analyzer
HP 84L44A Tracking Gen., HP735B Plotter,

SRL Intermod. Test Bed.

_‘]7-.
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(@

(H)

(“)

Unit

Under Test: Noise Post ~ Filter F3.

Test
(1)
(2)

(3)
Test

Unit

Performed:

Pass and Stop Bands insertion loss. (Fig.‘h~11).

Input and output terminals VSWR, with 50§7iterminatiqn
(Fig. 4-12). | |
Third—order Intermodulation at Terminals A & B. (Fig. 4-13).
Equipmént: as in (E) | -

Under Test: Noise Post - Filter Fh.

Test

(1)

(2)

(3)
Test

Unit

Performed:
Pass and Stop Bands Insertion Loss (Fig. 4-1L).

Input and output terminal VSWR with.SOS?-termination

. (Fig. 4-15).

Third- order intermodulation (Fig. 4-16).
Equipment: as In (E).

Under Test: Noise Pre-Filter F5. .

"Test

(1)
(2)

(3)

Test

Unit

Performed:
Insertion loss characteristic (Fig. 4-17).

Pass band insertion loss (Fig. 4-18).

Third-order intermodulation referenced to input and output

terminals (Fig. 4-19). . : =
Equipment: as in (E).

Under Test: Noise Pre-Filter F6.

 Test

m

(2)

Performed:

Insertion Loss characteristic. (Fig. 4-20).

Pass-band insertion loss. (Fig. 4-21).
Input and output terminal VSWR, with 5052 termination.

(Fig. 4-22).

_.]8_
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(K)

(L)

(M)

(4) Third-order intermodulation referenced to F6: input and

output terminals. (Fig. 4~23).
Test Equipment: as in (E)

Unit Under Test: Transmit Duplexer Filter F7/.

The following tests were performed with the 'Reflected mbdé'

duﬁlex connection (Part No. 350196) to Filter F8.

Test Performed:

(1) Pass-band insertion loss. (Fig. 4-24).
(2) Insertion loss characteristic. (Fig. 4-25).

(3) Input VSWR, with 50L2termination (Fig. 4-26).

(4)  Output VSWR (Fig. 4-27).

Test Equipment: as in (E).

Unit Under Test: Receive Duplexer Filter F8.

The following tests were performed with filters F7 “and F8

interconnected with the 'Reflected' Mode duplex connection.

. (Part No. "350196).

Test -Performed: _

(1) Pass-band insertion loss (Fig. 4-28).

(2) Insertipﬁ loss characteristic (Fig; 4-29).
(3)  Input VSWR (Fig. 4-30).

Test Equipment: as in (E).

Unit Under Test: Duplex Filters F7 and F8.

The following filter frequency response tests. were performed with
filters F7 and‘F8 duplexed by means of the 'Transmitted' Mode
duplex connection (Part Nos. 350197 and~350198). Variation of
Filter F8 pass band loss with effettiQé\lengtH'of Part No.350198
is demonstrated. | ‘

Test Performed:

-19-
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Note

Note:

(1) Filter F8 Insertlon ]oss characterlstlc for Part Nos 350197
and 350198 interconnected. (Flg 4 31)

(2) Fllter F8 pass band loss for Part Nos. 350197 and:550198"
interconnected. (Flg b4~ 32) | K

(3) Filter F8 pass band ]oss varlation with in cremental Ienéth _
change of stub path ]ength contalnlng Part No. 350198.
(Figs. h 33, 4 34)

(4) Fiiter F7 insertion loss characterietic for Part:Nos.350197-"
and 350198 interconnected. (Flg 4-35). \ | | |

(5) Fllter F7 pass band loss for Part Nos 356197 and 350198
|nterconnected (Fig. 4= 36) |

The stub electrical length (i.e., tota] 1ength of Part 350198 and

lnc]udlng the 50 ohm. transm|SS|on ]|ne deV|ce—under test) from the

Junctlon of Part 350197 through-to the qoupllng loop ground of

Filter F7 s requnred to be(?ov ) %} where

N = wave]ength in dielectric at the receive frequenty,
The admittance at the T- Junctlon ]ooklng toward F7 sheu]d be small
at the receive frequency to minimize the mlsmatch loss measurement
error.

