Lf _.)L)./‘ CR-1999-209496 I

Report 11413 J
February 1998 GenNCorpP

AEROJET

Integrated Advanced Microwave Sounding Unit-A
(AMSU-A)

Performance Verification Report
METSAT (S/N: 107) AMSU-A1 Receiver Assemblies
P/N 1356429-1, S/N: F04, P/N 1356409-1, S/N: F04
7
-/ 5
Joso g25 575

Contract No. NAS 5-32314
CDRL 208

Submitted to:

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryland 20771

Submitted by:

Aerojet
1100 West Hollyvale Street
Azusa, California 91702

Aerojet —







Report 11413
February 1998

Integrated Advanced Microwave Sounding Unit-A
(AMSU-A)

Performance Verification Report
METSAT (S/N: 107) AMSU-A1 Receiver Assemblies
P/N 1356429-1, S/N: F04, P/N 1356409-1, S/N: F04

Contract No. NAS 5-32314
CDRL 208

Submitted to:

National Aeronautics and Space Administration
Goddard Space Flight Center
Greenbelt, Maryland 20771

Submitted by:

Aerojet
1100 West Hollyvale Street
Azusa, California 91702






Report No. 11413
February, 1999

PERFORMANCE VERIFICATION TEST REPORT
METSAT (S/N: 107) AMSU-A1 RECEIVER ASSEMBLIES
FOR
INTEGRATED ADVANCED MICROWAVE SOUNDING UNIT-A
(AMSU-A)

CONTRACT NO. NAS5-32314
CDRL PAR 3.3.2.1

FEBRUARY 1999

SUBMITTED TO

NATIONAL AERONAUTICS AND SPACE ADMINISTERATION
GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 20771

SUBMITTED BY

AEROJET ELECTRONIC SYSTEMS PLANT
1100 WST HOLLYVALE STREET
AZUSA, CALIFORNIA 91702






Report No. 11413
February, 1999

AMSU-A RECEIVER VERIFICATION TEST REPORT

LEVEL OF ASSEMBLY: SUBASSEMBLY
TEST ITEM: AMSU-A1 RECEIVER ASSEMBLY
P/N: 1356429-1, S/N: F04
P/N: 1356409-1, S/N: F04
TYPE OF HARDWARE: METSAT FLIGHT MODEL (FM)
TYPE OF TEST: FUNCTIONAL PERFORMANCE
VERIFICATION TEST PROCEDURE: AE-26002/6A

TEST FACILITY LOCATION: AESP
AZUSA, CALIFORNIA

SIGNATURE:

TEST ENGINEER: % vy DATE: &/ 72 /17 )F







Report No. 11413
February, 1999

TABLE OF CONTENTS
SECTION PAGE
1.0 INTRODUCTION 1
2.0 REASON FOR TEST 1
3.0 ACCEPTANCE TEST 1
4.0 ORGANIZATION OF TEST DATA 5
5.0 SUMMARY AND RECOMMENDATIONS 5
6.0 TEST DATA 6

7.0 ASSEMBLY INSTALLATION AND REPLACEMENT LOG






Report No. 11413
February, 1999

1.0 INTRODUCTION

The AMSU-A receiver subsystem comprises two separated receiver assemblies;
AMSU-A1 and AMSU-A2 (P/N 1356441-1). The AMSU-A1 receiver contains 13
channels and the AMSU-A2 receiver 2 channels. The AMSU-AL1 receiver assembly is
further divided into two parts; AMSU-A1-1 (P/N 1356429-1) and AMSU-A1-2
(P/N 1356409-1), which contain 9 and 4 channels, respectively. Figures 1 and 2
illustrate the functional block diagrams of the AMSU-A1 and AMSU-A2 receivers.

The AMSU-A receiver subsystem is located in between the antenna and signal
processing subsystems of the AMSU-A instrument and comprises the RF and IF
components from isolators to attenuators as shown in Figures 1 and 2. It receives the RF
signals from the antenna subsystem, down-converts the RF signals to IF signals,
amplifies and defines the IF signals to proper power level and frequency bandwidth as
specified for each channel, and inputs the IF signals to the signal processing subsystem.

The test reports for the METSAT AMSU-A receiver subsystem are prepared separately
for A1 and A2 receivers so that each receiver stands alone during integration of
instruments into the spacecraft. This test report presents the test data of the METSAT
AMSU-AL Flight Model No. 4 (FM-4) receiver subsystem. The tests are performed per
the Acceptance Test Procedure (ATP) for the AMSU-A Receiver Subsystem,
AE-26002/6A. The functional performance tests are conducted either at the component
or subsystem level. While the component-level tests are performed over the entire
operating temperature range predicted by thermal analysis, most subsystem-level tests are
conducted at ambient temperature only. Key performances (bandpass characteristics and
noise figure) of the receiver subsystem are verified over the operating temperature.

2.0 REASON FOR TEST

The ATP for the AMSU-A Receiver Subsystem, AE-26002/6A, is prepared to describe
in detail the configuration of the test setups and how the tests are to be conducted to
verify that the receiver subsystem meets the specifications as required either in the
AMSU-A Instrument Performance and Operation Specification, S-480-80, or in
AMSU-A Receiver Subsystem Specification, AE-26608, derived by the Aerojet System
Engineering. Test results that verify the conformance to the specifications demonstrate
the acceptability of that particular receiver subsystem.

3.0 ACCEPTANCE TEST

The acceptance tests for the AMSU-A receiver subsystem are performed either at the
component or subsystem level. The component-level tests are conducted per the ATP of



Figure 1. AMSU-A1 Receiver Functional Block Diagram
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each component at supplier’s facilities. The subsystem-level tests are conducted per the
ATP, AE-26002/6A at Aerojet Azusa facility.

The component-level tests include the center frequency, center frequency stability,
bandpass characteristics, gain stability, and gain compression. Although the bandpass
characteristics can change slightly in subsystem level, these performances are mainly
dependent on the component characteristics. The subsystem-level tests include the
center frequency, IF output power, bandpass characteristics, noise figure, noise power
stability, and the tunable short test.

The subsystem-level tests are performed on AMSU-A1 receivers: AMSU-Al-1 and
AMSU-A1-2. However, since the multiplexers of the AMSU-A1 system are inseparably
integrated to the receivers, the acceptance tests are conducted with the feedhorns directly
connected to respective multiplexers that precede the receiver subsystem. These tests are
performed at room ambient temperature.

Wire connections between the D-sub connectors and platinum resistance temperature
(PRT) sensors and thermistors, the D-sub connector and PLO lock detection terminals,
and the D-sub connector and survival heaters through the thermal switches are verified by
measuring either the resistances between the respective two pins or the voltages across
the respective two pins. The component bias voltages are verified by measuring the
voltages across the two respective banana jacks of the breakout box that are connected to
corresponding pins of the D-sub connector.

Because of the failures experienced in previous receivers, preliminary tests are
incorporated prior to the acceptance tests from this AMSU-AL1 receiver (S/N: FM4).
The preliminary tests included the bandpass characteristics, noise figure and noise power
stability. These tests were conducted on the receiver by temporarily mounting the
components on the receiver shelf without bonding and wiring. High noise figure of 6dB
was measured for channel 4 during the preliminary tests of the AMSU-A1-2 receiver.
Efforts were made to improve the noise figure by replacing the DRO (P/N: 1336610-4,
from S/N: 85042 to S/N: 85044), mixer/IF amplifier (P/N: 1331562-14, from S/N: 7A34
to S/N: 7A44), and isolator (P/N: 1356680-2, from S/N: 09 to S/N: 11), but the problem
was finally traced to higher insertion loss of the multiplexer (P/N: 1331507, S/N: 03).
The multiplexer (S/N: 03) was replaced by another (S/N: 05) and the replaced unit was
sent back to the supplier for repair. The preliminary tests were conducted on channels 6,
7,9, 10, and 15 for the AMSU-A1-1 receiver. Slightly high noise power stabilities were
measured for channels 9 and 10 but lowered by adjusting the LO power level fore these
channels.

During the acceptance tests, miswiring to channel 3 mixer/IF amplifier was revealed
and corrected by reversing the connections. Other than that, the acceptance tests went
smoothly for both AMSU-A1-1 and A1-2 receivers producing test results that meet all
specified requirements.
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Thermal cycling test was also implemented into the receiver tests starting with this
AMSU-A1 receiver (S/N: FM4). Each receiver shelf was subjected to two thermal
cycles between -20°C and +50°C and the bandpass characteristics and noise figure of the
channels were measured at two temperature extremes of -20°C and +50°C as well as at
room ambient temperature. For the Al1-1 receiver, the tests were performed for channels
6, 9, and 10 during the first thermal cycle and for channels 7 and 15 during the second
cycle. For the Al-2 receiver, the tests were performed for channels 3 and 4 during the
first thermal cycle and for channels 5 and 8 during the second cycle. No anomaly was
observed during temperature cycling of these receivers.

4.0 ORGANIZATION OF TEST DATA

The test data are organized in the following formats. The test data obtained at the
component level are first summarized for each category for all applicable receiver
channels. The bandpass characteristics of the filters are summarized only for the data
measured at mid-temperature. Supporting component test data over the operating
temperature range then follows the summaries.

The subsystem-level test data are organized for each receiver (Al-1 and A1-2), but not
necessarily in sequential order of tests performed. Test data recorded in the test sheet as
prepared in the ATP and related data plots are included in this test report.

5.0 SUMMARY AND RECOMMENDATIONS

The METSAT AMSU-A1 FM-4 receiver subsystem successfully passed all
performance requirements and is delivered to System Engineering for system integration
and test. The test data, in most cases, indicated adequate margins for key performance
specifications. The tunable short test was not performed on this unit as it was performed
on a previous receiver subsystem (S/N: FM-3).

To streamline the receiver tests, preliminary tests and thermal cycling test were
incorporated into the AMSU-A1 receiver subsystem starting with this unit (S/N: F04).
The preliminary tests were conducted on the receiver by temporarily mounting the
components on the receiver shelf without bonding and wiring. In case of a performance
anomaly or hardware failure, the problem could be corrected without going through the
lengthy processes involved with disassembling and reassembling the completely
assembled receiver hardware and associated document preparations as required when it
occurs during the acceptance tests. The thermal cycling test was implemented to flush
out any receiver failures experienced in system-level tests on previous instruments.

As a consequence of the preliminary tests, the receiver acceptance tests went smoothly
without an anomaly or a failure other than a minor miswiring problem.
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6.0 TEST DATA

In the following, the component and subsystem-level test data are organized as
delineated in Paragraph 4.0.
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COMPONENT-LEVEL TEST DATA
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Channel 3 LO

DRO (P/N: 1336610-3, S/N: 85093)






LITTON

— Solid State
TEST DATA SHEET 7.2
3 r FUNCTIONAL PERFORMANCE TESTS
T INITIAL DATA SET_MN /3 FINAL DATASET __~~
‘ LITTONTYPELSE 4qo03yg AM AESD 1336610-__32
.C‘ 'SERIAL NUMBER: 85043 QUAL TEST _N/A ACCEPT TEST -~
Basic Electrical Test; Ref. Test Para. 5.2.2
SPECIFICATION =kt LIMIT
Measurement at Vop=10 VDC
Temperature 22 oc Table IIIB
[nput Voltage IO vDC 10.0 +0.2 VDC
Input Current 179 mA Table I1IB
[nput Power, Py;q .79 W DC Pgiss max
Frequency, froom 50.20018 GHz Table IIIB
RF Output Power, P1.om 2.3 dBm 12to 17 dBm
Frequency Setting Accuracy, 018 MHz
AfS (= anom' o)
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurementat 9.5 VDCorat __ 4.5 VDC
- . Temperature 22 °C Table I1IB
" 9 Input Voltage 9. vDC 9.5 VDC or Para. 5.2.3.2
[nput Current {717 mA Table IIIB
Frequency, fieas £o.30018 GHz Table IIIB .
~  RF Output Power, Py 122  dBm 12to 17 dBm
Measurement at 10.5 VDCorat 6.5 VDC
Temperature : 22 °C Table [1IB
Input Voltage to. 5 VDC 10.5 VDC or Para. 5.2.3.3
Input Current mA Table [1IB
Frequency, fmeas 56.200t8 GHz Table I1IB
RF Output Power, Py - ]2.2. dBm 12to 17 dBm

Calculate Frequency Variation, Afy = freas - fTnoms

Afyat9.5VDCorat___ 4.5 VDC = £ MHz
Afyat10.5VDCorat_[0.C VvDC = 7( MHz
Calculate RF Output Power Variation. APy = Ppeas = Prooms
APyat9.5 VDCorat__9-s5 VDC = - 0! 4B
APy at 10.5 VDCorat _j0.5 VvDC = ~ 01 dB
Accept v Reject
\_p
Test Performed by Date _(-3_98
Litton QA Date JUN 15 1008
CODE IDENT NO. SIZE NUMBER REV SHEET 38 OF 68 J
56348 A 1300823 B3

ANMIA Ll ay e - -

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST/ SANTA CLARA, CA 95054
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LITTON

Solid State

TEST DATA SHEET 7.3
- FUNCTIONAL PERFORMANCE TESTS
' INITIAL DATA SET __M/A FINAL DATA SET

LITTONTYPELSE 9F03c Am

v

AESD 1336610- 3

SERIAL NUMBER: 85093 QUAL TEST __N/A ACCEPTTEST __ +—~
Temperature Testing at T=10°C, Ref. Test Para. 5.2.5.1

SPECIFICATION MEASUREMENT AT T=10° £1°C » LIMIT
Measurement at Vop=10 VDC

Temperature o °C 10°x 1°C

Input Voltage fo  VvDC 10.0 £0.2 VDC
Input Current mA Table IIIB

Input Power, Py 3 W DC Pdiss max
Frequency, figec 5ndoody GHz Table IIIB

RF Qutput Power, P gec ‘ 12,2 dBm 12to 17 dBm

Frequency and RF Output Power Variation With Volmge, Ref. Test Para 5.2.5.1
Measurement at 9.5 VDC or at ﬂ 5 VvDC

Temperature __lo = Table IIIB
Input Voltage 9.5 VvDC 9.5 VDC or Para. 5.2.3.2

1iput Current 174 mA Table IIIB
Frequency, fcas 5p.50d1  GHz Table IIIB
RF Output Power, P s 2.2 dBm 12to 17 dBm
Measurement at 10.5 VDCorat _{0.5 VDC
Temperature _ o -°c Table I1IB
Input Voltage 10.5 vDC 10.5 VDC or Para. 5.2.3.3
Input Current mA Table I1IB
Frequency, fieas 50.%0pd!l GHz Table I1IB
RF Output Power, Ppeas - 12.2 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = fiea - fio°c:
Afyat9.5VDCorat__94.5 VDC = ¢ MHz
Afyat 10.5 VDCorat_[0.5 VDC = ¢ MHz
Afr at 10.0 VDC (=f,gec ~Frnom) = 0.2%  MHz
Calculate RF Output Power Variation, APy = Preas - Pigec::
APy at9.5VDCorat 9.5 VDC = &€ dB
APy at 10.5 VDCorat _|©-5 VDC = dB
APT at 10.0 VvDC (=P10°C 'PTno;n) = — Q. ‘ dB

Accept v~ Reject
_ ’est Performed by ViJ Date &-3_98
TLitton Q.A. N Date __JUN 15 1998
~(22) -
CODE IDENT NO. SIZE/ NUMBER REV SHEET 39 OF 68
56348 A 1300823 B3

LITTON / SOLID STATE DIVISION / 3251 OLCOTT ST/ SANTA CLARA, CA 95034




LITTON

Solid State
TEST DATA SHEET 7.4
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET ___ /& FINAL DATASET
LITTONTYPELSE q03¢ AM AESD 1336610- 3
SERIAL NUMBER: 850°13 QUAL TEST __ N/A ACCEPT TEST ./

Temperature Extreme Testing at Tmin, Ref. Test Para. 5.2.5.2

*

SPECIFICATION MEASUREMENT AT Tmin +1°C LIMIT
Measurement at Vop=10 VDC

Temperature T Table I1IB
Input Voltage K] VDC 10.0 £ 0.2 VDC
Input Current 178 mA Table I1IB
Input Power, P, 1.8 W DC Pdiss max
Frequency, frmin - 50.300%4 GHz Table IIIB

RF Output Power. Prpin (2.1 dBm 12to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.2
Measurement at 9.5 VDCorat _ 4.5 VDC

Temperature - °C Table ITIB
wut Voltage El - 5 vDC 9.5 VDC or Para 5.2.3.2

~=put Current IS mA Table IIIB
Frequency, feas 5630237 GHz Table IIIB

RF Output Power, P, 2.4 dBm 12to 17 dBm
Measurement at 10.5 VDCorat_{0-5 VDC

Temperature — 1 °C Table IIIB

[nput Voltage . to,5  VDC 10.5 VDC or Para 5.2.3.3
Input Current {77 mA Table I1IB
Frequency, f .. _ Co3e037 GHz Table I1IB

RF Output Power, P s |21 dBm 12to 17dBm
Calculate Frequency Variation, Afy = fica - frmin®

Afyat 9.5 VDCorat 9.5 VDC = - 0.03 MHz

Afyat 10.5 VDCorat _lo.5 VDC = 0.0% MHz

AfT at 10.0 VDC (=mein 'anom) gi- l 6 MHz

Calculate RF Output Power Variation, APy = Py - Prmin?

APy at95VDCorat 4.5 VDC = g dB

APy at 10.5 VDCorat _{p - VDC = ) dB

APT at 10.0 VDC (=PTmin 'PTnom) = - 0-2- dB

Accept ___»_{____ Reject
~west Performed by VA — Date £-3-99%
Litton Q.A. JEER Date  _yun 15 1993
Voo | :
CODE IDENT NO. ‘ﬁ/ | NUMBER REV SHEET 40 OF 68
56348 A | 1300823 B3

LITTON / SQLID STATE DIVISION /3251 OLCOTT ST/ SANTA CLARA, CA 95054
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Solid State

TEST DATA SHEET 7.5
FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET__N/a  FINALDATASET .~

LITTONTYPELSE 49036 AM

SERIAL NUMBER: ___ 85093 QUALTEST _MN/A

Temperature Testing at T=30°C, Ref. Test Para. 5.2.5.3

AESD 1336610- 3
ACCEPT TEST -~

SPECIFICATION MEASUREMENT AT T=30° £1°C LIMIT
Measurement at Vop=10 VDC

Temperature 3 °C 30°£ 1°C

Input Voltage lo VDC 10.0+£0.2 VDC
Input Current - 179 mA Table IIIB
Input Power, P |- 779 wDC Pdiss max
Frequency, f34ec " 50.3%0059 GHz Table I1IB

RF Output Power, P;gec : 2.3 dBm 12to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3

Measurement at 9.5 VDC or at ﬁ.g vDC

Temperature __ 3 _°C
Input Voltage 9. VDC
aput Current 77 mA
Frequency, feas 50.30059 GHz
RF Output Power, P . 12.3  dBm

Measurement at 10.5 VDCorat t06.5  VDC

Temperature ____ %8 °C
Input Voltage 0.5 vDC
Input Current 178 mA
Frequency, fca 50.30059 GHz
RF Output Power, Pes - 2.2 dBm

Calculate Frequency Variation. Afy = fres - f30c:

Afyat9.5VDCorat _ 9.5 VDC = g
Afy at 10.5 VDCorat {0.5 VDC = S - S
Afy at 10.0 VDC (=f30ec “frnom) = __ 04

Calculate RF Output Power Variation, APy = P - Pioec::
APy at9.5 VDCorat 4. VDC =

MHz
MHz
MHz

Table IIIB

9.5 VDC or Para. 5.2.3.2
Table IIIB

Table IIIB

12to 17 dBm

Table IIIB

10.5 VDC or Para. 5.2.3.3
Table IIIB

Table IIIB

12to 17 dBm

APy at 10.5 VDCorat _{p.K VDC = 4 dB
AP at 10.0 VDC (=P3¢e¢ -Praom) = z dB
Accept d Reject
’est Performed by v Date €-3.9%
Litton Q.A. N Date _jyN 15 93
a2 ) : .
CODE IDENT NO. @ NUMBER REV SHEET 41 OF 68
56348 A 1300823 B3

LITTON / SOLID STATE DIVISION /3251 OLCOTT ST/ SANTA CLARA, CA 93054




LITTON

Solid State
TEST DATA SHEET 7.6
‘ FUNCTIONAL PERFORMANCE TESTS
N INITIAL DATA SET N/A  FINAL DATASET .
LITTONTYPELSE 90 3¢ AM AESD 1336610- O
SERIAL NUMBER: 85043 QUAL TEST _ N/ ACCEPT TEST L

Temperature Extreme Testing at Tmax, Ref. Test Para. 5.2.5.4

SPECIFICATION MEASUREMENT AT Tmax +1°C LIMIT
Measurement at Vop=10 VDC

Temperature Y °C Table IIIB

Input Voltage lo VDC 10.0+0.2 VDC
Input Current 182  mA Table IIB

Input Power, P .82 WDC Pdiss max
Frequency, frn.« "5b.244982 GHz Table IIB

RF Output Power, P, 2. dBm 12t0 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.4
Measurement at 9.5 VDCorat_4<”  vDC

Temperature ¢ ¢ Table ITB

Input Voltage < VDC 9.5 VDC or Para 5.2.3.2
. ut Current 180 mA Table IIIB
“rrequency, fioea 03.29981  GHz Table ITIB

RF Output Power, P, 12 dBm 12to 17 dBm

Measurement at 10.5 VDCorat _{0S  VDC

Temperature Y oc Table IIIB

Input Voltage ' [6.5 VDC 10.5 VDC or Para 5.2.3.3

Input Current 122 mA Table IIIB

Frequency, fc. 50-29979 GHz Table IIIB

RF Output Power, P . - j2! dBm 12t0 17 dBm

Calculate Frequency Variation, Afy = £ - frma:

Afy at9.5VDCorat 9§ VDC = ~0.02 MHz

Afyat10.5VDCorat_{o.&  VDC= _—o¢.0d MHz

Afr at 10.0V (=frmax ~Fraom) = - 0.3¢ MHz

Calculate RF Output Power Variation, APy = Ppeas - Prnom:

APy at9.5 VDCorat_ 4.5 VDC= & dB

APy at 10.5 VDCorat _tol VDC= 4 dB

APT at 10.0 VDC (=PTM'PTn8ﬁ) = ~ 0. L dB

Accept __ ~  Reject
. st Performed by Vd e Date £-3.98
>ritton Q.A. { ;I _:41 Date JUN 15 1033
&
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LITTON

Solid State
TEST DATA SHEET 7.7
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET__ N FINAL DATA SET (e
LITTON TYPELS € o AESD 1336610- __>
SERIALNUMBER: __A&pngs  QUALTEST m/A  ACCEPTTEST e
= ]

Power Supply Immunity, Ref. Test Para, 5.2.4
SPECIFICATION MEASUREMENT AT Tnom #1°C LIMIT
Initial Measurement s
Temperature 22 °C Table [1IB
Input Voltage o vVDC 10.0 £ 0.2 VDC
Input Current I8n mA Table [1IB
Input Power [-20  WDC Pdiss max
Frequency (froom) 5030007 GHz Table I1IB
RF Qutput Power i2.2. dBm 12to 17 dBm
Frequency Setting Accuracy, Afs (= frpom-Fo) 007 MHz
Performance After Short Circuit on Power Supply: Ref Test Para 5.2.4.2
Input Voltage o vDC 10.0 +0.2 VDC
Input Current 180 mA Table IIIB
Input Power .80 _WDC Pdiss max
Frequency 20008 GHz Table I[IB
RF Output Power 12,2 dBm 12t0 17 dBm
Jver Voltage: Ref Test Para 5.2.4.3
Overvoltage Input Voltage 28 vDC +28V
Performance After (nput Overvoltage
Input Voltage Ko} vDC 10.0 +0.2 VDC
Input Current |80 mA Table I[IB
Input Power -€0 W DC Pdiss max
Frequency 50.30010 GHz Table I1IB
RF Output Power - [2.2. dBm 12t0 17 dBm
Reverse Polarity: Ref TestPara5.2.4.4
Reverse Input Voltage —1o vDC. -10.0£ 0.2 VDC
Performance After Reverse Input Voltage
Input Voltage vDC 10.0 £0.2 VDC
Input Current __ 180 maA Table I[IB
Input Power _ 1.Ba WwWDC Pdiss max
Frequency, fraom _£0.30614 GHz Table [i1IB
RF Output Power 2.2 dBm 12to 17 dBm
Frequency Setting Accuracy, Afs (= fraom-Fo) 0.1 MHz

Accept v Reject

-~ Test Performed by V@:":\ Date (- 3.98
Litton Q.A. (=31 Date__ JUN 15 1933
\&c ' ~
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LITTON

Solid State
TEST DATA SHEET 7.22A
FUNCTIONAL PERFORMANCE TESTS
\. INITIAL DATA SET __m/A FINAL DATASET »
LITTONTYPELSE 9403t Am AESD 1336610- 3
SERIAL NUMBER: 85093 QUAL TEST _ N/A ACCEPT TEST v

Frequency and Power Hysteresis: Ref Test Para. 5.8

TEST DESCRIPTION UMI:LS
1. Initial Performance at Tnom % 1°C
Temperature 22 °C Tnom £ 1°C
Frequency, froom 5D.300!4 GHz Table IIIB
RF Output Power, Pt om 2.3  dBm 12to 17 dBm
Input Voltage, Vg _ o wvDC 10+ 0.2 VDC
Input Current. Ig 119 mA Table IT1IB
Frequency Setting Accuracy, ___ 0.l4 MHz
AfS (= anom'Fo)
2. Performance at Tnom * 1°C after +60°C soak.
Temperature 2L °C Tnom = 1°C

cequency, fca 50.2000¢ GHz Table I1IB
RF Output Power, P, 121 dBm 12to 17 dBm
Input Voltage ' lo VvDC Vg £=.005 VDC
Input Current /180  mA Table I1IB
3. Performance at Tnom = 1°C after -30°C soak.
Temperature 22 °C Tnom % 1°C
Frequency, f .. 5620037 GHz Table I1IB
RF Output Power, P,c.c 32.2 dBm 12to 17 dBm
Input Voltage to VDC Vg = .005 VDC
Input Current 180 mA Table IIIB
Calculate frequency variation, Afy; = {5 - froom:
Afy after 60°C soak = -0.1 MHz
Afy, after -30°C soak = 0.23 MHz
Calculate RF output power variation, APy = Ppcas - Prnom:
APy, = after 60°C soak = ‘ —0-2 dB
APy, = after -30°C soak = - 0.1 dB

Accept 2~ Reject
‘,est Performed by \VA N) (U‘l\ Date - 3.
Litton Q.A ( ; J Datc U 1
N .
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LITTON

Solid State

TEST DATA SHEET 7.23A
FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET !Ué FINAL DATA SET [

LITTONTYPELSg __903¢ AM
SERIAL NUMBER: 85 091

QUAL TEST

N

AESD 1336610- 3
ACCEPT TEST o

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

TEST DESCRIPTION

Initial Measurement. Ref Test Par. 5.9.1

Temperature 232 °C
Frequency ;30007 GHz
RF Output Power 123 dBm
Input Voltage 10 VDC
Input Current 18O mA

Reference test. Ref. Test Para. 5.9.3

Sa.a30a007 GHz
_1z.2 dBm

Frequency, fa.¢

‘_F Output Power, Pg¢

Load Pulling Test. Ref. Test Para. 5.9.4

Maximum Frequency, f .. 50 .20008 GHz

Minimum Frequency, f . 50 .300 06 GHz
Maximum RF Output Power P -127 dBm
Minimum RF Output Power, P ca 136 dBm

>

LIMITS

24°C £ 5°C
Table IIIB
12t0 17 dBm
10+ 0.2 VDC
Table ITIB

Table I1IB

Table [IIB
Table IIIB

Calculate maximum positive (., is greater than fp.() and negative (£, is less than fz,¢) frequency variation,

A‘fL = fmez\s - fRet':
Maximum Positive Af, = [N e] MHz
Maximum Negative Af; = — -0.0] MHz