Unit Under Test: Duplexing Filters. & Load

Test Performed: Third- order |ntermodulat|on measurement usnng SRL
IM test bed, for two 100 watt CW 5|gna]s |nto devnce under test
‘Measurements were limited to approxlmate]y —120 dBm minimum due to use

of temporary test cables and connections into the device under test.

(1) Dummy load (excluding Cable Pad) ~ 114 dBm. IM levels produced

by altermate resistor elements ranged to - 93 dBm.
(2) Dummy load and 9 dB Cable Pad: -117 dBm maximum. =130 dBm

-20-
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" (0)

(P)

(Q)

minimum with improved test connections.

(3) Filters F7 .and F8 connected via ref]ected mode'dup]ex:
connections; Third-order intermod measured at Fiiter FSU
output terminal; Test sfgna]s applied to Fi]tef F7. inéut

via SRL IM Test Bed:

f1 = 275 mhz, f2 . = 330 mhz. :Third~order IM at 385 mhz
= =~ 120 dBm max, -130 dBm min.

Unit Under Test: Passive Intermod. Test facility, complete with:

source, Filter, and Load Sub-systems.
Test Performed: Third-order intermod at 100 watt CW test signals

into load; Output circuit connections per reflected mode test.

Result

Third-order IM at 385 mhz = 125 dBm max.

fi

il

275 mh;.
f2 = 330 mhz.
S/N~- 10 dB, for detectér comprising HP8554B spectrum
>Ana1yzer é Avanfék QT0511 ; 501 Léw noise amp]ifief.

Unit Under Test: Passive Intermod. Test Facility complete with

Source, Filter, and Load Sub-systems.
Test Pefformed: Third-order intermod; output circuit connections
per transmitted mdde test; 100 watt CW test signals into load.
Result: - 120 dBm max. with test cable flexure. (Fig. 4-37).
Detector: HP 8554B Ana]yéer and Avantek UTO 511 + 501 LNA.

Unit Under Test: Standard Non-linear Load; comprised of Part

350230 Connected in series with Dummy Load and 9 dB Cable Pad.

.ﬂ-‘
-
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"~ o Test Performed: Third to seventeenth-orders intermod levels at

Filter F8 output terminal.

Results: Figs; 4-38, 4-39, 4-40. with Source sub-system output
power levels as nbted.

(R) Unit Under Test: HP 8553B Speétrum Analyzer.

Test Performed: as follows:

(1) Peak noise level vs. Bandwidth setting (Fig. 4-41).

(2) Third-order Intermod vs. frequen?y separation, for Out-of-Band
signals. (Fig. h-h2). -

(3) Third to seventh-order intermod versus two equal input signal

amplitude. (Fig. 4-43).
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1.0

f:"f
2.0
2.1

cases,

.~and the standard 1oad

N
.;“\

INTRODUCTION

inrorder to reduce-costs testlng Wll]. in.mostx
be performed at the system or . subsystem level
Tests pelformed at the unit level are prlmarlly
to verify operatlon or to verlfy ‘the manufacturer s
speclflcatlon.; Some unit and subsystem testshere also
intended to reduce the:amount‘ofgdeebugging}neeessary
after system.integration; | SRR

Section 2 outlines sjétem’and subSysten?tests~

according to Paragraph 6, Appendlxt'A' of the contract

Section 3 summarlzes unlt level tests to be R

performed durlng'the developmenteand pre~que11f1cation

test phases of the contract work plan, and for which

data is to be available at the omset of formal .-

qualification tests.