Calculate maximum positive (P, is greater than Py () and negative (P, is less than Pg.¢) RF Output Power

Variation. APL = Pmcas - PRef:

Maximum Positive AP = __©5 d
Maximum Negative AP| = _-oy dB
Accept ___ _ Reject
‘est Performed by TN Date &-3-9%
Litton Q. A. (621 Date JUN 15 1908
\ >/ -
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LITTON

Solid State
TEST DATA SHEET 7.23B
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET N/A _ FINALDATASET __ "
LITTONTYPELS € 9036 AM AESD 1336610- 3
SERIAL NUMBER: 85043 QUAL TEST U/A ACCEPT TEST S

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9 ,

TEST DESCRIPTION LIMITS

Output Open and Short. Ref. Test Para. 5.9.5

Temperature 273 °C 24°C £ 5°C

Frequency: 50.20010 GHz Table I1IB

RF Output Power: |2> ~ dBm 12to 17dBm )
Input Voltage o vDC 10£0.2 VDC :
Input Current:. 1R mA Table I1IB

Results: ~ Acceptable No Damage or Degradation

~-]culate maximum Frequency Accuracy (both positive and negative),
' e = A (Use worst-case Afg from 7.2, 7.7, and 7.22A) + Afy (from 7.22A) + Afy (from 7.23A):
Maximum Af, . = o.u2 MHz (Positive) Table I1IB

-~ .l MHz (Negative) Table IIIB

Calculate maximum Short-term Frequency Stability (both positive and negative),
Afy.,r = Afy + Af; (Use worst-case Afy and Afy from 7.2 thru 7.6):

Maximum Afy,t = o. ub MHz (Positive) Table IIIB
- 0.29 MHz (Negative) Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative),
APoy = APy, + AP (Use worst-case APy and APy from 7.2 thru 7.6) + APy (from 7.22A) + AP (from 7.23A):

Maximum APqy = o.5 dB (Positive) 1.0dB
o9 dB (Negative) -1.0dB
Accept __ Reject

Test Performed by DH Date & 2-G
~ %< ,
“Litton Q.A. - Date _ YUN 15 1998
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LITTON

Solid State

TEST DATA SHEET 7.2

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET_ NyjA FINAL DATA SET _/

LITTON TYPE LSE 203. AE/A
SERIAL NUMBER: 85044

Basic Electrical Test; Ref. Test Para. 5.2.2

AESD 1336610-_4

QUAL TEST _ M JA ACCEPT TEST _v"_

SPECIFICATION MEASUREMENT AT Tnom +1°C LIMIT
Measurement at Vop=10 VDC
Temperature 22 °C Table 1B
Input Voltage ) VDC 10.0+02 VDC
Input Current I, mA Table IIB
Input Power, Py 196 W DC Pyiss max
Frequency, fruom 518014 GHz Table IITB
RF Output Power, Prpom {2. dBm 12t0 17 dBm
Frequency Setting Accuracy, Q.1 MHz
AfS (= f‘l‘nom‘Fo)
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurement at 9.5 VDCorat_ 8.5 VDC
Temperature 22 °C Table IIIB
Input Voltage 4.5 _VDC 9.5 VDC or Para. 5.2.3.2
"nput Current 114___mA Table IIB
rrequency, fimeas 5800114 GHz Table IIB
RF Output Power, P, 2.1 dBm 12to 17 dBm
Measurement at 10.5 VDCorat _{0.5 VDC
Temperature 22 °C Table ITIB
Input Voltage jo.5  VDC 10.5 VDC or Para. 5.2.3.3
Input Current 115 mA Table IIB
Frequency, fineas 5180014 GHz Table IIIB
RF Output Power, Py i2.1 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = freas - frnom
Afyat9.5 VDCorat_4.5 VDC= ] MHz
Afyat10.5VDCorat §0.5 VDC = g MHz
Calculate RF Qutput Power Variation, APy = Preas - PTnoms
APy at9.5VDCorat 4.5 vDC = é dB
APy at 10.5 VDCorat (0.5 VDC = ] dB
Accept _/__ Reject
Test Performed by JED /7 N\ Date 1-35-98
~— Litton QA ( “\:/ : :, Date JuL 2 9 1398
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LITTON

Solid State
TEST DATA SHEET 7.3
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __ NJA FINAL DATA SET

LITTON TYPE LSE 03¢ AEIA | AESD 1336610- 4

SERIAL NUMBER: _£5044 QUAL TEST __NJA ACCEPT TEST _y~

Temperature Testing at T=10°C, Ref. Test Para. 5.2.5.1

SPECIFICATION MEASUREMENT AT T=10° £1°C LIMIT
Measurement at Vop=10 VDC
Temperature o __°C 10°+ 1°C
Input Voltage 10 VDC 10.0+£0.2 VDC
Input Current 11706 mA Table IIIB
Input Power, Py .., WDC Pdiss max

- Frequency, figec 52%0049 GHz Table ITIB
RF Output Power, P j2.0 dBm 12to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.1
Measurement at 9.5 VDCorat_ 4.5 VDC

Temperature o °C Table ITIB
Input Voltage 4.5 VDC 9.5 VDC or Para. 5.2.3.2
Input Current 114 mA Table IIIB
Frequency, fieas 5280049 GHz Table IIIB
RF Output Power, P, 2. dBm 12to0 17 dBm
Measurement at 10.5 VDCorat _jo.5 VDC
Temperature o °C Table IIIB
Input Voltage .5 VDC 10.5 VDC or Para. 5.2.3.3
Input Current 14 mA Table IIIB
Frequency, f,.. 5280048 GHz Table [IIB
RF Output Power, P, 2.0 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = fiess - fioec:
Af,at9.5VDCorat_4.5 VDC = @  MHz
Afy at 10.5 VDC or at J0.5 VDC = _—fBgl MHz
Af; at 10.0 VDC (=fgec ~Frnom) = -$.25 MHz
Calculate RF Output Power Variation, APy = Ppeas - Pigec::
APy at9.5 VDCorat _ 4.5 vDC = __# 4B
APy at10.5VDCorat _Jo.5 VDC = 6 dB
APz at 10.0 VDC (=P gec “Prnom) = -0.4 dB
~ Accept__ __ Reject
Test Performed by Date 1-25-498
Litton Q.A. €2 Date __ JUl 29 1908
N
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LITTON

Solid State

TEST DATA SHEET 7.4
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __ N/A FINAL DATA SET ;/

LITTON TYPE LSE 403, AfJA AESD 1336610- 4
SERIAL NUMBER: _§5044 QUAL TEST __\JA ACCEPT TEST __/

Temperature Extreme Testing at Tmin, Ref. Test Para. 5.2.5.2

SPECIFICATION MEASUREMENT AT Tmin +£1°C LIMIT
Measurement at Vop=10 VDC
Temperature =1 °C Table IIB
Input Voltage 10 VvDC 10.0+0.2 VDC
Input Current 1 mA Table ITIB
Input Power, P, 1190 WDC Pdiss max
Frequency, frmin 52194494 GHz Table [IIB
RF Output Power, Py 1.8 dBm 12to 17 dBm
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.2
Measurement at 9.5 VDCorat 4.5 VvDC
Temperature S B Table IIIB
Input Voltage 4.5 vDC 9.5 VDC or Para 5.2.3.2
"nput Current 114 mA Table I1IB
Frequency, fcas 51n9482 GHz Table IIB
RF Output Power, P .. i.8 dBm 12to 17 dBm
Measurement at 10.5 VDC or at ]Q 5 VDC
Temperature =1 _°C Table IIIB
Input Voltage 0.5 VDC 10.5 VDC or Para 5.2.3.3
Input Current {16 mA Table I1IB
Frequency, fica 5219981 GHz Table IIIB
RF Output Power, P, II.§ dBm 12to 17 dBm
Calculate Frequency Variation, Afy = f;ca - frmint
Afyat9.5VDCorat _ 4. § VvDC= ~-0,00 MHz
Afyat 10.5VDCorat {9 5 VvDC = -0,017 MHz
Af‘r at 10.0 VDC (=mein 'f'l'nom) 'ﬂ.’ 8 MHz
Calculate RF Output Power Variation, APy = Ppeas - Prmin’
APy at9.5 VDCorat _ 4.5 VDC = 8 dB
APyat10.5VDCorat_[0-5 VDC = 1] dB
APrat 10.0 VDC (=P1min -Proom) = _=-03 dB
Accept ___;/___ Reject
Test Performed by Date 1-35-9%8
Litton Q.A. ) Date UL 2 9 1998
S L
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LITTON

Solid State '
TEST DATA SHEET 7.5

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET N/ FINAL DATA SET /

LITTON TYPELSE 403, AE A AESD 1336610- 4
SERIAL NUMBER: 85644 QUALTEST_NJA = ACCEPT TEST

Temperature Testing at T=30°C, Ref. Test Para. 5253

SPECIFICATION MEASUREMENT AT T=30° £1°C LIMIT
Measurement at Vop=10 VDC

Temperature 3 _°C 30°£1°C
Input Voltage i0 vDC 10.0+ 0.2 VDC
Input Current 111 mA Table IIB
Input Power, P .11 WwDC Pdiss max
Frequency, f3gec 5280043 GHz Table OIB

RF Output Power, P3gec 1.8 dBm 12to 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3
. Measurementat 9.5 VDCorat_§.5 VDC

Temperature 3 °C Table 1IIB
Input Voltage 45 vDC 9.5 VDC or Para. 5.2.3.2
Input Current NS mA Table IIIB
“requency, fieas blgoot, GHz Table IIIB
RF Output Power, P . {1.8 dBm 12to0 17 dBm
Measurement at 10.5 VDCorat__j8.5 VDC »
Temperature 30 _°C Table IIIB
Input Voltage 10.5 VDC 10.5 VDC or Para. 5.2.3.3
Input Current 176 mA Table IIIB
Frequency, fpeas 28004  GHz Table IIIB
RF Output Power, Py, 1.8 dBm 12 to 17 dBm
Calculate Frequency Variation, Afy = fipess - froec
Afyat9.5VDCorat__ 4.5 VDC = 603 MHz
Afyat10.5 VDCorat_[0.5 VvDC = __6.06b MHz
Afy at 10.0 VDC (=f3gec -Fraom) = -0l Mz
Calculate RF Output Power Variation, APy = Preqs - P3gec:!
APy at9.5 VDCorat _4.5 VvDC = __© _dB
APy at10.5VDCorat 9.5 vDC = __©® __dB
APz at 10.0 VDC (=P3°¢ -Paom) = -03 dB
Accept __/_ Reject
Test Performed by Date _1-25-9%
Litton Q.A. - Date gy 29 1003
\"-/
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LITTON

Solid State
TEST DATA SHEET 7.6

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET__NJA FINAL DATA SET _y/

LITTON TYPE LSE 403¢ AF[A AESD 1336610- 4
SERIAL NUMBER: _£§5044 QUAL TEST __MJA ACCEPT TEST

Temperature Extreme Testing at Tmax, Ref. Test Para. 5.2.5.4

SPECIFICATION MEASUREMENT AT Tmax +1°C LIMIT
Measurement at Vop=10 VDC

Temperature 4 °C Table IIIB
Input Voltage 10 VvDC 10.0+0.2 VDC
Input Current 8 mA Table IIIB
Input Power, P g L19 WDC Pdiss max
Frequency, frmax 5280085 GHz Table IIB

RF Output Power, Py -8 dBm 12t0 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.4
Measurement at 9.5 VDCorat _ 4.5 VDC

" Temperature M °C Table IIIB
Input Voltage 4.5 VvDC 9.5 VDC or Para 5.2.3.2
Input Current 11 mA Table IIIB
Frequency, fiea 5080083  GHz Table [TIB
RF Output Power, P, e dBm 12t0 17 dBm
Measurement at 10.5 VDCorat _J0, 5 VDC
Temperature 4 °C Table ITIB
Input Voltage 0.5 VvDC 10.5 VDC or Para 5.2.3.3
Input Current _ 1% mA Table ITIIB
Frequency, fircas 528¢082 GHz Table IIB
RF Output Power, P 1.8 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = 5 = frma
Afyat9.5VDCorat__4.5 VDC = -0.02 MHz
Afyat10.5VDCorat _§9.5 VDC = -0.03
AfT at 10.0V (=meax 'anom) = G, I I MHz
Calculate RF Output Power Variation, APy = Peas - Prnom:
APy at9.5 VDCorat__4.5 VDC = é dB
APy at 10.5VDCorat_[0.5 VDC = /] dB
AP T at 10.0 VDC (=P'rmax'P‘rnom) = = Q.& dB
Accept __L__ Reject
Test Performed by Date _}115-48
Litton Q.A. Date JUL 2 9 1998
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LITTON

Solid State
TEST DATA SHEET 7.7
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET_N/A FINALDATA SET__y
LITTON TYPE LSE %o% QE [A AESD 1336610- _4
SERIAL NUMBER: QUAL TEST N [A ACCEPTTEST _ v~
Power Supply Immunity, Ref. Test Para, 5.2.4
SPECIFICATION MEASUREMENT AT Tnom +1°C LIMIT
Initial Measurement
Temperature Table IIB
Input Voltage m VDC 10.0£02 VDC
Input Current Table ITIB
Input Power ‘ lg W DC Pdiss max
Frequency (fraom) SQ 19 _GHz Table IIIB
RF Output Power 2.9 dBm 12t0 17 dBm
Frequency Setting Accuracy, Afg (= frum-Fo) .19 MHz
W s 4
Input Voltage 0.0 vDC 10.0+ 02 VDC
Input Current M mA Table IIB
Input Power ' 11 __wDC Pdiss max
Frequency 528001] GHz Table IIIB
RF Output Power 12, dBm 12to 17 dBm
ver Voltage: Ref Test Para 52.4.3
Overvoltage Input Voltage 428 vDC +28V
Performance After [nput Overvoltage
Input Voltage 0.0 vDC 10.0 + 0.2 VDC
Input Current {71 mA Table [IIB
Input Power L1711 W DC Pdiss max
Frequency _ 5180014 GHz Table IIIB
RF Output Power 2.1 dBm . 12 to 17 dBm
\ ity: 44
Reverse Input Voltage -10.6 VvDC -10.0£02 VDC
er Reve Voltag

Input Voltage jo.0 vDC 10.0+02 VDC
Input Current 190 mA Table IIIB
Input Power L.l _wDC Pdiss max
Frequency, fr.om _BR0010  GHz Table I1IB
RF OQutput Power o} dBm 12to 17 dBm
Frequency Setting Accuracy, Af (= from-Fo) 8.0 MHz

Accept __i/___ Reject
Test Performed by _JED y AR Date __1-25-98
Litton Q.A. {LITTON l Date _JH_bg_g__’fggg__

\nuro/ hd
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LITTON

Solid State

TEST DATA SHEET 7.22A

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __ QA FINAL DATA SET

LITTON TYPE LSE 4030 AFlA

AESD 1336610- 4

SERIAL NUMBER: 85044 QUAL TEST __NIA ACCEPT TEST
Frequency and Power Hysteresis: Ref Test Para. 5.8
JEST DESCRIPTION LIMITS
1. Initial Performance at Tnom + 1°C
Temperature 22 °C Tnom £ 1°C
Frequency, fryom 5180084 GHz Table IIIB
RF Output Power, Pryom {20 dBm 12t0 17 dBm
Input Voltage, Vg 10 VvDC 10+ 0.2 VDC
Input Current, I 11 mA Table IITB
Frequency Setting Accuracy, 6.84 MHz
AfS (= anom'Fo)

2. Performance at Tnom + 1°C after +60°C soak.
Temperature __d  °C Tnom + 1°C
Frequency, f ... _BIgno18 GHz Table IIIB
RF Output Power, P, __j2.0 dBm 12to 17 dBm
Input Voltage 10 vDC Vg £.005 VDC
Input Current N8 mA Table IIB
3. Performance at Tnom + 1°C after -30°C soak.
Temperature 23 °C Tnom + 1°C
Frequency, f .. 5806029 GHz Table ITIB
RF Output Power, P, ilL, dBm 12to 17 dBm
Input Voltage 10 VvDC Vg+£.005 VDC
Input Current 11 mA Table ITIB
Calculate frequency variation, Afy; = ;. = frnom:
Afy; after 60°C soak = __-0.0b MHz
Afy after -30°C soak = -8.55 MHz
Calculate RF output power variation, APy = Ppuess = Proom
APy = after 60°C soak = @ dB
APy = after -30°C soak = -¢.4 dB

Accept / Reject
Test Performed by P Date 1-35-98
Litton Q.A. /4 ;07)61\ Date JUL 2 9 1998
\ 46.0 /
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LITTON

Solid State
TEST DATA SHEET 7.23A
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __ nJp  FINAL DATA SET
LITTON TYPE LS 903k AfJA AESD 1336610-

SERIAL NUMBER: _§85044

A
QUAL TEST __NJA ACCEPT TEST _V/
Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

TEST DESCRIPTION LIMITS
Initial Measurement. Ref Test Par. 5.9.1

Temperature 22 °C 24°C £ 5°C
Frequency 52.800&! GHz Table IITB

RF Output Power ___i=2.)  dBm 12t0 17dBm
Input Voltage o VvDC 10£0.2 VDC
Input Current _i7z mA Table IIIB

Reference test. Ref. Test Para. 5.9.3

Frequency, fg.¢
RF Output Power, Pg.¢

52.800¢1GHz
-2.2 dBm

Load Pulling Test. Ref. Test Para. 5.9.4

Maximum Frequency, fpeas
Minimum Frequency, fyes

52.%0062 GHz

Maximum RF Output Power P,
Minimum RF Output Power, Ppeas

Calculate maximum positive (£, is greater than fg.¢) and negative (f,., is less than fp ) frequency variation,

Afy = fneas - fret:

Maximum Positive Afy =
Maximum Negative Af; =

Calculate maximum positive (P, is greater than Pp.o) and negative (P is less than Pg.d) RF Output Power

Variation, AP; = Ppcas - Prest

Maximum Positive AP| =
Maximum Negative AP; =

52.8300¢g| GHz
-2 dBm

-29 dBm

o.ol MHz
Q MHz

Q.| dB
- O dB

Accept .~ Reject

Table ITIB

Table IIB
Table IIIB

Test Performed by o — Date 7-27-9K%
Litton Q.A. (=) Date JUL 2 9 1598
\ .2
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LITTON

Solid State
TEST DATA SHEET 7.23B
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET __N[A  FINAL DATA SET /
LITTON TYPE LSE 9036 AE[A AESD 1336610-
SERIAL NUMBER: #5044 QUAL TEST __ N|A ACCEPT TEST

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9
TEST DESCRIPTION LIMITS

Output Open and Short. Ref. Test Para. 5.9.5

Temperature 223 °C 24°C £ 5°C
Frequency: s2.80062 GHz Table IIB
RF Output Power: j9.) dBm 12to 17 dBm
Input Voltage lo_ VDC 1002 VDC
Input Current: | 177 ___mA : Table IIIB
. Results: _ / Acceptable No Damage or Degradation

Calculate maximum Frequency Accuracy (both positive and negative),
Af,.. = Afg (Use worst-case Afg from 7.2, 7.7, and 7.22A) + Afy (from 7.22A) + Af; (from 7.23A):

Maximum Af,.. = 0:85 MHz (Positive) Table IIB
-0.55 MHz (Negative) Table IIIB

Calculate maximum Short-term Frequency Stability (both positive and negative),
Afy,1 = Afy + Afy (Use worst-case Afy, and Afy from 7.2 thru 7.6):

Maximum Afy.t = o017 MHz (Positive) Table ITIIB
: -0.%7 MHz (Negative) Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative),
APgy = APy + APy (Use worst-case APy and APy from 7.2 thru 7.6) + APy (from 7.22A) + AP, (from 7.23A):

Maximum APgy = o.4 dB (Positive) 1.0dB
08 dB (Negative) -1.0dB
Accept . Reject
Test Performed by o Date _7-27-9K
Litton Q.A. ™ Date JUL 2 9 1998
UTTC.*‘)
CODE IDENT NO. SIZE —"NUMBER REV SHEET 61 OF 68
56348 A 1360825 B3
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Report No. 11413
February, 1999

Channel 5 LO

DRO (P/N: 1336610-5, S/N: 85032)






'LITTON

Solid State
TEST DATA SHEET 7.2

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET_ s FINAL DATA SET

LITTON TYPE LS E go>eas /A AESD 1336610-_s

SERIAL NUMBER: BSD>2. QUAL TEST N /A ACCEPT TEST -

Basic Electrical Test; Ref. Test Para. 5.2.2

SPECIFICATION MEASUREMENT AT Taom =1°C M
Measurement at Vop=10 VDC

Temperature a2z °C Table [1IB
[nput Voltage 1o vDC 10.0£0.2 VvDC
[nput Current 177 mA Table I1IB
[nput Power, Py, .27 W DC Pgiss max
Frequency, froom 53.596y | GHz Table [IIB

RF Output Power, Pryom 2.¢ __ dBm 12t0 17 dBm
Frequency Setting Accuracy. ol MHz

Af-S (= anom‘Fo)

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurement at 9.5 VDC or at g.5 VDC

Temperature 22 °C Table I1IB
Input Voltage a.s  VDC 9.5 VDC or Para. 5.2.3.2
T~-nut Current 7S mA Table [IIB
juency, fo.. s53.59642 GHz Table [IIB
RF Output Power, P meas 2.6 dBm 12t0 17 dBm
Measurementat 10.5 VDCorat __10.5 VDC
Temperature =29  °C Table [1IB
Input Voltage io0.5_ VDC 10.3 VDC or Para. 5.2.3.3
Input Current 176 mA Table [1IB
Frequency, f_.. 53 59614 % GHz Table [IIR
RF Output Power, P, 126 dBm 12to 17 dBm

Calculate Frequency Variation. Afy = fiess - faoms

Afyat93VDCorat gs= VvDC = ool MHz
Afvat10.5 VDCorat __4o.5 VDC = o002 MHz

Calculate RF Output Power Variation. APy = Paeas - Praome

APy at95VDCorat <«.< VvDC = o dB
APy at 105 VDCorat (0.5 VvDC = o dB
Accept — _ Reject

Test Performed by Date _&6-3-98
m QA Date  JUN 1.5 188
| CODE IDENT NO. i NUMBER | REV | SHEET 38 OF 63
36348 | 1300823 I 3|

TITTON /7 SOUID STATE DIVISION 3231 QLCOTT ST "SANTA CLARA . CA 63032



LITTON

Solid State

TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __N/A FINAL DATASET _ o~

QUAL TEST __ M/a

LITTON TYPELS E__ qp3¢ AG/a
SERIAL NUMBER: 85039

Temperature Testing at T=10°C. Ref. Test Para. 5.2.5.1

SPECIFICATION

MEASUREMENT AT T=10° =1°C

Measurement at Vop=10 VDC

Temperature e °C
Input Voltage Ko VDC
Input Current 177 mA
Input Power, P . W DC
Frequency, f)gec £3.6951¢ GHz
RF Output Power, P g {2.3  dBm

Measurement at 9.5 VDC or at ﬂ.S VDC

Temperature 10 °C
Input Voltage 9.5 VDC
Tnput Current 74 mA
Frequency, fi.a 53595776 GHz
RF Output Power. P, 1I2-3  dBm
Measurement at 10.5 VDCorat _[0.5 VDC

Temperature fo °C
Input Voltage 10.5 vDC
Input Current 1715 mA
Frequency, fca 53.59¢7¢ GHz
RF Output Power. P_.. [2.3  dBm

Calculate Frequency Variation. Afy = feq - figec:

Afyat9.5VDCorat 4.5 VDC = b MHz
Afyat 105 VDCorat jo.5 VDC = MHz
Afr at 10.0 VDC (=fgec ~frnom) = - 6.65 MHz
Calculate RF Qutput Power Variation. APy =P - Prysc:
APyat9.5VDCorat __ 4.5 VDC = ¢ 4B
APyat10.5 VDCorat o .8 VDC = & dB
AP at 10.0 VDC (=P c-Praom) - ~0.3 dB

AESD 1336610- &
ACCEPT TEST -

CLIMIT

10° = 1°C

10.0 =0.2 VDC
Table [IIB
Pdiss max
Table I1IB
1210 17dBm

Table IIIB
9.5VDCorPara. 5232
Table IIIB

Table I1IB

12t0 17 dBm

Table [IIB

10.5 VDC or Para. 5.2.5.3
Table [IIB

Table I1IB

12t0 17 dBm

Accept &~ Reject

Test Pertformed by VA Date £-4-98
Litton Q.A. [\ Date  JUN 15 1998
.\'t’*.?;@')
CODE [DENT NO. | ~STZE | NUMBER REV | SHEET 39 OUF &%
56343 oA 1300823 B3

LITTON “ SOLID STATE DIVISION 3231 OLCOTT ST/ SANTA CLARA CA oindd



LITTON

Solid State

TEST DATA SHEET 7.4
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET __&)/a  FINAL DATA SET  »—
LITTONTYPELS E Q03¢ A&/a AESD 1336610- &

SERIAL NUMBER: $5p32  QUALTEST _MN/a ACCEPT TEST v

Temperature Extreme Testing at Tmin, Ref. Test Para. 5.2.5.2

SPECIFICATION MEASUREMENT AT Tmin +1°C LIMIT
Measurement at Vop=10 VDC

Temperature ___'_“_ °C Table I1IB
Input Voltage o VDC 10.0+ 0.2 VDC
Input Current i75 mA Table IIIB
Input Power, P, .75 wWDC Pdiss max
Frequency, fr:, 535948 GHz Table IIIB

RF Output Power, Py, i2.92 dBm 1210 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.2
Measurement at 9.5 VDCorat_ 4.5  VDC

Temperature -1 °C Table I1IB
Input Voltage 9.5 VDC 9.5 VDC or Para 5.2.3.2
~ 1put Current |73 mA Table I1IB
Frequency, f .. T».59y e GHz Table I1IB
RF Output Power, P, [2.2. dBm 12to 17 dBm
Measurement at 10.5 VDCorat 0.5  VDC
Temperature ~1 °C Table IIIB
Input Voltage 0.5 VDC 105 VDCorPara5.2.3.3
Input Current [ mA Table I1IB
Frequency, f_ .. 53 549459 GHz Table IIIB
RF Output Power, P ... - 2.2 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = f,.o - frmin
Afyat9.5 VDCorat __ 9.g VvDC = — 008 MHz
Afy at 10.5VDCorat 10.§ VDC = - 0 09 MHz
Afr at 10.0 VDC (=frmin -frnom) - 173 MHz
Calculate RF Output Power Variation, APy = P .o - Prmin
APyat9.5VDCorat 9.5 VDC = ¢ dB
APy at 10.5 VDCorat_to.& VDC = 4 dB
AP;at 10.0 VDC (=P, ~Proom) = _ =64 dB
Accept __ ¢~ Reject
‘est Performed by m Date £_Y-98
Lirton Q.A. {4,;@.;:) Date JUN 15 1998
NV L
CODE IDENT NO. | SIZE | NUMBER | REV | SHEET 40 OF 63
56348 | A | 1300823 | B3
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LITTON

Solid State

TEST DATA SHEET 7.5
| FUNCTIONAL PERFORMANCE TESTS

( INITIAL DATASET__0/a  FINAL DATASET __ o~
LITTONTYPELSE Q03¢ AG/A AESD 1336610- __ 5
SERIAL NUMBER: &5032  QUALTEST_MN/a ACCEPTTEST ___ o~

Temperature Testing at T=30°C, Ref. Test Para. 5.2.5.3

SPECIFICATION MEASUREMENT AT T=30° +1°C LIMIT
Measurement at Vop=10 VDC

Temperature ___ 36 __°C 30° = 1°C
Input Voltage [o VDC 10.0+£0.2 VDC
Input Current z7 mA Table IIIB
Input Power, Py 122  WDC Pdiss max
Frequency, fygec =3 596 GHz Table I1IB

RF Output Power, P;gec 12.% dBm 12t0 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3
Measurement at 9.5 VDCorat __ 9.« VDC