. SYSTEM AND SUBSYSTEM LEVEL TESTS

s

'Pover Output (System Level)

Measure the output power Wlth a Blrd Wattmeter o
or Wlth a hlgh pomer 50 ohm )
tapped 1oad as in Flgure 2, 1 under the followrng i
conditions: | ‘ 4 -
1. CW Mode at maximum‘output{,istone enduz_tones»
2. Noise mode at maximum*output . |

re_ s

3. Noise mode, with/ noise dgnQLty turned off

S\
\MQ%OQ»-
-1 - :




‘. . ' L be measured.

- . N o 2,2 Load VSWR (Unit Level Test).
- Measure the input VSWR over the frequency .
range 275-406 MHz using a Rhotector and ‘Chart

Recorder or similar technique, as in Figure 2.2,

2.3 Detector CW Sensitivity,

Either:
‘Input a calibrated signal from a standard signal
generator via a caiibrafedgcduﬁler‘instalied‘betweeﬁ
the standard load and duplexer fiiter, for example
as in Figure 2.3(a). Measure theidisplayed.power |
and signal/noise ratio éﬁ.fhe detector subéyste@. _ ; ‘

Verify that a -155.dBmAsignal at the test pdrt can o

Generate a variablé‘levél éignai at about
400 MHz from the source coﬁtrol unit by éetfing_oné
Synthesizer to aboﬁt lOQ‘MHz’and_ﬁsing the lbw‘leVéI_
4th harmoﬁic output from the fréduency dbubléfés- -
Connect the source control uﬁit'outpqt-to:the S o
Receive Filter input and adjﬁst the source Control
unit attenuator to provide a —155 dBm signél (or -

use extra attenuators if necessary). Calibrate the

-2 .

SINCLAIR



SINELAIR

receiver level by means of a HP 8640 signai genérator

with the detector subsystem at about 100 Hz bandwidth.
A typical COnfiguration is showﬁ in Figufe 2.3(b);

Measure the displayed power and signal/noise ratio -

on the detector subsystem. Verify‘that a -155 dBm

signal at the receive filter input can be measured.

Detector Noise Sensitivity
Either:
With the facility in the noise-test configuration

and with the source subsystem 'off', plot strip-chart
subsy ', plot strip

recorder reading vs. calibration noise attenuator

setting. Estimatevthe variancédof the recorder trace,
and - verify that 5%k exceés noise caﬁ be detected and
méésuredm&zgﬁ a 30'KHz-méasurement;bandwidth,\
Equipment configurgtion AS'in Figufe’?.A(a).‘~
O : | |

Usiﬂg*alHP 8640‘Sighal generator (or equivalent)

ihject a CW signal with aﬁ'energy‘level equivalent to

59K in a 30 KHz bandwidth and chopped by the synchronous

detector within the detector control unit. Verify

that a signal of this level can be detected and

‘measured, Equipment configuration as in Figure 2.4(b).




N

2.

5

Facility Passive Intermodulatlon

a)

)

e)

S 9

Set up the test fac111ty in two tone CW mode for

reflected IM measurement us1ng the faclllty standard

load. Measure the self generated PIM products and

verify the third, seventh, andcfrtteenth:order(f'
levels. | | K
Repeat a) in the two tone CW modefforttransmittedg

IM measurement.

Set up the facility in the noise¢test_modé;us1ngrthe

test faCllltY standard load t Measure the'seif-~l

generated 1ntermodulat10n noise and the effectlve

noise temperature‘lncrease‘over‘the detectorzsube' o

system noise.