Temperature ___ 36 _°C Table IIIB
Input Voltage 9.5  VDC 9.5 VDC or Para. 5.2.3.2
-~ “aput Current 175 mA Table IIIB
-~ rrequency, fieu 53 579e37 GHz Table I1IB
RF Output Power, P .. 2.z dBm 12t0 17 dBm
Measurement at 10.5 VDCorat_[0.S VDC
Temperature _ 30 _°C Table 11IB
Input Voltage lo.g VDC 10.5 VDC or Para. 5.2.53.5
Input Current | 7¢ mA Table I1IB
Frequency, fcas s5».59¢ax GHz Table I1IB

RF Output Power, P, _ 12.¢  dBm 12to 17 dBm

Calculate Frequency Variation, Afy = fi s - f3eec:

Afy,at95VDCorat 9.8 VDC = 0.0l MHz
Afyat10.5 VDCorat _f0.% VDC= 0. 02 MH:z
Afr at 10.0 VDC (=f500¢ ~frnom) = —0.05 MHz
Calculate RF Output Power Variation, APy = Pes - Pyoec:
APy at9.5VDCorat __4-§ VDC = o dB
APy at 10.5 VDC orat _{o0.& VvDC = o dB
AP+ at 10.0 VDC (=Psgec -Proom) = o.8 dB
Accept __.~  Reject
Test Performed by . S Date -ty - K
Lizton Q.A. Y=y Date  JUN 15 1998
\__~/

CODE IDENT NO. SIZE NUMBER | REV | SHEET <! OF 63

56348 A 1500823 | B3 |
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LITTON

Solid State
TEST DATA SHEET 7.6

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET__ /A FINAL DATA SET __ +~

LITTONTYPELSE 9o3yc AG/A

AESD 1336610- &

SERIAL NUMBER: 85019 QUAL TEST __ N/a ACCEPT TEST «
Temperature Extreme Testing at Tmax, Ref. Test Para. 5.2.5.4
SPECIFICATION MEN ax LIMIT
Measurement at Vop=10 VDC
Temperature __"f_i__ °C Table I1IB
Input Voltage lo vDC 10.0£0.2 VDC
Input Current 17 mA Table I1IB
Input Power, P, 1.7 WDC Pdiss max
Frequency, fr .. s2.59esas GHz Table I1IB
RF Output Power, Py, 12. dBm 12t0 17 dBm
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.4
Measurement 2t 9.5 VDCorat 9.5 VDC
Temperature ___"(_"L__ °C Table IIIB
Input Voltage 9-s  VDC 9.5VDCorPara5.23.2
Input Current 27 mA Table HIB
' (/ ‘requency, fi.. s3.596 9, GHz Table IIIB
" " RF Output Power, Procas 12.9 dBm 1210 17 dBm
Measurement at 10.5 VDCorat_los  VDC
Temperature _ eC Table IIIB
Input Voltage l6.s VDC 10.5 VDC or Para 5.2.3.3
Input Current 7% mMA Table I1IB
Frequency, f.. 5359¢94GHz Table IIIB
RF Output Power, P, 12 _dBm 12t0 17dBm
Calculate Frequency Variation, Afy = f..s - frmac
Afyat9.5VDCorat __ 4.5 VDC = o) MHz
Afyat10.5VDCorat _t0.5 VDC = o MHz
Afr at 10.0V (=12 -frnom) = _ o.=3 MHz
Calculate RF Output Power Variation, APy =P - Proom:
APy at95VDCorat __ 9.5 VvDC = o dB
APy at10.5 VDCorat _lo € VDC = p) dB
APr at 10.0 VDC (=P, -Proom) = o2 dB
Accept . Reject
Test Performed by O~ Date 6 U ~%
N .itton Q.A. (., Date e g 109
N 70 g
o Z
CODE IDENT NO. SIZE | NUMBER | REV | SHEET 42 OF 68
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i

LITTON

Solid State

TEST DATA SHEET 7.7

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET__N/&  FINAL DATASET ___+«~
LITTONTYPELS E Q03¢ AG/A AESD 1336610- __ &
SERIAL NUMBER: 8503 QUAL TEST Nz L ACCEPT TEST v
w v i 2.4
SPECIFICATION £1° LIMIT
Initial Measurement
Temperature 22 °C Table [IB
Input Voitage 1o VDC 10.0+£0.2 VDC
[nput Current 177 mA Table IIIB
Input Power wDC Pdiss max
Frequency (fraom) 5 3.5 3 €5¢ GHz Table 1B
RF Output Power [2.8 dBm 12t0 17 dBm
Frequency Senting Accuracy, Afs (= frpom=Fo) 0.§¢ MHz
ircui wer Su 242
Input Voltage [0 vDC 10.0 +0.2 VDC
Input Current 77 mA Table I1IB
Input Power W DC Pdiss max
Frequency 63.59¢56 GHz Table I1IB
RF Output Power j2.< dBm 12to 17 dBm
Yver Voltage: Ref Test 243
Overvoltage Input Voltage 28 vDC =28V
c r Input Qvervoltage
Input Voltage lo vDC 10.0 £0.2 VDC
[nput Current 717 mA Table B
Input Power W DC Pdiss max
Frequency 3. 59650 GHz Table I1IB
RF Qutput Power {2.5 dBm 12t0 17 dBm
ve V. t 3244

Reverse Input Voltage ~—lo _vpc -10.0=0.2VDC
Performance After Reverse Input Voltage
[nput Voltage | O VvDC 10.0=0.2VDC
Input Current {1777 mA Table I1IB
Input Power .77 wWDC Pdiss max
Frequency. fr o 53,5496 59 GHz Table 11IB
RF Qutput Power 12.8  dBm 12t0 17 dBm
Frequency Setting Accuracy, Afs (= frpom=Fo) 4.5 6 MHz

Accept v Reject
Test Performed by Vie—. Date _UU%’:#S'_%%&‘
“Litton Q.A. A \ Date

L O -
CODE IDENT NO. \_,V SIZE NUMBER | REV | SHEET 43 OF 68
56348 | A 1300823 | B> |

LITTON/ SOLID STATE DIVISION /3251 OLCOTT ST/SANTA CLARA. CA 93034




LITTON

Solid State
TEST DATA SHEET 7.22A
FUNCTIONAL PERFORMANCE TESTS
‘ INITIAL DATA SET FINAL DATASET  +—

LITTONTYPELSE 4903¢ A&/A

QUAL TEST __ N/A

AESD 1336610- &

SERIAL NUMBER: 85639 ACCEPT TEST -
Frequency and Power Hysteresis: Ref Test Para. 5.8
TEST DESCRIPTION LIMITS
1. Initial Performance at Tnom = 1°C
Temperature 22 °C Tnom = 1°C
Frequency, f1nom 53.59¢652 GHz Table I1IB
RF Output Power, Pr o 12.S _dBm 12t0 17 dBm
Input Voltage, Vg o vDC 1002 VDC
Input Current, [g 177 mA Table IIIB
Frequency Setting Accuracy, 6.52 MHz
AfS (= anom‘Fo)
2. Performance at Tnom % 1°C after +60°C soak.
Temperature 22 °C Tnom = 1°C

*quency, fiea 53, 59558 GHz Table I1IB

¢ Output Power, P . (2.{ dBm 12t0 17 dBm
Input Voltage lo vDC Vg £.005 VDC
Input Current {77  mA Table IIIB
3. Performance at Tnom = 1°C after -30°C soak.
Temperature 22 °C Tnom = 1°C
Frequency, fi .. 53. 549634 GHz Table I1IB
RF Output Power, P, ... !2.S dBm 12t0 17 dBm
Input Voltage To VDC Vg =.005 VDC
Input Current 177 mA Table I11B
Calculate frequency variation. Afy = f . - fTaom:
Afy after 60°C soak = - 094 MHz
Afyy after -30°C soak = .02 MHz
Calculate RF output power variation. APy = Papeas - Proom:
APy = after 60°C soak = - 0.t dB
APy = after -30°C soak = - ¢ dB

Accept ¢~ Reject
st Performed by UN o Date £-d_ 38
on QA S \ Date JUN 15 1998
CODE IDENT NO. SIZE | NUMBER REV | SHEET 58 OF 68
56348 A | 1300823 B |
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LITTON

Solid State

TEST DATA SHEET 7.23A
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET __N/A  FINAL DATA SET

-

LITTONTYPELSE _ qo%¢ Ag/A AESD 1336610-
SERIAL NUMBER: 850632 QUAL TEST __ pMJ Z'Q ACCEPT TEST
Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 3.9
IEST DESCRIPTION LIMITS
Initial Measurement. Ref Test Par. 5.9.1
Temperature | °C 24°C £ 5°C
Frequency 53359570 GHz Table IIIB
RF Output Power 2.9 dBm 12to 17 dBm
[nput Voltage l®) vDC 10+ 0.2 VDC
Input Current 177 mA Table I1IB
Reference test. Ref. Test Para. 5.9.3
Frequency, fz.¢ s3.59s570 GHz Table I1IB
RF Output Power, Py, ¢ — {225 dBm
Qoad Pulling Test. Ref. Test Para. 5.9.4
Maximum Frequency, .. 53.5a87 GHz Table IIIB
Minimum Frequency, f.. 5.5 seq GHz Table I1IB

Maximum RF Output Power P, -2 dBm
Minimum RF Output Power, P, 135 dBm

Calculate maximum positive (f,, is greater than fz.;) and negative (£, is less than fy,) frequency variation.
AfL = fmeas - chf: -

Maximum Positive Af] = SOl MHz
Maximum Negative Af; = —0.0f MHz

Calculate maximum positive (P, is greater than Pg,,) and negative (P, is less than Pg.,) RF Output Power
Va.riation. APL = Pmcas - PRcf:

Maximum Positive AP| = +0.y5  dB
Maximum Negative AP = —0>5 dB

Accept . Reject

.—:st Performed by Ot ™ Date CL-9 R
Litton Q.A. (\NQ‘I i Date JUN_1-5_1908
/
CODE IDENT NO. SIZE | NUMBER | REV | SHEET 60 OF 68
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LITTON

Solid State

TEST DATA SHEET 7.23B
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET __ /A FINAL DATA SET
LITTONTYPELS € 903t AG/A AESD 1336610- &
SERIAL NUMBER: __@50%2 QUALTEST /A ACCEPT TEST -

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

TEST DESCRIPTION LIMITS

Output Open and Short. Ref. Test Para. 5.9.5

Temperature 2\ °C 24°C £ 5°C

Frequency: 359572 GHz Table IIIB

RF Output Power: 12.g __ dBm 7 12t0 17 dBm

Input Voltage o vDC 10£0.2 VDC

Input Current: 177 mA Table I1IB

Results: « __ Acceptable No Damage or Degradation

Calculate maximum Frequency Accuracy (both positive and negative),
- M = Afg (Use worst-case Afg from 7.2, 7.7, and 7.22A) + Afy; (from 7.224) + Afy (from 7.23A):

Maximum Af, = 0,59 MHz (Positive) Table IIIB
- 095 MHz (Negative) Table I1IB

Calculate maximum Short-term Frequency Stability (both positive and negative),
Afy.r = Afy + Afy (Use worst-case Afy, and Afy from 7.2 thru 7.6):

Maximum Afy,r = JoX=Te) MHz (Positive) Table IIIB
-1.R2 MHz (Negative) Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative),
APgy = APy + APy (Use worst-case APy and APy from 7.2 thru 7.6) + APy (from 7.22A) + AP (from 7.23A):

Maximum APy = 0.35 dB (Positive) 1.0dB
-O75 dB (Negative) -1.0dB

Accept .~ Reject

Test Performed by pH Date &-4-98%

on QA ﬁc\\ Date —.—Jt}.‘w' ! g A6R
kNO.L'..': /
CODE IDENT NO. | SIZE NUMBER | REV | SHEET 61 OF 68
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Report No. 11413
February, 1999

Channel 6 LO

DRO (P/N: 1336610-6, S/N: 85027)






LITTON

Selid State .
) TEST DATA SHEET 7.2
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET ~//a FINAL DATA SET _
LITTONTYPELSZ o M#/xg AESD 1336610- A
SERIAL NUMBER: FSD {7 QUAL TEST A/ Q ACCEPT TEST —
_ Basic Electrical Test; Ref. Test Para. 5.2.2
SPECIFICATION MEASUREMENT AT Tnom #1°C LIMIT
Measurement at Vop=10 VDC
Temperature 22— °C Table IIIB
Input Voltage /o vDC 10.0 + 0.2 VDC
[nput Current (&R mA Table IIIB
[nput Power, Py L. &8 W DC P4iss max
Frequency, frnom S¢ Yoo 0% GHz Table I1IB
/2.0 _dBm 12to 17 dBm

RF Output Power, Pryom
Frequency Setting Accuracy, xoivd MHz

AfS (= anom‘F o)

Frequency and RF Output Power Variation With Voitage, Ref. Test Para 5.2.3
Measurement at 9.5 VDCorat _7 .5~ VDC

Temperature 22 °C Table I1IB

Input Voltage 9.5 VDC 9.5 VDC or Para. 5.2.3.2
[nput Current (&6 mA Table IIIB

Frequency, freas SY. Yooox GHz Table IIIB

RF Output Power, Ppeas /2 .o dBm 12to 17dBm
Measurement at 10.5 VDCorat_/o-$ VDC

Temperature 22 _°C Table I1IB

Input Voltage /0. S VDC 10.5 VDC or Para. 5.2.3.3
[nput Current e mA Table IIIB

Frequency, fmeas S¥ ¥oo o GHz Table [1IB

RF Output Power, Py eas (2.0 dBm 12to 17dBm

Calculate Frequency Variation, Afy = freas - fraoms

Afyat9.5VDCorat_7-S VvDC = =~ MHz

Afyat 10.5VDCorat /o 5 VDC = ©.0r MHz

Calculate RF Output Power Variation, APy = Preas - Pnom,

APy at9.5VDCorat _Z.S VDC = = dB
APy at 105 VDCorat so. S VvDC = —_—— dB

Accept «— Reject

Test Performed by : Date C- /C-5&
Litton QA e o Date _JUN 3 ( 1998
‘ W\
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LITTON z

Solid State
TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET _ar/m FINAL DATA SET _ »—

LITTON TYPELS & 203¢ Asr /R AESD 1336610- &
SERIAL NUMBER: &§sv2- QUAL TEST /4 ACCEPT TEST _

Temperature Testing at T=10°C, Ref. Test Para. 5.2.5.1

SPECIFICATION MEASUREMENT AT T=10° £1°C " LIMIT
Measurement at Vop=10 VDC

Temperature /0 °C 10° + 1°C
Input Voltage /0 VDC 10.0 £0.2 VDC
Input Current - mA Table IIIB
Input Power, P A &4 wWDC Pdiss max
Frequency, fgc S¢. 3994 GHz Table [IIB

RF Output Power, P gc (2.0 dBm 12to 17dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.1
Measurement at 9.5 VDCorat __ 7.5 VDC

Temperature (O °C Table [1IB

Input Voltage 7-5 VvDC 9.5 VDC or Para. 5.2.3.2
Input Current /! 86 mA Table [IIB

Frequency, fmeas 5¢. 39945 GHz Table [IIB

RF Output Power, P ey [2.0 dBm 12t0 17 dBm
Measurement at 10.5 VDCorat _/o.s= VDC

Temperature (O °C Table I1IB

[nput Voltage to.s-  VDC 10.5 VDC or Para. 5.2.3.3
[nput Current yz-4e mA Table I1IB

Frequency, frmess s¥.399 4« GHz Table IIIB

RF Output Power, Preqs /2.0 dBm 12to 17dBm

Calculate Frequency Variation, Afy = fines - fioec:

Afyat9.5VDCorat _9 -5 VvDC = —o.0/ MHz

Afy at 10.5 VDCorat (0.5 vDC = —o.02 MHz

AfT at 10.0 VDC (=flooc'f1'm) = - .55 MHz

Calculate RF Output Power Variation, APy = Press - Pygec::

APy at9.5VDCorat _ 7.5~ vDC= == dB
APy at10.5VDCorat_s0. 5 VDC = < dB
APT at 10.0 vDC (=P10°C 'PTnom.) = —>— dB
Accept ~~ Reject
Test Performed by >3 Date ., ¢-2%
Litton Q.A. oo Date gy 9 g 109
CODE IDENT NO. L BIZE NUMBER REV SHEET 39 OF o8 i
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LITTON

=
Solid State
TEST DATA SHEET 7.4
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET N_/e FINAL DATASET __+~—
LITTONTYPELS £ _F23¢ A /A AESD 1336610- _%
SERIAL NUMBER: 8027 QUAL TEST _aA//A ACCEPT TEST v
Temperature Extreme Testing at Tmin, Ref. Test Para. 5.2.5.2
SPECIFICATION MEASUREMENT AT Tmin +1°C LIMIT
Measurement at Vop=10 VDC
Temperature ~/ °C Table I1IB
Input Voltage /O vDC 10.0 £0.2 VDC
Input Current (7 mA Table ITIB
Input Power, P, & dvi W DC Pdiss max
Frequency, frmin s« 32827 GHz Table IIIB
RF Output Power, Prpn /2. o dBm 12to 17 dBm
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.2
Measurement at 9.5 VDCorat _7.s= VDC
Temperature -7 °C Table [TIIB
Input Voltage 7.5 VDC 9.5 VDC or Para 5.2.3.2
Input Current /&S mA Table IIIB
Frequency, fipeas s¢%. 3?5 7t GHz Table IT1IB
RF Output Power, Py /2.0 dBm 12to 17 dBm
Measurement at 10.5 VDCorat /0.5~ VDC
Temperature =7 °C Table ITIB
Input Voltage /0.5 VDC 10.5 VDC or Para 5.2.3.3
Input Current /T mA Table IT1IB
Frequency, fes sSY. 375 2¢c GHz Table I1IB
RF Output Power, Ppeas /2.0 dBm 12t0 17 dBm
Calculate Frequency Variation, Afy = {0 - frmin:
Afyat9.5VDCorat _¢ -5 VDC = -o0.0or MHz
Afyat10.5VDCorat/o . & VDC = - o.0osr MHz
Afr at 10.0 VDC (=mem 'anom) —r.27 MHz
Calculate RF Output Power Variation, APy = Py - Prmin:
APy at9.5VDCorat _ 2.5 VDC = - dB
APy at 105 VDCorat _so.5” VDC = - dB
APT at 10.0 VDC (=PTmin 'PTnom) = —— dB
Accept < Reject
Test Performed by o Date -/~ %
Litton Q.A. ] Date JUN 30 1938
CODE IDENT NO. SZE NUMBER REV SHEET 40 OF 68
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LITTON -

Solid State

TEST DATA SHEET 7.5
FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET_~/a FINAL DATA SET _,—

LITTONTYPELS £ 9036 Ar /A

SERIAL NUMBER: Fsn 272 QUAL TEST 4/44

Temperature Testing at T=30°C, Ref. Test Para. 5 2.5.3

AESD 1336610- _6
ACCEPT TEST /

SPECIFICATION MEASUREMENT AT T=30° £]°C LIMIT
Measurement at Vop=10 VDC

Temperature 3o °C 30° £ 1°C

Input Voltage /D vDC 10.0+0.2 VDC
Input Current /85 mA Table I1IB
[nput Power, P i . /- g WDC Pdiss max
Frequency, figec Sy ¥pos3 GHz Table IIIB

RF Output Power, P3pc /02 dBm 12to 17 dBm
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3

Measurement at 9.5 VDCorat _7-5= VDC

Temperature — 30 °C Table I1IB

Input Voltage g.5 VDC 9.5 VDC or Para. 5.2.3.2
Input Current (6 mA Table [1IB
Frequency, frmeas sd¢. %0053 GHz Table IIIB

RF Output Power, Ppey (/.2 dBm 12to 17dBm
Measurement at 10.5 VDCorat /0.5~ VDC

Temperature 30 _°C Table IIIB

Input Voltage /0-5  VDC 10.5 VDC or Para. 5.2.3.3
Input Current /FE mA Table I1IB
Frequency, fmess Sy yoe Sz GHz Table ITIIB

RF Output Power, P ey i dBm 12t0 17dBm
Calculate Frequency Variation, Afy = fres - f30ec:

Afyat9.5VDCorat _7.-5° VDC = - MHz

Afy at 10.5VDCorat /2.5 VDC = = MHz

AfT at 10.0 vDC (4300(: -me) = O .¥<F MHz

Calculate RF Output Power Variation, APy = Preg - Pigec::

APy at9.5VDCorat _$. 5~ vDC = -
APy at 10.5VDCorat _<2-5 VvDC = o
APT at 10.0 VDC (=P30'C 'PTnom) = o2
-a. /
Accept __—— Reject
Test Performed by SFTN\ Date C-/7. 957
Litton Q.A. [urTon) Date N 30 1998
\ M 60 /

CODE IDENT NO. SIZE NUMBER REV SHEET 41 OF 68
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LITTON

Solid State ’
TEST DATA SHEET 7.6
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET_as/A FINAL DATA SET _~_
LITTON TYPELSE 7036 A# /A AESD 1336610- __ &
SERIAL NUMBER: ___¥s»27 QUAL TEST A/é ACCEPT TEST v
Temperature Extreme Testing at Tmax, Ref. Test Para. 5.2.5.4
SPECIFICATION MEASUREMENT AT Tmax #1°C LIMIT
Measurement at Vop=10 VDC
Temperature Vo °C Table I1IB
[nput Voltage ,0 VDC 10.0 +£0.2 VDC
[nput Current /¥ 7 _mA Table IIIB
Input Power, Py, Y dvd W DC Pdiss max
Frequency, frmax S¥.vor33 GHz Table I[1IB
RF Output Power, Prpuy /(.72  dBm 12t0 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5254
Measurement at 9.5 VDCorat _7 .5~ VDC

Temperature ¥¥ __°C Table I1IB
Input Voltage 2.5 VDC 9.5 VDC or Para 5.2.3.2
Input Current /¥&  mA Table I1IB
Frequency, finess 5S¢ sor3sr GHz Table I1IB
RF Output Power, Py {(.7 dBm 12to 17dBm
Measurement at 10.5 VDCorat_yp.s~ VDC
Temperature Z£¥ __°C Table IIIB
Input Voltage /0.5 VDC 10.5 VDC or Para 5.2.3.3
Input Current /B mA Table IIIB
Frequency, fmess : s¥.4Yor 32 GHz Table [1IB
RF Output Power, P ey /(.7 dBm 12to 17 dBm
Calculate Frequency Variation, Afy = fess - fran:
Af,at9.5 VDCorat __ %3~ VDC = -o. 02 MHz
Afy at 10.5 VDCorat /9.5~ VDC = -o. 0o MHz
Afy at 10.0V (=frmax ~Froom) = /-27 MHz
Calculate RF Output Power Variation, APy = Py - Proom:
AP, at9.5 VDCorat _ 24~ VDC = - dB
APy at 10.5 VDCorat /2.3~ VDC = - dB
APT at 100 vDC (=PTnux'PTnom) = - 0.3 d.B
Accept __«~ _ Reject
Test Performed by &N\ Date (-/>. 95
Litton Q.A. {@T-EO/ Date N 3 0 1398
CODE IDENT NO. SIZE NUMBER REV SHEET 42 OF 68
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LITTON

Solid State

-
TEST DATA SHEET 7.7
FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET_&/ ZB FINAL DATA SET v
LITTONTYPELS & F o AESD 1336610- __ &
SERIAL NUMBER: v e QUAL TEST /Vz'e ACCEPT TEST v
Power Supply Immunitv, Ref, Test Para, 5.2.4
SPECIFICATION MEASUREMENT AT Tnom £1°C LIMIT
[nitial Measurement
Temperature 22 °C Table I1IB
Input Voltage vDC 10.0 £0.2 VDC
Input Current mA Table I1IIB
Input Power . wDC Pdiss max
Frequency (froom) 54.3999(GHz Table [1IB
RF Qutput Power 12. dBm 12to 17 dBm
Frequency Setting Accuracy, Afs (= froomFo) — .0 MHz
Performance A fter Short Circuit on Power Suppiv: Ref Test Para 3.2.42
Input Voltage O VDC 10.0+0.2 VDC
[nput Current /&8 mA Table [1IB
Input Power /. &8 WDC Pdiss max
Frequency S¥Y. 29924 GHz Table [1IB
RF Qutput Power /2.0 dBm 12to 17 dBm
Over Voltage: Ref Test Para $.2.4.3
Overvoltage Input Voltage 23 vDC +28V
Performange A fter Input Qvervoltage
Input Voltage ke vDC 10.0+0.2VDC
Input Current 1 2P mA Table I[IB
Input Power /.5 W DC Pdiss max
Frequency 54,399 %Y GH:z Table 1IIB
RF Output Power /72,0 dBm 12to 17 dBm
Reverse Polarity: Ref TestPara3.2.4.4
Reverse Input Voltage ~ /0 vDC -10.0+ 0.2 VDC
Pertormance A fter Reverse Input Voltage
Input Voltage ¢+ 0 vDC 10.0+02VDC
[nput Current /¥ mA Table [1IB
[nput Power /.- &5& WDC Pdiss max
Frequency, frnom 5¢.39982Z GHz Table {IIB
RF Qutput Power /2.0 dBm 12to 17 dBm

— /P  MHz

Frequency Setting Accuracy, Afy (= fraom=Fa)

Accept __ &~ Reject

Test Performed by Date e 71~ T &
Lirton Q.A. ' Date JUN 2 0 1998
CHET/ >
CODE IDENT NO. SIZE NUMBER REV SHEET 43 OF 68
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LITTON

T—

Solid State

TEST DATA SHEET 7.22A

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET _~/ /R

LITTON TYPELSE F036 A& /A

FINAL DATASET

AESD 1336610-

&6

SERIAL NUMBER: ___§¥50272 7 QUAL TEST II/I/A ACCEPT TEST v
Frequency and Power Hysteresis: Ref Test Para. 5.8
TEST DESCRIPTION LIMITS
l. Initial Performance at Tnom £ [°C
Temperature 22- °C Tnom = 1°C
Frequency, fraom 5¥. Yoo0¥ GHz Table I1IB
RF Output Power, Py,om /2.. © dBm 12to 17dBm
Input Voltage, Vg 20 vDC 10£0.2 VDC
Input Current. [ /&¥$ _mA Table I1IB
Frequency Setting Accuracy, ___-04% MHz
AfS (= anom'Fo)
2. Performance at Tnom = 1°C atter +60°C soak.
Temperature 22 °C Tnom = 1°C
‘requency, fieqs Sy Yoo o2 GHz Table IIIB
RF Output Power, P eq 2.0 dBm 12to 17 dBm
Input Voltage /! O vDC Vg £.005 VDC
Input Current /&g mA Table I1IB
3. Performance at Tnom = 1°C after -30°C soak.
Temperature =22 °C Tnom = 1°C
Frequency, teas s5¢ 39997 GHz Table I1IB
RF Output Power, P /2.0 dBm 12to 17 dBm
Input Voltage /0 VDC Vg £.005 VDC
Input Current /P mA Table I1IB
Calculate frequency variation, Afy = .. - froom:
Afy after 60°C soak = - o.02 MHz
Afy after -30°C soak = - ©0.07 MHz
Calculate RF output power varation, APy = Ppess - Praom:
APy = after 60°C soak = = dB
APy = after -30°C soak = >~ dB

Accept «~ _ Reject

~ est Performed by >3 N Date _&L-12.9¢
Litton Q.A. (1o Date _ _JUN 30 1998
(e ]
N
CODE IDENT NO. SIZE NUMBER REV SHEET 58 OF 68
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LITTON

Selid State -
TEST DATA SHEET 7.23A
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET A%/ FINAL DATA SET __»~
LITTON TYPE LS £ 2036 A4 /A AESD 1336610-__(
SERIAL NUMBER: __ 53D 27 QUAL TEST A/ /A ACCEPT TEST ___v

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

- TEST DESCRIPTION LIMITS
[nitial Measurement. Ref Test Par. 5.9.1
Temperature _z= °C 24°C = 5°C
Frequency S¢.399 < GHz Table IIIB
RF Output Power (2.9 dBm 12to 17dBm
Input Voltage ___to  VDC 10+ 0.2 VDC
[nput Current g mA Table IIIB

Reference test. Ref. Test Para. 5.9.5

Frequency, frer 5,299 93 GHz Table I1IB
RF Output Power, Pg.¢ =-¢.9 dBm

Load Pulling Test. Ref. Test Para. 5.9.4

Maximum Frequency, fneas 5¢.399 9« GHz Table IIIB
Minimum Frequency, freas s~%.399%2 GHz Table IIIB
Maximum RF Output Power P, ~¢(.3 dBm
Minimum RF Output Power, Ppeq -2.3 dBm

Calculate maximum positive (frey is greater than fgeg) and negative (£, is less than fg.¢) frequency variation.