Demonstrate output CerUlt connector malntenance

in. the two tone test mode for 3rd order measurement'y“

Measure the self PIM of the connectors and load

'Break and re—make the connectlons flve times and

»re—measure the PIM after each re—make - DemonstrateA:
that PIM. stablllty is Wlthln +3 db of the average?o*;:
value, with malntenance if necessary

' The equlpment set~up is as shown in Flgure 2 5




2.6

Measurement Time

Either: _ ‘

Place the facility in standby mode for;a IOng
period (all oscillators running)‘ Set up the fac111ty
as in 2.5 and measure the CW PIM levels u51ng a-
standard non-linear 1oad (to be provided) after S
30 minutes and 1 hour. Show that no 51gn1f1cant -
change (+ 3 db) in levels occurs between the tWo H
measnremente( | “ -

After the.above test, chanoe the frequency
and power levels systematlcally over the ranges.
Measure the CW intermods after 15 minutes and 30
minutes, Show.that.no significant change occure
between the two measurements. |

‘ Verlfy that the operating temperatures of all

units is within safe.llmlte after a prolonged period

of operation.

Or: |

| Place the facillty.in standby'mode for a longill
period (all oscillators running){ lSet~up'the facility
as in 2.5 and measure - the power ontnnt and receive

system gain after 30 minutes and.1l hour. VShow that -

‘no significant (+ 3 db) in values occurs between the

two measurements.

* Standby mode is not defined in the system speC1—
fication. It is assumed here to include all low power
units and units containing oscillators are fully N

energlsed and operating.

-5 -




2,

. 2.

7 B

8

After the above test, change the frequency and

power levels systematically over fhe ranges, Measure

the power output and gain after 15 minutes, and 30

minutes. Show that no significant change occurs
between the two measurements. Verify that the
operéting tempertures of all units is within safe

limits after a prolonged period of operation.

Intermod Product Spectral Linewidth

Set up the test facility in the two-tone CW -

- mode. Generate a high-order (seventeenth) IM by

coupling into the non-linear load. Demonstrate

that the product spectral linewidth is measureable

with a 10 Hz (12 Hz effective)fdetector baﬁdWidth,4

Source-Detector Subsystem Coupling (Qualitative only)

" During preliminary integration of theisoufée

detector subsystems, set up.the two subsystems .

-adjacent to each other and verify that no Sighificant

coupling problems exist.




. : 2.9"»

3.0

3.1

Line Voltage Tolerance -

Either: J i » : _
Set up the test faeility as~iﬁ‘2 5 withfthee'

non-linear load connected Verlfy the follow1ng

under line. voltage variations of + 5% from the

nomlnal llne voltage of 117 V AC N ‘

a) Less than + 3 db change.1n:the'ﬁeasufed‘ie§el

of -a third order IM‘ﬁroduct, in the CW mode.

" b) Less than 5°K chahgevin;indicéted excess noise

temperature in the noise‘test mode at low

excess noise temperature.

Measure the power output of the source sub-

system and the gain of the'detectorfsubsysteml

(in the}Cvaode) and ﬁefifY‘that‘ﬁeither'parameter'
' changes by more than + 3 db under line VOltége3f'

_variations of + 5% from the nominal voltageloflf

117 V.

UNIT LEVEL TEST SUMMARY (Test data to be prov1ded -
' for . 1nformatlon only)

Synthesizers

Power output ~ 13 dBm
Frequency range to 165 MHz

Phase noise verification .

Séé‘é@ﬁﬁ&@k




| ® . 3.2 HPA's
Gain and stability
Power output

Output VSWR tolerance

3.3 Source Coatrol Unit

CW output powef

Noise output power

3.4 Filters
Freqnenéy response .
Insertion Loss, including reflection'loss
: T , Intermodﬁlétion performance
§;J", ' 3.5 -‘Eﬁé‘
o | ' Gain
Intermod Intercept point

- Noise Figure

‘ 3.6 Local Oscillator

Frequency_>

- Output power

‘.. .

 SINCLAIR-




Detector Control Unit

Noise Source drive voltages
Chopper frequency and mark/space ratio
Synchronous detector D.C. zero and balance

Integrator time constant

Spectrum Analyzer

Noise Figure

Intercept Point

- DOCUMENTATION
Test results from Section 2 will be provided in

the fiﬁal.report.
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