AfL = fme:ls - cht':

Maximum Positive Afg = o/ _MHz
Maximum Negative Afy = -~ .0/ MHz

Calculate maximum positive (P, is greater than Peey) and negative (P o is less than Pg.g) RF Output Power
Variation, AP = Preas - Prert

Maximum Positive AP = o.c dB
Maximum Negative AP = - 0.9 dB
Accept ~—_ Reject
Jest Performed by __%7@‘__ Date 6 ~ /5~ S &
Litton Q.A. \Uﬁc- ’ Date JUN 3 0 1958
CODE IDENT NO. SIZE t—" NUMBER REV SHEET 60 OF 68
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LITTON

Solid State F

TEST DATA SHEET 7.23B
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET M [/ A FINAL DATA SET __ "

LITTON TYPELSE 9036 At /A AESD 1336610-__L
SERIAL NUMBER: ¥ So 2.1 QUAL TEST N / A ACCEPT TEST /

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

TEST DESCRIPTION LIMITS

Output Open and Short. Ref. Test Para. 5.9.5

Temperature 22 °C 24°C = 5°C

Frequency: s¢. 399289 GHz Table IIIB

RF Output Power: 2.0 dBm 12to 17 dBm

Input Voltage lo.o__VDC 1002 VDC

[nput Current: 1Z8 mA Table I1IB

Results: v Acceptable No Damage or Degradation

Calculate maximum Frequency Accuracy (both positive and negative),
Af,.. = Afg (Use worst-case Afg from 7.2, 7.7, and 7.22A) + Afy (from 7.22A) + Afy (from 7.23A):

Maximum Af,. = o .65  MHz (Positive) Table I1IB
~ o ./2 MHz (Negative) Table IIIB

Calculate maximum Short-term Frequency Stability (both positive and negative),
Afy.r = Afy + Aty (Use worst-case Afy and Afy trom 7.2 thru 7.6):

Maximum Aty = 1.3 MHz (Positive) Table [1IB
=~ 1.29 MHz (Negative) Table [IIB

Calculate maximum overall RF Output Power Stability (both positive and negative),
APoy = APy + AP (Use worst-case APy and AP; from 7.2 thru 7.6) + APy (from 7.22A) + AP, (from 7.23A):

Maximum AP,y = ©.& __ dB (Positive) 1.0 dB
_ = 0-77 dB (Negative) -1.0dB

Accept o+~  Reject

Test Performed by X Date C-r5-9S8
Litton Q.A. @ Date JUN 3 0 1358
\\- t f‘y
CODE IDENT NO. SIZE | NUMBER REV SHEET 61 OF 68
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LITTON

Solid State

TEST DATA SHEET 7.2

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET UZA FINAL DATASET

LITTONTYPELSE 9036 AT/A
SERIAL NUMBER: ___ 85020

Basic Electrical Test: Ret. Test Para. 3.2.2

QUAL TEST _ N/A

AESD 1336610-__7
ACCEPT TEST r~

MEASUREMENT AT Tnom =1°C

SPECIFICATION

Measurement at Vop=10 VDC .

Temperature A2 °C
Input Voltage ! D  VDC
Input Current (84 mA
[nput Power, Py .89 W DC
Frequency, froom SY.9393%0 GHz
RF Ourtput Power, Prpom : [2-8 dBm

Frequency Setting Accuracy,
AfS (= anom‘Fo)

¥ —£507 MHz

Frequency and RF Output Power Variation With Voltage. Ref. Test Para 5.2.3

Measurement at 9.5 VDC or at fl 5 VvDC

Temperature 22 °C
Input Voltage 9-5 vDC
Input Current 187 mA
Frequency. fmeas Y¥.93930 GHz

RF Output Power, P .. 2.8 dBm

Measurement at 10.5 VDCorat 0.5 VvDC

Temperature A2 oC
Input Voltage ' [0.§ vDC
Input Current : 17 mA
Frequency. fress .93 GHz
RF Output Power, P |2.& dBm

Calculate Frequency Variation. Afy = fneas - fTnom

Afyat95VDCorat_9<S VDC = ¢ MHz
Afyat103VDCorat _|o.5 vDC = 0.01% MHz
Calculate RF Quiput Power Variation. APy = P - Prooms
APyat9.5VDCorat 45 VDC = b dB
APy at 10.3"VDCorat _ 0.5 VvDC = rrls dB

Accept v~ Reject

Test Performed by
Litton QA

Dae _6-1[-98
Dae _JON 12 B8

LIMIT

Table I1IB

10.0 +0.2 VDC
Tabie I1IIB

Pdiss max

Table [1IB

12t 17dBm

Table I1IB

9.5 VDC or Para. 5.2.3.2

Table IIIB
Table IIIB
1210 17 dBm

Table [IIB

10.5 VDC or Para. 5.2.3

Table [1IB
Table [1IB
12to 17dBm

-
.2
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| 36348 oA 1300823

T REV

B3

SHEET 38 OF 68

FITTON / SOLID STATE DIVISION /3231 OLCOTT ST/ SANTA CLARA. CA 93034




LITTON

Solid State
TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATASET _ N/A

QUAL TEST __f\_{LA_

52511

4036 AT/A
85020

LITTONTYPELS E
SERIAL NUMBER:

Temperature Testing at T=10°C. Ref. Test Para.

SPECIFICATION MEASUREMENT AT T=10° =1°C

Measurement at Vop=10 VDC

Temperature [O °C

Input Voltage __ lo vDC
Input Current i 8& mA
Input Power, P W DC
Frequency, f|gec ‘54, Cl'ﬁﬂ 67 GHz
RF Output Power. P gc 2.8 dBm

AESD 1336610-
ACCEPT TEST e

FINAL DATASET __ o~

-

» LIMIT

10° = 1°C
10.0+0.2VDC
Table I1IB
Pdiss max
Table [1IB

1210 17 dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para5.2.5.1

Measurement at 9.5 VDC or at q.s VDC

Temperature lo °C Table [IIB
[nput Voltage .5 VDC 9.5 VDC or Para. 5.2.3.2
Input Current 1&6 mA Table IIIB
Frequency, fieas 5493967 GHz Table IIIB
RF Output Power, P ea (2.8 dBm 12t0 17 dBm
Measurement at 10.5 VDC or at 0.5 vbc
Temperature (O °C Table IIIB
Input Voltage fog VDC 10.5 VDC or Para. 3.2.5.5
Input Current IBE mA Table IIIB
Frequency, feas 5493467 GHz Table I1IB
RF Output Power, P .5 |2.8& dBm 12t0 17 dBm
Calculate Frequency Variation, Afy = fpes - fioec:
Afyat9.3VDCorat __94.5 VDC = _$ MHz
Afyat 10.5VDCorat _ 0.5 VDC = _ B MHz
Afr at 10.0 VDC (=f,ge¢ ~fraom) = 0.2 ] MHz
Calculate RF Output Power Variation. APy = Preas - Pioec !
APy at 9.3 VDC or at 35 vDC = dB
AP, at 10.5 VDC orat _{0.5_ VDC = b dB
AP at 10.0 VDC (=P gec ~PToom) - £ dB
Accept ___é__ Reject
Test Performed by Vi~ Date _6-11-98
Litton Q.A. {er\ Date _<JN 12 1988
\ue/ ,
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LITTON

Solid State

TEST DATA SHEET 7.4
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET /A FINAL DATA SET

LITTONTYPELSE 9036 Pr:T/A AESD 1336610- 7

SERIAL NUMBER: 85020 QUAL TEST _MN/A ACCEPTTEST __ -~

Temperature Extreme Testing at Tmin. Ref. Test Para. 5.2.5.2

SPECIFICATION MEASUREMENT AT Tmin =1°C *® LIMIT
Measurement at Vop=10 VDC

Temperature —1 °C Table [[IB
[nput Voltage [O VDC 10.0+0.2 VDC
Input Current l mA Table I1IB
Input Power. Py . .87 W DC Pdiss max
Frequency, frmin 54.94c0{ GHz Table 11IB

RF Output Power. Prn 12.8  dBm 1210 17 dBm

Frequency and RF Output Power Variation With Voltage. Ref. Test Para 5.2.5.2
Measurement at 9.3 VDCorat_4.5 VDC

Temperature — | °C Table IIIB
Input Voltage 9.5 vDC 9.5 VDC or Para 3.2.3.2
Input Current {8y mA Table IIIB
Frequency, fieas 54yq4003 GHz Table IIIB
RF Output Power. P, |2-& dBm 1210 17 dBm
Measurement at 10.5 VDC or at IQ.B_ VDC
Temperature -1 °C Table IIIB
Input Voltage lo.5 VvDC 10.5 VDC or Para 3.2.3.3
Input Current {85 mA Table [1IB
Frequency, f ea 5Y4q4004 GHz Table IIIB
RF Output Power. P, .. : |2.8  dBm 12t0 17 dBm
Calculate Frequency Variation. Afy = freq = frmin’
Afyat9.5 VDCorat __4-5 VDC = 0.02 MHz
Afyat10.5 VDCorat _10.5 vDC = 0.05 MHz
Afr at 10.0 VDC (=f1nin - fraom) 0. 71 MHz
Calculate RF Output Power Variation, APy = Pr.ss - Praun
APyat9.5VDCorat __ 9.5 VDC = & dB
APy at 10.5VDCorat _|0.5 VDC = e dB
AP7at 10.0 VDC (=Ptmin -Praom) = ¢ dB
Accept __/__ Reject
Test Performed by Vo Date c-1(-98
Liton Q.A. jm;; Dae ___d 12 1998
CODE IDENT NO. N_IZ} | NUMBER | REV | SHEET 40 OF 68
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LITTON

Solid State

TEST DATA SHEET 7.5
FUNCTIONAL PERFORMANCE TESTS
FINAL DATA SET __«~

INITIAL DATASET N [eg

LITTONTYPELSE 103 ¢C AU‘/A AESD 1336610- 7
SERIAL NUMBER: 85020 _ QUALTEST_M/A ACCEPT TEST v~
Temperature Testing at T=30°C. Ref. Test Para. 5.2.5.5
P ATION MEASUREMENT AT T=30° =1°C | LIMIT
Measurement at Vop=10 VDC
Temperature 30 __°C 30° = 1°C
Input Voltage o VDC 10.0£0.2 VDC
Input Current 168 mA Table IIIB
Input Power. Py .88 WwWDC Pdiss max
Frequency, f5pe¢ 54.93928 GHz Table IIIB
RF Output Power, Pygec 12.8& dBm 12to 17 dBm
Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.3
Measurement at 9.5 VDCorat __4.5 VDC
Temperature 36 _°C Table I1IB
Input Voltage 9-5 _vDC 9.5 VDC or Para. 5.2.3.2
Input Current 186 mA Table [1IB
Frequency, fieas 54.43428 GHz Table [1IB
RF Output Power. P, [2.8 dBm 12t0 17 dBm
Measurement at 10.5 VDC orat (0.5 VDC
Temperature : 20 __°C Table IIIB
Input Voltage [o.5 VDC 10.5 VDC or Para. 5.2.3.5
Input Current (87 mA Table 11IB
Frequency, fes 5443927 GHz Table 11IB
RF Output Power, P, (2.8 dBm 12to0 17 dBm
Calculate Frequency Variation. Afy = fres - foec:
Afyat9.5VDCorat __94.5 VDC = & MHz
Afyat 10.5VDCorat 10.5 VDC = __—0.61 MHz
Aty at 10.0 VDC (=f30ec -frnom) = - 002 MH:z
Calculate RF Output Power Variation. APy = P - Pioec
APyat9.5VDCorat _ 4.5 vDC =
APy at 10.5 VDCorat _jo.5 VDC = ____ ¢ 4B
AP at 10.0 VDC (=P;ge¢ -P1nom) = ¢ dB
Accept v Reject
Test Performed by MO Date ¢ (I _TZ( 8
Litton Q.A. ( F;Q\-a Date cuit 12 W%
s D
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LITTON

Solid State

LITTONTYPELS E

q03¢ AT/A

SERIAL NUMBER:

85020

TEST DATA SHEET 7.6
. FUNCTIONAL PERFORMANCE TESTS
e INITIAL DATA SET__ N/A

QUAL TEST H[A

Temperature Extreme Testing at Tmax. Ref. Test Para. 3.2.5.4

[CATION

Measurement at Vop=10 VDC

Temperature

[nput Voltage

Input Current

Input Power, P,
Frequency. frmax

RF Output Power. Py

Frequency and RF Output Power Variation With Voltage. Ref. Test Para5.2.5.4

MEASUREMENT AT Tmax =1°C

g4 oc
O VDC
i5q  mA
(.89 WDC
54.9393¢6 GHz
{2.7 dBm

Measurement at 9.5 VDCorat 4.5 VDC

Temperature
Input Voltage
~ Input Current
™ Frequency. feas
RF Output Power, P

Measurement at 10.5 VDCorat [0.5  VDC

Temperature

Input Voltage

Input Current
Frequency, fcas

RF Output Power, P .

Calculate Frequency Variation, Afy = fiea - frmac

Afy at 9.5 VDC or at 9.5
Afyat10.5VDCorat (0.5
AfT at 10.0V (=mea.t 'anom)

vDC =
vDC =

Y4  oc
5 VDC
K mA
54.9393% 4 GHz
12.7 dBm
Y4 oc
(0.5  vDC
(88  mA
54.9%9%¢ GHz
|27 dBm
-~ 0.0 MH2z
- 0.02 MHz
D46 MHz

Calculate RF Output Power Variation. APy = P.a - Proom!

APy at9.53 VDC or at Q.5
APy at 10.5VDCorat _{0.5

AP; at 10.0 VDC (=Prmac-Proom)

Test Perforfned by

VI

vDC =
VvDC =

Accept

Litton Q.A.

(urTo™)

dB

é dB
—0.] dB

‘/ Reject

Date ¢- 1.8

Date JUN 12 m

FINAL DATASET ¢~

AESD 1336610- 7
ACCEPT TEST —

Table [IIB

10.0 +0.2 VDC
Table [IIB
Pdiss max
Table IIIB

12t0 17dBm

Table I1IB
9.5VDCorPara3.2.3.2
Table [1IB

Table [1IB

12to 17dBm

Table IIIB

10.53 VDC or Para 5.2.3.3
Table IIIB

Table IIIB

12to 17 dBm

CODE IDENT NO.
36348

| SIZE
1 A

NUMBER I REV
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LITTON

Solid State

LITTONTYPELSE 9403 ¢ AT/A

TEST DATA SHEET 7.7

FUNCTIONAL PERFORMANCE TESTS -
INITIAL DATA SET__N/A  FINAL DATA SET

AESD 1336610-  {

SER{IAL NUMBER: 85020 QUAL TEST U[ A ACCEPT TEST s
w Y 1 ; 324
SPECIFICATION M 'REMEN =1° LIMIT
Initial Measurement s
Temperature 22 ¢ " Table 11IB
Input Voltage lo vDC 10.0 =0.2 VDG
Input Current i mA Table HIIB
Input Power .8 W DC Pdiss max
Frequency (froem) 54.43956 GHz Table [1IB
RF Ourput Power 2. dBm 12t0 17 dBm
Frequency Setting Accuracy, A (= fram-Fo) —0.44 MHz
w 3242

Input Voltage [0 vDC 10.0 0.2 VDC
Input Current 18 j mA Table I1IB

- Input Power .89 W DC Pdiss max
Frequency g4.9395¢ GHz Table I1IB
RF Output Power 127 dBm 1210 17 dBm
Jver Voltage: estPara 52,43
Overvoltage [nput Voltage 28  vnc -8V

A 1 vervoltag
Input Voltage 0 __ vDC 10.0=0.2 VvDC
Input Current . | &9 mA Table [1IB
Input Power .6 9 wDC Pdiss max
Frequency gy 43957 GHz Table I1IB
RF Ourtput Power [2.7 dBm 12to 17 dBm
ve larity: t 3244
Reverse Input Voltage -lb vDC -10.0 =02 VDC
Psrformance After Reverse (gput Voltage
Input Voltage (0 vbc 10.0 £ 0.2 VDC
Input Current | 8¢ mA Table [1IB
Input Power { .bf! W DC Pdiss max
Frequency. {1mom sy fi?zﬂ 8 GHz Table [11B
RF Output Power 2.7 dBm 12to 17 dBm
Frequency Seming Accuracy. Aty (= tr,;m-F)) -6 EL MHz
R Accept v~ Reject
Test Performed by VS {yTic: Date 6148
Liton Q.A. \ M=/ Dare __YUN 12 W55
e
[CODE IDENT NO. | SIZE NUMBER | REV | SHEET 43 OF 68 ]
[ 36343 | A 1300825 | B> | J
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LITTON

Solid State
TEST DATA SHEET 7.22A

FUNCTIONAL PERFORMANCE TESTS
INITIAL DATASET _ O/A  FINAL DATASET __«~

LITTON TYPELSE___ 9036 AT/A AESD 13366107
SERIAL NUMBER: 85020 QUAL TEST __ M /A ACCEPT TEST v
Frequency and Power Hysteresis: Ref Test Para. 5.8

TEST DESCRIPTION LIMITS

1. Initial Performance at Tnom = 1°C |

Temperature 22 _°C Tnom = 1°C

Frequency, froom 54.9%9%c GHz Table [IIB

RF Output Power, Pt om 2.8 dBm 12t0 17 dBm

Input Voltage, Vg j0 VDC 1002 VDC

Input Current. Ig 199 mA Table [1IB

Frequency Setting Accuracy. — 0.7 MHz
AfS (= anom'Fo)

S Performance at Tnom = 1°C after +60°C soak.
Temperature AL °C Tnom = 1°C
. ‘requency, freq 54.9395¢ GHz Table I1IB
RF Output Power, P, . [2.8 dBm 121017 dBm
Input Voltage |o vDC Vg =.005 VDC
[nput Current 189 mA Table IIIB
3. Performance at Tnom = 1°C after -30°C soak.
Temperature 22 °C Tnom = 1°C
Frequency. f .o 54.9%9H _GHz Table [1IB
RF Output Power. P, 1277 dBm 12t0 17dBm
[nput Voltage lo vDC Vg =.005 VDC
[nput Current (B8 mA Table [1IB
Calculate frequency variation. Afy = frex - fToom
Afy after 60°C soak = 0.2{ MHz
Afy after -30°C soak = o.{ MHz
Calculate RF output power variation. APy = Preas = Proom:
APy, = after 60°C soak = g dB
APy = after -30°C soak = — 0.1 dB
Accept v Reject
Test Performed by VN Date fﬂﬁ -95
Litton Q.A. 2N Date 16’5
(o)
CODE IDENT NO. | SIZE S NUMBER | REV | SHEET 38 OF 63
36548 | A 1300825 i B3 [
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LITTON

Solid State

TEST DATA SHEET 7.23A
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET __ K/A FINAL DATASET __ »—

LITTON TYPE LS E 9036 AT/A AESD 1336610-__7
SERIAL NUMBER. __B5026___ QUAL TEST __0)/A ACCEPTTEST __~

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref Test Para. 5.9

TEST DESCRIPTION LIMITS
[nitial Measurement. Ref Test Par. 5.9.1

Temperature 23 °C 24°C = 5°C
Frequency sy Qaqe2 GHz Table I1IB

RF Output Power 12.9 dBm 12t0 17 dBm
Input Voltage 1o VvDC 10=0.2VDC
Input Current 1% mA Table I11B

Reference test. Ref. Test Para. 5.9.3

Frequency, fge¢ u9aq g2 GHz Table [1IB
RF Output Power. Py - 1n0n dBm

Load Pulling Test. Ref. Test Para. 3.9.4

Maximum Frequency, fr.q o393 GHz Table [1IB
Minimum Frequency. fqeu o4.qag82 GHz Table I1IB

Maximum RF Output Power Pea _i2.us dBm
Minimum RF Output Power. P, -2 > dBm

Calculate maximum positive (e, 15 greater than fgep) and negative (o is less than fg,,) frequency vanation.
AfL = fme:s - chf:

Maximum Positive Af = .0l MHz
Maximum Negative Afy = = MHz

Calculate maximum positive (P is greater than Pgey) and negative (P, 1s less than Pg.,) RF Qutput Power
Variation. AP| = Preg - Pres

Maximum Positive AP = o&  dB
Maximum Negative AP = _~-o3 dB

Accept o~ Reject

Test Pertormed by o Date &-11-98
Liton Q.A. o Date _ JUN 16 199
o4\
CODE IDENT NO. | SIZR I/ NUMBER | REV | SHEET 60 OF 68
36348 | A 1300823 | By |
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LITTON

Solid State

— TEST DATA SHEET 7.23B
FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA SET _ N/A  FINAL DATASET __ o~

LITTONTYPELSE 9036 M’[A AESD 1336610- 7

SERIAL NUMBER: 85020 QUAL TEST _N/A ACCEPT TEST ~

Frequency Pulling and Load VSWR 2.5:1 max. all phases. Ref TestPara. 5.9 |

TEST DESCRIPTION LIMITS

Output Open and Short. Ref. Test Para. 5.9.5

Temperature 2% °C 24°C = 5°C

Frequency: sy, qagg2 GHz Table [1IB

RF Output Power: 2.4 dBm [2t0 17dBm

[nput Voltage =) VDC 10x0.2VDC

Input Current: 189 mA Table I1IB

Results: «~ __ Acceptable No Damage or Degradation

Calculate maximum Frequency Accuracy (both positive and negative),
Af,.. = Afs (Use worst-case Afs from 7.2, 7.7, and 7.22A) + Afy (from 7.22A) + Af| (from 7.23A):

Maximum Af, . = .27 MHz (Positive) Table I1IB
-0.7 MHz (Negative) Table I1IB

Calculate maximum Short-term Frequency Stability (both positive and negative).
Afy.t = Afy + Afp (Use worst-case Afy and Afy from 7.2 thru 7.6):

Maximum Afy.1 = o4 MHz (Positive) Table 1B
- 002 MHz (Negative) Table IIIB

Calculate maximum overall RF Output Power Stability (both positive and negative).
APoy = APy = AP (Use worst-case APy and APy from 7.2 thru 7.6) + APy (from 7.22A) = AP (from 7.23A

Maximum APgy = o6 dB (Positive) 1.0dB
-0,5 dB (Negative) -1.0dB

Accept __ . Reject

Test Pertormed by A Date 6-U-A%

~ : JUN 16 1959
Litton Q.A. 69\ Date

| CODE IDENT NO. | SIZE | NUMBER | REV | SHEET 61 OF &8
1 56348 | A 1300823 | B3 |

|
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LITTON

Solid State
TEST DATA SHEET 7.2
FUNCTIONAL PERFORMANCE TESTS
_ INITIAL DATA SET &/ FINAL DATA SET 1+~
LITTONTYPELS € 903¢ A /v/q AESD 1336610- g
SERIAL NUMBER:  _S<b 7% QUAL TEST N/ 4 ACCEPT TEST

~ Basic Electrical Test; Ref. Test Para. 5.2.2

SPECIFICATION MEASUREMENT AT Tnom #1°C LIMIT
Measurement at Vop=10 VDC

Temperature 22 °C Table I1IB
Input Voltage ‘o VDC 10.0+£ 0.2 VDC
Input Current [ mA Table I1IB
Input Power, Py [ ¥/ W DC P4iss max
Frequency, froom SS. Sv0¥ 2 GHz Table IIIB

RF Output Power, Prpom 13.3 dBm 12t0 17 dBm
Frequency Setting Accuracy, .2 MHz

Afs (= frnom-Fo)

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.3
Measurement at 9.5 VDCorat_ <. $ VDC

Temperature 22 °C Table I1IB
Input Voltage 9¢ VvDC 9.5 VDC or Para. 5.2.3.2
nput Current 104 mA ’ Table IIIB
~— Frequency, fieas S§. S04z GHz Table I1IB
RF Output Power, Ppeac 13.3 dBm 12 to 17 dBm
Measurement at 10.5 VDCorat_ 0.5 VDC
Temperature Ex °C Table IIIB
Input Voltage ' lo.5 VDC 10.5 VDC or Para. 5.2.3.3
Input Current 1719 mA Table IIIB
Frequency, freas ss.&5v) 47 GHz Table IIIB
RF Output Power, Ppeas /3.3 dBm 12to 17 dBm

Calculate Frequency Variation, Afy = feas - frnoms

Afy at9.5 VDCorat_ 5. S VDC = © MHz
Afyat 10.5 VDCorat £p, § vDC = —o.¢ /] MHz

Calculate RF Output Power Variation, APy = Preas - Praoms

APy at9.5VDCorat 7.5 VDC = <~ dB

APy at 10.5 VDCorat zp0 % VDC = —~52— dB
. Accept __»~__ Reject

Test Performed by Date ¢ -~ 5 E 2 2
~itton QA Date _YYN o U 999

B

' TR
CODE IDENT NO. “SIZE NUMBER REV | SHEET 38 OF 68
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LITTON

Solid State
TEST DATA SHEET 7.3

FUNCTIONAL PERFORMANCE TESTS

INITIAL DATA SET ~ /4 FINAL DATA SET _ /

LITTONTYPELSE 9036 A K/a

AESD 1336610- ¥

SERIAL NUMBER: E SWOE QUAL TEST _ W /p ACCEPT TEST e
Temperature Testing at T=10°C, Ref. Test Para. 52.5.1

SPECIFICATION MEASUREMENT AT T=10° +1°C LIMIT

Measurement at Vop=10 VDC

Temperature 1o °C 10° £ 1°C

Input Voltage o) VDC 10.0£0.2 VDC
Input Current (&0 mA Table IIIB

Input Power, P /- o W DC Pdiss max
Frequency, fioec SS. soppy¥ ¢ GHz Table IT1IB

RF Output Power, P,gec 13.3 dBm 12to 17dBm

Frequency and RF Output Power Variation With Voltage, Ref. Test Para 5.2.5.1
Measurement at 9.5 VDCorat_g .5~ VDC '

Temperature 1o °C Table I1IB
Input Voltage 2.5 VDC 9.5 VDC or Para. 5.2.3.2
Input Current 27 mA Table I1IB
Frequency, fieas sS.s204S GHz Table I1IB
RF Output Power, P s (3.3 dBm 12to 17dBm
Measurement at 10.5 VDCorat_¢6.3 VDC
Temperature 16 °C Table IIIB
Input Voltage /6.5  VDC 10.5 VDC or Para. 5.2.3.3
Input Current (g mA Table I1IB
Frequency, fncas SS.so 0 ¢S GHz Table I1IB
RF Output Power, Py, /3.3 dBm 12t0 17 dBm
Calculate Frequency Variation, Afy= fess- fioec:
Afyat9.5 VDCorat_§. S VDC = _—0O.0( MHz
Afyat10.5VDCorat 0. S VDC = -~ o-0/ MHz
Afr at 10.0 VDC (=f¢e¢ frnom) = * 0.04 MHz
Calculate RF Output Power Variation, APy = Press - Proec::
APy at9.5VDCorat_9§.< VDC= = dB
APy at 10.5 VDCorat 40 - 5 VDC = ____==- dB
AP;at 10.0 VDC (=P ¢ec “Prnom) = -&— dB
Accept Reject
Test Performed by S Date G - \§ ~A &
Litton Q.A. 6,,,_7 3 Date _JUN 3 0 1998
) P e
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LITTON

Solid State
TEST DATA SHEET 7.4
- FUNCTIONAL PERFORMANCE TESTS
INITIAL DATA